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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypoBHE CpeAHEro oliero oopasopaHus pazpadboraHa
HAa OCHOBE TOJOXEHUM U TpeOoBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOMU
oOpazoBarensHOU Tporpammebl, mipeactaBieHHbx B PI'OC COO, a Takke ¢ yu€ToM
denepanbHOi pabodeit mporpammbl BocnuTaHuss U KoHueNuu mpenogaBaHus
yuyeOHoro mnpeamera «®dusumka» B 00pazoBareNibHbIX opraHuzanusx Poccuiickoi
denepanuu, peaim3yomuX OCHOBHbIE 00pa30BaTelIbHbIE TPOrPAMMBI.

[IporpamMma mo ¢usuke omnpenenseT 00sA3aTeabHOE MPEAMETHOE COJCpIKaHUE,
YCTaHABIMBAET PEKOMEHAYEMYIO IOCIEAOBATEILHOCTh M3YYEHHUS TEM W PA3/EiioB
y4eOHOro mpeaMeTa ¢ y4E€TOM MEXKIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKU y4eOHOTro Impolecca, BO3pacTHhIX ocoO0eHHocTel oOyvatomuxcs. [Iporpamma
1o ¢u3ukKe NaéT NpeaCcTaBICHHUE O LENsIX, COJIepKaHnu, oOLIel cTpaTerun o0y4eHus,
BOCIIUTAHUS U Pa3BUTHs OOy4YaIOIIMXCA CPEACTBAMHU ydyeOHOTO mpeamera «Pu3nkay
Ha yriyOlnEHHOM YPOBHE.

Nzyuenne kypca ¢(usuku yriyOJa€HHOro YpOBHS IO3BOJISIET PpEaln30BaTh
3aJaud Mpo(ecCHOHATbHOM OpHEHTAllMu, HANpaBlICHO Ha CO3[JaHUE YCJIOBUH AJis
NPOSIBIICHHUS] CBOUX WHTEJUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXIbIM
OoOy4YaromMMcsi, KOTOpblE HEOOXOAUMBI Il NPOJOJDKEHUS O00pa3oBaHUs B
OpraHu3alusX MpOPECCHOHAIIBHOIO 00pa30BaHUS MO  Pa3IUYHBIM  (PU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUAIBHOCTSIM.

B nporpamme no ¢u3uke onpeaensorcs MIaHUpyeMble pe3yIbTaTbl OCBOCHHUS
Kypca (U3MKM Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeIMeTHble,  NpeaMeTHble  (Ha  yrmiyOnéHHoM — ypoBHe).  HaydHo-
METO/IOJIOTUYECKON OCHOBOM Il  pa3paboOTKu TpeOOBaHWUW K JIMUHOCTHBIM,
METanpeMETHBIM M TPEIMETHBIM pe3ylbTaTaM OO0y4arouuxcs, OCBOMBIIMX
nporpaMmy 1o (HU3UKe Ha YPOBHE CpeaHEero oOIero oopa3oBaHus Ha yriayOJaéHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-JEATEIbHOCTHBINA MOAXO/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUTAHUPYEMBbIE Pe3yIbTaThl OCBOECHUS Kypca (PU3MKU Ha YriIyOJIEHHOM YPOBHE, B
TOM YHCJIE TIPEeIMETHBIE PE3YIbTaThl IO roJlaM O0yUYeHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 10 (Qu3uMKe HMeeT MNPUMEPHBIM XapakTep M MOXET ObITh
UCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYHMX MIPOrpaMM.

[TporpamMmMa no (u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIMATHBY yUUTEIEH U
IPENOCTABIISIET BO3MOKHOCTH ISl PEANM3aLUU PA3JINYHBIX METOAUYECKUX MOIXO0/I0B
K TpenojaBaHui0 (U3MKU Ha YriayOJE€HHOM YpOBHE MpPHU YCIOBUU COXPAaHEHUS
00s13aTEIbHON YaCTH COJEPIKAHMS Kypca.

dusuka Kak Hayka o Hanbosee 00X 3aKOHAX MPUPOIBI, BHICTYIIAs! B KAUECTBE
y4e0HOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUU 00
okpyxarwmeM wupe. IkonbHBI Kypc (QHU3MKH — CHCTEMOOOpa3yrouil s
€CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TOCKOJIbKY (DU3NYECKHUE 3aKOHBI JeXKaT
B OCHOBE IIPOIIECCOB M SIBJICHUN, M3y4aeMbIX XHUMHEH, Ouoiorueu, (HhuanyecKou



reorpadueil u acTpoHOMHEH. Vcronb30BaHNEe W aKTHBHOE MTPUMEHEHNE (HU3HMIECKUX
3HAaHUU OMPEIENNIIO XapakTep W OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B
cdepe PHEPreTUKU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, MOJYyUYEHUsI HOBBIX MaTEepHaJIOB
C 3aJaHHBIMU cBoiicTBaMu. W3ydeHue (HU3UMKU BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE  E€CTECTBEHHO-HAy4YHOM KapTHUHBI MHUpa OOydyaromierocs, B
dbopMupoBaHHE YMEHUN NPUMEHSATh HAYUYHBIM METOJI MO3HAHUS MPU BBITOJIHEHUU
UMU Y4EOHBIX UCCIIECIOBAHHM.

B ocHOBy kypca (u3uku Ha ypOBHE CpPEAHEro oOIIero o0pa3zoBaHus MOJOKEH
pAIl Uael, KOTOPbIE MOKHO PACCMATPUBATh KAK MIPUHLIUIBI €T0 OCTPOEHUS.

Hoea wuenocmunocmu. B COOTBETCTBUM C HEHW KypC SBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTepHall W3 BCEX pa3iesioB (DU3UKH, BKIHOYAECT Kak
BOIIPOCHI KJTACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea czenepanuzayuu. B cooTBeTcTBUM C HEW Matepuan Kypca (QU3NKU
o0benMHEH BOKpYr (¢u3nueckux Teopuil. Benymmm B Kypce  sBIseTCs
(GbopMHpOBaHHWE NPEACTABICHUA O CTPYKTYPHBIX YPOBHSIX MATE€pUH, BEIIECTBE H
noJe.

Hoea cymanumapuzayuu. EE peanmusanus NOpeariosaracT MUCIOJb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKOM HAyKH, OCMBICICHHE CBA3M pPa3BUTHUS
($u3MKM ¢ pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOTIEMaAMHU.

Hoesa npuknaonou nanpaenennocmu. Kypc dbusuku yriayOJIEHHOTO ypOBHS
IPEAINOoaraeT 3HakKOMCTBO C IIMPOKUM KPYIrOM TEXHHUYECKUX M TEXHOJOTHMYECKHX
MIPUJIOKEHUN U3YUYEHHBIX TEOPUN U 3aKOHOB. [Ipu 3TOM paccmarpuBaroTCs Ha ypOBHE
oOILIUX MPEACTaBICHUN U COBPEMEHHbBIE TEXHUUECKUE YCTPOICTBA, U TEXHOJIOTHH.

Hoea 3konocuszayuu peanuzyercs TIOCPEACTBOM BBEIEHUS SJIEMEHTOB
CoJIep KaHMsl, MOCBALIEHHBIX 3KOJIOTMUYECKUM MPOOJIEMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHbI C PAa3BUTHEM TEXHMKH WU TEXHOJIOTUH, a Takxke OOCYXIeHus Npodiem
palMoHaIBHOTO IPUPOIOTIOIB30BAHUS U 3KOJIOTHYECKON O€30MacCHOCTH.

OcBoeHME CcO/Iep)KaHUsS TIPOTPaMMbl 1O (PU3HKE JOHKHO OBITH MOCTPOSHO Ha
NPUHIMIIAX CUCTEMHO-AESATEILHOCTHOTO mnoaxoda. Jns ¢u3uku peanuzanus 3TUX
IOPUHLIAIIOB 0a3upyeTcsi Ha MCIOJB30BAHUU CAMOCTOSITENIBHOTO AKCIEPUMEHTa Kak
MOCTOSIHHO JieHCcTBYIomIero pakropa yaeOHoro mporecca. [ yrioy0néHHoro ypoBHs
— 3TO CHUCTEMA CAMOCTOATEJIBHOTO YYEHUYECKOIO HKCIIEPUMEHTA, BKIIFOYAOIIETO
(GpOoHTaNbHBIE  YYEHWYECKHE OIbIThl [pPU H3YYEHUHM HOBOTO Marepuana,
nabopaTopHble padboThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXHBI J1Ba criocoda
peanu3anuu (GU3NYECKOTO MpakTUKyma. B mepBoM cilydyae mpakTHUKyM HPOBOAUTCS
an6o B konue 10 u 11 kmaccoB, nu0OO0 MOCiEe MEPBOrO U BTOPOrO MOJYTrOAWN B
KKJIOM U3 3THX KjiaccoB. Bropoit cnoco® — 3To uHTErpamusi padoT mpakTUKyma B
CUCTEMY J1abOpaTOPHBIX padOT, KOTOPbIE MPOBOASTCS B MPOIECCE U3YUEHUS pa3zelia
(temsbl). Ilpu sTomM monx paboTamMu MpakTUKymMa IMOHMMAETCS CaMOCTOSITEIBHOE
UCCIIEIOBaHUE, KOTOPOE MPOBOAUTCSA MO PYKOBOJACTBY CBEPHYTOro, 00OOMIEHHOTO
BHJ1a O€3 MOIIAroOBOM HHCTPYKLUU.



B nporpamme 1o (Qusmke cuctemMa YYCHHYECKOTO OIKCIEPUMEHTA,
nabopaTopHbIX pabOT W TpaKTUKyMa TMpeACTaBiIeHa €IWHBIM TepedHeM. Bnidop
TEMaTUKH [JIs THUX BHUJIOB YUYEHHYECKHX MPAKTUYECKUX PaOOT OCYIIECTBISECTCS
y4acTHHKaMU 00pa3oBaTEIbHOTO Mpoliecca MCXOAS U3 OCOOEHHOCTEH IMOYpOYHOIO
IUIAaHUPOBAHMUST M OCHalleHus KabuHera ¢usuku. Ilpu sTomM oOecneunBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSMHU TIPOBOJUTH TMPSMbIE W KOCBCHHBIC
W3MEPCHUSI, HWCCIEAOBAHMS 3aBUCUMOCTEH (DM3MYECKUX BEIWYWH M TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHUE yIENseTCsl PElICHUI0 PACUETHBIX M KAYECTBEHHBIX 3aJay.
[Tpu 3TOM 11 pacUETHBIX 3a7a4 IPHOPUTETOM SIBIISTIOTCS 33]1a49M C SIBHO 33JIaHHOUN 1
HESBHO 33J]aHHON (U3MUECKOW MOJEIBI0, IO3BOJISIONINE MPUMEHATh W3YYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fela Kypca, TaK M HHTETPUPYS
MpUMEHEHUE 3HAHUM U3 pa3HbIX pa3zenoB. s KaueCTBEHHBIX 3a7a4 MPUOPUTETOM
SBJIIOTCS 3a7]aHUsl HA 00BICHEHHE/TIpe/ICKa3aHne MPOTEeKaHUs (PU3NYECKUX SIBICHUM
Y TIPOIIECCOB B OKPY’KAIOIIEH KU3HU, TpeOyrolue BbioOopa pU3nuecko Moenu aJis
CUTYaIINH NMPAKTHKO-OPUECHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusmu @I'OC COO k MaTeprabHO-TEXHUYECKOMY
o0ecrniedyeHno yuyeOHoro mpoiecca Kypc GU3NKH yriayOlEHHOTO YpPOBHS Ha ypOBHE
cpenHero oOmiero o0pa3oBaHMsS JOKEH HU3Yy4aThCsl B YCJIOBHUSIX MPEIMETHOTO
kabuHeta. B kabuHeTre (U3MKM MOOMKHO OBITH HEOOXOIUMOE JabopaToOpHOE
o0Opy0BaHUE /IS BBITTOJIHEHHS YKa3aHHBIX B MPOTpaMMe M0 (GU3UKE YUCHHIECKHUX
OTIBITOB, JIAOOPATOPHBIX PAaOOT M pabOT MPAKTHKyMa, a TAKXKE JIEMOHCTPAIMOHHOE
obopy10BaHHE.

JleMoHCTpallMoHHOE ~ 000pyJI0OBaHue (OPMHpPYETCS B  COOTBETCTBUU C
NPUHIIMIIOM  MHUHMMAJIBbHOH  JIOCTAaTOYHOCTH H  O0OECIIEYMBAET IOCTAHOBKY
MEPEUYNCICHHBIX B TpOorpaMMme 1O (PU3MKE KITIOYEBBIX JIEMOHCTpAIuil s
UCCJICIOBAaHMUSI  W3Y4YaeMbIX  SIBJICHUW U TPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopatopHoe oOopynoBaHHE JUISI YUYCHHUYECKHUX TMPAKTUUYECKUX padoT
dbopmupyeTCs B BUAC TEMATHUYCCKMX KOMILJIEKTOB W OOECIeYMBaeTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOywaromuxcsi. TeMmaTudeckue KOMIUICKTHI
7a060paTOpHOTO 00OPYNOBaHMSI JOJKHBI OBITH TOCTPOSHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
HU3MEPUTEIBHBIX CUCTEM B BUJC [U(POBBIX J1A0OpPATOPUIA.

OCHOBHBIMHU HEJIIMHU U3yUY€HUs] PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpoBaHUE HHTEPECA M CTPEMIICHUS OOYJAIOIINXCS K HAYYHOMY M3YYCHHIO
PUPOIBI, PA3BUTHE UX UHTEIUIEKTYATHHBIX M TBOPUYECKHUX CITIOCOOHOCTEH;

pa3BUTHE NPEJCTABICHUA O HAYYHOM METO/E MO3HaHUs U (HOPMUpPOBAHME
UCCJIEI0BATENHLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHMPOBO33PEHHUSI KaK pe3yibTaTa W3YYEHHUSI OCHOB
CTpOEHUS MaTepuu U PyHIaAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHupOBaHUEe YMEHUN OOBSICHATH SIBJICHHUS C WCIOIB30BAHUEM (PU3NUYECKHUX
3HAHUM U HAYYHBIX JI0KA3aTEIbCTB;



dbopMupoBaHHE TPEACTABICHUN O poiau (U3MKH A0S Pa3BUTUSA JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE MPEJCTaBICHUN O BO3MOXKHBIX chepax Oyayuieit npodeccruoHaabHOMU
NESATEIbHOCTH, CBA3AHHBIX C (DU3UKOM, MOATOTOBKA K JaJIbHEWIIEMy OOY4YEHHUIO B
HTOM HAIpPaBIICHUU.

JlocTmxeHne 3THX Leneil oOecrednBaeTCs pPEIICHHEM CIeAYIONNX 33a7ad B
nporecce U3ydeHus Kypca GU3NKH Ha YPOBHE CPEHETo 001Iero oopa3oBaHus:

NpUOOpETEeHNE CUCTEMBbI 3HaHUM 00 OoOHMX (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, BKIIOYAsT MEXAHUKY, MOJIEKYJIAPHYIO (DU3UKY, SJIEKTPOJIUHAMUKY,
KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUe yMEHUI MPUMEHSTh TEOPETUYECKUE 3HAHMS IJsi OOBSICHEHUS
buznyecKkux SBICHUM B TPHUPOAE W IS TPHUHITUS NPAKTUYECKUX PEIICHUN B
MOBCE/IHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB PEIICHUs PA3JIMYHBIX 3a/1a4 C SIBHO 33/1aHHOMN (pu3mueckon
MOJICNIbIO, 3a/ad, MOJAPa3yMEBAIOIIMX CaMOCTOSTENBHOE CO3JaHue (U3UUECKOM
MOJIEJIY, aJICKBATHOM YCIIOBUSM 33/1a4d, B TOM YHCIIE 3a]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHHE (UBNYECKUX OCHOB M MPHUHLMIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;

OBJIQZICHUE METOJaMH CaMOCTOSITEJIBHOTO IJIAHUPOBAaHUS U  IMPOBEACHUSA
¢u3nyecKuX  IKCIEPUMEHTOB, aHalW3a ©  HMHTEpHpeTanuu  uH(OpMaIuy,
OIpEENCHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/JaHUE YCIIOBUM [JI pPa3BUTHs YMEHHUH IPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITEITbHOCTH;

pa3BuTHE UHTEpeca K chepaMm npodecCuoHaIbHON AeSTEILHOCTH, CBSI3aHHOU C
bU3HKOIA.

B coorBerctBun ¢ tpedoBanusimu DPI'OC COO yraoyOn€HHBI ypOBEHb
u3ydeHus: yueoHoro npeamera « Ou3nkay Ha YpOBHE CpeIHEro oOIIero oopa3zoBaHus
BBIOMpAeTCS OOYYalOMMMHUCS, TUIAHUPYIOMUMH TPOJIOJDKEHHE O00pa30BaHUs TIO0
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO PODUIIS.

Ha usyuyenue ¢usuku (yriayOna€HHBIN ypoBEHb) Ha YPOBHE CPEIHEro OOIIEero
oOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HenEm0), B
11 xnmacce — 170 gacoB (5 4acoB B HEJEIO).

[Ipennaraempiii B mporpamme 10 (U3MKE TIEpPeUeHb JIA0OPATOPHBIX U
MPaKTUYECKUX paboT SBIAETCS PEKOMEHJOBAaHHBIM, YUYWUTENIb JI€NaeT BBIOOD
NpoOBEICHUS JTa0OpaTOpHBIX pabOT H OMBITOB € YYETOM WHAMBHUAYAIbHBIX
0COOEHHOCTEN 00yJaromuxcs.



COJAEP XAHME OBYUYEHUA

10 KJIACC

Paznen 1. Hayunbiii MeTOA IO3HAHUS PUPOABI.

®dusuka — QyHgamMeHTanbHas Hayka o mpuponae. HaydHblit MeTon mo3HaHus U
METO/IbI UCCIEIOBAHUS (PU3NUECKUX SBICHUI.

DKCIEpUMEHT W Teopus B Tpoliecce Mo3HaHus mnpupoasl. Halmonenue u
HKCIIEPUMEHT B (PU3HUKeE.

CrocoOpl  m3MepeHus: (U3NYECKUX BEJIMYUH (QHAJIOTOBBIE M LHU(POBBIC
U3MEPUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JaTYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHUil  ¢u3Mueckux  BeduyuH  (abcoiioTHas U
OTHOCHUTEJIbHAS).

MopnenupoBanue (U3MYECKUX SIBICHUHW U TMPOIECCOB (MaTepualibHas TOYKa,
a0COJIFOTHO TBEPOE TEJO, UJICATIbHAS JKUIKOCTh, UACATbHBIN a3, TOUCUHBIN 3apsi).
['unore3a. PU3NYECKUI 3aKOH, TPAHULIBI €0 NPUMEHUMOCTH. DHU3nYecKas TeOpHusl.

Ponb 1 MmecTo puzuku B popMUpOBAaHUU COBPEMEHHON HAYYHOW KapTUHBI MUPA,
B [IPAKTUYECKOMN JAEATENBHOCTH JIHOJECH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, nPAKMUKYM.

N3mepenne cuibl TOKa U HANPSDKEHUS B LIENH [TOCTOSIHHOTO TOKA IPH MOMOILU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMCcTBO ¢ IudpoBoil nabopatopueit mo ¢usuke. [Ipumepsl uzMepenus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMITBIOTEPHBIX JaTYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe nBHKEeHHE. OTHOCHUTEIBHOCT MEXAHMYECKOTO JIBHIKECHHSL.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHHUKHU.

Pannyc-BekTop MaTepuaibHOM TOYKH, €r0 NPOEKIHH HA OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelniienne, CKOpPOCTh (CpemHsii CKOPOCTh, MTIHOBEHHAs CKOpPOCTb) U
YCKOPEHHE MAaTepUaIbHOM TOYKM, MX IPOEKUUMM HA OCH CHUCTEMBbI KOOpAMHAT.
CroxeHue nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJMHENHOE IBHKEHUE. 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS W NMYTH MaTepUaibHOW TOYKU OT BPEMEHH U UX
rpaduky.

CBobOomHOE TMajicHHe. YCKOpEeHHe CBOOOJHOro IajacHus. JIBMKGHHE Tera,
OpOIIEHHOr0 TMOJ| YIJIOM K TOPHU30HTY. 3aBUCHMMOCTh KOOPJMHAT, CKOPOCTH U
YCKOPEHHS] MaTEepUAJIbHON TOYKHU OT BPEMEHU U UX TpaUKu.

KpuBosmmHenHoe nBuxeHne. J|BUKeHNE MaTEPUaIbHOM TOYKHU IO OKPY’KHOCTH.
YrnoBas w  nwmHEWHas ~ ckopocTh. llepwoxg w  wactora  oOparieHwus.
[lenTpocTpeMutesbHOE (HOpPMalbHOE), KacaTeIbHOE (TAHTCHIIMATBHOE) U IOJHOE
YCKOpPEHHUE MaTEPUAIbHON TOUKH.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  CIHUIOMETP,
JNBW)KCHUE CHAPANOB, LEIHbIC, NIECTEPEHYATBIE U PEMEHHBIE MEPENAYN, CKOPOCTHBIE
JTUQTHIL.

Jemoncmpayuu.

Mopenbs cucteMbl OTCUETA, WILTIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHK
JIBHOKCHUS.

Crioco0ObI ucceI0BaHMsl IBUKEHUIA.

Nnnroctpanus npeaebHOro NEPEX0/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUMN C UCIIOJIb30BAaHUEM MEXAHU3MOB.

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

Habnrogenue nBH)KEHHUA Tena, OpPOIIEHHOrO IOJA YIioM K TOpPU30HTY U
TOPU30HTAJIBHO.

Hamnpagiienue cKopoCcTu Ipu ABUKEHUH 10 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE IMyTEM, TPACKTOPUHN, CKOPOCTEN JIBUAKEHHS OJHOTO M TOTO K€ TeJa B
Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydyeHne HEpaBHOMEPHOTO JABMXKEHHUSI C LEJBbIO OIPEICIICHUS] MTHOBEHHOU
CKOPOCTH.

N3Mepenne yCKopeHus NpHu NPsIMOJIMHENHOM PaBHOYCKOPEHHOM ABHMKEHUHU IO
HAKJIOHHOU TUTOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IIYTH OT BpPEMEHM I[PpU PaBHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenne ycKopeHusi CBOOOIHOTO MajeHus: (PEKOMEHAOBAHO HCIOIb30BaHUE
urdpoBoii 1abopaTopun).

N3yyeHnue nBUKEHUA Tella, OPOLIEHHOTO FOpU30HTaIbHO. [IpoBepka rumoress
O NpPSAMOW NPONOPLMOHAIBHOW 3aBUCHUMOCTH MEXAY MJaJbHOCTBIO MOJIETA U
HAaYaJIbHOM CKOPOCTBIO TeEa.

N3yueHne nBWKEHHA TeJla MO OKPYKHOCTHM C TMOCTOSHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCHMOCTH TIEpHUOJa OOpAIeHHs] KOHMYECKOTO MAasTHHUKA OT
€ro MapaMeTpOB.

Tema 2. /lunamuxa.

Ilepseii 3akoH HproroHa. HMHepumanbHble cucteMsl otrcu€ra. IlpuHiun
otHocuTenbHOCTH [anunes. HewnepuuaibHble cuUcTeMbl OTcuéra (ONpeieseHue,
MIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3unuy CuJl.

Bropo 3akoH HeroTOHA 17151 MaTepraaibHON TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh TPABUTALlMOHHON U MHEPTHOM
MAacCCBI.



Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHUSI CBOOOHOTO TAJEHUS OT BBICOTHI HAJY
MMOBEPXHOCTHIO TUIAHETHI U OT TeorpaduuecKoi MUpoThl. J[BrkeHre HEOSCHBIX TEN
ux cimyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBuxymierocs c¢
YCKOPEHHUEM.

Cuna tpenusi. Cyxoe tpeHue. Cumna TpeHHs CKOJIBXKEHUSI U CUJIa TPEHUS MOKOSI.
Koaddumment tpenns. Cuna COMpOTUBICHUS TPU IBMKEHUU TeJla B KUIKOCTH WA
rase, e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIHHOTO JIBUKEHHUS.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHuyeckue YCTPOMCTBA M TEXHOJOTUYECKHUE MPOILIECChl: MOJIIUIMHUKH,
JBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue ABMXEHUSI Tel B MHEPIMAIBHBIX M HEHMHEPIHMAIBHBIX CHCTEMax
OTCYETA.

[IpyHIMT OTHOCHUTEIBHOCTH.

Kauenue nByxX HWIMHAPOB WM IIAPOB Pa3HONM Macchl C OJIMHAKOBBIM
YCKOPEHHEM OTHOCHUTEIIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEHUE paBHOACHCTBYIONICH MPUIIOKEHHBIX K TEIy CHUJI C IPOU3BEIACHUEM
Macchl T€Jla Ha €r0 YCKOPEHHE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOBHUKAIOUIUX B PE3yJIbTaTe B3aUMOJICHCTBUS TEJ.

N3Mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKyM.

N3mepenrie paBHOACHCTBYIOIICH CHJI TIPU JBWKEHUU OpyCKa MO HAKJIOHHOU
MJIOCKOCTH.

[IpoBepka THUNOTE3bl O HE3aBUCUMOCTH BpPEMEHHU [IBM)KEHHUS Opycka I10
HAKJIOHHOM IJIOCKOCTH Ha 3aJJaHHOE PACCTOSTHUE OT €r0 MacChl.

HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOMIMX B TMPYXKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIiuH.

N3yueHne ABUKEHUS CUCTEMBI TEJ, CBA3AHHBIX HUTHIO, NEPEKUHYTOM Yepes
NErkuii OJIOK.

N3mepenue koddduiieHTa TPeHUs MO BEIUYUHE YTI0BOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanne ABMKEHUsS OpyCKa MO HAKJIOHHOM IJIOCKOCTH C TIEPEMEHHBIM
K03 ULIMEHTOM TpEHHUS.

N3yuyenue ABMKEHUS TPy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpAOe Teno. IlocTymaTenbHOe M BpalllaT€IbHOE JIBUKEHUE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTENBHO OCH BpaiieHus. I[lnedo cuiebl.
CrnosxxeHue cuil, NPUIIOKEHHBIX K TBEpAOMY Tely. LleHTp TsxkecTu Tena.



VYcnoBust paBHOBECHs TBEPAOTO TeEIA.

YcroitunBoe, HEyCTOMUNBOE, O€3pa3TNIHOE PaBHOBECHE.

TexHu4ecKue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEHH,
CTPOUTEIBHBIA KPaH, PEIIETYaThIe KOHCTPYKLUU.

Jemoncmpayuu.

Y ciioBust paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomel, npaKkmuKym.

HccnenoBanue yCiaoBUil paBHOBECHS TBEPIOTO TENa, UMEIOLIETO OCh BPAILCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPBHI.

Tema 4. 3akonvl cOXpaneHus é mexaHuxe.

HMMnynbec MatepualbHOM TOYKHM, CHCTEMBI MAaTepUaIbHBIX TOYeK. LleHTp Macc
CUCTEMbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

MMmysibC CHITBI M U3BMEHEHHUE UMITYJIBCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE BHXKEHUE.

MoMeHT wumnysnbca MaTepUalbHOW TOYyku. lIpeacraBieHne o coxpaHeHUU
MOMEHTA UMIIYJIbCa B LIEHTPAJIbHBIX MOJIAX.

Pabota cuibl Ha MaJoM W Ha KOHEYHOM mnepeMelneHuu. ['paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoHOCTb CUIIBI.

Kunernueckass »Heprusi MaTepHaJbHOW TOUYKH. Teopema 00 H3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOUKH.

[loTeHUIMaNbHBIE W HENOTEHIMANbHbIE CHIbl. [loTeHIManbHAs DSHEprus.
[loTennmanbHas 3Heprusi ynpyro aehopMHUpOBaHHOM NpyxkuHbl. [loTeHunanbHas
DHEPrus Tena B OJHOPOAHOM IpaBUTALMOHHOM ntosie. [loTeHnuanbHas sHeprus tena
B TPAaBUTALMOHHOM II0JIE OJHOPOJHOIO mapa (BHYTpM M BHe Miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3b paOOThl HEMOTEHIMAJIBHBIX CUJI C U3MEHEHHEM MEXAHMYECKOW 3HEPruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHHSI MEXaHUYECKON IHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyum g MIOCATBbHOM JKHAKOCTH Kak CJIEACTBUE 3aKOHA
COXpPaHEHMSI MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE NPOLIECCHI: ABUKEHHE DPAKET,
BOJIOMET, KOTIEP, MPY>KUHHBIA MUCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHHWE Ha KOHbKaX.

Hemoncmpauyuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBUKECHHE.

M3mepenre MOIHOCTH CHJIBL.

M3MeHeHue 3Hepruy Tela MPU COBEPIIEHNUN PabOTHI.

B3anMmHbIe IpeBpalleHWs] KUHETHYECKOM W NOTEHUHWAIBHOW JHEPIUM IpHU
JEHUCTBUU HA TEJIO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.



CoxpaHeHHE SHEPTUH [TPU CBOOOHOM MaICHHH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

N3mepeHne nMmmyJsibea Telia o TOpMO3HOMY MYTH.

W3mepenne cuiibl TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOUIISE U MOIIHOCTH CHJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHs] UMITYJIbCA ITPU YIIPYTOM B3aHUMOJIEHCTBHH.

N3mepeHrne KHHETUYECKOM SHEPTUH TEJIa 10 TOPMO3HOMY MYTH.

CpaBHEHHE W3MEHEHHMS MOTEHIMAIbHOW PHEPrUuu MPYKUHBI C pabOTOM CHIIBI
TPEHUSI.

Onpenenenue pabOTBHl CHIIBI TPEHUS MpPU JABWKEHUM TeJa IO HAaKIOHHON
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMUKA.

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OCHOBHBIE MOJOXKEHUS MOJEKYJIsIpHO-KHMHeTH4eckoil Tteopun (MKT), wnx
onbITHOE 00ocHOBaHue. Juddysus. bpoyHoBckoe nBUKEeHHE. XapaKTep ABUKEHUS U
B3aMMO/JICHCTBUS YaCTHUIl BeulecTBa. Moiesu CTpOEHHUs Ta30B, KUJKOCTEN U TBEPIIBIX
Tel U 0OBSICHEHHE CBOICTB BEIIECTBA Ha OCHOBE 3TUX Mojesel. Macca u pa3mepsl
Mmouiekya (atomoB). KonnuectBo Bemectsa. [locTostHHas ABorajipo.

TennmoBoe paBHOBecue. TemmepaTypa u crnocoObl €€ wusmepenus. Illkana
temneparyp Llenbcust.

Mopenbs HI€aIbHOTO ra3a B MOJEKYJISIPHO-KMHETUYECKOW TEOPHUM: YaCTHUIIbI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['azoBeie  3akoHBl. YpaBHeHue MenaeneeBa—Kmnaneiipona. AOcomoTHas
temneparypa (umkana temmnepatyp KenbBuHa). 3axoH [laneTona. M3omporiecchl B
UJealbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
peJICTaBICHUE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy  JaBIEHUEM U CPEHEM  KUHETHYECKOHM  HSHEepruei
MOCTYIMATEIbHOTO TEIJIOBOTO JBUKEHUS MOJEKYJI HACAIbHOrO0 Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UICAIBHOTO ra3a).

CBsi3b a0COJIFOTHOW TeMIIepaTypbl TEPMOAMHAMUYECKON CHCTEMBI CO CpeaHEei
KMHETUYECKOW 3HEeprue MocTynaTeaIbHOro TEMIOBOTO IBUKEHUS €€ YaCTHIl.

TexHHu4ecKue yCTpoWCTBA M TEXHOJOTMYECKHE MPOLECCHL: TEPMOMETP,
OapomeTp, MoTyYeHue HaHOMAaTePUAJIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBRA.

Monens 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUYKEHUS.

Huddyszust sxkuakocTe.

Mogaens onbita IlITepHa.

[IpuTsykeHrE MOJIEKY!I.

Mopenu KpucTamIn4eckux peneTox.

HabGnronenue u vcciieqoBaHuE U30IPOLIECCOB.



Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKmMuKym.

Hccnenoanre mpolecca yCTAHOBICHHMS  TEIJIOBOTO  pPaBHOBECUSI  MpU
TeII000MeHEe MEXKTy TOpsiuei U XOJIOAHOM BOJTOM.

N3yyeHue uW30TEpMUYECKOro Iporecca (PeKOMEHIOBAHO HCIOIb30BaHUE
1ndpoBoii 1abopaTopun).

N3ydyeHnne n30X0pHOTO Mpolecca.

N3yyenue n300apHOro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM s
TEPMOJMHAMUYECKOM CUCTEMBI. BHeImHWEe W BHyTpeHHME napamerpsl. [lapameTpsl
TEPMOJUHAMUYECKON CUCTEMBI KaK CpeJHUE 3HAYEHUSI BEJIMYMH, OMHUCHIBAIOIMINX €&
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano  tepmoauHamuku. (CaMonpou3BOJbHAs  pejlakcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopenb uaeanbHOro ra3a B TePMOJMHAMUKE — CUCTEMA YPAaBHEHUMN: YpaBHEHUE
MenneneeBa—KnaneipoHa ¥ BBIpaKEHHE JJIsI BHYTPEHHEW SHEpPruu. Y CIOBUS
NPUMEHUMOCTH  3TOM  MOJENIM: HU3Kasg KOHUEHTpPAUUs YacTUL, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue sl BHYTPEHHEH SHEPIMU OJHOATOMHOIO HJIEAIIBHOTO
rasa.

KBaszucratnueckue u HeCTaTUUECKUE MPOIIECCHI.

DOnemenTtapHas pabota B TepMoauHamuke. Brruucinenue paboTel mo rpaduky
rpolecca Ha pV-auarpamme.

Tennonepegaya  kak  cnocod — WM3MEHEHUS]  BHYTPEHHEW  SHEpruu
TEPMOJMHAMHYECKON  CHUCTEeMBbl  0e3  coBepiieHuss  pabotTel.  KoHBekmus,
TEIUIONPOBOHOCTh, U3TyUCHHUE.

KommuectBo  temnorel.  TemwioéMKOCTh Tena.  YAenbHasT W MOJISIpHas
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHue Maiiepa. YaenpHas TEIUIOTa CropaHus
TorMBa. Pacuér konuyecTBa TEIUIOTHI Mpu Teronepenade. I[lonstue 00
aauabaTHOM TIpoIiecce.

[IepBbIit 3aKOH TepMOAMHAMUKU. BHyTpeHHss 3HEpTrUsa. Konm4yecTBo TEIIoTsl 1
paboTa KaK Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTHH TEPMOIMHAMHUIECKON CHCTEMBI.

BTopoii 3aK0H TEpMOJMHAMUKH JJI1 PABHOBECHBIX MPOIECCOB: Yepe3 3a]aHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMHYECKONW CHCTEMBI MPOXOJIUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIiepaTypa.

BTopoii 3akOH TEpMOJMHAMUKH IS HEPABHOBECHBIX MPOIIECCOB: HEBO3MOKHO
nepenaTh TEIJIOTY OT O0Jee XOJOIHOTO Tena K Oojee HarpeToMy 0e3 KOMIEHCAINH
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX ITPOIIECCOB.

[Tpuniuns! aecTBus TernoBbix MamuH. KIT/I.

Maxkcumansaoe 3nauenue KII/I. [ukin Kapho.

DKOJIOTUYECKHE AaCHEeKThl MCMHOJb30BAaHUSI TEIUIOBBIX JBHUraresieid. TerioBoe
3arps3HEHUE OKPYKAIOIIECH Cpe/Ibl.



TexHHU4ecKue YCTpPOWCTBA M TEXHOJIOTMYECKUE TMPOLECCHI: XOJOIUIIbHUK,
KOHAMIIMOHEP, [W3ETbHBIA M KapOIOpaTOPHBIM JABUraTeNH, MapoBas TypOHUHA,
MOJIYYEHHE CBEPXHHU3KUX TEMIEpaTyp, VYTWIM3alMs «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEIJIOBOTO0 HAacoca, YTHIM3AIUs OMOOPTraHWYECKOro TOIUIMBA IS
BBIPAOOTKU «TETUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauuu.

W3meHeHne TemnepaTypsl IpH aquadaTHyecKOM pacIIupEHUH.

Bo3nyuiHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH YHEPTUU.

HccnenoBanue aqnadbaTHOro npouecca.

KoMrmbroTepHble MO/IENN TEMJIOBBIX IBUTATENEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

N3mepenne yaenbHON TEMII0EMKOCTH.

HccnenoBanue npouecca OCThIBAHUS BEILIECTBA.

HccnenoBanue aqnadbaTHOro npouecca.

M3y4yeHue B3aMMOCBS3M DJHEPIMM MEXMOJEKYJISIPHOIO B3aWMOJCHCTBUSA H
TEMIIEPATYPbI KAUTICHUS KUTKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue U koHjaeHcalus. Mcnapenue u kumneHue. Y aenbHas TerioTa
napooOpa3oBaHusl.

HacplllieHHbIe 1 HEHACKHIIEHHBIE NTapbl. KauecTBeHHas 3aBUCUMOCTD MJIOTHOCTH
U JIaBJICHWs HACBIIIEHHOTO IMapa OT TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BEMA
HACBIILIEHHOT'O Napa. 3aBUCUMOCTb TEMIIEPATyphbl KUTIEHUS OT J1aBJICHUS B )KUJKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe teno. Kpucramimueckue u amopgHble Tenaa. AHU30TPOIHS CBOMCTB
KpuctaiuioB. I[lnmaBieHwe W KpucTtalum3anus. YJeiabHas TEIIoTa IIJIaBJICHHUS.
Cyb6numarusi.

Hedopmanmu tBEpAOrO Tema. Pactskenue u cxkarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nepopmariuii.

TemoBoe pacmmpeHre XUIAKOCTEH W TBEPABIX Tel, 0OBEMHOE W JIMHEHHOE
pacmupenre. AHTApMOHU3M TEIJIOBBIX KOJICOAHWW YaCTUIl BEIIECTBA KaK MPUYMHA
TEIUIOBOTO PacCIIMpEHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEeprun B Pa3oBbIX MEPEX0OIaX.

YpaBHeHUE TEII0BOTO OaaHca.

[ToBepxHocTHOE HaTsKeHHE. KO3(PHUIMEHT NOBEPXHOCTHOTO HATSKEHMS.
Kanwmsipasie sBnenus. [laBneHue nox MCKPUBIEHHOM MOBEPXHOCTBIO JKMIIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue ycTporucTBa U TEXHOJOTHUECKUE MPOLECCHI: KUIKUE KPUCTAJUIbL,
COBPEMEHHBIE MATEPHUAIIBI.

Hemoncmpauyuu.

TernmoBoe pacmMpeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.



Kunenune. Kunenue npu noHM>KEHHOM TABJICHHM.

N3mepenure cuiibl TOBEPXHOCTHOTO HATSXKEHMUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipasie aBiIeHUS.

Moenn HEHBIOTOHOBCKOU JKHIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunapsl nedpopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENI0ThI MIJIaBJICHUS JIbJIA.

N3yueHne CBOMCTB HACHIILICHHBIX TTAPOB.

N3mepenne aOCONIOTHOM BIIAXKHOCTH BO3[yXa M OILIEHKAa MAacChl IMapoB B
MTOMEIIICHUH.

N3mepenne koapduiimeHTa NOBEpXHOCTHOTO HATSKCHHUS.

N3mepenue moayns FOHra.

HccnenoBanre  3aBUCUMOCTH  jAedopMalMd  PE3MHOBOTO  oOpasia  oT
MPUJIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. DaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.ie.

OnekTpu3alusi Tea W €€ NposIBIEHUA. JJEeKTpuueckuid 3apsa. JlBa Buaa
ANEKTPUYECKUX  3apsanoB. [IpOBOAHMKH, JUAJIEKTPUKA U TOJTYNPOBOIHUKHU.
DJIEMEHTapHBIN ANEKTPUUECKUH 3apsijl. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsia.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyioHa.

OnekTtpuueckoe nose. Ero neiictBre Ha 3JIEKTPUYECKUAE 3apsibl.

Hampsox€anocts  snextpudeckoro  mois.  [IpoOueni  3apsan.  Jlunuwm
HaIpsKEHHOCTH DJIEKTPUIECKOTO MoJsA. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHIIMAIBHOCTh  3JICKTPOCTATHYECKOTO TMOJA. Pa3sHOCTh MNOTEHUHMANIOB U
HanpsbkeHue. lloTeHnuaneHas »SHeprus 3apsija B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHunan snekTpocTaTudeckoro mosisi. CBsA3b HANPSKEHHOCTU MOJIA U PA3HOCTH
MOTEHIUAJIOB JJISl  JIEKTPOCTATUYECKOrO0 MoJig (Kak OAHOPOJHOTO, TakK H
HEOHOPOJTHOTO).

[IpyuHIMT CYTIEPIO3UIIUN SIECKTPUUCCKUX TTOJICH.

[Tone Toueunoro 3apsima. I[lome paBHOMepHO 3apspkeHHOU cdepnl. [lone
pPaBHOMEPHO 3apspKeHHOro 1o o0béMy miapa. Ilome paBHOMepHO 3apsKEHHOU
OeCKOHEUHOM TUIOCKOCTH. KapTuHbl JMHUN HANpsSHKEHHOCTH HJTHUX TIOJNEH U
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsA0B.

JIMpAEeKTpUKU B AJIEKTPOCTATUYECKOM ToJie. [usnekTpruueckas IpOHUIIAEMOCTh
BEILIECTBA.



Konnencatop. DNEeKTpOEMKOCTh KOHAEHCATOpA. DIEKTPOEMKOCThH IJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE COEIMHEHUE KOHIEHCATOpPOB. IlocinenoBaTenbHOE COENMHEHHE
KOH/JIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrmxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: AJIEKTPOCKOIL,
DIEKTPOMETP, dBJEKTpOCTaTHUecKash 3al[uTa, 3a3eMJIEHHE JIIEKTPOINpPUOOPOB,
KOHJIeHCaTOphbl, reHepaTtop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLINI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIaPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIONIAAU IJIACTHH,
PACCTOSIHUS MEK1Yy HUMU U TUDJIEKTPUUECKON IMPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJISl 3apsHKEHHOTO KOHIEHCATOPA.

3apsiKa 1 paspsaka KOHJIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HaOmronenue mpeBpanieHus dHEPryuy 3apsiKEHHOT0 KOHAEHCATOpa B SHEPIHIO
M3JIy4YEHUS CBETOINO/A.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAIIECH KOHIEHCATOP.

Pacnipenenenne pa3HoOCTH MOTEHIIMAIOB (HAMPSHKEHWS) MPU MOCIEA0BATEIIbHOM
COEIMHEHUN KOHJEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHulil 31eKmpuyecKuil mox.

Cuia toka. [TocTosiHHBIN TOK.

VYCiloBUSL CYIIECTBOBAaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO ToKa. M cTouHMKH
toka. Hanpsikenue U u D]1C é.

3akod OMa i1l ydacTKa LEMu.

DJIEKTPUYECKOE COMPOTUBJIEHUE. 3aBUCUMOCTh COINPOTUBIIEHUSI OJHOPOIHOIO
MPOBOJIHMKA OT €ro UIMHBl M IUIOMIAAY [IONEPEYHOT0 CEYEHHUs. Y IEIbHOE
COIIPOTUBIICHUE BELIECTBA.

[locnenoBaTenpHOE, MapaJIEIbHOE, CMENIAHHOE COECIMHEHUE MPOBOJIHHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOTO TOKAa. TerioBas MOIIHOCTb, BBIAEIsAEMas HaA
pe3ucTope.



O/JIC u BHyTpeHHEE CONMPOTUBIICHHE UCTOYHMKA TOKa. 3aKoH OMa i MOJHOMN
(3aMKHYTO#) 3JeKTpuueckod 1enu. MomHocTh HucTOuYHHMKAa TokKa. KopoTkoe
3aMBbIKaHHUE.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHuyecknue YCTpOMCTBA M TEXHOJOTHYECKHME TIPOLECCHI:  aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK DJIEKTPUUECKON SJHEPTUU.

Hemoncmpauuu.

N3mepeHne CUITbl TOKa U HaIIPSKEHMUS.

HccnenoBanre 3aBUCMMOCTH CHIIBI TOKA OT HANPSDKEHUS IS PE3UCTOPA, JIAMITBI
HAKAJIMBAHMS M CBETOJINOAA.

3aBUCUMOCTh CONPOTHUBJICHUS UWIMHAPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
IUIOLIAAM MOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanye 3aBUCHMOCTH CHIIBI TOKa OT CONPOTHUBJIEHUS NPU NOCTOSHHOM
HaIPSHKCHUM.

[Ipssmoe m3mepenue 3/]C. KopoTkoe 3aMbIkaHHE raJbBAHUYECKOTO JIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

CrniocoObl coenuHeHnst UICTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMH UCTOYHHKA TOKA OT
CHJIBI TOKA B LIEIIN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenpHOro CONpOTUBIIEHUS IPOBOIHHUKOB.

HccnenoBanve 3aBUCHMOCTM CWJIBI TOKA OT HAlpsDKEHUS A JIaMIIbl
HaKaJIMBaHUSI.

YBenuueHue npejesia u3MepeHus amnepmerpa (BoJabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Hccnenosanne 3apucumocty DJ[C ralbBaHU4ECKOT0 JIEMEHTA OT BPEMEHH MPH
KOPOTKOM 3aMbIKaHHUH.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXAY MOJIOCAMH MCTOYHHMKA TOKa OT
CWJIbI TOKA B LEIH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HOW MOIIHOCTH MCTOYHHKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DNeKTpuyeckass  NPOBOAUMOCTb  PAa3JIMYHBIX  BELIECTB.  DIJIEKTPOHHAs
IPOBOJUMOCTh TBEPJBIX METAIOB. 3aBUCUMOCTb CONPOTUBIEHUS METAIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKMU. CobOcTBeHHas 17| puMecHast IIPOBOJIMMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B DJJIEKTPOJIUTAX. JEKTPOJIUTHYECKAs THUCCOLMAIIUS.
Onextpoinn3. 3akoHbl Dapanes A1 3IEKTPoIn3a.

OnexTpudeckuid TOK B razax. CaMOCTOSITENIbHBI U HECAMOCTOSATEIbHBII pa3psil.
PaznuuHble THIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.



TexHUYecKue YCTpPOMCTBA M MPAKTHYECKOE NPHUMEHEHHE: Tra30pa3psiaHbIe
JamIbl, BJEKTPOHHO-Ty4yeBass TpyOKa, TMOJYNPOBOJHUKOBBIE MPUOOPHL: OO/,
TPaH3UCTOP, (HOTOAUOM, CBETOAMOM, T'aJIbBAaHUKA, pa(UHUPOBAHHE MEAH, BBIIJIABKA
QIFOMUHUS, YJIEKTPOHHAsE MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTb CONPOTHUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB RJIEKTPOIUTOB.

3akoHsl ekTposmsa dapazes.

HckpoBoit paspsii ¥ IPOBOJIUMOCTE BO31yXa.

CpaBHEHHE MPOBOIMMOCTH METAIIIOB ¥ NOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HaGmroienne amexTpoiusa.

M3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanve  3aBUCUMOCTH  CONPOTUBJIIEHUS  TEPMOPE3UCTOpa  OT
TEMIIepaTyphl.

CHsATHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3mepeHus: (HU3NUECKUX BEJIMYMH C MCIOJBb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX H3MEPUTENBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JIaTYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTH U3MEpPEHUN (PU3MUYECKUX BEIIUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  HM3MEPEHUW,  HMCCIENOBAaHWM  3aBUCUMOCTEU
(Gu3MYEeCKUX BEJIMYMH, MPOBEpKAa NPEIJOKEHHBIX TUIOTe3 (BBIOOp U3 pador,
ONMMCAHHBIX B TEMAaTUYECKUX pazliesiaXx «YUEeHUUYECKUN IKCIIEpUMEHT, 1a00paTopHbIe
pabOoThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

Nzydenue kypca ¢pusuku yriay0iaéHHoro ypoBHs B 10 kiacce ocyniecTBisercs ¢
y4€TOM COJAEpKaTEIbHBIX MEXKIIPEAMETHBIX CBS3€d C KypcamMud MaTeMaTHKH,
OMOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie noHaAmMuUA, C6A3AHHbBIE C UZYUEHUEM MEMO0006 HAYYHO20
no3nanuA: SBICHUE, HAy4YHBIH (akT, TUNoTe3a, (pu3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJElb, HW3MEpPEHHE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, [T POBas 1adopaTopusl.

Mamemamuka: pemieHue cucteMbl ypaBHeHui. JIuneitnas ¢pyHkuus, mapadoda,
runepOona, ux Tpadhuku W CBOMCTBA. TpuroHomerpudeckue (yHKIUH: CHHYC,
KOCHUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO. BEKTOpHI
Y UX NPOEKLHUN HA OCU KOOPAUHAT, CJI0KEHHE BEKTOPOB.

Buonozua: mexanndeckoe ABW)KEHHE B JKUBOHM mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPIaHMU3MOB, TEIJIOBOE 3arpsA3HEHHE OKPYXKAIOLIEH Ccpenpl,
yTUiau3aluus OHOOPraHMYEeCKOro TOIJIMBA [ BBIPAOOTKH  «TEIJIOBOW» U
AIIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSHKEHUE M KANWLISPHBIE SIBJIEHUS B MPHUPOJE,
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.



Xumua: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJISIpHAs Macca, IOJIy4YeHHUE HAHOMATE€pUalOB, TEIUJIOBBIE CBOWCTBA
TBEPABIX TEJ, )KUJIKOCTENM WU Ta30B, KUAKUE KPUCTAIUIBbL, DJIEKTPUUYECKHE CBOMCTBA
METAJJIOB,  JJIEKTPOJIUTHYECKAs  JUCCOLMALIMS,  TrajbBaHUKA,  DJIEKTPOHHAs
MHUKPOCKOTIHS.

TI'eozpaghusa: BnaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: mpeoOpa3oBaHHE [BIKEHUH C HCIOIH30BAaHHEM MEXaHU3MOB,
Y4€T CYXOro U KHUJKOTO TPEHUSI B TEXHUKE, CTATUYECKUE KOHCTPYKIUU (KPOHIITEHH,
peméTyarble  KOHCTPYKIIMH), HWCIIOJIb30BAHUE 3aKOHOB COXpPAHEHUS MEXaHUKH B
TE€XHUKE (TUPOCKOII, BOAOMET U IPYTHUE), IBUTATEIb BHYTPEHHETO CrOpaHusl, HapoBast
TypOuHa, OBITOBOM  XOJOJWUJBHUK, KOHIUUMOHEpP, TEXHOJOTUU IOJyYEHUs
COBPEMEHHBIX MAaTEpPHAJIOB, B TOM YHCIE HAHOMATEPHUAJIOB, M HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHHUE JJIEKTPONpUOOpOB, Tra3opas3psIHbIC
JamIbl, MOJIYIPOBOAHUKOBBIE TPUOOPHI, FaJIbBAHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Macnummnoe noJe.

B3auMopaencTBrE MOCTOSIHHBIX MAarHUTOB U MTPOBOJHUKOB C TOKOM. MaruutHoe
nosne. Bektop MarHuTHOM MHAYKUWH. [[pUHOMN CyNEepIIO3UIIMN MAarHUTHBIX IOJEH.
JIMHMY MarHUTHOW WHIYKIIHH.

MarauTtHoe Mojie MPOBOAHMKA C TOKOM (TPSIMOTO MPOBOJHHKA, KATYIIKUA WU
KpyroBoro Butka). OneIT Jpcreaa.

Cuna AmMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHiia, €€ HampaBjaeHUE U MOJYJb. JIBU)KEHUE 3apssKEHHOM YacTHUIIbI B
OJIHOPOJHOM MarHuTHOM Tosie. Pabora cuibl JlopeHiia.

MaruautHoe nose B Beuectse. DeppoOMarHeTUKy, napa- U 1MaMarHeTUKH.

TexHu4yecknue yCTPOMCTBA M TEXHOJOTMYECKHUE TPOILECCHl: MPUMEHEHHUE
MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, SJECKTPOJABUTATEIIb
Axo0u, yCKOpUTEIH 3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

Kaptrna muHUN WHIYKIMY MAarHUTHOTO TOJIS TTOJI0OCOBOTO M TTOJIKOBOOOPA3HOTO
MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHuil MarHUTHOM MHAYKUIMH MOJS JJIMHHOTO MPSMOTO MPOBOJIHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlenctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

HaOnroienue nBUAKEHUS MMyYKa 3JIEKTPOHOB B MATHUTHOM IIOJIE.

[TpuHIIMTT EHCTBUS AJIEKTPOU3ZMEPUTEILHOTO MPUOOPA MATHUTOICKTPUIECKON
CHUCTEMBI.

Yuenuueckuii 3xkcnepumenm, n1abopamopusie padomol, PAKMUKYM.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.



HccnenoBanue cBONCTB (eppOMarHeTUKOB.

HccnenoBanue NeMCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenune cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIUU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBneHne  dNEeKTpOMarHWUTHOW MHAYKOMM. [IOTOK BeKkTOpa MAarHUTHOM
uaaykuuu. OJIC wHAykuuu. 3akoH AIIEKTPOMArHUTHOM uWHAyKuuu Papanes.
Buxpeoe anekrpuueckoe noiie. Toku Oyko.

O/1C uHIyKUMH B IPOBOJIHUKE, IBHXKYIIEMCS B OJJTHOPOJTHOM MarHUTHOM II0JI€.

[IpaBuiio Jlenna.

WunykTtuBHOCTh. Karymika WHIYKTUBHOCTM B LENH IOCTOSHHOTO TOKA.
Asnenue camonHaykuuu. JIC caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHHYeCcKue yCTPONCTBA U TEXHOJIOTMYECKUE MTPOLIECCHl: MHTYKIIMOHHAS T1€Ub,
COJICHOHU/I, 3allIUTa OT 3JEKTPU3ALMHU TEJI IPU ABUKEHUH B MATHUTHOM I10JI€ 3€MJIIH.

Jemoncmpayuu.

HaGmronenue siBjeHUs 3JIEKTPOMAarHUTHOM UHTYKIIUU.

Uccnenoanne 3aBucumoctd DJIC MHAYKIMH OT CKOPOCTM W3MEHEHUS
MarHMTHOTO MOTOKA.

IIpaBuno Jlenua.

[Tamenrie MarauTa B aTlOMUHHUEBOM (MEIHON) TpyOe.

SIBneHue caMOMHIYKIIHH.

Hccnenosanne 3aBucumoctd J/IC caMOMHAYKIIMM OT CKOPOCTHM W3MEHEHUS
CWJIbI TOKA B LIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanre sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Onpenenenue UHAYKIIMU BUXPEBOTO MAarHUTHOTO TOJIA.

HccnenoBanue siBJICHUS CAMOMHIYKIIMH.

C6opka MozIeIH 3JIEKTPOMAarHUTHOTO T'eHEPATOPA.

Pasnen 5. KosieOanust 1 BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarennHas cucrema. CBoOOIHEIE KOIcOaHUs.

["apMonnyeckue kosiebanus. KuHemMaTtnyeckoe M JIMHAMHYECKOE OIHCAHHUE.
DHEpreTuuecKoe OINMCAaHHUE (3aKOH COXPAHEHUsS MEXaHMYECKOW 3Hepruu). BriBon
JTUHAMHYECKOTO OIMMCAHUS TapMOHUYECKMX KOJIeOaHUM M3 UX HHEPreTHYECKOTo U
KMHEMAaTUYECKOTO OTTMCAHUS.

Amvmutyna u (daza konebanuil. CBsi3b aMIUIMTYAbl KOJIEOAHUW HMCXOAHOU
BEJIMYMHBI C aMITUTYIaMU KOJIeOaHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepuog u wacrora konebanuid. Ilepmom ManbIXx CBOOOJHBIX KOJEOAHUIA
MaTeMaTHYecKoro MmasTHuka. llepmon cBOOOAHBIX KoOJNEOAHMN MPYKUHHOTO
MasiTHUKA.



[TonsiTue o 3aryxaromux kKoneOaHusx. BeiHyxaennoie koneOanusi. Pe3onanc.
PesonancHass kpuBasd. BnusHue 3aryxaHuss Ha BHJI PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHMUECKHE MPOLECCHl: METPOHOM, YaChI,
KaueJu, My3bIKaJlbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

HabGmrogenne He3aBUCUMOCTH Mepuoja MajiblX KOoJeOaHW Tpy3a HA HUTHU OT
aMILUTATYBI.

HccnenoBanue 3aTyxarolUx KoJieOaHUMM M 3aBUCHUMOCTH NEPHOJA CBOOOIHBIX
KOJIEOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne KojeOaHUl TIpy3a Ha MACCUBHOM TNPYXHUHE C LEJbIO
(dbopMUpOBaHUS MTPEICTABICHUHN 00 UeaIbHON MOJENHN MIPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU NpHU KoJeOaHUAX Ipy3a Ha MpYKUHE.

HccnenoBanre BEIHYXICHHBIX KOJIEOAHUIA.

HaOmronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

W3mepenne mnepuoja CBOOOAHBIX KOJEOAHWH HUTSHOTO U MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHU Ha yIPyTrOM MO/ABECE.

N3yyeHue ABMKEHUSI HUTSAHOTO MasiTHUKA.

[TpeoOpa3zoBanue FHEPTUH B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY bl 3aTyXaOMIMX KOJIeOaHH.

HccnenoBanre BoIHYXICHHBIX KOJICOAHUI.

Tema 2. InexkmpomazHumHnsle Koebanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIC 3JIECKTPOMAarHUTHbIC KOJICOAHUS B
ueanbHOM KosiebaTeibHOM KoHType. @opmyrna Tomcona. CBsi3b aMIIUTYbI 3apsiia
KOH/ICHCATOpa C aMILTUTYI0M CHUJIbI TOKa B KOJIEOATETbHOM KOHTYpeE.

3aKOH COXpaHEHUs SHEPTUH B UACAITBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromniue AJEKTPOMArHUTHBIE KOJieOaHus. BrinyxaeHHbie
AJIEKTPOMarHuTHbIEC KOJIeOaHusl.

[lepemenHblii TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYAHOE U
JeICTByIOIEE 3HAYCHHE CHUJIbl TOKAa M HANpsOKEHHs MpU  pa3nuyHoud (opme
3aBUCUMOCTH MIEPEMEHHOI0 TOKa OT BPEMEHH.

CuHycoWaNbHBIA TIEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LEMNH CUHYCOWJAIBHOTO IEPEMEHHOTO TOKA. Pe30HaHC TOKOB.
Pe3onaHc HanpsxeHui.

UneanbHbiii  Tpancpopmarop. I[lpousBoacTBo, mepemadya U MOTpediieHHE
AIEKTPUYECKOUN SHEPTUH.

DKOJIOTUYECKME PHUCKM TIPU MOPOU3BOACTBE diekTposHeprun. Kynbrypa
VCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: DJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTPOIIepeay.



Hemoncmpauyuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCThH YaCTOThl CBOOOJIHBIX KOJECOAHUI OT MHAYKTMBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mopenb 3IeKTpOMarHuTHOTO TeHepaTopa.

BoiHyXIeHHbIE CUHYCOUATbHbIE KOJICOaHUSI.

Pesucrop, kaTylika MHIYKTUBHOCTH U KOHAEHCATOP B LIENU ITEPEMEHHOTO TOKA.

Pe3oHanc mnpH MOCIEOOBATENIbHOM COEIWHEHHWHU PE3UCTOpa, KATYLIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY cTpoiicTBO U TpUHLIUI IEUCTBUS TpaHcPopmarTopa.

Monenps TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

N3yuenne tpanchopmaropa.

HccnenoBanre MNEPEMEHHOIO TOKa Yepe3 IMOCIEeN0BAaTEIbHO COEAUHEHHBIE
KOHJICHCATOp, KaTyIIKy U PE3UCTOP.

HabntoieHue 31eKTpOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl HICTOUHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMaZHUMHbLE 0JIHDI.

Mexanuueckue BOJHBI, YCIOBHS UX pacnpoctpaHeHus. [lonmepeunbie u
IIPOJIOJIBHBIE BOJIHBL. Ilepmon, CKOpOCTh paclpoOCTpPaHEHHs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMUYECKHUX BOJH: OTpaXeHHe, IMpelloMIIeHHe, WHTep(epeHIus u
nupakius.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHNE OKPY>KAIOILIEH CPEbI.

DNEKTPOMAarHUTHHIE BOJIHBI. YCJOBHUSl M3JIYy4YEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTaus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, MPETOMIICHHE, MOJSpU3alus,
uHTEepPEepeHLUs U TudpaKIus.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpuMeHeHHE 3JEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHIMIIBI pagUOCBS3H U TeNeBUAEHUA. Pagunonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHHUUecKue yCTpOWCTBA UM MPAKTHUYECKOE MPUMEHEHUE: MY3bIKalbHbIC
UHCTPYMEHTHI, pajap, paauoNpUEMHHK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neun,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jlemoncmpayuu.

OOpa3zoBaHue U pacpOCTPaHEHUE MONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKa.

3aBUCHUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u audpakiuud MeXaHU4eCKUX BOJIH.



AKyCTHYECKHI1 pe30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

HabGnrogenue cBsi3M TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIUTYJIOM U
4acTOTOM KoJieOaHUM.

HccnenoBanre CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAKEHHE, MPEIOMIIEHUE,
noJisipu3anus, 1udpaxkius, HHTepepeHIINA.

Oo6nHapyxeHue nHPPaKPaACHOTO U YIABTPAPUOICTOBOTO U3ITyICHHM.

Yuenuueckuit skcnepumenm, nabopamopnwie padomuol, npakmukym.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3yyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHENHOE pacCIpOCTpaHEHUE CBETAa B OAHOPOIHOM cpexae. Jlyd cmera.
To4yeyHbIl HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBera. llocTpoeHue m3zoOpaxkeHuil B
1ockoM 3epkane. Chepuieckue 3epkaa.

[IpenomieHue cBeTta. 3aKOHBI MPETOMIICHUS CBeTa. AOCONIOTHBIN TMOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTenb mnpesioMiieHus. [[0CTOSHCTBO 4acTOTHI
CBETa U COOTHOILIEHUE JJIMH BOJIH IIPU IEPEX0/I€ MOHOXPOMATHYECKOTO CBETA YEPE3
IpaHUIly pa3zena ABYyX ONTUYECKUX CPE]I.

Xop nyueii B npusme. ucnepcus ceera. CnoxxkHblil cocTaB Oenoro ceera. L{ser.

[lonHoe BHyTpeHHee oTpaxeHue. [lpenenbHbI yroa MOJHOIO BHYTPEHHETO
OTPAKECHMUS.

Cobupatome U paccernBaromue JUH3bl. ToHKas iauH3a. POKYyCHOE pacCTOSIHUE
Y ONTHYECKas CUJla TOHKOM JHMH3bl. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUS TOHKOMU
chepuiecKoil JIMH3bI OT €€ T€OMETPUH U OTHOCUTEILHOTO TTOKA3aTels MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, 1aBAEMOE JIMH30M.

Xoa ny4a, MPOIIEANIEr0 JIMH3Y MOJ TPOU3BOJIBHBIM YIJIOM K €€ TJaBHOU
ontuueckor ocu. IlocTtpoeHune wu300pakeHUNW TOYKHM W OTpe3ka NPsIMOA B
cOOMpAIOIIUX U PACCEUBAIOIIMX JIMH3AX U UX CUCTEMAX.

OnTtuueckue mpubopbl. Paspemiaromias crnocoOHOCTh. [71a3 kak omnTuueckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BomnoBas ontuka. Mutepdepenmus ceeta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
HaOJII0/ICHUS] MAKCUMYMOB M1 MUHUMYMOB B MHTEP()EPEHIIMOHHOW KapTUHE OT JABYX
KOTEPEHTHBIX HCTOYHUKOB. [IprMepsl KilacCHuecKnX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus ceeta. Judpakiuronnas pemérka. Y clioBue HAOMIOACHUS TIaBHBIX
MaKCHUMyMOB TMpU TaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha JIU(MPAKIUOHHYIO
pEETKY.

[Tonspuzamnus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE TMPOLECCHl: OYKH, JIyIa,
HepUcKor, ¢oroanmnapar, MHKPOCKON, TPOEKIMOHHBIN ammapar, MOpPOCBETICHHE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Jemoncmpayuu.



3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

Habrogenue nogHOro BHyTpEHHEro oTpakeHus. Mojenb CBETOBO/IA.

HccnenoBanne X0J1a CBETOBBIX ITYYKOB YEpE3 MIIOCKOIMAPAUICIIbHYIO TIIIACTUHY
U [IPU3MY.

HccnenoBaHue cBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKpockona, TeJIeCKona.

HaOmronenue natepdepeHinm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

Habmonenue nudpakiuu cBeta.

N3yyenue nuppakinOHHON pEeETKY.

Habmronenne nudppakiinOHHOTO CIIEKTpA.

HabGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHue NOJISIPOUIOB JIJISl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

N3mepeHune nokazareiis npesioMIIEHUs CTEKJIA.

HccnenoBanue 3aBUCUMOCTU (POKYCHOT'O PACCTOSIHUS OT BEIIeCTBa (Ha MpUMepe
KUJKUX JINH3).

N3mepenrie POKYyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tonmyyenune n300paxeHusi B CUCTEME U3 ITIOCKOTO 3€pKaJia U JIMH3BI.

[Tomy4yenune n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Habmonenune nudpakuuu, nuHTephepeHIInN U MOJIIpU3alliy CBETa.

N3ydenue noysipu3anuu CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH JUAJICKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3IIYYCHUS HA IBYX IIEISIX.

HabGmronenue nucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepenue IHbI CBETOBOU BOJIHBI.

[TonyueHue criekTpa HW3JIy4eHHUs CBETOAMOJAAa TPHU IMOMOIIM JU(PpaKIIMOHHON
PELIETKMU.

Paznen 6. OcHOBBI CIeHUAIbHON TEOPHH OTHOCUTEIHLHOCTH.

['panuLBl TPUMEHUMOCTH KJIACCUYECKOM MexaHMKHU. [locTynarsl crienuanbHOU
TEOPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHON uHTepBall. [IpeodpazoBanus Jlopenua. YciaoBue
NPUYUHHOCTU. (OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH W
COKpAIEHUE JITTUHBI.

DHEPrust U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3p Macchl C DHEPrUed M UMITYJIbCOM PENSTUBUCTCKONW YACTULIBL. DHEPTHS
MTOKOS.

TexHuyeckue yCTpPOWCTBA U TEXHOJOTUYECKUE TMPOLECChl: CIYTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YyeHndyeckuil SKCIIEpUMEHT, JIa00paTOpHbIE PaOOTHI, MPAKTUKYM.



Onpenenenre UMITYJIbCa U SHEPTUH PEISTUBUCTCKUX YacTHI] (TIo ¢oTorpadusm
TPEKOB 3apsKEHHBIX YaCTHUIl B MATHUTHOM TIOJIE).

Paznen 7. KBantoBasi pusunka.

Tema 1. KopnycKynapho-80110601i 0yanu3sm.

PaBHOBecHOE TeMIOBOE W3IIydeHHE (M3JIydeHHE a0CONIOTHO YEPHOrO Teja).
3akoH cMmemienust Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®orordpdext. Onbitel A. I'. CronmeroBa. 3akonsl (oTodPdexra. YpaBHeHue
OuinmrenHa 1 poroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBneHue cBeTa (B YaCTHOCTH, JIABJICHHE CBETA Ha a0COIIOTHO MOTJIOIIAOILYIO
1 a0COJIIOTHO OTpaxarouryro noepxHocts). OnbiTel I1. H. Jlebenena.

BomHoBBIE cBOMcTBa yactull. Bosnbel ae bpoita. [{nuHa BosHbL Ae bpoia n
pa3Mepbl 00JIacTH JIOKATU3alMK JABUXKYIIEHCS dyacTulibl. KopmycKynspHO-BOJTHOBOM
nyanusMm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzMepeHudd B Mukpomupe. COOTHOILIEHUS HEONPEAeIEHHOCTEN
['eitzendepra.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIEKTPOMETP,
dboTosnemMeHT, (POTOAATUMK, TYHHEIBHBIH MHUKPOCKON, COJIHEUHas Oartapes,
CBETOAMO/.

Hemoncmpauuu.

®oTo3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBaHnre  3aBUCUMOCTH  CONPOTHBIICHUS  MOJYNPOBOJHHUKOB  OT
OCBEILIEHHOCTH.

CBeToaunon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanne GpoTope3nucTopa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccienoBanus Gororddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. @u3zuka amoma.

OnbITEl 1O HCCIENOBAaHUIO CTpoeHUsi atoma. [lmaHerapHas mojzens atoma
Pesepdopna.

[Toctynarel bopa. M3nydenue u norionieHne (POTOHOB MpHU MEPEexojie aToMa ¢
OJIHOT'O YPOBHSI SHEPTUHU Ha JIPYTOH.

Buapl ciektpoB. CrieKTp ypOBHEM 3HEPTUM aTOMA BOJOPO/A.

CrnoHTaHHOE U BBIHYKJIEHHOE U3nyueHue ceeta. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE TMPOLECCHl: CHEKTPAIbHbBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu.

Mopnens onsita Pesepdopna.

HabGnronenue JIMHeHyaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYUETUMKA MOHUZUPYIOIINX YACTHLI.



OmnpeneneHue JIMHBI BOJIHBI Ja3€PHOTO U3TyUYCHHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HaGmroienre TMHeN4aToro crnekTpa.

HccnenoBanre CIEKTpa Pa3peKEHHOrO0 aTOMAapHOTO BOJOPOJa M U3MEPEHUE
nocrosiHHoM Punbepra.

Tema 3. Qu3uka amomnoz20 A0pa u 31eMeHMAPHBIX YACHUY,.

Hyxnonnas mopens simpa ['eiizenOepra—MBanenko. 3apsin sigpa. MaccoBoe
qucio sapa. N30Tormsl.

PanuoaktuBHOCTh. Aunbda-pacnan. DIEKTPOHHBIA W TMO3UTPOHHBIM Oerta-
pacrnan. ['amma-n3nyyeHue.

3aKOH paJMOAKTHUBHOIO pacnaaa. PaanoakTUBHBIE H30TOINBI B  MPUPOJIE.
CBoNMCTBa HOHM3HUPYIOUIETO W3JIyYeHHs. BiHsHHE paJMOakKTUBHOCTH HaA >KHUBBIE
opranu3mbl. EcrecTBeHHbIN PoH nM3inydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepHbie cuibl. JledexTt maccer spa.

Anepuble peakuuu. Jlenenne u cuHte3 saep. SAnepusie peaktopsl. [IpoOiaemsl
YIIPABJISIEMOTO TEPMOSAIEPHOTO CHHTE3a. DKOJIOTHUYECKHUE ACTIEKThl PA3BUTHS SIC€PHOM
DHEPIETHUKH.

Metoasl perucTpalyy U UCCIIEIOBAHUS AIIEMEHTAPHBIX YaCTHL.

@yHIaMEHTaJbHbIE B3aUMOJCUCTBUA. bapuoHBI, ME30HBI U  JICNITOHBHI.
[IpencraBnenune o CrangaptHoi moenu. KBapk-riatooHHas MOAENb aaJpOHOB.

®usuka 3a npeaenamu CraHaapTHOM Mojenu. TémHas marepuss U TEMHas
DHEprusl.

EnuHcTBO Qusnueckoi KapTUHBI MHpA.

TexHn4eckre yCTpOWCTBA M TEXHOJIOTUYECKHUE MPOLECCHI: JT03UMETpP, Kamepa
Buiibcona, siiepHblil peakTop, TEPMOSAEPHBIN peakTop, aToMHas 6oM0a, MarHUTHO-
pe30HaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanne TpekoB 4acTHIl (TI0 TOTOBBIM doTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIOJIb30BAaHUEM JI03UMETPA.

N3ydeHne noraomeHus: OeTa-4acTUll aTFOMUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUH. [IpuKiIaHOE U MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpuMeHUMOCTH 3aKOHOB (U3HKKA I OOBSCHEHUS TPHUPOIBI
KOCMHYECKUX 0OBEKTOB.

Metonbpl aCTpOHOMHUYECKHUX HcciaeqoBaHUN. (COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIBI, PAJAOTEIECKOIBI, BHEATMOC(EpHAst aCTPOHOMHMSI.

Bun 3Bé3mHoro wueOa. Co3Be3aus, sIpKue 3BE3IBI, IUIAHETHI, MX BHUIAMMOC
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeuHas akTUBHOCTh. MicTounuk sHeprum CosHLa U 3BE3A.

3BE3/bI, UX OCHOBHBIE XapaKTepUCTUKHU. Jlnarpamma «CHEKTpalibHbIA KJIACC —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOM MOCIEJ0OBATEILHOCTU. 3aBHUCUMOCTh «Macca —
CBETHMOCTB» JIJI 3BE3]] TJIABHOM MOCIIEI0BATENBHOCTH. BHYTpEeHHEE CTpoeHNE 3BE3 .



CoBpeMeHHbIE TPEACTaBICHUS O MPOUCXOXKICHUM W 3Boyitonuu CoJiHIa U 3BE3.
DTanbl KU3HU 3BE3.

Mineunsiii Ilyte — nHama [amaktuka. Ilonokenwme u aBwxkeHue CoaHua B
lNanaktuke. Tunsl ragaktuk. Paguoranmaktuku u KBasapbl. UEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacmmupenne Bceenennoii. 3akon Xa06ma. Paz0eranme rajpakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE H3ydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue navnwoenus.

HaGmrogenust 3B€3gHOr0 HeOa HEBOOPYKEHHBIM TIJIA30M C HCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN JJIsI ONIPEACICHUS TT0JIOKEHUSI HEOECHBIX O0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3/1Ms CEeBEpHOro MOJIyIIapHs U IPKHUE 3BE3/bI.

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

Pu3n4ecKuil MPaKTUKYM.

CnocoObl u3mMepeHus: PU3NUECKUX BEJIMUMH C UCIOJIH30BAaHUEM AHAJIOTOBBIX U
U(POBBIX H3MEPUTENBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JIaTYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCHUTEJIbHBIC TOTPEIIHOCTH M3MEpPEHUN (U3MUECKUX BEITUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX  M3MEPEHUW,  HMCCIECNOBAaHMM  3aBUCHUMOCTEHU
Gu3MYEeCKUX BEJIMYMH, MPOBEpKAa NPEIJOKEHHBIX TUIOTe3 (BBIOOp U3 pador,
OMMCAHHBIX B TEMAaTUYECKUX pazliesiaX «YUeHHUECKHI SKCIEPUMEHT, JJa00paTOpHbIC
paboThI, MPAKTHKYM).

Oo6o001maoee MOBTOPEHUE.

OO0o0uieHe M cucTeMaTH3alus COJEpXKaHMs pa3fenoB Kypca «MexaHukay,
«MonekynspHas Qu3nuka U TEPMOJUHAMUKAY, «DNEKTpoAMHAMUKay, «Konaebanus u
BOJTHBI», «OCHOBBI CHEIUAIBHONW TEOPUU OTHOCUTEILHOCTHY, «KBaHTOBas (pu3nKay,
«DEeMEHTBI aCTPOHOMUU U aCTPODUIUKIY.

Ponb pu3nku 1 acTpOHOMHUM B 9KOHOMHYECKOM, TEXHOJIOTMUECKOU, COLIMAIbHOM
U 3TUYECKON cepax NesTEILHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU U aCTPOHOMUHU
B COBPEMEHHOM  HAay4yHOM  KapTUHE  MHUpPa, 3HAUYEHUE  OINKCATEIIBHOW,
CUCTEMATU3UPYIOIIEH, OOBICHUTEILHON U MPOTHOCTHYECKON (YHKIHUNA (PU3NIECKOn
TEOpUH, POJIb GU3MUECKON Teopur B (POPMUPOBAHUH MPEIACTABICHUN O (HHU3UIECKOM
KapTHUHE MHUpa, MECTO (PU3NUECKON KapTUHBI MUpa B OOILIEM PSAIYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3M.

Nzyuenue kypca ¢pusuku yriayOiaéHHOro ypoBHs B 11 kimacce ocyuiecTBisieTcs ¢
Y4ETOM COJAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypcamMHd MaTEMaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnovle nOHAMUA,CEA3AHHBIE C U3YUEHUEM MEMO006 HAYUHO20
nOo3HaHuA: SBIICHUE, HAY4YHBIM (akT, rumore3a, (u3nyeckas BeTWYMHA, 3aKOH,
Teopusi, HAOMIOIEHWEe, OKCIEPUMEHT, MOJCIUPOBAHNE, MOMACIb, W3MEPECHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1ad0paTopusl.



Mamemamuka: pelIeHWE CHCTEMbl YPaBHEHUH. TpPHUTrOHOMETPHUYECKHE
(GYHKIIUM: CHUHYC, KOCHUHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKJIECTBO. BEKTOpPBI M MX IPOEKIUU HAa OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB.
[TpousBoguble 3neMeHTapHbIX ¢QyHKIU. [lpu3zHaku noa00MS TPEyroJIbHUKOB,
OIIpe/IeNICHUE MIIOMAAN MIJIOCKUX (HUTryp U 00bEMA TEIL.

Buonozus: »nextpuueckue SBICHUS B JKUBOM MpHUpoOJE, KojeOaTelbHbIE
JNBW)KCHUS B JKHBOW MNPUPOJAE, DKOJOTMYECKUE PHUCKA IPU  IPOU3BOJCTBE
JIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKarolled  Cpelsl,
YJIBTPa3BYKOBasl JUArHOCTHKA B MEAMIIMHE, ONTUYECKUE SBJICHUS B )KUBOU IIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAss CTPYKTypa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTATNIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAJIN3.

TI'eocpagpua: MmarauTHbIE TIONIIOCA 3EMIIH, 3aJI€KHM MarHUTHBIX Py, GOTOCHEMKA
3eMHOM MMOBEPXHOCTH, ceiicmorpad.

Texnonocua: TPUMEHEHHE IIOCTOSIHHBIX  MAarHuTOB, DJJIEKTPOMArHUTOB,
ANEKTpOoJABUTaTENb SIKOOM, reHepaTop MEePEMEHHOTO TOKa, WHIYKIIMOHHAsA I€Yb,
JMHUAWA DJIEKTPOIIepeay, AJIEKTPOABUTATENb, PANAp, PAOUONPHUEMHUK, TEIEBU30DP,
anTeHHa, Ttene@oH, CBY-neub, ynbTpa3ByKOBas JWAarHOCTUKA B TEXHHUKE,
IPOEKLMOHHBIN ammapaT, BOJIOKOHHAsl ONTHKA, COJIHEYHas OaTapes, CIyTHUKOBBIE
NPUEMHUKH, sJIEpHAs JHEPreTUKA U DKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O
OBPA30BAHUAJIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yabTaTbl OCBOEHUS y4eOHOTO npeaMera «DPu3nka» JOJIKHBI
OTpa)kaTb TOTOBHOCTb UM  CIIOCOOHOCTh  OOy4aromuxcs PpyKOBOJCTBOBAThHCS
C()OPMUPOBAHHON BHYTPEHHEW NO3UIMEH JMYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTalUWi,  TO3UTHBHBIX  BHYTPEHHUX  yO€XKIEHUH,  COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM [IEHHOCTSM POCCHMCKOr0 OOIECTBa, pPACIIMPEHUE KU3HEHHOIrO
ONbITA M OMbITA ACATEIBHOCTH B IPOLIECCE PEATU3ALMH OCHOBHBIX HaIlpaBICHUMN
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:
rPa’AaHCKOI0 BOCIIUTAHMA:

e c(hOpMUPOBAHHOCTH T'PAKIAHCKOM MO3UIMU OO0YYAIOLIErocsl KaK aKTUBHOIO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO O0IIECTBA;

e TIPUHATHE TPAJULUUOHHBIX OOIIEYETIOBEUYECKHMX T'YMAHUCTHUECKUX H
JEMOKPaTHYECKUX LIECHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO AESTEIBHOCTh B MHTEpECAX IPAKIAHCKOIO
oOlIecTBa, y4yacTBOBaTb B  CcamMOylpaBiI€HMM B  00pa3oBaTEIbHON
OpraHu3allly;

e yYMEHHE B3aUMOJIEWCTBOBATh C COUMAJIBHBIMU UHCTUTYTaMH B COOTBETCTBUU
¢ UX QYHKIUSAMHU U Ha3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTApPHOW U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUHOTHYECKOT0 BOCTIMTAHNS:

e chOpMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UIECHTUYHOCTH,
NaTPUOTHU3MA;

e IIEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSAM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OILIGHHWBATh CUTYallUI0 U MPUHUMATh OCO3HAHHbBIE pPEIEHUS,
OPUEHTUPYSACh Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM
YHUCJIE B IEATEIILHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOECHUE YCTOMUMBOIO OYIyIIETO.

3CTETHYECKOr0 BOCIIUTAHUA:

e 3CTETUYECKOE OTHOUIEHUE K MUPY, BKIKOYAsl ICTETUKY HAYYHOTO TBOPYECTBA,
IPUCYIIETO (PU3NUECKON HAyKe.

TPYAOBOI'0 BOCIIMTAHHSA:

e UHTEpPEC K pa3auuHbIM chepam MpodeccrnoHaNIbHON AESITENTbHOCTH, B TOM
YHClie CBSA3aHHBIM C (PM3UKOW M TEXHHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIM
BbIOOp Oynayiedt mpodeccuu W peaan30BbIBaTh COOCTBEHHBIE XU3HEHHBIC
IUUIaHBL;



TOTOBHOCTB M CIIOCOOHOCTh K 00OpPa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCcTH
(bU3HKHM HA TIPOTSKCHUH BCCH KU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(OpPMHUPOBAHHOCTh HIKOJOTUYECKON KyJIbTYPhl, OCO3HAHHUE TJI00ATHLHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JCHUCTBUUA B OKPYXKAIOIIEH Cpele Ha
OCHOBE 3HAHUS LIeJIeH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacUIMpEeHHUE OIbITa JAESITENIbHOCTH HKOJIOTMYECKON HAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HMKe.

IHEHHOCTU HAYYHOI'O MMO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTU HAYYHOM [E€ATEIIbHOCTH, TOTOBHOCTH B IPOLECCE
u3ydeHus: (U3NKUH OCYIIECTBIISITH MPOEKTHYI0 M HUCCIEJOBATEIBCKYIO
NEATEeIIbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUA
ba3oBble 1oruyecKkue 1eMcTBUA:

CaMOCTOSITEIbHO  (OpPMYJIUPOBATH W aKTyaJu3UpoBaTh  MOpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAEHATh LEJIU JESITEIbHOCTH, 3aJaBaTh I1ApaMETPbl U KPUTEPUH HX
JIOCTHXKECHUS,

BBISIBIIATH  3aKOHOMEPHOCTH U MNPOTHUBOPEYMSI B  PacCMaTPUBAEMBIX
bu3YeCcKuX SIBICHUSIX;

pa3pabaThiBaTh TUIAH pEHIECHUs MPOOJEMBbI C YYETOM aHaIM3a WMEIOIINXCS
MAaTE€PHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B  JICSTEIBHOCTh, OILCHUBATH COOTBETCTBUE
pEe3yJIbTATOB LIESIM, OLICHUBATh PUCKHU MOCIIECACTBUN NESATEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCIOBHUSX PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaenoBarebCKHe 1eHCTBUA:

BJIAJICTh HAYYHOW TEPMUHOJIOTHCH, KIFOYCBBIMH IMOHITHSIMU U METOJaMHU
buznueckoil HayKu;

BJIaJIETh HABBIKAMU Y4€OHO-MCCIIEIOBATEIBCKOW M TIPOCKTHOM JAEATEeIbHOCTH
B 00acTH (U3UKH, CIIOCOOHOCTHIO M T'OTOBHOCTBHIO K CaMOCTOSTEIbHOMY
MIOMCKY METOJOB peUleHHs 3a7ad (PU3HMUECKOro COAEpKaHMS, MPUMEHEHUIO
Pa3IMYHBIX METOAOB TIO3HAHUS;

BJIAJETh BHUJIAMHU JICATEIBHOCTH IO TIOJyYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIPETANY, TPEOOPa30BaHUI0 M MPUMEHEHUIO B PA3IUYHBIX y4EOHBIX
CUTyallUsiX, B TOM YHUCJIE TMPH CO3JaHMHM Y4YEOHBIX MPOEKTOB B 00JaCTH
bus3ukwy;



BBISIBJISITH [IPUUMHHO-CJICACTBEHHbIE CBA3M W AaKTyaJU3UpOBaTh 3ajady,
BBIIBUTATh TUIIOTE3Y €€ PELICHHs], HAXOIUTh ApTYMEHTHI ISl TOKa3aTeIbCTBa
CBOUX YTBEpKJICHUI, 3a]1aBaTh MapaMeTpPbl U KPUTEPHH PELICHHUS;
aHAJTM3UPOBaTh TMOJNYYCHHbIE B XOJE€ peIICHUs 3aJayd pPe3yJbTaThl,
KPUTUYECKH OIICHMBATh MX JOCTOBEPHOCTh, NMPOTHO3UPOBATH M3MEHEHHE B
HOBBIX YCJIOBHUSX;

CTaBUTh M (POPMYJIHPOBAaTH COOCTBEHHBIC 3a/ladyll B 00pa30BaTEIbHON
JeSITEeTLHOCTH, B TOM YHCIIE IPU U3yYeHUH (DU3UKH;

JlaBaTh OLICHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh IPHUOOPETEHHBIH OIBIT;

yMETh MEpPEHOCUTHh 3HAHUS 10 (HU3MKE B MPAKTHUECKYIO 00JIacTh
KU3ZHEICSATCIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ unpopmaumeii:

BJIAJ€Th HAaBBbIKAMH IMOJYYEHUS MHPOpMaUuud (PU3HUECKOTO COAEPHKAHUS W3
VCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSTENIBHO OCYIIECTBIISITh IOUCK, aHAJINU3,
CUCTEMATH3allMI0 U HUHTEpIpeTanuio HMHGOpMalUuu pa3iudHbIX BHUJIOB U
(dbopM npeacTaBIeHuUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIHH;

UCIIOJIb30BaTh  CPEACTBA HH(POPMALIMOHHBIX H  KOMMYHHKAalMOHHBIX
TEXHOJIOTMA B  PEUICHMM  KOTHUTUBHBIX, = KOMMYHHMKAaTUBHBIX U
OpPraHM3allMOHHBIX 3aJady C CcoOJoJeHHeM TpeOOBaHUI 3IProOHOMUKH,
TEXHUKH O€30MacHOCTH, TUTUEHBI, pPecypcocOepexeHusi, MPaBOBBIX U
TUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

co3JaBaTh TEKCThl (DU3UUECKOTO COAEP)KaHMUS B Pa3IMYHbIX (popmaTax c
yuy€TOM Ha3HadeHHss HUHPOpMallMu U LEJIEBOM ayauTOpUH, BbIOUpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIHU3aIIH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

OCYIIECTBJISITh  OOIIEHHEe Ha Ypokax (U3MKM W BO BHE-YPOUYHOMU
JIESITENBbHOCTH;

pacmo3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTyallMi ©  CMST4Yath
KOH(JIUKTHI;

Pa3BEPHYTO W JIOTUYHO H3JaraTh CBOK TOYKY 3PEHUSA C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

MMOHUMAaTh U WCIIOJIb30BATh MPEUMYILECTBA KOMAaHIHOW W WHAUBHUIYAJIbHON
pabdoThI;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJUIEKTUBA;

NPUHUMATh LIEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHUPOBATH AEUCTBUSA IO €€ JOCTUKEHUIO: COCTABIIATh IUIaH JIEVCTBUM,
pacnpenemnsaTh Pojau ¢ YIETOM MHEHHA YYaCTHHKOB, OOCYKIIaTh PE3yJIbTAThI
COBMECTHOM paboThI;



e OLEHMBATh KAauyeCTBO CBOEr0 BKJAJa M KaXJOr0 YYACTHHKA KOMaHIbl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

e IIpenjaraTb HOBBIE IIPOEKTHI, OLIEHWBATh WJEH C TO3ULIHUHU HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

e OCYHLIECTBJISAITh IO3UTHBHOE CTPATErMUECKOE TIOBEJIECHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:

e CaMOCTOSITEJIBHO OCYILECTBJISATH [MO3HABATEIbHYIO AESTEIBHOCTh B 00JACTH
GU3MKN ¥ aCTPOHOMUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

e CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEIIECHUS PACUYETHBIX M KAaYECTBEHHBIX
3a/a4, TUIaH BBINOJHEHUS MPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTCHUM;

e J1aBAaTh OLEHKY HOBBIM CUTYallUsM;

e pacHMpATh pAMKH YYEOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

e JeNlaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OILICHUBATh IPUOOPETEHHBIN OIBIT;

e cmnocoOcTBOBaTh (OPMHUPOBAHUIO M TPOSBICHUIO JPYAUIMU B 00JacTU
(GU3MKK, TOCTOSHHO TMOBBIIATh CBOW 0Opa30BATENbHBIA M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e JIaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

e BIIQJIETh HABBIKAMHM  [IO3HABaTENIbHOW  pediaekcuu Kak  OCO3HaHUs
COBEPIIAEMBIX JEWCTBUI M MBICIUTENBHBIX IPOLIECCOB, UX PE3YJIbTAaTOB U
OCHOBaHUI;

e HCIOJb30BATh MPUEMBI pedIEeKCUU JIJIsl OLIEHKU CUTyalluu, BbIOOpa BEPHOIO

pelieHus;

e YMETh OILIEHMBAaTh PUCKM WU CBOCBPEMEHHO IPUHUMATh PEUICHHUS [0 HX
CHIKECHUIO;

e IPUHHMATh MOTHBBI M apryMEHTHl APYIUX IIPU AHAIW3€ PE3YyJIbTaTOB
JIEeSITETbHOCTH;

e TPUHHUMATH Ce0sl, MOHMUMAs CBOU HEJOCTATKH U IOCTOMHCTBA,;
e TMPUHMMATH MOTHBBI W AapPryMEHTHl JIPYTUX TPU aHAIM3E PE3yJIbTaTOB
NEeSATEeTLHOCTH;

e TIpHW3HABATh CBOE MPABO W MPABO JAPYTUX HA OIMINOKH.
B mpomecce AOCTHMKEHHSI JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS IPOTPAMMEI IO
dbusuke IS YpoOBHA cpeaHero oOmero oOpa3oBaHuss |y OOydYarommxcs
COBEpIICHCTBYETCS AMOIIMOHATTLHBIN WHTEJUICKT, TIPEATOIar Ao
c(OPMUPOBAHHOCTD:



CaMOCO3HaHMUS, BKJTFOYAFOITIETO CIIOCOOHOCTH MIOHUMATh cBOE
OMOIIMOHAJIEHOE COCTOSIHWE, BHJICTh HAIIPABJICHUS PAa3BUTHUS COOCTBEHHOM
AMOIIMOHAJILHOM c(pepbl, ObITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHUs, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEIECHHE, CIIOCOOHOCTh aJalTUPOBATHCSA K
OMOIIMOHAJIEHBIM HW3MEHEHUSIM W TPOSBIATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOUIEH CTpeMJIeHHuE K JOCTHXKEHHUIO LIeJ U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEMCTBOBaTh, UCXOJA W3
CBOMX BO3MOXHOCTEH;

OMIIATHH, BKIIOYAIOIICH CITOCOOHOCTh MMOHUMATh SMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €ro TPH OCYIICCTBICHWH OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB,  BKJIIOYAIONIMX  CIOCOOHOCTh  BBICTpamBaTh
OTHOIICHUS C JPYTUMHU JIIOJbMH, 3a00THUTHCSA, TPOSBIATH HWHTEPEC U
paspeiiatb KOH(MIUKTHI.

HPEAMETHBIE PE3YJIbTATBI
K xoniy o6ydenus B 10 knacce nipeiMeTHbIE pe3yibTaThl HA YIIyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

NOHMUMAaTh  pOJib  (PU3UKM B  SKOHOMHUYECKOW, TEXHOJOTHYECKOW,
HKOJIOTUYECKOM, COIMAIBLHON M 3TUYECKON cdepax NesTeTbHOCTH YeOBeKa,
pOJIb U MECTO (PU3UKU B COBPEMEHHOM HayuyHOH KapTHHE MHpa, 3HAUCHHE
ONMHCATENIbHON, CUCTEeMATU3UPYIOIIEH, O0BICHUTEILHON U MPOTHOCTUYECKON
GyHKUMNA (DU3UYECKON TEOpHUM — MEXAHWKH, MOJEKYISpHOW (U3UKKA U
TEPMOJUHAMMKH, poiib  (uanyeckod  Teopun B (HOPMHPOBAHUU
MPEICTaBIICHUN 0 (U3NUECKON KapTUHE MUPA;

pa3ianyaTh YCIOBUS MPUMEHUMOCTH MOJeNel (U3NYECKUX Tel U MPOLECCOB
(sBJeHUI): WHEpIMalbHAas CUCTEMa OTCYETA, Aa0COJIIOTHO TBEPIOE TEJO,
MaTepuaibHas TOYKAa, PABHOYCKOPEHHOE IBMXKEHHUE, CBOOOJIHOE IMaJeHuE,
abcoyroTHO yripyrast nedopmariusi, abCOMIOTHO ympyroe U abCOIIOTHO
HEYNpyroe CTOJKHOBEHMs, MOJEIN Tra3a, KUAKOCTH U  TBEPIOTO
(KpUCTaJLIMYECKOTO) Teja, MACANbHBIA ra3, TOUYECYHBIN 3apsl, OAHOPOIHOE
AIEKTPUUECKOE TO0JIE;

paznuyath yciaoBusl (CpaHUIbI, OOJACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TIOHMMAaTh BCEOOLIMH XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBACHATH MEXAHUYECKHWE TPOLECChl U  SBICHHUS,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHMSI U 3aKOHBI MEXAHUKU (OTHOCUTEIbHOCTh
MEXaHUYECKOTO JBWXXEHHS, (POPMYyJIbl KUHEMATHKH PABHOYCKOPEHHOTO
IBUKEHUSI, TpeoOpazoBaHusi lammumes Il CKOPOCTH M TEpEeMEUICHHS,
3aKOHbI HbIOTOHA, IPUHIIMI OTHOCUTENIBHOCTU ['anmuies, 3aKOH BCEMUPHOTO



TATOTEHUS, 3aKOHbI COXPAHCHUSI UMITYJIbCA U MEXAHUYECKON YHEPIUH, CBSI3b
paboOThI CHIIBI C U3MEHEHHEM MEXaHUYECKOU IHEPTrUH, YCIOBUS PABHOBECHS
TBEPJOrO TeJa), MPU ITOM HCIOJIH30BATh MATEMAaTUYECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCJIOBHS MPUMEHUMOCTH (U3HYECKUX 3aKOHOB:
npeoOpa3zoBanuii ["anumesi, BTOporo u TpeTbero 3akoHoB Hbi0TOHA, 3aKOHOB
COXPAHEHHS] HMIYJIbCA M MEXAHUYECKOM JHEPruH, 3aKOHA BCEMHUPHOTO
TATOTEHUS;

aHAIM3UPOBaTh U OOBSACHSATH TEIJIOBBIE MPOLIECCHl U SBJICHUS, WCIOJb3Ys
ocHoBHble ToNokeHUsT MKT wu  3akoHBI MOJEKyJIsIpHOM (U3UKU U
TEPMOJMHAMUKUA  (CBS3b  JIABJEHUS MACAJIBHOTO Ta3a CO CpeaHei
KMHETUYECKOW DSHEPrUed TEIUIOBOTO JBMXKEHUS M KOHIIEHTpPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEHIECTBA CO CPEIHENM KHHETUYECKOU
DHEPrUeu TEIUIOBOTO ABWXKEHUSI €r0 YaCTHUL, CBSI3b JABJICHUS WJICATBHOIO
raza C KOHILEHTpaUMEed MOJEKYJ M €ro TEeMIIEpaTypou, YpaBHEHHUE
MenpneneeBa—Kianeiipona, mnepBbIA  3aKOH  TEPMOAWHAMHUKH,  3aKOH
COXpPAaHEHMSI PHEPTUM B TEIUIOBBIX Mpolleccax), MPU ITOM MCIOJIb30BAThH
MAaTEMAaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHUS IMPUMEHUMOCTH
ypaBHeHus1 MeHeneeBa—Knanelpona;

aHAIM3UPOBATh U OOBICHATDH DJIEKTPUUYECKUE SIBJICHUS, UCTIOIb3Ysl OCHOBHbIE
MOJOKEHUSI M 3aKOHBl  JJIEKTPOAMHAMUKU  (3aKOH  COXpaHEHHUs
AIEKTPUYECKOTO 3apsa, 3aKOH Kynona, MOTECHIUAIBHOCTh
AIEKTPOCTATUYECKOTO MOJISI, TPUHLMI CYNEPIIO3ULIUU IEKTPUUECKUX TIOJIEH,
IpU ATOM YyKa3biBasg YCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a Takxke
MPAKTUYECKN BaXKHBIE COOTHOIIEHHMS: 3aKOHbI OMa ISl ydacTKa LENHu U I
3aMKHYTOM JJIEKTpUYecKoW 1nenu, 3akoH JDxoyms—Jlenna, mnpasuia
Kupxroda, 3axonsl @apanes a1 dJI€KTpoau3a);

ONMUCHIBATh (PU3UYECKHE TIPOLECCHl U SIBIICHUS, WCIOJIb3YS BEIUYUHBI:
IIEpEMELICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TE€JIAa U CHUCTEMBI TEJl, CUJIA,
MOMEHT CHJIbI, TaBJIECHUE, TOTECHIIMAIbHAS SHEPTUsl, KWHETUYECKAsT SHEPIrus,
MEXaHU4YeCKasi dHeprusi, paboTa CHUJIbI, IEHTPOCTPEMHUTEIHLHOE YCKOPEHHUE,
CUJla TSDKECTH, CWia YOPYrOCTH, CHUJa TPEHUS, MOIIHOCTb, JHEPIrus
B3aMMOJICUCTBUS Tela ¢ 3eMiiéi BOIM3U €€ MOBEPXHOCTH, SHEPTHS YIIPYroi
nedopmarii IPYKUHBI, KOJIWYECTBO TEIUIOTHI, a0CONIOTHAs TeMIiepaTypa
Tena, paboTa B TEPMOJWHAMHKE, BHYTPCHHSIS DHEPrus HACaIbLHOTO
OJIHOATOMHOT'0 Ta3a, paboTa HIAEaTbHOTO Ta3a, OTHOCUTEJbHAS BJIAXKHOCTH
Bo3ayxa, KIIJl wnpeanbHOro TEmiaoOBOIO IBUTATENs; JJIEKTPUUYECKOE IIOJIE,
HaNpsKEHHOCTh  AJIEKTPUYECKOTO TOJIS,, HANPSHKEHHOCTHh IOJII TOYEYHOTO
3apsiia WM 3apsSOKEHHOrO 1Iapa B BAKYYME U B JIMDJIEKTPUKE, MOTEHIMAI
AIEKTPOCTATUYECKOrO IMOJSA, Pa3sHOCTh IMOTEHIHMAJOB, JJIEKTPOABUKYILASL
cuia, Ccuia TOKa, HaIpsSKEHHE, MOIIHOCTh TOKa, JJIEKTPUYECKass EMKOCTb
IJTIOCKOTO KOHJIEHCATOpa, COIIPOTHUBIICHUE y4acTKa enu c
MOCIIEIOBATENBHBIM W MapaJUICIbHBIM COCIMHEHUEM PE3UCTOPOB, DSHEPIrUs
AIEKTPUYECKOTr0 NOJII KOHAEHCATOPA;



OOBSICHATH OCOOCHHOCTH MPOTEKaHUsS (PU3MUYECKUX SBICHHIM: MEXaHUYECKOE
JBUKEHHE, TEIJIOBOE ABI)KEHHE YACTHIl BEIECTBA, TEIIOBOE PaBHOBECHE,
OpOoyHOBCKOE IBMXEHHE, NU(pPy3us, ucnapeHue, KUMEHUe U KOHIACHCALUs,
IUIABJICHUE W KPUCTAJUIM3alUs,  HAIpaBJIE€HHOCTb  TEIUIONEpenayH,
AJIEKTpU3aLUs TeJl, HKBUIIOTCHIMAIBHOCTh IIOBEPXHOCTH 3apSKEHHOTO
IPOBO/IHUKA,

IPOBOJUTH HCCIENOBAHUE 3aBHUCHUMOCTH OJHOW (PU3NYECKOW BEIUYUHBI OT
JPYTrOM C UCIIOJIb30BAHUEM MIPSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHUpOBaThb  pPE3yJbTaTbl  IOJIYYEHHOHM  3aBUCUMOCTH
¢uznyecKkux BENMYMH B BHUAE TpapuKOB C y4E€TOM  aOCOJIOTHBIX
MOTPEIIHOCTEN U3MEPEHH, JIeNaTh BBIBOJIBI 10 Pe3yIbTaTaM MCCIICIOBAHMS,
IPOBOJANTH KOCBEHHBIE HW3MEpPEHUS (PU3NYECKUX BEIUYHMH, TPU ITOM
BbIOMpaTh ONTHUMAJbHBIA METOJ HM3MEPEHMs], OLEHUBATh AaOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOAUTH OMBITHI MO MPOBEPKE MPETOKEHHOW THUMOTE3bI: TUIAHUPOBATH
IKCIIEPUMEHT, COOMpaTh IKCIEPUMEHTAIbHYIO YCTaHOBKY, aHaJHU3WPOBATH
NOJlyYEHHBIE pe3yJbTaTbl M JENaTh BBIBOA O CTaTyce MpPeasIOKEHHON
TUIIOTE3bI;

co0ro1aTh npaBuiIa 0€30MacHOro TpyJa MpH MPOBEACHUU HCCIEIOBAaHUI B
paMKax y4eOHOTO JKCIIEPUMEHTA, IPaKTUKyMa 151 y4eOHO-
UCCIIEOBATENIbCKOM W NPOEKTHOM JEATEIBHOCTH C  HCHOJIb30BAHUEM
U3MEPUTETHLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

pemiath pacuy€THbIC 3aJjadd C SBHO 3aJaHHOM W HEABHO 3aJaHHOM
(Gu3MYeCcKO MOJENbI0: HAa OCHOBAaHMM aHAlM3a YCJIOBUA OOOCHOBBIBATh
BBIOOp (pr3mUecKoil Mojenr, OTBEYaroLeil TpeOOBaHUAM 33aa4H, IPUMEHSITh
¢dbopMyITbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThI (PU3UUECKUX TEOpUd Tpu
UCIIOJIb30BaHUU MAaTEMaTHUYECKUX METOJIOB pELIEHUs 3ajaad, MPOBOIUTH
pacuéTel Ha OCHOBAHMWU MMEIOIIMXCS JaHHBIX, aHAIM3UPOBATh PE3yJIbTaThl U
KOPPEKTUPOBATHh METOJIbI PEIICHUS C YUYETOM MOTyUYEHHBIX Pe3yIbTaTOB;
penaTh Ka4YeCTBEHHBIE 3a/1auM, TPEOYIoIue MPUMEHEHHS 3HAHUN U3 Pa3HBIX
pa3zenoB Kypca (pU3MKH, a TaK)Ke UHTErpallui 3HaHUM U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO  LMKJA: BBICTPAWBaTh JIOTHYECKYIO  ILIETIOYKY
paccykJIeHUH C Omopoll Ha H3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndeckue SBICHUS,

UCTIONB30BAaTh  TEOPETHUECKHE 3HAHUA [UIsl OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB pabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

IPUBOJUTH MPUMEPHI BKJIaAAa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B 00BACHEHUE MIPOLIECCOB OKPYKAIOILEr0 MUpa, B pa3BUTUE
TEXHUKHU U TEXHOJIOTHl;

aHaAJIM3UPOBaTh M OLIEHUBATH MOCIEACTBHUS OBITOBOM M MPOU3BOJCTBEHHOU
JESTENIbHOCTH YeNIOBEKa, CBSI3aHHOM C (PU3WYECKUMHU TMPOILIECCaMH, C
HO3ULMI 3KOJIOTMYECKOW O€30I1aCHOCTH, MPENCTABICHUM O palMOHaIbHOM



IPUPOAOIIOIB30BAHUN, a4 TAaKKE PAa3yMHOM HCIIOJIb30BAaHUH JIOCTUKEHUMN
HAYKH M TEXHOJIOTHH JIJIs ajJbHEHIEro pa3BUTUS Y€JI0BEUECKOTro OOIIEeCTBa;
IPUMEHATh pa3jMyHble CIOCOOBI paboTHl ¢ HHPOpMaLUel (QU3nYecKoro
COJEpKaHUS C  MCIOJb30BAHUEM  COBPEMEHHBIX  HMH(POPMAIIMOHHBIX
TEXHOJOTMM, IMpU 3TOM HCIIOJNb30BaTh COBPEMEHHBIE HH(POPMAIMOHHBIE
TEXHOJIOTHH JJIs TIOUCKA, IepepabOTKH U MPeIbsBICHUS yueOHOW 1 HAYIHO-
NOMyNApHOM  WH(GOpMAaLMK, CTPYKTYPHUPOBAaHUS U HHTEPIpETalUU
uHpOpMaIlMy, IMOJYYEHHONM W3 pa3iIMYHbIX MCTOYHHUKOB, KPUTHUECKU
aHAJIN3UPOBATh MOJIy4aeMyI0 MH(OPMALIMIO U OLIEHUBATH €€ JTOCTOBEPHOCTH
KaK Ha OCHOBE MMEIOIIMXCA 3HAHMM, TaK M Ha OCHOBE aHAJIM3a WCTOYHHMKA
uH(popManuu;

MPOSIBIISIT OpraHu3allOHHBIE u I03HABATEIIbHBIE yMEHUs
CaMOCTOSITEJILHOTO MPUOOPETEHUSI HOBBIX 3HAHUI B MPOIIECCE BBINOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTath B TIpYyIIE€ C HCHOJHEHHEM pPa3IMYHBbIX COLMAIBHBIX pOJEH,
IUIAaHUPOBATH PabOTy TPYIIIbI, PALIMOHAIBHO PACHPEEHATh AEATENbHOCTh B
HECTAaHJAPTHBIX CUTYyalUsAX, aJCKBATHO OLICHWBAThb BKJIAJ KaXIOrO W3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIIEMBI;

IPOSIBISATE MOTHBALMIO K Oyaymied npodeccuoHaNIbHON JESTENBHOCTH IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIS.

K xoniy o6ydenus B 11 knacce nipeiMeTHbIE pe3yibTaThl HA YIiyOJIEHHOM YpPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

MOHUMATh POJIb (PU3UKU B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COLIMATIbHON
U STUYECKON cepax AesTEeTbHOCTH YENOBEKa, poJib U MeCcTo (DU3uMKu B
COBPEMEHHOW HAYyYHOW KapTHUHE MHUPA, POJIb ACTPOHOMHUHM B MPAKTUYECKOU
JEATEeIIbHOCTH 4YE€JIOBEKa M JaJbHEWIIEM HAayYHO-TEXHUYECKOM pPa3BUTHUH,
3HAUEHUE OIKCATEIbHOM, CHUCTEeMAaTU3UpyIollel, OOBICHUTEIBLHON U
MPOTHOCTUYECKON (QYHKIMN (U3UYECKOW TEOPUU — DJIEKTPOIUHAMUKU,
CHEIUATbHOM TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM (PHU3UKH, POJb
dbusndeckoil Teopur B (PoOpMUpPOBAHUM TPEACTABICHUN O (usndeckoin
KapTUHE MHUpa, MeCTO (U3MYECKOW KapTUHBI MHpa B OOLEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O TPUPOJE;

pasnuyaTh YCIOBUS TPUMEHUMOCTH MOJIENed PU3NYECKUX TN U MPOLIECCOB
(s1BJI€HUIT): OJHOPOAHOE SJEKTPUYECKOE U OJHOPOJHOE MArHUTHOE IIOJIS,
rapMOHUYECKHE KOJIeOaHUs, MaTeMaTHYEeCKUN MAasTHHUK, UCATbHBIN
NPY>KUHHBIA MasgTHUK, TAPMOHUYECKHE BOJIHBI, HIC€ANIbHBIN KOJeOaTENbHBIN
KOHTYp, TOHKas JHMH3a, MOJEJENd aToMma, aTOMHOrO s/pa W KBaHTOBOM
MOJIEJIN CBETA;

paznuyath ycioBHS (TpaHHIBI, OOJACTH) MPUMEHUMOCTH (PU3NIECKHUX
3aKOHOB, TIOHHMMAaTh BCEOOLIMH XapakTep (yHIAMEHTAIbHBIX 3aKOHOB WU
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3AKOHOB;



aHAM3UPOBATh U OOBSICHATH DJICKTPOMATHUTHBIC MPOIECCHl U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUSI W 3aKOHBI 3JEKTPOJWHAMHUKU U
CHEIUATbHOU TEOPUH OTHOCUTEIBHOCTH (3aKOH COXPAaHEHUS dJIEKTPUUECKOTO
3apsna, cuiia Amrepa, cuia JIopeHiia, 3aKOH 31eKTPOMAarHUTHON UHIYKIIUH,
npaBuwio Jlenna, cBa3p DJIC caMOMHAYKIIMH B 3JIEMEHTE 3JIEKTPUUYECKON
LEIMU CO CKOPOCTBIO H3MEHEHHUs CHUJIbl TOKA, IOCTYJAaThl CIELHAIBHON
TEOPHUHU OTHOCUTEJIbHOCTH DUHIITEIHA);

aHAIM3UPOBAaTh U OOBSICHATH KBAHTOBBIC IMPOILIECCHl U SIBIICHUS, UCIOJIb3YS
MOJIOKEHUS] KBAHTOBOM (u3uKu (ypaBHeHUe DiiHiuTelHHa miis hoTodddekra,
NEpBBIM W BTOPOM  mOCTynarsl bopa, mNpHHOMI ~ COOTHOLIECHUS
HeonpenenéHHocrel ['eiiseHOepra, 3aKOHBI COXpaHEHUs 3apsAOBOrO0 U
MacCOBOTO YUCEJI U SHEPTHU B AJIEPHBIX PEAKLHMSIX, 3aKOH PaAHMOAKTUBHOTO
pacmana);

ONMKCHIBATh (DU3UYECKHE TIPOLECCHl U SBJICHUS, WCIIOJb3Ysl BEJIMYUHBIL:
HaIpPsSHKEHHOCTh 3JIEKTPUYECKOTO TOJIs, MOTEHLHA AJIEKTPOCTATUYECKOTO
NOJISI, PAa3HOCTb MOTEHIMAJIOB, JJIEKTPOABMKYINAS CWIA, WHAYKIHUS
MarHuTHOTO TIOJSl, MAarHUTHBIM TIOTOK, cWiia AMIiepa, HHAYKTUBHOCT,
ANEKTPOABMKYIAS CUJIa CAMOMHAYKIWH, DSHEPrus MarHUTHOTO IOJs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, ITOJHAS SHEPIUs, SHEPTUs
MOKOSI CBOOOTHOM YaCTHUIIbI, JHEPTUSL U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U
3apsn SApa, SHEPTUSI CBSI3U S]1pa;

OOBSCHSTH 0COOEHHOCTH MPOTEKAHUS buznueckux SIBJICHUI:
AJIEKTPOMArHUTHAS WHIYKIMS, CaMOMHAYKIIHS, PE30HaHC, WHTEpEpeHIIUs
BOJIH, Ju(pakiusi, AUCHEpCHs, T[OJHOE BHYTPEHHEE  OTPAKEHHUE,
dbotoanekTpudeckuii 3pdekt (hororddexr), anbda- u Gera-pacnansl suep,
ramMmma-usiiydeHue saep, pu3nyeckre MPUHIMIBI CIEKTPAIbHOIO aHalIu3a U
paboThI Nazepa;

ONpENENATh HANpaBICHUE HWHIYKIIMM MArHUTHOTO TOJSl TMPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHna;

CTPOUTH U300pKEHHE, CO31aBAEMOE TIJIOCKUM 3€PKajioM, TOHKOM JIMH30H, U
PacCUUTHIBATh €r0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKHE TMOHSATHUS, TEOPUU U
3aKOHBI JJISl aHAJIU3a U OOBSICHEHUS (PU3NUYECKUX MPOLIECCOB, MPOUCXOAIIUX
B 3BE3/1aX, B 3BE3HBIX CHUCTEMAax, B MEXTaJlaKTUUECKOW cpeze; JABUKEHUS
HEOCCHBIX TEJI, DBOJIIOLMH 3BE31T M BeeaeHHOI;

OPOBOAUTH  MCCIIEAOBAHHWE 3aBUCUMOCTEH  (U3WYECKUX BEJIMYUH C
UCIOJB30BAaHUEM TNPSIMBIX U3MEPEHUM, TMPU O3TOM KOHCTPYUPOBATh
YCTaHOBKY,  (DUKCHUpOBaTh  pE3yibTaTbl  MOJYYEHHOM  3aBHUCHUMOCTHU
bu3MUecKuX BEJIMYMH B BHUAE TpapuKoB € Y4ETOM aOCOJIIOTHBIX
NOTPENIHOCTEN U3MEPEHU, JIeNaTh BBIBOJIbI 110 PE3yJIbTaTaM UCCIEIOBaHUS;
MPOBOJIUTh KOCBEHHBIC W3MEPCHHs] (PU3MUECKUX BEIWYMH, TPH ITOM
BbIOMpaTh ONTHMAJbHBIA METOJ H3MEPEHHUS, OLEHUBATh aOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;



MPOBOAUTH OMBITHl MO MPOBEPKE MPEAJIOKEHHON THUIOTE3bl: IJIAHUPOBATH
DKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATH
MOJIYYEHHBIC PE3YJbTAaThl M JIEJIaTh BBIBOJ O CTaTyCc€ MPEIJIOKEHHON
TUIIOTESBI;

OMMUCBHIBATh METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUIA;
coOJroaTh MpaBmiia 0€30MacCHOr0 TpyJa MPU MPOBEACHUU HCCIETOBAHUI B
paMKax y4e0HOTO AKCIIEPUMEHTA, MpaKkTUKyMa u y4eOHO-
UCCIIEOBATENIbCKOM W MNPOEKTHOM JIEATEIIBHOCTH C HCIOJIb30BAHHEM
U3MEPUTENBHBIX YCTPOMUCTB U 1a00paTOPHOTrO 000pyAOBaAHUS;

pemars pacu€THble 3aJayd C SBHO 33JaHHOM W HESIBHO 3aJIaHHOMN
(Gu3MYEeCKO MOJENbI0: Ha OCHOBAaHMM aHaJIW3a yYCIOBHS BBIOMpATh
dbuznyeckue MoOJENM, OTBeYaromue TpeOOBaHUsIM 3aJayd, MPUMEHSTh
(dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (PU3UYECKUX TEOPUM MpHU
WCIIOJIb30BaHUM MAaTEMAaTHYECKUX METOJIOB PEIICHUsl 3a7ay, MPOBOAUTH
pacy€Thl HA OCHOBAHUM MMEIOLIUXCS JaHHBIX, aHAJTU3UPOBATh PE3yJIbTaThl U
KOPPEKTUPOBATH METOABI PEUICHUS C YYETOM MOITYYEHHBIX PE3yJIbTaTOB,;
peraTh KaueCTBEHHbIC 3a]]a4M, TPEOYIOIUEe MPUMEHEHUS 3HAHUM U3 Pa3HBIX
pasnenoB Kypca GU3MKH, a TAK)KE WHTErPallu 3HAHUHN U3 IPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI0  LHKJA: BBICTPAUBATh JIOTUYECKYIO  ILIEMIOYKY
pacCyXJI€HUM C OMNOpOM HA W3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS;

UCIIOJIb30BaTh  TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIECCOB;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B 00BSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTHE
TEXHUKHM U TEXHOJIOTHUH;

aHAIM3UPOBATh U OIICHUBATH IMOCJIEACTBHUS OBITOBON W MPOU3BOACTBEHHOM
JEATECIbHOCTH YeJIOBeKAa, CBSI3aHHOW ¢ (PU3MYECKUMH TIpolieccaMu, C
MO3UIIMN AKOJIOTMYECKOM 0€30MacHOCTH, MPEACTABICHUN O paIllMOHAIBLHOM
MPUPOJIONIONB30BAHUHU, a4 TAKXKE Pa3yMHOM HCIOJb30BaHUU JIOCTHKEHUIN
HAyKW U TEXHOJIOTUH TSI TaTbHEHIIIETO Pa3BUTHS YEJI0BEUECKOTO OOIIECTRA;
MPUMEHATh pa3IudHbIe CIOCOObI paboThl ¢ WH(OpMaruend (GU3NIECKOTO
COJIEp’KaHMsI C  UCIIOJb30BAaHUEM  COBPEMEHHBIX  HMHGOPMAIMOHHBIX
TEXHOJIOTUH, TMPU 3TOM HCIOJIB30BaTh COBPEMEHHbIC HH(POPMAIMOHHBIE
TEXHOJIOTUH JIJIS TIOUCKA, IEPepabOTKU U TIPEIBABICHUS y4eOHOW U HayYHO-
NOMyJsipHOM ~ WH(POPMAIIUK,  CTPYKTYPUPOBAHHMS W HHTEPIPETAIIUU
uH(hoOpMaIMK, TMOJYYEHHOM U3 PA3JIUYHBIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBaTh MOJyYaeMyl0 UHPOPMAIIKMIO U OLEHUBATH €€ TOCTOBEPHOCTh
KaK Ha OCHOBE MMEIOIINXCS 3HAHWW, TAK U HA OCHOBE aHAJIW3a MCTOYHUKA
uHbOopMaIuu;



e MPOSIBIATH OpraHu3allOHHBIE U [I03HABATEJIbHBIE YMEHUS
CaMOCTOSITENIFHOTO MPHOOPETEHUSI HOBBIX 3HAHHUM B MPOIIECCE BBIMOIHEHUS
MPOEKTHBIX M Y4EOHO-HUCCIEA0BATEIbCKUX PA0OT;

e paboTaTb B TpYIINE C UCIHOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBATH PAa0OTY TPYIIIbI, PALIMOHAIBLHO PACHPEEIATh AESTEILHOCTh B
HECTaHJAPTHBIX CUTYyalUsX, aJCKBAaTHO OLIEHUBATh BKJIAJ KaXJIOro W3
YYaCTHHKOB I'PYIIBI B pEHIEHUE PACCMATPUBAEMON MTPOOIIEMBI;

e TMPOSBIATH MOTUBAIMIO K Oyayuied mnpodecCHuOHAIbHOM AESTENBHOCTU TIO0
CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1.HAYUHBINA METO/I IIO3HAHHWSA ITPUPO/IBI
1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI 6 Bubmiorexa LIOK
' i A pupoa https://m.edsoo.ru/7f41b72
Wroro no pazueny 6
Pa3zpen 2.MEXAHUKA
bu6mmoreka [IOK
2.1 K 10 1
vHeMaTHIa https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 10
Hlunamika https://m.edsoo.ru/7f41b72
2.3 Crartuka TBEpOTO TENA 5 1
bu6 OK
24 3aKOHbBI COXPAHEHUSI B MEXAHUKE 10 1 hgpijl/(zéezasi.ru ITEA1BET2
Hroro no pazneny 35

Pasznen 3.MOJIEKYJIAPHASA ®PU3UKA U TEPMO/IUHAMUKA

3.1 OCHOBBI MOJIEKYISIPHOKHHETHYECKOH TEOPHUH 15 1 bubmmorexa [OK
' 2P P https://m.edsoo.ru/7f41bf72
buo OK
3.2 Tepmoannamuka. TemnoBbie MalIMHbI 20 1 hgp:j/?feligo.ru FTALBFTD
13 ArperatHble cocTosiHUS BelecTBa. da3oBbie 14 { bubnnorexka [JOK
' TIePEXO/IbI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 49




Paznen 4.9JIEKTPOANHAMHUKA

4.1 DIIEKTPUYECKOE T0JIe 24
bubnmoreka [{OK https://
4.2 I1 i i 24
OCTOSTHHBIN AJICKTPUICCKUI TOK m edsoo ru/7 fAIBET2
bubnmoreka [{OK https://
4. T
3 OKH B Pa3JIMYHBIX CpeIax 6 m edsoo ru/7 fA1bf72
Wroro no pazueny 54
Paznen 5. @M3NYECKHUN MPAKTUKYM
5.1 ®u3znuecKuil NPaKTUKYM 16 16
Hroro no pazgeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1.9JIEKTPOAUNHAMMUKA
bubmuoreka [JOK
1.1 M 14
ArHiHoe foJe https://m.edsoo.ru/7f41c97¢
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1 Bubmiorexa LIOK
' P e https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS 1 BOJIHbBI
bu6mmoreka [IOK
2.1 M 0 10
CXAMITCCIHE KOAChaHIA https://m.edsoo.ru/7f41c97c
bu6 OK
22 ONeKTpOMarHUTHbHIE KOJIEOAHUS 15 htI/tIsz,I:I;I/?;.GeIilascIi).ru 17419 7c
)3 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 10 1 bubnuoreka [IOK
) BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
24 2 1
Onriica > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 60

Paszea 3.0CHOBBI CIIELIUAJIBHOM TEOPUY OTHOCUTEJBHOCTH

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

4.1 KopnyckynsipHO-BOIHOBON Ayanu3m 15

4.2 ®usznka aroma

4.3 ®u3nKa aTOMHOTIO SApa U 3JIEMEHTAPHBIX




YaCTHI]

Uroro no pazgeny

25

Paznea 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6 OK
5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKHI 12 hgpil;llz.eelzialsi.ru 1764197
Hroro no pazneny 12
Paznen 6. PU3UNYECKUM IPAKTUKYM
6.1 Pu3n4ecKuil NPAKTUKYM 16 16
Hroro no pazneny 16
Pa3znea 7.0 BOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 IPEIMETHOTO CO/IEP>KAHUS U OTIbITa s
' JeSITEIbBHOCTH, IPUOOPETEHHOTO MTPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KoaunuecTBO 4acoB
DJIeKTpOHHbIe U (pPOBbIE
n/ Tema ypoka KonTpoasn IMpakTnyec
Bcero o0pa3oBaTejibHbIE
n HbIe padoThI KHe padoThl
pecypcsbl

| ®usuka — pyHAaMeHTaIbHAs HayKa O | Bu6muotexa [JOK
npuponae https://m.edsoo.ru

) Hayunslit MeTO IO3HAHUS U METOABI 1 bubnmnoreka HOK
UCCIeIoBaHus (PU3MYECKHX SBICHUIN https://m.edsoo.ru
DKCHEepUMEHT U TeOpHs B MPOLIECCE MTO3HAHUS

P P P bubmuorexa [IOK

3 npupoabl. HaGmroneHre u 5KCepuMeHT B 1

https://m.edsoo.ru
buzuke
bubmuorexa [JOK
4 CniocoObl u3mMepeHus GU3NIECKUX BEIUYNH 1
https://m.edsoo.ru

5 AOCOoNIOTHAsI U OTHOCUTEIbHAS MOTPEITHOCTH | bubnuoteka [JOK
U3MepeHU PU3NYECKUX BETUUNH https://m.edsoo.ru
MonenupoBanue B ¢pusuke. Poib u mecto

6 ¢u3uKu B pOPMHUPOBAHUHN COBPEMEHHOMN | bubmuoreka [JOK
HayYHOW KapTUHBI MUpPa, B TPAKTHUYECKON https://m.edsoo.ru
NEeATeILHOCTH JIFOIeH
Mexannueckoe nBrxkeHue. CucreMa oTcyeTa.

7 OTHOCHUTEIBHOCTh MEXAaHUYECKOTO | bubmuoreka [{OK
nswkenus. [Ipsimas u obpaTHas 3agauu https://m.edsoo.ru
MEXaHUKHU
Panuyc-BekTOp MarepralbHON TOUKH, €TO

g IIPOEKLIMU HA OCU KoopAMHAT. Tpaekropus. | bubmuoteka [IOK
[Tepememenue. Ckopocth. X npoexuuu Ha https://m.edsoo.ru
OCH KOOpJUHAT

9 PaBHOMEpHOE NPAMOIIMHENHOE JBUKECHUE. 1 bubmmoreka [JOK




I'paduueckoe onucanre paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKEHHUS

https://m.edsoo.ru

Cio)keHue nepeMeIeH U CKOPOCTEH.

bu6nmmoreka [IOK

10 Pemenue 3amau https://m.edsoo.ru
HepaBHomepHOE ABUKEHUE. MFHOBUCHHaﬂ BuGmiorexa LIOK

11 ckopocTh. Yckopenue. [Ipsamonuneiinoe

https://m.edsoo.ru

JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12 I'paduueckoe onucanue MpsIMOIMHEHHOTO Bubmumotexa [JOK
JIBUKEHUSI C OCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru
CBoOopgHoe majienue. Y CKopeHue CBOOOIHOTO

13 najeHus. 3aBUCUMOCTh KOOPJIMHAT, bubnunoreka LIOK
CKOPOCTH, YCKOPEHUS OT BPEMEHH U UX https://m.edsoo.ru
rpaduku

14 JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM K bubnuoreka [{OK
TOPU30HTY https://m.edsoo.ru
KpuBonuneitnoe numxenue. JBmkeHue mo

15 OKPY’KHOCTH. YTJIOBas U JIMHENHAs CKOPOCTbh. bubnmnorexa [JOK
Ilepuon u yacrora. LleHTpocTpeMuUTENBHOE U https://m.edsoo.ru
IIOJIHOE YCKOPEHHUE

16 KonTponabnas pabora no teme "Kunematuka"
[IepBbiit 3ak0H Hprorona. MHEpumanbHbIe

17 cuctemsbl orcuéra. [IpuHuun bubmuoreka [IOK
OTHOcHUTENbHOCTH ["anures. https://m.edsoo.ru
HewnneprinanbHbIe CHCTEMBI OTCUETa

13 Cuia. PaBHoselicTBYIOIAs cuia. Bropoit bubnmnoreka [JOK
3akoH HrroTona. Macca https://m.edsoo.ru

19 Bzaumopeiicteue ten. Tpernit 3aKk0H bubnunorexa LIOK
Herorona https://m.edsoo.ru

20 [Tpunuun cynepno3uiuu cui. Pemenue 3agau bu6muoreka [JOK
Ha MprUMeHeHue 3akoHoB HproToHa https://m.edsoo.ru

21 3aKOH BCEMUPHOIO TATOTEHUS. bubmuotexa [JOK




OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U
WHEPTHOU MacChl

https://m.edsoo.ru

Cuia TsbKecTH B YCKOPEHUEC CBO6OI[H01"O

bu6nmmoreka [IOK

22 najeHus https://m.edsoo.ru
JIBukeHre HeOECHBIX Te U UX BuGmorexa LIOK
23 HMCKYCCTBEHHBIX CIyTHUKOB. [lepBas
https://m.edsoo.ru
KOCMHUYecKasi ckopocTb. 3akoHbl Keruepa
24 Cuuta ynpyroctu. 3akoH ['yka. Bec tena bubmmorexa [OK
https://m.edsoo.ru
Cuna tpenus. [lpupona u Buabl CI/IJ.I. TPEHUSL. BuGmiorexa LIOK
25 JIBMKEHHE B )KUJKOCTHU U T'a3e C YYETOM CHIIBI
https://m.edsoo.ru
COIPOTUBIIEHUS CPEJIBI
2% JaBnenue. [ mapocTatuyeckoe JaBiIeHUE. bu6nmorexa LIOK
Cuna Apxumena https://m.edsoo.ru
7 AbcomotHo TBepaoe Teino. [loctynarensHoe Bu6mmotreka [JOK
Y BpalllaTeJIbHOE JIBUKEHHUE TBEPAOTO Tea https://m.edsoo.ru
)3 MOMEHT cuiIbl OTHOCUTENBEHO OCH BPALLEHUS. bubnmnoreka HOK
[Tnevo cumsr https://m.edsoo.ru
CroxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
29 teny. LleHTp TsxecTH Tena. Y ciaoBus bubnuoreka [IOK
paBHOBECHS TBepJ0ro Teia. Buibl https://m.edsoo.ru
paBHOBECHS
30 Pewenue 3anau
31 KonTponbhas pabota no teme "J[uHamuka.
Cratuka TBEepaoro rtena"
NmMnynbsc MaTepuaibHOW TOUYKH, CUCTEMBI
1 MaTepHuanbHbIX Touek. LleHTp Macc cucteMbl bubnmnoreka [JOK
MaTepuaibHbIX TOYeK. TeopeMa o JBUKEHUH https://m.edsoo.ru
LIEHTpa Macc
13 NmMnynbe cuiibl 1 M13MEHEHUE UMITYJIbCA TeNa. bubnmoreka [JOK

3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE

https://m.edsoo.ru




JIBIDKECHUE

MomeHT HUMITYJIbCa MaTCpHaHBHOfI TOYKH.

bu6nmoreka [IOK
34 [IpencraBieHue 0 COXpaHEHUM MOMEHTA
https://m.edsoo.ru
MMITYJIbCA B IIEHTPAJIbHBIX TOJISX
35 Penrtenue 3anau
Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM
bubnunorexa LIOK
36 nepemeniennn. [ paduyueckoe npeacraBieHue
https://m.edsoo.ru
paboThI cHIIbl. MOIIIHOCTh CHITBI
Kunernyeckas sneprus. Teopema 06
. bubnuoreka [IOK
37 W3MEHEHUU KUHETUYECKOU SHEPTHH
. https://m.edsoo.ru
MaTepHaIbHOU TOYKU
[ToreHunanbHBIC U HETIOTCHIMATBLHBIE CHJIBL.
bubnuoreka [IOK
38 [TorenumansHas sHeprus. Bropas
https://m.edsoo.ru
KOCMHUYECKasi CKOPOCTh
Tpetbsi KocMUYecKast CKopocThb. CBS3b
a00ThI HEMTOTEHIIUATBHBIX CUJI C
p . bubmmnorexa LIOK
39 M3MEHEHUEM MEXaHUYECKON SHEPTUuu
https://m.edsoo.ru
CHUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTrUn
VYupyrue u He 1€ CTOJIKHOBEHUS.
24 yupyr . bubnuoreka [{OK
40 VYpasuenue bepuymiu 1ist ueanbHON
https://m.edsoo.ru
KUIKOCTU
41 KoHnTposabHas pabora o Teme "3akoHbI
COXpaHEHHUs B MEXaHHKE"
PazButue npencraBienuii o npupoae
P pup bubmuorexa [{OK
42 temioTel. OcHOBHBIE noJiokeHnss MKT.
https://m.edsoo.ru
Huddysus. bpoyHoBckoe qBUKEHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX
P P ’ . P bubmmoreka [JOK
43 Ten. XapakTep ABMKCHUS U B3aUMOJICHCTBHS
https://m.edsoo.ru
YacTHI] BEUIECTBA
44 Macca u pazMepsl MOJIEKYIT (aTOMOB). bubnuoreka [JOK

KoauuecTBo BCIICCTBA. ITocTrosiHHAs

https://m.edsoo.ru




ABoraapo

45

Temneparypa. TemnoBoe paBHoBecue. [llkana

bu6nmoreka [IOK

enbcus https://m.edsoo.ru
46 Pewenue 3anau
. bubnuorexa [IOK
47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI
https://m.edsoo.ru
43 VYpaBuenue MenaeneeBa-Knaneiipona. bubmuorexa [JOK
Pentenue 3anau https://m.edsoo.ru
49 AOcoumoTHas Temriepatypa. 3akoH JlanpToHa brbmmorexa [OK
https://m.edsoo.ru
50 N3omnporiecchl B naeaaibHOM Ta3e ¢ bu6nmorexa LIOK
MOCTOSITHHBIM KOJIMYECTBOM BEIIECTBA https://m.edsoo.ru
51 ['padmyeckoe mpencTaBiIeHUE U30MPOLIECCOB: bubnnoreka [JOK
n30TepMa, U30Xopa, u3obdapa https://m.edsoo.ru
52 OcHoBHoe ypaBHeHue MKT Bubmmorexa HOK
https://m.edsoo.ru
53 Pemenue 3anau
CBs13b a0COMIOTHON TEMIIEpaTyphl
54 TEPMOJAMHAMUYECKON CUCTEMBI CO CpEIHEN bubmuoreka [IOK
KMHETUYECKOM DHEPruey MmoCTynaTeaIbHOro https://m.edsoo.ru
TEIUIOBOTO IBM)KEHUS €€ YacTHI]
55 O00011eHNe U CUCTEMAaTU3ALMS 3HAHUI 110 bubmmoteka IIOK
teme "OcHoBel MKT" https://m.edsoo.ru
56 KonTponbhas pabota no teme "OCHOBBI
MKT"
TepMoanHaMuyeckas cucTeMa. 3aJlaHue
BHEIIHUX ycnoBul i T/ cucremsl.
57 Bremnne v BHyTpeHHUE ITapaMETPBI. bubmuoteka [IOK

[TapameTpsl T/] cuctemsl Kak cpeaHue
3HAYEHUs BEJIMYMH, OMUCHIBAIONINX €€ Ha
MHUKPOCKOITIUYECKOM YPOBHE

https://m.edsoo.ru




Hynesoe Hauano TepMOAUHAMUKH.

bubnunorexa LIOK
58 Camonpou3sBodibHas penakcanus Tl cuctemsl
https://m.edsoo.ru
K TEIJIOBOMY PABHOBECHIO
59 Mopens ueanbHOro ra3a B TEpMOJINHAMUKE. Bu6muoteka [JOK
VYcnoBus NpUMEHUMOCTH 3TON MOJENN https://m.edsoo.ru
60 VYpaBuenue MenaeneeBa-Knanelipona u bubmuorexa [JOK
BBIPAXEHUE JIJI1 BHYTPEHHEN SHEPrUuun https://m.edsoo.ru
BrIpaxenue 111 BHyTpEHHEH SHEPTUU
61 OTHOATOMHOTI'O UIEAJILHOIO rasa. bu6nmmoreka [IOK
KBazucrarnueckue u HECTaTHUYECKUE https://m.edsoo.ru
IPOLIECCHI
OnemeHTapHas paboTa B TEPMOANMHAMHUKE.
pHaip P bubnunoreka LIOK
62 Beruncnenue paboTsl 1o rpaduKy mporecca
https://m.edsoo.ru
Ha pV-auarpamme
Tennonepenava kak crocod U3MEHEHUs bubnmoreka [JOK
63 BHyTpeHHeH sneprun Tl cucremsr 6e3 https://m.edsoo.ru
COBEpIUIEHUSI pabOThI
bubnunorexa LIOK
64 KonBek1ys, TEIIONPOBOIHOCTD, H3IIy4YEHHE https://m.edsoo.ru
KoaudgectBo Temnorel. TennoéMKOCTh Tea. bubmnoreka IIOK
65 VY nenbHas U MoJisipHast TEMII0EMKOCTH https://m.edsoo.ru
BelIeCcTBa. Y elibHas TEIUIoTa CrOpaHus
TOTIJIMBA
66 Pacuér konuyecTBa TEIIOTHI IPH bubmuoreka [JOK
Teruionepeaye https://m.edsoo.ru
67 [Tonsarue 06 aguadaTHoM nporuecce. [lepBorii Bbubmuorexa [IOK
3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru
KonuuecTBo TeminoTel ¥ paboTa Kak Mephbl
. P P bubnuotexa [JOK
68 W3MEHEHUs BHyTpeHHeW sHepruu T/1
https://m.edsoo.ru
CUCTEMBI
69 BTopoii 3ak0H TepMOJIMHAMUKY J1JIsI but6mmoreka [IOK




PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
HeoOpaTumocTs NpUpOIHBIX IPOLIECCOB

https://m.edsoo.ru

[IpuHIMIIBI ACHCTBUS TEIJIOBBIX MAIIWH. bu6nmmoreka [IOK
70
KIIA https://m.edsoo.ru
bu6nmmoreka [IOK
71 MakcumanibHoe 3Hauenne KITJI. Iukn Kapao
https://m.edsoo.ru
72 Pemenue 3agau
DKOJIOTUYECKHUE ACTIEKThI UCTIOIb30BaHUS
B bu6nmoreka [IOK
73 TEIUIOBBIX JABUrareneil. TernoBoe
. https://m.edsoo.ru
3arps3HEHUE OKPYXKAIOIIEH CpeIbl
74 Permenue 3agau
75 O06o001IeHre U CUCTEMAaTH3alisl 3HAHUH 110 bubmnorexa [{OK
teme "Tepmoaunamuka. TerioBbie MaliuHb!" https://m.edsoo.ru
76 KonTponbhas pabota no teme
"Tepmoaunamuka. TennoBbie MaluHbI"
ITapooOpa3oBaHue U KOHIEHCAIHS.
POODP bubmnoreka IIOK
77 Hcnapenue u kunenue. Y 1eiapHas TEIuoTa
https://m.edsoo.ru
napooOpazoBaHUs
HaceimieHHbie 1 HEHACHIIIEHHBIE TTapHI.
KauectBeHHast 3aBUCUMOCTH TUIOTHOCTH U
JIABJICHUSI HACBHIIIIEHHOTO 1Mapa OT
p . bu6mmoteka IIOK
78 TEMIEPATypPhl, UX HE3ABUCUMOCTh OT 00bEMa
https://m.edsoo.ru
HACBIIIEHHOT 0 Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUTIEHHS OT JaBJICHUS B
KUJKOCTH
79 BnaxHocThs Bo3ayxa. AGCONMIOTHAS U bu6muoreka [JOK
OTHOCHTEJIbHAS BIIAYKHOCTD https://m.edsoo.ru
80 Pemenne 3amau
TBépnoe Teno. Kpucramnuueckue u
P P . bubmuoreka [JOK
81 amop¢HbIe Teraa. AHU30TPOIUS CBOMCTB

KPHUCTaJJIOB

https://m.edsoo.ru




[LnaBnenue u kpucramum3anus. Y 1eabHast

bubnunoreka LIOK

82
TeruioTa riasienus. Cyonumanus https://m.edsoo.ru
edopmanuu TBEpIOTO Tena. Pactskenue u
Jlegop P bu6nunorexa LIOK
83 cxarue. Casur. Moayne FOnra. [Ipenen
g https://m.edsoo.ru
ynpyrux aedopmaruii
TennoBoe paclIMpeHne KUIKOCTEN U
. P P bu6nmmoreka [IOK
84 TBEPABIX TEJ. AHTAPMOHHU3M TEILITOBBIX
B https://m.edsoo.ru
KoJie0aHUI YacTHIl BEllecTBa
85 [IpeoOpazoBanue 3Hepruu B (ha30BBIX bubmuorexa [IOK
nepexogax https://m.edsoo.ru
bubnunoreka LIOK
86 YpaBHeHHE TEIUIOBOTO OaslaHca
https://m.edsoo.ru
87 Pemenue 3agau
IToBepxHocTHOE HaTsKeHHe. KanusspHbie
P FU’ bubnunoreka LIOK
88 aBJieHUs. JlaBieHue noj UCKpUBIEHHOU
https://m.edsoo.ru
MOBEPXHOCTHIO X)uakocTu. Popmyna Jlammaca
O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
" bu6moreka [JOK
89 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
" https://m.edsoo.ru
®dazoBbIE IEPEXOBI
90 KonrtponbHas pabora no reme "ArperaTHbie
cocTosiHuS BemiecTBa. Pa3zoBbie mepexoapl”
DneKTpu3anus Tel U €€ MpOosIBICHUS.
P N P bubnuoreka [{OK
DnekTpuueckuii 3apsi. [IBa Buaa
91 https://m.edsoo.ru
ANEeKTpUUecKuX 3apsaoB. [I[poBoaHMKH,
TUDIIEKTPUKU U TIOTYTTPOBOTHUKH
9 DJIeMEHTapHBIN AIEKTPUUECKUI 3apsi. 3aKOH bubnuotexa [JOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru
93 B3anmopericteue 3apsoB. Toueunsle bu6muoreka [IOK
3apsanel. 3akoH Kynona https://m.edsoo.ru
94 Pewenue 3anau
95 Onektpuueckoe noiie. Ero neiicteue Ha but6mmoreka [IOK




SJICKTPUYCCKUC 3aps/Ibl

https://m.edsoo.ru

Hanpspk€HHOCTD 31EKTPUYECKOTO TOJSL.
[TpoOHebIi 3aps. JInHuKM HaNPSHKEHHOCTH

bu6nmmoreka [IOK

96
ANEKTPUUECKOTo 1oJisd. OqHOpOaHOE https://m.edsoo.ru
AIIEKTPUYECKOE 110JI€
97 [ToTeHIMaTbHOCTD AJIEKTPOCTATHYECKOTO bu6nmmoreka [IOK
1oJsi. Pa3HOCTh MOTEHIMANIOB U HAIPSKEHUE https://m.edsoo.ru
[loTenuuanpHas 3Heprus 3apsaa B
P p bubnunorexa LIOK
98 3JIeKTpocTaTuYecKkoM mnoJie. [Torenmman
https://m.edsoo.ru
AIEKTPOCTATHUECKOTO OIS
99 CBs13b HANPSHKEHHOCTH TIOJISI U PA3HOCTH bubmmoreka [JOK
MOTEHLUAJIOB JUIsl AJIEKTPOCTATUYECKOTO MOJIS https://m.edsoo.ru
100 [TpuHIMI CYyTIEPIIO3UIINH SIEKTPUUECKUX bubnuoreka [IOK
noJieu https://m.edsoo.ru
101 Pewenne 3anau
102 [Tone Toueunoro 3apsaa. [lone paBHOMEpHO Bu6mmoteka [JOK
3apsKeHHOU cepbl https://m.edsoo.ru
[Tone paBHOMEPHO 3apsHKEHHOTO MO 00BEM
P P P . Y bubnuoreka [IOK
103 mapa. Ilone paBHOMEpPHO 3apsAKEHHOMN
. https://m.edsoo.ru
0ECKOHEUHOM! TIOCKOCTH
104 [IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I10JIE. bubnmnoreka HOK
YcnoBue paBHOBECHS 3apsi0B https://m.edsoo.ru
105 JIMDNEeKTPUKHY U ITOTYIPOBOHUKH B bubmmoreka HOK
IEKTPOCTATUYECKOM T10J1€ https://m.edsoo.ru
Konpencarop. DnekTpoéMKOCTh
P P R bubmuoreka [{OK
106 KOHJIEHCATOpa. DIEKTPOEMKOCTD INIOCKOTO
https://m.edsoo.ru
KOHJIEHCATOpa
bu6nunorexa LIOK
107 [TapamiensHOE COeIMHEHNE KOHACHCATOPOB
https://m.edsoo.ru
108 ITocnemoBaTeIbHOE COSTMHEHIE but6mmorekxa [IOK

KOHICHCATOPOB

https://m.edsoo.ru




bubnunoreka LIOK

109 DHeprusi 3apssKeHHOr0 KOHJIEHCAaTopa https://m.edsoo.ru

110 Penrenue 3anau

11 JIBukeHue 3apsyKEHHOW 4acTULIbI B Bu6muoteka [JOK
OJHOPOTHOM BJIEKTPUUECKOM I0JIe https://m.edsoo.ru

112 Pewenue 3anau

113 O0001eHre U cucTEMaTU3ALMS 3HAHUI 110 bu6nmmoreka [IOK
Teme "DnekTpudeckoe mnose" https://m.edsoo.ru

114 KonTponpHas padoTa mo Teme
"DnekTpuueckoe mnoie"
Cuiia Toka. [TocTossHHBIN TOK. Y CIOBHS

115 CYILIECTBOBAHUSA IOCTOSIHHOTO Bubmmorexa HOK
> EKTPHYECKOro TOKA https://m.edsoo.ru

116 Hcrounnku Toka. Hanpsokenue u 3/1C Bubmmorexa [OK

https://m.edsoo.ru

17 3akon OMa 11 yJacTKa IEeTHn. bubmnoreka IIOK
DIIEKTPUUECKOE CONPOTUBIICHUE https://m.edsoo.ru
3aBUCHUMOCTH COTIPOTUBIICHHUS OJHOPOIHOTO

118 MPOBOJHUKA OT erI:) JJIVHBI U nni[)mfmf bubmorexa OK
HOTEpEYHOTO CeveHs https://m.edsoo.ru

119 Y 1enpHO€e CONPOTUBIIEHUE BEILIECTBA. bubnnoreka [JOK
Pemienue 3agau https://m.edsoo.ru

120 [TocnenoBarenbHOE, MapajuieIbHOE, bubnunorexa LIOK
CMELIaHHOE COEIMHEHHE ITPOBOJHUKOB https://m.edsoo.ru

121 Pacuér pa3BeTBIEHHBIX MIEKTPUUECKUX bu6muoreka [JOK
neneii. [Ipasuna Kupxroga https://m.edsoo.ru

122 Pemienue 3agaa

123 PaGora snexrpuyeckoro Toka. 3akoH J[xoys bu6muoreka [JOK
—Jlenna https://m.edsoo.ru

124 Penrenue 3anau

125 MonHOCTb 3JIEKTPUYECKOro ToKa. TeroBas bubmuotexa [JOK




MOIIHOCTb, BBIJIETIIEMAsl HA PE3UCTOPE

https://m.edsoo.ru

126 Pemenue 3amau
127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE bubnmoreka [JOK
MCTOYHHMKA TOKA https://m.edsoo.ru
128 3akon OMa 1J1s MOJTHOM (3aMKHYTOM ) bubnuorexa [IOK
AIIEKTPUYECKON LIENU https://m.edsoo.ru
129 Pemenue 3amau
Bu6muoteka [JOK
130 MonHOCTh UCTOYHUKA TOKA H
https://m.edsoo.ru
bubnnorexa [JOK
131 KopoTtkoe 3ambikaHue 1
https://m.edsoo.ru
bubnnorexa [JOK
132 KonpaeHncarop B 11enu nocTOSHHOTO TOKA 1
https://m.edsoo.ru
133 Pemenue 3anau
134 Pemenue 3agad mo reme "IlocTOSIHHBIN
3JIEKTPUYECKUN TOK"
135 Pemenne 3amau mo treme "I1ocTOSTHHBIH
ANEKTPUIECKUIN TOK"
136 Pemenne 3amau mo treme "I1oCcTOSTHHBIH
ANEKTPUIECKUIN TOK"
137 O06o011eHre U cucTeMaTu3alys 3HaHUH 110
TeMme "[10CTOSHHBIN 2IEKTPUUECKUN TOK"
138 Kontponbnas pabora mo teme "llocTosHHBII
AIEKTPUYECKHUI TOK"
DneKTpuyecKasi MpOBOJUMOCTh Pa3IMYHBIX Bu6 110K
. noImoTexa
139 BEIIECTB. DJIEKTPUYECKUI TOK B METaJUIAX.
https://m.edsoo.ru
CBepX1poBOAMMOCTh
DIIEKTPUUYECKHI TOK B pacTBOpax U Bu6 110K
nOIMoTeKa
140 paciuiaBax 3J1€KTpoiauToB. 3akoHbl Mapanes
https://m.edsoo.ru
JUTSL 3JIEKTPOIIHN3a
141 DnexkTpuueckui Tok B razax. [lnaszma bubmuotexa [JOK




https://m.edsoo.ru

142

143

DJIEKTPUUYECKUH TOK B BakyyMe. BakyymHbIie
IPUOOPHI

DNEKTPUUECKUI TOK B OJIYIPOBOJHUKAX

bu6nmoreka [IOK
https://m.edsoo.ru

bubnunoreka LIOK
https://m.edsoo.ru

144

145

146

147

148

[MomynpoBoAHUKOBBIE TPUOOPHI

Pu3nUecKuil IPAKTUKYM 110 TEME
"M3mepenue cuiibl TOKA U HAIPSKEHUS B
L[ENU MOCTOSIHHOT'O TOKa IPHU MOMOILHU
AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHEHBIX
npubopos" .

®usnueckuil NpakTUKyM 1o teme "M3yuenue
HEPaBHOMEPHOTO JIBUXKEHUS C LIENbIO
oIpezesieHuss MTHOBEHHOM ckopoctu"

dusnueckuil NpakKTUKYM 10 TeEMe
"M3MepeHune yCKOpEHHUs P NPSMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBUJKEHUU 110 HAaKJIOHHON
IUIOCKOCTH .

®uznyeckuil npakTukyMm o teme "M3ydyenue
JIBYDKEHUS Teja, OpOLIEHHOTO
TOPU30HTAIBHO"

bubnunoreka LIOK
https://m.edsoo.ru

149

®uznyeckuil npakTukyM no teme "M3ydyenue
JBUKEHUS TeJIa 110 OKPY>KHOCTH C
MTOCTOSIHHOM 10 MOJTYJIFO CKOPOCTBIO".

150

®usnueckuil npakTukyM 1o teme "[IpoBepka
TUIOTE3bl O HE3aBUCUMOCTH BpEMEHU
JBUKEHHS OpyCKa MO0 HaKJIOHHOW TJIOCKOCTH
Ha 3a/IaHHOE PacCTOsTHUE OT €ro Maccol”

151

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanre 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HUKAIOIIUX B MIPY’KUHE U PE3HHOBOM




oOpasiie, oT ux nedopmaruu’ .

152

153

154

DuU3NYECKU MPAKTUKYM 110 TEME
"N3zmepenue koddduireHTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 PHIHMeHTa
3aBucumocta Frp(N)".

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue yciaoBUl paBHOBECHS
TBEPAOrO Tella, UMEIOIIETo OCh BpalleHus " .

DuU3nYeCcKui MPaKTUKYM 110 TEME
"M3MepeHue UMITyJIbca Teja Mo TOPMO3HOMY

nytu" .

155

@®uznyeckuil npakTukyM o teme "N3ydyenue
n3o00apHoro nporecca'.

156

157

®dusnyeckuii MPaKTUKYM 110 TeMe
"U3mepeHnue yaenbHoi TernaoéMkoctu".

Ou3nuecKuil MPaKTHKYM 110 TEMe
"N3mepeHue yAaenbHOM TeMI0ThI MIaBICHUS
apaa .

158

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus SJHepruu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTHUIO
U3ITy4eHus cBeToauona’.

159

Pu3nYecKuil NPAKTUKYM 110 TEME
"NccneqoBanue CMENTIAHHOTO COSTUHEHUS
pe3ucTopon' .

160

161

162

Pu3NYEeCKUl TPAKTUKYM 110 TEME
"HaGnronenue anmexrponuza’.

PesepBHriit ypok. O6001ICHHE U
CUCTEeMaTH3aIlHsl 3HAHHH 110 TeMe
"KunemaTtuka"

PesepBHbIil ypok. O0001ICHHE U
cucreMatTu3sanus 3HAHUH 110 TEME




"lunamuka"

163

164

PesepBHbIil ypok. O0001ICHNE U
cucTeMatusanys 3Hagui mo treme "CraTuka
TBeporo Tena"

PesepBHbIil ypok. O0001ICHHE U

cUcTeMaTu3alus 3HaHui 1o TeMe "3aKOHEI
COXpaHEHHUs B MEXaHHUKe"

165

PesepBHelit ypok. O600IICHHE U
cucreMatusanys 3HaHui 1o treMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON TeopHun"

166

PesepBHeIit ypok. O600IICHHE 1
CHCTEMAaTHU3aLMs 3HAHUH 110 TEME
"Tepmonunamuka. TeniaoBbie MaIUHbI"

167

168

169

PesepBublit ypok. O60011eHNE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"ArperatHble cocTosiHUS BelecTBa. da3oBbie
nepexopl"”

PesepBHslit ypok. O60011IeHNE U
cUCTeMaTH3aIlHs 3HAHUH 10 TeMe
"DnekTpuyueckoe moie"

PesepBHelit ypok. O600111eHNE U

CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"TTocTOSIHHBIN NEKTPUYECKUH TOK"

170

Peseprubrit ypok. O6001eHuE 1
cucTeMaTtu3anys 3Hagui mo reMe "Toku B
pa3nuMyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

170

16




11 KIIACC

KoauuecTBO 4acoB

Ne JJIeKTPOHHBbIE UM (PPOBBIE
Tema ypoka KonTpoanb IIpakTHyec
n/n Bcero oOpa3oBaTeJibHbIE
Hble padoTbl  KHe padoThI
pecypchl
B3aumopeiicTBue MOCTOSIHHBIX MarHUTOB U
bubmuoreka [JOK
1 IIPOBOJHUKOB C TOKOM. MarHuTHOE 10Je€. 1
https://m.edsoo.ru
'unore3a Amnepa
Bekrop MmaruutHOM uHAYyKUMH. [TpuHIMD
p Ay up H bu6mmoreka [JOK
2 CYINEpHO3UIIMH MarHUTHBIX Mosel. JInnuu 1
N https://m.edsoo.ru
MarHUTHON MHTYKIIUU
3 MaruuTtHoe 1nose NpoBOJHUKA C TOKOM. OmbIT | bubnnoreka [JOK
Opcrena https://m.edsoo.ru
bu6mmoreka [IOK
4 Cuita Amriepa, e€ HanpaBJIeHUE U MOIYJIb 1
P P Y https://m.edsoo.ru
5 Pertenue 3amau 1
6 [Ipumenenue 3akoHa Amnepa. | bubnnorexka [JOK
DNeKTPOU3MEPUTENLHBIE TPHOOPHI https://m.edsoo.ru
Cuta JlopeHriia, e€ HanpaBieHHE H MOIYJIb.
P Iv) Y bubnuotexa [JOK
7 JIBrKeHne 3apsyKEHHON 4aCcTHIIbI B 1
https://m.edsoo.ru
OJIHOPOJTHOM MarHUTHOM I10JI€
8 Pemrenue 3amau 1
bubnuoteka [JOK
9 Pa6ota cwbl Jlopeniia 1 1
https://m.edsoo.ru
10 Pemrenue 3anau 1
1 MarnuTtHoe 1oJIe B BEIIECTBE. | bubmuoreka [JOK
deppoMarHeTUKH, napa- U JuaMarHeTUuKu https://m.edsoo.ru
12 OcHoBHBIE CBOMCTBa (hepPOMArHETHUKOB. 1 bubmuorexa [JOK
[Ipumenenue peppomMarHeTUKOB https://m.edsoo.ru
13 Pemenue 3ampau no reme "MarnutHoe nose" 1
14 Pemrenne 3agad mo reMme "MarautHoe 1mosne" 1




SIBIIeHUE DNEKTPOMAarHUTHOW UHAYKIWH.

bubmuoreka [JOK

15 IToTok BeKTOpa MArHUTHOW MHAYKLUN https://m.edsoo.ru
bu6mmoreka [IOK
16 IAC wnyium https://m.edsoo.ru
17 3aKOH 3JIEKTpOMarHuTHOM MHAyKIuu Dapanes bubmorexa [TOK
https://m.edsoo.ru
18 Buxpesoe anexkrpuueckoe noiie. Toku Oyko BuGmnorexa LIOK
https://m.edsoo.ru
19 O/J1C uHAYKIMH B ABMKYLIUXCS IPOBOJHUKAX bubmorexa [TOK
https://m.edsoo.ru
20 Permrenue 3amau
)1 Mpasio Jlera bubnuorexa [JOK
https://m.edsoo.ru
” NunyktuBHOCTh. KaTylika MHIYKTUBHOCTH B bubnuoreka [IOK
LENU MOCTOSIHHOTO TOKAa https://m.edsoo.ru
bu6mmoreka [IOK
23 Asnenue camonnaykiuu. I1C caMOMHIyKIIUN https://m.edsoo.ru
24 DHeprusi MAarHUTHOTO TOJISt KATYIIKU C TOKOM. bubnuoteka [JOK
DNEeKTPOMArHUTHOE T0JIe https://m.edsoo.ru
25 Pemrenue 3anau
26 O06001IeHre U CUCTEMATU3AIHS 3HAHUN 110 bubnuoteka [JOK
TeMe "DIeKTpoinHaMuKa" https://m.edsoo.ru
7 KonTponbHas pabota mo Teme
"OnexrpoaguHaMuka"
73 KonebarenpHas cuctema. CBOOOIHBIC bubmuorexa [JOK
Kosebanus. 'apMoHMUecKre KoneOaHus https://m.edsoo.ru
79 KunemaTtnyeckoe 1 TMHAMHYECKOE OTIMCAHNE bu6mmorexa [IOK
KOJIeOaTEeIbHBIX TBUKCHUI https://m.edsoo.ru
DHepreTuueckoe onvcanue. BoiBo
30 nHHapMqucxoro OMMUCaHUs rapMOHII[/IquKHX bubnmorexa HOK

KoJ1e0aHui U3 UX SHEPTreTHUECKOro U

https://m.edsoo.ru




KHHEMAaTHYCCKOI'O OITMCaHUA

bu6mmoreka [IOK

31 Awmruntyna u dasza konedanuit https://m.edsoo.ru
[lepuon n yacrora konebanuit. [leproa manbix
1 CBOOOIHBIX KOJIEOAaHUH MaTeEMAaTHUYECKOTO bu6mmoreka [IOK
MasTHHKA. [leprosr cBOOOIHBIX KOJIeOaHU https://m.edsoo.ru
MPY>KUHHOTO MasITHUKA
13 3aryxaromue Konebanus. BeiHyXIeHHBIC bubnmoreka [JOK
koJjiebanus1. Pesonanc https://m.edsoo.ru
34 ABTOKOJICOaHUS Bubnmorexa LOK
https://m.edsoo.ru
35 Permtenue 3amau
36 VYpoxk-konpepenuus "MexaHHIECKHE
K0J1e0aHusl B My3bIKaJIbHbIX HHCTpYMEHTax"
17 O00011IeHIE U CUCTEMATU3AaIMs 3HAHUN 110 bu6mmoreka [IOK
Teme "MexaHudeckue Kojacoanus" https://m.edsoo.ru
38 DNeKTPOMarHUTHHIE KOJEOAHHUS. bubmuorexa [JOK
KonebarenbHblil KOHTYD https://m.edsoo.ru
®opmyna Tomcona. Cs3b aivmnmynm 3apsna Butnorexa LOK
39 KOHJIEHCATOPa C aMILJIUTY/I0N CHJIBI TOKA B
https://m.edsoo.ru
K0J1e0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHHs SHEPTUHU B UI€aTHHOM bubmuorexa [JOK
KOJIeOaTeIbHOM KOHTYpE https://m.edsoo.ru
3aryxarlue MIeKTPOMarHuTHbIC KOIeOaHusl. BuGmiorexa LIOK
41 By eHHBIE 27IEKTPOMAarHUTHBIS
https://m.edsoo.ru
KoJieOaHus
42 [IepemenHsbIl TOK. Pe3uctop u KoOHIEHCAaTOp B bubnnorexka [JOK
LIEH IEPEMEHHOI0 TOKA https://m.edsoo.ru
43 Karymka HHIyKTHBHOCTH B LIEIN bubnnorexka [JOK
MePEMEHHOTO TOKa https://m.edsoo.ru
44 3akoH OMa [1st JIEKTPUYECKOH 1Ienu bubnmoreka [JOK




MNEPECMCHHOT'O TOKA

https://m.edsoo.ru

MOH_IHOCTB IEPEMECHHOT'O TOKA. AMHJ’II/ITy,Z[HOC

bu6mmoreka [IOK

45 U IEUCTBYVIOIIEE 3HAUEHUE CUJIBI TOKA U
I https://m.edsoo.ru
HaNPSDKEHUS
. bu6mmoreka [IOK
46 Pe3onaHc B ayieKTpUUeCKOi 1Ienu
https://m.edsoo.ru
47 Pemenue 3amau
WUneansueiif Tpancdopmarop. [Ipon3BoacTso,
a Tpanchop p- 1P Hw bu6mmoreka [IOK
48 nepeaayda u moTpeOaeHue AICKTPHICCKOM
https://m.edsoo.ru
SHEPTUHU
DKOIOTrHYECKUE PUCKU [IPU IIPOU3BOICTBE
49 p K prTp a bu6mmoreka [JOK
DIIEKTPOdHEPTrUun. KylbTypa HCIIOIb30BaAHUS
p p YARTYP . https://m.edsoo.ru
AJICKTPOIHEPTUH B TIOBCEAHEBHOM KM3HU
50 Pemenne 3amau
51 Perrenue 3amau
57 O06001IeHre U cCUCTEMAaTU3aIHs 3HAHUN 110 bubnuotexa [JOK
TeMe "DIeKTpOMarHuTHbIE KoneOaHus" https://m.edsoo.ru
53 MexaHnn4eckne BOJHbI. XapaKTEPUCTUKU bu6mmoreka [IOK
MEXaHUYECKHUX BOJH https://m.edsoo.ru
. bubmuorexa [JOK
54 CBolCTBa MEXaHUYECKUX BOIH
https://m.edsoo.ru
bu6mmoreka [IOK
55 3ByK. XapaKTEPUCTUKHU 3BYKa
yie. 24p P e https://m.edsoo.ru
56 Wndpazsyk u ynprpassyk. lllymoBoe bubnnorexka [JOK
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl https://m.edsoo.ru
57 Pemenue 3amau
53 DJIEKTpOMarHuTHbBIE BOJIHBI. M3myueHue bubmuorexa [JOK
AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru
59 DHeprus AIEKTPOMArHUTHBIX BOJIH. CBOMCTBA bu6mmoreka [JOK
AJICKTPOMArHUTHBIX BOJIH https://m.edsoo.ru
60 [ITkaya 3neKTpPOMarHUTHHIX BOJIH. bubnmoreka [JOK




[TpumMeHeHHe IeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

https://m.edsoo.ru

HpI/IHI_[I/IHH paaruoCBsA3U U TCIICBUACHUA.

bubmuoreka [JOK
61 Panuonoxanus. D1eKTpOMarHuTHOE
. https://m.edsoo.ru
3arpsi3HEHUE OKPYKaIOLIEH cpebl
2 Kontponbnas padota nmo teme "Konebanus u
BOJIHBI"
63 Cgert. 3aKOH MPSMOJIMHEHHOTO bubnmoreka [JOK
pacnpocTpaHEHus CBETa https://m.edsoo.ru
64 Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOIO PaclpoCTpaHEHUsI CBETa
65 Otpaxxenue ceta. [Lniockoe 3epkaiio. bubnnoreka [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru
[Ipemomitenue cBeTa. AGCOTIOTHBIN U
66 OTHOCUTEJBHBIN MOKa3aTe b MPEIIOMIICHUSI. bubnuorexa [JOK
[Tonnoe BHyTpeHHee oTpaxeHnue. IIpenenpHblil https://m.edsoo.ru
YroJ1 MOJTHOTO BHYTPEHHETO OTPAXKEHUS
67 Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHOB
OTpaXeHUS U MPEIOMIICHUS CBETa
68 Xox ntyde B mpusMme. Jlucnepceus cBera. bubnuoreka [IOK
CrnoxHblii cocTaB Oenoro ceera. LBet https://m.edsoo.ru
69 JInH3bl. @OKYCHOE PACCTOSIHUE U ONTUYECKAS bubnuoreka [IOK
CUJIa JINH3BI https://m.edsoo.ru
70 [TocTpoenue n300pakeHil B TNH3aX U UX bubnnoreka [JOK
cucTeMax. YBEIHMUYCHHUE JTUH3BI https://m.edsoo.ru
71 Pemienue 3a1a4 Ha MOCTpOEHUE U300pAXKEHUH,
MOJIy4a€MBbIX C TOMOILBIO JINH3
bu6mmoreka [JOK
72 I'ma3 kak onrnueckas cucrema
https://m.edsoo.ru
7 Pemenue 3anayu. [Ipenensl npuMEHUMOCTH

reOMETPUYECKON ONTUKH




bubmuoreka [JOK

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS https://m.edsoo.ru
75 Hucnepcus cera Bubmiorexa LIOK
https://m.edsoo.ru
bu6mmoreka [IOK
76 HNutepdepennus ceera https://m.edsoo.ru
77 KorepeHnTHble UCTOYHUKU. Y CIIOBUS bubmumoreka [IOK
HaOJI0ACHNSI MAKCUMYMOB 1 MUHUMYMOB https://m.edsoo.ru
78 Perrenue 3amau
79 [Ipumenenue unTepdepeHun bubmmoreia LIOK
https://m.edsoo.ru
80 Hudpakmus cBeTa bubmmoreka [JOK
21 Judpakiuonnas pemeTka. Y cioBue https://m.edsoo.ru
HaOJII01CHUS TJIaBHBIX MAKCUMYMOB
82 Pewmenne 3anau
23 ITonepeunocTs cBETOBBIX BOJH. [onapusanus bubnuoreka [IOK
cBeTa https://m.edsoo.ru
84 Pemenne 3anau
85 CBeTOBBIE ABJICHHS B IPUPOJIE bubnmorexa LOK
https://m.edsoo.ru
36 O06o001IeHre 1 cucTeMaTU3aIys 3HaHUH 110 bubmunorexa [JOK
teMe "Onrtuka” https://m.edsoo.ru
87 KonTponbnas pabota no teme «OnTuka»
I'panuIbl TPUMEHUMOCTH KJIACCHYECKOU
88 MEX&HEKI/I. gaKOHBI 3JEKTPOINHAMUKYU U bubnmorexa HOK
HPHUHIIAT OTHOCUTEIBHOCTH hitps://m.edsoo.ru
29 ITocTynatel cieruanbHON TEOPUU bubnuorexa [IOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru
[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
90 H§e06};)a3013aHHﬂ Hol;)eHua. YCJ'IOBI/IS bubmmorexa LIOK

NMPpUYNHHOCTH. OTHOCHTENLHOCTD

https://m.edsoo.ru




OOTHOBPCMCHHOCTH. 38.M€I[JI€‘HI/IG BpPCMCHU U
COKpalCHUC NJIMHbL

91 OHe c pe CTCKOM 4Jac bubmmorexa OK
HEPrUs U UMITYJIbC PESITHBUCTCKOM YaCTHIIBI
P YIReP t https://m.edsoo.ru
90 CBs3b MaCChI C SHEPrUEH U UMITYJIBCOM bubmuorexa [JOK
PENATUBUCTCKON YaCTHULIbl. DHEPTUS TTOKOS https://m.edsoo.ru
bubmuoreka [JOK
93 PaBHOBecHOE TEIIOBOE U3ITyYEHHE
https://m.edsoo.ru
bu6 OK
94 3akoH cMmelreHnsa BuHa nosmorexa L
https://m.edsoo.ru
bu6 K
95 I'unoreza M. I1nanka o kBanrax. ®OTOHBI nommorexa LO
https://m.edsoo.ru
bu6mmoreka [IOK
96 €]
HEPTHsl U UMITYJIEC (OTOHA https://m_edsoo.ru
®oroaddext. OnbiTe A. I'. CTonerona. bubnnoreka [JOK
97
3akoHsI hoTodderTa https://m.edsoo.ru
08 Ypasaenue DitHimTeitHa 11 Gpotosrddexra. bubnmnorexa [JOK
"Kpacnas rpanuna” porordpdexra https://m.edsoo.ru
bu6 OK
99 Jasnenne cera. OnwiTe [1. H. JIeGenera nomrorexa I
https://m.edsoo.ru
. bubnunorexa [IOK
100 BoiHOBEIE CBOMCTBA YaCTHII
https://m.edsoo.ru
B Bpoiins. Bpoi
101 | paiwepn obnaet roxamsatst mkyetor Bumorer LLOK
P P HITH ABIDEYT] https://m.edsoo.ru
YaCTHUIIBI
bu6mmorexa [IOK
102 K - i
OpIYCKYJISIPHO-BOJIHOBOM JTyalu3m https://m.edsoo.ru
103 Hudpa 3JICKTPOHOB Ha crajia Bu6miorexa LIOK
n(paKIrs HICSKTPOHOB HA KPUCTAILIAX
paxht P P https://m.edsoo.ru
104 Crenunduka u3mMepeHuit B MUKPOMUDPE. bubnmnoreka [JOK

CooTHo1IeHNs HeoNpeAeaEHHOCTEN

https://m.edsoo.ru




I'eiizenOepra

105 Pemenue rpadguueckux 3amau
106 Pemenue pacu€THbIx 3a1a4
107 Kontposbnas padota mo Temam: "OCHOBBI
CTQO", "KoprnyckyasipHO-BOJIHOBOM 1yanu3m"
108 OnbITHI IO UCCIEAOBAHUIO CTPOCHUS aTOMA. bu6mmoreka [IOK
[Tnanerapnas moxens atroma Pesepdopna https://m.edsoo.ru
109 [Toctynarter bopa BuGmnorexa LIOK
https://m.edsoo.ru
110 Buasl cnexktpoB. CriekTp ypOBHEH 3HEpruu bubnnoreka [JOK
aToMa BOJIOpoOJia https://m.edsoo.ru
11 CrioHTaHHOE U BBIHY)KICHHOE U3ITyYCHHE bubnuoreka [IOK
cBeTa https://m.edsoo.ru
112 Masep bu6mmoreka [IOK
https://m.edsoo.ru
Hyknonnas monens siipa I'eiizenOepra- Bu6miorexa IIOK
113 MBaHeHKo. 3aps 1 MacCOBOE YUCIIO SApA.
https://m.edsoo.ru
M3oTtonsl. PagnoakTHBHOCTH
3aKOH pasiMOaKTUBHOTO pacnaaa. CBoicTBa
114 WOHU3UPYIOLIEro u3iyueHus. Bnusuue bubnmnorexa [JOK
PagUOAKTUBHOCTU HA )KUBBIE OPTaHU3MBI. https://m.edsoo.ru
Jo3umerpus
OHeprus cBA3M HYKJIOHOB B sifipe. SnepHble
cuibl. Jledext maccrl sapa. SAnepHbie
115 peakuuu. Snepusie peakTopsl. [IpobneMsr bubnmnoreka [JOK
YIIPABJIIEMOI'0 TEPMOSAEPHOTO CUHTE3A. https://m.edsoo.ru
OKOJIOTUYECKHE aCIEKThI Pa3BUTHSI sIIEPHON
SHEPreTHKU
MeTopl perucTpaluy U UCCIEA0BAHNS
116 JJIEMEHTapHbIX YacTull. PyHIaMEeHTAIbHbIE

B3aUMOJCUCTBUA. bapruoHbl, ME30HBI U




nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mo enu. KBapk-ritooHHas MOJENb aJpOHOB

®usuka 3a npeaenamMmu CTaHIapTHOW MOJIEIIH.

bubmuoreka [JOK

117 TémHuas marepus u TEMHas d3Heprus. EAMHCTBO
. p p https://m.edsoo.ru
¢bu3nvecKoil KapTUHBI MUpa
118 DTanbl pa3BUTHSI ACTPOHOMUU. 3HAYCHUE bubmuorexa [JOK
aCTPOHOMUHU https://m.edsoo.ru
[TpuMeHUMOCTh 3aKOHOB (PU3UKH IS
119 0OBSCHEHHS TIPUPOABI KOCMUUYECKHIX bubmunorexa [JOK
00BbeKTOB. MeTObI ACTPOHOMHUYECKHIX https://m.edsoo.ru
HUCCIIEIOBAHUN
CoBpeMEHHbIE ONITUYECKHE TEIECKOTIbI
p ’ bubimoreka IIOK
120 paJMOTENIeCKOITbI, BHEaTMOC(epHast
https://m.edsoo.ru
aACTPOHOMHUS
121 Bun 3Bé3anoro Heba. Co3Be3ausi, spKue bubnnorexa [HOK
3BE3/IBI, INIAHCTHI, UX BUAUMOC IBIDKCHUE https://m.edsoo.ru
Conneunas cucrema. Connue. ConHeyHas
bu6mmoreka [JOK
122 akTUBHOCTb. Mlcrounuk sHepruu CosHua u
. https://m.edsoo.ru
3BE3]
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
o parrep Bubnunorexa [IOK
123 JuarpaMma "CreKTpaabHbIN KIacce —
" https://m.edsoo.ru
CBETUMOCTh
. bubmnoreka [IOK
124 3Be3 bl TJIaBHOM OCIEN0BATEILHOCTH
https://m.edsoo.ru
BuytpenHnee cTpoenue 38€31. CoBpeMEHHbIE
125 MIPEJCTABICHUS O IPOUCXOXKICHUU U bubnnorexka [JOK
spoaronuu CoJiHIa U 3BE3/1. DTaIlbl )KU3HA https://m.edsoo.ru
3BE3]T
126 Muneunsiii [1yre — Hama ['anaktuka. Tumsl bubnuoreka [IOK
rajJlakTukK. YEpHbIE ABIPBI B AIpax rajJakTHK https://m.edsoo.ru
127 Bcenennas. Paciiupenue Beenennoid. 3akoH bubnuorexa [JOK

Xab606ma. Teopust bonbioro B3pbIBa.

https://m.edsoo.ru




PennkroBoe uznyuenue

bubmuoreka [JOK
https://m.edsoo.ru

128

129

MacmrabHas cTpykrypa Beenennoii.
Meraranaktuka

Hepewménnsie mpo6iieMbl aCTPOHOMUU

bu6mmoreka [IOK
https://m.edsoo.ru

bu6mmoreka [IOK
https://m.edsoo.ru

130

@uU3NYECKU IPAKTUKYM 110 TEME
"HNccnenoBanue 1eiCTBUS TOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

131

132

133

®duznyeckuil npaktukym 1o teme "M3mepenue
cuibl Ammnepa'.

Ou3nyecKkuil MPakTUKYM 0 TeMe
"HccnenoBanue siBJICHUS 3JIEKTPOMarHuTHOM
UHIyKUIUU".

®duznyeckuil npaktukym mno teme "CoOopka
MOJICIIH JICKTPOMArHMTHOTO reHeparopa'.

134

135

136

137

138

duznyeckuil npaktukym mno teme "M3mepenue
nepuoja CBOOOIHBIX KOJIEOaHUM HUTSHOTO U
MPYXUHHOTO MassTHUKOB"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHue SHEPTUU B IPYKUHHOM
MasTHHUKE"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue NepeMEHHOTO TOKA Yepe3
IIOCJIEZI0BATEIBHO COEIMHEHHBIE KOHEHCATOD,
KaTymky u pesucrop" wim "HcecnenoBanue
paboThl ICTOYHUKOB CBETA B LIETIN
MIEPEMEHHOTO TOKa"

dusnyeckuil NpakTukyM no teme "M3ydenue
[1apaMeTpPOB 3BYKOBOI BOJIHBI"

du3nyeckuil mpakTukyM 1o teme "M3mepenue
IIOKa3aTeJsl MPEIoOMIIEHH cTeka".




139

dusnyeckuil npakTukym 1o teme "M3mepenue
(OKYCHOT'O PAaCCTOSHUS pAaCCENBAIOIINX JINH3"

140

141

142

du3nyecKkuil mpakTuKyM 1o teme "M3mepenne
JUIMHEI CBETOBOM BOJIHEI".

®u3NYECKU MPAKTUKYM 10 TEME
"OnpeneseHue UMMYJIbca U SHEPTUHU
pensaTUBUCTCKUX yacTull (o gororpadusm
TPEKOB 3aPsKEHHBIX YaCTULl B MATHUTHOM
nose)"

®uznueckuil NpakTUKyM 1o reme "M3mepenue
noctosinHoM [InaHka Ha OCHOBE HCCIIeI0BaHUS
dhoTodrddekra".

143

Pu3NYeCKUl IPAKTUKYM 110 TEME
"HccnenoBaHue CeKTpa pa3peskeHHOTO
aTOMAapHOI'0 BOJIOPO/a U U3MEPEHUE
nocTostHHOM Punbepra"

144

@u3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue paiuoakTUBHOTO (hOHA C
WCIIOB30BaHUEM J103UMETpa" .

145

146

147

148

Pu3NYeCKUil IPAKTUKYM I10 TEME
"HaGmtonenus B Teneckorn JIyHbl, TU1aHeT,
TYMaHHOCTEH U 3BE3HBIX CKOIIEHU".

O0001IeHre ¥ cucTeMaTH3anus 3HaHui. Pois
(U3HUKYN ¥ aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COITTATEHON 1 dTHUECKOMN
cdepax JIeaTeTbHOCTH YeJIOBeKa

O06o01eHue U cucTeMaTu3alys 3HaHui. Ponb
1 MeCTO (PU3HKHU U aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA
O06o01IeHre U cucTeMaTU3alys 3HaHui. Ponb
¢busnueckoit Teopun B GOpMUPOBAHUH
MPECTaBICHUN O (PU3NYECKOI KapTHHE MUDA,




MeCTO (PU3UYECKOM KapTUHBI MUpPa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
IPEACTaBICHUN O IPUPOAE

O0001IeHYE ¥ cUCTEMATH3alUs 3HAHUI 1O

149 |
TeMe "Kunemaruka"

150 O0001IeHrEe ¥ cCUCTEMATH3als 3HAHUN 110
teme "Kunemarnka"

151 O06o0011eHNEe U CHCTEMATHU3alUs 3HAHUH 110
teme "JluHaMuka"

152 O0o00111IeHrEe U CHCTEMATH3aLIMs 3HAHU 110
teme "Craruka TBepAoro tena'

153 O0001IeHrEe U cCUCTEMATH3aIMs 3SHAHUN 110
TeMe "3aKOHbI COXpaHEHHs B MeXaHUKe"
O0o0011IeHrEe U CHCTEMATH3aLMs 3HAHU 110

154 Teme "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM
Teopun"

155 O06o001IeHre B cucTeMaTH3aIys 3HAaHUH 110
teme "Tepmoaunamuka. TemioBbie MamHbI"
O0o001IeHrEe U CHCTEMATH3alKs 3HAHUH 110

156 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da3oBble nepexo bl

157 O06o001IeHre U CHCTEMATH3alKs 3HAHUH 110
TeMe "OeKTpudeckoe nose"

158 O0001IeHre B cucTeMaTH3aIs 3HAHUH 110
teMe "I10CTOSIHHBIN 2JEKTPUIECKUNA TOK"

159 O0o001eHrEe U CHCTEMATH3aLKs 3HAHUH 110
teMe "Toku B pa3nnyHbIX cpepax”

160 O06o001IeHre U CHCTEMAaTHU3alKsl 3HAHUH 110
TeMe "MarautHoe noJje"

161 PeseprubIil ypok. O6001eHIE 1

cucreMarTrusanuia 3HAHWUM 110 TEME




"JJeKTpOMarHuTHas UHIyKIus"

PesepBubIil ypok. O6001eHIE 1
162 cUCcTEMaTH3allis 3HaHUI IO TEME
"Mexanuueckue Kojaeoanus"
PesepBHbIil ypok. O60011IcHIE 1
163 cUCTEMaTH3allMs 3HAaHUI IO TEME
"DJIeKTpOMarHuTHEIE KoeOanms "

PesepBHelit ypok. O000ICHHE 1
164 cUcTeEMaTH3allis 3HaHUI IO TEME
"MexaHu4ecKue U AJIEKTPOMarHuTHbIE BOJIHbI"

165 PesepBHeIil ypok. O000IICHHE 1

cucreMaru3ais 3Hanui mo reme "Onruka"

PesepBHrlit ypok. O600111eHNE 1
166 cucTteMaru3anus 3HaHUH 1Mo TeMe "OCHOBEI
CTO"

PesepBHrlit ypok. O600111eHNE U
167 cucTeMaTu3anus 3HaHUM 110 TeMe
"KopnyckymsipHO-BOJIHOBOM Ayain3m"

Pesepubriit ypok. O6006111eHIE 1
168 cUCTEMAaTH3ansI 3HaHuH 110 Teme "dusuka
aromMa"

Pesepubiil ypok. O6006111eHIE 1
169 cUCTEMAaTH3ansI 3HaHUH 110 Teme "dusuka
ATOMHOTO SIApA U 3JIEMEHTAPHBIX YacTuIl"

PesepBHeIit ypok. O6001ICHNE 1
170 cucTeMaTu3alus 3HaHuH 1o TeMe ""DJIEMEHTEI
acTpopu3uku"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16







YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

. ®m3uka. Mexanuka, 10 ximacc/ Maxumes I'.51., CunsgkoB A.3., O0mecTBo ¢
OTPAaHUYECHHOW OTBETCTBEHHOCTHIO «J/[PODA»; AxuumoHepHOe 0OIIECTBO
«3narensctBO «IIpocBenienre»

®dusuka. MonekynsipHas ¢usuka. Tepmoaunamuka, 10 xkmace/ Mskumes I.51.,
CunskoB A.3., OOIIECTBO C OrpaHUYECHHON OTBETCTBEHHOCTHIO «[PODAY;
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienue»

®dusuka. Konebanms m Boawbl, 11 wimacc/ Msakummes I'.51., CunsaxoB A.3.,
OOmiecTBO C OrpaHUYeHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKnHUOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeienne»

®uzuka. Dnekrpoaunamuka, 10-11 kmaccel/ Mskumes I'.4., CunsikoB A.3.,
OO1IecTBO C OrpaHUYEHHON OTBETCTBEHHOCThIO «JIPODA»; AKumoHepHOE
obmectBo «M3naTenscTBO «IIpocBeiiennes

®usuka. Ontuka. KpantoBas ¢usuka, 11 knacc/ Msakumes I'.51., CunsikoB A.3.,

OO1mecTBO C OrpaHHYEHHOH OTBETCTBEHHOCTHIO «JIPODAY»; AKIHOHEpHOE
obmectBo «M3naTenscTBO «IIpocBerieHne»

METOINYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

®uszuka. CoopHuk 3a1a4 u BonpocoB. 10-11 kmaccel. Mapon A.E., Mapon E.A.
N3narensctBo "Ipoda"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

https://www.youtube.com/playlist?list=PLvtJKssESNjCwT9X0Pty3ZIgbOfFLUsZ
https://www.youtube.com/playlistlist=PLvtJKssESNrjlkFiAsGgscanZynuY q49C
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