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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢Qu3nke Ha YypoBHE cpeaHero oOuero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJIOKEHHM M TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOW oOpa3oBaTenbHON mnporpammsl, npeactaBieHHsix B I'OC COO, a
Takxke ¢ yu€rtoM (enepanbHOl paboueil mporpammbl Bocniutanus u Konueniuu
npenoaaBanus yueOHoro npeamera «duszmka» B 00pa3oBaTeNbHBIX OPTaHU3AIMIX
Poccuiickoit ~ ®enepanmu,  peaNM3yOIMMUX  OCHOBHBIE  0Opa3oBaTEIIbHbBIC
IPOTPAMMBL.

[Tporpamma 1o (usuke onpeAenseT 0013aTeIbHOE TPEIMETHOE COAePIKAHHE,
yCTaHABJIMBAET PEKOMEHIYEMYIO TOCIEA0BATEIHLHOCTh N3YUYCHUS TEM U Pa3/ieiioB
y4eOHOTO MpeaMeTa ¢ y4ETOM MEXKIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBS3EH,
JOTHUKM y4eOHOro Tpollecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4aroUIMXCS.
[IporpamMma 1o ¢u3uke AaéT MpeACTaBICHUE O IENAX, COACPKAHUH, OOIIen
CTpaTteruu OOy4YeHHWs, BOCTHUTAHHWS W PA3BUTHUA OOYYAIOIIMXCA CPEICTBAMH
yueOHoro npenMera «Pu3nkay Ha yriayOoa€HHOM ypOBHE.

N3yuenne kxypca ¢usuku yriayOiaEHHOTO YPOBHSI TO3BOJISIET PEaTn30BaTh
3a/1a4u MPOQPECCUOHATILHONW OpUEHTAIMH, HANPABICHO Ha CO3/IaHUE YCJIOBHM JUIs
MPOSIBIICHUSI CBOMX HWHTEJUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
oOy4JarommMmMcsi, KOTOpble HEOOXOMUMBI Ui MPOJOJDKEHHs O00pa3oBaHUsS B
opraHu3anusx MpoPecCHOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBLHOCTSIM.

B nporpamme mo ¢usNKe ONpeAensroTCs IIAaHUPYEMbIE PE3YJIbTaThl
OCBOCHHMS Kypca (PM3UKM Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHusi: JINYHOCTHHIE,
MeTanmpeIMeTHbIe, TMpeaMeTHeie (Ha  yriayonéHHom  ypoBHe).  HaydHo-
METOJIOJIOTUYECKOM OCHOBOM JUIsi pa3pabOTKu TpeOOBaHMM K JIMYHOCTHBIM,
METanpeIMETHBIM M TMPEJAMETHBIM pe3yjbTaTaM OO0YyYalolIUXCsi, OCBOMBIIUX
nporpaMmy 10 (u3MKe Ha ypOBHE CpeaHero ooOimero o0pa3oBaHHUS Ha
yrayOiaEHHOM YPOBHE, SIBJISIETCS] CUCTEMHO-IESITEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o pu3uke BKIIOYAET:

IUTAaHUPYEMBIE PpE3yJbTaThl OCBOCHMSI Kypca (UMK Ha yriayOiaEéHHOM
YpOBHE, B TOM YHKCJIE TIPEIMETHBIE Pe3yJIbTaThl MO rojilaM 00y4YeHHUS;

coziepkanue yueoHoro npeamera « Pusnkay mo rojgaM 00ydeHusl.

[Iporpamma 1Mo (Qu3MKE HWMeeT NPHUMEPHBIA XapakTep W MOXKET OBITh
UCTIOJb30BaHa YUUTEISIMU (PU3UKH JUTSI COCTABICHHUS CBOMX Pab0YHX MPOTpamMM.

[Tporpamma 1Mo ¢u3HKe HE CKOBBIBACT TBOPUYECKYIO WHUIIMATHBY YUUTEJICH H
NPEIOCTaBISET BO3MOXKHOCTH JUISI peaiM3alliil  Pa3IMYHBIX METOAUYECKUX
MOJIXOJ0B K TPENoJaBaHvl0 (PU3WKH Ha YrayOIEHHOM YpOBHE TPHU YCIOBUHU
COXpaHEHHUs 00s3aTENFHON YaCTH COIeP KaHUA Kypca.
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®du3nka Kak Hayka O HamOojee OOMMX 3aKOHaX MPHUPOJbI, BHICTyIAs B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpyskaroniem mupe. IIKoapHbIN Kype GUBMKH — CUCTEMOOOPa3YIOMINA
Il €CTECTBEHHO-HAYYHBIX Y4€OHBIX IPEIMETOB, NOCKOJIbKY (PU3NUYECKHE 3aKOHbI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHWM, HW3y4yaeMbIX XHMHEH, OHOJIOTHEH,
buzmdeckorr reorpadueii MU acTpoHoMmuei. lcronap3oBaHWE U AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpEeNeInIio XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHHEPreTUKU, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, MOJIy4eHHUSI HOBBIX MaTEpHUalOB C 3aJaHHBIMU CBOMcTBamu. M3ydeHue
Gu3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-HAYUYHOM
KapTUHBI MHpa oOydyaromerocs, B popMUpOBAHUE YMEHUI MPUMEHSTh HAy4YHBIH
METO/]1 TO3HAHUS NP BHITIOJHEHUN UMU YY€OHBIX HCCIIEIOBAaHUM.

B ocHoOBY kypca pu3uku Ha ypoBHE CpeTHEro 0011ero 00pa3oBaHus MOJIOKEH
pAI MO, KOTOPbIE MOYKHO PACCMaTpPUBaTh KaK MPUHLIMIIBI €70 TOCTPOCHHS.

Hoea uenocmuocmu. B COOTBETCTBUHM C HEM KypC SIBISETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3lesioB (PU3MKHU, BKIIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (U3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HeW MmaTepualn Kypca (HU3UKU
o0beMHEH BOKPYr (Qu3Myeckux Teopuid. Beaymmm B Kypce sBIsercs
(dopMUpOBaHUE TPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTe€puH, BELIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanuszanusi ONpeAnoiara€T MCIOJIb30BAHUE
F'YMaHUTAPHOTO TNOTEHLHANAa (PU3UUYECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3uku Cc pa3BuTMEM OOLIECTBA, a TaKXke€ C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTHYECKUMHU MPOOIEMaMH.

Hoea npuknaonoit nanpasnennocmu. Kypc pusnku yriayOoaéHHOTO ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIUPOKUM KPYI'OM TEXHUYECKHUX M TEXHOJOIMYECKHUX
IPWIOKEHUN W3YYEHHBIX TEOpPUM M 3aKOHOB. lIpu 3TOM paccmarpuBaroTcs Ha
YPOBHE OOIIMX MPEACTABICHUA M COBPEMEHHbIE TEXHUYECKUE YCTPOMCTBA, M
TEXHOJIOTUU.

Hoea 3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEICHUSA JJIEMEHTOB
COJIEp>KaHus, TMOCBSIIEHHBIX OJKOJOTHYECKUM MpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHUEM TEXHUKUM M TEXHOJIOTHM, a Takke 0O0CYXIeHUs
po6JieM pallMOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTMUECKO 0e30MacHOCTH.

OcBoeHue cofiepkaHusi IporpaMmsbl 1o (PU3KKE JOHKHO OBITh MOCTPOCHO HA
IOPUHLKIIAX CUCTEMHO-JESATEIIbHOCTHOrO noaxona. s ¢u3uku peanuzanus 3THX
IPUHLKIIOB 0a3upyeTcsi Ha UCMHOIb30BAaHUH CAMOCTOSITEILHOTO HKCIIEPUMEHTA KaK
IOCTOSIHHO JIeHcTByIomero (axkrtopa yuyebHoro mnpouecca. s yriayOn€HHOTo
YPOBHSI — DOTO CHUCTEMa CAaMOCTOATEIBHOIO YYEHHUYECKOIO HKCIEPUMEHTA,
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BKJIIOYAIOIIET0 ()POHTAIbHBIE YUYEHHYECKHWE ONBITHI MPU HU3YUYEHUU HOBOTO
MaTepuaia, JaboparopHbie paboThl U pabOTHl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JBa crocoba peanuzanuu  (PU3NYECKOrOo TMpakTuKyma. B mepBoM ciydae
NPaKTUKyM npoBoauTtcs aubo B koHie 10 u 11 xmaccos, 100 mociie mepBoro u
BTOPOTO TOJYrOAWM B KaXKJIOM M3 OTUX KiaccoB. Bropoi cmocod — 310
UHTETpalys paboT MNpakTHKyMa B CHCTEMY JIA0OpPAaTOPHBIX paldOT, KOTOpHIE
IPOBOJIAITCSL B TMpoliecce u3ydeHus: paszzaena (temsl). [Ipu atom mox pabGoramwu
PAKTUKyMa MMOHUMAETCS CaMOCTOATENIbHOE HCCIIeJOBAaHUE, KOTOPOE MPOBOJAUTCS
10 PYKOBOJICTBY CBEPHYTOIr0, 0000IIEHHOTO BUa 0€3 MOaroBoi HHCTPYKIUH.

B nmporpamme mno (Qusuke cucTeMa yYEHHYECKOrOo IKCIIEPUMEHTa,
7ab0paTOpHBIX pabOT M MpPAKTUKyMa MpEJCTaBiICHA €IUHBIM TNepeuHeM. Brioop
TEMATHKH JJIs OTUX BHJIOB YUYEHUYECKHX IMPAKTUYECKHX PabOT OCYIIECTBISETCS
y4aCTHHKaAMHU 00pa30BaTEIBHOTO MpoIlecca UCXOAs U3 0COOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUS W OCHalleHusi kabuHeta ¢usuku. Ilpu »TOoM oOecneunBaeTcs
OBIIAJICHHE OOYYarONIMMHUCS YMEHUSMHU TMPOBOAWTH TPSIMbIE ¥ KOCBCHHBIC
U3MEPEHMsI, WCCIEeNOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIWYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX THIIOTES.

Bonbiioe BHUMaHHME YAETSETCS PEUICHUIO PACUETHBIX M Ka4eCTBEHHBIX
3amad. [lpu 3TOM [Is1 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIIOTCS 3aJa4d C SBHO
3a/IaHHOM W HESIBHO 3aJlaHHOW (PM3UYECKOU MOJEIIbIO, MO3BOJISIONINE MTPUMEHSITh
U3yYEHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszjena Kypca, Tak U
UHTETPHUPYS IPUMEHEHHE 3HAHUN M3 Pa3HbIX pa3aenioB. JIJig KadeCTBEHHBIX 3a/1ad
OPUOPUTETOM SIBJISIOTCS 3a/JaHus Ha OOBsSCHEHHUE/TpelCKa3aHue MPOTEKAHUS
(u3HUeCcKUX SIBJIEHUI W MPOLIECCOB B OKPYKAIOLIEH KU3HU, TpeOyrolre BbIOOpa
¢u3ndyecKoil MOACTH AJIsl CUTYaI[iH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECMEeUYeHHI0 Y4eOHOro mpoiiecca Kypc (pU3MKK YyriryOI€HHOTO
YPOBHSI Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus JOHKEH U3y4aThCsl B YCIOBHUSAX
npeaMeTHOro KabuHera. B kabunere Qu3uMKM AOKHO OBITH HEOOXOAMMOE
nabopaTopHOoe OOOPYJOBaHHME ISl BBIIIOJIHEHUS YKa3aHHBIX B IPOTpaMMe IO
bu3MKe YYCHHYECKUX OTBITOB, JAOOPATOPHBIX pabOT W pabOT MpakTUKyMma, a
TaKXe IEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JlemoHCcTpalinoHHOe  00opyAoBaHue (OpPMHpPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM  JIOCTATOYHOCTH U OOECMEYMBAET IMOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpaIuil IS
UCCIIEIOBAHUS  M3y4aeMbIX SBJIEHUH U  MPOLECCOB, OSMIUPUYECKUX U
(dbyHIaMEeHTaTbHBIX 3aKOHOB, MX TEXHHUYECKUX TPUMECHECHHM.

JlabopatopHoe 000pymOBaHWE M YYEHUYECKHX TMPAKTHUYECKUX pPaboT
(GopMupyeTcst B BUJIEe TEMAaTHUYECKUX KOMIIJIEKTOB M OOECIEeuMBaeTCs B pacyére
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OJIHOTO KOMIUIEKTa Ha JBYX OOydalommxcs. TeMaTH4ecKue KOMILJICKTHI
Ja00paTOPHOTrO OOOPYIOBAaHMS JIOJDKHBI OBITh IOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IUMPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTEIHHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaTOpHil.

OCHOBHBIMH HEJIIMH U3y4eHUS PU3MUKH B 0011eM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHUE UHTEpEca M CTPEMJICHHS OOy4YaloIMUXCi K HAYYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HHTEJUIEKTYalbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOPMHpPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPYKAIOUIUM SIBJICHUSIM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3y4YEHUSI OCHOB
CTPOCHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

dbopMupoBaHUE YMEHUIN OOBSCHSTH SBJICHUS C UCIIOIb30BaHUEM (PHU3UUYECKUX
3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHue MPEACTABICHUN O poiu (U3UKH JI1 Pa3BUTUS JAPYTHUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peICTaBICHUN 0 BO3MOXHBIX  cdepax  Oyayuei
npoeCCUOHAILHOM  JCSTEIBbHOCTH, CBS3aHHBIX C (DU3UKOW, TMOJTOTOBKA K
JanbHelIeMy 00y4eHHUIO B 3TOM HaIlpaBJICHUH.

JlocTikeHue 3TUX Leneld 00ecreunBaeTcs peleHueM CIeAyoluX 3a1a4 B
poliecce U3yyeHus Kypca PU3NKU Ha YPOBHE CPEIHETO 00IIero oopa3oBaHus:

IpUOOPETEHHE CUCTEMBI 3HAaHUI 00 0OIUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpUsSX,  BKJIOYas  MEXaHWKy,  MOJIEKYJISIpHYIO  (HU3HKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI acTpOU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETUUECKUE 3HAHUS 1JI1 OOBSICHEHUS
bU3NYEeCKUX SIBJICHUNA B TPUPOJIC W ISl MPUHATUS MPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM JKU3HU;

OCBOGHHE CIOCOOOB pEIICHUs Pa3IWYHBIX 3a7ad C SIBHO 3aJaHHOU
¢u3nyeckoil MOJENblo, 3a1ad, MOAPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3JaHHE
dbusnueckold MoJenH, aJAeKBaTHOW YCJIOBHSAM 3aJayd, B TOM 4YHCJE 3a1ad
MHXXEHEPHOI'0 XapakTepa;

NOHUMaHUEe (U3NUECKMX OCHOB W TPUHIIAIIOB JCHCTBUS TEXHHYECKUX
YCTPOMCTB ¥ TEXHOJIOTUYECKHUX MPOILECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIQJICHUE METOJIaMH CaMOCTOSITENIbHOTO IUIAHHUPOBAHUS W TPOBEJACHUS
¢bu3nuecKnX OSKCIEPUMEHTOB, aHalW3a W HUHTEpHpeTanuu  uHOOpMaIH,
ONpeIeNICHHs JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJbTaTa;

CO3/IaHUE YCJIOBUU I PA3BUTUS YMEHUU NPOEKTHO-HCCIEN0BATENIBCKOM,
TBOPYECKOM JEATENBHOCTH;
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pasBuTHE MHTEpeca K chepaM nmpodhecCuOHATBHON JeSTENHbHOCTH, CBA3aHHOM
¢ (PU3UKOM.

B cootBerctBumn ¢ tpeboBanusimu OI'OC COO yriyOnéHHBIH YPOBEHb
U3ydeHHs y4deOHoro mpeamera «@Pu3nMkKa» HAa YpPOBHE CpPEIHEr0 OOIIero
oOpa3zoBaHus BbIOMpaeTCs OOYYAIOUIUMUCA, IUIAHUPYIOIMIUMH TMPOAOHKCHHUE
00pa30BaHuA M0 CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue pusuku (yrinyOnéHHBIM ypOBEHB) Ha YPOBHE CPEJIHETO OOIIero
obpazoBanus orBoauTtcs 340 gacor: B 10 kinacce — 170 gacoB (5 4acoB B HEJIEIIO),
B 11 knacce — 170 gacoB (5 4acoB B HEJIETIO).

[Ipeanaraempiii B mporpamMmme 1o (QuU3MKE MepeyeHb JabOpaToOpHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JellaeT BbIOOD
NIPOBEJICHUS JIA0OPAaTOPHBIX PabOT M OMNBITOB C YYETOM WHIUBHIYATbHBIX
0COOEHHOCTEH 00yyaroIuXCsl.
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COJEPKAHUE OBYUYEHUA
10 KUIACC

Paznea 1. HayuHblili MeTO] MO3HAHNSI IPUPO/BIL.

®dusuka — pyHIaMeHTaIbHas HayKa o npupojie. Haydnblit MeTo o3HaHUS U
METO/IbI CCIIeIOBAaHUS (DU3UUECKUX SIBJICHUIA.

DKCHEpUMEHT U Teopus B Mpoliecce Mo3HaHus npupojsl. Habmogenue u
AKCIIEPUMEHT B (hU3HKE.

Cnocobbl m3MepeHusi (U3MUECKMX BEJIMYMH (AHAJIOTOBBIE W LU(POBBIE
U3MEpUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  Qu3myeckux  BenuuuH  (aOCoONOTHAsS U
OTHOCHTEJIbHAs).

MopenupoBanue (GU3NUYECKUX SBJICHUNA M MPOLIECCOB (MaTepuaibHas TOYKA,
aOCOJIFIOTHO TBEPJOE TEJNO, HWJeadbHas >XUIKOCTb, HWJCAJIbHBIA Ta3, TOYCUHBIM
3apsan). ['unoresza. ®usnyeckuid 3aK0H, TPAHUIIBI €r0 MPUMEHUMOCTH. PuznyecKas
TEOpHs.

Ponb u mecto ¢uzuku B GOpMUPOBAHUU COBPEMEHHOM HAyYHOU KapTHHBI
MUpa, B IPAKTUUECKOMN JESATETLHOCTHU JIIOJICH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomot, nPAKMUKym.

N3mepenue cuibl TOKa W HANpsDKEHUST B 1M MOCTOSHHOTO TOKa MU
MOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBbHBIX TPUOOPOB.

3HaKoMCTBO ¢ LU(]poBol nadoparopueil no ¢usuke. [Ipumepsl n3MepeHus
(bU3UYECKUX BEJIMUMH MPU MOMOITU KOMITBIOTEPHBIX JATUUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe JBUKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUYKEHHSI.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a/1a4u MEXaHUKHU.

Paaunyc-BekTop MaTepuadbHOM TOYKHU, €r0 MPOEKIMU HAa OCU CHCTEMBI
KoopauHar. Tpaekropus.

[lepemernienne, CKOpocTh (CpeaHssi CKOPOCTh, MTHOBEHHasi CKOPOCTh) U
YCKOpPEHUE MaTepuaJbHOW TOYKH, MX MPOEKIUU Ha OCHU CHUCTEMBI KOOpJUHAT.
CnoxeHue nepeMenieHui u CI0KeHue CKOpOCTei.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPAMOJIUHENHOE JBUKEHHE. 3aBUCUMOCTD
KOOPJAHHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATIBLHONM TOUYKU OT BPEMEHU U UX
rpaduKy.

CBobOomHOE mMajeHWe. YCKOpeHHe cBOOOTHOro majeHus. JIBukeHue Tena,
OpOIIEHHOTO0 TOJ YIJIOM K TOPU30HTY. 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHUSI MAaTEpUaIbHON TOYKH OT BPEMEHU U UX TPaAPUKHU.
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KpuBonunennoe pnBwxkeHue. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPYXHOCTH. YTJIOBasi M NUHEWHas ckopocTh. [lepmon m wactora oOparieHus.
[enTpocTpemuTenbHoe (HOPMAIbHOE), KacaTelbHOE (TaHTEHIIMAIBLHOE) U TIOJIHOE
YCKOPEHUE MAaTEpPUATIbHOU TOUYKH.

TexHuueckue YCTpOMCTBA W TEXHOJOTMYECKHE IPOLECCHI: CIUIOMETD,
JNBWKCHUE CHapsllOB, LIEMHbIE, IIECTEpEHYATBIE U PpEMEHHBIE MEpeaayd,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPHUCTHK
JBUKCHHUS.

CriocoObl uccien0BaHus IBUKEHUN.

Nnnroctpanuus npeaesibHOroO Nepexo/ia U U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBanue NBUKEHUN ¢ UCTIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenune aBmkeHUs Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

Hanpagnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

[IpeobpazoBaHue yIrJIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUW, CKOPOCTEN JBHXKEHUSI OJHOTO U TOTO K€
TE€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

N3ydeHne HEPABHOMEPHOTO ABWKEHHS C LIEIBIO ONPENEIECHNUsS] MTHOBEHHOU
CKOPOCTH.

N3smepenune yCckopeHus: Npu NPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NIyTM OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBUKECHUH.

N3mepenne  yckopeHuss ~ CBOOOJHOro  majeHuss  (PEKOMEHJI0OBaHO
UCI0JIb30BaHUE HU(POBOI Ta00OpaTOpPUN).

N3yuenne paBwKeHHWS Tena, OpOIIEHHOTO0 Topu3oHTanbHO. [IpoBepka
TUIIOTE3bl O TMPSIMOM MNPONOPUMOHAIBHOM 3aBUCHUMOCTH MEXKIY JaJbHOCTBIO
MOJIETA ¥ HAYAIIbHOM CKOPOCTBIO TENA.

N3ydyeHne nBHKEHHS Tella MO OKPYKHOCTH C MOCTOSSHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TMeprojaa oOparieHus: KOHMYECKOTO MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.
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[IepBeiii 3akoH Hprorona. MHepumaneHble cuctemsl otcuéra. [IpuHnumn
oTHocuTenbHOCTH [anunes. HemHepuuanbHble CUCTEMBI OTCU€Ta (OMpeneseHue,
MIPUMEDHI).

Macca tena. Cuna. [IpyuHun cynepno3uunu Cuil.

Bropoii 3akoH HproTOHA /U151 MaTepraibHONU TOYKH.

Tpernii 3akoH HproTOHA 1151 MaTepUAIbHBIX TOUEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PAaBUTALMOHHON W
WHEPTHON MacCBhl.

Cuna TsecTdu. 3aBUCUMOCTh YCKOPEHHUS CBOOOJHOTO MAJCHHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI M OT reorpaduueckoil MUPOTHL. JIBUKEHUE
HeOECHBIX TeJl U UX cyTHUKOB. 3akoHbl Kennepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, aBmxkymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpenue. Cuila TpEHHsI CKOJBKEHHS U CUJa TPEHUS
nokosi. Koaddumment tpenus. Cuna CONPOTUBICHUS NPU JABHKECHUM Tejla B
YKUJIKOCTH WJIU rasze, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JBUKECHUS.

Hasnenune. 'mapocratnueckoe gasienue. Cuna Apxumena.

TexHU4YeCKre YCTpOWCTBA W TEXHOJOTUYECKUE MPOLECCHl: MOAIIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JHemoncmpayuu.

HaOnroienre 1BUKEHUS TEll B MHEPIUMATIbHBIX U HEMHEPIUAIbHBIX CHCTEMaX
OTCYETA.

[IpuHIMIT OTHOCUTENBHOCTH.

Kauenne nByx UWIMHAPOB WM MIAPOB PA3HOM MACChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPIIMATIBbHOW CUCTEMBI OTCUETA.

CpaBHeHME  PABHOACHCTBYIOIIEWM  MNPWIOKEHHBIX K TeIy CHI C
MIPOU3BEICHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B MHEPLHAIBbHOW CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIUX B PE3YIbTATE B3aUMOJICUCTBHS TEI.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U HAJECHUH.

[leHnTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3mepenne paBHOJEHCTBYIONIEH CUJI TIPU JBMXKCHUH OpyCKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rUIMOTE3bI O HE3aBUCUMOCTH BpPEMEHHM JBHXKEHHUS Opycka IO
HaKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MacCCHI.
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HccnenoBanre 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIUX B IMPYXKHHE U
pe3uHOBOM 00pa3Iie, OT ux JAehopMaIiuu.

N3yuyeHue IBMIKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, TICPEKUHYTOH 4epes
IErKuii OJIOK.

N3mepenne kodpduimenta TpeHHsl MO BETUYMHE YTIIOBOTO Kod(dduimeHTa
3aBUCUMOCTH Frp(N).

UccnenoBanne nBuxeHust Opycka MO HAKJIOHHOM TUIOCKOCTH € TIEPEMEHHBIM
KO3 PUIIMEHTOM TpEHHS.

N3ydeHne nBUKEHUS rpy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. llocTynarenbHoe W BpallaTeIbHOE JIBUKEHUE
TBEPAOTO Teina. MOMEHT Cuibl OTHOCUTENBHO OCH BpamieHus. [linedo cuibl.
CnoxeHune cuil, MPUIOKEHHBIX K TBEpHoMY Teny. LleHTp TsxkecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TENA.

VYcroitunBoe, HeyCcTOHYMBOE, O€3pa3INuHOe PABHOBECHE.

TexHu4eckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHl: KPOHLITEHH,
CTPOUTEIIBbHBIN KPaH, pelIETYaThle KOHCTPYKLIMHU.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Bune! paBHOBeCHs.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

HUccnenoBanne ycinoBUil pPaBHOBECHS TBEPAOTO Tella, HWMEIOIIETO OCh
BpaLCHUS.

KoHcTpynpoBanne KpOHIITEMHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOMAb ONIOPHI.

Tema 4. 3aKkonvl coxpanenusn 6 mexanuke.

NMnynbc maTepuanbHOM TOYKHM, CHCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK. Teopema 0 IBU)KEHUHU LIEHTPa Macc.

NMnynbe cvitbl 1 N3MEHEHHE UMITYJIbCa TeJa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT umnynbca MaTrepualbHOW TOUYKM. lIpencraBneHne o coxpaHEHHH
MOMEHTa UMITYJIbCa B IEHTPATbHBIX MOJISX.

PaGora cuiapl Ha MajgoM M Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
IpeCcTaBlIeHuEe pabOThl CUJIBL.

MOIIHOCTh CHJIBL.

Kunertnueckass 3Hepruss MarepuaibHOW TOYKU. TeopemMa 00 W3MEHEHUU
KMHETHUYECKOW SJHEPTUU MAaTEPUAIIbHON TOYKH.
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[lorennuanbHple W HENOTCHIMAJIbHBIE CUibl. [loTeHnumanbHas >HEprus.
[ToTenmumanbHast dHEprusi yrnpyro neGopMupoBaHHONW Tpyx uHbL. [loTeHIManbHasA
JHEpPrusl Tena B OAHOPOJHOM TI'pPaBUTALMOHHOM Itose. lloTreHuumanpHas sHeprus
TeJa B TPaBUTALIMOHHOM II0JIE OJTHOPOJHOTO Iapa (BHYTpU W BHE mmiapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThs KOCMUUYECKAsi CKOPOCTb.

Cs3b pabOThl HEMOTEHIUAIBHBIX CHJI C HM3MEHEHHEM MEXaHUYeCKON
SHEPIrUU CUCTEMBI TEJ. 3AKOH COXPAHEHUSI MEXaHUYECKOUN SHEPTUH.

VYrpyrue v HEyNpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHywd Uil WACAIBHOM KUIKOCTH KakK CIEICTBHE 3aKOHA
COXpaHEHUSI MEXaHUUYECKON SHEPTUH.

TexHnueckue ycTpoucTBa U TEXHOJOTMYECKHE MPOIECCHI: TBUKEHUE PAKET,
BOJOMET, KOMEpP, MPYKUHHBIA MHUCTOJIET, THUPOCKON, (UTYpHOE KaTaHuE Ha
KOHbKaXx.

Hemoncmpayuu.

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

HN3mepeHne MOLIHOCTH CHUJIBI.

W3meHeHue sHepruu Tejia Mpu COBEPIICHUU PaOOTHI.

B3auMmHbIe mNpeBpanieHUss KUHETUYECKOM W IIOTEHIIMAJIbHOW DJHEPIUM IPHU
JEWCTBUU HA TEJO CUJIbI TAXKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue PHEpPruu Mpu CBOOOIHOM MaICHUH.

Yuenuueckuii sxcnepumenm, nabopamopmuwie padomaol, npaKmuKym.

Nsmepenune numnynbca Telia 1o TOPMO3HOMY ITYTH.

W3mepenue cuibl TITH, CKOPOCTU MOJEIU DJICKTPOMOOUIST U MOIIHOCTH
CHUJIBI TSATH.

CpaBHEeHUE U3MEHEHHUS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBL.

HccnenoBanne cOXpaHEeHHs] UMITYJIbCA IIPU YIIPYTOM B3aUMOICVICTBHM.

N3mMepenne KNHETUYECKOW YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHUS MOTEHIIMAIBLHON YHEPTUH MPYKUHBI C pabOTOM CUIIBI
TPEHUSL.

Onpenenenne pabOTHI CHJIBI TPEHHS TPH JBIKCHHH Tella MO0 HAKIOHHOU
IJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa U TEPMOJANHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOT Meopull.

OcHOBHbBIE TMOJOXKEHUS MOJEKyJsipHO-KuHeTHueckoi Teopun (MKT), wux
omnbITHOe oOocHoBanue. Juddysusa. bpoyHoBckoe aBmxkeHue. XapakTep
JNBW)KEHUSI W B3aMMOJCMCTBUS 4YacCTHI] BewlecrBa. Mojaenu CTpoeHusi Ta3oB,
KUIAKOCTEH U TBEPABIX TET M OOBSICHEHHUE CBOWCTB BEIECTBA HAa OCHOBE JITHX
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Mozene. Macca u pasmepsl Mosiekyn (aromoB). KonnudecTBo BelecTsa.
IToctrostnHass ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u crmocoObl e€ u3mepenus. l[llkana
temnepatryp Llenascus.

Mogenp uaeabHOro ra3a B MOJIEKYJSIPHO-KMHETUYECKOM TEOPUU: YACTHUILIBI
rasa JIBH>KYTCSI XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneipona. AOcooTHas
Temneparypa (umkana temnepatryp KensBuna). 3akon Jlanbrona. M3omponeccsl B
UJCaIbHOM Tra3e C I[IOCTOSIHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
Ipe/ICTaBIIEHHUE U30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBs3p  MeXIOy JaBIEHUEM M CPEIHEHM  KHUHETUYECKOW  DSHEpruewu
NOCTYNATEIbHOTO TEIJIOBOTO JBUKEHHUS MOJIEKYJ HJealbHOro raza (OCHOBHOE
ypaBHEHHE MOJIEKYIISIPHO-KMHETHYECKON TEOPUU UACAIBHOIO rasa).

CBs13b a0COJIIOTHON TeMITepaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CpPEeAHEH
KUHETUYECKOU DHEPTUEH ITOCTYIIATENIbHOIO TEIJIOBOIO IBUKEHUS €€ YaCTULL.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: TEPMOMETP,
O6apomeTp, MolydYeHue HaHOMATEPUAJIOB.

Hemoncmpayuu.

Mopenu IBUKEHNS YaCTHL] BELIECTBA.

Monens OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peasbHOro OpOyHOBCKOI'O JIBUKEHUS.

Juddy3us xxugkocTen.

Mopens onsita LlTepHa.

[IpuTskeHne MOJIEKyII.

Mopaenu KpuCTaIn4eCKnX PEemETOK.

HabGnronenue u ucciieqoBaHue N30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomuol, npakmuxym.

HccnenoBanne 1mporecca YCTaHOBICHMS TEIUIOBOIO PABHOBECUS IPH
TETIO00OMEHE MEXKy TOpsiYel U XOIOAHON BOAOH.

N3yuenune wH30TEpMUYECKOro mpouecca (PEKOMEHJOBAHO HCIOJIb30BAHUE
1udpoBoit 1abopaTopun).

N3ydenne n30xopHOTO Mmpouecca.

N3yuenune nzobapHOro mnpoiuecca.

[IpoBepka ypaBHEHHUS] COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckass (TJ) cucrema. 3agaHue BHEWIHUX YCJIOBUM s
TEPMOJIMHAMUAYECKOW CHUCTEMBbI. BHEIIHNE U BHyTpeHHHE napaMeTpbl. [lapameTpsl
TEPMOJIMHAMUAYECKOW CUCTEMBbl KAaK CPEIHHE 3HAYEHHS BEIIMYMH, ONUCBIBAIOIINX
€€ COCTOsIHME Ha MUKPOCKOIIMYECKOM YPOBHE.
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HyneBoe Hauano TtepmoauHaMuku. (CaMONpOM3BOJIBHAS — PEJIAKCALIMS
TEPMOJANHAMUYECKON CUCTEMBI K TEILNIOBOMY PAaBHOBECHIO.

Mogens ueanbHOro ra3a B TEPMOJUHAMHKE — CHUCTEMA YpPaBHEHUM:
ypaBHeHue MenaeneeBa—KiianelipoHa U BBIpAXXEHUE U1 BHYTPEHHEW JHEPTUM.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIENIN: HU3KAsi KOHUEHTpAlWs YacTHUll, BBICOKHE
TEeMIIepaTypsl. BeipaxkeHue Uisi BHYTpEHHEN SHEPrUU OAHOATOMHOTO MIEATbHOIO
rasa.

KBa3zucratnueckue u HECTaTUYECKUE MTPOLIECCHI.

DneMeHTapHas paboTa B TepMoAuHamMuke. Boraucienue paboThl o rpaduxy
npolecca Ha pV-1uarpamme.

Tennonepenaya  kak  crmoco0  M3MEHEHUSI  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOH  cUCTeMbl  0e3  coBepuieHust paboTbl. KonBekius,
TEIJIONPOBOIHOCTh, U3TyUEHHUE.

KomnuectBo Ttemnotel. TemnoéMkocTe Tena. YAelnbHas ©  MOJISIpHAs
TEIUIOEMKOCTH BellecTBa. YpaBHeHUE Maiiepa. YaenpHas TEIoTa CropaHus
ToruiMBa. Pacuér konuyecTBa TEINIOTHI mpu  Temionepenade. I[lonstue o0
aauabaTHOM MpoIIecCe.

[lepBblli 3aKOH TepMOAMHAMUKHU. BHyTpeHHsAss »sHeprus. KoimuecTBo
TEIJIOTBI W paboTa Kak Mephl  H3MEHEHHS  BHYTPEHHEH  OSHEpPruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJMHAMUKHK [UJII PABHOBECHBIX IPOLECCOB: YEpPE3
3alaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOM CHCTEMBI MPOXOJUT
€IMHCTBEHHAs aguadaTta. AOCONIOTHAS TeMIlepaTypa.

BTtopoii 3akOH TEpMOJMHAMHMKM JJIi  HEPAaBHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO TepeAaTh TEIIOTY OT 0oJiee XOJIO0IHOIO Tea K 0ojee HarperoMy 0e3
komrneHcanuu (Kinaysuyc). HeoOGpaTuMocTs mpupogHbIX MPOIECCOB.

[Tpunnumne! nevictBus TermoBbix MammH. KII/I.

Maxkcumanenoe 3nauenue KIIJI. Hukn Kapno.

DKOJIOTUYECKHUE ACTIEKThl MCIOJIb30BaHUS TEIUIOBBIX JABUTaTeneil. TemnoBoe
3arpsi3HEHUE OKPYKArOUIEH CpeJIbl.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKHUE MPOLIECCHI: XOJOAWIbHUK,
KOHMITMOHED, NU3CIBbHBIA W KapOIOPATOPHBIA JBUTATENH, MapoBas TypOWHa,
MOJIyYEHUE CBEPXHHU3KUX TeMIEpaTyp, YTUIU3AIUS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEINIOBOTO HACOCA, YTHIIN3ALH OMOOPTraHUYECKOTO TOIIMBA ISl
BBIPAOOTKHU «TETUIOBOI» U JIEKTPOIHEPTHH.

Hemoncmpavuu.

N3menenne TemnepaTypsl Ipu aquadaTUYECKOM PACIIUPEHUH.

Bo3zaymHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEHN BELIECTB.
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CriocoObl M3BMEHEHMSI BHYTPEHHEH YHEPTHUU.

HccnenoBanne agrnabaTHOTO Iporiecca.

KoMmnbroTepHbIE MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3mepenune yaenpHOU TENIIOEMKOCTH.

HccnenoBanue npoliiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue annabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBS3M DHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPhl KUTICHUS KUIKOCTEN.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHaeHcauus. Vcnapenwe u KureHHe. Y enbHas
TEII0Ta NapooOpa3oBaHUs.

Hacplliennble ¥ HeHachIlleHHbIE mapbl. KauecTBeHHass 3aBHCHUMOCTD
IJIOTHOCTH W JABJIEHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUTICHUS OT JaBJICHUS
B KUJIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

Tépnoe Teno. Kpuctainuueckue u amopdHbie Tesna. AHU30TPOINUs CBOMCTB
KpuctaiioB. llnmaBnenwe u KpucTauM3auus. YJeiabHas TEIIoTa IUJIaBICHUS.
CyO6numarus.

Hedopmanuu TBEpOTO Tena. Pactsikenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedpopmarmii.

TennoBoe pacliMpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
paciipeHnue. AHrapMOHU3M TEIJIOBBIX KOJICOAHUM YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEPTrUH B (Pa30BbIX MEPEXOJIAX.

YpaBHeHHe TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsDKeHHE. Kod(hhuImeHT MOBEpXHOCTHOTO HATSHKCHHUS.
Kanumnspnsie sBinenus. JlaBinenue noa UCKPUBIEHHON MOBEPXHOCTHIO KHUIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTpPOWCTBA U  TEXHOJOTMYECKHE IMPOILECCHI:  KUJIKUE
KPUCTAJIJIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Hemoncmpavuu.

TemioBoe pacumpeHue.

CBoiicTBa HACBHIIIEHHBIX MAPOB.

Kunenune. Kunenue rnpu noHM»XeHHOM JaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OnbITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.
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Kanunnsipasie siBneHus.

Moaean HeHbIOTOHOBCKOM JKHUIKOCTH.

CriocoObl u3MepeHus BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIIIMYECKOTO BELIECTBA.

Buasr nepopmarmii.

Habmronenne mansix aedopMariuii.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomul, npaKmuKym.

N3yueHune 3aKOHOMEPHOCTEN UCITAPEHUS KUIKOCTEM.

N3mepenune yaenbHO# TEmoThI I1aBIEHUS JIbA.

N3yueHne CBONCTB HACHIILIEHHBIX NTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
NOMEUIEHUU.

N3mepenne kodpuiimeHTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenne moayins FOHra.

HccnegoBanne 3aBUCMMOCTH  nedopmanuu  pe3suHOBOro obpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBL.

Paznen 4. diekTpoauHamMuKa.

Tema 1. Inekmpuueckoe noe.

OneKTpu3anms Tel U €€ MNPOSBICHMs. JNEKTpUUYECKUM 3apsan. JlBa Buia
JNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, HMAJIEKTPUKA W  IOJYIPOBOJIHUKH.
DJIEMEHTAPHBIN JJNEKTPUUECKUM 3apsifl. 3aKOH COXPAHEHUSA DSIIEKTPUUYECKOTO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kynona.

DiekTpudecKoe nose. Ero neicTere Ha dJIEKTPUYECKHAE 3apsbl.

Hanpsoxkénnocts  anektpuueckoro nosid. IlpoOusiid  3apsn.  Jlunuwm
HaIpPsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OHOPOIHOE IEKTPUIECKOE TTOJIE.

[ToTeHIMAIBHOCTB BJIEKTPOCTATHYECKOTO IOJA. Pa3HOCTP NOTEHIMANIOB M
HanpsbkeHue. [loTeHnmanbHass SHeprus 3apsga B IJIEKTPOCTATUYECKOM IOJIE.
[ToTeHman 3nexkTpocTaTnyeckoro noiid. CBsi3b HANPSHKEHHOCTHU MOJS U Pa3HOCTH
NOTEHLMAJIOB JUISl 3JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOro, TaK U
HEOITHOPOJHOTO).

[IpyHIMT CyNIeproO3uuMy IIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMepHO 3apspkeHHON cdeprl. [lome
pPaBHOMEPHO 3apsKEHHOro Mo o0béMy mapa. Ilome paBHOMEpHO 3apsKEHHOM
OECKOHEYHOW TUIOCKOCTU. KapTuHBI JMHUN HAOPsHKEHHOCTH OTHX TOJIEH U
DKBUIIOTCHIMAJIBHBIX TOBEPXHOCTEM.

IIpoBOAHUKM B JIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPsI0B.

JlnanexTpuku B AIEKTPOCTATUUECKOM oJIe. Jwvsnexrpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.
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Konpencatop. DneKTpo€MKOCTh KOHJEHCATOPA. DJIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coerHEHNE KOHIEHCAaTOPOB. [locnenoBaTenbHOE COeAMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsy)KEHHOT0 KOHJEHCATopa.

JIBU>KEHME 3apSyKEHHON YaCTHUIIBI B OJTHOPOIHOM 3JIEKTPUUYECKOM TIOJIE.

TexHuueckue yCTpOHMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: 3JIEKTPOCKOI,
ANIEKTPOMETpP, DJIEKTPOCTaTHYECKash 3aluTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJIeHCaTOphl, reHepaTtop Bau ae ['paada.

Hemoncmpayuu.

YCTpONCTBO Y MPUHLIMUIT IEUCTBUS JJIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3apS)KEHHBIX IIaPUKOB.

DIIEKTPUUECKOE TOJIE JIBYX 3apsKCHHBIX MJIACTHH.

Mopenb anekTpocratudeckoro reueparopa (Ban ne ['paada).

[IpoBOIHHMKH B DIEKTPUYECKOM IIOJIE.

DIJIEKTPOCTATHYECKAs 3alUTa.

YCTpOUCTBO U IEUCTBUE KOHAEHCATOPA ITOCTOSSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUJIOCKOTO KOHJAEHCAaTopa OT IUIOUAau
IJIACTHH, PACCTOSHUS MEXIY HUMU U IUAJIEKTPUUYECKOW MPOHUIIAEMOCTH.

DHeprus MEKTPUUYECKOTO MOJI 3apSXKEHHOTO KOHJIEHCATOpa.

3apsiaKa v pas3psziKa KOHIEHCATOpa 4epe3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nadbopamopmusie padomaol, npaKmuKym.

OneHKa CuJl B3aUMOJICMCTBUS 3apS)KEHHBIX TEI.

HaOnronenuie nmpeBpalieHus HEprum 3aps>KeHHOT0 KOHJIEHCATOpa B SHEPTHUIO
V3JIyYEHHS! CBETOAUOMA.

N3ydyeHnne npoTekanus TOKa B LIENH, COJICPIKAIIEH KOHIEHCATOP.

Pacnipenenenue pa3sHOCTH MIOTCHIMAJIOB (HampsIAKEeHMS) npu
MOCJIETIOBATEILHOM COCIMHEHUH KOHJICHCATOPOB.

Hccnenosanue paspsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHblil 31eKmMpuyecKuil mox.

Cuia toka. IlocTOsHHBIH TOK.

VYcioBusL CymIeCTBOBAaHHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. McTOouHMKH
toka. Hanpspxkenue U u D1C E.

3akoH Oma /17151 ydacTKa LenH.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCUMOCTD CONPOTUBIICHUS
OJHOPOJIHOTO MNPOBOJAHMKA OT €ro JJIMHBI WU IUIOIAAX IIONEPEYHOrO CEYECHHS.
VY nenpHOE CONPOTHUBIICHUE BEIIECTBRA.

[TocnenoBarenpHOE, MAPAILICIBHOE, CMEIIAHHOE COEIUHEHUE MPOBOIHHUKOB.
Pacuér pa3zBeTBnénHbIX nekTpuueckux mneneil. [Ipasuna Kupxroda.
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Pabota snexkrpuyeckoro Toka. 3akon [[xoymns—JIenmna.

MOUIHOCTh 3JNEKTPUYECKOr0 TOKa. TeroBas MOIIHOCTh, BblIENseMas Ha
pe3ucTope.

OJIC u BHYTpEeHHEE COIpPOTHBIICHHWE HCTOYHMKA TOoKa. 3akoH Owma mid
MOJIHOM  (3aMKHYTOM) JJIGKTpUYECKOW 1end. MOIIHOCTh HMCTOYHUKA TOKAa.
KopoTtkoe 3ambikanue.

KonnencaTop B ienu NOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCH: amMIepMeETp,
BOJIBTMETP, PEOCTAT, CUETUUK IIICKTPUUECKONU SHEPTUU.

Hemoncmpayuu.

N3mepenune cuitbl TOKa 1 HaIpsKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HAIpPSDKEHHUS I PEe3UCTOpa,
JIaMITbl HaKaJIMBAHUSI M CBETOAMO/IA.

3aBUCHUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX MNPOBOJHUKOB OT [JIMHBI,
IUIOLIAAM TOMIEPEYHOr0 CEYEHHUs U MaTepHaia.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COITPOTUBJICHUS MPU MOCTOSHHOM
HaIpPSHKCHUH.

[Ipssimoe n3zmepenne DJ]C. KopoTkoe 3aMblKaHNE TraJIbBAHUYECKOTO 3JIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBJICHUS.

Crnioco0bl coelMHEeHHsI ICTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXAY MOJIFOCAMU MCTOYHMKA TOKa
OT CHWJIBI TOKa B LICTIH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HccnenoBanre cMEIIaHHOTO COEAMHEHMS PE3UCTOPOB.

N3mepenure yaenbHOro COMpOTURIICHUS POBOTHUKOB.

UccnenoBanre 3aBUCMMOCTA CHJIBI TOKa OT HANPSKEHUS] JJIS JIaMIIbI
HaKaJIMBaHUS.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoJabTMETpa).

N3mepenune I/IC 1 BHYTPEHHETO CONPOTUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd J/]C raanbBaHUYECKOTO 3JIEMEHTa OT BPEMEHHU
IPU KOPOTKOM 3aMbIKAHUH.

UccnenoBanre pa3HOCTU MOTEHIMAIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHWJIbI TOKA B LIETIH.

UccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DJNeKTpUYecKass MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB. JIEKTPOHHAs
MPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTh COINPOTUBICHUSI METAUIOB OT
TeMriepatypbl. CBEpXIIpOBOANMOCT.
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DIIEKTpUYECKUN TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOJHUKH. CobOcTBeHHas U MpUMeECHast MIPOBOJAMMOCTh
noJIynpoBOAHUKOB. CBolicTBa p—N-niepexoia. [lomynpoBogHHKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOJIUTAX. DIJIEKTPOJUTHYECKAS TUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes 11 AIEKTPOJIN3a.

DnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENbHBIM M HECAMOCTOSATEIbHBIN
paspsia. PaznuuHble TUIIBI CaMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

TexHuueckue ycTpoWCTBA WU MNPAKTUYECKOE IPUMEHEHHE: ra3opaspsiIHbIC
JaMIbl, 3JIEKTPOHHO-TyueBas TpyOKa, MOJYNPOBOAHUKOBBIE MPUOOPHI: AHO/,
TpaH3UCTOp, (QOTOAMOM, CBETOAMOM, TalibBaHUKA, padUHUPOBAHUE ME]IH,
BBIIIJIABKA aJTFOMUHUS, DIIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTHUBIICHUS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOITUTOB.

3akoHsbI anekTposnza Papazes.

HckpoBoii pa3psia ¥ IPOBOJAUMOCTD BO31yXa.

CpaBHeHHE MPOBOIMMOCTH METAJIOB U NOJYITPOBOJHUKOB.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

Hao0mronenue snexrpoinusa.

N3mepenue 3apsiia OHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEPATYPHI.

CHsiTHE BONBT-aMIIEPHOM XapaKTEPUCTUKH AUOAA.

Du3nYeCKUH NPAKTUKYM.

CnocoObl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHCTEM.
AOGCOITIOTHBIE M OTHOCUTEIIBHBIC TTOTPEITHOCTH U3MEpPEHNN (DU3UIECKUX BEITUYHUH.
OueHka rpaHul] HOrPeIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX UM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(dbu3nUecKNX BENWYMH, MPOBEPKAa MPEIIOKEHHBIX THUNOTe3 (BBIOOp W3 pador,
OMMUCAaHHBIX B  TEMAaTHYECKUX  pasliefax «YUCHHUYECKUU  HAKCIEPUMEHT,
1abopaTopHbI€ paOOTHI, MPAKTHKYMY).

MexknpeaMeTHbIe CBSI3H.

N3yuenne «kypca ¢usuku yroyonéanoro ypoBHs B 10 kmacce
OCYILECTBIISIETCSL C YYETOM COJIEPKATEIbHBIX MEXKIIPEIMETHBIX CBA3EH C KypcaMH
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpa(uu 1 TEXHOJIOTHH.

Mesicnpeomemmnvie nOHAMUS, C6A3AHHbBIE C U3YYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUA: SIBICHHWE, Hay4YHbIA (DakT, runoresa, (Gumveckas BEIWYMHA, 3aKOH,
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Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIe]b, H3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUI, U3MEPUTETbHBIE MPUOOPHI, UG POBast TabopaTOpHUs.

Mamemamuxka: penieHrue cucTeMbl ypaBHeHu#. JlunelHas ¢yHKusA,
napabosna, runep6osia, ux rpaduku u cBoicTBa. TpuroHomerpudeckue QyHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekToph! 1 MX MPOEKIIMU HA OCU KOOPJIUHAT, CI0KEHHUE BEKTOPOB.

Buonozua: vexanndeckoe ABM)KEHUE B *KUBOM mpupoae, nuddysus, ocmoc,
TEMJI000MEH >KHMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKPYXKAIOIIEH Cpesbl,
yTUIU3aluss OHOOPraHUYeCKOro TOIUIMBA JUISi  BBIPAOOTKH  «TEIUJIOBOM» U
ANIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KANTMJUISIPHBIE SIBJICHUS B IPUPOJIE,
ANIEKTPUUECKUE SIBJICHUS B )KUBOM MpUpoIe.

Xumusa: IUCKPETHOE CTPOCHUE BEIECTBA, CTPOSCHHUE AaTOMOB M MOJIEKYII,
MOJIb BEIIeCTBa, MOJISIpHAs Macca, IMOJydeHHE HaHOMAaTepHalioB, TEIUIOBHIC
CBOMCTBa TBEPABIX T, )KUAKOCTEH M ra3oB, KUJIKUE KPUCTAJUIbI, JIEKTPUUECKHE
CBOMCTBA METAJIJIOB, SJICKTPOJIMTHYCCKAS TUCCOITHAIINS, TaTbBaHUKA, JICKTPOHHAS
MHUKPOCKOTIHS.

TI'eozpaghusa: BnaxHOCTh BO3IyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue ABMKEHUN C MCTIOJIb30BAHUEM MEXAaHU3MOB,
ya4€T CyXOTO W JKHJIKOTO TPEHUS B TEXHHUKE, CTATUYCCKUE KOHCTPYKITUU
(KpOHIITEIH, peméTdyaTbic KOHCTPYKIIMHU), WCITOJIB30BAaHUE 3aKOHOB COXPAHCHHS
MEXaHUKA B TEXHUKE (THPOCKOI, BOJOMET W APYTHE), ABUTATEIh BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOIMIBHUK, KOHAUIIMOHED, TEXHOJIOTHN
MOJIYYCHHUSI COBPEMEHHBIX MAaTEpHAIOB, B TOM UHCJIE HAHOMATEepPHAJIOB, W
HAaHOTEXHOJOTHH, 3JEKTPOCTATHUYECKas 3allUTa, 3a3€MJICHHE SJIEKTPONpHOOpOB,
ra30pa3psAHBIC JTAMIIBI, TTOJTYIIPOBOJHIUKOBEIE IPHOOPHI, TaTbBAHHKA.

11 KIIACC

Pa3pnen 4. JiekTpoAuHaAMHUKA.

Tema 4. Macnummnoe noJe.

B3auMmopelicTBUEe TIOCTOSHHBIX MArHMTOB U MPOBOJAHUKOB C  TOKOM.
MarnutHoe mojie. BekTop MarHuTHOM WHIYKUWHW. [IpuHIMN Cyneprno3uuuu
MAarHMTHBIX NOJIEH. JIMHUKM MarHUTHOW UHIYKIIUU.

MaruutHoe 1oje NPOBOJHUKA C TOKOM (IIPSMOrO MPOBOJHUKA, KATYIIKU U
KpyroBoro BuTka). OmsIT DpcTeaa.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOAYJb. JIBUXKEHHE 3apSyKEHHON YaCTHUIbI
B OJJHOPOJHOM MarHuTHOM Tose. PaGota cunel Jlopenna.

MarnauTHoe noJjie B BeliecTBe. @PeppoMarHeTUKH, Mapa- U JMaMarHeTUKH.
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TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKUC IIPOOCCChI: IIPHMMCHCHHUC

MTOCTOSIHHBIX MarHHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
AJIEKTPOABUTATENDL SIKOOH, YCKOPUTEIIH dJIEMEHTaPHBIX YaCTHII.
Hemoncmpavuu.

Kapruna  nuHMM  WMHOYKOMM ~ MarHATHOTO  MOJS  MOJIOCOBOTO U
M0JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaptrna nHUI MarHUTHOM MHAYKIMYU TOJISI JUIMHHOTO MIPSIMOTO MPOBOIHUKA
Y 3AMKHYTOTO KOJIBLIEBOTO MTPOBOJHUKA, KATYIIKU C TOKOM.

B3anmoselicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIOpeHIa Ha HOHBI JJIEKTPOJIUTA.

HaOmronenue nBuxeHust myyka 3JIeKTPOHOB B MArHUTHOM I1OJI€.

[TpuHIMI JEUCTBUSA BJIEKTPOU3MEPUTEIBHOTO npudopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HccnenoBanne MarHUTHOTO TIOJISI IOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanue A€MCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Amrepa.

N3yuenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

OrnpenenieHne MAarHUTHOM UHAYKIIMM HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. InekmpomacHumnas UHOYKYUA.

SIBrieHME BJIEKTPOMArHUTHOM WHAYKIWU. [lOoTOK BeKTOpa MarHUTHOU
uHaykund. OJIC unaykuuu. 3aKoH DSJIEKTPOMAarHUTHOM uHAyKunu Papanes.
Buxpesoe anektpuueckoe nose. Toku Pyko.

OJIC mHAyKUMH B TPOBOJHUKE, JIBUKYIIEMCS B OJHOPOJHOM MAarHMTHOM
oJie.

[IpaBuiio Jlenna.

NupyktuBHOCTh. Karylika WHAYKTUBHOCTM B LENW MOCTOSHHOTO TOKAa.
SABnenune camounaykuuu. 3/JC caMOUHIyKIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKA C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHHu4eCcKrue yCTpOWCTBA M TEXHOJOTHMYECKUE MIPOLECCHI: MHAYKLIHMOHHAS
II€4Yb, COJICHOWU/I, 3alIUTa OT AJIEKTPU3ALNU TEJI IIPU ABUKECHUNA B MATHUTHOM I10JIE
3emun.

Hemoncmpavuu.

HaOmronenne siBeHUs 3JIeKTPOMAarHUTHOW HHIYKITHH.

UccnenoBanue 3aBucumoct IDJJC HHAYKUUMU OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO MOTOKA.
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[IpaBuno Jlenua.

[Tamenne MarauTa B aJJIOMHHUEBOM (MEIHON) TpyOe.

SIBneHne CaMOMHIYKIHH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHUS
CHUJIBI TOKA B LEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnwie padomul, npaKmuKym.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Onpenenenne NHIYKIUU BUXPEBOTO MATHUTHOTO TTOJIS.

HccnenoBanue siBIEHUS] CAMOMHIYKIIHH.

COopka MoJ1eH 3JIEKTPOMarHUTHOTO reHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarennHas cuctema. CBoOOIHEIE KOJICOAHUS.

I'apmonunyeckue konebanus. Kunemarnueckoe ¥ JUHAMHYECKOE OIHMCAHUE.
DHepreTHuecKoe ONMHUCAHKUE (3aKOH COXPAHEHMs] MEXaHU4eCcKO sHepruu). BoiBoj
JTUHAMHUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 UX IHEPTETHUYECKOTO U
KMHEMATUYECKOTO OMTUCAHUSI.

Amvmuryna u ¢dasza xonedbanui. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMYUHBI C aMIUTUTyAaMu KoJieOaHUM €€ CKOPOCTH U YCKOPEHHS.

Ilepuon u uactora koneOanuid. Ilepuon ManabiX CBOOOIHBIX KoJieOaHUIMA
MaTeMaTH4YeCKOro MasiTHuka. llepuon cBOOOJHBIX KOJIEOAHMM MPYKUHHOTO
MasTHHKA.

[TonsiTue 0 3aryxaromux Konebanusx. BeiHy»)aeHHble KoneOanus. Pe3oHaHc.
Pezonancnas kpuBas. BiusHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHuueckue ycTpoucTBa U TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
Kauyesu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0ebaTeIbHOTO ABIKCHHS.

Habmronenne He3aBUCUMOCTH MEPUOJIa MalbIX KoeOaHUil rpy3a Ha HUTU OT
aAMILTATY/IbI.

HccnenoBanne 3aTyxammux KojJeOaHui U 3aBUCUMOCTH MEPHOJia CBOOOIHBIX
KOJIe0aHU OT COMPOTUBIICHHUS.

UccnenoBanne konebaHui Tpy3a Ha MACCHBHOM TMPYKHHE C IEIBIO
dbopMupoBaHus MPEACTABICHHUIN 00 MIeaTbHON MOIETU IPYKUHHOTO MasiTHUKA.

3aK0H COXpAaHEHHS YHEPTUU NIPH KOJIEOaHUSAX Tpy3a Ha MPYKUHE.

HccnenoBanre BHIHYKICHHBIX KOJIEOAHUN.

Habmonenne pe3onanca.

Yuenuueckuii s3xcnepumenm, nabopamopnvie padomot, nPAKMUKyMm.
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W3mepenne mnepuona CBOOOJHBIX KOJIEOAHMI HUTSHOIO U MPYXUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBU)KEHUS TeJla B X0JI€ KoJIeOaHUH Ha YIIPYroM IO/IBECE.

N3ydeHne NBUKEHUS HUTSIHOTO MAasiTHUKA.

[IpeoOpazoBaHue 3HEPTUH B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/AbI 3aTyXAOLUX KOJIeOaHUH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHUH.

Tema 2. dnekmpomazcHummnbsle KoaeOAHUA.

Konebatenbubiii KoHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUS B
uaeaJbHOM KojiebareabHOM KoHType. Popmyina Tomcona. CBsA3b aMIUIUTY/IbI
3apsijia KOHJAEHCATOpa ¢ aMIUIMTYAO0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aK0H COXpaHEHUs IHEPTUHU B UICATBHOM KOJIeOaTeIbHOM KOHTYpE.

3aTyxaroiiue AJIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHusl.

IlepemenHpIii TOK. MOIIHOCTE TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEICTByIOIEe 3HAUEHHE CHUJIbI TOKA W HANpsOKEHHs] TPU  pa3inyHON  Qopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunHyconanbHbld MEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHIYKTHBHOCTH B LIENIHM CUHYCOHUJAIBHOTO NEPEMEHHOrO TOKAa. PEe30HaHC TOKOB.
Pe3onaHnc HanpsKEHUN.

Wneanbusbiii  Tpancopmatop. IlpousBoacTso, mnepepadya v notpelieHue
ANEKTPUYECKON SJHEPTUH.

OKOJIOTUYECKUE PHUCKU TIPU TPOU3BOJACTBE IIEKTpo3Hepruu. KynbTypa
VCIIOJIb30BAaHUS AJIEKTPOIHEPTUM B TOBCEIHEBHOM KU3HH.

TexHnYecKue yCTpOWCTBA M TEXHOJIOTHYECKUE IPOLECCHI: JJIEKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOT0 TOKA, JIMHUHU 3JIEKTpOIIepe1ay.

Jlemoncmpayuu.

CB00OOIHBIE HIIEKTPOMATHUTHBIE KOJIEOaHUSI.

3aBHCHUMOCTH 4aCTOTHI CBOOOJHBIX KOJICOAHUN OT HHIYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcmiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJICOAHU.

I'eneparop He3aTyXarOMKX 3JIEKTPOMArHUTHBIX KOJIEOAHHIA.

Mopnenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

By eHHbIE CHHYCOUTATbHBIE KOJIEOaHUsL.

Pesncrop, KaTymka MHAYKTMBHOCTH M KOHAECHCATOP B LIENU NEPEMEHHOIO
TOKA.

Pe3onanc mnpu 1mocCnenoBaTeNbHOM COCAVUHEHHUH PE3UCTOPA, KATYLIKH
VHIYKTHUBHOCTH M KOHJIEHCATOPA.

VY cTpoiicTBO M IPUHITUI AEUCTBUS TpaHchopMaTopa.
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Mopeinp TMHUY 3JIEKTpOoNEPEIayn.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccenenoBanre NEpEMEHHOTO TOKAa 4Yepe3 IOCIIEIOBATENIbHO COEIMHEHHBIE
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

HaGnronenue 351eKTpoMarHiTHOTO pe30HaHCA.

UccnenoBanne paboThl HCTOYHUKOB CBETA B IIEMTU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHbBLE GOJIHDbL.

MexaHnueckue BOJIHBI, YCIOBUS HUX pacnpoctpaHeHus. llomepeunsle u
POJIOJbHBIE BOJHBI. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHWE, MpeloMJIeHue, UHTephepeHIus U
mudpakius.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

[ITymMoBOE€ 3arpsAi3HEHHE OKPYKAIOUIEN CPEBI.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IYyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPaX€HUE,  MPEIOMIICHUE,
noJispu3anus, uHTepdepeHuns u qudpaxims.

[Ikaya 371€eKTPOMarHUTHBIX BOJH. [IpuMeHeHue 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIIBI pagnuoCBs3U U TeNeBUACHUS. Patnonokanys.

DNEeKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTpONCTBA M NPAKTUUECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, pajap, paauolnpuéMHUK, TEIEBU30p, aHTEeHHA, TesnedoH, CBY-neus,
yJIbTPa3BYKOBasi AMATHOCTUKA B TEXHUKE U MEJIULIMHE.

Jlemoncmpayuu.

OO6pazoBanue 1 pacpOCTPaHEHHUE MOMEPEUHBIX U MPOJOIbHBIX BOJIH.

Koneobmnromeecs Te10 Kak HCTOYHUK 3BYyKa.

3aBUCUMOCTb JIJTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

Habmonenue otpakeHus: ¥ MpeaoMIICHHUS] MEXaHUUYECKHUX BOJIH.

Hab6mronenune natepdepenninm u qudpakimi MEXaHUIECKUX BOJTH.

AKyCTUYECKHN PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro IPUMEHEHUE.

Habmionenue cBA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KosieOaHuil.

UccnenoBanue CBOWCTB BJIEKTPOMAarHUTHBIX BOJIH: OTpaKeHUe,
pesioMIICHHE, O pu3anus, Tudpakius, UHTephepeHITUs.

Oo6napyxeHue nHGPaKPacHOTO U YIbTPAPHOIETOBOTO U3TyUCHU.

Yuenuueckuii s3xcnepumenm, nabopamopnvie padomot, nPAKMUKyMm.

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW MOAMMCHIO

MYHULIUNAJIbHOE OBLLIEEOBPA3OBATE/IbBHOE ABTOHOMHOE 24.10.24 09:28 (MSK) CepTudukat 6742DA0772D01C52D236D36F5B6EAADD
YYPEXXAEHME "JINLIEU N2 1 I'. HOBOTPOULIKA OPEHBYPICKOU
OBJIACTHN", Tapckux HaTtanbst AnekcaHgposHa, AVPEKTOP




N3ydyenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonuHeEliHOE pacHpOCTpaHEHHUE CBETA B OJHOPOJHOW cpene. JIyu csera.
ToYeyHbIl HICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne M300pakeHHil B
iockoM 3epkane. Cheprudeckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. OTHOCUTENbHBIN NTOKa3aTenb npesioMyeHus. [TocTOSIHCTBO 4acTOThI
CBETa M COOTHOIICHHME JJIMH BOJIH IPU NEPEXOJE MOHOXPOMATHYECKOIO CBETA
Yyepes3 rpaHully pa3zenna IByX ONTUYECKUX CPEl.

Xona nyueir B mpusMe. ucnepcusi cBera. CloxkHBIM cocTaB 0ejIoro cperta.
[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIi yroy MOJIHOTO BHYTPEHHETO
OTpaKEHHUS.

ColOuparome u paccewBaroimiue JUH3bL. ToHKkas JuH3a. DOKyCHOE
paccTosiHME W OINTHYeCKas Cuwia TOHKOW JIMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pacCTOsIHUS TOHKOM CchepruyYecKo JUH3BI OT €€ Te€OMETPUU U OTHOCUTEIHLHOIO
NIOKa3aTeNs MPEIOMIICHUS.

dopmyiia TOHKOU JIMH3BL. Y BEJIUYEHUE, 1aBAEMOE JIUH30M.

X0 Jy4da, NpOWIEAUIEro JIMH3Y IMOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. lloctpoenne wu300pakeHUH TOYKM M OTpe3Ka MpsSMOM B
COOMPAIOIITUX U PACCEUBAIOIIUX JIMH3AX U UX CUCTEMAaX.

Onrtuueckue npubopsl. Pazpemaroiias cnocoOHOCTh. ['11a3 kKak onTuyeckas
cucrema.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKOW ONITUKH.

BonnoBass ontuka. WHTepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
YcnoBuss HaOmONEHWS MAaKCMMyMOB W MHUHHMYMOB B HWHTEP(EPEHIIMOHHON
KapTUHE OT JBYX KOIE€PEHTHBIX MCTOYHHUKOB. [Ipumepsr Kiraccumuecknx
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBera. JudpakuuonHas peméTka. YCIOBHE HaOMIOACHUS
[JIaBHBIX ~MAaKCMMyMOB TIpM MAaJACHUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TUGPAKIIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHu4eckue yCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHl: OYKH, JIYIa,
nepuckomn, (oroamnmapar, MHUKPOCKOTN, MPOEKIIMOHHBIN ammapar, MpPOCBETICHHUE
OTITHKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpavuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanne npenomieHus CBETa.

Hab6mronenne moaHOro BHyTpEHHEro OTpakeHus. MoJiesnb CBETOBO/IA.

HUccnenoBanne Xxoaa CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPaJUIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanne cBOMCTB M300payKCHUH B JTMH3aX.

Mogenu MUKpOCKOIIa, TeJecKomna.

Habmronenne natepdepeHnnu crera.

HaGaronenre 1BeTOB TOHKUX TUIEHOK.

Habmonenne nudpakiuu ceera.

N3yuenne nudpakiimOHHON peEéTKY.

Ha6monenne nudpakiimuoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu ceera.

HabGmrogenue nonsipuzanuu cBeTa.

[IpuMeHeHue MONSIPOUIOB ISl U3YUEHUS] MEXaHUYECKUX HATIPSAKEHUM.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

M3mepenue nmokasaresns NpeaoMIeHUs CTEKIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUSL OT BeliecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenue HoKyCHOT0 pacCTOSIHUSL PACCEUBAIOIINX JIUH3.

[Tonyuenne n300pakeHuUsl B CUCTEME U3 MJIOCKOTO 3€pKajia U JIMH3HI.

[Tonyuenne n300pakeHus: B CUCTEME U3 IBYX JIMH3.

KoncTpynpoBanue T€I€CKOMUYECKAX CUCTEM.

Hab6mronenune nudpakuuu, nHTEp()EpEeHINN U MOISIPU3ALUU CBETA.

N3yuenue nonsipuzanuu cBETa, OTPAXKEHHOTO OT MOBEPXHOCTHU JUAJICKTPHUKA.

N3yuenne naTepdepeHny JIa3epHOTO U3IYYEHHUS Ha ABYX IIEISIX.

HabGmronenue nucnepcum.

HabGmronenue n uccnenoBanue mupakiimoOHHOTO CIIEKTpA.

N3mepenue 1uHbI CBETOBOW BOJIHBI.

[Tomy4yenue criekTpa W3IyYeHHUs CBETOIMOAA TIPU MOMOIIH TU(PAKIIMOHHON
PELIETKMU.

Paznen 6. OcHOBBI clieIHAJIBLHON TEOPUU OTHOCUTEIbHOCTH.

['pannupl NpUMEHHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTymatsl
CIIELIMAJIbHON TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. lIpeoOpa3zoBanusi  JlopeHiia.
VYcnoBue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJIeHUE
BPEMEHU U COKPALICHUE JJINHBI.

DHeprust 1 UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPTrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIBI. JHEPrus
ITOKOSI.
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TexHuyeckue yCTPONCTBA U TEXHOJOTUYECKUE IPOILECCHI: CITYTHUKOBBIC
NPUEMHHKHU, YCKOPUTENH 3apPSKEHHBIX YaCTHLL.

YyeHnvyeckui HSKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

Onpenenenne WMNyJIbCa W DHEPIHM  PEISTUBUCTCKUX dactuil  (TI0
doTorpadusm TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pa3znen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-60ano60it oyaausm.

PaBHOBecHOE TerioBoe M3IydeHHE (U3IydeHUE aOCONIOTHO YEPHOTO Tena).
3akoH cMenlenns Buna. I'nnoresa [lnanka o kBaHTax.

®oToHBI. DHEPrUsi U UMIYILC (HOTOHA.

dororpdext. OnbiTel A. I'. Cronerosa. 3akonsl hoTodddexra. YpaBHeHUE
OiHireitHa 11t potodrddexra. «KpacHas rpanuiay gororddexra.

JlaBnenune cBeta (B YAcTHOCTH, JaBJ€HHWE CBeTa Ha aOCOJNIOTHO
MOTJIOMIAIONIYI0O W a0COJIOTHO OTpakarollyro mnoBepxHocTh). Ombitel II. H.
JleOenena.

BousinoBsle cBoricTBa yactul. BoisHsl ne bponnsd. [{nuHa BoaHbl ae bpoinsa u
pa3Mepbl 00JacTH JIOKaJIM3alMu JABWXKYyIeWcss dactuubl. KopmyckymnsipHo-
BOJIHOBOM Ayanu3M. [{udpakuus 37eKTpOHOB Ha KpUCTAILIAX.

Crneunduka nzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEAEIEHHOCTEM
I'eitizendepra.

TexHUYecKue yYCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIEKTPOMETD,
(doTornemMeHT, (OTOJATUMK, TYHHEJIbHBIM MHKPOCKON, COJHEYHas OaTapes,
CBETOAMO/I.

Jlemoncmpauuu.

®oto3(hPeKT Ha YCTAHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEIIHETO (poTo3dexTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTUBJICHUS  MOJYINPOBOJAHHKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oatapes.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomot, nPAKMUKyM.

Hccnenosanue potopesucropa.

N3mepenne nocrosiaaoM [Imanka Ha ocHOBe HcciienoBanus HoTodddexTa.

UccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOJIMO]] OT HANPSIKEHUS.

Tema 2. Duzuxa amoma.

OneITel MO HCCIEIOBAHUIO CTpoeHUsi aroMa. I[lnmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. U3nydyenue u nmormomenne (pOTOHOB MpHU Mepexoie aToma
C OHOTO YPOBHSI JHEPIUU HA IPYIrOM.
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Buapl ciektpoB. CrieKTp ypOBHEM 3HEPTUH aTOMA BOJAOPOJA.

CrnoHTaHHOE M BBIHYX/ICHHOE U3JIyuyeHue cBeTa. Jlazep.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLECCHI: CIEKTPaJIbHbBIN
aHanu3 (CIEeKTPOCKOII), J1a3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu.

Monens onbita Pesepdopra.

HabGmronenne nuHe4aThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYNKA HOHU3UPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI J1a3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKmuKym.

HabGmronenue nuaeityaToro cnekrpa.

HccnenoBanne criekTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOJA U U3MEPEHHUE
noctosiHHOM Puibepra.

Tema 3. @u3zuxka amomHoz0 A0pa U INEMEHMAPHBIX YACMULY,.

Hyxknonnass moxens snpa I'eiizenOepra—lBanenko. 3apsa sjapa. MaccoBoe
yucio saapa. 3otonsl.

PanuoaktuBHOCTh. Albda-pacnaj. DJIEKTPOHHBIA M IMO3UTPOHHBIA Oera-
pacnan. ['amma-usnydeHue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaaunoakTWBHBIE HM30TONBI B MPHUPOIE.
CBolicTBa MOHM3HUPYIOUIETO HU3Jy4YeHHUs. BlMsHUE PaguOaKTUBHOCTH HA >KUBBIC
opranusmbl. EcrecTBeHHbIN POH n3nydyenus. Jozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifpe. A nepHblie cuibl. JlepekxT maccel sapa.

SAnepubie peakuuu. [lenenue u cuntes saep. AnepHsie peaktopsl. [Ipodiemsl
YIOPABISEMOIO0 TEPMOSACPHOTO CHUHTE3a. OKOJOTMYECKHE aCIIEKThl pPAa3BUTHUSA
SAIEPHON SHEPIETUKH.

MeToapl perucTpauy U UCCIAEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJCUCTBUS. bapuoHbBI, ME30HBI W JICITOHBI.
IIpencraBnenne o CtannaptHon mozenu. KBapk-TirooHHas MOJENb aApOHOB.

®uzuka 3a npenenamu CranmaptHod moxaenu. TéMHas Marepus U TEMHas
SHEprusl.

EnunacTBO (przmdeckoit KapTHHBI MUPA.

TexHn4eckue yCTporucTBa U TEXHOJIOTUYECKHE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, smepHBIii  peakTop, TEPMOSACPHBIN peakTop, aromHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusi.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

HccnenoBanne TpekoB 4acTHIl (TI0 TOTOBBIM (oTorpadusim).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

W3ydyeHune nmoriomnieHus: 6eTa-4yacTull aTFOMAHUEM.

Pa3znea 8. JjieMeHTHI aCTPOHOMHUM U ACTPOPU3UKH.
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Ortarbl pa3BUTHS aCTPOHOMUH. [IpHUKIanHOE U MUPOBO33PEHUECKOE 3HAUECHHE
actpoHoMuu. [IpuMEHHMMOCTh 3aKOHOB (U3HKU JUIsI OOBSCHEHUS MPUPOIbI
KOCMUYECKUX OOBEKTOB.

Meronbl  aCTpOHOMHYECKHX HcciieqoBaHUU. COBpEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAJAMOTEIECKOIbI, BHEATMOC(hEpPHAS aCTPOHOMHUS.

Bun 3Bé3aHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBUKEHHE.

ConHeuHas cucrtema.

Connue. ConmHeuHast akTUBHOCTb. McTounuk sHeprun CoJiHLIA U 3BE3.

3BE311bI, UX OCHOBHBIE XapaKTepUCTUKU. /lnarpaMmMa «CreKTpaibHbIN KJ1acc —
CBETHUMOCTb». 3BE3NbI TJIABHOM IMOCIEIOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» IS 3BE3] TJIABHOW IOCJIEIOBATEIBHOCTH. BHYTpEHHEE CTpOEHHE
3BE311. COBpEMEHHBIE IMPEJICTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoyHIa U
3BE3/. DTallbl )KU3HHU 3BE3]I.

Mueunsiii ITyte — nHama ['anaktuka. [lonoxkenune m aBukenue CoJsiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHBIE ABIPHL B sAApax
rajakTHK.

Bcenennas. Pacmmmpenne Beenennoii. 3akon Xa66sa. Pazoeranue rajakTuk.
Teopus bonbioro B3pbeiBa. PeIMKTOBOE U3IIyYEHHUE.

Macmtabnas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npoOiaemMbl aCTPOHOMUHU.

Yuenuuecxkue naonrooenus.

HaGmronenus 3BE31HOTO0 HEOA HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN JJIs ONpeneseHus MOJ0XKEHNsI HEOECHBIX 00OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Msi CeBEpHOro MOJyIIApHUs WU SIPKUE
3BE3/BI.

Habmionenuss B Tenmeckon JlyHbl, TUtaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHHM.

Du3HYeCKUH NPAKTUKYM.

Crioco0b! n3MepeHus: GU3NYECKUX BETUUYHMH C MCIOJIB30BaHUEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMITBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCONIOTHBIE 1 OTHOCUTENIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NUECKUX BEIHUUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUM  3aBUCUMOCTEU
(dbu3nUecKNX BEJMYMH, MPOBEpPKa MPEITIOKEHHBIX TUNoTe3 (BbIOOp U3 pabor,
ONMCAHHBIX B  TEMATHYECKHUX  pasaeiax «YUYEHUUYECKUN  DKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

O6o0maroiiee NOBTOPEHNE.
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OO6o001mIeHne U cucTeMaTH3alus COACPKAHUS pas3liesioB Kypca «MexaHuKay,
«MonekynsipHast Gu3MKa U TEPMOJUHAMUKAY, «DIEKTpoauHaMukay, «Konebanus
U BOJHB», «OCHOBBI CIHENHUATBHON TEOPHUH OTHOCUTENBHOCTHY, «KBaHTOBas
buznkay, « IMeMEHTHl ACTPOHOMUHU U ACTPOPUBUKNY.

Ponb ¢usuku u acTpoHOMHMM B IKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHON M 3TUYECKOU cepax MesTeTbHOCTH YelloBeKa, POJb U MECTO (PU3UKH
U aCTPOHOMHH B COBPEMEHHON HAay4HOW KapTUHE MUpPA, 3HAYECHHUE OIUCATEIIbHOM,
CHUCTEMATH3UPYIONIECH, OOBSICHUTEIbHOW W  TMPOTHOCTHYECKON  (QyHKIMI
buznueckoi Teopuu, poiib GU3NUECKOM TeOpUr B (POPMUPOBAHUM TIPEACTABICHUM
0 (pu3MUYeCKOW KapTUHE MHPA, MECTO (PU3MUYECKON KApTUHBI MUpPA B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUNA O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenne «kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS C YYETOM COJIEPHKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaThKU, OMOJIOTUH, XUMHUHU, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemnoie ROHAMUA, CEA3AHHBIE C U3YUECHUEM MEM 0008 HAYYHO20
NO3HaHuA: SIBICHHWE, Hay4yHbId (aKT, rumnoresa, (punMyeckas BEIWUYMHA, 3aKOH,
TEeOopus, HaONIOJEHUE, SKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUMN, U3MEPUTENIBHBIE TPUOOPHI, ITUppOBas 1adopaTopus.

Mamemamuxka: penieHUE CHUCTEMbl YpaBHEHUW. TpUroHOMETpUYecKue
GyHKIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOPBHI M MX MPOEKIUH HA OCH KOOPJWHAT, CIONKEHHUE BEKTOPOB.
[IpousBonnbie 3nemeHTapHbIX (QyHkiWA. [lpu3Haku MOJO00MS TPEYroJIbHUKOB,
ompeiesieHHEe TUIOMAIU TIIOCKUX (GUryp u o0béma Tel.

buonocua: >nektpuyeckue SBICHUS B KUBOW MpUPOJE, KoJieOaTellbHbIE
JNBWKEHUST B JKUBOM MPUPOAE, HKOJIOTUUECKUE PHUCKU TMpU MNPOU3BOACTBE
AIEKTPOIHEPTUH,  DICKTPOMATHUTHOE  3arpsi3HEHUE  OKPYKAIoUIEH  Cpebl,
yIIbTPAa3BYKOBasi JAUArHOCTHKAa B MEIUIMHE, ONTUYECKHUE SIBJICHUS B KUBOU
IpUpOE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUTMYECKAS] CTPYKTYpa TBEPABIX
TEN, MEXaHW3Mbl O0Opa30BaHMSI KPUCTAUIMUECKOW PEMETKH, CIEKTPATbHBIN
aHaJIN3.

I'eocpaghusn: wmarHuTHble TONIOCA 3€MJIM, 3&JI€KH MArHUTHBIX DY,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHHUTOB,
AJIEKTpoABUTATENb SIKOOW, reHepaTop MEPEMEHHOTO TOKa, WHAYKIIMOHHAS IeYb,
JMHUU 3JEKTponepeaay, 3J1eKTPOABUraTeNb, paaap, paAUONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-meub, yIbTpa3ByKOBas JUArHOCTHKA B TEXHHKE,
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IPOCKITMOHHBIN amnmapar, BOJOKOHHAsS ONTHKA, COJIHEUHAsl OaTtapes, CIyTHUKOBBIC
IIPUEMHUKM, SJICPHAS SHEPIreTUKA U SKOJIOTUUECKHUE aCIIEKThI €€ Pa3BUTHS.
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IINTAHUPYEMBIE PE3VJIbTATBEI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIHEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yJbTaTbl OCBOEHMS YydeOHoro mnpeamera «Dusnkan
JOJDKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIINXCSl PyKOBOJICTBOBAThCS
c(OpMUPOBAHHON BHYTPEHHEH TMO3ULIMEH JMYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTALIMM, MO3UTUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM ILIEHHOCTSIM POCCUICKOr0o OOIIECTBA, PaCIIUPEHHUE >KU3HEHHOI'O
OMBITA W OINBITA JIEATEIBHOCTH B IIPOLIECCE PEAIM3alMU OCHOBHBIX HaIlPaBJICHUM
BOCIIUTATENIbHON J€STEILHOCTH, B TOM YHCIIE B YACTH:

IrPa’XKAAHCKOr0 BOCIIUTAHUA:

e CcQOPMUPOBAHHOCTh  TIPAXKJIAHCKOW  MO3UIMH  OOy4alollerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOr0O 00IECTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIEYETOBEUECKMX T'YMAHUCTHYECKUX U
JE€MOKPATUYECKUX LIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOliecTBa, Yy4yacTBOBaTh B CaMOYIpaBiI€HMH B 0Opa30oBaTEIbHOU
OpraHu3allly;

e YMEHME B3aUMOJCHCTBOBaTH C  COLUMAJIbHBIMM  WHCTUTYTaMHU B
COOTBETCTBHHM C UX QYHKUUAMH U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU NESATENBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHMS

e chOpMUPOBAHHOCTH POCCHICKOU rpaXXJaHCKOU HUJICHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHHIM
POCCHUNCKHX YUEHBIX B 00JIaCTH (PU3UKH U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHHS;

e CIOCOOHOCTH OLICHHMBATh CUTYAlUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHCIIE B JEATEIBHOCTH YUEHOTO;

e OCO3HAHHE JUYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYIyIIero.

3CTETHYECKOT0 BOCIIUTAHHUSA:

e DOCTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOUYas JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PUINUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHMSI:
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e HHTEpEC K pa3nu4HbIM chepam mpodecCuoHAIBHON AeSTEIHHOCTH, B TOM
YHUCJI€ CBS3aHHBIM C (U3UKOM H TEXHUKOM, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOpP Oyayiiel nmpodeccuu U pean3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIC TIJIaHbL;

e TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUI0 W CaMOOOPa30BaHUIO B
00acTH (PU3UKHU Ha MPOTSHKEHUU BCEH KU3HU.

IKOJIOTHY€ECKOr0 BOCTIUTAHUS:

e Cc(POPMUPOBAHHOCTH DKOJIOTMUECKOW KYJIBTYPhl, OCO3HAaHHUE TI00aTBLHOTO
XapakTepa SKOJOTUYECKUX TPOoOIIieMm;

e IUIAHUPOBAHUE W OCYILIECTBICHHUE JICHCTBUU B OKpYy)Kaloled cpeae Ha
OCHOBE 3HaHUS 1eJIeil YCTOMUHNBOIO Pa3BUTHS YEJIOBEUECTRA;

e pACHIMPCHHE OIbITa JCATECILHOCTH 3KOJOTWYSCKON HAIPaBICHHOCTH Ha
OCHOBE MMCIOIINXCS 3HAHUH 10 (PU3HKE.

LHEHHOCTH HAYYHOT'0 MO3HAHUS:

e cOopMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHS (PU3UYECCKON HAYKH,

e OCO3HAaHWC ICHHOCTH HAYYHOW JEATEILHOCTH, TOTOBHOCTH B IPOIECCE
M3y4YeHHS] (DU3UKHA OCYIIECTBIATh IPOCKTHYIO M HCCIEI0BATEILCKYIO
NeSATEIHPHOCTDh WHINBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUSA
ba3oBble Jornueckue aeiicTBU:
e CaMOCTOSITENILHO  (POPMYJIMPOBaTH U  aAKTyaJIU3UpPOBATH MPOOJIEMY,
paccmaTtpuBaTh €€ BCECTOPOHHE;
e ONpPENENATh LENU JCATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHUH HUX
JOCTUKECHUS,
e BBIBJIATH 3aKOHOMEPHOCTM M NPOTHUBOPEUHS B PacCMATPUBAEMBIX
(u3HUECKUX SIBICHUSX;
e paspabaThiBaTh IJIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOITUXCS
MaTepUaIbHbIX U HEMAaTEPHUAIbHBIX PECYPCOB;
e BHOCUTb KOPPEKTHUBBI B [I€ATEIBHOCTb, OLICHUBaTh COOTBETCTBUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU ITOCIICICTBUM JIESITEIBHOCTH;
e KOOPJAMHHUPOBATH U BBHINOJHATH pabOTy B YCIOBUSX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBHUS;
e pa3BUBATh KPEATUBHOE MBIILICHUE MIPU PEIICHNN KU3ZHEHHBIX TPOOJIEM.
ba3zoBble uccienoBarebcKue 1eiicTBUA:
e BJIAJICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUYEBBIMU MOHATUSIMUA U METOAAMHU
bu3nUecKol HAyKu;
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e BIAJETH HaBBIKaMU y4eOHO-HCCIIeI0BATEIIHLCKON u MPOEKTHOM
JeSTENbHOCTH B 00MacTv (PU3UKHU, CHOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOATETILHOMY TIOMCKY METOJIOB pelieHus: 3a1ad  (pU3UYeCcKOoro
COJIEpKaHUsl, TPUMEHEHHIO PA3JIMYHbIX METO/IOB IMO3HAHUS;

e BIAQACTh BUJAMU JEATEIBHOCTH [0 MOJYYEHHIO HOBOI'O 3HAHUA, €ro
MHTEpIpETaIliy, MPeoOpa30BaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YUeOHBIX
CUTyallUsX, B TOM YHCIIE MPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00JacTU
buzuku;

e BBISBIATh NPUYMHHO-CJIEJACTBEHHBIE CBS3UM M AKTyallU3UPOBaTh 3ajiavy,
BBIBUraTh TUNOTE3Yy €€ pEIICHWs, HaXOAuThb apryMEHThl  JUIS
JI0Ka3aTeNbCTBA CBOMX YTBEPKACHUM, 3a/aBaTh MapamMeTpbl U KPUTEPUU
pelieHus;

e QHAJIM3HUPOBATH TOJIYYEHHBIE B XOJI€ pEIICHUSA 3aJayd Pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JTIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBUSX;

e cTaBUThb U (opMyaUpOBaTh COOCTBEHHBIE 33Jaud B 0Opa30BATEIHLHOMN
NESATeTLHOCTU, B TOM YHUCJIE TIPU U3YUYECHUU (PUBUKH,

e J1aBaTh OIIEHKY HOBBIM CHUTYaIIMsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

e YMETh TNEPEHOCUTh 3HAHUSA MO (U3MKE B TNPAKTUUECKYIO 00JIacTh
KUZHEACATEITLHOCTH;

e YMETh MHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTElH;

e BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTh OPUTHHAIBHBIC MTOIX0/IbI U PEIICHUS;

e CTaBUTb MPOOJIEMBI U 3aJ]a4H, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIIICHUS.

Pabora ¢ undpopmanmeii:

e BJAJCTh HaBBIKAMHU IMOJY4YECHUS UHPOpMAIUU (PUBHUECKOTO COJEpKaAHUS
M3 UCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH MOUCK,
aHaau3, CUCTEMAaTH3alMI0 U HHTEPOpeTaluio HHPOpMAIUU Pa3TUYHBIX
BUJIOB ¥ )OPM TIPEACTABIICHIS;

e OIIEHWBATH JJOCTOBEPHOCTH MH(POPMAIIHH;

e HCIOJB30BAaTh CpeNCTBA HWH(POPMAIMOHHBIX W KOMMYHUKAITMOHHBIX
TEXHOJIOTUA B  PEUNICHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHW3alMOHHBIX 33/lad C COONIOJICHUEM TPEOOBAHUI SPTOHOMUKH,
TEXHUKA O€30MaCHOCTH, THUTHEHBI, PECypCcOCOEepeKeHHUs, TMPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON O€30MaCHOCTH;

e CO3/1aBaTh TEKCThI (PU3UYECKOTO CONEpKaHUS B Pa3IUYHBIX (opMarax C
y4€TOM Ha3zHayeHUsT HWHGOpPMAMK W IIEJICBOM ayAUTOPHH, BBIOUpAs
ONTUMAJIbHYIO (DOPMY MPECTABICHUS U BU3yaTTU3AIIHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUA:
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e OCYIIECTBIATH OOIICHHWE Ha YypokKax (U3UKK W BO BHEYPOUHOU
NEATEIbHOCTH;

e pacrmo3HaBaTh NPEANOCHUIKM KOH(MJIMKTHBIX CHUTyallMd M CMSAr4aTh
KOH(ITUKTHI;

e Pa3BEPHYTO W JOTMYHO H3J1araTb CBOIO TOYKY 3PEHHs C UCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

e IOHMMATh M  HCHOJB30BaTh  IIPEUMYINECTBA  KOMAHIHOM W
VH/IMBUTyaJIbHOU paboThI;

e BbIOMpATh TEMATHKy U METOJ/Ibl COBMECTHBIX JEMCTBUN C y4€TOM OOLIMX
UHTEPECOB U BO3MOKHOCTEN KaXKI0T0 YICHA KOJIJICKTHUBA,;

e IPUHUMATHL LEJIM COBMECTHOM JEATCIBHOCTH, OPraHU30BBIBATH U
KOOPJAMHUPOBATh JCHUCTBUS MO €€ JOCTHKEHHUIO: COCTaBIIATh IUIaH
JeNCTBUM, pacipeiesTh POJid ¢ YYETOM MHEHUN YyYaCTHUKOB, OOCYK/1aTh
pe3yabTaThl COBMECTHOM padOThI;

e OILICHMBATh KAYECTBO CBOETO BKJIAaJa M KaXXJIOTO YYAaCTHHKAa KOMaH]bI B
o0l pe3yabTaT no pa3pabOTaHHBIM KPUTEPHUSIM;

e TIpemjaraTb HOBBIE MPOEKTHI, OLIEHWBATh HUAEU C IO3ULIUU HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

e OCYLIECTBIJIATh MO3UTHMBHOE CTPATETUYECKOE TOBEACHUE B Pa3JIMYHBIX

CUTyallusiX, TMpOSBISATH  TBOPYECTBO U  BooOpakeHue,  OBITh
WHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Camoopranuszanus:

e CAMOCTOSITEJIBHO OCYUIECTBJISITH [O3HABATEIbHYIO JIEATEIBbHOCTh B
obnmactd (PU3NKK U AaCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopmMynupoBaTh COOCTBEHHBIE 3a1aUH;

e CaMOCTOSITEJILHO COCTAaBISITh IUIAH PEIICHUSI PACUETHBIX U KAYECTBEHHBIX
3a/1a4, IJIaH BBINOJHEHUS MPAKTUYECKON padOThl C YUYETOM UMEIOLIUXCS
pECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHHI;

e J1aBaTh OLIEHKY HOBBIM CUTYaIIUSIM;

e pacmmmMpsTh pPaMKA ~ y4eOHOTO TpeAMEeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTCHUM;

e JleNaTh OCO3HAHHBIN BBHIOOpP, aApPryMEHTHPOBATH €ro, OpaTh Ha ceO0s
OTBETCTBEHHOCTh 32 PELICHUE;

e OIIEHMBATH MPUOOPETEHHBIN OIIBIT;

e CmocoOCTBOBAaTh (HOPMHUPOBAHUIO U TPOSIBICHUIO 3PYIUIIMA B 00OJIACTH
(¢u3KMKHU, MOCTOSHHO TOBBIIIATH CBOW 0OpPa30BATENbHBIA M KYyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI HHTEJJIEKT:
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e JIaBaTh OILICHKY HOBBIM CHUTYaIlUsM, BHOCUTh KOPPEKTUBBI B ICITEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

e BIIQJICTh HAaBbIKAMU TMO3HABATEIHLHON pe(dlieKCMM Kak OCO3HAHUS
COBEPIIIAEMbIX JEHCTBUN M MBICIUTEIbHBIX MPOIECCOB, UX PE3YyIbTATOB U
OCHOBAHMUI;

e HCIMOJb30BaTh MNPUEMBI pediieKCUU s OIEHKH CHUTyalluu, BbIOOpa
BEPHOTO PEIICHUS;

e yMETh OIICHHBATh PUCKHM U CBOEBPEMEHHO MPUHUMAThH PEIICHUS IO HX
CHUKEHHUIO;

e TMPUHMMATh MOTHBBI M apryMEHTHl APYIHX IMPU aHAIM3€ pPE3yJbTaTOB
NeSITEIbHOCTH;

e TPUHUMATH ceOsl, TOHMMAas CBOM HEJIOCTAaTKH M IOCTOMHCTBA,

e TMPUHUMATh MOTHBBI M apryMEHTHl APYTHX IPH aHAIHM3€ pPE3yJbTaTOB
NeSITENIbHOCTH;

e TIPU3HABAThH CBOE MPABO W MPABO JPYTUX HA ONTHOKH.

B mpomecce gocTHKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMEI I10
buzuke s ypOBHS cpeaHero oOiiero o00pa3oBaHUS Yy O0Yy4YarOIIMXCS

COBEPIIICHCTBYETCS AMOITMOHAIIbHBIN HUHTEJUICKT, TIPEIIOIar afO I
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWA,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

AMOILIMOHAJILHOE COCTOSIHUE, BUAETh HAINPABIEHUS Pa3BUTHA COOCTBEHHOM
SMOLIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBaHHUA, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIOCOOHOCTh aJalTHPOBATHCS K
SMOILIMOHAJIEHBIM HM3MEHEHUSIM M TPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIFOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LIETU
U yCIIEXy, ONTUMHU3M, HHULIMATUBHOCTb, YMEHHE JE€HCTBOBAThH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIIATHH, BKJIIOYAIOIIEH CIHOCOOHOCTh TMOHHMMATh AMOLIMOHAJIBHOE
COCTOSIHME JpPYTUX, YYWUTHIBATH €r0 MpPHU OCYIIECTBICHUU OOILIEHUS,
CIIOCOOHOCTH K COUYBCTBHUIO U CONEPEKUBAHUIO;

e COIMANBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh  BBICTPAUBATH
OTHOLIEHUS C JAPYIMMH JIOJbMH, 3a00TUTHCS, MPOSIBIATH HHTEPEC H
pasperiaTh KOHQIUKTHI.

INPEJIMETHBIE PE3YJIBTATBI
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K xonmy oOyuenust B 10 knacce mpeIMETHBIE PE3YNbTaThl Ha YTIIyOJIEHHOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCST YMEHUI:

e TIIOHMMATh pOJb (PU3UKM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOM, COIMATbHOM W OJTUYECKOM cdepax AesaTeIbHOCTU
YeJIoBeKa, POJib U MECTO (DU3MKU B COBPEMEHHOUW HAy4YHON KapTUHE MUPA,
3HAUEHHUE OIMHCATENIbHOM, CHUCTEMAaTU3UPYIOLIEH, OOBICHUTEIBHOU U
OPOTHOCTUYECKOW  (DYHKIMM  (u3Mueckoil TEOpUuH — MEXaHUKH,
MOJIEKYJISIPHOW (DU3UKM U TEPMOJUHAMUKH, POJIb (PU3UUECKOW TEOpHUH B
(dbopMUpOBaHUY TIPEICTABICHUN O (U3NUECKON KapTUHE MUPA;

e pasnuyaTh YCJOBHS TNPUMEHHUMOCTH Mojelied (U3MYECKUuX Ten W
npoleccoB (SIBIEHUM): WHEpIHaTIbHAs CUCTeMa OTCYETa, aOCOJIFOTHO
TBEPIOE TENO, MaTepuajibHasi TOUYKA, PABHOYCKOPEHHOE JIBUKCHMUE,
CBOOOJIHOE TaJicHue, aOCOJIIOTHO ympyras jaedopmaiusi, aOCOIIOTHO
yIpyroe u abCoJIFOTHO HEYIPYroe CTOJKHOBEHHS, MOJIEIH T'a3a, )KUAKOCTH
U TBEPJIOTO (KPUCTATUIMYECKOI0) Tejia, UACAIbHBIN ra3, TOUCYHBIN 3apsij,
OJTHOPOJIHOE BJIEKTPUUYECKOE MOJIE;

e paznuyaTh YCIOBHUS (TpaHMIlbI, 00JIACTH) NPUMEHUMOCTH (DUINUYECKUX
3aKOHOB, IMOHUMAaTh BCEOOIMI xapakTtep (yHIAaMEHTAJIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e QHAIM3UPOBATh U OOBICHATHP MEXAHUYECKHE TMPOLECChl U SBIICHHUS,
WCIIOJIB3YsI OCHOBHBIE TIOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIHLHOCTh
MEXaHUYECKOTO JIBIXKEHUS, (POpMyJbl KHUHEMATUKH PABHOYCKOPEHHOTO
NBWKEHMS, TpeoOpazoBaHusa [amuiess Juisi CKOPOCTH M TEpeMelleHus,
3akOHbl HbIOTOHA, TPUHIMII OTHOCUTENBHOCTH [l'anmunes, 3aKOH
BCEMUPHOTO TATOTECHUS, 3aKOHBI COXPAHECHHS UMITYJIbCA U MEXaHUYECKOUN
SHEPIruM, CBSI3b PAaOOTHI CUJIBI C M3MEHEHUEM MEXAHUYECKOW SHEpPTruu,
YCJIOBUSL paBHOBECHUs] TBEPJAOTro Teia), NOpPU HATOM HCMHOJIb30BAThH
MAaTEMaTH4YECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: TTpeoOpa3oBanumii [ anwiies, BTOporo
U TPEThEro 3aKOHOB HbIOTOHA, 3aKOHOB COXpPAHEHHS HMITYJIbCAa U
MEXaHUYECKON SHEPrUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

e AHAIM3HUPOBATH U OOBSCHATH TEIUIOBBIC MPOLECCHl U SBICHUS, UCTOJb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBl MoOJEKynsipHOW GUHKHA W
TEpPMOJAVHAMUKK (CBSI3b JIABJICHUS MJCAIBHOIO Ta3a CO CpeaHei
KUHETUYECKOM HSHEPrued TEMJIOBOr0 JIBMXKEHHUS W KOHIIEHTPAIUEH €ro
MOJIEKYJI, CBA3b TEMIIEPATypbl BEIIECTBA CO CPEIHENM KUHETHYECKOU
SHEPrUEN TEIIOBOrO JABMKEHUS €T0 YaCTHIL], CBA3b JABJICHUS UICAIBHOIO
raza ¢ KOHUEHTpaUMeW MOJEKYJ] U €ro TEMIIEpaTypor, YpPaBHEHHUE
MenneneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOAWHAMHUKH, 3aKOH

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW MOAMMCHIO

MYHULIUNAJIbHOE OBLLIEEOBPA3OBATE/IbBHOE ABTOHOMHOE 24.10.24 09:28 (MSK) CepTudukat 6742DA0772D01C52D236D36F5B6EAADD
YYPEXXAEHME "JINLIEU N2 1 I'. HOBOTPOULIKA OPEHBYPICKOU
OBJIACTHN", Tapckux HaTtanbst AnekcaHgposHa, AVPEKTOP




COXpPaHEHMSI PHEPrUU B TEIUIOBBIX IMPOLECCax), MPU 3TOM HCIOIb30BaTh
MaTeMaTU4eCcKOe BbIpaKEHUE 3aKOHOB, yYKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—KuaneiipoHna;

e AHANMM3HUPOBATH U OOBICHATH DJICKTPUYECKHE SBICHUS, HCIONb3Ys
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJIEKTPOJIMHAMUKH (3aKOH COXPaHCHHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAJIBHOCTb
ANEKTPOCTATUYECKOTO TMOJIs, MPUHLHUI CYNEPHO3UIUUA AIEKTPUYECKUX
NOJIEHM, IPU ATOM YyKa3blBasi YCJIOBUS NPUMEHHUMOCTH 3akoHa Kysona, a
TaK)K€ MPAKTUYECKH BaXKHbIE COOTHOLIEHWA: 3aKOHBI OMa ISl ydacTka
UenyM W Ui 3aMKHYTOM 3JIEKTPUYECKOW Ienu, 3akoH J[xoyna—JIeHna,
npasmia Kupxroda, 3akonsl dapajes Ais 31€KTPoOau3a);

e OMNWCHIBATh (HU3NUYECKUE MPOILIECCHI U SIBJICHUS, UCMOJb3Yysl BEIUYUHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbl, [JaBJIICHUE, NOTCHIMAJIbHAsI DSHEPrUsl, KUHETUYECKas
SHEPrusi, MEXaHWuyeckasi SHeprus, padoTa CHIIbI, HEHTPOCTPEMUTEIHLHOE
YCKOPEHHUE, CHJIa TSKECTH, CHJIa YNPYrOCTH, CUJIA TPEHUS, MOIIHOCTD,
SHEPrusl B3aUMOJCUCTBUS Tena ¢ 3eMiIEd BONM3U €€ MOBEPXHOCTH,
SHEprusi ymnpyrol aedopmanuyd MPYKUHBI, KOJIUYECTBO TEIJIOTHI,
a0CoJIIoTHasE TeMmreparypa Tejia, pabora B TEpMOJAWMHAMUKE, BHYTPEHHSIS
SHEPrusi HACAIHHOTO OJIHOATOMHOTO Tra3za, paboTa HJeaJbHOrO Tasa,
OTHOCHUTENIbHASL BIAXHOCTh Bo3ayxa, KIIJ waeansHOro TenmoBoro
JIBUTATEIIS; JJIEKTPUUECKOE MOJIE, HANPSIAKEHHOCTD JIEKTPUUYECKOTO MO,
HaNpPsKEHHOCTh TMOJISI TOYEYHOTO 3aps/ia WIM 3apsHKEHHOTO IIapa B
BAKYyM€ U B JIUDJICKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOrO OIS,
pPa3sHOCTh  MOTEHUUAJIOB, JJICKTPOABWKYIAS  CWJla, CHJIa  TOKa,
HANpPSKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAass €EMKOCTh IUIOCKOIO
KOHJEHCATOpa, COIMPOTUBIICHUE Yy4YaCTKa LEMUA C IOCIEA0BATEIIbHBIM U
MApAJUICIIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS JICKTPUUECKOTO MOJIS
KOHJEHCATOPA;

e OOBSICHATH  OCOOEGHHOCTH  TPOTEKaHWS  (U3WYECKUX  SIBICHHM:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBMXKEHHUE YAaCTUI[ BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, Mu(dy3usi, UcCIapeHue,
KUIIEHUE W KOHJEHCAIIMs, TJIaBJICHUE U KpUCTAILTA3AlMs, HAIIPABICHHOCTD
TEIUIONEPENAYH, IICKTPU3aLUs TeJl, SKBUIIOTEHIHAIBHOCTh IOBEPXHOCTHU
3apsKEHHOTO MPOBOJIHUKA;

e TPOBOJUTH MCCIICIOBAHNE 3aBUCHUMOCTH OJHOU (PU3MUECKON BEIIMUUHBI OT
IPYyrol €  HCHOJIb30BAaHWEM  MPSIMBIX  W3MEPEHUM, I1IpU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpOBATh pe3yabTaThl MOTYyYECHHOUN
3aBUCUMOCTH (U3MYECKHX BEJIMYMH B BUIE TpadukoB ¢ y4ETOM
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aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIeIaTh BHIBOJIBI MO Pe3yJibTaTaM
UCCJIEIOBAHMUS,

e IIPOBOJAMUTH KOCBEHHBbIE M3MEpPEHUs (PU3MUECKUX BEIMYMH, HPU STOM
BBIOMpATh ONTUMAIbHBIA METOJ] H3MEPEHMsI, OLIEHUBATh aOCONIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

e TPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON THIOTE3bl: IIAHUPOBATh
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBAThH
MOJIyYCHHbIE PE3YJIbTaThl W JIEJIaTh BBIBOJ O CTAaTyc€ MPEaIOKEHHOM
TUIOTE3HI;

e CcOONIO/ATh MpaBuiia O€30MaCHOTO TPyAa MPHU MPOBEACHUM UCCIEIOBAHUMI
B paMKax y4eOHOTro DOSKCHEpPUMEHTa, TMpakTUKymMa U  y4eOHO-
UCCJIeIOBATEIbCKOM W TPOEKTHOW JESTEIBbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPaTOPHOr0 000PYA0BaHMUS;

e pemiaTh pacy€THbIE 3a/ayd C SBHO 3aJlaHHOM M HEABHO 3aJlaHHOMN
(¢u3nyuecKol MOJIENbI0: HA OCHOBAaHMHU aHAlIU3a YCIOBUS OOOCHOBBIBATh
BbIOOp (u3MuecKol MoJAeNM, OTBeuarled TpeOOBaHUAM 3ajayH,
OpPUMEHATH  (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJaThl
(GU3NYECKUX TEOpHid TPU HCIONH30BAHMM MATEeMAaTUYECKUX METOJIOB
peleHus 3a/1a4, IPOBOIUTh Pacu&Thl HA OCHOBAaHMH UMEIOIINXCS TaHHBIX,
aHAJIM3UPOBATh PE3yAbTaThl M KOPPEKTUPOBATH METOABl PEIICHHS C
y4€TOM TMOYYCHHBIX PEe3yIbTaTOB;

e pemaTrh KadeCTBEHHBIE 3aJauyd, TPEeOyIOIIue NPUMEHEHHUS 3HAHUN Wu3
pasHBIX pa3zenoB Kypca GU3MKH, a TAaK)Ke MHTErpalliy 3HAHUHN U3 APYTUX
MPEJAMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ ONOPOil Ha U3yUYEHHbBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3UYECKUE SIBICHUS;

e HCIOJIb30BaTh TEOPETHMUYECKHUE 3HAHUSA M OOBSICHEHHS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHHUECKUX yCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

e TMPHUBOAUTH NPUMEPHI BKIAJa POCCHICKUX U 3apyOekHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

e AHAJIM3UPOBATH U OILCHUBATH MOCIEACTBUS OBITOBOI U MPOU3BOICTBEHHON
JESITENbHOCTH YEJIOBeKa, CBSI3aHHOM ¢ (PU3MUECKUMHU MpOLECccCaMH, C
MO3UINI 3KOJIOTHYECKON 6€30MacHOCTH, MPEACTABICHHUH O palOHATbHOM
IPUPOJIONIONB30BAaHUM, a TAKXKE Pa3yMHOM HCIOJb30BaHUU JOCTHXKEHUN
HAyKM W TEXHOJOTMH JUId JalbHEWIIero pa3BUTUA YeIOBEYECKOIro
00I11eCTBa;
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e TMPUMEHATH PA3IUYHBIE CHOCOOBI paboThl ¢ MHMOpMaIUe (HU3UIECKOTOo
COJEp’KaHUSI C HCIIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMALMOHHBIX
TEXHOJIOTMM, MPU 3TOM HCIIOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE
TEXHOJIOTMM JJIsl TIOMCKA, NepepaboTKU U TNpeabsBICHUS Y4eOHOU u
HaY4YHO-TIOMYJISIPHOM MH(OpMalLUK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uH(pOpMAaIINK, TOJYYCHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUUYECKU
aHAIM3UpOBaTh  MOJy4aemMyr0  HuHdoOpMmanuio W OIEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA MH(POPMAIIUK;

e TPOSBIATH OpraHu3alMOHHbIE u NO03HABATEJIbHBIC YMEHHUSI
CaMOCTOSATEILHOTO ~ NPHUOOPETeHHMs] HOBBIX 3HAHUKW B TIpolecce
BBITIOJTHEHHS IPOCKTHBIX U yU4E€OHO-UCCIIEIOBATEILCKUX PadoT;

e paboTaTh B TPYMIE C HWCIOJTHCHHEM pPa3JMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, pAllMOHATBHO PACIPEACATh NEATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsAX, aJ[eKBaTHO OLICHWBATh BKJAJ KaKJIOTO W3
YYaCTHHKOB TPYIIIHI B PEIICHUE PaCCMaTPUBAEMOM TTPOOIIEMBI;

e TPOSBIATH MOTUBAIMIO K OyAyIIei mpodecCrnoHaIbHON AeSTEIBHOCTH IO
CHEHHUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOQPHIIS.

K xonmy oOyuenust B 11 knacce mpenMETHBIE PE3YNIbTAaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e TIIOHMMATh pOJIb (PU3UKK B DKOHOMHUYECKOW, TEXHOJIOTHMUYECKOM,
COLIMAJIbHOW U 3TUYECKON cdepax JAesTENHbHOCTU YelIOBEeKa, POJib U MECTO
Gu3MKM B COBPEMEHHOW HAyYHOM KapTUHE MHpA, POJb ACTPOHOMHUU B
NPAaKTUYECKON JESATEIbHOCTH YEJOBEKAa M JAJbHEUIIEM HAy4HO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHHUE ONMUCATEIIbHOM, CHCTEMaTU3UPYIOLLIEH,
OOBSICHUTEILHON W TMPOTHOCTUYECKON (YHKIUN (HU3NUECKOU TEOpUU —
ANEKTPOJANHAMUKH, CHEUUATBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuku, poib (uU3MYecKko Teopuu B (POPMUPOBAHUU MPEACTABICHUNA O
duznueckol KapTUHE MHpa, MECTO (U3MUECKOW KapTUHBI MUpa B OO0IIEM
Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOIE;

e pasznuyaTh YCJIOBHS TNPUMEHUMOCTH Mojeied (U3nYeckux Ten u
pOLIECCOB  (SBJIICHUM): OJHOPOAHOE DIEKTPUYECKOE U OJHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKHUE KOJIeOaHHs, MAaTEMAaTUUECKUN MasTHUK,
WJICAIbHBIA NPYKUHHBIA MasTHUK, TAPMOHUYECKHE BOJHBI, WJICAIbHBIN
KoJie0aTeIbHbIA KOHTYpP, TOHKAs JIMH3a, MOJEJIeH aToMa, aTOMHOIO si/ipa 1
KBaHTOBOM MOJIC/IU CBETA;

e pa3nuyaTh YCJIOBHUS (TpaHMIlbI, 00JIACTH) MPUMEHUMOCTH (DUINUYECKUX
3aKOHOB, MMOHUMAaTh BCEOOIMM xapakTep (yHIAAMEHTaJbHBIX 3aKOHOB U

OFrNAHMNYCHHOCTE UCHOIOBEROBRAHUYA UACTHEIX 3AKOHOB:
oipa \ % U1 b 1Mo oHaboUbaiiy Ta'c1Hb SaiY

;;;;;;;;; O 1TXI71 D% A N =)
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e AHANM3HUPOBATH M OOBACHATH IIEKTPOMArHUTHBIE MPOIIECCHl U SIBJICHUS,
UCIIOJb3Ysd OCHOBHBIE TIOJIOKEHHSI U 3aKOHBl D3JIEKTPOJUHAMHUKUA U
CHEeIUaIbHOM  TEOpPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHUs
ANEKTPUYECKOro 3apsjaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMArHUTHOM  WHAYKUMH, npaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE DJJIEKTPUYECKOM 1€MW CO CKOPOCTHIO
U3MEHEHUs ~ CWUJIbl  TOKa,  MOCTYJaTbl  CIEIUAIbHOM  TEOpUU
OTHOCHUTEJIbHOCTH DUHINTEHHA);

e AHANM3HUPOBATH U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHHUS, UCTIOIb3YS
MOJIO)KEHUSI ~ KBAaHTOBOW  (u3uKu  (ypaBHEHHUE  DUHIITEHHA 1A
dororddexra, mepBbli U BTOpod moctynatel bopa, mnpuHUUDN
COOTHOILIEHUsI HeonpeaenéHHocTel [eiizenbepra, 3aKOHBI COXpaHEHUS
3apsiZIOBOTO U MAacCOBOT'O YMCENI M SHEPTUU B SIJEPHBIX PEAKIMAX, 3aKOH
PaAMOAaKTUBHOTO pacraja);

e OMNKCHIBATh (HU3NYECKUE MPOILIECCHI U SBJICHUS, HCMOJb3Yysl BEIUYUHBI:
HANpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIUAN 3JEKTPOCTATUYECKOTrO
MoJisl, Pa3HOCTh IMOTEHLMAJIOB, JJICKTPOJBIIKYIAs CUJa, WHIYKIIHS
MarHMTHOTO TIOJIsl, MAarHUTHBIM TOTOK, CWia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABUKYINAS CHUJIa CAMOWHIYKIIUM, SHEPTrUs MArHUTHOTO TOJIS
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA UMIYJbC, IOJHAs DHEPrus,
SHEPrusi TOKOSI CBOOOJHOW YAaCTHIbl, SHEPrUs W UMIYJIbC (POTOHA,
MacCOBO€ YHCIIO U 3apsia Apa, SHEPTH CBSA3H s/Ipa;

e OOBICHATH  OCOOEHHOCTHM  MPOTEKaHUs  (U3UYECKUX  SIBICHMII:
ANIEKTPOMArHUTHAS UHAYKIUS, CAMOUHAYKIIUS, PE30HAHC, UHTEpPEPEHIUS
BOJH, Audpakiusi, JUCIEPCUS, TOJHOE BHYTPEHHEE OTpa)xKeHue,
dotoanektpuueckuid 3Pdext (doToddpdext), annha- u Oera-pacnaibl
aiep, raMma-usilydyeHue snep, (GU3NYeCKHe MNPUHIUIIBI CHEKTPaTIbHOTO
aHanu3a u paboThI Jia3epa;

e OINpENENsATh HAMpPABICHHE WHIYKIMM MArHUTHOTO TMOJs MPOBOJHHMKA C
TOKOM, CUJIbl AMniepa u cuibl JIopeHua;

e CTPOWTH U300pAKEHUE, CO3/IaBAEMOE TUIOCKHM 3€pKaJIOM, TOHKOHN JTMH30M,
U PaCCUUTHIBATH €T0 XaPAKTEPUCTUKH;

e TMPUMEHATH OCHOBOMOJIATAIOIINE ACTPOHOMHUYECKHE MOHSTUSA, TEOPUU H
3aKOHBI I aHalm3a MW OOBACHCHUS (U3UUYCCKUX  IPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAax, B MEKIaJlaKTUUECKON
cpene; ABUKEHUsI HEOSCHBIX TeJl, BOIONNH 3BE3]] M BeelleHHOIM;

e TMPOBOJUTH WCCIEIOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIUYUH C
WCIIOJB30BAaHUEM TMPAMBIX HW3MEPEHUW, MPU STOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCUPOBATh pe3yibTaThl MOJYYCHHOW 3aBUCUMOCTH
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¢uznuecknx BENMYMH B BHIE TpaduKOB C Y4E€TOM abCONTIOTHBIX
IIOIPEIIHOCTE  M3MEPEHMM, JeJaTh  BBIBOABI [0  pe3ysbTaTaM
UCCJIeIOBAHNUS,

e TMPOBOJUTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYUH, TPHU ITOM
BBIOMpATh ONTHUMAJBHBIA METOJ] MU3MEPEHHSs, OIEHUBATh A0OCOJIOTHBIEC U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX U3MEPEHHUI;

e TPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON THIOTE3bl: IIAHUPOBATh
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBAThH
MOJIyY€HHbIE PE3yJIbTaThl W JeNIaTh BBIBOJ O CTAaTyC€ MPEaOKEHHOU
TUIOTE3BI;

e OMNHUCHIBATh METO/IbI MOJYUYECHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUK;

e CcOONIO/ATh MpaBuiia O€30MACHOTO TPYyAa MPU MPOBEACHUU HUCCIEAOBAHUMN
B paMKax yd4eOHOro DOSKCHEpUMEHTa, MpakTUKymMa U  y4eOHO-
UCCJIeIOBATEIbCKOM W TPOEKTHOW JESATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOICTB U J1a0OPaTOPHOr0 000PYA0BaHMUS;

e pelIaTh pACYETHBIE 3aJa4d C SBHO 3aJaHHOW W HESIBHO 3aJaHHOM
(¢u3nueckol MOJENbIO: Ha OCHOBAaHWM aHaJM3a YCJIOBHUS BbIOMPATH
¢usznueckre MOJeNH, OTBEYalolIMe TPEOOBAHUAM 3aJaud, HPUMEHSThH
(GopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJIAThl (PU3UYECKUX TEOpUI
IpU  HWCIOJb30BAHUM MATEMaTUYECKMX METOJOB pEIIeHHs  3ajad,
MIPOBOJUTH PACUETHI HA OCHOBAHWU MMEIOIINUXCS JaHHBIX, aHAJTU3UPOBATh
pE3yNbTaThl U KOPPEKTUPOBATH METO/BI PEIICHUS C YYETOM MOJTYYEHHBIX
pE3yNIbTATOB;

e pemiaTb KayeCTBEHHBbIE 3aJaud, TPeOylollue MPUMEHEHUs 3HAHUU U3
pa3HbBIX pa3le’oB Kypca (PU3MKH, a TAaKKE MHTErpaluy 3HAHUW U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAMBATh JIOTHUYECKYIO
LEMTOYKY PACCYKJIEHUI C ONIOPOIl HA N3yYEHHbBIE 3AKOHBI, 3AKOHOMEPHOCTH
U puU3NYECKUE SIBICHHUS;

e HCIOJb30BATh TEOPETHUECKHE 3HAHUA [UIsi OOBSCHEHHS OCHOBHBIX
MPUHITUTIOB PabOThI M3MEPUTENHHBIX MPUOOPOB, TEXHHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX TIPOLIECCOB;

e TMPUBOAUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

e AHANM3HWPOBATH U OIICHUBATH MOCJEICTBUS OBITOBOM U MPOU3BOJICTBEHHOM
JESITEIbHOCTH YeJIOBEKa, CBS3aHHOM ¢ (PU3MYECKHMMM IpolLieccaMu, C
MO3UINI 3KOJIOTHYECKON 6€30MacHOCTH, MPEACTABICHHUH O palOHATbHOM
MIPUPOJIONIOIB30BAHUY, & TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTHKEHUUN
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HAyKM W TEXHOJIOTWHA Ui JajJbHEHIIEro pa3BUTUS YEJIOBEUECKOIO
00I11eCTBa;

e TMPUMEHATH PaA3IUYHBIE CHOCOOBI paboThl ¢ MHMOpMaIel (HU3MIECKOro
COJIEp’)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX MH()OPMALMOHHBIX
TEXHOJIOTMH, MPU 3TOM MHCIIOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE
TEXHOJIOTMHM JJIl TIOHMCKA, TepepabOoTKU U TNPEIbsIBICHUS Y4eOHOU u
HaY4YHO-TIOMYJISIPHOM MH(OpManuy, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIUU
UHpOpMAIMK, NOJYYEHHOH M3 pa3IMYHBIX HMCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  NOJy4aeMyro  HMHQOpMAIMI0 W OLIEHMBAaTh €€
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA HH(OpMaLUY;

e TMPOSBIATH OpraHu3alMOHHbIE u M03HABATEJIbHBIE yYMEHUS
CaMOCTOSATEILHOTO ~ NPHUOOPETEHHs] HOBBIX 3HAHUW B Ipolecce
BBITOJIHEHUS IPOEKTHBIX U yUEOHO-UCCIIE0BATENbCKUX PadoT;

e paboTaTh B TpPYyINIE C HCIOJHEHHWEM pa3JIMYHBIX COLHUAJIBHBIX POJICH,
IJIaHUPOBATH PAOOTy TPYIIIbI, PALIMOHATIBHO PACHIPEALIATh AEITEIbHOCTh
B HECTaHAAPTHBIX CUTYallMsAX, aJI€KBAaTHO OLICHMBATh BKJIAJ KaXKJIOT0O M3
YYaCTHUKOB IPYIIIbl B PEIIEHHE pACCMAaTPUBAEMOM TPOOIIEMBI;

e TMPOSBIATH MOTUBALIMIO K Oyayied npodeccuOHaIbHON IEeATETbHOCTH 110
CHEUATBHOCTIM (PU3HKO-TEXHUYECKOTO TPOQPHIIS.
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Hroro mo paznery 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
CucremaTu3zanus u 060011eHNE
IIPEIMETHOTO COZIEP>KAHUS U OIIbITA bubmmoreka ITOK
7.1 . 15
JESATENHHOCTH, TPUOOPETEHHOTO TIPH https://m.edso0.ru/39859ef1
n3ydyeHnu kypca ¢pusuku 10 — 11 kmaccos
Hroro no pazueny 15
bubmuoreka [JOK
P 1
C3CPBHOC BpE 0 https://m.edso00.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 170 4 16
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHBbIE
Ne JlaTa HudpoBLIe
Tema ypoka Kontposbubie | IlpakTHueckue p
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
1 ®dusnka — pyHIaMeHTanbHas HAyKa O 1 bubmuoreka [IOK
MpUpoIe https://m.edsoo.ru/1beef346
5 HayuHnblii MeTOA MO3HAHUSI U METO/IbI 1 bubnunoreka [HOK
ucciae0BaHus GU3NYECKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B MIPOIIECCEe
3 no3HaHus npupoasl. HaGmronenue u 1 bubnnorexa [OK
PHPOISL https://m.edsoo.ru/34c49931
AKCIIEPUMEHT B (hU3HKe
CrniocoObl n3MepeHust GPU3NIECKUX bubmuoreka [IOK
4 1
BEJINYUH https://m.edsoo.ru/ca2def03
AOCONIOTHAs U OTHOCUTENIbHAS
) MOTPELIHOCTH U3MEPEHUIN (PU3NYECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MogenupoBanue B ¢pusuke. Poib u
6 MecTO (U3HUKH B POPMUPOBAHUU 1 bubnunoreka [HOK
COBPEMEHHOW HAY4YHOU KapTHUHBI MUPA, https://m.edsoo.ru/eabbdedl
B IIPAKTUYECKON NEATENBHOCTH JIIOIEH
Mexanudeckoe nBrxenue. Cucrema
7 orcuera. OTHOCUTEIIBHOCTD 1 bu6nunoreka [JOK
MEXaHM4YeCKOro apuxeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKH
8 Pannyc-BexTop MaTepuanbHONW TOUYKH, 1 bubnuoreka [JOK
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€ro MPOEKIIMU Ha OCU KOOPAUHAT. https://m.edso0.ru/30a108a5
Tpaekropus. [lepemenienue. CKOpoCTb.

Nx npoeknuyu Ha OCH KOOpAMHAT

PaBHOMEpHOE npsIMOTIMHENHOE

9 nBmkenue. ['papuueckoe onucanue 1 bu6mmoreka [IOK
PaBHOMEPHOTO MIPSMOJIUHEHHOT O https://m.edso0.ru/89ba7190
JIBHKCHUS
CrnoxxeHne rnepeMenieHnid U CKOPOCTEH. bubnmnoreka [HOK

10 1
Pemenne 3amay https://m.edsoo.ru/761d18aa
HepaBHOoMepHOE nBHKEHNE.

11 MrHoBeHHasi CKOPOCTb. Y CKOpEHHUE. 1 bubmuoreka LIOK
[IpsimonuHETHOE ABUKEHUE C https://m.edso0.ru/a99549a7
MTOCTOSIHHBIM YCKOPEHUEM
['paduueckoe onucanue

12 MPSMOJIMHEMHOT'O IBUYKEHUSI C 1 bubnnorexa [OK

https://m.edsoo.ru/b7560bbf
MIOCTOSTHHBIM YCKOPEHUEM
CBoboHOE TasieHne. Y CKopeHue

13 CcBOOOIHOTIO MaeHNS. 3aBUCHMOCTD 1 bu6mmoreka [JOK
KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edso0.ru/f738109c
BPEMEHH U UX rpaduku

14 JIBrxeHme Tea, OpOIIEHHOT O MO/ 1 Bbub6nunoreka [JOK
YIJIOM K TOPU30HTY https://m.edso0.ru/71cbb4f5
KpuBonuneiinoe neuxenue. JIBrxenue
110 OKPY>KHOCTH. YTJIOBAs Y JTUHEWHAsS

15 ckopocTs. [lepuon u yacrora. 1 bubmorexa LIOK

https://m.edso0.ru/33196fbe
LleHTpOCTpEeMUTENBHOE U MTOJTHOE
YCKOpEHHE
16 KonTponbHas pabora 1mo Teme 1 1 Efl':lfsm;l:\TeeszZOHSi 24232
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"Kunemaruka"

ITepBb1it 3ak0oH HproTOHA.

17 WNuepimanbHble CHCTEMBI OTCUETA. 1 bu6nunoreka [JOK
[IpuHnun otHOCUTENBHOCTH [ anuiies. https://m.edsoo.ru/5a%e4a64
Heunepuuanehsie cuctemMbl OTCUETA

18 Cuna. PaBHOzCHCTBYIOIIAs CUIIa. 1 bubnuoreka [JOK
Bropoii 3akon Herorona. Macca https://m.edso0.ru/141d3837

19 B3aumopeiictBue Ten. TpeTuil 3akoH 1 bubnmnoreka [HOK
HeroTona https://m.edso0.ru/57dba505
[IpuHuun cynepnozunuu cuil. Pemenue

20 3aiaqila Hp);HMSHeHn: 3aKOHOB 1 buomorexa [IOK

https://m.edsoo.ru/bdf997fb
Herorona
3aKOH BCEMUPHOI'O TATOTEHUS.
21 OKBUBAJICHTHOCTh I'PAaBUTAIIMOHHOMN U 1 bubmorexa LOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOW MacChl

29 Cuna TSKECTH U YCKOpEHHUe 1 bubnmnoreka [HOK
CBOOOJHOrO MaieHus https://m.eds00.ru/22757f26
JIBm>xeHrie HeOECHBIX Te U X

23 HCKYCCTBEHHBIX CITYTHHUKOB. [lepBas 1 bu6mmoreka [IOK
KOCMHYECKAasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

bu6mmoreka [JOK

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 httos://m.edsoo.ru/0ae2cdsa
Cuna tpenus. [Ipupona u BUIbI CUII Bubmmorexa IIOK

25 TpeHus. JIBUKeHue B KUAKOCTH U rase ¢ 1 https://m.edsoo.ru/1fa86499
YYETOM CHUJIbI CONPOTUBIIEHUS CPEJIbI https://m.edso00.ru/2cb29676

26 Hasnenue. ['mapocraTnueckoe 1 bubamnoreka LHOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOIIIOTHO TBEPOE TEIO. bubmmoreka LIOK
27 [TocTynarensHOE U BpalmaTeabHOe bubnnoreka LHOK
JIBUKEHUE TBEPAOIO TeJla https://m.edsoo.ru/2b95d57e
28 MoOMEHT cHJIbl OTHOCHUTEIIBHO OCH bu6mmoreka [JOK
BpateHus. [1imeqyo cuiibl https://m.edsoo.ru/653d3459
CrnoxeHue cui, NPUI0KEHHBIX K
29 TBepAOMYy Teny. LIeHTp TsbkecTH Tena. bu6muoreka [IOK
VYcnoBust paBHOBECHS TBEPIOTO TENA. https://m.edsoo.ru/9aa79a7d
Buel paBHOBECHSA
bubmnoreka IJOK
30 Pemenne saas https://m.edsoo.ru/dclcaacO
31 Kontponbhas pabora no teme bubnmnoreka [HOK
"lunamuka. CTaTuka TBEpIOro temna" https://m.edso0.ru/9f5a574c
Nmnynbc maTepuanbHOM TOYKH,
CHCTEMBbI MaTEPUAIBHBIX TOUEK. L{eHTp bubmmnoreka IJOK
32
Macc CUCTEMbI MAaTEPUAIILHBIX TOYECK. https://m.edso0.ru/4bb8294b
Teopema o0 IBM)KEHUU IIEHTpPa Macc
HMnynbc cuitbl 1 MI3BMEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXPaHCHHMS HMITYJTbCA. bubmmorexa IIOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE IBM>XEHHNE
MoMmeHT umnyJibca MaTepuanbHOU
34 toukH. [IpencraBienne o cCoxpaHeHUN bubmuoreka [JOK
MOMEHTA UMITYJIbCa B LICHTPAIbHBIX https://m.edso0.ru/d6532eb9
MOJISAX
bubmuoreka [JOK
35 Pemterme sana https://m.edso0.ru/f7706d63
36 Pabora cuibl Ha MaJIOM ¥ HA KOHEYHOM bubmuoreka [[OK

nepemernieHnu. [ 'paduueckoe

https://m.edso0.ru/913974c7
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MIPEJICTaBICHUE PAOOTHI CHIIBI.
MOIIHOCTE CUIIBI
Kunernueckas sneprus. Teopema 00
37 N3MEHEHUN KWHETUYECKON YHEPTUHN 1 bubnuorexa IIOK
N p https://m.edsoo.ru/9a5e2e74
MaTepuanbHON TOYKU
[NoreHnmanbHbIE U HEMOTEHIINAIBHBIE
38 cuisbl. [loreHnnansHasg sHeprusa. Bropas 1 bubmnorexa [OK
' 1 PIHA. P https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbsa kocMuueckas ckopocTb. CBA3b
paboTHI HEMOTEHITUATBHBIX CHJI C
39 H3MEHEHHEM MEXaHWYECKOM SHEPTUHU 1 bubmmorera IOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHHS
MEXaHUYECKOM SHEPrun
Vupyrue u He M€ CTOIKHOBEHHUS.
40 v E]ZIII:ICHI/IC ]36yH If }J,'IFJ'II/I IS UeaIbHON 1 bubnnorexa I[OK
p PHY. https://m.edsoo.ru/f30f43b6
YKUJKOCTH
41 KontponbHas padora no reme "3aKoHbl 1 bu6muoreka [IOK
COXpaHEHNs B MEXaHHKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasieHUI O IPUPOIE
P PP bu6muoreka [JOK
42 Ter1oTel. OcHoBHEIE noTokeHuss MKT. 1
https://m.edsoo.ru/b0a4445f
Juddy3us. bpoyHoBckoe ABHKEHHUE
Ctpoenue ra3o00pa3HbIX, KUJIKUX U
43 TBep JIBIX TEJI. Xa paKTe JIIBUKEHUSA U 1 bubmorexa LOK
p L P p https://m.edsoo.ru/c44d02e2
B3aMMOJENCTBUS YaCTHI] BEIIECTBA
Macca u pazmepsl MOJIEKYJT (AaTOMOB).
44 KonuuectBo BemtectBa. [locTossnaas 1 bubmiorexa HOK
m ’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TennoBoe paBHOBecHE. 1 bu6nuoreka [IOK
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[lIxana [enbcus https://m.eds00.ru/0070d493
bu6muoreka [JOK
46 Pemterne sagat L https://m.edsogru/1531aba5
47 WneanbHbIii ras. ['a30BbIe 3aKOHBI 1 Et?[()isnll;lr(r)f:(;illr(illi deb2367
48 YpaBuenune Menaeneesa-Knanerpona. 1 bubnuoreka [JOK
Pertenne 3amau https://m.edso0.ru/8d12c328
49 AbGcoinoTHas TeMiepaTrypa. 3aKoH 1 bubmuoreka [IOK
JlanpToHa https://m.edsoo.ru/14e02d1f
50 N3onporieccrl B uaeaaibHOM rase ¢ 1 bubnunoreka [HOK
MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA https://m.edso0.ru/68878d51
I'padmueckoe npencrasiaeHue
ol Hfoj)poueccms: flsiTepMa, M30X0pa, 1 bubmmorera [IOK
1so6apa https://m.eds00.ru/1344327b
52 OcnoBHoe ypaBHeHne MKT 1 }r?tlfr?sﬂll;lr(r)f:;si)our(jlli 8004721
bubmuoreka [JOK
>3 Pemuterne sanas L https://m.edsogru/10265a05
CBsI3b a0COIIOTHON TEMITEPATyphI
TEPMOJIUHAMHYECKON CHCTEMBI CO
o4 CpelHel KHHETUYECKOM YHepruei 1 https://m.edsoo.ru/c38af875
MOCTYNATEIHbHOTO TEIIOBOTO IBHKEHUS
e€ yacTui
55 O00011IeHIE U CUCTEMATU3alAS 3HAHUI 1 bu6mmnoreka [JOK
o Teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8
56 KonTtponbhas padora no reme "OCHOBBI 1 1 bubnuoreka IIOK
MKT" https://m.edsoo.ru/13adad59
o7 TepMonnHamuyeckas cucrema. 3ajjaHue 1 bubnunoreka L{IOK
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BHEIIHUX ycia0BUM 1 Tl cCUCTEMBI.
BHemHue v BHyTpEHHUE apaMETPBI.
[TapameTtpsr T/] cuctemsl Kak CpeiHUE
3HAYEHHUs BEJIMYUH, OIIUCBIBAIOIIUX €€
Ha MUKPOCKOITMYECKOM YpOBHE

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

HyneBoe HavaJl10 TCPMOJUHAMUKM.

bubmuoreka [JOK
58 Camornpon3BOIIbHAS pellakca T
MONPOH3BOIIbHAS peakcauns T/1 https://m.edso0.ru/8ec512f0
CUCTEMBI K TETNIOBOMY PaBHOBECHIO
Mopenb uaeanbHOro raza B
59 TEpMOJIMHAMUKE. Y CIIOBUS bubmorexa [JOK
pMOZ i https://m.eds00.ru/29355001
MIPUMEHHUMOCTH 3TOH MOJACIN
60 VYpaBaenue MengeneeBa-Knaneiipona u bubmuoreka [[OK
BBIPAKEHME ISl BHYTPEHHEW dSHEPIUU https://m.edsoo.ru/bal178d0
BeIpaxeHue 11 BHyTpEeHHEN YHEPTUH
61 OJIHOATOMHOTO HJI€aJILHOI0 rasa. bubmuoreka [JOK
KBazucrarnueckue u HeCTaTUYECKHUE https://m.edsoo.ru/acbcacl5
TIPOIIECCHI
DOnemeHTapHas pabora B
62 TepMoAHaMUKe. Brrancienue paboThl bubmuoreka [JOK
o rpaduky mporecca Ha pV- https://m.edso0.ru/741d5738
JIarpamMmme
Tennonepenayda kak crnocod U3MEHEHUS
63 BHyTpeHHel sHepruu TJI cuctemsl 6e3 bubmmorexa [IOK
yIp p https://m.eds00.ru/3d734561
coBepLIeHHs paboThI
KouBek1us, TenjaonpoBoaHOCTb, Bubnunoreka [JOK
64
W3JTy4eHUe https://m.edso0.ru/157b54cd
65 KomnuectBo Temnotel. TemmoéMKocTh bubmuoreka [JOK

Tena. Y enbHas U MOJIIpHast

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BeIlecTBa. Y AelIbHas
TEIJIOTa CropaHus TOIJIMBa

66 Pacuér xonnuecTBa TEIIOTHI IPU bubnmnoreka [HOK
TerIonepeade https://m.edsoo.ru/1db5ad4e
67 [Tonsitue 06 aguabaTHOM TpoIIECCE. bu6mmoreka [JOK
[TepBrlil 3aKOH TEPMOAMHAMUKHU https://m.eds00.ru/d8098824
KonmuecTBo TeroTel 1 pabota Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEHN SHEpruu bubmorexa [JOK
https://m.edsoo.ru/b047alcd
T/ cucremsl
BTopoii 3aKk0oH TepMOIMHAMUKH J1J15
69 PABHOBECHBIX U HEPABHOBECHBIX bubanoreka LIOK
nporeccoB. HeoOpatumocTh https://m.edsoo.ru/c6f4f464
MIPUPOHBIX TTPOIIECCOB
70 [TpuHIUIIBI TEHCTBUS TEIIOBBIX bu6nunoreka [JOK
maruH. KITJT https://m.edso0.ru/2e945513
71 MaxkcumanpHoe 3Hadenne KITJI. ITukn bubmuoreka [JOK
Kapuo https://m.edsoo.ru/fe3857b9
bubmuoreka IJOK
72 Pemerue 3anas https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCIEeKThI
73 HCIIOJIb30BaHMS TEIUIOBBIX JABUTATEIICH. bubmuoreka [JOK
TenoBoe 3arps3HEHUE OKpYXKaroLen https://m.edsoo.ru/9867aaa7
cpenbl
bubnunoreka [JOK
4 Pemerne sanat https://m.edsoo.ru/c8c70432
OO6o01eHne U cucTeMaTH3alusl 3HAHUN
bubnunoreka [JOK
75 no teme "Tepmonunamuka. TemnnoBbie

MAaIuHb"

https://m.edsoo.ru/28d62b3f
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76 KontponbHas pabora no reme 1 1 bubmmoreka LIOK
"Tepmoaunamuka. TermnoBsie MaluHbI" https://m.edsoo.ru/1b6e26¢c5
ITapooOpasoBaHue 1 KOHAEHCALIHS.

77 I/Iclrj[a GEI/IG U KuneHue. Y aeipHas 1 bubnuorexa [IOK

P thde https://m.eds00.ru/6f8e6777
TEIIOTa MapooO0pa30BaAHUS
HaceieHHbie 1 HEHACHIIIIEHHBIC TTAPHI.
KauecTBeHHast 3aBUCUMOCTD IIIOTHOCTH
W JIaBJICHUS HACBIIIICHHOT'O TIapa OT
78 TeMIIepaTypbl, UX HE3ABUCUMOCTh OT 1 bubmorexa [JOK
TEPATYPEL, https://m.edsoo.ru/f5¢17d02
00BEMa HACHIIIIEHHOT O TMapa.
3aBUCHUMOCTh TEMIIEPATYPHI KUTICHUS OT
JABJIEHUS B KUJIKOCTH

79 Braxxnocts Bo3yxa. AGcomtoTHas 1 1 bubmuoreka [JOK
OTHOCHUTEIbHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79

bubnunoreka [JOK

80 Pemenne 3amau 1

s https://m.edso0.ru/18e95ff3
Teépnoe Teno. Kpucramamueckue u
81 amop(HbIe Tena. AHU30TPONHS CBOWCTB 1 bubmorexa LIOK
p ' p https://m.eds00.ru/20a88a03
KPHUCTAJLIIOB
[1naBneHre U KpUCTAIIA3AIIHSL.
bu6mmoreka [JOK
82 V nenpHasg TemI0Ta IUIaBICHU. 1
https://m.edsoo.ru/6ee91e9f
CyOnumarus
edopManuu TBEPIOrO Teia.
Hleqopan P bubmuoreka [JOK
83 Pactspxenne u cxxarue. Capur. Monyinb 1
. https://m.edsoo.ru/dalaab10
HOwnra. IIpenen ynpyrux nedopmaruit
TennoBoe pacuimpeHne KUAKOCTEH 1
84 TBEPABIX TEJI. AHTAPMOHHU3M TEILIOBBIX 1 bubmmorexa [{OK
P L p https://m.edsoo.ru/7ba5edf2
KOJIEOAHWUH 9aCTHUI] BEIIECTBA
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85 ITpeoOpa3oBanue sHeprun B (pa3oBbIX bubmmoreka LIOK
nepexoaax https://m.eds00.ru/97a0672f

bu6munoreka [JOK

86
YpasHeHHe Terosoro dananca https://m.edsoo.ru/ab1521fb

Bbub6nunoreka [JOK
7 P

8 clieHme sajad https://m.edso0.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.

88 Kanunnspueie snenus. Jlapnenue nosu bubmuoreka [JOK
WCKPUBJIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyia Jlammaca
O06o0011IeHNE ¥ CUCTEMaTH3alls] 3HAHUH

89 1o Teljlle "ArperatHbie COCT:ﬂHI/Iﬂ bubmorexa [TOK

P " https://m.eds00.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KontponpHas pabora mo reme
90 "ArperaTHble COCTOSTHUSI BEIECTBa bubmorexa [JOK
P | B ' https://m.edsoo.ru/7dc2a739
@da3oBbI€ MEPEXOJIbI
DnexTpusanus Teq U e€ IpOosSBICHHUS.

o1 DnekTpuueckuii 3apsia. [[Ba Buma bubamnoreka [HOK
JJIEKTPUYECKUX 3apsnoB. [IpoBoaHuKy, https://m.edsoo.ru/laff445f
JTUDJIEKTPUKU U TIOTYIPOBOAHUKHI
DJIeMEHTapHBIN IEKTPUUECKUHN 3apsijl.

92 3aKkoH coxp AQHCHMS an:KT qucxorl(j) ’ bubmorexa [JOK

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

93 B3anmoneiictBue 3apsaoB. Toueunbie bu6mmoreka [JOK
3apsapl. 3akoH Kynona https://m.eds00.ru/445b7746

Bbub6nunoreka [JOK
94 Pemenwne 3amaq https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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95 Dnektpuyeckoe nojue. Ero aeiictBue Ha 1 bubnmnoreka [HOK
AJIEKTPUYECKHUE 3apsiIbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD EKTPUYECKOTrO MOJS.

96 [Tpo6uslit 3apsia. JIunuu 1 bubamnoreka [HOK
HaIpPSHKEHHOCTH JIEKTPUYECKOr O TIOJIA. https://m.edsoo0.ru/3dac6957
OaHOpoAHOE PNIEKTPUYECKOe TT0JIe
[ToTeHUIMaNbHOCTH

97 AJIEKTPOCTATHIECCKOTO0 TTOJISL. Pa3HOCTH 1 bubmorexa [TOK

P ’ https://m.edso00.ru/80021447
MOTEHIINATIOB U HAPsHKEHUE
[ToreHumanpHast SHEPTHS 3apsa B
P P bu6mmoreka [JOK
98 anekTpocrarnueckoM mnosne. [lorenuuan 1

https://m.edsoo.ru/af5fa389

SJICKTPOCTATHYCCKOI'O ITOJIA

CBs13b HANPSHKEHHOCTH TIOJIS U
99 Pa3HOCTH MTOTCHIIUAJIOB IS 1
JIEKTPOCTATUUECKOTO MOJIS

Bbub6nunoreka [JOK
https://m.edsoo.ru/df7a6838

[TpuHIMI cynepno3uuuu bu6mmoreka LIOK
100 . 1
AIEKTPUUECKUX MONEi https://m.edsoo.ru/Ocfed4a6c
bu6nunoreka [JOK
101 Pemmterne sanas L https://m.eds00.ru/5a582263
102 [Tone Toueunoro 3apsna. [Tone 1 bubnmnoreka [HOK
pPaBHOMEPHO 3apsKEHHON Cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO 110
103 00Bémy mmapa. [Toxe paBHOMEPHO 1 bubmorexa [JOK
y 13 ) p . p https://m.edsoo.ru/f7a665ee
3apsKEHHON 0ECKOHEYHOM TIOCKOCTH
[IpoBOHUKY B 3JIEKTPOCTATHYECKOM bubnunoreka LHOK
104 1
roJsie. Y CIIOBUE PaBHOBECHS 3apsiiOB https://m.edso0.ru/32405eab
105 JM3JIEeKTPUKH U TOJTYTPOBOIHUKH B 1 bubamnoreka LHOK

SJICKTPOCTATHYCCKOM I10JIC

https://m.edso0.ru/060ebab5
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Konnencarop. D1eKTpoEMKOCTD
106 KOHIIEHCATOPA. DIEKTPOEMKOCTE 1 bubmorexa LOK
pa- P https://m.edso00.ru/845b4f73
MIJIOCKOTO KOHIeHCaTopa
[TapannensHOE coeAMHEHNE bu6mmoreka [JOK
107 1
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnemoBarenbHOE COCTUHEHHE 1 bubmnoreka IJOK
KOHJIEHCAaTOpPOB https://m.edso0.ru/1e992920
bubnunoreka [JOK
1 1
09 DHeprusi 3apsHKEHHOT0 KOHIEHCATopa httos://m.edsoo.ru/73a34f18
bu6mmoreka [JOK
110 Pemenue 3amau 1 https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBr>keHMe 3apspKeHHON YacTHIIbI B 1 bubnuoreka IIOK
OZHOPOAHOM DJIEKTPUUECKOM I10JIE https://m.edso0.ru/8341d6ac
112 Pemenue 3anau 1
113 O0o001enne u cucTeMaTH3aIus 3HaHU I 1 bubmmoreka [IOK
110 TeMe "DeKTpuieckoe nojue" https://m.eds00.ru/5752603f
KontponbHas pabora no reme bu6mmoreka LIOK
114 1 1
"DnexkTpuyeckoe mosue" https://m.edsoo.ru/cefe90e9
Cuna Toka. [locTosiHHBIN TOK. Y croBus
115 CYIIIECTBOBAHUS TTOCTOSIHHOTO 1 bubmmorera IIOK
a https://m.edso0.ru/233311b5
AIEKTPUUECKOT 0 TOKA
bubmuoreka [JOK
116 u .H SJC 1
crowmiiit Toka. Hanpsukerie u 9/1 https://m.eds00.ru/0839a115
117 3akoH OMa 17151 y4acTKa L. 1 bu6muoreka [IOK
DJEKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBHUCUMOCTb COITPOTUBIICHUS 1 bubnmnoreka [HOK
OJIHOPOJHOIO MPOBOJIHUKA OT €0 https://m.edso0.ru/95fcdf51

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO

MYHULUNAJIbHOE OI-.:»’LI.IEOBPABOBATEHI:HOE ABTOHOMHOE . 24.10.24 09:28 (MSK) Ceptudukat 6742DA0772D01C52D236D36F5B6EAADD
YYPEXXAEHUE "JIMLIEU N2 1 I'. HOBOTPOULIKA OPEHBYPICKOM
OBJIACTM", Tapckux HaTtanbst AnekcaHaposHa, AVPEKTOP



https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51

JUTMHBI U TJTOLAU TIONEPEYHOro
CCUCHHUS
119 VY nenpHOE COMPOTUBIICHHUE BEIECTBA. 1 bu6nunoreka [JOK
Pemenne 3amau https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapaIIEIBHOE, 1 bu6mmoreka [JOK
CMEIIAHHOE COEIMHEHNE MPOBOJHUKOB https://m.eds00.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX 2JIEKTPUUECKUX 1 bubnmnoreka L{IOK
nenei. [IpaBuna Kupxroga https://m.edso0.ru/1794cf37
bubnunoreka [JOK
122 Peenne 3asa- . https://m.eds00.ru/3881b469
Pabora snexkrpruyeckoro Toka. 3aKoH bubamnoreka LHOK
123 1
Jxoymns —Jlenna https://m.edso0.ru/a3605c5¢
bubmnoreka IJOK
124 Pewerre 3anas 1 https://m.eds00.ru/6761bf0f
MOIITHOCTB ANEKTPUYECKOTO TOKA.
125 TerioBast MOIITHOCTH, BEIZEIIsTEMas Ha 1 bubmmorexa [OK
’ https://m.eds00.ru/99750a6f
pesucrope
bubmnoreka IJOK
126 P 1
clieHme sajad https://m.edsoo.ru/eb72fc24
127 O/1C 1 BHyTpEeHHEE CONPOTUBIIEHUE 1 bubnmnoreka [HOK
HCTOYHHKA TOKA https://m.edso00.ru/72d453af
3akon Oma a1 MOTHON (3aMKHYTOM ) bubmuoreka [[OK
128 . 1
AJIEKTPUYECKOMN LENH https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
129 Pemenne 3azad . https://m.edso0.ru/3580b679
bubnunoreka [JOK
1 M 1
30 OHIHOCTD HCTOHHIKA TOKA https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue 1 bubanoreka LIOK
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https://m.edso0.ru/546f5632

132 Konnencarop B 11emu mocTOSHHOTO TOKa 1 bubmorexa [JOK
A P B 1 https://m.eds00.ru/35368f3e
bu6mmoreka [JOK
133 Pemterme sana- 1 https://m.edso0.ru/4410cef0
Pemenue 3anau mo teme "IlocTosHHBIN bubmuoreka [JOK
134 . 1
AJIEKTPUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenwne 3agad mo teme "IlocTosHHBIN 1 bubnuoreka [JOK
AIEKTPUUYECKUH TOK" https://m.eds00.ru/744261b8
136 Pemrenne 3amad mo Teme "[locTosHHBIN 1 bubmuoreka [JOK
AIEKTPUYECKUH TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre u cucTeMaTH3aIus 3HaHuH
137 1o TeMe "T1oCTOSHHBIN AIEKTPUIECKUMA 1 bubmorexa [JOK
) P https://m.edso0.ru/bfd7a050
TOK
KonTtponbhas pabora mo Teme bubnmnoreka [HOK
138 . . 1 1
"TToCTOSIHHBIN 1EKTpUYECKHI TOK" https://m.edso00.ru/1885ddf1
DJeKTprYecKas IPOBOAUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUICCKUMN 1 bubmorexa [JOK
P HICeTs. P https://m.edsoo.ru/da794295
TOK B MeTayutax. CBEpXIPOBOIUMOCTh
DIIEeKTPUYECKUN TOK B pacTBOpax u
140 acnnel:Bax JJIEKT OJ'II/ITl:())B 3aI£)OHI>I 1 bubmorera IOK
P P ) https://m.edsoo.ru/4b423491
@apajes Ui DJIEKTPOIIA3a
. bub6mmoreka [JOK
141 2 ! 1
TICKTPITICCICIH TOK B fasax. L asMa https://m.eds00.ru/92d92f76
142 DNEKTPUUYECKUH TOK B BaKyyMe. 1 bu6muoreka [IOK
Bakyymubie mpudopsI https://m.edsoo.ru/2E+160
DJIEKTPUYECKUM TOK B bubnmnoreka [HOK
143 1
ITOJIYIIPOBOJHUKAX https://m.edso0.ru/ab61c660
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144

[TonmynpoBOHUKOBBIE TPUOOPHI 1

bu6nunoreka [JOK
https://m.edso0.ru/83622200

145

@uU3NYECKHUl IPAKTUKYM 110 TEME
"3mepeHue cuibl TOKa U HalPsHKEHUS
B LIEMH [TOCTOSIHHOI'O TOKA ITPU MOMOLLU
aHAJIOTOBBIX M LU(POBBIX
M3MEPUTEIIBHBIX PUOOPOB" HITH 1
"3HaKOMCTBO ¢ LU POBOH
naboparopueit o ¢pusuke. [Ipumepst
U3MepeHus: PU3NIECKUX BEITHUUH MPU
MTOMOIIIM KOMIIBIOTEPHBIX 1aTYMKOB"

bubnunoreka [JOK
https://m.edsoo.ru/5643ea56

146

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3ydyeHne HepaBHOMEPHOT O ABUKECHUS
C LEIBIO ONMPEIEIICHUSI MTHOBEHH O
ckopoctH"

bu6munoreka [JOK
https://m.edso0.ru/f6292f5f

147

Pu3NYECKU IPAKTUKYM 110 TEME
"U3mepenne ycKopeHus rnpu
MPSIMOJIMHEMHOM PaBHOYCKOPEHHOM
IBUKEHUH 110 HAKJIOHHOM MIOCKOCTH" 1
unu "MccnenoBanne 3aBUCUMOCTH ITyTH
OT BPEMEHH TPHU PAaBHOYCKOPEHHOM
nBHKeHun"

bub6nunoreka [JOK
https://m.edso0.ru/6960b6ef

148

@uU3NYECKU IPAKTUKYM I10 TEME
"M3MepeHne yCKOpeHHs CBOOOIHOTO
nanenus" win "M3ydenue qBrKeHus
Tesna, OpOIIEHHOr0 TOPU30HTAIBHO"

bu6nunoreka [JOK
https://m.edsoo.ru/d1ea2402

149

@U3NYECKUI IPAKTUKYM 110 TEME
"N3yueHue qBUXKEHUA Teja 1Mo 1

OKPY>XHOCTHU C ITOCTOSTHHOH 10 MOIYJIIO

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514
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ckopocTthio" unu "MccnenoBanue
3aBUCHUMOCTH TepUojia oOpaIieHus
KOHHYECKOI0 MasgTHHUKA OT €ro
napamerpoB”

150

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepeHne paBHOJEHCTBYIOIIEH CUJIBI
IIpU IBHYKEHUHU OpYyCKa IO HaKJIOHHON
miockocTH" win "IIpoBepka runoressl o
HE3aBUCUMOCTH BPEMEHU JABUKECHUS
Opycka 110 HaKJIOHHOM IJIOCKOCTH Ha
3aJlaHHOE PACCTOSIHUE OT €r0 Macchl"

bu6mmnoreka [JOK
https://m.edsoo.ru/0b34db84

151

PuU3NYECKUI IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCUMOCTH CHUJT
YIPYTrOCTH, BOZHUKAIOIIKX B MPYKUHE U
pe3nHOBOM 00pasile, OT X
nepopmarun wim "M3ydenue
JBUKEHHS] CUCTEMBI TEJl, CBS3aHHBIX
HUTBIO, MEPEKUHYTOMN uepe3 NErkui
610K"

bubmnoreka IJOK
https://m.edsoo.ru/b55b81al
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Pu3nYeCKUil IPAKTUKYM 110 TEME
"U3zmepenne ko3 huirmeHTa TpeHus 1mno
BEJIMYMHE YIIIOBOro K03 duirienta
3apucumoctu FTp(N)" mnn
"UccnenoBanue ABMKEHUS OpyCKa Mo
HAKJIOHHOM IJIOCKOCTHU C IIEPEMEHHBIM
KO3 PUITUEHTOM TpEeHUS" WK
"N3ydyeHue IBU>KEHUA rpy3a Ha Baly €
TpeHuem"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607
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@u3NYECKHUl IPAKTUKYM 110 TEME

1

bu6mmoreka [JOK
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"UccnenoBanue ycioBUil paBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh
BpaieHus" i "KoHnctpynpoBanue
KPOHIUTEMHOB U pacuéT cui ynpyrocru"
nunu "M3ydeHne ycTOMYnBOCTH
TBEPAOTO TeJa, UMEIOILEro MIO0Ia1b
orops!"

https://m.edsoo.ru/4a04f4f7
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@u3nYeCKUil IPAKTUKYM 110 TEME
"N3mepenrie uMnyibca Tena 1no
TopMmo3HOMY nyTu" unm "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIENH
AJIEKTPOMOOMIISL M MOIIHOCTH CHUJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITyJIbCa T€JIa C UMITYJIbCOM CHJIBI"
unu "MccnenoBanre coXxpaHeHUs
UMITYJIbCa MPU YIIPYTrOM
B3aumozeiicteun'" unu "M3mepenue
KHUHETUYECKOW YHEPTUU Tella T10
TOPMO3HOMY ITyTH"

bu6mmoreka [JOK
https://m.edsoo.ru/856fh28e
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OU3NYECKUI TPAKTUKYM T10 TEME
"N3ydyeHne n30TepMHUYECKOro Ipolecca
(peKOMEH10BaHO UCIIOIb30BAHUE
nudpoBoii 1adboparopun)" uiu
"N3yueHue u30X0pHOro mpoiiecca" uiu
"M3yuenue nzo0apHoOro mnpoiecca’ uiu
"[IpoBepka ypaBHEHHS COCTOSIHUS "

bubmmoreka IJOK
https://m.edsoo.ru/e0fe7e07
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OU3NYECKUI TPAKTUKYM T10 TEME
"U3mepenne yaenbHOu Ter1oéMKOoCTH "
unu "UccnenoBanue mpouecca

Bbub6nunoreka [JOK
https://m.edsoo.ru/2f2faa6l
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OCTBIBaHHUS BellecTBa' Wik
"UccinenoBanue agnadbaTHOrO
npouecca" wim "U3yuenue
B3aUMOCBSI3H SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOICHCTBUS 1
TEMIEPATypbl KUIIEHUS KUJIKOCTEH"
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PuU3NYECKHUI IPAKTUKYM 110 TEME
"N3ydyeHne 3aKOHOMEPHOCTEN
HCTIapEeHUs KUJKOCTEeN" niu
"U3mepenue yaeabHOU TEerIoTh
naBiaeHus apaa" win "U3yuenue
CBOWCTB HACBHIIIEHHBIX TAPOB" WK 1
"U3mepeHne abCOMOTHON BIaKHOCTH
BO3]lyXa U OI[EHKA MacChl IapOB B
nomeniennn". U3amepenue

KO3 puIMEeHTa TOBEPXHOCTHOTO
HaTSDKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/6b1a23b5
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@uU3NYECKUI IPAKTUKYM I10 TEME
"HaOnroieHue npeBpalieHus 3JHepruu
3apsKEHHOT0 KOHJIEHCAaTopa B SHEPIHIO
U3JIy4eHHs cBeTornoAa" uin
"U3ydyeHne npoTeKkaHus TOKa B LIEIIH,
cojepIKallel KoHaeHcaTop' win
"Pacnipenenenue pa3HOCTH
MOTEHIIMAJIOB (HAIPSLKEHUS) TIPU
MIOCJIEIOBATEILHOM COETMHEHUN
KOH/IeHCaTopoB"

bubnunoreka [JOK
https://m.edsoo.ru/ec424377
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PuU3NYECKU IPAKTUKYM 110 TEME

"UccnenoBaHue CMEMIAHHOT O

bu6mmoreka [JOK
https://m.edsoo0.ru/2b179d98
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COEIMHEHMS PE3UCTOPOB" NN
"N3MepeHne yieabHOro CONPOTUBIICHUS
npoBoaHukoB" unu "UccnenoBanue
3aBUCHMOCTH CHIJIBI TOKA OT
HanpsHKEHU JJ1s1 JJaMITbl HaKaTuBaHUs"

Ou3nYecKuil MPakTUKyM 10 TeEME
"HaGnronenue anexTponu3a’ win
"U3mepenue 3apsiia OJHOBAJIEHTHOTO
nona" wim "HMccnenoBanue bubmuoreka [[OK

160 1 1
3aBUCUMOCTH COMPOTHUBIICHUS https://m.edso0.ru/64b6e901

TEPMOPE3UCTOPA OT TEMIIEPATYphl" HIN
"CHATHE BOJIBT-aMIIEPHON
XapaKTePUCTUKH ruoaa"

PesepBHbIil ypok. O0001IeHNE 1

161 CUCTEMATH3aUI 3HAHUU 110 TEME 1 Bubmmorexa LIOK
" u,, https://m.edsoo.ru/ed017d93
Kunematnka
PesepBHbIi ypok. O000IIEHNE U
162 CI/ICTIe)MaTI/I?»:p WS 3HAHUH 10 TEME 1 bubmmorexa HOK
" "H https://m.edso00.ru/3149956b
JlnHamMuka

Pese i1 ypok. O6o001IeHne
PBHBIH YPOK Lere bubmuoreka [JOK

163 cUCTEMATH3a 3HAHUH 10 TEME 1
HMCTEMATHSATI SHAHMHI O TEM https://m.edsoo.ru/0f9752ac

"CraTtuka TBeporo tena"

PesepBuEblil ypok. O000IIEHNE U
P P n bubmuoreka [JOK

164 % 1
CHCTCMATHSALIA SHAHUM IO TEME https://m.edsoo.ru/6c0df9cc

"3aKOHBI COXpaHEHUsl B MEXaHUKe"

Pesepubiil ypok. O0o01IeHNE 1

cHucTeMaTu3aIus 3HaHUH 110 TeMe bubmuoreka [JOK
165 | ) 1
OCHOBBI MOJICKYJISIPHOKUHETUYECKON https://m.edso0.ru/de148976
Teopun"
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PesepBHbIit ypok. O60011eHNE U

. bubnuoreka [JOK
166 CHCTEMATHU3AIlHs 3HAHUI 10 TEME 1
" " https://m.edsoo.ru/0bcc77cl
Tepmoauaamuka. TerIoBbIC MAITUHBI
PesepBHbIil ypok. O0001IeHNE 1
167 CHCTEMAaTH3allid 3HAaHHUH 10 TeME 1 Bbub6nunoreka [JOK
"ArperaTHble COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/59ca5c91
dazoBble nepexos"
PesepBubIil ypok. O000IIEHNE U
168 CHCTI;MaTmZp WS 3HAHUI 110 TEME 1 Bubmuorexa [JOK
" 8 " https://m.edso0.ru/f2381c0c
DIIEKTPUUECKOE T0JIe
PesepBHbIil ypok. O000IIIEHIE U
P P . bubnuoreka [JOK
169 CUCTEMATH3aINA 3HAHU 10 TEME 1 _
" . . " https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH 2JIEKTPUIESCKHUIA TOK
PesepBHbIi ypok. O000IIEHNE U
P P . " bu6nunoreka [JOK
170 cucTeMaTu3anus 3HaHui mo teme "Toku 1

B pa3IM4YHBIX cpenax”

https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

170 8

16

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO

MYHULUNAJIbHOE OI-.:»’LI.IEOBPABOBATEHI:HOE ABTOHOMHOE .
YYPEXXAEHUE "JIMLIEU N2 1 I'. HOBOTPOULIKA OPEHBYPICKOM
OBJIACTM", Tapckux HaTtanbst AnekcaHaposHa, AVPEKTOP

24.10.24 09:28 (MSK)

Ceptudukat 6742DA0772D01C52D236D36F5B6EAADD



https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KIIACC

KoanuecTBo yacoB JIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontposbubie | IlpakTHyeckue
n/n Bcero u3ydyeHnusi | oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl
BzaumoneiicTBue MOCTOSTHHBIX
1 MarHyuTOB M MIPOBOJHUKOB C TOKOM 1 bubmorexa [JOK
POBOA ’ https://m.edso0.ru/487a8593
MarunutHoe noze. ['unoreza Ammnepa
BexTop MarHuTHON WH 12078
2 [Tpun pI/Il'I CyInepno3u Ii[IZK I\TIIaFHI/ITHBIX 1 bubmorexa [JOK
p Vu yrep H . https://m.edsoo.ru/4clabcch
nosiel. JInHuyM MarHUTHOW MHIYKIIUU
3 MarauTHOe 1oJie MPOBOHUKA C 1 bubnunoreka LHOK
TorkoM. OnbIT Dpcrena https://m.edso0.ru/d35d5262
4 Cuna Amrniepa, e€ HanpaBJIEHUE U 1 bubamnoreka [HOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
Bbub6nunoreka [JOK
) Pemenue 3ana 1
HHICHHE saAad https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amrepa. 1 bubnmnoreka [HOK
DIIeKTPOU3MEPUTEIBHBIE PUOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopenua, e€ HanpaBJIeHUE U
7 MOJYJIb. JIBUKEHHE 3apsKEHHOU 1 bubnuoreka [JOK
YaCTHUIIbl B OJJHOPOJHOM MarHMuTHOM https://m.edsoo.ru/c97afaal
nosne
bu6mmoreka [JOK
8 P 1
CHICHHE sa/at https://m.edso00.ru/504e98c7
b K
9 Pa6ora cwel JIopeniia 1 nommorexa 10

https://m.edsoo.ru/d518bedb
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bu6nunoreka [JOK
10 Pemenne sanay ! https://m.eds00.ru/93617bd9
MarautHoOe 1ojie B BENIECTBE.
11 ®eppoMarHeTuku, napa- u 1 bubmorexa [JOK
pp - 11ap https://m.edso00.ru/30ff9608
JIaMarHeTUKH
OCHOBHBIC CBOMCTBA
12 dbeppomarnerukoB. [I[pumeHnenne 1 bubamorexa LIOK
PP P https://m.eds00.ru/0b58190a
(heppoMarHeTUKoB
13 Pemenue 3agad mo reme "MarautHoE 1 bu6mmoreka [JOK
mose" https://m.edsoo.ru/5b55¢c307
14 Pemenue 3agau mo teme "MarauTtHoe 1 bubmnoreka [JOK
nosie" https://m.edsoo.ru/41c4ae8a
SIBiIeHUE DIEKTPOMArHUTHON
15 HH n. [IoTok BekTOpa MarHUTHOMN 1 bubmorexa [JOK
AYKITIH. P https://m.edsoo.ru/b3efalcl
UHIYKIIAN
bubmnoreka IJOK
16 INC unpyKimn . https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMarHUTHOW UHIYKLIHUH 1 bubnmnoreka [HOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anextpuueckoe noiie. Toku 1 bubnmnoreka [HOK
dyko https://m.edsoo.ru/15abel40
OJ1C MHAYKIMH B ABUKYIIHXCS bubmuoreka [JOK
19 1
MIPOBOJAHUKAX https://m.edsoo.ru/0235cc02
Bbub6nunoreka [JOK
20 P 1
cHieHie sajad https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 llpasio Jerna 1 https://m.edsoo.ru/bbc22726
22 WNunykruBHocTh. KaTyika 1 bubnunoreka L{IOK
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HHAYKTUBHOCTHU B LCIIU ITOCTOSAHHOI'O
TOKa

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

23 SBnenne camonnaykiuu. 3/C bubmuoreka [JOK
CaMOWHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprus MarHuTHOTO TOJIS KaTYIIKH C bubaunoreka LHIOK
TOKOM. DJIEKTPOMarHMuTHOE ToJIe https://m.edsoo.ru/b3c0ad1l
bubmnoreka IJOK
25 P
CHIeHHe saat https://m.eds00.ru/88f69d2b
26 O06o0meHue U cucTeMaTU3aIus bubmuoreka [JOK
3HaHUM N0 TeMe "DNEeKTPOJUHAMHUKA" https://m.edso0.ru/76484025
97 KonTtponbhas pabora 1o teme bubamnoreka LHOK
"OnekrpoauHamMuka" https://m.edso0.ru/8ae09b98
Konebarenbnas cucrema. CBOOOIHEIE
28 KojeOanus. 'apMoHMYECKHE bubmmorera [OK
-1 ap https://m.edsoo.ru/7¢1db385
KoJieOaHust
29 KunemaTtnueckoe 1 TMHAMHUYECKOE bubnuoreka [[OK
OIIMCaHMUE KOJIEOATEILHBIX IBKEHUH https://m.edsoo.ru/87ce9498
DHepreTuyeckoe onucanue. BeiBos
JTUHAMHYCCKOTO OIFCAHMS
30 TapMOHHYECKUX KOJNeOaHui U3 UX bubmorexa [TOK
p https://m.eds00.ru/e3c99692
SHEPTreTHYECKOr0 U KHHEMATHIECKOT O
OICaHUS
bubmuoreka [JOK
31 A a u (haza KojieOaHM
MILTHTY 2 1 ha3a konedanuii https://m.edsoo.ru/7a0c439a
[Teproxa u yactota KoneOaHMiA.
39 [Tepron ManmbIx cBOOOTHBIX bu6mmoreka [JOK

KOJIe0aHUI MAaTEMATUUYECKOrO
MasiTHUKa. [leproj; cBOOOIHBIX

https://m.edsoo.ru/e0399319
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Kosie0aHU# MPY>KUHHOTO MasiTHUKA
33 3aryxaromiue KoneoaHus. 1 bubnmoreka [IOK
Brinyxnennsie konebanus. Pesonanc https://m.edso0.ru/72e93d09
bubnuoreka [[OK
34 A 1
BTOKONCOAHHA https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemenue 3amau 1 https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHDepermus "MexaHndeckue
36 K;)J]CGaHI/I:Ib BpM ;:IKEUIBHBIX 1 Brbmaorexa OK
,},] https://m.edsoo.ru/8ef587be
HHCTPYMEHTax
O0001IEeHE U CUCTEMAaTHU3AIUS
37 3HAaHUN 110 Teme "MexaHndecKue 1 bubnuorexa [IOK
\ https://m.edsoo.ru/eb84182f
Konebanus
DNEKTPOMarHUTHEIE KOJCOaHMUS. bubnuoreka [JOK
38 . 1
KonebaTenbHblil KOHTYP https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBI3b aMIIIUTY/IbI
39 3a I:[ ;] KOHJIEHCATOpa C aMILJIUT o}II; 1 bubmorexa LOK
P g p M https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJICOATEIbHOM KOHTYPE
3aKOH COXpaHEHHUS SHEPTUU B bubmuoreka IIOK
40 1
UjearbHOM Koie0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolue dJIEKTPOMarHUTHEIE
41 KonzzaHHmﬂ Breig )Kp €HHbIE 1 bubmaorexa LIOK
' YA https://m.edso00.ru/5e668619
3JIEKTPOMArHUTHBIE KOJICOAHUS
ITepemennsrit Tok. Pesuctop u
42 KOHJICHCATOP B LIEMU [IEPEMEHHOIO 1 bubnnorexa I[IOK
o p B I p https://m.edso0.ru/84836152
TOKA
43 Karymika uHIyKTUBHOCTH B LIETIH 1 bubnmoreka [HOK
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IIEPEMEHHOr 0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa AJis1 3EKTPUIECKOM e 1 bubnmoreka [IOK
MEPEMEHHOr 0 TOKa https://m.edsoo0.ru/8bae38e6
MOoONIHOCTB MEPEMEHHOT0 TOKA.
45 AMIITHTYIHOE U JICHCTB ee 1 bubmiorexa [HOK
A A yrom https://m.edsoo.ru/lcac6c4c
3HAYEHUE CHUJIBI TOKA M HAIPSHKCHUS
bubmnoreka IJOK
4 P i 1
6 CSOMANC B HJICKIPHACCION ettt https://m.edso0.ru/087506df
bu6mmoreka [JOK
47 P 1
CHICHHE sa/ad https://m.edsoo.ru/al6836a4
W neanpHbiif TpancdopMaTop.
48 HHOI/ISBO CTE)) ne(be paqa I/Ip 1 bubmorera IOK
p a > TTEpeAl . https://m.edsoo.ru/f97418ae
MOTPEOJICHUE DIICKTPUUECKON dHEPTUH
DKOJIOTHYECKHUE PUCKH TIPH
MIPOU3BOJICTBE BJICKTPOIHEPIHH.
49 Kp TIbT )211 I/ICHOJIB30]i)aHI/ISIp 1 bubmmorera I[OK
YIRTYP . https://m.edso0.ru/a6f74d93
3JEKTPOIHEPTUHU B MTOBCEIHEBHOM
JKA3HH
bu6mmoreka [JOK
>0 Pemenne 3anad ! https://m.edsoo.ru/ee6677ed
Bbub6nunoreka [JOK
1 P 1
> CHICHHE 3aat https://m.edso0.ru/7cab59f8
O0001IeHEe 1 CUCTEMATU3AIHS
52 3HAHUH 10 TeMe "DIIEKTPOMAarHuTHEIC 1 bubmorexa [JOK
" P https://m.edso00.ru/401024a9
KoJieOaHust
53 MexaHH4eCKHE BOJIHEL 1 Bubnunoreka [JOK
XapakTepuCTUKN MEXAHUYECKUX BOJTH https://m.edso0.ru/a58e109f
54 CBolCTBa MEXaHUYSCKUX BOJIH 1 bu6nunoreka [JOK
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https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f

https://m.edsoo.ru/d9ae1000
bu6munoreka [JOK
o 3ByK. XapakTepuCTHKH 3BYKa 1 https://m.edsoo.ru/138b6f09
56 WNHuppazByk u ynpTpassyk. lllymoBoe 1 bubamnoreka LIOK
3arpsI3HEHUE OKPYKAOLIEH CpeJIbl https://m.eds00.ru/7380038f
Bbub6nunoreka [JOK
> Pemterue sazat 1 https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMAarHuTHHIC BOJIHBI. 1 bubnunoreka LHOK
N3nydeHne 3J1eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl
59 DHEprus IEKTPOMArHUTHBIX BOJH. 1 bubamnoreka [HOK
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[IIxaya 371eKTpOMarHUTHBIX BOJIH.
60 [IpumeHenne 31eKTpOMarHuTHBIX 1 butmorexa LIOK
https://m.edsoo.ru/49be1f9e
BOJIH B TEXHUKE U OBITY
[IpuHIMIBI paTUOCBA3U U
61 teneBuAcHUA. Paaronokarus. 1 bu6mmoreka [JOK
DNEeKTPOMarHuTHOE 3arpsi3HEHUE https://m.edso0.ru/9f96f1f8
OKpY’Karollen cpeibl
62 KoHnTponbHas pabora 1o Teme 1 bubnmnoreka [HOK
"Kone6anus 1 BoiaHbI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKkoH MPSMOJIMHEHHOTO 1 bubnmnoreka [HOK
pacrnpoCcTpaHEeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3agau Ha npuMeHeHHE
64 3aKOHA NMPSIMOJIMHENHOTO 1 butmorexa LIOK
https://m.edso0.ru/ea32d455
pacnpocTpaHEeHHs CBETa
65 Otpaxenue ceta. [1nockoe 3epkaio. 1 bubnunoreka LHOK
Cdepuueckoe 3epkaiio https://m.edso00.ru/a005d2bb
66 [Ipenomiienne cBeTa. AGCOTIOTHBINA U 1 bubnmoreka [IOK
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OTHOCHUTEJIBHBIN [T0KA3aTeNb
npenomwieHus. [lonHoe BHyTpeHHee
orpaxenue. [IpenenpHbIil yron
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/bc2e55cd

Pewenue 3a1ay Ha IpUMEHEHUE

67 3aKOHOB OTPAXKEHUS U IPEIOMIICHUS bubmorexa HOK
p p https://m.edso0.ru/49d830a9
CcBeTa
Xon nydeit B npusme. Jucnepens
. bu6muoreka [JOK
68 cBera. ClIoKHBIN cocTaB 0€JIoro cBera.
https://m.edsoo.ru/d8elc3be
IIBer
69 JInn3pl. @OKyCHOE pacCTOSHUE U bubmuoreka LIOK
OIITUYECKAs CHJIa JTUH3EI https://m.edso0.ru/60441359
70 [Toctpoenure n300pakeHuit B TMH3AX U bubnmnoreka [HOK
HUX CHCTEMaX. YBEJINUYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3a1au Ha mocTpoeHue
71 N300paxkKEeHUH, ITOTYYAEMBIX C bubmiorexa HOK
P ’ v https://m.edso0.ru/5a868f09
[IOMOLLLIO JIMH3
72 I'ma3 xak onTryeckas cucreMa bubmiorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agau. IIpenensl
73 i I/IMGHI/IMOZSTI/I reng:tT AYECKON bubmorexa HOK
p p https://m.edsoo.ru/cd174al10
OIITUKU
74 CKOpOCTh CBETa U METO/IBI €€ bubnmnoreka [HOK
U3MEpPEHUs https://m.edsoo.ru/f32aab06
bu6munoreka [JOK
[£ Jlucniepeus ceera https://m.edsoo.ru/lel6ccée
76 Wurepdepennus cera buomiorexa LIOK

https://m.edsoo.ru/5fc0c638
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https://m.edsoo.ru/bb53b1d5
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KorepeHTHbIE HCTOUHUKU. Y CIIOBUS
77 HaOII0EHUS MAKCUMYMOB U 1 bubmmorexa [OK
a ™ https://m.edsoo0.ru/c6416d48
MHUHHAMYMOB
bu6mmoreka [JOK
8 Pewenne 3anad ! https://m.edso0.ru/3061de2b
bubnunoreka [JOK
7 I1 1
9 PHMCHEHHE HHTCpdCpeHLIT https://m.edsoo.ru/668edbc8
bu6mmoreka [JOK
80 Jindpaxuns ceera 1 https://m.edsoo.ru/12ed04b5
HudpakimonHas pemeTka. Y ciioBue bu6mmoreka LIOK
81 1
HAOJIFOACHUS TJIABHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bu6munoreka [JOK
82 P 1
CHICHHE salat https://m.edsoo.ru/d58c411a
83 [TonepedyHOCTh CBETOBBIX BOJIH. 1 bubanoreka LIOK
[Honspusanus csera https://m.edsoo.ru/e9890fe9
Bbub6nunoreka [JOK
84 Pemenue sanay ! https://m.edsoo.ru/c56¢8158
bu6mmoreka [JOK
85 CBeTOBBIC ABICHHA B NPUPOAE 1 https://m.edso0.ru/0b36363d
86 O06o001IeHre U CUCTEMATU3AIIHS 1 bubnuoreka [JOK
3HaHUH Mo Teme "OnTruka" https://m.edso0.ru/8a14748b
87 KontponbHas pabora no reme 1 1 bu6mmoreka [IOK
«OnTuka» https://m.edso0.ru/82315dd4
['paHHIBI TPUMEHUMOCTH
88 KJIACCMYECKOM MEXaHUKH. 3aKOHBI 1 bu6mmoreka [JOK
3JIEKTPOAMHAMUKA U TIPUHIUIIL https://m.edsoo.ru/c9bd77ch
OTHOCUTEIBLHOCTH
89 [Toctynarel criennanbHON TEOPUU 1 bubmuoreka [IOK
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OTHOCUTEIBLHOCTH https://m.edso0.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOU
unrepBai. [IpeodpazoBanus Jlopenna.

90 VYcnoBrue NpUYMHHOCTH. 1 bubmuoreka [JOK
OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3amenieHue BpEeMEHH U COKpaIlCHUE
JUTHHBI

o1 DHEPrusi U UMIYJIbC PEISATUBUCTCKON 1 bubnmnoreka [HOK
YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € dHEpruen u

92 UMIYJIbCOM PEIATUBUCTCKON YaCTHUIIbI 1 bubmmorexa [IOK

Y P Hel- https://m.edsoo.ru/b6258ffa
DHeprus moKos
93 PaBHOBECHOE TEMIOBOE U3TYYEHUE 1 bubmmorexa [IOK
i https://m.edso0.ru/f54035a5
Bbub6nunoreka [JOK
4 B 1

o 3akon cMenieus Brxa https://m.edso0.ru/1c5ff752

95 I'unore3za M. I1nanka o kBaHTax. 1 bu6muoreka [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218

bu6mmoreka [JOK

% DHEpTHA H UMIYTLC (OTOHA ! https://m.edsoo.ru/7fb307ec

97 ®otorddext. OnbiTer A. T 1 bubnmnoreka LHOK
CroneroBa. 3akoHbl poTtorddexra https://m.edso0.ru/8c68e5b9
VYpaBHeHue DUHIITEIHA 111

98 dboroarddekra. "Kpacnas rpanuma" 1 bubmorexa [TOK

P paruil https://m.edsoo.ru/01ef4556
dbororddekra

99 Hasnenue ceera. Onpite [1. H. 1 bubnuoreka [JOK
JlebeneBa https://m.edsoo.ru/64b4f966

100 BonHOBBIE CBOMCTBA YaCTHI] 1 bubmuoreka [JOK
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https://m.edsoo.ru/f59cfcec
Bonns! ge bpoiins. JljpuHa BOIHEL ¢
101 b OﬁHﬂII[/I ap3Me 13§ §6J1acn/1 ! 1 bubmmorera IOK
p p p B https://m.edsoo.ru/5df8bafl
JIOKAJTM3AIUN JBUKYIICHCS YaCTHIIBI
. bubmuoreka [JOK
102 Koprycky1pHo-BOTHOBOH AyasisM ! https://m.edsoo.ru/8ccab62a
103 Judpakius 31eKTpOHOB Ha 1 bu6muoreka [IOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Cne a U3MEPEHUN OMHUDE.
100 | Covmomomma nemmpencrimornet | 1 buGorexa LIOK
. peit https://m.edso0.ru/65783dec
I'eiizenbepra
bu6nunoreka [JOK
105 Pemenue rpadudeckux 3amau 1 httos://m.edsoo.ru/e70195bd
N bu6mmoreka [JOK
106 Peuerne pacuCribix saja: ! https://m.edsoo.ru/ee9b3182
KontponbHas pabora no remMam: BuG 110K
" . i noIMoTeKa
107 OCHOBHUCTO ’ K"OpHyCKyMpHO 1 ! https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTU3M
OMBITHI 11O HCCETOBAHUIO CTPOCHUS
108 atoma. [ImanerapHas Mojeb aTomMa 1 bubmorexa [JOK
: p A https://m.edsoo.ru/312b750a
Pesepdopna
bu6nunoreka [JOK
109 Hoctynatet bopa ! https://m.edsoo.ru/404dfa9a
Bunpl cniektpoB. CrieKTp ypOBHEM bubnnoreka [HOK
110 1
SHEpPrUH aTOMa BOJOPOJAA https://m.edsoo.ru/cf74blla
CroHTaHHOE U BBIHYXIECHHOE bubnuoreka [JOK
111 1
H3JIy4CHHUE CBETA https://m.edso0.ru/f945d85¢c
112 Jlazep 1 bubmumoreka [IOK
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https://m.edsoo.ru/2288a0c4

Hyxnonnas monens sapa
I'eitzenbepra-NBanenko. 3apsa u bubnmnoreka [HOK
MAacCOBO€ YHCIIO spa. M30TomsI. https://m.edsoo.ru/34ada5de

PagnoakTuBHOCTD

113

3akoH paarOaKTHUBHOT'O pacliaga.

CBolicTBa HOHU3U IIEro
pyIo bubmuoreka [JOK

114 n3TyseHus. Buwsinue 1 https://m.edsoo.ru/aab98bef

paaAnOaKTUBHOCTHU Ha KUBBIC

opranusmsl. Jlozumerpust

OHeprus CBsI31 HYKJIOHOB B fJIpe.
Snepurie cuibl. Jlegext Macchl siapa.

SnepHble peakuu. AnepHnie
Hep peaxtt Hep bu6mmoreka [JOK

115 peakTopsl. [IpobremMsl ynpaBiseMoro 1 https://m.edsoo.ru/ff1758d0

TEPMOSIIEPHOrO CUHTE3A.

DKOJIOTMUECKHUE aCTEeKThl Pa3BUTHUS
SIIEPHOM YHEPTeTUKH

Meroasl peructpauuu u
HCCIIEIOBAHUS DJIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOAECHCTBUS.
116 BbapuoHbl, ME30HBI U JIEITOHBI. 1
IIpencraBnenue o CrangapTHOM

bu6mmoreka [JOK
https://m.edsoo.ru/1ac08a5b

MOACIIN. KBapK'FHIOOHHaSI MOACIb
aIpOHOB

®usuka 3a npenenamu CTaHIapTHON

117 mojaenu. TéMHast maTepus u TEMHas 1 bu6mmoreka [JOK
sHeprus. EnuHcTBO hr3mdeckoit https://m.eds00.ru/c026fd37
KapTUHBI MUPA

118 Oransl pa3BUTHS aCTPOHOMUHU. 1 bubmmoreka [TOK
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3HaueHUE aCTPOHOMUHU https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTh 3aKOHOB (DU3UKH ISt
119 00BSCHEHHS TIPUPOIBI KOCMUYECKHUX bu6nunoreka [JOK
00BeKTOB. MeTO/IbI aCTPOHOMUYECKHUX https://m.edso0.ru/39c44028
HCCIICOBaHNM
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIIBI, PAJUOTEIECKONIEI bubmmorexa [OK
s : https://m.eds00.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHS
Bun 3Bé3nH0ro Heda. Co3sesnus,
121 SIpPKHUE 3BE3JIBI, IVIAHETHI, UX BUINMOE bubnnorexa IIOK
p ’ ’ https://m.edso0.ru/aac588eb
IBIKEHHUE
Conneunas cucrema. ComnHIie.
122 ComnHeunast akTUBHOCTE. MICTOUHHUK bubmorexa HOK
o https://m.edsoo.ru/22748eb4
sHepruu ConHua u 3B€371
3BE3/IBI, X OCHOBHEIC
123 XapakTepucTuku. J(uarpamma bubmorexa [JOK
| Pacrep . P | https://m.eds00.ru/42169944
CHEKTPaJIbHBINA KIIACC — CBETUMOCTD
124 3Be3/bI IVIaBHOU MMOCIIEN0BATEILHOCTH bubmiorexa HOK
a A https://m.edsoo.ru/b3ch766¢
BryTtpenHee cTpoeHue 3BE3 .
15 CoBpeMEHHBIE NIPEACTABIEHUS O bubnmnoreka LHOK
MPOUCXOKICHUU U 3BOTOIMU CoHIIa https://m.edsoo.ru/d09da494
M 3BE3]1. DTaIbl )KU3HHU 3BE3]
Mueunsiii [Tyte — Hama ["anaktuka.
126 Tumne! ramaxktuk. YEpHLIE ALIPEI B bubnnorexa I[IOK
- 1eP P https://m.edsoo.ru/7cd10a0a
SIIpax TaJakTHK
127 Bcenennas. Pacuiupenue BeenenHoi. bubnmnoreka [HOK
3akon Xab606ma. Teopus bonpiioro https://m.edsoo.ru/3dbdf0d2
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B3pbIBA. PenukroBoe HU3JTy4YCHHUC

128 MacutaGHast ctpykTypa BeeneHnoii. 1 bu6mmoreka LIOK
MeraranakTuka https://m.edsoo.ru/ce234633
129 Hepeménnsie npo0i1eMbl acCTpOHOMHUH 1 bubmmorexa [IOK

https://m.edsoo.ru/d37d9ffe

@u3NYECKU IPAKTUKYM 110 TEME

"UccaenoBaHue MarHUTHOIO OIS

MMOCTOSHHBIX MAarHUTOB'" HMIIN

"H =
cclieloBaHUE CBOMCTB

130 " 1 1

(heppomMarHeTUKoB" uIu

"UccneqoBanue eHCTBUA

bu6mmoreka [JOK
https://m.edsoo.ru/67361aef

TOCTOSTHHOT'O MarHuTa Ha paMKy C
TOKOM"

®uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl Amnepa win
"M3ydyeHne 3aBUCUMOCTH CUJIBI bubnuoreka IIOK

131
https://m.edsoo.ru/fcae91e9

Amnepa ot cuibl ToKa" Win
"OnpeneneHne MarHUTHOM MHIYKIIUU
Ha OCHOBE MU3MEpEeHUs cuibl AMriepa”

DU3NYECKUI TPAKTUKYM 1O TEME
"UccneqoBanue siBIEHUS

132 3JIEKTPOMArHUTHON MHIYKIUU'" UK 1 1 https://m.edso0.ru/c36658da

"OnpeneneHne HHIYKIUN BUXPEBOTO
MarduTHOro nojs"

@u3NYECKU IPAKTUKYM 110 TEME
133 "UccaenoBaHue ABIEHUS 1 1
camonHAykuu" niau "COopka MoJIeH

3JIEKTPOMarHuTHOro reHeparopa’

Bubnunoreka [JOK
https://m.edsoo.ru/b8fh6391

134 @u3NYECKUil IPAKTUKYM 110 TEME 1 1 bubanoreka [[OK
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"M3mepenue nepruoaa CBOOOTHBIX https://m.edso0.ru/5d159d35
KoJIcOaHUH HUTSHOTO U MPY>KHHHOTO

MasTHUKOB"

®u3NYECKU IPAKTUKYM 110 TEME
bubmuoreka [[OK

135 Ipeobpasopanne snepruu B 1 1 https://m.edsoo.ru/a28026bd

NPYKUHHOM MasiTHUKe"

DuU3HUECKUil IPAKTUKYM 110 TEME
"UccrnenoBanue MepeMEeHHOr0 TOKa
yepes MOCIeN0BaTEIbHO COCAMHEHHBIE

136 KOHJIEHCATOp, KaTyLIKy U pe3uctop" 1 1 bubamorexa LIOK

https://m.edsoo.ru/89dc2d90

nunu "UccnenoBanue paboTh
HWCTOYHHMKOB CBETA B LIETIU
MEPEMEHHOr 0 TOKa"

DuU3NYECKU IPAKTUKYM 110 TEME

137 "U3yueHune mapamMeTpoB 3BYKOBOMH 1 1 bubmorexa [TOK

https://m.edsoo.ru/b100661a

BOJIHBI"

@u3NYECKU IPAKTUKYM 110 TEME
"M3MepeHue mokasareis NpeloMICHHUS

138 crexna" i "Tlonydenue 1 1 bubmorexa [JOK

https://m.edsoo.ru/42569eal

M300paKeHHs B CUCTEME U3 TUIOCKOT 0
3epKaJia u JUH3bI"

®uU3NYECKU IPAKTUKYM 110 TEME
"UccneqoBanue 3aBUCUMOCTHU

139 (hOKYyCHOTO pacCTOSIHUS OT BEIIECTBA 1 1 bubnnoreka [HOK
(Ha mpumepe KUAKUX JIMH3)" WK https://m.edso00.ru/b879fh3f
"M3mepenne HOKYyCHOTO pacCcTOSHUS
paccenBarOIIUX JIUH3"
140 DuU3NYECKUI TPAKTUKYM 10 TEME 1 1 bubnmnoreka [HOK
"HaOmronenue qudpakiuy, https://m.edsoo.ru/8b7ac737
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UHTEp(EPEHITUU U MONIPU3AIUN
ceera"

141

®u3NYECKUil IPAKTUKYM IO TEME
"Omnpenenenre UMIyJbca U SHEPTUU
PENATUBUCTCKHUX YaCTHIL (TI0
(dotorpadusiM TPEKOB 3apSKECHHBIX
YaCTHI] B MArHUTHOM T11071¢)"

bubmuoreka [[OK
https://m.edsoo.ru/63756¢47

142

®u3NYECKUil IPAKTUKYM 110 TEME
"U3mepenue nocrosHHoi [1nanka Ha
OCHOBe uccienoBanus poroaddexra”
niy "UccienoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOANO/ OT
HanpspKkeHus"

bubnunoreka [JOK
https://m.edsoo.ru/eb916f82

143

DuU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue criekTpa
pa3peRKEHHOr0 aTOMAPHOr0 BOAOPOAA
Y U3MepeHwne noctossuHon Pundepra"

bu6mmoreka [JOK
https://m.edsoo.ru/ec651eb8

144

DuU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paamoakTUBHOTO
(hoHa ¢ ucroap30BaHNEM J103UMETPA"
nim "U3ydenue noriomieHus o6era-
YaCTHUIL ATIOMUHHAEM"

Bubnunoreka [JOK
https://m.edsoo.ru/c3dabe6e

145

@u3nyecKuil NPaKTUKYM 110 TEME
"HaOmroneuus 38€30H0r0 Heba
HEBOOPYKEHHBIM I'1a30M C
MCIIOIb30BaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JUISl ONIPEACIICHNUS
NIOJIOKEHHUST HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE

bu6munoreka [JOK
https://m.edso0.ru/1072021e
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co3Be3ausi CeBepHOro MoNnymapus u
spkue 38E31b1" win "Habmronenus B
teneckorn JIyHBI, TUTaHeT, TYMaHHOCTEH
U 3BE3IHBIX CKOILICHUIT"
O0001IeHNE U CUCTEMATH3AIUA
3HaHUH. Ponb pU3MKK 1 aCTpPOHOMHUH B
N . bub6mmoreka [JOK
146 9KOHOMMYECKOM, TEXHOIOTHUSCKOM,
N N https://m.edsoo.ru/ad6ddeed
COIIMATbHON U ITHUECKOH chepax
JESITENILHOCTH YEI0BEKA
O00011IeHIE B CHCTEMATH3aIIs
147 3HaHu#. Ponb 1 MecTo pusuku u bubamnoreka [HOK
aCTPOHOMUU B COBPEMEHHOM HAYYHOH https://m.edso00.ru/18f19f7c
KapTUHE MUpa
O00011IeHE ¥ CHCTEMATH3ALUS
3HaHu#. Ponb pusnueckoit Teopuu B
OPMHUPOBAHUH IIPEICTABICHUH O
148 iﬂgnq:cxoﬁ Ka TEHG MHpa, MECTO bubmorera [OK
1 xap pa, https://m.edso0.ru/e7d400f4
(hU3UYIECKON KapTHHBI MUpa B 00IIIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX TPEJCTABICHUN O IPUPOJIC
149 O06o001IeHre U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHuM 1o Teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O000111eHNE U CUCTEMATU3ALIUS bu6nunoreka [JOK
3HaHui o teMme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O0001IeHE U CUCTEMATU3AIHS bu6munoreka [JOK
3HaHu# 1o teme "J{lunamuka" https://m.edsoo.ru/2dfbafc5
O0600111eHIE U CUCTEMATU3ALIUS
152 3HaHu# Mo Teme "CraTuka TBEPIOro Bubmiorexa OK
" P https://m.edsoo.ru/3cca482e
Tena
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O0001IeHNE U CUCTEMATU3ALHS

153 3HAHUU 10 TeMe "3aKOHBI COXpAaHEHUS 1 Bubmotexa HOK
p https://m.edsoo.ru/32a4d1a0
B MexXaHuke"
O0600111eHIE U CUCTEMATH3ALIUS
154 3HaHu# o Teme "OCHOBEI 1 Bubmiorexa HOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KHHETHYECKON TEOPUH
O00011IeHNE U CUCTEMATU3ALIUS
155 3gaHui 1o teme "TepmoarHaMuKa 1 Bubmaorexa IIOK
PMOZ ’ https://m.edsoo.ru/c63f7¢10
TemnoBble Mauub"
O0001IeHe 1 CUCTEMAaTU3AIA
156 3HAHMUM 110 TeMe "ArperaTHble 1 bubmuoreka LIOK
cocTosgHu BemecTBa. Da3oBule https://m.edsoo.ru/1d36b5b1
nepexo/ipl"
O060011IeHIE U CHCTEMATH3ALIUS
157 3HAHUU IO TeMe "DIIEKTPUUECKOE 1 Bubmiorexa HOK
" P https://m.edso0.ru/3bf0def9
oJjie
O00011IeHNE U CUCTEMATU3ALIUS
158 3Hanuil mo teMe "TlocTosTHHBIN 1 Bubmaorexa IIOK
. " https://m.edso0.ru/71453ee6
ANEKTPUIECKHUI TOK
O0001IeHe 1 CUCTEMAaTU3AIHA
159 3Ha”Hui 110 TeMe "TOKU B pa3INYHBIX 1 Bubmiorexa HOK
" P https://m.edso00.ru/3d40077a
cpenax
160 O0001IeHEe 1 CUCTEMATU3ALHS 1 bu6munoreka [JOK
3HaHu# 1o Teme "MaruuTtHoe moie" https://m.edsoo.ru/3b4c06ae
Pesepsueblil ypok. O000mIeHNE 1
161 CI/ICTEMaTI/ISa},’p WS 3HAHUU 110 TEME 1 Bubmiorexa HOK
" B " https://m.eds00.ru/053e2248
DeKTpOMarHUTHasT HHTyKITHS
162 PezepBHblit ypok. O6001meHue 1 1 bu6nuoreka [IOK
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cucTeMaTu3anus 3HaHUH 110 TeMe https://m.edsoo.ru/d6310bfd

"MexaHndeckue Koneoanusa"

PesepsHEli ypok. O000IIEHHE U
P P " Bbub6nunoreka [JOK

163 7 1
CHCTEMATH3ATI SHAHWH TO TEME https://m.edsoo.ru/5e2bb83d

"JneKTpoMaruuTHeIe KojaeOaHus"

PesepBHeIil ypok. O600IIeHNE U

164 CHCTEeMaTH3allusl 3HaHUH 110 TeMe 1 bu6nunoreka [JOK
"MexaHn4ecKue U JIEKTPOMarHuTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepsHbiil ypok. O000IIIEHHE T
165 CI/ICTIC)MaTI/B;]p W 3HAHUU 10 TEME 1 bubmmorexa [OK
" " B https://m.edso0.ru/52ad1603
Omnruka
PesepsHEli ypok. O000IIEHHE U
P P . bu6muoreka [JOK
166 cHcTeMAaTH3alusa 3HaHUN 10 TeEME 1
" " https://m.edsoo.ru/5bec1c65
OcHoBrel CTO
PesepBHbiil ypok. O000IIIEHE U
P P . bu6mmoreka [JOK
167 cucTeEMaTU3alys 3HAHUH 10 TEME 1

https://m.edsoo.ru/f7¢59d38

"KopnyCKyJIIpHO-BOJIHOBOM Jyanu3m"

Pese i ypok. O6001IeHNe
PBHBIL YPOI Lene bu6muoreka [JOK

1 i 1
68 cHcTeEMAaTU3alusa 3HaHUN 110 TEME https://m.edso0.ru/Lf511654

"®dusznka aroma"

PesepBHriil ypok. O6001meHNE 1

169 CHCTEMaTH3allysl 3HAaHUH 110 TeMe 1 bubmuoreka [[OK
"du3nKa aTOMHOTO siIpa U https://m.edsoo.ru/905c5ce0

3JIEMEHTApHbIX YacTULl"

PesepBHeIil ypok. O6001IeHNE U

. bu6mmoreka [JOK
170 cucTeEMaTU3alys 3HAHUH 10 TeEME 1

https://m.edsoo.ru/2bffb94c

"OnemeHTbl acTpoPpU3nKu"
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OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

170 4

16
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» ®usuka (B 2 yacTsax); yriyosnennoe ooyuenue 10 knace/ ['ennenreitn J1.O.,
bynatosa A.A., Kopuunse U.H. u ap.; nox penakmueit Opnosa B.A. O6mecTBo
¢ orpaHn4eHHor oTBeTcTBEHHOCTHhI0 « BMHOM. JlaGopaTopus 3HaHUI»;
AxtmonepHoe o6miectBo «M3marensctBo «IIpocBemienue

» ®usuka; yrmyonennoe oOyuenue 10 kmace/ ['paueB A.B., [loroxes B.A.,
Caneukuit A.M. u ap. O611eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
M3narensckmii nentp « BEHTAHA-TI'PA®»; AkiinonepHoe 0011ecTBO
«3narensctBO «IIpocBenienney

» Gusuka; yrmyonennoe odyuenue 11 kimace/ KacbsinoB B.A. O0mectBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «[PODA»; AKIMOHEPHOE 00IECTBO
«M3narenbctBO «IIpocBemienne»

» Guszuka. Mexanuka; yrmyonennoe ooydenne 10 xinace/ Msikumes I7.41.,
CunsikoB A.3. OO1IECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY;
AxtmonepHoe o6miectBo «M3marensctBo «IIpocBemienue

» ®dusuka. MonekymnspHas ¢pusuka. TepmoauHaMuka; yriyoiaeHHoe oOydenue 10
kiacc/ Msikumie I'. 4., CunsikoB A.3. OGIIECTBO ¢ OTpaHUYCHHOM
0oTBeTCTBEHHOCTHIO «JIPODA»; Akimonepnoe obmectBo «M3aaTenbeTBo
«IIpocseenue»

KacbsinoB B.A. ®usuka. 11 k1. (mpoduiibHbIi ypoBeHb) :YueOH. s

ob1eo0pazoBar. yupexaenuii — M.: Jlpoda, 2015.
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METO/IUYECKHUE MATEPUAJIBI J1JIs1 YUUTEJA

KacpanoB B.A. ®usuka. 11 ki1.: TeMarnueckoe U OypoYHOE IJIAHUPOBAHUE —
M.: dpoda, 2001.1. Kabapauu O.®D. u np. KoHTposibHBIE ¥ TPOBEPOUYHBIE PAOOTHI
no ¢usuke 7-11 ki.: Metoa.mocooue.— M.: JIpoda, 2000.

Hemkxosuy B.I1. u ap. Coopuuk 3amau mo ¢pusuke 10-11 k1. — M.: actpens, ACT,
2002.

PeimkeBuu A.I1. 3agaunuk mo ¢gusmke mist 10-11 k1. o61ieo06pa3zoBaTeIbHBIX
yupexaenuid. — M.: JIpoda, 2001.

COopHUK HOPMATUBHBIX TOKyMeHTOB. @u3uka /Cocrt. c. 23 D.J1. Jlnenpos,

A.T'. ApkaapeB». Tematuueckoe u moypodHoe rianupoBanue»— M.: Jlpoda,

2004.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HMHTEPHET
Enmunas xomnexius LIOP. http://school-collection.edu.ru/

[IkoawsHbIe TecTh. hitp://www.schooltests.ru/
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