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15t ooyyvaromuxes 10 — 11 kimaccoB

HOACHUTEJIBHASA 3AIIMCKA

[lporpamma mno ¢u3uke Ha ypOBHE CpeaHero oOluiero oOpa3zoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXEHUW U TPeOOBaHUU K pe3yibTaTaM OCBOCHUS
OCHOBHOW 00pa3oBarenbHOM nporpammsl, npeactaBieHHbx B PI'OC COO, a
TaKke ¢ yu€roM (penepanbHOM padoueil mporpammel Bocnutanus u Konuenuuu
npenoiaBanus yueOHoro npeamera « Guznka» B 00pa3oBaTeNbHBIX OPraHU3aUsIX
Poccuiickoit ~ ®@enepanvy,  pealu3yOIMMX  OCHOBHBIE  00pa3oBaTelbHBIC
IPOTPAMMBI.

[Iporpammano pusuke onpenenser 0043aTesIbHOE IPEIMETHOE COJIEpKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEILHOCTh U3YYEHUS TEM U pa3JIejoB
y4€OHOTO MpeaMeTa ¢ y4€TOM MEXKNPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JOTUKH Y4e€OHOrO TMpoLEcca, BO3PACTHBIX OCOOEHHOCTEH OOy4arommxcs.
[Iporpamma 1o ¢u3uke ma€r NpeacTaBiICHUE O LENIAX, COJAEPKAHUM, OOuIen
CTparerul OOy4YEHUs, BOCIMTaHHS W pa3BUTUS OOYy4YalOIIMXCS CpeICTBAMHU
yueOHoro npeaMera « Puzukay Ha yriryOJIEHHOM ypOBHE.

N3yuenne kypca (u3NKU YriIyOJIEHHOTO YpPOBHS MO3BOJIAET pPEaTU30BaTh
3a/1a4u Npo(ecCuOHATLHON OPHUEHTAIMH, HAPABJICHO HA CO3/IaHUE YCIOBUM IS
NPOSIBJICHUS] CBOUX HMHTEIEKTYAIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
oOydJaronmMcsi, KOTOPblE HEOOXOOWMBI [Jisi MPOJOJKEHUS OOpa3oBaHUS B



opraHm3anusx Npo(ecCHOHANBHOTO 00pa3oBaHUs MO Pa3IUYHBIM  (U3UKO -
TEXHUYECKUM U MH)KEHEPHBIM CIIEHUAIBHOCTSIM.

B nporpamme mno (¢uzuke ONpeAensroTcs IUIAHUPYEMBIE PE3YJIbTaThl
OCBOEHUS Kypca GU3NKH Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHus: TMUHOCTHBIE,
MeTanpeIMeTHbIe, TpeaMeTHble (Ha  yrayonéHHoM — ypoBHe). HayuHo-
METOJIOJIOTUYECKON OCHOBOM i1 pa3pabOTKu TpeOOBAHUK K JIMYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3ylbTaTaM OOYYaloIMXCs, OCBOMUBIIMX
nporpaMMmy 10 (U3UMKEe Ha YpOBHE CpemHero obmero oOpa3oBaHus Ha
YIIIyOJIEHHOM YPOBHE, SIBJIIETCSA CUCTEMHO -1€ATEIbHOCTHBIN TOJXO0/.

[IporpamMmmano (pu3mke BKIIOYAET:

IUIaHUPYEMbIE pe3yJbTaTbl OCBOEHUA Kypca (U3UMKM Ha YriyOJ€HHOM
YPOBHE, B TOM YHCJIE€ IPEAMETHBIE PE3YJIbTAThI 110 TOJ1aM 00yUEHUs;

cojeprkanue yueoHoro npeamera « Guznka» no rogam oOydeHus.

[IporpaMmma no ¢u3nke HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIIOJIb30BaHa YUUTEIAMU (PU3UKHU JIJIS1 COCTABJICHUS CBOMX pA00YHUX IPOTPaMM.

[Iporpamma no (u3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTEIEH U
NPEIOCTABIISIET BO3MOXXHOCTH Ul peAIM3allud  Pa3jMYHbIX METOJIMYECKUX
NOAXOJ0B K TpenojaBaHuio (U3UKKM Ha YIIIyOJEHHOM YpOBHE MpPHU YCIOBUU
COXpaHEeHUs 00513aTebHOM YacTH COJIEpKaHUS Kypca.

du3uka Kak Hayka O HauOosee OOLIMX 3aKOHAX NPUPOJbI, BbICTyHas B
KayecTBe Y4eOHOro mpeaMeTa B HIKOJIe, BHOCHUT CYIIECTBEHHBIN BKJIA/ B CUCTEMY
3HaHUU 00 okpyxkaroieMm Mupe. LlkonbHbIN Kypc pU3MKH — CUCTEMOOOPa3yIOLLIM i
TSl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, IOCKOJIbKY (PU3UUYECKHE 3aKO HbI
JIeKaT B OCHOBE TPOIECCOB U SIBJIICHUM, H3y4yaeMbIX XUMHUEH, OHOJIOTHEH,
¢usnueckoit reorpadueit u actpoHomued. lcmosib3oBaHME U AKTMBHOE
npuUMeHeHHe (U3NYEeCKUX 3HAHUW OMNpENeNuiIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpAa3HBIX TEXHOJIOTM B cdepe HSHEpreTuku, TPaHCIOPTa, OCBOEHUS
KOCMOCQ, MOJYyYEHUs] HOBBIX MAaTEpHalloOB C 33JaHHBIMHU CBOMcTBamu. M3yueHue
Gbu3NKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOMU
KapTUHBI MUpa oOydaromierocsi, B (OpMUPOBAHUE YMEHUN MPUMEHSATh HAYUHbBIN
METO/]1 TO3HAHUS [P BHIMOJHEHUH UMH Y4€OHBIX UCCIICA0BAHUIA.

B ocHOBY Kypca (pu3uKu Ha ypOBHE CpeAHEro 00111ero 00pa3oBaHus MOJI0KEH
pAa uaer, KOTOpbIE MOKHO PacCMaTpUBAaTh KaK MPUHIIUIIBI €70 MOCTPOECHHUSI.

Hoea wuenocmuocmu. B cCOOTBETCTBUU C HEW KypC SBISIETCS JIOTUYECKH
3aBEpPIIEHHBIM, OH COJICPXKUT MaTepHall U3 BCeX pa3/iefoB (PU3UKH, BKIIIOYACT KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMU (PU3UKH.

Hoen z2enepanuzayuu. B cooTBeTCTBUM C HeW Marepuan Kypca (U3UKU
o0benuHEH BOKpYr (usmyeckux Teopuwil. Bemymmm B Kypce sBIAeTCS



dbopMHpoOBaHUE MPENCTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pHH, BEIIECTBE U
HoJIe.

Hoea cymanumapuzayuu. EE peanuszanus NpeanosaracT UCIOJb30BaHNUE
TYMaHUTapHOTO MOTeHUHaNa (GU3NYECKONW HAyKH, OCMBICJICHUE CBSI3U Pa3BUTUSA
¢u3ukn ¢ pasBuTHeM OOIIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTUYECKUMHU ITPOOIIEMaMH.

Hoesa npuknaonoii nanpaenennocmu. Kypc buzukn yriy0oaéHHOTO ypOBHS
Ipe/IoaraeT 3HakOMCTBO € IMUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOT U4 ECKUX
IIPUIOKEHUM U3YYEHHBIX TEOPUM M 3aKOHOB. lIpu sTOM paccmarpuBaroTCs Ha
YPOBHE OOIIMX MPEACTABICHUN U COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTUH.

Hoea j3xonozuzayuu peanu3yercs NOCPEACTBOM BBEIACHHUS DSJIEMEHTOB
COJEpPKAHUSA, TMOCBSUIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJOTHM, a Takke OOCYKICHUs
po0JieM pallMOHATBHOT O TPUPOI0IOIB30BAHUS U IKOJIOTUYECKOM 0€30MaCHOCTH.

OcBoeHue coiepKaHus MPOrpaMMbl IO (PU3UKE TOIHKHO ObITh HOCTPOEHO Ha
NPUHIMUIAX CUCTEMHO-IEATENbHOCTHOTO NoaxoAa. s pu3uku peanuzanus 3Tux
NPUHIUIOB 0a3UPYyeETCs Ha UCTIOIb30BAaHUH CAMOCTOS TEIbHOTO SKCTIEPUMEHTA KaK
NOCTOSIHHO JIeUCTBYIOLIEro (hakropa ydeOHOro mnpouecca. ng yriryOn€HHOro
YPOBHS — OTO CHCTEMa CaMOCTOSITEIbHOTO YYEHMUYECKOTO SKCIEPHMEHTa,
BKJIOYAIOLETO (PPOHTAIbHBIE YYEHHUUYECKUE OMNbITHI MPU H3YyYEHUU HOBOTO
Matepuania, JJaboparopHsie padboThl U pabOThI pakTUKyMma. [Ipyu 3TOM BO3MOKHBI
IBa crnocoba peanm3anuu (PU3MYECKOro MpakTHKymMa. B mepBoM ciyudae
NpakTUKyM npoBoauTtcs aubo B koHue 10 u 11 knaccos, mud0 mocie nepBoro u
BTOPOTO TMOJYrOJAMA B KaXKIOM U3 3TUX KiaccoB. Bropoil cmocod — 3T0
UHTerpanyss paboT NpPakTUKyMa B CHUCTEMY JIAOOPATOPHBIX pPabOT, KOTOpbIE
MPOBOJIATCS B Ipoliecce mM3ydeHust paszjena (tembl). [Ipu stom mojn pabotamu
IPaKTUKyMa MOHUMAETCSl CAMOCTOSATEIbHOE UCCIIE0BaHUE, KOTOPOE P OBO TUTCS
0 PYKOBOJCTBY CBEPHYTOT0, 0000MIEHHOTO BH/1a O€3 MOMIAroBO HHCTP YKIIHH.

B nmporpamme mno ¢uzuke cucTEMa YYEHHUUECKOTO HKCIIEPUMEHTA,
Ja00paTOpHBIX pabOT U MpaKTUKyMa MpeACTaBlieHa €IUHBIM NepeuneM. Boioop
TEMaTUKH ISl 3TUX BUJOB YUYEHHUUECKUX MPAKTUUYECKUX PaOOT OCYIIECTBISETCS
y4acTHUKaMH 00pa30BaTEIbHOTO MPOIECCa UCXOAS U3 0COOCHHOCTEN TOYPOUHOTO
IUIAHUPOBAaHUSI U OCHalleHus KabuHera (usuku. llpu 3ToM obGecmeunBaercs
OBJaJieHUE OOYYAIOIMMHUCS YMEHUSMH TMPOBOJIUTH TMPSIMbIE U KOCBEHHBIC
U3MEPEHHUs, UCCIICNOBaHMs 3aBUCUMOCTEN (PU3MYECKUX BEIMYUH U MOCTAHOBKY
OTBITOB MO MPOBEPKE MPEI0OKEHHBIX THIIOTES.

bonbiioe BHUMaHue YAENSETCA PEHICHUI0 PACUYETHBIX M KaueCTBEHHBIX
3anad. [Ipu 3TOM mis pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 337a4M C SBHO



3aJ1aHHOM M HESBHO 3aJaHHON (PU3UUECKON MOJEIbI0, TO3BOJISIONINE TPUMEHATD
U3Y4YEHHBIE 3aKOHbI U 3aKOHOMEPHOCTU KaK W3 OJHOIO pazliena Kypca, TaK U
UHTErpUpYs MPUMEHEHUE 3HAHUN U3 pa3HbIX pa3zienoB. /[ kauecTBEHHBIX 3a1a4
NPUOPUTETOM SIBJIAIOTCS 3afaHusd Ha OOBsICHEHHE/NpeNCcKazaHue MpPOTEKaAHUS
¢u3nyecKkux SBICHUN U MPOLIECCOB B OKPYXKAIOIIEH KU3HU, TpeOyrolue BeIOOpa
bu3ryecko MOIEeU AJIs1 CUTYaIluH IPAKTUKO -OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBaHmsimu PDPI'OC COO k MarepuaabHO-
TEXHHYECKOMY O0OecrnedeHni0 y4eOHOro mpouecca Kypc GU3UKU YriryOiaEHHOTO
YPOBHS Ha YpOBHE CpeAHEro 00111ero o0pa3zoBaHus 10HKEH U3y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaOuHere (QU3UMKKM JODKHO OBITH HEOOXOIUMOE
1abopaTopHoe OOOpyAOBaHHWE MJis BBINOJHEHHS YKa3aHHBIX B IPOTrpaMMe IO
($u3MKEe YYEHHUUECKUX OIBITOB, JIAOOPATOPHBIX padOT M pabOT MpakTHKyMa, a
TaKXe IEMOHCTPAMOHHOE 000PYI0BaHHUE.

JlemoHCTpallMOHHOE 000pya0BaHUE (QOPMHUPYETCSI B COOTBETCTBUM C
OPUHIMIIOM MUHUMAIBHOM JOCTAaTOYHOCTH M OOECIEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B NPOTpaMMe M0 (PU3UKE KIIOUYEBBIX JAEMOHCTpALUNA st
UCCIICIOBAHUSI ~ M3Y4aeMbIX SIBJICHUM M  MPOLECCOB, OSMIHPUYECKUX U
(dyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUI.

JlaboparopHoe 00OpyAOBaHUE JiI YYEHUUYECKUX NPaKTUUECKUX padboT
dbopmupyercsi B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00OECIIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOyuawommuxcs. Temarnyeckue KOMILIEKTbI
Ja00paTOpHOrO O00OPYIOBAHUSA JAOJDKHBI OBITH MOCTPOEHBI HAa KOMILIEKCHOM
UCIIOJIb30BaHUK AaHAJIOTOBBIX U LUQPPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBbHBIX CUCTEM B BUIE HU(DPOBBIX 1a00paTOPHUIA.

OCHOBHBIMHU LIETSIMU U3y4YeHUS (PU3UKH B 00111eM 00pa30BaHUU SIBIISIOTCSL:

dbopMupoBaHUE HUHTEpeca M CTPEMJICHHs OOYyYaloumxcs K HaydHOMY
U3YYEHUIO TPUPOJbI, PpA3BUTUE MX MHTEICKTYAIbHBIX U TBOPYECKHUX
CIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUNH O HaydHOM METOJi€ MO3HaHWUsI U (GOPMHUPOBAHHUE
MCCJIEI0BATENbCKOT0 OTHOIICHHUS K OKPY/KAIOIIUM SIBIICHUSIM;

dbopMupoOBaHUE HAYYHOTO MHUPOBO33PEHMSI KaK pe3yJibTaTa U3y4yeHHUsI OCHOB
CTpPOCHUS MaTepuu U (PyHIaMEHTAILHBIX 3aKOHOB (DU3UKU;

dhopMHupoOBaHUE YMEHUN 0OBSICHSITH SABJICHUS C HCTIOJIb30BaHUEM (DU3UIECKUX
3HAHUW ¥ HAYYHBIX JI0Ka3aTeNbCTB;

dbopMupoBaHUE TMPEACTABICHUN O PO (PU3MKMU [JIST Pa3BUTUSA APYrUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  TIPEACTAaBIEHWH O  BO3MOXHBIX  cdepax  Oymymien
nmpodecCHoHaIbHON JeATEeIbHOCTH, CBS3aHHBIX C (PU3WKOW, MOATOTOBKAa K
JNanbHENIeMy 0Oy4eHHIO B ’TOM HarpaBIICHUH.



JlocTikeHre 3TUX Lele 00ecTieunBaeTCsl pelieHueM CISIYIOIMX 3a1a4 B
npoIiecce N3y4eHus Kypca GU3NKU Ha YPOBHE CPEIHET0 0011ero o0pa3oBaHusL:

npuoOpeTeHne CUCTEMbI 3HaHUI 00 00IIMX PU3NUYECKIX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUAX,  BKJIIOYAs  MEXaHWKY,  MOJIEKYISIpHYI0  (U3HUKY,
ANIEKTPOMHAMUKY, KBAHTOBYIO (DU3HKY U DJIEMEHTBI acTPO(PU3UKY;

dbopmHpoBaHUE yMEHUI IPUMEHSATh TEOPETUUECKUE 3HAHUS JJIs1 OOBSICHEHU S
bu3nyeckux SBICHUNA B MPUPOJEC U IS NPUHATUS MPAKTUUECKUX PEIICHUHA B
MMOBCEIHECBHOM )KHU3HHU;

OCBOEHHME CMOCOOOB pEIICHUSI PAa3IMYHBIX 3a7a4 C SIBHO 3a/1aHHOM
du3nyeckoi MoOJeNblo, 3a7ad, MOAPa3yMEBAIOIIMX CAMOCTOSATEILHOE CO3JaHHe
du3nyeckoi MOJENM, aJeKBaTHOW YCJOBHMSM 3aJadyd, B TOM YHCIE 3a/1ad
WH)KEHEPHOTO XapakTepa;

NOHUMaHuE (U3NYECKUX OCHOB M MPUHIMIIOB JCHCTBHS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUYECKUX MPOLIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO CPEAY;

OBJIaJICHUE METOJaMU CAMOCTOSTEIbHOTO IUIAHUPOBAHHUSI U TPOBEACHMUS
¢u3nyecKux OKCIEPUMEHTOB, aHalM3a W UHTepHperanuu HuHOpMaIWH,
OTIpEIEIECHNUs JOCTOBEPHOCTH MTOIY4EHHOTO PE3YJIbTATa;

CO3/1aHM€ YCJIOBUM MJIi pa3BUTUS YMEHUH MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOU JEATEIILHOCTH;

pa3BuTHeE UHTEpeca K cepam rmpodhecCHOHATbHON ASSITENbHOCTH, CBSI3aHHON
¢ GUBUKOM.

B cootBerctBun ¢ TpeboBanusmu PI'OC COO yriyOnéHHbIA YpOBEHb
u3ydyeHus: ydeOHoro mnpenmera «Pu3uka» Ha YPOBHE CpPEIHEro OOIIETo
oOpa3oBaHusi BbIOUpaercss OOyYarOMIMMUCS, IUIAHUPYIOUIMMHU TPOJA0JDKEHHUE
00pa30BaHus MO CHEMUATLHOCTAM (PU3UKO -TEXHUUECKOTO PO PUIIS.

Ha uzyuenue ¢uzuku (yriryOn€HHbINH YPOBEHb) Ha YPOBHE CPEHETO OOIIETO
obpazoBanus oTBoAUTCS 340 yacoB: B 10 kinacce — 170 yacoB (5 4acoB B HEJ1EJ10),
B 11 ximacce — 170 gacoB (5 4acoB B HEACIIO).

[lpennaraempiii B mnporpamMme Mo (QU3MKE MEpeueHb JTabopaTOpHBIX H
NPaKTUUYECKUX pPabOT SBIAETCS PEKOMEHJOBAHHBIM, YYHUTENb JENAeT BHIOOP
NPOBENICHUS J1a0OPATOPHBIX PadOT M OMBITOB C YYETOM HMHIWBUIYATbHBIX
0ocoOeHHOCTel 00yJaroMXxCsl.



COAEP’>KAHUE OBbYYEHUA
10 KJIACC

Paszges 1. HayuHnbiii MeTO NO3HAHMS IPUPOABI.

®du3uka — pyHraMeHTallbHAsA HayKa O npupoje. HayuHblil MeTo] MO3HAHUSA U
METO/1bl UCCIIEA0BAHUS (PU3NUECKUX SBJICHUI.

DKCIIEPUMEHT U TEOpHsl B Mpoliecce MOo3HaHUs Npuponbl. Habmonenue u
HKCIIEPUMEHT B (PU3HUKE.

CnocoObl u3MepeHuss (PU3MUYECKUX BEIUYUH (aHAJIOTOBBIE M IHU(POBHIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIbIOTEPHBIE JATYUKOBBIE CHCTEMBI ).

[lorpemmoctT  u3mepenuit  ¢usmueckux BeauuuH  (abcosOTHAsE U
OTHOCHUTENbHAs).

MoenvpoBanue GU3NUECKUX SBJICHUM U MPOLIECCOB (MaTepuaabHas TOYKA,
a0COJIIOTHO TBEPJIOE TENO, WACATbHAs JKUIKOCTb, WACATIbHBIN ra3, TOYEUYHBIH
3apsn). ['unoreza. @Pu3nyecKuil 3aK0H, TPaHULIbI €r0 NPUMEHUMOCTH. Pu3nyeckas
TEOPHUSL.

Poss u mecTo Qu3nku B GOpMUPOBAHUHM COBPEMEHHON HAyYHOU KapTHHbI
MHpa, B IPAKTUYECKOU IEATETBbHOCTH JIFOI €.

Yuenuueckuii axcnepumenm, nadopamopnvie padomvt, npaKmuKym.

M3mepenne cwibl TOKAa M HAIPSDKEHHs B LENH IMOCTOSIHHOTO TOKa NP
MOMOIIIY AHAJIOTOBBIX U HU(POBBIX U3MEPUTETbHBIX MPUOOPOB.

3HakoMcTBO ¢ uuppoBoi naboparopueit no gusuke. [Iprumepsr n3mMepeHus
(bu3NUECKUX BEIMYMH MPU OMOIIY KOMIIBIOTEPHBIX TaTYUKOB.

Pa3pen2. MexaHuka.

Tema 1. Kunemamuxa.

Mexannueckoe aBuxeHUuE. OTHOCUTEIBHOCTh MEXAHHMYECKOTO JBHXKCHHS.
Cucrema orcuéra.

[Ipsimast u 0OpaTHas 3a1a41 MEXaHUKH.

Paguyc-BekTOp MarepuaJlbHOW TOYKH, €r0 NPOECKIMUM HAa OCU CHUCTEMBI
KoopAauHAT. TpaekTopus.

[lepemerienre, cKOpOCTh (CpenHsisi CKOpPOCTh, MTHOBEHHas CKOpPOCTb) U
YCKOPEHHE MAaTrepualbHOM TOYKH, MX MPOEKIUU HA OCU CUCTEMBI KOOPJHHAT.
ClioxeHue rnepeMenieHnid 1 CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHENHOE IBUKEHUE. 3aBUCHM OCTh
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MarepruaibHOM TOUYKU OT BPEMEHHU U UX
rpaduKm.

CBoOoHOE maneHue. YCKOpEHHe CBOOOJHOTO TajeHus. JIBwkeHue Tena,
OpOILIEHHOTO TMOJI YIJIOM K TOPU30HTY. 3aBUCHMOCTb KOOPIWHAT, CKOPOCTH H
YCKOPEHUS MaTepUaTbHOM TOUKH OT BPEMEHH U X T'PapHKH.



KpuBosmmuenHoe nBwkeHue. JIBMOKEHHME MaTepUAIBHOW TOYKH 11O
OKPY>KHOCTH. YTJIOBas W JIMHEHHas cKOpocTh. Ilepron m wactoTra obOpaiieHus.
LentpocTpemMuTenbHoe (HOpMAIbHOE), KacaTeabHOE (TAHIC€HIMAIBHOE) U MOJIHOE
YCKOPEHHE MaTepUaIbHOU TOYKH.

TexHnueckne yCTpOWCTBA M TEXHOJOTHYECKHE MNPOLECCHI: CHUAOMETP,
JNBWKEHUE CHapsJO0B, IEMHbIE, LIeCTepEHYaTble W pEMEHHBIE MEpenayu,
CKOPOCTHBIE TU(PTHI.

Hemoncmpauuu.

Moenb cucteMbl OTCUETA, WUIIOCTPALU KMHEMATHUECKUX XapaKTEPUCTUK
JBUYKEHUSL.

CnocoObl McCe10BaHUS IBUKEHU .

WimrocTpatiyst peAesibHOro Nepexo/1a U U3MEPEHUE MTHOBEHHOM CKOPOCTH.

IIpeoOpazoBaHue NBUKEHUH C UCTIOJI30BaHUEM MEXAaHU3MOB.

[lanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaOmonenne aBukeHWs Tena, OpPOIIEHHOTO MOJ YIioM K TOPHU30HTY U
TOPU30HTAIBHO.

Hanpagnenue cKopoCTy IpH IBU>KEHUU 110 OKPY>KHOCTH.

[IpeoOpazoBanue yriaoBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHue MyTel, TPAEKTOPUH, CKOPOCTEN ABMKEHHSI OJTHOTO M TOTO K€
Tella B Pa3HbIX CUCTEMAaX OTCUETA.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomvt, npaKmuKym.

N3ydeHre HEpaBHOMEPHOTO ABMKEHHSI C LIEIbIO ONPEAEICHUs] MTHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus: Ipu MpsSMOJUHEMHOM PaBHOYCKOPEHHOM JIBHU)KEHUU
10 HAaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IYTH OT BpPEMEHH NPHU PaBHOYCKOPEHHOM
JBUKEHUMU.

N3mepenne  yckopeHuss  CBOOOJHOTO  majeHusi  (PEKOMEHI0BaHO
WCII0JIb30BaHKEe IU(PPOBOI Tab0OpaTOpPUn).

W3ydyenune pABWXKEHHUS Tena, OpOIIEHHOTO Tropu3oHTanbHO. IIpoBepka
TUMNOTE3bl O TPSIMON MPOMOPIMOHATHLHON 3aBUCUMOCTA MEXAY AATbHOCTHIO
MoJIETa U HAYIbHOM CKOPOCTHIO Tea.

N3ydyeHune NBIKEHHUS Tella MO OKPYXHOCTH C IMOCTOSHHOW IO MOMYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTHU Mepuoaa oOpalieHuss KOHUYECKOro MasiTHUKA
OT €ro mapaMeTpoB.

Tema 2. /lunamuka.



[lepBpiii 3akoH Hprorona. MHepumanbHeie cuctembl oTcuéra. [IpuHumn
OTHOCUTENbHOCTH ['anunes. HemHepumanbHble cUCTEMBI OTCUETa (OMpEECICHUE,
IPUMEDPBHI).

Macca tena. Cuna. [lpuHuun cynepno3uiiuu Cui.

Bropoli3akoH HeroTOHA 111 MaTepranbHON TOUKH.

Tperuit 3akoH HproTOHA 111 MaTEpUAIBbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. ODKBUBAJEHTHOCTh TIPAaBUTALMOHHOW U
WHEPTHOM MACCHI.

Cuna TsKecTH. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOTO MaJAEHUS OT BBICOTHI
HAJl TOBEPXHOCTHIO IUIAHETHI U OT reorpaduueckol mmMpoThl. JIBUKeHUE
HEOECHBIX TeJl U UX CIyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tema, aBuKymerocs c
YCKOPEHHEM.

Cuna tpenusi. Cyxoe TpeHue. Cuna TpeHUs CKOJIbKEHUS M Cuja TPEHUS
nokos. Koapdumuent tpenus. Cuna cONpOTUBICHUS MPHU JBWKECHUU Tella B
YKUJKOCTH WU ra3e, e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENILHOTO IBUKEHUSL.

[asnenue. I'napocrarnueckoe nasienue. Cruna Apxumena.

TexHnueckne yCTpOWCTBA M TEXHOJIOTMYECKUE IPOLECCHI: MOAIIMITHUAKH,
JBU>)KECHHE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaOmtonenue qBukKeHUs Tl B MHEPUUAIBHBIX U HEMHEPLIMATIbHBIX CUCTEMAX
OTCUETA.

IIpyHIMI OTHOCHUTEIBLHOCTH.

Kauenne AByX HLWIMHAPOB WIM IIAPOB Pa3HOW Macchl C OJWHAKOBBIM
YCKOPEHHEM OTHOCUTEIILHO HEMHEPLIUATIbHOM CUCTEMBI OTCUETA.

CpaBHEeHHE PaABHOJCWCTBYIOIIEH MPWIOKEHHBIX K Ty CWI C
IIPOM3BEICHUEM MACCHI TEJIAa HA €r0 YCKOPEHUE B NHEPLUUAIbHOM CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOJEHCTBUS TEIL

N3mepenne macc 1o B3auMoJ€UCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM MOIbEME U MTAICHUU.

[lenTpOOEKHBIC MEXaHU3MBI.

CpaBHeHUE CUII TPEHHUS TIOKOS, KAYEHUSI U CKOJIbKEHUS.

Yuenuueckuit sxkcnepumenm, nadopamopnwie pabomvi, npaKmuKym.

N3mepenune paBHOCHCTBYIONIEH CUIJI P JBMXKEHUU OpycKa MO HAKIOHHOM
IJIOCKOCTH.

[lpoBepka ruUmoTe3bl O HE3aBUCUMOCTH BPEMEHM JBWXKEHHUS Opycka IO
HAKJIOHHOM IJTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €0 MACCHI.



Hccnenosanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAKOIIMX B NPYKUHE U
pe3uHOBOM 0Opa3ziie, 0T uX aedopmarium.

N3yuyeHne NBUKEHUSI CUCTEMBI TEII, CBSI3aHHBIX HUTBIO, IEPEKMHYTOMN Yepes3
JETKUN OJI0K.

N3mepenne xodduiineHTa TpeHus 1Mo BEIMYUHE YIIIOBOTO Ko3(dduiumenrta
3aBUCUMOCTH F,(N).

HccnenoBanue nBmxeHUs OpycKa M0 HAKJIOHHOM MJIOCKOCTH € TIEPEMEHHBIM
K02((DUITIEHTOM TPECHHUS.

N3yuyeHune NBUKEHUS IPy3a HAa BTy C TPCHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpAoe Teno. IlocTymarenbHOE€ M BpalarelibHOE JBUKEHHE
TBEPIOro Tena. MOMEHT CWibl OTHOCHUTENBHO OCH BpameHus. [lmedo cuisbl.
Crioxenue cuil, NPUWIOKEHHBIX K TBEpIOMY Telly. LIeHTp TsxecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TEIA.

YcToitunBoe, HeyCTOMUHNBOE, O€3pa3IMuHOE PABHOBECHE.

TexHnueckne YCTpOWCTBA M TEXHOJOTHYECKHME NPOLECCHI: KPOHILUTENH,
CTPOUTENBHBIN KPaH, pEeIETYAThIE KOHCTPYKLUU.

Hemoncmpayuu.

YcnoBuUs paBHOBECHS.

Bunsl paBHOBECUS.

Yuenuueckuii 3xkcnepumenm, nadopamopnsie pabomwt, npaKmuKym.

HccnenoBanne yciaoBUK paBHOBECHs] TBEPAOrO TeENNA, HMEIOIIETO OCh
BpAILEHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U PACYET CUIT YITPYTOCTH.

N3ydenune ycTONYUBOCTU TBEPAOIO TEJIA, UMEIOLLETO IJIOIIAAb OIOPHI.

Tema 4. 3akonvl coxpaneHus 6 mexaHuke.

Nmrrynibc MarepruanbHOM TOYKH, CUCTEMBI MaTEpUANIbHBIX TOYEK. LIeHTp macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopeMa 0 JBM>KEHUH LIEHTPa Macc.

NMITysibC CUIIBI 1 UI3MEHEHHE UMITYJIbCA TENa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTtuBHOEC NBHKEHUE.

MoMeHT umIlysbca MarepualibHOM TOYKH. [IpencraBiieHne 0 cOXpaHEeHUHU
MOMEHTa UIMITYJIbCA B LIEHTPAIbHBIX MOJISX.

PabGora cuipl Ha MajgoM M Ha KOHEUYHOM TmepemeleHud. ['paduyeckoe
peAcTaBiIeHUE PaOOThI CUITHI.

MOIIHOCTE CHIIEL.

Kunernaeckas sHeprusi MarepuanbHOW TOYKH. Teopema 00 H3MEHEHUH
KMHETUYECKOW YJHEPTUN MATEP NAJTbHOU TOUYKH.



[loTeHIMaIbHBIE W HENOTEHUMAIbHBIE CcWibl. lloTeHnmanbHas »Heprus.
[loTennmanbHas >HEpTUs ynpyro aehopMupoBaHHOU MpykuHbl. [loTeHIMaTbHAS
DHEPTUs Tela B OJHOPOJHOM TpaBUTALMOHHOM Tose. [loTeHnmanbHas 3Heprus
TEJla B FPAaBUTALIMOHHOM I10JIE OJTHOPOJHOTO IIapa (BHYTpHU U BHE wmapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThbsi KOCMHAYECKAst CKOPOCTb.

CBsi3p pabOThl HENOTEHLUAIbHBIX CHJI C HM3MEHEHHUEM MEXaHUYECKOU
DHEPTUU CUCTEMBI TEl. 3aKOH COXPAHEHMSI MEXaHUUECKOMN SHEPTUH.

Yupyrue v Heynpyrue CTOJKHOBEHUS.

YpaBHeHue bepHymm U1 UACATBHOW KHUIKOCTH KAaK CIIEJCTBHE 3aKOHA
COXpaHECHMS MEXaHUYECKOW SJHEPTUU.

TexHnueckne ycTpoucTBa U TEXHOJOTUYECKUE MTPOLIECCHI: JBUKEHUE PaKET,
BOJOMET, KOMNEp, MPYKUHHBIM MHUCTOJET, THUPOCKOIN, (UIYpHOE KaTaHUE Ha
KOHBKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMSI UMITYJIbCA.

PeakTuBHOE IBUKEHHE.

N3mepenne MOITHOCTH CUJIBL.

M3MmeHeHune 3Hepruu Tela Mpu COBEPIICHUU paOOTHI.

B3auMHble TIpeBpalllcHUs] KMHETHYECKOW W IMOTEHUMAIbHOM SHEPTUM NpHU
JICMCTBUU HA TEJIO CUJIBI TAXKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3HepTruy Npu CBOOOTHOM MaICHUH.

Yuenuueckuii 3xcnepumenm, nadvopamopnvie padomvt, npaKmuKym.

N3mepenune umnyibca Tejia o TOpMO3HOMY ITyTH.

W3mepenue cuibl TATH, CKOPOCTH MOJEIU DJIEKTPOMOOWIISE U MOIIHOCTU
CHUJIBI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHHs UMITYJIbCA ITPH YIIPYTOM B3aUMO/ICHCTBUU.

N3MepeHre KNHETUYECKOM SJHEPTUM Teja 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MTOTEHIIUATbHOM 3HEPTUH MPY>KUHBI C paOOTOM CHUITBI
TPEHUSL.

Omnpenenenne pabOThl CHIIBI TPEHHS MPH JABWKECHUU Tejla M0 HAKIOHHOM
IJIOCKOCTH.

Pasznen 3. MoJsekyasipHasi pu3nMKa v TepMOAMHAMHUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU M eopUU.

OCHOBHBIEC TMOJIOKEHUSI MOJIEKYIsIpHO-KuHeTnueckoit teopun (MKT), ux
onbiTHOE oOocHOBanue. Juddys3us. bpoyHOBCkoe IBIKEHHE. XapakTep
JBWKEHUS W B3aUMOJCHUCTBUSA YaCTHIl BelecTBa. MoJenu CTpOEHUs Ta3oB,
KUIKOCTEH W TBEPABIX TeM U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ITHX



mozenel. Macca u pa3mepbl MoJiekyl (aromoB). KosmuecTBO BemiecTsa.
ITocTossHHAss ABOTAApO.

TemoBoe paBHOBecue. Temmeparypa m cnocoObl €€ uzmepenus. lllkana
temneparyp Llenscus.

Mopens uaeanpHOro ra3a B MOJIEKYJSIPHO-KHHETUYECKON TEOPUN: YACTULIBI
rasza JBWXKYTCS XaOTUYECKHU U HE B3aUMOJCHUCTBYIOT IPYT C IPYTOM.

['a3oBble 3akoHbl. YpaBHeHue MeHaeneeBa—Knaneiipona. AOcComoTHas
temneparypa (mkana temmneparyp KensBuna). 3akoH JlambToHa. M3ompoueccsl B
UJeaTbHOM Tra3e C TMOCTOSHHBIM KOJMYECTBOM BellecTBa. [ 'paduueckoe
npecTaBIeHUE U30IPOIIECCOB: U30TEPMA, U30X0Pa, n300apa.

CBs3p  MEXIYy JaBICHUEM U CPEAHEH KUHETUYECKOW SHEpPrueu
NOCTYMATEILHOTO TEIJIOBOTO ABMKEHHSI MOJIEKYJ HACAIbHOTO Ta3a (OCHOBHOE
YPaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU UACATTLHOTO ra3a).

CBs13b a0COIIOTHOM TEMIIEPATYPHI TEPMOAUHAMUYECKOU CUCTEMBI CO CPEHEN
KHMHETUYECKOM 3HEPTUEH MMOCTYIATENBHOTO TEIJIOBOTO ABUKEHUS €€ YaCTHLL.

TexHnueckne yCTPOMCTBA M TEXHOJIOTMYECKHE IMPOLIECCHI: TEPMOMETP,
OapoMeTp, NOJlyYeHUE HaHOMaTEepPUaoB.

Hemoncmpayuu.

Mopenmu NBUKEHHS 4aCTUL BEILIECTBA.

Mojenb 6pOyHOBCKOTO JBUKEHUS.

Buneopoiuk ¢ 3anuchio peaibHOro OpOyHOBCKOI'O JABUKEHHUSL.

Huddysus xuakocTeil.

Moaenb onbiTa [TepHa.

IIputsxeHne MOJIEKyI.

Moiesm KpUCTAUIMYECKUX PEIETOK.

HaOmonenue u nccienoBanre n30MpoIeccoB.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomvt, npaKmuKym.

HccnenoBanne mnpouecca YCTAHOBIECHUS TEIUIOBOTO pPaBHOBECUS IIPU
TEII000MEHE MEXK Ty TOPSIUCH U XOJIOTHOM BOIOM.

N3ydyeHre M30TEpPMUYECKOro mpolecca (PEeKOMEHJI0BAHO HCIOJIb30BaHHE
1udpoBoOH TabopaTopun).

N3ydeHne n30X0pHOTO Mpoliecca.

N3ydenne n3o006apHOro rnpoiecca.

[IpoBepka ypaBHEHUS] COCTOSTHUSL.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmoaunamuueckas (TJ]) cuctema. 3amaHue BHEUIHMX YCJIOBHM JIst
TEPMOJIMHAMHUYECKON CUCTEMBI. BHEIHNE 1 BHyTpeHHUE TTapaMmeTphl. [lapameTp s
TEPMOJUHAMHYECKOW CUCTEMBI KaK CPEIHUE 3HAUYECHHS BEIMYMH, OMUCHIBAIOIINX
€€ COCTOSTHME HA MUKPOCKOIMYECKOM YPOBHE.



HyneBoe Hawano TepmoanHamMukd. (CamMONpOM3BOJIbHAS — peNlaKcalus
TEPMOJANHAMHUYECKOM CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mogens wHOeaTbHOTO Ta3a B TEPMOJAMHAMUKE — CHUCTEMa YpPaBHEHHI:
ypaBHeHue MenneneeBa—KanelipoHa U BBIpAOKEHUE JUII BHYTPEHHEW HEPTHU.
YcnoBrs IPUMEHUMOCTH 3TOM MOJEIN: HU3Kasi KOHLIEHTPAaLMs YacTHULl, BBICOKHE
TeMIIepaTypbl. BeipakeHne i1l BHYTPEHHEN YJHEPTUH OTHOATOMHOTO HJI€AJIbHOTO
rasa.

KBa3zucrarnyeckue 1 HeCTaTUYECKUE MPOLECCHI.

OnemenTapHas paborta B TepMoAMHaMuUKe. Beraucienue paboTsl o rpaduky
npoieccaHa pV-guarpaMmme.

Temonepenaya kak  cnoco0  M3MEHEHUSI  BHYTPEHHEHM  DHEpruu
TEPMOJMHAMHYECKON cucTeMbl 0e3 coBepuieHus pabotel. KonBekuus,
TEIUIONPOBOAHOCTb, U3JTyYEHHUE.

KomnuectBo Temnotel. TemmoéMkocTes Tenma. YaenpHas W MOJsIpHas
TEIUIOEMKOCTH BEILECTBA. YpaBHeHUE Maiiepa. YaenbHas TeIioTa CropaHus
TorumBa. Pacu€r kommuecTBa TEIIOTHI npu  Terwionepenade. Ilonstue o0
aninabaTHOM IIpOIECCE.

[lepBb1ii 3akOH TepMOAMHAMUKHU. BHyTpenHss »sHeprus. KomuuecTBo
TEIJIOTBI U paboTa KAk Mepbl H3MEHEHHMs  BHYTPEHHEH  SHEpPTHUH
TEPMOJANHAMHUYECKOM CUCTEMBI.

Bropoli 3akOH TEpMOJMHAMHUKHM JUII PABHOBECHBIX IIPOLIECCOB: YEpE3
3aIaHHOE€ PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
€IMHCTBEHHAs aauabara. AOCOIOTHAs TeMIeparypa.

Bropon 3akOH TEpMOAMHAMUKM [UJII HEPABHOBECHBIX IIPOLIECCOB:
HEBO3MO>KHO MEPEATh TEIIOTY OT 00Jiee XOJI0IHOIO Tea K OoJiee HarperoMy 0e3
komneHcaruu (Knaysuyc). HeoGpatuMocTh IpupOHBIX IPOIIECCOB.

[Tpunimne! nectus TermoBbix MammH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [Tukn Kapho.

DKOJOTHYECKHE aCTIEKThl UCITOJIb30BaHUA TEIUIOBBIX ABUTaTenei. TernoBoe
3arpsiI3HEHUE OKPYKAIOILIEH CPEIbI.

TexHnueckre yCTpOWCTBA M TEXHOJOTHMYECKHE IMPOLECCHI: XOJIOIUIIbHUK,
KOHJUIIMOHEP, IU3ENbHBIN U KapOIOpaTOpHBIA ABUTATENH, MapoBas TypOuWHA,
MOJYYEHUE CBEPXHHU3KUX TEMIEPATyp, YTWIM3AIUS «TEIUIOBBIX» OTXOJOB C
UCII0JIb30BaHUEM TEIUIOBOT'O HACOCA, YTHIIM3AIMsI OMOOPTaHUYECKOT0 TOTUIUBA J1JIs
BBIPAOOTKH «TEIUIOBOID» U 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

M3MeHeHue TeMiieparypbl pHu ainadaTuyecKoM paclIupeHuH.

Bo3nymHoe oramso.

CpaBHeHUE yAEIbHBIX TEMIOEMKOCTEN BEILIECTB.



CnocoObl U3MEHEHMSI BHYTPEHHEN SHEPTUM.

HccnenoBanne annabaTHOTO IIpoIIecca.

KoMIbroTepHBIE MOIENM TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit sxkcnepumenm, nadopamopuwie padomvi, npaKmuKym.

N3mepenue yaenbHOU TeII0EMKOCTH.

Hccnenosanne npouecca 0CTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTtHOTo npolLecca.

N3yyeHne B3aMMOCBA3U DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJCHUCTBUSA U
TEMIEPATYPbI KUTIEHUS KUIKOCTEN.

Tema 3. Azpezamnvie cocmoanun eeuyecméa. Pazosvle nepexoowl.

[lapooOpazoBanue u koHueHcauus. lMcnapeHune u xumneHue. YjenbHas
TEIJIOTa MapooOpa3zoBaHUs.

HacrpiiieHHsle ¥ HeHachbllleHHble mapbl. KauecTBeHHass 3aBUCUMOCTH
IUVIOTHOCTHU U JABJIEHUS HACBILICHHOIO Napa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTD
0T 00bEMAa HACBIILIEHHOTO NTapa. 3aBUCUMOCTb TEMIIEPATYPHI KUTIEHUS OT JaBJICHU S
B J)KUJIKOCTH.

BraxxHocTh BO3ayxa. AOCOIOTHASA U OTHOCUTEbHAS BJIAKHOCTb.

TBépaoe teno. Kpucranmmueckue u amopublie Tea. AHM30TPOIHS CBOUCTB
KpucTaJUioB. IlnmaBimeHne W Kpuctaumsanus. YJenbHas TEIUIOTa IUIABJICHUS.
CyOumartusi.

Hedbopmarnu tBEpaoro Tena. Pactsxenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TennoBoe pacummpeHue KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE U JTMHEMHOE
pacimpenue. AHrapMOHHU3M TEIUIOBBIX KOJe0aHUI YacTUI] BEILIECTBA KaK MPUYMHA
TEIJIOBOTO pacIIMpeHusi Te (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHepTHN B Pa30BHIX IEpeXogax.

YpaBHeHue TemioBoro OanaHca.

[loBepxHoctHOe HaTskeHue. KoadduimeHT MOBEpXHOCTHOTO HATSKEHUSI.
KanwmnspHele sBnenus. JaBiieHue no HICKPUBJIEHHO W MOBEPXHOCTHIO KUIKOCTH.
dopmyna Jlarmaca.

TexHnueckne yCTpOWCTBA M  TEXHOJOTMYECKHE MPOLECCHI: KUIKHE
KpHUCTAIUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TeroBoe pacimpeHue.

CBolicTBa HACKIIICHHBIX MTAPOB.

Kunenne. Kurnenue npu noHUKEHHOM J1aBJICHUU.

N3mepenue cuiibl HOBEPXHOCTHOTO HATSKEHUS.

OMBITHI ¢ MBUIBHBIMHU TUIEHKAMHU.

CwmauuBaHue.



KanwspHble sBIEHUS.

Mo gent HeHBIOTOHOBCKOM )KUIKOCTH.

CniocoObl UI3MEpEHUSI BIAKHOCTH.

Hccenenosanne HarpeBaHys U IUIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buast nedpopmariuii.

Hab6monenue maneix negopmaruii.

Yuenuueckuit sxkcnepumenm, nadopamopuwie padomvi, npaKmuKym.

N3yyeHne 3akOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEN.

N3Mmepenne yaenbHOM TEMIOThI IJIaBJICHUS JIb/1A.

N3yyeHne CBOMCTB HACHIIIEHHBIX TAPOB.

N3mepenne aOCOJIFOTHOM BIQXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
ITOMELICHHH.

N3mepenune korppumeHTa moBEpXHOCTHOTO HATSIKEHHUS.

N3mepenune moayis FOHra.

HccnenoBanne 3aBUCUMOCTH JedopMali  PE3UHOBOrO oOpasua ot
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znend4. JiekTpoauHaMuka.

Tema 1. dnekmpuueckoe none.

DulekTpru3anus Ten U e€ NpOSBICHUA. OJIEKTpUYeCcKud 3apsa. [[Ba Bupaa
ANEKTPUUECKUX 3apsAnoB. IIpOBOAHMKM, IHMAJIEKTPUKH W TOJIYIP OBOJHHUKH.
DJIEeMEHTapHBIN BJIEKTPUUECKUM 3apsj. 3aKOH COXPAHEHHS DIIEKTPUYECKOTO
3apsa.

BzaumoperictBue 3apsioB. Toueunsie 3apsabl. 3akoH Kynona.

Dunektprueckoe noJie. Ero neiicTBre Ha SJIEKTPUUECKUE 3apsibl.

HanpspokéHnocte  snektpuueckoro motisi.  [IpoOueiit  3apsan.  Jlunuwm
HaANPSHKEHHOCTH AJIEKTPUYECKOT O 1MOJIs1. O THOPOAHOE AJIEKTPUUECKOE MOJIE.

[ToTeHIMAILHOCTD 3JEKTPOCTATUYECKOTO NOJiA. Pa3HOCTP MOTEHLIMATIOB U
HanpspkeHue. [loTeHuumanbHas SHEprus 3apsjaa B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMAaIT 3JIEKTPOCTATUYECKOTO OISl CBSA3b HANPSIKEHHOCTH MO U PA3HOCTHU
NOTEHLUATIOB JUIsl 3JEKTPOCTAaTUYECKOro ToJii (Kak OJHOPOJAHOTO, Tak U
HEOJHOPOIHOTO).

[TpuHUMIT CyNepIO3ULIMH STEKTPUUECKUX MOJIEH.

[lone Toueunoro 3apsiga. [lone paBHOMepHO 3apsikeHHOW cdepbl. [lome
PaBHOMEPHO 3apsHKEHHOTO Mo 00béMy miapa. I[losie paBHOMEpHO 3ap sKEHHOMU
OeckoHeuHOM TuIocKOoCTU. KapTuHbl JMHUN HanpsHKEHHOCTH JTUX TOJEH U
SKBUINOTEHIIUAIbHBIX IOBEPXHOCTEN.

[IpOBOTHHMKH B 3JIEKTPOCTATUYECKOM ITOJIE. Y CJIOBUE PABHOBECHS 3apsI0B.

JAvbnekTpukn B 3JIEKTPOCTAaTHYECKOM  moje.  Jludnekrpuueckas
MIPOHUIIAEMOCTh BELIECTBA.



Konzaencarop. DneKTpoEMKOCTh KOHJIEHCATOPA. DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOpA.

[lapaynensHOE cOeMHEHNE KOHIeHCaTopoB. [locnenoBarensHoe coenuHeHne
KOHJICHCATOPOB.

DHeprus 3apsH>KEHHOT0 KOHAEHcaTopa.

JIBr>xeHHe 3apsAyKEHHOM YaCTULIBI B OJHOPOJHOM JIEKTPUYECKOM IOJIE.

TexHnueckne yCTPOWCTBA M TEXHOJIOTHUYECKME MPOLECCHI: AJIEKTPOCKOII,
AIIEKTPOMETP, DJEKTPOCTATUYECKAs 3alllUTa, 3a3€MJIEHUE BJIEKTPOIPUOOPOB,
KOHZICHCaTOpbl, reHeparop Bau ne ['paada.

Hemoncmpauuu.

YCTpOKUCTBO M IPUHLMIT IEUCTBUS DIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE NOJIE IBYX 3apSIKEHHBIX IUIACTHUH.

Mo niensb snekrpoctatuueckoro reaeparopa (Ban e ['paada).

[IpOBOTHHMKY B SJIEKTPUYECKOM ITOJIE.

DJIeKTpOCTaTUY €CKas 3aIlNTa.

YCcTpOoCTBO U AECHCTBUE KOHIEHCATOPA TOCTOSTHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIIAan
IUTACTHH, PACCTOSHUASA MEXTY HUMU U THAJIEKTPUYECKON NP OHUI[AEMOCTH.

DHEprusi 3JIEKTPUY ECKOTO MOJIA 3apPSKEHHOT0 KOHJIEHCATOPa.

3apsiiKa v pa3psiKa KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii 3xkcnepumenm, nadopamopnvie padom vl, npAaKmMuKym.

OueHka cui B3auMOIE€HCTBUS 3apAKEHHBIX TE.

HaOmtonenune npeBpanieHrs 3Hepruu 3apsiKeHHOT0 KOHEHCATOPa B SHEPTUIO
W3JIy4EHUS] CBETOAUOMA.

N3yuyeHune nmpoTeKkaHus TOKa B LIENH, COAEpKallel KOHIEHCATOP.

Pacnipenenenue pPa3HOCTH MOTEHIINAJIOB (HarpsHKEHMS) npu
MOCJIEA0BATENBHOM COEIUHEHNH KOHIEHCATOPOB.

HccnenoBanue pa3psiaa KOHAEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocm oannblil 371eKmMpPUYECKUIL n oK.

Cwuina Toka. IIocTOSIHHBIN TOK.

VYcioBHs CyIIECTBOBAHMS MTOCTOSIHHOTO 3JEKTPUYECKOTO TOKa. MICTOUHUKH
toka. Hanpsixenne U u DJIC £ .

3akon OMa aJ1s1 ydacTKa IETH.

DIIEKTpHUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTD COIPOTHUBIICHUS
OJHOPOJHOI'O MPOBOJHUKA OT €ro JJUHBI W IUIOUAJIH MOMEPEYHOrO CEYECHUS.
VY aenpHOE CONPOTUBIICHUE BELIECTBA.

[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COEAUHEHUE MMPOBOJHUKOB.
Pacuér pa3zBeTBnE¢HHBIX dnekTpuyeckuXx 1enei. [Ipasmma Kupxroda.



Pabota snektpuueckoro toka. 3akoH [xoynsa—Jlenma.

MOIIHOCTh ANEKTPUYECKOr0 TOKa. TemnoBas MOIIHOCTh, BBIAENsEMas Ha
pe3ucTope.

OJIC u BHyTpeHHEe COINpPOTUBIEHUE HMCTOYHMKA TOKa. 3akoH Oma g
MOJMHOW (3aMKHYTOM) 3JIEKTPUYECKON 1enu. MOIIHOCTh HMCTOYHUKA TOKA.
KopoTtkoe 3ambikanue.

KonneHncarop B uenu nocTOsIHHOTO TOKA.

TexHu4yeckue yCTpOUMCTBA M TEXHOJIOTHUYECKHE IPOLECCHI: aMIIEpMETP,
BOJIbTMETP, PEOCTAT, CUETUUK DJIEKTPUYECKOM SHEPTHH.

Hemoncmpauuu.

M3mepenne cuibl TOKa U HaNpsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKa OT HaMNpsDKEHUs I PE3UCTOPa,
JIaMITbl HAKAJIMBAHUS YU CBETOMO/IA.

3aBUCUMOCTb COTPOTUBICHUS LWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAIM MOTIEPEUHOT 0 CEYEHUS U MaTepHaa.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT CONPOTUBIICHUS ITPU HOCTOSIHHOM
HanpsHKEHUH.

[Ipsimoe uzmepenne 3 /1C. KopoTkoe 3ambikaHHe IrajlbBaHUYECKOTO 3JIEMEHTA
U OIICHKA BHYTPEHHEr 0 COMPOTHUBJICHUSI.

CnocoObl coenMHEeHUs1 UICTOYHUKOB TOKa, D J1C GaTapei.

HccnenoBanue pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCaMU UCTOYHHKA TOKA
OT CHJIbI TOKA B LIEMH.

Yuenuuecxkuii sxkcnepumenm, nadopamopuvie padomvi, npaKmMuKym.

HccnenoBanue CMEIIaHHOTO COETUHEHUS PE3UCTOPOB.

N3mepenune yaenbHOro COMpOTUBIICHHUS TPOBOTHUKOB.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKa OT HANpsDKEHUS IS JIaMIIbl
HaKaJIMBAHUS.

VYBenuueHue npejena u3MepeHus amnepMerpa (BoJIbTMETpa).

N3mepenne 3 /IC v BHYTPpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctd JJ]C raabBaHUUECKOTO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTHU MOTEHIMAIOB MEXAY MOJIOCaMU UCTOYHHKA TOKA
OT CHJIbI TOKA B LICIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIITHOCTH HICTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 pa3tuyHplX cpeoax.

DJleKTpUYecKass MNPOBOJUMOCTh  Pa3JUYHBIX BEUIECTB. DJIEKTPOHHAA
MPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTh COINPOTHUBJICHUS METAIOB OT
Temneparypbl. CBepXIpOBOAUMOCTb.



DnekTpudecKkuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[lonynpoBonuuku.  CoOCTBeHHass U TNpUMECHass  MPOBOJUMOCTD
noJIynpoBoAHUKOB. CBOMcTBa P—N-niepexoa. [lomynpoBo sHHKOBBIE TIPUOOPBHIL.

DJIEKTPUYECKUN TOK B DJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS JUCCOLMALMS .
Dunektponn3. 3akoHsl Papazes A HIEKTPOIIn3a.

OneKkTpuyecknuid TOK B ra3zax. CaMOCTOATENbHBI M HECAMOCTOSTEIbHBIN
pa3psan. PazmuuHele THIIBI caMOCTOATENBHOTO pazpsaaa. Momnus. [ nazma.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NMPUMEHEHHUE: ra3opaspsaHbIC
JaMIIbl, 3JEKTPOHHO-IydeBas TpyOKa, MOJIyIPOBOAHUKOBBIE MPUOOPHI: TUOJ,
TpPaH3UCTOp, (POTOAMOJN, CBETOAUOJ, TallbBaHUKA, padUHUPOBAHUE MEIH,
BBITIJIABKA AJIFOMHUHMS, SJIEKTPOHHAS MUKPOCKOTIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COIPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOJIUTOB.

3akoHsbl aneKkTposmsa Papajes.

HckpoBo¥ pa3psi M pOBOAUMOCTD BO3AyXa.

CpaBHeHuE MPOBOAUMOCTH METAJUIOB U MOJIYIIPOBOIHUKOB.

OHOCTOPOHHSA MPOBOUMOCTD JUOA.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomvt, npaKmuKym.

HaOmtonenue snexkrponusa.

N3mepenue 3apsia 0THOBAIEHTHOTO MOHA.

HccnenoBaHne  3aBUCMMOCTH  COINPOTHUBIIEHUS  TEPMOPE3UCTOpA  OT
TEMIIEPaTypPHI.

CHsTHE BOJIbT-aMIIEPHOM XapAKTEPUCTUKU THOIA.

Du3uYecKUl NPAKTUKYM.

Cnoco0bl u13MepeHus (U3NUECKUX BETMUHMH C UCTI0JIb30BAHUEM aHAJIOT O BBIX
U IU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB U KOMIBIOTEPHBIX JaTYMKOBBIX CUCTEM.
AOCOIOTHBIE U OTHOCHUTEIbHBIE MOTPEITHOCTH U3MEPEHUN PU3NYECKUX BETUYHH.
O1ieHKa rpaHull TOTPELUIHOCTEM.

IIpoBeneHue KOCBEHHBIX M3MEPEHUN, MCCIENOBAHUM 3aBUCUMOCTEN
bu3znuecKkux BEIUYMH, MPOBEpKa MPEMAJIOKEHHBIX TUNOTE3 (BHIOOP U3 padoT,
ONMMCAHHBIX B  TEMATUYECKUX  pa3Jenax «YUYEHUYECKUH  SKCIIEPHUMEHT,
nabopaTtopHbIe PaOOTHI, MPAKTHUKYM ).

Me:xnpeaMeTHbIE CBA3M.

N3ydyenne kypca Qusuku yrayonéaHoro ypoBHs B 10 kiacce
OCYLIECTBIIETCS C YUYETOM COJIEPKATENBbHBIX MEKIIPEAMETHBIX CBA3EU C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesxcnpeomemvle nOHAMUA, C6A3AHHbBLE C U3YUEHUEM MEM 0006 HAYUH 020
no3Hanua: SIBICHUE, HAyYHbIA (PaKT, TUMOTe3a, (U3NUecKas BEIWYMHA, 3aKOH,



Teopusi, HaAONIOACHUE, SKCIEPUMEHT, MOJCIHPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTENbHbBIE TPUOOPHI, I pOoBast 1ad0paTopus.

Mamemamuka: peunieHue cucteMbl ypaBHeHWil. JluneiltHas QyHKIMS,
napaboJa, runep0osa, ux rpaduku u cBocTBa. TpuUroHoMerpudeckre QyHKIIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC, 0CHOBHOE TPUT'OHOMETPHUECKOE TOKAECTBO.
BekTophl ¥ uX MPOEKIMK HAa OCH KOOPAUHAT, CII0KEHHUE BEKTOPOB.

buonozua: mexannueckoe NBWKCHUE B KUBOU Mpupoae, nuddy3usi, ocMoc,
TEIJIOOOMEH >KMBBIX OPTaHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYKAIOLIEH CPEebl,
yTWIM3anys OWOOPTraHMYECKOTO TOIUIMBA [JJIsi BBIPAOOTKH «TEIJIOBOM» H
ANIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSIKEHHUE U KaNWJUIIPHBIC SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKHUE SBJICHUS B KUBOM IPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHHE aTOMOB U MOJIEKYIL,
MOJIb BEIECTBAa, MOJSIpHAs Macca, NOJy4YeHHEe HAaHOMATepHUalioB, TEIUIOBbIC
CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U Ta30B, )KUIKUE KPUCTAIUIBI, SJICKTPUICCKUE
CBOMCTBA METAIIOB, SJICKTPOIUTHUECKAS JUCCOIUAIINS, TATbBAHUKA, SJIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpagpusa: BnaxxHoCTh BO3AyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozusa: npeoOpazoBaHue IBUKECHUN C UCIIOIb30BAaHUEM MEXaHU3MOB,
yu4€T CyXOr0 H IKHUJAKOTO TPEHUS B TEXHHUKE, CTAaTUYECKHE KOHCTPYKIUH
(KpoHIITEHH, pemeéryarble KOHCTPYKIIUK), UCTIOIb30BaHUE 3aKOHOB COXPaHEHHUS
MEXaHWKH B TEXHHUKE (TUPOCKOTN, BOAOMET M JPYrHUe€), IBUraTelhb BHYTPEHHETO
Cropaunusi, mapoBasi TypOouHa, ObITOBO XOJIOAWIILHUK, KOH TUITUOHEDP, TEXHOJIOTU U
MOJIly4eHHsI COBPEMEHHBIX MaTepHalioB, B TOM YHCIIE HAaHOMATEpHAIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUUECKAs 3allUTa, 3a3eMIICHHE DJIEKTPONPHOOPOB,
ra3opaspsiIHble JJAMITbI, TIOJIYIPOBOIHUKOBBIEC IPUOOPHI, TaJbBaHHKA.

11 KJIACC

Pa3znen4. JiekTpoauHaMuKa.

Tema 4. Macnummnoe none.

B3aumopelcTBE MNOCTOSIHHBIX MAarHUTOB W TPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bekrtop MarHUTHOM WHAYKUMH. lIpuHnomn cynepno3uuuu
MAarHuTHBIX N0Jer. JINHMY MarHUTHOW UHTYKIIWH.

MarautHo€ 1oJie TPOBOJHUKA ¢ TOKOM (TIPSIMOTO MTPOBOHHUKA, KATYIIKA U
Kpyrosoro Butka). OnsiT DpcTena.

Cuna Amrnepa, e€ HalpaBJICHUE U MOTYJIb.

Cuna Jlopenna, e€ HanpaBJieHHE U MOAYJIb. JIBHKEHUE 3apsKEHHOW YaC TUIBI
B OJJHOPOJHOM MarHUTHOM noJie. PaboTa cunbl JlopeHia.

MarnuTHo€ 10Jie B BelecTBe. DeppOMarHeTUKy, apa- U JuaMarHeTUKH.



Texnuueckue YCTpOﬁCTBa N TCXHOJIOTHYCCKHUC IIPOLCCCHI: IMPHUMCHCHUC

ITOCTOSTHHBIX MAarHHTOB, ANEKTPOMArHUTOB, TECTEP -MYJIbTUMETD,
ANEKTPOIBUTATENh SIKOOU, YCKOPUTENN SJIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

KaptyHa 7MHMM  MHAYKIMM  MarHUTHOTO  MOJII  MOJIOCOBOIO U
110IKOBOOOPA3HOTO MOCTOSHHBIX MATHUTOB.

KapTuHa mMH1I MarHUTHOW MHIYKIUU TIOJIS JJMHHOTO MIPSIMOTO IPOBOJHHKA
Y 3aMKHYTOTO KOJIbIIEBOT'O IPOBOTHUKA, KATYIIKH C TOKOM.

B3aumoenicTBue 1ByX IPOBOIHUKOB C TOKOM.

Cuna Amnepa.

[enictBue cuitel JIopeHia Ha HOHBI ANEKTPOJIUTA.

HaOmtonenue nBr>xXeHus y4yKa 3J€KTPOHOB B MarHUTHOM TOJIE.

[IpuHUMn JNEUCTBUSA AIEKTPOU3MEPUTEIILHOTO npubdopa
MarHUTOIEKTPUYECKON CHCTEMBI.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomvt, npaKmuKym.

HccnenoBanre MarHUTHOT O MOJIS TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppoOMarHeTUKOB.

HccnenoBanne A€MCTBUS HIOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cumbl AMmepa.

N3yuyeHune 3aBUCUMOCTH CHIIbI AMIIEpA OT CHJIbI TOKA.

OnpeneneHre MarHUTHOM MHAYKIMY Ha OCHOBE U3MEPEHMSI CUJIbI AMIIEpa.

Tema 5. InekmpomazHumHas UHOYKYUAL.

SIBeHME DIIEKTPOMArHUTHOW MHAYKUMH. IIOTOK BEKTOpa MarHUTHOM
uHaykuuy. OJIC vHAyKnMH. 3aKOH S3JeKTpoMarHuTHOM wuHAaykumu apanes.
Buxpesoe anekrpuueckoe nnosie. Toku Dyko.

OJIC vHOyKUMHA B MPOBOJHHUKE, IBWXXYLIEMCS B OJHOPOJHOM MarHUTHOM
ToJIE.

ITpaBuo Jlenua.

NuayktuBHOCTh. Karymka WHAYKTUBHOCTH B LENU IOCTOSIHHOTO TOKA.
SBnenne camonnaykuuu. 3 /1C caMOUHTYKIU Y.

DHeprust MarHUTHOT O MOJISt KATYIIKKA C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHnueckrne ycTpONCTBA M TEXHOJOTHMYECKHE MPOLECCHI: MHAYKIMOHHAS
1€4b, COJICHOMI, 3alIUTA OT AIEKTPHU3ALNU TEN MPH JBHKEHUHA B MAT HUTHOM T10JI€
3emiu.

Hemoncmpayuu.

HaGmonenne siBeHUS 37€KTPOMarHUTHON HHTYKITHH.

UccnenoBanne 3aBucumoctd IJC HHAYKIMH OT CKOPOCTH H3MEHEHHUS
MarHUTHOTO MOTOKA.



[IpaBuno JleHua.

[lanenve MarauTa B alFOMUHUEBOH (MEIHOM) TpyOe.

SIBneHnEe CaMOMHIYKINH.

Hccnenoanue 3aucumoctu J/]C caMOMHAYKINN OT CKOPOCTH U3MEHEHUS
CHUJIbI TOKA B TIEIH.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomvt, npaKmuKym.

HccnenoBanue siBICHUS JIEKTPOMAarHUTHO W MHTYKIIUH.

OnpeneneHre MHAYKIIMU BUXPEBOT'O MArHUTHOTO MOJISI.

HccnenoBanue siBICHUSI CAMOUHTYKIIUH.

COopka MoJ1e1 3JIEKTPOMArHUTHOT'O TeHepaTopa.

Pa3znea . KosieOanus v BOJIHBI.

Tema 1. Mexanuueckue Ko1e0anus.

KonebarenbHast cuctema. CBOOOIHbIE KOJICOAHMS.

["apmonnueckue kosedanus. Kunemarnueckoe U JTUHaAMHUYECKOE OMHCAHHUE.
DHepreTuyecKoe ONMUCaHue (3aKOH COXpaHEHUsI MEXaHUYECKO# 3Heprun). BoeiBoa
JMHAMUYECKOT0 OMUCAHUA FAPMOHUYECKHUX KOJIEOaHUI U3 UX SHEPTETUYECKOTO U
KHUHEMAaTHUYECKOTO OMUCAHUS.

Amrumatyna u ¢aza xosnedanuil. CBsi3b aMIUIMTYbl KOJICOAHUM HMCXOJTHOM
BEJIMYUHBI C aMIUIUTYJaMU KOJIeOaHUH €€ CKOPOCTHU U YCKOPEHHUSI.

[lepuon u yactora koseOanuid. Ilepumon manmbix CBOOOAHBIX KOJIEOAHMI
MaTeMaruyeckoro wmasitHuka. llepuon cBOOOAHBIX KoJIeOAHUN MPYKMHHOTO
MasiTHUKA.

[lonsTue o 3aryxarommx kKojeOaHusx. BeinyxaeHHbie kosedanus. Pesonanc.
PezonancHass KpuBas. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KpHUBOM.
ABTOKOJICOAHUS.

TexHnueckre ycTpocTBa U TEXHOJIOTHYECKUE MTPOLECCHI: METPOHOM, YacChl,
Ka4elu, My3bIKaJbHblE MTHCTPYMEHTHI, cericMorpad.

Hemoncmpauuu.

3amnuch K0J1e0aTeIbHOTO IBIKEHHUS.

HaOmtoenne He3aBUCUMOCTH MEepUOJia MaJIbIX KOJIEOaHU Tpy3a Ha HUTH OT
aAMIUTATY/IBI.

HccnenoBanue 3aTyxaomux Kojae0aHuil 1 3aBUCUMOCTH MEPHO0,1a CBOOOIHBIX
KOJIeOaHUM OT COMPOTHUBJICHUS.

HccnenoBanne KonebaHWl Tpy3a Ha MAacCHBHOW TPYXKHHE C IEJbIO
dbopmMupoBaHUs peICTaBICHUHN 00 HeaTbHOM MOJIETH IPYKUHHOTO MasgTHUKA.

3aKoH COXpaHEeHUs SHEPTHUH IPU KOJICOAHUSIX TPy3a Ha MPYKUHE.

HccrnenoBanre BEIHYKICHHBIX KOJICOAHUT.

Ha6monenne pe3oHanca.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padomvt, npaKmuKym.



W3mepenne mnepuoga CBOOOIHBIX KOJEOAHHM HUTSHOTO U MPYKUHHOTO
MasiTHUKOB.

N3ydeHne 3aKk0HOB ABUKEHUS Te€a B X0/1€ KOJI€OaHU I Ha yIPyTrOM MOABECE.

N3yuyeHne NBUKEHNS HUTSHOTO MAsITHUKA.

[IpeoOpa3zoBaHue SHEPTUH B IPY)KMHHOM MAsITHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYbI 3aTyXarOIIMX KOJeOaHuM.

HccnenoBanue BBIHYKICHHBIX KOJICOAHUI.

Tema 2. InekmpomazHumHbole KOJ1€OAHUA.

KoneGarenbHbiii kOHTYp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KOJEOaHHS B
uacaIbHOM KosieOaTenbHOM KOHType. Popmyna TomcoHna. CBs3b aMIUIMTY/bI
3apsiia KOHIEHCAaTopa c aMIUIMTY10M CHJIbI TOKA B KOJIE0AaTEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTHUH B UI€aIbHOM KOJIEOATEIbHOM KOHTYpE.

3aTyxaronme AIIEKTPOMAarHUTHbIE KoJieOaHusl. BeiHyX1€HHBIE
AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemenHbli TOK. MOIIHOCTE TEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JEHCTBYIOIIEE 3HAUYEHUE CUJIbl TOKA W HANpPSDKEHUS MpU pas3muHOil (opme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHU.

CunycouaibHbI NEPEMEHHBIA TOK. Pe3ucTop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENM CHUHYCOUJAJIBHOI'O MEPEMEHHOTO TOKA. Pe30HaHC TOKOB.
Pe3onanc HanpsikeHUi.

Uneansupiii Tpanchopmarop. IlpousBojacTBo, mepemadya u moTpeblieHUE
AIEKTPUYECKOU DHEPTUH.

DKOJIOTHYECKHE PUCKH NPHU NPOU3BOACTBE 3JEKTpol3Hepruu. KyibpTypa
MCII0JIb30BaHMS JIEKTPOIHEPT MU B IOBCETHEBHOM )KU3HH.

TexHnueckrne yCTpOWCTBA U TEXHOJOTHYECKUE IMPOLECCHI: 3IEKTPUUECKHMA
3BOHOK, T€HEPaTOp NEPEMEHHOTO TOKA, JIMHUH JIEKTPOIIEpEaay.

Hemoncmpayuu.

CB00O0IHBIE PTIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTD YaCTOTHI CBOOOHBIX KOJIE€OAHU OT MHIYKTUBHOCTH B EMKOCTH
KOHTYpa.

OcuuuiorpaMmbl 3JEKTPOMArHUTHBIX KOJICOAHHH.

['enepaTop He3aTyXaroMKUX JIEKTPOMArHUTHBIX KOJICOAHHH.

Mo zeib 35IEKTpOMAarHuTHOTO TEHEPATOPa.

BeinyxaeHHbIe CUHYCOUAATbHBIE KOJICOAHMUS.

Pe3nucTop, KaTymka MHAYKTUBHOCTH W KOHIEHCATOP B LIEMU MEPEMEHHOIO
TOKA.

Pe3onHanc 1mpu I1OCIEI0BATENbHOM COEAMHEHHH PE3UCTOPA, KaTyIIKH
WHIYKTUBHOCTH  KOHIEHCATOPA.

YCcTpoHCTBO M MPUHIIMIT ASUCTBHUS TpaHChopmaropa.



Moienb TMHUM AIIEKTpOTIEpeEIadu.

Yuenuueckuii 3kcnepumenm, nadopamopuuie padom vt, nPAKMUKYM.

N3yuenue Tpancopmaropa.

HccnenoBaHne NepeMEHHOTO TOKa 4e€pe3 IMOCJEN0BATEIbHO COEAUHEHHBIE
KOHJIEHCATOP, KaTylIKy U pe3UCTOP.

HaOmtonenune 31eKTpOMarHuTHOTO PE30HAaHCa.

HccnenoBanne pabOThl HCTOUHUKOB CBETA B LIEMTU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmpoMacHUMHbLE 60IHbL.

MexaHnueckue BOJIHBI, YCJIOBHS HMX pacrpoctpaHeHus. llomepeunsie u
IpOJOJIbHBIE BOJIHBL. [lepron, CKOpOCTh pacnpOCTpAaHEHUS M JJIMHA BOJIHBI.
CBoiiCTBa MEXaHMYECKUX BOJIH: OTPaXEHHE, MpPEIOMJICHUE, MHTEepdepeHIus u
nupakuus.

3Byk. CkopocTb 3ByKa. [ pomkocTsh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[IlymoBOe€ 3arpsi3HEHNE OKPYKAOILEH CPebl.

DJIEKTPOMarHUTHbIE BOJHBI. Y CJIOBHS M3Iy4€HHSI SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTalys BEKTOPOB B JJIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPaXEHHUE,  MPEIOMIICHHUE,
noJispu3zanus, uHTepPepeHus u Audpaxuusi.

[Ilkana >MeKTpOMarHuTHBIX BOJH. [IpriMeHeHue 37IeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TprHIMIIBI paIUOCBA3U U TENEBUACHU. Pagnookanus.

DJIEKTPOMarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbl.

Texnuueckue yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, pajiap, paauonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenegon, CBU-nieus,
yJIbTPa3BYKOBasl AMATHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

O6pazoBaHue U pacpOCTPAHEHUE MOTIEPEUHBIX U PO 10IbHBIX BOJIH.

Kouebmotieecs Teno Kak UICTOUHHK 3BYKA.

3aBUCHUMOCTD JTMHBI BOJIHBI OT YaCTOTHI KOJICOAHHH.

HaOmonenue oTpakeHus U npesioMIICHUSI MEXaHUYECKHUX BOJIH.

HaOmonenue nnrepdepeHny u 1uPpakiuu MeXaHu4eCKruxX BOJIH.

AKYCTHYECKHUI pE30HAHC.

CBoiicTBa yJIbTpa3ByKa U €ro MpUMEHEHHE.

HaOmonenue cBsA3U IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUITUTYAOW U
Y4acTOTOM KOJIeOaHUH.

HccnenoBanne  CBOWCTB — JJIEKTPOMArHUTHBIX  BOJIH:  OTPaKEHHE,
MpenoMIICHUE, TTOJIIpU3aIis, Tu(paKius, HHTep hepeHIrs.

OO6HapyxeHrne HHGPAKPACHOTO U YIbTPAPHOIETOBOTO U3TyICHHM.

Yuenuueckuii 3kcnepumenm, nadopamopuuie padom vi, nPAKMUKYM.



N3yuyeHue napameTpoB 3BYKOBOM BOJIHBI.

N3yuyeHune pacrpocTpaHeHus 3BYKOBBIX BOJIH B 3AMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAamMonMHENHOE PacIpOCTPAHEHUE CBETA B OAHOPOAHOM cpene. JIyd cera.
ToueuyHbIN UICTOYHHK CBETA.

OTtpakeHue cBera. 3akOHbI oTpaxeHus cBeta. [locTpoeHne nzoOpaxeHuil B
iockoM 3epkaiie. Cepruueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI IPEIOMIICHUS CBETA. AOCOIIOTHBIN TOKA3aTeNb
npenomiieHus1. OTHOCUTENBHBIN ITOKA3aTeNb IpenoMiieHus. [IocTosTHCTBO 4acTOTHI
CBETa U COOTHOIIEHUE JJMWH BOJIH NPU IEPEX0J€ MOHOXPOMATUYECKOTO CBETA
4yepes3 rpaHully pasjiena AByX ONTHYECKHUX CPEN.

Xoa myuelt B mpusme. Jucnepcus cBera. CHOXKHBIN cocTaB 0€Ioro cBera.
IBer.

[lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbli yroJl MoJHOTO BHYTPEHHETO
OTPAKEHUS.

CoOuparome u  pacceuBarole JuH3bl. ToHkas swmH3a. DOKycHOE
paccTosiHUE M ONTHYECKas CHja TOHKOW JIMH3bL. 3aBUCHMOCTH (POKYCHOTO
paccTOSIHUST TOHKOM cepruueckoil JTMH3bI OT €€ T€OMETPUH U OTHOCUTEIHLHOTO
MOKA3aTeIIs IPENOMIICHUS.

Popmylia TOHKOM JIMH3BI. Y BEJIMYEHUE, 1aBAEMOE JIMH301.

Xoa Jiyda, IPOIICAIIECrO JUH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckoil ocu. IlocTtpoeHune u3zoOpaxkeHWiI TOUYKM M OTpe3Ka MNpSAMOMl B
CcOOUMpAarONIMX U PaCcCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

OnTuueckue npudopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckast
CHCTEMA.

IIpenensl NPUMEHUMOCTHA F€OMETPUUECKOM OIITUKH.

BonnoBass onrtuka. Murepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOACHUST MaKCUMYMOB M MHUHHUMYMOB B HUHTEp(EpEeHIMOHHOM
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHKOB. [IpuMepbl KiacCUYECKuX
UHTEP PEePEHIIMOHHBIX CXEM.

Hudpakmus cBera. JludpakinmonHas pemerka. YclioBue HaOIIOICHUS
[JIaBHBIX ~MAakCHMMYMOB TMpH MaJ€HHMHM MOHOXPOMATMYECKOTO CBE€Ta Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonsapuzanus ceera.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHMYECKME IIPOLIECCHI: OYKH, JIyIa,
nepucKoI, (oToanmapar, MUKPOCKOI, MPOEKIMOHHBIN amnmapar, MpOCBETICHUE
ONTUKH, BOJIOKOHHAS ONTHKA, TUPPAKLIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHHSI CBETA.



HccnenoBanue npenomIiIeHus CBeETa.

HaGmonenue nmoaHoro BHyTpEeHHEro oTpaxkeHus. MoJienb CBETOBOA.

HccnenoBanne xoxa CBETOBBIX IIYYKOB Ye€pe3 IUIOCKONApAUIEIbHYIO
IUTACTUHY U NIPU3MY.

HccnenoBaHue CBOMCTB U300paKEHUI B JIMH3AX.

Mopaenn MUKpOCKOIIA, TENECKOMA.

HaGmonenue nntepepeninu caera.

HaGmonenue 1BeTOB TOHKUX TIEHOK.

Ha6monenue nudpaxiuu cBeta.

W3yuenue nudpakimOHHON peIETKY.

HaOmtonenue nudpakiimiOHHOTO CIIEKTpa.

HaOmonenue nucnepcuu cBera.

HaOmtonenue nonsipuzanuu cBera.

[IpuMeHeHne noIsIPOUI0B ISl U3YyUEHUSI MEXaHUYECKUX HAIPSHKCHHM.

Yuenuueckuit skcnepumenm, naoopamopusie pabom i, npaKmuKym.

N3mepenune nokasaresns npesioMIICHUS CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSL OT BellecTBa (Ha
npuUMepe KUJIKUX JIUH3).

N3mepenne GoKyCHOTO pacCTOSHUS PACCEUBAIOLIMX JIMH3.

[osryuenue nzo0paxeHus B CUCTEME U3 TUIOCKOTO 3epKaJia v JIMH3bI.

[osryuenue n300paxkeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKONMMYECKUX CUCTEM.

Hab6monenue nudpakiyu, HTEpGEpEHINH U TTOTIPHUALNU CBETA.

N3ydenue nonsipusanuy CBeTa, OTPAXEHHOTO OT TOBEPXHOCTU JAUDIIEKTPUKA.

N3ydenne nHTEpPepeHIInu Ja3epHOTO U3IyYCHUS Ha IBYX LIETISIX.

HaGmonenue nucrniepcum.

HaOmonenue u uccnenoBanme 1MPpakMOHHOTO CIIEKTPa.

N3mepenne niMHbl CBETOBOM BOJIHBI.

[losryuenue criekTpa U3Iy4eHUs] CBETOAMO/1a IPU MOMOIIM TUPPAKIIMOHHON
PELLETKH.

Pa3nen 6. OcHOBBI ClIe M ATIBLHOM TEOPUH OTHOCHUTEJILHOCTH.

I'panuupl  IpUMEHMMOCTM — Kiaccuyeckor — MmexaHuku.  [locTymarsl
CIIEUMATbHOM TEOPUU OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBall. [IpeoOpazoBanus JlopeHua.
Ycmoue npUYMHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHHE
BPEMEHH U COKPAILIEHUE JIJTUHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKOU YaC TULLBI.

CBs3b MacChl C 3HEPTUEN U UMITYJIbCOM PEJIITUBUCTCKOM YaCTULIBI. D HEPT U
MOKOS.



TexHuueckue ycTpocTBa M TEXHOJOTMYECKUE IMPOLECCHI: CITyTHUKOBBIE
NPUEMHUKY, YCKOPUTEIM 3apsIKEHHBIX YaCTULL.

Y4eHnYecKuil SKCIIEPUMEHT, JADOPATOPHBIE PAOOTHI, TPAKTUKYM.

OmnpeneneHre UMIOYJIbCa MW DHEPIUM  PEISATUBUCTCKUX dYacTul (IO
doTorpadusam TpeKoB 3apAKEHHBIX HACTULl B MATHUTHOM TIOJIE).

Pa3nen7. KBanroBasi pusuka.

Tema 1. KopnycKynapHo-60/1H0801 0yaiu3m.

PaBHOBeCHOE TEMJIOBOE U3TydyeHUE (M3JIydeHUE aOCOIOTHO YEPHOIO TEna).
3akoH cMmeneHus: Buna. ['nnore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (POTOHA.

®otordpdext. Onbitel A. I'. CtoneroBa. 3akoHsl (GoTodPdexTa. YpaBHEeHHE
Oiiniurerina Ay potorpdexra. «KpacHasa rpanuna» Gororddexra.

JaBnenne cBeta (B YacTHOCTHM, [IaBJICHME CBE€Ta Ha aOCOJIIOTHO
NOTJIOMIAIONIYI0 M a0COJIIOTHO OTpaXkaroulyro mnoBepxHocTh). Ombitel I1. H.
JleGenena.

BousHoBEIE cBOVIcTBa yacTull. BosHbl ne bpois. [lnaa BoyHbL Ae bpoiinasa u
pa3mepbl  O0JacTH JIOKaIM3alUu JABWXKYyLIeWcs vactulbl. KopmyckynasipHO-
BOJIHOBOM nyanmu3Mm. {udpaxuus 31eKTpOHOB Ha KpUCTasUIaxX.

Cneuunduka uzmepenuii B Mukpomupe. COOTHOIIEHUSI HEOIPEAENEHHOCTEN
['eitzenOepra.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIEKTPOMETP,
doTO3NEMEHT, (POTONATUYMK, TYHHEIbHBIM MHKPOCKOI, COJIHEUHas Oarapes,
CBETOIHUO/I.

Hemoncmpayuu.

DoTo3(PPEKT HA YCTAHOBKE C IUHKOBOM MIACTUHOM.

HccnenoBanne 3akoHOB BHeLIHETO GpoTodddekra.

HccnenoBaHnne 3aBUCUMOCTHA  COINPOTHUBICHUSA  IOJYNIPOBOAHUKOB  OT
OCBEIIEHHOCTH.

CBeToano.

Comnneunas Oarapes.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomvt, npaKmuKym.

Hccnenosanue ¢poTope3uctopa.

N3mepenune noctosiHHOM [nanka Ha ocHOBe uccienoBanus hotorddekra.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOAUO OT HAIP SIKEHUS.

Tema 2. Duzuka amoma.

OmnbITEl O UCCIENOBAHHMIO CTpoeHUs aroma. [ImaHerapHas Mojzens atoma
Pesepdopna.

[Toctynarel bopa. N3nyuenue u nornorienue GoTOHOB MPH MEPEXOIE aToMa
C OJHOT'0O YPOBHS SHEPT MU HA IPYTOW.



Bunebl ciektpoB. CrieKTp ypOBHEH dHEPTUU aTOMa BOJOPOIA.

CHnoHTaHHOE U BBIHYK/IEHHOE U3JIydeHHe cBeTa. Jlazep.

TexHnueckne ycTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: CHEKTPAIbHBIN

aHayu3 (CIEKTPOCKOT), JIa3ep, KBAHTOBBI KOMITbIOTED.

Hemoncmpayuu.

Moaens onibiTa Pesepdopa.

HaOmtoenmne muHeyaThiX CIIEKTPOB.

YCTpOUCTBO U AEUCTBHUE CYETUMKA HOHU3UPYIOLMX YACTHLI.

Ornpenenenne IIMHBI BOJHBI JIA3EPHOTO U3JTyYEHUS.

Yuenuueckuit skcnepumenm, nadopamopuuie pabomvi, npaKmuKym.

HaGmonenue muHeivyaToro crekrpa.

HccnenoBanne CrieKTpa pa3peXeHHOTO aTOMapHOTo BOAOPOJa U U3MEPEHUE
nocTosiHHOM Punbepra.

Tema 3. Qu3uka amomMH020 A0pa u 31eMeHmM aApHLIX 4ACM UY,

Hyxnonnas monens sigpa I'eitzenOepra—lBanenko. 3apsa sapa. MaccoBoe
qucIo sapa. U3o0Tomnsl.

PanuoaktuBHOCTh. Anbda-pacnan. DJIEKTPOHHBIA M TMO3UTPOHHBIN Oera-
pacnan. ['aMma-u3inydeHue.

3aKkOH PaAMOaKTUBHOTO pacnajaa. PaguOakTHBHbIE H30TONIBI B IMPHUPOJIE.
CBoliCTBa MOHHU3UPYIOLIETO M3JIydeHMs. BiisHUE paJHOaKTUBHOCTH Ha KUBBIE
opranu3msl. EctecTBeHHBIN POoH u3nmyuenus. Jlozumerpusi.

DHeprusi CBsI3U HYKJIOHOB B sifipe. S iepHbie cuiibl. JleekT Macchl sapa.

SAnepubie peakiuu. Jlenenue u cuates siaep. Anepusie peakropshl. [Ipobaembl
YIOPABJISIEMOTO TEPMOSIAEPHOIO CHHTE3a. JKOJOTHYECKUE aCIEKThl pPa3BUTHS
SIIEPHOM SHEPTETUKH.

Merto1bl perucTpayu 1 UCCIIEA0BAHNSA JIEMEHTAPHBIX YACTHIL.

@yHaaMEHTAIbHBIE B3aMMOACUCTBHS. bapuoHbBI, ME30HBI W JICNITOHBI.
[IpencraBnenue o CtanpapTHOU Moaemu. KBapk-rimrooHHas MOJIETb aAPOHOB.

dusurka 3a npeaenamMu CtaHaapTHOM moxenu. TE€MHas marepus U TEMHas
DHEPTHSL.

EnunHcTBO pU3nueckoil KapTHHBI MUpa.

TexHr4ecKre yCTpOWCTBA M TEXHOJIOTHUYECKHE ITPOLIECCHI: JO3ZUMETP, KaMepa
Bunbcona, siepHBIl peakTop, TEPMOSACpPHBIN peakTop, aromHas OomoOa,
MarHMTHO-pEe30HaHCHasi ToMoTpadus.

Yuenuueckuit sxcnepumenm, nadopamopuwie pabomvi, npaKmuKym.

HccnenoBanue TpeKOB YyacTull (10 TOTOBBIM oTorpadusim).

HccnenoBanue paguoakTUBHOTO (POHA C MCIIOIb30BaHUEM JO3UMETDA.

N3ydenne norionieHus 0era-4yacTUll ATFOMUHHUEM.

Pa3gen 8. di1eMeHTHI aCTPOHOMUM M ACTPO(PU3UKH.



OTansl pa3BUTHA aCTpOHOMMM. [IpuKnagHOE 1 MUPOBO33pPEHUECKOE 3HAYECHUE
actpoHomuu. IlpuMeHHMMOCTh 3aKOHOB (U3UKK i1 OOBSICHEHHS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Meroapsl acTpOHOMHYECKMX HccieqoBaHUNA. COBpPEMEHHBIE ONTHYECKHUE
TEJIECKOTIBI, PAJIUOTENECKOIIbI, BHEATMOC (hepHast aCTPOHOMHUSL.

Bun 3Bé3nHoro nHeba. Co3Be3nusi, SpKuA€ 3BE3JIbI, TUIAHETHI, UX BUIUMOE
JBUKCHHE.

CoJHeyHas cuctema.

Counue. CosHeuHasi akTUBHOCTh. cTounuk 3Heprun CoJiHIA U 3BE3I.

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpamMmma «CeKTpaJlbHbIN KJIACC —
CBETUMOCTBY». 3BE3MBI TJIaBHOM MOCJEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJI 3BE3] TJIABHOW MOCJENO0BATEIbHOCTH. BHyTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE NPEICTABICHUS O MTPOUCXOKIAECHUHU U 3Boronmu ComHLa 1
3BE3/. DTaIlbl )KU3HU 3BE3 .

Mieunbiii Ilyte — nama [amaktuka. [losmoxenue m nBwxenue ConHia B
INanaktuke. Tunsl ranaktuk. Paguoranaktuku U kBasapbl. YEpHbIE ABIPHI B A1pax
TaJIaKTHK.

Bcenennas. Pacumpenue Beenennoit. 3akon Xa06:a. Pazoeranue rajgakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe usinydyeHue.

MacuraOnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnbie nmpo61eMbl aCTpOHOMHUHU.

Yuenuueckue naonioenus.

HabGmonenus 3B€31HOr0 HEOAa HEBOOPYKEHHBIM TJ1a30M C MCMOJIb30BaHUEM
KOMITbIOTEPHBIX MPUIIOKEHUHN JJIsl OTIPE/IECHUs MOJI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be31Hsi CEeBEpHOro MOJIyLIapus U SIpKhe
3BE3BI.

HaOmonenuss B Tteneckon JlyHbl, IU1aHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUJICHUM.

Du3uYecKUuil NPAKTUKYM.

Cnoco0bl u3MepeHus (M3NUEeCKUX BETMUHMH C HCTI0JIb30BAHUEM aHAJIOT O BBIX
U IU(PPOBBIX U3MEPUTENBHBIX NPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CUCTEM.
AOCOIOTHBIE U OTHOCHUTEIbHBIE MTOTPEITHOCTH U3MEPEHUN PU3NIECKUX BETUY U H.
O1ieHKa rpaHull OTPELUIHOCTEM.

IIpoBeneHMEe KOCBEHHBIX UW3MEPEHUN, WCCIECNOBAHUNA 3aBUCUMOCTEU
bu3nuecKkux BEIWYMH, MPOBEpKa MPEMJIOKEHHBIX TUNOTE3 (BHIOOP U3 padoT,
ONMCAHHBIX B  TEMAaTUYECKUX  pa3fenax «YUYEHWYECKUH  SKCIIEPUMEHT,
nabopaTtopHbIe PaOOTHI, MPAKTHKYM) ).

O06o00maomee NOBTOPeHUeE.



OO6o01IeHre U cUCTeMaTU3alus COIepPKaHUsS Pa3esioB Kypca « MexaHukay,
«MounexymnsipHas GU3MKa U TEPMOIUHAMUKAY, « DIEKTpOoJuHaMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEUUAIBHOW TEOPUHM OTHOCHUTEIbHOCTH», «KBaHTOBas
buznka», « IEMEHTHI aCTPOHOMHUH U aCTPO PUUKI.

Poms ¢um3ukum u acTpoHOMHUHM B HSKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COLMAIbHOW U 3TUUECKOM chepax AesTeIbHOCTH YEI0BEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMMHU B COBPEMEHHO M HAYYHOU KapTUHE MUPA, 3HAYCHUE ONTMCATEIbHOU,
CUCTEMATU3UPYIOIEH, OOBACHUTENBHOM M  MNPOTHOCTUYECKOW  (PyHKUMH
buznyeckoi Teopur, poJib (GU3NUECKON TEOPUU B GOPMHUPOBAHUHY ITPEICTABICHU I
0 (hu3MUecKoi KapTUHE MUpPa, MECTO (PU3MUECKOW KApTUHBI MUpPa B 00ILEM psIy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX ITPEACTABICHUI O IPUPOE.

MesknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢Qusuku yrayonéHHoro ypoBHs B 11 kmacce
OCYILECTBIIETCS C YUETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBSA3EH C Kypcamu
MaTeMAaTUKH, OMOJIOTUH, XUMUH, Te0Tpa(pUU U TEXHOJIOTUH.

Mesxcnpeomem nvle nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0006 HAYYH 020
no3HanuA: SBICHUE, HaydHbIH (pakT, rumore3a, (uznueckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIOJEHUE, SKCIEPUMEHT, MOJCIMPOBAHUE, MOJIE€Nb, W3MEPEHHUE,
HNOTPELIHOCTH U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, I(poBas 1adopaTopusL.

Mamemamuka: pelICHUE CHUCTEMBbl YPaBHEHHUU. TpUrOHOMETpUYECKHUE
(GYHKIMH: CUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. BEKTOPHI M MX MPOEKIHMH HA OCH KOOPJAMHAT, CIIOKEHUE BEKTOPOB.
[lpousBoanblie 3neMeHTapHbIX (QyHKUMH. [Ipu3Haku mono0us TPEyroJibHUKOB,
OTIpeIeNICHuUE IJIOMIAIN TFIOCKUX GUTYp ¥ 00bEMa TeJl.

buonozusa: snextpudeckue SIBICHUS B JKUBOW MpuUpoOJE, KojeOaTelbHbIe
JIBW)KECHHSI B JKMBOM IPUPOJE, SKOJOTMYECKHME PHUCKU NPU IMPOU3BOJICTBE
AJIIEKTPOSHEPTUHU, AJIEKTPOMAarHUTHOE  3arpsi3HEHUE OKPYXKAlOLIE Cpensl,
YIIbTPA3BYKOBasi JUAarHOCTHKAa B MEAULMHE, ONTUYECKHE SBJICHHUS B KUBOWU
pUpOJIE.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAIDIMYECKAs CTPYKTYpa TBEPABIX
TEJl, MEXaHU3Mbl OOpa30BaHUSl KPUCTALIMUYECKON PEHIETKH, CIEKTPaIbHbBIN
aHaJIn3.

T'eozpaghua: wmarHuTHBIE TIONOCA 3€MJIM, 3alI€KW MArHUTHBIX PYA,
boToChEMKA 36MHOM ITOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
ANIEKTpOoABUTaTelb SIKoOM, reHepaTop MEepeMEHHOrOo TOKa, UHAYKIMOHHAS TeUb,
JIMHUM DJIEKTpOIIEpenay, IeKTPOABUTaTeNb, Paaap, paluoNpUEMHUK, TEIEBU3 0P,
antenHa, Ttenedon, CBY-meus, ynpTpa3BykoBas JIUArHOCTHKAa B TEXHUKE,



HpOGKHHOHHBIfI aliiapar, BOJIOKOHHAA OIITHKA, COJTHCUHAA 6aTape${, CIIYTHHKOBBLIC
HpI/IéMHI/IKH, AACPpHAA DOHEPICTUKA U OKOJOTMYCCKHC aACTICKTEI e Pa3BUTHA.



[IJNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATBHI

JIMHHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS YyueOHOro mnpeamera «Duszmkay
JOJDKHBI OTpaXKaTh TOTOBHOCTH M CITIOCOOHOCTH 00yUarOIINXCsI pYKOBOICTBOBATHCS
chopMupoBaHHOW BHYTPEHHEH MO3UIMEH JUYHOCTH, CUCTEMOU IICHHOCTHBIX
OpHWICHTAIi, TO3WUTUBHBIX BHYTPEHHUX YOEXKIECHHWH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IEHHOCTSIM POCCHUNCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO
OTIbITA U OTBITA AEATEIILBHOCTA B MPOLIECCE PEATN3AMU OCHOBHBIX HANpPaBJICHUN
BOCIIUTATEIbHOM JIESITENbHOCTH, B TOM YHUCJIE B YACTH:

rPaXIaHCKOI0 BOCIIUTAHUA:

e c(hOPMHUPOBAHHOCTH I'PAXKTAHCKON MO3UIIMKU 00 YYaIOIIEr0Cs Kak aKTUBHOT O
Y OTBETCTBEHHOTO YJIeHa POCCUNCKOT0 O0IIECTBA;

e[IPUHSATHE TPATUIMOHHBIX OOIICUETIOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPATAYE€CKHUX LIEHHOCTEM;

*TOTOBHOCTb BECTU COBMECTHYIO JIESITEIIbHOCTh B UHTEPECAX TPAKIAAHCKOTO
oOImiecTBa, y4yacTBOBaTh B CaMOYIMpaBJICHUU B 0Opa3oBaTEILHOU
OpraHu3anuu;

e YMEHUE B3aUMOJEHUCTBOBATH C COLIMAIIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU
¢ UX QyHKIMSIMU U HA3HAYCHUEM;

¢ TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM A EATEILHOCTH.

NMATPUHOTHYECKOI0 BOCIIUTAHUS:

e chOPMUPOBAHHOCTH POCCUNCKOU TPaXXIAaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA,;

¢ [ICHHOCTHOE OTHOUIEHHWE K TOCYAAPCTBEHHBIM CHUMBOJAM, IOCTUXEHUIM
POCCUNCKUX YUEHBIX B 00J1aCTH GUBUKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEICHUS,

¢ CTIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 W MPUHHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTUPYSACHh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM
YUCJIE B AECATEIIbHOCTUA YYEHOTO;

¢ 0CO3HAHKE JMIHOTO BKJIa/Ia B MIOCTPOCHUE YCTOMIMBOTO OYAYIIETO.

3CTETHYE€CKOr0 BOCIIUTAHUS:

*OCTETUYECKOE OTHOLICHWE K MHPY, BKIIOYas JCTETUKY HAYy4YHOTO
TBOPUYECTBA, IPUCYIIEr0 (U3NIECKOM HAyKe.

TPYAOBOI'0 BOCIIUTAHUS:



e MHTEpEC K Pa3IM4YHBIM cepaM MpohecCHOHATBHON 1eATEIbHOCTH, B TOM
YyCclie CBS3aHHBIM C (U3MKOW U TEXHUKOM, YyMEHHE COBEepILaTh
0CO3HaHHBIN BEIOOP Oynyiuei npodeccrn u peaarn3oBbIBaTh COOCTBEHHBIE
’KU3HECHHBIE TUIaHBI;

¢ TOTOBHOCTH ¥ CHOCOOHOCTB K 00pa30BaHHIO U CaMOOOPa30BaHMIO B 001aCTH
(Gu3MKU Ha TPOTSHKEHUN BCEW )KU3HU.

IKOJIOTMY€ECKOIr0 BOCIIMTAHUSA:

e C(hOpMUPOBAHHOCTH JKOJOTUUYECKOU KYJIbTYpbl, OCO3HAHUE TJI00ATHHOTO
XapakTepa dKOJOTUYECKUX IpoOJieMm;

¢ [UIAHUPOBAHUE M OCYIIECTBIICHUE JCHUCTBUU B OKPYXKAlOLIEH Cpeae Ha
OCHOBE 3HaHUs LIEJEed YCTOMYNBOTO PA3BUTHSI YEJIOBEUECTBA,;

epaCIIMPEHUE OIIbITA JEATEIBHOCTH SKOJOTMYECKOM HAINPAaBICHHOCTH Ha
OCHOBE UMEIOUIMXCS 3HAHUM O (PUBHKE.

LHEHHOCTH HAYYHOT0 MO3HAHUA:

e CQOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UUECKON HAYKH;

¢ OCO3HAHHME LEHHOCTH HAYyYHOW JEATEIbHOCTH, TOTOBHOCTH B ITPOLIECCE
u3ydeHus: (U3NKU OCYHIECTBISATh IMPOEKTHYI0 U HCCIEN0BATEIHLCKYIO
JEATENbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBIC YHMBEPCAJIbHbIE y4eOHbIE e HCTBUA
ba3oBbleJiornyeckue 1eMCTBUA:
¢ CAMOCTOATENBHO  (OpPMyJIMpPOBaTH U aAKTyaM3UpOBaTh  MpooJiemMy,
paccMarpuBarh €€ BCECTOPOHHE;
e ONIPEAEIATh UENA ACATENbHOCTH, 3a/1aBaThb MAPAMETPbl M KPUTEPUH HX
JIOCTH>KCHHS;
*BBISIBIISITh 3aKOHOMEPHOCTH W NPOTUBOPEYHA B PACCMATPUBAEMBIX
(U3UYECKUX SIBJICHUSX;
e pa3pabaThiBaTh IJIAH PEUICHUs MPOOJIEMbI C YyUETOM aHAIM3a UMEIOIINXCS
MaTepHUaIbHbIX U HEMATEPUAIBbHBIX PECYPCOB;
*BHOCUTHh KOPPEKTHBBI B JI€ATEILHOCTb, OLIEHUBAaTh COOTBETCTBUE
pE3yJIbTaTOB LEJISIM, OLIEHUBATh PUCKU MOCIIEACTBHM IEATETLHOCTH;
¢ KOOPJIMHUPOBAaTh M  BBINOJHATH pabOTy B YCIOBHUSX peaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT O B3aUMO,1CHCTBUSI;
e pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIEM.
ba3oBrble ncciienoBare/ibCKue 1eiiC TBHA:
*BJIAZICTh HAYYHOU TEPMHHOJIOTHEHN, KIIFOUEBBIMU MOHATUSAMHU U METOJaMU
(bU3UIECKOUN HAYKU;



e BJIAJICTh HABBIKAMU YUE€OHO-HUCCIIE0BATEIHLCKON M IPOEKTHOM 1eATEIbHOCTA
B 0051acTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY
NOWCKY METOJOB peuieHus 3anad  (U3MYECKOro  CoJep KaHus,
NPUMEHEHHIO Pa3IMYHBIX METOJI0B TO3HAHUS;

eBJIAJICTh BUJAMH JEATEIbHOCTU [0 TOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETaINY, TPeoOpPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJIE MPU CO3JIaHUM Y4E€OHBIX MPOEKTOB B 00JaCTU
bu3uKkuy;

 BBISIBIISITh NIPUYMHHO-CJICJICTBEHHBIE CBS3M U aKTyaJM3UpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelIeHus, HaXOAUTb apTyMEHThl IS
J0Ka3aTeNIbCTBA CBOMX YTBEPKIEHHI, 3a/1aBaTh MapaMeTpbl U KpUTEPUU
pelleHus;

e QHAJIM3UPOBATh TMOJYYCHHbIE B XOJE pELICHUS 3aJauyd pe3yibTaThl,
KPUTHYECKH OI[EHUBATh UX JI0CTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX yCIIOBUSIX;

eCTaBUTh U (GOPMYIMPOBATh COOCTBEHHBIE 3a7aud B 0OpazoBaTelLHOUN
NeSITeTbHOCTH, B TOM YUCIIE TIPU U3y4EHUH HUUKH;

e IaBaTh OIICHKY HOBBIM CUTYAIIUSIM, OLICHUBATH MPUOOPETEHHBIH OTIBIT;

eyMETh TMEPEHOCHUTh 3HAaHUS 1O (HU3UKE B MPAKTHUYECKYIO 00JIaCTh
KHU3HEICATEIbHOCTH;

e yMETh UHTEIPUPOBATH 3HAHUS U3 PA3HBIX YIEOHBIX MMPEAMETOB;

o BBIJIBUTATh HOBBIE HJIEH, TIPE/IJIaraTh OPUTMHAIILHBIE TIOIX0 1Bl M PEILICHNUS;

e CTaBUTH MIPOOJIEMBI ¥ 33/1a49H, JOTYCKAIOIHE aJlbTEPHATUBHBIC PEIICHUSI.

Pabora c ungopmanmeii:

* BJIAJICTh HABBIKAMHU MOJTy4eHUsI HHPOpMAIUU GU3UIECKOTO COJIEPKAHUS U3
UCTOYHUKOB PAa3HbIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATh MOWCK,
aHaIN3, CUCTEMAaTH3aIllMI0 M HMHTEPIPETAUI0 UHPOPMAIUN Pa3IMIHBIX
BUIOB M JOPM ITPENICTABIICHUS;

¢ OTICHMBAThH JI0CTOBEPHOCTh MH(OPMAIINY;

*HCIIOJI30BaTh CpPEACTBA HWH(POPMAIMOHHBIX W KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUA B  PEIICHUM KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX W
OpraHW3allMOHHBIX 33/la4 C COOIOeHueM TpeOOBaHUN ASPTOHOMUKH,
TEXHUKH O€30TaCHOCTH, THTHEHBI, PECypcOCOEpeKEeHHUs, MPaBOBBIX U
TUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 0€301IaCHOCTH;

e CO3J1aBaTh TEKCTHl (PU3UYECKOTO COJEpKaHUS B pa3jMuHbIX (popmarax c
y4€TOM Ha3HaueHus WHQOpMalMM W IEIeBOM ayIUTOPHH, BHIOWpas
ONTUMATILHYIO (POPMY TIPEICTABICHUS U BU3yaTU3aIUH.

KoMMyHUKaTHBHBIE YHUBepPCAJIbHbIE yUeOHbIe 1eiiCTBHS:



¢ OCYILIECTBIIATH, OOIEHWE Ha YpoKaXx (HU3MKA U BO BHEYPOUHOH
NEATEIbHOCTH;

epacrio3HaBaTh MPEANOCHUIKM KOH(PIMKTHBIX CHUTyallUd M CMAr4arb
KOH(DIMKTHI,

ePa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHMS C UCIIOJIb30BAHUEM
SA3BIKOBBIX CPENICTB;

e [IOHUMAaTh U UCIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHON U UHIAMBHUIYAIbHON
paboThI;

e BEIOMPATh TEMATUKy M METOJbl COBMECTHBIX ACUCTBUU C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEU KaKJ10T0 YJICHA KOJUICKTHBA,

e[[DUHUMATh L€ COBMECTHOM JIEATEIIbHOCTH, OpPraHU30BBIBaTH U
KOOPJAMHUPOBATh JEUCTBHAA MO €€ JIOCTMIKEHHUIO: COCTABJIATH IUIAH
NENCTBUM, pacTIPEENsATh POJIM C YUETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3yNbTaThl COBMECTHOM PaOOTHI;

¢ OLICHMBATh Ka4€CTBO CBOET0O BKJIAJa M KaXKIOTO YyYACTHUKAa KOMaHIbI B
001U pe3ynbTar 1o pa3padOTAHHBIM KPUTEPUSIM;

eIpEJJIaraTb HOBBIE NPOEKTHI, OLIEHMWBAThb WAEH C NO3ULIUU HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUIECKON 3HAYUMOCTH;

¢ OCYLIECTBJISITh TO3UTUBHOE CTPATErMUYECKOE NOBEACHUE B PaA3IMYHBIX
CUTyalusiX, MpOSBISATb TBOPYECTBO U  BOOOpakeHUEe,  ObITh
VHULAATUBHBIM.

PeryasiTuBHbIe yHHMBeEpPCaJIbHbIC Y4eOHbIe 1eiiCTBUSA
Camoopranmszanmus:

¢ CAMOCTOSTEIBHO OCYIIECTBIISITh TO3HABATENBHYIO JEATEILHOCTh B 001aCTU
(GU3UKU U aCTPOHOMUMU, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATH
COOCTBEHHBIC 3214 U,

¢ CAMOCTOSITENILHO COCTABJIATh IUIAH PEUICHHs] PacUYETHBIX M Ka4ECTBEHHBIX
3a/1a4, IJIaH BBIMOJHEHUS MPaKTUYECKONH pabOoThl C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BOSMOKHOCTEH U MPEIMTOYTCHHUIA;

e 1aBATh OLIEHKY HOBBIM CUTYallUsIM;

e PaCUIMPSTHh PAMKH Y4€OHOTO MpeMeTa Ha OCHOBE IMYHBIX MPEANOUYTEHUH;

eJlCNIaTh OCO3HAHHBIA BHIOOP, APTyYMEHTUPOBATH €ro, Oparh Ha cebds
OTBETCTBEHHOCTb 32 PELICHHUE;

e OLICHUBATh MPUOOPETEHHBIH OTIBIT;

e Ccroco0OCTBOBAaTh (OPMUPOBAHUIO M MPOSIBICHUIO 3PYAMIMU B 001acTU
(Gbu3KKU, MOCTOSIHHO TOBBINIATh CBOM 0Opa30BaTENbHBIN U KYJbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBI HHTEJLJIEKT:



e IaBaTh OIIEHKY HOBBIM CHUTYaI[UsIM, BHOCUTh KOPPEKTUBHI B JACSITEIHLHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;
eBJIQJICTh HABbIKAMU TIO3HABATEIIbHOW  pedUieKCMH KaK  OCO3HaHUs
COBEpIIIAEMbIX JCHCTBUIN U MBICIUTEIHHBIX MPOIIECCOB, X PE3YIHTATOB U
OCHOBaHMI;
¢ ICTIOJIb30BaTh MPHUEMBI PEIICKCHH JJIs1 OTICHKH CUTYaITH, BEIOOpa BEPHOTO
pelIeHus;
eyMETh OIICHWBATh PHUCKH M CBOEBPEMEHHO MPUHMMAThH PEIICHUS MO0 X
CHUKCHHIO;
e [[PUHUMATh MOTHBBI W APTYMEHTH APYIHMX TPH aHAIM3€ PE3yIbTaTOB
NeSTEIIbHOCTH;
e IPUHUMAThH C€0s1, IOHUMAasi CBOM HETOCTATKH U TOCTOMHCTBA;
e [[PUHUMATh MOTHBBI W aAPTYMEHTBl JPYrUX MpPH aHAIM3E Pe3yJbTaToB
e TEIIbHOCTH;
o IPU3HABATH CBOE MPABO U MPABO IPYTHX HA OMINOKH.
B mporiecce mocTmkeHUsT TUIHOCTHBIX PE3YJIHTaTOB OCBOCHHS MIPOTPAMMBI 10
buzuke 1 YpOBHS cCpeaHero ooOmiero oOpa3oBaHHs Y  OOyYarolmmxcs

COBEPILICHCTBYETCS AMOIMOHAITBHBIH WHTEIJICKT, IpeoIarafoIHni
c(hopMHUPOBAHHOCTb:
¢CaMOCO3HAHUsS,  BKJIOYAIOIIET0  CHOCOOHOCTh ~ IOHUMAarh  CBOE

HYMOIMOHATILHOE COCTOSTHUE, BUAETh HANIPABJICHUS Pa3BUTHSI COOCTBEHHO I
AMOIMOHATILHOM C(hephl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHHE MPUHUMATb
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJalTUPOBATHCS K
AMOIMOHAILHBIM U3MEHEHUSM U MPOSIBISATh THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIUY, BKIIIOYAIOUIEH CTPEMIICHUE K JOCTHXKEHHUIO LIETH U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHUE JIEUCTBOBATH, UCXOJS U3
CBOMX BO3MOKHOCTEH;

eOMIATUM, BKJIIOYAIOUIEW CHOCOOHOCTh MOHMMATh  3MOLIMOHAIBHOE
COCTOSIHME JIPYTHX, YYHUTHIBATH €ro MpPU OCYILECTBICHUU OOIIEHUS,
CITOCOOHOCTB K COUYBCTBHIO M COTIEPEKUBAHHUIO;

e COLIMATBbHBIX  HABBIKOB, BKIIOYAIOLUMX CIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUSI C JPYTMMHU JIIOJIbMHU, 3a00TUTHCS, MPOSIBIATH HHTEPEC U
pazperiarb KOH(JIMKTHI.

[TPEAMETHBIE PE3VYJIbTATBI



K xouiy oOyuenuss B 10 knacce mpenMeTHbIE pe3yabTaThl Ha YIIIyOJEHHOM
YPOBHE JOJDKHBI OTPaKaTh C(HOPMUPOBAHHOCTH y 00yUaAIOIINXCSI YMEHUI:
e[IOHUMATh POJIb (PU3UKK B DKOHOMHUYECKOW, TEXHOJOTHUYECKOM,
DKOJIOTUYECKOM, COLMATBHOM | JTUYECKOW cdepax [AesiTelIbHOCTU
YeJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHOM HAYYHOM KApTUHE MUPa,
3HAUYEHUE OIMCATEIIbHOW, CHUCTEMATH3UPYIOIIEH, OOBSICHUTEILHOU U
OPOTHOCTHYECKOW  (PyHKIMM  (QuU3MUecKkol Teopun — MEXaHUKH,
MOJICKYJIIPHOU (PU3UKH M TEPMOIUHAMUKH, POJIb (PU3NIECKONU TEOpUHU B
(dbopmMHpOBaHUM NTPEACTABICHUN O (PU3HUECKON KapTUHE MUPA;

e pa3NU4aTh YCIOBHUS MPUMEHUMOCTH MOIeNeH (PH3NIECKHX T 1 MPOIECCOB
(ssBNIEHMIT): MHEpUHUATIbHAS CHUCTEMa OTCUETa, aOCOJIIOTHO TBEPJIOE TENO,
MaTepualibHasi TOYKa, PaBHOYCKOPEHHOE JIBIXKEHHE, CBOOOTHOE MTajleHUE,
a0commoTHO ympyras nedopmanusi, adCOIIOTHO YIPYroe U adCOJOTHO
HEYNIPYro€ CTOJIKHOBEHHWS, MOJEIM Ta3a, KXUIAKOCTU U TBEPAOTO
(KpUCTAUTMYECKOTO) TeJa, WCATbHBIN ra3, TOUEYHbIN 3apsijl, 0JJHOPOHOE
AIIEKTPUUYECKOE MOJIE;

epa3zMuaTh yCJOBUS (TpaHUIlbl, O0O0JIACTH) NPUMEHUMOCTH (PUIUUECKUX
3aKOHOB, MOHUMAaTh BCEOOIMN XapakTtep (PyHAaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTb MCIOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHAIM3UPOBATh U OOBACHATH MEXaHUYECKHE TMPOLECChl U  SBJICHUS,
MCIIO0JIb3YSl OCHOBHBIE MOJIOYKEHHUS U 3aKOHBI MEXaHWKH (OTHOCUTEIHHOCTh
MEXaHUYECKOT0 JBIKEHUS, (HOPMYJIbl KHHEMATUKH PABHOYCKOPEHHOTO
NBIWXKEHUs, npeoOpa3oBanusi ['amunes s CKOPOCTH M TEpEMEICHUs,
3akOHbl HbIOTOHA, NOPUHIMII OTHOCUTENLHOCTH ['ammiies, 3aKoH
BCEMHUPHOTO TITOTEHHUS, 3aKOHbI COXPAHECHHS] UMITYJIbCA U MEXaHUYECKOU
DHEPTHH, CBS3b PA0OTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYeCKOW IHEPTUH,
YCJIOBHSI paBHOBECHs] TBEPAOTO Tena), NHpPU STOM HCIOJb30BATh
MaTe€MaTU4YECKOE€  BBIPAKEHHE  3aKOHOB,  YKa3blBaTh  YCJIOBHUS
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpa3zoBanuii ["anmuies, BToporo
U TpeThero 3akOoHOB HpBIOTOHA, 3aKOHOB COXpPAHEHHsS HMIYJIbCA M
MEXaHUYECKOU IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHATM3UPOBATh M OOBSACHATH TEIUIOBBIC MPOIIECCH M SBJICHUS, UCIIOJb3YS
ocHOBHbIe moJioxkeHuss MKT u 3akoHbl MOJEKYISIpHOW (GU3UKK U
TEPMOJUHAMHUKHN (CBSI3b JABJICHUS HJCAIHPHOTO Traza CcoO CpemaHei
KUHETUYECKOW SHEPTUEH TEIUIOBOTO JABWKEHUS W KOHUECHTPAIMEHU €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CPEIHEH KUHETUYECKOU
DHEPTUEH TEIUIOBOTO ABMXKEHUS €TI0 YaCTHUL, CBA3b JABJICHUS NIEATBbHOT O
raza C KOHIIEHTpAaUHUEd MOJIEKYJI M €ro TeMIepaTypoil, YypaBHEHHE
MenneneeBa—Knaneripona, TmepBbId 3aKOH TEPMOJUHAMHUKH, 3aKOH



COXPAHEHMs] SHEPTUU B TEIUIOBBIX MPOLECCAX), PU ITOM HCIIOJIb30BaTh
MareMaTU4eCKOE€  BBIPAKEHHE  3aKOHOB,  YKa3blBaTb  YCJIOBHI
IIPMMEHUMOCTH YpaBHeHMs1 Menzeneesa—KianeipoHna,

* QHAJIM3UPOBATh U OOBIICHATH MIEKTPUYECKHUE SIBJICHUS, UICTIOJIB3Ysl OCHOBHBIE
NOJIOKEHUS] W 3aKOHbl  JJIEKTPOJMHAMUKUA  (3aKOH  COXpaHEHUs
NEKTPUYECKOrO  3apsaa,  3akoH  KymoHa,  mOTEHUManbHOCTH
IEKTPOCTATUUECKOTO IIOJIsI, INPUHLHUII CYNEPIO3ZULMH JIIEKTPUYECKUX
IIOJIEW, MPU ATOM YyKa3bIBas yCJIOBHUS NPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ NMPAKTUYECKH BAXKHBIE COOTHOILIEHMS: 3aKOHBI OMa 11 ydacTka
LUEMA W JJIsI 3aMKHYTOW JJIEKTPUYECKOW menH, 3akoH Jlxoynsa—JIeHna,
npasuia Kupxroda, 3akonsl apajes 17 2J€KTpOan3a);

¢ ONIUCHIBATh (DU3UYECKHUE MPOUECCHl U SABJICHUS, HCIOJIb3YS BEINYUHBI:
IEpEMEIICHNE, CKOPOCTbh, yCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CWIbl, JaBJCHHE, MOTCHLUHUAJIbHAS DSHEPIUs, KUHETHUYECKAS
DHEprusi, MEXaHUYecKasi PHeprusi, padoTa CUJIbl, HEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CHJla TSKECTH, CHJla YNPYrOCTH, CUJA TPEHUS, MOLIHOCTb,
SHEpPrusi B3auMOJCHCTBUA Tena C¢ 3eMiiéil BOJM3M €€ MOBEPXHOCTH,
SHeprusi ynpyrou gedopmaluu MPYKUHBI, KOJIUYECTBO TEIIOTHI,
abcoroTHasl TemIieparypa Tejia, padoTa B TEpMOJMHAMUKE, BHYTPECHHSIS
SHEpPrusi MJEATbHOT0 OJHOATOMHOrO rasa, pabdoTa HJealbHOro Tasa,
OTHOCHUTENbHAs BIAKHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmioBoro
JIBUTATENs; SJIEKTPUYECKOE T0JIE, HAMPSIKEHHOCTD 3JIEKTPUYECKOTO TOJI,
HanpsDKEHHOCTh MMOJISI TOYEYHOIO 3apsijila WIM 3apsHDKEHHOTO Iapa B
BAKYyME W B JUIJIEKTPHUKE, NOTEHIMAT 3JIEKTPOCTATUYECKOTO TOJI,
Pa3HOCTh  INOTEHUMAIOB, AJIEKTPOJBWXKYIAs CWIa, CHJIA TOKa,
HanpsDKEHUE, MOIIHOCTh TOKA, JJIEKTpUYEcKas €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTHUBIIEHUE YYacTKa LENU C MOCJIEAOBATEIbHBIM H
MapaJuieJIbHBIM COEAUHEHUEM PE3UCTOPOB, SHEPTHUS DJIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

¢ 00BSACHITH 0COOCHHOCTH MPOTEKAHUS (PU3UUECKUX SIBJICHUIN: MEXaHUUECKOE
JIB>KEHHE, TEIUIOBOE JIBUYKEHUE YaCTHULL BEIIECTBA, TEMJIOBOE PABHOBECHE,
OpoyHOoBckoe  aBwkeHue, Auddy3us, HcCHapeHue, KUIEHHEe U
KOHJICHCAIMS, IUIABJIEGHUE M KPUCTAUIM3alks, HaIPaBJIEHHOCTb
TEIUIONEePENaUH, IEKTPU3AUS TN, SIKBUITOTEHIIUAILHOCTh TOBEPXHOCTH
3apsIKEHHOTO MPOBOJHUKA,;

« IPOBOIUTH MCCJICOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKONU BETMYUHBI OT
JPYroM C  HWCIOJIb30BAaHWEM  TNPSAMBIX HU3MEPEHHM, TMPU  ITOM
KOHCTPYHpPOBaTh YCTAaHOBKY, (DMKCUPOBATh pPE3YIbTaThl MOJTy4YCHHOU
3aBUCUMOCTA (U3MUECKUX BEIMUYMH B BHUAE TpaduKoB C YUIETOM



a0COJIIOTHBIX MOTPEIIHOCTEN N3MEPEHU, eTaTh BBIBOIBI IO pe3yibTaTaM
UCCJIEIOBAHMS;

eIIPOBOJINTH KOCBEHHBIE H3MEpPEHUS (PU3MUYECKUX BEIUYUH, TPH 3TOM
BbIOMpATh ONTUMAIILHBIN METOJl U3MEpEHHsI, OLEHUBAaTh a0COJIIOTHBIE U
OTHOCUTEJbHBIE TOTPENTHOCTH IPSIMBIX U KOCBEHHBIX H3MEPEHUIL;

* [IPOBOJIUTH ONBITHI MO MPOBEPKE MPEIJIOKEHHON TMIIOTE3BI: IIIAHUPOBAThH
IKCIIEPUMEHT, COOUPATH IKCIIEPUMEHTATILHYIO YCTAaHOBKY, aHAIM3UPOBATH
MOJIyYECHHBIE PE3YyIbTAaThl WU JENaThb BBIBOJ O CTaTyCce IPEMJIOKEHHOU
TUNOTE3BI;

e cOOJIIOaTh MpaBMIIa 0€30MACHOTO TPY/a NP IPOBEACHUN UCCIIEJOBAHUN B
pamMKax  y4eOHOro  OJKCIEPUMEHTa,  MpakTUKymMa H©  y4yeOHO-
UCCIIEIOBATENbCKOM U MPOEKTHOM JEATENbHOCTH C HCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a0OPATOPHOT0 000PYI0BAHUS;

epellaTh pacu€THblE 3a7aud C SBHO 3aJaHHOW W HESIBHO 3aJlaHHOM
($u3NUecKON MOJENbI0: HA OCHOBAHWHU aHAJIM3a YCJIOBUS 00OCHOBBIBAThH
BBIOOP (U3MUECKON MOJENM, OTBEYarouleld TpeOOBaHUSAM 3a/JauH,
OPUMEHATh  (POPMyIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThl
bu3nuecKkux TEOpUil MPU MCIHOJB30BAHUA MATEMaTHYECKUX METOJ0B
pelieHus 3a1a4, IpOBOIUTH PACUETHl HA OCHOBAHUM UMEIOIIMXCS IaHHbIX,
aHAJIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJIbl PEIIEHUS C
Y4ETOM MOJYYEHHBIX PE3YJIBTATOB;

e pellIaTh Ka4YE€CTBEHHBIE 33]1a4 U, TPEOYIOIIME NPUMEHEHHUS 3HAHUN U3 Pa3HBIX
pazzienoB Kypca (M3UKM, a TakXke HMHTErpalydyd 3HAHUW U3 JPYrux
NPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJA: BBICTPAUBAaTh JIOTHUYECKYIO
LEMOYKY pacCyKIEHHUI ¢ 0NTOPOIl HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU
U (pU3NYECKUe SIBJICHNUS,

¢ UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUS i OOBACHEHHS] OCHOBHBIX
MIPUHIUIIOB padOThl UK3MEPUTENILHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB
Y TEXHOJIOTMYECKHUX ITPOIIECCOB;

* IPUBOIUTH TPUMEPHI BKJIaZa POCCUNCKUX U 3apyOEXKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

e QHAJTM3UPOBATh U OIICHUBAThH MOCJEICTBUS OBITOBOM U NP OU3BOACTBEHHOMN
NESTEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C (U3MUYECKUMHU TPOLIECCaMH, C
MO3UIIMI SKOJIOTUYECKOM 0€301acHOCTH, IPEICTABIICHUH O pallMOHATLHOM
IPUPOIONOIL30BaHUH, a TAKKE PA3yMHOM HMCIOJIb30BaHUU JOCTHKCHUN
HAyKH W TEXHOJOTMH JUId JaJbHEMIIEr0 pa3BUTHS YEIOBEYECKOTO
00I11eCTBA;



e IPUMEHATh PA3JIMYHbIE CIOCOOBI paboThl ¢ MHPOpMaImend (HU3UIECKOTro
COJCpXKaHUA C UCIOJIb30BAaHHEM COBPEMEHHBIX HH()POPMAIIMOHHBIX
TEXHOJIOTUH, MPU 3TOM HCIOJb30BaTh COBPEMEHHbIE UH(OPMAIMOHHbIE
TEXHOJIOTUU I TOUCKA, MepepaboTKu U NpEeAbsIBICHUS Y4eOHOU U
HAY4YHO-TIOMYJIIPHOI HH(OPMALIUY, CTPYKTYPUPOBAHHUS U HMHTEPIPETAIIUU
UHPOpMAIUK, TOJYYEHHOW M3 PAa3IMYHBIX HCTOYHUKOB, KPUTHYECKU
aHATM3UPOBATh  MOJy4yaeMyl0  HMHPOpMAIMI0O U OLEHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCSA 3HAHUM, TaKk U HA OCHOBE
aHaM3a UCTOYHUKA UH(OPMAIIHH;

* IPOSIBIIATD OpTraHHU3aIOHHBIC u MO3HaBaTeIbHbIC YMEHUS
CaMOCTOSATENbHOTO  MPUOOpPETeHHsT HOBBIX 3HAaHUM B  MpolEecce
BBITIOJTHEHHUSI IPOEKTHBIX U y4eOHO-UCCIIeIOBATEILCKUX padoT;

epaboTaTb B TpyNIe C MCHOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBAThH Pa0dOTY IPYIIIBI, PAllMOHAILHO PACTIPEACTSTh IEITEIILHO CTh
B HECTAHAAPTHBIX CHUTYallUSX, aJ€KBAaTHO OIICHWBATh BKIIAJl KAXKIOTO W3
Y4aCTHUKOB T'PYIIIBI B PEIIEHUE PacCMaTpUBAEMO MPOOIIEMBI;

 IPOSIBJIATh MOTHUBAIUIO K Oynyied nmpodeccruoHaIbHOM JAeATeIbHOCTH TI0
CHEIMATBHOCTAM (PU3UKO-TEXHUIECKOTO PO PHIIS.

K xouiy oOyuenuss B 11 knacce mpenMeTHbIE pe3ylibTaThl Ha YIIIyOJEHHOM
YPOBHE JOJDKHBI OTPAXKaTh C(HOPMUPOBAHHOCTH y 00yUaIOIINXCSI YMEHUI:

 IOHUMATh POJIb PU3UKH B SKOHOMHUYECKOH, TEXHOJIOTHUECKOH, COIUAIbHO I
U OTUYECKOU cdepax IesTeIbHOCTH YeNIOBEKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM HAYYHOU KAPTUHE MUPA, POJIb ACTPOHOMHUHM B ITPAKTUYECKO MU
JEeATEIbHOCTH YEJIOBEKAa U JAIbHEHUIIIEM HAYyYHO-TEXHUYECKOM Pa3BUTHH,
3HAYEHHE OIHUCATeNIbHOW, CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIHLHOU U
MPOTHOCTHUECKON (DYyHKIMI (DU3UYIECKONW TEOPUU — DIIEKTPOJUHAMHUKH,
CHEIHUATbHOW TEOPUM OTHOCUTEIBHOCTH, KBAHTOBOM (PU3UKH, pOJb
¢u3nyeckoit Teopur B (POPMUPOBAHUU MPEACTABICHUN O (PU3UUECKOM
KapTHUHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B OO0IIEM psAy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX ITPEACTABICHUH O IPUPOJE;

e pa3nuyarh yCIOBUS MPUMEHUMOCTH MOJIENEN PU3NYECKUX T U MPOLIECCOB
(sABJIEHUI): OTHOPOJHOE ANEKTPUYECKOE U OJHOPOJIHOE MArHUTHOE TOJIS,
rapMOHUYECKUE KOJICOaHUsI, MAaTeMaTUYECKUN MAasTHUK, HUJeaTbHbIN
NPY)KUHHBIA ~ MasITHUK, FapMOHUYECKUE  BOJIHBI,  HJICATbHBIN
K0Jie0aTeNIbHBIN KOHTYP, TOHKAs JIMH3a, MOJIENIEH aTOMa, aTOMHOTO siipa U
KBAHTOBOM MOJICJIU CBETA;

epa3nuyaTh ycJOBUA (TPaHUIBI, 00JIACTH) MPUMEHUMOCTH (U3HUECKUX
3aKOHOB, TIOHMMaTh BCEOOIIMH XapakTep (hyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTD UCTOJIb30BAHMS YaCTHBIX 3aKOHOB;



e QHAJIM3UPOBATh U OOBSICHATH AIICKTPOMArHUTHBIEC MPOLECCHI U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIC TIOJIOKEHUS W 3aKOHBI DJEKTPOJWHAMUKHA U
CIIEUUAIbHOM  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXPAHEHUS
DIIEKTPUYECKOr0  3apsifa, cwia Awmnepa, cwia JlopeHua, 3akoH
DIIEKTPOMAarHUTHOM  MHAyKUuM, npaBwio Jlenma, cBsa3p  OJIC
CaMOMHAYKIIMM B JJIEMEHTE DJJEKTPUUECKON WENH CO CKOPOCTHIO
U3MEHEHHS  CWJIbl  TOKAa,  IOCTyJarbl  CHEUUAILHOM  TEOpUHU
OTHOCHUTEIbHOCTH DIHINITEHHA);

* QHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIC MPOLIECCHI U SIBJICHUS, UCTIONb3YsI
MOJIO)KEHUSI ~ KBaHTOBOWM  ¢u3uku  (ypaBHeHHME  DUHINTEWHA IS
doToapdexra, mnepBbli U BTOpOM moctynarsl bopa, npuHUUI
COOTHOILIEHUsT HeompeaenéHHocTen [I'elizeHOepra, 3aKOHbI COXpPaHEHUs
3apsiI0OBOTO M MacCOBOTO YMCEN U SHEPTUU B SIACPHBIX PEAKIUAX, 3aKOH
PaIMO0aKTUBHOTO pacmana);

 ONIUCHIBATh (DPU3UYECKHUE MPOUECCHl W SBJICHUS, HCMOJb3Yys BEIUYUHBI:
HaNpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsI, IOTEHIIUAII 3JIEKTPOCTAaTUIECKOT O
1OJIA, Pa3HOCTb MOTEHIUANOB, 3JEKTPOJBIDKYIIAS CHJIA, WHIYKUIUS
MarHMTHOT'O TOJIi, MarHUTHBIA MOTOK, cuia AMIepa, WHIYKTUBHOCTD,
AIIEKTPOABMKYIIA CWJIA CAaMOMHAYKIIWW, HSHEPrusi MarHUTHOTO TOJIs
NPOBOJHUKA C TOKOM, PEJISITUBUCTCKUN HMMIYJbC, IOJHAS HHEprus,
SHEpPrusi MOKOs CBOOOJHON YaCTHIIbl, SHEPTHS U HUMITYJIbC (POTOHA,
MacCOBOE YHCJIO U 3apsijl siApa, SHEPTUS CBA3U AIPa;

¢ 00BSCHSITD OCOOEHHOCTH  MpOTEKaHUs  (U3MUECKUX  SIBJIICHUIA:
AIIEKTPOMArHUTHAS UHIYKLMS, CAMOUHAYKIIMS, PE30HAHC, HUHTEPPepEeHLUs
BOJH, JU(pakius, AUCHEPCUsi, IMOJHOE BHYTPEHHEE OTpPAKEHHE,
doTtoanekrpuueckuii ddpdext (pororddexr), ampda- m Oera-pacmaabi
a5ep, raMma-u3iaydeHue sijaep, (pUu3ndeckue MPUHLMUIBI CHEKTPaIbHOTO
aHanm3a ¥ paboThI Ja3epa;

¢ OTIPE/ICIISATh HAMpaBJICHUE WHAYKIIMA MAarHUTHOTO TIOJII MPOBOJHHMKA C
TOKOM, cWJibl AMIiepa v cwiibl JIopeHna;

e CTPOUTH U300paKeHHE, CO3]aBAEMOE TNIOCKUM 3€pKajloM, TOHKOW JIMH30 1, U
PacCUMUTHIBATH €r0 XapaKTEPUCTUKH;

 IPUMEHATH OCHOBOTIOJIATAIOIIME ACTPOHOMUYECKHUE TMOHSTHS, TEOPUH U
3aKOHBI JUIA aHadW3a W OOBSCHEHHS (U3UUYECKUX TIPOIIECCOB,
MPOUCXOIAIIMX B 3BE3/1aX, B 3BE3AHBIX CHUCTEMAX, B MEKTAIAKTUYCCKON
cpene; NIBUKEHHUS HeOSCHBIX TEJI, BOJIIOIMH 3BE31 M BeeneHHo;

e [IPOBOJUTh HCCJICAOBAHUE 3aBUCHUMOCTEH (PU3UYECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHUN, NpPHU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUPOBAaTh pPE3YyAbTaThl MOJYYCHHOW 3aBUCHUMOCTH



buU3NUEeCKUX BEMUYMH B BHJE TpaduUKOB ¢ YUETOM aOCOJIFOTHBIX
MOTPEIIHOCTEN  W3MEPEHMM, Je€JaTh BBIBOABI MO  pE3yibTaTaM
UCCJIE/IOBAHUS;

¢ [IPOBOJUTh KOCBEHHBbIC HW3MEPEHHsS] (DU3MYECKUX BEIMYUH, MPHU ITOM
BBIOMpATh ONTUMAIBHBIM METOJ M3MEPEHUs, OICHUBATh a0COJIOTHBIC H
OTHOCHUTENbHBIE MOTPEITHOCTHU MPSMBIX 1 KOCBEHHBIX U3MEPEHUM;

 [IPOBOJAUTH OTBITHI MO MPOBEPKE MPEIJIOKEHHON TMIOTE3bl: TUIAHUPOBATh
AKCIIEPUMEHT, COOMUpPaTh IKCIIEPUMEHTATIHHYIO YCTAHOBKY, aHATM3UPOBATh
MOJy4YEHHBbIE PEe3yJbTaThl U JENaTh BBIBOJ O CTaTyce MPEIJIOKEHHOU
TUTIOTE3bI;

e OMUCHIBATH METO/IbI OJIYYEHUS] HAYYHBIX aCTPOHOMUYECKUX 3HAHU;

e cOOJIIOIaTh MpaBuiIa 6€30MaCHOTO TPyAa MPU MPOBEICHUN UCCIIECT0BAHUM B
pamMkax  y4eOHOro  OJKCIEPUMEHTa,  MpakTUKymMa H©  y4eOHO-
UCCJIE0BATENbCKOM M NPOEKTHOW JEATEIBbHOCTH C HCIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U Ja0OpaTOPHOTO 000PY10BAHMUS;

epelIaTh pAcUETHBIE 3a7audl C SBHO 33JaHHOW W HEIBHO 3aJaHHOU
¢u3nuecKkoil MOJENblO: HAa OCHOBAHMU aHalM3a YCIOBUA BBIOMpATH
busnueckue MoOJENM, OTBEYAIOUe TPeOOBAHUAM 3aJaud, NPUMEHSThH
(bopMynbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl (PU3NUECKUX TEOpUi
OpU  MCIOJIb30BAaHUM MaTeMaTHUYEeCKUX METOJI0OB pEIeHUs 3ajad,
MPOBOIUTH PaCUEThI HA OCHOBAHUH UMEIOIIMXCSI TAaHHBIX, aHATU3 UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METObI PEUICHUS C YUETOM MOJTyYSHHBIX
pE3yJIbTaTOB;

e peIIaTh KAa4ECTBEHHBIC 33/1a4H, TPEOYIOIIMEe MPUMEHECHUS 3HAHUHN U3 pa3HbIX
pazzienoB Kypca (M3UKM, a TaKKe MHTErpallid 3HAaHUW W3 JIPYTHX
NPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBAaTh JIOTHUYECKYIO
LEN0YKY PACCYKJIEHUN C ONTIOPOX HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKHUE IBJICHMUS;

¢ CTIOJIb30BaTh TEOPETUYECKUE 3HAHUS i OOBACHEHHS OCHOBHBIX
MIPUHIIAIIOB pabOThl U3MEPUTENbHBIX MPHUOOPOB, TEXHUUECKUX YCTPOMUCTB
Y TEXHOJIOTMYECKHUX ITPOLIECCOB;

e IPUBOUTH IPUMEPHI BKJIaJIa POCCUUCKUX B 3apYOSKHBIX yUEHBIX -(DU3UKOB
B Pa3BUTHE HayKH, B OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIEro MHpa, B
Pa3BHUTHE TEXHUKU U TEXHOJIOTUH;

e QHAJTM3UPOBATh U OIICHUBATH MOCJEICTBUS OBITOBOW M MPOU3BOJCTBEHHOMN
NESITEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C (U3MUECKUMHU TPOLIECCaMH, C
MO3UITNH AKOJIOTHIECKOU 0€30TIaCHOCTH, TIPEACTABICHHUH O PAIIMOHATILHOM
MPUPOIOTIOIL30BAHUH, A TAKKE PA3YMHOM HMCIIOIb30BaHUM JOCTUKCHUN



HAyKM W TEXHOJOTHH Uil JAJIBHEUIIEro pa3BUTUSA YEIOBEYECKOTO
00I1IeCTBa;

e IPUMEHATh PAa3JIMUHbIE COCOOBI paboTel ¢ MHPOpMaIHend (HU3UIECKOTro
COJCpaHUA C UCIOJIb30BAaHHEM COBPEMEHHBIX HH()POPMAIIMOHHBIX
TEXHOJIOTUH, MPU ATOM HUCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIOHHBIE
TEXHOJIOTUU I TOUCKA, MepepaboTKu U MPEAbsIBICHUS Y4eOHOU U
HAY4YHO-TIOMYJIIPHOM HH(OPMAIMU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUH
UH(POpMAIIUK, TOJYYEHHOM M3 pPAa3jIMYHBIX HCTOYHUKOB, KPUTHYECKU
aHATM3UPOBATh  TOJy4yaeMyl0  HMHPOpMAlMI0O U OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCSA 3HAHUM, TaK U HA OCHOBE
aHaM3a UCTOYHUKA UH(OPMALINY;

* IPOSIBIIATD OpraHHU3aIOHHBIE u Mo3HaBaTeIbHbIE YMEHUS
CaMOCTOSATEIbHOTO0  MPUOOpETeHHsT HOBBIX 3HAaHUM B  MpolEecce
BBITIOJTHEHUSI IPOEKTHBIX U y4eOHO-UCCIIEIOBATEILCKUX padoT;

epaboTarh B TpyHNE C MCHOJHEHHEM Pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATH PaObOTY IPYIIIBI, pAlMOHATIHLHO PACIIPENEIATh e TEbHOCTh
B HECTAHAAPTHBIX CHUTYallUSX, aJ€KBAaTHO OIICHWBATh BKIIAJ KAXKIOTO W3
Y4aCTHUKOB I'PYIIIBI B PEIICHUE pacCcMaTpUBaeMOil MpoOIeMBbI;

 IPOSIBJIATh MOTUBAIUIO K Oynyied nmpodecCruoHaIbHON AeATeIbHOCTH TI0
CHEIHUATBHOCTAM (PU3UKO-TEXHUIECKOTO PO QLS.
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Ne n/n Konrpoasusie | IIpakTuyeckue
NporpaMMbl Bcero o0pa3oBaTeJbHbIE pecypchl
padoThI padoThI
Paznea 1. JIEKTPOOIUHAMUKA
1.1 MaruuTHoe nose 14 https://m.edsoo.ru/8PRHOWUII
1.2 DJIEKTpOMarHuTHAs! MHTYKIU ST 13 1 https://m.edso0.ru/\VQQ38UZXC
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanndeckue KojaeOaHus 10 https://m.edsoo.ru/YOUAGIFNZ
2.2 DJIeKTpOMarHuTHEIE KOJIeOaHUs 15 https://m.edsoo.ru/ALLBYV2CT
2.3 MeXaHHHECKHE 1 OJICKTPOMATHHTHEIC 10 1 https://m.edsoo.ru/RYENOQYIC5
BOJTHBI
2.4 Onrtuka 25 1 https://m.edsoo.ru/0BLJEN69R
Hrtoro 1o paznery 60

Pa3snen 3. OCHOBBI CHHELIUAJIbHOW TEOPUU OTHOCHUTEJIBHOCTH

3.1 OcnoBel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazneny 5
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 KopnyckynsspHO-BOJIHOBOH Jyau3M 15 https://m.edsoo.ru/S400GCWUJ
4.2 dusuka atoMa 5 https://m.edso0.ru/ZLJ435GQC
43 DH3HIKA ATOMHOIO AAPa 1 STEMEHTAPHBIX 5 https://m.eds00.ru/Q4WLMHSIT

YaCTHUI]



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

Wroro no pazgeny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPOOU3UKHU

5.1 DNeMEHThI aCTPOHOMHUHU U ACTPOPUZUKI 12 https://m.edsoo.ru/RP XW8WN4N
Hroro no pasneny 12
Paznen 6. DU3NUECKUN NTPAKTUKYM
6.1 OuU3NYeCKuil MPaKTUKyM 16 16 https://m.edsoo.ru/EL9ALAJIF
HUroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus 1 0000IIEeHNE
7.1 HPCAMETHOTO co,uepncaanI 1 oniTa 15 https://m.edsoo.ru/PSCGRX7IW
JeATeTbHOCTH, TPHOOPETEHHOTO TPU
u3ydeHuu Kypca ¢usuku 10 — 11 knaccon
Hroro no pazneny 15
PesepBHOE Bpemst 10 https://m.edsoo.ru/E65RY9XLB
OBLIEE KOJIMYECTBO YACOB IIO 170 16

[NIPOTPAMME



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




IHHOYPOYHOE IVNTAHUPOBAHHE
10 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecrBo yacoB

KonTpoJsbHbie

Bcero
padoThbI

IIpakTnyeckue
patdoThI

Jara
HU3ydeHUst

DJIeKTPOHHBbIE () POBbIE
o0pa3oBaTeJIbHbIE PeCypChl

®dusuka — QyHIaMeHTaIbHas
HayKa O MpUpoje

https://m.edso0.ru/AGD12L.71X

Hayunblii MeTO MO3HAHUA U
METOMBI UCCIENOBAHUSA
(u3nYeCKuX SIBICHUN

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

DKCIIEpUMEHT U TEOPUS B
Ipoliecce MO3HaHUsI IPUPOJIBI.
HaGmoienune u SKkCiepuMeHT B
duznke

https://m.edsoo.ru/RV2VFFZL6

Crioco06bl n3MepeHust PU3nYECKux
BEJIMYNH

https://m.edsoo.ru/BKMS7EY Q5

AOCOIOTHAS ¥ OTHOCHUTEIIbHAS
MOTPEIHOCTH U3MEPEHUI
(M3HYEeCKUX BETMUUH

https://m.edso0.ru/K3LQI3CFT

MonenupoBanue B ¢usnke. Pois u
MecTo (pu3nku B GopMUPOBAHHUH
COBPEMEHHON HAyYHOU KapTHUHBI
MHPA, B MPAKTUYECKON
JEATEIbHOCTH JIFOAEH

https://m.edsoo.ru/85PJ5Y R4H

Mexannyeckoe IBUKECHUE.
Cucrema orcueTa.
OTHOCUTEIHLHOCTH MEXaHNTYECKOTO

https://m.edsoo.ru/QUQY CWDZP



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

nBrokeHus. [psmas u oOpaTHas
3aa4l MEXaHUKHA

Panuyc-Bekrop MaTrepuaibHOU
TOYKH, €r0 IPOEKLUH HA OCU
KoopauHar. Tpaekropusi.
Ilepememienne. Ckopoctb. Mx
IIPOEKLUH HAa OCU KOOPAUHAT

https://m.edsoo.ru/PEU6JZ20E

PaBHOMEpHOE IpSAMOJIMHENHOE
nsuxenue. I'paduueckoe
OIMCaHUE PABHOMEPHOTIO
IIPSMOJIMHEHHOTO IBUKEHUS

https://m.edsoo.ru/ZNKXP8MEF

10

CrnosxxeHue nepeMeIieHnii u
ckopocrei. Pemenue 3anau

11

HepaBHOMepHOE 1BUKEHHUE.
MraoBeHHas CKOPOCTb.
VYckopenue. [Ipsmonuneiinoe
JBUKEHUE C TOCTOSIHHBIM
YCKOpPEHUEM

https://m.edsoo.ru/Y KQTORS20

12

I'paduueckoe ommcanue
HpHMOHI/IHef/’IHOI‘O JABUXKCECHUSA C
MTOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/N321FH2L1

13

CBoboaHoe nazienue. YckopeHue
CBOOOZIHOTIO ITaECHUS.
3aBUCHMOCTb KOOPJMHAT,
CKOPOCTHU, YCKOPEHHS OT BPEMEHU
U UX TpauKu

https://m.edsoo.ru/UYVY XC8JD

14

JIBu>keHue Tea, OpPOIIEHHOTO MO
VIJIOM K TOPU30HTY

https://m.edso0.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

KpuBonnHeiiHOE BU)KEHHUE.
JIBUKEHUE 110 OKPYKHOCTH.
VYrnoBas v TMHEWHAas CKOPOCTb.
Ilepuon u yacrora.
LleHTpOoCTpEMUTENBHOE U TIOJIHOE
YCKOpEHHUe

https://m.eds00.ru/SGZQQF5H2

16

KouTtponwsHas padorta mo teme
"Knuemaruka"

https://m.edsoo.ru/DP 1XR9HJI

17

[TepBoiif 3akoH HproToHA.

NuepuuanbHble CHCTEMBI OTCUETA.

IIpyHIMII OTHOCUTEIBHOCTH
INanmunes. HennepnuanbsHbie
CUCTEMBI OTCUYETA

https://m.edsoo.ru/8FO42H1L2

18

Cuna. PaBHOEHCTBYIOIIAS CHIIA.
Bropoii 3akon HeroToHa. Macca

https://m.edso0.ru/2QC075VDL

19

BzaumopeiictBue Ten. Tpetuid
3akoH HrrotoHa

https://m.edsoo.ru/NAD4VZADH

20

[IpuHIUI Cyrnepno3uuu CUIL.
Pewenue 3amay Ha npuMeHeHHE
3akoHOB HproTOHa

https://m.edsoo.ru/MQI163A50

21

3aKOH BCEMUPHOTIO TATOTEHUSI.
DKBUBAJIEHTHOCTh
IPaBUTAIMOHHON U UHEPTHOU
MAacCCHhI

https://m.edsoo.ru/AE40LUZYB

22

Cuna TsKeCTH M yCKOpEHUE
CBOOOJIHOTO TIaJICHUS

https://m.edsoo.ru/36LBC4Z20QJ

23

JIBr>keHre HEOECHBIX TE U UX
MCKYCCTBEHHBIX CITYTHHKOB.

https://m.edsoo.ru/F756 CAPFB



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

IlepBas kocMHUYecKasi CKOPOCTb.
3akonbl Kemiepa

24

Cuua ynpyroctu. 3akoH I'yka. Bec
Tena

https://m.edsoo.ru/RV3SSW081

25

Cuna tpenus. [Ipupona u Buasl
CUJI TpeHus. [[BukeHue B
JKAJKOCTH U ra3e ¢ yUETOM CHJIbI
COMPOTUBJIIEHUSI CPE/IBI

https://m.edsoo.ru/UP3KXCTQU

26

Hasiienue. ' mnpocrarnueckoe
nasienue. Cuna Apxumena

https://m.edsoo.ru/SWDUEVCQO2

27

AOGCOIOTHO TBEPAOE TEIO.
[ocTynarenbHOE ¥ Bpam@TeIbHOE
JBUIKCHHE TBEPAOTO Tela

https://m.edsoo.ru/lUVIUYVE7Y

28

MOMEHT CHIIBI OTHOCUTENBEHO OCH
BpateHus. [Ineqyo cubl

https://m.edsoo.ru/AY2DMXMKR

29

CrnosxeHue cuil, TPUIOKEHHBIX K
TBepaoMy teny. LleHTp TsokecTn
TeJa. YCIOBUS pABHOBECHS
TBEpAOro Tena. Bunel paBHOBECHS

https://m.edsoo.ru/\VVFOEBAS78

30

Pemenue 3amau

https://m.edso00.ru/Q3QEPZXMR

31

KonTponbHas pabota o teme
"Tunamuka. CTaTuka TBEPIOTO
Tena”

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

32

NMinynbsc MatepuaibHOM TOUYKH,
CHCTEMBI MaTEePUATBHBIX TOYCK.
Lentp macc cucreMbl
MaTepualbHbIX TOUYEK. Teopema o
JBU>KEHUH [IEHTpa Macc

https://m.edsoo.ru/3PBMZ3HI|I



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

HMMiyneC CUIIbI M U3MEHEHUE
MMITYJIbCA TeJa. 3aKOH COXPaHEHMUS
UMITYylbca. PeakTuBHOE NBHKEHUE

https://m.edsoo.ru/INJW80O116

34

MoMeHT uMIyibca MaTepraibHOM
touku. [IpencraBnenne o
COXpaHEHUU MOMEHTA HUMITYJIbCa B
LEHTPATBHBIX MOJISX

https://m.edsoo.ru/CHS9DBRA4I

35

Pemenue 3amau

https://m.edso0.ru/224025Z6M

36

PaGora cuibl Ha MaioM U Ha
KOHEYHOM TIEPEMEIIICHUH.
I'paduueckoe mpencraBiecHue
paboThI CUITBI. MOIITHOCTH CHJTBI

https://m.edsoo.ru/B7N1YBPIN

37

Kunernueckas sneprus. Teopema
00 M3MEHEHUH KIHETUYICCKOI
SHEPIUuM MaTepUaAIbHON TOUKU

https://m.edsoo0.ru/NSQCCI1EIM

38

IlorenumanbHbIC U
HEMOTEHI[MAJIbHbIE CUJIBI.
[TorenumaneHas 3neprusi. Bropas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/BHTO9WACQ

39

Tpetbst KOCMUYECKasi CKOPOCTb.
CBs13b pabOTHI HETIOTEHIIHATBHBIX
CHUJI C U3MEHEHUEM MEXaHM4YEeCKOM
SHEPIrUU CUCTEMBI TEJ. 3aKOH
COXpaHEHU I MEXaHUYECKOM
SHEpPruu

https://m.edsoo.ru/66P2WGWS4

40

Yupyrue u Heynpyrue
CTOJIKHOBCHUS. YpaBHEHUE

bepuynnu ana naeanbHon
KU IKOCTH

https://m.edso0.ru/O1C610G5F



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

KonTponbHas pabota o teme
"3aKOHBI COXpaHEHHS B MeXaHUKe"

https://m.edso00.ru/SO90P C322

42

Pa3sutune npencrasienuii o
npupojie TeniaoTbl. OCHOBHBIE
nonoxkeHust MKT. Tuddyzus.
bpoyHoBCKOE BUKEHHE

https://m.edso0.ru/0ZTXY 71SW

43

CrtpoeHue ra3000pa3HbIX, JKUIKAX
Y TBEPIBIX TEN. XapaKkrep
JIBYKEHUS U B3aUMOICH CTBUS
YaCTHI] BEIIECTBA

https://m.edsoo.ru/UX8FMV2CU

44

Macca u pa3mepsl MOJIEKYIT
(aromoB). KonnuecTBo BemiecTna.
[locrosinnas ABorazipo

https://m.edsoo.ru/5FCL7ZUUQO

45

Temmneparypa. Temiosoe
pasnosecue. [llkana Llenscus

https://m.edsoo.ru/SDOFUFGIL

46

Pemenue 3amau

https://m.edsoo.ru/EGRV58D9F

47

Nneanpurlii ra3. ['a30BbIe 3aKOHBI

https://m.edso0.ru/01M0X0OV4B

48

YpaBHenune Menpeneena-
Knanenpona. Pemenune 3anau

https://m.edsoo.ru/7TRAZ300M4

49

AOGcointoTHas TemrepaTypa. 3aKoH
JanpToHa

https://m.edso0.ru/27RGL3V1G

50

H3OHpOII€CCBI B UACAJTIBHOM Ira3¢€ C
MMOCTOAHHBIM KOJIMYCCTBOM
BEIICCTBA

https://m.edsoo.ru/UQ9SUVODW

o1

['paduueckoe mpeacraBiicHHE
M30IPOLIECCOB: H30TEPMa,
n30X0pa, nu3obapa

https://m.edsoo.ru/W1HC88PJ4

52

OcnoBnoe ypaBaeaue MKT

https://m.edso0.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/8U427HI1YJ

54

CBs13b a0COIOTHOM TeMIepaTyphl
TEPMOJIMHAMUYECKON CUCTEMBI CO
cpeaHel KMHETUYECKON dHEprue
MOCTYIAaTEIbHOTO TETJIOBOIO
NBUKEHUS €€ YaCTUIL

https://m.edsoo.ru/N6ETZ0LDZ

55

O0001IEeHre U cucTeEMaTH3AIH S
saaguii mo reme "OcHoBsl MKT"

https://m.edsoo.ru/EDM5ZTZCY

56

KonTponbHas pabota o teme
"OcnoBsl MKT"

https://m.edso0.ru/LTSZA1JQ7

57

TepmonrHaMHuyecKass CUCTEMA.
3ajiaHue BHEIHUX YCIOBUM 17151
TJI cucremsbl. BuemHue u
BHYTPEHHHUE TAPAMETPHI.
Ilapamerpsr T/l cucTemsl Kak
CpeHUE 3HAYEHM S BEJTUYHH,
ONHMCBIBAIONMX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

https://m.edso0.ru/4L636LXVZ

58

HyneBoe Hadano TepMOAMHAMUKH.

CamornpousBoibHast pellakcarus
T/l cuctemsl K TEIJIOBOMY
PaBHOBECHIO

https://m.edsoo.ru/LY MWV LJRP

59

Mopens uaeaabHOro rasa B
TEPMOJIMHAMUKE. Y CIIOBUS
IIPUMEHUMOCTH 3TON MOJEIIH

https://m.edsoo.ru/FOQVOQKQ8

60

YpaBHenue Menpeneena-
Knaneitpona u Beipaxkenue asis
BHYTPEHHEW YHEPIUu

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

BeipaskeHue 11 BHyTpeHHEN
SHEPIrUU OAHOATOMHOIO

M JI€aJIbHOTO rasa.
KBasucratnueckue u
HECTAaTUYECKUE MPOLECCHI

https://m.edsoo.ru/L1XUZJSC7

62

DOnemeHTapHas paboTa B
TepMoMHaMuKe. Beruncnenue
paboThI O TpaduKy IMmporecca Ha
pV-auarpamme

https://m.edsoo.ru/YHE1589A1

63

Temnonepenaya kak crocoo
M3MEHEHUs BHYTPEHHEW SHEPTHHU
TJI cuctemsl 6e3 coBeplICHUS
paboThI

https://m.edsoo.ru/BDN5GEKP7

64

KonBexkius, TenaIonpoBoIHOCTb,
U3ITy4eHue

https://m.edso0.ru/QM4TIETSS

65

KonmuecTBo TenIOTHI.
TenmoémkocTs Tena. YaeiapHas u
MOJISIPHAs TEIIOEMKOCTH
BEILECTBA. Y AeNbHAs TEIJI0Ta
CropaHus TOIJIMBA

https://m.edsoo.ru/RQASBF905

66

PacuéT xosmmuecTBa TEIIOTHI npu
TEIIonepeaavuc

https://m.edsoo.ru/B4NQ2B026

67

[Toustre 06 agnadaTHOM
npouecce. [lepBpiii 3ak0H
TepMO[[I/IHaMI/IKI/I

https://m.edso0.ru/SQOXBMXFYN

68

KonmdectBo TenaoTel U pabora
KaK Mepbl H3MEHEHU S BHYTPEHHEH
sHepruu T/ cuctemsl

https://m.edso0.ru/59W3F1X49



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

Bropoii 3ak0H TepMOIUHAMUKA
1Sl PABHOBECHBIX U
HEepPaBHOBECHBIX IIPOLIECCOB.
HeobOpaTtumocTs NpupoaHBIX
IPOLIECCOB

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

70

[IpuHOUIIBI IEHCTBUS TEILIOBBIX
ManmH. KITJT

https://m.edsoo.ru/Z25PJPKKU

71

Maxkcumansnoe 3aaueHue KI1J.
[uxn Kapuo

https://m.edsoo.ru/QATFSEOKO

72

Pemenue 3amau

https://m.edso00.ru/0QIVD6XJT

73

OKOJIOTUYECKHE ACIEKThI
HCIIOJIBL30BAHUS TEIJIOBBIX
npurarenei. TermmoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpesIb

https://m.edsoo.ru/ZIFEWQ2SV

74

Pemenue 3amgau

https://m.edsoo.ru/UYVV9T878

75

O0001IEeHrne U cucTeMaTH3aIlHs
3HaHui 1o Teme "TepMoanHamuKa.

TernoBbie MaIMHBL"

https://m.edsoo.ru/A6UQLWI1EB

76

KonTponbHas pabota o teme
"TepmoarHaMuKa. TerniaoBbie
MalumHbI"

https://m.edsoo.ru/ X4AG7PJVJ

77

[TapooOpa3oBaHue U KOHJCHCAIUS.

Hcnapenue u kunenue. YaenbHas
TEIUIOTa MapooOpa3oBaHus

https://m.edso0.ru/W450551GQ

78

HaCBIHICHHI)IC N HCHACBIINICHHBIC
Imaps.l. KadgecTtBeHHas 3aBHCHMOCTD
IIJIOTHOCTH U AABJICHH A
HACBIIICHHOI'O I1apa oT

https://m.edso0.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

TEMIIepaTyphl, UX HE3aBUCUMOCTh
OT 00BEMa HACHIIEHHOTO apa.
3aBUCHMOCTb TEMITEPATYPHI
KUTICHUS OT JIABJICHHS B KHJIKOCTH

Bnaxxnocts Bo3myxa. AGCOIIOTHAS

79 https://m.edsoo.rt/QRQNGWOZ8
¥ OTHOCHUTEJbHAS BIAXKHOCTb

80 Pemenue 3amau https://m.edsoo.ru/PKAPBXZGT
Teépnoe teno. Kpucrammueckue

81 u amopdHbIe Tena. AHU30TPOIHS https://m.edsoo.ru/Y CMZ29JGZ
CBOMCTB KpPUCTAJUIOB
[InaBnenue U KpUCTAIIIU3ALUA.

82 VaenpHas TEIIOTa ILIaBIECHUS. https://m.edsoo.ru/\WYH1C81KN
Cybnumanus
Hedopmaruu TBEpIOTO Tena.

83 Pactspxerue u oxarue. CHBHr. https://m.edsoo.ru/961UIDFRU
Monyns Oura. [Ipenen ynpyrux
nedopmaruit
TemnoBoe pacumMpeHue KUAKOCTEN

84 U TBEPIBIX TEL, AHra})MOHHSM https://m.edso0.ru/1IR17400Q0N
TEIUIOBBIX KOJIEOAHUN 4acTHUI
BEILECTBA

85 Tpeobpasosariue sxeprii B https://m.eds00.r/UUJQY TXYF
($a3oBBIX Mepexo1ax

86 YpaBHEHUE TEIIOBOTO OaaHca https://m.edso0.ru/5CVIKKTMW

87 Pemenue 3anau https://m.edsoo.ru/2L7HENBQ?2
[ToBepXHOCTHOE HATSKEHUE.

88 Kanunnsapusie sBnenus. /J[aBnenue https://m.edsoo.ru/Z9FYJN14U

10/l UCKPUBJIEHHOU ITOBEPXHOCTHIO
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s)kukocty. Popmyna Jlamtaca

89

O06001eHNE U cCUCTeMaTH3aIUs
3HaHMH 110 TeMe "ArperaTHble
COCTOsiHUS BelecTBa. Pa3oBbie
nepexozp!"”

https://m.edso0.ru/VV3TS29GT9

90

KonTponwsHas pabota mo teme
"ArperaTHble COCTOSIHHS
BenecTBa. das3oBble nepexoap!”

https://m.edsoo.ru/BTE57DDIP

91

DnexTpu3anus Tea u eé
IIPOSIBJICHUS. DJIEKTPUUECKAN
3apsn. J{Ba BUia 2JIEKTPUYECKUX
3apsnoB. [IpoBogHuKH,
JTUAJIEKTPUKH U IOy POBOIHUKU

https://m.edso0.ru/ESV1IQRBVX

92

DneMeHTapHbIN AJIEKTPUUYECKUN
3apsi. 3aKOH COXpaHEHHUs
AIIEKTPHYECKOTO 3apsiza

https://m.edso00.ru/QJTV6HKT7Q

93

BzaumopeiicTBue 3apsaoB.
Toueunsie 3apsiabl. 3akoH Kynona

https://m.edsoo.ru/HMB8AKQY 47

94

Pemenue 3amau

https://m.edsoo.ru/XCFAV8SHK

95

Dnekrpuyeckoe nosne. Ero
JICWCTBUE HA DJICKTPUYECKUE
3apsabl

https://m.edsoo.ru/EF3CUR72W

96

Hanpssk€HHOCTB 3JIEKTpUYECKOTO
nosist. [IpoOusriit 3apsa. JInaun
HAIPSLKEHHOCTH DJIEKTPUYECKOTO
nosist. O THOPOIHOE IIEKTPUYECKOE
oJse

https://m.edso00.ru/9KBCOFP9X

97

IloTeHIMATEHOCTE

https://m.edso0.ru/QJAHEF4ATR
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JJIEKTPOCTATUYECKOTO IO,
Pa3HocTh mOTEHIMANIOB U
HaIpPsDKEHHUE

98

HOTCHL[I/I&J'ILHEUI OHEPIruA 3apsiaa B
SJICKTPOCTATUYCCKOM I10JIC.
Ilotennman SJICKTPOCTAaTUYICCKOT'O
I10JIA

https://m.edsoo.ru/Y ODNX8N9Z

99

CBs13p HAaPSLKEHHOCTH OIS U
Pa3HOCTHU IOTEHIIUAJIOB IS
ANEKTPOCTATHYECKOTO IO

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

100

[Tpunnun cyrnepno3uuu
BJIEKTPUYECKUX TOJIEH

https://m.edso0.ru/WS1GYR413

101

Pemenue 3amgau

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

102

[Tone Toueuynoro 3apsana. [lone
PaBHOMEPHO 3apsDKEHHOU cepbl

https://m.edso00.ru/BGX3JCTAQ

103

[Tone paBHOMEPHO 3apsHKEHHOTO
o o0sémy mapa. Ilosne
PaBHOMEPHO 3apsKEHHOU
0ECKOHEUHOH MIOCKOCTU

https://m.edsoo.ru/L4L5W448T

104

IIpoBonHMKY B
JIEKTPOCTaTHYECKOM MOJIE.
YcnoBue paBHOBECHS 3apsAI0B

https://m.edso0.ru/6GVP71B38

105

JIMAIIEKTPUKH U IO POBOJHUKA
B 3JIEKTPOCTaTUYECKOM I10JI€

https://m.edso0.ru/3G6DWKG2I

106

Konnencartop. D1neKkrpo€MKOCTh
KOHJIEHCATopa. DIEKTPOEMKOCTh
IJIOCKOTO KOHJIEHCAaTopa

https://m.edsoo.ru/GHLGD83X7

107

[TapamienbHOE coeqMHEHNE

https://m.edso0.ru/60WN2ZDH8
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KOH/ICHCATOPOB

IlocnenoBaTenbHOE COSIUHEHNE

108 https://m.edso0.ru/OZ9EPI4LY
KOHJICHCATOPOB
OHe 3apsHKEHHOI0

109 PTHA SAPFDKCHHOT https://m.edso0.ru/SW376XS21
KOHJICHCATOpa

110 Pemenue 3amau https://m.edsoo.ru/NLHAFI8YY

BIDKEHUE 3apsOKEHHOM Jac

111 A FIHC SAPIDRCHHON HACTHIIRT B https://m.edso0.ru/9PGVSYIWG
OJTHOPOJHOM DJIEKTPUYECKOM TI0JIe

112 Pemenue 3anau https://m.edsoo.ru/UXI1TUSMXW
O00011IeHNE ¥ CUCTEMATH3ALIMS

113 3HAHUI 110 TeMe "DIIEKTPUIECKOE https://m.eds00.ru/QCIRPYCGA
noie"
KourposnsHas pad

114 " P paboTa 1,1,0 TeMe https://m.edsoo.ru/WWVRQGZBRF7
DJIEKTPUUECKOE TT0JIe
Cuna Toka. [TocTOSIHHEIN TOK.

115 Y081 CYMECTBOBAHUS https://m.edsoo.ru/LSLE4AKUV5
MOCTOSIHHOTO 3JIEKTPUYECKOTO
TOKa
)51 . H

116 CTOHHHKH TOKa. HATPDKCHUE H https://m.edsoo.ru/RUFC4YTDO
O11C
3 O .

117 AKOH LIMA JUTL yHacTia ettt https://m.edso0.ru/64\V ZXZ2GP
DIIEKTPUUYECKOE COMPOTHUBIICHUE
3aBUCHMOCTH COITPOTUBJICHUS
OHOPOIHOTO IPOBO a OT €T0

118 FHOPO/HOTO HPOBOJHIKA OT €I https://m.edsoo.ru/KE2FEN35X
JJIMHBI 1 T1J10IIa 1N Honepequro
CCUCHUA
Y aensHOE COIIpo cHue

119 ACTIPHOS CONPOTHBIICHH httpsJ//m.edso0.ru/Y 4ZTZRZA

BelecTBa. PemmeHue 3amad



https://m.edsoo.ru/OZ9EPI4LY
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IlocnenoBarenbHOE,

120 napajuiesIbHOe, CMEIIIAHHOE https://m.edsoo.ru/VE37ERCK6
COCJIMHEHHUE IPOBOHUKOB
Pacuér pa3BeTBIEHHBIX

121 aeKTpuueckux memnei. [IpaBuna https://m.edsoo.ru/OQH1PIPRF
Kupxroga

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

1p3 | PaboTa oreKIpitecioro Toka. https://m.edsoo.r/PLTTBZGPC
3akon Jxxoyns —Jlenna

124 Pemenne 3amau https://m.edsoo.ru/R6JHOGRY 6
MoOumHOCTh 3JIEKTPUYECKOTO TOKA.

125 TenyoBas MOIIHOCTH, BBIACIISICMAast https://m.edsoo.ru/CONEPSIIH
Ha PEe3UCTOpe

126 Pemenne 3anau https://m.edso0.ru/90KODG7HY

1p7 | OACHrympence https://m.edso0.r/MGCEWIVUL
COMPOTHBJICHUE UCTOYHHUKA TOKA

1pg | OAKom Oma s mommoii https://m.eds00.ru/XQP3RIDKA4
(3aMKHYTOI1) 2NIEKTPUUYECKON Ienu

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

130 MoIHOCTh UCTOYHUKA TOKA https://m.edsoo.ru/OWH20Q5J0S

131 KopoTtkoe 3aMbIkanue https://m.edsoo.ru/SWFHKYNVF

132 KoHeHcaTop B 1Iem# TOCTOSHHOTO
TOKa

133 Pemenue 3amau https://m.edsoo.ru/52KZZJPDT
Pemenue 3anad mo reMe

134 "TIoCTOSHHBIN NIEKTpUYECKU I https://m.edsoo.ru/5175121DC

TOK
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135

Pemmenue 3amay no teme

"TlIocTOSIHHBIN AIEKTPUUYECKU

TOK"

https://m.edso0.ru/DX6SFSQ5I

136

Pemenue 3anau no teme
"TlocTOSHHBIN JIEKTPUUYECKUI

"

TOK

https://m.edsoo.ru/K835E5INT

137

O0001IEeHre U cucTeEMaTH3AIH S
3nanuii mo reMe "l[locTOSHHEII
AJIEKTPUYECKUMN TOK"

https://m.edsoo.ru/WXUI1RUC5

138

KonTponbHas pabota o teme

"TIocTOSIHHBIN AIEKTPUUYECKU

TOK"

https://m.edsoo0.ru/7S4P GOQHP

139

DnekTpruyecKkasl MpPOBOAUMOCTD
Pa3TUYHBIX BEIECTB.
DIIEKTPUYECKU TOK B METaJJIax.
CBepxnpoBOAUMOCTh

https://m.edso0.ru/DV219CC72

140

DJIEKTpUUYECKUH TOK B PacTBOpax u
pacIiiiaBax 3JIEKTPOJUTOB. 3aKOHBI
®Dapajes Uil 3IEKTPOIIN3a

https://m.edso0.ru/36L.90KOEE

141

DIIEKTPUUYECKUI TOK B Ta3ax.
[Tnazma

https://m.edsoo.ru/MEDWMLCJ6

142

DJIEKTPUYECKU TOK B BaKyyMe.
BakyymHbie mpuoopsI

https://m.edsoo.ru/HNIAJ5B73

143

DJIEKTPUUYECKU TOK B
MOJIYIIPOBOHHUKAX

https://m.edsoo.ru/56 KAVJECB

144

[ToyrpoBOJHUKOBBIE TPUOOPHI

https://m.edsoo.r/EKLROQTDAX

145

DU3NYECKU I TPAKTUKYM I10 TEME
"smepenue cuibl TOKa U

https://m.edsoo.ru/Y 15A50SQV
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HAIPSDKEHUS B LIETIH TOCTOSHHOTO
TOKa MU TOMOIIM aHAJIIOTOBBIX U
U (PPOBBIX H3MEPUTEITBHBIX
npubopoB" niK "3HAKOMCTBO C
nudpooii 1aboparopueit o
¢uzuke. [lpumeps! u3MepeHus
(Gu3nYECKUX BEIHYMH IIPU
MOMOIIM KOMIBIOTEPHBIX
TaTYAKOB"

146

DU3NYECKUH IPAKTUKYM 110 TEME
"M3yueHrne HEpaBHOMEPHOTO
JBUKEHUS C LEJIBbIO ONpeACICHUs
MI'HOBEHHOM ckopocT"

https://m.edso0.ru/CN3FHCY 83

147

@U3NYECKU I IPAKTUKYM I10 TEME
"M3mepeHne ycKOpeHHs Npu
MPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM JBUKEHUH I10
HaKJIOHHOM IJIOCKOCTH" MU

"UccnenoBanue 3aBUCUMOCTH MMyTH

OT BPEMEHH MpH
PaBHOYCKOPEHHOM JBMKCHHUU"

https://m.edso00.ru/70Y40Y610

148

DU3NYECKU N MTPAKTUKYM T10 TEME
"N3mepenne yckopeHus
CBOOOIHOTO TIaJCHUS" VITH
"U3ydyenue nBUMKEHHS Tena,
OpOIICHHOTO TOPHU3OHTAIBHO"

https://m.edso0.ru/87JADYSZ2

149

DU3NYECKU N TPAKTUKYM I10 TEME
"Uzyuenue nBuKEHUS TEa IO
OKPY’KHOCTH C IOCTOSIHHOM I10

https://m.edsoo.ru/DY1D4C16J



https://m.edsoo.ru/CN3FHCY83
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MOJIYJIFO CKOPOCTBIO" MIN
"UccmenoBanue 3aBUCHMOCTH
neproja oOpameHuss KOHHYECKOTO
MasiTHUKA OT €r0 apaMmeTpoB”

150

PU3NYECKU I IPAKTUKYM I10 TEME
"M3mepeHne paBHOJCHCTBYIOLIEH
CHJIBI IPY JIBUXKEHHUH OpYcKa Io
HAKIOHHOM IJIOCKOCTU" MIIN
"TIpoBepka rumoTe3sl O
HE3aBUCUMOCTH BPEMEHU
JBUKEHUsSI OpycKa 110 HAKTOHHOMN
IIJIOCKOCTH Ha 3aJ]aHHOe
paccTosiHUE OT €r0 Macchl"

https://m.edsoo.ru/ZTOFG6J4U

151

@U3NYECKU I IPAKTUKYM I10 TEME
"MccnenoBanue 3aBUCMMOCTH CHUIT
YIPYTOCTH, BO3HHKAIONMX B
MIPYXKUHE U PE3MHOBOM 00pasIie,
oT ux nedopmanuu" uin
"U3yueHne IBUKEHUS CUCTEMBI
TeJ, CBSI3AHHBIX HUTHIO,
MePEKUHYTON uepe3 JErKuii 6J10K"

https://m.edso0.ru/UL391C40D

152

DU3NYECKU N TPAKTUKYM I10 TEME
"Usmepenne kod(uiimeHTta
TPEHUS 110 BEIMYHUHE YIIIOBOTO
Ko3(prLIMeHTa 3aBUCUMOCTH
Frp(N)" nmu "MccnenoBanue
JBUKEHUsI OpycKa 10 HAaKIIOHHOMN
IIJIOCKOCTH C IEPEMEHHBIM
KOO(DUITMEHTOM TpeHHSs" WU

https://m.edsoo.ru/78PENYOAZ



https://m.edsoo.ru/ZT0FG6J4U
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https://m.edsoo.ru/78PFNYOAZ

"zyuenue nBUXKEHUS rpy3a Ha
BaJly C TpeHueMm"

153

DuU3NYECKU N IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUi
paBHOBECHS TBEPIOTO TENA,
HMMEIOIIETO OCh BpallieHUs" WU
"KoHcTpynpoBaHue KpOHIITEHHOB
Y pacy€T CUJI yIPyrocTu' uiu
"N3ydyeHne ycToMunBOCTH
TBEPIOIO TeJIa, UMEIOLLErO
ILJIOIIA/Ib OTOpPHBI"

https://m.edsoo.ru/MI0QT27R6

154

DuU3MYECKUH IPAKTUKYM 110 TEME
"M3mepeHre ummnysnbca Tena no
TOPMO3HOMY IyTU'" UIIH
"M3mepeHne CUIIbI TATH, CKOPOCTH
MO/JIENTU HJIEKTPOMOOUIIS U
MOIIHOCTH CWJIEI TATH" WiIn
"CpaBHEHHE U3MEHEHUS UMITYIIbCa
TeJa C UMIYJABCOM CHUJIbI" WU
"UccnenoBanue coxpaHeHUs
HMMITYJIbCA TP YIIPYTOM
B3aUMOJICHCTBUM " NN
"M3mepeHne KMHETHYEeCKON
SHEPIUHM Tena Mo TOPMO3HOMY

HyTI/I"

https://m.edsoo.ru/FZ0CNRGTA

155

DU3NYECKU N TPAKTUKYM I10 TEME
"N3yyeHne U30TepMHUECKOTO
npoiiecca (PeKOMEHJ0BaHO
UCIOIb30BaHME U (PPOBOIt

https://m.edso0.ru/T66KACKZG



https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/T66K4CKZG

naboparopun)" wim "U3ydenue
HM30XOPHOTO Mpoiiecca’ Win
"Uzyuenue m3obapHoro mporecca"
unu "[IpoBepka ypaBHEHUs
COCTOSIHUS"

156

DU3NYECKUH IPAKTUKYM 110 TEME
"Uzmepenne ynenbHOU
TEMITOEMKOCTH" HJIN
"UccnenoBanue mpoiiecca
OCTBIBAHM S BEIlECTBA" MIIH
"UccnenoBanue anuabaTHOroO
npouecca” nim "U3ydenue
B3aMMOCBSI3U YHEPTUU
MEXMOJIEKYIISIPHOTO
B3aWMOJICHCTBUS U TEMITEPATYPhI
KUIIEHUS KA IKOCTENR"

https://m.edsoo.ru/PPBTS0U4D

157

DU3NYECKU U TPAKTUKYM I10 TEME
"N3yyeHne 3akoHOMEpHOCTEN
MCTIApEHUS KU JIKOCTEH" 1IN
"3mMepeHue ynenpHON TENI0ThI
riaByieHus apaa" uinm "Mzydenue
CBOICTB HACBHIIICHHBIX apoB" WK
"U3mepenne abCOMIOTHOM
BJIQ)KHOCTH BO3/lyXa U OLICHKA
Macchl IapoB B NOMEIICHUU".
W3mepenne koddduiimenta
IIOBEPXHOCTHOI'O HATSDKEHUS

https://m.edsoo.ru/0ZA5P MDO07

158

DU3NYECKUH IPAKTUKYM 110 TEME
"Habmronenune npeBpaieHus

https://m.edsoo.ru/5BPTN1YZU



https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU

SHEPIUU 3apsKEHHOTO
KOHJICHCATOpa B 3HEPTUIO
W3IIydeHUs CBETOaMOAa" IIn
"M3yyeHne npoTekaHUs TOKa B
LIETH, COACpKALLEH KOHJAeHcaTop"
i "PacrnipenieieHne pa3HocTu
MOTEHIMAJIOB (HapsHKEHUs) TPpU
IIOCJIEJOBATENILHOM COEIMHEHU U
KOHJIEHCAaTOpOB"

159

DU3NYECKUH IPAKTUKYM 110 TEME
"UccmenoBanue CMEIAHHOTO
COCIMHEHUSI pe3UCTOPOB" UK
"M3mepenne ynenbHOro
COMPOTHUBJIEHUS IPOBOIHUKOB"
niu '"MccnenoBadue 3aBUCUMOCTU
CHUJIBI TOKA OT HAMPSDKCHUS IS
JIAaMITbl HaKaJIMBaHUA"

https://m.edsoo.ru/UAIS3VVKE

160

@U3NYECKU I IPAKTUKYM 110 TEME
"Habmrogenue anekrponu3za’ uiu
"smepenue 3apsina
OJTHOBAJICHTHOTO HOHA" HIJIH
"UccnenoBanue 3aBUCUMOCTU
COMPOTHUBJIEHUS TEPMOPE3UCTOPA
oT Temneparypsl” unu "CHsitue
BOJIBT-aMIIEPHON XapaKTePUCTUKU

mroma"

https://m.edsoo.ru/72JJ3Y C6L

161

Pesepubiit ypok. O6001ICHNE U
CHCTEMATH3allMs 3HaHUH 110 TEME
"Kunematuka"

https://m.edso0.ru/LQ0O93M5SQ



https://m.edsoo.ru/UAIS3VVKE
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https://m.edsoo.ru/LQO93M5SQ

162

PesepBHbIii ypok. O000IIEHNE U
CHCTEeMaTH3allHsI 3HAHUH 110 TEME
"Tunamuka"

https://m.edso0.ru/S7TCSIUFEMI

163

PesepBHbIii ypok. O600IIECHNE 1
CUCTeMAaTH3aIUs 3HAHUH 10 TEMe
"CraTuka TBepaoro Tena"

https://m.edsoo.ru/XVUMKRX6N

164

PesepBubIit ypok. O000IICHNE U
cUCTEMaTu3allus 3HaHUU 110 TeEME
"3aKOHBI COXpaHEHHS B MEXaHHUKe"

https://m.edso0.ru/C37WXULT?2

165

PezepHblii ypok. O6001eHE U
cCUCTeMaTH3alus 3HaHU 110 TeMe
"OcHOBBI
MOJIEKYIISIPHOKUHETUYECKOM
Teopun"

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

166

PesepBHbIii ypok. O000IIEHUE U
cCUCTeMaTH3allis 3HaHU 10 TeMe
"TepmoarHaMuka. TemnaoBbie
MammHbI"

https://m.edsoo.ru/lZZC67VF1

167

Pesepubiit ypok. O0001ICHNE U
cUcTeMaTu3allus 3HaHUU 110 TeEMe
"ArperaTHbl€ COCTOSHUS
BemecTBa. da3oBkie mepexoapr"”

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

168

PesepBubIit ypok. O000IIECHNE 1
cucreMarui3anus 3HAHUU 110 TEME
"Inexrpuueckoe mose"

https://m.edsoo.ru/URWB5CULE

169

Pesepubiit ypok. O6001ICHNE U
cUcTeMaTu3allus 3HaHU U 110 TeEME
"TIocTOSIHHBIN AIEKTPUYECKU

TOK"

https://m.edsoo.ru/ANCOULLOV



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

PesepBHbIii ypok. O000IIEHNE U

170 cucTeMaTH3anus 3HaHUH 10 TEME 1 https://m.edsoo.ru/WZ02PRIG1
"Toku B pa3ziIM4HbIX cpenax”
OBUIEE KOJIMYECTBO YACOB I1O 170 16

[NPOTPAMME



https://m.edsoo.ru/WZ02PRIG1

11 KVIACC

KoaunuyecTrBo yacos

Ne Hara DJIeKTPOHHBIE M () POBbIE
Tema ypoka Konrpoabnusie | IIpakruyeckue
n/n Bcero u3ydyeHus | oOpa3zoBaTeibHbIE peCypchl
padoThI padoThI

BrauMonelicTBre MOCTOSHHBIX

1 MATHHTOB i TIPOBOAHUKOB 1 https://m.edsoo.ru/H05J3P Q24
TOKOM. MarauTHoe I1oe.
l'unore3a Amnepa
Bekrop MarHUTHON MHAYKIUH.
I7;

2 pUHH CyneprBHHHH 1 https://m.edsoo.ru/0YNNE57SO
MAarHUTHBIX Ioiel. JInnuu
MAarHUTHOW UHIYKIIUH
M

3 ATHITHOP [OTE HPOBOIMEA © 1 https//m.eds0o.r/F10ASACBX
TokoM. OmbIT DpcTena

4 Crna Awmiepa, e¢ nanpasnennue u 1 https://m.eds00.ru/1JEDFSHEN
MOJIYJIb

5 Pemenue 3agau 1 https://m.edsoo.ru/R80PKEZP4
[Ipumenenue 3akona Ammepa.

6 DIIeKTPOU3MEPHUTEIIbHBIE 1 https://m.edsoo.ru/5SA2ACKSRB
nproOOpHI
Cuuna Jlopenua, e€ HanpaBiieHHE

7 1 MOAYIE {[BH)KeHHe 1 https://m.edsoo.ru/6MB8Y Z8TN
3apsHKEHHON YacCTHIIHI B
OI[HOpOI[HOM MAariHuTHOM II0JIC

8 Pemenne 3amau https://m.edsoo.ru/FWURORSOE

9 Pa6ota cunbl Jlopenna https://m.edsoo.ru/MTHD23745

10 Pemenne 3amau https://m.edsoo0.ru/GH8JAPHBQ



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

MarautHOe oje B BEIIECTBE.

11 deppoMarHeTHku, mapa- u https://m.edsoo.ru/W7HGQBK70
IAaMardeTHKA
OcHOBHBIE CBOMCTBA

12 (deppomarneTukoB. [Ipumenenmne https://m.edso0.ru/960J4E47D
(eppoMarHeTUKOB

13 Pemeriie sazatt o Teve https://m. eds00.r/Q8IGTYNHT
'MarauTHOE IoJIe
P

14 , CILICHHE LA TIO Teme https://m.eds00.r/MPCUALFIM
'MarauTHoe moJjie
SIBieHME 2IIEKTPOMAarHUTHOU

15 uHaykiuu. [Torok Bekropa https://m.edsoo.ru/V7BSKAUS89
MAarHUTHOW UHIYKIIUH

16 S/C unnykuu https://m.edsoo.ru/8TLELGTJZ
3 =

17 AKOH STCKTPOMAriHTHON https://m.edsoo.ru/7TEOPOGAR3
nnaykunn dapanes

18 Buxpesoe syiekrputeckoe none. https://m.edsoo.ru/IONVHOINK
Toxku dyko
OJ1C uHAYKIUM B ABUAKYIIMXCS

19 https://m.edso0.ru/X0013RAA1
MTPOBOTHUKAX

20 Pemenune 3amau https://m.eds00.ru/ZZTUBO2GQ

21 [TpaBuio Jlenma https://m.edsoo.ru/GIRNARYL9
WnpyxrusHocts. Katymka

22 WHJIYKTUBHOCTH B IIEITH https://m.edsoo.ru/37WBAJCTF
IIOCTOSIHHOIO TOKa

23 Apnenue cavonnykun. NC https://m.eds00.rw/99CECGMBH
CaMOWH/TYKI[UH

24 DHeprusi MarHUTHOTO MOJIS 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

KaTylikhu € TOKOM.
:‘)J'ICKI‘pOMaI'HI/ITHOG IoJIC

25

Pemenue 3agau

https://m.edsoo.ru/MAWTH1ZS0

26

O0001IEHE U CUCTEMATH3ALIUS
3HAHUH 10 TEME
"InexTpoauHaMuKa"

https://m.edsoo.ru/WZCM1SBLO

27

KonTponbHas paboTa 1o teme
"InexTpoauHaMuKa"

https://m.edsoo.ru/N9QLKI45Y

28

KonebarenbHas cucrema.
CBo0Oo1HbIE KOJIeOaH .
IMapmonneckue konedbaHust

https://m.edso0.ru/R7TD8WGSTQ

29

Kunnematnueckoe u
NUHAMHUYECKOE OIMMCaHUE
KOJIEOATENBHBIX ABUKEHUN

https://m.edsoo.ru/GLUGM9A5P

30

DHEPreTuYecKoe OMuCaHue.
BriBog nuHAMHYECKOTO
OMHUCaHUs TAPMOHUYECKUX
KoJIe0aHUil U3 UX
HEPreTHYECKOro U
KMHEMATHYECKOIO OITHCaHUS

https://m.edso0.ru/3A83V2VLE

31

Ammutyna u gaza KoineObaHui

https://m.edsoo.ru/IRUHIPMT1

32

[lepuona u yactoTta KojaeOaHUIA.
[leprox MaabIx CBOOOTHBIX
KOJIEOAHUM MAaTEMaTHYECKOTO
MasiTHUKA. [leprosa cBoGOIHBIX
KOJICOaHU I TIPYKHHHOTO
MasiTHUKA

https://m.edsoo.ru/BUSUSUF04

33

3aryxaronme KoJieOaHusl.

https://m.edso0.ru/TGTJTWAUOQ



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

BeinyxaeHHbIe KOJIeOaHUs.
Pe3onanc

34

ABTOKOIEOAHU S

https://m.edsoo.ru/BW1KOUGVP

35

Pemenue 3agau

https://m.edsoo.ru/XPWCJ9CPJ

36

VYpox-koHpepeHus
"MexaHn4eckue KojiebaHus B
MY3bIKaIbHBIX UHCTpYMEHTaX"

https://m.edsoo.ru/DAYGBRUYJ

37

O00011IEHE U CUCTEMATH3AI[US
3HAHUH 110 TeMe "MexaHnvyecKue
KoJjieOanusg"

https://m.edsoo0.ru/SVIMHCH10

38

DJIEKTPOMArHUTHBIE KOJICOAHUSI.
KonebarenbHbll KOHTYD

https://m.edsoo.ru/H5B2W8APN

39

®opmyna Tomcona. CBsizb
aMIUIUTYABI 3apsaa
KOHJIEHCATOpa C aMILIUTYION
CHUTBI TOKa B KOJIeOaTeTbHOM
KOHTYpe

https://m.edsoo.ru/RHGLVVKQ5

40

3aKOH COXpaHEHUsl SHEPIUU B
HAeaILHOM KOJIEOATEIHHOM
KOHTYpe

https://m.edsoo.ru/MMO1P2WQN

41

3aryxaroupe 3JeKTpOMarHuTHbIE
Kose0aHus. BboIHyXIIeHHbIE
AJIEKTPOMAarHUTHHIE KOJICOaHU S

https://m.edsoo.ru/4VHII3UMW

42

[Tepemennsbiii Tok. Pe3ucrop u
KOHJICHCATOP B IENHU
IEPEMEHHOTO TOKa

https://m.eds00.ru/OG6JOHTOD

43

KaTymKa WHAYKTHBHOCTHU B ICITHU
NCPEMCHHOTO TOKa

https://m.edso0.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

3akoH OMa /17151 AJIEKTPUYECKOM

44 https://m.edsoo.ru/P1FZDISQV
[eMU EPEMEHHOTO TOKa
MoumHOoCTh MepeMEHHOTO TOKA.
45 AMILTHTYIHOS H JCHCTBYIOIES https://m.edsoo.ru/6P4CXH152
3HAYEHHUE CUJIBI TOKA U
HaIpPsHKCHUS
46 Pe3onaHc B 37eKTpHUECKO# 1enn https://m.edsoo.ru/AY QWXESRA
47 Pemenue 3amau https://m.edso0.ru/0CVLSMIOS
WneanbHblif TpancdopmMaTop.
48 Hpoussozctso, mepenatia u https://m.eds00.ru/F142U7UQR
OTpeOICHNE SJEKTPUUECKON
SHEPTruu
DKOJOTUYECKUE PUCKH TTPH
MPOU3BOICTBE JIEKTPOIHEPTHH.
49 Kynbrypa ucmons3oBaHus https://m.edsoo.ru/UYDMJIDXZW
3JIEKTPOIHEPIUU B NTOBCEAHEBHOU
KUZHU
50 Pemenue 3amau https://m.edsoo.ru/IR54QM6F2
51 Pemenue 3amau https://m.edsoo.ru/7UFPFF3KK
O00011IEH e U CHCTEMATU3ALINS
52 3HAHUH 110 TEME https://m.edsoo.ru/16YY'Y79EQ
"JneKTpoMarHuTHHIE KoseOaHus"
MexaHn4ecKkre BOJHBI.
53 XapaKkTepruCTUKH MEXaHUYECKUX https://m.edsoo.ru/0P6Y ANBXC
BOJTH
54 CBoiicTBa MEXaHUYECKUX BOJIH https://m.eds00.ru/4S5Q XKBUX
55 3ByK. XapaKTepUCTUKU 3BYyKa https://m.edsoo.r//UEH3ZVKKV
56 Nudpa3Byk U ynbTpa3ByK. 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

[IlymoBO€ 3arpsi3HEHUE
OKpYKaroIen cpezbl

57

Pemenue 3agau

https://m.edsoo.ru/SWQQHEYAJ

58

9JI€I(TpOMaFHI/ITHLI€ BOJIHBI.
I/I3nyquI/Ie QJICKTPOMAariuTHBIX
BOJIH

https://m.edsoo.ru/EHMGUTOBG

59

DHeprus AICKTPOMarHU THBIX
BostH. CBoiicTBa
3HeKTpOMaFHI/ITHBIX BOJIH

https://m.edsoo0.ru/HOOHGO6V5

60

[Ilkana 37€KTPOMarHMTHBIX BOJIH.
[IpuMeHeHune 3JIEKTPOMarH U THbIX
BOJIH B TEXHUKE U OBITY

https://m.edsoo.ru/RZ8BKEKVL

61

[IpuHUIUIIBI paguOCBSI3U U
TeneBuIeHus. Paguonokamus.
DIeKTpOMarHuTHOE 3arps3HEeHHE
OKPYKAIOILLEH Cpeabl

https://m.edsoo.ru/7TKCCHOBN5

62

KontposnbHas pabora o reme

"Konebauus 1 BOIHBI"

https://m.edsoo.ru/NJT16HVEI

63

CaerT. 3ak0oH NPSAMOJIUHEHHOIO
pacrpocTpaHeHus CBeTa

https://m.edsoo.ru/K5RDTMZWV

64

Pemenue 3amau Ha npuMeHEHNE
3aKOHA MPSMOJIMHEHHOTO
pacnpocTpaHeHHs CBETa

https://m.edsoo.ru/3H2Y L4R4l

65

Otpaxenue ceera. [Lmockoe
3epkaio. Cdepudeckoe 3epKaio

https://m.edso0.ru/TI1X9ZBOSG

66

[Ipenomienue cera.
AOCOIIOTHBINA 1 OTHOCUTEIBHBIN

MMOKa3aTCJib IMPCIOMIICHHU .

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

IlosiHOE BHYTpEHHEE OTPAXKEHHUE.
[IpenenbHBIN yrojl MOJHOTO
BHYTPEHHETO OTPaKEHU S

Pemenue 3aJa4 Ha IPUMCHCHUEC

67 3aKOHOB OTPKEHUS U https://m.edsoo.ru/C4D3UDGG4
MIPEIOMIICHHS CBETA
Xon nydert B mpusMe. Jucnepcus

68 cBera. CI0XKHBIHN cocTaB 6e10ro https://m.edsoo.ru/HY ZWS63L.2
cBera. LIget

69 Jluset. boiyeroe pacerosmue i https://m.edso0.r/SXWY EXTXM
OTITUYECKAs CHJIA IUH3BI
[ocTpoenue n3odpaxeHui B

70 JMH3aX ¥ UX CHCTEMax. https://m.edso00.ru/6SRTDG4V7
YBenudueHue JINH3bI
Pemenue 3amau Ha mocTpoeHUE

71 1300pakeHU M, MOJTydaeMbIX C https://m.edsoo.ru/Y AGCQPWZX
MTOMOIIIBIO JINH3

72 ['ma3 kak onTuyeckas cucrema https://m.edsoo.ru/OVMKI19EZ
Pewenue 3anau. [Ipeneinst

73 MIPUMEHUMOCTH F€OMETPUYECKON https://m.edsoo.ru/OENIDYBRZ
OTITUKH

72 CxopocCTh CBETa U METOJIbI €€ https://m.edsoo.r/UCGBDSEVT
U3MEepeHUs

75 Jucnepcus ceeta https://m.edsoo.ru/1VI1IZOF05

76 Wnrepdepennus crera https://m.edso0.ru/ZQB6756KE
KorepeHTHbIE HCTOYHUKH.

77 YcnoBust HaOMIOAEHUS https://m.edso0.ru/HIXX3P5WN

MakKCMMyMOB U 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.edso0.ru/SX9F3FNP3
79 [pumenenune naTEphepeHINH https://m.edsoo.ru/111SQLEDM
80 Hudpakmus ceera https://m.edsoo.ru/KPOD2N63D
Hudpaxkuronnas pemerka.
81 YcenoBue HaOIMIOAECHUS TNIABHBIX https://m.edso0.ru/\V7S3Y95TQ
MaKCHUMYyMOB
82 Pemenue 3amau https://m.edsoo.ru/LI6LZ3AWE
83 HontepettocTs CBETOBBIX BOTH. https://m.eds00.ru/TWKJIKW3NH
IonApusanus ceera
84 Pemenue 3amau https://m.edsoo.ru/766EAF7DL
85 CBeTOBBI€ SIBICHUS B IPUPOJIE https://m.edsoo.ru/\VJW9IR3ES
86 Obobrmettite i cHCTEMATH3A https:/m.eds00.r/ZQLIZTMYC
3HaHu# no reme "OnTuka"
87 fgi;ﬂ i’;‘:Ha" padora ro Teme https://m.eds00.ru/MWMVMLARQU
I'pann1bl TPUMEHUMOCTH
88 [JIACCHTICCION MEXAHIKH. https://m.edso0.ru/GT085P L4Q
3aKOHBI 3JICKTPOIUHAMHUKH H
OpUHOUII OTHOCUTCIBHOCTHU
89 Hoctynatel crienHanbHOH Teopi https://m.edso0.ru/S5VL5W7WK
OTHOCUTCIIBHOCTHU
[IpocTpancTBEHHO-BPEMEHHOM
untepBai. [IpeoOpazoBanus
90 Jlopettua. Yeiosne https://m.eds00.ru/7ZFTXIX84
npUYUHHOCTH. OTHOCHUTEIBHOCTh
OJTHOBPEMEHHOCTH. 3aMe/IJICHHE
BpPEMCHU U COKPAIICHUC NJINHBI
91 DHeprus 1 UMITYJIbC 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

peHHTHBHCTCKOf/'I HJaCTUIIbI

CBs13b Macchl € SHEpruen u

92 HUMITYJIbCOM PEJIATUBUCTCKON https://m.edso0.ru/UOC7TGTFMG
YaCTHIIBI. DHEPTHUs TTOKOs

93 PasHoBecHoe TeroBoe https://m.edsoo.ru/Y WVZA9IQOH
M3ITyICHHE

94 3akoH cMmemeHus BuHa https://m.edsoo.ru/R1JD6DWAM

95 Pmotesa M. Iinarika o keanTax. https://m.edsoo.ru/RW82CY U89
®oTOHBI

96 DHeprus 1 UMIYIbC GOoTOHA https://m.edso0.ru/14SLLOJ97
doroadpdexr. OnbiThl A. T.

97 CroseroBa. 3aKOHEBI https://m.edsoo.ru/NM4VEIDIM
doTordhderra
YpaBHeHue DUHIITEIHA TSI

98 doroaddexra. "KpacuHas https://m.eds00.ru/DOQY SU4AGM
rpanuna" gorosrddexra

99 Aapnetite cpeta. Omsist IT. H. https://m.eds00.ru/1746V/P412
JleOeneBa

100 BonHoBBIE CBOMCTBA YaCTHUIL https://m.edsoo.r/UMEW9AQOCE
Bonnel ne bpoitns. [InuHa BoJIHBI

101 Ale bpOMIs 1 pasMephl ov6nacm https://m.edsoo.ru/MVA3A30Z0
JIOKAJTM3AIAN IBUKYIIEHCS
YaCTHIIBI

102 Kopryciysipio-potopoit https://m.edsoo.ru/2XMBTMSAQ
JTyaJli3M

103 | AMpaiwli JICKTPOHOB Ha https//m.eds00.ru/XH242PNOK
KpHCTaJIax

104 Crnenuduka n3mMepeHuii B https://m.edsoo.ru/BMLQCWUGS



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. COOTHOIIEHUS
HeolpeeNEHHOCTEN
['eitzenOepra

105

Pemenue rpaduueckux 3amay

https://m.edso0.ru/D207BTWDJ

106

Pemenue paC‘léTHHX 3aaa4

https://m.edsoo.ru/ZUBH25VJV

107

KontponbsHas paboTta o remam:
"OcuoBrr CTO",
"KopnyckynsipHO-BOJIHOBOMI
nyanu3m"

https://m.edsoo.ru/U4HQ8CZ90

108

OnbIThI 1O UCCIEAOBAHUIO
crpoeHus aroMa. [lnanerapuas
MoJens atoma Pesepdopna

https://m.edsoo0.ru/SMMRTGFK 1

109

Ilocrynater bopa

https://m.edsoo.ru/SWV5SUN8J

110

Bu el criekrpos. Cniekrp
YpOBHEHN SHEPIUU aTOMa
BOJIOpPOJIA

https://m.edso0.ru/T6T3FTO6Y

111

CnoHTaHHOE U BBIHYKACHHOC
H3JTy4CHHUC CBCTA

https://m.edsoo.ru/WJ95LAQO0P

112

Jlazep

https://m.edso0.ru/CAG7KBIQ7

113

HyxionHast Moaens siipa
I'eitzenOepra-MBanenko. 3apsa u
MaccoBO€ YHCIIO sipa. M30Torbl.
PannoakTuBHOCTH

https://m.edsoo.ru/JGIMALCVV

114

3aKOH paJuOaKTUBHOIO pacnasja.
CBoiiCTBa HOHU3HUPYIOLLETO
u3nyyeHus. Bnusaue
PaaMOaKTUBHOCTHU HA KUBbIE

opranusMmsbl. /lozumerpus

https://m.edso0.ru/8QM2P G4JI



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

DHeprus CBsI3U HYKIOHOB B sfIpe.
SAnepusbie cunbl. Jledekr Macchbl
Anpa. SlnepHple peakuuu.
SAnepubie peakropsl. [IpoOnembl
YIPaBJISIEMOIO TEPMOSAEPHOTO
CHUHTE3a. JKOJIOTUYECKHE
ACIIEKThI Pa3BUTHS SIEPHON
SHEPreTUKU

https://m.edsoo.ru/Y OQ4MRH2H

116

Mertobl perucTpauu u
KCCIIEIOBAHUS JIEMEHTAPHbBIX
yactull. DyHaameHTanbHbIE
B3aUMOJCCTBUS. bapuoHbl,
ME30HEI U JICITOHEIL.
IIpencraBnenue o CrannapTHON
Mojenu. KBapk-ritooHHast
MOJIETb AIPOHOB

https://m.edsoo.ru/IEJHULHD5

117

dusuka 3a npeaenamu
CrangaptHoii monenu. TéMuas
Marepus U TEMHast SHEPIuUsl.
EnunctBO (hr3myeckoil KapTHHBI
MHpa

https://m.edsoo.ru/A6IW5WE4Z

118

DTarnsl pa3BUTHS ACTPOHOMHH.
3HaueHNE ACTPOHOMU U

https://m.edsoo.ru/KG802NR9U

119

[TpruMeHHMOCTD 3aKOHOB (DU3UKH
JUIs1 OOBSICHEHUSI TIPUPOIBI
KOCMHYECKUX OOBEKTOB. MeTO/bI
ACTPOHOMHYECKUX MCCIICIOBAHUI

https://m.edsoo.ru/WIQ1L87R6

120

COBpeMeHHHe OIITUYCCKHC
TEJICCKOIIBI, PaAOTEIICCKOIIEI,

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

BHeaTMocepHasi aCTpOHOMHUSI

121

Bun 3Bé3guoro ne6a. Co3se3mus,
SIpKUE 3BE3IBI, INIAHETHI, KX
BUMMOE JBUKEHHUE

https://m.edsoo0.ru/TNSS5KWOTY

122

ComaeuHas cuctema. CoJIHIIE.
ComHeuHas aKTUBHOCTb.
Uctounuk snepruu Connna u
3BE3]

https://m.edsoo.rt/UGLWTUXUH

123

3BE3/bI, NX OCHOBHBIC
xapakrepuctuku. J[uarpamma
"CrieKTpaJIbHBIN Ki1acc —
CBETHMOCTH"

https://m.edsoo.ru/IXHH46BIR

124

3Be3/bI TVIABHOH
[IOCJIEI0BATEIBHOCTH

https://m.edsoo.ru/IF3TMP101

125

BayrpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS O
IIPOUCXO0KICHNUH U 3BOJIIOLIUU
ComHna u 3B€3. DTanbl XKU3HU
3BE3

https://m.edsoo.ru/Y3MJO6ZTY

126

Mineunsblii [Iyte — Hamma
lNaymaktuka. TUIBI ralakTUK.
YépHble AbIPHI B AApaxX TaJlaKTUK

https://m.edsoo.ru/PHTIFZRQV

127

BeenenHnas. Pacumpenue
Bcenennoii. 3akon Xa06ma.
Teopus bosboro B3pbiBa.
PennkroBoe nznyyenue

https://m.edso0.ru/UCGDOBD7Y

128

Macmrabnasi CTpykrypa
Bcenennoii. Meraranakruka

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

Hepem€nnbie mpobiaembl
aCTPOHOMHH

https://m.edsoo.ru/WCAIUBA2Q

130

DU3NYECKUH IPAKTUKYM 110 TEME
"UccaemoBanne MarHUTHOTO
M0 HOCTOSIHHBIX MAarHUTOB"
nnu "MccrenoBanrue CBOMCTB
(eppOMarHeTUKoB" UIU
"UccienoBaHnue NEHCTBUS
MOCTOSTHHOTO MarHuTa Ha pamMKy
¢ TOKOM"

https://m.edsoo.ru/OJIEYJBSH

131

DU3NYECKUI IPAKTUKYM 110 TEME
"N3mepenne cuiibl Amnepa” uiu
"MByueHune 3aBHCUMOCTH CHJIBI
Awmrepa oT cuiibl ToKa" Uiu
"OnpeneneHne MarHUTHOM
VH]IKIIMW Ha OCHOBE U3MEPEHUS
cuiibl Ammnepa"

https://m.eds00.ru/567ERZSQT

132

Du3nuecKnii MPakTUKYM MO TeMe
"UccaenoBanne SBICHUSA
3JIEKTPOMarHUTHOW MHAYKUHUH"
nnu "OnpeneneHue HHIYKIIUU
BUXPEBOIO MArHUTHOTO OIS

https://m.edso0.ru/6041U180D

133

Du3nyuecKnii MPakTUKYM 1O TeMe
"UccnenoBanue siBICHUS
camonnaykiuu" niu "Coopka
MOJIEJH JIEKTPOMArHUTHOTO
reHeparopa"

https://m.edsoo.ru/FNW63917S

134

DuU3NYECKUH IPAKTUKYM I10 TEME
"Usmepenne meproaa cBOOOTHBIX

https://m.edsoo.ru/GAXGUGBIK A



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

KOJIeOaHW M HUTSHOTO U
MPY>KUHHOTO MasiTHUKOB"

135

DU3NYECKUH IPAKTUKYM 110 TEME
"TIpeoOpazoBaHue YHEPTUU B
NPYKMHHOM MasiTHHKe"

https://m.edsoo.ru/SI3HWUJFI

136

DU3NYECKU T TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOro
TOKA 4epe3 MOCIIEe10BATENBHO
COeMHEHHbBIE KOHIEHCATOoP,
KaTyIKy W pe3ucTop' uiu
"UccnenoBanue paboOThI
HMCTOYHUKOB CBETA B LIEMU
MepPEeMEHHOTr0 TOKa"

https://m.edsoo0.ru/LNOY8MGT9

137

DU3NYECKU N IPAKTUKYM IO TEME
"Uzydenue mapameTpoB
3BYKOBOM BOJIHBI"

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

138

DU3NYECKU I IPAKTUKYM 110 TEME
"N3mepeHne mokasarels
MpEeJOMIICHHS CTEKIA" UIn
"Tlomygenne n300paxeHUs B
CHCTEME U3 INIOCKOTO 3epKajia U

JIUH3BI"

https://m.edsoo.ru/PSFJZF82U

139

DU3NYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
(hOKYCHOTO pPacCTOSHUS OT
BEILECTBA (Ha MPUMEPE KUJKHX
auH3)" nnu "M3mepenue
(hOKYCHOTO pPacCTOSIHUS
paccenBaronmx JUH3"

https://m.edso0.ru/Q00Q2UZ8N9



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

DU3NYECKUH IPAKTUKYM 110 TEME
"Habmonenune nudpakinm,
WHTEPGEPCHITUHN U TTOJISAPU3AUN
cBera"

https://m.edsoo.ru/RIEYWY7CM

141

DU3NYECKUH IPAKTUKYM 110 TEME
"OnpeneneHue UMIyabCca U
SHEPIUU PEIATUBUCTCKUX YaCTHUIL
(mo dororpadusiM TpeKkoB
3apsDKEHHBIX YacTHIL B
MarHuTHOM Tosie)"

https://m.edsoo.ru/OTLRWY3PW

142

DU3NYECKUI IPAKTUKYM 110 TEME
"U3mepenue nocrosuHoi [Inanka
Ha OCHOBE UCCJIEIOBaHUS
doroadderra" wm
"MccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA Y€pE3 CBETOAUOJ OT
HanpspkeHus"

https://m.edsoo.ru/Y 34AXONLN

143

Du3nuecKnii MPakTUKYM MO TeMe
"UccnenoBanue crekrpa
pa3peKEeHHOr0 aTOMAPHOTO
BOJIOPOJa U U3MEPEHHE
nocrostHHON Pundepra”

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

144

Du3nyuecKnii MPakTUKYM 1O TeMe
"UccnenoBanue paamoakTUBHOTO
(oHa ¢ UCIOTB30BAHNEM
nosumerpa ninm "M3ydenne
MOTJIONICHUS OeTa-4acTull
anroMuHuEM"

https://m.edso0.ru/C3HI5S5E4

145

DU3NYECKU T TPAKTUKYM I10 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

"Habnroaenus 38E€3qH0T0 Heba
HEBOOPYXEHHBIM IJ1a30M C
HCTIOJIb30BaHN €M KOMITHIOTEPHBIX
MPUJIOKEHU N JJIS1 OIIPEACIICHU S
IMOJIO’KEHH I HEOECHBIX 00OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nusi CeBepHOTo
MOJIyLIApUS U SIpKUE 3BE31bl" UIN
"Habnrogenus B Teneckon JIyHBI,
TUIAHET, TYMAHHOCTEU 1
3BE3HBIX CKOILJIEHUNI"

146

O0001EHE U CHCTEMATH 3L
3HaHui. Ponb ¢pusuku u
ACTPOHOMUH B SKOHOMUUYECKOH,
TEXHOJIOTHYECKOM, COIMAIbHOMN 1
ATUYECKOU cdepax AeaTeTbHOCTH
YyeJIoBeKa

https://m.edsoo.ru/ XABKPSEJ3

147

O06001meHne 1 cucTeMaTu3anus
3HaHui. Ponb 1 MecTo u3uku u
aCTPOHOMHH B COBPEMEHHOU
HAy4YHOU KapTUHE MUPA

https://m.eds00.ru/G145HQT3W

148

O0001EHE U CHCTEMATH3AII S
3HaHu#. Ponb Qusnueckoit
TeopHuH B GOPMUPOBAHUU
IpeCcTaBICHUH 0 PU3NYECKON
KapTUHE MHPA, MECTO
(M3UYECKO KapTUHBI MUpPa B
00I1IeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX

https://m.edso0.ru/AOX66XKGX



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

MPEICTABJIECHUH O IIPUPOJIE

149

O0001IEHE U CUCTEMATH3AIHAS
sHanuii mo teme "Knnematuka"

https://m.edsoo0.ru/34RK44YVZ

150

O0001mEeHre U cUCTEMATH3ALIMS
sHaHui mo teme "KnHematuka"

https://m.edso0.ru/EOD18QXGW

151

OO0oO0IeHre U CUCTEeMaTH3aIUs
3HaHU# 0o Teme "J[mHamuka"

https://m.edsoo.ru/VTQF4AUO XU

152

O00011IEHE U CUCTEMATH3AI[US
sganui mo treme "CraTtuka
TBEpI0TO Temna"

https://m.edsoo.ru/A5CP8EJHX

153

O0001IEHE U CHCTEMATH AL
3HAHUH 10 TEME '"3aKOHBI

COXpaHEHUs B MEXaHUKe"

https://m.edsoo.ru/7A6P6FWC?2

154

O000I11IcHNE ¥ CHCTEMATHU3AIHS
3HaHuH 1o TeMe "OCHOBEI
MOJIEKYJISIPHO-KHHETHYECKOM
Teopun"

https://m.edsoo.ru/JRCSWNXDH

155

O0001IEHE U CHCTEMATH 3L
3HAHHUU 10 TEME
"TepmoarHaMuKa. TerniaoBbie
MaIHb"

https://m.edso0.ru/10P456W0O8

156

O00011IEHE U CUCTEMATH3AIIUS
3HaHMH 110 TeMe "ArperaTHbie
cocTosiHus BemmecTBa. Pa3zoBbie
nepexozsl”

https://m.edsoo.ru/VOTG69RUR

157

O06o0ImeHe U CHCTeMAaTH3AIIHS
3HaHUU 110 TeMe "DIIEKTPUUYECKOE
noJie"

https://m.edsoo.ru/76P5KZV5A



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

O0001IEHE U CUCTEMATH3ALIUS
3HaHui mo teMe "TIoCTOAHHBIN
AJIEKTPUYECKUAMN TOK"

https://m.edso0.ru/86VR2HMRJ

159

O00011IeHE U CUCTEMATH 3L
3HaHui 1o reMe '"Toxu B
pa3nuyYHbIX cpenax”

https://m.edsoo.ru/ESIK18H3F

160

O0001IEHE U CHCTEMATH 3L
3HAHUM 110 TeMe "MaramuTHoe
roje"

https://m.edso0.ru/30X0JJYUH

161

PezepBHblii ypok. O60011CHNE U
CHCTeMaTH3alHs 3HAaHUH 110 TeMe
"DeKTpoMarHuTHasT WHAYKIUA"

https://m.edsoo.ru/LUNKZLUR7

162

PesepBHbIii ypok. O000mICHHE 1
cHcTeMaTH3aIus 3HaHUH 10 TEME
"MexaHnyeckue KojiebaHus"

https://m.edsoo.ru/3FO7MLKSL

163

PesepBHblii ypok. O6001ICHNE 1
CHCTeMaTH3allKs 3HAHUM 110 TEME
"DJIEKTPOMAarHUTHBIC KOJICOAHUS'

https://m.edsoo.ru/FM1LEP76S

164

PezepBHblii ypok. O60011CHNE U
CHCTEeMAaTU3als 3HaHHH 110 TeEME
"MexaHu4eCcKue |
3JIEKTPOMarHUTHHIE BOJIHBI"

https://m.edsoo.ru/JDEW35XXF

165

PesepBHbiii ypok. O6001ICHNE 1
CHCTeMaTH3aIlKs 3HAHUH 110 TEME
"Ontuka"

https://m.edsoo.ru/WJILMATIT6

166

PezepBHblii ypok. O60011CHNE U
CHCTeMaTH3alHs 3HAaHUH 110 TeMe
"Ocnossl CTO"

https://m.edsoo.ru/NB6V3ZB81



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

PesepBHbiii ypok. O6001ICHNE 1
cUCTeMaTH3allus 3HaHU 10 TeMe
"KopnyckynsipHO-BOJIHOBOMI
Tyanu3m"

https://m.edso0.ru/3G6FJ3FFN

168

PesepBHbIii ypok. O000IICHE 1
CHCTEMATH3aIM 3HAHUH 110 TEME
"dusuka aroma"

https://m.edsoo.ru/HGF8GQB8AS5

169

PesepBHblii ypok. O6001ICHNE 1
cUCTeMaTH3alls 3HaHU 1o TeMe
"®u3uka aTOMHOTO S/Ipa U
3JeMEHTapHbIX YacTuil"

https://m.edso0.ru/3RSUU1P8G

170

PesepBHbIii ypok. O000mICHHE 1
cucTeMaTru3allus 3HaHU M 1o TeMe
"JneMeHTHl acTpou3uku"

https://m.edso00.ru/GODTDS8IRQ

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

170

16
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IHHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOU ITPOTPAMMBI10 KJIACC

Kon
NpoBE PsIeMOTO
pe3yJabTaTa

10.1

IIpoBepsieMmble MpeMeTHbIE Pe3yJIbTATHI 0CBOE€ HUS OCHOBHOM
o0pa3oBaTeJibHOI MPOrpaMMbl CpeIHEro 001ero 00pa3oBaHus

JleMoHCTpUpOBaTh HAa MpHUMeEpax poib U MecTo (u3mku B GOpMUPOBAHUH
COBPEMEHHOW HAy4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOMN TEXHUKHU
Y TEXHOJIOTHH, B IPAKTUYECKOM NEATEIbHOCTH JIIOJEH

10.2

VYuuTeiBaTh TPaHMUIBl MPUMEHEHHUS HU3YYEHHBIX (U3NYECKUX MOJeNneil:
MaTepuajbHas TOYKa, MHepLHallbHas cUcTeMa 0TC4YETa, abCOIIOTHO TBEPI0E
TEJI0, UJCAIBHBIN ra3; MOAEIN CTPOCHUS ra3oB, )KUAKOCTEN U TBEPABIX TE,
TOYEUHBIH AJIEKTPUUECKUH 3apsil — IPU pelieHuH (U3HMUecKuX 3a1a4

10.3

Pacnio3naBate (u3nueckue sBIeHHS (MPOLECCH) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJIIPHO-KHHETUYECKOH TEOpUM  CTPOEHUs
BEUIECTBA M  DJJEKTPOAMHAMUKU: PABHOMEPHOE M PaBHOYCKOPEHHOE
NpSMOJIMHENHOE JABUXKEHUE, CBOOOJHOE MAaJECHHUE Tel, IBHUIKEHHUE II0
OKPY)KHOCTH, WHEpIUs, B3auMojeicTBHE Tel; auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHUE KUJKOCTEH M TBEPIBIX TeJl, U3MEHEHHE 00bEMa Tell
IpU HarpeBaHuu (OXJIaXKICHUHU), TEIJIOBOE paBHOBECUE, HCIIAPEHUE,
KOH/JIEHCAllUsl, TUIaBJIEHUE, KPUCTANIN3AllMs, KUIIEHHUE, BIAXKHOCTh BO3/1yXa,
NOBBIIIEHUE JJABJIEHU ra3a MpU €ro HarpeBaHUM B 3aKPHITOM COCYJIE, CBA3b
MEXIy MapaMeTpaMH COCTOSHUS Ta3za B U30Ipoleccax; dJICKTpU3alus Ted,
B3aUMOJICIICTBHE 3aps10B

104

OnwuceiBaTh MEXaHUYECKOE JABWIKEHUE, UCIIONB3YS (PH3NYECKUE BEITHYUHBI:
KOOpAMHATA, MYTh, MIEPEMEILECHUE, CKOPOCTh, YCKOPEHHE, Macca TeJja, CUJa,
UMITyJIbC TeNa, KUHETUYeCcKas »SHEprus, IOTeHIHalbHas SHEeprus,
MEXaHW4YecKas paboTa, MeXaHW4YecKass MOIIHOCTh, IIPU  OINHCAHUU
MPaBUIBHO TPAKTOBATH (PU3MYECKUI CMBICI MCIOJIB3YEMBIX BEITUYMH, HX
0003HAYECHHSI M EAWHHIbI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIME NAHHYIO
¢u3UYECKyl0 BETUYUHY C IPYTUMHU BEIMUHMHAMHU

10.5

OnuceiBaTh M3y4EHHBIE TEIJIOBBIE CBOMCTBA Tel U TEIJIOBBIC SBJICHUS,
UCTIONB3ys (PM3MUYECKue BEIIMYMHBI: JaBJICHUE rasa, TeMIepaTypa, CpeaHsis
KAHETHUYeCKast SHEprus Xa0THUYECKOTO JBUKCHUS MOJIEKYI,
CpeIHEKBagpaTUyHasi  CKOPOCTb  MOJEKYN,  KOJHMYECTBO  TEMJIOTHI,
BHYTPEHHSI SHEprusi, pabora raza, KOd(PPUIIMEHT IMOJIE3HOTO ICHCTBUS
TEMJIOBOTO JBUTATENIS; TIPH OMUCAHUU MPABUIBLHO TPAKTOBAThH (PH3UUECKUIA
CMBICTT MCIOJB3YyeMbIX BEIMYHUH, UX O0003HAYCHUS U €AUHUIIBI, HAXOIUTh
dopMyInbl, CBS3BIBAIONIME MAHHYKO (U3UYECKYI0 BEJIMYHMHY C JIPYTHMH
BEJIMYUHAM

10.6

OnuceiBaTh ~ HU3y4EHHbIE  JJIEKTPUYECKWE  CBOMCTBA  BEIECTBA WU

DIIEKTPUYECKUE SIBICHHS (TPOLIECCHI), UCTIONB3YS (U3NYECKUE BEITUYMHBIL:




AIEKTPUYECKUN  3apsifl, DJIEKTPUUYECKOE II0JIe, HANpPsHKEHHOCTH IO,
HNOTEHLUAJ, PAa3HOCTh NOTEHIIMAJIOB; IIPU ONIMCAaH UM IIPABUIIBHO TPAKTOBATh
(¢u3MYeCKUl CMBICI HCIIOJIb3YEMbIX BETMYNH, X 0003HAYEHUS U €TUHUIIBI;
yKa3bIBaTh (POPMYIbI, CBS3BIBAIOLE JAHHYIO (U3NYECKYI0 BEIUYUHY C
JPYTUMH BEJIMYMHAMU

10.7

AHATM3UPOBATh (PU3UUYECKHE MPOIECCHl U SBJICHUS, UCTIONB3Ys (Pr3nUYecKue
3aKOHBI M TPUHIMUIIBL: 3aKOH BcemupHoro TsroteHus, |, |l u Il 3akoHbI
HrroToHa, 3ak0OH COXpaHEHUs MEXaHUYECKOM SHEPIruH, 3aKOH COXpPaHECHHS
UMITYJIbCA, MPUHILUII CYIIEPNO3ULIHUU CUJI, MPUHIUI PABHOINPABUS
WHEPIUATbHBIX CHUCTEM OTCU&Ta; MOJEKYISIPHO-KUHETUUYECKYIO TEOPHIO
CTPOEHHUSI BENIIECTBA, TAa30BbIE 3aKOHBI, CBSA3b CPEAHEW KHUHETHYECKOM
SHEPrHU TEIJIOBOTO ABMIKEHUS MOJIEKYT C aOCONIIOTHOW TeMIlepaTypoil,
MEepBbIM 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHHS JIIEKTPUUYECKOTO
3apsina, 3akoH KynoHa; mpu 3TOM pas3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE W YCIOBHUS (TpaHUIlbI, 00JIACTH)
MPUMEHUMOCTH

10.8

OOBSICHATh OCHOBHBIC TPHHIIUIBI JCUCTBUS MallMH, MPUOOPOB W
TEXHUYECKMX  YCTPOMCTB;  pa3ziuyarh  ycJIOBUS  HUX  0€30MacHOro
HCIOJIb30BAHUS B IOBCEIHEBHOM KU3HU

10.9

BBINONHATE 3KCHEPUMEHTHl O MCCIEIOBAHMIO (DM3UUYECKUX SABJICHUH U
IIPOLIECCOB C UCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TPU 3ITOM
dopmynupoBaTh npobieMy (3a7ady) U TUIOTE3y y4eOHOTrO SKCIEpUMEHTa,
coOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 00OPY/I0BaHUS, POBOJUTH OIBIT
1 (GOpMyIHPOBATH BBIBOJIBI

10.10

OcyIiecTBIATh MpsIMbIE M KOCBEHHbIE H3MEpEeHHS (DU3MYECKUX BEIMYMH;
IpH 3TOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHUs M HCIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKHU MOIPEIHOCTEN U3MEpEHNN

10.11

HccnenoBarh  3aBUCUMOCTH  MEXTy (M3MYECKAMH  BEIMYMHAMH  C
UCIIOJIb30BAHMEM TNPSIMBIX HW3MEPEHUMN; TMpPU ITOM KOHCTPYMPOBATh
YCTaHOBKY,  (PMKCHPOBAaTh  pPe3yJbTaThl  IOJYYCHHOH  3aBUCHMOCTH
¢U3UYeCKUX BEIMYUH B BUAC TaONMWI] U TpaduKOB, NENaTh BHIBOJABI I1O

pe3yiibTaTaM HCCICAOBaHUSA

10.12

Cobumroiath mpaButa 6€30MacHOTO TPy/Aa MPH MTPOBEICHUH UCCIICOBAHUH B
paMKax  y4eOHOTrO  DKCIIEPHUMEHTa,  y4eOHO-HCCIEeOBATEIbCKOW U
IIPOEKTHOM JIEATENBHOCTH C UCITOIB30BAHUEM U3MEPUTEIBHBIX YCTPOHCTB U
1abopaTopHOro 000PYIOBAHUS

10.13

Pemates pacu€rHbie 3amaun ¢ SBHO 3aJaHHOW (PU3MYECKON MOMETBIO,
I/ICHOJIBSYH (I)I/IBI/I‘-IGCKI/IC 3aKOHBI U HpI/IHI_[I/IHbI; Ha OCHOBC aHa/inu3a yCJ'IOBI/ISI
3a7a4i BBIOMpaTh (U3UYECKYI0 MOJEIb, BBIACIATh (MM3UUECKUE BEITHMYMHBI
u  QopMynbl, HeoOXonuWMbIe JUIsi €€ pelIeHHs, MPOBOJAUTH PacdEThl U

OLCHUBATL PCAJIbHOCTH ITOJTYYCHHOI'O 3HAUCHU A (1)H3HHGCKOﬁ BCIIMYHNHBI

10.14

Pemats Ka4CCTBCHHBIC 3aJJauu: BBICTPpAaNMBAaThb JJOTHUYCCKHU
HCTIPOTUBOPCUYUBYIO LCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha H3Y4YCHHBIC




3aKOHBbI, 3aKOHOMCPHOCTH U (I)I/ISI/ILICCKI/IG SABJICHUA

10.15

Hcronb3oBaTh ~ HpH  pEIIGHMHM  y4eOHBIX  33/]ad  COBPEMEHHBIE
UH(OpPMAIMOHHBIE  TEXHOJIIOTMM  JUISI  IOMCKAa, CTPYKTYpHUpOBaHUS,
UHTEpPOpEeTallul U TpeACTaBiIeHUs Y4eOHOW U HaydyHO-MOMYJISpPHOU
uH(opMauy, TOJTY4eHHOW U3 Ppa3IMYHBIX HCTOYHUKOB; KPUTHUYECKU
aHaJIM3UPOBATH MTOJIy4aeMyl0 HH(pOpMAIIHIO

10.16

[TpuBOAUTH MPUMEPHI BKJIA/Ia POCCHICKUX M 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HayKu, OOBACHEHHE IPOLIECCOB OKPYXKAIOIEro Mupa, B
pPa3sBUTHE TEXHUKHU U TEXHOJIOTHHI

10.17

Hcnonp30BaTh TEOpETHUECKUE 3HAHMS MO (PU3MKE B MOBCEAHEBHOW JKU3HU
Ui o0ecriedeHHs] 0€30MacHOCTH NpH  OOpalleHUW ¢ npudbopamMu U
TEXHUYECKUMH YCTPOWCTBAMH, JUI COXpAaHEHUs 30POBBSI U COOJIIOJICHUS
HOPM SKOJIOTHYECKOTO TTOBEACHUS B OKpYKaIOIIeH cpene

10.18

PaGorate B rpymme c BBIMOJHEHHEM pA3NUYHBIX COIMAJBHBIX POJEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAlHOHAIBHO PACTIPENEIATh 00SI3aHHOCTH U
IUIAHUPOBATh JEATEIbHOCTh B HECTAHIAAPTHBIX CHUTYALUSX, aAIEKBATHO
OIIEHUBATh BKIAJ KaXJAOIO U3 YYAaCTHUKOB TIPYIINbl B pEIICHUE
paccMaTpuBaeMoil TpooIeMbl

11 KIIACC

Kon
NpoBE PsIeMOTO
pe3yJabTaTa

111

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOE HUS OCHOBHOM
00pa3oBaTeJIbHOI MPOrPpaMMbl CpeIHEro 001ero 00pa3oBaHusi

JleMOHCTpUpPOBATh HAa MpHUMEpax poib U MecTo (u3mku B (GOpMUPOBAHHUH
COBPEMEHHOW HAYYHOU KapTHUHBI MUpPA, B PA3BUTUU COBPEMEHHOU TEXHUKU
U TEXHOJIOTUH, B IPAKTUYECKOM MEATENbHOCTH JIIOJCH, LEIOCTHOCTh H
€AMHCTBO U3UYECKON KapTUHBI MUpa

11.2

VuuThIBaTh TIPAHULBI HPUMEHEHUS M3YYEHHBIX (U3MUYECKUX MOJENEH:
TOYEUHBIA JJIEKTPUYECKUM 3apsAn, sAepHas MOJENIb aToMma, HYKIOHHAas
MO/JIeNTb AaTOMHOTO S/Ipa MU pelieHuU PU3NUYECKUX 3a1ad

11.3

Pacrio3HaBatp (u3nueckue sBICHU (IPOLECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB  JJICKTPOJMHAMUKA W KBAHTOBOW  (PM3WKH: 3JIEKTpUYECKas
MPOBOANMOCTb, TEIIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JCHCTBHS
TOKa, B3aMMOJICHICTBIE MarHUTOB, 3JIEKTPOMarHUTHasI MHIYKUI WS, TeHCTBHE
MarHUTHOTO TIOJII Ha MPOBOJHMK C TOKOM U JABWXKYLMICS 3apsn,
DJIEKTPOMArHUTHHIC KoJIeOaHMs " BOJIHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHHEe CBeTa, OTpPaXeHWe, IpeIoMIIEHHue, HHTepPepeHIns,
Tudpakus U MOJISpU3aAIUs CBETa, JUCIEPCHs CBETa, (POTOIECKTPHUECKHM
apdext (doToadrekT), cBETOBOE NaBJICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aromMa  BOJOPOAA,  ©CTECTBEHHas W HCKYCCTBEHHAas




paanOaKTUBHOCTD

11.4

OnuceiBaTh U3Y4EHHBIE CBOICTBA BEILECTBA (JIEKTPUUECKUE, MAarHUTHBHIE,
ONTHUYECKHUE, DIIEKTPUYECKYI0 IMPOBOJMMOCTh Pa3IMYHBIX cpel) W
ANIEKTPOMarHUTHbIE  SIBJEHHUS  (IPOLIECCHI),  MCHOJNB3yd  (U3NUYECKHE
BEJIMYMHBI: IEKTPUYECKUN 3apsil, CUjla TOKA, JIEKTPUUECKOE HANPKEHUE,
AJIEKTPUYECKOE COMPOTHBJIEHHE, pazHOCTh moreHnuanoB, J/IC, pabota
TOKa, HWHIYKIHMS MarHuTHOrO TmoJisg, cuia Awmmepa, cuia JlopeHua,
MHJIyKTUBHOCTh KAaTYIIKH, SHEPIUs AJIEKTPUYECKOT0 U MATHUTHOIO IOJEH,
NepUoa M 4acToTa KoyieOaHWi B KojeOaTeabHOM KOHTYpE, 3apsi U cuja
TOKa B Ipollecce TapMOHUYECKUX JJICKTPOMArHUTHBIX KOJIEOaHUH,
(GoKycHOE pacCTOsSHME U ONTHYecKas CHJIa JIMH3bI; [P ONUCAHUU
NPaBWJIBHO TPAKTOBATh (PM3MUECKHI CMBICT HCIOJB3YEMBIX BEIMYUH, UX
0003HAYEHHUSI M €IWHMUIIBI; YKa3bIBaTh (JOPMYJIbI, CBS3bIBAIOIIME JAHHYIO
¢u3MYecKyl0 BEIMYMHY C IPYTUMHU BEIMYUHAMHU

115

OnuceiBaTh M3y4CHHBIE KBAHTOBBIEC SIBICHHS M IPOLIECCHI, HCIIOIb3YS
¢u3nyUeckrue BETUYNHBI: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBeTa, PHEPrus M HMMIYIbC (POTOHA, Mepuo] TMojypacraja,
JHEPIUs CBSA3M ATOMHBIX sJep; IPU OINUCAHUU IIPABUIIBHO TPAKTOBATh
(¢u3MYeCKUl CMBIC UCIIOIb3YEMbIX BEIMYUH, X 0003HAYEHUS U €IUHUIIBI;
yKa3bIBaTh (POPMYIIBI, CBS3BIBAIONE JAHHYIO (U3NYECKYI0 BEIUYUHY C
JPYTUMH BEJIMYMHAMM, BBIYUCIIATH 3HAUCHUE (PU3NYECKON BEIUYUHBI

11.6

AHanu3upoBaTth (pU3NYECKHe MPOIECChl U SBJICHHUS, UCIIONB3Ys (pU3nUecKue
3aKOHbl W TNpUHLUINBL: 3akoH OMa, 3aKOHBI IOCIIEA0BATENBHOIO U
MapajjIeIbHOTO COeAMHEHUs MPOBOAHUKOB, 3ak0H J[xoyms — Jlenna, 3akoH
AJIIEKTPOMarHUTHOW MHAYKIHH, 3aKOH NMPSAMOJIMHEMHOIO pacinpoCTpaHEHUs
CBETa, 3aKOHBI OTPa)KEHUs CBETA, 3aKOHBI MPEJIOMJICHUs CBETAa, ypaBHEHHE
OuHmreriHa s gorodddexra, 3aKOH COXpAaHEHHsS DHEPTUU, 3aKOH
COXpaHEHUs MMITYJbCa, 3aKOH COXPAHEHMS 3JIEKTPUUYECKOIO 3apsia, 3aKOH
COXpaHEHHUs MAacCOBOIO 4YMcia, MOCTylaTsl bopa, 3aKOH paJu0aKTHBHOIO
pacnazga; IOpU 3TOM pa3IMyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTU4YeCKoe  BBIpAXEHUE W yCIOBHS  (IpaHuLbl, oO01acTu)
IPUMEHUMOCTH

11.7

OHpCZ[GJISITI: HampaBJICHUC  BCKTOpAa  HWHAYKOUMU  MArHUTHOIO  ITOJIA
MMpOBOJHHKA C TOKOM, CHJIbI AMnepa n CHJIBI HopeHua

11.8

CtpouTh M ONHUCHIBATH H300paXEHHUE, CO3/1aBAEMOE IIJIOCKUM 3EpKaJIOM,
TOHKOM JTMH301

11.9

BBINONHATE 3KCHEPUMEHTHl MO MCCIEIOBAHHMIO (DM3UUYECKUX SBICHUH U
IIPOIIECCOB C MCIIOJIB30BAHNUEM MPSAMBIX M KOCBEHHBIX U3MEPEHHIA; IPH 3TOM
dopmynupoBath npodiemMy (3aady) U TUMOTE3y y4eOHOTO SKCIEPUMEHTA,
co0uparh YCTaHOBKY M3 MPEIOKEHHOTO 00OPYIOBAHUS, IPOBOAUTH OMBIT
U GOpPMYIIMPOBATH BBHIBOJIBI

11.10

OcylecTBIATh TPSMbIE U KOCBEHHBIE M3MEPEHHS (PU3NYECKUX BETUYHH;
IpPH 3TOM BBIOMpaTh ONTHUMAJIBHBINA CIOCOO M3MEPEHHS U MCIOIB30BaTh




U3BECTHBIE METO/IBI OLICHKU ITOTPEIHOCTEN U3MEPEHU N

11.11

HccnenoBarth 3aBUCUMOCTH  (M3MYECKUX BEIMYMH C HCHOJB30BAaHHEM
OpSIMBIX W3MEPEHUH; MPH 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PMKCHpOBAThH
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH (U3MYECKMX BEIUYMH B BHUJE
TaOIuI ¥ TPaUKOB, JEIaTh BHIBOABI IO PE3yNIbTaTaM HCCIEIOBAHUS

11.12

Co0uro1ath mpaBuITa 0€30MacHOTO TPY/Aa TPH MTPOBEICHUH M CCIICOBAHUH B
paMKax  y4eOHOro  JKCIIEPHMMEHTa, y4eOHO-HCCIeOBAaTeIbCKOW U
MPOEKTHOH NIESTENBHOCTH C UCIOJIB30BAHMEM U3MEPUTEIBHBIX YCTPOUCTB U
1a00paToOpHOro 060PYIOBAHUS

11.13

Pemates pacu€rHbie 3amauM ¢ SBHO 3aJaHHOW (PHM3MYECKON MOJETBIO,
I/ICHOJ'II)3y5[ (1)I/ISI/III€CKI/IG 3aKOHBI U HpI/IHHI/IHBI; Ha OCHOBC aHaJIn3a YCJ'IOBI/UI
3a7aud BBIOMpATh (PU3UUYECKYIO MOJIEINb, BBIACIATh (M3MUYECKUE BETUYUHBI
u  GopMynbl, HEOOXOOWMBIC ISl €€ pEIICHHs, MPOBOIUTH pPacd€éThl M
OILICHUBATH peaJ'II)HOCTB nonyquHoro 3HAYCHU A (1)1/13I/I‘~IGCKOI\/'I BCIIMYNHBI

11.14

Pemars KauyeCTBEHHBIE 3a/1a4u: BBICTpPanBaTh JIOTUYECKH
HEMPOTUBOPEUMUBYIO IEMIOYKY PACCYKICHUHW C ONOpPOM HAa H3y4ECHHBIE
3aKOHBI, 3AKOHOMEPHOCTH U (MU3UYECKUE SBIICHUS

11.15

Hcronb3oBaTh ~ MpH  peIIEHMHM  y4eOHBIX  33/]a4  COBPEMEHHBIE
UH(OpPMAIlMOHHBIE  TEXHOJIOTMM  JUISI  IIOMCKA, CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud M IpPEJICTaBlIeHUs Yy4eOHOH M HaydyHO-IOMYJIIPHON
MHQOpMalMK, TOJYYEHHOM M3 pa3IM4HbIX HCTOYHHUKOB; KPUTHUYECKU
aHaAJIM3UPOBATh [TOJIy4aeMyt0 HMH(pOpMAIIHIO

11.16

OOBSICHATh TPUHLMIBI JEHCTBUS MAaIMH, NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; paszauyarTh YCIOBUS HX O€30MacHOTO UCIOJIB30BAHHUS B
IIOBCEIHEBHOMN KU3HU

11.17

[IpuBoUTH MpUMEpHI BKIIaZa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pPa3BUTHE HAyKW, B OOBSICHEHHE IPOIECCOB OKPYXKAIOUETO MHpPA, B

Pa3BUTUC TCXHUKU U TEXHOJIOTHH

11.18

Hcmons30BaTh TEOPETUUECKIE 3HAHUS IO (PU3UKE B MOBCEIHEBHOM KU3HU
Uil oOecriedeHUss O€30MacHOCTH TMpU  OOpallleHWH ¢ TpudopaMu |
TEXHUYECKUMH YCTPOWCTBAMH, Ul COXPAaHEHUS 3IOPOBBS U COOIIOJICHUS
HOPM 3KOJIOTHUECKOTO TOBEJCHHS B OKpYXKAIOILIEH cpene

11.19

PaGorate B rpymnme c BBINOJHEHUEM pa3IMYHbIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh pabOoTy TPYIIBI, PAlIHOHATIBHO paclpeneNiaTh 00sS3aHHOCTH U
IUIAHUPOBATh JICATEIIFHOCTh B HECTAHIAPTHBIX CUTYaIHsX, aJCKBATHO
OLCHUBATL BKJIAA KaXAOT0O M3 Y4YAaCTHUKOB rpymnmnbel B  PCHICHUC
paccMaTpuBaeMoOi mpoOIEeMBbI




HPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon Koxa nposepsiemoro
pasgesia  3JieMeHTa

IIpoBepsieMbie 1€ MEeHTBI CO/Ie PAKAHHUS

OU3UKA 1 METO/1Ibl HAYYHOI'O TIO3HAHUA

11

®usuka — Hayka o mnpupoge. Hayunble meTons
MIO3HAHUs OKpYKarolero Mupa. Posb sxcriepumenTa
U TEOpUHM B Ipolecce MO3HAHHUS MPUPOIbI.
DKCIIEpUMEHT B (PU3UKe

1.2

MonenupoBanue ¢usnyeckux  SABIGHUM U
npoueccoB. Hayunsle rtumoressl. @Dusnueckue
3aKOHBl W TEOpUM. ['paHHUIBI TPUMEHUMOCTU
¢usnueckux 3akoHOB. IIpuHIMII COOTBETCTBUS.
Ponmp wu wmecto ¢Qusuku B QopMUpOBAHUU
COBPEMEHHOM  HAaydHOM  KapTHHBI MHpa, B
MPaKTUYECKOW JESATEIbHOCTHU JTHOACH

MEXAHHKA

KNMHEMATHUKA

211

Mexanuueckoe — aBuxkeHue.  OTHOCHUTENBHOCTH
MexaHudeckoro aBuxkeHus. Cucrema orcuéra.
Tpaexropust

212

[lepemerienne, ckopocTh  (CpemHssl  CKOPOCTb,
MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE MaTepuaIbHON
TOYKM, UX IPOEKIUHU HA OCH CHUCTEMBI KOOPAMHAT.
CnoxeHHe nepeMEIeHU I U CII0KEHHUE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE U PaBHOYCKOPEHHOE IPSIMOJIUHENHOE
nBuxkeHue. I'paguku 3aBUCUMOCTH  KOOpPJMHAT,
CKOPOCTH, YCKOPEHHUs, IYTH U IEepEeMENCHUS

MaTepHaHBHOﬁ TOYKH OT BPpEMCHH

214

CBobOoHOE majieHne. YCKOpeHue CBOOOIHOTO
MaaeHus

2.15

KpusonuHneitHoe JIBUKECHUE. PaBrOMepHOE
JBUKEHNE MAaTEPUAIBHOM TOYKHA IO OKPYXHOCTH.
VYrioBasi CkOpocTh, JUHEWHAsA CKOpOCTh. [lepuon u
yactoTa. LleHTpocTpemuTenbHoe yckopeHue

2.1.6

TexHuueckne ycTpONCTBA: CHUIOMETP, JIBUKECHHUE
CHap4aa0B, HCITHBIC U pCMCHHBIC ICPCaaYN

2.1.7

[pakrtuyeckue paboTel. M3mepeHre MTHOBEHHOU
ckopoctu. MccienoBaHue COOTHOILEHUSI MEKIY




IIYTSIMH, PO ICHHBIMU TEJIOM 3a
IIOCJICZIOBATEIbHBIE PABHBIC NPOMEKYTKH BPEMEHU
IIpY PAaBHOYCKOPEHHOM JBHU)KEHUM C HadaJIbHOU
CKOPOCTBIO, paBHOM Hym0. M3ydeHue IBUKEHUS
IIApUKA B BS3KOW XKUIKOCTH. M3yueHue ABMKEHUS
TeJa, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

221

Ilpunnun otHocutensHOCcTH [anmuines. llepBbiit
3akoH HeroroHa. MIHepuuansHbie CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHIun cynepno3uiuu Cui

2.2.3

Bropoii 3akon HproToHa /17151 MaTepuaibHOM TOUKH B
nHepuuanpHoil cucreme otcuéra (MCO). Tperuit
3akoH HprOoTOHA [JI1 MaTepHAIIBHBIX TOUYEK

224

3akoH BceMUpHOro TsAroTeHus. Cumna TSHKECTH.
[lepBas kocMuueckasi ckopocthb. Bec Tena

2.2.5

Cuua ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe TtpeHue. Cuna TpeHuUs
CKOJIBXEHMSI U cuiia TpeHus nokos. Koaddunuent
TpeHus. Cuia cOnpoTUBIICHUS MTPH ABYKEHUH TEla
B XU AKOCTHU HJIKU Ira3c

2.2.7

[locTymarenbHoe W BpalllATEIbHOE  JIBUKEHUE
abCOIFOTHO TBEPOTO TeTa

2.2.8

MOMEHT CHIIBI OTHOCHTEILHO OCH BpaliCHU .

[Inedo cuibl. YcioBus paBHOBECHS TBEPAOIO TElIa B
nco

2.2.9

Texuudeckue YCTpOﬁCTBaI INOAINMITHMKH, IBUKCHUC
HNCKYCCTBCHHEIX CITYTHUKOB

2.2.10

[Ipaktryeckue paboThl. M3yueHue  ABMIKCHHS
Opycka IO HAKJIOHHOW IIOCKOCTH IOJ JEHCTBUEM
HECKOJIbKUX cui. MccnenoBaHue 3aBUCUMOCTH CHUJI
yIOPYrOCTH, BO3HHUKAIOIMX B  JeOpMUPYEMOit
MpYKUHE U PE3UHOBOM 00pasle, OT BEIMYUHBI UX
nedopmaruu. MccnenoBanue yclioBUH paBHOBECHS
TBEPJIOTO TEJa, UMEIOUIETO OCh BpAILCHUs

2.3

3AKOHbBI COXPAHEHMA B MEXAHUKE

231

Nmmrynsc MaTepualbHOU TOYKH, CUCTEMBI
MaTepuaabHbIX TOYEK. VIMITynbC CUIIBI U U3MEHEHUE
HMITyJIbCa TeJla

2.3.2

3akoH coxpaHeHus umnyinbsca B MCO. PeakruBHoe
JIBUKEHUE

2.3.3

PabGora cunel




234

MomHocTs cuibl

2.3.5

Kunernueckass »dHepruss MaTepUaIbHOM  TOYKH.
TeopemMao KMHETUYECKON YHEPIUH

2.3.6

IlorennmnanpHas 9HCPIHAL. IlorenuunanpHas OHCPIUsa

yIPYro neGpopMUpPOBaHHOI HNPYKUHBI.
[TotenmuanbHast sHEPTUS TEIa BOIM3U MOBEPXHOCTH

3emiin

2.3.7

HOTGHLII/IaJIBHLIC N HCIIOTCHIIUAJIBHBIC CUJIBI. CBSI?,B
paboThl HEMOTCHIMANBHBIX CHUJ C HW3MEHEHHUEM
MEXaHUYECKOW DHEPrMU CHUCTEMbl Te€JI. 3aKOH
COXpaHeHI/Ifl MexaHqucxoﬁ SHCpI‘I/II/I

2.3.8

VYrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuueckne  YCTPOWCTBA: JIBMIKEHUE  PaKeT,
BOJIOMET, KOIIEP, IPYKUHHBIN TUCTOJIET

2.3.10

[Ipaktuueckue paboTel. M3yueHue cBsi3u ckopocTen
TeN Npu HeynpyroMm yaape. MccnepoBanue cBsA3U
pabOThl CHJIBI € M3MEHEHHEM MEXaHHM4eCKOH
9HEpPrUHU Tea

3 MOJIEKVYJIIPHAS ®U3UKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUN

OcHOBHBbIE MOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOW TeopuHu. BpOoyHOBCKOE [BUIKEHUE.

311 Huddysus. Xapakrep IBUKEHUS U B3aUMOICHCTBUS
YaCTHUII BEUIECTBA
Mogenu cTpoeHHsl ra3oB, XHUAKOCTEHM M TBEPABIX

3.1.2 TeJI U OOBICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
3TUX MOJIEIEN

313 Macca MOJIEKYII. KonnuectBo BEIIIECTBA.
[Toctosinras ABoraapo

31 314 TennoBoe paBHoBecue. Temmeparypa u €€

n3mepenue. [lkana temneparyp Llenscus
Mopens uneanbHoro raza. OCHOBHOE ypaBHEHHE

3.15 MOJIEKYJIIPHO-KUHETUYECKON TEOPUH HUJIEATBHOTO
rasa
AOGconoTHas TeMIieparypa Kak Mepa cpenHein

3.1.6 KAHETUYECKOW HSHEPIHU  TEIJIOBOTO  JBWIKCHHS
yactui raza. lllkana remneparyp KensBuna

317 VpaBuenune Kianelipona — MeHaeneeBa. 3akoH
HanpToHa

318 I"azoBbie 3akoHbl. M3omporiecchl B uieaasHOM Tase ¢

MNOCTOSIHHBIM  KOJIMYCCTBOM BCHICCTBA: HM30TCPMaA,




n3oxopa, u3obapa

3.1.9

Texuuueckue ycTpoiicTBa: TepMOMeETp, GapoMeTp

3.1.10

[Ipaktnueckue padotsl. 3MepeHne macchl BO3IyXxa
B KJaccHOM KomHare. MccienoBaHue 3aBUCUMOCTH
MEXIYy MapaMeTpaMu COCTOSIHHSL Pa3peKEeHHOIo
rasa

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepmoauHaMuyeckas cucrema. Buyrpennss
SHEPrusl TEPMOJAUHAMHYECKON CHUCTEMBI U CIOCOOBI
€€ U3MEHEHUS

3.2.2

KonnuectBo TemmoTsl u  paborta. BHyTpeHH:S
SHEPIUs OJHOATOMHOIO UJI€aIbHOIO Ta3a

3.2.3

Bunpr TeIJIONEepeayun: TEIJIONPOBOJIHOCTb,
KOHBEKIIUs, U3TydeHue. TermmoéMkocTh — Teda.
VnaenpHasds  TEMIIOEMKOCTL  BeEIIecTBa.  Pacuér
KOJINYCCTBA TCIIJIIOTHI HpI/I Tennonepeﬂaqe

3.24

IlepBb1ii  3akoH TepMoaMHaMUKH. [IpumeHeHHe
IIEPBOI0 3aKOHA TEPMOJAMHAMUKHA K U30IPOLECCAM.
I'paduueckas mHTEpnperanus paboThl ra3a

3.2.5

TemoBbie MAaIlHEI. IlpuHouner  gelcTBUS
TEIUIOBBIX MammH. [IpeoOpa3oBaHusi >HEpPTUHU B
TErJIOBBIX ManmmHax. KoaddumueHt monae3Horo
neiictBus (nanee — KITJ[) rermoBoit Manmasl. [ukn
Kapno u ero KII/|

3.2.6

Bropoii 3akoH TepMommHamuku. HeoOpaTtumocThb
mpoieccoB B mpupoze. TemioBble ABUTATENH.
DKOJIOTHYECKHE TTPOOIEMBI TEIIIOHEPTEeTHKH

3.2.7

TexHu4ecKkne yCTpOMCTBA: JBHUIATENlb BHYTPEHHETO
cropanusi, ObITOBOH XOJIOIMIBHUK, KOHJAULILOHED

3.2.8

[lpakruueckue paboTel. M3MmepeHue yaenbHOMR
TEIUIOEMKOCTH

3.3

ATI'PETATHBIE CO

CTOAHUMA BEIHIECBA. ®A30BBIE TTEPEXO/IbI

3.3.1

[Tapoobpa3oBanue u koHjaeHcauus. McmapeHue u
KUIIEHUe. YJelnpHas TeIuloTa MapooOpa3oBaHus.
3aBHCUMOCTb TEMIIEPATypbl KUIIEHUSI OT AaBJICHUS

3.3.2

AOGCOIIOTHAsI ¥ OTHOCHUTEINbHAS BIa)KHOCTh BO3/yXa.
Hacpimenneiii nap

3.3.3

Tépmoe Tteno. Kpucrammmueckue u amopdHbie
Tena. AHU30TPONUs CBOMCTB KpucTayioB. JKuuakue
kpuctaibl. COBpeEMEHHBIE MaTEpHaJIbI

3.34

[InaBnenue u KpUCTAIIU3aLUsA. Y AeabHas TEIIOTa




nnasieHus. Cyomumanus

3.35 YpaBHeHUE TENI0BOTO Oananca
Texunueckue YCTPOMCTBA: TUTPOMETP u
336 TICUXPOMETP, KAIOPUMETP, TEXHOJOTUH TMOTYICHUS
h COBPEMEHHBIX  MaTepHalOB, B TOM  YHCIIE
HaHOMATEePUAJIOB, 1 HAHOTEXHOJIOTHHU
337 [Ipaktrueckue paboThl. V3MmepeHne BIAXKHOCTH
BO3/yXa
4 DJIEKTPOJAMHAMUKA
DJIEKTPOCTATUKA
411 DnekTpu3anus Tela. OJeKTpuueckui 3apsan. JlBa
BH/JIa DJICKTPUICCKUX 3apsIOB
41.2 [TpoBOIHM KM, TUDIIEKTPUKU U MOIYITPOBOJHUKA
4.1.3 3aKOH COXpaHEHUsI AIEKTPUUECKOTO 3apsiia
41.4 BianmonetictBue 3apsaoB. 3akoH Kymona
DNeKTprulecKoe nouie. Hanpsok€auocthb
415 AJIEKTPUYECKOTO ToJs. [IpuHIUI Cyneprno3uium.
JInHUYM HANPSHKEHHOCTH JIEKTPUYECKOTO OIS
416 Pabora CHIIT AJIEKTPOCTATHIECKOTO TTOJIS.
o IMorenuan. Pa3HOCTH MOTEHIMATIOB
4.1 [lpoBOAHWKN ¥ JUDIEKTPUKA B  MOCTOSHHOM
4.1.7 IIEKTPUYECKOM HoJIE. Juanekrpudeckas
MIPOHUIIAEMOCTh
OnekrpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTH
4.1.8 TJIOCKOTO KOHJZIEHCATOpa. ODHEPTHs 3apsHKEHHOTO
KOHJICHCaTOopa
Texnuueckue YCTPOMCTBA: AJIEKTPOCKOII,
419 AIEKTPOMETD, AIIEKTPOCTATHYECKAS 3anmTa,
3a3eMJICHHE  DJIGKTPONpPUOOPOB,  KOHJEHCATOD,
KCEPOKC, CTPYHHBIA IPUHTEP
4110 [IpakTnueckue paboTHI. N3mepenne
IIEKTPOEMKOCTH KOHJIEHCATOpa
MMOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JINMYHBIX
CPENAX
YcnoBus CYIIECTBOBAHUS MTOCTOSTHHOTO
421 3JIEKTpUYecKoro Toka. Mcrounuku toka. Cuia Toxa.
4.2 IlocTostHHBIN TOK
4.2.2 Hanpspkenue. 3akon OMa i ydacTka Lenu
423 DNeKTprulecKoe COIIPOTHUBJICHUE. YnensHoe
o COIPOTHUBIICHHUE BEIECCTBA
424 [TocnenoBaTenpHOE, TapaJIeIbHOE, CMEIIAHHOE




COCAMHCHUC ITPOBOJHUKOB

4.2.5

Paborta snekrpuueckoro Toka. 3akoH Jlxoyms —
Jlenna

4.2.6

MonmHoCTh QJICKTPHUYICCKOTO TOKA

4.2.7

anekTpoaBuKyas cuwia (manee — DOHAC) wu
BHYTPEHHEE CONPOTHUBIIEHUE HCTOYHUKA TOKA.
3aKkoH Oma g  mONHOMU (3aMKHYTOIA)
3JeKTpUYecKkon nenu. Koporkoe 3aMbikaHue

4.2.8

DJIEKTpOHHAs TPOBOAUMOCTh TBEPABIX METAJUIOB.
3aBUCHUMOCTb  CONPOTHUBIIEHHST  METaUIOB  OT
TeMiiepaTypsl. CBEpXIpOBOANMOCTD

4.2.9

DOnekTpuyeckuii TOk B Bakyyme. (CBolicTBa
3JIEKTPOHHBIX MYYKOB

4.2.10

[onynpoBoguuku. CoOCTBEeHHass M INpUMECHas
MPOBOJIMMOCTb TOJIYNPOBOAHUKOB. CBoOicTBa p-Nn
nepexosa. IlosynpoBogHUKOBEIE TPHOOPEI

4211

DNeKTpruyYecKuit TOK B AIEKTPOJIUTAX.
DIIEKTpOIUTHYECKAs] AUCCOLUALIMS. DIIEKTPOIIN3

4.2.12

DJIeKTpUYecKui TOK B razax. CaMOCTOATEIbHBIN U
HECaMOCTOSITeIbHBIA  pa3psia. PasnuuHble TUIBI
caMOCTOsTENBHOTO paspsaa. Monnus. [lnazma

4.2.13

TexHuueckre yYCTpOWCTBA: aMIepMETP, BOJBTMETP,
peocTaT, ICTOYHUKU TOKA, 3JIEKTPOHAIrpeBaTe/IbHbIE
npuOOpbI,  3JEKTPOOCBETUTENbHBIE  TPUOOPHI,
TEPMOMETpP CONpPOTUBIICHUS, BaKyyMHBIH JAHOJ,
TEPMUCTOPHI 51 ($OTOPE3UCTOPHIL,
IOJIYIIPOBOIHUKOBBI TMO/1, TallbBaHUKA

4.2.14

[Ipaktuueckue paboThl. M3yueHue cMemaHHOTO
COEJIMHEHHUSI pE3UCTOPOB.

M3mepenune DJIC  ucroyHuka TOKa M €r0
BHYTPEHHETO CONPOTHUBIICHUS. HaGmonenne
3JIEKTPOIIN3a

11 KIIACC

Kon Koanposepsiemoro

pa3aeja 3JIEMCHTA

HpOBepﬂeMble 3JIEMECHTBI COACPKAHUSA

4 DJIEKTPOJIMHAMUKA
43 MAI'HUTHOE IIOJIE. DJIEKTPOMAI'HUTHAST MHAYKIIMA
' 43.1 [MocrostHHBIE MATrHUTEIL. BzauMmoneiictBue




IIOCTOAHHBIX MAarHuTOB

MaruutHoe 1nosne. BeKTop MarHUTHON WHIYKIUH.
IIpuHnun cynepno3uuuu. JIMHUKA MarHUTHOU
nHAyKnuu. KapTiHa TMHUI MarHMTHOW WH TYKIIU 1

4.3.2

I10JIA MTOCTOAHHBIX MAarHUTOB

MarauTtHOe 1osne nIpoBOAHMKA ¢ TokoM. Kaptnna
JUHUA TOJIS JUTMHHOTO MPSMOTO TPOBOJHUKA H
4.3.3 3aMKHYTOTO KOJIBbLIEBOTO MPOBOJHUKA, KATYIIKUA C
TokoM. OmweiT  Dpcrema.  BzaumopeiicTBue
MIPOBOJTHUKOB C TOKOM

4.3.4 Cuna Amnepa, e€ MOy U HalpaBJICHUE

Cuna Jlopenna, e€ Moayabr W HampaBJICHHE.
435 JBUKeHUE 3apsHKEHHOW 4acTULBI B OJHOPOJHOM
MarHuTHOM Tone. PaGorta cuinel Jlopeniia

4.3.6 SIBIIeHNE 2NIEKTPOMArHUTHOM MH TyKIIUN

4.3.7 [loTok BekTOpa MarHUTHON MHAYKIIUU

OJC wuHAyKuuu. 3aKOH  3JIEKTPOMAarHUTHOMN
unaykuuu dapanes

4.3.8

Buxpeoe anexrpuueckoe nozie. 9JC uHayKunu B
4.3.9 MPOBOJIHUKE, JABUXKYIIEMCS IIOCTYIIaTelIbHO B
OJIHOPOJHOM MarHUTHOM ITOJIE

4.3.10 [TpaBumno Jlenna

NunykruBHOCTh. ABnenune camouHaykuuu. D J(C
CaMOWH TyKITU !

4311

4.3.12 DHeprusi MArHUTHOTO TTOJISI KATYIIKKA C TOKOM

4.3.13 DJIEKTPOMAarHuTHOE IOJIe

TexHuveckre yCTpOWCTBA: MOCTOSHHBIC MArHUTHI,
4.3.14 AJICKTPOMArHUThI, JIEKTPOJBHUTATEb, YCKOPUTEIH
9JIEMEHTAPHBIX YACTHUII, NHIYKIMOHHAS [1€Yb

[Ipaktudeckue paboTel. M3ydueHne MarHUTHOTO
MOJIsl KaTyllKu ¢ TOKOM. MccnenoBanue NeUCTBUSA
4.3.15 IIOCTOSSHHOTO MarHMUTa Ha pPaMKy C TOKOM.
HccnenoBanne  sBJEHUS  DJIEKTPOMATHUTHOMN
WHTyKITU U

5 KOJIEBAHMA 1 BOJIHBI
MEXAHUYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHMSA
Koneobarensuasa cucrema. CBOOOIHEIE KOJIEOAHUS.
£ 1 51.1 ['apmonunueckue konebanusi. Ilepuon, wactora,

amIuuTyzaa 4 ¢gasza konedaHuin

5.12 IIpy>kuHHBINA MasgTHUK. MaTeMaTU4eCKU MAasTHUK

513 VYpaBHeHue TapMOHHMYECKUX KOJIeOaHU .




Kunemarnueckoen JUHaAMHUYCCKOC OIIMCaHHuC
K0J1€0aTeJIbHOIO JABUKCHH

IIpeBpaiieHue DSHEPIUM NpPU TAPMOHUYECKHUX
konebanusx. CBsA3p  aMIUIUTYObl  KoJieOaHUM

>14 MCXOJHOM BEJIMYMHBI ¢ aMIUIUTYaMU KOoJeOaHuii
€€ CKOPOCTH U YCKOPEHHUS
KonebarenbHbrii KOHTYP. CBoboaHbIe
JJIEKTPOMAarHUTHbBIE KOJIEOaHUS B  HACAIBHOM

5.15 KOJIeOaTeNbHOM  KOHType. AHaJIOTUS  MEXKIY
MEXaHU4YECKUMU u 3JIEKTPOMarHUTHBIMU
kosnebanusmu. @opmyna Tomcona

516 3aKOH COXpAaHEHHsI DHEPIUM B  HCAIBHOM
Koj1e0aTeIbHOM KOHTYpE
BeinyxeHHBIE MEXaHUYECKUE KoJieOaHusl.

5.1.7 Pezonanc. Pe3onancHas kpuBas. BbIHyXIeHHBIE
AJIIEKTPOMArHUTHBIE KOJICOaHUS.

518 [lepemennsiit Tok. CHHYCOUJAIBHBIHN [TEPEMEHHBII

o TOK.

519 MoumHOCTh NEePEMEHHOIO TOKAa. AMIUIMTYIHOE U
JEMCTBYIOLIEE 3HAYEHUE CUIIbI TOKA U HAIIPSDKEH U
Tpanchopmatop. IlpousBoactBo, mepenadya U
norpelneHue 3JEKTPUYECKON SHEPIUHU.

5110 OKOJOTHYECKHE  PUCKA TPU  TPOU3BOJCTBE
AIEKTPUYECKON SHEPIUH. Kynsrypa
VICIIOJIB30BAHMS JIEKTPOIHEPTUN B TIOBCEAHEBHOMN
KU3HU

5111 Texnuueckue YCTPOMCTBA: cericMorpad,
AIIEKTPUYECKU I 3BOHOK, IMHUH AJIEKTpOIepeiad
[IpakTnueckue paboTHI. UccnenoBanue
3aBUCUMOCTHU IIE€PHOJIa MaJIbIX KOJIeOaHUH Ipy3a Ha

5112 HATH OT JUIMHBl HUTH M  Macchl Ipy3a.

HccrnenmoBanne MEpeMEHHOTO TOKa B IIEMU U3
MOCJIEIOBATENIbHO COEAMHEHHBIX KOHJIEHCATOpAa,
KaTYyIIKK | Pe3ucTopa

5.2

MEXAHWYECKHWE U 9JIEKTPOMAI'HUTHBIE BOJIHBI

MexaHn4eckue BOJIHBI, YCITOBHS

521 pacipocTpaHeHusl. [epuog. CkopocThb

o pacrpocTpaHeHus ¥ JTiHa BOJHEL. [lonepevnbie u
IIPOIOJIBHBIE BOJHBI

529 HNuTtepdepenums " 1 ppaxus
o MEXaHUYECKUX BOJIH

523 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa




tToHa. TemOp 3ByKa

5.24

DJIEKTPOMAarHUTHbBIE BOJIHBI. YCIIOBUS U3IIy4EHUS
AJIEKTPOMAarHUTHBIX BOJH. B3anmuas opueHTanus
BekTOpoB E, B 1 v B 3/IeKTpOMarHWTHON BOJIHE B

BaKyyMme

525

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPa)KEHUE,
npeoMJIeHHUE, MOJSIPU3ALIUS, T (paxus,
untepdepennns. CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJTH

5.2.6

[llkama »7eKTpOMarHUTHBIX BOJH. [lpumeHeHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I paanocCBA3n n TCICBUACHUS.
Panuonokanus. DNeKTpOMarHuTHOE 3arpsi3HEHHE
OKpYKaroIllel Cpebl

5.2.8

Texnudeckue YCTpOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPA3BYKOBas JMAarHOCTHKAa B
TEXHUKE WM MEIUIIMHE, pajap, pPaauONpHEMHUK,
TeNeBU30p, aHTeHHa, TenedoH, CBY-neus

5.3

OIITUKA

5.3.1

IIpsiMonuMHEWHOE  pAacIpOCTpaHEHHE CBETa B
OJHOPOJHOU cpexe. JIyd ceera

5.3.2

OtpaxxeHue cBeTa. 3aKOHBl OTPAKEHHUsS CBETA.
[TocTpoenune n300paXkeHui B MIOCKOM 3epKajie

5.3.3

HpeJIOMJICHI/IC cBeTa. 3aKOHBI MMpCIOMJIICHH A CBCTA.
AOCOIOTHBIN MOKa3aTeIb MMpEIOMIICHU A

534

Ilonnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIN
YIrOJI IOJIHOTO BHYTPEHHETO OTPAKCHUS

5.35

Hucnepcusi ceera. ClioKHBIN cOCTaB OEJIOT0 CBETA.

[Ber

5.3.6

Cobuparonie U pacceuBarolpe JIMH3bL. TOHKas
nuH3a. POKYCHOE pAacCTOSHUE M ONTHYECKAs CUia
ToHKOM nuH3BL. [locTpoenue wuzo0paxkeHuil B
coOMparonMXx U paccenBarolmx JuH3ax. dopmyna
TOHKOM JIMH3BI. YBEJIMUEHHE, JaBaeMOe JTUH301

5.3.7

[Ipenenst MIPUMEHUMOCTHU re€OMETPUYECKOMN
OIITUKU

5.3.8

WNnuTtepdepenuus ceera. KorepeHTHbIE HCTOYHUKH.
YcenoBus HaOI0IeHU S MaKCUMYyMOB u
MUHUMYMOB B UHTEP(GEPEHIIMOHHON KapTHHE OT
JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHHUKOB

5.3.9

Hudpaxkuuss cBeta. [AudpakumoHHas pemerka.




VYcnoBue HaOMIOAEHUS TIIaBHBIX MAKCHMYMOB TIPU
NaJeHUH  MOHOXPOMAaTHYECKOTO  CBeTa  Ha
T (PaKIIMOHHYIO PEUIETKY

5.3.10 [onspuzanus cBera
Texnuueckue YCTpOMCTBA: OYKH, nyma,
5311 doToanmapar, MIPOEKIIMOHHBIN amrapar,
o MHKPOCKOII,  TEJECKOII, BOJOKOHHAs OIITHKA,
U (paKkoHHAas PEemETKa, MOIAPOUT
[Mpaktyeckue paboThl. V3mMepeHue MmoKazaTens
5312 MPETOMJICHHSI. HUccnenosanue CBOMCTB

n3o0paxeHuil B nuH3ax. Habmonenue aucnepcuu
cBeTa

SJIEMEHTHI CHELUAJIBHOM TEOPMU OTHOCUTEJILHOCTU

6.1

['panuisl MIPUMEHUMOCTH KJIIaCCUYECKOU
MexaHukd. lloctymarsl TEOpUM OTHOCUTEIBHOCTH:
WHBAPUAHTHOCTb MOJYNSl CKOPOCTH CBE€Ta B
BaKyyMme, MPUHIIUI OTHOCUTEIBHOCTH DUHINTEeHHA

6.2

OTHOCHTEIIFHOCTD OOJHOBPEMCEHHOCTH.
BaMCIlJIeHI/Ie BpPECMCHHU U COKPAIICHUC OJIMHBI

6.3

DHEeprus U UMIYJILC CBOOOIHOM YaCTHIIbI

6.4

CBs3b  Maccel ¢ DJHEpPrued MW MMITYJIbCOM
CBOOOJHOM YacTHUIbl. DHEPIUs MOKOSI CBOOOAHOMN
YaCTULIBI

KBAHTOBAS ®U3UKA

7.1

DJIEMEHTBI KBAHTOBOW OIITHUKH

711

®oronbl. @Dopmyna Ilranka CcBs3M SHEPIUU
doToHA C €ro YacToToil. DHEpPrus W HUMITYIbC

doToHa

7.12

OTtkpoiTue U uccneaoBanue Gorodrddexra. OnbITH
A.I'. CroneroBa. 3akoHbl hoTod(hexra

7.1.3

VYpaBHenue OiiHmmreliHa s doTodddekra.
«Kpacnas rpanuiia» potodddexra

7.14

HaBnenune cBeta. OmeiTel ILH. JIleGeneBa

7.15

XUMHUYECKOe IEHCTBHE CBETA

7.1.6

Texuuueckue YCTpOHCTBA: doTO37IEMEHT,
doTomaTunK, coaHeuHas Oarapesi, CBETOIMO0/]

7.2

CTPOEHHE ATOMA

7.2.1

Mopenbs aroma Tomcona. OnbiTel Pezepdopna mo
M CCIEA0BAHUIO CTpOeHUs aToma. [InanerapHas
MOJEIIb aTOMa

7.2.2

Ilocrynater bopa. M3snydenne wu moromeHue




(GOTOHOB TIpH TMEpexoJie aToMa C OJHOTO YPOBHS
SHepruu Ha Apyroil. Bupasl cnekrpoB. Crekrp
YpOBHEH 3HEPrUH aTOMa BOAOPOa

7.2.3

BonnoBeie cBoiicTBa wactuu. Bosnbl ae bporns.
Kopnyckynspro-BostHOBOU jayanu3Mm. Jludpaxmms
AJIEKTPOHOB Ha KpUCTaJLIaX

7.24

CnoHTaHHOE ¥ BBIHYXKACHHOE  M3JIy4CHHE.
YcTpoiicTBO v mpuHIKMT paboThI Ja3epa

7.2.5

TexHuueckre yCTpPOWCTBA: CIEKTPAJIbHbIA aHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAaHTOBBI KOMITBIOTEP

7.2.6

[Ipakrudeckue paboTHI. HaGmonenne
JIMHENYATOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

MeToabl HaOJIIOICHUS 5 perucTpanuu
AJIEMEHTAPHBIX YACTHUII

7.3.2

OTtkpeITHE pangroakTuBHOCTH. OTBITHI Pesepdopna
0 ONpEACTCHUI0 COCTaBa  PaIMOAKTHBHOTO
m3nydenus. CpoiictBa anbda-, Oera-, Tramma-
W3IydeHHs. BiMsiHME paiioaKTHBHOCTH Ha JKHUBBIC
OpTraHU3MBbI

7.3.3

OTkpeiTHE TIpOTOHA M HeWTpoHa. HykioHHas
Mozens siapa leizenOepra — VBaneHko. 3apsin
anpa. Maccosoe unciio siapa. M3oronsl

7.3.4

Anbga-pacnaa. DIEKTPOHHBIH W TO3UTPOHHBIN
Oera-pacma. [Mamma-uznyyenue. 3akoH
PaAMoOaKTUBHOIO pacnaja

7.3.5

DHeprus CBsI3U HYKIOHOB B sifjpe. SIepHbIE CUITBI.
Jedexr macchl spa

7.3.6

S nepusle peakiuu. [lenenue u CUHTE3 saep

7.3.7

Snepublit  peakrop. TepMmosiiepHbId  CHHTE3.
[TpoGiieMbl ¥ MEPCIEKTUBHI SAACPHONU SHEPTETUKH.
OKOJIOTMYECKHE ACIEKTHI SIEPHON SHEPIETUKU

7.3.8

SHCMCHTapHBIC YacTUIbI. OTKpBITI/Ie IMMO3UTpPOHA.
(DYH,I[aMeHTaJ'IBHBIe BBaHMOﬂeﬁCTBHH

7.3.9

TexHuueckre yCTpOHCTBA: MO3UMETp, Kamepa
Bunbcona, simepHbIii peakTop, aToMmHas 6oMoOa

7.3.10

[Mpaktnueckue paboTel. MccnemoBaHue TPEKOB
4acTHII (110 TOTOBBIM (oTOrpadusim)

OJIEMEHTBI ACTPOOHU3NKHU

8.1

Bun 3Bé3nnoro Heba. CoszBe3ausi, spkue 3BE3MHI,
MJIaHETHI, X BUANMOE IBUKECHUE




8.2

Conneunast cucrema. IlnaHersl 3eMHON TIPYIIIBI.
[InaHeThI-TUraHTBl U WX CHYTHUKHU, KAPJIUKOBBIC
mianeTsl. Masble Tena CoTHEUHOH CUCTEMEBI

8.3

Comume, ¢dortocdepa u armocdepa. CosHeuHas
AKTUBHOCTbH

8.4

Hcrounuk sHeprun CosHia 1 3B€371

8.5

3BE3MbI, MX OCHOBHBIC XapaKTEPUCTHUKH: Macca,
CBCTHMOCTb, paauyc, TeMIieparypa, 1504
B3aUMOCBsI3b. JluarpaMmMa «CrekTpajibHbIN Ki1acc —
CBETUMOCTE. 3BE3EI IJIaBHOU
MOCJIEAOBATEILHOCTH. 3aBUCUMOCTh <«Macca —
CBETUMOCTEY s 3BE3T TIIaBHOM
MMOCJIEIOBATEILHOCTH

8.6

Buyrpennee ctpoenue 3B€3n. CoBpeMeHHBIE
Hpe)ICTaBJ'IeHI/ISI (0] HpOI/ICXO)KI[eHI/II/I 1 DBOJOIINHN
CoHia v 38631, DTanbl JKAU3HHU 3BE3]T

8.7

Mneunsiii Ilyrs — nama [Nanakruka. CnupanpHas
crpykrypa ["anmaktuku, pacnpeneneHue 3BE3N, rasa
u nbuy. Ilomoxxenune u aBuxkenue CosiHIA B
[Nanakruke. ITnockas u cepuyeckas MOACUCTEMBI
lanakruku

8.8

Tunbel ranaktuk. PaguoranakTiku #W  KBas3aphl.
YEpHble ABIPHI B AapaxX TalakTUK

8.9

Bceenennas. Pacumpenune Bceenennoii. 3akoH
Xab6ma. Pazberanue ramaktuk. Bo3pact u paamyc
Bcenennoii, teopusi bosbimoro B3psiBa. Mojenb
«opsiuer BeeneHHOM». PennkroBoe nsnydeHue

8.10

Macmrrabnas CTPYKTypa Bcenennoit.
MeraranakTuka. Hepemé€nnsie poOIEeMbI
aCTPOHOMHUHU




IMPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHMUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
INPOTI'PAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHUS

IIpoBepsieMmble TpeOGOBAHMSA K MIPeIMETHBIM pe3yJibTATaM OCBOE HUSI
OCHOBHO# 00pa3oBaTeJIbHOI NMPOrpaMMbl CpeHEro 001Iero
o0pa3zoBaHus

1

CdopMupOBaHHOCTh yMEHUM pacmo3HaBaTh (U3UUYECKUE SBJICHUS

(mpo1iecchbl) U OOBIACHATh UX HA OCHOBE U3YyYE€HHBIX 3aKOHOB

BJ'IaIIeHI/Ie OCHOBOITOJIararommmMmn (1)I/I3I/I‘-IGCKI/IMI/I IIOHATHUAMHU u

BEJIMYMHAMH, XapaKTePU3YIOIMMHU (DU3UUECKUE TTPOIIECCHI

ChopMHPOBAaHHOCTh YMEHUW TPUMEHSTh 3aKOHBI KIACCHYECKOH
MEXaHUKH, MOJICKYJISIPHOM bu3HKH u TEPMOMHAMUKH,
AIICKTPOJMHAMUKN, KBAHTOBOW (U3MKH Ui aHalIW3a U OOBICHCHUS
SBJICHUH MHUKPOMHpA, MaKpOMHUpa M MeEraMHpa, Pa3Iuvarh YCIOBUS
(rpaHuLBl, 006JACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MOHUMATH
BceoOIMid Xapakrep (yHIAMEHTAIBHBIX 3aKOHOB M OTPAaHUYCHHOCTD
WCIIONIb30BAHMSl YACTHBIX 3aKOHOB; AaHAIM3UPOBATh (DU3MYECKUE
MPOILIECChl,  HCIOJB3Ysl  OCHOBHBIE  TOJOXEHHUS, 3aKOHBI |

3dKOHOMCPHOCTHU

ChopMHPOBAaHHOCTh yMEHHS pa3dyaTh YCIOBHUS TMPUMEHUMOCTH

Moenel (PU3UUecKuX TeJl U MPOIeCCOB (SBICHUH )

ChopMUpOBaHHOCTh YMEHUSI peEIaTh pPAcYETHBIC 33aJad4d C SBHO
3aJJaHHOM W HESBHO 3aJaHHOW (IM3MYECKOW MOJIENBbI0: HA OCHOBAaHUH
aHanM3a YCIOBHS BBIOMpaTh (U3WMYECKME MOJICIH, OTBEYAIOIIME
TpeOOBaHMSIM 3a]1auu, IPUMEHSATH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH
U mocTylarbl  (U3MYECKUX ~ TEOPUH  MpU  HCIOJIb30BAHUU
MAaTCMAaTHUYCCKNX MCTOAOB PCHICHUA 3adad, IMPOBOJUTH pvaéTBI Ha
OCHOBAHHMH HWMCIOIMXCA JAaHHBIX, aHaJIU3UPOBATH PE3YJIbTAaTbl U
KOPPEKTHPOBATh  METOABI  PEHNIEHUS C  Y4ETOM  TMOJYYEHHBIX

pe3yNIbTaTOB

Pemate kauecTBEHHBIE 33/a4M, TPEOyIOIMEe NMPUMEHEHHS 3HAHUM U3
pasHBIX pa3lesoB ILIKOJIBHOTO Kypca (M3MKM, a TaKKe HHTErpaluu
3HAHUW M3 JPYIUX IPEIMETOB ECTECTBEHHOHAY4YHOIO LMKIIA:
BBICTPAaMBaTh JIOTHYECKYIO LEMOYKY PacCCyXJACHHU C Omopoll Ha

HN3YYCHHBIC 3aKOHbI, 3aKOHOMECPHOCTHU U (1)I/I3I/II-IGCKI/IC SABJICHUSA




Bnanenue OCHOBHBIMHU MeTOdaMu HAY4HOTO MO3HaHMUS,
UCIIONB3YeMbIMH B (pM3UKE: TMPOBOAUTH TMPSIMBIE W KOCBEHHBIC
U3MepeHus: (M3MYECKUX BEITUYMH, BHIOMpPAs OMTHUMAIBHBIA Croco0
W3MEPEHHS M UCIIOJIb3Ys M3BECTHBIE METOJbI OLEHKH IOTPEIHOCTEN
W3MEpPEHUH, MPOBOJUTH HCCICNOBAHHUE 3aBHUCUMOCTEH (DM3HMYECKUX
BEIIMYMH C HCIHOJIb30BAHHEM TMPSAMBIX HW3MEpPEHUU, OOBICHSITH
MOJIy4CHHBIE PE3YJIbTaThl, UCHOJIB3Ys (M3MYECKUE TEOPHH, 3aKOHBI U
MOHSATHS, ¥ JeNIaTh BBIBOJBI; COOIIOIATh MpaBuiIa 0€301acHOro Tpyaa
NPy MPOBEACHUU HCCIICIOBAHUN B pamMKax ydeOHOTO dKCIIEPUMEHTa U
y4e0HO-UCCIEeI0OBATEIbCKOM  JIEATEIBHOCTH € MCIIOJIb30BAHUEM
IUGPOBBIX  HM3MEPUTEIBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO

obopymoBaHuUs

CdopMupoBaHHOCTh ~ yMEHUH  aHAMM3UPOBATh W OIEHUBATh
MOCIIEZICTBUSL OBITOBON M MPOU3BOJICTBEHHOMN JEATEIBHOCTH YeJIOBEKa,
CBS3aHHOM C (PM3MYECKUMH TPOIECCaMH, ¢ MO3MIIUN IKOJIOTUYECKOU
0€301aCHOCTH MPEICTABICHU I 0 paluOHAIIBHOM
MPUPOJIONIOIB30BAHUM, A  TaKKE  pPasyMHOM  MCIIOJIb30BAHUU
JOCTMKCHUM HAYKM M TEXHOJIOTMHM Uil JAJIbHEWIIEro pa3BUTHA

YeJI0BEUECKOTO 00IIecTBa

OBnageHue pa3nUuHBIMU crioco0amMu  paboTel ¢ HHpopMaluen
¢u3UYecKoro  coAep)KaHMS €  HCIOJIB30BAHUEM  COBPEMEHHBIX
WHQOPMAITMOHHBIX TEXHOJIOTUW;, pa3BUTHE YMEHHH KPUTHYECKOTO

aHalin3a U OUCHKHU JOCTOBCPHOCTU HOHy‘I&CMOﬁ I/IH(bOpMaI_II/II/I

10

ChopMupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIIOJIArarolye
aCTPOHOMMYECKME IIOHSTUSA, TEOPUM U 3aKOHBl JJs aHalM3a U
00bsCHEHUs1 (U3MUYECKUX IMPOLECCOB, NMPOUCXOIAIMX Ha 3BE3/AX, B
3BE3MHBIX CUCTEMAaxX, B MEXraJlakTHUeCcKOM cpeze; JIBUIKCHHS

HeOECHBIX TEJI, BOJIIOINH 3BE31 U Beenennoii




IHNEPEYEHD 3JIEMEHTOB COAEP/KAHUS, IPOBEPAEMbIX HA
EI'D 11O ®U3UKE

Kon Kon
pa3nena/r 3JjieMe IIpoBepsieMblii 3JI€MEHT CO/Ie PKAHUSA
eMblI HTa
1 MEXAHUKA
1.1 KNMHEMATUKA
111 Mexanuueckoe JIBU>KEHHE. OTHOCHUTENBHOCTh
o MEXaHUYEeCKOro ABUKeHMs. CucreMa oTcuéra
MarepuanbHas TOUKa.
7 TpacKTOpHA
Eé pamyc-sekTop:
Fle)=(xz) vz ) =(2)),
TpaeKTOpIA,
NIEPEMEICHIIE! ? -:_
112 AF =7(ty)—7(t) =Ty 17 = v
= (Ax, Ay, Az),
yTE.
CroKeHIIe epeMelTeHHit:
CxopocTh MaTepraIbHOM TOUKH:
_ AF —
U=—o =};=(U1_.U1_.U:).
At Ar—0 .
Ax , .
v, =— =X/, aHaNmOIHu4HO v =V, v.=Z,.
Af o ' ' '
113
CIIo&KeHIIe CKOpPOCTell: 0, =0, + 0, -
Bolunciienue nepeMeneHns U MyTu MaTepruaibHON TOYKA
MU MPSMOJIMHEHHOM JBUKEHUH BJOIb OCH X O TpaduKy
3aBucUMOCTH Vx(t)
114




- _ Ap ~,
VYeKopeHHe MaTepHaIbHOIl TOUKIL: ad = —L =y, = [al_ .a_.a. ] .
At |y o
Ao P , A
a =—23 =(uv,).". amanmorm4Ho a, =(v, ', a.=(v. )|
m Ar—0 ‘
PaBHOMEpHOE IPAMOIIMHENHOE IBUKECHUE:!
x(t) = xp+ vt
115
v, (t) — vy, = const
PaBHOYyCKOpEHHOE NPSIMOJIMHENHOE ABUKECHUE:!
(1) P ‘
x(t)=x,+u, r+—
0 Dx 2
v (t)=u, +at
1.1.6 a,. = const
L}.;I - L)_l"r = 2{.’_{ ['1" _Il]
U, +v
) ) s Ul i I
HPII IBILKESHINI B O[THOM HAIIPABIISHII IIVIE S = —2 I
CBobonHOe najieHne. YCKOpeHue CBOOOIHOTO TaJIeHUsL.
Vi i; 59
1.1.7
Yo o
(9] Xo {-
JIBukeHue Tena, OpoLIeHHOIo MO/ YIJIOM 0 K TOPU30HTY:




3(f) =x, + Uyt =3, +U,cosa-f

7 -

=V, tUsine-f—=—

V() =y, + Ut +

v (f)=v,, +g 1 =y,sino— g

=0

[
ox
g =—g=const

¥

|
1
{u (t)=uv, =u,cosa
{

1.18

KpuBonuHeiitnoe nBuxenue. J{BuxeHne MaTepruaibHOM
TOYKH MO OKPY>KHOCTH.
VYrnoBas v TMHEMHAas CKOPOCTh TOYKHU:

v = wk

HpI/I PAaBHOMCPHOM ABUKCHUHU TOYKHU 10 OKPYKHOCTU

w=—= 2w
T
. HCHTPOCTpeMI/ITCHBHOG YCKOPEHUE TOUKH:
1l

auf:R—mR

. [lomHOE ycKOpeHHEe MaTeprallbHON TOYKU

1.1.9

TBép)IOG TECJI0. HOCTyrIaTeHLHOG " BpalIaTCJIbHOC NBHUKCHUC

TBEPIOTO Tela

1.2

TIMHAMUKA

121

Nuepumnansubie cuctemsl orcuéra. [lepBoiil 3akoH HproToHa.

HpI/IHI_[I/Il'I OTHOCHUTENbHOCTHU I'anunes

1.2.2

Macca Tena. IITOTHOCTE BelliecTBa:

m

P=7

1.2.3

Cuna. [IpuHIumn cynepno3uuu CUI:




Fpaﬂ:—:ugei:c'rs =Ff +FE+..

124 | Ap=FAt

Bropoii 3akon Herotona: mis matepuansaoi Touku B UCO

&

F, =may

3 .

npu
F = const
-
Fiz Fy
195 Tperuii 3akoH HproToHA 11711 MaTepraIbHbIX TOYEK:
Fi» = —F5
3aKOH BCEMHPHOTO TATOTEHUS: CUIIbI MPUTSHKEHUS MEXIY
TOYEUYHBIMU MAaCCaMH PaBHBI
Ny Ma
F==& =
R_
Cuna Tsoxectu. LleHTp TsbkecTH Tena. 3aBUCUMOCTh CHJIBI
1.2.6
TSOKECTH OT BBICOTBI N Hal TMOBEPXHOCTHIO IIJIAHETHI
pamuycom RO:
GMm
mg=——
g (Rp+ h} -
Cuna ynpyroctu. 3akoH ['yka:
1.2.7 | Fe=—hx
128 Cuna tpenus. Cyxoe TpeHHE.

Cuna TpeHUs CKOJIbKEHUS:




Fp = uN

Cuua TpeHus OKOS:
Fp=pN

Koadpduruent tpenus

JlaBnenwue:
Fy
129 |P=7%
1.3 CTATHUKA
o
F
MOMEHT CUJIIBI OTHOCUTEIIBHO OCH BPAILCHUS:
131
M| = Fl, tme | — maeyo cubt
F
OTHOCUTEJIIBHO  OCH,  HPOXOAIIEH  4Yepe3  TOYKY
MEPIIEH IUKYIISIPHO PUCYHKY
Lentp macc Tena. LleHTp Macc cucTeMbl MaTepUaIbHbBIX
TOYEK:
myr +mort...
T =
.M.
my +mao+...
1.3.2
B 0o1HOpOIHOM I10OJIE TSKECTH
(g = const)
LIEHTP Macc Teja COBIIAAAET C €0 LIEHTPOM TSDKECTH
VYcnosus pasHoBecus TBEporo tena B UCO:
[M;+M, +...=0
1.3.3 '

|F+F+...=0




3akon Ilackais

HaBnenue B xxuakoctu, nokosieics B UCO:

5 p=po+pgh
3akoH Apxumena:
FA}K = _'PEE[TECE
b €Cli Teno U KuAKkocTh nokosrcs B UCO, To
F, Apz — PQ Vorrrecs
YcnoBue miraBaHus TEII
14 3AKOHBI COXPAHEHUS B MEXAHUKE
Hmmynee MaTepuanbHOM TOUKHU:
1 p=mv
MMiyneC CUCTEMBI TE:
% p=p +p2+..
3aKOH U3MEHEHUS U COXPAHEHUS UMITYJIbCA!
B MCO
Ap = ‘ﬂ{pl +pat.. } = Flonemuft + Fopnemmdt+. -
B UCO, ecin
3 Ap=Ap; +po+...) =0

, €CITH

FlEEEI:IJE + F:EEEIJJE+' =10

PeaxtuBHOE ABUKEHHUE




F

Ar X
Pabora cuibl Ha MaoM MepeMeIeHUN:

.i=|f*:'|-|.ii7|-c05 a=F -Ax

ol F

b
MoIHOCTE CUITEL:

€CITH 3a BpeMst
145 | atr

pa60Ta CHJIbI UBMCHACTCA HA , TO MOIIIHOCTH CHJIbI

uy: |
P=— =F-p-cosa
ﬂf Ar—)

Kunernyeckas SHEPIUs MAaTEPUATLHOM TOYKH:
mv?  p?

e 2 2m

1.4.6

3aKOH U3MEHEHMS KHHETHUECKOM OHCPIrur CUCTEMBL

MatepuanbHbIX Touek: B UCO AEkun = Al + A2 + ...

[loTeHumanpHas SHEPTUS:
JUTSI MOTEHIIUATBHBIX CHAJI

App = Elnu're:—:u - E:EEI:ITE[-:L[_Z AE orenn

147
[TorennnanpHas SHEPIrUst MaTEpPUAIBLHON TOUKH B

OIHOPOAHOM ITOJIC TSAKECTHU

Enu're:—:u; =mgh




[TorenuuanpHas 3Heprust ynpyro J1epopMUpOBAHHOIO TeJa:

ke

EHDTE[—I[ = T

3aKOH U3MEHEHHUS U COXPAHEHUSI MEXaHUYECKON SHEPIUHU:

Euex = B + Emre:—m-

1438 B HCO AE,ex = Aszcex menoresm. cun,
B IICO AE,ex = 0, eClH Agcex senoresm can = 0
1.5 MEXAHUYECKUE KOJIEBAHUA U BOJIHBI
['apmMoHnueckue  KojaeOaHWs  MaTepUaTbHOH  TOYKH.
Ammmntyna u ¢asa  konebanuit. KunemaTtmueckoe
Ol CaHue:
x(f) = Asin| @t +o0, ).
v(f=x/'.
a(f)=(v, ), =—o'x(f) =a, +o'x=0,
IJIE X - CMEILIEHUE U3 PAaBHOBECHUSL.
JnHaMHu4eckoe onrcanue:
ma, = —kx,
rae
k = mw?®
151

. 9TO 3HAYHT, UTO
E, = —kx.

DHEPreTuyecKoe ONHUCaHue (3axoH COXpaHEHMUs

MEXaHUYECKOM PHEPTUN):

-

mu‘+£_nm;jm_ﬁc4 _

2 2 2 2

CBs3b aMIUIUTYAbl KONEOAaHWUU CMELIEHUs MaTepuaibHON
TOYKM C aMIUIUTyJaMH KojeOaHui €€ CKOpOCTH U

YCKOPEHHSL:

U =04, a__ =04




1.5.2

[lepron u yactoTa KoneGaHuUIi:

HepI/IOI[ MaJIbIX CBO60,[[HLIX KOJ€0aHUH MaTeMaTHUYECKOIO

MasiTHHKA:

T=2EJ7

[epuon cBOOOHBIX KOJIEOAHUN MPYKUHHOTO MassTHUKA:

r-ql—\.,

m
T =21 |—

Kk

153

Beinyxnennslie konebanus. Pesonanc. PesonancHas kpuBas

154

[lonepeunsle u  npoponbHble  BOJAHBI.  CKOpPOCTH

pacnpoCTpaHEHUs U JJIMHA BOJIHBI:

v
A=vT =—

L:l

WuTtepdepennus u qudpakius BOIH

155

3ByK. CKOPOCTH 3BYKa

MOJIEKVIJISAPHASA ®U3UKA. TEPMO/JJUHAMUKA

2.1

MOJIEKVYJISAPHASA ®U3UKA

211

Mopenu cTpoeHus ra3os, KUAKOCTeH U TBEPAbIX Tei. [Tycth
TepMoAMHAMHUYecKass cucrema (Teno) coctouT wu3 N

OINHAKOBLIX MOJICKYIIL. Torma KoIMYECTBO BEILECTBA

N m

v= —

Ny

N, n

rac

—4ucio ABoragpo, M— macca CUCTEMBI (Tena),

K

— MOJIsIpHasA Macca BECHICCTBa




212

TemmnoBoe JABUKCHUE aTOMOB U MOJICKYJI BCHICCTBA

2.1.3 BzanmopelicTBre YacTHIL BEIIECTBA
214 Huddysus. bpoyHoBckoe ABMXeHUE
215 Mozens uaeansaoro raza 8 MKT
CBs3p  MEXAy /MdaBJICHUEM ¢ CpeAHel KUHETHYECKON
SHEPIUeH IMOCTYMAaTeIbHOTO TEIJIOBOTO JABMXKCHUS MOJICKYI
ujieanbHoro ra3a (ocnosHoe ypasHenne MKT):
p—lm,nu:—ln [ me?” _in:
3 31 2 30 T
2.1.6
rae M0 — Macca OJTHOM MOJIEKYIbI,
N
n=-—
5
- KOHIICHTPALIHS MOJICKYIT
2.1.7 AbcomotHas temriepatypa: T =t +273K
CBs3p TeMmiepaTyppl TIa3a €O CpeIHEH KUHETUYECKOH
SHEPTUEH TOCTYMATEIBHOTO TEIJIOBOTO JIBUXKCHUS €T0
MOJICKYJT:
2.1.8 o mau: 3
Epee = ==kT
L2 2
2.1.9 VYpaBHenue p = nkT

2.1.10

Mopenpb naeaabpHOro ra3a B TCPMOANHAMUKE!




( VpaBrerme Merreeesa — Kiareipora
| BEpeUKeHHE U1 BHYTPSHHEH JHEPTHH

VpaBHeHHe MeHzeneeBa — KiameiipoHa (OpHMEHIMBIE (hop?

3aIlIcII):
pRT

pV=%RT=vRT=NFcTJ p=t

BrlpaxeHIHe U1 BHyTpeHHell 3HeprIil 0IHOATOMHO]

ra3a (IIpHIMeHIIMEBIe (JOPMEI 3aIICH):

U=3vRT =3 NkT =2 RT =ve T =2 p¥
2 2 2 2

0 HOSAIIBHC

3aKoH I[aJII)TOHa I AaBJICHH A CMCCHU Pa3pCKCHHBIX Ia30B:

2111 |P=PL P2t
M3omporiecchl B pa3peXCHHOM Ta3e C MOCTOSHHBIM YHCIOM
MoJiekyn N (C MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):
nzorepma (T = const): pV = const ,
nzoxopa (V = const):
P_ const
T
2112 |’
u3obapa (p = const):
v st
— = £on
T

I'padmueckoe mpeacrabiaeHue u3onporeccos Ha pV-, pT- u
VT- nquarpammax.

OOBeIMHEHHBIN ra30BbIA 3aKOH:




p_ = const
T

JJIA ITIOCTOAHHOI'O KOJITNYCCTBA BEIICCTBA V.

HaCBIIHeHHBIC U HCHACBIIICHHBIC IIaphbI. KaugecTtBenHas

3aBUCUMOCTD IIJIOTHOCTHU U NABJICHUS HACBIMICHHOTO I1apa OT

2113 TEMIEPATyphl, UX HE3aBUCUMOCTh OT 00bEMa HACKHIIIICHHOTO
napa
Bnaxuocts BO3ayXA.
OTHOCHUTEITbHAS BIIAXKHOCTB!
b= Prapa(T)  Prapa(T)
2.1.14 B p:—:aca:mnapa{:T} B p:—:aca:mna‘pa{:ﬂ
211 N3meneHne arperaTHbIX COCTOSIHUM BEIECTBA: UCIIAPEHUE U
115 KOH/JICH CaIlUsl, KUTIEHUE KU IKOCTH
2116 M3MeHeHne arperaTHpIX COCTOSSHUM BEILECTBA: IJIABJICHUE U
o KpUCTaJUIA3AIIUS
2.1.17 [IpeoOpazoBanue sHEpTHH B (ha30BBIX MEPEX0IaX
2.2 TEPMOJMHAMUKA
221 TennoBoe paBHOBECHE U TEMIIEPATYpPa
2.2.2 BuyrpenHss sHeprus
Tennonepegaya Kkak crnocod W3MEHEHHUS BHYTpPEHHeEH
2.2.3 sHepruu  0Oe3  coBepmieHHss ~ paboTel.  KoHBekuws,
TEMJIONPOBOJAHOCTD, H3TydeHHUE
KomaunuecTBo TenaoThl.
YaenbHasa TENJI0EMKOCTE BEIIECTBA C:
224 0 = cmAT
VYnenbHas TeroTa napoodpazoanus L: Q = Lm.
2.2.5 VYaenbHas TenjaoTa miaBjieHus A Q = Am.
VYaenpHas TemioTa cropanus Torausa g: Q = gm
2.2.6 DJyieMeHTapHas paboTa B TEPMOJAMHAMUKE:




A = pAV

Beruucnenune paboTel 1o rpaduky mnpouecca Ha pV-

JIuarpaMmme

2.2.7

[lepBbIii 3aKOH TEPMOIUHAMUKU :
Quz =AUy + Ay = (U —Uy) + Ay

Annabara:
Q12 = 0= Ay, = (U —Uz) = AUy,

2.2.8

Bropoii 3akon TepmoanHaMuku. HeoGpaTumble mporeccsl

2.2.9

[IpuHuune! neficteus TernoBbix ManmH. KIT/I:
ABAD:H:EI‘I: _ Qﬂal'p _|Qxcm| —1- |Qxcm|
(@)

Q Q

ZiHATp Harg X Harp

'r]:

2.2.10

MakcumanesHoe 3Hauenue KI1/1. Hukn Kapno:

Tw ~Tow |, Tun

warp

T,

marp Tm

=] Zmem

Max N = VMggy, =

2.2.11

VpaBHEeHME TEMI0BOro Gajianca:
Q+Q:+Q3+...=0

SJIEKTPOAMHAMUKA

3.1

OJIEKTPMYECKOE IIOJIE

3.11

OnekTpuzanus Tel U €€ MNPOSBICHUA. JIEKTPUUYECKUI
3apsa. JIBa Buaa 3apsiia. DJieMEHTapHBIA AJIEKTPUYECKUI

3apsad. 3akoH COXpPAaHCHUA JJICKTPHUUCCKOTO 3apsiaa

3.1.2

BiaumopeiictBue 3apsiioB. Toueunsle 3apsabl. 3aKOH
Kynona:

B OJHOPOJAHOM BCHICCTBC C ,[[HBJICKTpPI‘-IGCKOﬁ




MMpOHNIAaEMOCTBIO

'f_i" M2 ]. 'l’_i" i ‘-?1
F:k|1|_‘h“: .|1|_|‘
&1 4mes, 17
313 Onekrpuyeckoe moisie. Ero paeiicTBUe Ha 3JIEKTPUYECKUE
3apsbl
Hanpsyk€HHOCTB 2JIEKTPUYECKOTO MOJIS:
- F
E=———
Qopotest
ITone Toueunoro 3apsna:
q
E.=k—
3.1.4 ’ 2
OJIHOPOJIHOE TOJIE:
E = const.
KapTtunbl tuHNN HAOPSHKEHHOCTH ATUX MOJIEH
[ToTeHUATBHOCTB JIEKTPOCTATUYECKOTO OIS,
Pa3HOCTh MOTEHIIMATIOB U HANIPSDKEHUE:
Az = q¢y — ¢2) = —qiAd = qU.
[loreHnmanpHas »HeEprus 3apsjga B 3JIEKTPOCTATUYECKOM
3.15 nosie:
W =q¢
H
A=—-AW

IloTenuman SJICKTPOCTATUYCCKOIO I10JIA:




CBs3p HaNPsHKEHHOCTU MOJISA U PAa3HOCTU MOTEHIIUAJIOB JJIs

OJTHOPOTHOTO 3JieKTpocTaTnueckoro most: U = Ed

[IpyHLIUII CynepIO3ULIUY IIEKTPUIECKUX TTOJIEH:

E=E +E+..¢=¢ +¢.+..
316 1tEt+..¢=¢ +¢:

HpOBOI[HI/IKI/I B OJICKTPOCTATHUYICCKOM IIOJIC.
YcnoBue PaBHOBCCHUA 3apsAI0B: BHYTPU TPOBOAHUKA

317 | L.,

, BHYTPH M Ha IIOBEPXHOCTH IPOBOJHUKA (p = CONSt

318 Jusnexrpuku B AJIEKTPOCTATHYECKOM noJe.
Jusnexrprdeckast POHUIIAEMOCTD BEUIECTBA €

Konpaencarop. D1eKTpo€MKOCTb KOHJIEHCATOPA:

£=—=
v

3.1.9
DNEeKTPOEMKOCTD IIOCKOTO KOHJIEHCATOpA:

s
= —= C
a o0

HapaJIJIeJ'ILHoe COCIMHCHUC KOHACHCATOPOB:
g=q, +q:+.... U, =U; =, Cna‘pa.rut_cl + 0+

HOCJ'IC,I[OBaTeJ'ILHOG COCAMHCHUEC KOHACHCATOPOB:
3.1.10

U=U +Usqr =q2 =00,




3.1.11

DHeprus 3apsHKEHHOTO KOHJCHCATOpa:

qu CcU?* g°*
€ 2 2 2C

3.2

3AKOHbBI I[IOCTOAHHOI'O TOKA

3.2.1

Cuna Toka:

1=

ﬂ"r_u—yﬂ

IMocrostausiii Tok: | = const

Jlnst mocTosiHHOTO TOKA ( = It

3.2.2

Ycnosus CYHICCTBOBAHMUS DJICKTPUYCCKOIO TOKA.

Hanpsokenne U u 3/IC E

3.2.3

3axkoH Oma JJ1sl ydacTKa IEeMHu:

I=—
R

3.24

:‘)J'ICKTpI/I‘leCKOG COIIPOTHUBJICHUC. 3aBHCHMOCTH
COIIPOTHUBJICHUA OJHOPOAHOTO MPOBOAHHKA OT €ro JIMHBI U

ceducHHs. Y ACIbHOe COIMPOTUBJICHUC BCIICCTBA.

R=p§

3.25

Hcrounuku Toka. DJIC ucrouynnka Toka:

A CTOPOHHETICHA

q

F =

BHyTpeHHEE CONPOTHBIIEHUE UCTOYHUKA TOKA

3.2.6

3akon Oma 115 TTOJTHOM (3aMKHYTOM ) SJIEKTPHYECKON IICTIH :

E = IR +Ir, oTkyna

I—E
"~ Br




E.r

3.2.7

[apannensHOe coeAMHEHUE TPOBOIHUKOB:
I=11+12+..,ULl=0U2=.,

HOCJ’IC,I[OBaTeJ'IBHoe COCIMHCHUC ITPOBOJHHUKOB!
U=Ul+U2+..,11=12=..,
RHDE‘.’[z Rl + R:+

3.2.8

Pabota snekrpuyeckoro Toka: A = Ut
3akon [xoynsa — Jlenna:
Q =I°Rt

Ha pesucrope

-

R:Q =A=f3Rt=fUt=?t

3.29

MonmHocTh QJICKTPUYCCKOT'O TOKA:

TennoBast MOLIHOCTb, BbIJEIsIEMAs HA PE3UCTOPE:
2
2p U r
P=["R=—=]U
R

MomHoCcT, UCTOYHHKA TOKA:

M"Tﬂ-ﬂt
PE:;

3.2.10

CBoOoaHbBIE  HOCHUTENM  DJIEKTPUYECKUX  3apsioB B

IMPOBOJJHUKAX. MexaHU3MEBI IMpOBOAUMOCTH TB éplIBIX




METaJIOB, PAacCTBOPOB M PACILIaBOB 3JICKTPOJIHMTOB, T'a30B.

IomynpoBogHuku. ITonmynnpoBOIHUKOBBIN OO

3.3 MATI'HUTHOE IIOJIE
Mexannyeckoe B3auMOACHUCTBUE MAarHuToB. MarHutHoe
1OJIE. Bekrop MAardUuTHOU WHYKIIHH. [Tpuunun
CyNepHO3UIIMYA MaTHUTHBIX MOJICH:
B = Bl + B:+. -
3.3.1
JluHUM WHIOYKUMKA MarHuTHoOro mnois. KaprtuHa nuHui
WHIYKIUU MarHUTHOTO OISt MOJIOCOBOT'O u
MOJIKOBOOOPA3HOTO MTOCTOSTHHBIX MAarHHUTOB
OnsIT Opcrena. MarHUTHOE MOJI€ MPOBOJHHUKA C TOKOM.
332 Kaptuna nuHMN MHIYKIIMM MarHUTHOTO IOJISL JTMHHOTO
NpSMOTO  TPOBOJHMKA M 3aMKHYTOIO  KOJIBIIEBOTO
MPOBOJHUKA, KATYIIKM C TOKOM
Cuna Amnepa, e€ HanpaBJICHUE U BEJTMYUHA:
F, = IBlsina
3.3.3 |, rae o — yroa Mex/ay HallpaBJIEHUEM IPOBOJHUKA U BEKTOPOM
B
Cuna Jlopennia, e€ HanpaBJIeHUE U BETMUNHA!
Frop =| q | vBsina
IZI€ 0L — YroJl MEXIY BEKTOpamu
L:l
3.34
u
B
. JIBMKeHHE 3apsKEeHHOM YacTHUIbl B OJTHOPOJHOM MarHMTHOM
[1oJIe
3.4 OJIEKTPOMAI'HUTHAS MHIAYKLWA

34.1

[ToTOoK BEKTOpa MAarHUTHOW MHAYKIIMH:
& = 5,5 = B5cosa




3.4.2 SIBnenue snexkrpoMarHuTHOM HHAYKIMU. D J]C nHaykunm

3aKOH AJIEKTPOMArHUTHOM MHAYKIIMK Papajnes:

AD
A0
§
/.
( — <)

3/1C uHAYKIMH B TIPSMOM TPOBOJHHUKE AITHHOH |,

JABUKYHIEMCS CO CKOPOCTBIO

L:l

5 -

(v 11)

B OJIHOPOJTHOM MarHUTHOM moJe B:
3.4.4 ||E;|=Blvcosa

, TJIe 0. — yrojl MeXIy BekTopoM B 1 Hopmasbio

-

mn

K IIJIOCKOCTHU, B KOTOpOﬁ JIC)KAT BCKTOPBI

44

v

; €CIIr

-

[




TO
| Ei |= Blv

3.45

[IpaBuio Jlenna

3.4.6

NHIyKTUBHOCTB:
[ - &
I
, i © = LI

CamonHnykius. 3/1C caMOMHIyKIMH:

A
E. =— EL =—LI'
—)

3.4.7

SHGPFI/IH MAardauTHOTIO ITOJIA KaTyIIKK C TOKOM:

-

W, = —
L= 2

3.5

OJIEKTPOMAI'HUTHBLIE KOJIEFAHMA W BOJIHBI

3.5.1

KoneGarenbHbiit koHTYp. CBOOOAHBIE 3JEKTPOMarHUTHBIE

KoJIeOaHUS B MI€aTbHOM KOJIEOATEThHOM KOHTYpE:
[2(1) = Guesin{ 0+
]ff ) =g, = 03, COS( 0 +Qp ) =T, cO8 (0 +py )

®opmyna TomcoHa:

T = 2mvLC

, OTKyZa




CBs3p aMILUIMTYIBl 3apsiia KOHJEHcaTopa € aMIUIMTYA0H
CHJIBI TOKA NPU CBOOOJHBIX JIEKTPOMArHUTHBIX KOJIEOaHHIX

B NICAJIbHOM KOJICOATCIIbHOM KOHTYpC:

3.5.2

3aKoH COXpAaHCHUA JSHEPTUU B HACAIBHOM KOJIe0aTEeIbBHOM

KOHTYpE:

3.5.3

BeinyxieHHbIe 35IeKTpoMarHuTHbIe KonebaHus. Pesonanc

3.54

[lepemennsiit Tok. [IpousBoncTBo, nepeaaya u noTpedIcHNE
3JIEKTPUYECKON SHEPTUU
r2 2 r2 2
CcU N LI _ CU” .. _ LI
2 2 2

Mm% — const.

3.5.5

CBolicTBa 2JIEKTPOMarHUTHBIX BOJIH. B3auMHas opueHTanus

BCKTOpPOB B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyyMC:

- =

E1EB1l¢c

3.5.6

[Ikana 3JIEKTPOMAarHUTHBIX BOJIH. [IpumeHenue

OJICKTPOMArHMTHBIX BOJIH B TCXHUKE U 6I>ITy

3.6

OIITUKA

3.6.1

[IpsimonuHEHOE pPacIpOCTpaHEHHUE CBETa B OJHOPOIHOMU

cpene. Toueunslid uCTOUHUK. JIyd cBeTa

3.6.2

3aKOHBI OTpaXCHUA CBCTA.

a=p

alP

Ve

3.6.3

[TocTpoenune n300pakeHu i B MIOCKOM 3epKaje




3.6.4

3aKoHEBI IpEIOMIICHU A CBCTA.

[Ipenomnenue ceera:

Ny sina = nqsinf.

AOCOTIOTHBIN MTOKA3aTeNb MPEIOMICHUS:

c
MNage = E

OTHOCHUTENBHBIN TOKA3aTENh MMpCIOMIICHU AL
Mo Iy

Nore =
TE oy v,

n

D

Xon nydeld B IpU3Me.

n

\"1 = \'2 . ;?1}.1 = I?2}'2
COOTHOIIEHME YacTOT U COOTHOIIEHHE AJIMH BOJIH IIpH

nepexoac MOHOXpPOMATHYCCKOIO CBCTa UYCPE3 TpaHULLY

paszena IBYX ONTUUYECKUX CPEN:

3.6.5

n,<n Hy

ny

(‘an

[TontHOE BHYTpEHHEE OTPAKECHHUE.

IpenenbHBII YToJl HOJIHOTO BHYTPEHHETO OTPaXKEH Us:
s 1 Mo
inag, = =—

T Mg M

3.6.6

C06Hpa}oume U pacCCuBaAONMEC JIMH3BI. Tonkas nuH3a.

CDOK}ICHOC PaCCTOAHUEC U OITUYCCKAsA CHUJIa TOHKOM JIMH3BI:




| =

dopMysa TOHKOM JTUH3BI:
1 N 1 1
d f F

VYBenuuenue, jaBacMoe JTHH30M:

h IFl
I=—=—
H d

3.6.7

F\ h
f

ko

B ciydae paccenBarolen JI1MH3bI:

1
D0 = F==0,
D

368 | _

hoIfl
=1
H d

XoJ iyda, IPOLIEALIETO JIUH3Y O] IPOU3BOJIBHBIM YITIOM K
e€ maBHOM onTtuyeckod ocu. IloctpoeHne m3o0pakeHHt
TOYKM M OTpe3Ka MpPsIMOIl B COOMPAIOIMX U PAaCCEUBAIOIIMX

JIMH3aX U UX CUCTEMax

36.9 ®dotoanmapar Kak onTuueckuid mpubop. Imaz  kak

OIITUYCCKasd CUCTEMA

36 HNuTtepdepennius ceera. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS

Ha6J'IIOI[eHI/IH MaKCUMYMOB u MHWHHMYMOB B




UHTEpPEPEHIIMOHHOW  KapTWUHE OT [JBYX CHH(}A3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

A
MaKCHMYyMET — A=2m—, m=0,+1,£2.+3

3 ¥ ¥ e
e

3 A
MITHIIMYMEI — A= 2m+1_];, m=0+1+2 +3

e

3.6.11

Hudpakius csera. JudpakuumoHHas pemErka. YcioBue
HaOJIIO/IEHUsI TJIaBHBIX MAaKCUMYMOB IIpH HOPMaJbHOM
NaJIeHU MOHOXPOMAaTHYECKOIO CBETa C JUIMHOW BOJHBI A Ha

penétky ¢ nepuoaom d:

dsing,, = mid,m =0,+/-1,+/-2,+/-3,..

3.6.12 Hucnepcusi cBera
4 KBAHTOBAS ®U3UKA
41 KOPITYCKYJISIPHO-BOJIHOBOU JIYAJIN3M
411 l'unore3a M. [nanka o kBantax. ®opmyna [Inanka: E = hv

®oronbl. JHEprus GoToHa:
he

E:h:':—:
v 7 pe

4.1.2
Nmnynbe dorona:
_E_hv_h
P= c ¢ A
413 ®ororddexr.  Ombitet AL CroneroBa.  3aKOoHBI
o dorordderra
VYpaBHenue Ditnmreiina s Gotordexra:
4.1.4

Eltll:rl'l:ll-:il = Aepoma+ B g




rIe ,
he

E't'l:rrl:l:—:a =hv = TJ

he
AEEI’.(I:I.EEI = hL’E’-‘P = ﬂ_
KD

MU pae

Ermmmar = 2 =el..;

[laBnenue ceera.
415 JlaBieHue cBeTa Ha MOJHOCTHIO OTPAXKAIOIILYIO TOBEPXHOCTh

H Ha ITOJIHOCTBIO ITOITIOMAOIIyI0 ITOBCPXHOCTDH

OU3UKA ATOMA

421 [Inanerapnas Mmojenb aToma

[Toctynatel bopa. U3nydenue n norsomenue GoToHOB MpU
IepEeXoJe aToMa ¢ OJHOIO YPOBHS DHEPIUU HA APYTOM:

4.2.2 hv, = he =|E,-E

L -

m
Y

JInHenyarsie COEKTPHI.

Crekrp ypoBHEH SHEPIUU aTOMa BOJOPOJA:

E =

"

4.2.3
~13,63B
S0 o123,

1

OU3NKA ATOMHOTIO APA

Hyxnonnast monmens simpa [etizenOepra — VBanenko. 3apsin

43.1
sapa. MaccoBoe uucio siapa. M3oTonsr
PagnoakTuBHOCTE.

432 Anbda-pacna;

A A4 4
sX—>> Y+ ;He




bera-pacna.

OneKTpoHHbIH B-pacnan:

A A 0 ~
2 X—=- Y+ je+v,

[osutponnsIit B-pacnan:
A A 0=
sX—=-0Y + jé+ v,

l'amma-usnyuenue

3aKoH paarOaKTUBHOIO paciana:

-t
N(t) = Ny 2T

4.3.3
[Tycte M — Macca painoakTHBHOTO BellecTBa. Torna
—t
m(t) =mg# 2T
434 SAnepHsble peakuuu. JleneHne U CUHTES SIEP
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