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HOACHUTEJ/IBHASA 3AIIMCKA

[Iporpamma 1o ¢u3nke Ha YpPOBHE CpPEIHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJIOKEHHM M TpeOOBaHUI K pe3yabTaraM OCBOCHHS
OCHOBHOM 00pa3zoBarenpHOl mporpammsbl, npeacrasieHHbix B PI'OC COO, a
TaKke ¢ y4€ToM (enepanbHoil padboueil mporpamMmMbsl BocnuTanus u Konuenuuu
npenogaBaHusi  ydyeOHoro npeamera «@Puszuka» B 00pa3oBaTeNbHBIX
opranmzanuax  Poccmiickoi ~ denmepaunu, — peamusylOIIMX — OCHOBHBIE
o0OpazoBaTesbHbIE TPOTrPaAMMBI.

[Iporpamma 1o ¢Qusuke omnpezaenser o00A3aTe€IbHOE  MPEAMETHOE
COJIEp)KaHKE, YCTAaHABIMBAET PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3yUYEHHUS
TEM W pa3leyioB ydyeOHOro mpeaMera C YYETOM MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX CBA3€H, JIOTUKM Y4Y€0OHOro IMpolecca, BO3PACTHBIX
ocobeHHocTel oOyuaronuxcs. [Iporpamma no ¢gusuke Aa€T NpeCTaBICHUE O
LENsIX, CONEpkKaHUM, OOLIEH cTpareruu OOy4eHMsl, BOCIUTAHUS M Pa3BUTHUS
oOyuyarolmuxcsi cpeacTBaMu ydyeOHoro mnpeamera «@dusrka» Ha ynIyOJEHHOM
YPOBHE.

N3yuenue kypca pusnuku yniyOIEHHOTO YPOBHS IMO3BOJISIET peaiM30BaTh
3aJlaud IpOo(PeCcCHOHATIBHON OpUEHTAllMK, HAMpaBJIECHO HA CO3/IaHHUE YCIIOBUU
JUISL TIPOSIBJIEHUS CBOMX MHTEIUIEKTyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEM
KOKIbIM  OOy4arolMMCs, KOTOpble  HEOOXOAUMBbI  JJI1  MNPOJOJKEHUS
oOpa3oBaHus B oOpraHu3auusx MpodhecCUOHAIBLHOTO O00pa3oBaHUs MO
pa3INYHbIM (PU3UKO-TEXHUYECKUM U HHXKEHEPHBIM CTIEIUaTbHOCTSM.

B nporpamme mno ¢Gusuke oOmnpenenstorcs IUIaHUPYEMBbIE pPE3YJbTaThl
OCBOCHMSI Kypca (PU3MKM Ha YpPOBHE CpEeIAHEro oO0miero oOpa3oBaHUS:
JUYHOCTHBIE, METallpeIMETHbIC, IpEeIMETHbIE (Ha YIIyOJIEHHOM YpOBHE).
HayuyHo-meTononoruueckod  OCHOBOM  Juisi  pa3paboTKu  TpeOoBaHUU K
JUYHOCTHBIM, METAIPEIMETHBIM M NPEIMETHBIM pe3yibTaraMm OOyYaroluxcs,
OCBOMBUIMX IpOrpammy no (pu3uKe Ha YpOBHE CpEHEro oouiero oopa3oBaHus
Ha yITyOlI€HHOM YPOBHE, SIBJISIETCS CHCTEMHO-AESTEIbHOCTHBIN MOJIXO/I.

[Iporpamma 1o (pu3uke BKIOYAET:

IUTAaHUPYEMBbIE PE3YJIbTaThl OCBOECHMS Kypca (U3MKU Ha YNTyOIEHHOM
YPOBHE, B TOM YHUCJIE€ MPEAMETHBIE PE3YJbTaThl IO rofgam o0y4YeHus;

coJiepkaHue yuyeOHoro npeaMera « @u3nka» 1o rojgaM o00y4eHHUsl.

[Iporpamma 1o ¢u3MKe HWMEET MPUMEPHBIA XapakTep U MOXKET OBITh
UCIOJIb30BAHA YUUTEIAMH (PU3MKH JIJIs1 COCTABIEHUS! CBOMX PAa00YMX MPOrpamM.

[Tporpamma 1o (pu3uKe He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENIEH
U MPEJOCTABISET BO3MOXKHOCTH I PeaM3aluy PA3JIMYHbIX METOIUYECKHX
NOJXO/I0B K MPENoJaBaHUI0 (PU3MKU Ha YIIIyOJIEHHOM YpPOBHE NIpPHU YCIOBHH
COXpaHEHMs 0053aTEIbHON YaCTH COAEPKaHM Kypca.

®du3uka Kak Hayka o HamOojee OOIIMX 3aKOHAX MPUPOJbI, BHICTyINas B
KaueCcTBE YYEOHOro mpeaMera B IIKOJIE, BHOCUT CYLIECTBEHHBI BKJIaJ B
cucteMy 3HaHMM 00 okpyxawomem wMupe. IkonbHBIA Kypc QU3MKH —
CUCTEMOOOpa3yOIIMil  JUIsl €CTECTBEHHO-HAYyYHbIX Y4Y€OHBIX MPEIMETOB,
NOCKOJIbKY (PU3MYECKHE 3aKOHbI JIEKAaT B OCHOBE MPOLECCOB M SBIICHUM,
U3y4aeMbIX XUMHUEH, Ouonorueit, usnueckoir reorpadueid U acCTPOHOMUEH.
Hcnonb30BaHre M aKTUBHOE NPUMEHEHHE (DU3MYECKUX 3HAHUW OIpPEAesniio
xapakrep M OypHO€ pa3BUTHE pPa3HOOOpa3HbIX TEXHOJOTHMI B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHHUSI KOCMOCA, MOTYUYEHUSI HOBBIX MaTepUAJIOB C
3aJlaHHbIMU cBoOWcTBaMHU. W3yuyeHue QU3MKM BHOCUT OCHOBHOM BKJIaa B
(opMUpOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa oO0ydyarouierocs, B



dbopMupoBaHME YMEHUM MNPUMEHSTh HAy4yHbIi METOJ MO3HaHUS [puU
BBINIOJTHEHUU UMHU Y4E€OHBIX UCCIIEI0BAHUN.

B ocHoBy kypca ¢u3uku Ha ypOBHE CpeAaHero ooOiiero oOpa3oBaHUSs
NOJIOKEH pAJl HUJAEH, KOTOpblE MOXXHO paccMaTpuBaThb KAaK IMPUHLHUIIBI €ro
OCTPOCHHS.

Hoea yenocmnocmu. B cCOOTBETCTBUU C HEW KypC SIBISETCS JIOTUYECKU
3aBEpLUIEHHBIM, OH COACPXKUT Marepual U3 BCEX Pa3lesioB (PU3HMKH, BKIIOYAET
KaK BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuas Kypca (PU3HKU
o0benMHEH BOKpPYr (usmyeckux Teopuid. Benymum B Kypce sBiseTcs
(opMUpOBaHUE MPEACTABIECHUNA O CTPYKTYPHBIX YPOBHSX MaTepHUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE€ peanuzanys npeanonaracT UCHOJIb30BaAHUE
TYMaHUTAPHOTO MOTEHIMana (U3MYECKON HAYKH, OCMBICICHUE CBSI3U PA3BUTHS
¢u3uKM C pa3BUTMEM OOIIECTBa, a TaKK€ C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTMYECKUMU MTPOOIeMaMH.

Hoea npuknaonoin nanpaenennocmu. Kypc ¢buszuku ynryOGnéHHOTo
YPOBHSI MPEANOJaraeT 3HAKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX H
TEXHOJIOTMYECKUX NPWIOKEHUH HW3YYEHHBIX TEOPUM M 3aKkOHOB. [Ipm sTom
paccMaTpHUBalOTCSd Ha YpPOBHE OOMIMX NPEICTAaBIECHUA U COBPEMEHHbIE
TEXHUYECKUE YCTPONCTBA, U TEXHOJIOTHH.

Hoea 3Konozuzayuu peanusyeTcs MNOCPEICTBOM BBEJIECHUS HIIEMEHTOB
COJEP)KAHMSI, TOCBALIEHHBIX 3KOJIOTMYECKUM MpoOJIIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJOTMH, a TaKkKe OOCYKIEHUs
npoOlieM  palMOHAIBHOIO  MPUPOAOIOJIB30BAHUS U DKOJOTHYECKOU
0€30MMaCHOCTH.

OcBoeHue cofiepkaHus MPOrpaMMbl MO (PU3UKE JOHKHO ObITH TOCTPOEHO
Ha MPUHLHIAX CUCTEMHO-JEATEIbHOCTHOrO noaxoaa. st gpusuku peanuzauus
3TUX MNPUHUMIOB Oa3upyeTcs Ha HCIOIb30BAHUU  CAMOCTOATEIBHOIO
AKCIIEPUMEHTA KaK MOCTOSHHO JEHCTBylollero (akrtopa ydeOHOro mpoiiecca.
Jlist yriiyOn€HHOro ypoBHSI — 3TO CHUCTEMa CaMOCTOSTEIbHOTO YYEHHYECKOTO
AKCIIEPUMEHTA, BKJIOYAIOUIEr0 (PPOHTAJIbHbIE YYEHUYECKUE OIbITHl IPHU
U3yYEHHH HOBOT'O Marepuaia, JlabopaTopHble padOThl U pabOThl MPAKTHKYMA.
[Tpu 3TOM BO3MOXKHBI JIBa CIloco0a peanu3auuu (PU3HUECKOro MpakTHKyma. B
NIEPBOM CITydae MPaKTUKyM MpoBoauTcs aubo B koHue 10 u 11 kiaccos, a1bo
1OCJIE€ MEPBOTO M BTOPOTO MOJYTOAMM B KaXKJIOM M3 3THUX KiaccoB. Bropoi
cnoco0 — 3TO UHTerpauus padoT MpakTUKyMa B CUCTEMY JIaDOpaTOPHBIX paloT,
KOTOpbIE MPOBOJATCA B Ipoliecce M3ydeHus pasgena (temsl). IIpu 3ToM noa
paboTaMM MPAaKTHUKyMa IMOHUMAETCS CaMOCTOSITEIbHOE HCCIIEJOBAaHUE, KOTOPOE
IPOBOAMTCS MO PYKOBOACTBY CBEPHYTOro, 0000IIEHHOIO BUAA O€3 MOIIaroBOu
UHCTPYKIUH.

B nporpamme mno @usuke cuctemMa YYEHHMYECKOIO HSKCIEPUMEHTA,
71a00paTopHbIX padOT U MPAKTHKYMa MPEACTaBICHA €AMHBIM NIepeuyHeM. Beioop
TEMaTUKHU JIJISl 3TUX BUJOB YUEHHUECKUX MPAKTUYECKUX PabOT OCYILECTBISAETCS
y4acTHHKaMu  00pa30oBaTeNbHOIO MpOIecca HUCXOId U3  OCOOEHHOCTEH
NOypPOYHOI'O IUIAHUPOBAHUS W OCHallleHus kaOuHeta Qusuku. Ilpu sTOoM
o0ecreunBaeTcs OBJAJEHUE OOYyYAIOIMIMMUCS YMEHUSIMU MPOBOJUTH HPSAMbIE U
KOCBEHHBIE U3MEPEHUsI, UCCIEAOBAHMS 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH U
MIOCTAHOBKY OIIBITOB IO MTPOBEPKE MPEAJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yAENAETCS PELICHUI0 PACYETHBIX M KAYECTBEHHBIX
3aj1ad. [Ipu 3TOM 1515 pacy€THBIX 3a7a4 NPUOPUTETOM SIBIISIFOTCS 337]a4U C SIBHO



3aJIaHHOM M HESABHO 3aJaHHOM (DU3UYECKOM MOJENbI0, TO3BOJISIIOIINE
IPUMEHSATh W3YUYEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOIO paszjelna
Kypca, Tak W HMHTETpUpYys NMPUMEHEHUE 3HAHUW M3 pas3HbIX paznenos. s
KaueCTBEHHBIX 3aj1a4 PUOPUTETOM ABJIAIOTCS 3a/laHus Ha
o0BsicCHEHUE/TIpeICKa3aHue MPOTEKaHUsl (PU3UUECKUX SIBICHUI M MPOLECCOB B
OKpY>Karoliel Xu3HU, TpeOyroIre BpIoopa GU3NYECcKOr MOJIeNU JJisl CUTyalluu
PAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun c¢ tpedoBanusiMu PIOC COO Kk wmarepuansbHO-
TEXHUYECKOMY 00€CIEUeHUI0 YueOHOTro mpolecca Kypce (GU3UMKU yrTyOIEHHOTO
YPOBHSI Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs JOJDKEH H3y4yaThCid B
YCIOBUSIX MpeIMETHOro kabuHeta. B kaOuHeTe QuU3NKU JOMKHO OBITh
HeoOxoauMoe Js1abopaTopHOe OOOPYAOBAHHUE JJisi BBITIOJIHEHUS YKa3aHHBIX B
nporpaMme no (PU3MKe YYEHUYECKUX OIBITOB, JJAOOPATOPHBIX padboT U padoT
PAKTUKyMa, a TAKKE JIEMOHCTPALIMOHHOE 000Py/I0BaHUE.

JleMoHcTpaliioHHoe 00opy/ioBaHre (HOPMHUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJBHON JIOCTaTOYHOCTH W OOECIEYMBAET IMOCTAHOBKY
NEPEYUCIICHHBIX B MpOrpaMMe MO (PU3MKE KIIOYEBBIX JAEMOHCTpAlUUd s
UCCJICIOBAaHUSI HM3y4YyaeMbIX SIBJIEHUM U MPOLECCOB, SMIUPUYECKUX U
byHIaMEHTATBbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 0O0OpyIOBaHHUE ISl YYEHHUYECKHX MPAKTUYECKUX pPadboT
(dopMupyetrcs B BUA€ TEMATUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCS B pacuére
OJJHOTO KOMIUJIEKTa Ha JBYyX oOOydyaromuxcs. TeMaTH4ecKue KOMILIEKTHI
J1a00paTOpPHOTO 00OPYNOBaHUS JOJKHBI OBITH MOCTPOCHBI HAa KOMILIEKCHOM
UCIOJIb30BAHUH AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENILHBIX CUCTEM B BUJI€ IUPPOBBIX Ja00OpaTOPUIA.

OCHOBHBIMU LEJIAMU U3yUYeHUs (PU3UKH B 00IIEM 00pa30BaHUU SBJISIOTCA:

(dbopMupoBaHME HHTEpeca M CTpeMJIeHUs OOydalolMXCs K HayYHOMY
U3YyUEHUIO TMPUPOMABI, pPa3BUTHE MX WHTEUICKTyallbHBIX W TBOPYECKUX
CIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
MCCJIE/I0BATENIbCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;

(opMUpOBaHME HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJbTara H3y4yeHUs
OCHOB CTPOEHHUS MaTEePUH U PyHIAMEHTAJIbHbIX 3aKOHOB (DU3UKH;

(dbopMUpoBaHME YMEHHU OOBACHATH SIBIEHHS C  HCIOJIb30BAaHUEM
(u3HYeCKUX 3HAHUN U HAyYHBIX JI0KA3aTeJbCTB;

(opMUpOBaHUE NPEICTABICHUNA O PONH (PU3UKU I Pa3BUTHS APYTHX
CCTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHUI;

pa3BUTHE  NpPEJICTaBIEHUH O  BO3MOXHBIX  cdepax  Oyayuien
npoeCCUOHAIBHOM JIESATEIBHOCTH, CBSI3aHHBIX C (DU3UKOM, MOJATOTOBKA K
JanbHeieMy o0y4eHHIO B ’TOM HalPaBIICHUH.

JlocTrKeHHe 3TUX 1esei 00ecrneurBaeTcsl pEIeHUEM CIEYIONINX 3a1a4 B
npoiiecce u3yueHus Kypca (U3uKU Ha YPOBHE CPETHEro 00IIero o0pa3oBaHus:

npuodpeTeHne CUCTEMBl  3HaHWUU 00 o01ux bu3nYeCcKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHSIX, BKIIOYAs MEXAHHUKY, MOJEKYISPHYIO
(U3HKY, AIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPUHKHY;

dbopMUpOBaHME YMEHUW NPUMEHATH TEOPETUUYECKHE 3HAHUS s
00BsiICHEHUST (PU3UUYECKUX SIBICHUM B MPUPOJAC W ISl TIPUHATHS MPAKTUICCKUX
pEIIeHUH B NOBCEIHEBHOW KU3HU;

OCBOEHHE CHOCOOOB pELIECHUs Pa3IUYHbIX 337ady C SBHO 3aJaHHOU
(du3nyuecKol MOJEIbIO, 33/1a4, MMOIPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/JaHUE



(du3nueckol MOJeNH, aJeKBAaTHOM YCIOBHMSIM 3aJadyd, B TOM YMCIIE 3a]ad
WHKEHEPHOI'0 XapaKTepa;

NOHUMaHue (PU3UYECKUX OCHOB M MPHUHIIMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB, WX BIHMSHHUS Ha OKPYXKAIOUIYIO
cpeny;

OBJIaJICHUE METOJaMU CaMOCTOATENILHOIO IUIAHUPOBAHUS U NPOBEIACHUS
¢u3nYeCKnX HKCIEPUMEHTOB, AaHAJIW3a W HWHTEpIpeTanuu WHGOpMaIuH,
ONPEEIICHHS] IOCTOBEPHOCTH MOIYYEHHOTO PE3YJIbTaTa;

CO3/IaHME YCJIOBUU ISl Pa3BUTHUS YMEHUUN MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOU ESATEIbHOCTH;

pa3BuTHe HHTEpeca K cdepam mpodeCcCHOHAIBHON AESTEILHOCTH,
CBS3aHHOM ¢ (PU3UKOIA.

B cootBerctBun ¢ tpeboBanusmu PI'OC COO yriyOnéHHBIN ypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®Ddusuka» Ha YpOBHE CpPEIHErO OOIIEro
oOpa3zoBaHus BbIOMpaeTcss OOy4YaIOIIMMHUCS, IUIAHUPYIOMIMMHU POAOIKEHHUE
00pa3oBaHus M0 CHEHUATBHOCTIM (PU3HKO-TEXHUUYECKOTO PODUIISL.

Ha wuzyuenue ¢usuku (yniyOn€HHBIA ypOBEHb) Ha YPOBHE CPEIHETrO
obmiero oopazoBanus orBoautcst 340 yacon: B 10 kinacce — 170 gacos (5 yacoB
B Heqenmo), B 11 kimacce — 170 gacoB (5 yacoB B HEZEIHO).

[Ipennaraemeiii B mporpamme 1o (U3MKE MEepeyeHb JIaDOpaTOpHBIX U
NPAaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YUUTENb JAENaeT BBIOOD
NPOBEACHUS JIaDOPATOPHBIX PabOT M OMBITOB C YYETOM HWHIUBUAYATbHBIX
0COOEHHOCTEHN 00yJaroIUXCsl.



COAEP KAHUE OBYYEHUA
10 KVIACC

Pasznen 1. Hay4yHblii MeTOX MO3HAHMS NPUPOABI.

dusnka — QyHIaMEHTaNIbHAs HayKa 0 npupoze. HayqHblil METOA O3HAHNUS
Y METOJIbl UCCIIE0BAHNS PUZNYECKUX SABJICHUM.

DKCHEepUMEHT M TEOpHsl B Mpouecce Mo3HaHus npupoasl. Habmonenue u
SKCIIEPUMEHT B (PU3HKE.

CriocoObl M3MepeHus (PU3NYECKUX BEJIWYMH (AHAJIOTOBBIE M LIM(PPOBHIE
U3MEpUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUUKOBBIE CHCTEMBI).

[TorpemHocT  HM3MEpeHU (U3MUECKUX BEIMYMH (AaOCOIIOTHAs U
OTHOCHUTEJIbHAS).

MognenvpoBanue (QuU3NYECKUX SBJIEHUHM M MPOLECCOB (MarepuaabHas
TOYKa, aOCOIIOTHO TBEPJOE TENO, HJealibHasl KHUIKOCTh, HJCAJbHBIA a3,
TOUCUHBIN 3apsan). [unoreza. GU3NUECKUl 3aKOH, TPAHUILIBI €M0 MPUMEHUMOCTH.
dusnyeckas Teopusl.

Ponb u mecto ¢pusuku B HOpMHPOBAHNN COBPEMEHHOW HAyYHOW KapTHUHBI
MHUpa, B IPAKTHYECKON JAESATENbHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomaul, nPAKMUKYM.

W3mepeHre cuibl TOKa M HAmpsDKEHHS] B LIEMM MOCTOSIHHOTO TOKa MpHU
MOMOUIY aHAJIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HaKoMCTBO ¢ Lu(ppoBoiil taboparopueii no gusuke. IIpumepsl n3mMepeHus
(u3HYECKUX BEJIMYMH ITPU MOMOIIHM KOMIBIOTEPHBIX JAaTYUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHue. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBM)KCHHS.
Cucrema orcuéra.

[Tpsimast m oOparHast 3a7]a4u MEXaHHUKHU.

Panuyc-BexkTop MarepuanbHOW TOYKH, €ro MPOEKUMHU HA OCH CHUCTEMBI
KoOpaHuHAT. Tpaekropusi.

[lepemetiienrie, CKOPOCTh (CpelHSIS CKOPOCTb, MTHOBEHHAS! CKOPOCTbH) U
YCKOPEHUE MaTepHUaIbHOM TOYKH, UX MPOEKIMU HA OCU CUCTEMBI KOOPIMHAT.
CrnoxeHne nepeMenIeHNN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOPEHHOE  MPSMOJIMHEWHOE  JBUKEHUE.
3aBUCUMOCTbH KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTepUaIbHOW TOYKH OT
BPEMEHU U UX FPAPUKH.

CBoOonHOE majieHne. YCKOpeHue CBOOOJHOTO majaeHus. J[BuxeHue Tena,
OpOILEHHOIO MOJA YINIOM K TOPU30HTY. 3aBHCHUMOCTbh KOOPAMHAT, CKOPOCTH U
YCKOpPEHUSI MaTepUAIbHON TOYKU OT BPEMEHH U UX TpadUKu.

KpuBonuHueiiHoe aBmkeHue. [[BH>KeHME MarepuaJbHOM TOYKM 10
OKPYXHOCTH. YIJIOBasi U JIMHEWHas ckopocTh. [lepuon u yactora oOpalleHus.
[lentpocTpemuTenbHOe (HOpMaldbHOE), KacaTelbHOE (TaHT€HIMAIbHOE) U
NOJIHOE YCKOPEHUE MaTepuaibHOM TOUKH.

TexHH4YecKne yCTPOMCTBA M TEXHOJOTMYECKUE ITPOLECCHI: CIHMIOMETP,
JBUKEHUE CHAps/IOB, LENHbIe, LIeCTepEHYaTble WU PEMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mognenb CUCTEMBI OTCYETa, WUIIOCTpALMsT ~ KUHEMaTH4eCKuX
XapaKTEPUCTUK JIBHXKEHHUS.

CriocoObl uccie10BaHus JBUKEHUH.



WNmmoctpauust NpeaenbHOro Iepexoia M HM3MEPEHHE MIHOBEHHOU
CKOpPOCTH.

[Ipeobpa3oBaHre TBUKEHUI C UCIIOJIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmonenue nBmxeHus Teja, OPOIIEHHOIO MOJ YIIIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hampasienue ckopocTH Nnpu ABUKEHUH MO OKPYKHOCTH.

[IpeobpazoBaHue yIII0BOI CKOPOCTU B PETYKTOPE.

CpaBHEHME MMyTEH, TPACKTOPUH, CKOPOCTEN JIBUKEHHS OAHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopuvie padomul, npakmukym.

M3ydyeHre HEPaBHOMEPHOIO JIBIDKEHHMsSI C  ILE€JIbIO0  OIpeneseHus
MTHOBEHHOW CKOPOCTH.

N3mepenne  yCKOpeHUsT MNpU  NOPSIMOJIMHEMHOM  PaBHOYCKOPEHHOM
JBUYKEHUU 110 HAKJIOHHOM TIOCKOCTH.

HccnenoBanrne 3aBUCMMOCTU IMYyTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBUKEHUU.

W3mepenne  yckopeHHs  CBOOOIHOrO  majeHusi  (PEeKOMEHJI0BaHO
UCII0JIb30BaHKEe ITU(POBOH TabopaTopun).

N3yueHnue nABWXKEHUS Tena, OPOIIEHHOTO0 TOpU30HTalbHO. IIpoBepka
TUIOTE3bl O MPSMOM MPOMOPIUOHAIBHOM 3aBUCUMOCTH MEXKIY AATbHOCTBHIO
MoJIETa U HAYaJIbHOM CKOPOCTHIO TETA.

W3ydeHne NBHKEHUS Tela MO OKPYKHOCTHM C MOCTOSHHOM MO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCMMOCTH MEpUOJIa 0OpaIieHNs KOHUYECKOTr0 MasiTHUKA
OT €ro NapameTpoB.

Tema 2. /lunamuxa.

[lepBblii 3akoH Hprotona. MHepumanbHbelie cucteMbl orcuéra. [IpmHmmn
oTHOcuTenpbHOCTH  [anunes. Heunepuuanbubie CUCTEMBI  OTCYETa
(ompeneneHue, IpUMEpHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu Cuil.

Bropoit 3axkoH HproToHa 1J1s1 MaTepraibHOM TOUKHU.

Tpernii 3ak0oH HprOTOHA 11711 MarepuagbHbIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUA. OJKBHUBAJECHTHOCTh TI'PABUTALIMOHHOW H
WHEPTHON MacCCHhI.

Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHUSI CBOOOAHOTO TMaJIEHUsI OT BBICOTHI
HaJ TMOBEPXHOCTBIO IUIAHETBl W OT reorpapuyeckoll MmuUpoThl. JIBH)KeHue
HeOeCHBIX Tell M ux chnyTHuKoB. 3akoHbl Kemepa. IlepBas kocmuueckas
CKOpPOCTb.

Cuma ynpyroctu. 3akoH l'yka. Bec Ttema. Bec Ttema, aBmkymierocs c
YCKOPEHHUEM.

Cuna tpenusa. Cyxoe tpenue. Cuna TpEHHUS! CKOJIBKECHUS U CHIIA TPECHUS
nokost. Kospdurment tperns. Cuina CONPOTHBICHUS NpPU JBIKCHHH Tela B
KUJKOCTH WUJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JABUKEHHUSI.

Jasnenne. ['mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuyeckue yCcTpOHWCTBAa M TEXHOJOTMYECKUE MPOLECCHI: MOIUIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaOmonenue nBuKeHUss Tel B MHEPUMAIBHBIX M HEHMHEPLHMAIbHBIX
CHUCTEMAax OTCYETA.

[IpyHONI OTHOCHUTEIBHOCTH.



Kauenne AByX LMIMHIAPOB WJIM IIAPOB Pa3HOW MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUHUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHME PpPABHONCWUCTBYIOUIEH NPWIOKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MACChl TE€la Ha €ro YCKOPEHHME B HMHEPLUHAIBHOM CHUCTEME
OTCYETA.

PaBeHCTBO cHil, BOBHUKAIOIIMX B PE3Yy/IbTaTe B3aUMOJICHUCTBUS TEI.

N3mepenne Macc no B3auMOJICHUCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM ITOABEME U NAJCHUN.

[{eHTpOoOEKHBIE MEXAaHU3MBI.

CpaBHEHUE CUJI TPEHUSI MIOKOSI, KAYEHUSI U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nadopamopuvie padomul, npakmuKym.

W3mepeHrne paBHOACHCTBYIOIIEH CWJI TOpH ABMKEHUM Opycka IO
HAKJIOHHOM IIJIOCKOCTH.

[TpoBepka rumore3bl O HE3aBUCUMOCTHM BPEMEHHU JABWKEHHUS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MIPYXKUHE U
pe3uHOBOM 00pasile, OoT ux Aedopmaluu.

W3ydeHne ABMKEHHSI CUCTEMBI TeJl, CBSI3aHHBIX HHUTHIO, NEPEKUHYTOU
yepe3 JErkuil ONoK.

N3mepenue korduimenta TpeHus mo BeJIuYruHe yIiIoBoro kodpduineHra
3aBucuMoctH F,,(N).

HccnenoBanue JBMKEHHST Opycka 10 HAKJIOHHOM TIJIOCKOCTH  C
nepeMeHHbIM KOA((HUIIMEHTOM TPEHHS.

W3ydeHne NBUKEHUS IPy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynarenbHoe U BpalaTeabHOE JIBUKCHUE
TBEPAOTO Tena. MOMEHT CHIIbI OTHOCHUTENBHO OCH BpamieHus. Ilmedo cuibl.
CrnoxeHnue cuil, MIPUWIOKEHHBIX K TBEpOMY Teny. LleHTp TspkecTH Tena.

VYcnoBusi paBHOBECHS TBEPIOTO Tea.

YcToiturBoe, HEYCTOMUYMBOE, OE3pa3TMYHOE PAaBHOBECHE.

TexHHUeCcKne yCTpPOWCTBA M TEXHOJOTHMYECKHE ITPOLIECCHI: KPOHIUTEMH,
CTPOUTEIBHBIN KpaH, peréTyarble KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBusi paBHOBECHSL.

Buasr paBHOBECHS.

Yuenuueckuii skcnepumenm, 1aoopamopmsie papomsl, npAKMUKYM.

HccnenoBanne ycinoBUM pPaBHOBECUS TBEPIOIO Tela, HMEIOIIETO OCh
BpAIlICHMS.

KoHCcTpyHnpoBaHne KpOHIITENHOB U PaCU€T CUJI yIIPYTOCTH.

N3yyeHne ycTOMUMBOCTH TBEPIOTO TN, UMEIOIIETO TUIOMAb ONOPBHI.

Tema 4. 3akonvl coxpanenus 6 MmexaHuke.

NMmynbC MarepuasbHONW TOYKH, CUCTEMBI MAaT€pUANIBHBIX TOYEK. LleHTp
Macc CUCTEMBbI MaTepUANIBHBIX TOYEK. Teopema O IBMKEHUU LIEHTPa Macc.

WMIynbC cuiibl 1 UBMEHEHHE UMITYJIbCa TeJa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHHUE.

MowmeHT nMmnynbca MarepualibHOW ToukH. [IpencraBnenue o coxpaneHun
MOMEHTa UMITYJIbCa B UEHTPAIbHBIX MOJSAX.

PabGora cuibl Ha ManoM M Ha KOHEYHOM mepeMmenieHuu. Ipaduueckoe
npesicTaBieHue paboThl CUJIBL.



MouiHOCTh CUJIBI.

Kunernueckass 3Heprusi mMarepuaibHOM TOUKU. Teopema 00 H3MEHEHUU
KMHETHUYECKOM SHEPTUH MaTEPUAIIBHON TOUKH.

[ToreHuManbHbIE U HENOTEHUUAJIbHbIE CWbl. [loTeHIManbHAs SHEPrus.
[TorenuuanbHas SHEPrus yIpyro nehopMHpPOBAHHON PYKUHBI.
[lorenumanbHass BSHEprust Teja B OJHOPOJHOM TI'PAaBUTALIMOHHOM MOJE.
[ToreHumanbHasi SHEpPrusl Tejla B T'PABUTALMOHHOM I0J€ OJHOPOAHOTO 1Iapa
(BHyTpM U BHe 11apa). Bropas xkocMuueckass CKOpOCTb. TpeTbsi KOCMUYECKas
CKOpPOCTb.

CBsi3b palOOThl HEMOTEHUUAJIBHBIX CHJI C HM3MEHEHHEM MEXaHHYECKOH
SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHHUS] MEXaHUYECKON SHEPrUu.

VYipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHenue bepHymnu s uacanbHOM XKUIKOCTH KaK CIIEJICTBUE 3aKOHA
COXPAHEHMS] MEXaHUYECKOM SHEPT M.

TexHuueckue yCTpOMCTBA W TEXHOJOTMYECKHE IPOLIECCHI: JIBHXKEHUE
pakeT, BOIOMET, KONEP, MPY>KUHHBIN MUCTOJIET, TMPOCKOIL, (PUTYpHOE KaTaHUE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHHUE.

N3mepenne MOITHOCTH CHUJIBI.

M3MeHeHre SHEepruy Tejla IPU COBEPIIEHUH padoThI.

B3anmHbIe npeBpallieHUs] KHHETUYECKOW M NMOTEHIHAIBHOW SHEPTUM NpHU
JEHCTBUU HA TEJIO CUIIBI TSKECTU U CUIIbI YIIPYTOCTH.

CoxpaHeHue YHEPTUU Npu CBOOOTHOM IMAICHUH.

Yuenuueckuii sxcnepumenm, nadopamopuvie padomul, npakmuKym.

W3MmepenHre uMInysbca Tesaa no TOpMO3HOMY ITyTH.

W3mepeHne cuibl TATH, CKOPOCTH MOZAEIU AJIEKTPOMOOUIISE U MOILHOCTU
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS] UMITYJIbCA TEJA C UMITYJIbCOM CHIIBI.

HccnenoBanre coxpaHeHUs! UMITYJIbCA TP YIIPYTOM B3aUMOJICHCTBUH.

M3MepeHre KUHETUYECKOM YHEPTUU TeNa 110 TOPMO3HOMY ITyTH.

CpaBHEHHE HM3MEHEHUs MOTEHUMAJbHON HSHEPruu MNPYKUHBI C pabOTON
CUJIBI TPEHUSI.

Omnpenenenue pabOThl CUJIBI TPEHUS MPHU JBUKEHUHU TeJla MO HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MoJiekyasipHas pusuka 1 TEpMOAUHAMHUKA.

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcHOBHBIE TOJIOKEHUS MOJIEKYJIApHO-KuHeTnyeckol teopun (MKT), ux
onbiTHOe obOocHoBaHue. Jluddysus. bpoyHoBckoe JBUKEeHHE. XapakTep
JIBWKEHUSI W B3aMMOJCHCTBUSL YacCTHI] BeulecTBa. MoJeln CTpPOEHUS Ta30B,
KUAKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB BEILECTBA HA OCHOBE 3TUX
Monenei. Macca u pasmepnl Mosiekyn (aromoB). KommdecTBo BermiecTsa.
[ToctosHHas ABorajpo.

TemoBoe paBHOBecue. Temmeparypa u crnocoObl e€ m3mepenus. Illkana
temneparyp Llenscusi.

Mogens wuaeanbHOro raza B MOJIEKYISIPHO-KUHETUYECKOH TEOpPUH:
YaCTHI[bI Fa3a JBUKYTCS XaOTUUYECKU U HE B3AUMOZECHCTBYIOT JIPYT C IPYTOM.

['a3oBble 3akoHbl. YpaBHeHHEe MeHneneeBa—Knaneiipona. AOcoIOTHas
Temrneparypa (mkana remneparyp Keiasuna). 3akon Jlansrona. M3onporniecco B



u7ealbHOM Tra3e ¢ IIOCTOSHHBIM KOJIMYECTBOM BewlecTBa. [paduueckoe
IpeJICTaBIEHUE U30ITPOLIECCOB: U30TEpMa, U30X0pa, N300apa.

CBs3p  MEXAy [JaBICHHMEM W CPENHEM KHHETHYECKOM DHEprueu
NOCTYIATEIbHOTO TEIUIOBOTO JBUKEHHUS MOJIEKYJ MJI€aJIbHOTO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUH UI€ATLHOTO rasa).

CBsi3b  aOCONIOTHOUM TeMmIeparypbl TEPMOJUHAMHYECKON CHUCTEMBI CO
CpENHEN KMHETUYECKOM JHEpPruer IOCTYIATEIbHOIO TEIUIOBOTO JBHM)KECHUS €€
YacTHL.

TexHUYEeCKne YCTPOMCTBA M TEXHOJOTUYECKHE IPOLECCHl: TEPMOMETD,
OapomeTp, MoJIy4eHre HAHOMATEPUAJIOB.

Jemoncmpayuu.

Monenu 1BUKEHHUS YaCTHUI] BEIIECTBA.

Monienb OGpOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBHXKEHHS.

Huddy3us KuakocTei.

Mopens onbita LlTepHa.

[IpuTskeHne MOJEKYIL.

Mogenu KpUCTaINTMYECKUX PEIIETOK.

HaGmronenue u uccienoBaHue u30MpoLeccoB.

Yuenuueckuii sxcnepumenm, nadopamopuvie padomuol, npakmuKym.

HccnenoBanne mnpouecca yCTaHOBJIEHUS TEIUIOBOIO PAaBHOBECHUS IpHU
TEIJI000MEHE MEXTy Topsiueil U XOJIOHOU BOJOM.

N3ydeHre M30TEPMHUUECKOrO mpouecca (PeKOMEHAOBAHO HCIOJIb30BaHUE
uudpoBoit 1aboparopun).

N3ydenue u30XopHOro mpouecca.

N3ydenne n3o0apHOro npouecca.

[TpoBepka ypaBHEHUSI COCTOSIHHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbi.

Tepmoaunamuueckas (TI[) cucrtema. 3amaHuve BHEMIHUX YCIOBHM Jyist
TEPMOAMHAMUYECKOM cUCTEeMbl. BHemHMe W BHYTPEHHHUE MapaMeTphl.
[TapameTpbl TEPMOIMHAMHYECKOM CHCTEMBbl KaK CPEIHUE 3HAYECHHsI BEITUYMH,
OMUCHIBAIOIINX €€ COCTOSHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmonuHamuku. CaMOIpOU3BOJIbHAS —peakcalus
TEPMOAMHAMUYECKOM CUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mogenbs uaeanbHOro raza B TEPMOJMHAMUKE — CHUCTEMA YPaBHEHUMA:
ypaBHeHne MeHneneeBa—Knaneiipona u BeIpa)XKeHUE 111 BHYTPEHHEW SHEPIUH.
VYciioBUS NPUMEHMMOCTH 3TOM MOJENH: HHM3Kasg KOHUEHTpauus 4YacTHll,
BBICOKME TEMIIepaTyphl. BelpakeHue 1l BHYTPEHHEH SHEPIHMH OJHOATOMHOIO
UJI€AJIBHOIO rasa.

KBazucratnueckrue 1 HECTATUYECKHUE MPOIIECCHI.

DOneMeHTapHass paboTra B TepMoauHamMuke. Bwiuucienwe paboThl IO
rpaduKy mnpoiecca Ha pV-1uarpaMmme.

Termnonepenaya kak  cnoco0  M3MEHEHHsS  BHYTPEHHEW  HSHEpruu
TEPMOAMHAMUYECKOM CUCTEMBI 0e3 coBepuieHUst paborel. KonBekuws,
TEIJIONPOBOIHOCTD, U3TyUEHHUE.

KomnuectBo Temnorel. TermoéMkocTs Tena. VYaenpHas MW MOJISIpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUe Maiiepa. YienbHasg TEIUIOTAa CrOpPaHHUs
TomivBa. Pacyér konuuecTBa TEmIIOTHI Mpu Teruionepenade. [lonsarue 00
aauabaTHOM MPOIecCe.



[lepBblli 3aKOH TepMOAWHAMHUKU. BHyTpeHHss sHeprus. KommuecTBo
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHUS BHYTPEHHEH SHEpPruu
TEPMOAMHAMUYECKOU CHUCTEMBI.

Bropoii 3akoH TEepMOAMHAMMKMU JIsI PAaBHOBECHBIX IIPOILIECCOB: YEPE3
3aJJaHHO€ PaBHOBECHOE COCTOSIHUE TEPMOJAMHAMHYECKOW CHCTEMbI MPOXOAMT
€IMHCTBEHHAs aauadara. AOCONIOTHAs TeMIeparypa.

Bropoii 3akoH TEpPMOAMHAMHMKH Ul HEPABHOBECHBIX IPOLECCOB:
HEBO3MOXKHO IEPEAaTh TEIJIOTYy OT 00Jiee XOJOJHOro Tejla K Oojee HarpeToMmy
0e3 xomnencauuu (Kiaysuyc). HeodpatumMocTh IpUpOIHBIX MPOLIECCOB.

[Tpuniumel gercTBus TermnoBbix MammH. KIT/I.

MaxkcumansHoe 3nauenue KIIJI. [{ukn Kapho.

DKOJIOTUYECKME  aCMEKThl  HMCIIOJIb30BAHUS  TEIUIOBBIX  JIBUTaTeNei.
TennoBoe 3arpsi3HEHNE OKPYKAOLIEH CPEIbI.

TexHuuyeckue yCTpOMCTBAa U TEXHOJOTMUECKUE MPOLECCHI: XOJOIUIbHUK,
KOHJIULIMOHEP, JTU3EIbHBI M KapOIOpaTOpHbIA JBUTaTeNd, MmapoBas TypOuUHa,
NOJIyYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTHIM3aLUs «TEIUIOBBIX» OTXOAOB C
UCIIOJIb30BAHMEM TEIJIOBOTO HACOCA, YTWIIM3alUs OMOOPraHUYeCKOTrO TOIUIMBA
JUTSI BBIPAOOTKH «TEIJIOBOW» U 3JIEKTPOIHEPTUH.

Jemoncmpayuu.

M3MeHeHue TeMnepaTryphbl py aauadarnyeckoM pacuIupeHHH.

BosaymHoe orauso.

CpaBHEHUE yIENbHBIX TEMIOEMKOCTEMN BEIIECTB.

CriocoObl UBMEHEHMSI BHYTPEHHEHW SHEPIHH.

HccnenoBanue aguadarHoro mpouecca.

KoMmbroTepHbIE MOJIENH TEIJIOBBIX JBUTATEIIEH.

Yuenuueckuit 3xcnepumenm, nadbopamopnvie padomut, nPAKMUKyM.

N3mepenue ynenbHON TENI0EMKOCTH.

HccnenoBanue mpoliecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aguadarHoro npouecca.

N3ydeHne B3aMMOCBSI3M YHEPIrUU MEKMOJIEKYISIPHOIO B3aMMOJECUCTBUS U
TEeMIIepaTypbl KUIIEHUS KUIKOCTEH.

Tema 3. Aecpecamnuvie cocmoanua eeujecmea. Daszoevie nepexoobl.

[TapooOpazoBanue u kKoHjeHcanusi. McmapeHwe W KumeHue. YiaelbHas
TEIJI0Ta NapooOpa3oBaHMUs.

Hacpiiennsle u  HeHachlllleHHblEe Mapbl. KauecTBeHHas 3aBUCHMOCTH
IUIOTHOCTM M JIaBJIGHUS HACBIIIEHHOTO TMapa OT TeMIeparypbl, uX
HE3aBUCUMOCTh OT 00BEMa HACBIIIEHHOTO Mapa. 3aBUCHUMOCTb TEMIIEPaTyphbl
KHUIIEHMSI OT JAABJICHHSI B 5KHJIKOCTH.

BnaxxnocTp Bo3ayxa. AOCONMIOTHAS U OTHOCHUTEJIbHAS BIIAYKHOCTD.

Teépnoe Tteno. Kpucramnmueckue u amopdHbie Teina. AHU30TPONUs
CBOMCTB KpucTauioB. IlnaBneHue u Kpucrauim3auus. YIelbHas TeIioTa
miasienust. Cyonumanus.

Hedopmanuu tBEpHOro Tena. Pactsoxkenue u cxarue. Casur. Mopaynb
FOnra. Ilpenen ynpyrux negopmariuii.

TennoBoe pacimpeHue )KUIKOCTEN U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
pacumiMpeHre. AHrapMOHHM3M TEIUIOBBIX KOJI€0OAaHMM YacTHI] BEUIECTBAa Kak
IPUYMHA TEIJIOBOTO PACIIMPEHHUs TeJl (Ha KaY€CTBEHHOM YpPOBHE).

[TpeoOpazoBanue 3Hepruu B (pa3oBbIX NEpEXOAax.

YpaBHEeHUE TEIJIOBOTO OasiaHca.



IToBepxHocTHOE HaTsDKeHHE. KOdhdUIHCHT TOBEPXHOCTHOTO HATSKCHHSL.
Kanumisipaeie  siBnenusi.  JlaBaeHue 1oJ HMCKPHUBIEHHOW MOBEPXHOCTHIO
xunkoctu. Popmyna Jlamnaca.

TexHuueckue yCTpONCTBA M TEXHOJOIMYECKUE TMPOLECCHL: KUIKUE
KPUCTAJUIBI, COBPEMEHHBIE MAaTEPUAJIBI.

Jemoncmpayuu.

TeruioBoe pacmmpeHue.

CBoiiCTBa HACHIIICHHBIX MMAPOB.

Kunenwne. Kunenve npu moHMKEHHOM JaBICHUN.

W3mepeHune cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUTBHBIMU TUIEHKAMU.

CmauuBaHue.

Kanusisipable siBiaeHUs.

Moneny HEHbIOTOHOBCKOM KUAKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccenenoBanne HarpeBaHus M IUIABJIEHUS KPUCTAJUIMYECKOTO BELIECTBA.

Bunpl neopmanuii.

Habntonenue manbix nedgopmariuii.

Yuenuueckuii sxcnepumenm, nadopamopuvie padomul, npakmukym.

N3yuyeHne 3akOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenue ynenbHON TEMIOTHI IIaBIEHUS JIbA.

W3yueHne cBOWCTB HACHIIEHHBIX IAPOB.

N3mepeHre aOCOMIOTHOM BIAXKHOCTHU BO3JlyXa M OIIEHKAa MaccChl MapoB B
IIOMEUICHUU.

N3mepenne ko3ppuureHTa MNoBEpXHOCTHOTO HATSKEHUS.

N3mepenue monyist FOHra.

HccnenoBanne 3aBucuMOCTH JedopMalMi  pe3MHOBOro o0pasua oT
IPWIOKEHHON K HEMY CHJIBI.

Pa3znea 4. DiiekTpoaMHAMUKA.

Tema 1. Inexmpuueckoe none.

OneKkTpu3annst Ten U €€ NMpOSABICHUs. JJIEKTpUUYECKUU 3apsd. J[Ba Buaa
ANEKTPUUYECKUX 3apsAaoB. [IpOBOJHUKH, NHUANEKTPUKA M TOJYyHPOBOJHUKHU.
ONeMEHTapHbI DJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHMS DJIEKTPUUYECKOrO
3apsna.

BzaumoperictBue 3apsaoB. Toueunsie 3apsaapl. 3akoH Kynona.

DnekTpuueckoe nose. Ero nericTBre Ha JIEKTPUUECKUE 3apsIbl.

Hampsokénnocts  snexktpuyeckoro mons.  [IpoOuslid  3apan.  Jlunum
HaIPSHKEHHOCTH JIEKTPUUECKOTO NoJsA. OQHOPOAHOE DIIEKTPUUECKOE TOJIE.

[ToTeHIMANBHOCTD AIEKTPOCTATHYECKOTO MONs. Pa3HOCTh MOTEHIMAIOB U
HanpspkeHue. [loTeHnnanbHas 3HEPrus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[Torenuman snekrpocrarndyeckoro mnons. CBA3b HANPSHKEHHOCTH IIOJISL U
PA3HOCTU MOTEHIMAJIOB JJIs 3JE€KTPOCTATUUECKOT0 Mo (KaK OHOPOAHOTO, TaK
Y HEOJTHOPOJIHOTO).

[TpuHIMI Cynepno3uLUu MIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsiga. [lone paBHOMepHO 3apstkeHHOM cdephl. [Tone
PaBHOMEPHO 3apsDKEHHOro 1o o0bEMy mrapa. [lome paBHOMEPHO 3apsuKCHHOM
OeCcKOHE4HOH MIOCKOCTH. KapTuHbl JIMHUI HANpsOKEHHOCTH OTHX MONCH U
SKBUIIOTEHLIUAIIbHBIX TOBEPXHOCTEN.

[IpOBOHUKY B 2IEKTPOCTATUYECKOM I0JIE. YCIOBUE PABHOBECHUS 3aPsI0B.

JIvDnnexkTpukn B DIEKTPOCTAaTHYECKOM — moje.  [[uanexrpuueckas
IIPOHUI[AEMOCTH BELIECTBA.



Konpencarop.  DmeKTpOEMKOCTh  KOHAEHCATOpA.  DIEKTPOEMKOCTh
IJIOCKOTO KOHJIEHCATOpA.

[TapamnenbHoe  coenvHeHHE  KoHJeHcaTopoB.  IlocienoBarenbHOE
COEJIMHEHHE KOH/IEHCATOPOB.

DHeprus 3apsHKEHHOTO KOHAEHCaTopa.

JIBr>KeHre 3apssKEHHOM YaCTHUIBI B OTHOPOAHOM AIIEKTPUYECKOM IIOJIE.

TexHH4YeCKne YCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: AIEKTPOCKOI,
ANIEKTPOMETP, AIIEKTPOCTATUYECKAs 3allUTA, 3a3€MIICHHE 3JIEKTPOIPUOOPOB,
KOHJIeHCaTophkl, reneparop Bau ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO M IPUHLMUII JEUCTBUS JEKTPOMETPA.

DJEKTPUUECKOE IMOJIE 3aPSKEHHBIX IAPUKOB.

DJEKTPUYECKOE TMOJIE JIByX 3apsSKEHHBIX ITACTHH.

Monens anekTpocratuueckoro reueparopa (Ban ne ['paada).

[IpOBOTHHUKY B AIEKTPUUECKOM ITOJIE.

DIIEKTPOCTATUYECKAs 3alUTA.

YCTpOUCTBO M JEWCTBHME KOHAECHCATOpPAa IOCTOSIHHOM M IEPEMEHHOMN
E€MKOCTH.

3aBUCUMOCTD 3JEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIIAN
IUTACTHH, PACCTOSHUS MKy HUMHU U TUAJIEKTPUUECKON MPOHHUIIAEMOCTH.

DHeprus 3IEKTPUUYECKOro MoJisl 3apsHKEHHOTO KOHIEHCATopa.

3apsanKa U pa3psKa KOHIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nadopamopuvie padomul, npakmuKym.

OueHka cui B3aMMOAECHCTBUS 3apsSyKEHHBIX TE.

HaGmonenue mnpeBpanieHusi 3HEPrUM  3apsHKEHHOTO  KOHZEHcaropa B
SHEPTUI0 U3TYUYEHUsI CBETOINO/IA.

W3yueHne npoTekaHusi TOKa B LIENH, COAECPKAIIEH KOHIEHCATOP.

Pacnipenenenue pa3HoCTH MOTEHIINAJIOB (HampsiKEHUs ) npu
NOCJIEIOBATEIbHOM COEIMHEHNN KOH/IEHCATOPOB.

VccnenoBanue paspsiga KOHICHCATOPA Yepe3 PE3HCTOp.

Tema 2. Ilocmoannbwlit IneKmpuiecKuii mok.

Cuita Toka. [1oCTOSAHHBIN TOK.

VYcioBUS CyLIECTBOBAHMSI TOCTOSIHHOTO 3JIEKTPUYECKOro Toka. McTtounuku
toka. Hanpsbxkenne U u 3/1C

3akoH Oma 1151 y4acTKa 1EIH.

DJEKTPUUYECKOE  COINPOTHUBIICHHUE. 3aBUCUMOCTh CONPOTHUBIICHUS
OJTHOPOJIHOTO MPOBOAHHMKA OT €ro JUIMHBI U IUIOIIAJM MONEPEYHOTO0 CEUEHUS.
VYnenbHOE CONPOTHUBIIEHHUE BEILIECTBA.

[locnenoBarenbHOE, napajuienbHoe, CMEIIaHHOE COEJIMHEHUE
IPOBOJHUKOB. Pacu€r pa3BeTBIEHHBIX AJIEKTpUYeCKUX nened. IlpaBuiia
Kupxrodoa.

Pabora anexrpuueckoro Toka. 3akoH Joyns—JIeHua.

MoIIHOCTh 3JIEKTPUYECKOT0 TOKA. TerioBasi MOUIHOCTb, BbIAEIsIEMas Ha
pe3ucrope.

OJIC u BHYTpEeHHEE CONPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOW (3aMKHYTOM) 3JeKTpUuueckol 1enu. MOIIHOCTh HUCTOYHHMKA TOKA.
Koportkoe 3ambIkanue.

KonzieHcaTop B LIeNH MOCTOSIHHOTO TOKA.

TexHH4YecKrne yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: aMIIEpMETP,
BOJIETMETP, PEOCTAT, CYETYUK AIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.



W3MepeHre cuiibl TOKa U HaNpsKEHUS.

HccenenoBanne 3aBUCHMOCTH CHIIBI TOKA OT HAIPSDKEHMS IS PE3UCTOPA,
JIAMITbl HAKAJIMBAHUS U CBETOMO/A.

3aBUCUMOCTDH CONPOTUBICHUS UUIMHAPUYECKUX MMPOBOJHUKOB OT JIIMHBI,
IJIOIA]IN TTONIEPEYHOr0 CEYEHUS U MaTepuaia.

HccnenoBanne 3aBUCUMOCTH  CWJIBI TOKA OT CONPOTUBIEHUS IIPU
MOCTOSIHHOM HampsiKEHUH.

[Ipamoe wusmepenne OIC. KopoTkoe 3aMblkaHME TaJlbBAHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONMPOTUBIICHUS.

CriocoObl coeTMHEHHsI HCTOYHUKOB Toka, JJIC Oarapei.

HccenenoBanre pasHOCTH MTOTEHIUAIOB MEXKLY MTOJKOCAMU UCTOYHHUKA TOKA
OT CHJIBI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, nadopamopuvie padomul, npakmukym.

HccenenoBanne CMEMIAHHOTO COETMHEHUS PE3UCTOPOB.

W3mepenue ynenbHOro COnpOTUBIIEHHS TPOBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKa OT HAIPSDKEHUs JUISL JIaMITbl
HaKaJIMBaHUA.

VYBenuueHue npesesna u3MEepeHus amrnepMerpa (BOJIbTMETPA).

N3mepenue O/[C 1 BHYTPEHHETO CONPOTUBIICHHSI ICTOYHUKA TOKA.

HUccnenoBanue 3aBucuMoctd OJ[C rajibBaHMYECKOrO DJJE€MEHTa OT
BPEMEHU IIPU KOPOTKOM 3aMbIKaHUU.

HccenenoBanre pasHOCTH MTOTEHIUAIOB MEXKLY MTOJKOCAMU UCTOYHHUKA TOKA
OT CHJIBI TOKA B LIETIH.

HccenenoBanne 3aBUCMMOCTH TIOJIE3HOM MOIIHOCTH MCTOYHHMKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toku ¢ paznuunlx cpeoax.

ONEeKTpUYECKass NPOBOAMMOCTb Pa3JIMYHBIX BELIECTB. OJIEKTPOHHAS
IIPOBOJAMMOCTB TBEPIBIX METAJUIOB. 3aBUCUMOCTD COIIPOTUBJIEHUS METAJUIOB OT
TeMneparypsl. CBEpXIPOBOAUMOCTb.

DIEKTPUYECKUN TOK B BaKyyMe. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TomynpoBoaguuku.  CoOCTBEHHass W NPUMECHas  MPOBOJMMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexoaa. [lonynpoBoHUKOBEIE TPUOOPHI.

DJIEKTPUUYECKHUIM TOK B AJIEKTPOIUTAX. DNEKTPOIUTAYUECKAS JUCCOLIMALINSL.
Onekrponn3. 3akoHnbl Dapanes 11 ANEKTPOIU3a.

DIIEKTpUUYECKH TOK B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSITEIbHbIN
paspsn. Paznuunble TUIIBI caMOCTOATENBHOTO paspsaaa. Monnus. [lnasma.

TexHn4YecKrne yCTPOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: Ta30pa3psIHbIe
JamIbl, 3JEKTPOHHO-JIy4YeBass TpPyOKa, MOIYNPOBOAHUKOBBIE MPUOOPHI: AUO,
TpaH3UCTOp, (POTOAMON, CBETONMOJ, TrajbBaHUKa, padUHUPOBAHUE MEM,
BBIIUIABKA aJTFOMUHUS, HJIEKTPOHHAS MUKPOCKOIHSI.

Jemoncmpayuu.

3aBUCHUMOCTb COIIPOTHBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB IIIEKTPOIUTOB.

3akoHb!I aekTponusa dapanes.

W ckpoBoii pa3psia 1 NPOBOAUMOCTD BO3/1yXa.

CpaBHEHME TPOBOAMMOCTH METAIIJIOB U MOJIYITPOBOIHUKOB.

OnHOCTOPOHHSIS TPOBOAMMOCTD THOAA.

Yuenuueckuii sxcnepumenm, nadopamopuvie padomul, npakmuKym.

Habntonenue snexkrpomnusa.

N3mepenue 3apsiia OAHOBAJIEHTHOTO HOHA.



HccnenoBanne 3aBUCHUMOCTH  CONPOTHBIIEHHUS  TEPMOPEZUCTOPA  OT
TEeMIIepaTyphl.

CHsTHE BOJNBT-aMIIEPHON XapaKTEPUCTHUKHU JUOJA.

Pu3nyecKuil MPaAKTHKYM.

CnocoObl  u3MepeHHst (U3MYECKUX BEJIMYMH C  HCIOJIb30BAaHUEM
AHAJOTOBBIX W UU(MPOBBIX HM3MEPUTENBbHBIX MNPUOOPOB M KOMIIBIOTEPHBIX
JATUYNKOBBIX  CUCTEM. AOCOJIOTHBIE M  OTHOCHUTEIBHBIE  IOIPEIIHOCTH
u3MepeHuil (pusndeckux BearmurH. OLeHKa rpaHul] HOTrPEeIIHOCTEN.

[IpoBeneHne KOCBEHHBIX W3MEPEHUM, HCCIECIOBAHUN 3aBUCHMOCTEMN
(u3nUecKuX BEJIMYUH, MPOBEPKA MPEJIOKEHHBIX TUIOTE3 (BBIOOp M3 padorT,
OMMCAHHBIX B TEMAaTHYECKUX pa3desiax «YUEHHYECKUH 3KCIEPHUMEHT,
Ja00paToOpHbIE PAOOTHI, TPAKTUKYM).

Me:knpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢usuku yoiyonénHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCA C YYETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBS3el C
KypcamMH MareMaTuKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvie nonamus, C6A3aHHbIE C U3YYEHUEM MEMO008
HAYYHO20 NO3HAHUA: SBICHHE, HAy4YHbId (aKT, Trumnoresa, Quanyeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOMIOACHUE, OHKCIEPUMEHT, MOJACINPOBAHUE,
MOJIEb, W3MEpPEHHE, MOTPEIIHOCTH H3MEPEHUH, HU3MEPUTEIbHbIE MPUOOPHI,
uudposas 1adboparopusi.

Mamemamuka: pelieHue CUCTEMbl ypaBHeHMH. JIuHelHas QyHKOus,
napabona, runepOoyiia, uX TpapuKku U CBOHCTBA. TpPUTOHOMETPUUECKHUE
GyHKIMU: CUHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKUMU HA OCU KOOPJUHAT,
CJI0)KEHHE BEKTOPOB.

Buonozua: mexanunyeckoe [BW)KEHHE B JKMBOW mpupoae, auddysus,
0CMOC, TEMJI00OMEH KUBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKPY Karolen
Cpellbl, YTUIM3alKsl OMOOPraHUuYeCKOro TOIUIMBA JIJISl BHIPAOOTKH «TEIJIOBO» U
AJIEKTPOIHEPTUH, TMOBEPXHOCTHOE HATSDKEHHE W KalWUISpHbIE SIBJICHUS B
IPUPOJIE, MIEKTPUUECKHUE SIBICHUS B )KUBOU MPUPO/IE.

Xumua: AUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYI,
MOJIb BEILECTBAa, MOJISIpHAs Mmacca, MOJTYyYEeHHWE HAHOMATEepHaloB, TEIJIOBBIC
CBOMCTBAa TBEPABIX TEJN, JKUAKOCTEH MW Ta3oB, JKUJIKUE KPHUCTAJLIbI,
AJIEKTPUYECKUE CBOMCTBA METAJJIOB, JJIEKTPOJIUTUYECKAs. — JAUCCOLIMALIMS,
raJibBaHUKa, JJIEKTPOHHAs! MUKPOCKOIIHSL.

TI'eozpaghus: BnaxxHOCTh BO3lyXa, BETPhL, OApOMETP, TEPMOMETP.

Texnonocua:  npeoOpa3oBaHWe  JABMKEHHMH  C  HCIIOJIb30BAaHUEM
MEXaHM3MOB, YYET CYXOro M JKHUIKOTO TPEHHUS B TEXHHKE, CTaTUYECKUE
KOHCTPYKUMU (KPOHIUTEHH, pemeéTyarble KOHCTPYKIMH), HCIHOJb30BAHHE
3aKOHOB COXPAHEHUS MEXaHMKHM B TEXHUKE (TMpPOCKON, BOAOMET U Jpyrue),
JIBUTATE]Ib BHYTPEHHETO CrOpaHMsl, IapoBas TypOMHA, OBITOBOI XOJIOAMIIbHUK,
KOHJIULIMOHEP, TEXHOJIOTUH MOJIyYEHHUS] COBPEMEHHBIX MaTepuasoB, B TOM YHUCIIE
HAHOMATEpHalIOB, M  HAHOTEXHOJIOTMM, D3JEKTPOCTaTHYECKas  3alluTa,
3a3€MJICHHE 3JIEKTPONPUOOPOB, Ta30pa3psIHbIE JIAMIIbI, MOIXYIPOBOJHUKOBBIC
npuOOpPbI, TAJIbBAHUKA.

11 KJIACC

Pa3znea 4. DiiekTpoaMHAMUKA.
Tema 4. Maznummnoe nosne.



B3aumonelicTBri€ TOCTOSHHBIX MAarHMTOB M TPOBOJHHUKOB C TOKOM.
MarnutHoe none. Bexktop MarHuTHOM MHAYKUMH. [IpuHumn cynepnosunnu
MAarHUTHBIX NOJIEH. JINHUA MAarHUTHOW UHAYKIIHH.

MarauTHoe 1oJjie MpOBOJHUKA C TOKOM (MPSAMOIO MPOBOJHUKA, KaTyIIKU U
KpyroBoro BuTka). OneIT Opcrena.

Cunia AMnepa, €€ HarpaBJI€HUE U MOIYJIb.

Cuna JlopeHna, €€ HanpaBiaeHHME W MOIYJb. JIBMKEHHE 3apsKEHHOU
YacTUIbl B OTHOPOJHOM MarHUTHOM mose. Pabora cuiibl JlopeHua.

MarnuTHoe nosne B BemecTBe. deppoMarHeTuky, napa- 1 JMaMarHeTHKU.

TexHuueckue ycTpoWcTBa M TEXHOJOTMYECKHE MPOLECCHl: NMPUMEHEHUE

ITOCTOSTHHBIX MAarHuTOB, AJIEKTPOMATrHUTOB, TE€CTeP-MYJIBTUMETD,
ANEKTpOoJIBUTATENb SIKOOU, YCKOPUTEIH SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaptnHa JMHMH HMHAYKIIMM  MarHUTHOTO  TIOJISL  IIOJIOCOBOTO M
MIOJIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KaptnHa 7nvMHMIA MAarHUTHOM WHAYKUWM TIOJNS JJIMHHOTO IPSIMOTO
IIPOBOJIHHKA Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOAHUKA, KATYIIIKA C TOKOM.

B3anmonelicTBue AByX MPOBOIHUKOB C TOKOM.

Cuia Amnepa.

[eiictBue cumbl JIopeHiia Ha HOHBI ANEKTPOJIUTA.

HaGmonenue ABMXEeHUs My4YKa IEKTPOHOB B MArHUTHOM IIOJIE.

[TpunIUn JNEUCTBUS AIEKTPOU3IMEPUTEIIBHOTO npudopa
MAarHUTOIEKTPUYECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopuvie padomul, npakmuKym.

HccenenoBanne MarHUTHOTO TTOJIST TOCTOSIHHBIX MATHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTUKOB.

HccenenoBanne 1edCTBUS TOCTOSSHHOIO MarHWTa Ha paMKy C TOKOM.

N3mepenue cuibl Amrepa.

N3yuyeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

Omnpenenenne MAarHATHOW WHAYKUMA HAa OCHOBE W3MEPEHUS CHIIBI
Awmnepa.

Tema 5. InexmpomazHumuas UHOYKYUA.

SIBneHne HNeKTpOMarHUTHOM MHAYKUMH. [IOTOK BEKTOpa MarHUTHOU
uHayKiunu. JJC mHaykumu. 3aKoH 3JeKTpoMarHuTHOM uHAykuun Dapanes.
Buxpesoe anekrpuueckoe noie. Tokn Dyko.

OJIC MHAYKIIMU B NIPOBOJHHUKE, ABMKYLIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIe.

[IpaBuiio Jlenna.

NunyxrnBHOCTh. Karymika MHAYKTMBHOCTH B LENHM IOCTOSHHOTO TOKa.
SBnenne camonnaykunn. SJ1C caMOMHAYKIMUH.

DHeprus MarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4YeCKrne yCTPOMCTBA U TEXHOJIOTMYECKUE TPOLIECCHl: MHAYKIIMOHHAS
1e4b, COJEHOMJ, 3aIUTa OT ICKTPU3ALMHU TEJN NPU JBUKECHUU B MAarHUTHOM
1oJie 3eMIIH.

Jemoncmpayuu.

HaGmronenue siBIeHUs 31€KTPOMarHuTHOM MHAYKIUH.

HccnenoBanne 3aucumocty JOJ[C MHAYKIHMHM OT CKOPOCTH HM3MEHEHHMS
MAarHMuTHOIO MOTOKA.

[IpaBuiio Jlenna.

[TaneHne MaruuTa B aqTtOMUHUEBOU (MeTHOM) TpyOe.



SIBneHne caMOMHIYKIIHMH.

HccnenoBanne 3aBucumoctn  OJJ[C  caMOMHIAYKIMM OT  CKOPOCTH
M3MEHEHHMSI CUJIbI TOKA B LIETIH.

Yuenuueckuit 3xcnepumenm, nadopamopnuie padbomul, npaKmuKym.

HccnenoBanue siBIEHUS AIEKTPOMAarHUTHOW WHYKIHUU.

Onpenenenne MHAYKIUU BUXPEBOITO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUSI CAMOMHIYKIUU.

COopka MOZEeINH AMEKTPOMAarHUTHOTO FeHepaTopa.

Pasnea S. KosieOanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenpHas cucrema. CBOOOIHbIE KOTEOaHHUS.

'apmonnueckue  konebanus. KuHemarnueckoe H  JMHAMHYECKOE
onucaHue. DHEPreTUYECKOE ONHCAaHUE (3aKOH COXPAHEHHMS] MEXaHU4eCKOU
sHepruu). BeIBoJ TMHAMUYECKOTO OMMCAHUS TAPMOHUYECKHUX KOJIEOAHUM U3 UX
SHEPreTUYECKOro U KHHEMaTHYECKOTO OMUCAHUS.

Amrmnutyna u (asza konebaHui. CBs3b aMIUIUTYbI KOJIEOAHUN HCXOAHOU
BEJIMYMHBI C aMIUIUTYIaMU KOJIEOAaHUM €€ CKOPOCTH M YCKOPEHHS.

ITeprog u yactora xonedanuil. Ilepron Manbix CBOOOIHBIX KoseOaHUN
MaTeMaruyeckoro masTHuka. lleprog cBOOOIHBIX KoJI€OAaHUN NPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxammMx KojieOaHUsX. BbIHyXJeHHbIE KoJieOaHUA.
Pe3onanc. Pe3onancHas kpuBas. BnmsHue 3aryxaHuss Ha BHJ PE30HAHCHOU
KpUBOH. ABTOKOJIEOAHUS.

TexHnYecKkne yCTPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: METPOHOM,
4ackl, Ka4yelld, My3bIKaJlbHble HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch KonedaTenbHOro JBUKEHUS.

HaGmonenue He3aBUCMMOCTH NEepUOJa MajbiX KojeOaHUM Ipy3a Ha HUTHU
OT aMILTUTY/bI.

HccnenoBanue 3aTyxarolmux KoJieOaHMM M 3aBUCMMOCTH MEepUOna
CBOOOAHBIX KOJIEOAHUI OT COMPOTUBIICHHUS.

HccnenoBanne koneOaHuWid rpy3a Ha MAacCHUBHOW THpPYXHHE C ULEJbIO
(bopMupOBaHUs NIPeICTaBIEHUN 00 UI€aTbHON MOJENIH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs FHEPTUU NPU KosieOaHUsIX Ipy3a Ha IPYKHUHE.

HccnenoBanre BbIHYKIEHHBIX KOJIEOaHUH.

Habmntonenue pezonaunca.

Yuenuueckuii 3xcnepumenm, nadopamopnuie padbomul, npaKmuKym.

W3mepenne nepuona CBOOOAHBIX KOJEOAHUH HUTSAHOTO M IPYKMHHOTO
MasiTHUKOB.

W3ydeHne 3aKOHOB [BMKEHHUS Tella B XOJ€ KoJeOaHMH Ha yHnpyrom
HOJIBECE.

W3ydeHne NBUKEHUS HUTSHOTO MasiTHUKA.

[TpeoOpazoBaHue 3HEPTUU B IPYKUHHOM MASITHHKE.

HccnenoBanve yObIBaHUS aMILTUTY/IbI 3aTyXaOIUX KOJIeOaHUM.

HccnenoBanre BBIHYKIEHHBIX KOJIEOaHUH.

Tema 2. Inexmpomaznummusle KoaedaHusL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJICOAHUS B
uzeaqbHOM KoneOarenbHOM KoHType. Dopmyna Tomcona. CBsi3k aMIUTHTY/BI
3apsijia KOHJIEHCAaTopa C aMIUIMTYI0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B UCATbHOM KOJIEOATEIbHOM KOHTYPE.



3aryxaronme ANEKTPOMATrHUTHBIE KoJieOaHusl. BrinyxeHHbIE
AJIEKTPOMArHUTHbBIE KOJICOaHUSI.

[lepemenHblii TOK. MOIIHOCTP NEPEMEHHOIO TOKA. AMIUIUTYIHOE U
JNEHCTBYIOIIEE 3HAUEHHWE CHJIBI TOKAa M HANpPSsDKEHUsI NPU pa3inyHOM (dopme
3aBUCUMOCTH MEPEMEHHOI0 TOKAa OT BPEMEHHU.

CuHyconIanbHbI IEPEMEHHBIA TOK. Pe3UCTOp, KOHAEHCATOp M KaTyIlIKa
MHIYKTUBHOCTH B LIENIH CUHYCOUJAIBHOIO IEPEMEHHOI0 TOKa. P€30HaHC TOKOB.
Pe3onaHnc HanpsKkeHHI.

WneansHblii Tpancdopmarop. IlpousBoacTBo, nepegaya U notpedlieHHe
ANEKTPUUYECKON DHEPTUH.

DKOJIOTMYECKME PHUCKH MpU IMPOU3BOJACTBE 3JeKTpo3Hepruu. KynbTypa
UCIIOJIb30BAHMS SJIEKTPOIHEPTUU B TOBCEAHEBHOM JKU3HHU.

TexHuueckue ycTpoicTBa U TEXHOJIOTMUYECKUE MPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPaTOp NEPEMEHHOTO TOKA, JIMHUM JIEKTpOIepeaad.

Jemoncmpayuu.

CBOOOJHBIE IEKTPOMArHUTHBIE KOJIEOAHUS.

3aBUCUMOCTh 4YacCTOThl CBOOOJHBIX KOJEOAHWI OT HHIYKTUBHOCTU U
E€MKOCTH KOHTYpa.

OcuunmiorpaMMbl AJIEKTPOMarHUTHBIX KOJIEOaHUM.

['enepaTop He3aTyXarIUX IEKTPOMArHUTHBIX KOJIEOaHUN.

Mogenb 371€KTpOMarHuTHOTO FeHEPaTopa.

BbIHyXI€HHbIE CUHYCOUJAIbHBIE KOJIEOAHUS.

Pesuctop, karymika MHIYKTUBHOCTH U KOHJIEHCATOP B LEMU NEPEMEHHOTO
TOKa.

Pe3onanc mnpu mnocneaoBaTeIbHOM COEIMHEHMHM PE3UCTOpPA, KaTyLIKH
MHIYKTUBHOCTH M KOHJEHCATOPA.

YCTpoiCTBO U IPUHIUIT JIEUCTBUS TpaHCPopMarTopa.

Mogenb JIMHUY ANIEKTPOIEPEIadH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomut, nPAKMUKYM.

Nzyuenue Tpanchopmaropa.

HccnenoBanre nepeMEeHHOr0 TOKa Yepe3 MOCIeI0BaTENbHO COSAMHEHHBIE
KOHJIEHCATOp, KaTyLIKy U pE3UCTOP.

HaGmonenue aeKTpoMarHuTHOrO pe30HaHca.

HccnenoBanue pabOThl HICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmMpoMazZHUNHbLE 60JIHDI.

MexaHuueckue BOJIHBI, YCIOBUSI UX pacnpocTpaHeHus. [lonepeunsie u
IpoAOJIbHBIE BOJHBL. Ilepuon, cKOpoCTh pacnpOCTpaHEHUs W JUIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJIH: OTPAXEHHUE, MPEIOMIICHHE, UHTEPPEPEHLIMS U
T pakiys.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBO€ 3arps3HEHUE OKPYKAIOUIEH CPEIbI.

DJEKTPOMAarHUTHBIE BOJHBI. YCJIOBHUS M3IyYEHHS] SJIEKTPOMATHUTHBIX
BOJIH. B3auMHas opreHTals BEKTOPOB B AJIEKTPOMAarHUTHOU BOJIHE.

CBoliCTBA  JJEKTPOMAarHUTHBIX  BOJIH:  OTPaXCHHUE,  IPEJIOMIICHHUE,
noJisipu3anus, uHrepdepeHuus u AUPppaxuus.

[Ikaya 3neKTpOMarHUTHBIX BOJIH. [IpuMeHeHre 3IeKTpOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHIMNBI pagUOCBS3U U TeNEBUACHUS. Panqnonokanusi.

DJEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYXKAIOLIEH CPeJIbl.



TexHuuyeckue ycCTpOHCTBa M MPAKTHUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, pajap, paauoNpUEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-
1eYb, YAbTPAa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Jlemoncmpayuu.

OO6pa3zoBaHue U pacpOCTPAHEHHE MOMIEPEUHBIX U MTPOJOJIbHBIX BOJH.

Konebmromeecst Te10 Kak MCTOYHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

HaGmonenue orpaxeHus ¥ NpeaoMIIEHUSI MEXaHUYECKUX BOJIH.

HabGmonenue uateppepeHunn 1 qudpakiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI PE30HAHC.

CBoliCcTBa yIbpTpa3ByKa U €0 PUMEHEHUE.

HaGmonenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOM U
4acTOTOM KosieOaHUM.

HccnenoBanne  CBOWCTB — DJIEKTPOMArHWTHBIX — BOJIH:  OTpa)KEHUE,
[peJIOMIICHHE, NTOJIIpU3alus, Tuppakuus, THTEpPepeHLns.

OGHapy>xeHnne HHGPAKPACHOTO U YIBTPaA(PHUOIETOBOTO U3ITyUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, PAKMUKYM.

N3yuyeHne nmapaMeTpoB 3ByKOBOM BOJIHBI.

N3ydeHue paclipoCTpaHEeHHsI 3ByKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHENHOE pacnpoCTpaHEHHWE CBETa B ONHOpPOXHOW cpexpe. Jlyu
cBera. ToueuHbIl HCTOYHUK CBETA.

OTtpaxenue cBera. 3akoHbl oTpaxkeHHus cBeTa. llocTpoeHne n3o0pakeHui
B IUIOCKOM 3epkaiie. Cpepruyeckue 3epkana.

[Ipenomiienrie cBera. 3akoHbl MPETOMIICHUS cCBeTa. AOCOIIOTHBIN
nokasarenb npesomiieHus. OTHOCHTENbHBI  TOKa3aredb  PEIOMIICHHUS.
[ToCTOSHCTBO 4YacTOThl CBETa M COOTHOLIEHWE JJMH BOJH IIPU IEPEXOe
MOHOXPOMAaTHYECKOI'0 CBETA Yepe3 ITPaHuIly pa3jiesia AByX ONTUYECKHUX CPEl.

Xoa nyueid B mpusMme. Jucnepcus ceera. CioxXHbBINA cocTaB O€I0ro cBera.
[BeT.

[lonHoe BHyTpeHHee oTpaxkeHue. lIpemenbHBII  yrosm  MOJHOTO
BHYTPEHHETO OTPaKEHHUS.

CobOuparomiue U pacceuBaronue JHUH3bl. ToHkas JswmH3a. DOKycHOe
pacCTOSHME M ONTHYECKas CHJa TOHKOW JIMH3BL. 3aBHUCHUMOCTbH (DOKYCHOTIO
PAcCTOAHMSI TOHKOM c(hepruyeckoil JMH3bI OT €€ T€OMETPUH U OTHOCUTEIBHOTO
NOKa3aTes NPeJIOMIICHUS.

@opMyJia TOHKOM JIMH3BI. YBEIUYEHHUE, 1ABAEMOE JIMH30M.

Xoa nyya, NPOLIEAIIEro JUH3Y NOJ MPOU3BOJIBHBIM YIJIOM K €€ INIaBHOU
ontuueckoi ocu. IlocTpoeHue wu300pak€eHUH TOYKM M OTpe3Ka MpsSMOM B
coOMparoLMX U paCCEUBAIOIIMX JUH3AX U UX CUCTEMAX.

Ontuyeckne mnpubopel. Pazpemaromias cnocoOHOCTh. Ima3  kak
ONTHYECKAsl CUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONTHKHU.

BonnoBass ontuka. Wutepdepenuus cera. KorepeHTHblE HCTOYHUKH.
VYcinoBus HAONIONEHHUS MAKCUMYMOB M MHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT JBYX KOT€PEHTHBIX HUCTOYHUKOB. [IpuMepnl KilaccHuecKUX
UHTEPPEPEHLIMOHHBIX CXEM.

Hudpakuusa csera. [udpaxuuonnas pemérka. YciaoBue HaOMIOACHUS
[JJaBHBIX MAaKCUMYMOB IMIpH MaJ€HHMM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PAKIUOHHYIO PEIIETKY.

[Tonsipu3zanus ceera.



TexHHUeCcKne yCTpOWCTBA M TEXHOJIOTWYECKHE NPOLIECCHI: OYKH, JIyIna,
nepUCKoI, (oToanmnapar, MUKPOCKOI, MPOEKLIMOHHBIN anmnapar, MpoCBETICHHUE
ONTHKH, BOJIOKOHHAS ONTUKA, AU(PPAKIUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue MpesoMIIeHHs CBETA.

HaGmonenue noaHoro BHyTpeHHEro oTpaxkeHusi. Mozenb cBeToBoa.

HccnenoBanrne Xxoia CBETOBBIX ITyYKOB 4YEpe3 IJIOCKOMAPAJUIEIbHYIO
IUTACTHHY U IPU3MY.

HccnenoBanue CBOMCTB N300pakeHUM B JIMH3aX.

Monenn MUKpPOCKOIA, TEIECKONA.

Habntonenue unrepdepeniinu ceera.

HaGmonenue nuBeToB TOHKUX MJIEHOK.

Habmntonenue audpakiuu ceera.

N3yuenne nuppakiIMOHHON PEIIETKH.

Habmtonenue nqudpakiinoOHHOTO CIIEKTpA.

Habntonenue qucnepcuu cBera.

HaGmonenue nonsipuzalyum cBera.

[TpumeHeHue noasIponIOB ISl U3yYEHUsI MEXaHUUYECKUX HANPSKEHUN.

Yuenuueckuii sxcnepumenm, nadopamopuvie padomul, npakmuKym.

W3mepeHune nokasaress IpeJoMIIEHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHMSI OT BemlecTBa (Ha
IPUMEPE KUIKUX JIUH3).

N3mepenune (hoKyCHOro pacCTOSHHS pacCeUBAOIINX JIUH3.

[Tosmyuenue n3o00paxeHusi B CUCTEME U3 MIJIOCKOTO 3epKaJia U JIUH3bI.

[Tosmyuenne n300paxeHusi B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TE€IECKONMMYECKUX CUCTEM.

HabGmonenue audpakumu, tHTEpPEPEHIMH U MOJISIpU3aIMU CBETA.

W3ydyenne monspu3aldud  CBETa, OTPAXKEHHOTO OT  IOBEPXHOCTHU
JUDJIEKTPUKA.

N3yuenne nHTepdepeHny Ja3epHOro U3IyYeHus Ha JABYX ILETAX.

Habmntonenue qucnepcuu.

Habntonenue u uccnegoBanue qudpakimOHHOTO CIIEKTpA.

N3mepenune qMHbl CBETOBOM BOJIHBI.

[Tomyyenne  crnekTpa  M3JIy4Y€HUs  CBETOAMOAA  NpPU  IOMOILHU
JU(PaKLIMOHHON PEETKH.

Pasnesn 6. OcHOBBI clIelIMAIbHON TEOPUH OTHOCHTEILHOCTH.

['panuupl  NpUMEHUMMOCTH  KJlaccMuecko  MexaHuku. [locTymarsl
CHeUaIbHON TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM wuHTepBai. IIpeoOpaszoBanus Jlopenna.
YcenoBue npuuMHHOCTH. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPAILEHHUE JITTUHBI.

DHeprus U UMIYJIbC PENSATUBUCTCKON YaCTULBI.

CBsi3p Maccbl C DHEPrUEW W HMITYJIbCOM PENSTUBUCTCKOM YacCTHUILIBI.
DHEprus MoKosl.

TexHuyeckue ycTpoucTBa U TEXHOJIOTMYECKHE MPOLECCHI: CIIyTHUKOBBIC
NPUEMHUKHU, YCKOPUTENIH 3apsKEHHBIX YaCTHUL.

Y4yeHnuecKuid IKCIIEPUMEHT, JIa0OPATOPHBIE padOTHI, IPAKTUKYM.

OnpeneneHue UMITyJIbca UM DSHEPrUU  PEIATUBUCTCKUX dacTull (IO
(doTtorpadusiM TPEKOB 3apSIKEHHBIX YACTUL B MATHUTHOM I10JIE).

Pazgen 7. KBanToBasi pusuka.



Tema 1. Kopnyckynapho-601H0801L Oyanusm.

PaBHOBecHOE TeIIOBOE W3IIy4YeHHE (M3Iy4eHHE aOCOJIOTHO YEPHOTO
Tena). 3akoH cMmetieHus: Buna. 'mnoresa [lnanka o kBaHTax.

®oTOHBI. DHEPIHs U UMITYJIbC (POTOHA.

®ororddext. Onbitol A. I. CTonerona. 3akoHsl porodrddekra. YpaBHeHUE
OiinmrenHa g ororddekra. «KpacHas rpanuna» ¢porosddexra.

JlaBnenue cBera (B YacTHOCTH, JaBJICHUE CBeTa Ha aOCOIIOTHO
MOTIOIIAIONIYI0 M a0COMIOTHO OTpa)karllyr0 mnoBepXxHOCTh). OmbiThl [1. H.
JleGenena.

BonHoBble cBolicTBa yactuu. Bosusl ne bponns. [[nuna BonHel ne bpoins
U paszMmepbl 00JacTv JIOKAJIM3allUU ABWXKYIIEHCS 4dacTulel. KopmyckymnsipHo-
BOJIHOBOM Ayanu3M. Ju@pakuus 3JIeKTpOHOB Ha KpUCTAJIaX.

Crneunduxa U3MEPEHUN B MUKpPOMUPE. CooTHomeHus
HeonpenenéHHocrei ['eiizendepra.

TexHUYEeCKrnEe YCTPOMCTBA M TEXHOJOTHMYECKHUE MPOLECCH: CHEKTPOMETD,
¢doTosnieMeHT, (OTONATUMK, TYHHEJIbHBIH MHKpPOCKOI, COJIHEYHas Oarapes,
CBETOJHUO/I.

Jemoncmpayuu.

®oTo3PPeKT Ha yCTAaHOBKE C LIMHKOBOM MJIACTHHOM.

HccnenoBanue 3akoHOB BHelHETO GpoTtodddekra.

HccnenoBanne 3aBUCHMOCTH  CONPOTUBIIEHUS IOJTYNPOBOJHUKOB OT
OCBEIICHHOCTH.

CeeToguon.

Conneynas Oarapes.

Yuenuueckuit 3xcnepumenm, nadbopamopnvie padomul, nPAKMUKYM.

Hccnenosanue otopesucropa.

N3mepenue nocrosiHHoM [1nanka Ha ocHoBe uccienaoBanus Gpororddexra.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA Y€pE3 CBETOAMO/ OT HANPSKEHUS.

Tema 2. @uszuxka amoma.

OnbITHl 10 UCCEIOBAaHUIO CTpoeHUs aroMa. [lmanerapHas Mozmenb atoMa
Pezepdopna.

[Toctynarel bopa. M3nyuenue u mnomiouieHue (QOTOHOB MpPHU IEPEXOJEe
aroma C OJJHOTO YPOBHSI SHEPTHH HA IPYTOM.

Buapl ciexktpoB. CriekTp ypOBHEN YHEPTUM aTOMa BOJOPOJIA.

CrioHTaHHOE M BBIHYXJACHHOE U3JIydeHue cBeTa. Jlazep.

TexHu4YecKrne yCTpPOMCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Monens onbiTa Pezepdopna.

HaGmonenue nuHeiyaTpiX CEKTPOB.

YCTpPOUCTBO M AEUCTBHE CUETYMKA HOHU3UPYIOLIUX YACTULI.

Onpenenenue JJIMHBI BOJIHBI JIA3EPHOTO U3TyUYEHHUS.

Yuenuueckuit 3xcnepumenm, nadbopamopnvie padbomul, nPAKMUKyM.

Habntonenue nuHeRyaToro crexkrpa.

HccnenoBanne CHeKTpa pa3pekeHHOrO0 aTOMapHOro  BOJAOpoOAa U
U3MepeHue NocTossHHOM Punbepra.

Tema 3. Dusuka amomHo20 A0PA U INEMEHMAPHHIX YACHUY,

Hyxnonnas mozaens snpa I'elizen6epra—MBanenko. 3apsiy sapa. MaccoBoe
yucio sapa. M30tormsl.

PanuoaktuBHOCTh. Anb(a-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIA OeTa-
pacnaj. ['amma-u3nydeHue.



3aKOH paguMOAKTHBHOIO pacmnaja. PaguoakTWBHBIE W30TOIBI B IIPUPOLIE.
CBoliCTBa MOHU3HUPYIOILIETO U3IyYCHHs. BiausHue paguOakTUBHOCTH HA KUBbIC
opranusMsbl. EcrecTBeHHbIN QOoH n3inydyenus. Jozumerpus.

DHeprus CBs3M HYKJIOHOB B sifipe. AnepHbie cunbl. [ledexT maccsl sapa.

SAnepusle peakunu. J[lemeHne W cuHTE3 SAAEp. SnepHBIE peakTOpBI.
[TpoGiiembl ynpaBiiieMOro TEPMOSIEPHOTO CHUHTE3a. DKOJIOTMYECKHUE ACTIEKThI
Pa3BUTHSA SIAEPHON SHEPIETUKH.

Mertonbl perucTpanuy 1 UCCIEA0BaHUS IIEMEHTAPHBIX YACTHUL.

@yHIaMEHTAIBHBIE B3aUMOJCUCTBUSA. DapuOHBI, ME30HBI W JICITOHBI.
[IpencraBnenue o CtanaapTHON Moaenu. KBapK-IIIFOOHHAS! MOJENb aJPOHOB.

®duszuka 3a npegenamu CrangapTHord Mozaenu. TEMHas MaTepus U TEMHas
SHEPrusl.

EauHCcTBO (pr3nyeckoil KapTUHBI MUpA.

TexHnYecKne YCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JI03UMETD,
KaMepa BuiibcoHa, siiepHbIi peakTop, TEpPMOSAEPHBINA peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsi TOMOIpadusl.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomaut, nPAKMUKYM.

HccnenoBanre TpekoB yacTull (110 rOTOBBIM oTorpadusm).

HccnenoBanre painoakTUBHOTO (POHA € UCIOJIb30BAHUEM JI03UMETPA.

N3ydenne nomomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. DiieMeHTHI aCTPOHOMUHU M ACTPOPUZUKH.

Oranbl pa3BUTHs acTpOHOMHUH. [IpHKnagHOE W  MHUPOBO33PEHUYECKOE
3HaYeHHe acTpoHOMUHU. [IpUMEHMMOCTb 3aKOHOB (HU3UMKH i OOBSICHEHUS
IPUPOIBI KOCMUYECKUX OOBEKTOB.

Meronbl acTpOHOMHYECKUX HcciieqoBaHu. COBPEMEHHBIE ONTHYECKHUE
TEJIECKOIIBI, Pa/IHOTEICCKOIIBL, BHEATMOC(HEPHAsT ACTPOHOMHSL.

Bup 3Bé3qH0ro HeOa. Co3Besnusi, sipkue 3BE3JIbI, MJIAHETHI, X BUAUMOE
JIBUYKEHUE.

ConneuHas cucrema.

Connne. ConHeuHnas akTuBHOCTb. MicTrounuk sHeprun ConHua v 3BE3NL.

3BE3bI, MX OCHOBHBIC XapaKTEpUCTHKHU. J[lnarpamma «CHEKTpaiabHBIN
KJIACC — CBETUMOCTB». 3BE3bl IIABHOM IMOCIEAOBATENBHOCTH. 3aBUCUMOCTH
«Macca — CBETUMOCTB)» JUIS 3BE3/ INIABHOM IOCIEI0BAaTENbHOCTU. BHYyTpeHHEE
crpoeHnue 3B€31. COBpEMEHHBIE NPEACTABICHUS O TPOUCXOKIECHUH U IBOJIFOLIUN
ConHua u 3BE31. DTansl KU3HU 3BE3N.

Mnineunsiii IlyTe — Hama ['anaktuka. [lonoxenne m nBmxenue CosHLA B
['amaktuke. Tumnbl ranaktuk. Pannoranaktvku m kBasapbl. UEpHbIE ABIPHI B
ANpax TATAKTHUK.

Bcenennas. Pacmupenue Bcenennoit. 3akon Xa06na. PaszGeranue
ranaktuk. Teopus bonemoro B3peiBa. PennkToBoe n3nydeHue.

Macumtabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie nmpoOiemMbl aCTPOHOMUMU.

Yuenuueckue naonwoenus.

HaGmonenus 38€31H0r0 HeGa HEBOOPYKEHHBIM INIA30M C UCHOJIb30BAaHUEM
KOMITBIOTEPHBIX ~MPWIOKEHUH IS ONpEACNICHUs IOJOKEHUsI HEeOEeCHBIX
00BEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3/1us CeBepHOro Noylapus u
SPKUE 3BE3/IBI.

HaGmtonenuss B Teneckon JIyHbl, IJIaHET, TYMaHHOCTEH U 3BE3AHBIX
CKOTUICHUH.

Pu3nyecKuil MPaAKTHKYM.



CnocoObl  u3MepeHHst (U3MYECKUX BEJIMYMH C  HCIOJIb30BAaHUEM
AHAJOrOBBIX W UU(POBBIX HM3MEPUTENBbHBIX MNPUOOPOB M KOMIIBIOTEPHBIX
JATYNKOBBIX ~ CUCTEM. AOCOJIOTHBIE M  OTHOCHUTEIBHBIE  IOIPEIIHOCTH
u3MepeHuil (pusndeckux BearmurH. OLeHKa rpaHul] HOTrPEeIIHOCTEN.

[IpoBeneHne KOCBEHHBIX W3MEPEHUM, HCCIECIOBAHUN 3aBUCHMOCTEMN
(¢u3nyUecKuX BEJIIMYUH, MPOBEPKA MNPEJIOKEHHBIX TUIOTE3 (BBIOOp M3 padorT,
ONMMCAHHBIX B TEMAaTHYECKUX pa3deliax «YUEHHYECKUH 3KCIEPHUMEHT,
Ja00paTopHbIE PAOOTHI, TPAKTUKYM).

O0o01a01Iee TOBTOPEHUE.

O6oOuieHne W cUcTeMaru3alus — COoIepKaHWsl — pasfeNioB  Kypca
«MexaHuKay, «MounekynspHas duznka u TEPMOJUHAMUKAY,
«InexTponuHamukay, «Konedanus u BOiIHB, «OCHOBBI CHEIUATLHON TEOPUU
OTHOCUTENBHOCTHY, «KBaHTOBas (Quiuka», «IJIEMEHTbl AaCTPOHOMHH U
acTpoU3UKIY.

Ponb ¢u3ukum u acTpOHOMUUM B DKOHOMUYECKOW, TEXHOJIOTUYECKOM,
COLIMAIIBHOM M 3TUYECKON cdepax AEsTEIbHOCTH YEJIOBEKa, POJb U MECTO
(GU3MKM U acCTPOHOMHMHM B COBPEMEHHOW HAyYHOM KapTUHE MHpaA, 3HAUCHUE
OMUCATEIbHON, CUCTEMATU3UPYIOIIEH, OOBICHUTEIHHONM M MPOTHOCTUYECKOU
(GyHKIMH (U3HYECKOM TEOopuu, poib (PU3HUECKOM Teopuu B (HOPMHUPOBAHUU
IPECTaBIEeHU O (PU3MYECKOM KapTUHE MHUpPA, MECTO (PU3UUYECKOW KAPTUHBI
MUpa B OOILIEM psAly COBPEMEHHBIX €CT€CTBEHHO-HAyUYHBIX MPEACTABICHHUN O
IpUpOJIE.

Me:knpeaMeTHbIe CBSI3H.

Nzyuenne kypca ¢usuku yrmiyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCA C YYETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBS3Eld C
KypcamMH MareMaTuKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnvie nonamus, C6A3AHHbIE C U3YUEHUEM MEMO008
HAYYHO20 NO3HAHUA: SBICHHE, HAy4YHbId (aKT, Trumnoresa, Quanyeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOMIOACHUE, OHKCIEPUMEHT, MOJACINPOBAHUE,
MOJIEb, W3MEpPEHHE, MOTPEIIHOCTH H3MEPEHUH, HU3MEPUTEIbHbIE MPUOOPHI,
uudposas 1adboparopusi.

Mamemamuka: penieHUEe CHUCTEMbl YpaBHEHHH. TpuroHomeTpuueckue
GyHKIMU: CUHYC, KOCHHYC, TaHI'eHC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKUMU HA OCU KOOPJUHAT,
clokeHre BeKTopoB. I[IpousBonmHbie 3nemeHTapHbIX (yHKuMid. Ilpu3Haku
no00Usl TPEYrOJIbHUKOB, ONpPEJEICHUE IUIOMAAN TUIOCKUX (Uryp m oobéma
TeN.

Buonozua: snextpuueckue SIBICHUS B KUBOW IMPUPOJE, KoJeOaTelbHbIE
JNBUKEHUS. B HKUBOM MPUPOAE, SKOJIOTMYECKHE PHUCKM IpPU TMPOU3BOJACTBE
AJIEKTPOSHEPIUU, DJIEKTPOMATHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl,
yABTPa3BYKOBasl JMArHOCTUKA B MEJMLMHE, ONTHYECKUE SIBJICHUS B >KUBOMU
IpUpOJIE.

Xumun: CTPOCHHE AaTOMOB M MOJIEKYN, KpUCTAJUIMYECKas CTPYKTypa
TBEPABIX TE€J, MEXaHU3Mbl OOpa30BaHUs KPUCTALUIMYECKOM  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIM3.

TI'eocpaghua: wmarnutHble TOMIOCAa 3€MIIM, 3aJI€KU MArHUTHBIX DY,
(oToChEMKA 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonocusa: TpPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANIEKTpOABUTaTENb SIKOOU, TeHepaTop MEPEMEHHOI0 TOKa, MHAYKIIMOHHAS I1€Yb,
JUHUM  DJIEKTpOIepeaay,  AJIEKTPOJABUrarelb,  paaap, pPaaUuONpPUEMHUK,
TeJIEeBU30p, aHTeHHa, TeinedoH, CBY-meub, ynpTpa3ByKoBas IMAarHOCTUKA B



TEXHHUKE, MPOEKUMOHHBIM armapar, BOJIOKOHHAsl OITHKA, COJIHEYHas Oarapes,
CIlyTHUKOBBIE NPUEMHUKH, SIJICPHAS DHEPIETHKA U DKOJIOTMYECKUE ACIIEKThI €€
pa3BUTHA.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHNMA ITPOI'PAMMLBI 110
OU3UKE HA YPOBHE CPEIAHEI'O OBLIEI'O
OBPA3SOBAHUAIMYHOCTHBIE PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHUS ydeOHoro mnpeamera «Dusnkay
JNOJDKHBI ~ OTpakaTb ~ TOTOBHOCTb M CIIOCOOHOCTh  OOy4arolIUXCs
PYKOBOJICTBOBAThCSI C(HOPMUPOBAHHOM BHYTPEHHEH TMO3UIIMEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OpPUEHTALMM, MO3UTUBHBIX BHYTPEHHUX YOEKIACHUI,
COOTBETCTBYIOIMX TPAJUUMOHHBIM LIEHHOCTSM POCCHUICKOro 0OIlecTBa,
paclUIMpEeHHE >KU3HEHHOIO OIbITa M OMNbITa JESATENbHOCTH B IPOLIECCE
peanu3alud OCHOBHBIX HAlpaBlI€HUN BOCHUTATENIbHOM NEATEbHOCTH, B TOM
YHUCJIE B YACTU:
rPaXKAAHCKOr0 BOCTIMTAHUS:

e C(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU OOYyYarolerocss Kak

aKTUBHOI'O U OTBETCTBEHHOTO YJIEHA POCCUHCKOrO OOIIECTBA;
® [IPUHATUE TPAJAULHMOHHBIX OOIIEYEIOBEYECKUX T'YMaHUCTUYECKUX U
JEMOKPATHYECKUX LICHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTH B  HMHTEpecax
IpaXXJaHCKOTO0  OOIIECTBA, Yy4YacTBOBATh B  CaMOYIpPaBICHUU B
o0pa3oBaTeIbHON OpraHU3alINH;

e yMEHME B3aWMOJACHCTBOBATh C COLMAJIBHBIMH HMHCTUTYTaMH B

COOTBETCTBHHM C UX QYHKUUSIMHU U HA3HAYCHUEM;
® TOTOBHOCTb K T'YMaHUTAapHOM U BOJIOHTEPCKOM JAEATEIBHOCTH.
NATPUOTHYECKOT0 BOCIIUTAHUA:
e CchOpPMHUPOBAHHOCTh  POCCUMCKOM  TPaKJAaHCKOW  HJACHTUYHOCTH,
NaTPUOTU3MA;

® [[EHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CUMBOJIAM, J10CTUKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

¢ c(opMUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

® CIIOCOOHOCTh OLIEHMBAaThb CHUTyallMI0 M NPUHUMAaTh OCO3HAHHbBIE
pELICHMs, OpPUEHTUPYSACh HAa MOpPAJIbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH, B TOM YHCJIE B I€ATEILHOCTH YYEHOTO;

® (0CO3HaHHUE JUYHOIO BKJIaJa B TOCTPOCHHUE YCTOMUMBOIO OYIyIIErO.
ICTETHYECKOr0 BOCTIMTAHUS:

® DOCTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas SCTETUKY HAy4YHOIO

TBOPYECTBA, MPUCYLLETO (PU3UUECKON HAyKe.
TPYI0BOI'0 BOCIIUTAHMSA:
® UHTEpPEC K pa3IMuHbIM chepaM NpoPecCHOHATBHON AESITEebHOCTH, B
TOM YHUCJE CBSI3aHHBIM C (U3MKOW M TEXHHKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIM  BBIOOp Oyaymied mpodeccun U pean30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;
® TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO UM CaMOOOpa30BaHUIO B
oOnacTu (PU3MKKU HA MPOTSIKEHNUU BCEH KU3ZHM.
IKOJIOTNYECKOr0 BOCIIUTAHMS

e c(hopMUpOBaHHOCTH AKOJIOTUYECKON KYJBTYPBI, OCO3HaHUE

100aJIbHOTO XapaKTepa SKOJIOTHYECKUX NpodIiem;

® [UIAHUPOBAHUE U OCYILICCTBICHHUE JICUCTBUI B OKPYXKAIOUIEH CpeAe Ha

OCHOBE 3HaHUS LEJIEeH YCTOMUYUBOIO Pa3BUTHSI YEJIOBEUECTBA;



pacIIMpEHUE OMbITa JEATENBbHOCTH IKOJOTMYECKON HAIPABICHHOCTH HA
OCHOBE MMEIOUINXCS 3HAHUM 1O (hU3HKE.

IHMEHHOCTU HAYYHOI'O MMO3HAHUA:

c(hOpMHPOBAHHOCTh MHUPOBO33pEHU, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3MUECKON HAyKH;

OCO3HaHUE LEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh B MPOIIECCE
U3YYEeHUS] (PU3MKU OCYUIECTBJISATh NPOEKTHYIO U HCCIEI0BATENbCKYIO
JeATENbHOCTh MHAUBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTeIbHbIE YHUBEpPCAJIbHbLIC yqeﬁﬂble AeucTBUS
ba3oBbie JJornyeckue AeMcTBUS:

CaMOCTOAITENIbHO  (OPMYJIMPOBaTh M aKTYaJIM3HpOBATh IpoOEMy,
paccMarpuBarh €€ BCECTOPOHHE;

OTIpeNeNATh IeNU ACITeTbHOCTH, 3aaBaTh MapaMeTPbl U KPUTEPUH UX
JOCTIKEHUS;

BBISIBIISIT  3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PacCMaTpUBaEMBbIX
(bU3NYECKUX SBICHUAX;

pa3pabarelBaTh IUIAaH pELIEHUS MpoOjieMbl ¢ ydé€ToM aHaiuu3a
UMEIOIINXCS MaTepHAIbHBIX U HEMAaTEPUATLHBIX PECYyPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTb, OILIEHWBAaTh COOTBETCTBHE
pE3ybTaTOB ENSIM, OIICHUBATh PUCKH MOCIE/ICTBUHN AEITEIbHOCTH;
KOOPIMHUPOBATh W BBHIMONHIATH pPabOTy B YCIOBHSX pPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHUS;

pa3BHMBaTh KPEATUBHOE MBIIUICHUE TP PEHICHUH >KU3HEHHBIX
npoOseMm.

ba3oBbie ucciienoBarejbCkue J1eHCTBHSA:

BJIaJIeTh HAy4YHOM TEPMHUHOJOTMEH, KIIOYEBBIMU TMOHATHUSAMU U
MeTogaMu (PU3UYECKON HAYKU;

BJIaJIeTh  HaBbIKAMHM  y4E€OHO-HCCIIEJOBATEILCKOM U NPOEKTHOMU
JEATEeIbHOCTH B 00MacTH (PU3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY IIOMCKY METOJIOB peleHus 3aj1ad (PU3HUYECKOro
COJIEPIKaHHUSI, IPUMEHEHHUIO Pa3JINYHBIX METOJIOB TO3HAHUS;

BJIa/IETh BUJAAMM JIEATEIbHOCTU MO IOJTYYEHUIO HOBOTO 3HAHUSA, €ro
MHTEPHPETALNH, NPEoOpa30BaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CUTYallUsIX, B TOM YHUCJI€ IPU CO3JaHUU YUEOHBIX MTPOEKTOB B
oOnactv pU3UKHU;

BBISIBJISITh IPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJIM3UPOBAThH 3aady,
BBIJIBUTaTh THUIOTE3y €€ PEIICHUs, HaXOIUTh AapryMeHTbl s
JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
pelIeHHS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOAE pEIICHUS 3aJaud pe3yJIbTaThl,
KPUTUYECKH  OLIEHMBaTb HX  JIOCTOBEPHOCTb, IPOrHO3UPOBATH
M3MEHEHHE B HOBBIX YCJIOBUSIX;

CTaBUTh U (OPMYJIUpPOBaTh COOCTBEHHBIE 3aJa4yd B 0Opa30BaTeNIbHON
JESATENBHOCTH, B TOM YHCIIE IPU U3YUYEHUU (DU3BHUKU;

JIaBaTh OLIEHKY HOBBIM CUTYyallUsM, O€HUBATh NPUOOPETEHHBIN OIBIT;
YMETh NEPEHOCHUTh 3HAHUS MO (QU3MKE B MPAKTUYECKYIO O0JIacTh
KU3HEJEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX NMPEAMETHBIX 00IACTEiH;



BBIJIBUTaTh HOBBIE WJEH, MpeAyiaraTb OpPUTHMHAIbHBIE MOIXOABl U
pelIeHHS;
CTaBUTh NpoOJieMbl M 3aJa4yd, JOIYCKAIOIIME aJbTepPHATUBHbIE
pELICHHUS.

Pabora ¢ undgopmanuei:

BJIaJIeTh ~ HaBBIKAMM  MOJy4YeHUs  UHPOpMauuu  (PU3UUECKOTrO
COJEp)KaHMUSI W3 HCTOYHUKOB Ppa3HbIX THUIOB, CaMOCTOSITEILHO
OCYLUECTBIATh IMOMCK, aHAJIW3, CUCTEMATH3alUI0 U HHTEPIPETALIIO
MH(OpMALMK Pa3IMYHBIX BUJIOB U ()OPM IMPEACTABICHHUS;

OLICHMBATh JJOCTOBEPHOCTh MH(OpMAIINH;

UCIIOJIb30BaTh CpPeICTBa MH(OPMALMOHHBIX W KOMMYHHUKalMOHHBIX
TEXHOJOTMA B PEIIEHHMH KOTHUTHBHBIX, KOMMYHUKATUBHBIX H
OpraHU3allMOHHBIX 337a4 C COOIOAEHUEM TPEOOBAHUI IPrOHOMUKH,
TEXHUKU O€30MAaCHOCTHU, TUTHMEHBI, PECYpCOCOEPEKEHUs, MPABOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO CONEPkKAHUSA B PA3IMUHbIX (hopMarax ¢
y4€TOM Ha3HaueHHUs MHQOpMAUUU U 1EJIEBOM ayJUTOpUHU, BbIOHMpas
ONTUMAJIbBHYIO (POPMY MPEACTABICHHS U BU3yaJIU3aL[1H.

KOMMyHHKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnme HeﬁCTBHHZ

OCYLIECTBJIATh OOIIEHHE Ha YypoKaX (U3MKM U BO BHEYPOUHOU
JeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(DIMKTHBIX CUTyalUd M CMAr4arb
KOH(JIUKTBIL;

pa3BEPHYTO M  JIOTMYHO M3JlaraTb CBOKO TOYKY 3pEHUSI C
MCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHMMaTb M  HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOW U
WHIUBUYAJIbHOM paOOThI;

BBIOMPATh TEMAaTUKY U METObl COBMECTHBIX JEUCTBUI C YUETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)0r0 WIEHA KOJUIEKTHBA;

NpPUHUMATh LEIHM COBMECTHON JE€ATEIbHOCTH, OpPraHU30BbIBaTh U
KOOPJAMHHUPOBATh JIEUCTBHUSI MO €€ JOCTHXKEHHMIO: COCTaBISITH IIJIaH
JICUCTBUM, PACIpPENENsITh POJM C YYETOM MHEHUH Y4YaCTHUKOB,
00CyKJ1aTh pe3yJIbTaThl COBMECTHOM PaOOTHI;

OLICHMBATh Kauy€CTBO CBOETO BKJIAJIA U KaKJOr0 yYaCTHUKA KOMAHJIbI B
oOUIMil pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npenjaratb HOBbIE MPOEKThI, OLUEHUBATh UAEH C IMO3ULIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh MO3UTUBHOE CTPATEIMUECKOE MOBEACHUE B PA3IUUYHBIX
CUTyalHusAX, MpOSBISTH TBOPYECTBO U  BOOOpakeHUE,  ObITh
WHULMATUBHBIM.

PerynsiTuBHBIE YHHBepcaJbHbIE yUeOHbIE 1eiiCTBUSA
Camoopranuszanusi:

CaMOCTOSITEJIbHO OCYLIECTBIISITh IIO3HABATEIBHYIO JECSATEIBHOCTh B
o0nacTi (PU3NKK M aCTPOHOMMH, BBISBISTH MPOOJIEMBI, CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIBHO ~ COCTAaBJIATh  IUIAH  PEUIEHUs  PAcCYETHBIX U
KaYECTBEHHBIX 3a/iay, IUIAH BBIMOJHEHUSI MPAKTUYECKOM pabOThI C
Y4ETOM HMEIOIIUXCS  PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEATIOYTEHHN;

JIaBaTh OLIEHKY HOBBIM CUTYaIIUSIM;



paclMpATh paMKH y4eOHOro TpeIMeTa Ha OCHOBE JIMYHBIX
IIPEATIOYTEHN;

Jienarb OCO3HaHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh MPUOOPETEHHBIH OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYIULIUUA B 00JaCTH
(U3HMKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENIbHbIN U KYJIbTYpPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOLMOHAJILHBIM MHTEJIJIEKT:

JlaBaThb  OLICHKY HOBBIM CHUTyaIllUMsIM, BHOCUTb KOPPEKTHUBBI B
JIESITENBbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BIAJIETh HaBbIKAMM [103HABATEIbHOM pediaekcun Kak OCO3HaHUS
COBEpPIIAEMBbIX JEUCTBUIA U MBICIMUTEIBHBIX MMPOLECCOB, UX PE3YJIHTATOB
1 OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI pEeQUICKCUU ISl OLEHKU CHUTyalluu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OLICHUBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIECHUS MO UX
CHUIKECHUIO;

MPUHUMATh MOTUBBI U APTyMEHTHI APYTUX NpPU aHAIU3E PE3YJIbTaTOB
JIESITCIbHOCTH,

MPUHUMATD Ce0sl, MOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U APTyYMEHTHI APYTUX NPU aHAIU3E PE3YIbTaTOB
JIESITCIbHOCTH,

MpU3HaBaTh CBOE MPABO U MPaBO JAPYTrUX HA OLIMOKH.

B mporiecce mocTrkeHUsT TMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS MPOTPAMMBI TIO
buszuke Ui YypOBHA CpeAHero oOiiero oOpa3oBaHUs Y OOy4YaroIIUXCS
COBEPIIICHCTBYETCS  OMOITMOHAIIBHBIA  HHTEIJICKT, MIPEOIaratoIIA N
c(hopMUPOBAHHOCT:

CaMOCO3HAHHUA,  BKIIOYAIOLIETO  CHOCOOHOCTh  NOHMMATh  CBOE
HMOILIMOHAJILHOE  COCTOSIHME, BUJETh  HANpaBJI€HUS  Pa3BUTHUSA
COOCTBEHHOM AMOLIMOHAIILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;
CaMOpETYJIMPOBAaHUS,  BKIIIOYAIOLIETO  CAMOKOHTPOJb,  YMEHHUE
IPUHUMAaTh OTBETCTBEHHOCTh 32 CBOE IMOBEACHHE, CHOCOOHOCTH
aJanTUpPOBaTbC K HMOLMOHAJIBHBIM HW3MEHEHUSIM U  MPOSBIAThH
IrMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHMBALlMM, BKJIIOYAIOUIEH CTPEMIIEHUE K JOCTHKEHUIO
eI U yCHeXy, ONTUMHU3M, MHUIMATUBHOCTb, YMEHHE JEHCTBOBATb,
UCXOJIS U3 CBOUX BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAIOUIEH CHOCOOHOCTh TMOHHMMATh SMOLMOHAIBHOE
COCTOSIHUE JAPYTUX, YUYUTHIBATh €ro MNpU OCYILIECTBIECHUU OOLIEHUS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh BBICTPAUBATh
OTHOIIEHUS] C JIPYTUMU JIIOJbMHU, 3a00TUTHCS, MPOSIBIATH UHTEPEC U
paspeiarb KOH(IUKTHI.

I[NPEJMETHBIE PE3VJIbTATDBI

K xonmy obOyuenust B 10 knacce nipeIMETHBIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD y O0yUAIOUIUXCS YMEHUM:



NOHUMAaTh pojib  (U3UKA B HKOHOMHUYECKOW, TEXHOJIOTMYECKOM,
HKOJIOTUYECKOM, COLMAIbHOM M JTHYECKOM cdepax AesTeIbHOCTU
YeJIOBEKa, POib U MECTO (PU3MKH B COBPEMEHHOW HAayyHOU KapTUHE
Mupa, 3HAYEHUE OnKcaTeIbHOM, CUCTEMATU3UPYIOILEH,
OOBSICHUTENBHOW U MPOTrHOCTUYECKOW (DyHKUUNA (HPU3UUECKOW TEOpUH —
MEXaHHMKH, MOJEKYJIIpHOU (U3MKM U  TEPMOJMHAMUKH, pOJIb
¢busnueckoil Teopuu B (POPMUPOBAHUU NPEICTABICHUN O (PU3NUECKON
KapTUHE MUPA;

pasnu4arh yCIOBUs TNPHUMEHHUMOCTH MOACTeH (H3MYCCKHX Ten u
MPOLIECCOB (SBICHMIT): WHEpLMAIbHAs CHCTEMa OTCYETA, abCONIOTHO
TBEPAOE TEJIO, MaTepuajibHas TOYKA, PABHOYCKOPEHHOE JBH)XECHHE,
CBOOOJIHOE mMajeHue, abCOMTHO ympyras jaedopmaliusi, aOCOIOTHO
yOpyroe H aOCOJIOTHO HEYNpyroe CTOJIKHOBEHHS, MOJENIW rasa,
KUIKOCTH W TBEPAOTO (KPUCTAUIMYECKOIO) TeJa, HJICalbHbIA ras,
TOYEYHBIN 3apsiJl, OHHOPOIHOE IEKTPUUECKOE MOJIE;

pasnuuath ycioBuUsl (TpaHMIlbl, 00JIACTU) MPUMEHUMOCTH (DU3NUYECKUX
3aKOHOB, IOHUMAaTh BCEOOIINI XapaKkTep (pyHIaMEHTaJIbHbIX 3aKOHOB U
OrPaHUYEHHOCTh MCIOIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBACHIATH MEXaHWYECKHE IPOLECCHl U SIBICHUS,
UCIIOJIb3YSl ~ OCHOBHBIE  TIOJIO)KEHHWS W 3aKOHbl ~ MEXaHWKHU
(OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHXKEHHUSI, (POPMYIIbl KUHEMATUKU
PaBHOYCKOPEHHOT'O ABMKEHUS, IpeoOpa3oBaHus ['anunes nis ckopoctu
U TepeMelleHHs, 3akoHbl HpIOTOHA, NPUHLKI OTHOCHTEIbHOCTU
["anunesi, 3aKOH BCEMUPHOTO TATOTEHUS], 3aKOHBI COXPAHEHHSI UMITYJIbCa
U MEXaHWYECKOM »HHEpruu, CBsI3b pabdOThl CHIbI C HM3MEHEHUEM
MEXaHMYECKOM 3HEpPIruH, YCJIOBUS pPAaBHOBECUS TBEPIAOro Tena), Mpu
TOM HCIOJIb30BATh MaTEMAaTHY€CKOE BbIPAKEHUE 3aKOHOB, YKa3bIBATh
YCIOBUSI TMPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB: MpeoOpa3oBaHUM
["anunes, BTOporo m Tperbero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUs
UMITYJIbCA U MEXAaHMUYECKOM YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHANIM3UPOBATh U OOBSCHATH TEIUIOBBIE TMPOLECCHl W  SIBJICHUS,
ucronb3yst OCHOBHbIe monoxeHns MKT u 3akoHBI MOJIEKYISIPHOU
GU3MKK M TEPMOAMHAMUKHM (CBSA3b JIABJIE€HUS HACAIBHOIO Ta3a Cco
CPEIHEM  KMHETHMYECKOM DJHEpPruerd  TEIUIOBOTO  JIBWUKEHUA U
KOHILICHTPALIUE €ro MOJEKyJ, CBfA3b TEMIEeparypbl BELIECTBA CO
CpPEIHEN KWHETHUYECKOW JHEPrHel TEIUIOBOIO JBHUKECHHS €ro YacTHIL,
CBSI3b JIaBJICHUS WJEAJIbHOIO ra3a ¢ KOHLEHTpaUueld MOJIEKYN U €ro
TeMIeparypoi, ypaBHeHne MenaeneeBa—Kiianeiipona, nepBblii 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHMSI SHEPTHH B TEIUJIOBBIX MPOLECCAX),
OpyU 3TOM HCIOJNb30BaTh MAaT€MaTUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3blBaTh  yCIOBHUS NPUMEHMMOCTH YypaBHEHUs MeHeneeBa—
Knanetipona;

aHAIM3UPOBATh W OOBSCHATH DJEKTPUUYECKHUE SIBJICHUS, HCIOIb3YS
OCHOBHBI€ MOJOKEHHS U 3aKOHBI JIEKTPOJIMHAMUKY (3aKOH COXPaHEHUS
NIEKTPUYECKOTO  3apsAna, 3akoH  KymoHa,  NOTEHUHMATBHOCTH
ANIEKTPOCTATUYECKOrO MOJIsA, MPUHLHUI CYNEPHO3ULUU DIEKTPUUYECKHUX
NOJIEH, TIPU ATOM YyKa3bIBas yCIIOBUS NMPUMEHUMOCTH 3akoHa Kynona, a
TaK)Xe MPAKTUYECKH Ba)KHbIE COOTHOIIECHMS: 3aKOHBI OMa ISl yyacTka
LENU U JUI 3aMKHYTOW JJIEKTPUYECKOM Lenu, 3akoH Jlxoymns—JIeHua,
npasuia Kupxroda, 3akonsr @apajies 1uisl 3J€KTPOIn3a);



ONMKCHIBATh (PU3HYECKUE MPOLECCHl U ABJIECHUS, UCIOJIb3YSl BEJIMYMHBIL:
NepeMENICHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€la U CUCTEMBI TEll,
CWJIa, MOMEHT CHWJbl, JIaBJI€HUE, NOTECHLUHAJIbHAS  JHEprus,
KMHETHYECKasi JHEprus, MeXaHWdeckas »>SHeprusi, padoTa CHUJIbL,
LHEHTPOCTPEMUTEIILHOE YCKOPEHHE, CUJIa TSKECTH, CUJla YIPYTOCTH,
CUJIa TPEHUS, MOIIHOCTb, SHEPTUS B3aUMOAECHUCTBUA Tela C 3eMIIEN
BOJIM3M €€ TMOBEPXHOCTH, DHEPrus YHpyroui nedopmanuu mpyKUHBL,
KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAasi TeMmrmeparypa Teina, padoTa B
TEPMOJAUHAMUKE, BHYTPEHHSSI SHEPrus HACAIBHOIO OJHOATOMHOIO
ra3za, paboTra HJEAJBHOIO Ta3a, OTHOCUTEIbHAS BIAXKHOCTh BO31YyXa,
KIIJI waeambHOrO TEMJIOBOIO JABUTATENSA; AJIEKTPUYECKOE IIOJE,
HanpsDKEHHOCTh  AJIGKTPUYECKOTO  MOJIs,  HANpsDKEHHOCTh  TOJIA
TOYEYHOT'O 3apsAJia WM 3apSHKEHHOIO 11apa B BAKYyME U B TUAJIEKTPUKE,
NOTEHLMAJI  3JIEKTPOCTATHYECKOrO IO, PAa3HOCTh MMOTEHIMAJIOB,
ANIEKTPOJBIDKYLIAsl CHUJIA, CUJIa TOKA, HANpPsDKEHHE, MOIIHOCTh TOKa,
ANIEKTpUYEecKass €MKOCTh IUIOCKOTO KOHJIEHCATOpa, COINPOTUBIICHUE
y4acTKa LENHU C IOCIeA0BaTEIbHbIM U MapajuleIbHBIM COEIUHEHUEM
PE3UCTOPOB, SHEPTHUS AINEKTPUUECKOIO OIS KOHAEHCATOPa;

OOBSCHATh  OCOOEHHOCTM  NPOTEKaHHUs]  (PU3NYECKUX  SBJICHUM:
MEXaHMYECKOE [IBUKEHUE, TEIIOBOE JIBMJKEHHWE 4YacTUll BELIECTBA,
TEIUIOBOE  paBHOBEcHE, OpOYHOBCKOE  JBWXKEHHUE, JIudPysus,
UCIIapeHUe, KUIIEHWE W KOHJEHCAIMs, IUIABJIEHUE U KPUCTAJUIM3aLUs,
HaIpaBJIEHHOCTh TEeIUIonepeaayH, AIIEKTpU3ALUS TEN,
HKBUINOTEHUHUAIBHOCTh MOBEPXHOCTHU 3aPSIKEHHOTO MPOBO/IHUKA;
IIPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OAHOU (PU3MUECKOW BETUUHHBI
OT JpPYrol C UCHOJB30BAHUEM NPSAMBIX HW3MEPEHUH, NPU ITOM
KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH pPE3YyJIbTaThl MOJyYEHHOU
3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BHJIE TpapUKOB € YUYETOM
aOCOJIIOTHBIX ~ MOTPEIIHOCTEH  W3MEpPEHUM, Jenarb BbIBOABI IO
pe3yapTaraM MCCIIECIOBaHMS;

IPOBOAUTH KOCBEHHBIE HM3MEPEHHS (PU3MUYECKUX BEIUYHMH, MPU ITOM
BBIOMPATH ONTUMAJIbHBIN METO/ U3MEPEHUs, OLICHUBATh a0COIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOAWTH  ONBITHI MO TMPOBEPKE MPEUIOKEHHOW  THIIOTE3bI:
IJIAHUPOBATh SKCIIEPUMEHT, COOMPATh 3KCIEPUMEHTAIBHYIO YCTAHOBKY,
aHAJIM3UPOBATh NOJYYEHHBIE PE3yJbTaTbl U JENaTh BBIBOJ O CTaryce
MPEJI0KEHHON TUIIOTE3BI;

coOnonaTte  OpaBwia  0e30macHOro  Tpyda MpU  IPOBEJIECHUU
UCCJIEIOBAaHUI B paMKax Y4YeOHOro HKCHEPUMEHTA, MPAKTHUKyMa U
y4eOHO-UCCIIEIOBATENIbCKO UM TPOEKTHOM  JEATEIbHOCTH €
UCIIOJIb30BAHUEM  HU3MEPUTENIbHBIX YCTPOMCTB M Ja0OpPaTOpPHOIrO
000py/I0BaHUS;

pelarb pacy€THBIE 3aJla4d C SIBHO 3aJaHHOM M HESIBHO 3a/J1aHHOU
(u3HYECKON MOJEINIbIO: HA OCHOBAHMH aHAJIN3a YCIOBHUS 00OOCHOBBIBAThH
BbIOOp (u3MUecKOW MOJeNd, OTBeuawIlell TpeOOBaHUSIM 3ajlayH,
OpUMEHATh  (OPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH M MOCTYJaThl
(GU3HYECKUX TEOpUM MpPH HUCHOJb30BAHMHM MaT€MaTUYECKHX METOJI0B
pelIeHus] 3aja4, MPOBOJUTH pacdy€Tbl HAa OCHOBAHMHM HMMEIOLIUXCS
JAHHBIX, AHAJIM3UPOBATh PE3YJAbTaTbl M KOPPEKTHUPOBATh METOAbI
pELICHHS C YUYETOM MOJTYUYEHHBIX PE3yJIbTaTOB;



® pelarh KayeCTBEHHbIE 3aJaud, TpeOyoIIHe NMPUMEHEHUsS 3HAHUU U3
pasHbIX pas3iesioB Kypca (U3MKH, a TaKKe WHTErpalvy 3HAHUWA U3
JpYruX TpeIMETOB €CTECTBEHHO-HAyYHOIO IMKJA: BBICTPAUBATh
JIOTUYECKYIO LIENOYKY PaCCyXICHUW C OMOPOM Ha M3YyUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKUE SBJICHUS;

® UCIIOJIb30BaThb TEOPETUUYECKUE 3HAHUSA I OOBSICHEHUS OCHOBHBIX
NPUHIUIOB  pabOThl  M3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTUYECKHUX MTPOLIECCOB;

® [IPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKHX U 3apyOekHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKU, B OOBSICHEHHE IPOLIECCOB OKPYXAIOLIErO
MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;

® QaHaIM3UpOBaTb M  OLIGHMBATb  IMOCIEACTBUA  OBITOBOM U
IIPOU3BOJICTBEHHOM  JICSATENIbHOCTH  YEJIOBEKAa,  CBA3AHHOM ¢
(bU3nYeCKUMHU MpoIEeccamMu, ¢ MO3UINI IKOJIOTUUECKON 0€30MacHOCTH,
NPEICTABICHUA O palMOHAIBHOM MPHUPOAOIOJIB30BAHUM, a TaKKe
pa3yMHOM MCHOJb30BAaHUM JOCTH)KEHUUA HAyKU W TEXHOJOTWMU s
JAbHEMNIIEro pa3BUTHS YEJIOBEUECKOTO 00IIECTBA;

® [IPUMEHSATH Pa3IMYHbIE CIIOCOOBI PaOdOTHI ¢ HHPOpMaLUEl (PU3NIECKOTO
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HWH(POPMALMOHHBIX
TEXHOJIOTUH, MPU 3TOM UCIOJIb30BATh COBPEMEHHbBIE HHPOPMALIMOHHBIE
TEXHOJOTUU AJIA IMOUCKA, NEepPepadOTKU U MPEAbSIBICHUS Y4eOHOU U
HAy4YHO-TTOMYJISIPHOM uH(popMaLuH, CTPYKTypHpPOBaHUS U
UHTEpHpeTaluu  UHpOpManuu,  MOIYYEHHOM M3  pas3lInyHBIX
MCTOYHUKOB, KPUTUUECKU aHAJIU3UPOBATh MOIYy4aeMyI0 HH(POpMALUIO U
OLICHUBATH €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOLIMXCS 3HAHHUM, TAK
Y Ha OCHOBE aHaJIM3a UCTOYHHUKA UH(POpMaLIUK;

® [POSABIATH  OPraHU3alMOHHBIE W I[IO3HABATEJIbHBIE  YMEHUSA
CaMOCTOATENILHOTO NPHOOPETEHHs] HOBBIX 3HAHUM B  Mpolecce
BBINIOJIHEHUS IPOEKTHBIX U y4E€OHO-UCCIIE0BATENBCKUX palOT;

e paboTaTh B IpyHIe C HCIOIHEHUEM PA3IMYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBaTh ~ paboTy  TpyIIlbl,  PAlMOHAIBHO  pacIlpeaessiTh
JeSATENbHOCTh B HECTAaHAAPTHBIX CHUTyalUsX, aJ€KBAaTHO OLIEHUBATh
BKJIJl KXJIOTO M3 YYACTHUKOB I'PyIIbl B PEIICHHE pPacCMaTPUBAEMOMN
npoOJIeMBbl;

® [IPOSABIIATH MOTHBALIMIO K OyAyled npopeccruoHanbHOU AESITebHOCTH
MO CNELHAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIS.

K xoniy oOyuenust B 11 kaacce npeaMeTHble pe3yiabTarbl Ha yIITyOJIEHHOM
YPOBHE JIOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTD y O0YUAIOLIUXCS YMEHUM:
® [IOHMMaTb poJib (U3UKHU B HSKOHOMHUYECKOH, TEXHOJOTMYECKOM,
COLIMAJIBHOM M 3THYECKOM cdepax NesATeIbHOCTH YeJOBEKa, posib U
MecTo (U3MKM B COBPEMEHHON Hay4yHOW KapTUHE MUpa, poJib
aCTPOHOMMM B IPAKTUYECKOW ACATEIBHOCTH YEJIOBEKA W JAIbHEHIIEM

HAyYHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE OnucareabHOM,
CUCTEMATU3UPYIOIIEH, OObICHUTEILHON U MPOTHOCTUYECKON (YHKIMI
(bu3NYEeCKO TEOpUru — BIEKTPOAMHAMHUKH, CIEUUAIBHON TEOpUHu

OTHOCUTEJIBHOCTH, KBAHTOBOM (DU3UKH, pOJIb (PU3HUECKOM TEOpHH B
dbopMUpOBaHUU MPEACTABICHUN O (PU3MUECKON KapTUHE MHUpPA, MECTO
¢u3nyecko KapTHHBL MUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEJICTABICHUI O PUPOJIE;



® pa3nuyarh YCJIOBUS NPUMEHUMOCTH Mojeied (U3HYECKUX Tel U
MPOLIECCOB (ABJICHUI): OJHOPOAHOE AIIEKTPUUECKOE W OJHOPOJIHOE
MarHUTHOE TMOJsl, TapMOHUYECKHE KOJIEOAaHUs, MaTeMaTH4YeCKUl
MasITHUK, UACaNbHBbIA NPY>KUHHBIA MasiTHUK, TaPMOHHYECKUE BOJIHBI,
ujeanbHbId KoJIeOATeNbHbIA KOHTYpP, TOHKas JIMH3a, MOJENE aroma,
aTOMHOTO s1/Ipa ¥ KBAaHTOBOI MOJIEJIM CBETA;

® pazinyarh yciaoBus (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTU (DU3NUYECKUX
3aKOHOB, IOHUMAaTh BCEOOIINI XxapaKkTep (pyHIaMEHTaJIbHbIX 3aKOHOB U
OrPaHUYEHHOCTh MCMOIb30BAHUS YACTHBIX 3aKOHOB;

® AHAJU3UPOBATh U OOBACHSTH AIEKTPOMArHUTHBIE MPOIECCHI U ABJICHUS,
UCIIOJIb3YSl OCHOBHBIE IIOJIOKEHHSI M 3aKOHBI JJIEKTPOJWHAMHMKU U
CHEUUAIBHOM  TEOpUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
NMEKTPUYECKOTO 3apsjaa, cuia Ammnepa, cwia JlopeHna, 3akoH
DIIEKTPOMATHUTHOW  MHAYKUMH, mnpaBuwio Jlenma, cBasp OJIC
CAaMOMHAYKIIMM B D3JIEMEHTE OJJIEKTPUUECKOM LENu CO CKOPOCThIO
U3MEHEHMSI  CHJIbI  TOKa, IOCTyJarbl  CHELHUAJIbHOW  TEOpUHU
OTHOCHUTEJIbHOCTU DUHIITEHHA);

® AHAJIM3UPOBaTb M OOBACHATH KBAaHTOBBIE IMPOLIECCHl U  SBJICHUA,
UCIIOJIb3YSl TMOJOXEHUS KBAaHTOBOM (u3uku (ypaBHEHHE ODWHILITEHHA
st poroaddekra, mepBblii M BTOpOM mocTynarsl bopa, mpuHOUI
COOTHOILIEHUS HeompenenéHHocTel leiizendepra, 3aKOHbl COXpaHEHUS
3apsI0BOTO M MAaCCOBOTO YMCEJ U SHEPTUHU B SIAEPHBIX PEAKUUAX, 3aKOH
pPaJMO0aKTUBHOTO pacnaia);

® ONUCHIBaTh (PU3UUYECKUE MPOLIECCHl U SIBICHMS, UCIIONb3YsS BEIUUYHHBIL:
HanpsLKEHHOCTD AIIEKTPUYECKOTO oI, NOTEHLIHAJ
AIIEKTPOCTATUUECKOTO noJis, pPa3HOCTh MOTEHIIHAJIOB,
ANEKTPOABIKYLIAS CUJIa, MHAYKIUS MAarHUTHOTO TOJsl, MarHUTHBIA
NOTOK, cwia Awmnepa, HWHAYKTHUBHOCTb, OAJIEKTPOJABIDKYLIAs CHJIa
CaMOMHAYKIMH, SHEPIHsi MArHUTHOTO TIOJS IPOBOJAHHMKA C TOKOM,
PENSITUBUCTCKUIM UMITYJIbC, MIOJIHAS SHEPTHUS, SHEPTUSI TOKOSI CBOOOAHOM
YaCTHIIbl, JHEPTUS U UMITYJbC (POTOHA, MACCOBOE YUCIIO U 3apsj spa,
SHEPrus CBSI3U Apa;

e OOBACHATH OCOOCHHOCTH  MPOTEKaHUS  (PU3HYUECKUX  SIBICHMIA:
AIIEKTPOMArHUTHAs UHAYKLUS, CaMOMHAYKIHS, pe30HaHC,
UHTEpPEpEeHIMs BOJIH, AU(paKLMs, AUCIEPCUs, MOJHOE BHYTpPEHHEE
oTpaxeHue, (ortoanekrpuueckud 3gpdekr (porordpdekr), anpda- u
Oera-pacnajpl d1ep, raMMa-u3IydeHue saep, (pU3ndeckre MpPUHILIMIIBI
CIEKTPaJIbHOIO aHalin3a U paboThI Jlazepa;

® ONpeleNsATh HalpaBI€HUE WHIYKUWHW MArHUTHOTO IOJISI IPOBOAHUKA C
TOKOM, CHJIbl AMniepa u cuiibl JIopenua;

® CTpPOUTH H300paXKEHHE, CO3JaBAEMOE IUIOCKUM 3€pKajioM, TOHKOU
JIMH30M, U paCCUUTHIBATH €r0 XapaKTEPUCTUKU;

® [IPUMEHSATH OCHOBOIIOJIAralOlME ACTPOHOMUYECKHUE MOHATHUS, TEOPUH U
3aKOHBl JUId aHaiu3a M OOBSCHEHUS (PUBMYECKUX IPOLIECCOB,
MPOUCXOMSIINX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEKTAITAKTUYECKOU
cpelne; NBUKEHUsI HEOSCHBIX TeJ, IBOJIOIUU 3BE3N U BeeneHnoii;

® [IPOBOAUTH MCCIIEOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIUYHH C
UCIIOJIb30BAHUEM TMPSAMBIX HW3MEPEHUM, MpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (PUKCHUPOBATh pE3yJIbTaTbl IOJYYEHHOW 3aBUCHUMOCTHU
(U3MYECKUX BEJIWYMH B BHJE TpauUKOB C YYETOM aOCONIIOTHBIX



NOTPEIIHOCTE  U3MEpPEHUM, Jenarb BBIBOAbI IO  pe3yibraraM
UCCJIEI0BAaHUS;

IPOBOANTH KOCBEHHBIE HM3MEPEHHS (PU3MYECKUX BEIUYHMH, MPU ITOM
BBIOMPATH ONTUMAJIbHBIN METO/ U3MEPEHUs, OLICHUBATh a0COIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOAWTH  ONBITHI MO  TMPOBEPKE MPEUIOKEHHOW  THUIIOTE3bI:
IJIAHUPOBATh SKCIIEPUMEHT, COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY,
aHAJIM3UPOBATh NOJYYEHHBIE PE3yJbTaTbl U J€NaTh BBIBOJ O CTaryce
MPEJI0KEHHON TUIIOTE3BI;

OINKCHIBATH METO/IbI MOIYYEHUS! HAYYHBIX ACTPOHOMHYECKUX 3HAHU;
coOnonate  OpaBwia  0e30macHOro  Tpyda INpU  IPOBEIECHUU
UCCJIEIOBAaHUI B paMKax Y4YeOHOro HKCHEPUMEHTA, MPAKTHUKyMa U
y4eOHO-UCCIIEIOBATENIbCKO UM TPOEKTHOM  NEATENIbHOCTU  C
UCIIOJIb30BAHUEM  HU3MEPUTEIIbHBIX YCTPOMCTB M Ja0OpPaTOpPHOIrO
000py/I0BaHUS;

pelarb pacy€THBIE 3aJla4d C SIBHO 3aJaHHOM M HESIBHO 3aJ1aHHOU
(du3nYecKol MOJENbI0: Ha OCHOBAaHWM aHallM3a YCJIOBHUS BbIOMpAaTh
du3nuecKkue MojeNu, OTBEYarllue TpeOOBaHUSAM 3aJayd, IPUMEHSTh
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl PUINYECKUX TEOPUI
IpU MCHOJB30BAHUM MaT€MaTUYECKHX METOIOB pElIeHUs 3ajad,
OPOBOAUTH  pPAcy€Thl HA  OCHOBAHMM  HMMEIOLIUXCA  JIAHHBIX,
aHAJNIM3UPOBATh PE3YJbTaTbl U KOPPEKTUPOBATH METOJbl PELIECHUs C
y4ETOM MOJYUYEHHBIX PE3YJIbTaTOB;

pelarh KayecTBEHHbIE 3aJaud, TpeOyrollre NMPUMEHEHUs 3HAaHUN U3
pasHbIX pa3desioB Kypca (U3MKH, a TaKKe HHTErpaluy 3HAHUWA U3
JpYruX TpeIMETOB €CTEeCTBEHHO-HAyYHOIO IMKJA: BBICTPAMBATh
JIOTUYECKYIO LIENOYKY PaCCyXICHUW C ONMOPON HAa M3YyUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKUE SBJICHUS;

UCIIOJIb30BAaTh TEOPETHUYECKUE 3HAHUS JJs OOBACHEHHMS OCHOBHBIX
OPUHIUIOB  palOThl  M3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTUYECKHUX MTPOLIECCOB;

IPUBOJUTH MPUMEPHI BKJIAJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKH, B OOBSICHEHHE IPOLIECCOB OKPYXAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTHIA;

aHAIM3UpOBaTb M OLEHUBATh  MOCIEACTBUS  OBITOBOM U
IIPOU3BOJICTBEHHOM  JIESATENIbHOCTH  YEJIOBEKAa,  CBA3AHHOM ¢
(dbuU3nYeCcKUMHU MpoIeccamMmu, ¢ MO3UINI IKOJIOTUUECKON 0€30MacHOCTH,
NPEICTABICHUA O palMOHAIBHOM MPHUPOAOIOIB30BAHUM, a TaKKe
pa3yMHOM MCIOJb30BAaHUMU JAOCTH)KEHUU HAyKW M TEXHOJOTWMU s
JAbHEMIIEro pa3BUTHUS YEJIOBEUECKOTO 00IECTBA;

NPUMEHSTH Pa3IudHbIe CIIOCOObI paboThl ¢ HH(pOpMaIel PU3NUECKOTO
COJEpP)KaHUSI C HCIOJIB30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUH, NPU 3TOM UCIOJIb30BATh COBPEMEHHbBIE HHPOPMAIMOHHBIE
TEXHOJOTUU AJIA TMOUCKA, NEepPepadOTKU U NPEAbSIBICHUS Y4yeOHOU U
HAy4YHO-TTONYJISIPHOM uH(popMaLuH, CTPYKTypHPOBaHUS U
UHTEpHpeTaluu  UHpOpManuu,  MOIYYEHHOM M3  pas3lInyHBIX
MCTOYHUKOB, KPUTUUECKU aHAJIU3UPOBATh MOIYy4YaeMyI0 HH(POpMALUIO U
OLICHUBATH €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOLIMXCS 3HAHWUM, TAK
Y Ha OCHOBE aHaJIM3a UCTOYHHUKA UH(POpPMALIUK;



® TIPOABIIATH OpraHU3allMOHHbBIC nu IIO3HAaBAaTCIIbHBIC YMCHUA

CaMOCTOATENILHOTO NPHOOPETEHHs] HOBBIX 3HAHUM B  Mpolecce
BBINIOJIHEHUS IPOEKTHBIX U y4E€OHO-UCCIIE0BATENBCKUX palOT;
paboTaTh B IpyNIe € HMCIOJIHEHUEM Pa3IMYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBaTh ~ paboTy  TpyIIlbl,  PAlMOHAIBHO  paclpeaessiTh
JeSATENbHOCTh B HECTAaHAAPTHBIX CHUTyalUsX, aJ€KBAaTHO OLIEHUBATh
BKJIJl KXJIOTO M3 YYACTHUKOB I'PyIIbl B PEIICHHE pPacCMaTPUBAEMOMN
npoOJIeMBbl;

MPOSBIISATh MOTUBALIMIO K OyAylied npopeccruoHanbHOU AeSITebHOCTH
M0 CHEHUATIBHOCTIM (PU3UKO-TEXHUYECKOTO TPOQuIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KosinuecTBO 4acoB
HaumeHoBaHue pa3aesioB U TeM DJieKTpoHHbIE (U pPOBbIE)
n/ KonTpoJsbHbie IIpakTHyeckue
NMPOrpamMMbl Bcero oOpa3oBare/ibHbIE pecypchl
1| padoThbI padoThI
Pa3znen 1. HAYYHBIA METO]I IO3HAHUS TPUPOJIbI
11 HayuHb1it MmeToq no3Hanus 6 bubnuorexa LIOK
' TPHPOJIBI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pa3znen 2. MEXAHUKA
bubmnoreka [IOK
. 1 1
21 Kunemaruia 0 https://m.edsoo.ru/f16b68d7
bubmuoreka IIOK
. 1
2.2 Jlumamuka 0 https://m.edsoo.ru/f16b68d7
N bu6moreka [IOK
23 Craika TeEprOTO TENA > ! https://m.edso0.1ru/f16b68d7
Bbu6muoreka IIOK
. 1 1
24 3aKOHBI COXPAHEHUS B MEXaHUKE 0 hits://m.edsoo. ru/fl 6b63d7
Hroro no pazneny 35
Pasznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI 15 | bubaunoreka IIOK
‘ MOJIEKYJIIPHOKUHETHYECKON TEOPHH https://m.edsoo.ru/f16b68d7
39 Tepmonunamuka. TeraoBsie 20 | bu6muoreka [IOK
] MAallTAHBI https://m.edsoo.ru/f16b68d7
3.3 ArperaTHble COCTOSIHUS BEIIECTBA. 14 1 bubmuoreka IIOK
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Da30BbIE NEPEXOJIBI

https://m.edsoo.ru/f16b68d7

Nroro no pazneny 49
Pa3nen 4. JJIEKTPOAUHAMUKA
bubnmuoreka IIOK
. 24
4.1 DUICKTPHHCCKOE N071e https://m.edsoo.ru/f16b68d7
. . bu6muoreka [IOK
4.2 [TocTOsSIHHBIN TEKTPUUECKHUI TOK 24 hitos://m.edsoo ru/f16b68d7
bubmuoreka LIOK
4.3 | TOKH B pasTIMHEIX cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 54
Paznen 5. DUSHUYECKH MPAKTHKYM
. bubmuoreka [IOK
> PuHHECKHH IPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bu6muoreka [IOK
Peseparioe Bpens 10 https://m.edso0.1ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME



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

11 KUIACC

HanmenoBanue KoJsinuecTBo yacon
Ne JieKTpoHHbIe (HU(POBbBIE)
pas3aeioB U TeM KoHnTpoJbHbIe IIpakTnyeckue
n/n Bcero o0pa3oBare/ibHbIE pecypcChl
MpOorpaMMbl padoThI padoThI
Pa3gen 1. JJIEKTPOAMHAMMUKA
bubanoreka [IOK
. 14
L1 MarmrHoe rose https://m.eds00.1u/39859f1
12 DNeKTpOMarHuTHas 13 | bubmuorexa [IOK
' WH YKL https://m.eds00.ru/39859¢f1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbI
1 Mexanuueckue 10 bubanoreka [IOK
‘ KOJIeOaHUs https://m.edsoo.ru/39859¢f1
)9 DNeKTpOMarHUTHbIE 15 bubmuoteka [IOK
’ KOJIeOaHUsI https://m.eds00.1ru/39859f1
MexaHuueckue u
2.3 AIIEKTPOMArHUTHBIE 10 1 bubmorexa HOK
' P https://m.eds00.ru/39859¢f1
BOJIHBI
bubmoreka [IOK
. 2 1
24 Ommka > https://m.edso00.ru/39859¢f1
HWroro no pazneny 60

Paznen 3. OCHOBBI CHHEITMAJILHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosel CTO

5

1

bubmoreka [IOK
https://m.edso00.ru/39859¢f1

Hroro no paszneny



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

Pa3znen 4. KBAHTOBASA ®U3UKA

41 Kopnyckynspho- 15 bubmoreka I[IOK
' BOJTHOBOM JyaJIN3M https://m.edsoo.ru/3985%¢f1
bubmoreka [IOK
4.2 o 5
f3Hia aroma https://m.eds00.1u/39859¢f1
®du3nka aTOMHOTO s1pa
43 1 DJIEMEHTAPHBIX 5 bubmorexa LHOK
' p https://m.eds00.ru/39859¢f1
YaCTHII
Hroro no pazneny 25

Pazgea S. JIEMEHTBI ACTPOHOMMU 1

ACTPOPU3UKH

51 DJIeMEHTBI aCTPOHOMUH 12 bubnuoreka LIOK
' ¥ acTpOPH3HKI https://m.eds00.ru/3985%¢f1
Hroro no pazneny 12

Paznen 6. PU3MYECKHWI MPAKTUKYM

6.1 duzndecKkui 16 16 bub6moreka [IOK
' MPAKTUKYM https://m.eds00.1ru/39859¢f1
Hroro no pazneny 16

Pasznen 7. OGOBIMAIOHIEE ITIOBTOPEHUME

CucreMmaTn3anys 1
000011IEHNE
IPEIMETHOTO
COJIEpKaHUS U OTbITa
JESITeNIbHOCTH,
npruoOpPEeTEHHOTO MPH
U3yYEHUU Kypca
¢duzuku 10 — 11 kmaccos

7.1

15

bubmoreka [IOK
https://m.eds00.ru/39859¢f1



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

Nroro no pazneny

15

PesepBHOE Bpems

10

bubmoreka [IOK
https://m.eds00.ru/39859¢f1

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

170

16



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




IHOYPOYHOE INTAHUPOBAHUME

10 KJIACC
Ne KosinyecTBO 4acoB DJIEKTPOHHbIE
ara nudposbie
Tema ypoka KoHnTpoJbHbIe IIpakTH4eckune A bp
n/ Bcero u3ydeHust o0pa3oBaTe/ibHbIE
padoThI padoThI
n pecypchl
bu6mmoreka [IOK
®dusuka — pyHmaMeHTaIbHAs HayKa
1 https://m.edsoo.ru/1beef3
0 Ipupoze
46
Hayunb1it MmeToq no3Hanus u bubmuotexa LIOK
METOJIbI MCCIIEIOBAHUS (PU3NUECKUX 1 https://m.edsoo.ru/3a7fde
SIBJICHHI 29
DKCHEpUMEHT U TEOPHS B IIpoOLIeCcCe bubnmnoreka [IOK
no3HaHus npuposl. Habnronenue u 1 https://m.edsoo.ru/34c49
JKCIIEPUMEHT B (pU3HKe 931
Crioco6b! n3MepeHus (hU3NIeCKUX bubmorexa HOK
1 https://m.edsoo.ru/ca2def
BEJIMYUH
03
AOCOIIOTHAS 1 OTHOCHTEIIbHAS bubnmnoreka [OK
MOTPENTHOCTH U3MEPEHUI 1 https://m.edsoo.ru/7f18fd
(U3MYECKHUX BEIUYUH a3
MopnenupoBanue B puzuke. Ponb u
MecTo (GU3UKH B OPMUPOBAHUH bubmuoreka [IOK
COBPEMEHHOM HAyYHON KapTUHBI 1 https://m.edsoo.ru/eabbde
MHpa, B IPAKTUYECKOU dl
JIeITeIbHOCTH JIIoAeH
MexaHndeckoe JTBHKCHUE. 1 bubmmoreka [JOK



https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/1beef346
https://m.edsoo.ru/1beef346

CucreMa oTCUETA.
OTHOCI/ITCJ'II)HOCTI) MECXAaHUYCCKOTI'O
newkenus. [Ipsmas u obpatHas
3a7a4i MEXaHUKH

https://m.edsoo.ru/e9as52f
02

Paaunyc-BekTop MaTepuaabHOU

TOYKH, €r0 MPOEKI[MU Ha OCH bubnmnoreka [OK
8 KoopauHar. Tpaekropus. https://m.edsoo.ru/30a10
[Tepememenue. Cxopocts. Mx 8a5
MIPOEKIIMH Ha OCH KOOPJAUHAT
PaBHOMEpHOE NpAMOTUHEITHOE
Bbu6muoreka [IOK
nBuxkenue. I'papuyeckoe onrcanue
9 . https://m.edsoo.ru/89ba7
PaBHOMEPHOTO MPSIMOIMHEHHOTO 190
TIBUKEHUS T
. bu6mmoreka [IOK
CrnoxeHue nepemMeeHui u
10 N https://m.edsoo.ru/761d1
ckopoctel. Perienue 3amaqy 823
HepaBHOoMepHOE BHKEHNE.
bu6muoreka [JOK
MrHoBeHHas CKOPOCTh. YCKOPEHHE.
11 . https://m.edsoo0.ru/a9954
[IpsimonuHeHOe ABMKEHUE C 927
TTOCTOSTHHBIM YCKOPEHHUEM -
I'padmueckoe onucanue bubmuotexa LIOK
12 MPSAMOJIMHEHOTO ABUKEHHUS C https://m.edsoo.ru/b7560
IIOCTOSIHHBIM YCKOPEHUEM bbf
CBoboaHoe najsieHne. YCKOpeHue
bu6muoreka [JOK
cBOOO/IHOTO MajJieHHs. 3aBUCUMOCTD
13 https://m.edso0.ru/f73810
KOOpAMHAT, CKOPOCTH, YCKOPEHHUS 9
OT BPEMEHH U UX TpaduKu -
14 JIBmkeHue Tena, OpOmEeHHOTO MO bubanoreka [JOK



https://m.edsoo.ru/f738109c
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/e9a52f02

YIJIOM K TOPU30HTY

https://m.edsoo.ru/71cbb
415

KpuBonuHeiiHoe 1BUXKEHHE.
JIBr>KEHHE 11O OKPYKHOCTH.
VYrnoBas u IMHEWHAs: CKOPOCTb.

bu6muoreka [IOK

15 https://m.edso0.ru/33196f
Ilepuon n vacrora. be
LleHTpOCTpEMUTENBHOE U MTOJTHOE o
YCKOpEHHE

Bbu6munoreka [IOK
KonTponsHas pabota mo teme
16 " " https://m.edsoo.ru/12423
Kunemarnka
2¢
IIepBblit 3ak0H HproTOHA.
WNHepunanpHbple CUCTEMBI OTCUETA. bubmuoreka [IOK

17 IIpuHIUII OTHOCUTENIBHOCTH https://m.edsoo.ru/5a%¢4a
lNanunes. HemnepuuanbHele 64
CUCTEMBI OTCYETA

. Bbu6muoreka [IOK
Cuna. PaBHOZEHCTBYIOIIAs CUTIA.

18 . https://m.edsoo.ru/141d3
Bropoii 3akon Herorona. Macca ’37
BsaumopeiictBue Teir. Tpetuit Bubmiorexa IOK

19 P https://m.edsoo.ru/57dba
3akoH HproTOHa

505
[TpuHIUTT CyTIEPITO3UITUN CHIT. bubmuotexa LIOK

20 Pemenue 3a1a4 Ha IpUMEHEHHE https://m.edsoo.ru/bdf997
3akoHOB HproToHa b
3aKOH BCEMHUPHOTO TATOTCHMUS. bubnmuoreka [IOK

21 OKBUBAJIEHTHOCTh TPaBUTAL[MOHHOMN https://m.edsoo.ru/9aba2

n HHepTHOﬁ MacCChbl

b0a



https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/71cbb4f5

Cuita TSDKECTH U YCKOPCHHUEC

bu6muoreka [IOK

22 https://m.edsoo.ru/22757f
CBOOOIHOIO MaeHUA 2%
JIBmkeHue HeOSCHBIX TE U UX
bubaunoreka [IOK
HCKYCCTBEHHBIX CITyTHUKOB.
23 https://m.edsoo.ru/11abfa
IIepBas kocMHuYeCKasi CKOPOCTb. 0a
3akonsl Kerutepa B
bubmoreka [IOK
Cunna ocTtH. 3akoH I'yka. Bec
24 yHpyr y https://m.edsoo.ru/0ae2cd
Tena
84
Cuna tpenus. [Ipupona u Buabl cun bubmmorexa LIOK
https://m.edsoo.ru/1fa864
)5 TpeHus. JIBHKEHUE B )KUIKOCTH U 9
rase ¢ y4€ToM CHUIIbI https://m.edsoo.ru/2¢b29
COTIPOTHUBIICHUS CPEIbI 676
bu6muoreka [IOK
Hasnenue. I'mapocrarugyeckoe
26 https://m.edsoo.ru/a28aa7
nasienue. Cuna Apxumena ad
AOCOIIOTHO TBEpPAOE TEIO. Bubmrorexa HOK
bub6moreka [IOK
27 ITocTynarenbHOE U BpalareabHOE
https://m.edsoo.ru/2b95d
JBUKEHUE TBEPIOIO Tea
STe
bubmoreka [IOK
MOoOMEHT CUIBI OTHOCHUTEIHLHO OCH
28 https://m.edsoo.ru/653d3
BparieHus. [lneuo cuib
459
CrnoxeHnue cui, NPUIOKEHHBIX K
TBepaomy Tenmy. LleHTp TsokecTn Bubmrorexa LIOK
29 p y ¥ p https://m.edsoo.ru/9aa79a

Tena. YCI0BUS PABHOBECHUS
TBEpAOro Tena. Buabl paBHOBecUs

7d



https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/22757f26

bu6muoreka [IOK

30 Pewenue 3anau https://m.edsoo.ru/dc1caa
c0
KonTponbhas paboTa 1o teme bubnmuoreka LHJOK
31 "Munamuka. CTaTuka TBEPIOTO https://m.edsoo.ru/9f5a57
Tena" 4c
NmMmynbe MarepuanbHOU TOUKH,
CHUCTEMBI MaTepUAIbHBIX TOYEK. bubmuotexa [IOK
32 LenTp Macc cuctembl https://m.edsoo.ru/4bb82
MarepuaibHbIX Touek. Teopema o 94b
JBYKCHHUH TIEHTPA MAcC
HNMmynbce cuiel 1 U3MEHEHUE bubmuotrexa LIOK
33 UMIYJIbCA Tela. 3aKOH COXPaHECHUS https://m.edsoo.ru/13f0a2
UMITyITbca. PeakTHBHOE ABVKCHUE 21
MOMEHT UMITYJIbCa MaTepHATbHON
touku. [Ipeacrasnenue o bubmorexa HOK
34 https://m.edso0.ru/d6532
COXpaHEHUH MOMEHTA UMITYIIbCA B o
LEHTPAJIbHBIX MOJISX
bu6moreka [IOK
35 Pemrenne 3amay https://m.edsoo.ru/f7706d
63
PaGora cunbl Ha ManioM U Ha
KOHEYHOM TICpEMEIICHHH. bubmorexa LHOK
36 https://m.eds00.ru/91397
I'paduueckoe npencrapieHue 4c7
paboThI CHIIbl. MOIITHOCTH CHJTBI T
Kunernueckas sneprus. Teopema bubnmnoreka [IOK
37 00 U3MEHEHUHN KUHETHYECKOM https://m.edsoo.ru/9a5e2e

SHEPrUU MaTEepPUATLHON TOUKHU

74



https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/dc1caac0

IloTeHimanpHbBIe U
HEIMOTEHINAJILHBIE CUJIBI.

bu6muoreka [IOK

38 https://m.edsoo.ru/554baf
[TorenumanesHas sHeprus. Bropas o
KOCMHUYECKAsi CKOPOCTh o
TpeTbsi KOCMHYECKAsi CKOPOCT.
CBsi3b paOOTHI HETTOTCHIIHATBLHBIX
. bu6nuoreka [JOK
CHJI C U3MEHEHUEM MEXaHUYECKOM
39 https://m.edsoo.ru/f57b4e
SHEPrUU CUCTEMBI TeJN. 3aKOH o1
COXpaHEHUsI MEXaHUYEeCKOI o
SHEPrUU
VYnpyrue u Heynpyrue
bubmoreka [JOK
CTOJIKHOBEHHSI. YpaBHEHHE
40 . https://m.edsoo.ru/f30f43
bepnymnnu ans uaeansHoi b6
JKUJIKOCTH T
bu6muoreka [IOK
KontponwsHas pabora mo teme
41 \ " https://m.edsoo.ru/474¢7
3aKOHBI COXpPAHEHUS B MEXaHUKE oda
PazBuTune npeacrabieHuit o
Bbu6munoreka [IOK
npupojie TemioTbl. OCHOBHBIE
42 https://m.edsoo.ru/b0a44
nonoxxerust MKT. Auddyzus. 45F
BbpoyHOBCKOE ABHKEHUE -
CrpoeHue ra3000pa3HbIX, KUIKHX
Y TBEPJBIX Tell. Xapakrep bubmorera [TOK
43 ) R https://m.edsoo.ru/c44d0
JBUKEHUS U B3aUMOJICHCTBUS e
JaCTHI] BEIECTBA T
Macca u pa3Mepsl MOJIEKYI bubmuotexa LIOK
44 (aromoB). KonnuecTBo BemecTa. https://m.edsoo.ru/c5b72
ITocTossHHAst ABOTaJIpo ab7



https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/554bafcc

Temnepatypa. TemoBoe

bu6muoreka [IOK

45 https://m.edso0.ru/0070d
paBHoBecue. [lkana [enbcus 493
Bbu6muoreka [IOK
46 Pemenne 3amau https://m.edsoo.ru/1531a
bas
bu6muoreka [IOK
47 WneanbHeblil ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2
367
bubmuoreka [IOK
48 ypaBH?HHe Mengereesa- httDs://m.edsogm/SdUc
Knaneiipona. Pemenue 3anau 13
AOcoroTHas TemIieparypa. 3akoH bubmorexa HOK
49 https://m.edsoo.ru/14¢02
JansroHa
dif
N3omnponeccel B uacanbHOM rase ¢ bubmuotexa LIOK
50 MOCTOSIHHBIM KOJIMYECTBOM https://m.eds00.ru/68878
BEIIECTBA ds1
I'padpuueckoe npencrapieHue bubmuotexa LIOK
51 HM30IIPOLECCOB: U30TEPMA, U30X0Pa, https://m.edsoo.ru/13443
n3obapa 27b
bu6moreka [IOK
52 OcHoBHoe ypaBHeHue MKT https://m.edsoo.ru/c8094
721
bubmoreka [IOK
53 Pemenue 3amaq https://m.edsoo.ru/10265
a05
54 CBsi3p aOCOIIIOTHOM TeMITEpaTyphl https://m.edsoo.ru/c38af8

TEPMOJMHAMUYECKON CUCTEMBI CO

15



https://m.edsoo.ru/c38af875
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/0070d493

CpeHEeW KMHETUYECKOM dHEepruei
MIOCTYNATEIbHOTO TETIOBOTO
IBYOKCHUS €€ 4acTHIl

O000I11IeHIE U CUCTEMATU3ALIH

bubmoreka [JOK

55 sHamG 0o Teme "Ocosa MKT" ggps.//m.edsoo.ru/09d12f
KontponwsHnas pabora o treme bubmorexa HOK

56 https://m.edsoo.ru/13ada
"OcHoBbl MKT"

d59

TepmoanHaMuueckas cucTema.
3asaHue BHEIIHUX ycinoBui g T
cucteMbl. BHenHue u BHyTpeHHHE bubmuoteka [JOK

57 napametpsl. [Tapamerpsr T/] https://m.edsoo.ru/5f8d38
CUCTEMBI KaK CPEJHUE 3HAUCHUS a3
BEJIMYMH, ONHCHIBAIOIIMX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauano TepMOIMHAMUKH. bubnmorexa [JOK

58 Camonpoun3BoibHas penakcanus T]{ https://m.edsoo.ru/8ec51
CHCTEMBI K TCIUIOBOMY PaBHOBECHIO 210
Mopnenp uaeaabLHOTO Taza B bu6muoreka [IOK

59 TEPMOJANHAMHUKE. YCIIOBUS https://m.eds00.ru/29355
MIPUMEHUMOCTH 3TOW MOAEIN 001
VYpaBuenue MeHeneena- bubnmorexa [IOK

60 Knaneiipona u BeipaxeHue s https://m.edsoo.ru/ball?
BHYTPEHHEHN YHEPrUn 8d0

61 Bripaxenue g BHyTpeHHEN bubmuotexa LIOK

OQHCPIrur OAHOATOMHOI'O
NACAaJIbHOTIO Ira3a.

https://m.edsoo.ru/ac5cac
15



https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/29355001
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/09d12fd8

KBasucrarnueckue u
HECTaTUYECKUE MPOUECCHI

OnemeHTapHas pabora B
TCPMOJUHAMUKE. Brraucnenne

bubaunoreka [IOK
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unppoBoi 1aboparopueit mo
¢uszuke. [Ipumeps! H3MepeHHSs
(bu3nYeCKUX BEJIMYUH IIPU TTOMOLIH
KOMITbIOTEPHBIX JIaTYUKOB"

@u3nuecKui NPaKTUKYM 110 TEME
"N3ydyeHue HepaBHOMEPHOTO

bu6nuoreka [JOK

146 https://m.eds00.ru/f6292f
JBUKEHUS C LEJIbIO ONPEIEIICHUS sf
MTHOBEHHOM CKOpOCTH" B
Du3NYECKU MPAKTUKYM T10 TEME
"M3Mepenne yCKOpeHus Ipu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM bubnmnoreka [OK
147 | nBMXXEHHUH 110 HAKIIOHHOM https://m.eds00.ru/6960b
miockoct" mwin "Uccnenosanue Gef
3aBHCHUMOCTHU IIyTH OT BPEMEHH MPHU
PaBHOYCKOPEHHOM JBUXKEHUU"
Pu3nueCcKuil IPaKTUKYM 110 TEME
"N3mepenune yckopeHus bubmuotexa [IOK
148 | cBoOomHOTO ManeHUs" WK https://m.edsoo.ru/d1ea2
"N3yueHue qBUKEHUS Tena, 402
OpOIIIEHHOTO TOPU3OHTAILHO"
@u3nUeCcKuil IPAKTUKYM 110 TEME
"N3yueHne qBUKEHUSA TENA 10
OKPYKHOCTH C ITOCTOSIHHOM 110 bubmuorexa [JOK
149 | Momymo ckopocThIO" Win https://m.edsoo.ru/bef535

"HMccaemoBanue 3aBUCUMOCTH
nepuoaa oopanieHruss KOHHYECKOTO
MasTHHKA OT €ro mapameTpoB"

14



https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/f6292f5f

150

@u3nUeCcKUi IPAKTUKYM 110 TEME
"N3mepenne paBHOAECHCTBYIONIEH
CHWJIBI TIPY IBM>KEHUU OpycKa 1o
HAKJIOHHOH TUIOCKOCTH' WIIN
"[IpoBepka rumnoTesbl 0
HE3aBUCUMOCTHU BPEMEHHU
JBUKEHUS OpycKa MO HAaKJIOHHOM
IJIOCKOCTH Ha 3aJaHHOE
pacCTOSIHUE OT €ro0 Macchl"

bu6muoreka [IOK
https://m.edsoo.ru/0b34d
b&4

151

®uU3NYECKU MPAKTUKYM T10 TEME
"UcciaenoBaHue 3aBUCUMOCTH CHJI
yIPYTroCTH, BOZHUKAIOIIUX B
MPY>KHHE U PE3UHOBOM 00pasiie, oT
ux aepopmanun” win "M3ydeHue
JBUKEHUS CUCTEMBI TEl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON
yepe3 nerkuit 6ok

bubmoreka [IOK
https://m.edsoo.ru/b55b8
lal

152

@u3nUeCcKuil IPAKTUKYM 110 TEME
"U3mepenue ko3ddurmenta
TPEHUS 10 BEIMYUHE YIIIOBOTO
k03((uIeHTa 3aBUCIMOCTH
Frp(N)" unu "UccnenoBanue
JIBYDKEHHSI OpycKa 10 HaKJIOHHOM
TUIOCKOCTH C TIEPEMEHHBIM

ko3¢ urmenToM TpeHus" wim
"N3yuenune qBUKEHUS Tpy3a HA
BaJy ¢ TpeHueM"

bu6moreka [IOK
https://m.edsoo.ru/b83b1
607

153

DU3NYECKUI MPAKTUKYM T10 TEME

bub6muoreka [IOK



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/0b34db84

"UccnenoBanue ycnoBui
paBHOBECHS TBEPAOTO TEIA,
HMMEIOIIETO OCh BpaIlleHUs" WK
"KoHCcTpyrpoBaHHe KPOHIITEHHOB
U pacy€T cui ynpyroctu" win
"N3ydyeHue yCTOMYMBOCTU TBEPIOTO
Teaa, IMEKLIEro IIOMAb Onops!"

https://m.edsoo.ru/4a044
7

154

@u3nuecKui NPaKTUKYM 110 TEME
"M3Mepenne uMiyibca Tesaa mno
TOPMO3HOMY IyTH" WJIH
"N3mepeHue cuiibl TSI, CKOPOCTH
MOJIEJH AIEKTPOMOOIIIA U
MOIIHOCTH CHJIBI TSTU" WIH
"CpaBHEHHE U3MEHEHHS UMITYJIbCA
TeJa C UMIYIbCOM CUJIBI" MU
"UccnenoBanue coxpaHeHUst
HMITYJIbCA TIPU YIIPYTOM
B3aumozencteun" unu "Msmepenue
KHMHETUYECKOM SHEPTUH TeJa Mo
TOPMO3HOMY IyTH"

bubmoreka [JOK
https://m.edso00.ru/8561b2
8e

155

Du3nueCcKui IPaKTUKYM 110 TEME
"N3yueHne n30TepMUIECKOro
npouecca (peKOMEHI0BaHO
WCIIONTB30BaHUE U(PPOBOIA
naboparopun)" uinn "N3ydyenue
M30XOPHOTO Tpotiecca uiun
"U3yuenue nzodbapHoro mporecca'
niu "IIpoBepka ypaBHEHUs

bu6muoreka [IOK
https://m.edsoo.ru/e0fe7e
07



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/4a04f4f7

cocroguug"

156

@u3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue yrenpHon
TEIIOEMKOCTH" WITH
"HccnenoBanue npouecca
OCTBLIBaHMS BellecTBa" WIN
"UccnenoBanue aguadaTHOTO
npouecca’ win "MU3ydyenue
B3aMMOCBSI3U YHEPTUU
MEXKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHS U TEMIIEPATYPHI
KUIICHUS KUIKOCTEH"

bu6muoreka [JOK
https://m.edsoo.ru/2f2faa
61

157

®u3NYECKU MPAKTUKYM I10 TEME
"N3y4ueHne 3akoHOMEpHOCTEN
HCTapeHus KUJIKOCTeN" nin
"N3mepenue ynenbHON TETIOThI
maBieHus apaa" i "M3yuenue
CBOMCTB HAaCBIILIEHHBIX ApOB" WU
"N3mepenue abCoMOTHOM
BJIQYKHOCTH BO3/1yXa M OLIEHKA
Macchl TapoB B OMEIEHUHU".
N3mepenne koadduimeHTa
MMOBEPXHOCTHOTO HATSHKCHHUSI

bu6muoreka [IOK
https://m.edsoo.ru/6bla2
3b5

158

@u3nUeCcKuil IPAKTUKYM 110 TEME
"HabmroneHne mpeBpanicHust
SHEPTUH 3aPsHKEHHOTO
KOH/JIEHCATOPa B SHEPTUIO
W3JTYYCHHS CBETOAMOIA" UIn

Bbu6munoreka [IOK
https://m.edsoo.ru/ec424
377



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/2f2faa61

"N3yueHne mpoTekaHus TOKa B
LIeTH, COoAepkKalen KoHaeHcarop"
wiu "Pacnpenenenue pasHOCTH
MOTEHITUAJIOB (HAIIPSKEHUS ) TIPH
MOCIIEIOBATEIIEHOM COCAMHEHUH
KOHJIEHCATOpORB"

®uU3NYECKU MPAKTUKYM I10 TEME
"HccnenoBaHe cCMENIaHHOTO
COEMHEHUS PE3UCTOPOB" MU

" bubaunoreka [IOK
N3mepenue yneabHoro
159 " https://m.edso0.ru/2b179
COTIPOTHUBJICHHSI POBOAHHUKOB" MU 408
"UccnenoBanue 3aBUCUMOCTH CHUJIbI
TOKa OT HaMPsKEHUS JJIS JIAMITBI
HaKaJuBaHus"
®uU3NYECKU MPAKTUKYM T10 TEME
"HaGmrogenue snekrponuza’ uiu
"U3smepenue 3apsaa
" bu6moreka [IOK
OJTHOBAJICHTHOTO MOHA" WIIH
160 | https://m.edsoo.ru/64b6e
HccnenoBanue 3aBUCUMOCTH 901
COMPOTHUBJICHUSI TEPMOPEZUCTOPA OT
temneparypsl" win "CHITHE BOJIBT-
aMIIEpHON XapakTEPUCTHKHU Juoja"
PesepBHeIit ypok. O600ICHHE 1 bubmuotexa [IOK
161 | cucremaruszanusi 3HaHUI MO TEMe https://m.edsoo.ru/ed017
"Kunemaruka" do3
PesepBHbIil ypok. O6001eHIE 1 bubmuotexa [IOK
162 | cucremaruszanus 3HaHUI MO TEMe https://m.edsoo.ru/31499
"luHamuka" 56b



https://m.edsoo.ru/3149956b
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/2b179d98

PezepHblit ypok. O000mIeHNE 1 bubnmmorexa [JOK
163 | cucTemMaru3anus 3HaHUH T10 TEME https://m.edsoo.ru/0f9752
"Cratnka TBEporo Tena" ac
PesepBHblil ypok. O60011eHue u bubmuotexa LIOK
164 | cucremarusanus 3HaHUI MO TEMe https://m.edso0.ru/6¢0df9
"3aKk0HBI COXpaHEHUsI B MEXaHHKe" cc
PesepBubIil ypok. O600meHuE 1
CHCTEeMaTH3alusl 3HAaHUH 10 TeMe bubaunoreka [IOK
165 | "OcHoBBI https://m.edsoo.ru/de148
MOJICKYISIPHOKMHETHYE CKOM 976
teopun"
PesepsuEblil ypok. O000IIIEHNE 1
CHCTlc:MaTm:Ii)H;{ 3HAHUH 10 TeMe bubmmorera [TOK
166 | https://m.edsoo.ru/Obcc7
Tepmoaunamuka. TerioBbie el
MaIIHHbI" -
PesepBHrlIit ypok. O6001IeHNE 1
CI/ICTIe)MaTI/IBE}III_I[)I/IH 3HAHUH 10 TeMe bubmmorera [TOK
167 | https://m.edsoo.ru/59caSc
ArperaTHble COCTOSIHUS BEIIECTBA. 01
®dazoBpie nepexo bl T
PezepHblit ypok. O0o01IeHNE U bubmuorexa [JOK
168 | cucremaTuzalus 3HAHUM O TEME https://m.edsoo.ru/f2381¢
"Jnexkrpuyeckoe noje" 0Oc
PezepHblit ypok. O0001IeHNE U bubnmmorexa [JOK
169 | cucremaruszanus 3HaHUI MO TeMe https://m.edsoo.ru/3cac6d
"[TocTosiHHBIN 27eKTpUYECKHii TOK" al
170 | PesepBHbIii ypok. O6001IeHNE 1 bubmotexa [JOK

cucréMaru3anus 3HAHUI 110 TEME

https://m.edsoo.ru/cc768
1d4



https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/de148976
https://m.edsoo.ru/de148976
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/0f9752ac

| "Toku B pa3JIMyHBIX cpejax’

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

170

16




11 KUIACC

N KoJsinyecTBo yacoB DJIeKTPOHHbIE
- Jara uudposbIe
n/ Tema ypoka KonTposbHbie IIpakTHyeckue
Bcero HU3yYeHUs oOpa3oBareJibHbIE
n padoThI padoThI
pecypchbl
BzaumMoneicTBrE MOCTOSTHHBIX
bubnuoreka [IOK
MarHuTOB M TIPOBOTHUKOB C
1 1 https://m.edso0o.ru/487a85
TOKOM. MarHuTHoOE MoJie. 93
I'umoreza Amnepa -
BekTop MaruuTHON MHAYKIINU.
P Y butnmuoreka [IOK
[IpuHIUI cynepno3unun
2 N 1 https://m.edsoo.ru/4clabec
MarHuTHBIX TToyiel. JInauu b
MAarHUTHOM MHJIYKIIHH -
M bubmuoreka [IOK
arHUTHOE T10JI€ TIPOBOJIHUKA
3 1 https://m.edsoo.ru/d35d52
¢ TokoM. OnbIT DpcTeaa 62
Cra Avmepa, ¢ bubmuoreka [IOK
4 1 https://m.edsoo.ru/26d9¢5
HarpaBJICHUE U MOAYJb ba
bubnmoreka [IOK
5 Pemenue 3agau 1 https://m.edsoo.ru/a37a0c
21
[Ipumenenue 3akoHa Amrepa. bubmuoreka [IOK
6 DIEKTPOU3MEPUTEIIbHBIC 1 https://m.edsoo.ru/ad7718
IPUOOPHI d7
7 Cuna Jlopena, eé 1 bubnuoreka [IOK

HanpaBJIeHUE U MOIYIIb.

https://m.edsoo.ru/c97afaa



https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/487a8593

JIBrKeHUE 3apsKEHHOMN
YaCTHUIBI B OAHOPOIHOM
MAarHUTHOM I10JIE

[l

MAarHUTHOW WHTYKIIHH

bubnunoreka [IOK
8 Pemenue 3amaq https://m.edsoo.ru/504e98
c7
bubmuoreka [IOK
9 Pabota cuiel Jlopenma https://m.edsoo.ru/d518be
4b
bubmoreka IIOK
10 Pemenne 3agau https://m.eds00.ru/93617b
d9
MarHuTHOE 110JI€ B BEIIECTRBE. bubnmoreka [IOK
11 ®eppomMarHeTuky, napa- u https://m.eds00.ru/30ff960
IAAMarHeTHKU 8
OcHOBHBIE CBOMCTBA
(beppoMarHeTHKOB bubmmorexa LOK
12 pp ' https://m.eds00.ru/0b5819
IIpumeHeHue 0a
(heppOMarHeTHKOB o
bubnuoreka [IOK
Pemenue 3amay o reme
13 " " https://m.edsoo.ru/5b55¢3
MaruauTHO€ noJie
07
bubmmoreka IIOK
Pewenue 3amay no reme
14 " " https://m.edsoo.ru/41c4ae
MaruauTHOE 1oJie
8a
SIBeHKE IIEKTPOMArHUTHON bubmorexa [JOK
15 uHaykiuu. [ToTok BekTopa https://m.edsoo.ru/b3efalc

1



https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/c97afaa1

bubnuoreka [IOK

16 OJIC uHayKumu https://m.eds00.ru/48150b
dg
. bubmmoreka IIOK
3aKOH AJIEKTPOMarHUTHOM
17 https://m.edsoo.ru/abdecl
nHaykunn Papanes 2g
bu6moreka IIOK
Buxpesoe anekrpuueckoe
18 https://m.edsoo.ru/15abel
noste. Tokn Pyko
40
bubnuoreka [IOK
DJ1C
19 AC mayKumi B https://m.edsoo.ru/0235¢cc
JBIKYIIUXCS TPOBOAHUKAX 0
butnmuoreka [IOK
20 Pemienue 3agaq https://m.edsoo.ru/4dfda61
8
bubmoreka [IOK
21 [IpaBuno Jlenua https://m.edsoo.ru/bbc227
26
NunykruBHocts. Karymika bubmmoreka IIOK
22 WHAYKTUBHOCTH B LIETIN https://m.edsoo.ru/621eae
MOCTOSTHHOT'O TOKAa 9d
bubnunoreka [IOK
s .ONC
23 BICHHE CAMOMHAYKIHH. | https://m.edsoo.ru/7ee60ca
CaMOUHIYKITUU g
OHeprus MarHUTHOTO M0JIs Bubnuoreka [IOK
24 KAaTyLIKU C TOKOM. https://m.edsoo.ru/b3c0ad
DJIEKTPOMArHUTHOE T0JIC 11
25 Pemenue 3amau bubnuoreka [IOK

https://m.edsoo.ru/88{69d



https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/48150bd8

2b

O060011eHNE 1

bubmmoreka IIOK

26 cucTeMaTHU3aIysa 3HaHUU 110 https://m.edso0.ru/764840
Teme "DNeKTpoarHaMuKa " 25
bubnuoreka [IOK
KontponpHas pabora o teme
27 " " https://m.edsoo.ru/8ae09b
DNeKTpoIMHaMHKa 08
KonebarensHas cucremMa. Bubnuoteka [JOK
28 CBo0OoxHEIE KOIeOaHM. https://m.edsoo.ru/7c1db3
["apmMoHMYECcKHe KoJIeOaHus 85
Kunemartnueckoe u Buonuoreka LHOK
29 JTUHAMHUYECKOE OIMCaHue https://m.edsoo.ru/87ce94
KOJIEOATENbHBIX IBUKEHUI 98
DHEpPreTHUeCKOe ONUCaHNE.
BriBoa nuHaMU4UECKOTO
bubnunoreka [IOK
OTMHCAHUS TAPMOHHYECKHIX
30 . https://m.edsoo.ru/e3¢996
KoJIEOAHUI U3 UX 9
SHEPreTUUYECKOTO U o
KUHEMATUYECKOTO OMUCAHU
bubnuoreka [IOK
31 Awmmuntyna u (asza koneGaHui https://m.edsoo.ru/7a0c43
9a
[Tepuon u wactora xKoaeOaHmil.
[Teproa MabIx CBOOOTHBIX
N bubmuoreka [IOK
KoJIeOAHUIT MaTeMaTHYECKOTO
32 https://m.edsoo.ru/e03993

MasiTHUKA. [leprnon cBOOOIHBIX
KoJIeOaHU TTPYKUHHOTO
MasTHHAKA

19



https://m.edsoo.ru/e0399319
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/76484025
https://m.edsoo.ru/76484025
https://m.edsoo.ru/88f69d2b

3aryxaromniie KoJieOaHwsl.

bubmmoreka IIOK

33 BoinyxkaeHHbIe KoneOaHusl. https://m.edsoo.ru/72¢93d
Pe3onanc 09
bubnunoreka [IOK
34 ABTOKONICOaHUS https://m.edsoo.ru/6add26
44
bubmuoreka [IOK
https://m.edsoo.ru/addeec?
35 Pemenue 3anau 1
https://m.edsoo.1u/756123
cS
VYpok-koH(pepeHus bubnuorexa [HOK
36 "MexaHU4eCcKue KoueOaHus B https://m.edsoo.ru/8ef587b
MY3bIKAJIbHBIX HHCTpYMEHTax" e
O60061menHue u
CUCTEMaTHh3alMs 3HAHUM 110 bubmorexa [OK
37 https://m.edsoo.ru/eb8418
Teme "MexaHuueckue o
konebanus" -
DNEeKTPOMarHUTHBIE bubnuoreka [IOK
38 konebanus. KonebarenbHbIi https://m.edsoo.ru/d4adab
KOHTYD de
®opmyna Tomcona. Csi3b
aMIUIUTYABI 3apsiia bubnuoreka [IOK
39 KOHJIEHCATOpa C aMILUIATYAOU https://m.edsoo.ru/093f9af
CHJIBI TOKA B KOJICOATEIIbHOM 1
KOHTYpE
40 3aKOH COXpPaHEHHS YHEPTUU B bubnmorexa [IOK

naCaJIbHOM K0J1€0aTeJIbHOM

https://m.edsoo.ru/d1e2d5



https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/72e93d09

KOHTYpE 43
3aTyxarormme
X bubmoreka IIOK
ANEKTPOMArHUTHBIC
41 https://m.edsoo.ru/5e6686
koneOaHus. BeiHyX/1eHHbIE 19
AJIIEKTPOMArHUTHBIE KOJICOAHUS -
[Tepemennsrit Tok. Pe3ucrop u bubmuoreka [IOK
42 KOHIEHCATOP B LIENH https://m.edsoo0.ru/848361
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https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/4877aa1e

TaJJaKTHUK

Bcenennas. Paciuupenue
Bcenennoii. 3akoH Xa00ma.

bubmoreka IIOK

127 https://m.edsoo.ru/3dbdf0
Teopus bonbiioro B3peIBa. 0
PenukroBoe n3nyueHue -
bubnuoreka [IOK
MacmtabHast CTpyKTypa
128 . https://m.edsoo.ru/ce2346
Bcenennoii. MeraraiakTuka 13
o .. bubnmuoreka [IOK
epeléHHbIe TPOOIEMBI
129 https://m.edsoo.ru/d37d9ff
aCTPOHOMUH .
@u3nUeCcKuil NPaKTUKYM 110
TeMe "HccaenoBanue
MarHUTHOTO IOJISI ITOCTOSTHHBIX
MarHuToB'" UM bubnanorexa IIOK
130 "NccnemoBanne CBOMCTB https://m.edsoo.ru/67361a

(heppoMarHeTHKOB" WIN
"UcciaeqoBanue JSUCTBU
MOCTOSTHHOTO MarHWTa Ha
paMKy ¢ TOKOM"

ef

131

OU3NYECKUHN MTPAKTUKYM T10
teme "M3mepeHue cuibl
Awmmnepa" win "U3yuenue
3aBUCUMOCTHU CHJIBI AMIIEpa OT
CHUJIBI TOKA" WIIH
"OnpeneneHne MarHUTHOM
WHAYKIMHA HA OCHOBE
u3MepeHust cuiibl Amnepa'

bubmoreka IIOK
https://m.edsoo.ru/fcae91le
9



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/3dbdf0d2

@u3nuecKuil NPaKTUKyM 110
TeMme "UccnenoBanue ABICHUS

132 3IEKTPOMArHUTHOM https://m.edso0.ru/c36658
WHIYKIUU'" Win da
"OnpeneneHne HHAYKIUH
BHXPEBOI0 MarHUTHOIO 1oJis"
DuU3NYECKUN MPAKTUKYM I10
TeMme "VcciienoBanue sIBICHUS bubnunoreka [IOK
133 camouuaykiuu" wim "COopka https://m.edsoo.ru/b8fb63
MOJIEIN AIIEKTPOMArHUTHOTO 91
reHepartopa"
DU3NYECKUH ITPAKTUKYM I10
teme "M3mepenue nepuona butmoreka [IOK
134 | cBoOomHBIX KOTeOaHU https://m.edsoo.ru/5d159d
HUTSHOTO U IPY>KMHHOTO 35
MasiTHUKOB"
@u3nuecKuil NPaKTUKyM 110
teme "[IpeoOpazoBanue bubmorexa [IOK
135 SHEPIUH B MpyYKHHHOM https://m.edso0.ru/a28026
bd
MasTHHUKE"
136 | Pusmyeckuil NPakKTUKYM IO bubnuoreka [IOK

teMe "MccnenoBanue
IIEPEMEHHOTO TOKA Yepe3
IIOCJIEZIOBATEILHO
COEAMHEHHBIE KOHJIEHCATOD,
KaTYyLIKy U pe3ucTop" mwiu
"UccnenoBanue padboThI
HMCTOYHUKOB CBETA B IICTIH

https://m.edsoo.ru/89dc2d
90



https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/c36658da

MepEMEHHOTr0 ToKa"

@u3nyecKuil NPaKTUKyM 110

bubmmoreka IIOK

137 | Tteme "M3ydyeHue nmapameTpoB https://m.edsoo.ru/b10066
3BYKOBOI BOJIHBI" la
@u3nYeCcKui NPaKTUKYM 110
teme "M3mepenue nmokaszarens
" bubmuoreka [IOK
MIPEJIOMJICHUS CTEKIIA" W
138 | https://m.edsoo0.ru/42569¢
[Tonyuenue u3o0pa>keHUs B al
CHUCTEME U3 IJTOCKOTO 3epKayia o
Y JUH3bI"
DuU3NYECKU MPAKTUKYM T10
TeMme "UccnenoBanue
3aBHCHUMOCTHU (POKYCHOTO
bubmuoreka [IOK
paccTosiHUS OT BellecTBa (Ha
139 " https://m.edsoo.ru/b879b
pUMepe KUIKUX JIUH3)" UIu 3
"U3mepenne GoKyCHOTO o
PACCTOSIHUS pacCEeUBAIOLIUX
JH3"
DU3NYECKUH ITPAKTUKYM I10
" bubmuoreka [IOK
teme "Habmronenue
140 https://m.edsoo.ru/8b7ac?

nudpakuuy, HHTEpPepeHInn
U ToJisipu3aIu ceera'

37

141

@u3nUeCcKuil IPaKTUKYM 110
teMe "OnpeneneHue UMITyIbca
Y DHEPTUH PENIATUBUCTCKUX
yactull (1o ¢ororpadusm
TPEKOB 3apsHKCHHBIX YaCTHIL B
MarHuTHOM 1oje)"

bubnuoreka [IOK
https://m.edsoo.ru/63756¢
47



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/b100661a

@u3nuecKuil NPaKTUKyM 110
teme "M3MepeHne mocTossHHOM

[Imanka Ha OCHOBE bubmuoreka [IOK
142 | wuccnenoanus porodrpdexra” https://m.edsoo.ru/eb916f8
win "Hccnenosanue 2
3aBUCHUMOCTH CHJIBI TOKA Yepe3
CBETOAMO]T OT HAIPSIKEHUS "
@u3znyecKuil NPaKTUKyM 110
teme "HccaenoBaHue CrieKTpa bubmuoreka [IOK
143 | pa3pexkeHHOro aTOMapHOIO https://m.edsoo.ru/ec651e
BOJIOPOJIa ¥ U3MEPEHHUE b8
noctostHHoM Punbepra"
DuU3NYECKUN MPAKTUKYM I10
teme "HccnenoBanue
bubnuoreka [IOK
pPaguoaKTUBHOTO (OHA C
144 " https://m.edsoo.ru/c3dabe
WCIIOJIb30BaHUEM JJO3UMETpa
.. e Ge
win "M3yuenune noromeHus
OeTa-4yacTuIl aJlOMUHACM"
145 | Pusmyeckuil NpakTUKYM IO Bubnuoreka [IOK

teme "HaGmronenust 3BE€31HOTO
Heba HEBOOPYXEHHBIM IT1a30M
C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUITOKESHUN
TUTSL OTIPECTICHUS TIOJIOKECHHUS
HeOEeCHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHEIE
co3Be3ust CeBepHOro
MOJTyIIapusi U sipKue 3BE3/1b1"

https://m.edsoo.ru/107202
le



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/eb916f82

ninu "HaOmroneHus B TejleCKOn
JIyHBI, TUIaHET, TYMAaHHOCTEN U
3BE3IHBIX CKOILIEHUN"

146

O600menue u
cUcTeMaTH3amus 3HaHu. Poib
(U3HUKN 1 aCTPOHOMHH B
SKOHOMHMYECKOM,
TEXHOJOTHYECKOM,
COLIMAIBHON U DTUYECKOU
chepax nesaTeNbHOCTH
YyeJI0oBeKa

bubmuoreka [IOK
https://m.edsoo.ru/ad6dde
ed

147

O0600111eH1E U
cHcTeMaTH3alus 3HaHui. Poib
U MecTO (pU3MKH U
aACTPOHOMHUH B COBPEMEHHOM
HAyYHOUH KapTHHE MHpa

butmoreka [IOK
https://m.edsoo.ru/18f19f7
c

148

O60061enHue u
chcTeMaTHh3alus 3HaHun. Poib
¢buznveckoit Teopun B
¢dbopMHUpOBaHUH
NpEACTaBICHUH O (PU3NIECKON
KapTUHE MUpa, MECTO
(bu3HYECKOI KAPTHHBI MUPa B
o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJICTABJICHUN O MPUPOJIE

bubnuoreka [IOK
https://m.edsoo.ru/e7d400f
4

149

O06006111EeHE U
cucTeEMaTHU3alMs 3HAaHUH I10

bubmuoreka [IOK
https://m.edsoo.ru/b032fc4



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/ad6ddeed

Teme "Kunemaruka"

b

O06001IeHnEe U

bubmmoreka IIOK

150 CHCTEMAaTH3aI1s 3HAaHUH 110 https://m.edsoo.ru/4e31b5
Teme "Kunemarnka" 07
O06o06menue u bubmuoreka [IOK

151 CHUCTEeMaTHh3allus 3HAaHUM 110 https://m.edsoo.ru/2dfbafc
teme " Iunamuka" S
O6o06menue u bubnuoreka [IOK

152 CHCTEMAaTH3aI1s 3HAHUH 110 https://m.edsoo.ru/3ccad8
teme "CraTuka TBepaoro Tena" 2e
O6o06menue u
CUCTEMaTH3alNs 3HAHUH 110 bubmmorexa HOK

153 TeMe "3aKOHB COXPAHEHNA B https://m.edsoo.ru/32a4d1
MeXaHuKe" 20
O06006111eH1E U
CUCTEMaTH3alus 3HAHUH 110 bubmmorexa LIOK

154 TeMe "OCHOBbI MOTEKyIAPHO- https://m.edsoo.ru/ed440c
KUHETUYECKOU Teopun" a8
O060011eHNE U
cHUCTeMaTHh3alus 3HaHUM 110 bubmmorexa HOK

155 Teme "TepMOHHAMIIK. https://m.edsoo.ru/c63f7cl
TernnoBble MalIMHBT" 0
O06o00meHue u
CHCTEMATHU3AIMs 3HAHUU 110 bubnmoreka [IOK

156 | Teme "ArperatHble COCTOSHUS https://m.edsoo.ru/1d36b5

BenectBa. ®a3oBrie
repexonl"

bl



https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/b032fc4b

O06001IeHNEe U

bubmmoreka IIOK

157 CHCTEMAaTH3aI1s 3HAaHUH 110 https://m.edsoo.ru/3bf0def
teme "DiekTpryeckoe nosye" 9
O6o006menue u
. bubmmoreka IIOK
CHCTEeMaTH3alks 3HAHUH 110
158 " . https://m.edsoo.ru/71453e
TeMe "IloCcTOSHHBIN o6
AIEKTPUUYECKUM TOK" B
O6o006mmenue u
. bubmoreka IIOK
CUCTEMaTH3alNs 3HAHUH 110
159 " https://m.edsoo.ru/3d4007
Teme "TOKH B pa3InIHBIX Ta
cpenax” B
O600mmenue u bubmoreka [IOK
160 CHCTEMAaTH3aI1s 3HAHUH 110 https://m.edsoo.ru/3b4c06
teme "MaruautHoe nosne" ae
PesepBHbIil ypok. O6001IeHIE
. bubmoreka [IOK
Y CHCTEMaTHU3allMsl 3HAaHUH 10
161 " https://m.edsoo.ru/053e22
TeMe "DIeKTpOMarHUTHAS 43
UHAYKIHS" B
PesepBHbIil ypok. O6001ICHNE
P P . bubmmoreka [IOK
U CHCTEMAaTHU3alis 3HAHUH 110
162 " https://m.edsoo.ru/d6310b
TeMe "MexaHH4eCcKHue w
KoyeOaHus" B
PesepBHbIil ypok. O6001ICHNE
P 7P . bubnuoreka [IOK
Y CHCTEMaTHU3allMs 3HAHUH 10
163 " https://m.edsoo.ru/5¢2bb8
TeMe "DIeKTpOMarHUTHbBIE 1d
KoJieOaHus" -
164 | Pe3zepBHblil ypok. O00011I€HNE bubnuorexa [IOK

https://m.edsoo.ru/96a7a2



https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/3bf0def9

n cucreéMaru3anus 3HAHUH 110

TeMe "Mexanndeckue u dd
AJIIEKTPOMArHUTHBIE BOJTHBI"
PesepBubIil ypok. O60011eHIE bubmuoreka [IOK

165 ¥ CHCTEMAaTHU3allus 3HaHWH 110 1 https://m.edsoo.ru/52ad16
teme "OnTuka" 03
PesepBHblit ypok. O60011eHNE bubnuorexa [IOK
166 U cUCTeMaTHU3alus 3HaHUU 110 1 https://m.edsoo.ru/Sbeclc
Teme "Ocuosrl CTO" 65
Pesepsuslii ypok. O000IIIEHNE
P P . bubnuoreka [IOK
U CUCTEMAaTU3allus 3HaHUi 110
167 " 1 https://m.edsoo.ru/f7¢59d3
teme "KopmyckymnsipHo- 2
BOJTHOBOM Jyasin3Mm" -
PezepHblit ypok. O0001meHne bubnuorexa [IOK
168 U cUCTeMaTU3alus 3HaHUU 110 1 https://m.edsoo.ru/1f5116
TeMme "dPu3uka atoma" 54
PesepBusblil ypok. O000mIEHNE
P P . bubnuoreka [IOK
U CUCTEMAaTU3allus 3HaHUi 110
169 " 1 https://m.eds00.ru/905¢5¢
Teme "®u3nka aToMHOTO s/ipa -0
Y JIEMEHTApHBIX YacTHUIl" T
PesepBubil ypok. O000mIEHNE
u CI/I(IJ)TeMaTI/i;paI_[I/ISI 3HAHUH 110 butmiorexa [OK
170 1 https://m.edsoo.ru/2bffb94

TeMe "DIIeMEHTEI
acTpodusuku”

C

OBIIEE KOJIMYECTBO YACOB
110 ITPOTPAMME

170

16



https://m.edsoo.ru/2bffb94c
https://m.edsoo.ru/2bffb94c
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/96a7a2dd




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUISA YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






