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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe HAa YpPOBHE CpeaHero oOmero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHUI W TpPeOOBaHUU K pe3ysIbTaTaM OCBOCHHS
OCHOBHOW 00pa3oBarenbHOM mporpammsbl, npenacraBieHHbix B ®I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi pabouelt mporpammbl Bocnitanus U KoHuenmuu
mpernoaBadus yueOHoro nmpeamera «du3nka» B 00pa30BaTeIbLHBIX OpraHU3AIMIX
Poccuiickoii ~ depepanuu,  peamu3yIOMMUX  OCHOBHBIE  0Opa3oBaTEIbHBIC
MIPOTPAMMBI.

[Iporpamma no usuke onpenenseT 00s13aTeIbHOE IPEIMETHOE COAEPKaHUE,
yCTaHABIMBAET PEKOMEHIYEMYIO MOCIIEeIOBATEILHOCTh U3YUCHHSI TEM U Pa3/eioB
y4eOHOTO TIpenMeTa C YYETOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH,
JIOTUKA y4€OHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH 0O0yYaroImmxcs.
[Iporpamma mo ¢Qusuke Aa€T mOpelcTaBlIeHUWE O LENAX, COAEpNKaHUHU, O0OIen
CTpareruu OOydYeHHMs, BOCHUTAHUS M PA3BUTHS OOYYAIOLIUXCS CpPEJCTBAMU
y4ueOHOro mpeaMeTa «Pu3uKka» Ha yrIyOJIEHHOM YPOBHE.

N3ydenune kypca (Pu3MKH yriiyOJEHHOTO YpPOBHSI MO3BOJSET PEaIn30BaTh
3a/la4yu MPOPECCUOHATIBHON OpPUEHTAIMHU, HAIIPaBJIEHO HAa CO3JaHUE YCIOBUM NS
MPOSIBJICHUSI CBOMX MHTEIJIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOy4Jaronumcsi, KOTOpbIE HEOOXOAUMBI JUIsl MPOAOJKEHUS 00pa3oBaHUS B
OpraHu3alusX Npo(ecCHOHATBHOTO O00pa30BaHMs M0 pPa3JIMYHBIM  (PU3HUKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCITUATBLHOCTSIM.

B mnporpamme 1o ¢u3NKe ONPEACNAIOTCS IUIAaHUPYEMBIE PE3yJIbTaThl
OCBOCHUSA Kypca (DM3UKH Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus. JIMYHOCTHBIC,
METanpeaIMEeTHbIe, mpeaMeTHble (Ha  yrmiyOnéHHOM  ypoBHe).  HayuHo-
METO/J0JOTUYECKONM OCHOBOM 1Ji1 pa3pabOTKM TPeOOBAHUM K JIMYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaronIuXcs, OCBOMBIIHNX
nporpaMmy 1o (H3MKE Ha YpPOBHE CcpeaHero oOmero oOpa3oBaHUsS Ha
yIIyOnE€HHOM YpOBHE, SIBISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO/.

[Iporpamma no gpu3uke BKIIOYALT:

IUTAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (GU3MKA Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI IO TOAaM O0yUYeHUS;

conepkanue yaeonoro npeamera «duzuka» mo rogam o0ydeHus.

[Iporpamma 1o (Qu3nke HMEET TPUMEPHBIA XapakTep U MOXKET ObITh
WCITOJI30BaHA YUYUTEIAMU (DU3UKHU JJISI COCTABIICHUS CBOMX Pa0OYHX MPOTrpamM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBAET TBOPUYCCKYIO MHUIIMATUBY YUUTEICH 1
MPEIOCTABIICT BO3MOXHOCTH JUUISI peaU3allK  Pa3IMYHBIX METOJIHYECKHUX
MOJXO/J0B K TpenojaBaHuio (pU3MKM Ha YriayOJNEHHOM YpPOBHE TPU YCIOBUU
COXpaHEHUs 00s3aTEIHLHOM YaCTH COIePKAHUS Kypca.



®du3nka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTyMHas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpyskaroriem mupe. LIIKoapHbIN Kypc GU3HKK — cUCTeMOOOpa3youi
JUISL €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, MOCKOIbKY (DU3HUECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHHWM, W3YYaeMbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoil reorpaduet u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUU OMNPENETWIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe SHEpPreTukH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJIy4eHHUS] HOBBIX MAaTEpHAIOB C 3aJaHHBIMH CBOMCTBaMH. 3yudeHue
(¢u3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOMU
KapTUHBI MUpa oOyudaromierocsi, B GOpMHUPOBaHWE YMEHUU MPUMEHSATHh HAay4YHBIN
METO/1 MIO3HAHMSI TIPU BBITIOJIHEHUH UMH YYEOHBIX HCCIIEIOBAHUH.

B ocHOBY Kypca pU3KMKHN Ha YpOBHE CpEIHETO 00IIero o0pa3oBaHus MOJI0KEH
PSI UM, KOTOPhIE MOKHO PacCMaTpUBaTh KaK MPUHLIUIIBI €I0 TOCTPOEHUSI.

Hoea wuenocmmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCSA JIOTHYECKU
3aBEpUIEHHBIM, OH COAEPKHUT MaTEpHUall U3 BCEX pa3lenoB (U3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (HU3UKH
OOBeUHEH BOKPYr (Qu3MuecKuX Teopuidl. Benymmm B Kypce sBiseTcs
(GopMUpOBaHUE MPENCTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
TOJIE.

Hoea zymanumapuszayuu. EE peanuzanus OpeAnonaracT HCMOJb30BaHUE
I'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHHUE CBS3M pPa3BUTHUSA
bu3uku ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMHU M 3KOJIOTHUYECKUMHU MTPOOIEMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc buzuku yrimyOoa€HHOTO ypOBHS
MPEANnoaraeT 3HakOMCTBO C IITUPOKUM KPYIrOM TEXHUYECKHUX M TEXHOJIOTMYECKUX
IPUIOKEHUN W3YYECHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccmarpuBaroTCs Ha
ypOBHE OOIIMX MpPEICTaBICHUH U COBPEMEHHbIE TEXHUYECKHE YCTpPOMICTBa, U
TEXHOJIOTHH.

Hoea »3konocuzayuu peanusyercss NOCPEACTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX OSKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTMH, a Takke O0OCY>KIeHUs
npo0JieM palvoOHAIBHOTO IPUPOIOTIONB30BAHMS U SKOJIOTMYECKOH 0€30MacHOCTH.

OcBoeHue cojiepKaHusl MPOrpamMmsbl M0 (U3HUKE JOHKHO ObITh MOCTPOCHO HA
NPUHIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s Gpuauku peanuzamus 3TUX
MPUHIMIIOB 0a3UpPyeTCsl Ha UCIIOJIb30BAaHUM CAMOCTOSITEIbHOTO KCIIEPUMEHTA Kak
MOCTOSTHHO JIeHcTBytomero (akropa ydeOHoro mporecca. s yrimyOGnaéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEIBHOTO YYEHUYECKOTO OSKCIEPHUMEHTA,



BKJIIOYAIOUIETO (PPOHTAJIbHBIE YYEHHUECKHUE ONBITHl MPU HU3YYEHUH HOBOIO
MaTtepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyma. [Ipu 3TOM BO3MOXKHBI
nBa crnocoba peanuzauuu (U3MYECKOrO TMpakTHUKyma. B mepBom ciydae
IpakTUKyM mpoBoauTcs nu6o B koHie 10 u 11 kmaccos, nubo mocie mepBoro u
BTOPOr0 TMOJIYTOOUMM B KaXJOM M3 3THX KiaccoB. BTopoil cmocod — 370
UHTErpanus padoT NpakTUKyMa B CHUCTEMY JabOpaTOpHBIX padoOT, KOTOpbIE
IPOBOJIATCS B IpoOllecCe M3ydeHus pasnena (temsr). [Ipum sToM mox paboramu
NPAaKTUKyMa TTOHUMAETCSl CaMOCTOATEILHOE MCCIEA0BaHNE, KOTOPOE MPOBOAUTCA
10 PyKOBOJICTBY CBEPHYTOTO, 0000MIEHHOTO BU/Ia O€3 TOMIArOBON HHCTPYKITUH.

B nporpamme mo ¢usuke cUCTeMa YYEHHYECKOTO OSKCIEPUMEHTA,
7a00paTOpHBIX padOT M MpaKTUKyMma IpPEe/CTaBlIeHa €IUHBIM nepeuyHeM. Bridop
TEMaTUKHU JJIS 3TUX BHUJIOB YYECHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCA
y4acTHUKaMH 00pa30BaTeILHOTO MPOIEcca UCXO U3 0COOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMS W OCHallleHusa KabOuHera ¢uiuku. [Ipm 3ToM obecneumBaercs
OBJIQZICHHUE OOYYalOIIMMHCS YMEHHUSMU MPOBOAUTH MPSMbIE M KOCBEHHbBIE
U3MEPEHUs], UCCIENOBAaHUS 3aBUCHMOCTEW (DU3MUECKHX BEIMYUH M IOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATI0KEHHBIX THIIOTES.

Bonbuioe BHUMaHHWE YAENAETCS PEIICHUIO PACUETHBIX M KAYECTBEHHBIX
3amad. [Ipu 3TOM anst pacy€THBIX 3a7a4 IPUOPHUTETOM SBISIOTCS 3aJ1a4Hl C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHON (PU3UUYECKON MOJEIbIO, MO3BOJISIOUINE MPUMEHATh
U3Yy4YECHHbIC 3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasfena Kypca, Tak U
UHTETPUPYS MPUMEHEHUE 3HAHUM U3 Pa3HBIX pa3/enoB. [ KaueCTBEHHBIX 3a7ad
NPUOPUTETOM SIBJISFOTCSI 3aJaHus Ha OOBbsCHEHHE/TIPEeICKa3aHue MPOTCKAHWS
(bu3nUecKux SBJEHUN U MPOLECCOB B OKPYXKAIOLIEH *KU3HH, TpeOyrole BeiOopa
buznyeckoil MoAenu AJisd CUTyalluu IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ TpeboBanusmu DPI'OC COO & MarepuaibHO-
TEXHUUYECKOMY OOECIEUeHUI0 yueOHOro mnpouecca Kypc (U3UKH YriayOJEHHOTO
YPOBHS Ha YPOBHE CpeIHEro o011ero 00pa3zoBaHus JOJDKEH U3YU4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOunHere GU3MKKA JOMKHO OBITH HEOOXOAMMOE
n1abopaTtopHoe 00OpyIOBaHWE JJisi BBINOJHEHMsI YKa3aHHBIX B Iporpamme Io
bu3MKe YYEHWYECKUX OINBITOB, JIAOOPATOPHBIX padOT M paboOT MpakTHUKyma, a
TaK)Ke IEMOHCTPAIIMOHHOE 000PYI0BaHUE.

JleMmoHCTpanionHoe o0OopyaoBaHue (QopMupyercs B COOTBETCTBUU C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH U  OOECHEeYMBAeT IOCTAaHOBKY
NEPEYUCICHHbIX B TporpaMMe Mo (U3UKE KIIOUEBbIX JEMOHCTpAlUil aiis
UCCIICIOBAaHMSI M3YYaeMbIX SIBJICHHMA ¥  TPOIECCOB, OMIHUPUYECKUX U
(dbyHIaMEHTaTBHBIX 3aKOHOB, NX TEXHUYECKUX TPUMEHEHHI.

JlaGopatopHoe oOOpyIOBaHWE [JiI YYCHUYECKUX MPAKTHUYECKUX padoT
dopMupyercss B BUAEC TEMAaTUYECKUX KOMIUIEKTOB U OOecleunBaeTcsi B pacyére



OJTHOTO KOMIUJIEKTa Ha JAByX oOydarommxcs. TeMaThuyecKue KOMILUIEKThI
7a00paTOPHOTO O0OpPYAOBAHUS JOJDKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCIOJIb30BAaHUM aHAJOTOBBIX M HU(POBBIX MPUOOPOB, a TaKkKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJI€ HU(PPOBBIX JTAOOPATOPHUIA.

OCHOBHBIMU IIENIIMU U3y4YeHUS (PU3UKU B 0OIIEM 00pa30BaHUU SBISIFOTCS:

dbopMHpOBaHME HWHTEpECa M CTPEMJICHUS OOydYalouuxcsi K HaydHOMY
W3YUYCHHIO TPUPOIbI, Pa3BUTHE WX HMHTEIUIEKTyalbHbIX H  TBOPYECKHX
COCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJe MO3HaHHUS W (POpMHUpOBaHHE
MCCJIEI0BATEICKOTO OTHOIICHHUSI K OKPYKAIOIIKUM SBICHUSM;

dbopMHpOBaHNEe HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa MU3y4YeHHs] OCHOB
CTpOEHHUS MaTepuu U PyHIaAMEHTAIIbHBIX 3aKOHOB (DU3UKH;

dbopmMupoBaHNE YMEHUN OOBICHSTH SIBJICHUS C UCTIOJIb30BaHUEM (DU3NUECKUX
3HAHWI U HAYYHBIX JOKA3aTEIbCTB;

(GopMUpOBaHHE NPEJICTABICHUA O pOIU (PUIUMKU JId DPA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pazBuTHE IIPENCTABICHUN 0 BO3MOXHBIX cdepax Oynayieit
npoeCCUOHAIBHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (DU3UKOM, MOJATOTOBKA K
JanbHENeMy 00y4eHHUI0 B 3TOM HallpaBJICHUH.

JlocTrxeHne 3TUX Leiel 00ecreunBaeTcsl peuieHueM CISAYIOUMX 3a/1ay B
npouecce U3ydeHus Kypca GU3UKH Ha YpOBHE CPEHETO 00111ero 00pa3oBaHus:

NpUOOpPETEHUE CUCTEMBbI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUsX,  BKJIIOYAas  MEXaHWUKYy,  MOJEKYJSIpHYIO  (PU3HKYy,
ANEKTPOJMHAMUKY, KBAHTOBYIO (PU3HMKY M 3JIEMEHTHI ACTPO(U3HKHY;

(dbopMUpOBaHHE YMEHUHN MPUMEHATh TEOPETUUECKUE 3HAHUS Il OObSICHEHUS
(¢u3nyecKuX SIBICHUW B MPUPOAEC M JUISl MPUHATUS MPAKTUUYECKUX pPEIICHUN B
IMOBCEIHEBHOM KU3HU,

OCBOCHHME CIOCOOOB PEIICHMS pa3IMYHBIX 3aJady C SBHO 3aJaHHOMN
¢uznyeckoil MoOJENbIO, 3a/4ay, MOAPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHHE
¢usznueckoil Mojenu, aJeKBaTHOW YCIOBHSAM 3aJaud, B TOM 4HCIE 3ajad
WHXEHEPHOT'O XapaKkTepa,

NOHMMaHUE (U3UYECKUX OCHOB U TPHUHIIMIIOB JIEUCTBUS TEXHUYECKHUX
YCTPONCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HA OKPYKAIOLIYIO CpENy;

OBJIAJICHHE METOJAaMU CAMOCTOSITEIBHOIO IUIAHUPOBAHMUS M IPOBEACHUS
(Gu3NYeCKUX OSKCIEPUMEHTOB, aHajiu3a M HMHTEpIpeTauud HUHGOpMAaIUY,
OTpEIEICHUS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa,

CO3JaHUE YCJIOBHH [JIsl pa3BUTUS YMEHUN NPOEKTHO-UCCIEI0BATEIbCKOH,
TBOPYECKOU JIESATEIIBHOCTH;



pa3BuTHE HHTEpeca K cepaM MpoPecCHOHATHHON EATETHbHOCTH, CBI3aHHON
¢ (UBUKOM.

B coorBerctBun ¢ tpeboBanusmu PI'OC COO yrinyOn€HHBIA YpOBEHb
u3yyeHuss yudeOHoro nmnpeamera «®dusuka» Ha YypOBHE CpeIHEro OOIIEro
oOpa3oBaHHsl BbIOMpaeTcs OOYYAIOMIMMUCSA, TUIAHUPYIOMIMMU TPOAODKEHHE
00pa30BaHMsI 10 CHCIHATBLHOCTAM (PU3UKO-TEXHUIECKOTO PO,

Ha usydenue ¢usuku (yriyOnEéHHBI YPOBEHb) HAa YPOBHE CPEIHETO OOIIEro
obpaszoBanus orBoauTcs 340 gacos: B 10 kiracce — 170 gacoB (5 yacoB B Heelo),
B 11 kimacce — 170 gacos (5 yacoB B Henelno).

[Ipennaraempiii B mporpamMMe Mo (U3HMKE IEpeuYeHb JIa0OpaTOPHBIX H
NPAKTUYECKUX padoT SBISICTCS PEKOMEHIIOBAHHBIM, YYHUTENb JeJacT BbIOOD
NPOBEJCHUS JTa0OpAaTOPHBIX PAbOT ¥ OMBITOB C YYETOM HWHAWBHIYAIBHBIX
0COOEHHOCTEHN 00yUarOIINUXCS.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Pa3znen 1. Hay4Hblii MeTO MO3HAHUSI TPUPOAbI.

®dusuka — pyHIaMeHTanbHast HayKa o mpupojae. Hayunslil MeToa mo3HaHus u
METOBI UCCIICIOBAHUS (PU3MUECKHX SBICHUN.

OKCHEpUMEHT U TEOpHUsl B Ipoliecce Mo3HaHus npuponbl. Habmonenue u
HKCIIEPUMEHT B (pu3mkKe.

CriocoObl  M3MepeHHs] (PU3MUECKUX BEIWYMH (aHAJIOTOBBIE W IH(POBBIC
U3MEPHUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TaTIUKOBBIC CHCTEMBI).

[TorpemHocTH  W3MEpeHWH  (QU3HUYSCKUX  BeIUYMH  (aOCoNOTHAs W
OTHOCHUTEIIbHAS).

MojenupoBanre (pU3NUIESCKUX SBICHUN U TpoIeccoB (MarepHalbHas TOYKA,
abCOMIOTHO TBEpPJOE TENO, HUAcalbHAs XKUIAKOCTh, HUIACAIbHBIA Ta3, TOYCUHBIN
3apsin). ['mnoresa. @u3nudeckuii 3aK0H, TPAHMIIBI €T0 TPUMEHUMOCTH. Du3ndeckast
TEOpHus.

Pons u mecto ¢usuku B GOPMUPOBAHMHM COBPEMEHHOM HAay4YHOW KapTHHBI
MHpA, B IPAKTUYECKOU IEATEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nabopamoprvie padomol, RPAKMUKYM.

N3mepeHnue cuibl TOKAa W HANpsDKEHUS B IENH TOCTOSIHHOTO TOKa IpHU
MTOMOIIY aHAJIOTOBBIX U ITU(DPOBBIX U3MEPUTEIBHBIX MPHUOOPOB.

3HaKoMCTBO C mudpoBoi jJabopatopueit mo ¢gusuke. [Ipumepsl u3mepeHus
(bU3NYECKUX BEJIMYUH MIPU MIOMOIIH KOMIBIOTEPHBIX JTaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOTO IBUKECHMUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MaTepHalbHOM TOYKH, €ro NPOEKIMM Ha OCH CHCTEMbI
KoopauHart. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTb) M
YCKOPEHHE MAaTepUaIbHOW TOYKH, MX MNPOCKIHUH HA OCH CHUCTEMbI KOOpPAHMHAT.
CrnoxxeHue nepeMenieHui 1 CI0KeHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBU)KEHHE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHHS U MyTU MaTepUaIbHOW TOYKUA OT BPEMEHU U UX
rpaduKH.

CBobOomHOe majeHue. YCKOpeHHue CBOOOIHOrO majeHus. JIBKCHHE Tena,
OpOIIEHHOTO TMOJA YIJIOM K TOPU30HTY. 3aBUCHMOCTb KOOpPIMHAT, CKOPOCTH M
YCKOpPEHHUsI MaTepUaIbHON TOUYKH OT BPEMEHHU U UX IrpaduKu.



KpuBonvnHeiiHoe  nBukeHue. JIBW)KEHHE  MATEpUAIBHOW  TOYKHA IO
OKPY>KHOCTH. YTJOBas W JuHEeWHas ckopocTh. [lepmoa m yactora oOpamieHus.
[lenTpocTpeMuTensHoe (HOpMaJIbHOE), KacaTeabHOe (TaHICHIMAIBHOE) U TOJIHOES
YCKOPEHUE MaTEPUAIIBHON TOUKHU.

TexHH4eCcKkue YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHL CIHUIOMETD,
JBH)KCHUE CHApANIOB, LIEMHBIE, MIeCTEPEHYATBIE M PEMEHHBIE IEpEayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpayuu.

Mogenb cucTemMbl OTCUETA, WUTIOCTPAUU KHHEMATUYECKUX XAPAKTEPUCTHUK
JIBHOKCHUSL.

CriocoObl UCCleI0BaHUs IBUKEHU.

Nnnroctpanus mpeaebHOrO NEPEX0/Ia U N3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIONb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B PA3pEKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxkeHus Tena, OpPOIIEHHOTO TIOJ] yrioM K TOPU3OHTY U
TOPU3OHTAJIBHO.

Hamnpagiienue cKopocTy Ipu ABUKEHUU O OKPYKHOCTH.

[IpeobpazoBanHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPHUM, CKOPOCTEW IBUKEHHUS OIHOTO M TOTO K€
TeJIa B pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnsie pabomol, npaKmuKkym.

N3ydyeHrne HEpaBHOMEPHOIO JBUKECHHS C LIEIBIO ONPEACICHNUS MTHOBEHHOMN
CKOpOCTH.

N3Mepenue yCcKopeHusl MpU MPSAMOJIMHEWHOM PABHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnegoBanue 3aBUCMMOCTM IIYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenne  yCKopeHUs CBOOOJIHOTO MaJIcHUA (pexoMeHT0BaHO
UCTIOJIb30BaHKE IIU(PPOBOI TabOpaTOPHH).

W3yuenune paBWKEHHS Tena, OpOIIEHHOrO0 TOpu3oHTaimbHO. [IpoBepka
TUIIOTE3bl O MPAMOM NPONOPLMOHAIBHOM 3aBUCHUMOCTH MEXKAY JaJbHOCTBIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTHIO TEA.

N3ydyeHne IBMXKEHUS Tella MO OKPYXKHOCTH C TOCTOSHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Tepuoaa OOpaleHusi KOHUYECKOr0 MasiTHUKA
OT €ro nmapaMeTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproroHa. HMHepuumanbHble cucTeMbl OTCYéTA. [lprHIMIT
otHocuTelbHOCTH ["anmuies. HewHepimanbHble cHUCTeMbl OTcuéTa (OompezeieHue,
IPUMEPHI).

Macca tena. Cuna. [lpuHiun cynepno3unuu cui.

Bropoi 3akon HproToHa 1151 MaTepuanbHON TOYKHU.

Tpernii 3akoH HproTOHA 1711 MaTepuanbHbIX TOYEK.

3aKOH BCEMHMPHOTO TATOTEHUS. OKBHBAJEHTHOCTh TPAaBUTALMOHHOW H
WHEPTHOM MAaCCHI.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOTHOTO TAJCHUS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETBI U OT Teorpaduueckod MMUPOTHL. JI[BUXKEHHE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBas kocmMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec Ttema, nBmxymerocs c
YCKOPEHHUEM.

Cuna tpenns. Cyxoe tpenue. CWiia TpPEHUS CKOJBXKEHUS M CUJIA TPEHUA
nokosi. Koadduuuent tpenus. Cuna CONPOTHBICHHS] NPU JBIKCHUHM Tella B
YKUJIKOCTH WJIH Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHHS.

Hasnenue. ['uapocratnyeckoe napienne. Cuna Apxumena.

TexHH4eCKre YCTpPOWCTBA M TEXHOJOTHYECKUE MPOLECCHI: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu.

HabGnronenue nBM>KEeHUS TN B UHEPIUATIBHBIX U HEMHEPIUATbHBIX CUCTEMAaX
OTCYETA.

[IpuHIMIT OTHOCUTEIBHOCTH.

Kauenne aAByx UWIMHAPOB WM MIAPOB Pa3HOM MACChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIUAIIBHON CUCTEMBI OTCUETA.

CpaBHEeHHE  PaBHOJCHCTBYIOIIEH  NPWIOKEHHBIX K TEIy CHI C
MPOM3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPIIMATIBHON CUCTEME OTCUETA.

PaBeHCTBO CcHJI, BOBHUKAIOIINUX B PE3YJIbTATE€ B3aUMOJICHUCTBUS TEIL.

N3mepenune macce 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NIOABEME U TAJICHUH.

[{lenTpoOeKHbIE MEXaHU3MBI.

CpaBHeHUE CHII TPEHUS MOKOS, KAUEHUS U CKOJIBKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomot, npaKmMuKym.

W3mepenrie paBHOJCHCTBYIONMIECH CHUJT TIPU JABUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTre3bl O HE3aBUCHUMOCTH BPEMEHM [BIXKEHHSI Opycka IIo
HAKJIOHHOM IUIOCKOCTH HA 33JJTaHHOE PACCTOSIHUE OT €r0 MaccChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B TPYXUHE U
pE3MHOBOM 00pa3siie, OT uX Jedopmariuu.

W3yueHne MBMKCHHS CHUCTEMBI TEII, CBSI3aHHBIX HUTBIO, IEPEKUHYTON depe3
JIETKUi OJIOK.

N3mepenune koddduiieHTa TpeHus: MO BETUYHMHE YTIOBOTO KO3 QUIMEHTA
3aBucUMOCTHU Frp(N).

HccnenoBanue IBUKEHUS Opycka MO HAKJIOHHOM IIOCKOCTU C MEPEMEHHBIM
KO3 HUIIUEHTOM TPEHHUSL.

N3ydenue nBMKEHNs Ipy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpnoe Teno. lloctynarenbHoe M BpallaTteiabHOE JBUKEHHUE
TBEPAOro Tena. MOMEHT CHIIBl OTHOCUTENBHO OCH BpalieHus. Ilnedo cuisl
CroxeHune CHl, IPUIIOKEHHBIX K TBEpAOMY Teny. LlenTp TsokecTun Tena.

YcnoBus paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycToUMBOE, 0€3pa3InyHOE PABHOBECHE.

TexHuyeckue yCTPOWCTBA U TEXHOJOTMYECKHE IPOLECCHI. KPOHILUTEHH,
CTPOUTEIBHBIA KPaH, PEMIETYATHIE KOHCTPYKIIHH.

Hemoncmpayuu.

Y coBust paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie pabomol, npaKmuKkym.

HUccnenoBanue ycinoBHl pPaBHOBECUSI TBEPAOTO TeENa, HMEIOLMIETO OCh
BpalICHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB U PACUYET CUII YIIPYTOCTH.

W3ydenune ycTOWYUBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIAb OIIOPBHI.

Tema 4. 3axonsl coxpanenusn 6 MmexaHuxe.

NMnynbc MaTepUaIbHOM TOYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L[eHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHNH LIEHTPA MACC.

VMITynibC CHITBI 1 ©3MEHEHHE UMITYJIbCa TENA.

3aKOH COXpaHEHUs UMITYyJIbCa.

PeakTuBHOE NBUXKEHUE.

MomMeHT umIlynbca MarepuaibHOW TOUYKH. [IpeacraBieHue o coxpaHEHUU
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJIAX.

PaGora cuiapl Ha MajgoM M Ha KOHEYHOM IepeMmenieHuu. ['padudeckoe
npecTaBieHue paboThl CUIIBI.

MOIIHOCTD CHUJIBL.

Kunernueckass »Heprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPIUU MATEPUATIBHON TOUKHU.



[loreHuuanbHble M HENOTEHLWAJbHbIE CUJbl. lloTeHnuanbHas dSHeprus.
[ToTennmanbHas 3Heprust ynpyro neopmupoBaHHoi npyskusbl. [loTeHnnanpHas
DHEpPrUsl Tena B OAHOPOJHOM TIpPaBUTALMOHHOM Iojie. IloTeHnuanbHas 3HEprus
TeJIa B TPABUTALMOHHOM IT0JIe OJHOPOAHOTO mapa (BHYTpW M BHE Iiapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThbsi KOCMUYECKAsE CKOPOCTb.

Csi3b pabOThl HEMOTEHIHUATBHBIX CHJI C M3MEHEHHEM MEXaHW4YEeCKOU
SHEPIUU CUCTEMBI T€J. 3AKOH COXPaHEHUSI MEXaHUUECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHymnu s MOCATBHOM >KUJIKOCTH KaK CJIEICTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU IHEPTHH.

TexHu4ecknue yCTpOUCTBA U TEXHOJIOTMYECKUE IIPOLECCHI JBUKECHUE PAKET,
BOJOMET, KOMNEP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (GUTYpHOE KaTaHUE Ha
KOHBKAX.

Hemoncmpavyuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE 1BUXKEHUE.

W3mepeHne MOIIHOCTH CUJIBI.

M3MeHeHue 3Hepruy Tea Mpu COBEPIIEHUN PabOThI.

B3anMmHbIe TNpeBpalleHUs] KWUHETUYECKOM WM IOTECHIMAIbHOM JHEPTrUU IIPHU
JEHCTBUU HA TEJIO CWIIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHHe 3Hepruu Npy CBOOOTHOM Na/ICHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, RPAKMUKYM.

N3mepenne nMmnyibca Tenna o TOpMO3HOMY ITyTH.

W3mepeHre Cuibl TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOWIS U MOIIHOCTU
CHJIBI TATH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TeJIa C UMITYJILCOM CHJIBI.

HccenenoBanue COXpaHEHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

N3mepeHne KHHETUYECKON SHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS MOTEHIMAIbHONW YHEPIUH MPYKUHBI C pabOTOM CHUJIIBI
TPEHUs.

Omnpenenenue pabOThl CUJIBI TPEHUS IMPHU JBHKEHUU Tejla MO HAKIOHHOW
IIJIOCKOCTH.

Pa3znen 3. MousiekyJisipHasi pu3nKa 1 TEPMOJAMHAMUKA.

Tema 1. Ocroevt MoneKyaapHo-KuHemuueckol meopuu.

OCHOBHbBIE TOJIOKEHUS MOJIEKYJIIpHO-KuHeTHueckor Teopun (MKT), wux
onbiTHOe oOocHoBaHue. Jluddysus. bpoyHoBckoe nBmkeHue. Xapakrep
JBW)KEHUST M B3aWMOJCWCTBUS YaCcTUIl BemlecTBa. Mojaenn CTpOEHHs Tra3oB,
KUJIKOCTEH W TBEPHABIX TEJl U OOBICHEHUE CBOMCTB BEIIECTBA HAa OCHOBE ITHX



mojeneid. Macca u  pasmepsl Mosiekyn (aromoB). KoswuecTBo BelecTBa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u crocoowl €€ m3aMmepenus. Illkana
temneparyp Llenbcus.

Mopens uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETHUYECKOW TEOPUU: YaCTHULIBI
rasa JBHKYTCS XaOTUYECKU U HE B3aUMOJEUCTBYIOT APYT C APYIOM.

["a3oBbie 3akoHbl. YpaBHeHue MeHnneneeBa—Knanelipona. AOcomOTHas
temneparypa (mkana temmneparyp Kenbuna). 3akon JlamsTona. M3omporecchl B
UJCAIbHOM Ta3e C I[IOCTOSIHHbIM KOJIMYECTBOM BewlecTBa. ['paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KUHETUYECKOW  DJHEprueu
MOCTYIATEIBHOTO TEIJIOBOTO JBIIKECHHUS MOJICKYJ WealbHOro ra3a (OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUIESCKON TEOPUH HICATLHOTO ra3a).

CBs13b a0COIIOTHOM TeMIEPaTypbl TEPMOIUHAMUYECKON CUCTEMBI CO CpEHEN
KUHETUYECKOW YHEPTIUEH MMOCTYIATEIBHOIO TEILUIOBOIO ABUXKEHHUS €€ YaCTHILI.

TexHuyeckue YyCTpOMCTBA U TEXHOJIOTMYECKHE IPOLIECCHL TEPMOMETP,
0apoMeTp, MOoTy4eHHEe HAaHOMAaTEPUAIOB.

Hemoncmpayuu.

Mopenu nBUKEHNs YaCcTHL] BEIECTBA.

Mojiens OpOyHOBCKOTO IBUKEHHUS.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUYKEHUS.

Juddy3us xxuakocTe.

Mopens onsita ITepHa.

[IpuTsrKeHUE MOJIEKY L.

Mojenu KpuCTaUIMYECKUX PEIETOK.

Habmtoienue 1 ucciaenoBaHne N30MpoLeCcCoB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomot, RPAKMUKYM.

HccnenoBanne rmponecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECHS IIPHU
TEIJI000MEHEe MEXK Ty TOpSUYEH U XOJIOAHOM BOJIOM.

M3yuyeHne WM30TEPMHUYECKOro Tmporecca (PEeKOMEHOBAHO HCIIOJIb30BaHHE
U POBOI TabopaTopun).

N3ydenue n30X0pHOro npoiecca.

N3yuenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbi.

Tepmonunamuueckas (TJ]) cuctema. 3amaHWe BHEHNIHUX YCIOBUH IS
TEPMOJAUHAMHUYECKON cUCTEeMBbl. BHelIHue U BHyTpeHHUEe napaMmeTpsl. [Tapamerpsl
TEPMOJMHAMUYECKOM CHUCTEMBI KaK CPEIHHME 3HAYCHHS BEJIWYWH, ONUCHIBAFOLIUX
€€ COCTOsIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



Hynesoe Hawano TepmoauHamMukd. (CaMONpoOM3BOJIBHAs — peslaKcanus
TEPMOJIUHAMUYECKON CUCTEMBI K TEIIJIOBOMY PABHOBECHIO.

Mopnenp wuIeanpHOTO raza B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHUM:
ypaBHeHUe MenaeneeBa—Kianepona u BbIpaXE€HHE 11 BHYTPEHHEHW DHEPIUU.
VYcnoBUS NPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHUEHTPALMsS YacTHUL, BBICOKHE
TeMIIepaTypbl. BeipaxkeHue uisi BHyTPEHHEH SHEPTUHA OJHOATOMHOIO MACAIBHOIO
rasa.

KBa3ucratnueckue u HeCTaTUYECKUE MPOLECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKE. Bhrunciaenue padoThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaua  Kak  cmoco0 — M3MEHEHUsI  BHYTPEHHEH  DHEpPrUH
TEPMOJUHAMHYECKOM  cucTeMbl 0e3  coBepuieHus pabotel.  KonBekuus,
TEIUTONIPOBOAHOCTD, U3TyYCHHE.

KomnuectBo Ttemnorel. TemnmoéMKOCTh Tena. YAenbHas H  MOJIIpHAs
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. YaenbHas TeIIOTa CrOPAHMS
toruBa. Pacuér KonuuecTtBa TEmIOTHl Ipu Teruonepenade. I[lonstue 00
aauabaTHOM IIporiecce.

[lepBblii 3aKOH TEepMOAWMHAMHMKHA. BHyTpeHHsAs odHeprus. Kommuectso
TEIUIOTBL W paboTa Kak  Mepbl H3MEHEHUs  BHYTPEHHEH  SHEpPIruu
TEPMOJMHAMUYECKON CHCTEMBI.

Bropoil 3akoH TepMOAWMHAMHMKH JUIsI PABHOBECHBIX IIPOLIECCOB. YEpe3
3aIaHHOE PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOJIUAT
eIMHCTBEHHAas aanadara. AOCOIIOTHAs TeMIeparypa.

BTtopoii 3akOH TEPMOAMHAMHUKHM JUII  HEPAaBHOBECHBIX  IPOLECCOB!
HEBO3MOXKHO IEpeslaTh TEIUIOTY OT 0oJiee XO0IO0AHOro Teja K 0osiee HarpeTomy 0e3
xommnencaiun (Kinaysuyc). HeoOpatuMocTh IpHUPOIHBIX ITPOIIECCOB.

[Tpunnune! aectBus TerioBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KII/I. [ukn Kapno.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHUS TEIUIOBBIX ABUraresei. TerioBoe
3arpsi3HEHUE OKPYKAOLIEH CPEJIbI.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHL XOJIOAWIbHUK,
KOHJUIIMOHED, AU3EIbHBIA W KapOIOpaTOpHBIM JBUTATENH, NapoBas TypOuHA,
MOJIyYEHUE CBEPXHU3KUX TEMIEpaTyp, YTWIM3ALUUA <TEIUIOBBIX» OTXOAOB C
UCIIOJIb30BaHMEM TEIIOBOTO HACOCA, YTHIIM3AIUsl OMOOPTraHMYECKOr0 TOIIMBA AJIs
BBIPA0OTKH «TETUIOBOI» U 3JIEKTPOIHEPTUH.

Jemoncmpayuu.

W3meHenue Temneparypsl pu aanadaTuuecKoM paclIupeHUH.

Bo3aymHoe orauso.

CpaBHEHHE y/IEIIbHBIX TEINIOEMKOCTEN BEILECTB.



CriocoObl U3BMEHEHMSI BHYTPEHHEN SHEPTUH.

HccnenoBanue aqnabaTHOro mpoluecca.

KomMmnproTepHble MOJIENN TEIIOBBIX IBUTaTENCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomot, npaKmMuKym.

N3Mepenune yaenpHOM TEMTOEMKOCTH.

HccnenoBanue npoiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue agnabaTHOTO mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPTUHM MEXKMOJEKYJSIPHOTO B3aUMOAECHUCTBUS U
TEeMIEPaTyphbl KUTIEHUS XKUJKOCTEH.

Tema 3. Acpecammniie cocmoanusn eeuyecmea. Dazoevie nepexoowl.

[TapooOpa3oBanue u kKoHjAeHcalus. VcnmapeHwe U KumeHue. Y JeiabHas
TEIJI0Ta MapooOpa3z0BaHUS.

HaceimieHHble ¥ HeHachllleHHbIE mnapbl. KadecTBeHHass 3aBHCUMOCTH
IJIOTHOCTH M JABJICHUS HACBHIIICHHOTO Mapa OT TEMIEPATyphl, UX HE3aBUCUMOCTh
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHASI BIIaKHOCTb.

TBépaoe Teno. Kpucrammueckre u aMoppHbie Teaa. AHU30TPOINUS CBOMCTB
kpuctaioB. I[lmaBneHne w KpuctaumM3anus. Y elbHas TEIUIOTa IUIABJICHHUS.
CyOnumarnus.

Hedopmaruu tBEpAOTO Tena. Pactskenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmanuii.

TemnnoBoe paclIMpeHHe KUJIKOCTEH U TBEPIBIX TeN, 00BEMHOE U JIMHEHHOE
pacuiipeHue. AHTApMOHU3M TETUIOBBIX KOJIeOaHWI YaCTHUIl BEIIECTBA KaK MPUYMHA
TETUIOBOTO paciiMpeHus Tei (Ha Ka4eCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpPTrUM B (Pa30BbIX MMEPEX0JIAX.

YpaBHeHUE TEIIOBOTO OajaHca.

[ToBepxHocTHOE HaTspkeHUE. KoapUUMEHT MOBEPXHOCTHOTO HATSKCHUSI.
Kanmapasie sBiuenus. JlaBieHne noa UCKPUBIEHHONW MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTHYECKUE IPOLECCHI:  KHUIKHUE
KPUCTAJIJIbI, COBPEMEHHBIE MaTEPUATIBI.

Jemoncmpayuu.

TermioBoe pacluupeHue.

CBoiiCTBa HACBHIIIIEHHBIX MaPOB.

Kunienue. Kurnenue npu noHMKEHHOM JaBJICHUU.

N3Mepenune cuiibl MOBEPXHOCTHOTO HATSHKCHUS.

OMBITHI ¢ MBUTBHBIMU TUIEHKAMH.

CmauuBaHue.



Kanwsipaele sABIeHUS.

Moienn HeHbIOTOHOBCKOM KUIKOCTH.

Crioco0bl U3MEPEHUS BIIAYKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Buner nedopmanuii.

Habmronenue mansix aedopMariuii.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomut, nPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEN.

N3mepeHne yaenbHOM TEMIOTHI IIJIABJICHHUS JIBJIA.

N3ydeHne CBOMCTB HACBIIIEHHBIX ITAPOB.

N3mepenne aOCOIIOTHOW BIIAKHOCTH BO3/AyXa M OILIEHKAa Macchl MapoB B
IIOMELICHUMU.

N3mepenrie ko3QpPpuuueHTa NoOBEpXHOCTHOIO HATSHKEHUS.

N3mepenue moaynst FOHra.

HccnenoBanne 3aBUCUMOCTH  JAepopMaluyd pPEe3UHOBOrO oOpas3ma oT
IIPUJIOKEHHON K HEMY CHUIIBI.

Pa3nen 4. JnekTpoguHAMHUKA.

Tema 1. Dnexmpuueckoe noe.

OJekTpu3ausl Tela W €€ MpOsABICHUA. OJEKTpUYeCKHd 3apsn. [Ba Buaa
IEKTPUYECKUX 3apsAdoB. IIpOBOAHUKHM, IMDIEKTPUKA U IOJYyIPOBOJHUKH.
DOneMEeHTapHbId DJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHMS 3JIEKTPUUYECKOTO
3apsaa.

B3anmoneiicteue 3apsaoB. Toueunsle 3apsaapl. 3akoH Kyiona.

DIIEKTpUYECKOE Tose. Ero AeNCTBUE HA DIIEKTPUUECKUE 3aPsIIbL.

Hampsox€aaocTs  anexTpuueckoro  mosst.  [IpoOubiit  3apsan.  Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUUECKOro NoJis. OHOPOAHOE AIEKTPUUECKOE TTOJIE.

[IoTeHIMaNBbHOCTh JJIEKTPOCTATUYECKOIO MOASA. Pa3HOCT MOTEHUMATIOB M
HanpspbkeHue. lloTeHuumanbHass SHeEprust 3apsga B AJIEKTPOCTATHYECKOM TIOJIE.
[ToTeHnman anexkTpocTaTuueckoro mosist. CsA3b HANPSYKEHHOCTH MOJS U PA3HOCTU
NOTCHIMAJIOB JUISi  AJIEKTPOCTATUYECKOrO Moy (Kak OIHOPOAHOTO, TaK W
HEOIHOPOIHOTIO).

[TpuHIUI CyNIEpNIO3UIMHA DIIEKTPUYECKHUX TTOJIEH.

[Tone Ttoueunoro 3apsaa. Ilome paBHOMepHO 3apspkeHHOU cdepbl. [lone
pPaBHOMEPHO 3apsKEHHOro mo o0béMy mapa. [lone paBHOMEpHO 3apsKEHHOU
OECKOHEYHOU TUIOCKOCTH. KapTuHb JUHUN HAOPsHDKEHHOCTH JTUX TOJNEH U
DKBUITOTEHIIMAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE. Y CJIOBUE PABHOBECUS 3apsA0B.

JnsnekTpuku B DIIEKTPOCTATUYECKOM TOJIE. Jnsnexktpuueckas
IIPOHUIIAEMOCTb BEIIECTBA.



Konnencarop. DneKTpo€MKOCTh KOHJIEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOPA.

[TapannensHOE coequHeHue KoHaeHcaTopoB. [locnenoBarenbHoe coeMHEHUE
KOH/JICHCATOPOB.

DHeprusi 3apsSKEHHOT0 KOHAEHCATOpA.

JIBrKeHre 3aps>KEHHOM YacTUIIbl B OTHOPOJIHOM JJIEKTPUUYECKOM TTOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLIECCHI: AIIEKTPOCKOII,
AIIEKTPOMETP, DJEKTPOCTATHUYECKash 3allUTa, 3a3€MIICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCATOpbI, reHepaTtop Ban ne ['paada.

Hemoncmpayuu.

YCTpONUCTBO U MPUHIUII ICHCTBUS SJICKTPOMETPA.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE ABYX 3apsKEHHBIX TIACTHH.

Moens 3ekTpocTaTHueckoro reaeparopa (Bau e I'paada).

[IpOBOJHUKH B 3IEKTPUUECKOM TOJIE.

DneKTpocTaThuecKas 3auTa.

Y CTpoiCcTBO U JECTBUE KOHJIEHCATOPA MTOCTOSIHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT  IUIOIIAU
MJIACTHH, PACCTOSTHUS MEXAY HUMU U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJAEHCATOPA.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, RPAKMUKYM.

Or1eHKa CUJ B3aUMOEHCTBUS 3apsSXKEHHBIX TEJ.

HaOmronenue npeBpalieHust SJHEPTUM 3apsSXKEHHOTO KOHIEHCATOpa B DHEPTUIO
W3JIy4EHUs CBETOANO/IA.

N3ydenune npoTekaHus TOKa B LIEMH, COJEpKallell KOHJIEHCATop.

Pacnipenenenue pa3HOCTH MOTCHINAJIOB (HampsHKEeHHMS) pu
MOCJeA0BaTEILHOM COEAUHEHUN KOHICHCATOPOB.

HccnenoBanue paspsijga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmosnHblil 21eKMPUUecKuil Mokx.

Cuia Toka. [TocTOSIHHBI TOK.

VYcnoBusi cyliecTBOBaHUS MOCTOSTHHOTO AJIEKTPUUYECKOro Toka. McTouHMKH
toka. Hanpsixenue U u DJ1C &.

3akon Oma i1 yyacTka Ienu.

DIEeKTpUIECKOE CONPOTHUBJICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TPOBOJHUKA OT €ro JUIMHBI W IUIONIAJU IONEPEYHOI0 CEUYCHUS.
VY nenbHOE CONPOTUBIICEHHE BEILIECTRA.

[TocnenoBarenpHOE, MapalieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOAHUKOB.
Pacuér pa3BeTBnéHHbIX dnekTpudeckux 1eneit. [Ipasmna Kupxroda.



Pabora snexrpuueckoro Toka. 3akoH [xoyns—Jlenna.

MONIHOCTE 3JIEKTPUYECKOrO0 TOKa. TemioBas MOIIHOCTb, BbIIEseMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTUBJICHHE HCTOYHMKA TOKa. 3akoH Oma miis
MOJTHOW  (3aMKHYTOH) JJICKTPUYECKOW TIenmd. MONIHOCTh HCTOYHHKA TOKA.
KopoTkoe 3aMbIkaHueE.

KonzeHcaTop B ienu MOCTOSTHHOTO TOKA.

TexHuyeckue yCTpONCTBA W TEXHOJOTMYECKHUE TMPOIECCH. aMIepMeETp,
BOJILTMETP, PEOCTAT, CUETUMK AIEKTPUUECKON SHEPTHUHU.

Hemoncmpayuu.

W3mepeHne CUITbl TOKA U HaIIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUS IS PE3UCTOPA,
JIaMITbl HAaKaJIMBaHUS U CBETOMO/A.

3aBUCUMOCTh COMPOTUBJICHUS ITUIMHIPUYECKUX POBOJHUKOB OT JIJIUHBI,
IJIOIIA/IM TTOTIEPEYHOIO CEUCHUS U MaTeprara.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT COTPOTUBIIEHUS IPU TOCTOSTHHOM
HaIPsKCHUH.

[Ipssmoe nzmepenune D/1C. KopoTkoe 3aMbpIKaHHE TalbBAaHUYECKOTO JJIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

Crnioco6bl coenHeHust ICTOYHUKOB Toka, D/[C Gartapeii.

HccnenoBanne pa3HOCTH MOTEHIMAJIOB MEXKIY MOJIOCAMH MCTOYHMKA TOKa
OT CHJIbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamoprvie padomuol, nPAKMUKYM.

HccenenoBanne CMEMAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTUBIIEHUS POBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKAa OT HAIpSDKEHHS UL JIaMITbI
HaKaJMBaHMUS.

VYBenuueHue npezena u3MepeHus ammnepMeTpa (BoJIbTMETpa).

N3mepenune DJ1C 1 BHYTPEHHET0 COPOTUBIICHUSI HCTOYHMKA TOKA.

Uccnenosanue 3apucumMoctd J/]C rambBaHUYECKOTO 3JIEMEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMbIKaHHH.

HccnepoBanue pa3HOCTH MOTEHUMAIOB MEXAY MOJIOCAMU MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEIIH.

Hccnenoanue 3aBUCMMOCTH TMOJIE3HON MOIIIHOCTH UCTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 paznuunvix cpeoax.

DJIeKTpUYECKasi  MPOBOJUMOCTb  Pa3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOAUMOCTE TBEPJBIX METALIOB. 3aBUCHUMOCThH COMPOTUBIICHUS METAJIJIOB OT
TemnepaTrypbl. CBEpXIPOBOJUMOCTb.



DIEeKTpUYECKHd TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CobcTBeHHass W TpUMecHass  MPOBOJUMOCTH
noJIynpoBOIHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS TUCCOLUALMA.
OnekTtponus. 3akoHsl Dapajes s AIEKTPOIH3a.

DJIeKTpUYECKU TOK B razax. (CaMOCTOATENbHBIM M HECAMOCTOSTENbHBIN
pasps. Pa3nuyHbie TUITBI CAMOCTOSATENBHOTO pa3psiaa. Monnus. [lnasma.

TexHUUecKue yCTpPOHMCTBA M MNPAKTUUYECKOE NPHUMEHEHHWE. ra3opa3psaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBasi TpyOKa, MOJIyIIPOBOJHUKOBBIE NPUOOPHI: THOJ,
TPaH3UCTOP, (POTOAMOJ, CBETOAMOJ, TadbBaHWKA, padUHUPOBAHUE MEIH,
BBITUTABKA aJTFOMUHUS, SJICKTPOHHAST MUKPOCKOMHSI.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUSI METANIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH AIIEKTPOIUTOB.

3akoHsl 3nekTpoiinza dapaznes.

HckpoBo pa3psia U IPOBOAMMOCTB BO31yXa.

CpaBHEHME NTPOBOAUMOCTH METAIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUO/A.

Yuenuueckuit sxcnepumenm, nabopamoprvie padomol, nPAKMUKYM.

Habmtoienue snekrponusa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnenoBanue  3aBUCMMOCTH  COINPOTUBIIEHHS  TEPMOPE3UCTOpA  OT
TEeMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3HYeCKHH MPAKTHKYM.

Crioco0bl n3MepeHus: GU3NYECKUX BEJIMYMH C UCIOJb30BAaHUEM aHAJIOTOBBIX
U UUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX AATUUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX UM3MEPEHHM, HCCIEAOBAHUN  3aBUCUMOCTEU
(Gu3nUecKUX BEIWYHMH, MPOBEpPKa MPEAJIOKEHHBIX rumnore3 (BeiOOp U3 padoT,
ONMMCAHHBIX B  TEMAaTUYECKHX  paslieNiax «YUYEHMYECKHH  HIKCIIepHUMEHT,
1abopaTopHbIC pabOTHI, MPAKTHKYMY).

MexnpeaMeTHbIE CBSI3H.

NUzyuyenne kypca ¢usuku yrioyonénHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCSL C YUETOM COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTe€MaTHUKH, OMOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMOO008 HAYUHOZ0
nO3HAHUA. SBIICHUE, HAY4YHbIH (aKT, TUroTesa, (pumyeckas BeIWYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJICTUPOBAHUE, MOJENb, HW3MEPEHHUE,
MOTPEITHOCTH U3MEPEHHH, U3MEpUTENIbHbIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuka. pelleHUE CHUCTEMbl YypaBHeHUU. JluHelHas QyHKus,
napabona, rurepbona, ux rpaguky U cBoicTBa. TpHUroHOMeTpHueckue (PyHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 MX MPOEKIMHU HA OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB.

Bbuonocus: mexanudeckoe JBMXEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEIUIOOOMEH JKHUBBIX OPTaHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaloIlel cpenpbl,
yTHIH3alusg OHWOOPraHMYECKOTr0 TOIUIMBA I BBIPAOOTKM «TEIUIOBON» H
AIIEKTPO3HEPTHH, TIOBEPXHOCTHOE HATSKEHUE U KaIWJIJISIPHBIE SIBJICHUS B IPUPOJIE,
ANEKTPUUYECKUE SBJICHUS B dKUBOU MPUPOJE.

Xumusa: HUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHWE aTOMOB M MOJEKYI,
MOJb BEIIECTBA, MOJISIPHAs Macca, IOJyYEeHHE HAHOMATEPHUAJOB, TEIUJIOBBIE
CBOICTBa TBEPABIX TEJN, KUAKOCTEH U T'a30B, JKUJIKUE KPUCTAILIbI, 3JIEKTPUUECKUE
CBOMCTBA METAJIJIOB, JJIEKTPOJIUTHYECKAs TUCCOLMALNS, FaIbBAHUKA, JIEKTPOHHAs
MUKPOCKOIIHSI.

TI'eozpaghus: BnaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua:. npeoOpa3oBaHUE JBUKEHUU C HCIIOJIb30BAHMEM MEXAHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHHUKE, CTATHYECKHME KOHCTPYKUUU
(kpoHIITElH, peméryaTtbie KOHCTPYKIMH), HCIIOJIb30BAHUEC 3aKOHOB COXPAHCHUS
MEXaHHKH B TEXHHKE (THPOCKOI, BOJOMET W JPYTHE), JBHUIAaTElIb BHYTPCHHETO
cropanusi, naposasi TypOHHa, ObBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIyYEHUS! COBPEMEHHBIX MAaTepuaioB, B TOM YHCI€ HAHOMAaTepUaJOB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3aIlMTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opa3psAHbIE JTAMIIbI, TTOJIYIIPOBOHUKOBBIE TPUOOPHI, TAIbBAHHKA.

11 KJIACC

Pa3nen 4. DjaexkTpoaguHaAMHKA.

Tema 4. Maznummnoe noae.

B3auMopeiicTBUE TIOCTOSIHHBIX MAarHUTOB W MNPOBOAHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarHuTHOM uWHAyKuumd. I[IpuHomn cynepno3uuuu
MAarHUTHBIX NTOJIEN. JIMHMM MarHUTHOM MHIYKIWH.

MarautHoe 1oJie MPOBOJHUKA ¢ TOKOM (MPSMOIo MPOBOJHUKA, KATYIIKA M
KpYroBoro Butka). OmeIT DpcTena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuina JlopeHua, €€ HanpaBjiIeHUE U MOAYb. JIBUKEHHE 3apSyKEHHON YaCTUIIBI
B OJHOPOJIHOM MarHUTHOM mojie. Pabora cumsl Jlopenia.

MaruauTHoe nose B BeiecTBe. DeppoOMarHeTUKy, napa- U TMaMarHeTUKHU.



TexHuueckue YCTpOﬁCTBa M TEXHOJIOTHYCCKHUE IIPOLCCChl. IIPUMCHCHHUC

MTOCTOSTHHBIX MarHuTOB, AIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP,
AIEKTPOJBUTATEND SIKOOH, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHIL.
Hemoncmpayuu.

Kaptuna  nuMHMM  WMHAYKOMM  MAarHUTHOTO  MOJSA  IMOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

KapTtuHa nuHU MariuTHOW UHAYKIMU TTOJISL JJIMHHOTO TIPSIMOTO IMPOBOTHUKA
Y 3aMKHYTOT'O KOJIBLIEBOI'O MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

JevictBue cuibl JIopeH1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBmxeHus myyka 3J€KTPOHOB B MarHUTHOM TIOJIE.

[Tpuaumn JICVCTBUS AJIEKTPOU3MEPHUTEILHOTO npubopa
MarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie pabomol, npaKmuKym.

HccnenoBanne MarHUTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHETHKOB.

HccnenoBanue AelCTBUS NOCTOSTHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenne cuitbl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Ornpenenenrne MarHUTHOW UHIYKIIUM Ha OCHOBE U3MEPEHUSI CUIIbI AMIIEpa.

Tema 5. InekmpomazHumnas UHOYKUus.

SBeHne DNEKTpOMAarHMTHOM MHAYKIUU. [IOTOK BekTOpa MarHUTHOU
naaykuuu. JOJIC wHAyKnuu. 3akoH SIEKTpOMarHuTHOM uHAYKuuu Dapanes.
Buxpesoe anekrpuueckoe nojue. Toku Pyko.

OJC uHAYKUMH B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[TpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LIENM IOCTOSSHHOIO TOKA.
SBnenue camounnaykiuu. I1C caMOUMHAYKIIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHH4ecKkrue yCTpPOMCTBA U TEXHOJIOTMYECKHE MPOLECCHl: HUHIAYKIIMOHHAS
MeYb, COJICHOU/I, 3al[UTa OT JICKTPU3ALMU TEJ MPU ABUKEHUU B MArHUTHOM I10JIE
3emMiu.

Jemoncmpayuu.

HaOmronenue siBieHust 37eKTPOMArHUTHOM UHAYKITUH.

Hccnenoanne 3aBucumoctd JOJIC MHIOYKIMM OT CKOPOCTH W3MEHEHMS
MAarHUTHOTO TIOTOKA.



ITpaBuno Jlenna.

[Tagenre MarHuTa B aJlOMUHUECBOM (MeIHOI) TpyOe.

SIBreHNEe CaMOMHIYKIIHUH.

HccnenoBanue 3aBucumMoctd DJIC caMOMHIYKIMH OT CKOPOCTH M3MEHEHUS
CUJIBI TOKA B LIEMH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomut, nPAKMUKYM.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHOW UHAYKIIHH.

Onpenenenre MHAYKIUU BUXPEBOTO MarHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHTYKLIAH.

COopka MoJienu IEKTPOMAarHuTHOTO FeHepaTopa.

Pa3nen 5. Kojie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedvanus.

KonebarensHas cuctema. CBoOOIHBIE KOICOAHNUS.

["apMonnyeckue kosebanus. KuHemaTuueckoe M JIMHAMHYECKOE OINHUCAHUE.
DHepreTHYecKoe ONMUCaHue (3aKOH COXpPAHEHUS MEXaHWYeCKOW dHepruu). BeiBoj
JUHAMHYECKOI0 ONMMCAHUS FapMOHUYECKUX KOJEOaHUN U3 UX IHEPIeTUYECKOro U
KMHEMaTH4YECKOTO ONHUCAHMSL.

Amvmutyna u ¢asza konebanui. CBsI3b aMIUIMTYJbl KOJEOAHU HCXOAHOU
BEJIMYMHBI C aMIUITUTYIaMU KOJIeOaHUM €€ CKOPOCTU U YCKOPEHHUS.

[lepmon u uacrora koneOGanuii. I[lepmon Mmanbix CBOOOJTHBIX KOJI€OAHUN
MaTeMaTHYeCcKoro MasTHUKa. [lepuoa cBOOOIHBIX KOJIEOAHUM MPYKHMHHOTO
MasTHHKA.

[TonsiTHe 0 3aTyxarolmux KojaeOaHusx. BeiHyKeHHbIe KoneOanus. Pe3oHaHc.
Pe3sonancHas kpuBas. BinusHue 3aTyxaHuss Ha BHUJ PE30HAHCHOW KpPHBOM.
ABTOKOJIE0aHUSI.

TexHu4eckue yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: METPOHOM, YacHhl,
KaueJu, My3bIKalbHbl€ MHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anuch Kosae0aTeabHOro ABUKECHHUS.

Habntoienne He3aBUCUMOCTH MEpUo/ia MalbIX KoJdeOaHUM rpy3a Ha HUTH OT
aMILTATYIbI.

HccnenoBanue 3aTyxarmux KoiaeOaHU U 3aBUCUMOCTH MIEpUOJa CBOOOIHBIX
KOJIEOaHUI OT COMPOTUBIICHUS.

HccnenoBanme kojebaHuii Tpy3a Ha MACCHBHOM MpPYXHHE C IIEJIbIO
dbopMupoBaHUs MTpeICTaBICHUI 00 UeaNbHON MOJIEIN MPYKUHHOTO MasATHHUKA.

3aK0H COXpaHEHUs YHEPTUU IIPU KoJIeOaHUSAX rpy3a Ha MPYKUHE.

HccnenoBanue BhIHYKICHHBIX KOJIEOaHUI.

HaOmronenue pezonasca.

Yuenuueckuii skcnepumenm, nabopamopmsie padomot, npaKmMuKym.



N3mepenne mnepuoja CBOOOJIHBIX KOJIEOAHUNW HUTSHOTO M TPYKUHHOTO
MasiTHUKOB.

N3yuyenune 3aKOHOB JIBUKEHHUS TeJa B X0JI€ KoJieOaHUil Ha yIpyroM MojBece.

N3yuyeHue ABMKEHUS! HUTSHOTO MasATHHKA.

[IpeoOpa3zoBaHu€e SHEPTUH B PYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXAOIIUX KOJIEOAHUI.

HccnenoBanue BhIHYKICHHBIX KOJIEOaHUI.

Tema 2. DnekmpomazHummnosie Konedanus.

Konebarenbupiii  koHTYp. CBOOOIHBIE AJIEKTPOMATHUTHBIE KOJICOAHUS B
ujeanbHOM KosiebaTreabHOM KOHType. Popmyna Tomcona. CBs3b aMIUIATYAbI
3apsjia KOHJEHcaTopa C aMIUTUTYI0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aK0OH COXpaHEHUs YHEPTUH B UACATHHOM KOJIeOaTeIbHOM KOHTYPE.

3aTtyxaronme AIEKTPOMArHUTHBIE KOJIeOaHUsl. BrinyxneHHbIe
AIIEKTPOMATHUTHBIE KOJIEOaHUS.

[lepemeHHbII TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIMTYZHOE U
JEHCTByIOLEE 3HAUEHHWE CHJIBI TOKAa W HANpsyKEHUs MpU pa3audyHod (opme
3aBUCUMOCTH IIEPEMEHHOI'0 TOKA OT BPEMEHHU.

CuHycOMTAIbHBIA TIEPEMEHHBIM TOK. Pe3nmcTop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIEMM CHUHYCOUZAIBHOTO IEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3oHaHC HanpskeHUN.

Wneanbubiii  Tpanchopmarop. I[lpousBonctBo, mepenaya v mnotpebiIeHHE
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKM MPH MIPOU3BOJACTBE dJeKTpodHepruu. Kynbprypa
WCIIOJIb30BaHNUs AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HM.

TexHn4ecknue yCTpOWCTBA M TEXHOJOIMYECKUE MPOLIECCHI JIEKTPUUECKUI
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JUHUU JIEKTpONEpeaay.

Jemoncmpayuu.

CB0OOIHBIE IEKTPOMArHUTHBIE KOJIeOaHus.

3aBUCUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUI OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpA.

OcuiorpaMMbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXalOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUIH.

Mopenb 3JIEKTpOMarHuTHOTO TEHEPATOpA.

BriHyKIeHHbIE CHHYCOUIaTbHBIE KOJIEOaHUs.

Pe3ucrtop, KaTymka MHAYKTUBHOCTH M KOHJEHCATOP B LIEMU NEPEMEHHOTO
TOKA.

Pe3onanc mnpu MOCIIENOBATENIBHOM COEAWHEHWH PE3UCTOPA, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpa.

YCTpoiCTBO ¥ IPUHITUTT ACUCTBUS TpaHCHOpMaTOpa.



Mogens TMHUYU IEKTPOIEPEAAYUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomul, nPAKMuUKyM.

N3yuenue Tpanchopmaropa.

HccnenoBaHue MEpEMEHHOTO TOKA 4Yepe3 MOCIEN0BAaTENbHO COEIWHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

Hab6nronenue 351eKTpoMarHuTHOTO pe30HaHcA.

HccnenoBanue paboThl HCTOYHHUKOB CBETA B IIEMU IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaZHUMHbBLE GOJIHDBL.

MexaHuueckue BOJHBI, YCJIOBHS HX pacnpoctpaHeHus. Ilonepeunble u
pOJIOJIbHBIE BOJHBL llepuon, CKOpoCTh pacnpocTpaHEHUss W JJIMHA BOJIHBL.
CBoiicTBa MEXaHWYECKHMX BOJIH: OTpPa)KE€HUE, MpeJoMJICHUE, HUHTepPEepeHIUs Hu
nudpaxms.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIyMoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBHS U3JIyYEHHUs JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTanMs1 BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH.  OTPaXXEHHE,  IPEIOMIICHUE,
noJisipu3anus, uHTepdepeHuns u qudpakims.

[IIkana 3MEeKTPOMArHUTHBIX BOJIH. [IpUMEHEHHE ANEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIBI paMOCBSI3U U TeNEBUACHUS. Painonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPeIbl.

TexHuuecKkue yCTpPOMCTBA M TNPAKTUYECKOE NPUMEHEHUE. MY3bIKAJIbHbBIE
WHCTPYMEHTHI, pajiap, paaIuonpuEéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus,
yJIbTPa3ByKOBasl IMATHOCTUKA B TEXHUKE U MEJULIMHE.

Jemoncmpauuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOAOIbHBIX BOJIH.

Koneobmromeecs Teo Kak UCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT 4aCTOThI KOJICOaHUH.

HabmtoieHue oTpaskeHus U NpeoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiinil MEXaHUYEeCKUX BOJTH.

AKyCTUYECKUI PE30OHAHC.

CBolicTBa yJbTpa3ByKa U €ro NpuMEHEHHUE.

Habmtonenne cBS3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOW H
4aCTOTON KOJICOAHMUIA.

HccnengoBanue  CBOMCTB ~ DJIEKTPOMArHUTHBIX  BOJIH! OTpaXCHHUE,
npeoMIIeHUE, oJispu3anius, Tudpaxius, UHTepPepeHIIUs.

O6HapyxeHue nHPpaKpacHOro U yIbTPahruoIECTOBOTO U3ITYyUYECHUM,

Yuenuueckuii sxcnepumenm, nabopamopnvie padomul, NPAKMUKYM.



N3ydenune napameTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pPACIPOCTPAHEHHUE CBETa B OJHOPOIHOU cpene. Jlyd cera.
To4euyHbIli HICTOYHHK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OoTpaxkeHus cBeTa. [locTpoeHue n3o0pakeHui B
riockoM 3epkaie. Chepudeckue 3epkaa.

[Tpenomiienne cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN TTOKa3aTeNb
npesnomieHust. OTHOCUTEIbHBIA NTOKa3aTelb npeaomiieHus. [1ocTosHCTBO 4acTOThI
CBETA M COOTHOIICHHE JUIMH BOJIH NPHU NEPEXOJE MOHOXPOMATHYECKOIO CBETA
4yepes3 rpaHully paszena IByX ONTUYECKUX CPEI.

Xon nydeit B mpusme. [ucnepcusi cBeta. CIOXHBIM cocTaB O€0ro CBETA.
IIBeT.

[lonHoe BHyTpeHHEEe OTpakeHue. [IpenenpHbIi yroa MoJHOTO BHYTPEHHETO
OTPaKECHUS.

Cobuparonue u pacceuBaromive JuH3bl. ToHkass swmH3a. DokycHoe
paccTossHHE€ U OINTHUYEeCKas CHJIa TOHKOM JMH3bI. 3aBUCUMOCTb (DOKYCHOTO
paccTOsIHUSI TOHKOW c(epuyecKod JIMH3BI OT €€ T€OMETPUU M OTHOCUTEIHHOIO
ITOKA3aTeIIs MPEITOMIICHUS.

dopmysia TOHKOW JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

XoI Jsy4a, NpOLIEAUIEro JUH3Y I0J INPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOU
ontuueckoil ocu. IlocTpoeHne wH300pak€HUH TOUYKM M OTpe3Ka MpsSMOM B
cOOMpaIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Onrtuueckue npuOopbl. Pazpemiaronias cnocoOHOCTh. ['71a3 Kak onTuyeckas
cucrema.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBuss HaOMoOIEHWS MAaKCMMyMOB M MHUHMMYMOB B HHTep(hEpPEHUUMOHHOU
KApTUHE OT JBYX KOTEPEHTHBIX HCTOYHMKOB. [IprMepsl KIIacCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakuvoHHas peméTka. YCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCUMyMOB IIpM  TNAJEHWH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHME IIPOLECCHI. OYKH, JIyNa,
nepucKkon, Qortoamnmnapar, MHUKPOCKOI, MPOEKIMOHHBIA amnmapar, MPOCBETIICHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, AU(PPAKIUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHbBI OTPAKECHUS CBETA.



HccnenoBanue npenoMIIeHHs CBETA.

Hab6nroenue nojiHoro BHyTPEHHETO OTpakeHusi. MoJieb CBETOBOIA.

HccnenoBanne xoAa CBETOBBIX IIYYKOB YEPE3 IUIOCKOMAPAJLIECIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB N300payKEHUH B JTMH3AX.

Mopenu MUKpocKoma, TeJIECKOna.

Habmronenue natepdepeHInm cBera.

HaOnronenue 11BeTOB TOHKUX MIEHOK.

HaOnronenue nudpakiuu ceera.

Nzydenne quppakiimOHHON PEIIETKH.

Hab6nronenue nupakiimoHHOTO CHEKTpa.

Hab6nronenue nucnepcun cBera.

HaOnronenue nossipusanuu CBeTa.

[IpuMeHeHue OJISIPOUIOB JIJISl U3YUCHHSI MEXaHUYECKUX HANPSHKEHUH.

Yuenuueckuii skcnepumenm, navopamopnsie padomel, npaKmMuKym.

N3mepeHune nokazaresis NpesioMICHUs CTEKIA.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO PAcCTOSHHS OT BemiecTBa (Ha
pUMeEpPe KHUJKUAX JTHH3).

N3mepenrie POKYyCHOTO pacCTOSHMS pacCEUBAOUIUX JIMH3.

[Toy4yeHue n300pa>keHUs B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3HI.

[Tomyyenue n300pa>keHUs B CUCTEME U3 JIBYX JIUH3.

KoHcTpyrnpoBaHue TEIECKOMUYECKUX CUCTEM.

Ha6nronenue nudpaxkuuu, nHTEpPEepeHny U MOISIpU3aluu CBETA.

N3yuyeHue nosspu3aluy cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yuenune naTepPEepeHIINm JIa3epHOTO U3JIYYCHHS Ha IBYX IIEIISX.

HabGnronenue nucnepcunu.

HaOmnronenue u ucciegoBanue Iu(ppakiimOHHOTO CIEKTPA.

N3mepeHne JIuHbI CBETOBOM BOJIHBI.

[Toydyenue criekTpa U3Iy4YeHHs CBETOIMOA TPHU MOMOIIU IU(PPaKIIMOHHON
PEIIETKH.

Pa3nen 6. OcHOBBI crIeNUAIBLHON TEOPUU OTHOCHTEIbHOCTH.

I'paHuubl  MPUMEHUMOCTH  KJIIACCHYECKOM  MexaHuku.  IlocTynatsl
CHEeUaIbHON TEOPUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON — mHTepBas.  [IpeoOpaszoBanus  Jlopenia.
VYcnoue npuunHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKpaIEHUE JIJTMHBI.

DHEPrUsi U UMITYJIbC PEIISITUBUCTCKON YaCTHIIbI.

CBs13b MacChl ¢ SHEpPruel U UMITYJILCOM PEIIATUBUCTCKON YaCTUIIbl. DHEPTHUS
MOKOAI.



TexHuyeckue yCTpoHWCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIYTHUKOBBIE
MPUEMHUKH, YCKOPUTEH 3aPSKEHHBIX YACTHIL.

YyeHndeckuil SKCIIEpUMEHT, J1abopaTOpHbIe PaOOThI, MPAKTUKYM.

OmnpeneneHne WMITyJIbCa W DHEPrUW  PEISATHBUCTCKUX  dacTull (1o
dotorpadusiM TPEKOB 3apsHKEHHBIX YaCTHI B MAarHUTHOM IT0JIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKyaapHo-801H0801 0yaiu3m.

PaBHOBecHOE TeruioBOe M3iIydeHue (M3IydeHrne abCONOTHO YEPHOTO TENa).
3akoH cMmenieHus: Buna. ['unoresa [Inanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®dororddext. OnbiTel A. I'. CroneroBa. 3akonsl pororddexra. YpaBHeHUE
OuHmTelHa 11 ororddekra. «KpacHas rpanumna» gorosddekra.

JlaBnenue cBeta (B 4YaCTHOCTH, JIaBliEHHWE CBeTa Ha aOCOIIOTHO
MOTJIONIAIONIYI0O M a0COIFOTHO OTpakarollyto IMoBepXHOCcTh). OmbiTer 1. H.
JleGenena.

BosiHoBbIE cBOMCcTBA yacTull. BonHel ne bpond. JlnuHa BoaHbl ne bpoitis u
pasMepbl  00JacTH JIOKAIM3allMK JBIDKYIIEHCs dactuilbl. KopmyckynspHo-
BOJIHOBOU Jyanu3M. /udpakius 31eKTpOHOB Ha KpUCTAIIAX.

Cneunduka nsmepenuii B MUkpomupe. COOTHOLIEHUSI HEOINpPEAeIEHHOCTEN
['eit3enOepra.

TexHuyeckue yCTpoHCTBA M TEXHOJOTHMYECKUE IIPOLIECCHI: CHEKTPOMETP,
dboTodsieMeHT, (POTOJATUMK, TYHHEIbHBI MHMKPOCKOI, COJIHEUHas Oarapes,
CBETOJIUO/I.

Jlemoncmpayuu.

®otorh(exT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeIHETO GoTodddexTa.

UccnenoBanue 3aBUCUMOCTH  COMPOTHUBJICHUSI  TMOJYNPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oartapesi.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomul, nPAKMUKYM.

Hccnenosanue Gporopesucropa.

N3mepenne nocrosiHHoM [lnanka Ha ocHOBe uccienoBanus Gorodddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSIKEHHUSI.

Tema 2. Quzuka amoma.

OneITEl MO HCCIENOBAHUIO CTpoeHus aroma. [lmanerapHas moxaens aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noryomnieHue GOTOHOB MpU MEPEXOAE aToMa
C OJJHOTO YPOBHSI DHEPTMHU HA IPYTrOM.



Buael ciektpoB. CeKTp ypOBHEN I3HEPTUHM aTOMa BOAOPOAA.

CHnoHTaHHOE U BBIHYKJIEHHOE U3JIy4eHHe cBeTa. Jlazep.

TexHuyeckue yCcTpoHMCTBAa M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaIbHBIN
aHanmu3 (CIeKTPOCKOI), Jla3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopa.

Habnronenue muHeyaThIX CIEKTPOB.

Y CTpONCTBO M AENUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHULL.

Omnpenenenre JUIMHBI BOJTHBI Ja3€PHOT0 U3TyUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomot, npaKmMuKym.

HaOmronenue mMHEHYaTOrO CIrIeKTpa.

HccnenoBanue CreKTpa pa3pekeHHOr0 aTOMApHOIO0 BOAOPOJA U U3MEPEHUE
noctossHHoU PunbGepra.

Tema 3. Duszuka amommno2o A0pa u 31eMeHMAPHBLIX YACHUY,.

Hyxnonnass mogens siapa ['erizen6epra—lBanenko. 3apsa siapa. MaccoBoe
qucio Aaapa. M30tomnsl.

PagnoaktuBHOCTh. AJjbda-pacnag. ONEKTPOHHBIM M TO3UTPOHHBIA Oera-
pacrman. ['amMa-n3nydeHue.

3aKOH pPaJuOaKTUBHOTO pacnaja. PaauoakTHUBHBIE H30TOIBI B IPHUPOJIE.
CBolicTBa MOHHU3UPYIOLIErO0 H3Iy4YeHUs. BiusHHE pajMOaKTUBHOCTH HA JKUBBIC
opranu3mbl. EcrecTBeHHbIN (poH n3nydenus. Jlosumerpusi.

DHeprus CBA3U HYKJIOHOB B sA1ipe. Snepusie cuibl. Jledpekt Macchl sapa.

Anepubie peakuuu. [enenue u cunres saep. SAnepueie peakropsl. [TpoOaemsl
YIPaBIIEMOr0 TEPMOSAEPHOTO CHHTE3d. OKOJOTHYECKHE ACHEKTHI Pa3BUTHS
AIEPHON YHEPrETUKMU.

Mertoabl peructpaliy U UCCIIEN0BAHUSA YJIEMEHTAPHBIX YACTHLL.

OyHJaMEHTAIbHBIE B3aMMOJCHCTBUA. bapuoHBI, ME30HBI W JICOTOHHI.
[IpencraBnenne o CtanmapTHoN Moaenu. KBapk-rirooHHAas MOJENb aAPOHOB.

@uzuka 3a npeaenamu CrtaHgapTHoOl Monenu. TéMHas Marepus U TEMHas
DHEPIusl.

EauHcTBO uznueckoi KapTUHBI MUpAa.

TexHnyeckue yCcTpoiucTBa U TEXHOJOTHUECKHE MTPOLIECCHI: TO3UMETP, Kamepa
BunbcoHa, sAepHbIi peakTop, TEPMOSACPHBIA peakTop, aTomHas OomoOa,
MarHMTHO-PE30HaHCHAsI TOMOTrpadusl.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomot, npaKmuKym.

HccnenoBanue TpeKoB 4acTull (10 roTOBBIM GoTorpadusim).

HccnenoBanue paguoakTUBHOIO (POHA C UCIIOJIB30BAaHUEM JO3UMETPA.

N3yuenue norsiomeHus 0eTa-4acTull aTlOMUHUEM.

Pa3nen 8. DjieMeHTBI aCTPOHOMMHU M ACTPO(PUBUKH.



Otanel pa3BUTHS acTpoHOMUU. [IpHKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHOoMUHU. [IpUMEHUMOCTb 3aKOHOB (DU3UKH [JIsi OOBSCHEHUS MPUPOIBI
KOCMHUYECKHX 00bEKTOB.

Metoapl acTpoHOMHUYECKUX HcclieoBaHui. (COBpEeMEHHBIE ONTUYECKHUE
TEJIECKOIIBI, PAIMOTEIECKOIBI, BHEATMOC(EpHAs] aCTPOHOMHSI.

Bun 3Bé3gHoro Heba. Co3Be3ausi, sipkue 3BE3IbI, IUIAHETHI, UX BHUAMMOE
JBH>KCHUE.

ConuHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTouHuk sHepruu CoJiHIla U 3BE3 .

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH. J[Marpamma «CreKTpaIbHbIA KJIacc —
CBETHUMOCTB». 3BE3Mbl TIJIaBHOW MOCIIEIOBATENIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3]l TJIABHOW MOCJIEAOBATEIILHOCTH. BHYTpeHHEe CTpoeHue
3B€31. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKAECHUU U 3BOMonMUA CoJIHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. Ilomoxenuwe u aBwxeHue CoiHIIA B
[Nanmaktuke. Tunel ranakTuk. Paguoranaktuky U kBazapbl. YEpHbBIE ABIPHI B sIpax
rajakTHK.

Bcenennas. Pacmpenne Beenennoid. 3akon Xa06:ma. PazOeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PenmmkToBOE U3TydeHHE.

Macmrabnas ctpykrypa Beenennoii. Meraranaktuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUHU.

Yuenuueckue navnwoenus.

HaOnronenust 3B€31HOr0 HebOa HEBOOPYKEHHBIM TJIA30M C HMCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIIOKEHUHN ISl ONPEACIICHUS MOJI0KEHUsI HEOECHBIX 00OHEKTOB
Ha KOHKPETHYIO JaTy. OCHOBHbIE co3Be3ausi CeBEepHOro Noymapusi U SIpKUe
3BE3/IBL.

HaOntonenuss B Teneckon JIyHBI, IJIaHeT, TYMaHHOCTEH U 3BE3MIHBIX
CKOILICHUH.

Du3HYeCKHH MPAKTHKYM.

Crioco6bl u3Mepenust PU3NYECKUX BETUYUH C MCTOIB30BAaHUEM aHAJIOTOBBIX
U UQPPOBBIX U3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEIBHBIC TTOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEITUYMH.
OneHka rpaHull MOrPEITHOCTEM.

[IpoBeneHre KOCBEHHBIX M3MEPEHHM, HCCIEAOBAHUNA  3aBUCUMOCTEU
(GHU3NUeCKUX BEIWYHMH, MPOBEPKa MPEAIOKEHHBIX Trumnore3 (BeiOOp U3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  pazdenax «YUYEHUUYECKHM  HKCIEPUMEHT,
1abopaTopHbIC pabOTHI, MPAKTHKYMY).

O0o0mawniee MOBTOPEHUE.



O0o00111eHNEe U cHCcTeMaTU3alusl COAEpKaHUs pa3fesioB Kypca «MexaHuKa»,
«MonekynsipHasi pu3MKa U TEPMOJUHAMUKA», «IJIeKTpoauHaMuka», «Konebanus
U BOJIHBD», «OCHOBBI CIIELIMAIBHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
¢duznka», «IeMEHTHI ACTPOHOMUHU U aCTPODUBUKI.

Ponp ¢u3nkn uW acTpOHOMHUHM B IKOHOMHYECKOHW, TEXHOJOTHYCCKOH,
COLIMAJIbHOW M ATUYECKOM cepax AESITEIbHOCTH YEJIOBEKA, POIb U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOM HAYYHOU KapTHHE MHpaA, 3HAYCHHUE ONUCATENBHO,
CUCTEeMATHU3UPYIOIICH, OOBSICHUTEIPHOW W  MPOTHOCTHYECKOM  (PyHKUMIA
¢buznueckoil Teopuu, poib GU3NUECKON Teopur B (HOPMHUPOBAHUH TIPEICTABICHUN
0 (u3mveckoil KapTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpPa B OOIIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yriayonénHoro ypoBHs B 11 kiacce
OCYILECTBIIETCS C YYETOM COAECPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmunvie NOHAMUA, C6A3AHHbBIE C U3YYUECHUEM MENO008 HAYUHOZ0
NO3HAHUA. SBIICHUE, HAy4YHbIM (aKT, TUnoTe3a, pusmyeckas BEJIWYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, HSKCIEPUMEHT, MOJIETUPOBAHUE, MOJENb, HW3MEPECHHUE,
NOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, ITU(poBas 1adbopaTopusl.

Mamemamuka: pelIeHUE CUCTEMbl YypaBHEHHMU. TpUIrOHOMETPUYECKHE
(GYHKIUU. CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO. BEKTOpPBI M HMX NMPOEKIMM HA OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 3yeMEeHTApHBIX (GyHKUMMA. [Ipu3Haku 1omOOMS TPEyroabHUKOB,
oIpeJeeHUe MIIOMAAN MIIOCKUX PUryp U 00bEMa Tell.

Buonozua:. >nexkrpuueckue SBICHUS B JKMBOM NpHpoJe, KojebaTerabHbIE
JNBWKEHUS B OJKMBOW IPUPOAE, DOKOJOIMYECKHE PUCKA IPU IPOU3BOJCTBE
DIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYKAKOLIEH  CPEXb,
yJIbTPa3BYKOBasgi IJUArHOCTUKA B MEIHIMHE, ONTHUYECKUE SIBICHHUS B KUBOU
IIPUpPOJIE.

Xumusa: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPABIX
T€JN, MEXaHU3Mbl OOpa30BaHUs KPUCTAUIMYECKON PpEIETKH, CHEKTPabHbIN
aHaJus3.

T'eocpagpusa. wmarHuTHble TIONMIOCA 3€MJIM, 3QJI€KH MATHUTHBIX PY/I,
dboToCchEMKA 36eMHOM TTOBEPXHOCTH, ceicMorpad.

Texnonocua. TPUMEHEHUE IIOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpOJABUTATENb SIKOOM, TeHepaTop MEPEeMEHHOrO0 TOKAa, MHIYKIMOHHAs Ieyb,
JIMHHAM 3JIEKTPOIEepenay, dJIEKTPOJABUTaTElNb, pajap, PaguoONpPUEMHUK, TEIEBU30DP,
antenHa, TtenedoH, CBY-meub, yIbTpa3ByKOBas JIUArHOCTUKAa B TEXHUKE,



HpOGKHI/IOHHBIﬁ arrmapar, BOJIOKOHHAA OIITHKA, COJIHCUHAaA 6aTape$1, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAas DOHEPICTUKA 1 OKOJTOITMYCCKHUEC aCIICKThI e€ Pa3BUTHA.



INTAHNPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHDBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIbTATDBI

JINYHOCTHBIE pe3yJbTaTbl OCBOCHHMS Yy4yeOHOro mnpenMera «dPuznka»
JOJKHBI OTPaXKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAIOUINXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOM BHYTPEHHEW MO3UIMENH JIUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTALlUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM LIEHHOCTSM POCCHUHCKOIO OOIIECTBA, PACIIUPEHUE YKU3HEHHOTO
OMbITA M OMbITA JESITEIBHOCTU B IMPOILECCE PeaTN3alld OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEIBHOUN €SI TEIbHOCTH, B TOM YHUCIIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS .

e Cc(OPMUPOBAHHOCTh TPAXKAAHCKOM  MO3UIMU  OOy4YaroIIerocs  Kak
aKTUBHOT'O M OTBETCTBEHHOI'O YJ€HA POCCUICKOI0 00IIECTBa;

e TMPUHATHE TPAJAUIIMOHHBIX OOIICUYETIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKHUX LIEHHOCTE;

e TOTOBHOCTb BECTH COBMECTHYIO AECATEIBbHOCTh B HHTEPECAX T'PAKIAHCKOTO
oOlIecTBa, Y4YacTBOBAaTb B CaMOYIpPaBJI€HWH B 00pa30BaTEIbHON
OpraHu3alky;

e YMEHHE B3aWMOJICHCTBOBATH C  COLMAJIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUH C UX (QYHKIUSIMH U HA3HAYCHUEM,

e TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIE€ATEIBHOCTH.

NATPUOTUYECKOT0 BOCTIMTAHUA:

e chOpMUPOBAHHOCTH POCCHICKOI rpaXxJaHCKOU HUJIEHTUYHOCTH,
MaTpUOTU3MA,;

e IIEHHOCTHOE OTHOIIEHHUE K TOCYJApCTBEHHBIM CHMBOJAaM, JTOCTHUKECHHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

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

e CIIOCOOHOCTBH OIIEHMBATH CUTYAIlUIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B IEATEIILHOCTU YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIa/a B MOCTPOCHUE YCTOMUYUBOTO OyayIIETO.

ICTETHYECKOT0 BOCIIUTAHMA:

e DOCTETMYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYasl O3CTETUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO PU3NIECKON HAYKE.
TPYOBOI0 BOCIIUTAHMS .



UHTEpEC K pa3indHbIM cepaM mpodheCcCHOHATBLHON e TEIBHOCTH, B TOM
YHClie CBSI3aHHBIM C (U3UKOW ¥ TEXHWKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOp Oymymiel nmpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC
YKU3HCHHBIC TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K 0Opa3oBaHHI0O W CaMOOOpa30BaHHUIO B
o0mactu (PM3WKHU HA MIPOTHKEHUHU BCEH JKU3HHL.

IKOJIOIT'HYE€CKOI'0 BOCIIMTAHUA .

c(OPMUPOBAHHOCTH IKOJOTUYECKON KYJIbTYphl, OCO3HAHUE TI00aIHLHOTO
XapakTepa 3KOJOTUYECKHUX MPOOIeEM;

IUIAHUPOBAHUE W OCYILIECTBICHUE JIEMCTBUM B OKPYXKAIOWIEH Cpele Ha
OCHOBE 3HaHUS 1IeJIel YCTONYMBOTO pa3BUTHS YEIOBEUECTBA;

pacuIMpeHre OmNbITa JEATEIbHOCTH SKOJOTMYECKOW HANpaBICHHOCTU Ha
OCHOBE UMEIOUINXCS 3HAHUU 10 (PU3HKE.

IIECHHOCTH HAYYHOI'0 IIO3HAHMSA .

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NYECKON HAYKH;

OCO3HAaHHE IEHHOCTH HAy4YHOW MAESTEIbHOCTH, FOTOBHOCTH B IPOIECCE
U3YUYCHHUS (PU3BMKUA OCYIIECTBIISITh TMPOEKTHYIO M HCCIIEIOBATEIbCKYIO
NEATEeIbHOCTh UHAUBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBble JJornueckue J1eicTBUA:

CaMOCTOATENbHO  (pOopMyIHMpoBaTh M  aKTyalu3upoBaTh MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEATh 1EIN NESITEIbHOCTH, 3a/1aBaTh NapaMeTpPbl U KPUTEPUU HX
JNOCTHKEHHS;

BBISBJISITh 3aKOHOMEPHOCTM U TMPOTHUBOPEUHS B PacCMaTpUBAEMBbIX
(bU3UYECKUX SIBICHUSX;

pa3pabaThIBaTh IJIaH PEUIEHUS] MPOOJIEMbI C YUETOM aHaIM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb, OIIEHUBATh COOTBETCTBUE
pe3yIbTaTOB LIEJIAM, OLIEHUBATHh PUCKH MOCJIEICTBUI 1€ITEIbHOCTH,
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCIOBHUSIX PpEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.

Bba3oBble ucciienoBarejnLCcKHe 1eHCTBUSA.

BJIa/ICTh HAYYHOH TEPMHMHOJIOTHEH, KIIFOUEBBIMU TOHITHSIMHA M METOAAMH
(bu3nuecKoil HayKu;



BJaJeTh  HAaBBIKAMU  Y4eOHO-MCCIIEZOBATEIILCKOM M MPOEKTHOU
NesITEeIbHOCTH B 007acTh (PU3MKHM, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY IOMCKY METOJOB pemeHUs 3a1ad (U3NIECKOTO
COJIEep>KaHusl, MPUMEHEHUIO PAa3InYHBIX METOJOB MTO3HAHMUS,

BJIQ/IETh BUAAMH JCSITEIbHOCTH MO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTany, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IUYHBIX yUeOHBIX
CUTyallusX, B TOM YHCJE MPHU CO3JaHUHM Y4YEOHBIX MPOEKTOB B 00JacTH
buzukuy;

BBISIBJISITH TIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlU3UpOBaTh 3ajady,
BBIIBUTATh THUMNOTE3y €€ pEIIeHUs, HaxOIuUTh apryMEeHTBl JUIs
JI0Ka3aTeIbCTBa CBOMX YTBEP)KICHHM, 3a7aBaTh MapaMeTphl U KPUTEPUH
peleHus;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJE pEHICHUS 3aJaddl Ppe3ylbTaThl,
KPUTHYECKH OILIEHUBATh WX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (OPMYJIUPOBATH COOCTBEHHBIC 3aJjaud B 00pa30BaTEIbHOU
NESTEIIbHOCTH, B TOM YHUCIIE MIPU U3YUEHUH (PU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlMsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT,
yMETh TEPEHOCUTh 3HaHWS MO0 (U3UKE B MPAKTUYECKYIO 0O0JIacTh
KU3HECSITENbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00acTel;
BBIIBUTATh HOBHIE UJIEH, MPEJiaraTh OPUTHHAIBHBIE TIOXOAbI U PEIICHHS;
CTaBUTH MPOOJIEMBI U 331a4H, IOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora c nnpopmanueii:

BJIa/IETh HaBBIKAMHU MOJIy4eHUs HHMOpMaALMKU (PU3UUECKOTO COACpHKAHUS
U3 HWCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIISTH MOHCK,
aHaJIu3, CUCTEeMATH3alUI0 U HHTEPIpETali0 HUHPOPMALMK Pa3IuYHBIX
BUJIOB U ()OPM TMPEACTABICHHUS,

OLIEHHBATh JOCTOBEPHOCTHh MH(OPMALIHH;

UCIIOJIb30BaTh CpEACTBa HH(OPMAIMOHHBIX W  KOMMYHHKAIlMOHHBIX
TEXHOJIOTM B  PEIIEHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 33Jlad ¢ COOJI0JeHneM TpeOOBaHUNW 3PrOHOMMKH,
TEXHUKH O€30MacHOCTH, TUTHEHBI, PECypcocOepekeHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUYECKOrO COAEpKaHMS B pPa3iMYHbIX (hopMarax c
y4€TOM Ha3HauyeHus UHGOpMAlMUM U LEJIEBOM ayJuTOopuu, BhIOHMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3yaJIU3all1H.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIC JeHCTBUS !



OCYILIECTBJISITh  OOIIlEHHEe Ha Yypokax (HU3UKK W BO BHEYPOUHOU
JIEATEILHOCTH,

pacro3HaBaTh MPEANOCHIIKM KOH(MIUKTHBIX CHUTYallUd M CMAT4aTh
KOH(JIHUKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJCTB,;

MMOHUMAaTh u HCITOJIB30BaTh MPEeUMYIIECTBa KOMaHJIHOM 5
UHANBUAYATbHON pabOTHI;

BBEIOMPATh TEMATUKY M METOJBI COBMECTHBIX NEUCTBHH C Y4€TOM OOIMX
MHTEPECOB U BO3MOKHOCTEN KA 00 WICHA KOJIJIEKTUBA,

MPUHUMATh 1EJIM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JCHCTBUA MO €€ JOCTWKEHHUIO. COCTaBJIATH IUIaH
JNEeUCTBUH, paclpeesaTh POIU ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYK1aTh
pe3yJIbTaThl COBMECTHOM pabOTHI,

OILICHMBATh KAay€CTBO CBOEr0 BKJIAJa M KAXKIOIO yYaCTHUKA KOMAaHIbI B
OOIIMI pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM,;

npemjiaraTb HOBBIE MPOEKTHI, OLECHUBATh HMIACH C TO3ULIHMU HOBHU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B PA3IAYHBIX
CUTYyaIUX, NpOSIBIIATH  TBOPYECTBO U BOOOpaKeHHeE, OBITH
WHUIMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO ~ OCYILECTBIIATh IMO3HABATENIbHYIO JEATEIbHOCTh B
o0nactu (GU3MKA W aACTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh W
dbopMyIHpoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSATENIbHO COCTABJISITh IUIAH PELIECHUSI PACUETHBIX U KAUE€CTBEHHBIX
3a/1ay, IUIaH BBINOJHEHUS MPAaKTUYECKOM pabOThl ¢ yUYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMTOYTSHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacliupsATh paMKH ~ y4eOHOTro TMpeaMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHUH;

JenaTh OCO3HAHHBIM BBIOOpP, apryMeHTHpOBAaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLIECHUE;

OLIEHHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYIULUU B OOJACTH
(GU3MKY, TIOCTOSHHO TMOBBIIATH CBOM 00pa3oBaTENIbHBIM U KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOJIL, SMOIUOHAJIbHbIN HHTE/JIEKT:



JlaBaTh OIIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B AEATEIbHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YIbTATOB LEIISM,

BJIaJICTh HaBBIKAMHM II03HABATCIBHOM peduiekcuM KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHUI;

UCIIOJIB30BaTh MpUEMBI pediIeKCHHU JJi1 OIEHKHW CHUTYyallMH, BbIOOpa
BEPHOTO PELICHMUS,

YMETh OLIEHHBAaTh PUCKH U CBOEBPEMEHHO MPUHUMAThH PEIIEHUS MO HX
CHHU>KEHUIO,

MIPUHUMATh MOTHBBI M ApPryMEHThl JPYTHX MPHU AHAJIU3E PE3YJbTaTOB
JIEeATEIILHOCTH,

MPUHUMATh Ce0s1, TOHUMAs CBOM HEJIOCTAaTKH M JIOCTOMHCTRA,

MPUHUMATh MOTHUBBI M ApPryMEHThl JPYTUX MPHU AHAJIU3E PE3YJbTaTOB
NEITEIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA OMIHOKH.

B mporecce AOCTMXKEHUST JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOrpPaMMBI IO
bu3uke Ui YpPOBHS CpEIHEro oOmero ooOpa3oBaHUsS Y OOydYaroNIUXCs

COBEPIIICHCTBYETCS AMOITMOHATbHBIN WHTEJUICKT, TIPEATOIaT AFO I
c(hOpMHUPOBAHHOCTb!
e CaMOCO3HaHMs,  BKJIOYAIONIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HAIpPaBICHUs pa3BUTHSA COOCTBEHHOU
AMOIIMOHAJIBHOM c(epsl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIOCOOHOCTh aJalTHUPOBATBHCS K
HYMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALIMH, BKJIKOYAOIIEW CTPEMIIEHHE K JOCTHKEHHUIO LIEJIH
U ycrexy, ONTUMH3M, THUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATh, UCXOMAS U3
CBOMX BO3MOKHOCTEH;

SMMATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IMOHUMaThb 3MOLIMOHAIBHOE
COCTOSIHME JpPYIrHX, YYMTBIBaTh €ro IpH OCYLIECTBICHUU OOLICHHUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HaBBIKOB,  BKJIIOYAIOIIUX CIIOCOOHOCTh  BBICTPAMBATh
OTHOILICHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, TMPOSIBISTH HHTEPEC U
pasperiaTh KOH(GIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATHI



K xonmy oOydenus B 10 knacce npenMeTrHbie pe3yibTaThl Ha YriayOJIEHHOM
YPOBHE JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YUAIONTNUXCS YMCHHIA:

NOHUMAaTh POJb (U3UMKU B SKOHOMHYECKOW, TEXHOJOTUYECKOH,
IKOJIOTUYECKOHM, COLMAIbHOW U 3TUYECKOM cdepax AesITeNTbHOCTU
YeJI0BeKa, poJib U MECTO (PU3UKU B COBPEMEHHOW HayYHOU KapTHUHE MHPA,
3HAUYEHHE OMHCATEIbHOW, CHUCTEeMATH3UPYIOIIEH, OOBSCHUTEILHON U
NPOTHOCTHYECKOW ~ (QPYHKIUH  (HU3UYECKOM TEOpuu —  MEXaHHKH,
MOJICKYJISIPHON (PU3UKU U TEPMOJWHAMUKHU, POJIb (PU3MUECKON TEOpHH B
(dbopMUpOBaHHUY TIPEICTABICHHUMN O PU3NIECKOM KapTUHE MHPA,;

pa3nuuaTh YCJIOBHS NPUMEHMMOCTH Mojened (Qu3Myeckux Ten W
npoIecCOB (ABJCHMIA): HMHEpIUATIbHAsS CHCTeMa OTCuéTra, aOCOJIOTHO
TBEPIOE TEJIO, MAaTepHabHAs TOYKA, PaBHOYCKOPEHHOE JBHKCHUE,
CBOOO/JHOE mMajeHue, aOCONIOTHO yhpyras naedopmaius, aOCOIIOTHO
yIpyroe u ad0CONIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJAEIIH ra3a, KUJKOCTH
¥ TBEPAOro (KPUCTAIUIMYECKOT0) Tela, WACalTbHBIA a3, TOYCUHBIN 3apsi,
OJTHOPOJHOE DIIEKTPUUYECKOE T10JIE;

pa3nu4ath yCJIOBHs (IpaHMIBI, OOJACTH) NPUMEHUMOCTH (PH3HYCCKHX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBICHATH MEXAHMYECKHE TMPOLECCHl U  SIBICHUS,
UCTIOJIB3YSI OCHOBHBIC TIOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUSA, (HOPMYJbl KUHEMATHKH PABHOYCKOPEHHOTO
NBUKEHUd, TpeoOpa3zoBaHusa [amumes 1uisi CKOPOCTH WM IEpEeMEIEHus,
3akoHbl HprooTOoHa, mpuHOMO OTHOcWUTenbHOCTH ['anunes, 3akoH
BCEMUPHOTO TATOTEHHUs, 3aKOHBI COXPAHEHHUs UMIIYJIbCA U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CHUJIBI C W3MEHEHHEM MEXaHUYECKOM HSHEepruw,
yCIIOBHS paBHOBECUs TBEPAOTO Tena), MNPU OTOM HCIOJIH30BAThH
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NpeoOpazoBaHuii ["anumnes, BToporo
U TpPEThero 3akOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUS WMIIyJbCa U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHHUS,

aHAIM3UPOBATh U OOBSACHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOJIb3YS
ocHoBHble mojoxkeHuss MKT u 3akoHbl MoseKynasipHOM (U3UKH U
TEPMOJMHAMUKU (CBSI3b JIABJICHUS HJCAIBHOTO Tra3a CO CpeIHei
KMHETUYECKOW DHEpPruel TEIUIOBOIO JBWKECHHUS W KOHLIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CpPEOHEW KHHETHYECKOU
DHEPIrUEN TEIJIOBOTO ABMKEHMS €r0 YACTHI, CBS3b JIABJICHUS UICATBHOIO
raza C KOHUEHTpPAalME MOJIEKYJI M €ro TEMIEPAaTypoi, ypaBHEHHE
MenneneeBa—Kianelipona, mnepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH



COXPaHEHHUs PHEPruu B TCIUIOBBIX IPOIleccax), MPU TOM HCIIOJb30BaTh
MaTeMaTH4eCKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBUSA
MIPUMEHUMOCTH ypaBHeHUsI MeHieneeBa—Knaneiipona,

aHAJU3UPOBaTh U OOBSACHATH DICKTPUUECKUE SIBJICHUS, HCIOIb3Ys
OCHOBHBIC TTOJIOKCHHSI M 3aKOHBI JJICKTPOJUHAMUKH (3aKOH COXPaHCHUS
BJICKTPUYECKOTO 3apsna, 3aKOH KyioHa, MMOTCHIMAJILHOCTD
AJIEKTPOCTATUYECKOTO TMOJISl, TNMPUHLUMI CYIEPIO3ULUU DICKTPUYECKUX
MOJIEH, MPU 3TOM YKa3bIBasl yCJIOBUS NMPUMEHMMOCTH 3akoHa KyioHa, a
TaKKe MPaKTUUYECKU Ba)KHbIC COOTHOIICHUS: 3aKOHbI Oma JJisi yyacTka
Henu W JUId 3aMKHYTOM JJIEKTPUYECKOW menu, 3akoH Jlxoyisa—Jlenua,
npasuiia Kupxroda, 3akonsl dapajes 1uIst 3J€KTPOIIH3a);

OMHUCHIBATh (PU3MUECKHE TPOIECCHl M SBJICHMS, HMCIOJIB3YS BEJIUYHHBI.
MEPEMENICHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CWJIbI, JAaBJICHUE, TMOTCHUUAIbHAS DSHEPIrUs, KUHETUYECKas
DHEPrus, MEXaHWuYecKas SHeprus, padoTa CHJIbI, LEHTPOCTPEMUTEIIHLHOE
YCKOpPEHHUE, CUJIa TSHKECTH, CWJIAa YIPYrOCTH, CHJIa TPEHHUSA, MOIIHOCTD,
DHEPrusl B3aUMOJEHCTBHUS Tela ¢ 3eMIél BOMM3M €€ TOBEPXHOCTH,
sHEprusi ynpyroi paedopMaluv MOPYXKUHBI, KOJUYECTBO TEIUIOTHI,
abCcoJIIoTHAs TemIepaTypa Tela, padoTa B TEPMOJIMHAMHUKE, BHYTPECHHSS
DHEPrusl HJACATHHOTO OJHOATOMHOIO Tra3a, paboTa HJICAIBHOrO Tasa,
OTHOCHUTEJIbHAS BJIaXHOCTh Bo3ayxa, KIIJ wuaeanbHOro TEIMJIOBOTO
JIBUTATENISA; IEKTPUUYECKOE TOJIE, HAPSKEHHOCTD 3JIEKTPUYECKOTO TOJI,
HaNpsDKEHHOCTh TMOJIE TOYEYHOTO 3aps/ia WIM 3apsHKeHHOTO IIapa B
BAKYyM€ W B JHDJICKTPUKE, MOTEHIMAN 3JICKTPOCTATUYECKOTO TIOJIH,
pPa3HOCTh  MOTCHIHAIOB, AJICKTPOABIKYIAs  CWJa, CWJIAa  TOKa,
HANpPSDKEHUE, MOIIHOCTh TOKa, JJIEKTpUYECKas EMKOCTh ILIOCKOTO
KOHJEHCATOPA, COIMPOTHUBJIEHUWE yYacCTKa IEMH C MOCIEI0BATEIbHBIM U
MapaJJICIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS FTECKTPUUECKOTO OIS
KOHJICHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHUSA  (PUBUYECKUX  SBJICHHI:
MEXAaHMYECKOE [JBMKCHME, TEIUIOBOE [BWI)KCHHE 4YacCTHUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBHkKeHUe, nudysus, ucrnapeHue,
KUIICHUE U KOHJICHCALIMS, TIJIABJICHUE U KPUCTAJIA3ALINS, HAIPaBICHHOCTh
TEIJIONEepeAauH, AICKTPU3AMUS TEJ, SKBUIIOTCHINAIBHOCTh MOBEPXHOCTH
3apsHKEHHOTO MPOBOJHUKA,

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMUUHBI OT
IpyroM C  WCHOJB30BAHUEM  IPSAMBIX  HU3MEPEHUN, IIPU  ITOM
KOHCTPYHUPOBaTh YCTAHOBKY, (UKCHUPOBATh pPE3yJbTaThl TMOJIYYEHHOU
3aBUCUMOCTH (U3MUECKUX BEIMYMH B BHJE TpaduKOoB C YUETOM



aOCOJIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, JIeTIaTh BBIBOBI 10 PE3YJIbTaTaM
UCCJIEI0BAHMUS,

MPOBOJIUTh KOCBEHHBbIE M3MEpPEHUS (U3MUECKUX BEIUYMH, TMPU STOM
BBIOMpaTh ONTUMAJbHBIA METOJ] U3MEPEHHUs], OLCHUBATh A0OCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUIA;
MPOBOJIUTH OMBITHI MO MPOBEPKE MPEJIOKEHHON THIOTE3bI: IIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHATU3UPOBATh
NOJIyYEHHBIE PE3yJbTaThl U J€JaTh BBIBOJ O CTaTyce€ MNPEII0KEHHON
TUTIOTE3bI;

coOJiroaTh MpaBuiia 0E30MacHOTO TPY/ia MPU MPOBEICHUH HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIEpUMEHTa, TNpPAKTUKyMa U  y4eOHO-
UCCJIEIOBATENIbCKOW W TMPOEKTHOM JIEATEIbHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOUCTB U J1a00paTOpHOro 000pyA0BaHUS;

pemarb pacyéTHBIE 3aJadyd C SBHO 3aJaHHOM M HESABHO 3aJaHHOMN
bu3nYecKoil MOJENbIO: HA OCHOBAHMM aHalu3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3MUYECKOM MOJENH, OTBEYaloliell TpeOoBaHUSM 3ajlayw,
OpUMEHATh  (OpPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTHM U  IOCTYJIAThI
bU3MYECKUX TEOpPUN MPHU HCMOJIb30BAHUU MATEMaTUYECKUX METOJI0B
pelieHust 3a/1a4, MPOBOJUTh pacu€Thl HA OCHOBAHUM UMEIOIIUXCS TAHHBIX,
aHAJIM3UPOBATh pE3yJbTaThl U KOPPEKTHPOBATH METOJBI PEIICHUsl C
Y4ETOM MOJIYYEHHBIX PE3yJIbTATOB,;

pemath KayeCTBEHHBIC 3aJaud, TPeOYIoIrue NPUMEHEHHUS 3HaHUW U3
pa3HBIX pa3ziesioB Kypca GU3UKH, a TAaK)KE€ MHTETpalliid 3HAHUU U3 JPYTUX
MpPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA. BBICTPAMBATHh JIOTMYECKYIO
LEMOYKY PacCyXACHUN C ONOPO HA NU3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (hU3UUECKUE SIBICHUS,

UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHUS JUIi OOBSICHEHUS] OCHOBHBIX
MPUHIUIOB PabOThl U3MEPUTEIBbHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB
Y TEXHOJIOTUYECKHUX MPOLIECCOB,;

NPUBOJANTH TMPUMEPHl BKIAJa POCCUMCKUX U 3apyOeKHBIX YUYEHBIX-
GbU3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MHUpPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M MPOU3BOJACTBEHHON
JEATETLHOCTH YEJIOBEKa, CBS3aHHOM C (PU3MUECKUMHU TIPOIeCCaMu, C
MO3UIIUNA YKOJIOTUYECKON 0€30MTaCHOCTH, MPEICTABICHUN O PAIlMOHATIEHOM
NPUPOJONOIB30BAHNH, & TAKKE Pa3yMHOM MCMOJIb30BAHUM JTOCTUKEHUN
HAYKM W TEXHOJIOTHMM [UIs JAJIbHEUIIEro pPa3BUTHUS YEJIOBEUYECKOTO
00111eCTBA,;



MPUMEHSATh Pa3JIMuHbIe CIOCOOBI paboThl ¢ MH(pOpMaIuen PU3NIECKOro
cCollepKaHUs C MCIOJb30BAHMEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHM, MPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIMOHHbBIC
TEXHOJOTHH JJIS TIOMCKa, TepepaboTKu U TPEIbSIBICHHUS Y4eOHOU H
HAYYHO-TIOMYJISIPHON MH(OPMAIINH, CTPYKTYPUPOBAHUS U UHTEPIPETAIINH
uH(dOpMaIUK, TOIYYEHHONH W3 pa3IUYHBIX MCTOYHUKOB, KPUTHUYECKU
aHANIM3UMpOBaTh  MOJNy4aemMyro  HMH(opMmanuio U OIEeHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJIM3a UCTOYHMKA MH(POPMALIHH;

IPOSIBIISATH OpraHU3aIMOHHBIC u MO3HABATEIIbHbBIC YMEHHUS
CaMOCTOSATENIbHOTO ~ NPUOOpPETEHUs HOBBIX 3HAHMM B  MpoOIEcce
BBITIOJIHEHUSI IPOEKTHBIX U Y4€OHO-UCCIIEeI0BATEILCKUX PadoT;

paboTaTh B Tpynme C HCHOJHEHHEM pa3IUYHBIX COIHUATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATBEHO PACIPECNATh ACSTEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsX, aJ€KBATHO OLICHMBATh BKJIAJ KaXXIOrO U3
YYaCTHUKOB TPYIIIBI B pELICHUE pacCCMATPUBAEMON MTPOOIIEMBI,

IPOSBIISATH MOTUBALMIO K Oyaymied npodeccuoHaNIbHOU AesITENIbHOCTH IO
CHEUATBHOCTIM (PU3HKO-TEXHUYECKOTO IPOPHIIS.

K xonmy oOyuenuss B 11 knacce mpenMeTHble pe3yibTaThl Ha YIIyOJIEHHOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIMIMNXCSI YMEHUM:

MOHUMAaTh POJb (U3UKA B SKOHOMHYECKOW, TEXHOJOTHYECKOH,
COLIMAJIbHOW M 3TUYECKOW cepax AeAaTeIbHOCTH YeJOBEeKa, POJIb U MECTO
Gbu3MKU B COBPEMEHHON HAy4yHOW KapTUHE MHUpPA, pOJib aCTPOHOMUU B
MPAKTUYECKON JICSITENIbHOCTH 4YeliOBeKa U JaJbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHUE OMHCATEIHHON, CHCTEMATHU3UPYIOIIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKOM (YHKUMA (PU3NYECKOM Teopuu —
NIEKTPOJMHAMUKH, CIICIHAIIBHOW TEOPUM OTHOCHUTEIHHOCTH, KBAHTOBOU
busuky, poib pusnyeckodt Teopun B (HOPMHUPOBAHUM TMPEJCTABICHUN O
bu3nUecKol KapTUHE MUPA, MECTO (PU3UYECKON KapTHUHBI MUpPa B OOIIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUH O IPUPOJIE;
pas3nuyath YCJIOBHS MPUMEHHMMOCTH MoOAeNed (QU3NYecCKuX Ten W
IpoIeCCOB  (SIBIICHHU#): OMHOPOIHOE JJIEKTPHUECKOE U  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKHUE KOJIeOaH!s, MAaTeMaTHUECKUI MasITHUK,
UJCANbHBIA TMPYXUHHBIA MAasTHUK, TAPMOHWYECKHE BOJIHBI, HICATbHBIN
KoJIeOaTeNbHBIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO spa
KBAHTOBOM MOJIEJIN CBETA,

pa3nuyath yCIoBHS (TpaHUIbl, 007aCTH) MPUMEHHUMOCTH (DH3HUECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMI XapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTIOJB30BaHUS YaCTHBIX 3aKOHOB,



aHANIM3UPOBATh U OOBSICHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIC TIOJOKEHUSI M 3aKOHBI JJIEKTPOJMHAMUKU U
CIICHMAIBHON  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHCHUs
ANEKTPUYECKOTO 3apsana, cuina Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMArHUTHOM  WMHAyKuuW, npaBwio Jlennma, cBa3p  DJIC
CAMOMHAYKIIMM B DJIEMEHTE DJIEKTPUYECKOM €U CO CKOPOCTBHIO
U3MEHEHUsI  CWJIbl  TOKa,  MOCTyJaThl  CHEUUAIbHOM  TEOpUU
OTHOCHUTEIILHOCTH DWHINTEHHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIECCHI U SABJICHUS, UCTIONbB3YS
NOJIOXKEeHHUsT  KBaHTOBOW  ¢u3uku  (ypaBHeHHME  OHWHINTEHHA  UIs
dbotorpdexra, mnepBbldi W BTOpoM TocTynaTel bopa, mpuHIUD
COOTHOIIICHUS] HeompeaenéHHocTed ['eiizenOepra, 3aKOHBI COXPAHEHUS
3apsAI0BOTO U MacCOBOI'O YHCEN M SHEPIUU B SIACPHBIX PEaKUUAX, 3aKOH
PalMOaKTHBHOTO pacIaja);

OINKCHIBaTh (PU3UUECKHE MPOLECChl U SBJICHMS], UCIHOJbB3YS BEJINYUHBL
HANPsHKEHHOCTD JEKTPUUYECKOTO TMOJIs, MOTEHIMAI 3JIEKTPOCTaTHIECKOTO
1OJIs, PA3HOCTh MOTEHLMANOB, SJEKTPOJABMKYLIAs CHJIA, WHAYKLHS
MarHUTHOTO TIOJI, MAarHUTHBIA TMOTOK, cujia AMIiepa, WHAYKTUBHOCTH,
ANEKTPOJABIKYILASL CHUJIa CAMOMHAYKLIHMH, HHEPrus MAarHUTHOTO IO
IPOBOJAHMKA C TOKOM, PEJISTUBUCTCKUN HMMIYJIbC, IIOJIHAsg HHEPrus,
OHEpPrusi MOKOS CBOOOAHOM 4YaCTHIIbl, HHEPTUsi U HMIIYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsij A11pa, SHEPIHsl CBA3M sIpa,;

OOBSACHATb  OCOOEHHOCTH  MPOTEKAaHUSd  (PU3UYECKUX  SBJICHUIA:
AIIEKTPOMATHUTHAS UHIYKLIHSI, CAMOUHIYKLIHSI, PE30HAHC, HHTEephEepeHIUs
BOJIH, Ju(pakuus, JAUCIEpCHs, TIOJHOE BHYTPEHHEE OTpa)KEHUeE,
doroanektpuueckuit 3pdext (horoaddext), amppa- U OeTa-pacmajsi
a1ep, raMMa-usjiydeHue sajep, (Ppu3nyeckue NPUHIUIBI CIEKTPATBHOTO
aHanu3a v paboThI Jia3epa,

OTIpEIeNIATh HaIpaBICHUE WHIYKIUA MArHUTHOTO TIOJISI TPOBOJHUKA C
TOKOM, cuibl Amnepa u cuiibl Jlopenna,

CTPOUTH U300pakeHHe, CO3aBaeMO€ TUIOCKHUM 3€pKaJloM, TOHKON JIMH30M,
Y pacCUUTHIBATH €TO XapPaKTEPUCTHKHY,

NPUMEHSATH OCHOBONOJATralolUMe aCTPOHOMUYECKUE TMOHATHS, TEOPUU U
3aKOHBI JIJIS aHauM3a ¢ OOBACHCHUS (DHU3WYECKUX  IPOIIECCOB,
NPOUCXOISAIINUX B 3BE3/1aX, B 3BE3IHBIX CHCTEMAaxX, B MEXIaJlaKTUYECKOU
cpee; ABMXKEHUsI HEOSCHBIX TeJI, BOJIONNH 3BE3T U BeeneHHoi,
IPOBOJIUTh MCCIIEIOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIUYUH C
UCTIONb30BaHWEM TMPSMBIX HM3MEPEHHH, TpU DITOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3yibTaThl MOJYYEHHOW 3aBHCHUMOCTH



(¢u3nyecKux BEIMYMH B BHAE TIpapuKOB C Y4YETOM aOCOJIFOTHBIX
NOTPELIHOCTE  M3MEPEHMH, Jenarb  BBIBOABI 110  pe3yjbpTaTaMm
UCCJIEIOBAHMS,

IPOBOANTh KOCBEHHBIE HM3MEPEHUA (PU3MUECKUX BEIUYHUH, HPU STOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHHUs, OLECHHBATh a0CONIOTHBIE U
OTHOCHUTEJIbHBIE ITOIPEIIHOCTH NMPSMBIX U KOCBEHHBIX U3MEPECHHU;
IIPOBOJUTH ONBITHI IO IPOBEPKE MPEJIOKEHHON TMIIOTE3bI: IUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIU3UPOBATh
NOJIyYEHHBIE PE3yJbTaThl U J€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIIOTE3HI;

OIMCBIBATH METOBI ITOIYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
co0II01aTh IpaBMila OE30MACHOTO TPYyAa IPH MPOBEIECHUN HCCIEA0BAHUN
B paMKax y4YeOHOro OJKCHEpPUMEHTa, NPAKTUKyMa U  y4eOHO-
UCCIIEIOBATENIBCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OPATOPHOIO 000PYIOBAHMUS;

pemiaTe pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3a/JlaHHOU
¢u3nyecKkoil MOJENbl0. HAa OCHOBAHMM aHalM3a YCJIOBHS BBIOMpPATH
du3nyeckue MoJenu, OTBeyarolue TpeOOBaHUAM 3a/Jaud, NPUMEHSTh
(GbopMyJbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAaThl (PU3HUYECKUX TEOPUU
P HUCIOJB30BAHWM MaTEMaTUYECKUX METOAOB DEIICHMs  3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAaHWH MMEIOIIMXCSA JAaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTHUPOBATH METObI PEUIEHUSI ¢ YUETOM IMOTYYEHHBIX
pe3yibTaToB;

pemaTh KayeCTBEHHbIE 3aJayM, TpeOyollHe MNPUMEHEHHS 3HAHUU U3
Pa3HbIX pa3nienoB Kypca (U3MKH, a TAK)KEe MHTETPALUK 3HAHUN U3 JPYyrux
IPEAMETOB €CTECTBEHHO-HAYYHOI'O0 IMKJIA! BBICTPAMBATH JIOTMYECKYIO
LEMOYKY PacCy>XJI€HHUI ¢ ONOPO Ha N3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3UYECKUE IBICHUS,

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS JJs OOBSICHEHHMS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJa POCCUMCKUX U 3apyOeKHbIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, B OOBSCHEHHE MPOLECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTHUE TEXHUKU U TEXHOJIOTHUH;

aHaJIM3UPOBATh U OLICHUBATh MOCJEACTBUS OBITOBOI U MPOU3BOJICTBEHHON
NEeSATEIbHOCTH YEJOBEKa, CBA3aHHOM C (PU3MYECKMMHU NPOLECCaMu, C
MO3UITUHN IKOJIOTUUECKON O€30MacHOCTH, MPEACTaBICHUN O pPalluOHAIBHOM
IPUPOAONOIB30BAHUM, & TAKKE PAa3yMHOM MCHOJIb30BAHUM JTOCTUKEHUN



HAyKd M TEXHOJOIMM Uil JaJbHEWIIEro pa3BUTHUS YEJIOBEYECKOIO
00111eCTBA;

IPUMEHSATh pa3iuyHble crocoObl paboThl ¢ MH(pOpManuen pusndecKkoro
COJlep)KaHUSl C MCIHOJb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJOTHH, TMPH 3TOM HUCIOJIH30BaTh COBPEMEHHBbIC HH(POPMAIIMOHHBIC
TEXHOJOTMHM U TIOUCKA, NepepabOTKU M NPEIbsBICHUS y4eOHOW WU
HAYYHO-MIOMYJISIPHOM MH(OpPMAINK, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
uHpOpMallMK, TOJNYYCHHOH U3 pa3IUYHBIX HCTOYHUKOB, KPUTHUECKH
aHAIM3UpOBaTh  IMOJy4YaeMyr  HMH(OpManuMi0 W  OLEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWW, TaK U Ha OCHOBE
aHaJll3a UCTOYHUKA MH(pOpMaLuy,

IPOSIBIISATH OpraHU3alMOHHBIE u [IO3HABATEJIbHBIE YMEHMUS
CaMOCTOATENIbHOTO ~ NPUOOpPETEeHUs] HOBBIX 3HAHMM B  MpOILECCE
BBINIOJIHEHHSI IPOEKTHBIX U Y4eOHO-UCCIIEI0BATEIBCKUX PadoT;

paboTaTh B Ipynne C HCHOJHEHHEM pa3IUYHbIX COLHUAIbHBIX PpOJIEH,
IUTAHUPOBATh PabOTy IPyMIbl, PAMOHATIBHO PACpPEAeATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsX, aJ€KBaTHO OLEHMBATH BKJIAJ KaXXIOr0 W3
YYACTHUKOB T'PYNIIbI B pEHIEHUE pACCMATPUBAEMON MTPOOIIEMBI;

IPOSIBJISITH MOTUBALMIO K Oyaymel npodecCHOHaIbHON EATETbHOCTH 110
CHELMATIBHOCTSIM (PU3UKO-TEXHUUECKOTr0 IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

KosnyecTBO yacos JIeKTPOHHbBbIE
Ne HaumeHoBaHHe pa3iesioB H TeM (undpoBbie)
Konrpoabubie IIpakTHyeckue
n/m NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Pa3zaen 1. HAYYHBINH METO/ IIO3HAHUS TPUPO/IbI
. bubnuorexa [JOK
1.1 HayuHblif MeTo MO3HAHUS TIPUPOIBI 6 https://m.edsoo.ru/fL6b68d7
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TBEproro TENA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 1 1
3aKOHBI COXpaHECHHS B MEXaHUKE 0 https://m.edsoo.ru/f16b68d7
Hroro o pazneny 35
Paznen 3. MOJIEKYJISIPHASLI ®U3UKA U TEPMO/JIMHAMUKA
. bubmuoreka [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKUHETUIECKON TEOpUHU 5 https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
3.2 Tepmonnnamuka. TennoBble MalTuHBI 20 1 https://m.edsoo.ru/f16b68d7
3.3 ArperatHblie cocTosiHUS BeniecTBa. da3oBbie 14 1 bubmuoreka [JOK



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

IIEPEXOBI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOJIUHAMUKA
bu6mmoreka [IOK
41 Onmextpiieckoe mone 24 ! https://m.eds00.ru/f16b68d7
. N bubnmorexa [JOK
4.2 [ToCTOSIHHBIN 7IEKTPUUECKUN TOK 24 1 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
4.3 Toxit B pasmiribIx cpesax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PU3HUYECKHUN MPAKTUKYM
. bubnuorexa [JOK
>l (Pusieckuii npakTHiyM 16 16 https://m.eds00.ru/f16068d7
Hroro mo pazmeny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeMA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KIIACC

KosnyecTBO yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne ni/n P Kontpoabnbie IIpakTHueckue (unbp )
NMpOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypchl
Paznen 1. QJIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Marmutioe e 14 https://m.edsoo.ru/39859f1
bu6mmoreka [IOK
12 IJIeKTPOMATHHTHAS MHYKINA 13 1 https://m.edsoo0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [JOK
21 Mexareckue konebarms 10 https://m.eds00.ru/39859f1
bu6nmoreka [JOK
2.2 ONEeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/39859f1
53 MexaHu4eckue U 3JEeKTPOMarHUTHbIE 10 1 bubnmnoreka [JOK
' BOJIHBI https://m.edso0.ru/39859ef1
bu6nmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pa3zaen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUHU OTHOCUTEJBHOCTH
bu6mmoreka [JOK
31 Octoser CTO > 1 https://m.edso0.ru/39859ef1
Hroro no pazneny 5
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Pa3zgena 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckyaapHO-BOJIHOBOH IyaIu3M 15 bubmorexa [JOK
' PHYCKY AP y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
HsHika atoma > https://m.eds00.ru/39859f1
43 ®du3nKa aTOMHOTO SApPa U FJIEMEHTaPHBIX 5 bubmmoreka [JOK
' YaCTHII https://m.edso00.ru/39859ef1
Htoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuoreka [JOK
5.1 DJIeMEHTBl aCTPOHOMHUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859f1
Htoro no pazneny 12
Pa3nen 6. PUSHUECKH TPAKTUKYM
. bubmuoreka [JOK
61 DUSIIECKHH MpAKTHKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIAIOHIEE IOBTOPEHUE
CucreMmarusanusa 1 00001IeHIE
71 MPEIMETHOTO COIEPKAHUSI U OTbITA 15 bubnuorexa [IOK
' JEATeTLHOCTH, MPUOOPETEHHOTO MPHU https://m.edso0.ru/39859f1
n3ydeHnn kypca ¢usuku 10 — 11 kmaccoB
Hroro no pazgeny 15
bu6mmoreka [IOK
PesepBHoe Bpems 10 https://m.edsoo.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne Jlara nudpoBbIe
Tema ypoxka Koutpoabsuble IIpakTuyeckue op
n/m Bcero u3ydeHust o0Opa3zoBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 ®uszuka — pyHIaMeHTalbHas HayKa O 1 bubnnorexa [JOK
IpUpoIe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO MO3HAHUS U METO/bI 1 bubnunoreka LIOK
HCCe0BaHuUS GU3HUCCKUX SIBJICHUIN https://m.edsoo.ru/3a7fde29
OKCHEPUMEHT U TEOPHUS B IIPOLIECCE
3 n03Ha§Hﬂ HPUPOIEI pHa6n}(I))neHHe u 1 buGnuorexa [IOK
PHPOIBL. https://m.eds00.ru/34c49931
HKCIIEPUMEHT B (hU3HKe
4 CrniocoOsl u3mMepeHust GpU3NIECKUX 1 bubmuoreka [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOComOTHAs M OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEPEHUH (PU3HUeCcKuX 1 brbnuorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEJINYUH
MopnenupoBanue B ¢pusuke. Posb u
6 MecTo (pU3MKHU B POPMUPOBAHUH 1 bu6muoreka [JOK
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKOU JIEATEIbHOCTH JIIOIEH
Mexannueckoe aBmkenne. Crucrema
7 orcueta. OTHOCUTEIBHOCTD 1 but6mmoreka [IOK
MEXaHU4eCKOro ABrkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4ll MEXaHUKU
8 Pannyc-BekTop MaTepuaabHON TOYKH, 1 bubnuoreka [JOK



https://m.edsoo.ru/1beef346
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€TI0 MPOCKIMHU HA OCHU KOOpPJAUHAT.

Tpaektopus. [lepememienne. CKOpocTb.

Hx IMPOCKIMKU Ha OCH KOOpJAUHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE IIPAMOJIMHEWHOE
nBmkenue. ['papuueckoe onucanue

bubnunoreka LIOK

o PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edso0.ru/89ba7190
JIBUKCHHUSI

10 CroxeHue nepeMeIeHnii 1 CKOpOCTEH. bubnnorexa [JOK
Pemenue 3agag https://m.edsoo.ru/761d18aa
HepaBHomMepHOe qBUKEHHE.

11 MrHoBeHHast CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamosniuHeitHOe ABUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onricanue

12 MPSMOJIMHEMHOTO IBM>KEHUS C bubmmorexa [TOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE najieHne. Y cKopeHue

13 CBOOOJTHOTO Ma/IeHusl. 3aBUCUMOCTh bubanorexa [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHHU U UX TpapuKu

14 JBmxeHue tena, OpOIIEHHOTO O] bubmuorexa [{OK
YIJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe neuxenue. JBuxeHue
110 OKPY>KHOCTH. YTJIOBasl U IMHEHAA

15 ckopocTs. [lepuon u acrora. bubmmorexa LIOK

https://m.edsoo.ru/33196fbe
[leHTpOCTpEeMHUTENTEHOE U TIOJTHOE
YCKOpEHHUE
16 KoHnTtponbhas paboTa 1mo teme bubmmorexa [JOK

https://m.edsoo.ru/1242f32e
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"Kuuemaruka"

ITepBbrIif 3akoH HproTOHA.
HuepuuanbHble CHCTEMBI OTCUETA.

bub6nmoreka LIOK

17 IIpuniun oTHOCUTENBHOCTH | anues. https://m.edsoo.ru/5a9¢e4a64
HeunepuuanbHble CUCTEMBI OTCYETA
18 Cwuna. PaBHOz€MCTBYIOIIIAS CHUJIa. bubnnorexa [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopericteue Ten. Tpetuit 3aKkoH bubnunoreka LIJOK
HeroToHa https://m.edsoo.ru/57dba505
[IpuHuun cynepno3unuu cuil. Pemenune
20 3al;aq1fia Hp}II/IHMSHeHI/I: 3aKOHOB bubmmorexa [JOK
https://m.edsoo.ru/bdf997fb
Hsrorona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBHUBAJICHTHOCTh TPaBUTAIIMOHHON U bubnnorexa [IOK
N https://m.edsoo.ru/9aba2b0a
MHEPTHOI Macchl
99 Cuiia TSKeCTU U yCKOpEHUe bubnuoreka [{OK
CBOOOJIHOTO Ma/IEHUS https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
93 HCKYCCTBEHHBIX CITyTHMKOB. [lepBas bubnnorexa [JOK
KOCMHYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
butmmoreka [JOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/0ae2cd8A
Cwuia tpenust. [Ipupona u BUIBI crit bubnmnorexa [JOK
25 TpeHusl. [|BuKEeHHE B KUAKOCTHU U rase ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIBI COITPOTUBIICHUSI CPEJIbI https://m.edso0.ru/2cb29676
26 Hasnenue. 'mapoctatnueckoe bubmuoreka [JOK

nasienue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOIIOTHO TBEPAOE TEIO. bubmmorexa [JOK
27 [TocTynarenbHOE U BpalaTeibHOE bubnmorexa [JOK
JIBUKEHUE TBEPAOTO Teja https://m.edsoo.ru/2b95d57e
28 MOMEHT CHJIbl OTHOCUTEIBLHO OCU bubnuoreka [IOK
BpaieHus. [1neqyo cuibl https://m.edso0.ru/653d3459
CrnosxeHue cuil, IPUI0KEHHBIX K
29 TBEpAoMY Teny. LleHTp TsxkecTu Tena. bubnnorexa [JOK
VYcnoBust paBHOBECUs TBEPAOTO TeEIA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOoBecus
bubnuoreka [{OK
30 Pemterrie sazat https://m.edsoo.ru/dclcaacO
31 KoHTposnbHas paboTa 1mo teme bubnnorexa [JOK
"Iunamuka. Ctatuka TBEpaOro teia' https://m.edsoo.ru/9f5a574c
HMitynsc MaTepUaIbHON TOYKH,
32 CUCTEMBI MaTEPHUAIIBHBIX TOYEK. LleHTp bubanorexa [JOK
MacC CUCTEMBI MaTEPUAIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUU LIEHTPa Macc
NmMnynbe cuibl 1 13MEHEHUE UMITYIIbCA
33 Tena. 3aKOH COXPaHEHUsI UMITYJIbCa. brbnuorexa LIOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE NBUXKEHUE
MoMeHT uMITyJIbca MaTepUaTbHON
34 Touku. [IpencraBnenne o coxpaHeHUN bu6muoreka [IOK
MOMEHTa UMITYJIbCa B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
but6mmoreka [IOK
35 Pemterre sazat https://m.edsoo.ru/f7706d63
36 PabGota cwiel Ha MalOM ¥ Ha KOHEYHOM but6mmoreka [IOK

nepemenieHuu. ['papuueckoe

https://m.eds00.ru/913974c7
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npeCcTaBICHUE PaOOTHI CHIIBL.
MOIIHOCTD CHJIIBI

Kunernueckas suneprusi. Teopema 00

bu6nmoreka LIOK

37 A3MEHEHNN KHHETUYECKON DHEPTUU
. P https://m.edsoo.ru/9a5e2e74
MaTepUaIbHONW TOUYKH
[NoTeHIIManbHBIE U HENOTEHIIHAILHEIE
38 cwibl. [loTeHnmansHas sHeprusa. Bropas Bubmorexa HOK
' pritt. p https://m.edso00.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpocTh. CBS3b
pabOThl HEMOTCHITMAIBHBIX CHIT C
39 A3MEHEHUEM MEXAaHUYECKON DHEPTUU bubnnorexa [IOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI Tell. 3aKOH COXpaHEHUS
MEXaHUYECKON YHEPTUU
Yupyrue u e M€ CTOJIKHOBEHHS.
40 N Ezgem/le BeyH If }JIIFJII/I IS UaeaabHON bubmmorexa [TOK
p pHY https://m.edsoo.ru/f30f43b6
SKHUIKOCTH
a1 KonTposibHas pabora o teme "3aKoHbI bubanorexa [JOK
COXpaHEHUs B MEXaHUKE" https://m.edsoo.ru/474e7c4a
Pa3Burtne npeacraBieHui 0 IPUPOJIE
P PP bubmuoreka [JOK
42 teruioTel. OcHoBHEIE mTOJ10xkeHusT MKT.
https://m.edsoo.ru/b0ad4445f
Huddysus. bpoyHoBCcKOe BUKEHHE
Crpoenue ra3o00pa3HbIX, KUIKUX U
43 TBEPABIX TENl. XapaKTep ABUIKEHUSI U buGnnorexa [IOK
p o p p https://m.edsoo.ru/c44d02e2
B3aMMOJIEHCTBUS YaCTHI[ BEIECTBA
Macca u pa3zMepsl MOJIEKYII (ATOMOB).
44 Konnqecho Bep €CTBa riIOC’E“O}IHHaSI) bubmmorexa TIOK
B ' https://m.edso00.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TermioBoe paBHOBECHE. bubnuoreka [JOK
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[lIkana [enbcus

https://m.edso00.ru/0070d493

46 Pemenue 3amau bubmorera [JOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [IOK
47 Wneanbheiii ra3. ['a30Bbie 3aKOHBI https://m.edsoo.ru/1deb2367
48 VpaBuenne MenneneeBa-Kianeiipona. bubmmorexa [JOK
Pewenne 3anau https://m.edsoo.ru/8d12c328
49 AOcomoTHas TemrepaTtypa. 3akoH bubnnorexa [JOK
HanproHa https://m.edsoo.ru/14e02d1f
50 H3omporieccsl B ueanbsHOM ra3e ¢ bubmmorexa [JOK
OCTOSIHHBIM KOJIMUECTBOM BEII[ECTBA https://m.edso00.ru/68878d51
I'paduueckoe npeacrapiieHre
51 Hfog)poueccom I:I?;OTCpMEl, M30X0pa, bubmmorexa [IOK
https://m.edsoo.ru/1344327b
n3zobapa
bu6nmoreka LIOK
52 Ocnontioe ypasnetiiie MKT https://m.edsoo.ru/c8094721
bubmmoteka IIOK
53 Penterme saat https://m.edso0.ru/10265a05
CBs13b a0COTIOTHON TeMIIEpaTyphbl
TEPMOJMHAMHUYECKON CUCTEMBI CO
54 CpeHel KHHETUYECKON IHEprueu https://m.edsoo.ru/c38af875
MOCTYMNATEeNFHOTO TETJIOBOTO ABUKCHHUS
e€ JyacTuIl
55 O00011eHne U cUCTEMATH3aIMs] 3HAHUNA butmmoreka [{OK
o Teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8
56 KonTtponshas padota no teme "OcHOBBI bubmuoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHaMuueckasi cCucTeMa. 3a/lanue bubnmoreka [JOK
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BHEIIHUX yciuoBuil 1yt TJI cucteMsl.
BHelHne U BHyTpeHHUE TapaMETPHI.
[TapameTtpsl T/] cuctembl Kak cpeaHue
3HAYEHHUSI BEJIMYHH, ONIUCHIBAIOIIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOJUHAMUKH.

https://m.edsoo.ru/5f8d38a3

bubnunoreka LIOK
58 Camonpou3BoJibHas penakcarus T
P P 1 A https://m.edso0.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHUIO
Mopaens ujieanbHOro raza B
59 TEpMOJIMHAMUKE. Y CJIOBUS bubmorexa OK
P o https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOH MOJEIN
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnorexa [JOK
BBIPAKECHHE U1l BHYTPEHHEN SHEPrUU https://m.edsoo.ru/bal178d0
BripaskeHnue A BHyTpeHHEH SHEPrUn
61 O0JHOATOMHOTO UJICAJIbHOTO Ta3a. bubnuoreka [JOK
KBazucrarnueckue u HeCTaTUUECKUE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DnemeHTapHas paboTta B
62 TepMoInHaMKKe. Beruncnenue padboTsl bubanorexa [JOK
no rpaduky mporecca Ha pV- https://m.edsoo.ru/741d5738
Iuarpamme
Tennonepenava kak crmocod M3MEHEHHsI
63 BHyTpeHHel 3Heprun T]I cuctemsl 6e3 bubmorexa [TOK
yIp p https://m.edso0.ru/3d734561
COBepILEHHs pabOThI
64 KoHBek1us, TernaonpoBOIHOCTb, bubnunoreka LIOK
U3JIy4eHUE https://m.edsoo.ru/157b54cd
65 KoauuecTBo Temnotsl. TemmoéMKkocTh bubnunoreka LIOK

Tena. Y IelIbHas U MOJIsIpHAst

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BeNlecTBa. Y AelbHas
TEIJIOTa CTOPAHMSI TOTLJINBA

Pacuér xonmuecTBa TEIIOTHI MpU bubnnorexa [JOK
66
Temonepeaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 amuabaTHOM MpoIEcCe. bubnunoreka LIOK
[1epBblii 3aKOH TEPMOAMHAMUKHI https://m.edsoo.ru/d8098824
KonuuecTBo TemIOTH 1 paboTa Kak
68 Mepbl U3MEHEHUS] BHYTPEHHEH SHeprun buomiorexa LIOK
https://m.edsoo.ru/b047alcd
T]I cuctemsbl
BTopoii 3ak0oH TepMOAMHAMUKH TS
69 PaBHOBECHBIX 1 HEPAaBHOBECHBIX Bbu6mmoreka [JOK
npoueccos. Heobpatumocts https://m.edsoo.ru/c6f4f464
MPUPOIHBIX IPOIECCOB
20 [IpuHIMnIB AEMCTBHS TEIIOBBIX bubmuoreka [IOK
mammH. KITJ] https://m.edsoo.ru/2e945513
71 MakcumansHoe 3HadeHne KITM. [k bubmmoteka IIOK
Kapno https://m.edsoo.ru/fe3857b9
bubmmoteka IIOK
72 Pemenne sanas https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCIIEKThI
73 HCTIOJIL30BAaHMS TETJIOBBIX JIBUTATEIICH. butmmoreka [{OK
TeroBoe 3arpsA3HEHUE OKPYKAIOLIEN https://m.edso00.ru/9867aaar
cpenbl
butmmoreka [{OK
& Pemenne saxa- https://m.eds00.ru/c8c70432
O6o6mefne M CUCTEMATHU3AIM 3HAHUI Bu6morexa [{OK
75 no teme 'TepmonuHamuka. TernoBbie

MAIIUHBL"

https://m.edsoo.ru/28d62b3f
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KonTtponsHas pabota o teme

bubnunoreka LIOK

76
"TepmoanHamuka. TernaoBbie MallIMHbBI " https://m.edsoo.ru/1b6e26c5
ITapooOpa3oBaHue 1 KOHICHCAIIHSL.
77 I/Iclr)[a egne U KHUIIeHUEe. Y IejJbHas bubmorexa HOK
p oA https://m.edso0.ru/6f8e6777
TEIUIOTa Napo0Opa30BaHUA
HacepimenHbie 1 HEHACHIIIICHHBIC TTAPHI.
KauecTBenHnast 3aBUCUMOCTD IIJIOTHOCTH
Y IaBJIECHUSA HACKIIEHHOTO I1apa OT
78 TEMIIEPATYPBI, UX He3aBI/ICI/IM(I))CTI> oT bubmorexa LOK
EPATYPEL https://m.edsoo.ru/f5c17d02
00BEMa HACBIILIEHHOTO Mapa.
3aBUCHMOCTh TEMIIEPATypPhl KHUIICHUS OT
JaBJIEHUS B KUIKOCTH
79 Bnaxxnocts Bo3yxa. AOCONOTHAS U bubnnorexa [JOK
OTHOCHUTEJIbHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
bubnmoreka LIOK
80 Penrenne 3amau
a https://m.edsoo0.ru/18e95ff3
TBépnoe teno. Kpucrammueckue n
81 amop¢Hble Teraa. AHU30TPOIUS CBOMCTB bubmmorexa LIOK
p ' P https://m.edso00.ru/20a88a03
KPUCTAIJIOB
[InaBieHue U KpUCTAIUIH3ALIHS.
p bubmmoreka IIOK
82 VY nenbHast TEILIOTA IIJIABIEHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarnus
eopmarnmm TBEpIOTO TEIA.
Aeop P BuGmotexa 1[OK
83 Pactsokenue u cxxarue. Cnpur. Moayib
. https://m.edsoo.ru/dalaabl0
IOnra. Ipenen ynpyrux nedopmarmii
TermmoBoe pacuIMpeHue KUAKOCTEN U
N bubnuorexa [JOK
84 TBEPABIX TEJ. AHTAPMOHHU3M TETUTOBBIX

KOJIeOaHMil 4acTHI] BELIECTBA

https://m.edsoo.ru/7ba5edf2
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85 [IpeobpazoBanue 3uepruu B (pa3oBbIX Bu6muoreka [JOK
nepexoaax https://m.eds00.ru/97a0672f

bubnunoreka LIOK

86 vy S

PABHEHHE TEILIOBOTO banatica https://m.edsoo.ru/ab1521fb
bubnunoreka LIOK

87 P

ciieime sazat https://m.edso0.ru/8ab7f40d
IToBepXHOCTHOE HATSKEHUE.
Kanunnsipueie saBnenus. JlaBnenue nox Bbu6mmoreka [JOK

88 N
HCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlamaca
O000111IeHNEe U CHCTEMAaTH3alIMs 3HAHUI

89 o TeMe "ArperaTHble COCTOSTHUS buGnuorexa [IOK

P N https://m.edso0.ru/0b52575¢
BemecTBa. MazoBbIe EPEXOIbI
KonTtponpHas pabota o teme
90 "ArperaTHble COCTOSIHHS BEIIECTBA bubnnorexa [IOK
P N - ' https://m.edso00.ru/7dc2a739
®dazoBbIE IEPEXOBI
DnexTpu3anus Tel U e€ MposSBICHUS.

01 OnekTpuyeckuii 3apsia. [[Ba Buna bubnnorexa [JOK
ANEKTPUYECKHUX 3apsaoB. [IpoBogHUKH, https://m.edsoo.ru/1aff445f
JUDJIEKTPUKA U TIOTYTTPOBOTHUKA
DJeMEHTApHBIN SICKTPUUSCKUN 3apsi.

92 3akoH COXpaHeHI/ISI 3)151@ qucxorg ’ bubmorexa LHOK

P P https://m.edsoo.ru/f49afd24
3apsaa

93 Bzaumopericteue 3apsinoB. Toueunbie butmmoreka [JOK
3apsasl. 3akoH Kynona https://m.edsoo.ru/445b7746

butmmoreka [JOK

94 Pemrenne 3agau https://m.edsoo.ru/6b87ec5a

https://m.edso0.ru/08fc19bc
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Onektpuueckoe noine. Ero neiictBue Ha

bubnunoreka LIOK

95
SIIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB IEKTPUYECKOTO MOJIA.

96 [Ipo6usriii 3apsz. Jlunuu bubnuoreka [IOK
HanpsKEHHOCTH BJIEKTPUYECKOTO MOJIS. https://m.edso0.ru/3dac6957
OIHOPOAHOE IEKTPUUECKOE T10JIe
IMotenmaabHOCTE

97 AIIEKTPOCTATUYIECKOTO 1moJIsl. PasHoCTh bubmmorexa [JOK

P ' https://m.eds00.ru/80021447
MOTCHIIMAJIOB U HATIPSDKEHUE
[TorenuuanbpHas SHEpPrus 3apsaa B
98 aNeKTpocTaTuyeckoMm nose. [lorennuan bubmmorexa [JOK
P ' t https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MO
CBs13b HANPSKEHHOCTH TOJISA U

99 A3HOCTHU MOTEHIIUAJIOB JIJIsI bubmmorexa [JOK
P i A https://m.edsoo.ru/df7a6838
AIEKTPOCTATUYECKOTO OIS

100 [IpuHnun cynepno3sunuu bubanorexa [JOK
ANEKTPUYECKUX TMONEH https://m.edsoo.ru/Ocfe4a6c

bu6nunoreka LIOK

101 Pemenue 3ana

HHCHHE sanad https://m.edso0.ru/5a582263
[Tone Toueunoro 3apsiaa. [Tone bubnnorexa [JOK
102 .
PaBHOMEPHO 3apsiKEHHOU cephl https://m.edso0.ru/b297b5c3
[Tose paBHOMEPHO 3apsIKEHHOTO TIO
103 00BsEmy mapa. [Tone paBHOMEPHO bubmmorexa [JOK
y 13 ' p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH

104 [IpoBOAHMKH B 3JIEKTPOCTATHYECKOM bu6muoreka [IOK
noJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edsoo.ru/32405eab

105 JMPNEeKTPUKY 1 TTOTYITPOBOTHUKH B bubnmorexa [JOK

OJICKTPOCTAaTUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5
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Konpnencarop. D1nekTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTH bubmmorexa [JOK
it pa. Y https://m.eds00.ru/845b4f73
IUIOCKOTO KOH/IEHCAaTopa
[TapamiensHOE coeMHEHNE bubnuoreka [IOK
107
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocaenoBaTenpHOE COEIUHEHNE bub6nmoreka LIOK
KOHJICHCATOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsHpKeHHOTO KOHASHcaTopa bubmorexa HOK
P P s P https://m.edsoo.ru/73a34f18
bubnuorexa [{OK
110 Pemenue 3amau https://m.edsoo.ru/5fh2ach5
https://m.edsoo.ru/27434040
111 JIBuxKeHMe 3apsyKeHHOW YacTULIbI B Bbu6moreka [JOK
OJHOPOTHOM BJICKTPUUECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o011eHre U cucTeMaTu3alus 3HaHUH bubnnorexa [JOK
o TeMe "DiekTpuueckoe momue" https://m.eds00.ru/5752603f
114 KonTpomnbHas pabora o teme bubnnorexa [JOK
"OnexTpudeckoe mojue" https://m.edsoo.ru/cefe90e9
Cuia Toka. [locTostHHBIN TOK. Y cla0BUS
115 CYHIIECTBOBAHUS MOCTOSIHHOTO bubmmorexa [JOK
ym https://m.eds00.ru/233311b5
AJIEKTPUIECKOTO TOKA
bubnunoreka LIOK
116 141 .H
crownmki Toka. Hanpsskenne i 3/1C https://m.eds00.ru/0839a115
117 3akoH OMa AJ1s ydacTKa LEnu. bubmuoreka [JOK
DIIEKTPUUECKOE CONTPOTUBIICHHE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTh COIIPOTUBIICHUS bu6muoreka [IOK

OIHOPOJHOTO IMMPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51
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JJIMHBI ¥ TUT10IAAN MMOMEPCYHOIO

CeUYCHUS
119 Y 1es1bHOE CONPOTHBIIEHUE BEILIECTBA. bubnnorexa [JOK
Pemenue 3anau https://m.edso0.ru/437f8300
120 ITocnenoBarenbHOE, MapajlieIbHOE, bubnunoreka LIOK
CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX ANEKTPUUECKUX bubmmorexa [JOK
nenei. [IpaBuna Kupxroda https://m.eds00.ru/1794cf37
bubnnorexa [JOK
122 P
CHICHHE a/ad https://m.eds00.ru/3881b469
123 Pabota anekTpuueckoro Toka. 3akoH bubnnorexa [JOK
Jxoynsa —Jlenna https://m.edsoo.ru/a3605c5¢c
bubnuorexa [{OK
124 P
Clietme safat https://m.eds00.ru/6761bfOf
MOIIHOCTD JEKTPUUECKOTO TOKA.
125 TennoBast MOIITHOCTh, BhIJIeNIsIeMasi Ha brbmmorexa [JOK
- ) BRI https://m.eds00.ru/99750a6f
pe3ucTtope
bu6nmoreka LIOK
12 P
6 clerme sajat https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHHE bubnnorexa [JOK
ACTOYHWKA TOKa https://m.edso0.ru/72d453af
128 3akon Oma 1151 TIOJTHOM (3aMKHYTOI) bubnmmorexa [JOK
AIIEKTPUUYCCKON TSTIH https://m.edsoo.ru/221f40fb
but6mmoreka [{OK
129 P
CHICHHe sajat https://m.eds00.ru/3580b679
butmmoreka [JOK
130 M
OIIHOCTE MCTOSHHKS TOKa https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3aMbikanue bu6muoreka [JOK
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https://m.edso0.ru/546f5632

132 KoHaencaTop B enu moCTOSSHHOTO TOKa bubmmorexa [JOK
A PBI https://m.edsoo.ru/35368f3e
bu6nmoreka LIOK
133 P
clierme sazad https://m.edsoo.ru/4410cef0
134 Pemrenue 3aga4u no teme "TlocTOSIHHBIH bubnunoreka LIOK
AJIEKTPUICCKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo reme "IlocTostHHBIN bubnnorexa [JOK
AJICKTPUICCKUN TOK" https://m.edsoo.ru/744261b8
Pemenne 3agau mo reme "IlocTostHHBIN bubnuorexa [{OK
136 . N
ANEKTPUYECKUN TOK https://m.edsoo.ru/eb5d4687
O06o01eHre U cucTeMaTu3alus 3HaHHK
137 1o Teme "TIoCTOSTHHBIN 3JIEKTPUUYECKHIA bubmorexa HOK
N P https://m.edsoo.ru/bfd7a050
TOK
138 KonTposnbHas pabora o teme bubanorexa [JOK
"ITocTOSIHHBIN 3MEKTpUUECKUH TOK" https://m.edso0.ru/1885ddf1
DneKTpuueckas MpOBOIUMOCTh
139 a3JIMYHBIX BEIIECTB. DIIEKTPHUCCKHUI bubmorexa HOK
P B ' P https://m.edsoo.ru/da794295
TOK B MeTayTax. CBepXIpOBOIUMOCTh
DNEKTPUUECKH TOK B paCTBOpax U
140 aCIUIaBax JICKTPOJUTOB. 3aKOHBI bubmmorexa [JOK
P P ' https://m.eds00.ru/4b423491
@apanest U1 JIEKTPOIN3a
bubnunoteka LIOK
141 i T
DneKTpuuecKuii TOK B razax. [lna3zma https://m.edsoo.ru/92d92f76
142 DJIEKTPUUYECKUI TOK B BaKyyMe. bubnmnorexa [JOK
BakyymHbie mpu6opsl https://m.edso0.ru/2E+160
143 DIEeKTPUUYECKHUI TOK B bubnuorexa [JOK

IIOJIYIIPOBOTHUKAX

https://m.edsoo.ru/ab61c660
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144

145

[TomrynpoBOAHUKOBBIE TPUOOPHI

DuU3NYECKU MPAKTUKYM 10 TEME
"M3mepenue cuibl TOKa U HANPSKEHUS
B L[ENIU TIOCTOSIHHOT'O TOKA MPHU TOMOIIH
AHAJIOTOBBIX U U POBBIX
U3MEPUTENBHBIX TPUOOPOB" WK
"3HaKOMCTBO ¢ IU(POBOIA
nabopatopueii o ¢pusuke. [Ipumeps
u3MepeHus: GPU3NIECKUX BEITHUUH MPH
MOMOIIY KOMITbIOTEPHBIX TaTYMKOB"

bubnunoreka LIOK
https://m.eds00.ru/83622200

bu6nmoreka LIOK
https://m.edsoo.ru/5643ea56

146

Pu3nYeCcKuil IPaKTUKYM I10 TEME
"N3yueHne HepaBHOMEPHOTO JIBUKEHUS
C LEJIBbIO ONPEAEIICHUSI MTHOBEHHOM
cKopocTH"

bubnuoreka [{OK
https://m.edsoo.ru/f6292f5f

147

Pu3nueCcKuil IPaKTUKYM I10 TEME
"N3mepenue ycKOpeHUsl Ipu
MPSIMOJTMHEIHOM PaBHOYCKOPEHHOM
JIBIKEHUHU 0 HAKJIOHHOM IJIOCKOCTH
i "HccnenoBanue 3aBUCUMOCTH MTyTH
OT BpEMEHH MPHU PABHOYCKOPEHHOM
BIKEHUN"

bubmmoteka IIOK
https://m.edso0.ru/6960b6ef

148

®u3nUecKuil TPaKTUKYM I10 TEME
"N3mepeHue ycKopeHHsi CBOOOTHOTO
nafeHus’ win "V3ydeHue nABuKEHUs
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

but6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

®u3NUecKuil TPaKTUKYM I10 TEME
"N3yueHue nBUKEHUS Tela Mo
OKPYKHOCTH C IIOCTOSHHOM 110 MOJYJIO

bubnunoreka LIOK
https://m.edsoo.ru/bcf53514
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ckopoctbio” uiu "HccnenoBanue
3aBUCUMOCTH MEPHO/1a 00palCHUs
KOHHYECKOTO MasiTHUKA OT €ro
napameTpoB"

150

151

Pu3nYeCcKuil IPAKTUKYM I10 TEME
"N3mepenue paBHOICUCTBYIOIICH CHITBI
U JIBHKEHUH OpYyCKa MO HaKJIIOHHON
miockocTu' uiu "'TIpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHU JIBHKECHUS
OpycKa Mo HaKJIOHHOMH MJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €r0 MacChl'

Ou3nuecKuil MPaAKTUKYM IO TEME
"HccnenoBaHue 3aBUCUMOCTY CUIT
YIPYTrOCTH, BOZHUKAIOLIUX B MPYKUHE U
pe3nHOBOM 00paslie, OT UX
nedopmaruu” uiu "MU3yuenue
JIBOKEHUS CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, ICPEKUHYTON Yepe3 JETKHiA
610K"

bubnunoreka LIOK
https://m.edsoo.ru/0b34db84

bubnmoreka LIOK
https://m.edsoo.ru/b55b81al

152

153

Pu3nuecKuil IPAKTUKYM I10 TEME
"N3mepenue ko3ppuieHTa TpeHus 1no
BEJIMYMHE YTI0BOTr0 KO3 PUIneHTa
zagucumoctH Frp(N)" win
"UccnenoBanue aBMKEHUs OpycKa 1Mo
HAKJIOHHOM INIOCKOCTH € TIEPEMEHHBIM
K03 PHULIMEHTOM TpeHHS" HITU
"M3ydenue IBUKEHUS TPy3a Ha Bally €
TpeHuem"

DuU3NYECKU TPAKTUKYM 10 TEME

but6mmoreka [IOK
https://m.edsoo.ru/b83b1607

but6mmoreka [IOK
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154

155

156

"HNccnenoBanue ycioBUi paBHOBECHS
TBEPAOrO Tela, UMEIOIIETO OCh
BpanieHus" win "KoHcTpynpoBaHue
KPOHIIITEHHOB M pacu€T CHJI YIPYTOCTH
iy "M3ydeHne ycToMdnBOCTH
TBEPIOTO TeJa, UMEIOMIETO TUIOIAIb
onops"

dusnuecKkuil NpakTUKyM IO TEMe
"N3mepenue ummnysibca Teja 1mno
TopMo3HOMY TTyTu" uiu "U3mepenue
CHJIBI TSITH, CKOPOCTH MOJICIH
IIEKTPOMOOWIISI U MOIITHOCTH CHJTBI
Taru win "CpaBHEHHE U3MEHEHUS
UMITyJIbCa TeJla C UMITYJIbCOM CHJIBI
wu "VccnenoBanue coXxpaHeHUS
UMIIYJIbCa IIPU YIPYTOM
B3auMoieiictBun” unm "M3mepenue
KWHETHYECKOW SHEPTUU Teja Mo
TOPMO3HOMY IyTH"'

Pu3nuecKuil IPaKTUKYM I10 TEME
"H3ydeHnue U30TepMUUECKOTO Mpoliecca
(pekoMeHIOBaHO UCTIOIBb30BaHNE

¢ poBoi 1aboparopun)" Wiu
"H3ydenune U30X0pHOTo Iporecca’ Win
"N3ydenne n3o6apHOTO MIporecca’ uim
"[IpoBepka ypaBHEHHsI COCTOSHUSA "
Pu3nUeCKU IPAKTUKYM I10 TEME
"N3mepenue yaenbHol TenaoéMkocTu"
i "HccnenoBanue nporecca

https://m.edsoo.ru/4a04f4f7

bubnunoreka LIOK
https://m.edsoo0.ru/856fb28e

bubnunoreka LIOK
https://m.edsoo.ru/e0fe7e07

bubnunoreka LIOK
https://m.edsoo.ru/2f2faa61l



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

157

OCTBIBaHHMS BEIeCTBA' WIN
"UccnenoBannue agnadaTHOTO
nporecca” win "U3yuenue
B3aUMOCBSI3H DPHEPTUHU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUSA U
TEMIIEPATYPbI KUIIEHUS KUJKOCTEH"

DuU3NYECKU MPAKTUKYM 10 TEME
"N3yuyeHne 3akoHOMEpHOCTEH
WCTIapEHUS KUIKOCTEH ' HITH
"N3mepenue yneabHON TEIOThI
TIaBJIeHUs Jbaa’ win M3yuenue
CBOICTB HACBIIIEHHBIX TapOB" WU
"N3mepenune abCcoNOTHON BIaKHOCTH
BO3/IyXa M OI[CHKAa MacChl IapOB B
nomenieHun . 3amepenue

K03 pHILIHEeHTa TOBEPXHOCTHOTO
HATSHKCHHUS

bubnuoreka [{OK
https://m.edsoo.ru/6b1a23b5

158

159

Pu3nYeCcKuil NPAKTUKYM I10 TEME
"Habumroienre npeBpalieHus 3HepTrun
3apsHKEHHOTO KOHJ/IEHCATOpa B SHEPTHUI0
U3JIYy4EeHHUs CBETOAMOAA" UITH
"H3ydenue npoTeKaHus TOKa B LIEIH,
coJiepKalei KoHaAeHcaTop' UiH
"Pacnipenenenue pa3HOCTH
NOTCHIUANIOB (HANPSHKEHHSI) TIPH
MIOCJIEIOBATEIIHFHOM COCTMHEHUN
KOHJIEHCATOPOB"

Pu3rUeCKUil IPAKTUKYM I10 TEME
"HccnenoBanne CMEIAaHHOTO

bubnunoreka LIOK
https://m.edsoo.ru/ec424377

bubnunoreka LIOK
https://m.edsoo.ru/2b179d98
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COEJIMHEHUS PE3UCTOPOB" WU
"N3mepenue yeabHOro COMPOTHBIICHUS
npoBoHUKOB" niu "VccienoBanue
3aBUCHUMOCTH CHJIBI TOKA OT
HAIPSDKCHUS JUTS JIaMITbl HAaKaJTHBaHMS

Pu3n4eCcKuil IPaKTUKYM I10 TEME
"HaGmronenue snexrponuza’” uiu
"N3mepenue 3apsiia 0THOBAJICHTHOTO
noHa" wm "Uccnenosanue

bubnuoreka [{OK

160
3aBUCUMOCTH CONPOTHUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYphl' WIN
"CHsTHE BOJIBT-aMIIEPHON
XapaKTepUCTUKH Thoja"
PesepBurlii ypok. O0001mIEHNE 1
161 CI/ICTIe)MaTI/BZp W 3HAHUU 10 TEME Bubmorexa IIOK
" H https://m.edsoo.ru/ed017d93
Kunemartuka
PesepBHbIi ypok. O000IIEHNE U
162 CI/ICTIe)MaTI/BZp W 3HAHUH 10 TEME Bubmmorexa LIOK
" "H https://m.edsoo.ru/3149956b
JlmHaMuKka
Pesepsueblil ypok. O000IIIEHNE U
163 CI/ICTIe)MaTmZIII)Hs[ 3HAHUH 10 TEME Bubmiorexa ITOK
" N https://m.edso0.ru/0f9752ac
Crartuka TBEpAOro Tena
PesepBurrii ypok. O0001mEenne u
164 CI/ICTIe)MaTI/BZp WS 3HAHUU [0 TEME Bubmorexa IIOK
" R " https://m.edsoo.ru/6¢c0df9cc
3aKOHBI COXPAHCHUS B MEXaHHUKE
PesepBHelit ypok. O60011eHNE U
165 CHCTeMaTH3allis 3HaHUH 110 TeMe bubmuoreka [IOK

"OCHOBBI MOJIEKYISIPHOKHMHETUYECKOMN
TeoOpHuH'

https://m.edsoo.ru/de148976
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PesepBHelil ypok. O6001ICHNHE 1

. bubnuorexa [{OK
166 cUCTEMATU3alHA 3HaHU 10 TEME 1
N N https://m.edsoo.ru/Obcc77cl
Tepmoaunamuka. TemnoBbie MalIMHbI
PesepBHslil ypok. O6001ICHNHE 1
167 CHCTEMAaTH3alMs 3HAHUH 110 TeMe 1 bubnunoreka LIOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbIe IEPEXOBI"
PesepBurblil ypok. O000mIEHNE 1
168 CI/ICTEM&TI/IBZP s 3HaHH;IH 10 TEME 1 bubnnorexa [IOK
N 1 N https://m.edso0.ru/f2381c0c
DIIEKTPUUYECKOE T0JIE
PesepBurlii ypok. O0001MmIEHNE 1
169 CI/ICTIe)MaTI/BZp WSt 3HaHI/II;IH 10 TEME 1 bubnmorexa [IOK
" LUI . " https://m.edsoo.ru/3cae6dal
[ToCTOSHHBIN SIEKTPHUUSCKHUIA TOK
PesepBurlii ypok. O0001MIEHNE 1
170 CI/ICTIe)MaTI/BZp 1501 3HaHH;IH o Teme "Toku 1 bubmmorexa [TOK
t N https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME
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11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpoabubie IlpakTunueckue A p
n/m Bcero U3ydeHusi oOpa3oBaTeibHbIE
padoThI padoThI
pecypcebl
B3anmoaeiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJTHUKOB C TOKOM 1 bubmorexa HOK
POBOA ' https://m.eds00.ru/487a8593
MarnautHoe nosne. ['unore3a Ammnepa
BexTop MarHuTHOM WHIYKIUH.
2 [Tpun pI/IH CyIIEPIIO3H Ifz I\I;aFHI/ITHBIX 1 bubmmorexa [IOK
p VLI yrep H . https://m.edsoo.ru/4clabcch
noJieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarnuTtHOe 1oJie TPOBOJIHUKA C 1 bubmmorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBlieHUE U 1 bubmuoreka [JOK
MOJZyJIb https://m.eds00.ru/26d9c5ba
bubnmoreka LIOK
5 P 1
crieHie satat https://m.edsoo.ru/a37a0c21
6 [TpumeneHne 3akoHa Amnepa. 1 bubmuoreka [JOK
DeKTpoU3MepHUTEIbHbBIE TPHUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanpaBJI€HUE U
7 MOAYJb. JIBHOKEHHE 3apsKEHHOU 1 bu6muoreka [IOK
YaCTHULIbI B OJJHOPOJHOM MarHUuTHOM https://m.edsoo.ru/c97afaal
noJie
but6mmoreka [IOK
8 P 1
crieHie satat https://m.edsoo.ru/504e98c7
9 Pa6ota cuel Jlopeniia 1 buGnnorexa [IOK

https://m.edsoo.ru/d518be4b
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bubnunoreka LIOK

10 Pewerye sanas https://m.edso0.ru/93617bd9
MarauTHoe 1moJjie B BEIIECTBE.
11 ®deppomarHeTUky, napa- u bubmmorexa [JOK
PP » 1P https://m.eds00.ru/30ff9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarnerukos. [Ipumenenue buomorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoB
13 Pemenue 3agad mo reme "MarautHoe bubnuorexa [{OK
nosie” https://m.edso0.ru/5b55¢307
14 Pemenue 3agau no reme "MarautHoe bubnuorexa [{OK
nose” https://m.edsoo.ru/41c4ae8a
SIBneHne 3MeKTPOMArHUTHOM
15 VH uu. [ToTok BekTOpa MAarHUTHOM bubmmorexa [JOK
ALYKIHH. p https://m.edsoo.ru/b3efaOcl
WHIYKIAH
bubmmoreka IIOK
16 IAC unnyKuHH https://m.edso0.ru/48150bd8
17 3aKOH JIEKTPOMArHUTHON MHAYKIIUH bubnuoreka [{OK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpudeckoe nose. Toku bubmuoreka [IOK
dyxko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMH B ABUKYIIUXCS bubmuorexa [{OK
NPOBOJHUKAX https://m.edso0.ru/0235cc02
butmmoreka [{OK
20 P
CHICHHE a1t https://m.edsoo.ru/4dfda618
butmmoreka [JOK
21 IT JI
PaBiiIo Jienta https://m.edsoo.ru/bbc22726
22 WNunykruBHOCTh. KaTymika bu6muoreka [JOK
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HWHAYKTUBHOCTU B LCIIH ITOCTOAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

SBnenue camoumnaykiuu. J/C

bub6nmoreka LIOK

23
CaMOMHAYKLUHU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHuTHOTO NOJI KaTYILIKH C bubmmorexa [JOK
TOKOM. DJIEKTPOMArHUTHOE 10JIE https://m.edsoo.ru/b3cOad1l
bubnunoreka LIOK
25 P
CHICHHE 3a1ad https://m.edso0.ru/88f69d2b
26 O06o011eHne U cucTeMaTu3alus bubmmoreka [JOK
3HaHUH 10 Teme ""DieKTpoaruHaMuKa' https://m.edsoo.ru/76484025
97 KonTponbHas pabora o teme bubnuoreka [IOK
"OnexTpoauHaMuka’ https://m.edsoo.ru/8ae09b98
KomnebarenspHast cucreMa. CBOOOIHEIE
28 koneOanust. 'apmoHnueckue bubnnorexa [IOK
Lap https://m.edsoo.ru/7c1db385
KoaeOaHus
29 KunemaTtudeckoe u TMHaAMHU4YECKOE bubmmoteka IIOK
OIMCaHUE KOIE0ATEIbHBIX JBUKEHUN https://m.edso0.ru/87ce9498
DHepreTu4IecKoe onrcanue. BoBo
IUHAMHAYECKOr0 OIMUCAHUS
30 TapMOHHYECKUX KOI€OaHUI U3 X bubmmorexa [TOK
p https://m.edso0.ru/e3¢99692
HHEPreTHUECKOr0 U KHHEMATHYECKOTO
OIMCAHUS
but6mmoreka [IOK
31 A OaHuM
MILTHTY 1@ 1 pasa koseOanmil https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KoJIeOaHUH.
39 [Tepuoa MasbIx cBOOOTHBIX but6mmoreka [IOK

KoJie0aHU MaTeMaTHYECKOTO
MasiTHUKA. [leproa cBOOOTHBIX

https://m.edso0.ru/e0399319
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KOJICOAHUH MPYKHUHHOTO MasTHUKA

33 3aTyxaromue KojaeOaHusl. bubnnorexa [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/72e93d09
bu6nmoreka LIOK
34 ABTOKOJICOAHH https://m.edsoo.ru/6add2644
bu6nmoreka LIOK
35 Pemenue 3agag https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Vpok-koH(pepeHnus "MexaHndecKue
36 K(f)ﬂe6aHI/I$(Ib BpM ;,IKaJILHLIX buGnuorexa [IOK
,),’ https://m.edso0.ru/8ef587be
UHCTPYMEHTaxX
O00011IeHNE U CUCTEMATH3ALS
37 3HAHUU 110 TeMe ''MexaHndecKue buGnuorexa [IOK
N https://m.edsoo.ru/eb84182f
KoJIeOaHus
DNIeKTpOMarHuTHBIE KOJIeOaHUSI. bubnnorexa [JOK
38 o
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3b aMIUIUTYIBI
39 3a 1:1 : KOHJEHCATOpa C aMILJIUT 0};7? bubnmorexa [IOK
P a p e https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE
40 3aK0H COXpaHEHUsI YHEPTUHU B bubnuoreka [{OK
U/1eaJbHOM KoJieOaTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaroIue dIEKTPOMArHUTHEIE
41 KOJ‘I}:gaHI/II]j{ Brin >I<p €HHBIE Bubmrorexa HOK
' YA https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHUS
IIepemennslit TOK. Pe3uctop u
42 KOHIEHCATOP B I[ENN IEPEMEHHOTO buGnnorexa [JOK
A p B p https://m.eds00.ru/84836152
TOKa
43 Karyuika "HIyKTUBHOCTH B II€ITH bubnmoreka [JOK
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IIEPEMEHHOT0 TOKa

https://m.edsoo.ru/cfa307af

3akoH Oma 1l 2JIEKTPUYECKOM 1enu

bubnmoreka LIOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoUIHOCT MEPEMEHHOT0 TOKA.
45 AMIUIUTYIHOE U NENCTBYIOLIEE buGnuorexa [IOK
b a yrom https://m.edsoo.ru/lcac6c4c
3HAYCHHUE CHUJIbI TOKA M HAIIPSHKECHUS
46 Pe3onanc B 35eKTpUUECKO e buGnuorexa [IOK
P H https://m.edso0.ru/087506df
bubnuoreka [{OK
47 P
CHICHHE 3a1ad https://m.edsoo.ru/a16836a4
U neansuslil Tpancdopmarop.
48 HHOI/IBBO CTBE ne(be paqa Hp buGnuorexa [IOK
p a » THEpEAL _ https://m.edso0.ru/f97418ae
OTpeOICHUE DIICKTPUUCCKOM SHEPTUH
OKOJIOTUYECKHE PUCKU TIPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
49 Kp JIBT 2 I/ICHOJ‘ILBO]faHI/I}I ’ bubmmorexa [TOK
YIRTYP . https://m.edsoo.ru/a6f74d93
AIEKTPOIHEPTHH B MMOBCEAHEBHON
JKU3HHA
bubmmoreka IIOK
50 P
CHICHHE 3a1ad https://m.edsoo.ru/ee6677ed
bubnunoreka LIOK
51 P
CHLICHHE 3a1ad https://m.edsoo.ru/7cab59f8
O000I11IeHNE U CUCTEMATH3ALIUS
52 3HAHUU 110 TeMe "DIIEKTPOMATrHUTHEIE Bubmorexa IOK
" P https://m.eds00.ru/401024a9
KOJIeOaHus
53 MexaHn4ecKue BOJHBI. but6mmoreka [IOK
XapaKkTepUCTUKU MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH but6mmoreka [IOK



https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f

https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTEepUCTUKH 3ByKa bubmorexa LIOK
Y. AApAKIEp & https://m.edso0.ru/138b6f09
Wndpassyk u ynptpassyk. lllymosoe bubmmorexa [JOK
56 N
3arpsA3HEHUE OKPYKAIOIIEH CpeJibl https://m.eds00.ru/7380038f
bubnunoreka LIOK
S Pemenne sazaz https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMArHUTHBIE BOJIHBI. bubmmorexa [JOK
N3nydyeHune 31eKTpoMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
DHeprus 31eKTPOMarHUTHBIX BOJIH. bubnuoreka [IOK
59 -
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[IIkana 31eKTPOMarHUTHBIX BOJIH.
60 [TpuMeHeHue IeKTPOMarHuTHBIX bubmmorexa [JOK
P P https://m.edsoo.ru/49be1f9e
BOJIH B TEXHUKE U OBITY
[TpuHIUIB paTnOCBI3H U
61 TeneBuacHud. Paguonokamus. bubmmoteka IIOK
DNEKTPOMAarHUTHOE 3arps3HEHNE https://m.eds00.ru/9f96f1f8
OKPYKAaroIIei cpebl
62 KonTpoabHas pabora o Teme bubnnorexa [JOK
"Konebanus u BoiHbI" https://m.edso0.ru/4f7985a0
63 CgeT. 3aKOH NMPSMOIMHEHHOTO bubnnorexa [JOK
pacIpoCTpaHEHUs CBETA https://m.eds00.ru/f9566406
Pemenue 3a1au Ha IpUMEHEHHE
64 3aKOHa MPSIMOJIMHEWHOTO bubmmorexa [JOK
P https://m.edsoo.ru/ea32d455
pacTipoCcTpaHEHHS CBETa
65 OTtpaxenue ceta. [lmockoe 3epkano. bubnuorexa [JOK
Cdepuueckoe 3epkaso https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBeta. AGCOIIOTHBIA U bubnuoreka [JOK
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OTHOCUTEJIbHBIN IMOKA3aTeNb
npesnomienus. [lonHoe BHyTpeHHEee
otpaxenue. [IpenenbHblil yrou
MIOJIHOI'O BHYTPEHHETO OTPAKEHHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3anay Ha npuMeHEHUE

bubnunoreka LIOK

67
3aKOHOB OTPMRCHIA 1 HPETOMIACHIA https://m.eds00.ru/49d830a9
cBeTa
Xop tydeit B npusMe. Jucnepcus
. bubnuorexa [{OK
68 cBeta. CI0KHBIA cOCTaB OEJI0T0 CBETA.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE pacCTOSHUE U bubnuoreka [IOK
ONTHYECKas CHUIA JINH3BI https://m.edso0.ru/60441359
70 [TocTpoenue n3o0paxeHuii B TMH3aX U bubmmorexa [JOK
HUX CUCTeMaX. Y BeJIMUCHHUE JIMH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 A300paKEHU, TOIYIAEMBIX C bubmorera [JOK
P ' yi https://m.edsoo.ru/5a868f09
IMOMOILBIO JTUH3
72 I'ma3 kak onTu4yeckas cucTeMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agau. IIpenensl
73 I I/IMeHI/IMO)(::[TI/I FC(I))M):T HYECKOM bubmorexa HOK
p P https://m.edsoo.ru/cd174a10
OITHUKHA
74 CKopocTb cBETa U METOABI €€ bubmuoreka [JOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunoreka LIOK
75
Hlucniepens ceera https://m.edsoo.ru/lel6ccbe
76 WnTepdepenius ceera bubmmorexa [OK

https://m.edso0.ru/5fc0c638
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KorepenTHbie ICTOUHUKH. Y CIIOBUS

77 HaOIIOICHUSI MAKCUMYMOB U bubmorera [JOK
https://m.edso0.ru/c6416d48
MHUHHUMYMOB
bubnuorexa [IOK
8 Pemterme saa https://m.edso:)_.[ru/3061de2b
bubnuorexa [IOK
7 lpuvenenue niephepentn https://m.edso:)_.[ru/668edbc8
bubnnorexa [JOK
80 Jlugpai csera https://m.edsoc])_.[ru/12ed04b5
81 Judpakimonnas pemeérka. Y cloBue bubmmorexa [JOK
HaAOJI0/IEHUS TTIaBHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
bubnnorexa [JOK
82 Pemenne sanas https://m.edsogru/d5804lla
83 [TonepeyHOCTH CBETOBBIX BOJIH. Bbu6mmoreka [JOK
ITonspusanus ceera https://m.edsoo.ru/e9890fe9
bubmmoreka IIOK
84 Peenne 3axas https://m.edSO(I)_.Iru/056c8158
85 CBeTOoBBIE BIICHUS B IPUPOJIE bubxoreka LIOK
https://m.eds00.ru/0b36363d
86 O06o01IeHre 1 cucTeMaTu3anus bubnuoreka [{OK
3HaHuH no Teme "'OnTuka” https://m.edsoo.ru/8a14748b
87 KonTponbhas pabota no teme bubmuoreka [JOK
«OnTuka» https://m.edso0.ru/82315dd4
['panuIel MPUMEHUMOCTH
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [IOK
3JIEKTPOAUHAMUKA U TIPUHLIUIIL https://m.edsoo.ru/c9bd77ch
OTHOCHTEIILHOCTH
89 [TocTynatel cnenuanbHOM TEOPUN bubnmoreka [JOK
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OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/c56f05ch

[IpocTpaHCcTBEHHO-BPEMEHHOM
untepBail. [IpeoGpazoBanus Jlopenua.
VYcnoBue NpU4UHHOCTH.

bu6nmoreka LIOK

90
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/yIeHre BPEMEHH B COKpAIlleHUE
JUTUHBI
01 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubnnorexa [JOK
YJaCTHUIILI https://m.edsoo.ru/853a64fc
CBs3b Macchl ¢ SHEPTUeH u
92 HUMITYJIbCOM PEISATUBUCTCKOMN YaCTHIIBI bubmorera [JOK
4 P Hel- https://m.edso00.ru/b6258ffa
DHeprus MoKos
93 PaBHOBeCHOE TETIIOBOE U3ITyYCHHE bubmorera [JOK
Y https://m.edso0.ru/f54035a5
bubnmoreka LIOK
o4 Jaxon cuettienms Buna https://m.edso0.ru/1c5ff752
95 I'unoreza M. Ilnanka o kBaHTax. bubmuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoreka IIOK
96
DHEPTHs 1 HMITYIC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otoadpext. OnbiTo A. T bu6muoreka [IOK
CronetoBa. 3akoHsl poTordpdexTa https://m.edso0.ru/8c68e5b9
YpaBHeHue DUHINTEWHA I
98 dororddekra. "Kpacnas rpanuma” bubmorexa [JOK
- 0P p https://m.edso0.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbrte [1. H. bubnnorexa [JOK
JleOeneBa https://m.edso0.ru/64b4f966
100 BostHOBBIE CBOMCTBA YaCTHIL bubmuorexa [IOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
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https://m.edsoo.ru/7fb307ec
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https://m.edsoo.ru/64b4f966

Bounnsl ne bpoiind. /InuHa BoJIHBI e

https://m.edsoo.ru/f59cfcec

. bubnuorexa [{OK
101 bpoiiua i pasmepe! 06H%CTH https://m.edsoo.ru/5df8bafl
JIOKAJIN3alUH JIBHKYIICHCS YaCTUIIBI
102 KopmyckyisipHO-BOJIHOBOM Tyainu3m bubmorexa OK
pHycxyIeip ad https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTPOHOB Ha Bu6muoreka [JOK
KpHCTaJIax https://m.edsoo.ru/30dbal8c
Crenudurka u3MepeHuii B MUKPOMHPE.
104 COO?HS)IHGHI/IH Hef)n e CJIéHH:CTCpr bubmorexa HOK
N el https://m.edso0.ru/65783dec
[eitzendepra
bubnuoreka [{OK
105 Pemenne rpaguueckux sazau https://m.edsoo.ru/e70195bd
N bubmuoreka [JOK
1 P
06 CHICHHE PaCHCTHRIX Saad https://m.edsoo.ru/ee9b3182
KonTponbHas pabora o temam: BuG 110K
nOIMOTEeKa
1 7 mn T mn IIK -
0 OCHOBHVC 0% ,?pHyCKympHO https://m.edsoo.ru/c3de891a
BOJIHOBOW JTyalTu3M
OMBITHI MO UCCIIETOBAHHUIO CTPOCHUS
108 aroma. [lmanerapHas MoJelnbs aToMa bubmorexa HOK
' P s https://m.eds00.ru/312b750a
Pezepdopna
bubnunoreka LIOK
109 Hoctynatst bopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHEH bubnmnorexa [JOK
JHEpPruu aToMa Boaopoza https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJICHHOE butmmoreka [JOK
W3JIyYEHHE CBETA https://m.edso0.ru/f945d85c
112 Jlazep bubnuoreka [JOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
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Hyxiionnas mozens sanpa

['eitzen6epra-MBanenko. 3apsg u
MaccoBOe€ 4ucio sapa. M3oTomnsl.

Pa,I[I/IO AKTHBHOCTH

https://m.edso0.ru/2288a0c4

bubnunoreka LIOK
https://m.edsoo.ru/34adasde

114

3aKoH PaaAOAaKTUBHOI'O paciiaaa.

CBolicTBa HOHU3UPYIOLIETO
u3nydyeHus. BiusHue

pPaaAruOaKTUBHOCTHU HaA ’KHBLIC

OpraHru3MBbI. Z[OSI/IMeTpI/ISI

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

115

116

117

118

DHeprusi CBsI3U HYKJIOHOB B SIZIpe.
SAnepubie cunbl. Jledekt maccol spa.
SnepHbie peakuuu. AnepHeie
peaxTopsl. [IpoGiiems! yripaBisieMoro

TEPMOAICPHOTO CUHTE3A.

OKOJIOTHYECKHE aCIICKThI Pa3sBUTHA

AJIEPHON SHEPrEeTUKH

Mertoasl perucTpaiuuu u

MCCJIEI0BAHMS DJIEMEHTAPHBIX YACTULL.
DyH/IaMEHTAJIbHBIE B3aUMOICHCTBUSI.
baproHbl, ME30HBI U JIENTOHBI.
IIpencraBnenne o CrangapTHON
Mojenu. KBapk-riitooHHas MOAENb

aJIpOHOB

®usuka 3a npeaenamu CtaHnapTHON
Mozenu. TémHas MaTtepus U TEMHas
sHeprus. EnuHcTBO pusnueckoit

KApTHUHBI MUpa

OTaIbl Pas3sBUTHUA aCTPOHOMUH.

bubnunoreka LIOK
https://m.edsoo.ru/ff1758d0

bu6nunoreka LIOK
https://m.edsoo.ru/lac08a5b

bubnunoreka LIOK
https://m.edsoo.ru/c026fd37

bubnunoreka LIOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HaueHue aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMeHNMOCTb 3aKOHOB (PU3UKH JIs
00BsACHEHUS PUPOJIbI KOCMUYECKUX

bub6nmoreka LIOK

119
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX https://m.eds00.ru/39c44028
HUCCIEI0BaHUN
CoBpeMeHHBIC ONTHYCCKUE
120 TEIECKOIBI, PAIHOTEIECKOIIBI bubnmorexa [IOK
» palt ' https://m.edsoo.ru/4877aale
BHeaTMoc]epHast aCTpOHOMUS
Bup 38é3nn0ro Heba. Co3sesmus,
121 SIPKHUE 3BE3/bI, IUNIAHETHI, UX BUIUMOE bubmorexa HOK
p AL ' a https://m.edsoo.ru/aac588eb
IIBIDKEHUE
Comnaeunas cucrema. CoiHIe.
122 CoJHeuHast aKTUBHOCTD. MICTOUYHHK bubmorexa HOK
. https://m.edso0.ru/22748eb4
sHeprun CostHIA U 3BE3]T
3BE311bI, UX OCHOBHBIE
123 xapakTepucTuku. {uarpamma bubmmorexa [JOK
. paxTep o P N https://m.eds00.ru/42169944
CIEKTPALHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TJIIaBHOM ITOCJIEN0BATEILHOCTH bubnmorexa [IOK
A A https://m.edsoo.ru/b3cb766¢
BHyTpenHee cTpoeHue 3BE3 .
125 CoBpemeHHbIE MPECTABIECHUS O bubmuoreka [IOK
MPOUCXO0XKICHUU 1 3BoJroIMK CoJlHIla https://m.edsoo.ru/d09da494
7 3BE31. DTaIlbl JKU3HH 3BE3]
Mieunsiii [1yre — Hama ['anakruka.
126 Twune! ranmakTuk. YEpHBIE NBIPHI B Bubmorexa IOK
+ P AHIP https://m.eds0o.ru/7cd10a0a
SAJIpax TaJlaKTUK
127 Bcenennas. Pacimpenne BeeneHHol. bubmuoreka [JOK

3akon Xab6mna. Teopus bonbmioro

https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

B3phbIBA. PenukroBoe H3JTYUCHUC

128

129

130

MacmrabHas cTpykTypa Beenennoii.
MeraranakTuka

Hepeménnsie mpoOaeMbl aCTpOHOMUHT 1

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBadre MarHuTHOTO I10JIS
MMOCTOSIHHBIX MAarHUTOB' WU
"HcciienoBaHue CBOMCTB
dbeppoMarHeTUKOB" UK
"HccienoBanue JeHCTBHS
MOCTOSTHHOTO MAarHUTa Ha PaMKy C
TOKOM"

bubnmoreka LIOK
https://m.edsoo.ru/ce234633

bu6nmoreka LIOK
https://m.edsoo.ru/d37d9ffe

bubnuorexa [{OK
https://m.edsoo.ru/67361aef

131

Pu3nYeCcKuil IPaKTUKYM I10 TEME
"N3mepenue cuiibl Amnepa' win
"N3yueHne 3aBUCIMOCTHU CHIIbI
AMriepa OT CUJIBI TOKa' UITH
"OrnpeneneHre MarHUTHONW UHAYKIIAN
Ha OCHOBE M3MepeHHsl cuiibl AMmepa'

bubmmoteka IIOK
https://m.edsoo.ru/fcae91e9

132

®u3nYeCcKU IPAKTUKYM I10 TEME
"HccenoBanue sBICHUS

AIIEKTPOMATHUTHOW MHAYKIMH' WA 1
"OnpeneneHre MHIYKIIUN BUXPEBOTO
MarduTHOTO mojs"

https://m.edso0.ru/c36658da

133

®u3nUecKuil TPaKTUKYM I10 TEME
"HccnenoBadue sIBIEHUS
camouHaykiuu' " win "'Coopka Moaenu
AIIEKTPOMArHUTHOTO reHeparopa'

but6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

134

DuU3NYECKU MPAKTUKYM 10 TEME 1

but6mmoreka [IOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"N3mepenue nepruoaa CBOOOTHBIX
KoJIeOaHUH HUTSIHOTO U TPY>KHHHOT'O
MasiTHUKOB"

https://m.edso0.ru/5d159d35

Pu3n4eCcKuil IPAKTUKYM I10 TEME

bubnunoreka LIOK
135 "IIpeoOpa3oBanue SHEPTUH B
Peobp P https://m.eds00.ru/a28026bd
NPYKUHHOM MasiTHUKE
DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOTO TOKa
Yyepe3 MOCIIeJ0BATENIbHO COCTMHEHHBIC
136 KOHJICHCATOp, KaTYIIKy U pe3ucTop” bubmmorexa LIOK
B P, XaTymy Hp P https://m.eds00.ru/89dc2d90
win "UccnenoBanue padboThl
MCTOYHUKOB CBETA B LIETIN
MepeMEHHOT0 ToKa"
Pu3nuecKuil IPaKTUKYM I10 TEME
137 "N3ydeHnne nmapaMeTpoB 3ByKOBOM bubmorexa HOK
Y " P P i https://m.edsoo.ru/b100661a
BOJTHBI
Pu3nueCcKuil IPaKTUKYM I10 TEME
"N3mepenue mokasartens npeaoMIIeHUs
138 crexna” wim "Tlomydenune bubmmorexa LIOK
y https://m.edsoo.ru/42569eal
n300paKeHHsI B CUCTEME 3 TIOCKOTO
3epKajia v JUH3bI"
®u3nUecKuil TPaKTUKYM I10 TEME
"HccnemoBaHue 3aBUCUMOCTH
139 (OKYCHOTO pacCTOSIHUSI OT BEIIECTBA bu6muoreka [IOK
(Ha mpuMepe KUAKUX JIUH3)" WK https://m.edso0.ru/b879fb3f
"N3mepenune GOKYyCHOTO pacCTOSTHUS
pacceuBaromux JUH3"
140 Ouznyeckuil NpakTUKYM O TeMe bubmuoreka [JOK

"Habmonenne nudpakiuy,

https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

uHTep(DEPEHITNH U MOJIIPU3ALIUN
cBera"

141

Pu3nYeCKUi IPAKTUKYM I10 TEME
"OrnpeneneHue UMITyJIbca U YHEPTUU
PENSTUBUCTCKUX YacTuIl (110
dororpadusiM TPEKOB 3apsHKEHHBIX
YacTHUI[ B MATHUTHOM I10J1¢)"

bubnunoreka LIOK
https://m.eds00.ru/63756¢47

142

Pu3nYeCcKuil IPaKTUKYM I10 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
ocHOBe ucciienoanus Gorodddexra”
wiu "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HaIpsDKEHUs "

bubnunoreka LIOK
https://m.edsoo.ru/eb916f82

143

Pu3nuecKuil IPaKTUKYM I10 TEME
"UccnenoBanue criekTpa
pa3peKEHHOTO aTOMapHOTO BOJIOPOA
U U3MEepEeHHe MoCcTossHHOM Punbepra”

bubmmoteka IIOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYeCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue paaroakTUBHOTO
¢oHa ¢ UCTIOIB30BaHUEM J103UMeETpa”
wiu "M3yuenue nornomenus 6era-
YaCTHIl aJTFOMUHUEM

bubmmoreka IIOK
https://m.edsoo.ru/c3dabe6e

145

®u3nUecKuil TPaKTUKYM I10 TEME
"HabOmronenus 38E31H0ro Heda
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
IPUIOKEHUHN 1JIs ONPEEIICHUs
MOJIOXKEHUsI HeOEeCHBIX 0OBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE

but6mmoreka [IOK
https://m.edso0.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3us CeBepHOro nosymapus u
spkue 38361 WK "HaOmroaeHus B
tesieckon JIyHbl, TJIaHET, TYMAaHHOCTEH
U 3BE3IHBIX CKOIUIECHUI"

O060011IeHNEe U CUCTEeMaTU3AIUS
3HaHuil. Posb (u3MKK 1 aCTPOHOMUM B

. . bubnuorexa [IOK
146 3KOHOMHUYECKOM, TEXHOJIIOTUYECKOH,
N N https://m.edsoo.ru/ad6ddeed
COIMAIBHOM M 3THYECKOHU chepax
JIEATEeTLHOCTH YeJIOBEKa
O06o001IeHre U CHCTEMAaTH3aIUs
147 3HaHui. Postb 1 MecTo pu3HKY H bubmmorexa [JOK
aCTPOHOMHUHU B COBPEMEHHOM HAay4YHOMH https://m.edso00.ru/18f19f7c
KapTUHE MHpa
O06o001IeHre U CUCTEMAaTH3aIUs
3HaHui. Ponb usnueckoit Teopun B
OpPMHPOBAHUH MPEACTABICHUH O
148 inzancxoﬁ Ka TiHe MHPaA, MECTO bubmorexa HOK
o b Pa https://m.edsoo.ru/e7d400f4
bu3znyecKoil KapTUHBI MUpa B 00IIIEM
PSy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOIE
149 O00011eHNe U CUCTEMATH3AIHS bubmmoteka IIOK
3HaHu# 1o Teme "Kunemaruka' https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATH3AIHS bubnunoreka LIOK
3HaHWH 1Mo Teme "'KnnemaTtnka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre 1 cucTeMaTu3anus bubmuorexa [{OK
3HaHu# 1o Teme " JluHamuka" https://m.edsoo.ru/2dfbafcs
O00011eHNEe U CUCTEMATH3AIHS
B N but6mmoreka [IOK
152 3HaHu# 1o Teme "CraTtuka TBEpAOro

Tema”

https://m.edsoo.ru/3cca482e
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O00011eHUE U CUCTEMATU3ALUS

bubnunoreka LIOK

153 3HAHUHA 110 TeMe ""3aKOHBI COXPaHEHUS
. P https://m.eds00.ru/32a4d1a0
B MEXaHUKE
O00011IEHNE U CUCTEMATH3ALIS
154 3HaHu# 110 Teme "'OCHOBEI Bubmorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KMHETHUECKON TeopHH
O000111eH1E U CUCTEMATU3ALHS
155 3gaHu# 110 Teme ''TepMoauHaAMUKa Bubmorexa IIOK
p A ' https://m.eds00.ru/c63f7c10
TenoBble MalIMHEI
O000I11IeHNE U CUCTEMATH3AIIUS
156 3HaHUH 10 TeMe "ArperaTHbie bubnnorexa [JOK
cocTogHus Belectsa. Pa3oBbie https://m.edsoo.ru/1d36b5b1
epexo/ipl"
O000I11IeHNE U CUCTEMATH3AIIUS
157 3HAHUI 10 TeME " DIIEKTPUUECKOE budmaorexa OK
" P https://m.edsoo.ru/3bf0def9
oJie
O000111eHNEe U CUCTEMATH3AIHS
158 3Hauuii mo teMme "TloCTOIHHBII Bubmmorexa [IOK
. " https://m.edso0.ru/71453ee6
INEKTPUYECKUIN TOK
O00011eHNEe U CUCTEMATH3AIHS
159 3HaHuH 110 TeMe "TOKHM B pa3IndHBIX Bubmiorexa ITOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O06o0mIeHre 1 cucTeMaTu3aIus bubmuoreka [IOK
3HaHUH 110 TemMe "MaruutHoe noJje" https://m.edsoo.ru/3b4c06ae
PesepBubii ypok. O0001IEHNE 1
161 CI/ICTI;MaTI/I?)Zp W 3HAHUU 110 TEME br6mroTexa IIOK
" 1 " https://m.edso0.ru/053e2248
DNeKTpOMarHuTHAS UHIYKIIHS
162 PesepBubIil ypok. O6001meHIE 1 bubnuoreka [JOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
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cUCTEMATU3AalUA 3HAHUM 10 TEME
"Mexannyeckue Koiaeoanus'”

https://m.edsoo.ru/d6310bfd

PesepBubiit ypok. O600IICHHE 1

163 CHUCTEMaTH3aIus 3HAHUH 110 TeMe bubmorera [JOK
- " g https://m.edsoo.ru/5e2bb83d
DNEKTPOMAarHUTHBIE KOJIeOaH!Us
PesepBHbIil ypok. O6001mIeHIE 1
CHCTEeMaTH3alMs 3HaHUH 110 TeMe bubnuoreka [IOK
164 "
MexaHn4eCcKHe U 3JIEKTPOMarHUTHbBIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBublii ypok. O0001IEHIE 1
165 CI/ICTzMaTI/BZp Ysl 3HAHUH 110 TEMe bubmorera [JOK
N N i https://m.edso0.ru/52ad1603
OnTtuka
PesepBublii ypok. O0001IEHIE 1
P P . bubnnorexa [JOK
166 CHCTeMaTH3allys 3HaHUH 110 TEMe
N N https://m.edsoo.ru/5beclc65
OcnoBel CTO
PesepBubIit ypok. O6001IeHIE T
167 CI/ICTIG::MaTI/BZIII)I/IfI 3HaHUM 10 TeMe bubmorexa HOK
N . . https://m.edsoo.ru/f7¢59d38
KopmyckynspHO-BOTHOBOH Ayain3m
PesepBubIit ypok. O6001IeHIE T
168 CI/ICTEMaTmZp Wsl 3HAHUH 10 TeMe bubmorexa [JOK
N i N https://m.edsoo.ru/1f511654
®usznka aroma
PesepBublit ypok. O6001ICHNE U
cHUCTeMaTH3allusl 3HaHUH 10 TeEMe bubmuoreka [IOK
169 N
®u3nka aTOMHOIO SApa n https://m.eds00.ru/905c5ce0
3JIeMEHTapHBIX YacTuIl'"
PesepBHEIi ypok. O600IIEHNE 1
P P N bubmuoreka [IOK
170 cHUCTeMaTH3allks 3HaHUH 110 TeEMe

"OnemeHThI acTpodu3uku”

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16






YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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