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HHOACHUTEJIBHASA 3AIIUCKA

[IporpamMma mo ¢u3uke Ha ypoBHE cpeaHero obmiero oOpa3oBaHHs pa3paboTaHa HA OCHOBE MOJIOKEHHH U
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM mporpaMMel, npeacraBieHHpix B @I'OC COO, a
Takke ¢ yaéroM QemepanpHoil pabodeil mporpaMMbl BociuTanus u KoHnenmmy npenogaBaHus yaeOHOTO peaMeTa
«®Duznka» B 00pa3oBaTeabHBIX opranm3amusx Poccuiickoit deneparium, pearn3yonx OCHOBHBIE 00pa30BaTeIbHbIC
MPOTPaMMBL.

[lporpaMmma 1o ¢u3uke omnpeaensier o00s3aTeNbHOEC TPEAMETHOE  COACp)KaHUE, YCTaHABIHMBAET
PEKOMEH/TyeMYIO TI0CIIeIOBATEIbHOCTD H3yUCHHUS TEM U Pa3/eloB yIeOHOTo mpeMeTa ¢ y4€TOM MEKIPEIMETHBIX 1
BHYTPHITPEAMETHBIX CBSI3€H, JIOTHKH y4eOHOTo mporecca, BO3pacTHBIX ocoOeHHocTel oOywarommxcs. IIporpamma
no Qusuke Aa€T TpeACTaBICHHE O LENSX, COAEPX)aHWHU, OOIIel cTpatermu oOydeHHs, BOCIUTAHUS U Pa3BUTHSA
oOyyaromuxcs cpeicTBaMu yueOHoro npeamera «Ou3nka» Ha yriryOIEHHOM YpOBHE.

N3ydenue kypca ¢usnku yriyOnéHHOrO YpOBHS IO3BOJSET pealn3oBaTh 3aJaud HpodeccHoHaTbHON
OpPHMEHTAIlN{, HANpaBICHO Ha CO3JaHME YCIOBUH IS TPOSBICHUS CBOMX WHTEIICKTYyalbHBIX M TBOPUYECKHX
CIOCOOHOCTEH Ka)IbIM OOYyYaromIUMCs, KOTOphle HEOOXOAMMEI JUTsl MPOJODKEHUST 00pa30BaHUs B OpraHU3AIUAIX
po(heCCHOHAITBHOTO 00Pa30BaHUs 110 PA3IUYHBIM (PH3UKO-TEXHUYSCKUM U WHKCHEPHBIM CIICIIUATBHOCTSIM.

B mporpamme mo Qusmke onpenessAroTCs IUTaHUpyeMbIe Pe3YJIbTaThl OCBOCHHUSI Kypca (HM3MKH Ha YPOBHE
cpemHero o0mero oO0pa3oBaHus: TNYHOCTHEIE, METaIllpeIMETHBIE, TIpeMeTHbIe (Ha yriryOonéHaom ypoBHe). HaydaHo-
METOJJOJIOTHYECKOH OCHOBOHM JUIs pa3paboTKu TpeOOBaHMH K JMYHOCTHBIM, METANPEAMETHBIM M IPEIMETHBIM
pe3ysibTaTaM O0yYaroIIMXCs, OCBOMBIIMX NPOTpaMMy Mo (PU3MKE HAa YPOBHE CPEIHEro oOIIero o0pa3oBaHUs Ha
yrIyOn€HHOM YPOBHE, SBIISIETCSI CHCTEMHO-ACSTEIIbHOCTHBIA TOAXO0.

[MporpaMma o Gu3KKe BKIFOYAET:

IUTAHUPYEMbBIC PE3yJIbTaThl OCBOCHUS Kypca (PU3MKK Ha YriyOJEHHOM YpOBHE, B TOM YHCIIC MPEIAMETHBIC
pe3yabTaThl IO TOAaM OOyYeHUS;

COJACPpIKAHUC y‘IC6HOFO npeamMeTa «Du3uKa» 1mo rogam OGy‘IeHI/IH.

IIporpaMma o ¢u3uke UMeeT NPUMEPHBII XapakTep U MOXET ObITh HCIHOJIb30BaHA YUUTEISIMA (QUUKHU JUIS
COCTaBJICHHSI CBOUX Pa0OYMX MPOrPaMM.

[Iporpamma 1o ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIMATHBY YYUTEJEH M MPENOCTaBIIIET BO3MOXKHOCTH
JUISL pean3aiii Pa3IuyHbIX METOJMUYECKHX TOJXOJIOB K MPENojaBaHui0 (U3UKU Ha YIIyOJIEHHOM YPOBHE INpH
YCIIOBHH COXpaHeHHs 0043aTeIbHON YacTH COAEpP)KaHus Kypca.

®dwu3nka Kak Hayka 0 HanboJjiee o0IIUX 3aKOHAX MPHUPOJIBI, BEICTYIIAs B KAUeCTBE YIeOHOTO MpeIMeTa B IIKOJIe,
BHOCUT CYIIECTBEHHBI BKJIaZ B CHUCTeMy 3HaHHH 00 okpyxatomeMm wMupe. LIKonbHBIE Kypc OHU3UKH —
CHCTEMOOOPAa3yIOIINH Il €CTECTBEHHO-HAyYHBIX YYEOHBIX MPEAMETOB, MMOCKOJIBKY (DU3MYECKUE 3aKOHBI JIeKaT B
OCHOBE TMPOIECCOB W SIBIICHHH, HM3y4aeMBIX XUMHEH, Ouonorumed, Qu3myueckoil reorpadueid W acTpOHOMHEH.
Ucnonp3oBaHre M aKTUBHOE MNpHUMEHEHHWE (M3WYECKUX 3HAHMKA ONpEeAeiHo Xapakrep H OypHOe pa3BUTHE
pa3HooOpa3HbIX TEXHOJOTHH B chepe 3HEPreTHKH, TPAHCIIOPTa, OCBOSHHS KOCMOCA, TIOy4YeHHsI HOBBIX MaTepHaioB
C 3aJIaHHBIMH CBOWCTBaMH. M3ydeHue (U3NKM BHOCHT OCHOBHOH BKIaJ B (POPMHUPOBAHHE €CTECTBEHHO-HAYWYHOM
KapTUHBI MUpa o0ydaronierocsi, B GOpMHpPOBaHHE YMEHUH MTPUMEHSTh HAyYHBIH METO/I TIO3HAHUS [P BBHITIOJTHEHUH
UMH y4eOHBIX HCCIICOBaHUH.

B ocHOBY kypca ¢u3nku Ha YpOBHE CPEIHETO OO0INEro oOpa3oBaHUS MOJOXKEH P HJEH, KOTOPhIE MOXKHO
paccMaTpuBaTh Kak IMPUHIHIEI €T0 TOCTPOCHUSI.



Hoea uenocmmnocmu. B cCOOTBETCTBUU C HEH KypcC SIBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJEP>KUT
MaTepual U3 BceX pa3fesioB (PH3UKH, BKITFOYAET KaK BOIPOCH! KIIACCHIECKOH, TaK 1 COBPEMEHHOH (PH3UKH.

Hoen zenepanuszayuu. B coOTBETCTBHHM C Hel MaTepuan Kypca (U3WKA OOBEIUHEH BOKPYT (pH3MUECKUX
Teopuit. Bexymmum B kypce sBisieTcss pOpMUpPOBaHKUE TPEJACTABICHUA O CTPYKTYPHBIX YPOBHIX MaTepPHU, BEIICCTBE
U ToJie.

Hoea cymanumapuzayuu. E€ peanuzanus mpeanonaraeT HWCIOJNb30BaHHE TyMaHUTApHOTO MOTEHIIHANa
(hn3ruecKoil HayKu, OCMBICIICHHE CBS3H Pa3BUTHS (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKHMH,
HPAaBCTBEHHBIMH U IKOJIOTHIECKUMH TIPOOIEMaMI.

Hoen npuknaonoit nanpasnennocmu. Kypc ¢usnku yriryOn€HHOTO YpOBHS MPEAIONAaraeT 3HAKOMCTBO C
IIUPOKUM KPYTrOM TEXHHUYECKHUX M TEXHOJOTMYECKUX MPUIOKEHUNM H3YyUYEHHBIX TEOpHil U 3akoHOB. llpu sTom
paccMaTpUBAIOTCS Ha YPOBHE OOIIUX MPEICTABICHUIN U COBPEMEHHBIC TEXHUYSCKUE YCTPONCTBA, U TEXHOJIOTHH.

Hoea sxonozuzayuu peannsyerTcs IOCPEICTBOM BBEICHHS DJIEMEHTOB COACPIKAHMS, MOCBSAMIEHHBIX
OKOJIOTHYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHBI C Pa3BHTHEM TEXHUKH M TEXHOJOTHH, a TaKke
o0cyxeHust Mpo0IeM paloHaIbLHOTO IPUPOIOTIOIB30BAHHS U KOJIOTUIECKOM 0€30I1aCHOCTH.

OcBoeHne copaepKaHHs MNpOrpaMMbl MO (U3MKE MODKHO OBITh MOCTPOCHO HA NPHHLMUIAX CHCTEMHO-
JACATCIIBHOCTHOI'O I10AXO0Ja. I[J'I}I (1)I/ISI/IKI/I pcajm3anusd OTUX MNPHUHIUIIOB 633pr€TC§I Ha HCIIOJb30BaHUN
CaMOCTOSITETIPHOTO SKCIIEPUMEHTA KaK MOCTOSHHO AeHCTBYIoIEro ¢akTopa yueoHnoro npouecca. [nsa yrinybnéanoro
YPOBHA — 3TO CHCTEMa CaMOCTOATENFHOIO YYCHMYECKOIO JKCIIEPHMMEHTa, BKIIOYAIOLIEro (poHTaIbHbIE
YUCHHYECKHE OIBITHI IPU M3YYCHUH HOBOTO MaTepHaia, JadopaTopHble padoThl U paboThl mpakTukyMa. [Ipu aTom
BO3MOXHBI JIBa CIIoco0a peanu3anuu (pu3ndeckoro nNpakTUKyMa. B mepBoM ciydae MpakTUKYM MPOBOIUTCS MO0 B
koH1e 10 u 11 kmaccos, muOO MmocIe MepBOro M BTOPOTO MOIYTOAUHM B KaKIOM U3 3THX Ki1accoB. BTopoii ciocobd —
9TO MHTETpanus padoT MPaKTHUKyMa B CUCTEMY J1a0OPaTOPHBIX PabOT, KOTOPBIE MPOBOJATCS B MPOIECCE U3yUCHHS
pasgena (remsl). I[Ipu 3ToM noj paboramu NpakTUKyMa IIOHUMAETCs CaMOCTOSITEIbHOE HCCIEJ0BaHUE, KOTOPOE
IPOBOJMTCS 110 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BHa O€3 MOMaroBoii HHCTPYKILKH.

B mporpamme mo ¢usmke cucTeMa YYEHHYECKOTrO SKCIEPHMEHTa, Ja0OpaTOpHBIX padOT M MPaKTUKyMa
IpE/CTaBIeHa EAWHBIM IepeyHeM. BpIOOp TemaTHKM JIsi 3THX BHAOB YUYCHHYECKHX IPAKTUYECKHX pPabOT
OCYIIECTBIISIETCS] yYaCTHUKAMM 00pa30BaTeIbHOTO MpoIecca UCXOAs U3 0COOEHHOCTEH MOYPOYHOTo IIAaHUPOBAHUS
U ocHamleHus: kaOuHeTa (usuku. [Ipu 3TOM oOecreunBaeTcs OBIAJCHHE OOYUYAIOIIMMHUCS YMEHUSIMH IPOBOJHUTH
npsIMbIEe U KOCBEHHBIE M3MEPEHUs, NCCICIOBAaHMS 3aBHCUMOCTEH (PU3NYECKHX BEIMYMH M TIOCTAHOBKY OIBITOB IO
MPOBEPKE MPEITI0KEHHBIX THITOTES.

Bosblioe BHUMaHUE yAENSETCA PELICHUI0 PacYETHBIX M KAa4eCTBEHHBIX 3anad. IIpu 3TOM sl pacy€THBIX
3a/1a4 [IPUOPUTETOM SIBJISIFOTCS 3aJ[aud C SIBHO 3aJ[aHHOM M HESBHO 3a/IaHHOM (hPU3UUECKON MOJEJIBIO, TO3BOJISIONINE
MIPUMEHSATh U3YUYEHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zieiia Kypca, TaK U MHTETPUpPYs NPUMEHEHNE
3HaHUM W3 pasHbIX pa3fenoB. s  KaueCTBEHHBIX  3a7ad  MPUOPUTETOM  SIBIISIIOTCA  3aJlaHds  Ha
00BbsCHEHHE/TIPE/ICKA3aHNE TPOTCKAHUS (PU3UUECKUX SBJICHUH M MPOLECCOB B OKPY)KAMOIIEH JKU3HU, TPEOYIOIIHE
BEIOOpA (PM3UYECKON MOJIEIH IS CUTYAI[UH IIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorserctBun ¢ tpedoBanmsivu @T'OC COO k MaTepuallbHO-TEXHUYECKOMY O0O0ECIeYeHHI0 y4eOHOro
nporecca Kypc GHU3UKH YriyOJIEHHOrO ypOBHS Ha YPOBHE CpelHEro oOmero oOpa3oBaHUs IOJDKEH H3ydaTbesl B
YCIIOBHSIX IPEIMETHOro KabuHeTa. B xabunere (u3nku H0IDKHO OBITH HEOOXOIUMOE JIabopaTopHOEe 000pYIOBaHUE
JUIS BBITTOJTHEHUsS] YKAa3aHHBIX B IporpaMMe Mo (U3WKe YYEHHYECKHUX OIBITOB, 1abopaTopHBIX paboT W padboT
NPaKTUKyMa, a TaKkKe IEMOHCTPAlMOHHOE 000PYA0BaHHUE.

JleMoHCTpanmoHHOe  000pymoBaHuEe (QoOpMHpPYeTCs B COOTBETCTBUM C MPHHIUIOM MHWHUMAILHOM
JIOCTaTOYHOCTH U O0ECIIEUMBACT ITOCTAHOBKY TEPEUYHCICHHBIX B MPOrpaMMe MO (PU3HMKE KITFOUEBBIX JEMOHCTpAIUil
JUTST FICCTIEIOBAHUS W3yYaeMBIX SIBICHHH M IPOIECCOB, SMIMPHYECKUX M (yHIAMEHTaIbHBIX 3aKOHOB, WX
TEXHUYECKUX MPUMEHECHUH.



JlaboparopHoe 00opyIOBaHME IS YICHHUECKUX MPAKTHUYCCKUX paboT GopMupyercss B BUAC TEMaTHYCCKUX
KOMIUIEKTOB U OOECIIeunBaeTCs B pacy€ére OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TeMaTHdecKue KOMILIEKTHI
nabopaTopHOro 00OpYMOBaHMS JODKHBI OBITh IOCTPOCHBI Ha KOMILICKCHOM KCIIOJIb30BAHUW aHAJIOTOBBIX U
U POBBIX TPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIC IIU(PPOBBIX JJAOOPATOPHUH.

OCHOBHBIMHU LCIIIMA U3YUCHU (bI/I?)I/IKI/I B 06IHCM O6paSOBaHI/II/I SIBJISIFOTCA:

(bOpMHpOBaHI/Ie HUHTCpECa U CTPEMIJICHUSA 06y11a10m1/1xc;[ K HAay4YHOMY HU3Y4YCHUIO NPUPOABI, PA3SBUTUC HX
UHTCJIJICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCTCﬁ;

pa3BUTUEC HpCILCTaBJ'ICHI/Iﬁ O HAYYHOM METOJC NMO3HAHUSA U CbOpMI/IpOBaHI/Ie HUCCIICOAOBATCIIBCKOT'O OTHOIICHUA K
OKPYKaroIuM SBJICHUSAM,

(dopMupoBaHHE HAyYHOTO MHPOBO33PEHHsI KakK pe3yibTaTa HW3y4YeHHs OCHOB CTPOCHHMS MaTepul U
(hyHIaMeHTaIbHBIX 32KOHOB (PHU3UKH;

(dbopMUpOBaHUE YMEHUN OOBSACHATH SIBJICHUS C WCIOJb30BaHUEM (U3MYSCKUX 3HAHUH W HAyYHBIX
JI0Ka3aTeJIbCTB;

(dbopMHpOBaHNE MpPEACTABICHUH O poiu (U3MKKM IS pa3BUTHA APYTHMX E€CTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTHI;

pasBUTHE NPEACTaBICHUH O BO3MOXHBIX chepax Oyaymeld npodecCHOHaIBHON AEATeNbHOCTH, CBI3aHHBIX C
(u3MKOI, TOATOTOBKA K AajbHEHIIEMY O0YUICHHUIO B 3TOM HAIlPaBJICHHU.

JlocTikeHne TUX Liesiel 00eCTeunBaeTCsl PEIICHUEM CIICAYIOIINX 33]au B TIPOIIECCE U3YyUeHHS Kypca (PU3UKH
Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusL:

npruoOpeTeHHe CHCTEMbI 3HaHHWK 00 OOHmMX (H3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIOYAs
MEXaHHKY, MOJIEKYISIPHYIO (DU3UKY, SIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPO(PH3HUKI;

(dbopMHpOBaHNE YMEHUIH TPUMEHATh TEOPETHUESCKHE 3HAHMUS JIJISl OOBsICHEHUS PU3NYECKHUX SBICHUN B PUPOJIC
W 17151 IPUHATHS IPAKTUYECKHUX PEIICHNH B IOBCEAHEBHOM JKNU3HH;

OCBOCHHE CIIOCOOOB pEIICHHs pPAa3JIMYHBIX 3a1a4 C SBHO 3aJaHHON (U3MYECKOH MOJeNnblo, 3ajad,
MOJIPa3yMEBAIOIIMX CAMOCTOSTEIbHOE CO3/IaHKe (PU3MUSCKON MOJICIH, aJJICKBATHOW YCIOBUSM 3314, B TOM YHCIIC
3aj1a4 HH)KCHEPHOTO XapaKTepa;

MOHUMaHue (U3NYECKUX OCHOB M IPHHIUIIOB JCHCTBUS TEXHHYECKHMX YCTPOWCTB W TEXHOJOTHYECKUX
MIPOIIECCOB, UX BIHMSIHHUS HA OKPYKAIOUIYIO CPELy;

OBJIAACHUE MCTOAAaMH CaMOCTOATCIIBHOIO IINIAHUPOBAHUA U IIPOBCIACHUA (1)I/I3I/I‘ICCKI/IX SKCIICPUMCEHTOB,
aHaJIn3a U UHTCPIIPCTALIUN I/IH(i)OpMaLII/II/I, onpeacJICHUA JOCTOBECPHOCTH MOJYUYCHHOI'O PE3yJIbTaTa,

CO3/IaHHE YCIOBHH JJIs1 pa3BUTUS YMEHUH MPOEKTHO-UCCIIEN0BATENBCKOM, TBOPUECKON JESTEIBHOCTH;

pasBUTHE HHTEepeca K cepaM MpohecCHOHANBHON ASATENbHOCTH, CBSI3aHHOM ¢ (PU3HKOIA.

B coorBerctBun ¢ tpedoBanusimu @I'OC COO yrnyGnéHHBI ypoBEeHb H3yYeHHS Y4eOHOro Ipeamera
«®Pu3uKa» Ha YpOBHE cpeqHero oduiero o0pa3oBaHus BEIOUpaeTcs 00yJaromMMHCs, TNIAHUPYIOMIMMH POJOKEHHE

00pa3oBaHMs N0 CIEUATBFHOCTIM (QU3UKO-TEXHIUECKOTO TPODHUIISL.

Ha usyuenune ¢usuku (yrinyOn€HHBIA YypOBEHb) Ha YPOBHE cpeaHero oOiero oOpasoaHus oTrBoautTcs 340
gacoB: B 10 xmacce — 170 gacoB (5 gacoB B Hexeno), B 11 kmacce — 170 gacoB (5 9acoB B HEZETIO).



IIpennaraempiii B mporpamme 1o (¢U3MKE IMepedeHb JTabOpaTOpHBIX W TMPAKTUYECKHX paboT SBISETCS
PEKOMEHIOBAaHHBIM, yYUTENb JeJaeT BhIOOp TPOBENEHUS JIA0OPATOPHBIX pabdOT ¥ OMNBITOB C YYETOM
WHIMBHUTy AJTbHBIX OCOOEHHOCTEH 00YyJaroIuxcsl.

COJEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. Hayunblii MeTO/ NO3HAHUS TPUPOABI.

®usnka — QyHIamMeHTanbHas Hayka o npupoje. HaydHelli MeTON IMO3HAHHMS M METOMABI HCCIICTOBAHHS
(bu3nvecKuX sBICHUH.

DKCIIEpUMEHT U TEOpHsl B TIpoliecce MO3HaHMsI Mpupoabl. HabroneHue u SKcriepuMeHT B QU3HKe.

CriocoObl  M3MepeHHs: (QHU3MYECKUX BENWYMH (AHAJOTOBbIE M MHU(POBBIE H3MEPUTENBHBIC MPUOOPEI,
KOMITBIOTEPHBIC IATINKOBBIE CUCTEMBI).

[MorpemHocTH U3MepeHuit GU3NIECKUX BENUIHH (a0COIOTHASI U OTHOCUTENIBHAS).
MogenupoBanue (U3NYECKUX SBICHUH M TPOIECCOB (MaTepHajibHas TOUYKa, aOCONIOTHO TBEPIOE TEIo,
ueanbHas JKUJIKOCTb, WJICaNbHBIH Ta3, TOYEYHBIH 3apsn). ['mnoresa. PDusmyeckuil 3aKOH, TPaHUIBI €ro

MIPUMCHUMOCTH. duznueckas TEOpHs.

Porp u mecro ¢usukum B (HOPMHUPOBAHHHM COBPEMEHHOW HAy4YHOH KapTHHBI MHpA, B MPAKTHUECKOH
JeSITeILHOCTH JIFOJIEH.

Yuenuueckuii sxcnepumenm, naéopamopmvie pabomol, nPAKMUKyM.

W3mepeHne cUiibl TOKa W HANpPSDKEHUS B MU IMOCTOSHHOTO TOKa TPHU MOMOIIM aHAJIOTOBBIX U IHU(POBBIX
U3MEPUTENBHBIX IPUOOPOB.

3HakoMcTBO ¢ mUQpoBoi naboparopueit mo ¢usuke. [Ipumepbl n3MepeHUs (HU3NYECKUX BEIUYMH IIPH
MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB.

Paznea 2. MexaHnuka.
Tema 1. Kunemamuka.

Mexannueckoe amxeHne. OTHOCUTEILHOCTE MEXAHNUECKOro aBmKkeHna. Cucrema oTcuéra.
[Ipsimas u oOpaTHas 33ja41 MEXaHUKHU.
Pannyc-BexkTop MatepuanbHOU TOUKH, €T0 MPOESKIUU HA OCHU CUCTEMBI KOOPAUHAT. TpaeKkTopusi.

ITepememenue, CKOpoCTh (CPEIHSST CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE MaTepHaIbHON TOYKH, UX
MIPOEKIIMK Ha OCH CUCTEMBI KoopauHaT. CIoKeHHe IepeMeIeHI U CII0KEHNEe CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJMHEHHOE MABWXXKEHHE. 3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH,
YCKOPEHUS M IIyTH MaTepHaIbHON TOUKH OT BPEMEHHU H UX TpaduKH.



CroOomHOoe maaeHWE. YCKOPEHHE CBOOOTHOTO IajeHus. JIBrkeHHWe Tena, OpOIICHHOTO TIOJ YIJIOM K
TOPHU30HTY. 3aBHCUMOCTh KOOPIWHAT, CKOPOCTH M YCKOPEHUSI MATEpUATLHON TOYKH OT BPEMEHHU U UX TPA(HKH.

KpuBonuHnelinoe nBwxeHue. JIBI)KEHHE MaTEpPUAIbHOM TOYKM IO OKPYKHOCTH. YTIJIOBas MW JIMHEWHas
ckopocTb. [lepuon u yacrora obparmienus. LlenTpocTpemMuTensHOe (HOPMAILHOE), KaCATEIBHOE (TaHTCHIMAIBHOE) U

IMOJIHOC YCKOPCHUE MaTepHaJ’[LHOﬁ TOYKH.

TexHudeckue YCTPOWCTBA M TEXHOJOTMUECKHE TMPOIECCHl: CIUIOMETP, ABMKCHUE CHApANOB, IICMHBIC,
mectepéHYaThie ¥ peMEHHBIE MTepPeadr, CKOPOCTHBIE JTH(THI.

Hemoncmpayuu.

Mopens cucTeMbl OTCUETA, HILTFOCTPAINS KHHEMATHIECKIX XapaKTePUCTHUK IBIKEHIISL.

CriocoObI UCCIICI0BAHNUS IBHIKCHUI.

Wnnroctpanus npeaenbHOro nepexoaa U U3MEpeHrne MrHOBEHHON CKOPOCTH.

IIpeoOpa3zoBanue IBUKCHHI C HCIIOJIE30BAHUEM MEXaHH3MOB,

[Tagenue Ten B BO3MyXe U B pa3pekKCHHOM MTPOCTPAHCTRBE.

HaOmronenue nBmkeHus Tena, OpOIICHHOTO MO/ YIIIOM K TOPU30HTY U TOPU30HTAIIBHO.

HamnpaBnenue ckopoCcT npyu ABUKEHUH IO OKPY>KHOCTH.

IIpeoOpaszoBanue yriaoBoi CKOPOCTH B PEAYKTODE.

CpaBHEHHE ITyTeH, TPAEKTOPHIA, CKOPOCTEH JBMKEHUS OJTHOTO U TOTO XKE Tella B Pa3HBIX CUCTEMaX OTCUETA.
Yuenuueckuii axkcnepumenm, nabopamopnuvie padomoi, PAKMUKYM.

N3ydyenne HepaBHOMEPHOTO JIBIDKCHHUS C HEIBIO OTPEISICHISI MTHOBEHHOW CKOPOCTH.

N3mepeHne yCKOpeHuUsl pY NPSIMOJIMHENHOM PABHOYCKOPEHHOM JIBHKEHUU 110 HAKJIOHHOM INIOCKOCTH.
HccenenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBU)KECHUM.

H3mepenue yckopeHus: CBOOOHOIO TajieHus (PEKOMEH/I0OBAaHO MCIIOJIb30BaHue (D POBOI TabopaTopun).

W3ydenne nBuxeHHs Tena, OPOIIEHHOTO TOPU30HTANBHO. [IpoBepka rumoTess! 0 MpAMOil IPOTOPIIMOHAIEHON
3aBUCUMOCTH MEXJY NaJIbHOCThIO MOJIETAa M HAYAJIbHOM CKOPOCTHIO TENA.

W3ydeHue ABMKEHUS TeJia 110 OKPY>KHOCTH C MIOCTOSIHHOM 110 MOJIYJIIO CKOPOCTBIO.
HccnenoBanue 3aBUCUMOCTH TIEpUO/1a 00paICHHsI KOHUYECKOr0 MasiTHUKA OT €ro HapaMeTpoB.
Tema 2. /lunamuxa.

Ilepoiit 3akon HproroHa. MuepuuanbHble cucTeMbl oTcuéra. IIpuHIMI OTHOCUTENBHOCTH ['amuies.
HewuneprinaabHbie CHCTEMBI OTCUETA (OTIpEICIICHIE, TPUMEDHI).

Macca tena. Cwna. [IpuHIHI CyTIepro3uITiH CHIL.

Bropoii 3akon HproToHa J1s1 MaTepUaIbHON TOUKH.



Tpetuii 3akoH HproToHA 151 MaTEpUATBHBIX TOYEK.
3aK0H BCEMUPHOTO TATOTCHUSI. DKBUBAJIICHTHOCTh I'PABUTAIMOHHON U HUHEPTHON MACCHI.

Cuna TsxecTd. 3aBUCUMOCTh YCKOPEHUSI CBOOOHOTO MAaJCHUS OT BBICOTHI HAJl IOBEPXHOCTHIO TUIAHETHI U OT
reorpaduyeckoil mMHUPOTHI. J[BmKeHHe HeOeCHBIX TeNm M WX CIyTHHKOB. 3akoHbl Kemnepa. IlepBas xocMmudeckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tena, qBIKyIIErocs ¢ yCKOpEHUEM.

Cuna tpenuns. Cyxoe Tperne. Cuiia TpeHHS CKOJMBKEHUS U cuiia TpeHus nmokos. Koaddumment tperns. Cua
COMPOTHUBIICHUSI TIPH JBW)KCHUU TENa B JKUJIKOCTH WJIM Taze, €€ 3aBHUCUMOCTh OT CKOPOCTH OTHOCHUTEIHLHOTO
JIBYDKCHHUSL.

Hasnenue. 'mapocratudeckoe naBnenue. Cuna Apxumena.

TexHudeckue yCTpOfICTBa U TCXHOJOIMYCCKUEC TIPOUCCChI: IMOAUIMITHUKHK, JABMKXCHUC HNCKYCCTBCHHBIX
CITYTHUKOB.

Jemoncmpayuu.
Habmronenue nBuKeHHs TeN B MHEPIUATBHBIX U HEMHEPIHAIBHBIX CHCTEMAaX OTCUETA.
[TpuHINTT OTHOCUTETHHOCTH.

Kauenne ABYX NWIMHAPOB WJIHW MIAapOB pa3H0ﬁ MacCbl € OAWHAKOBBIM YCKOPCHHEM OTHOCHUTCIIBHO
HeHHepLIPIaJ'ILHOﬁ CHCTEMBI OTCYETA.

CpaBHEHME PaBHOACHCTBYIOIIEH MPUIIOKEHHBIX K TEITy CHJI C TIPOM3BEACHUEM MAcChl TeJla Ha €r0 YCKOPEHHE
B NHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BO3HUKAIOIINX B Pe3yIbTaTe B3aUMOICHCTBUS TEI.

N3MmepeHne macc 1o B3auMO/IENCTBHUIO.

HesecomocTs.

Bec Tena mpu yckopeHHOM MTOABEME U TTAICHUH.

LenTpoOeKHbIE MEXaHU3MBI.

CpaBHEHHE CUJT TPEHUSA [TOKOS, KAYEHUS U CKOJIb>KEHUSL.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

H3mepeHne paBHOJCHCTBYIOIIEH CHIT TTPH IBMYKEHUN OpYyCKa IO HAKJIOHHOM TJIOCKOCTH.

HpOBepKa TUHIOTE3bl O HE3aBUCUMOCTU BPEMCHH ABUKCHUS 6pyc1<a 10 HAaKJIOHHOH IJIOCKOCTH Ha 3aJaHHOC
pacCTodHUEC OT €0 MacCChI.

HccnenoBanne 3aBHCUMOCTH CHJI YIIPYTrOCTH, BO3HUKAMOIIMX B TMPY)KHHE W PE3WHOBOM 00pasiie, OT HX
nehopMaIim.

M3yuenune IBMKCHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3 JETKUH OJIOK.



Wsmepenne kodppHIIHEHTa TPEHUS TI0 BETHYHHE YIIIOBOT0 Kod(hdurmenTa 3apucumoctu F,(N).
Hccnenopanue nBrkeHUs OpyCcKa M0 HAKJIOHHOM IIOCKOCTH C IIEPEMEHHBIM KOA()(QUIIMEHTOM TPEHUS.
W3ydeHune nBrKEHUS rpy3a Ha Baly C TPCHUEM.

Tema 3. Cmamuka meépoozo mena.

AobcomoTtHo TBEpoe Teno. llocTymarenbHOEe W BpalllaTeIbHOE JBUXKCHHUE TBEPIOTO Teya. MOMEHT CHIIBI
OTHOCHUTENHHO ocu BpameHus. [1nedo cuipl. CiiokeHre Crll, MPUIIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTn Tena.

VYcioBust paBHOBeCHs TBEPIOTO TeIa.
YcroitunBoe, HeyCTOWYNBOE, O€3pa3TNIHOE PaBHOBECHE.

TexHuueckue yCTpOCTBA U TEXHOJOTMYECKUE IMPOLECCHI: KPOHIITEHH, CTPOUTENbHBIA KpaH, pelérdyaTbie
KOHCTPYKLHH.

JHemoncmpayuu.

VYcnoBust paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuii 3xcnepumenm, nabopamophusie padomol, NPAKMUKYM.
HccnenoBanne ycinoBuii paBHOBECHS TBEPIOTO Tella, UMEIOIIETO OCh BPAIICHUS.
KoncTpynpoBanne KpOHIITEHHOB U Pacu€T CHI YIPYTOCTH.

Nzydenune ycTOWYMBOCTH TBEPAOTO Tella, HMEIOIIETO IUIOMAb OTIOPHI.

Tema 4. 3axonvt coxpanenus ¢ mexanuxe.

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CUCTEMbI MaTCPHUAIIbHBIX TOUCK. HCHTp MacC CUCTEMbI MaTCpUaJIbHbIX TOUYCK.
TeopeMa O ABW)XCHUMU LICHTpPA Macc.

I/IMHYJ'IBC CHJIbI U U©BMCHCHUC UMITYJIbCA TCJIA.
3aKkoH COXpaHCHHUA UMITYJIbCA.

PeaktuBHOE JABHXKXCHHC.

MowmeHT HUMITyJIbCa MaTepPIaHLHOﬁ TOYKH. HpC,Z[CTaBHCHI/IC 0 COXpaHCHHUU MOMCHTA UMITYJIbCA B ICHTPAJIbHBIX
IOJIAX.

Pabora cubl Ha MajTOM U Ha KOHEYHOM MNEPEMCIICHUU. Fpa(bnquKoe MMpeaACTaBJICHUC pa60TI>I CHIJIBI.

MOUTHOCTD CUIEBL.

Kunerndeckas »sHeprus MarepuadbHOH TOukd. Teopema 00 U3MCHCHMM KHHETUYCCKOW HSHEPIHH
MaTepualbHOM TOUKH.

IloTennnanpHBIE ¥ HETOTEHIWANbHBIE cuibl. lloTeHnmansHas sHeprusa. lloTeHnmanpHas PHEPTHS YIPYTO
Ie(OpPMUPOBAaHHOW TIPYXHHBL. [loTeHIManbHAs OSHEprus Tela B OJHOPOJHOM TI'PABUTAIIMOHHOM IIOJIC.



[loTennnanpHass >HEpPTrHsl Tela B TPABUTAMOHHOM IIOJIeé OJHOPOAHOTO Imapa (BHYTpH M BHE Imapa). Bropas
KOCMHUYECKast CKOPOCTh. TPeThsi KOCMHIYECKasi CKOPOCTb.

Css13b pa6OTLI HETIOTEHIHAJIbLHBIX CHJI C H3MCHEHHEM MEXaHHYECKOU OHEPrun CHUCTEMBI TECII. 3aKkoH
COXpaHCHHUA MEXaHHUYECKOM OHEPruu.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepHynnu A uaeanbHON KUAKOCTH KaK CJIEICTBUE 3aKOHA COXPAHEHUS MEXaHUUECKON SHEPTHUH.

TexHUYEeCKHe yCTPOWCTBA M TEXHOJOTHYECKHE TPOIIECCHI: BMKEHHE PAKET, BOAOMET, KONEP, MPYKUHHBINA
MUCTOJIET, TUPOCKOII, (PUTypHOE KaTaHHE Ha KOHBbKAaX.

Hemoncmpayuu.

3aKOH COXPaHEHUS UMITYJIbCA.

PeakTuBHOC NBUKEHHE.

N3MepeHne MOIIHOCTH CHJIBI.

W3MeHeHue 3Hepruy Teja Mpu COBEpIICHUH PadOThI.

B3anmHble npeBpallieHusl KHHETUYECKON U MOTEHUUAIBHOW YHEPTUM NPU AEHCTBUM HA TEJIO CUJIIbI TSKECTH U
CHUJIbI YIIPYTOCTH.

CoxpaHeHHe SHEPrHH ITPU CBOOOIHOM IaJICHHH.

Yuenuueckuii sxcnepumenm, naéopamopmvie pabomol, nPAKMUKyM.

H3mepeHrie umItyibca Tena o TOpMO3HOMY ITyTH.

W3MepeHue CUITbl TATH, CKOPOCTH MOJIETH JICKTPOMOOMIIS M MOIITHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIa C MMITYJIbCOM CHITBI.

HccnenoBanue coxpaHeHHUs UMITYJIbCa PU YIPYTOM B3aUMOICHCTBUH.

H3mepeHne KUHETHYECKON SHEPTUHU TeJia 110 TOPMO3HOMY ITyTH.

CpaBHEHHE U3MEHEHUS TIOTCHIIMAIBLHON SHEPIUU NPY>KUHBI ¢ PA00OTOM CHUJIBI TPEHHUSL.
Omnpenenenre padOThI CUIIBI TPEHHUS TIPY IBUKCHUH TeJla TI0 HAKIIOHHOW TUIOCKOCTH.

Pasnen 3. MoJekyasipHas (pu3nka 1 TepMOAUHAMUKA.
Tema 1. OcHo6b1 MONEKYNAPHO-KUHEMUYECKOT MeEOPUU.

OCHOBHBIE TTOJIOKEHUST MOJIEKYIIsipHO-KnHeTn4Yeckoit Teopun (MKT), ux ombiTHOe o6ocHOBaHUe. Juddysus.
BpoyHoBckoe nBkeHHE. XapakTep IBUKEHUS W B3aUMOAEHCTBHS 4acTUll BellecTBa. Mojenu CTpOEHHs rasos,
KHUIKOCTEH U TBEPABIX Tell U 0OBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3TUX Mojelneil. Macca u pa3Mepsl MOJIEKYI
(aTomoB). KommmuecTBo BemectBa. [locTostHHAas ABOTAIpO.

TemnoBoe paBHOBecHe. TemriepaTypa u ciocooOs! e€ m3mepenus. [llkana Temneparyp Lleascust.



Mogenb UaeaIbHOTO Ta3a B MOJICKYJIIPHO-KMHETHYESCKOW TEOPHUN: JACTHIIBI Ta3a JBMKYTCS XaOTHUSCKH U HE
B3aMMOJECHCTBYIOT JIPYT C APYTOM.

l'a3oBple 3akoHBI. YpaBHeHne MenneneeBa—Kiamelipona. AOGcComroTHas TemmepaTypa (IIKajia TeMIeparyp
KenbBuna). 3akon JlampToHa. M3ompoliecchl B HIEATBHOM Tra3e C IMOCTOSHHBIM KOJMYECTBOM BEIIECCTBA.
I'paduueckoe npencTaBaeHrne H30MPOLECCOB: U30TEPMa, H30X0pa, n300apa.

CBsi3b MEXIy HaBICHUEM M CpeAHEH KUHETHYECKOW HHEPrued MOCTYMaTENbHOIO TEIJIOBOTO JIBUKCHUS
MOJIEKYJI HACaTHHOTO Ta3a (OCHOBHOE ypaBHEHHE MOJIEKYIIPHO-KHHETHYECKON TEOPHH HICATBHOTO Ta3a).

CBs3p  aOCONIOTHOHM TeMIlepaTypbl TEPMOIMHAMHYECKOW CHUCTEMBI CO CpeIHEeW KHHETHYeCKOW JHepruen
MOCTYTATEIHHOTO TETJIOBOTO JIBIDKEHUS €€ YacTHIl.

TexHuueckue YCTPOWCTBA M  TEXHOJIOTMYECKUE IPOLIECCHI: TEPMOMETp, OapoMmeTp, IMOIyueHHE
HaHOMaTEePHaJIOB.

Hemoncmpayuu.

Mopenu ABU)KEHUS YaCcTHUIl BEIIECTBA.

Moenb 6pOYHOBCKOTO JIBUIKCHUS.

Buneoponuk ¢ 3amUChi0 pealbHOTO OPOYHOBCKOTO IBHKEHHSL.
Huddysus xugkoctei.

Mogens onsita IllTepHa.

[TputsHxeHne MOJEKYII.

Mopnenu KpUCTAIUTHYECKUX PEIIETOK.

HaGnronenue u ncciiezjoBaHne H30MPOIIECCOB.

Yuenuueckuii 3xcnepumenm, nabopamophusie padomol, NPAKMUKYM.

HccnenoBanne mporiecca yCTAaHOBIEHHUS TEIUIOBOTO PAaBHOBECHS NpPH TEIJIOOOMEHE MEXIy Topsiued u
XOJIOJHOH BOJIOU.

N3ydeHne n30TepMHUIeCcKOro mnporecca (PEKOMEHI0OBaHO HCIIOJIb30BaHUE IIU(PPOBOI Ta0opaTOpHH).

N3ydeHne n30XopHOro nporecca.

Wzyuenne nzobapHOTo mpotecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennogvie mawiuno.

Tepmoaunamuueckast (T[) cucrema. 3amaHue BHEUIHUX YCIOBUH Ui TEPMOAWHAMHUYECKOH CHCTEMEI.
Buemnue u BHyTpeHHue napamerpsl. [lapameTpsl TepMOANHAMUYECKOH CHCTEMBl KaK CpelHUE 3HAuY€HHs BEJINUMH,

OTIHCHIBAIOINX €€ COCTOSTHIE Ha MHUKPOCKOTTMYECKOM YPOBHE.

HyneBoe Hawamo tepmommHamuku. CaMONpPOM3BONIBHAS peElaKcalus TEPMOJUHAMHYECKOW CHCTEMBI K
TEIIOBOMY PaBHOBECHIO.



Mojens uaeansHOroO ra3a B TEpMOJAMHAMUKE — CUCTEMa YpaBHEHUM: ypaBHeHue MenaeneeBa—Kianeiipona u
BBIp@XXCHHUE I BHYTPEHHEH JHEPruu. YCJIOBUS NPUMEHHMOCTH JTOW MOJENW: HHU3Kas KOHIIEHTPAIWsS YacTHII,
BBICOKHE TeMIEpaTypbl. BeipaxkeHue A1 BHYTPEHHEH SHEpTUH 0AHOATOMHOTO HJI€aJIBbHOrO rasa.

KBazucratuyeckue u HECTAaTUUECKHUE MPOIIECCHI.
DnemeHTapHas paboTa B TepMOAMHAMUKE. Beruncienue paboTsl o rpaduky mpoiecca Ha pV-auarpamme.

Tenmonepenaya Kak cmocod W3MEHEHHS BHYTPEHHEW SHEPruM TEPMOJWHAMHYECKON CHCTEMBI 0e3
coBepiieHus paboThl. KOHBEKIMS, TSIUIONMPOBOAHOCTD, U3ITyUCHHE.

KomnuectBo Temnotel. TemnoéMkocTs Tena. YaenbHas W MOJSIpHAas TEIUIOEMKOCTH BELIECTBA. YpaBHEHHE
Maifepa. YnmenpHas TEIIOTa CropaHus TOIUMBA. Pacu€T kommdecTBa TEIDIOTH MpH Termionepenade. [lorsatue o0
aanabaTHOM TpoIiecce.

[lepBsIit 3aKOH TepMOAWHAMUKK. BHYTpeHHsIs 3Heprrsa. KonrdecTBO TEIIOTH U paboTa Kak Mephl H3MEHEHHUS
BHYTPEHHEW SHEPTUH TEPMOJIUHAMUUYECKON CUCTEMBI.

Bropoil 3akoH TepMOIMHAMMKH JUJIsi PaBHOBECHBIX IIPOLIECCOB: 4e€pe3 3aJaHHOE PAaBHOBECHOE COCTOSHHUE
TEPMOIMHAMUYCCKONU CUCTEMBbI POXOUT SIUHCTBEHHAS ajnadara. AOCOJIIOTHAS TeMIIeparypa.

BTopoii 3ak0H TepMOJMHAMUKHU JJIsI HEPAaBHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO IepenaTh TEIUIOTy OT Ooiee
XOJIOJTHOTO Tena K Oosee HarpeToMy 0e3 komneHncaruu (Knaysmyc). HeoOpaTtnMocTs IpUpOIHBIX IPOIIECCOB.

[Ipuniune! aerctBus TemioBbix MamuH. KIT/T.
MakcumansHoe 3Hauenue KIT/. Hukn Kapho.

OKOJIOTHYECKHE aCHeKThl HCIOJb30BaHMs TEIMJIOBBIX JBUTATeNel. TerioBoe 3arps3HEHHE OKpYyXKaromien
Cpeapl.

TexHUYecKre YCTPOHCTBA W TEXHOJOTMUYECKHE IPOLECCH: XOJIOAWIBHUK, KOHIUIMOHED, IU3EIbHBIA WU
KapOIOpaTOPHBIA JBUTATENH, MapoBas TypOHMHA, TOJyYSHHE CBEPXHU3KHX TEMIIEPaTyp, YTHIIHM3AIUS «TETIOBBIX)
OTXOJIOB C HCIOJb30BAHUEM TEIUIOBOIO HACOCA, YTHIM3AIMs OHOOPraHMYECKOro TOIUIMBA JUI BBIPAOOTKH
«TEIJIOBOI» U 3JEKTPOIHEPTHH.

Jemoncmpayuu.

W3meHenune Temnepatypsl Ipu aguadaTHYeCKOM paclIupeHn .
BoznymHoe oruuBo.

CpaBHEHHE YACIBHBIX TCINIOEMKOCTEH BEIIIECTB.

Crioco0sI M3MEHEHHS BHYTPEHHEHN SHEPTHH.

HccnenoBanne aanabaTHOTO mMpoIiiecca.

KommberoTepHble MOAETH TETIIOBBIX ABUTATENEH.

Yuenuueckuii sxcnepumenm, nadopamopmnuie pabomeot, nPAKMUKYM.
M3mMepenue yenbHON TEIOEMKOCTH.

HccnenoBanue Imponecca OCThIBaHUA BEIIECCTBA.



WccnenoBanne aanabaTHOTO mpoIiiecca.

N3yyeHune B3aMMOCBS3U YJHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U TEMIIEPATYPhl KUIICHHUSI KUIKOCTEH.

Tema 3. Acpezammnvie cocmoanus eeujecmea. Dazogvle nepexoowl.

ITapooOpazoBanue u KoHACHCanus. Vcrmapenue u KuteHue. Y neiabHas TEIuIoTa napooOpa3oBaHus.

Hacelennsie 1 HeHachIIEHHBIE Maphl. KauecTBeHHAs 3aBUCUMOCTDH TUIOTHOCTU M JIABJICHUS HACHIIIICHHOTO
mapa OT TeMIIEPaTyphl, KX HE3aBHCUMOCTh OT 00bEMa HACHIIIEHHOTO Mapa. 3aBUCUMOCTh TeMITepPaTypbl KHIIEHUS OT
JTABJICHUS B )KUIKOCTH.

BraaxnocTh BO3ayxa. AOcCom0THAs 1 OTHOCUTENIbHAS BIIAYKHOCT.

Tépmoe Temo. Kpucramnmueckne um amopdHble Tena. AHHU3OTPONHUS CBOMCTB KpUCTALIOB. llmaBienwe u
KpHcTaJUIM3anus. Y AenbHas TeioTa miasnenus. Cyonumanus.

Hedopmanuu TBEpAOTO Tena. PacTsokenne u cxxarue. Caur. Moayns FOura. [penen ynpyrux nedopmMariuid.

TemoBoe paciimpeHue KUAKOCTEH W TBEPABIX Tel, 00bEMHOE M JIMHEWHOE paciIupeHre. AHTapMOHH3M
TETUIOBBIX KoJieOaHMIi YaCTHIl BEIIECTBA KaK MPUYMHA TETJIOBOTO PACHIMPEHUS Tel (Ha KAYeCTBEHHOM YPOBHE).

[TpeoOpa3zoBanue 3Heprun B (Ha3zoBbIX Mepexoaax.
YpaBHeHuUE TEIIOBOTO OanaHca.

[MoBepxHOCTHOE HaTshkeHUe. KoadduimeHT moBepXHOCTHOTO HaTsDKeHHs. KanmwisipHble siBieHus. JlaBnenue
MIOJT UICKPHUBIIEHHON OBEPXHOCTHIO kuakocTu. Popmyna Jlamnaca.

TexHnueckue ycTporucTBa U TEXHOJIOTMYECKUE MPOLECCHL: KUIKUE KPUCTAIIIbI, COBPEMEHHBIE MATEPUAIIbIL.
Hemoncmpayuu.

TermnoBoe pacuiupeHue.

CBoiicTBa HACHIIICHHBIX TTAPOB.

Kunenue. Kunenue npu NOHM>KEHHOM JaBJIEHUU.

M3mepenHue CriTbl MOBEPXHOCTHOTO HATSHKCHUIS.

OIBITHI ¢ MBUTBHBIMU TIIEHKAMU.

CmauuBaHue.

Kanmnnspuasie sBiieHus.

Mojien HeHbIOTOHOBCKOM JKHMJIKOCTH.

Croco0BI M3MEpPEHHUS BIIAYKHOCTH.

HccnenoBanue HarpeBaHus U MIABJIEHUS KPUCTAIUIMUECKOTO BEIlleCTRA.

Bunpr aedopmartuii.



Hab6monenune Manbix nedhopMaiimid.

Yuenuueckuit 3xcnepumenm, nabopamopnuoie padomol, NPAKMUKYM.

N3ydeHune 3akOHOMEPHOCTEH NCTIAPEHUS )KUIKOCTEH.

N3mMepenue ynenbHOHN TEIIOTHI TUTABJICHUS JIbA.

N3ydeHune CBOWCTB HACHIIICHHBIX TTAPOB.

N3mepenne abCONMIOTHOM BIIaXKHOCTH BO3IyXa M OI[CHKA MACChI ITApPOB B TIOMEIICHUH.
Nzmepenne koaphuImeHTa NOBEpXHOCTHOTO HATSIKCHHMSL.

Nsmepenne moayns FOura.

Hccnenopanue 3aBUCUMOCTH JiehopMaliiy pe3HHOBOTO 00pasiia OT MPUIOKECHHON K HEMY CHITBI.

Pasjnen 4. dnexkTponnnaMmuka.
Tema 1. Inekmpuueckoe noie.

OnexTpuzanusg Tel U €€ NposABICHMS. OJeKTpudeckuil 3apsa. JBa Buga d3IEKTPUUECKUX 3apsiioB.
IIpoBOIHMKH, NOUANEKTPUKHA U MOJYHNPOBOAHHUKH. ODJIEMEHTAPHBINA 3JIEKTPUYECKUNM 3apsAld. 3aKOH COXpPaHEHUSA
IJEKTPUYECKOT0 3apsaa.

BzaumopeiicTBue 3apsaoB. Toueunsie 3apsiabl. 3akoH KynoHa.
Onektpuyeckoe nojue. Ero neicTBrue Ha 3JIEKTPUYECKUE 3aPSIbL.

Hanpsox€anocts anextpudeckoro noist. IlpoOubiil 3apsa. JIMHUM HanpspKEHHOCTH 3JIEKTPHUUYECKOTO TIOJIS.
OnHOpPOHOE IEKTPUUECKOE T10JIE.

HOTCH]_[I/IEUIBHOCTB QJICKTPOCTATUYCCKOI'O IIOJIA. Pasnocts IMOTCHUIHAJIOB W HAIIPsSXKCHUC. HOTCH]_II/IaJII)HaH
OHEPTHA 3apsjia B 3JICKTPOCTATUICCKOM II0JIC. HOTGHHI/IEUI QJICKTPOCTATUYCCKOTI'O ITOJIA. CBs3b HaHpH)KéHHOCTI/I 10JI4
" pa3HOCTH NMOTCHIHAJIOB AJIs SJICKTPOCTATUYICCKOTI'O TTOJISL (KaK OAHOPOAHOI'O, TaAK U HeO,Z[HOpOI[HOl"O).

[TpuHIMIT CYyNepHO3UINH HIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsina. [Tone paBHOMepHO 3apsbkeHHOH cdepsl. [lose paBHOMEPHO 3apsKEHHOTO 10 00BEMY
mrapa. [lone paBHOMEpHO 3apsyKEHHONW OSCKOHEYHOHM IUTOCKOCTH. KapTHHBI TUHUH HanpspKEHHOCTH STHX MOJEH H
SKBHITOTCHIINATBHBIX TOBEPXHOCTEMH.

IIpOBOAHMKY B IEKTPOCTATUIECKOM TIOJIE. Y CIIOBHE PAaBHOBECHS 3aPsIIOB.

JIMDIEKTPHUKY B IIEKTPOCTATHUECKOM TToJIe. JMaeKTpuiecKast IpOHUIIaeMOCTh BEIIECTRA.
Konnencarop. DneKTpo€MKOCTh KOHIEHCATOPa. DIEKTPOEMKOCTD INIOCKOTO KOHICHCATOPA.
[TapannensHOE coemuHeHne KOHAeHCaTOpoB. [locienoBarensHOE coeqMHEHNE KOHIEHCATOPOB.
DHeprus 3apsHKeHHOT0 KOHASHCATOopa.

JIBmKeHre 3apsHKEHHOM YaCTHITHI B OJHOPOIHOM JIEKTPHICCKOM TIOJIE.



TexHUYEeCKHe YCTPONCTBA M TEXHOJIOTUYECKHE MPOIECCHI: IEKTPOCKOM, DIEKTPOMETP, AJIEKTPOCTATHIECKAs
3aIuTa, 3a3eMIIEHIE YIEKTPOPHUOOPOB, KOHIEHCATOPEI, reHepaTop Ban ne ['paada.

Hemoncmpayuu.

Y CTpOoHCTBO M MPUHITUIT AEHCTBUS SJIEKTPOMETpA.

DIEKTPUUYECKOE TTOJIE 3aPSDKEHHBIX TapHUKOB.

DIEKTPUUYECKOE TTOJIE IBYX 3apSKEHHBIX TUTACTHH.

Mogenb 3iekTpocTaTindeckoro reaeparopa (Ban e I'paada).

[IpOBOIHUKH B 3JIEKTPUYECKOM MOJIE.

DIIEKTpOCTAaTUYECKAs 3aIUTA.

YCTpoKCTBO U IEWCTBUE KOHJIEHCATOPA MOCTOSHHOW U TEPEMEHHON EMKOCTH.

3aBUCUMOCTH IJICKTPOEMKOCTH TUIOCKOTO KOHJICHCATOpa OT TUIOMIAAU TUIACTHH, PACCTOSIHUS MEXIY HUMH U
TUDIIEKTPUYECKON MTPOHUTIAEMOCTH.

DHepTHUs AIIEKTPUUECKOTO OIS 3apsHKEHHOTO KOHASHCATOopa.

3apsaka v pa3psiuka KOHACHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii 3xcnepumenm, nabopamophuvie padomol, NPAKMUKYM.

OreHKa CHUIT B3aUMOJICHCTBUS 3apsHKEHHBIX TEI.

HaGmroenue npeBpamnieHns SHEPTHH 3apsSKEHHOTO KOHJIEHCATOPa B SHEPTUIO U3IYUYCHHS CBETOINOIA.
Wzydenune mpoTekaHus TOKA B LIEIH, COIEPIKaIIei KOHASHCATOP.

Pacnipenenenne pa3HOCTH MOTEHITUAIOB (HATIPSDKEHIS) TIPH IMTOCIIEI0BATEILHOM COSAMHEHUN KOHICHCATOPOB.
HccnenoBanue pa3psiga KOHIAEHCATOpa Yepe3 pe3ncTop.

Tema 2. Ilocmoannwlil InekmpuuecKuii mox.

Cuna Toxka. [1ocTOsSIHHBIN TOK.

YcnoBus CymecTBOBAHUS MTOCTOSTHHOTO AJIEKTpHIeckoro Toka. Mcrounuku Toka. Hanpspkenne U u D/IC E.
3akon Oma 1S y9acTKa HenH.

DIIEKTPUIECKOE COMPOTUBICHUE. 3aBUCUMOCTh COTPOTHBJICHHUS OJHOPOIHOTO IMPOBOJHHUKA OT €r0 JJIUHBI U
TUIOIIAU TOMEPEYHOr0 CEYCHUS. Y IEIbHOE COITPOTUBIICHUE BEIIECTBA.

IlocnenoBarensHOEe, NapamieNbHOE, CMEIIAHHOE COENMHEHUE NPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX
anekTpuyeckux uenei. [pasuna Kupxroga.

Pabora snexktpudeckoro Toka. 3akoH [xoyns—Jlenna.



MomHocTh OJICKTPUYCCKOI'O TOKA. Temnosast MOIITHOCTB, BBIACIISIEMAasA Ha pE3UCTOPE.

O/IC v BHyTpeHHEE CONPOTUBICHHE UCTOYHUKA TOKA. 3aKkoH OMa i MOJHOU (3aMKHYTOH) 3JICKTPUYSCKON
nenu. MoIHOCTh UCTOYHHKA TOKa. KOpoTKoe 3amMbIKaHue.

KonmeHcartop B 11Ty MMOCTOSSHHOTO TOKA.

TexHUYeCKHe YCTpOICTBA M TEXHOJOTHYECKHE MPOIECCH: aMIepMEeTpP, BOJBTMETP, PEOCTaT, CUYETUUK
3JIEKTPUUECKON SHEPTHH.

Hemoncmpayuu.
M3mepenHue cHiTbl TOKA U HAIPSDKCHHS.
HccnenoBanne 3aBUCHMOCTH CHUTHI TOKA OT HANPSDKEHUS 1T PE3UCTOPA, TaMIIbl HAKAIMBAaHUS M CBETOINO/IA.

3aBUCHMOCTb COTPOTHBJICHHS IMINHIPUICCKUX MTPOBOJAHUKOB OT JUTHHBI, TUTOLIAJH TTOTIEPEYHOTO CEUYCHHS U
Martepuaa.

I/ICCJ'ICI[OBaHI/Ie 3aBUCUMOCTH CHJIbI TOKa OT COIIPOTHUBJICHHA IPHU ITOCTOAHHOM HAIIPS>)KCHHUU.

IIpsmoe wu3mepenne I/IC. KopoTkoe 3aMbIkaHHE TajlbBaHHYECKOIO 3JEMEHTAa U OLEHKAa BHYTPEHHETo
COIIPOTHUBJIIEHUS.

CriocoObl coeIMHEeHNsI UCTOYHUKOB Toka, DJ{C Oarapeit.

HccnenoBanne pa3HOCTH MOTEHIIMAIOB MEXTy TIOJTFOCAMH HCTOYHHUKA TOKA OT CHIJIBI TOKA B IETIH.
Yuenuueckuii axkcnepumenm, nabopamopnuvie padomoi, nPAKMUKYM.

HccnenoBanne cMEaHHOTO COSTMHEHUSI PE3UCTOPOB.

H3mepeHue yaensHOro CONPOTHUBIICHUS TPOBOTHUKOB.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH CHWJIBI TOKa OT HAIIPSXKCHUA JIA JIaMIIbl HAKaJIMBAHUA.

YBenuueHue npesena u3MEpeHus amrnepMmerpa (BoIbTMETPA).

Mamepenne D/IC 1 BHYTPEHHETO COMPOTUBIICHIS HCTOYHUKA TOKA.

Uccnenosanue 3aBucumMoct J/1C ranpBaHUUECKOro 3JIEMEHTa OT BPEMEHH IIPU KOPOTKOM 3aMbIKaHUH.
HUccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXLy MOJIOCAMU HCTOYHHUKA TOKA OT CHJIBI TOKA B LETIH.
HccnenoBanne 3aBUCHMOCTH MOJIE3HONH MOIIHOCTH UCTOYHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu ¢ paznuunvix cpeoax.

OIIeKTpUYECKas MNPOBOJAMMOCTh PAa3IMYHBIX BEIIECTB. JJIEKTPOHHAS MPOBOJMMOCTH TBEPIBIX METAJUIOB.
3aBHCHMOCTH CONPOTHUBIIEHHSI METAIJIOB OT TeMIiepaTypsl. CBepXIIPOBOANMOCTbD.

DnexTpuyecKkuil TOK B BakyyMme. CBOMCTBA NIEKTPOHHBIX ITYYKOB.

IomynpoBogauku. CoOcTBeHHAs! ¥ IPUMECHAsI TIPOBOJMMOCTE TOTYTIPOBOAHUKOB. CBOMCTBa p—N-Tiepexofa.
[MonynpoBoJHHKOBBIEC TIPUOOPHI.



DIIEKTPUIECKUN TOK B JICKTPOIUTAX. IICKTPOTUTHICCKAS TUCCOMMAIHS. DIEKTPon3. 3aKkoHbl Dapanest Ais
JNEKTPOITH3A.

OneKTpuyecKnid TOK B ra3zax. CaMOCTOATENBHBIM M HECAMOCTOSATEIBHBIA pa3psa. PasnudHbie THITBI
caMocCTosTenbHOrO paspaaa. Monnus. [Inazma.

TexHudeckue yCTpOHCTBa U MPAKTHUECKOE NPUMEHEHHE: Tra3opaspsaHble JIaMIIbl, 3JCKTPOHHO-ITy4eBas
TpyOKa, MOJIYIPOBOJHUKOBBIC MPUOOPHI: U0, TPAH3UCTOP, (POTOAUO, CBETOAUO/, TajbBaHKUKa, papUHUpPOBAHUE
MEIH, BBIIJIABKA AIFOMUHMSL, 3JIEKTPOHHAsE MUKPOCKOIIUSI.

Hemoncmpayuu.

3aBHUCHMOCTH CONPOTHBIIEHHSI METAJIOB OT TEMITEPATYPHI.

IIpoBOIMMOCTB 3JIEKTPOJIMTOB.

3akoHsI ekTponnza Papages.

UckpoBoii pa3psa 1 IpoBOAUMOCTb BO3lyXa.

CpaBHEHHE MPOBOIUMOCTH METAJIOB M TOJIYTPOBOIHUKOB.

OIHOCTOPOHHSISI MPOBOJAUMOCTD JHOIA.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padomoi, PAKMUKYM.

HaOmroneHue anekrposusa.

H3mepenue 3apsaa 0THOBAJIEHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIICHUS TEPMOPE3UCTOPA OT TEMITEPATYPHI.

CHsTHE BOJIBT-aMIICPHON XapaKTEPUCTUKH JUOIA.

DuU3NYEeCKUl MPAKTUKYM.

Crioco0bl u3MepeHus (U3MUECKUX BEJIMYUH C WCIOJNB30BAaHMEM aHAJIOTOBBIX M IM(POBBIX M3MEPHUTEIIBHBIX
MpUOOPOB M KOMIBIOTEPHBIX JATYNKOBBIX CHUCTEM. AOCOIIOTHBIE W OTHOCHTENbHBIE TOTPEIIHOCTH H3MEpPEeHUi
¢usnueckux BennunuH. OLEHKa MPpaHHL HOTPEITHOCTEH.

IIpoBeieHHEe KOCBEHHBIX HW3MEPEHHM, WCCIICAOBAHUN 3aBHCUMOCTEH (U3UUECKUX BEIUYMH, MpPOBEpKa
NPE/JIOKCHHBIX THIOTE3 (BHIOOP M3 pabOT, OMHCAHHBIX B TEMATHYCCKUX pas3fienax «YUeHUUECKUI IKCTePHUMEHT,
71a00paTOpHbIC PA0OTHI, IPAKTHKYM) ).

Me?l(ﬂpel]MeTHble CBHI3H.

Wzyuenne xypca usuku yriayOnéHHOro ypoBHs B 10 Kiracce OCYIIECTBISETCS C YYETOM COAEPIKATEITHHBIX
MEXITPEIMETHBIX CBSI3EH C KypcaMH MaTeMAaTHKH, OWOJIOTHH, XUMUH, Teorpaduy U TEXHOJIOTHH.

Mestcnpeomemnble NOHAMUA, CEA3AHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA: SBICHNUE, HAYIHBIN
(hakt, rumoTe3a, (huzMUecKas BEIMYMHA, 3aKOH, TEOpHUs, HAONIOJCHWE, SKCIICPUMEHT, MOJCINPOBAaHUE, MOJEIIb,
U3MepeHue, IMOTPeNTHOCTH U3MEPEHNUH, N3MEPUTENTLHBIE TPHOOPHI, TU(PPOBAs TA00OPATOPHSL.



Mamemamuka: pelicHre CUCTEMbl ypaBHeHMH. JIuHelHas ¢GyHKIMs, mapaboia, runepboia, ux rpaduku u
cBoiicTBa. Tpuronomerpudeckne (HyHKIIUH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPUIECKOE
TOX/IECTBO. BEKTOPHI U UX MPOEKLUU HA OCH KOOPJIUHAT, CII0KEHUE BEKTOPOB.

Buonozus: mexanudeckoe IBUKCHHUE B XKUBOU Mpupo/ie, 1 dy3us, 0CMOC, TETNIOOOMEH XKHUBBIX OPraHU3MOB,
TEIUIOBOC 3arPsS3HCHUE OKPY)KAIOIIEH CPEJIbl, YTHIU3aIUs OMOOPraHHYECKOro TOIUTHRA JJIsS BRIPAOOTKH «TEILIOBOI
U DIEKTPOIHEPTHH, TOBEPXHOCTHOE HATHKEHHE W KAMWUISIPHBIC SBICHUS B MPHUPOAE, AIIEKTPHUECKUE SBICHUS B
>KMBOM IIpUpO/IE.

Xumusa: TUICKPETHOE CTPOCHHWE BEIIECTBa, CTPOSHHUE aTOMOB M MOJIEKYJ, MOJb BEIIeCTBa, MOJISIpHAS Macca,
MOJIYYCHHE HaHOMATCPHAJIOB, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, >KUJIKOCTEH M Ta3oB, >KUAKUE KPUCTAIUIBL,
3JIEKTPUUECKUE CBOMCTBA METAJUIOB, AIEKTPOIUTHUECKAS TUCCOIMAIMS, TaIbBAHUKA, SJICKTPOHHASI MUKPOCKOITHSI.

Teozpaghua: BnaxxHOCTh BO31yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeodbpa3oBaHUe ABMKCHUM C UCTIOIB30BAHUEM MEXAHU3MOB, YUET CyXOTO U KUIKOTO TPEHUS B
TEXHHWKE, CTaTUYECKHEe KOHCTPYKIHMH (KPOHINTEHH, peméryaTele KOHCTPYKIMH), HWCIIOIB30BAaHUE 3aKOHOB
COXpaHEHUs MEXaHWKH B TEXHUKE (THPOCKOI, BOJAOMET W JAPYTrHe), JBUTATENb BHYTPEHHErO CropaHHs, MapoBas
Typ6I/IHa, 6LITOBOI>'I XOJOJWJIBHUK, KOHAUIUOHEP, TCXHOJIOTHHU MMOJTYUCHUSA COBPEMCHHBIX MAaTCPUAJIOB, B TOM YHUCJIC

HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUECKAs! 3AILUTA, 3a3€MJICHUE IEKTPOIPUOOPOB, ra3opa3psiAHbIe
JIaMITbl, TIOTYIPOBOAHUKOBBIE TPUOOPHI, TaJIbBAHUKA.

11 KJIACC

Paznes 4. DnekTpoaMHaMuKa.
Tema 4. Maznummnoe noae.

B3aumopeiicTBue MOCTOSHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM. MarautHoe moisie. BekTop MarHuTHOH
MHAYKUUK. [IprHOAI Cynepro3uiuy MarHuTHBIX 10JIed. JINHNY MarHUTHOW MHIYKIUH.

MarsuTHog€ 10JIe TPOBOHUKA C TOKOM (IIPSIMOTO TIPOBOAHHKA, KaTYIIKH M KPYTOBOTO BUTKA). OMBIT DpcTena.
Cuta AMmriepa, e€ HarpaBJICHHE H MOIYJTb.

Cuia Jlopennia, e€ HampaBJICHHE W MOIYyJb. J[BMKEHUE 3apsHKEHHOM YacTHIBI B OJHOPOJHOM MarHUTHOM
noJie. Pabora cuiel Jlopenia.

MarauTHoe 110JIe B BCIICCTBEC. cDeppOMaI‘HeTI/IKI/I, mnmapa- 1 jmaMarHeTuKu.

Texumdeckne yCTpOﬁCTBa U TCXHOJIOTMYECKHUE IMPOLUECChI: TNPHUMEHCHHUE IIOCTOAHHBIX MAarHuToOB,
QJICKTPOMArHuTOB, TECTCP-MYJIbTUMETP, DJICKTPOABUTATCIIb HKO6I/I, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHULI.

Jemoncmpayuu.
KapTtuna nuHMiI HHAYKIIMA MarHUTHOTO TIOJIS TIOJIOCOBOTO M TTOJAKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KapTI/IHa JIMHUA MarHUTHOH HWHAYKIUA TOJIA JJIWHHOTO MPAMOTrO MNPOBOAHHKA M 3aMKHYTOI'O KOJIBLCBOTO
MMPOBOJHHKA, KATYIIIKH C TOKOM.



BzaumopeiicTBrue n1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HeiictBue cunbl JIOpeHIa Ha HOHBI JIEKTPOJIUTA.

HaGunroenue nBukeHHs MydKa JICKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIUT KEHCTBUS SICKTPOU3MEPHUTEIHHOTO IPUOOPA MATHUTORICKTPUUECKOW CUCTEMBI.
Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomoi, nPAKMUKYM.
UccnenoBanre MarHUTHOTO TMOJISI MIOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB eppoOMarHeTHKOB.

UccnenoBanne qeHCTBUS MOCTOSHHOT'O MarHuTa Ha PaMKy C TOKOM.
Wzmepenue cunbl AMiiepa.

N3yyenune 3aBUCUMOCTH CHIIBI AMITepa OT CHJIBI TOKA.

Ornpeaenenre MarHUTHOM WHIYKITMH HA OCHOBE M3MEPEHUS CHITBI AMITepa.
Tema 5. InekmpomazHumnasn uHOYKUuUA.

SBnenue snekTpoMarHUTHOM WMHAYKUWU. IloTok BexkTopa MarHuTHOM uHaykuuu. D/C uHOyKuuu. 3aKoH
3JeKTpOMarHuTHOU uHaykunu Papanes. Buxpesoe anexrpudeckoe nose. Toku Pyko.

OJ1C uHAYKIINA B IPOBOTHUKE, IBIKYIIEMCS B OJHOPOTHOM MarHUTHOM TIOJIE.
ITpaBuno Jlenna.

WnpyxktuBHOCTh. KaTylka MHIYKTHMBHOCTH B IIENM TMOCTOSIHHOTO ToKa. SBnenue camomuuaykimu. DJC
CaMOUHAYKIIUH.

9HepI‘I/IH MAaravuTHOIO IOJId KaTyIIKU C TOKOM.
DIIeKTPOMarHuTHOE TI0JIE.

TexHuueckue yCTpoMCTBA U TEXHOJOIMYECKHUE MPOLECChl: WHAYKIHUOHHAS T€4Yb, COJEHOHWJ, 3allluTa OT
9JEKTPU3ALUU TEN MPU ABMXKEHUHM B MATHUTHOM MOJI€ 3€MJIH.

emoncmpayuu.

HaGnroeHue siBiieHUs 311EKTPOMarHUTHOW WHIAYKITUH.

HUccnenoanne 3apucumoctr J/1C MHAYKIIUU OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO MTOTOKA.
IIpaBuno Jlenua.

ITameHne MarauTa B alFOMHUHUEBOM (MEIHO) TpyOeE.

SIBIeHNE CAMOMHTYKIINH.



Hccnenopanne 3aBucuMoctd I/1C caMOMHAYKIIMH OT CKOPOCTH M3MEHEHHUS CHJIBI TOKA B TIETTH.
Yuenuueckuii sxcnepumenm, nabopamopnuie padomot, NPAKMUKYM.

UccnenoBanue sABneHUs 3IEKTPOMArHUTHOW MHIYKITUH.

Ornpeaenenre UHAYKIIUN BUXPEBOI'O MAarHUTHOTO TIOJISL.

UccnenoBanue sBneHUs CaMOUHAYKIIUH.

COopka MoJIeiH IEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. Kosie0anus ¥ BOJIHEI.
Tema 1. Mexanuueckue Koeoanus.

KonebarenpHast cucrema. CBOOOIHBIE KOIEOAHMS.

l'apmonnyeckre koneOaHus. KuHemaTndeckoe M JAWHAMHYECKOE OIMCAHUE. DHEPreTHYECKOe OIMHCAaHUE
(3aKOH coXpaHEHHs] MEXaHHMYEeCKOH SHepruu). BrIBOI TMHAMUYECKOTO OIMCAHUS FAPMOHUYECKUX KOJIeOaHUH U3 UX
SHEPreTHYECKOTr0 U KHHEMaTHUECKOTO OMUCAHMS.

Ammuutyna u Qasza konebanui. CBsi3b aMIUIMTYABlI KoJieOaHWH WCXOJHON BEIUYMHBI C aMIUIUTYAaMHU
KoJIeOaHui €€ CKOPOCTH M YCKOPEHHUSL.

Ilepuox u yacrora koneOanuii. [lepuoa MaabIx CBOOOMHBIX KOJIEOaHHMI MAaTEeMaTHIESCKOrO MasiTHHKA. [lepruon
CBOOOIHBIX KOJICOaHMIA TTPYKHHHOTO MasgTHUKA.

ITonsiTHe o 3aryxaromux kojeOaHusx. BeinyxneHnHble koneOanus. Pesonanc. PezonancHas kpusas. Bausaue
3aTyXaHus Ha BUJ PE30HAHCHOW KPUBOU. ABTOKOJIEOaHHUS.

TexHHYeCKHE YCTPOMCTBA M TEXHOJOIMYECKHE MPOIECChl: METPOHOM, 4Yachl, Kadyeld, My3bIKaJIbHbIC
WHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3amnuch KoedaTeIbHOTO IBUKEHHS.

Habmroienue He3aBUCHUMOCTH TIEPUOJIa MAJBIX KoJieOaHHUH TPy3a Ha HUTH OT aMILUTATY/IBL.

HccnenoBanue 3aTyxXaronux KOJIeOaHH U 3aBUCUMOCTH IePHOjia CBOOOTHBIX KOJIeOaHUI OT COPOTHBIICHUS.

UccnenoBanne konebaHuil rpy3a Ha MacCMBHOM NpYKHHE C LENbI0 (OPMUPOBAHUS MPEICTABICHUI 00
WCaTFHONW MOJIENH TIPY>KMHHOTO MasATHUKA.

3aKOH COXPaHEHUs SHEPTUH MPH KOJCOAHUSIX IPy3a Ha MPYKUHE.

HccnenoBanue BRIHYKICHHBIX KOJICOaHUI.

HaGmronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nabopamoprule padomol, NPAKMUKYM.

M3mepenue nmeprona cBOOOTHBIX KOJICOAHWH HUTSHOTO U IPY>KMHHOTO MAsITHHKOB.

UzyueHne 3aK0OHOB IBUKEHUS TeJla B X0JIe KOJIeOaHUH Ha yIPyroM TojBece.



WzyueHvie ABHXKEHHS HUTSHOTO MasTHUKA.

[IpeoOpazoBaHue SHEPTUH B IPYKUHHOM MasITHUKE.
Uccnenopanue yObIBaHUS aMIUIATY/IbI 3aTyXAIONIUX KOJICOaHUM.
Hccnenopanue BLIHYKIEHHBIX KOJICOAHMIA.

Tema 2. Dnekmpomaznumnule Konedanus.

KonebarenbHbiit KOHTYp. CBOOOHBIC AIEKTPOMATrHUTHBIC KOJICOAHHS B UACATLHOM KOJeOaTEIIEHOM KOHTYDE.
®opmyna Tomcona. CBsI3b aMIUTATYIBI 3apsia KOHACHCATOPA C aMIUIATY IO CHJIBI TOKA B KOJIE0aTeThHOM KOHTYDE.

3aKOH COXpaHEHHS YHEPTUH B UICAIBHOM K0JieOaTeIbHOM KOHTYpE.
3aryxarolue MeKTPOMarHuTHbIE KojeOaHus. BeiHyKIIeHHbIE 3JIEeKTPOMAarHUTHBIE KOJIeOaHusl.

[TepemenHBI TOK. MOIITHOCTh MEPEMEHHOTO TOKAa. AMIUTUTYIHOE M JEHCTBYIOIEE 3HAYCHUE CIJIBI TOKa U
HaANPSDKEHUS TPHU pa3IndHoN (hopMe 3aBUCHMOCTH TIEPEMEHHOTO TOKA OT BPEMEHH.

CUHyCOMAANBHBIA TMEpEMEHHBbIM TOK. Pe3nucrop, KOHAEHCATOP W KaTyllKa WHAYKTUBHOCTH B LEHU
CHHYCOUJAIBHOIO IEPEMEHHOI0 ToKa. Pe3oHaHc TokoB. Pe3oHaHc HanpspKkeHUH.

Wneanbueiii Tpanchopmarop. [Ipon3BoncTBo, nepenaya u NOTpedIeHNE dICKTPHUECKON SHEPTHH.

DKOJIOTMYECKHE PUCKHU MPHU MPOU3BOACTBE AIIEKTposHEpruu. KynbTypa HCHIONb30BaHUS SIEKTPOIHEPIUU B
MMOBCEHEBHOM KU3HU.

TexHUYecKue yCTPOMCTBA U TEXHOJOTUUECKHUE TPOIECCHI: EKTPUIECKUN 3BOHOK, TEHEPATOp MEPEMEHHOTO
TOKA, IWHUK AJIEKTPOIIepeIay.

Hemoncmpayuu.

CB00OOIHBIC 3TICKTPOMATHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTH 9aCTOTHI CBOOOTHBIX KOJIeOaHU OT HHIYKTUBHOCTH B EMKOCTH KOHTYpA.
OcnuuIorpaMMbl JJIEKTPOMArHUTHBIX KOJICOaHUH.

I'enepaTop He3aTyXarOUIMX 3EKTPOMArHUTHBIX KOJIeOaHUH.

Mopenb 37IeKTPOMarHuTHOTO TeHepaTopa.

BriayX1eHHBIE CHHYCOUATBHBIC KOTIeOaHMUs.

Pesucrop, kaTymika HHAYKTUBHOCTH U KOHACHCATOP B IEMH MEPEMEHHOTO TOKA.
Pe3onanc mpu mocne0BaTeIbHOM COSTMHEHUN PE3UCTOPA, KaTyIIKH HHAYKTUBHOCTH M KOHACHCATOPA.
YCTpORCTBO U PUHITUIT ASHCTBHS TpaHc(opMaTopa.

Mopnens TUHUH JIEeKTpOoTIepeIadm.

Yuenuueckuii axkcnepumenm, nabopamopnusie padomol, RPAKMUKYM.



Mzyuenue Tpancdopmaropa.

HccnenoBanre nepeMeHHOT0 TOKA 4epe3 Moce10BaTeNIbHO COeTMHEHHBIE KOHEHCATOpP, KAaTYIIKy U PE3UCTOP.

Habmtonenue 31ekTpoMarHuTHOTO pe30HaHca.

HccnenoBanne pabOThl ICTOYHUKOB CBETA B LIETH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMazZHUMHbLE G0JIHDL.

MexaHnuecKie BOJHBI, YCJOBUSI WX pacrnpocTpaneHus. l[lomepeuHsle W TponoibHble BOMHBEL [lepuon,
CKOPOCTh paCIpOCTpPaHEHWS M [UIMHA BONHBL (CBOIICTBA MEXaHHYECKHMX BOJH: OTpPaKEHHUE, IMPEIOMIICHHE,
uHTEepPEpPeHIHS U TH(OPAKITHS.

3Byk. CkopocTs 3ByKa. ['poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[ITyMoBo€ 3arps3HEHUE OKPYKAIOIICH Cpeabl.

ONEKTPOMAarHuTHBIE BOJHBI. YCJIOBHS M3JIy4EHUs OJJIEKTPOMArHWUTHBIX BOJH. B3anMHasg opueHTanus
BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, TPEIOMJICHUE, NOJSIpU3aMs, HHTepPEpeHIHs U
JUQpaKIus.

[Ikasna 37eKTpOMarHuTHBIX BOJIH. [[pUMeHEHHE AIEeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpuHLIMIBI paIOCBSI3U U TENEBUACHUS. Pagnonokanus.
DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIBI.

TexHudeckue yCTpocTBA UM NPAKTUYECKOE IPUMEHEHHUE: MYy3bIKAJIbHBIE MHCTPYMEHTHI,  pajap,
paanonpuéMHUK, TENIEBU30D, aHTeHHa, TenedoH, CBU-neus, ynbTpa3ByKoBasi IUAarHOCTUKA B TEXHUKE W MEIUIIHHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpoCTpaHEHUE TIOTIEPETHBIX U MPOIOTHHBIX BOJIH.

KoneGnromieecst Teno Kak HICTOYHUK 3BYKa.

3aBHCHUMOCTH JJIMHBI BOJIHBI OT 4aCTOTBI KoneOaHuii.

HaGumroienue oTpaxeHust U NpeIoMIICHHS MEXaHUYECKHX BOJIH.

Ha6monenue uarepdepeHnmn u 1udpakiiud MEXaHHUECKUX BOJITH.

AKYCTHYECKHI PE30HAHC.

CBoiicTBa ynbTpa3ByKa M €ro IPUMEHEHHE.

Habmonenue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMILTUTYIOM M 9aCTOTON KOJIeOaHMA.

UccnenoBanne CBOWCTB AIIEKTPOMATHUTHBIX BOJH: OTpPaKEHHE, MPENOMIICHUE, MOJsIpU3anus, AuQpakius,
UHTEPPEPEHITHS.

O6HapyxeHue HHOPAKPACHOTO U yIbTPa()HOIETOBOIO H3IYUCHHH.



Yuenuueckuii axkcnepumenm, nabopamopnuvie padomol, RPAKMUKYM.

N3yyenune mapaMeTpoB 3BYKOBOI BOJIHEI.

Nzyyenue pacrnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

IIpssMonuHeHOE pacnpoCTpaHEeHHE CBeTa B OAHOPOAHOM cpene. JIyu cBera. ToueuHbIN HCTOUYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHne n3odpakeHuit B miockoM 3epkaie. Chepudeckue
3epKaia.

[Ipemomienme cBeta. 3aKOHBI IPEIIOMIICHUS CBETA. AOCOIIOTHBIHN TOKa3aTenh npeoMieHns. OTHOCUTENbHBIN
nokaszarenb mnpenomieHus. IlOoCTOSHCTBO YacTOThl CBeTa M COOTHOLIGHHE JJIMH BOJH HPU  TEPEXoie
MOHOXPOMATHYECKOTO CBETA Yepe3 IPaHMIly pa3jiena AByX ONTHYECKUX CPell.

Xon nmyueii B mpusme. ucnepcust cBeta. CokHBIN cocTaB 6eoro ceeta. Lger.
IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIi yroi MOMHOT0 BHYTPEHHETO OTPayKEHUSI.

Cobupatonue 1 paccerBaronye JTUH3bI. ToHKas JnH3a. DOKYCHOE PacCTOSHHE W ONTHUYECKasl CHJIa TOHKOH
JUH3BL. 3aBHCUMOCTHh (DOKYCHOTO pacCTOSIHUSI TOHKOH ceprueckod JTUH3BI OT €€ TeOMETPUH U OTHOCHUTEIBHOTO
MOKa3aTelIsl MPEIOMIICHHS.

®opMyna TOHKOH JIMH3BL. Y BEJIUUYECHHE, JaBAEMOE JIMH30M.

Xon mydva, MpOIIEALIEro JUH3Y MOJ MPOU3BOJBHBIM YIJIOM K e€ IiaBHOM onTtmyeckod ocu. Iloctpoenue
n300paKeHn i TOYKHU u oTpe3Ka MIPSMOM B coOMparomux
Y pacCeUBAIOIINX JIMH3aX U UX CUCTEMaX.

OnTrueckue npubopsl. Pazpemaromias cnocoOHOCTh. ['1a3 Kak onTHyeckas cucrema.
[Ipenensl pUMEHUMOCTH FEOMETPUUYECKON ONTHUKH.

BonnoBast ontuka. MHTepdepentms ceera. KorepeHTHbIE UCTOUHUKH. Y CIIOBUSI HAOMIOICHUSI MAKCUMYMOB H
MUHHMYMOB B HHTEp(QEPEHIIMOHHOW KapTUHE OT JABYX KOTEPEHTHBIX HWCTOYHHUKOB. [IprMephl KiacCHYecKuX
MHTEPPEPEHLIMOHHBIX CXEM.

Hdudpakmus ceera. Judpaknuonnas peméTka. YciaoBue HAOMOAEHHS TJaBHBIX MaKCUMYMOB IpHU MafeHUH
MOHOXPOMAaTHYECKOTo CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

HOJ'IHpI/ISaL[I/Iﬂ CB€Ta.

Texauueckue yCTpOﬁCTBa 1 TCXHOJIOTUYCCKHUEC MPOLECCChI: OUKH, JIyIld, IICPUCKOII, (bOToanr[apaT, MHKPOCKOII,
HpOGKHHOHHBIﬁ arrapar, IPpoOCBETICHUE OIITUKU, BOJIOKOHHAA OIITHKA, l];PI(i)paKI_H/IOHHaH peméTKa.

Hemoncmpayuu.
3aKOHBI OTPAKEHUS CBETA.
HccnmenoBanue mpeoMIICHHS CBETA.

Ha6J’IIO,Z[eHI/I€ TOJIHOT'O BHYTPCHHETO OTPAKCHUA. MOZ[CJ'II: CBE€TOBOJA.



HccnenoBanne xoa CBETOBBIX IMyYKOB Yepe3 TUIOCKOMApaIIeNbHYIO IIACTHHY U TIPU3MY.
HccnenoBanue cBOMCTB M300pakeHMIA B JINH3AX.

Mopenu MUKpOCKOIIa, TeJIeCKOIa.

Habmtonenue natepdepeHun cBeTa.

HabntoneHnue 1BETOB TOHKHX MIIEHOK.

HabGnronenue mudpakiuu ceera.

N3zyuyenne nuppakMOHHON PEIIETKH.

HaGmronenue nudpakiiMOHHOTO CIEKTPA.

HaGmronenue qucnepcuu cBeta.

HabnroneHue nonsipusamuy cBera.

IIpumMeHeHue noasIpouI0B AJIs U3YYEHUS] MEXAHUUECKUX HAIIPSDKCHUM.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padomoi, nPAKMUKYM.

N3mepenue nmokazaTens MpeaoMIIeHHs CTeKIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAcCTOSIHHSI OT BEIIECTBA (Ha MPUMEPE JKUIKUX JIUH3).
Nzmepenne hoKyCHOTO pacCTOSHUS paCCEUBAIOIINX JTUH3.

[Momyuenne n300paxkeHus B CUCTEME U3 TDIOCKOTO 3epKajia ¥ JTMH3BL.

[HomyueHmne n300paxeHns B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBaHnne TeneCKOMMIECKUX CUCTEM.

Hab6mronenue mudpaxium, nHTEpGEPEHIINHN U TTOJIIPU3AINH CBETa.

W3ydenne nonsipu3anuy cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUIIEKTPHUKA.
Wzyuenne unrepdepeHnn Ja3epHOro H3IyyeHns Ha AByX MIETsIX.

HaGnronenue mucnepcuu.

Habmonenue u nccnenoBanue AMQPakMOHHOTO CHEKTpa.

W3mepenne JIMHBI CBETOBOW BOJIHBL.

[lony4eHue criekTpa U3ITyuYeHHUs CBETOANO/IA IPH MOMOIIH JU(PPAKIHOHHOHN PEIIETKH.
Pa3nen 6. OcHOBBI cieIHATBHON TEOPHH OTHOCHTEJILHOCTH.

r paHUuLbl OPUMCHUMOCTH KJIaCCHUYCCKON MECXaHHUKH. HOCTyJ'IaTI:I CHCL[HaJILHOfI TCOPUHU OTHOCUTCIIBHOCTH.



IIpocTpancTBeHHO-BpeMeHHOW  wmHTepBal.  IIpeoOpasoBanust  JlopeHma.  YcioBue — HPUYUHHOCTH.
OTHOCUTENBEHOCTHh OTHOBPEMEHHOCTH. 3aMe/IJIeHHe BPEMEHH 1 COKpAIIEeHUE JITHHEI.

DHeprus U UMITYJIbC PEISTHBUCTCKON YaCTHIIBI.
CBsI3p MacCHl C SHEPTHEN U UMITYJIbCOM PEISITHBHCTCKOM YaCTHIIBI. DHEPTHS MOKOS.

Texaunueckue yCTpOﬁCTBa U TCEXHOJIOTMYECKHUE TIPOUCCChI: CIIYTHUKOBBIC HpI/IéMHI/IKI/I, YCKOpUTEIN
3apsAKCHHBIX YaCTHUII.

Y4eHnuecKuit 3KCTIIEPUMEHT, JIA00PaTOPHBIE PabOThI, MPAKTHKYM.

OnpeiesieHUe UMITYIIbCA ¥ SHEPTUU PENATHBUCTCKUX YacTHIL (110 GoTorpadusM TpEeKoB 3apsKEHHBIX YACTHIL B
MarHuTHOM II0JIE).

Pasznen 7. KBanroBasi ¢pusuxa.
Tema 1. KopnycKynapHo-601H08OIL 0yaiu3m.

PaBHOBecHOe TerioBoe n3MydeHue (M3nyueHne abcoM0THO YEPHOTO Tena). 3akoH cMenienus: Buna. ['mnoresa
IInanka o kBaHTax.

®oToHBI. DHEPrus ¥ UMITYJbC (POTOHA.

®oroaddert. Omprter A. I'. Ctonerosa. 3akoHsl poTorddexra. YpaBHeHue DitHmTeliHA 1715 hoTodPderTa.
«Kpacnas rpanuma» gorosddexra.

JlaBienne cBeta (B 4aCTHOCTH, JIaBICHUE CBETAa HA aOCONIOTHO MOTIIOMIAOIIYI0 M a0COIOTHO OTPAKAIOLIYIO
noBepxHOcTh). OmeiTe [1. H. JleGenena.

Bonnoseie cBoiicTBa yactuil. Bonusl e bpoitns. [{nuna BonHb! e bpoitnsg u pazMeps! 006J1acTH JIOKaTH3au
JBWKYIIeics qacTuilbl. KopmycKkysipHO-BOTHOBOH ayanu3M. udpakims 31eKTPOHOB HA KPUCTAIIIAX.

Crenuduka nzmepennii B Mukpomupe. CooTHoIIeHUs Heotpeaenénnoctei [ eizenoepra.

TexHUUECKHEe YCTPOWCTBA W TEXHOJOTHMYECKHE TIPOIECCHI: CHEKTPOMETp, (HOTOIIEMEHT, (OTOJATUHK,
TYHHEJIbHBI MUKPOCKOII, COJIHEUHAas 0aTapest, CBETOIUO/.

emoncmpayuu.

®DoTo3PdeKT Ha yCTaHOBKE C IMHKOBOW TIACTUHOM.

HUccnenoBanne 3akoHOB BHewHero poTtorddekra.

HUccnenoBanne 3aBUCUMOCTH CONPOTHBIICHHUS OIYIPOBOAHUKOB OT OCBELIEHHOCTH.
Cseroanon.

Conneunas OaTapest.

Yuenuueckuii axkcnepumenm, nabopamopnusie padomol, NPAKMUKYM.
Hccnenosanne dhoTtopesucropa.

Hsmepenue nocrosaHol [Tanka Ha OCHOBE HcciieqoBaHusA GoTodPdeKTa.



HccnmenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pe3 CBETOAUO OT HAIIPSDKCHHUS.
Tema 2. duzuka amoma.
OMBITH TTO HCCIISOBAHUIO CTpoeHUs aToMa. [ImaneTapHas Mozaens aroma Pesepdopra.

[Moctynarel bopa. M3nydenune u mornomeHne GOTOHOB MpH MEPEXoje aToMa C OJHOTO YPOBHS DHEPrUH Ha
JIpYroOM.

Bune! criektpoB. CrieKTp ypoBHEH SHEPTHH aTOMa BOAOPOA.
CrioHTaHHOE 1 BBIHYKIEHHOE U3IydeHne cBeta. Jlazep.

TexHHUEeCKHE YCTPOHCTBA M TEXHOJOIMYECKHE MPOLECCHI: CHEKTPAIbHBIA aHaiu3 (CHEKTPOCKOM), Jasep,
KBaHTOBBIH KOMIIBIOTED.

JHemoncmpayuu.

Mopnens onsita Pesepdopra.

Habmroenne nuHeyaThIX CIIEKTPOB.

YeTpoicTBO U AeCTBUE CUETUMKA HOHU3UPYIOIIMX YACTHII.

OmnpeaeseHue JUIMHBI BOJIHBI Ja3€pHOI0 M3IyUYeHU.

Yuenuueckuii sxcnepumenm, naéopamopnsie pabomel, nPAKMUKYM.

Habnroienue muHeyaToro CexTpa.

HccnenoBaHue crieKTpa pa3peXeHHOr0 aTOMapHOT0 BOAOPOIa U U3MepeHHe OCTOsIHHOM Punbepra.
Tema 3. @uzuxa amomnozo A0pa u 1eMEeHMAPHBIX YACHUY.

Hyxnonnas mozens siapa I'elizen6epra—Banenxo. 3apsa sapa. MaccoBoe uucio siapa. M3oromsr.
PapnoaktuBHOCTE. Anb(a-pacmaj. DIeKTPOHHBIN U IO3UTPOHHBIN OeTa-pacnai. [lamMma-u3nydeHue.

3aKOH pPaaMOAaKTHBHOTO pacmaaa. PannoakTwBHBIE H30TONMBI B mpupoae. CBOWCTBa HMOHM3HMPYIOMIETO
n3TydeHus. BiusHue paguoakTHUBHOCTH Ha HBble OpraHu3Mbl. EctecTBeHHbIl (oH u3nydyenus. JJo3umerpust.

OHeprus CBA3M HYKJIOHOB B sizipe. Snepusie cuiel. JledekT maccol sapa.

HZLCpHHC peaKknuuu. I[CJ'IGHI/IG " CHUHTE3 AACP. Hz[eprIe PCaAKTOPHI. HpO6J’IeMH YHOpaBJEICMOT0 TEPMOAACPHOTO
CHHTE3a. DKOJOIHYSCKUE aCIICKThI pa3BUTUA ﬁﬂCpHOf/i OHCPICTUKU.

MeTO}IBI PErucTpanuu U UCCJICA0BAHUA JICMCHTAPHBIX YaCTHUII.

dyHnaMeHTanbHble B3auMonaeucTBus. bapuonsl, Me3oHbl U nentoHbl. IlpencraBnenue o CraHmapTHOU
Mozaenr. KBapk-TJIFOOHHAsI MOJIENTb a]pOHOB.

®usnka 3a npenenamu CtaHgapTHOH Momenn. TéMHas MaTepust U TEMHAS DHEPIHSL.

EnuHCTBO (HU3HUECKO# KAPTHUHBI MHpA.



TexHuueckue ycTpoMCTBa M TEXHOJOTMUYECKHE MPOLIECChl: JO3UMETp, kKaMmepa BunbcoHa, siAepHBId peakTop,
TEPMOSICPHBIN peakTop, aToMHas 60M0a, MAaTHUTHO-PE30HAHCHAS TOMOTpadus.

Yuenuueckuii 3xkcnepumenm, nabopamophusie padomol, NPAKMUKYM.
HccmenoBanue TpekoB 4acTHI] (ITO TOTOBBIM (hoTorpadusm).
HccnenoBanne pannoakTHBHOTO ()OHA C HCIIOIB30BaHUEM JIO3UMETPA.
W3ydenne nornomienns 6eTa-9acTHIl aTFOMUHHEM.

Pa3znen 8. Di1eMeHTHI ACTPOHOMHUM M ACTPOPU3NKH.

Ortansl pa3BUTHA acTpoHOMHMH. [IpHKiIagHOE M MHUPOBO33pPEHUYECKOE 3HAUYEHUE acTpoHOMHUH. [IprMeHuMoOCTh
3aKOHOB (DM3UKH I OOBSICHEHUS TPUPOJIEI KOCMUIECKHUX 0OBEKTOB.

Mertoabl aCTPOHOMHYECKHX HccieqoBanuil. COBpPEMEHHBIE ONTHYECKUE TENECKOIBI, PaJHOTENIECKOIIB,
BHeaTMoc(epHasi aCTpOHOMHSI.

Bup 38é3mH0r0 HeOa. Co3Be3nus, sIpKUe 3BE3/1bl, IUIAHETHI, UX BUIUMOE JIBIIKCHUE,

ComnnHeunast cucrema.

Comnre. ConHeyHast akTUBHOCTh. McTounuk sHepruu ComHIa u 3BE3 .

3BE31BI, X OCHOBHBIE XapaKTEPUCTHUKH. J(MarpaMMa «CIeKTpaibHBIN KIIACC — CBETUMOCTEY. 3BE3/IbI TIIABHOM
MOCJICIOBATEIIbHOCTU. 3aBUCUMOCTh «Macca — CBETHMOCTbY ISl 3BE3]] TIABHOM MOCIEI0BaTeIbHOCTH. BHYTpeHHEee
ctpoenue 3BE31. CoBpeMeHHBIE MPEACTABICHHUS O MPOMCXOXKIACHHH M 3Boionnu ConHIa W 3BE3[. DTambl KU3HH

3BE3I.

Mineunsiid Ilyte — nHama T'anaktuka. Ilonmokenue u aBmwxkeHue ConHua B ['amaktuke. TUmbl rajgakTuk.
Papnoranaktvkuy u kBasapbl. UEpHBIE NBIPHI B SIAPAX TAJAKTHK.

Bcenennas. Pacimmpenne Bceenennoil. 3akon Xa00ma. Paz0Oeranme ranaktuk. Teopust bonbimoro B3pbiBa.
PenukroBoe uznyueHue.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie npo01eMbl aCTPOHOMHH.

Yuenuueckue nabnwoenus.

HaGmronenus 38€31H0T0 HeOa HEBOOPYKEHHBIM IJ1a30M C MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX PUIOKCHHHA IS
OTIpeIeTICHUsI TTOJIOKEHUSI HEeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/usi CEeBEPHOTO MOTyIIapHs
U SIpKUE 3BE3 /L.

HabGmronenus B Teneckor JIyHbl, M1aHeT, TYMaHHOCTEH U 3BE3HBIX CKOTUICHUH.

PDu3nvecKUil NPAKTHKYM.

CriocoObl u3MepeHus: GU3NYECKUX BEIMYMH C HCIIOJF30BAHUEM aHAIOTOBBIX M ITU(PPOBBIX H3MEPUTEIBHBIX

MpHOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE W OTHOCHUTENBHBIC IMOTPEIIHOCTH W3MEpPEHHM
¢buznvecknx BenndrH. OleHKa MPaHUIl TOTPEITHOCTEH.



IIpoBeicHHE KOCBEHHBIX HM3MEPEHHM, HCCIICIOBAHUN 3aBUCHUMOCTEH (PH3HMUECKHUX BEJIUYHMH, IIPOBEpKa
MIPEIOKEHHBIX THUITOTE3 (BBIOOp M3 paboT, OMUCAHHBIX B TEMAaTHYECKHUX pasfienax «YUeHHYEeCKHHA IKCIEepUMEHT,
nabopatopHbie pabOThI, MPAKTUKYM).

Odo0maroniee MOBTOPeHHE.

O06o0menne W crucTeMaTH3alusa COIEpXKaHWS pa3lenoB Kypca «MexaHukay, «MonexkynspHas (Qu3uKa H
TEPMOJVHAMUKA»,  «ONeKTpoauHamukay, «Konebanus wu  BomHB), «OCHOBBI  CIEIUAIBLHOW  TCOPUHU
OTHOCUTENLHOCTHY, «KBaHTOBast (pU3MKa», « DIEMEHTHI ACTPOHOMHUU H aCTPODUIUKUY.

Ponp ¢m3WKH W acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJIOTMYECKOW, COIMAILHON M 3THYECKOH cdepax
JIESITEIbHOCTH YeJIOBEeKa, POJb U MECTO ()M3WKH W aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHUpa, 3HAUYECHUE
OIHCATENBHOMN, CUCTEMATU3UPYIOICH, OOBSICHUTEIILHOW M MPOTHOCTHYSCKOW (DYHKIMH (PU3NUCCKON TEOPUH, POJIb
(huzmueckoit Teopur B (POPMUPOBAHUY MPEICTABICHUH 0 (PU3UUECKOI KapTHHE MHUPA, MECTO (PU3MUYECKON KApPTUHBI
MHUpa B 00IIeM PsTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O TIPUPO/IE.

MesknpeaMeTHbIE CBA3M.

N3zyuyenne kypca guszuku yriayOnéHHoro ypoBHs B 11 kiacce ocymiecTBisieTcsl ¢ yYETOM COAep)KaTeNlbHBIX
MEXIIPEIMETHBIX CBSI3€H ¢ KypcaMy MaTeMaTruKy, OMOIOTHH, XUMUH, Feorpaduu U TeXHOJIOTHH.

Mesicnpeomemnple nOHAMUA, CBA3AHHbBIE C U3YUECHUEM MEMO0068 HAYUHO20 NOZHAHUA: SBICHUE, HAYYHBIN
(hakt, runoTeza, (huzMUecKas BEIMYMHA, 3aKOH, TEOpHWs, HAOIIOJCHWE, SKCICPHUMEHT, MOJCIUPOBAaHUE, MOJCb,
M3MEpeHHe, OTPEITHOCTH U3MEPEHH, N3MEPUTENBHBIE TPHOOPHI, UG POBast TaOOPATOPHSL.

Mamemamuxka: peluieHre CUCTEMbl ypaBHeHHH. TpUroHoMeTpryeckrue (YHKIUU: CHHYC, KOCHHYC, TAHTEHC,
KOTaHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKICCTBO. BEKTOpPHI M MX MPOCKIUH Ha OCH KOOPMHAT, CIOKCHHUE
BEKTOpOB. [Ipon3BojiHbIe 3eMeHTapHbIX GyHKIMA. [Ipu3Haku Moa00usi TPEyroJbHUKOB, OMPEICICHUE IUIOLIAIH
TUIOCKHUX QUTYp U 00bEMa Tell.

Buonozun: >nekTpuueckue SBICHWS B XUBOH TpUpoje, KoyeOaTelbHbIE IBIKEHHS B KHBOH HpPUPOJE,
HKOJIOTMYECKHE PUCKU NPH MPOU3BOACTBE 3JIEKTPOIHEPTHH, FIEKTPOMATHUTHOE 3arpsi3HEHUE OKPY>KaIOIIeH Cpesibl,
yIBTPa3ByKOBasl IUArHOCTUKA B MEAULIMHE, ONTHYECKHE SIBJIICHUS B )KMBOH MIPUPOE.

Xumus: CTpoEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasi CTPYKTYpa TBEPABIX TeJ, MEXaHU3MbI 00pa30BaHUs
KPUCTaJUIMYECKON PEILETKH, CIIEKTPAIbHbIA aHAJIU3.

T'eozpaghusn: marnutHple TOMOCca 3eMITH, 3aJE€KH MArHUTHBIX pyJl, (HOTOChEMKA 3€MHOW TOBEPXHOCTH,
cericmorpad.

Texnonozus: npuMeHEHUE TTOCTOSHHBIX MarHUTOB, JIEKTPOMArHUTOB, JIEKTPOABHTaTENs SKOOH, TeHepaTop
MIEPEMEHHOr0 TOKa, MHAYKIIMOHHAS I€4b, JMHHUM JJIEKTPOINIEpesad, AJIEKTPOJABUIATENb, pajgap, paJuoNpHUEMHHUK,
TEJIEBU30p, aHTeHHa, TenedoH, CBY-meub, yiabpTpa3ByKoOBas MUATHOCTHKA B TEXHHKE, MPOCKIIMOHHBIA armapar,
BOJIOKOHHAs ONTHKA, CONHEYHas OaTapes, CIYTHUKOBBIE MPHEMHUKH, SACpHAs DHEPTeTUKAa W HKOJIOTHYECKHE
aCIEKTHI € pa3BUTHS.

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UMKE HA YPOBHE CPEIHEIO
OBLIEI'O OBPASOBAHUAIMYHOCTHBLIE PE3VJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI



JInyHOCTHBIE Pe3yabTaThl OCBOCHUSI ydeOHOro mpemmera «Du3nkay NOIDKHBI OTpPakaTh TOTOBHOCTh H
CIIOCOOHOCTh O0YYarOMIMXCsl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEW IMO3WIMEH JTMYHOCTH, CHCTEMOI
IIEHHOCTHBIX OPHEHTAIMM, MO3UTUBHBIX BHYTPECHHHUX YOCKIEHUHN, COOTBETCTBYIONIUX TPATUIIMOHHBIM IIEHHOCTSIM
pOoccHiickoro O0OIIEeCTBa, PaCIIMPEHUE >XU3HEHHOTO OMNBbITA W OMNbITA JCATEILHOCTH B TPOIECCE peaTu3alluu
OCHOBHBIX HAIPABJICHUH BOCITUTATEIFHON AESITEIFHOCTH, B TOM YHCIIE B YACTH:

IPaKAaHCKOIro BOCIIUTAHUSA

C(OPMHUPOBAHHOCTh IPAKIAHCKOHN MO3UIIMK 00YYAONIErocs KaKk aKTHBHOTO M OTBETCTBEHHOT'O WICHA POCCHHCKOTO
00111eCTBA;

HPUHSATHE TPATUIIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTUICCKUX U IEMOKPATHYECKUX [IEHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B HHTEpECaX TIPaKIAHCKOrO OONIECTBA, yd4acCTBOBATh B
CaMOYIIPaBICHUH B 00pa30BaTEILHON OpraHn3aIliH;

yMEHHE B3aUMOJICHCTBOBATH C COIMATBHBIMA HHCTUTYTAMH B COOTBETCTBUH C UX QYHKIMSAMH U Ha3HAYCHUEM;
TOTOBHOCTh K T'YMaHUTAPHON U BOJIOHTEPCKOH JESITEIBHOCTH.

NaTPUOTUYECKOT0 BOCIIMTAHUS
c(hOpMHUPOBAHHOCTH POCCHICKOHN TPAKIAHCKON UACHTUIHOCTH, TATPUOTHU3MA;

INECHHOCTHOC OTHOMICHUC K IrOCyAapCTBECHHBIM CUMBOJIaM, JOCTHIKCHUAM pOCCHﬁCKHX y‘-IéHI)IX B o0Jractu (1)I/I3I/IKI/I )41
TEXHHKCEC.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(OpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO TTOBEJICHUS;

CIOCOOHOCTh OLEHMBAaTh CHUTYyalMI0O M NPUHUMAThb OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha MOpPaJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ACATEILHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOHYMBOrO Oy IyIIero.

3CTETHYECKOI0 BOCIIUTAHUS:

3CTETHUYECKOE OTHOLIEHHE K MUY, BKJIIOUYasi 3CTETUKY HAYYHOTO TBOPUYECTBA, MPUCYLIETO (HHU3NIECKOM HayKe.
TPY/10BOr0 BOCIIMTAHMA:

MHTEpEC K Pa3IuuHbIM cepaM npoeccroHaNbHON JEATEEHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3MKOH U TEXHUKOH,
YMEHHE COBEPIIIaTh OCO3HAHHBIN BLIOOp Oyayiel npoheCcCru U PeaIrn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TJIaHbI;
TOTOBHOCTB M CIOCOOHOCTH K 00pa30BaHMIO M caMO0OPa30BaHMIO B 00JaCTH (PU3UKH Ha MPOTSHKEHUH BCEH KU3HU.
IKOJOTMYeCKOro BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTb HKOJIOIMYECKOH KyJIbTYPbl, OCO3HAHUE T100aIbHOI0 XapaKTepa SKOJOIMUECKUX NpobiIeM;
IUTAHHPOBAHUE U OCYILECTBICHNE NEVCTBUI B OKpPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHUS 1IeJIel yCTOMYNBOrO pa3BUTHUS
YeJI0BEYECTBa,

pacminp€HuE€ OonbIiTa ACATCIILHOCTU 9KOJIOTHUYECKOM HalpaBJICHHOCTHU Ha OCHOBE MMCIOIINXCA 3HAHWUM 110 (1)1/131/11(6.
LHEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3MUECKON HAYKH;

OCO3HAaHHEC ICHHOCTHU Haquoﬁ ACATCIIbHOCTHU, TOTOBHOCTL B IMPOLICCCC U3YUCHUA (1)I/I3I/IKI/I OCYIHICCTBJIATh IPOCKTHYIO
" UCCJIICAOBATCIIBCKYIO NCATCIbHOCTL MHAWBUAYAJIbHO U B I'PYIIIIC.



METAIIPEJIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/bHBIC YHHBepPcAJbHbIE YYeOHbIe AeiicTBHSA
ba3zoBrble Jjornueckme geicTBUA:

CaMOCTOSITEIHHO (hOPMYJIUPOBAThH M aKTYAJIM3UPOBATh POOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;

ONpeAeIIATh eI AeSTEILHOCTH, 33/1aBaTh NapaMeTPhbl U KPUTEPUHU UX JTOCTIDKEHUS;

BBISBJIATH 3aKOHOMEPHOCTH H MTPOTUBOPEYHS B PACCMATPHUBAEMBIX (PM3NIECKUX SBICHUSX;

pa3pabaTeiBaTh IUIAH PEIICHUS MPOOJIEMBI C Y4ETOM aHajaM3a HMEIOIIMXCS MaTepUalbHBIX M HEMaTepHAbHBIX
pecypcos;

BHOCUTb KOPPEKTUBBl B JEATEIBHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LEISAM, OLEHHUBATH PUCKU
IMOCJIEICTBHI IEATCILHOCTH;

KOOPJVHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBUSAX PEAJbHOTO, BUPTYAIBHOTO M KOMOMHHUPOBAHHOTO
B3aMMOICHCTBH,

pa3BUBaTh KPEaTHBHOE MBINIICHUE TIPH PEIICHUH XKU3HEHHBIX MTPOOIIEM.

ba3oBble ncciienoBarebcKkue JeCTBUSA .

BJIJIETh HAYYHON TEPMHHOJIOTHEH, KIIFOUEBBIMH NOHITHSIMHU U METOAaMH (PU3NUECKOI HAYKH;

BJIJICTh HABBIKAMHU Y4E€OHO-HCCIICOBATEIbCKON M MPOEKTHOM JIESATEIBHOCTH B 00JaCTH (DU3UKH, CIOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB peIlleHHs 3ajad (hU3NYECKOro COAEPKaHUsS, MPUMEHEHHIO
Pa3IMYHBIX METO/IOB NO3HAHUS;

BJIAJIeTh BHJAMU JEATEIILHOCTH 10 TIOJyYCHHI0O HOBOTO 3HAHMS, €ro HMHTEpPHpeTalny, MpeoOpa3oBaHHI0 H
NPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CHTYAIMSIX, B TOM YHCIIC TIPU CO3/IaHUH y4eOHBIX MPOEKTOB B 00JIACTH (PH3HKH;
BBISIBIISATH IPHYMHHO-CIICACTBEHHBIE CBS3U M aKTyaIN3UPOBATh 33a]a4y, BBIIBUTATh THIIOTE3Y €€ pelIeH!s], HAXOANUTh
apryMEeHTHI JUIsl JIOKa3aTeIbCTBa CBOMX YTBEPKICHHUH, 3a/1aBaTh MMapaMeTPhl ¥ KPUTEPUH PEIICHHUS;

aHAIM3UPOBATh TOJNYYCHHBIE B XOJI€ PEIICHUs 3a]aud PE3YJbTaThl, KPUTUYECKH OIEHUBATh MX JOCTOBEPHOCTH,
IPOTHO3MPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 33a4l B 00OPa30BATENBHOM JESITEILHOCTH, B TOM YHCIIE NPU U3yYCHHH
(buznky;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3KKE B IPAKTHYECKYIO 00JIaCTh KU3HEACATEbHOCTH;

YMEeTh HHTETPUPOBATH 3HAHUSI U3 PAa3HBIX MPEIMETHBIX 00JacTeii;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC TIOAXO/Ibl ¥ PEIICHUS;

CTaBHUTH MPOOJIEMBI U 337aul, JOIMYCKAIOIINE aJbTePHATUBHbIC PEILICHNUS.

Pa6ora ¢ undopmanueii:

BJIaJICTh HABBIKAMU TIONydYeHHS WHQPOpPMAUU (PU3NUECKOTO COJCpPKaHUsl M3 HMCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYLIECTBIISATh TOMCK, aHAJIN3, CHCTEMATH3alMI0 M WHTEPHNPETAHI0 MHPOPMALUU pPa3IHYHBIX
BUJIOB U ()OpM TIPEACTABIICHHUS;

OIIEHUBATH JIOCTOBEPHOCTH HHPOPMAIINH;

UCIIOJIB30BaTh CPEACTBa WH(POPMALUOHHBIX W KOMMYHHMKALMOHHBIX TEXHOJIOTHH B pEIIEHHH KOTHUTHUBHBIX,
KOMMYHHKATUBHBIX ¥ OPraHU3allMOHHBIX 3a71a4 ¢ COOJIO/ICHHEM TPpeOOBaHHI SPrOHOMUKH, TEXHUKH 0E€3011aCHOCTH,
THT'HEHBI, pPecypcocOepekeHH s, TPaBOBBIX U 3THYECKUX HOPM, HOPM HH(MOPMAIIMOHHOH 0e301acHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOrO COACpKaHUS B PazIM4yHBIX (popMaTax c ydu€TOM Ha3zHauyeHHs WHPOpPMaLUH U
LEeJIEBON ayAUTOPHH, BHIOMPAs ONTUMATILHYIO (OPMY MPEACTABICHUS U BU3yaTH3aLluH.

KoMMyHnKaTHBHBIe YHUBEPCAJIbHBIEe yYeOHbIe TeliCTBUSA:



OCYIIECTBIATH OOIIEHUE Ha YPOKaxX ()U3UKH U BO BHEYPOUHOU JIEATSILHOCTH;

pacro3HaBath MPENOChIIKH KOHPIMKTHBIX CUTYallUil U CMSITYaTh KOH(QJIAKTHL;

Pa3BEPHYTO U JIOTHYHO M3JIAraTh CBOIO TOUKY 3PCHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh ¥ MCITOJIb30BaTh MPESUMYIICCTBA KOMAH/HOM U WHAUBUyaTIbHON paOOThI,

BBIOUpPATh TEMATHKYy M METOJbl COBMECTHBIX JCHUCTBHU € y4ETOM OONIMX WHTEPECOB M BO3MOXHOCTEH Ka)IOTO
YJieHa KOJIJICKTHBA;

MPUHUMATh 1EIH COBMECTHOHN JESATEILHOCTH, OPTaHU30BBIBATh M KOOPJAMHUPOBAThH JICHCTBHS 1O €€ JOCTUKCHHIO:
COCTaBIIATh IUIAH JIEHCTBUH, pacmlpeneNsaTh pPOId C Y4YETOM MHEHHH YYaCTHHKOB, OOCYXIAaTh pe3yJbTaThl
COBMECTHOM paboTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHUKAa KOMAHJIbl B OOINUN pe3ysbTaT MO pa3pabOoTaHHBIM
KPUTEPUSIM;

npe/IaraTh HOBBIE MTPOCKTHI, OIIEHUBATD UJICH C TIO3UIMH HOBU3HBI, OPHTHHAIBHOCTH, MPAKTUIECKOW 3HAYNMOCTH;
OCYIICCTBIATh IMO3UTHBHOE CTPATETHMUECKOE IMOBEICHUE B PAa3JIMYHBIX CHTYalUsSX, MPOSBISATh TBOPYECTBO H
BOOOpaXKeHUE, ObITh HHUIIUATHBHBIM.

PeryasiTuBHBIE YHMBEpPCAJbHbIE y4eOHbIE 1eHCTBUS
Camoopranuzauus:

CaMOCTOSITETIbHO OCYIIECTBIIATh [MO3HABATENBHYIO JESTEIBHOCTh B 00JaCTH (HU3UKH M aCTPOHOMHH, BBISBIISTH
MPOOJIEMBI, CTABUTH U (POPMYITHPOBATh COOCTBEHHBIC 33]1a4H;

CaMOCTOSITETIbHO COCTABIIATH IUIaH PELICHUS PAacU€THBIX M KaUeCTBEHHBIX 33/1ad, IUIaH BBINOJIHEHUS MPAKTUYECKOM
paboThl ¢ y4ETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTECHHIA;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsIM;

pacLIMpsATh PaMKU y4eOHOT0 IpeaMeTa Ha OCHOBE JIMYHBIX MPENIOYTECHHIH;

JeNaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEICHHE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (OPMHPOBAHHUIO M TPOSBICHUIO 3PYAULMHM B 00JacTH (PU3MKH, IOCTOSHHO IMOBBILIATH CBOU
00pa3oBaTeIbHbIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYyallHUsM, BHOCUTb KOPPEKTHUBBI B IEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIsAM;

BJIaJIeTh HABBIKAMH TIO3HABATEIHHOH pedIIeKCHH Kak OCO3HAHWS COBEPIIAEMBIX JCHCTBHNA W MBICIUTEIBHBIX
MIPOLIECCOB, UX PE3YyNbTaTOB H OCHOBaHUI;

UCIIOJIb30BaTh NPUEMBI pEIICKCHH JJIsl OLIEHKH CUTYallnH, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHMS 10 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTHUX IIPHU aHAIU3€ PE3YJIbTATOB ACATCIILHOCTH,

NPUHUMATE ce0sl, TOHUMas CBOM HEJJOCTATKH M JOCTOMHCTBA,;

IIPUHUMATh MOTHUBBI U apT'yMEHTHI APYTHX IIPHU aHAJIU3€E PE3YJIbTATOB ACSITEILHOCTH;

MIPU3HABATH CBOE MPaBO M MPABO JIPYTHX HA OMINOKH.

B npotiecce 10CTHIKEHMSI TMYHOCTHBIX PE3Y/IbTaTOB OCBOCHHMSI IIPOrPaMMBI 110 (PU3MKE JIJIs YPOBHS CPEIHErO 00IIEro
oOpasoBanuss y  OOydJalomUXCs  COBEPIICHCTBYETCS ~ OMOIIMOHANBHBIA  WHTEIUICKT,  IPEAIOJararonui
c(hopMUPOBAHHOCTE:

CaMOCO3HAHUS, BKJIIOYAIONIETO CIIOCOOHOCTh TOHMMAaTh CBOE IMOIMOHAIBHOE COCTOSIHHE, BUAETH HAIPaBICHHS
pa3BUTHSI COOCTBEHHOM SYMOIMOHABLHON cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUs, BKJIIOYAIOLIETO CaMOKOHTPOJb, YMEHHE IPHUHUMAaTh OTBETCTBEHHOCTb 3a CBOE IOBEJICHUE,
CHOCOOHOCTD aIalITUPOBATHCS K AMOLHMOHATBLHBIM U3MEHEHUSIM U TPOSIBISITH THOKOCTE, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEW MOTHUBALMH, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTMDKEHHIO LIEJIU U yCIleXy, ONTUMU3M, HHULUATUBHOCTD,
YMEHHE JICMCTBOBATH, UCXO/I U3 CBOMX BO3MOKHOCTEH;

SMIIaTUH, BKIIOYAIONMIEH CIMOCOOHOCTh TOHMMATh 3MOLMOHAIBHOE COCTOSIHWE MAPYTHX, YYHUTBIBaTh €ro INpH
OCYIIECTBIICHUH OOIIEHNUS, CTIOCOOHOCTH K COUYBCTBHIO M COIIEPEKHUBAHHIO;



COITMATBHBIX HAaBBIKOB, BKIIOYAOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C IPYTHMH JIIOIBMH, 3a00THTHCS,
MIPOSIBIISITh HHTEPEC M pa3periaTh KOHPIHKTEI.

INPEAMETHBIE PE3VYJIbTATHI

K xonmy oOyuennss B 10 Knacce mpeMeTHbIE pE3yJlbTaThl Ha YIIIyOJI€HHOM YpOBHE JOJDKHBI OTpakaTh
c(hOpMHUPOBAHHOCTH y 00YUJAIONITUXCS YMEHUH:

MMOHUMATH POJbh (PU3NKH B DKOHOMHYECKOH, TEXHOJIOTHUECKOH, IKOIOTHUECKOW, COIMATFHON U STHYECKOH cdepax
JeSITeIbHOCTH YeJIOBEKa, POJIb U MECTO (PH3MKH B COBPEMECHHOW HAayYHOW KapTHHE MUpa, 3HAYCHHE OMHCATEIHHOM,
CHUCTEMAaTHU3UPYIOIIEH, OOBSCHUTENLHOW M TPOTHOCTUYECKOW (YHKIUH (PUIMUSCKOW TEOpUH — MEXaHUKH,
MOJIEKYJISIPHOH (U3UKH W TEPMOIMHAMHUKH, pOJb (U3NUECKOW TeopuH B (POPMUPOBAHMU IPEACTABICHUH O
(hu3nvecKoil KapTHHE MUPA;

pa3nuyarh yCIOBUS MPUMEHUMOCTH MoJelieil pU3MYecKux Teln W MPOILECCOB (SBICHHUI): MHEpLUUAbHAs CUCTEMa
orcuéra, aOCOIIOTHO TBEPLOE TEJIO, MaTepuUanbHas TOYKA, PaBHOYCKOPEHHOE MABWXXEHHE, CBOOOAHOE MajeHue,
abCcoiOTHO ympyras naedopMarus, abCONIOTHO yNPyroe M aOCONIOTHO HEYNPYroe CTOJNKHOBEHWS, MOJCIH Tasa,
JKUAKOCTU U TBEPAOTO (KPUCTAITMYECKOI0) TeNa, WJeaNbHbII ra3, TOUEUHbIN 3apsi, OJHOPOIHOE 3IEKTPUUECKOE
ToJIe;

pa3iuyaTh yCIOBUS (TpaHUIIBI, OONACTH) MPUMEHUMOCTH (PH3MUYECKHUX 3aKOHOB, MOHWMATH BCEOOIIMH XapakTep
(hyHIaMeHTaTbHBIX 32KOHOB U OTPaHMYEHHOCTD MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH MEXAHWYECKHE TMPOLECCHl U ABJICHUS, MCIIONB3YS OCHOBHBIE TOJOXEHHS U 3aKOHBI
MEXaHUKH (OTHOCHUTENILHOCTh MEXaHWYECKOro JBMXKEHUS, (OpPMyJbl KHHEMATUKU PABHOYCKOPEHHOTO JIBHXKEHUS,
npeobpazoBanus ["anmwies 151 CKOPOCTH U MepeMeleH s, 3aKoHbl HbI0TOHA, MPUHIIUIT OTHOCUTENbHOCTH [ anuies,
3aKOH BCEMHUPHOTO TSTOTEHHMS, 3aKOHBI COXPAHEHUS MMIYJIbCa M MEXaHWYECKOW SHEPTHH, CBSI3b PabOTHI CHIIBI C
U3MEHEHHEM MEXaHWYECKOM JHEpruM, YCIOBHS paBHOBECHs TBEPAOro Tejia), HPU OITOM HCIIOJIB30BATh
MaTeMaTHYeCKOE BHIPAKCHHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS IPUMEHUMOCTH (HU3MUECKHX 3aKOHOB: NpeoOpa3oBaHMi
l"anmunest, BToporo u TpeTbero 3akoHOB HbpI0TOHA, 3aKOHOB COXPAaHEHHUS UMITYJIbCa U MEXaHUYEeCKON IHEpPTUH, 3aK0Ha
BCEMHUPHOTO TATOTEHUS;

aQHAJIM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOLIECCHI U SIBJICHUS, UCIMOJB3Yysl OcHOBHBIE monokeHnss MKT u 3akoHbI
MOJICKYJISPHOU (PU3UKU M TEPMOJUHAMUKH (CBSI3b JABJICHUS MJCAIBHOTO ra3a CO CPeIHEH KMHETUYECKON SHEprueit
TEIUIOBOTO JBM)KEHUS M KOHIIGHTpAlMed ero MOJEKyJ, CBA3b TeMIIepaTyphl BEIIECTBA CO CPEIHEH KHHETHYECKOM
SHEpPrueH TEIJIOBOrO JBMKEHHS €r0 YacTHUIl, CBA3b JABJICHUS HICAIBHOIO Ia3a ¢ KOHLEHTpAIMed MOJEKYN U €ro
TeMIepatypoi, ypaBHeHue MenneneeBa—Knaneiipona, nepBblil 3aKOH TEPMOANHAMUKH, 3aKOH COXPaHEHUsS SHEPTUU
B TEIUIOBBIX MpOIECCax), MPH 3TOM HCIIOIb30BaTh MAaTeMAaTHYECKOE BBIPA)KEHHWE 3aKOHOB, YKa3bIBaTh YCJIOBHSA
MPUMEHUMOCTH ypaBHeHHs MenaeneeBa—Knaneiipona;

AQHAJTM3UPOBAaTh U OOBSICHATH DJIEKTPUUYECKHE SIBJICHUS, UCIOJB3Ysl OCHOBHBIE TIOJIOKEHHS M 3aKOHBI
JNEKTPOAVHAMUKM  (3aKOH  COXpAHEHHs  DJIEKTPHYECKOTO  3apsnga, 3akoH KyjoHa, MOTEHIMAIbHOCTH
3IEKTPOCTATUYECKOTO TIOJSI, MPHHLIHWI CYMEPIO3UIIUN JJIEKTPUYECKUX TMOJeH, MpH 3TOM YKa3blBas YCIOBUS
IpUMeHUMOCTH 3akoHa KynoHa, a Takke MpakTUYEeCKH Ba)KHbIE COOTHOLIEHMS: 3aKOHBI OMa JUIsl ydacTKa LeNd U
JUIST 3aMKHYTOM OJJEeKTpuYeckod menu, 3akoH JDxoyms—Jlenma, mpaBmna Kupxroda, 3axonsr @Dapages mns
3JIEKTPOJTN3A);

ONHUCHIBATh (PU3MYECKHE MPOLECCHl W SIBICHUS, WCIOJb3Yys BEIWYHMHBL: IE€pEeMElIeHHe, CKOPOCTh, YCKOPEHHE,
UMIIYJIbC TEJIa U CHCTEMBI TE€J, CHJIa, MOMEHT CHJIbI, AABJICHUE, TIOTCHIMAIbHAS YHEPTHs, KHHETUYECKasl SHEPIHs,
MeXaHW4ecKasl dHeprus, paboTa CHIIBI, IIEHTPOCTPEMHUTENIFHOE YCKOPEHHUE, CHIa TSHKECTH, CHJla YIPYTOCTH, CHIIa
TPEHUs,, MOIIHOCTb, SHEPTUsl B3aMMOJCHCTBUSI Tesna ¢ 3emiiéil BONMM3M €€ MOBEPXHOCTH, JHEPTHsl YIPYrou
JegopMani TpPY>KUHBI, KOJUYECTBO TEIUIOTHI, aOCOJNIOTHAs TeMmIeparypa Teja, padoTa B TEpMOJHHAMHUKE,
BHYTPEHHssI SHEpPrus HAEaTbHOIO OJHOATOMHOIO TIasa, paboTa WAEalbHOIO TIa3a, OTHOCUTENbHAs BIAXKHOCTb
Bozayxa, KIIJI maeanbHOro TEIIOBOrO ABUTATENS; SJIEKTPUUECKOE T0JIe, HANPSHKEHHOCTh 3JIEKTPUUYECKOro MO,
HanpsKEHHOCTh TOJSI TOYEYHOTO 3apAfa WM 3apsHKEHHOTO Iapa B BaKyyMeé M B JIUAJIEKTPUKE, MOTEHLUA
3NEKTPOCTATUYECKOTO TOJs, Pa3HOCTh NMMOTCHIAAIOB, dICKTPOABIKYILNAS CHIIA, CHIIA TOKA, HANPSHKEHHUE, MOIIHOCTh



TOKa, 3JIEKTpUYecKas €MKOCTh IUIOCKOI'O KOHJEHCATOpa, CONPOTHUBIIEHHE ydacTKa LIENU C IOCIEIOBaTEeIbHBIM U
HapayieIbHbIM COSUHEHNEM PE3UCTOPOB, IHEPTUS JEKTPHUUECKOI0 1101 KOHIEHCATOPA;

O0BSICHATH OCOOCHHOCTH MPOTEKaHUs (PU3NIECKUX SBICHUI: MEXaHUYECKOE JBIKEHHE, TEIUIOBOC ABMKEHHE YACTHII
BEIIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE IBIDKeHHE, MU(Qy3us, ucrmapeHue, KUIMEHUE U KOHICHCAIMS,
IUIaBJICHUE M KPUCTAUIM3alMsA, HANpaBICHHOCTb TEIUIONEpeaady, 3JIEKTPU3alus Tel, SKBUIOTCHLUAIbHOCTD
MOBEPXHOCTH 3apsKCHHOTO IPOBOIHUKA;

NPOBOJMUTH MCCICAOBAHHE 3aBHUCUMOCTH OJHON (DU3NYECKOH BENMYMHBI OT APYrOoH € HMCHOJIB30BAaHHUEM MPSMBIX
U3MEpPEHUH, IpPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH PE3yJAbTaThl IIOJYYEHHOW 3aBUCHUMOCTHU
(u3nuecKkux BeNWYMH B BHIE IpaUKOB ¢ y4ETOM aOCOJIIOTHBIX MOIPEIIHOCTEH W3MEPEHHH, IeNaTh BBIBOIBI IO
pe3yabTaTaM HUCCIIeIOBaHNS;

NPOBOJHUTH KOCBEHHbIC U3MEPEHHsI (U3MUYECKUX BEJIMYHMH, IIPH 3TOM BBIOMpATh ONTHMAIBHBIA METOJ HW3MEPEHUs,
OLIEHMBATh a0COJIOTHBIE U OTHOCHUTEJIBHBIE IIOTPELIHOCTH IPSAMBIX U KOCBEHHBIX U3MEPEHUH;

OPOBOAMWTH OMNBITBI [0 MPOBEPKE NPEAJONKCHHOW THIIOTE3bl: IUIAHUPOBATH  OKCIEPUMEHT, COOHpaTh
9KCHEPUMEHTAFHYIO YCTaHOBKY, AaHaJM3MpPOBaTh IIONYYCHHBIE pE3yNbTaThl W JeNaTh BBIBOJ O CTaTyce
MPEATI0KEHHON TUIIOTE3bI;

coOmofarh mpaBwia 0E30MacHOrO TPyZa IPU NPOBEICHUH HCCIECNOBAHMH B PaMKax y4eOHOTO SKCICpPUMEHTA,
NpakTUKyMa W Y4eOHO-MCCIIENOBATENbCKOM M TPOEKTHOW JESATEIBHOCTH C HCIOJNB30BAaHHEM H3MEPUTEITBHBIX
YCTPOICTB U JIa0OPaTOPHOTO 00OPYIOBAHNUS;

pewiath pacu€THbIE 3aa4d C SIBHO 33aHHOW M HESBHO 3aJaHHON (PM3MYECKOW MOJENbIO: Ha OCHOBAaHWU aHAIU3a
ycIoBUs 00OCHOBBIBaTh BBIOOD (pr3MUecKoil Mojenu, oTBevarolleil TpeOOBaHUSAM 3ajaduu, MPUMEHSTH (HOPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3NYECKUX TEOPUH IpH HCIOIB30BAHUU MATEMaTHUECKHUX METOJIOB
pelieHus 3ajgad, NPOBOAUTH pacuéThl HAa OCHOBAHMM MMEIOLIMXCS [NaHHBIX, aHAIM3UPOBaTh pe3yJibTaThl M
KOPPEKTUPOBATh METO/IbI PELICHUS C YYETOM MOTYICHHBIX PE3YIBTATOB;

pelaTh KauecTBEHHbIE 3a/auM, TpeOyrollue MPUMEHEHMs 3HAHMHM M3 pasHbIX pa3/eNoB Kypca (PH3MKH, a TakKe
MHTErpaliy 3HaHWN W3 APYTHUX NPEIMETOB €CTECTBEHHO-HAyYHOI'O IMKJA: BBICTPAWBATh JIOTMYECKYIO LEMOYKY
paccy>kKAeHHUH ¢ ONopoi Ha U3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (U3NUECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS Uil OOBSICHEHUS! OCHOBHBIX MPHHIUIIOB pabOThl H3MEPUTENHHBIX TPHUOOPOB,
TEXHUYECKUX YCTPOMCTB M TEXHOIOTHIECKUX MIPOIIECCOB;

NPUBOJIUTH NpPUMEPHl BKJIAaJa POCCHHCKHUX W 3apyOeKHBIX YU€HBIX-(DM3UKOB B Pa3BUTHE HayKu, B OOBSICHEHHE
MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTH;

aHaJM3UPOBATh M OLEHHBATh MOCIENCTBUSI OBITOBON W MPOU3BOJCTBEHHOHN JIESATEIBHOCTH YENIOBEKA, CBS3aHHOW C
(u3nUeCKUMH TPOLECCaMH, C TIO3ULHMHA SKOJIOTHYECKOW O€30MaCHOCTH, NPEACTaBIEHUH O palUOHAIBHOM
NPUPOAOTIONB30BAaHNHN, @ TAKXKE Pa3yMHOM HCIOJIb30BAaHUM JOCTW)KEHUH HAyKH M TEXHOJIOTWH Ui JaJbHEHIIero
pa3BUTHS YETTOBEYECKOTO OOIIECTRA;

NPUMEHATh pa3iM4Hble CHoco0Bl paboThl ¢ wuHpopManuedl (U3NYECKOro COACPIKaHUs C HCHOJIb30BAaHHEM
COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOIHH, IpPH 3TOM HCIOJIB30BaTh COBPEMEHHBIE HH()OPMAIMOHHBIE
TEXHOJIOTMH JJIsi TIOWCKA, TMepepadoTKh W TIpeABsBICHHUs Y4eOHOH U HaydyHO-TIOMYJSApHOH uH(opMaIuy,
CTPYKTYpUPOBaHUSI M WHTEpIpeTalud WHQOPMAaIKK, TONYYEHHOH W3 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJTM3UPOBATH MOIyYaeMyto HH(OPMALUIO M OLICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHUM, TaK
Y Ha OCHOBE aHaJIM3a UCTOYHUKA HH(OpMAIINY;

NPOSIBIISATH OPTaHU3alMOHHBIE M ITO3HABATENBbHBIE YMEHHSI CaMOCTOSATEILHOTO MPUOOPETEeHHsS HOBBIX 3HAHHWH B
NPOLIECCE BHIMOJIHEHHUS MPOEKTHBIX U y4eOHO-HCCIIe0BATENBCKUX padoT;

paboTtare B rpymie ¢ UCIOJHEHHEM Pa3IHMYHBIX COLMAIBHBIX POJIeH, MIaHupoBaTh paboTy TPYNIbI, PaMOHAIBEHO
pacrpenensTh e TeIbHOCTh B HECTAHJAPTHBIX CHUTYallUsX, aJIeKBATHO OIIGHUBATH BKIIQJ KaXKJIOTO M3 YYaCTHHKOB
TPYMIIB B pELIEHUE paccMaTpUBaeMOi MPOOIIEMBI;

NPOSIBIISATS MOTHBALMIO K Oyayieil npodeccuoHaIbHONW AEATEIFHOCTH MO CHEUUAIBHOCTSIM (DU3NKO-TEXHUYECKOTO
pouIIs.

K konmy oOydenuss B 11 kaacce ipeIMETHBIE pe3yibTaThl Ha YIIIyOJEHHOM YpPOBHE JIOJDKHBI OTpaKaTh
c(OPMHUPOBAHHOCTD y 00YUAFOIIIUXCSI YMEHHUH:

MMOHUMATh POJb (DU3UKH B DKOHOMHYECKOW, TEXHOJOTHYECKOHN, COIMAIBLHON M ATHYECKOW cdepax aesATeIhbHOCTH
YeIIOBEKa, POJb U MECTO (PU3UKU B COBPEMCHHON HAyYHOW KapTHHE MHUpa, POJbh aCTPOHOMHUHU B MPAKTHUICCKOH
JESTeIbHOCTH  YellOBeKa W  JaNbHEWIIeM HaydYHO-TEXHHYECKOM  pa3BUTHH, 3HA4YEHHE OMNHCATEIhHOMH,
CUCTEMATHU3UPYIOLIEH, 00BSICHUTEIBHON U MPOTHOCTHYCCKON (BYHKIMH (PU3NUYECKOH TEOPUHU — IJICKTPOJUHAMHKH,
CICIMATLHOW TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOW (U3UKH, POJIb (PU3NYECKONH Teopuu B (HOPMUPOBAHHH



IpEeACTaBICHUH 0 (U3NYECKON KapTUHE MHUpaA, MECTO (U3MUYECKON KapTHHBI MUpa B OOILIEM pPsIy COBPEMEHHBIX
€CTECTBCHHO-HAY4HBIX NPEJICTABICHUN O IPUPO/IE;

pa3nuyaTth yCIOBUS MPUMEHUMOCTH MoJeNel (PU3nYecKrX TeN U MPOLECCOB (SABJICHUMN): OTHOPOIHOE IIEKTPHUECKOE
¥ OJHOPOJHOE MAarHUTHOE MOJIs, TApMOHUYECKUE KOIEeOAaHUs, MAaTEeMAaTHUECKUI MasTHUK, UICAIbHBIA NPYKHUHHBIN
MasITHUK, TaPMOHHYECKHE BOJIHBI, UACAIBHBINA KOJIeOAaTeNbHBI KOHTYpP, TOHKAs JIMH3a, MOJAEIEH aToMa, aTOMHOTO
A1pa 1 KBAaHTOBOM MOJIENIU CBETA;

pasnuyath ycioBus (TpaHHUIBI, 00JACTH) MPUMEHHMOCTH (DM3NYECKUX 3aKOHOB, NMOHUMATh BCEOOIIMH XapakTep
(hyHIaMEHTaIbHBIX 3aKOHOB U OIPAaHMYEHHOCTh MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

AQHAJIM3UPOBATH U OOBSACHSITH SIEKTPOMArHUTHBIC IIPOLIECCH! U SIBJICHUS, UCIIONb3Ys] OCHOBHBIE MOJIOKEHUS U 3aKOHBI
ANEKTPOAMHAMUKHA W CHENMANbHOW TEOPHHM OTHOCHUTEIHHOCTH (3aKOH COXPaHEHHUS DIEKTPUYECKOro 3apsija, Cuia
Awmmepa, cuna JlopeHla, 3aKOH AJIEKTPOMAarHUTHOH HMHAyKuuH, mpaBuio Jlenna, cesa3p DJC camoumHIyKIuMU B
JJIEMEHTE 3JIEKTPUUYECKONM IENH CO CKOPOCThI0 H3MEHEHHUS CHJIBI TOKA, IOCTYNAThl CIELUATIbHOM Teopuu
OTHOCUTENBFHOCTH DHHIITEHHA);

aHaM3UPOBAaTh U OOBIACHATH KBAaHTOBBIC MPOLECCHl W SIBICHHS, HWCIIONB3YS MOJOKEHUS KBaHTOBOW (pu3uKu
(ypaBHenme DOitHmTeitHa mis Qorodddexra, mepBeli W BTOPOH MOCTYNaThl bopa, TPWHIMI COOTHOIIEHUS
HeonpenenéHHocTel [eif3enOepra, 3aKOHBI COXpPaHEHHs 3apsIOBOTO M MacCOBOTO YHCEN M 3HEPIUM B SACPHBIX
peaKnusix, 3aK0H paJuoOaKTHBHOTO paciaia);

ONHUCHIBAaTh (U3MUECKHE MPOLECChl M SBICHUS, HCIOJB3Ysl BEIUYMHBI HANPSHKEHHOCTH 3JIEKTPHUYECKOrO OIS,
MNOTEHIUAN 3JEKTPOCTATUYECKOrO IOJIS, PA3HOCTh MMOTEHIMAIOB, 3JEKTPOABIDKYIIAS CHJIa, MHIYKLUUS MarHUTHOTO
MoJIsl, MarHUTHBIA TOTOK, cuia Amrepa, WHIYKTUBHOCTb, JJIEKTPOJBMKYIIAs CHUJIa CaMOWHAYKLHH, JHEpPIHs
MAarovuTHOrO I10JIs1 MPOBOJHHKA C TOKOM, pCHﬂTHBHCTCKI/Iﬁ HUMITYJIBC, TIOJIHAsA SHEPTHA, DOHEPIrus MOKOA CBO6OI[HOI71
YacTUIIbl, SHEPTUS U UMITYJIEC (POTOHA, MACCOBOE YUCIIO U 3apsia SApa, SHEPTUs CBA3HU Spa;

OOBSICHATL OCOOCHHOCTH TPOTEKAHHS (PU3MYECKUX SBIICHHH: DJIEKTPOMATrHUTHAs HMHIYKLUS, CaMOWHIYKIIUS,
pe3oHaHc, uHTepepeHLns: BOIH, AU(PAKIUs, TUCTIEPCHs, TIOJHOE BHYTPEHHEE OTpaKeHHE, (OTOIIEKTPUICCKUN
spdexr (porodddekr), ampda- u OeTa-pacmangsl sAAep, TaMMa-U3TydeHHE sAep, (PHU3HUecKrne TNPUHIIHIIEI
CHEKTPAJILHOTO aHaIN3a U paboTHI J1a3epa;

OMpPEACIAThL HAIIPABJICHUE MHAYKIUU MAaroHuTHOI'O ITOJIA MPOBOAHMKA C TOKOM, CHUJIbI AMHepa 1 CHJIBI J'IopeHua;
CTPOUTH H300paKEHHE, CO3/1aBaeMOe INIOCKUM 3epKAIOM, TOHKOW JIMH30M, ¥ PACCUUTHIBATH €r0 XapaKTePUCTUKH;
NPUMEHATH OCHOBOIIOJIATAIOLINE ACTPOHOMHYECKHE IOHATHS, TEOPUHM M 3aKOHBI AJIS aHauu3a UM OOBSICHEHHS
(hU3MUECKUX TIPOIIECCOB, MPOUCXOAMMINX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAaX, B MEKIAJTaKTUUECKOHN Cpelie; IBUKCHHUS
HeOECHBIX TeJ, SBOJIIOIUH 3BE3T U BeeaeHHol;

NPOBOAMTH MCCIIEIOBAHUE 3aBUCUMOCTE (DU3NUECKUX BEJIMYMH C UCIIOJIB30BAaHUEM IMPSIMBIX M3MEPEHUH, IPU 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJTYYEHHOH 3aBHCUMOCTH (PU3MYECKMX BEIMYMH B BUAE
rpadukoB ¢ y4ETOM aOCOIOTHBIX MOIPEIIHOCTEH U3MEPEHUM, IeIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICAOBAHUS;
NPOBOANUTH KOCBEHHbIC M3MEPEHMs (PU3MUYECKHX BEIWYMH, IIPU 3TOM BBIOMpATh ONTHMAIBHBIA METOJ HW3MEPEHUs,
OLIEHMBATh aOCOJIOTHBIE U OTHOCHUTEJIBHBIE MOTPELTHOCTH NPSMBIX M KOCBEHHBIX H3MEPEHHUH;

IIPOBOJUTH OIIBITHI 10 ITPOBEPKE Hpe):[ﬂO)KeHHOﬁ THUITOTE3bI: IJIaHUPOBATH OKCIICPUMEHT, CO6I/IpaTB
OKCIICPUMECHTAJIIBHYIO YCTAHOBKY, aHaJIM3MPOBATH IIOJYUCHHBIC PpE3YyJbTaTbl W A€JaTb BbIBOJA O CTaTyCe
NPEISIOKEHHON TUIIOTE3bL;

OIMUCBhIBATHL METOJbI ITOJYUYCHHA HAYUYHBIX aCTPOHOMUYCCKUX 3HaHPII>lI;

coOuoaTh MpaBwiia 0e30MacHOTO Tpyla TPU MPOBEJACHUU HCCIIEJOBAHMA B paMKax Y4eOHOTO JKCIEPUMEHTA,
NpakTUKyMa W Y4eOHO-MCCIIEIOBATENbCKOM M MPOEKTHOW JESTEIBHOCTH C HCHOJIBb30BAHHEM H3MEPHUTENBHBIX
YCTPOKICTB U 1a00paTOPHOTO 00OPYAOBAHHUS;

pemarb pacu€THbIEC 3aJla4d C SIBHO 33JaHHOW M HESBHO 3aJlaHHOM (U3MUECKOW MOJIENIBIO: HA OCHOBAaHWU aHaK3a
ycIoBUsl BBIOMpaTh (U3MYECKHE MOIENH, OTBEYarolne TPeOOBaHUSAM 3aJadd, HNPUMEHATH (GOPMYJIbI, 3aKOHHI,
3aKOHOMEPHOCTH U NOCTYJAThl PU3NUECKUX TEOPUH MPU UCTIOJIB30BAaHUN MaTEMAaTHUYECKUX METO/IOB PEILICHHs 3a1a4,
IIPOBOJUTH paC‘IéTBI Ha OCHOBAHMHM HMMCIOUIMXCA AAHHBIX, aHAJIN3UPOBATh PE3YJIbTAThl U KOPPECKTUPOBATHE METOABI
peuieHus ¢ y4€TOM MOJIy4EHHBIX Pe3yJIbTaTOB;

pelaTh KauecTBEHHbIE 3a/auM, TpeOyrollue NMPUMEHEHMs 3HAHWHM W3 pasHbIX pa3/enoB Kypca (H3MKH, a Takke
UHTErpallid 3HAHUM M3 JAPYTHUX IPEIMETOB E€CTECTBEHHO-HAY4YHOI'O LHKJIA: BBICTPAUBATH JIOTMYECKYIO LIETOUYKY
paccyXIeHul ¢ ONOPOH Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETHUECKUE 3HAHUS Uil OOBSICHEHUSI OCHOBHBIX MPHHLUIIOB pabOTHl H3MEPUTENLHBIX MPUOOPOB,
TEXHUYECKUX YCTPOMCTB M TEXHOJIOTMIECKUX MIPOLIECCOB;

IPUBOANTH HPUMEPHI BKJIAAAa POCCHHCKUX M 3apyOEKHBIX yUYEHBIX-(DM3HKOB B Pa3BUTHE HAyKH, B OOBSICHCHHE
IPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

aHaJTM3UPOBATh M OLCHUBATh MOCJIEACTBUS OBITOBOM M MPOM3BOJACTBEHHOW NEATEIBHOCTH YENIOBEKA, CBA3AHHOU C
(GU3MYECKUMH  TIPOLIECCaMH, C TIO3UIUI 3KOJIOTHMYECKOW Oe301acHOCTH, IPEACTAaBICHUH O parMOHAIEHOM



MIPUPOJIOTIONB30BAHNH, & TAKXKE€ Pa3yMHOM HCIOJB30BAHWH JOCTHKEHWN HAyKHW M TEXHOJIOTUN ISl JAIbHEHIIEro
Pa3BUTHS YEIOBEYECKOTO OOIIECTBA;

NPUMEHATh pa3iuyHble CHoco0bl paboThl ¢ wuHpOpManued (U3NYIECKOTo COACpKaHUs C HCIOJIb30BAaHHEM
COBpPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHH, TpPH 3TOM HCIOJB30BaTh COBPEMEHHbIE HH(OpMaIMOHHBIE
TEXHOJIOTHH [UIsl TIOWCKa, TMepepaboTKH W TPenbsIBICHHS YYeOHOW W HayJIHO-TIOMYJSIPHOM HWH(OpMAIHH,
CTPYKTYPUPOBaHUS W WHTEPHpPETAMN HWHPOpPMAINK, TOMYyYEeHHONH W3 pa3iINYHBIX HWCTOYHHKOB, KPUTHYECKH
aHAJTM3UPOBATH MOTyYaeMylo HH()OPMAILIUIO U OLICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHHM, TaK
¥ Ha OCHOBE aHaJIN3a UCTOYHHKA WH(OpPMAITHH;

MIPOSIBIISITh OPTaHW3AIMOHHBIE W IIO3HABATENBbHBIE YMEHHS CaMOCTOSTEIHHOTO MPHOOpPETEHWs] HOBBIX 3HAHWUN B
NPOIIeCCe BHIMOJIHEHHS MPOEKTHBIX U y4eOHO-HCCIIeJ0BATENLCKUX padoT;

paboTats B IpyIie ¢ UCIOTHEHUEM Pa3MYHBIX COIMANBHBIX POJIeH, MIaHupoBaTh paboTy TPYMIbI, palHOHAILHO
pactpenensiTh AeITeIbHOCTh B HECTAHIAPTHBIX CHUTYaIlUAX, a/[EKBATHO OLIEHUBATh BKJIAJ KaXKIOTO M3 yYACTHHKOB
TPYMIIB B pElICHUE paccMaTpuBaeMON POOIIEMBI;

NPOSIBIISITH MOTUBALMIO K OyayIeil npodeccuoHaIbHON ACATEIFHOCTH MO CHENUAIBHOCTSIM (DPU3UKO-TEXHUIECKOTO

pouIIsL.
TEMATHYECKOE INJTAHUPOBAHUE
10 KJIACC
Ne HaunmenoBanue pa3zienoB u Tem KonndgectBo yacos DNeKTpO
/I 1IPOrpaMMBbI Bcero  KonrtpoisbHbIE IIpakTnueckue 00pasoB:
paboThI paboThl
Paznen 1. HAYUHBI METO/I TIO3HAHMS IIPUPO/IbI
1.1 Hayunslit METOX IO3HAHUS TIPUPOJIBI 6
Hroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JluHamuka 10
2.3 Craruka TBEpIOTO Tela 5 1
2.4  3aKkoHBI COXpaHEHUs B MEXaHHKE 10 1
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1  OcHOBBI MONEKYIIPHOKUHETHIECKON Teopuu 15 1
3.2 Tepmoaumnamuka.TermioBbIe MAITMHBI 20 1
3.3 ArperarHble coCTOSIHUA BemecTBa. Da3oBbIe 14 1
MePEXO0/IbI
Uroro no pasgeny 49
Pa3znen 4. DJIEKTPOJJUHAMUKA
4.1 DiekTpudYecKoe moJje 24 1
4.2 TlocTOSHHBIN ATEKTPHUUECKUI TOK 24 1
4.3 Toxu B pa3NUYHBIX Cpeaax 6
Hroro o paszaeny 54
Pasnen 5. PU3UUECKUN MPAKTUKYM
5.1 ®usnuecKuii NpakTUKyM 16 16
Hroro o paszueny 16
PesepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB T10 170 8 16
[MPOT'PAMME
11 KJIACC

No HaunmenoBanue pa3ziennoB U TeM NporpaMMbl KonnuectBo wacon on



n/m Bcero Kontponsueie  IIpaktuueckue 00

paboThI paboThI

Paznen 1. JJEKTPOJANHAMUKA
1.1 MaruuTHoe none 14
1.2 DnexTpoMarHUTHAs WHIYKIHS 13 1
HWroro mo paznemy 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannyeckue KojaeOaHus 10
2.2 DIEKTPOMarHUTHBIC KOJICOAHHS 15
2.3 MexaHnveckue U AEKTPOMarHUTHBIE BOJHBI 10 1
2.4 Ontuka 25 1
HWroro 1o pasueny 60
Paznen 3. OCHOBBI CIIELIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH
3.1 Ocuossl CTO 5 1
HWroro 1o pasueny 5
Paznea 4. KBAHTOBAS ®U3UKA
4.1 KopiycKyasipHO-BOTHOBOH Tyalu3M 15
4.2 ®uszuka atoma 5
4.3 ®usuka aTOMHOTO SApa U AIEMEHTapHBIX YaCTHI] 5
HWroro 1o pasueny 25
Pazaen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU
5.1 D3reMeHTbI aCTPOHOMHH U aCTPOHU3UKU 12
Hroro no pazneny 12
Pasnen 6. PUSHUECKUN MPAKTUKYM
6.1 ®usnyeckuil IPaKTHKYM 16 16
HUroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE IOBTOPEHUE
7.1 CucremaTtu3zaius u 0000IICHHE TPEIMETHOTO COJCPKAHUS U 15

OTIBITA ICATETLHOCTH, MPHOOPETEHHOTO MPY U3YyUCHHUHU Kypca

¢uzuku 10 — 11 xinaccos
Uroro no pasgeny 15
PesepBHoe Bpemst 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 4 16
MNOYPOUYHOE IINTAHUPOBAHHUE
10 KJTACC
Ne Tema ypoka KomnuecTBo vacoB Jlare
/n Bcero Kontponpabie IIpaktrueckue H3YICE

paboTsI paboTsI

1 @wusmka — byHmaMEeHTATBHAS HAyKa O IPUPOJIE 1
2  HayuHslii MeTO/1 IO3HAHUS U METOJIBI UCCIIEOBAHMS (DU3NICCKUX 1

SIBIICHUI
3 DKCIepUMEHT B TEOPHs B MPOIIECCE MO3HAHMS IIPUPOIBI. 1

Habnronenue u skcriepuMeHT B Qusnke
4 Cnoco06sI n3MepeHus (PU3NIeCKUX BETHINH

5  AOcoiroTHas ¥ OTHOCHTEIbHAS MTOTPENTHOCTH U3MEPEHUH 1



No Tema ypoka KonnuectBo yacoB Jare

n/m Bcero Kontponbhbie IIpaktudeckue H3YICH
paboThI paboThI

(hM3UIeCKUX BETHINH

6  Mopenuposanue B ¢pusuke. Poib u mecto pusnku B 1
(hopMHpOBaHNU COBPEMEHHOW HAyYHOU KapTHHEI MHpPa, B
MPAKTUYECKOH JIEATEILHOCTH JIFOJICH

7 Mexanndeckoe asmkenne. Cucrema orcueta. OTHOCHTEIBLHOCTD 1
MEXaHMYECKOTO NBIKCHUS. [IpsiMas u oOpaTHas 3a1a4l MEXaHHUKH

8 Paamyc-BekTOp MaTepHaIbHON TOUKH, €70 MPOEKITUH Ha OCH 1
koopauHat. Tpaekrtopus. [lepememienne. Ckopocts. x npoexkuun
Ha OCH KOOpAUHAT

9  PaBHOMepHOe npsiMonMHEHHOE NBMKeHME. | paduueckoe omucanne 1
PaBHOMEPHOTO MPSIMOJIMHEHHOTO JBY)KEHUS

10 Crnoxenue nepemMenieHuii u ckopocted. Permenue 3agau 1

11 HepaBHoMepHOE nBHXKEHHE. MTHOBEHHAs: CKOPOCTh. Y CKOpEHHE. 1
[IpsiMonuHeHOE ABUKEHUE C TOCTOSIHHBIM YCKOPEHHUEM

12 TI'paduyeckoe onrcanue NPSIMOIUHEHHOTO ABIKEHHUS C 1
MIOCTOSIHHBIM YCKOPEHHUEM

13 CgobOomHoe mageHne. Y CKOpeHHE CBOOOTHOTO MAJCHHUS. 1
3aBHCHUMOCTb KOOPANUHAT, CKOPOCTH, YCKOPEHHUS OT BPEMEHHU U UX
rpaduKu

14 JIBmxeHue Tena, OPOIIEHHOTO MO YIIIOM K TOPH30HTY

15 KpusonuHeitHOe ABMKEHUE. [IBI)KEHNE TI0 OKPYKHOCTH. YrioBas u - 1
JIMHeNHas ckopocTs. Ilepuon u yacrora. LleHTpocTpeMuTENnbHOE U
MOJTHOE YCKOPEHHE

16 KontpoasHas padota mo teme "KunemaTtuka" 1 1
17 Ilepssiif 3akon HetoToHa. IHEpIMambHbIE CHCTEMBI OTCUETA. 1
[puanun otHocutenpHOCTH ["anmmnes. HemHepmansHbie CUCTEMBI
OTCYETA
nna. PaBHonelicTBytomas cuna. Bropoii 3axon Hetorona. Macca
18 C P B H M 1

19 Bsaumogpeiictue Ten. Tpetnii 3akoH HeioToHa

20 [Ilpunanun cynepno3unuu cuil. Pemenue 3a1a4 Ha mpruMeHEeHHEe 1
3axk0oHOB HproToHa

21 3aKoH BCEMUPHOIO TSATOTEHHs. DKBUBAJIEHTHOCTh IPaBUTAMOHHON 1
Y UHEPTHOW MacChl

22 Cwia TSDKeCTH M YCKOPEHHE CBOOOIHOTO MaIeHUS 1

23 JIBmwxeHHE HEOECHBIX TEN U X UCKYCCTBEHHBIX CITyTHUKOB. [lepBas 1
KOCMMYECKas CKOpocTbh. 3akoHb! Kemepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1

25 Cuna tpenws. [Ipupona u BUAsI cuil TpeHus. J[BIkeHne B 1
JKUJIKOCTH U T'a3€ C yUETOM CHUJIbI CONIPOTUBIIEHUS CPEBI

26 J[aBnenwme. I'mapocraTtudeckoe nasnenne. Crnina Apxumena

27 Ao6comotHO TBEpIoe Teno. [locTymarensHOe U BpalaTeIbHOE 1
IBIKEHHE TBEPJOTO Tela

28 MOMEHT CHITBI OTHOCHUTENHFHO OCH BparieHusl. [1medo cumbl 1

29 CnoxxeHne CHil, MPUIOKEHHBIX K TBEpAOMY Tedy. LIeHTp TsoxecTH 1

Tena. Y CaoBHs paBHOBECHUA TBCPAOI'O TCiIA. BI/II[LI PaBHOBCCHUA



No Tema ypoka KonnuectBo yacoB Jare

n/m Bcero Kontponbhbie IIpaktudeckue H3YICH
paboThI paboThI

30 Pemenue 3amau

31 KonrponbHas padora o Teme "JIlmHamuka. CTaTHKa TBEPIOTO 1 1
Tena"
32 Hmnynbc MaTepHanbHOM TOYKH, CHCTEMBI MATEPUAITLHBIX TOUCK. 1

I{eHTp Macc CHCTEMBI MAaTEPUANBHBIX TOUCK. TeopeMa O IBHKCHUH
LIEHTpa Macc

33 Hmmnynbc cunbl 1 H3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPAHEHUs 1
nMIyinsca. PeakTuBHOE BUKEHNE

34 MomeHT uMIynbca MarepuainbHoi Touku. [lpeacraBnenue o 1
COXpaHEHUU MOMEHTA UMIIYJIbCa B HEHTPAJIBHBIX HOJIIAX

35 Peruenue 3agau 1

36 Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM IEPEMEIIICHHUH. 1

I'padmaeckoe npencraBneHwe padboOTHl CHITBI. MOIITHOCTH CHJIBI

37 Kunernueckast seprus. Teopema 00 N3MEHEHUN KHHETHYECKON 1
SHEPTUU MaTepUaIbHON TOUKU

38 IloreHmuanbpHBIe U HEMTOTEHIMAIBHEIE CUIbL. [loTeHIIMaNBLHAS 1
sHeprus. Bropas kocMudeckast CKOpOCTh

39 Tperss kocMuyeckasi CKOpoCTh. CBsA3b pabOTHI HETIOTEHIINATBHBIX 1
CHJI C I3MEHEHNEM MEXaHHIEeCKOW SHEPTUH CHCTEMBI TeJl. 3aKOH
COXpaHCHUA MeXaHNYeCKOH OHEPTHUU

40 VYupyrue u Heynpyrue CTOIKHOBeHHUs. Y paBHeHHe bepHyum nist 1
HeadbHOMN KUIKOCTH

41 KontponpHas padora 1o TeMe "3aKOHbI COXpaHEHHS B MEXaHHKe" 1 1

42 Pa3Butune npeAcTaBIeHUH 0 MpUpoe TEII0oThl. OCHOBHbBIE 1
nonoxennst MKT. Tuddysus. BpoyHoBckoe nBmkeHue

43 CrpoeHnue ra3000pa3HbIX, KHUJKUX U TBEPIBIX Tell. XapakTep 1
JBM)KEHUS U B3aUMO/JIEHCTBHSI YaCTHI] BEIIECTBA

44 Macca u pa3mepsl MoJieKyJ1 (aTomoB). KonmudecTBo BelecTna. 1
[TocTostnHas ABoraapo

45 Temmnepatypa. TemioBoe paBHoBecue. [lkana [{enscus 1

46 Pemrenue 3amau 1

47 WpeansHbli ra3. ['a30BbIe 3aKOHBI 1

48 VYpaBuenne MenneneeBa-Kmaneipona. Pemrenne 3amau 1

49 Ao6comrotHas Temneparypa. 3akoH JlamsToHa 1

50 W3ompomecch B HeaqbHOM Ta3e ¢ MOCTOSHHBIM KOJTUYEeCTBOM 1
BEIIECTBA

51 TI'paduueckoe npeacTaBieHre H3OMPOIECCOB: H30TEPMa, H30X0Pa, 1
nzobapa

52 OcHoBHoe ypaBHeHrne MKT

53 Pemenue 3anau 1

54 Cssi3b aOCOMOTHON TeMIIEpaTyphbl TEPMOJUHAMUIECKON CHCTEMBI
CO CpeHElN KHHETUYECKOW SHEPTHEN TOCTYNATENBHOTO TEIJI0BOTO
NBIKEHUS €€ YaCTHUIl

55 0O0001enue u cucremarusanus 3Hanui o reme "OcHoBsl MKT" 1

56 Konrponsnas pabota no teme "OcuoBst MKT" 1 1



No Tema ypoka KonnuectBo yacoB Jare

n/m Bcero Kontponbhbie IIpaktudeckue H3YICH
paboThI paboThI

57 TepmogmHammuyeckas cuctemMa. 3ananue BHeIHUX ycnosuid amst TJ 1
cucteMbl. BHeliHue u BHyTpeHHue napameTpsl. [lapamerpsl T
CUCTEMBI KaK CpeJH1E 3HaUeHHs BEITHMUNH, OMUCHIBAIOLINX €€ Ha
MHUKPOCKOITHIECKOM YPOBHE

58 HyneBoe Hauano TepmoguHamMuku. CaMONpou3BONIbHAS penakcanus 1
T/I cuctemsl K TEIJIOBOMY PaBHOBECHIO

59 Mogens uaeaabHOro ra3a B TepMOJANHAMUKE. Y CJIOBHSA 1
MIPUMEHUMOCTH STON MOJENH

60 VYpasuenue MenneneeBa-Knaneiipona u BeIpakeHue s 1
BHYTPEHHEH dHEpPIruu

61 BripaxkeHue 11 BHyTpEHHEH SHEPTUU OJHOATOMHOTO UACATEHOTO 1
raza. KBasucraruueckue v HECTaTHYECKUE IPOLIECCHI

62 DneMeHTapHas padoTa B TepMOauHaMuKe. Berancienne pabote mo 1
rpaduky nporecca Ha pV-anarpamme

63 Temronepenada kak criocod n3MeHeHNs BHyTpeHHel snepruu T/] 1
cucTeMbl 0e3 CoBepIIeHHUS paboThI

64 KonBekus, TEIIONPOBOIHOCTD, H3IYICHUE 1

65 KomuaectBo TemnoTsl. TemmoémMkocTs Tena. Y nenbHas U MOJSpHAs
TEIUIOEMKOCTHU BEILlECTBA. Y JeJIbHAs TEII0Ta CrOpaHUs TOILINBA

66 Pacuér KonmyecTBa TEIIOTHI IIpu TeIuIonepeaaic

67 IlonsTue 06 agmabaTHOM mporiecce. [lepBrIit 3akoH 1
TEPMOIUHAMHUKHU

68 KomuvecTBo TEIUIOTH M paboTa Kak Mephl U3BMEHEHHUS! BHYTPCHHEH 1
sHepruun T]I cucreMsl

69 Btopoii 3aK0OH TepMOIUHAMMKH ISl PABHOBECHBIX U 1
HEPaBHOBECHBIX MpoiieccoB. HeoOpaTuMoCTh MPUPOTHBIX
MIPOIIECCOB

70 Ilpwunnume! nefictBus TerioBbix MammH. KIT/] 1

71 MaxkcumansHoe 3nauenne KITJ1. Iukn KapHo 1

72 Pemenue 3amau 1

73 DKOJIOrHYeCKHE acIeKThl UCIIOJIb30BaHUs TEIIOBBIX JBUIaTEIEH. 1
TerutoBoe 3arpsi3HEHHE OKPYKAIOIIEH CpeIbl

74 Pemenue 3amau

75 OO06o0menne u cucreMaTr3alys 3HaHul 1o Teme ""TepMoguHaMuKa.
Tennosrsle MamuHb"

76 KonrponbHas pabora no teme "Tepmoannamuka. TemioBble 1 1
MamnHer"

77 Ilapoobpa3oBanue u KoHAEHcaUMs. McnapeHue U KUIeHue. 1
VY aenpHas TEII0Ta Hapooopa3oBaHMs

78 HacelmeHnHble U HEHACHIIICHHBIE Tapbl. KauecTBeHHas 1
3aBHCHMOCTD IIJIOTHOCTH H JIaBJICHUS HACBIIIICHHOTO Mapa OT
TEMIIEPATYPhl, UX HE3aBUCUMOCTh OT 00hEMa HACBIIIIEHHOTO Tapa.
3aBUCHMOCTh TEMITEPATYPhI KUIICHUS OT AaBICHUS B )KUIKOCTH

79 BnaxuocTs Bo3myxa. AOCONIIOTHAS M OTHOCUTEIBHAS BIAXKHOCTh 1

80 PeweHue 3anau 1

81 Tsépnoe teno. Kpucramnmueckue u amopdHsle Tena. AHuzorponus 1



No Tema ypoka KonnuectBo yacoB Jare

n/m Bcero Kontponbhbie IIpaktudeckue H3YICH
paboThI paboThI

CBOMCTB KPUCTAJIJIOB

82 IlnaBnenwue u KpucTamwu3auus. Y AeiabHas TEIUIOTA TUIABICHUS. 1
Cybnumanus

83 Hedopmanmu TBEpOTO TENa. PacTsokenne u cxxatue. CHBHT. 1
Monyns FOnra. [penen ynpyrux gedopmarmii

84 TermnoBoe pacmMpeHne KUIKOCTEH U TBEPABIX Tel. AHTAPMOHH3M 1
TEIIOBBIX KOJICOAHHI YaCcTHUI] BEIIECTBA

85 IIpeobpazoBanue »HEPTUN B (ha30BBIX MEPEX0Iax 1

86 VYpaBHeHue TemIoBoOro Gananca 1

87 Pemienue 3amau 1

88 IloBepxHocTHOE HaTshxeHue. Kammsapaeie seneHus. [laBienue 1
10/, UICKPUBJICHHOM IIOBEPXHOCTHIO xuaKkocTu. @opmyiia Jlamiaca

89 O06006menme u cucTeMaTH3aIus 3HAaHAK TI0 TeMe "ArperaTHbie 1
cocTosiHu BemecTBa. Pa3oBble nmepexoapl”

90 KonrponpHas pabota mmo Teme "ArperaTHbie COCTOSIHHS BEIIECTBA. 1 1
®da3oBbIe IepexoIbl"

91 Omnexktpuzanus TN U €€ MPOSIBICHU. DISKTpUUCCKUid 3aps. JBa 1
BUJA DIIEKTPUUIECKUX 3apsiioB. [IpOBOAHUKH, TUITIEKTPUKH U
TTOJTYTIPOBOTHUKH

92 DneMeHTapHBIN AEKTPUUECKUH 3apsil. 3aKOH COXpaHEHHUs 1
ANEKTPUIECKOTO 3apsiia

93 B3saumopeiictue 3apsaoB. Toueunsie 3apsasl. 3akoH Kymona 1

94 Pemienwue 3a1a4 1

95 DOmnekrpuueckoe noie. Ero neiicTBrue Ha 3IEKTpUYECKUE 3apsbl 1

96 Hamnpsok€aHOCTH AnekTpudeckoro nodis. [IpoOHsri 3apsan. Jlnanu 1
HaMpPsOKEHHOCTH K TPUUYECKOTO 1MoIst. OTHOpOIHOE
AIIEKTPUIECKOE TT0JIe

97 IloTeHIMaTBbHOCTH DNEKTPOCTATUIECKOTO oM. PasHOCTH 1
MMOTCHINAJIOB U HAIIPSAKCHHUC

98 IloreHumanbHas SHEPTHA 3apsAja B SJIEKTPOCTATHYECKOM IIOJIE. 1
[MoreHnMaN IEKTPOCTATHYECKOTO TTOJIS

99 CBs3b HANPSHKEHHOCTH TIOJISI K PA3HOCTH TOTCHITUAJIOB JIJIST 1
AJIEKTPOCTATHYECKOTO TIOJISI

100 [IpuHIHMI CYTIEPIO3UIINH SIEKTPHUECKUX MOJIEH 1

101 Pemenwne 3amau 1

102 Ilome Toueunoro 3apsiaa. [lome paBHOMEpPHO 3apsHKeHHON Cheph 1

103 Tlone paBHOMEPHO 3apsiKEHHOTO 1o 00bEMY miapa. [loe 1
PaBHOMEPHO 3apsHKEHHOM 0ECKOHEYHO! TIOCKOCTH

104 TIpoBOAHMKH B IEKTPOCTATUIECKOM TIOJE. Y CIIOBHE PaBHOBECHS 1
3aps1I0B

105 JImanekTpuKH 1 TIOTYIPOBOAHUKHN B DJIIEKTPOCTATUICCKOM IT0JIE 1

106 Konaencarop. DieKTpoEMKOCTh KOHACHCATOPA. DIIEKTPOEMKOCTh
IJIOCKOTO KOHJIEHCATOpa

107 IlapamnenbHOE COETUHEHNE KOHICHCATOPOB

108 IlocmenoBaTenbHOE COCTUHEHUE KOHACHCATOPOB 1



No Tema ypoka
/11

109 BHeprus 3apsLKEHHOTO KOHACHCATOpa
110 Pemenwue 3amau

111 JIBmxeHue 3apsKEHHOM YaCTHULBI B OMHOPOAHOM 3JIEKTPUUECKOM
oJre

112 Pemenue 3amau

113 O606menune u cucTeMaTU3aNusl 3HAHUH 110 TeMe " DIEKTPHIeCKOoe
nose"

114 KoutpoisbkHas pabora 1o teme "DnekTpuieckoe moie"

115 Cuna Toka. IlocTOsIHHBINA TOK. Y CIIOBUS CYILIECTBOBAHUSA
MOCTOSIHHOI'O 3JIEKTPUYECKOI0 TOKA

116 Ucrounuku Toka. Hanpsoxerne u 31C
117 3axon OMa ans ydacTka LEMHU. DIEKTPHUECKOE COIPOTUBICHHE

118 3aBUCHMOCTB CONPOTHUBIIEHUS OJHOPOTHOTO IPOBOIHUKA OT €0
JJIMHBI U TUIOIIAaIU MOMIEPECUHOro CEUYCHUA

119 VYnaenbHOE conpoTHUBIIEHUE BeleCcTBA. Pemienne 3amay

120 IlocnenoBaTenbHOE, MapaieIbHOE, CMEIIAHHOE COCAMHECHHE
MIPOBOJHUKOB

121 Pacué€r pa3BeTBIEHHBIX dneKkTpuyeckux nenei. [Ipasuna Kupxroga

122 Peenue 3aga4y
123 Pabora anekTprueckoro Toka. 3akoH [xoyns —Jlenna
124 Pewenue 3aqa4y

125 MomHOCTb JIEKTPHUUECKOT0 TOKa. TerioBas MOIHOCTb,
BblJIeJIsI€MAasl HA PE3UCTOpe

126 Pewenue 3amau

127 3/C u BHyTpEeHHEE CONPOTUBICHUE UCTOUYHHUKA TOKA

128 3axon Oma ams MOJTHOM (3aMKHYTOW) 3JIEKTPHUYECKOM 1IenH
129 Peenue 3amau

130 MoIHOCTh HCTOYHHUKA TOKA

131 KopoTkoe 3aMbIkaHme

132 Konpaercatop B menu MOCTOSIHHOTO TOKa

133 Pewenue 3amau

134 Pemenwue 3agad 1mo Teme "[1oCTOSHHBIIN 3JIEKTPUIECKU TOK"
135 Pemenwne 3agad o Teme "[1oCTOSHHBIIN 3JIEKTPUIECKU TOK"
136 Pemenwue 3agad o teme "[1oCTOSHHBIN 3JIEKTPUIECKUN TOK"

137 O06o0Omenue u cucreMaTu3anysa 3HaHui 110 Teme "T1oCTOSTHHBIN
BIEKTPUYECKHUM TOK"

138 KontpoasHas padoTa mo teme "[1oCTOSITHHBIN IeKTPHIECKHA TOK"

139 DBnexTpudeckas IPOBOANMOCTD PA3TUIHBIX BEIIECTB.
DNeKTpUYeCcKuil TOK B MeTayuiax. CBEepXIpPOBOIUMOCTh

140 DnexTpuYecKuii TOK B pacTBOPAx M paciiaBax JIEKTPOJIUTOB.
3axonbl Dapanes s NEKTPOIH3a

141 Dnexrpuveckuii TOK B razax. [lnasma

KomnuectBo yacos

Jlate

Bcero Kontponbhbie IIpaktudeckue H3YICH

N
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paboThI

paboThI



No Tema ypoka KonnuectBo yacoB Jare

n/m Bcero Kontponbhbie IIpaktudeckue H3YICH
paboThI paboThI

142 Dnexrpuyeckuii TOK B BakyyMe. BakyyMmHbie TprOOphI
143 DnexTpudeckuii TOK B OTYIIPOBOTHAKAX

144 TlonynpoBOJIHUKOBBIE TPHOOPHI

N

145 ®uzndeckuii mpakTUKyM 10 TeMme "V3MepeHne CUITbI TOKa
HaIpPsDKEHUS B e TOCTOSTHHOTO TOKAa MPY TIOMOIIIX aHAJIOTOBBIX
U IU(POBBIX H3MEPHUTENIBHBIX MPUOOPOB" MK "3HAKOMCTBO C
nudpoBoit maboparopueii mo gusnke. [IpuMeps! H3MepeHNs
(hM3UIEeCKUX BETMIMH TIPH TTOMOITH KOMITBIOTEPHBIX JATYNKOB"

146 ®usnyeckuii mpakTUKyM 10 TeMe "V3ydeHne HepaBHOMEPHOTO 1 1
JBIKEHUS € LENbIO ONPEIENIEHUS MTHOBEHHOM ckopocTH"

147 ®usuyeckuii npakTHKyM 10 Teme "V3MepeHne yCKOpeHusl pr 1 1
HPSAMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUYKEHUU 110 HAKJIIOHHOU
mwiockocT" i "HccnenoBanye 3aBUCUMOCTH IIYTH OT BpEMEHHU
[IpU PaBHOYCKOPEHHOM JBMKECHUU"

148 ®uznyeckuil npakTuKyMm 1o teme "M3mepeHne yckopeHus 1 1
cBoOomHOTO ManeHus" i "V3ydeHne NBImKeHUs Tena,
OpOILIEHHOT0 TOPU3OHTAIBHO"

149 ®uznyeckuii mpakTUKyM 10 TeMe "V3ydeHne NBIKEHHS Tela Mo 1 1
OKPY>KHOCTH C TIOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO" MU
"HccnenoBanue 3aBUCUMOCTH TIEPUOJIa OOPAIICHHUSI KOHUYESCKOTO
MasITHHKA OT €ro napameTpoB"

150 ®uznyeckuii npakTukyMm 1o teme "3mepenne paBHoAeicTBytomen 1 1
CHJIBI IIPU IBWYKEHUH OpyCKa M0 HAKJIOHHOW TIOCKOCTH" WIIN
"[IpoBepka TUIOTe36! O HE3aBUCUMOCTH BPEMEHH JIBIKEHHS OpycKa
10 HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PAcCTOsHUE OT ero Macchl”

151 ®wuznyeckuii npakTUKyM 1o Teme "VccrnenoBanre 3aBUCUMOCTH 1 1
CHWJI YIIPYTOCTH, BOSHUKAIOIIIUX B MPYKUHE U PE3UHOBOM 00paslIie,
ot ux nedopmaryn” win "M3yueHne IBUKEHHUS CUCTEMBI TeTl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOHN uepe3 NErkuii 01ok"

152 ®usnyeckuii mpakTUKyMm 1o TeMe "V3meperne kodpuimenrta 1 1
TPEHUS 110 BETHMYUHE YIIIOBOTO KO PUIIMEHTA 3aBUCIMOCTH
Frp(N)" vnm "UccnenoBanue nBuxeHus: Opycka 1o HaKJIOHHOM
IUIOCKOCTH € TIEPEMEHHBIM KO3 PHUIUEHTOM TPEHUS" HITH
"N3y4eHne ABIKEHUS TPy3a Ha BaIy ¢ TpeHHEM"

153 ®usnyeckuit npakTUKyM 1o Teme "lccienoBanue ycioBui 1 1
paBHOBeCHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAIICHUS" UITH
"KoHcTpynpoBaHue KPOHINTEHHOB B PacuéT CHil YIPYTOCTH'" HITH
"N3y4yeHne yCcTOMYMBOCTH TBEPAOTO TEJIA, MMEIOILET0 IO Ib
orops!"

154 ®uznyeckuil npakTUKyM 1o TeMe "V3MepeHne ummysbca Tena mno 1 1
TopMO3HOMY ITyTH" Win "MI3MepeHue CUiibl TSITH, CKOPOCTH MOJIENH
AIIEKTPOMOOWIISE U MOIITHOCTH CYUTBI Tsiru'" wun "'CpaBHEHHE
HW3MEHEHUS UMITYJIbCca TeJla ¢ UMITYJIbCOM CHIIBI" MITH
"HccnenoBanme COXpaHCHUS UMITYJIbCA TIPH YIIPYTOM
B3auMoeicTeun" WK "M3MepeHrne KHHETHYECKOH YHEPTHH Tella
110 TOPMO3HOMY ITyTH"

155 dwusngeckuii MpakTUKyM 1o TeMe "3ydenne n30TepMUIECKOTO 1 1
rporecca (PeKOMEH0BaHO HUCIOb30BaHUE U(POBOH
nmaboparopun)" win "M3ydeHne n30X0pHOTO mpoiiecca’ Win
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Tema ypoka

"N3yuenne nzobaproro npormecca” uin "[IpoBepka ypaBHEHUS
cocrostHAA"

du3ndeckuii MPakTUKyM 1o Teme "M3mepenune yaenpHom
rermwnoémkocTu" win "HccaenoBanue mpoiecca OCTHIBAHUS
BemiectBa" win "Hccnenosanue aauadaTHoOro npouecca” win
"N3y4yeHne B3anMOCBSI3M SHEPTUN MEKMOJIEKYISIPHOTO
B3aMMOJCHCTBUS U TEMIIEPATYPbl KUIIEHHU XKHUIKOCTEH"

du3ndeckuii MpakTUKyM 10 Teme "HM3yueHne 3akoHOMepHOCTe
HcnapeHus xxuakocter" umn "MaMepenne yenbHOM TeroTs
IaByieHus Jpaa" win "M3ydenne cBOMCTB HACHIIIIEHHBIX TapoB"
nin "M3Mepenre abcomoTHOM BIaXKHOCTH BO3/[yXa U OIIEHKA
MacchI apoB B noMernieHnn". amepenne ko3 dumnmenta

MMOBCPXHOCTHOI'O HATSXKCHUA

duzndecknii mpakTHKyM 1o Teme "HabnroneHne npespaiieHus
SHEPrUH 3apsHKEHHOTO KOHJIEHCATOpa B SHEPTUIO U3TYUEHUS
ceroaunoga” uinyu "M3yueHue npoTeKaHus TOKA B LIETIH,
cozaepxkailei kouaeHcatop" uinu "Pacnpenenenue pazHOCTH
MOTEHITNANOB (HATIPSDKEHHUSI) TIPH MOCTIEI0BATEILHOM COSTUHEHUHN
KOHJIEHCATOpOB"

duznveckuii mpakTUKyM 1o Teme "HMccnenoBanue cMeIaHHOTro
cOoeIMHEHHUsI pe3ucTopoB” win "M3MepeHue yneabsHoro
CONpPOTHUBJIEHUS MPoBOAHUKOB" uiu "MccnegoBanue 3aBUCUMOCTH
CHJIBI TOKA OT HAIPSHKCHUS JIJIS JIAMIIBI HaKaTuBaHUA"

dusndecknii mpakTUKyM 1o Teme "HabmroneHune anexTponmsa” uim
"N3mepenue 3apsaa onHoBaieHTHOTO noHa" uiu "HccnenoBanue
3aBHCHUMOCTH COIIPOTHUBJICHHUS TEPMOPE3UCTOPA OT TeMIeparyps”
niu "CHATHE BOIBT-aMIIEPHOM XapaKTEpUCTUKH Aroaa"

Pezepsublii ypok. O000111€HHE U cHCTEMaTH3aMs 3HAHUH 110 TeMe
"Kunemaruka"

Pezepsublii ypok. O000111eHHE U cHCTEMaTU3alMs 3HAHUH 110 TeMe
" Tunamuka"

Pezepsublii ypok. O000111eHHE U cHCTEMaTU3alMs 3HAHUH 110 TeMe
"CraTuka TBEepaoro tema"

Pezepsuslii ypok. O000111eHIE U cHCTEMaTU3alMs 3HAHUH 110 TeMe
"3aKOHBI COXpaHEHHs B MEXaHHKe"

Pesepsuelii ypok. O0001IeHNE U CHCTEMATU3AIHS 3HAHHUH 110 TeMe
"OCHOBBI MOJIEKYIIPHOKHHETHYECKOH Teoprn"

Pesepsueliii ypok. O0001IeHNE U CHCTEMATU3AIHS 3HAHHUHN 110 TeMe
"TepmoanHamuka. TeroBbie MarTiHb!"

Pesepsuelii ypok. O00011IeHUE U CHCTEMATU3AIHS 3HAHUN 110 TeMe
"ArperatHble COCTOSTHHS BemiecTBa. Pa3oBbIe Mepexoapl”

Pesepsuelii ypok. O0001IeHNE U CHCTEMATU3AIHS 3HAHUH 110 TeMe
"OnexTpuueckoe mosue"

Pe3eprHbIii ypok. O000IIEHNE U CHCTEMATH3AIT!s 3HAHUHN 110 TEMe
"[TocTOSHHBIN SNIEKTPUUECKUI TOK"

PeszeprHbIii ypok. O000IIIEHNE U CHCTEMATH3AITUs 3HAHUN TI0 TeMe
"ToKH B pa3nuuHBIX cpenax”

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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KomnuectBo yacos
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Jlate

Bcero Kontponbhbie IIpaktudeckue H3YICH
paboThI paboThI
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Tema ypoka

BzaumopeiicTBre NOCTOSIHHBIX MAarHUTOB M POBOJHUKOB C TOKOM.
MarunutHoe none. ['unoreza Ammnepa

Bektop maruutHOM uHIyKIMU. [IpyuHIMI Cynepro3uInu
MAarHuTHBIX NoJIeH. JINHUY MarHUTHOW MHAYKIUU

MaruuTtHoe 1oJie IpoBOJHKUKA ¢ TOKOM. OmBIT DpcTena

Cuna Amnepa, e€ HarpaBJIeHUE U MOZYJIb

Pemenue 3anau

[Tpumenenue 3akoHa Amrnepa. IIeKTPOu3MEpUTETbHbBIE TPUOOPEI

Cuna Jlopenna, e€ HanpaBjieHUE U MOAYJb. JIBIDKEHUE 3apsKEHHOM
YaCTHIIEI B OJHOPOJHOM MarHUTHOM TI0JIE

Pemenue 3amau
Pab6ora cuiel Jlopenna
Pemenue 3amau

MarnutHoe nosie B BeuectBe. GeppoMarHeTuku, napa- u
JIMaMarHeTUKH

OcHoBHEIE cBOHCTBa peppomarneTnkoB. [Ipumenenue
(heppOMarHeTHKOB

Pemenue 3anay no reme "MaraurHoe mose"
Pemenue 3anay no reme "MaraurHoe mose"

SIBnenHue anekTpoMarHuTHOM MHAYKIWH. [IoTOK BekTOpa
MarHUTHOW WHIYKIIUU

O C unnykuuu

3aKOH 3JIeKTpOMarHuTHON uHaykuuu dapanes
Buxpesoe anektpuueckoe nozie. Toku Dyko
OJ1C UHAYKINY B JBUXKYILUXCS TPOBOAHUKAX
Pemienue 3agau

[IpaBuio Jlenua

I/IH):[yKTI/IBHOCTL. KaTyLuKa WHAYKTUBHOCTHU B LCNIHU IMMOCTOSAHHOT'O
TOKa

Srnenue camounnykuuu. /JC caMOMHAYKIINN

BHCpFI/Iﬂ MAarHvuTHOIO MOJIA KaTyIIKU C TOKOM. 9HeKTpOMaFHHTHO€
IoJIe

Pemenune 3amau

O00011IeHNE ¥ cUCTEMATU3aLMA 3HAHUH 110 TEME
"DnexTpoguHaMuKa'"

KonTponbnas pabora o Teme "OnekTpoanHaMHKa"

Konebarenbhas cucrema. CBo6oiHbIE KoNeOanus. [[apMoHHUYecKne
Kose0aHus

Kunemarnueckoe u [MHAMHUYECKOE OIMMCAaHNE KOJe0aTeIbHBIX
IBIDKEHUN

9HCpI“CTPI‘-ICCKO€ omnrcaHue. BRIBOI TMHAMHYECKOTO ONMCAHMS
TapMOHHNYCCKUX KOJIEOaHMI U3 UX OHCPIreTUYCCKOro u
KHMHEMAaTH4YCCKOI'O OITMCaHMus

KonnuectBo yacoB

Jlar:

Bcero Kontponbhbeie Ilpaktudeckune H3YHCE
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paboThI



No Tema ypoka KonnuectBo yacos Jare

n/n Bcero Konrtponbhbie Ilpaktuueckue H3YHCE
paboThI paboThI
31 Awmmmutyna u dhasa koneOaHwi 1
32 [Ilepmon u yactoTa Koyebanuii. [leproa MabIx cBOOOTHBIX 1
KOJICOaHUI MaTeMaTHYeCKOTro MasiTHHKA. [lepro cBOOOIHBIX
KOJICOAHUH MPYKUHHOTO MasTHUKA
33 3aryxatomme kosnebanus. BeiHy)1eHHbIC KOsieOanus. Pe3oHaHc 1
34 Asrokonebanus 1
35 Pemenue 3agau 1
36 VYpok-koH(pepeHms "MexaHnuecKue KoJIcOaHUs B My3bIKATbHBIX 1
MHCTpyMeHTax"
37 O06o0menue u cucTeMaTu3anys 3HaHi 1o TeMe "MexaHndeckue 1
Kosiebanus"
38 DnexrpoMarauTHble kosebanus. KonebaTensHbIi KOHTYD 1
39 ®opmyna Tomcona. CBsI3b aMILIUTYABI 3apsifia KOHACHCATOPA C 1

aMIUTUTYOM CHIIBI TOKA B KOJI€0aTeIbHOM KOHTYpe

40 3akoH COXpaHEHUS SHEPTUM B UJCAITBHOM KOJIe0aTSIIbHOM KOHTYPE 1

41 3aryxarolue 3JIeKTPOMarHUTHbIC KojicOaHus. BeiHyKIeHHBIC 1
AIIEKTPOMAarHUTHEIE KOJeOaHus

42 TlepemeHnHbI! TOK. Pe3nucTop u KOHIEHCATOpP B IIENH EPEMEHHOTI0 1
TOKa

43 Karymika "HIYKTUBHOCTH B IIETIH TIEPEMEHHOTO TOKa 1

44 3akon OMa aJid 31eKTPUUECKON LEMU NEPEMEHHOIO TOKa 1

45 MouiHoCTh NEPEMEHHOTO TOKA. AMIUTUTYTHOE U IEHCTBYIOLIEE 1
3HauEHHUE CUJIBI TOKA U HAMPSHKSHUS

46 Pe3oHaHC B AIIEKTPUYECKON LIETTH 1

47 Penrenue 3amau 1

48 Wneansubiid Tpanchopmarop. [IponsBoacTro, nepemava u 1
nMoTpeOIeHne MEKTPUIECKONR SHEPTUN

49 DKoJOTHUYECKHE PUCKU TIPU MPOU3BOJICTBE IIIEKTPOIHEPTHH. 1
KynpTypa ucnons30Banust 3JEKTPOIHEPTHH B IIOBCETHEBHOM JKI3HU

50 Pemrenue 3agau 1

51 Pemenue 3agau 1

52 0OO0001eHue u cucTeMaTh3anys 3HaHUH 110 TEME 1
"JeKTpoMarHuTHBIE KoeOaHus"

53 Mexanuueckre BOTHBI. XapaKTEPUCTUKNA MEXaHUIECKUX BOJTH 1

54 CaoiicTBa MEXaHUYECKUX BOJIH 1

55 3Byk. XapakTepHCTHKHU 3ByKa 1

56 MWudpasByk u yabrpasByk. LllyMoBoe 3arps3HeHre OKpyKaromei 1
cpebl

57 Pemenue 3amau 1

58 OmnexkrpomarauTHBIC BOJHEL M3IIydeHHE 2JI€KTPOMArHUTHBIX BOJTH 1

59 Dueprus 35eKTPOMarHUTHBIX BOJH. CBOMCTBA 2JIEKTPOMArHATHBIX 1

BOJIH

60 I[Ikaya 3IeKTPOMarHUTHBIX BOJH. [ [pUMEHEHHE DJICKTPOMAarHUTHRIX 1
BOJTH B TEXHUKE H OBITY



No Tema ypoka KonnuectBo yacos Jare

n/m Bcero Konrtponbhbie Ilpaktuueckue H3YHCE
paboThI paboThI
61 IlpwHOMIBI paIHOCBS3HU U TEICBUICHUS. Pagromokarus. 1
DIEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAFOIIECH CPebl
62 Konrponsnas pabora mo teme "Konebanus 1 BOJIHbI" 1 1
63 Cser. 3aK0H IPSIMOJIMHEHHOTO PAaCIIPOCTPAHEHUS CBETA 1
64 Pemenue 3a1a49 Ha IPUMCHEHHE 3aKOHA TIPSIMOJIMHEIHOTO 1
pacmpocTpaHeHusl CBeTa
65 Ortpaxenne cBeta. [Tnockoe 3epkano. Chepuaeckoe 3epKaiio 1
66 IIpemomieHue cBeTa. AOCOMIOTHBIN M OTHOCUTEIIBHBIHN TIOKa3aTelb 1

npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHsblil yron
IIOJIHOT'O BHYTPEHHETO OTPAKECHHUSI

67 Pemenue 3aau Ha IpUMEHEHNUE 3aKOHOB OTPaXKEHUS U 1
NPEIOMIICHHS CBETA

68 Xop myueii B mpusme. Jucnepcus cBera. CoKHBIN cocTaB 0e10ro 1
cBera. IIBer

69 Jlunsel. DoKyCHOE PACCTOSHHUE U ONTHYECKAs CHJIA JIMH3BI 1

70 Tloctpoenue n3oOpakeHUH B TMH3aX U UX CHCTEMaX. Y BeMUCHHE 1
JIMH3bBI

71 Pemenue 3ama4 Ha TOCTPOSHIE N300PAKEHHUH, TIOTYIaeMbIX C 1
MOMOLIBIO JIUH3

72 T'nma3 kak onTHYecKas cucrema 1

73 Pemenue 3anmau. [Ipenenb mpUMEHIMOCTH TEOMETPUIECKON ONITUKK 1

74 CxopocTb CBETa U METOJBI €€ H3MEPEHUS 1

75 Hucnepcus cBeta 1

76 MWHrepdepenmus ceera 1

77 KorepeHTHbIe HCTOUHHUKH. Y CJIOBUS HAOIIOACHNS MAKCUMYMOB U 1
MHUHHMYMOB

78 Peuienue 3agau 1

79 Ilpumenenue uHTEpHEPESHINU 1

80 udpakuus cBera 1

81 Hudpaxumonnas pemérka. Y caoBrue HaOMIOACHUS TTaBHBIX 1
MaKCHMYyMOB

82 Pemenue 3a1a4 1

83 [lomepeunocts cBeTOBBIX BONH. [lomsipuzanus ceeTa 1

84 Pemenue 3a1a4 1

85 CaeroBble SIBJICHUS B IPUPOC 1

86 O000meHue u cucreMaTu3anys 3HaHui o reme "Onruka” 1

87 Konrponbhas pabora o Teme «OnTuka 1 1

88 ['paHMIBI IPUMEHUMOCTH KJIACCUYECKON MEXAaHUKH. 3aKOHbI 1
3MEKTPOAMHAMUKH U IPUHLUI OTHOCUTEIBHOCTH

89 Iloctynarsl cienyanbHON TEOPUN OTHOCHTENBHOCTH 1

90 IlIpocrpancTBeHHO-BpeMeHHOH nHTEpBai. [IpeobpasoBanus 1

Jlopenma. YcnoBrue mpuauHHOCTH. OTHOCHUTEIHHOCTh
OJIHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKPAIEHUE TITUHBI



No Tema ypoka
/11

91 DHeprus ¥ UMIYIbC PENITUBUCTCKON YaCTHIIHI

92 Cas3b Macchl C SHEPTUei U UMITYIIHCOM PETSTHBUCTCKON YaCTHIIHI.

DHeprus MoKost
93 PaBHOBecHOE TEIIOBOE U3IYICHHE
94 3akon cmemenns Buna
95 T'mnoresa M. [Inanka o kBanTax. ®OTOHBI
96 DOwneprus u uMmIyisC hoToHA
97 dotosddext. Onbitel A. I'. Cronerosa. 3akonsl poTorddexra

98 VYpasuenwme DiiHmreliHa a1 porodddexta. "KpacHas rpannma”
doroaddekra

99 Jaenenwue cBera. OnbiThl I1. H. JleOenena
100 BosHOBEIE CBOMCTBA YACTHI]

101 Bomnns! ne bpotins. JnvuHa BoHE 1e bpoiiis u pa3mepsl obmactu
JIOKAJIM3aLUU JBUKYIIEHUCS YaCTHULIBI

102 KopiycKyisipHO-BOJIHOBOM JTyaan3M
103 Audpakmums 31eKTPOHOB HAa KPUCTAILIAX

104 Creunduka n3mepernii B MUKpoMupe. COOTHOIICHHS
Heonpeaenénnocreii ['elizenbepra

105 Pemenue rpaguyeckux 3aaad
106 Pemenne pac4éTHBIX 3a1a4

107 KonutponwHas padora mo temam: "OcHoBbl CTO",
"KopmyckynsipHO-BOTHOBOH yanu3m"”

108 OmeiThl O HccaenoBaHUIO CTpOoeHuUs aToma. [InanerapHas Mmonenb
atoma Pesepdopna

109 Ilocrymnatst bopa
110 Bunsr criektpoB. CriekTp ypoBHEH S3HEPTHHN aToMa BOAOPOAA
111 CnonTaHHOE U BBIHYXJIE€HHOE U3TyYeHHE CBETa

112 Jlazep

113 Hyxnonnas moxens sipa I 'eitsendepra-lBanenko. 3apsin u
MaccoBoe uuciio sapa. zoronsl. PagnoakTuBHOCTE

114 3axon pamnoakTHBHOTO pacnaaa. CBONCTBA HOHU3UPYIOIIETO
n3IydeHus. BiusHue paquoakTHBHOCTH Ha KHUBbBIE OPTaHU3MBI.
Jo3umerpus

115 DHeprus cBs3H HYKJIOHOB B sifpe. SnepHbie cuibl. JledexT Macch
spa. SlaepHbie peakiuu. SaepHbie peakTopsl. [Ipo0sieMbl
YHPaBISIEMOT0 TEPMOSAEPHOTO CHHTE3a. JKOJIOTHUECKUE aCTIEKTHI
Pa3BUTHS SIACPHOM SHEPIETUKHU

116 MeToasl perucTpaIuy 1 UCCIe0BaHUS JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3aUMOACHCTBUS. baproHbl, ME30HBI U
nenTtoHbl. [IpencraBnenue o CranmapTHOM Moxenu. KBapk-
TJIIOOHHAS MOJIEh aIPOHOB

117 ®wuswuka 3a npenenamu CranpaptHoi Mozenu. TéMHast MaTepusl U
TéMHAs dSHepTHsl. EquHCTBO Qu3nyeckoit KapTHHBI MUApa

118 Dramsl pa3BUTHs ACTPOHOMHUU. 3HAUYCHHE ACTPOHOMHUH

KomnuectBo yacos

Jlar:

Bcero Konrtponbhbie Ilpaktuueckue H3YHCE
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Tema ypoka

IIpuMeHNMOCTE 3aKOHOB (GVM3WKH I OOBSICHEHHSI IIPHPOIBI
KOCMHYECKHX 00BEKTOB. METOIBI aCTPOHOMHUYECKUX HCCIICIOBAHUI

CoBpeMeHHbIE ONTHYECKUE TETIECKOTIBI, PaIHOTEIECKOIIbI,
BHeaTMoc(epHast aCTpOHOMUS

Bupn 3Bé3mH0T0 HeOa. Co3Be3mus, ApKUe 3BE3MBI, TIAHETHI, MX
BUIUMOE IBIKEHIE

Comnueunas cucrema. Comnrie. CojlHEUHAsT aKTUBHOCTE. VICTOYHUK
suepruu CoJiHIa U 3BE3]

3BE31bI, UX OCHOBHBIE XapaKTepUCTHKH. [luarpaMma
"CIIeKTpaIbHBINA KJIaCC — CBETUMOCTD"

3Be3bI IIIaBHOH MOCIIEN0BATEILHOCTH

Bayrpennee crpoenue 38E31. CoBpeMEHHBIC MIPEACTABICHUS O
MIPOUCXOXKIEHUH U 3BoJfory CONHIA U 3BE3/1. DTaIlbl )KU3HU 3BE3]T

Mineunsiii [Tyte — Hama I'anaktuka. Tumnsl ragaktuk. Y€pHele
JBIPHI B SApax rajJakTUK

Bcenennas. Pacimpenne Beenennoii. 3akon Xa66mna. Teopust
Bonemioro B3psiBa. PenukroBoe uznyyeHue

Maciurabnas cTpykTypa Beenennoii. Meraranakruka
Hepeménnpie mpoOieMbl aCTPOHOMUU

®dusnueckuil mpakTukym 1o teme "McciaenoBanne MarHuTHOTO
OJIs1 HOCTOSTHHBIX MarauToB' win "HcciieqoBanue CBOMCTB
¢deppomarnernkoB" wiu "HcciienoBanre AeHCTBUS TIOCTOSHHOTO
MarHura Ha pamKy ¢ TOKOM"

®u3nvecKuil MpakTUKyM 1o Teme "M3mepenne cuisl Amnepa" uiu
"H3ydeHne 3aBUCUMOCTH CUJIBI AMIIepa OT CHJIBI TOKa'" WK
"OmnpeneneHne MarHUTHOW MHAYKIUU HA OCHOBE U3MEPEHUS CUIIbI
Awmmnepa"

®dusnueckuil npakTukym no reme "VcciaenoBanue sBIECHUS
3JIEKTPOMArHUTHON HHAYKIuK" i "OnpenencHue HHIyKIINA
BHUXPEBOTO MarHUTHOTO TOs"

Du3nUecKuil MpakTUKyM 10 TeMme "VcciaenoBanue sBICHUS
camomuAyKIu" win "COopKa MOJIETH 3JIEKTPOMArHUTHOTO
reHepartopa"

OusnuecKnii NpakTUKYM 10 Teme "M3mepenne neproaa cBOOOAHBIX
KoJIeOaHUI HUTSIHOTO U MPYKMHHOT'O MasiTHUKOB"

Ousnueckuii npakTHKyM 110 Teme "lIpeoObpa3zoBaHue SHEPTUH B
MPYKMHHOM MasTHUKE"

®uznveckuil MpakTUKyM 1o Teme "HMccienoBanne nepeMeHHOT0
TOKa Yepe3 MOCIe0BATEIbHO COEANHEHHBIE KOHACHCATOP, KaTyIIKY
u pesuctop" win "MccrienoBanue paboThl HCTOYHUKOB CBETA B IIEMH
MIEPEMEHHOTr0 TOKa"

OU3NIECKHUI MPaKTUKYM 10 TeMme "M3yueHune mapameTpoB 3BYKOBOM
BOJIHBI"

®uzndecKkuil MpakTUKyM 1o Teme "M3MepeHne nokasaremis
npenomiieHus ctekna" uiy "llonydeHne n3o0paxeHus B CUCTEME U3
TJIOCKOTO 3epKaa U JTUH3bI"

®dusnueckuil mpakTukym o reme "McciaenoBanue 3aBUCUMOCTH

KomnuectBo yacos

Jlar:

Bcero Konrtponbhbie Ilpaktuueckue H3YHCE
paboThI paboThI



No Tema ypoka KonnuectBo yacos Jare

n/m Bcero Konrtponbhbie Ilpaktuueckue H3YHCE
paboThI paboThI

(hOKYCHOTO pacCcTOSTHUS OT BeIlecTBa (Ha MpuMepe KHUIKHUX JINH3)"
i "V3mepenne GOKyCHOTO PacCTOSIHHS PacCenBaOIINX JIMH3"

140 ®uzmgeckuii mpakTuKyM 1o Teme "Habmonerne audpakummy, 1 1
uHTep(EPECHIINY U TOJIIpU3aIuy ceera'

141 Pusnyeckuii npakTHKyM 110 Teme "OmnpenenaeHne UMITYIbca 1 1 1
SHEPIUH PENATUBUCTCKUX YacTHII (110 hoTorpadusm TpeKoB
3apsDKEHHBIX YACTHL B MATHUTHOM I1oJie)"

142 ®uznueckuii npakTukyM no teme "M3mepenue nocrosHuoil [Inanka 1 1

Ha ocHOBe nccienopanus Gotorddexra” nn "MccnenoBanue
3aBUCHMOCTH CHJIBI TOKA Yepe3 CBETOIUO OT HAIPSDKEHHUS "

143 ®uzmdeckuii mpakTUKyM 1o Teme "MccnenoBanue criekTpa 1 1
PaspeREeHHOr0 aTOMapHOT0 BOIOPO/Aa U U3MEPEHHUE TIOCTOSTHHOM
Punoepra"

144 ®uzndeckuii mpakTUKyM 1o Teme "HccnenoBanue paguoakTuBHoro 1 1

¢oHa c ucronp3oBanueM no3uMeTpa” wim "M3ydeHne moriomeHus
OeTa-gacTull amOMHUHHEM"

145 ®usuyeckuii npakTUKyM 1o Teme "Habmroaenus 3BE€31H0T0 HebOa 1 1
HEBOOPYKXEHHBIM TJIa30M C HCIIOJIE30BaHUEM KOMITBIOTEPHBIX
TIPHUIIOKEHUH [T OTIpeeNIeH sl TTOJI0KEeHNST HeOEeCHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE c03Be3ausi CEBEPHOTO MOIyIIapust U
sapkue 38&311b1" win "Habmonenus B reneckorn JIyHbI, TIaHET,
TYMaHHOCTEH U 3BE3THBIX CKOILJICHUI"

146 OO6o6mieHne u cuctemMarru3anus 3HaHui. Ponb Gusuku n 1
ACTPOHOMUH B SKOHOMHYECKOH, TEXHOJIOTMIECKOM, COI[MATBHOMN U
3THUYECKOH chepax NesATeTbHOCTH UeIoBeKa

147 OG6obuieHue u cuctemMaTu3anys 3HaHui. Posb 1 Mecto pu3uku u 1
ACTPOHOMUU B COBPEMEHHOM HAyYHOU KapTHHE MHpa

148 O06oOiieHre u cucTemMaTu3anus 3Hanui. Ponb pusnueckoit Teopuu 1
B ()OPMHUPOBAHNH TIPEICTaBICHH O (PU3NIECKON KapTHHE MHpa,
MecTO (PU3HYECKOI KapTHHBI MHUpPa B 00IIIEM PSy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEACTABICHUIA O IPUPOJIC

149 O06o061enne U crucTeMaru3anys 3Hannil mo reMe "Kunemaruka"
150 OO6Gob1enne u cucremaru3anus 3Haduil mo reMe "Kunemaruka"

151 OO6Go061uienue u cucreMaru3anus 3HaHuii 1o reMe " Jluaamuka'
il

e

152 O6o006meHue U cucTeMaTu3anus 3HaHui 1o teme "CraTuka
TBepaoro Tena'

153 O06o061eHNEe ¥ cucTEMATH3alUMs 3HAHUM 110 TeEMe ""3aKOHBI 1
COXpaHEHHUs B MexaHuKke"

154 O60061eHne U cucTeMaTu3anus 3HaHui 1o Teme "OCHOBBI 1
MOJICKYJIIPHO-KMHETHYECKON Teopun"

155 O6obuieHue u cucteMaTu3anus 3Hanui mo treme "TepMonnHamuka. 1
TemnoBblie MaruHBL"

156 O6006mmeHue u cucTeMaTH3ausl 3HaHUH 110 TeMe " ArperaTHbie 1
cocTosiHMs BeliecTBa. PazoBbie nepexo bl

157 OO6o06menHre 1 cucTeMaTH3aus 3HaHUH 110 TeMe "' DIeKTpHIecKoe 1
nose"

158 O6o61ienne u crucreMaru3anus 3HaHnil 1Mo TeMe "T1ocTOsTHHEBIH 1



No Tema ypoka KonnuectBo yacos Jare

n/m Bcero Konrtponbhbie Ilpaktuueckue H3YHCE
paboThI paboThI

ANEKTPUICCKHIH TOK"

159 O6o06meHue U cucTeMaTu3anys 3HaHui 1o teme "TOKH B 1
pasIUYIHBIX cpemax”

160 OO6ob61ienne u cucreMaru3anus 3Hanuii 1o reMe "MarautHoe moie” 1

161 Pesepsusrii ypok. O000mIeHHEe 1 cHCTEMaTH3AIHs 3HAHUN TI0 TeMe 1
"DneKTpoMarHuTHas HHIYKIHS"

162 PesepsHsrii ypok. O000IIeHHEe ¥ cHCTeMaTH3aIHs 3HAHAHN TI0 TeMe 1
"MexaHndeckue KoineOaHus"

163 PesepsHBrii ypok. O000IIeHNE U cHCTEMAaTH3AIHs 3HAHUN TI0 TeMe 1
"DneKTpoMarHuTHeIE KoieOaHus"

164 PezepsHsrii ypok. O000IIeHNE U cHCTEMAaTH3AIHs 3HAHUHN TI0 TeMe 1
"MexaHn4ecKHe U 3IeKTPOMarHUTHbIE BOJIHBI"

165 PesepsHsrii ypok. O000IIeHNE U cHCTEMAaTH3AIHs 3HAHUN TI0 TeMe 1
"Onrtuka"

166 PesepsHBIif ypok. O000IIeHNE U cHCTEMAaTH3AIHs 3HAHAN TI0 TeMe 1
"OcHoBbl CTO"

167 PesepsHblii ypok. O000IICHNE U CHCTEMAaTH3allksl 3HAHUH 110 TeMe 1
"KopmyckynsipHO-BOTHOBOH yanu3m"

168 PesepsHbIii ypok. O000IICHNE U cCHCTEMAaTH3allksl 3HAHUM 110 TeMe 1
"®uzuka aToma"

169 PesepsHbiii ypok. O000IICHNHE U CHCTEMAaTH3AIMs 3HAHUN 110 TeMe 1
"®u3uKa aTOMHOIO SApa U AIEMEHTAPHBIX YacTHIl"

170 PesepsHbiii ypok. O000IICHNHE U cCHCTEMAaTH3allksl 3HAHUH 110 TeMe 1
"OnemeHTsl acTpoduzuku”

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 4 16

YYEBHO-METONYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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