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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE CpeaHEro ooOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TIOJIOKCHHM M TPEOOBaHUHN K Pe3yJbTaTaM OCBOCHUS
OCHOBHOI 00pa3zoBaresibHOM 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
coJlepKaHUe, YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3yUYECHHUS
TEM U pa3lelioB yd4eOHOro MpeaMera ¢ YYETOM MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€d, 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 MNpodecCUOHATBLHOrO O00pa30BaHUsl IO
Pa3IMYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEIUATBLHOCTSIM.

B nporpamme no ¢usuke omnpeaensroTcs IUIAaHUPYEMBbIE pe3yJIbTaThl
OCBOEHHUS Kypca (U3UMKM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs:
JUYHOCTHBIE, METAalpeIMETHbIE, NpeIMETHble (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€ TPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

cojiepkanue yueOHoro npeaMera « @usukay 1o rojgam o0ydeHusl.

[Iporpamma 1o (u3uMke HMeEEeT MNPUMEPHBIA XapakTep U MOXKET OBITh
UCIOJIb30BaHa YUUTEISIMU (DU3HUKH I COCTABIIEHUSI CBOMX pabOUMX MPOrpaMM.

[Iporpamma 1o ¢u3HMKe He CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEIEH
U TPEIOCTaBISET BO3MOXKHOCTU ISl pealn3alvd Pa3IudHbIX 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 (DU3UYECKHE 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SIBJICHMI,
U3ydaeMbIX XUMHEH, Ouosioruei, usznueckoil reorpadueil U acTPOHOMHUECH.
Hcnonb3oBaHne U aKTUBHOE MpUMEHEHUE (DU3MYECKUX 3HAHUM OMpEeAesTniio
XapakTep W OypHOE€ pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTU B cdepe
AHEPreTUKH, TPAHCIIOPTA, OCBOCHHUSI KOCMOCA, MOTYYEHHUsI HOBBIX MAaTEPHAJIOB C
3alaHHBIMU  CBOMCTBaMU. M3ydyeHue (U3MKM BHOCUT OCHOBHOW BKIJIAJ B
(dbopMHpOBaHHE ECTECTBEHHO-HAYYHOM KapTHHBI MHUpa O0O0ydYalolerocs, 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
ToJe.

Hoea cymanumapuzayuu. EE€ peanuzanus npeanonaracT UCHOJIb30BaHUE
T'YMaHUTAPHOTO NOTEHIHAA (PU3HYECKON HAyKHU, OCMBICIEHUE CBSI3U Pa3BUTHUSA
¢u3NKM C pa3BUTHEM OOIIECTBAa, a TaKXKe 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
collepKaHMs, TMOCBALIEHHBIX 3KOJOTMYECKHM Mpo0ieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTUEM TEXHUKH M TEXHOJIOTHH, a Takxke 00CYyX IACHUS
npoOJjeM  palMOHAIBHOIO  NPHUPOAOIONB30BaHUSA M SKOJOTMYECKOH
0€30MaCHOCTH.

OcBoeHue conepkaHusl IPOrpaMMbl IO (PU3MKE TOJKHO OBITH TOCTPOEHO
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 MaTrepuana, JabopaTopHble pabOThl U pabOThl MPAKTUKYyMA.
[Ipu 5TOM BO3MOKHBI JiBa criocoba pean3anuu (PU3NYecKoro npaktukyma. B
NEPBOM ClIy4ae MPaKTUKYM MpoBoauTcs nbo B koHie 10 u 11 knacco, mubo
1ocJjie MepBOro W BTOPOTO MOJYTOJUA B KaXJAOM M3 3THX KiaccoB. Btopoii
croco0 — 3TO UHTErpanus padoT MPaKTUKyMa B CUCTEMY JIAOOPATOPHBIX padoT,
KOTOpbIE MPOBOJSTCSA B Mpolecce u3ydeHus: pasaena (temsl). [lpu 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 TMpolecca HUCXOJs U3  OCOOEHHOCTEH
[OYPOYHOI'O IIJJAHUPOBAHUS W OCHalleHUs KabOuHera Qusuku. Ilpu sTOM
o0ecnieunBaeTcs OBJa/eHuE O0y4YaroIUMUCS YMEHUSAMU NPOBOJUTH IPSMBIE U
KOCBEHHbBIE U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH U
IIOCTAHOBKY OIIBITOB IO ITPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonblioe BHMMaHHME YNENSETCS PEIICHHUI0 Pacu€THBIX M KaueCTBEHHBIX
3ajnad. [Ipu aTOM A1 pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIIOTCS 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
KaueCTBEHHbBIX 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 KabOwHeta. B kabunere ¢GU3MKH MOMKHO OBITH
HE00X0IMMoe JiabopaTopHOE O0OpYJIOBaHME MJisl BHIMOJHEHUS YKa3aHHBIX B
nporpamme no (pu3uMKe y4eHMYECKUX OIBITOB, JAOOPATOPHBIX padboOT U pabdoT
MPaKTUKYMa, & TAK)KE JEMOHCTPAlMOHHOE 000pYI0BAHHE.

JleMoHcTpaninoHHoe obOopynoBaHue GOpMUPYETCST B COOTBETCTBUHM C
MPUHIUIIOM MHHHMAJIBHOM JIOCTATOYHOCTH M OOECIEUMBAET MOCTAHOBKY
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
(dopMHpyeTCs B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TeMaTHdecKne KOMIUIEKTHI
71a00paTOpHOTO O0OPYIOBAHUS JOJDKHBI OBITH MOCTPOEHBI HAa KOMILJIEKCHOM
MCIIOJIb30BaHMUU aHAJOTOBBIX M LHU(PPOBBIX MPUOOPOB, a TAKKE KOMITbIOTEPHBIX
M3MEPUTEILHBIX CUCTEM B BUE ITU(POBHIX JIa0OpaATOPUIA.

OCHOBHBIMHU 1IEJIIMU U3y4Y€HUSI 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 KaK pe3yJibTaTa H3y4YeHUs
OCHOB CTPOEHHMS MaTEpUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dbopMHpOBaHWE YMEHHM OOBSICHATH SIBICHUS C  HCIIOJIb30BAaHUEM
(Gu3nYeCKUX 3HAHUIA U HAYYHBIX JI0KA3aTeIbCTB;

dbopMHpoOBaHUE TPEACTABICHUM O POIM (U3HKU ISl Pa3BUTHS APYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJOTHII;

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, STEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpO(U3UKY;

dbopMHpOBaHWE YMEHUH TNPUMEHATh TEOPETHUYECKHE 3HaHUS A
00bsiCHeHUs (PU3UUECKUX SIBJICHUN B MPUPOJE U IJISi MPUHATUSA MPAKTUUYECKUX
PELICHUN B [IOBCEIHEBHOW JKU3HU;

OCBOCHHME CIOCOOOB pEIICHMS] pa3IMYHBIX 3a/lad C SIBHO 3aJaHHOU
(du3nyuecKoil MOJIENbIO, 3a1a4, MOAPa3yMEBAIOIIUX CAMOCTOSATEIBLHOE 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 mnpodeccHoHaTBLHOW AESITEIBHOCTH,
CBSI3aHHOU ¢ (PU3UKOIA.

B cootBerctBun ¢ TpeboBanuamMu PI'OC COO yrmyOn€HHBIIN ypOBEHb
u3ydeHuss ydeOHoro mpenMera «®Dusznka» Ha ypOBHE CpEOHEro O0OIIero
o0pa3oBaHMs BBIOMpAETCS OOYYAIOIIMMHUCS, IUIAHUPYIOMIMMH TPOJOHKEHHUE
00pa3oBaHUs 1O CHEHUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOPHIIS.

Ha wusyuenue ¢usuku (yriayOn€HHBIA YpOBEHb) Ha YPOBHE CPEIHETrO
obmero oopazoBanus otBoautTcs 340 vacos: B 10 kiacce — 170 yacoB (5 yacos
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 W OMBITOB C YYETOM HHIWBUIYAITBHBIX
0ocoOeHHoCTe| oOyyJaroumxcs.



COILEPKXAHUE OBYYEHUSA
10 KITACC

Pa3znes 1. Hayunblii MeTO NO3HAHNSI IPUPOBI.

Ousznka — QyHAameHTanbHas Hayka o npupope. HayuHsrid merox
MO3HAHUS ¥ METOJIbI HCCIIEOBAaHNUS (PU3HUECKUX SIBJICHUM.

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

Croco6b1 m3MepeHus (PU3NYECKUX BEITUYMH (QaHAJIOTOBBIE W ITU(POBBIC
M3MEPUTEIIbHBIE MTPUOOPHI, KOMIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHU (U3MYECKUX BEIMYMH (a0COJIOTHASsT M
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.

N3MmepeHne cuibl TOKa W HANPsDKEHUS B LEMH ITOCTOSSHHOIO TOKA IPHU
MTOMOIIY aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HaKOMCTBO ¢ LU poBOi JabopaTopueit o pusuke. [Ipumepsr n3mMepenus
(pU3HYECKUX BEIMYMH NPH MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Pa3zpnen 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 MaTEpHAIbHOM TOYKHM, UX NPOCKUWH HA OCU CUCTEMBI KOOPAMHAT.
CioxxeHue nepemMeneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE  MPSIMOJMHEMHOE  JIBUKCHMUE.
3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATIBHON TOYKH
OT BPEMEHHU U UX TpaduKHu.

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

KpuBonuneitnoe paBukeHue. [IBr>keHME MaTepuUalbHOW TOYKHA 10
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,
INBW)KCHUE CHApSAOB, LIENHbIE, MIECTEpPEHYATHIE W PEMEHHBIE NEpeAayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopnens CUCTEMBI OTCU€Ta, WJUTEOCTpaLUs KMHEMAaTHYECKUX
XapaKTEPUCTHUK JBUKCHHUS.

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, nabopamopnsie padomot, nPAKMUKYM.

N3yueHne HEpaBHOMEPHOTO JBHWKEHUS C  LEJIbIO  ONPEACIICHHUS
MTHOBEHHOW CKOPOCTH.

N3mepeHne yCkOpeHHs TpU  OPSIMOJIMHENHOM  PaBHOYCKOPEHHOM
JBWYKEHUU IO HAKJIOHHOM TIOCKOCTH.

HccnepoBanre 3aBUCHUMOCTHA IMyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBUKEHUU.

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 Tela MO OKPYKHOCTH C IMOCTOSIHHOW MO MOYJIIO
CKOPOCTBHIO.

HccnepoBanne  3aBUCMMOCTM  Nepuofa  OOpallleHus  KOHHYECKOIo
MasgTHHKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

IlepBoiii 3akoH Hprorona. MHepumanbHble cuctemsl oTcyéTa. [IprHIMIT
OTHOCUTEIbHOCTH [ 'anmunes. HeunepruanbHbie CUCTEMBI oTcuéra
(ompenenenue, IpUMEPHI).

Macca rena. Cuna. [IpyHuun cynepno3unmu cuil.

Bropoii 3akon HproToHa 1151 MaTepuanbHON TOYKH.

Tpertuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTh TPABUTALMOHHON U
VHEPTHOU MacCCBhl.

Cuta TsxecTd. 3aBUCUMOCTD YCKOPEHHSI CBOOOHOTO MaJCHUSI OT BBICOTHI
HaJl TMOBEPXHOCTHbIO IUIAHETHI M OT Teorpapuyeckoil MmupoThl. JIBHKeHHe
HeOeCHBIX Tel W uX 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.

TexHuyeckne yCcTpoHCTBa U TEXHOJIOTHYECKUE MPOLIECCHI: MOJAIINUITHUKH,
JNBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue pABMKEHUS Ted B HWHEPHUAIBHBIX M HEWMHEPIHAIBbHBIX
cUCTEMax OTCYETA.

[IpyHIMI OTHOCHUTEIBHOCTH.



Kayenne nByX LWIMHAPOB WIM IIApOB Pa3HOM MAacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

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 sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3mepeHre paBHOJAEHCTBYIOLIEH CHJI TpU JABMKEHUHM 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, MCPCKHHYTOH
yepe3 JErkuil OJIoK.

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

Uccnenoanne nBukeHUs Opycka IO HAKJIOHHOM IUIOCKOCTH C
MepEMEHHBIM KO3 (HULIMEHTOM TPEHHUS.

N3ydenue nBMKEHUsS 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.

Jemoncmpayuu.

YcnoBusi paBHOBECHS.

Buer paBHOBeCHS.

Yuenuueckuii sxkcnepumenm, 1abopamoptvle padomast, HPAKMUKym.

HccnenoBanue yciioBUil paBHOBECHs TBEPAOrO TeJld, HMMEIOLIETO 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.

NMnynibec cUIIBI 1 U3MEHEHHUE UMITYJIbCA TEJNA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

MoMeHT nmnyJsibca MaTepuaibHOM TOUkU. [IpeacraBienne o coxpaHeHUU
MOMEHTA UMITYJIbCA B UEHTPAIbHBIX MOJISAX.

PabGoTta cuibl Ha MajloM M Ha KOHEYHOM mnepemenieHuu. ['paduueckoe
pecTaBlieHne padoThl CUIIBI.



MOLHOCTH CHUJIBI.

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

[ToreHunanbHple U HEMOTEHUMAIbHBIE CHIIbL. llOTEeHIManbHAsT SHEprus.
[TorenunanbHas SHEprus YIIPyro nehopMUPOBaHHON Py KUHBL.
[loreHnmanbHass »HEPrUs TelNa B OJHOPOJHOM TI'PABUTALMOHHOM IIOJIE.
[loTeHnManbHas 3HEPTUsl Tejla B I'PABUTALMOHHOM IIOJIE OJHOPOJHOTO IIapa
(BHyTpH U BHe miapa). Bropas kocMuueckas CKOpOCThb. TpeThsi KOCMHUYECKas
CKOpOCTb.

CBsi3p palbOThl HEMOTCHIMAIBHBIX CHUJ C M3MEHEHHEM MEXaHMYECKOUN
SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHHUSI MEXAHUYECKOW SHEPTHUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

YpaBHenue bepHyIM 1711 MICATBbHOM KUIKOCTH KAaK CIIEICTBUE 3aKOHA
COXpPaHEHHS] MEXaHUYECKON IHEPTUMU.

TexHUYeCcKne yCTpOMCTBA M TEXHOJIOTMYECKHE TMPOLECCHI: JBUKEHUE
pakeT, BOJOMET, KONEP, MPYKUHHBIN MUCTOJET, TUPOCKOM, (PUTypHOE KaTaHUE
HA KOHBKAX.

Jlemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepenre MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tena Mpu COBEPILIEHUN PabOTHI.

B3anmHbIe npeBpallieHns] KUHETUYECKOW M MOTEHIMAIBHON SHEPIUM MpU
JNEUCTBUM HA TEJIO CUJIbI TSYKECTH U CUJIBI yIIPYTOCTH.

CoxpaHeHue dHEepruu Mpu 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.

N3mepenne KHHETUYECKOM YHEPTUU TEJIa 0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHHsI MOTEHLHMAIBHONM SHEPrUU MNPYKUHBI C pabOTOU
CHUJIbI TPEHUSI.

Onpenenenre paOOThl CUIIBI TPEHUS TIPU JBUKEHUU Teja M0 HAKJIOHHOM
IIJIOCKOCTH.

Paszpges 3. MousiekyisipHasi pU3NKa U TEPMOJAUHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUul.

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 uAeanpHOro rasa B MOJIEKYJSIPHO-KUHETUYECKOW TEOPHUU:
YaCTHULBI T'a3a JBHXKYTCS Xa0TUYECKH U HE B3aUMOJIEHCTBYIOT APYT C IPYTOM.

I'azoBbie 3akoHbl. YpaBHeHue MenjeneeBa—Knaneipona. AOGcomoTHas
Temriepatypa (mkana 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 IBUKEHHS YaCTUL] BEILIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peabHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus xKUIKOCTEN.

Mogenb onbita lITepHa.

[IpuTssxkeHne MOJIEKYII.

Mopenu KpUCTAIUINYECKUX PEIETOK.

HabGnronenue u vcciieioBaHue U30IPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

HccnenoBanne mnpouecca yCTaHOBIICHHSI TEIUIOBOTO PpPAaBHOBECHS IpHU
TEMI000MEHE MEXKITY TOPSUYEH U XOJIOAHOU BOJOM.

N3yueHue M30TEpMUYECKOTO Mpolecca (PEKOMEHIO0BAHO HMCHOJIb30BaHUE
uudpoBoii 1adbopaTopun).

N3yyeHnne n30xopHOTO mpoiecca.

N3yuenune nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunul.

Tepmonunamuueckast (TJ]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOAUHAMHMYECKON CHUCTEMBbl. BHEIIHWE W BHYTPEHHHE IapaMETpHI.
ITapameTpsl TEPMOIMHAMUYECKON CHCTEMbI KaK CPEJHHE 3HAYCHHS BEIMYMH,
ONMUCHIBAIOIINX €€ COCTOSIHHE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepMmoaumHamukd. CamMONpOW3BOJIBHAS —pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOr0 raza B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHUM:
ypaBHeHHe MeHneneeBa—KianeipoHa u BbIpaXKEHUE ISl BHYTPEHHEN SHEPIUU.
YcnoBusT NPUMEHUMOCTH OTOM MOJENW: HHU3Kasd KOHLEHTPALMS YacTHL,
BBICOKHE TEMIIEpATyphl. BeipaxkeHUE 111 BHYTPEHHEN YHEPTUHM OJHOATOMHOIO
UJEATBHOTO rasa.

KBa3ucrarnueckue u HeCTaTHYECKUE MPOLECCHI.

OneMmeHTapHass pabora B TepMoauHaMUKe. BeruncieHue paboOThl MO
rpaduKy npoiecca Ha pV-auarpaMmme.

Teronepenaua kKak  crmocod WM3MEHEHUSI BHYTPEHHEW  HHEpruu
TEPMOJIMHAMMYECKOW cHUCTeMbl 0e3 coBepiieHuss pabotel. KonBekus,
TEIJIONPOBOIHOCTb, U3TyUYCHHUE.

KomnuectBo Ttemnotel. TemnoéMkocTes Tena. YaenbHas W MOJSpHas
TETUIOEMKOCTH BELIECTBA. YpaBHeHHME Mariepa. YaenbHas TEIIoTa CropaHus
ToruBa. Pacuér kommuecTtBa TEMIOTHI mpu Teruionepenaude. llonstue 006
aanabaTHOM Ipoliecce.



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 3Hauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKHE  AaCMEKThl  HMCIOJIb30BAaHUSl  TEIUIOBBIX  JIBUTATENEH.
TeroBoe 3arpsi3HEHUE OKPYKAIOIIEN CPEIIBL.

TexHHUeCKHE YCTPOMUCTBA U TEXHOJOTMYECKUE MPOLECCHI: XOJOIUIBHUK,
KOHJUIIMOHED, NU3EJbHBIA M KapOIOpaTOPHBINA IBUraTENH, NapoBas TypOHHA,
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.

CniocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTUU.

HccnenoBanue annabaTHOTO mpolecca.

KommbroTepHble MO/IENN TEMJIOBBIX IBUTATENEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

N3mepenne yaenpbHON TEMIIOEMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BEILIECTBA.

HccnenoBanue annabaTHOTO mpolecca.

N3yueHue B3aMMOCBSI3M HEPTUU MEKMOJIEKYJISIPHOTO B3aMMOJEHUCTBUS U
TEeMIIepaTypbl KUIIEHUS KUAKOCTEM.

Tema 3. Aepecamnvie cocmoanus eeuwyecmea. Pazosvie nepexoowvl.

[TapooOpa3oBanue U KoHJeHcamus. Mcnapenue u kumeHue. YaenbHas
TeIJI0Ta mapooOpa3oBaHUsI.

Hacpiiennsle ¥ HeHachlllleHHble mapbl. KadecTBeHHass 3aBUCUMOCTD
IUIOTHOCTH M JABJIEHUS HACBIIIEHHOIO Tapa OT TeMIepaTypbl, HUX
HE3aBUCUMOCTh OT OOBEMA HACHIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEpaTyphbl
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.

TernuoBoe paciupeHue sXUAKoCTe U TBEPABIX TeN, 00bEMHOE U JIMHEHHOE
pacuipeHre. AHrapMOHM3M TEIUIOBBIX KOJIEOaHWM 4YacTUIl[ BELIECTBAa Kak
IPUYMHA TEIJIOBOTO PACHIMPEHHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprun B (pa30BbIX NMEPEX0AX.

VYpaBHeHue TermioBoro danaHca.



IosepxHocTHOE HaTsDKeHNE. KOO GHUIMEHT TOBEPXHOCTHOIO HATSIKCHHSL.
Kanumsipaele  aBnenus. JlaBneHune 10J MCKPUBIEHHOW ITOBEPXHOCTBIO
xujakoctu. opmyna Jlamraca.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: KHMJKHUE
KPHUCTAJUIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Jlemoncmpayuu.

TennoBoe pacmnpeHue.

CBoiicTBa HaCBIIEHHBIX NIAPOB.

Kunenue. Kurnienue npu noHM>XEHHOM TABJICHUM.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OnBITHI C MBUTBHBIMU TUIEHKAMU.

CmauunBaHue.

Kanwnsipasie sBIeHHUS.

Mopenn HEHBIOTOHOBCKOW JKHUJIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hccenenopanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO 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
ITOMEILCHHH.

N3mepenne ko3P puimeHTa NOBEpXHOCTHOTO HATSHKEHHUS.

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.

BzaumopeiictBue 3apanoB. Todeunsie 3apsabl. 3akoH KyloHa.

Dnektpuueckoe noje. Ero geiicTere Ha JIEKTPUUECKHUE 3aPSIbL.

Hamnpsixénnocts  anexktpuyeckoro modiss.  [IpoOuwiii  3apsia.  Jluauu
HaIpPsHKEHHOCTH JIEKTPUYECKOTO MoJst. OQHOPOIHOE ANEKTPUUYECKOE TOJIE.

[ToTeHIMaNIBHOCTh ANEKTPOCTATUYECKOTO MOJIsSL. Pa3HOCTH MOTEHIIMAIOB U
HanpspbkeHue. [loTeHnmnanbHas sHEprus 3apsaa B JJIEKTPOCTATUYECKOM ITOJIE.
[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 1Mo 00bEMy mrapa. Ilone paBHOMEPHO 3apsiKEHHOH
OeckoHEUHOM IIOCKOCTH. KapTnHbl JIMHHI HAaNpsDKEHHOCTH JTHX IONCH H
HKBUIIOTCHIIMAJIBHBIX IIOBEPXHOCTEH.

IIpOBOTHUKH B JIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECHUS 3apsI0B.

JIMDJIEKTpUKKM B DJIEKTPOCTAaTMYECKOM  moze.  JludnekTpudeckas
IIPOHULIAEMOCTD BEIIECTBA.



KongeHncatop.  DnekTpo€MKOCTh  KOHAEHcCATopa.  JJIEKTPOEMKOCTh
IJIOCKOT'O0 KOHAEHCATOPA.

[TapannensHoe  coeguHeHne  KoHAeHcatopoB.  [locmenoBarenbHOE
COEIMHEHHE KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

JIBr>KeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jlemoncmpayuu.

Y CTpOMCTBO M MIPUHLIAI IEUCTBUSA DIEKTPOMETPA.

DNEKTPUYECKOE TO0JIE 3aPSKEHHBIX IAPUKOB.

DNeKTpuYecKoe MoJie ABYX 3apsyKEHHbBIX IUIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOJHMKH B DIEKTPUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

YCTpOUCTBO M JIEUCTBHE KOHJCHCATOPA IOCTOSIHHOM M TIEPEMEHHOMN
EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOIIAIN
IJIACTUH, PACCTOSTHUS MEXIY HUMH U JTUAJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHeprus 3JEKTPUYECKOro MOJIs 3apsHKEHHOTO0 KOHIEHCAaTopa.

3apsiaKa U pas3psziKa KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

OueHka cui1 B3aUMOJICUCTBUS 3apSKEHHBIX TEll.

Habnrogenue mnpeBpallleHus SHEPrUM  3apsHKEHHOTO KOHJEHCaTopa B
SHEPTUI0 U3TYUYEHUsI CBETOANO/IA.

N3yueHue npoTekaHus TOKa B LEMH, COAEPKAILEl KOHIEHCATOP.

Pacnpenenenne  pasHocTH NOTEHNAJIOB (HanmpspKEeHUsT ) pu
MOCJIEIOBATEILHOM COESMHEHUU KOHAEHCATOPOB.

Hccnenosanue pazpsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlii 31eKmpuyecKuili mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcaoBuss  CylIECTBOBAHMSI  MOCTOSIHHOTO — 3JIEKTPUYECKOTO  TOKa.
Ncrounnku Toka. Hanpsxkenue U u OJ1C &.

3akon OMa [ y4acTKa LeTHu.

DNEeKTpUYECKOe  COMPOTHUBIICHUE. 3aBUCUMOCTh  CONPOTHUBJICHUS
OJIHOPOJHOTO MPOBOAHHMKA OT €ro JUIMHBI M IUIOMIAJIA MONEPEYHOTO CEUEHHS.
VY nenbHOE COMPOTUBIIEHNE BELIECTBA.

[TocnenoBarenbHOE, napajuiesIbHOE, CMElIaHHOE COEJIMHEHUE
IIPOBOJHUKOB. Pacuér pas3BeTBIEHHBIX JeKTpudyeckux uemneu. IIpasuna
Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akon [xoyns—Jlenua.

MOIHOCTh 3JEKTPUYECKOro ToKa. TernnoBasi MOIIHOCTh, BhIEIseMas Ha
pe3ucTope.

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

KonpencaTop B ienu NOCTOSTHHOTO TOKA.

TexHuyeckne yCTpoHCTBAa M TEXHOJOTHMYECKHE IMPOLECCH: aMIIEPMETP,
BOJITMETP, PEOCTAT, CUETUMK IEKTPUUECKON SHEPTUU.

Jemoncmpayuu.



N3mMepeHne Cuitbl TOKa U HaIIPSKEHUS.

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
ITIOCTOSIHHOM HAIIPSKCHUU.

[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 LICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

HccnenoBanne CMEMaHHOTO COETMHEHUS PEUCTOPOB.

N3mepenne yaenpHOro CONpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKAa OT HANPSDKEHUS Ul JIAMIIBI
HaKaJIUBaHMUS.

VYBenuueHue npeesia u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

HccnegoBanue 3aBucumoctd OJIC rajabBaHHYECKOrO JJIEMEHTa OT
BPEMEHU IIPU KOPOTKOM 3aAMBIKAHHH.

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

HccnenoBanne 3aBUCHMOCTH MOJIE3HOM MOIIHOCTHM HCTOYHUKA 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
MoJIyIpoBOAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoIHUKOBBIE TPUOOPHI.

DIJIEKTPUYECKHUIN TOK B JIEKTPOJIUTAX. DINEKTPOIUTHUECKAST JUCCOLIUALIHS.
DnexTponu3. 3akoHbl Dapanes A1l AIEKTPOIn3a.

DIJIEKTPUUECKU TOK B razax. CaMOCTOSATENIbHBI U HECAMOCTOSTEIbHBIN
paspsaa. PazmuuHble TUIIBI CAMOCTOATENBHOIO paspsana. Monnus. [Lnazma.

TexHUuecKre yCTpOMCTBA UM IMPAKTUYECKOE NMPUMEHEHUE: Ira30pa3psiIHbIC
JIaMIIbl, 3JIEKTPOHHO-ITy4YeBas TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3uCTOp, (HOTOAMOMA, CBETOAUOJ, TalbBaHWKA, paQUHUPOBAHHE ME[H,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHAsE MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTHUBIICHUSI METAIIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHbI JsekTposinza Papazes.

HckpoBoii pa3psax U MpOBOAUMOCTS BO3/1yXa.

CpaBHEHME POBOAUMOCTH METAJUIOB U ITOJIYIIPOBOJIHUKOB.

OIHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

Habutonenue snexrpoimsa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.



HccnenoBanne 3aBUCUMOCTH  CONPOTHBJIEHHS  TEPMOPE3HUCTOpPA  OT
TEMIIEPaTypBbI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJIA.

Du3uYecKUuil MPAKTUKYM.

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,
na0opaTopHbIe 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.

Mamemamuka: peumieHue CUCTEMbl ypaBHEHUU. JIuHeWHas QyHKUUA,
napabosia, rumnepOona, uX Tpapuku U CBOMCTBA. TpuUrOHOMETpPUYECKUE
GyHKUINU: CHHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKLUUU HA OCH KOOPAUHAT,
CJIO’KEHHUE BEKTOPOB.

buonocusa: mexanudeckoe IBWKEHUE 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.

Xumusa: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IOJYyYEHHUE HAHOMATEpPHAJIOB, TEIJIOBBIE
CBOMCTBA TBEPABIX TEJ, IKUAKOCTEM M Ta30B, KUIKUE KPUCTAIUIbI,
DNEKTPUYECKUE CBOMCTBA METAJUIOB, JJEKTPOJIUTHUYECKAS JIUCCOLHALIMS,
raJlbBaHUKa, HJIEKTPOHHAE MUKPOCKOIIHSL.

TI'eocpagpua: BnaxxnocTs BO3ayXa, BETPbI, 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 DJIEKTPONPUOOPOB, ra3opa3psaHbIe JaMIlbl, MOJYIPOBOJHUKOBBIE
npuOOpHI, raJibBaHUKA.

11 KJTACC

Pa3znen 4. JiaekTpoauHaAMHKA.
Tema 4. Maznummnoe none.



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,
AIEKTPOABUTATENb SIKOOU, YCKOPUTEH 3JIEMEHTaPHBIX YaCTHII.
Jlemoncmpayuu.

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

KaptuHa nuMHMA MAarHUTHOM HWHAYKUUM TOJS JJIMHHOTO MPSIMOIO
MPOBOJIHUKA Y 3aMKHYTOTO KOJIBIIEBOT'O MTPOBOIHUKA, KATYIIKU C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeH11a Ha MOHBI DJIEKTPOJIUTA.

HaOnronenue ABMKEHUsI MMyyKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[Tpuaumn JIEUCTBUS BJIEKTPOU3ZMEPHUTEIIBLHOTO npubopa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

HccnegoBanre MarHuTHOTO MOJI HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

Hccnenoanue AeMCTBUSI OCTOSIHHOTO MarHWTa HA PAMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3yyenne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

OnpeneneHue MarHMUTHOM WHIYKIMA Ha OCHOBE W3MEPEHUS CUJIbI
Awmrepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBneHHE DIEKTPOMAarHWTHOM MHAYKOHH. [IOTOK BEKTOpa MarHWTHOU
uHaykuun. 3/IC mHayknuu. 3aKoH 3JIEKTpOMAarHMTHOW WHAyKnuu Dapanes.
Buxpesoe snexrpuueckoe noiue. Toku Pyxko.

OJIC uHAYKUMHU B MPOBOJHUKE, ABWKYIIEMCS B OJHOPOJHOM MarHUTHOM
noJie.

IIpasuio Jlenua.

NupyktuBHOCTh. Karyiika MHAYKTUBHOCTH B IENH MOCTOSHHOTO TOKAa.
SAsnenue camonnaykuu. I1C caMOUHAYKIIHH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHUYeCcKre yCTPOMCTBA U TEXHOJIOTHUUYECKHUE MPOLECChl: MHAYKIIMOHHAS
Me€4Yb, COJICHOWJI, 3alMTA OT BJECKTPU3ALUMU TEJ MPU JIBUKECHUU B MArHUTHOM
noJie 3eMJIu.

Jemoncmpayuu.

HaGnroneHue siBIeHuUs 31€KTPOMarHUTHOW MHTYKIIMH.

Uccnenosanne 3aBucumoctd DJ{C HMHAYKIIMM OT CKOPOCTH H3MEHEHUS
MAarHuTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenne MmarauTa B aTlFOMUHUEBOM (MEIHOM) TpyOe.



SIBneHue caMOMHIYKIIMH.

UccnenoBanne 3aBucumoctd  JIC  caMOMHAYKIMM 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.

Konebartenbnas cuctema. CBOOOAHBIE KOJIEOAHMUS.

I'apmonnyeckue  koneOanus. KuHemarnueckoe W AUHAMUYECKOE
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
MasiTHUKA.

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

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: METPOHOM,
4achl, Kauesu, My3bIKaJlbHbIe HHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anuch K0J1e0aTeNbHOTO IBKEHHUSL.

Habnrogenne He3aBUCUMOCTH MEPUOIa MAJIBIX KOJEOAHUM rpy3a Ha HUTH
OT aMIUTUTYIbI.

UccnepoBanue 3aryxaromux KosieOaHWW M 3aBHCHUMOCTH Mepuoja
CBOOOJHBIX KOJIEOAHHI OT COMPOTUBIICHUS.

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

3aKOH COXpAaHEHUs PHEPTUH MPU KOJeOaHUIX rpy3a Ha MPY>KUHE.

WccnepoBanue BRIHYXACHHBIX KOJIEOaHUIA.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomut, npaKmuKym.

N3mepenue nepuosia cBOOOJTHBIX KOJIEOAHUN HUTSHOTO U TPYKHUHHOTO
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.

HccnenoBanue BRIHYXACHHBIX KOJIEOAHUIA.

Tema 2. dnekmpomazcnumnuole Konedanus.

KoneOarenbubiii KOHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KOJ€OaHUs B
UeaIbHOM KoJjiebarenbHoM KoHType. dopmyna Tomcona. CBsi3b aMIUIMTYAbI
3apsija KOHJEHCaTopa ¢ aMIUIMTY/I0M CHJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXPAaHEHHUs SHEPTUH B UJICATbHOM KOJIE0ATEIbHOM KOHTYPE.



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

IlepemenHpii TOK. MONIHOCTH NEPEMEHHOTO TOKAa. AMIUIMTYAHOE U
JCHCTBYIONIEE 3HAUCHHE CHJIBl TOKAa M HAIpPsDKEHUSA TPH PasIudHON ¢dopme
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 IPH MPOM3BOACTBE 3JeKTpodHepruu. Kynbrypa
MCIIOJIb30BAHUS JIEKTPOIHEPTUH B MIOBCETHEBHOM KU3HHU.

TexHnuecKkre yCTpPONUCTBA U TEXHOJOTHUYECKHE MPOLIECCHI: SJEKTPUUECKUN
3BOHOK, T€HEPaTOp NEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu.

CB0OOOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

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

OcummorpaMMbl SJIEKTPOMArHUTHBIX KOJICOaHUH.

['eneparop He3aTyXarOMKX AIEKTPOMArHUTHBIX KOJIEOAHHI.

Mopeinb 31eKTPOMAarHuTHOTO TeHepaTopa.

BbIHYX/I€HHbIE CUHYCOUIaIbHBIE KOJIEOaHUSI.

Pesuctop, KaTyiika HHAYKTUBHOCTH U KOHAEHCATOP B LEMU NEPEMEHHOTO
TOKaA.

Pe3onanc mnpu mnoclienoBaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTYILIKH
MHJIYKTUBHOCTH U KOHAEHCATOpa.

VYcTpoiicTBO U pUHLMM A€UCTBUS TpaHCchopMaTopa.

Mopenb TMHUY 3JIEKTponepe1ayn.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3yuenue tpanchopmaropa.

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

HabGnronenue 351eKTpoOMarHiTHOrO pe30HaHca.

HccnepoBanue paboThl HCTOYHUKOB CBETA B IIEMHU EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMazZHUMHbLE 60JIHbI.

MexaHudeckue BOJHBI, YCIOBHSI MX pacnpoctpaHeHus. Ilonepeunbie u
OPOJOJIbHBIE BOJHBL. llepro, CKOpOCTh pacnpoCTpaHEHUsT W JUIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTpa)KE€HHUE, MpejoMiieHrne, UHTepdepeHus u
nudpaxius.

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

[IIyMoBO€ 3arps3HEHUE OKPYKAIOLIEH CPeibl.

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

CBoiicTBa  3JNEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, MPEIOMIICHHE,
noJispu3aius, uHTepdepeHuns u qudpakims.

[IIkayna 31MeKTPOMAarHUTHBIX BOJH. [IpuMeHeHne 2JIeKTPOMAarHuTHBIX BOJIH
B TEXHUKE U OBITY.

IIpyuHIMIIBI pagUOCBA3H U TeNeBUAeHUA. Pagnookanys.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIECH CPEbl.



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

Jlemoncmpayuu.

OO6pazoBaHue U pacCIpPOCTPAHCHUE MOTIEPEUHBIX U MPOIOJIBHBIX 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 IPUMEHEHHUE.

HaGnronenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH U
4acTOTOM KOJeOaHUI.

HccnenoBanne  CBOWCTB ~ DJIGKTPOMArHUTHBIX ~ BOJIH:  OTpaXkKEHUE,
MpeioMJIEHUE, NOoaspu3auus, Tudpakuus, UHTephepeHIus.

OGHapy>xeHue nHPpaKpacHOro U yiabTpadruoIECTOBOTO U3ITYUYEHHUM.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

N3yuyeHnue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yueHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3AMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonMHEiHOE pPacIpOCTpaHEHUE CBETa B OJHOPOMHOU cpenpe. Jlyu
cBeTa. To4YeyHbIN UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpa)keHUs cBeTa. [locTpoeHne n3o0pakeHui
B TI0cKOM 3epkasie. Chepudeckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI MpeNOMJICHUS 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 ¥ pacceuBaronue JuH3bL. ToHKass auH3a. DOKycHOE
pPacCTOSIHUE W ONTHYECKash CHUJia TOHKOM JIMH3bl. 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUsI TOHKOM cpeprudecKor JUH3BI OT €€ TeOMETPUU U OTHOCUTEIIBHOTO
NoKa3aresis MPeIoMIICHUSI.

dopMysa TOHKOU JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JIMH30M.

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

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

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKHU.

BonnoBass ontuka. Mutepdepenuns cera. KorepeHTHble HCTOYHHKH.
VYcaoBus HaOMOAEHUS MAaKCUMYMOB M MHMHHUMYMOB B HMHTEp(PEpEHIIMOHHON
KApPTUHE OT [JIBYX KOTEpPEHTHBIX MCTOYHUKOB. I[IpuMepbl KIacCHYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakusa ceera. JudpakunonHas pemérka. YcioBuUe HaOIIOACHUS
[JIABHBIX MAaKCHUMYMOB TIpH TMAaJ€HHUM MOHOXPOMAaTHYECKOIO CBETAa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus 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.

HccnenoBanue CBOMCTB U300paKEHUI B JTMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Haobnronenune natepdepeHunn cBera.

HaOmronenne iBeTOB TOHKUX IUIEHOK.

Habnronenue nudpakium cBera.

N3yuenue auppakinOHHON pEMIETKH.

Habnronenue nuppakqmoHHOTO CIeKTpa.

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
MIpUMEPE KUJKHUX JTUH3).

N3mepenrie PoKyCHOrO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[TonyuyeHnue n300paxkeHusi B CUCTEME U3 IIOCKOTO 3epKalia U JIUH3BI.

[TonyueHnue n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue T€IECKONUYECKUX CUCTEM.

Habnronenue nudpakuuu, nHTEpPEpeHnn U MOJSIpU3aluu CBETA.

N3yuenue monsipuszaliid  CBETa, OTPAXEHHOTO OT TMOBEPXHOCTH
JUAJIEKTPUKA.

N3yueHnue uHTepPEpeHIINM JIa3epHOTO U3ITyYEHHSI Ha IBYX ILETSAX.

Habnronenue aucnepcum.

Habmronenue u ucciegoBanue IuPppakiiuOHHOTO CIEKTPA.

N3mepenune IiMHbI CBETOBOM BOJIHBI.

[lonyyenue  cmekTpa  M3JAy4Yy€HUs  CBETOAMOJA  MHPU  TOMOIUIH
TU(DPaKIIMOHHON PEIIETKHU.

Pa3nen 6. OCHOBBI CIeUAJIBHON TEOPHUH OTHOCUTEILHOCTH.

['paHnubl TPUMEHUMOCTH  KJIIACCHYECKOM  MexaHuku. llocTynatel
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 MoKosl.

TexHuueckne ycTpocTBa M TEXHOJOTUYECKUE IMPOIECCHI: CITyTHUKOBBIE
NPUEMHUKU, YCKOPUTENHU 3aPSKEHHBIX YACTHII.

Y4yeHnueckuit HSKCIIepUMEHT, JIabOpaTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHne HMIYyJIbCa M HHEPrUM PEISATUBUCTCKUX dYacTull (1O
doTorpadgusM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBasi 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 pa3zMepbl 00JacTy JOKaTW3alMy JBHXKYIEWcs dacTulbl. KopryckymspHO-
BOJIHOBOU ayaniu3M. Judpakius 3J1eKTpOHOB Ha KpUCTAILIaX.

Cneunduka U3MEPEHUN B MHUKpPOMHUPE. CooTHomEeHU
Heonpenenénnocreil I'eiizendepra.

TexHu4ecKkne yCTpOMCTBA M TEXHOJIOTUYECKHE MPOLIECCHI: CIEKTPOMETD,
(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 Oarapest.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

UccnepoBanue gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccliienoBanus Gotodddexra.

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

Tema 2. Duzuka amoma.

OnbITHl IO MCCIIEOBAHUIO CTPOECHMS aToMa. [InaHeTapHast Mojenb aToMa
Pezepdopna.

[Toctynatel bopa. M3nyuenue u morjiomeHue (POTOHOB NpPH NEPEXOAE
aToma C OJHOTO YPOBHS SHEPTUU Ha JAPYTOH.

Buapl ciektpoB. CrieKTp ypOBHEN SJHEPTUH ATOMA BOJIOPOJA.

CnoHTaHHOE M BBIHYKJICHHOE U3JIyueHue cBeTa. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJIOTUUECKUE ITPOLECCHI: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopra.

Habmronenue nuHeHYaThIX CIIEKTPOB.

YCTpONCTBO U IEUCTBUE CYETUMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenre JUIMHBI BOJIHBI Ja3€PHOTO U3TYUYEHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padomul, npaKmuKym.

Habmnronenue nuHeRyaToro crekTpa.

HccnenoBanne cnekrpa pa3peKEHHOro aTOMAapHOro0 BOJIOpPOAAa U
u3MepeHue nocTossHuon Pundepra.

Tema 3. Qu3uka amomnozo a0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnas moaens siapa I'eizendepra—Banenko. 3apsy sapa. MaccoBoe
qucio sapa. N30Tomnsl.



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.

SAnepuble peakuuu. JleneHne wu cuHTE3 Anep. SIEpHBIE PEAKTOPBL.
[IpoOneMbl ympaBiasieMOro TEPMOSIEPHOTO CHHTE3a. DKOJIOTMYECKUE ACHEKThI
Pa3BUTHSA SIIEPHON SHEPIETUKH.

Mertoapl perucTpaliy U UCCIIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIBHBIE B3aUMOACUCTBUA. bapHOHBI, ME30HBI W JICOTOHHI.
[Ipencrasnenune o CrangaptHor Moaenu. KBapk-ritooHHas MOAENb aJpOHOB.

®wusuka 3a npenenamu CrangaptHord Mojenu. TémMHas MaTepus U TEMHaA
DHEPIusl.

EnuHCcTBO pmznueckoi KapTUHBI MUpA.

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

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

HccnenoBanue TpeKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

HccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAaHUEM J03UMETPA.

N3yuenue nornouieHns 0eTa-4acThll aTFOMUHHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOU3UKH.

Ortanel pa3BUTHS acTpOHOMHHM. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HaUYE€HHE AacCTPOHOMHH. IIpUMEHMMOCTH 3aKOHOB (U3HKU [JIs1 OOBSICHEHUS
MPUPOIBI KOCMHUYECKUX 0OBEKTOB.

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

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

ConHeuHas cucrema.

Counnne. ConHeunasi akTUBHOCTb. McTouHuk sHeprun CosHIA U 3BE3 .

3BE3BI, WX OCHOBHBIE XapaKTEpUCTHKU. JlmarpamMma «CIIEKTpanabHBIN
KJIACC — CBETUMOCTH». 3BE3/bl TJIABHOW MOCIJIENOBATEIBHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTbB» ISl 3BE3] TJIABHOM NOCJIENOBATENBHOCTH. BHYTpeHHEe
cTpoeHue 3BE311. COBpEMEHHBIE MTPEACTABICHUS O MPOUCXO0KICHUH U BOJIFOLIAN
CoumHna 1 3BE€3]1. DTallbl )KU3HU 3BE3I.

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

Bcenennas. Pacmiupenue Bceenennoil. 3akon Xa00na. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukroBoe usinyudeHue.

MacmraOnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoosieMbl aCTPOHOMUH.

Yuenuueckue navniooenus.

Habmronenus 3BE3THOTO Heba HEBOOPYKEHHBIM rJ1a30M C
UCIIOJIb30BaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN JJISI ONMPENEICHUS MOJIOKEHHUS
HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOro
NOJIyLIApUs U APKUE 3BE3/IBI.

HaOntonenuss B Teneckonm JIyHbI, IMJIaHeT, 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,
ONMCAaHHBIX B TEMATHUYECKUX paslenax «YUYEHUYECKHH SKCIIEPHUMEHT,
nabopaTopHbIE pabOTHI, TPAKTUKYM ).

O06o0maromniee MOBTOPEHUeE.

O6obmenne ¥ cucTeMaTu3allds  COJEp)KaHus  pPa3leNioB  Kypca
«MexaHuka», «MounekysipHas dusnka 51 TEPMOJIUHAMUKA),
«nexkTpoauHamukay, «Konedanus u BoIHb, «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.

MexnpeamMeTHble CBA3M.

N3yuenune 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 MeNOo006
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4yHbId (QakT, runoresa, Qu3nuecKas
BEJIMYMHA, 3aKOH, TeOopus, HaOJIIOIEHUEe, HKCIEPUMEHT, MOJEIMPOBAHUE,
MOJEJIb, M3MEpPEHHUE, MOTPEIIHOCTH HW3MEPEHUN, H3MEpPUTENbHbIE MNPUOOPHI,
uudponas nadbopatopus.

Mamemamuka: pelICHHE CUCTEMBl YpPaBHEHUW. TpUTrOHOMETpUYECKUE
GyHKINA: CUHYC, KOCHHYC, TaHIeHC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPHUUECKOE TOXKAECTBO. BEKTOPBI M MX MPOEKIMHU HA OCH KOOPJIUHAT,
ciloXeHue BekTOpoB. [lpou3BogHbie 3ieMeHTapHBIX (yHKMA. [IpusHaku
no00usl TPEYroJbHUKOB, ONpeAeNieHUEe IUIOMAM MIOCKUX (QUryp m odbéma
TEI.

buonocua: >nexrpuyeckue SIBICHUS B JKUBOW MPUPOJIE, KOJeOaTelbHbIE
IOBWKEHUS B JKUBOW MPHUPOAE, SKOJOTMUYECKHE PHUCKUA MNPU TPOU3BOICTBE
ANEKTPOIHEPTHH, JJIEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAOLIEH Cpelbl,
yJIbTPAa3ByKOBasi AUArHOCTUKA B MEIWIIMHE, ONTHYECKUE SIBJIICHHUS B JKUBOU
IpUPOJIE.

Xumusa: CTPOGHHE AaTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTANIMYECKOM  PEHIETKH,
CIIEKTpaJIbHBIA aHAIINU3.

TI'eocpacpua: marnuTHpIE TIONMIIOCA 3€MIIM, 3aJ€KM MArHUTHBIX pYI,
dboTochEMKA 3€eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonocusa: NPUMEHEHHE IIOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMATHUTOB,
AJIEKTPOABUraTeNb SIkoOu, reHepaTop NepeMEHHOI0 TOKa, MHAYKIIMOHHAs NeYb,
JUHUM  DJIEKTpoIlepenad, dJEKTPOABMUIATENb, 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 ccbopMHpOBaHHoﬁ BHYTPEHHEW MO3UIMENA JIMYHOCTH,
CHCTCMO!l LICHHOCTHBIX OPHCHTAlH, MO3UTHBHBIX BHYTPCHHHUX y6e>1<z[eH1/H/1
COOTBETCTBYIOIIIMX TPAJULUMOHHBIM LEHHOCTSAM POCCHUKCKOrO OOIIECTBa,
pacUIMpEHHUE JKU3HEHHOTO OMNbITa W OIbITa JAEITEIbBHOCTH B IPOLECCE
peanu3alyyd OCHOBHBIX HAINPaBIECHUN BOCHUTATENIBHOM NEATEIbHOCTH, B TOM
YHCJIE B YACTH!
rPaKAAHCKOT0 BOCIIUTAHMSA:

e CcOPMUPOBAHHOCTh TPAKIAHCKOW TNO3MLUMU OOydYaromlerocs Kak

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

e TMPUHATHE TPAJAUIMOHHBIX OOIIEYETIOBEYECKUX TyMAHUCTUUYECKUX H
JEMOKPaTUYECKUX LICHHOCTEN;

e TOTOBHOCTb BECTM COBMECTHYIO JESTENbHOCT B  HMHTEpecax
IPAXKJAHCKOTO  OOIIecTBa, YyYacTBOBaTh B  CaMOYIPABICHUU B
00pa3oBaTeNbHON OpraHU3aluy;

e YMEHHE B3aMMOJIEHCTBOBATh C COLUMAIBHBIMH HWHCTUTyTaMH B
COOTBETCTBHUH C UX (DYHKIMSIMU U HA3HAYECHUEM;

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
pEelIeHUsl, OpPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B JI€ATEIbHOCTH YYEHOTO;

e OCO3HaHHUE JUYHOIO BKJIa/a B MOCTPOCHUE 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 OOpa30BaHHI0O M CaMOOOpa30BaHUIO B
005acTu GU3UKU HA TPOTSXKEHUU BCEU KU3ZHHU.

IKOJIOTHYECKOTr0 BOCIIUTAHUS:

e cOPMUPOBAHHOCTH DKOJIOTHYECKOHN KYJIbTYPBIL, OCO3HaHHE
IJ1I00aJIbHOTO XapaKTepa 3KOJOTUYECKHUX MPOOJIeM;

e TUIAHUPOBAHUE U OCYIIECTBJIECHUE JIEUCTBUI B OKPYXAIOIICH CpeAe Ha
OCHOBE 3HAaHUS LEJIe YCTOMYMBOIO PAa3BUTHS 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 YHuBEpPCaJIbHbIC yqeﬁnble AeHCTBHSA
ba3oBble Jijornuyeckue AeMCTBHA:

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;

BHOCHUTh KOPPEKTHUBBI B JCSITENBbHOCTh, OLIEHUBATH COOTBETCTBHE
PE3yJIbTATOB IIEJISIM, OLIEHUBATh PUCKH MOCIEICTBUN 1eATEeIbHOCTH;
KOOPJAMHHUPOBATh W BBIIOJHATH pPabOTy B YCIOBHSX peajbHOTO,
BHUPTYaJbHOTO U KOMOMHMPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KpPEATUBHOE MBINUICHHE TPH PEIICHUH >KU3HEHHBIX
npo0Jsem.

ba3oBble ucciienoBarTe/bLCKHeE 1eiiCTBUS.

BJIaJICTh HAYYHOW TEPMUHOJOTHEH, KIIOUEBBIMU TIOHSATUSIMHU U
MeToJaMU (PU3HYECKON HAYKH;

BIIQJIETh HABBIKAMHM  Yy4E€OHO-HMCCIIEIOBATENbCKONM U MPOEKTHOM
NEATEeIbHOCTU B 007acTH (U3UKH, CIIOCOOHOCTHIO MU TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY TIOMCKY METOJIOB pelIeHUs 3aaad (PU3n4ecKoro
coJiepKaHusl, IPUMEHEHHIO PA3IMYHbIX METOJ0OB O3HAHUS;

BJQJITh BUJAAMH JIEATEIbHOCTH MO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIpETalny, MpPeoOpa3oBaHUI0 W MNPUMEHEHUIO B Pa3IMYHBIX
y4EOHBIX CUTYAIUsX, B TOM YHCJIE TIPU CO3/IaHUM YYEOHBIX MPOEKTOB B
005acTi QU3HKHY;

BBISIBJISITh IPUYMHHO-CJICICTBEHHBIE CBSI3U U aKTyaJlM3UPOBaTh 3aj1auy,
BBIJIBUTAaTh THUMOTE3y €€ pEIIeHUs, HaXOJUTh AapryMEHThl IS
JI0Ka3aTelbCTBA CBOMX YTBEpPXKIACHWH, 3aJaBaThb MapamMeTpbl U
KPUTEPUU PElICHUS;

aHAJIM3UPOBAaTh MOJYUYEHHbIE B XOJAE pEUICHUS 3aJauyd pe3yJIbTaThl,
KPUTHUYECKH  OIIEHWBATh MX  JOCTOBEPHOCTh, MPOTHO3HPOBATH
M3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpMyJIHpOBaTh COOCTBEHHBIEC 3a/laud B 00Opa30BaTEIbHOU
NEeSTEIbHOCTH, B TOM YHCIIE IPU U3yUYeHUU (DU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OIIEHUBATh MPUOOPETEHHBIN OMBIT;
yMETh TEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYI0 00JIacThb
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JI1acTel;



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 HCTOYHUKOB pa3HbBIX THUIIOB, CAMOCTOSITEIBHO
OCYLIECTBJIATh IOWCK, aHAIW3, CUCTEMATH3alMI0 M HHTEPIPETALUIO
uH(GOpPMaIIUU PA3IUYHBIX BUIOB U (GOPM MPECTABICHUS;

OLICHMBAThH JOCTOBEPHOCTHh HH(OpPMAILINH;

HCIIONIb30BaTh CpPEACTBA WH(GOPMAIMOHHBIX U KOMMYHHKAI[MOHHBIX
TEXHOJIOTMd B PpELIEHWHM 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:

OCYILIECTBJIATh OOIIEHUE Ha YpOKax (U3UKM U BO BHEYPOUYHOUH
NEATENbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(JIMKTHBIX CHUTyallud U CMsr4aTh
KOH(JIUKTBI;

pa3BEPHYTO MW JIOTUYHO M3JIaraTb CBOI0 TOYKY 3pEHHUSI C
HCTIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

MOHMMAaTh W  WCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHJIHOW U
WHIUBUTyaJIbHON PabOTHI;

BBIOMpATh TEMAaTHUKy W METOJbl COBMECTHBIX JEUCTBUM € y4ETOM
OOIIUX MHTEPECOB U BO3MOXKHOCTEH KaXKI0T0 UJieHa KOJIJIEKTUBA;
MPUHUMATh 1I€JIM COBMECTHOM JEATEeNbHOCTU, OpPraHW30BBIBATH U
KOOPJIUHUPOBATh JICUCTBUSL MO €€ JOCTHUKEHHIO: COCTAaBIIATH IJIaH
NEUCTBUM, paCHpelesaTh POAd € YYETOM MHEHHM YYaCTHHUKOB,
00Cy>KIaTh Pe3yJbTaThl COBMECTHOU pabOThI;

OLICHMBATh KaY€CTBO CBOETO BKJIaJa M KaXKJIOTO YYaCTHHKA KOMaHIbI B
0OIIMiA pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTh HOBBIC IMPOEKTHI, OLICHUBATH WUJICH C TO3UIIMU HOBU3HHBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETUUECKOE MOBEJACHUE B Pa3IMYHBIX
CUTyallusiX, TPOSIBISATH TBOPYECTBO M  BOOOpakeHHe, OBITh
WHUIIMATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBJISITh MO3HABATEIbHYIO [IEATCIbHOCTh B
obnact (GU3UKKM M aCTPOHOMHH, BBIABISITH MPOOJIEMBI, CTaBUTH U
dbopmyIMpoBaTh COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITENIbHO  COCTaBJISATh  IUIAH  PEIIeHHs]  PacuYE€THBIX U
KaueCTBEHHBIX 3aJlay, IJIaH BBIMIOJHEHUS] MPaKTUYECKOM paboThl ¢
y4€TOM HMEIOLIUXCS PECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTEHUM;

J1aBaTh OIIEHKY 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
NEATENBbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISM;

BJIaJICTh HABBIKAMHU [103HABATEJILHOW peQeKCUH KaK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUI 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
JIeSTEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO JAPYrUX HA OLIUOKH.

B mporiecce 1ocTHKEHUS TMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MTPOTPAMMBI TI0
dbu3uKe IS YPOBHS CpPEIHEro oO0miero oOpa3oBaHUs 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,  BKIIOYAIOMIETO  CAaMOKOHTPOJb,  YMEHHUE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEJIEHUE, CIIOCOOHOCTH
aanTUPOBATBHCS K HOMOIMOHAIBHBIM H3MEHEHUSIM U  TPOSBIATH
TMOKOCTb, ObITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBAllUH, BKJIIOYAIOLIEW CTPEMIIEHUE K JIOCTUKEHUIO
Hedu U ycHexy, ONTUMH3M, MHUIMATUBHOCTh, YMEHHME JEHCTBOBATb,
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.

I[TPEMETHBIE PE3YJIBTATDI

K koumy obyuenus B 10 Knacce npeaMeTHbIE Pe3yNbTaThl Ha YIIIyOIEHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:



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 MUPAa;

pa3iuyaTh YCJIOBUS TNPUMEHUMOCTH MOJeled (QHU3NYECKUX Ten U
MPOLIECCOB (SIBJICHUI): MHEpLUaiIbHas CHCTeMa OTCuéra, abCOIIOTHO
TBEPIOE TENO, MaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBUXXEHUE,
CBOOO/JHOE TajieHue, abCONMOTHO ympyras aedopmaius, abCOIOTHO
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
CKOPOCTM M  HepeMenieHus, 3akoHbl  HploOTOHa,  mpuHOHN
OTHOCUTENBHOCTH ['anuiesi, 3aKOH BCEMUPHOIO TITOTEHMS, 3aKOHBI
COXpaHEHUSI UMITYJIbCA U MEXaHUYECKON SHEPTUH, CBSA3b pabOThl CUIIbI
C U3MEHEHUEM MEXAHUYECKON SHEPTUH, YCIOBUS PABHOBECHUS TBEPIOIO
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
BCEMUPHOTO TATOTEHUS;

aHAIU3UPOBaTh U OOBACHATH TEIJIOBBIE TIPOLIECCHI W SIBJICHUA,
UCIIONB3ysl OCHOBHbIE ToNOKeHHsT MKT u 3aKOHBI MOJEKYISAPHOU
bU3UKM U TEepMOAMHAMHUKHU (CBSI3b JIaBJICHUS HJACAIBHOTO Tras3a co
CpEIHEW  KHUHETHUYECKOM DHEPrueu  TEIUIOBOrO  JABWKEHUA U
KOHILICHTPALIMEN €ro MOJIEKYJ, CBSI3b TEMIEpaTypbl BEIIECTBA CO
CpEIHEN KUHETUYECKOW SHEPIUMEU TEIUJIOBOTO ABMKEHHUS €r0 YacCTHIl,
CBSI3b JABJICHUSI HUJICAIBHOTO ra3a 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
COXpPaHEHMS AJEKTPUUECKOTO 3apsiaa, 3aKkoH KyioHa, MOTEeHIHATbHOCTh
ANEKTPOCTATUYECKOTO MOJs, MPUHIUMI CYIEPIIO3UIUU DIIEKTPUUECKUX
NOJIEH, TIPU 3TOM YyKa3bIBas YCJIOBHS NMPUMEHUMOCTH 3akoHa KyiioHa, a
TaKK€ MPAKTUYECKU Ba)KHbIE COOTHOLICHHMS: 3aKOHBI OMa Il yyacTka
UEeNY Y JJI1 3aMKHYTOM JJIEKTPUUYECKOM 1Lenu, 3akoH [[xoymsa—JleHna,
npasuia Kupxroda, 3akonsr @apajes A1 31€KTpoJIn3a);



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  AJIEKTPUYECKOTO  TOJIS,  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, KUIMEHWE W KOHJEHCAlus, TUIABJICHUE M KpHUCTAJIM3alus,
HaIpPaBJIEHHOCTb TeIUIoNepeaauH, ANEKTpU3aLMs TeN,
AKBUIOTEHIIMAIBHOCTh TOBEPXHOCTH 3aPSKEHHOT0 MPOBOAHUKA;
MIPOBOJIUTH MCCIIEJOBAHUE 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
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSAMbBIX U KOCBEHHBIX U3MEPEHU;
OPOBOJUTH  ONBITHI [0 MPOBEPKE  MPEIIOKEHHOM  TMIOTE3bI:
IUTAHUPOBATH HKCIIEPUMEHT, coOupaTh AKCIIEPUMEHTAIILHYIO
YCTaHOBKY, AaHAJIM3UPOBATH MOTYUYEHHBIE PE3YIbTAThl U JAEJIaTh BHIBOJ 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
(u3HUecKoi MOJIETbIO: HA OCHOBAHHUH aHAJIKM3a YCIOBHS 000CHOBBIBAThH
BbIOOp (U3MYECKON MoOJienu, OTBedYawlle TpeOoBaHUSM 3aJaud,
OpPUMEHATh  (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl
(Gu3MUEeCKUX TEOpUl MPU HUCHOJIb30BAHUM MATEMATUYECKUX METOJI0B
peleHns 3aaad, MPOBOAUTH PACYEThl HAa OCHOBAHMM HWMEKOIIMXCS
JNAHHBIX, aHaJM3UPOBaTh pE3yJIbTaTbl M KOPPEKTUPOBATh METOJIbI
pEelIEHNs C YYETOM MOJIYUYEHHBIX PE3YyJIbTaTOB;



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  OBITOBOM U
MIPOU3BOJACTBEHHON  JEATEIbHOCTH  YEJIOBEKAa,  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  UMH(pOpManuu,  MOJYYEHHOM M3  Pa3IMYHBIX
HMCTOYHHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOIYYAEMYIO0 HMH(OPMAIUIO
Y OLIEHUBATh €€ JIOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCS 3HAHUU,
TaK U Ha OCHOBE aHaJIM3a 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 YYACTHUKOB T'PYIIBI B PEIICHUE paccMaTpUBAEMON
npo0JIeMBbl;

IPOSBIISITH MOTUBAIMIO K OyAyleld mpoecCHOHATIbHON AesTENbHOCTH
M0 CHEIUATIBHOCTAM (PU3UKO-TEXHUYECKOTO TIPOQuIs.

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, OOBSICHUTEILHON U MPOTHOCTUYECKON (PyHKUIUN
(¢u3znyeckol TEOpUM — DIEKTPOAMHAMMKH, CHELHUAIBHON TEOopuu

OTHOCUTEJILHOCTH, KBAHTOBOM (DU3UKHU, POJIb (PU3UYECKOW TEOpUH B
(GbopMHpPOBAaHUU TPEACTABICHUA O (PU3NYECKOW KapTHHE MHUpa, MECTO
¢u3nueckoil KapTUHBI MHpa B OOIIEM psoy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUIA O IPUPOJIE;



pa3iauyaTh YCJIOBUS NPUMEHUMOCTH MOJeleld (PHU3NYECKUX Ten U
MIPOLIECCOB (SIBJIEHUI): OJHOPOAHOE DIIEKTPHUECKOE W OJHOPOIHOE
MarHUTHOE TIOJIsI, TapMOHMYECKHE KOJICOaHMs, MaTeMaTH4eCKUn
MasATHHUK, UJCANbHBIA MPYXUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI,
U7ealbHbIM KoJIeOaTeNbHBIM KOHTYpP, TOHKas JIMH3a, MOJENEH 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 TIOJIOKEHUS M 3aKOHBI JJIEKTPOAWMHAMUKHA U
CHEUUaIbHOM  TEOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
AJIEKTPUYECKOTO 3apsana, cwia Awmmnepa, cwia JIopeHia, 3aKkoH
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 SAEPHBIX PEAKIUAX, 3aKOH
PaaMOaKTUBHOIO pacrajia);

ONMKCHIBATh (PU3UUECKUE MPOLECCHl U SIBJICHUS, UCMOJb3Ysl BEIUYHMHBIL:
HaIpsHKEHHOCTh ANEKTPUUECKOTO oJIA, 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:
ANEKTPOMArHUTHAs WHIYKIUS, CaMOMHAYKIIHS, pe30HaHC,
UHTEpPEpEeHLINsT BOJH, NU(pakius, AUCHEpCUs, MOJTHOE BHYTPEHHEE
oTpaxenue, (orosnekrpuyeckuii 3pdekr (porosddexr), anbdpa- u
OeTa-pacnajipl siiep, raMma-u3iaydeHue sajaep, PUu3nuecKue MPUHIIMIBI
CHEKTPaJIbHOrO aHallh3a U paboThl 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,
IIPOUCXOJAILNX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEKIAJIAKTUYECKOU
cpene; ABMKEHUsI HEOSCHBIX TeJl, DBOIIOLNH 3BE3]] U BeeneHHol;
IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (DU3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM MPSIMBIX HU3MEPEHHM, NPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCUPOBATh pPE3yJIbTaThl TMOJYYEHHOW 3aBHUCHUMOCTU
(Gu3NUecKuX BEIUYMH B BHUJE T'PaPUKOB C Y4ETOM aOCOIIOTHBIX



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 TpuU  MPOBEIECHUU
HCCJIEIOBAHUM B paMKax Y4YeOHOro HKCIIEPUMEHTA, IMPAKTHKymMa U
y4eOHO-UCCIIEIOBATEIbCKOM W TMPOEKTHOM  JIEATETBHOCTH  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 MOTYYEHHBIX PE3YyJIbTATOB;

peniaTh KaueCTBEHHBIE 3aJlay, TPEOYIOIIME MPUMEHEHUs 3HAHUM U3
pa3HbIX pa3lenoB Kypca (PU3MKH, a TAaKKe HHTErpally 3HAHUN U3
IpPYrUX TPEeIMETOB €CTECTBEHHO-HAYYHOrO IMKJIa: BBICTPAUBATH
JIOTUYECKYIO LIETIOYKY PACCYX ACHHUI C OMOPON Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHMUS;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHMS M1 OOBSICHEHUS OCHOBHBIX
NPUHIUIIOB ~ paOOThl  U3MEPUTENIbHBIX MNPUOOPOB, TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTHUYECKUX MTPOLIECCOB;

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

aHaJIM3MpOBaTh M OILIGHMBaTh  NOCIEACTBUA  OBITOBOM U
OPOU3BOJCTBEHHOM  JEATENBHOCTH  4YEJIOBEKa,  CBSI3aHHOM ¢
(bU3UYECKUMU TIPOIIECCAMHU, C MO3UIUN IKOJOTHUECKON OE30MacHOCTH,
OPEICTAaBICHUA 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
UHTEpIpEeTaluu  MHQOpMalMM,  [MOIYYEHHOM M3  Pa3lIMYHBIX
UCTOYHUKOB, KPUTUYECKH AHAJIU3UPOBATH IOJy4aeMyr HH(POpPMAIUIO
U OLICHMBAaTh €€ JTOCTOBEPHOCTh KaK HAa OCHOBE MMEIOLINXCS 3HAHUU,
TaK U Ha OCHOBE aHaJIM3a UCTOYHHMKA UHPOpPMAIIHH;



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 KJTACC
KosanuyecrBo yacos
Ne HaunmeHnoBaHMe pa3jieiioB U TeM DJIeKTPOHHbIe (LM (ppOBbIE)
KoHnTpoJbHbie IIpakTHYeckue
n/m | MmMporpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasnea 1. HAYUHBIA METO/ IIO3HAHUS IIPUPOIbI
11 Hayunslii MeTO1 TO3HAHUS 5
' HPUPOIBI
Hroro no paszneny 6
Paznea 2. MEXAHUKA
2.1 Kunemarunka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEPAOTO Tea 5 1
2.4 3aKOHBI COXPaHEHUS B MEXaHUKE 10 1
Hroro no paszneny 35
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
OcHoBBI
3.1 MOJIEKYJISIPHOKHHETUYECKOU 15 1
Teopuun
TepmonuHamuka. Terossie
3.2 phioA 20 1
MaIlI1HbI
3.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 14 1




®a30BbIe NEPEXOIBI

Uroro no pazgeny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIEKTpUUECKOE 10 24
4.2 IToCTOSIHHBIN STEKTPUUECKUNA TOK 24
4.3 ToKM B pa3nu4HbIX cpeax 6
Wroro no pazneny 54
Paznea 5. PUSHUYECKHUN MPAKTUKYM
51 Ou3NYeCKUil MPaKTUKYM 16 16
Wroro no pasaeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10
H 170 16

[TPO'PAMME




11 KJIACC

HaunMeHoBaHMe KoanuecTBo yacoB
Ne DJIeKTpPOHHbIe (LM (pOBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
MpOrpamMmbl padoTbI padoTbI
Pazpnen 1. JIEKTPOJANHAMUKA
1.1 MarnutHoe nose 14
DneKTpOMarHuTHas
1.2 P 13 1
WHIYKIIHS
Wroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
51 Mexannueckue 10
KoseOaHus
59 DNeKTpOMarHuTHBIC 15
KoseOaHus
MexaHnunveckue u
2.3 AIIEKTPOMAarHUTHEIE 10 1
BOJTHBI
24 OnTuka 25 1
Htoro no pazneny 60
Pa3zaen 3. OCHOBBI CHHEIITMAJTBHOM TEOPUY OTHOCUTEJBHOCTH
3.1 Ocnossl CTO 5 1
Wroro no pazneny 5




Pa3znea 4. KBAHTOBASA ®PU3UKA

41 KOpl‘IyCKE/J'IHpHO- 15
BOJIHOBOM JTyaJlu3M

4.2 dusuka atoma 5

®du3uKa aTOMHOTO f/1pa

4.3 1 DJIEMEHTAPHBIX 5
YaCTHII
Wroro no pazneny 25

Pasnea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DneMEeHThl aCTPOHOMUU 19
1 acTpoHU3UKH
Wroro no pazneny 12

Pazzea 6. PUSHUYECKUN MPAKTUKYM

duzndeckui
6.1 16
NPaKTUKYM
Hroro mo pazneny 16

Pa3nea 7. OBOBIIAIOIIEE ITOBTOPEHHUE

CucreMarusaims u
00001IeHne
IPEIMETHOTO

7.1 P 15
COJICpKAHUS U OTBITA

ACATCIIBHOCTH,

PUOOPETEHHOTO MPU




U3yYeHUH Kypca
¢uzukm 10 — 11
KJIacCOB

Hroro no pazneny 15
PesepBHOE Bpemst 10
OBUIEE KOJIMYECTBO
H 170 16

YACOB IIO ITPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUME
10 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTnyeckue
padoThbI

Jara
U3ydeHusl

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

®dwusuka — pyHIaMEHTAIbHAS
HayKa O PHUPOJIC

HayuHb1ii MeTOZ 1TO3HAHUSA U
METOJILI UCCIIEO0BAHUS
(bU3UYECKUX SIBJICHUIN

DKCHEepUMEHT U TeOpus B
mpolecce Mo3HaHus
npupoabsl. Habmonenue u
HKCIIEPUMEHT B (hU3HKE

Crioco6b1 U3MepeHus
(U3MYECKUX BENUINH

AOcomrotHas u
OTHOCHUTEJIbHAS
MOTPEIIHOCTH U3MEpPEHU
(bU3HYECKUX BETUIHH

MonenupoBanue B pU3UKe.
Posb 1 MecTo uznku B
dbopmupoBaHUU
COBPEMEHHON HAy4YHOHN




KapTHUHBI MUDA, B
IIPAaKTUYECKOU NeATEIbHOCTH
Jonen

Mexannueckoe ABMKCHUE.
CucreMa oTcuerTa.
OTHOCHUTENBLHOCTD
MEXaHHYECKOTO JIBIKCHHS.
[Ipsimast 1 oOpaTHas 3axaun
MEXaHUKH

Pannyc-Bexkrop
MaTepUaIbHON TOUKH, ET0
IIPOEKILIMU Ha OCU
KoopauHar. Tpaekropus.
ITepememenue. CKOpoCTb.
WX npoekuuu Ha ocu
KOOpJMHAT

PaBHOMepHOE
MPSIMOJIMHEMHOE JBUKEHUE.
['paduueckoe onucanue
PaBHOMEPHOTO
HpHMOJ’II/IHel\/IIHOFO JIBHUXKCHUSA

10

CrnoxxeHue nepeMelieHni u
ckopocrtei. Pemenue 3agau

11

HepaBHoMepHOE BUKEHHE.
MrHoBEHHasI CKOPOCTb.
Yckopenue.
[IpssMonnHENHOE IBUKEHHE




C IIOCTOSIHHBIM YCKOPEHUEM

12

['padmyeckoe onucanue
IPSIMOJIMHENHOTO JBUKEHHUS
C IIOCTOSIHHBIM YCKOPEHHEM

13

CB00OOHOE ITaZICHUE.

Y ckopeHue cBOOOTHOTO
majeHus. 3aBUCUMOCTD
KOOpJMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHH U UX
rpaduku

14

JBrm>xeHue tena,
OpOILIEHHOTO MO/ YIJIOM K
TOPHU30HTY

15

KpuBonuHeliHOE NBUKEHUE.
JIBM>KEHUE 10 OKPYKHOCTH.
VYrnoBas v IMHEHHAs
ckopocts. [lepron u
4acToTa.
IleHTpOoCTpEMHUTENIBHOE U
IIOJIHOE YCKOPEHUE

16

KonTponbnas pabota no
teme "Kunemaruka"

17

ITepBbr1if 3akoH HproTOHA.
NHepumanbHble CUCTEMBI
orcuéra. [TpuHmn
OTHOCHUTENIBHOCTH [ anues.




HCI/IHepL[I/IaJILHLIC CHUCTCMBI
oTcuéTa

18

Cuna. PaBHoelcTBYOILIAS
cuina. Bropoii 3akoH
Herorona. Macca

19

B3aumopeiicTBue Tel.
Tpernii 3akoH HeroToHa

20

[IpuHuun cynepno3unun
cui. Pemrenue 3aga4y Ha
MPUMEHEHHE 3aKOHOB
HrroTrona

21

3aKOH BCEMUPHOTO
TATOTEHUSI.
DKBUBAJIEHTHOCTh
TpaBUTAIMOHHOMW U
WHEPTHOU MaccChl

22

Cuna TsKeCTH M YCKOpEeHHe
¢BOOOIHOTO MAEHNUSA

23

JIBr>xeHne HeOECHBIX Tel U
UX HUCKYCCTBEHHBIX
cnyTHUKOB. IlepBas
KOCMHYECKas CKOPOCTb.
3akonsl Kennepa

24

Cuuna ynpyroctu. 3akoH
I'yka. Bec Tena

25

Cuna tpenus. [lpupona u




BHJIbI CUJI TPEHUS.
JIBU>KEHUE B KUJIKOCTH U
rasze ¢ yuéToM CHJIbI
COINPOTHUBJICHUS CPEbI

26

[aBienue.
I'mppocratudeckoe
nasienue. Cuna Apxumena

27

AOCOJIIOTHO TBEPJIOE TEJIO.
IToctynarenbHoe U
BpalllaTeIbHOE JIBIKCHUC
TBEPJOro Telna

28

MoOMEHT CuJIb
OTHOCHUTEIILHO OCH
BpaieHus. [lneqo cuibl

29

CrnoskeHHe Cull,
NPUIIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecTu Tena.
VYcioBust paBHOBECUS
TBeporo Tena. Buel
paBHOBECHS

30

Pemenue 3agau

31

KonTponbnas padota no
teme "JIlmHamuka. CtaTuka
TBEpAOro Tema"

32

HMitynsc MaTepralbHON
TOYKH, CUCTEMBI




MaTepHabHBIX TOUYEK.
[{enTp Macc cucTemsl
MaTepUaIbHBIX TOYCK.
Teopema o ABHKEHUU
LEHTpa Macc

33

I/IMHy.]IBC CHJIbI 1 U3BMCHCHHUC
HMITYyJIbCa TEJIa. 3aKoH
COXPAHCHUS UMITYJIbCA.
PeakTuBHOE ABM)KCHUE

34

MoMEHT uMITybca
MaTepuanbHOU TOUYKHU.
[IpeacraBnenue o
COXpaHEHUU MOMEHTA
MMITyJIbCa B IEHTPAJIBbHBIX
MOJISAX

35

Pemenne 3agau

36

PaboTa cuiel Ha MaJIOM U Ha
KOHCYHOM HepeMeHIeHI/II/I.
I'paduueckoe
npecTaBieHue padboThl
CHIIBI. MOIIIHOCTD CHJIBI

37

Kunernyeckas sHeprusi.
Teopema 006 U3MEHEHHUH
KMHETUYECKOU SHEPTUHU
MaTepUuaIbHOU TOUKH

38

[ToTenunanbHBIE U




HEMOTEHIUAJIbHbBIC CUJIBI.
[ToreHmanpHas 3HEPrUsl.
Bropas kocMuueckas
CKOpOCTb

39

Tperbs kocMuyecKas
cKopocThb. CBs3b pabOTHI
HENOTCHUUAJIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPrUuu CUCTEMBI TEIl.
3aKOH COXpaHECHHUs
MEXaHUYECKON YHEPTrUun

40

Yupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHHUE
bepuynnu nyist uaeansHoR
JKHIKOCTH

41

KonrponbHas pabora no
TeMe "3aKOHBI COXpPAHEHHUS B
MeXaHUKe"

42

Pa3Butune npeacrasiieHui o
MIPUPOAE TEIIIOTHI.
OCHOBHBIC TTOJI0KEHHS
MKT. Auddy3us.
bpoyHOBCKO€E IBH>KEHHE

43

Crpoenue ra3oo0pa3HbIX,
JKUJKUX U TBEPABIX TEll.
XapakTtep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL




BC€IICCTBA

Macca u pa3mMepbl MOJICKYJT
(atomoB). KonuuectBo

44
BeulectBa. [locrossHHas
ABoraapo
Temneparypa. TemioBoe

45 paBHoBecue. [Ikana
Lenbcus

46 Pemenue 3amau

47 Uneansuerii ras. ['azoBsie
3aKOHBI
VYpaBHenune Menneneea-

48 Knaneiipona. Pemenue
3a1au

49 AOGcomoTHas Temneparypa.
3akoH /lampToHa
N3onpoueccel B uacaabHOM

50 ra3e C MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA
I'paduueckoe

51 MIPEJICTaBICHHE
M30IPOIIECCOB: U30TEPMA,
n30Xxopa, n3odapa

52 OcHoBHoe ypaBHeHue MKT

53 Pemenue 3amau




54

CBs13b a0COMIOTHOU
TEeMITepaTypbl
TEPMOJMHAMHYECKOMN
CUCTEMBI CO CpeHel
KMHETUYECKOUN YHEepTrue
MOCTYNaTeIbHOTO TEIJIOBOTO
NBIDKEHUS €€ JaCTUIl

55

O06o061IEHNE U
cucTeMaru3anus 3HaHui 110
teme "OcHoBel MKT"

56

KoHTtposbHas padoTa mo
teme "OcHoBel MKT"

57

TepMmoguHamuueckast
CUCTeMa. 3a/laHue BHEIIHUX
ycnoBui 1 T/ cucremel.
Bremnue u BHyTpeHHUE
napamertpsl. [lapamerpsr T /1
CHCTEMBI KaK CpeIHUE
3HAYEHUSI BEJIUYMH,
OIKCHIBAKOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano
TEPMOJIMHAMUKH.
CamMonpou3BoJibHas
penakcanusa T/l cuctemsl K
TEIJIOBOMY PaBHOBECHIO

59

Mozenp uaeajabLHOro rasa B




TEPMOJIMHAMUKE. Y CIOBUSA
IIPUMEHUMOCTH 3TON MOJEIIN

60

YpaBHeHue Menpeneena-
Kitanelipona u BelpakeHue
JUIsl BHYTPEHHEN SHEPIUH

61

Bripaxkenue aJisi BHyTpeHHEH
SHEPTrUU OJHOATOMHOI'O
UJICAIBHOTO Ta3a.
KBa3sucrarnueckue u
HECTAaTUYECKUE MPOIIECCHI

62

DnemeHTapHas paboTa B
TEPMOJIMHAMHUKE.
Brruucnenue paboTsl o
rpaduky mnporecca Ha pV-
arpaMme

63

Temonepenayda kak crnoco0
WU3MEHEHUS BHYTPEHHEN
sHeprun T]] cucremsl 6e3
COBepILEHHs pabOThI

64

Konsexmus,
TETJIONPOBOJHOCTb,
W3JIy4YEeHUE

65

KommuecTBO TENIOTHI.
TenmoéMKOCTh Tela.

VY enpHas U MOJIIpHas
TEIJI0EMKOCTH BEILIECTBA.




yl[eJIBHaSI TCIJIOTA CTOpaHuA
TOIIJIMBa

66

Pacuét xosmmyecTBa TEILIOThI
MIpH Teruionepeaayue

67

[NousTie 06 aguabaTHOM
npouecce. [lepBriii 3aK0H
TEPMOUHAMUKHU

68

KonuyecTBo TemioTs! u
paboTa KaKk Mepbl U3MEHEHUS
BHYTpeHHeH sHepruu T/1
CHCTEMBI

69

Bropoii 3akon
TEPMOJIUHAMMKH JIS
PaBHOBECHBIX U
HEPaBHOBECHBIX IPOIIECCOB.
HeoOpaTtumocTs pupoIHBIX
MIPOLIECCOB

70

[TpuHIMIIBI AEHCTBUS
TemioBbix MamuH. KITJ]

71

MakcumalibHOE 3HaYCHUE
KITA. Huxn Kapnao

72

Pemenue 3amau

73

IKOJIOTHYECKHE aCIIEKTHI
HUCITOJIB30BAaHUS TCIIJIOBBIX
nsurareseit. TenmoBoe
3arpsi3HEHUE OKpPYXKarolen




cpebl

74

Penrenue 3amau

75

0O0001EeHuEe 1
CHCTEMAaTH3aLMs 3HaHUH I10
teme "TepmoarHamuka.
TenmoBrie MalTUHEL"

76

KoHTtposbHas padoTa mo
teme "TepMmoarHamuka.
TenmoBbie MamuHb"

77

[TapooGpa3zoBanue u
KoHAeHcanus. Vcnapenue u
KUIIeHUE. Y IelbHasl TerioTa
napooOpa3oBaHus

78

Hacruimennsie u
HEHACBIIICHHBIE MaphI.
KauecTBeHHast 3aBUCHMOCTD
IUIOTHOCTH M JABJICHHS
HACBIIIEHHOTO T1apa OT
TEeMITepaTyphl, UX
HE3aBUCUMOCTh OT 00bEMa
HACBIIIIEHHOTO Tapa.
3aBUCHUMOCTB TEMITEPATYPhI
KUIICHUSA OT JaBJICHUA B
JKHJIKOCTH

79

Brnaxnocts Bo3myxa.
AOcomrorHas 1




OTHOCHUTCJIbHAA BJIa)KHOCTb

80

Penrenue 3amau

81

Tépnoe Temno.
Kpucrannuueckue u
aMmop(gHBbIC Tea.
AHU30TpONHUS CBOMCTB
KpUCTAJUIOB

82

IInaBnenue u
KpUCTa/uIM3anus. Y aeinbHas
TEIIOTA IUIaBJICHHUS.
CyOmmmarust

83

Hedbopmaruu TBEpAOTO TENA.
Pactsxenue u cxarue.
Cnur. Moayns FOnra.
IIpenen ynpyrux
nedopmaruit

84

TermoBoe paclupeHue
JKAJIKOCTEN Y TBEPJIBIX TEI.
AHrapMOHHU3M TETTOBBIX
KoJie0aHUM YacTHUl] BEIIeCTBa

85

[TpeoOpa3oBanue sHEPTHH B
(ba3oBbIX nIEpexoaax

86

YpaBHEHUE TEIIOBOTO
OaaHca

87

Penrtenue 3anau

88

IToBepXHOCTHOE HATSKEHUE.




Kanwmnsipasie sBieHus.
JlaBneHnue noj
HMCKPUBJICHHOM
MOBEPXHOCTHIO KUIKOCTH.
®opmyina Jlamaca

89

O0o0061IeH e U
CHCTEMAaTH3alMs 3HaHUH I10
Teme "ArperatHbie
COCTOSIHUS BEIIECTBA.
®dazoBbie epexo b

90

KoHTtposbHas padoTa mo
Teme "ArperatHbie
COCTOSIHUS BEIIECTBA.
®dazoBbie epexo b

91

OnexTpu3anus Tea U e€
IIPOSIBIICHUS.
Onexrpuueckui 3apsn. [Isa
BH/JIA DJIIEKTPUYECKUX
3apsoB. [IpoBoiHUKY,
JUDJIEKTPUKH U
ITOJIYITPOBOTHUKH

92

DneMeHTapHbIN
3JIEKTPUYECKUHN 3aps. 3aKOH
COXPaHEHHMS NIEKTPUUECKOTO
3apsiza

93

BzaumopeiicTBue 3apsioB.
Toueunsie 3apsiapl. 3aKOH




Kynona

94

Penrenue 3amau

95

OnekTpuyeckoe nose. Ero
NEICTBUE HA JIEKTPUUYECKUE
3apsibl

96

Hanpspok€anocTh
3JIEKTPUYECKOTO TOJIA.
[TpoOHeIii 3apsia. JIuaum
HANPSKEHHOCTH
3JIEKTPUYECKOTO TOJIA.
OaHOPOHOE ANEKTPUUECKOE
oJIe

97

IToTeHIMaIEHOCTH
ANEKTPOCTATHYECKOTO TMOJIS.
Pa3nocTh moTeHIINAIOB 1
HaIpsHKeHUE

98

IToreHManbHas SHEPrUst
3apsaa B
AIEKTPOCTATHYECKOM IOJIE.
ITorenmman
ANEKTPOCTATUYECKOTO MO

99

CBs13b HAPSKEHHOCTH OIS
Y Pa3HOCTH MOTEHIINAJIOB
JUTSL DIEKTPOCTATHYECKOTO
OJISA

100

[TpuHIMn cynepno3unun




ANEKTPUYECKHUX TTOJEN

101

Penrenue 3amau

102

[Tone ToueuHoro 3apsja.
ITone paBHOMEpPHO
3apsiKeHHON cdepbl

103

ITone paBHOMEpPHO
3apsHKEHHOTO IO 00BEMY
mapa. [lone paBHOMEpHO
3apsHKEHHON OCCKOHEYHOU
IJIOCKOCTH

104

[IpoBogHuKY B
3JIEKTPOCTATUYECKOM I10JIE.
VYcioBue paBHOBECHS
3apsaa0B

105

JMsnexTpuky u
MIOJIyIIPOBOXHUKH B
AJIEKTPOCTATUYECKOM I10J1€

106

Konnencarop.
DNEeKTPOEMKOCTh
KOHJIeHCcaTopa.
OEeKTPOEMKOCTH MIOCKOTO
KOHJIEHCAaTopa

107

HapaJ'IJ'ICJIBHOC COCIMHCHUC
KOHACHCATOPOB

108

ITocaenoBaTenbHOE
COEIMHEHUE KOHAEHCATOPOB




109

OHeprus 3apsyKEHHOTO
KOHJIEHCAaTopa

110

Pemenue 3amau

111

JBro>keHue 3apsKEeHHOU
YaCcTULIBI B OJJTHOPOJITHOM
AIEKTPUYECKOM T10J1€

112

Pemenne 3agau

113

O6o006menne u
cHUCTeMaTU3alus 3HaHUH 110
teMe "Dnekrpuyeckoe nose"

114

KonTponbhas padota 1no
teMe "DnekTpuyeckoe nosue"

115

Cwuia Toka. IlocTossHHBIN
TOK. Y CIIOBHUS
CyLIECTBOBAHUSA
MMOCTOSTHHOTO
AIEKTPUYECKOTO TOKA

116

HcTtouyHuku TOKA.
Hanpsokenne u 3/1C

117

3akon OMa aJ1s1 ydacTka
1enu. DIEKTPUIECKOoe
COIPOTHBIICHUE

118

3aBUCUMOCTh
CONPOTHUBIIEHUS
OJTHOPOJTHOTO TTPOBOTHHUKA
OT €r0 JUITMHBI U TUIOLIA N




MOICPCUYHOTO CCUCHUA

Y,I[eJ'IBHOC COIIPOTUBJICHHUE

119
BelecTra. Pelenue 3agaq
ITocnenmoBarenpHOE,
120 napajuieIbHOE, CMEIIaHHOE
COCTMHEHHE MPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX
121 AJIEKTPUUYCCKUX TIETIeH.
[TpaBuna Kupxroga
122 Pewmenue 3amau
Pabora anexrpuyeckoro
123 Toka. 3akoH J[xoynsa —
Jlenna
124 Pemrenne 3agau
MoOIITHOCTD NMEKTPUIECKOTO
125 ToKa. TernnoBast MOIITHOCTb,
BbIZIeTIsIEMas Ha PE3UCTOpe
126 Pemenue 3amau
O/1C u BHyTpeHHee
127 CONPOTUBIICHHE HCTOYHUKA
TOKAa
3axon OmMa IS MOJTHOM
128 (3aMKHYTOM) 2JIEKTPUUECKOMN
LETH
129 Pemenue 3amag




130

MoimHocTh HCTOUYHHUKA TOKA

131

KOpOTKO@ 3aMbIKaHUE

132

KOHI[CHC&TO];) B IICIIN
IIOCTOAHHOI'O TOKa

133

Pemenue 3amau

134

Pemrenue 3agad mo reme
"TToCcTOSIHHBIH
ANEKTPUIECKUHN TOK"

135

Pemenue 3anay no teme
"ITocTostHABII
ANEKTPUIECKUH TOK"

136

Pewmenue 3amay 1o teme
"TTocTOSIHHBIH
ANEKTPUIECKUIN TOK"

137

O06o06mIeH e U
CHCTEeMaTH3alus 3HaHUH I10
TeMe "TlocTOSHHBIN
AIIEKTPUYECKUH TOK"

138

KonTponbnas pabota no
TeMme "TlocTOSTHHBIN
ANEKTPUIECKUIN TOK"

139

OnexTpuueckast
POBOJIUMOCTH Pa3IMYHBIX
BELIECTB. DJIEKTPUUECKHUN
TOK B MeTaJljax.
CBepXIpoBOAMMOCTh




140

DNEeKTPUYECKUN TOK B
pacTBOpax U pacIuiaBax
3JIEKTPOIUTOB. 3aKOHBI
Ddapanes 1715 37IEKTPOIU3a

141

DNEeKTPUYECKHUM TOK B ra3ax.
IInazma

142

DNEeKTpUYECKUN TOK B
BakyyMe. BakyymHuble
npuOopbI

143

DIIEKTPUUECKUI TOK B
MOJIYTIPOBOTHUKAX

144

[TonmynpoBOIHUKOBBIE
IPUOOPHI

145

Pu3nyecKuil MPaKTUKYM I10
Teme "M3mepeHue cuibl TOKa
Y HaNpsDKEHUS B LETH
MIOCTOSTHHOT'O TOKa IpU
MOMOIIIH aHAJIOTOBBIX U

U (POBBIX U3MEPUTEIBHBIX
npuOopoB" UIH
"3HaKOMCTBO C HUPPOBOIL
nabopatopueit o Gpu3MKe.
ITpumeps! n3mepenus
(GU3nUeCKUX BETHMYUH MPH
MIOMOIIY KOMITBIOTEPHBIX
JaTYNKOB"




146

Pu3n4ecKuil IPAKTUKYM 110
teme "M3yuenue
HEPaBHOMEPHOTO JIBMKEHUS
C LEJbIO ONpPEIEICHUS
MTHOBEHHOU ckopocTu"

147

PuU3NYECKUN IPAKTUKYM 110
teme "M3mepenue
YCKOPEHUS IIPU
NPSIMOJTUHENHOM
PaBHOYCKOPEHHOM
JIBI>KEHUH 110 HAKJIOHHOM
MJIOCKOCTH" MITH
"Uccnenoanue
3aBUCUMOCTH TIyTH OT
BPEMEHU IPU
PaBHOYCKOPEHHOM
IBHKeHUH"

148

Pu3nYeCcKuil IPAKTUKYM 110
teme "U3mepenune
YCKOpEHHUsI CBOOOTHOTO
nageHus" win "U3yuenue
JBUKCHMS TETa,
OpOIIEHHOTO
TOPU30HTAIBHO"

149

Du3NYECKUN IPAKTUKYM 110
teMe "M3yueHue nBMKEHUS
TeJa M0 OKPYKHOCTH C




MTOCTOSIHHOM 110 MOJTYJIIO
CKOPOCTBIO" WJIH
"UccnenoBanue
3aBHCHMOCTH IEpHOJIa
oOpailieHuss KOHUYECKOTrO
MasiTHUKA OT €ro
napamerpos"”

150

Pu3nyecKuil MPaKTUKYM I10
teme "M3mepenue
PaBHOACHCTBYIOLIEH CUIIbI
NIpH ABMKEHUH OpyCKa 1o
HAKJIOHHOM IIJIOCKOCTU" UJIN
"IIpoBepka runoTe3bl 0
HE3aBUCUMOCTH BPEMEHHU
JIBUXKEHHS OpycKa 1o
HAKJIOHHOH IIJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro
Macchr"”

151

PuU3HUECKU IPAKTUKYM I10
teme "HccnenoBanue
3aBUCHUMOCTH CHJI
YIPYTOCTH, BOSHUKAIOIINUX B
pYyXUHE U PE3SUHOBOM
obpasiie, OT ux
nedhopmaruu' wim
"N3yueHne IBUKEHUS
CUCTEMBI TeJl, CBI3aHHBIX




HUTBIO, IEPEKUHYTOMN Yepe3
nErkuii 610K"

152

PuU3NYECKUN IPAKTUKYM 110
teme "M3mepenue

K03 uLeHTa TpeHus 1Mo
BEJINYMHE YTIIOBOTO

ko3 uImenTa 3aBUCUMOCTH
Frp(N)" niu "HccnenoBanue
JBUXKEHHS OpycKa 1o
HAKJIOHHOM MIIOCKOCTH C
NEpPEMEHHBIM

K03 unreHToM TpeHus"
i "M3ydenue IBUKEHUS
rpy3a Ha BaJly ¢ TpeHuem"

153

Pu3nYeCcKUil IPAKTUKYM 110
teme "HccnenoBanue
YCJIOBUI paBHOBECHS
TBEPAOIO Tela, UMEIOIIETO
OCh BpallleHUs" Uiu
"KoHcTpyupoBanue
KPOHIITEMHOB U PacyET CUII
ynpyrocta" nnu "HU3ydenune
YCTOMYUBOCTH TBEPAOTO
Tesa, UMEIOUIEero oMb
onopsr"

154

Du3NYECKUN IPAKTUKYM 110
teMe "M3MepeHne nMiryibca




T€Ja 10 TOPMO3HOMY ITyTH"
uin "M3mepeHue CUIIbl TATH,
CKOPOCTH MOJIENIN
AIEKTPOMOOUIISI U MOIIIHOCTH
cunpl Tru'" win "CpaBHEHUE
M3MEHEHHUS UMITYJIbCa Tella C
MMITYJIbCOM CUJIBI" WU
"UccnenoBanue coxpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3auMoJecTBUM" WK
"N3mMepeHne KHHETUUECKON
SHEPruu Tela 1Mo
TOPMO3HOMY ITyTH"

155

Pu3nYeCcKuil IPAKTUKYM 110
teme "M3yuenue
M30TEPMHUYECKOTO MpoIiecca
(peKOMeHI0BaHO
UCIOJIb30BaHUE LU(POBOIA
naboparopun)" wim
"N3y4yeHne n30XopHOTo
npouecca" wim "M3ydenue
n300apHOro mnporecca” uiu
"IIpoBepka ypaBHEHUs
cocrosiHus"

156

Pu3nYecKuil NPAKTUKYM 110
teMe "M3MmepeHne yaenpHou
TEIIIOEMKOCTH" WIIH




"UccnenoBanue nporecca
OCTBLIBaHUS BellecTBa' Wi
"UccnenoBanue
aauabaTHOro mporecca Ui
"N3y4yeHune B3aMMOCBA3HU
SHEPruu
MEXMOJIEKYJISIPHOT'O
B3aNMOJICUCTBHSA U
TEeMIIepaTypbl KUTICHUS
Kugkocren"

157

Pu3nYeCcKuil IPAKTUKYM 110
teme "U3yuenue
3aKOHOMEPHOCTEMN
WCIIapEHUs KUIKOCTEH" Uin
"U3mepeHue yenbHoi
TEIJIOTHI MIJIaBJICHUS Jibaa"
i "H3ydeHne cBOMCTB
HACBIILICHHBIX NapoB" WK
"N3mepenue abCoOMOTHON
BIIQYKHOCTH BO3/yXa U
OIIEHKa MacChl TapOB B
nomenieHun". zmepenue
Kod(umeHTa
MOBEPXHOCTHOT'O HATSYKEHUS

158

Pu3nYecKuil NPAKTUKYM 110
teme "Habmonenue
MpEBpAIEHHs] SHEPTUU




3apsKEHHOr0 KOHJIEHCAaTopa
B SHEPTUIO U3TyUYECHUS
cBeroaunona" unu "M3yuenue
MIPOTEKAHUs TOKA B LICTIH,
cojeprkaliei KonaeHcarop"
unu "Pacnpenenenue
Pa3HOCTHU MOTEHIUAIOB
(HampsKeHUs ) IpU
IIOCJIEIOBATEIIFHOM
COCIMHCHUU
KOHJIEHCAaTOpoB"

159

Pu3nYeCcKuil IPAKTUKYM 110
teme "HccnenoBanue
CMEIIaHHOTO COEIMHEHUS
PE3UCTOPOB" WIIH
"N3mMepeHue yaenpHOro
CONPOTHUBIICHUSA
MIPOBOJIHUKOB" WU
"UccnenoBanue
3aBUCUMOCTH CHUJIBI TOKA OT
HaIPSKEHUS TSl JIAMITBI
HaKaJuBaHUs"

160

Pu3nYecKuil NPAKTUKYM 110
teme "HaOmronenue
3NIEKTpOn3a" N
"U3mepenue 3apsna
OJTHOBAJIEHTHOI'O MOHA" WIIN




"HUccnenoBanue
3aBUCUMOCTH
COTIPOTUBIICHUS
TEPMOPE3UCTOPa OT
temnepatypbl" uin "CHsTue
BOJIbT-aMIEPHOMI
XapaKTepUCTUKHU auoaa”

Pe3epBHBIii ypoK.
O06o061IEHNE U

161 .
CUCTEeMaTH3alMsl 3HAaHHUH 110

teme "Kunemaruka"

Pe3epBHBIii ypoK.
O06o061IEHNE U

162 .
CUCTEeMaTH3alMsl 3HAaHHUH 110

teme "Jlunamuka"

Pe3epBHBbIii ypOK.
O06o06mIeHNE U

163 cHCcTeMaTu3aIys 3HaHuH 110
teme "CrtaTuka TBEpAOTO
Tena"

Pe3epBHBI yPOK.
O06o0menue u

164 CHCTeMaTH3aIlns 3HAHUH 110
TeMe "3aKOHBI COXPAHEHHUS B
MexaHuke"

Pe3epBHBIit ypOK.

1
65 0O000meHne n




cucTeMaTu3aIys 3HaHuM 110
Teme "OCHOBBI
MOJIEKYJIIPHOKHUHETUYECKOM
Teopun"

166

Pe3epBHbIit ypoK.
O0o0061IeH e U
cHcTeMaTH3amys 3HaHuH 110
teme "TepMmoarHamuka.
TenmoBrie MalTuHE"

167

Pe3epBHbIil ypoK.
O06o061IEHNE U
cucTeMaTu3alus 3HaHUH 10
Teme "ArperatHbie
COCTOSIHMSI BELIECTBA.
®dazoBble Iepexoas"

168

Pe3epBHBI yPOK.
O6o61eHne u
CUCTEMAaTH3alMsl 3HAaHUM 110
teMe "DnekTpuyeckoe nosue"

169

Pe3epBHBI yPOK.
O6o61eHne u
CUCTEMaTU3aLusA 3HaHUH 110
teMe "llocTossHHBIN

"

3JIEKTPUIECKUN TOK

170

PesepBHBIH ypOK.
O060061EHNE U
CUCTeMaTH3alys 3HaHUHU 110




teMe "TOKHU B pa3InyHbIX

cpenax"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

170

16




11 KJIACC

KoaunuecTBO 4acoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Kontpoabusre Hpakriyeckue U3YYCHUS oOpa3oBaTejibHbIE
padoThbI padoThbI pecypesI
BzanmopeiicTBHE ITOCTOSHHBIX
1 MarHuTOB ¥ TIPOBOHUKOB C
TOKOM. MarauTHOE 10JIe. 1
['unoreza Amnepa
BekTop MarHuTHO#M
uHaykuud. [punoumn
2 CYNEPIO3UIIIH MATHUTHBIX 1
noneu. JIMHMM MarHuTHOM
WHIYKIAH
3 MarHuTtHoe 1ose mpoBOAHHUKA
¢ TokoM. OnbIT DpcTrena !
4 Cuna Amnepa, e€
HaIpaBlIeHUE U MOIYJb 1
5 Pemrenne 3amau 1
[Tpumenenue 3akoHa Amnepa.
6 DIEeKTpOU3MEpPUTEITHHBIE 1
nprOopbI
Cuna JlopeHia, eé
7 HarpaBJeHUE U MOYJTb. 1

JIBrkeHne 3apsyKeHHON




YaCTHULBI B OJJHOPOJIHOM
MarauTHOM II0JIE

Pemenue 3amau

Pa6ota cuibl Jlopenna

10 Pemenne 3amau
MaruuTtHoe mosie B BEIISCTBE.

11 deppoMarHeTuKH, napa- u
TUaMarHeTUKHU
OCHOBHBIE CBOMCTBA

12 (beppOMarHeTUKOB.
IIpumeneHune
(dbeppoMarHeTuKoB

13 Pemrenue 3aga4 mo teme
"MaruaurtHoe nose"

14 Pemenue 3amay mo teme
"MaruutHoe moJe"
SIBiIeHUE DIEKTPOMATHUTHOMN

15 uHaykuuu. [loTok BekTopa
MarHUTHOM MHAYKIIMH

16 OC uHayKIAH

17 3aKoH JIEKTPOMarHUTHOMN
nHaykunn Papanest

18 Buxpesoe anekrpudeckoe
none. Toxku dyko

19 OJ1C unayKImu B




ABVIKYIIHUXCA MMPOBOAHUKAX

20 Pemenue 3amau

21 [TpaBumo Jlenma
NunyktuBHOCTH. Karyiika

22 WHIYKTUBHOCTH B LIETIH
IIOCTOSIHHOTO TOKa

23 SIBCHME CAMOMHTYKITHH.
O/C camouHyKIUU
DHeprusi MarHuTHOTO TOJIs

24 KaTYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

25 Pewmenue 3amau
O06o061IEHNE U

26 cUCTEMATHU3aIA 3HAHUH T10
TeMe "DneKkTpoarnHaMuKa"

97 KonTponbhas padbota no teme
"OnekTpoauHaMuka"
KonebarenbpHas cucrema.

28 CBo0OoxHBIE KOJIEOAHUS.
[Mapmonnueckue konebanus
Kunematnueckoe u

29 ITUHAMHAYECKOE OIMCAaHNE
Kone0aTeIbHbIX IBMKEHHI

30 DHEpPreTU4ecKoe OMUCaHUE.

BriBoag nuHaMuueckoro




OoInncaHus I‘apMOHI/I‘IeCKI/IX
KoJIEOAHMI U3 UX
9HEPreTUYECKOTO U
KMHEMATUYECKOTO OITMCAHUS

31

Ammuiutyna u daza
KosieOaHui

32

[Tepron u yacToTa KOJICOAHMIA.
[Tepmon ManbIx CBOOOIHBIX
KoJIeOaHMI MaTeMaTHYECKOro
MasTHuKa. [lepuon
CcBOOOIHBIX KOJIeOaHUI
NPY>XKUHHOT'O MasiTHUKA

33

3aryxaroiiye KojaeOaHusl.
BoinyxieHHbIE KOJIE0aHUS.
Pe3onanc

34

ABTOKOJICOaHUA

35

Pemenne 3agau

36

VYpok-koHpepeHuus
"MexaHuueckue kojaeOaHus B
MY3BIKaJIbHBIX HHCTpyMEHTax"

37

0O00011eHNEe U
cHCTeMAaTH3aIys 3HaHUH 110
TeMe "MexaHHUeCcKHe
Konedanus"

38

DJIEKTPOMAarHuTHHIE
kosiebanus. KonebdarenbHbIi




KOHTYD

39

®opmyna Tomcona. CBsi3b
aAMIUTATYIBI 3apsiia
KOH/JIEHCATOPa C aMILIUTYA0U
CHWJIBI TOKA B KOJIeOaTEIbHOM
KOHTYpE

40

3aKOH COXpaHEHMsI SHEPTUU B
AAeILHOM K0JIe0aTeIbHOM
KOHTYype

41

3aryxarolue
AJIEKTPOMArHUTHBIE
KosieOaHus. BeIHY X /ICHHBIC
AJIEKTPOMArHUTHBIE
KoJieOaHus

42

IlepemenHsIit TOK. Peznucrop n
KOH/JICHCATOp B LIETIH
MIEPEMEHHOT0 TOKA

43

KaTYIHKa WHIAYKTUBHOCTU B
ey nepeMeHHOro Toka

44

3axon Oma mis
AIIEKTPUYECKOMN 1IEeMHU
MIEPEeMEHHOTO TOKa

45

MoIHOCTh NEPpEMCHHOTO
TOKa. AMHJ’II/ITYJIHOG u
HeﬁCTBYIOMCC 3HA4YCHHUEC CHJIbI
TOKa W HAITPAKCHHUA




Pe3onaHC B 2y1eKTpUYECKOU

46
LEITH

47 Pemenne 3amau
NneanpHbIif TpanchopmaTop.

48 [Tpou3BoaCTBO, Mepeava u
MoTpeOIeHUE IIEKTPUICSCKOH
SHEPTUU
DKOJIOTHYECKUE PUCKU TIPH
MIPOU3BOICTBE

49 anekTpodHeprun. Kynbrypa
HCIIOIL30BaHUSA
AJIEKTPOIHEPTHHU B
OBCEIHEBHON XKU3HU

50 Pemrenne 3amau

51 Pemenue 3amau
0O00011eHue u

59 cHUCTeMaTU3alys 3HaHUH 110
TeMe "DJIeKTPOMarHUTHbIE
koneOanus"
Mexanndeckue BOJIHEL.

53 XapaKkTepuCTUKU
MEXAHUYECKUX BOJIH

54 CBoOMCcTBa MEXaHNYECKUX BOJIH

55 3ByK. XapaKTEPUCTUKH 3BYKa

56 Wudpa3Byk u ynbTpa3ByK.

[ITymoBo€ 3arpsi3HEHHE




OKPYXaroIIEeH Cpeabl

57

Penrenue 3amau

58

DNEeKTPOMarHUTHBIE BOJHBI.
N3nyuenue
AIIEKTPOMArHUTHBIX BOJIH

59

DHeprus MMEKTPOMArHUTHBIX
BoJiH. CBolicTBa
3JICKTPOMArHUTHBIX BOJIH

60

[IIxana 31eKTpOMarHuTHBIX
BOJIH. [Iprmenenue
3JIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U ObITY

61

[IpuHIUIIBI paIiOCBS3U U
TeneBuneHus. Pagnonokamus.
DIIEKTPOMarHuTHOE
3arpsi3HEHUE OKPYKaroIen
cpenbl

62

KonTponbHas pabota mo Teme
"Konebanus 1 BOJIHBL"

63

Caer. 3aKOH MPSIMOJIUHENHOTO
pacrpocTpaHeHHUs CBETa

64

Penrenue 3amad Ha
IIPUMEHEHHE 3aKOHa
MPSIMOJIMHENHOTO
pacnpocTpaHEHUs CBETa

65

Otpaxenue csera. [1nockoe




3epkaino. Ceprueckoe
3epKajio

66

IIpenomnenue ceera.
AOCOIIOTHBIN U
OTHOCHUTEJIbHBIN IT0KA3aTellb
npesnomiuenus. Ilonxnoe
BHYTPEHHEE OTPAKEHUE.
ITpenenbHbINA yroJ NOJHOTO
BHYTPEHHETO OTPaKECHHUS

67

Pemenne 3amay Ha
MIPUMEHEHNE 3aKOHOB
OTpaXEHUS U MPEIOMIICHHUS
cBeTa

68

Xox J1ydeil B Ipu3Me.
Hucnepcus cera. CroxxXHbIN
coctaB Oenoro cBera. L[Bet

69

JInnzel. DokycHoe
paccTosiHuE U ONTHYECKast
cuJia JINH3BI

70

[Toctpoenne nzobpaxeHuii B
JIMH3aX U UX CUCTEMax.
YBenuueHue JIMH3bI

71

Penrenue 3amad Ha
MOCTPOEHUE U300paKEHUH,
MMoJIy4a€MbIX C IIOMOIIBIO
JIMH3




72

I'na3 xak ontuueckas cucremMa

Pemenue 3anau. [Ipenenst

73 IPUMEHUMOCTH
reOMETPUUYECKON ONTUKHU

74 CkopocTb cBeTa U METO/IbI €€
U3MEpEHUS

75 Hucniepcus cBera

76 WnTepdepenius ceeta
KorepeHTHbIE HCTOYHUKH.

77 YcnoBus HaOJIOICHUS
MaKCHUMyMOB U MUHUMYMOB

78 Pewmenue 3amau

79 [Ipumenenue naTepdepeHun

80 Judpakmus ceeTa
JudpakumonHas pemeérka.

81 VYcnoBue Habmo1eHUS
TJIABHBIX MAaKCHMYMOB

82 Pemenue 3amau

83 ITonepedyHOCTh CBETOBBIX
BouH. [Tonsipu3arus cBeta

84 Pemenue 3amag

85 CBeToBbI€E BJICHUS B IPUPOJIE
O6o0061ueHne u

86 cUCTEeMaTHU3alus 3HaHUM 110

Teme "OnTuka"




87

Konrponbnas padora mo reme
«OnTuka»

88

['paHu1IbI TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH.
3aKOHBI 3JIEKTPOIUHAMUKU U
HOPUHIUI OTHOCUTEIBHOCTH

89

[ToctynaTel cneuuanbHOM
TEOPHUH OTHOCUTEIHLHOCTH

90

[IpocTpanCcTBEHHO-BPEMEHHOM
untepsai. [IpeoOpazoBanus
Jlopenua. YcnoBue
MPUYHUHHOCTH.
OTHOCUTENHHOCTD
OJHOBPEMEHHOCTH.
3amenJieHUe BPEMEHH U
COKpAILIEHUE JJIMHBI

91

OHeprus U UMIYJIbC
PENSITUBUCTCKON YacTUILIbI

92

CBs13b Macchl ¢ SHEpruen u
UMITYJIbCOM PENITUBUCTCKOM
YacTHUIIBl. DHEPTUS TTOKOS

93

PaBHOBecHOE TEIIOBOE
W3JTy4YECHHUE

94

3akoH cMenieHus Buna

95

I'umoresza M. Ilnauka o
kBaHTax. POTOHBI




96

DHeprust 1 UMITyJbc GOTOHA

dotorpdext. OnbiTer A. T'.

97 CroseroBa. 3aKOHBI
dororddekra
VYpaBHeHue DUHIITEHHA 114

98 dotoaddekra. "KpacHas
rpanuna” gorosddexra

99 HaBnenue ceera. OnbITh 1.
H. JleGeneBa

100 BonHOBBIC CBOMCTBA YaCTHI]
Bounsb! ne bpoins. J{nnHa

101 BOJIHBI Ji¢ bpoiins u pasmepsl
00J1aCTH JIOKAJIM3AIUU
JBUXKYIIEHCS YaCTHIIBI

102 KopnyckysipHO-BOITHOBOM
TyaJii3M

103 Judpakius >7eKTPOHOB Ha
KpUCTAIIIaxX
Crneuuduka usmepeHuit B

104 Mukpomupe. COOTHOIIEHHS
HEOIpPEIETEHHOCTEN
['eitzenbepra

105 Pemenue rpaduyeckux 3amaq

106 Pemenne pacu€THbIX 33124

107 KonTponbhas pabota no




temaMm: "OcHoBel CTO",
"KopnyckyisipHO-BOIHOBOMN
Jyanuszm"

108

OnBITHI 10 UCCIIEOBAHUIO
CTPOEHHUSI aTOMA.
IInanerapnas mozens aroma
Pezepdopna

109

IToctynatel bopa

110

Buner ciektpoB. CriekTp
YpOBHEH 2HEPrHH aToMa
BOJIOpOAA

111

CronTaHHoOE U BBIHYKACHHOC
H3JITYYCHUC CBCTA

112

Jlazep

113

Hyxiionnas Mmozens sipa
I'eiizen0Oepra-lBaneHko.
3aps1 1 MaccoBOE YUCIIO SApA.
N3otonsl. PagnoakTuBHOCTH

114

3aKoH paIuOaKTHBHOTO
pacnaga. CBoiicTBa
HOHU3UPYIOLICTO U3JTyYCHUS.
BrusiHue pagnoakTHBHOCTH Ha
JKUBBIC OPTaHU3MBI.
Jo3umerpus

115

DHeprus CBsI3U HYKJIOHOB B
anpe. SAnepubie cuibl. Jledexr




Macchl sapa. SnepHeie
peakuuu. SInepHble peakTopsl.
[Tpobaems! ynpaisieMoro
TEPMOSIEPHOTO CUHTE3a.
DKOJIOTUYECKHUE ACTIEKTHI
pa3BUTHSA AAEPHON
SHEPIreTUKHU

116

Metoapl peructpauuu u
HCCIJIEJOBAHMSI DJIEMEHTAPHBIX
yactull. DyHaamMeHTaIbHbIE
B3aUMOJICUCTBUSA. bapuoHsbl,
ME30HBI U JICITOHBI.
IIpencraBnenue o
CranpaprHoit moaenu. KBapk-
[JIFOOHHAs1 MOJIENb aIPOHOB

117

®du3uKa 3a npeaeaaMu
CranmapTHOI MOJIemH.
TémHas Marepus U TEMHas
sHeprus. EquncTBO
¢du3nveckoil KapTHHBI MUpa

118

Dransl pa3BUTHS aCTPOHOMUM.
3HayeHue aCTPOHOMUU

119

IIpuMeHnMOCTB 3aKOHOB
bu3uKY U1t O0BSICHEHUS
MIPUPOIBI KOCMHUYIECKUX
00BEKTOB. MeToabl
ACTPOHOMHYECKUX




HUCCIIENOBAHUI

120

CoBpeMEeHHbIC ONITHYECKUE
TEJIECKOIIbI, PAIHOTEIICCKOIIBI,
BHeaTMoc(epHasi acCTpOHOMUS

121

Bux 3Bé31H0r0 HEODA.
Co3Be3aus, spKue 3BE31bl,
IUIAHETHI, UX BUIUMOE
IBIDKEHUE

122

Conneunas cucrema. CouHIie.
ConHeuyHast aKTUBHOCTb.
HcTtounuk sHeprun ConHua u
3BE3/1

123

3BE3/bI, UX OCHOBHBIC
XapakTepUCTUKH. [luarpamMmma
"creKTpaJIbHbIHN Ki1acc —
CBETUMOCTB"

124

3Be3abI TIIaBHOM
[IOCJIEI0BATEILHOCTH

125

BuyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS
0 MPOUCXOKIECHUU U
spoyrony CoHIa U 3BE3].
OTanel )KU3HU 3BE3]

126

Mineunsii [IyTs — Hama
lNanaktuka. TUIBI ranaKkTHK.
YEpHbIe ABIPHI B s1pax




TaJIaKTHUK

127

Bcenennas. Paciiupenue
Bcenennoii. 3akon Xa06ma.
Teopus bosboro B3peIBa.
PenukroBoe n3iyyeHue

128

MacmrabHas CTpyKTypa
Bcenennoii. MeTtaranaktuka

129

Hepeménnsie mpoOaemMbl
aCTPOHOMHUHU

130

Pu3nyecKuil MPaKTUKYM I10
teme "Uccienosanue
MarHUTHOTO TOJIS
IMOCTOSTHHBIX MarHUTOB'" MJIM
"HccnenoBaHue CBOMCTB
dbeppoMarueTuKkoB" UIu
"UccnenoBanue ASHCTBHS
IMOCTOSHHOT'O MarHuTa Ha
paMKy ¢ TOKOM"

131

Pu3nYeCcKUil IPAKTUKYM 110
teme "M3mepeHne cuisl
Awmrnepa" win "V3yuenune
3aBUCUMOCTH CHJIbI AMIlepa
OT CUJIBI TOKA" MIIH
"Onpenenenrie MarHUTHOM
MHAYKIMHA Ha OCHOBE
u3MepeHus cuiibl Amrepa"




132

PuU3NYECKUN IPAKTUKYM 110
teme "HccaenoBanye SBIICHUS
3JIEKTPOMArHUTHOMN
WHIYKIUU'" Wi
"OnpeneneHne HHIYKIIMA
BUXPEBOTO MarHUTHOTO MoJIs"

133

Du3nYecKuil MPaKTUKYM I10
TeMme "UccienoBanue IBICHUA
camounaykiun" win "Coopka
MOJICJIN AJICKTPOMArHUTHOTO
reneparopa"

134

Pu3nyecKuil MPaKTUKYM I10
teme "M3mepenue nepuojaa
cBOOOIHBIX KOJIEOaHUIT
HUTSHOTO U TIPY>KUHHOTO
MasITHUKOB"

135

PuU3HUECKUN IPAKTUKYM I10
teme "[IpeobGpazoBanue
SHEPrUM B MPY>KUHHOM
MasiTHUKE"

136

DuU3HUECKU IPAKTUKYM 110
teme "UccaenoBanue
MIEPEMEHHOTO TOKa Yyepe3
ITOCJIEIOBATEILHO
COEJIMHEHHBIE KOHEHCATOP,
KAaTyLIKy ¥ pe3ucTop’ win
"HccnenoBanue paboOThI




HCTOYHHNKOB CBE€TAa B ILICIIN
MepeMEeHHOro ToKa"

137

PuU3NYECKUN IPAKTUKYM 110
teMme "M3yueHue napameTpoB
3BYKOBOM BOJIHBI"

138

Du3nYecKuil MPaKTUKYM I10
teMme "M3mMepenue nokasarens
MIPEJIOMJICHUS CTEKJIa" WIH
"IlosyyeHne n300paxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia
Y JIUH3bI"

139

Pu3nYeCcKuil IPAKTUKYM 110
teme "HccnaenoBanue
3aBHCUMOCTH (POKYCHOTO
paccTosiHUs OT BellecTBa (Ha
IpUMepe )KUIKUX JUH3)" WK
"N3mepenue GpokycHOro
PacCTOSIHUS PACCEUBAIOIIUX
auH3"

140

PuU3HUECKU IPAKTUKYM I10
teme "HaGmoienue
T(pakuuu, HHTephEepeHINH
Y noJsipu3anuu ceera'

141

Du3NYECKUN IPAKTUKYM 110
teme "OnpeneneHue
MMITYJIbCA Y DHEPTUU
PENATUBUCTCKUX YacTHUIL (110




dororpadusm TpekoB
3apsHKEHHBIX YacTHUIL B
MarHuTHOM ToJie)"

142

PuU3NYECKUN IPAKTUKYM 110
teme "M3mepenue
nocrosiHHou [limanka Ha
OCHOBE HMCCJIEJOBAHUSA
doTodrdpdexra" nam
"HccneqoBaHue 3aBUCUMOCTH
CHUJIbI TOKA YEPE3 CBETOAHOT
OT HarpspKeHus"

143

Pu3nyecKuil MPaKTUKYM I10
teme "VccienoBaHue ciekTpa
Pa3peKEHHOTO aTOMAPHOIO
BOJIOPO/Ia U U3MEPEHHUE
noctostHHOM Punbepra”

144

PuU3HUECKUN IPAKTUKYM I10
teme "HccnenoBanue
paauoakTUBHOTO (PoHA C
UCIIOJIb30BaHUEM JT03UMeTpa"
unn "V3ydeHue noryioneHus
OeTa-yacTuIl aTlOMUHHEM"

145

Pu3nYecKuil NPAKTUKYM 110
teme "Habmonenus 38E31HOTO
Heba HeBOOPYKEHHBIM IJ1a30M
C UCIOJIb30BaHUEM
KOMITbIOTEPHBIX MPUIIOKEHUN




JUTSL OTIPEJICIICHUS TIOJIOKESHU S
HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3ausi CeBepHOro
MOJTYIIAPUS U SIPKUE 3BE3/bI"
vy "HaOnroneHns B TEIECKOII
JlyHsl, 1aHeT, TYMaHHOCTEN
Y 3BE3THBIX CKOILICHUH"

146

O06o061IEHNE U
cucTtemarusanus 3HaHu. Pomib
(U3HUKN U aCTPOHOMUH B
3KOHOMHYCCKOMH,
TEXHOJIOTHICCKOM,
COIIMATbHOM 1 3THYECKOI
chepax nesaTeTbHOCTH
YyeJIoBeKa

147

0O00011eHue u
cucTreMaTu3anus 3HaHui. Poib
U MeCTO (PU3UKU U
aCTPOHOMHUHU B COBPEMEHHOM
Hay4YHOW KapTUHE MHUpa

148

0O00011eHue u
cucreMarusanus 3HaHuil. Poib
¢du3nueckoil Teopun B
dbopmupoBaHUU
npeCcTaBiIeHu 0 HPU3NIECKOM
KapTHHE MHpPA, MECTO




(du3nUecKoil KapTHHBI MUpPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHbIX
IPEICTaBICHNN O IIPHPOEC

149

O060061EeHNE U
cUCTeMaTU3alus 3HaHUI 110
teme "Kunematuka"

150

O06o0061IEHNE U
cUCTeMaTU3alusd 3HaHUH 110
teme "Kunemaruka"

151

O06o0061IEHNE U
cUCcTeMaTu3anys 3HaHuH 110
teme "JIlunamuka"

152

O0o061IeHuE U
cucTeMaTu3aIns 3HaHUM 110
teme "CTtaTuka TBEpIOTO
Tena"

153

0O00011eHue u
CHCTEeMAaTH3amys 3HaHUH 110
TeMe "3aKOHbI COXpPaHEHUS B
MexaHuke"

154

0O00011eHNEe U
CHUCTeMaTH3alys 3HaHUH 110
Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETHYECKOU Teopun”

155

0O000meHne n




cUCTeMaTU3alus 3HaHUH 110
teMme "TepMoauHamMuKa.
TenmoBbie MaIUHEL"

156

O0o061IeHNE U
cHCTeMaTH3aIys 3HaHUH 110
TeMe "ArperaTHble COCTOSTHUSA
BemecTBa. Ma3oBrie
nepexoanl"

157

O6o006menne u
cHUCTeMaTU3alus 3HAaHUH 110
TeMe "Dnekrpuyeckoe nose"

158

O0o061IeHNE U
CHCTEeMAaTH3amys 3HaHUH 110
teme "IlocTosSHHBIN
IIEKTPUYECKUH TOK"

159

0O00011eHue u
CcHUCTeMaTU3alrs 3HaHUH 110
teMe "TOKHU B pa3IuYHbIX
cpenax"

160

0O00011eHue u
cUCTeEMAaTHU3alus 3HaHWH 110
Teme "MaruutHoe noJe"

161

PesepBHbIil ypok. O6001meHne
U CHCTEeMaTu3alus 3HaHUU 110
TeMe "DIeKTpOMarHuTHas
UHIyKUus"




162

PesepBHriit ypok. O000mmIcHHE
1 CHCTEMaTH3allHs 3HAHUH 110
TeMe "MexaHHYeCcKHe
KoyneOanus"

163

PesepBHriit ypok. O000mIcHHE
U CHCTEMAaTHU3alHs 3HAHUHN T10
TeMe "DNeKTPOMarHuTHBIC
KoseOaHus"

164

PesepBubliil ypok. O60011eHIE
Y CUCTEeMaTH3aIs 3HaHUH 110
TeMe "MexaHHUYeCcKHe U
3JIEKTPOMArHUTHBIE BOJTHBI"

165

PesepBubIil ypok. O60011eHIE
U CHCTEMAaTH3alHs 3HAHUN T10
teme "OnTuka"

166

PeseprubIil ypok. O60011eHIE
u cucreMaTtuisanus 3HAaHUH 110
teme "OcHoBel CTO"

167

Peseprubliil ypok. O60011eHIE
U CHCTEMaTHU3allusl 3HAaHUH 110
teme "KopnyckymispHo-
BOJIHOBOM tyanu3m"

168

PesepBHbIil ypok. O6001meHne
n cUucreMaTrui3anus 3HAHUH 110
teme "®dusnka aroma"

169

PesepBHbIil ypok. O6001meHne




A CUCTEMATHU3aLUs 3HAHUH 110
teMe "®u3nKa aTOMHOIO sIpa
Y 3JIEMEHTApPHBIX YacTHUIl"

PesepBHriit ypok. O000ICHHE
n cucreMaTrusanus 3HAHUU 110

170 " 1
TeMe "DIeMEeHThI
actpoduzuxu"
OBILEE KOJIMYECTBO YACOB
170 16

I10 ITPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHAJIBI JIJIS1 YYEHUKA
» dusuka, 10 knacce/ KacsssaoB B.A., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODAY»; AkinonepHoe od1iecTBo «M31aTenbcTBO

«HpOCBCHICHI/Ie»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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