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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJOKCHHWA W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM ¢enepaibHON pabodeil mporpaMMbl BocniuTanus W Konuenuuu
npenoAaBaHus yueOHoro npeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ @enepanuy,  pealu3yOIMX  OCHOBHbIE  00pa30oBaTENIbHbBIC
POTrPaMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHHSI TEM U Pa3/IeiioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0Yy4YaroIIHUXCH.
[TporpamMMa mo ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHUM, OOIIel
CTpaTernd OOy4YeHHs,, BOCIMTAaHUS U Pa3BUTHS OOYyYaIOLIUXCS CpPEACTBaAMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aa4 MPOPECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM IS
IPOSIBJICHUS] CBOMX HHTEIUIEKTyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH KaxKIbIM
OOy4arolmumMcsi, KOTOpble HEOOXOAWMBI Il TNPOJOJDKEHUS oOpa3oBaHMs B
OopraHu3anusx Npo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WH)KEHEPHBIM CTICIIMATbHOCTSIM.

B nmporpamme mno (¢usMke Onpeaensiorcs IJIaHUPYEMble pe3yJbTaThl
OCBOCHUS Kypca (PM3MKK Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeaMeTHbIE, MpeaMeTHble (Ha  yrinyOonéHHoMm  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOydYaloImuXCsl, OCBOMBIINX
nporpaMMmy 1o (U3UKE Ha YpPOBHE CcpeaHero oOImero oOpa3oBaHHS Ha
yri1yONE€HHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma o (pu3HKe BKITIOYAECT:

IUTAHUPYEMBIE Pe3ylbTaThl OCBOEHHUS Kypca GU3HKH Ha yriayOnéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTATHI 110 T01aM 00yUCHUS;

coJiepkanue yueOHoro npeamera « @u3ukay» 1mo rogam o0ydeHus..

[Iporpamma 1o (Qu3MKe WMeEEeT NPUMEPHBIN XapakTep U MOXKET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX PabovMX Mporpamm.

[TporpamMMa mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHTENCH U
NPEIOCTaBIAET BO3MOXKHOCTU Il peaju3aldd Pa3IUYHbIX METOJUYECKHUX
NOJXOJOB K NpenojaBaHuio (U3UKH HAa YIIyOJIEHHOM YypOBHE NpPU YCIOBUU
COXpaHEHUs 00s3aTeTbHOM YacTH COIEPKaHUS Kypca.



®dusuka Kak Hayka O Hambojee OOIIMX 3aKOHAaX MPHUPOIbI, BBICTyMAas B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SABJICHHUM, H3y4aeMbIX XHMHEH, Ouoyioruei,
busngeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIIO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTe€pUajioB C 3aJlaHHbIMU CBOWCTBaMHU. M3ydyeHue
GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (OpMHUPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uku Ha ypOBHE CpeIHEro oOLIero 00pa30BaHUs MOJI0KEH
PS UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3lesoB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peanuzanys npeanosaracT HCIOJb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICICEHUE CBSI3U PAa3BUTHUS
¢uzukn ¢ pa3BuTHEM OOLIeCTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpOOIeMamu.

Hoen npuknaonon nanpasiennocmu. Kypc usnku yriry0iaEHHOTO ypoBHS
IIPEANOaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX JKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo0sIeM palMOHAIBLHOTO MPUPOIONOIH30BAHUS U IKOJIOTMYECKON 0€30MacCHOCTH.

OcBoeHME cofiepKaHus MTPOTPAMMBI TT0 (PU3UKE JOJHDKHO OBITH MMOCTPOCHO Ha
NPUHLINIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITENILHOTO YKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mnpouecca. g yriayOnaéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crmocoba peanm3anuyd (U3HUECKOrO0 TMpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpAaTOPHBIX pPabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus pazaena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (QuMke cHUCTeMa YYEHHUYECKOrO0 HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Brioop
TEMAaTUKU JJIS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX Pa0dOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAaHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipu sToM obOecneunBaeTcs
OBJaJiIcHUE OOYyYarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TNPSIMbIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUIO PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4M C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3WUYECKOU MOJENBIO, TTO3BOJISIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paslienia Kypca, Tak U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pas3nienioB. /(s kayecTBEHHBIX 3a1a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nUecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TPeOYOIIHe BbIOOpa
(bu3nYeCcKoi MOJIENHU sl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepuanbHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 OOIIero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHUE Ui BBIMOJHEHHUS YKa3aHHBIX B IporpaMMme IO
(bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaKXXe IEMOHCTPAIIMOHHOE 000pYI0OBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JTOCTATOYHOCTH W  OOECIEUYUBAET IOCTAHOBKY
MEePEYUCICHHbIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMK st
WCCJICMOBAHMSI  WM3Yy4YaeMbIX  SIBIIEHUW ©  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 000OpynOBaHME MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BHJIE TEMATHUYECKUX KOMILJIEKTOB M OOECIEeUHUBaAETCA B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHHE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCS K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUs U (HOpMHpPOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHUpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOIB30BAaHUEM (DU3NYECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
poecCUOHANBHON  JESTENBHOCTU, CBSI3aHHBIX C (U3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUIO B 5TOM HaIPaBJICHHH.

JlocTikeHrne 3TUX Ielield 00ecrneunBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKd Ha YPOBHE CPEITHETO O0IIEero 00pa3oBaHusI:

MpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 00ImUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUU TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bU3MYEeCKUX SBJACHUN B MPUPOJE W JUISI TPHUHITHS TPAKTHYCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KM3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nUecKoil MOJEINbI0, 3a/ad, MOAPA3YMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajay
WH)XEHEPHOT'0 XapaKTepa,

NMOHMMaHuEe (U3UYECKUX OCHOB U TIPUHIIMIIOB JIEUCTBHUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCcKX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpIperanuu HHpopMaluuy,
ONpeIeNICHNs TOCTOBEPHOCTH MOJYUYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro npeamera «®Du3uKa» Ha YpOBHE CpEAHEro OOIIEero
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenne ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHETO OOIEro
obOpazoBanus orBoautcs 340 gacoB: B 10 kiacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMmme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM WHAMBHIYaIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPKXAHUE OBYUEHUSA
10 KJIACC

Paznen 1. Hayunblii MeTOA O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 o3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

OKCIEpUMEHT U TEOpUs B Ipoliecce MO3HaHWs Npupoasl. Habmronenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(pOBBIE
U3MEpUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BeIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHA).

MopenupoBanue QpU3MUECKUX SIBICHUN M MPOIECCOB (MaTepHUalibHasi TOUKa,
a0COJIOTHO TBEPAOE TENO, WACalIbHAS >KUIKOCTb, HJCANBHBIA Ta3, TOYECUYHBIH
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTU. Dusnueckas
TEOpHs.

Ponp u mMecto Qu3Nku B (OPMHUPOBAHMU COBPEMEHHOM HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHLHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

N3mepeHrne cuiibl TOKAa W HANPSXKEHUS B LEMU IMOCTOSHHOTO TOKa MpPH
MTOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBOM jadbopaTopued no ¢usuke. [Ipumepsl u3mMepeHus
(bU3MYECKUX BEJIMYMH TP IIOMOIIN KOMITBIOTEPHBIX JaTYUKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €r0 IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopusi.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUYKH, HMX MPOEKIIMH Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduku.

CBobOogHOEe mMajeHue. YCKOpeHHe CBOOOIHOTO majacHHUsA. J[BrmKeHUe Tena,
OpOIIEHHOTO TOJ YIJOM K TOPHU30HTY. 3aBUCHMOCTh KOOPJWHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U MX TpaduKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTelbHOE (TAHI€HUUAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JIBUKCHHE CHApSIOB, LICTIHbIE, IIecTepéHYaTsle U peMEHHBIE TMepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucTteMbl OTCYETa, WIUTIOCTPAIUS KHHEMAaTUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Crioco0bI ucCIeIOBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i NBMEPEHNe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue aBwkeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU30HTY U
TOPU30HTAJIBHO.

Hanpasrienue cCKopoCTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, nPAKMUKyM.

N3ydyeHrne HEepaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONpPEENIeHUs] MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi npu MpsSIMOJIMHEHHOM PAaBHOYCKOPEHHOM IBM)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUn).

WN3yuenne nBWXKEHUS Tejla, OpPOIIEHHOrO0 TrOpU30HTalbHO. IIpoBepka
THIOTE3bI O TIPSIMON MPOMOPIUOHAIBHON 3aBUCHMOCTH MEXAY JaTbHOCTBIO
noJiéTa U Ha4aJIbHOM CKOPOCTBIO TeJa.

W3ydyeHue IBUKEHHUS Tella IO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuojaa oOpalieHUs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MueprumaneHble cucteMmsl oTcyéra. lIpuHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA /U1s1 MaT€pUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHHSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT reorpaguueckod MUpOThl. JIBHXKEeHUE
HEOECHBIX TeN U UX CITyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

Cuia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, nBMKymerocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKeHUs Tell B UHEPUUAIbHBIX U HEMHEPIUATbHBIX CUCTEMAX
OTCYETA.

[IpyuHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHI, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa Io
HAKJIOHHOU IUTOCKOCTH HA 33JaHHOE PACCTOSIHUE OT €r0 MaccChl.



HccnenoBaHue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

V3ydyeHne IBHMKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOM depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBucumocty F(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpaumleHus. [lnedo cuibl.
CrnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsbkecTu Tena.

Y ciioBus paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKHE TMPOLECCHI: KPOHIITENH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jlemoncmpayuu.

VY cIi10BUSsL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PaCUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvt coxpaneHus 6 mexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUAIbHBIX TOUYEK. LleHTp macc
CHUCTEMbI MAaTEpHUAIbHBIX TOUYEK. Teopema O IBMKEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBUKECHHUE.

MomeHT umiynbca MarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE paOOThl CUIIBI.

MoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MaTepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW YHEPTUN MATEPUATIBHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHumaneHass >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE I1apa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHym Ui MACAIBHOM JKUJIKOCTH KaK CIEIACTBHUE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHOM SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmMuKym.

M3mepeHne nMiryiibea Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TpEHUSI.

Omnpenenenue padbOThl CHIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUST MOJIEKYJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL BellecTBa. Monenm CTpOeHHs TIa3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ATHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kiamneiipona. AoOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MIPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIOy [JaBICHHEM U  CPEIHEH KUHETUYECKOM  3HEepruei
MOCTYINATEIbHOTO TEIJIOBOTO JBHXKEHHS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU SHEpPruei MocTynaTeIbHOro TeIIOBOIO JIBUKEHUS €€ YaCTHII.

TexHHYeCKre YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HaHOMATEPHUAIIOB.

Jlemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita lltepHa.

[IputsxeHre MOJEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnrogenue u nccieoBaHue N30IpOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
rdpoBoii 1abopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMBbl. BHelIHNE U BHyTpeHHUE napaMeTpsl. [lapametpsl
TEPMOJMHAMUYECKON CHUCTEMbl KaK CPEJIHUE 3HAYEHUSI BEIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. CamMomnpou3BOibHAS — pellakcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHEe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH 3HEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruucienne paboThl o rpaduky
mpoliiecca Ha pV-auarpamme.

Tennonepegaya  kKak  cmoco0  M3MEHEHUs  BHYTPEHHEW  SHEPruu
TEPMOJMHAMHUYECKON  cuUcTeMbl 0e3  coBepuieHus paboTel. KoHBekus,
TEIUIONPOBOJAHOCTD, U3TTyUYCHHUE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BELIeCTBA. YpaBHeHME Maliepa. YaenbHas TeEIUIOTa CTrOpaHus
TormBa. Pacu€r koiumuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM IIpoIiecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHssi »sHeprus. KonnuecTBo
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCONIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIe! eicTBus TertoBbix MamuH. KIT/T.

MaxkcumansHaoe 3HaueHue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUIOBBIX» OTXOJ0B C
MCIIOJIb30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

W3menenue Temneparypsl pu aanadaTuyecKoM pacIlIupeHUN.

Bo3aymHoe orauso.

CpaBHeHME YAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamus. lcmapeHne W KureHwe. Y AeibHAs
TEIJI0Ta MapooOpa3oBaHusI.

HacblllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH W JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBienne W Kpuctamm3anus. YJelbHas TEIUIOTAa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3zoBbIX MEPEX0ax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. KodaphuimeHT MOBEPXHOCTHOTO HATSHKCHUS.
Kanumsipasie siBinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermioBoe paciupeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>XKEHHOM JTaBJICHHM.

N3mepenure cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTbHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHOW BIaXHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
ITOMEIECHHH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanve 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekrpoauHaMuKa.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOsBICHMs. OJIEKTpUYECKHil 3apsan. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHAJIEKTPUKA U  MHOJYIPOBOIAHHUKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anektpuueckoro  mond.  [IpoOGueiii  3apsn.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUIECKOTO 1MOJsA. OTHOPOIHOE AIEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHinumaneHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MeKTPOCTaTUYECKOrO NoJiA. CBA3b HANPSHKEHHOCTH IOJI U PA3HOCTH
NOTEHIMAJIOB JUJISl JIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPHIO3UIINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HANpsXKEHHOCTH 3TUX MOJEH U
HKBUITOTEHLIHAJIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PABHOBECHS 3aPsI0B.

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DneKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILJIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coennHeHNE KOHIeHCaTOpoB. [locnenoBarensHOe coeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTophbl, renepatop Baun nep 'paada.

Jlemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DJIEKTPUUECKOE TI0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anexTpocratuyeckoro reHeparopa (Ban nep ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsSHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANOIA.

N3ydeHnne npoTekaHusi TOKa B LEMHU, COJACPHKAILIECH KOHJIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccenenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcioBusL CymecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOYHMKH
toka. Hanpsikenue U u D]1C é.

3akoH OMa i1 ydacTKa MEMu.

DIIEKTPUYECKOE COIIPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUSA
OJHOPOJITHOTO MPOBOJAHWKA OT €ro UIMHBI W IUIOMIAAX IIONEPEYHOrO CEYECHUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE ITPOBOJHUKOB.
Pacuér pa3BeTBiE€HHBIX AekTpruueckux nenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOrO0 TOKa. TemioBas MOIIHOCTb, BhIIENseMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) JJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHMS U CBETOAUOA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUIOLIAAN MOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCHMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrniocoObl coelMHeHNns UCTOYHUKOB Toka, D/1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOoro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS JJISI  JIAMITBI
HaKaJIUBaHMUSI.

YBenudeHue npejesia u3sMepeHus amnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJI€3HOM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3uunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTH COINPOTUBICHUSI METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass W MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrponni. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOATEIIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPHMEHEHHE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMO[, TajbBaHUKA, papUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHASI MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTY METAJIOB U ITOIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HaGmronenue amexTposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TOIPEUTHOCTH U3MEPEHUN (DU3HUECKUX BEJIIUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MesxknpeaMeTHbIE CBA3H.

WU3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHO20
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumotesa, (u3MYecKass BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeitHas QyHKIuS,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHomerpudeckue QpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl 1 HX MPOEKIINU HA OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW mpupoae, 1uddys3usi, ocMoc,
TEIJI000MEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYXKAIOIIEH cpeibl,
yTHIM3alus OHWOOPraHMYECKOTO TOIUIMBA JJiIi  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KaIWJUISIPHBIC SIBJICHUS B IPUPOJIE,
AIEKTPUYECKUE SABJICHUS B )KUBOM ITPUPOJE.

Xumua: IHUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE AaTOMOB M MOJEKYI,
MOJIb BEIIECTBA, MOJISIPHAs Macca, II0JIyYEeHHE HAHOMATEpUAIOB, TEILIOBBIE
CBOMCTBA TBEPIBIX TEN, )KUIAKOCTEH U Ia30B, KUIKAE KPUCTAIUIBI, SJIEKTPUUYECKUE
CBOMCTBA METAJUIOB, JIEKTPOJIUTAYECKAs TUCCOLMALMS, TaJbBAHUKA, JIEKTPOHHAS
MHKPOCKOTIHA.

TI'eocpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
Y4ET CYXOr0 M JKUAKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKLHUU
(KpOHIITENH, peméryaTble KOHCTPYKIMK), UCHOJIb30BAHUE 3aKOHOB COXPAaHCHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJOMET W JAPYrHe), IBUTaTe]Ib BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTHH
[IOJIy4€HUsT COBPEMEHHBIX MAaTE€PUAIIOB, B TOM YHMCJIE HAHOMAaTEpUAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE 3JIEKTPONPHUOOPOB,
razopaspsiHble JJaMIIbl, TOJYIIPOBOAHUKOBBIC MPUOOPHI, FaTbBAHUKA.

11 KUIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMonelcTBUEe TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJTHOM MarHuTHOM Iojie. Pa6oTa cuisl Jlopenna.

MaruautHoe nosie B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMPUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa 7uHHMA  WMHAYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUi MarHuTHOM MHIYKIIMH TOJIS ITTMHHOTO MPSIMOTO TPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMS yYKa 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUS OCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHue DNEKTPOMArHUTHOW MWHAYKOMU. [IOTOK BekTOpa MAarHUTHOU
uaaykiuu. OJIC wuHAyKIMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenua.

NunyxktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOUHIYKINH.

DHEeprus MarHuTHOTO TOJISI KATYIIIKHA C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHA
I€Yb, COJICHOU/, 3alIUTa OT JICKTPU3ALMH TEJ NPU ABUKEHUH B MArHUTHOM T10JIE
3emuu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHATHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUY BUXPEBOIO MATHUTHOTO TIOJIS.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTUuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza konebanuil. CBsi3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIEOAHMIA
MaTeMaTH4ecKoro wasTtHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux Kojebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BinusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0Jie0ATEIbHOTO IBUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MAJIbIX KOJieOaHUI rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxarmux KojaeOaHuii U 3aBUCUMOCTH Meproaa CBOOOHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

UccnenoBanne kojebaHWi Trpy3a Ha MacCMBHOM TPYXXKHHE C LEJIbIO
dhopMupOBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Habmronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.



H3mepenune mnepuona CBOOOIHBIX KOJIEOAHHM HHUTSAHOTO W MIPYXKHUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXaIOIKX KOJIEOAHHIA.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCATopa C aMIUTMTYOM CHIIbI TOKA B KOJI€0AaTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxaromme 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HAaNpsDKEHWS NpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U noTpediIeHUE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHHYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB 4aCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuuiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['ereparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUH.

Mopenp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHCc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U PUHIMIT ACHCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

Nzyuenue tpancopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHiTHOIO PE30HAaHCA.

HccaenoBanre paboThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE GO0JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHus. llomepeunsie u
MpONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJHBI.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaKCHHE, MPEIOMJICHUE, WHTEePhEpEHIUS |
U pakius.

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

[ITymMOBO€ 3arpsiI3HEHUE OKPYKAOUIEN CPEBI.

DJIEKTPOMarHUTHBIE BOJHBI. Y CJIOBUS U3IIYYCHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBolCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpaKius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DNEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neun,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJUIIUHE.

Hemoncmpauuu.

OO0pazoBaHue U paclpoCTPaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue otpaykeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

HaGmronenune nuatepdepeHunn u 1uppakiiny MEXaHUUECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HaOmronenue cBsI3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHue,
pesIoMJICHUE, TOJspU3aus, Tudpakius, UHTepdepeH .

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmMuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOMU cpene. Jlyu cera.
To4eyHbIl HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npeoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUSL TOHKOM c(epruyecKoil JHH3bl OT €€ IF€OMETPUH U OTHOCHUTENIBHOTO
IOKa3aTess MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CHCTEMAX.

Ontuueckue npudopsl. Paspemaromniast cnocodHocTh. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblE HCTOYHUKH.
YcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEpGhEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiraccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MAaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuszauus csera.

TexHuueckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHET0 oTpaxeHus. Mojienb CBEeTOBOIA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Moaenn MUKPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpesioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS paCcCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTepEepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyYCHHUS Ha ABYX LIETSAX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune IuHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOUIM AU(PPAKIUOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  OPUMEHMMOCTM  KJIacCMyeckon  MmexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanust  JlopeHria.
YcioBue mnpuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKpAIICHUE JJTHBI.

DHeprus U UMNYJIbC PENATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJIbCOM PEISATUBUCTCKON YaCTULIbl. DHEPTUS
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHus: Buna. ['mnore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHEHHE
DitamreitHa 11t potoaddexra. «KpacHas rpanuinay pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyto moBepxHOocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yacTull. Bonnel ne bpoird. JInuna BosHb e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alUu JABWXKYyIIeWcsa dactuubl. KopmycKymispHo-
BOJIHOBOH Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzendepra.

TexHH4eckre yYCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBaHnre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYOPOBOJHHKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaHoM [11anka Ha ocHOBe HcciieoBanus hoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs aTtoMma. IlnaHerapHas Mojenb aToma
Pesepdopna.

[Toctynater bopa. M3nyuenue u nornomieane GoTOHOB MPU MEPEXOE aToMa
C OZHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

Habnrogenue IMHEH4aToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHo20 A0PA U INEMEHMAPHBIX YACUY.

Hyxnonnass monens snpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. DJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-uziyyeHue.

3akOH pPaANMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3Iy4CHMs. BIusHME pAaTMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3nydyenus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaluy U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHL.

OyHIaMEHTAJbHBIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TiitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO Qu3nyueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HAHCHAs: TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

HccnenoBanne TpekoB 4acTHIl (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHOMHUHU. [IpUMEHMMOCTH 3aKOHOB (U3UKH JUISI OOBSICHEHHS TPUPOJIBI
KOCMHUYECKHUX 00BEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro HeOa. Co3Besnmus, sSpKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CostHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpocHuE
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky m kBaszapbel. UEpHbBIE ABIPHI B Sapax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue raigakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3ITyUeHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmonenus 3BE3mHOTO HeOa HEBOOPYKEHHBIM IJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUHN ISl OTPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTUKYM.

CniocoObl n3MepeHusi (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPCHUH (PU3UYCCKUX BEIIMYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKMUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

O06o01maroniee NOBTOPEHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poiib GU3NIECKON TEOprU B POPMUPOBAHUU MPEACTABICHUM
0 (Qu3MYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTHUHBI MUpa B 00OILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

NUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, ONOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (pU3MUYECKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJAECHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIWNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIOCKUX PUryp u o0béma Tel.

Bbuonocus: >nektpuyeckue SBICHUS B JKMBOW MpUpOnE, KoseOaTeabHbIE
JIBW)KCHUSI B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUH TIIpU NPOU3BOICTBE
QIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasl JHMArHOCTUKA B MEIWLHMHE, OINTHYECKHE SBIEHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
TEJd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX —PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE ITOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3JIeKTpoJBUTaTeNlb SIkOOH, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHIK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBBIE
IIPUEMHHMKH, SIEPHAs DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 11O ®U3UKE
HA VYPOBHE CPEIHEI'O OBHIETO OBPA3OBAHUAJIMUHOCTHBIE
PE3VYJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMS Yy4yeOHOro mpeamera «Duzukay
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYJArOITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOIrO OOIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:
rPaKIAHCKOI0 BOCIIMTAHMS:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HMIMH  OOydYaromerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIICYETIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlI€HWH B  00pa30oBaTebHON
OpraHu3aluy;

e YMEHHE B3aUMOJICUCTBOBaTh C  COLMAIBHBIMU  HWHCTUTYTaMHU B
COOTBETCTBHHM C UX (PYHKIIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakJIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKCHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOIO IMOBEACHUS;

e CIHOCOOHOCTH OLICHMBATHh CUTYAIIMIO U MPUHHUMATh OCO3HAHHBIC PEIICHMUSI,
OpPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B OCTPOCHUE YCTOMYHUBOTO Oy IyIIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e DOCTETHYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:

e HHTEpEC K pa3nu4HbIM chepaM mpodecCuoOHANTBHON JAESTETLHOCTH, B TOM

YyuCcJe CBSI3aHHBIM C (U3UKOW W TEXHUKOM, YMEHHE COBeplIaTh



OCO3HAHHBIN BRIOOP Oymaymiel mpodeccun u peain30BbIBaTh COOCTBEHHBIC
YKU3HCHHBIC TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHHIO W CaMOOOpa30BaHUIO B
o0nactu (PM3MKHU HA MPOTSHKEHUH BCEH JKU3HU.

IKOJOTHYECCKOT0 BOCIIMTAHUA:

C(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHUE II00ATBHOTO
XapakTepa 3KOJOIrHUECKUX Mpodiem;

IUIAHUPOBAaHUE W OCYILECTBIEHUE NIEHCTBHM B OKpYXarolled cpeie Ha
OCHOBE 3HaHUS 11T YCTOMUMBOTO Pa3BUTHSI YEIOBEUECTBA;

pacimpeHue OmbITa ACSITeIBHOCTH IKOJOTHUECKOW HANpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (U3HKE.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
M3yYeHUs (PUBMKK OCYIIECTBIISITh TMPOEKTHYIO M HCCIIEIOBATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
Bba3oBble JJoruueckue JelicTBUA:

CaMOCTOATENBHO  (OpMyIHMpOBaTP U aKTyaJlIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LEIN AEATENbHOCTH, 33/1aBaTh IAPaMETPbl U KPUTEPUH HX
JNOCTHIKEHHS],

BBISIBJIAITH 3aKOHOMEPHOCTM M TPOTUBOPEUMST B PacCCMATPUBAEMBIX
(bU3MYECKUX SIBICHUSIX;

pa3pabaTbiBaTh IJIaH PEMICHHS MPOOJIEMBbI ¢ YIETOM aHaIN3a UMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHUBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBHE
pe3yJIbTaTOB LENSM, OLIEHUBATH PUCKHU MOCIEACTBAN IEATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

Bba3oBnie ucciienoBarejnLCcKue 1eHCTBUA:

BJIAJICTh HAYYHOH TEPMHUHOJIOTHCH, KITIOUEBBIMU MOHATHSIMHA M METOJIaMH
bu3nUecKoil HayKH;

BJIAJCTh HaBBIKAMH  y4e€OHO-MCCIIEIOBATEILCKON | MIPOEKTHOMN
JEATCIIBHOCTH B 00JIACTH (PU3HKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHus 3aaady  (PU3HUecKoro
COJepKaHusl, MPUMEHEHHUIO PAa3IMYHBIX METOI0B TO3HAHMS,

BJIAQ/IETh BUAAMH JCSATEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU yYEOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIE/ICTBEHHBIE CBSI3M M aKTyaJU3WpOBaTh 3a/auy,
BBIIBUTATh THUIOTE3y €€ pelIeHHus, HaXOAWUTh AapryMEHTBl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHaAJIM3UPOBAaTh TMOJYYCHHbIE B XOJ€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POpPMYJIMPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JeSITEIbHOCTH, B TOM YHCJIE TIPU N3YYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHHMS MO0 (U3HKE B MPAKTHYECKYIO 001acTh
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00acTe;
BBIIBUTATh HOBBIE HJICH, MPEAJIaraTh OPUTHHAIBHBIC TOAXO0/IbI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBBIKAMHU MOJIyuyeHUs MH(pOpMalUU (U3HMUECKOTO COJEp KaHUsA
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOWCK,
aHaJlIW3, CUCTEMATHU3ALMI0 WM HHTEPHpPETAlUi0 HUHPOPMALMHU Pa3IUYHBIX
BUJIOB U (hOpM NPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpPMALINH;

UCIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTM B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHUSA B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus uHGOpMaIMM U LEJIeBOM ayAuTOpUH, BBIOMpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3YaTIU3ALINH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:

OCYIIECTBJISATh OOIICHHWE Ha Yypokax (U3NKK ¥ BO BHE-yPOUHOU
NEeSATEeTbHOCTH;



pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CUTyallMd M CMAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUs C MCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIB30BaTh  IpEUMyIleCTBA  KOMaHIHOM  H
WHIUBUIYAIBHON paboThI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C YUETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh LEIM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH U
KOOpJIMHHPOBATh JEUCTBUSA 1O €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JNEUCTBUMN, paCIpPeNesATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yNbTaThl COBMECTHOM padOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOrO0 y4acTHHUKA KOMaHAbl B
oOIIMIA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

[Ipe/uIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3WIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh NO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallusiX,  HpPOSBIATH  TBOPYECTBO M  BOOOpa)xkeHHe,  OBITh
VHULMATUBHBIM.

PeryasiTuBHbIE YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh ITO3HABATEJIBHYIO  JCSTENBHOCTH B
obnacti (U3MKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBbI, CTaBUTh U
dbopmyIHMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTABJIATH IUIAH PEUIEHUS! PACUETHBIX M KaYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUS MPaKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paclMpATh paMKUM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEeHTHpPOBaTh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



BIAJCTh HAaBBIKAMH TIO3HABATEIBHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIEICTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHHUII;

HCIIOJB30BaTh MPUEMBI pedIIeKCUU I OIEHKH CUTyalluh, BbIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO INMPUHHUMATh PEUICHUS IO HUX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTAaTOB
JIeSITeIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKH M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTAaTOB
JIESITCIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OITHOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOmero o0pa3oBaHMs Yy OOydarolIuXxcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHHUSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHUE NMPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIOCOOHOCTh aJanTHPOBATHCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKJIIOYAIOMIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yClexy, ONTUMHU3M, HHULMATUBHOCTb, YMEHUE JEHUCTBOBATh, UCXOMS U3
CBOMX BO3MO>KHOCTEH;

SMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAILHOE
COCTOSIHUE JApPYIMX, YYUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

COIIMAJIbHBIX  HAaBBIKOB, BKJIIOYAIOIIUX  CHOCOOHOCTH  BBICTPAWBATh
OTHOIIICHUS C JPYTUMH JIIOAbMHU, 3a00TUTHCS, MPOSBIATH HUHTEPEC U
paspemniatb KOHMIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATHI
K xonmy oOyuenuss B I0 knacce npeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONMIUXCST YMEHUI:

MOHUMATh POJb (PU3HMKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
HKOJIOTUYECKOM, COIMAIbHOM M JATHYECKOM cdepax esATeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUpAa,



3HaYCHHE OINUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOAWHAMHUKH, POJIb (U3UYECKON TEOPHH B
(dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeied (u3ndeckux Tel U
IPOLECCOB (SIBICHUI): HWHEpLMaIbHAs CHCTeMa OTcuéTa, aOCOIIOTHO
TBEPAOE TEJIO, MaTEepUAIbHAA TOYKA, PABHOYCKOPEHHOE JBUKCHUE,
CBOOOJIHOE TMajicHUE, aOCONIOTHO ympyras jaedopmariusi, aOCOIIOTHO
yrapyroe u abCoNMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICINIU ra3a, KUJKOCTH
U TBEPAOTO (KPUCTAILTUYECKOT0) Tea, UACaIbHBIN ra3, TOUSUHbIN 3aps/,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

pas3inyath YyCJIOBUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAaHUYECKHE TIPOIECChl U  SIBJICHUA,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBIKEHUS, (POPMysIbl KHHEMATUKU PaBHOYCKOPEHHOIO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH M TEepeMelIeHus,
3akoHbl HpIOTOHa, NpPUHOMO OTHOCUTENbHOCTH [anmies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
SHEPIuM, CBsI3b PaOOTHI CUJIBI C U3MEHEHUEM MEXAHUYECKOW SHEpPTruu,
yCIIOBUSI PaBHOBECHS TBEPJOTO Teia), MPU OSTOM  HUCIOJIB30BATh
MaTeMaTU4eCKOe BBIpAKEHUE 3aKOHOB, YKa3bIBATh yCJIOBUS
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anmumnes, BToporo
U TPEThEro 3akoHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HWMIYJIbCAa U
MEXAHUYECKON SHEPruHr, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHus MKT wu 3akoHBl MoONEKyIsipHOW (UBUKUA H
TepPMOJMHAMHUKU (CBA3b JIABJEHUSA HJEATBLHOIO Ta3za Cco CcpeaHei
KMHETUYECKOW SHEPrUed TEIUIOBOTO JBMXKEHUS M KOHIIEHTpALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEH KHUHETUYECKOMN
SHEPruel TEMJIOBOTO JABMKEHHUS €r0 YacTHll, CBS3b JIaBJICHUS UIEATBLHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpPAHEHMS APHEPIMU B TEIUIOBBIX MPOIECCax), TP ATOM HUCIIOIb30BaTh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBATh yCJIOBUS
MIPUMEHUMOCTH ypaBHeHUs MeHneneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSACHATH DJIEKTPUUYECKUE SBJICHHS, HCIOIB3YS
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JICKTPOJUHAMUKH (3aKOH COXPaHEHHS



AIEKTPUUYECKOTO 3apsga, 3aKOH Kyiona, MOTCHIIMAIIBHOCTh
AIEKTPOCTATUYECKOTO TMOJIA, MPUHUWIN CYNEPHO3ULIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKasblBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
ey Y JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apazes A 31eKTpoIu3a);

OMHKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CHIIA,
MOMEHT CHWJIbI, JaBJICHUE, NOTEHUUAIbHAS DSHEPrUs, KUHETUYECKas
DHEPrus, MEXaHW4ecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEIHHOE
YCKOpEHUE, Cujia TSHKECTH, CHJIa YNPYTOCTH, CUJia TPEHHS, MOIIHOCTb,
DHEPrus B3aUMOJCHUCTBUS Tena ¢ 3emi€éil BONM3M €€ TOBEPXHOCTH,
OHEprus ynpyroi jgedopmai MPYKUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
SHEPIusl HJCAIHHOTO OJHOATOMHOTO Tra3za, paboTa HJealbHOIO Ta3a,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TENMIOBOTO
JIBUTATENS; AIEKTPUUECKOE TOJIE, HAMPSKEHHOCTD JIEKTPUYECKOTO TOJIS,
HaINpsHKEHHOCTh TOJIEI TOYEYHOTO 3apsia WM 3apsKEHHOro mapa B
BAKYyME W B JUAJIEKTPUKE, IOTEHIMAN BJIEKTPOCTATHYECKOTO TOJI,
pPa3sHOCTh  MOTEHUUAJIOB,  JJICKTPOABIKYIAS  CWJIa, CHJIA  TOKa,
HaMnpsDKEHWE, MOIIHOCTh TOKAa, JJIEKTpUYECKass €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTUBIICHUE Y4YaCTKAa LENU C IOCIENOBATEIbHBIM H
MapajiyIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPIHUs IIEKTPUUECKOTO IO
KOHJEHCATOPA;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SBJICHUM:
MEXAHUYECKOE JBWKECHUE, TEIJIOBOE JBM)KEHHUE YACTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJEHCAIINS, TIJIaBJICHUE U KPUCTAILIIU3alU s, HAaIPaBJIECHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SIKBUMOTEHIMAILHOCTh MOBEPXHOCTHU
3apsIKEHHOTO MTPOBOJIHHKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUW (DU3NUYECKON BETUYUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  W3MEPEHUH, MIPU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (DHUKCHUPOBATh PE3yJbTaThl TMOTYyYEHHON
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHUAE TpaduKoB ¢ Y4ETOM
aOCOJIFOTHBIX MOTPENTHOCTEN U3MEPEHUH, JIeJIaTh BBIBOJBI 110 pe3yJibTaTam
VCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OIICHUBATh a0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;



IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TMIIOTE3BI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€laThb BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3bI;

coOJI01aTh IpaBuiIa 0€30MacHOro TPy/Ja IMpH MPOBEACHUU UCCIIEIOBAHUN
B paMKax yd4eOHOro OJKCINEpUMEHTa, MpakTUKymMa U  ydeOHo-
WCCIIEOBATEIBCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTro 000pyAOBaAHUS;

pemaTth pacy€THbIE 3aJladyd C SBHO 3aJlaHHOM M HEABHO 3aJIaHHOMN
bu3nYecKoil MOJENbI0: Ha OCHOBAHMM aHaIHM3a YCJIOBHS OOOCHOBBIBATH
BEIOOp (U3WUECKOW MOMACIH, OTBEYAIOIICH TpeOOBaHUSAM 3a1add,
OpUMEHATH  (OpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH HCHOJIb30BAHUM MAaTEMaTHYECKHX METOAOB
peuieHus 3a1ad, MPOBOANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM MOIYYEHHBIX PE3YJIbTATOB;

pemarb KayecTBEHHbIE 3aJaud, TpeOyrolue NPUMEHEHUs 3HAHWN W3
pasHbIX pa3/ieloB Kypca GU3MKH, a TAaK)Ke UHTErpalud 3HAaHUM U3 IPYrux
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI C ONOPOIl HAa N3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3HYECKUEe SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS [ OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

OPUBOAUTH TMPUMEPHl BKJIAJa POCCUWCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOIACTBEHHON
NEATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (PU3MYECKUMHU MPOLECCaMU, C
MO3UIINHI FKOJIOTHUUECKON O€30MacHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOAOTOIb30BAHUN, & TAKXKE Pa3yMHOM HCIIOIb30BAHUU JTOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pPa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

NPUMEHSATh pa3IuyHble CrOcoObl paboThl ¢ MHpOpMaLUed (PU3NYECKOTO
COJIEp)KaHUsI C KCMOJb30BAHHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, PU ATOM HCHOJIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE
TEXHOJOTHM JJi1 TIOWCKa, TNepepaboTKW M TpPeabsSBICHUS Yy4yeOHOH H
HAYYHO-MOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uH(popMaIK, MOJIYYEHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTUYECKU



aHAIM3UpOBaTh  MOJy4YaeMmMylro  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCA 3HAHWW, TaK MU HAa OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJIBHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEIOBATENLCKUX paboT;

paboTaTh B TPYMIE C HCIOJHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJEH,
IUTAHUPOBATh pabOTy IPYyMIIbl, PAMOHAIBHO PACIPEAEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJI€KBATHO OLICHWBATh BKJIAJ Ka)XJOr0 U3
YYaCTHUKOB TPYIIIBI B pEHIEHHE pacCMaTPUBAEMO ITPOOIEMBI;

MPOSIBIISATS MOTUBAIMIO K OyayIiel mpodhecCHOHAaTbHON eI TeIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPODUIIA.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMAaTh POJb (U3UKA B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOU cdhepax AesATEIbHOCTH YEIOBEKa, POJIb U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpA, POJb ACTPOHOMHUHU B
MPAaKTUYECKOM JEATEIbHOCTH 4YEJIOBEKAa M JAJbHEHUIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHUE OMNMHUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKOM (YHKUIMU (PU3NYECKON Teopuu —
ANEKTPOJUHAMUKH, CIECLHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, poib (puszudyeckoit Teopurn B (GOPMHUPOBAHUU TMPEACTABICHUN O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IIeM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS NPUMEHUMOCTH MoAeled (U3UYECKUX Tel U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTUIECKUNA MasITHUK,
WJICAJIBHBIN TPYXUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, WUJICATbHBIN
KOJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIEld aToMa, aTOMHOTO SApa U
KBAHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHHUlbl, 00JIaCTM) MPUMEHUMOCTH (PUIUYECKUX
3aKOHOB, TIOHMMAaTh BCEOONIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIEC TMIOJIOKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsiaa, cwia Awmepa, cuia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMHM, TnpaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOHM I[EMU CO CKOPOCTHIO



U3MEHEHUS  CWJIbl  TOKa,  IOCTYJATbl  CHEUUAIbHOM  TEOpUH
OTHOCHUTEJIbHOCTH DUHIIITEIHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLECCH U SBJICHUS, UCIIOIb3YS
IOJIO)KEHUSI ~ KBAaHTOBOM  (¢u3uku  (ypaBHEHME  OHHIUTEHHA  JIA
¢orordpdekra, mepBpld U BTOpoW mocTynaatsl bopa, npuHUIMD
COOTHOILIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsAI0BOTO U MacCOBOI'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIMUAX, 3aKOH
PaZMOaKTUBHOTO pacnaaa);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUS, HUCMOJIb3Ys BEIUYHMHBI:
HANPsHKEHHOCTD AJIEKTPUYECKOTO TOJISI, MOTEHIIHUAJ 3JIEKTPOCTATUUECKOTIO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOABIKYINAS CHJIA, WHIYKLIHS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMmepa, UHAYKTHBHOCTD,
NEKTPOJABIKYILASL CHJIAa CAMOMHAYKIMH, HSHEPIrUs MAarHUTHOTO IIOJIS
IIPOBOJHUKA C TOKOM, PEIATUBUCTCKUN HMIIYJIbC, IIOJIHAs DSHEPIHUs,
DHEPrus TNOKOS CBOOOJHOM 4YacCTUIbl, DHEPrus M HUMILYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsi A1ipa, SHEPIHs CBSA3H sIIpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUs  (PU3NYECKUX  SIBJICHUM:
AJIEKTPOMAarHUTHasl MHAYKLUSA, CAMOMHIYKIUS, PE30HAHC, UHTEpPEpEeHLIUs
BOJIH, Ju(dpakuus, [OUCHEpCHUs, TIOJHOE BHYTPEHHEE OTpaXKECHHUE,
dbortoanektpuueckuii 3ddext (dhororddexrt), anpda- u Oera-pacmaabl
a5ep, raMMa-u3ilydeHue sjep, (pu3nyeckue MPUHIUIBL CIEKTPaTbHOTO
aHay3a u paboThl Jia3epa;

OTpENENATh HANpaBlIEHWE WHAYKIMM MarHUTHOTO TOJS MPOBOJHHKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH M300paKeHUE, CO3JaBaEMO€E IIIOCKUM 3€pPKajioM, TOHKOM JIMH301,
Y PACCUUTHIBATH €r0 XapaKTEePUCTUKHU;

IPUMEHATH OCHOBOINOJATAlOUIME ACTPOHOMHUYECKUE IMOHATHS, TEOPUU U
3aKOHBI JIJIA aHalu3a W OOBSACHEHHS  (U3HMYSCKHX  IPOIECCOB,
NPOUCXOMSIINUX B 3BE37aX, B 3BE3NHBIX CHCTEMaX, B MEXIaIaKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUU 3BE3/] U BCelleHHOI;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYHUH C
UCIIOJIb30BAHUEM TNPSIMBIX HW3MEPEHHUW, NpPH 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  W3MEpPEHUM, JellaTb  BBIBOABI IO  pE3yJbTaram
WCCJIEIOBAHNS;

IPOBOAUTH KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIA METOJ] W3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;



IPOBOANUTDH OMBITHI O MPOBEPKE MPEII0KEHHON THIOTE3bl: TUIAHUPOBATh
IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAJIBHYIO YCTAHOBKY, aHAIN3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3bI;

OMKCHIBATH METOIbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0ro1aTh mpaBuiia 6€30MacHOT0 Tpyla IpU MPOBEICHUH HCCIeT0BaHUN
B paMKax yd4eOHOro »JKCIEpUMEHTa, MpakTUKymMa U  y4eOHo-
UCCJIEIOBATENIbCKOM U TMPOEKTHOM JIEATENbHOCTH C HCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTro 000pyAOBaHUS;

pemaTrh pacy€THbIE 3aJladyd C SBHO 3aJlaHHOM M HESBHO 3aJIaHHOMN
¢uznyecKkoil MOJeNnpl0: Ha OCHOBAaHMM AaHANIM3a YCJIOBUA BBIOMpATH
(du3nuecKkue MOJEeIM, OTBEYarolue TpeOOBaHUSAM 3aJayd, MPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
OpU HCIOJNb30BAaHMM MAaTEMATUYECKUX METOJOB pEUICHHs 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAaHMH MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pE3yNbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOIYYEHHBIX
pE3yNbTATOB;

pemarth KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
Pa3HbIX pa3lieloB Kypca GU3MKH, a TaKKe UHTErpalluy 3HaAaHUM U3 Ipyrux
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PACCYKJICHUI ¢ OMOPOM HA U3YUEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
INPUHLIUIIOB PabOThl U3MEPUTENIbHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TPUMEPHl BKIAAa POCCHMCKUX W 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYyKU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
NeATEIbHOCTH YEJOBEKa, CBS3aHHOM C (PU3MYECKUMHU NPOLECCaMU, C
MO3UIINHI HKOJIOTUYECKON 0€30MacHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOJIOTIOIB30BAaHUH, & TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKCHUN
HAyKM M TEXHOJOTMM JUIs JaJbHEHIIEro pa3BUTHUA YEJIOBEYECKOrO
00IIIeCTBA;

NPUMEHSTh pa3iuyHble CrocoObl paboThl ¢ MHpOpMaLUe (PU3NYECKOTO
COJEp)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX  HMH(POPMAIIMOHHBIX
TEXHOJOTHM, PU ATOM HCHOJIb30BaTh COBPEMEHHbIE HH(DOPMAIIMOHHBIE
TEXHOJOTMM JJi1 TIOMCKA, MepepadOTKU U NPEAbsBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaIu, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN



uHbOpMaIlMU, TOJYUYEHHOM M3 PaA3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMamMio ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

IPOSIBIISATH OpraHU3alMOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOATEJILHOTO ~ NPHOOPETEHHs]  HOBBIX 3HAHMM B  IpoIEcCe
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX POJEH,
IUTAHUPOBATh pabOTy IPYyMIIbl, PAMOHAIBHO PACTIPEAEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsX, aJIeKBaTHO OLIEHHWBATH BKJIAJ Ka)JOrO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpodecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
IIpoBepounbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' v A PHpOA https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemartuka 11 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
2.2 Jnnamuka 10 1 bubmmorera [TOK
https://m.edsoo.ru/7f416194
)3 JlnHamuKka BpamaTeabHOIO IBUKEHUS 3 1
’ abCOIIIOTHO TBEPIOIO Tella
N bubmuorexa [JOK
2.4 1
CTatiika TBEpAOTO Tena > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2. 1
5 3aKOHbBI COXPAHEHHUS B MEXAHUKE 7 https://m.edsoo.ru/7f416194
r6 M'uapomexannka. DI€eMEHTHI THIPOCTATHKH U 4 1 bubnmoreka [JOK
' TUAPOMEXAHUKU. https://m.edsoo.ru/7f416194
Hroro no pazneny 40
Paszpen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOANHAMUKA
3.1 OcHoBbl MKT 19 1 bubnmoreka [JOK




https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
2 T .T 11 2
3 epMoJinHaMKKa. TeruioBbie MaIMHbI hitps://m.cdsoo.rw/7E4 16194
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 | bubnuoreka [IOK
’ Iepexoibl https://m.edsoo.ru/7f416194
Hroro no paszaeny: 49
Paznen 4. JIEKTPOANHAMUKA
bubmuoreka [JOK
4.1 DIICKTPHHILCKOE 1071C 24 ! https://m.edsoo.ru/7f416194
. . bubmuoreka [JOK
4.2 IToCTOSIHHBIN 3JIEKTPUYECKHUM TOK 24 1 hitps-//m.cdsoo.rw/Tf416194
bu6mmoreka [IOK
4. T 1
3 QI B PASIITIHEIX Cpedlax 6 https://m.edsoo.ru/7f416194
Hroro no pazgeny 54
Pasnen 5. DUSHUECKHM TPAKTUKYM
. bubnuoteka [JOK
A o 1 1
> MSHHACCKIH TIparTHIYM 6 6 https://m.edsoo.ru/7f416194
Hroro no pazgeny 16
bubmuorexa [JOK
P 1
C3CPBHOC BpEMA 0 https://m.edsoo.ru/7f416194
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 13 16




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P IIpoBepounbie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOAUHAMUKA
bubmuorexa [JOK
. 1
I Marmutioe e 14 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 1 1
IICKTPOMATHHTHAS HH Ay KLU 3 https://m.edsoo.ru/7f416194
Hroro no pazgeny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmorexa [IOK
2.1 M 1
CXAHMHECKHE KOTICOAHHA 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. 1
22 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/7f416194
)3 MexaHn4ecKHe U AIEKTPOMAarHUTHBIE 10 | bubnuotexa [JOK
' BOJIHEI https://m.edsoo.ru/7f416194
2.4 Onruka 25 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 60
Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmorexa [IOK
A T 1
3 Ocroer CTO > https://m.edsoo.ru/7f416194
Hroro no pazueny 5




Paznesn 4. KBAHTOBAS ®PU3UKA

. bubmmoreka [JOK
. - 1
4.1 KoprtyciyJtspHo-BOHOBOH AyanHsu 15 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 dr3mica atoma . https://m.edsoo.ru/7416194
43 ®du3uKa aTOMHOTO SI/Ipa U SJIEMEHTapHBIX 5 5 bubnuorexa [JOK
) YaCTHUI] https://m.edsoo.ru/7f416194
Hroro no pazgeny 25
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
bu6mmoreka [IOK
. 1
5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 12 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
Pasnen 6. PUSHUECKHM MPAKTUKYM
. bubnuotexa [JOK
6.1 PusHIeCKHit IPAKTHKYM 16 16 https://m.edsoo.ru/7f416194
Hroro no paszneny 16
Paznen 7. OBOBHIAIOIIEE IOBTOPEHUE
Cucremaru3zanus 1 000011eHne
71 IIPEAMETHOTO COAEPKAHUS U OIIbITA 15 bubnnoreka [JOK
’ NeSITeIbHOCTH, IPUOOPETEHHOTO MPU https://m.edsoo.ru/7f416194
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Uroro no pazgeny 15
bubmuoreka [JOK
P 1
CICPBHOC Bpertt 0 https:/m.edsoo.ru/7f416194
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 10 22




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosnuyectBo yacos DJIEeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka IIpoBepounbie IIpakTHyeckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
1 ®duszuka — pyHaaMeHTaabHas HayKa o | bubnnorexa [HOK
MPUPOJIE. https://m.edsoo.ru/7f416194
5 Hayunslii MeTOZ MO3HAHUSA U METO/BI | bubnuoreka [IOK
WCCIICIOBaHUS (PU3NICCKUX SBIICHUHN https://m.edsoo.ru/7f416194
OKCIIEpUMEHT U TEOpUs B IIPOLECCE
P P P bubmuoreka [JOK
3 Mo3HaHus npupoabl. HabmoaeHue u 1
https://m.edsoo.ru/7f416194
HKCHEPUMEHT B (pU3UKE
1 Crnioco0b1 n3MepeHus (PU3NIECKUX | bubnnorexka [JOK
BEJINYUH https://m.edsoo.ru/7f416194
AOCOII0THAs M OTHOCUTENIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f416194
BEJIMYMH
MonenupoBanue B ¢puzuke. Poib u
6 MecTo (hU3UKU B GOPMUPOBAHUU 1 bubmmorexa [TOK
M B QOPMHD hitps:/m.eds0o.ru/7£416194
COBPEMEHHOM Hay4yHOU KapTHHBI MUpa
Mexannueckoe nuxkenue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh ] bubmuoreka [JOK
MeXaHn4yecKoro asmxeHus. [Ipsmas u https://m.edsoo.ru/7f416194
oOpaTHas 3a/1a4 MEXaHUKH
3 Pannyc-BekTop MaTepUalIbHON TOUKH, | bubnuoreka [IOK
€ro IpOeKIUK Ha OCH KOOPAUHAT. https://m.edsoo.ru/7f416194




Tpaexropus. [lepemenienne. CKOpoCTb.

NX npoekiuu Ha OCH KOOpAMHAT

PaBHOMEpHOE NpsAMOJIMHEITHOE
neuxenue. ['paduyeckoe onricanue

bubmuorexa [JOK

? PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edsoo.ru/7f416194
JBUKEHUS

10 CrnoxxeHue nepeMeneHuid U CKOPOCTEH. bubnuorexa [JOK
Pemenue 3agau https://m.edsoo.ru/7f416194
HepaBHoMepHOE 1BHKEHHE.

1 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. bubnnoreka [JOK
[IpsamosinHENHOE IBUKEHUE C https://m.edsoo.ru/7f416194
MTOCTOSIHHBIM YCKOPEHUEM
I'padmueckoe onucanwme

12 MIPSIMOJIMHENHOTO IBUKEHUS C bubmmorexa [TOK

https://m.edsoo.ru/7f416194
MTOCTOSIHHBIM YCKOPEHUEM
CBobosHOe najieHue. Y CKopeHue

13 CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubmuorexa [JOK
KOOpJUHAT, CKOPOCTH, YCKOPEHUSA OT https://m.edsoo.ru/7f416194
BPEMEHH U UX rpapuKu

14 JIBu>keHue Tena, OpOIIeHHOTO MO/ bu6mmorexa [IOK
YIJI0M K TOPH30HTY https://m.edsoo.ru/7f416194
KpuBonunuelinoe nBuxeHue. /[Brxenne
10 OKPY>KHOCTH. YTJIOBasi U JIMHEWHAs

15 ckopocts. [lepuon u yacrora. bubmmorexa [OK

https://m.edsoo.ru/7f416194
LlenTpocTpeMUTENBHOE U TIOJTHOE
YCKOPEHHUE
16 [IpoBepounas pabora o Teme: bubnnorexka [HOK

"Kunematnka"

https://m.edsoo.ru/7f416194




I 3axon Herorona. MnepuunanbHbie
cuctemsl orcuéra. [IpuHiun

bu6mmoreka [IOK

17
OTHOCUTENBHOCTH [ anues. https://m.edsoo.ru/7f416194
HewnnepuuanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHOZIEHCTBYIOIIIAS CUIIa. bubnunoreka [HOK
Bropoii 3akon Hetotona. Macca https://m.edsoo.ru/7f416194
19 B3aunmoneiicteue ten. Tperuii 3aKoH bubnuorexa [JOK
HrroTona https://m.edsoo.ru/7f416194
[Tpuniun cynepno3uiuu cui. Pemenue
20 3ap a4 Ha I y;MSHeHHe 3aKOHOB bubmmorexa [TOK
A p https://m.edsoo.ru/7f416194
Hprorona
3akoH BceMHpHOro TArOTeHUSI.
21 DKBUBAJIICHTHOCThH IPABUTAIIMOHHON U bubmmorexa [TOK
. P 1 https://m.edsoo.ru/7f416194
WHEPTHOM MacChl
29 Cuiia TSKeCcTu U yCKOpEeHHe bubnuotexa [JOK
CcBOOOIHOTO MTaJECHUA https://m.edsoo.ru/7f416194
JIBrokeHre HeOECHBIX TeT U UX
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnnorexka [JOK
KOCMHYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/7f416194
Kennepa
bu6mmorexa [IOK
24 C .3 I'yka. B
118 YIPYTOCTH. JarOm 1 yka. bec Teia https://m.edsoo.ru/7f416194
Cuna tpenwus. [Ipupona u BUABI CHIT
25 T eHHﬂpJIBaneIfHep B ’KUJIKOCTH W Ta3e brbmorexa HOK
P . 8 https://m.edsoo.ru/7f416194
C YYETOM CHJIbI COIPOTUBIIEHUS CPEbI
2 Hasnenue. 'mapocratuyueckoe bubmuoreka [IOK
nasienune. Cuita Apxumena https://m.edsoo.ru/7f416194
27 AOGCOIIOTHO TBEPIOE TEIIO. bu6mmoreka [IOK




[ToctynarenbHOE U BpamiaTeabHOE
JBH>)KEHUE TBEPJIOTO TEJIA

MOMEHT CHJIIBI OTHOCHTEIBHO OCH

https://m.edsoo.ru/7f416194

bubmuorexa [JOK

28 Bpaienus. [1neqo cubl https://m.edsoo.ru/7f416194
CrnosxeHue cuil, NpUIOKEHHBIX K

29 TBEpAOMY Teny. LlenTp TskecTu Tena. bubmumorexa [IOK
VYcnoBus paBHOBECHS TBEPIOTO TEIIA. https://m.edsoo.ru/7f416194
Bunbl paBHOBecus

20 Pemenue 3anau. “/Iluramuka. Ctatuka bubmuorexa [JOK
TBEPOTO TEna” https://m.edsoo.ru/7f416194

31 [IpoBepounas pabora 1o Teme: bubnnoreka [JOK
“Iunamuka. Ctatuka TBEpOTO Teaa” https://m.edsoo.ru/7f416194
NMnynsc MmaTepuabHOM TOYKH,

39 CUCTEMBI MaTEpPUAIbHBIX TOUEK. L{eHTp bubnuotexa [JOK
MacC CUCTEMBI MaTepUaIbHBIX TOYEK. https://m.edsoo.ru/7f416194
TeopeMa 0 IBM>KEHUH 1IEHTPA Macc
Nmmynbe cuitbl U1 H13BMEHEHUE UMITYJbCa

33 Temna. 3aKOH COXPaHECHHS UMITYJIbCA. bubmorexa HOK

https://m.edsoo.ru/7f416194

PeakTuBHOE nBUXKEHUE
MoMeHT uMITysibca MaTepUATbLHON

24 touku. [IpencraBienne o coxpaHeHUH bubnmoreka [JOK
MOMEHTA UMITYJIbCa B LEHTPAIBHBIX https://m.edsoo.ru/7f416194
TTOJISIX

35 Pemenne 3amad mo teme: “3akoH bubmuorexa [JOK
COXpaHEHUs UMITyJIbca Tena’” https://m.edsoo.ru/7f416194
PaGora cuibl Ha MaOM U KOHEYHOM

bu6mmorekxa [IOK
36 nepemenieHuu. ['paduueckoe

MPEJCTaBICHUE PAOOTHI CHIIBI.

https://m.edsoo.ru/7f416194




MonHoOCTh CHIIBI

Kunernueckas sneprus. Teopema o

37 MIpHUpalleHud KHHETHYECKON SHEPTHH bubmorexa LIOK
prpatt . p https://m.edsoo.ru/7f416194
MaTepHaIbHON TOUYKHU
IloreHnaabHble U HEMTOTEHI[HMAIHHBIE
38 cuiinl. IloTeHnuanbpHast PHEPTrUs buGnnorexa LIOK
’ 1t prus. https://m.edsoo.ru/7f416194
Bropas xocMuueckast CKopocTb
Tperbst KocMuYecKas CKopocTh. CBs3b
pabOThI HEMOTCHIIUATBHBIX CHJI C
39 H3MEHEHUEM MEXAaHUUECKOU DHEPTUU bubnnorexa LIOK
p https://m.edsoo.ru/7f416194
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKON IHEPTUU
Yupyrue u gHe € CTOJIKHOBEHUSL.
40 Y% EIZI];GHI/IG Beynff) }inrnn TSI UJieaIbHOMI bubnmorexa [IOK
p PHY a a https://m.edsoo.ru/7f416194
JKUIIKOCTH
Al ITpoBepounas paboTta: “3aKoHBbI bubnuoreka [IOK
COXPAHEHHUS B MEXaHHUKE” https://m.edsoo.ru/7f416194
Pa3Butue npeacTaBiIeHUIl O IIPUPOJIE
P PP bu6mmoreka [IOK
42 TermnoTel. OcHoBHEIE TTONIOKeHUsT MKT.
https://m.edsoo.ru/7f416194
Huddysus. bpoyHoBckoe nBUKeHNE
CrtpoeHnue ra3000pa3HbIX, )KUJIKUX U
13 TBEPABIX TEJ. XapakTep bubnuorexa [JOK
B3aUMOJICUCTBHUS U ABVKECHUS YaCTHI] https://m.edsoo.ru/7f416194
BEIeCTBa
Macca 1 pa3Mepbsl MOJIEKYH (aTOMOB).
44 Konnqecho Bep ecTBa f?ocios[HHas[) bubnnorexa LIOK
B ' https://m.edsoo.ru/7f416194
ABorazipo
45 Temneparypa. TemioBoe paBHOBECHE. bubnnorexka [HOK




IlIxana Ienbcus

Pemtenne 3agad: “OcHOBHEBIE

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

16 nojoxeaus MKT” https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
47 WneanbHblil ra3. ['a30BbIe 3aKOHBI https://m.edsogru/7f416194
18 VYpasuenue Menneneera-Kianeiipona. bubmmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/7f416194
19 AGcomntoTHa TeMiieparypa. 3aKoH bubnnoreka [JOK
JanpToHa https://m.edsoo.ru/7f416194
50 H3omnporiecchl B UA€amIbHOM rase ¢ bu6mmoreka [IOK
MOCTOSHHBIM KOJMYECTBOM BEIIeCTBa https://m.edsoo.ru/7f416194
I'paduueckoe npecraBieHue
51 Hfofpouecom HI;OI[TepMa, M30X0pa, bubmorexa [JOK
H306apa https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
> Ocnosroe ypasrerie MKT https://m.edsogru/7f416194
=3 Pemenue 3amau: “OcHOBHOE ypaBHEHUE bubnnorexa [JOK
MKT. I'paduku u3omnporeccon” https://m.edsoo.ru/7f416194
CBs3b a0CONIOTHO TemmepaTypbl
54 TEPMOJAMHAMUYECKON CUCTEMBI CO bubmuorexa [JOK
CpeaHel KHHETUYECKON dHEPTUEN https://m.edsoo.ru/7f416194
MOCTYMATEILHOTO JBWKEHUS €€ YaCTHI]
55 Pemenue 3agau nmo treme: “OCHOBBI bu6mmorexa [IOK
MKT” https://m.edsoo.ru/7f416194
56 [IpoBepounas pabota o Teme: bubnnoreka [JOK
“OcuoBel MKT” https://m.edsoo.ru/7f416194
57 TepMoauHaMHUUecKas cucTeMa. 3aaHue bu6mmoreka [IOK

BHEITHUX ycnoBuid 1yist TJI cucTeMsl.

https://m.edsoo.ru/7f416194




Bremrane v BHyTpeHHHE TapaMeTPhI.
ITapameTpsl T]] cucTeMsl Ka cpelHUE
3HAUYCHHUS BEIMYUH, OMKCHIBAIONIUX €€ Ha
MHUKPOCKOITHIECKOM YPOBHE

HYJ'IGBOC Ha4daJlo TCpMOJUHaMUKH.

bu6mmoreka [IOK
o8 Camonpou3BoJibHas penakcanus T,
P P wist T/ https://m.edsoo.ru/7f416194
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mopenb uieanbHOro ra3a B
29 TEPMOJMHAMUKE. Y CIOBUSA bubmmorexa [OK
pMOA T https://m.edsoo.ru/7f416194
MIPUMEHUMOCTH 3TOU MOJEIIN
60 VYpaBuenue Menaeneesa-Knaneripona u bubnuorexa [JOK
BBIPa)KCHME JIJI1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/7f416194
Boipaxkenue a1 BHyTpEeHHEN SHEPTrUn
61 OJTHOQTOMHOTO HJICaJIbHOTO Ta3a. bubmuorexa [JOK
KBazucrarnueckne u HECTaTUYECKUE https://m.edsoo.ru/7f416194
MPOIIECCHI
DnemeHTapHas paboTa B
62 TepMoinHamMuKe. Beruucnenue padboTsl bubnuoreka [IOK
o rpaduky nporecca Ha pV- https://m.edsoo.ru/7f416194
TuarpaMMe
Tennmonepenaua kak crocod H3MEHEHUS
63 BHyTpeHHeH sHeprun T]I cucremsl 6e3 bubmorexa HOK
yIP P https://m.edsoo.ru/7f416194
COBepIIeHUs paboThI
64 KoHnBekysi, TenionpoBoAHOCTb, bubnnorexka [JOK
HU3JIy4YeHUE https://m.edsoo.ru/7f416194
KomnuectBo Tenmnorsl. TemmoéMKOCTh
65 Tena. Y ienpHas u MOJIsipHas bubnnorexka [HOK

TEIUIOEMKOCTD BEIIECTBA. Y AeIbHAas
TEIJIOTa CTOPaHUs TOTLTUBA

https://m.edsoo.ru/7f416194




66 Pacuét xonmyecTBa TEMIOTHI IPU bubmuorexa [JOK
TeIIoIepeaade https://m.edsoo.ru/7f416194
7 [TonsTue 06 annadaTHom nponecce. I bubmuorexa [JOK
3aKOH TEPMOJVHAMUKU https://m.edsoo.ru/7f416194
KomnmdgecTBo TemioTsl u paboTa Kak
63 Mepbl U3MEHEHHUsI BHYTPEHHEN YHEPTUH bubmmorexa [IOK
https://m.edsoo.ru/7f416194
T/ cuctemsl
II 3aK0H TEpMOIMHAMUKY IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. Heobparumoctsb https://m.edsoo.ru/7f416194
MIPUPOTHBIX MTPOILIECCOB
70 [IpuHIUIIBI AEHCTBUS TEIIOBBIX bu6mmoreka [IOK
mammH. KITJ https://m.edsoo.ru/7f416194
71 MaxkcumansHoe 3Hauenue KITJI. Iuxn bu6mmoreka [IOK
Kapno https://m.edsoo.ru/7f416194
79 Pemenue 3agau: “II 3akon bu6mmoreka [JOK
TePMOAUHAMUKH https://m.edsoo.ru/7f416194
DKOJIOTUYECKHE aCTIEKThI
73 HCTOJIb30BAaHMS TEIIJIOBBIX JIBUTATENIEH. bubmuorexa [JOK
TennoBoe 3arpsA3HEHUE OKPYkKaroIEen https://m.edsoo.ru/7f416194
Cpenbl
Pemenue 3amau: “Il 3akoH
74 tepmoauHamuku. KIT/I rennoBbix bubmmorexa [TOK
. https://m.edsoo.ru/7f416194
JIBUTATEICH
o Pemenue 3agau o teme: bu6mmorexa [IOK
“Tepmoaunamuka. TemioBbie MaIMHBL" https://m.edsoo.ru/7f416194
76 [TpoBepounas pabora o Teme: bubnmoreka [JOK

“TepmoauHamuka. TermioBble MAIIMHBI

https://m.edsoo.ru/7f416194




[TapooGpa3oBanue U KOHIEHCAITHS.

bu6mmoreka [IOK
77 Hcnapenue u kureHue. Y AeabHas
P A https://m.edsoo.ru/7416194
TEeIUI0Ta NapooOpa30BaHUs
Haceimennbie 1 HEHACHIIICHHBIC TTAPHI.
KauecTBeHHas 3aBUCUMOCTb IIJIOTHOCTH
JABJICHUS HACBHIIICHHOTO 1Mapa OT
78 TEMIIEPaTyphl, ©X HE3aBUCUMOCTb OT bubmorexa [JOK
N PatTypeL, https://m.edsoo.ru/7f416194
00BEMa HACKHIIIIEHHOTO TIapa.
3aBUCHUMOCTD TEMIIEPATypPhl KUTICHHS OT
JIABJICHHS B KU JKOCTHU
79 BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U bubnuoreka [IOK
OTHOCHUTEJIbHAS BIAXKHOCTh https://m.edsoo.ru/7f416194
20 Pemenue 3amau: “@a3zoBbie Mepexobl. bu6mmoreka [IOK
BnaxsocTs Bo3ayxa” https://m.edsoo.ru/7f416194
TBépnoe Teno. Kpucrammueckue u
81 amop¢Hble Tena. AHU30TPONHS CBOWCTB bubmmorexa [OK
P ) R https://m.edsoo.ru/7f416194
KpUCTAJIJIOB
[naBneHue n KpUCTATUIU3ALIMSL.
32 VaenpHas TEMI0Ta MIaBICHHS bubmorexa [TOK
A ) https://m.edsoo.ru/7f416194
CyOnumariust
eopmanms TBEpAOTO TENA.
Aebop P bubnmoreka [JOK
83 Pactsoxkenne u cxxatue. Cnur. Monyinb
. https://m.edsoo.ru/7f416194
HOwura. Ilpenen ynpyrux nedopmanuit
TenoBoe paciIMpeHue KUIKOCTEN U
84 TBEPIBIX TEJI. AHTaPMOHHU3M TEILIOBLIX bubmmorera [IOK
PABIX TEJI. AHTAP hitps:/m.eds0o.ru/7£416194
KoJIeOaHMIT YacTHIl BEIIeCTBA
85 [IpeobpazoBanue 3Hepruu B (Ha30BBIX bubnnorexka [HOK

nepexoaax

https://m.edsoo.ru/7f416194




bu6mmoreka [IOK

86 YpasHeHnue TerI0BOro bananca https://m.edsoo.ru/7f416194

87 Pemrenue 3anau: “@azoBbie MEPEXOIbl. bubnunoreka HOK
YpaBHEeHHE TEIIOBOTO OanaHca” https://m.edsoo.ru/7f416194
[ToBepXHOCTHOE HaATSKEHUE.

28 Kanunnspueie siBnenus. Jlapnenue noju bubmuorexa [JOK
HUCKPUBIIEHHOW OBEPXHOCTHIO https://m.edsoo.ru/7f416194
xunkoctu. Popmyna Jlamaca

89 Pemenue 3agau: “ArperaTHbie bu6mmoreka [IOK
coctosinusi. da3oBbie nepexoanl” https://m.edsoo.ru/7f416194
[IpoBepounas paboTa: “ArperarHsie

90 cocTosiHus Beuecta. Da3oBbie bubmorexa HOK

. https://m.edsoo.ru/7f416194
MepeX0/bl
DneKkTpu3aIus Tei U €€ POosIBICHUSI.

01 Dnektpuueckuii 3apsia. [[Ba Buna bubnunoreka [JOK
BJIEKTPUYECKUX 3apsaoB. [IpoBoHUKH, https://m.edsoo.ru/7f416194
TUDJICKTPUKHU, TIOJTYIIPOBOTHUKHI
DNeMEHTapHBIN 3JIEKTPUUECKUM 3apsi.

92 3akoH COXI}Z))aHeHI/H[ angKTquecxorz " bubmmorexa [TOK

https://m.edsoo.ru/7f416194
3apsa

93 Bs3aumopeicraue 3apanoB. Toueynsle bubnnoreka [JOK
3apsanbl. 3akoH Kynona https://m.edsoo.ru/7f416194

94 Pemenue 3amad: “OnekTpusanus Tei. bu6mmorexa [IOK
3akon Kymnona” https://m.edsoo.ru/7f416194

05 Onektpuueckoe nose. Ero neiictBue Ha bubnmoreka [JOK
DJIEKTPUUYECKUE 3apabl https://m.edsoo.ru/7f416194

96 Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS. bubnuoreka [IOK

[Tpo6uslii 3apsa. Jlunuu

https://m.edsoo.ru/7f416194




Hapr[}KéHHOCTI/I QJICKTPHUYCCKOTI'O I10JIA.
OI[HOpOI[HOC SJICKTPUYICCKOC I10JIC

IToTeHnmansHOCTD

bubmuorexa [JOK

97 3JEKTPOCTATUYECKOrO 1oJsi. PazHocTh
P hitps://m.edsoo.ru/7f416194
MMOTEHIMAJIOB U HANPSKEHUE
[ToTenuumanpHas SHEPrUs 3apsiia B
98 3JIEKT OCTaTI/I‘IeCKOI\i) roJje I;_IOTGH HAa bubmmorexa [IOK
P ' t https://m.edsoo.ru/7f416194
3JEKTPOCTATUYECKOTO MO
CBs13b HAPSHKEHHOCTH TIOJIS U
99 A3HOCTH NOTEHUUAJIOB JIJISI bubmmorexa [TOK
P t . https://m.edsoo.ru/7f416194
3JIEKTPOCTATUYECKOTO OIS
100 [IpuHuun cyneprno3unumn bubnnoreka [JOK
BJIEKTPUYECKUX IMOJIEH https://m.edsoo.ru/7f416194
Pemenue 3apau: “Cunosas u
101 DHEpreTuyecKkas XapakTepuCTUKH bubmorexa HOK
P P P , https://m.edsoo.ru/7f416194
3JEKTPOCTATUYECKOTO MO
102 [Tone Toueunoro 3apsana. [Tome bu6mmoreka [IOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.edsoo.ru/7f416194
[Tone paBHOMEPHO 3apsKEHHOTO O
103 00béMy mrapa. [loe paBHOMEpHO bubmmorexa [TOK
y A PABHONMED https://m.edsoo.ru/7f416194
3apsOKEHHON OECKOHEYHOM TTOCKOCTH
104 [IpoBOIHMKY B 3NEKTPOCTATUUECKOM bubnmoreka [JOK
rosie. Y CI10BUE paBHOBECUS 3apsAI0B https://m.edsoo.ru/7f416194
105 JIMDIIEKTPUKY U TIOJIYIIPOBOJHUKH B bubnnoreka [JOK
DJIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/7f416194
Konpaencarop. 21eKTpoEMKOCTh
A P P N bubmuorexa [JOK
106 KOHJIEHCATOpa. DJIEKTPOEMKOCTh

IIJIOCKOI'0 KOHACHCAaTOopa

https://m.edsoo.ru/7f416194




HapannenLHoe COCOAUHECHUC

bu6mmoreka [IOK

107
KOHJICHCATOPOB https://m.edsoo.ru/7f416194
108 ITocnemoBaTebHOE COETUHEHUE bubmuorexa [JOK
KOHJICHCATOPOB https://m.edsoo.ru/7f416194
109 DHeprus 3apsHsKeHHOTO KOHAeHcaTopa bubmmorexa LIOK
P P A P https://m.edsoo.ru/7f416194
Pemrenue 3amau: “OnekTpuueckue moss
110 TE€JI TOYEYHBIX Pa3MEpPOB U bubnnorexa [HJOK
MPOTSHKEHHBIX TEJl, OMPEACIEHHON https://m.edsoo.ru/7f416194
reomMeTpun’
1 JIBrKeHne 3apsyKEHHON 4acTHLIbI B bubnnorexa [HOK
OZTHOPOJHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/7f416194
Pemenue 3anau: “Konupencarop.
112 CoenuHeHne KOHJIEHCATOPOB B bubmmorexa [TOK
8 » a1 P https://m.edsoo.ru/7f416194
Oatapeu
113 Pemenue 3anaq: “Oneprus bubnnoreka [JOK
3JEKTPOCTATUYECKOTO MO https://m.edsoo.ru/7f416194
114 [IpoBepounas pabota o Teme: bubnnoreka [JOK
“Onektpuyeckoe nosne” https://m.edsoo.ru/7f416194
Cuna toka. [locTosiHHBIN TOK. Y CIOBUSA
115 CYILIECTBOBAHUS MOCTOSHHOTO bubmmorexa [TOK
i https:/m.eds00.ru/7f416194
AIEKTPUIECKOTO TOKA
bubmuorexa [JOK
116 14 .H S/1C
crourici Toka. Hanpsiceriie i 31 https://m.edsoo.ru/7f416194
117 3akoH OMa 11 ydacTKa LEnu. bubmuoreka [IOK
DIJIEKTPUYECKOE CONTPOTUBIICHUE https://m.edsoo.ru/7f416194
118 3aBUCUMOCTD COIIPOTUBIICHUS bubnuoreka [IOK

OAHOPOJHOIO MPOBOAHUKA OT €TI0

https://m.edsoo.ru/7f416194




JAJIWHBI U IJI0IIaAu IMOIIEPEYHOr0

CEUYCHUS
Y aenbHOE CONPOTUBIICHUE
119 NpoBOJHUKA. Pemenue 3anay: “3akoH bubmmorexa [IOK
DOBOJHMES. Janat https://m.eds00.ru/7f416194
Owma n171s1 yyacTka 1enu
120 [TocnenoBarensHOE, MapaiebHOE U bubmmoreka [JOK
CMELIAaHHOE COEUHEHUE POBOIHUKOB https://m.edsoo.ru/7f416194
191 Pacuér pa3BeTBIEHHBIX 2JIEKTPUUECKUX bubnuoreka [IOK
neneit. [Ipasuna Kupxroda https://m.edsoo.ru/7f416194
122 Pemenue 3anau: “CoenuneHus bu6mmoreka [IOK
npoBoaHKUKOB. [IpaBuna Kupxroda” https://m.edsoo.ru/7t416194
193 Pabota snexTpudeckoro mossi. 3aKoH bubnnorexa [HOK
Jxoynsa-Jlenna https://m.edsoo.ru/7f416194
194 Pemenue 3amau: “Pabota bu6mmoreka [JOK
AIEKTPUIECKOTO TOKa” https://m.edsoo.ru/7f416194
MOMHOCT 3AEKTPUUYECKOTO TOKA.
125 TemmoBast Mo HOETB BBLIEIIsIEMAst HA bubmmorexa [OK
B » BRI https://m.edsoo.ru/7f416194
pe3ucrope
126 Pemenue 3amgau: “Pabota 1 MOITHOCTH bu6mmoreka [IOK
AIEKTPUUYECKOTO TOKa” https://m.edsoo.ru/7t416194
197 O/JIC u BHyTpeHHEE CONPOTHUBIICHHE bubnmoreka [JOK
HUCTOYHHUKA TOKA https://m.edsoo.ru/7f416194
198 3axon OMa 715 TOJTHOM (3aMKHYTO) bubnuorexa [JOK
Lenu https://m.edsoo.ru/7f416194
129 Pemenne 3amaqa: “3/1C. 3akon Oma s bu6mmorexa [IOK
3aMKHYTOM Lienu’” https://m.edsoo.ru/7f416194
130 MoniHoCTh HCTOYHHUKA TOKA bubmmorera [IOK

https://m.edsoo.ru/7f416194




bu6mmoreka [IOK

131 Koporkoe sambikaiite https://m.edsoo.ru/7f416194
132 KonzeHcarop B 1ienu noCcTOSHHOIO bubnuoreka [IOK
TOKa https://m.edsoo.ru/7f416194
133 Pemenue 3anad: “MomHoCTh bubmuoreka [JOK
HWCTOYHHUKOB TOKA” https://m.edsoo.ru/7f416194
134 Pemenue 3amaq: “3akon Oma mis bu6mmoreka [IOK
yJacTka 1enu’” https://m.edsoo.ru/7f416194
w ' bu6mmoreka [IOK
135 Pemenue 3anau: “IIpaBuna Kupxroda hitps/m.cdsoo.ru/7f416194
136 Pemenue 3amaq: “3akon Oma mis bubmuorexa [JOK
3aMKHYTOM 1enu’” https://m.edsoo.ru/7f416194
137 Pemenue 3agau: “PaboTa 1 MOITHOCTD bubmuorexa [JOK
TOKa” https://m.edsoo.ru/7f416194
138 [IpoBepounas pabota o Teme: bubnnorexka [JOK
“ITocTOSTHHBIN IIEKTPUYECKUI TOK” https://m.edsoo.ru/7f416194
DneKkTpruyecKasi MpoOBOAUMOCTD
139 Pa3IMYHbIX BEUIECTB. DIEKTPUUECKUIM bubmmorexa [TOK
https://m.edsoo.ru/7f416194
TOK B MeTayiax. CBEpXMpOBOANMOCTD
DIEeKTPUYECKHUI TOK B pacTBOpax U
140 pacriaBax JIeKTPOIUTOB. 3aKOHBI bubmorexa HOK
https://m.edsoo.ru/7f416194
®Dapazes U1 HIEKTPOIU3a
. bubnmoreka [JOK
141 DneKkTpryeckuil TOK B raszax. [lmazma hitps-//m.cdsoo.ru/7f416194
149 DNEKTPUUYECKUN TOK B BaKyyMe. bubmuoreka [IOK
BakyymHbie mpu6opsl https://m.edsoo.ru/7f416194
143 DNEeKTpUUECKUN TOK B bubnuoreka [IOK

IIOJIYIIPOBOXHUKAX

https://m.edsoo.ru/7f416194




bu6mmoreka [IOK

144 [ToynpoBOTHUKOBEIE PUOOPHI https://m.edsoo.ru/7f416194
@u3HYECKUN IPAKTUKYM 110 TEME:

“N3mepenne cuibl TOKa U HaPSDKEHUS

145 B LIEMH [TIOCTOSIHHOT'O TOKA IPH ITOMOILH bubnmnorexa [IOK

https://m.edsoo.ru/7f416194
AHAJIOTOBBIX U IU(POBBIX
M3MEpUTENBHBIX TPHUOOPOB”™
@u3NYeCKU IPAKTUKYM 110 TEME:

146 “N3ydyeHne HepaBHOMEPHOI'O ABM)KEHHUS bubnuoreka [IOK
C LUEJBIO ONPEICIICHUSI MTHOBEHHOMN https://m.edsoo.ru/7f416194
cKopocTH”

Ou3nvecKuil MPaKTUKYM 110 TEME:

147 “H3MepenHne yCKOpeHus pu bubnuoreka [IOK
MIPSIMOJIMHEHOM PaBHOYCKOPEHHOM https://m.edsoo.ru/7f416194
NBVDKEHNY 110 HAKJIOHHOM IUIOCKOCTH
Du3nUeCcKUil IPAKTUKYM I10 TEME:

148 “H3mepeHne yCKOpeHHs: CBOOOTHOTO bubmmorexa LHOK

s https://m.edsoo.ru/7f416194
NaJeHUs
Pu3nuecKuil IPAKTUKYM I10 TEME:

149 “N3yyeHue ABUKEHUS TeNa Mo bu6mmoreka [JOK
OKPY>KHOCTH C TOCTOSIHHOM 10 MOJYJIIO https://m.edsoo.ru/7f416194
CKOpPOCTBhIO”

Pu3nUeCKUil IPAKTUKYM I10 TEME:

150 “U3Mepenne paBHOJEHCTBYIOIIEN CHIIbI bubnnoreka [JOK
IIpU JABMKEHUH OpycKa 10 HaKJIOHHOU https://m.edsoo.ru/7f416194
IIJIOCKOCTH
OuU3NYECKUN TPAKTUKYM I10 TEME:

151 “UccaenoBanue 3aBUCUMOCTH CHII bubmmnorera [IOK

YIPYTOCTH, BOSHUKAIOIINX B IIPYKUHE

https://m.edsoo.ru/7f416194




U PE3MHOBOM 00pasIe, OT X
nedopmaruu’”

®u3NYECKU MPAKTUKYM I10 TEME:
“Usmepenne kodpuiimenTa TpeHus 1o

bubmuorexa [JOK

152
BEJIMYMHE YTII0BOr0 KO3 UIIMEHTA https://m.edsoo.ru/7f416194
3aBucumMoctH Fp(N)”

@u3NYeCKU IPAKTUKYM 110 TEME:
153 “Konct OBaHHUE KPOHIITEHHOB U bubmmoreia LIOK
. pyHp p” https://m.edsoo.ru/7f416194
pacy€T Cui ynpyroctu
@u3NYeCKU IPAKTUKYM 110 TEME:
154 “CpaBHEHHE UMITYJIbCA CUJTBI C bubmmoreia LIOK
p 3/ https://m.edsoo.ru/7f416194
WMITYJIbCOM TeJla
@U3NYECKUN TPAKTUKYM I10 TEME:
155 “N3yuenue 1/130pTe MI/IZI::KOFO bubmorexa LIOK
ya ) p https://m.edsoo.ru/7f416194
nporecca
Pu3nUeCcKUil IPAKTUKYM I10 TEME:
156 “N3mepeHne yaelbHOU TEMII0EMKOCTH bubmorexa LIOK
p . ya https://m.edsoo.ru/7f416194
BEIIECTBA
DuU3NYECKU TPAKTUKYM I10 TEME:
157 “U3mepenue penLHOI?\ieHHOTLI bubmmoreia LIOK
PEHHE yACT https://m.edsoo.ru/7f416194
MIJIaBJICHUS JbAa
Pu3nYeCcKUil IPAKTUKYM I10 TEME:

158 “HabmrogeHue npeBpaiieHust SHEPTUu bubnuorexa [JOK
3apsHKEHHOr0 KOHJIEHCATOPpa B DHEPTUIO https://m.edsoo.ru/7f416194
U3JIy4EHUs CBETOANOIA”

Pu3NYeCKU IPAKTUKYM I10 TEME:
3 bubnnorexa [JOK

159 Hccnenosanue cMeEMIaHHOTO

COEAMHEHHUS PE3UCTOPOB”

https://m.edsoo.ru/7f416194




160

161

162

Du3nYECKU MPAKTUKYM I10 TEME:
“CHATHE BOJIbT-aMIIEPHOI
XapaKTepUCTUKU auoaa”

PesepBHbIil ypok. O6001IcHIE 1
CUCTEeMaTH3allMsl 3HAaHUI 10 TeMe
"Kunemaruka"

PesepBHeIil ypok. O000IICHHE 1

CUCTEMaTH3aIMs 3HAHUH 110 TEME
"Jlmnamuka"

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

163

PesepBHeIil ypok. O000IICHHE 1
CUcreMarmnulanuda 3HAHUI 10 TeEME
"CraTtuka TBep0ro Tena”

164

165

166

167

PesepBHeIi ypok. O000IICHHE 1
CHCTEeMaTH3alus 3HaHUH 10 TEME
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

PesepBHelit ypok. O60011IeHNE 1
cucTeMaTHU3alus 3HaHUH 1o Teme
"OCHOBBI MOJIEKYIISIPHO-KUHETHUECKOMN
teopun"

PesepBHrlit ypok. O6001IeHNE 1
CHCTEMAaTH3allMs 3HAHUI 110 TEME
"TepmoanHamuka. TenaoBble MALIUHbI"

PesepBHblitl ypok. O6006111eH1E 1
CHCTEMAaTH3allMs 3HAHHH 110 TeME
"ArperatHbl€ COCTOSIHUSI BEIIECTBA.
da30BbIe IEPEXOBI"

168

PeseprubIil ypok. O600611eHIE 1
CHCTEMaTHU3allus 3HAaHHUIA TI0 TeMe




"DnexkTpuueckoe nosie"

PesepBHelil ypok. O600ICHHE U

169 cUCTEMaTH3allMs 3HAaHUI 10 TEME 1
"ITocTOSIHHBIN IEKTPUUECKUN TOK"
PesepBHelil ypok. O000IICHHE 1
170 cUcTeMaTu3alus 3HaHUM 10 TeMe 1
"Toku B pa3Iu4HbIX cpenax”
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka IIpoBepounsie  IIpakTHyeckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
B3anmoneiicTBre NOCTOSTHHBIX
1 MarHuTOB Y MPOBOJHUKOB C TOKOM 1 bubmorexa HOK
POBOA ' https://m.edsoo.ru/7f416194
MarnutHoe nosie. ['unoreza Ammnepa
BekTop MarHuTHOM MHIYKITMU.
2 [Ipun plxm CYIIEPITO3U I/IZ MarHUTHBIX 1 bubmorexa HOK
P uu yHep B . https://m.edsoo.ru/7f416194
nosiei. JInHuKM MarHUTHON MHIYKIIMH
3 MarunuTtHoe 1oJ€e NPOBOJHUKA C 1 bubnnoreka [JOK
ToKOM. OnbIT DpcTena https://m.edsoo.ru/7f416194
1 Cuna Amnepa, e€ HanpaBJIEHUE U 1 bubnnoreka [JOK
MOZYJIb https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5 Pemenue 3anau: “Cuna Ammnepa” 1
HICHHE sajad Ha AMIEp https://m.edsoo.ru/7f416194
6 [Ipumenenue 3akoHa Amnepa. | bubnnoreka [JOK
DNEeKTPOU3MEPUTENHHBIE TPHOOPHI https://m.edsoo.ru/7f416194
Cuna JlopeHua, e€ HanpaBiIeHUE U
7 MOAyJb. JIBIOKEHUE 3apsSKEeHHON 1 bubnuoreka [IOK
YaCTHUIIEI B OJTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/7f416194
rnoJjue
bubmuoreka [JOK
8 Pemrenne 3amau: “Cuia Jlopenna” 1
FHSHME SAIat SATI8 SOpsiit https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
9 Pa6ora cunsl Jlopenia 1
pert https://m.edsoo.ru/7f416194




Pemenue 3amau: “Padora cuiisl

bu6mmoreka [IOK

10
Jlopenna” https://m.edsoo.ru/7f416194
MarsuTHO€ 1oJjie B BEIIECTBE.
11 deppoMarHeTuku, napa- u bubmmorexa [IOK
PP > Hap https://m.edsoo.ru/7f416194
JTMaMarHeTUKH
OcCHOBHBIC CBOMCTBa
12 deppomarneTrkos. [Ipumenenne bubmmorexa LIOK
pp P https://m.edsoo.ru/7f416194
(heppoMarHeTUKoOB
13 Pemenue 3amad mo teme "MarautHoe bubmuorexa [JOK
moJe" https://m.edsoo.ru/7f416194
14 Pemenue 3agay mo Teme "MarauTHoe bubmuoreka [JOK
noe" https://m.edsoo.ru/7f416194
SIBneHue IEKTPOMAarHUTHON
15 WH nu. [I0TOK BEKTOpa MarHUTHOMN bubmorexa HOK
AYKIHH. P https://m.edsoo.ru/7f416194
WHIYKIHH
bu6mmoreka [IOK
16
OAC mHayKuAH https://m.edsoo.ru/7f416194
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIUH bubnuotexa [JOK
®dapanes https://m.edsoo.ru/7f416194
18 Buxpesoe anekrpudeckoe nose. Toku bubmuorexa [IOK
dyko https://m.edsoo.ru/7f416194
19 OJIC MHAYKIMH B ABUKYIIUXCS bubnuorexa [JOK
IIPOBOJTHUKAX https://m.edsoo.ru/7f416194
20 Pemenue 3amau: “OnekTpoMarHuTHas bubnuorexa [JOK
WHIYKIUSA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
21 IT JI
papiio erta https://m.edsoo.ru/7416194
22 WNupykruBHocTs. KaTynika bubnuoreka [IOK




HWHAYKTHBHOCTH B LCIIH ITOCTOSAHHOI'O

https://m.edsoo.ru/7f416194

TOKa
23 SBnenne camonnaykuuu. 3J1C bubmuorexa [JOK
CAaMOUHIYKUHUU https://m.edsoo.ru/7f416194
2 DHeprusi MAarHUTHOTO MOJIsl KaTYIIKU C bubnnoreka [HOK
TOKOM. DJIEKTPOMAarHuTHOE I0JIe https://m.edsoo.ru/7f416194
Pemenue 3agau: “OHeprus
25 MarHuTHoro mosis. DJ1C bubmmorexa [TOK
Y https://m.edsoo.ru/7f416194
CaMOMHAYKITUU
bubmuoreka [JOK
26 Pemenue 3amau: "DOnekrpogrnHaMuKka"
A poa https://m.edsoo.ru/7f416194
27 [IpoBepounas pabora o Teme bubnnoreka [JOK
"DnexkTpoaguHaMuka" https://m.edsoo.ru/7f416194
Komnebarennuas cucrema. CBoOOIHEIE
28 Kkosebanus. ['apmMoHnyeckue bubmmorera [TOK
-1 ap https://m.edsoo.ru/7f416194
KoJe0aHus
29 KunemaTnueckoe n THHAMHA4YECKOE bubmuorexa [JOK
OITMCcaHue KoiaeOaTeIbHBIX BIKEHUNH https://m.edsoo.ru/7f416194
DHepreTuueckoe onucanue. BeiBoj
JIUHAMHAYECKOTO OITMCAHUS
30 TapMOHNYECKUX KOJIEOaHUN U3 UX bubmnorexa LIOK
p https://m.eds00.ru/7f416194
SHEPTETUUECKOTO0 U KHHEMATHYECKOTO
OIMMCaHUS
bubmuorexa [JOK
31 Amnnuryna u ¢asza KkojieoaHui
e ¢ https://m.edsoo.ru/7f416194
Ilepuon u yactora Kojiebanuii. Ilepuo
P . pHoA bubnmoreka [JOK
32 MAaJIBIX CBOOOIHBIX KOeOaHui

MaAaTEMAaTHUYCCKOIro MassiTHHKA. Hepnoz[

https://m.edsoo.ru/7f416194




CBOOOJTHBIX KOJICOAHUH TIPYKUHHOTO

MasTHHKA
33 3aTyxatromue KojieOaHusl. bubmuorexa [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/7f416194
34 ABTOKOJICOaHUS bubmmorexa [JOK
https://m.edsoo.ru/7f416194
35 Pemenue 3amau: “XapakTepucTuku bubnuorexa [JOK
KOJIeOATEeIbHOTO JIBHXKCHUS https://m.edsoo.ru/7f416194
26 Pemenue 3anay: "YpaBHeHue bubnuoreka [IOK
Kose0aHus CTpyHbl" https://m.edsoo.ru/7f416194
37 Pemenue 3amau: "MexaHn4ecKkue bu6mmoreka [IOK
KoJieOaHus" https://m.edsoo.ru/7f416194
28 DNeKTpOMarHuTHbIE KOJIeOaHusI. bubnuorexa [JOK
KonebaTenbHbIil KOHTYD https://m.edsoo.ru/7f416194
®opmyna Tomcona. CBsI3b aMILTATY BT
39 3apsiga KOHJIEHCATOpa C aMIUTUTYI0M bubmmorexa [TOK
A g P A https://m.edsoo.ru/7f416194
CHUJIBI TOKA B KOJIEOATEIIHHOM KOHTYpPE
10 3aKOH COXpaHEHUsl SHEPTUHU B bubnnorexa [JOK
ueaIbHOM KoJjeOaTeIbHOM KOHTYpe https://m.edsoo.ru/7f416194
3aryxaroime 3IEKTPOMAarHUTHEIE
v P Bu6morexa LIOK
41 KosebaHus. BeiHyX1eHHBIE
https://m.edsoo.ru/7f416194
ANEKTPOMArHUTHBIEC KOJeOaHus
[IepemennsbIit TOK. Pezucrop u
bu6mmorexa [IOK
42 KOHJICHCATOP B LIENHA MIEPEMEHHOTO
https://m.edsoo.ru/7f416194
TOKa
43 Karymka MHIyKTUBHOCTHU B LENHU bubmuoreka [IOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/7f416194
44 3akoH OMa 1Sl SJIEKTPUYECKOM 1enu bu6mmoreka [IOK




IEPEMEHHOI'O TOKaA

MOoI1mHOCTh IEPEMEHHOT0 TOKA.

https://m.edsoo.ru/7f416194

bubmuorexa [JOK

45 A e u Jeu ee
MIDIATYRHOE 1 ACHCTBYION https://m.edsoo.ru/7f416194
3HAYEHHUE CHJIbI TOKA W HAIIPSAKEHUS
46 Pe3onaHc B aeKTpHUYeCKON HEIH bubmorexa [IOK
P H https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
47 P ;D T ”
CHICHAE sakad OpMy’ta Tomeora https://m.edsoo.ru/7f416194
Wneanbusiif Tpanchopmarop.
48 IIpouseo CTBz neq)e paqa Hp bubmmorexa HOK
P A > THEPEAL o https://m.edsoo.ru/7f416194
moTpeOIeHUE IICKTPUUCCKOM SHEPTHH
DKOJIOTrM4eCKUEe PUCKU TIPU
MIPOU3BOJICTBE AJIEKTPOIHEPTUH.
49 KynbTypa ncnonb3oBanus bubmorera [JOK
YIRTYP . https://m.edsoo.ru/7f416194
3JEKTPOIHEPTUH B TOBCEAHEBHOM
YKU3HU
50 Pemenue 3amau: “3akoH coxpaHeHUS bubnuotexa [JOK
SHEPTUH B KOJIEOATEITLHOM KOHTYpe” https://m.edsoo.ru/7f416194
51 Pemenue 3anau: “IlepemenHbIi bu6mmoreka [JOK
BIEKTPUYECKUN TOK” https://m.edsoo.ru/7f416194
59 Pemenue 3anau o teme bu6mmorexa [IOK
"DneKTpoMarHUTHBIE KoJieOaHus" https://m.edsoo.ru/7t416194
53 MexaHn4ecKue BOJHBI. bu6mmorexa [IOK
XapaKTEepUCTUKNA MEXAHUYECKHX BOJIH https://m.edsoo.ru/7f416194
54 CBolCTBa MEXaHWYECKHX BOJIH bubmorexa LIOK
https://m.edsoo.ru/7f416194
bu6 OK
35 3ByK. XapaKTepUCTUKH 3BYKa nosmotexa Il

https://m.edsoo.ru/7f416194




HNudpas3syk u ynprpassyk. [llymoBoe

bu6mmoreka [IOK

56 3arpsI3HEHUE OKPYKAIOILEH CpeJibl https://m.edsoo.ru/7f416194

57 Pewenune 3amau: “XapakrepucTuku bubmmoreka [JOK
MEXaHUYECKHUX BOJIH https://m.edsoo.ru/7f416194

=8 DNEeKTPOMarHUTHHIE BOJHBI. bubnnoreka [HOK
N3nydeHue 3J1eKTPOMarHuTHBIX BOJIH https://m.edsoo.ru/7f416194

59 DHeprus EKTPOMATHUTHBIX BOJIH. bubnnoreka [JOK
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/7f416194
[IIkana 37€KTPOMarHUTHBIX BOJIH.

60 [IpuMeHeHue 31eKTPOMarHuTHBIX BOJIH bubmmorexa LOK

https://m.edsoo.ru/7f416194

B TEXHHKE U OBITY
[IpuHUMIBl paIUOCBSI3U U

61 TeneBuaAcHUs. Pajguonokarus. bu6mmoreka [IOK
DIEeKTPOMarHuTHOE 3arpsi3HEHUE https://m.edsoo.ru/7f416194
OKpY>Karollen cpeibl

62 [IpoBepounas pabota o reme bubnuoreka [IOK
"Konebanus u BoaHBI" https://m.edsoo.ru/7f416194

63 Cgert. 3aKOH MPSAMOJIMHENHOTO bubnnorexa [JOK
pacrpocTpaHeHus CBETa https://m.edsoo.ru/7f416194
Pemrenue 3a1au Ha npuMeHEHUE

64 3aKOHa IIPSIMOJIMHEWHOIO bubmmorexa LIOK

https://m.edsoo.ru/7f416194

pacnpocTpaHEHHUs CBETa

65 OTtpaxenue cBeta. [Lmockoe 3epkaio. bubnuorexa [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/7f416194
[Ipenomiienue cBeTa. AGCOMIOTHBIN U

66 OTHOCHUTEJIbHBIN TTOKa3aTelb bubnmoreka [JOK

npenomiieHus. [lomHoe BHyTpeHHEee
oTpaxkeHue. [IpenenpHbiii yroa

https://m.edsoo.ru/7f416194




IIOJIHOI'O BHYTPCHHET'O OTPaKCHUA

Pemenue 3agau Ha npuMeHEHUE

bubmuorexa [JOK

67 3aKOHOB OTPAXKEHUS U IIPETOMIIEHHUS
p p https://m.edsoo.ru/7f416194
cBeTa
Xon nydeit B npusMe. Jlucniepeust
68 ceeta. CIOKHBIN cocTaB 0€lIoro cBeTa bubmorexa LIOK
) ’ https://m.edsoo.ru/7f416194
[Ber
69 JInna3pl. @OKYCHOE PacCTOSIHUE U bubnnoreka [JOK
OIITHMYECKAasl CHUJIA JIMH3BI https://m.edsoo.ru/7f416194
70 [TocTpoenue n300paxxeHui B TUH3aX U bubnuorexa [JOK
HUX CHUCTEMaX. YBeJIMYCHUE JIMH3bI https://m.edsoo.ru/7f416194
Pemenue 3agau Ha nmoctpoeHune
71 H300paKeHH, IOJIYYaEMBIX C bubmmorexa LHOK
p ’ ¥ https://m.edsoo.ru/7f416194
MOMOIIIBIO JINH3
72 I'ma3 xak onTHyeckas cHCTeEMa bubmmorera [TOK
https://m.edsoo.ru/7f416194
Pemenue 3agau: “Ilpenens
73 MIPUMEHUMOCTH I'€OMETPUUECKOMN bubmmorera [TOK
P » P https://m.edsoo.ru/7f416194
OIITUKH
74 CKOopoCTh CBETa U METO/IBI €€ bubnmoreka [JOK
U3MEpEHUS https://m.edsoo.ru/7f416194
bubmuoreka [JOK
75
Jlueniepens ceera htps://m.edsoo.ru/7f416194
bubmuoreka [JOK
76 141
HTEp(epenius cBeTa htps://m.edsoo.ru/7f416194
KorepeHTHbIE HCTOUHUKHU. Y CIIOBHS
bubmuoreka [JOK
77 HaOII0JICHUSI MAKCUMYMOB H

MHWHUMYMOB

https://m.edsoo.ru/7f416194




78 Pemenue 3agau: “Onpenenenue bubnnoreka [HOK
CKOpOCTHU cBeTa” https://m.edsoo.ru/7f416194
bubnunoreka HOK
[ Hpiveretiie uiTepeperin https://m.edsogru/7f416194
bubnunorexka [HOK
80 Alugpariuns ceta https://m.edsogru/7f416194
a1 Judpakiuontas pemeTka. Y cioBue bubnnoreka [JOK
HaOII0/IeHNUS TTIABHBIX MAaKCUMYMOB https://m.edsoo.ru/7f416194
82 Pemenue 3anau: “/{udpakuus ceera. bubnuorexa [JOK
HNutepdepennus ceera” https://m.edsoo.ru/7f416194
83 [TonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonsapusanus ceera https://m.edsoo.ru/7f416194
Pewenue 3anau: “Iudpakuronsas
84 peleTKa. YfHOBI/I:::[ M(i)II;)CI/II\I;IIyMOB 151 bubmmorexa LHOK
, https://m.edsoo.ru/7f416194
MUHHMYMOB
85 CBeToBBIE ABIICHUS B IPUPOJIE bubmmorexa LOK
https://m.edsoo.ru/7f416194
86 Pemtenue 3amay o reme: "Omnruka" EESSJT/P/I;?:;(;ESE £416194
87 ITpoBepounas paboTa 1o teme bubmuorexa [IOK
«OnTuka» https://m.edsoo.ru/7f416194
['panu1lbl TPUMEHUMOCTH
28 KJIAaCCUYECKOM MEXaHUKH. 3aKOHBI bu6mmorexa [IOK
9JIEKTPOAVHAMHUKHU M IIPUHIIMIT https://m.edsoo.ru/7f416194
OTHOCUTEITbHOCTH
89 [TocTynatel cieruanbHON TEOPUU bubnnoreka [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f416194
90 [IpocTpaHCTBEHHO-BpEMEHHOM bubnmoreka [JOK




untepBai. [Ipeodbpazosanus Jlopenma.

VYcnoBue NpUYUHHOCTH.

OTHOCUTENBHOCTh OJHOBPCMCHHOCTH.
3aMCI[JIeHI/Ie BPEMCHH U COKpaAIlICHUC

JJIIMHBI

https://m.edsoo.ru/7f416194

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN

bu6mmoreka [IOK

91
YaCTHUIbI https://m.edsoo.ru/7f416194
CBsi3b Macchl C 3HEpPTruel U UMITYJIHCOM
92 €JIITUBUCTCKOHN YaCTULBI. DHEPrUs bubmmorexa [TOK
p 1Bt p https://m.edsoo.ru/7f416194
IMOKOSI
93 PaBHOBecHOE TEMI0OBOE U3IyUEHHE bubmmorera [TOK
yi https://m.edsoo.ru/7f416194
bubmuorexa [JOK
94 B
3axon cvemenus Brra https://m.edsoo.ru/7f416194
95 I'unote3a M. Ilinanka o kBaHTax. bu6mmoreka [IOK
DoTOHBI https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
96
DHEprus M UMITYILC OTOHA https://m.edsoo.ru/7f416194
97 ®oroaddext. OnbiTel A. T bubnnoreka [JOK
CroneroBa. 3akoHbl (poTodddekTa https://m.edsoo.ru/7f416194
YpaBHeHue DUHIITEHA 1T
98 dbotorddekra. "Kpacnas rpanuma" bubmmorexa [TOK
- P pail https://m.edsoo.ru/7f416194
dboTodrddexra
99 Hasnenue ceera. Onwitsl [1. H. bubnmoreka [JOK
JleOGeneBa https://m.edsoo.ru/7f416194
bubmuorexa [JOK
100 B I
OTHOBRIC CBOHCTRA HacTH htps:/m.edsoo.ru/7f416194
101 Bounnbl ne bpoiind. [[nmuHa BoJHbBI 1€ bu6mmoreka [IOK




Bpoiins u pazmeps! obmactu
JIOKAJIU3ALMH JIBHXKYIICHCS YaCTULIBI

https://m.edsoo.ru/7f416194

102 KopmyckynsapHo-BOJIHOBOH AYaIN3M Bubmorexa ITOK
PHyCKyIp a4 hitps://m.edsoo.ru/7f416194
103 Judpakmus 3J1eKTpOHOB Ha bubmmoreka [JOK
KpUCTaJIaX https://m.edsoo.ru/7f416194
Crnenudrka n3MepeHU B MUKPOMHUPE.
104 COOTH:)bIHeHI/ISI He]zn e GJIéHH(?CTepr bubnmorexa LHOK
o pea https://m.edsoo.ru/7f416194
I'eitzenOepra
Pemrenue rpadpuueckux 3agaq:
105 “OCHOBEI CIl)T?)) Kopmyck );[m HO bubnmnorexa LIOK
N ) I,), YCRyIp https://m.edsoo.ru/7f416194
BOJTHOBOM JTyaJiu3M
Pemenue pacuérubix 3anau: “OCHOBBI
106 CTO. KoprryCkyiasipHO-BOJIHOBOMI bubnmorexa [IOK
' ,I,) yeryp https://m.edsoo.ru/7f416194
Tyalii3m
[IpoBepounas paborta o Temam:
107 "Ocuossl CTO"; "KopnyckyIsipHO- Bubmorexa ITOK
. ’ " PHyCRYIp https://m.edsoo.ru/7f416194
BOJIHOBOM JlyaJilu3M
OnBITHI 10 UCCIIEAOBAHUIO CTPOEHUS
108 aroma. IlmanerapHast MogellbL aToMa bubmorexa LHOK
) P a https://m.edsoo.ru/7f416194
Pesepdopna
bu6mmorexa [IOK
109 I1 b
OCTYHATEL HOpa https://m.edsoo.ru/7f416194
110 Bunsl cniektpoB. CriekTp ypoBHEM bubnuorexa [JOK
DHEPruM aTtoma BOA0poJa https://m.edsoo.ru/7f416194
11 CrioHTaHHOE ¥ BBIHYKJIEHHOE bubmuoreka [JOK
U3JIyYEHUE CBETA https://m.edsoo.ru/7f416194
112 Jlazep bubnuoreka [IOK




https://m.edsoo.ru/7f416194

113

114

115

HyxnonHas mojens siapa
I'eiizenOepra-lBanenko. 3apsa u
MaccoBO€ 4KCIIO sapa. M30Tomsl.
PannoaxkTuBHOCTH

3aKOH paJIMOAKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOILIETO
n3iydeHus. Biousnue
PaIOaKTUBHOCTH Ha KUBbIC
opranu3msl. [lozumerpus

OHeprus CBA3M HYKJIOHOB B S7pe.
Snepusle cuibl. Jledekt maccsl sipa.
Snepubie peakuuu. fnepHoie
peaktopsl. [IpoGremMsl ynpaBisieMoro
TEPMOSAIEPHOTO CUHTE3A.
DKOJOTMYECKHE aCIeKThl Pa3BUTHS
SIEPHOMN DHEPIEeTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

116

MeTo/ibl perucTpanuy U UCCIICI0BAHUS

OJICMCHTAPHBIX YaCTHUII.

OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS.

baproHbl, ME30HBI U JIENTOHBI.
IIpencrasnenne o CtannapTHOU
Mozenu. KBapk-rirooHHas Moienb
aZpOHOB

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

117

®dwusmnka 3a npeaenamu CTaHAAPTHON
Mojaenu. TéMHas MaTepust U TEMHas
sHeprus. EnuncTBo Gusnueckon
KapTUHBI MUpa

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

118

OTarbl Pa3sBUTHUA aCTPOHOMHHU.

bubmuoreka [JOK




3HaueHHUE ACTPOHOMUH

[TpruMeHUMOCTH 3aKOHOB (PU3UKH JIS
00BSICHEHUS IPUPOJIbI KOCMUYECKHX

https://m.edsoo.ru/7f416194

bubmuorexa [JOK

119
00BeKTOB. MeTOIbI aCTPOHOMHUYECKHX https://m.edsoo.ru/7f416194
HUCCIIEIOBAHNU
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIIBI, PAANOTEICCKOIIbI buGnnorexa LIOK
- bast ’ https://m.edsoo.ru/7f416194
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro Heba. Co3sesnus,
121 sIpKHE 3BE3bI, INIAHETHI, X BUAUMOC bubnnorexa LIOK
P HEL, ’ a https://m.edsoo.ru/7f416194
NIBIDKEHNE
Comnneunast cuctema. ComHILe.
122 CosHeuHast akTUBHOCTE. MICTOYHUK bubnnorexa [IOK
o https://m.edsoo.ru/7f416194
sHeprun CoJiHIIa U 3BE3]T
3BE3bI, NX OCHOBHBIE
123 XapaKTEpUCTUKU. /[narpamma bubmorera [JOK
| p p o p | https://m.edsoo.ru/7f416194
CIIEKTPaJIbHBIN KJIACC — CBETUMOCTD
124 3Be3bI ITIaBHOM MOCIEN0BATEILHOCTH bubmmorera [TOK
A A https://m.edsoo.ru/7f416194
BuytpenHee cTpoeHue 3BE3 1.
125 CoBpeMeHHBIE PEACTABIEHUS O bubnnoreka [JOK
MPOUCXOXKACHUH U 3Boounu CoJHIa https://m.edsoo.ru/7f416194
U 3BE3]. DTallbl )KU3HU 3BE3]
Muneunsiii [1yTe — Hama ['anakTuka.
126 Tunel ramakTuk. YEpHEBIE OBIPHI B bubmmorera [TOK
- 1eP ABIP https://m.edsoo.ru/7f416194
siIpax rajJjakTHK
197 Bcenennas. Paciupenne Beenennoid. bubnnorexka [HOK

3akon Xa66ma. Teopus bonbioro

https://m.edsoo.ru/7f416194




B3pbIBA. PenuxroBoe HU3JTYUYCHUC

MacmrabHast cTpykTypa BeeneHHoil.

bubmuoreka [JOK

128
MerTtaranakTuka https://m.edsoo.ru/7f416194
bubmuorexa [JOK
129 Hepewméunsie npoo6ieMbl aCTpPOHOMUHA
p P p https://m.edsoo.ru/7f416194
@u3HYECKUN IPAKTUKYM 110 TEME:
130 "UccnenoBanue neCTBUS bu6mmoreka [IOK
IIOCTOSIHHOTO MarHuTa Ha paMKy ¢ https://m.edsoo.ru/7f416194
TOKOM"
dusnueckuil IpakTUKYM IO TEME:
131 "N3yyeHnue 3aBI:10HMocyTl\I/I/1 CHUJIBI bubmorexa LIOK
ya " https://m.edsoo.ru/7f416194
AmMIiepa OT CHJIBI TOKa
®u3nuecKuil IPAKTUKYM IO TEME:
132 "HccnemoBaHue sIBIEHUS bubmorexa HOK
. " https://m.edsoo.ru/7f416194
3JIEKTPOMATHUTHON UHIYKIIMHI
Ddusnueckuil IpakTUKYM IO TEME:
133 "Uccie OBaHHep SIBHCH}Ildl\}/II bubmorexa LIOK
A ) https://m.edsoo.ru/7f416194
CaMOMHAYKIIMU
@uU3NYECKU NPAKTUKYM II0 TEME
134 "N3mepenue neproia CBOOOTHBIX bubnuorexa [JOK
KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO https://m.edsoo.ru/7f416194
MasTHUKOB"
Pu3nYeCKUil NPAKTUKYM IO TEME
135 "IIpeoOpa3oBaHe SHEPTUU B bubmmorera [TOK
peobp I')' https://m.edsoo.ru/7f416194
MPY>KUHHOM MasiTHUKE
dusnueckuii IpakTUKYM I10 TEME
" P o bubnuorexa [IOK
136 HccnenoBanue nepeMeHHOr0 TOKa

4yepe3 MoCIeI0BATEIbHO COSAMHEHHBIE

https://m.edsoo.ru/7f416194




KOHJIEHCATOP, KaTyIIKY U pe3ucTop”

Pu3NYECKU IIPAKTUKYM 110 TEME

bubmuorexa [JOK

137 "N3yueHne napameTpoB 3BYKOBOM
i " P p K https://m.edsoo.ru/7f416194
BOJIHBI
OU3NYECKUI TPAKTUKYM I10 TEME
138 "N3mepenue H(I))KasaTef:{[ IIPEIOMIICHUS Bubmnorexa LIOK
I')' P https://m.edsoo.ru/7f416194
CTEKJIa
OU3NYECKUN TPAKTUKYM I10 TEME
139 "Usmepenue qo(I:K cao?: ACCTOSIHUS bubmmorexa LIOK
P Y " p https://m.edsoo.ru/7f416194
pacCcenBarOLIUX JIMH3
®u3nuecKuil NPAKTUKYM 110 TEME
140 "HaGmronenue aqudpakium, bubnnoreka [JOK
uHTep(dhEepeHINN 1 NOSIPU3annuU https://m.edsoo.ru/7f416194
cBeta"
Pu3nYecKuil IPAKTUKYM 110 TEME
"OnpeneneHne UMNyabCa U SHEPTUH
141 ensf)TI/IBI/ICTCKI/IX qaZTI/I (o ’ bubmorexa LIOK
P 1 https://m.edsoo.ru/7f416194
(dboTorpadusiM TPEKOB 3apsHKEHHBIX
YaCTHI[ B MArHUTHOM T10J1e)"
Pu3nUeCcKUil IPAKTUKYM 110 TEME:
142 "UccnenoBanue 3aBUCUMOCTH CHJIbI bubnmoreka [JOK
TOKa 4epe3 CBETOAUO OT https://m.edsoo.ru/7f416194
HarpsoKeHus"
Pu3NYECKUl IPAKTUKYM 110 TEME
143 "HccnenoBanue crekTpa bubnnoreka [JOK
pa3peKeHHOT0 aTOMapHOT0 BOAOPOIa https://m.edsoo.ru/7f416194
U U3MepeHue noctostHaoi Punbdepra"
bubnnorexka [HOK
144 DU3NYECKUN TPAKTUKYM I10 TEME nonmorexa I

https://m.edsoo.ru/7f416194




145

"UccnenoBanue painoakTHBHOTO (OHA
C UCIOJIb30BAaHUEM J03uMeTpa"

DU3NYECKUI TPAKTUKYM I10 TEME
"Habaronenus 38€30H0T0 HEOa
HEBOOPYKEHHBIM TJIa30M C
HCIIO0JIb30BaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN [T ONTPEACIICHUS
II0JIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moymapus u
SIpKUE 3BE31b1"

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

146

O06o0meHne 1 cuCTeMaTHU3aIUS
3HaHuil. Pone GU3MKM 1 acCTpOHOMHH B
9KOHOMHYECKOM, TEXHOJIOTHICCKOM,
COLIMAJIbHOU M 3TUYECKOM chepax
JESATEIbHOCTH YEJIOBEKA

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

147

O0o001IeHNE U cUCTEMATU3aUs
3HaHUU. Posb 1 MecTo pu3nKu u
aCTPOHOMUH B COBPEMEHHOM HAay4YHOH
KapTUHE MHpa

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

148

O06o0011eHre U cuCTeMaTU3aIUs
3HaHui. Ponb ¢usnueckoil Teopuu B
(hopMUpOBaHUHU TTPE/ICTABICHUM O
(bu3nuecKoil KapTUHE MUpa, MECTO
(bu3nyecKoil KapTUHBI MHpa B 00IIEM
Py COBPEMEHHBIX ECTECTBEHHO-
HAy4YHBIX IIPEJICTaBICHUN O PUPOAE

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

149

O0001IeHrEe U CUCTEMAaTU3AU
3gagui o teMe "Kunematuka"

bubmuoreka [JOK
https://m.edsoo.ru/7f416194




150 O06o001IeHNEe U CHCTEMATH3aLIHS bubmuorexa [JOK
3HaHui o teme "Kunemartuka" https://m.edsoo.ru/7f416194

151 O06001IeHNe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HaHu# 1o teme "Jlunamuka" https://m.edsoo.ru/7f416194
O06001IeHNEe U CUCTEMATU3 AL Eut6 OK

152 3HaHui no treme "CraTuka TBEpI0Tro nbmaorexa I
rena” https://m.edsoo.ru/7f416194
O06001IeHNEe U CUCTEMATU3ALIHS Ent OK

153 3HaHUU 10 TeMe "3aKOHbI COXPAHEHHUS nommotexa I
— https://m.edsoo.ru/7f416194
O00011IeHIE U CUCTEMATU3AIUS Eub K

154 3HaHu# 1Mo Teme "OCHOBEI nosmorexa O

. https://m.edsoo.ru/7f416194

MOJICKYJIIPHO-KUHETUUECKOU TeopHrn"
O06o001IeHre U CUCTEMATU3 AT Bt OK

155 3HaHUU 10 TeMe "TepMoauHaMuKa. nosmotexa I
e — https://m.edsoo.ru/7f416194
O06o001meHre U CHCTEMaTH3aIIHS

156 3HaHU# Mo TeMe "ArperaTHbie bubnuotexa [JOK
COCTOsIHUS BemiecTBa. Pa3oBbie https://m.edsoo.ru/7f416194
nepexopl”
O06o001eHre U CHCTEMAaTH3AIIHS Bt K

157 3HaHUH MO TeMe "DIEeKTpUYECKoe uommorexa HO
Hoe" https://m.edsoo.ru/7f416194
O06o001eHre U CHCTEMAaTH3aIIH E6 OK

158 3HaHu# 1Mo Teme "[locTosTHHBII nbmorexa L
SIeKTpUYECKHi TOK" https://m.edsoo.ru/7f416194

159 O060061IeHre U cucTeMaTH3aIus bubnmoreka [JOK

3HaHUU 10 TeMe "TOKHU B pa3InyHbIX

https://m.edsoo.ru/7f416194




160

cpenax"
O00011IeHIE U CUCTEMATHU3ALIS
3Ha”Hu# 1o TeMe "MarautHoe moie"

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

161

162

163

164

PesepBHelit ypok. O600ICHHE 1
CHCTEMATHU3alMs 3HAHUI 110 TEME
"JjeKTpOMarHuTHas UHIyKIUs"

PesepBHrliit ypok. O60011eHNE U
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"Mexanunueckue kojiebanus"

PesepBHrliit ypok. O60011eHNE 1
CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe
"DneKTpoMarHuTHbIE KoeOaHus"

PezepBHblit ypok. O6001eHne u
CHCTeMaTH3alus 3HaHUH 1o TeMe
"MexaHUYeCKHEe U 2IeKTPOMArHUTHBIE
BOJIHBI"

165

PesepubIil ypok. O6006111eHIE 1
CUCTEMAaTH3aIHsI 3HAHWUH 110 TeMe
"OnTuka"

166

167

168

PeseprubIil ypok. O600611eHIE 1
cCucreMarul3anuda 3HAHUI 10 TEME
"OcnoBel CTO"

PesepBHrlit ypok. O6001ICHNE 1
CHCTEMaTH3alus 3HAaHHUIA TI0 TeMe
"KopmyckynsipHO-BOITHOBOW qyann3m"

PesepBHrlit ypok. O6001IeHNE 1
CHCTEMaTHU3allUs 3HAHHI 110 TeMe
"®duszuka aroma"




PesepBHbIil ypok. O6001IeHIE 1
CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe

169 "
®u3uKa aTOMHOTO 4/1pa U
3JeMEHTapHbIX YacTull"
PeszepBubIil ypok. O60011IeHIE 1
170 cUCTEMaTH3alMs 3HaHUI 10 TEME

"OnemMeHTsI acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

o  dusuka: 10-i kmacc: 6a30BbIA U yriayOJICHHBIM YPOBEHB: yueOHUK, 10
kiacc/ Mskume [I'.4., byxosueB b.b.,, Cotckuiti. H.H. mom pen.
[MapdpentoeBoit  H.A.,  Axumonepnoe  obmectBo  «M3marenbcTBO
«IIpoceemenue»

e  Ouzuka: 11-i kmacc: 6a30BbIM U yriayOJIeHHBIM ypOoBEHb: yueOHHK, 11
kiacc/ Mskume [.4., byxosue b.b.,, Cotckuii. H.H. monm pen.
[lapdentseBoit  H.A.,  AkiuoHepHoOe obmectBo  «M3maTenbcTBO

«IIpocBemenue»

METOJIMYECKUI MATEPUAJIBI JIJISA YUUTEJIS

° I'opnoBa JI.A., Jleromuna C.B. COopHuk 3amad 1o (u3HKe:
runpocraruka. 7—11 kmaccel. M.: BAKO.

e Topnosa JI.A., Jleromuna C.B. COOpHUK KOMOMHUPOBAHHBIX 3aJa4 IO
¢uszuke. 10—11 xmaccsl. M.: BAKO.

e Topnora JI.LA. COopHuk 3amau no usuke: snexrpocraruka. 10—11
knaccel. M.: BAKO

e TecroBble 3ananuss no (GU3NKEe B pUCYHKax U ydeprexkax. 10-11

kJaccel / Coct. JILA. T'opnosa. M.: BAKO

U ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
1. http://nsportal.ru - comuanpHast  ceThb  pPaOOTHUKOB

oOpazoBanus. http://markx.narod.ru/pic/ - pusuka B mKoe.

2. http://festival.lseptember.ru/articles/ - decTuBaib Megaroru4ecKux uaeu



«OTKPBITBII YPOK».

3. http://www.fizika.ru/ - caiit nns yuumrtenel u3MKM U X
y4eHUKOB.S http://www.physics.ru/ - MaTepuaiibl 1o (PU3MKeE.

4. www. ege .edu.ru - uHpopManmoHHsIit noptan EI'D.

5. http :// school - collection . edu . ru / - equnas xomnekiusa [{OPoB



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 460837604057956529703830632163952415623550190566
Bnageney Poroea Eneqa HukonaeeHa

OedcTerTened C19.10.2023 no 18.10.2024



http://www.tcpdf.org

		2024-10-12T18:18:44+0500




