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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TIOJIO)KCHHWHM W TPEOOBAHWM K pe3yJibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaresibHOM mporpammsl, npenacrasieHHbix B PI'OC COO, a
Takke ¢ yuérom deaepaibHoi pabodeil mporpaMmsl BocnuTanus 1 Konmenuuu
npenofaBaHus  ydeOHoro mpenmera «@Pusmka» B 00pa3oBaTeNbHBIX
opranmsanusax  Poccmiickon — dPexepanuu, — peAM3yIOIIUX  OCHOBHBIE
00pa3oBaTebHbIE MPOTPAMMBI.

[Iporpamma 1o (¢u3uke omnpenenser o00sA3aTeNbHOE MPEAMETHOE
coJiepKaHUe, YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATENbHOCTh U3yUYECHHUS
TEM U pa3delioB Yy4eOHOro NpeaMeTra ¢ YYETOM MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKA Y4e€OHOrO MpOLECcca, BO3PACTHBIX
ocoOeHHocTe oOyuaronuxcs. [Iporpamma mo ¢usuke Aa€T npencTaBiIeHUE O
LEJAX, COAEp)KaHWM, OO0IIel cTpareruud OOy4eHHs, BOCIUTAHUS W Pa3BUTHS
oOyyaronxcsi cpeacrBamu ydeOHoro mpenMera «®Dusuka» Ha yriayOiaEéHHOM
YPOBHE.

N3ydenune kypca Gpu3uMku yriryOJaEHHOTO YPOBHSI MO3BOJISIET peaan30BaTh
3aauu npo(ecCUOHANBHOW OpPUEHTAllMH, HANpPABJICHO HAa CO3[aHUE YCIOBUUI
JUISl TIPOSIBIICHUST CBOMX WHTEJUIEKTYyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEMN
KOKIbIM  O0Oy4YarlolUMCs, KOTOpble HEOOXOOWMBI ISl  MPOAOJKEHUS
oOpa3oBaHUsI B OpraHu3anusx MNpodecCUOHATLHOIO O00pa30BaHUS IO
Pa3IMYHBIM (PU3UKO-TEXHUYECKUM U UHKEHEPHBIM CIIEHUATIBLHOCTSIM.

B nporpamme no ¢Qusuke ONpeAensroTcs IIaHUPYEMBIE PE3yJIbTaThl
OCBOEHHS Kypca (U3UMKM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs:
JUYHOCTHBIE, METAaNpeIMETHbIE, NpPeIMETHble (Ha YIUIyOJIEHHOM YpOBHE).
HayuHo-MeTo070THYeCKO  OCHOBOM  JUIsl  pa3pabOTKuM  TpeOOBaHUU K
JUYHOCTHBIM, METANpeIMETHBIM U MPEIMETHBIM Pe3yJbTaTaM O00YyYarolIuxcs,
OCBOMBIIMX MPOrpamMmy Mo (pU3MKE Ha YPOBHE CPEAHEro oOuIero oopa3oBaHus
Ha yriayOn€éHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma no gpu3uKe BKIIOYAET:

MJIaHUPYEMBIE Pe3yJIbTaThl OCBOEHUSA Kypca (U3HKM Ha YriayOJIEéHHOM
YPOBHE, B TOM YHCJI€ IPEAMETHBIE PE3YJITATHI IO F0JIaM 00YUYEHUS;

cozepxkanue yueoHoro npeamera «dusuka» no rogam o0yyeHus.

[Iporpamma 1o (u3uke HMeEET NPUMEPHBIA XapakTep U MOXKET OBITh
MCIIOJIb30BaHA YUUTEIIMU (DU3UKHU JJIsI COCTABIIEHUS CBOUX pabOYMX MPOrpamM.

[Iporpamma 1o ¢u3HMKe He CKOBBIBAET TBOPUYECKYIO HHUIIMATUBY YUUTEIEH
U TPEIOCTaBISET BO3MOXKHOCTU ISl pealu3alyd Pa3jIudyHbIX METOJUYECKUX
NOJIXO/IOB K MpenofaBaHui0 (U3MKU Ha YIriyOJIEHHOM YPOBHE MpPHU YCIOBHH
coxpaHeHus1 00s13aTeNbHOM YacTu co/iepKaHus Kypca.

du3nuka Kak Hayka o HauOoyiee OOHIMX 3aKOHAX MPHUPOAbI, BBHICTyMHas B
KauyecTBe Y4yeOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBI BKJIAJ B
cucteMy 3HaHMM 00 okpyxawomeMm wmupe. IlIkonbHBIA Kypc QU3MKHM —
CUCTEMOOOpa3yIoMi I  €CTECTBEHHO-HAYyYHbIX YyUEOHBIX MPEIMETOB,
MOCKOJIBKY (DU3MYECKHE 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB M SIBJICHMI,
U3ydaeMbIX XUMHEH, Ouosioruei, usznueckoil reorpadueil U acTpPOHOMHUECH.
Hcnonb3oBaHne W aKTUBHOE MpPUMEHEHUE (PU3MYECKUX 3HAHUM OINpenesniio
XapakTep MW OypHOE pa3BUTHE PaA3HOOOpA3HBIX TEXHOJOruk B cdepe
AHEPreTUKH, TPAHCIIOPTA, OCBOCHHUSI KOCMOCA, MOTYUYEHHUsI HOBBIX MAaTEPHAJIOB C
3alaHHBIMU  CBOMCTBaMU. M3ydyeHue (U3MKM BHOCUT OCHOBHOW BKIJIAJ B
(opMUpOBaHHE €CTECTBEHHO-HAY4YHOM KapTUHBI Mupa oOOydarollerocs, B



dopMupoBaHHEe yMEHHM TNPUMEHSATh HAYYHBIM METOJA TO3HAHUS IIpH
BBIIIOJIHEHUH UMM Y4EOHBIX HCCIIEJOBAaHUMN.

B ocHoBy kypca (u3umkm Ha ypoBHE CpeaHEero oOmiero oOpa3oBaHHS
MOJIOKEH P HAEH, KOTOPbIE MOXHO pPAacCMAaTpUBaTh KaK MPHHIMIBL €ro
MTOCTPOEHUS.

Hoesa yenocmuocmu. B COOTBETCTBUM C HEW KypC SBJISIETCS JIOTUYECKH
3aBepUICHHBIM, OH COJICPKUT MaTepHall U3 BCEX pa3fesioB (PU3UKH, BKIIOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (DU3HKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM ¢ HEil MarepHasl Kypca (HU3HKU
o0benMHEH BOKPYTr (u3Mueckux Tteopuil. Bemymmm B Kypce sBIseTcs
(dopMupoOBaHUE MPEICTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U
ToJIe.

Hoea cymanumapuzayuu. EE€ peanuzanus npeanonaracT UCHOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIHANIa (PU3HUYECKON HAayKH, OCMBICIEHUE CBSI3H PA3BUTHUS
¢u3NKM C pa3BUTHEM OOIIECTBAa, a TaKKe C MHPOBO33PEHUYECKHMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITPOOIeMaMHu.

Hoea npuknaonon wnanpaenennocmu. Kypc ousuku yriayOI€HHOTO
YPOBHSI MPEANOJIaraéT 3HAKOMCTBO C IIUPOKUM KPYrOM TEXHHYECKHX U
TEXHOJIOTUYECKUX TPUIIOKEHUNA H3YYECHHBIX TEOpPHUM M 3aKOHOB. [Ipu 3TOM
paccMaTpUBAIOTCSI Ha YpPOBHE OOUIMX NPEACTABICHUA U COBPEMEHHBIE
TEXHUYECKUE YCTPOICTBA, U TEXHOJIOTHH.

Hoea 3konozuzayuu peanusyercs MOCPEACTBOM BBEICHUS 3JIEMEHTOB
collepKaHUs, MOCBALIEHHBIX 3KOJIOTMYECKHM Mpo0iIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTUEM TEXHUKH M TEXHOJIOTHH, a TaKXke 00CYX ICHUS
npoOJeM  palMOHAIBHOIO  NPHUPOAOIONB30BaHUSA M SKOJOTMYECKOH
0€30MaCHOCTH.

OcBoeHMe coliepKaHusl MPOrpaMMbl IO (PU3HKE JOJDKHO OBITh MOCTPOEHO
Ha MPUHIMNAX CUCTEMHO-JIEATEIbHOCTHOTO noaxoaa. i husuku peanusamus
ATUX TMPUHIUIOB Oa3upyercs Ha HUCHOJb30BAHUU  CaMOCTOATEIBLHOTO
AKCIIEPUMEHTa KaK MOCTOSHHO ACHCTBYIONIETO (hakTopa yueOHOro mpoiiecca.
JUist yrimyOn€HHOro ypoBHSI — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKJIOUYAIOIIETO (PPOHTAIbHBIE YUYEHUYECKHUE OMNbITHI IPHU
M3Y4YEHUU HOBOIO MaTrepuaina, JabopaTtopHble pabOThl U pabOThl MPAKTUKYyMA.
[Ipu 5TOM BO3MOKHBI JiBa ciocoda pean3anuu (pU3NYecKoro mnpaktukyma. B
MIEPBOM Clly4yae MPaKTUKyM HpoBoauTcs 1ubo B koHue 10 u 11 kmaccos, n1mbo
MOCJIe TIEPBOrO U BTOPOTO MOJYTrOAMM B Ka)KIOM K3 3TUX KIaccoB. Bropoit
croco0 — 3TO UHTErpauus padoT MPaKTUKyMa B CUCTEMY JIAOOPATOPHBIX padoT,
KOTOpbIE MPOBOJSTCSA B Mpolecce u3ydeHus: pasnena (temsl). [Ipu 3tom moa
paboTaMM MpaKkTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE UCCIIEI0BAHNE, KOTOPOE
IPOBOJUTCS IO PYKOBOJICTBY CBEPHYTOr0, 000OIMIEHHOIO BHla O€3 MOIIaroBou
UHCTPYKIIUH.

B nporpamme mno ¢usMke cucTeMa YUYEHHYECKOrO OSKCIEpPUMEHTAa,
71a00paTOPHBIX padOT M MPAaKTUKyMa MpEJCTaBIEHA eUHBIM repeyHeM. Boioop
TEMATUKH JJISl 3TUX BUJOB YUEHUUYECKUX MPAKTUYECKUX padOT OCYIIECTBISETCS
y4acTHUKaMU 0Opa30BaTENbHOTO TMpolLEecca HUCXOIs U3  OCOOEHHOCTEH
NOYPOUYHOTO IUJIAHUPOBAHUS W OCHauleHusi KabuHera ¢usuku. [lpu sTOM
oOecrieunBaeTcs OBlaJieHue 00yJYarOUUMMUC YMEHUSIMH MPOBOAUTH MPSIMbIE U
KOCBEHHbBIE M3MEPEHMsI, UCCIIEI0BAHNUS 3aBUCUMOCTEN (PUM3MUECKUX BEIUYUH U
MIOCTAHOBKY OIBITOB [0 IPOBEPKE MPEIIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE YJENSETCS PEIICHUIO PACUETHBIX M KAuE€CTBEHHBIX
3ajnad. [Ipu aTOM A1 pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4U C SIBHO



3aJaHHOW ® HESBHO 3aJaHHOW (U3WYECKOM MOJENbI0, TO3BOJISIONINE
MIPUMEHATh W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTM KaK M3 OJHOIO paszjena
Kypca, TaK W HMHTErpUpys NPUMEHEHHE 3HAHWI W3 pa3HbIX pa3aesioB. [[ns
KauyeCTBEHHBIX 3aa4y PUOPUTETOM SABJISIFOTCS 3a/1aHus Ha
oOBsICHEHHE/TIPe/ICKa3aHne MPOTeKaHusl (GU3NYECKUX SBICHUN M IMPOILIECCOB B
OKpYIKaIoIeH KU3HU, TPeOyomue BeIoopa (GU3NIecKOi MOJCTH IS CUTYaIiH
MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO k maTepualbHO-
TEXHUUYECKOMY 00ecledeHHnIo y4eOHOro npoiiecca Kype GU3UKH yriayOaeéHHOTO
YPOBHSI Ha YpPOBHE CpeaHEero ooOmero oOpa3oBaHUs JOJKEH H3Y4yaTbCsl B
YCIOBHSX TIPEIMETHOTO KabOuHeta. B kabunere ¢GU3MKH MOKHO OBITH
HEeoOXxoauMoe J1labopaTopHOe 000pYyIOBaHWE JJIsl BHITIOJHEHWS YKa3aHHBIX B
nporpamme no (pu3uMKe y4eHMYECKUX OIBITOB, JAOOPATOPHBIX padboT U pabdoT
MPaKTUKYMa, & TAK)KE JEMOHCTPAlMOHHOE 000pYI0BAHHE.

JleMoHcTpaninoHHoe obOopynoBaHue GOpMUPYETCST B COOTBETCTBUHM C
MPUHIIMIIOM MHHUMAJIBHONW JIOCTATOYHOCTH U OOECIIEYMBAET IOCTAHOBKY
MEPEUYHCICHHBIX B MPOrpaMMe IO (PU3MKE KIIOYEBBIX JIEMOHCTpalUil s
UCCJIEIOBAHMSI M3YYaeMbIX SIBJIEHUHM U MPOLECCOB, HMIUPUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHH.

JlabopatopHoe 0OOpyIOBaHHE MJIsI YUYCHUUECKUX NPAKTUUYECKUX pabdoT
(opMHpyeTCs B BUIE€ TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUNBAETCS B pacyeTe
OJIHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TeMaTudecKue KOMIUIEKTHI
71a00paTOpHOTO O0OPYIOBAHMS JOJDKHBI OBITH MOCTPOEHBI HAa KOMILJIEKCHOM
WCIIOJIb30BaHUHU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPUIA.

OCHOBHBIMHU 1IEJIIMU U3y4Y€HUS PU3UKHU B 001IEM 00pa30BaHUU ABJISIOTCS:

(dopMHpOBaHHME HMHTEpECa W CTPEeMJICHUS OOydYarouMxcsi K HayYHOMY
W3YYCHHUIO TIPUPOJIBI, pPa3BUTHE WX WHTEIUIEKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJI€ O3HAaHUA U POpMUPOBaAHUE
MCCJIEI0BATENHCKOTO OTHOIIEHHSI K OKPYKAIOIUM SIBJIICHUSIM;

(opMHpOBaHHME HAYYHOTO MHUPOBO33PEHUSI KakK pe3yJjbTaTa H3Yy4YeHUs
OCHOB CTPOEHHMS MaTEpUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dopMHpOBaHWE YMEHHN OOBSCHATH SIBICHUS C HCIIOJIb30BAaHUEM
du3nYecKuX 3HAHWI U HAYYHBIX JI0KA3aTeIbCTB;

(opMHpOBaHUE TMPEACTABICHUA O POAM (U3UKU Uil Pa3BUTHS APYIHX
€CTECTBCHHBIX HAyK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE  MpEACTaBICHUH O  BO3MOXKHBIX  cepax  Oyayiuen
poeCCUOHATILHON JIEATEIIbHOCTH, CBSI3aHHBIX C (PU3UKOM, MOATOTOBKA K
nanbHeieMy o0y4eH!IO B 3TOM HalpaBIICHUU.

JlocTukeHre TUX 1elieid 00eceYrBaeTCsl PEIIeHUEM CIIEYIOUINX 3aa4 B
npoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

puoOpeTeHNE CUCTEMBl  3HAHUU 00 o01IHx bu3nIecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHsIX, BKIIOYAs MEXAHHUKY, MOJIEKYJSPHYIO
(bU3HKY, 3TEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpO(U3UKY;

¢opMupoBaHHE YMEHUH TNPUMEHATh TEOPETUYECKHE 3HAHUSA s
00BbsICHEHHS (U3WYECKUX SBJCHUN B MPUPOJC W JJISA MPUHATHS MPAKTHICCKUX
pPELIEHNN B TOBCEAHEBHOM KU3HU;

OCBOCHHME CIOCOOOB PEIICHHsS] pa3IMYHBIX 3a/lad C SIBHO 3aJaHHOU
(du3ruecKoil MOJIENbIO, 3a1a4, MOAPa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3/IaHUE



¢usznyeckoil Mojaenu, aaeKBaTHOM YCIOBHSM 3aJadyd, B TOM 4YHCIE 3aaay
WHXEHEPHOTO XapaKTepa;

NOHMMaHUE (U3NYECKUX OCHOB M MPHUHIIUIIOB JIEHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

OBJIAJICHUE METOJIaMU CaMOCTOATEIBHOIO TUIAHUPOBAHUSA M TPOBEICHUS
¢u3nYecKux HKCHEPUMEHTOB, AaHAJIW3a U HUHTEpIpeTanuu HHPOpMAIUH,
ONpEeaEIeHHs JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCIIOBUH NJIs1 pa3BUTHS YMEHUH MPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pasBuTHe wuHTEpeca K cdepam mnpodeccHoHaTBbHOW AESITEIBHOCTH,
CBSI3aHHOW C (PU3UKOM.

B cootBerctBun ¢ TpedoBanuamMu PI'OC COO yrmyOn€HHBIN ypOBEHb
u3ydeHuss ydeOHoro mpenMera «®Dusznka» Ha ypOBHE CpEOHEro O0OIIero
o0pa3oBaHMs BBIOMpAETCS OOYYAIOIIMMHUCS, IUIAHUPYIOMIMMH TPOJOHKEHHUE
00pa3oBaHUsI 1O CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOPHIIS.

Ha wusyuenue ¢usuku (yriayOn€HHBIA YpOBEHb) Ha YPOBHE CPEIHETrO
ob1ero oopazoBanus otBoautTcs 340 vacos: B 10 kiacce — 170 yacoB (5 vacos
B Hezenro), B 11 kinacce — 170 gacoB (5 4acoB B HEAETIO).

[Ipennaraemelii B mporpamMMe Mo (pu3MKe TepedeHb JTabOpPaTOpPHBIX U
MPAKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YUYHUTENb JElTaeT BBIOOP
MpOBEJCHUS J1a00paTOPHBIX PabOT U OMBITOB C YYETOM HHIWBUIYAITBHBIX
0ocoOeHHOoCTe| oOyyJaroumxcs.



COILEPKXAHUE OBYYEHUSA
10 KITACC

Pasnen 1. Hayuynblii MeTOA MO3HAHUS IPUPOBI.

O®usuka — QyHAaMeHTanbHas Hayka O npupozxe. Hayunsii merox
MO3HAHUS ¥ METOJIbI UCCIIE0BAaHNUS (PU3UUECKUX SIBJICHUM.

DKCIEpUMEHT U TeOpHUs B Ipoliecce Mo3HaHus npupojsl. Habmonenue u
AKCIIEPUMEHT B (pU3HKe.

CriocoObl M3MepeHus: GU3NYECKUX BEIUYHH (QHAIOTOBbIE U LU(POBBIC
M3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[lorpemnocTn wu3MepeHuidl (GU3NYECKUX BeIUYMH (aOCOMIOTHAsT U
OTHOCHTEIIbHAS).

MopenupoBanue (PU3MYECKUX SBJICHHM U MPOIECCOB (MaTepHalIbHAS
TOYKa, a0COJIOTHO TBEPJOE TeEJO, HUjealbHas >KUJIKOCTh, HACAJIbHBIN Ta3,
TOYEUHBIN 3apsy). ' unoreza. duznueckuii 3aK0H, TPAHUIIBI €TI0 TPUMEHUMOCTH.
dusznyecKas Teopusl.

Ponb 1 mecto ¢usuku B popMUpPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomuol, npaKkmukKym.

N3MepeHne cuibl TOKa W HANPSDKEHUS B LEMH ITOCTOSSHHOIO TOKA IPHU
MTOMOIIIY aHAJIOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LU poBOI JadbopaTopuei o gpusuke. Ilpumepsr n3mMepenus
(pU3HUECKUX BEIMYMH IPH MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBuxkeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimas 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MarepuasibHOW TOYKHM, €r0 MPOEKIMU HA OCHU CUCTEMBI
KoopauHaT. TpaekTopus.

[Tepemernienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHHE MAaTEpPUAIbHOW TOYKHM, UX NPOCKIMWH HA OCU CHUCTEMBI KOOPIUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE  MPSAMOJMHEWHOE  JIBUKEHUE.
3aBUCHUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATIBHON TOYKH
OT BPEMEHH U UX TpaduKHu.

CBobOosHOE MajieHue. Y CKOpeHue CBOOOIHOro majeHus. J[BrkeHue Tena,
OpOIIEHHOTO MOJ YIJIOM K FOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MAaTEepUATIbHON TOYKH OT BPEMEHU U UX TpaPUKU.

KpuBonuueitnoe nBwxeHue. JIBW)KEHHWE MaTEpUAIBHOM TOYKH TIO
OKPY>XHOCTH. YTJIOBasl W JMHEWHasi ckopocTh. [lepron u yactora oOparieHus.
LenTpocTpeMutensHoe (HOpMAaJIbHOE), KacaTellbHOE (TaHre€HUUAJbHOE) |
MIOJIHOE YCKOPEHHUE MaTEPUATbHON TOUKH.

TexHUuecKre YCTPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIIUIOMETD,
INBWKEHUE CHaApSAOB, LIENHbIE, MIECTEPEHYATHIE W PEMEHHBIE NIEpeAayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopens CHUCTEMBI OTCU€Ta, WUIKOCTPAUXsT ~ KUHEMaTHYECKUX
XapaKTEPUCTHUK ABUKECHUSI.

CniocoObl uccien0BaHusl IBUKEHU.



NnnrocTpanust MpenesbHOro Iepexoja U HM3MEpPEHUE MIHOBEHHOM
CKOpOCTH.

[IpeoOpazoBaHue NBUAKEHUN C UCTIOIb30BAHUEM MEXAaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKeHHOM IIPOCTPAHCTBE.

Habmonenue nBuxeHHs Tena, OpPOIIEHHOTO TMOJA YIiOM K TOPU30HTY U
TOPU30HTAJIBHO.

HarmpaBnenue ckopocTy pH IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MMyTel, TPACKTOPHM, CKOPOCTEN JABUMKEHUS OJTHOTO M TOTO KeE
T€Ja B Pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3yueHne HEpaBHOMEPHOTO JBWKEHUS C  LEJIbI0  OINPEACIICHHUS
MTHOBEHHOW CKOPOCTH.

N3mepeHne yCkOpeHHs TpU  OPSIMOJIMHENHOM  PaBHOYCKOPEHHOM
JBWYKEHUU IO HAKJIOHHOM TIOCKOCTH.

HccnepoBanre 3aBUCHUMOCTHA IMyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBUKCHUU.

N3mepenre  yckopeHHsT  CBOOOJHOrO  MHajeHUs  (PEKOMEHIO0BaHO
HCIIOJBb30BaHKEe HU(PPOBOI J1abopaTopun).

N3ydenune nBMKEHUS Tena, OpPOIIEHHOrO TOpU3OHTaNbHO. IIpoBepka
TUIOTE3bl O MPAMOW MPONOPLUUOHATBHOW 3aBHCHMOCTH MEXIY HalbHOCTHIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3yueHue ABMKEHUS Tejla MO OKPYKHOCTH C IMOCTOSIHHOW MO MOIYJIIO
CKOPOCTBIO.

HccnepoBanne  3aBUCHMOCTM — Nepuofa  OOpallleHHs  KOHHYECKOIo
MasgTHHKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

IlepBoiii 3akoH Hprorona. MHepumanbHble cuctemsl oTcyéTa. [IprHIMIT
OTHOCUTEJILHOCTH ["anunes. HeunepruanbHbie CUCTEMBI oTcuéra
(ompenenenue, IpUMEPHI).

Macca rena. Cuna. [IpyHuun cynepno3unmu cuil.

Bropoii 3akon HproToHa 1151 MaTepuanbHON TOYKH.

Tpertuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TSITOTEHUSA. OJKBUBAJCHTHOCTh T'PAaBUTAIMOHHOW H
MHEPTHON MAaCCBI.

Cuna TsiKxecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOHOTO MaJCHUSI OT BBICOTHI
HaJl TOBEPXHOCTBIO IUIAHETBI WM OT reorpauyeckod IMHPOTHL. JIBHKEHUE
HeOeCHBIX Tel W MX chnyTHUKOB. 3akoHbl Kemuepa. IlepBas kocmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tena, nBmxyuierocs ¢
YCKOPEHHUEM.

Cuna tpenusa. Cyxoe TtpeHue. Cuia TpEHHUsI CKOJIBXKECHUS U CUJla TPEHUS
nokost. Kospdurment tpenus. Cuna CONPOTHBICHHUS NMPH IBIKCHUU Tela B
AKUIAKOCTH WIIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBLHOTO ABUKECHUSI.

JlaBreHue. FHﬂpOCTaTHqGCKoe nasieHue. Cuna Apxumena.

TexHuueckue ycTpouWcTBa U TEXHOJOTUYECKHE IMPOLIECCHl: MOAIIUITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGntogenue pABWKEHUS Tel B HWHEPHHUAIBHBIX M HEWMHEPLMAIbHBIX
CHUCTEMAxX OTCYETA.

[IpyHIMI OTHOCHUTEIBHOCTH.



Kauenne nByX LWIMHAPOB WIM IIapOB Pa3HOM MAacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCYETA.

CpaBHEHHME paBHOJCHCTBYIOIIEH MPUIOKEHHBIX K TEIy CHI C
IIPOM3BEACHUEM MACChI T€Ja HA €r0 YCKOPEHHE B HHEPLUAIBHOW CHUCTEME
OTCYETA.

PaBeHCTBO cwil, BO3HUKAIOIIMX B PE3YJIbTATE B3aNMOICUCTBUS TEI.

N3mepenune macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U ITA/ICHUH.

[{eHnTpoOexKHBIE MEXaHU3MBI.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAYEHHS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepenre paBHOJAEHCTBYIOIIEH CHJI TpU JABMKEHUUM Opycka MO
HaKJIOHHOW IUIOCKOCTH.

[IpoBepka rUmoTe3sl O HE3aBUCMMOCTH BPEMEHHU JBMXKEHHS Opycka IO
HAaKJIOHHOMW IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MaccChl.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
pPE3MHOBOM 00paslie, OT X AeOpMALIHH.

M3yyeHue IBIDKCHHS CHCTEMBI TEJl, CBS3AaHHBIX HHTBIO, HEPEKHHYTOH
yepe3 JErkuil OJIoK.

N3mepenne  ko3(pduuMEeHTa  TPEeHUs IO  BEIUYMHE  YIJIOBOIO
k03¢ dunrenta 3aBucumoctu Frp(N).

Uccnenoanne nBuxkeHus Opycka 1O HAKJIOHHOM IUIOCKOCTH €
MePEMEHHBIM KO3 (ULIMEHTOM TPEHHUS.

N3ydenune nBMKEHUS Ipy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AoOcomotHOo TBEpAOE Teno. [locTynarenbHoe U BpalllaTeIbHOE JIBUKEHUE
TBEpIOro Tesa. MOMEHT CUIIBI OTHOCHUTEIBHO OCH BpamieHus. l[lmedo cuiibl.
CroxeHune cuil, MPUIIOKEHHBIX K TBEPAOMY Teny. LleHTp TskecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

VYcroitunBoe, HeycTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTHYECKHE MPOLECCHI: KPOHIUTEHH,
CTPOMTENBHBIN KPaH, pEIIETYATHIE KOHCTPYKIUU.

Jlemoncmpayuu.

Y ci10BUsI paBHOBECHSI.

Bubl paBHOBeCHs.

Yuenuueckuii skcnepumenm, 1ab6opamopHuvle pabomast, HPAKMUKym.

Hccnenoanue yciioBHil paBHOBECHs TBEPAOrO TeJd, MMEIOUIETO OCh
BpALLCHHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB M PaCUET CUII YIIPYTOCTH.

N3ydenue yCTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIETO TUIOMIAAbL OIOPHI.

Tema 4. 3akonvl coxpanenus ¢ Mexanuke.

Nmnynsc maTepralibHOM TOYKHM, CUCTEMBbI MAaTEpHalbHBIX TOYeK. LleHTp
Macc CUCTEMbI MaTEPUAIbHBIX TOYEK. TeopeMa O ABMKEHHUH LIEHTPa Macc.

NMnynibe cUIIbl 1 MU3MEHEHHUE UMITYJIbCA TEJNA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHIKEHHUE.

MomeHT numnynbca MaTepuainbHon Touku. [IpeacraBienue o coxpaHeHUU
MOMEHTA UMITYJIbCA B UEHTPAIbHBIX MOJISAX.

PabGoTta cuiibl Ha MajloM M Ha KOHEYHOM nepemenieHuu. ['paduueckoe
IpeaCcTaBlIeHNUE PA0OTHI CUIIBI.



MOLHOCTH CHUJIBI.

Kunernyeckasi sHeprus maTepuaibHOW TOYKU. TeopemMa 00 HM3MEHEHUU
KUHETUYECKON YIHEPTUU MATEPUATIBHON TOUKHU.

[loTeHnManbHBIE W HENOTEHIMAIbHBIE CHJIbl. [loTeHIHManbHAs SHEprus.
IToreHumanbHas DHEPIUs YIIPyro nehopMUPOBaHHON MPY>KUHBI.
[loreHnmanbHass »HEPrUs TelNa B OJHOPOJHOM TI'PABUTALMOHHOM IIOJIE.
[loTeHnManbHas 3HEPTUsl Tejla B I'PABUTALMOHHOM IIOJIE OJHOPOJHOTO IIapa
(BHyTpH 1 BHe miapa). Bropas kocMmuueckass CKOPOCTb. TpeThsi KOCMHUYECKAs
CKOpOCTb.

CBs3p paOOThl HENOTEHLHMAIBHBIX CHUJI C HW3MEHEHHUEM MEXaHHYECKOU
SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUYECKOM SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHyIUM 71 WICATBHOM KUJIKOCTH KakK CIIEICTBHUE 3aKOHA
COXpPaHEHUS MEXaHUYECKON IHEPTHH.

TexHuyeckre yCTPOWCTBA M TEXHOJIOTHYECKHE ITPOLIECCHI: JBHKCHUE
pakeT, BOJOMET, KONEP, MPY>KUHHBIA MHUCTOJIET, TUPOCKOI, PUTIYypHOE KaTaHUE
Ha KOHBbKAX.

Jlemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepenre MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tena Mpu COBEPILIEHUN PabOTHI.

B3anmHbIe nTpeBpalleHns] KWHETUYECKOW M NMOTEHIMAIBHOM SHEPIUM MpU
JNEWCTBUU Ha TEJIO CUIIBI TSHYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Ipu CBOOOHOM MaICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3mepenne nmnyiibca Tea no TOpMO3HOMY Iy TH.

N3mepennie CUibl TATH, CKOPOCTU MOJIEIH 3JEKTPOMOOUIIS M MOLIHOCTH
CHUJIBI TATH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHJIBI.

Hccnenoanne coXpaHEeHHs UMITYJIbCa ITPU YIPYTOM B3aUMOJENCTBHM.

N3MepeHne KHHETUYECKOM YHEPTHUH TEJIA 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHHsI MOTEHLHMAIBHONM SHEPrUU MNPYKUHBI C pabOTOU
CHUJIbI TPEHUS.

Omnpenenenue pabOThl CHIIbI TPEHUS MPHU JBUKEHUU Tella MO0 HAKJIOHHOU
IJIOCKOCTH.

Paszpnes 3. MouiekyisipHasi pU3NKa ¥ TEPMOJAUHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopul.

OcHOBHBIE MOJOKEHUST MOJIeKyJsipHO-KuHeTn4Yeckoil Teopun (MKT), ux
onbITHOe oOocHoBanue. Jluddys3us. bpoyHOBCkoe JBMKEHHE. XapakTep
JIBWKCHUST M B3aMMOJECHMCTBHUS YacCTUIl BemlecTBa. MoJaenud CTPOCHHUs TIa3oB,
KUJIKOCTEH U TBEPHABIX TeN U OOBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX
mozeneil. Macca u pasmepbl MoJiekysl (atromoB). KonmuecTBO BelecTBa.
[ToctostnHas ABoranpo.

TennoBoe paBHOBecue. Temmeparypa u crocodOsl eé m3mepenus. Illkana
temneparyp Llenbcus.

Mopgenr wuaeanpHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPHUU:
YaCTULBI T'a3a JBHXKYTCS Xa0TUYECKH U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpeneeBa—Knaneiipona. AOGcomoTHas
Temriepatypa (1kana temneparyp KenbBuna). 3akon JlanbroHa. M3ompoueccht



B HJEaJbHOM Ta3e C IOCTOSHHBIM KOJHWYECTBOM BemiecTBa. [ paduueckoe
MIPEACTABICHUE U30MPOLECCOB: U30TEPMA, U30XO0Pa, U300apa.

CBsi3p  MeXIy JaBICHUEM M CpPEIHEM KUHETHYECKOW JHEeprueu
MIOCTYMATEIBHOTO TEIJIOBOIO ABMKEHUS MOJEKYJ HACATBHOIO rasa (OCHOBHOE
YPaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBsi3p  aOCOJIOTHOM TeMIepaTypbl TEPMOAMHAMUYECKOM CHUCTEMBI CO
CpeaHEN KMHETUYECKOW JHEPruer IMOCTYIATEIbHOIO TEIUIOBOTO JBUKEHUSA €€
YaCTULI.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHL: TEPMOMETP,
O6apomeTp, MoTy4eHre HaHOMAaTEePHAJIOB.

Jlemoncmpayuu.

Mopenu ABUKEHUS YacTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peabHOr0 OPOYHOBCKOIO JIBUKEHUS.

Huddysus xKUIKOCTEN.

Mogenb onbita lITepHa.

[IpuTssxkeHne MOJIEKYII.

Mopenu KpUCTAIUINYECKUX PEIETOK.

HabGnronenue u vcciieioBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanne mnpouecca yCTaHOBIICHHSI TEIUIOBOTO PpPAaBHOBECHS IpHU
TEMII000MEHE MEXKITY TOPSUYEH U XOJIOAHOU BOJOM.

N3yueHne M30TEpMUYECKOTO Mpolecca (PEKOMEHIOBAHO HCHOJIb30BaHUE
uudpoBoii 1adbopaTopun).

N3yuyeHnne n30XopHOTO mpoiecca.

N3yuenune nzobapHOro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunul.

Tepmonunamuueckast (TJ]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKOW CHUCTEMbl. BHemIHME U BHYTPEHHHE MapameTphl.
[lapameTpbl TepPMOJUHAMHYCCKON CHCTEMBI KakK CPEJHHC 3HAYCHUsS BEIUYMH,
ONMUCHIBAIOIINX €€ COCTOSIHHE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepMmoauHamukd. CamMONpOW3BOJIBHAS —pelaKcauus
TEPMOJNHAMHUYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mopens uaeasbHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHUM:
ypaBHeHHEe MenneneeBa—KiianeipoHa U BeIpaKEHHE ISl BHYTPEHHEN SHEPIUU.
VYcaoBus NPUMEHMMOCTH 3TOW MOJENW: HHU3Kas KOHIEHTPALMsS YacTHll,
BBICOKME TeMIIepaTyphl. BeipaykeHue 1yisi BHyTpEHHEW 3HEPruu 0JIHOATOMHOIO
UJEATBHOTO rasa.

KBa3ucrarnueckue u HeCTaTHYECKUE MPOLECCHI.

OneMmeHTapHasi pabora B TepMoauHaAMUKe. BeruncieHue paboOThl MO
rpaduky npoiecca Ha pV-auarpaMmme.

Teronepenaua Kak  crmocod W3MEHEHUSI BHYTPEHHEW  HHEpruu
TEPMOJIMHAMMYECKOW cHUCTeMbl 0e3 coBepiieHuss pabotel. KonBekus,
TEIJIONPOBOIHOCTb, U3TyUYCHHUE.

KomnuectBo Ttemnotel. TemnoéMkocTes Tena. YaenbHas W MOJSpHas
TEIUIOEMKOCTH BellecTBa. YpaBHeHHe Maiepa. YaenpHas TEnjaoTa CropaHus
TorMBa. Pacuér kojsuuecTBa TEIUIOTHI NpH Teruionepenade. llonstue 006
aauabaTHOM IpoIiecce.



IlepBblii 3aKOH TepMOAMHAMUKH. BHyTpeHHsa dHeprus. KommyecTBo
TEIUIOTBI M paboTa Kak Mepbl HM3MEHEHHS BHYTPEHHEH dSHepruu
TEPMOIMHAMUYECKON CHCTEMBI.

BTopoil 3akOH TEPMOAMHAMHUKHM IS PAaBHOBECHBIX MPOIIECCOB: YeEpe3
3a/IaHHO€ PABHOBECHOE COCTOSTHUE TEPMOJUHAMUYECKOH CUCTEMBI MPOXOIUT
eMHCTBEHHAas aguadara. AOCOIIOTHAS TeMIleparypa.

Bropoii 3akOH TEpMOAMHAMHMKH JUII HEPABHOBECHBIX IIPOLIECCOB:
HEBO3MOXKHO MepeAaTh TEIUIOTY OT 0oJiee XOJIOAHOTO Tela K Oojiee HarpeToMy
6e3 komnencauuu (Kmaysuyc). HeoOpatumMocTs mpupoHBIX MPOILIECCOB.

[IpuHIUIIBI TEVCTBUS TEIUIOBBIX MAIIWH.

Maxkcumanbnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKHE  AaCMEKThl  MCIOJIb30BAaHUSI  TEIUIOBBIX  JIBUTATENEH.
TeroBoe 3arpsi3HEHUE OKPYKAIOIIEN CPEIIBL.

TexHHuecKre yCTPOMUCTBA U TEXHOJOTMYECKUE MPOLECCHI: XOJOAUIBHUK,
KOHJUIMOHEP, NU3EJIbHBIA M KapOIOpaTOpHBIN ABUTAaTENH, MapoBas TypOuHA,
MOJIyYEHUE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3aLUs «TEIUIOBBIX» OTXOJIOB C
HCIIOJIb30BaHUEM TEIUIOBOTO HACOCA, yTHIM3alUsl OMOOPTraHMYECKOTO TOIUIMBA
JUTSL BBIPAOOTKU «TEIJIOBOM» U AIIEKTPOIHEPTUH.

Jlemoncmpayuu.

W3meHenue Temneparypsl pu aanadaTuyecKoOM pacIlIMpEeHUN.

Bo3nymnoe orauso.

CpaBHEHHE yAENbHBIX TEIIOEMKOCTEN BELIECTB.

CnocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTUU.

HccnenoBanue annabaTHOTO Ipoluecca.

KommbroTepHble MO/IENN TEMIOBBIX IBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepenne yaenpbHON TEMIIOEMKOCTH.

HccnepoBanue nponecca OCThIBAHUS BEILIECTBA.

UccnenoBanue annabaTHOTO mpolecca.

N3yueHue B3aMMOCBSI3M HEPTUU MEKMOJIEKYJISIPHOTO B3aMMOJEHUCTBUS U
TEeMIIepaTypbl KUIIEHUS KUAKOCTEM.

Tema 3. Aepecamnvie cocmoanus eeuwyecmea. Pazosvie nepexoowvl.

[TapooOpa3oBanue U KoHJeHcarus. McnapeHue u kumeHue. Y aenbHas
TEIJI0Ta NapooOpa3oBaHUsI.

Hacpiiennsle ¥ HeHachlllleHHble mapbl. KadecTBeHHass 3aBUCUMOCTD
IUIOTHOCTA M JIaBJIEHUWS HACBIIIEHHOIO TMapa OT TeMIepaTypbl, HUX
HE3aBUCUMOCTh OT O00BEMA HACBHIIMIEHHOTO Mapa. 3aBHUCHUMOCTb TEMIIEpaTypbl
KUIIEHUS OT AaBJICHUS B )KUIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEINbHAS BIIAXKHOCTD.

TBépnoe temo. Kpucramivueckue u aMopdHbie Tena. AHU30TPONUs
CBOMCTB KpucTaJsioB. llnaBineHue w Kpucrammzauus. YJeiabHas TeIoTa
iaieHus. Cyoaumanusi.

Hedbopmanuu TBEpAoro tena. Pactsokenue u cxkarue. Casur. Mopyiib
IOnra. Ilpenen ynpyrux aedopmariuid.

TernoBoe paciupeHue sXUAKoCcTe U TBEPABIX TeN, 00bEMHOE U JIMHEHHOE
pacuipeHre. AHrapMOHM3M TEIUIOBBIX KOJIEOaHHWI 4YacTUl[ BELIECTBAa Kak
NPUYKHA TEIJIOBOTO pACHIMPEHHUS Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa30BbIX MMEPEX0IaX.

YpaBHeHUE TEII0BOTO OajaHca.



IosepxHocTHOE HaTsDKeHNE. KOO GHUIMEHT TOBEPXHOCTHOIO HATSIKCHHSL.
Kamwmnsipaele siBieHuda. JlaBieHWe 104 HUCKPUBIEHHON IOBEPXHOCTHIO
xujakoctu. opmyna Jlamraca.

TexHuueckre yCTpPOMCTBAa M TEXHOJOTMYECKHE TIPOLECCHI: KUIKHE
KpHUCTaJUIbl, COBPEMEHHbBIE MaTEPHAJIBI.

Jlemoncmpayuu.

TennoBoe pacmnpeHue.

CBoiicTBa HaCBIIEHHBIX NIAPOB.

Kunenue. Kurnienue npu noHM>XEHHOM TABJICHUM.

N3mepeHne CUitbl MOBEPXHOCTHOIO HATSKEHUS.

OMnBITHI C MBUTBHBIMU TUIEHKAMU.

CmaunBaHue.

Kanwnsipasie sBIeHHUS.

Mopeny HEHbIOTOHOBCKOU KUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U MJIABJIEHUS KPUCTANIMYECKOTO BEIIECTBA.

Bunsl nedopmanmii.

Habnronenune mansix nedopmariuii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenpbHON TENMIOTHI IJIABJICHHUS JIBJIA.

N3ydeHune CBOMCTB HACBIIICHHBIX TAPOB.

N3mepenrie abCONIOTHOM BIIaKHOCTH BO3AyXa M OLIEHKA Macchl MapoB B
MTOMEIICHUH.

N3mepenne ko3PppuumenTa NOBEpXHOCTHOTO HATSHKEHUS.

N3smepenne monyns FOnra.

UccnepoBanue 3aBUCHUMOCTH JedopMalid pEe3MHOBOrO o0pasua oT
MPUIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JaekTpoguHaMHKa.

Tema 1. dnexkmpuueckoe none.

DnekTpu3anms Tea U €€ NMPOSBICHUS. DJIEKTPUYECKHM 3apsan. /[Ba Buaa
ANEKTPUYECKUX 3apsaoB. [IpOBOAHUKH, IOUANEKTPUKA U TOIYNPOBOJHHKHU.
DJIeMEHTapHBIM JJIEKTPUYECKUIM 3apsAd. 3aKOH COXPAHEHHUs DIJIEKTPUYECKOTO
3apsaa.

B3aumopeiictBue 3apanoB. Toueunsie 3apsabl. 3akoH KyloHa.

Dnektpuueckoe noje. Ero aericTerue Ha 3JIEKTPUUECKHUE 3APSIbL.

Hampsixénnocts  anexktpuyeckoro mnosia.  IIpoOueiii  3apsia.  JIluHum
HaIpPsHKEHHOCTH JIEKTPUIECKOTO MoJs. OQHOPOIHOE AIEKTPUYECKOE MOJIE.

[ToTeHIManbHOCTh AEKTPOCTATUUECKOTO MOJs. Pa3HOCTh MOTEHIIMATIOB U
HanpspbkeHue. [loTeHmanbHas 3HEpPrus 3apsiia B JIEKTPOCTATUYECKOM IOJIE.
[Torenuuan snexkrpocratuyeckoro mois. CBsi3b HANPSKEHHOCTH IO U
PA3HOCTH MOTEHIMAJIOB IS JIEKTPOCTATUYECKOTO TOJIs1 (KaK OJTHOPOJHOTO, TaK
Y HEOJHOPOIHOTO).

[IpuHIUI Cynepro3uLIMK SJIEKTPUUYECKUX TOJIEH.

[Tone Toueunoro 3apsipa. Ilone paBHOMepHO 3apspkeHHON cdepsl. [lose
PaBHOMEPHO 3apsDKEHHOTO Mo 00bEMy mrapa. Ilone paBHOMEPHO 3apsiKEHHOH
OCCKOHEUHOM IIOCKOCTH. KapThHBI JIMHMI HANpsOKEHHOCTH STHX MOJCH N
AKBUIOTEHIIMAJIBHBIX IOBEPXHOCTEH.

[IpoBOIHUKH B 3JIEKTPOCTATUUECKOM T0JI€. Y CIIOBUE PAaBHOBECHUS 3apsi/IOB.

JIupnekTpuku B 3JEKTpocTaTHdeckoM  moje.  Jlusnektpuueckas
IIPOHULIAEMOCTD BEILECTBA.



Konnencatop.  DnekTpo€MKOCTb  KOHAEHCATOpa.  DIEKTPOEMKOCTH
IJIOCKOT'O0 KOHAEHCATOPA.

[TapannensHoe  coeguHeHne  KoHAeHcatopoB.  [locmenoBarenbHOE
COCIMHEHNE KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

JIBr>KeHHE 3aps>KEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJOIMYECKHE IPOLIECCHI: AIEKTPOCKOIL,
AIIEKTPOMETp, IJIEKTPOCTATUYECKAasl 3allUTa, 3a3eMJICHHE JJIEKTPOIPHOOPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Jlemoncmpayuu.

Y CTpOMCTBO M MIPUHLIAI IEUCTBUSA DIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX [IAPUKOB.

DIIEKTPUYECKOE TTOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOJHMKH B DIEKTPUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

YCTpOUCTBO M JEHUCTBUE KOHJEHCATOPAa NOCTOSIHHOM W NEPEMEHHOU
EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOLIAIU
IJIACTUH, PACCTOSTHUS MEXIY HUMH U JTUAJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHEPrus 3JIEKTPUIECKOTO MO 3apsKEHHOTO KOHIEHCATOoPa.

3apsiaKa U pas3psKa KOHIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

OneHka CHJT B3aMMOJENCTBUS 3apsKEHHBIX TEIl.

HaGnrogenue mnpeBpallleHus SHEPrUM  3apsHKEHHOTO KOHJEHCaTopa B
DHEPIUIO U3IYyYEHHS CBETOAMOAA.

N3ydenune npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenne  pasHocTH NOTEHNAJIOB (HanmpspKEeHUsT ) pu
MTOCIEA0BATEIBHOM COEMHEHNH KOHIEHCATOPOB.

Hccnenosanue pazpsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlii 31eKmpuyecKuili mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

YcnoBust  CyIIECTBOBAHMS ~ IOCTOSIHHOTO — JJIEKTPUYECKOTO  TOKA.
Ucrounnku Toka. Hanpsoxkenne U u DJ1C &.

3akoH OMa [ y4acTKa LEeTu.

DJIEKTPUYECKOE  CONPOTHUBIICHHUE. 3aBUCHUMOCTb  COIIPOTHBJICHUS
OJHOPOAHOTO MPOBOJHHMKA OT €T0 JJIMHBI U IUIOLIAJNA IOIEPEYHOTO CEYEHUS.
VY nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBarenbHOE, napajuiesIbHOE, CMEILIaHHOE COEIMHEHNE
IIPOBOJHUKOB. Pacuér pas3BeTBIEHHBIX JeKTpudyeckux uemneu. IIpasuna
Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akon [xoyns—Jlenua.

MOUIHOCTP 3JIEKTPUYECKOTr0 TOKa. TeruioBas MOIIHOCTb, BbLAEISIEMAas Ha
pe3ucTope.

OJIC u BHyTpEeHHEE CONPOTUBIICHHME HMCTOYHMKA TOKa. 3akoH Oma miid
MOJIHOW (3aMKHYTOM) AJIEKTpUYECKOW 1enu. MOIIHOCTh HCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTop B ienu NOCTOSTHHOTO TOKA.

TeXHUYeCKHE YCTPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIIEKTPUUECKOU IHEPTUU.

Jemoncmpayuu.



W3mepeHne CUITbl TOKAa U HATIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS UL PE3UCTOPA,
JIaMITbl HAKaJIUBAHUS U CBETOAUOAA.

3aBUCUMOCTb CONPOTHUBIICHMS IMIIMHIPUYECKUX MPOBOAHUKOB OT JIIMHBI,
IJIOIIA/IM TOTIEPEYHOTO CEUYEHHS M MaTepuaa.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHUBIECHUS IIpU
ITOCTOSITHHOM HaIlpSIKEHUU.

[Ipsamoe wu3mepenne DJIC. KopoTkoe 3aMblkaHHE TalbBaHHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

Crioco0s1 coennHeHus1 ICTOYHUKOB Toka, DJIC b6arapeil.

HccnenoBanne pasHOCTH NOTEHUMATIOB MEXAY IOJII0CAMU HCTOYHHMKA
TOKa OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

HccnenoBanne CMEMaHHOTO COETMHEHUS PEUCTOPOB.

N3mepenne yaenpHOro CONpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKAa OT HANPSDKEHUS Ul JIAMIIBI
HaKaJIMBaHUS.

VYBenuueHue npeesia u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

HccnegoBanue 3aBucumoctd OJIC rajabBaHHYECKOrO JJIEMEHTa OT
BPEMEHHU IIPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanne pasHOCTH NOTEHIMATIOB MEXAY IOJII0CAMU HCTOYHHMKA
TOKA OT CHJIbI TOKA B LIETIH.

HccnenoBanne 3aBUCHMOCTH TOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT
CHUJIBI TOKA.

Tema 3. Toxu 6 pa3nuunsix cpeoax.

DJIEKTpUYECKasi MPOBOAMMOCTh PA3JIMYHBIX BEIIECTB. JIEKTPOHHAS
MIPOBOAUMOCTB TBEPABIX METAJUIOB. 3aBUCUMOCTD COIPOTUBIICHHUS! METAJNIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMme. CBOMCTBA DJIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku.  CoOcTBeHHass M MOpPUMECHas  MPOBOAUMOCTD
MoJIynpoBOAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoIHUKOBBIE TPUOOPBHI.

DIJIEKTPUUECKHUIN TOK B JIEKTPOJIUTAX. DIEKTPOIUTHUECKAS JUCCOLIUALINS.
DnexTponu3. 3akoHbl Dapanes A1l ANEKTPOIn3a.

DIIEKTPpUUECKU TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTEIbHBIN
pa3psa. Pazmuunble TUIIBI CaMOCTOSTENRHOTO pa3psana. Monnus. [lma3ma.

TexHuyeckre yCcTpoMCTBa M MPAKTUYECKOE MPUMEHEHHUE: Ta30pa3psAaHbIE
JIAMIIbl, 3JEKTPOHHO-ITy4YeBas TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3ucTOp, (HOTONMOA, CBETOAMOJ, TalbBaHWKA, paQUHUPOBAHUE ME[H,
BBITUIABKA aJTIOMUHMSL, 3JIEKTPOHHASI MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTHUBIICHUSI METAIIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHbI JsekTposinza Papazes.

HckpoBou pa3psia 1 IpOBOAMMOCTb BO3AyXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOAUMOCTD AUOA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HaOmronenue anexTposiusa.

N3mepeHnune 3apsaa OTHOBAIEHTHOTO MOHA.



HccnenoBanue 3aBUCUMOCTH  CONPOTHBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPaTypBbI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUO/IA.

Du3uYeCKUuil MPaAKTUKYM.

CrocoOpl  u3MepeHusi (pU3MUECKMX BEJIMYMH C  HCIOJb30BaHHUEM
aHAJIOTOBBIX W IHM(PPOBBIX HU3MEPHUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHBIE W  OTHOCUTENbHBIE MOTPEIIHOCTH
u3MepeHuil pusndecknx BeaudrH. OTeHKa TPaHUIl TOTPEIIHOCTEH.

IIpoBeneHne KOCBEHHBIX WM3MEPEHHMM, MCCIEAOBAHUNA 3aBHCUMOCTEN
¢u3nyecKkux BEIMYWH, MPOBEPKA MPEAJIOKEHHBIX rumnore3 (BeIOOp U3 pabdor,
ONMCAHHBIX B TEMAaTHYECKUX paslenax «YUYeHHMYECKHMH 3KCIEPUMEHT,
nabopaTopHbIE pabOTHI, TPAKTUKYM ).

MexnpeaMeTHble CBSI3H.

N3yuenne kypca ¢usuku yriyon€nHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCA C YYETOM COJEPKATEIBHBIX MEXKIIPEAMETHBIX CBSI3E€H C
KypcaMu MaT€MaTUKH, OMOJIOTMH, XUMUU, TE€OrpaPUU U TEXHOJIOTHH.

Mesicnpeomemnvie nOHAMUA, CEA3AHHbIE C U3YYEHUEM MEMO0006
HAYYHO20 NO3HAHUA: SBICHHE, Hay4yHbId (QaxkT, runoresa, QunuecKas
BEJIMUMHA, 3aKOH, TEOpHus, HAOJIOJEHHE, SKCIEPUMEHT, MOJEIMPOBAHUE,
MOJEJIb, M3MEpPEHHUE, MOTPEIIHOCTH HW3MEPEHUW, H3MEpPUTENbHbIE MNPUOOPHI,
uudponas 1adboparopus.

Mamemamuxka: peumieHue CUCTEMbl ypaBHeHUU. JIuHeiHas QyHKUUA,
napabosia, rumnepOona, uX Tpapuku U CBOMCTBA. TpuUroHOMETpUYECKUE
GyHKUIHHA: CHHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKUNUU HA OCH KOOPAUHAT,
CJIO’KE€HUE BEKTOPOB.

buonocusa: mexanndeckoe IBWKEHHWE B JKUBOM mnpupone, auddysus,
0CMOC, TEIJIO0OOMEH >KMBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPY KaroIIen
Cpelbl, yTUIU3alus OMOOPTraHUuYECKOTro TOIUIMBA JJIs BRIPAOOTKHU «TEIUIOBOI» U
ANIEKTPOIHEPTHH, TMOBEPXHOCTHOE HATSDKEHHME W KanWUIApHBIE SIBIICHUSA B
MPUPOJE, IEKTPUUECKUE SABJICHUS B )KUBOU MPUPO/IE.

Xumua: NTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKY,
MOJIb BEIIECTBA, MOJSpHAs Macca, MOJYyYEeHHE HaHOMAaTepHaJlOB, TEIUIOBHIE
CBOMCTBAa TBEPABIX TeN, JKUAKOCTEH W Ta30B, KUIKAE KPUCTAIIbI,
ANEKTPUYECKUE CBOMCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs —JIUCCOIMAIMS,
raJlbBaHUKa, AJIEKTPOHHAE MUKPOCKOIIHS.

TI'eocpagpua: BnaxxHoctTb BO3Ayxa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonocusn:  mnpeoOpa3oBaHWE  JBWKEHHH € HCIOJIb30BaHUEM
MEXaHU3MOB, YYET CYXOrO0 U JKHUJKOIO TpPEHUS B TEXHUKE, CTAaTUYECKHE
KOHCTPYKIIMU (KPOHILUTEWH, peméryarble KOHCTPYKIMH), MCHOJIb30BAHKE
3aKOHOB COXPAHEHMSI MEXaHUKH B TEXHUKE (TMPOCKOI, BOJAOMET U JIpYyTHUE),
JIBUTATENIb BHYTPEHHETO0 CrOpaHMsl, mapoBas TypOHUHA, OBITOBOM XOJIOJAMIIBHUK,
KOHJUIIMOHEP, TEXHOJOTUU TOJYyUYECHHUS COBPEMEHHBIX MaTEpHaOB, B TOM
Yyycjie HAaHOMAaTepUaJiOB, WU HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa,
3a3eMJICHUE DBJIEKTPONPUOOPOB, ra30pa3psaHbIe JaMIlbl, MOJYIPOBOJHUKOBBIE
npuOOpHI, raJIbBaHUKA.

11 KUIIACC

Pa3znen 4. JaekTpoauHaMuKa.
Tema 4. Maznummnoe noae.



B3anmonencTBre TOCTOSHHBIX MAarHATOB W NPOBOJHHUKOB C TOKOM.
MaruutHoe nosie. BexkTop MarHWUTHOM WHAYKUMH. lIpumHnmn cynepno3unnu
MAarHUTHBIX NTOJIeN. JIMHUY MarHUTHOM MHTYKIWH.

MarsuTHoe€ 1oje NpoOBOAHUKA ¢ TOKOM (MPSMOIO MPOBOJIHUKA, KATYIIKU U
KpyroBoro BuTka). OnsIT Jpcreaa.

Cuna Amriepa, e€ HarpaBJIEHUE U MOJTYJIb.

Cuna JlopeHua, e€ HampaBieHHME W MOAYJb. JIBHKeHUE 3apsHKeHHOU
YaCTUILIBI B OJHOPOJHOM MarHUTHOM nojie. PaGota cuibl JlopeHna.

MaruuTtHOE nosne B BemecTse. PeppOMArHeTUKH, Mapa- U JUaMarHETHKU.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: ITPUMEHEHUE

MMOCTOSTHHBIX MAariuToB, 3JIEKTPOMArHuTOB, TeCTep-MYJbTUMETD,
ANEKTPOABUTATENL SIKOOU, YCKOPUTENH 3JIEMEHTapPHBIX YaCTHII.
Jlemoncmpayuu.

Kaptuna nuHWKA WHAYKOMA  Mar"HUTHOTO MOJSA  IIOJOCOBOTO U
MOIKOBOOOPAa3HOTO MOCTOSHHBIX MarHUTOB.

KaptuHa nuMHMA MAarHUTHOM HWHAYKUUM TOJS JJIMHHOTO MPSIMOIO
ITPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO IIPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

HabGnronenue nBM>XeHUs My4yKa 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TprHIMD JEUCTBUS AIEKTPOU3MEPUTEILHOTO npuodopa
MAarHATORJIEKTPHYECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

HccnenoBanre MarHUTHOTO OIS TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

Hccnenoanue AeMCTBUSI OCTOSIHHOTO MarHWTa HA PAMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydenune 3aBUCMMOCTH CHIIBI AMIIEpA OT CUJIbI TOKA.

OnpeneneHue MAarHUTHOM WHAYKLIAA HAa OCHOBE MW3MEPEHUS CHIIbI
Awmrepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBneHHE DIEKTPOMAarHWTHOM MHAYKUOHWH. [IOTOK BEKTOpa MAarHUTHOU
naaykuuu. JJC mHOyKuuu. 3aKOH 3JIEKTPOMAarHMTHOW uHAykiuu Dapanes.
Buxpesoe snektpuueckoe nosue. Toku Dyko.

OJ1C mHAYyKIMKM B IPOBOJHMKE, JBHKYLIEMCS B OHOPOJAHOM MAarHMTHOM
ToJIe.

IIpasuio Jlenua.

NunyktuBHOCTh. KaTylika MHIYKTMBHOCTM B LENH MOCTOSHHOTO TOKA.
SAsnenue camonnaykuu. I1C caMOUHAYKIIHH.

DHEpPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre ycTporuCTBa U TEXHOJOTHUECKUE MPOLECCHI: MHAYKIIMOHHAS
1€Yb, COJICHOW], 3AIIHUTA OT AJIEKTPU3ALUUU TEJI NPHU JBUKEHUM B MATHUTHOM
noJie 3eMJIu.

Jemoncmpayuu.

HaGnroneHue siBIeHuUs 21€KTPOMAarHuTHOW MHTYKIIMH.

Uccnenosanne 3aBucumoctd DJ{C MHAYKIIMM OT CKOPOCTH H3MEHEHUS
MAarHuTHOTO MOTOKa.

IIpasuo Jlenua.

[Tanenre MmarauTa B alFOMUHUEBOM (MEIHOM) TpyOe.



SIBneHue caMOMHIYKIIMH.

UccnenoBanne 3aBucumoctd OJIC  caMOMHAYKIMU OT CKOPOCTH
M3MEHEHUS CUJIBI TOKA B LEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WHYKIWU.

OmnpeneneHre HHAYKIUU BUXPEBOrO MAarHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS CAMOMHIYKIIHH.

CO6opka MO/IENH 3JIEKTPOMAarHUTHOTO TeHEPaTopa.

Pa3nen S. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cuctema. CBOOOAHBIE KOJIEOAHMUS.

apmonnueckue  konebanus. Kunemartnyeckoe W JIWHAMUYECKOE
OMKCaHWe. ODHEPreTHYECKOE OIMCAaHUE (3aKOH COXPAHEHUS MEXAHHYECKOU
sHepruu). BrIBOJ TMHAMUYECKOTO ONMHUCAHMS TAPMOHUYECKHUX KOJIEOAaHUN U3 UX
HHEPreTUYECKOro U KHHEMAaTHYE€CKOrO OMHUCAHMUS.

AmMmuutyna u ¢asza kosnebanuil. CBsI3b aMIUTUTY Il KOJIEOAHUN MCXOTHOM
BEJIMYMHBI C aMILTUTYIaMH KOJIEOaHUH €€ CKOPOCTH U YCKOPEHHUS.

[lepuon u yactora kosiebanuid. [lepuon manbIx CBOOOJHBIX KOJEOAHMIA
MareMaTuyeckoro masTHuka. [lepmon cBOOOAHBIX KOJEOAHMI NPYKUHHOTO
MasTHHKA.

[lonsiTue o 3aryxamomux KoneOaHusX. BbIHyXKIeHHbIE KOJeOaHUs.
Pe3onanc. Pe3onancHas kpuBas. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOU
KpUBOW. ABTOKOJIEOAHHUS.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: METPOHOM,
4achl, KaueJu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anuch K0J1e0aTeNbHOTO IBKEHHUSL.

Habnrogenne He3aBUCUMOCTH MEPUOIa MAJIBIX KOJEOAHUM rpy3a Ha HUTH
OT aMIUTUTYIbI.

UccnepoBanue 3aryxaromux KosieOaHWW M 3aBHCHUMOCTH Mepuoja
CBOOOHBIX KOJIEOAHUM OT CONPOTUBIICHUS.

UccnepoBanue kosnebaHuid Trpy3a Ha MACCUBHOM TMPYKUHE C LEJBIO
(dopMHpOBaHUA MPEACTABICHUN 00 HI€aTIbHON MOJIETU PYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHMs SHEPTUH MPU KOJeOaHUSIX rpy3a Ha MPY>KUHE.

WccnepoBanue BRIHYXACHHBIX KOJIEOAHUIA.

Habmtonenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot, npaKmuKym.

N3mepenue nepuosia cBOOOJTHBIX KOJICOAHUN HUTSHOTO U MPYKHUHHOTO
MasiTHUKOB.

N3yueHnue 3akOHOB JIBMXKEHMSI Tela B XOA€ KOJeOaHWM Ha ynpyrom
noJiBece.

W3ydyenne IBMKCHHSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUH B PY>KUHHOM MAasITHUKE.

HccnepoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaIOIIUX KOJIEOaHU.

WccnenoBanue BRIHYXACHHBIX KOJIEOAHUIA.

Tema 2. dnekmpomazcnumnuple Koaedanus.

Konebarenbupiii kOHTYp. CBOOOJIHBIC SJEKTPOMArHUTHBIC KOJICOAHHS B
uaealbHOM KoJiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIUTY/IbI
3apszia KOHJAEHCATopa ¢ aMIUIUTYI0M CHIIbI TOKa B KOJIeOAaTEIbHOM KOHTYPE.

3aKOH COXpAaHEHMs SHEPTUH B UACAIBHOM KOJe0aTeIbHOM KOHTYpE.



3aryxaromue AIEKTPOMArHUTHBIE KOJIeOaHMsl. BbIHyX/1€HHbBIE
AIIEKTPOMArHUTHBIEC KOJIEOaHUSI.

IlepemenHpii TOK. MONIHOCTH NEPEMEHHOTO TOKAa. AMIUIMTYAHOE U
JCHCTBYIONIEE 3HAUCHHE CHJIBI TOKAa M HAMpPsDKEHUS TPH pa3IudHoON (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CuHycouaaJIbHBIMA MEPEMEHHBIN TOK. Pe3ncTop, KOHAEHCATOp M KaTyIlKa
MHIYKTUBHOCTH B LIENIA CUHYCOMIAJIbHOTO IEPEMEHHOTO TOKA. PE30HaHC TOKOB.
Pe3onanc HanpskeHUN.

Uneanvupiii Tpancdopmarop. I[lpousBoacTBo, mepegada u mnoTpediieHne
ANEKTPUYECKON IJHEPTUH.

DKOJIOTHUECKHE PUCKH TPH MPOM3BOACTBE 3JeKTpodHepruu. Kynbrypa
WCIIOJIb30BAHUS JIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHnuecKkre yCTpPONUCTBA U TEXHOJOTHUYECKHE MPOLIECCHI: SJEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpOIepeaay.

Jlemoncmpayuu.

CB0OOOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCUMOCTh YaCTOThl CBOOOJHBIX KOJIEOAHWH OT HMHIYKTUBHOCTH U
€MKOCTH KOHTYpa.

OcummorpaMMbl SJIEKTPOMArHUTHBIX KOJICOaHUH.

['eneparop He3aTyXarOMKX AIEKTPOMArHUTHBIX KOJIEOAHHI.

Mogenp 3JIEKTPOMarHUTHOTO TEHEPaTopa.

BbIHYX/I€HHbIE CUHYCOUIaIbHBIE KOJICOaHUSI.

Pe3uctop, KaTyuika MHAYKTUBHOCTH U KOHAEHCATOP B LEMU NEPEMEHHOTO
TOKA.

Pe3onanc mnpu mociienoBaTENbHOM COEIMHEHHH PE3UCTOpa, KaTYILIKH
MHJIYKTUBHOCTH U KOHAEHCATOpa.

Y cTpoiicTBO U IPUHLIUMN IEUCTBUS TpaHcpopmaTopa.

Mogenps TMHUY DIEKTPONEPEAAYH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3yuenue tpanchopmaropa.

HccnenoBanne nepeMEHHOI0 TOKA 4epe3 MOCIeI0BATEbHO COEUHEHHBIE
KOHJIEHCATOp, KaTyIIKy W PE3UCTOP.

HabGnronenue 351eKTpOMarHiTHOrO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMHU MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE GOIHDI.

MexaHuueckue BOJHBI, YCIOBHS HMX pacnpoctpaHeHus. Ilomepeunsie u
MpOJI0JIbHBIE BOJHBL. Ilepuon, CKOpOCTh pacnpoCTpaHEHUS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTpa)KE€HHUE, MpejoMiieHne, UHTepdepeHus u
nudpaxius.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[ITymMOBOE 3arpsI3HEHUE OKPYKAOLIEN CPELBI.

DNEeKTPOMArHUTHBIE BOJIHBI. YCJIOBHSI HM3JIYYEHHS BJIEKTPOMArHUTHBIX
BOJIH. B3anMHast opueHTaIusi BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  3JNEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, MPEIOMIICHHE,
noJigspu3aius, uHTepdepeHuns u qudpakims.

[IIkana 31eKTpOMAarHUTHBIX BOJH. [IpuMeHeHre IeKTpOMarHuTHRIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBSA3U U TENEBUACHUSA. Paqnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAKOLIEN CPEBI.



TexHHuecKre yCTpPOMCTBA M INMPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuUEMHHK, TEIEBU30p, aHTeHHa, TenedoH, CBY-
1eYb, YIbTPA3BYKOBAs IMArHOCTHKA B TEXHUKE U MEAULMHE.

Jlemoncmpayuu.

OO0pa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmomieecs Teo Kak HICTOYHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHU.

Habmoienue oTpaskeHus U NpeJoMIICHHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnnu u 1udpakiud MEXaHUYECKUX BOJH.

AKyCTHYECKHU PE30OHAHC.

CBoiicTBa yabpTpa3ByKa U €ro NpUMEHEHHUE.

Habmroienue cBsi3U TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOU U
4acTOTOM KOJeOaHUI.

HccnenoBanne  CBOWCTB ~ JJIEKTPOMArHUTHBIX ~ BOJIH:  OTpaXKEHUE,
MpeNoMJIEHUE, NOIsApU3anus, Tudpakuus, HHTep(epeHus.

OGHapy>xeHue nHPpaKpacHOro U yiabTpadroIECTOBOTO U3ITYUYEHHUN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot, npaKmuKym.

N3yuyeHnue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yueHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3AMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonMHEiHOE pPacIpOCTpaHEHUE CBETa B OJHOPOMHOU cpenpe. Jlyu
cBeTa. TOYeYHBIN HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3o00pakeHui
B IJI0CKOM 3epkaie. Chepuyeckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI MpeENOMJICHUS CBeTa. AOCONIOTHBIN
nokaszatenb mnpenoMiieHus. OTHOCHUTENbHBIM TOKa3aTelb  MPEIOMIICHHUS.
[ToCTOSITHCTBO 4acTOThl CBE€Ta M COOTHOUIEHUE [JUH BOJIH NIpPH MEPEXoje
MOHOXPOMAaTHYECKOTO CBETA Yepe3 IPaHMILy pa3fena JByX ONTUYECKUX CPE/l.

Xox nyueit B npusme. ucnepcus ceeta. ClioxkHBIA cocTaB 0€JIoro cBeTa.
[Ber.

[lonHoe  BHyTpeHHee  orpaxeHue. [IpenenbHbIE  yrojsl  IMOJHOTO
BHYTPEHHETO OTPaKEHUSI.

ColOuparomyie ¥ pacceuBaronye JuH3bL. ToHKass auH3a. DOKycHOE
pPacCTOSIHUE W ONTHYECKash CHUJIa TOHKOM JIMH3Bl. 3aBUCUMOCThH (DOKYCHOTO
PAcCTOSIHUSI TOHKOM C(eprUuecKOil JIMH3bI OT €€ T€OMETPUU U OTHOCHUTEIHLHOTO
MOKa3aTelis MPeIoOMIICHUS.

@opMmyJia TOHKOW JIMH3BL. Y BEIUYECHUE, TABAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIIEro JUH3Y MO/ MPOU3BOJBHBIM YIJOM K €€ IJIaBHOM
ontuuecko ocu. Iloctpoenue u300pakeHUl TOYKM M OTpe3Ka MpsSMOM B
coOHparoIIMX U PACCEMBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTtuyeckue npubopel. Pazpemaromas cnocobHocts. [na3  kak
onTHYECKasi CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON OIITUKHU.

BonnoBass ontuka. Mutepdepenuns cera. KorepeHTHble HCTOYHHKH.
VYcaoBuss HaOMOAEHUS MAaKCUMYMOB M MHMHHUMYMOB B HMHTEp(PEpEHIIMOHHON
KapTUHE OT [JBYX KOIEPEHTHbIX HWCTOYHHUKOB. [IpuMepnl Kiaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakus ceera. JudpakumnonHas pemérka. YcioBue HaOIIOACHUS
[JIaBHBIX MAaKCMMyMOB TIpM MaJ€HUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonsipusanus ceera.



TexHuyeckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: OYKH, JIyNa,
nepuckor, ¢oToannapar, MUKPOCKOII, TPOCKIMOHHBIN anmnapar, MpOCBETICHNE
OIITHKH, BOJIOKOHHAS OINTUKA, TU(PpaKIIMOHHAS perIéTKa.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

WccnenoBanue NpeaoMIIEHUS CBETA.

Habmoienue noaHoro BHyTPEHHET0 OTpaskeHus. MoJienb CBeTOBOIa.

HccnepoBanre XoJa CBETOBBIX IYYKOB Yepe3 IUIOCKONApAIIIEIbHYIO
IJIACTUHY U [IPU3MY.

UccnenoBanue cBONCTB N300pakeHUN B TMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue natepdepeHnmnm cpera.

HaOmronenne 1iBeTOB TOHKUX IUIEHOK.

Habnronenue nudpakium cBera.

N3yuenue auppakinOHHON pEMIETKH.

Habnronenune nudpakiilmiOHHOTO CIIEKTpA.

Habnronenue nucnepcuu ceera.

Habnronenue nossipuzanuu CBeTa.

[IpuMeHeHre NoJIAPOUAOB ISl U3YUEHHS] MEXAaHUYECKUX HaIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepenune nokazaTens NpeJoOMIICHHS CTEKIIA.

Uccnenosanne 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUSI OT BellecTBa (Ha
MpUMEPE KUJKHUX JTUH3).

N3mepenrie poKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[TonyuyeHnue n300pakeHusl B CUCTEME U3 INIOCKOIO 3€pKaja U JUH3bI.

[Tonyuenue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue T€IECKONUYECKUX CUCTEM.

Habnronenue nudpakiuu, natepdepeHIny U MOoJIIpU3allii CBETa.

N3yuenue monsipuszaliid  CBETa, OTPAXEHHOTO OT TMOBEPXHOCTH
JUAJIEKTPUKA.

N3yueHnue uHTepPEpeHIINM JIa3epHOTO U3ITyYEHHSI Ha IBYX ILETSAX.

Habnronenue aucnepcum.

Habmronenue u ucciegoBanue IuPppakiiuOHHOTO CIEKTPA.

N3mepenune IMHbI CBETOBOUM BOJIHBI.

[lonyyenue  cmekTpa  M3JIy4Yy€HUs  CBETOAMOJA  MHpPU  MOMOUIH
TU(GPaKIIMOHHON PEIIETKH.

Pa3nen 6. OCHOBBI CIeHUAIBHON TEOPHUH OTHOCUTEILHOCTH.

I'panuubl OPUMEHUMMOCTH  KJIACCHYECKOM  MexaHuKd. Ilocrymartsl
CHeUaIbHOU TEOPUH OTHOCUTEIBHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM wuHTepBal. [IpeoOpaszoBanus JlopeHia.
VYcaosue npudMHHOCTH. OTHOCHUTENIBHOCTH OJHOBPEMEHHOCTHU. 3aMelJieHUe
BPEMEHU U COKPAILEHUE JITTUHBI.

DHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsi3b Macchl € JHEPrued W HUMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprus noKosl.

TexHuueckne ycTpocTBa M TEXHOJOTUYECKUE TMPOIECCHI: CITyTHHUKOBBIE
NPUEMHUKH, YCKOPUTENHU 3aPSKEHHBIX YaCTHII.

Y4yeHnueckui HSKCIIepUMEHT, JIabOpaTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa UM DHEPTUU  PEISITUBUCTCKUX dacTHI] (IO
doTorpagusM TpeKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBanTtoBasi pusuka.



Tema 1. KopnycKyaaphno-60an060ii Oyaausm.

PaBHOBeCHOE TEMIOBOE M3IydYeHHE (M3IydeHHE AaOCOJIIOTHO YEPHOTO
Tena). 3akoH cMmenieHus Buna. ['unoresa Ilmanka o kBaHTax.

@DOTOHBI. DHEPTHUS ¥ UMITYJIbC (POTOHA.

®ororpdexr. Ombitet A. I'. CromeroBa. 3akonbl (oTodddekTa.
VYpasaenue DiinmTeiHa g Goroaddexra. «Kpacnas rpanunay gorosaddexra.

JlaBnenue cBeta (B YAaCTHOCTH, JaBJICHHE CBeTa Ha aOCOJIOTHO
MOTJIONIAONIYI0 M a0CONIOTHO OTpakaromryto moBepxHOCTh). Omwitel 1. H.
Jlebenena.

BosiHoBBIE cBoOMCTBA yacThll. Bonnsl e bpoia. {nvuHa BosHsl ne bpons
U pa3Mepbl 00JacTH JOKaTW3alMy JBHXKYIIEWcs vacTulbl. KopryckynspHO-
BOJIHOBOM Jtyanu3m. Ju(pakius 3JeKTPOHOB Ha KpUCTAILIaX.

Cneunduka U3MEPEHUN B MHUKpPOMHUPE. CooTHomEeHU
Heonpenenénnocreil I'eiizendepra.

TexHuyeckne yCTpoMCTBAa M TEXHOJOTMYECKHUE IPOLIECCHI: CIEKTPOMETP,
(doTO37MEMEHT, (POTOAATUMK, TYHHEJIBbHBIH MHUKPOCKOIN, COJHEYHas Oatapes,
CBETOAMO/I.

Jlemoncmpayuu.

®oT03(QHeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

HccnepoBanne 3aBUCHUMOCTU  CONPOTHUBJIEHUS TOJYIPOBOJHUKOB OT
OCBEILIEHHOCTH.

CBeToaunosn.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

UccnepoBanue gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccliienoBanus Gotodddexra.

HccnenoBanne 3aBUCMMOCTH  CHJIBI  TOKa 4Y€pe3 CBETOAMOJ  OT
HaIpsKEHUS.

Tema 2. Duzuka amoma.

OnbITHl IO MCCIIEOBAaHUIO CTpOoeHMs aToMa. [lmanerapHas Monens aToma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u morniomeHue (GPOTOHOB NpH NEPEXOAE
aToma C OJHOTO YPOBHS SHEPTUU Ha JAPYTOH.

Buapl ciektpoB. CrieKTp ypOBHEN SJHEPTUH ATOMA BOJOPOA.

CroHTaHHOE U BBIHYXJACHHOE U3JIydeHHe cBeTa. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJIOTUUYECKHUE MPOLECCHI: CIIEKTPATbHbBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopra.

Habmtonenue nuHeRyaThIX CIIEKTPOB.

YCTpONCTBO U IEUCTBUE CYETUMKA MOHUZUPYIOIIUX YACTULL.

Omnpenenenre JJIMHBI BOJHBI Ja3€pHOT0 U3TYUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

Habmnronenue nuHeRyaToro crekTpa.

HccnepoBanue cHekTpa pa3pekeHHOIO0 aTOMApHOIO  BOAOPOJA H
u3MepeHue nocTossHuon Pundepra.

Tema 3. Dusuxka amomHo2o A0pa u INEMEeHMAPHBIX YACHUY,.

Hyxnonnas mozaens sigpa I'eitzendepra—Banenko. 3apsiy sapa. MaccoBoe
yuciio sapa. M3otonsl.



PammoaktuBHOCTh. Anb(a-pacmnan. DNeKTPOHHBIA U MO3UTPOHHBIN OeTa-
pacran. ['amma-n3inydeHue.

3aKOH paJMOAaKTHUBHOIO pacnaja. PaguoakTUBHBIE M30TOIBI B MPHUPOJE.
CBoiicTBa HOHU3HUPYIOLIETO U3ITy4YeHHs. BinsgHne paaloaKTUBHOCTH Ha KUBBIE
opranu3mbl. EctecTBeHHbIi poH u3nyyenus. Jlozumerpusi.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepext Macchl sapa.

Anepnsle peakunu. /[lenmeHne u cuHTE3 AAep. SaepHbIE pEaKTOPHI.
[IpoOneMbl ympaBiasieMOro TEPMOSIEPHOTO CHHTE3a. DKOJIOTMYECKUE ACHEKThI
Pa3BUTHSA SIIEPHON SHEPIETUKH.

Mertoapl perucTpaliy U UCCIIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

@yHAaMEHTAIIbHBIE B3aWMMOJEWUCTBUA. bapuOHBI, ME30HBI W JICNITOHBI.
[Ipencrasnenue o CtannaptHoit moaenu. KBapk-TiirooHHasi MOJEIh aJpOHOB.

®usuka 3a npenenamu CrapgapTHor Mojenu. TémHas Marepus U TEMHAs
DHEPIusl.

EnuHCcTBO pmznueckoi KapTUHBI MUpA.

TexHuyeckrue yCTpOWCTBA M TEXHOJOIMYECKHE IIPOLECCHI: JO3UMETP,
Kamepa BWIIbCOHA, SOEpPHBIM PEAKTOpP, TEPMOSIAEPHBIM pPEAKTOpP, ATOMHAas
O0omOa, MarHUTHO-PE30HAHCHAsE TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

HccnenoBanue TpeKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

HccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAaHUEM J03UMETPA.

N3yuenue nornouieHns 0eTa-4acThll ATFOMUHUEM.

Pa3znen 8. DieMeHTbI aCTPOHOMUM U ACTPOPUIUKH.

Otanel pa3BUTHS acTpOHOMMH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAUYEHHE AacCTPOHOMHH. IIpUMEHMMOCTH 3aKOHOB (U3HKU [JISI OOBSICHEHUS
MPUPOABI KOCMHUYECKHX OOBEKTOB.

Meroapl actpoHOMUYECKUX HccienoBaHui. COBpEMEHHBIE OINTHYECKUE
TEJECKOIMbI, PaAHOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bup 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, MIAHETHI, UX BUIUMOE
JIBHKCHUE.

ConHeuHas cucrema.

Comnnue. ConHeuHast akTUBHOCTB. McTounuk sHeprun CoJiHIAa U 3BE3.

3BE3BI, WX OCHOBHBIE XapaKTEpUCTHKU. JlmarpamMma «CIIEKTpanabHBIN
KJIACC — CBETUMOCTB». 3BE3IbI TJIABHOW IOCJIEI0BATEIBHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTBY» ISl 3BE3] TJIABHOM NOCJIENOBATENBHOCTH. BHYTpeHHEE
cTpoeHue 3BE311. COBpEMEHHBIE MTPEACTABIICHUS O MIPOUCXO0KICHUN U IBOIIOLNH
ComHna 1 3BE€311. DTalbl JKU3HU 3BE3I.

Mueunsiii [Iyte — Hama I'amaktuka. I[lonoxxenue u apuxenne CosHIA B
lNanaktuke. Tunsl ramaktuk. Paguoranaktuku u KBasapbl. UEpHBIE ABIpHI B
ANpax TATAKTHUK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06sa. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukroBoe usinyudeHue.

Macmrabnas ctpykrypa Beenennoii. MeraraiakTuka.

Hepeménnpie mpoosieMbl aCTPOHOMUH.

Yuenuueckue navniooenus.

Habmronenus 3BE3THOTO Heba HEBOOPYKEHHBIM rJ1a30M c
UCIIOJIb30BaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN JJISI ONMPENEIECHUS MOJOKEHHUS
HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBEepHOIo
NOJIyLIApUs U APKUE 3BE3/IBI.

HaOntonenuss B Teneckon JIyHBI, IMJaHEeT, TyYMaHHOCTEM U 3BE3IHBIX
CKOIUICHUH.



Du3uYeCKUuil MPaAKTUKYM.

CrocoOpl  u3MepeHusi (U3MUECKMX BEJIMYMH C  HCIOJb30BaHUEM
aHAJIOTOBBIX U IHM(PPOBBIX HU3MEPHUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX
JATYUKOBBIX CHCTEM. AOCOJIOTHBIE W  OTHOCUTENbHBIE MOTPEIIHOCTH
u3MepeHuil pusndecknx BeanurH. OTeHKa TPaHUIl MOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX WM3MEPEHHMM, MCCIEAOBAaHUNA 3aBHCUMOCTEN
¢u3nyecKux BEIMYWH, MPOBEPKA MPEAJIOKEHHBIX runore3 (BeIOOp u3 pabor,
ONHMCAHHBIX B TEMAaTHYECKUX paslenax «YUYEHHMYECKHUH 3KCIEPUMEHT,
nabopaTopHbIE pabOTHI, TPAKTUKYM ).

O06o0maromniee MOBTOPEHUeE.

O6obmenne ¥  cucTeMaTu3allds  COJEp)KaHus  pPa3leNioB  Kypca
«Mexanuka», «MounekyisipHas ¢duznka 51 TEPMOIMHAMUKAY,
«nekTpoauHamukay, «Konedanus u BOJIHb, «OCHOBBI CHEIUATBLHON TEOPUU
OTHOCUTENbHOCTH», «KBaHTOBas (¢u3nka», «OJEMEHThl aCTPOHOMUU H
acTpoU3UKI.

Ponp ¢u3ukum u acTpoHOMUM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAIIBHOM M 3THYECKOW cdepax NeATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
(U3MKKM U aCTPOHOMHUHM B COBPEMEHHOM HAy4YHOM KapTUHE MHpa, 3HAYEHUE
ONMUCATENIbHOM, CUCTEMATU3UPYIOIECH, OOBSICHUTEILHOW U TPOTHOCTUYECKOU
GyHKUMNA (U3MYECKON TEOpHH, POJb (PU3HYECKOW Teopurh B (HOPMHPOBAHUU
MPEACTABICHUN O (PU3MYECKOW KApTUHE MHUpa, MECTO (PU3HYECKOW KapTHUHBI
MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX MPEICTABICHUNA O
IIPUPOJIE.

MexnpeaMeTHble CBS3H.

N3yuenne kypca (¢usuku yriyon€HHoro ypoBHs B 11 kmacce
OCYILIECTBIISIETCA C YUYETOM COJEPHKATEIBHBIX MEXKIIPEAMETHBIX CBSI3E€U C
KypcaMu MaTE€MaTUKH, OMOJIOTMH, XUMUU, T€OrpaQUu U TEXHOJIOTHH.

Mesicnpeomemnovie nOHAMUA, CEA3AHHbIE C U3YYEHUEM Meno006
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4yHbId (QakT, runoresa, QuznuecKas
BEJIMYMHA, 3aKOH, TeOopus, HaOJIIOIEHUEe, HKCIEPUMEHT, MOJEIMPOBAHUE,
MOJEJIb, M3MEpPEHHUE, MOTPEIIHOCTH HW3MEPEHUN, H3MEpPUTENbHbIE MNPUOOPHI,
uudponas nadbopatopus.

Mamemamuka: pelICHHE CUCTEMBl YpPaBHEHUW. TpUTrOHOMETpUYECKUE
GyHKUINA: CHHYC, KOCHHYC, TaHI'eHC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKUUU HA OCH KOOPAUHAT,
cloXeHue BeKTOpoB. Ilpow3BogHbie 53ieMeHTapHBIX (yHKMA. [Ipu3Haku
o00Usl TPEYrOJAbHUKOB, OIMpEAeSieHruEe IO IIOCKUX QUryp m odbEéma
TEI.

buonocua: >nexrpuyeckue SIBICHUS B JKUBOW MPUPOJIE, KOJeOaTelbHbIE
JIBUWKEHUS B KUBOM NPUPOAE, DKOJOTMUECKHE PHUCKM IPU IPOU3BOACTBE
ANEKTPOIHEPTHH, JJIEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAOLIEH Cpelbl,
yJIbTPa3BYKOBasi JMATHOCTHKA B MEAMIIMHE, ONTHUYECKUE SIBICHUS B YKUBOU
IpUPOJIE.

Xumusa: CTPOGHHE AaTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTANIMYECKOM  PEHIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

I'eocpaghusa: marHuTHble TIONIOCA 3€MIIM, 3QJIEKH MArHUTHBIX Py,
doToCchEMKaA 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TOCTOSHHBIX MArHHUTOB, 3JIEKTPOMATHHUTOB,
ANEKTpOoJBUTATEND SIKOOU, TeHepaTop MEPEMEHHOT0 TOKA, MHIYKIIMOHHAS €Yb,
JUHUM  DJIEKTpoIlepenad, dJJEKTPOABMUIATENb, panap, pPaIHONPUEMHUK,



TeneBu3op, aHTeHHaA, Tene(oH, CBY-meus, ymbTpasBykoBas AMarHOCTHKA B
TEXHHKE, POCKIMOHHBII arapar, BOJOKOHHAs ONTHKa, CONHEYHas Oarapes,
CIyTHHKOBBIE IPUEMHUKH, SJI€pHAs SHEPreTUKa M HKOJIOTMYECKUE aCIEeKThl €€
pa3BUTHSL.



[NTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHA IIPOTPAMMBI 110
OU3UKE HA YPOBHE CPEIHET'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHHMS Yy4yeOHOTo mpenmera «Duzukan
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTH M CIIOCOOHOCTh  OOyYarommxcs
PYKOBOJICTBOBAaThCS C(bopMHpOBaHHoﬁ BHYTPEHHEW MO3UIMENA JIMYHOCTH,
CHCTCMO!l LICHHOCTHBIX OPHCHTAlH, MO3UTHBHBIX BHYTPCHHHUX y6e>1<z[eH1/H/1
COOTBETCTBYIOIIIMX TPAJULUMOHHBIM LEHHOCTSAM POCCHUKCKOrO OOIIECTBa,
pacUIMpEHHUE JKU3HEHHOIO OMNbITa W OIbITa JEITEIIBHOCTH B IPOLECCE
peanu3alyyd OCHOBHBIX HAINPaBIECHUN BOCHUTATENIBHOM NEATEbHOCTH, B TOM
YHCJIE B YACTH!
rPaKAAHCKOT0 BOCIIUTAHMSA:

e CcOPMUPOBAHHOCTh TPAKIAHCKOW TNO3MLUMU OOydYaromlerocs Kak

AKTUBHOT'O M OTBETCTBEHHOI'O YJIE€HA POCCUIICKOTO 00IIECTBA;

e TMPUHATHE TPATUIIUOHHBIX OOIEUETOBEYECKUX TYMAHUCTUYECKUX U
JEMOKPaTUYECKUX LICHHOCTEN;

e TOTOBHOCTb BECTM COBMECTHYIO JESTENbHOCT B  HMHTEpecax
IPAXKJAHCKOTO  OOIIecTBa, YyYacTBOBaTh B  CaMOYIPABICHUU B
00pa3oBaTeNbHON OpraHu3aluy;

e YMEHHE B3aMMOJICHCTBOBATh C COLUMAIBHBIMM HWHCTUTyTaMH B
COOTBETCTBHHM C UX PYHKIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTH K TYMAHUTAPHOU U BOJIOHTEPCKOU EATENBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHUS:

e CchOpPMUPOBAHHOCTb  POCCHUMCKON  TPaXKIAHCKOM  HUJIGHTUYHOCTH,
MaTpUOTHU3MA;

e I[ICHHOCTHOE  OTHOIIEHHE K  TOCYJapCTBEHHbIM  CHMBOJaM,
JOCTH)KEHUSIM POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(OPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITHUECKOTO IMOBE/ICHNUS;

e CIIOCOOHOCTh OLEHMBATH CHUTYallMI0O W MPUHUMATh OCO3HAHHBIE
pelIeHUs, OPUEHTHUPYSACh Ha MOpPaJIbHO-HPABCTBEHHbIC HOPMBI U
LIEHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YYEHOTO;

e OCO3HaHHWE JUYHOIO BKJIa/Ja B MOCTPOCHHUE YCTOMUMBOIO OyaylIEro.

3CTETHYECKOT0 BOCIIUTAHMSA:

e DOCTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas ACTETUKY HAYYHOIrO
TBOPUYECTBA, MPUCYILETO PUINYECKON HAYKE.

TPYA0BOI0 BOCTIMTAHMS:

e HHTEpPEC K pa3au4HbIM cepam npodeccHOHaTbHON AesSTENbHOCTH, B
TOM YHUCJIE CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEpILIATH
OCO3HaHHBIA BbIOOp Oyaymed mnpodeccun U peaau30BbIBATH
COOCTBEHHbIE KU3HEHHbIEC TJIAHbL;

e TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO B
o0nacTu GU3UKU HA TPOTSXKEHUU BCEU KU3HHU.

IKOJIOTMYECKOT0 BOCIIUTAHMSA:

e cOpPMUPOBAHHOCTH HKOJIOTUYECKOM KYJIBTYpBHI, OCO3HaHHE
I00aJIbHOTO XapaKTepa dKOJIOTMYECKUX MPoOIieM;

e [UIAHUPOBAHUE U OCYIIECTBJIIEHHUE JIEMCTBUIM B OKPYKAKOIIEW Cpele Ha
OCHOBE 3HAaHUS LIEJIEd YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;



paciIipeHHe OMbITa JESTEIBHOCTH KOJOTHYECKON HAMPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (U3UKeE.

HMEHHOCTN HAYYHOI'O MO3HAHUA

c(hOpMHUPOBAHHOCTH MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAaHHUE [IEHHOCTH HAYYHOM JI€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE
M3y4YeHUs (PU3MKU OCYIIECTBISATh MPOEKTHYIO M HCCIET0BATENBCKYIO
NEeATENbHOCTh NHINBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBIE YHUBEPCAJIbHBLIC yqeﬁﬂme AeHCTBHSA
ba3oBble Jiornuyeckue qeMCTBHA:

CaMOCTOSITENIbHO  (POPMYIIMPOBATh W aAKTyaJIM3HpPOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPECTIATH IENIN ACSITENbHOCTH, 3aaBaTh MapaMeTPbl U KPUTEPUH UX
TOCTHKCHHS,

BBISIBJISITh  3aKOHOMEPHOCTH W TPOTHUBOPEUYHUSI B paccMaTpUBaEMBIX
(GU3NYIECKUX SABICHUSAX;

pa3pabarbiBaTh IUIaH peIIeHUs] MpoOleMbl ¢ y4€TOM aHaIM3a
MMEIOIIUXCSA MaTepUaIbHBIX 1 HEMaTEPUATbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHUBBI B JCSITEIBbHOCTb, OLIEHUBATH COOTBETCTBHE
PE3yJIbTATOB IIEJISIM, OLIEHUBATh PUCKH TOCIECTBUN 1EATEeIbHOCTH;
KOOPJAMHHUPOBATh U BBINOJHATH pabOTy B YCIOBHSIX peajbHOTO,
BHUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KpPEATUBHOE MBINUICHHE TPH PEIICHUH SKU3HEHHBIX
npo0Jsem.

ba3oBble ucciienoBarTe/bLCKHeE 1eiiCTBUS.

BIIQZIETh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMH TMOHATUAMH U
METOAaMH (PU3UYECKON HAYKU;

BJIQZIETh HABBIKAMHM  Yy4E€OHO-HMCCIIEOBATENbCKOM U MPOEKTHOM
NEATEeIbHOCTH B 007acTH (U3UKH, CIIOCOOHOCTHIO MU TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY TIOMCKY METOJIOB pelIeHUs 3aaad (PU3n4ecKoro
coJiep KaHusl, IPUMEHEHHIO PA3IMYHbIX METOJOB O3HAHUS;

BIIAZIETh BUJAMU JESITEIBHOCTU MO IMOJYYEHUIO HOBOTO 3HAHMUS, €ro
MHTEpHpPETalUH, NPeoOpa3oBaHUI0O M MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CUTYAIMSIX, B TOM YUCIE MPHU CO3JaHUU YUEOHBIX MTPOECKTOB B
005acTi QU3HKHY;

BBISIBJISITh IPUUMHHO-CJIEICTBEHHBIE CBSI3U M aKTyaJIM3UPOBAThH 3a/1avy,
BBIIBUTaTh THUNOTE3Y €€ pelleHUs, HaXOAUTh AapryMEHThl s
JI0Ka3aTelbCTBA CBOMX YTBEpPXKIACHWH, 3aJaBaThb MapamMeTpbl U
KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh MOJYUYEHHbIE B XOJAE pEUICHUS 3aJauyd pe3yJIbTaThl,
KPUTUYECKH  OLIEHUBaTh HUX  JIOCTOBEPHOCTh, IPOTHO3MPOBATH
U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpMyJIHpOBaTh COOCTBEHHBIEC 3a/laud B 0Opa30BaTEIbHON
JEeSTEIbHOCTH, B TOM YHCIIE IPU U3yUYeHUU (DU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;
yMETh TEPEHOCUTh 3HAaHMS MO (U3MKE B MPAKTUYECKYI0 00JIacTh
KU3ZHENIEATEeIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1aCTel;



BBIJIBUTaTh HOBBIE WJEH, NpemjaraTb OPUTHMHAIBHBIE MOIXOIbl U
peLIeHus;
CTaBUTh MNpPOOJEMBl M 3aJauyM, JAOINYCKAIOIINE aJlbTEPHATUBHBIC
peuieHus.

Pabora c uupopmanueii:

BIQJIeTh  HaBBIKAMU  TMOJlydeHUs  uHGopManud  (HU3HMUECKOTO
CollepKaHUsl M3 HCTOYHHKOB pA3HBIX THUIIOB, CAMOCTOSITENIBHO
OCYLIECTBJIATh IOWCK, aHAJIW3, CUCTEMATH3alMI0 M HHTEPIPETALUIO
uH(GOpPMaIIUU PA3IUYHBIX BUIOB U (GOPM MPECTABICHUS;

OLICHMBAThH JOCTOBEPHOCTHh HH(OpPMAILINH;

HCIIONIb30BaTh CpPEACTBA WH(GOPMAIMOHHBIX U KOMMYHHKAI[MOHHBIX
TEXHOJIOTMd B PpEIIEHWM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX H
OpraHU3alMOHHBIX 3a/ad C COOJIOJEHUEM TPeOOBAHUI SPrOHOMUKH,
TEXHUKH O€30IIaCHOCTH, TMTHEHBI, PECypCcOCOEpeKeHUs, NPABOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOW O€3011aCHOCTH;

CO37aBaTh TEKCTHI (DU3UUECKOTO COJIEPKaHUS B Pa3IUUHbIX (hOpMaTax C
y4€TOM Ha3HayeHuss MHPOpMalUHU M UEJIEBOM ayAUTOPUH, BBIOMpAs
ONTHUMAJIbHYIO OPMY NMPEACTABICHUS U BU3YaATU3ALIHNH.

KOMMyHI/IKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH:

OCYLIECTBJIATh OOIIEHHE Ha YypOKaxX (U3UKM W BO BHEYPOUHOU
NEeSATENbHOCTH;

pacno3HaBaTh MNPEANOCHUIIKA KOH(IMKTHBIX CUTyalMii M CMSAr4arh
KOH(JIUKTBIL;

pa3BEPHYTO M JIOTMYHO M3JlaraTb CBOK TOYKY 3pEHHS C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M  UCIHOJIb30BaTh  IPEUMYyIIecTBA  KOMAHIHOH U
WHIUBUTyaJIbHON PabOTHI;

BBIOMPATh TEMATUKY W METOJAbl COBMECTHBIX JACHCTBUH C YYETOM
00ILIMX UHTEPECOB U BO3MOKHOCTEW KaXKJI0T0 WIEHA KOJUUIEKTUBA;
MPUHUMATh LIE€TM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JOCTUKEHHIO: COCTAaBJATH IIaH
NEUCTBUM, paCHpelesaTh POAd € YYETOM MHEHHM YYaCTHHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KaXJOT0 YYaCTHHKA KOMaH/bl B
oO1IuMi pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSM;

npeasiaraTh HOBBIE MPOEKTHI, OLEHUBATh WUJIEU C MO3UIMUM HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIISITh MO3UTUBHOE CTPATErMUECKOE MOBEIECHUE B Pa3IMYHBIX
CUTyallMsiX, TMPOSBIATH TBOPYECTBO U  BOOOpakeHHe, ObITh
WHUIIMATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBISITh TO3HABATEIBHYIO JESTEIBHOCTh B
obnact (PU3MKKM M aCTPOHOMUH, BBIABIATH MPOOJIEMBI, CTaBUTh M
dbopmyIMpoBaTh COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITENIbHO ~ COCTaBIISITh  IJIaH  PEIIEHUS  pPacuéTHBIX U
Ka4eCTBEHHBIX 3ajad, IJIaH BBIMOJTHEHUS TMPAKTUYECKON paboThl C
y4éTOM UMEIONINXCSA PEeCcypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W
IIPEAIIOYTECHU;

JaBaTh OIEHKY HOBBIM CUTYaIUsIM;



paclMpATh paMKM Y4eOHOro MpeaMeTa Ha OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JieNaTh OCO3HAHHBIM BBHIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMUPOBAHUIO U MPOSIBICHUIO SPYIUIMH B 00JIaCTU
(U3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIA U KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTpOJIL, 3MOHI/IOHaHLHblﬁ HHTEJJICKT.

JlaBaTh OLIEHKY HOBBIM CHTyalUsM, BHOCHUTb KOPPEKTHUBBHI B
JNEATENbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISM;

BIIQZICTh HABBIKAMH IIO3HABATENBHOW pe(pIECKCHH KaK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUIM U MBICIUTEIBHBIX ITPOLECCOB, UX PE3YJIBTATOB
1 OCHOBaHUI;

HCIIONB30BaTh MPUEMBI pedIeKCUU Jisl OLIEHKU CHUTyallMH, BbhIOOpa
BEPHOTO PEIICHUS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO UX
CHIDKCHHUIO;

MIPUHUMATh MOTHUBBI U APTYMEHTHI JAPYTUX MPU aHAJIW3E PE3YyJIbTaTOB
JIeSITEIbHOCTH;

MPUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI U APTYMEHTHI JAPYTUX IMPU aHAJIW3E PE3YyJIbTaTOB
JIeSITEIbHOCTH;

MpU3HABaTh CBOE MPaBO M MPaBO JAPYrUX HA OLIUOKH.

B mporiecce mocTmkeHUS TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOTPAMMBI TI0
dbu3uKke IS YPOBHS CpPEIHEro oO0miero oOpa3oBaHUus Yy OOyYaroIIMXcs
COBEPIIICHCTBYETCS  OMOIIMOHAIBHBIA  HWHTEJUICKT,  TMpeAnoJiararoniuit
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUs,  BKJIOYAIOIIET0  CIOCOOHOCTh  TMOHMMAaTh  CBOE
SMOIIMOHAJIBHOE  COCTOSIHME, BHJETh  HANpaBlICHUS  Pa3BUTHUSA
COOCTBEHHOW SMOIIMOHANILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;
CaMOpETYJIUPOBaHUS,  BKIIOYAIOIIETO0  CAMOKOHTpPOJIb,  YMEHHUE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEJIEHUE, CIIOCOOHOCTH
aJanTUPOBATBCS K HOMOIMOHAIBHBIM H3MEHEHUSIM U  MPOSBIATH
TMOKOCTb, ObITh OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHMBALIMM, BKIIOYAOIIEH CTPEMIIEHHWE K JOCTHUKEHHUIO
eI U yCHexy, ONTUMHU3M, MHUIMATUBHOCTb, YMEHHUE JI€WCTBOBATD,
UCXOJISl U3 CBOUX BO3MOYKHOCTEH;

SMIIATUHU, BKIIOYAIOMIEH CHOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE
COCTOSIHUE APYTHX, YUYUTHIBATh €r0 MPU OCYIIECTBICHUH OOIIEHUS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTpauBaTh
OTHOUIEHUSI C JPYTUMU JIIOJAbMH, 3a00TUTHCA, MPOSBIATH UHTEPEC U
paspemniarh KOHMIUKTHI.

IMTPEIMETHBIE PE3VJIBTATBI

K xonimy obydenust B 10 knacce mpeIMeTHBIC PE3yJIbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHUIA:



NOHMMATh pOJib (U3UKK B SKOHOMHYECKOH, TEXHOJIOTUYECKOM,
AKOJIOTMYECKOM, COIMATbHOM W HJTUYECKON cdepax AesITenbHOCTU
YeloBeKa, poJib U MECTO (PU3UKKM B COBPEMEHHON HAyuyHOW KapTHHE
MHpA, 3HA4YCHUE OIIMCATEIBbHOM, CUCTEMATU3HUPYIOLLIEH,
OOBSICHUTENFHON 1 MPOTHOCTHYECKON (PYHKIMIA (PU3MUECKOI Teopun —
MEXaHUKH, MOJEKYJSIpHOM (U3UKM W  TEPMOJMHAMHKH, POJIb
¢uznyeckoit Teopun B (HOPMHUPOBAHUH MPEICTABICHUN O (DU3HUECKOMN
KapTUHE MUPA;

pa3iuyaTh YCJIOBUS TNPUMEHUMOCTH MOJeled (QHU3NYECKUX Ten U
MPOLIECCOB (SIBJICHUI): MHEpLUaiIbHas CHCTeMa OTCuéra, abCOIIOTHO
TBEPIOE TENO, MaTepUajbHAas TOYKA, PABHOYCKOPEHHOE JBUXXEHUE,
CBOOOHOE TajeHue, aOCOMIOTHO ympyras aedopmariusi, adCOIOTHO
yOpyroe # aOCOJIOTHO HEYNpyroe CTOJKHOBEHHUS, MOJENIH rasa,
KUAKOCTH U TBEPAOTO (KPUCTALIMYECKOT0) Teja, WACAIbHBIA Tras,
TOYEYHBIN 3apsA, OHOPOIHOE DIEKTPUUECKOE MOJIE;

paszinyuath ycloBUs (TpaHUIbI, 0071aCTH) NPUMEHUMOCTU (PU3NUECKUX
3aKOHOB, IOHUMATh BCEOOIIMI XapakTep PyHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSACHATh MEXAHWYECKHE MPOIECChl U SIBJICHUA,
WCIIONB3Yysl ~ OCHOBHBIE  IIOJIOKEHMSI WM 3aKOHBl  MEXaHUKH
(OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHIKEHHUS, (DOPMYJIbl KMHEMATUKU
PAaBHOYCKOPEHHOI'O  JIBMKEHMsI, mpeoOpasoBanust [ammnes s
CKOPOCTH M  IepeMenleHusi, 3akoHbl  HplooTOHa,  mpuHUUI
OTHOCUTENBHOCTH ['anuiesi, 3aKOH BCEMUPHOIO TATOTEHMS, 3aKOHBI
COXpaHEHUSI UMITYJIbCA U MEXaHUYECKON 3HEPTUH, CBSI3b pabOThI CHUIIBI
C U3MEHEHUEM MEXAHUYECKON SHEPTUH, YCIOBUS PABHOBECHS TBEPIOTO
Tena), MPU ATOM HMCMOJIb30BATh MATEMATHUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3plBaTh  YCJIOBUSL ~ NPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB:
npeobpazoBanuii ["anumies, BTOpOro M TpeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPAaHEHWs HMMITyJbCa W MEXaHMYECKOM JHEPIHH, 3aKOHA
BCEMHUPHOT'O TATOTEHUS;

aHAIU3UPOBaTh U OOBACHATH TEIJIOBBIE TIPOLIECCHI W SIBJICHUA,
UCTIONB3ysl OCHOBHbIE TONOKeHHsT MKT u 3aKOHBI MOJEKYISIPHOU
GU3MKK W TEPMOJMHAMUKH (CBSI3b JIaBJIEHUS HUACAIBHOIO Ta3a co
CpEeOHEN  KHHETHMYECKOM DHEPrHEeW  TEIUIOBOIO  JBWKEHUS WU
KOHIIEHTpalMel €ro MOJIEKYJ, CBS3b TEMIIEPATypbl BEIIECTBA CO
CpeaHEN KMHETHYECKOM JHEpPruel TEIUIOBOTO JBH)KEHHUS €r0 YacTHIl,
CBSI3b JABJICHUSI WJICAIBHOTO Tra3a C KOHLICHTPALMENH MOJIEKYJ U €ro
TeMmneparypoi, ypaBHeHne MenaeneeBa—KianelipoHa, nepBblid 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAaHEHHUS SHEPTUHU B TEIUIOBBIX MPOIECCaX),
OpU OTOM MCIHOJIB30BATh MATEMATHYECKOE BBIPAXKEHUE 3aKOHOB,
yKa3plBaTb YCIIOBHS TNPUMEHHMOCTH YpaBHEHUss MeHzaeneeBa—
Knaneiipona;

aHAIM3UPOBaTh U OOBSICHATH DJIEKTPUUYECKHE SIBJICHUS, HCIOIb3Ys
OCHOBHBIE  TOJIO)KEHHUSI W  3aKOHBl  DJIEKTPOAMHAMUKH  (3aKOH
COXPaHEHMS AJIEKTPUUECKOTO 3apsiaa, 3aKoH KyJioHa, MOTEHIHATBHOCTh
ANEKTPOCTATUYECKOTO TOJS, MPUHIUMI CYIEPIIO3UIMU DIIEKTPUUECKUX
NOJIEM, TIPU 3TOM YKa3blBas yCJIOBHS NMPUMEHUMOCTH 3akoHa KyiioHa, a
TaKK€ MPAKTUYECKU Ba)KHBIE COOTHOILICHHMS: 3aKOHBI OMa JJIsl yJacTka
UEeNU Y JJI 3aMKHYTOM JJIEKTPUUYECKOM Lenu, 3akoH [[xoymsa—Jlenna,
npasuia Kupxroga, 3akonsr @apajes AJis 2JIEKTPOoIIn3a);



OMHUCHIBATh (PU3MUECKHE MPOILECCHl U SBICHUS, UCIOIB3YSl BEINYUHBIL:
NepeMENIeHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TE€JIa U CHUCTEMBI TEN,
CUJa, MOMEHT CHJIbl, JaBJICHHE, [OTEHUMAaJbHAasl  DHEPIrusi,
KMHETWYEeCKas »JHEprusi, MeXaHWdecKas »sSHeprus, padoTa CHIIBI,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CUJa TSKECTH, CHJIA YIPYTOCTH,
CUJia TPEHUS, MOIIHOCTh, PHEPIrUsl B3aUMOJCUCTBUS Tela ¢ 3eMIIEH
BOMM3U €€ TMOBEPXHOCTU, DHEPIHsl ynpyrou aeQopMmaivu Mpy>KUHBI,
KOJIMYECTBO TEIUIOTHhI, a0OCOJIOTHAs TeMIleparypa Tena, padoTra B
TEPMOJIMHAMMUKE, BHYTPEHHSS SHEPrus HUACAIBHOIO OJHOATOMHOIO
ra3za, paboTa HAEATBHOIO Ta3a, OTHOCUTENIbHAs BJIAXKHOCTH BO31yXa,
KIIJI waeanbHOr0 TEIUIOBOTO JABUTATEINS; SJIEKTPUYECKOE TOJIE,
HaIpsOKEHHOCTh  JJIEKTPUYECKOTO  TOJISA,  HANPSHKEHHOCTh  IMOJIA
TOYEUHOTO 3apsAja WIM 3apsDKEHHOro IIapa B BakKyyMe€ H B
TUAJIEKTPUKE, MOTEHIHUANI AJIEKTPOCTATUYECKOTO MOJs, Pa3HOCTh
MOTEHIMAJIOB, 3JEKTPOJBIKYIIAs CHJIAa, CHJIAa TOKa, HaIpsLDKEHHE,
MOIIIHOCTh TOKAa, 3JIEKTpUYECKas EMKOCTh IUIOCKOrO KOHJEHCATopa,
CONPOTHUBJICHUE YUYaCTKa LIEMH C MOCJIEI0BATEIbHBIM U HapalIeIbHbIM
COCIMHEHHEM  pPE3UCTOPOB,  SHEPIHUsl  DJIEKTPUUECKOro  TOJIA
KOHJIEHCATOpPa;

OOBACHATH  OCOOCHHOCTM  NPOTEKAHHS  (PU3NYECKUX  SIBJICHUM:
MEXaHUYECKOE JBW)KEHHE, TEIUIOBOE JBM)XKEHUE YAaCTHI[ BEILECTBa,
TEIUIOBOE  paBHOBecHE, OpOyHOBCKOe  JBUkeHue, auddysus,
UCIIapeHue, KUIIEHWE W KOHJEHCAlus, IUIABJICHUE M KPHUCTAJUIM3alus,
HaIlpaBJIECHHOCTb TEIUIoNepe auH, ANEKTpU3aLUs TeN,
AKBUIOTEHIIMAIBHOCTh TOBEPXHOCTH 3aPSKEHHOr0 MPOBOAHUKA;
MIPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOU (PM3UYECKON BETUUHHBI
OT Jpyrol C WCIOJB30BAaHUEM TMPAMBIX HW3MEPEHUN, IIPH ITOM
KOHCTPYHpPOBaTh YCTAHOBKY, (PMKCHPOBATh PE3YyJbTaThl IMOJIYYEHHOU
3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHJAEC TpadUKOB C Y4ETOM
aOCOJIFOTHBIX ~ MOTPENTHOCTEH UW3MEpeHuM, JenaTh BBIBOJBI IO
pe3yibTaTam UCCIEI0OBAHUS;

MIPOBOJIUTh KOCBEHHbIE U3MEpPEHUA (PU3NYECKUX BEIUYMH, MPU 3TOM
BBIOMPATh ONTUMAJIBHBIA METOJ M3MEPEHHUS, OLIEHUBATh A0COJIIOTHBIE U
OTHOCUTEJIbHBIE MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJIUTH  OMNBITHI O MPOBEPKE MPEIIOKEHHON  THMIOTE3bI:
MJIAaHUPOBATh HKCIIEPUMEHT, coOupaTh AKCIEPUMEHTAILHYIO
YCTaHOBKY, aHAJIM3UPOBATH MMOJYUYEHHBIE PE3YJIbTaThl U JI€JaTh BBIBOJL O
CTaTycCe NPEI0KEHHON TUIIOTESBI;

coOmoaTh  mpaBwja  O€30MacHOro  TpyAa NpU  MNPOBEIECHUU
UCCJIEIOBAHUIM B paMKax y4eOHOro HKCIEPUMEHTA, MPAKTHUKymMa U
y4eOHO-MCCIIEIOBATEIbCKOM M TPOEKTHOM  JEATENBHOCTH  C
UCIIOJIb30BAaHUEM  U3MEPHUTENIbHBIX YCTPOMCTB U  J1aOOPATOPHOIO
000pyI0BaHUS;

pelmarh pacu€THbIE 3aJayd C SBHO 33aJaHHOM W HESIBHO 3aJaHHOM
(u3HUecKoil MOJIENBIO: HA OCHOBAHHUM aHAJIKM3a YCIOBHS 00OCHOBBIBAThH
BBIOOp (M3MYECKOM MOJIeNId, OTBEUaroIllel TpeOOBaHUSIM 3aJauH,
OpUMEHSATh  (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl
(Gu3NUeCKMX TEOpHUl MPU HUCHOJIb30BAHUM MAaTEMAaTHYECKUX METOJ0B
pelieHus 3ajaay, MNPOBOAUTH PACUETHl HAa OCHOBAHMM HMMEHOIIMXCS
JAHHBIX, AHAJU3UPOBATh PE3yIbTaTbl U KOPPEKTHUPOBATH METObI
pEeLIEHUs C YYETOM MOJIYYEHHBIX PE3yJIbTaTOB;



peniaTh KaueCTBEHHBIE 3aJlayd, TPEOYIOIIME MPUMEHEHUs 3HAHMM U3
pasHBIX pa3[enoB Kypca (PU3MKH, a TakKe HMHTETpallud 3HAHUM U3
IPYrUX TPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIAa: BBICTPAWBATH
JIOTUYECKYIO LIETIOYKY PACCYXKACHHUI C OMOPON HAa M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

WCIIOJIb30BaTh TEOPETHUECKHE 3HaHHS s OOBSCHEHUS OCHOBHBIX
NPUHIUIIOB  paOOThl  HU3MEPHUTENIBHBIX  MPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHYECKHX MTPOLIECCOB;

NPUBOANTH MPUMEPHl BKJIAJa POCCHUUCKUX M 3apyOEkKHBIX YYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UpOBaTh M OLIEHMBaTh  NOCIEACTBUA  OBITOBOW U
MIPOU3BOJACTBEHHON  JEATEIBbHOCTH  YEJIIOBEKAa,  CBSI3aHHOM  C
(bU3UYECKUMU TIPOIIECCAMHU, C MO3UIUN IKOJOTHUYECKON OE30MacHOCTH,
MPEACTABICHU O palUMOHAIBHOM NPHUPOAOIOIb30BAHNUN, A TaKKe
Pa3yMHOM HCIIOJb30BAaHUU JTOCTHXKEHUN HAyKM W TEXHOJIOTHM i
JANbHEHNIIIEro pa3BUTHS YEJIOBEYECKOTO OOIECTBA;

MIPUMEHSTDH Pa3IU4HbIE CIIOCOOBI paboThI ¢ HH(pOpMALUEN PU3NUECKOTO
COZIepKaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMALUOHHBIX
TEXHOJIOTHIA, IPX 3TOM UCIOJIb30BaTh COBPEMEHHBIE HH(POPMALIMOHHBIE
TEXHOJIOTHMH JUIsl TOMCKa, MepepabOTKU W NPEIbsABICHUS y4eOHOU H
Hay4YHO-TIOMYJISIPHOM uH(popmaIm, CTPYKTYPUPOBAHUS U
UHTEpOpeTalud  WH(pOpManuu,  MOJYYEHHOM M3  PAa3IMYHBIX
HMCTOYHHUKOB, KPUTHYECKU aHAIU3UPOBATH IMOIYYAaEMYIO0 HMH(OpPMAIUIO
Y OLEHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIUXCS 3HAHWM,
TaK U Ha OCHOBE aHaJIW3a UICTOYHUKA HHPOpMaLUK;

NpOSIBJISITh ~ OPraHU3alMOHHBIE W [O3HABaTEJIbHbIE  YMEHUS
CaMOCTOSTENIbHOTO MPUOOpETEHUsT HOBBIX 3HAHUW B TpoLecce
BBIMIOJIHEHHSI IPOEKTHBIX U y4eOHO-UCCIEeI0BATEIBCKUX PadOT;
paboTarth B rpyIIE C MCHOJHEHUEM PA3JIMYHBIX COLMAJIBHBIX POJIEH,
IJIaHUPOBATh ~ pabOTy  IpyNNbl, pPAlUMOHAIBHO  pacHpenessiTh
NEeSATENbHOCTh B HECTAaHAAPTHBIX CHUTyalUsAX, aJEKBATHO OLEHUBATH
BKJIQJl K&XJIOTO M3 YYAaCTHUKOB T'PYIIIBI B PEIIEHUE paccMaTpUBAEMON
poOJIEMBI;

MPOSIBJISITh MOTHBALMIO K Oyaylield npoecCHOHAIIBHON AeSTENbHOCTH
M0 CHEHATBHOCTAM (PU3UKO-TEXHUUYECKOTO MPODHIIS.

K xonmy oOyuenus B 11 knacce npenMeTHbIE pe3yJibTaThl HAa YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHHUI:

NOHUMAaTh POJIb (PU3UKKM B SKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHOW M 3TUYECKOW cepax NeATeIbHOCTH 4YENIOBEKa, POjb U
MECTO (U3MKM B COBPEMEHHOW HAy4YHOM KapTUHE MHUpPa, pPOJib
ACTPOHOMMH B IPAKTUYECKOU ACATEIIBHOCTU 4YEJIOBEKA U JaJbHEUIIEM

HAyYHO-TEXHUYECKOM pa3BUTHH, 3HAYEHHUE OINKCATENIbHOM,
CUCTEMATU3HUPYIOLIEH, OOBICHUTEILHON U MPOTHOCTUYECKON (PyHKUIUN
¢u3nueckoil TEOpUM — BIEKTPOJAMHAMHKH, CHEIHUAIbHOU TEOpUU

OTHOCUTEJIBHOCTH, KBAaHTOBOM (DU3UKH, POJIb (PU3UYECKOW TEOpUH B
dbopMuUpOBaHUU MPEJCTABICHUN O (PU3MUECKON KapTUHE MHPA, MECTO
¢u3nueckoil KapTUHBI MHpa B OO0IIEM psAOy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE;



pa3iauyaTh YCJIOBUS NPUMEHUMOCTH MOJeleld (PHU3NYECKUX Ten U
MIPOLIECCOB (SIBJIEHUI): OJHOPOAHOE DIIEKTPHUECKOE W OJHOPOIHOE
MarHUTHOE TIOJIsI, TapMOHMYECKHE KOJICOaHMs, MaTeMaTH4eCKUn
MasATHHUK, UJCANbHBIA MPYXUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI,
UJeaNbHBIA KOJICOATEIBHBIM KOHTYp, TOHKAs JIMH3a, MOJCICH aToMa,
aTOMHOTO s1JIpa U KBAHTOBOM MOJIENIN CBETA;

pasnuyaTh YCIOBHUS (TpaHUIlbI, 00JACTH) MPUMEHUMOCTH (DHU3HIECKUX
3aKOHOB, TOHUMATh BCEOOIINH XapakTep (QyHIaMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh HCIIOIb30BAaHUS YACTHBIX 3aKOHOB;

AHAIU3UPOBATh U OOBACHATH HIEKTPOMArHUTHBIE MPOLECCHI U SBJICHUS,
HCIIOJIb3YSl OCHOBHBIE TIOJIOXKEHUSI M 3aKOHBI JJIEKTPOAUHAMHUKHA U
CHEUUAIbHOM  TEOPUUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
AJIEKTPUYECKOTO 3apsana, cwia Awmmnepa, cwia JIopeHia, 3akoH
ANEKTPOMAarHUTHOM  WMHIAyKOMHM, mnpaBuino JleHma, cBa3p  J/IC
CAaMOMHAYKIIMM B 3JEMEHTE JJIEKTPUYECKOW WENU CO CKOPOCThIO
U3MEHEHUS  CHJIbl  TOKAa, IIOCTYJIaTbl  CIEUHUAJbHOM  TEOpHUH
OTHOCUTEIBLHOCTH DUHINITEITHA);

aHAIM3UPOBaTh M OOBSICHATh KBAHTOBBIE MPOLECCH W SIBIEHUSA,
UCIIONIb3Ysl TOJIOKEHUSI KBAaHTOBOW (hM3MKK (ypaBHEHUE ODWHINTEWHA
st poto3addexra, mepBbli U BTOPOMl mocTynaTel bopa, mpuHUUMI
COOTHOIIEHMS HeonpeneneéHHocTel I 'eifzenOepra, 3aKOHbl COXpaHEHUs
3apsAI0BOTO U MAaCCOBOTO YHMCEII U SHEPTHH B SIAEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO paciajia);

ONKCHIBATh (PU3UUYECKUE MPOLECCHl U SIBJICHUS, UCIOJIb3Ysl BEIUYHUHBI:
HaIpsSHKEHHOCTD ANEKTPUYECKOTrO oI, MOTEHIHA
ANEKTPOCTATUYECKOTO oJIs, pPa3HOCTh NOTEHIINAJIOB,
ANEKTPOJABUKYIIASL CHJIa, MHAYKUUS MAarHUTHOTO TOJsi, MarHUTHBIN
MOTOK, cuia AMrepa, HWHAYKTUBHOCTb, OJJIEKTPOJABIXKYIIAS CuUia
CaMOMHAYKIIMM, SHEPrus MArHUTHOTO TOJISI MPOBOJHUKA C TOKOM,
PENSTUBUCTCKUM ~ WMMITyJIbC, TOJHASI OHEPTUsi, DHHEPrus IOKOs
CBOOOJIHOI YaCTHIIbI, SHEPTUS M UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U
3apAn apa, SHEPTUsl CBS3H sIpa;

OOBACHATHL  OCOOCHHOCTM  NPOTEKAHHS  (PU3NYECKUX  SIBJICHUM:
AIEKTPOMArHUTHAas WHIYKIUS, CaMOMHAYKIIHS, pe30HaHC,
uHTEephEepeHIus BOIH, AU(pakius, AUCHEPCHs, MOJTHOE BHYTPEHHEE
orpaxeHnue, (orosnekrpuyeckuii 3Ppdekr (porosddexr), anbdpa- u
OeTa-pacnajipl siiep, raMMma-u3iaydeHue saaep, PU3nuecKue MPUHIIMIBI
CHEKTPaJIbHOrO aHallu3a U paboThI J1a3epa;

ONpeaeNsaTh HapaBieHUe UHAYKIIMM MAarHUTHOTO TOJIs MPOBOJHHUKA C
TOKOM, CUJIbI AMriepa u cuiibl JIopeHna;

CTPOUTh HU300paKE€HUE, CO3AaBAEMOE IUIOCKUM 3€pKaJioM, TOHKOU
JIMH30M, U paCCYUTHIBATh €r0 XapaKTEPUCTUKH;

OPUMEHSTH OCHOBOMOJIAralolue aCTPOHOMHYECKHUE MOHSATHUS, TEOPUH U
3aKOHBI JIJI1  aHajdu3a W OOBACHEHUS (UMYECKUX ITPOIIECCOB,
IIPOUCXOIAILNX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEKIAJIAKTUYECKOU
cpene; ABMKEeHUsI HEOECHBIX TeJl, DBOIIOLNH 3BE3]] U BCeleHHO;
OPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUIl, MpHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCUPOBATH pPE3yJIbTaThl MOJYYEHHOW 3aBHCHUMOCTHU
(u3MUEeCKMX BEIUYMH B BHUAE TpaPUKOB C Y4ETOM aOCONIOTHBIX



MOTPEUIHOCTE HM3MEPEHMI, JIeJaTh BBIBOABI IO  pe3yJibTaTaM
UCCJIEI0BAHMS;

MPOBOANTh KOCBEHHBIE WM3MEpPEHUS (PU3NYECKUX BEIUYHMH, TPU ITOM
BBIOMpATh ONTUMATIBHBIA METO/ U3MEPEHHUS, OLIECHUBATh a0COJIIOTHBIC U
OTHOCUTEJIbHBIE MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJIUTH  OMNBITBI [0 TPOBEPKE  MPEUIOKEHHON  THIIOTE3bI:
IJIAHUPOBATh HKCIIEPUMEHT, coOupaThb AKCIIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIM3UPOBATH IMOJYYEHHBIE PE3YJIbTaThl U J€1aTh BBIBOJL O
CTaTyce NPeAJIOKEHHON TUITOTE3bI;

ONKCBIBATH METOJBI IMOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUI;
coOmomath  mpaBwia  0e30macHOro  TpyJa TpU  MPOBEIECHUU
UCCIIEIOBAaHU B paMKax y4eOHOTO SKCIIEPHUMEHTa, MPAKTUKyMa W
y4eOHO-UCCIIEIOBAaTEIbCKOM M TPOEKTHOM  JIEATEIBHOCTH  C
UCIIOJIb30BAHUEM  HM3MEPUTENIbHBIX YCTPOMCTB U  JIADOPAaTOPHOIO
000pyI0BaHUs;

peliath pacu€THhIC 33aJa4¥ C SIBHO 3aJJaHHOM WM HEABHO 3aJaHHOU
(u3nuecKo MOJENbI0: HAa OCHOBAHMM aHaliM3a YCJIOBHS BBIOMpATh
(u3nuecKkrue MOJENu, OTBEYANIIHEe TPEOOBAHUSAM 3a/ayd, IPUMEHSTh
(opMyJIbl, 3aKOHBI, 3AKOHOMEPHOCTH M MOCTYIAThl (PU3UUECKUX TEOPUI
IIpM  HCHOJB30BAHMM MAaTeMaTHYECKUX METOAOB pelIeHus 3ajad,
MPOBOJUTHh  pacuy€Tbl HAa  OCHOBAHMM  HMMEIOUIMXCS  JIaHHBIX,
aHAJIM3UPOBATh PE3YNbTAThl U KOPPEKTUPOBATH METONBI PEIICHUS C
Y4ETOM MOIYYEHHBIX PE3YyJIbTATOB;

peniaTh KaueCTBEHHBIE 3aJlayd, TPEOYIOIIME MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3leioB Kypca (PU3MKH, a TAaKXKEe HHTETpallMd 3HAHUN W3
IpPYruX TPEeIMETOB €CTECTBEHHO-HAYYHOrO IMKJIa: BBICTPAWBATH
JIOTUYECKYIO LIETIOYKY PACCYX ACHHUI C OMOPON Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHMUS;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHMS M1 OOBSICHEHUS OCHOBHBIX
NPUHIUIIOB  paOOThl  HU3MEPUTENIBHBIX  MPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHUYECKUX MTPOLIECCOB;

MPUBOANTH MPUMEPHI BKJIAJa POCCHUUCKUX M 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIErO
MHpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaIM3UpOBaTh M OLIGHMBaTh  NOCJIEACTBUA  OBITOBOM U
MIPOU3BOJACTBEHHON  JEATEIbHOCTH  YEJIOBEKa,  CBSI3aHHOM  C
(bU3UYECKUMU TIPOIIECCaMHU, C MO3UIUN IKOJOTHUYECKON OE30MacHOCTH,
NOPEICTAaBICHU O PAIMOHAIILHOM MPUPOJIONOJIB30BAaHUHU, a TaKkKe
Pa3yMHOM HCIIOJIb30BAaHUU JOCTHXKEHUM HAyKH W TEXHOJIOTMM Jis
JaNbHEHIIIEero pa3BUTHS YEJIOBEYECKOTO 00IECTBA;

OPUMEHSTH Pa3IMYHbIE CIOCOOBI pabOThI ¢ HH(pOpMaLIUEel PU3NYECKOTO
CollepKaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTUM, IIPU ATOM HCHOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU JJIS MOUCKA, NMEepepadOTKU U MPEAbsABICHUS Yy4yeOHOU u
HAyYHO-TIOMYJISIPHOM uH(popmaIm, CTPYKTYPUPOBAHUS U
UHTEprpeTauud  uWHGOpMAlMU,  MOJIYYEHHOM M3  pa3lInyHBIX
MCTOYHHKOB, KPUTHYCCKH aHATM3HPOBATH MOTYYacMyI0 HH(OPMALUIO
U OLICHMBaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOLIMXCS 3HAHUU,
TaK U Ha OCHOBE aHaJIW3a UCTOYHUKA HUHPOpMAIUK;



NPOSIBJISITh ~ OPraHU3alMOHHBIE W IMO3HABaTEJIbHBIE  YMEHUS
CaMOCTOSITENIFHOTO MPUOOpPETeHHsT HOBBIX 3HAHUW B  Ipolecce
BBIIIOJIHEHHSI IPOEKTHBIX U y4eOHO-UCCIIEI0BATEIBCKUX PadoOT;
paboTaTh B Ipynme C MCHOJHEHHEM pAa3JIMYHBIX COLUATIBHBIX POJICH,
IUIAaHUPOBATh ~ pabOTy  IPyNNbl, PalUMOHAIBHO  pacHpenessiTh
NEeATENbHOCTh B HECTAaHAAPTHBIX CHUTyalWsAX, aJEKBATHO OLIEHUBATH
BKJIQJl K&XJIOIO M3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMAaTPUBAEMON
poOJIEMBI;

MPOSIBIISATH MOTUBALMIO K OyAyleil mpodecCHOHaTbHON ACSITENbHOCTU
1o CHEUATBHOCTAM (pU3UKO-TEXHUIECKOTO npodus.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HaumeHoBaHue pa3iesioB U TeM
KoumnuectBo duekTpoHHbIe (LM poBHIE) 00pa3oBaTeIbHbIE PeCyPChl
n/n NMPOrpamMMbl
4acoB

Bcero

Pazgen 1. HAYUHBII METO/, ITIO3HAHMS IIPUPO/IBI

11 HayuHblif MeTO1 TO3HAHUS PUPOIbI 6 bubnnorexa LHOK https://m.edsoo.ru/f16b68d7
Hroro no pasneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 10 bu6mmoteka I1OK https://m.edsoo.ru/f16b68d7
2.2 JnHamuka 10 bubnuoreka I{OK https://m.edsoo.ru/f16b68d7
2.3 Craruka TBEpAOIO TENa 5 bu6nunoteka LIOK https://m.edsoo.ru/f16b68d7
2.4 3aKOHbBI COXpaHEHUsI B MEXaHUKE 10 bubnnorexa LHOK https://m.edsoo.ru/f16b68d7
Wroro no pazaeny 35

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA

OCHOBBI MOJIEKYJIIPHOKNHETUYECKON

3.1 15 but6mmoreka [IOK https://m.edsoo.ru/f16b68d7
TEOpUH
3.2 Tepmoaunamuka. TernnoBble MalIMHBI 20 bu6nunoteka LIOK https://m.edsoo.ru/f16b68d7
A )
3.3 TPETATHHIC COCTOTHMA BetlecTRa 14 Bu6nuorexa [IOK https://m.edsoo.ru/f16b68d7
da30BbIC IEPEXOIBI
Hroro o pazneny 49



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

Paznen 4. JIEKTPOJANHAMUKA

4.1 DNeKTpUYECKOe ToJIe 24 bubnuoreka I{OK https://m.edsoo.ru/f16b68d7
4.2 ITocTOSTHHBIN JIEKTPUUECKUIA TOK 24 bubnmnoreka LHOK https://m.edsoo.ru/f16b68d7
4.3 Toku B pa3nuyHbIX cpenax 6 bubnmoreka [{OK https://m.edsoo.ru/f16b68d7
Utoro no pazgeny 54
Pa3znen 5. PU3HYECKUM TIPAKTUKYM
5.1 Ou3ndecKuil NpakTUKyM 16 bubnnorexa LHOK https://m.edsoo.ru/f16b68d7
Htoro no pazneny 16

PesepBHOE Bpems

10

bub6mmoteka 11OK https://m.edsoo.ru/f16b68d7
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11 KJIACC

Ne HaumenoBanue pa3jaeiion
KosmuectBo JuiekTpoHHbIE (HU(pPOBbIE) 00pa3oBaTeIbHbIE PECYPChI
n/n U TeM MPOrpamMMbl
4yacos
Bcero
Paszpnen 1. JIEKTPOANHAMUKA
11 MaruauTHoe 1oJIe 14 bu6mmoteka 1IOK https://m.edsoo.ru/39859ef1
6)
12 FICKTpOMArtuTHai 13 bu6nuoteka LIOK https://m.edsoo.ru/39859ef1
WHIYKIIHS
Htoro no pazneny 27

Paznen 2. KOJIEBAHUSA U1 BOJTHbBI

2.1 MexaHudeckre KojaeOaHus 10 bubmuoreka ITOK https://m.edsoo.ru/39859ef1
C)

2.2 FICKTPOMATHHTHEIS 15 bubmuoreka ITOK https://m.edsoo.ru/39859ef1
KoJIeOaHus
M

2.3 CXAHMHCCINC 1 10 bu6mmoteka 11OK https://m.edsoo.ru/39859ef1
AJIEKTPOMATrHUTHBIC BOJTHBI

2.4 Onruka 25 bu6mmoteka I1OK https://m.edsoo.ru/39859ef1

Hroro no pazneny 60

Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1

Ocuosret CTO

5

bubmuoreka ITOK https://m.edsoo.ru/39859ef1

Hroro no paszneny

Pa3znen 4. KBAHTOBAS ®U3UKA
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KopnyckynsipHo-

4.1 : 15 bu6mmoteka IHOK https://m.edsoo.ru/39859ef1
BOJIHOBOM JTyaJlu3M
4.2 ®dusuka aToma 5 bu6mmoTteka 1IOK https://m.edsoo.ru/39859ef1
o
4.3 MSHKA STOMHOTO A7ipa 1 5 bu6nmmoteka LIOK https://m.edsoo.ru/39859ef1
3JIEMEHTAPHBIX YaCTHUII
Wroro no pazaeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DeMEHTEI ACTPOHOMHH U

51 12 bu6nuotexa LIOK https://m.edsoo.ru/39859ef1
acTpou3uku
Wroro no pazneny 12
Paznea 6. PU3HUYECKUN MPAKTUKYM
6.1 Puznyeckuil NPakTUKyM 16 bubnumoreka L{OK https://m.edsoo.ru/39859ef1
Uroro no pazgeny 16

Pa3nea 7. OBOBIIAIOHIEE ITOBTOPEHHUE

Cucremaruzanus u
0000111eH1E TPEIMETHOTO
COZICPKaHHS U OTIBITA

7.1 JIeSITENLHOCTH, 15 bu6nuoteka LIOK https://m.edsoo.ru/39859ef1
PUOOPETEHHOTO MPU
U3Y4YEeHHUHU Kypca pu3uku
10 — 11 xmaccos
Hroro no pazneny 15
PesepBHOE Bpems 10 bubnmnoreka [{OK https://m.edsoo.ru/39859ef1
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» duzuka. Mexanuka; yriayoneaHoe ooydenue 10 kimace/ Maxures I7.51.,
CunsikoB A.3. OO0I1IE€CTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO «[PODA»;
AximmonepHoe o6miectBo «M3marensctBo «IIpocBemenue

» Gusuka. MonekymnsipHas ¢usuka. TepMoauHaMuka; yrioyOiaeHHoe 00yueHue
10 xknmacc/ Msxumes .., CunsikoB A.3. O011ecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «[IPODAY; AxiinonepHoe obiectBo «M31aTenbeTBO
«IIpocBenienue»

» dusuka; yriryonennoe odoyuenue 11 kimace/ KacbsiHoB B.A. Ob1iectBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «/J[PODAY; AKIIMOHEpHOE 00IIECTBO

«HSI[&TGJIBCTBO «HpOCBCIHeHI/IG»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

®dwusuka (yriyoseHHbii ypoBeHb). Peanuzanus tpedoBanuit ®I'OC cpeqnero
oO1ero 00pazoBanus : MeTouYeCKOe ocooue aist yuaurens / [A. A. Sxyra u
np.] ; Hayu. pegaktop M. B. CemenoB. — M.: ®I'BHY «Mucturyt ctpareruu

pa3BuTHs 0Opa3zoBaHus», 2023.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
MHTEPHET
bubanoreka L{OK: https://m.edsoo.ru/
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