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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no (u3uke Ha ypOBHE CPEAHETO 001Iero oOpa3zoBaHus pazpaboTaHa Ha
OCHOBE IOJIOXKEHU U TpeOOBaHUH K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHON
nporpammsl, ipeactabiieHHbIX B DI'OC COO, a taxxke ¢ yu€roM (denepanbHOi padboyeit
nporpaMmbl Bocniutanus u Konuenuuu npenojaBanus yueOHoro npeamera « Pu3nukay B
oOpa3zoBaTenbHbIX opraHuzanusax Poccuiickoit denepannu, pealns3yromux OCHOBHBIC
o0pa3oBaTeIbHbIE MPOTPAMMBI.

[IporpamMma 1o ¢u3uke ompenenser o0s3aTeNbHOE MPEAMETHOE COJEp>KaHuE,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BATEILHOCTh M3YYEHHUS TEM M Ppa3/iesioB
y4eOHOTO MpeaMeTa ¢ yU€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU
y4eOHOTO TpoIiiecca, BO3PACTHRIX 0COOEHHOCTEH oOyuaromuxcs. [IporpamMmma mmo ¢usnke
Aa€T MpeICTaBICHHE O LIETISX, COJIEPKaHuu, 00IIel cTpaTeruu 00y4eHus, BOCIIUTAHUS U
pa3BUTHS O0yUaIOIIMUXCs CpeacTBaMu yueOHoro npeamera «dusznka» Ha yriyoJI€HHOM
YpPOBHE.

N3yuenue kypca ¢usznku yriryOoJEHHOTO YPOBHS MO3BOJISIET peaju30BaTh 3aJadyu
npodecCHOHANBFHOW OpPUEHTAIlMH, HAMPABICHO HA CO3JAHHUE YCIOBUN JUIS MPOSIBICHUS
CBOMX HHTEIUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaKIbIM OO0YyJarolInMCs,
KOTOpble  HEOOXOJIMMBI  JJii  TPOJOJDKEHHs  O00pa3oBaHHMs B OpPraHHU3aIUsAX
MpoEeCCHOHAIBHOTO  O00pa30BaHUS IO  PA3JIUYHBIM  (PU3UKO-TEXHUYECKUM U
WHXECHEPHBIM CITCIIHATLHOCTSIM.

B mporpamMme mo ¢u3uke ompenensioTcs IUIaHUPYEMBbIE PE3yJIbTaThl OCBOCHUS
Kypca (GU3MKM Ha YpPOBHE CpeIHEro oOmiero oOpa3oBaHUs: JUYHOCTHBIC,
MeTarpeIMETHbIC, peIMETHBIE (Ha yriIyOs€HHOM ypoBHE). HayuHo-MeToqomornueckon
OCHOBOM 17151 pa3pabO0TKu TPEOOBAHMI K JIMYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM
pe3ynbTaTaM 00ydaroluXcsi, OCBOMBIINX MpOrpaMMy Mmo (hHU3MKE HAa YPOBHE CPEIHETO
oO1iero oOpa3oBaHusi Ha YrIIyOJEHHOM YpOBHE, SIBJISIETCS CHCTEMHO-JESITEIbHOCTHBIM
MTOAXO/.

[Iporpamma o Gpu3uKe BKIIOYALT:

IUTAaHUPYEMBIE PE3YNIbTaThl OCBOCHHUS Kypca (pU3MKHU Ha yriyOJIEHHOM YpPOBHE, B
TOM YHCJIE IPEIMETHBIC PE3yIbTAThI MO T0/1aM 00yUCHUS;

cojiepkanue yueOHoro npeamera «dusukay 1mo rojgam oOy4eHusl.

[Iporpamma no pusrke UMeeT MPUMEPHBIN XapakTep U MOXKET ObITh UCIIOJIb30BaHa
VUUTEIAMHA (PU3UKH 17151 COCTaBJICHHUS CBOMX PAO0OUYUX MPOTPAMM.

[IporpamMma mo (u3MKe HE CKOBBIBAET TBOPUECKYIO HHHIIMATUBY YUUTENCH U
MPEIOCTABIIAECT BO3MOKHOCTH JJIs PEeaTM3allii Pa3InIHBIX METOJINYECKUX MOJXO0I0B K
npernofaBaHuio  (QU3MKM Ha YrayOJIEHHOM YpOBHE TIpU YCIOBHHM COXPAaHEHUS
00s13aTEIHPHON YaCTH COJIEPIKaHMS Kypca.

du3nka KaKk HayKa 0 HauboJsiee OOIMUX 3aKOHAX MPHUPOJIbI, BHICTYIAs B Ka4yeCTBE
y4eOHOro TpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHHH 00
okpyxkatomeM wmupe. IIkonbHBIM Kypc (U3MKM — CHCTEMOOOpPa3yIOmMi IS
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3MUECKHE 3aKOHBI JIEKAT B
OCHOBE TMPOIIECCOB W SIBICHHM, W3ydyaeMbIX XUMHUEH, OWoJoTHel, (HUINIECKOM



reorpadueit u actpoHomueil. Mcmnonb3oBaHue M aKTUBHOE MpPUMEHEHHE (U3UYECKUX
3HAHUH OMPEAENIUIIO XapaKTep U OYpHOE pa3BUTUE Pa3HOOOPA3HBIX TEXHOJIOTUH B chepe
SHEPreTUKH, TPAHCIOpPTa, OCBOEHHUS KOCMOCA, MOJIYYEHHS HOBBIX MaTe€pUalOB C
3aJJaHHBIMU CBOWCTBaMu. M3yueHne Qpu3uku BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa oOydwaromierocs, B (OpMUPOBAHHE YMEHHU
NPUMEHSTH HAyYHBIN METO]I TO3HAHUS MPHU BHITIOJHEHUN UMHU YU4€OHBIX UCCIIEAOBaHMM.

B ocHOBY kypca (pu3uku Ha ypOBHE CpeHEro 00IIero 00pa3oBaHUs MOJOKEH P
uJel, KOTOPbIE MOXHO pacCMaTPUBATh KaK MPUHIUIBI €T0 IIOCTPOCHHUS.

Hoea uenocmunocmu. B COOTBETCTBUH C HEU KypC SBISIETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3leloB (U3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DH3HUKHU.

Hoesa 2zenepanuzayuu. B cOOTBETCTBUM € HEW MaTepual Kypca GU3MKu 00beTMHEH
BOKpYr ¢usnyeckux teopuil. Bemymmum B Kypce sBisercs (HopMHpoBaHHE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.

Hoea cymanumapusayuu. EE peanuzanusi NIpeanonaraeT HCIOJIb30BaHNUE
T'YMaHUTAPHOTO MOTEHIMaNa (GU3NIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTUSA (PUBUKHU
C pa3BUTHEM OOIIECTBAa, a TakKXe C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMH MPOOIEMaAMHU.

Hoesa npuknaonon wnanpaenennocmu. Kypc ¢Gusuku yriayOn€HHOrO YpOBHSA
IIPEANOIAraeT 3HAaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJIOTHYECKUX
IIPWIOKEHUN M3YYEHHBIX TEOPUH U 3aKOHOB. IIpu 3TOM paccMaTpuBarOTCsS Ha YpOBHE
oOILIMX MPECTAaBICHUN U COBPEMEHHbBIE TEXHUYECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea 3Konozuzayuu  peanusyercss IOCPEACTBOM  BBEJICHHUS  DIIEMEHTOB
coJlepKaHMsl, MOCBSIIEHHBIX 3KOJOTMYECKHM MpoOJeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBl C pa3BUTHEM TEXHUKM U TEXHOJOTHMM, a Takke O0OCyXIeHus mpodiieM
paloHaIbHOIO MPUPOIOTIOIB30BAHUS U 3KOJIOTHUYECKON O€301MacHOCTH.

OcBoeHMe cojiepKaHUs MPOTrpaMMbl O (PU3MKE AOIKHO OBITH MOCTPOECHO Ha
NPUHIUIIAX CHCTEMHO-AEATENBHOCTHOTO moaxoAa. [ns ¢usuku peanmusanuss 3THX
NPUHLMIIOB Oa3upyeTcss Ha MCHOJIb30BAaHUM CaMOCTOSITEILHOTO 3KCIEpUMEHTa Kak
MOCTOSIHHO JIeHCTBYIOMIETO (hakTopa yuebHoro mporiecca. Jis yrinyOon€HHOro ypoBHS —
3TO CHUCTEMA CaMOCTOSTEIBHOTO YYEHHUYECKOTO 3KCHEPUMEHTA, BKIHOYAKOLIETO
(pOHTANIbHBIE YYEHUYECKHE OIBITHI IPU U3YYEHUU HOBOTO MaTepuaiia, 1adopaTopHbIe
paboTel ¥ paboThl mMpakTUKyma. [Ipu STOM BO3MOXKHBI JIBa CIOCO0a peanu3aluu
¢u3nyeckoro NpakTukyma. B mepBom ciydyae npakTUKyM MPOBOAUTCS JIMOO B KoHIe 10
u 11 kmaccos, 1160 mocie MepBoro ¥ BTOPOro MOJIYTOAUN B KaXKIOM M3 3TUX KIIACCOB.
Bropoii cioco6 — 310 nHTErpanusa padoT NpakTUKyMa B CUCTEMY JIA0OPATOPHBIX padoT,
KOTOpPBIE MPOBOJSATCS B Mpoliecce n3yueHus pasaena (temsl). [Ipu aTom nmoa paboramu
MPaKTUKyMa MOHUMAETCS CaMOCTOSTEIbHOE HCCIEAOBaHUE, KOTOPOE MPOBOAUTCS IO
PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAa 0€3 MOMAaroBoi HHCTPYKITUH.

B nporpamme no ¢gusuke cucreMa yueHHYECKOTO 3KCIEPUMEHTA, J1abOpaTOPHBIX
paboT U MpaKkTHUKyMma MpPEJCTaBIIEHAa €IUHBIM MepedyHeM. BbIOop TeMaTuku A 3THUX
BUJIOB  YYEHMYECKHX  MPAKTUYECKUX  PabOT  OCYHIECTBISETCS  y4aCTHUKaAMU
00pa30BaTeNbHOrO MpoLecca UCXOs U3 OCOOEHHOCTEH MOYpPOUHOTO IJIaHUPOBAHUS U



ocHameHust kabunera ¢usuku. [Ipu 3ToM obecrnieunBaeTcsi OBlIaJIeHNE O0yYAIOIIIMMHUCS
YMEHUSIMU MPOBOAUTH MPSIMbIE U KOCBEHHbIE U3MEPEHUS, UCCIIEA0OBAHMS 3aBUCUMOCTEM
(Y3MYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB MO MPOBEPKE MPEI0KEHHBIX TUIIOTES.

Bonbioe BHIMaHUE yIeIsSeTCsl PEIICHUIO pacu€THRIX U Ka4eCTBEHHBIX 3a1a4. [Ipu
ATOM JIJIA pAcUETHBIX 3a/1a4 MMPUOPUTETOM SIBIITFOTCS 3a/1a4U C SIBHO 33JJaHHOUW M HESBHO
3aJlaHHON (PU3NYECKONW MOJIEIbIO, MO3BOJIAIONINE MPUMEHSATh HM3yUYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jiena Kypca, TaK U UHTErpupys MpUMEHEHHE 3HAaHUN
W3 pa3HBIX pasne’nioB. [ KadecTBEHHBIX 3a/Jad NMPHOPUTETOM SIBJISFOTCS 3aJaHUs Ha
0o0BsCHEHHE/MPEICKa3aHue TPOTEKaHUS (U3MUECKUX SBJICHWA H TPOIECCOB B
OKpY’)Kalolel KU3HHU, TpeOyrolue BbIOOpa (PU3MYECKON MOJACIH Il CUTyalluu
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBUu ¢ TpeboBanusimu GI'OC COO k marepuanbHO-TEXHHUYECKOMY
o0ecrnedyeHn0 y4eOHOro mporecca Kypc (QU3MKH YriayOnEHHOrO ypOBHS Ha YPOBHE
CpelHero o01ero o0pa3zoBaHus JOJKEH U3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOMHETA.
B xabunere ¢usuku NOKHO OBITH HEOOXOIMMOE JTabOopaTopHOE 000PYIOBaHUE IS
BBITIOJIHEHUSI YKA3aHHBIX B IIpOrpaMMe Mo GU3HKE YICHUYECKUX OMBITOB, JIA0OPATOPHBIX
paboT u paboT MpaKTUKyMa, a TAKKE IEMOHCTPAIIMOHHOE 000PY/I0BaHUE.

JlemoHCTpanmmoHHOE 000pyAOBaHNE (GOPMHUPYETCS B COOTBETCTBUHU C MPUHITUTIOM
MUHHAMAQJIBHOH JOCTaTOYHOCTH W OO0ECIeYyMBaeT IIOCTAHOBKY TIIEPECYHCICHHBIX B
nporpamMme Mo (U3UKE KITIOYEBBIX JEMOHCTpAIlUi JUIsl UCCIENOBAHUS H3Yy4aeMbIX
SIBJICHUM U MPOIIECCOB, IMIUPUUECKUX U (PYHTaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHU .

JlabopatopHoe 00OpyAOBaHUE i1 YYECHHUUECKUX  MPAKTUYECKUX  pabdoT
dbopMHpyeTCS B BUIE TEMAaTHICCKUX KOMIUICKTOB U 00SCIIEYMBACTCS B pacu€Te OHOTO
KOMIUJIEKTa Ha JBYX OOydYalmmxca. TeMarndeckue KOMILIEKThl JabopaTOpHOTO
000pyI0BaHUS IOJKHBI OBITh TOCTPOSHBI HA KOMITJIEKCHOM UCTIOJIb30BAHUH aHAJIOTOBBIX
U U(pPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTENBHBIX CHCTEM B BHUIE
1U(pOBBIX TaOOPATOPHUH.

OCHOBHBIMHU TIEJISIMH H3y4eHUsI PU3UKHU B 00111eM 00pa30BaHUU SBIISFOTCS:

dbopMHpoBaHKE WHTEpEca M CTPEeMJICHUs O0YYalolmUXCsi K HayYHOMY H3YYCHHIO
MIPUPOJIBI, PA3BUTHE WX MHTEIUIEKTYATbHBIX U TBOPUYECKHUX CITOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJI¢ TO3HAaHUSA W (QopMHUpOBaHUE
MCCJIEIOBATEIIHCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTaTa H3yYeHUS OCHOB
CTpOEHHUS MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DM3HUKU;

dbopMupoBaHUEe YMEHUN OOBSCHATH SIBICHHUS C MCIOJb30BAaHUEM (DU3NUECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMHupOBaHWE TIPEACTABICHHA O POMM (PU3UKK IS Pa3BUTHSA  JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cdepax Oymaymiel mpodeccHoHaTbHON
JESATETBbHOCTH, CBSA3aHHBIX C (PU3UKOM, TOATOTOBKA K JAJIbHEHIIIEMY OOYYCHHIO B 3TOM
HaIlpaBJICHUY.



JlocTmkeHne STUX Lenedl 00ecrneuynBaeTCs pEIIeHHEM CIEIyIOIMMUX 3a1ady B
npoliecce u3y4eHus: Kypca (U3MKU Ha YPOBHE CPEIHEro 00I1Iero 00pa3oBaHus:

NpUOOpPETeHHE CUCTEMbl 3HAHUKW 00 O0O0mUX (QU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSAX, BKIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (PU3HUKY, DJIEKTPOIMHAMUKY,
KBAaHTOBYIO (PM3HKY U JIEMEHTHI aCTPOPU3UKH;

dbopMHpOBaHWE YMEHUW NPUMEHSTh TEOPETUYECKHE 3HAHUA I OOBSICHEHUS
bu3MYecKuX SBJICHUA B TPUPOAEC U Ui NPUHATUS MPAKTUYECKUX PEIICHUNA B
MOBCEHEBHOM JKH3HM;

OCBOEHHE CIOCOOOB PEIICHHUs Pa3IMUYHBIX 3a/ad C SIBHO 33JaHHON (U3UYECKOM
MOJIETIBIO, 3a71a4, IOIPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3JaHle (PU3NIECKON MOJIETH,
aJIcKBaTHOM yCIIOBUSAM 3aJa4i, B TOM YHCJIE 3a/la4 MH)KEHEPHOT'O XapaKTepa;

NOHUMaHUE PU3NYECKUX OCHOB U IPUHIIUIIOB JIEUCTBUSI TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUSA HA OKPYKAIOLLYIO CPENY;

OBJQJCHUE METOJJaMH CaMOCTOSITEJIbHOTO IUJIAHUPOBAHUS U  TPOBEIACHUS
(bU3MYECKUX SKCIEPUMEHTOB, aHAIM3a M WHTEpPIpeTaluu UHpopMaIuu, onpeaeacHus
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTAaTa;

CO3[IJaHHE YCIOBUI [JIl pa3BUTHUS YMEHHUM IPOEKTHO-HUCCIIEI0BATEIbCKOM,
TBOPUYECKOU JICSITETbHOCTH;

pa3BUTHE HHTEpeca K cepam mpodecCHOHaNbHON eATEIbHOCTH, CBA3AHHOU C
(bU3UKOM.

B cootBerctBuu ¢ tpedoBanusmu GI'OC COO yrnyOnéHHbIN YPOBEHb U3YUCHUS
yueOHoro npeamera «Du3nka» Ha ypPOBHE CpeHEro o01iero 0opa3oBaHus BHIOUpaETCS
OoOy4aronIMMuUCs, MIAHUPYIOIIMMU MNPOAODKEHUE 00pa3oBaHUs IO CHEUUATBbHOCTIM
(hU3UKO-TEXHUUECKOTO MPOUIISL.

Ha wuzydenne ¢usuku (yriyOn€HHBIH YpPOBEHb) Ha YPOBHE CpPEIHEro OOIIETro
oOpazoBanust orBoautcs 340 vacos: B 10 kimacce — 170 wacos (5 yacoB B Henento), B 11
kimacce — 170 gacoB (5 4acoB B HEICIIO).

[Ipensaraemelil B mporpamMme 1o pu3HKe nepeyeHb Ja00paTOPHBIX U MPAKTUUECKUX
paboT ABISETCS PEKOMEHIOBAHHBIM, YUHUTEIb JIeJIaeT BEIOOP MPOBEACHMS TaO0OpaTOPHBIX
paboT U OMBITOB C YYETOM HHIUBHUIYATBHBIX OCOOEHHOCTEHN 00yUYaromuxcs.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunbiii MeTO IO3HAHUS PUPOABI.

®dusuka — pyHIaMeHTanbHasg HaykKa o npupoze. HayuHslil MeTo MO3HaHUS U METO/IbI
UCCJIEeI0BAHUS (PUBUYECKUX SIBJICHUU.

OKCnepuMEeHT | TeOopusi B IIpoliecce TMO3HaHus npupoabl. HaOmogenue wu
IKCIIEPUMEHT B (DU3HKE.

Croco6bl  m3MepeHuss  (PU3MYECKUX BEIMYMH  (QHAJOTOBBIE W IH(POBHIE
U3MEpUTENbHbIE PUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocTH U3MEPEHHUM PU3NYECKUX BETUYHUH (a0COIIOTHAS M OTHOCUTENIbHAS).

MonenupoBanue ¢GU3MUECKUX SIBICHUM M TpolLEccOB (MaTepHalibHas TOYKa,
aOCOJIOTHO TBEPIOE TEJNO, HACAIbHAS KUAKOCTh, WICANbHBIM Ta3, TOUCUHBIA 3apsn).
['unote3a. PU3NYECKHI 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTH. PU3NYECKasI TEOPHUS.

Ponb u Mecto gusuku B GOpMHUPOBAHUM COBPEMEHHOW HAYyYHOM KapTUHBI MUpPa, B
IIPAKTUYECKOMN ACATEIBbHOCTH JIOJIEH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomeol, npaKmuKym.

WN3mepeHne cWiibl TOKa W HANPSDKEHUS B LIENM IOCTOSHHOTO TOKA NPH MOMOIIA
aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIHHBIX TPUOOPOB.

3HakoMcTBO ¢ IudpoBol Jnaboparopuet no ¢usuke. I[lpumepsl u3MepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pasznea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanunueckoe ABukeHUE. OTHOCUTENBHOCTh MEXAHUYECKOro ABMkeHus. Cucrema
OTCYETA.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHHUKHU.

Pannyc-BexkTop MaTepuanbHOM TOYKH, €r0 MPOEKIMM HAa OCH CHUCTEMBI KOOPIMHAT.
Tpaexropusi.

[Tepemerienne, ckOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTepUaIbHONU TOUKH, X MTPOEKIIMHU HAa OCH CUCTEMBI KOOpAMHAT. CI10KEHUE MepEeMEIICHUI
Y CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PpPABHOYCKOPEHHOE MPSIMOJMHEMHOE JIBUKEHHE. 3aBUCHUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHMS U ITyTH MaTEPUAIIBHON TOYKHA OT BPEMEHHU U UX rpaduKH.

CBobOomHOoe TaJicHWe. YCKOpeHHE CBOOOJHOrO majcHus. JIBmkeHue Tena,
OpOILIEHHOTO IO YIJIOM K FOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH M YCKOPEHHUS
MaTepUaIbHOM TOYKHU OT BPEMEHH U UX rpadUKHu.

KpuBonuneitnoe paBuxkeHue. [[BU>KE€HHE MaTEepUAIBHOW TOYKH MO OKPY>KHOCTH.
VYrioBas u nuHeHas ckopocTh. Ilepnon m dacrora obpamienus. LleHTpocTpeMuTenbsHOe
(HOpMaJIbHOE), KacaTelbHOE (TAaHT€HIIMAIBHOE) U TTOJTHOE YCKOPEHUE MATEPUAIBHOM TOUKH.

TexHuyeckue yCcTpoMCTBa M TEXHOJOTMYECKHE IPOLECCHI: CIUIAOMETD, IBUKECHUE
CHaps/I0B, LICTIHbIE, IIeCTepEHYAThIC U PEMEHHBIE MTEpEeAaun, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.



Mopgens cucteMbl OTCU€Ta, WIUIIOCTPALMS KHUHEMATUYECKUX XAPAKTEPUCTHUK
JBHOKCHUSL.

Crioco0Obl uccieoBaHusl TBUKEHUIA.

Nnnroctpanus npeiesibHOrO NEPEX0/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue TBUKEHUMN C UCTIOJIb30BAHUEM MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmionenue pABWKeHHs Tena, OpOIIEHHOTO TOJ YIJIOM K TOPH30HTY U
TOPU30HTAJIBHO.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yriI0BOM CKOPOCTH B PEIYKTOPE.

CpaBHeHUE MTyTeH, TpaeKTOpPUN, CKOPOCTEH MBHXKEHHUS OJIHOTO M TOTO K€ Tejia B
Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3y4yeHne HepaBHOMEPHOTO ABMKEHUS C LIEJIBIO ONPEIEIECHUS MTHOBEHHON CKOPOCTH.

W3mepeHne yCKOpEHMs IpU MPSIMOJMHEHHOM PAaBHOYCKOPEHHOM JBWKEHUU I10
HAKJIOHHOU TTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JBUKEHUU.

W3mepenne yckopeHusi CBOOOJHOro NaAeHUA (PEKOMEHJOBAHO HCIOJb30BaHUE
udpoBoit 1aboparopun).

W3ydyenune OBUXKEHHs Tejla, OpPOLIEHHOTO0 TOpU30HTaIbHO. [IpoBepka TUIOTE3Bl O
OpsIMOl  MPONOPUMOHAIBHONW 3aBUCUMOCTH MEXKIY AAJIbHOCTBIO MOJETA U HAYaIbHOU
CKOPOCTBIO TeJla.

W3y4yeHue ABUKEHUS Tella [0 OKPYKHOCTH € ITIOCTOSIHHOW 10 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTU TepHoJa OOpallleHuss KOHUYECKOT0 MasTHUKAa OT €ro
napameTpoB.

Tema 2. /lunamuxa.

IlepBbiii  3akoH Hprorona. HuepuwmaneHble cuctemsl  oTcuéra. [IpuHnun
otHocutenpHocTH ['anunes. HeuwHepuumanbHble cuCTeMbl OTCYETa  (ONpEIENECHuUE,
MIPUMEPBHI).

Macca rena. Cuna. [IpyHnun cynepno3unuu Cuil.

Bropoit 3akoH HproToHa 111 MaTepuanbHOM TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepranbHbIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHUS. OKBUBAJCHTHOCTh TI'PABUTALMOHHOW W HWHEPTHOM
MAacchl.

Cuna TspkecTH. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO TaJeHUs] OT BBICOTHI Ha
MOBEPXHOCTHIO TUIAHETHI U OT reorpaduyeckod MUpOThL. [[BUxkeHne HEOECHBIX Tel U MX
cnyTHUKOB. 3akoHbl Kemiepa. IlepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABHXKYIIErocs ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TPEHHUSI CKOJIBKEHUSI M CUJIa TPEHHS TOKOSI.
Koadhdurment tpenus. Cuna conpoTUBIEHUS MPU JABMKEHUH Tela B )KUAKOCTH WJIM rase,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO ABUKEHHUS.

Hasnenune. 'mapocratuueckoe napienue. Cuna Apxumena.



TexHuyeckue ycTporucTBa U TEXHOJIOTUYECKUE MPOLIECCHI: MOAINIHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HabGmronenue qBukeHus Tell B UHEPIUATbHBIX U HEMHEPIIMABHBIX CUCTEMAaX OTCUETA.

[IpyHLIMTO OTHOCUTENIBHOCTH.

Kauenue nByX IMIMHAPOB WM IIAPOB Pa3HOM MACChI C OJJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEIBHO HEMHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE paBHOAECHCTBYIOLIEH TPUIIOKEHHBIX K TE€Iy CHJI C TPOU3BEIECHUEM MACChI
T€JIa Ha €r0 YCKOPEHHE B MHEPLUUAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BO3HUKAIOIIUX B PE3YIbTATE B3aUMOJICHCTBUS TEN.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOIBEME U ITA/ICHUH.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomel, npaKmuKym.

W3mepenre paBHOAEHCTBYIOUIEH CHJI NpU JBWKEHUH OpycKa MO HAKIOHHON
IIJIOCKOCTH.

[IpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JBMXXKCHHS Opycka MO HaKJIOHHOU
IIJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €70 MAaCCHI.

HccenenoBanre 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U PE3UHOBOM
o0Opasie, oT ux aedopMarium.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBA3AHHBIX HUTHIO, IEPEKUHYTON Yepe3 JErKUii
OJI0K.

N3mepenue koadduivieHTa TpPEeHUS MO BEJIMYMHE YIVIOBOTO KO3 @uimeHTa
3aBUCHMOCTH Frp(N).

UccnenoBanue JBHXKEHHUS Opycka MO HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
Kod(pUIeHTOM TpEHUSI.

N3yueHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomoTHO TBEpHOe Teno. [loctynaTenbHoe M BpamaTesibHOE JBH)KEHHE TBEPIOIO
Tena. MOMEHT CHIIBI OTHOCHUTENBHO OCH BpameHus. [limewo cumbl. CrioxxeHue cuil,
MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHs TBEPAOTO TeEIA.

VYcroiunBoe, HeyCcTOHYNBOE, Oe3pa3TMIHOE paBHOBECHE.

TexHuueckue  yCTpOMCTBA M TEXHOJOIMYECKUE  MPOLECCHI:  KPOHILUTENH,
CTPOUTENBHBIN KpaH, pelI€TYaThie KOHCTPYKIUU.

Hemoncmpauuu.

YcnoBust paBHOBECHSL.

Bunel paBHOBecHs.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

HccenenoBanne ycioBUM paBHOBECHS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILCHUS.

KoHcTpynpoBanue KpOHIITENHOB U PaCUYET CUJT YIIPYTOCTH.



N3ydeHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONIOPBHI.

Tema 4. 3axonwl coxpanenus 6 mexanuke.

NMnynec MaTepuanbHOM TOYKM, CHCTEMBI MaTepHaibHbIX TOoudeK. lleHTp Macc
CHUCTEMBI MATEPUAIBHBIX TOUEK. Teopema O IBU>KEHUHU LIEHTPa Macc.

NMnynbe CUITBI M U3BMEHEHHE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umIiynbsca MaTepuanbHOM TOUKHU. [IpencraBienue 0 coOXpaHEeHUH MOMEHTA
MMITYJIbCA B LIEHTPAJIbHBIX MOJAX.

PaGoTa cuibl Ha MaIOM U Ha KOHEYHOM IepeMelieHuu. ['paduyeckoe npeacraBicHue
pabOThI CUJIIBI.

MOIIHOCTH CUJIBI.

Kunernueckas sHeprus MaTepualibHOM TOUKH. TeopeMa 00 ”3BMEHEHHH KHHETUYECKON
SHEPrUU MAaTEPUAIBHON TOUKH.

[loreHuuanbHple ¥ HENOTEHIMAaJbHblE  Cuibl. [loTeHnuanbHas  >HEPrus.
[ToTennmanbHas sHEprus ynpyro neopmMupoBaHHOW NpykuHBL. [loTeHIMaNbHAs YHEPTUs
T€Ja B OJAHOPOAHOM TIpaBUTAaUMOHHOM Tone. [loTeHmmanbHas odHeprus Tena B
I'PaBUTAIIMIOHHOM I10JI€ OJIHOPOJHOTO Iapa (BHYTpU U BHE mapa). Bropas xocmuueckas
CKOpOCTb. TpeThs KOCMUYECKAs! CKOPOCTb.

CBsi3p pabOThl HENOTEHUMAIbHBIX CHJI C H3MEHEHHEM MEXaHWYECKOM HHEpPrUH
CHCTEMBI TeJI. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPTUH.

VYrpyrue u HEynpyrue CTOJIKHOBEHHS.

YpasHenue bepHyium 11 uaeanbHOU JKUAKOCTU KaK CIEACTBUE 3aKOHA COXPAHECHUS
MEXaHUYECKON SHEPTUM.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: IBUKEHUE PAKET, BOJIOMET,
KOMEP, MPY>KUHHBIA MUCTOJIET, TUPOCKOI, GUTYPHOE KaTaHUE HAa KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOIITHOCTH CHUJIBL.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHNUU PabOTHI.

B3auMHbIe npeBpallieHus KHHETUYECKOW U MOTEHIUAJIBHOM SHEPT UM ITPU IEMCTBUU HA
TEJIO CUJIBI TSYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomaol, npaKmMuKym.

N3mepeHne nMmyJiibea Tejia o TOpMO3HOMY MYTH.

W3mepenune cuibl TATH, CKOPOCTH MOEINN 3JIEKTPOMOOMIIS M MOLITHOCTH CHJIBI TSITH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3mepeHrne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY IYTH.

CpaBHeHHME U3MEHEHUSI TOTEHIIMALHOM SHEPTUU MPYKUHBI ¢ paOOTON CUIIBI TPEHUSI.

Omnpenenenre paboThl CUIIbI TPEHUSI IPU IBUYKEHUU TeJla M0 HAKJIOHHOM MI0CKOCTH.

Pasznea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.



Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIApHO-KnHeTndeckod teopun (MKT), ux ombiTHOE
obocHoBanue. Jlubdysus. bBpoyHOBckoe nBWKeHHE. XapakTep JABUKCHUS U
B3aMMOJICHCTBUS YaCTHUL BellecTBa. MoJenu CTpOEHHUsI ra30B, JKUIKOCTEN U TBEPABIX TEI U
00OBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THUX Mojenied. Macca U pa3mepbl MOJIEKYII
(aromoB). KommmuectBo BemectBa. [loctosnnas ABorapo.

TennoBoe paBHoBecue. TemmnepaTypa u criocoOb! e€ uzmepenus. [llkana Temmnepatyp
Llenbcus.

Mopens uaeanbHOro rasa B MOJIEKYJISIPHO-KMHETHUYECKOM TEOpHM: YacTULBI rasa
JIBHXKYTCSI XaOTUYECKH U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

["a30BbIe 3aKkoHbI. Y paBHeHHEe MeHneneeBa—Knanelipona. AOcotoTHas Temieparypa
(mkama Temneparyp KenbBuna). 3akon /lanpTona. M3omponeccsl B HI€aJbHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ 'paduyeckoe NpeACTaBICHUE H30IMPOLIECCOB:
HU30TepMa, U30Xopa, u3obapa.

CBs3p MEXIy JABICHHEM M CpPEIHEH KUHETHYECKOW 3HEpPrueil MOCTyNnaTeabHOro
TEIJIOBOTO JBMKEHUS MOJIEKYJ] HICANIbHOrO ra3a (OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHUH UJICATBLHOrO Iasa).

CBsi3p  aOCOJIIOTHOM TeMIepaTypbl TEPMOJMHAMHUYECKOH CHCTEMBI CO CpeaHEi
KMHETHYECKOW SHEPTUEN MTOCTYIATEIBHOIO TEMJIOBOTO IBHKEHHUS €€ YaCTHULL.

TexHuyeckue ycTpoCTBAa U TEXHOJIOTMYECKUE IPOLIECCHI: TEPMOMETpP, OapoMmeTp,
IIOJIy4YE€HHE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTUL] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Juddy3us xxuaKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenn KpuCTauIMYeCKUX PEMIETOK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuKym.

HccnenoBanue mpouecca yCTaHOBJIEHUS! TEIJIOBOTO PaBHOBECHS MPHU TEIIOOOMEHE
MEXKy FOpsiYer U XOJI0JHON BOJOM.

N3ydeHne n30TepMUUYECKOTO Mpolecca (PEKOMEHI0BAaHO MCIOJb30BaHuEe U(BPOBOI
Jaboparopun).

N3yyenune n30X0pHOro mnporecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckass (TJ[) cucrema. 3amaHue  BHEIIHMX  YCIOBUM IS
TEPMOJMHAMUYECKON CHUCTEMBbl. BHemHne u BHYTpeHHUE mapamerpol. [lapamerpsl
TEPMOJIMHAMHYECKOW CHUCTEMBI KaK CpEIHHE 3HAYEHHs BEJIMYUH, OIMCBHIBAIOIIUX €€
COCTOSIHHE Ha MUKPOCKOITHYECKOM YPOBHE.



Hynesoe Hayaso TEPMOJUHAMUKH. Camonpoun3BosbHas penakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopenbs uaeanbHOro rada B TEPMOJMHAMUKE — CHUCTEMa YpPAaBHEHUI: ypaBHEHHUE
MenneneeBa—KnaneipoHa W BBIPQXEHHUE U1 BHYTPEHHEH DHEPIUM. Y CIOBUS
MPUMEHUMOCTH 3TOW MOJIENM: HHU3KAas KOHLEHTPALMS YaCTHUL, BBICOKHE TEMIEpaTyphl.
BripaxkeHue 1511 BHYTPEHHEN S3HEPTUHM OJJHOATOMHOTO UJI€aJIbHOIO rasa.

KBa3zucratnueckue u HECTaTUUECKUE MPOIIECCHI.

OnemeHntapHas paboTa B TepMOAMHAMHKE. BpruncieHne paboThl 1O rpaduky
npoliecca Ha pV-nuarpamme.

Temonepegada kak croco0 M3MEHEHUS! BHYTPEHHEW 3HEPrUM TEPMOIUHAMUYECKON
cucteMbl 6e3 coBepiieHus1 paboThl. KOHBEKITHS, TEMIIOMPOBOTHOCTD, H3TyUCHHUE.

KommuecTtBo Temnorsl. TemnoéMKoCTh Tena. YaelnbHas U MOJIIPHAs TEIIOEMKOCTH
BelIECTBA. Y paBHeHUE Maliepa. Y ienbHas TEIIoTa Cropanus Tommsa. Pacuér konmyectsa
TEIJIOTHI TipH Terionepenaye. [louarue 06 anqnabaTHOM mpoIiecce.

[lepBblii 3aKOH TEpMOJIMHAMHUKH. BHyTpeHHssi sHeprus. KoamuecTBo TEmIOTHl U
paboTa Kak Mephl U3MEHEHUSI BHYTPEHHEHW SHEPTUU TEPMOJUHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEpMOOWHAMHMKH I PAaBHOBECHBIX ITPOLIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE€ TEPMOJMHAMUYECKOW CHCTEMBI MPOXOAUT E€AUHCTBEHHAs
annabara. AOCOJIIOTHAS TEMIIEpaTypa.

BTopoii 3akOH TEpMOJMHAMHUKHA JI1 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaTh TEIUIOTY OT 0oJsiee XOJIOAHOTO Tella K Oosiee HarpeToMy 0€3 KOMITCHCAIMU
(Knay3uyc). HeoOpaTuMOCTh IPUPOIHBIX ITPOIIECCOB.

[TpunHIUIBL AecTBUS Ter1oBbIX MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTUYECKUE AaCMEKThl HCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNie. TemnoBoe
3arps3HEHUE OKPYKAIOIICH CPE/Ibl.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE  IPOILECCHI:  XOJIOAUJIBHUK,
KOHJUITMOHEP, TU3EIIbHBIN U KapOIOpaTOPHBIN JBUTATENH, MapoBas TypOuHa, TOTy4YCHHE
CBEpXHU3KHX TeMIepaTyp, YTWIM3ALMUS «TEIUIOBBIX» OTXOJIOB C HCIOJIb30BAHUEM
TEIJIOBOT'0 HACOCA, YTUJIU3AIMs OMOOPTaHUYECKOTO TOILJIMBA JJISl BHIPAOOTKU «TETUIOBOM
U DJICKTPOIHEPTUH.

Hemoncmpauuu.

H3menenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHuu.

Bo3aymHoe orauso.

CpaBHeHME yAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanne aguabaTHOTO Iporiecca.

KomrbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenue yaeabHON TENI0EMKOCTH.

Hccnenosanue npoliiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanne aaunabaTHOTO Iporecca.



N3ydeHne B3aMMOCBS3M DHEPIUM  MEKMOJIEKYJIDHOTO  B3aUMOJCUCTBUA U
TEMIEPATYPhl KUTIEHUS AKUTKOCTEH.

Tema 3. Azpecamnivie cocmoanus eewyecmea. Pazoevie nepexoowl.

[lapooOpa3oBanue u KoHJeHcauusa. McmapeHue W KumneHue. YAelbHas TeruioTa
napooOpa3oBaHusl.

HacellieHHbIE 1 HEHACBIIEHHbIE Napbl. KauecTBEHHass 3aBUCUMOCThH IUIOTHOCTH U
JABJICHUSl HACBIIIEHHOTO Iapa OT TEeMIIepaTypbl, HX HE3aBUCHUMOCTh OT OOBEMA
HACBIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT 1aBJICHUS B KUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTENbHAS BIIAXKHOCTb.

Teépnoe Tteno. Kpucramnuyeckue u amopdHble Tena. AHU30TPOINUS CBONCTB
KpuctayioB. [InaBnenue u kpuctanmuzanus. Y ienbHas TeIoTa miasienus. Cyomumanusi.

Hedbopmaru TBEpOTO Tena. Pactsokenne u cxxatue. Casur. Moayns FOnra. [penen
ynpyrux nedopmaiui.

TemoBoe pacmpeHue >KUAKOCTEM U TBEPABIX Tell, OOBEMHOE U JIMHEWHOE
pacuimpeHre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHWW YacTHI[ BEIIeCTBA Kak MpPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa30BbIX MEPEXOJAX.

YpaBHeHue TerIoBoro OanaHca.

[ToBepxHocTtHoe  HaTsbkeHue. KodpuIMEHT MOBEPXHOCTHOIO  HATSKEHUS.
Kanumnsipasie siBiieHus. [laBiieHWe 10J HWCKPUBIEHHOW MOBEPXHOCTBIO KUIAKOCTH.
®opmyna Jlannaca.

TexHUYecKue yCTpPOWCTBA W TEXHOJOTMYECKHUE MPOLECCHI: JKHUJKHE KPHUCTAIUIBL,
COBPEMEHHbBIE MaTEPHUAIIBI.

Hemoncmpauuu.

TermoBoe pacmMpeHue.

CBONCTBA HACBIIICHHBIX apOB.

Kunenune. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CwmaunBaHue.

Kanumisipasie sBiaeHUS.

Mopaean HEeHBIOTOHOBCKOM JKHUIKOCTH.

CriocoObI M3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BELECTBA.

Buaer nepopmarmii.

Hab6mrogenue manbix nedopmanuii.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCIIAPEHUS JKUIKOCTEN.

N3mepenue yaenpHON TENI0ThI IUIABICHUS JIbA.

N3ydyeHne CBOMCTB HACBILIEHHBIX IAPOB.

N3mepenne abCoIOTHOM BIIaKHOCTH BO3yXa M OLIEHKA MAcChl MapOB B TIOMEIICHUH.

N3mepenne ko3¢ dumpreHTa moBEpXHOCTHOTO HATSIKCHHUS.

N3mepenue moayns FOnra.



HccnenoBanue 3aBUCUMOCTH ie(OopMaliii PE3UHOBOTO o0pasiia OT MPUII0KEHHON K
HEMY CHUJIBI.

Paznea 4. JaekTpoanHamMuka.

Tema 1. dnekmpuueckoe noJe.

OnekTpu3auuss Tea W €€ MNpOsABICHUSA. OJEKTpUYECKHil 3apsna. JlBa Buna
ANEKTPUUYECKUX 3apsAa0B. [I[pOBONHUKH, TUAIEKTPUKHU U MTOITYIIPOBOJHUKHU. DJIEMEHTAPHBIN
ANEKTPUUYECKUH 3aps]l. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsiioB. Toueunsie 3apsabl. 3akoH Kymona.

OnekTpudeckoe nose. Ero neiicTBre Ha 3JIEKTPUYECKUE 3apsibl.

Hanpspok€aHoCTh dekTpuueckoro nojis. [IpoOubiit 3apsa. Jlunuyn HanmpsKEHHOCTH
NIEKTpUYECKOro nojst. OMHOPOIHOE IIEKTPUUYECKOE TOJIE.

[loTeHUHAIBHOCTh ~ AJIEKTPOCTATHUECKOTO  Toyisl. Pa3HOCTh MOTEHIHMAIOB U
HanpsbkeHue. [loTeHnuanbHas sHEprus 3apsiia B dJeKTpocTatnyeckoM mose. [loTenuman
ANEKTPOCTATUYECKOTO MOoJsA. CBSI3b HANPSKEHHOCTU MOJISI U Pa3HOCTU MOTEHIIMAIOB IS
AIEKTPOCTATUYECKOTO OIS (KaK OJTHOPOJIHOTO, TaK U HEOJTHOPOIHOTO).

[IpuHIMT CYyNIEPIO3UIIUN FIECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsiga. [lone paBHomMepHO 3apsbkeHHON cdepbl. [lone paBHOMEpHO
3apsOKEHHOTO 10 00bEMY T1apa. [lone paBHOMEpPHO 3apsKEHHON OECKOHEYHOM MIOCKOCTH.
Kaptrnbl mTuHAN HAOPSKEHHOCTU ATUX MOJIEW U SKBUIMOTECHIIMAIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JMpAeKTpUKU B AJEKTPOCTATUUECKOM Toje. JludjekTpudeckass MPOHUIIAEMOCTh
BEILECTBA.

Konpencatop. DIeKTpOEMKOCTh KOHJEHCATOpa. DJIEKTPOEMKOCTh  IIJIOCKOTO
KOHJIEHCaTopa.

[lapamnensHoe coenuHeHHe KoHAeHcaTopoB. IlocnegoBaTenbHOE COEIUHEHUE
KOHJIEHCATOPOB.

DHeprust 3apsHKEHHOr0 KOHEHCATopa.

JIBr>keHME 3apsyKEHHOM YaCcTHIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TOJIE.

TexHuueckue yCcTpoWCTBA M TEXHOJOTMYECKHE  MPOLECCHI:  BJIEKTPOCKOII,
ANEKTPOMETp,  BJEKTPOCTaTHUYeCKas  3allluTa,  3a3€MJICHHE  JJIEKTpOnpuOOpOB,
KOHJIeHcaTophl, reneparop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DJIEKTPUYECKOE T0JI€ ABYX 3aps’KEHHBIX TUIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Ban e ['paada).

[IpOBOAHUKH B AIIEKTPUUECKOM MOJIE.

DneKkTpocTaTuuecKas 3anuTa.

YCTpOMCTBO U AEUCTBUE KOHAECHCATOPA IIOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJICKTPOEMKOCTH IIJIOCKOTO KOHJAEHCAaTOpa OT IUIOMIAAU IIJIACTHH,
PACCTOSIHUSI MEXAY HUMU U JUJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOoPa.

3apsiiKa U pas3psiika KOHJIeHCaTopa Yepe3 Pe3UCTop.



Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

OueHka cujl B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HaOnronenne mnpeBpalieHuss SHEPruu 3apsyKEHHOTO KOHJEHCATopa B AHEPIUI0
W3JIyYEHUs CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LIETIH, COAEPKAIIE KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMANOB (HAIMPSOKEHUS) TPU TOCIEA0BATEIHHOM
COCJIMHEHUH KOHJECHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmMpuiecKuili mox.

Cuiia toka. [TocTosIHHBINM TOK.

YcioBust CyleCTBOBaHHSI MOCTOSTHHOTO SJIEKTPUYECKOrO0 TOKa. MCTOYHWMKHM TOKa.
Hanpsoxenue U u D/1C é.

3akon Oma Jig yyacTka IeMu.

DNEKTPUYECKOE CONPOTUBIICHHE. 3aBUCHUMOCTh CONPOTUBIECHUS OTHOPOIHOTO
MPOBOJHUKA OT €O JJIMHBI U TUIOLIAU MOMEPEYHOIO CEYEHUs. Y IEIbBHOE COMPOTUBIIEHUE
BEIIECTBA.

[TocnenoBaTenbHOE, NApPAJIEILHOE, CMEIIAHHOE COCIMHEHNE MPOBOJIHUKOB. Pacyér
Pa3BeTBIEHHBIX AekTpuueckux uemnei. [Ipasuna Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [xxoyns—JIeHna.

MOUIIHOCTB 3NIEKTPUUYECKOTO TOKA. TernnoBasi MOITHOCTG, BBIAEIsIEMas HAa PE3UCTOPE.

OJIC m BHYTpEHHEE COINPOTUBIIEHHWE HCTOYHHMKA TOKAa. 3akoH Oma i MOJIHOU
(3aMKHYTO#1) 2JIeKTpUUECKOM 1enu. MOITHOCTh UCTOYHMKA ToKa. KOpOTKOe 3aMbIKaHUE.

KonzeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHuyeckne ycTpoucTBa M TEXHOJOTMYECKHUE MPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTart, CYETUUK IIEKTPUIECKON IHEPTUH.

Jemoncmpayuu.

N3mepeHre Cuiibl TOKa U HaIMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTHA CHJIBI TOKAa OT HAIpPSDKEHUS IS PE3UCTOPA, JIAMIIbI
HaKaJIMBaHUS U CBETOAUO/A.

3aBUCUMOCTh COMPOTUBJICHUS WIMHAPUUECKUX MPOBOJIHUKOB OT JIJIMHBI, IIOIIAAH
MOINEPEYHOr0 CEYCHUS U MaTepuaa.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT COINPOTUBIICHHS TPU IMOCTOSSHHOM
HaIPSKEHUH.

IIpsimoe wm3Mepenue IJIC. KopoTkoe 3aMbIKaHME TaJdbBaHUYECKOI'O 3JIEMEHTa |
OIIeHKa BHYTPEHHETO COMPOTHUBIICHHUS.

Crnioco0Obl coeMHEHUs1 UICTOYHUKOB Toka, DJIC GaTtapeii.

HccnenoBanrie pa3HOCTH MOTEHIIMATIOB MEXIY MOJTI0CAMU MCTOYHUKA TOKA OT CHUJIbI
TOKa B IEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne CMEIIAaHHOTO COCAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanrie 3aBUCUMOCTH CUJTbI TOKA OT HANPSKEHUS JJ1S1 JTaMITbl HAKAJIMBAHUS.

YBenuueHue npejiesia u3MepeHus amnepMerpa (BoJabTMETPa).



N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd D/[C raqbBaHMYECKOTO 3JE€MEHTa OT BPEMEHU IpU
KOPOTKOM 3aMbIKaHHUHU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXAY MOJTOCAMU UCTOYHUKA TOKA OT CHUJIbI
TOKAa B LEIH.

HccnenoBanre 3aBUCUMOCTH TMTOJIE3HOM MOITHOCTY UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3nuunbix cpedax.

OnekTpuyecKkas MPOBOJMMOCTb PA3IMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJUMOCTH
TBEPIABIX METAUIOB. 3aBUCHUMOCTh COINPOTUBIICHUS METAUIOB OT TEMIIEPATypBhl.
CBepXnpoBOIUMOCTb.

DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MomynpoBonuuku. CoOCTBEHHAas: U MPUMECHAs MPOBOJAWMOCTH MOJIYIPOBOTHUKOB.
CaoiictBa p—n-niepexoza. [loaynpoBoAHUKOBBIE PUOOPHI.

ONEKTpUYECKU TOK B DJEKTPOJITAX. OJIEKTPOJMTHYECKAS  JUCCOLMALIMS.
Onextposns. 3akoHbl Papajes ISl SJIEKTPOIIN3a.

DJIEKTpUYECKUA TOK B Ta3ax. CaMOCTOSTENbHBIM W HECAMOCTOSITEIIBHBIA pa3psii.
PaznuuHbie THIIBI CAMOCTOSTENBRHOTO pa3pana. Monnus. [lnazma.

TexHUYeCKHEe YCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: Ia30pa3psiIHbIC JIaMIIbL,
JJIEKTPOHHO-JIy4eBasi TpyOKa, TOJYNPOBOJHUKOBBIE MPUOOPHI: JUON, TPAH3UCTOP,
doTtoanon, CBETOAMOJ, TralbBaHHKa, padUHUPOBAHWE MEIM, BBIUIABKA AJTIOMUHMUS,
AIIEKTPOHHASE MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

3akoHbI dJiekTponu3a Papanes.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3IyXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmronenue amexTposusza.

N3mepeHnne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanye 3aBUCHMOCTH CONPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIEPATYPBI.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKYU JUOJA.

Pu3nyecKuil NPaKTUKYM.

CnocoObl u3MepeHus: (PU3NYECKUX BEJIMYMH C HUCHOJIb30BAHUEM AHAJIOTOBBIX U
HU(POBBIX U3MEPUTEIBHBIX MNPUOOPOB U  KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEIIbHBIE MOTPEIIHOCTH U3MEpEeHU pr3nueckux BennyuH. OueHka
TPaHUL] TOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX W3MEPEHUMN, HCCIICIOBAHUN 3aBUCUMOCTEH (hU3UYECKHUX
BEJIMUMH, TIPOBEpPKAa TMPEJIOKECHHBIX TUnore3 (BoIOOp u3 paboOT, ONHCAaHHBIX B
TEMaTUYECKUX pa3ienax «YUYEeHUYECKHH SKCIEepUMEHT, JabopaTopHble paloTHl,
MPAKTUKYM»).

MesknpeaMeTHbIE CBSI3H.



N3yuenne kypca ¢usuku yriayOs€HHOro ypoBHs B 10 Kiacce OCYyLIECTBISIETCS €
YU4ETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C KypcaMH MaTE€MaTUKH, OMOJIOIHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemusie noHAMUA, CEA3AHHBIE C UYYEHUEM MEMO006 HAYUHO20
no3HanuA: SIBICHUE, HAy4YHbIH (aKT, rumnoresa, (u3nyeckas BEJIUYMHA, 3aKOH, TEOpus,
HAOJIIOJIEHUE, OSKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJENIb, HW3MEPEHHUE, MOTPEIIHOCTH
W3MEPCHU, U3MEPUTETHLHBIC MPUOOPHI, UPPOBAsI TAOOPATOPHSL.

Mamemamuxka: peuieHue cucteMbl ypaBHeHuHW. JluneitHas Qynkuus, mapabona,
runep6oia, ux rpaduku U CBOMCTBA. TpUroHOMeTpUuYecKre (QYyHKIUHU: CUHYC, KOCHUHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. BEKTOPHI M UX MPOEKLIUN
Ha OCH KOOPJHMHAT, CI0KEHNE BEKTOPOB.

Buonozusa: wmexaHuyeckoe IBWKEHHE B JKUBOM mpupoae, Auddys3us, ocMoc,
TEIUJIOOOMEH JKMBBIX OpPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAIOIIEH Cpenpl,
yTUau3anuus OMOOPraHNYeCKOro TOIUIMBA JJIsl BIPAOOTKHU «TEMJIOBOW» U AJIEKTPOIHEPTHUH,
IIOBEPXHOCTHOE HATSHKEHUE M KAIWIUISIPHBIC SIBICHMS B IPUPOJE, MIEKTPUUECKUE SIBJICHUS
B KWBOW MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJb
BEILECTBA, MOJISIPHAs Macca, IOJIyYEeHUE HaHOMAaTepHaJIOB, TEIIOBBIE CBOMCTBA TBEPIBIX
T€JN, >KUAKOCTEM M Ta30B, JXKUIAKHE KPUCTAJUIbI, 3JIEKTPUYECKHE CBOMCTBA METAILIOB,
IIEKTPOJIUTUYECKAS JUCCOLMALINS, FaJbBAHNUKA, JIEKTPOHHAS MUKPOCKOIIUSI.

TI'eocpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXAHM3MOB, YUYET
CyXOro M JKUIKOTO TpPEHUS B TEXHHMKE, CTAaTUYECKHUE KOHCTPYKIHUH (KPOHILUTEHH,
peméTyarble KOHCTPYKINHN), UCIIOJIb30BAHNE 3aKOHOB COXPAHEHUS MEXAaHUKH B TEXHUKE
(rupockomn, BOAOMET M ApPYTHE), BUraTeilb BHYTPEHHErO CroOpaHus, mapoBas TypOuHa,
OBITOBOM  XOJIOAWJIBHHMK, KOHAMIIMOHEP, TEXHOJIOTMM [OJY4YEHUSI COBPEMEHHBIX
MaTepHaioB, B TOM YHKCJI€ HAHOMATEpUaJOB, U HAHOTEXHOJOTHH, 3JIEKTPOCTATUYECKAS
3aluTa, 3a3€MJIEHUE 3JIEKTPONpUOOpOB, Ta3opaspsAHble JaMIlbl, MOJIYHPOBOJIHUKOBHIE
npuoOOpPHI, TAIbBAaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopaencTBre NOCTOSTHHBIX MArHUTOB U ITIPOBOJTHUKOB C TOKOM. MarHuTHOE MoOJI€.
BekTtop MarHuTHOM WMHAyKUMM. lIpuHIMII Cyneprio3uiuy MarHWTHBIX TOJIeW. JInHUM
MarHUTHOW WHIYKIIUH.

MarnuTtHoe 1oJie TpOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U KPYTOBOTO
BUTKa). OnbIT Dpcrena.

Cunia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna JlopeHua, e€ HampaBieHUE U MOAYJib. J[BUKEHHE 3apsiKEHHOW YacTUIbl B
OJIHOPOJHOM MarHuTHOM Tosie. Paborta cuibl JlopeHia.

MaruauTHoe nosie B BeuiectBe. DeppoMarHeTUKH, napa- U TUaMarHeTHUKH.



TexHuyeckue yCcTpomcTBa U TEXHOJIOTMYECKHUE MPOLECCHI: MPUMEHEHNE MOCTOSTHHBIX
MarHUTOB, JJIEKTPOMArHuTOB, TECTEP-MYJIbTUMETP, JJICKTPOABUTATENb SIKOOHU, yCKOpUTEIH
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpauuu.

KaptuHa nuHUN HMHIYKIWKA MArHATHOTO TOJISI TIOJIOCOBOTO M TOJIKOBOOOPA3HOTO
MOCTOSIHHBIX MarHuTOB.

KaptuHa nuHWIA MarHUTHOM WHAYKUWHM TOJS JJWHHOTO MPSIMOTO MPOBOJHUKA H
3aMKHYTOTO KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

B3anmopeiicTBue IByX NIPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAKEHUSI MMyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIIMTT ACHCTBUSA DIEKTPOU3MEPHUTEIILHOTO MPUOOpa MarHUTOSIEKTPUICCKOM
CHUCTEMBI.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomol, nPAKMUKYM.

HccnenoBanre MarHuTHOTO TMOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue AeMCTBUS OCTOSTHHOTO MarHUTa Ha paMKy € TOKOM.

N3mepenue cuiibl AMriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpenerneHne MArHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHHUS CUJIbI AMIepa.

Tema 5. InexkmpomacHumnas uHOYKyus.

SIBNeHME ANEKTPOMAarHUTHOM MHAYKINH. [I0TOK BekTOpa MarHuTHOM MHAYKUIMU. DJ1C
WHIYKIUU. 3aKOH 3JEKTPOMArHUTHOW WHAYyKIuuU Papaznes. BuxpeBoe 3JIEKTpUUYECKOE
nosne. Toxku Dyxo.

OJ1C nHAYKIMY B MPOBOJHUKE, ABUKYIIEMCS B OTHOPOJJTHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. Karylika WHAYKTMBHOCTH B LENMH MHOCTOSHHOIO TOKa. fBiIeHHE
camouHaykiuu. IJIC caMOMHIYKIHUH.

DHEeprus MarHuTHOTO TOJIST KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHndeckue yCTpOMCTBA U TEXHOJOTMYECKHE IMPOLECCH: MHAYKUHWOHHAs IEYb,
COJICHOM /I, 3alIUTa OT 3JEKTPU3ALUH TEJl IPU JBUKEHUU B MATHUTHOM I10JI€ 3€MIIH.

Hemoncmpauuu.

HaOmronenue siBfieHUst 3JIEKTPOMarHUTHOW MHAYKITUH.

UccnenoBanne 3aBucuMoct DJIC MHAYKIIMU OT CKOPOCTH U3MEHEHHUS MAarHUTHOTO
MIOTOKA.

[IpaBuno Jlenua.

[TameHrie MarHuTa B aTFOMUHUEBOM (MEIHOM) TpyOe.

SIBieHrE CAaMOMHIYKIIMH.

UccnenoBanne 3aBucumoctd DJ[C caMOMHAYKIUH OT CKOPOCTH H3MEHEHUS CHUJIbI
TOKA B LICTIN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuKym.



HccnenoBanre sSBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHue MHIYKIUY BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue siBIEHUS] CAMOUHAYKIIHH.

COopka MoJien 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Koyiedanus.

KonebatenbHas cuctema. CBOOOAHBIE KOJIEOAHNUS.

['apmonnueckue konebanus. Kunematmyeckoe W JWHAMUYECKOE OIHCaHUE.
DHEpPreTUYecKoe OINUCaHue (3aKOH COXpaHEHUsl MeXaHW4ecKoil »sHepruu). BeiBon
JUHAMUYECKOTO OMNUCAHUs TapMOHUYECKUX KOJIeOaHMM U3 UX DHEPreTHYECKOro M
KMHEMAaTUYECKOTO OTTUCAHUSI.

Ammuutyna u (aza konebanuii. CBs3b aMIUTUTY/IbI KOJICOAHUI UCXOTHON BETUINHBI
C aMIUIUTYJaMU KOJEOaHH €€ CKOPOCTH U YCKOPEHHUSI.

[leppuon wu wyacrora konebanmii. Ilepuox MmanbIx CBOOOJHBIX —KoJieOaHUM
MaTeMaTU4ecKoro MasaTHuka. [lepuos cBoOOAHBIX KOJeOaHUI MPY>KUHHOTO MAasITHUKA.

[lonarue o 3aryxaromux KoJsieOaHusiX. BeIHyXIeHHBbIE KojieOaHus. Pe3zoHaHc.
Pe3onancHas kpuBas. BiusiHue 3aTyxaHusl Ha BUJ pE30HAHCHOUM KpUBOM. ABTOKOJIEOaHUSI.

TexHuyeckue yCcTpoilcTBa U TEXHOJOTHUUECKUE MPOLIECCHl: METPOHOM, Yachl, Ka4yelH,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKCHUS.

Habnrogenne HE3aBUCUMOCTH IE€pUOJAa MallbIX KoJIeOAaHMH TIpy3a Ha HHUTH OT
aMILTATYBI.

HccnenoBanue 3aTyxaroluX KoJieOaHUNW M 3aBUCUMOCTH TEpPHUOJa CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHUSI.

HccnenoBanue koneOaHuid rpy3a Ha MacCUBHOM MPYXKUHE C LEIbI0 POpMUPOBAHUS
IpeICTaBICHU 00 UIeaTbHON MOJEIH MPY>KMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS PHEPTUH MPU KOJICOAHUAX Tpy3a Ha MPY>KUHE.

HccnenoBanrie BIHYKICHHBIX KOJIEOaHUI.

HaOmronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepenune neproaa cBOOOIHBIX KOJIEOAHUN HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

N3yuyenune 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJIeOaHUN Ha yIIPYTOM IOIBECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOaHUH.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUH.

Tema 2. InekmpomazHumHnsle Korebanus.

Konebarenbupiii kKoHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJICOAHUS B HJI€abHOM
KojebarenbHoM KOoHType. @opmyna Tomcona. CBsi3b aMIUIUTY/IbI 3apsia KOHAEHcATOpa C
aMIUTUTYJION CHJIBI TOKA B KOJIEOATETLHOM KOHTYE.

3aK0H COXpaHEHUS PHEPTUH B UACAUTHBHOM KOJe0aTeIbHOM KOHTYPE.



3aryxarolue >3JeKTPOMAarHuTHbIE KoJjieOaHusl. BbIHYXIEHHbIE SJEKTPOMArHUTHbIE
KoJIe0aHusl.

IlepemenHbI1 TOK. MOIIHOCTH NTEPEMEHHOIO TOKA. AMIUIUTYAHOE W JIEUCTBYIOLIEE
3HAQUYEHHME CHJIbI TOKA W HAMPSHKEHUS MPU pa3InyHON (opMe 3aBUCUMOCTH MEPEMEHHOIO
TOKA OT BPEMEHH.

CuHycouanbHbIi TEPEMEHHBIA TOK. Pe3nucrtop, KOHAEHCAaTOp M  KaTyllKa
VWHIYKTUBHOCTH B LIENU CHHYCOMJAJIBHOIO MIEPEMEHHOI0 TOKa. Pe3oHaHC TOKOB. Pe3oHanc
HaIPSHKEHUM.

Uneansubiii  Tpancopmatop.  [IpowsBoicTBo, mepenaya W nOTpeOIeHUE
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE  PpUCKM  TpH  MPOU3BOJCTBE  3JEKTpodHepruu.  KynbTypa
VICIIOJIb30BaHUS AJIEKTPOIHEPTUM B TOBCETHEBHOM KU3HH.

TexHu4yecKkne yCTporCTBa M TEXHOJIOTHYECKHE MPOLECCHI: JIEKTPUYECKUNA 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUU JJIEKTpoIepeaay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh 4YacTOThl CBOOOAHBIX KOJEOAHM OT HUHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJIeOaHUH.

['eHepaTop He3aTyXarOIIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHU.

Mopens 3JIEKTPOMarHuTHOTO T€HEPATOPA.

BbIHYXIeHHbIE CUHYCOUJAIbHBIE KOJIEOaHUSI.

Pe3ucrop, kaTymka THAYKTUBHOCTH M KOHJIEHCATOP B LI IEPEMEHHOIO TOKA.

Pe3oHaHc 1pu nocneaoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KaTYyIIKH HHIYKTUBHOCTH
Y KOHJIEHCATOopa.

Y eTpoiicTBO U IpUHLIUI IEUCTBUS TpaHcPopmaTopa.

Mopens TMHUYM DIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomol, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnmenoBanne TEpEMEHHOTO TOKa 4Yepe3  IOCHEAOBATENbHO  COCAWHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

Habmtoienue 31eKTpOMarHiTHOTO Pe30HaHCa.

HccnenoBanue padOThl HICTOYHUKOB CBETA B LIETH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE 0JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS UX pacrpocTpaHeHusd. [lonepeynbie u npoaobHbIe
BOJIHBI. [lepros, CKOpOCTh pacnpOCTpaHEHHs U JJIMHA BOJHBI. CBOMCTBA MEXaHMUYECKUX
BOJIH: OTpaKeHHE, MPEIoMIIeHNEe, HHTEpPEpEeHITHU U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

[ITymMOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

OJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBUA M3JIy4EHUS DIJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOUW BOJIHE.

CBoiicTBa 3JEKTPOMATHUTHBIX BOJH: OTPAXKEHHE, NPEIIOMIICHHUE, MOJISIpU3aIus,
uHTephepeHus 1 nudpakius.



[[Txana 37E€KTPOMAarHUTHBIX BOJIH. [[pMEHEHNE 3IIEKTPOMAarHUTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNeBUAEHUSA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEN CPELIBI.

TexHuyeckue  yCTpPOWCTBA M IPAKTHUYECKOE MPUMEHEHUE:  MY3bIKAJIbHBIC
UHCTPYMEHTBI, pajap, paJdonpuéMHHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-mneusb,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

OO6pazoBaHue U pacpoOCTPaHEHUE MTONIEPEUHBIX U MPOJA0IbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnnu u nudpakium MEXaHUYECKUX BOJH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NIpUMEHEHUE.

HabGnrogenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIUTYAOW M 4acTOTOMN
KOJIEOAHHIA.

HccnenoBanue CBOMCTB 3JEKTPOMAarHUTHBIX BOJH: OTPAXKEHHUE, IPEIOMIICHHUE,
noJisipu3anys, Iuppakius, THTEpPEpeHIHs.

OOHapy>xeHue HHPPaKpacHOTO U yIbTPAPHOIECTOBOIO U3ITyUEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3y4yenue pacpoCTpaHEeHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEWHOE pAaCHpPOCTPAaHEHHE CBETA B OJHOPOJHOM cpene. Jlyd cBera.
To4euHbIli HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpaxkeHus ceta. [locTpoeHre n300paxeHuil B IIIOCKOM
3epkaje. Chepudeckue 3epkaa.

[Tpenomiienne cBera. 3akoHBl NpeoMJIEHUS cBeTa. AOCONIOTHBIN IOKa3aTelb
npesnomieHusi. OTHOCUTENbHBIN MoKa3aTesb npeaomiieHus. [IocToOSHCTBO 4acTOThI CBETa U
COOTHOIIEHUE IJMH BOJH IPHU MEPEX0JIe MOHOXPOMATHYECKOTO CBETa Yepe3 I'paHHUlly
paszena IByX ONTHYECKUX CPE.

Xon nydeii B mpusme. Jlucniepcus cBeta. CroskHbIN cocTaB 6enoro ceera. L[ser.

[TomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbId yroja NOJHOTO BHYTPEHHETO
OTpPaXKEHUS.

CobOuparonye u paccerBaroniye JuH3bl. ToHkas nuH3a. DOKYyCHOE paccTOSHHE U
ONTHUYECKass CHJIa TOHKOW JHMH3BL. 3aBUCHUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepruecKoi JIMH3bI OT €€ TeOMETPUHU U OTHOCUTEIBHOTO TTOKAa3aTelNs MPEeIOMIICHUS.

dopMysia TOHKOU JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JIMH3O0M.

Xox iay4da, TpOLIEAIETO JIMH3Y IO MPOU3BOJIBHBIM YIJIOM K €€ INIABHOW ONTUYECKON
ocu. [TocTpoenne n300pa>keHui TOUKU U OTpE3Ka MPSIMON B COOMPAIOIINX U PACCENBAOIIUX
JIMH3aX U UX CUCTEMaXx.

Ontuueckue npudopsl. Paspematomnias cnocobHoCTh. ['1a3 Kak onTHyeckas cucreMa.



[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Matepdepennus cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBUS
HAONIOCHUST MAaKCHMYMOB W MHHHUMYMOB B HWHTEP(PEPEHIIMOHHONW KapTUHE OT JBYX
KOT€PEHTHBIX UCTOYHUKOB. [IpuMephl KilacCHYeCKUX UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuust cBera. JudpakumoHHas peméTka. YcloBUE HAONIOACHHS TJIaBHBIX
MaKCUMYMOB IpHY MaJ€HU MOHOXPOMATUYECKOTO CBETa Ha TUGPAKIIUOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPOIECCH: OYKH, JIyIa, MEPUCKOI,
doToamnmapat, MUKPOCKOT, MPOSKIMOHHBIN arnmapaT, IPOCBETICHUE ONTUKH, BOJIOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIIEHUS CBETA.

Habnrogenue nogHOro BHyTpEeHHEro oTpakeHus. Mojesb CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB Y€pe3 IUIOCKOMAPAIUIEIbHYIO IIACTUHY U
IpU3MY.

HccnenoBanue cBOMCTB M300paKeHUH B JTMH3AX.

Mopenu MUKpocKora, TeJIeCKona.

Hab6mronenue natepdepennu cBera.

HabGnronenue 1BeTOB TOHKUX IJIEHOK.

HaOmronenune nudpakiuu cBera.

N3yyenue nuppakinOHHON pEETKY.

Hab6mronenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

HabGnronenue nonsipu3anuu CBeTa.

[IpuMeHeHue MOISIPOUIOB JIJISl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomut, nPAKMUKyMm.

N3mepeHue nokazaresis npesioMJIEHUs CTEKJIa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHMSI OT BeIIeCTBa (Ha MpuMepe
KUJKUX JINH3).

N3mepenrie POKYyCHOTO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tomy4yenune n300pakeHUs: B CUCTEME U3 IUIOCKOTO 3€pKaJia U JIMH3BI.

[Tomy4yenune n300pakeHus: B CUCTEME U3 JIBYX JINH3.

KoHcTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

HaGmronenune nudpakiuuu, nHTepdepeHIInN U MOJIIpU3alliy CBETa.

N3ydenue noysipu3aliii CBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JUAJICKTPUKA.

N3yuyenune nHTEpPEpEeHINH JIA3ePHOTO U3ITyUYCHUS HA IBYX IIETSIX.

Habmronenune nucnepcun.

HaOmronenue u ucciaegoBanue 1uppakiimOHHOTO CIEKTpa.

N3mepenue IrHbI CBETOBOU BOJIHBI.

[Tomy4enue criekTpa U3 Iy4eHHUs CBETOIUOAA TP TOMOIIU TU(PPAKITMOHHON PEIIETKH.

Paznen 6. OcHOBBI CIeNUAJIbHON TEOPHH OTHOCUTEIHLHOCTH.



['panuiibl TPUMEHUMOCTH Kiaccuuecko wmexanuku. llocTynaTel crnenuanbHON
TEOPHUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHO uHTepBai. [IpeoOpa3zoBanus JlopeHua. YcinoBue
IpUYUHHOCTU. OTHOCUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKpAILlEHUE
JUTUHBI.

DHeprus ¥ UMIYJIbC PEIIATUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C SJHEPTUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbI. DHEPIHsI MOKOS.

TexHHuYecKue yCTpoicTBa U TEXHOJIOTMUECKUE MPOLECCHI: CITyTHUKOBBIE TPUEMHUKH,
YCKOPUTEIU 3aps>KEHHBIX YaCTHII.

YyeHndyeckui SKCIIEpUMEHT, J1a00paTOpHbIE PaObOThI, MPAKTUKYM.

Omnpenenenrve MMITyJIbca M SHEPTUM PENATUBUCTCKUX dYacThll (1Mo Qortorpadusm
TPEKOB 3aPSKEHHBIX YACTUL B MATHUTHOM I10JIE).

Paznen 7. KanToBas ¢pusuka.

Tema 1. Kopnyckynapno-6011060ii oyaausm.

PaBHOBecHOE TeIioBO€ M3Iy4YeHHE (M3JIyuyeHUE aOCOIIOTHO YEPHOTO Tena). 3aKOH
cmenienust Buna. ['unoresa [1lmanka o kBaHTax.

®DOoTOHBI. DHEPTUS U UMITYJIbC (OTOHA.

®orordpdexr. Onwvitet A. I'. CroneroBa. 3akonwsl Qorodrddexra. YpaBHEeHUE
Oitnmrerina st pororddexra. «Kpacnas rpanua» goroaddekra.

JlaBneHue cBera (B 4aCTHOCTH, JAaBJIEHHWE CBETa Ha aOCOJIIOTHO MOTJIOMIAIOIIYIO U
a0COJIFOTHO OTpaxkarolryto noBepxHocts). Onwithl [1. H. Jlebenena.

BosHOBBIE cBOMCTBA yacThll. BosHbl ne bponns. J{innaa BosHb! e bpoins u pasmepsl
o0jacTu JIOKaJdM3aluu JBMXKYyLIeicss dvacTuubl. KoprnycKynsspHO-BOJHOBOM Tyaju3M.
Judpakius >7eKTPOHOB HA KpUCTaJUIaX.

Cneunduka wusmepenuii B Mukpomupe. COOTHOIIEHHS HEONpeAeTIEHHOCTEN
['eitzendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE  TMPOLECCHL:  CIIEKTPOMETD,
dboTodIEMEHT, POTOAATUYHK, TYHHETBHBIN MUKPOCKOTI, COJTHEUHAas OaTapesi, CBETOINOI.

Hemoncmpauuu.

®oTo3(PpheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoToa(deKTa.

HccnenoBanye 3aBUCHMOCTH CONPOTUBIIEHUS NOJIYIIPOBOJHUKOB OT OCBEILIEHHOCTH.

Ceeroauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

Hccnenosanue Gporopesucropa.

N3mepenune nocrosiaaoM [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCHMOCTH CUIIBI TOKA YE€PE3 CBETOIMO/ OT HAIPSKEHHUS.

Tema 2. Qu3zuxka amoma.

OneITbl MO UCCIENOBAHUIO CTpOeHUs aroma. IlnanerapHas Mojenbp aroma
Pezepdopna.

[Toctynatel bopa. U3ny4yenue u nornomieHue GOTOHOB MpH MEPEX0e aTOMa C OJHOTO
YPOBHSI HEPTUU HA IPYTrOM.



Buapl ciektpoB. CieKTp YpOBHEN S3HEPTUH ATOMA BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue ycTpoHWCTBa M TEXHOJIOTMYECKHE ITPOLIECCHI: CIEKTPAJIbHBIM aHAIU3
(crieKTpoCKoII), J1a3ep, KBAHTOBbIN KOMIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTUL.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HabGnronenue IMHEHYaToro CuexkTpa.

HccenmenoBanne CHeKTpa paspeXEeHHOr0 AaTOMAapHOrO BOJOPOJAAa W HU3MEPEHHE
noctosiHHou Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas mozens sinmpa I'eitzenOepra—liBanenko. 3apsin siupa. MaccoBoe 4uCIIO
anpa. 30tormsl.

PagnoaktuBHOCTh. Anb(da-pacnan. DJEKTPOHHBIM W TMO3UTPOHHBIA OeTa-pacnas.
["'amMmma-uziyueHue.

3aKOH paJMOaKTHBHOrO pacrnajna. PagumoakTuBHBIE M30TONBI B mpupone. CBoicTBa
VOHU3UPYIOIIETO H3JIyYyeHUs. BrusHMe paJguOaKTUBHOCTH HA JKUBBIE OpPTaHU3MBI.
EctecTBeHHbIl (oH n3nyyeHus. Jlozumerpus.

OHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuiibl. Jlegext macchl sapa.

SAnepusle peakuuu. Jlenenue u cuHrte3 saep. fAnepHsle peakTophl. IIpoOiembl
YIOPABJISIEMOTO TEPMOSIAEPHOIO CHUHTE3a. OJKOJOTWYECKHE aCIEKThl PA3BUTHA SACPHOU
SHEPrETUKH.

Mertonaps! perucTpanvy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMeHTaIbHbIE B3aUMOAEHCTBUS. baprnoHbl, Me30HBI U enTOHbI. [IpencraBnenue
o CrannaptHoi Mogenu. KBapk-TiirooHHas MOJEb aJpPOHOB.

®u3uka 3a npeaenamu CranaaptHoi Moaenu. TémMHas MaTepust U TEMHAsI SHEPTHUS.

EnuHCcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: JTO3UMETpP, Kamepa
BunbcoHa, snepHBIi peakTop, TEPMOSACPHBIN peakTop, aToMHas OoMO0a, MarHUTHO-
pe3oHaHcHas Tomorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

HccnenoBanre TpeKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Oranbel pa3BUTHS acTPOHOMMHM. lIpukiagHoE W MHPOBO33PEHUYECKOE 3HAYEHUE
acTpoHOMHUH. [IpUMEHUMOCTH 3aKOHOB (DM3HUKHU 11 OOBSICHEHUS] MPUPOIBI KOCMUYECKHUX
00BEKTOB.

MeTonbl acTpOHOMUYECKHUX HccaeaoBaHuil. COBpEMEHHBIE ONTHYECKHUE TEIECKOIBI,
panroTeNeCcKONbl, BHEATMOC(EepHasi aCTPOHOMHUSL.



Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3/1bl, IUIAHETHI, UX BUIUMOE JBUKEHUE.

ConneuyHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Hepruu CoJiHIIa U 3BE3].

3BE3AbI, UX OCHOBHBIC XapaKTEPUCTUKH. JlHarpamMma «CHEKTpajbHBIA KJIacc —
CBETUMOCTB». 3BE3/bI INIABHOM MOCIIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY
IUIs1 3BE€3] IVIaBHOM MOCIIEIOBATENBHOCTH. BHYyTpeHHee cTtpoeHue 3BE31. COBpEMEHHbIE
IIPEICTABIICHUS O TPOUCXOKIECHUH U BOMIOIMU CoNHIIA U 3BE311. DTaIlbl )KU3HU 3BE3.

Muneunsiii [IyTe — Hama ['anaktuka. [lonoxenue u auxenue Conxua B ["anmakTuke.
Turnbl raakTuk. PaguoranakTuku ¥ kBa3zapbl. YEpHBIE NBIPHI B iApaXxX rajJakTHK.

Bcenennas. Pacipenue Beenennoii. 3akon Xa06:a. Paz6eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PeukToBOE M3IIy4eHHE.

Macmrabnas crpyktypa Beenennoi. MeraranakTuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaGmonenust 3BE3nHOrO Heba HEBOOPYKEHHBIM TIJ1a30M C  HCIHOJB30BaHUEM
KOMITBIOTEPHBIX TPUIOKEHUNA JUIsI ONpPENENICHUs IOJIOKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE cO3Be3/1usl CEeBEPHOTrO MOIYIIAPUS U SIPKUE 3BE3BI.

Hab6mronenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTICHU.

Du3nYecKuil MPAKTHKYM.

CriocoObl M3MepeHusT (PU3NYECKUX BEIMYUH C HCIOJIb30BAHWEM AaHAJOTOBBIX U
IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB M  KOMIIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCHUTEJIbHBIE IOTPEMIHOCTH U3MEPEHUI (PU3nYecKuX BeanynH. O1eHka
I'PaHHULL TOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HW3MEPEHM, WCCICAOBAHHI 3aBUCUMOCTEH (PU3NUYECKHUX
BEJIMUMH, TIPOBEpPKAa TMPEJIOKECHHBIX TUNotre3 (BoIOOp H3 paboOT, OMNHCAaHHBIX B
TEMAaTUYECKUX pazfenax «YUYeHUYECKHMH OKCIEPUMEHT, JIabopaTopHble padoThI,
IPAKTUKYM» ).

O06o01maromiee MOBTOPEHUE.

O0o0mieHne W cucTeMaTu3alus COAEpKaHMs pasfenoB Kypca «MexaHukay,
«MonekynsapHas (u3MKa U TEepMOAUMHAMUKA», «IJEKTpoauHamuka», «Kojebanus u
BOJIHB»Y, «OCHOBBI CIEUHATBHON TEOPUM OTHOCHUTENbHOCTW», «KBaHTOBas Qu3ukay,
«3NeMEHTHI ACTPOHOMHUHU U ACTPOPHUIUKI.

Ponbs ¢u3uky u acTpOHOMHUH B DKOHOMHYECKOM, TEXHOJOTHUECKOM, COMAIIBHON U
ITHUYECKON cdepax NeATeIbHOCTH YeJOBeKa, poJib U MECTO (M3UKHM M aCTPOHOMHUH B
COBPEMEHHOW HAay4YHOM KapTMHE MHpA, 3HAUYCHUE OIUCATEIBbHOU, CUCTEMATU3UPYIOLLIEH,
OOBACHUTENLHON U MPOTHOCTUYECKON (PYHKIUH (PU3NYECKON TEOpHUH, pojb (pu3nyeckon
Teopun B (POPMUPOBAHUU TPEACTaBICHUN O (PU3NYECKON KapTHUHE MHUpPA, MECTO
dbu3nueckol KapTHHBI MHpa B OOIMIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUI O IPUPOIE.

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yriayOn€HHOTO ypoBHA B 11 Kilacce OCyIIECTBISIETCS C
y4€TOM COJAEpIKATEIBHBIX MEXKIPEAMETHBIX CBS3€H C KypcamMu MaTE€MaTHUKH, OWOJIOTHH,
XUMUH, Teorpauul ¥ TEXHOJIOTHH.



Mesicnpeomemnovle noHAmMUA, CEA3AHHbBIE C U3YYEHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHUE, HAYy4YHBIA (PakT, runmoresa, (usnyueckas BEIMUYHHA, 3aKOH, TEOpUS,
HAOIOJIEHNE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJIEIb, H3MEpPEHUE, MOrPEUIHOCTH
U3MEpPEHUI, U3MEepUTETbHbIE MPUOOPHI, IUPPOBAs TaOOpaTOPHUSL.

Mamemamuka: pelieHUE CHUCTEMbl ypaBHEHUU. TpuroHomMeTpuueckue (QYyHKIIMH:
CHUHYC, KOCHHYC, TaHI€HC, KOTAHTE€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO.
BekToppl M WX MNpPOEKUMHM HA OCU KOOPIAMHAT, CIOKEHHE BeKTOpoB. I[Ipom3BoaHbIE
aneMeHTapHbIX GyHkiui. [IpusHaku mogoOusi TPeyroJbHUKOB, OMPECIICHUE IUIOMAIH
IJIOCKUX (UTYyp ¥ 00BEMA TEIL.

Buonocus: >nexrpuyeckue siBJICHUS B )KUBOUW IPpUPOJIE, KoyeOaTeIbHbIC IBIKCHUS B
KUBOM TPUPOJE, DIKOJOTMYECKUE PHUCKA TPHU MPOU3BOJCTBE  BJIEKTPOIHEPIHH,
AIIEKTPOMArHUTHOE 3arpsi3HEHHE OKPYXKAIOLIEl Cpelpl, YIbTPa3ByKOBas AUArHOCTUKA B
MEIULMHE, ONITUYECKHE SIBJICHUS B )KHUBOM MPUPO/IE.

Xumua: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKasi CTPYKTypa TBEPABIX Tell,
MEeXaHU3Mbl 00pa30BaHUS KPUCTATHYECKOMN PEETKH, CIIEKTPaIbHbIN aHAN3.

I'eocpagpua: marHutHble MOOCa 3€MIIM, 3aJi€KUM MAarHUTHBIX PYI, (OTOChEMKA
3eMHOI TOBEPXHOCTH, ceiicMorpad.

Texnonozus: IIPUMEHEHUE  TIOCTOSHHBIX  MAarHuTOB,  3JEKTPOMAarHHUTOB,
AJIEKTpOJBUTATENb SIKOOU, reHepaTop MEPEeMEHHOTO TOKAa, WHIAYKIIMOHHAS TMe4b, JIMHUU
ANEKTpONEpEaay, JJIEKTPOJBUTaTENb, paaap, PaaUONPUEMHHUK, TEJIEBU30p, AHTECHHA,
tenedon, CBU-nieus, ynpTpa3ByKkoBas AUArHOCTHKA B TEXHUKE, TPOCKIIMOHHBIN arapar,
BOJIOKOHHAsI OIITHKA, COJTHEYHAs OaTapesi, CITyTHUKOBbIE IPUEMHUKH, sIIEpHAsE SHEPreTHKA
Y DKOJIOTMYECKHUE aCIEKTHI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOT'PAMMSBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHHS ydeOHoro mpenmera «Duszuka» MTOTKHBI
OTpakaThb TOTOBHOCTb M CIIOCOOHOCTH 00YUYaIOIIMXCS PYKOBOJACTBOBATHCSA CHOPMHUPOBAHHOMN
BHYTPEHHEW NO3WULMEN JIUYHOCTH, CUCTEMOW ILIEHHOCTHBIX OpHUEHTAIMM, IMO3UTHBHBIX
BHYTPEHHUX YOEXKIECHHI, COOTBETCTBYIOIIMX TPAJAULHUOHHBIM IIEHHOCTSIM POCCHIICKOTO
o0I1ecTBa, pacIIMPEHUE KUZHEHHOTO OTBITA U OTBITA JAESITEIbHOCTH B IIPOLIECCE Pealln3aliu
OCHOBHBIX HallPaBJIEHUN BOCIIUTATEIBHOM JAEATEIbHOCTH, B TOM YUCJIE B YACTH:

rPa’*KIAHCKOT0 BOCTIMTAHUSA:

e Cc(OpMUPOBAHHOCTh TPAKTAHCKOM MO3UIMU OOYYAIOLIErocsl Kak AaKTUBHOIO M
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

e TMPUHSATHE TPAAUIIMOHHBIX 00LIEYeI0BEYECKHUX T'YMaHHCTHYECKUX u
JEMOKPATUYECKUX LIECHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTH B MHTEPECAX TIPAXKAAHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

e YMEHHUE B3aUMOJEHCTBOBATH C COIMAIbHBIMH MHCTUTYTaMH B COOTBETCTBHH C UX
GyHKUUSIMU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITENHHOCTH.

NMAaTPHOTHYECKOT0 BOCTIMTAHUA:

e c(hOpMUPOBAHHOCTH POCCUICKOM IpaXkIAHCKON UIEHTUYHOCTH, MATPUOTU3MA;

e IIEHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXKCHHSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OILICHMBaTh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIE PEILICHUS,
OpPUEHTHUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
JIEATEIbHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyIIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOUIEHHWE K MHpPY, BKJIOUas 3CTETUKY HAay4HOTO TBOPUYECTBA,

npucymero (Gu3n4ecKoil Hayke.
TPYAOBOI'0 BOCIIMTAHMS:

e UHTEpPEC K pa3iuuHbIM cepaM MpodhecCHOHATBHON NeATEIBHOCTH, B TOM YHCIE
CBSA3aHHBIM C (PU3UKOW M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOP
Oyayieit mpodeccun U pean30BbIBATh COOCTBEHHBIC JKU3HECHHBIC IIJIaHbI;

e TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BaHUIO B 00J1aCTH (DUBHKHU
Ha NPOTSHKEHUH BCEU JKU3HMU.



IKOJOTHYE€CKOT0 BOCIIMTAHUA

c(OPMHUPOBAHHOCTb 3KOJOIMUECKON KYJIbTYPbl, OCO3HAHUE IN100aTbHOIO XapaKTepa
HKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAaHME U OCYIIECTBJICHUE JCHCTBUH B OKPY)KAIOLICH cpele Ha OCHOBE
3HAHUS LIeJIe yCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA;

pacliipeHne OmbITa ACSITENFHOCTH SKOJOTMYECKON HAmpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUU 10 (pusmKe.

HEHHOCTH HAYYHOI'O MO3HAHHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3UUECKON HAYKH;

OCO3HAHHWE LIEHHOCTH HAyYHOH JESITEIIbHOCTH, TOTOBHOCTh B IPOIECCE H3YyUEHHUS
(U3MKKM  OCYIIECTBIISITH IMPOEKTHYID M  HUCCIENOBATEIbCKYIO JESTEIbHOCTD
WHMBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE yUeOHbIe IeiiCTBUSA
Bba3oBble JJornueckue aeiicTBUsA:

CaMOCTOATENBHO (DOPMYITUPOBATH U AKTYyAJIU3UPOBATH IPOOJIEMY, paCCMaTPUBATD €€
BCECTOPOHHE;

OINPEIENSATH L€ IEATEIbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU UX JOCTUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U TNPOTUBOPEUHS B PacCMaTpPUBAEMbIX (U3NYECKUX
SBJICHUSIX;

pa3pabaTbiBaTh IUIAH pELIEHUS MpOOJEeMbl € YYETOM aHajlu3a HUMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE pPE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH NOCIIEICTBUI AEATEIBHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH PadOTy B YCIOBUSAX PEANbHOr0, BUPTYAIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE [TPU PELICHUH KU3HEHHBIX TPoOJIeM.

Ba3oBbIe uccieaoBaTe/LCKHeE 1eCTBUSA:

BJIQIeTh HAyYHOW TEPMUHOJIOTHEH, KIIOYEBHIMA TIOHATHUSAMU UM METOAAMHU
bu3nUecKoil HayKH;

BJIa/IeTh HaBBIKAMH Y4e€OHO-HCCIEI0BATEIbCKOW M IMPOEKTHON NEATEIbHOCTH B
o0nactu (U3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEILHOMY IOHUCKY
METOJIOB peIlIeHusl 3a7ay (PU3MUECKOro CcoAepX aHHs, MPUMEHEHHUIO Pa3IuYHbIX
METOJIOB TIO3HAHUS;

BJIQ/ICTh BUIAMU JISATEITHHOCTH MO TIOTYYEHUIO HOBOTO 3HAHUS, €0 HHTEPIPETaIUH,
npeoOpa3OBaHUIO0 U MPUMEHEHHIO B PAa3JIMYHBIX YUEOHBIX CUTYalUSX, B TOM YHCIIE
P CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1acTH (DU3UKH;



BBISBJISITH IPUYMHHO-CJIEICTBEHHBIE CBA3M M aKTYaJM3UPOBATh 3a/1a4y, BbIIBUIATh
TUIIOTE3y €€ pElIeHus, HAXOAUTh AapryMEHTHl Ui JOKa3aTeIbCTBa CBOUX
YTBEPXKIAEHNM, 3a1aBaTh IIAPAMETPHI U KPUTEPHUH PEILLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE€ PEUICHUS 3aladd Pe3yJIbTaTbl, KPUTHYECKU
OLICHMBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;
CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHOM NESTEIbHOCTH,
B TOM YHCJIC IPU U3YYCHUH (PUBUKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

yMETb MEPEHOCUTh 3HaHUS 1O (QU3MKE B  NPAKTHUYECKYI0  00JIaCTh
KU3HEIEATEIBHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, TIPEJIaraTh OPUTMHAIBHBIE ITIOXO0/IBI U PELICHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOIYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ nndopmanmueii:

BJIAJETh HABBIKAMHM MOJy4YeHHUs] HHGPOpMalUK (U3HYECKOTrO COAEpKAHUS U3
MCTOYHUKOB pPa3HbIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBISATh IIOMCK, aHAJM3,
CUCTEMATU3ALMI0 M HMHTEPIpETAli0 MH(OPMAIMU pa3IUYHbIX BHJAOB U (HopMm
IIPE/ICTABIICHHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpPMALIHH;

UCITIOJIB30BaTh CPEACTBA MH(DOPMAMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUU B
pPEIIEHUH KOTHUTHUBHBIX, KOMMYHHMKAaTHBHBIX M OPraHU3alMOHHBIX 3aJay C
coOMoieHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH OE€30MAaCHOCTH, THTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX M 3TUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e3011acHOCTH;

co37aBaTh TEKCThbl (DU3UYECKOTO COJACpKAHUS B Pa3IMUYHBIX (popmaTax ¢ y4EToOM
Ha3HA4Y€HUs MH(POPMALIMM U LIEJIEBOM ayAUTOPUH, BbIOMpas ONTUMAIbHYIO (popmy
IIPEICTABIICHNS U BU3yAJIN3aLUU.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eCTBHS:

OCYILECTBJISITH OOIIIEHUE HA YpOKaX (PU3UKU U BO BHE-YPOUHOU JIEATEIIBHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTyallui U CMSITYaTh KOH(MIUKTHI,
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCMOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh W UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHHOW ¥ UHIUBUTYTbHOU paOOTHI;
BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUM ¢ YUETOM OOIIMX UHTEPECOB
Y BO3MOKHOCTEHN KaXIOTO YJI€HA KOJUICKTUBA;

IIPUHUMATBH LU COBMECTHOU AEATEIBHOCTH, OPTAaHU30BBIBATH U KOOPIAUHUPOBATH
JIEUCTBHS MO €€ JTOCTHKEHUIO: COCTABIATH IUIAH JEUCTBUN, PACIIPEIACIATh POJIM C
y49€TOM MHEHUN YYaCTHUKOB, OOCYKJIaTh PE3YJIHTaThl COBMECTHOM pabOTHI;



OIICHUBATh KAYECTBO CBOEr0 BKJAJa M KaXJOr0 YYaCTHMKAa KOMAaHIbl B OOIIUIA
pe3yabTart Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb  HOBBIE MPOEKTHI, OIEHHWBATh MJAEHM C TO3UIMH  HOBU3HHI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISATh MO3UTUBHOE CTPATETUYECKOE MOBEJACHUE B PA3IMYHBIX CUTYAILMSIX,
MIPOSIBIISITH TBOPYECTBO M BOOOPAKECHUE, OBITH MHUITMATHBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIEHO OCYLIECTBIIATH [TI03HABATENBHYIO ACSITEIHOCTD B 00JaCTH (PU3UKU
U aCTPOHOMHH, BBIABJISTH IPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE
3aJ1auu;

CaMOCTOATENIbHO COCTABJISAITh IUIAH PELIEHUS PACUETHBIX M KayeCTBEHHBIX 3ajiad,
IUIAH BBINOJHEHUS] MPAKTUYECKOM paboThl ¢ y4€TOM HMMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUI;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsM;

pacIMpATh pAMKH Y4EOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJIaTh OCO3HAHHBIN BEIOOP, apryMEHTHPOBATh €0, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pEILICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO 3PYIUMLMU B 00JacTH (PU3UKH,
MOCTOSIHHO MOBBIIIATh CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JlaBaThb OLICHKY HOBBIM CHUTyallsM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th HABBIKAMHM IO3HABATENIBbHON peIeKCUU KaK OCO3HAHMS COBEpPILAEMbIX
JEWCTBUI U MBICIUTENBHBIX IMPOLECCOB, UX PE3YIBTATOB U OCHOBAHMI;
UCIOJIb30BaTh NpUEMBI pe(IeKCUU MJis OLIEHKH CUTyallMM, BbIOOpa BEpPHOTO
peleHns;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHIKEHHIO;
IIPUHAMATh MOTHUBBI U apPTYMEHTBI APYTUX IPY aHAJIM3€E PE3YJIbTATOB AEATEIBHOCTH;
MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apPTYMEHTBI APYTUX IIPY aHAJIM3€E PE3YyJIbTaTOB AEATEIbHOCTH;
npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.

B mporecce 10CTHKEHNS THYHOCTHBIX PE3YIbTaTOB OCBOCHHS IIPOTPAMMBI 110 (DU3UKE IS
YpOBHSI  cpeaHero ooOmiero oOpa3oBaHus Yy  OOy4YalOIIUXCS  COBEPIICHCTBYETCS
OMOIMOHAIIBHBIN UHTEIJIEKT, IPEANOIaralonmii copMUpOBaHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOLIETO CIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHME, BUJIETh HANpPABICHUS Pa3BUTHS COOCTBEHHON 3MOILMOHAIBLHOU cepsl,
OBITh YBEPEHHBIM B ce0€;



CaMOpETYyJIMPOBAaHUS,  BKIIOYAIOIIETO  CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJACHWE, CIOCOOHOCTHh aJanTHPOBAThCI K
AYMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHUBALINH, BKIIFOYAIOIIEH CTPEMIICHUE K TOCTHKEHUIO €U U YCIIEXY,
ONTUMM3M, HWHUIMATUBHOCTh, YMEHHUE JICMCTBOBaThb, MCXOHAsl M3 CBOHUX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIOMIEH CHOCOOHOCTh IOHMMATh SMOIMOHAIBHOE COCTOSHHUE
JIPYTUX, YYUTHIBATH €r0 IIPH OCYIIECTBICHNU OOIIEHUSI, CTTOCOOHOCTH K COUYBCTBUIO
1 COIEPEKUBAHUIO;

COITMATILHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIECHUS C
JIPYTUMU JTIOABMU, 3200 TUTHCSI, POSIBIISITE MHTEPEC U pa3perniaTh KOHPIUKTHI.

[NPEAMETHBIE PE3VYJIbTATEI

K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3yJIbTAaThl HA YIIIyOJIEHHOM YPOBHE JOJKHBI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

MOHUMATh POJb (DU3UKU B IKOHOMHUECKOM, TEXHOJIOTMYECKOW, SKOJOTUYECKOMH,
COILIMAJIBHOM U 3THYECKOU cepax AesITENbHOCTH YEJIOBEKa, POJib U MECTO (DU3UKHU B
COBPEMEHHOMU HAay4YHOU KapTUHE MUpa, 3HAYECHUE OIMCATENBHOM,
CUCTEMATU3HUPYIOUIEH, 00bSICHUTEIBHON U TPOrHOCTHYECKOW (QYHKINN (PU3NUECKOM
TEOPUU — MEXAHUKHU, MOJICKYJISIPHON (DU3UKHU U TEPMOJAUHAMUKH, POJIb PU3NUECKOM
TeopuH B POPMUPOBAHUY TIPEJICTABICHUN O (U3MUECKON KapTHHE MUPA;

pasznuyaTh YCJIOBHS TPUMEHUMOCTH MOJENe (PU3NYECKHX Tel M MPOIECCOB
(sBNeHMIt): WHEpIUadbHas cucTeMa OTcuéTa, aOCONIOTHO TBEpPHIOE TEO,
MaTepuaibHas TOYKAa, PABHOYCKOPEHHOE [JBHWXKEHHE, CBOOOJIHOE TaJeHUE,
a0CoJIFOTHO ympyras aedopmaiiusi, aOCONIOTHO YIIPYyroe M abCOIIOTHO HEYNPyroe
CTOJIKHOBEHHMSI, MOJIEIM Ta3a, XUIKOCTH M TBEPAOTO (KPUCTALUIMYECKOTO) Tea,
WJICAJIbHBIN T'a3, TOYCUHBIN 3apsiJl, OAHOPOJHOE JIEKTPUUECKOE I0JIE;

paznuyath YyciIoBUs (TpaHMIlbl, 00JacTH) MPUMEHHUMOCTH (PU3NUYECKUX 3aKOHOB,
MOHMMATh BCEOONIUN xapakTep (PyHIaMEeHTaIbHBIX 3aKOHOB M OTPAaHUUYECHHOCTH
MCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAM3UPOBATh U OOBSACHATH MEXAaHWYECKHE TPOIECCHl U SIBICHUS, HCIOIB3YS
OCHOBHBIE TIOJOKEHUSI U 3aKOHbI MEXaHUKU (OTHOCUTEIHLHOCTh MEXaHUYECKOIO
JBIOKEHUS, OPMYJIbI KHHEMATHUKH PaBHOYCKOPEHHOTO JBMKEHUS, PEOOPa30BaAHUS
lanmunest 1y1s  CKOPOCTH M TEpeMEIeHMs, 3aKOHbl HbIOTOHA, MPUHIUI
OTHOCHUTENBHOCTH ['anmiesi, 3aKOH BCEMUPHOI'O TATOTEHUS, 3aKOHBI COXPaHEHUS
UMITyJIbCA W MEXAHHUYECKOW DHEPruH, CBs3h pPabOThl CHIBI C HM3MEHCHHEM
MEXaHUYECKON DHEPTruM, YCJIOBUSA paBHOBECHUS TBEPAOro Teja), MpPU ITOM
WCIIOJB30BaTh MAaTEMAaTHYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBaTh YCJIOBHS



NPUMEHUMOCTH (PU3UYECKHX 3aKOHOB: MpeoOpa3oBanuii ['anmuies, BTOpOro u
TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMITYJIbCAa U MEXAHUYECKOMN
DHEPrUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAIM3UPOBATh U OOBIACHITH TEIUIOBBIC MPOIIECCHI U SBJICHUS, UCTIOJIb3YsI OCHOBHBIE
nonoxenuss MKT u 3axkoHbl MOneKynspHON (U3UKA W TEPMOJMHAMUKHU (CBS3b
JABJICHUSl WACAIBHOIO Ta3a €O CpelHEd KHHETHYECKOW SHEpPrueu TeIIoBOro
JBWKEHUS W KOHIIEHTPALIMEH €ro MOJIEKYJ, CBS3b TEMIIEpaTyphbl BEIIECTBA CO
CpellHe KUHETUYECKOW HHEeprued TEIUIOBOTO JBWKEHHUS €ro 4YacTHull, CBS3b
JABJICHUSI WACAIBHOTO Ta3a C KOHIICHTpalMed MOJIEKYJ M €ro TeMIlepaTypoH,
ypaBHeHue MennaeneeBa—KianeiipoHa, nepBblii 3aKOH TEPMOJIMHAMUKH, 3aKOH
COXpaHEHUs DJHEPruyd B TEIUIOBBIX Ipoleccax), MHpPH 3STOM HCHOJIb30BATh
MaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBHS NMPUMEHUMOCTH
ypaBHeHus1 MenneneeBa—KnaneinpoHa;

aHAJIM3UPOBaTh M OOBSCHATH JJEKTPUUECKUE SIBJICHUS, HCIOJIb3Ysl OCHOBHbBIE
MOJIOXKEHUS! U 3aKOHBl AJIEKTPOJUHAMUKH (3aKOH COXPaHEHUs 3JIEKTPHUYECKOro
3apsna, 3akoH KysnoHa, MOTEHUMaIbHOCTh AJIEKTPOCTATUYECKOrO MOJs, MPUHIUI
CYIEPIIO3ULIMU IEKTPUUECKUX MOJIEH, PU 3TOM YKa3bIBas yCIOBUS TPUMEHUMOCTH
3akoHa KynoHa, a Takke MPaKTUYECKU Ba)KHBIE COOTHOIICHHMS: 3aKOHBI OMa I
ydacTKa LEeNu W Uil 3aMKHYTOM AJIEKTpUYECKOW Lenu, 3akoH Jlxoyis—JIeHna,
npasuia Kupxroda, 3akonsr @apanes 11 31€KTpoJn3a);

ONMHCHIBATh  (PU3UYECKUE TMPOLECChl M  SBJICHUSA, MCHOJb3YySd BEJIMYHMHBL:
IEpEMELICHHUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC T€Ia U CUCTEMBI TEII, CUJIa, MOMEHT
CHWJIBI, IaBJICHHE, TOTCHIMAIbHAS HEPIUsl, KHHETUYECKAsl SHEPIHsl, MEXaHNUYECKas
3Heprus, paboTa CHIIbI, HEHTPOCTPEMHUTEIBHOE YCKOPEHHUE, Cujia TSKECTH, Cujia
YOPYTOCTH, CUJa TPEHHMs, MOLIHOCTb, DHEPIHS B3aUMOJACHCTBHS Tella ¢ 3eMIEN
BOIM3U €€ MOBEPXHOCTHU, DPHEPrUsl ynpyrou nedopmanuu NpyxKUHbI, KOJIUYECTBO
TEIUIOThI, aDCOMIOTHASI TEMIIepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEPrus UJ1ealbHOI0 OJTHOATOMHOIO ra3a, paboTa U1eaJbHOro ra3a, OTHOCUTEIbHAS
BJIAXKHOCTH Bo3AyXa, KII/[ uaeanpHOro TEMmIoBOro IBUraTes; SIEKTPUIECKOE MOJIe,
HaMpPsHKEHHOCTh 3JIEKTPUYECKOTO OIS, HANPSHKEHHOCTh MOJISI TOYEYHOTo 3apsiaa
WIM 3apsOKEHHOrO Iapa B BakyymMeé W B JIUAJIEKTPUKE, MOTEHLUAT
AIIEKTPOCTATUYECKOTO TOJISA, Pa3HOCTh MOTEHIUAJIOB, JIEKTPOABIKYILAs CUila, CUJla
TOKa, HaIlpsHKEHUE, MOIIHOCTh TOKA, JJIEKTpUYECKass EMKOCTh IIJIOCKOrO
KOHJIEHCATOpa, CONPOTUBIEHUE YydyacTKa WENu C TMOCIeNOBaTEIbHbIM U
napajyieibHbIM  COCIMHEHHEM PE3UCTOPOB, DSHEPIrUsl BJICKTPUUYECKOTO  IMOJIS
KOHJIEHCATOpPa;

OOBSACHATh OCOOCHHOCTH TPOTEKaHUS (U3MUECKUX SIBICHHUM: MEXaHHYECKOe
JNBWKEHUE, TEIUIOBOE JBMKEHHWE 4YacTHI] BELIECTBA, TEIUIOBOE pPaBHOBECHE,
OpoyHOBckoe ABWkeHUe, Auddy3us, ucnapeHwe, KUMEHHE U KOHJEHCalus,



IJIABJICHWE W KPUCTAJUIM3ALMA, HAIPABJICHHOCTh TEIUIONEPENAYH, DIICKTPHU3ALINS
T€JI, 9KBUIIOTEHIIUAIIBHOCTD IIOBEPXHOCTHU 3apsKEHHOTO ITPOBOAHUKA,

IPOBOIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PM3NYECKON BEJHMUMHBI OT JPYTOH C
UCIIOJIb30BAaHUEM IIPSIMBIX HM3MEPEHMM, NPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKcHpOBaTh pe3yNbTaThl NOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEJIUUMH B BUJE
rpaduKoOB ¢ YIETOM aOCOTIOTHBIX MOTPEITHOCTEH M3MEPEHHM, /1eTIaTh BBIBOBI 110
pe3yapTaTaMm UCCIEN0BaHNs;

IPOBOJNUTH KOCBEHHBIE M3MEPEHUs (PU3NUYECKUX BEIUYMH, IPU 3TOM BBIOMPATH
ONTUMAJbHBIA METOJ HU3MEPEHMs, OLICHUBATh AOCONIOTHBIE U OTHOCHUTEJIBHBIC
IOTPEUIHOCTH IIPSIMBIX U KOCBEHHBIX U3MEPEHUM;

IIPOBOJAUTH ONBITHl IO TNPOBEPKE IMPEIUIOKEHHOW THUIIOTE3Bl: IUIAHUPOBATH
DKCIIEPUMEHT, COOUpaTh SKCIEPUMEHTAJbHYI0 YCTAHOBKY, AaHAJIU3UPOBATH
IIOJIyYEHHBIE PE3YJIbTAThI U JEJIaTh BBIBOJ, O CTATyCE MPEII0KEHHON TUIIOTE3B;
co0JII0/1aTh MpaBmiia 0€30MacHOI0 TPpyAa NMPU NPOBEACHUN UCCIIEIOBAaHUM B paMKax
y4e0HOI0 SKCIEPUMEHTA, MPAKTUKyMa U Y4eOHO-UCCIIEI0BATENbCKON U MPOEKTHON
NEATEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1aDOPATOPHOTO
000opy1I0BaHUS;

pemarby pacuéTHbIe 3a7aud C SIBHO 3aJJaHHOW M HESIBHO 3aJlaHHOW (hU3HUecKOi
MOJIEJIbIO: HAa OCHOBAaHMHM aHAJIM3a YCJIOBUS OOOCHOBBIBaTH BBIOOp (hH3HUECKOM
MOJIeJIM, OTBEYAIoled TpeOOBaHUSAM 33a7aud, MNPUMEHITh (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M MOCTYJaThl (DU3UYECKUX TEOPUHM TPH HCIOJIb30BAHUH
MAaTeMaTUYECKUX METOJOB pELICHUs 3aJay, IPOBOJUTH PACUETHl Ha OCHOBAHUM
UMEIOLIMXCS JaHHBIX, AHAJIU3UPOBATh PE3YyJbTAaTbl U KOPPEKTUPOBATH METOJbI
peleHns ¢ y4€TOM IOJIyYEHHBIX Pe3yJIbTaTOB;

pemarb KadyeCTBEHHbIE 3aJadyM, TPeOylollue NPUMEHEHUs 3HAaHUM M3 pa3HbIX
paszienoB Kypca (U3MKH, a TaKKe MHTErpalyyd 3HAHUM U3 JAPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA: BBICTPAUBATh JIOTUYECKYIO LIETIOUKY PACCYKIACHUM C
OTOPOH Ha U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHMUS,;
UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPUHIIMIIOB
paboOThl U3MEPUTETBHBIX MPUOOPOB, TEXHUUECKUX YCTPONCTB U TEXHOJIOTHYECKUX
IIPOLIECCOB;

OPUBOJUTH NPUMEPHl BKJIAJa POCCUMCKHX U 3apyOE€KHbBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKHU, B OOBSICHEHHE NPOIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHUE
TEXHUKHU Y TEXHOJIOTUH;

aHANM3UpOBaTh M OLIEHUBATh MOCIEACTBUS OBITOBOM UM MPOW3BOJCTBEHHOU
JESITEIbBHOCTH YeJIOBEKa, CBS3aHHOM € (U3NYECKMMHU MPOIECCAMM, C IMO3ULUHN
DKOJIOTUYECKOHN 0€301MacHOCTH, IIPEACTABICHUN 0 PalMOHAIBHOM
IIPUPOJIOIIONIB30BAHUH, & TAK)KE PA3yMHOM MCIIOJIB30BaHUU JOCTHKEHUN HAYKU U
TEXHOJIOTUH JJIs1 JaJbHEHIIIEro pa3BUTUS YeJIOBEUECKOTo 00IeCTRa;



OPUMEHATHh pa3iuyHble crnocoObl paboTel ¢ uHpoOpManuend (GU3NYECKOTO
COJIEp>KaHUs C HCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH, IPU
TOM HCIIOJIb30BAaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJOTHHU MJIs TOWCKa,
nepepaboTKi U TPEAbsBICHUS Y4eOHOW M HAy4YHO-TIONYJSIpPHOM HH(pOpMaIuH,
CTPYKTYPUpPOBAaHUSI U MHTEPIPETalUN HMH(OPMALIUU, TOJYyYEHHOW U3 pa3IU4HbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTyYaeMyI0 HH()OPMAIIUIO U OIICHUBATh
€€ TOCTOBEPHOCTh KAK HAa OCHOBE MMEIOIIMXCS 3HAHUM, TaK M HA OCHOBE aHAIU3a
UCTOYHUKA UHPOpMALUY;

IPOSIBIIATE OPraHU3alMOHHBIE U IIO3HABATENIbHBIE YMEHMSI CaMOCTOSTEIBHOIO
IpUOOpETEHUs] HOBBIX 3HAHUN B IPOLIECCE BBINOJIHEHMS MPOEKTHBIX U YYEOHO-
UCCJIEI0BATENBCKUX PadoT;

paboTaTh B IpyNIe C UCIOJHEHUEM PA3NTMYHBIX COLUAIBHBIX POJEH, MJIaHUPOBAThH
paboTy TIpynmbl, PalMOHAIBHO PACHPENENATh IEATENbHOCTh B HECTAaHAAPTHBIX
CUTyalusiX, aJCKBATHO OLIEHMBATh BKJIAJ Ka)X/JOr0 M3 YYaCTHUKOB TIpYyMIbl B
pelLlIeHne paccMaTpUBaeMON IPOOJIEMBI;

IOPOSIBJIAITh MOTHBaLMIO K Oyaymied MNpoQecCUuOHAIBHONW NEATEIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xonny oOyuenus B 11 knacce npeqMeTHbIE pe3yJIbTaThl HA YIIIyOJIEHHOM YPOBHE JOKHBI
OTpaxaTh C(HOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:

NOHUMATh POJb (PU3MKKM B 3KOHOMHYECKOM, TEXHOJOTHYECKOW, COLUAIbHON U
TUYECKOH cdepax AesiTeIbHOCTH YeJIOBEKa, pOJib U MECTO (PU3UKH B COBPEMEHHOM
Hay4YHOH KapTHHE MHUPA, POJIb ACTPOHOMHMH B TPAKTHUYECKON IEATEIbHOCTH YEJIOBEKA
U JaJdbHEHIIEeM Hay4YHO-TEXHHMYECKOM pAa3BUTHUH, 3HAYEHHE OMNKCATENIbHOM,
CUCTEMATU3HUPYIOUIEH, 00ObSICHUTEIBHON M TPOTHOCTUYECKOU (DyHKLIMH (PrU3MUeCcKOM
TEOPHUH — BJIEKTPOJNHAMUKH, CIEUUATBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKy, poib GU3NIECKON TeoOprr B (POPMUPOBAHUY MTPEACTABICHUM O (PU3UIECKOM
KapTUHE MUpPa, MECTO (PU3MYECKOW KAPTUHBI MHUpa B OOLIEM pSIYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEACTABICHUIA O TPUPOJE;

pasznuyaTth YCJIOBUSI NPUMEHUMOCTH MOJENe (PU3NYEeCKHX Tel M MPOIECCOB
(siBNEHUI): OJHOPOJHOE JJIEKTPUYECKOE U OJHOPOJHOE MarHUTHOE MOJs,
rapMOHUYECKUE KOJICOaHUsl, MAaTEMAaTUYECKUN MAATHUK, UICATbHBIN TPy KUHHBIA
MasTHUK, TapMOHUYECKHUE BOJIHBI, UJCAIbHBIA KOJIEOATEIbHBIM KOHTYp, TOHKas
JMH3a, MOJIeJiel aToMa, aTOMHOTO SiJpa U KBAHTOBOM MOJIENIM CBETA;

pa3nuuaTh yCJIOBHs (TpaHMIbI, 00JIACTH) MPUMEHUMOCTU (PU3MUYECKUX 3aKOHOB,
NOHMMAaTh BceoOLUil XapakTep (pyHAAMEHTaJIbHBIX 3aKOHOB M OTPaHHUYEHHOCTH
UCITOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH JEKTPOMArHUTHBIE MPOLIECCHI U SIBJICHUS, UCTIONb3Ys
OCHOBHbBIE€ TIOJIO)KEHHSI M 3aKOHBI DSJIEKTPOJAMHAMUKA W CHEUUATBHOM TEOpHUH
OTHOCUTEIBHOCTH (3aKOH COXPAaHEHUS IEKTPHUUECKOro 3apsiaa, cuia AMiiepa, cuia



JlopeHua, 3aKOH 3JEKTPOMArHUTHOM WHAyKUWHU, npaBuio Jlenma, cBsizp O/[C
CAaMOMHAYKIIMH B 3JIEMEHTE AJIEKTPUYECKON LIETTH CO CKOPOCTHIO U3MEHEHUS CUJIBI
TOKa, MOCTYJAaThl CHIEIUATbHON TEOPUU OTHOCUTEIHHOCTH DUHILITEHHA);
aHAIM3UPOBaTh M OOBSCHATH KBAaHTOBBIE MPOIECCH M SIBICHUS, HCIOIb3YS
MOJIOKEHUS] KBaHTOBOM (u3uku (ypaBHeHue OWHINTeHHa 111 (pororddekra,
IIEPBBIA MU BTOPOM IOCTYJIaThl bopa, IpUHIMII COOTHOLIEHUS HEONPEAEIEHHOCTEN
['eit3enOepra, 3aKOHbI COXpPaHEHUs 3apsAJO0BOTO M MACCOBOIO YUCEN M SHEPTHH B
SJIEPHBIX PEAKIUAX, 3aKOH PAJMOAKTUBHOTO pacIajia);

ONMKUCHIBATh  (DU3UYECKUE TPOIECChl M  SBIICHUS, MCIHONB3YSd BEJIMYHMHBL:
HaMpPsHKEHHOCTD JIEKTPUYECKOTO MOJIsI, MOTEHLHAN AJIEKTPOCTATUYECKOIO TMOJI,
Pa3HOCTh NMOTEHIMAJIOB, AJIEKTPOJABIKYINAS CHJIA, UHAYKIUS MAarHUTHOIO MOJI,
MarHuUTHBIM TIOTOK, cuia AMIepa, HHAYKTHUBHOCTb, JJIEKTPOABWXKYILAs CHUJa
CaMOMHAYKIIMH, S3HEPIUsl MArHUTHOTO TOJIS IIPOBOJIHMKA C TOKOM, PEJIATUBUCTCKUAN
UMITYJIbC, TOJIHAS DHEPTUs, SHEPrus MOKOs CBOOOJHON 4YacTULbI, PHEPIUs U
UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3aps] SApa, SHEPTUA CBSI3U Apa;

OOBSACHATh OCOOCHHOCTH NPOTEKaHUS (PU3MUECKUX SIBICHUW: 3JEKTPOMAarHUTHAS
WHIYKOUS, CAaMOMHIYKLHS, PE30HAaHC, HHTepdepeHurs BOIH, Jupakius,
JUCHepCcusi, TOJHOE BHYTPEHHEE OTpaXeHue, (OTOAIEKTpUUYECKUl dPPeKT
(poroaddexr), anbda- u 6era-pacnaabl aaep, raMMa-u3IydeHUe saep, puznyeckue
MPUHIUIBI CIIEKTPATILHOTO aHaIN3a U padOThI Ja3epa;

ONPEAENATh HAPaBJICHUE UHIYKIINA MarHUTHOTO MOJISl IPOBOAHUKA C TOKOM, CHJIBI
Awmnepa u cuisl JIopeHna;

CTPOUTHh H300pa)K€HHE, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pPacCUMTHIBATH €0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOIIOJIATaI0IINE aCTPOHOMUYECKHE MOHATHSA, TEOPUU U 3aAKOHBI JJIS
aHanu3a U OOBACHEHMS] (PU3MYECKUX IMPOILIECCOB, MPOUCXOMAIIMX B 3BE3NAX, B
3BE3AHBIX CHUCTEMAaX, B MEXraJlaKTHUYEeCKOM cpese; ABMKEHUS HEOECHBIX Ted,
ABOJIIOLIMH 3BE3/ U BeeneHHol;

MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTEN (PU3HMUECKUX BEJIMUMH C MCIOJIb30BAHUEM
NpSMBIX HW3MEPEHUM, TpPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3UUYECKUX BEIUYUH B BUJAE I'Pa(UKOB C
y4€TOM aOCOIIOTHBIX MOTPEIIHOCTEN U3MEPEHU, 1eTaTh BHIBOJIBI MO pe3ybTaTam
UCCJIEI0BAHNS;

MPOBOJUTH KOCBEHHbIE HM3MEpPEHUs! (PU3NYECKUX BEIUYMH, MPHU 3TOM BBIOUPATH
ONTUMAJIbHBIA METOJT M3MEpPEHUs, OLIEHUBATh AaOCOJNIOTHBIE W OTHOCUTEIbHBIC
NOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUM;

IPOBOJUTH OMNbBITBHI [0 MPOBEPKE MPEMIOKEHHOW THUIOTE3bl: IJIAHUPOBAThH
HKCIEPUMEHT, COOHUpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, AaHAJIU3UPOBATh
MOJIyY€HHbIE PE3YNIBTATHI U JI€JIaTh BHIBOJ O CTATyCE MPEIOAKEHHOMN TUIIOTE3bI;



ONKCHIBATH METObI MOTYYEHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUI;

co0JI01aTh MpaBmia 0€30MacHOTo TPpyAa MPHU MPOBEACHUN UCCIIEIOBAaHUI B paMKax
y4e0HOI0 SKCIEPUMEHTA, PAKTUKyMa U y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHON
JESATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacy€THBIC 3a/Jadd C SBHO 3aJaHHON W HESBHO 3aJaHHON (pu3mdeckoit
MOJIETIbIO: HAa OCHOBAaHMHU aHalIM3a YCJIOBUSA BBIOMpATh (U3MUYECKHE MOJETH,
OTBeHawIMe  TpeOOBaHMSIM  3a/Jaud, TNPUMEHITb  (DOPMYIbI,  3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYJNaThl (DU3UYECKUX TEOpUH TIPU HMCIOJIb30BAaHUU
MaTeMaTHYECKHX METOJIOB PELICHUs 3aJay, NPOBOJUTH PAaCUEThl Ha OCHOBAHHHU
UMEIOIINXCSA JAHHBIX, AHAJIU3UPOBATh PE3YJbTAThl U KOPPEKTUPOBATH METOJIBI
pELIeHUs C YUYETOM MOITYUYEHHBIX PE3YJIBTATOB;

pelaTh KaueCTBEHHbIE 3aJlauM, TpeOyIollue MNPUMEHEHMs 3HAaHUM W3 pa3HbIX
paszenoB Kypca (U3MKHM, a TaKKe€ HWHTErpalud 3HAHUW U3 JIPYTUX IMPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA: BEICTPAUBATH JIOTHYECKYIO LIEMIOUKY PACCYKICHHM C
OMOPOW Ha N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUYECKUE SIBICHUS;
UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPHHIIMIIOB
pabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB U TEXHOJIOTMUECKUX
IIPOLIECCOB;

NPUBOJNUTH MPUMEPHI BKJIAJa POCCUUCKHX U 3apyOEKHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOUIETO MUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

aHaJIM3UpOBaTh U OLIGHUBATHh IMOCJEACTBUS OBITOBOM M IMPOU3BOJCTBEHHOU
NESITEIbBHOCTH YeJIOBEKa, CBSI3aHHOM ¢ (M3MYECKMMHU MPOIECCaMU, C IMO3ULUHN
DKOJIOTHYECKON 0€30MacHOCTH, MIPEACTABIICHAN 0 PalMOHAIIBHOM
IPUPOAOTNOIb30BAHUN, a TAK)KE Pa3yMHOM HMCIOJIb30BAaHUU JOCTHXKEHUN HAayKd U
TEXHOJIOTUH IS JaTbHEHIIIEro pa3BUTHS YeJIOBEUECKOro 00IIeCTRa;

OPUMEHSATh pa3jMYHble CHocoObl paboTel ¢ uHOpMaruenn GuU3NIecKoro
COJIEpP>KaHMs C UCTIOJIb30BAHUEM COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOJIOTHM, IPU
TOM MCHOJIb30BaTh COBPEMEHHbIE MH(MOPMALMOHHBIE TEXHOJOTHUU [JIsl TOMCKA,
nepepaboOTKU W TPEAbSIBICHHUS Y4e€OHOM M HayYHO-NOIMYJSIpHOM HH(OpManuwy,
CTPYKTYPUPOBaHUS U MHTEpIpeTalud MHGOPMaLKU, MOJYyYEHHOW U3 pa3IMuHbIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTy4aeMyl0 HH()OPMALIKIO U OIICHUBATh
e J0CTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUMW, TaK U Ha OCHOBE aHallnM3a
MCTOYHUKA UH(POPMALINH;

NPOSIBJISITh OPraHU3ALMOHHBIE W TIO3HABATEJBHBIE YMEHUS CAMOCTOSTEIBHOIO
npuoOpeTeHUs] HOBBIX 3HAHUN B MPOIIECCE BBIMOJIHEHMS MPOEKTHBIX U Y4EOHO-
UCCIIEIOBATENbCKUX padoT;



paboTaTh B IpymIe ¢ UCTIOJHEHHEM Pa3IUYHbIX COLIMATIBHBIX POJIeH, MIIAHUPOBAThH
paboTy TpyMIbl, PalMOHAIBHO PACHPEICNATh ACSITENbHOCTh B HECTaHAAPTHBIX
CUTyaIlusiX, aJCKBAaTHO OLIEHWBATh BKJAJ Ka)XJOr0 U3 YYaCTHUKOB TpPYMIMbl B
peleHne paccMaTpUBaeMoOi POOIEMBI;

OpOSIBIATh MOTHBAIMIO K Oyaymed mnpodecCHOHATbHOW —JEeSTEIbHOCTH 10
CHEIHMATBHOCTAM (PU3UKO-TEXHHUUECKOTO POUIIs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/m NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Paznen 1. HAYYHBIA METO/ IIO3HAHMSI IIPUPO/IBI
11 Hayunslit MeTO O3HAHUS IPUPOLBI 6
Utoro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOro TENa 5
2.4 3aKOHBI COXPAaHEHUSI B MEXAHUKE 10
Wroro mo paszneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 15
3.2 TepmonnHamuka. TennoBble MalTuHbI 20
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
nepexoabl
Hroro no paszneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIIEKTPUUYECKOE TTOJIE 24
4.2 [TocTOSIHHBIN ANEKTPUUYECKUI TOK 24




4.3 Toku B pa3nu4HBIX cpeax 6
Hroro no pazaeny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
5.1 | Du3nYecKuil TPaKTUKYM 16 16
Wroro mo pazneny 16
PezepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpoubnsie IIpakrnyeckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
1.1 MaruutHoe nose 14
1.2 DNEeKTpOMarHuTHAas MHIYKIIHS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJIEeKTpPOMarHUTHBIC KOJICOaHUs 15
53 MexaHudeckue 1 31eKTpOMarHuTHbIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcnoBel CTO 5 1
Hroro no pazgeny )
Pasnen 4. KBAHTOBAS ®U3UKA

41 KopmyckynspHO-BOIHOBOH Ayannu3m 15

4.2 dusuka atoMma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5
' YaCcTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 ‘ DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12
Hroro no pazueny 12
Pazzea 6. PU3HNUYECKHAN MPAKTUKYM
6.1 ‘ Du3nYecKuil TPaKTUKYM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 IPEIMETHOTO COJIEPYKAHUS U OIIBITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypca ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero Kontpoabubie IIpakTnueckue fll3yquHﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThI padoThI pecypest
1 dusmka — pyHAaMeHTalIbHas HayKa O 1
pupoe
5 Hay4HbIil MeTO/] TO3HAHMSI U METO/IbI 1
uccieI0BaHusl (PU3UYECKHUX SIBICHUIN
DKCIIEPUMEHT U TEOPHS B MPOIECCE
3 no3Hanus npupoasl. Habmonenne u 1
OKCIIEPUMEHT B (PU3UKE
4 Crioco6b1 m3mMepeHns HU3NIECKUX 1
BEJINYHH
AOGCo0THAs M OTHOCHUTENIbHAsS
5 HOTPEIIHOCTH U3MEpEeHu pruznueckux 1
BEJIMYMH
6 BxosmHast koHTposbHAs paboTa 1 1
Mexanuueckoe aBmxenue. Cucrema
7 orcyeTta. OTHOCUTEIBHOCTh 1
MEXaHUYECKOTO MBWKeHus. [Ipsmast n
oOpaTHas 3a/1aul MEXaHUKH
Panuyc-BekTop MaTepHanbHON TOUYKH, €r0
3 MPOEKINH HA OCH KOOPAWHAT. 1

Tpaexropus. [lepememenne. CkOpoCTs.
Nx npoekiuu Ha OCU KOOpAUHAT




PaBHOMEpPHOE ITPAMOJIIMHEMHOE IBUKEHHUE.
I'padrueckoe onucaHre paBHOMEPHOTO
IPSIMOJIMHEMHOTO JBUKCHHUS

10

11

12

CrnosxeHue nepeMeIieHnii U CKOPOCTEM.
Pewenne 3anau

HepaBHomepHoe aBukenue. MrooBeHHas
cKkopocTh. Yckopenue. [Ipsamonuneiinoe
JIBIKEHUE C TTOCTOSIHHBIM YCKOPEHUEM

['padmyeckoe onrcanue NPsIMOIUHEHHOTO
JBUKEHHS C TIOCTOSIHHBIM YCKOPEHUEM

13

CBobOosiHOE najieHue. Y CKopeHue
CBOOOJIHOTO TaJcHUs. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPCHHS OT
BPEMEHH U UX rpaduku

14

15

16

17

JIBmkeHue tena, OpomIeHHOTO MO YTIIOM
K TOPU30HTY

Kpusonnneiinoe neuxenue. J(BrkeHne
10 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepnoa u gacrora.
LleHTpoCTpEMHUTENBHOE U TTOJIHOE
YCKOpEHHUE

KonTponbHas pabota mo Teme
"Kunemaruka"

IIepsriit 3axk0H HproToHa. MHEpLuManbHbIe
cucremsl orcuéra. [IpuHnun
OTHOCHUTEIbHOCTH I anmues.
Heunepuunanbaslie cucTEMBI OTCUETA




Cuna. PaBHogelcTByromas cuia. Bropoit

18 3akoH HprotoHna. Macca

19 Bzaumopeiicteue ten. Tpernit 3aKk0H
Herorona

20 [Tpunimn cynepno3uiuu cui. Pemenne
3aJa4 Ha IpUMEHeHue 3akoHOB HbroToHa
3aKOH BCEMUPHOIO TATOTEHUS.

21 OKBUBaJCHTHOCTh I'PABUTALIMOHHON U
WHEPTHOI MacChl

29 Cuna TsKeCTH M yCKOpeHue cBOOOIHOTO
naieHus
JIBukeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHUYECKasi CKopocTb. 3akoHbl Keruepa

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

25 TpeHus. J[BuKeHne B )KUIAKOCTH U Ta3e ¢
y4ETOM CHITBI COTTPOTHBIICHUS CPEJIBI

26 Hasnenue. ['mapocraTuueckoe gaBlieHUE.
Cwia Apxumena
AGCOIOTHO TBEPIOE TEJIO.

27 [ToctynarensHOE 1 BpaliaTeabHOE
JBIDKEHUE TBEPJIOTO Tella

28 MOMEHT CHIIBI OTHOCUTEIIBHO OCH
Bpaienus. [1neqo cubl

29 CrnoxeHue cuil, IPUIOKEHHBIX K

TBepaoMy Teny. LleHTp TsxecTu Tena.




VYcnoBus paBHOBECHS TBEPAOIO TEINA.
Bunasl paBHOBecus

30

31

Pemenue 3amau

KoHnTtponbHas pabota 1o teme
"Iunamuka. CtaThka TBepI0ro Tena"

32

HNMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
MaTepualbHbIX ToYeK. LlenTp Mace
CHUCTEMBI MaTepUaANIbHBIX TOUEK. Teopema
0 JIBUYKEHUH LIEHTpa Macc

33

NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCA
Temna. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE ABMKEHIE

34

35

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

Pemenue 3amau

36

Pabota cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. I'papuueckoe
MIpe/ICTaBJICHHE padOThI CUIIBL. MOIIIHOCTH
CHJIBI

37

Kunernueckas sueprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTUH
MaTepUaIbHON TOUKU

38

39

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

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTLI HCIMOTCHIMAJIBHBIX CHJII C




W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tell. 3aKOH COXpaHECHUA
MEXaHUYEeCKOH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHeHnue bepHymum U1 uacaIbHON
KUJKOCTH

41 KoHTposbHast pabota 1o Teme "3akoHbI
COXpaHEHHUs B MeXaHHKe"
Pa3BuTHe npeacraBneHuit o mpupoe

42 TeroThl. OcHOBHBIE nonoxenuss MKT.
Huddysus. bpoyHOBCcKOe IBUKEHHE
Crpoenue ra3000pa3HbIX, )KUJIKUX U

43 TBEPABIX TeJ. XapaKkTep ABUKECHUS U
B3aMMOJICHCTBHSI YACTHI] BEILIECTBA
Macca u pa3Mepsl MOJIEKYIT (aTOMOB).

44 KommuaectBo BemtecTBa. IlocTostHHAs
ABoraapo

45 Temneparypa. TemnoBoe paBHOBecCHE.
[lIkana [enbcust

46 Pemenue 3amau

47 WneanpHbIi ra3. I'a3oBbIe 3aKOHBI

48 YpaBaenue Menzeneesa-Knaneiipona.
Pemenue 3anau

49 AOcoroTHas TeMiiepaTypa. 3aKoH
HanproHa

50 H3onporneccel B uaeanbHOM ras3e ¢

IIOCTOAHHBIM KOJIMYECTBOM BE€IICCTBA




51

I'paduueckoe npencraBieHue
M30IIPOIIECCOB: U30TEpMa, U30X0Pa,
n3zobapa

52
53

OcHoBHoe ypaBHenne MKT

Penrenue 3amau

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO
CcpeHel KHHETUYECKON dHepruei
MOCTYNATEeNFHOTO TEIJIOBOTO ABM)KEHUS
e€ yacTull

55

O0001IEHHE U CUCTEMATU3ALIUS 3HAHUM
o teme "OcroBer MKT"

56

57

58

59

Kontponbnas pabota no teme "OCHOBBI
MKT"

TepMonnHaMuyeckas cucrema. 3alaHue
BHEIIHUX ycnoBul g T/ cuctemsl.
Bremnne v BHyTpeHHUE ITapaMETPBI.
ITapamerps! T/l cucTeMBI Kak CpeIHUE
3HA4YCHUS BEJIMYMH, ONIMCHIBAIOIINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAMHAMUKH.
Camonpoun3sBodbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHUIO

Mogens naeaabHOro ra3a B
TCPMOANHAMHUKE. Ycnopus
MNPUMCHUMOCTHU 3TOM MOJEIHU

60

VYpaBuenue Menaeneesa-Knaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SHEPrUu




61

BrIpaxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOT'O MJI€aJIbHOTO Iasa.
KBasucratnuecknue U HECTaTUYECKHE
IIPOLIECCHI

62

OnemenrapHas paboTa B TEpMOAUHAMUKE.
Brraucnenue paboTsl o rpaduky
npouecca Ha pV-nuarpamme

63

64

65

Tennonepenava kak crocod W3MEHEHUs
BHyTpeHHel sueprun Tl cucremsr 6e3
coBepIIeHHs paboThI

KOHBCKHI/IH, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

KoangectBo TennoThl. TemioéMKoCTh
Tena. Y aeabHas u MOJISIPpHas
TEIMIOEMKOCTHU BEIIeCTBA. Y IeJbHas
TCIJIOTA CTOpaHusA TOIIINBA

66

Pacuér konmyecTBa TEIIOTHI IPH
TeIIoneperaye

67

68

69

[Tonsarue 06 annadbaTHOM Tpolecce.
[IepBblil 3aKOH TEPMOJUHAMUKHI

KonngecTBo TemioTsl U paboTa Kak Mephbl
U3MEHEHUS BHYTpeHHEN dHepruu T/1
CUCTEMBI

Bropoii 3ak0H TEpMOAMHAMUKH TSI
PaBHOBECHBIX U HEPABHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUPOIHBIX
IIPOLIECCOB




70

[IpuHIMITBI AEACTBUS TEIJIOBBIX MALIWH.

KT

71

72

MakcumanbsHoe 3Hauenue KITJ. I{uxn
Kapno

Penrenue 3amau

73

DKOJIOTUUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIUIOBBIX ABUTaTelIed. TerioBoe
3arpsi3HEHUE OKPY>KaIoIIel cpebl

74

75

Pemenue 3amau

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUM
o teme "Tepmonunamuka. TernoBbie
MAaIuHe!"

76

KonTtponpsHas pabora no Teme
"Tepmonunamuka. TeniaoBbie MalIuHbI"

77

78

[TapooOpazoBanue u KOHICHCALIMSL.
Hcnapenue u kutieHue. Y aenbHas
TEIJI0Ta mapooOpa3oBaHUs

HaceiieHHbie ¥ HEHACHIIIICHHBIE TapHI.
KauecTBeHHast 3aBUCUMOCTD MJIOTHOCTH U
JAaBJICHUS HACBIMICHHOTO Iapa OT
TEMIIEPATYPBl, X HE3aBUCUMOCTE OT
00BbEMa HACHIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT
JABJICHUSI B )KUIKOCTH

79

80

BnaxxnocTs Bo3myxa. AGCoOTHAS U
OTHOCUTCJIbHAA BJIAKHOCTDH

Pemenue 3amau




81

TBépnoe Teno. Kpucrammyeckue u
amopdHbIe Teaa. AHU30TPOITHS CBOMCTB
KPHUCTAIIJIOB

82

83

84

[LnaBnenue u kpucramM3anus. Y 1eabHast
TeruioTa riasiaenus. Cyonumarus
Hedbopmaruu TBEpAOTO Tena. PacTskenue
u cxkarue. Casur. Moayns FOnra. Ilpenen
ynpyrux aedopmaruii

TemioBoe pacuivpeHue KuaKOCTel u
TBEPABIX Te. AHTAPMOHHU3M TETIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa

85

[IpeobpazoBanue sHeprun B (ha30BBIX
nepexojax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

[ToBepXHOCTHOE HaATSKEHUE.
Kanumnspuele siBnenus. Jlapnenne noa
VCKPHUBJICHHON ITOBEPXHOCTBIO )KUJIKOCTH.
®opmyna Jlamnaca

89

90

91

O00011eHne U cCUCTEMaTU3aLNS 3HAHUI
1o Teme "ArperaTtHbie COCTOSIHUS
BeniecTBa. @a3zoBbie epexoab"”

KonTpomnpHas pabota mo Teme
"ArperatHbl€ COCTOSIHUSI BEIIECTBA.
®dazoBble IEPEXOABI"

DneKTpu3anus Tei U €€ MpOosiBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna




JIeKTpUYecKuX 3apsanoB. [IpoBoaHuky,
JUBJIEKTPUKU U ITOTYITPOBOJAHUKI

DneMEHTApHBIN AIEKTPUUECKUH 3apsia.

92 3aKOH COXpaHEHUs HIEKTPUIECKOTO
3apsa

93 B3aumoneiictBue 3apsaoB. ToyeuHbie
3apsiabl. 3akoH Kynona

94 Pemenue 3amay

95 Dnektpuueckoe nose. Ero neiictBue Ha
IIEKTPUICCKUE 3aPSIJIbI
Hanpspk€HHOCTD 37IEKTPUUECKOTO MOJIS.

96 [TpoOHebIi 3aps. JInHUKM HANPSHKEHHOCTH
aNeKTpUudecKoro nois. OqHopoIHOe
AIIEKTPUIECKOE TT0JIC
[ToTeHInaTbHOCTh AIEKTPOCTATUYECKOTO

97 nosist. Pa3HOCTh MOTEHIIMATIOB U
HaTpsDKEeHUe
[MoTeHnmansHas YHEPTHs 3aps/ia B

98 AJIEKTPOCTaTUYECKOM TMosie. [ToTeHmman
AIEKTPOCTATHUECKOTO OIS
CBs13b HANPSDKEHHOCTH TIOJIS U Pa3HOCTH

99 MOTEHIINAJIOB JUTS AJICKTPOCTATHYECKOTO
TOJISI

100 [IpuHIMT Cyneprno3uIinu SMEKTPUISCKIX
nosjen

101 Pemenue 3amau

102 [Tone Toueunoro 3apsna. [Tone

PaBHOMEPHO 3apsKEHHOU cepbl




[Tone paBHOMEPHO 3apsKEHHOTO 110

103 00béMmy mrapa. [Tose paBHOMEpHO
3apsHKEHHON OECKOHEYHOM IIIOCKOCTH

104 [TpoBOIHUKY B AJIEKTPOCTATUICCKOM
nosie. Y CjIoBUE paBHOBECHS 3apsiIOB

105 JIMdIeKTpUKY ¥ MOJTYIPOBOAHUKY B
3IEKTPOCTATUYECKOM I10J1€
Konnencarop. D11eKTpoEMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD
IUIOCKOTO KOH/IEHCATOpa

107 [TapannensHOE coequHEHNE
KOHJICHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCATOPOB

109 DHeprus 3apsyKEHHOI0 KOHJIEHCaTopa

110 Pemenue 3amau

111 JIBr>keHuMe 3apsKEHHON YaCTHUILIbI B
OJIHOPOJHOM DJIEKTPHUYECKOM TOJIe

112 Pemenue 3amau

113 O06o01IeHre u cucTeMaTu3alus 3HaHu|
1o teme "DieKkTpuueckoe mnoie"

114 KonTponbHas pabota mo Teme
"OnexTpuueckoe nomue"
Cwita Toka. I[1oCcTOSHHBIN TOK. Y CIIOBHS

115 CYIIECTBOBAHUS MOCTOSIHHOTO
ANEKTPUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsxenue nu 9/1C




3akoH OMa aJ1s1 yyacTKa LenHu.

17 DJIEKTPUIECKOE COPOTUBIICHUE 1
3aBUCUMOCTb COIIPOTUBIICHUS

118 OJIHOPOJIHOT'O ITPOBOJIHUKA OT €0 JTUHBI 1
Y TUTOIIA U TIOTIEPEYHOTO CCUCHUS

119 VY ienpHOE COMPOTUBIICHUE BEIIECTBA. 1
Penrtenue 3anau

120 [TocnenoBarenbHOE, TAPAILICIBHOE, 1
CMEIIIAaHHOE COCTMHEHHE IPOBOTHIKOB

121 Pacuér pa3BeTBIEHHBIX AIIEKTPUICCKIX 1
neneii. [Ipasuna Kupxroga

122 Pemenue 3amay 1

123 Pabota snekTpuueckoro Toka. 3akoH 1
Hxoynsa —Jlenua

124 Pemenue 3amau 1
MOIIHOCTD JEKTPUUECKOTO TOKA.

125 TennoBast MOIITHOCTb, BBIACIIICMAs Ha 1
pesucrope

126 Pemenne 3amau 1

127 O/1C n BHyTpEeHHEE CONPOTUBIICHHE 1
HMCTOYHUKA TOKA

128 3akon OMa AJist OJTHOM (3aMKHYTOM) 1
AIIEKTPUIECKOMN 1IEeMHU

129 Pemenne 3amau 1

130 MomHoCTh HCTOYHUKA TOKA 1

131 Kopotkoe 3ambikanne 1

132 Konpnencarop B ienu nocTostHHOTO TOKa 1




133

Pemenue 3amau

Pentenue 3anaud mo treMe "IlocTOSHHBINI

134 .
IIEKTPUYECKHUI TOK

135 Pentenue 3anaud mo treMe "IlocTOAHHBINI
3NIEKTPUYECKUM TOK"

136 Pemenue 3anau no teme "IlocTosiHHBIN
ANEKTPUUECKUH TOK"

O06o0011eHre U cucTeMaTu3alus 3HaHUN

137 1o TeMe "[10CTOSIHHBIN 1eKTpUYeCcKuit
TOK"

138 KonrponbHas pabora no reme
"[TocTOAHHBIN NEKTPUUECKUN TOK"
DneKTpuyueckas MpoBOAUMOCTh

139 Pa3IMYHBIX BEHIECTB. DIIEKTPHUECKUI TOK
B MeTaiax. CBepXIpoBOJUMOCTb
DNEKTPUUECKUN TOK B pacTBOPax U

140 pacriaBax 3JIEKTPOJIUTOB. 3aKOHBI
®Dapanes U1 JIEKTPOIU3a

141 DneKTpuYecKui Tok B razax. [lnasma

142 DNEeKTPUYECKUI TOK B BaKyyMe.
BakyymHble npu6opsl

143 DNEKTPUUECKUH TOK B OTYIPOBOJHUKAX

144 [TomynpoBoiHUKOBBIE TPUOOPHI
Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepeHne CHIIbl TOKa U HAaIPSDKEHUS B

145 LT MOCTOSIHHOT'O TOKa MPHU TOMOIIHN

aHaJIOTOBBIX U IU(POBBIX
U3MEPUTENBHBIX PUOOPOB" HITH




"3HaKoMCTBO ¢ U POBOIL TabopaTopueit
no ¢usuke. [Ipumepsl u3mMepeHus
(GU3UYECKUX BEIUYHUH ITPU TTOMOIIN
KOMIIBIOTEPHBIX TaTYUKOB"

146

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKEHMUSI C
LIEJIBIO OIIPEIEeIEHUsI MTHOBEHHOM
ckopocth"

147

148

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHUs Mpu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBMDKCHUH 110 HAKJIOHHOM IJTOCKOCTH"
nm "HccnenoBanue 3aBUCUMOCTH IyTH
OT BPEMEHH NPU PABHOYCKOPEHHOM
nBIKeHun"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue yckopeHHs cBOOOIHOTO
nageHus" wim "M3ydenue ABUKEHUS
TeJa, OpOIIEeHHOTO TOPU30HTAIBHO"

149

150

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3ydyeHue ABUKEHUS Teja 1o
OKPYKHOCTH C ITIOCTOSIHHOM 110 MOJYJIO
ckopocTero" unu "HccnenoBanue
3aBHCUMOCTH MEepHOAa O0paIeHUs
KOHMYECKOI0 MasiTHUKA OT €ro
napameTpoB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHne paBHOAEHCTBYIOIIEH CUIIBI
IpY ABMKEHUH OpycKa Mo HaKJIOHHON




wiockocTy" wnu "lIpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHU JIBUKEHHUS
Opycka 0 HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PacCTOSIHUE OT €ro Macchl"

151

152

153

Pu3N4eCKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CHUIT
YIPYTOCTH, BOSHUKAIOIIUX B PYKUHE U
PE3UHOBOM 00pa3Ile, oT ux aedopmanun”
win "M3yuenue IBUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepes
nerkuii 610K"

Ou3nuecKuil MPaKTHKYM 110 TEMe
"U3mepenue ko GUIeHTa TPSHHS 110
BEJIMUMHE YIIIOBOT0 KO3 uirenTa
saBucumoctu Frp(N)"

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBaHue yCIOBUN PaBHOBECUS
TBEPAOTO TEJA, UMEIOILETO OCh
BpaiueHus"

154

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3MepeHne uMIrysbca Tena mno
TOPMO3HOMY IIyTH"

155

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3yueHne n30TepMHUYECKOrO Mpouecca
(pexoMeH1I0BaHO HCIIOIb30BAHKE
nudposoii maboparopun)"”

156

Pu3NYecKuil TPAKTUKYM I10 TEME
"U3mepenue yaenbHoi TernaoéMkoctu"




157

Pu3N4eCKui IPAKTUKYM 110 TEME
"N3y4yeHue 3akOHOMEPHOCTEN UCTIapeHUst
JKAIKOoCTENR"

158

Pu3n4eCKui IPAKTUKYM 110 TEME
"HaGntonenue npeBpalieHus 3JHepruu
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
W3JIy4eHus ceeroauona’

159

160

161

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue CMEIIAHHOTO COCIHHCHUS
pe3UCTOpPOB

Ou3nyecKkuil MPakTUKYM 0 TEME
"HaGnronenue anmekrpoaunza”

PesepBubiit ypok. O60011eHNE U

cUCTEMAaTH3alHA 3HAHUH 110 TEME
"Kunemaruka"

162

Peseprubiit ypok. O60011eHIE U
CUCTEMAaTH3AIHsI 3HAHWH 110 TeMe
"Inaamuka"

163

164

165

PeseprubIit ypok. O60011€HNE U
cucreMaru3anus 3HAHHUH 110 TEME
"Cratuka TBEpa0TO Tena"

PesepBHslit ypok. O60011eHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"3aKOHBI COXpaHEHUS B MEXaHUKe"

PesepBHriit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHUH 10 Teme
"OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOMN
Teopun"




166

PesepBHeiit ypok. O600IICHHE U
CHUCTEMATHU3AIUs 3HAHUH 10 TEME
"Tepmoaunamuka. TernnoBbie MalIuHb!"

167

PesepBHeiit ypok. O600ICHHE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble TEPEXObI"

168

169

170

PesepBHeIit ypok. O600IICHHE 1
cucremMaru3sanus 3HAHUH 110 TEME
"DnekTpuueckoe moie"

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3allusl 3HAaHHUH 10 TeMe
"ITocTosiHHBIN AMEeKTpUYECKUil TOK"

PesepBusiit ypok. O60011eHNE U

cucTeMarusanys 3Hagui mo reme "Toku B
pa3nuMyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udpoBbie
n/n Tema ypoxa Bcero Koutpoabnsie  Ipakruveckue fll?»y‘leﬂl/lﬂ :)lﬁlc)l;l;OBaTeanue
padoThbI padoThbI pecypeni
BzaumoneiicTBre NOCTOSHHEIX MArHUTOB
1 Y TIPOBOJIHUKOB C TOKOM. MaruHuTHoe 1
nosie. ['unoresa Amnepa
BexTop marauTtHOM nnaykuuu. [Tpunnummn
2 CYINEpHO3UIIMH MarHUTHBIX Mosiel. JInnuu 1
MarHUTHON MHTYKIIUU
3 MarnuTHO€e 1oJjie TPOBOJHUKA C TOKOM. 1
OmneIT OpcTena
Cunia Amriepa, e€ HarpaBJICHHE U MOJTYJIb
5 Pemenne 3amaq
6 [Ipumenenue 3akoHa Amnepa. 1
DneKTpOUu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBileHUE U
7 MOAyIb. JIBIDKEHHE 3apsSKEeHHON YaCTUIIBI 1
B OJIHOPOJHOM MarHUTHOM II10JI€
Pemenue 3amau 1
Pa6ota cuel Jlopeniia
10 Pemenue 3amau 1
11 MaruuTHOE II0JIE B BEIIECTBE. 1
deppoMarHeTHKH, IMapa- U JHaMardeTHKH
12 OcHoBHBIE CBOMCTBA (heppOMArHeTUKOB. 1

[Tpumenenue peppoMarHeTHKOB




Pemrennie 3agad mo reme "MarauTtaoe

13 |
oJjie

14 Pemenune 3a1a4 no treme "MarauTHoe
mmoJjie"

15 SIBrieHME NEKTPOMArHUTHOM UHAYKIWH.
[ToTok BekTOpa MAarHUTHON MHIYKLIMH

16 OC unaykuuu

17 3aKOH 3JEKTPOMArHUTHOW UHIYKIIHH
®dapanes

18 Buxpesoe anekrpudeckoe mosie. Toku
dyko

19 OJ1C uHAYKIMY B ABUKYIIUXCS
MIPOBOTHUKAX

20 Pewenue 3amau

21 [IpaBuiio Jlenna

29 Nuaykrusaocts. KaTymika
WHJIYKTUBHOCTH B II€TIH MOCTOSTHHOTO TOKA

93 Asnenue camonnaykuuu. IC
CaMOWHYKIIHH

24 DHeprusi MarHUTHOTO TIOJISl KATYIITKU C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

25 Pemenue 3amau

26 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "DnekTpoarHamMuka'"

97 KonTponbhas pabota no teme

"JnekTpoauHaMuka"




KoneobarensHas cucrema. CBOOOIHBIE

28 KoJiebanus1. ['apMoHnYecKre KojeOaHus

29 Kunemarnueckoe U JMHAMHAYECKOE
OIMCaHME KOJICOATEIbHBIX IBUKECHHUI
DHepreTudeckoe onucanue. BoiBoj
JAHAMHYECKOI'O OIMHCAHUA

30 TapMOHHMYECKHUX KOJIeOaHUH U3 BX
JHEPreTHIECKOr0 U KHHEMATHIEeCKOTO
OIUCAHMS

31 Awmruntyaa u ¢aza konebanui
Ilepuon u yactora xkosnedanuil. [lepros
MaJIbIX CBOOOJIHBIX KOJIEOaHHUI

32 MareMaTtuueckoro mastHuka. [lepuon
CcBOOOIHBIX KOJIEOaHUN TIPY>KMHHOTO
MasITHHKA

33 3aryxaromue konebanus. BelHyX1eHHBIE
KoneOanus. Pe3onanc

34 ABTOKOJIC0aHHS

35 Pemenue 3amgau
VYpok-koHpepenuus "Mexannyeckue

36 KoJIeOaHHS B MY3bIKAIBHBIX
HUHCTpyMeHTax"

37 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
Teme "Mexanndyeckue Kojaeoanus"

38 DNeKTpOMarHUTHBIE KOJICOaHUSI.

KonebarenbHblil KOHTYD




®opmyna Tomcona. CBsI3b aMILTUTYIbI

39 3apsijia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIbI
TOKa B K0JIe0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHSI SHEPTUHU B UICATHHOM
K0J1e0aTeNbHOM KOHTYpE
3aryxarolue 3JIeKTPOMarHuTHbIC

41 KoJjieOaHus1. BeIHyK/1eHHbBIE
AJIEKTPOMarHUTHBIC KOJIeOaHus

42 [Tepemennsiit Tok. Pesucrop u
KOHJICHCATOP B LIEMIH IEPEMEHHOT0 TOKa

43 Karymika HHIyKTHBHOCTH B TSN
MIEPEeMEHHOTO TOKa

44 3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu
MIEPEeMEHHOTO TOKa
Mo1HOCTh IEPEMEHHOT0 TOKA.

45 AMIUIUTYAHOE U IEHCTBYIOLIEE 3HAUCHUE
CHWJIBI TOKA U HATPSHKEHUS

46 Pe3oHaHC B 25IeKTpUYECKOH TeTH

47 Pemenue 3amau
Nneansubiif Tpancdopmatop.

48 [TpousBoncTBO, epenaya U NoTpediieHue
ANEKTPUYECKON SHEPTUU
DKOJIOTUYECKHE PUCKU TIPH TTPOU3BOJICTBE

49 anekTpo3Heprun. Kynerypa
WCIIOJIb30BaHUS JICKTPOIHEPT U B
MOBCEHEBHOW KU3HU

50 Pemrenne 3agau

51 Pemenue 3amau




O06001IeHYE ¥ cUCTEMATU3aLU 3HAHUI 10

52 | "
TeMme "DIeKTPOMarHuTHbIE KoJeOaHus

53 MexaHnnyeckue BOIHbL. XapaKTepUCTUKHU
MEXaHUUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJH

55 3ByK. XapaKTEepUCTUKH 3ByKa

56 HNudpaszsyk u ynprpassyk. [llymoBoe
3arps3HEHUE OKPYKAIOLIEH cpe/ibl

o7 Pewenne 3anau

58 DeKTpoMarHuTHeIe BOJHbI. M3myueHue
AJIEKTPOMAarHUTHBIX BOJIH

59 DOHeprust 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH
[Ixana 371eKTPOMAarHUTHBIX BOJIH.

60 [TpuMeHeHne HIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY
[IpuHIMIIBI pagUOCBSI3U U TEIEBUACHHUS.

61 Panuonoxarnus. D1eKTpoMarHuTHOE
3arpsi3HEHUE OKpY Karoleil cpeabl

62 KonrtponbHas pabora no Teme
"Konebanus 1 BOJIHbBI"

63 CaerT. 3aKOH MPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

64 Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa

65 Ortpaxenue ceera. [lnockoe 3epkaio.

Coepuueckoe 3epKaio




[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEIILHBIN TIOKa3aTelb

66 npenomiieHus. [lonHoe BHyTpeHHEE
oTpaxkeHue. [IpeneapHblid yrod mojaHoro
BHYTPEHHEI0 OTPaKEHUS

67 Pemenue 3a1a4y Ha IpUMEHEHNE 3aKOHOB
OTpaXKeHUS U MIPEIOMIICHUS CBETa

68 Xon mydent B npusMe. Jlucnepeus cera.
CrnoxHblii coctaB 6enoro ceeta. L[er

69 JInn3pl. @OKyCHOE PaCCTOSHUE U
ONITUYECKAs CHJIA JIMH3BI

70 [TocTpoenue n300paXkeHuil B IMH3aX U UX
cUCTeMax. YBEeIMYCHHE JIMH3bI
Pemenue 3agau Ha nmoctpoeHune

71 M300pakeHM, TIOJTYIaeMBbIX C TOMOIIBIO
JIUH3

72 ['a3 xak onTuyeckas cucrema

73 Pemenue 3anau. [Ipenensl npuMEHUMOCTH
r€OMETPUYECKON ONTHUKH

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus cseta

76 WnTepdepenuus crera

77 KorepeHnTHble HCTOYHUKU. Y CIIOBUS
HaO0II0/IeHUsI MAKCHUMYMOB U MUHUMYMOB

78 Pemenue 3amay

79 [Ipumenenue uHTEpHEpeHINN

80 Judpakius ceeTa




Hudpakimonnas pemeéTka. Y cioBue

81 HaOJI0/IeHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3amau

83 [Tonepe4HOCTH CBETOBBIX BOJIH.
[Tonapuzauus ceera

84 Pemenue 3anau

85 CBeTOBBIC SBJICHHS B TIPUPOJIC

86 O0o001IeHre ¥ cHCTeMaTU3alus 3HAaHUH 110
teme "OnTuka"

87 KonTponbnas pabota o Teme «OnTuka»
['paHuIBl MPUMEHUMOCTH KJIaCCUYECKOM

88 MEXaHHUKHU. 3aKOHBI AIEKTPOIUHAMUKH U
MIPUHIIUIT OTHOCUTEIILHOCTH

89 [TocTynatel cienuanbHOM TEOPUU
OTHOCHUTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOMN MHTEPBA.
[TpeobpazoBanus Jlopenma. Ycnoue

90 NpUIMHHOCTH. OTHOCUTENHHOCTD
OJTHOBPEMEHHOCTH. 3aMe IJICHIE BpEMEHHU
Y COKpAIICHUE JITTHHBI

01 DHeprus U UMNYJIbC PEISITUBUCTCKON
JACTHIIBI
CBsi3b Macchl C SHEpPTUEH U UMITYIHCOM

92 PENATUBUCTCKON YaCTUIIBI. DHEPTUS
MTOKOS

93 PaBHOBECHOE TETIIOBOE M3ITyUeHHE

94 3akoH cmenieHus: Buna

95

T'umoreza M. Ilinanka o kBautax. ®OoTOHBI




96

DHeprust 1 UMITYJIbC POTOHA

dororddext. OnbiTer A. I'. CToneTona.

o 3akonbl poTtodddekra
YpaBHeHue DUHIITEHA 11

98 dbotoarddekra. "Kpacnas rpanuma"
dhoTodrddekra

99 JHasnenue ceera. Onbitel I1. H. JIeOeneBa

100 BoJIHOBEIE CBOMCTBA YaCTHI]
Bounbl ne bpona. [InuHa BoJIHBIL 1€

101 Bpoiins u pazmepsl 00J1aCTH JTOKAIH3AIUN
JBUKYIIEHCS YaCTHIIBI

102 KopnyckynspHO-BOIHOBOM Ayain3m

103 Jludpakius 3JIeKTPOHOB Ha KPUCTAIIax
Crienin(rka u3MepeHui B MUKPOMUDPE.

104 CooTHolIeHUs HEOTIpeACTIEHHOCTEN
I'eiizenOepra

105 Pemenwue rpaduueckux 3agau

106 Pemrenue pacu€THbix 3a1au
Kontponbnas padota mo temam: "OCHOBBI

107 CTO", "KopryckynsipHO-BOJIHOBOM
nyanuzm"
OnBITHI IO UCCIIEAOBAHUIO CTPOCHUS

108 aToMma. [itanerapHast MoielTb aTOMa
Pezepdopna

109 IToctynartel bopa

110 Bunei criektpoB. CriekTp ypoBHE#

OHEPIrvr aToMa BOAOpOaa




111

CrnoHTaHHOE U BBIHYXXICHHOC U3JTYUCHUC
CBETa

112

113

Jlazep

Hyxnonnas moxens siapa ['elizenOepra-
WBanenko. 3apsi 1 MacCOBOE YUCIIO Spa.
N3oTonbl. PagnoakTMBHOCTH

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOILETO U3JIy4EHUS.
BnusiHue paguoakTUBHOCTH Ha )KHBbIE
opraHusMmsl. Jlozumerpus

115

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
SAnepusie cwibl. [{edekt Macce sapa.
SAnepHble peakuuu. SnepHbie peakTophl.
[IpoGieMbl yrpaBisieMoro TepMOSICPHOTO
CUHTE3a. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHSA SAIAECPHON DHEPTETUKU

116

117

118

MeToibl perucTpanuy U UCCIICI0BAHUS
JJIEMEHTAPHBIX YACTHII.
@dyH1aMEHTAIIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JICNITOHBI.
IIpencraBnenne o CTaHIapTHON MOJIENH.
KBapk-TirooHHast MOJIEb aAPOHOB

®dusuka 3a npenenamu CTaHnapTHON
Mozenu. TéMHas MaTtepust U TEMHas
sHeprus. EMUHCTBO Gpu3nuecKoi KapTUHBI
Mupa

Oransl pa3BUTUS aCTPOHOMHUU. 3HAYCHHE
aCTPOHOMUU




119

[TpuMEeHUMOCTB 3aKOHOB (PU3UKH IS
0OBSCHEHHS IPUPOABI KOCMUUYECKHUX
00BeKTOB. MeTOIbI aCTPOHOMHUYECKHIX
HUCCIIEIOBAHUN

120

CoBpeMEHHbIE ONITUYECKUE TEIECKOIIBI,
paguoTENEeCKOIbI, BHEaTMOC(hEepHast
aCTPOHOMHS

121

122

123

Bupn 3Bé3nHoro Heba. Co3Be3aus, sipKue
3BE3/bl, TUIAHETHI, UX BUJUMOE JBUKECHHE

Conueunas cucrema. Connie. Congeunas
aKTUBHOCTb. McTounuk snepruu ConHia u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpanabHbIN Kiacc —
CBETUMOCTB"

124

125

126

127

3Be31bI II1aBHOM ITOCIIEA0BATEILHOCTH

BuyTtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE NPEACTABIEHUS O
MIPOUCXOXACHNUHU U 3BoJtolnu CosHia u
3BE31. DTaIbl )KU3HHU 3BE3]]

Muneunsiii Ilyte — Hamma 'anakTuka.
Tunel ranaktuk. YEpHbIe ABIPHI B Apax
raJlakTUK

Bcenennas. Pacimpenue BeeneHHON.
3akon Xa06mna. Teopust bonbioro B3peiBa.
PenukroBoe n3inydeHue

128

MacmrabHas ctpykTypa Beenennoil.
MeraranakTuka




129

Hepeménnbie mpoOiieMbl aCTPOHOMUHT

130

DU3NYECKUI TPAKTUKYM I10 TEME
"WccmenoBaHue MAarHUTHOTO ITOJIS
MMOCTOSSHHBIX MAarHUTOB' MJIH
"HccnenoBanue CBOMCTB
deppomarnerukoB" unu "HccnenoBanue
JEHCTBUSI IOCTOSTHHOTO MarHuTa Ha paMKy
¢ TOKoM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" uiu
"N3y4yeHue 3aBUCUMOCTH CHJIbI AMIiepa OT
cuibl Toka" win "OnpeaesneHue
MarHMTHON MHIYKLMU Ha OCHOBE
u3MepeHus cuibl Amiepa”

132

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
3JEKTPOMArHUTHOW MHAYKIUHU'" WIH
"OnpeneneHne MHAYKIIMU BUXPEBOTO
MarHuTHOTO 10"

133

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue sSBICHUS CAMOUHTYKIIUH"
i "COopka MOJIENN 3JIEKTPOMArHUTHOTO
resepartopa”

134

Pu3NYeCKUil NPAKTUKYM IO TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U NIPYKUHHOTO
MasTHHKOB"




135

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasATHHUKE"

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
IMOCJIEIOBATEILHO COSIMHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" MiIn
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 ToKa"

137

Pu3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

138

139

du3nuecKuil MpakTUKYM 110 TEMe
"N3mepenue nokasaTelis IpeaoMIICHUs
crexna" win "[lomyueHne n3o0paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia U JIUH3bI"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha IpuMepe
KUAKUX JUH3)" win "V3mepenue
(hOKYCHOTO PacCTOSTHUS pacCEUBAIOLINX
nuH3"

140

141

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmronenue aqudpakuuu,
UHTEp(QEPEHIINH U MOJSIpU3aluu cBeTa"

Pu3NYECKU IPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SJHEPTUH
PENSATUBUCTCKUX YaCTHUIL (T10
(dhoTorpadusM TPEKOB 3apsKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢€)"




142

143

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nocrosinHou [linanka Ha
OCHOBe HccienoBanus poroaddexra” nm
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
yepes CBETOAMO/ OT HalpsiKeHUs "

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue CiekTpa pa3peskeHHOTO
aTOMapHOI'0 BOJOPOA U U3MEpPEHUE
nocTostHHOW Punbepra"

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paaiuoakTUBHOTO (hOHA C
HCIIOJIb30BaHUEM JIO3UMETpa' WIN
"N3y4yenue noraouieHus: 6era-4acTuil
aJlroMuHuEM"

145

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYXEHHBIM TJIa30M C
HCII0JIb30BaHUEM KOMIBIOTEPHBIX
MPUIIOKEHUHN JIs1 OTIPEECIICHUS
MOJI0KEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHoro nosymapus 1 sipkue 3BE3/51"
unu "Habmronenus B Teneckor JIyHsl,
IJTAHET, TYMAHHOCTEHN U 3BE3THBIX
CKoIJIeHuI"

146

O06o00meHre 1 cHCTeMaTH3alNsl 3HAHUH.
Ponw ¢usuku u actpoHomMuu B
9KOHOMHYECKOH, TEXHOJIOTHUECKOH,




COLIMAJILHOW M 3THYECKOH chepax
JESATEIbHOCTH YelIOBEKa

147

148

O00011IeHrEe U CHCTEMATU3aLNs 3HAHUIA.
Ponb 1 MecTo (pU3MKHM ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O0600611eHre U cucTeMaTu3alus 3HaHUH.
Ponw dusudeckoii Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTHHE MUPa, MECTO
(bu3nvecKoil KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPeJICTAaBICHUI O PUPOE

149

150

O06o0011eHrEe U CHCTEMATHU3aLMs 3HAHUH 110
teMe "Kunemartuka"
O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUN 110
TeMme "Kunemarnka"

151

O0001IeHre 1 cUCTEMaTH3aus 3HAHUH 110
teme "JluHamuka"

152

153

O0001IeHre 1 cUCTEMAaTH3alUs 3HAHUH 110
teme "Craruka TBEpAoro tena'

O06o0011eHne U cucTeMaTu3alys 3HaHuH 110
TeMe "3aKOHBI COXPAaHEHHSI B MEXaHUKeE"

154

O0600611eHre U cucTeMaTU3alus 3HaHUu# 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YeCKOU Teopun”

155

O0001IeHre 1 cUcTeEMaTH3alus 3HaHUH 110
teme "Tepmoannamuka. TemioBbie
MamnHer"




156

O000111eHIE U CUCTEMATHU3ALMs] 3HAHUN 110
Teme "ArperatHbie COCTOSHMS BEIIECTBA.
®da3oBble epexoibl"

157

158

159

O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
Teme "DnekTpuueckoe mnose"

O0001IeHrEe U cUCTEMATH3als 3HAHUN 110
teme "[loCTOsITHHBIN 3JIeKTpUYEeCKU TOK"

O06o00611eHre U cucTeMaTU3alus 3HaHu#| 110
teme "Toku B pa3nuyHbIX cpenax”

160

161

162

O06001IeHYE ¥ CUCTEMATU3ALM 3HAHUMN 110
Teme "Marautaoe moie"

PesepBHrlil ypok. O60011eHNE U
CHCTEMaTHU3allvs 3HAHHI 110 TeMe
"JJIeKTpOMarHuTHasE UHIYKIUA"

PesepBHrlit ypok. O60011eH1Ee 1

cUCTEMaTH3allMs 3HAHUI IO TEME
"Mexannyeckue Konedanus"

163

Pesepubil ypok. O6006111eHIE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"DneKTpoMarHuTHbIe Kosebanus"

164

Pesepubiil ypok. O60011eHIE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"MexaHu4YecKue 1 3JeKTPOMarHUTHbIE
BOJIHBI"

165

PeseprubIil ypok. O60061eHIE 1
CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe
"OnTuka"




166

PesepBHelil ypok. O000IICHHE 1
CHCTEMaTH3allus 3HAHHI TI0 TeMe
"OcnoBel CTO"

167

PesepBHelit ypok. O000ICHHE 1
cHCTeMaTHU3alus 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayain3m"

168

169

170

PesepBHbIil ypok. O6006111IeHIE 1
cucTeEMAaTH3anusI 3HaHu| 1o Teme "dusuka
aroma"

PesepBHrlil ypok. O60011eHNE U
cucTeMaTusanus 3Haguii no teme "dusuka
ATOMHOTO SIIpa ¥ JIEMEHTApHBIX YacTuIl"

PesepBHrlit ypok. O60011eH1Ee 1
CUCTEeMaTH3allysl 3HAaHHUH 110 TeMe
"DnemeHThI acTpodu3uKu"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

170
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

®dusuka. 10 knacc: yued, 17151 0011e00pa3oBar. OpraHu3aiuii ¢ Ipuil. Ha
AJIEKTPOH, HocHuTene : 6a30BbIi ypoBeHb / I'. 1. Mskumes, b. b. Byxosnes, H. H.

Cotckuit; mog pen. H. A. [lapdentbeBoit npeaqmerHas auHus «Knaccuueckuit

Kypc»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

CoOopnuk 3a1a4 no ¢usuke. 10-11 kmaccel. ba3oBblil ypoBeHb

[TapdentbeBa H. A.
JInnng YMK: YMK "Kunaccuuecknii kypc" I'. 5. Makumes, 10 k1., YMK
"Knaccuueckuii kypc" I'. 1. Msikuiies.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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https://lesson.edu.ru/lesson/38be2639-2785-41da-a1d0-c0f8bf68ca2a
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