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MNOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo ¢usmke Ha ypoBHE cpedHero ooiiero odpazoBaHusi pazpaboTaHa Ha
OCHOBE TIOJIOKEHUH © TpeboBaHMH K  pe3yidpTaTaM OCBOCHHS  OCHOBHOM
oOpazoBarenbHOIl mporpammel, npeacraBieHHbIX B PI'OC COO, a Takxke ¢ ydyéTtom
benepanbHOl pabouedt mporpamMmbl BocnuTaHus U KoHuenumu mpenojaBaHus
yuebHoro mpeamera «®dusmka» B 00pa3oBaTENbHBIX OpraHu3anusax Poccuiickoit
®denepannu, peali3yOIINX OCHOBHbIE 00pa30BaTEIbHBIE TPOIPAMMBI.

[Iporpamma 10 ¢u3NKe ompenenser 00s3aTeTbHOE NPEIMETHOE COJEpKaHUE,
YCTaHABIMBAET PEKOMEHAYEMYIO IIOCJIEN0BATEIBHOCTh HM3YYEHHS TEM M Pa3leiioB
y4e0HOTro ImpeaMeTa ¢ y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JTOIUKH
y4eOHOro Ipoliecca, BO3PACTHBIX OcOOEHHOCTeW oOywatomuxcs. Ilporpamma mo
¢u3nKke Ma€T MpelCcTaBlIE€HUE O MLENIX, COAEp)KaHWW, OOmIel cTpareruu oOydeHHs,
BOCIIMTAHUA M Pa3BUTHUS 00ydarolIMXCs cpeAcTBaMH yuyeOHoro npeamera «dusnkay Ha
yrayOnéHHOM YpOBHE.

N3yuenune kypca QU3MKM YIUIyOJIEHHOTO YpPOBHS MO3BOJISIET pEaIM30BaTh 3aJlayu
po(eCCUOHAIEHON OPUEHTAllUH, HAMPABIECHO HA CO3JaHUE YCIIOBUU ISl MPOSIBICHUS
CBOMX HWHTEJUIEKTYyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEN KaXKIbIM OOyYaroIIMMCS,
KOTOpbIE  HEOOXOAMMBI ISl  MPOJOJDKEHHs  00pa3oBaHUS B OpraHU3aLUsIX
npodecCHOHaNbHOr0  00pa3oBaHUsl IO  Pa3iIMYHBIM  (U3UKO-TEXHUYECKUM U
WHXEHEPHBIM CIIEHUATIBHOCTSIM.

B mporpamme no ¢usuke onpenemnstorcs IIaHUpyeMble Pe3yJbTaThl OCBOEHHUS Kypca
GbU3MKKM Ha YpPOBHE CpPEIHEro OoOIIero oOpa3oBaHUs: JTUYHOCTHBIC, METANpPEIMETHEIE,
npeaMeTHble (Ha yrayOonéHHoMm ypoBHeE). HaydHO-MeTOm0JI0THYeCKON OCHOBOM st
pa3paboTku TpeOOBaHMM K JUYHOCTHBIM, METANpPEIMETHBIM U  TPEAMETHBIM
pe3ynbTataM OOy4aroIIMXCsl, OCBOMBILIKX MPOrpaMmy Mo (U3MKe Ha YpPOBHE CPEIHETO
oO1rero o6pa3oBaHusl Ha YyIIIyOJIEHHOM YpPOBHE, SIBJISICTCSI CUCTEMHO-JIESITEIILHOCTHBIM
MOJXO/I.

[Tporpamma no pusmke BKIIOYAECT:

IJIaHUPYEMBbIE pe3yJIbTaThl OCBOEHUSI Kypca (DU3UMKH Ha YriayOJEHHOM YpPOBHE, B TOM
Yuclie PEAMETHBIEC PE3YJIBTATHI IO T01aM 00yUYEHUS;

coziepkanue yueoHoro npeamera «dusuka» no rogam o0yyeHus.

[TporpamMmMa mo ¢usnke MMeeT MPUMEPHBIN XapakTep M MOXKET ObITh HCIOJIb30BaHa
YUUTEISIMU (PU3UKHU JJIs1 COCTABIICHUSI CBOUX pabOYUX MPOrPaMM.

[Iporpamma 1O (U3MKE HE CKOBBIBAET TBOPYECKYID HMHHUIMATUBY YyUMUTENIEeH W
MPENOCTABIISAET BOZMOKHOCTH ISl peau3allii Pa3InvyHbIX METOJUYECKUX MOIXOI0B K
npenojaBaHuio (UKW Ha yrIyOJI€HHOM YpOBHE TMpPU YCIOBUHM COXPAaHEHUS
00s13aTeIbHON YacTH CONIEPKaHUs Kypca.

duszuka kak Hayka o Haubosiee OOIIMX 3aKOHAX TMPHUPOABI, BHICTYINAash B KaueCTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIECTBEHHBIA BKJIAJ B CUCTEMY 3HaHUN 00



okpyxatomeMm wMupe. I[lIkompHBII Kypc OHU3UKH — CHCTEMOOOPA3yIOMMA IS
€CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, MOCKOIbKY (DU3NUECKUE 3aKOHBI JIE)KAT B
OCHOBE TPOIIECCOB U SIBICHUN, H3yYaeMbIX XHUMHEH, Ouonorued, Quandeckon
reorpadueit u acrpoHomuei. VMcnonb30BaHME W aKTUBHOE MPUMEHEHUE (PUINYECKUX
3HAHUM ONpeNeNuIo Xapakrep M OypHOE pa3BUTHUE Pa3HOOOpPA3HBIX TEXHOJOTUH B
cdepe SHEPreTHKH, TPAHCIOPTAa, OCBOCHHSI KOCMOCA, MOTYYeHHsS] HOBBIX MAaTEpUajoB C
3aJJaHHBIMU CBOMCTBaMu. M3yuenne pu3mku BHOCUT OCHOBHOM BKJIaa B (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa oOyuaromierocsi, B (opMupoBaHHE YyMEHHI
MPUMEHSTh HAYYHBI METO/I MO3HAHUSI IPY BHITIOJIHEHUHU UMU YUEOHBIX MCCIIEIOBAHUN.
B ocHOBy kypca (u3MKu Ha YpOBHE CpeIHEro o0mero oOpa3zoBaHMs IOJIOKEH PsiI
U7ei, KOTOPbIE MOXKHO PACCMATPUBATh KAK IPHUHIIUIIBI €r0 MOCTPOEHUS.

Hoen yenocmnocmu. B cOOTBETCTBUY C HEN KypC SIBIISETCS JJOTUYECKHU 3aBEPIIEHHBIM,
OH COAEPXKHUT MaTepual M3 BCEX pa3leloB (PU3MKH, BKIIOYAET KaK BOIPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHOHN (PU3UKHU.

Hoea cenepanuzayuu. B coOTBETCTBUM C HEW MaTepuall Kypca (U3HKU OOBEIUHEH
BOKpYr (Qu3nueckux Teopuil. Bexgymum B Kypce sBisercd (OpMHUpPOBAHUE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoea  cymanumapuzayuu. EE  peanuzanus  nOpeamnosiara€T  MCIOJIb30BAHHUE
IYMaHUTApHOTO NMOTEeHLMaNa (GU3NYECKON HAYKH, OCMBICJICHHE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOLIECTBA, & TaKXE C MHUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU H
HKOJIOTUYECKUMHU MPOOJIEMAMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc (usuku yriiyOJI€HHOTO  ypOBHS
IPEANOaraeT 3HaAaKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKHX M TEXHOJOTUYECKUX
MPUJIOKEHUN U3YYEHHBIX TEOPUM U 3aKOHOB. IIpn 3TOM paccMaTrpuBarOTCs HAa ypOBHE
oOLIMX MPEACTaBICHUN U COBPEMEHHbBIE TEXHUUECKUE YCTPOICTBA, U TEXHOJIOTHH.
Hoea rkonozuzayuu peanuszyercs MOCPEICTBOM BBEIAECHHUS AJIEMEHTOB COJEp KaHMS,
MOCBSIIEHHBIX SKOJIOIMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pa3BUTHEM TEXHMKH U TEXHOJOTHH, a Takke OOCYXKICHHs MpoOiieM paloHajIbHOrO
PUPOAOTIOIB30BAHUS U SKOJIOTUYECKON O€30IaCHOCTH.

OcBoeHHe cojepKaHUs TpPOrpaMMbl 1O (PuU3MKE AOKHO OBITh TOCTPOCHO Ha
NPUHIMIAX CHUCTEMHO-ACSATENbHOCTHOrO moaxonaa. s (Qu3uku peanuzanusi 3TUX
NPUHLIKIIOB Oa3upyeTcsi Ha MCMIOJIb30BAaHUHM CAMOCTOSITEIBHOTO 3KCIIEpUMEHTa Kak
MOCTOSIHHO JIeHcTBYIOMIEro (hakTopa yuebHoro nporecca. s yrmyOonéHHoro ypoBHs —
TO CHUCTEMa CaMOCTOSITEIBHOTO YYEHHUYECKOTO OSKCIEPUMEHTa, BKIIOYAIOUIETO
(bpOoHTaNbHBIE YYEHUYECKHUE OMBITHI MIPU U3YYEHUH HOBOTO MaTepuasa, JabopaTopHbIe
paboTel U paboThl mpakTuKyma. [Ipm 3TOM BO3MOXHBI JBa croco0a peanu3aluu
¢uznyeckoro npakTukyma. B nmepBom ciydae npakTukyM mpoBOAUTCA MO0 B KoHue 10
u 11 xmaccos, 16O MOCE MEPBOro0 U BTOPOTO MOJIYTOUN B KaXKIOM M3 3THUX KIJIACCOB.
Btopoii ciocod — 310 uHTEerpanus padoTt MpakTUKyMa B CUCTEMY JIaOOpAaTOPHBIX padoT,



KOTOpPBIE MPOBOJATCS B Mpoliecce u3ydeHus paszaena (tremsl). [Ipu 3rom noa padboramu
NPAaKTUKyMa MOHUMAETCS CAMOCTOSATENIBHOE HMCCIEOBAHHUE, KOTOPOE MPOBOIUTCS IO
PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BH/1a O€3 MOIIaroBOi HHCTPYKIIUH.

B nporpamme no ¢usuke cucteMa y4eHU4ECKOTO SKCIEPUMEHTA, JIa0OpaTOPHBIX padboT
U MpaKkTUKyMa MpeicTaBieHa €IUHbIM INepeyHeM. BpiOop TemaTwku it 3TUX BUIOB
YUEHUYECKUX MPAKTHUECKUX PabOT OCYIIECTBIISETCS YYaCTHUKAMH O0Opa30BaTEIbHOTO
mporecca HMCXOAs M3 OCOOCHHOCTEM MOYypOYHOTO IUTAHUPOBAHUS M OCHAIICHUS
kaOunera Qusuku. [Ipu 3TOM oOecrieunBaeTcs OBJaJIeHUE O0YYAIOIIMMUCS YMEHUSIMU
OPOBOJUTh TMpsIMbIE M KOCBEHHBbIE M3MEPEHUS, MCCIEIOBAaHUS 3aBUCUMOCTEH
($u3NYECKUX BEIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEATI0KEHHBIX TUIIOTES.
Bonbiioe BHMMaHME yIENSETCS PEIICHHUI0 PacuéTHBIX M KAa4eCTBEHHBIX 3anad. [Ipu
3TOM JIsl pacYETHBIX 3a/1a4 MIPUOPUTETOM SIBJISIIOTCS 3aJ1a4M C SIBHO 33/[aHHOM U HESIBHO
3aJJaHHOW (PU3UYECKOW MOJEINbl0, MO3BOJSIOUINE NPUMEHATh HU3YyYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3jiena Kypca, Tak U MHTETpUpYsl IPUMEHEHNE 3HaHUM
U3 Pa3HBIX pasfenoB. (s KadeCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsICHEHHE/TIpEAICKa3aHue TPOTEKaHUs (PU3UYECKUX SBICHHM W TPOIECCOB B
OKpY’)Karoliel Ku3HU, TpeOyromue BbIOOpa (PU3MYECKOM MOJACIH [JIsl CUTyalluu
IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO k wmaTepuanbHO-TEXHUUYECKOMY
o0ecreyeHno y4eOHoro mporecca Kypc (puU3HKu yriayOJIEHHOTO YpOBHA Ha YPOBHE
cpenHero ooOmero o0pa3oBaHUs JAOHKEH H3ydaTbCsd B YCJIOBHUSX MPEAMETHOTO
kabuHeTta. B kaOuHere U3WMKM JODKHO OBITH HE0OXoauMoe JiabopaTopHOE
0o0Opy/l0BaHUE JJI BBIIIOJIHEHUS! YKA3aHHBIX B Iporpamme Mo (u3MKe yYEeHUYECKHX
OTBITOB, JaOOpPaTOPHBIX pabOT M pabOT MpaKTHKyma, a TaKXKe JIEMOHCTPAIMOHHOE
o0opy10BaHUE.

JeMoHcTpalimoHHoe 00opyaoBaHue (OPMUPYETCS B COOTBETCTBUM C MPUHIUIIOM
MUHUMAJIBbHON JIOCTATOYHOCTH U OOECHEYMBAECT IIOCTAHOBKY IE€PEUHCIICHHBIX B
nporpaMMe Mo (U3MKE KIIOUEBBIX JEMOHCTpAlUil JJIi HCCIEIOBAaHUS H3y4aeMbIX
SIBIICHUH U TPOIIECCOB, YMIUPUUECKUX U (PYHIAMEHTATIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlabopatopHoe 000pyIOBaHHE I YUSHUIECKUX MPAKTHUECKUX padoT hopMupyercs B
BUJIC TEMATHYECKUX KOMIUIEKTOB M OOecreunBaeTcs B pacuéTe OJHOTO KOMIUIEKTa Ha
IByX oOyuaromuxcsi. TemaTudeckne KOMIUIEKTHI J1abopaTopHOTO O0OpYIOBaHUS
JIOJKHBI OBITh TIOCTPOEHBI HAa KOMITJIEKCHOM MCTIOJIb30BAaHUH aHATOTOBBIX M ITU(POBBIX
npubOpOB, a TaKKe KOMIIBIOTEPHBIX H3MEPUTENIbHBIX CHUCTEM B BHUIE IUPPOBBIX
1abopaTopuil.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:
dbopMupoBaHHEe HHTEpeca M CTpEeMJICHHS OOy4aloluXcs K HaydyHOMY H3yYCHHUIO
IPUPOBI, PA3BUTUE UX UHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TPEJACTABICHMA O HAaydHOM METOAE IIO3HAaHWA U (QPOPMHUPOBAHUE
UCCJIEI0BATEILCKOTO0 OTHOIIEHHS K OKPYKAIOIIUM SIBJICHUSM;

¢dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3yYEHHUS OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAJbHBIX 3aKOHOB (PU3UKHU;

dbopmHpoBaHUe YMEHUIN OOBACHSTH SIBIICHUS C UCIIOJIB30BaHUEM (PU3MUECKUX 3HAHUN U
HAy4YHBIX JI0KA3aTEJbCTB;

dbopMupoBaHUEe MPEACTABICHUN O PONMU (PU3MKHU ISl Pa3BUTHUSL IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TMPEJCTAaBICHUNH O BO3MOXKHBIX cdepax Oynymeil mnpodeccnoHanbHON
NESITEIbBHOCTH, CBA3aHHBIX C (PU3UKOM, MOATOTOBKA K JAaJIbHEHIIEMY O0YYEHHUIO B 3TOM
HaIlpaBJICHUMU.

JlocTrkeHne 3TUX Lened 00ecreynBaeTcs PElICHHEM CIEAYIOMMX 3a/1ad B MpoLecce
U3y4eHUs Kypca (pU3MKU Ha YPOBHE CPETHETr0 OOIIEero 0Opa3oBaHus:

npUoOpeTeHNe CUCTEMBbl 3HAHUNA 00 OOMMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAs MEXAHUKY, MOJIEKYJSIPHYIO (DU3UKY, SJEKTPOAUHAMUKY, KBAHTOBYIO
(U3HUKY U 3JIEMEHTHI ACTPO(U3UKY;

bopMHpOBaHHE YMEHHM NPUMEHSATh TEOPETHUECKUE 3HAHMS JUIsl OOBSICHEHHS
bu3MYecKuX SBJICHUA B TPUPOAEC U IS TPUHATUS NPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIOCOOOB pEIIEHUs pa3JIMYHBIX 33Jad C SIBHO 3aJaHHON (U3HYECKOU
MOJIEJIbIO, 3a/a4, MOAPAa3yMEBAIOIIUX CAMOCTOSTENBHOE CO3/laHne (PU3NUECKON MOJIENH,
aJICKBaTHOM yCIIOBUSM 3a/1a4d, B TOM YHCIIE 3a]]a4 MHKEHEPHOTO XapaKTepa;
NOHMMaHHE (U3NYECKUX OCHOB U TNPHUHIMIOB JEHCTBHUS TEXHUUYECKUX YCTPOICTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLIYIO CPELY;

OBJIaJICHUE METOJaMHU CaMOCTOSITENBHOTO TUIAHUPOBAHUS M MPOBENCHUS (PU3MUYECKUX
HKCIIEPUMEHTOB,  aHaJdM3a W  UHTEpHpeTraudd  UH(OpMaluu,  ONpeneseHus
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3YJIbTATA;

CO3/IaHUE YCJIOBUM JUISI PA3BUTUS YMEHHUM MPOEKTHO-UCCIEA0BATEIIBCKOW, TBOPUYECKON
NEeSATEIbHOCTH;

pa3BuTHE HHTEpeca K cdepam MNpodecCUOHATBHOU NeATeTbHOCTH, CBSI3AHHOW C
bU3UKOIA.

B coorBerctBun ¢ tpeboBanusimu OI'OC COO yrayOn€HHBI ypoBEeHb H3yYEHUs
yaeOHoro npeamera « Pu3nkay Ha YpOBHE CPEIHEro OOIIero 00pa3oBaHusl BHIOMpaETCs
OOy4YarONIMMUCS, TUIAHUPYIOIMIMMHU MPOAOHKEHUE 00pa30BaHUsl MO CHEHUATBHOCTSIM
(U3UKO-TEXHUYECKOTO TTPOQHIIS.

Ha wusyuenne ¢usuku (yrmyOnéHHBIH ypOBEHb) Ha YpPOBHE CPEIHEro OOIIero
oOpazoBanus otBoutcst 340 gacoB: B 10 kiracce — 170 gacoB (5 gacoB B Henemnio), B 11
kiacce — 170 gacoB (5 4acoB B HEZIEIIO).



[Ipenmaraemerii B mporpamMme 1mo (pu3uke MEpPedeHb JIA0OPATOPHBIX M MPAKTHUCCKUX
paboT  SBISIETCS  PEKOMEHIOBAaHHBIM, YYHUTENIb JIeJIaeT BBHIOOp  MPOBEACHUS
7a00paTOpHBIX pabOT © ONBITOB C YYETOM HMHAWBUAYATBHBIX OCOOCHHOCTEH
00ydJarommxcs.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunbiii MeTOA IO3HAHUS PUPOABI.

®duzrka — pyHaaMeHTanbHas Hayka o npupoje. Hayunsiid MeTO MO3HAHUS U METO/IbI
UCCIIeI0BAHUS (PU3UYECKUX SIBJICHUU.

DKCIIEpUMEHT U TEOpHUsl B Mpolecce MOo3HaHUS Npuposl. Habmoienre u sKkCnepuMeHT
B (U3HKe.

CrniocoObl u3mepenust GU3NUEeCKuX BEIMYHUH (aHAJTIOTOBBIE U IU(PPOBBIE U3MEPUTETHHBIC
pUOOPHI, KOMITBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[TorpemHocTr U3MEPEHHUM PU3NUYECKUX BETUYHH (a0COIIOTHAS U OTHOCUTENIbHAS).
MopenupoBanue Gpu3nUecKux SIBICHUN U IPOIIECCOB (MaTepuaibHas TOUKa, aOCOIIOTHO
TBEPJIOE TEJIO0, UJiealIbHAS >KUAKOCTh, WJCAJIbHBIA Ta3, TOUYEUHBIA 3apsia). ['umoresa.
PuU3NYECKUN 3aKOH, TPAHULIBI €70 TPUMEHUMOCTU. PU3nYecKas TEOpHUsl.

Ponp u mecto usuku B HOpMUPOBAHHHM COBPEMEHHON HAay4YHOW KapTHUHBI MHpaA, B
MIPAKTUYECKOMN JEATENBbHOCTH JIFOJECH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3MepeHue cuibl TOKa W HANPsHKEHUS B LENH IMMOCTOSHHOIO TOKAa MPHU MOMOIIU
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKoMCTBO ¢ 1udpoBoiIi Taboparopueit o gusuke. [Ipumepsr namepenus GpuandecKux
BEJIMYMH TIPU MOMOIIHM KOMIIBIOTEPHBIX TaTYUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHMUYECKOTO JBHKeHUs. (Cucrema
OTCYETA.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Paanyc-BekTop MaTepualibHOM TOYKH, €r0 MPOCKIMH Ha OCH CHUCTEMBI KOOPJIHMHAT.
Tpaekropusi.

[Tepemerienre, CKOpOCTh (CpeaHssI CKOPOCTh, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHUE
MaT€pUaJIbHOM TOYKHM, HMX TMPOEKIMH HA OCHU CHUCTEMBI KoopauHar. CloKeHue
[IEPEMELEHUMN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE UM PaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JABWKEHUE. 3aBUCHUMOCTh
KOOpJIMHAT, CKOPOCTH, YCKOPEHHS W IIYTH MATEPUAIBbHOW TOYKM OT BPEMEHHM U HUX
rpadukm.

CBoOonHoe nazieHue. Y ckopeHrue cBOOOJHOTO naaeHus. [[BuxkeHue Tena, OponieHHOro
oA yIJIOM K TOPHU30HTY. 3aBHCUMOCTb KOOPAHMHAT, CKOPOCTH U YCKOPEHUS
MaTepUaTbHOU TOYKH OT BPEMEHHU U WX TpaduKH.

KpuBoimHenHoe nBuxkeHne. JIB)KEHME MaTEepUaIbHOM TOYKHM IO OKPYXKHOCTH.
VYrnoBas u nuHelHas ckopocTh. [lepuos u gactota oOpamenwus. [leHTpocTpemMuTenbHOe



(HOpMasibHOE), KacaTeldbHOE (TAaHTEHI[MAJIBHOE) U TMOJHOE YCKOPEHHE MaTephaibHOM
TOYKH.

TexHn4ecknue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIHUIOMETpP, ABUKCHUE
CHapsJI0B, IIEIHbIe, IIECTEpEHYAThIC U peMEHHBIC TIepeaadr, CKOPOCTHBIC TU(DTHI.
Jlemoncmpayuu.

Mogenb cucteMsl OTCUETA, WILUTKOCTPALUS KHHEMATHYECKUX XaPAKTEPUCTUK IBUKCHUSL.
CriocoObI UCCleTOBaHUS IBIKCHUM.

NnmrocTpanus mpeaeabHoro nepexoaa 1 i3MepeHue MTHOBEHHOW CKOPOCTH.
[IpeoOpazoBanue NBUKEHUN C UCTIOIb30BAaHUEM MEXaHHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3peKEHHOM POCTPAHCTBE.

HaOmnronenue nBuxkeHus Tejia, OPOIIEHHOTO TIO/1 YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
Hamnpagienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTel, TPAEKTOPUA, CKOPOCTEN IBU>)KEHUSI OJHOTO U TOTO K€ TeJa B Pa3HbIX
CHACTEMax OTCUETA.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3ydyeHrne HEpaBHOMEPHOTO IBUKEHHUS C LIEINIbIO ONPEICIICHUS MTHOBEHHON CKOPOCTH.
N3mepeHue yCKOpeHUsT Npu NPSMOJMHEMHOM PABHOYCKOPEHHOM JIBMYKEHUHU 10
HaKJIOHHOM ITIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITYTH OT BPEMEHU MTPU PABHOYCKOPEHHOM JBHXKEHUH.
N3mepenue yckopeHuss CBOOOJHOro maieHus (PEKOMEHJOBAHO HCIMOJIb30BaHUE
1 poBoit 1aboparopun).

W3yuyenue paBWKEHUS Tena, OPOIIEHHOTO TOpU30HTalNbHO. IIpoBepka rumoressl O
MPSAMOMN MPOIOPLUUOHAIBHON 3aBUCUMOCTH MEXAY NAIBHOCTBIO IMOJIETA U HAYAIBHOMU
CKOPOCTBIO TeJa.

N3ydeHne nBUKEHUS TeJa M0 OKPYKHOCTH C MOCTOSIHHOM 10 MOJTYJII0 CKOPOCTBIO.
HccnenoBanre 3aBUCHMMOCTH TEpHOJIa OOpaleHHss KOHUYECKOTO MAasTHHKAa OT €ro
IapaMeTPOB.

Tema 2. lunamuxa.

IlepBeii  3akoH  Hprorona. HMuepnuanbHele  cucreMbl  orcu€ra.  I[lpuHiun
oTHocuTeNnbHOCTH ['anuiies. HewHepruanbHble CHCTEMBI OTcuéTa (OmpeneseHue,
MIPUMEPHI).

Macca tena. Cuna. [IpuHiun cynepno3uiyu Cul.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKU.

Tperuii 3akoH HproTOHA 17151 MaTepUaIbHbIX TOUECK.

3aKOH BCEMUPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh IPABUTAIMOHHON U MHEPTHOM MacCCHI.
Cuna TsokecTd. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO TMAJCHUSI OT BBICOTHI Haj
MOBEPXHOCTHIO TUTAHETHI M OT Teorpadudeckoil mupoThl. JIBuKeHue HEOECHBIX TEl U
MX clyTHUKOB. 3akoHbl Keriepa. IlepBast kocMuyeckas CKOPOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qIBUKyIIErocsi ¢ ycKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpEeHHMS CKOJIBKEHHSI W CHJIa TPEHUSI TOKOS.
Koaddumment tpenns. Cuna CONPOTHBICHHS TP JIBIKCHUH TeJla B JKUIKOCTH WITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO IBUKEHUS.

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

TexHuyeckue ycCTpOWCTBA U TEXHOJOTHUECKUE MPOLECCHI: MOMAIIMUIHUKUA, JBUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBm>XeHUs Tell B MHEPIUAIbHBIX U HEMHEPIIMAIBHBIX CUCTEMaX OTCUETa.
[IpyHLIIMTO OTHOCUTEIIBHOCTH.

Kauenue AByX HUIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJAMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIIUATBLHON CUCTEMbI OTCUETA.

CpaBHEeHUE PaBHOACHCTBYIONIEH MPHUIIOKEHHBIX K TEIYy CUJ C MPOU3BEIAECHUEM MACCHI
T€JIa Ha €r0 YCKOPEHHE B MHEPLUAIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOBHUKAIOUIUX B PE3YJIbTaTE B3aUMOJICHCTBUS TE.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MMA/ICHUH.

LleHTpoOeKHBIC MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

N3mepenne paBHOACHCTBYIONICH CHII TIPU IBMKEHUH OpyCcKa MO HaKJIOHHOM TIOCKOCTH.
[IpoBepka TUMOTE3bl O HE3aBUCMMOCTH BPEMEHHU JIBIDKCHUSI OpycKa IO HAKJIOHHOU
MJIOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanre 3aBUCUMOCTU CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYXKUHE U PE3UNHOBOM
oOpasiie, ot ux aedopMarium.

N3ydyeHne OBUKEHHS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, NEPEKUHYTOW Yepe3 JIETKUU
OJI0K.

N3mepenue kodpduiiieHTa TpEeHUs MO0 BEJIUYMHE YIJIOBOro KoddduimeHrta
3aBUCUMOCTH Fp(N).

UccnenoBanre JBWXKEHUS Opycka IO HAKJIOHHOMW TIJIOCKOCTH C TEPEMEHHBIM
Kod(PUIMEeHTOM TPEHUSI.

N3yueHne nBUAKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomoTHO TBEpmoe Teno. [locTymarenbHoe W BpallaTENbHOE JIBHXKEHHE TBEPIOTO
Tena. MOMEHT CUJIbl OTHOCUTENBHO Ocu BpaiieHus. [liedo cunbl. CroxeHue cui,
MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TeEIA.

VYcroiiunBoe, HeyCTOHYNBOE, Oe3pa3IMuHOe PAaBHOBECHE.



TexHuueckue yCcTpouCTBAa U TEXHOJIOTMYECKUE TPOLIECCHI: KPOHIUTEWH, CTPOUTEIbHbBIN
KpaH, pemETYaThle KOHCTPYKIIUU.

Hemoncmpauuu.

VYcnoBust paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKyM.

HccnenoBanne yCcioBUi paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHHUS.
KoHcTpynpoBaHHe KPOHIITENHOB U PAaCUET CHII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMAb OTIOPHI.

Tema 4. 3akonvl coxpaneHus 6 MexaHuke.

Nmnynbc MatepraibHOM TOUYKHA, CUCTEMBI MaTepHUAIbHBIX TOUEK. LIeHTp Macc cucTeMbl
MaTepHUaJbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NMnynbC CUIIBI 1 U3MEHEHHUE UMITYJIbCA TEA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC OBHKEHUE.

MoMeHT ummysbca MaTepHAIBHOW TOYKM. lIpencraBiieHHe O COXpaHEHHMM MOMEHTA
VMMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

PaGoTa cuiibl Ha MajoM M Ha KOHEYHOM mnepemenenuu. [ paduueckoe mpeacraBieHue
PabOTHI CHUJIIBI.

MOIIHOCTH CUJIBI.

Kunernueckast sHeprus mMarepuaibHON Touku. Teopema 00 M3MEHEHHH KWHETUYECKON
SHEPrUU MATEPUAIIBHON TOUKH.

[ToreHnuanbHple U HENOTEHUHANIBHBIE CUIIbL. [loTeHUInanbHas s3Heprus. [lorennuanbHas
SHEPrus ympyro aeGpopMHUpPOBAHHON TpPYyx UHBI. I[loTeHIManbHAas SHEPrUsl Tena B
OJIHOPOJIHOM T'PAaBUTAILIMOHHOM noJie. [loTeHnmansHas 3Heprus Tejia B rpaBUTAlMOHHOM
MoJie OJHOPOJHOrO Imapa (BHYTpM W BHe Iapa). Bropas kocMuYeckass CKOPOCTb.
TpeTrbst KoOcMUYECKast CKOPOCTb.

CBs13b pabOTHI HETIOTEHITUATBHBIX CHJI C U3MEHEHNEM MEXaHUYECKOW SHEPTHH CUCTEMBI
TeJ. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHeHnne bepHyuM g UACAIbHOW KUIKOCTHA KaK CIIEICTBUE 3aKOHA COXPAaHEHUS
MEXaHUYECKON SHEPTHUU.

TexHn4eCcKre yCTpOMCTBA M TEXHOJIOTUUECKHUE MPOLECCHI: JIBUKEHHUE PAKET, BOAOMET,
KOIEDP, MPY>KUHHBIN MUCTOJIET, THPOCKOII, (PUTYPHOE KaTaHUE HA KOHbKAaX.
Jemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPIICHUU PabOTHI.



B3anmubIie npeBpalieHuss KHHETUYECKON U MOTEHIIMAIbHON YHEPTUM NIPU JECHCTBUM HA
TEJIO CUJIBI TSPKECTH M CUIIBI YIIPYTOCTH.

CoxpaHeHHE SHEPTUH NTPU CBOOOHOM MaICHHH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

N3mepeHne nMmmyJiibca Telia o TOpMO3HOMY MYTH.

N3mepenne CUitbl TSI, CKOPOCTA MOJAEIIH 3IEKTPOMOOUIISI 1 MOLTHOCTH CHJIBI TSTH.
CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHUS UMITYJIbCA IPU YIIPYTOM B3aUMOICHCTBUH.

N3mepeHrne KHHETUYECKOM SHEPTUH TEJIa [0 TOPMO3HOMY MYTH.

CpaBHeHUE U3MEHEHUS TOTCHITMAIBHONU SHEPTUU MIPY>KUHBI C paOOTON CUJIBI TPEHHUSI.
Omnpenenenue pabOThI CUITBI TPEHUS MTPU IBHXKEHHUH TEJ1a 110 HAKJIIOHHOM IMIIOCKOCTH.
Paznen 3. Mogekyisipuasi Gu3snka 1 TepMOJAMHAMUKA.

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU MeEOoPUU.

OcCHOBHBIE TIOJIOKEHHUSI MOJEKYJsipHO-KuHeTHueckoir Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddysus. bBpoyHoBckoe nBrkeHHE. XapakTep JABUXKEHUS U
B3aMMOJICHCTBHUS YAaCTUL BelecTBa. MOJENN CTPOEHHUs ra3oB, KUIKOCTEW U TBEPIBIX
Te1 U OOBSICHEHHE CBOMCTB BEILECTBA HAa OCHOBE 3THUX Mojelieil. Macca U pa3mepbl
Mmouiekys (atomoB). KonmaectBo Bemectsa. [locTostHHas ABorapo.

TemnoBoe paBHOBecue. TemmepaTypa u crnocoOsl e€ usmepenus. lllkana temmneparyp
Llenbcus.

Mopens uaeanbHOTO Traza B MOJEKYISPHO-KMHETHUYECKOM TEOPUHM: 4YacTULBI Ta3a
JBUKYTCS Xa0TUYECKHA U HE B3aUMOJCHUCTBYIOT JIPYT C APYTOM.

["a3oBbie 3akoHBI. YpaBHeHHe MeHneneeBa—Kianelipona. AGCOMOTHAs TeMmIiiepaTypa
(mkana temneparyp KensBuna). 3akon JlanpTona. M3omporiecchl B uaeanbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpencTaBieHUe H30MPOLECCOB:
u30TepMa, U30X0pa, n3odapa.

CBsi3b MEXKIy HNaBICHUEM M CPEIHEN KHUHETHYECKOM HHEpPruedl MoCTynaTeIbHOTO
TEIUIOBOTO JIBMXKEHUSI MOJIEKYJ HICAIBHOrO ra3a (OCHOBHOE YpaBHEHUE MOJEKYISIPHO-
KMHETHYECKOW TEOPHUH UJICaTTbHOTO Ta3a).

CBsi3b  aOCOJIFOTHOM TEMIIEpaTyphl TEPMOJMHAMUYECKOW CHUCTEMBI CO CpeaHen
KUHETUYECKOU SHEPTUEH MOCTYNATENBLHOTO TEMJIOBOTO JIBUKEHUS €€ YaCTHII.
TexHuyeckue yCTpOHCTBA M TEXHOJOTHMUECKHE IPOLECCHl: TepMOMETp, Oapomerp,
MOJIy4€HNE HAHOMATEPUATIOB.

Hemoncmpauuu.

Mopenu IBUXKEHNS YaCTHL] BEIIECTBA.

Mopenb OpOyHOBCKOTO TBUKEHHUSL.

Buieoponuk ¢ 3anuchi0 peaibHOro OPOYHOBCKOI'O JIBUKEHUS.

Huddy3us KuIKocTei.

Mogaens onbita IlTepHa.



[IpuTsskeHne MOJIEKYI.

Mogenu KpuCTAINIMYECKUX PEIIETOK.

HabGnroaenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanue mpoliecca YCTaHOBJIEHUSI TEIJIOBOTO PABHOBECHS MPU TEIIIO0OMEHE
MEXKy TOpPSYEN U XOJIOJHOM BOAOM.

N3yyenne w30TepMHUECKOTO Tporecca (PEeKOMEHJIOBAHO WCIOJIb30BaHUE HHU(PPOBOI
Jabopatopun).

N3ydeHne n30X0pHOro mporuecca.

N3yuyenue nzobapHoOro rnpoiecca.

[IpoBepka ypaBHEHHSI COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunul.

Tepmonunamuueckas  (T[]) cuctema. 3amaHue  BHEMIHUX — YCIOBUH  JUIs
TEPMOJUHAMHYECKON cHUCTEMbl. BHemHue M BHYTpeHHHE mnapameTpsl. llapamerpsr
TEPMOJIMHAMUYECKON CHUCTEMBI KaK CpPEJHHUE 3HAYEHUS BEIIMYMH, ONHUCHIBAIOIIUX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Ha4ajo TEPMOANHAMHUKHU. Camonpon3BoabpHas penakcanus
TEPMOJIMHAMUYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.
Mogenp wupaeanpbHOro raza B TEPMOAMHAMUKE — CHUCTEMA YPAaBHEHUW: ypaBHEHUE

MenneneeBa—KnanelipoHa W BBIP@KEHHE UII BHYTPEHHEH OHEPruUu. Y CIOBUSA
MIPUMEHUMOCTH 3TOW MOJEW: HU3KAsl KOHUEHTpAMs YacCTHUIL], BBICOKUE TEMIIEPATYPHI.
BripakeHne 111 BHyTPEHHEN 3HEPTUH OJJHOATOMHOTO HJI€aJIbHOTO rasa.
KBazucratnueckre u HECTaTUHYECKUE ITPOLECCHI.

DnemenTapHas pabota B TepMoauHaMuKe. Berancienne paboTel o rpaduky mnpoiecca
Ha pV-nuarpamme.

Tennonepegaya kak crnocod M3MEHEHUsS BHYTPEHHEW SHEPIHMM TEPMOIUHAMUYECKON
CUCTEMBI 0e3 coBepiieHus1 paboThl. KOHBEKITHS, TEMIOMPOBOTHOCTD, U3TyUCHHUE.
KonmnuectBo TemnoTel. Temno€MKOCTh Tena. YAeabHas W MOJSIpHAs TEIJIOEMKOCTH
BEUIECTBA. YpaBHeHUME Maiiepa. YaenbHas TEIIOTa CropaHus TOIUIMBA. Pacuér
KOJIMYECTBa TEIUIOTHI TpH Terionepenaye. [lonarue o0 aguabaTHOM Ipoliecce.

[lepBblil 3akoH TepMoAMHaAMUKU. BHyTpenHsst sHeprusi. KonudyecTBo TemioTsl U padoTa
KaK MEpbl U3BMEHEHUS BHYTPEHHEN SHEPTUH TEPMOJIUHAMUYECKON CUCTEMBI.

BTopoii 3akOH TepMOAMHAMHMKHU Ui PAaBHOBECHBIX NIPOLIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMbI MPOXOAUT E€IUHCTBEHHAS
aauabaTta. AGCOJIIOTHAs TeMIepaTypa.

BTopoii 3akOH TEpMOJMHAMHUKHA JJIi HEPABHOBECHBIX MPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIUIOTY OT 0oJjiee XOJOAHOTO Tena K Oosiee Harperomy 0e3 KOMIEHCAlUU
(Knay3muyc). HeobpatuMocTs TpUPOAHBIX TPOIECCOB.

[Tpuniumnsl aecTBus TernoBbix MamuH. KIT/I.



Maxkcumansnoe 3nauenue KIIJ1. [Hukn Kapno.

OKOJIOTUYECKHE  ACMEKThl  HMCHOJB30BAHMS  TEIUIOBBIX  JBHUrareneil. TemmoBoe
3arpsi3HEHHE OKPYKAIOIIEH CpeIbl.

TexHuueckue  ycTpoHWCTBA M TEXHOJOTMYECKHE  MPOLECCHI:  XOJOAUIbHUK,
KOHJUIIMOHEP, JH3ENIbHBIH M KapOIOpaTOpHBIM JBUTaTeNd, TMapoBas TypOuHa,
MOJYYEHHE CBEPXHU3KUX TeMIepaTyp, VYTWIM3AlMS «TEIIOBBIX» OTXOJOB C
UCITOJIb30BAaHUEM TEIUIOBOIO HACOCA, YTHUIM3ALMs OHOOPTraHWYECKOIrO TOIUIMBA IS
BBIPAOOTKU «TETUIOBOM» U AJIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3menenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHuu.

Bo3gymHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl U3BMEHEHMSI BHYTPEHHEN SHEPTHUH.

HccnenoBanue aquadaTHOTO Mpoliecca.

KommnbroTepHbie MOJIETU TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Hccnenosanue npoliiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanne agunabaTHOTO Ipoliecca.

N3yueHne B3auMMOCBSI3U SHEPTUU MEKMOJIEKYJIIPHOTO B3aUMOICHCTBUS U TEMITEPATYPhI
KUIIECHUS JKUIKOCTEH.

Tema 3. Aepecammubie cocmoanus eeuwgecmea. Dazoevie nepexoowl.

[TapooOpazoBanue u KoHAeHcalus. Vcmapenue W KureHue. YJenbHas TeIuioTa
napooOpa3oBaHUsI.

HacelllieHHble ¥ HEHachIIEHHBbIE Mapbl. KadecTBEHHAs: 3aBUCMMOCTh IUIOTHOCTH U
JABJICHUSI HACBIIIEHHOrO Tapa OT TEeMIepaTypbl, WX HE3aBUCUMOCTb OT O0BEMaA
HACBHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUSI OT JIaBJICHUS B JKHUJIKOCTH.
BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Tteno. Kpucramnmueckue u amopduble Tena. AHHU3OTPOINUS CBOMCTB
KpuctayuioB. [lnaBnenuwe u KpuctajuMzauus. YAelbHas TEIJIOTa  IUJIaBJICHUS.
CyOnumarnusi.

Hedbopmaru tBEpAOro Tena. Pactsokenue u cxxarue. Casur. Moaynes FOnra. [penen
yapyrux aedopmaruii.

TennoBoe pacmiupeHue KUAKOCTEH W TBEPABIX Tel, OOBEMHOE U JIMHEWHOE
pacuipenre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUM YacTHI] BEIECTBA KaK MpPUYMHA
TEIUIOBOTO PaCIIMpPEHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[Tpeobpa3zoBanue sHEeprun B (Pa3oBbIX MEPEXOAAX.

YpaBHeHue TerIoBoro OagaHca.



[ToBepxHoctHoe  HaTspkeHue.  Koad@UIMEHT  MOBEPXHOCTHOTO  HATSHKCHMS.
Kanwwsipasle sBieHus. [laBiieHWe MOJ HMCKPUBIEHHOW NOBEPXHOCTBIO KUIAKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE TMPOLECCHI: JKUJKUE KpPUCTAILIBI,
COBPEMEHHbBIE MATEPHUAIIBI.

Hemoncmpauuu.

TernmoBoe pacmMpeHue.

CBoOIICTBA HACBHILLICHHBIX TAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM JIaBJIICHUU.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTbHBIMU TIEHKAMH.

CmaunBaHue.

Kanumisipabie aBiIeHUS.

Mopenn HEHbIOTOHOBCKOM KUJIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccenenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunel negopmanuii.

Hab6mronenne mansix aedopMariuid.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHUS JIBJA.

N3ydyeHne CBOMCTB HACBILIEHHBIX NIAPOB.

N3mepenne abcoOTHOM BIIaKHOCTH BO3yXa M OLIEHKA MAcChl MapOB B TOMEIICHHUH.
N3mepenne ko3¢ duireHTa moBEpXHOCTHOTO HATSIKCHHUS.

N3mepenue monynst FOHra.

HccnenoBanre 3aBUCMMOCTH JiepopmManuu pe3MHOBOro odOpasia OT MPUIOKEHHON K
HEMY CHUJIbI.

Paznen 4. DiaekTpoauHAMMKA.

Tema 1. Inexkmpuueckoe noine.

DIIEKTpU3aLMS TENI U €€ NPOABICHUSA. JIEKTPUUECKUI 3apsal. [[Ba BU1a SJIEKTPUUECKHUX
3apsaoB.  [IpOBOJHMKM, JUAIEKTPUKHM UM MOJYHNPOBOJHUKH.  DJIEMEHTAPHbBIN
ANEKTPUUYECKUH 3aps/l. 3aKOH COXPAHEHUS 3IEKTPUUECKOTO 3apsiia.

BsaumopaeiictBue 3apsaoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

DIleKTpUYeCcKoe mosie. Ero AeicTBre Ha IIEKTPUUYECKUE 3apsi/Ibl.

Hanpsok€aHocTh  anekTpuueckoro mosist. [IpoOHbit 3apsia. JIuHuM HanpsHKEHHOCTH
ANEKTPpUYECKOro nojst. OMHOPOIHOE IIEKTPUUYECKOE TOJIE.

[IoTeHIMAIBHOCTD ANEKTPOCTATUYECKOTO 0. PA3HOCTh MOTEHIIMATIOB U HAIPSIKEHUE.
[loreHnmanbHass dSHeprus 3apsga B dJEKTpocratMdyeckoM mode. [loreHnman



AIEKTPOCTATUYECKOr0 Mo CBsA3b HANPSHKEHHOCTH OIS M PA3HOCTU NOTEHIIMAJIOB JIJIS
AIEKTPOCTATUYECKOTO MOJIA (KaK OJTHOPOJHOTO, TAK M HEOJHOPOIHOTO).

[IpyHIMT CYNIEPIIO3ULINN dIEKTPUIECKUX TTOJIEH.

[Tone Toueunoro 3apsana. [lone paBHOMepHO 3apsbkeHHOU cdephl. [loje paBHOMEpPHO
3apsHKEHHOTO 1Mo 00béMy miapa. [lone paBHOMEpHO 3apsKEHHOW OeCKOHEYHOU
I0CKOCTU. KapTuHbl JIMHMM HANpsHKEHHOCTH JTHUX IIOJEH M OKBUIIOTCHIMAIBHBIX
ITIOBEPXHOCTEMN.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.
JAVpPnekTpukn B 3JIEKTpOCTaTHUYECKOM moiie. Jludnexkrpuueckas MPOHULAEMOCTD
BEILIECTBA.

Konnencatop.  DJIEKTPOEMKOCTh  KOHAEHCATOpA.  JDJIEKTPOEMKOCTH  IIJIOCKOTO
KOH/JIEHCATOpaA.

[lapannenbHoe  coenMHEHUE  KOHJIeHcaropoB. IlociegoBarenpHOE — coeAMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHIEHCATOpA.

JIBrxKeHME 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKHUE MPOLIECCHI: DJIEKTPOCKOI, IEKTPOMETD,
JJIEKTpOCTAaTUYECKasi  3allliTa, 3a3eMJICHHE  3JIEKTpPOnpuOOpOB,  KOHIAEHCATOPHI,
redeparop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLINI IEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSIKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge I'paada).

[IpOBOAHUKH B DIEKTPUUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3aLIUTA.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM U MIEPEMEHHON EMKOCTH.
3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTopa OT IUIONIaJAM ILJIACTHH,
pacCTOAHUS MEXKIY HUMU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKMUKym.

OneHka CHJT B3aMMOJIEHCTBHS 3aPSKEHHBIX TEJL.

HaGniogenue mnpeBpailleHuss SHEPrUM  3apsDKEHHOTO  KOHJIEHCATOpa B SHEPIHIO
W3JIy4EHUs CBETOANO/IA.

W3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIE KOHAEHCATOP.

Pacnpenenenre pa3sHOCTM MOTEHIMWANIOB (HANpPsDKEHUs) MPU  MOCIEI0BATEIbHOM
COEIMHEHNN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.



Tema 2. Ilocmoannuwlii IneKkmpuuecKuili mok.

Cuna Toka. [TocTosHHBII TOK.

VYcnoBHS CyIIECTBOBAaHUS IOCTOSTHHOTO 3JIEKTPUYECKOr0 TOKa. VICTOYHMKH TOKa.
Hanpstxenune U u OJ1C &.

3akoH OMa /J1s1 ydacTKa MEIu.

DNEeKTpUYECKOE  CONPOTHUBIIEHHE. 3aBHCHUMOCTh  CONPOTUBJIEHUS  OJHOPOIAHOTO
IPOBOJHUMKA OT €ro JUIMHblL W IUIOIIAJA MONEPEYHOrO0 CEYEHHs. Y IeJIbHOE
COIPOTHUBJICHUE BELIECTBA.

[locnenoBarenpHOE, MapajuIEIbHOE, CMEIIAHHOE COEJUHEHWE NPOBOAHUKOB. Pacuér
pa3BETBIEHHBIX dJeKTpuueckux 1eneil. [Ipasmia Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH /[xoyns—JIeHua.

MOIIHOCTB AJIEKTPUUECKOTO TOKA. TeroBasi MOIIHOCTG, BbIIEIsIEMas HA PE3UCTOPE.
O/1C u BHYTpEHHEE CONPOTUBJICHUE HMCTOYHMKA TOKa. 3akoH OMa Uil MOJHOU
(3aMKHYTOI) 3JIeKTpHUecKol enu. MoiHocTh ncTouHuka Toka. KopoTkoe 3aMbikaHue.
KoHnaeHcaTop B enu MoCTOSIHHOTO TOKA.

TexHUYEeCKUEe YCTPOMCTBA M TEXHOJOTMYECKHUE MPOLECCHl: aMIIEPMETP, BOJIBTMETP,
peocTaT, CYETUMK IIEKTPUIECKON IJHEPTUH.

Jemoncmpayuu.

M3mepenne CUibl TOKA U HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKa OT HANPSOKEHUS AN PE3UCTOPA, JIAMIIbI
HAKaJIMBAHMS U CBETOJIMOAA.

3aBUCUMOCTh CONPOTUBIICHUS LWIMHIPUYECKUX MPOBOAHUKOB OT JUIMHBI, IJIOMIAIU
MIONEPEYHOT0 CEYECHMS U MaTepHara.

HccnenoBanve 3aBUCHMOCTHM CWJIBIL TOKa OT CONPOTHBIIEHHS IPU TOCTOSSHHOM
HaIpPsHKEHUH.

[Ipssmoe n3mepenue IC. KopoTkoe 3aMbIKaHME TaIbBAHUYECKOTO JIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTUBIICHUS.

Crnioco6bl coenmnHeHnst UICTOYHUKOB Toka, JJ1C GaTapeii.

HccnenoBanre pazHOCTH MOTEHIMAIOB MEXY IMOJIOCAMU HCTOYHMKA TOKA OT CHIIbI
TOKa B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanrie 3aBUCUMOCTU CUJIbI TOKA OT HANPSKEHUS JUIsl JIAMITbl HAaKaJTUBaHUS.
VYBenuueHue npeena u3MepeHus amrnepmeTpa (BoJIbTMETPa).

N3mepenne D/1C 1 BHyTPEHHETO COITPOTHUBIICHHS] HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct OJIC rajabBaHUYECKOrO 3JIEMEHTAa OT BPEMEHHU IpU
KOPOTKOM 3aMbIKaHHUHU.



HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXKIY MOJIOCAMH MCTOYHUKA TOKA OT CHJIBI
TOKa B IIEIIH.

HccnenoBanre 3aBUCUMOCTH TMTOJIE3HONM MOITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.
Tema 3. Toxu 6 paznuunbix cpeodax.

DNeKTpuYecKass MPOBOAUMOCTh PA3JIMYHBIX BEHIECTB. OJIEKTPOHHAS IMPOBOAUMOCTH
TBEPIBIX METAJJIOB. 3aBUCHUMOCTh COMNPOTHUBJICHUS METALUIOB OT TEMIEpaTyphl.
CBepXnpoBOUMOCTb.

DIEKTpUYECKUN TOK B BaKyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TonmynpoBoguuku. CoOcCTBeHHass WM NpPUMECHas MPOBOAUMOCTb IOJYNPOBOJIHUKOB.
CoiicTBa p—n-tniepexoja. [1oaynpoBoAHUKOBBIE PUOOPHI.

DONEKTPUYECKUN TOK B IJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS. DIEKTPOIIH3.
3akoHbl Papaaes sl JIEKTPOIIn3a.

OnekTpudeckuid TOK B razax. CaMOCTOSITENIbHBI M HECAMOCTOSITEIBHBIN pa3psl.
PaznuyHbie THIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpPOMCTBA M NPAKTUUECKOE IPUMEHEHHE: Ta30pa3psaHbIC JIaMIIbI,
AIEKTPOHHO-JIy4YeBasi TPyOKa, MOIYNPOBOJHUKOBBIE NPUOOPHI: NHUOJ, TPAH3UCTOD,
dboToanoON, CBETOAMOJ, TrajbBaHUKa, paUHUPOBAHHE MEIU, BBHIIUIABKA ATIOMHUHUS,
AIEKTPOHHAs MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATyPHl.

[IpOoBOIMMOCTB 3JIEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoii pa3psil U MPOBOAUMOCTD BO3/1yXa.

CpaBHeHHE POBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OIHOCTOPOHHSISI TPOBOIUMOCTH JIHO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyMm.

HaoGmrotenne amekTpoiusa.

N3mepeHnue 3apsaa OJHOBAIEHTHOTO MOHA.

HccnenoBanre 3aBUCUMOCTH COMTPOTUBIICHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.
CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUO/A.

Du3nvecKuil MPaAKTHKYM.

CrocoObl  m3MepeHusi (U3MYECKUX BEIUYHH C UCIOJIB30BAHUEM aHAJIOTOBBIX W
U(POBBIX HW3MEPUTETHHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE W OTHOCHUTENIbHBIE MMOTPEIIHOCTH H3MEPEHUM (DU3NUECKUX BEIUYMH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX W3MEPEHHUH, HWCCICAOBAHUA 3aBUCUMOCTEH (DU3UIECKUX
BEIIMYMH, TIPOBEPKA TMPEIIOKEHHBIX THUIOTEe3 (BBIOOP W3 paboT, OMUCAHHBIX B
TEMaTUYECKHX pa3feliax «YUEeHWYECKUW OKCICPUMEHT, JIabopaTopHbie pabOThI,
MPAKTUKYM).



MexnpeaMeTHble CBA3M.

Nzyuenue kypca ¢puszuku yriay0iaeHHoro ypoBHs B 10 Kiacce OCYIIECTBISETCS ¢ yIETOM
COJIEpKaTEIIbHBIX MEXIPEAMETHBIX CBSI3€U C KypcaMu MaTEMaTUKW, OMOJIOTUH, XUMUU,
reorpauu U TEXHOJIOTUHU.

Mesicnpeomemnovle nonamus, CGA3AHHbIE C UYUEHUEM MEMO0008 HAYUHO20
nO3HaAHUA: SABIICHUE, HAYYHBIN (haKT, TUNoTe3a, (u3nueckas BeJIMUYNHA, 3aKOH, TEOpus,
HAOIO/IEeHNE, SKCIIEPUMEHT, MOJCIUPOBAHUE, MOJIEIb, W3MEpPEHHE, MOTPEIIHOCTH
U3MEpPEHU, U3MEepUTEIbHbIE MPUOOPHI, IUPPOBaAs TaOOpaTOPHUsL.

Mamemamuxka: penieHue cucTeMbl ypaBHeHuM. JluneiiHas QyHkuusa, napabona,
runepOosa, ux rpaguku u cBoicTBa. TpuroHomerpuueckue GyHKIUUA: CUHYC, KOCHHYC,
TaHI€HC, KOTAHTE€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOKIECTBO. BeEKTOphl M HX
IIPOEKIIMM HA OCH KOOPJMHAT, CII0KEHUE BEKTOPOB.

Buonocua: wmexanuueckoe JABW)KEHHWE B JKMBOM mpupoae, Auddysus, ocmoc,
TEIJIOOOMEH J>KUBBIX OPraHW3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXKalolehd Cpesbl,
yTHWIH3auuss  OMOOPraHMYECKOro  TOIUIMBA  JJIA  BBIPAOOTKH  «TEIUIOBO» U
AJEKTPOIHEPTHH, MOBEPXHOCTHOE HATSXKCHUWE W KalWUISIPHBIE SBJICHUS B TMPUPOJE,
AIEKTPUYECKUE ABJICHUS B )KUBOM MIPUPOJE.

Xumua: JIHUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, IMOJYyYEeHHE HaHOMAaTepualoB, TEIUIOBBIE CBOWCTBA
TBEPABIX TEJ, JKUAKOCTEM M Ta30B, XUIAKUE KPUCTAJUIbI, 3JICKTPUYECKHUE CBOWCTBA
METAJIJIOB, MIEKTPOJIUTHYECKAS TUCCOLMALS, TaTbBAHUKA, SJIEKTPOHHAsI MUKPOCKOIIHS.
T'eocpagpua: Bna>xxHoCTh BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonocua: tnpeoOpa3oBaHHE [BWKEHUH C HCHOJB30BAHUEM MEXaHU3MOB, YYET
CYXOTO M J>KHUJKOTO TpPEHHS B TEXHUKE, CTATUYECKHME KOHCTPYKIMH (KPOHIITEHH,
pemeéTyaThie KOHCTPYKIIUH ), UCTIOJIb30BAHUE 3aKOHOB COXPAHEHHUS MEXAHUKH B TEXHUKE
(rupockori, BOJIOMET U JIPyTHE), IBUTATENIb BHYTPEHHETO CrOpaHus, rnapoBas TypOuHa,
OBITOBOM  XOJIOMMJIBHUK, KOHIUITMOHEDP, TEXHOJOTHH TMOJYYCHHUS COBPEMEHHBIX
MaTepUajioB, B TOM YHUCJIE€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH, BJIEKTPOCTaTHYECKAs
3alllMTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, ra30pa3psaaHbIe JIAMIIbI, TOJIYIPOBOJHUKOBBIE
npuOOpPHI, TAJIbBAaHUKA.

11 KUIACC

Paznen 4. JDaekTpoauHaAMMKA.

Tema 4. Macnummnoe noJe.

B3anmojielicTBUE NOCTOSIHHBIX MAarHUTOB M MPOBOAHUKOB C TOKOM. MarHuTHoe moJie.
Bekrop marHuTHOW MHAYKIMU. [I[pyHIMIT Cynmepno3uiyMu MarHUTHBIX MoJsied. JInHuu
MAarHUTHOW UHAYKIIHH.

MarnutHoe noje MpoBOJAHUKA C TOKOM (MPSIMOTO MPOBOJAHUKA, KATYIIKA U KPYTOBOTO
BUTKa). OnbIT Dpcrena.



Cuiia Amnepa, e€ HalpaBJICHUE U MOAYJIb.

Cuna JlopeHia, e€ HampaBi€eHUE W MOJYJb. JIBM)KEHHE 3apsiKEHHOW YacTHUIbl B
OJIHOPOJHOM MarHuTHOM noJie. Pabora cuisl Jlopenua.

MarunuTtHoe nose B BeuectBe. @eppOMarHeTUKH, Napa- U JUaMarHeTUKH.

TexHuyeckne yCTpOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: MPUMEHEHUE MOCTOSIHHBIX
MarHuTOB, OJEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, dJIEKTpoaBUTarens  SxoOu,
YCKOPUTEIM 3JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu.

Kaptuna nuHUN WHAYKIIMM MarHUTHOTO TMIOJS TMOJIOCOBOTO M TOJKOBOOOpPa3HOTO
MOCTOSIHHBIX MAarHUTOB.

KaptrHa nuHUII MarHUTHOM WHAYKIMUA TOJAS JJIMHHOTO MPSIMOTO TPOBOJHHUKA U
3aMKHYTOTO KOJIBILIEBOTO IMPOBOJHUKA, KATYIIIKH C TOKOM.

B3anmoeiicTBue JByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

HaOmnronenue ABUKEHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[IpuHuMO  OEHCTBUS  AJEKTPOU3ZMEPUTEIBLHOTO TNPUOOpa MarHUTORIEKTPUUYECKOU
CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanre MarHuTHOTO TMOJIA MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHeTUKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHHUS CUJIbI AMIepa.

Tema 5. dnekmpomazcHumnan UHOYKYUAL.

SBnenne snexTpoMarHuTHOM MHAYKIUU. [ToTok BekTOopa MarHUTHOM MHAYKUHH. D/C
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOW MHAyKIuu Papanes. BuxpeBoe anekTpuyeckoe
niojie. Toxku Pyko.

OJIC uHayKIMKU B TPOBOHUKE, JBIKYIIIEMCS B OJTHOPOTHOM MarHUTHOM TIOJIE.
ITpaBuno Jlenua.

NunyktuBHOCTH. KaTylika WHIYKTHBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHue
camonHaykuuu. 9JIC caMOMHIYKIIMH.

DHEprusi MAarHUTHOTO TIOJIS1 KATYIIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOIMYECKHE TPOLIECChl: WHIAYKIMOHHAS TM€Yb,
COJICHOWU/I, 3allIUTa OT 3JEKTPU3ALUHU TEJ IPHU ABUKEHUHN B MATHUTHOM I10JI€ 3€MJIH.
Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3J1IeKTPOMAarHUTHOM UHYKIUU.



UccnenoBanue 3aBucumoctd DJC MHIAYKIMH OT CKOPOCTM W3MEHEHHS MarHUTHOTO
MOTOKA.

[IpaBuiio Jlenna.

[TameHrie MarHuTa B aJIIOMUHHUEBOM (MEIHOM) TpyOe.

SIBneHNE CaMOMHIYKIIAH.

Hccnenosanne 3aBucuMoctd DJIC caMOMHAYKIIMM OT CKOPOCTH U3MEHEHHSI CUJIbI TOKa
B LICIIN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMuUKym.

HccnenoBanre sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHne MHAYKIUU BUXPEBOTO MarHUTHOTO TTOJIA.

HccnenoBanuve sIBICHUS CAMOMHIYKIIUH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO FeHepaTopa.

Paspnen 5. KosieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedoanus.

KonebarenbHas cucrema. CBOOOgHBIE KOJICOAHUS.

['apmMonnyeckue kosebanusa. KuHemMarnyeckoe H — JAUHAMUYECKOE  ONMCAHUE.
DHEpreTuuecKoe OIMCaHue (3aKOH COXpaHEHUsl MEXaHWYecKoil 3Heprum). BeiBoa
JUHAMHYECKOIO OMHMCAHMUSI TapMOHUYECKUX KOJICOaHMM M3 MX DSHEPreTUYEeCKOro Hu
KMHEMaTU4ECKOTO OIHUCAHMUSL.

Ammuutyna u daza konedanuil. CBsI3b aMIUTUTY/IbI KOJI€OAHUN MCXOAHOW BEJTMYHMHBI C
aMIUTUTyAaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHHS.

[leppon w wyactora konebanuii. Ilepwog Manbix CBOOOMHBIX — KoJieOaHUM
MaTeMaTH4ecKoro MasiTHUkKa. [lepuos cBOOOAHBIX KOJIEOaHUN PY>KMHHOTO MasiTHUKA.
[lonsiTue o 3aryxamommx kojiebaHusx. BbIHYXIeHHbIE KoneOanus. Pe3zoHanc.
PesonancHass kpuBas. BimsHue 3aryxaHuss Ha BHJI PE30HAHCHOM  KPHBOW.
ABTOKOJICOaHUS.

TexHUYEeCKUE yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHl: METPOHOM, Yachl, Kaydelu,
MY3bIKaJIbHbIE HHCTPYMEHTBI, ceficMorpad.

Hemoncmpauuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HaGniogenne He3aBUCHMOCTH Mepuofa MallbIX KoJeOaHWi TIpy3a Ha HUTH OT
aAMILUTATYIBI.

HccnenoBanue 3aryxamoliux KojeOaHMH M 3aBHCUMOCTH TNepHoAa CBOOOIHBIX
KOJICOAHMI OT COMPOTUBIICHHUS.

HccnenoBanue kosiebaHui Tpy3a Ha MAacCUBHOM MpYXHHE C LEIbi0 (HOpMUpOBaHUS
IPENCTABICHUN 00 UI€aTbHON MOJEIH PY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUU MPHU KOoJeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHHIA.

Hab6mnronenue pe3onauca.



Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, RPAKMUKYM.

W3mepenue nepuoa cBOOOIHBIX KOJIEOAHUI HUTSHOTO U MPY>KUHHOTO MAasATHUKOB.
W3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM MO/ABECE.

N3ydeHne NBUKEHUSI HUTSHOTO MAasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHMiA.

HccnenoBanre BoIHYXKICHHBIX KOJIEOAHUIA.

Tema 2. dnexmpomazcHummnbsle Konedanus.

Konebarenbubiii koHTyp. CBOOOAHBIC 3JIEKTPOMArHUTHBIE KOJICOAHUS B HJI€ATLHOM
KosiebaTesibHOM KOHType. @opmyiia TomcoHa. CBsI3b aMIUIUTYIbI 3apsiia KOHIEHCATOpa
C aMIUIMTYJOU CHUJIbI TOKA B KOJIEOATEIHbHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJe0aTeIbHOM KOHTYpE.

3aryxamolue 3JeKTPOMarHuTHble KoyieOaHUs. BBIHYXIAEHHbIE 3JIEKTpPOMarHUTHBIE
KoJie0aHusl.

[lepemeHHBI TOK. MOIIHOCTP NEPEMEHHOIO TOKA. AMIUIMTYJHOE M JEUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIPSKEHUS MIPU Pa3IMYHON (POpMe 3aBUCHUMOCTH IEPEMEHHOTO
TOKA OT BPEMEHH.

CuHycouanbHbIA  MEPEMEHHBIM TOK. Pe3ucTtop, KOHIEHcAaTop M  KaTyllka
WHIYKTUBHOCTH B LEINH CUHYCOMJAIBHOIO IIEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHUi.

WneansHbiii TpanchopmaTop. [IponsBoacTBo, nepegavya U NOTpedIeHUE SJIEKTPUUECKON
DHEPI'UH.

DKOJIOTHYECKHE PUCKH ITPHU MPOU3BOJCTBE MIEKTPOIHEPTuH. KynbTypa UCIOIb30BaHUs
AIIEKTPOIHEPTUU B ITIOBCEIHEBHOM JKU3HH.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKHE IPOLECCHI: JJIEKTPUYECKUNA 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, TMHUM JJIEKTpONepeaay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTB 4aCTOThI CBOOOJIHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.
OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopens 3JIeKTPOMarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pesucrop, kaTyiika HHIYKTUBHOCTHA U KOHAEHCATOP B LIENHU ITIEPEMEHHOTO TOKA.
Pe3onaHc npu nocnenoBaTebHOM COEAUHEHUH PE3UCTOPA, KATYIIKA UHAYKTUBHOCTH U
KOHJIEHCATOpaA.

VY CTpoiCcTBO 1 IPUHITUTT ICUCTBUS TpaHCHOpMATOpA.

Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.



Nzydenue tpancopmaropa.

HccnenoBaHre  MEPEMEHHOIO  TOKa  4epe3  MOCIEAOBAaTEIbHO  COEIMHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habmro1eHue 31eKTpOMarHuTHOTO PE30HaHCa.

HccnenoBanue paboThl HICTOUHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbBLE 60IHbL.

MexaHuueckue BOJIHBI, YCIOBUSA UX pacnpocTpaHeHus. [lonmepednble U TpOJOJIbHBIE
BoJIHBL. [lepuos, cCKkopocTh pacpoCTpaHEHUs U JIMHA BOJIHBI. CBONCTBA MEXaHUYECKUX
BOJIH: OTpa)X€HHE, IPEIOMIICHUE, UHTepPEpEeHLIUs U U paKuys.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DONEeKTpOMarHUTHHIE BOJIHBI. Y CIIOBUS U3ITyYEHHUS 3JEKTPOMATHUTHBIX BOJIH. B3anmHas
OpHEHTAaLs BEKTOPOB B AJIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa 3JIGKTPOMAarHUTHBIX BOJH: OTPAXKEHHE, IPEIOMIICHUE, IOJISIpU3alIus,
UHTEpPEpEeHLMS U TU]paKIus.

[IIkana 37€KTpOMAarHUTHHIX BOJH. [I[puMeHeHrEe 3eKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIMIIBI pagUOCBA3U U TeneBUACHUS. Paguonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHuYecKue yCTpOUCTBA U MPAKTUUECKOE MPUMEHEHUE: MYy3bIKaJIbHbIE HHCTPYMEHTHI,
paaap, paauonpuéMHHK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus, ynbTpasBykoBas
JUMArHoCTHKa B TEXHUKE U MEIMIIVHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

Koneobmomeecs Ten0 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmoienue oTpaskeHus: U MpeIoMIICHUS] MEXaHUUYECKHUX BOJIH.

Hab6mronenue natepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

AKYCTHYECKHUI PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpuMEHEHHE.

HabGntogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM M 4acTOTOMN
KoJIe0aHMil.

HccnenoBanre CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH:  OTPAXKEHHE, IPEIOMIICHUE,
noJisipu3aius, IMPpaknus, UHTEpPEpeHIIHs.

OOHapykeHue HHPPaKpacHOro U yJIbTPaPHUOIETOBOIO U3IYUEHUII.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

M3yyeHue napamMeTpoB 3ByKOBOM BOJIHBI.

N3yuyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPaHCTBE.

Tema 4. Onmuka.



[IpsmonuHeHOe pacnpOCTpaHEHUE CBETa B OAHOPOAHOM cpeae. JIyu cBeta. ToueuHslii
VMCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHBI OoTpaxkeHus: cBeTa. [locTpoeHne M300pakeHHl B MIIOCKOM
3epkaiie. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3akoHBl TpeOMJICHUS cBeTa. AOCOJTIOTHBIM TOKa3aTesb
npesnomieHus. OTHOCHTENbHBIM TOKa3zaTrenab mnpesnoMieHus. IloCTOSHCTBO YacTOTHI
CBETA U COOTHOILICHHE JUIMH BOJIH NPHU MEPEXOAE MOHOXPOMATHYECKOIO CBETA YEpeE3
IpaHUILy pa3zena IBYyX ONTUYECKUX CPE]I.

Xop nydeii B nmpusme. Jlucniepcus cBera. CnoxxkHbli cocTaB 6enoro ceera. L[ser.
IlonHoe BHyTpeHHEE OTpakeHue. IIpenesbHbIi yroil IOJHOTO BHYTPEHHETO OTPAKEHMUS.
CobOuparomyie u pacceuBaromue JUH3bl. ToHKass auH3a. DOKYCHOE pPAaCcCTOSIHHE U
ONTHYECKAasl CUJa TOHKOM JMH3bl. 3aBUCUMOCTh (POKYCHOIO pPACCTOSIHUS TOHKOM
cepuyecKoil TMH3bI OT €€ TEOMETPUH U OTHOCUTENIHOTO MOKAa3aTelsl IPEeIOMIICHUS.
dopMmysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

XoJ Jiyya, MpOLIEANIETO JIMH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ TJIABHOW ONTHYECKOU
ocu. IlocTtpoeHne wu300pakeHUl TOYKM M OTpe3Ka MNpPSMOM B COOMpAIOUX H
pPacCenBaKOIINX JMH3aX U UX CUCTEMaX.

Ontuueckue nmpubopsbl. Paspematomnias cnocoOHOCTh. ['1a3 Kak onTuyeckas cucrema.
[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBas ontuka. HaTepdepenuuss cBeta. KorepeHTHble HUCTOYHUKH. Y CIOBUS
HAOJII0JICHUS] MAaKCUMYMOB M MUHHUMYMOB B HMHTEP(PEPEHIMOHHONW KapTUHE OT JBYX
KOTEPEHTHBIX UCTOYHUKOB. [IprMephl KilaccudecKux MHTEPPEPEHIIMOHHBIX CXEM.
Hudpakuust ceta. [QudpakuvonHas pemérka. YcioBue HaOMIOACHUS TJIaBHBIX
MaKCUMYMOB TP MaJ€HUH MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.
[lonspuzamus ceera.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE NPOLIECCHI: OYKH, Jyma, NEPUCKOI,
doToamnmapaT, MHUKPOCKOI, TMPOCKIUOHHBIN ammapaTr, MPOCBETICHUE OITHKH,
BOJIOKOHHAsI OTITHKA, TU(DPaKIIMOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npesioMIIEHUs CBETA.

Habmoienue noaHoro BHyTpEHHETo oTpakeHusl. Moiesib CBETOBO/IA.

HccnenoBanne Xo/a CBETOBBIX IIYYKOB 4Ye€pe3 IUIOCKOMAPAUICNIBHYIO IUIACTUHY U
MpU3My.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3AX.

Mopenu Mukpockona, TeJecKkona.

Hab6mronenue naTepdepennu cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

HaOmronenue nudpakiuu cBera.



N3ydenue AudpakimOHHON PEeIIETKY.

Habmonenue nudpakiinoOHHOTO CHEKTpa.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipuzaiuu cBera.

[IpuMeHeHUE OISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKyM.

W3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (OKYCHOTO pAacCTOSIHUSA OT BellecTBa (Ha MpuMepe
KUTKUX JTUH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tomyuenune n300paxeHusi B CUCTEME U3 IUIOCKOTO 3€pKajia U JIMH3BI.

[Tomyuenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTepYEepeHInn 1 OJISIpU3aIii CBETa.

N3yyeHue noyisipu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPUKA.

N3yyenue nHTEpPEPEeHIINH JIa3€pPHOTO U3ITyUYEHHUS HA IBYX LLIEIAX.

HaOmronenue aucnepcum.

Habmronenue u ucciaegoBanre 1u(pakiimoHHOTO CIIEKTpa.

N3mepeHnune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue ciekTpa U3Iy4eHUs: CBETOANO 1A TP MOMOIIM TU(PPAKIIMOHHON PEIIETKH.
Pa3zges 6. OcHOBBI cieiHAJIBbHOM TEOPUH OTHOCUTEJIbHOCTH.

['panuLIBIl NPUMEHUMOCTH KJIACCUYECKOM MeXaHUKHU. [locTynaTel crienuanbHON TEOpuun
OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  uHTepBal. [IpeoOpazoBanust Jlopenma. VYcnoBue
OPUYUHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJUIeHHEe BpPEMEHU U
COKpAILIEHUE JIJIMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C PHEPTUEH U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIbI. DHEPIUS TOKOSL.
TexHuyeckue yCTpoWCTBAa UM TEXHOJIOTHYECKHUE MPOILIECChl: CIIYTHUKOBBIC MPUEMHUKH,
YCKOPUTEIN 3apS>KEHHBIX YaCTHII.

YyeHndeckuil SKCIIEpUMEHT, J1a00paTOpPHbIE PAOOTHI, MPAKTUKYM.

Onpenenenre UMITYJIbCa U SHEPTHH PEIISTUBUCTCKUX YacTHI] (TI0 hoTorpadusiMm TpEeKOB
3apsKEHHBIX YAaCTUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyaapHho-60110801 0yaiu3m.

PaBHOBecHOE TeIIOBOE M3NIydeHHE (M3IydeHHE a0COJIIOTHO YEPHOTO Temna). 3aKOH
cMmeuieHusa Buna. ['unoresa [1nanka o kBaHTax.

®DOoTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.



®otoapdexr. Ombitet A. I'. CromeroBa. 3akoHsl ¢otorddekra. YpaBHEHUE
OunmTerHa 11 pororddexra. «KpacHas rpanuma» Goroaddekra.

JlaBnenue cBeTa (B YaCTHOCTH, JaBJICHWE CBETa Ha aOCOJIOTHO TMOTJIOMIAONIYIO W
abCOIOTHO OoTpaxarolryro nosepxHocts). OnbiTel [1. H. JIebenena.

BomnHoBreie cBoiicTBa yactull. Bosubl ne bpows. J{imuHa BoaHbL 1e bpouiis u pa3mepsl
00JIaCTH JIOKQJIM3AIMU JBIDKYIIECHCS YacTHIbl. KOpmyCKyJISIpHO-BOJTHOBOW TyaJlU3M.
Jludpakuust >IEKTPOHOB HAa KpHUCTAJIIAX.

Cneunduka wu3MepeHuid B Mukpomupe. COOTHOIICHHS  HEONpeneaEHHOCTEH
['eitzendepra.

TexHUYeCcKue yCTPONUCTBA U TEXHOJIOTUUECKHUE TIPOLIECCHI: CIIEKTPOMETP, (hOTOIIIEMEHT,
dhoToAATUMK, TYHHEIBHBIN MUKPOCKOT, COJTHEUHast 0aTtapesi, CBETOAHO/I.
Hemoncmpauuu.

®oTo3(dQheKT Ha yCTAaHOBKE ¢ [IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

HccnenoBanrie 3aBUCUMOCTH COMTPOTUBIIEHUS MOTYIPOBOIHUKOB OT OCBEIIEHHOCTH.
CBeToaunon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

UccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.
HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOAMO OT HAIIPSAKEHUS.

Tema 2. @u3zuka amoma.

OneITHI TIO HCCIIEIOBAHUIO CTpOeHUs aroMa. [imanerapuas mozens aroma Pesepdopaa.
[Toctynatel bopa. M3nyuenue u normoiieHrue GOTOHOB MPU MEPEXO/I€ aTOMa C OJHOTO
YPOBHS SHEPTUU Ha APYTrOM.

Buapl ciektpoB. CrieKTp ypOBHEM SJHEPTUH ATOMA BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHn4eckrue yCTpOMCTBA M TEXHOJIOTMYECKHME MPOLECCHI: CIEKTPAJIbHBIN aHAIN3
(cexTpocKoI), 1a3ep, KBAaHTOBbIN KOMIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habmronerne nuHEHYIATHIX CIICKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYNKA NOHU3UPYIOIIUX YaCTHII.

OmnpeneneHue JJIMHBI BOJIHBI JJa3€PHOTO U3TyUCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

HaOnronenue mMHeYaToro CekTpa.

HccnenoBanre CHeKTpa pa3peKEHHOr0 aTOMApHOTO BOJOPOJa M W3MEpPEHHE
nocTossHHON Punbepra.

Tema 3. Duszuka amomMHo20 A0pa U INEMEHMAPHBIX YACMUY.



Hyxnonnast mogens sifpa ['eiizenoepra—Banenko. 3apsiy saapa. MaccoBoe 4ucIo siapa.
N3oTomnsl.

PagmoaktuBHOCTh. Anb(a-pacnan. DIEKTPOHHBII M TO3UTPOHHBIA OeTa-pacma.
['amMma-n3nyuyeHue.

3akOH paguoaKkTHUBHOTO pacmnana. PangnoakTuBHBIE H30TONBI B mpupone. CBoiicTBa
MOHU3UPYIOIIET0 MU3IydeHUs. BiMsHMEe paauoakTHBHOCTH HA YKUBBIE OpPraHU3MBI.
EctectBennslii pon uznyuenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexTt macchl spa.

Anepubie peaxkuuu. Jlenenwe u cuHTe3 snep. AnepHeie peakTopbl. [IpoGiembl
YIPABJISIEMOTO TEPMOSAEPHOIO CUHTE3a. DKOJIOIMYECKUE ACTEKThI Pa3BUTHUSA SACPHOMN
HYHEPreTUKH.

MeTonbl perucTpaiu U UCCIeI0BAaHUS AIEMEHTAPHBIX YaCTHUL.

@DyHIaMEHTaJIbHbIE B3aUMOICUCTBHS. bapnoHbl, ME30HBI U JIeNTOHBI. 1IpencraBienne o
CranpaptHoi Mozenn. KBapK-TiIFOOHHAss MOJENb aIPOHOB.

®u3zuka 3a npeaenamu CrangapTHor Mofenu. TEmMHas MaTepus U TEMHAs SHEPTHUS.
EnuHCcTBO pU3nyecKkoil KapTUHBI MHPA.

TexHH4eckrue YCTpOWCTBA W TEXHOJOTHMYECKHE MPOLECCHI: JO3UMETP, Kamepa
Bunbcona, siepHbIil peakTop, TEPMOSIEPHBIN peakTop, aroMHas OoMOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, nPAKMUKYM.

HccnenoBanrie TpEKOB YacTHUIL (110 TOTOBBIM (OTOrpadusim).

HccnenoBanue paaoakTUBHOTO (JOHA € UCTIOJIB30BaHUEM JI03UMETPA.

N3ydeHnue noriouieHust 0eTa-4acTul] aTFOMUHHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Ortanbel pa3BUTHSA acTpoHOMuUU. [IpukinamHOE W MHPOBO33PEHYECKOE 3HAYEHUE
actpoHoMuu. [IpuMEHMMOCTH 3aKOHOB  (PU3MKU ISl  OOBSICHEHUS  MPUPOJIBI
KOCMHUYECKHX 00BEKTOB.

Metonbl acTpoHOMHYECKUX HcciaeqoBaHuil. COBpPEMEHHBIE ONTHYECKUE TEJIECKOIIBI,
PaauoTENEeCKOIIbl, BHEATMOC(EpHasi aCTPOHOMMUSI.

Bun 3Bé3nnoro neba. Co3Be3ausi, sipkue 3BE3/1bl, IUIAHETHI, UX BUIUMOE ABUKEHUE.
ConHeuHas cucrtema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIIa U 3BE3 .

3BE31bI, HMX OCHOBHBIE XapaKTEpUCTUKH. JlmarpamMma «CHEKTpajbHBIM Kiacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCJIENOBATEIBHOCTU. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» [JIS1 3BE3/ TJIABHOM IMOCIENOBATEIbHOCTH. BHYTpEeHHEE CTpOEHUE 3BE3L.
CoBpeMeHHbIE TPEACTABICHUS O MPOUCXO0XKICHUU U 3BOoIMU COoNHIA U 3BE3/. DTarbl
YKA3HHU 3BE3 .

Mneunbiii Ilyte — Hama [Nanaktuka. I[lonoxxenune m nBuxenue CosHua B I'anmakTuke.
Turnbl raakTuk. PaguoranakTuku v kBa3zapbl. YEpHBIE NBIPHI B iApaXxX rajJakTHK.



Bcenennas. Pacmupenne Bceenennoii. 3akon Xa60ma. PasOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PenukToBOE U3ITydYEeHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue naoniooenus.

HaGmrogenust 3BE3gHOrO HeOa HEBOOPYKEHHBIM TJIA30M €  HMCIHOJB30BaHUEM
KOMITBIOTEPHBIX TPWIOKCHUN JJI ONPEACIICHUs TIOJOKCHUSI HEOSCHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE c03Be31Ms CEeBEpHOro MOJIyIIapHs U IPKUE 3BE31bI.
Hab6mronenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTICHUH.
Du3nYecKuil MPAKTHKYM.

CnocoObl  u3MepeHus (U3MYECKUX BEJIUYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX W
IU(PPOBBIX HU3MEPUTENBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOJIIOTHBIE ¥ OTHOCHUTENIbHBIE TMOTPEIIHOCTH M3MEPEHU (DU3NYECKUX BEIUYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrEe KOCBEHHBIX WM3MEPEHUM, HUCCIEIOBAHUM 3aBUCHUMOCTEH (PU3UYECKUX
BEJIMUMH, TMPOBEpPKa TMPEJIOKEHHBIX TUNOTe3 (BbIOOp M3 pabOT, OMHCAHHBIX B
TEeMAaTUYECKUX pazfiefax «YUEHHUYECKUU OKCIEPUMEHT, JabopaTopHble paloTHI,
MPAKTUKYM» ).

Oo6o01maronee NOBTOPEHUE.

O6oOmmenre W cucTeMartu3alus COAep)KaHus pas3fenoB Kypca «MexaHukay,
«MonekynspHas (u3MKka U TEPMOJUHAMHKA», «DJeKTpoauHamukay, «Koyebanus u
BOJTHBI»Y, «OCHOBBI CHEIHAIBHOW TEOPUU OTHOCUTEIbHOCTH», «KBaHTOBas (uszukay,
«IJEeMEHTBI aCTPOHOMUU U aCTPODUIUKI.

Ponp usmku m acTpOHOMUHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM, COITMAIbLHON WU
ATUYECKOU cdepax NeAaTeIbHOCTH 4YeJIOBEKa, POJib U MECTO (PU3MKW W aCTPOHOMHUU B
COBPEMEHHOW HAYYHOW KapTUHE MHUPA, 3HAYEHNE ONMUCATENBHON, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHOM W TMPOTHOCTHYECKOW (DyHKIMI  (PU3NUECKOW TEOpuHu, PpoJb
dbuszndeckoil Teopun B (HOPMUPOBAHUH TIPEIICTABICHUN O (PU3MUECKON KapTHHE MUPA,
MecTO (pU3nUecKoil KapTUHBI MUPaA B OOILEM STy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUM O TIPUPOJIE.

MesknpeaMeTHbIE CBA3H.

Nzyuenue kypca ¢puszuku yriay0iaeéHHOro ypoBHs B 11 Kiacce oCymiecTBIsIeTCs C y4ETOM
COJZIeP KATEIIbHBIX MEXITPEAMETHBIX CBSI3el C KypcaMu MaTeMaTHKH, OMOJIOTHHU, XUMUH,
reorpaduu ¥ TEXHOJOTHUH.

Mesicnpeomemusie nonamus, CeA3AHHBIE C UYUEHUEM MEmO008 HAYUHO20
nO3HaHUA: SBIICHUE, HAYYHBIN (PakT, TUIIOTE3a, GU3NUecKasi BEIMYUHA, 3aKOH, TEOPHS,
HAOIOICHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE, MOJIeNb, H3MEpPEHUE, TOTPEITHOCTH
U3MEPEHH, N3MEpUTENbHbIE TPUOOPHI, IH(PPOBas 1abopaTOpusl.



Mamemamuxa: pelIEHUE CUCTEMbl ypaBHEHUH. TpUroHOMETpUYECKHE (QYHKIUU:
CUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl M HX MPOEKUMH HAa OCH KOOPJAWHAT, CJIOKEHHE BEKTOPOB. lIpom3BomHbie
aneMeHTapHbIX QyHKIMH. [Ipu3Haku nogo0ust TpEyroIbHUKOB, ONpEeICHUE III0IaIu
IJIOCKUX (Uryp 1 00BbEMA TelL.

Buonozun: snextpuueckue SBICHUS B KUBOM IPHUPOJAE, KoJeOaTelIbHbIE ABUKEHUS B
KUBOM TMpPUPOJE, OHKOJIOTUYECKHE PHUCKH TIPH TIPOU3BOJACTBE BIIEKTPOIHEPIHUH,
AIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH Cpellbl, YIbTPa3ByKOBas JUArHOCTHKA B
MEJIMLIMHE, ONITHYECKUE ABJICHUS B )KUBOUW MPUPOJE.

Xumua: CTpPOCHHE aTOMOB M MOJIEKYJ, KpUCTaJUIMYECKass CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIMYECKON pEMIETKY, CIEKTPAIbHBIA aHAU3.
TI'eocpagpua: marauTHBIE MOTIOCA 3EMIIH, 3aJI€KH MArHUTHBIX Py, POTOCHEMKA 3€MHOM
HOBEPXHOCTH, cericMorpad.

Texnonozus: IIPUMEHEHUE IOCTOSIHHBIX MarHuTOB, 3IEKTPOMAarHuTOB,
ANEKTPOJABUTATEND SIKOOM, TEHEPATOP MEPEMEHHOIO TOKA, UHIYKIUOHHAS TI€4b, TUHUU
ANIEKTpOIiepeaay, 3JEKTPOJABUraTeNb, pajgap, PagUONPUEMHUK, TEJIEBH30p, AHTEHHA,
tenepon, CBY-meub, ynabTpa3ByKoBasi JIMArHOCTUKA B TEXHUKE, MPOEKIIMOHHBIM
anmapar, BOJIOKOHHAsI ONTUKA, COJIHEYHAasi OaTtapesi, CIyTHUKOBbIE PUEMHUKY, sTepHas
DHEPreTHKa U dKOJOTNYECKHUE ACTIEKThI €€ Pa3BUTHS.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPASOBAHUAJINMYHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHUs YyuyeOHoro mnpeamera «®dusnkay IJOHKHBI
OTpakaTb ~ TOTOBHOCTh M  CIIOCOOHOCTh  OOy4arolmuxcs  PyKOBOACTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEW MO3ULMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpHUEHTaLUH, MO3UTUBHBIX BHYTPEHHHX yOexIeHuH, COOTBETCTBYIOIIHNX
TPaJAULIMOHHBIM LEHHOCTSIM POCCHICKOTO OOIIECTBA, PACHIMPEHHUE KU3HEHHOTO OIbITa
U OIbITa JEATEIBHOCTM B IIPOLIECCE pPEANIM3alUMUd OCHOBHBIX  HallpaBJICHUUI
BOCIIUTATEIbHOM JIEATEIbHOCTH, B TOM YHUCJIE B YACTH:

rpaJaaHCKOr0 BOCIIUTAHUSA:

e  CpOPMHUPOBAHHOCTh TPAXKIAHCKONM MO3ULMU OOYYAIOLIErocsi KaK aKTUBHOIO H
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

e  TPHUHATHE TPaJULIMOHHBIX 00I1eYeI0BEUECKUX I'YMaHHCTHYECKUX "
JEMOKPATUYECKUX LIECHHOCTEH;

e  TOTOBHOCTb BECTU COBMECTHYIO [E€ATEIbHOCTh B HMHTEpECAX TPakIaHCKOrO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

e  YMEHHE B3aHMOJECHCTBOBATH C COLMAJIBbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIUSAMU 1 Ha3HAUCHUEM;

e  TOTOBHOCTb K TYMAaHHUTapHOW U BOJOHTEPCKON NEATEIBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHNS:

e CcpOPMHUPOBAHHOCTH POCCUNCKON IPaKJAHCKON UACHTUYHOCTH, NATPUOTU3MA;

e  IICHHOCTHOE OTHOLIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTH)KECHHSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKH U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e  CcOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO MOBEICHMUS;

e  CHOCOOHOCTH OILICHMBATh CUTyalMi0 M TPUHUMATh OCO3HAHHBIE pEIICHMUS,
OPUEHTUPYSACh HAa MOPAJIBbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YMHCIIE B
JEATEIIbHOCTU YYEHOT0;

e  OCO3HAHME JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAyIIETO.
ICTETHYECKOr0 BOCIIUTAHUSA:

e  BCTETHYECKOE OTHOUIEHWE K MHPY, BKJIIOYAs 3CTETHUKY HAay4HOrO TBOPYECTBA,
npUcyIIero pu3n4eckon HayKe.

TPYAOBOI0 BOCIIMTAHUS:

e  HHTEpEC K pa3inyHbIM cpepaM NpodhecCUOHATBHOW AESITENbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3MKOM M TEXHUKOI, yMEHHME COBEpLIATh OCO3HAHHBIN BBIOOp OynmyIien
npodeccuu 1 peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;



e  TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHHI0O U CaMOOOpa30BaHUIO B 00JIaCTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJIOTHYECKOT0 BOCIIUTAHUA:

e  c(OpMHPOBAHHOCTb  JKOJOTMYECKOM  KYJIbTYPBl, OCO3HaHHME TIJI00aJIBHOIO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

e  IUIAHUPOBAHUE U OCYIIECTBJICHHE JCHCTBHN B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HAHUS LEJIEd YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

e  pacIIMpEeHHUE ONIbITA AEATEIBHOCTH JKOJIOTMYECKON HAIPABIECHHOCTH HAa OCHOBE
UMEIOLINXCS 3HAaHUHU 10 (pusmke.

LHEHHOCTH HAYYHOI'0 MO3HAHUSA:

e  Cc(pOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (U3HUECKON HAYKH;

e  OCO3HAHME LIEHHOCTH HAyYHOH JEATEIBbHOCTH, TOTOBHOCTh B IPOLIECCE U3YyUCHHUS
GU3MKK  OCYIIECTBISATh  HPOEKTHYHD U MCCIEAOBATENbCKYIO  JIESITEIBbHOCTD
WHIUBUYAJIbHO U B TPYyIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE eiiCTBUS

ba3oBble JJornueckune aAelcTBUA:

. CaMOCTOSITEIILHO (POPMYJIUPOBATh M aKTyaJIM3UPOBATh MPOOJEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

. ONpEeAEsATh LEIH JCATEIBbHOCTH, 3aJaBaThb MapaMeTpbl W KPUTEPUH HUX
JIOCTHIKCHMSI,;

. BBISIBJISITh 3aKOHOMEPHOCTH W IIPOTHBOPEUMS B PaCcCMATPHUBACMBIX (PHU3HMYECKUX
SIBJICHUSAX;

. pa3pabarpiBaTh IIJIaH pEIICHUS MpoOJIeMbl € YYETOM aHadu3a HUMEIOIINXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

. BHOCUTh KOPPEKTUBBI B JAEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;

. KOOPJIMHUPOBATh M BBITIOJHIATH PA0OTY B YCJIOBHSX PEATHHOTO, BUPTYAJTLHOTO U
KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

. pa3BUBaTh KPEATUBHOE MBIIICHUE TTPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUSL:

. BJIAJICTh HAyYHOM TEPMHHOJIOTHEH, KIFOUEBBIMU TMOHATHSMH W METOAAMHU
buznueckoil HayKu;

. BJIaJIETh HABBIKAMHU Y4eOHO-UCCIEI0BATEILCKONM W MPOEKTHOM JeATeIbHOCTH B
obmactu (PU3MKU, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TIOMCKY
METO/IOB pEIIeHUS 3a7a4 (PU3NYECKOrO COACpKAHWSA, TPUMEHEHUIO Pa3TUYHBIX
METOOB ITO3HAHUS,



e  BJIAAETh BHUAAMHM JEIATEIBHOCTH IO TOJYYEHUID HOBOTO 3HaHHS, €ro
UHTEPIIPETALNY, TPeoOpa30BaHUIO U MPUMEHEHHUIO B Pa3IUYHBIX YUEOHBIX CHTYaIUsX,
B TOM YHCJIE TIPHU CO3JaHUH YU€OHBIX MPOEKTOB B 00J1aCTH (DUBHKH;

e BBIIBJIATH IPUYMHHO-CIIEACTBEHHBIE CBA3U U aKTYaJIM3UPOBATh 3a7a4y, BBIJIBUTaTh
TUIOTE3y €€ pEelIeHus], HAXOAUTh apIYMEHTHI JUIsl JOKA3aTeIbCTBA CBOUX YTBEPKICHUH,
3aJ1aBaTh MAPaMETPhl U KPUTEPUU PEILCHUS;

e  AHAJIM3UPOBATH MOJYYEHHBIE B XOJ€ PELICHUS 33Ja4d PEe3yIbTaThl, KPUTHUYECKH
OLICHMBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSX;

e CTaBuTh U (QopMyIMpOBaTh COOCTBEHHbIE 3aJaud B 0Opa3oBaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

e  J1aBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIIbIT;

e yYMEThb T[IEPEHOCUTh 3HAHMS 1O (QU3MKE B  MPAKTUYECKYIO  001acThb
KU3HEIECATEIIBHOCTH;

e  yYMETb UHTEIPUPOBATH 3HAHMS U3 PA3HBIX IPEIMETHBIX 00IacTeH;

e BBIIBHUIaTh HOBBIE UJIEH, ITPEJIaraTh OPUTHHAIBHBIE TOJXO/IbI U PELICHUS;

e  CTaBUTb NPOOJEMBI U 33/1a4H, IOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pa6ora ¢ undpopmaunmeii:

e  BIAJACTh HABbIKAMHU TMOJY4YeHHs] HHGOpMaLUU (PUINYECKOTO COAEPKAHUS U3
VUCTOYHHKOB pa3HbIX THUIOB, CAMOCTOSITENIBHO OCYIIECTBIATH IIOMCK, aHaJM3,
CUCTEMATU3ALMI0 M HWHTEpPOpETalHio HHPOPMALMK Pa3IWYHBIX BUAOB U (opMm
MPE/ICTABIICHHUS;

e  OILICHMBATh JJOCTOBEPHOCTh MH(POpPMAIUH;

e  HCIIOJIb30BaTh CPEACTBAa MHPOPMAILIMOHHBIX 1 KOMMYHHMKAIIMOHHBIX TEXHOJIOTUN B
pPEIIEHMM KOTHUTHBHBIX, KOMMYHHMKAaTHUBHBIX M  OpPraHU3allMOHHBIX 3a1ad C
coOmoicHueM TpeOOBaHM  APrOHOMHUKH, TEXHUKHM OE€30MAaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MpaBOBbIX H OATUYECKUX HOPM, HOPM HMH(GOPMALMOHHON
0e3011aCHOCTH;

e  CO3JaBaTh TEKCTHI (PU3UUECKOIO COJEP)KaHUs B Pa3NUYHBIX (Popmarax ¢ yuyé€Tom
Ha3HAuYeHUs HMHPOpPMALMU U LEJIEBON ayIuTOpHUM, BBIOMpas ONTUMAIIbHYIO (popMy
MPEICTABIICHUS U BU3yaJlU3al1u.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:

e  OCYUIECTBJIATH OOIIEHUE HA ypOKaX (PU3UKU U BO BHE-YPOUHOIl 1€ATEIHHOCTH;

e  pAacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYaIlM U CMATYaTh KOH(QIUKTHI;

e  Ppa3BEPHYTO M JIOTMYHO M3Jaratb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

e TINOHMMAThb M HCIOJB30BaTh NPEUMYIIECTBA KOMAHIHOM WM WHIWBUAYaJIbHOU
padoThI;

e  BbIOMpaTh TEMAaTHKy M METOAbl COBMECTHBIX JEHCTBHM € y4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJIeHA KOJUIEKTHUBA,;



e  IIPUHHUMATH LEJIM COBMECTHOM JAEATEIBHOCTH, OPraHU30BBIBATh U KOOPJANHUPOBATH
JNEUCTBUS N0 €€ JOCTHKEHMIO: COCTaBIIATH IUIAH JACMCTBHUM, PACHpPEAENSATh POIU C
y4E€TOM MHEHHUW YYaCTHHKOB, OOCYKJ1aTh PE3YJIbTATHl COBMECTHOM pabOTHI;

e  OLCHMBATh KAa4€CTBO CBOEr0 BKJIaJa M KaXXJIOTr0 YYaCTHHKAa KOMaHJAbl B OOIIMH
pe3yJsbTaT no pazpabOTaHHBIM KPUTEPUSIM;

e  IIpe/ularaTb HOBBIE IPOEKTHI, OLEHUBATHL MAEU C TIO3ULUUU HOBU3HBI,
OPUTMHAJIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

e  OCYIIECCTBIISITh MO3UTUBHOE CTPATETMYECKOE MOBEICHHUE B PA3JINYHBIX CUTYyalUsX,
IPOSIBIISATE TBOPUYECTBO U BOOOPAKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBUS

Camoopranusauus:

e  CAMOCTOSITEJIBHO OCYIIECTBIIATh IMO3HABATEIbHYIO JAESATEIBHOCThH B OOJACTH
(GU3UKN ¥ AaCTPOHOMUH, BBISBIIATH IPOOJIEMBI, CTABUTHh U (POPMYIUPOBATH COOCTBEHHBIE
3aJ1a4u;

e  CaMOCTOATEJIBHO COCTAaBIATH IUIAH PELICHUs PACYETHBIX M KAYECTBEHHBIX 3a/ad,
IUIaH  BBIMOJHEHUS NPAKTUYECKOM padoThl € YY4E€TOM UMEIOIIHUXCA PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEATNIOYTEHUI;

e  1aBaTh OLIEHKY HOBBIM CUTYalLMIM;

e  pacIIUpSATh paMKH y4e€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

e  J€NaTh OCO3HAHHBIM  BBIOOpP, AapryMeHTUpoBaThb €ro, OpaTh Ha ceod
OTBETCTBEHHOCTb 3a PEILIECHHUE;

e  OLICHUBATh NPUOOPETEHHBIHN OMBIT;

e  CHOCOOCTBOBaTh (DOPMUPOBAHUIO U MPOSIBICHUIO SPYAMUIMH B 00J1acTU (PU3KKH,
MOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

e  JaBaThb OLEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B JIESTEIBHOCTb,
OLICHUBATbh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

e  BIAJACTh HAaBbIKAMHU IO3HABATENBHOM pEQIIEKCHH KaK OCO3HAHHUS COBEPIIAEMbIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUN;

e  HCHOJNB30BaThb MNPUEMBI pedJeKcUud Jid OLEHKA CHUTYyalluM, BbIOOpa BEPHOIO
peleHus;

e  YMETb OLECHMUBATH PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKEHHUIO;
e INpPUHHMAThb MOTHBBl M AapryMEHTBhl JPYIrMX NpPH aHAJIU3E PE3YJIHTATOB
NEATEIbHOCTH;

e  IpPUHUMATH ce0sl, IOHUMAasi CBOU HEAOCTATKU U IOCTOMHCTBA;

e  IIPUHMMATb MOTHBBI M AapPryMEHTbl JPYIMX IIpU AaHAIU3€ PE3yJIbTaTOB
NEATEIBHOCTH;

e  TpHU3HABATh CBOE MPaBO U MPABO APYTUX HA OIIUOKH.



B mporecce TOCTHKEHUS TUUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTrpamMMbl 10 (hU3UKE
JUIS. YPOBHSI CpeIHEro ooOImero o0pa3oBaHUs Yy OOYYarOIIMXCS COBEPIICHCTBYETCS
HYMOLIMOHAJIBHBIN UHTEIUIEKT, MPEANoaralonui chopMUpPOBaHHOCTD:

e  CaMOCO3HAHHWS, BKIIIOYAIOUIETO CIIOCOOHOCTh IMOHMMATh CBOE 3MOIMOHAJIBHOE
COCTOSIHME, BUJIETh HAPABJICHUS Pa3BUTHsI COOCTBEHHON AMOLIMOHAIIBHOMN cepbl, ObITh
YBEPEHHBIM B ce0¢;

e  CaMOpEryJMpOBaHMs, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJIEHUE, CIIOCOOHOCTh aJallTUPOBATHCS K IMOLIMOHAIBHBIM
U3MEHEHUSIM U NPOSIBISITh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

e  BHYTPEHHEW MOTHBAlLM{, BKJIIOYAIOLIEW CTPEMIICHHE K IOCTHIKEHUIO LEIU U
yCIexy, ONTHMH3M, HWHULIHUATUBHOCTb, YMEHHE JIEMCTBOBAaTb, HCXOAS H3 CBOMX
BO3MOKHOCTEH;

e  OMIATUM, BKJIIOYAIOIIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE
JIPYTUX, YIUTHIBATh €r0 IPHU OCYIIECTBIEHUHU OOILEHUS, CTIOCOOHOCTh K COYYBCTBHIO U
CONEPEKUBAHHUIO;

e  COLMAJBHBIX HABBIKOB, BKIIIOYAIOMIMX CIHOCOOHOCTH BBICTpAaMBaTh OTHOUIEHUS C
JIPYTUMU JIOAbMU, 32800 TUTHCS, POSIBISATH UHTEPEC U pa3peniaTb KOHQIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDBI

K xonuy oOyuenuss B 10 knacce npeaMeTHbIE pe3ysibTaThl Ha YriayOJIEHHOM YpPOBHE
JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUaIOLIUXCSl YMEHHUIA:

e  MOHUMATh POJb (PU3MKU B HKOHOMHUYECKOM, TEXHOJIOTMYECKOM, IKOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKOUM cdepax AesATENbHOCTH YEJIOBEKa, pOjib U MECTO (PU3UKH B
COBPEMEHHOW HAYYHOW KapTUHE MHUPA, 3HAYEHNE OMUCATENBHON, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTHFHONM W TPOTHOCTHYECKOW (YHKIHHA (HU3UIECKON TEOpHH — MEXAaHHKH,
MOJICKYJISIpHOM ~ (U3MKKM W TEPMOAMHAMUKH, pOJIb (PU3UYECKOW TEeopuu B
dbopMHUpOBaHUY MTPEACTABICHHUN O (PU3UIECKON KapTHHE MHPA;

e  pa3nIMyaTh YCJIOBHUS MNPUMEHHUMOCTH MojeNed (PU3MYECKHX Tell U MPOILECCOB
(s1BEeHMI): MHEpLUHATbHASA CUCTEMa OTCUETa, aOCOJMIOTHO TBEPAOE TEJNO, MaTEepHAIIbHAS
TOUKA, PAaBHOYCKOPEHHOE JBWXKEHHE, CBOOOJHOE TMaJeHue, aOCONIOTHO YyIpyras
nedopmarusi, abCOMIOTHO YIPyroe M aOCOJIOTHO HEYIPYroe CTOJKHOBEHHS, MOJAEIU
rasza, JKHJAKOCTH U TBEPAOTO (KpUCTAUIMUECKOTO) Teja, UJeabHbIA Ta3, TOYCUHBIN
3apsizl, OHHOPOJHOE AIEKTPUUECKOE TOJIE;

e  paznmuyaTh YCIOBUS (TpaHUIbI, 00JACTH) MPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMK XapakTep (yHAAMEHTaIbHBIX 3aKOHOB U OrPAHUYECHHOCTD
VCIIOJIb30BaHUs YAaCTHBIX 3aKOHOB;

e  AHAIM3UPOBATH U OOBACHATH MEXAHMYECKHE MPOLECCHl W SBIICHUS, HCIOIb3Ys
OCHOBHbBIC TIOJIO)KEHHUSI W 3aKOHbl MEXaHMKH (OTHOCHTEIbHOCTh MEXaHUYECKOIro



JIBIDKEHUS, (HOPMYJIbl KHHEMATHKHA PAaBHOYCKOPEHHOTO JIBIDKCHHS, MPeoOpa3oBaHUs
["anunes 1J1st CKOPOCTH U MEPEMEILEHHUS, 3aKOHbI HbI0TOHA, MPUHLIUIT OTHOCUTEIBHOCTH
['anunes, 3aKOH BCEMUPHOIO TATOTEHHWS, 3aKOHbl COXPAaHEHUS HUMIIyJbca H
MEXaHUYECKON SHEPTUu, CBSA3b PAOOTHI CUJIBI C U3MEHEHUEM MEXAHMUYECKOW IHEpPTuH,
yCIIOBUSI paBHOBECHS TBEPAOro Tejia), MPU 3TOM HCIOJIb30BATh MATEMAaTHYECKOE
BBIpQXCHHE 3aKOHOB, YyKa3bIBaTh YCIOBUS TNPUMEHUMOCTH (PU3UYECKHX 3aKOHOB:
npeoOpa3zoBanuii ['amumesi, BTOpPOTO ¥ TPEThEro 3aKOHOB HpIOTOHA, 3aKOHOB
COXPaHEHHS UMITYJIbCA U MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e  AHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE TPOLECCHl U SBJICHHS, HCIHOJIb3YS
ocHoBHbIe TON0XKeHUsT MKT u 3aKkoHBI MOJIEKYJSIpHOM (U3UKKM U TEPMOAUMHAMHUKU
(CBsA3b JaBIICHUSI WACAIBHOTO Ta3a CO CPEAHEH KUHETUYECKOM HHEpPrueil TEImIoBOro
JBUKEHUS U KOHLEHTpAUEH €ro MOJIEKYJ, CBSI3b TEMIEPAaTyphl BEIIECTBA CO CPEIHEN
KMHETUYECKOW SHEpPruel TEIUIOBOIO JIBMJKEHUSI €ro 4YacTull, CBS3b JIaBJICHUS
UJICAJTbHOIO Ta3a ¢ KOHLEHTPALMEl MOJIEKYJl M €ro TeMIepaTypod, ypaBHEHUE
MenneneeBa—Knanepona, NEPBbIM 3aKOH TEPMOJWHAMHUKH, 3aKOH COXPAHEHUS
PHEPruM B TEIUIOBBIX IMIPOLIECCaX), MPU OSTOM HCMOJIb30BATh MAaTEMaTUYECKOE
BBIPOKEHHE 3aKOHOB, YKa3bIBaThb YCIOBUS MPUMEHUMOCTH YypaBHEHHs MeHeneeBa—
KnanerpoHna;

e  AHAIM3UPOBATh U OOBACHITH DJIEKTPUUYECKUE SIBIICHUS, HUCIOJIb3YS OCHOBHBIC
MOJIOKEHUS! U 3aKOHBI AJEKTPOJMHAMUKH (3aKOH COXPAHEHHUS 3JIEKTPUUECKOro 3apsiia,
3akoH KylioHa, IOTEHIMAIBHOCTD AJEKTPOCTATUYECKOTO MOJISl, MPUHLIUI CYNEPHO3UIIUN
ANEKTPUUYECKUX TOJIEH, ITPU 3TOM yKa3bIBasi YCIOBUS MPUMEHUMOCTH 3akoHa KyrnoHa, a
TaKKe MPAKTUYECKU BaKHBIE COOTHOIIEHMS: 3aKOHbI Oma Juisi y4yacTkKa Lenu U IJIs
3aMKHYTOM 3JIEKTPUYECKOM 11enu, 3akoH JIxoyns—Jlenna, nmpasuna Kupxroda, 3akoHbI
Ddapajes AJis1 SJIEKTPOIIN3a);

e  ONWCHIBaTh (PU3MYECKHE TMPOLECChl U  SABJICHUS, HCIONb3YyS BEIUUYUHBL:
NEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, UMITYJIC TEJNA U CHUCTEMBI TE€J, CUJIA, MOMEHT
CUJIbl, JaBJ€HUE, MOTCHIHAIbHAS SHEPTUs, KUHETHUYECKas HSHEPrusi, MeXaHuuecKas
9HEprus, paboTa Cuibl, LEHTPOCTPEMUTEIHLHOE YCKOPEHHE, Cujla TAXKECTH, Cuja
YOPYTrOCTH, CUJIa TPEHMSI, MOIIIHOCTb, SHEPTUsl B3aUMOJICHCTBUSA Tesa ¢ 3eMIEN BOIU3U
e MOBEPXHOCTU, PHEPrus ynpyrou aedopmanuu MPY>KUHBI, KOJUYECTBO TEIJIOTHI,
abCcooTHas TeMmmeparypa Tena, paboTa B TEepMOJAMHAMHUKE, BHYTPEHHSISI SHEPTHS
UJICATHPHOTO OJHOATOMHOTO Ta3a, paboTa MIealbHOTO ra3a, OTHOCUTEIbHAS BIIAXKHOCTh
Bo3nyxa, KIIJI wmaeanbHOro  TEMJOBOrO  JIBUratTessi;  DJIEKTPUYECKOE  TIOJIE,
HaIpsKEHHOCTh 3JIEKTPUYECKOIO MOJIS, HANPSHKEHHOCTD IMOJIS TOYEYHOIrO 3apsiia WIH
3apsSUKEHHOTO I1apa B BAKyyMe€ M B JUAJIEKTPUKE, MOTEHLHAN 3JIEKTPOCTATUYECKOTO
NOJISI, Pa3sHOCTh MOTEHLMAJIOB, 3JEKTPOJBMIKYIIAs CUJIA, CUJIa TOKA, HaIpsSHKEHUE,
MOIIIHOCTh TOKa, 3JEKTpUYECKas EMKOCTh IUIOCKOTO KOHAEHCATOpa, CONPOTUBIIECHUE



ydacTKa IENMU C TOCJIEeNOBATEeIbHBIM W TapaJlIeIbHBIM COSIUHEHUEM PE3NCTOPOB,
DHEPTHUS DICKTPUIECKOTO TIOJIST KOHEHCATOPA;

e  O0OBACHATH OCOOEHHOCTHU TMPOTEKAHWUS (UINYECKUX SIBICHUM: MEXaHUYECKOE
JBIDKEHUE, TEIJIOBOE JBWKEHUE 4YACTHUI[ BEIIEeCTBa, TEIUIOBOE paBHOBECHE,
OpoyHOBCKO€ JIBIKeHUE, AU dy3usl, UCTIapeHue, KUMeHUe U KOHACHC CAIus, TIaBJIeHHUE
W KPHUCTAIUIM3allds, HAMPABICHHOCTh  TEIUIOTIEpENay,  JJICKTpH3aIus  Tel,
HKBUMOTCHIIMAIILHOCTh TTOBEPXHOCTH 3aPsHKEHHOTO MPOBOTHHKA,;

e  TMPOBOAUTH UCCIEAOBAHHE 3aBUCUMOCTH OJHOM (PU3NUYECKON BEJIMUYUHBI OT JPYroi
C UCIOJIb30BAaHUEM IMPSMBIX HM3MEPEHUH, MPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpOBaTh Pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUYECKHX BEJIUYUH B BHUJC
rpadUkoB C Y4€TOM aOCOJIIOTHBIX MOTPEIIHOCTE H3MEpPEeHUM, JeaTh BBIBOJBI IO
pe3yapTaTaM HCCIeA0BaHNUS;

e  TPOBOAUTH KOCBEHHBIE M3MEpPEHUS (U3MUECKUX BEIWYUH, NMPU ITOM BBHIOUPATH
ONTUMAJIbHBIA METOJ W3MEpPEHHs, OIICHUBAaTh aOCOJIOTHBIE U OTHOCUTEIHHBIC
MOTPENTHOCTH TIPSAMBIX U KOCBEHHBIX H3MEPEHUN;

e  TPOBOAWTH OMBITHI 1O TIPOBEPKE TPEIIOKCHHOW THITOTE3bl: IIJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATH TIOJTyUYCHHBIE
PE3yNbTATHI U JACNIaTh BHIBOJ] O CTATYCE MPEIOKEHHON TUIIOTE3bI;

e coOmromaTh mpaBwia OE30MACHOTO TpyJda NpHU MPOBEACHUH HCCIEIOBAHUN B
paMKax y4eOHOTO DKCIEePUMEHTa, MPAKTHUKyMa H y4eOHO-HCCIIEIOBATEILCKON U
MPOCKTHOW  JICSITEIIBHOCTH C  HKCIOJB30BAHMEM HW3MEPUTEIBHBIX YCTPOWCTB U
J1a060paTOpHOTO 00OPYOBAHUS;

e  pemaTh pacu€THBIC 3a/Ja4d C SIBHO 3aJIAHHOW W HESIBHO 3aJaHHON (U3MYECKOU
MOJIEJIbIO: HA OCHOBAaHWH aHAJIM3a YCJIOBUSI OOOCHOBBIBAThH BIOOP (hM3UUECKON MOJIEIH,
OTBEYAOIICH TPeOOBAHMSIM 3aa9d, IPUMEHITH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH 1
MOCTYJaThl (PU3UYCCKUX TEOPUH MPU WCIOJB30BAHUUM MATEMaTHYCCKUX METOJIOB
pemieHuss 3aga4, TMPOBOJWUTH pacdy€Thl HAa OCHOBAHUM HWMEIOMIMXCS JIAHHBIX,
aHAIM3UPOBATh PE3yJbTAaThl W KOPPEKTUPOBATh METOMbI PEMICHUS C YYETOM
MOJIYYCHHBIX PE3yJIbTAaTOB;

e  pemaTh Ka4eCTBCHHBIC 3a7aud, TPEOYIOIME NPUMCHCHHS 3HAHWM W3 Pa3HBIX
paszmenoB Kypca (U3MKH, a TaKKE HWHTETPAMM 3HAHWA W3 JAPYTHX TIPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JIOTHYECKYIO IIETIOYKY PACCYKICHUN C
OTIOPOI Ha N3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKUE SBIICHUS;

e  HCIOJB30BaTh TEOPETHYECKHE 3HAHMS JUISI OOBSICHCHUS OCHOBHBIX NPHHIIUIIOB
paboThl U3MEPUTENbHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTHYECKHX
IIPOLIECCOB;

e  TPUBOIUTH TPHUMEPHI BKJIAZa POCCHHCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0OBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U
TEXHOJIOT UM,



e  AHAJNM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHOMN
JESITEIbBHOCTH YEJIOBEKAa, CBS3aHHOW C (DU3MUECKUMU TPOIECCaMM, C TO3UIIHA
DKOJIOTHYECKON 0€30MacHOCTH, IIPEACTABICHNN 0 palOHAJIBHOM
IPUPOJIONIOIB30BAaHUM, a TAaKXKE PasyMHOM HCIOJb30BAaHUU AOCTHM)KEHUW HAyKU U
TEXHOJIOTHH JUIsl JaNbHENUILETO pa3BUTHSI YEJIOBEYECKOT0O O0ILECTBA;

e  TMPHUMEHATh pa3IWYHbIE CHOCOOBl paboTel ¢ uH(popManuend (uznIecKkoro
COJIEp>KaHUSI C MCIOJb30BAHUEM COBPEMEHHBIX WH(GOPMAIMOHHBIX TEXHOJOTHH, TpU
TOM HCIIOJIb30BaTh COBPEMEHHBbIE HMH(POPMAIMOHHBIE TEXHOJIOTUN JUIsl IIOMCKa,
nepepaboTKi U MpeAbsABICHUsS Y4eOHOM M HAy4YHO-NOMYJISIPHON uHpOpManu,
CTPYKTYpUPOBaHUS M MHTEpOpeTaluud WHGOpMaLKU, MOJYYEHHOM M3 pa3IMuHbIX
MCTOYHHUKOB, KPUTHYECKU aHAIU3UPOBAThH MOJIYYaeMYI0 HMH(POPMALIMIO U OLICHUBAThH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWM, Tak M Ha OCHOBE aHaIH3a
UCTOYHUKA UHPOpMaLUY;

e  TMpPOSABIATH OPraHMU3ALMOHHBIE W TIO3HABATEJbHBIE YMEHMSI CaMOCTOSTEIBHOIO
NpUOOPETEHUs] HOBBIX 3HAHUW B IMIPOLIECCE BBINOJHEHUS MPOEKTHBIX U Y4YEOHO-
HCCIIEIOBATENbCKUX padoT;

e  paboTaTh B IpyNIE C UCIOJHEHUEM PA3IUYHBIX COLMAIIBHBIX POJIEH, JIaHUPOBATh
pa®oTy TIpynmbl, palMoOHAIbHO paCHpPEneNaTh JEeATENbHOCTh B HECTaHAAPTHBIX
CUTyalUsiX, aJleKBaTHO OLIEHUBATh BKJIAJ Ka)KJOT0 U3 YYaCTHUKOB I'PYIIIBI B pEIICHUE
paccMaTpuBaeMoi MpoOJIeMbl;

e  TMPOSABIATH MOTHBALMIO K Oyaymed npodecCHOHANbHON MAESITeNIbHOCTU TI0
CIEIHUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQuIIs.

K xonuy oOyuenuss B 11 knacce npeaMeTHbIC pe3ysibTaThl Ha YriayOJEHHOM YpPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHaOLIUXCSl YMEHHUIA:

. MOHUMATh POJIb (PU3UKH B IKOHOMHUYECKOM, TEXHOJIOTMYCCKOM, COIMAIBHON U
THUYECKON cepax NeATeIbHOCTH YeNIOBEKa, poJib U MECTO (PU3MKHM B COBPEMEHHOMU
Hay4YHOU KapTUHE MUPA, POJIb ACTPOHOMUU B MPAKTUYECKOUN NEATEIIBHOCTH YEIOBEKA U
JaJbHEUIIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYECHUE ONMCATEIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIbHOM M MPOTHOCTHYECKOW (YyHKUMHA (HU3nUecKoit
TEOPUU — DIIEKTPOAVMHAMUKH, CIELUAJIBHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOW
busuky, poab GuU3NUecKo Teopur B (GOPMHUPOBAHUU TMPEACTABICHUNA O (PU3NUIECKOM
KapTUHE MHpa, MECTO (PU3MYECKON KapTUHBI MHpa B OOIIEM pAIYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPO/IE;

e  pa3nMyaTh YCIOBUS NPUMEHUMOCTH MOJENed (PU3NYECKUX Tel U MPOIECCOB
(sABJE€HUI): OJHOPOJHOE  DJIEKTPHUYECKOE M  OJHOPOJHOE MAarHUTHOE  IOJIS,
rapMOHMYECKHE KoJjeOaHus, MaTeMaTUYeCKUH MAasSTHHUK, WJCATbHBIA MPYKUHHBIHI
MasITHUK, TApMOHUYECKUE BOJIHBI, UJCANbHBIA KOJIeOATEIbHBI KOHTYp, TOHKAS JIMH3A,
MOJENEN aToMa, aTOMHOTO siIpa U KBAHTOBOM MOJEINIH CBETA;



e  paznmMuaTh YCIOBHUS (TpaHUIlBI, 00JACTH) MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB,
MOHMMAaTh BCEOOIMH xapakTep (yHIAMEHTaIbHBIX 3aKOHOB U OTPaHHUYEHHOCTH
MCITOJIb30BAHUS YACTHBIX 3aKOHOB;

e  AHAIM3UPOBATH U OOBICHATH ANEKTPOMATHUTHBIE MPOUECCHI U SIBJICHUS, UCTIONb3YS
OCHOBHBIC TIOJIO)KEHHMSI M 3aKOHBI DJIEKTPOJUHAMUKH U CIEUUAJIBHOM Teopuu
OTHOCUTEIBHOCTH (3aKOH COXPAHEHMS 3JIEKTPUYECKOIro 3apsja, cuia Ammepa, cuia
Jlopenmia, 3akOH SJIEKTPOMArHUTHOM WHAyKUMM, mpaBwio Jlenua, cBss3p DJIC
CaMOMHIYKIIMH B JIEMEHTE JIEKTPUUYECKOM IIEMU CO CKOPOCTHIO U3MEHEHHUS CUJIbI TOKA,
MOCTYJIaThl CIIEUAILHON TEOPUU OTHOCUTEIBLHOCTH DUHINTEIHA);

e  AHAJIM3UPOBAaTh MU OOBSICHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJIb3YS
MOJIOKEHUS! KBAHTOBOM (pM3HKM (ypaBHEHME DUHINTENHHA 151 GoToddeKra, nepBblid U
BTOpOM MOCTyJaTel bopa, mpUHIMI COOTHOILIEHUs HeompeaenéHHocTeil [elizeHoepra,
3aKOHBI COXPAHEHUs 3apsI0BOTO U MacCOBOT'O YMCEJ U SHEPIHH B SIICPHBIX PEaKLUsX,
3aKOH PaJIMOaKTUBHOTO pacnaaa);

e  ONWCHIBaTh (PU3MYECKHUE TMPOLECCHl U  SBJICHUS, HCIONb3YyS BEIUYUHBIL:
HaIpPSHKEHHOCTDh  3JIEKTPUYECKOTO MMOJS, MNOTEHLIHMAT 3JIEKTPOCTATHYECKOro MOJ,
Pa3HOCTh TMOTEHUHUANOB, A3JIEKTPOABMKYIAA CHJIA, HWHAYKIHMS MAarHUTHOTO TOJIA,
MarHuTHbIA TOTOK, cwiIa AwMIiepa, HWHIYKTUBHOCTb, JJEKTPOABMKYIIAs CHJIa
CaMOMHIYKIIMM, SHEPrUsi MAarHUTHOTO MOJS NMPOBOJHUKA C TOKOM, PEISTUBUCTCKHM
UMITYJIbC, TIOJIHAsA DHEPTUsl, SHEPTHUsl MOKOS CBOOOJHON YaCTHULbI, SHEPTUS U UMITYJIbC
(GoTOHA, MacCOBOE YHCIIO U 3apsij A/1pa, SJHEPTHS CBA3M SAPa;

e O0O0BACHATH OCOOEHHOCTU MPOTEKAHMUS (PUINYECKUX SIBICHUN: 3JIEKTPOMArHUTHas
UHAYKILNS, CAMOMHAYKLHUSA, pe30HaHC, UHTep(hEpEeHLIUs BOJH, AUPPAKIMS, TUCIIEPCHS,
MOJIHOE BHYTPEHHEE oTpaxeHue, hotodnekrpuieckuit apdext (hotoaddexr), anvda- u
Oeta-pacnabl sa€p, raMMa-uU3JIy4eHHe siiep, GU3NUEeCKUEe MPUHLMIBI COEKTPATIbHOTO
aHanu3a u paboThI Ja3epa;

e  ONpPEACNISITh HANMPABJICHUE HWHAYKIIMM MarHUTHOTO TMOJs MPOBOJHHUKA C TOKOM,
cuibl Amriepa u cuisl JlopeHua;

. CTPOUTH H300paKEHHE, CO3/IaBaeMO€ IUIOCKMM 3€pKaJioM, TOHKOW JIMH30HM, U
pacCUUTHIBaTh €r0 XapaKTePUCTUKH;

e  MPUMEHITh OCHOBOIMOJATralOUIMEe ACTPOHOMHUYECKHE IMOHSATHSA, TEOPUU U 3aKOHBI
JUISL aHalu3a U OOBACHEHUS (PU3MUECKUX MPOLECCOB, MPOUCXOIANIMX B 3BE3MAX, B
3BE3AHBIX CHCTEMAaX, B MEXXTaJTaKTHUYECKON cpejie; IBUKEHHUS] HEOECHBIX TeJl, 3BOJIIOLUU
3BE31 U BeenenHou;

e  TMPOBOAUTH  MCCIENOBAHUE  3aBUCUMOCTEM  (PU3MYECKHX  BEIUYMH  C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHHH, NpPHU ITOM KOHCTPYUPOBATh YCTaHOBKY,
¢ukcUpoBaTh PE3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B BHJE
rpadukoB ¢ y4€ToM aOCOJIIOTHBIX MOTPEIIHOCTEH H3MEPEHUM, NeJaTh BBIBOJBI IO
pe3yibTaTam UCCleI0BaHuUs;



e  TPOBOJIUTH KOCBEHHBIE HM3MEpeHHUs (U3NUYECKUX BEIUYHMH, MPU 3TOM BHIOMpATH
ONTHUMAJIbHBIA METOJ H3MEpPEHHs, OLIEHMBAaTh aOCOJIOTHBIE U OTHOCHUTEJIbHBIC
MOTPENIHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUM;

e  TPOBOAUTH ONBITBI MO TMPOBEPKE MPEIJI0KEHHON THUIIOTE3bl: IJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, AHAJIM3UPOBATH MOJyUYECHHbIE
pE3yNbTAThI U AENIaTh BBIBOJ O CTATyCE MPEJIOKEHHOMN TUIIOTE3bI;

e  OIHKCHIBATh METOBI MTOJIYYEHHUS] HAYYHBIX aCTPOHOMHUYECKHX 3HAHMIA;

e coOmomaTh mpaBmwiia OE€30MACHOTO TpyJda NpH MPOBEIACHUU HCCIEIOBAaHUN B
paMKax y4yeOHOro JKCIEPUMEHTa, MpaKkTUKyMa MU Yy4eOHO-UCCIIEeIOBATEIbCKOH U
IIPOCKTHOW  JIEATEIIBHOCTH € HCIOJb30BAHHEM HW3MEPUTENIBHBIX YCTPOWCTB H
71a00paTOPHOTO 000PYAOBAHUS;

e  pemiaTh pacu€THBIC 3a/laud C SIBHO 3aJlaHHOM M HEABHO 3aJaHHON (U3MYEeCKOn
MOJIEJIbIO: HA OCHOBAaHMM aHajdu3a YCJIOBUS BBIOMpAaTh (U3MUECKHE MOJENH,
OTBEUalole TPeOOBaHUAM 3a/lauk, IPUMEHATh (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTHU U
NOCTYyJaThl (PU3NYECKUX TEOPUH MpPU UCIOJB30BAHUM MATEMAaTUYECKUX METOJI0B
pelieHuss 3agad, IMPOBOJWUTH pPAcdy€Tbl HAa OCHOBAHWM HMEIOIIMXCA JAHHBIX,
aHAIM3UPOBaTh PE3YyJbTaTbl W KOPPEKTUPOBATh METOJbl pEIICHUS C Y4YETOM
IIOJIyYEHHBIX PE3YyJIbTAaTOB;

e  pemarh KauyeCTBEHHbIE 3a/ayd, TPeOyIolIMe NPHUMEHEHUS 3HaHUW U3 pa3HbIX
pa3zienoB Kypca (U3MKHM, a TakKe HWHTErpallMd 3HAHUM W3 JPYruX NpeIMETOB
€CTECTBEHHO-HAYYHOr0 LMKJA: BBICTPAUBAaTh JIOTMYECKYIO LIEMOYKY PACCYKIECHUU C
OIOPOH Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHMUS;

e  HCIIOJIb30BAaTh TEOPETUYECKUE 3HAHMS AJIi OOBSICHEHHS OCHOBHBIX IMPHUHIIUIIOB
paboThl M3MEPUTETBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB M TEXHOJIOIMUECKHUX
IIPOLIECCOB;

e  MPUBOJIUTH NPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHH;

e  AHAIM3UPOBAThL W OLEHUBATh IMOCJIEACTBUS OBITOBOM M TMPOU3BOJCTBEHHON
JESATEIbHOCTH 4YEJIOBEKAa, CBS3aHHOM C (U3MYECKUMM TMpOLIECCaMH, C TO3UIUHN
AKOJIOTUYECKOU 0e30MMacHOCTH, MIPEICTABIECHUN 0 palMOHAITBHOM
IPUPOAOIOIb30BAHUH, A TAaKK€ Pa3syMHOM HCIOJIb30BAHUM JOCTHKEHUNH HAYKH U
TEXHOJIOTUH ISl JabHEHIIEro pa3BUTHS Y€JIOBEUYECCKOTO OOIIECTRA;

e  TMPUMEHATH pa3IU4Hble CrIocoObl padboThl ¢ uHPoOpMauuend (PU3NUECKOro
COJIEp>KaHUsI C HCIOJIb30BAHUEM COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHM, MpH
TOM HCIIOJIb30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUM [UJIsl TIOMCKa,
nepepaboTKi U TMPEeAbSBICHUS Y4eOHOM | HAYYHO-MOMYJISIpHON uHOpMaIu,
CTPYKTYPUPOBaHUS M HMHTEpPHpeTaluud HWH(GOPMaLMU, MOJYUYEHHOM M3 pa3IMuHbIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOJy4yaeMyt0 MHPOPMALIUIO U OLIEHUBATh €€



JOCTOBEPHOCTh KaK Ha OCHOBE HMEIONIMXCA 3HAHUM, TaK W Ha OCHOBE aHAJIN3a
UCTOYHHUKA MHPOpMAIUH;

e  MPOSBIATH OPraHU3ALMOHHBIE W TO3HABATEIbHBIE YMEHHS CaMOCTOSITEIBHOIO
OpUOOpETEHUs] HOBBIX 3HAHUM B TMPOLIECCE BBIIOJHEHUS IPOEKTHBIX U Yy4eOHO-
UCCIIEI0BATENCKUX padoT;

e  paboTaTh B IPyNIE C UCIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH, JIAHUPOBATH
paboTy Tpynmbl, pPALMOHAIBHO PAaCHpPElesaTh JEATEIbHOCTh B HECTAHIAPTHBIX
CUTyalusiX, aJleKBaTHO OLEHUBATh BKJIAJ Ka)KJOTO0 U3 YYaCTHUKOB I'PYIIBI B PEIICHUE
paccmMaTpuBaeMoil poOIeMBbl;

e  IMpPOSABIATh MOTHUBALMIO K Oyaymed npopecCHOHaIbHOM JAEATEIbHOCTH IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOPUIIS.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl

KoauuecTBO 4acoB

Bcero

Pasnea 1. HAYUHBIA METO/1 ITIO3HAHUS ITIPUPOIbI

KonTpoabubie
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
Uroro no pazueny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Crartuka TBEpIOTO TENA 5 1
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1
Hroro no paszneny 35

Paznen 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmoaunamuka. TeroBble MaITUHBI 20 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
’ TIepeXOo/Ibl
Uroro no pazgeny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpUYECcKoe ToJie 24 1
4.2 ITOCTOSTHHBIN DIIEKTPUYECKUM TOK 24 1




4.3 Toku B pa3MyHbIX Cpeaax

6
Hroro no pazgeny 54
Paznen 5. PUBHUYECKUN MPAKTUKYM
5.1 PuU3NYECKUN IPAKTUKYM 16 16
Hroro no pazueny 16
PesepBHOE Bpems 10 ‘
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170

16




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
1.1 MarnuTHOoe nosue 14
1.2 DNeKTpOMarHuTHAasE UHIAYKIIHS 13 1
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
22 DJEeKTpPOMarHUTHBIC KOJICOaHUS 15
)3 MexaHnyeckne U 3JEKTPOMarHuTHbIE 10 |
BOJTHBI
2.4 Onruka 25 1
Hroro no pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOIHOBOM Ayanu3m 15

4.2 ®uszrka aroma 5

43 @du3MKa aTOMHOTO S7Ipa U 3JI€MEHTapHBIX 5

YaCTHI]




Uroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DJIEMEHTHI aCTPOHOMHUH U acTPOPHU3NKHI 12
Hroro no pazneny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 Pu3n4ecKuil TPaKTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
' JeSITEIIbBHOCTH, IPUOOPETEHHOTO NPU
u3ydyeHuu kypeca ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

dwusnka — pyHAaMEHTATBFHAS HayKa O
npupoze

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

HayuHblii MeTOI TO3HAHUS] U METOBI
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
Mo3HaHus pupoabl. Habmonenue u
SKCTIIEPUMEHT B U3HKE

Crioco6b1 u3MepeHHst (PU3NYECKUX BETUYUH

AOCOIIIOTHAA ¥ OTHOCUTEIIbHAS
MNOTPEIIHOCTH U3MEPEHUIN (PU3NYECKUX
BCIINYUH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3uKku B pOPMHUPOBAHUHN COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
NEeATeIFHOCTH JIFOAeH

MexaHn4deckoe IBHKEHHE. Cucrema
orcuera. OTHOCUTEIBHOCTh MEXaHMYCCKOTO
JABMIKCHUA. HpHMa}I n 06paTHa5{ 3aga4u
MEXaHUKH

Panuyc-BekTOp MarepralbHON TOUKH, €TO
IIPOEKLIMU HA OCU KoopAMHAT. Tpaekropus.




ITepememienue. Cxkopoctsb. X npoekiuu Ha
OCH KOOpJUHAT

PaBHOMEpHOE NIPSAMOJIMHENHOE IBUKEHHUE.

['padmyeckoe onricanre paBHOMEPHOTO
PSIMOJIMHEHHOTO JBUKECHUS

10

CrnosxeHue nepeMeIieHnil U CKOPOCTEM.
Pewenune 3anau

11

12

13

HepaBnomepHoe nuxenue. MrooBeHHas
CKOpocTh. Yckopenue. [Ipsamonnneiinoe
ABVIKCHUC C MTOCTOAHHBIM YCKOPCHUEM

['padmyeckoe onrcanue NPsIMOIMHEHHOTO
JBUKEHHS C TOCTOSIHHBIM YCKOPEHUEM

CBobOosiHOE MajieHne. Y CKopeHue
CcBOOOIHOIO Na/ieHusl. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduKu

14

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

15

KpusonnHeiinoe nenxenue. BHKeHHE 1O
OKPYKHOCTH. YTJIOBasi U IMHEHAs
ckopocts. [lepnoa u gacrora.
L{eHTpOoCTpEMHTENBHOE U TIOJTHOE
YCKOpEHHUE

16

17

KonTponbhas pabota no teme
"KunemaTtuka"

IIepsbiit 3axkon Hprorona. MHepunansubie
cucremsl orcuéra. [IpuHnun
OTHOCHUTENIBHOCTH [ anues.




HCI/IHCpHI/IaHBHBIC CHCTEMBI OTCUETa

Cuna. PaBHogelicTByromas cuna. Bropoit

18 3akoH HprotoHna. Macca

19 Bzaumopeiicteue ten. Tpernit 3aKk0H
Herorona

20 [Tpunimn cynepno3uiuu cui. Pemenne
3a/1a4 Ha IpUMeHeHue 3akoHOB HproToHa
3aKOH BCEMUPHOIO TATOTEHUS.

21 OKBUBAJICHTHOCTh I'PABUTALIMOHHOMN U
MHEPTHOM Macchl

” Cuna TspKeCTH M yCKOpeHHe CBOOOIHOTO
najeHus
JIBukeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYEcKasi ckopocTb. 3akoHbl Keruepa

24 Cuna ynpyrocru. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona u BusbI cun

25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C
Y4€TOM CHJIbI COIPOTUBIIEHUS CPEJIBI

26 Hanenue. ['unpocrarnueckoe JaBieHUE.
Cwia Apxumena
AGCOIOTHO TBEPIOE TEJIO.

27 [TocTynarenbHOe U BpalaTeibHOE
JIBUKEHUE TBEPJOTO Tella

73 MOMEHT CUJIbI OTHOCHTEIBHO OCH
Bpaienus. [1neqo cubl

79 CroxxeHue CuiI, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxkecTu Tena. YcinoBus




30

paBHOBecHsI TBEpAOro Tena. Busl
paBHOBeECHUS

Penrtenue 3amau

31

32

33

34

KontponbHas padora no teme "/lunamuka.
Craruka TBepaoro tena'

I/IMHYJ'IBC MaTepI/IaJIBHOﬁ TOYKHU, CUCTCMBbI
MaTC€pHaJIbHBIX TOYCK. L[eHTp Macce
CHUCTCMbI MaTCPHUAJIbHBIX TOYCK. TeopeMa 0
JABVOKCHUU LCHTPA MAaCC

I/IMHy.TIBC CHJIbl U U3SMCHCHUC UMITYJIbCa
Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeakTuBHOE ABM)KCHHUE

MoOMEeHT uMITyJIbca MaTEPUAIIBHON TOYKH.
[IpencraBieHne 0 COXpaHEHUU MOMEHTa
UMITYJIbCA B LIEHTPAJIBHBIX IOJIAX

35

36

37

38

Pemenue 3agaa

Paborta cuiibl Ha MaJloM U Ha KOHEUHOM
nepemenieHuu. I'papuueckoe
npejcTaBieHne paboThl CHIIbL. MOIIHOCTh
CHJIBI

Kunernueckas sneprus. Teopema 06
W3MEHEHNU KHHETUYECKON YHEPIUH
MaTepUaIbHOU TOUKH

HOTGHHI/IaJ'H)HI)Ie 1 HEIIOTCHIIUAJIbHBIC

cuibl. IloTeHInanpHas SHEPTUs. BTOpaSI
KOCMHYCCKaAsA CKOPOCTh

39

TpeTbsa kocMudeckasi ckopocTb. CBs3b
paboThl HEMOTEHLUATBHBIX CUJI C




W3MEHEHHUEM MEXaHUYECKOM dHEPrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPIUU

Ynopyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaBaenue bepHyinu 115 uaeanbHOM
JKUJIKOCTH

41 KonTtponbHas pabora o Teme "3aKoHBI
COXpaHEHHUs B MEXaHUKe"
Pa3BuTue npencraBieHuid 0 Npupoe

42 teroTel. OcHoBHBIE moJiokeHnss MKT.
Juddysus. BpoyHoBckoe ABIKEHHE
Ctpoenue ra3000pa3HbIX, KUIKUX U

43 TBEPJBIX TeJ. XapaKTep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYI (ATOMOB).

44 KomnuectBo BemecTBa. [locTosunas
ABoraapo

45 Temneparypa. TermnoBoe paBHOBECHE.
[[Tkana [enbcus

46 Pemenne 3amau

47 WneanpHeiii ra3. I'a3oBbIe 3aKOHBI

43 VYpasuenue Menneneesa-KnaneiipoHna.
Pemenue 3agau

49 AbcomoTHas TeMieparypa. 3akoH
JlanbToHa

50 N3omporieccrl B u1eaaIbHOM Ta3e C
MOCTOSIHHBIM KOJINYECTBOM BEILIECTBA

51 ['padmyeckoe mpencraBieHue




52

U30IPOIIECCOB: U30TEpMa, H30X0Pa,
n3zobapa

OcnoBHoe ypaBHeHne MKT

53

54

55

Pemenue 3amau

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJMHAMHYECKON CUCTEMBI CO CpeHei
KMHETUYECKOW SHEPruel MmocTynareabHOro
TEIJIOBOTO JIBMKEHUS €€ YaCTHUIl

O000111eHrEe U cUCTEMAaTU3ALMS 3HAHUI 110
Teme "OcHoBel MKT"

56

57

KonTponpHas padora o teme "OCHOBBI
MKT"

TepMoauHamMuyeckasi cuctema. 3ajianue
BHEWHUX ycnoBul st T/ cuctemsl.
BHemHue u BHyTpeHHUE MapaMeTpBhI.
ITapameTpsr T/l cuctembl Kak cpeaHue
3HAUCHHS BEIIMYMH, OIMCHIBAIONINX €€ Ha
MHKPOCKOIMMYECKOM YPOBHE

58

59

60

HyneBoe Hauano TepMOIMHAMUKH.
Camonpou3sBodibHas penakcaius T]]
CHUCTEMBI K TEIIJIOBOMY PABHOBECHIO

Mogaenb naeaabHOro ra3a B
TepMOJMHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOU MOJEIN

VYpasuenue Menneneesa-Knaneiipona u
BBIPAXEHUE JUIsl BHYTPEHHEW SHEPIruu

61

BrIpaxkenue 111 BHyTpEHHEN SHEPTUH
OJIHOATOMHOTO MJI€aIbHOIO Iasa.




62

KBazucrtaruueckue u HecTaTUYECKUE
IIPOLIECCHI

DOnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
Brruncnenue paboTsl o rpaduky mporiecca
Ha pV-auarpamMmme

63

Ternonepenaya kak crocod U3MEHEHUS
BHyTpeHHel sueprun Tl cucremsr 6e3
COBEpILICHUS PabOTHI

64

65

66

KouBek1usi, TenionpoBoAHOCTb,
U3Iy4eHUe

KonnyectBo Temnorsl. TemnoéMKocTh Tena.
VY aenbHas U MOJISIpHAs TEIIOEMKOCTH
BEILIECTBA. Y AeIbHAsl TEIUIOTA CTOPAaHUS
TOILINBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaye

67

[Tonsarue 06 annadbaTHOM Tpolecce.
[IepBblil 3aKOH TEPMOJUHAMUKHI

68

69

70

KonngecTBo TemoTsl U paboTa Kak Mephbl
W3MEHEHUs BHYTpeHHeW sHepruu T/1
CHUCTEMBI

Bropoii 3ak0H TepMOIMHAMUKY JIJIs
PaBHOBECHBIX U HEPABHOBECHBIX
npoueccoB. HeoOpaTumocTs TpUpoIHBIX
IIPOLIECCOB

[TpuHUIMTBI AEHCTBUS TEIUIOBBIX MAIIHH.
KIIA

71

MakcumanbsHoe 3Hadenue KITJ. I{ukn




72

Kapno

Pemenue 3amau

73

74

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIb30BAHUS
TEIUIOBBIX ABUTATelIEd. TeIruioBoe
3arps3HEHUE OKPYXKAIOIIEH CpeIbl

Penrenue 3anau

75

O00011IeHNE U CUCTEMATU3ALMS 3HAHUH 110
teme "Tepmoaunamuka. TemnoBbie
MAaIuHe!"

76

77

78

79

80

KonTtponpsHast pabora o Teme
"Tepmonunamuka. TeniaoBbie MalIUHbI"

[TapooOpa3oBaHre U KOHICHCAITUS.
Hcnapenue u xurenue. Y 1eiabHas TerioTa
mapooOpa3oBaHus

HacplleHHbIe 1 HEHACBIIICHHEIE Taphl.
KauecTBeHHas 3aBUCHMOCTb IIJIOTHOCTH U
JAAaBJICHUS HACBIIMICHHOTO I1apa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTD OT
00BEMa HACBIIICHHOT'O I1apa. 3aBUCHMOCTD
TEMIICPATYPbI KUIICHUA OT JaBJICHUA B
KHUAKOCTHU

BrnaxnocTs Bo3ayxa. AGCOMIOTHAS U
OTHOCHUTEJIbHAS BIAKHOCTh

Pemenue 3agau

81

82

TBépnoe teno. Kpucramimueckue n
amop¢Hble Tera. AHU30TPONUS CBOMCTB
KPHUCTAJIJIOB

IInaBnenue u KpucTtaui3anus. YV nenbHas




83

teryioTa rasienus. Cyonumanus
Hedopmaruu TBEpaOTO Tena. PacTskeHue
u cxkarue. Casur. Moayns FOnra. Ipenen
ynpyrux nedopmaruii

84

TermoBoe pacluMpeHne KUIAKOCTEN U
TBép[[BIX TCJI. AHI‘apMOHI/I3M TCIIJIOBBIX
KOJIEOAHMI YaCTHI] BEIIECTBA

85

86

[IpeobpazoBanue sHeprun B (ha30BBIX
nepexojax

YPaBHeHI/Ie TEIJIOBOro OanzaHca

87

88

&9

Pemenue 3amau

[ToBepxHOCTHOE HaTsDKeHUE. Kanmuisipabie
siBJICHHS. J|aBlIeHHE 1O HICKPUBJICHHOM
MOBEPXHOCTHIO KUAKOCTU. Dopmyra
Jlammaca

O00011IeHNE U CUCTEMATU3AIHS 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®da30BbIe IEPEXOBI"

90

KontponbHas padota o Teme "ArperaTHsie
cocTossHUS BenlecTBa. @a3zoBble nepexoas”

91

OnexTpu3anus Teq U e€ IposBICHUS.
DnekTpuyeckui 3apsia. /[Ba Buaa
AJIEKTPUIECKUX 3apsoB. [IpoBOHUKH,
JUDJICKTPUKA U TTOJTYIIPOBOTHUKH

92

93

DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi.
3aKOH COXpaHEHHUS JIEKTPUUYECKOTr0 3apsia
Bzaumopeinicteue 3apanoB. Toueunsie
3apsasl. 3akoH Kynona




94 Pemenue 3amau

05 Onektpuueckoe nose. Ero neiictBue Ha
AIEKTPUUYECKUE 3aPsIIbI

Hanpssk€HHOCTD JIEKTPUYECKOTO MOJIS.
9% [Ipo6usrii 3apsa. JInaun HanpsHKEHHOCTH
alIeKTpruecKoro noust. OgHopoaHoe

SJICKTPHUYCCKOC I10JIC

[ToTeHIMATBEHOCTD AMEKTPOCTATUIECKOTO
97 moJs1. Pa3HOCTh MTOTEHIIMATIOB U
HaIpsHDKEHUE

IToTreHnnuanbpHas QHCPIuA 3aps/ia B
98 QJICKTPOCTATUYCCKOM II0JIC. ITorennman
SJICKTPOCTATUYCCKOI'O I1OJIA

CBs13b HaprDKéHHOCTI/I I10JIsI U Pa3HOCTH

99 MMOTCHIUAJIOB AJIA 3JICKTPOCTATUYCCKOTO
I1OJIA

100 [IpyuHIHI cynepno3unuy JIEKTPUIECKUX

oJien

101 Pemenue 3amau

ITone Toueunoro 3apsaa. Ilone pPaBHOMCPHO

102 .
3apsHKEHHON cdepsl

[Tosie paBHOMEPHO 3apsKEHHOTO 0 00BEMY
103 mapa. [lone paBHOMEpPHO 3apsKEHHOMN
0eCKOHEYHOM! MIOCKOCTH

104 [IpoBOJHUKY B RJIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECUS 3apsI/IOB

I[I/I3J'ICKTpI/IKI/I " NOJIYIPOBOAHHUKHU B
SJICKTPOCTATUYCCKOM I10JIC

105




Konaencarop. D1eKTpoEMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO
KOH/JIEHCATOpa

107 [TapannenbHOE COeAMHEHHE KOHIEHCATOPOB

108 IlocnenoBaTenbHOE COSAMHEHNE
KOH/ICHCATOPOB

109 OHeprus 3apsyKEHHOI0 KOHJIEHCaTopa

110 Pemenne 3amau

11 JIBr>KeHUE 3apsyKEHHOW YacTHIIBI B
OJIHOPOJIHOM DJICKTPHUYECKOM T10JIe

112 Pemenue 3agau

113 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUH 110
TeMe "DnekTpuyeckoe nose"

114 KoHTpoinbHast pabora 1o Teme
"Onextpuueckoe noiue"
Cuna toka. [locTossHHEIH TOK. Y ClI0BHS

115 CYyILLIECTBOBAHUS ITOCTOSHHOTO
3JIEKTPUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsixenne u 9/1C

17 3akoH OMa JJ1s y4acTKa LEeMH.
DIIEKTPUUECKOE CONIPOTUBIICHUE
3aBUCHMOCTH COTIPOTUBIICHHUS OJHOPOTHOTO

118 IIPOBOJHUKA OT €T0 JUIMHBI U TUIOLIAIH
MONEPEYHOI0 CEYEHUs

119 VenpHOE COMMPOTHRIICHHUE BEIIECTBA.
Pemenue 3agau

120 [TocnenoBarenvHOE, MapaieNbHOE,

CMCHIAHHOC COCANHCHUC TPOBOAHUKOB




121 Pacuét pa3BeTBIEHHBIX JIEKTPUUECKHUX
neneii. [Ipasuna Kupxroga
122 Penrtenue 3amau
123 Pabora anekTpruyeckoro Toka. 3aKoH
Hxoyns —Jlenna
124 Penrenue 3anau
MOIIHOCTD 3JIEKTPUUYECKOTO TOKA.
125 TemnmoBas MOIIHOCTG, BRIACIICMAs Ha
pesucrope
126 Pemenue 3agau
127 OJ1C 1 BHyTpEHHEE COIPOTUBIICHHE
HMCTOYHMKA TOKA
128 3akoH OMa a1 OJTHOM (3aMKHYTOM)
AIEKTPUYECKOHN LETH
129 Pemenue 3agau 1
130 MOonHOCTh UICTOYHUKA TOKA 1
131 Kopotkoe 3ambikanue 1
132 KonzaeHncarop B 11enu NOCTOSSHHOTO TOKa 1
133 Pemenue 3amau 1
134 Pemenune 3ampau no reme "IlocTostHHBIM
ANEKTPUYECKUI TOK"
135 Pemenne 3amau no teme "IlocTOSTHHBIH
AIEKTPUYECKHUI TOK"
136 Pemenue 3amgau no reme "IlocTostHHBIM
AIEKTPUYECKHUI TOK"
137 O06o01IeHre U cucTeMaTH3alus 3HaHUN 10
teMe "[10CTOSHHBIIN 2IEKTpUUECKUN TOK"




138

139

KonrtponbHas pabora no reme
"TTocTOSIHHBIN NEKTpUYECKUI TOK"

:‘)J'IGKTpI/I‘ieCKaSI IMPpOBOANMMOCTD Pa3JIMYHbIX

BEILIECTB. DJICKTPUUYECKUH TOK B METasIax.
CBepXIpOBOAUMOCTD

140

DJEKTPUUECKU TOK B paCTBOpAx M
paciuiaBax 3JeKTpoauToB. 3akoHbl Dapanest
JUTS DIIEKTPOJIN32

141

142

DneKTpuuecKkuil Tok B razax. [lnazma

DNEKTPUYECKUH TOK B BaKyyMe.
BakyymHble npuGopsl

143
144

DNEKTPUYECKUH TOK B TOJIYIPOBOJHUKAX

[TomynpoBOIHUKOBBIE TPUOOPHI

145

146

147

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHue CUIIbl TOKA U HANIPSKEHUS B
LIENH IOCTOSTHHOTO TOKa P MIOMOILIHU
aHaJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" UK "3HaKOMCTBO ¢ U(PPOBOH
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHHs] PU3NYECKUX BEITUYUH IIPU
MOMOIIN KOMITbIOTEPHBIX AATYUKOB"

Pu3NYeCKUu IPAKTUKYM I10 TEME
"N3y4eHre HepaBHOMEPHOTO JBUKEHUS C
LENTbI0 ONPEACIICHUS MTHOBEHHOM
ckopocTH"

Du3nYeCcKUui IPAKTUKYM 110 TEME
"N3MepeHue yCKOpEeHHUs IIpU
IPSAMOJIMHEMHOM PaBHOYCKOPEHHOM




148

149

150

JBIDKESHUHU 110 HAKJIOHHOM IIOCKOCTH' MJIN
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BpPEMEHU MIPU PABHOYCKOPEHHOM
nBHKeHun"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepeHune ycKopeHus CBOOOTHOTO
najgeHus" win "M3ydeHue ABUKEHUS Tela,
OpOIIEHHOTO TOPU30HTAIBHO"

Ou3nyecKkuil MPakTUKyM 0 TeMe
"N3y4yeHue OBUKEHHS TeJa 10 OKPYKHOCTH
C IOCTOSIHHOM 10 MOJIYJIFO CKOPOCThIO" MITH
"UccnenoBanue 3aBUCMMOCTH TepUoa
oOpaleHusi KOHUYeCKOro MasiTHUKA OT €ro
napameTpoB"”

Du3nYeCKU IPAKTUKYM I10 TEME
"M3MepeHune paBHOAECHCTBYIOLIEN CHIIBI
U JIBUKEHUH OpyCKa IO HaKJIOHHON
miockocTi" wnn "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHHU JIBH)KEHHUS Opycka
10 HAKJIOHHOH INIOCKOCTH Ha 3aJJaHHOE
paccTostHUE OT €ro Macchl”

151

Pu3nYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJT
YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
PE3UHOBOM 00pa3Ile, oT ux nedopmanun”
nin "M3yueHue IBUKEHUS CUCTEMBI Te,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
n€rkuii 610K"

152

Pu3NYeCcKuil TPAKTUKYM 110 TEME




"N3mepenne kodddumnreHTa TpeHus 1mo
BEJIMYMHE YTIIOBOTO KO3 PHIMeHTa
3aBucumoctu Frp(N)" win "UccnenoBanue
JBIDKEHUS OpycKa 110 HaKJIIOHHOM
TUIOCKOCTH C IEPEMEHHBIM KOA(PPUIIMEHTOM
Tpenus" win "M3ydeHue IBUKEHUS rpy3a
Ha BaJly ¢ TpeHuem"

153

154

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue ycioBUi paBHOBECHUS
TBEP/OrO TeJla, UMEIOIIETO OCh BpalleHUs "
i "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuér cuit ynpyroctu" win "U3yuenue
YCTOMUYUBOCTH TBEPAOTO TeJa, UMEIOILET0
Ionaas onopsl"

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"M3MepeHne UMITyJIbca TeNa Mo
TOpMO3HOMY ITyTh" My "M3mMepenune cuiel
TATH, CKOPOCTH MOJAEIH JIEKTPOMOOWIIS U
MOIIHOCTH cuiibl TArH" win "CpaBHEHHE
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cuibl" wim "HccnenoBanue coxpaHeHUs
UMITyJIbCa MPHU yIIPYroMm B3auMoiencTeun"
iy "M3MepeHne KNHEeTHYECKON YHEPTUH
TeJa 10 TOPMO3HOMY ITyTH"

155

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHne n30TepMHUYECKOrO Mpouecca
(pexoMeH/1I0BaHO HCIIOIb30BaHHE
nudposoit madoparopun)" win "Uzyuenue
M30X0pHOTro npouecca" uim "HU3ydenne




156

n3zobapHoro nporecca” uiu "[IpoBepka
ypaBHEHUS COCTOSIHUS"

DuU3nYeCKUi MPAKTUKYM 110 TEME
"U3mMepenue yenbHOM TeII0EMKOCTUH" UiTn
"HccnenoBanue mnpoiecca OCTbIBaHUSA
Benlectna" uinu "Mccienosanue
agunabarHoro mpornecca” nwim "M3ydenue
B3aUMOCBSI3M YHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
KugKocren"

157

158

dusnuecKuil NpakKTUKYM 10 TEMe
"N3y4yeHne 3aKOHOMEPHOCTEN HcTIapeHust
)uakocrei" wim "M3Mmepenue yaenbHOn
TEIJIOTHI TJIaBJIeHus Japaa" win "U3yuenue
CBOICTB HACBIILIEHHBIX ApOB" WU
"N3mepenue abCOMOTHOM BIAXKHOCTH
BO3/1yXa M OIIEHKa Macchl 1apoB B
nomerieHun". Msmepenue kodpuumenta
MOBEPXHOCTHOT'O HATSKEHUS

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTHUIO
u3yyeHus ceeroguona” ninm "Mzydenne
IIPOTEKaHUs TOKA B LIENH, COAEpKaIIEH
KoHAeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIIUAJIOB (HAPSKEHUs) TIpU
MOCJIeI0BATEIHLHOM COEIMHEHUU
KOHJIEHCATOPOB"

159

Pu3n4eCKu IPAKTUKYM 110 TEME




"UccnenoBaHue CMENIAHHOIO COSTUHEHUS
pesuctopoB" unu "M3Mepenue yieapHOoro
COIPOTUBIIEHUS IPOBOJHUKOB" WK
"UccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HaKaJTuBaHUs "

160

DuU3nYeCKU MPAKTUKYM 10 TEME
"Habnronenue anekrponuza’ win
"N3mepeHnue 3apsiia 0JHOBAJIEHTHOIO HOHA"
wiu "HccnenoBanue 3aBUCUMOCTH
COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
temrepatypbl” uinu "CHATHE BOJBT-
aMIIEpPHOM XapaKTEepUCTUKHU auoaa"

161

PesepBHeIit ypok. O600IICHHE 1
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"KunemaTtuka"

162

163

164

PesepBHslit ypok. O60011IeHNE U
cHCTEeMaTH3aIlHs 3HAaHUH 110 TeMe
"lunamuka"

PesepBHrlit ypok. O60011IeHNE U
cucTeMaTu3aiys 3Hagui mo treMe "CraTtuka
TBepaoro tena"

PesepBHslit ypok. O6001IeHNE U
cHUCTeMaTH3allis 3HaHui o TeMe "3aKOHEI
COXpaHEHHUs B MEXaHHUKe"

165

Peseprubrit ypok. O6001eHNE U
cucreMatu3anys 3HaHui mo treMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"

166

Peseprubrit ypok. O6001eHIE U
cucreMatu3anus 3HAHHUH 110 TEME




167

"Tepmoauuamuka. TernnoBbsie ManuHb!"

PesepBHeiit ypok. O600ICHHE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperaTHbl€ COCTOSTHUSI BELIECTBA.
®azoBbie epexoab"

168

PesepBHeiit ypok. O600IICHHE U
CUCTEeMAaTH3aIHsI 3HAHHUH 110 TeMe
"DnekTpuueckoe mnoie"

169

170

Peseprublit ypok. O60011eHUE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"ITocTosIHHBIN AMEKTpUYECKUI TOK"

PesepBusiit ypok. O60011eHNE U
cucTeMarusanusa 3Haguii 1mo reme "Toku B
pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoarmpie  Mpaxrueckue fll3y‘lel-ll/lﬂ :)lﬁlil:ll;OBaTeﬂbHLIe
padoThI padoThI pecypesI
B3aumoselicTBue NOCTOSIHHBIX MArHUTOB U
1 IIPOBOJTHUKOB C TOKOM. MaruuTHoe 1osie. 1
I'mnotesa Amrmepa
Bekrop marauTHOM nHAYKUuU. [IpuHimn
2 CyNEepHO3HIMU MArHUTHBIX ToJed. JInnnn 1
MarHMTHON UHIYKIIUU
3 MarauTtHoe 1nosie NpoBOJHUKA C TOKOM. |
OmnbIT DpcTeaa
Cuna Amnepa, e€ HanpaBJIEHUE U MOIYJIb 1
5 Pemenue 3amau 1
6 ITpumeHneHne 3akoHa Amnepa. |
DeKTpOU3MEpPUTEIbHbBIE TPHOOPHI
Cuuta Jlopeniia, e€ HanpaBJI€HUE U MOTYJIb.
7 JIBrKeHHe 3apsyKEeHHON 4acTUIBI B 1
OJIHOPOJHOM MarHUTHOM I10JIe
Pemrenue 3anau 1
PaGora cunel JlopeHniia 1
10 Pemenue 3agau 1
1 MarauTHoe 1nosje B BELECTBE. |
deppoMarHeTHKY, apa- U JuaMarHeTUKN
12 OcHoBHbIE CBOICTBA (heppOMarHeTUKOB. 1

[Tpumenenue heppoMarHeTUKOB




13 Pentenue 3amau mo teme "MarautHoe 1osne"

14 Pemienne 3agau mo reme "MarautHoe nose"

15 SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.
IToTok BekTOpa MAarHUTHOM MHIIYKLIUU

16 OJ1C uHAYKIMH

17 3aKOH 3JIEKTPOMArHUTHON MHIYKIIMHU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku OPyko

19 OJ1C uHAYKIMY B ABUKYIIAXCS
MIPOBOJIHUKAX

20 Pemenne 3amau

21 IIpaBuiio Jlena

2 NunykruBHOCTH. KaTymka MHIYKTHBHOCTH
B IICITHM IIOCTOSSHHOI'O TOKA

3 SBnenune camonnaykiuu. 3/C
CaMOMHIYKIIUU

24 DHeprusi MarHUuTHOTO TOJIs KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

25 Pemenue 3agau

26 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
TeMe "DneKkTpoarHamMuKa"

7 KonTponbhas pabota no teme
"OnekTpoguHaMuka"

73 Konebarenbnas cucrema. CBOOOIHbBIE
Konebanus. ['apMoHUYECKre KOJIeOaHus

79 Kunematnueckoe 1 JTHHAMHYCCKOC

OIMCAaHMUE KOJeOaTEIbHBIX JBHKCHHU N




DHepreTudeckoe onrucanue. BeiBos
JTUHAMHUYECKOT0 OMUCAHUS TAPMOHUYECKUX

30 KoJIe0aHUH M3 UX YHEPTETHIECKOTO U
KMHEMAaTUIECKOTO OTTMCAHUS

31 Ammatyna u dasza koaedanuit
[lepuon u yacrora konebanuii. [lepros
MaJIBIX CBOOOTHBIX KOJICOAHHIA

32 MaTeMaTUYeCcKoro MasTHuka. [lepuon
CBOOOIHBIX KOJICOAHUN TTPYKHHHOTO
MasiTHUKA

13 3aryxaroiue KonebaHus. BolHyK1eHHbIE
Kosiebanus. Pezonanc

34 ABTOKOJIE0aHUA

35 Perenue 3agau

36 VYpok-koHpepennus "MexaHnueckue
Kojie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 O06o011eHre U cucTeMaTu3alys 3HaHU| o
teMe "MexaHnnueckue KonebaHus"

18 DNIeKTpOMarHuTHhIE KOJIeOaHusI.
KonebaTenbHbIil KOHTYp
®opmyna Tomcona. CBsI3b aMIUTUTYABI

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYI0M CHJIBI
TOKa B K0JIeOaTeIbHOM KOHTYpe

40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATHLHOM
KoJIe0aTeIbHOM KOHTYpE
3aryxarolye 3JIeKTPOMarHuTHbIE

41 KosiebaHus. BeinykeHHbIe

SJICKTPOMArdHuTHBIC KoJieOaHMs




ITepemennsbIit TOK. Pe3auctop u KoHaEHCATOP

42 B LIETIH TIEPEMEHHOT0 TOKa

43 Karymika HHIyKTHBHOCTH B LICTIH
MePEMEHHOTO TOKa

44 3akon OMa JJ1st 5JIeKTPUYECKOM 1enu
MEPEMEHHOTO TOKA
MOoUIHOCTh MEPEMEHHOTO TOKA.

45 AMITTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE
CHUJIbI TOKA Y HAIPSKEHUS

46 Pe3oHaHC B 3eKTpUUECKOM 1IenH

47 Pemenne 3amau
WneanpHbIiA TpanchopmaTop.

48 [Tpon3BoaCTBO, Mepeava u MoTpedIeHne
AJICKTPUUYCCKON IHEPTUU
DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE

49 31ekTpo3Hepruu. KynbTrypa ucnoib30BaHus
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU

50 Pemenue 3amau

51 Pemnrenne 3agau

57 O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "DIeKTpOMarHuTHbIE KosieOaHus "

53 MexaHn4yeckne BOJIHbI. XapaKTepUCTUKHU
MeXaHWYECKUX BOJIH

54 CBolicTBa MEXaHUYECKHUX BOJIH

55 3ByK. XapaKkTEepUCTUKH 3ByKa

56 Wndpassyk u yaprpa3Byk. Lllymosoe

3arpsA3HCHHUC Opr)KaIOH_ICﬁ CpCablL




57

58

Penrtenue 3anau

SJIGKTpOMaI‘HI/ITHBIe BOJIHBI. I/IBJIy‘{eHI/Ie
OJICKTPOMAardiMuTHBIX BOJIH

59

60

61

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

[IIxana 37eKTpOMAarHUTHBIX BOJIH.
[IpuMeHeHue IIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

HpI/IHHI/IHBI PaauoCBA3U U TCICBUACHUA.

Paguonokamus. BJ'IeKTI)OMaFHI/ITHOC
3arpsA3HCHUC OKPY)KaIOH_Ieﬁ CpCabl

62

KonTponpHas padora o teme "Konebanus
Y BOJTHBI"

63

64

Caet. 3aKOH NPSMOIMHENHOTO
pacnpocTpaHeHus CBeTa

Pemienne 3ama4q Ha NMPUMCHCHUC 3aKOHa
HpHMOJ’IHHCﬁHOFO paciipoCTpaHCHUA CBECTa

65

Otpaxxenue csera. [1nockoe 3epkaino.
Cdepuueckoe 3epkaino

66

[Tpenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTeb MPETOMICHHUS.
ITonmHOE BHYTpEHHEE OTpaKEHHE.
IIpenenbHBIN Yoy MOJHOTO BHYTPEHHETO
OTpakKeHUs

67

68

Pemenue 3aga4u Ha TpUMEHEHUE 3aKOHOB
OTpaXeHUS U MPEJIOMJICHHS CBETA

Xon stydeit B mpusMe. Jlucrnepceust cBerTa.
CnoxHbIN cocTaB Oenoro csera. LBer




JInn3pl. DOKYyCHOE PacCTOSTHUE U

69 ONTHUYECKAsl CUJIA JIMH3BI

70 [TocTpoenue n3o0pakxeHUi B JIMH3aX U X
cucTeMax. YBeJIUYeHHUE JTUH3bI
Pemenue 3agau Ha mocTpoeHue

71 N300paKeHHA, TIOTY4aeMBIX C TOMOIIBIO
JMH3

72 I'ma3 kak ontuyeckas cucrema

7 Pemenue 3anayu. [Ipeaenst npuMeHUMOCTH
TEOMETPUUECKOMN ONTHUKH

74 CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS

75 Jucnepcus ceera

76 WHuTepdepenmus cera

77 KorepeHnTHble UCTOYHUKU. Y CTIOBHS
HaOII0/IEHUSI MAKCHMYMOB U MUHUMYMOB

78 Pemenne 3amau

79 [Ipumenenuie nuTeppepeHuu

80 Judpakuus csera

21 JudpaxknuonHas pemeérka. Y cioBue
HAOJTIO/ICHUS TJIABHBIX MAKCUMYMOB

82 Pemienue 3anau

23 [Toniepe4HOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceera

84 Pemienue 3anau

85 CBeToBbI€ SBJICHUS B IPUPOJIE

26 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110

Teme "OnTuka"




87 KoHnTtponbHas pabota o teme «OnTuka 1
['panu1Ibl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI JICKTPOIMHAMUKHU U 1
MPUHIIUIT OTHOCUTEJILHOCTH

29 [TocTynartel cienuanbHOU TEOPUU |
OTHOCUTEJIBHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[IpeobpazoBanus Jlopenua. YcioBue

90 IpUYUHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U
COKpAILEHUE JITUHBI

01 DHeprus U UMNYJIbC PEISITUBUCTCKOM |
YaCTHIIBI

9 CBs13b MaccChl C PHEPTUEH U UMITYIBCOM |
PENSATUBUCTCKON YaCTULbI. DHEPTHUS TIOKOS

93 PaBHOBecHOE TeII0BOE U3ITyUEHHE 1

94 3akoH cmenieHus Buna 1

95 I'mnoteza M. Ilnanka o kBanTax. ®OTOHBI 1

96 OHeprust 1 UMITyJIbC GOTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. |
3akoHbl poTordpdekrTa

08 VYpaBHenue DitHmTeitHa 111 poTodddexra. 1
"Kpacnas rpanuna" ¢pororpdexra

99 JaBnenue cera. OnbiTel [1. H. JIeOenena 1

100 BoustHOBBIE CBOMCTBA YaCTHIL 1
Bounsl ne bpoina. /InuHa BosHbL 1€

101 Bpoiins u pa3mepsl 00J1acTH JTOKATU3AMA 1

JBUXKYIIEHCS YaCTHIIBI




102

KopmnyckynsipHO-BOJIHOBOU Ayann3m

103 Judpakius 3eKTPOHOB Ha KPUCTAJIIAX
Crnenuduka u3MepeHu B MUKPOMHUPE.

104 CooTHoIIeHUs HEOTIPEeAeIEHHOCTEN
[eitzenbepra

105 Pemenue rpadguueckux 3aaaq

106 Pemienne pacu€THbIX 33124
KonTponbhas pabota mo Temam: "OCHOBBI

107 CTO", "KopmyckyJIsspHO-BOJIHOBOI
nyanuzm"

108 OMBITHI 110 UCCIEIOBAHUIO CTPOEHHUS aTOMA.
[Tnanerapnast moaens atoma Pesepdopna

109 [Tocrynarter bopa

110 Buasl ciektpoB. CriekTp ypOBHEH 3HEpruu
aToMa BOOpoza

11 CrioHTaHHOE U BBIHYKJEHHOE U3ITy4YeHUE
cBeTa

112 Jlazep
Hyknonnas mozens siipa ['eiizenOepra-

113 MBaHeHKo. 3apsii 1 MacCOBOE YUCIIO AApa.
N3otonel. PagnoaktuBHOCTH
3aKOH paJ0aKTUBHOIrO pacnaaa. CBoiicTBa

114 MOHU3HUPYIOUIETO U3NydeHus. Biausinue

paZlOaKTUBHOCTH Ha )KMBBIE OPIaHU3MBI.
Jo3umerpus

115

DHeprus CBS3U HYKJIOHOB B sifpe. S aepHbie
cuibl. Jledext maccel siapa. SnepHbie
peakuuu. Snepusie peakTopsl. [Ipobiemsl




116

117

118

YIIPaBIIIEMOI0 TEPMOSIIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPreTUKU

MerTonbl perucTpaiuy u ucciae10BaHus
3JIeMEHTapHbIX YacTul. OyHAaMeHTaIbHbIE
B3aUMOJIeiicTBUS. baproHbI, ME30HBI U
nentoHsl. [IpencraBinenne o CtanpapTHON
mojenu. KBapk-riitooHHas MOJEIb aipOHOB

®uzuka 3a npenenamu CTaHIapTHOU
Mojzenu. TéMHas MaTepus U TEMHAs
sHeprus. EnuHcTBO (hU3MYECKON KapTHUHBI
MHUpa

OTanbl pa3BUTUS aCTPOHOMHUHU. 3HAUYCHHUE
aCTPOHOMUU

119

[IpumMeHMMOCTh 3aKOHOB (PU3UKU JISI
00BsICHEHUS TPUPOJIBI KOCMUYECKHUX
00BbEeKTOB. METO Il aCTPOHOMHUUYECKHIX
HCCIIeIOBaHU M

120

CoBpeMeHHbIE ONTUYECKUE TEJIECKOIIbI,
paaAMOoTENECKOIIbl, BHEATMOC(EepHas
aCTPOHOMHUS

121

122

Bun 38é3nH0r0 HebOa. Co3Be3nus, sipKue
3BE3/Ib], ITAHETHI, UX BUAMMOE IBIIKEHUE
Conneunas cucrema. Connne. ConHeuyHast
aKTUBHOCTb. VMIcTounuk sHeprun ConHLa u
3BE3]

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
Jnarpamma "cnekTpalibHbIN Ki1acc —




124

CBETUMOCTD"

3B€3HBI TJIaBHOM MOCIEI0BATEILHOCTH

125

126

127

Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUSI O IIPOUCXOKICHUU U
sBositonny CosHIA U 3BE3/. DTarlbl )KU3HU
3BE3 ]

Mneunslii [Iyte — Hama ["anaktuka. Tunst

rajakTuk. YEpHbIE ABIPHI B A/1pax rajJakTUK

Bcenennas. Paciunpenue Beenennoii. 3akoH
Xab6ma. Teopust bosbiioro B3psiBa.
PenukToBO€ H3nyueHue

128

MacmrabHas ctpykTypa Beenennoil.
Meraranaktuka

129

130

131

132

Hepeménnsie npobieMbl aCTPOHOMHH

Du3nUeCcKU IPAKTUKYM I10 TEME
"UccneqoBaHue MarHUTHOTO TTOJIST
IMOCTOSTHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTukos" umm "HccnenoBanue
JIEHCTBUSI TTOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

Pu3NYeCcKUuil IPAKTUKYM I10 TEME
"N3mepenue cunel Amnepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA"
unu "OnpeneneHre MarHUTHON WHITYKIIMU
Ha OCHOBE M3MepeHus cuibl Ammnepa”

Du3nUeCKUu IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS




133

134

135

3JIEKTPOMArHMTHOM MHAYKIIUU'" WK
"Omnpezaenenre MHAYKIIMA BUXPEBOTO
MarduTHOro mojis"

DuU3nYECKU MPAKTUKYM 10 TEME
"UccnenoBanue ABICHUS CAMOUHIYKIINM"
nn "COopka MOJEIH JIEKTPOMArHUTHOTO
reHeparopa"

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepenue neproia CBOOOTHBIX
KoJIe0aHUN HUTSIHOTO U MPY>KUHHOTO
MasATHHUKOB"

Pu3n4eCcKuil NPAKTUKYM 110 TEME

"IIpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM
MasiTHUKe"

136

Pu3nYecKuil TPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKa Yepes
MOCJIEIOBATEIbLHO COSTMHEHHBIC
KOHJIEHCATOpP, KaTYIIKY U pe3ucTop’ min
"HccnenoBanue paboThl HCTOYHUKOB CBETA
B LIETIU [IEPEMEHHOr0 TOKa"

137

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHne napaMmeTpoB 3ByKOBOW BOJIHBI"

138

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenune nokasaresns MpeoMIIeHUs
crexna" win "llonyuyenue nsoOpaxxkeHus B
CHUCTEME U3 IUIOCKOIO 3epKajia U JTUH3bI"

139

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha MpuMepe




140

141

142

143

KUIKkuX JuH3)" win "M3mepenne
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIIIX
uH3"

DuU3nYECKU MPAKTUKYM 10 TEME
"Habnronenue nqudpakuun, vHTEphepeHIInn
Y noJisipu3anuu ceera'

Pu3N4eCKu IPAKTUKYM 110 TEME
"OnpeneneHye UMIyabCa U SHEPTUU
PENSATUBUCTCKUX YacTull (1o pororpadusam
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM
nosie)"

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"U3mepenne nocrosinHoi [lnanka Ha
OoCHOBe HccliienoBanus Gororpdexra” nmm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMOJ OT HarpsiKeHus"
Pu3n4ecKuil NPAKTUKYM 110 TEME
"HccnenoBaHue CIIEKTpa pa3peXeHHOIO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocrossHHOM Punbepra"

144

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanue paanoakTUBHOTO (OoHA ¢
HCIIONIb30BAaHUEM JI03UMETpa" HIn
"3y4eHue moraomeHus 6eTa-4acTuil
aJIToOMUHUEM"

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOnroenus 38E31HOT0 HEOa
HEBOOPYXEHHBIM I'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX TPUIIOKEHUN JUIs




OTIpEICTICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIC
co3Be3ausi CeBEepHOro MOMyIapus U sipKkue
3BE3161" nian "HaOao1eHus B TEIECKOII
JIyHbI, IUIAHET, TYMAHHOCTEN U 3BE3IHBIX
CKOIUICHHI"

146

O0001IcHNE U CHCTEMATH3aLKs 3HAHUI.
Ponb pusuku u actpoHOMUY B
SKOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIEeITEIIbHOCTH YCIIOBEKA

147

148

O06o00meHne U cucTeMaTu3aus 3HaHUH.
Poub 1 MecTo (pM3MKK U ACTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUPA

O0001IcHNEe U CHCTEMATH3alKs 3HAHUM.
Ponpb pusndeckoit Teopun B pOpMUPOBAHUU
NpEeJICTaBICHUN O PU3NYECKON KapTUHE
MHUpPa, MECTO (PU3MUECKON KapTHHBI MHpa B
001IeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O PUPOJIC

149

150

O0001eHrEe U cUCTEMATU3ALMS 3HAHUI 110
teme "Kunemaruka"
O0001eHUE U CUCTEMATU3ALUS 3HAHUM 110
teme "Kunemaruka"

151

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "/IluHamuka"

152

O00011IeHNE U CUCTEMATU3AIUS 3HAHUI 110
teme "CrtaTuka TBEpAOro Tena'




153

154

O00011eHre U cUCcTEMAaTU3ALMS 3HAHUI 110
TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe"
O0001eHre U cUcTEMaTU3ALMS 3HAHUI 110
Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

155

O00011IeHNE U CUCTEMATU3ALMS 3HAHUH 110
teme "Tepmonunamuka. TemioBbie
MAaIuHe!"

156

157

158

O06o00mIeHre U cUCTeMaTH3aIMs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30Bble IEPEXO0bI"

O06o011eHNe U cucTeMaTU3alus 3HaHUH 110
TeMe "DnexkTpuyeckoe nosue"

O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110
TeMme "[10CTOSHHBIN 2IEKTPUUECKUN TOK"

159

160

161

O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "Toku B pa3nnyHbIX cpeaax”

O00011eHrE U cCUCTEMATU3ALMS 3HAHUI 110
TeMme "MaruutHoe noJe"
PesepBHriit ypok. O6001IeHNE U

CUCTEMATHU3aIHsA 3HAHUH 10 TEME
"DneKTpoMarHuTHas MHIyKIus"

162

Peseprubrit ypok. O6001eHIE U
CUCTEMATH3AIINA 3HAHUH 110 TEME
"Mexanundeckue KoneOanusg"

163

PeseprubrIit ypok. O6001eHNE 1
CUCTEeMAaTH3aIHs 3HAHHUH 110 TeMe
"DreKTpoMarHuTHbIE KoieOaHus "




164

165

166

PesepBHbIil ypok. O0001ICHNE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"MexaHn4yecKue 1 3JEKTPOMarHUTHbIE
BOJIHBI"

PesepBHbIil ypok. O0001ICHNE U
cucreMatus3anus 3Hagui mo treMe "Ontuka"
PesepBHeiit ypok. O600IICHHE U

cucTeMarusanus 3HaHui 1Mo Teme "OCHOBEI
cTo"

167

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"KopmyckynsipHO-BOIHOBOM ayayin3m"

168

169

170

PesepBHeIit ypok. O000IICHHE 1
cucTeMaru3aiis 3Hanuii mo reMe "dusuka
aroma"

PesepBHriit ypok. O60011IeHNE U
CHCTEMAaTH3alMs 3HaHui 110 TeMe "DPusnka
ATOMHOTO SIJpa U AJIEMEHTaPHBIX YaCTHIL"

PesepBHslit ypok. O60011IeHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"JneMeHTh! acTpodu3uku”

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Guzuka, 10 kimace/ Kabapaun O.@., Opnos B.A., OBenuuk 2.E. u apyrue;
nox penakiment [Tuackoro A.A., Kabapauna O.®., AKiimoHepHOE 00IIIECTBO
«M3natenbctBoO «IIpocBenienue»

» Gusuka, 10 kinace/ KacwsinoB B.A., O011ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODAY»; AkninonepHoe odiecTBo «M3aaTenbcTBO
«IIpocsemenne»

» dusuka, 11 kimace/ Kabapaun O.®., 'mazynoB A.T., Opnos B.A. u apyrue;
nox penakimeit [Tuackoro A.A., Kabapauna O.®., AKIIMoHEpHOE 00IIECTBO
«H3narensctBo «lIpocsemienue»

» dusuka, 11 knace/ KacesinoB B.A., O011ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODAY; AkinonepHoe odiecTBo «M3aaTenbcTBO

«ITpoceemienue»

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJISA

®wuszuka: 3amaunuk 10 — 11 kmacchl: mocodue asis 001e006pa3oBaTeTbHBIX
yupexaennit/ A.Il. PeiMkeBud. — 15-e uza., crepeotunnoe M. Jlpoda 2017 —
188c.

®dwusuka u actpoHomus. 9-11 kmaccel: omuMnuaaHbIe 3a0anus / aBT.-cocT. B.T.

OcpkuHa.- Boarorpaa: Yuurens, 2008.



®dusnka. 3agaHus JUisl CaMONPOBEPKH U KOHTPOJISI C TEHEPATOPOM TECTOB. —
M.: MJIIEKCA, 2008. — 144c.

®duzuka. 10 kacc: yueb. 1y 061meo0pa3oBart. opraHu3aiui: yriryot.
ypoBenb/ O.®. Kabapaun, B.A. Opnos, 3.E. OBenuuk uap.; nog pe. A.A.
[Tunrckoro, O.® Kabapaun. — M.: IIpocsemenue, 2019. — 416¢.: u.
I'enpgenmreiin JI.O., Kupuk JI.A., T'ensrar .M.
3amaun no Gusnke A TpoPUIbHON MIKOJIBI ¢ MpuMepaMu pertenuii. 10-11
kiaccel. Guszuka: 3aganus A1 CaMOIIPOBEPKU U KOHTPOJISI C TEHEPATOPOM
tectoB. — M.: WJIEKCA, 2008. — 144c. Kabapaun O.®D. u np.

Yriny6nennoe uzydenue ¢pusuku B 10-11 kinaccax.. Kuura nns yuurens. — M.
[Ipoceemenue, 2002. FO.U. Tux.O.®. Kabapauna.

Ou3nyecKuii MPAKTUKYM JIJIsl KJIACCOB C YITyOJIeHHBIM U3yuyeHUEeM (PU3UKH
10-11 knaccer.— M : IIpocemienue, 2002 B.A. Bonkos. [loypounsbie
paszpadotku no gusuke.11 kmacc—M : Bako,2007A.E. Mapon, E.A. Mapon
dusuka.

JAunakTudyeckre MaTepHuaibl: TECTHI Il CAMOKOHTPOJIS,, CAMOCTOSITEIbHBIE
paboThI, pa3HOYPOBHEBBIE KOHTPOJIbHBIE PaboThL. 11 kimace, M, Jlpoda, 2007
Enuneiii rocynapcteennsiil 3x3amen 2009. dusuka.

YHuBepcanbHble MaTepuaibl s ToAroToBkH yyanuxcs / GUITA. — M.:

Nurennext-Lentp, 2009. — 224 ¢



HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

https://resh.edu.ru/subject/28/

https://educont.ru/

https://skysmart.ru/

https://quizizz.com/

https://100ballnik.com/%D1%84%D0%B8%D0%B7%D0%B8%D0%B A%D0
%B0-9-%D0%B A %D0%BB %D0%B0%D1%81%D1%81-
%D1%81%D1%82%D0%B0%D1%82%D0%B3%D1%80%D0%B0%D0%B4
-%D0%BE%D0%B3%D1%8D-2022-
%D0%B2%D0%B0%D1%80%D0%B8%D0%B0%D0%BD%D1%82%D1%8
B-%D1%84/

https://ege.sdamgia.ru/

https://videouroki.net/blog/fizika/

https://interneturok.ru/subject/physics/
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