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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha YpOBHE CpeAHEero obOmiero odpa3oBaHHs pa3paboTaHa Ha
OCHOBE TMOJIO)KEHMH M  TpeOOBaHMH K pe3yJibTaTaM OCBOEHHS OCHOBHOM
oOpazoBaTenbHOM mporpammel, npeactaBieHHbx B I'OC COO, a Takxke ¢ yuy€ToM
benepanpHOi paboueit mporpammbl BocmuTaHus W KoHuenmuu mpernoaaBaHus
yueOHoro mpeamera «®duszmka» B o00pa3oBaTeNbHBIX Opranuzanusax Poccuiickoi
®denepanyu, peai3yolKX OCHOBHbIE 00pa30BaTelIbHbIEC TPOTPAMMEBI.

[IporpamMma 1o ¢u3uke ompenenser o0s3aTeNbHOE MPEAMETHOE COJEp>KaHuE,
YCTaHABJIMBAECT PEKOMEHAYEMYIO IIOCJIEA0BATEIHOCTh HM3YYEHHSI TEM M Ppa3/iesioB
y4eOHOTO MpeaMeTa ¢ yU€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU
yueOHOTO Tpoliecca, BO3pACTHBIX OcoOeHHocTed oOywatomuxcs. Ilporpamma 1o
¢usuKe Maét mpelcTaBlieHWE O IENsIX, COAEp)KaHUU, OOmIell cTpaTeruu OOydeHHs,
BOCITUTaHUS M Pa3BUTHUS 00YYaIOIIMXCS CPEACTBAMU yuyeOHOro npeamera « Pu3nkay Ha
yIiyOJIEHHOM YpOBHE.

N3yuenne kypca pusuku yriayOiaEHHOTO ypOBHS MO3BOJISIET peain30BaTh 3aJauu
npo(hecCHOHANbHOM OpUEHTAllMy, HApPaBICHO HA CO3JaHME YCJIOBUMN Ui MPOSIBICHUS
CBOMX HHTEJUIEKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEN KaXKIbIM OO0Yy4YarolIUMCH,
KOTOpblE  HEOOXOIMMBI  JJii  OPOJOJDKEHUs  OOpa3oBaHMs B OpPraHM3ALUAX
npodeCCUOHAIBHOTO ~ O00pa3oBaHUs MO  Pa3WYHbIM  (U3UKO-TEXHUUYECKUM U
VHXEHEPHBIM CIIELIUATIBHOCTSIM.

B mporpamMmMe no ¢usuke onpeneistoTcsl IUIaHUPYEMbIE PE3YJIbTaTbl OCBOEHUS
Kypca (U3MKM Ha YpPOBHE CpeAHero oOmero o0pa3oBaHUs: JUYHOCTHBHIE,
MeTanpeIMETHBIE, MpeMETHbIC (Ha  yrIyOnEHHOM  ypOBHE). Hayuno-
METO/IOJIOTUYECKON OCHOBOW Il pa3pabOTKu TpeOOBaHUN K  JTUYHOCTHBIM,
MeTanpeIMETHBIM U MPEIMETHBIM pe3yJIbTaTaM 00yJaroMXcsl, OCBOMBLINX IPOrpaMMy
no (¢u3MKe Ha YPOBHE CpeIHEro oOImero oOpa3oBaHus Ha YriayOJIEHHOM YpPOBHE,
ABJISIETCS] CUCTEMHO-JI€ATEIbHOCTHBIN MOAXO/.

[Iporpamma 1o gu3rKe BKIIOYAET:

IUTaHUPYEMbIe Pe3yJbTaThl OCBOCHHs Kypca (M3HUKH Ha yriayOJEHHOM YpOBHE, B
TOM YHCJIE IPEIMETHBIE PE3yIbTaThI M0 roj1laM 00yUEHUS;

cojiepkanue yueOHoro npeamera «dusukay 1mo rojam oOy4eHusl.

[Iporpamma 1o (Qu3uke uUMEET MPUMEPHBIA XapakTep U MOXKET ObITh
MCIIOJIb30BaHA YUUTEIAMU (DU3UKHU JJIsI COCTABIIEHUS CBOUX pabOYMX MPOrpamM.

[IporpamMma 1o ¢u3MKe HE CKOBBIBAET TBOPUECKYIO HMHMIIMATUBY YUUTEIEH U
MIPEAOCTABIISIET BO3MOXKHOCTH JUISl pE€aI3aliy Pa3IN4HbIX METOAUYECKUX MOAXOA0B K
npenojiaBaHvio  (U3MKKA Ha YIIYOJIEHHOM YpOBHE TP YCIOBUU COXpaHEHUs
00s3aTEIbHON YaCTH COJEPKAHMS Kypca.

®duszuka Kak Hayka o Haubosiee OOUIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KayeCTBE
y4eOHOro mpeaMeTa B LIKOJIE, BHOCUT CYUIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAHUU 00
okpyxatomeM wMupe. [KompHBIN Kypc (QU3MKHM — CHCTEMOOOpAa3yIOMMA st
€CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, MOCKOJIbKY (PM3UUECKUE 3aKOHBI JIEXKAaT B
OCHOBE TMPOIIECCOB M SIBICHUM, H3ydyaeMbIX XUMHUEH, OHosoruen, (uU3nIecKou



reorpadueit u actpoHomueil. Mcrnonb3oBaHue U aKTUBHOE MPUMEHEHHE (PU3NUECKUX
3HaHUU ONpeNenyio Xapakrep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B
chepe IHepreTuku, TPaHCIOPTa, OCBOCHHSI KOCMOCA, MOJTYYEHHUsI HOBBIX MAaTEpUaJOB C
3aJlaHHbIMU cBoOMcTBamMu. M3yyeHue pu3uku BHOCUT OCHOBHOU BKJIAJ] B (pOPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOydarouierocsi, B (popMUpoBaHUE yMEHUUN
NPUMEHSTh HAyYHBIM METO/I TO3HAHUS MPHU BHIMIOTHEHUN UMU YUEOHBIX UCCIIETOBAHHMA.

B ocHoBYy kypca (u3uku Ha ypoBHE CpeaHEro o01iero o0pa3oBaHus MOJIOXKEH Psij
U7ei, KOTOpble MOKHO PacCCMaTPUBATh KaK MPUHIIUIIBI €r0 MOCTPOCHUS.

Hoea wuenocmmnocmu. B CcOOTBETCTBUM C HEW Kype SBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall M3 BCEX pa3leloB (M3UKH, BKIIOYAET KaK
BOITPOCHI KJITACCUYECKOM, TAK U COBPEMEHHOM (DPH3HUKHU.

Hoen zenepanuszayuu. B COOTBEeTCTBMM C HEH Marepuand Kypca (QHU3UKU
00beIMHEH BOKPYT (u3nueckux Teopuil. Benymum B kypce siBisieTcss GopMUpOBaHUE
IIPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peamusanuss nOpeanonaracT MCIOJIb30BAHUE
T'YMaHHTAPHOTO MOTEHIMaa (PU3NUECKO HAYKH, OCMBICIICHUE CBSI3M PA3BUTHSA (PUBHKHU
C pa3BUTHEM OOIIECTBAa, a TaKXEe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU IIPOOIeMaMHu.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢usuku yriyOoa€HHOrO ypOBHS
MPEANOJaraeT 3HAaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTHYECKUX
IIPUJIOKEHUN U3YYEHHBIX TEOPUU U 3aKOHOB. [Ipm 3TOM paccMaTpuBarOTCs Ha ypOBHE
OOIMX NPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOIOTHH.

Hoea 3Konozuzayuu  peanusyercss IOCPEACTBOM  BBEJICHHS  DIIEMEHTOB
collepKaHMsl, MOCBSIIEHHBIX 3KOJOTMYECKHM MpoOJeMaM COBPEMEHHOCTH, KOTOPbIE
CBA3aHbl C pa3BUTHEM TEXHUKM U TEXHOJOTHH, a Takke OOCYXIeHus mpodiem
PalMOHAIIBHOTO MPUPOIONOIB30BAHMS U 3KOJIOTUYECKONH O€30MaCHOCTH.

OcBoeHHe coaepKaHUsl MPOrpaMMbl MO (PU3HKE JOJKHO OBITh MOCTPOEHO Ha
NPUHILIUIIAX CHUCTEMHO-JEATENbHOCTHOrO monaxona. [lns ¢usuku peanuzanus 3THUX
MPUHIUIIOB 0a3upyeTcsi Ha HCIOJb30BAHUU CAMOCTOSITENBHOTO JKCIEPUMEHTA Kak
MOCTOSTHHO JIeUCTBYIoIIero (pakropa yueoHoro nporecca. s yriyoJI€HHOTO YpOBHS —
3TO CHUCTEMA CaMOCTOSTEIBHOTO YYEHHUYECKOTO 3KCHEPUMEHTA, BKIHOYAKOLIETO
(GpoHTaNbHbIE YYEHUYECKHE ONBITHI MPU U3YYEHWU HOBOTO MaTepualia, 1abopaTopHbIe
paboTel U paboThl mpakTukyMma. [Ipm 3TOM BO3MOXHBI JBa CHoco0a peanu3aluu
(¢u3nUecKoro nNpakTukyMa. B mepBom cityyae mpakTUKyM MpoBoAUTCS JInOOo B KoHLe 10
u 11 kmaccoB, 1100 MOCye MepBOro U BTOPOro MOMYTOJUNA B KaXAOM U3 ATHUX KIIACCOB.
Brtopoii cioco6 — 310 mHTErparys padoT NpakTUKyMa B CUCTEMY JIA0OPATOPHBIX paboT,
KOTOpBIE IPOBOAATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu atom mox padbotamu
MPaKTUKyMa MOHUMAETCS CaMOCTOSTEIBbHOE HCCIEAOBaHUE, KOTOPOE MPOBOAMUTCS IO
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOIIAroBOM HHCTPYKIUU.

B nporpamme no ¢usmnke cucremMa y4€HUYECKOTO 3KCIEPUMEHTA, J1a0OpaTOPHBIX
paboT M MpakTUKyMa MpeJCTaBlIeHAa €IUHBIM IepeuHeM. BpiOop TeMaTuku Uit 3TUX
BUJIOB  YYEHHYECKHMX  MPAKTUUYECKHMX pabOT  OCYIIECTBISETCS  YYaCTHUKAMHU
00pa3oBaTENbHOTO MPOLECCa UCXOAS M3 OCOOEHHOCTEW MOYPOUYHOTO IUIAHUPOBAHUS U



ocHamieHust kabunera ¢usuku. [Ipu 3ToM obecnieunBaeTCsl OBIACHUE 00YUYAIOIIUMHUCS
YMEHUSMH TPOBOJUTH MPSIMbIE U KOCBEHHBIC M3MEPEHUS, UCCIEAOBAHUS 3aBUCUMOCTEMN
(M3MYECKUX BEJIMUMH U TOCTAHOBKY OIBITOB 10 MPOBEPKE MPE/I0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yenseTCsl PEIICHUIO pacUETHRIX U KaueCTBEHHBIX 3a1a4. [Ipu
ATOM JIJI pACUETHBIX 3a/1ay MPUOPUTETOM SIBIIIOTCS 3a/1a4u C SIBHO 33JJaHHOUM M HESBHO
3aJJaHHOW (PU3UYECKONW MOJIENbI0, TO3BOJSIONIME MPUMEHATh H3yYEHHBbIC 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjieia Kypca, Tak U HHTETPUPYs MPUMEHEHUE 3HAHUM
U3 pasHbIX pazneioB. sl KaueCcTBEHHBIX 3a]ad MPUOPUTETOM SIBISIOTCS 3aJaHUs HA
o0ObsICHEHHE/TPE/ICKa3aHue NPOTEKaHUsI (U3HUECKUX SBJICHUM U TMPOILIECCOB B
OKpYXalomel >KU3HU, TpeOyromme BbIOOpa (U3MYECKOWM MOACIU JJIS CUTyaIluu
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBumn ¢ tpeboBanusmMu ®I'OC COO k MarepHalibHO-TEXHUYECKOMY
oOecrieueHno y4eOHOoro mporecca Kypc (U3HKU yriayOJEHHOTO YpOBHS Ha YPOBHE
cpenHero ob6mero oOpa3oBaHMs [JOJDKEH HW3Yy4aTbCs B YCIOBHUSX IPEIMETHOTO
kabuHeta. B kabuHere (U3MKM JODKHO OBITH HEOO0XOIMMOE J1abopaTOpHOE
o0opyoBaHUE IS BBIMIOJHEHUS! YKA3aHHBIX B Mporpamme Mo (U3HKe yUYEeHUYIECKHX
OTBITOB, JAaOOPATOPHBIX PabOT W PabOT MpPaKTHUKyMa, a TaKXKe JIEMOHCTPALMOHHOE
obopyioBaHue.

JleMOoHCTpalnoHHOe 000pyAoBaHue (GOPMUPYETCS B COOTBETCTBUU C MPHUHILIUIIOM
MUHUMAJIBHON JIOCTATOYHOCTH U OOECHEeYMBAaeT TIOCTAHOBKY IIEPEUHCICHHBIX B
nporpaMMe Mo (U3MKe KIIOYEBBIX JAEMOHCTPAlMK IS MCCICNOBAHUS H3Y4aeMbIX
SBJICHUM U MPOIIECCOB, IMIUPUUECKUX U (PYHTaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHECHUM.

JlabopatopHoe o00OOpyAOBaHWE JJI1 YYEHHUECKHUX  MPAKTHYECKUX  paldoT
dbopMupyeTcsi B BUJIe TEMAaTHYECKIX KOMIUIEKTOB M 00ECIEYNBAETCA B pacu€Te OJHOTO
KOMILUIEKTa Ha JBYX oOOydamommxca. TeMarnuyeckue KOMILIEKThl JabopaTOPHOTO
0o00OpyZI0OBaHUSI  JOJKHBI OBITh TIOCTPOEHBI HAa KOMIUIEKCHOM  HCIOJIb30BAaHUU
aHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BHJI€ LU(PPOBBIX JaOOpaTOpUil.

OCHOBHBIMU 1IEJISIMU U3y4Y€HHUS PU3UKHU B 001IEM 00Opa30BAHUU SABJISIOTCS:

dbopMHUpOBaHKE WHTEpPEca M CTPEMJICHUS O0YYalolmuXCsi K HayYHOMY H3YYCHHIO
MIPUPOIBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CITIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJIe¢ TO3HaHUS W (QopMUpPOBaAHUE
HCCJIEIOBATENIHCKOTO OTHOIICHHUS K OKPYKAIOITUM SIBJICHUSM;

dbopMuUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa H3yYeHUS OCHOB
CTpOEHUS MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHre yMEHUN OOBSCHATH SIBJICHUS C HCIOJIb30BAHUEM (HU3HUECKHUX
3HAHWH ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMHupOBaHWE TIPEACTABICHHA O POMM (PU3UKK IS Pa3BUTHSA  APYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cdepax Oymaymiel mpodeccCHoHaTbHON
JESTeTbHOCTH, CBA3AHHBIX C (PU3UKOM, TOATOTOBKA K JaJIbHEHUIIIEMy O0OyUYEHHUIO B 3TOM
HaIPaBJICHUH.



JlocTmkeHne STUX Lenedl 00ecrneunBaeTcs pEIIeHWEM CIEIyIOIMMUX 3a1ady B
mpoIiecce u3ydeHus Kypca GU3NK1 Ha YpPOBHE CPEAHETO O0Iero o0pa30BaHMUS:

NpUOOpPETeHHE CUCTEMBbI 3HAHUK 00 00muX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TCOPHUIX, BKIIOYAs MEXaHHKY, MOJEKYJISAPHYIO (DHU3UKY, dJIEKTPOJIUHAMUKY,
KBAaHTOBYIO (PU3UKY U SJIEMEHTHI aCTPODU3HKH,

dbopMHupOBaHWEe YMEHHUN TPUMEHITh TEOPETUUYECKHE 3HAHWS UIsI OOBSICHCHUS
(GU3UYECKUX SBJICHWA B TIPUPOAC W IS TPHUHATUS TPAKTUYCCKUAX pEIICHUN B
TIOBCETHEBHOW JKU3HU;

OCBOEHHE CIOCOOOB PEIICHUs Pa3IMYHBIX 33]la4 C SIBHO 3aJlaHHON (PU3NICCKOM
MOJIETIBIO, 3a71a4, IOIPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3JaHle (PU3NIECKON MOIETH,
a/IeKBaTHOW yCIIOBHSIM 3aJau, B TOM YHCJIE 33/1a4 MHKEHEPHOTO XapakTepa;

MOHUMaHuEe (PU3NIECKUX OCHOB U MPUHITUIIOB JACHCTBUS TEXHUYECKUX YCTPOUCTB
M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBJIAJICHUE METOJaMH CaMOCTOSATEIBHOTO IUIAHUPOBAHUA U  MPOBEACHUS
(bu3MUYECKUX SKCIIEPUMEHTOB, aHaIN3a M WHTEpPIpEeTaluu UHPOPMAIUH, OMpPEIeIICHNUs
JOCTOBEPHOCTH MOJIYICHHOTO Pe3yibTarta;

CO3J]aHUE YCIIOBUM i Pa3BUTHS yMEHUM MPOEKTHO-UCCIIEIOBATEIHCKOMH,
TBOPUYECKOH 1€ATEIbHOCTH;

pa3BUTHE HMHTEpeca K cdepaM NpodecCHOHANbHON NEATENbHOCTH, CBA3aHHON C
(bu3uKoN.

B cootBerctBuu ¢ TpedoBanusamu GI'OC COO yrinyOnéHHbI ypOBEHb U3YUECHUS
yueOHoro npeamera «Pu3rka» Ha ypOBHE CPEAHETO 00IIero o0pa3oBaHus BeIOUpaeTcs
O0Oy4aroNMMUCs, MIAHUPYIONIMMHU MPOAOIKEHUE 00pa3oBaHUsl 1O CIEIUATBLHOCTIM
(hU3UKO-TEXHUUECKOTO MPOQUIISL.

Ha wuzyuenne ¢usuku (yriiyOJ€HHBbI YpPOBEHb) Ha YPOBHE CPEAHEro OOIIEro
obpazoBanus orBoauTcs 340 vacos: B 10 knacce — 170 yacoB (5 yacoB B Heneno), B 11
kiacce — 170 JacoB (5 4acoB B HEJIEINIO).

[Ipenyaraempiii B mporpamme 10 (QU3MKE TEPEUYCHb JIAOOPATOPHBIX U
MPAKTUUYECKUX paboT sBISETCS PEKOMEHIOBAaHHBIM, YYWUTEIh JeNaeT BHIOOD
npoBeJeHUsT 1a00paTOpHBIX pabOT W  ONBITOB € YYE€TOM WHAMBHIYATIbHBIX
0COOEHHOCTEN 00yUarOIMUXCH.

COIAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayynblid MeTO MO3HAHMS NIPUPO/BL.

duznuka — GyHIaAMEHTaIbHAS Hayka O mpupoje. HayuHblii MeTOo] MO3HAHUS H
METO/IbI UCCIIeI0BaHUS GPUZNUYECKUX SIBIICHUH.

OKCIepUMEHT W Teopus B IIpoliecce IMOo3HaHus mnpupoabl. HaOmionenue u
AKCIIEPUMEHT B (PU3UKE.

CnocoObl  u3MepeHuss (PU3NYECKUX BEIWYMH (aHAJIOroBble U IU(POBBIC
U3MEpUTENIbHbIE TPUOOPHI, KOMITbIOTEPHBIE JATYUKOBBIE CUCTEMBI).



[TorpemHoCcTH M3MEPEHUH (PU3NUECKUX BETUINH (a0COIOTHAS M OTHOCUTEIhHAS).

MopenvupoBanue (U3NYECKUX SBICHUNW W TIPOIECCOB (MarepuaibHash TOYKa,
a0COJIOTHO TBEPAOE TENO, HIealbHAs JKUJKOCTb, WICATbHBIM ra3, TOYCUHBIA 3apsin).
['unore3a. ®uznveckuit 3aK0H, FPAHUIIBI €ro MpuMeHuMocTH. dusndeckas Teopus.

Ponb u Mecto puzuku B HOpMUPOBAHUM COBPEMEHHOW HAYYHOU KapTHUHBI MUPA, B
MPAKTUYECKOMN JEATETbHOCTH JIIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

N3mepenne cuiibl TOKa W HANpPsDKEHHUS B LEMH MOCTOSHHOTO TOKa MPU MOMOIIU
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakOMCTBO C IHH(poBoil nabopaTtopueit mo ¢usuke. [Ipumepbl H3MepeHHS
(MBUYECKUX BEJIMYMH MTPU TIOMOIIH KOMIIBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe aABUKeHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO  JBHKCHHUS.
Cucrema otcuéra.

[Ipsmast u oOpaTHas 3a1a4l MEXaHUKHU.

Pannyc-BexkTop MatepuaibHOM TOYKH, €0 MPOCKIUHA HA OCU CUCTEMbI KOOPAUHAT.
TpaekTopus.

[lepemenienne, CcKOpocTh (CpelHsAs CKOPOCTb, MTIHOBEHHAs CKOpPOCTh) U
YCKOPEHHE MAaTepUaibHOW TOUYKH, WX TMPOEKIMU HAa OCH CHUCTEMbl KOOpPAMHAT.
CiioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUXKEHUE. 3aBUCHUMOCTh
KOOpPJIMHAT, CKOPOCTU, YCKOPEHUS] W IMYyTH MaTEPUAIbHOW TOYKHM OT BPEMEHU M HX
rpaduku.

CBobOomHOE TMajneHWe. YCKOpEeHHE CBOOOJHOrO TajeHus. JIBuxkeHue Tena,
OpOIIIEHHOTO TIOJ YIJIOM K TOPU3OHTY. 3aBHUCUMOCTh KOOPAWHAT, CKOPOCTH U
YCKOPEHHSI MaTEPUAILHON TOYKH OT BPEMEHU U UX TpauKu.

KpuBonunennoe nBuwxkeHue. JIBHKEHHME MaTEpUATIbHOM TOYKH IO OKPYKHOCTH.
VYrioBas u nuHelHas ckopocTh. [lepuoa u yactora obpanieHus. LleHTpocTpeMurtenbHoe
(HOpManbpHOE), KacaTeabHOE (TaHICHIMAIBbHOE) U IMOJHOE YCKOPEHHE MaTepuabHOM
TOYKH.

TexHuyeckne ycTporucTBa M TEXHOJOTHUYECKUE MPOLECCHI: CIIUIOMETp, JBUKECHHE
CHapsI/I0B, LIETIHbIE, IIeCTepEHYAThIC U PEMEHHBIC TIepeaun, CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mogenb cuCTEMBbl OTCUYETa, WIUIIOCTpAIds KHHEMATHUYECKHX XapaKTEPHUCTHK
JBYOKCHUS.

CnocoObI Ucclieq0BaHU IBUKEHUN.

NnmrocTpanus npeaenbHoro nepexoaa u u3MepeHue MrHOBEHHOM CKOPOCTH.

IIpeoOpazoBanre ABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.



HaGnronenue paBwkeHUss Tema, OpPOMIEHHOTO TIOA VYIJIOM K TOPU3OHTY W
TOPU30HTAJIBHO.

Hanpasnenue CKOpoCTH Ipu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHe myTel, TPAaEKTOPUM, CKOPOCTEW JABUKEHHUSI OJHOTO U TOrO KE TEJa B
pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydyeHnne HEpaBHOMEPHOTO [BWXKEHUA C LEJNbI0 ONPENEICHUS] MIHOBEHHOM
CKOPOCTH.

N3mepenne yckopeHUs] MpH MNPSIMOJMHEMHOM PaBHOYCKOPEHHOM JIBHKEHUHU TIO
HaKJIOHHOW IUIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUHU.

N3mepenne yckopeHus CBOOOJHOTO MajeHUsi (PEKOMEHJOBAHO HCIOJIb30BAaHUE
1udpoBoii 1abopatopun).

N3yuyenue nBMKEHHS Teia, OPOLIEHHOTO rOpU30HTaNBHO. [IpoBepka rumoTessl o
MPSIMOU MPOMOPIIMOHATBHON 3aBUCUMOCTU MEXKAY NalbHOCTBIO MOJETA U HAYalbHOU
CKOpOCTBIO TeJIa.

N3ydenune ABUKEHHUS TEa 0 OKPYKHOCTHU C TIOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Meproia oOpamieHus KOHUYECKOTO MasiTHUKA OT €ro
ITapaMeTpOB.

Tema 2. /lunamuka.

IlepBpii  3akoH HproroHa. HMHepumanbHble cucteMmsl orcu€ra. [lpuHImn
otHocuTenbHOCTH [anumies. HeunepuuanbHble cHCTEMBbI OTcuéra (OmIpeleTeHueE,
MIPUMEDPBHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cuil.

Bropoii 3axkon HproToHa 1151 MaTepuaibHON TOYKH.

Tpernii 3ak0oH Hpr0TOHA JIs1 MaTepUAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh TPABUTALIMOHHOW M MHEPTHOM
MAaCCBI.

Cuna TskecTd. 3aBUCUMOCTb YCKOPEHHUSI CBOOOJTHOIO MaJeHUs OT BBICOTHI Haj
MOBEPXHOCTHIO TUUIAHETHI M OT reorpaduyeckol mupoThl. [[BrkeHne HEOECHBIX Tel U
MX CyTHUKOB. 3akoHbl Kermepa. IlepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABUKYIIErocst C YyCKOPEHHUEM.

Cuna tpenusa. Cyxoe tpenue. Cuiia TpeHUsI CKOJIBKEHUSI U CUJIa TPEHUS TOKOS.
Koaddunment tpenus. Cuna CONpOTUBIICHUS MPU JIBUKEHUU TeJla B KUIKOCTU WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHUS.

JHasnenue. ['mapocrarnueckoe gasinenue. Cuna Apxumena.

TexHuyeckre yCTpPOWCTBA W TEXHOJOTHYECKHE TIPOIECCHI:  TMOAIIMITHUKH,
JBI)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBWKeHHWs T€ B HMHEPIMAIBHBIX M HEMHEPIUAIBHBIX CHCTEMax
OTCYETA.

[IpuHIIMIT OTHOCUTEIIBHOCTH.



Kauenne nByx HMIMHIPOB WM MIAPOB PA3HOU MACCHI C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIIMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE paBHOAEWUCTBYIOLIECH MPUIIOKEHHBIX K TEIy CUJI C MPOU3BEIACHUEM
Macchl TeJla Ha €ro YCKOPEHHE B MHEPUUAIbHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEI.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MAICHUU.

LleHTpoOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbXCHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPaKmuKym.

N3mepeHne paBHOACWUCTBYIOIIEH CWJI NpPU JBMKEHUM OpycKa IO HAKJIOHHON
MIJIOCKOCTH.

[IpoBepka runoTe3sbl 0 HE3aBUCUMOCTH BPEMEHHU JIBMXKEHUS OpyCKa 10 HaKJIOHHON
TTIOCKOCTH HA 33JIaHHOE PACCTOSIHUE OT €r0 MacCCHhI.

HUccnegoBanne 3aBUCHUMOCTH CHJI YNPYTOCTH, BO3HHUKAIOIIMX B NPYKUHE U
PE3MHOBOM 00pasiie, OT ux JAehOopMaIIH.

N3ydenne NOBUKEHUS CUCTEMBI TEJ, CBS3aHHBIX HUTHIO, MEPEKUHYTOM uepes
NErKui OJIOK.

M3mepenne koddduiiieHTa TpeHUs IO BEIUYUHE YTI0BOro KoddduimeHTa
3aBucuUMOCTH Frp(N).

UccnenoBanue aBukeHUss Opycka MO HAKJIOHHOW IUIOCKOCTH C TEPEMEHHBIM
KOd(PUITMEHTOM TpEHUS.

N3yuenne nBrukeHuUs rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpAOe Teno. llocTymatenbHoe W BpamaTelbHOE JBHKCHUE
TBEpAOro Tesa. MOMEHT CUJIbI OTHOCUTEIBHO OCH BpaieHus. [lnedo cumnbl. CrnoxxeHnue
CUJI, IPUJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTH Tena.

Y ciioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuueckrue yCTPOMCTBA M TEXHOJOTHMYECKUE IIPOLECCHI:  KPOHILUTEHH,
CTPOMTENBHBIN KpaH, pelIéTyaTble KOHCTPYKIIUH.

Jlemoncmpayuu.

Y ci10BUsI paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKkmuKym.

HccnenoBanue ycnoBuii paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB M PaCUET CUII YIPYTOCTH.

N3yyenue ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIETO TUIOMIAAb OIOPHI.

Tema 4. 3axonvl coxpanenusn ¢ Mexanuxe.

Nmnynsec marepuanbHOM TOYKH, CHCTEMBI MaTE€pUANIbHBIX Touyek. LleHTp macc
CUCTEMbI MaTepUAIIbHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

Nmnynbe cuiibl 1 NI3BMEHEHHUE UMITYJIbCA TENA.



3aKOH COXpaHEHHs UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT wumIynbca MaTepualibHOW TOYkH. llpencraBieHue o CoXpaHEHUH
MOMEHTA UMITYJIbCA B HEHTPAIbHBIX MOJISX.

PaGora cuiapl Ha MajoM W Ha KOHEYHOM mepemeiieHud. ['paduueckoe
MpEJCTaBICHUE Pa0OThI CUIIBI.

MOIHOCTH CHUJIBI.

Kunernueckass »Heprusi MaTepHaJbHOM TOuYkH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW SHEPTUU MaT€pUaIbHON TOUKHU.

[loreHnmManbHple W HENOTEHUMAIbHbIE Cwibl. lloTeHuManpHass SHEprus.
[loTenumanbHass 3Heprus ynpyro AehopMHUPOBaHHOM mpykuHbL. [loTeHuUManbHas
DHEPrus Tejla B OJHOPOJHOM TPaBUTAUMOHHOM moJse. [loTeHnnanbHas sHeprus tena B
IPaBUTAIIMOHHOM I10JI€ OJJHOPOAHOTO I1apa (BHYTpHU U BHE 11apa). Bropas kocmuueckas
CKOpOCTb. TpeThsl KOCMUYECKAst CKOPOCTb.

CBsi3b pabOTBl HEMOTEHIMAIbHBIX CUJ C MU3MEHEHHEM MEXAHWYECKOW SHEpPIuH
CUCTEMBI TeJI. 3A4KOH COXPAaHEHUSI MEXaHUYECKON YJHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHymwm Wi UACAIBHOM JKUAKOCTH Kak CIEICTBUE 3aKOHa
COXpPAaHEHUS MEXaHUYECKON IHEPTUH.

TexHuyeckrue yCTpOWCTBA W TEXHOJOTWYECKHE IPOLECCHI: JBHKCHUE PAaKeT,
BOJOMET, KOTIEP, MPYKUHHBIA MUCTOJIET, TUPOCKOII, (PUTYPHOE KaTaHUE HA KOHbKaX.

Jlemoncmpayuu.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

N3mepeHnne MOIHOCTY CHJTBI.

W3meHeHue sHepruu Tena Mpu COBEPILIEHUN PabOThI.

B3aumMHble mpeBpamieHUs KUHETUYECKOM M TNOTEHLUMAJIbHOW JHEPrui IIpU
JEMCTBUM Ha TEJIO CUJIBI TSYKECTH U CUIIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Mpu CBOOOHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepenne nmnyiibca Teia o TOpMO3HOMY IIyTH.

W3mepenue cuibl TICM, CKOPOCTH MOJENU 3JIEKTPOMOOWMIIE M MOIIHOCTH CHJIBI
TATH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

Hccnenoanne coxpaHeHHs UMITYJIbCA ITPU YIIPYTOM B3aUMOJEHCTBUM.

N3mepenne KHHETUYECKOM YHEPTUM TeEJIA 110 TOPMO3HOMY ITYTH.

CpaBHeHHE HM3MEHEHMs] MOTEHIMAIBbHOM SHEPruM NpPYKUHBI C pabOTOMl CHUIIBI
TPEHHUSL.

Onpenenenue pabOThl CHIIBI TPEHUS MPU ABUKEHUM Tella [0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znes 3. Mousieky/isipHasi (U3UKA ¥ TEPMOJAUHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUl.



OCHOBHBIE MTOJIOKEHUS MOJEKYISIpHO-KHMHeTHUecKoi Teopun (MKT), ux onsiTHOE
obocHoBanue. Jlubdysus. bpoyHOBckoe MABWKEHHE. XapakTep JBWKEHUS W
B3aMMOJEHCTBUS YaCTHUI] BEUIECTBA. MOAENHN CTPOEHUS Tra30B, KUIAKOCTEU U TBEPIBIX
TeI U OOBSICHEHHE CBOICTB BellleCTBa Ha OCHOBE 3THX Mojenei. Macca u pa3mepsl
mouiekyn (atomoB). KonnuectBo Bemectsa. [loctostHHas ABorapo.

TennoBoe paBHOBecwe. Temmeparypa u crnocoObl €€ wu3Mepenus. I[llkana
temneparyp Llenbcus.

Mogenps uaealbHOro ra3a B MOJEKYJISIPHO-KMHETUYECKOW TEOPHUH: YACTHIIbI Ta3a
JOBIKYTCS XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

['azoBble  3akoHBl.  YpaBHeHue MenaeneeBa—Knaneiipona.  AGcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lanbrona. M3ompoiiecchl B
UJI€AIbHOM T'a3€ C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npencraBiieHne
M30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

CBs13p MEXAy aBICHHEM U CPEIHEN KMHETHYECKOW DHEPruel MocTynaTebHOrO
TEIJIOBOTO JIBHKEHHSI MOJIEKYJ WIEaIbHOrO ra3a (OCHOBHOE YpPAaBHEHUE MOJIEKYISIPHO-
KHHETHUYECKOW TEOPHH HJI€aJIbHOTO T'a3a).

CBs13p aOCONIOTHOM TeMIlepaTypbl TEPMOJWHAMUYECKOM CUCTEMBI CO CpEIHEH
KMHETUYECKOW SHEPTHUEN IMOCTYNATEIBHOIO TEIJIOBOTO IBUKEHHUSI €€ YaCTHULL.

TexHuyeckue yCTpoHCTBA U TEXHOJIOIMUECKHUE MPOLECCHl: TEPMOMETP, OaApoOMeETp,
MOJIy4YeHUE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopnenn ABUKEHUS YaCTUL] BELIECTBA.

Monens OpOyHOBCKOTO JIBUKEHHUSL.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUKEHUS.

Huddy3ust :KUIKOCTEN.

Mogens onbita lITepHa.

[IputsxeHre MOIEKYIIL.

Mopnenn KpUCTaJUIMYEeCKUX PEMIETOK.

HaGnronenue u vcciieoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccnenoBanne  mpounecca  YCTaHOBJEHUS — TEIUIOBOIO — PaBHOBECHS — IIPHU
TEIJI000MEHEe MEXIY TopsYeit U XOJIO0HOM BOIOM.

N3yueHne WM30TEPMUYECKOrO Iporecca (PEKOMEHIOBAHO  MCIOJb30BaHUE
uudpoBoit 1adbopaTopun).

N3yuenue n30X0pHOro npoiecca.

N3yuenune nzobapHOTO Mporiecca.

IIpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T]J]) cucrema. 3amaHue BHEIIHUX  YCJIOBUM IS
TEPMOJAUHAMUYECKON cHUCTeMbl. BHemHue u BHyTpeHHHE mnapaMmerpbl. llapamerpsl
TEPMOJIMHAMUYECKON CHCTEMBI KaK CpPEAHHE 3HAYEHUS BEJIMYMH, ONHCHIBAIOIIHUX €€
COCTOSIHHE Ha MUKPOCKOIINYECKOM YPOBHE.



HyneBoe  Hauasio  TepMOAMHAMMKM. CamonpousBoibHasg  penakcarus
TEPMOJMHAMUYECKON CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mopenps uaeanbHOro ra3a B TEPMOAMHAMHUKE — CUCTEMA YPaBHEHHIl: YpaBHEHUE
MenneneeBa—KnamneipoHa © BBIPAKEHHE JJISI BHYTPEHHEW SHEpPruu. Y CIOBUA
NPUMEHUMOCTH 3TOM MOJENH: HU3KAsl KOHILICHTPAIUS YaCTHUILl, BBICOKHE TEMIIEPATyPBbl.
BripaykeHne i1 BHyTPEHHEN YJHEPTUM OJJHOATOMHOTI'O UICAJIBHOIO Iasa.

KBazucratnueckne u HECTATUYECKUE MTPOLIECCHI.

OneMeHTapHasi paboTa B TepMoAWHaMHUKe. Bbruucienue paboThl 1mo rpaduky
nporuecca Ha pV-auarpamme.

Tennonepenaua Kak cnoco0 WU3MEHEHHUS BHYTPEHHEMN SHEPIUHU
TePMOJMHAMHYECKOM  CHUCTEMBI ~ 0e3  coBepimieHust  pabotel.  KoHBekmus,
TETUIONPOBOJAHOCTD, U3TyUYCHUE.

KonnuectBo Temnotel. TermmoéMKoCTh Tena. Y aenpHast 1 MOJISIpHas TETUIOEMKOCTH
BellecTBa. YpaBHeHue Maiiepa. YaenpHas TeEIUIOTa CropaHus ToIuikBa. Pacyér
KOJIMYECTBA TEIUIOTHI IIpH Terionepenaue. [louarre o0 aguabaTHOM Mpoliecce.

IlepBbIii 3aKkOH TepMOAMHAMUKN. BHYyTpeHHss 3Heprus. KonnuecTBo TEOTH U
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEHW SHEPTUH TEPMOANHAMUYECKON CHCTEMBI.

BTopo#i 3akOH TepMOAMHAMHKHK JIsI PABHOBECHBIX IPOLIECCOB: YEpPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOM CHCTEMBI IPOXOJUT E€IWHCTBEHHAS
aguabarta. AOCONIOTHAs TeMIiepaTypa.

BTopo#i 3akOH TEpMOIMHAMUKM JJIsI HEPABHOBECHBIX NPOLIECCOB: HEBO3MOXKHO
nepeaarh TEIIOTy OT 0oJiee XOJIOAHOro Tena K Oosiee HarperomMy 0e3 KOMIICHCAIlUU
(Knay3uyc). HeobpatuMocTh IpUPOAHBIX MPOIECCOB.

[Tpunuune! necteus TerioBbix MamuH. KT/,

Maxkcumanenoe 3nauenue KITJI. Lukn Kapho.

DKOJIOTUYECKUE AaCIEKThl HCHOJB30BaHMUS TEIUIOBBIX JBUTaTener. TemmoBoe
3arpsi3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuyeckre YCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCH:  XOJIOAUIbHUK,
KOHJIUIIMOHEDP, MAW3CIbHBIA W KapOIOpaTOpPHBIM JBUTaTeNd, TapoBas TypOUHa,
MOJIYYECHHE CBEPXHU3KUX TEeMIepaTyp, VYTHUIM3AIUS «TEIUIOBBIX» OTXOJOB C
MCIIOJIb30BAaHWEM TEIJIOBOTO HACOCa, YTUIU3alMs OMOOPTaHWYECKOTO TOIUIMBA JIJIS
BBIPAOOTKH «TEIIOBOM» M DJIEKTPOIHEPTUH.

Jlemoncmpayuu.

N3MmeHnenune TeMriepatypsbl py ainadaTUueCKOM PacIIUpEeHUH.

BosznymHoe oruuso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

Croco0Obl U3BMEHEHHS BHYTPEHHEW SHEPTUH.

Uccnenosanue aguabaTHOTO MpoIiecca.

KomrnproTepHbie MOAEIMN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenne yaeapHOoN TEII0EMKOCTH.

Uccnenosanue npoiiecca OCTbIBaHUS BEIIECTBA.

Uccnenosanue aguabaTHOTO MpoIiecca.



N3yueHne B3auMMOCBS3M DSHEPIHUM  MEXKMOJICKYJSIPHOTO  B3aMMOAECHUCTBUA U
TEMITIEPATYPbl KUIICHUS KUJKOCTEH.

Tema 3. Azpecamniwie cocmoanus eeujecmea. Pazosvie nepexoowvl.

[TapooGpazoBanue u KoHjeHcanus. Vcnapenwe u kuneHue. YenbHas TEIUioTa
napooOpa3oBaHusl.

Haceimennsie n HeHachieHHbIE Tapbl. KauecTBEHHAs: 3aBUCUMOCTD TNIOTHOCTH U
JAaBJICHUS HACBIIIEHHOTO Tapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMITEPATYPbl KUIIEHUSI OT JABJICHUS B dKUJKOCTH.

BnaxxnocTh Bo3yxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

Teépmoe Tteno. Kpucramnuueckue um amop¢Hbie Tena. AHHU30TPOIUS CBOMCTB
KkpuctajuioB. IlmaBienne uW  Kpuctaimmsamusa. YJenbHas TEIUIOTa IIJIABJICHHSL.
CyO6numarnusi.

Hedopmanuu TBEpaoro Tena. Pactsokenne u cxarue. Cnpur. Monayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TeruioBoe pacmiMpeHHe >KUAKOCTEHM W TBEPABIX Tell, O0bEMHOE M JMHEHHOE
pacmipeHre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUM YacTHI] BELIECTBAa Kak MpPUYMHA
TEIJIOBOTO paCcUIUPEeHHs Tell (Ha KaYeCTBEHHOM ypOBHE).

[IpeoOpa3oBanue sHEPrum B Pa3oBbIX Mepexoax.

VYpaBHeHHe TemI0Boro OansaHca.

[loBepxHocTHOe HaTspkeHHe. Koa(@UIMEHT MOBEPXHOCTHOTO — HATSHKEHHS.
Kanwmsipasle sBieHus. [laBieHue IMOJ HMCKPUBIEHHOW NOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamaca.

TexHudeckre yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLECCHI: JKUAKUE KPUCTAJUIBI,
COBPEMEHHBIE MaTEPHUAIIBI.

Hemoncmpauuu.

TennoBoe pacmnpeHue.

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenune. Kurnienue nmpu noHM>KEHHOM JTaBJICHUM.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OnbITHI ¢ MBUIBHBIMU TIEHKAMU.

CmaunBaHue.

KanwuisspHslie siBiieHUs.

Mojenn HEHbIOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABIEHUS KPUCTAININYECKOTO BEILIECTBA.

Buner nedopmarimii.

Habmonerune Mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKMUKym.

N3ydyeHne 3aKkOHOMEPHOCTEN MCTIAPEHUSI JKUIAKOCTEN.

N3mepenue yaenbHON TENIOThI IUIABICHUS JIbA.

N3ydenune CBOMCTB HACBILIEHHBIX 1apOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa UM OIIEHKa Macchl MapoB B
ITOMEILECHHH.



N3mepenne ko3¢ duiineHTa moBEPXHOCTHOTO HATSHKCHUS.

N3mepenne moayisa FOHra.

HccnenoBanue 3aBUCUMOCTH JehopMaliii pe3uHOBOro o0paslia OT MPUII0KEHHON
K HEMY CHJIBL.

Paznen 4. DiekTpoauHaAMUKA.

Tema 1. dnexkmpuueckoe none.

OnexTpu3anuss Tenl M €€ MNpOsABICHUA. OJJNEeKTpuueckuid 3apsn. JIBa Buga
ANEKTPUYECKUX  3apsaoB.  [IpOBOOHWMKM,  [OHMAJIEKTPUKA W HOJYIPOBOJHUKH.
DJIeMEHTapHBIN 3JIEKTPUYECKUN 3apsif. 3aKOH COXPAHECHHUS JIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsanbl. 3akoH Kynona.

Onektpuyeckoe noJie. Ero aeiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HanpsoxkéanocTs anektpudeckoro noist. [Ipo6nslit 3apsan. Jlnauu HanpsxEHHOCTH
ANEKTPUUYECKOTro NoJist. OMHOPOAHOE HIIEKTPUUECKOE TOJIE.

[ToTeHIMaNBHOCTh  BJIEKTPOCTATUYECKOTO IOJsl. Pa3HOCTh IMOTEHUIMAIOB U
HanpspkeHue. [loTeHuumanpHas HSHeprus 3apsga B AJIEKTPOCTATUYECKOM  IIOJIE.
[loTennman snekrpocTaTudeckoro mnojs. CBs3b HANPSXKEHHOCTU TOJSA U PA3HOCTH
NOTEHUHUAJIOB  JJISl  DJIEKTPOCTATUYECKOro MO  (Kak OJHOPOJHOTO, Tak M
HEOJHOPOJIHOTO).

[IpyHIMT Cynepno3uLUN SIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsga. llone paBHOMepHO 3apsikeHHOM cdepol. [lone
PaBHOMEPHO 3apspKeHHOro 1o oObéMy 1apa. Ilose paBHOMEpPHO 3apsyKEHHON
OeckoOHEYHOM TIIOCKOCTH. KapTuHbl JNHHUI HAOpsDKEHHOCTH  ATHUX  MOJEH |
AKBUIIOTEHIIMAIBHBIX IOBEPXHOCTEN.

IIpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsA0B.

JIMDNIEKTpUKU B AJIEKTPOCTATUYECKOM Toiie. JluanekTpuueckass MpOHULIAEMOCTh
BEILIECTBA.

KongeHcaTtop. DnekTpo€MKOCTb KOHAEHCATOpa. JJNEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOopa.

[TapannensHoe coenuHeHUE KOHAeHCATOpOB. llocnenoBatenbHOE COEIMHEHUE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBr>KeHue 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM II0JIE.

TexHHMuecKkMe yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  3JIEKTPOCKOI,
ANEKTPOMETP,  DBJEKTpOCTaTHUecKas  3alluTa, 3a3eMJICHHE  3JIEKTPOnpUOOpOB,
KOHJIEHCaTOphl, TeHepaTtop Ban ae ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHIMII IEUCTBUS SJIEKTPOMETPA.

DNEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DNEeKTpUYECKOe MoJie ABYX 3aPSKEHHBIX MJIACTHH.

Mogens anekTpocTaTudeckoro reueparopa (Ban ne ['paada).

IIpOBOTHHUKH B BJIEKTPUUYECKOM II0JIE.

DJIIEKTpOCTaTUYECKasl 3alIUTA.

YCTpONCTBO U IENCTBUE KOHAEHCATOPA MIOCTOSHHON U IEPEMEHHON EMKOCTH.



3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUION[AAW IUIACTHH,
PACCTOSIHUS MEXY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsiiKa U pa3ps/ika KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, NPAKMUKYM.

OneHka cuil B3auMOJICHCTBUS 3apsKEHHBIX TElL.

HaGnronenue mpeBpaiieHuss SHEPTUM 3apsOKEHHOTO KOHIEHCATOpa B DHEPTHIO
U3IIy4EHUsI CBETOINO/IA.

N3ydenne npoTekaHus TOKa B LIEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenre pa3HOCTH MOTEHIMATIOB (HANPSKEHHUS) MPU TOCIEI0BATEILHOM
COEJIMHEHUH KOHJECHCATOPOB.

Hccnenosanue paszpsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Illocmoanunwtii 31eKmpuyecKuil mox.

Cuina toka. [1ocTOSIHHBIN TOK.

VYcnoBus cylieCTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUUECKOro Toka. MICTOUHMKU TOKa.
Hanpsixenune U u D/1C €.

3akoH Oma [J1s1 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTb COMNPOTUBIICHUS OJIHOPOIHOTO
MPOBOAHUKA OT €ro JUIMHbI W IUIONIAAW T[IONEPEYHOIO CEYECHUS. Y IEJIbHOE
COITPOTHUBJICHUE BEIIECTBA.

[locnenoBarenpbHOE, NapaUIeIbHOE, CMENIAHHOE COECIMHEHUE NPOBOIHHUKOB.
Pacuér pa3BeTBnéHHbIX nekTpudeckux 1eneil. [Ipasuina Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOUTHOCTh DJIEKTPUYECKOrO0 TOKa. TergoBas MOIIHOCTh, BbIAENIsIeMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTHUBJICHUE MCTOYHMKA TOKAa. 3akoH Oma il MOJHOU
(3aMKHYTOM) 2JIEKTPUYECKOM 11eru. MOITHOCTh HCTOYHUKA TOKa. KOopoTkoe 3amMbIKaHUE.

KonnencaTop B ienu NOCTOSTHHOTO TOKA.

TexHu4yeckre yCTporucTBa U TEXHOJIOTMYECKUE MPOLIECCHl: aMIIEPMETP, BOJIBTMETD,
peocTaT, CYETUMK IIEKTPUUECKON SHEPTUH.

Jlemoncmpayuu.

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS U1l PE3UCTOPA, JaMIIbI
HaKaJIMBaHUS U CBETOJMOA.

3aBUCUMOCTh CONPOTHUBJICHUS IUIMHIAPUYECKUX TMPOBOJHUKOB OT JIJIUHBI,
IJIOIIA/IA TOTIEPEYHOTO CEUCHHS U MaTepuaa.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT COINPOTHUBICHUS] MPU MOCTOSIHHOM
HaIpsOKCHUH.

[Ipssmoe m3mepenue DJIC. KopoTkoe 3amMblkaHW€ TaJlbBAHUYECKOTO JJIEMEHTa U
OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crioco6bl coenuHeHnst ICTOYHUKOB Toka, JJ1C GaTapeil.

Uccnenoanne pa3HOCTH MOTEHIMAIOB MEXKY IOJIOCAMU HUCTOYHUKA TOKa OT
CHUJIBI TOKA B IICTIH.



Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

Uccnenoanune CMEIaHHOTO COCIMHEHUST PE3UCTOPOB.

N3mepenne yaenpHOro COnpoTUBIIEHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCUMOCTHM CHJIBI TOKa OT HAaOpsDKEHUS Uil JIAMIIbI
HaKaJINBaHUS.

VYBenuueHue npeesia u3MepeHus amnepMerpa (BoabTMETpa).

N3amepenne 3/1C u BHYTPEHHETO COMPOTUBJICHUSI HCTOUYHHUKA TOKA.

Uccnenosanne 3aBucumoctu DJ[C rajbBaHUUYECKOTO 3JIEMEHTA OT BPEMEHU IIPHU
KOPOTKOM 3aMbIKaHUH.

Uccnenoanne pa3HOCTH MOTEHIIMAIOB MEXK]Y IMOJIIOCAMH HUCTOYHUKA TOKa OT
CHUJIBI TOKA B ICTIH.

UccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpedax.

DJNeKTpUYeCcKass  MPOBOAUMOCTb  PAa3NIUYHBIX  BEHIECTB. DJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTh COINPOTUBICHUS METAUIOB OT
temnepaTrypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonympoBonuuku. CoOCTBEHHAsI U MPUMECHAs MPOBOJAUMOCTD MOJTYTPOBOTHUKOB.
CsoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJEKTPOJHMTAX. OJIEKTPOJUTHYECKAS IUCCOLMALIMSL.
DnekTponu3. 3akoHbl Dapajes A1l ANEKTPOIn3a.

DJIEKTpUYECKU TOK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSTEIbHBIA pa3psl.
PaznuyHbie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpoWCTBA U MPAKTUUYECKOE MPUMEHEHHUE: Ta30pa3psiIHbIE JTaMIIbI,
AJIEKTPOHHO-JTyYeBasi TPyOKa, TMOIYNPOBOJHUKOBBIE MNPUOOPHI: HUOJ, TPAH3UCTOD,
dboToanon, CBETOAMOJ, rajlbBaHWKa, padUHUPOBAHHE MEIM, BBHITUIABKA ATIOMHUHUSA,
AIEKTPOHHAsE MUKPOCKOIIHSI.

Jlemoncmpayuu.

3aBUCUMOCTh COMPOTUBIICHUSI METAIJIOB OT TEMIIEPATYyPHI.

[TpoBOAUMOCTH IIEKTPOIUTOB.

3akoHbI 3ekTposinza Papazes.

HckpoBoii pa3psaa U MpOBOAUMOCTb BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOJAUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKmuKym.

Habmronenue ammekTpoimsa.

N3Mmepenue 3apsiga 0THOBAJICHTHOTO MOHA.

UccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOA.

Du3nvecKuil NPAKTUKYM.

Croco6pl m3MepeHus (HU3NYECKUX BEIMYUH C WCIOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX H3MEPUTETBHBIX MPUOOPOB ¥ KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM.



AOGCONIOTHBIE M OTHOCUTENbHBIE MOTPEIIHOCTH H3MEPEHHH (U3NYECKUX BEIHUHUH.
OneHka rpaHul] NOTPEIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHHM, UCCIIEIOBAaHUN 3aBUCUMOCTEN (DU3NUECKUX
BEJIMYMH, TMPOBEPKA TMPEUIOKEHHBIX THUNOTe3 (BIOOp U3 paboT, ONMUCAHHBIX B
TEMaTUYECKUX pa3fesiax «YUYEHWYECKUH HKCIIEPUMEHT, JiIabopaTopHbie paboThI,
MIPAKTUKYM» ).

MexnpeaMeTHble CBS3H.

N3yuenue kypca ¢usuku yriryoaéHHoro ypoBHs B 10 Kjacce OCyIIECTBISIETCS C
y4€TOM COJIEPIKATEIbHBIX MEKIPEIMETHBIX CBA3EH ¢ KypcaMu MaTEMaTUKH, OMOJIOTHH,
XUMUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemnoie nonamus, CeA3AHHLIE C U3YUCHUEM MEMO0008 HAYYHO20
NnO3HAHUA: SBIICHUE, HAYYHBIN (aKT, Tunoresa, pu3nueckas BEeIHMUMHA, 3aKOH, TEOPHs,
HAOJIIOICHHE, DKCIEPUMEHT, MOJCIUPOBAHUE, MOJIENb, H3MEpPEHHEe, MOTPEIIHOCTH
U3MEpEHUI, N3MEpPUTENIbHBIE IPUOOPHI, IUPPOBas 1a00paTOpusL.

Mamemamuka: permieHue CUCTEMbl ypaBHeHUH. JluHeliHas QyHKkus, napadoina,
runepOoa, ux rpa@uku 1 cBOMCTBA. TpUroHOMETpUYECKHE (PYHKIMU: CUHYC, KOCUHYC,
TAHI€HC, KOTAHTE€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO. BeEKTOpel M HX
IIPOEKIUY HA OCH KOOPJHUHAT, CII0KEHNE BEKTOPOB.

buonozua: mexanmdeckoe IBMKEHHE B KUBOW mpupojae, auddysus, ocmoc,
TEIJIOOOMEH JKHUBBIX OpPraHMW3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYKarolehd Ccpefsl,
yTWIM3alUs  OMOOPraHMYECKOro  TOIUIMBAa  JUIsl  BBIPAOOTKH  «TEIUIOBOM» U
AIIEKTPO3HEPIHH, IOBEPXHOCTHOE HATSKEHHWE M KallWJULIPHBIE SIBJICHHS B IPUPOE,
AIIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE AaTOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJISIpHAas Macca, IOJIy4YeHHE HaHOMAaTepHalioB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEN, XUAKOCTEHM M Ta3oB, >KUIKUE KPUCTAJUIbI, SJEKTPUYECKUE CBOICTBA
METaJUIOB, AIEKTPOIUTHYECKAS JUCCOLMALINS, FaJbBaHNUKA, JIEKTPOHHAS MUKPOCKOIIHSI.

T'eozpagpua: BnaxxHoCTh BO3yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozua: npeodpa3oBaHUE JBUKEHUN C MCIOJb30BAHUEM MEXAHU3MOB, YUET
CyXOTO M >KHJKOIO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHIITEIH,
peméryarble KOHCTPYKIMH ), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS] MEXaHUKU B TEXHUKE
(rupockom, BOIOMET U JAPYTHUE), ABUTATENIb BHYTPEHHETO CTOpaHMUsl, MapoBas TypOuHa,
OBITOBOM  XOJIONWIBHUK, KOHAMLIMOHEpP, TEXHOJOTMH TOJYYEHUS COBPEMEHHBIX
MaTepuaioB, B TOM YHCIIE HAHOMAaTE€pUalOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKast
3allliTa, 3a3€MJICHUE BJIEKTPONPUOOPOB, ra30pa3psAHbIEe JTAMIIbI, TOJIYIPOBOJHUKOBBIE
MpuOOpPHI, TATHbBAaHUKA.

11 KUIIACC

Pa3znen 4. DiaekTpoauHAMMKA.
Tema 4. Maznummnoe none.



B3auMopenicTBrEe MOCTOSAHHBIX MArHUTOB M IPOBOJHHUKOB C TOKOM. MarnutHoe
none. Bexkrop MarHuTHOM MHAYKUMHA. [IpvHIMIT Cyneprno3uiuyM MarHUTHBIX IIOJIEH.
JIMHUY MarHUTHOW UHYKIIHH.

MarnuTtHoe 10Jie TPOBOAHMKA C TOKOM (IIPSMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcreaa.

Cuna Amriepa, e€ HarpaBJIE€HUE U MOYJIb.

Cuna Jlopenna, e€ HampaBieHUE U MOAYJb. J[BUXKEHUE 3apsHDKEHHOM YacTHUIHI B
OJIHOPOJTHOM MarHuTHOM Tosie. PaGora cumnsl JlopeHia.

MaruutHoe nosue B BeuectBe. PeppoMarHeTUKHY, Mapa- 1 JUaMarHeTHKU.

TexHndeckre YCTpPOWCTBA H  TEXHOJOTMYECKHE IPOLECCHI: IMPUMEHEHUE
MOCTOSIHHBIX MAarHHUTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbBTHUMETP, SJICKTPOJBUTATEIIb
SAxo0u, yCKOpUTENH 3JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu.

KapTtrHa nuHMi WHIYKIUKA MarHUTHOTO TOJIS MOJIOCOBOTO U TOJIKOBOOOPA3HOTO
MOCTOSIHHBIX MAarHUTOB.

KaptnHa nuHUNA MAarHUTHOM WHIYKIWHU MOJS JJIWHHOTO MPSMOTO MPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYIIKU C TOKOM.

B3aumogericTBre A1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlericTBue cuibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

HaOnronenue aBMKEHUsI My4yKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[IpuHun neHCTBUS SJIEKTPOU3MEPUTEIHLHOTO MPUOOpa MArHUTORJIEKTPUUYECKOM
CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnengoBanre MarHUTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETUKOB.

HccnenoBanue nercTBrs HOCTOSSHHOTO MAarHUTAa HAa PaMKY C TOKOM.

N3mepenune cuiibl Ammepa.

N3yuenne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIBI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIMK Ha OCHOBE U3MEPEHUS CUJIbI AMIIEepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBiIeHME BIEKTPOMArHUTHOW WUHAYKUUHU. [IOTOK BEKTOpa MarHUTHOU WHIYKIIUU.
OJAC wuHaykuumu. 3aKOH JJEKTpoMarHuTHOM wuHAykuuu Papanes. Buxpesoe
anektpuueckoe note. Toxkn Dyko.

OJIC uHAYKUIMY B MPOBOJIHUKE, IBMXKYIIEMCSI B OJTHOPOJHOM MarHUTHOM MOJIE.

[IpaBuo Jlenua.

NunyktuBHOCTH. KaTymka MHAYKTMBHOCTH B LIENM ITOCTOSIHHOI'O TOKA. SIBiIeHME
camonHAyKuu. JJIC caMOMHIYKIUN.

DHEprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA U TEXHOJOTHYECKHE IPOLIECCHl: MHAYKLUHWOHHAS IEYb,
COJICHOM/I, 3allIUTa OT 3JEKTPU3ALMHU TEJ IPU ABUKEHUH B MATHUTHOM I10JI€ 3€MIIH.

Jemoncmpayuu.



Habmonenue siBieHNUs 31€KTPOMAarHUTHOM UHIYKITUH.

UccnepoBanue 3aBucumoctd OJIC  HMHAYKIMH OT CKOPOCTH HW3MEHEHHS
MAarHuTHOIO MOTOKA.

[IpaBuno Jlenna.

[Tanenrie MarauTa B aJTlOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKLIMH.

Hccnenosanue 3aBucuMoctd DJ1C caMOMHAYKIIMU OT CKOPOCTHA U3MEHEHUS CHIIBI
TOKa B LEIN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKIUU.

Onpenenenre HAYKIUNA BUXPEBOTO MArHUTHOTO TTOJIS.

HccnenoBanue sIBICHUS CAMOMHIYKIIMH.

COopka Mo1enu 3JIEKTPOMarHuTHOTO reHepaTopa.

Pasnen S. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOHBIE KOJIEOAHUSI.

['apmonnueckue konebanus. KuHemaTMueckoe M JAMHAMUYECKOE OIMCAHUE.
DHepreTu4yeckoe OMNHCAHHUE (3aKOH COXpAaHEHHsS MEXaHHYecKod »Hepruu). BriBon
JUHAMMYECKOTO ONMCAHUSA TapMOHUYECKHX KOJEOAHWH W3 HMX SHEPreTHYecKOro u
KHMHEMAaTHUYECKOTO ONKUCAHUS.

Amvmutyna u  (Qaza konedanuii. CBA3b aMIUIMTYIbl KOJIEOAHUN HCXOJIHOMN
BEJIMUMHBI C aMIUIUTYAaMH KoJIeOaHUN €€ CKOPOCTU U yCKOPEHHUSL.

[leppuon wu wyacrora koneGanuii. [lepmonm wmanbix CBOOOAHBIX KoJieOaHUMN
MaTeMaTU4YecKoro MaaTHuka. [leproa cBOOOIHBIX KOIeOaHUI TPYKUHHOTO MASITHUKA.

[lonsiTue o 3aryxarommx kosieOaHusix. BeIHyXIeHHble KkosneOanus. Pe3zoHaHc.
Pe3onancHas kpuBas. BimsHue 3aTyxaHMsT Ha BHJA PE30HAHCHOM  KPHBOM.
ABTOKONIEOaHUS.

TexHHUecKue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECChl: METPOHOM, 4Yachl,
Kauelu, My3bIKalbHble MHCTPYMEHTBI, ceiicMorpad.

Hemoncmpauuu.

3anuch K01e0aTeNbHOIO ABMKECHHUS.

HaGntoieHne He3aBUCHMMOCTH TE€pUOJA MajbIX KOJeOaHWH rpy3a Ha HUTU OT
aMILTATYBI.

UccnenoBanne 3aryxaromux KojaeOaHUW W 3aBUCUMOCTH MEpUOJa CBOOOIHBIX
KOJICOaHHI OT COMPOTUBIICHHUS.

UccnenoBanne konebaHWii Tpy3a Ha MaCCHBHOM MpyXHHE C  LEJIbIO
(dbopMUpOBaHUS MTPEICTAaBICHUMN 00 HaCAIbHON MOJEIH MPYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHUs PHEPTUH MPU KOJCOaHUSIX Ipy3a Ha MPYKUHE.

HccnegoBanue BRIHYXIACHHBIX KOJIEOAHUIA.

Habmonenue pezonanca.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomul, npaKkmukKym.

WN3mepenue mnepuona CBOOOAHBIX KOJEOAaHWH HHUTSHOTO U IPYXKHUHHOTO
MasTHUKOB.



N3ydeHnne 3aKkOHOB ABMXKEHUS TeNa B X0/I€ KOJIeOaHHI Ha yIpyrom MmojABeECeE.

N3yuyeHue ABMKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpazoBaHue sHEPTUH B PY>KMHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIOMIUX KOJIEOaHUA.

NccnenoBanue BRIHYKIECHHBIX KOJICOAHMIA.

Tema 2. dnekmpomazcnumHnule Konedanus.

Konebartenbupiii  koHTYp. CBOOOIHBIE JJIGKTPOMAarHUTHBIE KOJIeOaHUS B
uaealbHOM KoJiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUTUTYbI 3apsiaa
KOHJIEHCATOpa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXPAaHEHMs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxaroume 3JeKTPOMarHuTHbIE KoJieOaHusl. BeIHY X I€HHBIE 3JIEKTPOMAarHUTHBIE
KOJIeOaHUsl.

[TepemenHBI TOK. MOITHOCTH IEPEMEHHOTO TOKA. AMIUIUTYAHOE U AEHCTBYIOIIEE
3HaY€HHUE CUJIbl TOKA M HANPSKEHUsI IPU pa3InyHON (HopMe 3aBUCUMOCTH IEPEMEHHOTO
TOKa OT BPEMEHH.

CunyconIanbHBIA NEPEMEHHBIA TOK. Pe3ucTop, KOHAEHCATOp M KaTyllka
WHIYKTUBHOCTM B LENH CHHYCOMJAIBHOIO IEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onaHC HanpsKeHNH.

Wneanbupiii  Tpancopmatop. [lpousBonactBo, mepenadya U HoTpedIeHUE
ANEKTPUYECKON YJHEPTUH.

DKOJIOTMYECKHE PUCKH TpU  NOPOU3BOJACTBE  3neKTpodHepruu. KymbTypa
WCITOJIB30BAHUS AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHruecKue ycTpouCcTBa U TEXHOJIOTUYECKUE MTPOLIECCHI: dJIEKTPUIECKUN 3BOHOK,
reHEepaTop MEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOIepeaay.

Hemoncmpavyuu.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCHUMOCTh YacTOThl CBOOOJHBIX KOJE€OAHUN OT MHIAYKTUBHOCTH M EMKOCTU
KOHTYypa.

OcumimorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaAHUH.

['eneparop He3aTyXarOIIUX IEKTPOMArHUTHBIX KOJIEOAHHM.

Mopeib 31eKTPOMAarHuTHOTO TeHepaTopa.

BoiHyKIeHHbIE CHHYCOMIaIbHbIE KOJICOaHMSI.

Pesucrop, karymka HHAYKTUBHOCTH Y KOHJIEHCATOP B LIEMH EPEMEHHOIO TOKA.

Pe3onanc mpu  mociaeAoBaTEIbHOM  COCOMHEHUU  PE3UCTOpa,  KaTYIIKU
MHIYKTUBHOCTH M KOHAEHCATOpa.

Y CTpolCcTBO ¥ IPUHITUIT ICUCTBUS TpaHchopMmaTopa.

Mopeinb TMHUY 3JIEKTPOIIEPENAYN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKMUKym.

Nzyuenue tpanchopmaropa.

HccnegoBanne NEpPeMEHHOrO TOKA Yepe3 IMOCIEeN0BATEIbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy W PE3UCTOP.

Hab6uoienue 3meKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMU EPEMEHHOTO TOKA.



Tema 3. Mexanuueckue u 31eKmpoOMazZHUNHbLE 60JIHbI.

MexaHnudeckue BOJHBL, YCIOBHS MX pacnpoctpaHeHus. Ilonmepeunbie u
IPOJOJIbHBIE BOJIHBL. [lepnon, cKOpOCTh pacnpocTpaHeHus U JUIMHA BOJIHBI. CBOMCTBa
MEXAHUYECKUX BOJIH: OTPAKEHUE, IPEIOMIIEHHE, UHTEp(dEepEeHIINs U AUPPAKIIHSL.

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

[IlymoBO€ 3arpsA3HEHUE OKPYKAIOLIEH CPEIbI.

DONEeKTPOMAarHUTHBIE BOJIHBIL. YCIOBHSI H3JIYy4YEHHUS AIIEKTPOMATrHUTHBIX BOJIH.
B3anMHas opueHTalys BEKTOPOB B JJIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH: OTPAXCHHUE, IPEIIOMIICHHUE, IOJIApU3ALMS,
uHTepPepeHIus u Tudpaxius.

[Ilkama 53JEKTPOMAarHUTHBIX BOJH. lIpHMeHEHHE 3JIEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyuHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguookanus.

DIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYKAIOLIEH CPE/IbI.

TexHuueckue yCTpoWicTBA M MPAKTUYECKOE NPUMEHEHUE: MY3bIKaJbHbIC
MHCTPYMEHTBI, pajap, pPaAuONpUEMHUK, TEJIEBU30p, aHTEHHA, TenedoH, CBY-neusb,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

O0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOI0JIbHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTB JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Hab6utoienue otpakeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnnu u 1upakiui MEXaHUYECKUX BOJIH.

AKYCTHYECKHI PE30OHAHC.

CBoicTBa ynbTpa3ByKa U €ro IPUMEHEHHE.

HaGnronenue cBsi3M rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW U 4aCTOTOM
Kosie0aHui.

HccnenoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJH: OTPaKE€HUE, IPEIIOMIICHHE,
noJisipu3anus, IMPpakuus, tHTepPepeHLns.

OGHapyxeHue nHPpPaKpacHOTo U yIbTPahUOIECTOBOTO U3ITYUEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonuHeliHOE pacnpoCTpaHEHUE CBEeTa B OMHOpoAHOM cpexe. Jlyd csera.
ToudeuHbIll ICTOYHUK CBETA.

Otpaxenue cBera. 3akoHbl OTpakeHUs cBera. llocTpoeHue wn300pakeHUl B
riockoMm 3epkaie. Chepuyeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHbI NPEIOMJICHHUS CBeTa. AOCONIOTHBIN IMOKa3aTesb
npenomieHusi. OTHOCHUTENbHBIM TOKa3zaTenab mpesnoMieHus. [loCTOSHCTBO YacTOThI
CBE€TAa U COOTHOUIEHUE JUIMH BOJH MPH IMEPEX0J€ MOHOXPOMATHYECKOTO CBETA Yepe3
IPaHHUILY pa3Aesia IByX ONTUYECKUX CPEN.

Xop nmyueii B npusme. [ucnepcus ceera. CnoxxkHbli cocTaB Oenoro ceera. L[Ber.



Ilonnoe BHyTpeHHee oTpaxeHue. lIpenenbHBIi yroja MOJHOIO BHYTPEHHETO
OTpaXKEHUSI.

Cobuparoniye u pacceuBarouiue JUH3bl. ToHKas nuH3a. DoKycHOE paccTosHUE U
ONTHYECKas CUja TOHKOM JMH3bl. 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS TOHKOM
chepudecKoil JIMH3bI OT €€ TeOMETPUM U OTHOCUTEIILHOTO MTOKa3aTelis MPEIOMIICHUS.

@opmyJsia TOHKOU JIMH3BL. Y BEIMYEHHUE, TABAEMOE JIMH30M.

Xon ny4a, OpPOLIEANIErOo JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TIJaBHOU
ontuueckon ocu. [loctpoenne n3o0pakeHUil TOUKK U OTpe3Ka MPSIMON B COOMpPArOLIUX
Y PaCCEUBAIOLIUX JIMH3aX U UX CUCTEMAX.

OnTuueckne npubopel. Pazpemaromas crmocoOHOCTh. ['7Ma3 kak omnmTudeckas
CUCTEMA.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. MuTepdepenuns cera. KorepeHTHbIE MCTOUHUKH. Y CIOBHS
HAOJIIOJIEHUS MAKCUMYMOB M MUHUMYMOB B HHTEPQEPEHLIMOHHOW KapTHUHE OT ABYX
KOTE€PEHTHBIX HICTOYHUKOB. [IpuMepsl KilacCHYecKUX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus ceera. JudpakunonHas pemérka. YciaoBue HaOMIOEHUS TJIaBHBIX
MaKCHUMYMOB IIpH Ma/IcHUU MOHOXPOMATUYECKOTO CBETA HA AU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipuszanus ceera.

TexHrYecKue yCTpOWCTBA U TEXHOJOTUYECKHUE ITPOLIECCHI: OUKH, JyIa, IEPUCKOII,
¢doToanmapaTr, MHKPOCKOI, MPOEKIHOHHBII amnmapar, NPOCBETIECHUE OITHUKH,
BOJIOKOHHASI OINTHKA, TU(PPaKIIMOHHAS PELIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnegoBanue npeaoMIIeHUs CBETA.

HaGnrogeHnue nojHOro BHYTPEHHET0 OTpakeHusl. Mojienb CBETOBO1A.

HccnegoBanue xoJa CBETOBBIX MMYYKOB Yepe3 IUIOCKOMAPAUIEIbHYIO TIACTUHY H
IIPU3MY.

WccnenoBanue cBOMCTB N300paykeHU B TMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habmronenue nntepdepeHnn crera.

HabutoieHue 1BETOB TOHKUX IMJIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenune audpakiinoHHON pemETKY.

HaGnronenue nuppakumoHHOTO CeKTpa.

HaOmronenue aucnepcuu cBera.

Habmronerune nosipu3aliny cBeTa.

[IpuMeHeHre NoJIAPOUAOB ISl U3YUYEHHSI MEXaHHUYECKUX HaIPSHKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomut, npaKmuKym.

N3mepenue nokazatens NpeOMICHHS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUSL OT BellecTBa (Ha mpumepe
KUJIKUX JIMH3).

N3mepenue poKyCHOTo pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tonyyenue n300pakeHus B CUCTEME U3 MIIOCKOTO 3epKaia U JIUH3HI.



[Tomyuenue n300pakeHus B CUCTEME U3 JIBYX JIHH3.

KoHcTpyHnpoBaHu€e TEIECKONUYECKUX CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpPEpeHIny U MoJsipU3aluu CBETa.

N3ydenne noysipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenue unTepdepeHInm JIa3epHOTro U3IIyYeHHS Ha IBYX IIEIIsX.

Ha6nronenue nucnepcun.

Habmonenue u uccnenoBanue AuppakiinoOHHOTO CIIEKTpa.

N3MepeHne IIMHbBI CBETOBOW BOJIHBI.

[lonmydyenue cnekTpa HU3JIY4YEHHs CBETOAMOJA MpPH TOMOLM AUGPaKIUOHHOM
PELLIETKH.

Pa3znes 6. OcHOBBI cieUAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

I'paanuel NpUMEHMMOCTH KJIAaCCHYECKOW MeXxaHuku. [locTymaTel cnenuaibHON
TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON wuHTepBal. [IpeoOpazoBanusi Jlopenmna. YcinoBue
NPUYUHHOCTA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU U
COKpAIllEHUE JIJINHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs3p Macchl C 3HEPrHENM W HMMIYJIBCOM PEISATUBUCTCKOM YaCTHUIBL. DHEPIHUs
IIOKOSI.

TexHHuueckrue yCTpPOMCTBA M  TEXHOJOTMYECKUE IPOIECCHl: CIYTHUKOBBIC
MPUEMHUKH, YCKOPUTEN 3aPSKEHHBIX YaCTHLI.

VY4eHnuecKuil IKCIEPUMEHT, JTaOOpaTOpHbIE padOThI, IPAKTUKYM.

Omnpenenenre UMIyJIbCa U SHEPTUU PEIATHUBUCTCKUX YacTull (Mo ¢oTorpadusm
TPEKOB 3apS’KEHHBIX YACTUL B MArHUTHOM T10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckynaphno-60ian060it oyaausm.

PaBHOBecHOE TemI0BOE U3TyUeHHE (M3IydeHHEe a0COIIOTHO YEPHOTO Tena). 3aKOH
cMmemienus Buna. ['unoresa [lnanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJIHC (HOTOHA.

®otorddext. Omnbitel A. I'. CroneroBa. 3akonHsl (orodddexra. YpaBHEHHE
Oiinmreina st pororddexra. «Kpacnas rpanumay goroaddexra.

JlaBieHue cBeTa (B YaCTHOCTH, JAaBJIEHHWE CBETa Ha aOCOIIOTHO MOTJIOUIAIONIYIO U
a0COIOTHO OoTpaxarolyro nmoBepxHocts). OnbiTel [1. H. Jlebenena.

BosHoBbIe cBolicTBa wactul. Bonnel ne bpounsa. liimna BosiHBL Ae bpoins u
pa3Mepbl 00JIacTH JIOKaJIM3alMu JIBIKyHIeicss yactuibl. KopmyckylspHO-BOJIHOBOU
ayanusM. Judpakiuus 31eKTpOHOB Ha KpUCTALIAX.

Cnemnduka wusMmepenuir B wmukpomupe. COOTHOIIEHUS HEOMpeaeIEHHOCTEN
I'eiizendepra.

TexHuueckue yCTpOWCTBA UM TEXHOJOTMYECKHE IPOLIECCHI:  CIEKTPOMETP,
($oTO3NEMEHT, POTOJATUHK, TYHHEIBbHbBII MUKPOCKOTI, COTHEUHast 0aTtapesi, CBETOIUO/.

Jemoncmpayuu.

®otorh(PexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekra.



Ucciaenosanue 3aBUCUMOCTH CONIPOTHUBIICHUSA MOJYIIPOBOJHUKOB oT
OCBEILIEHHOCTH.

CBeToauo.

Conneunas Oarapes.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padomol, nPAKmMuKym.

Hccnenosanue ¢ortopesnucropa.

N3mepenne mocrosaHOM [I1anka Ha ocHOBE uccienoBanus Gporodddexra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSAKEHUS.

Tema 2. @u3zuka amoma.

OneITel IO UCCIENOBAHUIO CTpOEHUs aroma. llnaHerapHas Mojzenb aroma
Pezepdopna.

[Toctynater bopa. M3nyuenne u mornomieHne (POTOHOB TpH TEPEXOae aToMa C
OJIHOTO YPOBHSI SHEPTUH HA JIPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMA BOJIOPO/A.

CnioHTaHHOE M BBIHYKJICHHOE U3JIyueHHe cBeTa. Jlazep.

TexHuueckre yCTpOMCTBA U TEXHOJOTUYECKHUE MPOUECCHI: CIIEKTPAJIbHbI aHAIN3
(cmexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

Jlemoncmpayuu.

Mognens onbita Pesepdopra.

Habntonenue nuHeRyaThIX CIIEKTPOB.

Y CTpONCTBO M AEUCTBUE CYETUMKA HOHU3UPYIOIIMX YaCTHUL.

Ornpenenenue JIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

HaOnronenue nuHeRyaToro crekrpa.

UccnegoBanne cnekrpa pa3peKEHHOrO aToOMapHOTO BOAOPOJAa W HU3MEPEHUE
nocrosinnor Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa U I1EMEHMAPHBIX YACHIUY,

Hyxnonnas monens siapa ['eitzen6epra—Banenko. 3apsia sapa. MaccoBoe 4ucio
anpa. N30Tomnsl.

PannoaktuBHOCTh. Anb(da-pacnaj. DJIEKTPOHHBIA W MO3UTPOHHBIA OeTa-pacma.
['amma-usnyuenue.

3aKOH paJIMOaKTUBHOIO pacnaja. PagunoakTuBHble U30TOMBI B pupoae. CBOMCTBA
WOHM3UPYIOLIEr0 M3JIydyeHUs. BriusHuE paJuOaKTUBHOCTH Ha JKHUBBIC OPraHU3MBL.
EcrtecTBeHHbIl (oH u3nyuyeHus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jledext maccsl siapa.

Anepnsie peaknuu. Jlemenue m cuHTe3 suep. SAnepHbie peakTtophl. IIpoOieMbr
YIOPaBIsIEMOr0 TEPMOSIAEPHOTO CHUHTE3a. DKOJOTHUYECKUE ACTEKThl PAa3BUTUS SIAECPHOM
SHEPTETUKH.

MeToapbl perucTpauy U UCCIEA0BAHUS SJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAJIBHBIE  B3aUMOJCWUCTBUA.  bapvOHBI, ME30HBI U  JICNTOHBI.
[Tpencrasinenune o CtanaaptHoit Moaenu. KBapk-TiirooHHas MOJETh aJJpOHOB.

O®usuka 3a npenenamu CranmaptHod wmonaenu. TémHas matepuss U TEMHAaA
SHEprusl.



EnunncTBO Qu3nyeckoil KapTUHBI MUpA.

TexHnueckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: JO3UMETP, Kamepa
BuiibcoHa, siiepHbIil peakTop, TePMOSACPHBIN peakTop, aroMHas OomO0a, MarHUTHO-
pe3oHaHCcHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

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

HccnenoBanue pagnoakTUBHOTO (POHA € UCIIOJIB30BAHUEM JO3UMETA.

N3yuenue normoiieHus 0eTa-4acTull aTFOMUHUEM.

Pa3znes 8. DiniemMeHTHI ACTPOHOMHUM U ACTPOGU3HKH.

Otanbl pa3BUTHUS acTpOHOMHH. [IpuKiiamHOE W MHPOBO33PEHUYECKOE 3HAUYCHUE
actpoHomuu. [IpuMEHMMOCT, 3aKOHOB (U3HKU [JIT  OOBSICHEHUS  MPUPOJIBI
KOCMHUYECKHX 00BEKTOB.

Meroapl  acTpOHOMHUYECKHMX  ucciaeaoBaHuil. COBpPEMEHHBIE  ONTUYECKHUE
TEJIECKOIIbI, PAANOTEIECKOIIbI, BHEATMOC(EpHAs aCTPOHOMHUSI.

Bun 3Bépanoro Heba. Co3Be3ausi, spkue 3BE3IbI, IJIAHETHl, HUX BUIUMOE
JBUKECHHUE.

ConHeuHas cuctema.

Connue. ConHeuHast akTUBHOCTh. MicTouHuk 3Heprun CoJiHIIA U 3BE3].

3BE3/1bI, NX OCHOBHBIE XapaKTEPUCTHKHU. J(MarpaMma «CHEKTpaJIbHBIM KIllacC —
CBETUMOCTB». 3BE3IBI TIJIABHOM IIOCJIECHOBATEIILHOCTH. 3aBHUCHUMOCTH «Macca —
CBETUMOCTB» I 3BE3] TJIABHOW MOCIIEIOBATEIbHOCTH. BHYTpeHHEE CTpOEHHE 3BE3I.
CoBpemeHHbIE TPEACTABICHUS O MPOUCXO0XKACHUU U 3BOToIMU CoNHIA U 3BE31. DTambl
YKU3HU 3BE3I.

Mnineunsii Ilyte — Hama I'amaktuka. Ilonoxkenne wm nBuxenue ConHua B
lNanaktrke. Tunbl ramakTuk. Paguoramakthkun u kBaszapbl. UEpHbIE ABIPBI B sApax
rajJaKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa606ma. Paszberanuwe rajgakTHK.
Teopus bonpmioro B3peiBa. PekTOBOE M3IydYeHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeméunbie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

HaGnronenust 3BE3gHOrO HeOa HEBOOPYKEHHBIM TJIA30M C HCIHOJIb30BaHUEM
KOMITBIOTEPHBIX TPHIOKEHUHN JJIsI ONPEACIICHHs TIOJI0KEHUSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be3/11si CEBEPHOIO MOTYILIAPUS U IPKUE 3BE3MBI.

Habmronenus B Teneckon JIyHbI, TUIaHET, TYMAaHHOCTEH 1 3BE3IHBIX CKOTLICHUM.

PDu3nYeCKUi NPaKTUKYM.

Crioco06bl m3MepeHuss (HU3NYECKUX BEIMYMH C HMCIOJB30BAaHHUEM aHAJIOTOBBIX H
HU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JTATUMKOBBIX CHCTEM.
AOCOIOTHBIE W OTHOCHUTENIbHBIC MOTPEIIHOCTH H3MEpPEHUM (DU3NUECKUX BEITUYMH.
O1nieHKa rpaHull MOTPENTHOCTEM.

[IpoBeneHne KOCBEHHBIX M3MEPEHUMN, MCCICIOBAHUN 3aBUCUMOCTEH (DU3UIECKUX
BEIIMYMH, TPOBEpPKA TMPEIJIOKEHHBIX THUIOTE3 (BBIOOP W3 paldOT, OINHUCAHHBIX B



TEMaTHYECKUX paslenax «YUYeHHYECKUH OSKCIEpUMEHT, JadopaTopHble paloThHI,
MIPAKTUKYM» ).

O0o01maronee NOBTOPEeHUE.

O0o0mmeHne M cucremMatus3alusl COAEpXKaHUS pa3lesoB Kypca «MexaHuKay,
«MonekynsapHass Qu3MKa U TEPMOAUHAMHUKA», «NEeKTpoauHaMuka», «Konebanus u
BOJIHBD, «OCHOBBI CIEIUAIBHON TEOpPUU OTHOCHTENBHOCTHY», «KBaHTOBas (Qu3mkay,
«IIeMEHThI aCTPOHOMHH U ACTPOPUZUKI.

Ponb ¢pu3uku 1 acTpOHOMHUM B SKOHOMHYECKOM, TEXHOJIOTHYECKOU, COL[UAIBHOM U
ATUYECKON cepax NesATENIbHOCTH YEIOBEKA, POJIb U MECTO (DPM3MKH U aCTPOHOMHHU B
COBPEMEHHOW HAYYHOU KapTUHE MUPA, 3HAYECHHUE ONKCATEIBHOM, CUCTEMATU3UPYIOILEH,
OOBSICHUTENILHOM W  MPOTHOCTUYECKON (yHKUMH  (PU3NYECKOM TEOpHH, pOJb
buznueckoit Teopun B POpMHUPOBAHUM TPEACTaBICHUN O (PU3MUECKON KapTUHE MUPA,
MECTO (PU3MUECKON KapTHUHBI MUpPA B OOILEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABIICHUM O IIPUPOJIE.

MexnpeaMeTHbIe CBA3M.

N3yuenue kypca ¢usnku yriyos€HHOro ypoBHs B 11 kiacce ocyiecTBisercs ¢
y4€TOM COJIEpKaTENbHBIX MEXIIPEJAMETHBIX CBSI3€d ¢ KypcaMu MaTeMaTHKHU, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnsie noHAmMuUA, C6A3AHHbLIE C U3YUEHUEM MENO0008 HAYUHO20
no3HaHuA: SBIICHUE, HAYYHBIN (PakT, runote3a, Gu3nueckas BEIMUYMHA, 3aKOH, TEOPUs,
HaOIIOICHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJIENb, H3MEpPEHUE, MOTPEIIHOCTH
U3MEpEHUI, N3MEpUTENIbHBIE IPUOOPHI, IUPPOBas 1a00paTOpusl.

Mamemamuka: penieHne CUCTEMbl ypaBHeHUN. TpuroHomerpuieckue QyHKIHU:
CUHYC, KOCHHYC, TAHI€HC, KOTAaHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO.
BekTopel M MX NPOEKIMH HAa OCH KOOPIHHAT, CJIOKEHHE BEKTOPOB. IIpom3BonHbie
aneMeHTapHbIX QyHkiuMi. [Ipu3Hakyu nom1o0ust TPEyroabHUKOB, ONPEAEICHUE MIIOIIAIN
I0CcKuX Guryp u oobéma Ted.

Buonozua: s3nextpuueckue SBICHUS B )KUBOM NPUPOJE, KoJiebaTeabHbIe ABUKECHUS
B JKMBOM NIPUPOJE, OKOJOTMYECKHE PHUCKH IPU MPOU3BOJCTBE IJIEKTPOIHEPTHH,
AIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEN CPElbl, YIbTPAa3BYKOBasl JUArHOCTHKA B
MEJIULIMHE, ONITUYECKUE SABJICHUS B )KUBOU IPUPOLE.

Xumusa: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

TI'eocpagpua: maruuTHble MONIOCA 3€MIIM, 3QJIEKM MAarHUTHBIX PyI, (OTOChEMKA
3eMHOM MTOBEPXHOCTH, ceiicMorpad.

Texnonozusn: TPUMEHEHHE  TIOCTOSIHHBIX ~ MAarHuTOB,  JJIEKTPOMAarHMUTOB,
AJIEKTpOABUTraTeNb SIKOOHM, reHepaTop NMEePEMEHHOI0 TOKa, HHAYKUNOHHAS Me€4b, TUHUU
ANEKTpoNepeaay, 3JIEKTPOJBUIaTENb, paxap, PaauONpPUEMHUK, TEJIEBU30p, AHTECHHA,
tenepon, CBY-meub, ynbTpa3ByKkoBasi JMArHOCTUKA B TEXHUKE, MPOEKIIMOHHBIN
anmnapar, BOJIOKOHHAsi ONITUKA, COJTHEYHAs OaTapesi, CyTHUKOBbIE PUEMHHUKH, STEpHAS
DHEPIreTUKA U DKOJIOTHYECKUE aCIIEKThI €€ Pa3BUTHS.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMSBI 110 ®U3UKE HA
YPOBHE CPEJHETO OBILEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDBI

JINYHOCTHBIE PE3YJIBTATDI

JInuHoCTHBIE pe3yabTaTbl OCBOEHUs yueOHOro mpeamera «Du3UKa» HOIKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIUXCS  PYKOBOJICTBOBATHCS
chOpMHPOBAHHOW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpHUEHTaIUH, MO3UTHBHBIX BHYTPEHHHUX yOeKIeHUH, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IIeCTBA, PACHIMPEHUE KU3HEHHOTO OIbITa
U ONbITa [JEATEIIBHOCTH B MPOLECCE peai3aldd OCHOBHBIX  HalpaBJICHUU
BOCHIUTATEIBLHOM JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaskIAHCKOT0 BOCTIUTAHMS:

e cOPMHUPOBAHHOCTH I'PAKJIAHCKOW MO3UIIMU OOYHAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

e TMPUHATHE  TPAJUIMOHHBIX  OOIICYEIIOBEUECKUX  TyMAHUCTHUYECKUX U
JEMOKPAaTHYECKHUX [IEHHOCTEM;

e TOTOBHOCTh BECTHM COBMECTHYIO [ICSITEIBHOCTh B HWHTEpPECax TPaXIaHCKOTO
o0l11ecTBa, y4acTBOBATh B CAMOYITPaBJICHUHU B 00pa30BaTEIbHON OpraHU3allnu;

e YMEHHME B3aMMOJICHCTBOBATH C COLUUAIBHBIMU MHCTUTYTAMH B COOTBETCTBHH C
uX (QYHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOU EATENBHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e CchOPMUPOBAHHOCTb POCCUUCKON I'PaKTaHCKOW MICHTUIHOCTH, MAaTPHUOTH3MA,

e IICHHOCTHOE OTHOIIEHUE K TOCYIJApCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3BUKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e cOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBEICHNUS,

e CIIOCOOHOCTH OIICHUBATh CUTYaIlMI0O U TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYSCH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTU YYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYTYIIETO.

3CTETHYECKOI0 BOCIIMTAHMS:

e OCTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pu3n4eckoi Hayke.

TPYAOBOT0 BOCIIMTAHUSA:

e HHTEpEC K pa3NudyHbIM chepaM nmpodecCuoHAIBHON AESTEIHHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKOW W TEXHHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIM BBHIOOP
Oynyiel mpoeCcCuu U pealn30BbhIBATh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI,

e TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHHUIO M caMOOOpa3oBaHUIO B 00JacCTH
(bU3UKHN Ha POTSHKEHUU BCEH JKU3HMU.

JIKOJIOTMYECKOr0 BOCIIUTAHUSA:



c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYpbl, OCO3HaHHE TJIOOATBHOTO
XapaKTepa 3KOJOTUYECKHUX MTPOOIIEM;

IJIAHUPOBAHUE M OCYILECTBJIECHUE JIEUCTBUI B OKPYKAIOILLEW Cpelle Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;

paCIIMPEHUE OMbITA IEITENBHOCTH SKOJIOTMUECKON HAMPABICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUH 10 (PU3UKE.

HEHHOCTN HAYYHOI'O MO3HAHUA

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HaHUE IEHHOCTH HAYYHOM J€ATEeIbHOCTH, TOTOBHOCTh B IIpOLIECCE
U3y4eHUs (UBHKU  OCYIIECTBISATH MPOCKTHYI0O U  HCCIEI0BATEIbCKYIO
NEeATEeIbHOCTh UHANBUYAILHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe eiiCTBUSA
Bba3oBble Jornyeckue aeiicTBUA:

CaMOCTOATENbHO  (OPMYJIUpPOBaTh M aAKTyaJlU3upoBaThb  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LENU JEATCIBHOCTH, 3aJaBaTb IIapaMETpbl U KPUTEPUU HX
JNOCTHKECHUS,

BBISIBJIATh 3aKOHOMEPHOCTH U MPOTHUBOPEYUS B PACCMATPUBAEMBIX (PU3UUECKUX
SABJICHUSAX;

pa3palaThiBaTh IJIaH pEIIEHUS MNpoOJeMbl C Y4ETOM aHajdu3a HMEIOIIMXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIILHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJIIM, OLIEHUBATh PUCKU NOCJIENCTBUN AEATEIBHOCTH;

KOOPJIMHUPOBATh U BBIMOJIHATH padOTy B YCIOBUSAX PEATbHOIO, BUPTYAIIbHOIO
Y KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOJIeM.

ba3oBble ucciienoBarTe/bCKHe AeiiCTBUS.

BIIQ/IETh HAyYHOM TEPMHUHOJOTHEH, KIIIOUEBBHIMH TIOHATHUSMH W METOIaMH
(u3nuecKoil HayKH;

BJIa/IeTh HaBbIKAMHU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHON NEATENbHOCTH B
o0yacTu pU3UKH, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOUCKY
METOJIOB PEIICHUs 3a7a9 GU3NIECKOTO COACPKAHMS, TPUMEHEHUIO PA3IUIHBIX
METOJIOB TTO3HAHUS;

BJQJIETh BHUJAMH JICATEIbHOCTH 1O TOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEPIIPETalluY, NPEeoOpPa30OBaHUI0 U NPUMEHEHHUIO B Pa3IMYHBIX Y4EOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YI€OHBIX MPOEKTOB B 00J1aCTH (DU3UKU;
BBISIBJISITH  IPUYUHHO-CIICAICTBEHHBIE CBSI3W M aKTyaJlM3WpOBaTh 3ajady,
BBIJIBUTATh TUMOTE3y €€ pellieHus, HaXOAUTh apTyMEHTHI JJIs JTI0Ka3aTeIbCTBa
CBOMX YTBEPXKJICHUH, 3a7aBaTh MapaMETPbl U KPUTEPUU PELLICHUS;



aHAJIM3UPOBATh NOJYUYECHHBIE B XO/I€ PELICHUS 3a/1a4d PE3YJIbTATHI, KPUTUUECKU
OLICHMBATh HUX JOCTOBEPHOCTb, MPOrHO3UPOBATH HM3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (opmynupoBaTh COOCTBEHHBbIC 3a/Jlaud B 00pa30BaTEIbHOU
NEeSTEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIN OIBIT;

YMETh [EPEHOCUTh 3HaHUS 1O (U3MKE B MPAKTUYECKYIO 00JIacTh
KU3HEAECATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUI'aTb HOBBIC UJICH, IIPCAJIAraTb OPUTMHAJIBHBIC ITOJAXO/AbI U PCIICHH,

CTaBHUTDb HpO6J’I€MBI " 3a/1a4M, OJOITYCKaromune aJlbTCPHATHBHBLIC PCILICHUSI.

Pabora ¢ undopmanueii:

BJIAACTb HABBIKAMHU IIO0JYYCHUA I/IH(i)OpMaLIHI/I (l)I/ISI/I‘-ICCKOI‘O COACPKaHUA U3

MCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSTEIBHO OCYIIECTBIATH IIOUCK, aHaJuU3,
CUCTEMATU3ALMI0 M HHTEpPIpeTaluio HWHGOpPMAIMK pa3IMYHbIX BUIOB U (opm

MPECTaBIICHHUSI;

OIICHUBATh JJOCTOBEPHOCTHh HHGOPMAIINH;

UCIIOJIb30BaTh  CpeiACcTBa  HMH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B pelieHnu KOTHUTHBHBIX, KOMMYHHMKaTHBHBIX U
OpraHU3alMOHHBIX 3a/a4 C COOJI0O/ICHUEM TPEOOBAaHUM APTOHOMUKHU, TEXHUKHU
0€30IacCHOCTH, TUTHEHBI, PECYpCcOCOEpPEKEHNUsI, TPABOBBIX M ITUUECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COACPIKAHUS B PA3IMUHBIX hopMaTax ¢ yuéToM
Ha3HauYCHUsST WHQPOPMAIMK W TICJICBOW ayJUTOPWUH, BBIOMpPAs ONTHUMAIBHYIO
dbopmy NpeCcTaBICHUS U BU3yaTU3alliu.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

OCYIIECTBJISATH OOIIIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU €SI TEIIbHOCTH;
pacIio3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYAIlUd U CMATYATh KOH(DIIUKTHI;
pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOI0 TOYKY 3pPEHUS C HCMHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IMIOHUMATh W HCHOJIb30BAaTh IMPEUMYIIECTBA KOMAHIHOM W WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTHKy M METOJBl COBMECTHBIX IEHCTBHUH C y4éTOM OOIMX
WHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YICHA KOJIJIEKTUBA;

NpUHUMATh  1EJIM  COBMECTHOM  JEATEIILHOCTH, OpPraHU30BbIBaTH U
KOOPJAWHHUPOBATH JIECUCTBUA 1O €€ JOCTHXKEHHIO: COCTAaBIISITh IUIAH JICHCTBUM,
pacmpenensiaTb poiau ¢ Y4ETOM MHEHUW YYaCTHUKOB, OOCYKIaTh PE3yJbTaThI
COBMECTHOU paboThI;

OIICHMBATh Kauy€CTBO CBOETO BKJIJla U KaXKJIOT0 YYAaCTHUKA KOMaHJbl B OOIIMIA
pe3yJabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE MPOEKTHI, OIEHWBAaTh HWJEHU C TIO3WUIUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;



OCYHICCTBIIATL ITO3UTUBHOC  CTPATCIHMYCCKOC IIOBCACHHUEC B  PA3JIMYHBIX
CUTyalusx, MposABJIATh TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH HWHHUIIMATHUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIBHYIO NEATEIHLHOCTh B OOJACTH
GU3NKM W aCTPOHOMUH, BBISBISATH MPOOJEMBI, CTaBUTh W (POPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHUS PACYETHBIX W KadyeCTBEHHBIX
3a/a4, TJIAH BBITIOJHEHUS TPAKTHYECKON paboThl ¢ y4ETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPENOYTECHUN;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacmpsaTh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHM;
JeNnaTh OCO3HAHHBIA BBIOOpP, AapryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATH MIPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (GOPMUPOBAHUIO U MPOSIBICHUIO SPYAUIIMU B 00JaCTU PUBHUKU,
MIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CﬂMOKOHTpO.HB, AMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyalMsiM, BHOCHUTb KOPPEKTUBBI B JESITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJIQJICTh HaBbIKAMU [MO3HABATEIBHON pe(IIEKCUM KaK OCO3HAHUS COBEPIIAEMbIX
JEUCTBUI U MBICIIUTENBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI pedIeKCuu ISl OLEHKU CUTYyalluH, BbIOOpA BEPHOTO
peleHns;

YMETh OLEHHMBAaTh PHUCKH W CBOEBPEMEHHO IPUHHUMATh PELICHHS M0 UX
CHIKEHHUIO;

[IPUHUMAaTh MOTHBBl W apryMEHTbl JPYIMX [pPU aHAJIU3€ PE3yJbTaTOB
NEeATEIIbHOCTH;

MIPUHUMATh ce0sl, MIOHUMAsi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

IPUHAMAaTh MOTHBBI M apPryMEHTBhl JAPYIMX @PU aHaIW3€ PE3YJIbTAaTOB
NEeATEIIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLUIUOKHU.

B mpouiecce noctuxkeHus: IMYHOCTHBIX PE3YJIbTATOB OCBOCHUS TPOTPAMMBI IO (hU3HKE
JUISL YPOBHSI CpEIHEro oO1iero oOpa3oBaHUS Yy OOYYaIOIIMXCS COBEPIICHCTBYETCS
OMOITMOHAJIBHBIN MHTEIIEKT, TIPEAIIOIaraomi copMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE HIMOIMOHAIBHOE
COCTOSIHME, BHJIETh HANpaBlECHUS Pa3BUTHS COOCTBEHHOM 3MOLIMOHAIBHOM
cdepsl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHUS, BKJIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTb 3@ CBOE IIOBEACHHME, CIOCOOHOCTh aJaNTHUPOBATHCA K
SMOLIMOHAIBHBIM HM3MEHEHUSIM U MPOSIBIATh THOKOCTb, OBITH OTKPBITHIM
HOBOMY;



BHYTPEHHEW MOTHBALIMM, BKJIIOYAIOLICH CTPEMIIEHUE K JOCTHXKCHUIO LIENU H
yCIIEXy, ONTUMU3M, HHULIMATUBHOCTh, YMEHUE JIEMCTBOBATh, UCXOAS U3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAOIIEH CIIOCOOHOCTh MOHHWMATh SMOIMOHAJIIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €ro IIPU OCYIISCTBICHHH OOIICHUS, CHOCOOHOCTH K
COYYBCTBHIO U COIEPEIKUBAHUIO;

COIMATBHBIX HABBIKOB, BKIFOYAIONTUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIECHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTb KOHMIUKTHI.

ITPEAMETHBIE PE3VJIBTATDBI

K koHiy oOyuenus B 10 knacce nmpelMeTHbIE pe3yJbTaThl HA YIIIYyOJIEHHOM ypOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MMOHUMATH POJIb (GU3UKH B SKOHOMUYECKON, TEXHOJIOTUUECKOM, IKOJIOTUUECKO,
COLIMAJIBHOM M 3TUYECKOM cdepax NeATebHOCTH YE€JIOBEKa, POJIb U MECTO
GU3UKM B COBPEMEHHON Hay4YHOW KapTUHE MHUpa, 3HAYCHUE OIUCATEJIbHOW,
CUCTEMATU3UPYIONIEH, OOBSCHUTEIBHOM U  MPOTHOCTUYECKON  (GYHKIUN
bu3HUecKoil TEOPUN — MEXAHUKH, MOJICKYJIAPHON (DU3UKU U TEPMOIAUHAMUKH,
posib puznueckor Teopur B (HOPMUPOBAHUU MPEACTABICHUN O (u3MUecKoi
KapTUHE MUPAa;

pasznuyaTh YCJIOBHS MPUMEHUMOCTH Mojeliel (U3HMUEeCKUX Tl U IMPOIECCOB
(sBNEHUI): WHEpIMAIbHAS CcUCTeMa OTcu€Ta, aOCONIOTHO TBEPAOE TEO,
MaTepHalibHasi TOYKAa, PABHOYCKOPEHHOE JBUKEHHE, CBOOOJHOE TMaJieHue,
abcoyroTHO  yripyrast  nedopmariusi, aOCOMOTHO ymopyroe #u  aOCOJTIOTHO
HEYNpyroe CTOJIKHOBEHMS, MOJEIU  Tras3a,  JKUJIKOCTH U  TBEPIOIO
(KpUCTAIIIMYECKOr0) Tela, WACaJbHbIA ra3, TOYEUHBIA 3apsAll, OJHOPOJHOE
AIEKTPUYECKOE T0JIE;

paszinyath yclioBHs (IpaHUIlbl, 00J1aCTH) MPUMEHUMOCTU (HU3UIECKUX 3aKOHOB,
MMOHMUMATh BCEOOIIUI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAHUYECHHOCTD
HCTIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBACHITH MEXAaHUYECKUE TPOIIECCH U SBJICHUSI, UCTIONB3YS
OCHOBHBIE TOJIOKEHUSI ¥ 3aKOHBI MEXAHUKH (OTHOCUTEJIBHOCTh MEXAHUYECKOTO
NBIDKEHUS,  (QOpMYJbl  KHHEMATHKA  PaBHOYCKOPEHHOI'O  JBMKEHMS,
npeoOpa3oBanus ["anunes AJig CKOPOCTH M NepemelieHus], 3akoHbl HproToHa,
MPUHLKI OTHOCHUTEIIBHOCTH [ anmuies, 3aKOH BCEMUPHOIO TSTOTEHHUSI, 3aKOHbI
COXpaHEHUs MMIYJhCa W MEXaHMYECKOW DHEPTUH, CBA3b PaOOTHI CHIBI C
M3MEHEHHEM MEXaHUYECKOW SHEPIruM, YCJIOBUS PABHOBECHUS TBEPJOrO Teia),
IpU 3TOM HCIIOJIb30BaTh MAaTEMAaTHUUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh
YCJIOBUSI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: TpeoOpazoBanuii ['amuies,
BTOPOTO M TPEThEro 3aKOHOB HbIOTOHA, 3aKOHOB COXpAHEHUS HUMITYJIbCa U
MEXaHHYECKON YHEPTHUH, 3aKOHA BCEMUPHOTO TSTOTECHHUS;



aHAM3UPOBATh W OOBSICHATH TEIJIOBBIC TPOIECCH W SBIICHUS, WCIOIL3YS
ocHoBHble monokeHuss MKT wu 3akoHBI MONEKYJIsIpHOM (QU3UKU |
TEPMOJIMHAMUKU (CBSI3b JABJICHUS UJICAJILHOTO ra3a co CpeAHEeN KMHEeTUUECKOM
DHEPruel TEIJIOBOTO [BW)KEHUS W KOHIIEHTpAlMEHd €ro MOJIEKYJ, CBS3b
TEMIIEPATYPhl BEIIECTBA CO CPEOHEH KWHETHYECKON HHEPrued TEIIOBOIO
JIBWKEHUSI €T0 YaCTHUIl, CBS3b JABIICHUS HJCAIBHOTO ra3a C KOHUECHTpalueu
MOJIEKYJI B €T0 TeMIepaTypou, ypaBHeHue MenaeneeBa—KnanelipoHna, nepBoiit
3aKOH TE€PMOJIMHAMUKH, 3aKOH COXPAHEHUs YHEPrUU B TEIUIOBBIX IMPOIIECCax),
IpU 3TOM HCIOJIb30BaTh MATEMATHYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh
yCJIOBUS IPUMEHUMOCTH ypaBHeHHs: Menneneesa—Knanenpona;
aAHATM3UPOBATh W OOBSICHATH SJIEKTPUUCCKUEC SIBJICHHS, WCIOJB3Yysl OCHOBHBIC
MOJIOKEHUS U 3aKOHBI AJIEKTPOJUHAMUKHU (3aKOH COXPAHEHHUS JIEKTPUUYECKOTO
3apsiia, 3akoH KylloHa, NOTEHIMAIbHOCTh 3JIEKTPOCTATHYECKOTO  IOJI,
NPUHLHUI CYTIEPIO3ULNAN JIEKTPUUECKUX TOJIEH, MPU 3TOM YKa3blBasi yCIOBUS
MPUMEHUMOCTH 3aKoHa KylloHa, a Takke MPaKTUYECKH BAXKHBIE COOTHOILICHUS:
3akoHbl OMa I y4acTKa HEeNH U JUIs 3aMKHYTOM JJIEKTPUYECKOM LENH, 3aKOH
Jxoyns—Jlenna, npasuna Kupxroda, 3akonsl dapajes a1 371€KTpoIn3a);
ONMKCHIBATh (PU3UYECKHUE TPOIECChl W SBICHUS, WCHOIb3YS BEIMYHUHBIL:
[IEpEMELICHHUE, CKOPOCTb, YCKOPEHHE, UMIIYJIbC Tejla U CHUCTEMBI TEJ, CHUIIA,
MOMEHT CWJIbI, JIaBJICHUE, MOTEHIMAJbHAS YHEPTUsl, KUHETHUYECKasi YHEpPTrusl,
MEXaHHUYEeCKas PHEPrusi, padoTa CUJIbI, IEHTPOCTPEMUTEILHOE YCKOPEHUE, CUIa
TSYKECTH, CUJIA YIIPYTOCTH, CUJIA TPEHHS, MOIIHOCTb, SHEPTUS B3aUMOJICUCTBUS
Tena ¢ 3eMnéil BONMM3M €€ MOBEPXHOCTH, DHEPIHs yHpyrou aedopmanuu
MPY>KUHBI, KOJMYECTBO TEIUIOTHI, aOCOJIIOTHAs TeMIieparypa Teia, padoTa B
TEPMOJVMHAMMUKE, BHYTPEHHSII SHEPTUS HUICAIBHOTO OJHOATOMHOTO Trasa,
paboTa wuAeaJbHOTO Ta3a, OTHOCUTEIbHAs BIAXKHOCTh Bo3ayxa, KIIJ
UJEATBbHOIO TEIUIOBOTO JBHUIaTelsd; AJIEKTPUUYECKOE T0JIe, HANpPSKEHHOCTD
AIEKTPUYECKOTO TOJIA, HaNpsHKEHHOCTh TMOJs TOYEYHOro 3apsiga WU
3apsSHKEHHOTO  IIapa B BakKyymM€é H B JUAPJIEKTPUKE, MOTEHIMA
3JIEKTPOCTATUYECKOTrO TOJIS, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBUKYIIAs CUIIA,
CUJIa TOKa, HaIpPSIKEHHE, MOILIHOCTh TOKA, 3JEKTPUUYECKass €MKOCTh IJIOCKOTO
KOHJIEHCATOpa, COINPOTUBIEHUE Yy4yacTKa IeNu C TOCJIEI0BATEIbHBIM U
napaielibHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTUsA DIJIEKTPUUECKOTO IO
KOHJEHCATOPA;

OOBSICHATH OCOOCHHOCTH MPOTEKaHUsI (U3UYECKUX SIBICHHM: MEXaHUYECKOe
IBUXEHHUE, TEIUIOBOE IBM)KEHHWE YaCTHI] BEIIECTBA, TEIUIOBOE PaBHOBECHE,
OpoyHOBCKOE IBWXKeHUe, nuddys3usi, ucmapeHue, KUMEHUE W KOHJEHCAIIWs,

IUIAaBJIEHWE W KPUCTAUIM3ALMSA,  HANOpPaBJIECHHOCTh  TEIUIONEPENAYH,
DNEKTpU3aLMs  Te€Jl, OSKBHUIOTEHIMAIBHOCTh MOBEPXHOCTH  3aPSKEHHOIO
IPOBOIHUKA;

MPOBOJIUTh HCCIIEAOBAHUE 3aBUCHUMOCTH OJHOW (DM3UYECKOW BEIMYUHBI OT
OPYTOW C HWCHOJIb30BAHUEM MPSIMBIX HU3MEPEHUU, MPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (PMKCHUPOBATh PE3yJbTAThl MOJYYEHHON 3aBUCUMOCTH (DPU3NUECKUX



BEJIMYMH B BUJE TPApUKOB C YUETOM aOCOIIOTHBIX MOTPEUIHOCTEN U3MEPEHUH,
JIeNIaTh BBIBOJIBI [0 pE3yJIbTaTaM MCCIIEIOBAHMS;

POBOJUTH KOCBEHHbIE U3MEPEHUSI (PU3MUECKUX BEITUYHH, TPU 3TOM BbIOMpATH
ONTUMAJIbHBIA METOJI U3MEPEHHUsI, OIIEHUBATH A0COJIIOTHBICE U OTHOCUTEIbHBIC
MOTPENIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOAMUTH OMBITHI MO MPOBEPKE MPEITOKEHHON TUIIOTE3bl: TUIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HSKCHEPUMEHTAIBHYIO YCTaHOBKY, aHAJIM3UPOBATH
MOJIyYCHHBIE PE3YJIbTATHI U JI€NIaTh BBIBOJ O CTaTyCe MPEAJIOKEHHON TUIIOTE3bI;
coOmro/1aTh MpaBuia O€30MacCHOr0 TpyJa NpHU MPOBEIACHUU HCCIEIOBAaHUN B
pamKax y4eOHOTO IKCIEPUMEHTa, MPAKTHKYMa U y4eOHO-HCCIeI0BATEIbCKON U
MPOEKTHOM NeATEIbHOCTU C HCIOIb30BAHHUEM H3MEPUTEIBbHBIX YCTPONCTB H
71a060paToOpHOTO 000PYTOBAHUS;

pemaTh pacy€THbIC 3a7a4i C SBHO 33JIaHHOW M HESBHO 3a/IaHHON (DU3UYECKOM
MOJIE/IbIO: HA OCHOBAHUHU aHAJIM3a YCJIOBHsSI 0OOCHOBBIBATH BHIOOP (PM3HUECKOI
MOJIEJIA, OTBEYAIIed TpeOOBaHUSAM 33Jady, MPUMEHATH (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH H TOCTYJaThl (DU3MUECKUX TEOPU TMpH HCHOIB30BAHUU
MaTEMaTUYECKUX METOJIOB PEIICHUS 3a/1a4, MPOBOJAUTH PACU€Thl HA OCHOBAHUU
UMEIOIIUXCS TAHHBIX, aHAJTU3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METObI
pelIeHus C Y4ETOM MOJTYyUYEHHBIX PE3YJIbTAaTOB;

pemath KauyecTBEHHBIC 3a/ladyd, TPeOyIolre MPUMEHEHHS 3HAHUN U3 pa3HBIX
pas3nenoB Kypca GU3MKH, a TaKKe MHTETpallid 3HAHUN U3 IPYTHX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O0  LMKJA:  BBICTpAauBaTh  JIOTMYECKYID  IIEMIOYKY
pacCyXJ€HU C ONOpOH Ha HW3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue SBICHUS;

MCIIOJIb30BaTh TEOPETHUUECKHUE 3HAHMS JIJIs1 OOBSICHEHHUS] OCHOBHBIX MPUHITUIIOB
paboThl  W3MEPUTENBHBIX  NPUOOPOB,  TEXHUYECKHX  YCTPOWCTB U
TEXHOJIOTMYECKUX MPOIIECCOB;

IPUBOJIUTH TPUMEPHI BKJIAJa POCCHMCKUX U 3apyOeKHBIX yUEHBIX-(U3HKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHUpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHI;

aHAJIM3UPOBATh W OIICHUBATh IMOCJEICTBUS OBITOBOM M TMPOW3BOJICTBEHHOU
JEeSTeIbHOCTH YeJIOBEKa, CBA3AHHOM ¢ (PU3MUECKUMHU MPOLIECCaMu, C MO3ULUHN
HKOJIOTMYECKON  0€30MacHOCTH,  MPEACTABIEHUH O  PaLMOHAIBHOM
MPUPOIOTIONB30BAHUH, a TAKXKE PA3yMHOM HCIIOJIb30BAHUU TOCTIKEHUH HAyKU
U TEXHOJIOTHH JJIs1 TAJIbHEHIIIEro pa3BUTHS YEJI0OBEUECKOro OOIIECTBa;
MPUMEHSATh Pa3UYHbIe CIMOCOOBI paboThl ¢ uHbOpMaIMel (U3MIECKOro
coJiepKaHus C UCTIOJIL30BAHIEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHIA,
IpU 5TOM HCIOJB30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJOTHUHU IS
MOWCKa, TepepaboTKM M TpPEeabsBICHUS Y4YeOHON W HAyIHO-TIOMYJSPHON
uHboOpMaIlUK,  CTPYKTYPHUPOBAHWS W  HHTEpPHpeTalK  WHQGOpPMAIHH,
MOJIyYeHHOM W3 Pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH aHAIU3UPOBATH
MoJlyyaeMyt0 MH(OpPMAIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE
MUMEIOIINXCS 3HAaHWH, TaK ¥ Ha OCHOBE aHaJIM3a NCTOYHUKA WH(OpMAIIUH;



MPOSIBJISITh OPraHU3alMOHHBIE M MO3HABAaTEIbHbIE YMEHHS CAMOCTOSTEIBHOIO
MpPUOOPETEHUSI HOBBIX 3HAHUH B MPOLIECCE BBHIMOJIHEHUS MPOCKTHBIX U Y4EOHO-
UCCIIEIOBATEIBCKUX PadOT;

paboTaTh B TIpyNIe C HCIOJIHEHUEM pa3jIMYHbIX COLUAIBHBIX PpOJIEH,
IUIAaHUPOBaTh PabOTy TIPYIIBl, PalMOHAIBHO PACIPEAEATh ACSITEIbHOCTh B
HECTAaHJAPTHBIX CUTYyalUsiX, aJEKBATHO OLEHUBATh BKJIAJ KaXAOro U3
YYACTHUKOB I'PYIIIBI B pEHIEHUE pACCMAaTPUBAEMON MTPOOIIEMBI;

OpOSIBISATE MOTHMBALMIO K Oyaymied mnpodecCHOHANbHOW NEATEIbHOCTH I10
CHELHMAIBHOCTAM (PU3UKO-TEXHUUECKOTO PODUIIS.

K koHny oOyuenus B 11 knacce nmpelIMeTHbIE pe3yJbTaThl Ha YIIyOJIEHHOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

NOHUMATh POJIb (PUBUKU B IKOHOMHUYECKOM, TEXHOJIOTHYECKOM, COLMAIIbHON U
THYECKON cdepax IesTEIbHOCTH YEeIOBEKa, pOJib U MeCTO (U3UKU B
COBPEMEHHOW HAay4YHOM KapTHUHE MHUpPA, POJIb ACTPOHOMHMHU B IPAKTUYECKOU
NEATEIBbHOCTH 4YEJIOBEKAa M JAJBHEWINEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HaYEHUE  OINUCATENIbHOM, CUCTEMATH3UpPYIOUIEH, OOBSACHUTEIBHOH U
MPOTHOCTUYECKON (PYHKIUH (U3HYECKOM TEOpHUH — BJIEKTPOJIWHAMHUKH,
CHEUUaIbHOM TEOPUM  OTHOCHTEIBHOCTH, KBAHTOBOM  (DU3HKH,  PpOJIb
(dusnueckoil Teopun B (HOPMUPOBAHUM MPEACTABICHUNA O (PU3UUECKON KapTUHE
MHUpPa, MECTO (PM3MYECKON KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE;

pasznuyaTh yCJIOBHSI MPUMEHUMOCTH MoAelied (PUM3HUECKUX Tel U MPOLECCOB
(sBEHUI): OJHOPOJHOE DJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE TOJIA,
rapMOHUYECKHE  KOJICOAHWs, MAaTeMAaTUYeCKHM  MAasTHUK,  WJI€aJbHBIN
NPYXKUHHBI MasSTHUK, TaPMOHMYECKHE BOJHBI, HICATBHBIN KOJeOaTeIbHBIN
KOHTYp, TOHKas JIMH3a, MOJEJIEN aTOMa, aTOMHOTO sIApa U KBAHTOBOW MOJEIH
CBETAa;

paszinyath yclioBHs (IpaHUIlbl, 00J1aCTH) MPUMEHUMOCTU (HU3UYECKUX 3aKOHOB,
MOHMMAaTh BCEOOIIMH XxapakTep (QyHIaMEHTAIbHbBIX 3aKOHOB U OTPAaHUYEHHOCTb
MCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBSCHATH JJIEKTPOMArHUTHBIE TIPOLECCHl U  SBIICHUS,
WCTIOJIb3Ysl OCHOBHBIE ITOJIOKEHHS Y 3aKOHBI AJIEKTPOAUHAMUKY U CIIEHUAIIBHON
TEOPUH OTHOCUTEIBHOCTH (3aKOH COXPAaHEHHMs AJIEKTPUUECKOro 3apsja, cuia
Awmnepa, cuiia JIopeHna, 3aK0H 31eKTPOMAarHuTHOM MHIYKIIMY, NpaBuio JIeHa,
cBs13b D/IC caMOMHIYKIIMM B 3JIEMEHTE 3JIEKTPUUYECKON IEMU CO CKOPOCTHIO
U3MEHEHHUSI CUJIbl TOKA, IMOCTYJATHl CHEUUAJBbHOM TEOPUU OTHOCUTEIBHOCTU
OWHIITENHA);

aHAJIM3UPOBaTh U OOBICHATH KBAHTOBBIE MPOIECCHl U SIBICHMS, HCIOIb3YS
MOJIOKEHUSI KBAaHTOBOM (u3uku (ypaBHeHue OuHImTeHa s Pororddexra,
MEepBBIMI W BTOPOM  MOCTyJarel  bopa, MNOpUHOMO  COOTHOUICHHS
HeonpenenéHHocre ['eilzenOepra, 3akOoHBI COXpaHEHUs 3apsSJOBOrO U



MacCOBOTO YHCENI M JHEPTHH B SICPHBIX PEAKIUAX, 3aKOH PaTUOAKTHBHOTO
pacrajua);

ONMKCHIBATh (PU3MYECKUE TPOLECChl W SBJICHUS, MCHOJb3YS BEIMYMHBIL:
HANpPsDKEHHOCTD  AJIEKTPUUECKOTO  MOJIsI, MOTEHIMAT 3JIEKTPOCTATUYECKOIrO
10JIsl, PA3HOCTh MOTEHIUAJIOB, AJIEKTPOIBIIKYIIAs CUila, MHAYKIIMS MAarHUTHOTO
MOJIsl, MAaTHUTHBIN TIOTOK, CHJIa AMIepa, WHIYKTUBHOCTD, AJICKTPOIBIIKYIIAS
CUja CaMOWHAYKIIMH, DSHEPTUS MAarHUTHOTO TIOJIsI TPOBOJHUKA C TOKOM,
PEISATUBUCTCKUM MMITYJIbC, TOJHAs HHEPTUs, SHEPTUsl IMOKOsS CBOOOJHOMN
YaCTHI[bl, SHEPTHS U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO U 3apsll s/ipa, YHEPTUs
CBSI3U SI7IPA;

OOBSACHATH 0COOEHHOCTH MIPOTEKAHUS duznyeckux SBJICHHIA:
ANIEKTPOMArHUTHAS WHAYKIMS, CAMOWHIYKIHS, PE30HAHC, HHTep(epeHIns
BOJIH, JU(pakiusi, JTUCIEpPCUsi, IMOJHOE  BHYTPEHHEE  OTpakKeHHE,
doTosnextpuueckuit dpdext (pororddext), anbda- u Oera-pacmanbl suep,
raMMma-usiaydeHue sjep, (GU3M4YecKrue MPUHIUIEI CHEKTPAIbHOTO aHaIW3a U
paboTHI J1a3epa;

OTpeeNATh HAMpaBiIeHUE WHIAYKIIMU MAarHUTHOTO TOJIS MPOBOJAHUKA C TOKOM,
cuwiibl Amriepa u cuiibl JIopeHiia;

CTpPOUTh H300paKeHUE, CO37aBaeMOE IIJIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
PacCUYUTHIBATh €TO XapaKTCPUCTUKH,

MIPUMEHSATH OCHOBOTIOJIATAIOIITNE ACTPOHOMUYECKUAEC TIOHATHS, TEOPUHU U 3aKOHBI
JUTSL aHAJIU3a ¥ O0BSICHEHUS (PU3NYECKUX TTPOLIECCOB, TPOUCXOSAIINX B 3BE3/IAX,
B 3BE3JIHBIX CHCTEMaX, B MEXKTaJaKTUUYECKON Cpelie; JBUKEHUSI HEOSCHBIX Tell,
ABOJIIOLIMY 3BE3] U BeeneHnHoii;

MPOBOJIUTh  WCCIACAOBAHWE  3aBUCHUMOCTEH  (DU3WYECKUX  BEIMYHMH  C
HCITOJIb30BAaHUEM TIPSMBIX U3MEPEHUH, TTPU dTOM KOHCTPYHUPOBATh YCTAaHOBKY,
buKCcHpoOBaTh PE3yJabTATHI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIUMYHMH B
BUJe Tpa@uKoB ¢ y4ETOM aOCONIOTHBIX MOTPENTHOCTEH H3MEpEeHUH, aenaTh
BBIBOJIBI 1O pe3yJIbTaTaM UCCIICIOBAHMUSI,

MIPOBOJINTH KOCBEHHBIE M3MEpPEHUs (PU3UUCCKUX BEIIMYWH, P 3TOM BBHIOMPATH
ONTUMAJIbHBIA METOJI M3MEPEHHUsI, OIIEHUBATh A0COJIIOTHBIE U OTHOCUTEIbHBIC
MOTPENIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHU;

MPOBOJUTEH OMbBITHI O TPOBEPKE MPEUIOKEHHON THUIIOTE3bl: TUIAHUPOBATH
OKCIIEPUMEHT, COOMPATh DJKCIEPUMEHTAIBHYIO YCTAaHOBKY, AaHAJIM3UPOBATH
MIOJTYYCHHBIC PE3YJIBTATHI U JICJIaTh BEIBOJ O CTaTyce MPEAJIOKCHHOM TUTIOTE3HI;
OTHCHIBATH METOIBI TTOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUI;
coOmro/iaTh TpaBuia OE30MaCHOTO TpyJa NpH MPOBEJACHUU HCCICIOBAHUN B
paMKax y4eOHOTO SKCTICPUMEHTA, MPAKTHKyMa M y4eOHO-HCCIIeIOBATEIBCKON 1
IPOCKTHOU JEATECILHOCTH C HCIOJB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB H
1a00paTOPHOTrO 000PYOBAHUS;

pemniaTh pacu€THbIE 3a/1a4d C SIBHO 3aIaHHOM M HESBHO 3aJaHHON (DH3MUYeCKOi
MOJICJIbIO: Ha OCHOBAaHWW aHAIM3a YCIOBHUS BbIOMpaTh (DM3UUECKUE MOJIEIH,
OTBEYArOIIME TpPeOOBAaHUSAM  3aJa4d, MPUMEHATh (OPMYJBI, 3aKOHBI,



3aKOHOMEPHOCTH U TIOCTYJaThl (PU3MUECKUX TEOPUH TPH MCIOJIb30BAHUH
MaTeMaTUYECKUX METOJI0B PEIICHUS 3a7a4, TPOBOJAUThH PACUETHI HA OCHOBAHUU
UMEIOIIUXCS TAaHHBIX, aHAJTU3UPOBATh PE3YNbTAThl U KOPPEKTUPOBATH METObI
pelIeHus C Y4ETOM MOJTYyUYEHHBIX PE3YNIbTATOB;

peniaTh KayeCTBEHHbIE 3aJlayu, TpeOyrolue MPUMEHEHUs 3HAHUN U3 pa3HbIX
pasnenoB Kypca (DU3WKH, a TAaK)KE€ MHTETPAIMN 3HAHUM U3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOr0  LHKJA:  BBICTPAMBATh  JIOTUYECKYIO  LIETIOYKY
pacCyKJIeHU ¢ OMNopoll Ha U3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH W
bu3nyuecKkue IBICHUS;

HCIIOJIh30BaTh TEOPETUUECKHUE 3HAHUS JIJIs1 OOBSICHEHUSI OCHOBHBIX IPHHIIUIIOB
paboThl  W3MEPUTEIBHBIX  MPUOOPOB,  TEXHUYECKUX  YCTPOWCTB W
TEXHOJIOTHYECKHUX MPOLIECCOB;

OPUBOJIUTH MPUMEPHI BKJIAJa POCCHUMCKUX U 3apyOeKHBIX yUEHBIX-(U3HKOB B
pa3BUTHE HAayKH, B OOBSICHEHHUE MPOILIECCOB OKPYXKAIOIIET0 MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

aHaJIM3UPOBaTh W OLIEHUBATH MOCIEACTBUSI OBITOBOM W MPOU3BOJACTBEHHOMU
JESTETPHOCTH YENIOBEKA, CBSI3AHHOW C (PM3MUECKUMU IPOIIECCAMU, C MO3UIIUNA
AKOJOTUYECKOM  O€30MacHOCTH,  MPEACTaBICHUH O  paludoOHAIbLHOM
PUPOJIONIOJIB30BAHNH, & TAKKE PA3yMHOM HMCIOJIb30BAHUU JIOCTUKEHUN HAYKH
Y TEXHOJIOTUH ISl JAIbHEHIIIErO Pa3BUTHS YETIOBEUECKOT0 OOIECTBRa;
MPUMEHATh pPa3du4Hble CIOCOObl paboThl ¢ HHpOpMALKMEN (U3NYECKOTrO
coJiepKaHus C UCTIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOT U,
Opy ATOM MCIOJIb30BaTh COBPEMEHHBbIE MHGOPMAIIMOHHBIE TEXHOJIOTHH IS
MOMCKa, MepepabOTKM M NPEAbSIBICHUS Y4eOHONM UM HAy4YHO-TIOMYJISPHOMN
uHpopmaluu,  CTPYKTYpUPOBAaHUS W MHTEpOpeTanud  UHOOpMaIUH,
MOJYYEHHOW W3 Pa3JIMYHbIX HMCTOYHMKOB, KPUTHUYECKU aAHAIM3UPOBATH
MOJIy4aeMyl0 MH(OpPMAIMIO U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIINUXCS 3HAHWM, TaK U Ha OCHOBE aHaJIN3a UCTOYHUKA MHPOPMAIINU;
MPOSIBJIATh OPraHU3AIlMOHHBIE U TO3HABATEIbHBIE YMEHUSI CaMOCTOSITEILHOTO
MPUOOPETEHUSI HOBBIX 3HAHUU B MPOIIECCE BHITIOJIHEHUS MPOSKTHHIX U Y4EOHO-
UCCJIeI0BATEIHCKUX PaboOT;

paboTatb B TpYINNE C WCHOJHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAllMOHAIBHO PACHPENCNATh NEATeIbHOCTh B
HECTAHJAPTHBIX CHUTYallUsX, aJIeKBaTHO OIICHUBATh BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAeMOil IPOOIEMBI;

MPOSIBJISITh MOTUBALUIO K Oyaymied TpoQecCHOHATLHON NESATeIbHOCTH TI0
CHENUATBLHOCTIM (U3UKO-TEXHUYECKOTO TTPOQUIIS.
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padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI
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71 IPEIMETHOTO COJIEPYKAHMS U OIIBITA 15
' JESTENIbHOCTH, MPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tewa ypoka Bceero Koutpoaenbie  Ipaxkruieckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThbI padoTbI pecypenI

Ouznka — pyHIaMeHTalbHas HayKa O 1

npupojie

Hayunblii MeTO/ MO3HAHUS U METO/IbI 1

uccieoBaHus PU3NYECKUX SIBICHUI

DKCIIEPUMEHT U TEOPHS B MPOIIECCE

no3Hanus npupoasl. Habmonenne u 1

OKCIIEPUMEHT B (PU3UKE

Crioco0b1 m3MepeHns (PU3NIECKUX BETUINH 1

AOCOmIOTHAS U OTHOCUTEIbHAS

MOTPEIIHOCTH U3MEPEHUI (PU3NIECKUX 1

BEJIMYUH

MopnenupoBanue B ¢pusuke. Posb u mecto

¢bu3uKky B GopMUPOBAHUU COBPEMEHHOM 1

Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU

JeATEIbHOCTH JIIOAEH

Mexannyeckoe apmxenue. Cucrema

orcyeTa. OTHOCUTEIBHOCTh MEXAHUYECKOTO 1

newkeHust. [Ipsmast u oOpatHast 3a1a9n

MEXaHUKH

Pannyc-BekTop MaTepHaIbHON TOYKH, €TO 1

IIPOEKIIMU Ha OCH KoopAauHaT. Tpaekropusi.




[Tepememienue. Ckopocts. X npoekuuu Ha
OCH KOOpJIUHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
MPSIMOJIMHEHHOTO JIBH>KCHUS

Ciio’)keHue nepeMeIieHU U CKOPOCTEH.
Pentenue 3anau

HepaBHomepHoe aBukeHue. MrooBeHHas

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TTIOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsIMOINHEHRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBo0OoIHOE MajicHHE. Y CKOpEeHUE
CcBOOOIHOTO IMaIeHUsI. 3aBUCHMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMHUTENILHOE U TIOJIHOE
YCKOpPEHHE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

17

IlepBsiif 3akoH HproToHa. MHEpnanbHbIe
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTENBHOCTH ["anues.




HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytomas cuna. Bropoit

18 3akoH HproToHna. Macca

19 B3aumoneiictue ten. Tperuiil 3aKoH
Hrrotona

20 [Ipunnun cynepno3uiuu cui. Pemienue
3a/1a4 Ha MpUMeHeHne 3aKkoHoB HproToHa
3aK0H BCEMHUPHOTO TATOTCHUS.

21 DKBHUBAJICHTHOCTh IPABUTAIIMOHHON U
WHEPTHOU MaccChl

99 Cuna TsDKeCTH M yCKOpeHHe CBOOOHOTO
nageHus
JIBrokeHHe HEOSCHBIX TE U X

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYECKasi CKOpOCTh. 3aKoHbI Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIBI cu

25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C
Y4ETOM CHUJIbI COIPOTUBIICHUSI CPEIBI

26 HaBnenue. 'mapocratnueckoe AaBiICHHE.
Cuiia Apxumena
AOCOJIFOTHO TBEPJIOE TEIO.

27 [ToctynarensHoe U BpaliaTeiabHOe
JIBIKEHUE TBEPJIOTO Telia

98 MOMEHT CUJIBI OTHOCHUTEILHO OCU
BpanieHus. [1nedo cumnbl

29 CroxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxecT Tena. Y cnoBus




paBHOBECHS TBEPAOTO TeJa. Buapl
paBHOBECUS

30

31

Pemenue 3amau

KoHnTtposbHas padota mo teme "J{[uHamuka.
Cratuka TBEepaoro rtena"

32

HNmMnynbec maTepuabHOW TOYKHU, CUCTEMBI
MaTepualbHbIX ToYeK. LlenTp Mace
CHUCTEMBI MaTepUaAJIbHBIX TOYEK. Teopema o
JBUKEHUM LIEHTPA Macc

33

NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCa
Tesa. 3aKOH COXPaHEeHUsI UMITYJIbCa.
PeakTnBHOE OBIKEHIE

34

35

MoMeHT UMITyJIbCa MaTepUAIbHOW TOUYKH.
[IpencraBieHue 0 COXpaHEHMU MOMEHTA
HNMITYJIbCa B HCHTPAJIBHBIX IOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U Ha KOHEYHOM
nepemernieHnu. I'papuueckoe
MIpEICTaBJICHUE padOTHI CUIIBL. MOIIIHOCTH
CHJIBI

37

Kunernueckas sueprus. Teopema 06
M3MEHEHNU KHHETUYECKON IHEPTUH
MaTepUaIbHOU TOUKH

38

39

[ToreHnnanbHbIe U HEIOTEHIIUAIIBHBIE
cuisl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTLH KOCMHYCCKasA CKOPOCTh. CBs3b
pa6OTIJI HCIMOTCHIMAJIBHBIX CHJII C




W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHeHnue bepHymum U1 uacaIbHON
KUJKOCTH

41 KoHTposbHast pabota 1o teme "3akoHbI
COXpaHEHHUs B MEXaHHKe"
Pa3BuTHe npeacraBneHuit o mpupoe

42 teroThl. OcHOBHBIE nonoxenust MKT.
Huddysus. bpoyHoBCcKkoe IBUKEHHE
Crpoenne ra3000pa3HbIX, )KUIKUX U

43 TBEPABIX TeN. XapakTep ABUKCHUS U
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYIT (aTOMOB).

44 KonnuectBo Bemectna. [locrosinHas
ABoraapo

45 Temneparypa. TermnoBoe paBHOBecHE.
[lIkana [enbcust

46 Pemenue 3amau

47 WneanpHbiil ra3. I'a3oBbIe 3aKOHBI

48 VYpaBuenue Menzeneesa-Knaneiipona.
Pemenue 3anau

49 AOcoroTHas TeMIiepaTypa. 3aKoH
HanproHa

50 W3ompoueccel B nacaabHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA

51 I'paduueckoe npencrapieHue




U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcHoBHoe ypaBHenre MKT

Penrenue 3anau

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOU HEprueH mocTynaTeaIbHOro
TEIUIOBOTO BM)KECHUS €€ 4acTHL]

55

56

O0001EeHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBer MKT"

KonTponbhas pabota no teme "OCHOBBI
MKT"

57

58

TepmoauHaMudeckas cucreMa. 3alaHue
BHEIIHUX ycnoBul i T/ cuctemsl.
BHewnue 1 BHyTpeHHHE TapaMeTpBbl.
ITapamerps! T/l cucTeMBI KaK CpeIHUE
3HAYCHUS BEJIUYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

Camonpoun3sBodbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

59

Moaens naeansLHOTO ra3a B
TepMOI[I/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMCHI/IMOCTI/I
3TOH MOJIENIN

60

61

VYpaBuenue Menneneesa-Knaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SHEPrUu
Bripaxenue a1 BHyTpEeHHEN SHEPTUU
OJIHOATOMHOT'O M/ICAJIbHOIO T'a3a.




KBazucrarnueckue u HeCTaTHUSCKHE
IIPOLECChI

62

63

64

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

Temnonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHe# sHepruun T/l cucremsl 6e3
coBepIIeHHs pabOThI

KOHBCKHI/IH, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

65

KommaectBo Tennortsl. TemroéMKOCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEIIECTBA. Y JIeJIbHAS TEIUIOTA CTOPAHUS
TOIIJINBA

66

67

68

Pacuér konuyecTBa TEIUIOTHI IPH
TerIonepeaye

[TonsiTre 06 agunabaTHOM Mpoliecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU
KonunuectBo TennoTel u paboTa Kak Mepbl

U3MEHEHUS BHYTpeHHeN dHepruu T/1
CHUCTEMBI

69

Bropoii 3ak0H TepMOAMHAMUKH JISI
PaBHOBECHBIX 1 HEPAaBHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUpPOIHBIX
IIPOLIECCOB

70

71

[TpuHIMIIBI AEHCTBHS TEMJIOBBIX MAIIUH.
KII

MakcumansHoe 3uaueHue KITM, Iukmn




Kapno

72

73

Pentenue 3anau

DKOJIOTUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBBIX ABUrareicii. TemioBoe
3arpsi3HCHUE OKPY)KAIOIIEH CpeIbl

74

75

76

Pemenue 3amau

O0001eHre U cUcTEMaTU3ALNS 3HAHUI 110
teme "Tepmonunamuka. TemnnoBbie
MaIIuHe!"

KoHTposbHas pabora 1o Teme
"Tepmoaunamuka. TennoBbie MaluHb!"

77

[TapooOpazoBanue u KOHICHCALIMSL.
Hcnapenne n kunenue. Y nenpHas TEIIoTa
napooOpa3zoBaHus

78

Haceitiennbie 1 HEHACHIIIIEHHBIE TTAPHI.
KauyecTtBeHHast 3aBUCUMOCTD INIOTHOCTH U
JIABJICHUsI HACBHIIIIEHHOTO 1Mapa OT
TEeMITepaTyphl, KX HE3aBUCUMOCTh OT
00bEMa HACHIIIECHHOTO Tapa. 3aBUCUMOCTh
TEeMIEPaTyphbl KUTICHUS OT AaBJICHUS B
JKHUJKOCTH

79

BnaxxnocTs Bo3zyxa. AGCONIIOTHAS U
OTHOCUTCIJIbHAA BJIIA)KHOCTH

80

81

Pemenue 3amau

TBépnoe teno. Kpucrammueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u kpucTayuM3anus. Y geiabHas




TeruioTa riasiaenus. Cyonumarus

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTskeHue
u cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmaruii

TermoBoe paciupeHue XKUIKOCTEN U
TBEPABIX T€N. AHFAPMOHHU3M TEIIOBBIX
KoJie0aHUI YacTHIl BEIIeCTBa

[IpeoOpazoBanue 3HEpruu B (ha30BBIX
nepexoaax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHe. KanmusspHbie
saBieHUA. /laBieHne noa UCKpUBIEHHON
MMOBEPXHOCTHIO KUAKOoCcTH. Dopmyna
Jlannaca

89

90

91

92

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da3oBbIe IEPEXO0bI"

KonrtponbHas padora no reme "ArperaTHbie
coctosiHuS BemiecTBa. Pa3zoBblie Mepexobl”

DneKTpu3anus Tel U €€ MpOosIBICHUSI.
OnekTpuueckuii 3apsia. /[Ba Buna
JJIEKTPUYECKUX 3apsaa0B. [IpoBoaHuUKY,
JUADJIEKTPUKH U MOJYIIPOBOJHUKH

DJIEMEHTAPHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

B3anmopericteue 3apsaoB. ToueuHsle
3apsanbl. 3akoH Kynona




94 Perenne 3agau

95 Onektpuueckoe noiie. Ero neiicteue Ha
ANEKTPUUECKHUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO OIS,
96 [TpoOHebIi 3aps. JInHUKM HaNPSHKEHHOCTH
aneKTpudeckoro noist. OqHopoIHOe

JIEKTPUYECKOE T10JIC

[ToTeHIHATBLHOCTD IEKTPOCTATHICCKOTO
97 moJist. Pa3HOCTh IIOTEHIIMAIOB U

HaIPsDKEHUE

[TorennumanbHas 3HEPTUs 3apsaa B
98 AJIEKTPOCTATUYECKOM IMosie. [ToreHmman
3JIEKTPOCTATUIECKOTO TIOJIS

CBs13b HaPSKEHHOCTHU MOJISL U Pa3HOCTH
99 MOTEHIINAJIOB JUIS AJIEKTPOCTATUYECKOTO
0JIst

[TpyHIMI CyNIEpIIO3UIIUH ITEKTPUUECKUX

100 .
noJyien

101 Pemenue 3amau

102 ITone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsKeHHOU cepsl

[Tone paBHOMEPHO 3apsHKEHHOTO MO 00BEMY
103 m1apa. [lone paBHOMEpHO 3apsyKEHHOU
0ECKOHEUHO! TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.
VYcnosue paBHOBECHS 3apsI0B

105 JIMPNeKTpUKY 1 OIyIPOBOIHUKH B
JNEKTPOCTATHYECKOM I10JIE




Konpnencarop. D1neKkTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coeAMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOr0 KOHJEHCAaTopa

110 Pemenue 3amay

111 JIBr>KeHue 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJHOM JJIEKTPHUUECKOM T0JIe

112 Pemenue 3anau

113 O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teMe "Dnekrpuyeckoe nose"

114 KoHnTponpHas padboTa mo Teme
"DnexkTpuueckoe moie"
Cuia Toka. [TocTosiHHBIN TOK. Y CIOBHS

115 CyILIECTBOBAHUS ITOCTOSTHHOTO
AIEKTPUIECKOTO TOKA

116 Hcrtounuku Toka. Hanpspkenne u 31C

117 3akon OMa 1 yJacTKa HEeTH.
DNEKTPUUECKOEe CONIPOTUBIICHHE
3aBUCUMOCTh CONPOTUBIIEHUSI OJHOPOIHOTO

118 MPOBOJHUKA OT €r0 JUIMHBI U TUIOIIA/IA
MOTIEPEYHOTO CEUCHUS

119 VY enpHO€ CONMPOTUBIICHHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarenbHOE, MapaieIbHOE,

CMCHIAHHOC COCANMHCHUC IMTPOBOAHHUKOB




Pacuér pa3BeTBIEHHBIX MIEKTPUIECKUX

121 1
nenei. [IpaBuna Kupxroga

122 Pemenue 3amau 1

123 PaboTa snexkrpruyeckoro Toka. 3aKoH 1
Hoxoyns —Jlenua

124 Pemenue 3amau 1
MOIIHOCTB 3JIEKTPUIECKOTO TOKA.

125 TennoBast MOIIIHOCTB, BbIAEIIEMas Ha 1
pe3ucrope

126 Pemenue 3amay 1

127 O/1C u BHyTpEeHHEE CONPOTUBIICHNE 1
HCTOYHHKA TOKa

128 3akon OMa 715 OJTHOM (3aMKHYTO) 1
AJICKTPUICCKOM 1IN

129 Pemnrenne 3amau 1

130 MoIHOCTh HCTOYHHKA TOKA 1

131 KopoTkoe 3ambIkaHue 1

132 Konpnencarop B 11enu NoCTOSTHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3amau nmo teme "I1oCcTOSTHHBII 1
ANEKTPUIECKUIN TOK"

135 Pemenne 3amad mo teme "IlocTosTHHBIN 1
ANEKTPUYECKUI TOK"

136 Pemenue 3agad mo teMme "IlocTOSHHBIN 1
ANEKTPUUECKUI TOK"

137 O0001eHne 1 cucTeEMaTU3aIMs 3HAHUI 110 1

teme "[locTOsHHBIN 21eKTpuuecKuil ToK"




138

KontponsHas pabora o Teme
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

139

140

141

DeKTpuiecKas IpOBOJUMOCTD Pa3IMYHBIX
BEIIECTB. DIEKTPUUYECKHI TOK B METaJLIAX. 1
CBepx1npoBOAUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoiauToB. 3akoHbl Dapanes 1
JUISL 3JIEKTPOIM3a

DneKTpuueckuil Tok B razax. [lnasma 1

142

143

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mprOopbl

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

144

145

[HonynpoBoaHKUKOBBIE TPUOOPHI

dusnueckuil NpakKTUKYM 10 TeMe
"N3MepeHune cuiibl TOKa U HAIPSKEHUS B
e TOCTOSTHHOTO TOKA MPH MTOMOIIN
AQHAJIOTOBBIX U IU(PPOBHIX U3MEPUTEIBHBIX
npuOopoB" uian "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETUYUH MTPU
MOMOIIIM KOMITBIOTEPHBIX J1aTYUKOB"

146

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JIBUKEHHUS C
LIEJIBbIO OIIPENIETICHNSI MTHOBEHHOMN
ckopocTH"

147

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus Mpu 1
PSIMOJIMHEHHOM paBHOYCKOPEHHOM




IBWKEHHUH 110 HAKJIOHHON MJIOCKOCTH'" WMIIH
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ycKopeHHus cBOOOIHOTO
nanenus" win "M3ydeHue nBr>KeHUs Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Pu3n4ecKuil IPaKTUKYM 110 TEME
"N3yuenure qBUKEHUS TeJa IO OKPY>KHOCTH
C IIOCTOSIHHOM IO MOJ1YJIIO CKOPOCThIO" MIIH
"HccnenoBanue 3aBUCUMOCTH ITEpHO/Ia
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue paBHOAECHCTBYIOLIEH CHJIIbI
IpY ABMKEHUH OpycKa Mo HaKJIOHHON
miockocTy" wi "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBUKEHUS OpycKa
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT ero Macchl”

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUJI
YIPYTOCTH, BOSHUKAIOUIMX B IPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaru”
niy "3ydeHne NBUKEHUs CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuit 010K"

Pu3n4eCcKuil IPAKTUKYM 110 TEME




153

"N3mepenue kodpuIenTa TpeHus no
BEJIMYMHE YIII0BOTO Ko duiinenrta
3aucuMocTu FTp(N)" wim "HccnenoBanue
JBUXKEHHS OpyCcKa M0 HaKJIOHHOU
IUIOCKOCTH C MIEPEMEHHBIM K03 PUIieHTOM
Tperust" win "M3yuenue ABMKEHUS Ipy3a
Ha BaJly C TpeHHEM"

Du3nyecKuil MPaKTUKYM 110 TEME
"UccnenoBanue ycnoBUil paBHOBECHS
TBEP/IOrO Tella, UMEIOIIETO OCh BpaleHus "
wiu "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYMBOCTU TBEPIOTO TeJIa, UMEIOIIIETO
TJI0IAJh OTIOPHI"

154

155

dusnueckuil NpakKTUKYM 10 TeMe
"N3MepeHune UMItysibca Tena mno
TopMo3HOMY TTyTH" i "V3Mepenue cubl
TATH, CKOPOCTU MOJIENH AJIEKTPOMOOMIIS U
MOIIIHOCTH cuiIbl TAru" win "CpaBHEHHE
WU3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" nin "MccnenoBanue coxpaHeHUs
MMITyJIbCa MPU yIIPYyroM B3auMoaencTsun"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Ja 10 TOPMO3HOMY ITyTH"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCTOIb30BAHUE
udpoBoii taboparopun)" unn "M3yuenue
n30X0pHOro npouecca" win "M3ydenune




n3o0apHoro npomecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Du3N4eCKU IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" i
"UccnenoBanue mpoliiecca OCThIBaHUS
Bemiecta" unu "MccnenoBanue
aguabatHoro nporecca” win "M3ydeHue
B3aMMOCBSI3M YHEPTUU MEKMOJICKYJISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPhI KUTICHUS
JKAIKocTen"

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHUs
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI IJIaBJIeHus Jbaa" win "U3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" WU
"H3mepenue abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OIIEHKa MacChl TIapOB B
nomenieHnn". Usmepenne kodppuierta
MOBEPXHOCTHOTO HATSHKEHUS

158

159

Du3nUeCKU IPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B SHEPTHIO
u3ny4yeHus ceeroauona” uim "Mzydenue
MPOTEKAHUA TOKA B LIEMH, COAEpKaIIEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH MOTEHLIMAJIOB (HAPSKEHUS ) TIPU
MIOCJIE0BATEIBHOM COEINHEHUN
KOHJIEHCAaTOpoB"

Pu3NYecKuil TPAKTUKYM I10 TEME




160

161

162

"UccnenoBaHue CMEIIAHHOTO COCIMHCHMS
pesuctopoB” uwin "M3MepeHnue yienbHoro
COTPOTHUBIICHHUS MPOBOTHUKOB" WIITH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anekTpoiaun3a’ wim
"NU3mepenue 3apsiia OJJHOBAICHTHOTO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTHU
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” wiu "CHATHE BOJIBT-
aMIIEPHOI XapaKkTEepUCTUKU auoaa"

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3alMsl 3HAaHHH 110 TeMe
"Kunematuka"

Peseprublit ypok. O60011eHuE 1

CHUCTEeMaTH3allvsl 3HaHUH 10 TeMe
"Inaamuka"

163

Peseprubiit ypok. O60011eHIE U
cucreMarusanus 3Hagui mo teme "Craruka
TBep0ro Tena'

164

165

166

Peseprubiit ypok. O60011eHIE U
CHUCTEMaTH3aIlusl 3HAHHUH 110 TeMe ""3aKOHbI
COXpaHEHHUs B MEXaHUKE"

PesepBHrIit ypok. O600IICHHE U
cucTeMarusanusa 3HaHui 1mo Teme "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKON Teoprn"

PesepBHelit ypok. O6001ICHHE U
cUCTEeMaTH3allKs 3HAaHUH 110 TeMe




"Tepmonunamuka. TeniaoBbie MalIuHbI"

167

168

169

PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"ArperaTHble COCTOSIHHSI BELLIECTBA.
®dazoBble Iepexon"

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3alusl 3HaHH 10 TeMe
"DnexkTpuueckoe mnoie"

PesepBuslit ypok. O60011eHNE U
CUCTEeMaTH3alMsl 3HAaHHH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O000IICHHE 1
cucreMarus3anus 3Hagui mo teme "Toku B
pa3JIMYHBIX cpeaax"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThbI padoThI pecypen
B3aumMoneiicTBre MOCTOSIHHBIX MATHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJI€. 1
I'mnote3a Ammepa
BexTop marautHOM nnaykuuu. [Tpunnumn
2 CYINEpHO3UINH MarHUTHBIX Mosied. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarauTHOe 10JIe MPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb
5 Pemenne 3amau 1
6 [Ipumenenue 3akoHa Amriepa. 1
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI
Cuna Jlopeniia, e€ HampaBlieHHUE U MOIYJIb.
7 JBrkeHue 3apsyKeHHOW YacTHIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenue 3amau
9 Pa6ora cuel Jlopenia
10 Pemenue 3amau
11 MarsauTHoOE 110JI€ B BEIIECTBE. 1
deppoMarHeTHKH, Imapa- u JuaMardHeTHKA
12 OcHoBHBIE CBOICTBa (heppOMarHeTUKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pemenue 3agaq mo reme "Marautaoe mose"

14 Pemenue 3amay o reme "Marautsoe moJie"”

15 SIBICHHE AIEKTPOMArHUTHOW WHYKIIHH.
IToTok BEeKTOpa MArHUTHON MHIYKIIUHI

16 OC unaykmu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Dyko

19 O/C uHAYKIMH B TBUKYITUXCS
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuso Jlenna

99 WuayktuBHOCTH. KaTymka HHAYKTUBHOCTH
B L€ ITIOCTOSHHOI'O TOKA

93 SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "DneKkTpoarnHamMuKa"

97 KonTponbhas pabota mo Teme
"OnexTpoauHamuka"

28 Konebarenpnas cucrema. CBoOOIHEIE
konebanus. 'apMoHndeckue KoneOaHus

29 Kunematudueckoe U TUHAMHUYECKOE

OIHCaHue KoJIeOaTeNbHBIX ABHKEHUI




DHepreTuyeckoe onucanue. BeiBos
JUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 KoJIe0aHUM U3 UX SHEPreTHUECKOTo 1
KMHEMaTU4YeCKOro OMUCAHUS

31 Ammuiutyna u ¢aza Konedanui
[Tepuon n wactora konebanui. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHUI

32 MareMaruyeckoro MastHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA

33 3aryxaromue Konebanus. BelHyx1eHHbIC
kosebanus. Pezonanc

34 ABTOKOJIC0aHUS

35 Pemenwue 3amau

36 Ypok-koHpepenmus "MexaHuyeckue
Kosie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHWUI 110
teMe "MexaHnndeckue Konedanus"

38 DNeKTPOMarHUTHBIE KOeOaHMUs.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsiaa KOHJIEHCATOpa C aMITUTYION CUIIBI
TOKa B KOJIeOaTeTbHOM KOHTYpE

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaroiue 3IeKTPOMarHUTHbIS

41 Kosie0aHus. BeiHyX/1eHHBIE

OJICKTPOMAardauTHBIC KOJIeOaHHS




Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B IIEIIU [IEPEMEHHOTO TOKa

43 Karymika HHIyKTUBHOCTH B IIENTU
MEPEMEHHOTO TOKa

44 3akoH Oma 1Sl JICKTPUYECKOM e
MIEPEMEHHOT0 TOKa
Mo1HOCTh NEPEMEHHOTO TOKA.

45 AMIUITMTYIHOE U JEHCTBYIOIIEE 3HAUCHHE
CHWJIBI TOKA U HAIPSHKEHUS

46 Pe3onanc B aneKTpuyecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [IpousBojicTBO, IEpeiaya U NOTpedICHUE
AEKTPUYECKON SJHEPIUU
DKOJIOTUYECKUE PUCKU TIPH MTPOU3BOJICTBE

49 antekTpodHeprun. KylbTypa ucnoas30BaHus
DJIEKTPOIHEPTHH B TTOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Pemenue 3agaa

59 O06o011eHne u cucTeMaTu3alys 3HaHu| 1o
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"

53 MexaHnueckre BOJHbBI. XapaKTEePUCTUKH
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXAaHMYECKUX BOJTH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Undpa3syk u ynabTpassyk. [llymosoe

3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl




57

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. I/ISHy‘ICHI/IC
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CBolicTBa OJICKTPOMAarduTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHneHue 31eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

61

62

63

[IpuHUIUIIBI paIMOCBSI3U U TEICBUACHUS.
Panuonokarus. DneKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
KoHntposbHas padora no teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIMHENHOTO
pacnpocTpaHeHus CBEeTa

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa
Otpaxenue csera. [lnockoe 3epkaino.
Cdepuueckoe 3epkaiio

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIBHBIN 110Ka3aTeNb PETOMIICHHUS.
[TostHOE BHYTpEHHEE OTpaKEHNUE.
[TpenenbHbIN yroi MOJHOTO BHYTPEHHETO
OTpaXeHHUS

Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB
OTpa)XEHUs U IIPEJIOMJIEHUS CBETA

68

Xon tydeit B mpusMe. Jlucnepceust cBeTa.
CrnoxHbIif cocTaB Oenoro cBera. et




JInn3bl. @OKyCHOE PacCTOSIHUE U

69 ONTHUYECKas CUJIA JTMH3BI

20 [TocTpoenne n3o0pakeHuii B IMH3aX U UX
cucTeMax. Y BEJIMYCHUE JINH3BI
Pemmenue 3a1a4 Ha mocTpoeHue

71 M300paKeHHH, MMOJTYy4aeMbIX C IIOMOIIIBIO
JIMH3

72 ['na3 kak onTuyeckas cucrema

73 Pemenue 3amay. [Ipenensr mpuMeHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus ceera

76 HNHuTtepdepennus cBera

o KorepenTHble HCTOYHUKH. Y CIIOBUSA
HAOJI0ICHUST MAKCHMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHne uHTEpHEpEeHINN

80 Judpakmus ceera

81 JudpakumonHas pemeérka. Y cioBue
HAOII0/IEHUS TTIAaBHBIX MAKCUMYMOB

82 Pemenue 3amau

83 [ToriepeyHOCTh CBETOBBIX BOJIH.
[Monspuzanus cBera

84 Pemenne 3amau

85 CBeToBbIE ABJICHUS B IPUPOJIE

86 O06o0011eHNe U cUCTeMaTU3aIMsl 3HaHUH 110

Teme "OnTuka"




87 KontponbsHas padora no teme «OnTuKa» 1
["paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI SJIEKTPOJUHAMUKA U 1
HOPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUH 1
OTHOCUTEJIBHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL.
[IpeoOpazoBanust Jlopenma. Ycinosue

90 NPUYUHHOCTU. OTHOCUTEIBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJIeHUEe BPEMEHU 1
COKpAIlleHUE JITHHBI

01 DHeprusi U UMITYIIbC PEISITHBHCTCKOM 1
YaCTHUIIBI

92 CBsI3b MaCCBI C SHEPTHEN U UMITYJIECOM 1
PENATUBUCTCKON YaCTHUIIBL. DHEPTHS TOKOSI

93 PaBHOBeCHOE TemI0BOE U3ITyUYEHHE 1

94 3akoH cMereHus Bura 1

95 I'unore3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®otoadppext. Onbitel A. I'. CTonerosa. 1
3akoHsb! poTodddexra

08 VYpaBHenue DifHmTelHa 11 GoTorPdeKTa. 1
"Kpachas rpanuna” pororddexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa

100 BonHOBEIE CBOMCTBA YaCTHII 1
Bounsl nie bpoiind. /InuHa BoJIHBI 1€

101 Bpoitnst u pazmepsl 0071aCTH JIOKATA3AITUH 1

JIBUKYILIECUCS YaCTULIBI




102

KopmyckynsipHO-BOITHOBOM yaJln3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crienuduixa u3MepeHuii B MUKpOMHUPE.

104 CoOoTHOIIICHHS HEOTIPEACIIEHHOCTEN
['eitzenbepra

105 Pemenue rpadudeckux 3agad

106 Pemenue pacuéTHbIX 33124
KonTponpHas padora mo Temam: "OCHOBBI

107 CTO", "KopryckyJisspHO-BOJIHOBOI
nyanu3m"

108 OnBITH IO UCCIIETOBAHHUIO CTPOCHHS aTOMA.
[Tnanerapuas moxens aroma Pezepdopra

109 [Toctynater bopa

110 Bunei ciektpoB. CriekTp ypoBHEH 3HEpTUU
aToma BOAOpOAa

111 CrioHTaHHOE M BBIHYXJIEHHOE H3JIyueHHe
CBETa

112 Jlazep
Hyxiionnas mogens sinpa I'eiizenGepra-

113 HBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa.
H3oTonbl. PagnoakTMBHOCTH
3aKoH paJinoaKTUBHOTO pacrnana. CBONCTBa

114 WOHU3HPYIONIETO U3Ty4YeHus. BriusHue
PaZMOaKTHBHOCTH Ha KUBBIE OPTaHU3MBI.
Ho3nmerpus
OHeprust CBSA3M HYKJIOHOB B sizipe. SnepHbie

115 cuibl. Jleext Maccol aapa. SnepHbie

peakmuu. Snepasie peaktopsl. [Ipobiaemsr




YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe acleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Mertoabl perucTpalyu U UCCaeI0BAHUS
3JIEeMEHTapHbIX YacTull. OyH/IaMEeHTaJbHbIE
B3aUMOJCUCTBUA. bapuoHbl, ME30HBI U
nentoHsbl. [IpencraBnenune o CtanaapTHOM
Mojenu. KBapk-riitooHHas MOJAENb aApOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMMHCTBO Qpu3MuecKoi KapTHHBI
Mupa

118

119

120

121

Oranel pa3BUTHS aCTPOHOMUHU. 3HAYEHUE
aCTPOHOMUHU

[IpuMeHUMOCTD 3aKOHOB (DPUBHKH IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HCCIEeN0BaHuN

COBpeMeHHHe OIITUYCCKHUEC TCIICCKOIIBI,
pPaanoOTECICCKOIIbI, BHeaTMOC(bepHaﬂ
ACTPOHOMMUA

Bun 3Bé3gnoro Heba. Co3Be3aus, spkue
3BE3/1b1, IUTAHETHI, UX BUJIUMOE JIBUXKCHHE

122

123

Comaeuynas cucrema. Comaite. CoirHeuHast
aKTUBHOCTH. McTounuk sHeprun CoiHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Jnarpamma "cneKkTpajbHBIN Ki1ace —




CBETUMOCTB"

124

125

3B€3I[BI TJIaBHOM IOCICa0BAaTCIbHOCTHU

Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HU
3BE3N

126

Mieunsiii [Iyte — Hama ['amaktuka. Tunel
rajlakTUK. YEpHbIE OBIPBI B AAPAX TaJaKTUK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznydyenue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménubie mpoOieMbl aCTPOHOMUU

130

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccmemoBanue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIH
"UccnemoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JENCTBUS TOCTOSIHHOTO MarHUTa Ha paMKy C
TOKOM"

131

Pu3nYecKuil NPAKTUKYM 110 TEME
"U3mepenue cunsl Ammepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
i "Onpenenenne MarHUTHOM HHIYKIMH
Ha OCHOBE M3MepeHus cuibl Ammnepa”

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue siBI€HUS




AJIEKTPOMArHUTHON MHIYKIMU'" WIIN
"OnpeneneHnue HHIYKIIMU BUXPEBOTO
MarHuTHOro moJjs"

133

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CaMOMHYKIIUN"
i "COopKa MOJENHN 3JEKTPOMArHUTHOTO
reseparopa"

134

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJICOAHUN HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

dusnueckuil NpakKTUKYM 10 TeMe
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIEI0BATENBHO COEUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Du3nUeCKUul IPAKTUKYM I10 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOW BOJIHBI"

Du3nUeCcKul IPAKTUKYM I10 TEME
"M3MepeHue nokasaress npeaoMIIeHUs]
crexsa" win "[lomyuenne nzoopaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla U JIMH3bI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME

"HccnenoBaHue 3aBUCUMOCTH (DOKYCHOTO
pacCcTOSIHUS OT BelllecTBa (Ha puMepe




*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3N4eCKUu IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEpeHIHH
U noJasipusanuu ceera'

141

DuU3nYeCKui MPAKTUKYM 10 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PENATUBUCTCKHX YacTHIl (110 GoTorpadusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue noctosHHoM [lanka Ha
OCHOBe ucciefoBanus Gorodpdexra” umm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMOT OT HANPsHKEHUs "

143

144

145

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocTtostHHOM Punbepra”

Du3nUeCKUul IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JIO3UMETpa' UIn
"N3yuenne moromeHus 6eTa-4yacTuil
amoMuHEM"

Pu3n4eCcKUuil IPAKTUKYM 110 TEME
"HaOaromenus 38€34H0T0 HeOa
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JUIs




146

147

oTpeieNieHUs TIOJI0KEHUST HEOSCHBIX
00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOMyIIApHs U SIPKUe
3BE31b6l" win "HaOmroneHus B TEIECKONI
JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3THBIX
CKOILJICHUI"

O00011IeHNEe U cUCTEMAaTU3aLNS 3HAHUI.
Ponb ¢usuku u acTpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMAIbHOM U ATHYECKOH chepax
JIeITEIILHOCTH YeJIOBEKa

O0001IcHNE U CHCTEMATH3aLKs 3HAHUI.
Ponb 1 MecTo pu3MKM ¥ aCTPOHOMHH B
COBPEMEHHOM Hay4yHOU KapTUHE MUpa

148

149

O06o00mIeHne U cucTeMaTu3alus 3HaHH.
Poub puzndeckoii Teopun B GopMUpOBaHUA
Ipe/ICTaBICHUN O PU3MYECKON KapTHHE
MHpa, MECTO (PM3NUECKON KapTHHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaY4YHBIX MIPEACTABICHUN O TIPUPOJIE

O0001eHne U cCUCTEMAaTU3ALMS 3HAHUHN 110
teme "Kunemaruka"

150

151

152

O00011eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
Teme "Kunemarnka"

O0o001IeHNEe U CHCTEMAaTH3alKsl 3HAHUH 110
teme "Jlunamuka"

O0001eHne 1 cucTEMaTU3ALNS 3HAHUI 110
teme "Craruka TBepaoro tena'"




153

O0o01IeHre U CHCTeMaTH3alus 3HAHUN T10
TeMme "3aKOHBI COXPaHEHUS B MEXaHUKE"

154

155

156

O0o0011IeHNEe U CHCTEMATHU3aLHs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

O0001eHre 1 cucTeEMaTU3ALMS 3HAHUI 110
teme "Tepmoaunamuka. TennoBbie
MaluHb!"

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

O0o01IeHre U CHCTeMAaTH3alns 3HAHUN T10
teMe "DnekTpuyeckoe nose"

158

159

O06o00mIeHre U cuCTeMaTH3aIMsl 3HAHUH 110
teMme "[1oCTOSHHBIN 27eKTpUUecKUid TOK"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
teme "Toku B pa3inyHbIX cpeaax”

160

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMme "MaruutHoe noie"

161

162

163

Peseprubiit ypok. O60011eHIE U
cHCTEMaTHU3alMs 3HAHUH 10 TEME
"DeKTpoMarHuTHas UHIYKIus"

PesepBHslit ypok. O60011eHNE U
CHCTEMATH3alMsl 3HAHUI 110 TEME
"Mexannyeckue Koneobanus"

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"J1eKTpoMarHuTHbIE Kosebanus"




164

PesepBHelil ypok. O600IICHHE 1
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"MexaHM4YEeCKHE U DJIEKTPOMArHuTHbIE
BOJIHBI"

165

PesepBHeiit ypok. O600ICHHE U
cucTreMaru3anms 3Hanui mo reme "Onruka"

166

167

168

PesepBHbIil ypok. O0001ICHNE 1
cucreMarusanusa 3HaHui 1mo teme "OCHOBEI

CTO"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUM 110 Teme
"KopnyckyisipHO-BOJIHOBOW Jyanu3m"

PesepBuslit ypok. O60011eHNE U
cucTeMatus3anys 3HaHui mo reme "dusuka
atoma'"

169

Peseprubiit ypok. O60011eHUE U
cucreMaru3aiis 3Hanuii mo treme "dusuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTHUIl"

170

Peseprubiit ypok. O60011eHIE U
CHCTEMaTH3alHs 3HAaHUH 110 TEME
"OnemeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka. Mexanuka, 10 kmacc/ Maxumes I'.51., Cunasaxo A.3., O0mecTBO ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIMOHEpHOE 00IIECTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






