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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE CpeIHEro oOlero oo0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHHM W TpeOOBaHMN K pe3yJibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTenbHOil Mporpammsbl, mnpexacrasieHHbix B PI'OC COO, a
Takke ¢ ydétoM (enepaibHON pabodeit mporpamMmbl BocnuTanus u KoHnenmun
npenojiaBanus yueoHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3alUIX
Poccuiickoit ~ ®enepanuu,  peaqu3ylOIIMX  OCHOBHbIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[TporpamMma no (usuke onpeaenser 00s13aTebHOE MPEIMETHOE COJEPKaHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO NOCIE0BATENBHOCTh H3YUYECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH OOydarouIuxcs.
[IporpamMma mo ¢u3uke Aa€T MpeACTaBICHUE O MLENAX, COACpPKAHUM, OOIIeH
cTpareruu OOy4YeHUs, BOCHUTAHHUS M PA3BUTUS OOYYArOMIUXCS CpeICTBaMU
yaebHoro npeamera «Dusnkay Ha yriiyOlIEHHOM YpPOBHE.

N3yuenue kypca ¢usuku yriayOJE€HHOTO YpOBHSI MO3BOJISIET PEaM30BaTh
3a1aun npodeCcCUOHATbHOW OpUEHTAIMH, HAIMIPABJICHO Ha CO3JaHUE YCJIOBHM i
NPOSIBIICHUS] CBOMX HHTEIUICKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxKIbIM
o0OydJamuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJDKEHHs 00pa3oBaHUSA B
opraHm3anusx MNpodhecCHOHAIBHOTO O00pa3oBaHUsS 10 Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEHUATLHOCTSIM.

B nporpamme 1o (¢u3MKe ONpeAeNsioTCs IJIAaHUPYEMble Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKH Ha YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs: JINYHOCTHBIE,
MeTanpeaMeTHbIEe, MpeaMeTHble (Ha  yriayOnéHHom  ypoBHe).  Hayuwo-
METOJI0JIOTHYECKOM OCHOBOM Il pa3pabOTKu TpeOOBaHUM K JIMYHOCTHBIM,
METalpeMETHbIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMuXcs, OCBOMBIIMX
nporpaMMy 1o (u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHHs Ha
yriayO0aEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma no pusmKe BKIIOYAET:

IUIAaHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca GU3MKM Ha yriyOJIEHHOM
YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJITATHI IO F0JIaM 00YUYEHUS;

coJiep;kaHue yueoHoro npeamera « Pu3nka» Mo rogam o0yueHHsl.

[IporpaMMa mo ¢u3uKe HMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
UCITI0JIb30BaHA YUUTEIAMU (DU3UKHU JJIsl COCTABIICHUS CBOUX pabOYMX MPOrpamM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENIECH U
NPENOCTaBIsAET BO3MOXHOCTH [UJIsl peaju3allii  Pa3IMYHBbIX METOJIUYECKHUX
NOJIXOJOB K MpEernoAaBaHUI0 (U3UKH Ha YIUIyOJEHHOM YpPOBHE IMpPH YCJIOBHUU
COXpaHEHHUs 003aTeNbHOM YaCTH COACPKAHUS Kypca.



dusznka Kak Hayka O HamOojiee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYNAas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu# 00 okpykatoiieM mupe. LLkonpHbI Kype HU3HKH — cCTEMOOOpa3yOIIUii
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB U SIBICHUH, M3y4aeMbIX XuUMUEH, Ouoioruei,
dbusnueckoir reorpadueir u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM Ompenenusio xXapakTep U OypHOE pa3BHUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHMS
KOCMOCA, IOJIyYeHHsI HOBBIX MATE€pHAJIOB C 3aJlaHHBIMHM CBOWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromierocs, B (opMHpoBaHHE YMEHUI MPUMEHSATh HayYHBIN
METO/I IO3HAHUSI TP BBIMOJIHEHUN UMHU YUEOHBIX UCCIIEIOBaHUM.

B ocHOBY Kypca (pu3uKku Ha ypOBHE CpeIHEr0 OOIIEro 00pa30BaHus MOJI0KEH
psa uaeH, KOTOpble MOXKHO PacCMAaTPUBATh KaK MIPUHIIMIIBI €70 MIOCTPOECHMUS.

Hoea yenocmnocmu. B COOTBETCTBUM C HEM KypC SBIIETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepual U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJITACCUUECKON, TAK K COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW Marepual Kypca (pU3MKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Beaymmm B Kypce sBisiercs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanusanusi NpennosiaraeT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (PU3MUECKON HAyKH, OCMBICIICHHUE CBSI3M pa3BUTUSA
¢u3ukn ¢ pa3BUTHEM oOOLIECTBAa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJOTHYECKUMH MTPOOIEMaAMHU.

Hoen npuxnaonoi nanpaenennocmu. Kypc ¢usuku yriay0iaEHHOTO ypoBHs
IPEIOoJIaracT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKMX M TEXHOJOTHYECKHX
NPUJIOKEHUH W3YYEHHBIX TEOpuUd M 3akoHOB. llpu sTOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MpPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX JKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH U TEXHOJOIHH, a Takke 00CYyXACHHUSA
po6JieM pallMOHAIBHOTO MPUPOONIOIH30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

OcBoeHnue cofepkanusi MPOTPaMMBbI 1O (GU3HKE JTOHKHO OBITH TOCTPOCHO Ha
IPUHLINIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. s Gusnku peanmusanus 3THUX
IPUHLIKIIOB 0a3UPYyEeTCsl Ha MCIIOIb30BAaHUM CAMOCTOSITEILHOTO DKCIIEPUMEHTA KaK
IIOCTOSIHHO JIeHCTBYMOIIEro ¢akropa ydeOHoro mnpouecca. g yriryOnéHHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITEIBHOIO YYEHHUYECKOTO OSKCIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANbHBIE YYEHHYECKHE OIBITHl NP H3YYEHHH HOBOTO
MaTepuana, 1aboparopHbsie paboThl U paboThl MpakTHKyMa. [Ipr 3TOM BO3MOKHBI
7IBa crocoba peanu3zaudd (PU3NYECKOr0 TpPakTHKyma. B mepBom ciydae
MPaKTUKYM OpoBOoaUTCs au00 B KoHIe 10 u 11 kmaccos, mubo0 mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — »3T0
UHTErpanuss padoT TPaKTUKyMa B CHCTEMY JabOpaTOpPHBIX padoT, KOTOPHIC
IpOBOASATCS B Ipolecce u3ydeHus paszzaena (temsl). [Ipu 3Tom mon paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE MCCIEI0BAHUE, KOTOPOE MPOBOJIUTCSA
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAa 0€3 MOIIaroBoi HHCTPYKIIUH.

B nporpamme mno (@usMke cHUCTeMa YYEHHYECKOrOo HKCIEPUMEHTA,
71a00paTOpHBIX pabOT W MpakTUKyMa MpeJCTaBiIeHa €IWHBIM mepeyHeM. Bridop
TEMATUKU U1 3TUX BUAOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISETCS
Y4YaCTHHKaMHU 00pa30BaTEIBHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEHN MOYypPOYHOIO
IJJAaHUPOBAaHMUSI U OCHalleHus kabuHera ¢usuku. [Ipu »TomM oOecrneunBaeTcs
OBJIaJiIcHUEe OOYyYaIOUIUMHUCS YMEHUSAMU TMPOBOJUTH TNPSIMbIE U KOCBEHHBIC
U3MEPEHHs], UCCIIEeIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIUYUH U TMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE YAENAETCS PEUICHUI0 PACUETHBIX U KayeCTBEHHBIX
3anad. Ilpu sToM JuIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33Jlayd C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3NUYECKON MOJEIbIO, MO3BOJSIONINE TPUMEHATD
U3YyUYCHHbIC 3aKOHbl U 3aKOHOMEPHOCTH KakK W3 OJHOrO pasiena Kypca, Tak U
UMHTErpUpys NPUMEHEHHE 3HAaHUN U3 pa3HbIX pa3zAenoB. JJis KaueCTBEHHbIX 3a7a4
IPUOPUTETOM SBIISIIOTCS 3aJaHUsl Ha OObBSICHEHUE/TIPEACKA3aHUE MPOTEKAHUS
bu3nYeCKUX SBJICHUM U MPOIECCOB B OKPYIKAIOIIEH KU3HU, TpeOyrolirue BbIOOpa
buznyecKoil MoAeNnu A CUTYalluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIICUCHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YTriayOJEHHOTO
YPOBHSI HA YPOBHE CPEJIHEr0 OOLIEro 00pa30BaHUs JOJKEH U3y4aThbCs B YCIOBHSIX
npeaMeTHoro kabuHeTa. B kabuHere (GU3MKM JOHKHO OBITh HEOOXOJUMOE
nabopatopHoe 00OpYyIOBaHUE Jisi BBIMNOJIHEHHs YKa3aHHBIX B Iporpamme IO
¢u3MKe YYEHHYECKHX OMNBITOB, Ja0OpaTOPHBIX pabOT U paboT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHOe o0OopyaoBaHue (GopMupyercss B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B NporpaMme Mo (PU3MKE KIIOYEBBIX JEMOHCTpAaIMil s
UCCJIEIOBAHMUSI  M3YYa€MbIX  SIBIIGHUA UM  MPOIECCOB, OMIIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 000pynOBaHHME JJISI YYEHMUYECKHX MPAKTUYECKUX padoT
dopMupyercss B BHJAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAEeTCsl B pacuére



OJIHOTO KOMILJICKTa Ha JABYX OOydYarommxcs. TeMaTHYeCKHe KOMILJICKTBI
71a060paTOPHOTO O0OPYAOBAHHS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUICKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOpHi.

OCHOBHBIMU TIETISIMU U3Y4YCHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHupOBaHUEe WHTEpPECa € CTPEMJICHUS OOydYaromuxcsi K Hay4dHOMY
U3YYCHHUIO TIPUPOJBI, PA3BHUTHEC WX HWHTEIUICKTyabHBIX H  TBOPYECKHX
CIOCOOHOCTEM;

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJie TO3HaHWS W (popMmHupoBaHHE
MCCJIEIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOIINM SIBJICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3yuYeHUsS OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3HKHU;

dbopMupoBaHre YMEHUI OOBSCHATH SBICHUS C UCIIOJIB30BAaHUEM (PU3NIECKUX
3HAHWUU U HAYYHBIX IOKA3aTEIbCTB;

(dbopMUpOBaHHWE TPEICTABICHUNA O POAM (DHU3UKKA IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  TIPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymaymen
po(heCCHOHANTFHON  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
JanbHeleMy 00y4eHHIO B 3TOM HaIlpaBJICHUH.

JlocTimkeHne dTUX TeNield 00eCTIeUMBACTCSl PEIICHUEM CIEAYIOINX 3a/1a4d B
mpoliecce u3yueHus Kypca GU3NKA Ha YPOBHE CPETHETO O0Iero oOpa3oBaHuUs:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHAX,  BKJIIOYAas  MEXaHUKy,  MOJEKYJSIpHYI  (u3uKy,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PH3UKY U SJIEMEHTHI aCTPOPHU3UKH;

(dopMUpOBaHWE YMEHUH MPUMEHATh TEOPETUICCKUE 3HAHUS IS OOBSICHECHUS
(GU3HYECKUX SIBJICHUHA B TPUPOAC W JUIS TPUHATHS MPAKTHYCCKUX PEIICHUN B
IMOBCEIHCBHOM JKU3HU;

OCBOGHHE CIIOCOOOB pEIICHHUS PA3NIUYHBIX 3aJad C SBHO 3aJaHHOMU
bu3nYecKol MOJEINBI0, 3a/lad, MOJAPa3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3/aHUe
bu3MYecKo MOJeNH, aJeKBATHOW YCIOBHUSM 3ajJadyd, B TOM 4HCIE 3aaad
WHKEHEPHOTO XapaKTepa,

NOHMMaHHWEe (U3NYECKUX OCHOB W TIPUHIIUIIOB JIEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTHYECKHUX MPOIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSTCIILHOTO IUTAHUPOBAHHUS W IPOBEIACHHUS
(GuU3MYECKUX  SKCICPUMEHTOB, aHajdW3a W HWHTEpIpeTanud WHGOpPMAINH,
oTpezeNieHus JOCTOBEPHOCTH MOJyYEHHOTO Pe3yIbTara;

CO3/IaHME YCIIOBHMA IS PAa3BUTUS YMEHUH MPOEKTHO-UCCIICIOBATEIHCKOM,
TBOPUYECKOH JIeATETHHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHOU A TEIIBHOCTH, CBI3aHHON
¢ pU3UKOM.

B cootrBerctBun ¢ tpeboBanusimu PI'OC COO yriayOn€HHBIN ypOBEHb
u3yuyeHus: ydeOHoro mnpeamera «®Duszuka» Ha ypOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOy4YaloIUMHUCS, [UIAHUPYIOUIMMHU POJOJLKEHUE
00pa30BaHMs MO0 CHEIHATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOdUIIs.

Ha uzyuenue pusuku (yrmyOnéHHBINH YpOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 4yacoB B HENEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJICIIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
IPAKTUUECKUX paboT SBISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb J€JaeT BbIOOp
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAWBHYaJIbHBIX
0COOEHHOCTEH 00yYarOIIUXCS.



COJEPKAHUE OBYUYEHUA
10 KJTACC

Paznen 1. Hayunbiii MeTO NO3HAHUSA PUPOBI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslil MeTo1 mo3HaHus U
METO/Ibl UCCIIEI0BAHUS (PUBNUYECKUX SIBJICHUU.

DKCHEepUMEHT M TeOopusl B Mpollecce Mo3HaHus npuponabl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

CriocoObl  u3MepeHus: (U3MUECKHX BEIMYMH (AaHAJIOTOBblE M LHU(POBBIC
U3MEpUTEINbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHoct  u3Mepenuit  ¢usmyeckux BenuuuH  (abcodtoTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (pU3MUECKUX SBICHUN M MPOLECCOB (MaTepHalibHas TOYKa,
abCOMIOTHO TBEPIOE TENO, HUACANbHAS KUAKOCTh, WACAIBHBIA Ta3, TOYCHHBIN
3apsn). ['unoresa. dusnyueckuii 3aKOH, TPAHUIIBI €TI0 MPUMEHUMOCTH. Pu3ndecKast
TEOPUS.

Ponb u mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN 1E€ATEIHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuKym.

M3mepeHne cuiibl TOKa W HANPSKEHUS B LEMU TMOCTOSHHOTO TOKAa MpPH
MOMOIIIM aHAJIOTOBBIX U U(POBBIX U3MEPUTETBHBIX IPUOOPOB.

3HakoMcTBO ¢ nudpoBoii taboparopueit no ¢usuke. [Ipumepsl u3mepeHus
(U3UYECKUX BEIMYWH TIPH MIOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKHU.

Pannyc-BekTop MarTepuasbHOM TOYKH, €ro MPOEKIMH HAa OCU CHCTEMBI
koopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHHE MaTe€pUAJIbHOW TOYKH, MX MPOEKIHH HAa OCU CHCTEMbl KOOPAMHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MAaTEPUAIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOomHoe manmeHue. YcKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOTO0 TMOJ YIioM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MaTEpUAIbHON TOUKH OT BPEMEHU U UX IpaQUKU.



KpuBonnHeitHoe  nBukeHue. JIBUKEHHE  MaTepUaIbHOW TOYKHA IO
OKPY>KHOCTH. YTJOBas W JIMHEWHass CKopocTh. [lepuon m yacTtoTa oOpaiieHus.
[lenTpocTpeMuTeibHOE (HOPMAJIBHOE), KAacaTelIbHOE (TaHT€HIMAIbLHOE) U TOJIHOE
YCKOpPEHHE MaTEPUAIbHON TOUKH.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCHI: CIUIOMETP,
JIBH)KCHUE CHApsANIOB, LIEMHbIE, MIECTEpEHYAThIE U PEMEHHBIE TEpeaayd,
CKOPOCTHBIE JTHU(THI.

Jemoncmpayuu.

Mopens cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBHKCHUS.

CriocoObI UcCeT0BaHUS IBUKECHUM.

Nnntoctpanus npenesbHOro Nepexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUMN C UCTIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOrO MOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu Mpu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yIiI0BO CKOPOCTH B PEIYKTOPE.

CpaBHEeHUE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OJHOTO U TOTO XKE
TeJIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

N3ydeHne HEpaBHOMEPHOTO ABUIKEHHUS C LENbIO ONPEEICHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBH>)KCHUU.

N3mepeHne  yCKOpEHHs CBOOOTHOTO NaJCHUs (PEKOMEHI0BaHO
UCIIOJIb30BaHue TU(PPOBOI TabopaTopun).

W3yuenne nABWKEHHWS Tena, OpOIIEHHOTO TOpu3oHTaibHO. [IpoBepka
TUIIOTE3bl O MPSAMOW MPOMOPLHOHAIBHOM 3aBUCHUMOCTH MEXAY JalbHOCTBIO
I10JIETa U HAYaJIbHOU CKOPOCTBIO TEJa.

N3ydeHne IBHKEHHUS Tella MO OKPYKHOCTH C IOCTOSSHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoaa OOpamieHus KOHMYECKOT0 MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

ITepBbiii 3ak0H Hprorona. HMHepumanbHbie cucTeMbl OTcYé€Ta. lIprHUMAN
oTHOcuTeNbHOCTU ['anmunes. HemHepuuanbHble cUCTEMBbl OTCU€Ta (OMpenesieHue,
IPUMEDBI).



Macca tena. Cuna. [IpyHuun cynepno3unuu cui.

Bropoii 3akoH HproTOHA 17151 MaTepraIbHON TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUs. OKBHBAJEHTHOCTh TPAaBUTALMOHHOW H
MHEPTHOU MACCHI.

Cuna 1spKkecTd. 3aBUCHMOCTH YCKOPEHHsI CBOOOJHOTO MaJEHUSA OT BBICOTHI
HAaJl TOBEPXHOCTHIO TUIAHETHI M OT Treorpaduueckoil mUpoThl. J[BmkeHue
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBuxymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpEeHHS! CKOJIBKEHHS W CUJIa TPEHUS
nokosi. Koaddumment tpenus. Cwina CONpOTHUBIICHUS TPU JBWKEHUU Tela B
KUJKOCTH WM rase, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBHOTO JIBHKCHUSI.

Hasnenue. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHME MPOLIECCHI: MOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBU>KEHUs Tell B MHEPUUAIbHBIX U HEMHEPIHMAIBHBIX CUCTEMAaX
OTCYETA.

[IpuHIMIT OTHOCUTEIBHOCTH.

Kauenne aByx UWIMHAPOB WM MIAPOB PA3HOM MACChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIbHON CUCTEMBI OTCYETA.

CpaBHEeHHE  PaBHOACHCTBYIOUIEH  NPWIOKEHHBIX K TEIy CHI  C
MIPOU3BEAECHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B NHEPLIMAIIBHOM CHCTEME OTCUETA.

PaBeHCTBO cuil, BO3HMKAIOIINX B PE3YJIbTATE B3aUMOJIEUCTBHUS TEIL.

N3mepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U NAJCHUU.

[{eHTpoOexKHbIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepenre paBHOACHCTBYIONMICH CUJI TIPH JABMXKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCUMOCTH BpPEMEHHU JBIKEHHS Opycka IO
HAKJIOHHOU IUIOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €ro MAcCHl.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE H
PE3UHOBOM 00pa3siie, OT uX AedopMaruu.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.



N3mepenue koddduiiieHTa TpeHus Mo BEJIMYUHE YTJIOBOTO Kod(duireHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBHKEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
KO3 ULIMEHTOM TpEHHUSI.

N3ydenne nBUKEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

Ab6comotHo TBEpmoe Teno. IloctynmatensHoe M BpaliaTteabHOE JBUKEHUE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamieHus. Ilimedo cuibl.
CnoxeHune Cil, TPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TNIHOE PAaBHOBECHE.

TexHuyeckue yCTPOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KPaH, PEIETYATHIE KOHCTPYKIHUU.

Hemoncmpauyuu.

VYcnoBust paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre yCIOBHMI paBHOBECHS TBEPIAOTO TeNd, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHne KpOHIITEMHOB U PACYET CUII YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOMAb ONIOPBI.

Tema 4. 3axonwl coxpanenus ¢ mexanuke.

NmMnynibc MaTepuanbHOM TOUYKH, CHCTEMBI MaTEpUaAIbHbBIX TOUeK. LeHTp Macc
CHUCTEMBbI MAaTEPUAIBHBIX TOYEK. TeopemMa 0 IBUKEHNUHU LIEHTPA Macc.

WMty 1bC CHIIBI 1 ©3MEHEHNE UMITYJIbCa TENa.

3aKOH COXPAHEHUs UMITYJIbCA.

PeakTrBHOE IBMXKEHUE.

MoMeHT umnynbca MaTepUalbHOW TOUYKH. [IpencraBiieHHe O COXpaHEHHH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cumel Ha MasioM W Ha KOHEYHOM TmiepemernieHun. [ paduuaeckoe
npeacTaBieHue paboThl CHIIBI.

MoOITHOCTb CHUIIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIBHOU TOYKH.

[ToTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAs 3HEprus.
[ToreHuuanbpHast SHEPrust yrnpyro AeQpopMUPOBaHHOUW MpyxuHbl. [loTeHmanbHas
DHEPrusl Tejla B OJHOPOJHOM IpaBUTAUMOHHOM moje. [loreHnumaneHas sHeprus
TeJa B TPABUTALIMOHHOM I10JIe OJHOPOJHOTO Iapa (BHYTpHU M BHE Iapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.



Cs3b pabOThl HEMOTEHUHUAIBHBIX CHJI C M3MEHEHHEM MEXaHUYEeCKOM
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHenue bepHymuM s uACadbHOM KUAKOCTU KAaK CIEICTBUE 3aKOHA
COXpAaHEHUSI MEXaHUUYECKON IHEPTUH.

TexHHUYeCcKue yCTPONUCTBA MU TEXHOJIOTMYECKUE MPOLECCHL: JIBUKEHUE PAKET,
BOJOMET, KOMNEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOIN, (PUIypHOE KaTaHWE Ha
KOHBKaXx.

Hemoncmpauyuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPILIEHUN PabOTHI.

B3auMHble TNpeBpalllcHUs KUHETUYECKOW M MOTCHIUAIBHOW SHEPrUd MpPHU
JNEWCTBUM HA TEJIO CUJIBI TSYKECTH U CHIIBI yIIPYTOCTH.

CoxpaHeHHEe SHEPTHH MPU CBOOOTHOM TaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepeHne nMmimyJibca Telia o TOpMO3HOMY Iy TH.

W3mepenne cuibl TATH, CKOPOCTH MOJENU AJIEKTPOMOOWIISI M MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHs] HMITYJIbCA ITPU YIIPYTOM B3aHMMOJIEHCTBHH.

M3mepeHre KHHETUYECKON SHEPTUU TeJIa [0 TOPMO3HOMY MYTH.

CpaBHeHUE W3MEHEHUS! TOTEHIIMAIbHON HEPTrUu NPy UHBI ¢ PaOOTON CUJITBI
TPEHUSL.

Omnpenenenue padOThl CHIIBI TPEHHUS NMPHU JABWKEHUHM Tella 10 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3nka 1 TepMOJIMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopul.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIApHO-KuHeTnyeckon Tteopun (MKT), wmx
ombiTHOE oOocHOBanue. Jluddys3ms. bpoyHoBckoe paBmxkeHue. XapakTep
JBW)KCHUSI M B3aMMOJICHCTBUS YACTHUI] BellecTBa. Mozeinn CTpOEHHs Tra3oB,
KUIAKOCTEH M TBEPABIX TEN U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX
mozaeneid. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctrostnHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObsl e€ u3mepenus. lllkama
temrepatryp Llenscusi.

Mopens uieanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU: YaCTHULbI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.



['azoBble 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOGcomtoTHAs
Temneparypa (mkana temnepatyp KenbBuna). 3akon [lanpToHa. M30mporiecchl B
UJCATPHOM Ta3e C IIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
MPE/ICTaBICHUE U30MPOIECCOB: U30TEPMA, U30X0pa, U300apa.

CBsA3pb  MEXIy [JIaBJIE€HUEM H  CpPEIHEM  KUHETHUYECKOM  HHeprueu
MOCTYNATEILHOTO TEIJIOBOTO JBUKEHHUS MOJIEKYJ HJICAIbHOrO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUH UJICAITBHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEPATYPhI TEPMOJIUHAMUYECKOU CUCTEMBI CO CPEIHEH
KMHETUYECKOU SHEPTUEN MOCTYATEIbHOIO TETVIOBOTO IBUKEHHUS €€ YaCTHLI.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHl: TEPMOMETP,
OapomeTp, MoTyYeHne HaHOMATEPUAJIOB.

Jlemoncmpayuu.

Mopenu IBUXKEHUs YaCTHL] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUKEHUS.

Huddys3ust KUIKOCTEH.

Mogens onbita IllTepHa.

[IpuTsrKeHNE MOJIEKY L.

Monenu KpucTauinyeCKuX pemeEToK.

Habmronenue u uccneoBaHue U30MpoIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HUccnepoBanne mpolecca YCTaHOBJIEHUS TEIUIOBOTO PAaBHOBECHUS IPH
TeII000MeHEe MEXKTy TOpsiuei U XOJIOAHOM BOJOM.

N3yuenue H30TEpMUUYECKOrOo Tpolecca (PEKOMEHOBAHO UCIOJIb30BAHUE
1 poBoit TabopaTtopun).

N3ydyeHne n30X0pHOTO MpoLecca.

N3yuenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSL COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEIIHUX YCIOBUM IS
TEPMOJAMHAMUYECKON CUCTEMBI. BHENIHNE 1 BHYTpeHHHE napaMeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEIHUE 3HAYEHUsI BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano TepMoauHamuikud. (CaMOINpPOM3BOJIbHAS — pelakcaius
TEPMOJINHAMUYECKON CUCTEMBI K TEIJIIOBOMY PAaBHOBECHIO.

Mogens wuaeanbHOro ra3a B TEPMOJMHAMHKE — CHUCTEMAa YPAaBHEHUM:
ypaBHeHUEe MeHeneeBa—KnanelipoHa U BbIpaXEHUE 711 BHYTPEHHEW >HEPTUMU.
VYcnoBusi NPpUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHUEHTPALHs YaCTHUILl, BEICOKHE
TeMIeparypol. BolpaxkeHue i1 BHyTPEHHEN SHEPTUH OJJHOATOMHOI'O UAEAJIBLHOTO
rasa.



KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

OnemeHnrtapHas paboTa B TepMOAUHAMUKe. Brruncienne paboTel 1o rpaduky
npouecca Ha pV-auarpaMmme.

Tennonepegaya  kak  crnoco0  M3MEHEHUS  BHYTPEHHEW  DHEpruu
TEPMOJMHAMUYECKOW  cucTeMbl 0e3  coBepiueHus paborel.  KonBekuus,
TEILIONIPOBOAHOCTD, U3Iy4YECHHUE.

KomnuectBo Ttemnorel. Temno€éMKOCTh Tenma. YaenbHas W MOJIIPHAs
TEINIOEMKOCTH BeLIeCTBA. YpaBHeHue Manepa. YaenbHas TEIIOTa CrOpaHus
toriuBa. Pacuér koimuecTBa TEIUIOTHI TpW  Teruionepenaye. llonstue 006
annabaTHOM Tpolecce.

IlepBblli 3aKOH TepMOAMHAMHMKU. BHyTpeHHsAss osHeprusa. KosmuecTtso
TEIUIOTBI W paboTa  Kak Mepbl  M3MEHEHUsT  BHYTPEHHEH  JHepruu
TEPMOJMHAMHYECKON CUCTEMBI.

BTopoii 3ak0OH TEpPMOJMHAMUKHM I PABHOBECHBIX IPOLECCOB: Yepe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIHUT
eIMHCTBEHHAs aauadara. AOCONIOTHAS TeMIepaTypa.

Bropoii 3akoH TEpMOAMHAMHUKM JUII  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOYKHO NIE€peIaTh TEIIOTY OT Oojee XOJO0IHOTO Tela K 0ojee HarpeToMy 0e3
komriencanmu (Knaysuyc). HeoOpaTumMocTh NpUPOIHBIX MTPOLIECCOB.

[Tpunnumns! gevicters TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHMs TEIUIOBBIX ABUrarenei. TemmoBoe
3arpsi3HEHHUE OKPYKAIOIIEN CPEMBI.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: XOJIOIUJIbHUK,
KOHJMIIMOHED, IW3ENbHBIM M KapOIOpaTOpHBIN JBUTATENd, MapoBas TypOHHA,
IIOJIy4YCHHE CBEPXHU3KUX TEMIIEPATyp, YTHIM3AUUs «TEILIOBBIX» OTXOIOB C
UCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIM3alUsl OMOOPTaHUYECKOTO TOTUIMBA JJIs
BBIPAOOTKU «TEIIOBOM» U AJIEKTPOIHEPTUHU.

Jemoncmpauyuu.

W3meHeHune TemnepaTypsl IpH a1uadaTHYECKOM PaCIIMPEHUH.

Bo3nymnoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHMSI BHYTPEHHEW SHEPTHUU.

HccnenoBanue aguabaTHOro mpoiiecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

HN3mepeHnne yaenbHON TEMII0EMKOCTH.

HccnenoBanne npolecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.



N3ydeHne B3aMMOCBA3UM DHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATyPbl KUTICHUS KUJKOCTEH.

Tema 3. Acpecamnvie cocmoanus eeuwecmea. @azoevie nepexoowl.

[TapooOpazoBanue u koHaeHcauus. VcmapeHue W KureHue. Y JenbHas
TEIJI0Ta MapooOpa3oBaHUsL.

Haceimennsle w  HeHachlleHHbIE mapbl. KadecTBeHHas 3aBUCUMOCTH
IJIOTHOCTHU M JABJIEHUs HACBIIIEHHOTO I1apa OT TEMIIEPATYpPhl, NX HE3aBUCUMOCTH
0T 00bE€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPaTyphl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEINbHAS BIIAXKHOCTD.

Teépnoe teno. Kpucramiueckue u amopubie Tena. AHU30TPOIUS CBOWCTB
KpuctajuioB. IlmaBienne u Kpuctaumsauusa. Y eJIbHAs TEIIoTa IUIaBJIEHUSA.
CyOaumariusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux negopmarui.

TennoBoe pacumupeHre KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
paciperne. AHTapMOHHU3M TEIUIOBBIX KOJIEOaHHI YaCTHI] BEIIeCTBA KaK MPUYHHA
TEIJIOBOTO pacCHIUpEeHHUs Tell (Ha KaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEpTUU B (PAa30BbIX MEPEX0aX.

YpaBHeHue TerioBoro OanaHca.

[ToBepxHocTHOE HaTskeHHe. Koah(UIMEHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanumisipasie sBienus. /[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUAKOCTH.
®opmyiia Jlaruiaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jlemoncmpayuu.

TemnnoBoe pacmpeHue.

CBoIICTBa HACBHILLICHHBIX TAPOB.

Kunenwne. Kunenue npyu noHM>KEHHOM JIABJICHUMU.

W3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUTbHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipasie aBiIeHUs.

Moenu HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHns BIAKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUSA KPUCTANIMYECKOTO BEIIECTBA.

Buasr nepopmariuii.

HaGmronenne manbix aedopMariuii.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.



N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIbJA.

M3ydeHne CBOMCTB HACBIILIEHHBIX IIAPOB.

N3mepenne abCOMIOTHOW BIIaXHOCTH BO3JyXa M OILIEHKa MacChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3P puiimeHTa noBEpXHOCTHOTO HATSHKEHUS.

N3mepenne moayisa FOnra.

HccnenoBanne 3aBUCUMOCTH  neopmaruu  pe3smHOBOro  oOpasma  oT
IPUWIOKEHHON K HEMY CHJIBI.

Paznen 4. JiekTpoauHaMuKA.

Tema 1. Inekmpuueckoe noJe.

OnexTpuzaums Tel U €€ MpOsIBICHUS. OJEKTpuueckuil 3apsa. /IBa Buaa
IIEKTPUYECKUX 3apAnoB. IIpOBOOHMKH, JUANEKTPUKA U  MOJYyHPOBOIHUKH.
DJIEMEHTApHBIM  JJIEKTPUYECKUNA 3apsii. 3aKOH COXPAHEHHUs DJIEKTPHUYECKOTO
3apsza.

B3anmoneiictBue 3apsaoB. Toueunsie 3apsanabl. 3akoH KynoHa.

Onektpudeckoe nose. Ero neiictBue Ha 3JIEKTPUUYECKUE 3aPsiIbl.

Hanpspk€anocts  anektpuueckoro  mons.  [IpoOueiit  3apsia.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUIECKOTO MoJs1. OJHOPOIHOE AIEKTPUUYECKOE MOJIE.

[JoTeHUHAIBHOCTDh 3JIEKTPOCTATHYECKOTO IMOJds. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. [loTeHunaneHas sHEprus 3apsjna B AJIEKTPOCTaTUYECKOM IIOJIE.
[ToTeHnman snexkTpocraruyeckoro nosist. CsA3b HANPSYKEHHOCTHU MOJIS U Pa3HOCTH
NOTEHIMAIOB JUISl  AJIEKTPOCTAaTUYECKOro TMojs (Kak OJHOPOJHOIO, TaK H
HEOTHOPOJTHOTO).

[IpyHLIMT Cynepno3uLUN SJIEKTPUUECKUX TOJIEH.

[Tone toueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHON cdeprl. [lome
PaBHOMEPHO 3apsKEHHOro mo 00béMy Iapa. Ilose paBHOMEpPHO 3apsKEHHOU
OeckoHEeUHOM TIOCKOCTU. KapTwHbl JUHUM HaAOpsHKEHHOCTH JTUX TMOJeH U
HKBUITOTEHIIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B IEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsI0B.

JvanexTpuku B 3JIEKTPOCTATUYECKOM oJe. Jwsnexrpruueckas
IIPOHUIIAEMOCTh BELIECTBA.

KonnencaTop. DIeKTpOEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTh IHIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE coenrHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe cOeqMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

JIBr>KeHME 3apsyKEHHOM YaCTUIBI B OJTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: SIJIEKTPOCKOII,
AIIEKTPOMETp, DdJIEKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE DJIEKTPOIPUOOPOB,
KOHJIeHCATOpHhI, renepaTop Ban ne ['paada.



Hemoncmpauyuu.

Y CTpONCTBO U MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE€ ABYX 3aPSKEHHBIX MIACTUH.

Mogpens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKH B JIEKTPUUYECKOM MOJIE.

DnekTpocTaTHyecKas 3aluTa.

Y CTpOUCTBO U IEUCTBUE KOHIECHCATOPA MMOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHULIAEMOCTH.

OHeprus 3JIEKTPUYECKOTO OIS 3apsHKEHHOTO0 KOHJIEHCATopa.

3apska 1 paspsjika KOHIEHcaTopa Yepe3 pe3ucTop.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKMUKyM.

OueHka cuj B3auMOAEHCTBUS 3apSKEHHBIX TEI.

HabGmronenue npeBpallieHus SHEPTUH 3apsKEHHOTO KOHAEHCATOpa B SHEPTHIO
U3ITy4YEeHHs CBETOINOAA.

W3yuyeHue npoTeKaHus TOKa B LENH, COAEPKALLENH KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HanpspKEeHUs ) pu
MOCJIEA0BATEIBLHOM COEAUHEHUH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwiii 21eKmpuydeckuil mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBust cymecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma 11 ydacTKa Lenu.

DneKTpudyecKoe CONPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJIEHUS
OJHOPOJHOTO MPOBOJHHUKA OT €ro JJIMHBI W IUIOIAAU TOIEPEYHOIO0 CEYEHUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapajuIe]bHOE, CMEIIAHHOE COEOUHEHHE NMPOBOJHUKOB.
Pacuér pa3BeTBnéHHbBIX dnekTpudeckux 1eneil. [Ipasmma Kupxroda.

Pa6ora snexkrpuyeckoro Toka. 3akoH J[xxoyns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBass MOIIHOCTb, BbIAEISEMAas Ha
pe3ucrope.

OJIC u BHyYTpEeHHEE CONMPOTUBIECHHWE HCTOYHMKA TOKa. 3akoH Oma mis
MOJHOW (3aMKHYTOW) OJJIEKTPUYECKOW 1enu. MOUIHOCTh MCTOYHMKA TOKA.
KopoTtkoe 3ambikanue.

KonzeHncaTop B ienu NOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK JIEKTPUUECKON IHEPTUU.

Jlemoncmpayuu.



M3mepenne CUilbl TOKA U HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPsDKEHUs I PE3UCTOpa,
JaMIIbl HAKAJIUBAHUSA U CBETOANO/IA.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHIIBI TOKA OT CONPOTHUBIIEHUS TPU TOCTOSSHHOM
HaIPsHKEHUU.

[Tpsimoe n3mepenne JJIC. KopoTkoe 3amMbIKaHUE TralbBaHUYECKOTO SJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

Cnioco0Obl coenMHEeHUs1 UCTOYHUKOB Toka, DJ]C OaTtapeil.

HccnenoBanue pa3sHOCTH MOTEHLUMAIOB MEXKAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CHJIbI TOKA B LIETIH.

Yuenuueckuit saxkcnepumenm, nabopamopnuie padomeul, nPAKMUKYM.

HccenenoBanye CMEIIAHHOTO COEAUHEHUS PE3UCTOPOB.

M3mepenne yaenbHOoro COnpoOTUBIICHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANpPSOKEHUS U JIAMIIBI
HaKaJIMBaHUS.

VYBenuueHue npeena u3MepeHus amrnepMeTpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHyTPEHHETO COITPOTUBIICHUS UICTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC rajbBaHUYECKOrO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3sHOCTH MOTEHLUMAIOB MEXKAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

HccenenoBanye 3aBUCMMOCTH MTOJIE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paziuunsix cpeoax.

OneKkTpuyeckass IPOBOJUMMOCTb  Pa3iIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
IIPOBOJMMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBIICHUS METAJIOB OT
TeMIiepaTypbl. CBEpXIpOBOAUMOCTb.

OneKTpuYecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[ToynmpOBOHUKH. CobOcTBeHHass W TOpHUMECHas  MPOBOJUMOCTH
NOJynpoBOIHUKOB. CBoMCTBa p—n-nepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

ONEeKTPUYECKUA TOK B JJIEKTPOJUTAX. ODJIEKTPOJMTHYECKAs IUCCOLUALMS.
Onexrtposn3. 3akoHbl Dapanes 1 3IEKTPoIIn3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTENbHBIM
paspsan. Paznuyneie TMIIBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lnasma.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: Ia30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYyNpPOBOJHUKOBBIE NPUOOpHI: AMOJ,
TPaH3UCTOP, (OTOAMOA, CBETOAMOJ, TajdbBaHUKA, padUHUPOBAHUE MEIH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS MUKPOCKOIIUSI.



Hemoncmpauyuu.

3aBUCUMOCTb CONPOTUBJIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHsbl anekTponn3a Papanes.

HckpoBoii pa3psa U IpOBOJAUMOCTb BO3/1yXa.

CpaBHEHHE MPOBOIUMOCTH METAJUIOB U MOJYITPOBOIHUKOB.

OOHOCTOPOHHSISI NPOBOAUMOCTbD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HabGmnronenue snektponnsa.

N3mepeHne 3apsaa OJHOBAIIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpAa  OT
TEMIIepaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DU3NYeCKUN NPAKTUKYM.

CrnocoObl u3MepeHus (pU3NYECKUx BEIUYHMH C UCTOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AGCONIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3UUECKUX BEJINYHH.
O1LieHKa TpaHuIl MOTPEUTHOCTEM.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
¢u3nyecKux BEIMYUH, MPOBEpPKa IMPEAJIOKEHHBIX THMNOTe3 (BHIOOp U3 pabdor,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIEPUMEHT,
71a00paTOpHbIE pabOTHI, IPAKTUKYM» ).

Me:xnpeaMeTHbIE CBSA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHa B 10 kiacce
OCYILECTBIISIETCSA ¢ YUETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole noHAmMuUA, C6A3AHHbBIE C UZYUEHUEM MEMO0008 HAYUYHO20
no3nanuA: SIBICHUE, HAY4YHBIM (akT, rumnore3a, (U3MyYecKas BEJIMYMHA, 3aKOH,
Teopusi, HAOJIOJEHUE, DKCIEPUMEHT, MOJICIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTH U3MEPEHU, U3MEPUTENbHbIE TPUOOPHI, HUPPOBast 1adopaTOpusI.

Mamemamuxka: peuieHue CUCTeMbl ypaBHeHMH. JluHeiHas ¢QyHKUuS,
napaboJia, runepOosa, ux rpadukd U cBoicTBa. TpuroHomerpudeckue GyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKLMN HA OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

Buonozusa: mexanuveckoe ABWKCHHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOLIEH Cpelbl,
yTWiIM3anus OWOOPraHMYECKOro TOIUIMBA JJiIsi  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSKEHUE U KAIMJUISIPHBIE SIBJICHUS B IPUPOJIE,
IIEKTPUYECKHUE SIBJICHUS B dKUBOU NIPHUPOJIE.



Xumuna: NUCKPETHOE CTPOCHUE BEIECTBA, CTPOEHHUE aTOMOB U MOJIEKYI,
MOJb BEIIECTBA, MOJSIpHAs Macca, IOJYyYeHUE HaHOMATepHUAJIOB, TEIIOBBIC
CBOMCTBA TBEPIBIX TN, KUJKOCTEH U Ta30B, KUJKUE KPUCTAIUIIbI, IEKTPUUECKUE
CBOMCTBA METAJIJIOB, DJIEKTPOIUTHYECKAS TUCCOIMAIMS, TalbBaHUKA, SJIEKTPOHHAS
MUKPOCKOITHS.

TI'eozpaghus: BnaxHOCTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozun: nipeoOpa3oBaHKe JBIKCHUN C WCIIOJH30BAHUEM MEXaHU3MOB,
YYET CYXOro U IKUJIKOTO TPEHUSI B TEXHUKE, CTATUYECKHE KOHCTPYKIHUH
(KpOHIUTENH, peméTyarble KOHCTPYKIMHU), HUCIOIb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET M JIpyrue), JBUraTeldb BHYTPEHHETO
cropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOAMJIBHHUK, KOHAUITMOHED, TEXHOJIOTHUN
MOJYUYEHHUS] COBPEMEHHBIX MATEpHAJOB, B TOM YHCJI€ HaHOMAaTEpHaloOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE D3JIEKTPONpHUOOpPOB,
razopazpsaHble JaMIIbl, IOTYIPOBOIHUKOBBIE IPUOOPHI, ralbBaHUKA.

11 KJIACC

Pa3znen 4. JnekrpoanHamMuka.

Tema 4. Maznummnoe noae.

B3anmopneiicTBUe TNOCTOSIHHBIX MarHUTOB M MPOBOJHHMKOB C TOKOM.
MarnutHoe mnosie. BexkTtop MarHMTHOM wuWHAYKUMU. [IpuHoun cyneprno3uiuu
MAarHUTHBIX NIOJIeH. JIMHUY MarHUTHOM MHIYKLMH.

MaruutHoe 1oJjie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKUA U
KpyTroBOro BuTKa). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanmpaBiaE€HUE U MOYJIb. [[BUKEHUE 3apsSKEHHON YaACTULIBI
B OJIHOPOJIHOM MarHuTHOM moJje. Pabota cuibl Jlopenna.

MarnutHoe noJie B Bemectse. DeppoMarHeTuky, napa- i IMaMarHeTUKH.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHl: NPUMEHEHHE

MTOCTOSTHHBIX MarHuTOB, AJIIEKTPOMAarHuTOB, TEeCTeP-MYJIbTUMETD,
ANIEKTPOABUTATENH SIKOOHM, YCKOPUTENH 3JIEMEHTaAPHBIX YaCTHII.
Jlemoncmpayuu.

Kaptuna  nuHMA  MHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO M
MOJIKOBOOOPA3HOTO MOCTOSSHHBIX MarHUTOB.

KapTtriHa nMHUI MarHMTHOW MHIYKIIMYU NOJISI JNIMHHOTO IPSIMOTO MPOBOJHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmonencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

Jenctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

HabGntogenue nBM>XeHHs My4yKa 3JEKTPOHOB B MAarHUTHOM TIOJIE.



[TpuHIMT JNEHUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHeTUKOB.

HccnenoBanue NeWCTBUS MOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.

N3mepenue cuibl Ammepa.

W3yueHue 3aBUCUMOCTH CHJIbI AMIIEpA OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE MU3MEPEHHUs CUIIbI AMIepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHne anexkTpoMarHMTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
uHaykuuy. OJIC uHaykuuu. 3aKOH 3JIEKTPOMArHUTHOM HHAYKIMU Papanes.
Buxpeoe anekrpudeckoe noiie. Toku Oyko.

OJIC wHAyKUMM B NPOBOJHUKE, ABMKYUIEMCS B OJHOPOJHOM MArHUTHOM
noJie.

[IpaBuiio Jlenna.

NunykTtuBHOCTh. Karymika HMHIYKTHBHOCTH B LIENM IOCTOSHHOTIO TOKA.
SBnenue camonnaykuu. I1C caMOUHAYKIIHH.

DHEPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHru4ecKue yCTpOWCTBA M TEXHOJOIMYECKHE MPOLECCHl: MHAYKIMOHHAsS
1eyb, COJICHOU], 3aIUTa OT JEKTPU3ALMH TEJ IPHU ABUKEHUU B MATHUTHOM IOJIE
3emuu.

Jemoncmpauyuu.

Habnronenue siBneHust 3IeKTpPOMarHuTHOM MHTYKLIMH.

HccnenoBanne 3aBucuMoctd IDJIC MHAYKIMHM OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKA.

ITpasuno Jlenua.

[Tamenre MmarauTa B aJlOMUHUEBOM (MeIHON) TpyOe.

SIBneHue caMOMHIYKIIHH.

Hccnenosanne 3aBucuMoctd DJ{C CaMOMHIYKIHH OT CKOPOCTH M3MEHEHMS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuKym.

HccnenoBanue sIBICHHS 3JIEKTPOMAarHUTHOW WHYKIWU.

Onpenenenre MHAYKIUMU BUXPEBOrO MarHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS] CAMOMHTYKLIHH.

COopka MoJ1enH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3nea 5. KoJsie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanusi.

KonebatenbHas cuctema. CBOOOAHBIE KOJIEOAHUS.



["apMonunyeckue konebanusi. Kunematuueckoe ¥ JTMHAMHYECKOE OIMHUCAHUE.
DOHepreTuueckoe ONmucaHue (3aKOH COXPaHEHUs MEXaHUYeCKOW sHepruu). BeiBos
JUHAMHYECKOTO ONMHMCAaHUS FapMOHUYECKHX KOJIeOaHUN U3 UX SHEPreTUUYECKOro U
KMHEMaTHU4eCKOTO OMKCaHUS.

Amvmntyaa u ¢asza kosebanui. CBsI3b aMIUIMTYIbl KOJE€OAHUN HCXOAHOU
BEJIMUMHBI C aMIUTUTYAaMH KOJieOaHU €€ CKOPOCTU U YCKOPEHHUSL.

[lepwon m uacrora koneOanumii. [lepmonm Manbix CBOOOIHBIX KoJieOaHUM
MaTeMaTH4ecKoro masTHuka. [lepros CBOOOIHBIX KOJIEOAHHUM MPYKUHHOTO
MasITHHUKA.

[TonsiTue o 3aTyxaroumux Kojaebanusx. BeiHyKaeHHbIe KoneOanus. Pe3onanc.
Pe3zonancnas kpuBas. BrausHue 3aTyXxaHus Ha BHJ PE30HAHCHOW KpPHUBOM.
ABTOKOJICOaHUS.

TexHruecKue yCTPONUCTBA U TEXHOJIOTMYECKUE MPOIIECChl: METPOHOM, YaCHI,
KaueJu, My3bIKaJlbHble MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauyuu.

3anuck K0e0aTeTLHOTO ABUKCHUSI.

Habmronenne He3aBUCMMOCTH TEpUO/Ia MaNbIX KojeOaHu# rpy3a Ha HUTH OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyXamux KojaeO0aHUi 1 3aBUCUMOCTH TIEPUOJIAa CBOOOTHBIX
KOJIeO0aHUM OT CONPOTUBIICHUS.

HccnenoBanne koneOGaHWW Tpy3a Ha MACCUBHOM MpYKHHE C IEJbIO
dbopMupOBaHUS MTPEICTABICHUHN 00 UIeaNbHON MOJEIN MPYKUHHOTO MasTHUKA.

3aK0OH COXpaHEHUs YJHEPTUU NPU KOJIeOaHUAX Ipy3a Ha MPYKUHE.

HccnenoBanrie BRIHY X ACHHBIX KOJIEOaHUIA.

Hab6nronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomeul, npaKmMuKym.

N3mepenne mnepuoga CBOOOJHBIX KOJIEOAHWNH HUTSHOTO M IPYKUHHOTO
MasITHUKOB.

N3yuenue 3aKOHOB JBUXKEHUSA TeJa B X0JIe KoeOaHuil Ha ynpyrom mojBece.

W3yuenne ABMKEHUSI HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue YHEPTUH B IPY>KUHHOM MAasTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXaIOMIUX KOJIEOaHUI.

HccnenoBanue BRIHYXICHHBIX KOJICOAHUM.

Tema 2. Inexkmpomaznumnule Kojiedanus.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
uaeanbHoM KosiebatenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUIUTYI0M CUIIbI TOKa B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs YJHEPTUU B UCATBHOM KOJICOATEIbHOM KOHTYPE.

3aTyxaronime AIEKTPOMArHUTHBIE KoJieOaHmsl. BrinyK1eHHbBIE
3IIEKTPOMArHUTHBIE KOJIeOaHusI.



[lepemenHbIi TOK. MOIIHOCTP MEPEMEHHOIO TOKAa. AMIUIMTYJHOE U
JEICTByIOIIEeEe 3HAUYEHHWE CHJIBI TOKAa W HANpsHKEHUS MpH pa3indHoil dopme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN NEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllka
VMHIYKTUBHOCTH B LI€NM CHHYCOUJAIBHOIO NEPEMEHHOIO TOKa. PE30HaHC TOKOB.
Pe3onanc HanpspKeHUN.

Wneanvupiii  Tpanchopmatop. IlpousBonacTBo, mepegadya u moTpeOiIeHHE
AIEKTPUYECKOU SJHEPTUH.

OKOJIOTMYECKUE PUCKHM IIpU IPOU3BOACTBE JJeKTpo3Hepruu. KymbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTHH B [IOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA W TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKHUM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIEpeaay.

Hemoncmpauyuu.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUIM OT MUHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OciuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIMX 3JIEKTPOMATHUTHBIX KOJEOAHUH.

Mogenb 2JIeKTpPOMarHuTHOTO TeHEpaTopa.

BrIHYX/1€HHBIE CHHYCOMIAJIbHBIE KOJIEOaHNUs.

Pesuctop, kaTymika MHAYKTUBHOCTHM U KOHAEHCATOpP B LENU IEPEMEHHOIO
TOKA.

Pe3oHanc mnpu mocnenoBaTeIbHOM COCIMHEHMHM PE3UCTOpa, KaTyLIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

VY CTpoiicTBO M IPUHITUT IEUCTBUS TpaHCPOpMaTOpa.

Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuit saxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

Nzyuenue tpanchopmaropa.

HccenenoBanue NEPEMEHHOTO TOKAa 4Yepe3 IOCJIENOBATENbHO COCIUHEHHBIE
KOHJICHCATOP, KATYILLIKY U PE3UCTOP.

Habmronenune 3eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue padOThl HCTOUHUKOB CBETA B LIENH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMaZHUMHbLE 60JIHbI.

MexaHudeckre BOJIHBI, YCIOBUSL HX pacnpoctpaHeHus. [lonmepeunsle u
IpoJoJIbHbIE BOJNHBL llepuon, cKoOpocTh pacnpocTpaHEHUS W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, MpeJoMieHHe, MHTepdepeHlHs u
nudpaxims.

3Byk. CkopocTb 3ByKa. I poMkocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsi3HEHUE OKPYIKAKOLIEN CPEBI.



DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSA U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B JIEKTPOMAarHuTHOM BOJIHE.

CBoiicTBa  3JIGKTPOMarHUTHBIX ~ BOJH:  OTPAXXEHUE,  MPEIOMIICHUE,
nosisipu3anus, naTepdepeHns u Auppakius.

[IIxana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMTBI paguoCBs3U U TeneBuaeHusA. Paqnonokanms.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE INPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTBHI, pajiap, paIuonpuéMHHK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yJIbTPa3BYKOBasl TUATHOCTHKA B TEXHUKE U MEJIULIMHE.

Jlemoncmpayuu.

OOpazoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOI0IBHBIX BOJIH.

Koneobmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmonenue otpakeHus U IpeoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepeHny u AUPpaKkiui MEXaHHUYEeCKUX BOJIH.

AKYCTUYECKUI PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro NpUMEHEHNE.

HaOntonenue cBsi3M T'POMKOCTM 3BYKa M BBICOTBI TOHAa C aMIUIUTYJIOM U
4acTOTON KoJeOaHuH.

HccnenoBanne  CBOMCTB — JJEKTPOMATrHUTHBIX — BOJIH: OTpa)keHue,
pesioMJIeHUE, Moaspu3anus, Tudpakius, uHTephepeHus.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIbTPahrOIETOBOIO U3ITyUESHHI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

W3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMosIMHEHOE pacIpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
ToueuHbIli HICTOYHUK CBETA.

OTtpaxeHune cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
iockoM 3epkaie. Chepudeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npesnomieHuss. OTHOCUTENBHBIA NOKa3aTelNb npeaomiieHus. [IocToSHCTBO 4acTOThI
CBETAa M COOTHOIIECHHWE JUIMH BOJIH IIPU NEPEXO0JEC MOHOXPOMATHUYECKOI'O CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon nydeit B mpuszme. [ucnepcusi cBera. CIoXHBIM cOoCTaB O€I0TO CBETA.
IIBer.

[lonHoe BHyTpeHHEEe OTpaxxeHHe. [IpenenpHbIi yroa MmojaHOrO BHYTPEHHETO
OTPAKECHMUS.



CobOuparomie W paccedBaroniue JuH3bl. ToHkas JsuH3a. DoKycHOe
paccTosiHUE U ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCUMOCTh (POKYCHOTO
pPAcCTOSIHUSI TOHKOU C(EpUUYECKON JMH3BI OT €€ TE€OMETPUU M OTHOCHTEIIBHOTO
MOKA3aTeIs MPETOMIICHUS.

dopMyJia TOHKOH JIMH3bI. Y BEJIMYEHHUE, 1aBAEMOE JINH30M.

Xona nyda, OpOLICANIETO JWH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
onTtrdeckoil ocu. lloctpoeHme wu300pakeHW TOYKHM W OTpe3Ka MpsSMOU B
COOMPAIOIIUX U PACCEUBAIOIIUX JIMH3aX U UX CUCTEMAX.

OnTuyeckue npubdopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontmka. WHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHUKOB. [Ipumepsl Knaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JaBHBIX ~MAKCMMYMOB TIIpH TAJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHn4eckrue yCTpPOWCTBA M TEXHOJIOTMYECKHE IMPOLECCHl: OYKH, JyMa,
nepucKon, Qoroamnmapar, MUKPOCKOI, TPOSKIIMOHHBIA amnmapar, MPOCBETIICHUE
OTITHKH, BOJIOKOHHAS ONTUKA, TU(GPAKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeaomMiIeHHs CBETA.

Ha6mronenue moiHoro BHYTPEHHETO oTpaxkeHuss. Moiens CBeTOBOIA.

HccnenoBanne xXoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUIEIbHYIO
IJJACTUHY U MIPU3MY.

HccnenoBanne CBONCTB M300pakKeHUH B JIMH3aX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepennm cpera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HabGmronenue nudpakiuu cBera.

Nzydenne 1uppakimOHHON pEIIETKH.

Habmonenue nudpakiinoHHOTO CIIEKTpa.

Habmronenue aucnepcuu cBeTa.

HabGnronenue nossipusaliuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJIS1 U3YUYECHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.



HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOsIHUSI OT BellecTBa (Ha
IPUMEPE KUJIKHUX JTUH3).

N3mepenne poKyCHOTo pacCTOSIHUS PACCEUBAIOIINX JINH3.

[ToyyeHue n300paxkeHusi B CUCTEME U3 IUIOCKOTO 3epKaJia U JIUH3BI.

[TomyyeHnue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKONUYECKUX CUCTEM.

Hab6monenne nudpakunu, nHTEpHEpeHINH U TOISIPU3ALUHN CBETA.

N3yuyeHue noyisipu3anmy CBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH IUAJIEKTPUKA.

N3yuenue naTepPepeHInm JIa3epHOTrO U3IIyYeHHs Ha IBYX IIEJIsX.

HabGnronenue nucnepcuu.

Hab6mronenue u uccnenoBanve qudpakiimOHHOTO CIIEKTPa.

N3Mepenue I1IHbI CBETOBOUM BOJIHBI.

[TonyyeHue criekTpa U3Iy4YEHUs CBETOJMOAA MPHU MOMOIIU TU(PAKIIMOHHON

PEIIETKMU.
Pa3nesn 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH.
['panunpl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsl

CIieIMaIbHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpaHncTBeHHO-BpeMeHHON  uHTepBal. IIpeoOGpaszoBanust  JlopeHiia.
VYcnoue npuunHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpAIICHUE JIUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruel U UMITYJILCOM PEIITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CITYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEU 3apSKEHHBIX YACTHII.

YueHndeckuii IKCIIEpUMEHT, JTab0paTOpHBIE PaOOTHI, MPAKTHUKYM.

OnpeneneHue MMIYJbca W DHEPrUM  PEISTUBUCTCKUX 4YacTuil (IO
dboTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBasi pusuka.

Tema 1. KopnycKynapno-60ano060ii Oyaausm.

PaBHOBecHOE TemioBOE M3IydeHHUE (M3TydeHUE aOCOTIOTHO YEPHOTO TEa).
3akou cmemnieaud Buna. ' unore3a [linanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dorordpdext. Onbitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHeHHE
Onnmreiina 1ia Gotospdexra. «KpacHas rpanuna» Goroddexra.

JlaBnenue cBera (B YACTHOCTH, JIABJICHWE CBeTa Ha aOCOJIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxkarollyro moBepxHocTh). Ombitel I1. H.
JleOenena.



BomnHoBsie cBolicTBa yactull. BosHbl ne bpoiuns. {nvnHa BonHbl Ae bpoiins u
pasMepbl 00JacTH JIOKJIM3AIMU JBWXKYIEWcs dacTuilbl. KopmyckynspHO-
BOJIHOBOM yanu3m. Judpakius 3JeKTpOHOB HAa KpUCTaJIax.

Cneunduka uzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEneIEHHOCTEH
['eitzendepra.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTHYECKHE IPOLECCHL: CIEKTPOMETD,

dboTornemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAHUO/I.

Hemoncmpauyuu.
®dotorpdekT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

HUccnenoBanne  3aBUCHUMOCTM  CONPOTHUBIICHUS  IMOJIYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.
Conneunas Gartapes.
Yuenuueckuii skcnepumenm, nadopamopusie padomeol, npaKMUKyM.
HccnenoBanne Goropesncropa.
N3mepenne nocrosiHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.
HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSKEHUS.
Tema 2. Quzuka amoma.
OneITEl MO HKCCIENOBAHUIO CTpoeHus aroMa. [lmaHerapHas mojenb aroma
Pezepdopna.
[Toctynatel bopa. M3nyuenue u nornonieHrue GOTOHOB MpHU MEPEXO/e aToma
C OJIHOTO YPOBHSI DHEPTUU HA IPYTOM.
Bunsl cnexktpoB. CrieKTp ypOBHEH 3HEPTHH aTOMa BOAOPO/IA.
CrnoHTaHHOE U BBIHYKJIEHHOE U3TydeHue cBeta. Jlazep.
TexHuyecknue yCTpOHMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPalIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.
Jemoncmpauyuu.
Mopnenb onsita Pesepdopra.
Habnronenue nuHeyaThIX CIEKTPOB.
YCTpONCTBO U IEUCTBUE CUETUMKA MOHUZUPYIOIIUX YACTHLL.
Ornpenenenue JIMHBI BOJHBI JA3€PHOTO U3Ty4YECHUS.
Yuenuueckuii sxkcnepumenm, nadopamopusie padomel, npaKmMuKym.
HaOmronenue nuHeRyaToro crekTpa.
HccnenoBanne cnekTpa pa3peKEHHOrN0 aTOMapHOTO BOJAOPOAA U U3MEPEHHUE
nocrosiHHoi Punbepra.
Tema 3. @u3uka amomnozo A0pa u I1EMEeHMAPHBIX YACMUY,.

Hyxmonnas monens sinpa [I'eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M3oronsl.



PanuoaktuBHOCTh. Aunbda-pacnaj. DNEKTPOHHBIH M TO3UTPOHHBIA OeTa-
pacnaj. ['amMa-u3mydeHue.

3aKkOH paguOaKTUBHOTO pacnaja. PaauoakTHBHBIE HM30TONBI B TMPUPOJE.
CBOIICTBa MOHHU3UPYIOLIETO0 HU3Iy4YeHUsS. BiMsHuUE paanMoOaKkTHUBHOCTH Ha KUBbIC
opranu3Mbl. EctecTBeHHBIN (oH uznydenus. Jozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifpe. Anepubie cwibl. Jlepext maccr siapa.

SAnepusie peakuuu. Jlenenue u cunres saep. Anepusie peaktopsl. [IpobiemMsr
YIOPaBIsIEMOr0 TEPMOSIIEPHOTO CHUHTE3a. OKOJOTHMYECKUE AaCHEKThl Pa3BUTHUSA
AJIEPHOM SHEPrETUKH.

Metoasl perucTpaluy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIbHBIE B3aMMOJAECUCTBUSA. bapuOHBI, ME30HBI W JICOTOHBI.
[IpencraBnenne o CtanaaptHoit Mmoaenu. KBapk-ritooHHas MOAENb aApOHOB.

®usuka 3a npegenamu CtaHmapTHoOW Monenu. TéMHas Marepusi U TEMHas
DHEPIUsl.

EauncTBO usnueckoi KapTUHBI MUpA.

TexHn4eckne yCTpOoUCTBA U TEXHOJOTUUYECKUE MPOLIECCHL: JO3UMETP, Kamepa
Bunbcona, saepHbIii peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMuUKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

HccnenoBanne paanoakTUBHOTO (DOHA C UCTIOJIB30BAHUEM JO3UMETPA.

N3yuenue normomeHus 0eTa-4acTUll aTFOMIUHAEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMUM M ACTPOPU3UKH.

Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHHUS TPUPOJIBI
KOCMHUYECKHX 00BEKTOB.

Mertonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpPEMEHHBIE ONTHUYECKHE
TEJIECKOIBI, PaANOTEIECKOIbI, BHEATMOC(EPHAsT aCTPOHOMHMSI.

Bun 3Bé3gHoro Heba. Co3Be3nusi, sipkue 3BE3/bI, IUIAHETHI, UX BHUJIUMOE
JIBUKCHHUE.

ConuHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoJiHLa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMma «CIEKTpAJIbHBINA KIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOW MOCIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM NOCJIENOBATEIBLHOCTA. BHYTpEeHHEE CTpoeHHe
3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonuu CoJiHIa U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Mineunsiii [IyTte — nHama I'anmaktuka. I[lonoxkenue u aBwxkeHue CoyiHUA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sAapax
raJaKkTUK.



Bcenennas. Pacmupenue Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3iny4deHue.

Macirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

HabGmronenust 3B€3aHOr0 HebGa HEBOOPYKEHHBIM IJIa30M C HCIOIb30BAHHEM
KOMIBIOTEPHBIX MPUIOKEHUHN ISl ONpeAeNeHUs OJI0KEHUsI HeOECHBIX 0ObEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be31Hs CeBEpHOro MOMyLIapus U SpPKUE
3BE3/IbI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TyMaHHOCTEH U 3BE3IIHBIX
CKOIJIEHUM.

Pu3nyecKuil NPaKTUKYM.

CrnocoObl u3MepeHus (pU3NYeCKUx BEIUYHMH C UCTOJIb30BAHUEM AHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
OueHka rpaHul] NOrPEeIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHW, MCCIEJOBAaHWHA  3aBUCHMOCTEU
bu3nYecKX BEJIWYMH, TPOBEPKAa MPEMIOKEHHBIX THUIOTE3 (BBIOOp H3 pabdoT,
ONMCAaHHBIX B  TEMATUYECKUX  pa3felax  «YUYEHUYECKHH  JKCIIEPUMEHT,
n1abopaTopHbIe pabOThI, TPAKTUKYM).

O0o01aronIee MOBTOPEHHUE.

O06o001enne U cucTeMaTu3alus CoAepKaHUs pa3AesoB Kypca «MexaHHKay,
«MonexynsipHast pu3MKa U TEPMOJUHAMUKAY, «DJIEKTpoAuHaMuKay, «Konebanus
U BOJIHB», «OCHOBBI CIELHAIBHON TEOPUHM OTHOCUTEIBHOCTH», «KBaHTOBas
duznka», «IeMEHTHl aCTPOHOMHUHU U aCTPOPHUIUKIY.

Ponpr ¢usmku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIbHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJOBEKA, pOJib U MECTO (DPU3UKU
Y aCTPOHOMHH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHUE ONUCATEIbHOU,
CHUCTEMATU3HUPYIOIICH, OOBSCHUTCIBPHOM WM  MPOTHOCTHYECKOW  (DYHKIUH
duznyeckoil Teopun, poib GU3NUECKOl Teopuu B (POPMUPOBAHUU MPEICTABICHUMN
0 (Qu3nyecKkoil KapTUHE MUpPA, MECTO (PU3NYECKON KApTUHBI MHUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJE.

MexnpeaMeTHbIE CBA3H.

NUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCSA ¢ YUETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mestcnpeomemmnole nonamus, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYYHO20
no3Hanua: SBICHHUE, Hay4yHbIA (akT, rumoresa, usmyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOJIOJACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIIbHBIE TPUOOPHI, ITUBpoBas JadbopaTopusi.



Mamemamuka: pelUIeHUE CUCTEMbl YpaBHEHUW. TpPUTOHOMETPUYECKHE
GyHKIUUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPHl M MX MPOEKIIMU HAa OCH KOOPJAMUHAT, CIOKEHHE BEKTOPOB.
[IponsBoaHbie dieMeHTapHbIX (QyHKUMHA. [Ipu3HaKu MOJ00MS TPEYyroJIbHUKOB,
OTpeIeJICHHE TUIOIIAIN TIIOCKUX (Uryp u o0béma Tel.

Buonozus: >nekTpuyeckue SBICHUS B JKUBOW MPUPONE, KOJIeOATEITHHBIC
JBH)KCHUSI B KUBOW MPUPOJE, HKOJOTMUYECKUE PHUCKA MpPH POU3BOJICTBE
ANEKTPOIHEPTUH,  DIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAIOWIEH  Cpelbl,
yJIbTPa3BYKOBass IOUArHOCTUKA B MEJIUIIMHE, ONTHUYECKUE SBICHHUS B IKHUBOU
IIPUPOJIE.

Xumusa: cTpoeHre aTOMOB U MOJIEKYJI, KPUCTAJNIMUECKasi CTPYKTYpa TBEPIBIX
TeJd, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEIMIETKH, CHEKTPaTbHBINA
aHaJu3.

T'eozpachua: wmarnuTHble mNOJIOCA 3€MIIM, 3aJ€KHM MAarHUTHBIX PYa,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonocusn: TPUMEHEHUE TMOCTOSIHHBIX MArHHUTOB, JJIEKTPOMArHUTOB,
AJIEKTPOJBUTATEND SIKOOW, TEHEepaTOp TMEPEeMEHHOTO TOKAa, WHIYKIIMOHHAS TeUb,
JIMHUAU 3JIEKTpOIepeaay, 3JIEKTPOABUraTelb, paiap, paAuONpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-neub, yabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
MIPOCKITMOHHBIN amnmapaT, BOJOKOHHAS ONTHKA, COTHEUHAas OaTapesi, CITyTHUKOBBIE
NPUEMHHKY, sAJIEpHAs SHEPTEeTHUKA U IKOJIOTUUECKUE aCTIEKThI €€ pa3BUTHSL.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHLIE
PE3VJIbTATEHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMUS YyuyeOHoro mnpeaMera «Dusukay
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEHW TMO3MIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWM, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IPOLECCE PEAIN3AalUH OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU ESITENLHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAaHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYaroIIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUIICKOT0 00IIEeCTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECATEIIBHOCTh B HHTEPECAX IPAXKIAHCKOTO
oOliecTsa, y4yacTBOBaTh B CaMOYMpaBIEHHMH B 00pa3oBaTesIbHON
OpraHM3allly;

e YMEHHME B3aUMOJEHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUH C MX (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHHTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPHUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IPpaXXIaHCKON UIECHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKCHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHHUS;

e CIIOCOOHOCTH OIEHWBATH CUTYAIUIO M NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YUEHOTO;

e OCO3HAHHUE JIMYHOIO BKJIaJIa B MOCTPOCHUE YCTOMUMBOIO Oy IyIIETO.

ICTETHYECKOI0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAyKe.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuHbIM chepam npodecCHOHATBHON e TEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (U3UKOW U TEXHUKOW, yMEHHE COBepIaTh
OCO3HAHHBIA BBIOOP OymyIier mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpPa30BaHUIO B
oOnactu (pU3MKHU Ha IPOTSXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOTI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKOM KYJIBTYpbl, OCO3HAHUE TIJ100aTBHOIO
XapakTepa dKOJIOTMYECKHUX Ipodiiem;

IUIAHUPOBAHWE UM OCYLIECTBICHUE ACHCTBUI B OKpPYXKAIOILIEH cpele Ha
OCHOBE 3HaHU LI€JIEW YCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHre OmbITa AESATEIbHOCTH JKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE.

HEHHOCTH HAYYHOI'O MIO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PHU3UIECKON HAYKHU;

OCO3HAaHHME IEHHOCTH HAy4YHOW AESTETbHOCTH, TOTOBHOCTH B MpOIECCE
U3y4YeHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYIO U HCCIEAOBATEIIbCKYIO
NEeSATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiicCTBUSA
Ba3oBble Jjornueckue JeicTBUA:

CaMOCTOSITeNIbHO ~ (OPMYJIMPOBAaTh M aKTyaJU3UpOBaTh  MpoOJieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpeNeNsaTh LUENH JEATEIbHOCTH, 33JaBaTh HapaMmMeTpbl U KPUTEPUHU HX
JOCTH)KEHHS,;

BBISIBISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIEMbl ¢ YUETOM aHANIM3a UMEIOIIHNXCSA
MaTepHabHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHHUBaTh COOTBETCTBUE
pe3yJIbTATOB LIENSAM, OLIEHUBATh PUCKU MOCIEACTBHMN NEITEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYaAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBbIe uccieaoBaTe/ILCKHeE TeCTBUA:

BJIa/IETh HAyYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJAaMHU
(bU3nYECKON HAYKH;



BIAJCTh  HaBBIKAMU  Y4YEOHO-HCCIENOBATEILCKOM W MPOEKTHOH
NEATeTLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHuss 3amad  (U3HIEeCKOTro
COJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOJOB MTO3HAHUS;

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETALNN, TPEOOPA30BAHUIO U MPUMECHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyaIusiX, B TOM YHCJI€ TPHU CO3JaHHHM yYEeOHBIX MPOEKTOB B 00JACTH
(11)5637097 8

BBISIBJISITh TIPUYUHHO-CIIC/ICTBEHHBIC CBSI3M M aKTyaJM3UPOBATh 3aaady,
BBIIBUTATh THUMOTE3y € pelIeHus, HaxOAuTh apryMEHThl JiA
JIOKA3aTelIbCTBA CBOWX YTBEPIKICHHM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pEIICHMS;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJA€ PEIICHUs 3aJaddl PE3yJIbTaThl,
KPUTHYECKH OILIEHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHNUE B
HOBBIX yCJIOBHSIX;

CTaBUTh U (GOPMYyJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
JESATETLHOCTH, B TOM YHCJIC TIPU U3YYCHUH (PU3HKHY;

JlaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIEHUBAThH MPHUOOPETEHHBIHN OIIBIT,
yMETh TMEPEHOCUTh 3HaHWs MO0 (HU3MKE B MPAKTUYECKYIO O0OIacTh
KU3ZHEICATSIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MTPEAMETOB;

BBIJIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE IOAXO/bI M PEIICHNUS;
CTaBUTH MPOOIEMBI U 337a49H, Oy CKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Pa6oTa ¢ unpopmaunmeii:

BJIa/IeTh HaBBIKAMHU MOJIydeHHUs MH(OpMaLUU (PU3NUIECKOTO COAEpPKAHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH IOMCK,
aHaJlKu3, CUCTEMATHU3AlMI0 M HHTEPHpPETALNI0 MH(POPMALUU PA3ITHUUYHBIX
BUJIOB U (hOPM NPEJCTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONIb30BaTh CpEACTBa MH(POPMAIMOHHBIX W KOMMYHHUKAIlMOHHBIX
TEXHOJOTMA B  PEIICEHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 33/lad ¢ CcoOJtoJlecHueM TpeOOBaHUN HPrOHOMMKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOEpeKeHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MMacCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKaHMSI B Pa3IMYHbIX (hopmarax c
y4€TOM Ha3HaueHus HUHGOpMAIMM M 1EJIeBOM ayJAuTOpUHU, BBIOUpas
ONTUMAJIbHYIO (JOPMY NPEJICTABIICHUS U BU3yaJlU3al1u.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:



OCYIIECTBIISATh OOIIEHWE Ha ypokax (HU3MKH W BO BHEYPOUHOUH
JESITENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CUTyalliidi ©W CMSAT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOIO TOUKY 3PEHHS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHMMAaTh W  HCHOJB30BaTh  MNPEUMYyLIECTBA  KOMAaHJHOW U
WHIUBUyJIbHON paboTHI;

BBIOMpPATh TEMATUKY M METOJAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

IIPUHUMATh LEJIHM COBMECTHOW JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHUPOBATh JEHUCTBUA MO €€ JOCTHKECHUIO: COCTABJATH IUJIAH
JNEUCTBUH, paclpeessaTh POIM ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYK1aTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAay€CTBO CBOETr0 BKJAJa M Ka)XXJIOr0 y4YaCTHHUKA KOMaHJIbl B
o01uii pe3ynbTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE NPOEKTHI, OLECHUBATh WJCH C IO3WLHU HOBU3HBIL,
OPHUTHHAIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IMO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTyaIlusiX, TMPOSBIATH  TBOPYECTBO W BOOOpakeHHWE,  OBITh
VHHUIMATUBHBIM.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIICCTBJIATh ITO3HABATEIBHYIO JICATEILHOCTH B
obrmacti (UBMKM U ACTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopMyTUpOBaTh COOCTBEHHBIE 337a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUIaH PEIICHUs PACUETHBIX U KaueCTBEHHBIX
3a/1a4, TUIaH BBITIOJIHCHHS MPAKTHUECKOW PabOThl ¢ yYETOM HMEIONIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHHIA;

JaBaTh OIIEHKY HOBBIM CHUTYaIlHsIM;

pacMpsATh paMKH  yd4eOHOTO TIpeAMEeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHU N,

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHHE;

OTICHUBATH IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO SPYIULINA B 00JACTH
(GU3UKH, TIOCTOSHHO TOBBINIATH CBOM 00pa30BaTEIbHBIA W KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYyalllsIM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HABBIKAMH TO3HABATEIbHOW pediaekcun Kak OCO3HAHHS
COBEPIIIAEMBIX JEHCTBUN W MBICIUTENBHBIX MPOILIECCOB, UX PE3YJBTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMAThH PEHICHUS] MO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIUX MpPU aHAIU3E PE3YJbTaTOB
JICATEIILHOCTH,

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M aAPryMEHTHI JPYIUX MpPU aHAIU3E PE3YJbTaTOB
JIESATCIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIHNOKH.

B mporecce HoCTHXKEHHS JTMYHOCTHBIX PE3yJIbTaTOB OCBOSHHS IMPOTPAMMBI 10
bu3uKe I ypOBHA CpeaHero oOmiero oOpa3oBaHuWs Yy OOydYarommxcs

COBEPILIEHCTBYETCA AMOIIMOHAJIbHBIN UHTEJIEKT, peAnoararonmi
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHA,  BKIIOYAIOMIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUACTh HAMPABICHUS PA3BUTHs COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCA K
OMOIMOHAILHBIM W3MEHEHUSIM M TPOSBISATH THOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIMM, BKIIIOUAIOIIEH CTpEMIIEHHE K JOCTHXKEHUIO LIeTU
U ycrexy, ONTUMHU3M, HTHUIIMATUBHOCTh, YMEHHE JIEWCTBOBATH, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh AMOITMOHAILHOE
COCTOSIHME JPYTUX, YYHUTBIBATh €r0 TMPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTb  BBICTPAUBATh
OTHOIIEHUSI C JPYTUMHU JIIOJAbMH, 3a00THUTHCS, MPOSBISATH HHTEPEC U
paspemnaTh KOHQIUKTHI.

I[MTPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenus B 10 knacce npenMeTHbIe pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YUAIOUINXCS YMEHHIA:

MOHMUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOHN, COUMAJIBbHOM U ATHYECKOM cdepax AesTeIbHOCTH
4eJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOI HAay4YHOU KapTHHE MUPA,
3HAYEHUE ONMCATEIbHOW, CHUCTEMATH3UPYIOLIEH, OOBSICHUTENLHOU WU
MPOTHOCTHYECKOW  (PYHKIUH  (HU3UYECKON TEOpUM —  MEXAHHKH,
MOJIEKYJISIpHON (DUBUKH M TEPMOJUHAMUKH, POIb (U3UYECKOU TEOPUHU B
(dbopMHpPOBaHUY MTPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENed (Qu3nyeckux Ten u
MPOIIECCOB (SIBICHWI): WHEpIMaNIbHAs CHUCTeMa OTcuéra, abCOIIOTHO
TBEpIOE TEJIO, MAaTepHaJIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOOJHOE mTajeHue, alCOMOTHO ympyras jaedopmaius, aOCOTIOTHO
yIpyroe v abCONMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICINIU Ta3a, KUJKOCTU
U TBEPAOro (KpUCTAIUIMYECKOIr0) Teja, UACalbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE JIEKTPUYECKOE TOJIE;

paznuyaTth ycioBus (TpaHUIBI, 00JIACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMUMAaTh BCEOOHIMI XapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh W OOBICHITH MEXAaHWYECKHUE TIPOIECCHl W  SIBIICHHSI,
UCIIOJIb3YSI OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJIbI KHUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuies uisi CKOPOCTH M TMEpEeMEIEHUs,
3akoHbl HplOTOHaA, mNpUHIMO OTHOCUTENbHOCTH [anmmnes, 3aKkoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYyJIbCA U MEXAHUYECKON
OHEPTUHU, CBsI3b Pa0OTHl CHUJIBI C M3MEHEHHEM MEXaHHMYECKOW JHEpPTruH,
yCJIOBHSI paBHOBECUS TBEPJOrO Teia), MPU OSTOM  HUCIOJIB30BATh
MaTeMaTH4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA
MPUMEHUMOCTH (U3UUECKUX 3aKOHOB: MpeoOpazoBanwmii [ ammies, BTOporo
U TPEThero 3aKoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMMIyJbCa U
MEXaHUYECKOI YHEPTUH, 3aKOHA BCEMUPHOTO TSITOTEHHUS;

aHAIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCIOJIb3YSI
ocHoBHble mToNOkeHUsT MKT u 3akoHbI MoOJIEKyJIApHOU (DU3MKK U
TepMOJUMHAMUKUA (CBA3b JABJEHUS HWJEAJBbHOIO Tra3a CO CpelHel
KUHETHYECKOW JHEPIUEN TEIUIOBOTO JBHXKEHHS W KOHLEHTPALIMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CpPEIHEH KHUHETUYECKOU
DHEPIrUEN TEMIOBOTO ABWKECHHS €T0 YaCTHL, CBSI3b JTABICHUS UICATbHOTO
raza C KOHUEHTpPAaUHMEW MOJIEKYJl M €ro TEMIEpaTypol, YypaBHEHUE
MeunneneeBa—KianepoHna, MNepBbIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH



COXpAHEHUsI SHEPIHMM B TEIUIOBBIX IPOLIECCAX), MPU 3TOM HCIOJIb30BATh
MaTeMaTH4ECKOe BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeipoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBJICHMS, HCIOJIb3Ys
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kyiona, ITOTEHIHAIBHOCTD
AIEKTPOCTATUYECKOTO MOJIA, IPUHLMI CYINEPIO3UIUN IIEKTPUYECKUX
IIOJIEH, NIPU ATOM YKa3blBas yCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiiona, a
TaK)K€ IPAKTUYECKH BA)KHBIE COOTHOLIEHUA: 3aKOHbI OMa g ydacTka
UEeNM WU JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyns—JIeHna,
npasuiia Kupxroda, 3axonsr @apazest 11s1 371€KTpOIn3a);

OMUCHIBATh (PU3WYECKUE TPOLIECCHl U SBJICHHS, WCIOJb3Yys BEIMYUHBI:
IIEpEMEIICHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CWJIbI, [JaBJEHUE, IOTCHUHUAIbHAs] DJHEPIUs, KUHETHYECKas
SHEprusi, MeXaHU4ecKas dHeprus, paboTa CHIbI, LIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHUs, MOILHOCT,
SHEeprusl B3aUMOJCHCTBHUS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
HEprus ynpyro gedopmanuu  MOpYKUHBL, KOJUYECTBO TEIJIOTHI,
abcoyIoTHasI TeMIieparypa Tena, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSA
SHEpPrusi HUACATBHOTO OJIHOATOMHOTO Tra3a, paboTa HAeallbHOTO Tasa,
OTHOCHUTEJIbHA BJIAXHOCTh Bo3nyxa, KIIJ waeambHOrOo TEIIOBOrO
JNBUTATEIISA; AIEKTPUUYECKOE TO0JIE, HAIPSIKEHHOCTD 3JIEKTPUYECKOTO MOJIA,
HaINpspKEHHOCTh TOJISI TOYEYHOTO 3apsja WM 3apspKEHHOrO Iapa B
BAKYyME M B JUAJIEKTPUKE, TOTEHIMAN 3JIEKTPOCTATHYECKOTO TOJI,
Pa3HOCTb  IOTEHLMAJIOB, JJEKTPOABIKYIIAs CHJa, CWiIa  TOKa,
HaIpsDKEHWE, MOLIHOCTh TOKA, OJJIEKTpUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHUE yYacTKa LEMH C TMOCJIEIOBATEIbHBIM U
NapajuleNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUS IIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHUS  (U3MYECKHX  SIBJICHMIA:
MEXaHMYECKOE JBWKEHHE, TEIUIOBOE JBIIKCHHME YacTHI] BELIECTBA,
TEIUIOBOE PaBHOBECUE, OPOYHOBCKOE JBMKEHUE, AUPPy3Hsi, HCIapeHue,
KHUIICHUE U KOHJEHCAUWs, IUIaBJICHUE U KPUCTAJUIM3ALUsl, HAlIPaBICHHOCTb
TEIUIONEpEAauM, JIEKTPU3ALHNS TeJl, SKBUIIOTEHIIMAIBLHOCTD ITOBEPXHOCTH
3apsKEHHOTO ITPOBOAHUKA,

IPOBOJNUTDH MCCIEA0BAHNE 3aBUCUMOCTU OJHOM (PU3MUECKON BEIMYUHBI OT
IpPYyroi C  HUCIOJIB30BAaHWEM  MPSAMBIX  U3MEPEHHH, TIIpU  3TOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHPOBATH PE3YJbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (PU3NYECKUX BEJIMYMH B BHUAEC TIpapuKoB C YU4ETOM



aOCOMIIOTHBIX MOTPEUTHOCTEN NU3MEPEHHI, IeNaTh BHIBOABI MO pe3yabTaTaM
UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHbIE HM3MEPEHUs (PU3MUECKHX BEJIMYMH, HPU ITOM
BBIOMPATh ONTUMAJIbHBI METOA M3MEpPEHUs, OLIEHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIEC MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTH ONBITHI IO MPOBEPKE MPEIJIOKEHHONW THIOTE3bl: TIAHUPOBATh
HKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
NOJyYeHHbIE Pe3yJbTaThl U JAeNaTh BBIBOJ O CTaTyce MpeaIoKEeHHOM
TUIIOTE3bI;

coOumo1aTh npaBuiia 0€30MacHOTO TpyJa MPH MPOBEACHUN HCCIIeI0BaHMMA
B paMKax yd4eOHOro »HKCIEpPHMEHTa, MpakTUKymMma U  ydeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTEIBHBIX YCTPONCTB U JJa00paTOPHOTO 000PYAOBAHNS,

pemath pacy€THblEe 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOI
¢uznyecKkoil MoJeNbI0: HA OCHOBAaHUM aHANIM3a YCIOBUS OOOCHOBBIBATH
BBEIOOp (U3WYECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSM 3a/layw,
OPUMEHATh  (OPMyJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThl
¢u3nUeckux TEeopui MpH MCIOJIB30BAHUM MAaTEeMaTHYECKUX METO/I0B
peleHus 3a1a4, IPOBOJUTh pacuéThl HA OCHOBAaHUU MMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBATh pPE3yJbTaThl M KOPPEKTUPOBATb METOJbl PELICHUS C
y4€TOM MOTYUYCHHBIX PE3yJIbTaTOB;

pelaTh KauyeCTBEHHBIE 3ajlauu, TpeOyrolue MPUMEHEHUs 3HAHUU U3
pa3HbIX pa3/eioB Kypca (U3MKH, a TAK)KE UHTETPalluy 3HAHUW U3 JAPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTpAaUBaTh JIOTUYECKYIO
LENOYKY PacCyKIEeHUI C OOPOM Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA Uil OOBSCHEHHS OCHOBHBIX
HNPUHIUIIOB PabOThl U3MEPUTENLHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH NPUMEPHl BKJIAJa POCCHMCKUX W 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPY>KAIOIIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHATM3UPOBATh U OLEHUBATD MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHOM
JIESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUH O PAllMOHATIEHOM
IPUPOAOIOIL30BaHUN, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JTOCTHKCHHUN
HAyKM ¥ TEXHOJIOTMH [UIsS JalbHEHMIIEero pa3BUTHS YeJIOBEYECKOTO
00I11eCTBa;



OPUMEHATh pa3jMyHble CocoObl paboThl ¢ MH(OpMAaIHe (PU3NIECKOTO
CONIEp)KaHUs C MHCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTHM, MPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUM JJI TIOHCKa, MEepepadOTKU U TpPEAbsABICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMAaLIUHU, CTPYKTYPHUPOBAHUS M MHTEPIPETAIIUU
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJIy4YaeMyl0  HMHQPOpPMAIMI0 U  OLICHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaLuy;

IPOSIBIISTD OpraHu3allMOHHBIE u NO3HABATEIbHbIE YMEHUS
CaMOCTOSITEJILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMA B IpoIlecce
BBITIOJTHEHMSI IPOCKTHBIX U yU€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B Tpymme C HUCHOJIHEHHWEM Pa3JIMYHBIX COLHUAIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy IrPyNIbl, PAllMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsX, aJIeKBaTHO OLICHUBATh BKJIAJ KaXJOrO U3
Y4aCTHUKOB TPYMIIbl B PELICHUE paccCMaTpUBaeMOil MpoOIeMbl;

IPOSIBISATE MOTUBAIUIO K Oyaymiei nmpodeccuoHanbHOM AeSITEIbHOCTU IO
CHENHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K xonny oOyuenus B 11 Knacce mpenMeTHbIE pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

NOHMMATh POJb (PU3MKK B  DKOHOMHUYECKOM, TEXHOJIOTMUYECKOM,
COLIMAJIHOW M 3TUYECKON cepax AeATeIbHOCTU YEJIOBEKa, POJb U MECTO
Gu3MKN B COBPEMEHHOM HAy4YyHOW KapTHHE MHpa, pOJIb aCTPOHOMUU B
OPAKTHUYECKON  JIEATENIbHOCTH 4YellOBeKa M  JaJbHEWIIEM Hay4dHO-
TEXHUUYECKOM Pa3BUTUH, 3HAYCHHUE ONMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIILHOM U TMPOTHOCTHYECKON (YHKIUN (Pu3nueckoil Teopum —
AJIEKTPOJIMHAMUKH, CHEIHATbHON TEOpUH OTHOCHTEIBbHOCTH, KBAHTOBOM
¢uzuky, posb (HU3MUECKON Teopur B (GOPMUPOBAHUU MPEACTABICHUI O
duznyeckoil kapTuHe MUpPA, MECTO (PU3NUECKON KapTHUHBI MUpPa B 00ILEM
PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUIN O PUPO/IE;
pa3nuyarh YCJIOBHMS INPUMEHMMOCTH MojeNed (QU3MYECKUX Tel W
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJIIEKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJICOAHUs, MAaTeMaTUYECKUN MAsTHUK,
UJCATBHBIA TMPYKUHHBIA MasTHUK, FApMOHUYECKHE BOJHBI, H€aJbHBIN
K0JIe0aTENIbHBIN KOHTYp, TOHKAs JIMH3a, MOJIEIEN aTOMa, aTOMHOTO sipa U
KBAaHTOBOM MO/ICJIM CBETA;

pa3nuuaTh yCJIOBUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, NTOHUMATh BCEOOIIMN XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrPaHMYEHHOCTb UCIOJIb30BAaHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUSA,
UCIIOJIb3YSl OCHOBHBIE IIOJOKE€HUS M 3aKOHBl JJIEKTPOJMHAMUKH U
CHEUUAaJIbHOM  TEOpPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXPaHEHMS
AIEKTPUYECKOro  3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM  WHAyKOWW, 1paBwio Jlenma, cBa3p  IJC
CAMOMHAYKIIMM B OJJIEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCTHIO
U3MEHEHUS  CWJIbl  TOKA,  IOCTYJATbl  CHEUUAIbHOM  TEOpPUH
OTHOCHUTEIBLHOCTH DUHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SBJICHHUSI, UCIIOJIb3YSI
MOJIOKEHUS ~ KBaHTOBOM  (u3uku  (ypaBHeHHEe  OWHINTEHHA IS
dororddexra, mepBplidi U BTOpOM mocTynatel bopa, mpuHLIHUI
COOTHOIIEHUST HeomnpenenéHuocte ['eiizenOepra, 3akOHBI COXPAHEHUS
3apsiA0OBOTO M MACCOBOTO YMCEN U DHEPTUM B SANEPHBIX PEAKIUAX, 3aKOH
PaaIoaKTUBHOIO pacliajia);

OTHMCHIBaTh (PU3MUECKHE TPOIECChl W SIBICHUS, HWCIOJB3Ysl BEIMYWHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO IMOJIS, MOTEHIMAN 3JIEKTPOCTATHYECKOrO
NOJISI, Pa3HOCTh MOTEHUUATOB, AJIEKTPOABIWKYINAS CHJIA, WHIYKLIMS
MAarHuTHOTO TMOJISl, MarHUTHBIM IOTOK, cuia Awmriepa, UHAYKTUBHOCTb,
AIEKTPOABMKYIIAsl CUJa CAMOMHIYKLHMH, SHEPrusi MArHUTHOTO MOJIA
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, TIOJHAsA >SHEPrus,
SHEpPrusi TMOKOs CBOOOJHOM 4YaCTHUIIBI, PHEPrHsi U HUMITYJIbC (OTOHA,
MacCOBO€ YHCIIO U 3apsl AIpa, JHEPTHUSI CBA3U SApa;

OOBACHATH  OCOOEHHOCTM  MPOTEKaHWs  (U3MUECKUX  SIBJICHUIL:
AIIEKTPOMATHUTHAS UHTYKLHS, CAMOUHYKIIKS, PE30HAHC, UHTEPPEPEHITUS
BOJIH, Ju(dpakuus, [AUCIIEpCHs, TIOJHOE BHYTPEHHEE OTpa)KEHUE,
dorornekrpuueckuii ddpdext (porodrddext), anpda- m Oera-pacmaisl
a5ep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOIO
aHaju3a 1 paOoThI Jia3epa,;

ONpPEACNISITh HANpPaBICHUE WHAYKIMU MArHUTHOTO TMOJS MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKEeHNE, CO3/IaBAEMOE TUIOCKUM 3€pKAJIOM, TOHKOM JTMH30M,
Y PACCUUTBIBATH €T0 XAPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATAlOIIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHaIM3a W OOBICHEHHS  (PU3WYECKUX  MPOIECCOB,
IPOUCXOMSIINUX B 3BE3[aX, B 3BE3AHBIX CUCTEMAX, B MEKIaJlaKTUYECKON
cpeze; ABWKEHMs HeOSCHBIX Tell, PBOJIIONNH 3BE31 U BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHWE 3aBUCHUMOCTEH (U3MUECKUMX BEIUYHH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl MOJYUYEHHOM 3aBHCHUMOCTH



¢uznyeckux BENMYUH B BHIE TIpadukoB C Y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  pe3yjibTaTam
UCCJIEIOBAHNS;

IPOBOJUTHh KOCBEHHbIE M3MEpPEHUs (U3MUECKUX BEJIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIA METOJ, M3MEPEHUs, OLIEHUBAaThb AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEITI0KEHHON TMIOTE3bl: MIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH
IIOJIyYCHHBIE pe3yJbTaTbl M J€JaTh BBIBOJ O CTaTyce MPEIJIOKEHHON
TUIIOTE3B;

ONMCHIBATh METO/IbI MOJYUYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHU;
co0roAaTh mpaBuiia 0€30MacHOro TpyAa MPH MPOBEACHUN HCCIIETOBAHUIMA
B paMKax ydeOHOro »HKCIEpPHMMEHTa, IpakTUKyma U  y4eOHo-
UCCJIEIOBATEIBCKOW U IIPOEKTHOM JEATEIBHOCTH C MCIOJb30BaHUEM
U3MEPHUTENIbHBIX YCTPOUCTB U J1a0OPAaTOPHOTO 0OOPYI0BAHMS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 33JaHHOM M HESIBHO 3aJaHHOU
¢u3znyeckoil MOJENpl0: HAa OCHOBAHMM aHajW3a YCJIOBHS BBIOMPATH
¢usznueckue MOJENH, OTBEYarolMe TpeOOBaHUIM 3a/layd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJIaThl (PU3NYECKUX TEOPUN
OpU HUCIOJb30BAHWM MAaTEMaTHYECKMX METOAOB pEIICHHs  3ajad,
IPOBOJUTH PAcU€Thl HA OCHOBAHWH MMEIOIIMXCSA JAHHBIX, aHAJIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEHICHUS C YUETOM MOITYUYEHHBIX
pe3yIbTaTOB;

pelaTh KayeCTBEHHbIE 33a7aud, TpeOyIoIue NPUMEHEHUs 3HaHUM U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LHMKJIA: BBICTPAUBATH JIOTMYECKYIO
LIEMIOYKY PACCyKJICHHUU C ONIOPOM Ha U3yUYCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (hu3nUecKue SBJICHUS;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJOTMYECKHUX IIPOLIECCOB;

OPUBOJUTH MPUMEPHl BKJIAJa POCCUMCKMX WU 3apyOekHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBAThH MOCJEICTBUS OBITOBOI M MPOU3BOJACTBEHHON
NESATEIIBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOLIECCAMHU, C
MO3UIIMHI IKOJIOTHUECKON O€30MMacHOCTH, MPEICTABICHUN O palliOHATILHOM
IIPUPOIOIOIB30BAHNH, & TAKXKE Pa3yMHOM HCIIOJIB30BAHUM JTOCTHKEHUN



HAYKH M TEXHOJOTMH Ui JaJbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
00I111eCTBA;

OPUMEHATh pa3jMyHble COcoObl paboThl ¢ MH(OpMAaIHe (PUIUIECKOTO
COJepaHUA C UCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUH, PU 3TOM HCHOJb30BATh COBPEMEHHBbIE MH()OPMALMOHHBIE
TEXHOJOTHM I TIOHMCKa, TepepaboTKU M NpPEabsSBICHHUS ydeOHOU WU
HAYYHO-MOMYJISIPHON HH(OpMaLMU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHPOpMAIIMU, TOJNYYEHHOW W3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  TOJIy4YaeMyr  HHPOpPMAIIMIO W  OICHWBAaTh €&
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA WH(OpPMaLIUU;

IPOSIBIISATH OpraHHu3aIOHHbIE u MO3HABaTENIbHbIC YMEHHUS
CaMOCTOSATEILHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHWM B Ipolecce
BBITOJIHEHUS IPOEKTHBIX M yUeOHO-HCCIIeI0BATEIbCKIX PadoT;

paboTaTh B TpyHNe C HCIOJIHEHHEM pa3jIMYHbIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIbl, PAMOHATBFHO PACIpEeAesiTh ACITeIbHOCTD
B HECTaHJIAPTHBIX CUTYyalMsX, aJ€KBATHO OIICHUBATHh BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIIHI B PELICHUE PacCMaTpUBAEMOI MPOOIIEMBI,

HPOSIBJISATh MOTUBAIMIO K Oyayiiel npodeccuoHambHOM AesITeIbHOCTH MO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIs.
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NPOrpaMmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoTshI
Paznen 1. JIEKTPOJANHAMUKA
1.1 MarunuTHOe nosue 14 https://m.edsoo.ru/SPRHOWUII
1.2 DNEeKTpOMarHuTHasE MHIYKIUS 13 1 https://m.eds00.ru/VQQ38UZXC
Nroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexannueckue KoneOaHus 10 https://m.edsoo.ru/YOUAG9FNZ
2.2 DJEeKTpPOMarHUTHBIE KOJIeOaHUs 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXATMACCKHE H SNCKTPOMATHITIEE 10 1 https://m.edsoo.ru/RYENOYICS
BOJIHBI
2.4 Orntuka 25 1 https://m.edsoo.ri/OBLJ6N69R
Nroro no pazgeny 60

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OcnoBbel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazneny 5
Pazngen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynspHo-BOIHOBO! Ayann3m 15 https://m.edso00.ru/S400GCWUJ
4.2 ®usznka aroma 5 https://m.edsoo.ru/ZLJ435GQC
4.3 (DHsHKa ATOMHOTO /1pa 1 MEMEHTAPHbIX 5 https://m.edsoo0.ru/Q4WLMHSOT

YACTHIL



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Hroro no pazneny 25

Pa3pesa S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEMEHTBI aCTPOHOMUU U acTpoPU3UKU 12 https://m.edsoo0.ru/RPXWEWN4N

Nroro no pazgeny 12

Pasnea 6. PUSHUYECKHAN MPAKTUKYM

6.1 ®u3nuecKuil IPAKTUKYM 16 16 https://m.edsoo.ru/EL9A1AJIF

Hroro no pazneny 16

Pa3nes 7. OBOBINAIOIIEE ITOBTOPEHHUE

Cucremaru3zanus u 0000IIeHIE
7.1 HPCAMETHOTO COHeP)KaHHfI 1 OfbITa 15 https://m.edsoo.ru/PSCGRX7IW

NEeSTeNIbHOCTH, TPHOOPETEHHOTO MPHU
n3yueHuu kypca ¢usuku 10 — 11 kmaccon

Hroro no pazneny 15

PeszepBHOE Bpems 10 https://m.edsoo.ru/E65RY9XLB

OBIIEE KOJIMYECTBO YACOB I10 170 4 16

[MPOTPAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB

IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoandyecTBo yacosB

Bcero

KonTtpoabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4eHus!

DJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE PeCypChl

dusuka — pyHIaMEeHTaIbHAS
HayKa O IIpUpoJIe

https://m.edsoo.ru/4GD12L71X

HayuHblii MeTO1 TO3HAHUS 1
METOJIBI UCCIIEOBAHMS
(buU3UYECKUX SIBICHUN

https://m.edsoo.ru/47JULOI1Y

OKCNEPUMEHT U TEOPUS B
Ipolecce MO3HAHUS TPUPOJIBIL.
Hab6nronenue u 3KCriepuMeHT B
duzuke

https://m.edsoo.ru/RV2VFFZL6

Cnioco0Os1 n3mMepeHus: PU3NIECKUuX
BEJIMYHH

https://m.edsoo.ru/BKMS7EYO5

AOCONIOTHAS U OTHOCHTEIbHAS
MIOTPELIHOCTH U3MEPEHUIN
(bU3HYECKUX BETMINH

https://m.edsoo.ru/K3LQI3CFT

MopemupoBanue B pusuke. Ponb u
MecTo (pU3MKH B POPMUPOBAHUH
COBPEMEHHOM HAYyYHOU KapTUHBI
MUpa, B IIPAKTUYECKON
JeATEIbHOCTH JIFOACH

https://m.edsoo.ru/85PJ5YR4H

Mexannueckoe IBUKEHUE.
Cucrema orcuera.
OTHOCHUTEIBHOCTh MEXAHHYECKOTO

https://m.eds0o0.ru/QUQYCWDZP



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

neuxkenwus. [Ipsmast u oOpaTHas
3aJa4 MEXaHUKU

Pannyc-BekTop MaTepualbHOU
TOYKH, €r0 IPOEKIIUH HA OCU
KoopauHar. TpaekTopus.
[Tepememenue. Cxopocts. Mx
IIPOEKIIMU HA OCU KOOPAMHAT

https://m.edsoo.ru/PEU6JZ20QE

PaBHOMEpPHOE ITPAMOIMHENHOE
neuxenue. ['padpuyeckoe
ONMCAHNUE PABHOMEPHOIO
HPSIMOJIMHENHOTO JBUKEHHUS

https://m.edsoo.ru/ZNKXPSMEF

10

CrokeHue nepeMeneHuii u
ckopocrei. Pemenue 3agau

11

HepaBnomepHoe qBUKEHUE.
MrHoOBEHHasi CKOPOCTb.
Yckopenue. [Ipsamonuneitnoe
JBUKEHHE C TOCTOSHHBIM
YCKOpEHUEM

https://m.edsoo.ru/YKQTQRS20

12

['padpuaeckoe onmcanue
NPSIMOJIMHEIHOTO IBUKCHUS C
MIOCTOSTHHBIM YCKOPEHUEM

https://m.edsoo.ru/N321FH2L1

13

CBoOonHOe majeHue. Y CKopeHue
CcBOOOIHOTO ITaICHU.
3aBUCUMOCTb KOOPJMHAT,
CKOPOCTH, YCKOPEHUS OT BPEMECHH
U ux rpaduKku

https://m.edsoo.ru/UYVYXC8ID

14

JIBukeHue Tena, OpOIIEHHOTO MO/
YTJIOM K TOPU30HTY

https://m.edsoo.ru/W6B8TSPKM



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM

15

KpuBonuneliHoe 1BUKEHUE.
JIBM>KeHUE 1O OKPYKHOCTH.
VYrnoBas v JIMHEHHAs. CKOPOCTb.
Ilepuon n yacrora.
LleHTpOCTpEMUTENBHOE U MTOJTHOE
YCKOpEHUe

https://m.edsoo.ru/SGZQQF5H2

16

KoHnTtponbHast pabota mo Teme
"Kunemaruka"

https://m.edsoo.ru/DP1XR9HJI

17

Iepsbii 3akon HpioToHA.
HNHuepuuanbHble CUCTEMBI OTCYETA.
[IpuHIMT OTHOCHTENBHOCTH
lNanunes. HennepuunanbHbie
CUCTEMBI OTCUYETA

https://m.edsoo.ru/8SFO42H1L2

18

Cuia. PaBHOIEHCTBYIOIIIAS CUTIA.
Bropoi1 3akon Herorona. Macca

https://m.edsoo0.ru/2QC075VDL

19

Bzaumopericteue Ten. Tpernit
3akoH HeroTona

https://m.edsoo.ru/NAD4VZADH

20

[TpuHIIUTT CynepIO3UITUU CHIL.
Pemenue 3aga4 Ha IpUMEHEHUE
3akoHoB HeroToHa

https://m.edsoo.ru/MQI163A50

21

3aKOH BCEMUPHOTO TATOTEHUSI.
OKBUBAJIEHTHOCTD
rpaBUTAIMOHHON U UHEPTHOM
Macchbl

https://m.edsoo.ru/AE40LUZYB

22

Cuna TsKeCTH M YyCKOpEHHE
CBOOOTHOTO Ma/ICHUS

https://m.edsoo.ru/36LBC47ZQJ

23

JIBm>keHne HeOECHBIX Te U MX
HCKYCCTBEHHBIX CITyTHHKOB.

https://m.edsoo.ru/F756CAPFB



https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB

IIepBas kocMHu4ecKast CKOPOCTb.
3akonbl Kemnepa

24

Cuna ynpyroctu. 3akoH I'yka. Bec
Tena

https://m.edsoo.ru/RV3SSW081

25

Cuna tpenus. [Ipupoaa u Buzbl
cuJl TpeHusl. JIBuxeHue B
KUJKOCTHU U Ta3ze ¢ y4ETOM CUIIbI
CONIPOTUBJICHUS CPCAbL

https://m.edsoo.ru/UP3KXCTQU

26

Hasnenue. 'mapocrarnyeckoe
nasinenue. Cuiia Apxumena

https://m.edsoo.ru/SWDUEVCO2

27

AOGCOTIOTHO TBEPAOE TEIO.
ITocTynarenbHOE U BpalaTelbHOE
JBUKCHHUE TBEPAOIO Tella

https://m.edsoo.ru/UVIUYVE7Y

28

MOMEHT CUJIbI OTHOCUTEIBHO OCH
BpateHus. [1neqo cubl

https://m.edsoo.ru/AY2DMXMKR

29

CrnosxeHue cuil, IPUI0KEHHBIX K
TBepAoMy Teny. LlenTp Tsokectu
Tena. Y CIoBUs paBHOBECHS
TBCPAOTO TCJA. BI/II[I:I PAaBHOBCCHUA

https://m.edsoo.ru/VFO9EBAR78

30

Pemenue 3agau

https://m.edso0.ru/Q3QEPZXMR

31

KonTtponsHas pabora o Teme
"Tunamuka. CTaTuka TBEp0OTO
Tena”

https://m.edsoo.ru/4IHS90LZD

32

Nmnynbc MmaTepuanbHOU TOYKH,
CUCTEMBI MaTEpUANIbHBIX TOUEK.
LlenTp macc cucremsl
MaTepualbHBIX TOUeK. Teopema o
JBUKEHUU LIEHTpa Macc

https://m.edsoo.ru/3PBMZ3HII



https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII

33

NmMnynbce cuibl ¥ U3MEHEHUE
UMITyJIbCa Tela. 3aKOH COXpaHEHUs
uMIyibca. PeakTuBHOE IBUKEHHE

https://m.edsoo.ru/INJW8O116

34

MoMeHT uMIlybca MaTEpUAIBHON
touku. IIpencrasienue o
COXpaHEHUU MOMEHTAa UMITYJIbCa B
LEHTPAJIbHBIX MOJIAX

https://m.edsoo.ru/CHS9DBR4I

35

Pemenue 3amau

https://m.edsoo0.ru/224025Z6M

36

Pabota cunbl Ha MajoM 1 Ha
KOHEYHOM TIEPEMEIIICHHH.
['padpuaeckoe nmpeacraBieHue
paboThI critbl. MOIITHOCTH CHITBI

https://m.edsoo.ru/B7N1YBPIN

37

Kunernueckas sneprus. Teopema
00 M3MEHEHUU KHHETHYECKON
SHEPruu MaTepuatbHON TOUKU

https://m.edsoo.ru/NSQCCI1EIM

38

IToTeHnmanbHbIE U
HEMOTEHI[UATbHBIC CUJIBI.
[TorenumansHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/BHTO9W4CQ

39

Tperbst KOCMUYECKast CKOPOCT.
CBs13b pabOTHI HEMOTEHITUATBHBIX
CHJI C U3BMEHEHUEM MEXaHUYECKOU
SHEPIHM CUCTEMBI T€J. 3aKOH
COXpAHEHUS MEXaHUYECKOM
SHEPIruu

https://m.edsoo.ru/66P2WGW S4

40

Ypyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu nys uaeanbHOM
KUAKOCTH

https://m.edso0o.ru/OIC610G5F



https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F

41

KonTtponsHas pabora no Teme
"3aKOHBI COXpaHEHHS B MEXaHUKE"

https://m.edsoo.ru/SO90PC322

42

Passutue npencrasiaeHui o
npupoe TerioTel. OCHOBHBIE
nonoxkenuss MKT. luddyzus.
bpoyHoBCcKoOe aBUXKEHUE

https://m.edso0o.ru/0ZTXY71SW

43

CtpoeHue ra3000pa3HbIX, KUAKUX
Y TBEPIBIX TeN. XapakTep
IBIKEHUSA U B3aUMOJCHCTBUSI
YaCTHUIL] BELIECTBA

https://m.edsoo.ru/UX8FMV2CU

44

Macca u pazMepbl MOJIEKYJT
(atomoB). KonudecTBo BermiecTa.
[TocTostnuas ABoraapo

https://m.edsoo.ru/SFCL7ZUUO

45

Temneparypa. TemioBoe
paBHoBecue. [llkana [enscus

https://m.edsoo.ru/SDOFUFGIL

46

Pemenue 3amau

https://m.edsoo.ru/EGRV58D9F

47

Nneansuplii ras. 'a3oBbie 3aK0HEI

https://m.edsoo.ru/01M0XOV4B

48

YpaBHeHue Menzeneena-
Kunaneiipona. Pemenue 3agau

https://m.edsoo.ru/7RAZ800M4

49

AbcomoTHas TeMiieparypa. 3aKkoH
JaneroHna

https://m.edsoo.ru/27RGL3V1G

50

M3omporieccsl B UACaILHOM ra3e ¢
IIOCTOSIHHBIM KOJIMYECTBOM
BEIIECTBA

https://m.edsoo0.ru/UQ9SUVODW

51

I'paduueckoe mpencraBieHue
U30TIPOIIECCOB: N30TEpMa,
M30x0pa, n300apa

https://m.edsoo.ru/W1HC88PJ4

52

OcHoBHoe ypaBHeHue MKT

https://m.edsoo0.ru/E65TLSWXG



https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG

53

Pemenue 3amau

https://m.edsoo.ru/8U427HIYJ

54

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJAMHAMUYECKON CUCTEMBI CO
CpPEeIHEW KMHETUYECKOU YHEPTrUeH
IIOCTYIIATEIBHOIO TEIJIOBOrO
IBIKEHUS €€ JaCTHUIl

https://m.edsoo.ru/N6ETZ0LDZ

55

O00011eHNE U CUCTEMATU3ALMS
3gaHui mo teme "Ocuosel MKT"

https://m.edsoo.ru/EDMS5ZTZCY

56

KoHnTtponbHast pabota mo Teme
"OcHoBbl MKT"

https://m.edsoo.ru/LTSZA1JQ7

57

TepMmoauHaMuueckas CUCTEMA.
3ajaHue BHEIIHUX YCIOBHM st
T/ cucremsl. BHemnue u
BHYTPEHHHUE NIapAMETPHI.
[TapameTpsl T/] cuctemsbl Kak
CpeHME 3HAYECHUS BEJIUYMH,
OIIMCHIBAIOIMX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE

https://m.edsoo.ru/4L636L.XVZ

58

HyneBoe Hauano TepMoAMHAMUKH.

CamMonpou3BoJIbHas penaKcaius
TJI cuctemsl K TENJIOBOMY
PaBHOBECHIO

https://m.edsoo.rut/LYMWVLJRP

59

Mogenps naeaabHOro rasa B
TEpMOJIMHAMUKE. Y CIIOBUSA
MPUMEHUMOCTH TOU MOJCIIH

https://m.edsoo.ru/FOQVOQKQS8

60

YpaBHeHue Menzeneena-
Knaneiipona u BeipaxkeHue st
BHYTPEHHEHN SHEPTUU

https://m.edsoo.ru/TZJUGWSMZ



https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ

61

Beipaxenue 111 BHyTpEeHHEH
JHEPrUU OJHOATOMHOIO
UJCAIBHOTO rasa.
KBasucrarnueckne u
HECTaTHYECKUE TIPOLECCHI

https://m.edsoo.ru/L1XUZISC7

62

OnemenTapHas paboTa B
TepMoIMHAMHKKe. Berauciienue
paboTsl o rpaduKy mporecca Ha
pV-nuarpamme

https://m.edsoo.ru/YHE1589A1

63

Tennomnepenayua kKak crocod
U3MECHEHUS BHYTPEHHEN SHEPIUU
TJI cuctemsl 6€3 COBEpIICHUS
paboThI

https://m.edsoo.ru/BDN5SGEKP7

64

KonBek1us, TenionpoBoAHOCTb,
U3JIly4eHHUe

https://m.edsoo.ru/QM4TI9ETSE

65

KomndecTBO TEIIOTHI.
TenmoéMkocTh Tea. Y aenbHas i
MOJISIpHAsl TEINIOEMKOCTH
BEllleCTBA. Y AeIbHas TEII0Ta
CropaHus TOIUIMBA

https://m.edsoo.ru/RQASBF9Q5

66

Pacuér konmuuecTBa TEIIOTHI IPU
TEeIIonepeaye

https://m.edsoo.ru/B4NQ2B026

67

IToustie 00 aguabaTHOM
npouecce. [lepBriil 3aK0H
TEPMOJUHAMUKHU

https://m.edsoo.ru/SQXBMXFYN

68

KonuaectBo Termnots u pabota
KaK MEpbl U3MCHCHUS BHYTPCHHEH
sHepruu T/ cuctembl

https://m.edsoo.ru/S9W3F1X49



https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49

69

BTopoi 3aKk0OH TepMOAMHAMUKH
JUIsL PABHOBECHBIX U
HEPaBHOBECHBIX MPOIECCOB.
HeobparumocTh mpupoaHBIX
MIPOLIECCOB

https://m.edsoo.ru/3BEBSKQ8G

70

[IpuHIUITBI AEACTBUS TEIIIOBBIX
maruH. KITJT

https://m.edsoo.ru/Z25PJPKKU

71

MaxkcumansHoe 3HaueHue KI1/1.
Hukn Kapno

https://m.eds00.ru/QATFSEQOKO

72

Pemenue 3agau

https://m.eds00.ru/0QIVD6XJT

73

DKOIOTrNYECKHE aCIIEKThI
HCIIOIB30BaHUA TEIIOBBIX
nsurareieii. TemioBoe
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl

https://m.edsoo.ru/ZIFEWQ2SV

74

Pemenue 3amau

https://m.edsoo.ru/UYVVITE78

75

O00011eHNE U CUCTEMATU3ALMS

3HaHui 1o teme "TepMoauHaMUKa.

TenaoBbie MaIUHEL"

https://m.edsoo.ru/AGUQLWI1EB

76

KonTtponsHas pabora o Teme
"Tepmoaunamuka. TennoBbie
MaIIuHb"

https://m.edsoo.ru/X4AG7PJVI

77

[TapoobpazoBanue 1 KOHICHCAITHS.

Hcnapenue u kurieHue. Y aenbHas
TEIJI0Ta MapooOpa3oBaHMs

https://m.edsoo.ru/W4505S1GQ

78

HaCBIH_[eHHBIe 1 HCHACBIIIICHHBIC
Mapnl. KauecTBeHHast 3aBUCUMOCTD
IIJIOTHOCTH U JaBJICHUA
HACBIIICHHOTO 1apa OT

https://m.edsoo.ru/8I0XNZKD1



https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1

TeMHepaTprI, X HE3AaBUCUMOCTH
0T 00BhEMa HACKIIIIEHHOTO Tapa.
3aBHCHMOCTh TEMITEPaTyPhI
KHIIEHHS OT JIaBJIEHUS B KHIKOCTH

Brnaxxnocts Bo3myxa. AGCONIOTHAS

79 https://m.eds00.rt/QRONGWOZS
Y OTHOCUTEJIbHAS BIIAXKHOCTh

80 Pemenne 3amau https://m.edsoo.ru/PKAPBXZGT
Teépnoe Teno. Kpucrannnueckue

81 1 amopdHBIC TeTa. AHU3OTPOIIHS https://m.edsoo.ru/YCMZ29JGZ
CBOMCTB KpHUCTAJJIOB
[InaBneHue u KpucTaUIM3aLUA.

82 VY enpHas TEMI0TAa IUIABICHU. https://m.edsoo.ru/ WYHIC81KN
CyOnumarnus
Jedopmaruu TBEPIOTO TENA.

83 Pactsbkenne 1 cxatie. Capur. https://m.edso0o.ru/96IUIDFRU
Monyns FOwnra. [lpenen ynpyrux
nedopMaruit
TermoBoe pacimpeHue KUAKOCTEN

84 M TBEPABIX TEIL. AHraip MOHH3M https://m.edsoo.ru/1R1740Q0N
TEIIOBBIX KOJIeOaHUN YacTHIL
BEIECTBA

85 Hpeobpasosanue sueprui b https://m.edsoo.ru/UUJQYTXYF
(ha30BBIX TIEpexoaax

86 YpaBHeHHE TEIIOBOTO OajaHca https://m.eds00.ru/SCVIKKTMW

87 Pewienue 3amau https://m.edsoo.ru/2L7THENBQ2
IToBepXHOCTHOE HATSIKEHUE.

88 Kanunnspueie sisnenus. Jlapnenue https://m.edsoo.ru/Z9FYJNI4U

M0J1 UCKPUBJIEHHON TOBEPXHOCTHIO
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xuakocru. Popmyna Jlamnaca

89

O00011eHNE U CUCTEMATU3ALMS
3HaHMUU 110 TeMe "ArperaTHble
cocTosiHUS BelnlecTBa. @a30BbIe
nepexonpl”

https://m.edso0.ru/V3TS29GT9

90

KoHnTtponbHast pabota mo teme
"ArperaTHbl€ COCTOSTHUS
BeniecTBa. Pa3zoBble Nepexoabl”

https://m.edsoo.ru/BTE57DDIP

91

DJIeKTpHU3anus Tell U e€
MPOSIBICHUS. DJICKTPUUECKHI
3apsn. JIBa BUa SJIEKTPUUECKUX
3apsiaoB. [IpoBoaHUKH,
I[I/IBJIGKTpI/IKI/I 148 HOHprOBOl[HI/IKI/I

https://m.edsoo.ru/ESVIQRBVX

92

DJIeMEHTapHbIN AIEKTPUUECKUN
3apsi. 3aKOH COXpaHEHUS
IIEKTPUUYECKOTO 3apsiia

https://m.edso0.ru/QJTV6HK70Q

93

BzaumoperictBue 3apsios.
Toueunsie 3apsapl. 3akoH Kynona

https://m.edsoo.ru/HM8AKQY47

94

Pemenue 3amau

https://m.edsoo.ru/XCFAV8SHK

95

OnekTpuyeckoe noie. Ero
JICUCTBUE HA DJICKTPUUYECKHE
3apsIbl

https://m.edsoo.ru/EF3CUR72W

96

Hanps>k€HHOCTB IEKTPUYIECKOTO
nostst. [IpoOubIi 3apsn. Jlnanm
HaANPSKEHHOCTH MIEKTPUYECKOTO
noJis1. OMHOPOZHOE DIIEKTPUIECKOE
noje

https://m.edsoo.ru/9KBCOFP9X

97

IloTeHIIMAIBHOCTD

https://m.edsoo.ru/QJ4HEF4TR
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3JIEKTPOCTATHYECKOTO MOJISI.
Pa3HOCTh TOTEHITHAIIOB U
HaIpsHKEHUE

98

[lorennumanbHas 3HEprus 3apsaa B
3JIEKTPOCTATUYECKOM II0JIE.
[Torennuman 3neKTpOCTaTUYECKOTO
101

https://m.edsoo.ru/YODNX8N9Z

99

CBs13b HaIPSKEHHOCTH 110JIS U
Pa3HOCTH ITOTEHIIUAJIOB IS
3JIEKTPOCTATUYECKOTO OIS

https://m.edsoo.ru/3WNQFLP9Y

100

[TpuHIMT Cynepno3uiuu
3JIEKTPUYECKUX MOJIEH

https://m.edsoo.ru/WS1GYR4I3

101

Pemenue 3agau

https://m.eds00.ru/2630Y 5063

102

[Tone Toueunoro 3apsna. [lone
paBHOMEPHO 3apsKEHHOU cepsr

https://m.eds00.ru/BGX3JCTAQ

103

[Tosie paBHOMEPHO 3apsSIHKEHHOTO
o o0wséMy miapa. [lose
PaBHOMEPHO 3aPSKEHHOM
OECKOHEYHOM MIIOCKOCTH

https://m.edsoo.ru/L4L.5W448T

104

[IpoBOgHUKY B
3EKTPOCTATUYECKOM TI0JI€.
VYcioBue paBHOBECHS 3apsi0B

https://m.edsoo.ru/6GVP71B38

105

JIMBNEKTPUKHU U ITOJIYIIPOBOJHUKHI
B DJIEKTPOCTATHYECKOM I10J1€

https://m.edsoo.ru/3G6DWKG21

106

Konpencarop. DnekTpoéMKOCTh
KOHJEHCATOpa. JIEKTPOEMKOCTb
IUIOCKOTO KOHJIEHCAaTOpa

https://m.edsoo.ru/GHLGD83X7

107

[TapannensHOE coeqUHEHNE

https://m.edsoo.ru/60WN2ZDHS8
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KOHJICHCATOPOB

ITocnenoBarenbHOE COETUHEHNE

108 https://m.eds0o.ru/OZ9EPI4LY
KOHJICHCAaTOPOB
]

109 HEPTHA 3APDKCHHOTO hitps:/m.edsoo.r/SW376XS21
KOHJIEHCATOpa

110 Pemenue 3amau https://m.edsoo.ru/NLHAFISYY

BIDKEHUE 3apsHKEHHON YacTULIBI B

111 A p H https://m.edsoo.ru/9PGVSYIWG
OJTHOPOJTHOM DJICKTPHUYECKOM I10JIe

112 Pemenue 3agaq https://m.edsoo.ru/UXI1TUSMXW
O00011eHNE U CUCTEMATU3ALMS

113 3HaHUU MO TeMe "DIEeKTPUIECcKoe https://m.edsoo.ru/QCIRPYCGA
mose"
KouTponrHas pabota o teme

114 " P P " https://m.edsoo.ru/ WRQGZBRF7

DJIEKTPUYECKOE TOJIe

Cuna toka. I[TocTOSHHEINA TOK.
VYo CyIIIeCTBOBA

115 JTOBIT CYIHECTBOBATHA https://m.edsoo.ru/LSLE4KUVS5
MOCTOSTHHOTO JIEKTPUYECKOTO
TOKa
Hcrounuku Toka. Hanpsbxenue u

116 https://m.edsoo.ru/RUFC4YTDO
2J1C
3axon Oma s ygacTKka IeIH.

117 Ly H https://m.edso0.ru/64VZXZ2GP

3H6KTpI/IquKO€ CONMPOTUBJICHHUC

118

3aBUCHMOCTH COTIPOTHBIICHUS
OJIHOPOJTHOTO ITPOBOJIHUKA OT €T0
JUTMHBI U TITOIAIN TTOTIEPEYHOTO
CeUeHUs

https://m.edsoo.ru/KE2FEN35X

119

VYV ienbHO€E CONMPOTUBIICHUE
BellecTBa. Pemenye 3agaq

https://m.edsoo.ru/Y4ZTZRZAI
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ITocnenoBsarennsHOE,

120 napajuieibHOE, CMEIIaHHOE https://m.edsoo.ru/VE37ERCK6
COCTMHEHHE TIPOBOTHUKOB
Pacuér pa3zBeTBIEHHBIX

121 aeKTpudecKux nenei. llpasuna https://m.edsoo.ru/OQH1PIPRF
Kupxroga

122 Pemenue 3agau https://m.edsoo.ru/LXRB618PO

123 Pabora snekTpiieckoro Toka. https://m.edsoo.ru/PLTTBZGPC
3akoH />xoyns —Jlenna

124 Pemenue 3anau https://m.edsoo.ru/R6JHOGRY 6
MOITHOCTP JIEKTPUUECKOTO TOKA.

125 TenoBass MOIIHOCTG, BhIACIsICMAs https://m.edsoo.ru/CONEPSIIH
Ha PEe3UCTOpe

126 Pemenue 3amau https://m.edsoo0.ru/90KODG7HY

127 SAC w BryTpentce https://m.edsoo.rt/MGCEWIVUL
CONPOTHUBIIEHUE UCTOYHUKA TOKA

128 3akon OMa\,mm HOTHOH . https://m.edsoo.ru/XQP3R9DK4
(3aMKHYTOM) AIEKTPUIECKON TSN

129 Pemenue 3amau https://m.edsoo.ru/XDAVLS3JL

130 MoImHoOCTE UCTOUYHHUKA TOKA https://m.edsoo.ru/OWH2Q5JOS

131 Kopotkoe 3aMbikanue https://m.edsoo.rut/9WFHKYNVF

132 KoHnnencarop B menu mocTOSSHHOTO
TOKa

133 Pemenue 3agau https://m.edsoo.ru/52KZZJPDT
Pemenue 3agau no reme

134 "TIoCTOSIHHBIN IEKTPUYECKUI https://m.edso0.ru/5175121DC

TOK
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135

Pemenue 3amau no reme
"IToCTOSIHHBIN ANEKTPUUECKUI
TOK''CO€IMHEHUE MMPOBOJHUKOB

https://m.edsoo.ru/DX6SFSQS5I

136

Pemienue 3amad mo Teme
"TIoCTOSIHHBIN IEKTPUUYECKUI
ToK" CMEIIaHHOE COCTMHCHHUE
MIPOBOJTHUKOB.

https://m.edsoo.ru/K835ESINT

137

O000I1IIeHNE U CUCTEMATU3ALUS
3gaHui 110 TeMe "I1oCcTOSHHBIH
INEKTPUUYECKUIN TOK"

https://m.edsoo.ru/ WXUI1RUC5

138

KoHnTtponbHast pabota mo Teme
"IToCTOSIHHBIN ANEKTPUUECKUI

TOK

https://m.edsoo.ru/7S4PGOQHP

139

DnexTpuyeckas MpoBOAUMOCTh
Pa3IUYHbBIX BEILECTB.
DJIEKTPUUYECKUH TOK B METaslIax.
CBepXIpoBOAMMOCTh

https://m.edsoo.ru/DV219CC72

140

DIIEKTPUUYECKUH TOK B paCTBOpax U
pacruiaBax 3Je€KTPOJIUTOB. 3aKOHBI
®dapajnes 1S AIEKTPoIn3a

https://m.edsoo.ru/36L9OKOEE

141

DNEeKTPUYECKUH TOK B ra3ax.
[Inazma

https://m.edsoo.ru/MEDWMLCIJ6

142

DIIEKTPUUYECKUH TOK B BaKyyMe.
BakyymHble mpu6opsl

https://m.edsoo.ru/HNIAJ5B73

143

DJIEKTPUUYECKU TOK B
MOJTyPOBOTHUKAX

https://m.edsoo.ru/S6KAVJECB

144

[TomynpoBoAHNKOBBIE TPUOOPHI

https://m.edsoo.ru/EKLRQTDAX

145

DuU3NYECKU MPAKTUKYM MO0 TEME

https://m.edsoo.ru/Y15A50SQV
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"N3mMepeHue cuibpl TOKa U
HaIpsKEHUs B 1IENIU TOCTOSHHOTO
TOKa IPH MOMOILY aHAJIOTOBBIX U
HU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" win "3HAKOMCTBO C
g poBoii 1aboparopueit mo
¢uszuke. [Ipumepsl n3MepeHust
(U3NUECKUX BETHMYUH MPH
MOMOIIIM KOMITBIOTEPHBIX
TATYUKOB"

146

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOIO
JBUKEHMS C LIENIbIO ONIPENETICHUS
MI'HOBEHHOH cKopocTH"

https://m.edsoo.ru/CN3FHCY 83

147

DuU3NYECKU MPAKTUKYM M0 TEME
"N3mMepeHue yCKOpeHUsl Ipu
IIPSIMOJIMHEHOM
PaBHOYCKOPEHHOM JIBH>KEHHUH 110
HAKJIOHHOM MJIOCKOCTU" WK
"HccnenoBanve 3aBUCUMOCTH Ty TH
OT BpEMEHH NpHU
PaBHOYCKOPEHHOM JIBUKEHUH"

https://m.edsoo.ru/70Y40Y 610

148

Du3n4ecKuil IPaKTUKYM 110 TEME
"N3mMepeHue yCKOpEeHHUs
¢BOOOIHOTO ITafieHua" Win
"N3y4yeHue nBH>KEHUA Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edsoo.ru/87JADYSZ2

149

Du3n4ecKuil IPaKTUKYM 110 TEME
"N3y4yeHne qBUKEHMS Tea 110

https://m.edsoo.ru/DY1D4C16J
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OKPYKHOCTH C IIOCTOSIHHOH 110
MOJYJIFO CKOPOCTBIO" MIIH
"HccneqoBanue 3aBUCUMOCTH
nepuoja ooparieHusi KOHHYeCKOro
MasiTHUKA OT €ro rmapaMeTpoB"

150

Du3n4eCcKuil IPaKTUKYM 110 TEME
"M3Mmepenne paBHOAEHCTBYIOIIEH
CHWJIBI IPU ABMXKEHUHU OpycKa Mo
HAaKJIOHHOM IIOCKOCTH'" WIIH
"[IpoBepka runoTe3sl 0
HE3aBHCUMOCTH BPEMEHU
JBIDKEHUS OpycKa 10 HAKJIOHHOM
IUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT ero Macchl"

https://m.edsoo.ru/ZTOFG6J4U

151

DuU3NYECKU MPAKTUKYM M0 TEME
"UccnegoBanue 3aBUCUMOCTH CHJT
YIPYTOCTH, BO3HUKAIOUIUX B
npy>XKUHE U PE3SUHOBOM 00pasIie,
oT ux aedopmanuu" wim
"N3y4yeHue IBHKEHUS CUCTEMBI
TeJ, CBA3aHHBIX HUTHIO,
MEPEKUHYTOM uepes NErKui 610K

n

https://m.edsoo.ru/UL391C4QD

152

Du3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue kodpduirienta
TPEHMUsI 110 BEJIMYUHE YTJIOBOTO
K03 urmenTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHHS OpycKa 110 HAKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM

https://m.edsoo.ru/78PFNYOAZ
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K03 PHULIMEHTOM TpeHHS" UITH
"N3yuyeHue IBUKEHUS rpy3a HA
BaJly C TpeHUEM"

153

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuit
paBHOBeECHs TBEPIOIO Tea,
HMMEIOIIET0 OCh BpalleHus" WIn
"KoHcTpynpoBaHre KPOHIITEITHOB
Y pacy€T CUJ ynpyroctu' uimu
"N3y4yeHue ycTOHYuBOCTH
TBEPAOTO TEJIA, UMEIOIIETO
MJI01LAb OTIOPHI"

https://m.edsoo.ru/MIOQT27R6

154

DuU3NYECKU MPAKTUKYM 10 TEME
"M3mepenune uMiryJibca Tela mno
TOPMO3HOMY MYTH" WUJIH
"N3mMepeHue CUilbl TATH, CKOPOCTH
MOJIENN SIIEKTPOMOOHIIS U
MOIITHOCTH CHJIBI TSATH'" WITH
"CpaBHEHNE U3MEHEHUS UMITyJIbCa
TeJla ¢ UMITYJIbCOM CHJIBI" MK
"HccnenoBanue coxpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3auMOJICUCTBUN" WIIH
"M3MepeHne KUHETUYECKOM
SHEPIuH Tejla O TOPMO3HOMY
nyTu"

https://m.edsoo.ru/FZ0CNRGTA

155

DuU3NYECKU MPAKTUKYM MO TEME
"N3y4yeHue u30TepMUYECKOro
npouecca (peKOMEHI0BAaHO

https://m.edsoo.ru/T66K4CKZG
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UCTONIb30BaHue ITUPPOBOI
nabopatopun)" wim "M3ydeHune
M30XOPHOTO Mpolecca" uiu
"N3yuenue nzobapHoro mporecca”
unu "[IpoBepka ypaBHEHHUs
cocTossHUs"

156

DuU3NYECKU MPAKTUKYM 10 TEME
"HU3mepenne ynenbHOi
TEINIOEMKOCTH" HIIH
"HccnenoBanue nporecca
OCTBLIBaHUS BellecTBa" MIIN
"UccnenoBanue aanadaTHOTO
npouecca" uiu "H3ydenune
B3aUMOCBSI3U SHEPTUU
MEXMOJICKYJISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPBI
KHUIICHUS KUIKOCTEN"

https://m.edsoo.ru/PPBTS0U4D

157

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEMN
WCTIApEHUS KUJKOCTEN" I
"HU3MmepeHue yaenbHOM TENI0ThI
raByieHus apaa’ win "M3yyenue
CBOMCTB HACBHIIIEHHBIX APOB" WU
"U3mepenune abCcomOTHON
BJIQYKHOCTH BO3/yXa U OLICHKA
Macchl IapoB B IOMeIeHUN" .
N3mepenue kodddurmeHra
MOBEPXHOCTHOT'O HATSKEHUS

https://m.edsoo.ru/0ZA5PMDOQ7

158

Du3n4ecKuil IPaKTUKYM 110 TEME

https://m.edsoo.ru/SBPTN1YZU
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"HabmtoieHre mpeBpamieHust
SHEPTUU 3aPSHKEHHOTO
KOHJIEHCATOpa B YHEPTHUI0
W3JIyYEHHS CBETOMOA" WIIN
"M3y4yeHune npoTeKaHus TOKa B
LMy, coiepkalie konaencarop"
M "Pacnpenenenne pasHOCTH
NOTEHLUAJIOB (HaNpsyKEHUs ) IpU
II0CJIE0BATEILHOM COEIUHEHUH
KOHJIEHCAaTOpOB"

159

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue cMEIaHHOTO
COEIMHEHUS PE3UCTOPOB" Win
"N3mepeHue yaenbpHOro
CONPOTHUBIICHUS TPOBOJHUKOB"
ninn "UccienoBanne 3aBUCUMOCTH
CUJIbI TOKA OT HAIPSDKEHUS IS
JIaMITbl HAKaJIUBaHUS"

https://m.edsoo.ru/UAIS3VVKE

160

Du3n4ecKuil IPaKTUKYM 110 TEME
"HaGmronenue snexTponuza" uim
"U3mepenue 3apsana
OJTHOBAJIEHTHOI'O MOHA" YN
"HccneqoBanue 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA
oT temneparypsl” uinu "CHsrue
BOJIbT-aMIIEPHOU XapaKTEPUCTUKU
aroma"

https://m.edsoo.ru/72JJ3YC6L

161

PeseprubIil ypok. O6001IEeHNE U
cucremMatru3anus 3HAHHUHU 110 TEME

https://m.eds00.ru/LQO9I3IMS5SQ
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"Kuuemartuka"

162

PeseprubIil ypok. O6001IEeHNE U
CUCTEeMAaTH3aIHsl 3HAHUH 110 TeMe
"Tunamuka"

https://m.edsoo.ru/S7CS1UFMI

163

PeseprubIit ypok. O6001IeHNEe 1
CHCTEMAaTU3alMs 3HaHUH 110 TeEME
"Crartuka TBEp0ro Tena"

https://m.edsoo.ru/ XVUMKRX6N

164

PeseprubIit ypok. O6001IeHNEe 1
CUCTEeMaTH3allMs 3HaHHU 110 TeMe
"3aKOHBI COXpaHEHHS B MEXAHHUKE

https://m.edsoo.ru/C37WXULT2

165

PesepBHeIil ypok. O6o0IIeHNE 1
cucremMaru3anus 3HAHHUHU 110 TEME
"OCHOBBI
MOJICKYIIPHOKUHETUIECKOM
Teopun"

https://m.edsoo.ru/3PBKBKI6D

166

PesepBHeIit ypok. O6o0IIeHHE 1
CHCTeMaTH3allysl 3HAHUH 110 TEMe
"Tepmoaunamuka. TennoBbie
MaIuHb"

https://m.edsoo.ru/IZZC67VF1

167

PesepBHeIit ypok. O6o0IIeHHE 1
CUCTEeMAaTH3aIHsl 3HAHUH 110 TeMe
"ArperatHbl€ COCTOSIHUS
BemlecTBa. Pa3oBbie mepexoap”

https://m.edsoo.ru/1YSH3LOLN

168

PesepBHeIit ypok. O6o0IIeHHE 1
cucremMaru3anus 3HAHHUHU 110 TEME
"OnexTpuueckoe nosue"

https://m.edsoo.ru/URWBS5CULE

169

PeseprubIil ypok. O6001IEeHNE U
cHCTeMaTH3alHs 3HaHUH 110 TeMe

https://m.edsoo0.ru/4ANCOULLOV



https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V

"TIoCTOSIHHBIN IEKTPUYECKUI

TOK

PesepBHelil ypok. O6o0IIeHHE 1
170 cucTeMaTu3alus 3HaHUH 1o TeMe
"ToKM B pa3In4HbIX cpenax”

https://m.edsoo.ru/WZ02PRIG1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170

16



https://m.edsoo.ru/WZ02PRIG1

11 KJIACC

KoandyecTBO 4acoB

Ne Hdara DJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontponbnbsie IlpakTHyeckue
n/n Bcero U3y4YeHHsI 00pa3oBaTesIbHbIC PECYPChI
padoThI padoThI

B3anMonelicTBHE TOCTOSHHBIX
MarHMTOB U NPOBOJHUKOB C

| POBOA | https://m.edsoo.ru/HOSJ3PQ24
TOKOM. MarauTHoOE IoJIe.
['unore3a Amnepa
BekTop MarHuTHOM MHIYKIIHH.
II CyIepno3

2 PHHIHIT €y pHV i 1 https://m.edsoo.ru/OYNNES57SO
MAarduTHEIX monei. JIuauu
MarHMUTHON MHIYKIIUU
MarauTHoOe moje IPOBOIHUKA C

3 POBOL 1 https://m.edsoo.ru/F10ASACBX
ToKOM. OnbIT DpcTena
Cunna Amrepa, e€ HarpaBJIEHHE

4 HIa AMIEPa, €€ HapasJIeHue 1 https://m.edsoo.ru/1JEDFSHEN
MOYJTb

5 Pemenue 3amau 1 https://m.edsoo.ru/R8OPKEZP4
[Ipumenenue 3akoHa Ammepa.

6 DNEeKTPOU3MEPUTEIILHBIE 1 https://m.edsoo.ru/SA2ACKSRB
PUOOPHI
Cuna JlopeHiia, e€ HanrpaBlieHHE
A MOIYJIb. JIBHKEHNE

7 Y {[ 1 https://m.eds0o0.ru/6MB8YZ8TN
3apsOKEHHON YacTHITHI B
OJTHOPOJTHOM MarHUTHOM IT10JI€
Pemtenue 3agau 1 https://m.edsoo.ru/FWURORSOE
Pa6ota cunsl Jlopeniia 1 https://m.edsoo.ru/MTHD23745

10 Pemienue 3amau 1 https://m.edsoo.ru/GHS8JAPHBQ



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ

11

MarHuTHOE II0JI€ B BEILIECTBE.
deppoMarHeTuku, napa- u
UaMarHeTUKA

https://m.edsoo.ru/W7HGQBK70

OCHOBHBIE CBOMCTBA

12 ¢deppomarneTkos. [Ipumenenue https://m.edsoo.ru/960J4E47D
(beppoMarHeTUKoOB
Pemenne 3amau mo treme

13 " ! " https://m.edso00.ru/Q8JGTYNHT

MaruuTtHoe nose

P

14 " CHICHHE 33/t r[o"TeMe https://m.edsoo.ru/MPCUALFIM

MaruautHoe noe

SIBiIeHUE YIEKTPOMArHUTHON

15 nHaykuuu. [Iotok BekTopa https://m.edsoo.ru/V7BSKAU8§9
MarHuTHON MHAYKITUU

16 OC unaykuuu https://m.edsoo.ru/8STLELGTIZ
3 N

17 AKOH SHICKTPOMATHITHON https://m.eds00.r/7TEOPOGAR3
nnaykuuu dapanes
B .

18 HXPEBOC STEKTPHHECCKOC HOTE https://m.edsoo.ru/IONVHOINK
Toxu dyko
OJIC MHOYKIMY B IBUKYIIIHXCS

19 https://m.edsoo.ru/X00I3RAA1
MIPOBOTHUKAX

20 Pemrenue 3agau https://m.edsoo.ru/ZZTUBO2GQ

21 [IpaBuno Jlenna https://m.edsoo.ru/GIRNARYL9
NunyktuBHOCTH. Karyiika

22 WHIYKTUBHOCTH B L[ETIH https://m.edsoo.ru/37WBAJCTF
IMOCTOSIHHOTO TOKa
SIBiienne camo k. DJ1C

23 BICHHE CAMOMHAYKINH. /| https://m.eds00.r/99CECGMBH
CaMOMHIYKITUU

24 DHeprust MarHUTHOTO MOJIst https://m.edsoo.ru/PS4XRHOGS



https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS

KaTYILIKH C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

25

Pemenue 3amau

https://m.edsoo.ru/MAWTH1ZS0

26

O0001IeHrEe U CUCTEMAaTU3AIIH
3HAHUH 110 TEME
"OnexrpoaguHamMuka"

https://m.edsoo.ru/WZCM1SBLO

27

KonrponsHast pabora o Teme
"OnexrpoauHamMuka"

https://m.edsoo.ru/N9QLKI45Y

28

KomnebarensHas cucrema.
CB00OIHBIE KOJIEOAHUS.
I"apmonmueckue konedaHus

https://m.edsoo0.ru/R7TD8WGSTQ

29

Kunematnueckoe u
IUHAMHAYECKOE OMMMCAHUE
KOJIEOATEIbHBIX IBUXKECHUN

https://m.edsoo.ru/G1UGM9AS5P

30

DHEPreTU4ecKoe ONMMCAHME.
BriBox quHaMuyeckoro
OMHCaHUs TAPMOHUYECKUX
KoeOaHuil U3 ux
SHEPTEeTUYECKOTro U
KHUHEMATHUYCCKOT'O OITMCAaHUA

https://m.edsoo.ru/3A83V2VLE

31

Awmruutyaa u ¢gaza koaedbaHuit

https://m.edsoo.ru/IRUHIPMT]1

32

[Tepron 1 yacToTa KOJICOAHHIA.
[Teproa Manbix CBOOOIHBIX
KoJe0aHui MaTeMaTU4eCKOTo
MasiTHHKA. [leprnon cBOOOTHBIX
KoJIeOaHUH TIPYKUHHOTO
MasiTHHKA

https://m.edsoo.ru/BUSUSUF04

33

3aryxaromue KoneOaHusl.

https://m.edsoo.ru/TGTITWAUQ



https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0

BrinyxeHHbie KonebaHusl.
Pe3onanc

34

ABTOKOJICOaHUSA

https://m.edsoo.ru/BW1KOUGVP

35

Pemrenue 3agau

https://m.edsoo.ru/XPWCJI9CPJ

36

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTax"

https://m.edsoo.ru/DAYGBRUY]J

37

O0001IeHrEe U CHUCTEMAaTU3ALIHS
3HAHUH 110 TeMe "MexaHndecKue
Kkosebanus"

https://m.edsoo.ru/SVIMHCHI10

38

DNeKTpOMarHuTHBIC KOJICOaHusI.
KonebaTenbHbIl KOHTYD

https://m.edsoo.ru/H5SB2W8APN

39

®opmyna Tomcona. Cs3b
aMILUINTYAbI 3apaia
KOHJIEHCATOpa C aMIIUTYI01
CHJIBI TOKA B KOJI€0aTeILHOM
KOHTYpe

https://m.edsoo.ru/RHGLVVKQS5

40

3aKOH COXpaHEHUS SHEPTUHU B
AAcaAILHOM K0Ie0aTeIbHOM
KOHTYpEe

https://m.edsoo.ru/MMO1P2WQN

41

3aTyxarollne NEKTPOMarHuTHbIE
KosieOaHus. BeIHyXIeHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

https://m.edsoo.ru/4VHII3 UMW

42

[Tepemennsbiii Tok. Pesuctop u
KOHJIEHCATOP B LN
MEPEMEHHOT0 TOKa

https://m.eds00.ru/OG6JQHTOD

43

KaTYH_IKa HHAYKTHBHOCTHU B LCIIN
MEPEMEHHOT'O TOKA

https://m.edsoo.ru/6P4EK01H7



https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7

3axoH OMa 1)1 AJIEeKTpUYECKOU

44 https://m.edsoo.ru/P1FZDISQV
LTI TTIEPEMEHHOTO TOKa
MOImHOCTb IEPEMEHHOI0 TOKA.
45 AMILHTYROS 1 ACHCTBYiOMee https://m.edsoo.ru/6PACXH152
3HAUEHUE CHIIBI TOKA U
HaANPSDKEHUS
46 Pe3onaHcC B aeKkTpUyUecKoil enu https://m.edsoo.ru/AYQWXESRA
47 Pemrenue 3agau https://m.edsoo.ru/0CVLSMIOS
W neansHeIH TpaHchOpPMATOp.
48 Hpomssozctso, nepenata n - https://m.edsoo.ru/F142U7UQR
noTpedIeHNe NEKTPUIESCKON
SHEPTUU
DKOJIOTUYECKHE PUCKHU TIPU
MIPOU3BOJICTBE IIIEKTPOIHEPTHUH.
49 Kynberypa ucnons3oBanus https://m.edsoo.ru/UYDMIDXZW
ANEKTPOIHEPTHH B MIOBCEAHEBHON
KU3HH
50 Pemrenue 3agau https://m.edsoo.ru/IR54QM6EF2
51 Pemenue 3amau https://m.edsoo.ru/7UFPFF3KK
O06o001IeHre U cucTeMaTU3alus
52 3HAHUH MO TEME https://m.edsoo.ru/I6YYY79EQ
"DneKTpoOMarHuTHBIC KoeOaHus"
MexaHn4eCKHUe BOJIHBI.
53 XapaKTepUCTUKA MEXAHUYECKUX https://m.edsoo.ru/OP6YANBXC
BOJTH
54 CBoiicTBa MEXaHUYECKUX BOJIH https://m.edso0o.ru/4S5QXKBUX
55 3ByK. XapaKkTepUCTUKH 3ByKa https://m.edsoo.ru/UEH3ZVKKV
56 Nudpa3Byk u yIbTpa3ByK. https://m.edsoo.ru/24XDNL1P1



https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1

[ITymoBoe 3arpsi3HeHME
OKpYKarollei cpebl

57

Pemenue 3amau

https://m.edsoo.ru/SWQOQHEYAJ

58

DEeKTPOMarHUTHHIE BOJHBI.
N3nydenue 31eKTpOMarHUTHBIX
BOJIH

https://m.edsoo.ru/EHMGUTOBG

59

3HEpFHﬁ3H€KTpOMaFHHTHHX
BoJid. CBolicTBa
AJICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6V 5

60

[IIxana 31€eKTpOMarHUTHBIX BOJIH.
IIpuMeHeHne 37EKTPOMarHUTHBIX
BOJIH B TEXHHKE U OBITY

https://m.edsoo.ru/RZEBKEKVL

61

[TpuHIMIBI paguOCBSI3U U
TCHCBHHCHHH.PaHHOHOKaHHH.
DNeKTpOMarHuTHOE 3arpsi3sHEHUE
OKpYKaroILEe Cpebl

https://m.edsoo.ru/7ZKCCHOBNS5

62

KontponbHas padoTa mo teme
"Konebanus u BoIHBI"

https://m.edsoo.ru/NJT16HVEI

63

Caer. 3aKOH IPSIMOJIMHENHOTO
pacmpocTpaHeHus CBeTa

https://m.edsoo.ru/KSRDTMZWV

64

Pemenue 3agau Ha npuMeHEeHUE
3aKOHA NPSIMOJIMHEWHOTO
pacnpoCcTpaHEHUs CBETA

https://m.edsoo.ru/3H2YL4R41

65

Otpaxenue cBera. [mockoe
3epkao. Cdepuueckoe 3epKaio

https://m.edsoo.ru/TIX9ZBOSG

66

[Ipenomnenue cpera.
AOCOIIOTHBIA U OTHOCUTEJIHLHBIN
MOKa3aTeNb MPETOMIICHHS.

https://m.edsoo.ru/LNCHJ3MOR



https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R

[TonHOE BHYTpEeHHEE OTpaKEHUE.
[IpenenbHbIN yroy MoJHOTO
BHYTPEHHEIO OTPAKEHUS

Pemenue 3agau Ha npuMeHeHUE

67 3aKOHOB OTPAXEHUS U https://m.edsoo.ru/C4D3UDGG4
MPEJIOMJICHUS CBETA
Xon nydeit B mpusme. Jlucnepcus

68 cBeTa. CIIOKHBIN cocTaB Oemoro https://m.edsoo.ru/HYZWS63L.2
cBerta. LlBer
JInn3zpl. ®OKyCHOE PacCCTOSTHUE U

69 https://m.eds00.r/SXWYEXTXM
ONITUYECKAs CHJIa JTMH3BI
[TocTpoenne nzodpaskeHuii B

70 JIMH3aX U UX CHUCTEMaX. https://m.edsoo.ru/6SRTDG4V7
YBenu4yeHue JuH3bI
Pemenue 3agau Ha noctpoeHue

71 M300paKEHUH, MOTyIaeMbIX C https://m.edsoo.ru/YAGCQPWZX
MIOMOIIIBIO JIMH3

72 I'1a3 xak ontryeckas cucrema https://m.edsoo.ru/OVMKI19EZ
Pewmenue 3anau. IIpenenst

73 MPUMEHUMOCTH IT'€OMETPUYECKOI https://m.edsoo.ru/OENIDYBRZ
ONITHUKH
CKopocCTb CBETA U METOBI €€

74 https://m.edsoo.ru/UCGBDSEVT
HU3MEPEHUS

75 Hucnepcus cera https://m.edsoo.ru/1VIJZOF05

76 WNuTepdepenius cera https://m.edsoo0.ru/ZQB6756KE
KorepeHnTHble HCTOYHUKHU.

77 YcnoBus HaOOICHUS https://m.edsoo.ru/HIXX3PSWN

MAaKCUMYMOB 1 MUHUMYMOB



https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN

78

Pemenue 3amau

https://m.edsoo.ru/SX9F3FNP3

79 [Ipumenenue narepdepeHIum https://m.edsoo.ru/ 1 TISQL6DM

80 Judpakius cBeTa https://m.edsoo0.ru/KPOD2N63D
JudpakimonHas pemeéTka.

81 YcaoBue HAOIOACHUS TJIAaBHBIX https://m.eds00.ru/V7S3Y95TQ
MaKCHUMYyMOB

82 Pemrenue 3agau https://m.edsoo.ru/LI6LZ3AWE
[Tonepe4HOCTh CBETOBBIX BOJIH.

83 https://m.edsoo.ru/ TWKJKW3NH
ITonspusanus ceera

84 Pewenne 3anau https://m.edsoo.ru/766EAF7DL

85 CBeTOoBbIC ABJICHUS B IPUPOJIE https://m.edsoo.ru/VIWIIR3ES
O06o001IeHre U cucTeMaTU3alus

86 Hj " | a https://m.edso0.ru/ZQ1JZTMYC
3HaHu# 1o Teme "OnTuka
KontponbHas padoTa mo teme

87 https://m.edsoo.rt/ WMVMIARQU
«OnTuka»
['paHUIBI TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.

88 https://m.edsoo0.ru/GTO85PL4Q
3aKOHBI SJIEKTPOIUHAMUKHU U
MPUHLIMIT OTHOCUTEJILHOCTH
ITocTynatel cienuaibHOU TEOPUU

89 https://m.eds00.ru/SSVLSW7WK
OTHOCUTEIILHOCTH
[IpocTpaHcTBEHHO-BpEMEHHOM
unTepsai. [IpeobpazoBanus
Jlopenua. Ycinosue

90 pern https://m.edsoo.ru/7ZFTXIX84
npuauHHOCTH. OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKpAIllEHUE JTUHBI

91 DHeprusi ¥ UMIYJIbC https://m.edsoo.ru/GPUPD6117



https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7

pCHHTHBHCTCKOﬁ qaCTUILIbI

CBs3b MaccChl € SHEpTUEH 1

92 HMMITYJIbCOM PEJIITUBUCTCKOM https://m.edsoo.ru/UOC7TGTFMG
YacTULIBI. DHEPT s MOKOs

93 E:ﬁ:g:;;:oe TEIIIoBoe https://m.edsoo.rt/YWVZA9IQOH

94 3akoH cMemenns Buna https://m.edsoo.ru/R1JD6DWAM

95 gﬁiﬁf{eja M. Ilnaria o kpanTax. https://m.edsoo.ru/RW82CYU89

96 DHeprusi U UMITyJIbC POTOHA https://m.edsoo.ru/14SLLOJ97
®otorddext. OnpiTer A. T

97 CroneroBa. 3aKOHBI https://m.edsoo.ru/NM4VEIDIM
dorordpdekra
YpaBHeHue DUHIITEHA AJIs1

98 dororddekra. "Kpacnas https://m.edsoo.ru/DOQYSU4GM
rpanuna” Gorosddexra

99 Aapnerne ceeta. Omerret I1. H. https://m.edsoo.ru/1746VP412
JleOeneBa

100 BonHoOBEIE CBOMCTBA YaCTHIL https://m.edsoo.ru/UMEW9AOCE
Bounnbl ne bpoina. [nvuHa BoTHBI

101 e POt H pasmepel O?HaCTH https://m.edsoo.ru/MVA3A30ZQ
JIOKAJTA3AIMH BUKYIICHCS
YaCTHUILIBI

102 Koprtyciynspro-BosHoBoit https://m.eds0o0.ru/2XMBTMSAQ
Ty alii3M

103 JldpaKiist SICKTPOROB Ha https://m.edsoo.ru/XH242PNOK
KpUCTaJIax

104 Crenuduika u3mMepeHuii B https://m.edsoo.ru/BMLQCWUG6S



https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S

Mukpomupe. COOTHOILIEHUS
HEOMpEeIeTEHHOCTEN
I'eitzenbepra

105

Pemenue rpaduyeckux 3amau

https://m.edsoo.ru/D207BTWDJ

106

Pemenue pacu€THpix 3ama4

https://m.edsoo.ru/ZUBH25VIV

107

KonrponsHas pabora o remam:
"OcuoBer CTO",
"KopnyckyasipHO-BOITHOBOM
Tyanu3m"

https://m.edsoo.ru/U4HQ8CZ90

108

OMNBITHI 11O UCCIIETIOBAHUIO
cTpoeHus aroMa. [lnanerapnas
Mozenb atoma Pesepdopaa

https://m.edsoo.ru/SMMRTGFK1

109

[Toctynatel bopa

https://m.edsoo0.ru/SWV5SUNSJ

110

Bunel ciektpoB. CiekTp
YPOBHEM 3HEPrUuM aToma
BOJOpOJA

https://m.edsoo.ru/T6T3IFTQ6Y

111

CrioHTaHHOE U BBIHYKJIEHHOE
U3JIy4eHHUE CBETA

https://m.edsoo.ru/WJ9SLAOOQP

112

Jlazep

https://m.edsoo.ru/CAG7KBIQ7

113

Hyxnonnas mozens sanpa
I'eitzenbepra-MBanenko. 3apsg u
MaccoBoe 4ucio aapa. M3oromsl.
PagnoakTuBHOCTE

https://m.edsoo.ru/JGIMALCVV

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOLIETO
n3ny4deHus. BnusHue
PaZOaKTUBHOCTH Ha KUBBIE
opranu3msl. Jlozumerpust

https://m.edsoo.ru/SQM2PG4J1



https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI

115

DHeprusi CBSA3U HYKJIOHOB B sI/Ipe.
Anepubie cunbl. Jlegext Macchb
sapa. SlaepHblie peakium.
Anepusie peakTopsl. [Ipobiaemsr
YIPAaBIIsIEMOT0 TEPMOSIEPHOTO
CUHTE3a. DKOJIOTHYECKUE
ACIIEKThI PA3BUTHS SIICPHON
SHEPTEeTUKU

https://m.edsoo.ru/YOQ4MRH2H

116

Mertoibl perucTpaiuu u
HCCIIEIOBAHUS AJIEMEHTapHBIX
yactull. DyHgaMmeHTaabHbIe
B3auMoOAcCTBUA. baproHsl,
MC30HBI U JICIITOHBL.
IIpencraBnenne o CtanaapTHOU
Mojenu. KBapk-rimtooHHas
MOJIETb aIJPOHOB

https://m.edsoo.ru/1EJHULHDS5

117

du3suka 3a npeaeraMu
CranpaptHoit monenu. Témuas
MaTepus U TEMHas SHEPTHUs.
EnuHCcTBO DM3MYECKOi KapTHHBI
MHpa

https://m.edsoo.ru/A6IWSWE4Z

118

Dtansl pa3BUTHUS ACTPOHOMUH.
3HaueHue aCTpPOHOMUU

https://m.edsoo.ru/KG802NR9U

119

[TprMEeHHMMOCTB 3aKOHOB (DU3HKH
JUTSE OOBSICHEHUS TIPUPO,IBI

KOCMHUYECKUX 00BEKTOB. MeTo bl
ACTPOHOMUYECKUX UCCIENOBAHUMI

https://m.edsoo.ru/ WIQ1L87R6

120

CoBpeMEeHHbIE ONITUYECKHE
TEJIECKOTIbI, PaJHOTENIECKOIIbI,

https://m.edsoo.ru/KOWWMA4JIE



https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5
https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE

BHeaTMoc(epHast aCTpOHOMUS

121

Bun 3Bé3nHoro He6a. Co3Besnus,
SIPKUE 3BE3/bI, IUIAHETHI, UX
BUINMOC IBUKXCHHUC

https://m.edsoo0.ru/TNS5KWOTY

122

Conneunas cucrema. CoJHize.
ConHeyHass aKTUBHOCTb.
Uctounuk sueprun CoiHia u
3BE3]

https://m.edsoo.ru/UGLWTUXUH

123

3BE3bI, NX OCHOBHBIE
XapakTepucTuku. Jluarpamma
"CeKTpaIbHBIN KJIacc —
CBETUMOCTB"

https://m.edsoo.ru/1 XHH46BIR

124

3Be3 bl IIaBHOMI
MOCIEI0BATELHOCTH

https://m.edsoo.ru/IF3TMPIO1

125

BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE NPEACTABIECHUS O
IIPOUCXOXKACHUN U IBOJIIOLUN
CouHiia 1 38631 DTalkl )KU3HA
3BE3]T

https://m.edsoo.ru/Y3IMJO6ZTY

126

Muneunsiii [1yTe — Hama
lNajakTuka. TUIbI rajJakTUK.
UYEpHble ABIPHI B sipax rajJakTHK

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Pacuimpenne
Bcenennoii. 3akon Xa66ma.
Teopust bosbiioro B3psisa.
PennkroBoe uznyuenue

https://m.edsoo.ru/UCGDOBD7Y

128

MacmrabHas CTpyKkTypa
Bcenennoii. MeraramakTuka

https://m.edsoo.ru/XTCIKQGX4



https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4

129

Hepeménnsie npobdiaembl
aCTPOHOMHH

https://m.edsoo.ru/WCAIUBA2Q

130

@u3nYeCcKUil IPAKTUKYM I10 TEME
"HMccnemoBaHue MarHUTHOTO
1OJISI IOCTOSIHHBIX MAarHUTOB"
niu "HcciienoBanne CBOMCTB
(dheppoMaraeTukoB" UM
"UccneqoBanue IeHCTBUI
MTOCTOSTHHOTO MarHuTa Ha paMKy
¢ TOKoM"

https://m.edsoo.ru/OJIEYJBSH

131

®u3nYeCcKUil IPAKTUKYM I10 TEME
"N3mepenue cunbl Amriepa’ uium
"N3yuyeHne 3aBUCUMOCTH CHJIbI
Amrepa oT cuiibl TOKa" HIIH
"OnpeneneHne MarHUTHOM
MHJyKUIUHA Ha OCHOBE U3MEPEHUS
cuiibl Ammnepa”

https://m.edsoo.ru/567ERZSQT

132

DuU3NYECKU MPAKTUKYM 10 TEME
"UccneqoBanue ABJICHUS
BJIEKTPOMArHUTHON MHIYKIIMH"
unu "OnpeneneHnue HHAYKIIUU
BHUXPEBOI'0 MarHUTHOTO 1OJs"

https://m.edsoo.ru/6041UI80D

133

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue ABJICHUS
camonHaykiuu'" mwim "COopka
MOACIN BHGKTpOMaFHI/ITHOI‘O
reHeparopa"

https://m.edsoo.ru/FNW63917S

134

®uU3NYECKU MPAKTUKYM 10 TEME
"U3mepenue neproa CBOOOTHBIX

https://m.edsoo0.ru/GAXGU69KA



https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA

KoJeOaHui HUTSIHOTO U
NPy XKUHHOTO MasTHUKOB"

135

@u3nYeCcKUil IPAKTUKYM I10 TEME
"[IpeoOpazoBanme YHEPTUU B
IIPYKUHHOM MasiTHUKE"

https://m.edsoo.ru/SJ3HWUJFI

136

®uU3NYECKU MPAKTUKYM 10 TEME
"MccnenoBanue nepeMeHHOTr0
TOKa 4epe3 MOCIIeA0BaTENbHO
COEAMHEHHBIE KOHAEHCATOD,
KaTyIIKy U PE3UCTOp" WiH
"UccnenoBanue paboTh
HCTOYHUKOB CBETA B LIETIH
MEepEeMEHHOro ToKa"

https://m.edsoo.ru/LNOY8MGT9

137

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3yueHue napameTpoB
3BYKOBOU BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue nokazaTeins
MpEeJIOMJICHUS CTEKIA" W
"TTonmyuyenue n300pakeHUs B
CUCTEME U3 IJIOCKOTO 3epKaja U
JVH3BI"

https://m.edsoo.ru/PSFIZF82U

139

®u3NYeCKUil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSTHUS OT
BelecTBa (Ha MpUMEPE JKUTKUX
nuH3)" unn "U3mepenue
(hOKYCHOTO PaCCTOSTHHS
paccenBarOIUX JUH3"

https://m.edsoo.ru/Q0Q2UZ8N9



https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9

140

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmonenue nudpakumm,
UHTEep(hEPEHITNN U TIOJIIPU3AITIT
cera"

https://m.edsoo.ru/RIEYWY7CM

141

@u3nYeCcKUil IPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbca U
SHEPIUU PEISITUBUCTCKUX YACTHIL
(o dororpadusm TpexoB
3apsHKEHHBIX YacTHUL B
MarHuTHOM ToJe)"

https://m.edsoo.ru/OTLRWY3PW

142

®u3nYeCcKUil IPAKTUKYM I10 TEME
"NU3mepenue nocrosinHou [Lmanka
Ha OCHOBE HMCCJIEJOBAHUS
dbotodrddexra" nnm
"UccnenqoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOIUO OT
HanpspkeHus"

https://m.edsoo.ru/Y34AXONLN

143

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue ciekTpa
pa3peKeHHOT0 aTOMapHOT0
BOJIOpOJa U U3MEPEHUE
noctosiHHoM Punbepra"

https://m.edsoo.ru/8PYJEZYBO

144

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue paiOaKTUBHOTO
(dhoHa C UCTIOJIb30BAaHUEM
nosumerpa" unm "N3yuenue
IIOTJIOIIEHUS OETa-4aCTHI]
aroMuHueM"

https://m.edsoo.ru/C3HI5SS5E4

145

®uU3NYECKU MPAKTUKYM 10 TEME

https://m.edsoo.ru/PR4K00VZY



https://m.edsoo.ru/R1EYWY7CM
https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/PR4K00VZY

"HaOnroaenus 3BE31HOr0 Heba
HEBOOPYKEHHBIM TJ1a30M C
HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUHN VIS OTIPEICIICHHIS
MOJIOKEHHUS HEOESCHBIX 00BEKTOB
Ha KOHKPETHYIO JJaTy: OCHOBHBIC
co3Be3usi CeBepHOro
MIOJIyIIApHs U sIpKHE 3BE3BI" WU
"Hab6mronenus B Teneckor JIyHBI,
IIJIAaHET, TYMAHHOCTEU U
3BE3QHEIX CKOILJIEHUN"

146

O060011IeHNE U CHCTEMATH3ALIH
3HaHuil. Pone ¢pusuku u
ACTPOHOMHUHU B DIKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH chepax NesaTeTbHOCTH
YyeJIOBEKa

https://m.edsoo.ru/XABKPSEJ3

147

O06o001IeHre U cucTeMaTU3alus
3Hanuil. Posib 1 MecTo ¢pu3nku u
ACTPOHOMUU B COBPEMEHHOMU
HAay4YHOM KapTUHE MUpA

https://m.edsoo.ru/G145HQT3W

148

O06o01IeHne U cucTeMaTU3aUs
3HaHuil. Pone pusnueckoit
TeopHuH B (HOPMUPOBAHUU
MpeACTaBICHUH 0 Pu3nUecKon
KapTHHE MHPa, MECTO
(bu3NYeCcKoil KapTUHBI MHpPa B
o01eM psiay COBpEMEHHBIX
€CTECTBEHHO-HAYUHBIX

https://m.edsoo.ru/AOX66XKGX



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX

MPEJCTABICHUN O IPUPOJIE

149

O0001IeHrEe U CHUCTEMAaTU3 AN
3HaHu# 1o Teme "Kunemaruka"

https://m.edsoo.ru/34RK44YVZ

150

O0001IeHrEe U CUCTEMAaTU3AIIH
3gagui mo treMe "Kunematuka'

https://m.edsoo.ru/EOD18QXGW

151

O06o001IeH e U cucTeMaTU3alus
3HaHu# no teme "JluHamuka"

https://m.edsoo.ru/VTQF4UOXU

152

O0001IeHrEe U CHUCTEMAaTU3ALIHS
3HaHui 1o teme "CraTuka
TBepaoro Tena"

https://m.edsoo.ru/ASCPSEJHX

153

O0001IeHrEe U CUCTEMAaTU3ALIHS
3HAHUH 110 TeMe "3aKOHEBI
COXpaHEHUA B ME€XaHUKe"

https://m.edsoo.ru/7A6P6FWC2

154

O0001IeHNE U CHCTEMATH3AIHUS
3HaHu# 1Mo TeMe "OCHOBEI
MOJICKYJISIPHO-KUHETHUECKOU
Teopun"

https://m.edsoo.ru/JRCSWNXDH

155

O0001IeHNE U CHCTEMATH3AIHUS
3HAHUH T10 TEME
"Tepmonunamuka. TenaoBbie
MaIIuHbL"

https://m.edsoo.ru/10P456 WO8

156

O060011IeHNE U CHCTEMATH3ALIH
3HaHUU 110 TeMe "ArperaTHble
coctosguud Benlectsa. ®a3zoBrle
nepexoasl"

https://m.edsoo.ru/VOTG69RUR

157

O00011IeHIE U CUCTEMATHU3ALIIS
3HaHUH MO TeMe "DIEeKTpUIecKoe
mone"

https://m.edsoo.ru/76PSKZV5A



https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A

158

O00011IeHIE U CUCTEMATHU3ALIMS
3gaHui 1o TeMe "T1oCcTOoSHHbIH
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/S6 VR2HMRJ

159

O00011IeHIE U CUCTEMATHU3ALIIS
3gaHui mo reme "Toku B
pasznuyHbIX cpepax”

https://m.edsoo.ru/ESIK18H3F

160

O0001IeHrEe U CHUCTEMAaTU3ALIHS
3HAHUH 110 TeMe "MaruuTHoe
mone"

https://m.edsoo.ru/30X0JJYUH

161

PeseprubIil ypok. O600meHNE 1
CHCTEMAaTHU3alUs 3HaHUH 110 TEME
"DnekTpoMarHuTHasA UHAYKIUS"

https://m.edsoo.ru/LUNKZILUR7

162

PeseprubIil ypok. O600mIeHNE 1
CHUCTEMATHU3ALU 3HAHUM 10 TEME
"Mexannyeckue xoiaebanus"

https://m.edsoo.ru/3F07TMLKSL

163

PesepBHelil ypok. O600eHHE 1
CHUCTEMATHU3al Ui 3HAHUH 110 TEME
"DeKTpOMarHuTHBIE KOJIeOaHus'

https://m.edsoo.ru/FM1LEP76S

164

PesepBHelil ypok. O600eHHE 1
CHCTEMAaTH3alusl 3HaHUH 110 TeMe
"MexaHuuecKue u
AJIEKTPOMAarHUTHbIE BOJIHbI"

https://m.edsoo.ru/JDEW35XXF

165

PeseprubIil ypok. O6001IeHNE 1
CUCTEeMaTH3alusI 3HAHHUH 110 TeMe
"Onruka"

https://m.edsoo.ru/WJILMATIT6

166

PeseprubIil ypok. O600meHNE 1
cUCTeMaTH3alusl 3HaHUH 10 TeMe
"Ocnosel CTO"

https://m.edsoo.ru/NB6V3ZB8&1



https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S
https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81

167

PesepBHelil ypok. O6o0meHHE 1
cCUCTEeMaTH3alusl 3HaHHUH 10 TeMe
"KopnyckyasipHO-BOITHOBOM
Tyanu3m"

https://m.edsoo.ru/3G6FJ3FFN

168

PesepBHelil ypok. O6o0eHHEe 1
CUCTEMaTu3anuia 3HAHUH 110 TEME
"®du3uka aroma"

https://m.edsoo.ru/HGF8GQS8AS

169

PesepBHelil ypok. O600IeHHE 1
CUCTEMAaTH3alMsl 3HaHUM 110 TeMe
"®du3mnKa aTOMHOTO Si7pa U
3JIEMEHTapHbIX yacTull"

https://m.edsoo.ru/3ARSUUIP8G

170

PeseprubIil ypok. O600meHNE 1
cucTeMaTU3alus 3HaHUH 10 TemMe
"OnemMeHThl acTpou3uku"

https://m.edsoo.ru/GQDTDS8IRQ

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170

16



https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
NpoBepsieMoOro
pe3yjabTarTa

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeiHero 001ero od0pa3oBaHus

JleMOHCTpHpOBATh HAa MpUMeEpPaxX pojib U MeCcTO (GU3UKU B (HOPMUPOBAHUU
COBPEMEHHON HAy4YHOW KapTHHBI MUPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTHUYECKON JEATEIIbHOCTH JIFOIEH

10.2

Y4YuTBIBaTh TPAaHUIBl MPUMEHEHHs] HM3YYCHHBIX (DU3MYECKHX MOJIEICH:
MaTepHagbHas TOUKa, MHepIHaIbHas CUCTEMa OTCUETa, aOCOMIOTHO TBEPIOE
TEJI0, UACAIBHBIN I'a3; MOACIIA CTPOEHUS I'a30B, KUIKOCTEH U TBEPABIX TeEll,
TOUYECYHBIN IEKTPUUECKUM 3apsaa — IPU pelieHUH (PU3NYECKUX 33134

10.3

PacnioznaBate puzmdeckue siBieHus (IPOIECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KHHETHYECKOH TEOpUU  CTPOCHUS
BEIIECTBA M DJIGKTPOJAMHAMUKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
OpsIMOJIMHEHHOE JBUKCHHE, CBOOOJHOE TMAaJIEHUE TeN, JBHKCHHE TI0
OKPY>KHOCTH, HWHEpIUs, B3auMozeiicTBue ten; nuddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE >KUJIKOCTEH U TBEPABIX TeJ, U3MEHEHUE 00bEMa Tel
npu HarpeBaHuM (OXJIAXACHHMM), TEIUIOBOE pPAaBHOBECHE, HCIApEeHHUeE,
KOHJICHCAllUs, IUIaBJICHUEe, KPUCTAUIU3allHsl, KUIIEHUE, BIaKHOCTh BO3/1yXa,
MOBBIIICHHUE JTAaBIICHUS Ta3a MPHU €ro HarpeBaHUHU B 3aKPBITOM COCY/I€, CBSI3b
MEXIy TTapaMeTpaMH COCTOSIHUS ra3a B M30IPOLIECCax; dJICKTPHU3AIUS Tel,
B3aMMO/ICVICTBUE 3aps10B

10.4

OnuceiBaTh MEXaHUUYECKOE JBM)KEHUE, UCIOJb3YsI (GU3NUYECKNUE BEITUUYUHBI:
KOOpAMHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMIyJbC TeJla, KHUHETHUYECKas DSHEprus, NOTEHLUalbHAas dSHEeprus,
MexaHHueckass paboTa, MeXaHWYecKas MOUIHOCTb, NPU  OMHCAHUHU
NPaBUIBHO TPAKTOBATh (PU3NUYECKUN CMBICT HCIOIB3YyEMbIX BEIHYUH, MX
0003HAUCHHsI M EIMHUIBI, HAXOAUTHb (OPMYIIBI, CBS3BIBAIOIINE ITAHHYIO
(GU3NYECKyIO BEIMUYKHY C IPYTMMH BETUYMHAMU

10.5

OnuceiBaTh N3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TE€JI U TEILIOBEIE SIBJICHH A,
HCIIOJIb3YyA (bml/meacne BCJIMYHMHBI: OABJICHUC ra3a, TCMIICpaTypa, CpCaAHAA
KHHETHNYCCKAaA OHCPTHUA Xa0THUYCCKOI'O ABHNKCHU A MOJICKYII,
CpCAHCKBaApPATHUYIHAA CKOpPOCTb MOJICKYII, KOJINYCCTBO TCIIJIIOTHI,
BHYTpPEHHSII SHEprus, padbora raza, KOdh(HUIMEHT IMOJIE3HOTO JEHCTBUSA
TETUIOBOTO JBHUTATENS; TIPU ONMCAHWU MPABUIBHO TPAKTOBATH (U3NUECCKHUN
CMBICIT HCIOJIB3YEMbIX BEJIHYUH, UX OOO3HAYCHHS W CIAMHHUIIBI, HAXOJUTh
(GopMyIIbI, CBS3BIBAIOIIME MaHHYIO (DU3MYECKYIO BEIUYHUHY C APYTUMH
BCIIMYNHaAM

10.6

OnwuceiBaTh  M3y4YCHHBIC  DJEKTPUYECKHE  CBOMCTBA  BEIIECTBA U
AJICKTPUYECKUE SBJCHUS (IIPOIECCHI), UCIOIB3Ysl (PU3MUECKUE BEIUYUHBI:




ANEKTPUUECKUN 3apsill, DJEKTPUUYECKOE TMOJie, HANpsHKEHHOCTh IO,
MOTEHLIMAJ, Pa3HOCTh MOTEHIMAJIOB; MPU OMHCAHUU MPAaBUIBLHO TPAKTOBATh
(bu3nYECKU CMBICI HCTIONb3YyEMbIX BEIMUYUH, UX 0003HAYCHUS U €AMHMUIIbI;
yKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIINME JAaHHYIO (DU3HUYECKYIO BEIUYUHY C
JIPYTUMH BeTMYMHAMHU

10.7

aHaATM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SIBICHHS, UCTIONb3Ys (PU3NUECKUE
3aKOHbl M MPHUHIUIIBL 3aKOH BceMHupHOro Ttsarotenus, I, II u III 3akonbl
HrloTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOM HHEpruH, 3aKOH COXPAaHEHUs
UMIyJIbCA, TMPUHLUII CYNEPHO3UIUU CHJI, NPUHLUI PaBHONpPABUS
MHEPLUUATIbHBIX CHUCTEM OTCYETA; MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHIO
CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CPEAHEW KHHETUYECKOU
SHEPTUU TEIUIOBOTO JIBUXKEHHS MOJIEKYJ] C aOCONIOTHOW TeMIepaTypoH,
MEepBBIA  3aKOH TEPMOJWHAMHUKHU; 3aKOH COXpPaHEHUS OSIEKTPHUECKOTO
3apsiga, 3akoH KyJoHa; mpu 3TOM pasznuyarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MAaTeMaTHUYECKOE BBIPAKECHHE W yCJIOBUS (TpaHHUIIbI, 00IaCTH)
MPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHBIC MPHHLUMIBI JEHCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pasiauyaTh YCJIOBUS HUX  0€30MacHOro
UCIIOJI30BaHNUs B [IOBCEIHEBHOW KU3HU

10.9

BBITOTHATE 3KCHEPUMEHTH! 10 HWCCIEIOBAHHMIO (U3MYECKUX SBICHUN W
IPOIIECCOB C UCIOIB30BAHUEM IPSMBIX M KOCBEHHBIX U3MEPEHUI; IPU ITOM
¢dopmynupoBath mpobaeMy (3aauy) U THIIOTE3y Yy4eOHOTO SKCIIEPHUMEHTA,
coOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOT0 000py/I0BaHUSA, TPOBOIUTH OIBIT
U GOPMYJIHPOBATH BHIBOJIBI

10.10

OcymiecTBIATh NpsIMblE M KOCBEHHbBIE U3MEPEHUs (PU3MUYECKUX BEJIMYHMH;
IpU ATOM BBIOMpATh ONTUMAIIBHBIA CIOCOO0 HM3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEH U3MEPEHUI

10.11

HccnenoBaTh  3aBUCHMOCTH  MEXIY (HU3MYECKMMH  BEIMYMHAMH  C
UCTIONIb30BAaHUEM TPSIMBIX H3MEPEHHH; TpPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHpOBAaTh  pE3yJabTaThl  IOJYYCHHOW  3aBHCHMOCTH
¢u3nUecKuX BETUYMH B BUAE Tabnui W TpaduKoB, JeNaTb BBIBOJBI IO
pe3yibTaTaM Hcciel0BaHUs

10.12

Cobmronats mpaBuiia 6€301MacHOTO TPya MPH MPOBEICHHH HCCIICOBaHUH B
paMKax  y4eOHOro  JKCIIEpUMEHTa, Y4YEOHO-HUCCIEAOBATEIbCKOM |
NPOCKTHOH AEATEIBHOCTH C UCIOIb30BAaHHEM W3MEPHUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYAOBAHHUS

10.13

Pemarte pacuérHple 3amaud ¢ SBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCIIONB3Yys (PU3MYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAIM3a yCIOBUS
3a/1auu BHIOMpaTh (HU3UYECKYIO MOJIENb, BBIICIATh (PU3HMUYECCKUE BETUUNHBI
u GOpMyJbl, HEOOXOAMMBIE ISl €€ pEHIeHUs, MPOBOIAUTH PACUETHI H
OILICHHUBATH pea.HBHOCTI: nonyquHoro 3HAYCHUA (1)H3H‘-I€CKOI>1 BCJIMYUHBI

10.14

Pemars KauecCTBEHHbBIE 3aJauu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHMBYIO IIEMOYKY PACCYKIECHUH C OMOpPOH Ha H3yUYCHHbIE




3aKOHBI, 3dKOHOMCPHOCTHU U (bHBH‘-IGCKI/Ie SIBJICHHUA

10.15

Hcnonp3oBaTe  Npu  pelIeHUH  y4yeOHBIX  3aJad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJIOTMM Ui TOMCKA, CTPYKTYPHPOBAHUS,
UHTEpIpETallid ¥ TPEACTaBICHUS Y4YeOHOW U HAyYHO-TOIMYJISAPHON
uHpOpMaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJTM3UPOBAThH MOJTy4yaeMyI0 HHPOPMALIUIO

10.16

[TpuBOIUTE IPUMEPHI BKJIa/Ia POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, OOBSICHEHHWE TIPOIECCOB OKPYXKAIOIIETO MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUMA

10.17

Hcnonp30BaTh TEOpeTHYECKHE 3HAHUS N0 (PU3HMKE B MMOBCEIHEBHOW JKU3HU
s oOecrieueHrss 0€30MAaCHOCTH TpU  oOpamieHuu ¢ npubopamu U
TEXHUYECKHUMHU YCTPONCTBaMH, IUISI COXPAHEHUS 3I0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOTO TMIOBEICHUS B OKpYXKaroIleil cpene

10.18

PaGoTate B rpynme C BBIMOJIHEHHWEM pPAa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIIMOHAIBLHO PACHPEACISATh O0SI3aHHOCTH U
IUTAHUPOBATh JCATEIBHOCTh B HECTAaHIAPTHBIX CHUTYalHsX, aJeKBaTHO
OLICHWBATh BKJIAQJ KaXJIOTO M3 YYaCTHUKOB TPYNIBl B peIICHUE
paccMmaTprBaeMoil mpoodIeMbl

11 KJIACC

Kon
NpoBepsieMoOro
pe3yjabTarTa

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/IbHOW MPOrPaMMBbI CpeiHero 001ero odpa3oBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOM KapTUHBI MUpA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
U TEXHOJOTHM, B MPAKTUUYECKOW MESATEIBbHOCTU JIOACH, IEIOCTHOCTh M
€IUHCTBO (DM3UYECKON KapTHHBI MUPA

11.2

Y4YuTBIBaTh TPAaHUIBl MPUMEHEHHsS] HM3YYCHHBIX (DU3MYECKUX MOJIEICH:
TOYEUYHBIN JJIEKTPUYECKUHN 3apsf, sACpHas MOJENIb AaTOMa, HYKJIOHHAas
MO/JIeNIb aTOMHOT'O Si/ipa MPH peleHN: (PU3nYecKux 3a1a4

11.3

Pacno3naBate ¢usndeckue siBjaeHUs (IPOLECCH) U OOBACHATH MX HA OCHOBE
3aKOHOB JJICKTPOAMHAMUKM ¥ KBAaHTOBOW (DU3UKU: DJIEKTpUUYECKas
MMpOBOAUMOCTD, TCIIJIOBOC, CBCTOBOC, XUMHUYCCKOC, MArHUTHOC HeﬁCTBHH
TOKa, B3aHMO,Z[eI>'ICTBI/Ie MAarHuToOB, 3JICKTPOMAarHuTHas WHAYKIUS, ,Z[GI>'ICTBI/I€
MarHUuTHOTO TIOJISI HAa TMPOBOJHUK C TOKOM M JBHXKYIIMICA 3apsn,
AJIEKTPOMArHUTHBIE KOJIeOaHUs " BOJTHBI, MPSIMOJIMHEHOE
pacrpocTpaHeHHE CBETa, OTpPaKEHHE, NpeIoMIICHHuE, WHTephEepeHIs,
TUQpakus U TOJSPH3AIMS CBETa, AUCIEPCUS CBETa, (POTOIICKTPUICCKUN
adpdext (Ppororddexr), cBeTOBOE NMaBiieHHE, BOZHUKHOBEHUE JIMHEHUATOTO
CIeKTpa  aroMa  BOJOpPOAA,  €CTECTBEHHass W  HMCKYCCTBEHHas




PAAUOAKTUBHOCTD

11.4

OnuceiBaTh U3yUYEHHBIE CBOMCTBA BEIlECTBA (DJIEKTPUUECKHUE, MArHUTHBIE,
ONTUYECKUE, DIEKTPUYECKYI0 IPOBOAUMOCTh pA3JIMYHBIX Cped) U
AIIEKTPOMAarHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIOJB3YS  (U3UUECKUe
BEJIMUMHBI: IEKTPUUYECKUN 3aps]], CHIa TOKA, dJIEKTPUUECKOE HANPSDKEHNE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pa3HOCTh mnoreHuuano, JJC, pabora
TOKa, WHAYKIWS MarHuTHOrO mnois, cuia Awmmepa, cuna Jlopenua,
WHIYKTUBHOCTh KaTYIIKH, YHEPTUs 3JIEKTPUYECKOr0 U MAarHUTHOTO MOJIEH,
nepuoj M 4acToTa KojiebaHWi B KoyeOaTelbHOM KOHTYpE, 3apsii U cuiia
TOKa B TIPOIECCE TapMOHHUYECKHX JJIEKTPOMATHUTHBIX KOJIEOaHMIA,
¢oKycHOE paccTOSIHME M ONTHYECKas CHia JIMH3BI, MPH OIMHMCAHUH
NPaBUIBHO TPAKTOBATh (PU3MUYECKUN CMBICT HCHOJIB3YyEMBIX BEIHYUH, HX
0003HAUCHHsI W EIUHHIIBI;, YKa3bIBaTh (HOPMYJIbI, CBSI3BIBAIOLINE ITAHHYIO
($U3UUECKyI0 BETMUYMHY C IPYTUMU BETUYMHAMU

11.5

OnuceiBaTh M3y4YEHHBIE KBAHTOBBIE SIBJICHUS W IPOLECCHI, HCHOJb3Ys
¢u3nUecKre BETUUYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI
M YacTOTa CBETA, SHEPrusi M MMIYJIbC (OTOHA, TEPHO] IMOIypacHaa,
DHEpPrusl CBSA3M ATOMHBIX S7Ep; NPU ONHCAHUU IPABWIBHO TPAKTOBATH
¢u3nUecKuil CMBICH UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYCHUS U CIUHHIIBI;
yKa3blBaTh (POPMYJIbl, CBS3BIBAIOIINME JAaHHYIO (DU3HUECKYIO BEIUYUHY C
JPYTMMH BeTMYMHAMM, BBIUUCIISATH 3HAaU€HNE (PU3UUECKOM BEIMYMHBI

11.6

Ananu3upoBath (PU3NYECKHUE MPOLECCH U SIBICHUS, UCIIONB3YS (U3NIECKUE
3aKOHblI W TPHUHIUIIBI: 3aKOH OMa, 3aKOHBI IIOCJIEAOBATCIIBHOTO H
napauIeTbHOTO COSIMHEHUS IPOBOJIHUKOB, 3akoH J[xoyns — JleHia, 3akoH
AJIEKTPOMArHUTHOW MHIYKIIMU, 3aKOH TPSMOJIMHEWHOTO PacIpOCTpaHCHHUS
CBETa, 3aKOHBI OTPAXKCHUS CBETA, 3aKOHBI MPEIIOMJICHHS CBETa, YPaBHEHUE
OiHmTeiitHa 111 GoToddderTa, 3aKOH COXPAHEHHS DJHEPrUH, 3aKOH
COXpaHECHHS MMITYJIbCA, 3aKOH COXPAHEHUS DIICKTPHUUYECKOTO 3apsiia, 3aKOH
COXPAaHEHUS MAacCOBOTO YHCIA, MOCTyJarhl bopa, 3aKOH pagroaKTUBHOTO
pacmazna; TpU 3TOM pa3IU4aTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €Tro
MaTeMaTHYeCKOE€  BBIpAXEHHE M YCJIOBUS  (IpaHUIBl,  00JacTH)
MMPUMCHUMOCTU

11.7

OnpenensaTs HampaBlIeHUE BEKTOpPa HMHIYKUUM MarHUTHOTO  IOJIA
IIPOBOJHMKA C TOKOM, cUiIbl AMnepa u cuiibl Jlopenna

11.8

CTpouTh W ONMHCHIBATh H300PKEHHE, CO37aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOHU JIMH30H

11.9

BBINOAHATE AKCIEPUMEHTHI MO HUCCICNOBAaHMUIO (DU3MUYECKUX SBICHUN W
IPOIIECCOB C UCIOIB30BAHUEM IPSMBIX M KOCBEHHBIX U3MEPEHUI; IPU ITOM
dopmynupoBath mpobaeMy (3a1auy) U THIOTE3y Yy4eOHOTO SKCIIEPHUMEHTA,
coOMpaTh yCTAaHOBKY W3 MPEAJIOKEHHOTO 00OPYAOBAHUS, TPOBOJUTE OITBIT
1 (opMyIHpPOBaTH BEIBOBI

11.10

OcymiecTBIATh NpsSMbIE M KOCBEHHbIE U3MEPEHUS (PU3MUYECKUX BEIUYMH;
IpU 3TOM BBIOMpAaTh ONTUMAIIBHBIA CIOCOO0 HM3MEPEHHS U HCIOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEH U3MEPEHUI

11.11

HccnenoBaTh 3aBUCHUMOCTH (M3MYECKHUX BEJIMYMH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUH; IpU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHPOBAThH
pe3yabTaThl TMOJXYYEHHOW 3aBHCUMOCTH (DM3WYECKMX BEIWYMH B BHUJE
TaOJIUI U TPaQUKOB, AETaTh BEIBOABI 110 Pe3yJIbTaTaM UCCIIEI0BaHUS

11.12

Cobmronats mpaBuiia 6€301MacHOTO TPya MPH MPOBEICHUH HCCIICIOBaHUH B
paMKax  y4eOHOro  JKCIIEpUMEHTa, Y4YEOHO-HUCCIEAOBATEIbCKOM |
HpOGKTHOﬁ ACATCIIbBHOCTU C UCIIOJIb30BAHUEM U3MCPHUTCIIbHBIX YCTpOﬁCTB n
71a00paTOPHOTO 000PYAOBAHHUS

11.13

Pemarte pacuérHple 3amaud ¢ SBHO 3aJaHHON (HU3UYECKON MOJENbIO,
UCIIONB3Ys (PU3MUECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAIM3a yCIOBUS
3a/1auu BHIOMpaTh (HPU3UUYECKYIO MOJIENb, BBIICIATh (PU3HMUYECKUE BETUUNHBI
U (opmynel, HeoOXoauMble Al €€ pelleHUs, NPOBOIUTH pPACUETHI U
OILICHHUBATH pea.HBHOCTI: nonyquHoro 3HAYCHUA (1)H3H‘-I€CKOI>1 BCJINYMUHBI

11.14

Pemarp KauecTBEHHbBIE 3aJauu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHMBYIO IIEMOYKY PACCYKIECHUH C OMOpPOH Ha H3yUYCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABJICHUS

11.15

Hcnonp3oBaTh  mpU  pemieHMH  y4eOHBIX  33Jad  COBpPEMEHHbBIE
UH(GOPMALlMOHHBIE  TEXHOJOTHMH  JUIsl  TIOMCKAa, CTPYKTYypUPOBAHUSA,
UHTEpPIpPETallUd U TPEACTaBICHUS Yy4yeOHOW U Hay4HO-TIOMYJISpHOU
uH(pOpMallMK, TOIYYEeHHOM W3 pa3IUYHbIX HCTOYHUKOB; KPUTHUYECKU
AHATM3UPOBATH TOTYyYaeMy0 HHPOpPMAIIHIO

11.16

OOBSCHATh TPUHIMIBI JCUCTBUS MAIIMH, TPUOOPOB M TEXHHUYECKUX
YCTPOWCTB;, pa3auyaTh YyCJIOBHS WX 0O€30MacCHOTO WCIOJIb30BAaHUSA B
IIOBCEIHEBHOM XU3HU

11.17

[TpuBoAMTH pUMEPHI BKJIa1a POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB
B Da3BUTHE HAyKH, B OOBSICHEHHE NPOLIECCOB OKPYXKAIOIIEro MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTMH

11.18

Hcnonn3oBarn TCOPCTUUCCKHUEC 3HAHUSA I10 (bH?)I/IKe B HOBCGHHGBHOﬁ KHU3HHU
s obecriedeHuss O€30IaCHOCTH TpU  OOpalleHuH ¢ npudopamu
TCXHUYCCKHUMU YCTpOI\/'ICTBaMI/I, AJid COXpaHCHUS 310POBbA U COGHIO,Z[GHI/IH
HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKPY’KaroLel cpere

11.19

PaGoTate B rpynme C BBIMOJIHEHHWEM pPa3JIMYHBIX COIMAIBHBIX POJICH,
IUTaHUPOBaTh pabOTy TPYMIIbI, PAllMOHATIBHO PACHPEACATh 00SI3aHHOCTH U
IJIaHUPOBATh ACATCIBHOCTH B HCCTAHAAPTHBIX CUTyalUAX, aJICKBATHO
OLCHUMBATL BKJIaJ KaXIOI0 M3 YYAaCTHUKOB TpyHIlbl B PCHICHUC
paccmaTpuBaeMoil mpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHMW A

1.1

®usuka — Hayka o mnpupoxe. Hayunelie meTomsl
IIO3HAHMS OKpY:Karolero mupa. Ponb akcniepumenTa
U TEOpUHM B IIpollecce IMO3HAHUSA IPHUPOABL.
DKCIEepUMEHT B (hU3uKe

1.2

MopenupoBanue dusnueckux SIBJICHUI u
npoueccoB. Hayunsie rtunoressl. Dusznueckue
3aKOHbBI W TeOopuu. ['paHUIBl NPUMEHHUMOCTH
¢usznueckux 3aKoHOB. IIpUHLIKI COOTBETCTBUS.
Porr w wmecro ¢Qusuku B PopMHpOBAHUU
COBPEMEHHOM  HAy4yHOW  KapTUHBI MHpa, B
MPAKTUYECKOU ESITEIbHOCTH JIIOIeH

MEXAHUKA

KMHEMATHKA

2.1.1

Mexannueckoe NBUKEHUE. OTHOCHTENBHOCTE
MexaHuyeckoro aBmwkeHus. Cucrema oTcuéra.
TpaekTopus

2.1.2

[lepememienue, CKOpPOCTh (CpemHsisi  CKOPOCTH,
MTHOBEHHAsI CKOPOCTb) M YCKOPEHUE MaTepUalbHON
TOYKH, UX MPOEKIUU Ha OCH CHCTEMbI KOOPAMHAT.
CrokeHune nepeMeeHU U CI0KEHUE CKOPOCTEn

2.1

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE
nBwkeHue. ['padukn  3aBUCUMOCTH  KOOPJHMHAT,
CKOpPOCTH, YCKOPEHHUsS, IYTH U IepeMeLicHUs
MaTEpUaIbHON TOUYKHA OT BpEMEHHU

2.1.4

CBobOonHoe majeHune. Y CKopeHue CBOOOHOTO
naacHuA

2.1.5

KpuBonunerinoe JIBH)KEHUE. PaBHOMepHOE
JIBUKEHHE MaTepUAIbHON TOUYKH MO OKPY>KHOCTH.
YrnoBas CKOpOCTb, JTUHEWHAss CKOpocTh. [lepuon u
yactoTa. LleHTpocTpeMUTENbHOE YyCKOpEHUE

2.1.6

TexHuueckue yCTpOMCTBA: CHUIOMETP, ABUKECHHE
CHapsJI0B, LIETIHbIE U PEMEHHbIE Tepeaaun

2.1.7

[Ipaktudeckne paboTel. M3mMepeHne MIrHOBEHHOM
ckopoctu. HMccienoBaHue COOTHOLICHUS MEXAY




Iy TSAMHU, IIPOWICHHBIMU TEIOM 3a
MOCJIEIOBATEIbHBIC PAaBHBIC MPOMEKYTKH BPEMEHU
NpU  PAaBHOYCKOPCHHOM JIBMKCHUW C HaYaJIbHOU
CKOpPOCTBIO, paBHOW Hy0. M3ydeHue IBUKECHUS
mapuka B BA3KOM JKUAKOCTH. M3yueHue NBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTATHHO

2.2

JUHAMUKA

2.2.1

IIpuHnun  orHocurensHOocTH ['ammited.  llepssiid
3akoH HeroroHa. MHepuuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHIMn cynepno3uiuy Cui

223

Bropoit 3akoH HbroToHa i1 MaTepuanbHOU TOYKHU B
uHepuuanbHOU cucteme orcuéra (MCO). Tpermit
3akOH HpIOTOHA 11711 MaTepHalIbHBIX TOYEK

22.4

3aKoH BCEeMUpHOTO TAroTeHus. Cuna TSHKECTH.
[TepBast kocmuueckasi CKopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe TpeHue. Cuina TpeHUs
CKOJIBXKEHHUSI M cuiia TpeHus nokos. Koaddumument
TpeHus. Cuia CONpPOTUBICHUS NIPU IBIXKEHUH Teja
B )KMJIKOCTHU WJIU Ta3e

227

HOCTYHaTe.HBHOG n BpaaTCJIbHOC JABUXXCHHUC
abCcoOTHO TBEPIOTO Tena

2.2.8

MoOMEHT CuiIbl OTHOCHTEIBHO OCH  BpAIICHUS.
[1neyo cumbl. YcaoBus paBHOBECHS TBEPAOTO TEa B
nco

229

TexHuueckue ycTporucTBa: MOJMUITHUKH, IBUKECHHE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktuueckne paboTel. V3yueHue JIBUIKEHUS
Opycka Mo HAKJIOHHOHM IUIOCKOCTH TOJ JICHCTBHEM
HECKOJbKUX cuil. MccienoBanre 3aBUCUMOCTU CHIT
YOPYTOCTH, BO3HUKAOIUX B JehopMUpyeMoit
NpYyXUHE U PE3UHOBOM 00pasiie, OT BEJIUYUHBI UX
nedhopmaruu. MccnenoBanue yciaoBHil paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILEHUS

23

3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

Nmmynsc MaTepUaJIbHOM  TOYKH, CUCTEMBI
MaTepHaAIbHBIX TOYEK. MIMITyJIbC CUIIBI U U3MEHEHUE
UMITyJIbCa TEJIa

232

3akoH coxpaHeHus umiyiabca B MCO. PeakTtuBHOE
JBUKECHHE

233

PaGora cumnel




234

MoHocTh CHIIBI

235

Kunernueckas »sHeprus MaTepUaIbHONM  TOYKH.
TeopeMao KMHETUYECKOU JHEPIUU

2.3.6

[TorenumansHas sHeprud. [loTeHIManbHas >HEprust
YIpyro nehopMUPOBaHHON MIPY>KUHBI.
[ToTeHimanpHas SHEPTUs Teja BOJIU3U MOBEPXHOCTH
3emnn

2.3.7

ITorennuansrHBIE U HEMOTEHIMAIEHBIE CHIIBL. CBS3b
paboThl HEMOTEHIMAIBHBIX CHJI C W3MEHEHHUEM
MEXaHMUYECKOM DHEPruh CHCTEMBI Tel. 3aKOH
COXpaHEHUs MEXaHWYECKOU SHEPTUH

238

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHuueckue  yCTpOWCTBA:  JBHUIKEHHE  PakKer,
BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET

2.3.10

[IpakTrueckue padboTel. 3ydyeHne cBsI3U CKOpOCTen
Tel mpu Heynpyrom ynape. MccinemoBanue cBS3U
paboThl CHJIBI C HW3MEHEHHEM MEXaHH4ecKOou
SHEpPruu Tena

3 MOJIEKVYJIAPHASA ©®U3WUKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUH

OcHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE ABUIKEHUE.
Huddysus. Xapakrep ABUIKEHUS U B3aUMOJICHCTBUS
YaCTHUI[ BELIECTBA
Mopgenu CTpOoeHUsI Ta30B, KUIAKOCTEHM M TBEPABIX

3.1.2 TeI U OOBSCHEHHE CBOMCTB BeIleCTBAa Ha OCHOBE
3TUX MOJEIIEN

313 Macca MOJIEKYJI. KonuuectBo BEILIECTBA.
[TocTostnuas ABoraapo

31 314 TermoBoe  paBHoBecue. Temmeparypa u  e€

n3mepenue. lllkana remneparyp Llenbcus
Mogens upaeanbHoro raza. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJIIPHO-KMHETUYECKON TEOpUH HJICATTbHOTO
rasa
AOcomoTHass TeMIieparypa Kak Mepa CcpeaHei

3.1.6 KMHETUYECKOM OSHEpPruu  TEIUIOBOTO  JBUKCHUS
yacrui rasa. [lIkana remneparyp KenbBuna

317 VpaBuenne Kunaneiipona — MengeneeBa. 3akoH
JanproHna

318 ["a30BbI€ 3aKOHBI. M301pO1IECCHl B HI€AIbHOM Ta3e C

IMOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TEpMaA,




u30Xx0pa, n3odapa

3.1.9

TexHu4eckue ycTpoicTBa: TepMOMETpP, OapoMeTp

3.1.10

[IpakTuyeckue paboTel. M3mepenune mMacchl BO3ayxa
B KJIACCHOW KOMHare. MccnenoBaHue 3aBHCHUMOCTH
MEXIy THapaMeTpaMH COCTOSHHSA Pa3peKEHHOTO
rasa

32

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepMmoguHamuyeckas cucrema. BuyTpennsis
SHEPTUsl TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEHUS

322

KonuyectBo TemnoTrel W pabota. BHyTpeHHSS
SHEPrusl OTHOATOMHOTO UJICAbHOTO Tra3a

323

Bunpr TEIIoNnepeIaun: TEIJIONPOBOJHOCTb,
KOHBEKLUsA, M3IydeHHe. TelutoéMKOCTh  Tela.
VnempHas  TEIOEMKOCTH  BemiecTBa.  Pacuér
KOJIMYECTBA TEIJIOTHI MPU TEIIONEepeiaue

324

IlepBbiii  3akoH TepmoauHamukd. IIpuMeHeHue
NIEPBOr0 3aKOHAa TEPMOAMHAMUKH K H30IPOLIECCAM.
I'paduueckas uaTEpHIpeTanus paboTHI Taza

3.2.5

Tenmosrwie MAIlIUHBI. [TpuHIUIIBL JIEeUCTBUS
TeroBbIX MamwuH. [IpeoOpa3oBaHust SHEpPruu B
TeroBelX MammHax. Kosddumument mnonesnoro
neiictBus (manee — KI1J1) TerutoBoit mammabl. [k
Kapno u ero KII/]

3.2.6

Bropoii 3akon TtepmomuHamuku. HeobpaTumocTh
IPOLECCOB B Ipupoae. TemioBble JBUTATENH.
DKOJIOTHYecKre MpoodIeMbl TEIIOHEPTeTHKU

3.2.7

TexHuueckue yCTpOMCTBA: BUTATEb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED

3.2.8

[Ipaktuyeckne paboTbl. M3MmepeHue ynenbHOM
TEMJI0EMKOCTH

33

AT'PET'ATHBIE CO

CTOAHMA BEIHECBA. ®A30BBIE ITEPEXO/1bI

3.3.1

[TapooOpa3oBanue W KoHaeHcanus. Mcmapenue u
KUIIEHUEe. YJenbHas TemioTa mnapooOpa3oBaHUs.
3aBUCUMOCTh TeMIIEpaTyphbl KUTICHUSI OT 1aBICHUS

332

A6COJIIOTH8.}I 1 OTHOCHUTCJIbHASA BJIAXKHOCTb BO3AYyXaA.
Hacelennsiii nap

333

Teépnoe Ttenmo. Kpucrammuueckue u amopdHbie
Tena. AHU30TPOINHST CBOMCTB KpucTamioB. JKujkue
Kpuctauibl. COBpeMEHHbIE MaTepHUaIIbI

334

[InaBnenne W KpucTauM3ausa. YeabHas TEeIoTa




riaBnieHus. Cyomumanus

3.3.5 YpaBHeHHE TEIIOBOTO OaaHca
Texuuueckue YCTPOWCTBA: TUTPOMETP u
136 MICUXPOMETP, KAIOPUMETP, TEXHOJOTUU TOTyUYEHUS
o COBPEMEHHBIX  MaTepHaaoB, B TOM  YHCIIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJOTUHU
337 [Ipaktuyeckne paboTel. M3MepeHHe BIAXKHOCTH
o BO3yXa
4 OJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 OnexTpuzauus Tel. ONeKTpudyeckuidl 3apsn. [lBa
o BHUJIa 3JICKTPHUCCKUX 3aPsI0B
4.1.2 [IpoBOIHUKY, TUBIIEKTPUKHU U MOJTYIPOBOJHUKH
4.1.3 3aK0oH COXpaHEHUs ANEKTPUUECKOTro 3apsiaa
4.14 B3aunmoneiicteue 3apsanoB. 3akoH Kynona
DIIEKTPpUUYECKOE TOJIE. Hanpsiox€nHnocTtb
4.1.5 anekTpudyeckoro mnois. [IpuHnun cyneprno3unu.
JIuHuK HanmpsHKEHHOCTH AIEKTPUYECKOTO MO
416 PaGora cuiI 3IEKTPOCTATUYECKOTO TOJISL.
o IMorennuan. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOAHMKHM ¥ [OUAJNEKTPUKH B  TOCTOSHHOM
4.1.7 BIEKTPUYECKOM noJie. JuanekTpudeckas
MPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHzeHcatop. DIeKTpOoEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCATOpa. JHEPrusi 3apsiKEHHOIO
KOHJIeHCaTopa
Texuuueckue YCTpOMCTBA: 3JEKTPOCKOII,
419 AIEKTPOMETP, AJNEKTPOCTATUYECKAS 3aluTa,
o 3a3eMIIEHHE  DJIEKTPOIPUOOpPOB,  KOHIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP
41.10 [IpakTrueckue paboTHL. N3mepenue
o SIIEKTPOEMKOCTH KOHJICHCATOPA
IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PASJIMYHBIX
CPEAX
VYcnosus CYILECTBOBAHUS MOCTOSTHHOTO
4.2.1 3NIEKTpUYECKOro Toka. Mcrounmku Toka. Cuia Toka.
4.2 [TocTosiHHBIN TOK
42.2 Hanpsxenue. 3akon OMa 11t yyacTka Lenu
473 DIIEKTPUYECKOE CONPOTHUBJICHHUE. VY nenbHOE
o CONPOTHBJIEHHE BELIECTBA
4.2.4 [TocnenoBarenbHOe, NapalieibHOE, CMEIIAHHOE




COCIUHCHUC ITPOBOIHUKORB

4.2.5

PabGoTta snextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

4.2.6

MontHOCTb SJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTpoaBrkymas cuna (gamee — DJIC) wm
BHYTpEHHEE COIMPOTUBICHHE HCTOYHHUKA TOKa.
3aKoH OmMma JUTSt MOJTHOU (3aMKHYTOI)
3NeKTpUYecKoi enu. Koporkoe 3ambIikaHue

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COINIPOTUBJIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

ONeKTpuyeckuii TOK B  BakyyMe. CBolcTBa
3JIEKTPOHHBIX MMYyYKOB

4.2.10

[onynpoBonnuku. CoOcTBeHHass W MpHUMEcCHas
MPOBOAUMOCTh MOJYIPOBOAHUKOB. CBoOiiCTBa p-n
nepexoja. [lomynpoBogHIUKOBBIE TPHUOOPHI

4.2.11

DNEeKTPUUECKUI TOK B ANEKTPOTUTAX.
DNEKTPONUTHYECKAs JUCCOLHAIUSA. DIEKTPOIIN3

4.2.12

DJIEKTpUYECKU TOK B razax. CaMOCTOSATENbHBIN U
HECAMOCTOSTENIbHBIA  pa3psan. Pasznuunble THIbI
CaMOCTOATENBHOrO paspsana. Moinnus. [Inazma

4.2.13

TexHuueckue yCcTpOMCTBa: aMIIEpMETP, BOJBTMETD,
peocTaTt, UCTOYHUKHU TOKa, dJIEKTPOHArpeBaTeIbHbIe
pUOOPHI, AIIEKTPOOCBETUTEIILHBIE IPUOOPHI,
TEPMOMETDP CONPOTUBJICHUS, BAKYYMHBIA JIHOJ,
TEPMHUCTOPHI u (hOTOPE3UCTOPHI,
HOJIYHpOBOZ[HI/IKOBBII\/'I JUOoA, ralbBaHUKa

4.2.14

[IpakTuueckue paboTel. M3yueHune cMEMaHHOTO
COETMHEHUS PE3UCTOPOB.

N3mepenne DOJIC wucrouHuka TOKa M €ro
BHYTPEHHETO COIIPOTUBIICHUS. Habmtonenue
AIIEKTPOJIN3A

11 KJTACC

Kon Koanposepsiemoro

pasaejia 3JIEMECHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

4 OJIEKTPOAUHAMUKA
MATHUTHOE I1OJIE. 9JIEKTPOMATHUTHAA MHAYKIUA
4.3 431 [TocTosTHHBIE MarHHTEHI. BiaumoeiicTBre
IOCTOSHHBIX MATHUTOB




MarnutHoe nose. BekTop MarHuTHOM MHIYKIUU.
[IpuHiMn cynepno3uuuu. JIMHUM MarHUTHOM

4.3.2 MHAyKIuU. KapTrHa TUHU MarHUTHOW MHIYKIUU
TOJISl TOCTOSIHHBIX MAarHUTOB
MarnuTtHoe noje npoBoAHKMKa ¢ TokoM. KapTuna
JUHUN TOJs JIJIUHHOTO MPSMOTro MNPOBOJHUKA M
433 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C
TOKOM. OneIT Opcrena. Bs3aumopeiicTBue
MPOBOJHUKOB C TOKOM
434 Cuiia Amriepa, €€ MOJlyJib ¥ HallpaBJICHHUE
Cuna JlopeHma, €€ MOIyJb U HampaBJCHUE.
435 JBr>keHre 3apsHpKEHHOM 4YacTHIBI B OJJHOPOJIHOM
MarHuTHOM noje. Pabota cubl JlopeHia
4.3.6 SIBiieHUE AIEKTPOMATHUTHON MHYKIIMH
4.3.7 [ToTOK BekTOpa MarHUTHOM MHIYKIIUU
433 OJIC  wuHaykmuu. 3aKkoH  DJIEKTPOMArHUTHOM
o unyknuu Gapanges
Buxpesoe anexrpuueckoe nose. 9JC nHAyKINHU B
4.3.9 IIPOBOJAHMKE, JABWXKYLIEMCS IOCTYNAaTeIbHO B
OJHOPOJTHOM MAarHUTHOM T10JIE
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTH. SABNeHne camouHaykuuu. IDJC
o CaMOMHIYKIIUH
43.12 DHeprusi MarHuTHOTO TOJIsl KATYLIKH C TOKOM
4.3.13 DJIEKTPOMArHuTHOE MOJIe
TexHuueckue yCTpoOMCTBA: MOCTOSHHBIE MAarHUTBHI,
43.14 3JIEKTPOMArHUTHI, JJIEKTPOJABUTATEb, YCKOPUTEIIN
3JIEMEHTAPHBIX YACTHUIl, HHAYKIIMOHHAS TI€Yb
[IpakTuueckne paboTsl. M3yueHne MarHUTHOTO
MoJIsl KaTyuIKH ¢ TOKOM. MccnenoBanue AeicTBUS
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HUccnenosanue SIBJICHUS 3JIEKTPOMArHUTHOMN

WUHIYKIUH
5 KOJIEBAHU S 1 BOJIHBI
MEXAHUYECKUE U 3JIEKTPOMATI'HUTHBIE KOJIEBAHUA
Konebarenpnast cucrema. CBOOOIHBIE KOJICOAHMS.
5.1.1 lapmonnueckne konebanus. Ilepwon, wyacTora,
5.1 aMIIuTyAa u (paza kojaedanmit
5.1.2 [IpyxuHHBI MassTHUK. MaTeMaTU4ECKU MasiTHUK
513 YpaBHeHue rapMOHUYECKUX KOJIeOaHMi.

Kunematnueckoen JUHAMHWYECCKOC OIIMCaHHEC




KOJIE0ATEIBbHOTO ABMKECHUS

[IpeBpamieHre »HEpruM NpPHU TAPMOHUYECKHUX
Kosebanusax. CBsA3b  aMIUIUTYABl  KOJeOaHHH
UCXOJIHOW BEJMYMHBI C aMIUIMTyJaMHu KojeOaHuH
€€ CKOPOCTHU U YCKOPEHUS

5.1.5

KonebarenpHbIi KOHTYDP. CBoOoanbIe
AJIEKTPOMArHUTHBIE KOJEOaHWsT B  HJICAUTHHOM
KoJIeOAaTeIbHOM ~ KOHType. AHAJIOTHS  MEXIY
MEXaHUYECKUMHU u 3JIEKTPOMArHUTHBIMH
kosiebanusimMu. @opmyrna Tomcona

3aKOH COXpaHCHHsS DHEPIHH B  HJICATHHOM
KOJIe0aTeTbHOM KOHTYPE

BrinyxneHHbie MEXaHUYECKHe Kosie0aHusl.
Pe3onanc. Pe3oHaHcHas kpuBas. BbIHyXIeHHbIE
3JIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemennsiit Tok. CUHYCOMIaIbHBINA IEPEMEHHBIN
TOK.

MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIUTYJHOE W
JIEMCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAMPSHKEHUS

5.1.10

Tpanchopmarop. IlpomsBoacTBo, mepegada u
notpedieHue INEKTPUYECKOM SHEPIHH.
OKOJIOTUYECKHE  PUCKU  TPH  MPOU3BOJACTBE
3IIEKTPUYECKOU SHEPIuu. Kynbrypa
HCIIOJIb30BAHHUA 3JICKTPOSHCPIUU B HOBCGI[HGBHOﬁ
JKHU3HU

5.1.11

Texuuueckue yCTpOICTBA: cericmorpad,
AIEKTPUYECKUI 3BOHOK, IMHUH JIEKTpoIiepeiad

5.1.12

[IpakTrueckue paboThI. HccnenoBanue
3aBUCUMOCTH NI€PHO/A MAJIbIX KOJeOaHUil rpy3a Ha
HUTH OT JUIMHBI HUTH W MacCel TIpy3a.
HccnenoBanne NEPEMEHHOTO TOKAa B LENU U3
IIOCIIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTyIIKH U PE3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHnuueckue BOJTHBI, YCIIOBHSI

591 pacmpocTpaHeHusl. [Tepuon. CkopocTb

o pacipoCTpaHeHus ¥ JUIMHA BOJIHEL. [lonepeynsie u
MIPOJIOJIbHBIC BOJIHBI

597 HNuTtepdepennius " mudpakims
o MEXaHUYECKUX BOJIH

593 3Byk. CkopocTh 3ByKa. [’ poMKOCTb 3ByKa. BricoTa

toHa. TemOp 3ByKa




524

3H€KTpOMaI‘HI/ITHBI€ BOJIHBL. Y CJIOBHSI HU3JTy4YCHHUA
3IEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTanus
BeKTOpoB E, B 1 v B 31€KTpOMAarHUTHON BOJIHE B
BaKyyMe

525

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPAa’KEHUE,
[IPEJIOMJICHUE, MOJISIpU3aLus, Tudpakuus,
uHTepdpepeHiys. CKOpPOCTh  3JIEKTPOMAarHUTHBIX
BOJIH

5.2.6

[lxkana >geKTpOMarHUTHBIX BOJH. lIpumeneHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

[TpuHIIATIBI pamuocCBsI3u 51 TEIEBUICHUSL.
Pannosnokamnus. DNEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXaroIIEeH Cpeabl

5.2.8

Texuuueckue YCTpPOMCTBA: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBasg JHArHOCTHKA B
TEXHUKE W MEIUIUHE, pajgap, paguoNpHEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBY-meup

53

OIITHUKA

5.3.1

[IpssmMonuHeNiHOE  pacHpoCTpaHEHUE CBETa B
oaHOpoaHOM cpexe. JIyu cBera

532

OtTpaxkeHHe cBeTa. 3aKOHbl OTPaXEHUs CBETA.
[TocTpoenune n300pakeHHi B TUIOCKOM 3€pKajie

533

[Ipenomiienne cBera. 3aKOHbBI IPETOMIIEHUS CBETA.
AOCOTFOTHBIN MOKa3aTeb TPEIIOMIICHUS

534

Ilonnoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi
YTOJI IIOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.35

Hucniepcust cBera. CIIOKHBIN cOCTaB 0€JI0T0 CBETA.

[gser

5.3.6

Cobwuparonue ¥ pacceuBarolIue JTWUH3BL. TOHKas
nuH3a. GOKYCHOE pacCTOSIHUE U ONTHYECKas Cuja
TOHKOW JuH3BL. [locTpoeHne wu300pakeHUl B
coOuparoIux U pacceuBaroux jguH3ax. dopmyna
TOHKOM JIMH3EL. Y BEJIMUCHHUE, TaBaEMOE JINH301

5.3.7

IIpeneinsr [IPUMEHUMOCTH T€OMETPUYECKOU
OITUKH

53.8

WnTepdepentus cBera. KorepeHTHbIE HCTOYHHUKH.
Ycenosus HaOII0ACHUS MaKCHUMYMOB 51
MUHHUMYMOB B HMHTEP(QEpPEHIIMOHHONH KapTHHE OT
JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB

539

Hudpakmus ceera. JudpakuuoHHas peméTka.
VYcnoBue HaOMIOACHUS TTIAaBHBIX MAaKCUMYMOB IIPH
NaJeHUd  MOHOXPOMATHYECKOTO  CBeTa  Ha




TU(PPAKIUOHHYIO PEIIETKY

5.3.10 [Tonsipuzanus cBera
Texuuueckue YCTpOMCTBA: OYKU, aIyna,
5311 dboToanmapar, MPOEKIIMOHHBII anmapar,
o MHKDPOCKOII, ~TEJECKOIl, BOJIOKOHHAs  OIITHKa,
nudpakImoHHas pemeéTKa, MOISIPOU/T
[IpakTuueckue paboTsl. M3MepeHue mnokazarens
5312 MPEJIOMIICHUS. Uccnenosanue CBOIICTB

n3o0pakeHuil B nuH3ax. Habmronenue mucniepcuun
cBeTa

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panunbt MPUMEHUMOCTHU KJIaCCUYECKOM
MexaHuku. [loctynaTsl TeOpruM OTHOCHUTEIBHOCTH:
VHBAapUAHTHOCTb MOJIYJSl CKOpPOCTM CBE€Ta B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHILTEHHA

6.2

OTHOCHUTENLHOCTD OJITHOBPEMEHHOCTH.
3amesieHre BpEeMEHH U COKpaIleHUE JJTUHBI

6.3

DHeprus ¥ UMIYJIbC CBOOOHON YaCTHUIIBI

6.4

CBa3pb MacCchl C DHEpPrHEd MW  HUMITYJIbCOM
CBOOOTHOW YaCTHIIBI. DHEPrUsl MOKOsI CBOOOIHOM

YJaCTUILIBI

KBAHTOBA ®U3UKA

7.1

BJIEMEHThI KBAHTOBOU OITTUKU

7.1.1

®otonbl. @Dopmyna I[lianka CcBSI3M HHEPruu
dboTOHa C €ro 4YacToTOW. DHEPrus U HUMITYJIbC
dboToHa

OTtkpeiTue u uccneaopanue Gorodddexra. OmbITHI
A.T". CroneroBa. 3akons! pororddexra

VYpaBuenue OiHmreitHa ans  QoTtorddexra.
«KpacHnas rpanunia» porosrddexra

7.1.4

Hasnenue ceera. OnwiTe! [1.H. JIeOenera

7.1.5

XUMHYECKOE NEHCTBUE CBETA

Texuuueckue yCTpOMCTBA: (GhOTO3IEMEHT,
¢doronaTunk, cConHEeUHas 6arapes, CBETOANO

7.2

CTPOEHHME ATOMA

7.2.1

Mopnens atoma Tomcona. OnbiTel Pezepdopaa no
HCCIIEIOBAHUIO CTpOEHHS aToma. [lnanerapuas
MOJEb aTOMa

7.2.2

[Toctynatet bopa. W3nydenwe wu mnorjomieHue
($OTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHS

sHeprun Ha Japyroil. Buael cnektpoB. Crekrtp




YPOBHEW 3HEPTUH aTOMa BOAOPOAA

7.2.3

BonHoBbIe cBoMcTBa yactuil. BomHbel ae bporns.
Kopnyckynsprao-BonHoBoi nyanusm. udpaxius
AJIEKTPOHOB Ha KpUCTAJIIaX

7.2.4

CrnoHTaHHO€ U BBIHY)KIEHHOE  H3JIy4YCHHE.
YeTpoicTBO M MPUHIIUTI PaOOTHI Jiazepa

7.2.5

TexHudeckue yCTpOMCTBA: CIEKTPAIbHBIN aHAJINA3
(cnexTpockomn), J1azep, KBAHTOBBIM KOMITBIOTEP

7.2.6

[IpakTnueckue paboThI. Habmtonenue
JIMHENYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl HaOIro1eHUs u perucTpanuu
JJIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpeiTue pagnoaktTuBHOCTH. OnbITH Pesepdopaa
0 ONpEACNICHUIO COCTaBa  PaJUOAKTUBHOTO
usnyuenus. CBoiictBa anb(a-, Oera-, ramma-
u3lydeHus. BriusHue paqnoakTUBHOCTH Ha KUBbIE
OpraHU3MBI

7.3.3

OTkpeiTHE TIpOTOHAa MW HeWTpoHa. HyknonHas
Monenb siapa [eiizenOepra — MBanenko. 3apsia
sapa. MaccoBoe uucino sapa. M3oronst

7.3.4

Anbda-pacniaz. DJNEKTPOHHBIH W TO3UTPOHHBIN
OeTa-pacmnaj. Mamma-uznyyenue. 3aKkoH
pPaAMOaKTUBHOIO pacmaja

7.3.5

OHeprus CBs3M HYKJIOHOB B sifipe. SlnepHble CUIIBI.
HedexT macchl smpa

7.3.6

Snepusle peakuuu. [lenenue u CUHTE3 SAEp

7.3.7

Snepubii  peaktop. TepMosimepHBIA  CHHTE3.
[TpoGnemMbl U MEPCIIEKTUBHI AIEPHON YHEPTETUKH.
DKOJOTUYECKHE ACTIEKTHI AJIEPHON SHEPTEeTUKHU

7.3.8

OnemeHTapHble 4yacTHLbl. OTKpBITHE NO3UTPOHA.
DyHIaMEHTaIbHbBIE B3aUMOJICHCTBUSA

7.3.9

TexHudeckue yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, sinepHbiii peakTop, atoMHasi 6omba

7.3.10

[Ipaktuueckue pabotel. McciemoBanue TpeKoOB
yacTull (1o roToBeIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qH0r0 HeOa. Co3Besnus, sipkue 3BE3NHI,
IJIaHCThI, X BUAUMOC NBUKCHUC

8.2

ConHeunas cuctema. [lmaHeThl 3€eMHOI TpyIIbI.
[11aHeThI-TUTaHTbl U UX CIYTHHUKH, KapJIUKOBBIE




mwianeTsl. Masbie Testa COTHEYHON CUCTEMBI

8.3

Comnnne, ¢otochepa um armochepa. ConHeunas
AKTUBHOCTbH

8.4

Nctounuk sHeprum CosHIa v 3BE311

8.5

3BE31bI, UX OCHOBHBIE XAapaKTEPUCTHKHU: Macca,
CBETUMOCTb, panuyc, TeMIleparypa, ux
B3aUMOCBs3b. JluarpaMMa «CIEKTPaJIbHbIN KIIACcC —
CBETHUMOCTD). 3BE3 bl TJIaBHOU
IIOCIIEIOBATENBHOCTH. 3aBUCUMOCTh  «Macca —
CBETUMOCTB)» JUIS 3BE31 TJIaBHOM
IIOCIIEI0BATENBHOCTH

8.6

Buytpennee crpoenue 3BE31. CoBpeMeHHbIE
MPEACTABJICHUSI O TPOUCXOXKACHUU U DBOJIIOIUHU
CouHIta ¥ 3BE311. DTamkbl )KU3HU 3BE3]

8.7

Mneunsiii ITyts — Hama ['anaktuka. CnupanbHast
cTpykrypa ['anakTuku, pacnpeneneHue 38E31, raza
u neu. Ilonoxenue u nwxkenue ConHua B
["anmakTuke. [1nockas u chepuyeckas moacUCTEMbI
["anaxTukn

8.8

Tunsl ramakTuk. PaguoralakTMKM W KBas3apbl.
UYéEpHble AbIPHI B sApax IAIaKTUK

8.9

Bcenennas. Pacmmpenue BceenenHoi. 3akoH
Xab6ma. Pa3beranue ramaktuk. Bo3pact u pagnyc
Bceenennoii, teopust bonpmoro B3peiBa. Mognenb
«ropsiuei Beenennoii». PenukroBoe usiryueHue

8.10

Macmrabnas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnnie POOJIEMBI
aCTPOHOMUHU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEeAMETHBIM Pe3yJibTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEero 001ero
o0pa3oBaHus

ChopMupoBaHHOCTH YMEHMH pacro3HaBaTh (PU3MUECKUE SIBICHUS

(portecchl) U OOBSICHATH UX HA OCHOBE N3YUYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJararonmmumMumn (1)H3H‘-I€CKI/IMI/I IIOHATUAMU u

BEJIMYMHAMU, XapaKTEePU3YyIOMUMHU (PHU3HUECKHE TPOLECCHI

ChopMUpPOBAaHHOCT, yMEHUW TPUMEHATHh 3aKOHBI KJIACCUYECKOU
MEXaHHKH, MOJIEKYJISIPHOI ¢buzuku u TEPMOJUHAMUKH,
QJICKTPOAWMHAMUKU, KBaHTOBOU (bHBHKH JI1 aHallku3a U OG’LHCHCHI/IH
SABJICHUM MUKPOMHUDPA, MAKPOMHMpA M MeEraMupa, pas3jiiyarb YyCJIOBHS
(rpanuIbl, 00JACTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOLmil xapakrtep (yHAaMEHTalIbHBIX 3aKOHOB M OTPAaHUYEHHOCTD
HUCIIOJIB30BaHUsA 4YaCTHBIX 3aKOHOB, AHAJIU3UPOBATH (bmnqecxne
MPOLIECChI,  HUCTONB3ysS  OCHOBHBIC  TIOJIOKEHUS,  3aKOHBI U

3aKOHOMCPHOCTH

ChopMupOBaHHOCTH yMEHHUS pa3nuyaTh YCIOBUS TMPUMEHUMOCTH

Mozeel (pU3nIecKuX Te U MPOIECCOB (SIBICHUH)

ChopMHUpPOBAaHHOCT, YMEHHS peliaTh pPAcu€THBIE 3a7a4d C SBHO
3aIaHHOW W HESBHO 3aJJaHHON (PU3MYECKOM MOJIENIbIO: Ha OCHOBAaHHH
aHajIM3a YCIIOBHS BbIOMpAaTh (U3UUECKUE MOJEIH, OTBEYAIOIINE
TpeOOBaHUAM 3a7a4H, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTyJaThl  (PU3WYECKUX  TEOPUHW  TPH  HMCIOIB30BAHUH
MaTeMaTHUYeCKUX METOJIOB PEIICHHUS 3a/Jad, MPOBOJUTH PAacu€Thl Ha
OCHOBaHHMHM HUMCIOIIUXCA JAaHHBIX, aHaJII/IBI/IpOBaTB peByHBTaTBI n
KOppeKTI/IpOBaTB METOAbI peLHeHI/IH C y‘IéTOM HOHy‘-IeHHbIX

pe3yJIbTaToB

Pemate kayecTBeHHBIC 3a7aud, TpeOyrolue NPUMEHEHUs 3HAHUU M3
pasHbIX pa3leoB IIKOJIBHOIO Kypca (DM3MKH, a TaKKe HMHTErpaluu
3HAHMW W3 JPYrMX MPEIMETOB €CTECTBEHHOHAYYHOIO  IIMKJA:
BBICTPaMBaTh JIOTHYECKYIO LENOYKY pacCykICHUM C OIOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bmnqecxne SIBJICHHUA




BJ'IaI[eHI/Ie OCHOBHBbIMHU METOJaMHU HAay4YHOT'O IIO3HaHU,
HCIIOJIb3YCMBIMHU B (1)I/I3I/IKGI MNpoBOAWUTL HPAMBIC U KOCBCHHBIC
M3MEpeHUsT (DU3UYECKUX BEIWYWH, BBIOMpPAs ONTHMAIBHBIA CIIOCO0
W3MEPEHUsT U WCIOJB3Ysl U3BECTHBIE METOMBI OIEHKH TOTPEIIHOCTEH
W3MEpEHUH, MPOBOIUTH HCCIEAOBAHUE 3aBUCHMOCTEH (U3HUECKUX
BCIIMYNH C HUCIIOJIB30BAHNEM MMPAMBIX HBMGPGHHﬁ, OGBHCHHTB
MOJTyYCHHBIE PE3YJIbTaThl, UCHOB3Ys (HU3UUECKHE TEOPUH, 3aKOHBI U
TIOHATHS, M JIENaTh BBIBOJBI; COONIIOATh MpaBmiia 0€30MacHOTO Tpya
IIPU MIPOBEACHUHU HCCIEIOBAHUN B PaMKax Y4eOHOI'O HKCIEpUMEHTa U
y4eOHO-HUCCIIeIOBATEIbCKOH  ACSITENPHOCTH C  HCIOJIh30BAaHUEM
IU(PPOBBIX  M3MEPUTEIBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO

o0opyIoBaHUS

ChopMUpOBAaHHOCT, ~ YMEHHUWM  aHAJIM3UPOBaTH M OIICHUBATH
MOCIIeACTBHS ObITOBOI M MPOM3BOACTBEHHOM N1€ATENHHOCTH YEJIOBEKa,
CBSI3aHHON C (DPM3MUECKUMH MPOIIECCAaMU, C TO3UIHKA 3KOJIOTUIECKON
0€30MacHOCTH; MIPEICTABICHUI 0 paloHaIbHOM
MPUPOJONOIB30BaHUM, A  TakkK€  pPa3yMHOM  HCIOJb30BAHUM
JOCTMKEHHM HAyKM M TEXHOJIOTMHA JUIsl JAJbHEWILErO pa3BUTHUS

4eJI0BEUYECKOro 00IIeCTBa

OBnazeHre pa3IUYHBIMH crocobamMu  paboTel ¢ MHpOpManuei
¢u3MYecKoro  CoAaepX)aHWs C  HCIOJNBb30BAaHHEM  COBPEMEHHBIX
MHQOPMAIIMOHHBIX TEXHOJOTWH; pa3BUTHE YMEHHUI KPUTHYECKOTO

aHaJIM3a U OIIEHKH JIOCTOBEPHOCTHU MOJTydyaeMoi nH(popMauu

10

ChopMHUpPOBAaHHOCT, ~ YMEHHH  NPUMEHSITH  OCHOBOIIOJIATaIOIINe
ACTPOHOMHUYECKHE TIOHATHUS, TEOPUUM M 3aKOHBI [JIs AaHaIW3a U
00BsICHEHUST (PU3UYECKUX TPOIECCOB, MPOMCXOMAAIINX Ha 3BE3NAX, B
3BE3AHBIX CHUCTEMAX, B MEXKIAIAKTUYECKOM CpeAe; JABUIKECHUS

HEeOECHBIX TEJI, DBOJIIOLMH 3BE€311 M Beenennoi




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/re JjemMe

MBI HTa

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

MEXAHHWKA

1.1

KMHEMATHKA

Mexaandeckoe JABHXKCHUC. OTHOCHUTENHLHOCTE MEXaHUYECKOTO

nBrokennsa. Cucrema oTcuéra

MarepuanbHas TOUKa.

TpaeKTOpPHA

E& pamryc-BeKTop:
7(e)=(xlr) e ) =(2)),

TPAeKTOopIIs,

IepeMelleHIe: ?
X

AF=F(t,)—F(t,) =T, -1} =
= (Ax, Ay, A2),

IYyT5.

CrnoxeHne nepemeLueHni'I:

A =40y + A7,

CxopocTh MaTepUaIbHOM TOYKHU:

_—y

— @l =
=7'=(v,.u,.0, ).

-t

U, =—L =x,. aHaIOIMYHO v, =Y/, U.=Z/
=0

CrnoskeHIHe cKopocTeil: 6, =0, + 0, -

Brruncnenue nepemelieHys U NyTu MaTepUuaibHON TOUKU IIPU
IPSIMOJINHEHHOM JIBUKEHUHU BAOJb OCH X IO rpaduKy

3aBUCUMOCTH Vx(t)




. . AD .,
YCKDPEHIIE MATCPHANBEHOI TOYKIL a4 = — =u, [ﬂ
Af |y
_Ay

a,
Ar Ar—l

=(v,),". aranorm®o @, =(v,)’, a.=(v.) .

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

x(t) = xg + vout

1.1.5
Ve (t) — vgx = const
PaBHOYCKOpEHHOE MPSIMOJIMHENHOE IBH)KEHUE:
ats
x(t)=x,+u, t +-2
v(t)=u, +at
1.1.6 a, = const
UJ.T - Lﬁ.‘r = EH.T [""’-2 _""’-1]
U he U-\
TIpu JBIDKEHIIN B OHOM HaIpaBIeHHIH IIyTh S =1 2
CBoOoaHoe majieHne. Y CKopeHue CBOOOTHOTO TaJACHUSI.
Vi lg ﬁo
1.1.7
Yo o
9] Xo ‘t'.r

JIBm>keHHe Tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:




[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

KpuBonuneiinoe npmxenue. [[BrkeHne MaTtepuaibHOM TOUKH
110 OKPY>KHOCTH.
VYrioBas U IUHEHAA CKOPOCTh TOUKH:

v = wR

[Ipu paBHOMEPHOM JIBUYKEHUH TOUYKH IO OKPYKHOCTH

1.1.8
2n )
w=—=2mv
T
. LleHTpOCTpEMUTENHHOE YCKOPEHUE TOUKH:
v? 5
Aye = ? = w“R
. [TontHO€ yCKOpEeHHE MaTepUuaibHOM TOUYKH
119 Tsépnoe Teno. [locTynaTenbHOE U BpalllaTeIbHOE ABUKEHUE
TBEPIOTO TeNa
1.2 JTNHAMUKA
191 WNuepuumaneHbie cucteMsl orcuéra. IlepBeil 3akoH HeroToHA.
[Tpuniun otHocuTenbHOCTH ["anumnes
Macca tena. IIOTHOCTE BelecTBa:
m
1.2.2 p= v
Cuna. [IpyHuMn cynepno3uium CHUI:
1.2.3 N > N

FpaBHoaei/'ICTB = Fl + FZ +...




1.2.4

Bropoii 3akon Herotona: st matepuanbHoi Touku B UCO

>
>

F]_ =maq

Ap = FAt
npu

F = const

1.2.5

-—

—

‘L—i?_ Fj!l

Tpetnii 3akoH HploTOHA 1711 MaTe€pUaIbHbBIX TOYEK:

-

Fip; = —Fp

1.2.6

3aKkoH BCCMUPHOI'O TATOTCHHUA: CHWJIbI IIPUTAKCHUA MCKAY

TOYEUYHBIMU MaCCaMHU PaBHBI
mim,

F=6—p

Cuna tspkectu. LleHTp TskecTH Tena. 3aBUCUMOCTb CHIIBI
TSYKECTH OT BBICOTHI h Ha/Ji MOBEPXHOCTHIO TUIAHETHI PaInyCOM

RO:
GMm

"9 = Re + h)?

1.2.7

Cuna ynpyrocrtu. 3akoH ['yka:
F, = —kx

1.2.8

Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHUS:

Frp = uN

Cuna TpeHus nokos:

Fp < uN




Koadduunent tpenuns

JlaBiienue:
N
1.2.9 ==
P=7%
1.3 CTATUKA
o
F
MOMEHT CUJIBI OTHOCUTENIBHO OCH BPAILIEHHUS:
1.3.1
M| = Fl, rae | — muteyo cuisl
F
OTHOCUTENIBHO  OCH,  mpoxopsmiesl  yepe3  Touky O
MEePHIEHIUKYISIPHO PUCYHKY
[lenTp macc Tena. [leHTp Macc cucTeMbl MaTepHaTbHBIX TOYEK:
myr; + myry+...
rLl.M. =
my; +my+...
1.3.2
B onHOpogHOM T0IE TSXKECTH
(g = const)
LIEHTP Macc TeJla COBIIAJAET C €r0 LIEHTPOM TSKECTH
VYcnoBus paBHoBecust TBEporo tena B MCO:
[M+M,+..=0
1.33

\[}:"1+F2+...=[J

3akoH ITackansg

JlaBnenue B KUAKOCTH, Nokoseiics B UCO:

p =Dpo+pgh

3akoH Apxumena:

>
>

FApx = _PBbITeCH




€CJIM TEJIO U KUAKOCTh ImokosaTcs B MCO, To

FApX = ngBbITeCH

VYcnoBue niiaBaHus TENl

3AKOHBI COXPAHEHMA B MEXAHUKE

NMiynsc MaTepuabHOM TOYKU:

p=mv

NMiynbec cuctemsl Tei:

- - -

p=pt+p+..

3aKOH U3MCHCHUS U COXpaHCHUA UMITYJIbCA:

B CO

Ap = A(pl + p2+- . ) = FlBHeI]_[HAt + FZBHEHIHAt-l_' .

B CO , ecitm
Ap = A(py +pp+...) =0

, €CITIH

- -

FlBHeLUH + FZBHemH+- ..=0

PeakTuBHOE IBUXKECHUE

F
ﬁ%i;

PaboTa crtbl Ha MaIOM TIepeMeIeHUN:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax




1.4.5

o F

D
MOIIHOCTD CHUJIBI:
€CJIH 3a BpeMs
At

pa60Ta CHUJIbI U3BMCHACTCA Ha , TO MOIITHOCTH CHIJIbI

Ad
P=— =F-v-coso
ﬂf Ar—

1.4.6

Kunernueckas 3Heprusi MaTepuagbHON TOUKH:

mv p
EKI/IH = =5

2 2m

3aKOH U3MEHEHUSI KHHETUYECKOW SHEPTUU CHCTEMBI

MatepuanbHbix Todek: B UCO AExun = A1 + A2 + ...

1.4.7

[ToreHmmanpHas 3HEprUs:

JJIA IIOTCHIIUAJIBHBIX CHUJI

A12 = E1n0TeHu - EZHOTeHu_= AEHOTeHu

IToTenumanpHas SHEPTUs MATEPUATILHON TOUYKHU B OJJHOPOJHOM
II0JIE TSKECTH:

EHOTeHu = mgh

[TorenmuanbHast SHEPrus ynpyro ae(opMupoBaHHOTO Teja:

kx?
EHOTeHu = T

1.4.8

BaKOH N3MCHCHUS U COXpaHeHHH MexaHquCKOﬁ BHCPFHH:
Euex = By + Emmm-.
B IICO AE,ex = Agcex HEMOTEHIL CHIs
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0




1.5

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

1.5.1

I'apmoHnueckue KoJIeOaHus MaTepHalbHOU TOYKH.
Amruutyaa u ¢gaza konebanuii. Kunemarnueckoe onucaHue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
IJIe X - CMEILEHNE U3 PABHOBECHSL.

JIlnHamMu4eckoe onrcaHue:
rac

. DTO 3HAYMT, UTO
F, = —kx.

DHepreTu4eckoe ONMcaHue (3aKOH COXPaHEHUS] MEXaHUYECKON

SHEPTHH):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBsi3p aMIUTMTYIBI KOJICOAHWN CMEIIEHUS MaTepUaibHON

TOYKH C aMIUTUTYJaMH KoJieOaHu e€ CKOPOCTH U YCKOPECHHUS:

Upe =04, @ =04

1.5.2

[Tepnonx u yacTora KoeOaHU:

[lepnox Manbix CBOOOIHBIX KOJI€OAHWUH MaTEMaTHYECKOTO

MasiTHHKA:

T=ZIJI
g

[Tepuon cBOOOIHBIX KOEOaHUN PYKUHHOTO MasTHUKA!

m
T =2m |—

k




1.5.3 Brinyxnennsie konebanus. Pezonanc. PesonancHas kpuBas
[Tonepeunsie u POAOTbHBIC BOJIHBI. CxopocTb
pacrnpocTpaHeHUs U JITTMHA BOJIHBIL:

A=vT = Y

1.5.4 v
HNutepdepentius u qudpakius BOJIH

1.5.5 3ByK. CKOpOCTb 3ByKa

2 MOJIEKVJISIPHAS ©®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISAPHA S ®U3UKA
Mopenu cTpoeHus ra3os, KUAKOCTEH U TBEpABbIX Ted. [lycts
TepMOAMHAMHUYECKass cucrema (Tenmo) cocrouT u3 N
OJIMHAKOBBIX MOJIEKYJI. Torjga KOIM4ecTBO BEIeCTBA
N m
TN w
2.1.1 .,
rae
Ny
— 4rcI0 ABOTaJipo, m — Macca CUCTEMBI (Tena),
U
— MOJISIpHasi Macca BellecTBa

2.1.2 TerioBoe IBUKEHUE aTOMOB M MOJIEKYJI BELIECTBA

2.13 B3anmopeiicTBrue yacTull BeniecTna

2.14 Huddysus. bpoyHoBckoe ABMKEHHE

2.1.5 Mopenb uneansHoro raza 8 MKT
CBs3b MEXKy JABJICHUEM U CPEHEW KUHETUYECKOW dHEprueu
MOCTYMATEJIbHOTO TEIJIOBOTO JABUKEHUS MOJEKYJ HI€aTbHOTO
raza (ocHoBHoe ypaBHeHue MKT):

= 2 (mp*) 2 —
2.1.6 P=gmdw =g Ty T3 e




- KOHLIEHTPALUs MOJIEKYJ

2.1.7 AoGcomoTHas Temneparypa: T =t +273K
CBs3b TeMIIEpaTyphl ra3a co CpeIHEN KHHETUUYECKON YHEPTUEH
MOCTYHNATCIBbHOI'O TCIIJIOBOT'O ABUKCHUSA €0 MOJICKYJIL:
{ 2
218 P A %
L2 2
2.1.9 VYpasuenue p = nkT
Mojenp nieanbHOro ra3a B TepMOJIUHAMUKE:
| Vpasrerre MerreTeesa — Kaneipona
| BelpaskeHHe 11 BHYTPeHHEH SHepIHH
VpaeHeHnle MenzneneeBa — KiameiipoHa (OpHMEHD
3aICIH);
m RT
oV ="RT =vRT =NkT, p=P"2
2.1.10 H H
BripakeH1le 1114 BHYTpeHHell 3Hepri 0JHOATOMHOIO
raza ([IpHIMeHIMEle (POPMET 3aIlICH):
-3 3 Im 3
U==-VRT =—NkT ==—RT =v¢ , T==pV
2 2 2 2
3akoH JlanbTOHA 1714 1aBJICHUS CMECH Pa3pEKEHHBIX Ta30B:
2.1.11 p =p; + pat..
I/ISOHpOHGCCH B Pa3pCKCHHOM T1a3c C IMOCTOAHHBIM YHUCIIOM
112 MoJiekyJ1 N (C TOCTOSTHHBIM KOJTMYECTBOM BEIIECTBA V):

m3orepMma (T = const): pV = const

nzoxopa (V = const):




1%
— = t
T cons

n3zobapa (p = const):

<

— = const
T

I'padmaeckoe npencrapnenue nzomnpoieccos Ha pV-, pT-u VT-
JarpaMMax.

OOBEIMHEHHBIN Ta30BbINA 3aK0H:

pV .
T = cons

JJI1 IIOCTOSTHHOI'O KOJIMYECTBA BEILIECTBA V.

HaCI)IH_IeHHBIe N  HCHACBINICHHBIC  ITapbI. KauecTBenHnas

3aBUCUMOCTD IIJIOTHOCTU W HABJICHHA HACBIMICHHOT'O IIapa OT

21 TEMIIEpPAaTyphbl, UX HE3aBUCUMOCTb OT 00BEMaA HACHIIIEHHOTO
napa
BnaxnocTs Bo3ayxa.
OTHOCHUTENBHAS BIAXKHOCTD:
pnapa(T) pnapa(T)
2.1.14 ¢ = =
pHaCbI].ul'[apa (T) pHaCbnunapa (T)
5115 N3MeHeHne arperatHbIX COCTOSIHMK BEILECTBA: UCIIAPEHUE U
o KOH/JICHCALINSl, KHIIEHUE )KUIKOCTH
116 N3meHeHne arperaTHbIX COCTOSSHUW BELIECTBA: IUIABJICHHUE U
o KpUCTAJTU3ALIHS
2.1.17 [IpeobpazoBanue YHEPTUU B Pa30BBIX MEPEXoIax
2.2 TEPMOJUHAMUKA
2.2.1 TerutoBoe paBHOBECHE U TEMIIEpaTypa
222 BryTtpeHHss sHEeprus
Tennonepenaya kak croco0 M3MEHEHUsI BHYTPEHHEH YHEPTUn
223 0e3 coBepiieHuss padoTel. KOHBEKIMS, TEIIONPOBOAHOCTS,

U3ITydeHue

224

KonnuecTBO TEILIOTHI.




VY neapHas TEIO0EMKOCTH BEIIECTBA C:
Q = cmAT

225

VY nenpHas Temnora napoodbpazoanus L: Q = Lm.
VY nenpHas TemoTa miasieHus A Q = Am.

VY enpHas TeniaoTa Cropanus Tommsa q: Q = gm

2.2.6

DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A = pAV

Brruucnenue padoTsl 1o rpaduky mporecca Ha pV-auarpaMmme

2.2.7

[TepBbIii 3aKOH TEPMOANHAMUKH
Q12 =AU + A = (U —Up) + Ar

Annabara:
Q12 = 0= Ay, = (U — Uy) = AUy,

2.2.8

BTtopoii 3akon Tepmoannamuku. HeobpaTumelie mporiecchl

229

[Tpuniune! gerictBus TernoBbix MamuH. KT/
Aum _ Qnarp _|qun| —1— |me'[|
(@)

) )

X Harp ZHarp X Harp

n:

2.2.10

Makcumansnoe 3nauenue KII1. [{ukn Kapno:

Ty ~Tan . T

uarp

T

warp ‘Tm

S

max N = Mgy =

2.2.11

YpaBHEHHE TEIIOBOTO OaaHca:
Q]_ + QZ +Qg+= O

SJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




3.1.1

OnexTpu3anus Tl U €€ MposABIEHUSA. DIIEKTPUUYECKUM 3apsil.
JlBa BHaa 3apsga. OJIEMEHTapHBIM AJIEKTPUYECKHM 3apsl.

3aKkoH COXPAHCHUSA JICKTPUICCKOI'O 3apdaa

B3aumopeiictBue 3apsnoB. Toueunsie 3apsabl. 3akoH Kynona:
B OJIHOPOJHOM BEIIECTBE C AUDIIEKTPHUUECKON

MPOHUITACMOCTBIO

'

F:k|{‘?1|-|?l _ 1 _|'f_ii'1|'1
&r- 4meg, 17

OnekTpuyeckoe mnoisie. Ero pgedcTBue Ha BIEKTPUYECKUE

3apsabl

Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIA:

>

. F

QHpOGan‘/i

[Tone Toyeunoro 3apsna:

OJTHOPOJIHOE TIOJIE:

>

E = const.

KapTuns! 1MHMIA HanpsDKEHHOCTH ATUX ITOJIEN

HOTGHHI/IEUIBHOCTB SJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHOoCTh MOTEHIIMATIOB U HAPSIKEHUE:
A1z = q(¢1 — ¢2) = —qAp = qU.

[ToreHimanbHast >HEPTUS 3apsA/Ia B DJIIEKTPOCTATUUECKOM TIOJIE:
W =q¢




IloTennman OJICKTPOCTATUYCCKOI'O I1OJIA:

o=2
Cq

CBs13b HaHpH)KéHHOCTI/I MnoJjis1 U pPasHOCTU MOTCHUUAJIOB JJIA

OJTHOPOJIHOTO AeKTpocTatnueckoro mois: U = Ed

[TpuHIMIT CynIEpIIO3UIUHN AIEKTPUUECKUX MOJIEH:

E =E1+E2+...,¢ =¢1+¢2+...

[IpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHUs 3apsA0B: BHYTPHU IPOBOJHUKA
Et=0

, BHYTPU U Ha MOBEPXHOCTH MMPOBOJHUKA @ = const

I[I/IB.HGKTPI/IKI/I B DJICKTPOCTATUYCCKOM IT10JIC. I[I/IBJIGKTPI/I‘IGCKaﬂ

MIPOHHUIIAEMOCTh BEIICCTBA €

Konpaencarop. 21eKTpo€MKOCTbh KOHIEHCATOPA!

q
c=—
U

DIIeKTPOEMKOCTH IIIOCKOTO KOH/ICHCATOpa:

€S
= = &y

d

3.1.10

Hapannenbﬂoe COCAMHCHUC KOHACHCATOPOB:

q=1q +q2+...,U1 = Uz =---'Cnapam1_C1 +C2+...

[TocnenoBarenpbHOE COCTUHEHUE KOHICHCATOPORB:

1 _1.1,
Cr[ocn Cl CZ

U= U1+U2...,ql =dq; =...,




3.1.11

OHeprus 3aps>KEHHOr0 KOHIEHCATopa:

U CU? 2
w =W 0 _ o
2 2 2C

3.2

3AKOHBI ITIOCTOAHHOTI'O TOKA

3.2.1

Cuia Toka:

ITocTosuHE TOK: I = const

Jliist mocTostHHOrO TOKa q = It

322

VYcnoBus CyiecTBOBaHUS JIEKTPUUECKOTO TOKA.
Hanpsioxenne U u 3/IC E

323

3akoH OMa J1sl y4acTKa LeMnu:

I_U
"R

324

DJIEKTPUYECKOE CONPOTHUBJICHHUE. 3aBUCUMOCTh
COMMPOTUBJICHUA OJHOPOAHOI'O IMPOBOJHHUKA OT €TI0 AJIMHBI U

CCUCHUs. Y,I[GJ'II)HOG COIIPOTUBJICHUEC BECIICCTBA.

l
R:pg

3.2.5

Ucroununku Toka. 9JC uctouHuka ToKa:

ACTOpOHHI/IXCI/Iﬂ

q

E =

BHyTpeHHee cOnpOoTUBIIEHHE NCTOYHHUKA TOKA

3.2.6

3akon OMa aJis MOTHOM (3aMKHYTOM) AJIEKTpUIeckor memnu: E

=]R + Ir, oTkyna




3.2.7

[TapamiensHOe COCTMHEHNE TTPOBOIHHKOB:
I=11+12+..,Ul=0U2=...,
1 1 1

=—+—+..
Rnapajm Rl RZ

[TocnmenoBareapHOE COCTMHEHUE TIPOBOTHUKOB:
U=Uul1+02+..,11=12=..,
RHOCJI = R1 + R2+ "

3.2.8

Pabota snektpuueckoro toka: A = [Ut.
3akon Jlxxoyins — Jlenna:
Q = I?Rt

Ha pesucrope

U2
R:Q=A=12Rt=1Ut=7t

3.29

MomHOoCTh OJICKTPUYCCKOI'0 TOKA:

Ad _
p==" = U
At |4, 40
TGHHOBaﬂ MOIIIHOCTbD, BBIACIISIEMAA Ha pGSI/ICTOpeZ
. UF
P=I"R=—=]U
R

MoniHocTh HCTOYHUKA TOKA:

3.2.10

CBoOOmHBIE ~ HOCHTENM  DJIEKTPUYECKMX  3apsAoB B
MIPOBOJHMKAX.  MeXaHuU3Mbl  NPOBOAMMOCTH  TBEPIBIX

METaJUIOB, PACTBOPOB M pAaCIIaBOB JJIEKTPOJUTOB, Ta30B.




[TonynpoBoauuku. I101ynpoOBOIHUKOBBIN 11O

33 MAT'HUTHOE ITIOJIE
MexaHnueckoe B3auMOJICHCTBUE MArHUTOB. MarHuTHoe 1oJie.
Bektop wmarauTHOM uHaykuuu. IlpuHuun cynepno3uuuu
MarHUTHBIX MOJICH:
331 B =B, + By+...
Jluanu  wHAYKOUU MarHuTHOro moyid. KapTuHa nuHUN
WHIYKIUU MarHUuTHOTO oJIst MOJIOCOBOTO u
MMOIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHATOB
OnelT Opcrega. MarHuTHOE I0JI€ MPOBOJHUKA C TOKOM.
330 Kaptuna nuHWNA WHAYKIWMUA MarHUTHOTO TIOJNS JUJTMHHOTO
o MPSIMOTO MPOBOAHUKA M 3aMKHYTOT'O KOJBIEBOI'O MPOBOAHUKA,
KaTyIIKA C TOKOM
Cuna Amnepa, €€ HanpaBJIECHUE U BEIUYNHA:
F, = IBlsina
3.3.3 |, THAe o — Yrojd MeXAy HalpaBJICHUEM NPOBOJHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIE€HUE U BEJIUYUHA:
Fnop =1 q | vBsina
TJI€ 0. — YIoJl MEXK1y BEKTOpaMHU
v
334
u
B
. JBM>KeHHME 3apsHKEHHOM YacTHIbl B OJHOPOJAHOM MarHUTHOM
noJie
3.4 DJIEKTPOMATHUTHASA NUHAYKINUA
[ToTok BeKTOpa MarHUTHOM MHIIYKIUU:
34.1 ® = B, S = BScosa




342

SIBnenue anexTpoMarHuTHON MHAYKIMHU. DJ(C HHIyKIUU

343

3aKoH 31eKTpoMarHuTHo nHaykuuu dapanes:

AD
E :—E :—t:I:lir
Af—i0

344

SJ1C MHAYKIMU B IPSMOM IPOBOJHUKE JUTMHOM |,

JBIKYIIEMCS CO CKOPOCTBIO

>

WLl

B OJHOPOJHOM MAarHWTHOM noJie B:
| E; 1= Blvcosa

, TJIe 0. — YTOJI MKy BEKTOpOM B 1 HOpMabio

n

K IIJIOCKOCTH, B KOTOPOH JIEKAT BEKTOPBI

>
>

luv

; €CIIH

12




TO
| E; |= Blv

3.4.5

[IpaBuno Jlenna

3.4.6

NHAYKTUBHOCTB:

, umm @ =L1.
Camounnaykuus. 9JIC caMOMHAYKIIUHA:

AT
E. =— EL =—1II'
—

3.4.7

9Hepr1/1;1 MAarauMTHOI'O ITOJIA KaTYIIKH C TOKOM:

LI?
W=

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 1 BOJIHbI

3.5.1

Konebarenbupiit  koHTYp. CBOOOIHBIE SIEKTPOMATHUTHBIE

KoJieOaHus B U€aTbHOM K0JIeOaTETbHOM KOHTYpE:
[9(1) = Guesin{ 0+ 0y

11[?:] =g, = iq,,, cos( ot +@y ) =1 cos( et +qp)
®opmyna Tomcona:

T =2nVLC

, OTKyJ1a




CBs3b AMIUIMTYAbI 3apdaia KOHACHCATOpa € aMHHHTYI[OfI CHIJIBI
TOKa IIpH CBO6OI[HBIX OJICKTPOMAariuTHBIX KOJIEOAHHSIX B

UJeabHOM KOJIe0aTeTbHOM KOHTYpE:

Qe = —

C}

3aKOH COXpaHEHHs DSHEPrUU B UACATBHOM KOJIeOaTeNbHOM

KOHTYpe€:
3.5.2
353 BriHyX)1eHHBIC 3JIEKTPOMAarHUTHBIE KojieOanus. Pe3zonanc
[Tepemennsniii Tok. IIponsBoacTBo, mepenada U moTpediIeHHUE
JJIEKTPUYECKON SHEPTUU
2 cu’ LI’ cu’_ LI’
+ = mx = =X — const.
2 2 2 2
CgoiicTBa 3JEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanus
BEKTOPOB B 3JIEKTPOMarHUTHOM BOJIHE B BaKyyMe:
3.5.5 S
E1lBlc
356 [IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
ANIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
161 [IpsamosnHENHOE pPACIpPOCTPAHEHHE CBETAa B  OJHOPOJHOU
cpene. Toueunblit ncrounuk. JIyd cBera
3aKOHBI OTPAXKEHHUS CBETA.
a=pf
3.6.2
olp
77777777777
3.6.3 [TocTpoenne n300pa>keHNii B TUIOCKOM 3epKaiie
3aKOHBI IPEJIOMJIEHUS CBETA.
3.64

IIpenominenue ceera:

nysina = n,sinf.




AOCOIOTHBIN MOKa3aTeb MPETIOMIICHHS:
c

Nage = v

OTHOCHUTENBHBIN TOKA3aTEb MPETOMIICHUS:
np, 1

n =
OTH nl 172

Xoq 1y4en B IpU3Me.
\"1 = 1"'"2 . H].}']. = Hli'l
CooTHOIIEHNE 4YacTOT U COOTHOIIEHHWE [UIMH BOJH IIpH

nepexoe MOHOXPOMATHYECKOTO CBETa Yepe3 TPaHMIly paszeria

ABYX ONTHYCCKUX CPCI:

3.6.5

n,<n n,

n

O

[TonHOE BHYTpEHHEE OTpAKEHUE.

IIpenenbHbIii yroil MOJHOIO BHYTPEHHETO OTPasKEHUS:

. 1 ny
Sinay, = =—
Noru n

3.6.6

CoOuparomue ¥ paccewBaroIlue JUH3BL. TOHKas JWH3A.

DOKYCHOE PACCTOSHUE U ONTUYECKAs CHJIa TOHKOM JIMH3BI:

3.6.7

®opmyJia TOHKOH JIMH3bI:

T -

L,
d

| =




VBenuueHue, gaBacMoe JIMH30M:

h 111

Il=—=——

H d

F\ h
f

3

B ciyuae paccenBaronieit TMH3bI:

3.6.8

1
DO0=F =—0,
D

T =

h 1f1
—=—1
H d

XoJ nyya, IpOLIEALIEro JUH3Y IO/ MPOU3BOJIBHBIM YIJIOM K
e¢ rTmaBHOM onTuyeckod ocH. IlocTpoenne wu3z00pakeHUi
TOYKH U OTpe3Ka MpsIMOM B COOMPAIOIIUX M PACCEUBAIOLIMX

JIMH3aX U UX CUCTEMax

3.6.9

dotoanmapaT Kak onTHUecKuil npubop. I'na3 kak ontuyeckas

CUCTEMA

3.6.

Nutepdepennius cBera. KorepeHTHbIE MCTOYHHMKHU. Y CIIOBUS
HaG.HIO[[GHI/I}I MaKCUMYMOB n MHWHUMYMOB B
MHTeP(EPEHIIMOHHON  KapTHHE OT  JBYX  CHH(]a3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

MaKCHIMYMBI — A=2m ; m=0,£1,£2.£3, .,

vl
MITHIIMYMBET — A=(2m +1_];, m=0+1+2+3 _

e




3.6.11

Hudpakus cBera. [AudpakumonHas pemeérka. YciaoBue
HaOMIOACHUS TJIaBHBIX MAaKCUMyMOB TIpM  HOPMalbHOM
MaJICHUd MOHOXPOMAaTHYECKOTO CBETa C JUIMHOM BOJIHBI A Ha
peméTKy ¢ nmepuoaom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

3.6.12

Jucnepcus ceera

KBAHTOBA ®U3UKA

4.1

KOPITYCKVJISIPHO-BOJTHOBOM JIY AJIU3M

4.1.1

I'mnoteza M. Ilnanka o kBantax. ®opmyna [Tnanka: E = hv

®doTtoHbl. DHEpTUs POTOHA!

hc
E=hy=—= pc
Nwmmynbce poTona:

hv
c

dorordpdext. OnbrTer A.I'. Ctonmerosa. 3akoHsl poTodddhexTa

VYpasuenue DitnmreitHa 115 hotodddekra:

E(l)OTOHa = ABbIXOﬂa + EKHHmaxr

rae,

hc
ECI)OTOHa =hv = 7}

hc
ABbIXOAa = thp = /1
Kp

2
mv max

Expumax = 2 = eUzyy

JlaBiieHue cBera.
JlaBneHue cBeTa Ha MOJHOCTBIO OTPaKAIOUIYI0 IOBEPXHOCTh U

Ha MOJIHOCTBIO IMOIIOHIA0IIYIO TOBEPXHOCTD

4.2

OU3NKA ATOMA




4.2.1

IInanerapnas mozens aroma

[Mocrynarer bopa. M3nydenne u mornomenue (HOTOHOB MpU

nepexoie aToMa ¢ OJTHOTO YPOBHSI SHEPTHH Ha PYTOM:

he
4-2-2 Jijvﬂ‘”f = - = |EH _EH‘J
“mn
JInHenyaTpie CIEKTPBI.
CnekTp ypoBHEM 3HEprun atoma BOAOPOa:
4.2.3 13 6
—13,63B
E =——— mn=123 _
n*
43 OU3NKA ATOMHOI'O S/IPA
431 Hyxnonnas monens simpa [eiizenOepra — MBanenko. 3apsin
o sapa. MaccoBoe uncino aapa. M3otomnst
PannoakTUBHOCTE.
Anwba-pacnan:
A A4 4
7 X—>5Y+ ;He
bera-pacnan.
DneKTpoHHBIN B-pacman:
4.3.2 N N 0
FX—= Y+ je+v,
[TosutponusIii B-pacnan;
A A 0=, o,
sX—=2 Y + e+ v,
l'amma-u3nydenue
3aKoH paIMOAKTUBHOTO pacraja:
-t
N(t) = Ny % 2T
433
[Tycth m — Macca paioakTUBHOIO BenlecTBa. Toraa
-t
m(t) =mgy* 2T
434 S nepHble peakuuu. Jlenenue u CUHTES ep




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

« ®usuka; 10 kmacc. yrimybnenHoe oOyuenue KacbsHoB B.A. OOGmiectBo ¢
OTpaHMYEHHOW  OTBETCTBEHHOCThIO «IPODAy»; AkiuoHepHoe 0OIIECTBO
«3narensctBo «lIpocBemenue»

+ O®uzuka; 11 kiacc. yrimybnennoe oOyuenue KacwesnoB B.A. OO6mectBo ¢
OTPAaHMYECHHOM  OTBETCTBEHHOCTHIO «JIPODA»; AxuuoHepHOE OOIIECTBO
«M3parenscTBO «IIpocBemieHne»

Coopunuk 3amau  mo  ¢usmke.10-11  kmaccelllocobue s ydamuxcs
00111e00pa30BaTEIbHBIX YUPEKICHUM. bazoBblii 151 poUIbLHBIN
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METOANYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA
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