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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE CpeIHEro oO0Iero o0pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IOJIOKEHUM U TpeOOoBaHUIl K pe3yjbTaTaM OCBOEHUS
OCHOBHOM oOpa3oBaTenbHON mporpammsbl, npeactaBieHHsix B I'OC COO, a
Takke ¢ yu€rom deaepanbHOi padodeil nmporpamMMbl BocnuTaHus U Konuemnuuu
npenojaBanus yueOHoro npeaMera «dusmka» B 00pa3zoBaTENbHBIX OpraHU3alUIX
Poccuiickoit ~ denepanum, — peaqu3yIOIIMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBl.

[Iporpamma no usuke onpesenser o0g3aTeIbHOE IPEIMETHOE COIEPKAHUE,
YCTaHABIIMBAET PEKOMEHAYEMYIO MOCIEAOBATEIbHOCTh U3YUEHUSI TEM U Pa3/IEIIOB
y4eOHOTO MpeaMeTa ¢ y4E€TOM MEXKIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKM y4yeOHOTo TMpOIecca, BO3PACTHBIX OCOOEHHOCTEH  00yYaroluxcs.
[Iporpamma 1o ¢uszuke Aa€T NpPEACTaBICHUE O LENAX, COACpPNKAHUHU, OOIIen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTUA OOYYAIOMIMXCA CPEACTBAMHU
yueOHoro npeameta «duznka» Ha yriayOoJEHHOM YpOBHE.

W3ydyenne kypca ¢Gu3Mku YriyOJEHHOrO YPOBHS IMO3BOJIAET PEaU30BaTh
3a1a4u MPOPECCUOHAILHON OpUEHTAIMH, HAIpPaBICHO Ha CO3/IaHHUE YCIOBHM JUIs
IPOSBJICHUS] CBOMX HHTEJUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAUMBI Jid MPOJOJKEHHS OO0pa3oBaHUsA B
OpraHu3alusIX MpoPEecCHOHATLHOIO 00pa3oBaHUs MO pPa3IMYHBIM  (PU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CIELUATBHOCTSM.

B nporpamme mno (¢u3MKe ONpeAeNsroTCcs IJIaHUPYEMble pe3yiIbTaThl
OCBOEHUSA Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHus: JIUUYHOCTHEIE,
METanpeaMeTHble, TMpeaMeTHble (Ha  yriiyonéHHoM  ypoBHe). Hayuno-
METOJIOJIOTUYECKOM OCHOBOM JUIsi pa3padOTKUM TpeOOBaHW K JIMYHOCTHBIM,
METanpeIMETHBIM M MPEAMETHBIM pe3yjbTaTaM OOYYaIOIIMXCS, OCBOMBIIHX
nporpaMmmy 10 (U3MKE Ha YPOBHE CpeaHero oomero oOpa3oBaHus Ha
yriayOa€HHOM YPOBHE, SIBISIETCS] CUCTEMHO-IESITEIbBHOCTHBIN MOIXO/.

[Iporpamma o pu3rke BKITIOUYALT:

IUTAHUPYEMBIE pPE3yJbTaThl OCBOCHUS Kypca (U3UKK Ha YriayOnEéHHOM
YPOBHE, B TOM UHUCJIE€ MMPEAMETHBIE PE3YNIbTATHI 110 T01aM 00yUeHUS;

coziepkanue yueOHoro npeamera «dusmnkay 1mo rogam 00y4eHus.

[Iporpamma 1o (Qu3uKe WMeEeT NPUMEPHBIA XapakTep U MOXKET OBITh
UCIIOJIb30BaHA YUYUTENISIMU (DPU3UKH JJII COCTABIIEHUSI CBOMX Pa0OUUX MPOTPAMM.

[Iporpamma mo ¢u3nke HE CKOBBIBAET TBOPUECKYIO HHHUIIMATHBY YUUTEIIEH U
NPEAOCTABISIET BO3MOXKHOCTH JJIi  pe€ajv3aldyd Pa3IUYHbIX METOJUYECKUX
MOJXO0JIOB K TpEnojaBaHvi0 (U3MKKA Ha YIrIyOJEHHOM YpPOBHE MPHU YCIOBHUH
COXpaHEHHUs 003aTeNbHOM YacTH COIep KaHUs Kypca.



®du3nka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYyMAasl B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHui 00 okpysxkaroniem mupe. IIKoapHbIN Kype GUBMKH — CUCTEMOOOPa3yIOMIUi
Il €CTECTBEHHO-HAYYHBIX Y4€OHBIX IPEIMETOB, NOCKOJIbKY (PU3NUYECKHE 3aKOHbI
JeXaT B OCHOBE IIPOIIECCOB U SBJIICHUHM, HM3y4aeMbIX XUMHEH, OHOJIOTHEH,
buzmdeckorr reorpadueii MU acTpoHoMmuei. lcronap3oBaHWE U AKTHBHOE
npuMeHeHrue (U3MUYECKUX 3HAHUM OINpeienyio Xapakrep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHHEPreTUKU, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, MOJIy4EHUSI HOBBIX MAaTEpPUAJIOB C 3aJlaHHBIMH CBOWCTBaMu. M3ydyeHue
Gu3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-HAYUYHOM
KapTUHBI MHpa 00ydyaromerocs, B (OpMUpPOBAHUE YMEHHUN MPUMEHSITh HAy4YHBIH
METO/]1 TO3HAHUS NP BHITIOJHEHUN UMU YY€OHBIX HCCIIEIOBAaHUM.

B ocHOBY kypca (pu3uku Ha ypoBHE CpeTHEro 00111ero 00pa3oBaHus MOJIOKEH
pAI MO, KOTOPbIE MOYKHO PACCMaTpPUBaTh KaK MPUHLIMIIBI €70 TOCTPOCHHS.

Hoea uenocmmuocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3lesioB (PU3MKHU, BKIIIOYAET KaK
BONPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HeW MmaTepualn Kypca (HU3UKU
o0beMHEH BOKpYr (Qu3nyeckux Teopuid. Benymum B Kypce sBiseTcs
(dopMUpOBaHUE TPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTe€puH, BELIECTBE U
oJIE.

Hoea zymanumapuszayuu. EE peanuszanusi nNpeAnoaracT MCIOJIb30BAHUE
F'YMaHUTAPHOTO TNOTEHLHANAa (PU3UUYECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3uku Cc pa3BuTMEeM OOWIECTBAa, a TaKXKE€ C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTHYECKUMHU MPOOIEMaMH.

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

Hoea 3konocuzauyuu peanusyeTcs MNOCPEACTBOM BBEICHUSA JJIEMEHTOB
COJIEp>KaHus, TMOCBSIIEHHBIX OJKOJOTHYECKUM MpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTUEM TEXHHKH U TEXHOJIOTHUH, a TaKkkKe OOCYKICHHUS
po6JieM pallMOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTMUECKO 0e30MacHOCTH.

OcBoeHue cofiepkaHusl IporpaMmbl 10 (PU3KKE JOHKHO OBITh MOCTPOCHO HA
IOPUHLKIIAX CUCTEMHO-JESATEIIbHOCTHOrO noaxona. s ¢u3uku peanuzanus 3THX
IPUHLKIIOB 0a3upyeTcsl Ha UCIOIb30BAaHUM CAMOCTOATEILHOTO HKCIEPUMEHTA KaK
NOCTOSIHHO JielcTByromero (axkropa yuyebHoro mnpouecca. [Inga yrmyOnéHHoro
YPOBHSI — DOTO CHUCTEMa CAaMOCTOATEIBHOIO YYEHHUYECKOIO HKCIEPUMEHTA,



BKJIIOYAIOIIET0 ()POHTAIbHBIE YUYEHHYECKHWE ONBITHI MPU HU3YUYEHUU HOBOTO
MaTepuana, JaboparopHbie paboThl U pabOTHl MpakTuKyMa. [Ipu 3TOM BO3MOXKHBI
JBa crocoba peanuzanuu (PU3NYECKOrOo TMpakTUKyma. B mepBom ciyuae
NPaKTUKyM npoBoauTtcs aubo B koHie 10 u 11 xmaccos, 100 mociie mepBoro u
BTOPOTO TOJYrOAWM B KaXKIOM M3 OTUX KiIaccoB. Bropoi cmoco6 — 310
UHTETpalys paboT MNpakTHKyMa B CHCTEMY JIA0OpPAaTOPHBIX paldOT, KOTOpHIE
IPOBOJIAITCS B Ipoliecce u3ydeHus paszzena (temsi). [Ipu sToM mox paboramwu
PAKTUKyMa MMOHUMAETCS CaMOCTOATENIbHOE HCCIIeJOBAaHUE, KOTOPOE MPOBOJAUTCS
10 PYKOBOJICTBY CBEPHYTOI0, 0000IIIEHHOTO BUAA 0€3 MOIIaroBOi HHCTPYKIIUH.

B nmporpamme mno (Qusuke cucTeMa yYEHHYECKOrOo IKCIIEPUMEHTa,
7a00paTOpHBIX pabOT M MpaKTUKyMa MpE/ICTaBlIeHA €IMHBIM IepeyHeM. Buioop
TEMATHKH JJIs OTUX BHJIOB YUYEHUYECKHX IMPAKTUYECKHX PabOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MPOoLiecca UCXO/s U3 OCOOCHHOCTEN 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 3a7a4 MPUOPHUTETOM SIBISIOTCS 3a7aud C SBHO
3a/IaHHOM W HESIBHO 3aJlaHHOW (PM3UYECKOU MOJEIIbIO, MO3BOJISIONINE MTPUMEHSITh
U3YYECHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK M3 OJIHOIO pasjena 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
¢u3nyecKoil MOICIH JIsl CUTYaI[H MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECMEeUYeHHI0 Y4eOHOro mpoiiecca Kypc (pU3MKK YyriryOI€HHOTO
YPOBHSI Ha YPOBHE CPEAHEro 0011ero o0pa3oBaHusl JOKEH U3Y4YaThCsl B YCIOBUAX
npeaMeTHOro kabunera. B kabunere Qu3uMku AOKHO OBITh HEOOXOAMMOE
nabopaTopHOe OOOPYIOBaHHME JUIsI BBIOJHEHHUS YKa3aHHBIX B MpOrpamMme IO
(¢u3nKe YYEHHMUECKHUX OIBITOB, JIAOOPATOPHBIX pabOT M paboOT MpakTUKyma, a
TaKXe IEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JlemoHCcTpanimoHHoe o0OopyaoBaHue (OpMUPYETCSs B COOTBETCTBUU C
OPUHLKAIIOM MHHHMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYMBaeT IOCTAaHOBKY
HNEPEYUCIIEHHbIX B MporpaMMe Mo (u3MKe KIIOYEBBIX JEMOHCTpalMid ams
UCCIIEIOBAHUS  M3y4aeMbIX SBJIEHUH U  MPOLECCOB, OSMIUPUYECKUX U
(dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMECHECHHM.

JlabopatopHoe 000pymOBaHWE M YYEHUYECKHX TMPAKTHUYECKUX pPaboT
(GopmMupyeTcsi B BUJIE€ TEMAaTHUYECKMX KOMILJIEKTOB M OOecreuuBaeTcs B pacuére



OJIHOTO KOMIUIEKTa Ha JBYX OOydalommxcs. TeMaTH4ecKue KOMILJICKTHI
Ja00paTOpHOTrO OOOPYIOBAHMS JIOJDKHBI OBITh ITOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IUMPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE TU(DPOBBIX Ja00OpaTOpPHUid.

OCHOBHBIMH HEJIIMH U3y4eHUS PU3MUKH B 0011eM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHUE UHTEpEca M CTPEMJICHHS OOy4YaloIMUXCi K HAYYHOMY
U3YYCHHUIO TMPUPOJbI, PA3BUTHE WX HHTEJUIEKTYallbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJE MO3HaHUS U (HOpPMHpPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPYKAIOUIUM SIBJICHUSIM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3y4YEHUSI OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUI OOBSICHSITH SBJICHUS C UCIIOIb30BaHUEM (PU3UUECKHUX
3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

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

pa3BUTHE peCTaBICHUN 0 BO3MOXHBIX  cdepax  Oyayuiei
npoeCCUOHAILHOM  JCSTEIBbHOCTH, CBS3aHHBIX C (DU3UKOW, TMOJTOTOBKA K
JanbHelIeMy 00y4eHHIO B 3TOM HaIpaBJICHUH.

JlocTikeHue 3TUX Leneld 00ecreunBaeTcs peleHueM CIeAyoluX 3a1a4 B
poliecce U3yUYeHusl Kypca (PU3NKHU Ha YPOBHE CPEJIHETO O0IIero 00pa3oBaHUs:

IpUOOPETEHHE CUCTEMBI 3HAaHUI 00 0OIUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpHUSIX,  BKJIIOYas  MEXaHUKY,  MOJIGKYJSIpHYIO  (DU3HKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI acTpOU3UKH;

dbopMupoBaHUE YMEHUN NPUMEHATh TEOPETUUECKUE 3HAHUS JJIs1 OOBICHEHUS
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
dbusnyueckold MOJeNH, aneKBaTHOW YCJIOBHSAM 3aJadyd, B TOM 4YHCJE 3a1ad
MHXXEHEPHOI'0 XapakTepa;

NoHUMaHUEe (U3NYECKMX OCHOB M TIPUHIIAIIOB JCHCTBUS TEXHUYCCKUX
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;



pasBuTHE UHTEpeca K chepam nmpodhecCuOHATHHOM e TENHHOCTH, CBI3aHHON
¢ (PU3UKOM.

B cootBerctBumn ¢ tpeboBanusimu OI'OC COO yriyOnéHHBIH YPOBEHb
u3ydeHus y4deOHoro mpeamera «®Pusznka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHus BbIOMpaeTCs OOYYAIOUIUMUCA, IUIAHUPYIOIMIUMH TMPOAOHKCHHUE
0o0pa30BaHuA M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue pusuku (yrinyOnéHHBIM ypOBEHB) Ha YPOBHE CPEJIHETO OOIIero
obpazoBanus orBoauTtcs 408 yacos: B 10 kimacce — 204 yacoB (6 4acoB B HEJIEIIO),
B 11 knacce — 204 gacoB (6 4acoB B HEJIETIIO).

[Ipeanaraempiii B mporpamMmme 1o (QU3MKE MepeyeHb JabopaTopHBIX WU
NPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JellaeT BbIOOD
IPOBEJICHUS JIA0OPATOPHBIX PabOT M OMBITOB € YYETOM WMHAMBHIYaTbHBIX
0COOEHHOCTEM oOy4Jaronimxcs.



COJEPKAHUE OBYUYEHUA
10 KVIACC

Paznea 1. HayuHblili MeTO] MO3HAHNSI IPUPO/BIL.

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

DKCHEpUMEHT U TeopHus B IMpollecce Mo3HaHus npuponabl. Habmionenue 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 (GpU3NUYECKUX SBJICHUNA M MPOLIECCOB (MaTepuaibHas TOYKA,
a0COJIOTHO TBEPAOE TENO, HUACAlbHAs KUAKOCTb, HACANbHBIA Ta3, TOYEUHbIN
3apsan). ['unoresza. ®usnyeckuid 3aK0H, TPAHUIIBI €r0 MPUMEHUMOCTH. PuznyecKas
TEOpHS.

Ponp m Mecto ¢u3uku B (GOpMHUPOBAHMU COBPEMEHHOW HAayYHOW KapTHHBI
MUpa, B IPAKTUUECKOMN JESATETLHOCTHU JIIOJICH.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomeol, npaKkmuKym.

MN3mepenne cuibl TOKa W HANpsDKEHUST B IIEMK MOCTOSHHOTO TOKa MpU
MOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBbHBIX TPUOOPOB.

3HaKkoMCTBO ¢ LU(poBoi nadoparopueil mo ¢usuke. [Ipumepsl U3mMepeHus
(bU3UYECKUX BEJIMUMH MPU MOMOITU KOMITBIOTEPHBIX JATUUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe JBUKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUYKEHHSI.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a/1a4u MEXaHUKHU.

Paaunyc-BekTop MaTepuaabHOM TOYKHU, €r0 MPOEKIMU HAa OCHU CHCTEMBI
KoopauHar. Tpaekropus.

[Tepemernienne, CKOpocTh (CpedHsisl CKOPOCTh, MTHOBEHHAs CKOPOCThb) M
YCKOpPEHUE MaTepuaJbHOW TOYKH, MX MPOEKIUU Ha OCHU CHUCTEMBI KOOpJUHAT.
CnoxeHue nepeMenieHui u CI0KeHue CKOpOCTei.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIUHENHOE JBUKEHHE. 3aBUCUMOCTD
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTE€pUaIbHONW TOUYKU OT BPEMEHHU M UX
rpaduKy.

CBobOomHOE mMajeHWe. YCKOpeHHe cBOOOTHOro majeHus. JIBukeHue Tena,
OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY. 3aBUCHMOCTH KOOPIMHAT, CKOPOCTH U
YCKOPEHHUSI MaTepUaIbHON TOYKU OT BPEMEHU U UX TpaPUKH.



KpuBonunennoe nBwxeHue. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPYXHOCTH. YTJIOBasi M NUHEWHas ckopocTh. [lepmon m wactora oOparieHus.
LlenTpocTpemuTenbHoe (HOPMAIbHOE), KacaTelbHOE (TaHTEHIIMAIbHOE) U MOJHOE
YCKOPEHUE MAaTEpPUATIbHOU TOUYKH.

TexHuueckue YCTpOMCTBA W TEXHOJOTMYECKHE IPOLECCHI: CIUIOMETD,
JNBUKCHHE CHapsIOB, LEMHbIE, MIECTEpEHYATHIE W pPEMEHHBIE NEpeaayu,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mogenb cuctembl OTCYETA, WILTIOCTPALUsl KUHEMATUYECKUX XAPaKTEPUCTUK
JBUKCHHUS.

CriocoObl uccien0BaHus IBUKEHUN.

Nnnroctpanuus npeaesibHOroO Nepexo/ia U U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN ¢ UCTIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenune naBukeHus Tena, OPOIIEHHOIO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

Hanpagnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

[IpeobpazoBaHue yriioBOi CKOPOCTH B pEIyKTOpE.

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

Yuenuueckuii sxcnepumenm, navopamopmusie padomeol, npakmuxkym.

N3ydeHne HEPABHOMEPHOTO ABWKEHHS C LIEIBIO ONPENEIECHNUsS] MTHOBEHHOU
CKOPOCTH.

N3smepenune yCkopeHUs: MpU NPSAMOJIMHEWHOM PABHOYCKOPEHHOM JBHKEHUH
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 U HAYAIIbHOW CKOPOCTBIO TETA.

N3ydyeHne nBHKEHHS Tella MO OKPYKHOCTH C MOCTOSSHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEpHOJia OOpAIIeHHs] KOHMYECKOTO0 MasTHHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



[IepBeiii 3akoH Hprorona. MHepumaneHble cuctemsl otcuéra. [IpuHnumn
oTHocuTenbHOCTH ['anunes. HemHepuuanbHble cUcTeMbl OTCU€Ta (OmpeleseHue,
MIPUMEDHI).

Macca tena. Cuna. [IpuHuun cynepno3uiuu cuil.

Bropoii 3akoH HproTOHA /U151 MaTepraibHONU TOYKH.

Tperuii 3akoH HprO0TOHA 1151 MATEPUATBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBUBAJIEHTHOCTh TI'PABUTALMOHHON W
WHEPTHON MacCBhl.

Cuna TsecTdu. 3aBUCUMOCTh YCKOPEHHUS CBOOOJHOTO MAJCHHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckod MMHPOTHL. JIBIKeHHE
HeOECHBIX TeJl U UX cyTHUKOB. 3akoHbl Kennepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tema, aBuxymierocs 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.

Hasnenue. ['mapocratnueckoe nasnenue. Cuiia 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 HEMHEPIIMATBHOW CUCTEMBI OTCUETA.

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

PaBeHCTBO cHil, BOBHHKAIOIIKNX B PE3YJIbTATE B3AUMOICUCTBUS TEIL.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U MAJCHUH.

[leHnTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomul, npaKmuKym.

N3mepenne paBHOJEHCTBYIONIEH CUJI TIPU JBMXKCHUH OpyCKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumore3bl O HE3aBUCUMOCTH BPEMEHU JBUKEHHUS OpycKa Mo
HaKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MacCCHI.



HccnenoBanre 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B MPYXKHHE U
pe3uHOBOM 00pa3Iie, OT ux JAehopMaIiuu.

N3yuyeHue OBUMKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON depes
IErKuii OJIOK.

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

UccnenoBanue nBrxkeHust Opycka 10 HAKIOHHOW TJIOCKOCTH C MEPEMEHHBIM
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.
CrnoxeHune cuil, MPUII0KEHHBIX K TBEPAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TENA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3InuyHOe PaBHOBECHE.

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

Hemoncmpayuu.

YcnoBusi paBHOBECHS.

Bune! paBHOBeCHs.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

HUccnenoBanne ycinoBUil paBHOBECHS TBEPAOTO TeEJla, HWMEIOIIETO OCh
BpaLCHUS.

KoHcTpynpoBanne KpOHIITEMHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENIA, UMEIOLIETO IJIOMIAIb OMOPHI.

Tema 4. 3aKkonvl coxpanenusn 6 mexanuke.

NMnynec maTepuanbHON TOYKHM, CHCTEMBI MAaTEPUAIBHBIX TOUEK. LleHTp Mace
CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK. Teopema 0 IBU)KEHUHU LIEHTPa Macc.

NMnynbe cvitbl 1 N3MEHEHHE UMITYJIbCa TeJa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

MoMeHT umnynbca MaTrepualbHOW TOUYKM. lIpencraBneHne o coxpaHEHHH
MOMEHTA UMITYJIbCA B [IEHTPAIbHBIX MOJISX.

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

MOIIHOCTh CHJIBL.

Kunernueckass »Heprus MarepuanbHOM Touku. Teopema 00 H3MEHEHUU
KMHETHUYECKOW SJHEPTUU MAaTEPUAIIbHON TOYKH.



[lorennuanbHple W HENOTEHIMAJIbHbIE CWIbl. lloTeHHManbHas >SHEpPrus.
[ToTenmumanbHast dHEprusi yrnpyro neGopMupoBaHHONW Tpyx uHbL. [loTeHIManbHasA
SHEprusi Tena B OAHOPOJHOM TIpaBUTAMOHHOM Imoje. IloTeHiumanbHas 3Heprus
TeJa B TPaBUTALIMOHHOM II0JIE OJTHOPOJHOTO Iapa (BHYTpU W BHE mmiapa). Bropas
KOCMHUYECKast CKOPOCTh. TpeThs KOCMUYECKAs! CKOPOCTb.

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

VYrpyrue v HEyNpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymwn il WACAIBHOM KUAKOCTH KakK CIEICTBHE 3aKOHA
COXpaHEHUSI MEXaHUUYECKON SHEPTUH.

TexHnueckue ycTpoucTBa U TEXHOJOTMYECKHE MPOIECCHI: TBUKEHUE PAKET,
BOJOMET, KOMEpP, TPYKUHHBIA MHUCTOJIET, THUPOCKOIN, (UTypHOE KaTaHHE Ha
KOHbKaXx.

Hemoncmpayuu.

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

N3MepeHune MOLHOCTU CUJIBI.

H3MeHeHue 3Hepruu Tejla PU COBEPLIEHUU PaOOTHI.

B3auMmHbIe mNpeBpanieHUss KUHETUYECKOM W IIOTEHIIMAJIbHOW DJHEPIUM IPHU
JNEWCTBUU HA TEJO CUJIBI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue PHEpPruu Mpu CBOOOIHOM MaICHUH.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomuol, npaKkmuKym.

N3mepenne nMmnyibca Tenna no TOpMO3HOMY ITyTH.

N3mepeHue cuibl TATH, CKOPOCTH MOJENH AJIEKTPOMOOWIISE W MOILIHOCTH
CHUJIBI TSATH.

CpaBHEHVE H3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne cOXpaHEeHHs] UMITYJIbCA IIPU YIIPYTOM B3aUMOICVICTBHM.

N3mepenne KNHETHYECKOW SJHEPTUHN TeJla 10 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHUS MOTEHIIMAIBLHON YHEPTUH MPYKUHBI C pabOTOM CUIIBI
TPEHUSL.

Onpenenenne pabOTHI CWJIBI TPEHHUS TPH JABIKCHUHM Tela 1O HAKIOHHON
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa U TEPMOJANHAMMKA.

Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOT Meopull.

OcHOBHbBIE TMOJOXKEHUS MOJEKyJsipHO-KuHeTHueckoi Teopun (MKT), wux
omnbITHOe oOocHoBanue. Juddysusa. bpoyHoBckoe aBmxkeHue. XapakTep
JBW)KEHUSI W B3aMMOJCHCTBUSA 4YaCTHI] BellecTBA. MoOJEnu CTpPOEHUs TIa3oB,
KUIKOCTEH U TBEPABIX T M OOBSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE JITHX



Mozene. Macca u pasmepsl Mosiekyn (aromoB). KonnudecTBo BelecTsa.
IToctrostnHass ABorajipo.

TennoBoe paBHOBecue. Temrepatypa u crnocoObl e€ u3Mepenus. [llkana
temnepatryp Llenascus.

Mogenp uaeabHOrO ra3a B MOJIEKYJAPHO-KMHETUUYECKONW TEOPUU: YACTUILIBI
rasa JIBH>KYTCSI XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneipona. AOcooTHas
Temneparypa (umkana temnepatyp KenbBuna). 3akon JanbroHa. M3omponecchl B
UJCAIbHOM Ta3e C I[IOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduyeckoe
Ipe/ICTaBIIEHHUE U30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBs3p  MeXIOy JaBIEHUEM M CPEIHEHM  KHUHETUYECKOW  DSHEpruewu
NOCTYNATEIbHOIO TEIJIOBOTO JBUKEHHUS MOJIEKYJ HJI€aJbHOTO ra3a (OCHOBHOE
ypaBHEHHE MOJIEKYIISIPHO-KMHETHYECKON TEOPUU UACAIBHOIO rasa).

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

TexHuyeckue yCTpOWCTBA M TEXHOJOIMYECKHUE MPOLIECCHI: TEPMOMETP,
O6apomeTp, MolydYeHue HaHOMATEPUAJIOB.

Hemoncmpayuu.

Mogenu ABUKEHNS YaCTHL] BELIECTBA.

Monens OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peasbHOro OpOyHOBCKOI'O JIBUKEHUS.

Juddy3us xxugkocTen.

Mopens onsita LlTepHa.

[IpuTskeHne MOJIEKyII.

Mogaenu KpuCTamIn4eCcKnX pemeToK.

HabGnronenue u ucciieqoBaHue N30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomot, npaKmMuKym.

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

N3yuyeHne wH30TEpPMUYECKOro mpouecca (PEKOMEHJOBAHO HCIOJIb30BAHUE
1udpoBoit 1abopaTopun).

N3ydyeHnne n30xopHOTO Mporecca.

N3yuenune nzobapHOro mnpoiuecca.

[IpoBepka ypaBHEHHUS] COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckass (TJ) cucrema. 3agaHue BHEWIHUX YCJIOBUM s
TEPMOJIMHAMUAYECKOW CUCTEMBbI. BHEIIHNE U BHyTpeHHHE napaMeTpbl. [lapameTpsl
TEPMOJIMHAMUYECKOW CUCTEMbI KaK CPEJHUE 3HAYEHUSI BEJIMYMH, OMUCHIBAIOLINX
€€ COCTOsIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CaMONpOM3BOJIBHAS — PEJIAKCALIMS
TEPMOJANHAMUYECKON CUCTEMBI K TETNIOBOMY PABHOBECHIO.

Mogens uleanbHOro ra3a B TEPMOJMHAMHKE — CHUCTEMa YpPAaBHEHHUIA:
ypaBHeHue MenaeneeBa—KiianelipoHa U BBIpAXXEHUE U1 BHYTPEHHEW JHEPTUM.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIENIN: HU3KAsi KOHUEHTpAlWs YacTHUll, BBICOKHE
TeMIlepaTypsl. BeipakeHue sl BHyTPEHHENW dHEPTUU OJHOATOMHOTO MIEATbHOIO
rasa.

KBa3zucratuueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepenaya  kak  crmoco0  M3MEHEHUSI  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOH  cucTeMbl 0e3  coBepuieHuss pabotel.  KoHBekuwus,
TEIJIONPOBOIHOCTh, U3TyUEHHUE.

KomnuectBo Ttemnorel. TemnoéMkocTe Tema. YaenbHas W MOJISIpHAs
TEIUIOEMKOCTH BellecTBa. YpaBHeHUE Maiiepa. YaenpHas TEIoTa CropaHus
ToruiMBa. Pacuér koauwyecTBa TEINIOTHI mpu  Temtonepenade. [lonstue 00
aauabaTHOM MpoIIecCe.

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

Bropoii 3akoH TEpMOJMHAMUKHK [UJII PABHOBECHBIX IPOLECCOB: YEpPE3
3alaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHCTEMBI MPOXOJUT
eIMHCTBEHHAs aguadaTa. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpMOJMHAMHMKM JJIi  HEPAaBHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO TepeAaTh TEIIOTY OT 0oJiee XOJIO0IHOIO Tea K 0ojee HarperoMy 0e3
komreHcanuu (Kiaysuyc). HeoGpaTuMocTh mpupoHBIX MPOIECCOB.

[Tpunnumne! nevictBus TermoBbix MammH. KII/I.

Maxkcumanenoe 3nauenue KIIJI. Lukin Kapho.

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

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKHUE MPOLIECCHI: XOJOAWIbHUK,
KOHMITMOHED, NU3CIBbHBIA W KapOIOPATOPHBIA JBUTATENH, MapoBas TypOWHa,
MOJIyYEHUE CBEPXHU3KUX TEeMIEpaTyp, YTUIU3ALUS «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.



CriocoObl M3BMEHEHMSI BHYTPEHHEH YHEPTHUU.

HccnenoBanne agrnabaTHOTO Iporiecca.

KoMmnbroTepHbIE MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3mepenune yaenpHOU TENIIOEMKOCTH.

HccnenoBanne nporecca OCTbIBAaHUS BEILIECTBA.

UccnenoBanue annabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBS3M DHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPhl KUTICHUS KUIKOCTEN.

Tema 3. Azpecamuvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcauus. McmapeHue u KureHue. Y AelbHas
TEII0Ta NapooOpa3oBaHUs.

Hacplliennble ¥ HeHachIlleHHbIE mapbl. KauecTBeHHass 3aBHCHUMOCTD
IJIOTHOCTH W JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIEpaTypbl, X HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUTICHUS OT JaBJICHUS
B KHUJIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

Tépnoe Teno. Kpuctainuueckue u amopdHbie Tesna. AHU30TPOINUs CBOMCTB
KpuctaiuioB. llnmaBnenwe u Kpuctasm3auus. YJIeiabHas TEIJIOTa IUIABJICHUS.
CyO6numarus.

Hedopmanuu tBEpOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedpopmarmii.

TennoBoe pacliMpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
paciipenue. AHrapMOHU3M TEILJIOBBIX KOJICOAHUM YaCTHI BEIIECTBA KaK MPUYUHA
TEIJIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEPTrUH B (Pa30BbIX MEPEXOJIAX.

YpaBHeHHe TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsDKeHHE. Kod(hhuImeHT MOBEpXHOCTHOTO HATSHKCHHUS.
Kanunnspusie siBinenus. JlaBiaeHue moa UCKPUBIEHHON MOBEPXHOCTHIO JKUIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTpOWCTBA U TEXHOJOTMYECKHUE TIPOLIECCHI:  KUIKHUE
KPUCTAJIJIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Hemoncmpavuu.

TemioBoe pacumpeHue.

CBoiicTBa HACBHIIIEHHBIX MAPOB.

Kunenune. Kunenue rnpu noHM»XeHHOM JaBJICHUM.

N3mepenune cuiibl TOBEPXHOCTHOTO HATSXKEHUS.

OnbITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.



Kanunnsipasie siBjeHus.

Moaean HeHbIOTOHOBCKOM JKHUIKOCTH.

CriocoObl u3MepeHus BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIIIMYECKOTO BELIECTBA.

Buasr nepopmarmii.

Habmronenne mansix aedopMariuii.

Yuenuueckuii sxcnepumenm, navopamopusie padomeol, npaKmuKym.

N3yueHune 3aKOHOMEPHOCTEN UCTIAPEHUS HKUJIKOCTEM.

N3mepenune yaenbHO# TEmoThI I1aBIEHUS JIbA.

N3yueHne CBONCTB HACHIILIEHHBIX NTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
NOMEUIEHUU.

N3mepenne kodpduiimeHTa nOBEpXHOCTHOTO HATSHKEHUS.

N3mepenne moayins FOHra.

UccnenoBanne 3aBucuMocTd  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, NHMAJIEKTPUKA W IOJYIPOBOJIHHKH.
DJIEMEHTAPHBIN JJNEKTPUUECKUM 3apsifl. 3aKOH COXPAHEHUSA DSIIEKTPUUYECKOTO
3apsaa.

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

DiekTpudecKoe nose. Ero neicTere Ha dJIEKTPUYECKHAE 3apsbl.

Hanpsoxénnocts  anextpuueckoro nosid. IlpoOuwiid  3apsa.  Jlunuwm
HaIpPsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OHOPOIHOE MIEKTPUUIECKOE TOJIE.

[ToTeHIMAIBHOCTB BJIEKTPOCTATHYECKOTO IOJA. Pa3HOCTP NOTEHIMANIOB M
HanpsbkeHue. [loTeHnmanbHass SHeprus 3apsga B IJIEKTPOCTATUYECKOM IOJIE.
[ToTeHnman snexkTpocTaTnyeckoro noiid. CBsA3b HANPSHKEHHOCTH MOJS M Pa3HOCTH
NOTEHLMAJIOB JUISl 3JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOro, TaK U
HEOITHOPOJHOTO).

[IpyHIMT CyNIeproO3uuMy IIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMepHO 3apspkeHHON cdeprl. [lome
pPaBHOMEPHO 3apsiKEHHOro 1Mo o0béMy mapa. [lome paBHOMEpHO 3apsKEHHOU
OECKOHEYHOW TUIOCKOCTU. KapTuHBI JMHUN HAOPsHKEHHOCTH OTHX TOJIEH U
DKBUIIOTCHIMAJIBHBIX TOBEPXHOCTEM.

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

JlnanexTpuku B AIEKTPOCTATUUECKOM oJIE. Jlnanexrpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.



Konpencatop. DneKTpo€MKOCTh KOHJEHCATOPA. DJIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coerHEHNE KOHIEHCAaTOPOB. [locnenoBaTenbHOE COeAMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsy)KEHHOT0 KOHJEHCATopa.

JIBU>KEHME 3apsSyKEHHON YaCTUIIBI B OJTHOPOIHOM 3JIEKTPUUYECKOM MOJIE.

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

Hemoncmpayuu.

YCTpONCTBO Y MPUHLIUII IEUCTBUS DJIEKTPOMETPA.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUUECKOE TOJIE JIBYX 3apsKCHHBIX MJIACTHH.

Mopenb anekTpocratudeckoro reueparopa (Ban ne ['paada).

[IpoBOIHHMKH B DIEKTPUYECKOM IIOJIE.

DIJIEKTPOCTATHYECKAs 3alUTa.

YCTpONCTBO U IEUCTBUE KOHJIEHCATOPA IIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUUIOCKOTO KOHJEHCAaTtopa OT IUIONIAau
IJIACTHH, PACCTOSHUS MEXIY HUMU U IUAJIEKTPUUYECKOW MPOHUIIAEMOCTH.

DHeprus MEKTPUUYECKOTO MOJI 3apSXKEHHOTO KOHJIEHCATOpa.

3apsiaKa v pa3psziKa KOHJIEHCATOpa 4epe3 PE3UCTOp.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomuol, npaKkmuKym.

OneHKa CuJl B3aUMOJICMCTBUS 3apS)KEHHBIX TEI.

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

N3yuenne npoTekanust TOKa B LETH, COJAEPHKAIIECH KOHICHCATOP.

Pacnipenenenue pa3sHOCTH MIOTCHIMAJIOB (HampsiKEHUs ) npu
MOCJIETIOBATEILHOM COCIMHEHUH KOHJICHCATOPOB.

Hccnenosanue paspsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHblil 31eKmMpuyecKuil mox.

Cuia toka. IlocTOsHHBIH TOK.

VYcioBusL CymIeCTBOBAaHMS MOCTOSIHHOTO JJIEKTPUYECKOrO ToKa. McTouHukm
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, MapalieIbHOE, CMEIIAHHOE COEIMHEHNUE MPOBOJIHUKOB.
Pacuér pa3zBerBnénnbIxX snekTpuueckux mneneil. [Ipasuna Kupxroda.



Pabota snexkrpuyeckoro Toka. 3akon [[xoymns—JIenmna.

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

OJIC u BHYTpeHHEE COIPOTUBICHHWE HCTOYHMKA ToKa. 3akoH Owma i
MOJIHOM  (3aMKHYTOM) DJJIGKTpUYECKOW 1enu. MOIIHOCTh HMCTOYHUKA TOKA.
Kopotkoe 3ambikanue.

KonaencaTtop B 11enu nocTOSHHOTO TOKA.

TexHuueckue yCTPONCTBA M TEXHOJOTUYECKHE TMPOIIECCH: aMIIEPMETD,
BOJITMETP, PEOCTAT, CUETUUK IIEKTPUUECKON IHEPTHUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKA U HAMIPSIKEHUS.

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

3aBUCUMOCTb CONPOTUBIICHUS UWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
TUIOLIAAM TOMEPEYHOr0 CEUEHUS U MaTepuania.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS TIPU MTOCTOSTHHOM
HaIpPSHKCHUH.

[Ipssimoe n3zmepenne DJ]C. KopoTkoe 3aMblKaHNE TraJIbBAHUYECKOTO 3JIEMEHTA
U OIICHKAa BHYTPEHHET0 CONMPOTUBIICHUSI.

Crnioco0bl coelMHEeHHsI ICTOYHUKOB Toka, DJ1C GaTtapeil.

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

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

HccnenoBanre cMEIIaHHOTO COEAMHEHMS PE3UCTOPOB.

N3mepenure yaenbHOro COMpOTURIICHUS POBOTHUKOB.

UccnenoBanre 3aBUCMMOCTA CHJIBI TOKA OT HANPSDKEHUS JUISL  JIAMITbI
HaKaJIMBaHUS.

YBenuueHue npejesia u3MepeHus amnepmeTpa (BoJIbTMETPA).

N3mepenune I/IC 1 BHYTPEHHETO CONPOTUBIIEHUS UCTOYHUKA TOKA.

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

UccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXK]y MOJIIOCAMH MCTOYHHMKA TOKA
OT CHJIbI TOKa B LIETIH.

UccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DJNeKTpUYecKass MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB. JIEKTPOHHAs
MPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb CONPOTUBICHHUS METAUIOB OT
TeMriepatrypsl. CBEpXIIPOBOANMOCT.



DIIEKTpUYECKUN TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[ToynpoBOIHUKH. CobcTBeHHas " IIpUMECHAas IPOBOJUMOCTb
noJIynpoBOAHUKOB. CBolicTBa p—N-niepexoia. [lomynpoBogHHKOBEIE TPUOOPHI.

ONEKTPpUYECKU TOK B AJIEKTPOIUTAX. DJIEKTPOJIUTUYECKAST JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes 11 AIEKTPOJIN3a.

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

TexHuueckue ycCTpoWCTBAa M MNPAKTUYECKOE IPUMEHEHHE: ra3opaspsi/iHbIe
JaMIbl, 3JIEKTPOHHO-TyueBas TpyOKa, MOJYMPOBOAHUKOBBIE MPUOOPHI: AHO/,
TpaH3UCTOp, (QOTOAMOM, CBETOAMOM, TalibBaHUKA, padUHUPOBAHUE ME]IH,
BBIIIJIABKA aJTFOMUHUS, DIIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3AEKTPOIUTOB.

3akoHsbI anekTposnza Papazes.

HckpoBoii pa3psia ¥ IPOBOJAUMOCTD BO31yXa.

CpaBHeHHE MPOBOIMMOCTH METAJIOB U NOJYITPOBOJHUKOB.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nadbopamopmnvie padomuol, npaKmuKym.

Hao0mronenue snexrpoinusa.

N3mepenne 3apsaa 0OJTHOBAIEHTHOTO MOHA.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBIIEHUS  TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsiTHE BONBT-aMIIEPHOM XapaKTEPUCTUKH AUOAA.

Du3nYeCKUH NPAKTUKYM.

Cnoco0bl n3MepeHns (PU3NYECKUX BETUYHH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIIBHBIX TPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCONIOTHBIE M OTHOCUTENIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NUECKUX BEITHUUH.
OueHka rpaHul] HOrPeIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX UM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(Gu3NYEeCKUX BEIWYMH, MpPOBEpKa MPEAJOKEHHBIX Trunore3 (BbIOOp M3 pabdoT,
ONMCAHHBIX B TEMAaTHYECKUX  pa3fenax «YUYEHHYECKHH  3KCIEPUMEHT,
1abopaTopHbI€ paOOTHI, MPAKTHKYMY).

MexknpeaMeTHbIe CBSI3H.

N3yuenne «kypca ¢usuku yroyonéanoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUYETOM COJEPIKATEIBHBIX MEXIPEIMETHBIX CBI3€H ¢ KypcaMu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpa(uu 1 TEXHOJIOTHH.

Mescnpeomemmnoie nonamus, C6A3aHHbIE C USYUEHUEM MEM 0006 HAYUHO20
nO3HaHUA: SIBICHHWE, Hay4YHbIA (DakT, runoresa, (Gumveckas BEIWYMHA, 3aKOH,



TEeOpus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAHUE, MOJAEIb, HW3MEpPEHHUE,
MOTPENTHOCTH U3MEPEHU, U3MEepUTETbHBIE MPUOOPHI, UG POBast TabopaTopus.

Mamemamuxka: penieHrue cucTeMbl ypaBHeHu#. JlunelHas ¢yHKusA,
napabosna, runep6osia, ux rpaduku u cBoicTBa. TpuroHomerpudeckue QyHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE 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,
yTUIU3alusl OHMOOPraHUYeCKOro TOIJIMBA JJIsi  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 BEIIECTBAa, MOJIApHAs Macca, TMOJyYeHHEe HaHOMAaTepUAJIOB, TEILIOBBIC
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 HCIOIH30BAaHUEM MEXaHH3MOB,
ya4€T CyXOTO W JKHJIKOTO TPEHUS B TEXHHUKE, CTATUYCCKUE KOHCTPYKITUU
(KpOHIITEHH, pemérdyaTbie KOHCTPYKITUHM), WCIOJIb30BAaHUE 3aKOHOB COXPAaHCHHSI
MEXaHUKA B TEXHUKE (THPOCKOIN, BOJOMET M APYTHE), JABUTATEIh BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJAWIBHHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJIYYCHHUSI COBPEMEHHBIX MAaTEpHAIOB, B TOM UHCJIE HAHOMATEepPHAJIOB, W
HAaHOTEXHOJOTHH, 3JEKTPOCTATHUYECKas 3allUTa, 3a3€MJICHHE SJIEKTPONpHOOpOB,
ra3opa3psaAHBIC JTaMIIbI, TTOTYITPOBOJHUKOBEIE TPHOOPHI, TAIbBAHUKA.

11 KIIACC

Paszaeua 4. DiaekTpoaMHaMHUKA.

Tema 4. Macnummnoe noJe.

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

MaruutHoe 1oJ€ NPOBOJHUKA C TOKOM (IIPSIMOr0 MPOBOAHMKA, KATYIIKH 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 BelecTBe. PeppoMarHeTUKH, Mapa- U IMaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKUC IIPOOCCChI: IIPHMMCHCHHUC

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

Kaprina  nuHM  WMHOYKIMM  MAarHUTHOTO  MOJS  TOJIOCOBOTO M
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 JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

HaOmronenue nBuxeHust myyka 3JIeKTPOHOB B MArHUTHOM I1OJI€.

[TpuHIMI JEUCTBUSA BJIEKTPOU3MEPUTEIBHOTO npudopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HccnenoBanne MarHUTHOTO OIS MIOCTOSIHHBIX 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. InekmpomacHumnan 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
1€Yb, COJICHOU/I, 3al[UTa OT JIEKTPHU3ALUH TEJ MPU ABUKEHUH B MATHUTHOM MOJIE
3emun.

Hemoncmpavuu.

HaOmronenne siBeHUs 3JIeKTPOMAarHUTHOW HHIYKITHH.

UccnenoBanue 3aBucumoct IDJJC HHAYKUUMU OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tamenne MarauTa B alFOMHHUEBOM (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.

Ornpenenenne MHIYKIMU BUXPEBOIO MArHUTHOTO 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 ¥ JUHAMHUYECKOE OINHUCAHHE.
DHepreTuueckoe OnmucaHue (3aKOH COXpaHEHUs MEXaHWYECKOW 3Hepruu). BeiBoj
JTUHAMHUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 UX IHEPTETHUYECKOTO U
KMHEMATUYECKOTO OMTUCAHUSI.

Amvmuryna u ¢dasza xonedbanui. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMYUHBI C aMIUTUTyAaMU KoJie0aHUui €€ CKOPOCTH U YCKOPEHHSI.

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. BinusHue 3aTyxaHWss Ha BHMJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

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

Jlemoncmpayuu.

3anuck K0ebaTeIbHOTO ABIKCHHS.

HabGmronenne He3aBUCUMOCTH TIEPHOJIa MATBIX KOJIeOaHUN Tpy3a HA HUTH OT
aAMILTATY/IbI.

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

UccnenoBanne konebaHui Tpy3a Ha MACCHBHOM TMPYKHHE C IEIBIO
dbopMupoBaHus IPEACTABICHUA 00 HI€aTbHON MOJIEIHN MPYKUHHOTO MasiTHUKA.

3aK0H COXpAaHEHHS YHEPTUU NIPH KOJIEOaHUSAX Tpy3a Ha MPYKUHE.

HccnenoBanre BHIHYKICHHBIX KOJIEOAHUN.

Habmonenne pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomul, npaKmuKym.



N3mepenne mnepuona CBOOOJHBIX KOJEOAHUM HHUTSHOTO U MPYKHMHHOI'O
MasiTHUKOB.

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

N3yuyenue ABMKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpazoBaHue 3HEPTUH B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/AbI 3aTyXAOLUX KOJIeOaHUH.

HccnenoBaHue BBIHYKICHHBIX KOJEOAHUH.

Tema 2. dnekmpomazcHummnuple Ko1e0AHUA.

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

3aKOH COXpaHEHUs YHEPTUU B UACAIbHOM 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 NIEPEMEHHOTO TOKA, JIMHUU JJIEKTpONepeaay.

Jlemoncmpayuu.

CB00OOIHBIE HIIEKTPOMATHUTHBIE KOJIEOaHUSI.

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

OcuwinorpaMmbl 3JIEKTPOMAarHUTHBIX KOJIEOAHUM.

I'eneparop He3aTyXarOMKX 3JIEKTPOMArHUTHBIX KOJIEOAHHIA.

Mogens 3JIEKTPOMarHuTHOTO T€HEPATOpA.

By aeHHbIe CHHYyCOUIabHbIE KOJIeOaHMsl.

Pesncrop, KaTymka MHAYKTMBHOCTH M KOHAECHCATOP B LIENU NEPEMEHHOIO
TOKA.

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

VY cTpoiicTBO M IPUHITUI AEUCTBUS TpaHchopMaTopa.



Mopeinp TMHUY IIEKTPOIIEPENAUH.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3yuenue tpancpopmaropa.

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

HaGnronenue 351eKTpoMarHiTHOTO pe30HaHCA.

UccnenoBannie paboThl KCTOYHUKOB CBETA B IIEMU 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: OTpaXeHHe, MpeloMieHue, HHTepdepeHuus u
mudpakius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota 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 qudpakims.

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

[IpyHIMIIBI pagnuoCBs3U U TeNeBUACHUS. Patnonokanys.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYKaroLIEH CpeJibl.

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

Jlemoncmpayuu.

OO6pazoBaHue 1 pacIpOCTPAHEHUE MOMEPEYHBIX U MPOJOIbHBIX BOJH.

Koneobmromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

Habmonenue otpakeHus: ¥ MpeaoMIICHHUS] MEXaHUUYECKHUX BOJIH.

Hab6mronenune natepdepenninm u qudpakimi MEXaHUIECKUX BOJTH.

AKyCTUYECKHN PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NIpUMEHEHNE.

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

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

Oo6napyxeHue nHHPAKPaACHOTO U YIBTPAPUOIETOBOTO U3ITYUCHHI.

Yuenuueckuii s3xcnepumenm, nabopamopnvie padomot, nPAKMUKyMm.



N3yuyeHnne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

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

Otpaxkenne cBera. 3aKoHbI OTpakeHus cBera. [locTpoeHue m300pakeHun B
iockoM 3epkane. Cheprudeckue 3epkana.

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

Xon nyuerr B mpusme. Jlucnepcus cBera. ClOXHBIM COCTaB OelOro cBeTa.
[Ber.

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

ColOuparome u paccewBaroimiue JUH3bL. ToHKkas JuH3a. DOKyCHOE
pacCcTosiHME W OITHYeCKass Cuwia TOHKOW JIMH3BI. 3aBUCUMOCTH (HOKYCHOIO
pacCTOsIHUS TOHKOM CchepruyYecKo JUH3BI OT €€ Te€OMETPUU U OTHOCUTEIHLHOIO
NIOKa3aTeNs MPEIOMIICHUS.

dopmyiia TOHKOU JIMH3BL. Y BEIMYEHUE, 1aBAEMOE JIUH30M.

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

Onrtuueckue npubopbl. Pazpemiatomas cnocoOHOCTh. [71a3 Kak onTuueckas
cucrema.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKOW ONITUKH.

BonnoBass ontuka. UWurepdepenmus cBera. KorepeHTHbIE HMCTOYHHKHU.
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, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OTTHUKH, BOJIOKOHHASI ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Hemoncmpavuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npenomieHus CBETa.

Hab6mronenne moaHOro BHyTpEHHEro OTpakeHus. MoJiesnb CBETOBO/IA.

HccnenoBanne xola CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPAJLIECIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre cBONCTB M300payKEHUH B JTMH3aX.

Mogenu MUKpOCKOIIa, TeJecKomna.

Habmronenne natepdepeHnnu crera.

HaGaronenre 1BeTOB TOHKUX TUIEHOK.

Habmonenne nudpakiuu ceera.

N3yuenne nudpakiimOHHON peEéTKY.

HaGmonenune nudpakiimoHHOTO CIEKTpa.

HabGmronenue nucnepcuu ceera.

HabGmrogenue nonsipu3anuu cBeTa.

[IpuMeHeHue MONSIPOUIOB ISl U3YUEHUS] MEXaHUYECKUX HATIPSAKEHUM.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

M3mepenue nmokasaresns NpeaoMIeHUs CTEKIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUS 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€1€CKONMUYECKUX CUCTEM.

Hab6mronenune nudpakuuu, nHTEpPEpEeHINH U MOISTPU3ALNN CBETA.

N3yuenue nonsipuzanuu cBETa, OTPAXKEHHOTO OT MOBEPXHOCTHU JUAJICKTPHUKA.

N3yuenne naTepdepeHny JIa3epHOTO U3IYYEHHUS Ha ABYX IIEISIX.

HabGmronenue nucnepcum.

HaGmronenue n uccnenoBanue mupakimoHHOTO CIIEKTpA.

N3mepenue 1uHbI CBETOBOW BOJIHBI.

[Tomydyenue criekTpa M3ITYYEHUS] CBETOAMOMA TIPHU TOMOITH AUGPAKITMOHHOM
PELIETKMU.

Paznen 6. OcHOBBI clieIHAJIBLHON TEOPUU OTHOCUTEIbHOCTH.

['pannupl NpUMEHHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTymatsl
CIIEIMAJIbHON TEOPUU OTHOCUTEIIbHOCTH.

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

DHeprust 1 UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUeid U UMITYJIbCOM PEISTUBUCTCKOW YaCTUIIbl. DHEPTHUS
ITOKOSI.



TexHuyeckue yCTpONCTBA U TEXHOJOTUYECKHE MPOLECCHI: CIYTHUKOBBIC
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.

dorordpdext. OnbiThl 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.

BousiHoBsble cBoricTBa yactul. BoisHbl ne bpounsd. [{nuHa BoaHbl ae bpoinsa u
pa3Mepbl 00JacTH JIOKaIM3allMu JABWXKYyIeWcs d4actuubl. KopmyckymisipHo-
BOJIHOBOM Ayanu3M. [{udpakuus 37eKTpOHOB Ha KpUCTAILIAX.

Crneunduka nzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEAEIEHHOCTEM
I'eitizendepra.

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

Jlemoncmpauuu.

®oto3(hPeKT Ha YCTAHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEIIHETO (poTo3dexTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJIEHUS  MOJYIPOBOJHUKOB — OT
OCBEILIEHHOCTH.

Ceeroaunop.

Conneunas Oatapes.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomot, nPAKMUKyM.

Hccnenosanue Gporopesucropa.

N3mepenne nocrosiaaoM [Imanka Ha ocHOBe HcciienoBanus HoTodddexTa.

UccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOJIUO] OT HAIIPSIAKEHUS.

Tema 2. Duzuxka 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.



Buapl ciektpoB. CieKTp ypOBHEHN 3HEPTUH aTOMa BOAOPO/A.

CnoHTaHHOE M BBIHYX/ICHHOE U3JIydyeHue cBeTa. Jlazep.

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

Jlemoncmpayuu.

Monens onbita Pesepdopra.

HaGmronenue nuHeyaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUUKA MOHU3UPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI J1a3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKmuKym.

HabGmronenue nuaeityaToro cnekrpa.

HccnenoBanne criekTpa pa3pexeHHOr0 aTOMapHOTO BOJOPOAA U U3MEpPEHHE
noctosiHHOM Puibepra.

Tema 3. @u3zuxa amomnozo A0pa u INEMEHMAPHBIX YACMUY,.

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. PaauoakTWBHBIE HM30TONBI B IPUPOJE.
CBoliCTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BiusHUE paguOAaKTUBHOCTH Ha >KUBBIE
opranusmbl. EcrecTBeHHbIN POH n3nydyenus. Jozumerpusi.

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

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

Mertoap! perucTpanuy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJCUCTBUS. bapuoOHBI, ME30HBI W JIEOTOHHI.
IIpencraBnenne o CtannaptHon mozaenu. KBapk-TitooHHas MOJENb aApOHOB.

®dusuka 3a npenenamu CranpaptHol Mmonenu. TE€MHas mMaTepus U TEMHas
JHEPIusl.

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).

HccnenoBanne paanoakTHBHOTO (DOHA C UCTIOJIB30BAHUEM JO3UMETPA.

W3ydyeHune nmoriomnieHus: 6eTa-4yacTull aTFOMAHUEM.

Pa3znea 8. JjeMeHTHI aCTPOHOMUM U ACTPOPU3UKH.



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

Meronbl aCTpOHOMHUYECKUX HccieoBaHU. COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PaJMOTEIECKOIBI, BHEATMOC(hEpHAst ACTPOHOMHSI.

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

ConHeuHas cucrtema.

Connue. ConHeuHast akTUBHOCTb. MicTounuk sHeprun CoJiHIa U 3BE3I.

3BE311bI, UX OCHOBHBIE XapaKTepUCTUKU. /lnarpaMmMa «CreKTpaibHbIN Kilacc —
CBETHUMOCTb». 3BE3NbI TJIABHOM IMOCIEIOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» IS 3BE3] TJIABHOW IOCJIEIOBATEIBHOCTH. BHYTpEHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPEJCTABICHHUS O MPOUCXOKIAECHUN U 3Boonuu CoyHIa U
3BE3/. DTallbl )KU3HHU 3BE3]I.

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

Bcenennas. Pacmmpenune Beenennoii. 3akon Xa006sa. Paz0oeranue rajgakTuk.
Teopus bonbioro B3pbeiBa. PeIMKTOBOE U3IIyYEHHUE.

Macmtabnas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npoOiaemMbl aCTPOHOMUHU.

Yuenuuecxkue naonrooenus.

HaGmronenus 3BE31HOTO0 HEOA HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUMN Il ONPEAeNICHUs MOJI0XKEHN HEOECHBIX 00OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Hsi CeBEpHOrO MOJyIIApHUs U SIPKUE
3BE3/BI.

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

Du3HYeCKUH NPAKTUKYM.

Crioco0b1 n3MepeHus: GU3NYECKUX BETUYHH C UCIOJb30BAaHUEM aHATOTOBBIX
U U(PPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCONIOTHBIE 1 OTHOCUTENIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NUECKUX BEIHUUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUM  3aBUCUMOCTEU
(¢u3nYecKuX BEIWYMH, MPOBEpPKa MPEAJIOKEHHBIX TUNoTe3 (BbIOOp M3 pador,
ONIMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHMYECKHH  DKCIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

O6o0maroiiee NOBTOPEHNE.



OO6o001mIeHne U cucTeMaTH3alus COACPKAHUS pas3liesioB Kypca «MexaHuKay,
«MonekynsipHast Gu3MKa U TEPMOJMHAMUKAY, «DIEKTpoauHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CIELHAIBHON TEOPUH OTHOCHUTEIbHOCTH», «KBaHTOBas
buznkay, « IMeMEHTHl ACTPOHOMUHU U ACTPOPUBUKNY.

Ponb ¢usuku u acTpoHOMHMM B IKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHON M 3THYECKOM cepax MesTeTbHOCTH YEJIOBEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMHH B COBPEMEHHOI Hay4YHOW KapTHHE MHUpPA, 3HAYEHUE ONMUCATEIbHOM,
CHUCTEMATH3UPYIONIECH, OOBSICHUTEIbHOW W  TMPOTHOCTHYECKON  (QyHKIMI
buznueckoi Teopuu, poiib GU3NUECKOM TeOpUr B (POPMUPOBAHUM TIPEACTABICHUM
0 (u3MUYeCKOW KapTHUHE MHUpPA, MECTO (PU3NYECKOW KapTHUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUNA O TPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenne «kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS C YYETOM COJIEPHKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaTHKU, OMOJIOTHU, XUMHUHU, TeoTpauu U TEXHOJIOTUH.

Mesicnpeomemnoie ROHAMUA, CEA3AHHBIE C U3YUECHUEM MEM 0008 HAYYHO20
NO3HaHuA: SIBICHHWE, Hay4yHbId (aKT, rumnoresa, (punMyeckas BEIWUYMHA, 3aKOH,
TEeOopus, HaONIOJEHUE, SKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUdpoBast 1abopaTopus.

Mamemamuxka: penieHUE CHUCTEMbl YpaBHEHUW. TpUroHOMETpUYecKue
GyHKIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOPBHI M MX MPOEKIUU HA OCU KOOPJUHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 3nemMeHTapHbIX (QyHkIUH. [lpuzHaku noAoOUsT TPEYTOJBLHUKOB,
ompeiesieHHEe TUIOMAIU TIIOCKUX (GUryp u o0béma Tel.

buonocua: >nektpuyeckue SBICHUS B KUBOW MpUPOJE, KoJieOaTellbHbIE
JNBWKEHUST B JKUBOM MPUPOAE, HKOJIOTUUECKUE PHUCKU TMpU MNPOU3BOACTBE
ANEKTPOIHEPTUH,  JJIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYXKAKOIIEH  Cpejsbl,
yIIbTPAa3BYKOBasi JAUArHOCTHKAa B MEIUIMHE, ONTUYECKHUE SIBJICHUS B KUBOU
IpUpOE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUTMYECKAS] CTPYKTYpa TBEPABIX
TEI, MEXaHW3Mbl O0Opa30BaHMSI KPUCTAUIMUECKOW PEMETKHA, CICKTPATbHBIN
aHaJIN3.

I'eocpaghusn: wmarHuTHble TONIOCA 3€MJIM, 3aJIEKM MArHUTHBIX PYII,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHHUTOB,
AJIEKTpoABUTATENb SIKOOW, reHepaTop MEPEMEHHOTO TOKa, WHAYKIIMOHHAS IeYb,
JUHUU 3JEKTponepeaay, 3JIeKTPOABUraTelb, paaap, paAuONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-meub, yIbTpa3ByKOBas JUArHOCTHKA B TEXHHKE,



IPOCKITMOHHBIN amnmapar, BOJOKOHHAsS ONTHKA, COJIHEUHAsl OaTtapes, CIyTHUKOBBIC
IIPUEMHUKM, SEPHAsT DHEPreTUKa M JKOJIOTMYECKHME acleKThl €€ pa3BUTHSL.



INTAHUPYEMBIE PE3VJIbTATBEI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIHEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaThl OCBOCHUS Yy4eOHOro rmnpeamera «Dusukay
JIOJIKHBI OTPaXXaTh TOTOBHOCTb M CIIOCOOHOCTh 00YUYaIOIIUXCsl PYKOBOACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIIUEH JMYHOCTH, CHCTEMOW IEHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAJAULIMOHHBIM IEHHOCTSIM POCCHICKOT0 O0OIEeCTBa, PACUIMPEHHE >KU3HEHHOTO
ONBITA U OMNbITA ACATEIBHOCTU B IPOLIECCE peaM3alM¥ OCHOBHBIX HANPABICHUN
BOCIIUTATENIbHON JESATEIbHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOr0 BOCIIMTAHMSA:

¢ c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMU 00YyYarOUIErocs Kak akKTUBHOTO
U OTBETCTBEHHOT'O YJI€Ha POCCUHCKOIro 00IIECTBa;

SIIPUHATHE TPAJAUIMOHHBIX  OOIICYETIOBEYECKUX T'yMAHUCTHYECKUX U
JEMOKPATUYECKUX [IEHHOCTEN;

®TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPAXKIaHCKOIO
oOmiecTBa, y4yacTBOBaTh B CaMOYIpaBJIE€HWH B 00pa30BaTEIbHOU
OpraHH3alluy;

® yMEHUE B3aMMOJECICTBOBATh C COLMAIbHBIMA UHCTUTYTAMU B COOTBETCTBUU

¢ uX (PyHKIMSIMU ¥ HA3HAYEHUEM;

®TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM JAEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUSA:
® c(hOpMUPOBAHHOCTD POCCHICKOU rPaXAAHCKON VJICHTUYHOCTH,
NaTpUOTU3MA;
® [ICHHOCTHOE OTHOILIEHHWE K TOCYAAPCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSL:
¢ c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;
® CIIOCOOHOCTh OIIEHUBATh CUTYallUI0 U MPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHCIIe B IEATEILHOCTH YUEHOTO;
® OCO3HAaHME JINYHOTO BKJIAJ]a B IOCTPOCHUE YCTOMYUBOTO OyIyIEro.
ICTETHYECKOr0 BOCIIMTAHUSA:
®OCTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYasg O3CTETUKY HAY4YHOIO
TBOPUYECTBA, MPUCYIIEr0 (PU3NYECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMS:



eUHTEPEC K pa3auvHbIM cepam mpodecCHOHATBLHON AESITEIHHOCTH, B TOM
YHUCJIC€ CBSI3aHHBIM C (U3MKOM W TEXHUKOH, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOP Oyaymiel mpodeccuu U pean30BbIBATH COOCTBEHHBIC
KU3HEHHBIE TUJIaHbI;
®TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHHIO B 00IACTH
(Gbu3UKY Ha TPOTSKEHUU BCEH KU3HH.
IKOJIOTHYECKOr0 BOCTIUTAHMS:
¢ c(hOPMHUPOBAHHOCTh JKOJOTUYECKON KYyJIbTYpPHI, OCO3HAHWE TJI00ATHHOTO
XapakTepa IKOJOTHUECKUX TPoOeM;
¢ [JIAHUPOBAHWE M OCYUIIECTBICHUE JCHUCTBUM B OKPYXKAIOIIECH Ccpelie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTRA;
e pacHIMpPEHUE OMbITa JEATEIBHOCTU HKOJOTUYECKOW HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 1O (PU3HUKE.
HEHHOCTH HAYYHOT0 MO3HAHMS:
¢ c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH,
e OCO3HAHUE IIEHHOCTH HAy4YHOW JIeATEeIbHOCTH, TOTOBHOCTh B IIpOIlECCe
u3ydeHus (U3UKU OCYIIECTBISATh IPOCKTHYID U HCCIEI0BATEIbCKYIO
NeSATeTbHOCTh UHAUBUIYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUSA
ba3oBble jiornueckue aeiicTBU:
®CaMOCTOSITENIbHO  (DOPMYJNMpPOBATH M aKTyaJu3upoBaTh  IpoOJeMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;
®ONIPEACIIATh LENU JEATEIIbHOCTH, 3aJaBaThb IApaMETpbl U KPUTEPUH HUX
JIOCTUKECHUS,
®BBISIBISITh 3aKOHOMEPHOCTH M NPOTUBOPEUYUST B PACCMATPUBAEMBIX
(U3MYECKUX SBICHUSX;
e pa3pabaThIBaTh IUIAH PEIICHHS MPOOJEMBbI C Yy4€TOM aHaJIM3a UMEIOIIUXCS
MaTEepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
®BHOCUTh KOPPEKTHUBBI B  JICSTEIBHOCTh, OLIEHUBAaTh COOTBETCTBUE
pe3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU ITOCIIEICTBUM JIESITEIBHOCTH;
® KOOPJIMHUPOBATh W  BBINIONHATH pabOTy B  YCIOBHSIX PEaIbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO,ICHCTBUS;
® Pa3BUBATh KPEATHBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciienoBarebCcKue 1eiicTBUA:



®BJa/ICTh HAy4YHOM TEPMHMHOJIOTMEN, KIOYEBBIMU MOHSATHSIMU M METOAAMH
(du3nyecKoil HayKu;

®BJaJCTh  HABBIKAMH  Y4E€OHO-HCCIIEIOBATEIBCKOM M MPOEKTHOMN
NEeSATETbHOCTU B 00JIacTH (PU3MKK, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOAATEJIbHOMY IOMCKY METOJOB pelIeHus 3a1ad  (PU3HYECKOro
coJiep>KaHusl, IPUMEHEHHUIO PA3JIMYHBIX METOJOB MO3HAHUS;

®BJAJCTh BHUJAMH JIEATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIIPEeTalnU, TPeoOpa30BaHUIO0 U IPUMEHEHHUIO B PA3IMYHBIX yUYEOHBIX
CUTyallUsX, B TOM YHCJIE MPU CO3JaHUU YYEOHBIX IPOEKTOB B 00JACTH
bu3uku;

® BLISIBIISITh [IPUUMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJIU3UPOBATH 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelIeHus, HaXOAUTh AapryMeHThl Ui
JI0Ka3aTeabCTBA CBOMX YTBEP)KJEHUM, 3a/aBaTh NMapaMeTpbl U KPUTEPUU
pELICHMUS;

® aHAIM3MPOBATh IMOJYYCHHBbIE B XOJ€ pELICHUsA 3aJaud pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX yCJIOBUSIX;

®CTaBUTh M (POpPMYyJIHPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JeSTENIbHOCTH, B TOM YHCIIE TPU U3YYEHUH (PUBUKHU;

® JaBaTh OLICHKY HOBBIM CUTYAIIMsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

eyMETh INEPEHOCUTh 3HAHMS 10 (QU3MKE B MPAKTUYECKYIO O00JIaCTh
KU3HEAESITEIbHOCTH;

® yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00IacTel;

® BBI/IBUTATh HOBBIE UJIEH, ITPEAIaraTh OPUTHHAIBHBIE OJXO/bI U PELICHMS;

® CTaBHUTD MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

Pa6Gora c nnopmanmeii:

®BJIa/ICTh HABBIKAMU MOJYYECHHUS] HHPOPMALIMN (PU3UYECKOTO COACPKAHUS U3
MCTOYHHUKOB PpAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILIECTBIATH IOUCK,
aHaJIN3, CHUCTEMATH3aLUI0 U HMHTEPIPETALMI0 HHPOPMALMHA Pa3IUYHBIX
BUJIOB U (hOpM TIpE/ICTaBICHHUS;

® OLICHUBATh JOCTOBEPHOCTh MH(POPMALIUK;

®ICII0JIB30BaTh  CPEACTBA HMH(POPMALMOHHBIX ¥  KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PELIEHUH KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX U
OpraHU3allMOHHBIX 33/la4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHbI, PECypcoCcOEepeeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMALIMOHHON O€3011aCHOCTH;

®Co3/[aBaTh TEKCTbl (PU3NYECKOTO COACPN AHUS B PA3NUUHBIX (opMarax c
y4€TOM Ha3HaueHUs HMHQPOpMAllMM U 1EJEBOW ayJuTOpUH, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTIU3ALINH.



KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUS:

® OCYIICCTBJIATh OOIIEHHEe Ha ypokaXx GU3NKA ©W BO BHEYPOYHOUH
NEATEIBHOCTH;

®pACO3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallMd M CMAr4arh
KOH(JIUKTHI;

®Pa3BEPHYTO M JIOTUYHO H3Jararb CBOKO TOYKY 3PEHHS C MCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJCTB;

® [IOHMMATh U MCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON U MHIMBUAYAJIBHOU
paboThI;

® BLIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEMN KayKJIOTO YIEHA KOJIJIEKTHUBA;

e[I[pUHUMATh I1E€JIM COBMECTHOM JEATEIIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JIEUCTBUS 110 €€ JOCTHIXKEHMIO: COCTAaBIATH ILJIAH
JNEUCTBUM, pacpeeIsIiTh POJIK C YIETOM MHEHHM y4aCTHUKOB, 00CYXIaTh
pE3yNbTaThl COBMECTHOM pabOTHI;

®OLICHMBATh KAayeCTBO CBOErO BKJIAJa U KaXKJIOIO YYaCTHUKA KOMAHIbl B
001l pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

elIpe/JiaraTb HOBBIC IIPOEKThI, OLEHUBATh HAEU C IO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

® OCYILECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEICHHUE B PAa3JIMYHBIX

CUTyallusX, TMPOSBIATH  TBOPYECTBO W BOOOpakeHWe,  OBIThH
WHULIMATUBHBIM.

PeryjsiTuBHbIE YHHBEPCAJbHbIE YUeOHbIE el CTBUSA

Camoopranuszanus:

® CAMOCTOATEILHO OCYIIECTBIIATH MMO3HABATEIBHYIO JCSITEIILHOCTh B 00JaCTH
(GU3MKU ¥ aCTPOHOMUH, BBISBISTH IPOOJIEMBI, CTAaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIC 3a/1a4M;

® CAMOCTOSITEJIbHO COCTABJISITh IUJIAH PEIICHUS] PACUETHBIX U KAYE€CTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHUS MPAKTUYECKON padOThl C YYETOM HMMEIOIIUXCS
PECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MPEAOYTCHHIA;

® JaBaTh OIICHKY HOBBIM CUTYAIIHSIM;

® pacHIUpPATh paMKH Y4e€OHOTO MpeIMETa Ha OCHOBE JIMUHBIX MPEANOYTEHUI;

ejiciaTh OCO3HAHHBIA BBIOOpP, ApPryMEeHTHUpOBATh €ro, OpaTh Ha ceO0s
OTBETCTBEHHOCTh 32 PEIICHUE;

® OLICHUBATh IPUOOPETEHHBIN OTIBIT;

e CriocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHHUIO 3PYAUIMH B 00JacTH
(Gu3MKHU, TMOCTOSTHHO MOBBIIIATH CBOW 00pa30BAaTENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJILHBI MHTEJJIEKT:



® JaBaTh OIEHKY HOBBIM CUTYaIllMsiM, BHOCUTh KOPPEKTHBBI B JEATCIHLHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YIIHTATOB IIEIISIM;
®BJAJICTh HABBIKAMHU  TIO3HABAaTEIbHOW  pedIeKCHH KaK  OCO3HAHHS
COBEPIIIAEMbIX JIEHCTBUN M MBICTUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB U
OCHOBaHMUI;
® IICITOJIB30BATh MPUEMBI pedICKCHH I OIICHKU CUTYaIlUd, BEIOOpA BEPHOTO
pEIICHMUS;
®yMETh OIIEHWBATh PUCKA W CBOCBPEMEHHO NPHUHUMATh PEHICHUS IO HX
CHUXEHUIO;
eIIpPUHUMATh MOTHBBI M apTyMEHTBl JPYTUX TPH aHAIN3E PE3yJbTaTOB
TCSTEIBHOCTH;
® IpUHUMATh CeOs, TOHUMAs CBOM HEIOCTATKH M IOCTOMHCTBA,
e IPUHUMATh MOTHBBI M apryMEHTBl JPYIUX TpPHU aHAIU3E pPE3yJIbTaTOB
TeSITeTLHOCTH;
® IPU3HABATH CBOE MPABO U MPABO APYTHUX HA OIMIHOKH.
B mpouecce moctukeHus JIMYHOCTHBIX PE3YyIbTATOB OCBOCHHUSI MPOTPAMMBI T10
bu3uke IS ypOBHS cpeaHero oOmero oO0pa3oBaHHS Yy OOydYaroIIUXCs

COBEPUIECHCTBYETCS AMOLUOHAJIbHBIN WUHTEIJIEKT, MpeAnoIararonmii
c(hOpMHUPOBAHHOCTH:
® CAaMOCO3HaHUS, BKJIFOYAIOIIIETO CIIOCOOHOCTD MOHUMATh CBOE

AMOIIMOHAIILHOE COCTOSIHUE, BUACTh HANPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIIMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0e€;

® CaMOPETYJIUPOBAHUS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTHh AJalTHPOBATHCS K
AOMOIIMOHAIILHBIM HU3MEHEHUSIM M TPOSBIATh THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

® BHyTPCHHEW MOTHBAIUH, BKIFOYAIOIIEH CTPEMIICHHE K JOCTUKEHUIO TSN U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHUE JEHCTBOBATH, MCXOMIS W3
CBOMX BO3MO>KHOCTEH;

®OMMATHH, BKJIIOYAIONIEH  CIIOCOOHOCTh  TOHHUMATH  AMOIMOHAIBLHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €r0 TPH OCYIISCTBICHUU OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHUIO U COTIEPESIKUBAHUIO;

e COITMANHPHBIX  HABHIKOB,  BKJIIOUYAIOIMIUX  CIOCOOHOCTH  BBICTPAMBATh
OTHOIICHUSI C JAPYTHUMH JIIOJbMHU, 3a00TUTHCS, MPOSIBIATH HHTEPEC H
pasperiaTh KOHQIUKTHI.

INPEJIMETHBIE PE3YJIBTATBI



K xonmy oOyuenust B 10 knacce mpeIMETHBIE PE3YNbTaThl Ha YTIIyOJIEHHOM
YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

®[IOHUMATh pOdb (GU3UKH B  DKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
OKOJIOTUYECKOM, COIMMATBbHOM W OJTUYECKOM cdepax AesITeTbHOCTH
YeJIoBeKa, POJib U MEeCTO (DU3UKHU B COBPEMEHHOU HAay4YHOW KapTHHE MHUPA,
3HAUCHHUE OMHCATEIbHOW, CHUCTEeMATU3UPYIOMIeH, OOBSICHUTEILHON U
IPOTHOCTUYECKOW  (YHKIUN  (QHU3MUECKON TEOpHMHM — MEXaHHKH,
MOJICKYJISIPHOU (DU3UKU U TEPMOJUHAMUKH, POJIb (U3HUUECKOM TEOpHUH B
(dbopMUpOBaHUY TIPEICTABICHUN O GU3NUECKON KapTUHE MUPA;

® pa3IMyYaTh yCIOBUS MPUMEHUMOCTH MOJieel (PU3NYecKuX Tea U MPOIeCcCOB
(sBNEHUI): WHEpIMAIbHAs CUCTeMa OTcuéra, abCONIOTHO TBEPAOE TEo,
MaTepualibHasi TOYKa, PaBHOYCKOPEHHOE JBUKEHUE, CBOOOHOE MaJICHHE,
aOCOJIFOTHO yrpyrast jaedopmarus, aOCOJIOTHO YIPYroe W aOCOJFOTHO
HEYNpPYroe CTOJKHOBEHHUS, MOJEIN Tra3a, >KUIAKOCTA U TBEPAOTO
(KpUCTaIIM4eCcKOro) Teja, UealbHbI ra3, TOUEYHbIN 3apsal, OOJHOPOJHOE
AIEKTPUUYECKOE TOJIE;

epa3MyYaTh YCIOBHS (TPaHUIBI, OOJACTH) NPUMEHUMOCTH (DHUIUIECKUX
3aKOHOB, TIOHUMATh BCEOOMUN XapakTtep (PyHIaMEHTaIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

® AHAIM3UPOBaTh U OOBSICHATH MEXAaHWYECKHE TIPOIECCHl W  SBICHUS,
UCIIOJIb3Yysl OCHOBHBIE TIOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JBIKCHHS, (OPMYJIbl KHHEMATHKHA PaBHOYCKOPEHHOTO
JBUKEHUS, TIpeoOpa3oBanus [amumiess 1Jis CKOPOCTH M TEepeMeIeHus,
3akOHbl HpIOTOHA, TPUHIMII OTHOCUTENBHOCTH [ amwies, 3akoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITyJIbca U MEXaHUYECKOI
DHEPTUU, CBSI3b PA0OTHI CUJIBI C M3MEHEHHEM MEXaHHYECKOW JHEpruw,
YCJIOBUSL paBHOBECHUsS] TBEPIOTrO Teia), MpPU HSTOM HCHOJIb30BAThH
MaTEMaTHYECKOE BbIpa)KEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYJbca U
MEXaHUYECKOU YHEPTrUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

® AHAIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI M SIBJICHUS, WCIOJIB3YS
ocHoBHble mojoxkeHuss MKT u 3akoHBI MOJEKYISIpHOW (PU3UKU U
TEPMOJUHAMUKHN (CBA3b JIABJIEHUS HJACAIBHOTO Ta3a CO CpeaHeu
KMHETUYECKOW DSHEPrUeM TEIUIOBOIO JABMKEHUS M KOHILICHTPALMEH €ro
MOJIEKYJI, CBS3b TEMIIEpaTypbl BEHIECTBA CO CpEIHEH KHHETHYECKOU
SHEPruey TEIJIOBOTO ABMKEHHS €ro YacCTHII, CBSI3b JABJICHUS UJICATILHOTO
raza C KOHUEHTpAalUHMEel MOJIEKY]l M €ro TEMIIEpaTypoil, ypaBHEHUE
MenneneeBa—KnamneiipoHa, TMepBbI 3aKOH TEPMOAMHAMUKH, 3aKOH



COXpPaHEHMSI PHEPrUU B TEIUIOBBIX IMPOLECCax), MPU 3TOM HCIOIb30BaTh
MaTeMaTU4eCcKOe BBIPaKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—KuaneiipoHna;

® AHATM3UPOBATH M OOBSICHATH AIEKTPUUCCKHUE SIBJICHUS, UCTIOJIb3YSI OCHOBHBIC
MOJOKEHUSI M 3aKOHBl  BJEKTPOAMHAMHMKUA  (3aKOH  COXpPaHEHUS
AJIEKTPUYECKOTO 3apsja, 3aKOH KyioHa, MOTEHIMAJILHOCTh
AJIEKTPOCTATUYECKOTO TI0JIA, IMPUHUHUIN CYNEPIIO3ULINAN DIEKTPUUYECKUX
IIOJIEW, TPU ATOM YKasbIBas YCIIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaK)K€ MPAKTUYECKH BaXKHbIE COOTHONIEHHWA: 3aKOHbI OMa Il ydacTka
HeNMu W [ 3aMKHYTOM JJIEKTpUYECKOM 1enu, 3akoH Jlxoyns—JleHua,
npaswia Kupxroda, 3akonsr dapazes ais 2IeKTPoau3a);

® OMHCHIBATh (DU3MUECKHE TIPOLECCHl W SBIICHUS, WCTOJB3YS BEIUYUHBI:
IIEPEMELIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbl, JaBJICHUE, IIOTCHIMAJbHAs JSHEPIHs, KUHETHUYECKAsS
DHEPrUs, MEXaHWYeCcKas SHEPrus, padoTa CUJIbI, IEHTPOCTPEMHUTEIHHOE
YCKOPEHUE, CHUJIa TSHKECTH, CUJIa YHPYrOCTH, CUJIa TPEHHUS, MOIIHOCTb,
DHEPrus B3aUMOJIEHCTBUS Tena ¢ 3emiéil BONMM3M €€ MOBEPXHOCTH,
SHEprus ynpyrod jaedopMmanuvu MPYKUHBI, KOJIHMYECTBO TEIUIOTHI,
abcoroTHas TeMIiepaTypa Tena, paboTra B TEpMOAMHAMHUKE, BHYTPEHHSA
SHEPrUs WACATBHOTO OJHOATOMHOIO rasa, paboTa HAEalbHOrO rasa,
OTHOCHUTENIbHAs BIAXHOCTh Bo3ayxa, KIIJ wuaeansHOro TENMiaioBoro
JBUTATENS; DJIEKTPUUECKOE MOJIE, HANPSHKEHHOCTh JIEKTPUUECKOTO MOJIs,
HaIpsHKEHHOCTh TOJISI TOYEYHOTO 3apsija WM 3apsyKEeHHOTO 1apa B
BaKyyM€ W B JUDJIEKTPUKE, IOTEHIHMAN 3JIEKTPOCTATUYECKOTO TMOJIs,
pPa3HOCTh  MOTEHLMANOB, JJEKTPOABMKYLIAs Cuja, CHJIA  TOKa,
HanpspKEHWE, MOIIHOCTh TOKA, DJIEKTPUYECKassh €EMKOCTh IJIOCKOIO
KOHJIEHCATOpa, CONPOTUBICHHUE Y4YacTKa LENH C IOCIEI0BATEIbHBIM U
napajuieIbHbIM COEUHEHUEM PE3UCTOPOB, IHEPTHS DJIEKTPUUECKOTO MOJIA
KOHJIEHCATOPa;

® 00BSACHATh OCOOCHHOCTH MPOTEKaHUs (PU3UUYECKUX SBIICHUN: MEXaHUYECKOE
JIBI)KEHUE, TEIJIOBOE JBUKEHUE YaCTHIl BEIIECTBA, TEILIOBOE PABHOBECHE,
OpOoyHOBCKO€  JBIKEHHME, auddy3usi, HcMapeHue, KUICHUE U
KOHJICHCAIUS, IUIABJICHUE W KPUCTAUIM3AalUs,  HAIpaBJICHHOCTb
TEIUIONEePEaauH, SICKTPU3alUs Tell, SKBUIMOTEHIHAIBHOCTh MOBEPXHOCTHU
3apsIKEHHOTO MPOBOJIHUKA;

® [IPOBOJIUTH HMCCIIEJOBAHUE 3aBUCHUMOCTU OJHOU (DPU3MYECKON BETUYUHBI OT
OPYrol €  UCHOJb30BAaHUEM  NPSAMBIX  HU3MEPEHUI, TMpU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (DUKCUPOBATH pPE3yJNbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3WYECKUX BEJIWYUH B BHUAC TPapuKOB C Y4ETOM



a0COJIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JIeJaTh BHIBOJIBI IO pe3yJbTaTaM
UCCJIEIOBaHUS,

®IPOBOJIUTh KOCBEHHBIE HW3MEpPEHUS (U3UUYECKUX BEIUYUH, MPU OSTOM
BBIOMPATh ONTUMAJILHBIA METOJI M3MEPEHUs, OLICHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;

® [IPOBOJIUTH OINBITHI MO MPOBEPKE MPEAJIOKEHHON TUIOTE3bl: IUIAHHUPOBATH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJTM3UPOBAThH
MOJIyYEHHbIE pe3yJbTaThl U JieNlaTh BBIBOJ O CTaTyce NPEeAJIOAKEHHOU
TUIIOTE3B;

e coOM01aTh TpaBmiia 6€30MacHOro TpyJa MPHU MPOBEICHUU MCCIEAOBAHUN B
pamMKax  y4yeOHOTO  JKCIEpUMEHTa, MpakTUKyma W ydeOHo-
HCCIIEIOBATENLCKOM M TMPOEKTHOM JEATENbHOCTH C HCIOJb30BAaHUEM
M3MEPUTETHHBIX YCTPOUCTB U J1abOPaTOPHOTO 000PYAOBAHMUS;

epemarh pacyETHBIC 3aJa4yd C SIBHO 33JaHHOM M HESIBHO 3aJaHHOU
(u3HUeCKOl MOJIENbIO: HA OCHOBAaHMM aHAJIW3a YCIOBHUS OOOCHOBBIBATh
BBEIOOp (U3MUECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSM 3a1add,
OPUMEHATh  (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH W  TOCTYJIAThI
¢uznuecknx TEOpUH TMpPU MCIOJB30BAHUM MATEMAaTHUYECKHUX METOJIOB
pelieHus 3a1a4, NPOBOAUTh PACUEThl HA OCHOBAaHUU UMEIOIINXCS JAHHBIX,
aHaJIM3UPOBATh PE3yJbTaTbl U KOPPEKTHUPOBATH METOJbI PEIICHUS C
y4€TOM MOJYYEHHBIX PE3yJbTATOB;

e peniaTh KaueCTBEHHbIE 3a7a4M, TPeOYIOIINe NPUMEHEHUS 3HAHUHN U3 Pa3HBIX
paszenoB Kypca (GU3WKWA, a TAaKXKE WHTETPAIMM 3HAHUA W3 JIPYTUX
MPEMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHUYECKYIO
LETIOYKY PACCYXJICHUHN C OMOPON HAa U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
1 (HU3UYECKUE SBIICHUS;

®IICIIOJIL30BaTh TEOPETHUECKHWE 3HAHUA Uil OOBACHEHUS OCHOBHBIX
MPUHLUIOB PadOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

® [IPUBOJIUTH IPUMEPHI BKJIaJla POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOUIEr0 MHUpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

® AHAJIM3UPOBATh U OILICHUBATH IMOCJEJCTBUS OBITOBOM M MPOW3BOJICTBEHHOM
NESTETbHOCTU 4YEeJIOBEKa, CBA3AHHOM ¢ (PuU3MUEeCKUMH mMpolieccaMu, C
MO3UIIUHI IKOJIOTUUECKON O€30MacCHOCTH, MPE/ICTABICHUN O palliOHATLHOM
MIPUPOJIOTNIOIB30BAHUH, & TaKkKE PA3yMHOM HCIIOJIb30BAHUU JTOCTHKECHUM
HAYKM W TEXHOJIOTUM JUIsl JAJbHEHIIEro Pa3BUTHUS YEIOBEUECKOIO
o011ecTBa;



S IIPUMEHSTh Pa3IMYHbIE CIMOCOOBI PaboThl ¢ WHpOpMaHUe (HU3UIECKOTO
COIEpKaHUSI C WCIOJb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU STOM HCIIOJIH30BaTh COBPEMEHHBIE HH(POPMAIMOHHBIC
TEXHOJIOTUU IS TIOMCKA, TEpPepadOTKU W TPEAbSBICHHUS Y4eOHOU W
HAy4YHO-TIOMYJISIPHOM MH(OpMAIUH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uH(pOpMAINK, TOJYYCHHOW W3 Pa3IMYHBIX HWCTOYHUKOB, KPUTUUYECKU
aHAIM3UPOBAaTh  MOJy4aeMmMyr0  uH(pOpMmanuio W OIEHUBaTh €&
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA HMH(POPMAIIUH;

® [IPOSIBIISIT OpraHU3aIMOHHbIE u MO3HABATEIILHbIE YMEHUS
CaMOCTOSATETLHOTO ~ NPHUOOPETeHHMs] HOBBIX 3HAHUKW B TIpolecce
BBITIOJTHEHUS MPOEKTHBIX U y4eOHO-HCCIIEIOBATENHCKUX PadOT;

epaboTaTh B TPyNIE C WCIOJHCHHEM pPa3IUYHBIX COIUAJIBHBIX POJICH,
IJIAHUPOBATH PA0OTy TPYIIIBI, PAIIMOHATLHO PACTIPENCIISITh NEITEILHOCTh
B HECTaHJAPTHBIX CHUTYallUsSX, aJ€KBATHO OIICHMBATH BKIIAJ[ KaXKIOTO M3
YYaCTHUKOB TPYMIIBI B PEIICHUE PAaCCMAaTPUBAEMOMN TTPOOIIEMBI;

e TIPOSIBJISITH MOTHUBAIIMIO K Oyayiied mpodecCHOHATbHONU NESATeIbHOCTH T10
CHEIUATBHOCTIM (U3UKO-TEXHUIECKOTO TTPOQPUIIS.

K konmy oOyuenuss B Il knacce npenMeTHbIC pPe3ysbTaThl Ha YIIIYyOJEHHOM
YPOBHE JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:
® IOHUMAaTh POJib (PU3UKKU B SKOHOMHYECKOM, TEXHOJIOTMUECKON, COLIMAIbHOM
U ATHYECKOM cdepax NesTeIbHOCTH YeJOBEeKa, poiib U MeCTO (DU3UKU B
COBPEMEHHOW HAyYHON KapTUHE MUPA, POJIb ACTPOHOMUU B IPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA M JAJbHEWIIIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUYEHHUE OMNMCATEIbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTENbHOU U
MPOTHOCTUYECKOM (YHKUUNA (PU3NUECKOW TEOPUU — DBJIEKTPOJMHAMUKH,
CHEeUUaIbHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM (DU3UKH, POJIb
dbuzndeckoir Teopur B (POPMHUPOBAHUU MPEACTABICHUN O (PuznueckKoi
KapTUHE MHpaA, MECTO (PU3MYECKOM KapTHUHBI MHpa B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE;
® pa3IMyYaTh yCIOBUS MPUMEHUMOCTU MOJeNel (PU3NYEeCKUX Tea U MPOoLEeccoB
(s1BJIEHUI): OHOPOJHOE BIIEKTPUUYECKOE U OJHOPOJHOE MATrHUTHOE MOJIf,
rapMOHUYECKHE KOJIeOaHUs, MaTeMaTUYECKUNA MAasTHUK, WI€aJbHbIN
IIPYKUHHBIN MasTHHK, rapMOHUYECKHUE BOJIHBI, UJEATbHBIN
KOJIe0aTeNbHbIA KOHTYp, TOHKAs JIMH3a, MOJIENIE aTOMa, aTOMHOI0 spa U
KBAaHTOBOM MOJCJIM CBETA;



epa3nMyYaTh YCIOBHS (TPaHUIBI, OOJACTH) NPUMEHUMOCTH (HUIUIECKUX
3aKOHOB, TIOHUMAaTh BCEOOMUN XapakTtep (pyHIaMEHTaIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

® AHANIM3UPOBATh U OOBACHATH AJIEKTPOMATHUTHBIC MPOIECCHl U SIBICHUS,
UCIIONB3ysl OCHOBHBIE TMOJOKEHUSI M 3aKOHBI JJICKTPOJUHAMUKH U
CIEUHAIIBHOM  TEOPUHM  OTHOCHUTEJIBHOCTH  (3aKOH  COXpaHEHUS
ANEKTPUYECKOro 3apsjaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMArHUTHOM  WHAYKuuMM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHJYKIIMM B 3JIEMEHTE OJJIEKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHS]  CHJIbl  TOKa,  MOCTYyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCHUTEJIbHOCTH DUHIITEIHA);

® AHANIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOILIECCHI U SIBIICHUS, UCTIOJb3YS
MOJIOKEHUST  KBAaHTOBOW  (m3uku  (ypaBHEHHWE  OWHINTEHHA  JyIs
dororddexra, mepBbIi U BTOpoW mocTyndatel bopa, mpuHIUM
COOTHOIIICHHsI HeompeaenéHHocTel [elizenOepra, 3aKOHBI COXpPAaHCHUS
3apsiIOBOTO U MAacCOBOT'O YMCENl M SHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH
PaaMOaKTUBHOTO pacnaja);

® OMHCHIBATh (DU3MUECKUE TPOLECCHl W SBIICHUS, WCIOIB3YS BEIMYWHBI:
HaNpsHKEHHOCTh AJIEKTPUUYECKOrO MOJIsA, MOTEHINAN 3JIEKTPOCTaTUYECKOTO
MOJIsl, Pa3HOCTh TMOTEHIMAJNOB, OAJIEKTPOJABWKYILAS CUJA, HWHAYKIUS
MarHuTHOTO TMOJsl, MarHUTHBIM TMOTOK, cuia Ammepa, UHIYKTUBHOCTb,
ANEKTPOABUAKYIAS CUJIAa CAMOMHIYKIHMH, SHEPrus MarHUTHOTO TIOJIS
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAA DSHEPrus,
SHEPTrUs TIOKOS CBOOOJHOW 4YACTHUIIBI, DHEPTrUS W WMIYJIhC (OTOHA,
MacCOBO€ YUCJIO U 3apsil siapa, SHEPTUs CBS3U Spa;

® 00BSICHSITD 0COOEHHOCTH MPOTEKAHUS bu3rgecKnx SIBJICHUI:
ANEKTPOMArHUTHAsI MHIYKIUS, CAMOUHIYKITUS, PE30HAHC, HHTEPPEPECHITUS
BOJIH, Judpakuus, TUCTEPCHUs, TOJHOE BHYTPEHHEE OTpakKeHHE,
dorosnextpuueckuii 3¢ ekt (horodddekt), anpda- u Oera-pacmajbi
anep, raMMa-u3IydeHue snep, (pu3udeckre MPUHIUIBI CIIEKTPATLHOTO
aHanu3a u paboThl Ja3epa;

® ONIPE/ICNIATh HANpaBICHUE WHAYKIIMM MArHUTHOIO TMOJSl MPOBOJAHUKA C
TOKOM, CUJIbI AMniepa u cuibl JIopeHna;

® CTPOUTH M300pakKeHHUE, CO3JaBAEMOE TIIOCKUM 3€pKaJIOM, TOHKOU JTMH30H, U
PaCCUUTHIBATH €T0 XapPAKTEPUCTUKH;

® [I[PUMEHSTh OCHOBOIIOJIATAIOIIUE ACTPOHOMHUYECKHE TIOHSATHS, TEOPUU U
3aKOHBI  JJI1 aHalu3a UM  OOBACHEHUS (U3UYECKUX MPOIECCOB,
MPOUCXOJAIINX B 3BE371aX, B 3BE3JIHBIX CUCTEMax, B MEKIallaKTUYECKOU
cpeze; ABUKEHUsI HEOSCHBIX TeJl, BOTIOLNY 3BE3]] U BeeneHHoi;



®IPOBOJIUTh  HMCCIIEJJOBAHHE 3aBHCHUMOCTEH  (U3NYECKUX BEIUYUH C
WCIIOJB30BAaHUEM TMPAMBIX HW3MEPEHUN, TMPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yabTaThl  IMOJYYEHHOM  3aBUCUMOCTHU
¢usnuecknx BeNMMYMH B BHIE TpaduKoB C yu&€TOM abOCONFOTHBIX
MOTPEIIHOCTe  M3MEpPEHMi, JenaTh  BbIBOJBI IO  pe3yJibTaTaM
UCCIIEI0BaHNS;

®IPOBOJIUTh KOCBEHHBbIE HW3MEpPEHHUS (PU3MUECKUX BEJIUYMH, TPUH OSTOM
BBIOMPATh ONTUMAJILHBIA METOJ[ U3MEPEHUs, OIEHWBATh AOCOJIOTHBIEC H
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;

® IPOBOJUTH ONBITHl MO MPOBEPKE NPEIJIOKEHHON TMIIOTE3bI: IIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAJIbHYIO YCTAHOBKY, aHAIIM3UPOBATH
MOJIyYeHHBIE PE3yNbTaThl W JENaTh BBIBOJ O CTaTyce MPEeIIOKEHHOU
TUIIOTE3BI;

® OMKCHIBATH METO/IbI ITOTYYEHHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;

e cOOJIIOaTh TIpaBUjia OE30MaCHOTO TpyJa MPH MPOBEICHUHN UCCIIEI0BaHUN B
paMKax  y4yeOHOro  JKCIEpUMEHTa,  NpakTUKyMa U Y4eOHO-
HCCIIEIOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
MU3MEPUTEIIBbHBIX YCTPOICTB U 1a00paTOPHOro 000pPYA0BaHHUS;

epeliaTh pAacy€THBIE 3aJaud C SIBHO 3aJaHHOM H HESIBHO 3aJaHHOU
(¢u3nyecKol MOJENbI0: Ha OCHOBAaHUM aHajIU3a YCJIOBHUS BbIOMpATh
(¢u3znueckre MOJENH, OTBEYAIOUIMEe TPEOOBAHUAM 3aJauH, MPUMEHSTH
(opMyIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJIAThl (PU3UUECKUX TEOPUI
IpU  HKCIOJb30BAHUM MATEMAaTHYECKMX METOAOB pEIICHHs  3ajad,
MIPOBOJUTH PACUETHI HA OCHOBAaHWU MMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
PE3yNbTAThl U KOPPEKTUPOBATh METOJBl PEIICHHS C YYETOM MOJYYEHHBIX
pE3YJIbTATOB;

e pelllaTh Ka4eCTBEHHbIE 3a7a4u, TPEOYIOIMe MPUMEHEHHUS 3HAHUH U3 pPa3HbIX
pa3zenoB Kypca (QU3MKM, a TAaKXKE HWHTErpallMM 3HAHUM W3 JIPYTUX
MPEJAMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUW ¢ ONIOPOM Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SBICHUS;

®IICII0JIB30BaTh TEOPETHUECKUE 3HAHUS s OOBSICHEHHUS OCHOBHBIX
OPUHIIMIIOB PaOOThl U3MEPUTENIbHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJOTUYECKUX IIPOLIECCOB;

® IPUBOJIUTH IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HayKd, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

® AaHAIM3UPOBATh U OIIEHUBATH MOCIEJCTBUS OBITOBOM M MPOU3BOJCTBEHHOMN
JeSTENIbHOCTA 4YEJIOBEKa, CBSI3AHHOW C (DU3MYECKMMHU IMPOILIECCaMH, C



MO3UIUN IKOJIOTUYECKON O€30MaCHOCTH, MPECTABICHHUHN O palliOHAIBHOM
IPUPOAOIIONIH30BAHNHN, & TAKXKE PAa3yMHOM HCIIOIb30BAHUU JTOCTHIKCHHM
HAyKd ¥ TEXHOJIOTHUH Ui JaJbHEHIIEro pa3BUTUS YEJIOBEYECKOTO
o0I11eCTBa;

S IPUMEHSTh pa3InyHbIe CIMOCOOBI paboThl ¢ WHpOpMaUe (HU3NIECKOTO
Colep)KaHUsI C MCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TPU ITOM HCIOIH30BaTh COBPEMEHHBIE HH(POPMAIUOHHBIC
TEXHOJIOTUU JJIA TIOMCKa, TEepepadOTKU M TPEAbABICHUS Y4eOHOU W
HAYYHO-TIOMYJISIPHON MHGOPMAIINH, CTPYKTYPUPOBAHUS M UHTEPIIPETALINH
uH(bOpMAIINK, TOJYYCHHOW U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUUYECKH
aHAMM3UpOBAaTh  MOJIydaemMylo  uHMoOpmanuio W OIEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOIIMXCS 3HAHWUH, TaK ¥ HA OCHOBE
aHaJlM3a UCTOYHUKA WH(OPMAITUH;

® [IPOSIBIISITH OpraHU3aIMOHHbIE u MO3HABATEIILHbIE YMEHUS
CaMOCTOATENILHOTO  NPHOOPETeHMs] HOBBIX 3HAHUW B  Tpollecce
BBITIOJTHEHHUS MPOEKTHBIX U y4eOHO-HCCIIEIOBATEIBCKUX PadOT;

epaboTaTh B TPyHIE C MCHOJHEHUEM pA3JIUYHBIX COIMATBHBIX POJIEH,
MJIAHUPOBATH PA0OTy TPYIIIBI, PAIIMOHATILHO PACTIPENCHISITh N€ATeIbHOCTh
B HECTaHJAPTHBIX CHUTYAIMAX, aJICKBAaTHO OIICHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB TPYIIIbBI B PEIICHHE paCCMaTpUBAeMON TTPOOIEMBI;

® IIPOSIBJIATh MOTHBAIMIO K Oyaymieit mpodeccHoHambHON AeSTENHHOCTH 10
CHELHATBHOCTIM (UBUKO-TEXHUYECKOTO npoduis.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne KosmnuecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JyeKkTpoHHBbIE (U(pPOBLIE)
n/ KoHnTpoJbHbIe IIpakTH4eckue
NpOrpaMmbl Bcero o0pa3oBaTe/IbHbIE pecypchl
n padoTbI padoThI
Pasnen 1. HAYUHBIVM METO/] TIO3HAHUS ITIPUPO/IbI
11 Hayunsbrit MeTo no3HaHus 6
' TPUPOIBI
Htoro no pazneny 6
Pa3nen 2. MEXAHUKA
2.1 Kunemaruka 20
2.2 JlnHamuka 20
2.3 Craruka TBEpAOrO TeIa 9
24 3aKOHbI COXpAaHEHUS] B MEXaHUKE 20
Hroro no pazneny 69
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
OCHOBBI
3.1 MOJIEKYJIIPHOKUHETHYECKOM 15 1
TEOpUU
39 Tepmoannamuka. TemioBsie 20
MAaIIHHbI
33 ArperaTtHble COCTOSIHHSI BEILIECTBA. 14
' da30BBIE EPEX OB
Hroro no pazneny 49
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DIIEKTpUUYECKOE TT0JIe 24




4.2 [TocTOSTHHBIN IMEKTPUICCKHI TOK 24
4.3 Toku B pa3IMyUHBIX cperax 6
Htoro no pazneny 54
Paznen 5. DU3HUYECKHUIN TPAKTUKYM
5.1 ‘ du3nyecKuil MpakTUKyM 17 16
Hroro no pazneny 17
PeszepBHOE Bpemst 9
OBUIEE KOJIMYECTBO YACOB 1O 204 16

[TPOTPAMME




11 KIIACC

Haumenosanue
Ne

pa3aesioB u TeM
n/n

NPOrpamMmbl

KoanuyecTBo 4acoB

Bcero
padoThI

KoHnTpoJbHbIe

IIpakTHYeckue
padoTshI

DJIeKTpoHHbIe (LN (ppOBBIE)
o0pa3oBaTe/IbHbIE pecypchl

Paznen 1. 3JIEKTPOJAUHAMUKA

1.1 MarnuTtHoe nose 14

12 DneKTpOMarHuTHast 13
WHTYKITHSI

Hroro no pazueny 27

Pa3nen 2. KOJIEBAHUS 1 BOJIHBI

Mexannueckue

2.1 10
Koe0aHus
DJIeKTPOMarHUTHBIE

2.2 15
KoJIeOaHust
MexaHudueckue u

2.3 AJIEKTPOMArHUTHBIE 10
BOJIHEI

24 Ormruka 40

Uroro no pazneny 75

Paszen 3. OCHOBBI CIIEIITUAJIbHOM TEOPUH OTHOCUTEJBbHOCTH

3.1 Ocuossl CTO 7
Hroro no pazgeny 7
Pa3nen 4. KBAHTOBAS ®U3UKA

41 KOpHyCKE/'J'I}IpHO- 15

BOJIHOBOM JTyan3Mm
4.2 ®dusnka aToma 7




®du3uKa aTOMHOr O siIpa
4.3 U 3JIEMEHTapHBIX 8
YACTHII
Hroro mo paznery 30

Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU

51 DNeMEHTBI aCTPOHOMUH 12
1 acTpo(hU3UKH
Hroro no pazpeny 12

Paznen 6. PU3UNUYECKHAN TIPAKTUKYM

6.1 dusnueckuii 16
MPaKTUKYM

16

Hroro no pazneny 16

Pazgen 7. OBOBIIAIOIIEE IIOBTOPEHHUE

CucreMaTH3anus
00001cHIE
PEeIMETHOTO
COJIepKaHUs U OIbITa
7.1 JIeSITENILHOCTH, 27 1
nprOOPETEHHOTO MPH
W3yYCHUH Kypca
¢u3ukm 10 — 11
KJIaCCOB

Hroro no pazmeny 27

Pe3sepBHOE Bpems 10

OBIIEE KOJIMYECTBO

YACOB 110 [TPOTPAMME 204 2

16




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne KosmnuectBo
Tema ypoka
n/n 4acoB
1 dusuka — pyHAaMEeHTaIbHAs HayKa O PUPOIE 1
2 HayuHslii MeTO1 TO3HAHUS ¥ METO/IbI UCCIIEIOBAHUS (PU3UUECKUX SIBICHUN 1
3 DKCHEpPUMEHT M TEOPHS B IIpoliecce MO3HaHus Npupoabl. HabmroaeHue u SKCrepuMeHT B (pU3uKe 1
4 CrniocoObl n3MepeHust PU3NIECKUX BETHUNH 1
5 AOGCONIOTHAsI U OTHOCUTENbHAS MTOTPEIIHOCTH U3MEPEHUN (PU3UUECKUX BETUYHH 1
6 MopnenupoBanue B pusuke. Ponb u MmecTo pusuku B GopMUPOBAHUH COBPEMEHHON HAYYHON KapTHHBI MUPA, B 1
MPAKTUYECKON JCATEIHLHOCTH JIFOIeH
28 Mexanuueckoe nBrxenue. Cucrtema orcuera. OTHOCUTENBHOCTh MEXaHUUYECKOr0 ABUKeH M. [Ipsimas u 5
' oOparHas 3aJa4l MEXAHUKH
9,10 Pannyc-BekTop MarepranbHON TOYKH, €ro MPOEKIUH Ha OCU KoopauHart. Tpaekropus. [Iepemenienne. 5
CxopocTtb. MIx npoekuu Ha OCH KOOpAUHAT
1112 PaBHOMepHOE npsiMonuHeliHOe ABMXKeHUE. | paduueckoe onmrcaHue paBHOMEPHOTO PSIMOJIHHEHHOTO 5
' JIBUKEHUS
13,14 CnoxeHue nepeMeleHuid u ckopocreid. Pemienue 3agau 2
1516 HepaBHomepHoe nBuxeHne. MrHOBEHHasi CKOPOCTh. Y ckopeHue. [IpsaMonnneitHoe qBUKEHNE ¢ TOCTOSHHBIM 5
’ YCKOPEHHEM
17,18 I'paduueckoe onucanue NpSMOITUHEHHOTO JBMXKEHUS C TOCTOSHHBIM YCKOPEHHUEM 2
19,20 CBoboaHOE TazieHne. Y CKOpeHue CBOOOIHOrO MaIeHusl. 3aBUCUMOCTb KOOPIMHAT, CKOPOCTH, YCKOPEHHUS OT 5
BPEMEHH U UX rpapuku
21,22 JIBr>keHue Tena, OpoIeHHOro O] YTII0M K TOPU30HTY 2
23,24, KpuBonunelinoe nBmxeHue. /[BrkeHne no oKpyKHOCTU. YTIIOBas U JUHEHHas ckopocTs. [lepuoa u yacrora. 3
25 LleHTpOCTpEMUTENBHOE U TTOJIHOE YCKOPEHUE
26 O0o0umenue no teme "Kunemarnka" 1
97 98 [IepBsiif 3akon HetoTona. MHepunansubie cuctemsl orcuéra. [Ipunuun ortHocutensHocTu [Manumnest. 9
)

HewunepuinanbHbpie CUCTEMBI OTCUETA




29,30

Cuna. PaBHozelicTByrOmas cuina. Bropoii 3akoH Herotona. Macca 2
31,32 B3aumopeiictBue Ten. Tpetuit 3akon HeroToHa 2
33,34 [Tpunnun cyneprozunuu cwi. Pemenre 3anad Ha mpuMeHeHUe 3akoHOB HproToHa 2
35,36 3aKOH BCEMHUPHOTO TATOTEHHsI. DKBHBAJICHTHOCTh TPAaBUTALIMOHHON X MHEPTHON MacChl 2
37,38 Cuna TSDKeCTH M YCKOpeHHUe CBOOOIHOTO MaIeHuUs 2
39,40
JIBuKeHre HeOSCHBIX TEN U UX UCKYCCTBEHHBIX CITYTHUKOB. [lepBas kocMuueckasi CKOpocTh. 3akoHbl Kermiepa 2
41,42 Cuna ynpyroctu. 3akoH ['yka. Bec tena 2
43.44 Cuna tpenus. [Ipupoaa v BUnsI cui TpeHus. [[BrKeHNE B )KUKOCTH U Ta3e ¢ y4ETOM CHIIBI COMTPOTUBIICHUS 5
' cpenpl
45,46 Hanenue. ['unpocratnyueckoe gasienue. Cuna Apxumena 2
47.48 AbcomoTHO TBepaoe Teno. [locTymaTenbHOe U BpalaTeIbHOE JBMYKEHNE TBEPAOTO Telia 2
49,50
MOMEHT CHJIbI OTHOCUTEIBHO OcH BparieHus. [1nedo cusl 2
5152 Crnoxenue cuj, MPUIOKEHHBIX K TBEpAOMY Temy. LIeHTp TshkecTu Tena. Y CclloBUs paBHOBECHS TBEPIOrO Tela. 5
' Bust paBHOBeECHS
53,54 Pemenue 3amau 2
55 0O0606menune mo teme "/[uHamuka. Cratuka TBEpAoro rena" 1
56.57 NMnynbc MmaTepuanbHON TOYKH, CHCTEMbI MaTepHalIbHBIX ToueK. L{eHTp Macc cucTeMbl MaTepHalibHbIX TOYEK. 5
’ Teopema o IBI)KEHUU TIEHTPA Mace
58,59 VMmynbc cuiibl 1 M3MEHEHHE UMITYJIbCca Tela. 3aKOH COXpaHEHUs! UMIYlbca. PeakTuBHOE JBHKEHUE 2
60.61 MomeHT umnyibsca MatepraibHoi Touku. [IpencraBnenre o coxpaHeHMM MOMEHTA UMITYJIbCa B LIEHTPATbHBIX 5
’ HOJISAX
62,63 Pemenue 3amau 2
64.65 PaGora cuiibl Ha MajoM U Ha KOHEYHOM iepeMenieHuu. ['paduueckoe npeacraBiecHue padoThl CHUIIHL. 5
' MOLIHOCTH CHIIBI
66,67 Kunernueckast sneprus. Teopema 00 W3MEHEHHH KMHETHYECKOM SHEPrUH MaTepHalbHON TOUKH 2
68,69 [ToreHuunanpHbIe U HETIOTEHIMANBHBIE CHITbL. [loTeHInanbHas sHeprus. Bropas kocMuueckas CKOpOCTh 2
70,71, Tpetpst kKocMuueckast ckopocTb. CBsI3b pabOThI HEMOTEHIIMAIBHBIX CHJI ¢ ©3MEHEHUEM MEXaHUUECKOH SHEPrUu 3




72

CHUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPrUun

73,74 Ynpyrue u Heynpyrue CTOJIKHOBEHHS. Y paBHEHUE bepHyYIM i HaeaibHOM )KUIKOCTH 2
75 O0o0menune mo TeMe "3aKOHbI COXpaHEHMS B MEXaHUKE" 1
76 PazButne npeacrasnenuit o mpupoze terioTel. OcHoBHBIE TonoxkeHuss MKT. Tuddysus. bpoynoBckoe 1
JIBUKCHHEC
77 Crtpoenue razo00pa3HbIX, JKUIKAX U TBEPABIX TEI. XapakTep IBUKCHHS M B3aUMOJICHCTBHS YACTHI] BEIIECTBA 1
78 Macca u pazmeps Mosekyn (aTromoB). KonmnuectBo Bemectsa. [TocTosiHHas ABoraapo 1
79 Temneparypa. TennoBoe paBHoBecue. [lIkana Lenbcus 1
80 Pewrenue 3anau 1
81 Wneanpuslii ra3. ['a3oBbie 3aKOHEI 1
82 Ypaaenne MenjeneeBa-Knanelipona. Penrenne 3amaa 1
83 AbcomoTHas TemnepaTypa. 3akoH J{anprona 1
84 N3omporieccsl B HA€aIbHOM Ta3e C MOCTOSHHBIM KOJTUYECTBOM BEIIECTBA 1
85 I'paduaeckoe peacTaBiIeHNE N30MPOIIECCOB: U30TEPMa, U30X0pa, H300apa 1
86 OcnoBHoe ypaBaenue MKT 1
87 Pemenue 3amau 1
88 CBs13b aOCONIOTHOM TeMIiepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeIHEN KMHEeTUYECKOM dHepruei 1
MIOCTYNATEIbHOr0 TEMJIOBOIO ABM)KEHUS €€ 4acTHUll
89 O06o00menue no teme "Ocuoel MKT" 1
90 KountpoabHas pa6ora no reme "3akoHbl coxpaHeHUs B Mmexanuke. OcaoBst MKT" 1
Tepmonunamuueckas cucrema. 3ajaHue BHEIIHUX ycinoBul s T/ cucremsl. BHemnre u BHyTpeHHME
91 napametpsl. [lapameTpsr T/] cucTeMbl Kak cpelHAE 3HAYSHUS BEIMYUH, OMUCHIBAIONINX €€ Ha 1
MHUKPOCKOITUYECKOM YPOBHE
92 Hyneoe nauano repmonnnamuku. Camonpoun3BonibHas penakcanus T[] cucTeMsl K TEJI0BOMY paBHOBECHIO 1
93 Mopnens naeanbHOro ra3a B TEpMOJUHAMUKE. Y CIIOBHS IPUMEHUMOCTH YTOW MOJENH 1
94 VYpaBuenue MeneneeBa-Knanelipona u BeipaxeHUe AJ11 BHYTPEHHEH SHEPTUU 1
95 BoipaxkeHue [u1si BHyTpeHHEH SHEpPruu 0JHOATOMHOI'0 UeaabHOro raza. Kpasucrarnueckue 1 HeCTaTH4ECKUE 1
IIPOLIECCHI
96 DnemeHTapHas paboTa B TepMoarnHaMuke. Beranciaenue padbotsl o rpaduky mporecca Ha pV-auarpaMmme 1
97 Tennonepenaya kak cnocod n3MeHeHus! BHyTpeHHen sHepruu T/] cuctembl 0e3 coBepliieHus! paboThI 1




98 KoHBekIus, TerIonpoBoIHOCTb, U3TydeHUE 1
99 KomnuectBo Temnorsl. TermmoéMKOCTh Tena. Y AenbHas U MOJISIpHAs TEIIOEMKOCTH BELIECTBA. Y J€IbHAS 1
TEIJIOTa CrOpaHus TOIUIHBA
100 Pacuér xonnuecTBa TEIIOTHI TP TEIUIONEpeaayue 1
101 [TonsiTue 06 aguadbaTHOM mpouecce. [lepBblil 3aKOH TEpMOIUHAMUKI 1
102 KonuuecTBo TemnoTel 1 paboTa Kak Mepbl U3MEHEHUsI BHyTpeHHel sHepruu T]] cucteMsl 1
103 Bropoii 3ak0H TepMOIMHAMUKY U1 PABHOBECHBIX U HEPABHOBECHBIX MporeccoB. HeobpaTuMOCTh MPpUPOIHBIX 1
MIPOIIECCOB
104 [Ipunuune! aeictBus TeminoBbix MamuH. KIT 1
105 Makcumanbroe 3Hauenne KIT. [ukn Kapao 1
106 Perenue 3anau 1
107 DKOJOrHYeCKre aCIeKThI UCIIOb30BAHUS TEIUIOBBIX ABUTATeNeH. TeroBoe 3arps3HeHrne OKPYKaroIIel Cpeibl 1
108,
Pewmenne 3anay 2
109
110 O0o0menune no reme "Tepmonnnamuka. TernnoBsle MamuHb" 1
111 [TapooOpa3oBanue u konaeHcanus. Mcnapenue u kuneHue. Y iesbHas TEIoTa napooopazoBaHus 1
HacwImeHHbIe 1 HeHACHIIIEHHBIC Tapbl. KadecTBeHHAs 3aBUCUMOCTD TUIOTHOCTH | JIABJICHHS HACKHIIIICHHOTO
112 napa OT TeMIepaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACBIIICHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyPhI 1
KUTIEHUS OT JABJICHUS B KUIKOCTU
113 Braxxnocts Bo3yxa. AGCOMIOTHASI 1 OTHOCUTENbHAS BJIAXXHOCTD 1
114 Pemenue 3agau 1
115 Tsépnoe teno. Kpucramumdeckue 1 amopHbie Teaa. AHU30TPOIIUS CBOMCTB KPUCTAILIOB 1
116 [InaBnenue u KpucTauM3anus. Y AeibHas TerioTa miapineHus. CyonuManms 1
117 Hedopmariu BEpAOTO Tena. Pactsokenue u cxxatue. Capur. Monyns FOura. [Ipenen ynpyrux nedopmanuit 1
118 TemnoBoe pacmmpeHue KUIKOCTEH 1 TBEPABIX TeN. AHTAPMOHU3M TEIUIOBBIX KOICOAHHUI YaCTHII BEIIECTBA 1
119 [IpeoOpazoBanme 3HEpruu B (Pa30BBIX MEPEX0aax 1
120 YpaBHEHHE TEMIIOBOTO OanaHca 1
121,
Pemnrenue 3amau 2
122
123 [ToBepxHOCTHOE HaTsKeHUE. KanniuisipHsle siBiieHus. [{aBieHne nox MCKPUBICHHON TOBEPXHOCTBIO JKUJKOCTH. 1




®opmyna Jlamiaca

124 O0606menue nmo teme "ArperatHbie cocTosiHus BeulectBa. MazoBwie nepexo bl 1
125 DreKTpu3aiys Tel U e€ NposiBICHUs. DIEKTpUIecKuil 3apsaa. J[Ba Buaa syekTpuyeckux 3apsaaos. [IpoBonnukwy, 1

TUBJIEKTPUKYU U TOTYIPOBOJIHUKH
126 DNeMeHTapHBIN SEKTPUUECKUN 3aps]l. 3aKOH COXPAHEHUS AIEKTPUUECKOT0 3apsiaa 1
127 B3aumogeiictBue 3apsaoB. Toueunsie 3apsapl. 3akoH Kynona 1
128 Pemenue 3amau 1
129 Dnektpuueckoe moye. Ero peficTBre Ha SJEKTpUYECKUAES 3apsi bl 1
130 Hanpsox€HHocTs 3nekTpudeckoro noiist. [IpoOHbii 3apsi. JInHuM HanpsHyKEHHOCTH SJIEKTPUUYECKOro MOJIs. 1

OnHOpoAHOE PNIEKTPUUECKOe ToJIe
131 [ToTeHIMaTBHOCTD AMEKTPOCTATUIECKOTO MO Pa3HOCTH MOTEHIINATIOB U HANIPSKEHHE 1
132 [ToreHnmanbHas SHEPTUs 3apsiia B dJIEKTpocTaTHuecKoM none. [loTeHuan 31eKTpocTaTHIecKoro mos 1
133 CBs13b HANPSHKEHHOCTH TOJS M PA3HOCTH MOTEHIIUATIOB IS AJIEKTPOCTATUUECKOTO MO 1
134 [IpuHIMI CyneprIO3UIINK IIEKTPUUECKHUX TOJIEH 1
135 Pemenue 3amau 1
136 [Tone Toyeunoro 3apsiaa. [lone paBHOMEPHO 3apsKEHHOM cephl 1
137 [Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY 1apa. [lone paBHOMEPHO 3apsHKEHHONW OECKOHEYHOM TTIOCKOCTH 1
138 [TpOBOTHHKH B 3JIEKTPOCTATUYECKOM TI0JIE. Y CJIOBHE PaBHOBECHS 3apsi/I0B 1
139 JIM3JeKTPUKHU U MOTYIPOBOJHUKH B 3JIEKTPOCTATUYECKOM I10JI€ 1
140 Konnencarop. DmekTpo€MKOCTh KOHIEHCATOpa. DIEKTPOEMKOCTD IJIOCKOTO KOHACHCATOpa 1
141 [TapannenbHoe coelMHEHNE KOH/IEHCATOPOB 1
142 [TocnenoBarenbHOE COEIMHEHUE KOHIEHCATOPOB 1
143 DHeprus 3apsHKEHHOT0 KOHASH caTopa 1
144 Pemenne 3amau 1
145 JIBM>KEHHE 3aps’KEHHON YaCTULIBI B OAHOPOJIHOM DJIEKTPUYECKOM I10J1€ 1
146

Pewmenne 3anay 2
147
148 O0o00menue mo TeMe "DIeKTpUYECcKoe mose" 1
149 Cuna toka. [TocTostHHBIN TOK. Y CIIOBUS CYIIECTBOBAHUS MTOCTOSIHHOT'O JIEKTPUIYECKOT'0 TOKA 1
150 Wcrounuku Toka. Hanpsoxkenue u 91C 1




151 3akon OMa aJ1 y4acTKa 1enu. DIIEKTPUIECKOe COMPOTUBIICHUE 1
152 3aBUCHUMOCTh COMPOTUBIIEHUS OAHOPOJIHOIO MIPOBOIHKUKA OT €r0 JUIMHBI U IJIOLIA/U OMEPEYHOr0 CEUCHUS 1
153 VY nenbHOE cONpOTUBIIEHHE BelllecTBa. Pelienue 3aaau 1
154 [TocnenoBarenbHOE, MapalIeTbHOE, CMEIIAHHOE COEMHEHNE TPOBOTHUKOB 1
155 Pacuér pa3BeTBiE€HHBIX dneKTpuueckux nenei. [lpasuna Kupxroga 1
156 Pemenue 3amau 1
157 Pabora snexkrpuueckoro Toka. 3akoH Jxoyns —Jlenna 1
158 Pemenne 3anau 1
159 MOIMHOCTB ANEKTPUUECKOT0 TOKa. TerioBas MOIIHOCTb, BbIJE/sieMasi Ha pe3UCTOpe 1
160 Pemenue 3amau 1
161 OJ1C u BHyTpEeHHEE COMPOTUBIICHNE NCTOYHNUKA TOKA 1
162 3axkoH OMa 17151 TOJTHOM (3aMKHYTOM) AJIEKTPUYECKOH IIeTH 1
163 Pemenue 3amau 1
164 MoOIHOCTS, UCTOUYHMKA TOKA 1
165 Kopotkoe 3ambikanue 1
166 Konzaencarop B 11enu mNOCTOSHHOTO TOKa 1
167 Pemienue 3anau 1
168 Pemenue 3amad no teme "I1oCTOSHHBIN 37EKTPUIECKHA TOK" 1
169 Pemenue 3anay no reme "llocTOAHHBIN 3EKTPUUYECKHI TOK" 1
170 Pemenue 3ana4 mo reme "TloCTOSHHBIN AIEKTPUIECKUNA TOK" 1
171, " . o "

172 O600menue mo reme "[10CTOSHHBIN JIEKTPUYECKUI TOK 2
173 DnexTpuyecKasi IpOBOAUMOCTh PA3UYHBIX BEIIECTB. DIEKTPUUECKUI TOK B MeTaiax. CBepXIPOBOAUMOCTh 1
174 DneKTpUYECKUH TOK B pacTBOpaxX M pacijiaBax J1eKTpolnToB. 3akoHbl Dapanes i AIEKTpoIn3a 1
175 OnexTpuueckuil Tok B razax. [lmazma 1
176 DneKkTpuuecKuil TOK B Bakyyme. BakyyMHble npuGopbl 1
177 DNEeKTpUYECKUH TOK B MOJYIPOBOJAHUKAX 1
178 [TonynpoBOIHUKOBBIE TPHOOPHI 1
179 duznyeckuii mpakTuKyMm 1o Teme "M3MepeHne cuibl TOKa U HAMPsDKEHUS B LIETTH TOCTOSTHHOTO TOKA MPHU 1

MTOMOIIIHM aHAJIOT'OBBIX U HU(POBBIX U3MEPUTENBHBIX MPUOOPOB" UK "3HaAKOMCTBO ¢ IMPPOBOIi Taboparopueit




1o pusuke. [Ipumepsl u3MepeHus: PU3NYECKUX BETUUUH MTPHU IIOMOIIY KOMITbIOTEPHBIX JaTYUKOB"

180

du3ndecKkuil NpakTUKyM 1o Teme "M3ydueHne HepaBHOMEPHOI'O ABUXKEHUS C LIENIBIO ONPE/IEIIEHNsI MTHOBEHHOM
ckopoctu"

181

®u3nYeCKUil MpakTUKyM 10 TeMe "M3MepeHne yCKOpEeHHUs P MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
0 HaKJIOHHOM T1ockocTH" miu "MccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM
NBYOKeHUN"

182

dusnueckuii mpakTUKyM 1o Teme "M3mepenne yckopenus cBoboaHoro naaeHus" wim "M3ydenne ABuKeHUs
Tena, OpOIIEHHOr0 TOPU30HTAIBHO"

183

du3ndecKuil MpakTUKyM 110 TeMe "M3yueHne qBUKEHUS Tela 10 OKPYKHOCTH € TOCTOSTHHOM 110 MOZYJIIO
ckopocThio" mnu "HccienoBanue 3aBUCUMOCTH TIeproAa 0OpaleHUsi KOHUYECKOr0 MasiTHUKA OT €ro
napamerpoB”

184

duzndeckuii mpakTuKyMm 1o Teme "M3Mepenre paBHOICHCTBYIONIEH CHIIBI PU ABMYKEHUU OpyCKa 1Mo
HaKJIOHHOM tutockocTu" uiu "IIpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHHU JIBH)KEHUSI OpycKa 1o
HaKJIOHHOM TIOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €r0 MacChl"

185

duznyeckuii mpakTukym o teme "VccienqoBanre 3aBUCIMOCTH CUJT YIIPYT'OCTH, BOSHUKAIOIIUX B MPYKUHE U
pe3uHOBOM 00pasiie, oT ux aedopmaruu’ uin "M3yueHne IBHKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTBIO,
MEPEKUHYTON uepe3 NErkui 610K"

186

dusnueckuii mpakTukym no teme "M3mepenue korpduimenTa TpeHus 1Mo BeIMYUHE YIII0BOro Kod(uireHTa
3apucumoctH FTp(N)" win "HccnenoBanue quxeHus Opycka o HakKJIOHHOW IJIOCKOCTH C ITePEMEHHBIM
kodpunmenTom Tpenusd" wiun "M3yuenue 1BUKEHUS Tpy3a Ha Bajly ¢ TpeHueM"

187

dusndeckuil mpakTukyMm no teme "MccienoBanue ycioBuil paBHOBECHS TBEPAOro Tela, UMEIOLIETO OCh
BpauieHus" uinu "KoHCTpynpoBaHue KpOHIITEHHOB U pacyéT cuil ynpyroctu" nim "M3yuenue ycToiunBocTr
TBEPAOrO TeJla, UMEIOIIETO TJI0MIalb OMophI"

188

duzndeckuil MpakTuKyMm 1o teme "M3mepenne nMiyibca Tena o TOpMo3HoMy nyTH" win "M3mepenue cuibl
TATH, CKOPOCTH MOJIENH AJIEKTPOMOOMIISE M MOIHOCTH CUJIbl TSArK" min "CpaBHEHHE U3MEHEHHs UMITYJbca Tea
¢ uMItysiabcoM cuiibl" mwin "HMccnenoBanue coxpaHEeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICUCTBUM" MU
"U3mepeHne KNHETUUECKON 3HEPTUU Tea 110 TOPMO3HOMY ITyTH"

189

dusnueckuil MpakTHKyM 1o TeMe "M3yuenue n30TepMHUIecKoro mpoiecca (peKOMEHI0BaHO UCIIOIb30BAHHE
nudposoii madoparopun)" win "M3yuenne nzoxopHoro npouecca” uin "M3ydenne n3odapHoro mpoiecca’ win
"IIpoBepka ypaBHEHUS COCTOSIHUS"




®u3nyecKkuil mpakTUKyM 1o TeMe "M3Mepenune ynenbHoi TeroéMkocTu" unun "McecnenoBanue mpouecca

190 ocTriBaHUs BemecTa" uin "MccnenoBanue aquadbatHoro npouecca” win "HM3ydenue B3auMOCBSI3U YHEPTUU 1
MEXMOJIEKYJIIPHOTO B3aUMOACHCTBUS U TEMIIEPATYPbl KUIIEHUS KUAKOCTEeH"
Ou3nYecKnil MpakTHUKyM 1o TeMe "M3ydueHue 3aKkoHOMepHOCTe ucnapenus xxkuakocten" nim "M3mepenne
191 yEIbHON TEIUIOTHI IUIaBJIeHUs Jbja" uinu "M3ydeHne cBOMCTB HachIleHHbIX apoB" win "M3mepenue 1
a0COIOTHOM BIIaXKHOCTH BO3/yXa M OLIEHKa Macchl mapoB B momenieHun". smepenne kosdduimenta
MOBEPXHOCTHOT'O HATSKEHUS
@usnueckuii mpakTukyMm o teme "Habirogenne npeBpamieHnus YHEPTUU 3apsHKEHHOTO KOHIEHCATopa B
192 SHEPruIo U3MydeHus ceeroanona” mwin "M3ydenne npoTrekaHus TOKa B LIEMH, colepKalieil KoHaeHcaTop" win 1
"Pacnipenienenre pa3HOCTH MOTEHIIMAIOB (HAMPsHKEHUS ) IPU MOCIEI0BATEIbHOM COSIMHEHNN KOHIEHCATOPOB"
dusnueckuil mpakTUKyM 1o teme "McciaenoBanue cMenanHoro coequuenus pesuctopo” unu "M3mepenue
193 YIEJIBHOTO COMPOTUBIIEHUS MPOBOAHUKOB" min "MccaenoBanne 3aBUCUMOCTH CHITBI TOKA OT HANpPsKEHUs IS 1
JIaMITbl HaKaJIMBaHUS"
dusnueckuil mpakTukym mo teme "Habmoaenue snexkrponn3za” win "M3mepenne 3apsia 0 JHOBAJIEHTHOTO
194 noHa" unu "HecnenoBanue 3aBUCMMOCTH CONPOTUBIIEHUSI TEPMOPE3UCTOpaA OT TeMneparypsl” uian "CHarne 1
BOJIbT-aMIIEPHOM XapaKTEPUCTUKHU auoaa"
195 I'onoBasi koHTpoOILHAs padoTa
196 PezepBHblii ypok. O600meHue U cucremaru3anus 3Hanui no reme "Kunemaruka" 1
197 PesepBHbIit ypok. O60011eHNEe U cucTeMaTH3alus 3HaHui o teme "J{unamuka" 1
198 PesepubIil ypok. O600menne u cucremMaru3aius 3Hanui mo reme "Cratuka TBepaoro tena' 1
199 PesepBHbIil ypok. O6001IeHNEe U cHCTeMaTH3aIus 3HaHUH 110 TeMe "3aKOHBI COXPAHEHUS B MEXaHUKe" 1
200 PezepBHblil ypok. O6001IeHNe U crcTeMaTn3anus 3HaHui 1o Teme "OCHOBBI MOJIEKYJIIPHOKMHETHYECKOM 1
Teopun"
201 PesepBubiil ypok. O6001IeHNE U cucTeMaTu3alus 3HaHui o teme "Tepmoaunamuka. TerioBble MaluHb!" 1
202 PezepBHblil ypok. O6001IEHHE U cCCTeMaTHU3aLus 3HaHUH 110 Teme "ArperatHble COCTOSIHUS BEILECTBA. 1
®da3oBbIe nepexoan!"
203 PesepBHeIit ypok. O6001IeHNEe U cHcTeMaTH3aIis 3HaHUH 110 TeMe "DIeKTpuueckoe moie" 1
204 PezepBHblil ypok. O6001IeHNE U cUcTeMaTHh3alus 3HaHui 110 Teme "TIoCTOSHHBIN AJIeKTpUYecKuii TOK" 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 204




11 KIIACC

Ne Kosmuect
Tema ypoka
n/n BO 4YacoB
1 B3aumopeiicTBie OCTOSHHBIX MarHUTOB U IIPOBOJHUKOB ¢ TOKOM. MaruutHoe nosne. I'unoresa Ammnepa 1
2 Bekrop MarnutHOM MHAYKUUM. [[puHIMN Cynieprio3uIMM MarHUTHBIX MOJIeH. JINHUY MarHUTHOW MHIYKIUU 1
3 MaruuTtHOe 1mosie mpoBOAHUKA ¢ TOKOM. OnbIT DpcTena 1
4 Cuna Amrnepa, €€ HanpaBJIe€HUE U MOAYJIb 1
5 Pemenue 3amau 1
6 [Ipumenenue 3akoHa Ammnepa. DJIeKTPOU3ZMEPHUTENbHbIE TPUOOPHI 1
7 Cuua Jlopenna, e€ HampaBlieHUE U MOAYJb. J[BUKEHUE 3apsSKEHHOM YACTUIIBI B OTHOPOJHOM MarHUTHOM I10JI€ 1
8 Pemenue 3amau 1
9 Pa6ora cwitel Jlopenna 1
10 Pemenwue 3amaq 1
11 MaruuTtHoe nosne B BellecTBe. @eppoMarHeTHKy, mapa- U JuaMarHeTUKU 1
12 OcHoBHBIE CBOMCTBa (heppoMarHeTukoB. [I[puMeHenne GpeppoMarHeTHKOB 1
13 Pemrenue 3anay o reme "MarauTtHoe mose" 1
14 Pemenue 3amay mo teme "MaruutHoe noie" 1
15 SIBneHue 1eKTpOMarHuTHON MHAYKIHUU. [I0TOK BEeKTOpa MarHUTHON MHAYKIIUU 1
16 OJ1C unayKumnu 1
17 3aKOH JIEKTpOMarHuTHON uHAYKIMU Dapases 1
18 Buxpesoe anexkrpuueckoe nomue. Toku Pyko 1
19 O/1C uHAYKINUU B IBUKYIIUXCS TPOBOJHUKAX 1
20 Pemenue 3amaq 1
21 [TpaBuiio Jlenma 1
22 WNunyktuBHOCTH. KaTylika HHAYKTUBHOCTH B LI€TIH IOCTOSITHHOT'O TOKa 1
23 SBnenue camonnaykiuu. DJ1C camonHyKInu 1
24 DHeprust MAarHUTHOT'O MOJISI KATYIIKU C TOKOM. DJIEKTPOMarHuTHOE ToJie 1
25 Pelienue 3amau 1
26 O0o001enre 1 cucTeMaTH3aIus 3HaHU| 110 TeMe "DIeKTpoguHaMuKa " 1
27 O0o0umeHue 1o Teme "DaeKTpouHaMHKa" 1




28 Koneb6arenbnas cucrema. CBoOomHbBIE KoneOanus. ['apmMoHndeckue KoieOanus 1
29 Kunemarndeckoe U JMHAMUYECKOE OMUCAHKE KOIeOATEIbHBIX TBUKCHHH 1
30 DHepreTudeckoe onucanue. BeIBo TMHAMUYECKOT0 OMUCAHMS TAPMOHUYECKUX KOJICOaHU N U3 UX 1
SHEPreTUYeCKOro 1 KHHEMaTUYeCKOro OMKCaHus
31 Awmmutyna u ¢asza xKonaeOaHmi 1
39 [Tepuox u yacrota konebanuii. [leproa Maabpix cBOOOTHBIX KoeOaHUI MaTeMaTH4eckoro MasitTHuka. [lepuos 1
CBOOO/IHBIX KOJeOaHUM MPYKUHHOTO MasgTHHUKA
33 3aryxatomue kojaebanusi. Bernyxkennsie konedanus. Pezonanc 1
34 ABTOKONEOAHUS 1
35 Pemenue 3amau 1
36 VYpok-koHpeperuus "Mexanndeckue KojaedaHusi B My3bIKaJIbHbIX HHCTpYMEHTax" 1
37 O0o06meHre u cucreMaTH3aus 3HaHui 1o Teme "MexaHudeckue Konedanus" 1
38 DnekTpoMarHuTHele konebanus. KonebaTenbHbIi KOHTYD 1
39 ®opmyna Tomcona. CBsi3b aMIUIUTYIbI 3aps/ia KOHIEHCATOpa ¢ aMILTUTY/J0M CHIIBI TOKa B KOJIe0aTeIbHOM 1
KOHTYpE
40 3aKOH COXPAaHEHHUS YHEPTUU B HICATHHOM K0JIeOaTeIbHOM KOHTYpe 1
41 3aryxarolye 3JIeKTpOMarHUTHbIE Kosie0aHusl. BeIHyXI€HHBIE JIEKTPOMAarHUTHBIE KOJIEOaHMs 1
42 IIepeMeHHBIH TOK. Pe3ancTop 1 KOHIEHCATOp B LIEH IIEPEMEHHOIO TOKA 1
43 Karymika HHIyKTUBHOCTH B IIENHU MEPEMEHHOT'0 TOKA 1
44 3akod Oma 151 SJEKTPUIECKOM e IEPEMEHHOT0 TOKa 1
45 MoIHOCTh TEPEMEHHOT0 TOKA. AMIUTHTYAHOE M JICHCTBYIOIIEe 3HAYCHUE CHUJIBI TOKA W HAMPSHKCHUS 1
46 Pe3onaHc B 351eKTpUUYECKON LIETH 1
47 Pemenue 3amau 1
48 Wneansubnif Tpancdopmarop. [Ipon3BoacTBo, epenaya u moTpediieHrue JIeKTPUIeCKOi SHEPTUn 1
49 DKOJOTHYeCKUe PUCKU TPU MTPOU3BOACTBE dIEKTPOIHEPruu. KynbTypa CIONb30BaHUS AIEKTPOIHEPTUH B 1
MOBCETHEBHOM JKU3HU
50 Pemrenne 3amau 1
51 Pemenue 3amau 1
52 O06001menue 1Mo TeMe "DIEKTpOMarHuTHbIC KojieOaHus" 1
53 MexaHndecKue BOTHBL. XapaKTePUCTHKU MEXaHUICCKUX BOJTH 1




54 CBoiicTBa MEXaHUYECKUX BOJIH 1
95 3ByK. XapaKTEepUCTUKH 3BYKa 1
56 Wndpa3syk u ynerpa3Byk. LllymMoBoe 3arpsizHeHHE OKpYKaIoLIei cpeibl 1
57 Pemenue 3amau 1
58 DneKTpOMarHUTHbIE BOJIHBI. M31yueHne 31eKTpOMarHuTHBIX BOJIH 1
59 DHeprus IeKTPOMArHUTHBIX BOJTH. CBOMCTBA AIEKTPOMArHUTHBIX BOJH 1
60 [Ikana 57eKTpPOMarHUTHBIX BOJIH. [IpMeHeHNe 3IeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY 1
61 [IpuHIMIBI paguoCBA3H U TeNeBUACHUA. Paauronokanys. DIeKTpOMarHUTHOE 3arps3HEHNE OKPYXKaroIIel cpeibl 1
62 O606menue mo reme "Konebanus u BomHbI" 1
63 Caert. 3aKOH MPSIMOJIMHEWHOT O PaclpOCTPAHEHHUSI CBETA 1
64 Pemrenue 3ama4 Ha MprUMEHEHHNE 3aKOHA MPSIMOJIMHEWHOTO pacIpOCTPAHEHHUS CBETa 1
65 Pemrenue 3a1a4 Ha MpUMEHEHHNE 3aKOHA MPSIMOJIMHEHHOTO pacpOCTPAHEHUs CBETa 1
66 Otpaxenue cBeta. [Lnockoe 3epkano. Chepuyeckoe 3epkano 1
67 OTtpaxenue ceta. [Limockoe 3epkano. Chepruueckoe 3epkayio 1
68 [Ipenomienue cBeTa. AGCOTIOTHBIN U OTHOCHTEIIBHBIN MTOKa3aTeNb npenomieHus. [lonHoe BHyTpeHHEES 1
oTpakeHue. [IpenenbHblil yroi moixHoro BHYTPEHHETO OTPaXKEHUs
69 [Ipenomnenue cBeta. AGCOMIOTHBIA U OTHOCUTEIBHBIN TTOKa3aTelb mpenomieHus. [lomHoe BHyTpeHHee 1
orpaxenue. [IpeaenbHbIi yroi MOTHOro BHYTPEHHETO OTPayKEeHUS
70 Perienue 3a1a4 Ha IPUMEHEHUE 3aKOHOB OTPAKEHUS U IIPEIOMIICHHUS CBETa 1
71 Pemenue 3amay Ha MpUMEHEHUE 3aKOHOB OTPAYKEHUS M MPETIOMIICHUS CBETa 1
72 Pemrenue 3aa4 Ha MpUMEHEHHNE 3aKOHOB OTPAKEHUS U TIPEIIOMIICHUS CBETa 1
73 Xon myueii B mpusme. Jucnepcus ceera. CnoxHblil coctaB Oenoro cBeta. L{et 1
74 JInn3zpl. @OKYCHOE PacCTOSHUE M ONTHYECKAs CUJIa JTUH3bI 1
75 [TocTpoenne n300paxeHui B IMH3aX U UX cUCTEMaxX. Y BEIMYEHUE JTMH3bI 1
76 ITocTpoenne n300paKeHMI B IMH3aX M UX CUCTEMaX. Y BEJIMYCHUE JINH3bI 1
77 Pemenue 3a1a4 Ha mocTpoeHrEe N300paKEHH, TOTy4aeMbIX C IIOMOIILBIO JTUH3 1
78 Pemenue 3amay Ha MOCTpOCHUE U300pAKEHUM, TTOTYYAEMBIX C TTIOMOIIBIO JINH3 1
79 Pemienue 3aa4 Ha mocTpoeHNe N300pakeHUi, MOTYy4aeMbIX C TTOMOLIBIO JINH3 1
82 ['na3 xak ontuyeckas cucrema 1
83 Pemrenue 3anau. [Ipeaensl npuMEHHMOCTH T€OMETPHYECKON ONTUKU 1




84

Pemenue 3amau. [Ipenensr npuMEHUMOCTH T€OMETPUYECKON ONTHKHU

1
85 CkopocTb cBETa U METO/1bl €€ U3MEPEHUS 1
86 Hucnepcus cseta 1
87 Hurepdepennus ceeta 1
88 KorepenTHble HCTOYHHUKH. Y CIIOBHS HAOIIOJICHNS MAKCUMYMOB 1 MUHUMYMOB 1
89 Pewienue 3anau 1
90 Pemenue 3amau 1
91 Pemenne 3amau 1
92 [Tpumenenne uaTepHepeHIINN 1
93 Judpakuus cBeTa 1
94 JudpakuronHas pemérka. Y ciioBre HaOII0ICHUS TIIaBHBIX MAKCHMYMOB 1
95 Pemenue 3anau 1
96 Pemenue 3amau 1
97 [TonepeuHnocTh cBeTOBBIX BOJH. [lonmsapusanus cera 1
98 Pemenue 3anau 1
99 Pemenue 3amau 1
100 CBeToBbI€ SIBICHUS B IPUPOJIE 1
101 O060061eHue 1 cucremaTu3anus 3HaHui no teme "Ontuka" 1
102 KonTpoabHast pabora no reme «OnTuka» 1
103 ['panubl MPUMEHUMOCTH KJIACCUYECKOW MEXAHUKH. 3aKOHBI 3JIEKTPOJUHAMUKYU U MPUHLIUI OTHOCUTEIHHOCTH 1
104 [TocTynaTel cienuabHON TEOPUH OTHOCUTEIBHOCTH 1
105 [IpoctpancTBeHHO-BpeMeHHON nHTepBall. [IpeobpazoBanus Jlopenna. Ycnopue npudyMHHOCTH. OTHOCUTEIBHOCTD 1

OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKpPAII[CHUE JITTHHBI
106 [IpocTpancTBeHHO-BpeMeHHOM nHTepBal. [Ipeodpazoranus Jlopeniia. Y cnopue npuanHHOCTH. OTHOCUTEITHFHOCTh 1
OJTHOBPEMEHHOCTH. 3aMe JICHUE BPEMEHU U COKPALICHUE JUTUHBI

107 DHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI 1
108 CBs13b Macchbl ¢ SHEPTHEH M UMITYJICOM PEIATUBACTCKON YaCTHIIBI. DHEPTHS TOKOS 1
109 CBs13b Macchl C 3HEPruel U UMITYJIbCOM PEIATUBUCTCKON YaCTULIBI. DHEPT U MTOKOS 1
110 PaBHOBECHOE TEMIOBOE U3TyUEHUE 1
111 3akoH cMmemeHns Buna 1




112 I'nnore3za M. I1nanka o kBanTax. ®oToHBI 1
113 DHeprus 1 UMIyJabc (OTOHA 1
114 ®otorddext. OnbiTel A. I'. Croneroa. 3akoHsl GpoTorpdexra 1
115 VYpasuenue DitnmteitHa 115 porodrddekra. "KpacHas rpanuma" porosrddekra 1
116 JHasnenue ceera. Onbite [1. H. JIebenenra 1
117 BonHoBEIE CBOMCTBA YaCTHIL 1
118 Bomnsr ne bpoitns. [[nmuaa BonmHb! 1e bpoiiis u pazmepsl 00J1acTH JTOKAIM3AIMN IBUKYIIECHCS YaCTHIIBI 1
119 KopnyckynsspHO-BOIHOBOM Jyanu3m 1
120 Judpakius 3JeKTPOHOB HA KPUCTAILIAX 1
121 Crneuunduka usmepenuit B Mukpomupe. CooTHomenus Heonpeaenéunocrei I 'eiizendepra 1
122 Perrenue rpaduyeckux 3amau 1
123 Perrenue pacu€THbIX 3a71a4 1
124 O000menue o remam: "OcHoBel CTO", "KopnyckynsipHoO-BoIHOBOU Ayanusm" 1
125 OMBITHI 110 MCCIIEIOBAHUIO CTpOeHUs aToma. [imanerapuas mozenb aroma Pesepdopaa 1
126 IMocrynarte bopa 1
127 Bunel criektpoB. CrieKTp ypOBHEHN SHEPTHH aTOMa BOLOPOAA 1
128 Bunpl cnexktpoB. CriekTp ypOBHEH YHEprur aToMa BOJIOpOa 1
129 CrioHTaHHOE U BBIHYKJEHHOE U3J1yYeHHE CBETA 1
130 CroHTaHHOE U BBIHYKJEHHOE U3IyYEHHE CBETA 1
131 Jlazep 1
132 Hyxnonnas monens sinpa I'eiizen6epra-lBanenko. 3apsig u maccoBoe 4ucio siapa. M3oromnsl. PagnoakTuBHOCTH 1
133 3aKoH paJio0aKTUBHOrO pacnaja. CBOMCTBa HOHU3UPYIOUIETO U3TyUYeHUs. BiusHue painoakTUBHOCTH Ha JKUBbIC 1
opranusmsl. Jlozumerpust
134 3aKoH paJoaKTUBHOTO pacmaga. CBONCTBa MOHU3HUPYIOUIETO U3TyUYCHUs. BinsHNEe paJln0OaKTUBHOCTH Ha KHUBBIE 1
opranusMsl. Jlozumerpus
135 DHeprus CBsI3U HYKJIOHOB B siipe. Snepubie cuibl. JledekT macchl siipa. SaepHble peakiuu. SnepHbie peakTopsl. 1
[Ipobaembl ynpaBisieMoro TepMOsSACPHOr0 CHHTE3a. JKOJIOTHIECKUE acTIeKThl Pa3BUTHS ICPHON YHEPTETUKU
136 DHeprus cBsi3M HYKJIOHOB B sinpe. SnepHbie cuibl. Jledext Maccel siapa. SnepHble peakuuu. SaepHbie peakTopsl. 1
[IpobGreMbl ynpaBiisieMOro TepMOSIIEPHOTO CHHTE3a. DKOJIOTHUYECKUE aCMIEKThI PA3BUTHS SJIEPHON SHEPTETUKH
137 DHeprus CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. Jledext Macerl sipa. SnepHble peakuuu. SepHble peakTopsbl. 1




[IpobGiieMbl ynpaBiisieMOro TEpMOsIIEPHOrO CUHTE3a. DKOJIOTMUYECKHUE aClIeKThl Pa3BUTHUS SJIEPHOM SHEPTeTUKH

MCTOIIBI PErucCTpaivi 1 UCCICA0BAHNA 3JICMCHTAPHBIX YaCTHII. q)YHI[aMeHTaJILHBIG BSaI/IMOIIefICTBI/ISI. BapI/IOHLI,

138 Me30HbI U senToHsl. [IpencraBnenue o CtangaptHoi Moaenu. KBapk-TriitooHHas MOJIeb aApOHOB 1

139 ®dwuswnka 3a nmpeaenamu CtanaaptHoi monxenu. TémHas maTepus U TéMHas YHeprusi. EMMHCTBO hu3mdeckoit 1
KapTUHBI MUPa

140 Oransl pa3BUTHS ACTPOHOMUU. 3HAYEHUE aCTPOHOMUHU 1

141 [IpumMeHUMOCTH 3aKOHOB (PU3UKHU AJIs1 O0BSICHEHHS MPUPOIbI KOCMUYECKHX 00BEKTOB. METO bl aCTPOHOMHUYECKUX 1
HCCIEA0BAHUN

142 CoBpeMeHHbIE ONTHYECKHUE TEIECKOIIbI, PaJHOTENIEeCKOMbI, BHEaTMOC(epHast acTpOHOMUS 1

143 Bun 3Bé3mH0r0 HeOa. Co3Be3us, IpKue 3BE3/bI, INTAHETHI, KX BHIUMOE JIBHIKCHUE 1

144 Conneunas cucrema. Comuue. CoimHeuHast akTuBHOCTh. McTounnk sHeprun CoHIa U 3BE3T 1

145 3BE3/1bl, UX OCHOBHBIE XapaKTEpUCTUKU. J(narpaMma "crieKTpanbHbIN Ki1acc — CBETUMOCTD" 1

146 3Be3/bI [VIaBHOU MOCIIE[0BATEIBHOCTH 1

147 Buytpennee crpoenue 38€31. CoBpeMeHHbIE IPEJICTABICHHS O MPOUCX0KACHUH U 3BooK CosHIla U 3BE3. 1
DTanbl )KU3HU 3BE3]T

148 Mnineunsiii [1yre — Hama ["anaktuka. Tunsl ranaktuk. YEpHbIE AbIPHI B A/Ipax ralakTUK 1

149 Bcenennas. Pacmmpenue Beenennoit. 3akon Xa06ua. Teopust bBonbiioro B3peiBa. PenukroBoe nsnyuenue 1

150 Macmrabnast ctpyktypa Beenennoii. MeraramakTika 1

151 Hepeménnple npo0i1eMbl acTpOHOMHH 1

152 ®u3nyecKkuil MpakTUKyM 1o Teme "M cciiegoBanne MarHuTHOTO TTOJIsl TOCTOSTHHBIX MarHuToB" uiu "MccnenoBanue 1
cBoiicTB (peppomaraerukoB" wim "MccnenoBanue AeMCTBHSI MOCTOSHHOTO MarHUTa Ha PaMKy ¢ TOKOM"

153 duznyeckuil npakTukyMm mno teme "M3mepenue cunsl Amnepa" win "M3yuenue 3aBUCUMOCTH CHJIBI AMIiepa OT 1
cuibl Toka" win "OnpenesieHne MarHMTHOM MHAYKIIUM HA OCHOBE U3MEPEHUs CHIibl Ammepa"

154 dusnueckuil mpakTUKyM o teme "VMccnegoBanue siBICHUS AIEKTPOMAarHuTHON MHAYKIMK" wiK "OnpeeneHue 1
WH]JIYKIIMA BUXPEBOIO0 MarHUTHOTO 1moJs"

155 dusnyeckuii mpakTUkyM 1o teme "MccnegoBanue siaeHus camonHaykuu'" uiau "Coopka Moenu 1
3JIEKTPOMAarHuTHOro reueparopa’

156 duzndeckuii mpakTukyMm o Teme "M3mepenue neproaa cBOOOIHBIX KOIEOAaHUH HUTSHOTO U MPY>KUHHOTO 1
MasTHUKOB"

157 ®uznyeckuii npaktukym mno teme "[IpeobdpazoBanre sHEPTrUU B NPY>KUHHOM MasiTHUKE" 1




®u3nyeckuil mpakTuKyM 1o TeMe "M cciienoBanue mepeMeHHOro Toka 4epes nociieIoBaTeIbHO COCIMHEHHbIE

158 KOH/IEHCaTop, KaTywKy U pesucrop’ ninu "HccnenoBanue padoThl HCTOUHUKOB CBETA B LIETIHM IEPEMEHHOI0 TOKA"

159 dusnyeckuil NpakTUKyM 1o Teme "M3ydenne napaMeTpoB 3ByKOBOM BOJIHBL"

160 dusndeckuii mpakTUKyM 1o Teme "M3mepenne mokazarens npesomieHus crekia’ niau "[lomydenne nzodpaxeHus
B CUCTEME U3 IIJIOCKOI0 3epKaja 1 JUH3bI"

161 dusnueckuil npakTukym 1o teme "MccienoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHMSL OT BellecTBa (Ha
npuMepe XuIKkuX JuH3)" wim "M3Mepenne poKycCHOro pacCTOSIHUS PACCEHBAIOIIUX JIMH3"

162 Owusnueckuii mpakTukyMm mo teme "Habmronenne mudpakunu, nHTEp)EpeHINN 1 MOSpU3aiuy cBera”

163 dusnueckuil npakTHUKyM 1o reme "OnpeneneHrne UMIyIbca U SHEPTUH PENATUBUCTCKUX YacTHUIl (110
¢dotorpadusiM TPEKOB 3apsHKESHHBIX YACTHUI] B MATHUTHOM TT0Jie)"

164 duznyeckuil npakTukyMm no teme "M3mepenue nocrosHHoi [Inanka Ha ocHOBe HccaenoBanus ¢porordpdexra” wim
"NccnenoBanue 3aBUCUMOCTH CUJIbI TOKA Y€pe3 CBETOMO/ OT HanpsiKeHus"

165 Ouznyeckuii mpakTukyMm mo teme "VccienoBanue crekTpa pa3pekeHHOr0 aTOMapHOTro BOAOPOa U U3MEpPEHUe
nocrossHHON PunGepra"

166 dusnueckuil npakTukyMm 1o treme "MccnenoBanue paguoakTUBHOrO (POHA C UCIIOIB30BAHUEM JJO3UMETpa" UITH
"N3yueHune MoromeHus 6eTa-4yacTuI] aTlOMAHUEM"
®uznyeckuil npakTukym no teme "Habmoaenus 38€31H0ro Heba HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAHUEM

167 KOMITBIOTEPHBIX MTPUIIOKEHUH ISl OIpeAeICHHS MOJI0KEHUsI HeOeCHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE co3Be31us CeBepHOro nonymapus u sipkue 38E3b1" unu "HaOmronenus B Teneckorn JIyHbl, IUTaHeT,
TYMaHHOCTEH ¥ 3BE3THBIX CKOTUICHH"

168 O6o0mieHre u cucteMaTu3anys 3HaHui. Posib GU3MKK U aCTPOHOMHH B SKOHOMHYECKOU, TEXHOIOTUYECKOH,
COLIMAJIHON M 3TUYECKON cdepax NesTeTbHOCTH YeI0BeKa

169 O060061eHune u cucreMaTu3anus 3HaHui. Poiab 1 MecTo (pU3UKK U aCTPOHOMUU B COBPEMEHHON HAyYHOU KapTHHE
Mupa
O6o00mienne u cucreMaTu3anus 3HaHui. Ponb ¢pusnyeckoit Teopun B GopMupoBaHUM MPECTABICHUN O

170 (bU3UIECKON KapTHHE MUPA, MECTO (U3UUECKOM KapTHHBI MUPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX NPEJCTABICHUIN O IPUPOJIE

171 O0600111eHE U cUCcTeEMaTU3alus 3HaHui o TeMe "Kunemarnka"

172 O0001menne 1 cucreMarr3anus 35aguii o reme "Knuemarnka"

173 O0o06meHue 1 cuctemMaTu3alys 3Hanui mo reme "Jlmnamuka"




174 O0o0meHue 1 cucTremMaTu3alys 3Hanui mo reme "J{mHamuka" 1
175 O06o0u1enue u cuctemaTu3anus 3Hanuii mo teme "/{unamuxa" 1
176 O06o06mmenue u cucremaTu3anus 3Hanui o teme "Craruka TBepaoro rena' 1
177 O06o0menue u cuctemaTu3anus 3Hanuii mo reme "CraTuka TBep0ro tena'" 1
178 O06001eHne 1 cucTeMaTu3anus 3HaHUM 110 TeMe "3aKOHbI COXpaHEHUS B MEXaHUKe" 1
179 O06o0061eHune 1 cucTeMaTH3alus 3HaHu# 110 TeMe "3aKOHbI COXpaHEHUs B MeXaHUke" 1
180 O06o01meHne u cucTemMaTu3anus 3HaHui 1mo Teme "OCHOBBI MOJICKYJISIPHO-KHHETHYECKOU TeoprH " 1
181 O000menne 1 cucreMaru3anus 3Haguii 1o TeMe "OCHOBEI MOJIEKYJISIPHO-KMHETUYECKOM Teopun"” 1
y
182 O06o006mmenue u cucremaTu3anus 3Hanui o teme "TepmoauHamuka. TernmoBbie MaIuHbL" 1
183 O06o0meHue u cucTemMaTu3anus 3Hanui mo teme "TepMoarHamuka. TeraoBbie MalTuHbI" 1
184 O06o0menue u cuctemMaTu3anus 3Hanui o reme "TepmoanHamuka. TernaoBsie MaTUHb" 1
185 O06o00mieHre 1 cucTeMaTH3alys 3HaHUH 10 Teme "ArperaTHble COCTOSIHUSA BemecTBa. Pa3zoBbie nepexosl” 1
186 O06o01meHne U cucTeMaTH3alus 3HaHUH 110 TeMe "ArperaTHple COCTOsIHUS BeniecTBa. Da3oBbie mepexoap!"” 1
187 O06o0mieHne u cucTeMaTH3anus 3HaHU| 1Mo Teme "DIIeKTpudeckoe moie" 1
188 O06o0uIeHue u cucTemMaTu3alus 3HaHu 1Mo Teme "DiekTpuieckoe mnoie" 1
189 O06006menue u cucremaTu3anus 3HaHui o Teme "[1oCTOSHHBIN dTeKTpUYecKuid ToK" 1
190 O06o01enne u cucTeMaTH3aIus 3HaHui 110 TeMe "TIOCTOSHHBIN AIeKTPUISCKUH TOK" 1
191 O060061eHne 1 cucremMaTu3anus 3HaHui 1o Teme "TokM B pa3nuyHbIX cpenax” 1
192 O06o0061enure u cucreMaTu3anus 3HaHui mo Teme "ToKHU B pa3nu4HbIX cpeaax” 1
193 O0001IeHe 1 cucTeMaTu3aus 3Haduii o reme "MarauTtHoe 1oje"” 1
194 HTorosasi koHTpoOJIBHAsSI padoTa 1
195 PesepBHblil ypok. O000IIEHHE U CUCTEMATA3ANMAS 3HAHUI 10 TeEMe "DIIEKTPOMArHUTHAS HHIYKIHAA" 1
Y
196 PeszepBHbIil ypok. O6001IeHNE ¥ CHCTeMaTH3alus 3HaHU I 1o Teme "Mexanndyeckue KojaebaHus" 1
197 PesepBHEIi ypok. O000IIEHNE U CHCTeMaTH3aIusl 3HAHUN 110 TeMe "DJIeKTpOMarHuTHBIC KojieOanus " 1
198 PesepBHeIil ypok. O6001IeHNEe U cHcTeMaTH3aIus 3HaHU| 10 TeMe "M eXaHW4YecKUe U AJICKTPOMarHUTHEBIE BOJTHBI" 1
199 PesepBublil ypok. O000IIEHHE U cUCTEMaTH3AIUs 3HAHU 110 TeMe "Onruka" 1
p yp
200 PesepBHEIit ypok. O600menne u cucreMaTu3aius 3Hannii mo teme "OcHoBel CTO" 1
201 PesepBHbIil ypok. O000ImIEHHE U cucTeEMaTH3aUs 3HAHUN 110 TeMe "KopnycKyIsspHO-BOIHOBOM ayaiu3m” 1
YCKY. y
202 PesepBHbIil ypok. O000ILIEHHE U cUCTEMATH3AIN 3HAHUI 10 TeMe "Pusnka aroma" 1
p yp
203 PesepBHEIit ypok. O000IIEHNEe U CHCTeMaTH3aIusl 3HaHUH 110 TeMe "®u3nKa aTOMHOTO spa U 3JIeMEHTapHBIX 1




gacTul"
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PesepBHblil ypok. O000mEeHNE U cCHCTeMaTH3alus 3HAaHUH 110 Teme "DIIeMeHThI acTpohu3uku"
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