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INOACHUTEJIBHASA 3AIINCKA

[TporpamMma no ¢u3uke Ha ypoBHE CpeAHEro o01ero oOpazoBaHus pa3padboTaHa Ha
OCHOBE TOJIOKEHUN U TpeOOBaHUI K pe3yjbTaTaM OCBOCHMSI OCHOBHOUM 00pa3oBaTelbHOU
nporpammsl, npeactaBieHHbx B PI'OC COO, a takxke ¢ yu€toM (penepanbHoOil pabouei
nporpammsel BocnuTanus U KoHuenuuu npenogaBanus yueOHoro npeaMera «Pusnkay B
oOpa3oBaTenbHbIX Opranu3zanusax Poccuiickoit ®enepaiuu, peann3yOUUX OCHOBHBIC
o0pazoBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o ¢usuke omnpenaenseT o0A3aTeNbHOE MPEAMETHOE COJEpKaHUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO0 TOCJIEIOBATEIbHOCTh M3YyYEHHUS TEM U Pa3/elioB
y4eOHOro MpeaMeTa ¢ Y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOIMKU
y4eOHOTO MPOIECcca, BO3PACTHRIX 0cOOeHHOCTEH obOydaronuxcs. [Iporpamma mo Qusmke
Na€T MpeACTaBICHUE O LENsIX, COAEpKaHUM, O0IIel cTpaTeruu 00y4eHUsl, BOCIIUTAHUS U
pa3BUTHS OOYyYarOUIMXCs CpeAcTBaMH ydeOHoro mpenMera «@Dusuka» Ha yriayOIEHHOM
YPOBHE.

N3yuenue kypca ¢Gu3uku yrayOJE€HHOTO YpPOBHS IO3BOJISIET PEANIM30BaTh 33Jaud
npo(ecCUOHANbHON OpUEHTAlMU, HANpPaBIEHO HAa CO3/aHHUE YCIOBUW JUIsl MPOSIBICHUS
CBOMX MHTEJUIEKTYaJbHBIX W TBOPYECKUX CIHOCOOHOCTEH KaKIpIM OOydarolumcs,
KOTOpbIE  HEOOXOAMMBI  JUIsl  IPOAODKEHHsS  OOpa3oBaHHMA B OpraHU3alusax
podecCHOHaNBEHOTO 00pa30BaHus MO PA3IUYHBIM (U3HKO-TEXHUYECKUM U MHKEHEPHBIM
CIEUATBLHOCTSIM.

B nporpamme no ¢usuke onpeaenstorcs miaHUpyeMble pe3yabTaTbl OCBOCHUS Kypca
Gbu3MKKM Ha YpPOBHE CpeIHero o0OIero o0pa3oBaHUS: JIMYHOCTHBIC, METaNpeJIMETHbIC,
npeaMeTHole (Ha yriayOnéHHoM ypoBHe). HaydHo-mMeTom0sI0rHueckoil OCHOBOW JJis
pa3paboTku TpeOOBaHUN K JIMYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM PE3yJIbTaTaM
oOyyJarouuxcsi, OCBOMBIIMX MpPOrpaMMmy MO (U3MKE HAa YpPOBHE CpPEIHEro OOLIero
oOpa3oBaHMs Ha YIiIyO0JIEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-1EATEIbHOCTHBIN MOIXO/I.

[TporpamMMma 1o (pu3mKe BKIIOYAET:

IUIAaHUPYEMBbIE PE3YJIbTAThl OCBOEHUS Kypca (PU3MKHU Ha YriyOJIEHHOM YPOBHE, B TOM
YHUCIe MPEAMETHBIE Pe3ybTaThl 110 ToAaM O0y4eHHUs;

coziepkanue yueoHoro npeamera «dusmka» mo rogam 00yyeHusl.

[Iporpamma 1o ¢u3KKe UMeeT NMPUMEPHBIA XapaKkTep U MOXKET ObITh MCIOJIb30BaHA
YUUTEISIMU (PU3UKHU JJIs1 COCTABIICHUSI CBOUX pabOYUX MPOrPaMM.

[Iporpamma 1o (Qu3MKe HE CKOBBIBAET TBOPYECKYID HWHHULMATUBY YyudUTENEeHd U
MPEIOCTABISAET BO3MOXKHOCTU [JIsl peaM3allii Pa3IMYHbIX METOAMYECKUX MOJIXOJI0B K
npenojaBaHuio0 (UMK Ha YIIIyOJIEHHOM YpOBHE TIpU  YCIOBUU  COXpPaHEHUS
00s13aTeNTbHOM YacTH COZIepP KaHUs Kypca.

®du3rka Kak Hayka o Hawbosee OOIMX 3aKOHAX MPUPOJIBI, BHICTYIMAas B KAa4eCTBE
y4eOHOro mnpeaMera B INKOJE, BHOCUT CYIIECTBEHHBI BKJIaJ B CHUCTEMY 3HaHMA 00
okpyxatoiieMm mupe. HIkoapHbIN Kypc GU3HKK — CUCTEMOOOPA3yIOIIMA AJ1 €CTECTBEHHO-
HAy4YHBIX Y4E€OHBIX TPEAMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIe)KaT B OCHOBE



MPOIIECCOB M SIBJICHUN, M3y4aeMbIX XHUMHEH, Ouosorueu, dusnyeckoi reorpadueit u
acTpoHoMuel. Mcrnonp30BaHHE M aKTUBHOE NPUMEHEHUE (PU3MYECKUX 3HAHUM
OnpeAenuiIo XapakTep U OypHOe pa3BUTHME pa3HOOOpa3HBIX TEXHOJOTMH B chepe
DHEPreTUKH, TPAHCIIOPTAa, OCBOEHUS KOCMOCA, IMIOJYYEHUS HOBBIX MAaTepUajoB C
3aJJaHHBIMU CBOMCTBaMHU. V3yueHue (u3MKu BHOCHUT OCHOBHOW BKJIaJ B (pOpMHpOBaHHE
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpa oOydarwlierocs, B (OpMHUpPOBaHHE YMEHHI
IPUMEHSATh HayYHbIM METO/1 TO3HAHUS NPU BBINOIHEHUH UMHU YUYEOHBIX UCCIIEI0BAHUI.

B ocHoBy Kkypca (u3uku Ha ypoBHE cpeAaHero oOmiero oOpa3oBaHUs MOJIOKEH P
U7Ei, KOTOPbIE MOXKHO PACCMAaTPUBATh KAK MPHUHIIUIIBI €I0 MTOCTPOEHUS.

Hoea wuenocmuocmu. B COOTBETCTBUM C HEW KypCc SABISIETCA JIOTMYECKU
3aBEpUIEHHBIM, OH COJEPKUT MaTepual HU3 BCEX pas3fenoB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOMN (PU3UKH.

Hoen 2enepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepual Kypca QU3MKA 00bEAUHEH
BOKpYT (pu3nyeckux teopuil. Begymmum B Kypce siBisieTcss (popMUpoBaHUE MTPEACTABICHUMA
0 CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanusanus IpeAnosaraeT  MCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIMANa PU3NYECKOW HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3UKHU C
pa3BuUTHEM OOLIECTBA, a TakXke C MHUPOBO33PEHUYECKHMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MTPOOIEMaAMHU.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢buzuku yriayOnEéHHOTO YpOBHS
IPEANogaraeT 3HAKOMCTBO C IIHPOKMM KpPYroM TEXHHYECKHX M TEXHOJOTHYECKHX
IIPUJIOKEHUM HM3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccMarpuBaroTCs Ha ypOBHE
00IIMX MPEICTAaBIECHUN U COBPEMEHHbIE TEXHUUYECKUE YCTPOICTBA, U TEXHOJIOTHH.

Hoea rkonocuzayuu peannsyeTcsi IOCPEICTBOM BBEJICHUS JIEMEHTOB COJEP KAHMS,
MNOCBSIIEHHBIX HSKOJOTMYECKUM IMpOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKU U TEXHOJOTMH, a TakKe OOCYXIEHHs MpoOJeM palMOHAIBHOIO
IPUPOAOIIOIB30BAHUS U SKOJOTUYECKON O€30MacHOCTH.

OcBoeHME cojfep>KaHUsl TporpaMMbl 1O (PU3UKE JOMKHO OBITh MOCTPOEHO Ha
IOPUHLIMAINAX CUCTEMHO-AESATENIbHOCTHOrO moaxoxa. s ¢u3uku peanmuzanus 3TUX
IOPUHLMIOB Oa3upyeTcsi Ha HCIOJIb30BAHMM CaMOCTOSTEIBHOIO HKCIEPUMEHTa Kak
MOCTOSIHHO JIeMCTBYyromIero ¢akropa ydebHoro mporecca. s yrinyOnéHHOro ypoBHS —
3TO CHCTEMa CaMOCTOSITEIBHOTO  YYEHHUYECKOTO JKCHEPUMEHTA, BKIIOYAIOLIETO
(GpOHTaNbHBIE YYEHUYECKUE OIbITHI MPU M3yYEHUH HOBOTO MaTepuasa, J1abopaTOpHbIE
paboTel W paboThl mpakTHKyma. [Ipm STOM BO3MOXHBI J[Ba crocoba peanu3anuu
¢duznyeckoro mpakTUKyma. B mepBom ciiydae nmpakTUKyM MPOBOAUTCS 100 B KoHIE 10 u
11 kmaccoB, 1u0O moOCHE€ MEPBOrO M BTOPOTO MOJYTOAUN B Ka)XXJAOM M3 3THX KIJIACCOB.
Bropoii cnocod — 310 uHTerpamus padboT MpakTUKyMa B CUCTEMY JabOpaTOpPHBIX padoT,
KOTOpBIE MPOBOJSATCS B Mpoliecce u3ydeHus pasnaena (tembl). [Ipu sTtom moa paboramu
PaKTUKyMa MOHHMMAETCSl CaMOCTOSITENIbBHOE MCCIIEIOBaHNE, KOTOPOE MPOBOJIUTCS I10
PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOIIAroBOil HHCTPYKITUH.

B mporpamme mo ¢usMke cUCTEMa YYEHHYECKOIO HKCIIEPUMEHTa, J1abopaTOpHBIX
paboT U MpakTUKyMa MpeACTaBiIeHa eIMHbIM NepeyHeM. BrIOOp TeMaTUKK AJis1 STUX BUIOB



YUYEHMUECKUX MPaKTUYECKUX pPAOOT OCYIIECTBIISIETCS YYaCTHUKAMH OOpa30BaTEIbHOIO
mpoliecca UCXO/sl U3 0COOCHHOCTEN MOYPOYHOIO MJIAHUPOBAHUS M OCHAIIEHUs] KaOuHeTa
¢busuku. [Ipu 3ToM oOecrieunBaeTcsi OBIaJEHUE OOYYAIOIIMMUCS YMEHUSIMU TPOBOJIUTH
NpsIMbIE M KOCBEHHBIE MU3MEPEHUsI, UCCIEAOBAHUS 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH U
MIOCTAHOBKY OIBITOB MO MPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

Bonbiioe BHUMaHue yAeNseTcsl PelIeHuI0 pacu€THBIX U KaueCTBEHHBIX 3aaad. [Ipu
ATOM JIJIsi PAcUETHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJlayd C SABHO 3aJJaHHOW M HESBHO
3aJaHHONW (DU3MUECKON MOJENbl0, TMO3BOJISIONINE MPUMEHSITh H3yYEHHBIC 3aKOHBI H
3aKOHOMEPHOCTH KaK U3 OJIHOTO pazjenia Kypca, TaKk U MHTETpHUpYsl MPUMEHEHUE 3HAHUM
U3 pasHbBIX paszzaenoB. /IS KaueCTBEHHBIX 3a/ad MPUOPUTETOM SIBIISIOTCSA 3aJaHUsl Ha
oObsACHEHHE/Tpe/ICKa3aHne TpOTEeKaHUs (U3MUECKUX SBJICHMM W  TPOLIECCOB B
OKpY>Kalolllel KU3HU, TpeOyIolne BbIOopa (pU3ndeckoi MoIeNu il CUTYyalluy MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanusimu PI'OC COO Kk MaTepUaIbHO-TEXHUYECKOMY
oOecrieyeHnI0 y4yeOHOro mnporecca Kypc (u3uku yriayOJa€HHOrO YpOBHS Ha YpPOBHE
cpenHero o0uiero o0pa3oBaHus JOJDKEH U3ydaThCsl B YCIOBUSIX IIpeIMETHOTo KabuHeta. B
kaOuHere (GUBUKK JOHKHO OBITh HeoOxoaumoe sabopatopHoe 00O0pydOBaHUE IS
BBITIOJTHEHHSI YKa3aHHBIX B MPOTPaMME MO (PU3NKE YUEHUIECKUX OMBITOB, TAOOPATOPHBIX
paboT u paboT MpaKkTUKyMa, a TAKKe JeMOHCTPAIIMOHHOE 000py/I0BaHHE.

JlemoHcTpanMoHHOE 000pyAoBaHuE (OPMUPYETCS B COOTBETCTBUU C TMPUHIUIIOM
MUHUMAJIBHON JIOCTaTOYHOCTHM U OOECIEYMBAET IIOCTAHOBKY IEPEUYUCICHHBIX B
nporpaMmMme 1o (HU3HUKe KITFOYEBBIX TEMOHCTPAIMH ISl HCCIETOBAHUS N3y9aeMbIX SBICHUIM
U TPOIECCOB, OMIUPUYECKUX H (PYHIAMEHTAIBHBIX 3aKOHOB, HMX TEXHUYECKUX
IIPUMEHEHUM.

JlabopaTopHoe 000pyI0BaHUE ISl YYEHUYECKUX MTPAKTUUIECKUX paboT hopmupyercs
B BHUJIE TEMATUYECKUX KOMIUIEKTOB M 00ECIEeYMBAEeTCs B pacy€Tre OJHOTO0 KOMIUIEKTa Ha
IBYX oOywaromuxcsi. Temarnueckue KOMIUIEKThI JaO0OpaTOPHOTO 000pYAOBaHUS JAOHKHBI
OBITh MOCTPOCHBI HA KOMIUIEKCHOM MCTIOJIb30BaHWU aHAJIOTOBBIX U IIUGPOBLIX PUOOPOB,
a TaK)Ke KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUI€ LU(POBBIX TaOOPATOPHIA.

OCHOBHBIMHU TEJIIMHU U3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIFOTCS:

dbopMUpOBaHHE HMHTEpPECa W CTPEMIICHHS OOy4arouuMxcs K HAYyYHOMY H3YYECHHIO
PUPOJIBI, PA3BUTHE UX WHTEIIEKTYyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TIPEJCTABICHUI O HAYYHOM METOJEC TIO3HaHWS © (POPMHUPOBaAHUE
UCCIIEIOBATENLCKOTO OTHOILIEHHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS Kak pe3ysibTaTa HW3Y4Y€HHUS OCHOB
CTpOCHHS MaTepuu U (GyHIaMEHTaJIbHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHre YMEHUI OOBSCHSTH SBJICHHSI C UCIIOJIb30BaHUEM (DU3HUECKUX 3HAHUM
Y HAYYHBIX JIOKA3aTEeIbCTB;

(dbopMupoBaHUE IPEICTABICHUA O posid (GU3UKHU AJISl Pa3BUTHUS APYTUX €CTECTBEHHBIX
HAayK, TEXHUKHU U TEXHOJIOTHi;



pa3BUTHE TMpPEACTaBICHUN O BO3MOXKHBIX cdepax Oyayied mnpodeccruoHaIbHOM
NEeSATEIbHOCTH, CBSI3aHHBIX C (PU3MKOW, MOATOTOBKA K JajbHEHIIEMy OOYYEHHUIO B 3TOM
HaIpaBJCHUU.

JlocTrkeHne 3THUX Leeil 00ecIeunBaeTC s peIIEHUEM CIEAYIOIMIMX 3a4a4 B IpoLecce
U3Y4YCHUS Kypca (U3UKH Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus:

nprUOOpEeTEeHNE CUCTEMBI 3HAaHUHN 00 00IKX (HU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsIX, BKIIOUAs MEXAHHUKY, MOJICKYJIAPHYIO (U3HKY, AJIEKTPOJUHAMUKY, KBAHTOBYIO
(buU3MKY U IEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHHH NPUMEHSATH TEOPETHUUECKHE 3HaHHsS AN OOBSCHEHUS
buznyeckux SBICHUW B TPUPOAE U IS TPHUHATHS MPAKTUYECKUX pEIICHUH B
MOBCEHEBHOM JKU3HU;

OCBOCHME CIIOCOOOB pEIICHHUs PA3IMYHBIX 3aJlad C SIBHO 3aJaHHOMN (u3nyeckoi
MOJIeJIbIO, 33/a4, MOAPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/1aHue (PU3MUECKON MOJeNHu,
aJICKBaTHOM yCIIOBHUSM 3a/1a4, B TOM YHCJIE 3a]1a4 HH)KEHEPHOTO XapaKTepa;

NOHMMaHKE (PU3MYECKUX OCHOB U MPHUHILUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSIHUSA HA OKPYXKAIOILIYIO CPELY;

OBJIaJICHHE METOJAMU CAMOCTOSATEIBHOIO IJIAHUPOBAHUS U IPOBEACHUS PUBNUYECKUX
HKCIIEPUMEHTOB, aHAJIU3a U UHTEPHpPETalud UHPOPMALIUH, ONPEAEIICHUS JOCTOBEPHOCTU
MOJIyYEHHOTO pe3yJIbTaTa;

CO3/IaHME€ YCIIOBUM JUIsl pPa3BUTHS yYMEHMH IMPOEKTHO-HUCCIIEI0BATENbCKOM,
TBOPYECKOU JIEATEIBbHOCTH;

pa3BuTHE HHTEpeca K cdepaM MNpOPECCHOHAIBHON JEATEIbHOCTH, CBSI3AHHOU C
(bu3UKOM.

B cootBerctBun ¢ TpeboBanusimu GI'OC COO yrinyOn€HHBIA YpOBEHb U3YUYEHHS
yueOHoro mpenmera «du3nkay Ha ypoOBHE CpelHEro o6iiero oOpa3oBaHUsl BbIOMpaeTCs
o0Oy4armuMucs, TUIAHUPYIOUIMMH TPOJOJDKEHHE 00pa3oBaHUsl MO CHEIHAIbHOCTSIM
(U3UKO-TEeXHUUYECKOTO TTPOQHIISL.

Ha wusyuenue ¢usuku (yrinyOn€HHBIM ypOBEHb) HAa YpPOBHE CpEOHEro OOIIEro
obpazoBanus orBogutcs 340 wacos: B 10 kmacce — 170 gacoB (5 gacoB B Henento), B 11
kiacce — 170 gacoB (5 9acoB B HEJEIIO).

[TpennaraemMselif B mporpaMMe no (u3MKe MepeueHb J1abopaTOPHBIX U MPAKTHUECKUX
padoT SBISIETCS PEKOMEHAOBAaHHBIM, YUUTEINb JIETAET BHIOOP MPOBENCHHUS J1a0OPATOPHBIX
paboT 1 OMBITOB C YYETOM UHAUBUAYAJIBHBIX OCOOEHHOCTEN 00yUYarOIMUXCS.



COAEPKAHUE OBYUEHUSA
10 KJIACC
Paznen 1. Hayunblilt MeTOJ IO3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsg Hayka o npupoje. HayuHslil MeTo/1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

OKCIEpUMEHT U TEOopus B Ipoliecce IMO3HaHWs Npupoasl. HabmroneHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  m3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(pOBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYNKOBBIC CUCTEMBI).

[lorpemHocT  u3MepeHuid  (QU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHA).

MonenupoBanue (GU3NIECKUX SBICHUN W TPOIECCOB (MaTepuaibHas TOYKA,
abCOJIOTHO TBEPAOE TENO, WAcalbHAs >KUIKOCTb, HJCANBHBIA Ta3, TOYECUYHBIH
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. Duzndeckas
TEOpHs.

Ponb u MecTto Qu3NKM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATECIBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

WN3mepeHne cuiibl TOKa W HANPSKEHUS B LEMU IOCTOSHHOTO TOKa IPHU
MTOMOIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO C LH(poBOM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBUKCHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUajbHOW TOUKH, MX MPOEKIMH HA OCHU CUCTEMbI KOOPJUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEpUaIbHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOogHOe mMmajeHUe. YCKOpeHHe CcBOOOIHOTrO majcHus. JIBukeHue Tena,
OpOIIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonuHeitHoe  aBmkeHUe. [IBUKEHHE  MaTepUAIBHOM TOYKH MO
OKPY>KHOCTH. YTJiOBas M JIMHEWHash cKopocTh. Ilepuon m dactora oOparieHusl.



[lenTpocTpeMuUTENIbHOE (HOPMAJIBHOE), KAacaTelIbHOE (TaHT€HIMAIbHOE) U TOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBW)KCHUE CHApANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE NEpPEAayH,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mopnenb cucTteMbl OTCUETA, WIUTFOCTPALs KMHEMAaTHYECKHX XapaKTEPUCTHUK
JBH>KCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

Nnnroctpanus npeaesbHOro NEPEX0/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIH30BAaHUEM MEXaHU3MOB.

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

HabGmronenue ABMKeHUs Tena, OPOIIEHHOTO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUUA, CKOPOCTEW JBUKEHHS OJHOTO W TOTO K€
TE€Jia B Pa3HBIX CHUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

N3yyeHne HEepaBHOMEPHOTO JIBHXKEHHSI C IIEJIbIO OIpPEAEIICHUsS] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHM IMPU PABHOYCKOPEHHOM
JIBUOKCHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHHs  (PEKOMEHIO0BaHO
WCIIOJIb30BaHKe TIU(PPOBOI 1a0OPATOPHH).

W3yuyenue nBWXeHHs Tena, OpOIIEHHOro TOpu3oHTalIbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIUOHATBHON 3aBUCHMOCTH MEXIY JalbHOCTHIO
MOJIETA U HAYAJIbHOW CKOPOCTBIO TENA.

N3ydeHne IBHKEHMS Tella N0 OKPY>KHOCTH C MOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoaa oOpamieHus KOHHYECKOTO MasTHHKA
OT €ro napaMeTpoB.

Tema 2. lunamuxa.

[lepBeii 3akoH Hprorona. MHepumaneHble cuctemsl otcuéra. [IpuHumn
otHocuTenbHOCTH ['anunes. HewHepimanbHble cUCTEMBI OTCUETa (OMpEAEIICHUE,
MIPUMEPHI).

Macca tena. Cuna. [IpyHnumn cynepno3unmm Cul.

Bropoii 3akoH HproTOHa 1151 MaTepraibHON TOYKH.



Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTh T'PABUTALIMOHHOMN U
WHEPTHOM MAaCCBI.

Cuna TspkecT. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO MaJCHUS OT BBICOTHI Haj
HOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoi MHUpOTHI. JBrkeHNEe HEOECHBIX Tel
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxyiierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokos. Koa¢ppuuument tpenus. Cuna conpoTHBIEHUS NpPHU JIBUKEHUM Tejla B
MKUIKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO ABUKECHHUS.

Jasnenue. 'mapocratnyeckoe gapienue. Cuina Apxumesa.

TexHU4ecKue yCTpOMCTBA M TEXHOJOTWYECKHE IPOLECCHI: IMOAINITHUKM,
JBUYKEHUE NCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUs Tell B UHEPUUAIbHBIX U HEMHEPLHAIBHBIX CUCTEMAX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

KaueHne IByX LHMIMHAPOB WM IIAPOB PA3HOM MacCcel C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPIUATBHOW CUCTEMBI OTCUETA.

CpaBHeHME  pPaBHOACHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHHE B HHEPLUAJIBHON CHCTEME OTCYETA.

PaBeHCTBO cHJI, BOZHUKAIOLIIUX B pE3yJIbTaTe B3AUMOICHCTBHUS TEI.

N3mepenune macc mo B3auMOJCHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U MA/ICHUH.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IOKOSI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

N3mepeHne paBHOJAEHCTBYIOLIEH CUJI IIPH JBMXKEHHHM OpyCcKa MO HAKJIOHHOM
MJIOCKOCTH.

[TpoBepka TrUIOTE3Bl O HE3aBUCHMOCTH BPEMEHHM JBHXKEHHMS Opycka I0
HAKJIOHHOM IJTOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.

HccnenoBanrie 3aBUCUMOCTUA CHUJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

N3yyeHnne NBUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON depes
NETKuit OJIOK.

N3mepenne koddduimenta TpeHUs MO BETUYHHE YTIIOBOTO Kod(duimenta
3aBucumMocTu Fp,(N).



HccnenoBanue nBrkeHUs: Opycka MO HAKIOHHOM MJIOCKOCTH C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomoTHO TBEpAOe Teno. [locTymarenbHOoe W BpallaTeIbHOE IBUKEHUE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuibl.
CrnoxxeHue CuJl, IPUIIOKEHHBIX K TBEpAOMY Teily. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeyCTOMUNBOE, Oe3pa3TuYHOE paBHOBECHE.

TexHuyeckue yCTpOWCTBA U TEXHOJOTHUYECKHE MPOLECCHl: KPOHIITEIH,
CTPOUTEINIbHBIA KPaH, peMIETUaThIE KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBUsI paBHOBECHS.

Bubl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHre KpOHIITEMHOB U PACYET CHII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJIA, UMEIOLIEr0 IUIOIIAb OIIOPHI.

Tema 4. 3axonvl coXpaneHusn 6 mexaHuxe.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEPUAIBHBIX TOUEK. LleHTp Macc
CUCTEMBI MAaTEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

MMnysibe CHITIBI M U3MEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MoMeHT umnynbca MaTepUalbHOW TOYKM. lIpencraBieHne o coXpaHEHHH
MOMEHTA UMITyJIbCa B LIEHTPAJIbHBIX MOJIAX.

PaGora cuiael Ha MajgoM W Ha KOHEYHOM IepeMemieHuu. ['padudeckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoniHOCTb CUIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOW YJHEPTUM MATEPUATIBHOU TOUKHU.

[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHuumaneHass >Heprus.
[ToTenmanbHas 3Heprus ynpyro neGopMupoBaHHOM MpykuHbI. [loTeHnnanbHas
DHEPrusl Tena B OJHOPOJHOM I'paBUTAUMOHHOM mose. [loreHnumanpHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE OJHOPOJHOTO apa (BHYTpH M BHeE miapa). Bropas
KOCMHMYECKAsi CKOPOCTb. TpeThbsi KOCMUYECKast CKOPOCTb.

CBsi3p pabOThl HEMOTEHUHUAIBHBIX CHJI C HW3MEHEHHEM MEXaHW4YeCKOU
DHEPIUM CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOUN SHEPTUU.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.



YpaBHenue bepHyinu s WMICAUIBHOM KUJIKOCTHM KaK CIIEICTBHE 3aKOHA
COXPAaHEHMSI MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLECCHI: IBUKEHUE PAKET,
BOJAOMET, KONEP, MPYKUHHBIM MHCTOJET, THPOCKOM, (QUIYpHOE KaTaHWE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTrBHOE IBMXEHUE.

N3mepeHre MOITHOCTHU CHUJIBL.

W3MeHeHue 3Hepruu Tela Mpu COBEPIICHNUU PabOTHI.

B3anmuble mNpeBpamieHus] KMHETHYECKOM WM IMOTEHUHMAIBHOW JHEPruMl NpH
JEWCTBUU HA TEJIO CWJIBI TSYKECTH U CWIIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUuH NpU CBOOOIHOM Ma/ICHUU.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepeHne nMimyJiibea Teia o TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENN 3JIEKTPOMOOWIIE M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanre COXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOICHCTBUH.

N3mepeHrne KHHETHYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTCHIMAIIBHONW SHEPTUU NPYKUHBI ¢ pabOTOM CHUJIBI
TPEHUS.

Omnpenenenne pabOThl CWJIBI TPEHHS TPHU JABIKCHHH Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogekyisipuasi Gusnka 1 TEepMOJIMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TIOJIOXKEHUST MOJIEKYJsipHO-KMHeTn4Yeckor Tteopuun (MKT), ux
ombiTHOe oOocHOoBanue. Jluddysus. bpoyHoBckoe nBIKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YACTHUI] BelIeCTBA. Monenm CTpOEHHs Tra3oB,
KUIKOCTEH M TBEPABIX TN M OOBSICHEHHE CBOMCTB BEILECTBA HA OCHOBE 3THX
Mozeneii. Macca u  pasmepbl Mojekyn (atomoB). KonmuecTBo BelecTsa.
IToctostnHast ABorapo.

TennoBoe paBHOBecwe. TemmepaTypa u cmocoObl e€ u3mepenus. Illkama
temneparyp Llenbcusi.

Mopenbs uieanbHOro ra3a B MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU: YACTHLBI
rasza JIB)KYTCsl XaOTUYECKHU U HE B3aUMOJCHUCTBYIOT APYT C APYIOM.

["a3oBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomroTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccsl B
UJealbHOM Tra3e C TMOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPEICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, 300apa.



CBsi3p  MEXIy [JaBIE€HUEM U  CPEIHEHW KUHETUYECKOM  SHeprueu
MOCTYNATEIbHOIO TEIJIOBOTO JABUAKEHUS MOJEKYJ HJCAIbHOr0 ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UJICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CpEeIHEH
KMHETUYECKOW SHEPTUel MOCTYNaTEIbHOIO TEMIOBOTO IBUKEHUS €€ YaCTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MOTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUKEHUS YaCTHL] BEIIECTBA.

Mopnenb 6pOyHOBCKOTO ABUKEHUS.

Buaeoponuk ¢ 3anuchi0 peaibHOTO OPOYHOBCKOTO JBUKEHHS.

Huddysus KUIKOCTEH.

Mogens onsita llTepHa.

[IpuTsIKEeHNE MOJIEKYL.

Moenu KpuCTaINIMYECKUX PEIIETOK.

HabGnronenue u rcciieoBaHUuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanne mpolecca YCTAaHOBIEHUS TEIUIOBOTO PAaBHOBECHUS  IIPU
TEIJIO00MEHE MEXTy TOpSYEH U XOJIOAHOM BOJIOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO HCIOJIb30BaAHUE
urdpoBoii 1abopaTopun).

M3ydeHne n30X0pHOro nporecca.

N3ydenne nzobapHOTro mpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3amaHue BHEUIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKON CUCTEMbl. BHENIHNE U BHyTpEeHHKE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBbI KaK CPEJIHHE 3HAYEHUSI BEJIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHUE HA MUKPOCKOIMYECKOM YPOBHE.

HyneBoe Hauao TtepmomuHamuku. (CaMOnpou3BOJIbHASA — pesakcanus
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMa YpaBHEHHI:
ypaBHeHHEe MeHnaeneeBa—Knanelpona U BeIpaKEHUE [JII BHYTPEHHEW SHEPTHM.
VY ClI0BUS TPUMEHUMOCTH 3TOM MOJIENIM: HU3KAasg KOHUEHTPAIUs YaCTHUI], BBICOKHE
TeMmIeparypsl. BolpaxkeHue 111 BHyTPEHHEH SHEPTrUU OJJTHOATOMHOTO HJCATBLHOIO
rasa.

KBazucratnueckre u HECTaTHYECKUE ITPOLECCHI.

DnemeHTapHas pabota B TepMoArHaAMUKe. Beraucinenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpamme.



Tennomepenaya  kKak  crmoco0  W3MEHEHWS  BHYTPEHHEW  DHEPTUU
TEPMOJMHAMHYECKOW  CHUCTeMbl 0e3  coBepmieHuss pabotel.  KoHBekius,
TEIUIONPOBOHOCTD, U3TyUYCHHUE.

KommuectBo TemnoThl. TemmoéMKocTh Tena. YAenbHas W MOJIsSIpHAA
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YenpHas TEIJIOTa CTrOpAHUsA
TormBa. Pacu€r KkoiuuecTBa TEIUIOTHI Npu Temionepenadye. llonstue 006
aanabaTHOM TpoIiecCe.

IlepBbIii  3ak0H TepMOAWHAMUKU. BHyTpeHHsis »sHeprus. KommyecTBo
TEIUIOTBI W paboTa Kak Mepbl HU3MCHEHHMS  BHYTPCHHEH  OSHEpPruu
TEPMOJIMHAMUYECKON CUCTEMBI.

BTopoili 3akOH TEpMOJMHAMHUKH I PABHOBECHBIX IIPOLECCOB: 4Yepe3
3aJIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBeHHAs agradara. AGCOIIOTHAS TeMIIepaTypa.

BTopoii 3akoH TEpMOJMHAMHMKHM IS  HEPABHOBECHBIX  IPOIIECCOB:
HEBO3MOXHO TepeaTh TEIIOTY OT 00Jiee XOJIOJHOTO Tella K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpunHMmnb! ecTBrs TermoBbix MamunH. KIT/I.

MakcumansHoe 3nauenue KIIJI. [ukn Kapho.

DKOJOTMYECKUE aCIIeKThl MCIIOJIb30BaHMUS TEIUIOBBIX ABHUTratesiei. TermoBoe
3arpsA3HEHUE OKPYKAIOIICH Cpe/Ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIbHUK,
KOHJIUIIMOHEP, AW3CIbHBIM W KapOIOpaTOPHBIN JBUTATENM, IapoBas TypOuWHa,
MOJYy4YCHHUE CBEPXHU3KUX TEMIEpaTyp, YTWIM3AIUsA «TEIUIOBBIX» OTXOJ0B C
HCIIOJIb30BaHUEM TETUIOBOTO HACOCa, YTHIN3AIU OMOOPTaHUYECKOTO TOILIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOI» U DJIEKTPOIHEPTUH.

Hemoncmpauuu.

N3meHeHne TeMIiepaTypsl Py aiiadaTHdeCKoOM PaCIIupPEHUH.

Bo3aymHoe orauso.

CpaBHeHUE yACIBHBIX TETNIOEMKOCTEHN BEIIECTB.

CnocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

UccnenoBanue annabaTHOTO mpoiiecca.

KoMmbroTepHbIE MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomeul, npaKmuKym.

N3mepenue yaeapHON TENI0EMKOCTH.

HccnenoBanue mpoliecca OCThIBaHUS BEIIECTBA.

HccnenoBanne aaunabaTHOTO Ipoliiecca.

N3yueHne B3aMMOCBSA3M JHEPTHU MEKMOJICKYJSIPHOTO B3aUMOJCHCTBUS U
TEMIEPATYPhl KUTIEHUS AKUJKOCTEH.

Tema 3. Acpecamuvie cocmosanusn eeuyecmea. Pazoevie nepexoowl.



[TapooOpa3oBanue u KoHAeHcanwms. lcmapeHue W KureHue. Y AelbHas
TEIJI0Ta MapooOpa30BaHU.

HacpllieHHble W HEHachIIEHHblE Mapbl. KauecTBeHHass 3aBUCHUMOCTh
IJIOTHOCTH M JABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATYPbl KUTICHUS OT JTaBJICHHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTam3anusa. YJEJbHas TEIUIOTA IUIABJICHUS.
Cybnumanusi.

Hedopmarun tBEpHOrO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Tpenen ynpyrux aedopmarmii.

TemoBoe paciMpeHne XKUIKOCTEH M TBEPABIX Tes, 00bEMHOE U JIMHEHHOE
pacumpenre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYKUHA
TEIJIOBOTO paclIpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEprUn B a30BBIX MEPEX0IAX.

VYpaBHeHUE TEMIOBOTO OajiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(d(uUUMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanumnsipuasie siBnenus. J[aBieHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHHUYecKue YyCTPOMCTBA W  TEXHOJOTMYECKHE MPOLECCHI:  KHUJIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIIBI.

Jemoncmpayuu.

TermioBoe paciupeHue.

CBONCTBa HACBIIICHHBIX APOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

M3mepeHne CHilbl MIOBEPXHOCTHOIO HATSKEHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CwmaunBaHue.

Kanunnsipasie sBieHus.

Moneny HEHbIOTOHOBCKOM KUKOCTH.

CriocoObl M3MepeHus BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAIUIMYECKOTO BEILIECTBA.

Buaer nepopmarmii.

Hab6mrogenue manbix nedopmanuii.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3Mepenue yaenpHON TENI0THI IIABJICHHUS JIbA.

N3y4yeHne CBOMCTB HACBILLIEHHBIX IAPOB.



W3mepenne aOCOMIOTHOW BIIAXHOCTH BO3/AyXa M OILIEHKa MaccChl MapoB B
ITOMEILECHNH.

N3mepenne kodduimenta noBepXHOCTHOTO HATSKEHHUS.

N3mepenne monyis FOnra.

HccnenoBaHue 3aBUCHUMOCTH  JAeQopMal pEe3MHOBOro  obOpasua  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznea 4. JaekTpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

OnekTpu3anus Tell U €€ MpOSBICHUA. OJJNEKTpUdeckud 3apsa. /IBa Buaa
IEKTPUYECKUX 3apAnoB. IIpOBOIHMKM, IUANEKTPUKHM U MOJYNPOBOIAHUKU.
OneMeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAaHEHHUS AIIEKTPUYECKOro
3apsna.

Bsaumopaeiicteue 3apsanoB. Todyeunslie 3apsaasl. 3akoH KynoHa.

OnexTpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hampsoxk€éHHocTh  anekTpuueckoro  mnoiia.  [IpoOnbiid  3apsa.  Jluauwm
HaIpsHKEHHOCTH DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIHAIBHOCTB 3JIEKTPOCTATHYECKOTO ITONSA. Pa3HOCTh MOTEHIMANIOB M
HanpspbkeHue. [loreHrnumaneHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTenman snexTpocraTnyeckoro noiisd. CBs3b HANPSHKEHHOCTH IO U PA3HOCTH
NOTEHIMAJIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpyHIMT CYNIEPIIO3ULUHN DIIEKTPUUECKUX TIOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepnl. [lome
pPaBHOMEPHO 3apsKEHHOro mo o0béMy miapa. Ilose paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANps>KEHHOCTH 3TUX MOJEH H
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B AJIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHUE PABHOBECUS 3apsI0B.

JIvonexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD ILIOCKOTO
KOH/JIEHCATOpa.

[TapannensHoe coenMHeHNE KOHIeHcaTopoB. [locimenoBarenbHoe COeMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAToPa.

JIBMKEeHME 3apsIKEHHON YACTHULIBI B OJTHOPOJIHOM BIIEKTPUYECKOM II0JIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETP, DJEKTPOCTaTHUYECKas 3alluTa, 3a3€MIJICHHE DSJIEKTPONPUOOPOB,
KOHJIeHCaTOphI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.



DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX MJIACTHH.

Monens anekTpocTatndeckoro reHeparopa (Ban ge ['paada).

[IpoBOJTHUKH B AJIEKTPUUECKOM I1OJIE.

DJIEKTPOCTAaTUYECKAS 3aLIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JJICKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIaaH
IJIACTUH, PACCTOSTHUSL MEXAY HUMU U JUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus MEKTPUUECKOro MoJs 3apsKEHHOT0 KOHIEHCATOPAa.

3apsaKa U pa3psika KOHJIEHCAaTOpa Yepe3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMuUKym.

OrneHka cujl B3aUMOJIECHCTBUS 3apSKEHHBIX TEI.

HabGnronenue npeBpailieHrs SHEPTUH 3apsHKEHHOTO KOHACHCATOpa B SHEPTHIO
W3JIyYEHUs CBETOANO/IA.

N3yueHnne npoTekaHus TOKa B LIETH, COJEpKaIlleil KOHIEHCATOpP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) pu
MOCJIEA0BATEILHOM COEAMHEHUN KOHICHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyueckKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBus CymiecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hampsokenue U u DJ1C é.

3akod OMa Jisl yyacTKa MeIu.

DIEeKTpUUECcKOe CONIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJIHOPOJHOTO TMPOBOJHMKA OT €ro JJWHBI W IUIONIAAW IONEPEYHOTO CEUYCHUSI.
VY nenpHOE CONMPOTUBIICHUE BEIIECTRA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBnéHHbIX dekTpuueckux meneil. [IpaBuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH [xoyns—JIeHua.

MOITHOCTh 2JIEKTPUYECKOrO0 TOKa. TeryioBasi MOIIHOCTb, BbIJEsieMas Ha
pe3ucrope.

OJIC u BHYTpEeHHEE CONpPOTUBICHHWE HCTOYHHMKA TOKa. 3akoH Oma s
MOJHOW (3aMKHYTOM) DJJIEKTPUYECKOW 1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTop B 11enu mMOCTOSTHHOTO TOKA.

TexHuyeckre yCTpPOICTBA W TEXHOJOTHMYECKHUE MPOILIECCHI: aMIEpPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKOU SHEPTHUU.

Hemoncmpayuu.

N3mepeHre Cuiibl TOKa U HaIPSHKEHUS.



HccenenoBanue 3aBUCHUMOCTH CHJIBI TOKA OT HAINPSDKEHUS JUIA PE3UCTOPA,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIIEHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Tpsimoe n3mepenne DJIC. KopoTkoe 3aMblKaHUE TaIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Cnioco0Osl coeTMHEHUsT HICTOYHUKOB Toka, D /[C Gatapeil.

HccnenoBanre pa3HOCTH MOTECHIHMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKA
OT CWJIBI TOKA B LIENN.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

HccenenoBanye CMEMIaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOoro COpoTUBIICHUS IIPOBOJHUKOB.

HccnmenoBanne 3aBUCMMOCTH CWIJIBI TOKAa OT HAIPSDKEHUS UL JIAMIIBI
HaKaJIVUBaHMUS.

VYBenuueHnue npenesia u3MepeHus amnepmerpa (BoJabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C ranbBaHUYECKOrO0 3JIEMEHTA OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHHH.

HccenenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY MOJIOCAMU HCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA UCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIx cpeoax.

OJIEKTpUYECKasi  MPOBOAUMOCTb  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
MPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTH COINPOTUBICHUS METAIOB OT
TeMriiepaTypbl. CBEpXIpOBOAUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TomynpoBOIHUKMY. CobOcTBeHHas U IIpUMECHas MPOBOIUMOCTh
NOJIyIpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

DNEeKTPUYECKU TOK B JJIEKTPOJIUTAX. DIEKTPOJIUTHUYECKAs JUCCOIMALIUS.
Onektponus. 3akonsl Dapajes 17 AIEKTPOIH3a.

DJIEKTpUUECKUl TOK B razax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Paznmyuunbie TUIIBI CAMOCTOSTENBHOTO paspsaa. Monnus. [azma.

TexHuyeckue yCTpOMCTBa M NPAKTHUECKOE MPUMEHEHUE: Tra3opa3psiaHble
JaMIIbI, JJIEKTPOHHO-JTydeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOp, (OTOAUOM, CBETONMOM, TalbBaHWKA, padUHUPOBAHUE MEIH,
BBITIJIABKA aJTFOMUHUS, SJIEKTPOHHASI MUKPOCKOITHSI.

Hemoncmpauuu.



3aBUCUMOCTb CONPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbl 3ekTposm3za dapazes.

W ckpoBoii pa3psa U NpOBOJUMOCTb BO3yXa.

CpaBHEHHE IPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

HabGmronenue snekrposnusa.

N3mepeHune 3apsiaa OJHOBAICHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTHM  CONPOTHUBJIEHUSI ~ TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUO/IA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEITUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYHH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
¢u3nyecKux BEJIMYUH, NPOBEpPKA MPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Me:xnpeaMeTHbIE CBSI3H.

N3yuenue «kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHUKH, ONOJIOTHUH, XUMUHU, T€Orpauu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUIA, C6AZAHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, rumnoresa, (pusmyeckas BEIWUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpEHHE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paToOpHsl.

Mamemamuka: penieHUEe CUCTEMbl YypaBHEHUU. JluHelHas QyHKIMS,
napabona, runepobosna, ux rpadpuku U cBoiicTBa. TpuroHomerpudyeckue (PpyHKIUM:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKLMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonozcusa: mexannueckoe IBWXKEHHE B KUBOUM npupoae, nuddysus, ocmoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOUIEH Ccpeibl,
yTUiIu3aluusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKM «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
IIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumuna: NUCKPETHOE CTPOEHHUE BEIECTBA, CTPOEHUE ATOMOB U MOJIEKYJ,
MOJIb BEIIECTBA, MOJIApHAs Macca, IMOJYyYEeHHUE HaHOMATEpHUaJIOB, TEIUIOBbIE



CBOMCTBA TBEPIBIX TN, KUIAKOCTEH U ra3oB, )KUAKUE KPUCTAIUIbI, FIEKTPUUECKUE
CBOMCTBa METAJIJIOB, 3JIEKTPOIUTHYECKAS JUCCOLMALUS, TAIbBAHUKA, dJIEKTPOHHAs
MHUKPOCKOTIHS.

TI'eocpagpua: Bna>xxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIUHU), UCIOJIb30BAHUE 3aKOHOB COXPaHEHHS
MEXaHUKU B TEXHUKE (TUPOCKOI, BOJOMET W JPYTHE), ABUTATE]Ib BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIYYCHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
ra3opaszpsaHble JaMIIbl, TOJTYITPOBOIHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Maznummnoe no.e.

B3auMonencTBUEe TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKOuMH. [IpuHOMND cyneprno3unuu
MAarHUTHBIX TTOJIEN. JIMHUM MarHUTHOW MHAYKIIUU.

MaruutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO IMPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. [[BHKEHHE 3apSKEHHON YACTULIBI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

MarunuTtHoe nose B BeuiectBe. @eppOMarHeTUKH, napa- U JMaMarHeTUKy.

TexHn4eckrue yCTpPOMCTBA M TEXHOJOTHMYECKUE IMPOLECChl: MPUMEHEHUE

MOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
ANEKTPOABUTATENb SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptuHa  nuHMM  UMHAYKOMM ~ MarHUTHOTO  MOJS  ITOJOCOBOIO U
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuna MM MarHUTHOM UHAYKIUY TOJIST JIMHHOTO TPSIMOTO MTPOBOIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHNKA, KATYIIKU C TOKOM.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

HabGnronenue nBm>XeHus My4yka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTO3JIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuKym.



HccnenoBanre MarHUTHOTO TMOJI MOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeMCTBUA NOCTOSTHHOTO MAarHUTa HAa PAMKY C TOKOM.

N3Mepenue cuiibl Amiepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIbI TOKA.

OrnpeneneHne MarHUTHOW UHIYKIIUU HA OCHOBE M3MEPEHUS CHIIbI AMIiepa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBneHne DIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
uHaykauu. OJIC wuHAyKUMU. 3aKOH 3JEKTPOMArHUTHOM uWHAykuuu Papajes.
Buxpeoe anexkrpudeckoe mnoiie. Toku Oyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuo Jlenua.

NuayktuBHOCTh. KaTyllika WHIYKTUBHOCTH B LI€NU IOCTOSIHHOTO TOKa.
SBnenue camonnaykuuu. I1C caMOUHIYKINH.

DHEprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHHYeCKre YCTPOMCTBA U TEXHOJOTHYECKUE IPOIECChl: MHAYKIIMOHHAS
Me4b, COJICHOW/I, 3aIlIUTa OT JICKTPU3ALMHU TEJ NIPU ABMKCHUN B MArHUTHOM T0JIE
3emun.

Hemoncmpauuu.

HaOGmroienue siBjieHUs 3JIeKTPOMArHUTHOW WHITYKITUH.

UccnenoBanne 3aBucumoctd OJIC HMHAYKIIMU OT CKOPOCTH H3MEHEHUSA
MarHMTHOIO MOTOKA.

[IpaBuiio Jlenna.

[Tamenrie MarauTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHAYKIIUH.

UccnenoBanue 3aBucumoctd IJIC caMOMHIYKIIMKM OT CKOPOCTH HM3MEHEHUS
CUJIBI TOKA B LICTIH.

Yuenuueckuii sxkcnepumenm, navopamopnsie padomul, nPAKMUKYM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnpeneneHne HHAYKIIUM BUXPEBOTO MAarHUTHOTO MOJISI.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znen 5. KoJsieOanusi M BOJIHBI.

Tema 1. Mexanuueckue Koyedanus.

KonebarenbHas cuctema. CBOOOIHBIC KOJICOAHHUS.

["apmonnueckue konebanus. Kunemarndeckoe M TUHAMHUYECKOE OIMCAHHE.
DHepreTUYecKoe oNnucaHue (3aKOH COXpAHEHHs] MEXaHW4ecKOil sHepruu). BoiBoj



JTUHAMAYECKOTO OMUCAHUS TAPMOHMUYECKUX KOJICOAHUHN U3 UX DHEPTreTUYECKOTO U
KMHEMAaTUYECKOTO OTTUCAHUSI.

Amruntyaa u ¢aza xonebanuil. CBsI3p aMIUTUTYIbl KOJEOAHUIN HCXOTHOU
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m 4actora kKojeOauuid. [lepuon ManbiX CBOOOJHBIX KOJICOAHMIMA
MaTeMaTHYeCKOro MasTHHKA. l[lepros cBOOOAHBIX KOJIEOAHWN TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarouux konebanusx. BeiHyxaeHHbIe KoneOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMcTBa U TEXHOJOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHBIC MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0e0aTeILHOTO ABUKCHHUS.

HabGnrogenue He3aBUCUMOCTH MEPHOJA MAJIbIX KOJIeOaHUIl rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJICOAHHI OT COTPOTHUBIICHHUS.

HccnenoBanre koyiebaHUN Tpy3a HAa MACCUBHOM TMPYKHHE C IIEJIbIO
dbopmMupoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU NIPHU KOJICOAHUSAX TPy3a Ha MPYKHUHE.

HccnenoBanue BIHYKICHHBIX KOJIEOaHU.

HabGmronenne pe3onanca.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTAHOTO M MPYKUHHOTO
MasITHUKOB.

N3y4yenue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJIeOaHU Ha yIIPYTOM IOJIBECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MAasiTHUKE.

HccnenoBanrie yObIBaHMS aMILUTUTY/IbI 3aTYyXaIOIINX KOJICOAHUA.

HccnenoBanre BoIHYXICHHBIX KOJIEOAHUI.

Tema 2. dnekmpomacHumHubsle KOAEOAHUA.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHHS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsiia KOHASHCATOpa C aMIUIUTYI0M CUJIBI TOKa B K0JIeOATeIbHOM KOHTYpE.

3aK0H COXpaHEHUS YHEPTUH B UACAUTHBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromnime AJIIEKTPOMArHUTHBIE KOJICOaHMsI. BrinykeHHbIE
AIIEKTPOMATHUTHBIE KOJICOAHUS.



IlepemenHbli TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAUYECHHWE CHJIBI TOKA W HAMNpsOHKEHHUs TMpH pa3indHoi (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIM TOK. Pe3ucTop, KOHJEHCAaTop M KaTyllKa
VWHIYKTUBHOCTH B LI€NM CHUHYCOUJAIBHOIO IEPEMEHHOI0 TOKAa. PEe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneanvupiii  Tpanchopmartop. IlpousBonacTBo, mepemadya u moTpeOieHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTMYECKUE PHUCKH IIpU IPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS MIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHHUYecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUUECKUN
3BOHOK, F€HEPATOP NEPEMEHHOTO TOKA, TMHUH JIEKTponepeiay.

Jlemoncmpayuu.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJEOAHUI OT MHYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHHIA.

['eHepaTop He3aTyXaroMMX JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopeinp 3IeKTPOMAarHuTHOTO TE€HEPATOpA.

BbIHYXIeHHbIE CUHYCOUJAIbHbIE KOJIEOAHMSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIENHM NEPEMEHHOIrO
TOKA.

Pe3oHaHC mnpu MOCIENIOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y cTpoicTBO ¥ MPUHIIMIT ACUCTBUS TpaHChopMaTopa.

Mopnenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomuol, nPAKMUKyMm.

N3yuenue tpancpopmaropa.

HccnmenoBanre MEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIBbHO COCIWHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogeHue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmMpoOMAZHUMHbIE 6OJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpanenus. llomepeunsie u
POJOJIbHBIE BOJNHBL lleproa, CKOpPOCTh pacnpoCTpaHEHUsT W JJIMHA BOJHBIL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMieHHe, HUHTephEepeHUus U
nudpakims.

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

[IIymoBOe 3arpsi3HEHUE OKPY>KAIOILIEH CPEbI.



DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS U3IYUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opreHTanys BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  3JIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIOMIICHHE,
noJisipu3anus, uHTepdepeHns u qudpakius.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DIJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyecknue yCTpOMCTBa M IPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTBHI, pajiap, paJuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenegon, CBU-nieun,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepepeHunu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro IpUMEHEHUE.

HaGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOaHUIA.

HccnenoBaHre  CBOWCTB — AJIEKTPOMArHUTHBIX — BOJIH: OTpa)K€HUeE,
pesioMJICHUE, MOspu3anus, Tudpakius, nHTephepeHITus.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPaPHOIETOBOTO U3TyUCHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

N3yyeHnue napamMeTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacnpoCTpaHEeHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOTMHEWHOE pacHpOCTpaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd csera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
ockoM 3epkane. Cepudeckue 3epkana.

[Tpenomiienue cBeTa. 3aKOHBI IIPEIOMIIEHUS CBeTa. AOCONIOTHBIN MOKa3aTelb
npesnomieHusi. OTHOCUTENbHBINA MOKa3aTesb npeaoMieHus. [locToSHCTBO YacTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH INPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 IpaHuLly pasziesia AByX ONTHYECKUX CPE.

Xon myueit B mpusme. [ucnepcust cBera. CrnoxHBIN cocTaB 0eloro cBera.
[IBer.

[TonHoe BHyTpeHHee oTpaxeHue. IIpenenbHblid yroi MOJHOrO0 BHYTPEHHETO
OTpaXKEHUS.



Cobuparoniie U pacceuBamomue JuH3bl. ToHkas nuH3a. DoKycHOE
pacCTOsIHME ¥ ONTHYeCKas Cujia TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
pPacCTOSIHUS TOHKOW C(EpUYECKON JMH3BI OT €€ TE€OMETPUU M OTHOCHUTEIHHOTO
MOKA3aTes MPETOMIICHUSL.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xon Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontudyeckoir ocu. IlocTpoeHune wu3zo0pakeHWd TOYKM M OTpe3Ka MpPSAMON B
COOMpAIOIIUX U PACCEUBAIONINX JIMH3aX U UX CUCTEMaX.

OnTuyeckue npubopsl. Paspemaromas crnocoOHOCTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B HUHTEP(PEPEHIIMOHHOU
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kiaccuyeckux
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOCKIMOHHBIN ammapar, MPOCBETICHUE
OIITUKH, BOJIOKOHHASI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIEHAs CBETA.

Hab6nrogenue noJHOro BHyTPEHHETo OTpakeHus. Mozennb CBETOBOA.

HccnenoBanre xoAa CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMApalIeNbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB U300paKeHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

HaOmronenune natepdepeHinm ceera.

Hab6nronenue BeTOB TOHKUX TUIEHOK.

Hab6mronenune nudpaxium crera.

N3yyenue nudppakiinoOHHON perETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HabGmronenne nucnepcuu cBera.

Hab6nronenue nonsipusanuu cBeTa.

[IpuMeHeHue NOSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

N3mepeHne nokazareis NpesioMJIEHNs CTEKJIA.



HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BemiecTBa (Ha
IPUMEPE KUJIKHUX JIHH3).

H3mepenne pOKyCHOTO pacCTOSHUS PACCENBAOIINX JIUH3.

[Tonyyenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3BI.

[Tonyyenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTEpGEpPEHIINN U TOISPU3AIIH CBETA.

N3ydeHne noyisipru3alry CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yyenue nHTEpPEpeHIINM JIA3epPHOTO U3IYYECHHS Ha JIBYX IEIsX.

HabGmronenue nucnepcumu.

Habmonenue u ucciaenoBanue nuppakiimOHHOTO CIEKTpA.

W3mepeHne JuHbl CBETOBOW BOJIHBI.

[TonydyeHue crekTpa U3ITy4eHHUS! CBETOMO/A MPU MOMOIIN AUGPAKIIUOHHOM
PEIIETKMY.

Pa3znes 6. OcHOBBI clIelIHAJIBHOM TEOPHUU OTHOCUTEIbHOCTH.

['paHvipl  TPUMEHMMOCTH  KJIacCM4Yeckod — MmexaHuku.  [loctynatsl
CHeUalbHOW TEOPUH OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAILICHUE JITIMHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTHULBI.

CBs13b MaccChl C SHEPrUed U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPruUs
MIOKOSI.

TexHU4ecKue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

YyeHndeckuii 3KCIIepUMEHT, J1a00paTopHbIe PadO0ThI, MPAKTUKYM.

Onpenenenne WMIYyJIbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apPsHIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBecHOE TeIIOBOE M3JIydeHUE (M3JIydyeHHE aOCOIIOTHO YEPHOTO Tena).
3akoH cmenienus: Buna. 'unore3a [1nanka o kBaHTax.

®DoTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotoadpdext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
Outamreitna s potodddexra. «KpacHas rpanuinay gotodrddekra.

JlaBnenue cBera (B YaCTHOCTH, JaBJIEHME CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpakarolrytro moBepxHOcTh). Ombiter I1. H.
JleGenena.



BosHoBBIE cBOMCTBa yacTul. Bonnel ne bpoira. Jnuna BosHb! e bponns u
pasMepbl 00JacTH JIOKIM3AIUU JABWXKYIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3m. Audpakius 3JeKTPOHOB Ha KpUCTaIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHn4eckre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dororneMenT, GOTOAATUYMK, TYHHENBHBIM MMKPOCKON, COJHEYHas OaTaped,
CBETOUOI.

Jemoncmpayuu.

dotordeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

HccnenoBanre  3aBUCUMOCTH  COIPOTHUBIICEHHSI  MOJYNPOBOAHUKOB  OT
OCBEILICHHOCTH.

Ceeroguon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenne nocrosiHHoiM [Inanka Ha ocHOBeE uccienoBanus Gporodddekra.

HccnenoBanre 3aBUCUMOCTHY CHJTBI TOKA YEPE3 CBETOAUO]] OT HAIIPSIKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIIEIOBAHUIO CTPOEHUs aroMa. IlnmaHerapHass monenb aromMa
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noryomieHrue GOTOHOB MPHU MEPEXOIe aTomMa
C OHOTO YPOBHSI JHEPIUU HA IPYTOM.

Buapl ciektpoB. CieKTp ypOBHEM SJHEPTUH ATOMA BOJOPOA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHndeckue yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYNKA NOHU3UPYIOIIUX YaCTHII.

OmnpeneneHue JIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

HaOmronenue muHe4aToro crekTpa.

HccnenoBanue CrekTpa pa3pe:KeHHOT0 aTOMapHOTO BOAOPOAA U U3MEpPEHHE
nocTossHHON Punbepra.

Tema 3. Quzuka amomnozo A0pa u 31eMEHMAPHBIX YACHUY,.

Hyxnonnass mogens snapa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M3otonsl.



PagnoaktuBHOCTh. Anb(a-pacnaa. DNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacran. ['amma-n3nyuyeHue.

3aKOH paJUOAKTUBHOIO pacnana. PaguoakTUBHBIE H30TOIBI B MPUPOJE.
CBoOIICTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BIusgHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrectBeHHbli QoH n3nydenus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B siape. SAaepubie cuibl. JledekT Macco sapa.

Anepurie peaknuu. [lenenne u cuntes siaep. Anepusie peaktopsl. [Ipodiembl
YOPaBISIEMOT0 TEPMOSIAEPHOTO CHHTE3a. JKOJOTHYECKUE acCIEeKThl pPa3BUTHUS
AJIEPHOM SHEPrETUKH.

Metoasl perucTpaly U UCCIEN0BaHUS AJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIBHBIE B3aUMOJICUCTBUS. bapuoHBI, ME30HBI W JICNITOHBI.
[Ipencrasnenne o CtangaptHoit Mmoaenu. KBapk-TitooHHas MOJENb aApPOHOB.

®dusznka 3a npenenamu CranmgaptHoll Mozaenu. TEéMHas maTepus U TEMHas
DHEPIusl.

EnuHCcTBO U3HUecKol KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHYECKUE TIPOLIECCHI: JO3UMETP, Kamepa
BunibcoHa, SAEpHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HccnenoBanre TpeKOB YacTUIl (IO TOTOBBIM (OTOrpadusim).

HccnenoBanre paguoakTUBHOIO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4yacTUl] aTFOMUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Orarbl pa3BUTHs aCTPOHOMUHM. [IpHKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE
actpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (DU3UKU MHJIE OOBACHEHMS] TPUPOJIbI
KOCMHYECKUX 0OBEKTOB.

MeTonbl  aCTpOHOMHUYECKUX HccienoBaHuid. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOTIbI, PaJHOTENIECKOIIbI, BHEATMOC(EpPHask aCTPOHOMUS.

Bun 3Bénnoro Heba. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BHIUMOE
JBU)KCHHE.

ConHeyHas cucrema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHepruu CoitHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. /[narpaMma «CIeKTpaIbHbIN KI1acc —
CBETHUMOCTBY». 3BE3MBI TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM IOCJIEIOBATEIbHOCTU. BHYTpeHHEE CTpOEHHE
3B€31. COBpEMEHHBIE NPEICTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBrkenue ConHia B
INanaktuke. Tunel raaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE OBIPBI B sapax
TaJIAKTHK.



Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnbie npo6sieMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

Habmronenust 38€31H0r0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUMN JJIs1 ONPENETICHUS MOJOKEHUS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aus (CeBEepHOro IOJIyIIapus U SpKUe
3BE3ILI.

HaGmiogenuss B Tteneckon JlyHbI, TIJIaHET, TyMaHHOCTEM W 3BE3AHBIX
CKOILJICHHM.

Pu3nyecKuil MPaKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BEITUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYHUH.
OueHka rpaHull MOrpeurHOCTeM.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIENOBAaHUKA  3aBUCHMOCTEU
¢u3nyecKux BEJIMYUH, NPOBEpPKA MPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o001marouIee MOBTOPEHUE.

O0o061ieHne u cucTeMaTu3alus CoepKaHusl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOJIUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busnka», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponp Qusuku u acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUUYECKOM,
COLIMAJIbHON M ATHUYECKOH cepax NedaTeIbHOCTH YelOoBeKa, poJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OINKUCATEIIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOM UM  MPOTHOCTHUYECKOW  (DyHKIMIA
(bu3nyeckoil Teopuu, poiib GU3NIECKON TEOpUr B POPMUPOBAHUM MPEACTABICHUM
0 (u3MUYECKOW KapTHHE MHUpPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOILIEM pAny
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHHI O IPUPOJE.

MesknpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHs B 11 kiacce
OCYUIIECTBIISIETCSI C YUETOM COJIEpPKATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ0
no3HanuA: SBICHUE, HAYYHbIH (akT, rumoresa, (pusmueckas BeIWUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HW3MEpPEHHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, [T POBas 1ad0paToOpHsl.



Mamemamuka: pelieHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHYECKHUE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKAECTBO. BEKTOPBI M MX MPOEKIMM HA OCH KOOPJAWHAT, CIIOKEHUE BEKTOPOB.
[TpousBoaHble 3neMeHTapHBIX (yHKUMA. [lpu3Haku nogoOus TPEYroJbHUKOB,
OIpeieNIeHUE MIIOMAAN IIJIOCKUX GUryp u 00béMa Tell.

Buonozua: >nextpuueckue SBICHHUS B JKUBOM Npupoje, KojebaTerabHbIE
JBWKEHUA B JKMBOM NPUPOJAE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJICTBE
NIEKTPOIHEPTHUH,  DIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JMArHOCTUKA B MEIWLHMHE, OINTHYECKHE SBICHUA B JKUBOU
IIPUPOJE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKOM pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

I'eocpagpua: mMarHuTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MATrHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpOoABUTaTENb IKOOH, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIMOHHAS IEYb,
JIMHUM 3JIEKTPONEpeay, 3JIEKTPOJBUraTeb, paaap, paluonpuEMHHIK, TEJIEBU30D,
anTeHHa, TtenepoH, CBY-meub, ynabTpa3ByKoBass JMarHOCTUKa B TEXHHKE,
IPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJMHEYHasl OaTapesi, CITyTHUKOBbBIE
NPUEMHUKH, JI€pHAsi SHEPreTUKA U SKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.



I[INIAHUPYEMBIE PE3VJIbTATBEI OCBOEHU A ITPOI'PAMMBI [10 ®U3VKE HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI
JIn4HOCTHBIE Pe3yJIbTATHI OCBOCHUS yUeOHOro mpeameTa «Pu3nKa» JOJIKHbI

OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIONUXCsl PYKOBOACTBOBATHCS
c(hopMUPOBAHHON BHYTPEHHEH MO3UIMEN TNYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIUH,
MO3UTUBHBIX BHYTPEHHUX YOEKICHHUM, COOTBETCTBYIONINX TPAAUIIMOHHBIM [IEHHOCTSIM
poccuiickoro o0IecTBa, paclIupeHUe KU3HEHHOTO OTbITA U OTbITA ACSITEIHHOCTH B
MPOIIECCE Pean3ali OCHOBHBIX HAMPABJICHUN BOCIIUTATEIILHOU IESITENHLHOCTH, B TOM
YUCJIE B YACTHU:

rPa’*KIAHCKOr0 BOCTIMTAHUSA:

e COPMUPOBAHHOCTH TPAKIAHCKON MOZUIIMK 00YUaIOIIErocs KaKk aKkTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

e IPUHSATHE TPATUIIMOHHBIX O0IIEYETOBEYECKUX I'YMAHUCTUUECKUX U
JIEMOKPATHYECKUX IIEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO AE€SATEIbHOCTh B HHTEPECAX IPAkKAAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3allny;

e YMEHHUE B3aUMOJICHCTBOBATh C COI[MAILHBIMUA UHCTUTYTaMU B COOTBETCTBUU C UX
GYHKIUSAMU 1 HA3HAYCHUEM;

¢ TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOU 1€ TENHHOCTH.

NMAaTPHOTHYECKOI0 BOCTIMTAHUA:

e ChOPMUPOBAHHOCTh POCCUHCKOM IpaKqaHCKOW MICHTUYHOCTH, MATPUOTHU3MA;

e [ICHHOCTHOE OTHOIIIEHHUE K TOCYIAPCTBEHHBIM CUMBOJIAM, TOCTUKEHHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e COPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBEICHNUS,

e CIOCOOHOCTH OILIEHUBATh CUTYAlLIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOT0;

e OCO3HAHHE JTUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMUMBOTO Oy IyIIETO.

ICTETHYECKOr0 BOCTIMTAHUSA:

¢ OCTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUYAsl SCTETUKY HAy4YHOTO TBOPUYECTRA,

npucyero (puanvyeckoil Hayke.
TPYAOBOT0 BOCIIUTAHMS:

e HHTEPEC K Pa3IUIHbIM cpepaM nmpodhecCHuOHAITBHON AESTEIHHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyaymuieit mpodeccun U peau30BbIBaTh COOCTBEHHBIC )KU3HECHHBIE TIJIaHBI;

¢ TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
GU3UKY HA TPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOT0 BOCTIUTAHMS:



e cC(hOPMHUPOBAHHOCTD IKOJIOTUYECKOM KYIBTYPBI, OCO3HAHUE TTI00ATBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

e IUVIJAHUPOBAHUE U OCYILIECTBICHUE JEUCTBUN B OKPYXKAIOIIEH CPElIe HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

e paCUIMPEHHE OIBITA IEATEIbHOCTH YKOJIOTMUYECKON HAMPABIEHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUU 10 (pusmKe.

LEHHOCTH HAYYHOI'0 NIO3HAHMSA:

e C)OPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3HMUECKON HAYKH;

e OCO3HAHUE LIEHHOCTU HAYYHOU eI TeIbHOCTH, TOTOBHOCTh B MPOIECCE U3YUCHUS
(U3HUKH OCYIIECTBIATH MPOESKTHYIO U UCCIEA0BATEIBCKYIO I€ATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS
ba3oBble Jlornyeckue JeicTBus:

 CAMOCTOATEIHHO (POPMYIIMPOBATH U AKTyAIM3UPOBATH MPOOIEMY, pacCMaTPHUBATh
€€ BCECTOPOHHE;

e OTIPE/ICIIATH 1IN JACSATEIBHOCTH, 33/1aBaTh MapaMETPhl U KPUTEPUHU UX JOCTHKEHUS,

e BBISIBJISITH 3aKOHOMEPHOCTU U TPOTUBOPEUHS B pacCMaTPUBAEMBIX (HU3UUECKUX
SIBJICHUSIX;

e pa3pabaThIBaTh MJIAH PEUICHHs MPOOJIEMBI C YIETOM aHAIIN3a UMEIOIIUXCSI
MaTepHaTbHBIX M HEMAaTePHUATbHBIX PECYPCOB;

e BHOCUTH KOPPEKTUBBI B JICATEITLHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIHTATOB
1[EJI5IM, OLICHUBATh PUCKH TIOCIIEICTBUMN ACSTEIHHOCTH;

e KOOPAMHUPOBATH U BHITIOJHATH PA0OTY B YCIIOBUSX PEATBHOTO, BUPTYAJILHOTO U
KOMOWHHUPOBAHHOTO B3aUMOICHCTBUS;

e Pa3BUBATh KPEATUBHOE MBITIICHUE TTPH PEIICHUHN KU3HCHHBIX MPOOIIEM.

ba3zoBble uccienoBaTebCKue 1eHCTBUA:

e BJIAJICTh HAYYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMU MMOHATUSIMH M METOJAMHU
(bu3nYecKoil HayKH;

e BIIAJICTh HABBIKAMHU y4e€OHO-MCCIIEIOBATEILCKON M MPOCKTHON AESITEILHOCTH B
o0nactu (PU3HMKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY ITOMCKY
METOJIOB PEIICHUS 3a7a4 (PU3NYECKOTO COACPKAHUS, TPUMEHEHUIO Pa3TUIHBIX
METO/I0B ITO3HAHWS,

e BIIQJICTh BUIAMU ACSITEILHOCTHU IO MOJYYCHUIO HOBOTO 3HAHUS, €T0
WHTEPIPETALNN, TPEOOPA30BAHUIO M IPUMEHCHUIO B Pa3IMYHBIX YICOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUU YI€OHBIX MMPOSKTOB B 00J1aCTH (HU3HUKY;



e BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBA3U U AKTYyaJIM3UPOBATH 3a/1a4y, BbIIBUTaTh
TUIOTE3Y €€ PEeIIeHUs], HAXOAUTh apryMEHTHI U1l OKa3aTeIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MAPaMETPbl U KPUTEPUU PEILICHHUS;

 AHAIN3UPOBATH ITOIYYEHHBIE B XO/I€ PELICHUS 331a4H PE3yJIbTaThbl, KPUTHUECKU
OLICHMBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

e CTaBUTH U (OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIHLHON
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

e YMETh IEPEHOCUTD 3HAHUSA 110 (PU3UKE B IPAKTUUECKYIO 00JIaCTh
KU3HEIEATEIBHOCTH;

e YMETh MHTETPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 001acTeH;

e BBIJIBUTaTh HOBBIE UJIEU, TPEAJIaraTh OPUTHHAIBHBIE TOIXO/IbI U PEILEHUS;

e CTaBUTb IIPOOJIEMBI U 33]1a4H, JOMYCKAIOILIUE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ nndopmanueii:

e BJIaJIETh HaBbIKAMH MOJYyYEHUsI HHPOpMalUU (PU3NYECKOTO COACPKAHUS U3
MCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATH MOMCK, aHAJIU3,
CUCTEMATHU3ALMIO U HHTEPIIPETALMIO HH(POPMALIMK Pa3IMYHbIX BUAOB U (hopm
IIPE/ICTABIICHHUS;

e OLICHUBATh JIOCTOBEPHOCTh UH(OpPMALIUY;

* ICMOJIB30BATh CPEACTBA MH(OPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI B
pEIIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3al[MOHHbBIX 33a4 C
co0I0IeHHEM TPeOOBaHUM SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeH s, MPaBOBbIX U ATUYECKUX HOPM, HOPM UH(DOPMALIMOHHON
0e30I1acHOCTH;

e CO3/1aBaTh TEKCThI PU3NYECKOTO COACPHKAHUS B PA3IMUHBIX (OpMATAX C YUETOM
Ha3HauYeHUs UHPOPMALIUU U LEIEBOUN ayJUTOPUH, BbIOUpas ONTUMAIBHYIO (OpMy
IIPEICTABIICHNS U BU3yAJIN3aLUU.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJbHbIC Y4eOHbIe AeHCTBHS:

* OCYILIECTBJIATH OOIIEHUE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU I€ATEIbHOCTH;

e pacIio3HaBaTh NPEANOCHUTKH KOHPIUKTHBIX CUTYAIMI U CMTYaTh KOH(MDIUKTHL;

e Pa3BEPHYTO M JIOTUUHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX
CPEACTB;

e IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIMBUYaIbHOU pabOTHI;

e BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX ACUCTBUH C YUETOM OOIIMX MHTEPECOB
Y BO3MOXHOCTEH KaKJ10T0 WIEHA KOJIIEKTUBA;

e IPUHUMATH LIEJIM COBMECTHOM JI€ATEIHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH
JIEVUCTBUS IO €€ TOCTUKEHUIO: COCTaBJISATh IIJIaH ACUCTBHUM, PACIPEAECIIATH POJIH C
y4€TOM MHEHUN yYaCTHUKOB, 0OCYXIaTh Pe3yJbTaThl COBMECTHOM pabOTHI;

e OLICHMBATh KAYECTBO CBOETO BKJIAJa M KaXKI0T0 YYaCTHUKA KOMaH/bl B OOIIMIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;



e Ip€JIaraTh HOBbIE MPOEKTHI, OLEHNUBATH UJIEU C TO3ULIUN HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

e OCYILIECTBIIATH IO3UTUBHOE CTPATErMYECKOE MMOBEICHNE B PA3JIMYHBIX CUTYalIHIX,

MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.
PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanms:

¢ CAMOCTOATEIHHO OCYIIECTBIISATH O3HABATENIBHYIO IEATEILHOCTh B 00JaCTH (QU3UKHU
U aCTPOHOMUHU, BBISBIISATH IPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE
3a/1a4y;

e CAMOCTOSITEIILHO COCTABJIATH IUIAH PELICHUS PACUETHBIX U KAYECTBEHHBIX 3a1a4,
TUTaH BBITIOJTHEHUS MPAKTUYECKON paboThl ¢ YIETOM UMEIOLTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

e 1aBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

e PaCIIUPATH paMKH y4€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTCHUN;

e ICJIaTh OCO3HAHHBIN BBIOOP, apTyMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pEIICHHUE;

e OLICHUBATh NPUOOPETEHHBIN OIIBIT;

e CIIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO 3Py IULIUU B 001aCcTU (PU3HKH,
MOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

e 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JAESATEIBHOCTbD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

e BJIaJICTh HABBIKAMHU [TO3HABATEIBHOMN pepyiekCcun Kak OCO3HaHMs COBEPILIaEMbIX
JIEVUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

e HCMOJIB30BATh MPUEMBI pe(PIIEKCUU 17151 OLICHKU CUTYAaIllH, BBIOOpa BEPHOTO
pEeLIeHHUS;

e YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

e IPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX MPU AHAIU3E PE3YIBTATOB JEATEIBHOCTH;

e IPUHUMAThH ce€0s, TOHMMAasi CBOM HEAOCTATKU U IOCTOMHCTBA;

e IPYHUMATh MOTHUBBI U apTyMEHTBI JPYTUX MPU aHAIHU3E PE3yJIbTAaTOB AESATEIbHOCTH;

e IPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIMOKHU.

B npouecce 1oCcTHXKEHNS TMUHOCTHBIX PE3YJITaTOB OCBOCHHUSI POTrpaMMBbl IO (PU3HKE
JUTSL YPOBHS CPEIHETO 00IIero 00pa3oBaHus y 00yUJarOIMMXCs COBEPIICHCTBYETCS
AMOIMOHANIbHBIN UHTEIJIEKT, IPeAnoiaralomuii copMupoBaHHOCTD:

e CAMOCO3HAHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE 3MOLIMOHATILHOE
COCTOSIHHME, BUJIETh HANIPaBJICHUsI pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHOMN CeEpBI,
OBITh YBEPEHHBIM B ce0e;

e CAMOPETYJIMPOBAHMS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBEIECHHE, CTOCOOHOCTh 1Al TUPOBATHCA K
AMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;



e BHYTPEHHEN MOTHUBALIMY, BKJIFOUAIOLIEH CTPEMIICHUE K TOCTUKEHUIO LIEJIH U
yCIIEXy, ONTUMU3M, MHUIIUATUBHOCTh, YMEHHE IEMCTBOBATH, HCXO/ISI U3 CBOUX
BO3MOKHOCTEH;

¢ DMIIATHH, BKIIOYAIOMICH CIIOCOOHOCTh MOHUMATh SMOLIMOHAILHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €0 MPH OCYIIECTBICHUN OOIIEHUS, CTIOCOOHOCTh K
COYYBCTBHIO U COIEPEIKUBAHUIO;

e COLIMAJIBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BHICTPAUBAaTh OTHOIIICHUS C
JPYTUMH JIFOJbMHU, 3a00TUTHCS, TIPOSIBIISATh HHTEPEC U pa3pemiaTb KOHMIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI

K kon1y o0yuenus B 10 knacce npeaMeTHbIE Pe3yIbTaThl HA YTIyOJIEHHOM YpOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHHIA:

e IOHUMATh POJIb (PU3UKH B SIKOHOMHUECKOH, TEXHOJIOTUUECKON, IKOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKOU cpepax AesITENIbHOCTH YEJIOBEKa, POJib U MECTO (PU3UKHU
B COBPEMEHHOMN HAy4YHOU KapTUHE MUPA, 3HAYEHUE ONUCATEIBHOM,
CUCTEMATU3UPYIONIEH, O0BICHUTEIHLHON U MTPOTHOCTUYECKON (PYHKITUH
bu3YeCcKO TEOPUHN — MEXaHUKU, MOJICKYJIAPHON (DU3UKU U TEPMOJTUHAMUKH,
poJib GU3HYECKOM TeOprH B (HOPMUPOBAHUM MPEICTABICHUN O (PHU3UUECKOU
KapTUHE MUPA;

e pa3IMyaTh yCIOBUS IPUMEHUMOCTH MOJIeNel (PU3HUECKUX TEJ U MPOIECCOB
(s1BIEHMI): MHEpLIMATIbHAS CUCTEeMa OTCU€Ta, aOCOTIOTHO TBEPIOE TEIO,
MaTepuagbHas TOUKa, paBHOYCKOPEHHOE JIBUYKEHUE, CBOOOJHOE MaJICHHE,
abCoOIOTHO yripyras aedopmanusi, abCOIOTHO YNIPYTroe U abCOIOTHO HEYNIPYToe
CTOJIKHOBEHMSI, MOJICJIU Ta3a, >KUJIKOCTH U TBEPIOTO (KPUCTAIITMYECKOTO) TEa,
WJICAJIBHBIN T'a3, TOYCUHBIN 3apsiJl, OQHOPOJHOE JIEKTPUUECKOE MOJIE;

e pa3IuyaTh yCIOBUs (TPaHUILIbI, 007IaCTH ) TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB,
MOHUMATh BCEOOINIA XapakTep PyHIaMEHTAIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCITIOJIb30BaHUS YACTHBIX 3aKOHOB;

 AHAJIU3UPOBATH U OOBSICHATH MEXAaHUUECKUE MPOLECCHI U SIBJICHUS, UCTIOIb3YS
OCHOBHBIE TIOJIOKEHHS M 3aKOHBI MEXaHHUKH (OTHOCUTENBHOCTh MEXaHUYECKOTO
JBIDKEHUA, (HOPMYITBI KHHEMATUKH PABHOYCKOPEHHOTO JIBUKCHUS,
npeoOpazoBanus ["anunes 1uisi CKOPOCTH U epeMelleHus, 3akoHbl HproToHa,
MPUHIIUI OTHOCUTENbHOCTU ["anuses, 3aKkoOH BCEMUPHOTO TATOTEHUS!, 3aKOHbI
COXpaHEHUSI UMITYJIbCA U MEXaHUYECKON IHEPTUH, CBSA3b paOOThI CHUIIBI C
U3MEHEHUEM MEXAHUYECKOW SHEPIHH, YCIOBHS pAaBHOBECHUS TBEPAOIO TENA), IPU
3TOM HCIIOJIb30BAaTh MATEMATHYECKOE BBIPAXKEHHNE 3aKOHOB, YKa3bIBaTh yCIOBHUS
NPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB: MpeoOpa3oBaHuil ['anues, BTOporo u
TpeThero 3akoHOB Hbr0TOHA, 3aKOHOB COXpaHEHUSI UMITYJIbCA U MEXaHUYECKON
HHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;



e AHAJIM3UPOBATH U OOBSICHATH TETIOBHIE TIPOIIECCHI U SIBIICHHS, HCTIOIL3YSI OCHOBHBIC
nosioskeHust MKT 1 3aKkoHBI MOJIEKYJISIpPHOUM (PU3UKK U TEPMOIUHAMUKHU (CBS3b
JIaBJIEHUS UAECATBHOTO Ta3a CO CPEAHEN KHHETUYECKON YIHEPTUEN TETIIIOBOTO
JIBUKEHUS U KOHIICHTPAIIUEH €T0 MOJIEKYJI, CBA3b TEMIIEPATYPhI BEIIECTBA CO
CpeHEW KUHETUYECKON SHEPryueu TEMI0BOIro ABUKEHUS €r0 YacCTHll, CBS3b
JIaBJICHUS UAECATBHOIO Ta3a C KOHLIEHTPAUEN MOJIEKYJI U €r0 TEMIIEPATYPOH,
ypaBHeHHe MeHneneeBa—Knaneiipona, nepBblid 3aKOH TEPMOJNHAMUKH, 3aKOH
COXpaHEHHMS YHEPTUH B TEIJIOBBIX MPOIECCax), P 3TOM UCIOJIb30BaTh
MaTEMAaTHYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBATh YCIOBUSI MPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneipona;

 AHAIM3UPOBATH U OOBICHATH DJICKTPUUECKUE SBIICHHS, UCTIOIB3YSI OCHOBHBIC
MOJIOKEHUS ¥ 3aKOHBI AJIEKTPOJMHAMUKHU (3aKOH COXPAHEHUS AJIEKTPUUECKOTO
3apsja, 3akoH KynoHa, MOTeHIIMaIbHOCTh JIEKTPOCTATUYECKOTO MOJIs, MPUHIIUI
CYHEPIIO3UIIUN JICKTPUUECKUX IMOJICH, PU 3TOM yKa3bIBas yCIOBUS
MIPUMEHUMOCTH 3aKkoHA KyJoHa, a Takke MpaKkTUYECKU BaKHBIE COOTHOIIEHUS :
3akoHbI OMa 7151 y4acTKa LEeNU U [T 3aMKHYTOM SJIEKTPUUYECKOM LETH, 3aKOH
Hxoynsa—Jlenua, npaBuia Kupxroda, 3akonst @apajest 11sl 2JIEKTPOJIN3a);

e ONMKCBIBATh (PU3NUYECKHUE TIPOLICCCHI U SIBJICHHUS, UCTIONB3YsI BETUUNHBI:
MepPEMEIIEHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CHIIA,
MOMEHT CHJIbI, IaBJICHUE, TOTEHIIUAJIbHAS YHEPT U], KHHETUUECKAast SHEPTHs,
MEXaHUUYEeCKas SHEeprus, paboTa CUIIbI, IEHTPOCTPEMUTEIBLHOE YCKOPEHUE, CUla
TSDKECTH, CHJIa YIIPYTOCTH, CHJIA TPEHUS, MOIIIHOCTh, SHEPTHS B3aUMOICUCTBUS
Tesa ¢ 3eMiéit BOM3U e€ OBEPXHOCTH, SHEPTHsl YIIPYyroil nedopmaruu
MPYKUHBI, KOJIMYECTBO TETUIOTHI, aDCOJIIOTHAS TeMIIepaTypa Tena, padboTa B
TEPMOJMHAMUKE, BHYTPEHHSISI SHEPTUSI UICAILHOTO OJTHOATOMHOIO Ta3a, pabora
WJICAJIBHOTO ra3a, OTHOCUTEIIbHASA BIaXHOCTh Bo3ayxa, KII/ nneansHoro
TETUIOBOTO JIBUTATENIS; DJICKTPUUECKOE T0JIe, HAMPsHKEHHOCTD AJIEKTPUYECKOTO
T10JI51, HANPSKEHHOCTH TOJIsl TOYEYHOT0 3apsi/ia WM 3apsKEHHOrO 11apa B
BAKYYME€ U B JUAJICKTPUKE, TOTEHIIMAI JIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh
MOTEHIMAJIOB, SJIEKTPOABMIKYILAS CUJIA, CHJIa TOKA, HAMPSHKEHUE, MOIITHOCTh TOKA,
AIEKTPUYECKasi EMKOCTh IIJIOCKOTO KOHAEHCATOPA, CONPOTHUBIIEHNUE YUACTKA LIENHU
C TIOCJICIOBATEIBLHBIM U MapajlieIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS
AJIEKTPUYECKOTO MOJISI KOHJACHCATOPA;

¢ O0OBACHATH OCOOCHHOCTH MPOTEKAHUS (PU3UUECKUX SBJICHUN: MEXaHUUECKOE
JIBUKEHHE, TEIJIOBOE JBUKEHHUE YaCTHUIl BEIIECTBA, TEILNIOBOE PAaBHOBECHE,
OpoyHOBCKO€ JIBIKeHUE, MU y3usi, UcTIapeHne, KUIIEHUE U KOHICHCAITUs,
MJIABJICHUE U KPUCTAJUIU3AIIMS, HAPaBJICHHOCTh TEIUIONEepeaadH, dICKTPU3aIus
TeJI, SKBUMIOTEHIIMAIbHOCTh MOBEPXHOCTHU 3aPSKEHHOTO MPOBOIHUKA;

e IPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTH OJTHON (hU3UUECKOUN BETUYMHBI OT JPYroH ¢
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHUM, TTPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(bUKCUPOBATH PE3YIHTATHI MMOJYYCHHOM 3aBUCUMOCTH (PM3UYECKUX BEIIMYUH B



BUJIE TPAPUKOB C YUETOM aOCONIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, IenaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BAHMS;

e IPOBOJAMTH KOCBEHHBIE H3MEPEHUS (PU3UUECKUX BEJIMYMH, IPH 3TOM BbIOHpAThH
ONTUMAaJIbHBINA METOJ] U3MEPEHNUS, OLICHUBATh A0COIIOTHBIE U OTHOCUTEIIbHBIE
HOTPEIIHOCTH IPSIMBIX U KOCBEHHBIX U3MEPEHUI;

e IPOBOJIMTH OIBITHI ITO MPOBEPKE MPEMIOKEHHOW TMIIOTE3bI: INIAHUPOBATh
IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, AaHAJTM3UPOBATh
MOJTyYEHHBIE PE3YJIbTAThl U I€JaTh BBIBOJ O CTATYCE NMPEAJIOKEHHON THIIOTE3bI;

e cOOJTIO/1aTh MpaBuiIa 0€30M1aCHOTO TPY/a NpHU MPOBEACHUH UCCIIEI0OBAaHUI B paMKax
y4e0HOT0 SKCIIEPUMEHTA, IPAKTUKYMa U y4E€OHO-UCCIIE0BATEIbCKON U
IPOEKTHOM J€ATEIbHOCTH C UCIIOIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U
1a00paTOPHOTO 000PYAOBAHUS;

e pelIaTh pacu€THbIC 33J]a41 C SIBHO 33/1aHHOM U HESBHO 3aJaHHON (PU3NYECKOM
MOJIEJIbIO: HA OCHOBAHUM aHaJIM3a YCIOBHsI 0OOCHOBBIBATH BHIOOD (PU3MUECKON
MOJIeJI, OTBEYAIOIIEH TpeOOBaHUAM 3a/1a4H, IPUMEHSTH (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M MOCTYJIAThl (PU3HUECKUX TEOPU TPU UCTIOJIb30BaHUHU
MaTEMaTUYECKUX METOJ/IOB PEIICHHUS 3aa4, IPOBOIUTH PACUETHl HA OCHOBAHUH
VUMEIOIINXCS JaHHBIX, aHAIU3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOIbI
peuIeHus ¢ y4ETOM MOJYyYEHHBIX PE3yIbTaTOB;

e pelIaTh KaYECTBEHHBIE 3a]1a4M, TPEOYIOIINE MPUMEHEHUS 3HAHUI U3 pa3HbIX
pa3zenoB Kypca (pU3UKH, a TAK)KE MHTErPALIMK 3HAHUUM U3 JPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOT'0 IIMKJIA: BEICTPAUBATh JIOTHYECKYIO LIETIOYKY PACCYKIACHUN
C ONOPOI Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS;

e ICTI0JIb30BATh TEOPETUUECKHE 3HAHUS JUIsl OObSICHEHUSI OCHOBHBIX IPUHLUIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHYECKHUX
MPOLIECCOB;

e IPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, B 00BSICHEHUE MPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE
TEXHUKU U TEXHOJOTHUI;

 AHAJIU3UPOBATH U OLIEHUBATH MOCJEICTBHS OBITOBOM U MTPOU3BOACTBEHHOM
NeSATEIbHOCTH YEJI0BEKa, CBA3aHHOM ¢ (PU3NYECKUMHU MPOLIECCaMU, C O3
HKOJIOTUYECKOM 0€3011aCHOCTH, NMPEACTABIECHUHN O palllOHAIEHOM
IPUPOAOIIOIB30BAHNH, A TAKKE PA3yMHOM HCIOJIb30BAHUH JTOCTHXKEHUIN HAYKHU U
TEXHOJIOTUH JJIs1 JaJbHEHIIIEro pa3BUTUS YeJIOBEUECKOTo 00IeCTRa;

e IPUMEHSITH Pa3JInyHbIe CIOCOOBI padoThI ¢ HH(MOpPMaIUel GU3NUECKOTo
COJIEp>KaHUsl C UCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOT U,
IIPU 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH(OPMALIMOHHBIEC TEXHOJIOTUN AJIS
MOUCKa, MepepadOTKU U MPEIbABICHHS Y4eOHOM U HAyYHO-TIOMYJISIPHON
uH(popMaIuu, CTPYKTYpPUPOBAaHUS U MHTEPHPETALNHA UHPOPMALIMHU, TTOTyYEHHOU
U3 Pa3IMYHBIX UCTOUYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYAEMYIO



UH(GOPMAIIUIO U OLIEHUBATH €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOIUXCS
3HAaHUH, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHUKA WH(OpMaLIUY;

o IPOSIBJIATh OPTaHU3AI[MOHHBIC U TTO3HABATEIBHBIC YMEHUS CAMOCTOSITEIEHOTO
nproOpeTeHNs] HOBBIX 3HAHUN B IPOIIECCE BBHITTOTHEHUS MPOSKTHBIX U Y4eOHO-
UCCIIEIOBATENILCKUX PadoT;

e paboTaTh B IPYIIIIE C UCTIOTHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, MIaHUPOBAThH
paboTy TpyMIibl, pallMOHATEHO PACIPEICNIATh ACSITEIbHOCTh B HECTAaHAAPTHBIX
CUTYyallUsX, aJIeKBaTHO OLEHUBATH BKJIA/l KaX/I0TO U3 YYaCTHUKOB I'PYIIIHI B
peleHne paccMaTpUBaeMoOii POOIEMBI;

* [IPOSIBIISITH MOTHUBALIMIO K OyayIel mpoQeccnoHaIbHOM e TeILHOCTH T10
CHEIHMATBHOCTAM (PU3UKO-TEXHHUECKOTO IPOUIIs.

K koniy o0yuenus B 11 knacce npeIMeTHbIE PE3YIbTAThl HA YTIyOJIEHHOM YpOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHUI:

e IOHUMATh POJIb (PU3UKHU B IKOHOMUYECKOU, TEXHOJIOTUUECKOM, COLIMAIbHOUN U
ATUYECKON cepax AesITENbHOCTH YEI0BEKa, pOJIb U MECTO (DU3HUKHU B
COBPEMEHHON HayYHON KapTUHE MUPA, POJIb ACTPOHOMMHU B IIPAKTUYECKOMN
JEATEIIbHOCTH YEJIOBEKA U JAIIbHEHIIIEM HAyYHO-TEXHUYECKOM Pa3BUTHUH,
3HAYEHUE OMUCATENbHON, CUCTEMATU3UPYIOLIEH, OOBICHUTEIBLHON U
MPOTHOCTHYECKOW (PYHKIMI (PU3HUECKONU TEOPUH — IEKTPOJUHAMUKH,
CHELMATIbHOM TEOPUN OTHOCUTEIBHOCTH, KBAHTOBOM (pU3UKH, poJib (HU3NUECKON
TE€OpuHu B GOPMUPOBAHUYU NPEACTABICHUNA O PU3NUECKON KAPTUHE MUPA, MECTO
($u3nyecKoil KapTUHBI MUpa B O0ILEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX
MPEJICTABICHUIN O MPUPO/IE;

e pa3IyaTh yCIOBUS IPUMEHUMOCTH MoJIeNel (U3HUECKUX TEJ U MPOIECCOB
(sIBIIEHUI): OJTHOPOJIHOE DIEKTPUUECKOE U OJHOPOJHOE MAarHUTHOE MOJI,
rapMOHUYECKUE KOJICOaHMs, MAaTEMAaTHYECKUI MAsSTHUK, UJ1€aTTbHBIN MPY>KUHHBINA
MasTHUK, TAPMOHHYECKHUE BOJIHBI, HJI€AJIbHBIN KOJIe0aTEIbHbI KOHTYD, TOHKAS
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO SIpa U KBAHTOBOM MOJIENIN CBETA;

e pa3M4aTh yCIOBHS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB,
NOHMMATh BCEOOILINI XapakTep GyHAaMEHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

e AHAJIU3UPOBATH U OOBACHITH DJIEKTPOMATHUTHBIE MTPOLIECCHI U SIBJICHUS, UCTIOIb3YS
OCHOBHBIE TOJIOKEHUS U 3aKOHBI AJIEKTPOAMHAMHUKY U CIIEHMAIIBHON TEOPUHU
OTHOCUTEIBHOCTH (3aKOH COXPAHEHHUSI JIEKTPUUECKOTO 3apsaa, cuiia AMIiepa,
cuna JlopeHua, 3aK0H 3J1€KTPOMarHuTHOW MHIYKIMU, TpaBuio Jlenna, cBsa3p D1C
CaMOMHIYKILIMM B DJIEMEHTE DJIEKTPUUECKOMN LENN CO CKOPOCTHIO U3MEHEHUS CHUIIbI
TOKa, IOCTYJIaThl CIIEUAILHON TEOPUU OTHOCUTEIBLHOCTH DUHIITEHA);

e AHAJIU3UPOBATH U OOBICHATH KBAHTOBBIE IPOLIECCHI U SIBJICHUS, UCIOIbB3YS
MOJIOKEHUST KBaHTOBOU (pu3uku (ypaBHeHHE DWHINTEHHA i1t hoTodPdekra,
IIEPBBIN U BTOPOU MOCTYJaThl bopa, NpUHINI COOTHOLIEHUS] HEOITPEAEIEHHOCTEN



['eiizenOepra, 3aKOHBI COXPAHEHUS 3apAI0BOIO U MACCOBOTO YHMCET M SHEPTUU B
AJIEPHBIX PEAKUUAX, 3aKOH PaJMOAKTUBHOI'O PacIajia);

e ONTMCHIBATH (DU3UICCKUE TIPOLIECCHI U SIBJICHUS, MCTIONB3YS BETNINHBI:
HaIpsKEHHOCTD DJIEKTPUYECKOTO MOJIs, TOTEHIHUAI 3JIEKTPOCTATUYECKOTO OIS,
Pa3HOCTh MOTEHIUAIIOB, AIEKTPOABUKYIIAS CUJIA, UHIYKIHUS MAarHUTHOTO TOJI,
MarHUTHBIN MOTOK, CUjia AMIepa, UHAYKTUBHOCTb, SJIEKTPOABIKYIIAs CUJIa
CaMOMHAYKIINU, SHEPTUs MATHUTHOTO TOJISI IPOBOJIHUKA C TOKOM,
PENASATUBUCTCKUI UMITYJIBC, TIOJIHAS SHEPTHUSL, SHEPT Ul TOKOS CBOOOHON YaCTHIIbI,
HHEPrUs U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsl pa, SHEPTHsI CBS3H SI/IPa;

¢ 00BSACHATH OCOOEHHOCTH MPOTEKAHUS PUBNYECKUX SBIICHUN: 3JIEKTPOMArHUTHAS
WHIYKITUS, CAMOMHIYKIIHS, pe30HaHC, MHTEPGEPESHITUS BOJIH, TUDPAKIINS,
JUCTIepCHsl, OJTHOE BHYTPEHHEE OTpakeHHE, (DOTOIICKTpUUECKUi 3P PeKT
(potoaddexr), anbda- u 6eTa-pacnasl saep, raMMma-u3ITydeHUe saep,
bu3nYecKue MPUHIIMITBI CIEKTPAILHOTO aHaJIu3a U paboThI J1a3epa;

e OTIPEAENATH HAITPABJICHUE UHAYKIIMM MAarHUTHOTO TOJIS POBOJHUKA C TOKOM, CHUJIBI
Awmmnepa u cunsl Jlopenna;

e CTPOUTH U300PAKEHUE, CO3]aBAEMOE IIOCKUM 3€pKajioM, TOHKOM JIMH30M, U
pacCUUTHIBATH €T0 XapaKTEPUCTHUKY;

e IPUMEHATH OCHOBOIIOJATAIOIINE ACTPOHOMUYECKUE TTOHATHUS, TEOPUU U 3aAKOHBI JIs
aHann3a U OOBbSACHEHUS (PU3NYECKUX MPOLECCOB, MPOUCXOIAIUX B 3BE3/1aX, B
3BE3JIHBIX CUCTEMAX, B MEXXTaJaKTUUECKON CpeJie; NBHKEHUSI HEOECHBIX TeTl,
ABOJIIOIUM 3BE311 M BeeeHHo;

e IPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTEHN (PU3NUYECKUX BETUYNH C UCTIOJIb30BAaHUEM
MPSIMBIX U3MEPEHU, TIPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH
pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH B BUJI€ TPadUKOB C
y4ETOM aOCOJIFOTHBIX MOTPEITHOCTEN U3MEPEHUH, 1eJIaTh BHIBOBI 110
pe3yabTaTaM UCCIEAOBaHuUS;

o IPOBOIUTH KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BEJIMUUH, TIPU 3TOM BbIOMpATH
ONTUMAJILHBIA METOJ] U3BMEPEHUSI, OIIEHUBATh A0COJIFOTHBIE 1 OTHOCUTEIIHHBIC
MOTPEIIHOCTU MPSMbBIX U KOCBEHHBIX U3MEPEHUI;

e IPOBOJUTH OIBITHI [0 MPOBEPKE MPEIIOKEHHON TUIIOTE3BI: TIJIAHUPOBAThH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHATH3UPOBATh
MOJTYYEHHBIE PE3YJIbTATHI U JEJaTh BBIBOJ O CTATyCE MPEII0KEHHON TUIIOTE3bI;

e OMIMCHIBATh METO/IbI MOJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

e cOOMIOAATH MpaBuiia 0€30MaCHOTO TpyAa NpU MPOBEACHUH UCCIIEJOBAaHUN B paMKax
y4e0HOT0 IKCIIEPUMEHTA, IPAKTUKYMA U yueOHO-UCCIIeIOBATEIHCKON 1
MTPOEKTHOM AEATEIBHOCTH C UCIIOJIB30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U
1abopaTopHOTO 000PYIOBAHUS;

e pEIIIaTh PACUETHBIC 33/1a4U C SIBHO 33JITaHHOM M HESIBHO 3aIaHHOMN (hH3UYECKOU
MOJIEJIbIO: HA OCHOBAHUHU aHAJIN3a YCIOBUS BBIOMpATh (U3HUECKUE MOJIEIH,
OTBEYAIOIIHE TPEOOBAHUSAM 3a/1a4H, MPUMEHSITH (POPMYJIbI, 3aKOHBI,



3aKOHOMEPHOCTH U MOCTYJIAaThl PU3NUECKUX TEOPUH MPU UCTIOTIb30BAHUU
MaTEMaTUYECKUX METOJIOB PELICHUS 3a]a4, IPOBOJIUTH PACUETHl HA OCHOBAHHUH
UMEIOIINXCS JaHHBIX, aHAIU3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METO/IbI
pELIeHUs ¢ YYETOM MOJyUYEHHBIX pe3yIbTaTOB;

e peIIaTh KAUECTBEHHBIE 3a]]a4l, TPeOYOIe NIPUMEHEHNS 3HAHUN U3 PA3HBIX
pas3zenoB Kypca (U3MKH, a TAaKKEe MHTETPAlliy 3HaHUN U3 APYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA: BEICTPAUBATH JIOTHUECKYIO [IEMOYKY PacCyKAECHUN
C OIIOPOM Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS;

e HICII0JIB30BATh TEOPETUUECKHE 3HAHUS JUIsl OOBSICHEHUSI OCHOBHBIX IIPUHLUIIOB
pabOThl U3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB U TEXHOIOTMUECKUX
IIPOLIECCOB;

o IPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKHIX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHUE MPOIIECCOB OKPYXKAIOIIET0 MUPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTU;

* AHAJIU3UPOBATH U OLIECHUBATH MOCJIEICTBHSI OBITOBOM M MPOU3BOACTBEHHOMN
JEeATEIbHOCTH YEJIOBEKa, CBA3aHHOM ¢ (PU3NYECKUMHU MPOLIECCAMHU, C TO3HULIMA
HKOJIOTUYECKOM 0€30MMaCHOCTH, IPEICTABIICHUN O palliOHATBHOM
IIPUPOAOIIOIB30BAHNH, & TAKKE PA3yMHOM HMCIOJIb30BAHUM TOCTHXKEHUN HAYKH U
TEXHOJIOTHH JUIs TanbHEUILEro pa3BUTHSI YEJI0BEUECKOT0 OOIIECTBA;

e IPUMEHSTH Pa3JInYHbIe CIOCOOBI padOThI ¢ HH(pOpMaIUER GU3MUECKOTO
COJIEp>KaHMsl C UCIOJIb30BAHMEM COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTHIA,
IIPU 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH(OPMALIMOHHBIE TEXHOJIOTUN AJIS
MOMCKa, epepadOTKU U MPeIbsABICHUS Y4eOHOM 1 HayUYHO-TIOMYJISIPHON
uHpOpMaIlK, CTPYKTYPUPOBAaHUS M UHTEPIPETAUU HUHPOPMAIIHH, TOJTyUYEHHOM
U3 Pa3IMYHBIX UCTOUHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO
MH(OPMAIUIO U OLIEHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOLIUXCS
3HaHUH, TaK ¥ Ha OCHOBE aHAJIW3a UCTOUYHUKA HH(OPMALINY;

e IPOSIBIISATh OPTraHU3ALMOHHBIE U [I03HABATEIBHBIE YMEHUS CAMOCTOSITEIIBHOTO
NpUOOPETEHUS] HOBBIX 3HAHUI B MPOIIECCE BHIMOIHEHUS TPOECKTHBIX U yUEOHO-
UCCIIEIOBATENbCKUX padoT;

e paboTaTh B IPYIIE C UCIIOTHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, INTAHUPOBAThH
palboTy rpymnibl, palluOHAILHO PACHPEIENATh AeSTEIbHOCTh B HECTaHAAPTHBIX
CUTYalMsIX, aJIEKBATHO OLIEHUBAThH BKJIAJl KAKJIOTO U3 YYaCTHUKOB I'PYMIIbI B
pelIeHne paccMaTpuBaeMon MpoOIeMbl;

o IPOSIBIISATh MOTUBALIMIO K OyAy1el MpoecCHOHAIbHOMN AESITEIbHOCTH 110
CHEIHUAIBHOCTIM (HPU3UKO-TEXHUYSCKOTO TIPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabusbie IlpakTuueckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. HAYUHBII METO/, IO3HAHMS IIPUPO/IBI
11 Hayunslii MeTO MO3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JuHamuka 10
2.3 Cratuka TBEpAOTrO TENa 5 1
2.4 3aKOHbBI COXPAHEHUSI B MEXAHUKE 10 1
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmoannamuka. TerioBbie MalTMHBI 20 1
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 1 1
Mepexobl
Hroro no pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNEKTPUUECKOE 10JIE 24 1
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24 1




4.3 Toku B pa3nuuHbIX cpenax 6
Wroro no pazueny 54
Pazznen 5. PUSHUECKHM TIPAKTUKYM
51 | duznUecKuil IPaKTUKYM 16 16
Hroro mo pazueny 16
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJANHAMUKA
11 MaruauTHoe nosie 14
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHBIE KOJIEOaHUS 15
53 MexaHn4YeCcKre U JICKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcuoBbel CTO 5 1
Htoro no pazneny 5
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 KopnyckynsipHo-BOIHOBOHN Ayannu3m 15
4.2 ®duznka aToma
4.3 ®du3nka aTOMHOTO Spa U JIEMEHTAPHBIX




YaCTHI]

Uroro no pazgeny

25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH

12
Hroro no pazgeny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 ‘ Ouznyeckuil NPakTUKYM 16 16
Htoro no pazneny 16
Pa3nea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanusa U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
' JESTENIbHOCTH, IPHOOPETEHHOTO MPU
u3ydeHnu kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




HOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoJsun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypen
1 ®uszuka — pyHgaMeHTaabHas HayKa o 1 109.23
pupoe
5 HayuHblii METOT TO3HAHUS U METOABI 1 1.09.23
UCCIEeIOBaHUS (PU3NYECKUX SABICHUN o
DKCIEPUMEHT U TEOPHS B IIPOIIECCEe
3 no3Hanus npupoasl. Habmoaenue u 1 4.09.23
HKCIEPUMEHT B (hU3UKE
4 CrniocoOsl u3mMepeHus: GU3NYECKUX BEIUYNH 1 5.09.23
AOGcCo0THAS ¥ OTHOCHUTEIIbHAS
5 MOTPELIHOCTH U3MEpEeHUil pu3nueckux 1 7.09.23
BEJIMYMH
MonenupoBanue B ¢pusuke. Posb u mecto
6 (1)I/ISI/IKI/IVB (bopMUPOBAHUN COBPEMEHHOM ) 1 8.09.23
HAyYHOH KapTHUHBI MHpPa, B IPAKTUIECKOM
JESTEIbHOCTH JIIOAEH
Mexannueckoe nBuxkenue. Cucrema
7 orcyeTa. OTHOCUTENBHOCTh MEXAaHUYECKOTO 1
nerkenns. [psmas u oOpaTHas 3a1auu 8.09.23
MEXaHHUKH
Paaunyc-BekTop MaTepHanbHON TOUKH, €r0
8 MIPOEKINN HAa OCU KoopauHaT. TpaekTopus. 1 11.09.23

[Tepememenue. CkopocTs. X mpoekiuu Ha




OCH KOOp/IMHAT

10

PaBHOMEpHOE NPAMOJIMHENTHOE ABUKEHHUE.
I'paduueckoe onrcaHre paBHOMEPHOTO
MPSMOJIMHEHHOTO ABUKCHUS

Ciio)eHne nepeMeeHnil 1 CKOPOCTEH.
Pemrenue 3amau

12.09.23

14.09.23

11

HepaBnomepHoe nBuxenne. MrooBeHHast
cKopocTh. Yckopenue. [Ipamonuneitnoe
JIBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

15.09.23

12

13

14

I'paduueckoe onrcanue MPsIMOIMHEHHOTO
JBUKEHMSI C TOCTOSSHHBIM YCKOPEHUEM

CBobosHOe najeHue. Y CKopeHue
CBOOOJHOIO NaJieH!sl. 3aBUCUMOCTh
KOOP/MHAT, CKOPOCTH, YCKOPEHHS OT
BpPEMEHU U UX rpaduku

JIBr>xeHue Tesia, OpOIIeHHOTo MO YIJIOM K
TOPU30HTY

15.09.23

18.09.23

19.09.23

15

KpuBonmHeliHoe aBuxkenue. J[BH>keHUE 1Mo
OKPY>KHOCTH. YTJIOBasl U JIUHEWHAsS
ckopocts. [lepuon u yacrora.
[eHTpOCTpEMUTEIIBHOE U TIOJIHOE
YCKOPEHHE

21.09.23

16

KonTponbHas padota no teme
"KunemaTtuka"

22.09.23

17

[IepBeb1it 3ak0oH HproToHa. THEpIMaibHbIE
cuctemsl otcuéra. [Ipuniun
OTHOCUTEIbHOCTH [ ammes.
HeunepuuanbHabie CHCTEMBI OTCUETA

22.09.23




Cuna. PaBHOeicTBYIOIIAs cuiia. Bropoii

18 25.09.23
3akoH Herotona. Macca
B3aumoneiicteue ten. Tperuii 3aKk0H

19 26.09.23
Hprorona
[Ipunnun cynepno3unuu cui. Pemenne

20 puHI yuep I 28.09.23
3a/1a4 Ha IpUMEHEeHue 3aK0HOB HproToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTb I'PABUTAIIMOHHON 1 29.09.23
MHEPTHOM Macchl
Cuna TSDKeCTH B YCKOpEHHE CBOOOTHOTO

22 yeKop A 29.09.23
MaJIeHUs
JIBukeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas 2.10.23
KOCMHUECKasi CKOpocTh. 3akoHbl Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 3.10.23
Cuna tpenus. [Ipupona u BUABI CUI

25 TpeHus. JIBUKEHHUE B KUJIKOCTH U Ta3e ¢ 5.10.23
Y4ETOM CHUJTBI COITPOTUBIICHHS CPEJIBI

aBieHue. [ 'uapocrarnueckoe JaBiaeHUE.

26 o P 8 6.10.23
Cuna Apxumena
AGCOTIOTHO TBEPAOE TETO.

27 ITocTynarenbHOE U BpallaTebHOE 6.10.23
JBUKEHUE TBEPAOTO Tela
MOMEHT CUJIbl OTHOCUTEIIBHO OCH

28 9.10.23
BpaieHus. [1meqo cubl
CnoxxeHue Cuil, MIPUIOKEHHBIX K TBEPJIOMY

29 teny. LlenTp TsokecT Tena. Y cloBus 10.10.23

paBHOBECHS TBEPAOTO Tena. Buasl




paBHOBECHs

30

31

Pemrenue 3amau

KonrponsHas padora no reme "InHamuka.
Craruka TBepaoro tena'

12.10.23

13.10.23

32

NMnynbsc MmaTepuaJbHOW TOUYKHU, CUCTEMBI
MarepuaibHbIX To4ek. LlenTp Mace
CUCTEMBbI MaTEpPUAIIBHBIX TOYEK. Teopema o
JBUKCHUH LIEHTPA Macc

13.10.23

33

34

35

Nmmynbe cuiibl 1 U13BMEHEHUE UMITYJbCa
Temna. 3aKOH COXPAaHECHHS UMITYJIbCA.
PeaxkTnBHOE ABMKEHIE

MomeHT HMITYJIbCa MaTepHaﬂBHOﬁ TOYKH.
Hpe,[[CTaBJ'IeHI/IC O COXpaHCHHUHU MOMCHTA
HMITYJIbCa B HCHTPAJIBHBIX ITOJIAX

Pemenue 3agau

16.10.23

17.10.23

19.10.23

36

Pabora cwibl Ha MajIOM U Ha KOHEYHOM
nepemenieHuu. ['papuyeckoe
MpeACTaBICHUE pabOThI CHUITbl. MOIIHOCTD
CHJIbI

20.10.23

37

38

39

Kunernueckas sneprus. Teopema 00
W3MEHEHUN KNHETUYECKOW SHEPTUN
MaTepualbHON TOYKH

IloTeHnmanbHBIE U HEMOTECHIINAJIbHEIE
cunbl. IloTeHuansHas OHCPIus. BTOpa}I
KOCMHUYECCKasA CKOPOCTh

TpeTBfI KOCMHUYCCKasA CKOPOCTh. CBs3b

pa6OTBI HCIIOTCHIMAJIBbHBIX CHUJI C
W3MEHEHHEM MEXaHHMYSCKOM OHEPIrun

20.10.23

23.10.23

24.10.23




CHCTEMBI TEJI. 3aKOH COXpPaHCHUMA
MEXaHUYeCKOM SHEpIrun

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

40 VYpaBHenue bepryiun s U1ealibHOM 26.10.23
KHUJKOCTU
KontposbHas padota mo Teme "3aKOHbI

4 " 27.10.23
COXpaHEHHUs B MEXAHUKE
PazBuTue npeacraBieHuil 0 mpupoie

42 TeroThl. OcHOBHBIE noJjokeHust MKT. 27.10.23
Huddysus. bpoyHoBckoe ABMKEHUE
CrpoeHue ra3000pa3HbIX, XKUJIKUX U

43 TBEPABIX TeJ. XapaKTep ABUKEHUS U 7.11
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KommuectBo BemectBa. [locTosiHHas 9.11
ABorazipo

45 Temneparypa. TernoBoe paBHOBECHE. 1011
[ITxana [enbcus

46 Pemenwue 3amau 10.11

47 WneanbHblii ra3. ['a30BbIe 3aKOHBI 13.11

48 VYpasuenne Menzeneesa-Knaneiipona. 14.11
Pemenue 3anau

49 AbcomtoTHas TemnepaTypa. 3akoH 16.11
JanpToHa

50 N3omnponeccel B U1€anbHOM Ta3e ¢ 1711
MTOCTOSIHHBIM KOJINYECTBOM BEIIECTBA

51 I'padmueckoe npencraBneHne 1711

HU30IpOoHCCCOB: U30TCPMaA, U30XO0pa,




n3obapa

52
53

OcHoBHoe ypaBHeHue MKT

Pemenue 3agau

20.11
21.11

54

CBs3b a0CONIOTHOH TeMIepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOM HEprueH ocTynaTeIbHOro
TEIIOBOT'O ABM)KEHHUS €€ 4acTHUI]

23.11

55

56

O00011eHrEe ¥ cucTeEMaTU3alus 3HaHUHI 110
Teme "OcuoBsl MKT"

KonTponbnas pabota no teme "OCHOBBI
MKT"

24.11

24.11

57

TepMmonnHamuyeckas cucrema. 3ajaHue
BHEIIHUX ycsoBui Juist T/ cucreMsl.
Buemnne u BHyTpeHHUE TapaMeTphI.
[TapameTpst T/l cuctemMbl Kak cpegHue
3HAYEHMs BEJIMYMH, OIUCBHIBAIOIIUX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE

27.11

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpounsBombHas penakcarus T/]
CHCTEMBI K TEIJIOBOMY PABHOBECHIO

28.11

59

Monens uaeanbHOro raza B
TepMOI[I/IHaMI/IKe. YCHOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJECIIH

30.11

60

61

VYpaBaenune Menzeneesa-Knaneiipona u
BBIpa)KCHME JIJIS1 BHYTPEHHEN SHEPTUU
BeIpaxxeHue 11 BHyTpEHHEN YHEPTUU
OJIHOATOMHOT'0O UJEAJIBHOIO rasa.
KBa3ucraTnueckue u HeCTaTHYECKUE

1.12

1.12




MPOLIECCHI

62

63

64

DnemeHTapHas paboTa B TEpPMOJAMHAMUKE.
Brruncnenue paboTs 1o rpaduky mpoiecca
Ha pV-auarpamme

Tennonepenaua kak crocod U3MEHEHUS
BHyTpeHHeH 3Hepruu T]I cucremsl 6e3
COBepIICHUS PabOThI

KOHBGKHI/IH, TEILIOIIPOBOJHOCTD, U3JIYUCHUEC

4.12

5.12

7.12

65

KommuectBo TennoTel. TemmoéMKOCTE Tea.
VY nenbHas U MOJISIpHAs TEIUIOEMKOCTH
BEIIECTBA. Y IeJbHAS TEIJIOTa CTOPAHUS
TOININBA

8.12

66

67

Pacuér xonuuecTBa TEMIOTHI ITpU
TemIoneperaye

[TonsaTre 06 amrabaTHOM Mpolecce.
[IepBrlii 3aKOH TEPMOAUHAMUKHU

8.12

11.12

68

KonnuecTBo TemnoTel v paboTa Kak Mepbl
M3MEHEeHUs BHyTpeHHel sHepruu T /1
CHUCTEMBbI

12.12

69

BTtopoii 3aKk0H TEpMOJIMHAMHUKY 1JIs
PAaBHOBCCHBIX U HCPABHOBCCHBIX
npoueccoB. HeoOpaTumocTh NpHpOaHBIX
IPOIIECCOB

14.12

70

71

HpI/IHI_[I/IHBI HeﬁCTBHH TCIIJIOBBIX MAIIIMH.
KIIJT

MakcumansHoe 3Hauenue KI1/. Hukn
Kapno

15.12

15.12

72

Pemrenue 3agau

18.12




73

DKOJIOTUYECKHUE ACIIEKTHI UCIIOJIBL30BAHMS
TEIUIOBLIX ABUrareiei. TermioBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

19.12

74

75

76

Pemenne 3amaq

O060011eHre ¥ cucTeMaTh3aluus 3HaHUH 110
teme "Tepmonunamuka. TenaoBbie
MaIIuHbI"

KontposbHas paboTta mo teme
"Tepmonunamuka. TenaoBble MalIMHbI"

21.12

22.12

22.12

77

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue u kunenue. Y 1enpHas TEIIOTa
napooOpa3zoBaHus

25.12

78

HacbliieHHbIe 1 HEHAChIILEHHbIE Maphl.
KauecTBeHHast 3aBUCUMOCTD IJIOTHOCTH U
JIaBJICHUS HACBILLIEHHOTO Mapa OT
TEMIIEPATYpbl, UX HE3aBUCUMOCTb OT
00bEMa HACBIIIEHHOT' O apa. 3aBUCUMOCTh
TeMIepaTypbl KUIEHUs OT J1aBJICHUS B
KHUIKOCTU

26.12

79

80

BraxxnocTs Bo3ayxa. AGComoTHAS U
OTHOCUTCJIbHAA BIAXKHOCTH

Pemenue 3agau

28.12

29.12

81

TBépaoe Teno. Kpucramimueckue u
amop¢HbIe Tena. AHU30TPOIHS CBOWCTB
KpUCTAJIJIOB

29.12

82

83

[InaBnenue u kpucTaIM3anus. Y 1eJIbHas
Terwiora miasneHus. Cyoaumanus

Hedopmaruu TBEpaOTO Tena. PacTsokenue u

9.01

11.01




cxkarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmanuii

TernnoBoe paclIMpeHUe KUJIKOCTEN U

84 TBEPABIX T€JI. AHFAPMOHU3M TEIUIOBBIX 12.01
KoJ1e0aHui 4acTull BEIIECTBA
[IpeobpazoBanue 3Hepruu B (Ha30BBIX

85 12.01
nepexoax

86 YpaBHEHHE TEIJIOBOTO OajlaHca 15.01

87 Pemenwue 3amau 16.01
[ToBepxHOCTHOE HaTsKeHUE. KanuisipHble

88 sBiieHus. J[aBneHue moJ HCKPUBIICHHOM 18.01
MOBEPXHOCTHIO KUAKOCTU. Popmyna
Jlamutaca
O06o0muieHne 1 cucTeMaTH3alys 3HaHUH 110

89 Teme "ArperatHbie COCTOSIHUS BEIIECTBA. 19.01
da30BbIe IEPEXOBI"

90 Kontponbnas pabota mo teme "Arperatabie 19.01
cocTosiHUA BemecTBa. @a3oBbie nepexobl” '
DnekTpu3anus Tel U €€ MpOosIBICHUS.

01 OnexTpuueckuii 3apsa. JlBa Buaa 2201
AIEKTPUYECKUX 3apsaaoB. [I[poBogHUKH, '
JUDJIEKTPUKU U TIOJTYITPOBOTHUKH

92 DneMEeHTapHBIN ANEKTPUIECKUI 3apsil. 23.01
3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsiaa '

93 B3anmoneiictBue 3apsaioB. Toueunbie 25 01
3apsaasl. 3akoH Kynona '

94 Pemienue 3anau 26.01

95 Dnektpuueckoe nose. Ero neiictBue Ha 26.01




QJICKTPHUYCCKUC 3apsAabl

Hanpsik€HHOCTB 3JIEKTPUUECKOTO MOJIS.
[TpoOGHbIii 3apsiy. JInHUM HAPSHKEHHOCTH

96 29.01
3IEKTPUYECKOTO0 NoJist. OTHOPOIHOE
3JIEKTPUYECKOE TOJIE
[ToTeHManbHOCTh 3JIEKTPOCTATUIECKOTO

97 noig. PasHOCTh MOTEHIIMAIOB U 30.01
HaIpsHKEHUE
[loTeHuunanpHas HEPrus 3apsia B

98 3NIEKTpocTaTuyeckoM mnoJie. [loreHuan 1.02
3JEKTPOCTATUYECKOTO MO
CBs13b HAMPSHKEHHOCTH TIOJIA U PA3HOCTH

99 HOTEHLHATIOB IS DJIEKTPOCTATUYECCKOI'O 2.02
OJIst

100 HpI/I}iIlI/IH CYIEPIIO3ULINH STIEKTPUUECKUX 502
nojeun

101 Pemenue 3amau 5.02

102 [Tone Toueunoro 3apsna. [Tose paBHOMEPHO 6.02
3apsKeHHOU cdepbl ’
[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY

103 mapa. [Tone paBHOMEpHO 3apsHKEHHOM 8.02
OECKOHEYHOM IITOCKOCTH

104 [IpoBOIHMKH B 3EKTPOCTATUUECKOM IIOJIE. 9.02
VYcnoBue paBHOBECHS 3apsI0B

105 JIMDIEKTPUKY U TIOJTYTIPOBOTHUKH B 9.02
3JEKTPOCTATUUECKOM T10JIe

106 Konnencarop. DneKTpoéMKOCTh 12.02

KOHJIEHCATOPA. DIEKTPOEMKOCTH IIIOCKOTO




KOHJICHCATOpa

107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB 13.02

108 IlocnenoBaTeabHOE COCIUHCHHIE 15.07
KOHJICHCATOPOB

109 DHeprus 3apsH>KEHHOT0 KOHJIEHCaTopa 16.02

110 Pemenue 3amau 16.02

111 JIBr>keHuE 3apsKEHHOM YacTULIBI B 1902
OJTHOPOJTHOM 3JICKTPHUIECKOM TI0JIe

112 Pewenue 3amau 20.02

113 O0o0011IeHrEe U CHCTEMATH3aLMs 3HAHUI 110 2202
Teme "Dnekrpuueckoe nose"” '
KonTponbhas padota no teme

114 . . 26.02

DNeKTpruYecKoe moJie

Cwuita Toka. IlocTossHHBIN TOK. Y Ca0BuUSA

115 CYLIECTBOBAHHUSI IIOCTOSTHHOTO 27.02
ANEKTPUYECKOTO TOKA

116 Hcrounuku Toka. Hanpsxenne u 5/1C 29.02

117 3akon OMa 1t yqacTKa LeTH. 103
DIIEKTPHUYECKOE COTPOTHUBIICHHE '
3aBUCHUMOCTB CONPOTUBIIEHUSI OJJTHOPOJIHOTO

118 MPOBOJIHUKA OT €ro0 JUIMHBI U MJI0IIA 1 1.03
MOTIEPEYHOTO CEUCHUS

119 VY aensHOe CONPOTUBIICHHUE BEIIECTBRA. 4.03
Pemenue 3amaq

120 [TocmenoBarenpHOE, TAPATUICTBLHOE, £ 03
CMEIIIaHHOE COCTMHEHNE TIPOBOTHUKOB

121 Pacu€r pa3BeTBIEHHBIX IIEKTPUUECKUX 7.03




neneit. [Ipasuna Kupxroda

122 Pemenue 3amau 1 11.03
Pabora siekTpruyecKkoro Toka. 3akoH

123 P 1 12.03
Hxoyna —Jlenua

124 Pemenue 3amau 1 14.03
MOIIHOCTB JEKTPUIECKOTO TOKA.

125 TemnoBas MOIIHOCTb, BEIJEIIeEMas Ha 1 15.03
pesucrope

126 Pemenue 3amau 1 15.03
3J1C 1 BHYTpEHHEE CONPOTUBICHUE

127 A yIp P 1 18.03
HCTOYHHUKA TOKA
3axod Oma 111 HOJIHOM (3aMKHYTOU

128 A (3aMKHyTOH) 1 19.03
AIEKTPUICCKOH IETTH

129 Pemenue 3amau 1 21.03

130 MOIIHOCTh UICTOYHUKA TOKA 1 22.03

131 KopoTtkoe 3ambikanme 1 22.03

132 Konznencarop B Lienu nocTOsIHHOTO TOKa 1 2.04

133 Pemenne 3amau 1 4.04
Pemenue 3amau mo teme "I1oCcTOSTHHBII

134 Ao 1 5.04
INMEKTPUICCKUH TOK
Pemenue 3amau mo teme "IloCcTOSTHHBIHI

135 Ao T 1 5.04
ANEKTPUYECKUIN TOK
Pemenue 3aga4d mo treMe "IlocTOSHHBIN

136 AT 1 8.04
ANEKTPUICCKUH TOK
O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110

137 . . HI SHAHHI 1 9.04
teMe "[TOCTOSIHHBIH JICKTPHIECKUN TOK

138 KonrtponsHas pabora no teme 1 11.04




"TloCTOSIHHBIN 1EKTPUUECKUI TOK"

139

140

141

DJeKTpUYecKas MPOBOJUMOCTD Pa3JIMYHBIX
BEIIECTB. DIIEKTPUICCKUI TOK B METaJIaX.
CBepXIpoBOIMMOCTh

DJIEKTPUYECKUI TOK B pacTBOpaxX U
pacmiaBax 3JeKTpoiauToB. 3akonsl dapanes
JUISL BJIEKTPOIIHU3a

DJIEKTpUYECKUH TOK B razax. [lnazma

12.04

12.04

15.04

142

143

DNEeKTPUIECKUI TOK B BaKyyMe.
BakyymHubie mpuGopsI

BHGKTpI/I‘leCKI/Iﬁ TOK B ITOJYIIPOBOAHUKAX

16.04

18.04

144

145

[TomympoBOTHUKOBBIE TPHUOOPEI

du3nuecKuil MPakTUKYM 110 TeEMe
"M3MepeHune cuibl TOKa U HallpsDKEHUs B
L[€NU MOCTOSIHHOI'O TOKa IPU MOMOIIU
AHAJIOTOBBIX U MU(POBBIX U3MEPUTEIHHBIX
nprbopoB" unu "3HaKOMCTBO ¢ UPPOBOIL
naboparopueii o gusuke. Ipumepsl
M3MEpeHus: GPU3NIECKUX BEITHIUH MPH
MOMOIIIM KOMITBIOTEPHBIX J1aTYUKOB"

19.04

19.04

146

Pu3HYECKU IPAKTUKYM 110 TEME
"N3y4yeHrie HepaBHOMEPHOTO IBUKEHUS C
LIEJIBIO ONPEAEIEHNS MTHOBEHHOM
ckopoctH"

22.04

147

@u3nYeCcKUil NPAKTUKYM IO TEME
"N3mepeHune ycKopeHus Npu
MPSIMOJIMHEIHOM PaBHOYCKOPEHHOM
IBDKEHUH 10 HAKJIOHHOM IUIOCKOCTH' MIIN

23.04




"UccnenoBanue 3aBUCUMOCTH MYTH OT
BPEMEHH MPU PAaBHOYCKOPEHHOM
NBIOKEeHUN"

148

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepeHue yCKOpPEHHsI CBOOOTHOTO
najgenus” win "M3yueHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIHHO"

25.04

149

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3yueHue IBUKEHUS TeJla TI0 OKPYKHOCTH
C MOCTOSIHHOM 110 MOJ1YJIIO CKOPOCThIO" HIn
"UccnenoBanue 3aBUCUMOCTH TIEpUOJA
oOpallieHus: KOHUMYEeCKOro MasiTHUKA OT €ro
napameTpoB"

26.04

150

151

152

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECUCTBYIONIEH CUJIBI TPU
JBYKEHUH OpycKa 10 HaKJIOHHOW
mockoctu" win "lIpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU JIBIKEHHsI Opycka
10 HAKJIOHHOM TUIOCKOCTH Ha 33JJaHHOE
paccTositHue OT €ro Macchl”

@uU3NYECKUI NPAKTUKYM II0 TEME
"HccnegoBanue 3aBUCUMOCTH CUIT
YIIPYTOCTH, BOSHUKAIOIINUX B IIPYKUHE U
pe3uHOBOM 00pa3sie, oT ux aedopmarun"
niu "M3ydeHne ABM>KEHUS CUCTEMBI TEIl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepes
nérkuit 61oK"

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepenune kodhduimenta TpeHus mno

26.04

2.05

3.05




153

154

BEJIMYMHE YTIIOBOTO KO3 uimeHTa
3aBucuMocTu FTp(N)" wim "HccnenoBanue
JBUKEHHs OpyCKa 10 HaKJIIOHHON
IJIOCKOCTH C NEPEMEHHBIM KO3 PUITUEHTOM
Tpenus" win "M3ydeHue IBHKeHus rpysa
Ha BaJly C TpeHUEM"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue yciaoBUd paBHOBECHS
TBEPAOrO TeJa, UMEIOIIET0 OCh BpaleHus"
nmu "KoHcTpynpoBaHre KpOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOWYMBOCTHU TBEPJIOTO TEJA, UMEIOILETO
TJI0IAIb OTIOPHI"

du3nuecKuil MpakTUKYM 110 TeMe
"U3mepeHue umnyibca Tesa no
TopMoO3HOMY ITyTH" Uiy "V3Mepenue cubl
TATH, CKOPOCTU MOJIETH 3IEKTPOMOOUIIS U
MOIIHOCTH cuJibl TsIru" win "CpaBHEHHE
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cwibl" unu "HccienoBanye coxpaHeHUs
UMITyJIbCA TIPU YIIPYTOM B3auMoencTun"
niu "M3MepeHne KHHETUYECKOM dHEprun
Teja 10 TOPMO3HOMY ITyTH"

3.05

6.05

155

@u3NYECKU IPAKTUKYM 110 TEME
"N3yueHne n30TepMUUYECKOrO Mpolecca
(peKOMEeHI0BaHO MCMOJIb30BaHUE IU(POBOIL
nabopatopun)" unu "M3ydenue u30X0pHOTro
nporecca” nwim "M3ydenne n300apHOro
nporecca" uin "[IpoBepka ypaBHeHUs

7.05




cocroguus"

156

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue yaenbHol TenaoéMKocTu" niu
"UccnenoBanue mpoliiecca OCThIBAaHUS
BeuiectBa" wiu "Hccnenoanue
aauabaTtHoro npouecca” ninn "U3ydyenue
B3aMMOCBS3HU SHEPTUU MEXKMOJIEKYISIPHOTO
B3aMMO/JICICTBUS U TEMIIEPATypPhl KUTICHUS
JKuakocren"”

13.05

157

158

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapeHUs
xuakocrer" uinu "M3mepenue ynenpHON
TEIUIOTHI IIJ1aBJIeHUs Jbaa" win "U3yuenue
CBOMCTB HACBHIIIIEHHBIX MTAPOB'" WK
"N3mepenue abCOTOTHON BIAKHOCTH
BO3J/lyXa U OIIEHKa MacChl IapoB B
nomenieHun". U3mepenune koadpduimenTa
MMOBEPXHOCTHOTO HATSKEHUS

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmtoienue npeBpalieHust SHEPTUu
3apsHKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
u3iydeHus ceeroaunoaa’ wiu "M3ydyenue
MPOTEKaHUs TOKa B LEMH, COAEpKAIIEH
koHneHcarop" win "Pacnpenenenue
Pa3HOCTH MOTESHIIMATIOB (HAMIPSDKEHUS) TIPU
IIOCIIEJOBATEIIbHOM COCIUHECHUN
KOHJIEHCaTOpOB"

14.05

16.05

159

@uU3NYECKU IPAKTUKYM IO TEME
"HcenneqoBadne CMENTIaHHOTO COEMMHEHUS

17.05




pesuctopoB" unu "M3Mepenue yienabpHOro
COMPOTHUBIICHHUS ITPOBOTHUKOB" UITH
"HccnemoBanue 3aBUCHMOCTH CHIIBI TOKA OT
HaIPsDKEHUS TS JIAMIThl HaKaJTuBaHUs "

160

161

@uU3NYECKU IPAKTUKYM 110 TEME
"Habumrotenue anmekTponunsa’ win
"M3mepenue 3apsiia OTHOBAJICHTHOTO HOHA"
niny "UccienoBanue 3aBUCUMOCTH
COMPOTHUBIICHUS TEPMOPE3UCTOPA OT
TeMneparypsl” uin "CHATHE BOJIBT-
aMIIEpHOI XapaKTEepUCTUKU Juoaa"
PesepBHrlit ypok. O60011eHNE 1

cUCTEMAaTH3alNs 3HAHUH 110 TEME
"Kunematuka"

17.05

20.05

162

PesepBHeIil ypok. O000IICHHE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"lmnamuka"

21.05

163

164

165

166

Pesepubrit ypok. O600611eHIE U
cucreMarusanys 3HaHui 1mo teme "Craruka
TBEep0ro Tena"

PezepBHblit ypok. O6o011eHNE U
CHUCTEMATH3AaINs 3HAHUH 110 TeMe "3aKOHBI
COXpaHEHHUs B MEeXaHHKe"

PesepBHeIit ypok. O6001ICHNE U
cHCcTeMaTHu3alus 3HaHu| o Teme "OCHOBEI
MOJIEKYJISIPHO-KUHETHUECKO# Teopun”
Peseprubiil ypok. O60061eHIE 1

CUCTEMATHU3aIH 3HAHUH 10 TEME
"TepmoanHamuka. TenaoBble MalIUHbI"

23.05

24.05

24.05

27.05




PesepBHelil ypok. O600IICHHE 1
CHCTeMaTH3allnsl 3HAHUH 110 TeMe

167 1 28.05
"ArperaTHble COCTOSIHHS BEILIECTBA.
®da3oBble epexo bl
PesepBHelit ypok. O000IICHHE 1
168 cucTeMaTu3alus 3HaHUH 110 TEME 1
"DnekTpuueckoe nosie"
PesepBHelil ypok. O000IICHHE 1
169 cUcTeMaTu3als 3HaHUH 110 TEME 1
"IloCTOSIHHBIN 1EKTpUUYECKUH TOK"
170 [IpomexyTouHas aTTecTalus 1 27.04
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypes:
B3auMozeiicTBuE NOCTOSIHHBIX MarHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHoe mnoJe. 1 2.09
I'mnote3a Ammepa
Bekrop maruutHOM uHAyKuuu. [TpuHnmn
2 CyNEpIIO3UIMU MAarHUTHBIX NoJiel. JInHumn 1 3.09
MarHUTHOM MHIYKLIHUH
3 MarnuTtHOE 1oJie TPOBOTHUKA C TOKOM. 1 4.09
OmsiT Dpcrena '
4 Cwiia Amrepa, e€ HanpaBJICHUE U MOJTYJIb 5.09
5 Pemenue 3amau 1 5.09
6 [IpumeHenue 3akoHa AMIiepa. 1 9.09
DeKTPOU3MEPHUTENbHBIE TPHUOOPHI '
Cuua JlopeHua, e€ HanpaBJiI€eHUE U MOJYJIb.
7 JBrkeHue 3apsyKeHHOW YacTHIbI B 1 10.09
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemenue 3anau 11.09
9 Pa6ora cuel Jlopenia 12.09
10 Pemenue 3amau 12.09
11 MarsauTHoOE 110JI€ B BEIIECTBE. 1
deppoMarHeTHKH, Mapa- U TuaMarHeTUKH 16.09
12 OcHoBHBIE CBOICTBa (heppOMarHeTUKOB. 1 17.09

[Tpumenenue peppoMarHeTHKOB




13 Pemenue 3agau no reme "MarnutHoe mnosue" 18.09

14 Pemenue 3amay mo reme "MarautHoe moJje" 19.09

15 SIBICHHE AIEKTPOMArHUTHOW WHYKIIHH. 19.09
IToTok BEeKTOpa MArHUTHON MHIYKIIUHI

16 OC unaykmu 23.09

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIMH 24,09
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko 25.09

19 O/C uHAYKIMH B TBUKYITUXCS 26.09
MIPOBOJTHUKAX

20 Pemenue 3amay 26.09

21 [IpaBuso Jlenna 30.09

99 WuayktuBHOCTH. KaTymka HHAYKTUBHOCTH 110
B LICTIH ITOCTOSTHHOTO TOKa

93 SBnenune camounaykiuu. 3/C 210
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C 3.10
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau 3.10

26 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110 210
TeMe "DneKkTpoarnHamMuKa"

97 'I'<OHTpOJ'IBHa$I pa6OTfl 0 TeMe 8.10

DNEeKTPOIUHAMUKA

28 Konebarennuast cucrema. CBoOOIHEIE 9.10
konebanus. 'apMoHndeckue KoneOaHus

29 Kunematudueckoe U TUHAMHUYECKOE 10.10

OIHCaHue KoJIeOaTeNbHBIX ABHKEHUI




DHepreTudeckoe onucanue. BeiBoj
JUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 o 10.10
KoJIe0aHUM U3 UX SHEPreTHUECKOTo 1
KMHEMaTU4YeCKOro OMUCAHUS

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

32 MareMaruyeckoro MastHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA

33 3aryxaromue Konebanus. BelHyx1eHHbIC
kosebanus. Pezonanc

34 ABTOKOJIC0aHUS

35 Pemenwue 3amau

36 Ypok-koHpepenmus "MexaHuyeckue
Kosie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 0O00011eHNe U cCUCTEMAaTU3ALNS 3HAHUI 110
teMe "MexaHnndeckue Konebanus"

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

39 3apsiaa KOHJIEHCATOpa C aMITUTYION CUIIBI
TOKa B KOJIeOaTeTbHOM KOHTYpE

40 3aKOH COXpaHECHHS SHEPTUU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaroiue 3IeKTPOMarHUTHbIS

41 Kosie0aHus. BeiHyX/1eHHBIE

OJICKTPOMAardauTHBIC KOJIeOaHHS




Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B IIEIIU [IEPEMEHHOTO TOKa

43 Karymika HHIyKTUBHOCTH B IIENTU
MEPEMEHHOTO TOKa

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

45 AMIUITMTYIHOE U JEHCTBYIOIIEE 3HAUCHHE
CHWJIBI TOKA U HAIPSHKEHUS

46 Pe3onanc B aneKTpuyecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

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

49 antekTpodHeprun. KylbTypa ucnoas30BaHus
DJIEKTPOIHEPTHH B TTOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Pemenue 3agag

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

53 MexaHnueckre BOJHbBI. XapaKTEePUCTUKH
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXAaHMYECKUX BOJTH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Wndpa3syk u ynaprpa3syk. [llymosoe

3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl




57

Pemenue 3amau

58

59

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

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CBolicTBa OJICKTPOMAarduTHBIX BOJIH

60

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

61

62

63

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

Cger. 3aKOH MPSMOJUHENHOTO
pacnpocTpaHeHus CBEeTa

64

65

66

67

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

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

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

68

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




JInn3bl. @OKyCHOE PacCTOSIHUE U

69 ONTHUYECKas CUJIA JTMH3BI

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

71 M300paKeHHH, MMOJTYy4aeMbIX C IIOMOIIIBIO
JIMH3

72 ['na3 kak onTuyeckas cucrema

73 Pemenue 3amau. [Ipenenst mpuMeHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus ceera

76 HNHuTtepdepennus cBera

o KorepenTHble HCTOYHUKH. Y CIIOBUSA
HAOJI0ICHUST MAKCHMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHne uHTEpHEpEeHINN

80 Judpakmus ceera

81 JudpakumonHas pemeérka. Y cioBue
HAOII0/IEHUS TTIAaBHBIX MAKCUMYMOB

82 Pemenue 3amau

83 [ToriepeyHOCTh CBETOBBIX BOJIH.
[Monspuzanus cBera

84 Pemenne 3amay

85 CBeToBbIE ABJICHUS B IPUPOJIE

86 O06o0011eHNe U cUCTeMaTU3aIMsl 3HaHUH 110

Teme "OnTuka"




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

88 MEXaHUKH. 3aKOHBI SJIEKTPOJUHAMUKA U 1
HPUHIUI OTHOCUTEIBHOCTH

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

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

01 DHeprusi U UMITYIIbC PEISITHBHCTCKOM 1
YaCTHUIIBI

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

93 PaBHOBeCHOE TemI0BOE U3ITyUYEHHE 1

94 3akoH cMereHus Bura 1

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

96 DHeprus ¥ UMITyIbC GOTOHA 1

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

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

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa

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

101 Bpoitnst u pazmepsl 0071aCTH JIOKATA3AITUH 1

JIBUKYILIECUCS YaCTULIBI




102

KopmyckynsipHO-BOITHOBOM yaJln3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crienuduixa u3MepeHuii B MUKpOMHUPE.

104 CooTHOIIICHHs HEOTIPEACIEHHOCTEH
['eitzenbepra

105 Pemenue rpadudeckux 3agad

106 Pemenue pacuéTHbIX 33124
KonTponpHas padora mo Temam: "OCHOBBI

107 CTO", "KopryckyJisspHO-BOJIHOBOI
nyanu3m"

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

109 [Toctynater bopa

110 Bunei ciektpoB. CriekTp ypoBHEH 3HEpTUU
aToma BOAOpOAa

111 CrioHTaHHOE M BBIHYXJIEHHOE H3JIyueHHe
CBETa

112 Jlazep
Hyxiionnas mogens sinpa I'eiizenGepra-

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

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

115 cuibl. Jleext Maccol aapa. SnepHbie

peakmuu. Snepasie peakTopsl. [Ipobiaemsr




YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe acleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

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

117

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

118

119

120

121

Oranel pa3BUTHS aCTPOHOMUHU. 3HAYEHUE
aCTPOHOMUHU

[TpuMeHUMOCTD 3aKOHOB (DPU3HKH IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HCCIEeN0BaHuN

COBpeMeHHHe OIITHUYCCKUEC TCIICCKOIIDI,
pPaanoOTECICCKOIIbI, BHeaTMOC(bepHaﬂ
ACTPOHOMMUA

Bun 3Bé3gnoro Heba. Co3Be3aus, spkue
3BE3/1b1, IUTAHETHI, UX BUIUMOE JABHKEHHE

122

123

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

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




CBETUMOCTB"

124

125

3B€3I[BI TJIaBHOM IOCICa0BAaTCIbHOCTHU

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

126

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

127

128

129

Bcenennas. Pacmpenue Beenennoii. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznydyenue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménubie mpoOieMbl aCTPOHOMUU

130

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

131

Pu3nYecKuil NPAKTUKYM 110 TEME
"U3mepenue cunsl Ammepa" win "M3yuenue
3aBUCHMOCTH CUJIbI AMIIEpa OT CHUJIbI TOKA"
nn "Onpenenenre MarHUTHOM MHIYKIUU
Ha OCHOBE M3MepeHus cuibl Ammnepa”

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue sBIeHUS




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

133

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccnenoBanue sSiBIEHUS CAaMOMHIYKIIUA"
i "COopKa MOJENHN 3JEKTPOMArHUTHOTO
reseparopa"

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJICOAHUN HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBaHue SHEPTUU B IPYKUHHOM
MasiTHUKE"

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

Du3nUeCcKUu IPAKTUKYM I10 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOW BOJIHBI"

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

Pu3NYeCcKuil TPAKTUKYM 110 TEME

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




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

140

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

141

DuU3nYeCcKui MPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PENATUBUCTCKHX YacTHIl (110 GoTorpadusim
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

142

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

143

144

145

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

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

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




146

147

oTpeieNIeHUs TIOJI0KEHUST HeOEeCHBIX
00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOIYIIApHs U IPKUE
3BE31b6l" win "HaOmroneHus B TEIECKONI
JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3THBIX
CKOILJICHUI"

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

O0001IcHNE U CHCTEMATH3aLKs 3HAHUI.
Ponb 1 MecTo pu3MKM ¥ aCTPOHOMHH B
COBPEMEHHOM Hay4yHOU KapTUHE MUpa
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O06o00mIeHne U cucTeMaTu3alus 3HaHH.
Poub ¢puzndeckoii Teopun B GopMupoOBaHHH
npeJcTaBiIeHui 0 (U3NYECKOl KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX IPEJCTaBICHUN O IPUPOJIE

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teme "Kunemaruka"
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0O00011eHne U CUCTEMATU3ALMS 3HAHUI 110
Teme "Kunemarnka"

O0o001IeHNEe U CHCTEMAaTH3alKsl 3HAHUH 110
teme "Jlunamuka"

O0001eHne 1 cucTEMaTU3ALNS 3HAHUI 110
teme "Craruka TBepaoro tena'"
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O0o01IeHre U CHCTeMaTH3alus 3HAHUN T10
TeMme "3aKOHBI COXpaHECHUSI B MeXaHUKe"
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O0o0011IeHNEe U CHCTEMATHU3aLHs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

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

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TeMme "ArperatHble COCTOSIHUS BEILIECTBA.
®dazoBbie epexoab"
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O0o01IeHre U CHCTeMAaTH3alns 3HAHUN T10
teMe "DnekTpuyeckoe nose"
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O06o00mIeHre U cuCTeMaTH3aIMsl 3HAHUH 110
teMme "[locTosHHBIN 21eKTpUuYecKuii ToK"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 10
teme "Toku B pa3inyHbIX cpeaax”
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0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMme "MaruutHoe noie"
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Peseprubiit ypok. O60011eHIE U
cHCTEMaTHU3alMs 3HAHUH 10 TEME
"DeKTpoMarHuTHas UHIYKIus"

PesepBHslit ypok. O60011eHNE U
CHUCTEMATHU3alMsl 3HAHUH 110 TEME
"Mexannyeckue Koneobanus"

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"J1eKTpoMarHuTHbIE Kosebanus"
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PesepBHeiit ypok. O600IICHHE U
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"MexaHM4YEeCKHE U DJIEKTPOMArHuTHbIE
BOJIHBI"
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PesepBHeiit ypok. O600ICHHE U
cucTreMaru3anms 3Hanui mo reme "Onruka"
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PesepBHbIil ypok. O0001ICHNE 1
cucreMarusanusa 3HaHui 1mo teme "OCHOBEI

CTO"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUM 110 Teme
"KopnyckynsipHO-BOJIHOBOM Jyanu3m"

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

169

Peseprubiit ypok. O60011eHUE U
cucTeMaTu3ais 3HaHui 1mo reme "dusmka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTHUIl"

170

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16







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

» Gusuka (B 2 yactax), 10 knace/ 'ennenmreitn JI.O., bBynatoa A.A.,
Kopuuneses U.H., Komkuna A.B.; non penakuueit Opnosa B. A., O0uiectBo ¢
OorpaHu4eHHoON 0TBeTCTBEHHOCThI0O « BMTHOM. Jlaboparopus 3HaHu»;

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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