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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe Ha YpOBHE CpelHero oO0miero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE MOJOXEHHH W TpeOOBaHUM K pe3yibTaTaM OCBOEHUS
OCHOBHOW 00pa3oBarenpHON mporpammsbl, npenacraBieHHbix B @I'OC COO, a
Takke ¢ yuérom ¢enepaibHOM pabodeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenojaBanus yueOHoro npeamera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit  @enepanuy, — peadu3yOMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
MIPOrPaMMBI.

[Iporpamma no usuke onpenensieT o013aTeNbHOE NPEIMETHOE COIEPKAHUE,
yCTaHaBIMBAET PEKOMEHYEMYIO MOCIIEOBATEIbHOCTD U3YYEHHSI TEM U Pa3/IeiioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JOTMKM y4eOHOro mpolecca, BO3pPacTHBIX OCOOEHHOCTEW OOydYaromuxcs.
[Iporpamma mo ¢Qu3uke Aa€r OpencTaBiIe€HUE O LENAX, COJEpKaHUM, OOen
CTparerun OOy4YeHHs, BOCHUTAHUS M PA3BUTHUA OOYyHAIOUIMXCS CpEACTBAMU
yueOHoro npenMera «Puznka» Ha yriryoJ€HHOM ypOBHE.

N3ydyenne kypca ¢GU3MKH YriiyOJIEHHOTO YPOBHS IO3BOJIIET pEan30BaTh
3a/1a4u MPO(PECCUOHAIBHONW OpPUEHTAIMU, HAIIPaBJICHO HAa CO3JaHUE YCIOBUW NS
MPOSIBJICHUS] CBOMX HMHTEIUIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)abIM
oOydJaronumcsi, KOTOpble HEOOXOIMMBI IS TMPOAODKEHHS OOpa3oBaHUS B
opraHuzanusx mpodeccHoHamTbHOTO O00pa30BaHUA IO Pa3IUYHBIM  (UBHKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIUATBLHOCTSIM.

B nporpamme 1no (¢u3MKe ONpenemnstoTcs IUIAHUPYEMBbIE PpPE3yJbTaThl
OCBOEHUS Kypca (PU3MKK Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeaMeTHbIe, MpeIMeTHble (Ha  yriyOonéHHoMm  ypoBHe). HayuHo-
METOJIOJIOTUYECKON OCHOBOWM Il pa3pabOTKu TpeOOBaHWM K JTUYHOCTHBIM,
METANpeAMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOyYalolUuXCs, OCBOMBIIHX
nporpaMmy 10 (U3MKE Ha YypOBHE CpelHero oOmero oOpa3oBaHUs Ha
yrayOaEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o gpu3MKe BKIIOYALT:

MJIaHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (U3MKKM Ha yriayOon€HHOM
YPOBHE, B TOM YHCJIE€ TPEIMETHbBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

cojiepkanue yueOHoro npeaMera «@usukay 1o rojgam oOy4eHusl.

[Iporpamma 1o (¢u3MKEe WMEET NPHUMEPHBINA XapakTep U MOXKET OBITh
MCIIOJIh30BaHA YUUTEISIMU (DU3UKHU JJIsI COCTABIICHUS CBOUX PAOOYHX MPOTPamMM.

[IporpamMma no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTECH U
NPEeNIOCTaBISET BO3MOXKHOCTH JUIsl peaju3alldd Pa3Iu4HbIX METOJUYECKUX
NOJXO/I0B K TNpenojaBaHuio (M3MKKA Ha YriyOJIEHHOM YpOBHE MpPU YCIOBHUH
COXpaHEHHUs1 00A3aTeNbHOM YaCTH COACPKAHUS Kypca.



®duzuka Kak Hayka O HambOosee OOLIMX 3aKOHAX MPHUPOAbI, BHICTYIAs B
KauecTBe y4eOHOTO MpeaMeTa B IIKOJIEC, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHU# 00 okpyskaroriem mupe. LIKoapHbIN Kypc GU3HKH — CHCTEMOOOpa3yIOIInii
JUISI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (DU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SBJICHUM, HW3YYaeMBIX XHUMHEH, OMOJIOTHEH,
¢usmueckoit reorpadueld W acTpoHoMuen. lcmonp3oBaHWE W AKTHBHOE
MpuMeHeHne (U3MYECKUX 3HAHUU OMPENSTIIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPaHCIOpTa, OCBOCHHUS
KOCMOCa, TOJIy4eHHs] HOBBIX MAaTE€pUaJOB C 3aJlaHHBIMU CBoiicTBamu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHHE ECTECTBEHHO-HAYyYHOU
KapTUHBI MUpa o0y4aromerocsi, B (POpPMUPOBAHUE YMEHUN MPUMEHSATH HAay4YHBIN
METO/]] IO3HAHUS [IPH BBIITOJIHEHUU UMM Y4E€OHBIX UCCIIEJOBAHUM.

B ocHOBY kypca (u3nku Ha ypOBHE CpelHEro oOUIero 00pa3oBaHus MOJI0KEH
PAI UEH, KOTOPBIE MOKHO pacCMaTpUBaTh KaK IPUHLHUIIBI €70 IOCTPOCHMUS.

Hoesa uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MAaTepuaj U3 BCEX Pa3lieloB (PU3MKH, BKIIOYAET KaK
BONPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKHU.

Hoesa zenepanuzauyuu. B cooTBEeTCTBUM C HEW Marepuan Kypca (Qusuku
o0beUHEH BOKPYr (Qu3HUecKuxX Teopuid. Benymwum B Kypce sBisieTCs
(opMHpOBaHUE MPEACTABICHUI O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHUH, BELIECTBE U
noJIe.

Hoea cymanumapuzayuu. EE peanuzanus mpeanosaracT HCMOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (U3MYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuTMEM OOIIECTBA, a Takke C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U HKOJIOTHYECKUMU MTPOOIEMaAMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dusuku yriyoi€HHOTO YpOBHS
MIPEANOIAraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHUX M TEXHOJOTHMYECKHX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccMarpuBaroTcs Ha
yYpOBHE OOIIMX MPEACTABICHUA M COBPEMEHHbBIE TEXHUYECKUE YCTPOMCTBA, WU
TEXHOJIOTUH.

Hoea »3konocusayuu peanu3yeTcss TMOCPEIACTBOM BBEIEHUS AJIIEMEHTOB
COJIep)KaHus, TMOCBSIIEHHBIX JKOJOTUYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTUEM TEXHUKU M TEXHOJOTUW, a TaKKe OOCYXICHHS
npo0JieM palOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acHOCTH.

OcBoeHnune cofiep>kanusi MPOTPaMMBI 10 (PU3HUKE JTOJDKHO OBITh MOCTPOCHO HA
MNPUHIIMIIAX CHCTEMHO-AEATEIbHOCTHOrO noaxonaa. s ¢usnku peanusanus 3THUX
MPUHIIUIIOB 0a3UPyeTCsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTA KaK
NOCTOSIHHO JIeHCTBYIOIEro Qakropa yuyeOHoro mpouecca. ns yriayOGnaéHHOro
YPOBHS — OTO CHCTEMa CaMOCTOSITEJIbBHOIO YYEHHYECKOro JKCIEPHUMEHTA,



BKJTFOYAIOMIETO (PPOHTAIbHBIE YYEHWUYECKHE OMBITHl MPH W3YYEHUH HOBOTO
Marepuana, JabopaTopHbie paboThl U PabOThI MpakTUKyMma. [Ipr 3TOM BO3MOXKHBI
IBa crocoba peanu3anuy (U3MUECKOro TMpakTUKyma. B mepBoMm ciyyae
NpaKTUKyM npoBoauTcs aubo B koHue 10 u 11 xiacco, 1100 mocie mepBoro u
BTOPOr0 TMOJIYTOJUM B KaXIOM M3 3THX KiaccoB. Bropoil cmocod — 370
WHTErpanusi paboT TPAKTUKyMa B CHUCTEMY JIA0OpaTOpPHBIX pPaboOT, KOTOPHIC
MPOBOAATCA B Tpoliecce u3yudeHus pazaena (temsl). Ilpu stom mox paboramu
PaKTUKyMa MTOHUMAETCSI CAMOCTOSITEIbHOE HCCIIEIOBAaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa O€3 MOIIAroBO HHCTPYKIIUH.

B mporpamme mo ¢usMke cHCTeMa YYEHHUYECKOTO JKCIIEPUMEHTA,
7a00paTOPHBIX pabOT W MpaKTHKyMa IPEACTAaBICHA €AWHBIM TepedHeM. Bwioop
TEMATUKH JJI1 3TUX BHUJIOB YUCHHUYECKUX MPAKTUUYECKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MPOIIecca UCXOIs U3 0COOCHHOCTEN OYPOUYHOTO
IUTAaHUPOBAHUS W OCHaleHus kabuHera ¢usuku. [Ipu sTOoM oOecneumBaercs
OBJIAJICHUE OOYYAIOIMUMHCSI YMCHHUSIMH TMPOBOJUTH TPSMBIE M KOCBEHHBIC
U3MEPCHHUsI, UCCIEAOBAHUS 3aBUCHUMOCTEH (DU3MUYCCKUX BEIUYMH U ITOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEII0KEHHBIX TUIIOTES.

Bonpioe BHUMaHUE yAENAETCS PEIICHUI0 PACUETHBIX M KAaYECTBEHHBIX
3amad. [Ipu 3TOM U1 pacd€THRIX 3a7ad MPHOPUTETOM SIBJISFOTCS 3a7a4H C SIBHO
3aIaHHOM U HESBHO 3aJJaHHOW (DU3UUYECKON MOJIEbIO, TTO3BOJISIONINE MPUMEHSITh
M3Y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjiena Kypca, Tak |
UHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HBIX pa3ziesioB. [ KaueCTBEHHBIX 3a7a4
IPUOPUTETOM SIBJIIOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHMUs
(u3HUeCcKUX SIBJCHUI W MPOILIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbiOopa
(U3UYECKOM MOJIEIH VISl CUTYaIlMH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO k MaTepuaibHO-
TEXHUYECKOMY OOecledeHnIo y4eOHOro mpoliecca Kypc (PU3UMKH YriayOnEHHOTO
YpOBHSI Ha YPOBHE CpeaHEro o0uiero oopa3oBaHus JOJKEH U3y4aThCs B YCIOBHUAX
npeaMeTHoro kabuHera. B kabuHeTe (U3UMKM JNOKHO OBITh HEOOXOJIHUMOE
nabopatopHoe O00OpYyJAOBaHWE [Jis BBIMIOJHEHHUS YKa3aHHBIX B MporpamMme Mo
bu3NKe YYCHUYECKUX OIBITOB, JTAOOPATOPHBIX PAOOT W pabOT TpPaKTUKyMa, a
TaKXKe IEMOHCTPALMOHHOE 000pYyI0BaHHE.

JlemoHCTpanmoHHoe 00opyAoBaHUE (OPMHUPYETCS B COOTBETCTBHM C
NPUHITMIIOM MUWHUMAJIbHOW JOCTAaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCICHHBIX B MporpaMMe 10 (U3MKE KITIOYEBBIX JACMOHCTpAIUNA ISt
WCCICOBAHMUS  M3yYaeMbIX  SBIGHUW W  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHHM.

JlabopaTopHoe 000pyIOBaHME JIi YYEHUYECKHUX MPAKTHUYECKUX padboT
dbopmupyeTcss B BUIE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeuMBaeTCsl B pacyere



OTHOTO KOMIUIEKTa Ha JBYX OOydJalomwmxcs. TeMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO OOOPYMOBAaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE IU(POBBIX JabopaTopuil.

OCHOBHBIMHU TICJISIMHU H3y4eHUsI PU3UKHU B 001IeM 00pa30BaHUU SIBIISTFOTCSI:

dbopMupoBaHWE WHTEpPECA H CTPEMJICHHS OOydYaOIMXCS K HAYYHOMY
WU3YYCHUIO TIPUPOABI, pAa3BUTHE WX HMHTCIUICKTYAIbHBIX H  TBOPUYECKHX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUM O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
HCCJIEIOBATEIIHCKOTO OTHOMICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

dbopMHupOBaHE HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa M3YYEHHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

dbopMHpoBaHUE YMEHUN OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3UUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TIPEACTABICHUA O pONM (PU3UKK 1JI1 PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE Mpe/ICTaBICHUM 0 BO3MO>KHBIX chepax Oymymei
npoeccHoHanbHON  ACATENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JTanbHEHIIIeMy 00y4YSHHUIO B 3TOM HATPaBIICHUH.

JlocTikeHrne ATUX Telield 00ecreunBacTCsl pelIieHueM CISAYIOMNUX 3a1ad B
nporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

NpUOOPETEHNE CUCTEMbI 3HaHUN 00 00ImMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHWKY,  MOJEKYJSIpHYlO  (usuKy,
AIEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY M DJIEMEHTHI aCTPOPU3HUKHY;

dbopMHUpOBaHE YMEHHUI MTPUMEHATh TCOPETUICCKUE 3HAHUS I O0BICHCHUS
bu3nuecKuX SIBICHUN B MPUPOJE W JUISI MPUHITHS TPAKTUYSCKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHHUS pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOM
bu3nUecKoil MOJENbI0, 3aJlay, IMOAPa3yMEBAIONINX CaMOCTOSTEIBHOE CO3IaHHC
du3nUecKoi MOJENH, aaeKBaTHOW YCJIOBHSAM 3aJadyd, B TOM 4YHCJIC 3amad
WHXEHEPHOTO XapaKTepa,;

MOHUMaHue (U3UYECKUX OCHOB U TIPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOKNCTB U TEXHOJOTHYCCKUX TPOIIECCOB, MX BIIMSHHS Ha OKPYKAIOIIYIO CPEIyY;

OBJIAJICHUEC METOJIaMHd CaMOCTOSITEIbHOTO TUTAHUPOBAHUS M TPOBEICHHSI
Gu3HUeCKMX OKCIEPUMEHTOB, aHaIW3a W HUHTEpHpeTanuu  WHGOpMAaIUH,
OTIpeIeICHUS JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

CO3[JaHHE YCJIOBUM JUIsl PAa3BUTHS YMEHUM IPOEKTHO-HCCIIEIOBATENIBCKOM,
TBOPUYECKOU JIeATEIbHOCTH;



pa3BuTHE WHTEpeca K cdepam mpoPecCuOHATBHON NEITeILHOCTH, CBI3aHHOMN
¢ (PUBHKOIA.

B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yrinyOnéHHBIA ypOBEHb
u3ydeHus: ydyeOHoro mpeamera «®PusnMka» Ha YpOBHE CpPEIHEro OOIIEero
oOpa3zoBaHusl BbIOMpaeTcs O0OyYarOIUMUCA, I[UIAHUPYIOIIUMH MPOAOJIKEHUE
o0pa30BaHMsl 1O CHENHATBFHOCTAM (PU3UKO-TEXHUUYECKOTO MTPODUIIS.

Ha uzyuenue ¢pusuku (yriayOnEHHBIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIIETo
obpazoBanus otBoauTcs 340 gacoB: B 10 kiacce — 170 yacoB (5 yacoB B HEIENIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipepyaraempiii B mporpaMMme Mo (U3MKE IMepeyeHb JabopaTOpHBIX U
MPAaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENAaeT BBIOOP
IOpPOBEACHUS JIaDOpAaTOPHBIX pPabOT U ONBITOB C YYETOM HHIUBUAYATIbHBIX
0COOEHHOCTEHN 00yUYaroImMXCH.



COILEP KXAHUE OBYYEHUA
10 KJTACC

Paznen 1. HayyHnblid MeTO/ MO3HAHMS IPUPOBI.

®uszuka — pyHAaMeHTallbHAs Hayka o npupojae. HayuHslit MeTo/1 MO3HaHUS U
METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM.

DKCHEpUMEHT U TEOpUs B Ipolecce MO3HaHMs Npupoasl. Habmronenue u
AKCIIEPUMEHT B (pU3HKe.

CnocobObl u3MepeHus: (U3MYECKUX BEJIMYMH (aHAJOTOBbIE W LU(POBBIC
U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHHit  (pu3nyeckux  BenuuuH  (aOcodtoTHas U
OTHOCHTEIIbHAS).

MonenupoBanue (GU3NYECKUX SBICHUA M MPOIECCOB (MaTepHuaabHas TOUKa,
abCONIOTHO TBEPAOE TENo, HeajbHasl >KUJIKOCTh, HJACaJbHBIA TIa3, TOYECUHBIH
3apsn). ['unoreza. ®uznueckuil 3aK0H, TPaHULIbI €0 MPUMEHUMOCTU. Pu3nueckas
TEOpHs.

Pons m Mecto ¢u3uku B (GOpMHPOBAHWU COBPEMEHHON HAy4YHOM KapTHUHBI
MUPA, B IPAKTUUECKOMN JEATEIbHOCTHU JIIOICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

W3mepenue cuiibl TOKa W HAOpsOKEHUS B LENU IOCTOSHHOIO TOKa IpU
MOMOIITM aHAJIOTOBBIX U NU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO € LH(ppoBoM naboparopueilt no ¢usuke. [Ipumepsl n3mMepeHus
(u3nYeCKUX BETUUYHMH MTPHU MOMOIIY KOMIBIOTEPHBIX JaTUUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannyeckoe nBmwkeHHE. OTHOCHUTENHFHOCTh MEXaHHMYECKOTO IBUKCHHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MarepHalbHOM TOYKH, €ro MPOEKIMH Ha OCH CHUCTEMbI
KoopauHat. Tpaexkropus.

[lepemenienue, CKOpOCTh (CpeAHsIsi CKOPOCTh, MTHOBEHHAs CKOPOCTb) M
YCKOPEHUE MaTepHaJbHOM TOYKH, UX MPOEKIUU HA OCH CHUCTEMbI KOOpPJMHAT.
CroxeHue nepeMenieHuil u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MAaTEpUATIbHON TOUYKH OT BPEMEHU U UX
rpaduKu.

CBoOomHOe manmeHue. YckopeHue cBOOOAHOrO TaacHUs. JIBuKeHWe Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPH30HTY. 3aBHCHUMOCTh KOOpPJIMHAT, CKOPOCTH H
YCKOPEHHSI MAaTEpPUATILHON TOUKH OT BPEMEHU U UX IpaUKU.



KpuBonuneninoe nBwxkeHune. JIBMOKEHME MATEpUAIBHOM  TOYKH IO
OKPYKHOCTH. YTJIOBasg M JIMHEWHasi cKopocTh. Ilepuon u dactora oOpalieHusl.
LlenTpocTpeMutrensHoe (HOpMaIbHOE), KacaTelbHOE (TAaHT€HLUAIBLHOE) U TMOJHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CHUIAOMETD,
JBIKEHUE CHApsIOB, LEIHbIE, M[IeCTepEHYAThle W PEMEHHBIE IEpelayH,
CKOPOCTHBIE JTU(THI.

Jlemoncmpayuu.

Mogenbs cucteMbl OTCUETA, WILTIOCTPAIUS KUHEMAaTHUYECKUX XAPAKTEPUCTUK
JBU>KCHUSL.

CrnocoObnl HcclieIOBaHUs BIKCHUH.

NtrocTpanus npeaeinbHoro Nepexoia U N3MEpeHHe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3oBaHue ABMKEHUN C UCTIOIb30BAaHUEM MEXAaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBmxkeHus Tena, OpPOIIEHHOIO IOJ YIJOM K TOPU30HTY M
TOPU30HTAJIBHO.

HanpasneHnue cKOpocTu pu ABUAKEHUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPUNA, CKOPOCTEH IBHXKEHHUSI OJTHOTO U TOTO K€
Tela B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

N3yueHne HEpaBHOMEPHOTO JIBMXKEHMS C LENBI0 ONPEIECICHUS] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHHs MpU NPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBUKEHUHU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue YCKOPEHUS CBOOOIHOTO MaJIcHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue 1U(PpoBOIi TabopaTopun).

N3yuenune pABWKEeHUS Tenla, OpOIIEHHOrO TOpu30HTaiIbHO. I[IpoBepka
TUINIOTE3bl O TMPSMOM MPONOPUUOHAIBHOW 3aBUCHUMOCTH MEXAY AaJIbHOCTHIO
MoJETa U HAaYaIbHOM CKOPOCTBIO Tela.

N3yuyenue IBUKEHUSA Tella MO OKPYKHOCTH C MOCTOSIHHOW IO MOJIYJIO
CKOPOCTBHIO.

HccnenoBanne 3aBHCUMOCTH Tepuofa oOpallieHuss KOHMYECKOTO MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBoiii 3akoH Hprotona. HMuepumanpHble cuctemsl orcyéra. [IpumHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETa (ONpENENICHUE,
IPUMEPHI).

Macca tena. Cua. [IpuHIUIT CyTIEpIIO3UIIMN CHJL.

Bropoi 3akon HproToHa 111 MaTepuanbHOM TOYKH.

Tpertuit 3axkoH HproTOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh TPABUTALMOHHOW H
MHEPTHON MacChl.

Cuna TspKecTH. 3aBUCHMOCTh YCKOPEHMsI CBOOOJHOTO MaJleHUsI OT BBICOTHI
HaJl TMOBEPXHOCTbIO IUIAHETBI M OT reorpaduueckoil MmUpOTHl. JIBHKeHUE
HEOECHBIX TeN U UX COYTHUKOB. 3akoHbl Kemepa. IlepBas kocMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, aBmxkymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEHHs CKOJIBKEHUS W CHJIa TPEHMS
nokosi. Koadduument tpenusa. Cuna cONpOTHUBICHHS NpPU JBUKEHUU Tela B
KUJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKCHHS.

Hasnenue. 'mapocratuyeckoe nasienue. Cuiia Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: IOAIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habumtonenue nBuXKeHUs Tell B MHEPLUAIbHBIX U HEMHEPLHUAJIbHBIX CUCTEMAaX
OTCYETA.

[IpuHIMIT OTHOCUTEBLHOCTH.

Kaduenne nByX HMAMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIbHO HEMHEPIIUATIBHON CUCTEMBI OTCYETA.

CpaBHeHHE  PaBHOACHUCTBYIOIIEH  MNPWIOKEHHBIX K TEIy CHUI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B HHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BO3HUKAIOIIMX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

HN3mepenune macc o B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U ITAICHUH.

LleHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CHUJT TPEHUS MTOKOSI, KAYEHNS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKyMm.

W3mepenue paBHOACHCTBYIOLIEH CHII MIPH JBM)KEHUU OpycKa MO HAKIOHHOU
IIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBHUCUMOCTH BPEMEHH [BWKEHHS Opycka IO
HAKJIOHHOW INTIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



UccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3MHOBOM 00pasiie, OT ux aedopmMariuu.

N3ydenune NBUKEHUS CHUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON 4Yepe3
NErKuit OJIOK.

N3mepenne koddduiimenta TpeHUS MO BEIWYUHE YTJIOBOro Koddduimenta
3aBucuMocTd Frp(N).

HccnenoBanue NBMXKEHHSI OpycKa MO HAKJIOHHOMW IJIOCKOCTH € MEPEMEHHBIM
K02 (pPUIIMEHTOM TpEHHUS.

N3ydenne nBMKEHUS Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AOGcomotHo TBEpHOoe Teno. I[locTymarenbHOEe M BpalllaTEIbHOE JIBUXKECHHE
TBEpIOrOo Tena. MOMEHT CHJIbl OTHOCUTENBHO OCH BpamieHus. llnedo cuibl
CroxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeEJA.

VYcroitunBoe, HeyCcTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHu4yeckre yCTpOWCTBA M TEXHOJOTHYECKHE IMPOLECCH: KPOHILITEWH,
CTPOMTENBHBIN KpaH, pelI€TUaThle KOHCTPYKIIUU.

Jlemoncmpayuu.

Y ci10BUsI paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HUccnenoBanue yciaoBHM paBHOBECUS TBEPAOTO Tejla, HMEKMIETO OCh
BpaIlCHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB M PACUET CUII YIIPYTOCTH.

N3ydenne ycTOMInBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONOPBI.

Tema 4. 3akonvl coxpanenus 6 Mexanukxe.

Nmnynbee MaTepralibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUEK. L{eHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema O IBH>)KEHUU LIEHTPa Macc.

NMiynbe cuiibl 1 I3MEHEHHE UMITYJIbCca Tela.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT umIynbca MarepuaiabHOW TOUkHW. [IpencraBieHue o coXpaHeHHUH
MOMEHTA UMITYyJIbCa B IIEHTPATbHBIX MOJISX.

PaGoTta cunbl Ha MaJloM M Ha KOHEYHOM IepemelleHud. ['paduueckoe
npecTaBieHne paboThl CUITBI.

MOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOM TOukH. Teopema 00 H3MEHEHHUU
KMHETUYECKOW SHEPIUU MaT€pUaIbHON TOUKHU.



[loTeHumanpHple W HENOTEHIMalbHblE CWibL. lloTeHIManbHAs >SHEprus.
[loTennuanbHas sHEPrus ymnpyro AeGpopMUPOBaHHOW NPy HUHBL. [loTeHIMaNbHAsA
DHEPrUs Tela B OAHOPOJHOM TI'PAaBUTALIMOHHOM mnoje. IloreHumaneHas >HEprus
TEJla B IPaBUTALlMOHHOM II0JI€ OJJHOPOJHOrO 1apa (BHYTpU M BHeE I1apa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsE CKOPOCTb.

CBs3p pabOThl HENMOTEHUMANBHBIX CHJI C H3MEHEHHEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHHUSI MEXAHUYECKOM SHEPTHH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHy/UIM U1 MIEaNbHOM JKUIKOCTH Kak CIEACTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKON SHEPTHH.

TexHnueckre yCcTpONCTBAa U TEXHOJOTMYECKUE MPOILECCHI: JIBMKCHHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM MHUCTOJET, TUPOCKOI, (PUrypHOE KaTaHUE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaxtuBHOE nBMXKEHHE.

N3mepeHre MOITHOCTH CHJIBI.

W3MmeHeHue sHepruu Teja Mpu COBEPIICHUN PadOThI.

B3anmHble npeBpalieHUs] KMHETHYECKOM WM TMOTEHIHAIBHOW HSHEPruil NpH
JEHUCTBUU HA TEJO CUIIBI TSKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHHe dHepruu Npu CBOOOAHOM Ma/ICeHUN.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomol, nPAKMUKYM.

N3mepenre nMIysbca Tesna o TOpMO3HOMY ITyTH.

N3mepeHne cuibl TATH, CKOPOCTH MOJEIH AJIEKTPOMOOWIISI U MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanue COXpaHEHHU UMITYJIbCA ITPU YIIPYTOM B3aUMO/IEHCTBUU.

N3mepeHrie KWHETHYECKOM SHEPTUU Tella [0 TOPMO3HOMY My TH.

CpaBHeHME U3MEHEHUsI TOTEHIIMAIIbHON YHEPTUU NIPYNKUHBI ¢ pabOTOM CHUJIIBI
TPEHHUSI.

Omnpenenenue pabOTHl CHIIBI TPEHHUS MpPHU JBKEHUHM Tejla MO HAKJIOHHON
IIJIOCKOCTH.

Paznen 3. MoJsiekyasipHasi pusuka 1 TEpMOAMHAMMKA.

Tema 1. Ocno6bt MOEKYAAPHO-KUHEMUUECKOU Meopul.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJsIpHO-KHHeTnyeckod Tteopun (MKT), ux
ombITHOe oOocHoBanue. Juddysus. bpoyHoBckoe aBmxenue. Xapakrtep
JBIKEHUS M B3aMMOJIEHMCTBHSI 4YacTHI] BewlecTBa. Mopenn CTpOEHUsl Ta3oB,
KHUIKOCTEH U TBEPIABIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THUX



Mozened. Macca u pasmepbl MoJekyna (aromoB). KosmuecTtBo BemiecTsa.
[ToctostnHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crmocoObl e€ u3Mepenus. lllkana
temrneparyp Llenbcus.

Mopenps uneanbHOro rasa B MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU: YaCTHULIBI
rasza JIBHKYTCSl XAOTHYECKH U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kmanelipona. Ao6comroTHas
Temriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omporneccsl B
UJCIbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MIPEICTABJICHUE U30MPOLECCOB: U30TEPMA, U30XO0Pa, U300apa.

CBs3p MEXIy JaBICHHEM M CpPEAHEH  KUHETUYECKOW  DHEPrUeu
IOCTYIIATEJIbHOIO TEIJIOBOTO JBMKEHUS MOJIEKYJ HIEaIbHOrO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOM TEOpUN UACAIBHOTO rasa).

CBs13b a0COMIOTHON TEMIIEpaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOW SHEPTUEH MOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TEPMOMETD,
O0apomeTp, MoIy4eHHEe HAaHOMATEPHAJIOB.

Jlemoncmpayuu.

Mopenu NBUKEHHUS YaCTUL] BEILIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anucero peaibHOro OpOyHOBCKOTO JIBUKEHHUSL.

Huddy3ust KUIKOCTEH.

Mogens onbita llTepHa.

[IpuTskeHnE MOJIEKYII.

Mogenu KpuCTaIUIMYECKUX PEIETOK.

Habumonienue u ncciaenoBaHue U30MpoLEecCOoB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKkmukKym.

HccnenoBanne mponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TeII000MEHE MEXKy TOpsiuei U XOJIOAHOM BOJIOM.

N3yuenne H30TEpMUYECKOrO mporecca (PEeKOMEHJOBAaHO MCIOJb30BaHUE
1 poBoit 1abopatopun).

N3ydyeHne n30X0pHOTO Mporecca.

N3yuenune nzobapHoro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckass (T[[) cucrema. 3agaHue BHEUIHUX YCJIOBUW Jid
TEPMOJMHAMHUYECKON CUCTEMBI. BHeIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOAMHAMHYECKON CUCTEMbl KaK CPEIHHUE 3HAYEHHUs BEJIUYMH, OMHCBHIBAIOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawyasio TtepMoauHaMuku. (CaMONpPOW3BOJIBHAS — pelaKcalus
TEPMOJIMHAMHYECKON CUCTEMBI K TEIIJIOBOMY PABHOBECHIO.

Mogens uIeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpPAaBHEHHIA:
ypaBHeHne MenneneeBa—KianeiipoHa U BbIpaX€HUE JJIsI BHYTPEHHEN SHEPTUU.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJIENIN: HU3KAsl KOHIIEHTpAIMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jjisi BHYTPEHHEW 3HEPruu OJHOATOMHOTO MJEaTbHOIO
rasa.

KBa3ucratnueckue u HeCTaTUUECKUE MPOIIECCHI.

DneMeHTapHasi pabota B TepMoJuHaMuKe. Beruncienne paboTel o rpaduky
npolecca Ha pV-aquarpamme.

Teronepenaya  kak  cnoco0  W3MEHEHUsT  BHYTPEHHEH  SHEpIruu
TEPMOJIMHAMUYECKOW  cucTeMbl 0e3  coBepuieHuss pabotTel.  KoHBekius,
TEIIONPOBOHOCTD, U3IyYEHHUE.

KomnuectBo Ttermnotel. Temno€éMKkocTh Tena. YAelnbHass W MOJIApHAs
TEIUTIOEMKOCTH BENIECTBA. YpaBHeHHME Maliepa. YaenbHas TEIJIOTa CrOpaHUs
ToruiBa. Pacuér koimuecTBa TEIIOTHI Mpu Temonepenadye. [lonstue 00
aauabaTHOM ITpoIiecce.

IlepBpiii 3ak0H TepMOAMHAMUKU. BHyTpeHHsst »dHeprus. KoauuecTtso
TEIJIOTBI W paboTa Kak Mepbl H3MEHEHHMS  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMHUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKH JUII PABHOBECHBIX IIPOLIECCOB: YEPE3
3aJIaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI IPOXOJUT
eIMHCTBEHHAs aauadbara. AOCONIOTHAS TeMIlepaTypa.

Bropoii 3akoH TEpMOJMHAMUKM i1  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TepeiaTh TEIIOTY OT 0oJiee XOJIOAHOTO Tela K 0ojiee HarpeTomy 0e3
komrniencanuu (Knaysuyc). HeoGpaTumMocTh NpUPOIHBIX MTPOIIECCOB.

[TpuHnmer nectBus TeruioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. Iukn Kapho.

DKOJIOTUYECKHE aCMEeKThl UCIOJb30BaHUs TEIJIOBBIX ABUTrarenei. TemnoBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLIECCHI: XOJIOAUIbHUK,
KOHJUITMOHED, AW3EIbHBIA U KapOIOpPAaTOpHBIA JBUTATENM, MapoBas TypOuWHA,
MOJIYYCHHE CBEPXHU3KUX TEMIIepaTyp, YTUIU3AIMUS «TEIJIOBBIX» OTXOJOB C
UCIOJIb30BAaHUEM TEIUIOBOIO HAcOCa, yTHIIU3AUsl OMOOPTaHMYECKOTO TOILJIUBA JIs
BBIPAOOTKH «TEIIIOBOM» M DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenune Temmneparypsl pu aanadbaTtndeckoM pacIIupeHUN.

Bo3nyuHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHWST BHYTPEHHEN YHEPTHUU.

Uccnenosanne agmadaTHOTO MpoIlecca.

KomnproTepHble MOJIEIN TEMIIOBBIX IBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomot, NPAKMUKYM.

N3mepenne yaenpHON TEIIIOEMKOCTH.

UccnenoBanue mpouecca OCTHIBAHUS BEIIECTBA.

Uccnenosanue agmadaTHOTO MpoIiecca.

N3ydenne B3aMMOCBA3UM DHEPTHU MENKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTIEHUS AKUJTKOCTEM.

Tema 3. Acpecamnibie cocmoanusa éeujecmea. Pazosvie nepexoowvl.

[TapooOpazoBanue u koHAeHcauus. Vicmapenue u kureHue. Y elbHas
TEIJI0Ta MapooOpPa30BaHUSI.

HacelllleHHBIE W HEHAChINIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH W JABJIEHUS HACBIIICHHOTO Napa OT TEMIIEPaTypbl, UX HE3aBUCHUMOCTh
OT 00BbEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIEpaTyphbl KUIIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3yxa. AOCOMIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucramnmuyeckue n amopdubie Tema. AHU30TPONHS CBOMCTB
KpuctayyioB. [lnaBnenwe w kpucraumszanus. YaenbHas TEIIOTA IUIABJICHHUS.
CyO6numarusi.

JHedbopmanmu TBEpaOTO Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TeroBoe pacimupeHue KXUIKOCTEH U TBEPABIX TeN, 00bEMHOE U JTUHEHHOE
pacipeHrue. AHTapMOHU3M TEIIOBBIX KOJIEOAHUIM YaCTHIl BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIvpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (a30BbIX NMEPEX0IaxX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

IToBepxHocTHOE HaTsKeHHE. Koa(phUIIMEHT MOBEPXHOCTHOTO HATSKCHMUS.
Kanmunnapusie sBnenus. JlapneHue noa UCKPUBIEHHOW MOBEPXHOCTHIO KUIKOCTH.
®opmyia Jlamuiaca.

TexHuueckne yCTpOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHL:  KUIKHE
KPHUCTaJLIbl, COBPEMEHHBIE MAaTEpUAIIbI.

Jemoncmpayuu.

TeruioBoe paciupeHue.

CBoiicTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TABJICHUM.

N3mepenune cuibl MOBEPXHOCTHOTO HATSXKEHUS.

OnBITHI C MBUIBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanwmisipuele siBneHus.

Mopenn HEHBIOTOHOBCKOW JKHJIKOCTH.

Crioco0bl U3MepEeHUs! BIaKHOCTH.

HccenenoBanue HarpeBaHus U IJIABICHUSA KPUCTAIUINYECKOIO BEIIECTBA.

Buner nedopmariuii.

Hab6mronenue manpix nedopmariui.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKym.

N3yueHne 3aKOHOMEPHOCTEN UCIAPEHHUSI JKUIKOCTEH.

N3mepenue yaenbHON TEIIOTHI IUIABJICHHUS JIBJA.

N3ydenune CBOMCTB HACBIIIEHHBIX TAPOB.

N3mepenrie aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKAa MAacchl MapoB B
IIOMELICHUU.

N3mepenue ko3 puirenTa noBepXHOCTHOTO HATSKEHHUSL.

N3mepenne monyns FOnra.

HccnegoBanue 3aBUCMMOCTM  JeopMaliud  pe3MHOBOro  oOpasma  oT
MIPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTpoauHaMUKa.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3aums Ten U €€ MPOSBICHHS. OJJNEKTpUUYECKUM 3apsan. JlBa Buna
DNEKTPUYECKUX 3apsAnoB. [IpOBOOHWKHM, NMAJIEKTPUKU M MOJYIPOBOIHUKH.
ONeMEHTapHbId AJIEKTPUYECKUI 3apsil. 3aKOH COXPAaHEHHs JJIEKTPUYECKOTrO
3apsza.

B3aunmoneiictBue 3apsiaoB. Toueunsle 3apsanbl. 3akoH Kynona.

DnekTpudeckoe nose. Ero necTere Ha 3JIEKTPUYECKHUE 3aPSbI.

Hanpsoxénnocts  anextpuueckoro mnoss.  IIpoOubiit  3apsin.  JlunHuum
HANPSHKEHHOCTH 3JIEKTPUYECKOro nojisi. OJHOPOIHOE IIEKTPUYECKOE TTOJIE.

[ToTeHIMaNBbHOCTh ANEKTPOCTATUYECKOrO MOJIA. Pa3sHOCTh NMOTEHIMAIOB M
HanpspbkeHue. [loTeHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM TOJIE.
[ToreHuman snexkTpocTaTudecKoro noiist. CBA3b HANPSHKEHHOCTH MOJIA U Pa3HOCTH
NOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOTO Mol (Kak OJHOPOAHOrO, TaK M
HEOJIHOPOJIHOTO).

[IpuHIMD Cynepno3uIMU SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnga. Ilome paBHOMEpHO 3apsbkeHHOUM cdephl. Ilone
PAaBHOMEPHO 3apsKEHHOro mo 00béMy Imiapa. Ilosme paBHOMEpHO 3apsiKEHHOU
OeckoHeyHOW TUIOCKOCTH. KapTWHBI JMHUM HAnpsDKEHHOCTH HJTHUX TOJNEH |
SKBUIOTEHLMAJIBHBIX IOBEPXHOCTEN.

IIpOBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBHE PABHOBECUS 3apsA0B.

JIMDJIEKTpUKKM B JJIEKTPOCTATHYECKOM  IIOJIE. JdiiekTpudeckast
IIPOHULIAEMOCTD BEILECTBA.



Konpaencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DJAEKTPOEMKOCTh IJIIOCKOTO
KOHJEHCATOPA.

[TapannensHOE coeMHEHUE KOHIEHCAaTOPOB. [locnenoBarenbHOE COEqUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHAEHCATOpA.

JIBr>KeHHE 3apsKEHHOW YaCTULBI B OJJHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: 3JIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTAaTHUYECKasi 3alllUTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJIeHCaTOphI, reHepatop Bau ae ['paada.

Jemoncmpayuu.

Y CTpONCTBO M MPUHLIAI IEUCTBUSA JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apSKEHHBIX IUIACTHH.

Mogensb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).

[IpOBOJHUKH B AIEKTPUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MOJIA 3apSKEHHOT0 KOHIEH CaTopa.

3apsiika U pa3psjika KOHJIEHCATOpa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadbopamopnuie pabomul, npaKkmuKym.

OueHka cuJl B3auMOJICHCTBUS 3apsKEHHBIX TEIL.

HaOnronenue npeBpalieHust SJHEPTUn 3apsSyKEHHOT0 KOHJIEHCATOpa B SHEPTHUIO
W3JIy4YCHUS CBETOIUOMA.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPHKAILIECH KOHICHCATOP.

Pacrnipenenenue pa3HOCTH MTOTEHIIMAJIOB (HampsiKeHusl) pu
MOCIEIOBATEILHOM CO€IMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHJIEHCATOPa YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlilt 31eKmpuyuecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.

VYcioBusi CymieCTBOBaHUSI MOCTOSIHHOTO AJIEKTPUYECKOrO TOKa. McTouHMKH
toka. Hanpsokenue U n D/1C é.

3akoH OMa [ yyacTKa L.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCUMOCTh COITPOTHUBIICHUSA
OJHOPOJHOTO MNPOBOAHMKA OT €r0 UIMHBI WU IUIOMAAY MHONEPEYHOrO0 CEUCHUS.
VY 1e51pHOE COMPOTUBIICHUE BENIECTBA.

[TocnenoBarenbHOE, Mapajuie]bHOE, CMEIIAHHOE COEAMHEHUE MPOBOAHUKOB.
Pacuér pazBeTBi€éHHBIX dekTpuueckux menei. [IpaBmia Kupxroda.



Pabora snexkrpuueckoro Toka. 3akoH Jlxoyns—Jlenua.

MOIIHOCTh 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BhIIEIsSE€Mas Ha
pe3ucrope.

OJC u BHYTpEHHEE CONPOTUBJIECHUWE HMCTOYHMKA ToKa. 3akoH Owma mis
MOJMHOW (3aMKHYTOW) OJJICKTPUYECKOW I1enmu. MOIIHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KoHaeHcaTop B €M MOCTOSIHHOTO TOKA.

TexHuueckue yCTpOMCTBA M TEXHOJOTUYECKHE TMPOLIECCH: aMIepMETp,
BOJITMETP, PEOCTAT, CUETUUK IIECKTPUUECKOIN YHEPTUU.

Jemoncmpayuu.

N3MmepeHue cuiibl TOKa U HAMPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS UJISL PE3UCTOPA,
JIaMITbl HAKaJIUBAHUS U CBETOUOAA.

3aBUCHUMOCTh COIPOTUBIICHHS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIAIU TIOTIEPEYHOT0 CEYEHUS U MaTepuaa.

UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT COMTPOTUBJICHUS MPU TOCTOSIHHOM
HaIPSKEHUH.

ITpsimoe n3mepenue DJIC. KopoTkoe 3aMblkaHHE TAIbBAHUYECKOTO 2JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CniocoObl coenMHeHHust UICTOYHUKOB Toka, DJIC GaTapeil.

Uccnenoanne pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMHU MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

HccnegoBaHue CMEIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeapHOro COnpoTURIIEHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCHMOCTH CWJIbl TOKAa OT HANPSKEHUS IS JIAMIIBI
HaKaJIMBaHUSI.

VYBenuuenue npejena u3MepeHus: aMmmepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C u BHYTPEHHETO COMMPOTUBJICHUSI HCTOYHHUKA TOKA.

Uccnenoanue 3aBucuMoctu DJIC raqbBaHMYECKOrO 3JE€MEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

Uccnenoanre pa3HOCTU MOTEHIIMATIOB MEXIY MOJIIOCAMH HCTOYHHMKA TOKA
OT CHJIbI TOKA B IIEIH.

HccnegoBanue 3aBUCUMOCTH MOJE3HOM MOIIHOCTH UCTOYHHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DNeKTpUYecKasi MPOBOJUMOCTb  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
POBOJUMOCTh TBEPJBIX METAJUIOB. 3aBUCUMOCThH COINPOTHUBIICHHUS] METAJJIOB OT
TemriepaTypbl. CBEpXIpPOBOAUMOCTb.



DneKTpuYeCcKHil TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CobcTBeHHas U npUMecHast MIPOBOJIUMOCTh
noJIynpoBOAHUKOB. CBolicTBa p—N-niepexoja. [lomynpoBoHUKOBEIE TPUOOPHI.

DJIEKTPUYECKU TOK B AJIEKTPOJUTAX. DJIEKTPOJUTHYECKAs OUCCOLHAALIMS.
OnekTtponus. 3akoHsl Dapajes A 3AEKTPOIU3A.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Pazmuynble TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckre yCTpOWCTBA M NPAKTHUUECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbI, AJIEKTPOHHO-JIy4yeBasi TpyOKa, MOIYIPOBOJHUKOBBIE MPUOOPHI: IO,
TPaH3UCTOpP, (POTOAMON, CBETOAMOM, TajbBaHHKA, paQUHUPOBAHUE ME[H,
BBIIIJIaBKA AJIFOMUHUS, 3JIEKTPOHHAS MUKPOCKOIHSI.

Jlemoncmpayuu.

3aBUCUMOCTH CONPOTHUBIICHHS METAJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB AIIEKTPOJIUTOB.

3akoHsbI anekTponnsa Papanes.

NckpoBoit pa3psa ¥ IpOBOJAUMOCTb BO3yXA.

CpaBHeHHE IPOBOAMMOCTH METAJUIOB U ITOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

HaOnronenue anexTposusa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnenoBanue  3aBUCHMOCTM  CONPOTHUBIICEHHSI — TEPMOPE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU AUOA.

Du3n4ecKuil MIPaKTUKYM.

Crioco0bl n3mMepeHust GU3NYECKUX BEJIIMYMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENBHBIE MOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEIHYHUH.
O1nieHKa TpaHull MOTPEUTHOCTEM.

[IpoBenenne KOCBEHHBIX HM3MEPEHHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
¢u3nUecKknX BEJIMYMH, TPOBEPKA NPEIJIOKECHHBIX THMOTe3 (BbIOOp W3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKHH  OKCIIEpUMEHT,
nabopaTopHbIe PabOTHI, TPAKTUKYM).

MexknpeaMeTHbIE CBA3H.

WNzyyenne «kypca ¢Gusukum yriyonénHoro ypoBHs B 10 kjacce
OCYLIECTBIISIETCSL ¢ YUETOM COJIEPKATENIBHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHKH, OUOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Meosiwcnpeomemmnule nonamus, C6A3AHHbIE C USYUEHUEM MEM 0008 HAYUHO20
no3HaHuA: SBICHWE, Hay4yHbId (akT, rumoresa, (pu3Mveckas BeIWYMHA, 3aKOH,



Teopusi, HAONIOJCHUE, OKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUH, H3MEPHUTEIIbHBIE TPHOOPHI, ITUdpoBas JadbopaTopusi.

Mamemamuka: pelieHUE CUCTEMbl YypaBHeHUM. JluHelHas QyHKIus,
napabona, runepoosna, ux rpaduku U cBoicTBa. TpuroHomerpuyeckue QyHKIUU:
CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO.
BekTopbl 1 MX NpOEKIMHU HA OCU KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

buonozusa: Mmexanndeckoe ABWKCHUE B KUBOU mpupoze, nuddysus, ocmoc,
TEMJI000MEH JKUBBIX OPTaHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEH cpeibl,
yTUIn3aluss OHOOPraHMYECKOro TOIUIMBAa [IJIi  BBIPAOOTKH  «TEIUJIOBOM» U
3JIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHHUE U KAIWJUISPHBIC SIBIICHUS B IPUPOJIC,
BJIEKTPUYECKUE SIBJICHUS B )KUBOW MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHUE aTOMOB WU MOJIEKYII,
MOJIb BEILECTBA, MOJISIPHAs Macca, IIOJIyYEHHE HAaHOMATEpUAIOB, TEIUIOBBIE
CBOMCTBA TBEPJBIX TEJ, KUIKOCTEU U Ia30B, )KUIAKUE KPUCTAJUIbL, JJIIEKTPUUECKUE
CBOMCTBA METAJIOB, 3JIEKTPOJIUTUYECKAS TUCCOLUAIMSA, TAIbBAHUKA, SJIEKTPOHHAS
MHKPOCKOTIHA.

T'eozpagpua: BnaxxHOCTh BO3yXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonozusa: nipeoOpa3oBaHUE JBWKEHUN C UCIMOJIb30BAHUEM MEXaHU3MOB,
YYET CYXOro M IKUIAKOTO TPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIUU
(KpoHIITEHH, peléTyaTble KOHCTPYKIIUU), UCIOJIb30BAHUE 3aKOHOB COXpPAaHEHUS
MEXaHUKU B TEXHUKE (TMPOCKOM, BOJOMET W JAPYTrHE), NBUTaTellb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJIOAMJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJy4EHUsT COBPEMEHHBIX MAaTEpPUAIOB, B TOM YHMCJIE HAHOMATEpUAJIOB, W
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
razopaspsiiHbIC JJaMIIbl, TOJTYIIPOBOJHUKOBBIC MPUOOPHI, FaThBAHUKA.

11 KUIIACC

Pa3znen 4. DiekTpoauHAMMKA.

Tema 4. Macnummnoe no.e.

B3auMopeiicTBUE TIOCTOSHHBIX MAarHMTOB M TMPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uHHAYKUMM. lIpuHIMn cynepro3uuuu
MAarHUTHBIX NTOJIEN. JIMHUY MarHUTHOM MHIIYKIMH.

MaruutHoe 1moJsie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro BuTka). OneIT Jpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBjae€HUE U MOJYJb. [[BUKEHHE 3apsiKEHHOW YacTHUIIbI
B OZJHOPOJIHOM MarHUTHOM noJje. Pabora cuisl JIopeHna.

MarnautHoe nosie B Bemectse. DeppoMarHeTuky, rnapa- i IMaMarHeTUKH.



TexHn4eckue yCTpOMCTBA M TEXHOJIOTUYECKHE MPOLECCHI: IMPUMEHECHUE
MOCTOSITHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJBUTATEND SIKOOU, YCKOPUTEIHN 3JIEMEHTAPHBIX YACTHII.

Jlemoncmpayuu.

Kaptyna nuHMM  WMHOYKOMM  MAarHATHOTO  IOJS  IIOJIOCOBOTO M
MOJKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nmrHulA MaraHuTHOW HHAYKIHWU OIS JJIMHHOTO MIPSMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO MMPOBOAHUKA, KATYIIIKHA C TOKOM.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

HaGnronenue nBmKeHus My4yka 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMn JEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTOIEKTPUIECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnegoBanre MarHUTHOTO MOJI HOCTOSTHHBIX MATHUTOB.

WccnenoBanue cBOMCTB heppOMarHeTUKOB.

HccnenoBanue nercTBrs MOCTOSSHHOTO MAarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Ammepa.

N3ydenune 3aBUCMMOCTH CHIIBI AMIIEpA OT CUJIbI TOKA.

Ornpenenenrne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBiieHME JNEKTPOMArHUTHOMW MHAYKIUU. IloTOK BEKkTOpa MarHUTHOU
naaykuud. JDJIC uHAyKnuu. 3aKoH SIEKTpOMAarHuTHOM uHAykuuu Dapanes.
Buxpesoe snektpruueckoe nosue. Toku Dyko.

OJC mHAyKUMH B TPOBOJHUKE, ABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJe.

IIpasuio Jlenua.

NupyktuBHOCTh. KaTylika WHIYKTUBHOCTM B LENU TOCTOSIHHOTO TOKAa.
Ssnenue camonnaykuu. I1C caMOUMHAYKIIHH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHudeckre yCTpOWCTBA M TEXHOJOTMYECKUE MPOUECChl: MHAYKIIMOHHAS
M€4Yb, COJICHOM/I, 3aIUTA OT JICKTPU3ALMU TEJ MPU ABMKECHUUA B MArHUTHOM T10JIE
3eMIIn.

Jemoncmpayuu.

HaGnronenue sBIeHUs 2IEeKTPOMAarHUTHOW MHTYKITHH.

Uccnenoanne 3aBucumoctd OJC MHAYKIHM OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKA.



IIpaBuno Jlenna.

[Tagenne MarHuTa B aIIOMUHUEBOHN (METHON) TpyOe.

SIBneHnEe CAaMOUHAYKIUU.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CWJIBI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKmuKym.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON MHIYKIIUH.

Ornpenenenne MHIYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue sSBICHUS] CAMOMHIYKIIAH.

COopka MoIenu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paspnes S. KoJsieOanusi M BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Koneb6arenbhas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebanusi. Kunematuueckoe U JTMHAMHUYECKOE OIMHUCAHUE.
DHepreTUuecKoe ONMHUCAHKME (3aKOH COXPAHEHMS] MEXaHUYECKO sHepruun). BoiBoj
JUHAMUYECKOTO ONMUCAHUsl TAPMOHUYECKHX KOJEOaHUIl U3 UX DHEPreTUYECKOTro U
KMHEMATUYECKOTO OMUCAHUS.

Amrmutyna u ¢asza konebanuii. CBA3b aMIUIMTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMIUTUTYIaMU KOJICOaHUl €€ CKOPOCTH M YCKOPEHHUSI.

Ilepuon u uvactora koneOGanuid. Ilepron Manabix CBOOOJHBIX KOJIeOAHUIA
MaTEMaTU4YeCKOro MasTHUka. llepuoa CBOOOAHBIX KOJIEOAHUN TIPYKUHHOTO
MasTHUKA.

[TonsiTue o 3aTyxaronux Kojaebanusx. BeiHy)eHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BimsHue 3aryxaHWs Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKONIEOaHUS.

TexHuyeckre yCcTpoucTBAa U TEXHOJOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
Kadelu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K01e0aTeIbHOro ABIKEHUS.

HaGnronenue He3aBUCUMOCTH NIEPUOJIA MANIbIX KOJIEOaHUM Tpy3a HA HUTH OT
AMILUTATYIBI.

HccnenoBanue 3aTyXarmumx KojaeOaHU 1 3aBUCUMOCTH TIEPHOJa CBOOOTHBIX
KOJI€0aHUM OT COMPOTUBIICHHUS.

WccnegoBanue koneOaHUl TIpy3a HAa MACCUBHOM TNPYyXKUHE C IEJbIO
dbopMupoBaHUS IPEACTABICHUHN 00 MICaTTbHON MOIETTH PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPHU KOJIeOaHHIX Ipy3a Ha MPY>KUHE.

HccnenoBanue BBIHYKIEHHBIX KOJICOAHHI.

Ha6nronenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npAKMUKyMm.



W3mepenue mnepruoaa CBOOOJHBIX KOJIEOAHUN HHUTSHOTO U TMPYKUHHOTO
MasITHUKOB.

N3yuyenune 3aK0HOB JIBUKEHUSA TeJa B X0JI€ KOoJieOaHUil Ha yIpyroM MojBece.

N3ydenune nBUKEHUSI HUTSIHOIO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B IPY>KMHHOM MAsITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIOUINX KOJeOaHUH.

HccnenoBanme BBIHYKICHHBIX KOJICOAHHI.

Tema 2. Inekmpomaznummnsle Ko1ebanus.

Koneb6arenbubiit kOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOaHUS B
uaeanbHoOM KosiebareabHOM KOoHType. Dopmyna Tomcona. CBs3b aMIUIATYAbI
3aps/ia KOHJAEHCATopa C aMIUIUTYI0M CHIIbI TOKa B KOJ1€0aTeTbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UACATHLHOM KOJeOaTeIbHOM KOHTYpE.

3aTtyxaronime AIEKTPOMArHUTHBIE KoJIeOaHuUsl. BriHyX1€eHHbBIE
AJIIEKTPOMATHUTHBIE KOJIEOaHUSI.

IlepemeHHBI TOK. MOIIHOCTE TIEPEMEHHOIO TOKA. AMIUIUTYAHOE H
JEUCTBYIOUIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHUS NpU Pa3IUdHOM (dopme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CunyconanbHbli TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIllKa
MHIYKTUBHOCTH B LIEMH CUHYCOMAAIBHOTO NEPEMEHHOIO TOKAa. PEe30HAHC TOKOB.
Pe3onaHc HanpskeHUI.

WNneansubiii  Tpancopmartop. IlpomsBonctBo, mepemaya u moTpebieHue
AJIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU TMpU MPOU3BOACTBE 3IIEKTpodHepruu. KynbTypa
HCIIOJIb30BaHUs AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHu4yeckre yCTpOWCTBA M TEXHOJOTHMUECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, I'€HEPATOp NEPEMEHHOTO TOKA, IMHUHU dJIEKTpOoIIepeay.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.

3aBUCUMOCTh 4YaCTOThI CBOOOIHBIX KOJIE€OaHUN OT MHIYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuiorpaMMbl AIEKTPOMATHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXaOMUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mogenb 3JIEKTpOMarHUTHOTO TEHEPATOPA.

BriHyXIeHHBIE CUHYCOUIATIbHBIE KOJICOaHUs.

Pesncrop, KaTymka MHAYKTUBHOCTH M KOHAEHCATOP B LENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu 1moCiIENOBATENIBHOM COEAUMHEHUH PE3UCTOPA, KATYLIKH
MHIYKTUBHOCTHY M KOHJIEHCATOpA.

YcTpoiicTBO M MIPUHLMI ACUCTBUSI TpaHChopMaTopa.



Monenps TMHUYM IEKTPOIIepeIayn.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3yuenue tpancpopmaropa.

HccnenoBanne MepeMEHHOTO TOKa 4Yepe3 MOCIEHOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

Habmoienue 3meKTpoOMarHiTHOTO pe30HAaHCa.

HccnenoBanue pabOThl MCTOYHHUKOB CBETA B IIENHU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMaZHUMHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBUS UX pacnpocTpaneHus. llomepeunbie wu
MpOJIoJIbHBIE BOJNHBL llepron, cKOpoCTh pacnpocTpaHEHUST W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpPa)XE€HUE, MpeloMiIeHue, HHTepdepeHuus u
nudpaxims.

3Byk. CkopocTb 3ByKa. [’ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[IIymMOBO€ 3arpsA3HEHUE OKPYXKAIOLIEH CPEIBI.

DONEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalus BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaXXEHUE,  IPEIOMIICHUE,
noJispu3anus, HHTepdepeHus u qudpaKimsl.

[IIkana 351eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMITBI paguOCBA3U U TeNEBUIeHNA. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CpE/bl.

TexHHUecKHe YCTPOMCTBA M MPAKTUYECKOE NPHUMEHEHHE: MY3BbIKaJIbHBIC
MHCTPYMEHTBHI, pajiap, paluonpuEMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-neus,
yIbTPa3BYKOBAsl JUArHOCTHUKA B TEXHUKE U MEJMIIMHE.

Jlemoncmpayuu.

OObpazoBanue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

KoneOmromeecs Teno kak UICTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HaGnronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiny MEXaHUYECKUX BOJTH.

AKyCTHYECKHI pE30HAHC.

CBoiicTBa yJIbTpa3ByKa U €ro MPUMEHEHHUE.

HaGnrogeHue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C AMIUIUTYAOU H
4acTOTOU KoseOaHuil.

Hccnenoanue CBOMCTB  DJJICKTPOMArHUTHBIX  BOJIH: OTpakeHHUe,
MpeioMIIeHUE, TTOJSIpU3aLns, AUPPaKIHs, UHTEpPEepEeHIHs.

Oo6HapyxeHue nHGPAKPaACHOTO U YIbTPA(PUOIETOBOIO U3ITyUECHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npAKMUKyMm.



N3ydenne napaMeTpoB 3ByKOBOU BOJIHBL.

N3ydeHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonMHEHOE pacIpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
To4euyHbIN UCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300pakeHUil B
I0ckoM 3epkane. Cepruyeckue 3epkana.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. OTHOCUTENBHBIN MTOKA3aTeNb MpesioMieHus. [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOIICHUE [JIMH BOJH MPHU NEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepes rpaHully paszena AByX ONTHYECKUX CPENl.

Xox nydeit B mpusme. [ucnepcusi cBera. CroxHBIA cOCTaB 0€lI0ro CBeTa.
[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yron MoJHOTO BHYTPEHHETO
OTpaXEHHSI.

ColOuparomie u pacceuBaromue JuH3bl. ToHkass nuH3a. DokycHoe
paccTosTHUE U ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
PacCTOSIHUSI TOHKOM c(epuyecKor JIMH3BI OT €€ TE€OMETPUU U OTHOCHUTEIHHOTO
ITOKA3aTeIIs MPETOMIICHUSL.

@opmyJsia TOHKOU JIMH3BL. Y BEIUYEHHUE, TABAEMOE JIMH30M.

Xon Jy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOU
ontuueckoir ocu. Iloctpoenne wu300pakeHU TOYKM W OTpe3Ka MpsSMOiMl B
coOMpAIOIINX M PACCENBAIOIINX JTUH3AaX U UX CUCTEMaX.

Ontuyeckue nmpudopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucTeMma.

[Ipenenbl pUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBust HaOMOACHUS MAaKCHMYMOB M MHUHHUMYMOB B HHTephEpeHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepnl KiIacCCMYECKUX
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBHE HAOMIOACHUS
[JIABHBIX ~MAaKCUMyMOB TP TAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHn4eckre YCTpPOWCTBA M TEXHOJOTMYECKUE IMPOLECChl: OYKH, JIyIa,
MepUCKoM, QoToamnmapar, MUKPOCKOI, TMPOEKIIMOHHBIN ammapar, MpPOCBETICHUE
OTITHKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



Uccnenoanue npenomieHus CBETa.

Ha6nronenue moiHoro BHYTPEHHETO OTpakeHHs. Mojieh CBETOBOIA.

HccnenoBanne xoAa CBETOBBIX IMYYKOB YEPE3 IJIOCKONAPAJLICIBbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue cBONCTB N300pakeHUN B TMH3aX.

Mojienn MUKpPOCKOIIA, TEJIECKOTIA.

Hab6nronenue natepdepeHmm cpera.

HabmroneHue 11BETOB TOHKUX TLIEHOK.

Habmronenune nudpakiuu ceera.

N3yuenue auppakinOHHON pEeIETKH.

Habnronenue nudpakiilmOHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nosnsipuzanuu cBeTa.

[IpumeHeHne MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKECHUN.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3Mmepenue nokazaresns npeoMyIeHUs CTeKIIa.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BemiecTBa (Ha
IpUMepe KUIKUX JIUH3).

N3mepenne poKyCcHOTO pacCTOSHUS pACCEUBAIOIINX JIMH3.

[Tonyuenne n300pakeHusi B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3HI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMMYECKUX CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpPEpeHIINN U TOJSIPU3AIUN CBETA.

N3ydenue noisipuzaliiu CBETa, OTPaKEHHOTO OT MOBEPXHOCTH JUAJICKTPHUKA.

N3ydenune naTepdepeHInM JIa3epHOTO U3TYUEHUs Ha ABYX LIETSX.

Habmronenue nqucnepcun.

Hab6nronenue n uiccnenoBanue AUGPaKIMOHHOTO CIIEKTPA.

N3mepenue IMHbI CBETOBOW BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs] CBETOJAMOAA MPU MOMOIIU AU(PPAKIIMOHHON

PELIETKH.
Pa3znes 6. OcHOBBI cleNUAJIBLHOH TEOPUU OTHOCUTEIbHOCTH.
'panunpl  OpUMEHMMOCTHM  KJIacCMyeckon  mexanuku.  [loctynarsl

CIIEIIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. I[IpeoOpazoBanusi  JlopeHria.
VYcnoBue mnpuurHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHH U COKPAILICHUE JIJTUHBL.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPrUEH U UMITYJIBCOM PEIATUBUCTCKON YaCTULIbl. DHEPTUs
MOKOSI.



TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILIECChl: CIYTHUKOBBIC
MPUEMHUKH, YCKOPUTEIHU 3apsKEHHBIX YACTHII.

VYyeHnueckuit SKCIIepUMEHT, J1a00paTopHbIie pabOThI, MPAKTUKYM.

OnpeneneHve UMIYyJbCa W DHEPTrUM  PEISTUBUCTCKUX  dYacTull (10
doTorpadusM TPEKOB 3apsSHIKEHHBIX YACTHI] B MATHUTHOM ITOJIE).

Pasznen 7. KanToBast pusuka.

Tema 1. Kopnyckyaapno-60an060ii oyaausm.

PaBHOBecHOE TEIIOBOE H3JIy4YeHHE (M3ITydeHUE aOCOIIOTHO YEPHOTO Tea).
3akoH cMemienus Buna. ['unoresa [1naHka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJIHC (HOTOHA.

®dotorddext. OnbiTel A. I'. CroneroBa. 3akonsl pororddexra. YpaBHeHue
Oiinmrerina st poroaddexra. «Kpacnas rpanuna» Gororddekra.

JlaBnenue cBerta (B UYAaCTHOCTH, [IaBJICHHE CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpakawllyto moBepxHocTh). Ombitel I1. H.
Jlebenena.

BonnoBelie cBoricTBa yactuil. Bonnsl ne bponns. Jlnuna BonHb! e bpoiins u
pasMepbl 00JacTH JIOKAJIM3AIMU JBUXKYyIeWcs dacTtuibl. KopmyckymsipHo-
BOJIHOBOH Jyanu3Mm. [{udpakims >1eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nzmepeHuii B Mukpomupe. COOTHOLIEHUSI HEONPEneTEHHOCTEN
I'eiizendepra.

TexHuYeCKHe YCTPOWCTBA M TEXHOJOTHYECKHUE TMPOLECCHI: CIEKTPOMETP,
doTosnemenT, GOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHasi Oarapes,
CBETOAMO/.

Hemoncmpauuu.

®oT03heKT HA yCTAaHOBKE C [IMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

UccnenoBanne 3aBUCUMOCTH  CONPOTHUBJIEHUS  MOJYINPOBOAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

HccnenoBanue dhoTopesncropa.

N3mepenue nocrossuHoM [lnanka Ha ocHOBe uccienoBanus Gororddexra.

UccnenoBanue 3aBUCUMOCTU CUJTBI TOKA YEPE3 CBETOAMOT OT HAIIPSKEHUS.

Tema 2. Duzuka amoma.

OnbITel MO HCCIEIOBAHUIO CTpOeHUsi aroMa. I[lnmaHerapHas mozenb atomMa
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornouieHue GOTOHOB MpU NEPEXOAe aToMa
C OJIHOTO YPOBHS HEPTMU HA JPYTOM.



Bunbl ciektpoB. CrieKTp ypOBHEHN 3HEPTrUU aToMa BOJIOPO/IaA.

CnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckre yCTpOHCTBA M TEXHOJOTHYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopna.

Habmoienne nmHeRvaTbIX CeKTPOB.

YCTpONCTBO U IEUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue QIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

HaOnronenue nuHeRyaToro crekrpa.

HccnenoBanue cnekTpa pa3speKEHHOI0 aTOMapHOIO BOJIOPOJAA U U3MEPEHHUE
noctossHHOM Pun6epra.

Tema 3. Du3uka amomnHozo A0pa u INEMEHMAPHBIX YACHMUY,.

Hyxknonnas monens siapa IeiizenOepra—lBanenko. 3apsin siapa. MaccoBoe
qucio sapa. M30Tonst.

PannoaktuBHOCTh. Aubda-pacnan. DIEKTPOHHBIH M TO3UTPOHHBIA Oerta-
pacnaz. I'amMa-usiydyeHue.

3aKOH paJMOAKTHUBHOIO pacnajaa. PaamoakTUBHBIE HM30TONBI B MPUPOJIE.
CBolicTBa MOHM3HMPYIOUIETO MW3JIyYeHUs. BiusHUE paguoOaKTUBHOCTH Ha >KUBBIC
opranusmbl. EctecTBeHHbIN (oH u3mydeHus. Jlozumerpus.

DHeprus CBS3M HYKJIOHOB B sipe. SAnepHbie cuibl. Jleext maccsr spa.

SAnepubie peakiuu. [enenne u cuntes saep. Anepusie peaktopsl. [Ipodiembr
YIIPaBJISIEMOr0 TEPMOSIAEPHOIO CHUHTE3a. ODKOJOTHYECKHE AaCHEKThl Pa3BUTHUS
SAIEPHON SHEPTETUKH.

Metoabl perucTpaluy U UCCIEI0BaHUs 3JIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIBHBIE B3aUMOJECUCTBUSA. bapuOHBI, ME30HBI U JICITOHBI.
[Ipencrasnenune o CrangaptHoi Moaenu. KBapk-riatooHHas MoAeb apOHOB.

®usuka 3a npegenamu CtaHgapTHOM Monaenu. TEéMmHas Marepusi U TEMHas
SHEprusl.

EnnncTBO pmznueckoii KapTUHBI MUpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTHUYECKUE MPOLECCHI: T03UMETP, KaMepa
Bunbcona, siaepHbli  peakTop, TEPMOSICPHBIN peakTop, aToMmHas OomoOa,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).

UccnenoBanue pagnoakTUBHOTO (DOHA C UCTIOJIB30BAHUEM JO3UMETPA.

N3yuenue normnoiieHus 0eTa-4acTUll aTFOMUHUEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUUKH.



Drarbl pa3BUTHA aCTPOHOMUHU. [IpUKIIaiHOE U MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpumMeHMMOCTh 3aKOHOB (U3HKH [UIsI OOBSCHEHUS MPHUPOIBI
KOCMHUYECKUX 00BEKTOB.

Metoapl aCTPOHOMHYECKHUX HcCcleNoBaHUN. (COBpPEMEHHBIE ONTUYECKHE
TEJIECKOIIbI, PaJMOTENIECKOIIbI, BHEATMOC(EpHasi aCTPOHOMUSI.

Bun 3Bé3ngnoro nHeba. Co3Be3ausi, sipKue 3BE3NBI, IUIAHETHI, UX BUAUMOE
JBUKEHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Heprun CoJIHIIA U 3BE3.

3BE3/bI, UX OCHOBHBIEC XapaKTEPUCTUKH. /J(narpaMma «CEKTpaIbHbBIN KJIACC —
CBETHUMOCTB». 3BE3MBI TJIaBHOW MOCIEIOBATEIBHOCTH. 3aBUCUMOCTHh «Macca —
CBETUMOCTBbY» Ul 3BE3] TJIABHOM IIOCIIEAOBATEIBLHOCTU. BHyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIEC MPEACTABICHUS O MPOUCXOXKACHUU U 3Boaronnu ConHia u
3BE3/1. DTallbl )KM3HU 3BE3.

Mnineunsin Ilyte — Hama ['anaktuka. Ilonoxxenne u nBuxkenue CosHIa B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. YEpHBIE ABIPHI B sSApax
rajgakTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa06ma. Paz6eranue rajgakTuk.
Teopus bonapmoro B3psiBa. PeMkTOBOE H3MyUYeHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue navnooenus.

Habmtonenust 3B€31H0r0 HeOa HEBOOPYXKEHHBIM TJIa30M C HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX MPHJIOKEHUHN I ONpeneNeHus MOJI0KEHNs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3aus CeBEepHOro moJIyliapusi U SpKue
3BE3/bI.

HaGmonenuss B Teneckon JlyHbI, MjaHeT, TyMaHHOCTEW U 3BE3AHBIX
CKOIUICHUN.

Du3HYecKUil MPAKTUKYM.

CnocoObl u3MepeHus PU3NYECKUX BETUYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE M OTHOCUTEIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUUMH.
O1nieHKa TpaHull MOTPEUTHOCTEM.

[IpoBenenne KOCBEHHBIX HM3MEPEHHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(¢u3nYecKuX BEIMYUH, NPOBEpPKA MPENJIOKEHHBIX THUMOTe3 (BBIOOp H3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  paslienax «YUYEHMYECKMH  OKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM).

O06o01maronee NOBTOPEeHUE.



O060061enne U cucTeMaTu3alus CoAepKaHus pa3AenoB Kypca «MexaHukay,
«MomnekynspHas pu3nKa U TepMOJAUHAMUKA», « DIEKTpoAuHaAMuKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUH OTHOCHUTENBHOCTH», «KBaHTOBas
busnka», « JMEMEHTbl ACTPOHOMHH U aCTPOPUBUKIY.

Ponp ¢usnku uW acTpoHOMHM B JKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIbHON M ATHUYECKOH c(epax AesITeNbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHUHE MHUpPA, 3HAYEHUE ONMMUCATEIBbHOM,
CHUCTEMATU3UPYIOIICH, OOBSCHUTEIBHOM M MPOTHOCTHYECKOW  (DYHKIUH
du3nueckoil Teopuu, poiib GU3NUECKON Teoprur B POPMUPOBAHUU MPEACTABICHUIMA
0 (U3HUECKOW KapTHHE MUpPA, MECTO (PU3NYECKOM KapTHUHBI MUpa B OOIIEM pAny
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3yuyenne kypca ¢usukum yriyonéHHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS ¢ YYETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBI3EH ¢ KypcaMu
MaTeMaTUKH, OUOJIOTUHU, XUMUH, T€Oorpaduu U TEXHOJIOTUH.

Mesicnpeomemnoie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
NnO3HAHUA: SIBICHUE, HAY4YHbIH (aKT, TUIIOTE3a, (PU3MYEcKass BEIUYMHA, 3aKOH,
Teopusi, HaONIOJICHHWE, SKCIEPUMEHT, MOJAEIUPOBaHUE, MOJENIb, H3MEPEHUE,
MOTPEIIHOCTA U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITUppOBast 1abopaTopus.

Mamemamuka: pelUIeHUE CUCTEMBl YpAaBHEHHUW. TpPUTOHOMETPUYECKHE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX NPOEKIMH HAa OCU KOOPJAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoanbie 3neMeHTapHBIX GyHKIUNA. [Ipu3Haku TOMOOHMS TPEYTrOJBHHUKOB,
OTpeIeJICHHUE TUIOMAIU TIIIOCKUX (Uryp u o0bEMa Tell.

buonocua: >nektpuyeckue SBICHUS B JKUBOW NpHUpoAe, KoseOaTeabHbIe
IBIDKEHUS B JKMBOW HPHUPONE, SKOJOTMYECKHE PUCKH TPHU IMPOU3BOJCTBE
ANEKTPO3HEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  cpensl,
yJIbTPa3ByKOBasi JMArHOCTUKAa B MEIULIMHE, OINTUYECKHE SIBJICHUS B >KHUBOU
IpUPOJIE.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs! CTPYKTypa TBEPIABIX
TEJ, MEXaHU3Mbl O0pa30BaHMA KPUCTAUIMYECKOM PpEHIETKH, CHEKTPaJbHBIN
aHaJIM3.

I'eocpaghusa: marauTHple mNOMOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
doToCchEMKA 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHUE IIOCTOSSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
AIIEKTpOABUTraTeNb SIKOOHM, reHepaTop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieub,
JUHUU 3JIEKTpoNepenay, 3JIEKTPOJABUTATENb, pajgap, pPaIuONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yIbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



MPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTHKA, COJTHEYHAsI OaTtapesi, CTyTHUKOBbBIE
IMIPUEMHMKH, AJI€PHAsA DJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI I10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBLIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHS YyuyeOHoro mpenMera «Duzuka»
JIOJKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOACTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEW TMO3WUIUCH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAllUW, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 0O0IleCcTBa, pacUIupeHHe >KU3HEHHOTO
ONBITA U OMbITA JICSITEILHOCTH B MPOLIECCE PEaTr3allii OCHOBHBIX HAalpaBIICHUU
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

IPaKIAHCKOI0 BOCIIMTAHMS:

e CcPOPMUPOBAHHOCTh TPAXKAAHCKOM  MO3ZUIMM  OOydYaloOIIerocss  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€Ha POCCUICKOI0 00IIEeCTBa;

e TMPUHATHE TPAJAUIIMOHHBIX OOIICYETOBEYECKUX TYMAHUCTHYECKUX U
JEMOKPATHUYECKHUX [IEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO AESATEIbHOCTh B MHTEPECAX IPakKAAHCKOTO
oOmecTBa, y4yacTBOBaTb B CaMOYIpaBlIeHWH B  00Opa30BaTEIbLHOU
OpraHu3aluy;

e YMEHHE B3aMMOJICCTBOBATH C  COLMAIBHBIMHU  HUHCTUTYTaMU B
COOTBETCTBUM C UX PYHKIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM 1€ TEIHHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e chOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

e I[CHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSAM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKH U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

e chOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, ITHUYECKOTO MTOBEICHUS;

e CHOCOOHOCTH OIICHMBATh CUTYyAIlMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTUPYACh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YyuCJe B JEATEIbHOCTA YYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMUMBOTO Oy MyIIETO.

3CTETUYECKOI0 BOCIIUTAHMS:

e DOCTETHYECKOE OTHOIIEHWE K MHPY, BKJIKOYAsg OCTETHKY HAy4HOIO
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.

TPY/A0BOI0 BOCIIUTAHMS:



MHTEpPEC K pa3nuuHbIM chepam npodhecCHOHATBHON eI TEeIbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3MKOW M TEXHHKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOp OymyInel mpogecCuu U Pean30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC TITAHbI;

FOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO B
o0actu (PU3UKHU Ha IPOTHXKEHUU BCEH KU3HU.

IKOJOTHIECCKOI0 BOCIIMTAHUA .

c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OATBHOTO
XapakTepa SKOJOTUYECKUX TPOOIIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIEMCTBUM B OKPYXKAIOWIEH Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpEHUE ONbITa AESATEIbHOCTH IKOJOTUYECKON HANpaBJIECHHOCTU Ha
OCHOBE UMEIONINXCS 3HAaHUH 10 (PU3uKe.

HEHHOCTU HAYYHOI'O MIO3HAHUA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHME LEHHOCTH HAyYHOU IEATEIBbHOCTH, TOTOBHOCTH B IIPOLECCE
U3Y4eHUS] (PU3UKH OCYIIECTBIATh MPOCKTHYID U HCCIEIOBATEIBCKYIO
JNEATENbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBbIE YUeOHbIE 1eiiCTBUS
Ba3oBble Jiornyeckue 1eicTBHA:

CaMOCTOSATENbHO  (OopMyJIUpOBaTh M aKTyaJIH3UpOBaTh  MpodiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNATh ICNH JeATCILHOCTH, 3a/JaBaTh MapaMeTpbl M KPUTEPUU HX
JOCTHKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYMsI B pPaccMaTPUBACMBIX
(bU3HUECKUX SBJICHUSIX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaINu3a UMEIONTUXCS
MaTepPHATbHBIX M HEMAaTePHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JCSATEIBHOCTb, OIGHUBATh COOTBETCTBHE
PE3yNbTATOB IIEJISIM, OIIEHUBATH PUCKU MOCJIECICTBHI JIEATEILHOCTH;
KOOPJIMHUPOBAaTh U BBIMOJHATH pPabOTy B YCIOBHUSX PEATBHOTO,
BUPTYAIBHOTO U KOMOMHHUPOBAHHOTO B3aWMOICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBbie ucciieqoBareLCKHe 1eCTBUSA:

BJIaJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOUEBBIMU MOHATUSIMA U METOJaMU
(bu3nuecKoil HayKu;



BJIQJICTh ~ HAaBBIKAMH  y4€OHO-HCCJIEJAOBATEILCKOM W NPOEKTHOMU
NEeATETPHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY TIOMCKY METOJIOB pelleHusl 3a1ad  (pU3U4eCcKoro
COJIEpKaHUS, IPUMEHEHHIO PA3JINYHBIX METO/IOB MO3HAHUS;

BJIQJICTh BHUJAMHU JCATEIBHOCTU IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
HMHTEpIIpETalny, IPeoOpa30BaHUIO0 U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX
CUTyalMsIX, B TOM YHCJIC TMPU CO3aHUHU YYCOHBIX MPOEKTOB B 00IaCTH
1)7637197

BBISIBJISITh TIPUYMHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3aJayy,
BBIJIBUTATh THUIOTE3Y €€ PpEIICHUs, HaXOIUTh apryMEHThl s
JI0OKa3aTeIhCTBA CBOMX YTBEPXKACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJIM3UpPOBaTh IMIOJIYYECHHBIE B XOJI€ PEIICHHUS 3a/aud Pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIJIOBHSIX;

CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIE 3a/Jayd B 0Opa30BaTEIbHOU
JeSTETLHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;
yMETh TMEPEHOCUTh 3HAaHUS 10 (PU3UKE B MPAKTUYECKYHO 00JIacTh
KUZHEACATEITbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;
BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAIIBHBIC TOAXO/IbI U PEILICHUS;
CTaBUTb MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmaumeii:

BJIQJIETh HABBIKAMM MOJy4YeHHUS MHGOpMaMK (HU3HYECKOrO COJIEpP KaHUS
U3 MCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH IOUCK,
aHaJIM3, CUCTEMAaTH3alUI0 M WHTEPIpEeTalni0 MHPOPMALUU pa3INuHbIX
BUJIOB U ()OpM MPEACTABICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMUOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PELIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3aIlMOHHBIX 3a/ay C COONIIoJIeHHEM TpeOOBaHUN SPrOHOMHUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHbI, PECYypcOoCOEpex eHusi, MPAaBOBBIX H
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOW O€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUYECKOTO COAEP)KAHUSA B Pa3iIMuUHBIX (opMaTax c
yu€TOM Ha3HaueHUs WHGOpPMAlMKW M IEJNEeBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YAIU3AIHH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:



OCYIIECTBIISITh OOIIEHHE Ha ypokax (U3UKH U BO BHEYPOUHOU
JeSITeIbHOCTH;

pacrno3HaBaThb HPEINOCBUIKM KOH(MJIUKTHBIX CHUTyallUii W cMArdarb
KOH(JIMKTHI;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHSI C MCIIOIb30BAHHEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UH/IMBUIyaJIbHON paboThI;

BbIOMpaTh TEMATUKYy M METOJbl COBMECTHBIX ACHCTBHH C y4y€TOM OOLIMX
WHTEPECOB M BO3MOXXHOCTEH Ka)XI0T0 WieHa KOJIICKTHBA;

OPUHUMATH M COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTH)KEHUIO: COCTABJIATH IUIaH
JEUCTBUM, pacpeaeNaTh pojid ¢ Y4ETOM MHEHUI y4aCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON PabOTBHI;

OIICHMBATh Ka4eCTBO CBOETO BKJaJa M KaXJOTO YYaCTHHKA KOMAaHIbI B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE MPOEKThI, OLIEHWBATh MJIEU C MO3UIMH HOBHU3HBI,
OpPUTMHAJILHOCTH, MPAKTUYECKOMN 3HAUMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE IOBEIECHHE B Pa3IMUHBIX
CUTyallusiX, TMpPOSABIATH  TBOPYECTBO W  BOOOpakeHHE,  OBITH
UHUIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSATENIbHO ~ OCYILECTBIIATh IO3HABATENIbHYIO  JESTEIbHOCTh B
oOnmactu (U3MKK W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh H
dbopMyIHpoBaTh COOCTBEHHBIC 33/1aUH;

CaMOCTOSITEJIBHO COCTABJISAITh IUIAH PELIEHUS PACUETHBIX M KAUYE€CTBEHHBIX
3a/1ay, MJIaH BBINOJIHEHUS MPAKTUYECKOW pabOThl ¢ yU4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANIOYTECHU;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

paclidpsTh paMKd  ydyeOHOro TMpeaMeTra Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (DOPMHUPOBAHHUIO U MPOSBICHUIO SPYAUIMH B 00IacTU
($U3MKH, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJ'Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:



JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JESITEIBHOCTD,
OLICHHBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BJIaJIeTh HAaBBIKAMM II03HABATEJIILHOW peduiekcun Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHHIA;

WCIIONIB30BaTh TPHUEMBI pediiekcuu il OICHKW CUTyalluu, BBIOOpa
BEPHOTO PEIICHUS,

yMETh OIICHUBATh PUCKHW W CBOCBPEMEHHO NMPUHUMATh PEIICHUS MO HX
CHUKCHHUIO;

MIPUHUMATh MOTHUBBI M apPryMEHTHI JIPYTUX IPU AHAIU3E PE3YIbTATOB
JIeSITEIbHOCTH;

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI M ApPryMEHTBl JIPYTHX MpPU AaHAJIU3€ PE3yJbTaTOB
JeSITCIbHOCTH;

MpU3HABATh CBOE MPaBO U MPaBO APYrUX Ha OIIHOKHU.

B mpomecce mocTKeHUS JMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbu3uke UIsI  YpOBHS CpeaHero oOmero o0pa3oBaHHS y  00Yy4aroIIMXCs

COBEPIIICHCTBYETCSA AMOIIMOHATLHBIH UHTEJICKT, MIPEANOIararomii
c(hOpMUPOBAHHOCTH:
e CaMOCO3HAaHHWA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  TOHMMATh  CBOE

AMOITMOHAILHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOM
AMOITMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJEHHUE, CITOCOOHOCTH aTanTHPOBATHCS K
OMOITMOHAIBHBIM HM3MEHEHUSM WM TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTPEMIICHHE K JOCTHKEHUIO 1IN
U YCIIeXy, ONTUMHU3M, HHHIIMATHBHOCTh, YMEHHE JICHCTBOBATH, UCXOI U3
CBOMX BO3MOKHOCTEH;

OMIIATHUH, BKJIIOYAIONIEH  CIIOCOOHOCTh TMOHHMMATh AMOIMOHAIBHOE
COCTOSIHME JPYTHX, YYWUTHIBAaTh €ro TMpPHU OCYIICCTBICHUH OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPAWBATh
OTHOIICHUS C JPYTMMH JIFOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEPEC H
paspemniaTh KOHQIUKTHI.

I[MTPEIMETHBIE PE3YJIBTATBI



K xonmy oOyuenus B 10 knacce mpenMeTHbIE pe3ynbTaThl Ha YriyOJIEHHOM
YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

NOHMMAaTh poib (U3UKK B  HKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTMYECKOHM, COLMAIbHOM U OITUYECKOM cdepax AesITeIbHOCTU
YeJI0BEKa, POJIb U MECTO (PU3UKU B COBPEMEHHOI Hay4YHOU KapTHHE MHUPA,
3HAYEHHE OINHCATEIbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTENBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UICCKON TEOPpUHM —  MEXaHUKH,
MOJIEKYJIIPHON (PU3MKK M TEPMOJUHAMMKH, pOJib (PU3UUECKON Teopuu B
(opMUPOBaHNY NPEJICTABICHUNA O PU3NUECKON KAPTUHE MUPA;

paznuyaTh YCJIOBUSL NPHUMEHUMOCTH MOJENeH (HU3MYecKux Tel U
MPOLIECCOB  (SIBJICHUI): HHEpUUalbHAas CUCTEMa OTCUY€Ta, aOCOIIOTHO
TBEpIOE TEJO0, MaTepualbHAas TOYKA, PaBHOYCKOPEHHOE JBUKEHME,
cBOOOHOE majeHue, alCoNIIOTHO ympyras naedopmanus, aOCOIIOTHO
yIpyroe 1 adCOJIFOTHO HEYIIPYro€ CTOJIKHOBEHHUS, MOJIEIIH T'a3a, )KUIKOCTH
1 TBEPAOro (KpUCTAIUTMYECKOI0) Teja, UACATbHBIN ra3, TOUEUHBIN 3apsf,
OJTHOPOAHOE JJIEKTPUYECKOE ITOJIE;

pa3nauyaTh ycloBUS (IpaHULbl, 00JIaCTM) NPUMEHUMOCTH (U3HYECKUX
3aKOHOB, NMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh W OOBICHATH MEXAaHUYECKUE IIPOLIECChl U  SBJICHMUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBWKEHUS, (OpMYJbl KHHEMATHUKU PaBHOYCKOPEHHOTO
IBWKEHUsI, TIpeoOpazoBaHusi lamumiies A CKOPOCTH W TepeMelIeHMs,
3akoHbl HplOTOHA, TmpUHOMO  OTHOCUTENbHOCTH [ammies, 3akoH
BCEMUPHOTO TATOTEHHUsI, 3aKOHBI COXPAHEHHUsI UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHWYECKON SHEeprum,
YCIIOBHSI pPaBHOBECUS TBEPAOrO Tena), MPU STOM  HCHOJIb30BATh
MaTeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: IIpeoOpazoBanuii ['anuies, BToporo
U TPEThEero 3akOoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HWMIYJbCA U
MEXaHMYECKON YHEPTHUH, 3aKOHA BCEMUPHOIO TATOTECHHUS;

aHAJIM3UPOBATh U OOBACHATH TEIUIOBbIE MPOILECCHI U SIBICHUS, UCIONIB3YS
ocHoBHble mojoxkeHuss MKT u 3akoHbl MoJIeKyJIsipHOM (GUBUKUA H
TEPMOJIMHAMHMKHU (CBSI3b  JIaBJICHHMSI HMJCAIBHOTO Ta3a CO CcpeaHen
KMHETUYECKOW DHEPrUMel TEIUIOBOIO JBW)KEHUS W KOHILIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPhl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPruey TEIJIOBOTO JABHKEHMS €r0 YACTHIL, CBS3b IABJICHUSA UICATIBHOIO
razda ¢ KOHLEHTpalMed MOJIEKYJ M €ro TEeMIEepaTypou, ypaBHEHUE
MenneneeBa—KnaneipoHa, IEpBbIi 3aKOH TEPMOAWHAMHUKH, 3aKOH



COXpAHEHHUs SHEPIHuM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOJIb30BATh
MaTeMaTHYECKOe BBIPa)KCHHE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IPUMEHUMOCTH ypaBHeHUs MeHaeneeBa—KianelipoHa;

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SBJICHMS, HCIOJb3YS
OCHOBHBIE TTOJIOKEHUS U 3aKOHBI 3JEKTPOJAMHAMHUKU (3aKOH COXPAHEHMS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHI[UAIBHOCTD
ANEKTPOCTATUYECKOIO TOJIA, NPHUHIMI CYNEPHO3ULUU DIEKTPUUECKUX
IIOJIEH, IIPU ITOM YKas3blBas YCIIOBHs NPUMEHMMOCTH 3akoHa KyroHa, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHMS: 3aKOHBI OMa g ydacTka
LEeNW W JUIA 3aMKHYTOM DJJIEKTPUYECKOM I1enu, 3akoH Jxoyns—JIeHua,
npasuia Kupxroga, 3akonsl @apanes 11 31€KTPoJIn3a);

ONHUCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUS, HCHOJIb3Ysl BEIUUYHHBI:
IEPEMEILICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEII, CUJIa,
MOMEHT CWJIbI, JaBJCHUE, IIOTCHUWAJIbHAs DJHEPrus, KUHETUYECKas
SHEPrUs, MEXaHWYEeCKas 3HEprus, padoTa CHIIbI, LIEHTPOCTPEMHUTEIHBHOE
YCKOpPEHHUE, CHJIa TSKECTH, CUjla YNPYroCTH, CHJIa TPEHUS, MOIIHOCTb,
SHEpPrusl B3aUMOJCHCTBUA Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
SHEeprusi ynpyrod aepopmanuu HOpPYXKHUHBI, KOJUYECTBO TEIJIOTHI,
aOCoOJI0THAs Temrmeparypa Tena, padoTa B TEPMOJMHAMUKE, BHYTPEHHSS
SHEPrUs WACAIBHOIO OJHOATOMHOIO rasa, paboTa UICaJbHOrO Tasa,
OTHOCUTENbHAS BIAXHOCTH Bo3ayxa, KIIJ[ waeanpHOro TtenmaoBoro
JBUTATEJISI; AIEKTPUUECKOE IMOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HanpspDKEHHOCTh  TMOJISI TOYEYHOrO 3apsiia WM 3apsDKEHHOro Iapa B
BaKyyM€ M B JAMDJIEKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOTO MOJS,
pPa3HOCTh  MOTEHLMAJOB, JJEKTPOJBIKYIIAs  CWja, Cujla  TOKa,
HaIpsDKEHUE, MOIIMHOCTh TOKA, JJEKTPUYECKas EMKOCTh IIJIOCKOIO
KOHJIEHCATOpa, CONPOTHBIIEHHE Yy4YacTKa LEMU C MOCIECAOBATEIbHBIM H
napajijieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHSI AIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBACHATHL  OCOOCHHOCTH  MPOTEKaHUS  (PUBUYECKUX  SBJICHHM:
MEXaHUYECKOE JIBHJKEHHE, TEIUIOBOE JIBMOKEHUE 4YacTUI[ BEIIECTBA,
TEIMJIOBOE paBHOBECHE, OPOYHOBCKOE NBIDKeHUe, muddysus, ucnapeHue,
KUIIEHHE U KOHAEHCAIs, TUIaBJIeHHe U KPUCTaIU3allisl, HallPaBJI€HHOCTh
TEIUIoONepeaaun, IEKTpU3auus Tell, SKBUMIOTEHIIMATBHOCTh TOBEPXHOCTH
3apsSPKEHHOTO TPOBOIHUKA;

MPOBOAMTDH HCCIEAOBAHNE 3aBUCUMOCTH OAHON (PU3NUECKON BETUUHHBI OT
OPYrol C  HUCIOJb30BAHUEM  IPSAMBIX  H3MEPEHHW, NPU  OTOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHPOBATHh pPE3YyJbTaThl IOJYyYEHHOU
3aBUCUMOCTH (U3WYECKUX BEJIWYMH B BUAE TIpaQUKOB C YYETOM



a0COIOTHBIX MOTPEIIHOCTEN N3MEPEHUH, IeTIaTh BHIBOABI IO pe3yIbTaTaM
HCCJIEI0BAHMS;

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIMYUH, NPU ITOM
BbIOMpaTh ONTUMAJIbHBIA METOJ W3MEpPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOAMTH OMBITHI MO MPOBEPKE MPEITI0KEHHONW THUIMOTE3bI: MJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIN3UPOBAThH
[OJyYEHHbIE PE3yJabTaThl W JENaTh BBIBOJ O CTaTyce NPEII0KEHHON
TUIIOTE3BI;

co0JiroaTh MpaBuiia 0€30MacHOTO TPYy/la NMpU MPOBEICHUM HCCIIEI0BaHUN
B paMKax Y4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  Yy4eOHO-
UCCIIEJIOBATENIbCKOM M MPOEKTHOM JIE€ATENbHOCTH C HCIIOJIb30BAHUEM
MU3MEPUTENBHBIX YCTPOUCTB U JIAOOPAaTOPHOIo 000pyA0BaHUS;

pemath pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESBHO 3a/laHHOU
(u3HUecKol MOJENbI0: Ha OCHOBAHWM aHaJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MYECKOM MOJEnH, OTBeYaroulell TpeOoBaHUSM 3a/layH,
OPUMEHATh  (OPMYJNbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(¢u3znyecKkux TEOpUl NpH MCHOJIB30BAaHUM MAaTEMaTHUYECKUX METO/I0B
pelIeHus 3a/1a4, IPOBOAUTH PACUYEThl HA OCHOBAHUHM UMEIOIINXCS TAaHHBIX,
aHAJIM3UPOBATh PE3yJbTaThl M KOPPEKTUPOBATh METONbI PEIICHUS C
y4€TOM TOJIY4EHHBIX PE3yJIbTaTOB;

peliath KayeCTBEHHbIE 3a/Jaud, TpeOyroulue NPUMEHEHHs] 3HaHUHM U3
pa3HbIX pa3lenoB Kypca PU3MKH, a TaKKE WHTErpalud 3HAaHUM U3 IPYrux
MPEeIMETOB ©CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATH JIOTHUECKYIO
IEMOYKY PacCyKJIeHUH C ONMOPOI Ha N3YUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SBIICHUS;

UCIIOJIb30BAaTh TEOPETHYECKHE 3HAaHUS M OOBSICHEHHS OCHOBHBIX
NPUHIUTIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
¥ TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJAUTH TPUMEPHI BKIaAa POCCHUCKUX H 3apyOekHBIX YUIEHBIX-
(GU3NKOB B pa3BUTHE HAYKU, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OIICHUBAThH MOCIEICTBUS OBITOBOM M IPOU3BOACTBEHHON
NEeSATEIbHOCTH 4YEJIOBEKa, CBA3AHHOM € (PU3NYECKHMMH MpPOLECCaMu, C
MO3UINI KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHUI O palliOHAIHLHOM
MPUPOIOTIONB30BAHUH, 4 TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKCHUN
HAyKd M TEXHOJOTMM Ui JaJbHEWIIEro pa3BUTHUS YEJIOBEYECKOTO
00IIIECTBA;



NPUMEHSTh pa3iNdHble crocoObl paboThl ¢ MHbopManuend PU3NIECKOTO
COJIEp)KaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHH, MPU 3TOM HCIIOJIb30BaTh COBPEMEHHBbIE HH(OPMAIMOHHBIE
TEXHOJIOTUHM JJIsi TOHMCKa, IMepepabOTKU W MpeIbsBICHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uH(pOpMallMK, TOJYYEHHON U3 Pa3IWYHBIX HCTOYHUKOB, KPUTHYECKH
aHAJIM3UPOBATh  MOJy4aeMyl0  HMHPOpPMAIMI0O W  OIECHMBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWU, TaK M HAa OCHOBE
aHalM3a KCTOYHUKA HH(popMaIuy;

MPOSIBIISITH OpTraHU3aIMOHHBIC u MI03HABATEJIbHBIC YMEHHS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHHsT HOBBIX 3HAHMW B  TpoIEecce
BBITNOJIHEHUSI IPOEKTHBIX U yU€OHO-UCCIIEI0BATENbCKUX padoT;

paboTaTh B TpyNNE C HCIOJIHEHHWEM pa3IMYHBIX COLMAJIBHBIX POJEH,
IUITAaHUPOBATh PabOTy TPYMIIbI, PAlMOHATIBHO PACIPEAETATh EATEIbHOCTh
B HECTaHJAPTHBIX CHUTYyalHMsIX, aJ€KBATHO OIICHMBATHh BKJIAJ] KaXKIOTO W3
YYaCTHUKOB TPYMIIBI B PEHICHUE PaCCMaTPUBAEMO MTPOOIEMBI;

HPOSIBISATH MOTUBALMIO K Oynyliel npodecCUOHaIbHON AEATEIbHOCTH 110
CHEIUATBLHOCTIM (UBUKO-TEXHUYECKOTO TPOQUIIS.

K xonmy oOyuenust B 11 knacce mpenMeTHbIE PE3ylbTaThl HA YIITYyOJIEHHOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

MOHUMATh POJb (PU3HMKK B  DKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJILHON M 3THYECKOM cepax AesTeILHOCTH YeJIOBEKa, POJib U MECTO
GU3UKM B COBPEMEHHOW HAydyHOW KapTUHE MHpaA, POJib aCTPOHOMHH B
IIPAKTUYECKOM  JEATEIBHOCTH 4YEJIOBE€KAa W JAJIBHEWIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTUHU, 3HAUYCHHE OMUCATEIbHOW, CUCTEMATH3UPYIOLIEH,
OOBACHUTENLHON M MPOTHOCTUYECKOM (YHKUMHA (PU3NYECKON Teopuu —
AIEKTPOAUHAMUKH, CIICIMAIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢usuku, poas GU3NUECKON TEopur B (POPMUPOBAHUU MPEACTABICHHUN O
¢dusnueckoil KapTUHE MHpa, MeCTO (U3MUECKOW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUNA O TPUPO/IE;
pazinyath YCJIOBUS TMPUMEHUMOCTH MoJeied (U3nYeckux Tel U
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE JJICKTPUUYECKOE U  OJHOPOJIHOE
MarHuTHOE TIOJIsI, TApMOHUYECKHE KOIeOaHus, MAaTEeMaTUYECKUN MasSTHUK,
WJICAUIbHBIN TPYXUHHBIA MasTHUK, TAPMOHUYECKUE BOJHBI, WICAIbHBIN
KoJieOaTeNnbHbI KOHTYp, TOHKAs JIMH3a, MOJIEJIEN aToMa, aTOMHOTO si/ipa U
KBAaHTOBOW MOJIEJIN CBETA;

pazinyath yCJIOBHUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HU3NUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPAaHUYECHHOCTh HUCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSICHATH JIEKTPOMArHUTHBIC MPOLIECCHI U SIBIICHUS,
WCTIONB3Ysl OCHOBHBIEC TIOJOXKEHUSI M 3aKOHBI JJICKTPOJAUHAMUKH U
CHEIUaIbHOM  TEOPUHM  OTHOCUTENIBHOCTH  (3aKOH  COXpaHEHHus
ANEKTPUYECKOTO 3apsiaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKumMu, npaBwio Jlenma, cBsa3p  DJIC
CAMOMHAYKIIMM B DJJIEMEHTE D3JIEKTPUYECKOM LENu CO CKOPOCTBIO
M3MEHEHUs  CWJIbl  TOKa,  IOCTYJIaTbl  CHEUUAJIbHOM  TEOpUU
OTHOCUTEIBLHOCTH DUHIITEHHA);

aHAIU3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUS ~ KBAaHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA IS
dotosddexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHIMI
COOTHOIIICHHSI HeompeaenéHHocTedt ['elizenbepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO M MACCOBOT'O YHCEN U DHEPTUH B SIJIEPHBIX PEAKIUAX, 3aKOH
PaaMOaKTUBHOIO pacIajia);

OMUCHIBATh (PU3MUECKUE TPOIECCHl W SIBJICHUS, HUCMHOJb3Yys] BEIUYUHBI:
HaIpPsSOKEHHOCTD 3JIEKTPUYECKOTO MOJISl, MOTEHLIUAI JIEKTPOCTATUYECKOTO
NoJisl, Pa3HOCTh MOTEHUUAJIOB, JJIEKTPOJBWXKYILIAs CHUJA, WHIYKIUSA
MAarHuTHOTO TIOJIsl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOJBIKYINASL CHJIA CAMOMHAYKLHMH, HSHEPrus MAarHUTHOTO MOJs
MPOBOAHUKA C TOKOM, PEJISTUBUCTCKUNA WMIYJbC, IOJHAsA DJHEPTHs,
SHEPrus TOKOS CBOOOJHOW 4YACTHUIIBI, DHEPTUS W UMIYJIbC (POTOHA,
MacCOBO€ YMCIIO U 3apsi]l 1ipa, SHEPTHUSI CBA3U SAAPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUS  (PUBUYECKUX  SBJICHHM:
AJIEKTPOMArHUTHAsI UHIYKIHSI, CAMOMHIYKIIMS, pE€30HAHC, UHTepPEepeHIUs
BOJH, Ju(dpakuus, [IUCIEpCUsi, TOJHOE BHYTPEHHEE OTpaXKEHUE,
doTosnextpuueckuit 3ddext (pororddext), ambda- u Oera-pacnasl
anep, raMMa-u3JIydeHue sjuep, (PU3nYecKue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

OTIPENICNIATh HAMpaBJICHUE WHAYKIIMA MArHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMIniepa u cuiibl JIopeHna;

CTPOUTH U300pakeHHe, CO3aBAEMOE TUIOCKUM 3epKajioM, TOHKOM JIMH30M,
Y PaCCUUTHIBATh €TI0 XapaKTEPUCTUKHU;

OPUMEHSTh OCHOBOIOJATAIONINEe ACTPOHOMHYECKUE MOHSATHUS, TEOPUH H
3aKOHBI JUIS aHajiu3a MW  OOBACHEHUS (DU3NUYECKUX TMPOIECCOB,
MPOUCXOJIAIINX B 3BE3JaX, B 3BE3/IHBIX CUCTEMAX, B MEXKTaJIAKTUYECKOU
cpene; IBIKEeHUS HeOSCHBIX T, SBOJIONNH 3BE311 U BeeneHHo;
MPOBOJIUTh WCCIICIOBAHNWE 3aBUCUMOCTEH (U3NUECKHX BEIWYUH C
UCIIOIb30BAaHUEM TMPSAMBIX HW3MEPEHUN, IPU ITOM KOHCTPYUPOBATh
YCTAaHOBKY, (UKCHUpOBaTh pe3yjbTaThl IMOJIYYEHHON  3aBUCHMOCTH



¢u3nyecKknx BEIMYMH B BHIE TpaduUKOB C y4E€TOM abCOTIOTHBIX
MOTPEUIHOCTE  M3MEPEHM, Jenarb  BBIBOABI IO  pe3yibTaTam
UCCIIEJOBAHMS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEIMYUH, NPU ITOM
BBIOMpATh ONTHMAJBHBIM METOJ] W3MEpPEHUs, OICHUBATh AOCOIIOTHBIE U
OTHOCUTEJIbHBIE MOIPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJIUTH ONBITHI MO MPOBEPKE MPEIOKEHHON THIOTE3bI: JIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
[OJyYEHHbIE PE3yJbTaThl W JENaTh BBIBOJ O CTaTyce NPEII0KEHHON
TUIOTE3BI;

ONKCBIBATH METO/IbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUI;
co0IroAaTh MpaBmiia OE30MACHOTO TPyla IPU MPOBEIECHUU HCCIEA0BAHUN
B paMKax ydeOHOro JKCHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATEIBCKOM W IPOEKTHOW [JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOUCTB U Ja0OPaTOPHOro 000pyAOBaHUS;

pelare pacy€THbIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOMU
¢u3nyeckoil MOJENbI0: Ha OCHOBAHWU aHaJIW3a YCJIOBUSA BBIOMpATh
¢usnyeckue MoAeNu, OTBEYalollMe TPEOOBAHUAM 3aJauyd, MPUMEHSTh
(opMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYNAaThl (PU3NYECKUX TEOPHd
Py HKCIOJb30BAHUM MaTEeMaTHYECKMX METOJOB pEIICHUsS  3ajad,
IPOBOJUTH PACYETHI HA OCHOBAHWUU UMEIOIINXCS JaHHBIX, AHAIN3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METO/BI PEIICHHS C YUYETOM IOJIYYEHHBIX
pE3yNbTATOB;

pemiaTh KayeCTBEHHbIE 3aJaud, TpeOyrollue MPUMEHEHUs 3HaHUM u3
pa3HbIX pa3aenoB Kypca (PU3MKH, a TAKKE UHTETpallii 3HAHUN U3 IPYTUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIETIOYKY PaCCyKJICHHUI C OIOPO HAa U3YUYECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U GU3HYECKUE SIBIICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS g OOBSICHEHUS OCHOBHBIX
OPUHIIMIOB PaOOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX IIPOLIECCOB;

NPUBOIUTH TPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOexHBIX YUYEHBIX-
(U3UKOB B pa3BUTUE HAYKU, B OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI M MIPOU3BOJACTBEHHON
JESTEIbHOCTH YeJIOBEKa, CBSA3aHHON ¢ (U3MYECKHMMH IpoLieccaMu, C
MO3UINI KOJIOTHYECKON 0€30MacHOCTH, MPEACTABICHUI O palliOHATBLHOM
IPUPOJIONOIb30BAaHUM, a TAK)KE Pa3yMHOM HCIIOJIb30BAHUU JOCTHMIKEHHUN



HAayKM W TEXHOJOTMH JJisi JalbHEUIIEro pa3BUTUA YEJIOBEUYECKOTO
0o0IIeCTBa;

OPUMEHSTh pa3iu4Hble CIOCOObI PabOThl ¢ MHpOpPMALMEH (PU3UUECKOTO
collepKaHUsi C MCIOJb30BAaHUEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX
TEXHOJIOTHM, TMPU 3TOM HCHOJIH30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJOTHH Ui TIOWCKa, TepepaboTKM M TPEIbSIBICHUS Y4eOHOH H
HAyYHO-TIOMYJISIPHOM WH(MOPMAITUHU, CTPYKTYPUPOBAHUS U HHTEPIIPETAITIN
uHboOpMaIMKM, TOJYYECHHOM U3 PA3JIUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIydyaeMyr0  HWH(OpManui0o U OIEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK M Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(POPMALINH;

POSIBIISATH OpraHU3allMOHHBIE U MO3HABATEIIbHBIE YMEHUS
CaMOCTOSITEJIBHOTO ~ NPUOOPETEHHsT HOBBIX 3HAHUW B  Ipoliecce
BBITIOJIHEHHUS MTPOCKTHBIX U y4eOHO-HCCIIEIOBATEIBCKUX padoT;

paboTath B TpPyNIE€ C HCIOJHEHUEM pPAa3IUYHBIX COIMAIBHBIX POJIEH,
IJIaHUPOBATH PA0OTy IPYMIbI, PALIMOHAIBHO PACIPEACIATh AEATEIbHOCTD
B HECTaHAAPTHBIX CUTYallUsIX, aJICKBATHO OLICHMBATh BKJIAJ] KaXKIOrOo W3
YYaCTHUKOB TPYMIIBI B PEIICHUE paCCMaTPUBAEMOM TTPOOIIEMBI;

MPOSIBJISITh MOTUBALIMIO K OyAyiel npodeccCuoHaIbHON IeATEeIbHOCTH IO
CIEUHUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO UIISL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBo 4yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrpoabubie IIpakTuueckue
n/n  mporpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. HAYUHBIA METO/ ITIO3HAHUSI ITIPUPO1bI
11 Hay4unplli MeTO MO3HAHUS TTPUPOIBI 6 bubmmorexa [IOK
' ya A prpol https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 6
Paznea 2. MEXAHUKA
bubnunoreka LIOK
21 Kunewarika 10 1 https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
22 Huraniica 10 1 https://m.edsoo.ru/7f41bf72
i bubnuoreka [{OK
23 Cratika T8EpAOTO TeNa > 1 https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
24 3aKOHBI COXpaHEHUsI B MEXaHUKE 10 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJAUHAMUKA

3.1

3.2

3.3

OCHOBBI MOHCKyJIﬂpHOKHHCTH‘lCCKOﬁ

TEeopuun

TepMOI[I/IHaMI/IKa.TCHJ'IOBBIC MalllMHbI

AI‘peFaTHBIe COCTOAHHA BEUICCTBA.

15 1
20 1
14 1

bubnunorexa LIOK
https://m.edsoo.ru/7f41bf72

bubnunorexa LIOK
https://m.edsoo.ru/7f41bf72

bubnunorexa LIOK
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®a30BbIe IEPEXOIBI

https://m.edsoo.ru/7f41bf72

Hroro mo pazaeny 49
Paznen 4. JIEKTPOIUHAMUKA
bu6nmoreka [IOK
41 duekTpurieckoe moxe 24 https://m.edsoo.ru/7f41bf72
N . bu6nmoreka [IOK
4.2 [TocTOSIHHBIM 27EKTPUUECKUN TOK 24 https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
43 TOKI1 B pasmITiibIx Cpesax 6 https://m.edsoo.ru/7f41bf72
Uroro no pazueny 94
Pazzen 5. PU3HUECKHWI MPAKTUKYM
5.1 Ou3nyecKkuil NPakTUKYM 16 16
Utoro no pazneny 16
PesepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I1O0 170 16

I[TPOTPAMME
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11 KITACC

KosauuecTBo 4yacoB DJIeKTPOHHbBIE
Ne HaumenoBanue pa3jaeiioB (uu¢posBbie)
KonTpoabubie IIpakTuuyeckue
n/m H TeM NPOrpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Pazgen 1. 3JIEKTPOJANHAMUKA
bu6mmoreka [IOK
11 Maririioe ose 14 https://m.edsoo.ru/7f41c97c
DneKTpoOMarHuTHas bubnuorexa [JOK
1.2 13 1
VHTYKIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bubmuorexa [JOK
2.1 Mexanuueckue KojeOaHus 10 https://m.edsoo.ru/7f41c97c
99 DNIeKTpOMarHuTHBIE 15 bubnmnorexa [JOK
' KoJIe0aHusI https://m.edso0.ru/7f41c97¢
MexaHndeckue u bu6mmoreka [IOK
2.3 10 1
3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
24 Onrika 25 1 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosrel CTO

Hroro no pazneny

5

1

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97¢c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pa3zgea 4. KBAHTOBASI PU3UKA

41 KopnyckyinsipHo-BOJIHOBO# 15 bubnnoreka [HOK
' Jyaau3M https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
42 Dusiika atoma > https://m.edsoo.ru/7f41c97¢
®u3nKa aTOMHOrO SApa U bubnmoreka [JOK
4.3 5
3JIEMEHTaPHBIX YACTHUI] https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 25

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DneMEHTBl aCTPOHOMUU U
' acTpodusuKu

Hroro no pasneny

12

12

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Pazzen 6. PU3HUYECKHUI MPAKTUKYM

6.1 ‘ Pu3nyYeCKUi NPaKTUKYM

16

16

Hroro no pazneny

Pasnea 7. OBOBIIAIOIIEE TIOBTOPEHHUE

16

Cucrematuzanuus u
0000111eHIE TIPEIMETHOTO
COJIep>KaHUs U OTbITa

bu6mmorexa [IOK

& ACHTEILHOCTH, 15 https://m.edsoo.ru/7f41c97c
nproOpeTEHHOrOo IpU
U3YyUEHUH Kypca GU3NKU
10 — 11 xmaccoB
Hroro mo pazneny 15
PeszepBHoe Bpemst 10



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

16




HOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/
n

Tema ypoka

®dusmka — pyHAaMeHTalbHas HayKa O
npupoze

KoaudecTBO 9acoB

Bcero

KoHTpoabHbI
e padoThbI

IIpakTHYecku
e padoThbl

JlaTa
H3y4eHust

05.09.2023

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnunorexa LIOK
https://m.edsoo.ru/ff0c32e2

HayuHblii MeTOI TO3HAHUS U METOBI
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI

06.09.2023

bubnunoreka LIOK
https://m.edsoo.ru/ff0c32e2

DKCIEPUMEHT U TEOPHs B MPOIIECCe
no3Hanus npupoabl. Habmonenne u
IKCIIEPUMEHT B (PU3UKE

CniocoObl u3mMepeHus HU3nIecKux
BEJITMYUH

AOCOIOTHAs U OTHOCUTEIbHAS

MOTrpeIIHOCTHU I/ISMepeHI/Iﬁ (bI/I3I/I"IeCKI/IX
BCINYHNH

07.09.2023

08.09.2023

11.09.2023

MopnenupoBanue B ¢pusuke. Ponb u
MecTO (PU3UKU B GOPMUPOBAHUU
COBPEMEHHOM HAyYHOU KapTUHBI MUPA,
B [IPAKTUYECKOMN AESATEIbHOCTHU JIOACH

12.09.2023

Mexanundeckoe aBmkeHne. CucreMma
orcuera. OTHOCHTEIBHOCTD
MEXAHUYCCKOT'O ABUXCHUS. pr[MaSI nu
oOpaTHas 3a/1auu MEXaHUKH

13.09.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3508

Paanyc-BekTop MarepuaibHOM TOYKH,

14.09.2023



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3508

€TI0 MMPOCKIHMH HAa OCU KOOpAMUHAT.

Tpaekropus. [lepemenienne. CKOpocTb.

Hx npoeknuu Ha OCH KOOpAWHAT

10

11

12

PaBHOMepHOE NIpsIMOJIMHETHOE
nBkenue. ['papuaeckoe onucanmue
PaBHOMEPHOT'O MPSMOJIMHEHHOTO
JIBUKCHHUS

Ciio)keHue nepeMeIeHU U CKOPOCTEH.
Pemenue 3amau

HepaBHomepHOE NBUKEHHE.
MrHOBeHHas1 CKOPOCTh. Y CKOPEHHUE.
[IpsiMonuHeitHOE TBUKEHUE C
MIOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanme

HpHMOHHHCﬁHOFO JABHMXXCHUA C
MMOCTOAHHBIM YCKOPCHHUEM

15.09.2023

18.09.2023

19.09.2023

21.09.2023

bub6nmoreka IIOK
https://m.edsoo.ru/ff0c3620

13

CBobOosiHOE najieHne. Y ckopeHue
¢BOOOIHOTO ITaJICHUS. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHH U UX rpaduku

25.09.2023

bubmmoteka IIOK
https://m.edsoo.ru/ff0c39cc

14

15

16

JBm>xeHue Temna, OpOIIEHHOTO MO/
YIJIOM K TOPU30HTY

Kpusonnneiinoe neuxenue. J{BrxkeHne
110 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs
ckopocts. [lepuoa u yacrora.
L{eHTpOoCTpEMUTENBHOE U TIOJTHOE
YCKOpEHHUE

KonTtponbHas pabota o teme

26.09.2023

28.09.2023

02.10.2023

bubnunorexa LIOK
https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

"Kuuemaruka"

ITepBbrIif 3akoH HproTOHA.
WuepunanbHble CUCTEMBI OTCUETA.

bub6nmoreka [IOK

17 03.10.2023
[Tpunin oTHocuTenpHOCTH ["anues. https://m.edsoo.ru/ffOc3be8
HeunepunanbHble CUCTEMBI OTCYETA
18 Cuna. E’aBHO,HCﬁCTByIOIHaH cuIa. 04.10.2023 bubnunoreka LIOK
Bropoii 3akon Hetotona. Macca https://m.edsoo.ru/ffOc3be8
B3aumoneiictBue ten. Tperuii 3aKkoH bubmmoreka [JOK
1 .10.202
o HrroTrona 06.10.2023 https://m.edsoo.ru/ffOc3be8
ITpunnun cynepno3uliuy cuil. Pemenue
20 3ap aqLLa Il }I’/IHMSHGHI/I: 3aKOHOB 09.10.2023 bubmorexa LHOK
A P o https://m.edsoo.ru/ffOc3be8
HrroTrona
3aK0H BCEMHUPHOTO TATOTCHHUS. By 10K
. HOIHOTEKA
21 SKBI/IBaJIE:HTHOCTL rpaBUTAIIMOHHOMN U 10.10.2023 https://m.edsoo.ru/ff0c3d00
WHEPTHOW MacChl
Cuna TsKeCTH ¥ YCKOpEHHE bubmmnoreka HOK
22 11.10.2023
CBOOOIHOTO MaaECHUS https://m.edsoo.ru/ff0c3d00
JIBmkeHre HEOECHBIX TEJl U UX
23 HCKYCCTBEHHBIX CITyTHHMKOB. [IepBas 12.10.2023 bubmmnoreka HOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/ff0c3d00
Kemnnepa
bubmmoreka IIOK
24 . I'yka. B 13.10.202
Cuna ynpyroctH. 3akok I'yka. Bec rena 3.10.2023 https://m.edsoo.ru/ff0c3e18
Cwuna tpenns. [Ilpupoma 1 BUABI CHII
25 eHI/I;p,HBI/I}KerI/IepBJiKI/I KO(J:ITI/I U Tasze 17.10.2023 bubmorexa [TOK
TPEHIA A o https://m.edsoo.ru/ff0c3f76
C y4€TOM CHJIBI COTIPOTUBIICHUS CPEIBI
26 HaBnenue. I 'mapocrarnueckoe 19.10.2023

nasnenue. Cuna Apxumena



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

27

AOCOJIIOTHO TBEPJIOE TEJIO.
[MoctynarensHo€E U BpaliaTeabHOE
JBUKEHHE TBEPAOTO TeNa

20.10.2023

bubnunoreka LIOK
https://m.edsoo.ru/ff0c41a6

28

29

30

MOMEHT CUJIbI OTHOCUTEIIBHO OCH
BpaieHus. [1neqo cuiibl

CrioxeHue cuil, MPUIOKEHHBIX K
TBepaoMy Teny. LleHTp TsxecTu Tena.
VY cnoBus paBHOBECHUS TBEPAOIO TENA.
Buasl paBHOBecus

Pemenue 3amau

23.10.2023

24.10.2023

26.10.2023

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c41a6

bubnmoreka [IOK
https://m.edsoo.ru/ff0c41a6

31

32

33

KonTtponpsHast pabora o Teme
"Tunamuka. CtaTuka TBep0ro Tema"

I/IMHy.TIBC MaTepI/IaJIbHOﬁ TOYKH,
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. HeHTp
MacCC CUCTEMbI MAaTCPUAJIbHBIX TOYCK.
TeopeMa 0 JIBMKCHHHU LICHTPA MacCC
I/IMHYJ'IBC CHJIbI U U3SMCHCHUC UMITYJILCa
Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeaktuBHOE nBHKEHHE

27.10.2023

06.11.2023

07.11.2023

bubmuoreka [IOK
https://m.edsoo.ru/ff0c41a6

bubmmoteka IIOK
https://m.edsoo.ru/ff0c41a6

34

MoMeHT nMItynbca MaTepUAIBHON
Touku. [Ipencrasienue o coxpaHeHuu
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX
MOJIAX

08.11.2023

35

36

Pemenue 3agau

Paborta cuiibl Ha MaJloM U HAa KOHEUHOM
nepemenieHuu. I'paguueckoe
npeJicTaBiIeHne paboThl CUIIBI.
MOIIHOCTh CHIIBI

10.11.2023

13.11.2023

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4502

37

Kunernueckas sneprus. Teopema o0
U3MEHEHUN KHHETUYECKON SHEPTUH
MaTepUaJIbHOU TOYKU

14.11.2023

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4502

38

39

40

41

HOTGHHI/IaHBHBIC " HCIIOTCHIUAJIBHBIC
cuibl. IloTeHInanpHas OHCPIU.
BTOpaSI KOCMHUUYCCKast CKOPOCTb

Tperbsa kocMudeckast ckopocTb. CBs3b
paboThI HENOTEHIMATIBHBIX CUJI C
M3MEHEHHUEM MEXaHUYECKOM dHEPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPIUn

Yupyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBuenue bepHymu 115 naeanabHOU
JKAJIKOCTH

KonTponbhas pabota no teme "3aKOHBI
COXpaHEHHUs B MEXaHHUKE"

15.11.2023

16.11.2023

17.11.2023

20.11.2023

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c478c

42

Pa3BuTue npencraBieHuid 0 Ipupoe
ternoTel. OcHOBHBIE nojokeHust MKT.
Huddysus. bpoyHoBckoe qBUKEHHE

21.11.2023

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4dc2

43

44

45

Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPABIX Tel. XapaKTep ABUKEHUS U
B3aI/IMOI[€I\/JICTBI/I$I YJaCTHUIl BeUIeCTBa

Macca 1 pa3mepbl MOJIEKYJT (AaTOMOB).
KonmnuectBo Bemectsa. IlocrossHHas
ABoraapo

Temneparypa. TeroBoe paBHOBeCHE.
[[Tkana [enbcust

22.11.2023

23.11.2023

24.11.2023

46

Pemenue 3agau

27.11.2023



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4dc2

bubnunoreka LIOK

47 %1 i ras. A1,
JeaabHbIN ras. I'a30BbIe 3aKOHBI 28.11.2023 https://m.edsoo.ru/Ff0cAfde
YpasHenue MenzeneeBa-Knaneiipona. Bu6muoteka [JOK
48 29.11.202
Pemenne 3amau 9 023 https://m.edsoo.ru/ff0c511e
49 AOcomoTHas Temreparypa. 3akoH 30.11.2023 bubnmnoreka HOK
Janprona https://m.edsoo.ru/ffOc511e
50 N3onporiecchl B uaeaabHOM rase ¢ 01.12.2023 bubnunorexa LIOK
MOCTOSIHHBIM KOJIMUECTBOM BEIIECTBA https://m.edsoo.ru/ff0c570e
I'paduueckoe npencrapnenue
51 M30IPOIIECCOB: U30TEPMa, U30XO0Pa, 04.12.2023
n3zobapa
bubnunoreka LIOK
52 0O MKT .12.202
CHOBHOE ypaBrerue 06 023 https://m.edsoo.ru/ffOc4fde
53 Pemrenne 3amau 07.12.2023
CBs13b a0COIIOTHOI TeMnepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO
54 CpeIHeW KHHETUYECKON dHeprue 08.12.2023
MOCTYTATEILHOTO TEIJIOBOTO JBMKCHHUS
€€ yacTull
O000111eHNEe U cUCTEMATH3AIlNs 3HAHUHI
55 2.
no teme "Ocnosr MKT" 11.12.2023
KontponbHas padota o teme "OCHOBBI
56 12.12.
MKT" 2.12.2023
TepmoanHaMuueckas cCUCTEMA.
3aganve BHEIHUX ycioBuM juist T/]
57 cucTeMbl. BHenHue 1 BHYTpEHHHE 13.12.2023

napametpsl. [Tapametpsl T/] cuctemsl
KaK CpeJlHHE 3HAUYCHUS BEJINYNH,



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c4fde

58

59

OIIMCBLIBAIOIIINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE

HyneBoe Hauano TepMOIMHAMUKH.
Camonpou3sBoiibHas penakcarus T/]
CHCTEMBI K TEIJIOBOMY PaBHOBECHUIO

Mozenb naeaapHOro ra3a B

TEPMOANHAMHKE. VYcaoBus
IIPUMEHUMOCTH 9TOM MoOaCIn

14.12.2023

15.12.2023

60

VYpaBuenne Menneneesa-Kianeiipona
U BBIpAKEHME AJI1 BHYTPEHHEH sHeprun

18.12.2023

61

BrIpaxxenue 111 BHyTpEHHEH SHEPTUH
OJHOAaTOMHOT'O MI€aJIbHOIO Irasa.
KBasucratnueckue u HecTaTU4ECKUE
IIPOLIECCHI

19.12.2023

bubnuoreka [{OK
https://m.edsoo.ru/ff0c5952

62

63

64

OnemeHTapHas paboTa B
TepMOJuHaMUKe. Beruucnenue paboTsl
no rpaduky mnpoiecca Ha pV-
JarpaMme

Tennonepenaya Kak crnocod U3MEHEHUs
BHyTpeHHel 3Heprun TJl cucremsl 6e3
COBEpIUIEHUSI pabOTHI

KOHBCKHI/IH, TCIIOIIPOBOAHOCTD,
H3JTyUYCHUC

20.12.2023

21.12.2023

22.12.2023

bubmmoreka IIOK
https://m.edsoo.ru/ff0c5c36

65

KoymdaecTBo TemnoTe. TenmmoéMKOCTh
Tena. Y 1eapHas U MOJISIpHAst
TEIIOEMKOCTH BeIlllecTBa. Y IeabHas
TEIUIOTa CropaHus TOIUIMBA

25.12.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

66

Pacuér konmyecTBa TEIIOTHI IPH

26.12.2023



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

67

TCILIonepeaaqyc

[TonsiTue 06 aguabaTHOM MpoOIIECCe.
IlepBblii 3aKOH TEPMOIMHAMUKHU

28.12.2023

bu6nmorexa [IOK
https://m.edsoo.ru/ffOc5efc

68

KonudecTBo TemnoTel u paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEH dHEPTUU
T/ cucreMsl

29.12.2023

69

Bropoii 3ak0H TEpMOAMHAMUKY JUIS
PaBHOBECHBIX H HEPABHOBECHBIX
nporeccoB. HeobpatumocTts
MIPUPOTHBIX MPOIIECCOB

09.01.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6230

70

71

IIpuHIMITBI AEHCTBUS TEMIIOBBIX
mamuH. KITJ]

MakcumanbsHoe 3Hauenue KIT,. Iukn
Kapno

10.01.2024

11.01.2024

bubmuoreka [IOK
https://m.edsoo.ru/ff0c600a

72

Pemenue 3amau

12.01.2024

73

74

DKOJIOTHYECKUE aCTIEKThI
HCIIOJIb30BaHUs TCIIJIOBBIX HBHFaTeﬂeﬁ.
TermoBoe 3arpsi3HEHUE OKPYKArOIEH
cpensl

Pemenue 3amau

15.01.2024

16.01.2024

75

O0001IeHne U cUCTEMaTU3aLNS 3HAHUI
no Teme "Tepmonunamuka. TerioBbie
MAaIIuHE"

17.01.2024

bubmmoteka IIOK
https://m.edsoo.ru/ff0c6938

76

77

KonTponbhas pabota no teme
"Tepmoaunamuka. TernoBbsie MaIuHb!"

[TapoobpazoBanue 1 KOHIEHCAITHS.
Hcnapenue u kuneHue. Y neibHast
TEIJI0Ta MapooOpa3oBaHMs

18.01.2024

19.01.2024

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6a50

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

HaCbIH_[eHHble 1 HCHACBIIICHHLBIC I1aPhI.
KaugecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH
" JaBJICHUS HACBIMICHHOT'O IIapa OT

78 TEeMITepaTypbl, ©X HE3aBUCUMOCTh OT 22.01.2024
00BEMa HACKIILIEHHOTO Mapa.
3aBUCUMOCTh TeMIIEpaTypbl KUIIEHUS OT
JABJICHUSI B )KUIKOCTH
79 BrnaxHocTs BO31yxa. AGCOMIOTHAS U 24.01.2024 bubmmoreka [JOK
OTHOCHTEJIbHAS BIAKHOCTh https://m.edsoo.ru/ff0c64d8
80 Pemenue 3anau 25.01.2024
Teépnoe Teno. Kpucraminueckue I/Iv BuGmorexa LOK
81 aMmopdHbIe Teaa. AHU30TPOITHS CBOMCTB 26.01.2024 https://m.edsoo.ru/ffOc650
KPHUCTAIIJIOB
[TnaBneHne U KpUCTAIUTH3AITHS. BuGmorexa IOK
82 Scfjgi;?::; :;rmom IUTaBIICHUS. 29.01.2024 https://m.edsoo.ru/f0c6708
Hedopmaruu TBEpAOTO TENA.
83 Pacrshxenue u cxxarue. Cnsur. Moayib 30.01.2024
IOwnra. Ilpenen ynpyrux nedpopmanuii
TemioBoe paciivpeHue KUAKOCTeH 1
84 TBEPJBIX TEJ. AHTAPMOHHU3M TETIJIOBBIX 31.01.2024
KoJIeOaHUH YacTHI] BEIIeCTBA
85 [TpeoOpa3zoBanue sHEPTHH B (Pa30BBIX 01.02.2024
nepexoiax
86 VYpaBHeHUe TerIoBoro 6agaHca 05.02.2024 ngj;ﬁfg;?ﬁ; 0c6820
87 Pemenue 3amau 06.02.2024
88 [ToBepXHOCTHOE HATSIKCHHE. 07.02.2024



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

KanwmapHasle sBnenus. JlaBinenue noja
VCKPUBJICHHON ITIOBEPXHOCTBIO
)kunkoctu. Popmyna Jlammaca

89

90

91

92

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
1o Teme "ArperatHbie COCTOSIHUS
BeuiecTBa. Pa3zoBble nepexoabl”

KoHnTtponbHas pabota 1o teme
"ArperaTHbl€ COCTOSIHUSI BELIECTBA.
®dazoBbie epexoab"

DJIeKTpHU3aIKs TNl U €€ MPOSBICHUS.
DnekTpuyeckui 3apsia. [[Ba Buaa
AJIEKTPUYECKUX 3apsaoB. [IpoBogHUKH,
JTURJIEKTPUKU U TIOTYTTPOBOJTHUKU

DeMEHTApHBIN ANEKTPUUECKUH 3apsii.
3aKOH COXpaHEHMsI IJIEKTPUUECKOTO
3apsnaa

08.02.2024

09.02.2024

12.02.2024

13.02.2024

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6bcc

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6bcc

93

94

B3anmopericteue 3apsaoB. Toueunsle
3apsiibl. 3akoH Kymona

Pemenue 3amau

14.02.2024

15.02.2024

bubnmorexa LIOK
https://m.edsoo.ru/ffOc6ce4

95

Onektpuueckoe nose. Ero neiictBue Ha
AIEKTPUUYECKUE 3aPSIIbI

16.02.2024

96

Hanpsok€HHOCTD 27€KTPUUECKOTo MOJIs.

[IpoOHnelit 3apsn. Jlunun
HANPSDKEHHOCTH AJIEKTPUYECKOTO TTOJIA.
OnHOPOHOE IEKTPUUECKOE MOJIE

19.02.2024

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c6df2

97

IloTeHuManbHOCTD
OJICKTPOCTATUYCCKOI'O ITOJIA. Pa3HocTh
IMMOTCHIUAJIOB U HAIIPSAKCHUC

20.02.2024

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc6f00



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

[TorennumanbHas 3HEprUs 3apsaa B

98 AJIeKTpocTaTHdecKoM mose. [lorennuan 21.02.2024
AIIEKTPOCTATUYECKOTO TOJISI
CBs13b HANIPSHKEHHOCTH TIOJIS U
99 Pa3HOCTH MMOTCHIIHAJIOB JIJIS 22.02.2024
AIIEKTPOCTATUYECKOTO TTOJIS
100 [MpunIMT cynepno31/1£u/m 96.02.2024
ANEKTPUUECKUX MOJICH
101  Pemenue 3agau 27.02.2024
102 ITone Toueunoro 3ap;ma.vHone 98.02.2024
PaBHOMEPHO 3apsKEHHOU cepsr
[Tone paBHOMEPHO 3apsHKEHHOTO 10
103  06bémy mapa. [Tone paBHOMEpHO 29.02.2024
3apsHKEHHOM OECKOHEYHOM TUIOCKOCTH
104 [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM 01.03.2024 Bbu6moteka LJOK
nosie. Y CjI0BUE PaBHOBECHS 3apsI0B https://m.edsoo.ru/ff0c7018
105 JIMpNeKTPUKY 1 TTOJTYITPOBOTHUKH B 04.03.2024 bubnnorexa [JOK
ANEKTPOCTATHYECKOM I0JIE https://m.edsoo.ru/ff0c7018
Konnencarop. DnekTpoéMKOCTh G LOK
; noIMoTeKa
106 = xoHaeHcaTopa. DIEKTPOEMKOCTD 05.03.2024 https://m.edsoo.ru/fOc7126
IUIOCKOTO KOHJIEHCAaTopa
107 [TapannensHOE coequHEHNE 06.03.2024
KOHJIEHCATOPOB
108 ITocaenoBaTenbHOE COEAUHEHNE 07.03.2024
KOHJICHCATOPOB
bubnunorexa LIOK
109  Dueprus 3apsHKEHHOTO KOHIIEHCATOPA 12.03.2024 https://m.edsoo.ru/ff0c72c0
110 Pemenue 3amau 13.03.2024



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

JIBr>keHME 3apsiKEHHOW YaCTHULIbI B

111 14.03.2024
OJIHOPOJHOM JJIESKTPUIECKOM TI0JIe
112 Pemenue 3amau 15.03.2024
113 0606H.I€iII/Ie u CI/ICTeMaTI/IBaLII/Iff'SHaHI/II/I 18.03.2024
1o TeMe "DIIeKTPUIECKOe MoJie
114 'I'<OHTp0JIBHa$I pabora r:o TeMe 19.03.2024
DIIEKTPUUYECKOE TT0JIE
Cuna Ttoka. [locTossHHBIN TOK. Y ClI0BUSA
115  cymecTBOBaHUS MOCTOSIHHOTO 20.03.2024
AIEKTPUYECKOTO TOKA
116 = HUcrounuku Toka. Hanpsixenne u 3/1C 21.03.2024
117 3akon OMa 11 y4acTKa LEeTH. 99 03.2024
DNEKTPUUECKOE CONIPOTUBIICHHE
3aBHUCHUMOCTh COITPOTUBIICHHUS
11g | OAHOPOIHOrO NMPOBOZIHMKA OT €ro 01.04.2024
JUTMHBI ¥ IJIOIAAH MTOTIEPEYHOT0
CeUCHUS
119 VY aenbHOE COMPOTUBIICHHUE BEIIECTBA. 02.04.2024
Pemenue 3anau
120 [TocnenoBarenvHOE, MapaiebHOE, 03.04.2024 bu6nmorexa LIOK
CMEIIIAHHOE COEIMHEHNE MMPOBOIHUKOB https://m.edsoo.ru/ff0c74f0
121 PaC‘liT Pa3BETBIEHHBIX AIEKTPUIECKIX 04.04.2024
nenei. [IpaBuna Kupxroga
122 Pemenue 3amau 05.04.2024
123 Pabota anekTpudeckoro Toka. 3akoH 08.04.2024 bubmmnorexa [JOK
Hxoyns —Jlenna https://m.edsoo.ru/ff0c7838
124 Pemenue 3amau 09.04.2024
125  MOUIHOCTH JEKTPHYECKOTO TOKA. 10.04.2024



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

Tennopas MOIIHOCTbB, BBIACISICMAA Ha

pesucrope
126 Pemenue 3amau 11.04.2024
127 O/1C u BHyTpEHHEE CONPOTUBIIEHUE 12.04.2024
HUCTOYHHUKA TOKA
128 3akon Oma I[Hil MOJTHOU (3aMKHYTOM) 15.04.2024 bubmuorexa [JOK
ANEKTPUYECKOMN LETH https://m.edsoo.ru/ff0c7ae0
129 Pemenue 3amay 16.04.2024
130 MOoOIIHOCTh UICTOYHUKA TOKA 17.04.2024
bubnuoreka [IOK
131 K .04,
3 OpPOTKOE 3aMBIKaHUE 18.04.2024 https://m.edsoo.ru/ff0c7ae0
132 KonzieHcarop B 1IEMH OCTOSTHHOTO 19.04.2024
TOKa
133 Penrenne 3amau 22.04.2024
P n e
134 elIcHue BaI[atI o T"eMe ITocTossHABIM 93.04.2024
IIEKTPUICCKUI TOK
P " e
135 SIICHUE 3az[arv1 o T"eMe [TocTostHHBII 94.04.2024
IIEKTPUUYECKUIN TOK
136 Pemenne 3az[atvl o T"eMe "ITocTOSTHHBIHM 95.04.2024
IIEKTPUUYECKUN TOK
O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI
137 = mo teme "[10CTOSIHHBIN IMEKTPHUSCKUI 26.04.2024
TOK"
138 {(OHTpOJ‘IBHaSi pabota mo TCMCV ) 02.05.2024
[ToCTOSIHHBIH STEKTPHUUECKUN TOK
DneKTpudeckas MpoBOANMOCTh
139  pa3nuuHBIX BeUIECTB. DIEKTPHUUECKUI 03.05.2024

TOK B MCTaJljIax. CBCpXHpOBOI{I/IMOCTL



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

140

DNEKTPUYECKUN TOK B pacTBOpPax U
pacIiaBax 3J€KTPOJIUTOB. 3aKOHBI
®Dapanes U1 JJIEKTPOIU3a

06.05.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0c82ba

141

DneKTpuueckuil Tok B razax. [lnazma

08.05.2024

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c84ae

142

143

144

145

DNEKTPUUECKUH TOK B BaKyyMe.
BakyymHbie mpubopsl

DIIEKTPUUECKUI TOK B
MOJTYTIPOBOTHUKAX

[TomynpoBOIHUKOBBIE TPUOOPHI

dusnueckuil NpakKTUKYM 10 TEMe
"H3MepeHue cuibl TOKA U HallPsKEHUS
B 1IeNI1 OCTOSIHHOT'O TOKA IIPU NOMOILU
aHaJIOTOBBIX U IIU(POBBIX
M3MEPUTENIbHBIX TPUOOPOB" MK
"3HaKOMCTBO C IU(PpPOBOIA
naboparopueit o pusuke. [Ipumepsr
U3MEpeHUs] PU3NUECKUX BEITMUUH MIPH
MOMOIIIM KOMITBIOTEPHBIX 1aTYUKOB"

13.05.2024

14.05.2024

15.05.2024

14.09.2023

bubnuoreka [{OK
https://m.edsoo.ru/ffOc84ae

bubnunoreka LIOK
https://m.edsoo.ru/ffOc84ae

146

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKEHHUS
C LENBIO ONPEACIICHUSI MTHOBEHHON
ckopocTH"

20.09.2023

147

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3mepenune ycKopeHus Mpu
PSIMOJIMHEHHOM paBHOYCKOPEHHOM
JBMKEHUH 110 HAKJIOHHOM IIOCKOCTH"
wi "VccnenoBanue 3aBUCUMOCTH ITYTH

22.09.2023



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

148

149

OT BPEMEHH MPU PAaBHOYCKOPEHHOM
nBIKeHUN"

DuU3nYeCKU MPAKTUKYM 10 TEME
"N3mepeHune ycKopeHus CBOOOTHOTO
naaeHus" win "M3yuenue 1BUKEHUS
TeNa, OpPOIIEHHOT0 TOPU30HTAIBHO"

DuU3nYeCKU MPAKTUKYM 110 TEME
"N3ydyeHue NBUKEHUS TeJla 1o
OKPYKHOCTH C IOCTOSIHHOM 110 MOJYJTIO
ckopocthio" mwin "MccnenoBanue
3aBUCHUMOCTH TIeprojia oOparieHus
KOHUYECKOT0 MAasITHUKA OT €T0
napameTpoB"”

27.09.2023

29.09.2023

150

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenune paBHOICUCTBYIONIEH CUITBI
U JIBUKEHUH OpYyCKa IO HaKJIOHHON
wiockocTH" win "lIpoBepka runoTessl
0 HE3aBUCUMOCTH BPEMEHHU JBUKECHUS
Opycka o HaKJIOHHOM MJIOCKOCTH Ha
3a/laHHO€ PacCTOSIHUE OT €ro Macchl”

05.10.2023

151

152

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE
U PE3UHOBOM 00paslie, OT UX
nepopmanuu” win "Uzydyenue
JBUKEHUS] CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUU
650K"

Pu3n4eCcKuil IPAKTUKYM 110 TEME

16.10.2023

18.10.2023




"N3mepenue korpPuIenTa TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 HImeHTa
3aBucumoctd Frp(N)" mnu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C TIEpEMEHHBIM
koa(urmeHToM TpeHus" UIn
"U3ydyeHue IBU>KEHUS Ipy3a Ha Baly C
TpeHuem"

Ou3nyecKkuil MPakTUKYM IO TEME
"UccnenoBanue ycnoBUil paBHOBECHUS
TBEPJIOTO TEJIa, UMEIOIIIETO OCh

BpauieHus" uiu "KoHcTpyupoBaHue

153 1 1 25.10.2023

KPOHUITEMHOB U pacy€T CUII
ynpyroctu" win "V3yuenue
YCTOWYMBOCTH TBEPAOTO TEIIA,
MMEIOLIETO IO OOphI"

Du3nUeCcKu IPAKTUKYM I10 TEME
"N3MepeHne UMItysibca Tena mno
TopMo3HOMY yTu" unu "M3mepenune
CHUJIBI TSITH, CKOPOCTH MOJIETU
AIEKTPOMOOUIISI M1 MOIITHOCTH CHJIBI
Tarn" wim "CpaBHEHNE U3MEHEHHUS
MMITyJIbCa TeJIa C UMITYJIbCOM CHJIBI"
nn "HccnenoBanue coxpaHeHus
UMITYJIbCA IIPU YIIPYTOM
B3aumoieicTBun" unu "M3mepenue

154 1 1 09.11.2023

KMHETUYECKON YHEPIUM Tena 1Mo
TOPMO3HOMY ITyTH"

155  dusuyeckuii MpaKTUKYM I10 TeMe 1 1 05.12.2023




"N3ydeHune n30TepMHUUYECKOTo Mpoliecca
(pexOMEHI0BaHO UCIIOIb30BAHKE

¢ poBoi 1abopaTopun)" WiIH
"M3ydyeHue n30XopHOro npoiecca" uiu
"N3yuenune nzobapHoro nporecca’ uiu
"[IpoBepka ypaBHEHHS] COCTOSTHUS"

156

157

158

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue yaenbHOM TemioéMkocTu"
unu "MccnenoBanue mpoiiecca
OCTBLIBaHHUS BellecTBa" MM
"UccnenoBanue agnadaTHOrO
npouecca" wnn "U3yuenue
B3aUMOCBSI3H YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U
TEMIIEPATYPbI KUIIEHUS KUIKOCTEN"

Ou3nyecKuil MPakTUKYM 0 TEME
"N3y4eHne 3aKOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEN" Uin
"N3mepeHue yaeabHOM TEemnaoThl
raBiaeHus apaa" win "Usyuenue
CBOICTB HACBIIIEHHBIX NAapoB" WU
"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/1yXa M OIIEHKa Macchl MapoB B
nomenienun". 3mepenue
Kod(uUIlMeHTa TOBEPXHOCTHOTO
HATSDKEHUS

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOI0 KOHJIEHCATOPa B DHEPIHUIO

1

1

1

27.12.2023

23.01.2024

02.02.2024




159

160

M3JIy4E€HUs CBETOAMOAA" UITH
"N3y4yeHue npoTeKaHus TOKa B LIETIH,
cojiepxanieil KonjaeHcaTop" Wiu
"Pacnipenenenue pazHOCTH
MOTEHITMAIOB (HAIPSDKEHUS) TIPH
MOCJIEI0BATEILHOM COCIMHEHUU
KOHJICHCATOPOB"

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccneqoBaHue CMEIAHHOTO
COCJIMHEHUS PE3UCTOPOB" MK
"N3mepenue yaenbHoro
COMPOTHUBIICHHUS MPOBOJHUKOB" HIIN
"UccnenoBaHue 3aBUCUMOCTH CHJIBI
TOKA OT HAIPSDKCHUS IJ151 JIAaMITbI
HakajauBaHus"

Ou3nyecKuil MPakTUKYM 0 TEME
"Habmroienue snexktponusa’ uiu
"N3mepenue 3apsiia 0THOBAJIEHTHOTO
noHa'" wim "Uccnenosanue
3aBUCHUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT TeMIepaTypsl" Win
"CHsTHE BOJNBT-aMIIEPHON
XapakTEepUCTUKU auoaa”

11.03.2024

07.05.2024

161

Peseprubrit ypok. O6001eHNE U
CHUCTEMaTH3aIus 3HAHUH 110 TeMe
"KunemaTtuka"

162

PesepBHrlit ypok. O6001ICHHE U
CHCTEMaTH3aIlHs 3HAaHUH 110 TeMe
"lunamuka"




163

PesepBHeiit ypok. O600ICHHE U
cucreMatTu3sanus 3HAHHUH 110 TEME
"Cratuka TBEpa0ro Tena"

164

165

166

167

PesepBHbIil ypok. O0001ICHHE 1
cHCTEeMaTH3alus 3HaHUH 110 TeMe
"3aKOHbBI COXpaHEHUs B MEXaHUKe"

PesepBHbIil ypok. O0001ICHHE 1
cucTeMaTH3alys 3HaHUM 110 Teme
"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON
Teopun"

PesepBusiit ypok. O60011eHNE U
CUCTEMATHU3aIUs 3HAHUHN I10 TEME
"Tepmoaunamuka. TerioBbie MaruHb!"

Peseprublit ypok. O60011eHuE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperatHble COCTOSIHUSI BEIIECTBA.
®dazoBble Iepexoas”

168

Peseprubiit ypok. O600111eHIE U
cucreMarmu3sanus 3HAHUH 110 TEME
"Onextpuueckoe noiue"

169

170

Peseprubiil ypok. O60011eHIE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"TTocTosIHHBIN ANEKTpUYECKUI TOK"

PesepBHelit ypok. O6001ICHNE U
cucTeMaTH3alus 3HaHUH 10 Teme
"Toku B pa3nnyHbIX cpepax”

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

170

16




11 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
°
JI:;II Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue flI:yT:eHHﬂ :)Ig[()ba[:();;eenbﬂme
padoThI padoThI pecypes:
B3anmoneiicTBrE MOCTOSTHHBIX
MAarHuTOB U IIPOBOJHUKOB C 1 bubnuorexa [JOK
TOKOM. MarnuTHoe 1osie. https://m.edso0.ru/ff0c9778
I'mnoTesa Ammepa
BexTop MarHUTHON MHIYKIUU.
[IpuHuun cyneprno3uun 1 bubnuorexa [JOK
MarHUTHBIX nojei. Jlnnuu https://m.edso0.ru/ff0c9778
MarHUTHON UHIIYKIIUU
MarauTHoO€e noJie MPOBOIHUKA C 1 bubnuorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/ff0c98fe
Cwita Amriepa, e€ HampaBJICHHE U 1 bu6nmoreka [JOK
MOJyJIb https://m.edsoo.ru/ff0c9ac0
Pemenue 3anau 1
[IpumeHenue 3akoHa AMIiepa.
DNeKTpOU3MepUTEIbHbBIE 1
npuOOpbI
Cuta JlopeHiia, e€ HanpaBJICHUE U
MolyJib. JIBH>KEHUE 3apsKeHHON 1 bubnuorexa [IOK
YacTUIBI B OJTHOPOJIHOM https://m.edsoo.ru/ff0c9df4
MarHuTHOM TIOJIe
Pemenue 3anau
Pa6ota cuet Jlopenna bubnmuorexa [JOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

https://m.edsoo.ru/ff0c9df4

10 Pemenue 3amau
MarHuTHO€ 10JIe B BEIISCTBE.
11 deppoMarHeTHKH, mapa- u
JIMaMarHeTUKH
OCHOBHBIEC CBOMCTBA
12 dbeppomarnetukoB. [I[pumeHenne
(dbeppoMarHeTUKoOB
Pemenue 3angay 1o reme
13 " "
MarunuTtHoe 1oJie
14 Pemenue 3agau mo reme
"MaruauTHOE To1e"
SIBneHne ANeKTPOMarHUTHOM
15 unaykuuu. [Totok BekTopa
MarHUTHON UHIIYKIIUU
16 OC unayKIIAHA
17 3aKOH AIEKTPOMArHUTHOM
nHaykuuu Papanes
18 Buxpesoe anekTpudeckoe mnosie.
Toxu dyko
19 OC uHAYKIMH B IBUKYIUXCSI
MIPOBOTHAKAX
20 Pemenue 3amau
21 [TpaBumno Jlenma
WunyktuBHOCTh. KaTymika
22 I/IHleyIfTI/IBHOCTI/I B ueli]I/I bubmorexa LIOK
https://m.edsoo.ru/ff0ca600
MMOCTOSTHHOT'O TOKa
23 SABnenne camonnaykuuu. I1C bubnuorexa [IOK



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca600

24

25

CaMOMHAYKIIUHU

9Hepm;1 MAar"HuTHOI'O IT1OJIsA
KaTyYHIKU C TOKOM.
:‘)J'IGKTpOMaI‘HI/ITHOC II0JIC

Penrtenue 3amau

https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

26

27

28

O00011IcHIE U CHCTEMATHU3AIINS
3HAHUM I10 TEME
"OnexkTpoauHamuka"
KoHTpoinbHas pabora 1o Teme
"OnekTpoaguHaMuka"
KonebarenbHas cucrema.

CB00OOIHBIE KOJIEOAHUS.
["apmoHHMUeckre KoneOaHus

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

29

Kunemarnueckoe u
MAHAMUYECKOE OIMCaHNE
KOJIE0ATEIbHBIX IBUKEHUI

30

DHepreTu4yecKkoe ONnucaHue.
BriBog nuHaMHYeCKOT0 ONTHCAHUS
rapMOHMYECKHUX KOJIeOaHUH U3 UX
SHEPTCTUUCCKOIo U
KMHEMAaTU4EeCKOTO OIUCAHHUS

31

32

Ammutyna u asza koiaebaHuit

[Tepuron u yacToTa KOJIeOAHHMIA.
[lepron ManbIx cCBOOOIHBIX
KoJIeOaHUH MaTeMaTHYECKOro
MmasiTHUKa. [lepuos cBOGOIHBIX
Kosie0aHui NPYKUHHOTO
MasiTHUKA



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

33

3aryxaromue KoieOaHusl.
BrinyxeHHbie KoneOaHus.
Pe3onanc

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbb86

34
35

ABTOKOJIEOaHNSA

Penrtenue 3amau

36

37

38

Ypoxk-koHpepeHuus
"MexaHHuecKue KojaeOaHus B
MY3bIKaJIbHbIX HHCTpYMEHTaXxX"

O0600I11IeHNE U CUCTEMATU3AIUS
3HaHUU 110 TeMe "MexaHndeckue
konebanus"

OJeKTpOMarHUTHbIE KOJIeOaHusl.
KoneGaTenbHbIil KOHTYP

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

39

®opmyna Tomcona. Csi3b
aMIUTUTYABI 3apsia KOHICHCATOpa
C aMIUTUTYION CUJIBI TOKA B
KOJIe0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

40

3aKOH COXpaHEHMsI SHEPTUU B
AOeILHOM K0JIe0aTeIbHOM
KOHTYpE

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

41

42

43

3aryxaollue JIeKTPOMArHUTHBIE
KoseOaHusl. BeIHyX/1eHHBIE
AIIEKTPOMarHuTHbIE KOeOaHus
IIepemennslit TOK. Pe3ucrop u
KOH/IEHCATOp B LIENIH
MIEPEMEHHOT0 TOKA

Karynika HHIyKTUBHOCTH B LIETIH
[IEPEMEHHOT0 TOKA

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbb86

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

3akoH OMa 7151 DJIEKTPUYECKON

44 eI MIEPEMEHHOTO TOKa
MOoUIHOCTh MEPEMEHHOTO TOKA.

AMIUTUTYIHOE U IEUCTBYIOIIEE bubnuorexa [JOK

45
3HAYEHUE CUIIBI TOKA U https://m.edsoo.ru/ffOcbd34
HATPSDKEHUS

46 Pe3oHaHC B 2JIeKTpUUECKOH T1ETTH

47 Pemenue 3agau
WneanpHbIiA TpanchopmaTop.

48 [IpousBoacTBO, nepenaya u bubnnoreka [JOK
MOoTpeOIECHUE IEKTPUUECKON https://m.edsoo.ru/ff0cc324
SHEPrUU
DKOJIOTHYECKUE PUCKHU TIPH
MIPOM3BOJICTBE AJICKTPOIHEPTHH.

49 Kynbrypa ucnons3oBanus
AIEKTPOIHEPTUU B MOBCEHEBHOM
KU3HU

50 Pemenue 3amau

51 Pemenue 3agau
O06o0011eHre U cucTeMaTH3alus

52 3HAHUM MO TeMe
"DreKTpoMarHuTHbIE KoseOaHus"

MexaHnuecKre BOJIHBI.
53 XapakTepUCTUKN MEXaHUUECKHUX bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54
BOJIH

54 CBolicTBa MEXaHUYECKUX BOJIH bubmorexa HOK

https://m.edsoo.ru/ffOcca54

55 3ByK. XapaKkTEpUCTUKH 3ByKa bubnuorexa [IOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54

https://m.edsoo.ru/ffO0cccOc

Wndpas3Byk u ynpTpa3BykK.
56 [TymoBoe 3arpsisHEHUE
OKPYKaroIE cpebl
o7 Pewenne 3anau
DNEeKTPOMarHUTHHIE BOJHBIL.
58 W3nyueHue 31eKTpOMarHUTHBIX bubmmorexa LIOK
yi p https://m.edsoo.ru/ffOccfe0
BOJIH
DHeprus MCKTPOMArHUTHBIX
59 BoyiH. CBOMCTBa bubmorex [OK
' https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[Ikana 351eKTpOMarHUTHBIX BOJIH.
60 [IpumMeHeHHEe PIEKTPOMArHUTHBIX bubmmorexa [JOK
P P https://m.edsoo.ru/ffOccfe0
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeneBuaeHus. Paguonokanms.
DJEeKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYKaIOIEe Cpebl
62 Konrponbnas pabora no reme bubnuoreka [IOK
"KoneGanus u BOTHBI" https://m.edsoo.ru/ffOcc6f8
Caer. 3aKOH MPSIMOJIUHENHOTO bubnnorexka [JOK
63
pacIpoCTpaHEHUs CBETA https://m.edsoo.ru/ff0cd350
Pemenue 3aga4 Ha TpUMEHEHUE
64 3aKOHa MPSIMOJIMHEITHOTO
pacrpocTpaHeHHsI CBeTa
65 Otpaxenue csera. [Tnockoe bubmuorexa [IOK
3epkaino. Cdepuyeckoe 3epKano https://m.edsoo.ru/ff0cd4e0
66 [Ipenomiienue cBera. bubnuorexa [IOK



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

AOGCOTIOTHBIN U OTHOCUTEIIbHBIN
MOKa3aTellb MPEIOMIICHHUS.
[TonHOE BHYTpEeHHEE OTpaKEHUE.
[IpenenbHbIN yrod MmoaHOTo
BHYTPEHHETO OTPaKEHUs

https://m.edsoo.ru/ff0cd7f6

Pemenue 3agau Ha npuMeHEHUE

67 3aKOHOB OTPAXEHUS U
IIPEJIOMJICHUS CBETA
Xop nydeit B mpusMme. ucnepeust
68 ceta. CI0XKHBII cocTaB 6€7I0ro
ceera. L{Ber
69 JInn3pl. POKyCHOE PaCCTOSTHUE U bubnuorexa [IOK
ONTHYECKasi CUJja JINH3BI https://m.edsoo.ru/ffOcddle
[Toctpoenne nzobpaxxeHuii B
70 JMH3aX U UX CUCTEMax. bubamorexa LOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
Pemenue 3agau Ha mocTpoeHue
71 M300paXKeHU, MOJIy4aeMbIX C
MIOMOIIBIO JINH3
72 ['na3 xak ontuyeckas cucrema
Pewenne 3anau. Ilpeneinst
73 IPUMEHUMOCTH I€OMETPUIECKON
ONTUKHU
74 CKOpOCTh CBETA U METOJIBI €€
U3MEpEHUS
75 Hucnepcus cseta
76 WnTepdepenmus ceera bubmmorexa [OK

https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

KorepeHTHbIE HCTOUHUKH.

77 VYcnoBus HaOMIOACHUS
MaKCHMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue naTepdepeHIun

bubmuorexa [JOK
80 Jladpaxiuis ceta https://m.edsogru/ff0ced22
1 | Fenomee automopsomn s bubmorexa LIOK
https://m.edsoo.ru/ff0ced22

MaKCUMYyMOB

82 Pemenue 3amay

83 ITorepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e

84 Pemenue 3amau

85 CBeTOoBBIE ABJICHUS B IPUPOJE

86 O00011eHNe U CUCTEMATU3ALIS
3HaHui o teme "OnTuka"

87 KonTponbHas pabota mo Teme
«OnTuka»
['paHuUIBI TPUMEHUMOCTH

88 KJIACCUYECKOW MEXAHUKH. 3aKOHBI bu6mmoreka [IOK
JJIEKTPOIUHAMUKY U ITPUHLIMIT https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH

89 [ToctynaTel cnenuaibHON TEOPUH bu6mmorexa [IOK
OTHOCUTEIbHOCTH https://m.edsoo.ru/ff0cf862
IIpocTpanCcTBEHHO-BPEMEHHOM

90 HIfTG;lfﬁJ‘I. Hpeo6pa31())BaHm bubmmorexa [JOK

Jlopenua. YcnoBrue NnpuYMHHOCTH.

https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

OTHOCHUTETBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH U COKPAIICHUE JITTHHBI

DHeprus U UMIYJbC

bu6mmoreka [IOK

o1 PEIATUBUCTCKON YaCTHULIBI https://m.edsoo.ru/ffOcfc68
CB3b MaccChl C SJHEPTUEH U
92 HUMITYJIBCOM PEISTUBUCTCKOM bubmmorexa [JOK
https://m.edsoo.ru/ffOcfc68
YaCcTULIBI. DHEPrusl MOKOs
93 PaBHOBECHOE TEMIIOBOE
U3Iy4yeHue
94 3akoH cMerieHus Bura
95 I'mnoreza M. Ilnanka o kBaHTax. bubnuorexa [JOK
®DoToHBI https://m.edsoo.ru/ffOcfel6
bu6mmoreka [IOK
% DHEPIHs U HMIIYILC (OTOHA https://m.edsoo.ru/ffOcfel6
97 ®oroaddext. OnbiTe A. T bubnnoreka [JOK
CroneroBa. 3akoHbl poTorpdexTa https://m.edsoo.ru/ffOcffc4
YpaBHeHue DUHIITEHA 17151
98 dororddekra. "KpacHas bubmmorexa [JOK
https://m.edsoo.ru/ff0d015e
rpanuna” gorosddexra
99 Hasnenue cera. OnwiThl [1. H. bubmuorexa [JOK
JleGenena https://m.edsoo.ru/ff0d04a6
100 BonHoBbIe cBoiicTBa YacTHIL
Bounbl ne bpoina. [InuHa BosHbBI
101 ne bpoitns u pazmepbl o?nacm
JIOKAJTM3AIAA JBYKYIICHCS
YaCTHIIBI
102 KopnyckynsipHo-BoIHOBOM



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Jyaau3Mm

Judpakius 37eKTpOHOB Ha

103
KpHUCTaJlIax
Crienudrixa u3MepeHui B
104 Mukpomupe. COOTHOIIECHUS
HeonpenenéuHocTei [ elizenoepra
bubmuorexa [JOK
105 Pemenne rpaguieciax saza https://m.eds00.ru/ff0d0302
106 P . bu6mmoreka [IOK
CILCHIE PACHCTHEIX Salad https://m.edsoo.ru/ff0d0302
KonTtponpsHast pabora mo Temam:
107 "Ocuorl CTO",
"KopnyckynsipHO-BOITHOBOM
nyanu3m"
O
- IBITHI 110 I/ICCJIeIll_i)BaHI/IIO BuGmorexa LIOK
CTPOCHHUA TOMB. L IateTapHas https://m.edsoo.ru/ff0d091a
mojenb atoma Pesepdopaa
bu6mmoreka [IOK
109 Tocryxatsi bopa https://m.edso0.ru/ff0d0afa
Buasl ciektpoB. CriekTp ypoBHE# bubnuoteka [JOK
110
SHEPruu aToMa BOJOpoOAa https://m.edsoo.ru/ff0dOafa
CHOHTaHHOE U BBIHYKJIEHHOE bubnmnoreka [JOK
111
U3JIy4CHHUE CBETA https://m.edsoo.ru/ff0d0ca8
112 Jlazep
Hyknonnas Mmogens saapa
113 ['eitzenbepra-MBanenko. 3apsg u

MacCOBO€ YHCIIO sijipa. M30TombI.
PagnoakTnBHOCTH



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

114

3aKOH paI0aKTUBHOIO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
u3ny4yeHus. Bousaue
PaAMOAKTUBHOCTHU Ha KUBBIE
opranusmsl. Jlosumerpus

115

116

117

118

119

OHeprus CBA3U HYKJIOHOB B S/IpE.
Snepusie cunbl. [ledext macco
anpa. SlnepHsie peakuuu.
Snepubie peakTopsl. [Ipobaemsr
YIPaBISAEMOr0 TEPMOSAIEPHOIO
CUHTE3a. DKOJIOTHYECKUE aCTIEKThI
pa3BUTHUSA SAEPHON SHEPIEeTUKU

Mertoibl perucTpanuu u
HCCIICIOBAHUS DJIEMEHTAPHBIX
yactull. DyHaameHTanbHbIe
B3aUMO/JIeUCTBUS. bapuonsl,
ME30HBI 1 JICITOHEL.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TirooHHast MOJIEh
aZpOHOB

®dusuka 3a npeaeaamu
CranpaptHoit monenu. Témuas
MaTepusi U TEMHAs IHEPTUSL.
EnuHcTBO m3mdeckoit KapTHUHBI
MHpa

DTanbl pa3BUTHS aCTPOHOMUH.
3HavyeHHe aCTPOHOMUU

[TpuMeHuMOCTh 3aKOHOB (PU3UKU
JUIs OOBSICHEHUS TIPUPO/IBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

120

121

KOCMHYECKUX 00BEKTOB. MeTObI
aCTPOHOMUYECKUX UCCIENOBAHUI

CoBpeMeHHBIC ONITHYECKHE
TEJIECKOIIbI, PAIUOTEIICCKOITHI,
BHeaTMoc(epHast acCTpOHOMUS
Bun 3sé3nnoro neba. Co3se3nus,

SIpKHE 3BE3bI, TIAHETHI, UX
BUIMMOE IBUKECHUE

122

Conneunas cucteMa. CoJHIIE.
ConHeyHast aKTUBHOCTb.
Hcrounuk sneprun CoJHIA U
3BE3]

123

3BE3/bI, X OCHOBHBIE
XapakTepucTuku. /IuarpamMmma
"CreKTpaJbHbINA Ki1acc —
CBETUMOCTB"

124

125

126

127

3Be3 161 TIIaBHOMI
[IOCJIEI0BATEILHOCTH

BnytpenHee cTpoeHue 3BE3 1.
CoBpeMeHHbIE TPEICTABICHHUS O
MIPOUCXOKICHUH U DBOJIOLIUU
Connna ¥ 3B€37. DTanbl )KU3HA
3BE3]

Mineynsiii [1yre — Hama
I"anakTuka. THUIIBI TaJTAKTHK.
YEpHble ABIPHI B SIpax TaJakKTHK

Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa06ma.




128

129

Teopus bosboro B3peIBa.
PenukroBoe uznydyenue
MacmrabHasi cTpyKkTypa
Bcenennoit. Meraranaktuka

Hepeménnsie npobieMsl
aCTPOHOMHUHU

130

131

132

133

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnemoBanue MarHUTHOTO I10JIS
MMOCTOSIHHBIX MarHUTOB' MJIN
"NccneqoBaHue CBOWCTB
dbeppoMarsHeTuKoB" UiIn
"UccneqoBanue aeiCTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

dusnueckuil NpakKTUKYM 10 TEMe
"N3mepenue cuisl AMiepa" win
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMIiepa OT CHJIBl TOKA" MU
"OnpezeneHre MarHUTHON
WHIYKIIMH Ha OCHOBE U3MEPEHUS
cuiibl Ammnepa”

Du3nUeCcKul IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS
3JIEKTPOMArHUTHON UHIYKIIMK"
unu "OnpeneneHne HHAYKIANA
BUXPEBOIO0 MarHUTHOTO MOJA"
Pu3n4eCcKuil IPAKTUKYM I10 TEME

"UccnenoBaHue IBIEHUS
camouHaykiuu'" mwim "COopka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0ca150

134

135

136

137

138

139

MOJICJTH 3JICKTPOMArHUTHOTO
reneparopa"

DuU3nYeCKu MPAKTUKYM 10 TEME
"N3mepenue neproa CBOOOTHBIX
KOJIcOaHUH HUTSHOTO U
IPYXUHHOI'O MasiTHUKOB"

DuU3nYeCKu MPAKTUKYM 10 TEME
"I[IpeoOpazoBaHue SHEPTUU B
NPY>KUHHOM MasiTHUKE"

Ou3nyecKkuil MPakTUKYM 0 TEME
"HccnenoBanue nepeMeHHOIo
TOKa Yepe3 MOCeI0BaTEIbHO
coeTuHEHHBIE KOHIEHCATOP,
KaTyILIKY U pe3ucTop’ uiu
"HccnemoBanue padOThI
HMCTOYHHKOB CBETA B LIETIH
MEPEMEHHOT0 TOKa"

Du3nUeCcKul IPAKTUKYM I10 TEME
"N3ydyeHue napaMmeTpoB 3ByKOBOM
BOJIHBI"

Du3nUeCcKul IPAKTUKYM I10 TEME
"M3MepeHue nokasaresns
IIPEJIOMJIEHUS CTEKIA" 1IN
"TTonrydyeHue n300paxeHus B
CHUCTEME U3 INTOCKOT0 3epKaia u
JVH3BI"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"UccnegoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cd67a

BELIECTBA (HA IPUMEPE KUIKUX
muH3)" unu "U3mepenue
(OKYCHOTO pacCTOSTHUS
paccenBaronuUX JUH3"

140

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmronenue nudpakmuu,
UHTEpEPEHINN U TTOJIAPH3AIUN
ceera"

141

®dusnyeckuii MPaKTUKYM 110 TeMe
"OnpeneneHye UMITyJIbca U
SHEPTUU PEISITUBUCTCKUX YaCTHIL
(mo ¢oTorpadusim TpeKoB
3apsDKCHHBIX YaCTHIl B MATHUTHOM
nosie)"

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM lnanka
Ha OCHOBE HMCCJIEI0BaHUs
doTtordpdexra" nmm
"HccnenoBaHue 3aBUCUMOCTH
CHJIBI TOKA YEPE3 CBETOAMOJ OT
HanpspkeHus"

143

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue cekTpa
pa3pexEeHHOTr0 aTOMapHOI0
BOJIOPO/Ia U U3MEPEHUE
noctosiHHoM Punbepra”

144

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue painioakKTUBHOTO
¢doHa ¢ UCTIOTB30BAHUEM




nosumertpa" uinu "Usydenue
[IOTJIOLIEHUS OEeTa-4aCTHI]
aTroMuaEM"

145

146

DuU3nYeCKU MPAKTUKYM 10 TEME
"HaOmroaenus 38€31HOr0 HEOA
HEBOOPYKEHHBIM I'JIa30M C
HCII0JIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN 11 ONIPEACIICHUS
MOJIOKEHHUS HEOECHBIX 00BEKTOB
HAa KOHKPETHYIO 1IaTy: OCHOBHBIE
co3Be3nusi CeBepHOro Moymapus
U pKue 3BE3/bI" WIN
"HaGnronenus B Teneckorn JlyHsl,
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKoIIeHUi"

O000I11IeHNE U CUCTEMATU3AIUS
3HaHuil. Posb ¢puzuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMATIbHOM B
ATUYECKOH cdepax NesaTeTbHOCTH
YyeJIoBeKa

147

148

O06o0011eHEe U cUCTeMaTU3aIHs
3HaHui. Posb u MecTo ¢pu3uku u
ACTPOHOMHUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

O06o0011eHNEe U CUCTeMaTU3aIs
3HaHuil. Posb ¢pusndeckoii Teopun
B (DOPMHUPOBAHUH TIPEACTABICHUI
0 (pusmveckoi KapTHHE MHUpAa,




MecTO (PU3UIECKON KapTUHBI MUPA
B 00IIIEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IPEICTaBICHUI O IPUPOLE

149

150

O00011IeHNE U CUCTEMATHU3ALHS
3ganni o reme "Kunemaruka"

O000111eHNE U CUCTEMATU3 AL
sHagui o teMe "Kunematuka"

151

O06o001IeHre U CUCTEeMaTH3alHs
3HaHui nmo Teme "IuHamuka"

152

153

154

155

O00011IEHNE U CUCTEMATHU3AIHS
3ganni o reme "Cratuka
TBep0ro Tena'

O0600I11IeHNE U CUCTEMATU3ALUS
3HAHUU 110 TeMe "3aKOHEBI
COXpaHEHHUs B MeXaHHKe"

O0o001IcHNEe U CHCTEMATH3aIINS
3HaHM# 1Mo TeMe "OCHOBEI
MOJIEKYJISIPHO-KUHETHUECKOM
Teopun"

O0o001IcHNEe U CHCTEMATH3aIINS
3HAHUM I10 TeMe
"Tepmonunamuka. TernnoBbie
MaluHb"

156

O00011eHre U CUCTEMATU3ALIS
3HaHWUN 110 TeMe "ArperaTHble
cocrosiHus BemecTsa. Da3oBbie
nepexonpr”




157

O00011IeHNE U CUCTEMATHU3AIHS
3HAHUM N0 TeMe "DIEeKTpUIecKoe
mose"

158

159

160

O000111eHNE U CUCTEMATU3ALMS
3gaHui 110 teme "lI1oCcTOsIHHBII
AIIEKTPUYECKUH TOK"

O000111eHNE U CUCTEMATU3 AL
3HaHui 1Mo teme "Toku B
pa3JIMYHBIX cpeaax"
O000I11IeHNE U CUCTEMATU3AIUS
3HaHHH 110 TeMe "MarauTHoe
mose"

161

PesepBHeIit ypok. O600IICHHE 1
cHCTEMAaTHU3alMs 3HaHUH 110 TEME
"DeKTpOoMarHuTHas MHIyKOus"

162

163

164

165

Peseprubiit ypok. O600111eHIE U
CUCTEMATH3aLMs 3HAHUHN 10 TEME
"Mexanndeckue KoieOauus"

PesepBHslit ypok. O60011IeHNE U
cUCTeMaTH3allHs 3HAaHUH 10 TeMe

"DreKTpoMarHuTHbIE KosieOaHus"

PesepBHslit ypok. O60011eHNE U
cHCTeMaTH3alus 3HaHUH 110 TeMe
"MexaHHYeCcKHE U
AJNIEKTPOMArHUTHBIE BOJIHBI"

PesepBHslit ypok. O6001ICHHE U
cUCTEeMaTH3allHs 3HAaHUH 10 TeMe
"OnTuka"




166

PesepBHeiit ypok. O600ICHHE U
cucreMatTu3sanus 3HAHUH 110 TEME

"OcHoBer CTO"

167

168

169

170

PesepBHbIil ypok. O0001ICHHE U
cHCTEeMaTH3alKs 3HAaHUH 110 TeMe
"KopmyckysipHO-BOIHOBON
nyanu3m"

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3allKsl 3HAaHHUH 110 TeMe
"®u3uka aroma"

PesepBuslit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"®du3ruka aTOMHOIO sapa 1
3JIEMEHTapHBIX YyacTuil"

PesepBuslit ypok. O60011eHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"JneMeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

170

16




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

» ®usuka (B 3 vactax), 10 knmace/ Yacts 1: IN'eaaenmreitn JI1.3., uk FO.U; o
penakuueit Opnosa B.A.; Yacts 2: I'eBaeniureiin J1.3., Iux FO.U., nox
penakiueit OprnoBa B.A.; Hacte 3: I'engenmreiin JI.O., Komkuna A.B., JleBues

I""M., O6mecTBO ¢ orpannueHHON 0TBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»

METOJAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

o ['.4. Makumes, b.b. byxoBues, H.H. Corckuii «®u3uka 10 kiacc:
y4eOHUK /7151 00111e00pa30BaTeNbHBIX YUPEKICHUN: Oa30BbIN U
npoduiibHbIN ypoBHU»,M.: «IIpocBemienue», 2010

e PrivkeBuu A.Il. CoopHuk 3anau o ¢usuke ais 8-10 kinaccoB cpeaHei
Kol — 12-e u3a.- M.: «IIpocsemienue», 1988

e Topnoga JI.A. UnTerpupoBanHbie ypoku ¢usuku: 7-11 Kjgaccel. —
M.:BAKO, 2009

o Kupux JI. A. ®uznuka CamMocTOSTENBHBIC U KOHTPOJIBHBIE pabOThI. M.:

HNnexca,2008

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

o http://class-fizika.ru/



http://class-fizika.ru/

https://lecta.ru/ucheniku

https://videouroki.net

https://100urokov.ru/o-kompanii

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Physics
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