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INOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa 1o gu3uke Ha ypoBHE CPEIHETO 00IIEero 00pa3oBaHus pazpaboTaHa
Ha OCHOBE TMOJOXEHU U TpeOoBaHUI K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
oOpazoBarensHOM TporpaMmel, mipeactaBieHHpx B PI'OC COO, a Takke ¢ yaéToM
denepanbHOi pabodeit mporpammbl BocnuTaHuss U KoHIENIMM MpenogaBaHus
yueOHoro mpeamera «@Pu3nMka» B 00pa3oBaTeNbHBIX OpraHu3anuax Poccuiickoin
®denepanyu, peaau3yroX OCHOBHbIE 00pa30BaTENIbHbIE IPOTPAMMBI.

[TporpaMMa 1o ¢u3uke ompeneiseT 00sA3aTeabHOE MPEIMETHOE COAEpKaHUE,
YCTaHABIMBAET PEKOMEHAYEMYIO IOCIEAOBATEILHOCTh M3YUYEHHUS TEM W PA3EIIOB
yu4eOHOro mMpeAMeTa € Y4ETOM MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH,
JIOTHUKU y4eOHOro mpolecca, BO3pacTHbIX ocoOeHHocTel obyuaronuxcs. [Iporpamma
1o ¢u3ukKe NaéT NpeaCcTaBICHUE O LENSIX, COJIepKaHnu, o0LIel cTpaTerun o0y4eHus,
BOCIIUTAHUSA U PAa3BUTHUS 00y4yaroOUMXCs CpelcTBaMU yuyeOHoro nmpenmMera «Puznkay
Ha yri1yOinEHHOM YPOBHE.

N3yuyenue kypca GU3HKK YIUIYOJIEHHOTO YpPOBHSA TIO3BOJISIET PEANM30BaTh
3aJaul Mpo(decCHOHATbHON OpHUEHTAllMU, HAllpaBJICHO Ha CO3JaHUe YCJIOBUM s
IpPOSIBJICHUS] CBOMX MHTEJUIEKTYalbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH KasKIbIM
OOy4JaromMMcCsi, KOTOpblE HEOOXOAUMBI JJIsi NPOJOJDKEHUsS O00pa3oBaHUs B
OpraHu3alusX MpOoPECCHOHAIBHOIO 00pa3oBaHUs 1O  pa3IMYHbIM  (U3HKO-
TEXHUUYECKUM U WH)KEHEPHBIM CTHICIIMATbHOCTSIM.

B nporpamme no ¢u3uke onpeaenstorcs MiIaHUpyeMble pe3yabTaThl OCBOCHUS
Kypca (u3Mku Ha YpOBHE CpeaHEero oOmero o0pa3oBaHUs: JHYHOCTHBIE,
MeTanpeIMeTHbIe,  MpeaAMeTHble (Ha  yriyonéHHom  ypoBHe).  Hayuno-
METO/IO0JOTUYECKOM OCHOBOWM Il pa3pabOTKu TpeOOBaHMM K JIMYHOCTHBIM,
METanpeIMETHBIM M TOPEIMETHBIM pe3yibTaTaM OOYyYaroluXcs, OCBOMBIIMX
nporpaMmy 1o (HU3UKe Ha YPOBHE CpeaHEro oOIero oopa3oBaHus Ha yriyoJIEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

[TporpamMma o (pu3HKe BKITIOYAET:

TUTAHUPYEMBIE Pe3yIbTaThl OCBOSHUS Kypca (PU3MKK Ha yriIyOJIEHHOM YPOBHE, B
TOM YHCJIE TIPEeIMETHBIE PE3yIbTaThl IO roJjaM 00yUYeHUS;

coJepkanue yueOHoro npeamera « @u3ukay» 1mo rogam o0ydeHus..

[IporpaMmMa 1O (¢u3MKEe HWMeEeT TPUMEPHBIA XapakTep U MOXKET OBITh
UCTIONIb30BaHa YUUTENSIMHU (DU3HUKH JIJISI COCTABJICHHS CBOMX Pab0vHX MpoTrpamM.

[IporpamMma mo u3uKe HE CKOBBIBACT TBOPUECKYIO WHUIIMATHBY YUHUTEICH U
IPEIOCTABIISIET BOZMOKHOCTH I pealn3aliil pa3InyHbIX METOJUYECKUX MOAXO0/I0B
K TpenoJiaBaHuio (PU3MKU Ha YriayOJIEHHOM YpOBHE IMpPH YCIOBHHM COXPaHEHHUS
00s13aTEIbHON YaCTH COJEP KaHUS Kypca.

dwusuka Kak Hayka o Hanbosiee 00X 3aKOHAX TPUPOIBI, BRICTYIIAs! B KAUECTBE
y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJaJ B CHCTEMY 3HAHUU 00
okpyxarwmeM wmupe. IIkonbHBIE Kypc QHU3MKH — CHCTEMOOOpa3yIolui AJis



€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, OCKOJIbKY (DU3UUYECKUE 3aKOHBI JIEKAT
B OCHOBE IMPOIIECCOB M SIBICHHM, WM3y4aeMbIX XHMHEH, Ouojoruen, (u3muecKou
reorpadueii u actpoHomueid. VMcmnonp3oBaHue U aKTUBHOE MPUMEHEHUE (PU3NIECKHIX
3HAHUM OMNpeAeNniio XapakTep U OypHOE pa3BUTHE Pa3HOOOpa3HbIX TEXHOJIOTUH B
cdepe PHEPreTUKU, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MOJTYyYEHUs HOBBIX MaTEpHAIIOB
C 3aJaHHBIMH cBoWcTBaMu. I3yuenune UMK BHOCHT OCHOBHOM BKJIAJ B
dbopMUpOBaHHE  €CTECTBEHHO-HAy4YHON KAapTUHBI MHpa OO0ydYaromierocs, B
dbopMupoBaHHEe YMEHUN NPUMEHSATh HAyYHBI METOJl MO3HAHUS TPU BBIIOJIHEHUU
MU y4eOHBIX UCCIEOBaHUM.

B ocHOBy kypca (u3uku Ha YpOBHE CpPEeJHEro oOIIero o0pa3oBaHUs MOJIO0KEH
pPSA U, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €T0 TOCTPOEHHUS.

Hoea wuenocmuocmu. B COOTBETCTBUM C HENM KypC SBIIETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COJECPKUT MaTepuall U3 BCEX pa3leioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B cooTBeTcTBUM ¢ HEW Marepuan Kypca (QU3MKH
oObeaMHEH BOKpPYr (¢u3nueckux Teopud. Bemymmm B Kypce  sBisercs
(GbopMHpOBaHHUE TPEACTABICHUA O CTPYKTYPHBIX YpPOBHSIX MaTE€pHH, BEIIECTBE WU
oJIE.

Hoea cymanumapuzayuu. EE peanuzanuss NOpeanosiaracT HMCIOJb30BaHUE
TYMAHUTAPHOTO NOTEHIHaNa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTUA
(GuU3MKY ¢ pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU U
HKOJIOTHYECKUMHU MTPOOIEMaAMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc Qusuku yriiyOJ€HHOTO YpOBHS
IIPEAINOaraeT 3HakOMCTBO C IIMPOKUM KPYIrOM TEXHHUYECKUX M TEXHOJOTHMYECKHX
IIPUJIOKEHUN U3YUYEHHBIX TEOPHUM U 3aKOHOB. [Ipy 3TOM paccMaTpuBaroTCs Ha ypOBHE
oOLIMX MpEeACTaBICHUI U COBPEMEHHbBIE TEXHUUECKHE YCTPOUCTBA, U TEXHOJIOTUH.

Hoea »3konocusayuu peanuzyercs IIOCPEACTBOM BBEICHUS 3JIEMEHTOB
COJIEpKaHusl, MOCBSIIEHHBIX 3KOJOTHYECKUM IpobJieMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHbI C PAa3BUTHEM TEXHUKH WU TEXHOJIOTUH, a Takxke OOCYXIeHus mnpodiem
PalMOHAIBHOTO MPUPOJIONOIB30BAHUS M IKOJOTUYECKON O€30aCHOCTH.

OcBoeHME CcO/Iep)KaHUsS TIPOTPaMMbl MO (PU3HKE OHKHO OBITH MOCTPOEHO Ha
OPUHLIAINIAX CHUCTEMHO-JIEATENIBHOCTHOrO mMoaxona. i ¢usuku peanusanus 3THX
OPUHLIUIIOB 0a3upyeTcss Ha MCIOJIb30BAHUU CAMOCTOSITENIBHOIO SKCIIEPUMEHTa Kak
MOCTOSTHHO JieHCcTBYIOMIETO (pakTopa yueOHoro npoiiecca. st yrinyOa€HHOro YpoBHS
— 3TO CHUCTEMa CaMOCTOATENbHOIO YYEHHYECKOrO SKCIIEPUMEHTA, BKIIIOYAIOIIETO
(GpoHTaNbHbIE YYEHWYECKHE ONBbITHl MPU HU3YYEHUH HOBOTO  Marepuana,
nabopaTopHbie pabOThl U paboTHl mMpakTUKyma. [Ipu 3TOM BO3MOXKHBI JiBa criocoba
peanu3anuu (GU3NYECKOTO MpakTUKyma. B mepBoM ciydyae MpakTHUKyM HPOBOAUTCS
an6o B koHue 10 m 11 kmaccoB, mubOO mociae MEpBOro WU BTOPOrO MOJYTOJUN B
KKJIOM U3 3THX KjiaccoB. BTopoi cnmocod — 3To uHTerpamus padboT npakTuKkyma B
cUCTeMy J1abOpaTOpHBIX pabOT, KOTOPHIE MPOBOATCS B MPOLECCE M3YUCHUS pa3jena



(rembr). IIpu sToM mnox paboTamMM MpakTUKymMa IIOHUMAETCs CaMOCTOSTEIbHOE
UCCIIEIOBaHUE, KOTOPOE MPOBOAUTCSA MO PYKOBOJACTBY CBEPHYTOro, 000OIIEHHOTO
BHJ1a 0€3 MOIIAroBOM MHCTPYKIIUHU.

B mporpamme mno (Qu3umke cucremMa  yYEHUYECKOTO  JKCIIEPUMEHTA,
7a00paTOpHbIX PA0OT M MIpakTUKyma IpEACTaBlI€HAa €IUHBIM IepedyHeM. BpiOop
TEMaTUKU [JS 3TUX BHJIOB YYCHHUECKHX MPAKTUYECKUX pPabOT OCYLIECTBISAETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpOIlecca MCXOM M3 OCOOCHHOCTEH MOYpPOYHOTO
IUIAHUPOBAHMUS M OCHalleHWa kaOuHeta ¢usuku. Ilpm sToM oOecneunBaeTcs
OBJIQZICHUE OOYyYarolMMHCA YMEHUSMH NPOBOAUTH NpPsSMble U KOCBEHHbBIE
U3MEPEHMs], HCCIEIOBaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH M IOCTAHOBKY
OIBITOB IO MPOBEPKE NPEITOKEHHBIX TUIIOTES.

Bosnbiioe BHUMaHUE YIEISeTCs PElIEHUI0 PACUETHBIX M KaueCTBEHHBIX 3ajad.
[Tpu 3TOM 111 pacyE€THBIX 3a7a4 MPUOPUTETOM SBIIAIOTCS 3a7auu C SIBHO 33JaHHON U
HESIBHO 3a/laHHOM (IM3MUYECKON MOJEINbI0, TO3BOJIAIOIIME NPUMEHSATh HU3YUCHHBIE
3aKOHbl U 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjelia Kypca, TaK M HHTErpupys
NPUMEHEHUE 3HAHWI U3 pa3HbIX pa3aesioB. lJisi KaYeCTBEHHBIX 3a7a4 MPUOPUTETOM
ABJIAIOTCS 337jaHUsl HA 00OBACHEHHE/TIPE/ICKa3aHne NPOTEKAHUS (PU3NUECKUX SIBICHHM
U TIPOLIECCOB B OKPY’KaIOILIEH KU3HHU, TpeOyIoUIe BbIOOpa (PU3NUECKON MOJIEH IS
CUTYallu MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu GI'OC COO k maTepHaIbHO-TEXHUYECKOMY
o0ecrieyeHuto yueOHOro npouecca Kypc GU3MKU yriayOn€HHOTO YpOBHSI Ha ypOBHE
cpenHero obOuiero o0Opa3oBaHUS JOJKEH HU3y4yaTbCsl B YCIOBUAX MPEAMETHOIO
kabuHeTa. B kabuHeTre ¢GU3UMKM JMOHKHO OBITH HEOOXOAWMOE JabopaTOpHOE
00Opy1I0BaHUE JIJIsl BHINOJIHEHUSI YKA3aHHBIX B IporpaMMme Mo (pU3HKEe YUYEHHMUECKUX
OMBITOB, JIAOOPATOPHBIX PAadOT M padOT MPAKTUKyMa, a TAKXKe JEMOHCTPAILMOHHOE
o0opy10BaHUE.

JleMoHCTpallMOHHOE ~ OOopyaoBaHHe  (OPMHUPYETCS B COOTBETCTBUHM  C
OPUHLIAIIOM  MHUHUMAJIbHOM  JOCTaTOYHOCTH M OOECHEeYMBAET  IOCTaHOBKY
NEPEYUCIICHHbIX B MporpaMMe 1o (U3MKE KIIOYEBBIX JEMOHCTpalud ajs
UCCJIEIOBAHMUS ~ W3Y4YaeMbIX  SIBJEHUW U TPOLECCOB, ASMIUPUYECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, MX TEXHUYECKUX MMPUMEHEHHIA.

JlaGopaTopHoe oOoOpymOBaHHWE [JIi YYEHWUYECKUX TPAKTHYECKUX padoT
dopMupyeTcss B BHJIE TEMATUYECKUX KOMIUIEKTOB M OOecreuyuMBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JByX oOyvaromuxcsi. Temarnueckue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBaHUSI JIOJDKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIONIb30BaHUU AHAJIOTOBBIX U HU(POBBIX TPHUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPHUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOPHUH.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpoBaHUE UHTEPECA U CTPEMIICHUS O0YYaIOMINXCS K HAYyYHOMY U3YYEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;



pa3BUTHE NPEJICTABICHUA O HAYYHOM METOJ€ NO3HaHWs U (POpMHUpPOBAHUE
MCCJIEI0BATEIBCKOTO OTHOIIEHUS K OKPYKAIOLUM SIBJICHUSM;

dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa H3YYeHHUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

(opMUpOBAaHNE YMEHUIN OOBSCHSATH SIBJICHUS C HCIIOJIIB30BAHMEM (PU3NUYECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

dbopMupoBaHHE TPEACTABICHUN O poiu (QU3MKU [OJs Pa3BUTUSA JPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE NPEJCTABICHUN O BO3MOXKHBIX cepax Oyayuieil npodeccuoHalbHOMI
NESTEIIbHOCTH, CBSI3aHHBIX C (PM3MKOMW, MOATOTOBKA K JajbHEHIIEMy OOY4YEHHIO B
3TOM HAIPAaBJICHUH.

JlocTikeHne 3THX 1enel oOecrneunBaeTcsl pEelIeHHEM CIEAYIOIMX 3a7ady B
npouecce U3y4eHus Kypca GU3MKU Ha YPOBHE CPEHEro 001ero oopa3oBaHus:

npuoOpeTeHNe CUCTEMbl 3HAHMW 00 OOHIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUSX, BKIIIOUAsT MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOJUHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHThI ACTPOPU3HUKHY;

(bopMHpOBaHUE YMEHHMI NPUMEHSATH TEOPETUUYECKUE 3HAHUS NIl OOBSICHEHUS
¢uznyeckux SBICHUM B NPUPOAE M M NPHUHATUS NPAKTUYECKUX PELIECHUN B
IIOBCEHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUS Pa3IUYHbIX 337a4 C SIBHO 33JaHHOW (pu3myeckoit
MOJIENIbIO, 3a/ad, MOJPa3yMEBAIOIIMX CAMOCTOSTENIBHOE CO3AaHue (PU3HUECKOU
MOJIeJIY, aJICKBATHOM YCIIOBUSM 33/1a4d, B TOM YKCIIE 3a]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHHE (PU3NYECKUX OCHOB M MPHUHIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIMSHMS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJIaMH CaMOCTOSTENIbHOTO IUIAHMPOBAaHUS W  NPOBEJEHUS
(GU3MUECKUX  OKCIIEPMMEHTOB, AaHAIM3a W  HUHTEpHIpeTauuud  HHQPOpPMALUH,
OIPENENICHMS TOCTOBEPHOCTH MTOJIyYEHHOTO PE3yJIbTaTa;

CO3/IaHME YCIIOBUM [UJI PAa3BUTHS YMEHUH MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPUYECKOU JIESITEIbHOCTH;

pa3BuTHE MHTEpeca K chepam npodhecCHuOHANbHOU NEATEIbHOCTH, CBSI3aHHOM C
buU3HUKOIA.

B coorBerctBun ¢ TtpeboBanusmu DPI'OC COO yrayOn€HHBIM ypOBEHb
u3ydeHus: yaeoHoro npeamera « Ousnka» Ha YPOBHE CpPeIHET0 00IIero oopa3oBaHus
BBIOMpAeTcss 0O0YYalolMMHUCS, IUJIAHUPYIOIIUMH TPOJODKEHHE 00pa3oBaHUsl TI0
CHEUATBHOCTIAM (PU3UKO-TEXHUYECKOTO POdUIIS.

Ha usyuyenue ¢uszuku (yrayOn€HHBIN ypOBEHb) Ha YPOBHE CPEAHEro OOIIEro
oOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B Henem0), B
11 xnacce — 170 gacoB (5 4acoB B HEJEIIO).

[Ipennaraempiii B mnporpamMme 1o (QU3MKE MepeyeHb JadOpaTOpPHBIX U
IPAKTUYECKUX pabOT sBISAETCS PEKOMEHJOBAHHBIM, YYMTENIb JI€laeT BBIOOP



NpOBEJCHUsT JabOpaTOpHBIX pabOT H OMBITOB C YYETOM HHAMBUAYAIBHBIX
0COOEHHOCTEH 00yJarommxcsl.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblit MeTO O3HAHUS PUPOBI.

®duzuka — pyHaameHTanbHas Hayka o mpupoze. HaydHblit MeToJ MO3HAHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEpUMEHT W Teopus B Tpoliecce MOo3HaHuWs npupoabl. HalmroneHue u
IKCIIEPUMEHT B (DU3HKE.

Croco0b1  u3MepeHuss (U3HYECKUX BEIWYWH (AaHAJIOTOBBIE H  IH(POBHIC
U3MEpUTEINbHbIE MPUOOPHI, KOMIIBIOTEPHBIEC TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuil  ¢u3nueckux  BedquuuH  (abcoiioTHass U
OTHOCHUTEJIbHAS).

MopenupoBanue (PpuU3MUECKUX SBJICHUNH U TPOLECCOB (MarepualbHasl TOYKA,
a0COJIFOTHO TBEPAOE TEJO, UJICATIbHAS KUIKOCTh, UACANbHBIN ra3, TOUYCUHBIN 3aps).
['unote3a. @U3NYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. DU3nyecKast TEOpHs.

Ponb 1 MmecTo duszuku B YopMUpPOBaAaHUU COBPEMEHHOW HAYYHOW KapTUHBI MUPA,
B MIPAKTUYECKOU JIEITEIILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

W3mepeHne cuiibl TOKA U HAMPSKEHUS B LIENMU MOCTOSIHHOTO TOKA IPU MOMOIIU
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HakoMCTBO ¢ IMdpoBoil aboparopueit mo ¢usuke. [Ipumepsl u3MepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MaTepuaibHOM TOYKH, €ro TPOCKIMU Ha OCH CHUCTEMBbI
KoopauHat. Tpaekropus.

Ilepemelniienne, CKOpOCTh (CpeaHsiE CKOPOCTh, MTIHOBEHHAas CKOpPOCTh) H
YCKOPEHUE MaTepHaJIbHOM TOUYKHM, HMX MPOEKIMU Ha OCH CHUCTEMbl KOOPJAMHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHXKEHUE. 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MYTH MaTEpPUaIbHOM TOYKU OT BPEMEHU U HX
rpaduky.

CBobOonHOE TMajieHHe. YCKOpeHHe CBOOOAHOrO TMajaeHus. JIBrkeHue Terna,
OpOIIIEHHOTO TMOJI YIJIOM K TOPU3OHTY. 3aBHUCUMOCTb KOOPJWHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbLHON TOYKH OT BPEMEHU U MX TpaduKu.

KpuBosmmHenHoe nBuxeHne. J|BUKeHre MaTEPUaIbHON TOYKHU O OKPY’KHOCTH.
Yrnoas u  nuHeWHas ~ ckopocTh. llepwony u uyacrora  oOpanieHus.



[lenTpocTpeMuTesnbHOE (HOpMalbHOE), KacaTeabHOE (TaHTEHIIMAJILHOE) MU TIOJHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  CIHIOMETP,
JBH>KCHUE CHAPSAIOB, LEIMHBIE, IECTEPEHYATHIE U PEMEHHBIE MEPENAYN, CKOPOCTHBIE
JTUQTHIL.

Hemoncmpauuu.

Mopens cuctembl OTCUETA, WILIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

CriocoObl UccieI0BaHus IBUKEHUN.

Nnnroctpanus npeaebHOrO NEPEX0/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHne TBMKEHUH C UCIIOJI30BAaHUEM MEXaHU3MOB.

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

HaGmronenue nBuKeHHsI Tena, OpOLIEHHOTO TMOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpagiienue cKopocTy Ipu ABUXKEHUH 0 OKPYKHOCTH.

[IpeobpazoBaHue YriI0BO CKOPOCTH B PEAYKTOPE.

CpaBHeHUE IMyTEM, TPAEKTOPUHN, CKOPOCTEN JBUAKEHHS OJHOTO U TOTO KE TeJa B
pPa3HBIX CUCTEMAX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

W3ydyeHne HEpaBHOMEPHOTO JBWKEHHS C LEIBI0 ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

N3mepeHne yCKOpeHus pU NMPSAMOJIMHENHOM PaBHOYCKOPEHHOM JIBMKEHUH I10
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanye 3aBUCHMOCTM IIyTM OT BPEMEHM IIPU  PABHOYCKOPEHHOM
JIBHOKCHUMU.

N3mepenne ycKopeHusi CBOOOTHOTO MajeHusl (PEKOMEHI0BAHO UCIOJIb30BAHUE
1udpoBoit 1aboparopun).

N3ydeHue NBUXKEHUS Tesa, OpOIIEHHOTO TOpU30HTaNIbHO. [IpoBepka TumnoTessl
O NpPsMOW NPONOPLMOHAIBHOW 3aBUCHUMOCTHM MEXAY JAaJIbHOCTBIO TMOJIETA U
HAaYaJIbHOM CKOPOCTBIO TEJIA.

N3ydeHne NBWKEHHA TeJla IO OKPY)KHOCTHM C TOCTOSHHOM MO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpHOJa OOpalIeHUs] KOHUYECKOTO MAasTHHUKA OT
€ro MapaMeTpPOB.

Tema 2. /lunamuxa.

IlepBeii 3akoH HproroHa. HMHepumanbHble cucteMsl otrcu€ra. IlpuHiun
oTHocuTenbHOCTH ['anmnes. HewnepuuaibHble cUCTEMBI OTCU€Ta (OINpEAEIICHHE,
MIPUMEPBHI).

Macca tena. Cuna. [IpyHiun cynepno3unuu Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.



3aKOH BCEMUPHOTO TATOTEHHUS. DKBUBAJIEHTHOCTh TPABUTAIIMOHHON U MHEPTHOM
Macchl.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOHOTO TAJEHUS OT BBICOTHI HAJ
MOBEPXHOCTHIO MIAHETHI U OT reorpapuueckoil mupoThl. [[BrkeHrne HeOECHBIX Tell U
ux cimyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cuna tpenusi. Cyxoe tpenue. Cuia TpeHHs CKOJIBKEHUS U CUJIa TPEHUS MOKOS.
Koaddumment tpenus. Cunia conpoTUBICHUS IPU JBUKEHUU TeJa B KUJIKOCTH WIA
rase, e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIHLHOTO JIBUKEHHUS.

Jasnenue. 'mapocratnyeckoe aasienue. Cuina Apxumena.

TexHuyeckrue YCTPONCTBA M TEXHOJIOTHYECKHE MPOLECChl: MMOIIUITHUKHY,
JB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HabGnronenue ABMXEHUSI Tel B MHEPIMAIBHBIX M HEMHEPUUAIBHBIX CHCTEMax
OTCYETA.

[IpyHIMT OTHOCHUTEIBHOCTH.

Kauenune nByX NIWIMHAPOB WM IIAPOB pPAa3HOM Macchl C OJIMHAKOBBIM
YCKOPEHHEM OTHOCHUTEIIbHO HEMHEPIIUATBLHON CUCTEMBI OTCUETA.

CpaBHEHHME PAaBHOJCUCTBYIONIEH MPUIIOKEHHBIX K TEIy CHJI C MPOU3BEACHUEM
MaccChl TeJla Ha €ro YCKOPEHHE B MHEPLUAIbHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOUIMX B pE3yJIbTaTe B3AUMOICHCTBUS TEI.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABbEME U MaICHHH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

H3mepenne paBHOACHCTBYIONICH CUJI TIPU JBWXKEHHWH OpyCKa MO HAKIOHHOMN
MJIOCKOCTH.

[IpoBepka THUMOTE3bl O HE3aBUCUMOCTH BpPEMEHU JBHXKEHUS Opycka 1o
HAKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.

HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOMIMX B MPYXKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

N3yueHne ABUKEHUS CUCTEMBI TeJ, CBA3AaHHBIX HUTHIO, MEPEKUHYTOH dYepes
JErKuit OJIOK.

Nsmepenne kodduimenta TpeHUS IO BEIMYMHE YTIOBOro Kod(duimeHTta
3aBucuMocTd Fpp(N).

HccnenoBanue ABUKEHUS OpyCKa MO HAKJIOHHOM IMJIOCKOCTH € TMEPEMEHHBIM
K03 ULIMEHTOM TpEeHHUS.

N3yueHue NBUKEHUS TPy3a HA BaLy C TPEHUEM.



Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHOoe Teno. IlocTynmaTenbHOe M BpalllaTebHOE JBUKEHUE
TBEpHOro Tema. MOMEHT CHIIBI OTHOCHUTENBHO OCH BpameHus. llnedo cuibl
CrnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: KPOHIITEMH,
CTPOUTEINIbHBIA KPaH, peMIETYaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanue yciioBUM paBHOBECHs TBEPAOIO TeA, UMEIOIIET0 OCh BPAIlCHUS.

KoHcTpynpoBaHre KpOHIITEMHOB U PaCUY€T CHUJI YIIPYTOCTH.

M3ydeHne yCcTOWYUBOCTU TBEPAOTO TEJIA, UMEIOLIEr0 IUIOIIAb OIIOPHI.

Tema 4. 3axonvl coXpaneHusn 6 MmexaHukxe.

NMnynbc MatepualbHOM TOYKH, CHCTEMBI MAaTepHalbHBIX To4eK. LleHTp mMacc
CUCTEMbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

MMiysibC CHIIBI M U3MEHEHHUE UMITYJIbCA TeJlA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MoMeHT wummynbca MaTepualibHOW TOYkH. lIpeacraBneHne o coxpaHeHUU
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJISX.

PaGora cumbl Ha MaloM M Ha KOHEYHOM IepeMerieHuu. I 'paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass »Heprusi MaTepHaJbHOW TOUKH. Teopema 00 W3MEHEHUU
KUHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.

IloTeHIMaIbHBIE W HENOTEHLMalbHblE CHibl. IloTeHnManbHas DJHEprus.
[loTennmanbHas 3Heprust ynpyro aehopMHpoBaHHON NpyxuHbl. [loTeHuManbHas
DHEPrus Tena B OJHOPOJHOM IpaBUTAIIMOHHOM moie. [loTeHnmnanbHas sHEprus Tena
B TPAaBUTALMOHHOM II0JIE OJHOPOJHOIO Mapa (BHyTpM M BHe wiapa). Bropas
KOCMHMYECKAasi CKOPOCTb. TpeThbsi KOCMUYECKAst CKOPOCTb.

CBs13b paOOThl HEMOTEHIMAJIBHBIX CUJI C U3MEHEHHEM MEXAHWYECKOW IHEpruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHnue bepHyM I MICAIBHOM JKUIAKOCTH Kak CIIEICTBHE 3aKOHA
COXPAaHEHMSI MEXaHUYECKOU YHEPTUH.

TexHuyeckne ycTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI: JIBUKEHUE PAKET,
BOJOMET, KONIEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, (UTYpHOE KaTaHUE HA KOHbKAaX.

Hemoncmpauyuu.



3aKOH COXPAHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOIITHOCTH CHUJIBL.

W3MeHeHue 3Hepruu Tela Mpu COBEPIICHUN PabOTHI.

B3anmHble TmpeBpallleHUs] KUHETHUYECKOM W NOTEHUUAIBHOW DJHEPTUM IpHU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CWJIBI YIIPYTOCTH.

CoxpaHeHHE SHEPTUH [TPU CBOOOTHOM MaICHHH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, nPpAKMUKYM.

N3mepeHne nMmmyJiibea Telia o TOpMO3HOMY MYTH.

N3mepenne Cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISE U MOIIHOCTH CHJIbI
TATH.

CpaBHEHVE N3MEHEHMS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUMU.

M3mepeHne KHHETUYECKOM YHEPTUM TeJIa I10 TOPMO3HOMY IIYTH.

CpaBHEHHE U3MEHEHMS MOTEHIMAIBHOW PHEPTrUU MPYKUHBI C pabOTOM CHIIBI
TpPEHUSI.

Onpenenenue pabOTbl CHIIBI TPEHUS NpPU JABWKEHUM Tela IO HAKIOHHON
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE MOJOXKEHUSI MOJEKyIsipHO-KMHeTH4eckot Tteopuu (MKT), wux
onbITHOE o0ocHOBaHMe. Juddy3usa. bpoyHoBckoe ABMkeHUE. XapakTep ABUKEHUS U
B3aUMOJECHCTBUS YaCTHULl BellecTBA. Moenu CTpOEHHUs Tra30B, KUJIKOCTEU U TBEPABIX
TeJd U 00BSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojenel. Macca u pa3Mepsl
Mouiekys (atomoB). KonnuectBo Bemectsa. [locTostHas ABorapo.

TenmoBoe paBHOBecue. Temmepatypa u cmocoObl e€ wusMmepenus. [llkana
temneparyp Llenbcusi.

Mogenp naeabHOTO Ta3a B MOJIEKYJSPHO-KMHETUYECKOM TEOPUU: YACTHUILIBI
rasza JBHKYTCSI XaOTUYECKHU U HE B3aUMOJEUCTBYIOT APYT C APYTOM.

['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. AoOcostoTHas
temrneparypa (mkaia temmnepatyp KenbBuHa). 3akoH [laneTona. M3omporiecchl B
UJCalbHOM Ta3e C IIOCTOSHHBIM  KOJMYECTBOM  BemectBa. [ 'paduyeckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n30bapa.

CBA3pb  MEXIy  JaBJI€HUEM W  CPeAHEW  KUHETUYECKOW  DHEpruew
MOCTYINATEIbHOTO TEIJIOBOTO JBMXKEHHUS MOJIEKYJ] UACANIbHOrO0 Tra3a (OCHOBHOE
yYpaBHEHUE MOJIEKYJISPHO-KUHETUUECKON TEOPUH UICAIBHOIO ra3a).

CBs13p a0COJIFOTHOW TeMIIepaTypbl TEPMOAMHAMUYECKON CHCTEMBI CO CpeaHEl
KMHETUYECKOW DHEPrUeH MTOCTYNAaTEIbHOIO TEIUIOBOIO IBUKEHUS €€ YaCTHIL.

TexHudeckue yCTpOMCTBA U TEXHOJIOTUYECKHUE IIPOLECCHI: TEPMOMETP,
OapomeTp, MoTy4yeHue HaHOMaTePUaJIoB.

Hemoncmpauyuu.



Mopnenu aBUXEHUS YaCTUL] BELIECTBA.

Monens 6pOyHOBCKOTO ABUKECHUSI.

Buieoponuk ¢ 3anuchi0 peaibHOr0 OPOYHOBCKOIO JIBUKEHUS.

Huddys3ust sxkuaKocTe.

Mogaens onbita IlTepHa.

[IpuTsyKeHUE MOJIEKYL.

Mopenu KpucTaIm4ecKuX pemeToK.

HabGnrogenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

HccnenoBanue mpolecca yCTAHOBIEHHS — TEIUIOBOIO — PABHOBECUS  IIpHU
TEIJI000MEHE MEXKTY TOpSYE U XOJIOAHOU BOJOA.

W3yyeHue W30TEPMUYECKOTO Ipolecca (PEeKOMEHJIOBAaHO HCIIOJIb30BAaHUE
udpoBoit 1aboparopun).

M3ydeHne n30X0pHOro mnporecca.

N3ydenne nzobapHoOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJMHAMUYECKON CUCTEMBbl. BHelHue U BHyTpeHHUE mnapamerpsl. Ilapamerpsl
TEPMOJMHAMHUYECKON CHUCTEMBI KaK CPEIHHUE 3HAYEHUs BEJIMYMH, ONMCBIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

Hyneoe  Hawano  tepmoanHamuku. CaMonpou3BOIbHAs  pejakcauus
TEPMOJMHAMUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopenb naeanbHOro ra3a B TEepMOJMHAMUKE — CUCTEMA YPABHEHUN: YpPaBHEHUE
MenneneeBa—Knaneliposa © BBIp@KEHHE JJISI BHYTPEHHEW DHEPrUU. Y CIIOBUSA
IIPUMEHUMOCTH  OTOM  MOJENM: HU3Kasg KOHUEHTPAUMs YaCTUL, BBICOKHE
TEMIIEpAaTypbl. BbIlpakeHue sl BHYTPEHHEHW JHEPIMU OJHOATOMHOIO HJIEAJIBHOTO
rasa.

KBa3ucratnyeckue u HeCTaTUIECKUE MTPOLIECCHI.

DOneMeHTapHas paboTa B TepMoAuHamuke. BrruucieHue paboTel Mo rpaguky
npoiiecca Ha pV-auarpamme.

Temmonepenaua  kak croco0 M3MEHEHUS BHYTPEHHEU DHEPTUU
TEPMOJMHAMHUYECKONH  cucTeMbl  0e3  coBepuieHMs  paborel.  KouBekuws,
TEIUIONPOBOJHOCTb, H3TyUYCHHUE.

KomnuectBo Ttemnotel.  TemnoémkocTh Tenma. YaenbHas W MOJSIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHue Maiiepa. YaenpHas TeIioTa CropaHus
toruBa. Pacy€r KkonmuuecTBa TEIIOTHI mNpu  Temuonepedaude. Ilonstue 00
aauabaTHOM IIpoIiecce.

[IepBblii 3aKOH TEPMOJIUHAMUKHU. BHyTpeHHss sHeprus. KoinuecTBo TEMNOTHI U
padoTa Kak Mepbl U3BMEHEHUS! BHYTPEHHEN SHEPTUU TEPMOIMHAMUYECKON CUCTEMBI.



Brtopoii 3aKkoH TepMOAMHAMUKH ISl PABHOBECHBIX MPOIIECCOB: Yepe3 3alaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHUCTEMBbI MPOXOIUT €IMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTtopoii 3ak0oH TepMOAMHAMHUKHU I HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO
nepeaarh TeIIoTy OT 0ojiee XOJIOAHOTO Tenla K 0oyiee HarpeToMy 0e3 KOMIIeHCAIUU
(Knay3muyc). HeobpatuMocTs TpUPOAHBIX TPOIIECCOB.

[Tpunnumne gerctBus TeroBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. Lukin Kapho.

DKOJIOTMYECKHE AaCMeKThl MCIOJIb30BaHMS TEIUIOBBIX JBUTaTenei. TemsoBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckrue yCTpPOMCTBA W TEXHOJOTMYECKHUE MPOIECCHl: XOJIOIUIIbHUK,
KOHJIUIIMOHEP, AU3CIbHBIA W KapOIOpaTOpHBIM JBUratreid, mapoBas TypOuHa,
MOJYYEHHE CBEPXHU3KUX TEMIEpaTyp, VYTWIM3ALUS «TEIUIOBBIX» OTXOAOB C
UCIIOJIb30BAaHUEM TEIUJIOBOTO HAcoCa, YTHIM3AIUs OMOOPTaHWYECKOro TOIUIMBA JJIs
BBIPAOOTKU «TETUIOBOM» U SJICKTPOIHEPTHH.

Hemoncmpauuu.

N3meHeHnne TeMiepaTypsl Mpy aiuadaTudeCKoM pacIIuPEHUH.

Bo3aymHoe orauso.

CpaBHeHUE yAENBbHBIX TETUNIOEMKOCTEN BEILIECTB.

Cnoco0bl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanue aqnabaTHOro npouecca.

KomnbroTepHbie MOJIETU TEMJIOBBIX IBUTATEIICH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepenue yaenpHON TENI0EMKOCTH.

HccnenoBanue nporecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aqnabaTHOro npouecca.

M3yueHne B3aUMOCBSI3U DSHEPTrUU  MEXKMOJICKYJISIPHOTO B3aUMOJECHCTBUSL U
TEMIEPATYPbl KUTIEHUS AKUIKOCTEH.

Tema 3. Aepecammuvie cocmoanusn eeuwgecmea. Dazoevie nepexoowl.

[TapooOpa3zoBanue u koHjaeHcanus. McnapeHue u kumneHue. YaenbHas TEIioTa
napooOpa3oBaHusl.

HacpllieHHbIe U1 HEHACKIIIEHHBIE Tapbl. KauecTBeHHAs: 3aBUCUMOCTD ILIOTHOCTH
W JIaBJICHWs HACBIIEHHOTO Iapa OT TeMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00BEMa
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATYPhl KUTICHUS OT JIaBJICHUS B KUJIKOCTH.

BnaxxHocth Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe teno. Kpucramimueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. I[lnmaBienwe W Kpuctasmzamnus. YaeiabHas TEIUIOTa IUJIABJICHHUS.
Cyb6numarusi.

Hedopmanuu tBEpAOro Tema. Pactskenue u cxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nepopmaruii.



TernmoBoe pacIIMpeHue KUIKOCTeH W TBEPABIX Tel, 00bEMHOE W JIMHEHHOE
pacmmpenre. AHTApMOHU3M TEIJIOBBIX KOJIEOAHWN YacTHIl BEMIECTBA KaK MPUYMHA
TEIUIOBOTO PaCIIUPEHUs TeJl (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B Pa3oBbIX MEPEX0aax.

VYpaBHeHuUe TerIoBoro OagaHca.

[ToBepxHocTHOE HaTsOKeHHE. KOd(QPUIIMEHT MOBEPXHOCTHOTO HATSKCHHUS.
Kanwmnspaele siBneHus. JlaBiieHHe MOJ MCKPUBIEHHOW MOBEPXHOCTBHIO >KUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckne ycTpoucTBa U TEXHOJOTMYECKUE MPOLECCHI: KUAKUE KPUCTAIUIBL,
COBPEMEHHbBIE MATEPHUAIIBI.

Hemoncmpauuu.

TernmoBoe pacmpeHue.

CBoiICTBa HACBHIILIEHHBIX TAPOB.

Kunenne. Kunenue npv noHW>KEHHOM JIaBIICHUU.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanumisipabie aBiIeHUS.

Mopen HEHbFOTOHOBCKOM KUJIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTANIMYECKOTO BEIIECTBA.

Buner nepopmanuii.

Hab6mronenne mansix aedopMariuid.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHNS JKUIKOCTEM.

N3mepeHne yaenbHON TENJIOTHI IIJIABJICHHUS JIBJA.

N3ydyeHne CBOMCTB HACBIIIEHHBIX NIAPOB.

H3mepennie aOCONIOTHOM BIIAXXHOCTH BO3JyXa M OIIGHKAa MAacChl IapoB B
NIOMEIICHNH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKCHMUS.

N3mepenue monynst FOHra.

HccnenoBanre  3aBUCUMOCTH  jAedopMald  PE3MHOBOTO  oOpasma  oT
IIPUJIOKEHHOU K HEMY CHIJIBI.

Paznen 4. JaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OJIeKTpU3alMsl Tel U €€ MpOSBICHUs. OJEKTpUueckui 3apsa. JlBa Buaa
ANEKTPUYECKUX  3apAnoB. I[IpOBOIHMKH, JHUAIEKTPUKA M MOJIYNPOBOJHUKHU.
DneMeHTapHbIN SEKTPUUECKUN 3apsi. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsia.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIekTpuuecKoe nojie. Ero AeicTBre Ha IIEKTPUUYECKUE 3apsiIbl.



Hanpsok€aHocTh  anekTpudeckoro  mojisa.  [IpoOHwii  3apsa.  Jlunuu
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJisi. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[IOTEeHIMAIBHOCT  AJIEKTPOCTATUYECKOTO NOJIsA. Pa3HOCTH NOTEHUMAIOB U
HanpspbkeHue. lloTeHnmanpHas »dHeprus 3apsiga B DJIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHuman 3ynekTpocTaTHdeckoro moss. CBA3b HANPSKEHHOCTH TOJISI U PAa3HOCTH
NOTEHIMAIOB Ui  3JEKTPOCTATUYECKOro TMoyig (KaKk OJHOPOAHOrO, Tak U
HEOHOPOJIHOTO).

[IpyHIMT CYTIEPIIO3ULINN IJIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsiaa. Ilome paBHOMepHO 3apspkeHHOM cdeprl. Ilome
pPaBHOMEpHO 3apsikeHHOro mno oO0béMy mmapa. [lome paBHOMEpHO 3aps>KEHHON
OECKOHEYHOM IUIOCKOCTH. KapTuHbl JHHHMI HAnpsDKEHHOCTH 3THUX MOJEH U
DKBUITOTEHIIHAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B IIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/I0B.

JIMBIEKTPUKY B JIEKTPOCTATHYECKOM ITouie. [uanexkrpruyeckas IpoOHUIIAaeMOCTh
BEILIECTBA.

Konngencatop. OIJIEKTPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH ILIOCKOIO
KOH/JIEHCATOpa.

[TapannenbHoe COeIMHEHUE KOHIEHCATOpOB. llociemnoBarenbHOE COEIMHEHUE
KOHJIEHCATOPOB.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

JIBrxkeHne 3apsHKEHHOW YaCTULBI B OJTHOPOAHOM 3JIEKTPUUYECKOM IOJIE.

TexHuyeckue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: AJIEKTPOCKOIL,
AIIEKTPOMETpP, AJIEKTPOCTaTUYECKas  3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
KOHJIeHCaTOphI, reHepatop Baun ne ['paada.

Hemoncmpauuu.

VY CTpoNCTBO 1 MPUHLMI IEUCTBUS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monensb anekTpoctatuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPpOCTaTUYECKAs 3alIUTA.

YCTpOUCTBO U IEWCTBHE KOHIEHCATOPA ITIOCTOSIHHOM U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTB IEKTPOEMKOCTHU IIJIOCKOTO KOHAEHCATOpa OT IUIOLIAAU TUIACTHH,
pacCTOAHUS MEXKIY HUMU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOpa.

3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKMUKyM.

OneHka CHJT B3aMMOJICHCTBHS 3apSKEHHBIX TEJL.

HabGnrogenue mpeBpallieHus SHEPTUM 3apsKEHHOTO KOHJIEHCATOpa B SHEPTHIO
U3JIy4EHUs CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAECHCATOP.



Pacnipenenenne pa3HoCTH NOTEHIMAJIOB (HAMPSKEHUS ) PU TOCIEA0BATEIbHOM
COEJIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHAEHCATOpa Yepe3 pe3UcTop.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuiia toka. [TocTosIHHBINM TOK.

VYcioBUs CyHIECTBOBAaHUS IOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa. MCcTOYHUKH
toka. Hanmpsokenue U u DJ1C &.

3akoH Oma i1 ydacTka 1enu.

DIIEKTPUYECKOE CONPOTHUBIIEHUE. 3aBUCUMOCTHh CONPOTHUBIIEHUS OJHOPOIHOTO
MPOBOJAHUKA OT €ro JIMHBl W IUIOIIAJH TIIONEPEYHOIO CEUCHHS. Y ACIbHOE
CONPOTHUBJICHUE BEIIECTBA.

[locnenoBarenbHOE, NapaJlIENbHOE, CMENIAHHOE COEIWHEHHE IPOBOJHUKOB.
Pacuér pa3BeTBnéHHbIX ekTpuueckux meneil. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH JIxoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOUIHOCTh, BbIAENsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONMPOTHUBJICHUE MCTOYHHUKA TOKA. 3aKOH OMa 1S MTOJTHOM
(3aMKHYTOM) DdJEKTpUYECKOM 1enu. MOIIHOCT, HCTOYHUKA ToKa. KopoTkoe
3aMBbIKaHHE.

KonaeHcaTop B enu mocTosIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOILIECCHI:  aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

W3mepeHne CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAIMPSOKEHUS ISl pE3UCTOPA, JTaMIIbl
HAKaJIMBAHMS U CBETOJIMOAA.

3aBUCHUMOCTh CONPOTHUBJICHUS UWJIWHJIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/INA TTOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT CONPOTHUBJIEHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe u3mepenue 3/]C. KopoTkoe 3ampIkaHHe raJbBAHUYECKOTO AJIEMEHTA U
OILICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crioco6bl coemnHeHust UICTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXKAY MOJOCAMH MCTOYHHUKA TOKA OT
CHUJIbI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.

HccnenoBaHye CMEIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTM CHJIbI TOKAa OT HAIpsOKEHUS I JIaMIIbl
HaKaJIUBaHMUS.

YBenuueHue npejesna u3MepeHus ammnepMerpa (BoiabTMETpa).



N3mepenne D/1C 1 BHyTPEHHETO COITPOTHUBIICHHSI HCTOYHUKA TOKA.

Hccnenosanue 3apucumoctd D/IC raibBaHUYECKOTO AIEMEHTA OT BPEMEHH NpU
KOPOTKOM 3aMbIKaHHUHU.

HccnenoBanne pa3HOCTH MOTEHIUAIOB MEXAY IOJOCAMH MCTOYHHKA TOKA OT
CHJIBI TOKA B LIEIIN.

HccenmenoBanue 3aBUCHMOCTH ITOJIE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHIIBI
TOKA.

Tema 3. Toku 6 pa3uuHbix cpeoax.

OneKTpuyeckass  IPOBOAUMOCTb  PA3JMYHBIX  BELIECTB.  DJIEKTPOHHAs
IIPOBOJMMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTb CONPOTUBIIECHUS METAUIOB OT
TemMiiepaTypbl. CBEpXIpOBOANMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[TorynnpOBOHUKH. CobcTBeHHast U IpUMeCHast IPOBOJUMOCTb
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. OJEKTPOJMTHYECKAs JAUCCOLIMALIMSL.
OnekTponus. 3akoHbl Papanes 11 SNEKTPOIIN3a.

DIIEKTPUYECKHUM TOK B razax. CaMOCTOSITENBHBIN U HECAMOCTOSATEIbHBIN pa3psl.
PasinuHble THIIBI CAMOCTOATENBHOTO paspsaaa. Monnus. [lasma.

TexHU4ecKkue yCTpOMCTBA M IPAKTHYECKOE NPHUMEHEHHE: Tra30opa3psaHble
JaMIbl, 3JEKTPOHHO-Iy4YeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JHOJ,
TpaH3ucTop, (HOTOMOMA, CBETOAUOI, rajJbBaHUKa, pa()UHUPOBAHUE MEJM, BBIILIABKA
AIFOMHUHUS, DIIEKTPOHHAS MUKPOCKOITHS.

Jemoncmpayuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

3akoHbI dJiekTponu3a Papaaes.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HaGmronenue amextposusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnmenoBanne  3aBUCUMOCTHM  CONPOTHBIIEHMS — TEPMOpE3UCTOpa  OT
TEeMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOMA.

Du3n4ecKuil MPAKTHUKYM.

Crioco6b! n3MepeHust (PU3MUECKUX BEIMYMH C UCIOJIB30BAaHUEM aHAJIOTOBBIX U
U(GPOBBIX H3MEPUTENbHBIX MPHUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCHUTENIbHBIE MOTPEIIHOCTA M3MEPEHUN (U3MUECKUX BEITUYHH.
OneHka rpasul] NOrpemHoCTeN.



IIpoBeneHre  KOCBEHHBIX  M3MEPEHUN,  MCCIENOBAaHUM  3aBUCHUMOCTEH
GU3MYEeCKUX BENWYMH, MPOBEpKA NPEIJIOKECHHBIX THUIOTE3 (BBIOOp w3 padoT,
OMMCAHHBIX B TEMAaTUYECKUX pa3jenax «YUeHUYECKUIl IKCIIEPUMEHT, 1a00paTOpHbIC
paboOThI, MPAKTUKYM) ).

MexnpeaMeTHbIE CBSI3H.

Nzydenne kypca ¢pusuku yray0iaéHHoro ypoBHs B 10 kigacce oCyliecTBIseTcs ¢
y4€TOM  COJAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H € KypcaMud MaTE€MaTHKU,
Ounonoruu, XMMHUH, reorpadu U TEXHOJIOTHH.

Mesicnpeomemnsie nonamus, CéA3AHHBIE C UYUEHUEM MEMOO008 HAYUHO20
nO3HaHuA: SIBIICHUE, HAay4yHBIM (akT, runoresa, (u3nmyeckas BeIWYMHA, 3aKOH,
Teopusi, HaOJIOJIEHWE, OSKCIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, ITU(pPOBast 1a00paATOPHS.

Mamemamuka: penieHue cCucTeMbl ypaBHeHui. JIuHeitHas ¢yHKuus, napadona,
runepOosia, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue (YHKIUH: CHHYC,
KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPHI
Y WX TIPOEKIIUU Ha OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

Buonozcusa: mexannueckoe ABMKEHUE B KHUBOW mpupozae, nuddysus, ocmoc,
TEIJIOO0OMEH J>KHUBBIX OPTaHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYIKAIOIIEH Cpelpbl,
yTHIM3aIUsl OMOOPraHMYECKOTO TOIUIMBA JUIsl  BBIPAOOTKH  «TEIUIOBOW» |
ANIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSKEHUE W KAMWUISAPHBIE SIBICHUSI B MPUPOJE,
AIIEKTPUUYECKUE SIBJICHUS B dKUBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpHAash Macca, IMOJy4YeHHUE HAHOMATEepUaliOB, TEIJIOBBIE CBOMCTBA
TBEPABIX TEJ, KUJKOCTEH U Ta30B, JKUJIKUE KPUCTAJUIbI, DJIEKTPUYECKHE CBOWCTBA
METaJUIOB,  DJIEKTPOJMTUYECKAss  JUCCOLMAIMs,  TajbBaHUKA,  AJIEKTPOHHAs
MUKPOCKOTIHS.

T'eocpagpua: Bna>xxHOCTh BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHUe ABUKEHUN C HCIOJIB30BAHUEM MEXaHHU3MOB,
y4€T CYyXOro U KHUIKOTO TPEHUS B TEXHHUKE, CTATUYECKHNE KOHCTPYKIIUU (KPOHIITEHH,
pemeéryaTble KOHCTPYKIMU), HCIOJIb30BAaHUE 3aKOHOB COXPAHEHUS MEXaHUKU B
TEeXHUKE (TUPOCKOM, BOJAOMET U APYTHE), IBUTATEIh BHYTPEHHETO CTOpaHus, mapoBast
TypOvHa, OBITOBOM XOJOAWJIBHUK, KOHJWIIMOHEP, TEXHOJOTUU TOJyUYCHHUS
COBPEMEHHBIX MAaTE€pUalioB, B TOM YHCJIE HAHOMATEPHAIOB, U HAHOTEXHOJOTHH,
AIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHUE DIIEKTPONPUOOPOB, TrazopaspsiaHbie
JIaMIIbl, TTOJTYTIPOBOAHUKOBBIE MPUOOPHI, TATbBAHHKA.

11 KIIACC

Paznen 4. DiaekTpoaMHaMuKa.
Tema 4. Maznummnoe none.



B3anmoeiicTBUE OCTOSIHHBIX MarHUTOB U MPOBOJHUKOB C TOKOM. MarHuTHOE
nose. Bexrop marHuTHOM MHAYKUMHU. [[puHINN Cynepno3nnyvy MarHUTHBIX IOJIEH.
JIvHMY MarHUTHOW MHAYKIIHH.

MarauTHoe Mojie MPOBOJAHHMKA C TOKOM (MPSAMOro MpPOBOJAHHMKA, KATYIIKUA U
KpyroBoro Butka). OneIT Ipcreaa.

Cunia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuna JlopeHua, e€ HanpaBieHUE U MOAYJb. J[BUXKEHUE 3apsXKEHHOM YacTHUIIbI B
OJTHOPOJHOM MarHuTHOM noJie. Pabora cuisl Jlopenua.

MarnuTtHoe nose B BeuiectBe. @eppOMarHeTUKH, Mapa- U JUaMarHeTUKU.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKUE MPOLECCHl: IMPUMEHEHUE
MOCTOSIHHBIX MarHWTOB, AJIEKTPOMAarHUTOB, TECTEP-MYJIBTHUMETP, AJIEKTPOJABUTATENb
Axo0u, yCKOpUTENH 3JIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.

KapTuna nuHUI MHIYKIIMKM MarHUTHOTO IOJISL [TOJIOCOBOTO U TOJJKOBOOOPA3HOTO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHui MarHuTHOM MHAYKIIMU TOJIA AJIMHHOTO MPSIMOTO MPOBOJIHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MPOBOJAHMKA, KATYIIKH C TOKOM.

B3aumopeiicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeH1a Ha HOHBI AJIEKTPOJIUTA.

HabGnronenue nBM>XeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMN OEHCTBUS 3IIEKTPOU3ZMEPUTETHLHOTO MPUOOPA MATHUTORIIEKTPUUECKON
CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanrie MarHUTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanue 1eHCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

M3y4yeHue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

OnpenerneHne MArHUTHOM UHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. Inekmpomaznumnan uHOYKYuUA.

SIBeHMe  DNEKTPOMAarHUTHOW MHAYKIMM. [IOTOK BekTOpa MAarHUTHOU
uaaykuuu. OJIC wHAaykuuu. 3akoH JJIEKTPOMArHUTHOM uHAyKuuu Papajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC uHayKIMH B MPOBOJAHMKE, IBMXKYIIEMCS B OJHOPOIHOM MarHUTHOM II0JI€.

ITpasuno Jlenua.

NunykTtuBHOCTh. Karymika WHIYKTUBHOCTM B LENU ITOCTOSHHOIO TOKA.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.



TexHuyeckue yCcTpoucTBa U TEXHOJOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS ME€Yb,
COJICHOU/I, 3allIUTa OT 3JEKTPU3ALMHU TEJ IPU ABUKECHUHN B MATHUTHOM I10JI€ 3€MIIH.

Hemoncmpauuu.

HabGmronenue siBjeHUs 3J1IeKTPOMAarHUTHOM UHYKIIUU.

Uccnenoanne 3aBucumoctd DJIC MHAYKUMH OT CKOPOCTH H3MEHEHUS
MAarHUuTHOTO MOTOKA.

[IpaBuiio Jlenna.

[TameHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

Uccnenosanne 3aBucumoctd J/IC caMOMHOYKIIMM OT CKOPOCTH H3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OnpeneneHne MHIYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue sIBICHUS] CAMOUHAYKIIWH.

COopka MOJIeTu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znen 5. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

[Mapmonundeckue koneOanusa. KuHemaThueckoe W JIMHAMUYECKOE OIKMCAHUE.
DHEPreTUuecKkoe OMUCcCaHue (3aKOH COXPAaHEHUSI MEXaHUYEeCKOW sHepruu). BwiBoa
JTUHAMUYECKOTO0 OMUCAHMS TApMOHUYECKUX KOJICOAHMM M3 UX JHEPreTUYECKOro H
KMHEMAaTUYECKOTO OTTMCAHUS.

Amvmutyna u (daza konebanuil. CBsi3b aMIUTUTYIbl KOJIEOAHUNW HMCXOTHOU
BEJIMUMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepuonq u wyactota koneOanuid. Ilepuon Manbix CBOOOJIHBIX KoJeOaHUMU
MaTeMaTh4eckoro MasTHuka. [lepuon cBOOOAHBIX KoOJI€OaHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxarommx KosieOaHusx. BoiHykIeHHbIe KoneOaHus. Pe3onanc.
Pe3sonancHass kpuBas. BrusHue 3aTyxaHuss Ha BHJI PE30HAHCHOM KPUBOM.
ABTOKOIEOaHUSI.

TexHuyeckue ycCTpOWCTBA U TEXHOJOTMUECKHE MPOLECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCHMMOCTH TIepuoAa MajibIX KOJeOaHUW rpy3a Ha HUTH OT
aAMILUTATY/IBI.

HccnenoBanne 3aTyxaromux KOJIEOAHUW M 3aBHCHMOCTU TMEPHOJIa CBOOOTHBIX
KOJIEOAHHI OT COMPOTUBIICHHUS.

UccnenoBanre KojebaHWil Trpy3a Ha MACCMBHOM MPYXKHUHE C LEIbIO
dbopmupoBaHUS IPEACTABICHUIN 00 MACATEHON MOIEIN IPYKUHHOTO MasiTHUKA.



3aK0OH COXpaHEHUs YHEPTUU MPU KoJIeOaHUSIX rpy3a Ha MPY>KUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOmnronenue pezoHanca.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

WU3mepenne mnepuoma CBOOOIHBIX KOJEOAHUM HUTSIHOTO U MPYXKUHHOTO
MasTHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS TeJa B XO€ KOJeOaHN Ha yIIPYyTOM IMO/IBECE.

N3yyeHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPY>KUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS! aMIUTUTY/IbI 3aTYXAIOMIUX KOJICOAHUI.

HccnenoBanrie BEIHYKICHHBIX KOJIEOAHUIA.

Tema 2. InexkmpomazHumHneole Korebanus.

Konebatenbubiii  koHTyp. CBOOOJHBIE 53JIEKTPOMATHUTHBIE KOJICOAHUSI B
ueabHOM KosiebaTeibHOM KoHType. @opmyna Tomcona. CBsI3p aMILIUTYbI 3apsiia
KOHJICHCAaTOpa C aMILTUTYJ0M CUJIbI TOKA B KOJIEOATETbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJE0ATeIbHOM KOHTYpE.

3aTyxaromnme AJEKTPOMArHUTHBIE KoJieOaHus. BrinyxeHHbie
AJIEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIMHOCTH MEPEMEHHOTO TOKA. AMIUIUTYJHOE U
NEUCTBYIOLIEE 3HAYEHHE CHJIbI TOKAa M HANpsDKEHUS MpU  pa3iudHOM (opme
3aBUCUMOCTH MEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycoMIanbHbI TEPEMEHHBIM TOK. Pe3ucTOop, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENHU CHUHYCOMJAIBHOIO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

WUneansHbiii  Tpancpopmarop. IlpousBoacTBo, mnepegaya W MHOTpeOsIeHHE
AIEKTPUYECKON SHEPTUH.

DKOJIOTHYECKHE PHUCKM TIpU IPOU3BOJACTBE 3JEKTpodHepruu. KynbTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHn4eckue YCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: JJIEKTPUUYECKUUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTbh YaCTOThl CBOOOJHBIX KOJIEOAHUH OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUM.

['eneparop He3aTyXarOIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BriHyXeHHbIE CHHYCOUIAIbHBIE KOJICOaHMUS.

Pe3uctop, karyiika THAYKTUBHOCTH M KOHJIEHCATOP B 1€ NEPEMEHHOIO TOKA.

Pe3onanc mnpu MOCIENOBAaTEIbHOM COEAUMHEHWH  PE3UCTOpA, KaTYyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.



Y CTpoicTBO U MPUHIIMIT ASHCTBUS TpaHCchopmaTopa.

Mopens TMHUYN JIEKTPONEPENAYH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3yuyenue tpancpopmaropa.

HccnenoBanre NEPEMEHHOIO TOKA Yepe3 MOCIEI0BATEIBHO COEAUHEHHbIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUS MX pacnpocTtpaHeHus. I[lomepeuynsie u
IPOJOJIbHBIE BOJIHBL. Ilepuon, CKOpOCTh pacnpoCTpaHEHHsT W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUMX BOJH: OTPAXKEHHE, NPEIOMIICHHE, WHTEpPEpeHlUs U
nudpakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSL M3JIYy4YEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, MMPEIOMIIEHUE, MOISIpU3aIIus,
uHTephepeHIus 1 udpakiius.

[[Ixana >J€KTPOMArHUTHBIX BOJIH. [IpUMEHEHHE SJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3M U TENIEBUICHUS. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuueckue YCTPONCTBA © MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajap, paAuolpUEMHUK, TEIEBU30p, aHTeHHA, TeraedoH, CBU-neus,
yJIbTPa3ByKOBas IMATHOCTUKA B TEXHUKE U MEJIUIIMHE.

Jemoncmpayuu.

OO0pazoBaHue U pacrpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUN.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue naTepdepennuu u qudpakiny MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

HabGntogenue cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHAa C aMIUIMTYAOW U
4acTOTOM KOJeOaHUM.

HccnenoBanrie CBOMCTB 3JEKTPOMATrHUTHBIX BOJIH: OTPa)K€HHE, MPETOMIIEHUE,
noJisipusarys, nudpaxius, tHTEpPepeHIHs.

O6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

W3ydeHne napameTpoB 3ByKOBOM BOJIHBI.



N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacIpOCTpaHEHHUE CBETAa B OAHOPOAHOM cpene. Jlyd cBera.
To4eyHbIl1 HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI oTpaxeHusi cBera. [locTpoeHue uzoOpaxkeHUil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUSI CBeTa. AOCOJIIOTHBIN MOKa3aTelb
npesnomieHusi. OTHOCUTENbHBIM TMOKa3aTeslb npenomMiaeHus. [[oCTOSHCTBO 4acTOTHI
CBETA U COOTHOIIECHUE JJIMH BOJH IIPU MEPEXOJAE MOHOXPOMATUYECKOTO CBETA YEPE3
IpaHUILy pa3zena IBYyX ONTUYECKUX CPE]I.

Xop nydeii B nmpusme. Jlucnepcust ceera. CiioxxHbIi cocTaB Oenoro ceera. L{Ber.

[TomHOe BHYTpeHHee OTpakeHue. lIpenenbHblil yroys MOJHOTO BHYTPEHHETO
OTpaKEHUS.

Cobupatouie 1 paccenBaromye JuH3bl. ToHKas auH3a. POKYCHOE pacCTOSHUE
U ONTHYECKas CUJIa TOHKOHM JIMH3bl. 3aBUCHUMOCTH (POKYCHOTO PACCTOSHUSI TOHKOM
chepuuecKoil JIMH3bI OT €€ TEOMETPUH U OTHOCUTEJIBHOTO MTOKAa3aTelIs MPEIOMIICHUS.

®opmyJsia TOHKOW JIMH3BL. Y BEIUYEHHUE, TaBAEMOE JIMH30M.

Xox Jyda, IPOLIEAIIETO JIMH3Y IIOJ IPOU3BOJBHBIM YIVIOM K €€ IJIaBHOU
ontuuecko ocu. IlocTtpoeHue wu300pakeHUNW TOYKM U OTpe3ka NpsIMOM B
cOOMpAaroIUX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

Ontuyeckue npubopsl. Paspematomas crnocoOHocTh. ['71a3 kak onTuueckas
CUCTEMA.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Matepdepenius ceeta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
HAOJII0ICHUSI MAKCUMYMOB M1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KAPTUHE OT JBYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMepbl KilacCuYecKux MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. Judpakunonnas pemérka. Y clioBrue HaOIIOASHUS TIaBHBIX
MaKCUMyMOB TMpU TMaJeHUd MOHOXPOMATHYECKOTO CBeTa Ha JIU(PaKIIMOHHYIO
PELIETKY.

[Tonspuzamus ceera.

TexHuueckue yCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHI: OYKH, JIyIa,
nepuckon, ¢oToanmapaT, MHKPOCKON, MPOEKIIMOHHBIN ammapar, MPOCBETICHHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npesioMIIEHUs CBETA.

HabmoieHue noaHoro BHyTPEHHETo OTpaskeHusi. MoJienb CBeTOBO/a.

HccnenoBanre XxoAa CBETOBBIX ITyYKOB Yepe3 IUIOCKONAPALIENbHYIO MIACTUHY
U TIPpU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpockona, TeJIecKona.



HaGmronenue natepdepeHinm cBera.

HaOnroienrie 11BE€TOB TOHKUX TUIEHOK.

Habmonenue nudpakiuu cBeta.

N3yuenne nudppakiiMOHHON PEmETKH.

HabGnronenue nudpakiimoHHOTO CIIEKTpa.

HaOmronenue nucnepcuu cBera.

HabGnronenue noasipuzalny CBeTa.

[IpuMeHeHue MOISIPOUJIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKECHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npAKMUKyM.

N3mepeHune nokazaress NpeioMJIEHUs CTEKIA.

HccnenoBanre 3aBUCUMOCTH (DPOKYCHOTO PACCTOSTHUS OT BEMIeCTBa (Ha IpuMepe
KUJIKUX JIMH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIUH3.

[Tony4yenue n300paxkeHusi B CUCTEME U3 IUIOCKOTO 3epKajia U JIMH3bI.

[Tomydyenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Habnronenue nudpaknuu, nHTEp)EpEeHINN U MOJIIpU3aIii CBETA.

N3ydeHne noyisipru3alyy CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue nHTEpPEpEeHIINY JIA3ePHOTO U3IIYYCHHS Ha JIBYX IIEIIsX.

HaOmronenue aucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiimoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tomy4yeHue cmekTpa W3JIy4eHHUS CBETOAMOJA IMPU TMOMOIIU TU(PAKIIMOHHON
PELIETKMU.

Pa3zges 6. OcHOBBI CIeIHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

['paHuLIbl TPUMEHUMOCTH KJIACCUYECKON MeXxaHUKHU. [locTynaTel crienuaibHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHO# nHTepBall. [IpeobpazoBanus Jlopenna. YcioBue
NPUYUHHOCTU. (OTHOCUTEIIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH W
COKpaIlEHUE JITTUHBI.

DHEPrusi ¥ UMIYJIbC PEIIITUBUCTCKON YaCTHIIbI.

CBsi3bp Maccbl C PHEPrue U UMITYJILCOM PEISTUBUCTCKONW YACTUIIbI. DHEPTHs
MTOKOS.

TexHuyeckue YyCTpPOWCTBA U TEXHOJOTUUECKHE TMPOIECChl: CITYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

YueHnueckui SKCIEPUMEHT, 1a00paToOpHbIE pabOThI, MPAKTUKYM.

Omnpenenenre UMITYJIbCa U SHEPTHH PEIATUBUCTCKUX YacTHIl (TIo ¢oTorpadusm
TPEKOB 3apsKEHHBIX YaCTHUIl B MATHUTHOM TOJIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyasapHho-60110801 0yaiu3m.



PaBHOBECHOE TEIJIOBOE H3Iy4YeHHE (M3JIydeHHE aOCOJIOTHO YEPHOTO Tena).
3akoH cmemnienus: Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUSI U UMITYJIbC (POTOHA.

®orordpdext. Onbitel A. I'. CroneroBa. 3axoHbl (oToddpdekra. YpaBHEHUE
OuinmrerHa 1 poroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBeTa (B 4aCTHOCTH, JABJICHHE CBETa HAa aOCONIOTHO MOTJIOIIAOIIYTO
1 a0COJIIOTHO OTpaxarouryro noepxHocts). OnbiTel I1. H. JIebenena.

BosHoBbIE cBOMCTBa yactull. Bosnbel ne bpoia. InuHa BosHbL Ae bpoia u
pa3Mepbl 00JIaCTH JIOKATU3alMK JABMXKYIIEHCs dacTulibl. KopmyckysspHO-BOJIHOBOM
nyanusMm. Judpakius 3J1eKTpoHOB Ha KpUCTaIax.

Crnenu¢uka uzmepeHuid B MukpoMupe. COOTHOILIEHUS HeEOoNpeAenEHHOCTEH
['eitzendepra.

TexHU4ecKue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI: CHEKTPOMETP,
dboTosnemMeHT, (oToAaTUMK, TYHHENIbHBIH MHUKPOCKON, COJIHEUHas Oatapes,
CBETOAMO/.

Hemoncmpauuu.

®oto3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHBIICHUS  MOJYNPOBOJHHUKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

UccnenoBanne dhoTope3ncropa.

N3mepenue nocrosinnoi [lnanka Ha ocHoBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCHMOCTH CHJIbI TOKA YE€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. Qu3zuka amoma.

OnbITEl 1O HCCIENOBaHUIO CTpoeHusi aroma. [limanerapHass Monenb aTroma
Pezepdopna.

[Toctynatel bopa. N3nydenne u nornouieHue GOTOHOB MPHU MEPEXOE aTOMA C
OJIHOTO YPOBHS SHEPIUH HA PYTOM.

Buapl ciektpoB. CrieKTp ypOBHEHM 3HEPTUM aTOMA BOJIOPO/A.

CrnoHTaHHOE U BBIHYKJIEHHOE U3yueHue cBeta. Jlazep.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHL: CHEKTPAIbHbIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaOmronenne MMHEHYATBIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA NOHU3UPYIOIIUX YaCTHII.

OnpenenenHue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUSI.

Yuenuueckuii s3xcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.



HaOmronenue nuHeyaToro crekTpa.

HccenenoBanue CHeKTpa pa3peXEHHOI0 aTOMAapHOIO BOJIOPOJAa M U3MEPEHUE
noctosinHon Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnas moxens snapa ['eitzenOepra—MBanenko. 3apsn siapa. MaccoBoe
yucio sapa. M3oTonsl.

PagnoaktuBHOCTh. Anbga-pacnan. DIEKTPOHHBIH M TO3UTPOHHBINA Oera-
pacrnan. ['amma-n3nyuyeHue.

3aKkOH pPaJMOAKTUBHOrO pacnaaa. PanvoakTUBHBIE W30TONBI B  IPHUPO/IE.
CBoOiICTBAa HMOHU3UPYIOUIETO H3Iy4YEHHUs. BriusHME paauOaKTUBHOCTA HA IKUBBIC
opranu3mbl. EctecTBenHslil Ppon uznydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl sapa.

SAnepubie peakuuu. Jlenenue u cuntes saep. AnepHsie peakropbl. [IpoGiemMsl
YOPaBIsIEMOT0 TEPMOSIEPHOTO CHUHTE3a. OKOJOTMYECKHE aCMEKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonp! perucTpaluy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE  B3aUMOACHUCTBUA. bapvOHBI, ME30HBI W  JICNTOHBL.
[IpencraBnenne o CtangapTHO# Moaenu. KBapk-TirooHHas MOAENb apPOHOB.

@uzuka 3a npenenamu CraHgapTHoOM Moxaenu. TéMHas Marepus U TEMHas
DHEPIUsl.

EanHcTBO u3nueckoil KapTUHBI MUPA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: JTO3UMETP, Kamepa
Buinbcona, siiepHblii peakTop, TEpMOSIEpHBIN peakTop, aToMHass 6oM0a, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanue TpeKoB YacTUIl (M0 TOTOBBIM (OTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normoieHus 6eTa-4acTuil aTlOMHUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Ortanel pa3BUTUS acTpoHOMUM. [IpuMKIamHOE M MUPOBO33PEHUECKOE 3HAYEHHUE
acTpoHoMuH. [IprMeHUMOCTh 3aKOHOB (U3UKU i1 OOBSICHEHUS TMPUPOIBI
KOCMHUYECKHX 00BEKTOB.

Metonbl  acTpoHOMHYECKMX HcciieqoBaHuN. (COBpEMEHHBIE  ONTUYECKHE
TEJIECKOIbI, PaAMOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3mHoro HebOa. Co3Be3nus, spkKue 3BE3NBI, IUJIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connne. ConHeunasi akTUBHOCTbh. McTounuk sHepruu CoitHIa U 3BE3 .

3BE3BI, UX OCHOBHBIE XapaKTEpUCTHUKHU. Jlnarpamma «CHEKTpaJbHBIA KJlacC —
CBETHUMOCTbY». 3BE3Mbl TIJIABHOM IMOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHMOCTbB» I 3BE3]] TJIABHOM IOCIIEI0BATEIBHOCTH. BHyTpEHHEE CTpOEHUE 3BE3 .



CoBpeMeHHbIE TPEACTABICHUS O MPOUCXOXKIAECHUH M 3BoJronuu CoiHLOa U 3BE3A.
DTanbl KU3HU 3BE3.

Mneunsiii Ilyte — nHama [amaktuka. [lonoxenue m nBmwxenue ConHua B
INanaktuke. Tunsl ramaktuk. Pagunoranmaktuku m kBasapbl. UEpHbIE IBIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacmupenne Bceenennoii. 3akon Xa06ma. Paz0eranme ramakTuk.
Teopus bonpmoro B3peiBa. PenmukToBoE n3ydeHue.

Macmrabnas crpyktypa Beenennoii. Meraraiaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue naonwoenus.

Habnronenust 3B€3gHOr0 HeOa HEBOOPYKEHHBIM TIJIA30M C HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN NJIs1 ONPEACIICHHS MTOJIOKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE cO3Be3/1Us1 CEBEPHOTO MOIYIIAPUS U SIPKUE 3BE3BIL.

Habmonenus B Teneckon JlyHsl, mi1aHeT, TYMAaHHOCTEH U 3BE3THBIX CKOTLIICHHI.

Du3nYeCcKUl MPAKTUKYM.

CrocoObl n3mMepeHnst GU3NUECKUX BEIMYHUH C MCIOJb30BAHMEM aHAJIOIOBBIX U
HU(POBBIX H3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOCONIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTH HU3MEPEHUN (PU3NYECKUX BEIUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHHE  KOCBEHHBIX  M3MEPEHUM,  MCCIENOBAaHUM  3aBUCUMOCTEN
(bu3MUEeCKUX BEJIMYMH, MPOBEpKa NPEIJOKEHHBIX THUIOTe3 (BBIOOp U3 pador,
ONMMCAHHBIX B TEMAaTUYECKUX pa3liesiaX «YUEeHHUECKHI SKCIEPUMEHT, J1a00paTOpHbIE
paboThI, MPAKTHKYM).

Oo6o0maromiee MOBTOPEHUE.

O06o0uieHne M cucTeMaTh3alus COAEPKaHMs pa3fesoB Kypca «MexaHukay,
«MonexkynsipHast pu3MKa U TEPMOAUHAMUKA», «IIEKTpoauHaMukay, «Konebanus u
BOJIHBI», «OCHOBBI CIIELUATIbHON TEOPUH OTHOCUTENIbHOCTH», «KBaHTOBas (usmkay,
«JIEMEHTBI aCTPOHOMHHU U aCTPOPUBUKI.

Ponb ¢pusuku 1 acTpOHOMHUHM B IKOHOMHYECKOM, TEXHOJIOTUUECKON, COIIMAIbHON
U 3TUYECKOU cdepax AesTENbHOCTH YeJIOBEKa, POJib U MECTO (PU3HKU U aCTPOHOMUU
B COBPEMEHHOM  HAy4yHOM  KapTUHE  MHUpa, 3HAUYEHUE  OIHUCATEIIBbHOW,
CUCTEMATU3UPYIOIIEH, OOBICHUTETFHON M MPOTHOCTHYECKON (yHKIMHA (U3HMIeCKOn
TEeOpUH, POb GU3NUECKOU Teopur B (POPMUPOBAHUY MPEACTABICHUN O (HHU3UIECKOM
KapTUHE MUpa, MECTO (PU3NYECKOM KapTHUHBI MUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIE.

MesxknpeaMeTHbIE CBA3H.

N3ydenue kypca ¢pusuku yriy0aéHHoOro ypoBHs B 11 kiacce ocyuiecTBisercs ¢
Y4ETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3€H C KypcamMud MAaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnole nonamus, C6A3AHHbBIE C UYUEHUEM MEMO006 HAYUHO20
no3HanuA: SBIEHUE, HAY4YHBIA (akT, TUMOTE3a, (PU3MYecKas BEIWYHHA, 3aKOH,



Teopusi, HaOIIOJEHHE, OKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHbIE TPUOOPHI, IU(pOBast 1abopaTopusl.

Mamemamuxka: pelIeHWE CHCTEMbl ypPaBHEHHH. TpHUroHOMETpHUYECKHE
(YHKIMM: CHUHYC, KOCHUHYC, TaHI€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKJIECTBO. BEKTOpPBI M MX IPOEKIUU HAa OCH KOOPJAMHAT, CJIOKEHHE BEKTOPOB.
[TpousBogubie 3neMeHTapHbIX GyHKIUE. [Ipu3Haku mom00MsS TPEYrOJbHUKOB,
OTpeieNICHUE MIOMAAN IIIOCKUX GUTyp 1 00bEMa Tell.

Buonocus: »>nexrpuyeckue SBIEHUS B KUBOM NpUpPOAE, KoseOaTeapHbIe
JIBIWKECHUS B JKUBOM IpUPOJE, DSKOJOTMYECKHME PHUCKM IIpU  MPOU3BOJCTBE
JIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAlolleld  Cpelpl,
YJIBTPA3BYKOBasl TUATHOCTHKA B MEIULIMHE, ONITUYECKUE SIBJICHUS B JKMBOM IPUPOJIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAs CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

TI'eozpaghusa: MarHuTHBIE MTOJIIOCA 3€MJIH, 3aJ1€KU MarHUTHBIX Py, GOTOChEMKA
3eMHOM MMOBEPXHOCTH, ceiicmorpad.

Texnonocua: TPUMEHEHME IIOCTOSTHHBIX  MAarHUTOB, JJIEKTPOMAarHuTOB,
ANEKTpOoJABUTATENb SIKOOM, TeHepaTop MEePEMEHHOTO TOKa, HWHIYKUHOHHAs I€Yb,
JIMHUAK DJIEKTPOIlepeay, JIEKTPOABUIATENb, Panap, PaguONPUEMHUK, TEJIEBU30DP,
anTeHHa, TtenegoH, CBY-neub, ynbTpa3BykoBas [IMarHOCTUKA B TEXHUKE,
NPOEKIMOHHBIA anmapar, BOJOKOHHAs ONTHKA, COJIHEYHasi Oarapes, CIYTHUKOBBIC
PUEMHHKH, SJIEPHAs DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMS ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUAJIMYHOCTHLIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOEHUSI yueOHOTO npenmMera «Dusuka» A0MKHBI
OTpaxaTh TOTOBHOCTb W CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOICTBOBATHCS
chOpMHPOBAHHONW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEKIEHUN,  COOTBETCTBYIOIINX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUMCKOTO OOIEeCTBa, PACIIUPEHUE KUZHEHHOIO
ONBITA U OIbBITA JAECATEIBHOCTH B IPOLECCE pealu3aldd OCHOBHBIX HAIPaBICHUMN
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e Cc(OpMUPOBAHHOCTH T'PAKIAHCKOM MO3UIMU OO0YYaOIIErocsi Kak aKTHUBHOIO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOIIECTBA;

e TMPUHATHE TPAAUIMOHHBIX  OOIICYETIOBEYECKUX T'YMAaHUCTUUECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTHb BECTH COBMECTHYIO NESITEIBHOCTh B MHTEPECAX I'PAXKIAHCKOIO
oOIlecTBa, y4yacTBOBaTh B  CAaMOYIpaBJIECHUH B  00pa3oBaTebHON
OpraHu3aluy;

e YMEHHE B3aHMOJICMCTBOBATh C COLUMAIBHBIMUA UHCTUTYTAMU B COOTBETCTBUHU
¢ uX QyHKIMSIMU U Ha3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOW NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WUJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOILIEHHE K TOCYAAapCTBEHHBIM CHMBOJAaM, JIOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEICHHUS,;

e CIOCOOHOCTH OIIEHMBATh CUTYalMI0O U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS

e JCTETHYECKOE OTHOLIECHUE K MUPY, BKIIIOUAsl SCTETUKY HAYYHOTO TBOPYECTBA,
npucyuero (pu3nyeckoil Hayke.

TPYAOBOI'0 BOCIIMTAHUSA:

e HWHTEpPEC K pasiIuyHbIM chepaM mpodecCHOHATHLHOU IESATETHHOCTH, B TOM

YHCJI€ CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN



BBIOOp Oyayied mpodeccuu U peain3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC
TUTaHbL;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPAa30BaHMIO B 00JaCTH
(GU3UKYN HA TTPOTSHKECHUH BCECH KU3HU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(OPMUPOBAHHOCTh JKOJOTHYECKONW KYJIbTYPbl, OCO3HAaHUE TJI00ATHHOTO
XapakTepa 3KOJOTHYECKHUX MTPOoOIeM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JIEMCTBUM B OKpYXAlOIIEH cpeae Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacUIMpeHHEe OIbITa JAESITENbHOCTH SKOJOTUYECKOM HaINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (U3HKE.

IHEHHOCTA HAYYHOI'O MO3HAHUA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IIEHHOCTU HAYYHOH [EATEIIbHOCTH, TOTOBHOCTH B IMPOLECCE
u3ydeHUs: (U3UKU OCYIIECTBIATh MPOEKTHYI0 M HCCIEA0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS
Bba3oBnle Jjornyeckue 1eiicTBUA:

CaMOCTOATENLHO  (OPMYJIUPOBaTH W aKTyaJU3UpOBaTh  MpoOIIeMy,
paccmaTpuBath €€ BCECTOPOHHE;

OTIpENeNATh LENTu JeATeTbHOCTH, 3a/laBaTh MapaMeTpbl M KPUTEPUU HUX
JIOCTHIKCHUS,

BBISIBIIATH  3aKOHOMEPHOCTH W TPOTHUBOPEUHS B  pacCMaTPHBACMBIX
(bU3UYECKUX SIBICHUSIX;

pazpabarbiBaTh IJIaH pelIeHUus] TPoOJeMbl ¢ YYETOM aHalnu3a UMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JICSITEIIBHOCTh, OIIGHUBATh COOTBETCTBUE
pEe3yIbTaTOB MEJISIM, OIEHUBATh PUCKH ITOCIICICTBHI IEITCIILHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHUAX PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIQ/ICTh HAyYHOH TEPMUHOJIOTHEH, KIIOYEBHIMU TMOHITHSIMH W METOAAMHU
bu3nuecKoil HayKH;

BJIa/IETh HaBBIKAMU Y4EOHO-MCCIEA0BATEIbCKON U MPOEKTHOM A TeIbHOCTH
B o0nactu (U3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIHHOMY



MIOVMCKY METOJIOB peUIeHUs 3aAay (PU3HUYECKOro COoAepKaHUs, PUMEHEHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

BJIQJ€Th BHJAMHU JESATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTaly, MPeoOpa30BaHUI0 M NMPUMEHEHUIO B PA3JIMYHBIX y4eOHBIX
CUTyallUsiX, B TOM YHCJIEC TMPH CO3JaHHHM YYEOHBIX MPOEKTOB B 00JacCTH
buzukwy;

BBISIBJISITH MIPUUMHHO-CJICACTBEHHBIE CBA3M U aKTyaJU3UpOBaTh 3ajady,
BBIIBUTATh  THUIOTE3y €€  pemieHus, HaXOAUTh  apryMeHThl  JJis
JI0Ka3aTeIbCTBA CBOMX YTBEPXKACHUH, 3aJaBaTh MapaMeTpbl U KPUTEPHUU
peleHus;

aHAJIM3UPOBAaTh IOJIYYCHHbIE B XOJ€ pEUICHHWs 3aJaddl Pe3yJIbTaThl,
KPUTHYECKH OIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH W3MEHEHHE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYJIUPOBATH COOCTBEHHBIE 3a/adyl B 00pa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKHU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCHTHh 3HaHWs 10 (u3MKe B MPAKTUYECKYI0 0O0IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIC TTOAXO0/IbI M PEIICHHUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJIa/IETh HABBIKAMU MOJIY4YeHHUs] MHGOpMaluu (PU3NUECKOTO COAECpKAHUS U3
MCTOYHUKOB Pa3HbIX THIOB, CAMOCTOSITEIbHO OCYLIECTBIIATH MOUCK, aHAIIN3,
CHUCTEMAaTH3alMI0 U WHTEPIpETAlni0 HWHOOPMALUKA PA3TUYHBIX BHUAOB U
dbopm npeacTaBiIeHuUS,

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh  CPEACTBA HMH(POPMAIMOHHBIX W  KOMMYHHKAIlMOHHBIX
TEXHOJIOTMM B  PEUICHUM  KOTHUTHUBHBIX, = KOMMYHUKATHUBHBIX U
OpraHU3allMOHHBIX 3aJady C COONIOICHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pPEeCypcocOepexeHus, MPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUYECKOTO COJEp>KaHUS B Pa3IMUYHBIX (popmarax c
yu€ToM Ha3HaYeHHWs WHPOpMAIMU W 1EJCBOW AayJUTOPHH, BBIOMpas
ONTUMATBHYIO (POPMY TPEICTABICHUS U BU3YAITH3AIIHH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYIIECTBJIATh OOIIEHWE Ha YpoKax (U3UKK ¥ BO BHEYPOUHOU
NEeSATEeTLHOCTH;
pacro3HaBaTh MPEANOCHIIKA  KOH(IMKTHBIX CHUTyallMd ®  CMST4YaTh
KOH(JIMKTHI;



Pa3BEPHYTO W JIOTUYHO H3JaraTb CBOIO TOYKY 3PEHUS C HMCIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh U UCIHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON U WHAUBUAYaJIbHON
paboTHI;

BBIOMpPATh TEMATUKYy U METOAbl COBMECTHBIX JEHCTBHUI C Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

OPUHUMATh LEJM COBMECTHOM  JESATENbHOCTH, OPraHU30BBIBaTH U
KOOPJIWHUPOBATH JEUCTBUS IO €€ JOCTUKECHUIO: COCTABIIATH IUIAH JCUCTBUM,
pacnpeienarbh pojid ¢ Y4ETOM MHEHUI Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJA MW KaXJOr0 YYaCTHHKAa KOMAHJBI B
o0l pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE TIPOEKTHI, OLICHUBAaTh HJEU C MO3UIMU HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTUBHOE CTPATETMUYECKOE IIOBEACHUE B Pa3IUYHBIX
CUTYaLHSIX, TPOSABIISTh TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AelCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYLIECTBIIATH MO3HABATENIbHYIO JEATEIbHOCTh B 00JacTU
(GU3UKKM U aCTPOHOMHH, BBISBIISATH MPOOJIEMBI, CTaBUTh U (DOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIHO COCTaBJIATh IUIAH PEIICHHS] PACYETHBIX U KaueCTBEHHBIX
3a]a4, IJIaH BBIMNOJHEHMUSI MPAKTHUYECKOM paboThl ¢ y4ETOM HMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;
JenaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULIHMH B 00JaCTH
(GU3MKK, TOCTOSHHO TMOBBIIATH CBOW 00pa30BATENbHBIA M KYJIbTYpPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYallMM, BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJIaJICTh ~ HABBIKAMHU  TIO3HABaTEJNbHOW  peduiekcur Kak  OCO3HaHMS
COBEPIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX ITPOLECCOB, UX PE3YIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh MPUEMBI pedIICKCUU ISl OLICHKH CUTYaIlluu, BEIOOpa BEPHOTO
pelieHus;



e YMETh OIICHMBATh PUCKH W CBOCBPEMEHHO TNPUHUMATh PEHICHHUS IO UX
CHUKCHHUIO;
e TMPUHUMATH MOTHBBI M apPryMEHTHl JPYTrUX TPU aHAIW3E PE3yJIbTaTOB
NeSITEIIbHOCTH;
e TIPUHHUMATH CeOsI, MOHUMAsI CBOM HEJOCTATKU M JOCTOMHCTBA,;
e TMPUHMMATH MOTHBBI M apryMEHTHl JPYTUX TMPU aHAIW3E PE3yJIbTaTOB
NEeSATEeTLHOCTH;
e TPHU3HABATH CBOE MPABO W MPABO JIPYTUX HA OIMTHOKH.
B mporecce AOCTHKECHHSI JMYHOCTHBIX PE3YyJIbTaTOB OCBOCHHS IMPOTPAMMBI IO
dbu3uke IS YpPOBHA cpeaHero oOmero oOpa3oBaHus Yy OOyYaromuxcs

COBEPIIICHCTBYETCS AMOITMOHAIIbHBIN WHTEJUICKT, TIPEATOIIaT AFOTITHIA
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAaHWI, BKJIFOUAIOIIETO CIIOCOOHOCTH MOHUMATh CBOE

HMOIIMOHAJILHOE COCTOSIHHE, BUJIETh HAIPaBJICHUS Pa3BUTHUSI COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHMSI, BKIIFOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIIOCOOHOCTH aIalTHPOBATHCA K
HMOIIMOHAJIBHBIM HU3MEHEHHUSIM U TMPOSIBIATH THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOUYAIOIICH CTPEMIICHHE K TOCTHXKCHHIO TIEH U
yCcrexy, ONTUMH3M, WHUIMATUBHOCTH, YMEHHE JCHCTBOBATh, WCXOIS U3
CBOHMX BO3MOXKHOCTEIH;

e OMIIATHUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSIHUE
JIPYTUX, YUYUTBIBATh €ro MPH OCYIIECTBICHUM OOIIECHHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

e COIMAJIBHBIX  HABBIKOB, BKJIIOYAIONIAX  CIIOCOOHOCTH  BBICTPAWBAThH
OTHOIIEHUS C JPYTUMHU JIOJbMHU, 3a00TUTHCSA, TMPOSIBIATH HWHTEpPEC U
paspemiath KOH(MIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xonity obyuenust B 10 knacce npenMeTHbIE pe3yibTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUM:

e TMOHUMATh POJb  (U3UKK B  DKOHOMUYECKOM, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOH, COIMATBHON M 3THYECKON cepax NesaTeIbHOCTH YelOBEKa,
poJib U MeCTO (PM3UKU B COBPEMEHHOW HAy4YHOW KapTUHE MHpA, 3HAYCHUE
OTMMHCATENIbHON, CUCTEeMATU3UPYIOIIEH, O0BICHUTEILHON U MPOTHOCTUYECKOM
byHKUMA (HU3NYECKON TEOpUM — MEXaHWKH, MOJIEKYJISpHOW (U3UKU U
TEPMOJMHAMHUKHK, poJib  (pu3nyeckod  Teopuu B (POPMUPOBAHUU
MpeCTaBICHUN 0 GU3NUECKONW KapTUHE MUPA;



pasnuyaTh YCIOBUS TPUMEHUMOCTH MOJENEeH (PU3NYECKUX TEN U MPOLIECCOB
(stB7ICHMIT): WHEpIMAIbHAS CUCTEMa OTCY€Ta, aOCOJIOTHO TBEPIOE TEIO,
MaTepualibHas TOYKA, PABHOYCKOPEHHOE JBH)KCHHE, CBOOOJHOE IMaJICHUE,
abcoyroTHO yripyras Jedopmariusi, abCOMIOTHO yHpyroe u abCOTIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMS, MOJEIN Tas3a, KHUAKOCTA U  TBEPAOIO
(KpUCTAIIIMYECKOr0) Teja, WealbHbIA Ta3, TOYEUHBIN 3apsij, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyath yCioBHS (TpPaHWIBI, OOJACTH) MPUMEHUMOCTH (PU3NIECKHUX
3aKOHOB, TIOHMMaTh BCEOOIM XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh M OOBSCHATHP MEXAaHMYECKHE TPOIECCHl U SBIICHUA,
UCIIOJIb3YsS OCHOBHBIE TOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCHTEIHHOCTh
MEXaHUYECKOTO JBWXECHHS, (OpMYyJibl KHUHEMAaTHUKU PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpasoBanus [amuiess aiisi CKOPOCTH U TMEPEMEICHUS,
3aKOHbl HpIOTOHA, MPUHIUIT OTHOCUTENBHOCTH [ anuies, 3akOH BCEMUPHOTO
TATOTEHUSI, 3aKOHBI COXPAHEHUS UMITYJIbCA U1 MEXAaHUYECKOU SHEPIUH, CBA3b
paboThl CHJIBI ¢ U3MEHEHUEM MEXaHMYECKOW SHEPTHH, YCIOBUS PaBHOBECHS
TBEPIOTO TEJa), NPU 3TOM HKCIOJIb30BATh MAaTEMAaTHUYECKOE BBIPAKECHUE
3aKOHOB, YKa3bIBaTh YCJIOBHUS MPUMEHUMOCTH (U3HUECKUX 3aKOHOB:
npeoOpazoBanuii ['anuesi, BTOporo u TpeTbero 3akoHOB HbI0TOHA, 3aKOHOB
COXPAHEHUS] HMMYJIbCA M MEXAHUYECKOM HHEpPruH, 3aKOHA BCEMHUPHOTO
TATOTEHUS;

aHAIM3UPOBATh U OOBSACHSITH TEIJIOBBIE MPOIIECCHl M SBJICHHS, WCIIONB3YS
ocHoBHble ToNOkeHUsT MKT wu  3akoHBI MOJEKyJspHOW (UBUKU U
TePMOJUMHAMHUKUA  (CBS3b  JIABJCHUS WJACAJIBHOTO Ta3a CoO CpeaHei
KMHETUYECKOW DSHEPrUEel TEIUIOBOTO JBHKEHHUS M KOHIIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpAaTyphl BEIIECTBA CO CpPEOHEH KHUHETHYECKON
SHEPIruell TEIIOBOTO JBHMKEHHUSI €r0 YacTHI], CBS3b JABJICHHS HJI€AIBHOTO
raza ¢ KOHIICHTPAIME MOJIEKYJ W €ro TEMIIEPaTypord, YpPaBHECHHUE
MenpneneeBa—Kianeiipona, mNepBbIA  3aKOH  TEPMOAWMHAMHUKH, 3aKOH
COXpaHEHMSI DHEPTUM B TEIUIOBBIX Ipolleccax), MPU ITOM HCIOJIb30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS MPUMEHUMOCTH
ypaBHeHUs1 MenneneeBa—KnaneipoHna;

aHAJTM3UPOBATh U OOBIACHATH JICKTPUUCCKUE SBJICHUS, UCTIOJIb3Ysl OCHOBHBIC
MOJIOKEHUSI M 3aKOHBI  JJIEKTPOAWHAMHUKUA  (3aKOH  COXpPaHCHHS
AIEKTPUYECKOTO 3apsja, 3aKOH Kyinona, MOTEHIMATBHOCTh
AIEKTPOCTATUYECKOTO TOJISI, HPUHIUI CYNEPIO3ULIMU JIEKTPUUECKUX MOJIEH,
IpU ATOM YyKa3biBas YCJIOBUS NPUMEHUMOCTH 3akoHa KylioHa, a Takxke
MPAKTUYECKHA BaXXHBIE COOTHOIICHMS: 3aKOHBI OMa JJ1s1 y4acTKa LENu U IS
3aMKHYTOM  DJICKTPUYECKOM 1enu, 3akoH JDxoyns—J/lenna, mpaBuia
Kupxroda, 3axons ®apazest 1151 37EKTPOIN3a);



ONMHUCHIBaTh (PU3MYECKHE TIPOIECCHl W SBICHUS, HWCIOIB3YS BEINYUHBL:
nepeMelieHne, CKOpoCTb, YCKOPEHHUE, UMITYJIbC TeJla U CUCTEMBI Tell, Cuia,
MOMEHT CHWJIbl, JaBJIEHUE, TTOTEHI[MAIbHAS SHEPTUs, KHHETHUECKasl YHEPIHUs,
MEXaHW4YeCKas dHEprusi, paboTa CHIIBI, IEHTPOCTPEMHUTEIHHOE YCKOPEHHE,
CHJIa TSDKECTH, CHjla YIOPYTOCTH, CHJIa TPEHHS, MOIHOCTh, SHEPTHUS
B3aMMOCHCTBHS Tena ¢ 3eMiIEl BOMM3U e€ MOBEPXHOCTH, SHEPTHUS YIIPYTron
nedopmari IPYKUHBI, KOJWYECTBO TEIUIOTHI, a0CONIOTHAs TeMIlepaTypa
Tena, paboTa B TEPMOIAMHAMHKE, BHYTPEHHSS SHEPrUs HAEaIbHOTO
OJTHOATOMHOTO Ta3a, paboTa HICATBHOTO Ta3a, OTHOCUTENIbHAS BIIAYXHOCTD
Bo3ayxa, KIIJ[ wmmeanpbHOTO TEMJIOBOTO JBHUTATENS; AJIEKTPUUIECKOE TIOJE,
HANPSsOKEHHOCTD DJIEKTPUYECKOTO TOJS, HANPsDKEHHOCTHh TOJS TOYEYHOTO
3apsiia WK 3apsOKEHHOTO Iapa B BaKyyMe W B JAMDJICKTPUKE, MOTEHIHAI
AJIEKTPOCTATUYECKOTO TOJs, Pa3HOCTh IOTEHUHUAIOB, 3JIEKTPOJABIKYILAS
CWJa, CWJa TOKA, HANpsKEHUE, MOIIHOCTh TOKA, JJIEKTpUUEcKas EMKOCTb
IUIOCKOTO  KOHJEHcaTopa, CONPOTUBJIEHUE  y4yacTKa  Lenu  C
MOCIIEIOBATEIbHBIM M TapalIeNbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPTHUs
AIIEKTPUIECKOTO TOJI KOHACHCATOPA;

OOBSICHATH OCOOCHHOCTH MPOTEKaHUsI (U3NUYECKUX SIBJICHHUM: MEXaHUYECKOE
JBUKEHHE, TEIUIOBOE JBM)KEHHE YacTHIl BEILECTBA, TEIUIOBOE PAaBHOBECHE,
OpoyHOBCKOe ABMkeHHE, nudPy3us, ucrnapeHue, KUIMeHne U KOHACHCAIINS,
IUTaBICHUE W KPUCTAUIM3AIUs, HAMNpaBIEHHOCTh  TEIJIONEpeaayH,
DIIEKTpU3ALMSA TeJ, HKBHUIIOTECHIIMAIBHOCTh TOBEPXHOCTH 3apsyKEHHOTO
POBO/IHUKA;

IPOBOJNUTH UCCIEIOBAaHUE 3aBHUCHUMOCTH OJHOM (PU3NYECKOW BETUYUHBI OT
JPYTO# C UCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpPOBaTh  pPE3yJabTaThl  IMOJTYYCHHOW  3aBHUCHUMOCTH
bu3MYecKuX BEJIMYMH B BHAE TpaduKoB € YUIETOM  aOCOFOTHBIX
NOTPEIIHOCTENH U3MEPEHU, JIeN1aTh BBIBOJIBI 110 pPe3yIbTaTaM UCCIIEIOBaHMS;
IPOBOJAUTH KOCBEHHBIE HW3MEpPEHUs (PU3NYECKUX BEIUYMH, NpPU ITOM
BBIOUpaTh ONTHMAJBHBIA METOA HM3MEPEHHUs, OICHHBATh AOCOIIOTHBIE |
OTHOCHTEIbHBIC MTOTPEIITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
IPOBOAUTH OMBITHI MO TMPOBEPKE MPEAIOKEHHOM TUIMOTE3bl: IUIAHUPOBATH
HKCMEPUMEHT, COOUpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY, aHaJIU3UPOBATH
MOJlydYeHHBIC pPEe3yJbTaThl W JeNaTh BBIBOJ O CTaTyce MpeaoKEeHHOU
THITOTE3HI,

coOJiro1aTh MpaBmiia 6€30MacHOr0 TpyJa MPU MPOBEACHUHU HCCIETOBAaHUN B
pamMkax  y4eOHOro IKCIIEPUMEHTA, IPaKTUKyMa U yueOHo-
UCCIIEIOBATENIbCKOM M MPOEKTHOW JESATENIbHOCTH C  HCIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemiatb pacu€THbIE 3aJadydl C SIBHO 3aJlaHHOM W HESBHO 3aJaHHON
¢u3znyeckoil MoJenblo: Ha OCHOBAHMM aHajdn3a YCIOBUS OOOCHOBBIBATH



BbIOOD (pM3MUECKON MOJENN, OTBEUAIOLIEH TpeOOBaHUAM 3aa4uu, IPUMEHATh
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl (PU3UUECKUX TEOPUl TpU
UCITOJIb30BAaHUM MAaTEMATHYECKMX METOJOB PEHICHUs 3aJay, IPOBOJIUTH
pacuéTbl Ha OCHOBAHWU MMEIOIINXCS JaHHBIX, aHAIU3UPOBATh PE3YJIbTAThl U
KOPPEKTUPOBATH METO/Ibl PEIICHUS C YUYETOM MOJyUYEHHBIX PE3YyIbTATOB;
peliaTh KaueCTBEHHBIE 3a7]aui, TPEOyIOoIie TPUMEHEHUS 3HAaHUIN U3 pa3HbIX
pa3zenoB Kypca (pU3MKH, a TaK)Ke UHTErpallii 3HAHUHN U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 LHMKJA: BBICTpPAWBaTh JIOTHYECKYID  LIETIOYKY
pacCyXJ€HU C OINOpOMl Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(duznueckue SBICHUS;

UCIIOJIb30BaTh  TEOPETUYECKHE 3HAaHUS I OOBSICHEHUS OCHOBHBIX
IPUHIIUIIOB PaOdO0Thl U3MEPUTENBHBIX NPUOOPOB, TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

IPUBOJUTH MPUMEPHI BKIIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, B 00BICHEHUE MIPOLIECCOB OKPYKAIOILEr0 MUPa, B Pa3BUTUE
TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBaTh M OLIEHUBATH IMOCJIEACTBUS OBITOBOM M NMPOU3BOJCTBEHHOMN
NESATEIIbBHOCTH 4YEJIOBEKa, CBS3aHHOM ¢ (PU3WYECKUMHU MpOLIECCaMH, C
HO3UIMI 3KOJOTMYECKOM O€30MacHOCTH, MPEICTaBICHUM O paluoOHaIbHOM
IPUPOAOIIOIB30BAHUN, a4 TAaKXKE€ Pa3yMHOM HCIIOJIb30BAHUM JIOCTUKEHUN
HAyKU U TEXHOJOTUM JJIsl TaJbHEHIIEro pa3BUTHS YEI0BEUECKOro O0IIEeCTBa;
NPUMEHATh pa3du4Hble CIOCOObl padoThl ¢ HH(OpManuen (GU3nIECKOro
COJEpKaHUSl C  MCIOJb30BAaHUEM  COBPEMEHHBIX  HMH(POPMAIIMOHHBIX
TEXHOJOTHM, MpPH 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUH JJIs TIOUCKA, NEpepabOTKU U PEeNAbABICHHS y4eOHON U HAYyYHO-
NOMyJsipHOM  MHPOpMalUM, CTPYKTYPUPOBAHUS M HHTEpIpPETaluu
uHbOpMallMy, TMOJYYEHHONM W3 pa3iMyHbIX MCTOYHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJIy4aeMyl0 MH(OPMALIMIO U OLIEHHWBATH €€ TOCTOBEPHOCTH
KAaK Ha OCHOBE MMEKOIIMXCSA 3HAHMI, TaK U HA OCHOBE AHAJIM3Aa MCTOYHHKA
uH(popManuu;

POSIBIISITH OpraHu3aluOHHBIE u M03HABATEIIbHBIC yMEHUs
CaMOCTOSITENIFHOTO MPHOOPETEHUSI HOBBIX 3HAHHUM B MpOIIECCE BBIMOJIHEHUS
MPOCKTHBIX M Y4EOHO-HUCCIEA0BATEIbCKUX PA0OT;

paboTatb B TpYyIIE C UCHOJHEHUEM pPa3JIMYHBIX COLMAIIBHBIX POJIEH,
IJIAaHUPOBATH PabOTy T'PYIIIbI, PALIMOHAIBLHO PACHPEEHATh AETEILHOCTh B
HECTAaHJAPTHBIX CUTYyalUsiX, aJCKBaTHO OLIEHUBATh BKJAJ KaXJIOro U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMAaTPUBAEMOM MPOOIIEMBI;

IPOSIBIISATh MOTHBALMIO K Oyaymied mpoQeccHOHaNIbHON NeATEIBHOCTH MO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO POdUIIS.



K xoHiy o0yuenust B 11 knacce npeIMeTHbIE pE3yibTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MOHUMATh POJIb (PU3UKU B SKOHOMUYECKOM, TEXHOJOTMYECKOM, COLMAIbHON
U ITHUYECKOM c(epax NeATENbHOCTH YEJIOBEKa, poJib U MECTO (PU3MKU B
COBPEMEHHOW HAay4YHOW KapTUHE MHUPA, POJb ACTPOHOMHUH B IPAKTUYECKOM
JEATEIIbHOCTH 4YE€JIOBEKAa M JAJbHEWIIEM HAyYHO-TEXHUYECKOM pPa3BUTHH,
3HaYCHHE OIHUCATEeNIbHOM, CHCTEMaTU3UpYIomel, OOBSICHUTEIbHON H
MPOTHOCTUYECKON (PYHKIMA (U3NYECKOM TEOPUH — DJICKTPOAMHAMUKH,
CHELIMAJIbHOM TEOPUM OTHOCHUTEIBHOCTH, KBAHTOBOM (U3UKHU, pOJIb
¢uznueckoil Teopuu B (POPMHUPOBAHUM MPEICTABICHUA O (QU3NUECKOU
KapTHHE MHUpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOIIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABIECHUN O IPUPOJIE;

pasnuyaTh yCIOBHs MPUMEHUMOCTH MoJelel (U3NYECKUX TET U MPOLECCOB
(sIBJIEHUI): OJTHOPOJHOE DJIEKTPUUYECKOE U OJHOPOJHOE MAarHUTHOE IOJIA,
rapMOHMYECKHE KojeOaHus, MaTeMaTUYeCKUd MAasTHUK, UACAJIbHBIH
NPYKUHHBI MasgTHUK, TAPMOHUYECKUE BOJIHBI, HICAJBbHBIN KOJI€OATEeIbHbBIN
KOHTYp, TOHKas JHMH3a, MOJEJIEH aroma, aTOMHOIO s/Ipa W KBaHTOBOM
MOJIEJIH CBETA;

pasznuyath yciaoBHs (TpaHHIBl, 00JIACTH) NPUMEHUMOCTH (HU3HUECKUX
3aKOHOB, TMOHHMMATh BCEOOWIMH XapakTep (yHIAMEHTalIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh HCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHANIM3UPOBaTh U OOBSCHATH 3JIEKTPOMATHUTHBIE MPOLIECCHl U SIBICHMUS,
UCIIONBb3ysd OCHOBHBIE IIOJIOKEHMS W 3aKOHBI DJJIEKTPOAWHAMHUKHA W
CIIELIUAIIBHOU TEOpUHU OTHOCUTEIBHOCTH (3akoH COXpaHEHUSA
ANEKTPUYECKOTO  3apsAna, cuina Awmmnepa, cwia JlopeHna, 3akoH
AJEKTPOMArHUTHOW UHAYKIMU, TipaBuio Jlenua, csa3p DJIC camomHaykuuu
B DJIEMEHTE JJIEKTPUYECKOW LIENU CO CKOPOCTBIO M3MEHEHHs CHIIbI TOKa,
MOCTYJIAThI CIIELNATbHON TEOPUH OTHOCUTEIBHOCTA DUHIITENHA);
aHaJIM3UPOBaTh U OOBSACHATH KBAHTOBBIE MPOLIECCHI U SIBJICHUS, UCIIONb3YS
MOJIOKEHUS! KBAHTOBOM (pU3MKMU (ypaBHEHHE DUHIITENHA 711 poTorddexTa,
IEpBBII M BTOPOM  IMOCTyJarsl bopa, MNpUHIUII  COOTHOILIECHUSA
HeonpenenéHHocte ['eif3enOepra, 3aKOHBI COXpAHEHUsS 3apsSAOBOTO U
MacCOBOI'0 YMCEJl U DHEPTUM B SACPHBIX PEAKLUAX, 3aKOH PaJUOaAKTUBHOIO
pacmajna);

ONMUCHIBATh (PU3UYECKUE TMPOLECChl U SBJIEHUSA, HCIOJIb3YSd BEJIUYUHBI:
HaIpsHKEHHOCTh  DJIEKTPUYECKOTO TMOJISA, MOTEHUUAN AJIEKTPOCTATUYECKOTO
IIOJIs, PAa3sHOCTb TMOTEHUMAJOB, JJIEKTPOABHXKYINAs CWIA, WHIYKLIUSA
MarHUTHOIO TIOJII, MAarHUTHBIA IOTOK, cuia AMriiepa, HHIYKTUBHOCTb,
AIEKTPOABMKYIAS CHJIa CAMOMHAYKUWHW, DHEPrus MAarHUTHOTO IOJsS
IIPOBOJHUKA C TOKOM, PEITUBUCTCKUI UMITYJIbC, ITOJIHASI DHEPIUs, SJHEPIUs



MOKOSI CBOOOIHON YaCTHUIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U
3aps AApa, SHEPTHUS CBSI3H ]1pa;

OOBSICHATH 0COOEHHOCTH NPOTEKAHUS bU3IIeCKIX SIBJICHHIA:
AIIEKTPOMArHUTHAS WHIYKIUS, CaMOWHAYKIIMS, pE30HAaHC, MHTEphEepeHIs
BOJIH, Judpakiusi, [AWCIepCUs, TMOJIHOE BHYTPEHHEE  OTpaXKEHUE,
doToanexktpudeckui 3pdekt (pororddexr), anvba- u 6eTa-pacnaasl saep,
raMma-u3iydeHue sjaep, Gu3ndecKue MPUHIMIBI CIIEKTPAIIbHOTO aHalu3a U
paboTHI N1a3epa;

ONpEAENATh HaIMpaBlICHUE WHIAYKIMM MArHUTHOTO TIOJISI TPOBOJHUKA C
TOKOM, CHJIbI AMmIiepa u cuiibl JIopeHiia;

CTPOUTH U300pAKEHUE, CO3/1ABAEMOE TIJIOCKUM 3€pKajioM, TOHKOU JIMH30M, U
pPacCYUTHIBATh €TO XapaKTEPHUCTHKH;

MPUMEHSATH OCHOBOIOJIAraIONUE ACTPOHOMHUYECKHE TOHSATHUS, TEOpPUH U
3aKOHBI JIJISl aHAJU3a U O0BSICHEHUST (PU3NYECKUX MTPOLIECCOB, MPOUCXOISAIINX
B 3BE3/1aX, B 3BE3JHBIX CHUCTEMax, B MEXKTaJlaKTUUECKOW cpesie; JBMKCHUS
HEeOECHBIX TEJ, YBOIIONMY 3BE3] 1 BeelenHoii;

IPOBOJUTH  MCCJIEIOBAHWE 3aBUCUMOCTEH  (QPU3NYECKUX BEIMYHMH C
UCIIOJIb30BAaHUEM  TMPSMBIX HM3MEPEHUH, TMpHU OSTOM KOHCTPYUPOBATH
YCTaHOBKY,  (UKCUpOBaTh  PE3yNbTaThl  MOJYYEHHOW  3aBUCHUMOCTHU
(¢u3MYEeCKUX BEJIMYMH B BHAE TIpapuKOoB € YYETOM aOCOJIFOTHBIX
NOTPENIHOCTEN U3MEPEHHM, JIeNaTh BBIBOJIbI IO PE3YJIbTATAM HCCIIEIOBAHUS;
MPOBOJUTh KOCBEHHBIC W3MEPCHHMSI (PU3NUECKHX BEIWYUH, TIPH OTOM
BBIOMpPATh ONTUMAJIBHBI METOJ] WM3MEPEHHMs, OIICHHBATh aOCONIOTHBIE U
OTHOCHUTEJIHHBIC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MIPOBOJIUTH OTBITHI TIO MPOBEPKE MPEIIOKCHHOW THIOTE3bI: IUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY, aHAIU3UPOBATh
MOJIYYCHHBIC PE3yJbTaTbl M JENaTh BBIBOJ O CTAaTyce MPEIJIOKEHHON
TUIOTE3bI;

OMMKCHIBATH METO/IbI MOTYYEHUSI HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUM;
coOJro1aTh MpaBwiia 0€30MacHOr0 TpyJa MpU MPOBEACHUHU HCCIETOBAaHUMN B
paMKax y4eOHOTO JKCIIEPUMEHTA, MIPaKTUKyMa 151 y4eOHO-
UCCJIEIOBATENILCKOW M TPOEKTHOW JEATEIBbHOCTH C  HMCIOJb30BaHUEM
U3MEPUTEITLHBIX YCTPOUCTB 1 1a00paTOPHOTO 000PYAOBAHMUS;

pemarb pacuy€THbIC 3aJaud C SBHO 3aJaHHOM MW HEIBHO 3aJaHHOM
bu3nueckol MOJENbl: Ha OCHOBAaHMM aHajdu3a yYCIOBHUS BBIOMpATh
dbu3nueckue MojJenu, OTBEeYalllre TpeOOBaHUSAM 3a/ayd, HPUMEHSTh
(dbopMyIIBI, 3aKOHBI, 3aKOHOMEPHOCTH | TTOCTYJAThl (PU3UIECKUX TEOPHH MPU
WCIIOJIb30BAaHUM MAaTEMAaTHUYECKHX METOJOB pEIICHHs 3a]ad, IPOBOIUTH
pacy€Thl HA OCHOBAHUHW MMEIOIIUXCS JaHHBIX, AaHAIM3UPOBATh PE3YJIBTATHI
KOPPEKTUPOBATH METO/IbI PEIICHUS C YYETOM MOJTYUYEHHBIX PE3YJIbTATOB;



pelaTh Ka4eCTBEHHbIE 3a/1a4M, TPEOYIOLMEe IPUMEHEHHs 3HAHUN U3 Pa3HbIX
pa3zenoB Kypca (pU3MKH, a TaKKe UHTErpallui 3HaHUI U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI0  LHMKJA: BBICTpPAWBaTh JIOTMYECKYIO  LIENOYKY
pacCyXJ€HUI C ONOpOMl Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(uznueckue sBICHUS,

UCIIOJIb30BaTh  TEOPETUYECKHE 3HAaHUS I OOBSICHEHUS OCHOBHBIX
IPUHIUIIOB PaOdOThl U3MEPUTENBHBIX NPUOOPOB, TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKH, B 00BACHEHUE MIPOLIECCOB OKPYKAIOILEr0 MUpa, B Pa3BUTUE
TEXHUKH U TEXHOJIOTUI;

aHAJIM3UPOBaTh M OLIEHUBATH IMOCJEACTBUS OBITOBOM M MPOU3BOICTBEHHOMN
NESTEIIbHOCTH 4YeJIOBEKa, CBS3aHHOM ¢ (DU3MYECKUMHU IIPOIECCAMH, C
HO3UIMI 3KOJOTMYECKOM O€30MacHOCTH, MPEICTaBICHUM O paluoOHaIbHOM
IPUPOAOIIOIB30BAHUN, a TAaKXKE€ PAa3yMHOM HCIIOJIb30BAaHUH JIOCTHIKEHUN
HAyKU U TEXHOJIOTUI JJIs TaJbHEHIIEro pa3BUTHS YEI0BEUYECKOro OOIIECTBa;
NPUMEHATh pPa3Iu4Hble CIOCOObI paboThl ¢ HHPOpManuenr (GpU3NYECKOro
COJEpKaHUSl C  HCIOJb30BAaHUEM  COBPEMEHHBIX  HMH(POPMAIMOHHBIX
TEXHOJOTHM, MpPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JJI TIOUCKA, NEpepabOTKU U MPEIbIBICHUS Y4€OHON U Hay4YHO-
NOMyJsipHOM  MHPOpMalUU, CTPYKTYPUPOBAHUS M HHTEPHpPETALUU
uH(poOpMalMU, TMOJYYEHHOM W3 pA3JIMYHbIX HCTOYHHKOB, KPUTHYECKU
aHaAJIM3UPOBATh MOJIYYaeMyI0 MH(OPMALIMIO U OLIEHWBATH €€ TOCTOBEPHOCTH
KAaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TAaK M HAa OCHOBE AHAJIM3Aa MCTOYHHKA
uH(popManuu;

POSIBIISITH OpraHu3allOHHBIE U 03HABATEIIbHBIE YMEHHUS
CaMOCTOSITENILHOTO MPUOOPETEHUSI HOBBIX 3HAHUM B MPOIIECCE BBINOJIHEHUS
MIPOCKTHBIX M Y4eOHO-UCCIEA0BATEILCKUX PadoT;

paboTaTh B TIpynne ¢ HCHOJHEHHEM pa3jMuYHBIX COLUAIbHBIX pOJEi,
IUIAHUPOBATH Pa0OTY T'PYIIIbI, PALIMOHAIBLHO PACHPEEIATh AESATENbHOCTh B
HECTAaHJAPTHBIX CUTYyalUsiX, AJEKBAaTHO OLIEHUBATh BKJIAJ KaXIOTO W3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPUBAEMOM MPOOIIEMBI;

IPOSIBIISATE MOTHBALMIO K Oyayiied mpodeccuoHaNbHON IESTENbHOCTH MO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO POdUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Kourposbnbie IIpakTHyeckue
n/m NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
Pa3zaen 1. HAYUYHBIA METO/] IO3HAHUSI TPUPO/IbI
11 HayuHbIii MeTOJT ITO3HAHUS TIPUPOIBI 6 bubmorexa [JOK
' ya g PHPOA https://m.eds00.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kuemarika 10 ! https://m.eds00.ru/f16b68d7
bu6mmoreka [JOK
22 Jluaka 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratnka TBEpAOrO TENA > ! https://m.edso00.ru/f16b68d7
bu6mmoreka [IOK
2.4 1 1
3aKOHBI COXpPAHEHUS B MEXaHUKE 0 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 35

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

. bubmuotexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHN 5 https://m.edso00.ru/f16b68d7
bu6mmorexa [IOK
3.2 Tepmoaunamuka. TernoBble MalTMHBI 20 1 https://m.edso0.ru/f16b68d7
33 ArperaTtHble cocTosiHUs BeniecTBa. Da3oBbie 14 1 bubnnoreka [HOK

MEePEXObI

https://m.edsoo.ru/f16b68d7
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Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

49

bubmuorexa [JOK
4.1 DIIEKTPHHICCKOE 110J1C 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 [TocTOSTHHBIN JIEKTPUUECKUIA TOK 24 https://m.edsoo.ru/fL6b68d7
bubmuoreka [JOK
4.3 TOKH B pasTHIHbIX Cpesax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pazznen 5. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
>1 PH3HICCKHH IPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne o/ Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marmutioe rone 14 https://m.edsoo.ru/39859ef1
bubmuorexa [JOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859ef1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6nmoreka [JOK
21 Mexareckue konebaris 10 https://m.edso00.ru/39859¢f1
bu6nmoreka [JOK
2.2 DNIeKTpOMarHuTHBIE KoJIeOaHus 15 https://m.edsoo.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnmnorexa [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
24 Onrika 25 1 https://m.edso00.ru/39859¢ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIIMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso00.ru/39859¢ef1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BOIHOBOH Ayann3m 15 bubmuoreka [IOK
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bubmuorexa [JOK
4.2 Dusitka atoma > https://m.eds00.ru/39859ef1
43 ®u3nKa aTOMHOIO SApa U AJIEMEHTapHbBIX 5 bubmmoreka [JOK
' YaCTHIL https://m.eds00.ru/39859¢f1
Hroro mo pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 12 https://m.eds00.ru/39859ef1
Hroro no pazgeny 12
Pazgen 6. PU3HUECKHIA MIPAKTUKYM
. bubnuorexa [JOK
61 DUSHECKHH MPaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIHAIOIIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
IIPEAMETHOTO COAEPKAHUS U OIBITA bubnnorexka [JOK
7.1 . 15
NeSITebHOCTH, IPUOOPETEHHOTO NPU https://m.eds00.ru/39859¢f1
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazaeny 15
bubmuoreka [JOK
PesepBHOe Bpems 10 https://m.edsoo.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoxka Koutpoasubie IIpakTuyeckue op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 Ousznka — pyHIaMeHTalbHas HayKa O 1 bubnnoreka [JOK
Ipupoze https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 bu6mmoreka [IOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECcCe
3 [MO3HaHUA nIpupoasl. Habmronenue u 1 bubnmorexa LOK
PHPOIBL. https://m.eds00.ru/34c49931
9KCIIEPUMEHT B (pr3uKe
4 CrniocoObl u3mepeHus GpU3NIEcKux 1 bubnuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOmIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEpEeHUH pruznueckux 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopenupoBanue B pusuke. Poias u mecto
6 ¢u3uKu B pOpMHUPOBAHUHN COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOM KapTUHBI MUPA, B IPAKTUYECKOU https://m.edsoo.ru/eabbded1
JeATEeTbHOCTH JIFOAEH
Mexanundeckoe aBmkeHne. CucreMa
7 otcyeTa. OTHOCUTENIHBHOCTh 1 bu6mmorexa [IOK
MEXaHU4eCKoro AsrkeHus. [Ipsmas u https://m.edso00.ru/e9a52f02
oOpaTHas 3a/1a4l MEXaHUKHU
Pannyc-BekTop MarepuaibHON TOYKH, €r0
bu6mmoreka [IOK
8 MIPOEKITMY HA OCH KOOPAMHAT. 1

Tpaekropust. [lepemenienne. CKOpocTb.

https://m.edso0.ru/30a108a5
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Hx mpoeknuu Ha OCH KOOPAWHAT

PaBHOMEpHOE NPSAMOJIMHENHOE IBUKEHHUE.

9 I'paduueckoe onucanre paBHOMEPHOTO bubmmorexa [TOK
. https://m.edsoo.ru/89ba7190
MPSIMOJIMHEHHOTO JIBHXKCHUS
10 Ciio)keHue nepeMeleHU U CKOPOCTEH. bubnuorexa [JOK
Penrenue 3amau https://m.edsoo.ru/761d18aa
HepaBnomepnoe nBruxenne. MrooBeHHas
11 cKopocTh. Yckopenue. [Ipsmonuneiitnoe bubmmorexa LOK
https://m.edso00.ru/a99549a7
JBUKEHHE C TTOCTOSIHHBIM YCKOPEHUEM
12 I'paduueckoe onucanue npsMOINHEHHOTO bubnuorexa [IOK
JIBUKEHUS C OCTOSIHHBIM YCKOPEHUEM https://m.edso0.ru/b7560bbf
CBoOoniHOe majeHune. Y cKopeHue
13 CBOOOIHOTO MaJeHNs. 3aBUCUMOCTE bu6mmoreka [IOK
KOOPAWHAT, CKOPOCTH, YCKOPEHHS OT https://m.edso0.ru/f738109c
BPEMEHHU U UX rpapuKu
14 JIBukeHue Tena, OpOIIeHHOTO MO YIIIOM bubmuoreka [JOK
K TOPU30HTY https://m.edsoo.ru/71cbb4f5
Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHEWHAs
15 CI((I?]}D/OCTL. Ilepuon u yacrora. bubnuorexa LIOK
https://m.edso0.ru/33196fbe
LenTpocTpeMHUTENBHOE U TTOJIHOE
YCKOpEHHUE
16 KonTponbhas pabota no teme bubnnorexka [JOK
"KunemaTtuka" https://m.edsoo.ru/1242f32e
Ilepsiif 3akoH HproToHa. MHEpnanbHbIe
17 cucteMbl orcuéta. [Ipuanmn bubnmnoreka [JOK
OTHOCHUTENBbHOCTH ["anues. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCUETA
18 Cuita. PaBHonelicTByo1as cuia. Bropoit bubnmoreka [JOK

3akoH Hrrorona. Macca

https://m.edso0.ru/141d3837
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Bzaumopeiicteue ten. Tpernil 3aKk0H

bubmuoreka [JOK

19 Herotona https://m.edso0.ru/57dba505
20 [IpuHnun cynepnosunuu cui. Pemenne bubnuoreka [IOK
3a7]a4 Ha IPUMEHEHUE 3aKk0HOB HbproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOIO TATOTEHUSI.
21 OKBUBaJCHTHOCTh 'PAaBUTALIMOHHON U bubmmorexa [TOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
99 Cuna TSKeCTH U yCKOpEeHHe CBOOOAHOTO bubnnorexa [JOK
NajeHus https://m.eds00.ru/22757f26
JIBrkeHHE HEOCCHBIX TE H UX
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmmorexa LOK
https://m.edsoo.ru/11abfa0a
KOCMHUYECKasi CKopocTb. 3akoHbl Keruiepa
bubmuorexa [JOK
24 Cua ynpyrocth. 3akow I'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cui bubnuoreka [IOK
25 TpeHus. J{BUKEHUE B KUAKOCTH U rase C https://m.edso0.ru/1fa86499
Y4ETOM CHUJIbI COTIPOTUBIICHUS CPEJIbI https://m.edso00.ru/2cb29676
26 Hanenue. ['ugpocrarnueckoe JaBieHUE. bubmuorexa [JOK
Cwia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPAOE TEIO. bubnuoreka [JOK
27 ITocTynarensHOe U BpalaTeibHOe bubnnorexka [HOK
JIBYDKEHUE TBEPLOIO TeNa https://m.edsoo.ru/2b95d57¢e
28 MoMEHT CHJIbI OTHOCUTEIBHO OCH bu6mmorexa [IOK
Bpaienus. [1neqo cubl https://m.edso00.ru/653d3459
CroxeHue cuil, MPUIOKEHHBIX K
29 TBEepAOMYy Teny. LleHTp TspkecTu Tena. bubnuorexa [IOK
VYcnoBust paBHOBECHS TBEPIOTO TEJA. https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBeCHs
30 Pemenue 3amaq bubnnorexa LIOK

https://m.edsoo.ru/dclcaacQ



https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0

KontponsHas padora no Teme "/lunamuka.

bubmuoreka [JOK

31
Cratuka TBEepaoro tena" https://m.edso00.ru/9f5a574c
HNMnynbec MmaTepualbHOW TOUYKH, CUCTEMBI
MaTepHalIbHBIX To4yeK. LlenTp macc bubmuorexa [JOK
32
CHCTEMBbI MaTEpUAJIbHBIX TOUEK. Teopema https://m.edsoo.ru/4bb8294b
0 JIBIDKCHHH LIEHTPa Macc
NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCA
33 Tena. 3aKOH COXPaHCHHSI UMITYJIbCa bubmmorexa [JOK
' P 4 ' https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoMeHT uMITysibca MaTepruanbHONH TOYKH.
34 [IpencraBienune o COXpaHEHUU MOMEHTA bubmmorexa [JOK
P P https://m.edso00.ru/d6532eb9
MMITYJIbCA B IIEHTPAIBbHBIX TOJISX
bubmuoreka [JOK
35 Pemenue 3amau
A https://m.edso0.ru/f7706d63
PaGora cuibl Ha ManoM U Ha KOHEUHOM
36 nepemenieHuu. I'paguueckoe bubnuoreka [IOK
npecTaBieHne padboThl CHIIbI. MOIIIHOCTD https://m.eds00.ru/913974c7
CHJIBI
Kunernueckas sneprus. Teopema 06
37 M3MEHEHUU KUHETUYECKOW SHEPTUH bubmmorexa [OK
. P https://m.edsoo.ru/9a5e2e74
MaTepuaIbHOU TOUKH
[ToTeHmanbHBIC U HETIOTECHITUATBLHBIC
38 cuiebl. [ToTeHuaneHas sHeprus. Bropas bubmmorexa [OK
) priti. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpethst KocMUYecKast CKOpocTh. CBS3b
paboTHI HEMOTEHITUATBHBIX CHJI C
39 W3MCHECHUEM MEXaHWYECKON SHEPTUH bubmorexa [JOK
P https://m.edso0.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPIrUun
40 Yrpyrue u Heynpyrue CTOJIKHOBEHHS. bu6mmoreka [IOK
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YpaBHeHnue bepHyium 1 ueaibHOM
KUIAKOCTH

https://m.edsoo0.ru/f30f43b6

KonTponpHas padota o Teme "3aKoHbI

bu6mmoreka [IOK

41
COXpaHEHHUs B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
PazBuTHe mpencTaBieHu O IIPUPOJIE
b PHPOA bu6mmoreka [IOK
42 term1otrel. OcHoBHBIE nonoxkeHuss MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABIKEHHE
CtpoeHue ra3000pa3HbIX, KUIKAX U
43 TB;) BIX TEI. Xa paKTe BI/I)KHGHI/I}I U bubmorexa [TOK
P o P pA https://m.edsoo.ru/c44d02e2
B3aUMOJEHCTBUS YACTHI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYIT (aTOMOB).
44 KommuaectBo BemiecTBa. IlocTostHHAs bubmorexa [TOK
m ) https://m.edsoo.ru/c5b72ab7
ABoranpo
45 Temmnepatypa. TeroBoe paBHOBeCHE. bubnuoreka [IOK
[Ixana [Henbcus https://m.eds00.ru/0070d493
bu6nmoreka [JOK
4 P
6 CHIetme sajat https://m.edsoo.ru/1531abab
bu6nmoreka [JOK
47 n iiras. I’
JICAILHBIH Ta3. L a30BBIC 3aKOHbI https://m.edsoo.ru/1deb2367
48 VYpaBuenne MenneneeBa-Kiamneiipona. bubnmnorexa [JOK
Pemenne 3amau https://m.edso0.ru/8d12c328
49 AbcomoTHas TeMiieparypa. 3akoH bubnnorexka [JOK
JlanbToHa https://m.edsoo.ru/14e02d1f
50 N3omnporiecchl B uaeaabHOM rase ¢ bu6mmorexa [IOK
MHOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.eds00.ru/68878d51
I'pacduueckoe mpeacTaBiaeHue
51 Hfog) OLIECCOB: EII:(I)TC Ma, U30X0pa bubmorexa LIOK
pont ' pMa, pa, https://m.eds00.ru/1344327b
n3zobapa
52 OcHoBHoe ypaBHeHne MKT bubmmorexa [JOK

https://m.edso0.ru/c8094721
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bubmuorexa [JOK

>3 Pemenne sanaz https://m.eds00.ru/10265a05
CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJMHAMHYECKON CUCTEMBI CO CpeHei

54 KHHETHYECKOW SHEpPrueit https://m.edsoo.ru/c38af875
MOCTYNATEIbHOTO TEIJIOBOTO ABMXKEHUS €&

YaCTHIL

55 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110 bu6mmoreka [IOK
teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8

56 KonTtposnphast padora no Teme "OCHOBBI bubnnorexa [HOK
MKT" https://m.edsoo.ru/13adad59
TepMoanHaMuyeckasi cucrema. 3alaHue
BHEIIHUX ycnoBul 1 T/ cuctemsl.

57 BHemHue 1 BHyTpEHHUE MApAMETPBI. bubnnoreka [JOK
[TapameTpsl T/ cuctemsbl Kak cpegHue https://m.edsoo.ru/5f8d38a3
3HAYCHUS BEJIMYHH, OMMCHIBAIONINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE
Hynesoe Hauano TepMOAUHAMUKH.

58 Camonpou3sBoibHas pemakcarus T]] bubmmorexa [JOK

https://m.edso0.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogenb uieanbHOro ra3a B
59 TepMOJAMHAMUKE. Y CJIOBUS TPUMEHUMOCTH bubmmorexa [JOK
. https://m.edso0.ru/29355001
ATOM MOJIeTH

60 VYpaBuenne MenneneeBa-Kianeiipona u bubnmuorexa [JOK
BBIP@XCHHE [UIsl BHYTPEHHEW DHEPIrUU https://m.edso0.ru/bal178d0
Bripaxxenue 111 BHyTpEHHEH SHEPTUH

61 OJTHOATOMHOT'0 UIEAJILHOIO Tra3a. bu6mmorexa [IOK
KBazucratnueckue n HecTaTHYeCKue https://m.edsoo.ru/ac5cacl5
IIPOLIECCHI

62 DneMeHTapHas paboTa B TEPMOJIMHAMHKE. bubnuorexa [JOK
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Brraucnenue paboTsl o rpaduky
npouecca Ha pV-nuarpamme

https://m.edsoo0.ru/741d5738

Terutonepenaya Kak crocod M3MEHEHUS

. bubnnoreka [JOK
63 BHyTpeHHel sueprun Tl cucremsr 6e3 https://m.e dsogru 134734561
coBepIIeHHs pabOThI
64 KonBek1us, TemionpoBOJHOCTb, bubnnoreka [HOK
U3JIy4CHUE https://m.eds00.ru/157b54cd
KonnuecTBo Terminotel. TemioéMKocTb
65 Tena. Y aenbHas U MOJSIpHAs bu6mmorexa [IOK
TeMJIOEMKOCTH BelllecTBa. Y AeJIbHAS https://m.edsoo.ru/7ba67355
TEIIOTa CTOPaHUs TOILTUBA
Pacuér xonmyecTBa TEMIOTHI ITPU bubnuorexa [JOK
66
Terionepeaaye https://m.edsoo.ru/ldb5ad4e
67 [Tonsarue 06 annadbaTHOM Tpolecce. bu6nmoreka [JOK
[IepBblil 3aKOH TEPMOJUHAMUKHI https://m.eds00.ru/d8098824
KonngecTBo TemioTs! U paboTa Kak Mephbl
68 WU3MEHEHUs BHyTpeHHel sHeprun T/1 bubmmorexa LIOK
https://m.edsoo.ru/b047alcd
CHUCTEMBI
Bropoii 3aKkoH TepMOJUHAMUKH A5
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnnorexka [JOK
nporieccoB. HeoGpaTuMocTh MpUpPOIHBIX https://m.edsoo.ru/c6f4f464
IIPOLIECCOB
70 [IpyuHIMITBI TEWCTBUS TEIUIOBBIX MAIlIMH. bubnnorexka [JOK
KIIJ, https://m.edsoo0.ru/2e945513
71 Maxkcumansroe 3HaueHue KIT. [ukr bubmuoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bubmuoreka [JOK
72 Pemenne sanaz https://m.edsoo.ru/b3efal8b
73 DKOJIOTUYECKHUE ACTIEKTHI UCIIOIb30BaHUS bubmuoreka [IOK

TEIJIOBLIX NBUTraTeieil. TemioBoe

https://m.edso0.ru/9867aaa7
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3arpsi3HEHHE OKPYXKAIOIIEH cpeibl

74 Pemienue 3anau bubmorexa [JOK
A https://m.eds00.ru/c8c70432
O0001Ienre U cucTeMaTH3alys 3HAHUHA 110
75 teMe "Tepmoannamuka. TerioBbie Bubmaorexa ITOK
P ' https://m.eds00.ru/28d62b3f
MallliHbI
76 KoHTponbHas pabota 1o Teme bubnnoreka [JOK
"Tepmonunamuka. TeniaoBbie MalIuHbI" https://m.edsoo.ru/1b6e26c5
[TapooOpa3oBaHue M KOHICHCALIHS.
17 Hcnapenue u kunedne. Y aeiapHas TEIIOTa bubnmorexa LOK
p oA https://m.eds00.ru/6f8e6777
napooOpa3oBaHus
HaceimeHnHbie 1 HEHACHIIICHHBIE TTAPHI.
KauecTBeHHas 3aBUCHMOCTBD INIOTHOCTH U
JIaBJIEHMS HACBIIIEHHOTO ITapa OT
78 TEMIIEPATYPEI, UX He3aBI/ICI/IlleOCTB OT bubmmorexa LOK
. PATYPEL, https://m.edsoo.ru/f5c17d02
00BEMa HACKHIIIIEHHOTO Mapa. 3aBUCUMOCTD
TEeMIEPaTyphbl KUTICHUS OT JAaBIICHUS B
JKUIKOCTH
79 Brnaxxnocts Bo3yxa. AGCOIIOTHASA U bubnnorexka [JOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmorexa [IOK
80 Pemenue 3amau
A https://m.edsoo.ru/18e95ff3
Teépnoe Teno. Kpucramnuueckue u
81 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubmmorexa [OK
P ' P https://m.eds00.ru/20a88a03
KPHUCTAIIJIOB
82 [InaBnenue u kpuctauuzanus. Y aenbHas bubnuoreka [IOK
terioTa riaBieHus. Cyomumanus https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpaOTO Tena. PacTskeHue
bubmuoreka [JOK
83 u cxarue. Casur. Monyns FOnra. IIpenen

ynpyrux nedopmaruit

https://m.edsoo.ru/dalaabl10
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TeroBoe pacluMpeHne KUIAKOCTEN U

bubmuoreka [JOK

84 & LA
TBEPBIX Tuen HrapMOHHU3M TEIUIOBBIX httos://m.edsoo.ru/7basedf?
KOJIeOaHUH YacTHI] BEIIECTBA

85 [IpeobpazoBanue sHepruu B (ha30BBIX bubnuoreka [IOK
nepexonax https://m.eds00.ru/97a0672f

bu6mmoreka [IOK

86 v 0

PABHEHHE TCEHIOBOTO batarca https://m.edsoo.ru/ab1521fb
bu6mmoreka [IOK

87 P

CHICHHE Satat https://m.edsoo0.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHUE.

88 Kanunspuele siBinenus. Jlapnenne noa bu6mmoreka [IOK
VMCKPUBJIICHHOW MOBEPXHOCTHIO KUIKOCTH. https://m.edso0.ru/b42f1f97
®opmyia Jlamiaca
0O00011eHre U cCUCTEMATU3ALMS 3HAHUI 110

89 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA bubmorexa [JOK

P B H ) https://m.eds00.ru/0b52575¢
®dazoBbIE IEPEXOBI
KonTponbhas pabota mo Teme
90 "ArperaTHble COCTOSTHUSI BELIECTBa bubmorexa [JOK
P | - ' https://m.edsoo.ru/7dc2a739
®dazoBbIE TEPEXOBI
DJneKTpu3anus Tel U €€ MpOosIBICHUSI.

01 DnekTpuueckuii 3apsia. /[Ba Buna bubnmnoreka [JOK
NEKTPUYECKUX 3apsaoB. [IpoBonHuky, https://m.edsoo.ru/laff445f
JUAJIEKTPUKU U TTOITYIPOBOTHUKHI
DJIeMeHTapHBIN AJIEKTPUUECKUN 3apsi/l.

92 3akoH coxp aQHEHUS 3H§KT I/Iqecxorlcj) " bubmorera [JOK

p p https://m.edsoo.ru/f49afd24
3apsa

93 Bzaumopeiictue 3apsanoB. Toueunbie bu6mmorexa [IOK
3apsiabl. 3akoH Kynona https://m.eds00.ru/445b7746

b K

94 Pemenue 3amaq n6mroTexa LO

https://m.edsoo.ru/6b87ec5a
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Onektpuueckoe nose. Ero neiictBue Ha

https://m.edsoo.ru/08fc19bc
bubmuorexa [JOK

95
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.
[Ipo6usiii 3apsa. JInaun HaNPsHKEHHOCTH bubmumorexa [IOK
96
ANEKTPUUECKOTro noJist. OqHOpOaHOE https://m.edsoo.ru/3dac6957
AIEKTPUUYECKOE T10JIe
[ToTeHIMATBEHOCTD ANEKTPOCTATUICCKOTO
97 noJist. Pa3HOCTH MOTEHIIMATIOB U bubmmorexa [JOK
' i https://m.eds00.ru/80021447
HaTPsDKEHUE
[TorenuuanbpHas SHEprus 3apsia B
98 aNeKTpocTaTuyeckoMm nose. [lorennnan bubmmorexa [JOK
P ] i https://m.edsoo.ru/af5fa389
AIIEKTPOCTATUIECKOTO TTOJIS
CBs13b HANPSKEHHOCTH TIOJISL U Pa3HOCTH
99 MOTEHIIUAJIOB JUIS AJIEKTPOCTATUYECKOTO bubmmorexa [OK
i A P https://m.edsoo.ru/df7a6838
oSt
100 [IpyuHOHI Ccynepno3uuy JIEKTPUIECKUX bubnnorexka [JOK
oJIen https://m.edsoo.ru/Ocfed4a6e
bu6mmoreka [IOK
101 P
cHierHe safat https://m.eds00.ru/5a582263
102 [Toe Toueunoro 3apsna. [Tome bubmuoreka [JOK
PaBHOMEPHO 3apsKEHHOU cepsl https://m.edso00.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO IO
103 00Bvémy mapa. [Tone paBHOMEPHO bubmmorexa [JOK
y E) ) p . p https://m.edsoo.ru/f7a665ee
3apspKEHHON OeCKOHEYHOH TTOCKOCTH
104 [IpoBOAHMKY B 3JIEKTPOCTATUUECKOM II0OJIE. bubnnorexka [JOK
VYcnoBue paBHOBECHS 3apsI0B https://m.eds00.ru/32405eab
JMAIEeKTPUKH U MOJTYITPOBOJHUKH B bubnnoreka [HOK
105
3JIEKTPOCTATUYECKOM IOJIE https://m.edsoo.ru/060ebab5
106 Konpnencarop. DnekTpoéMKOCTh bubnmoreka [JOK
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KOHACHCATOpAa. 9H€KTp0éMKOCTB IIJIOCKOT'O
KOHACHCaTopa

https://m.edso0.ru/845b4f73

[TapamiensHOE coeIMHEHNE bubnuoreka [IOK
107
KOHJIECHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocaenoBaTenbpHOE COeqUHEHNE bu6mmoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/1e992920
109 DHeprus 3apsHpKEHHOI0 KOHAEHcAaTopa bubmmorexa [JOK
P P A P https://m.edsoo.ru/73a34f18
bubmuorexa [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040
111 JIBrKeHHE 3apsyKEHHON YacTULBI B bubnnorexa [JOK
OJHOPOJIHOM BJIEKTPUUECKOM IT0JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110 bubnnoreka [JOK
TeMe "DnekTpuyeckoe nosue" https://m.eds00.ru/5752603f
114 KonTposnbHas padbora no teme bubnuoreka [IOK
"DnexkTpuueckoe moie" https://m.edsoo.ru/cefe90e9
Cuina Toka. [TocTosiHHBIN TOK. Y CIOBHS
115 CyILIECTBOBaHUS TOCTOSIHHOTO bubmmorexa [TOK
ym https://m.eds00.ru/233311b5
AJIEKTPUIECKOTO TOKA
bubmuoreka [JOK
116 Wcrounuku Toka. Hanpsxenne nu 3/1C https://m.eds00.ru/0839a115
117 3akoH OMa AJ1s yyacTKa LEMnHu. bubnuoreka [IOK
DIIEKTPUUECKOE CONPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh COITPOTUBIICHHS
118 OJIHOPOJIHOTO MTPOBOJIHUKA OT €r0 JIJIMHBI U bubmorexa HOK
AHOPOA POBOA A https://m.edsoo.ru/95fcdf51
TJIOILA U TTOTIEPEYHOTO CEUECHUS
119 VY enpHOE CONMPOTUBIIEHUE BEIIECTBA. bubnmoreka [JOK

Penrenue 3anau

https://m.edsoo.ru/437f8300
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[TocnenoBarenvHoOE, MapaiesibHOE, bubmuoreka [JOK
120
CMEIIIAHHOE COEIMHEHUE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX MIEKTPUUECKUX bubnuoreka [IOK
neneii. [Ipasuna Kupxroda https://m.edsoo.ru/1794cf37
bu6mmoreka [IOK
122 P
CHLICHHE 3a1ad https://m.edso0.ru/3881b469
123 Pa6oTa snekrpruyeckoro Toka. 3aKoH bubnnoreka [JOK
Hxoynsa —Jlenua https://m.edso0.ru/a3605c5¢
bubmuorexa [JOK
124 Pemenue 3anas https://m.edso0.ru/6761bfOf
MOITHOCTP JEKTPUUYECKOTO TOKA.
125 TemmoBas MOIIHOCTB, BBIAEIAEMAsT Ha bubmorexa LIOK
H > BRU https://m.eds00.ru/99750a6f
pe3ucTope
bu6mmoreka [IOK
126 Pemenue sanas https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE bubnuoreka [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubnuoteka [JOK
ANEKTPUYECKOMN LIETIH https://m.edsoo.ru/221f40fb
bu6nmoreka [JOK
12 P
9 CILICHHE 3a/1a4 https://m.edso0.ru/35800679
bu6mmorexa [IOK
1 M
30 OTIHOCTL HCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmorexa [IOK
131 Koporkoe sameikanue https://m.edso0.ru/546f5632
132 Konnencarop B 11enu MoCTOSHHOI'O TOKa bubmorexa HOK
g pB I https://m.edso0.ru/35368f3e
bubmuoreka [JOK
1 P
33 CHLICHHE 3a1ad https://m.edso00.ru/4410cef0
134 Pemenue 3agau mo reme "llocTostHHBIN bubmuoreka [JOK
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ANEKTPUUECKUH TOK"

https://m.edsoo.ru/a7340a29

135 Pemenwne 3agau mo teme "llocTossHHBIN bubmuorexa [JOK
ANEKTPUUECKUN TOK" https://m.edso00.ru/744261b8
136 Pemenue 3amau mo teme "IloCcTOSTHHBIHM bubmuoreka [JOK
3NIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
137 O0o01IeHre U CUCTeMaTH3alns 3HAHUN 110 bubnmoreka [JOK
teMme "[1oCTOSHHBIN 27eKTpUUecKuil TOK" https://m.edsoo.ru/bfd7a050
138 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"ITocTosIHHBIN AMEKTpUYECKUl TOK" https://m.edso00.ru/1885ddf1
DneKTpuueckas MpoBOAUMOCTh
139 a3J'II/I‘113HBIX BE efTB f;[neKT WYECKUN TOK bubmmorexa LOK
P HICCTE: P https://m.edsoo.ru/da794295
B MeTayiax. CBepXmpoBOIUMOCTb
DIIEKTPUUYECKHI TOK B pacTBOpax U
140 acIuIaBax JEKTPOIUTOB. 3aKOHBI bubamorexa LOK
p p ' https://m.edso00.ru/4b423491
®dapanes s HIEKTPOIU3a
bu6mmoreka [IOK
141 6) i !
FICKIPHHCCKHH TOK B rasax. Lutasma https://m.eds00.ru/92d92f76
142 DIIEKTPUUECKHI TOK B BaKyyMe. bubnuoteka [JOK
Bakyymabie npubopbl https://m.edsoo.ru/2E+160
143 DJIEKTPUYECKUHN TOK B OJTYIPOBOAHUKAX bubmmorexa [JOK
P YHPOBOA https://m.edso0.ru/ab61c660
bu6mmorexa [IOK
144 IT 0
OHYHPOBOAHHIOBHE NPHOOPE! https://m.eds00.ru/83622200
Pu3NYecKuil TPAKTUKYM 110 TEME
"N3mepeHune CuIbl TOKa U HAIPsDKEHUS B
€M1 MOCTOSIHHOTO TOKA MPU TOMOIIHU
B P R Bu6smorexa [IOK
145 AHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX

npu6opoB" uiK "3HAKOMCTBO ¢ IUPPOBOH
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHUsT (PU3MYCCKUX BEIUYHH TIPH

https://m.edsoo.ru/5643ea56
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MIOMOIIN KOMITbIOTEPHBIX JATYUKOB"

146

147

DuU3NYECKU MPAKTUKYM 10 TEME
"N3y4yeHre HepaBHOMEPHOIO JIBUKEHMSI C
LEJIbI0 ONIPEACIICHUS MTHOBEHHOMN
ckopoctH"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3MepeHue yCKOpeHHUs IpU
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
IBIOKEHHUH 110 HAKJIOHHOM IIOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH IYTH OT
BpPEMEHU MIPU PaBHOYCKOPEHHOM
nBIKeHun"

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

bubmuorexa [JOK
https://m.edso0.ru/6960b6ef

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenne yckopeHus CBOOOIHOTO
nafeHus" win "M3ydeHue nBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

bu6mmorexa [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3ydyeHue ABUKEHUS Tena 1o
OKPY’KHOCTH C ITOCTOSIHHOM 110 MOJTYJTIO
ckopocthio" miu "MccnenoBanue
3aBHCHUMOCTH NEepHOAa 00paIeHUs
KOHMYECKOI'0 MasiTHUKA OT €ro
napaMeTpos"”

bu6mmoreka [IOK
https://m.edsoo.ru/bcf53514

150

Pu3N4eCcKuil TPAKTUKYM 110 TEME
"N3mepeHne paBHOAEHCTBYIOMIEN CUIIBI
IpU ABMKEHUH OpycKa Mo HaKJIOHHOU
miockocTy" wn "IIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU JIBUKEHUS
Opycka o HaKJIOHHOM IJIOCKOCTH Ha
3aJIJaHHOE PACCTOSTHUE OT €ro Macchl'”

bu6mmorexa [IOK
https://m.edsoo.ru/0b34db84

151

Pu3n4eCcKuil IPAKTUKYM 110 TEME

bubmuoreka [JOK
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"UccnenoBaHue 3aBUCUMOCTH CHII
YIPYTrOCTH, BO3HUKAIOIINX B MPYKUHE U
PE3UHOBOM 00pa3Ile, oT ux aedopmanun”
unu "M3ydeHne ABUKEHUSI CUCTEMBI TEll,
CBSI3aHHBIX HUTHIO, TIEPEKUHYTON Yepe3
nérxkuit 0J10K"

DuU3nYeCKui MPAKTUKYM 10 TEME
"U3mepenue ko3P PuirienTa TpeHus mno
BEJIMYMHE YIJIOBOTO KO3 puIrenTa
3aBucumoctd Frp(N)" mim
"UccnenoBanue ABMKEHUs OpycKa 1o
HAKJIOHHOH IJIOCKOCTH C TIEPEMEHHBIM
ko3P unmenTom tperns” uinn "M3yyenne
JBUKEHMSI TPy3a Ha Bally C TpeHUEM"

https://m.edsoo.ru/b55b81al

bubmuorexa [JOK
https://m.edsoo.ru/b83b1607

153

Pu3nYeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue ycioBU paBHOBECHUS
TBEP/OrO TeJla, UMEIOIIET0 OCh BpalleHHs "
win "KoHCcTpynpoBaHe KpOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMUYMBOCTHU TBEPAOTO TEJIA, UMEIOILIETO
IJI0LIAb OTIOPHI"

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f4{7

154

Pu3N4eCcKuil TPAKTUKYM 110 TEME
"N3mepenne ummnyibca Tena 1no
TOpMO3HOMY IyTH" ninu "M3mepenne criibl
TATH, CKOPOCTH MOJEIH JIEKTPOMOOMIIS U
MOIIIHOCTH cuiibl TATU" uinm "CpaBHEHHe
W3MEHEHUs UMITyJIbCca TeJla C UMITYJIbCOM
cuibl" nin "MccnenoBanue coxpaHeHUs
MMIyJbca MpH YIPYroM B3auMoJeHCcTBUN"
unu "M3mepeHrne KHHETUYEeCKON YHEPT U
TeJa Mo TOPMO3HOMY TTyTH"

bu6mmorexa [IOK
https://m.edso0.ru/856fh28e
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156

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3ydyeHue u30TEpMUYECKOTro Iporecca
(peKoMEeH1I0BaHO HCIIOIb30BAHHE
nudposoii 1adoparopun)" wim "Uzyuenue
M30X0pHOTO Mnpouecca" unu "N3yuenne
n3o0apHoro npomecca" unu "I[IpoBepka
ypaBHEHUS COCTOSIHUS"

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepenue yaenbHou TemioéMkocTu"”
i "HccnenoBanue mpoiiecca OCThIBaHUS
Beniecta" unu "HccnenoBanue
agnabarHoro mponecca” wim "M3ydenne
B3aMIMOCBSI3M SHEPTHU
MEKMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIEPATYpPbl KUTIEHUS KUIKOCTEH"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

bubmuorexa [JOK
https://m.edsoo.ru/2f2faa6l

157

158

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEH HcTapeHus
)uakocreit" wim "M3mepenue yaenbHON
TETJIOTHI TIaBJIeHus Jbpaa" win "U3yuenue
CBOWCTB HACBIIIEHHBIX MApoB" WK
"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/1yXa M OIIEHKa Macchl MMapoB B
nomerienun". Msmepenne kodpduureHta
MOBEPXHOCTHOTO HATSKEHUS

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HaO:xroienue npeBpalieHus SHepruu
3apsKEHHOT0 KOHIEHCATOPa B YHEPTHIO
u3nyyeHus ceeroguona” ninm "Mzydenne
IIPOTEKaHUs TOKA B LIENH, COACPKAILEH
KoHAeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHITUAIOB (HAMIPSDKEHUS ) TIPH

bu6mmorexa [IOK
https://m.edsoo.ru/6bl1a23b5

bubmuoreka [JOK
https://m.edsoo.ru/ec424377
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MOCJIEIOBATEILHOM COEANHEHUN
KOHJICHCATOPOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue cCMEIaHHOTO COETMHEHUS
pe3uctopoB" unu "M3Mepenue yieabpHOro

bubmuoreka [JOK

159
COIPOTUBIICHUS IPOBOJIHUKOB" WK https://m.eds00.ru/2b179d98
"HccieqoBaHue 3aBUCUMOCTH CHIIBI TOKa
OT HANPSDKCHUS IS JIaMITbl HaKaJTMBaHUS "
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue anekrponuza’ win
"Nsmepenue 3apsia 0JHOBAJICHTHOTO Eub 10K
noOIMoTEKA
160 noHa" wimm "HUccnenoBanue 3aBUCUMOCTH
https://m.edso0.ru/64b6e901
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temriepatypbl” uinu "CHATHE BOJBT-
aMIEPHON XapaKTepUCTUKU Auoaa"
PesepBuslit ypok. O60011eHNE U
. bubnuoreka IIOK
161 cUCTEMATHU3aIHs 3HAHUH 10 TEME 1
" https://m.edsoo.ru/ed017d93
Peseprubiit ypok. O60011eHIE U
o bubnuoreka IIOK
162 CUCTEMAaTHU3AINA 3HAHUH 10 TEME I
| | https://m.eds00.ru/3149956b
JluHaMuka
Peseprubrit ypok. O6001eHIE 1
. Bubnuoreka IIOK
163 CUCTEMATHU3aLMs 3HAHUM 110 TEME 1
"Cratuka TBepOro TeNa" https://m.edso00.ru/0f9752ac
PesepBHrlit ypok. O6001ICHHE U
. Bubnmoreka IIOK
164 CUCTEMATHU3aIHA 3HAHUN 110 TeMe "3aKOHEBI 1
" https://m.edso00.ru/6c0df9cc
COXPAHCHHS B MEXaHHKE
PesepBHeiil ypok. O0001IEHHE U
P P N bu6mmoreka [IOK
165 cucTeMaTu3als 3HaHUH 110 TEME

"OCHOBBI MOJIEKYJIIPHOKHHETHYECKON

https://m.edsoo.ru/de148976
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Teopun"

PesepBHbIil ypok. O0001ICHHE U

166 cUCTEMATH3aIMs 3HAaHUM 110 TEME 1 bubmoreka LOK
, B " https://m.edsoo.ru/0bcc77cl
'"TepmoarHamMuKa. TerIoBbIE MAITUHBI
PesepBHbIil ypok. O0001ICHHE U

167 CHCTEeMaTH3alusl 3HaHUH 110 TeMe 1 bubmuorexa [JOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®a30BbIe IEPEXO0bI"
PesepBurblii ypok. O0001I€HIE U

168 CI/ICTEM&TI/IBZP Hst ?,HaHI/H;1 10 TEME 1 bubmaorexa LIOK
" : " https://m.edsoo.ru/f2381c0c

DIIEKTPUUYECKOE TT0JIC

PesepBHrlil ypok. O0001IEHIE U

169 CI/ICTEM&TI/IBZP WS 3HAHWUH 10 TEME 1 bubmaorexa LIOK
" Ivl . " https://m.edsoo.ru/3cae6dal

[TocTOSTHHBII INEKTPUYECKUN TOK

PesepBHEbIil ypok. O000IIIEHNE U

170 CI/ICTEMaTI/I?,Zp w1 3HaHUi 110 Teme "Toku B 1 Brbmmozexa [IOK

B " https://m.edsoo.ru/cc7681d4
Pa3ITUYHBIX CpeIax
OBILIEE KOJIMYECTBO HACOB I10 170 16

[NPOTPAMME
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11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
B3aumopeiicTBie MOCTOSHHBIX MarHUTOB
1 Y TIPOBOJIHUKOB C TOKOM. MarHuTHoe 1 bubmorexa HOK
poBon ' https://m.edso00.ru/487a8593
nosie. ['unoresa Ammepa
BekTop MaruuTHO# MH, nu. [TpuHImn
2 cyme 5031/1 17071 MaFHHTf{f; noneﬁp ) 1 bubmorexa LHOK
yrep H - ’ https://m.edsoo.ru/4clabcch
JIuHUY MarHUTHON MHAYKLIUU
3 MarsuTtHO€ 10J1€ IPOBOJHUKA C TOKOM. 1 bubnnorexa [JOK
OneIT OpcTena https://m.edsoo.ru/d35d5262
4 Cwita Amriepa, e€ HampaBJICHHE U 1 bu6nmoreka [JOK
MOJyJIb https://m.edso00.ru/26d9c5ba
bu6nmoreka [JOK
5 P 1
cHieHue st https://m.edsoo.ru/a37a0c21
5 ITpumeHnenne 3akoHa Amnepa. 1 bubnuoreka [IOK
DeKTpoU3MepHUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HalpaBiIeHHE U
7 MOAYJb. JIBU2KEHUE 3apsKECHHOU 1 bubnnoreka [HOK
YaCTHULBI B OJJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nose
bu6mmorexa [IOK
8 P 1
crieHie saat https://m.edso00.ru/504e98¢c7
bubmuoreka [JOK
P JI 1
o abora et Jlopenia https://m.edsoo.ru/d518be4b
10 Pemenne 3amau 1 bubnnorexa LIOK

https://m.eds00.ru/93617hd9
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MaruuTtHoe 1moJjie B BELIECTBE.

bubmuoreka [JOK

1 Deppomartetiii, napa- i https://m.eds00.ru/30f9608
JMaMarHeTUKH
12 OcHoBHBIE CBOICTBA (heppOMarHeTHKOB. bubnnoreka [HOK
[Ipumenenue peppoMarHeTHKOB https://m.eds00.ru/0b58190a
13 Pemenwne 3agau o Teme "MarautHoe bubmuorexa [JOK
nose" https://m.edso00.ru/5b55¢307
14 Pewenue 3anau no reme "MarautHoe bubnuorexa [JOK
nose" https://m.edsoo.ru/41c4ae8a
SIBiIeHUE NEKTPOMArHUTHOW HHAYKIUH. bubnnoreka [JOK
15 .
IToTok BekTOpa MAarHUTHOM MHIYKIIUU https://m.edsoo.ru/b3efaOcl
bubmuoreka [JOK
16 INC unnycm https://m.edso00.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubnunoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubnuotexa [JOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKINY B ABUKYIIAXCS bubnuoteka [JOK
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
20 P bubmuorexa [JOK
cHicHe sanat https://m.edsoo.ru/4dfda618
bu6mmorexa [IOK
21 Hpasuio Jletua https://m.edsoo.ru/bbc22726
14 .K a
99 HAYKTHBHOUTD. RATYII bubnmuorexa [JOK
HHYKTHBHOCTH B LICTIH TOCTOARHOTO https://m.edsoo.ru/621eae9d
TOKa
SBnenune camounaykiuu. IJ1C bubmuoreka [JOK
23 _
CAaMOWHIYKIIAU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIsI KaTYLIKH C bubnnoreka [HOK

TOKOM. DJIEKTPOMAarHUTHOE T10J1€

https://m.edsoo.ru/b3c0ad11
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bubmuorexa [JOK

25 P
ClHICHHE 33/t https://m.edsoo0.ru/88f69d2b
26 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUI bubmuorexa [JOK
1o TeMe "DyeKTpoaruHaMuKa" https://m.edsoo.ru/76484025
97 KonTtponsHast pabora o Teme bubmumorexa [IOK
"OnexkTpoauHaMuka" https://m.edso00.ru/8ae09b98
98 KonebarenbHas cucrema. CBOOOIHEBIC bubmuorexa [JOK
KoseOanus. 'apMoHUYeCKUEe KOJIeOaHUsI https://m.edsoo.ru/7c1db385
29 KunemaTuyeckoe 1 TMHAMHYECKOE bubnuorexa [JOK
ONMCaHue KoJe0aTeabHbIX ABIKECHUN https://m.edso00.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
IMHAMHYECKOTO OIHUCAHUS
30 TapMOHHYECKUX KOJIeOaHUN U3 UX bubnmorexa LHOK
P https://m.edsoo.ru/e3c99692
SHEPreTUYEeCKOro U KNHEMaTHIYEeCKOTO
OITMCaHM
bu6mmoreka [IOK
31 A %
MILIHTY 2 1 dasa konebanuii https://m.edsoo.ru/7a0c439a
[lepuon u yactora kosnebanuii. [lepuon
MaJbIX CBOOOIHBIX KOJIEOaHUH
32 MaTeMaTHYECKOro MasgTHHKA. [lepro bubmorexa HOK
y - IePHoA https://m.edso0.ru/e0399319
CBOOOIHBIX KOJIEOAHUI TIPYKHHHOTO
MasTHHKA
33 3aryxaromue Kojaebanus. BeiHyK1eHHbIe bubnuorexa [JOK
konebauns. Pe3onanc https://m.edso0.ru/72e93d09
bu6mmorexa [IOK
34 A 0
BTOKOTIEOAHIA https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
36 Ypok-koHpepennus "MexaHuueckue bubnmoreka [JOK
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KoJie0aHuUsl B MYy3bIKAITbHBIX
HHCTpyMeHTax"

https://m.edsoo.ru/8ef587be

37 O06001IeHre U CUCTEeMaTH3aIis 3HAHUH bubmuorexa [JOK
o TeMe "Mexannueckue Koneoanus" https://m.edsoo.ru/eb84182f
DJIIeKTpOMarHuTHBIE KOJIeOaHUsI. bubnnoreka [JOK
38 .
KonebaTenbHbIl KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILIUTYABI
39 3apsi/ia KOHJIGHCATOpa ¢ aMILTATYA0M bubmorexa LHOK
pAA A P e https://m.edso0.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE
3aKOH COXpaHEHMsI SHEPTUU B bubnuorexa [IOK
40
UJeaTbHOM K0JIe0aTeIbHOM KOHTYpPE https://m.edsoo.ru/d1e2d543
3aryxaroiue 3J1eKTPOMarHUTHbIE
41 KOJI}e,)éaHI/I;IjI Brin >Kp €HHBIC bubmorexa HOK
' YR https://m.edso00.ru/5e668619
AJIEKTPOMATrHUTHBIE KOJIeOaHUsI
42 IlepemenHsIit TOK. Pesucrop u bubnnoreka [JOK
KOH/IEHCATOP B LIENH IIEPEMEHHOI0 TOKa https://m.eds00.ru/84836152
43 Karymka HHIYKTHBHOCTH B LIETIH bubnnorexka [JOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa JJ1s 5eKTPUYECKON LEenu bubnmnorexa [JOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MomHoCTh NEpEMEHHOT0 TOKA.
45 AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE bubmmorexa [OK
YA A yrorm https://m.edsoo.ru/lcac6c4c
CHWJIBI TOKA U HAIPSDKEHUS
46 Pe3onaHc B ayekTpUUeCKOi 11enu bubmmorexa [OK
P i https://m.eds00.ru/087506df
bubmuoreka [JOK
47 P
crieHie saat https://m.edsoo.ru/al6836a4
HneanbHbIil TpanchopMarop.
A pancop P bu6mmoreka [IOK
48 [IpousBocTBO, epenaya u nMoTpedIeHrne

AIEKTPUYECKON SHEPIUU

https://m.edsoo0.ru/f97418ae



https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPIUH.

bubmuoreka [JOK

49
KynbTypa ucnonab3oBanus https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTHH B MIOBCEAHEBHON KU3HU
bubmuoreka [JOK
>0 Pemenne sazaz https://m.edsoo.ru/ee6677ed
bu6mmoreka [IOK
51 P
clierHe sazad https://m.edso0.ru/7cab59f8
O06o01IeHre u cucTeMaTu3alus 3HaHu|
52 1o TemMe "DJIEKTPOMarHuTHbIE bubmmorexa LOK
; P https://m.eds00.ru/401024a9
KoseOaHus
53 Mexannyeckue BOJIHbI. XapaKTePUCTHKH bubnuorexa [JOK
MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJTH bubmorexa HOK
https://m.edso0.ru/d9ae1000
bu6mmorexa [IOK
% 3BYK. XapaKTCpHCTHKH 3BYKa https://m.edso0.ru/138b6f09
56 WNHuppazByk u ynprpassyk. lllymoBoe bubnnorexka [JOK
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl https://m.edso00.ru/7380038f
bu6mmoreka [IOK
7 P
> cHierHe safat https://m.edso0.ru/cfd918bf
58 DneKTpOMarHuTHhIE BOJHBL. M3mydeHue bubnmnoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprus NeKTPOMarHUTHBIX BOJIH. bubnuoreka [IOK
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH https://m.eds00.ru/d01b818c
[[Ixana >MeKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 3eKTPOMarHuTHBIX BOJIH B bubmmorexa [OK
P P https://m.edso0o.ru/49be1f9e
TEXHUKE U OBITY
61 [IpuHIMIIBI pAANOCBA3U U TEICBUACHUS. bubnnoreka [HOK

Pannosnokanus. D1eKTpOMarHuTHOE

https://m.edsoo.ru/9f96f1f8
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3arpsi3HEHHUE OKPYXKAIOIIEH cpeibl

62 KoHTponbHas pabota 1o teme bubnnoreka [HOK
"Konebanus 1 BOIHBI" https://m.edso0o.ru/4f7985a0
63 Caet. 3aKOH NPSMOJIMHENHOTO bubnmoreka [JOK
pacrnpoCcTpaHEHHs CBETA https://m.eds00.ru/f9566406
Pemienue 3a1au Ha mpUMEHEHUE 3aKOHA
64 MPSIMOJIMHEMHOTO pacpOCTPAHEHUS bubmmorexa [JOK
p pachipoctp https://m.edsoo.ru/ea32d455
cBeTa
65 Ortpaxenue ceta. [lmockoe 3epkaino. bubnnoreka [JOK
Cdepuaeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Tpenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTEIbHBIN MMOKa3aTenb
66 npenomieHus. [lonHoe BHyTpeHHEe bubmorexa HOK
p ) N yIp https://m.edsoo.ru/bc2e55cd
oTpaxkenue. [IpenenbHbpIi yroy nmojgHoro
BHYTPEHHETO OTPAKEHUS
67 Pemienue 3a1au Ha MpUMEHEHNE 3aKOHOB bubnmnorexa [JOK
OTPa)KEHUs U NPEIOMIICHUS CBETA https://m.edsoo.ru/49d830a9
68 Xop stydeit B mpusMe. Jlucnepceus cBeTa. bubnnorexka [JOK
CroxHbIi cocTaB Oenoro cBera. L{pet https://m.edsoo.ru/d8elc3be
69 JIunzel. @OKYCHOE pacCTOSIHUE U bubnmnorexa [JOK
ONITHUYECKAs CUJIA JTUH3bI https://m.eds00.ru/60441359
70 [Toctpoenue nzoOpakeHuii B TMH3AX U bubnnorexka [JOK
UX CUCTEMaX. Y BEJIUYEHHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paXeHHI, TOTYYaEMBIX C IIOMOIIIBIO bubmmorexa [OK
p ’ yi B https://m.eds00.ru/5a868f09
JIMH3
72 ['na3 kak onTuyeckas cucrema bubmmorexa [OK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3amau. [Ipenenst bubnnoreka [HOK

IMPUMCEHHUMOCTHU FeOMeTqueCKOﬁ OIITHKH

https://m.edsoo.ru/cd174al10



https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10

bubmuorexa [JOK

74 CKOpOCTh CBETa U METOJIbI €€ U3MEPEHUS https://m.edso0.ru/f32aab06
bu6mmoreka [IOK
7 Jlucniepens caeta https://m.edsoo.ru/lel6cc6e
bu6mmoreka [IOK
76 Hutepgepenums caera https://m.eds00.ru/5fc0c638
77 KorepeHtHble HICTOUHHKHU. Y CIIOBUS bubnunoreka [HOK
Ha0JII0/IEHUSI MAKCUMYMOB U MUHUMYMOB https://m.edso00.ru/c6416d48
bubmuoreka [JOK
8 Pemenne sana- https://m.edsoo.ru/3061de2b
bubmuorexa [JOK
7 lpumenenne mirepdepertun https://m.edso0.ru/668edbc8
bubmuorexa [JOK
80 Jludpaxius ceeta https://m.edso00.ru/12ed04b5
JudpakumonHas pemeérka. Y cioBue bubnuoreka [IOK
81
HaOJII0/IEHUS TJIaBHBIX MAaKCUMYMOB https://m.eds00.ru/f998d964
bu6nmoreka [JOK
82 P
CHICHHE a1 https://m.edsoo.ru/d58c411a
83 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonspusanus ceera https://m.edsoo.ru/e9890fe9
bu6mmorexa [IOK
84 Pemenme 3axa- https://m.edso00.ru/c56c8158
85 CBeTOoBBIE ABJICHUS B IPUPOJIE bubmorexa LIOK
PHPOA https://m.edso00.ru/0b36363d
86 O06o01IeHne U cucTeMaTu3alus 3HaHu| bubnmnoreka [JOK
o teme "Onrtuka" https://m.edso0.ru/8a14748b
bu6mmorexa [IOK
87 KonTtponbHas padota no teme «OnTuKa» https://m.edsoo.ru/82315dd4
88 I'panu1IB] IPUMEHUMOCTH KIIACCUYECKON bubnuoreka [IOK

MEXaHHUKH. 3aKOHBI QJICKTPOANHAMUKHU U

https://m.edsoo.ru/c9bd77cb
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MMPUHIUIT OTHOCHUTCIILHOCTH

89 [ToctynaTel cnenuaibHON TEOPUH bubmuorexa [JOK
OTHOCHUTEIbHOCTH https://m.edso00.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOM MHTEPBAL.

[IpeoOpazoBanust Jlopenma. Ycinosue
90 NPpUIUHHOCTH. OTHOCUTEILHOCTD bubmorexa [JOK
P ' https://m.edso0.ru/d83742bb
OJIHOBPEMEHHOCTHU. 3aMe/JICHHE
BPEMCHH U COKPAIICHUE JITTHHBI

01 OHEprus U UMILYJIbC PEIATUBUCTCKON bubnnorexa [JOK
YJACTULILI https://m.edsoo.ru/853a64fc
CBs13b MacChI C SJHEPTHEH U UMITYJTLCOM

92 eJIITUBUCTCKON YaCTHIIbI. DHEPT U bubnmorexa LHOK
P ’ p https://m.edsoo.ru/b6258ffa
TTOKOSI

93 PaBHOBeCHOE TEIIOBOE U3TyUCHHE bubmorexa [JOK

yi https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK

o4 3aKOH cMellieHns BitHa https://m.edsoo.ru/1c5ff752

95 TI'unotesa M. [linanka o kBaHTax. bu6mmoreka [IOK
DOTOHBI https://m.edsoo.ru/abffa218

bu6mmoreka [IOK

% JHepriA  MMITYITEC GOTOHA https://m.edsoo.ru/7fb307ec

97 ®oroaddext. OnbiTe A. I'. CTonerona. bubnuoreka [IOK
3akonsl Gororddexra https://m.eds00.ru/8c68e5b9
VYpaBHeHnue DiHIITeHA 17151

98 doroapdekra. "Kpacnas rpanuna” bubmmorexa LIOK

- OP patHn https://m.edso00.ru/01ef4556
dboTtorpdexra
bubmuoreka [JOK
. IT. H. JI
99 JlaBnenue cBeta. ONBITHI cOenena httos://m.edsoo.ru/64bA966
100 BoJsiHOBEIE CBOICTBA YaCTHIL bubnnorexa LIOK

https://m.edsoo.ru/f59cfcec
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Bounsl ne bpoida. /InuHa BoJIHBI e

. bubmmoreka [JOK
101 bpoiins u pasmeprl 06HavCTH https://m.edsoo.ru/5df8bafl
JIOKAJIN3aIUH JIBIKYIIECHCS YaCTHIIBI
102 KopnyckyIsipHO-BOJIHOBOH Ayaanu3M bubmorexa OK
PHYCKYAP Ly https://m.edsoo.ru/8ccab62a
bubmuorexa [JOK
103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax https://m.edso0.ru/30dbalse
Cnenuduka H3MepEeHUl B MUKPOMHDE.
104 COO?HS)I_HGHI/I}I He];)r[ e eHéHH(};)CTeﬁp bubmorexa [JOK
N e https://m.edso00.ru/65783dec
I'eitzenbepra
bu6mmoreka [IOK
105 Pemenne rpaguicckux 3anad https://m.edsoo.ru/e70195bd
N bubnuorexa [JOK
106 P
CLICHHC PACHCTHBIX 3a/ad https://m.edsoo.ru/ee9b3182
KontpoarHas paboTra o TeMam:
107 "OCH(I:))BLI CTOl:')' "KopnyckyispHoO- bubmorexa HOK
. T PHyCRYIAD https://m.edsoo.ru/c3de891a
BOJIHOBOI! JTyaliu3m
OMBITHI TTO UCCIICIOBAHHUIO CTPOCHUS
108 aroMma. [Tma"erapHas Moaens aroMa bubmorexa HOK
) P https://m.edso0.ru/312h750a
Pezepdopna
bu6mmorexa [IOK
1 IT b
09 OCTYJIaThl bopa https://m.edsoo.ru/404dfa9a
110 Buapl ciektpoB. CriekTp ypoBHE# bubnuotexa [JOK
SHEpPryuy aToMa BOJOpOAA https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJIEHHOE U3JTy4YEeHUE bubnmoreka [JOK
cBeTa https://m.edso0.ru/f945d85c¢
bubmuorexa [JOK
112 Jlasep https://m.edsoo.ru/2288a0c4
113 Hyxnonnas monens siapa ['eiizenOepra- bubnmoreka [JOK

WBaneHko. 3apsa 1 MacCOBOE YUCIIO

https://m.edsoo.ru/34ada5de
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anpa. N3otonsl. PagnoakTMBHOCTH

3aKOH pasliOaKTUBHOTO pacnana.
CBolicTBa HOHU3UPYIOIIETO U3JIy4YEHUS.

bu6mmoreka [IOK

114 BnusiHue pai0akKTUBHOCTH Ha )KUBbIE https://m.edsoo.ru/aab98bef
opranusmsl. /lozumerpus
DHeprus CBS3U HYKJIOHOB B SIIpe.

SAnepusie cunbl. Jledekt Macco spa.
S nepHble peakuu. AnepHble PEaKTOPBHI.

115 HpO%JIGMIfI) ynpaanleMolzo ’ ’ bubmmorexa LOK

https://m.edso0.ru/ff1758d0
TEPMOSJIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS
AJIEPHOMN YHEPTETUKH
MeTo/1bl perucTpalnuy U UCCIIEIOBAHUS
AJIEMEHTAPHBIX YaCTHII.

116 DyHIaMEHTAIBHBIE B3aUMOICUCTBUS. bubnnoreka [JOK
bapnoHbl, ME30HBI U JIENTOHBI. https://m.edsoo.ru/1ac08a5h
[IpeacraBnenne o CTaHAapTHON MOJIETH.

KBapk-Tir00HHAst MOJIENb aIpOHOB
®dusuka 3a npeaenamu CTaHIapTHOU

117 Mozaenu. TéMHast maTepus u TEMHas bu6mmoreka [IOK
sHeprus. EnuHcTBO husmueckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUPA

118 DTamnbl pa3BUTHS aCTPOHOMHH. 3HAYEHUE bubnmnoreka [JOK
aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpumMeHNMOCTh 3aKOHOB (PUBUKH IS
00BSICHEHUS IPUPOJIbI KOCMUYECKUX bubnuorexa [IOK

119
00BEeKTOB. METO Il aCTPOHOMHYECKHUX https://m.edso00.ru/39c44028
HUCCIEeN0OBaHUN

120 CoBpeMEHHbIE ONITUYECKUE TEIECKOIIBI, bubnuoreka [IOK

panuoTenecKonsl, BHeaTMochepHas

https://m.edsoo.ru/4877aale
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ACTPOHOMHS

Bun 3Bé3nHoro Heb6a. Co3pe3aus, sipKkue

121 3BE3bI, INIAHETHI, UX BUJIUMOE bubmorexa LHOK
AbL ’ A https://m.edsoo.ru/aac588eb
IBIDKEHUE
Conueunas cucrema. CoJHILe.
122 ConHeyHast akTUBHOCTE. ICTOYHHK bubmorexa [JOK
L https://m.eds00.ru/22748eb4
sHepruu CoJiHIA U 3BE3]
3BE3/1bI, KX OCHOBHBIC XapPaKTEPUCTUKH.
123 Jnarpamma "crieKTpaibHBIM KJIacc — bubnuorexa LIOK
p ., p https://m.edso0.ru/42169944
CBETUMOCTD
124 3Be3/1bI TJIIABHOM MOCIEN0BATEILHOCTH bubmorexa [JOK
A a https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .

195 CoBpeMeHHbIE NPEICTABICHUS O bubnnorexka [JOK
MPOUCXO0KICHUH U BoTtounU CoJlHIA U https://m.edsoo.ru/d09da494
3BE3. OTanbl JKU3HU 3BE3]

Muineunsiii [1yte — Hama ['anakTuka.
126 Tumne! ramakTuk. YEpHbIE ABIPEI B IApaX bubmorexa HOK
- ep P P https://m.edsoo.ru/7cd10a0a
TraJlakTHK
Bcenennas. Pacmimpenne BeeneHHoil. Bu6 LIOK
noOIMoTEKA

127 3 Xab06ma. T b

AKOH AaDOJIA. 1 COPHA BOJILIIOTO https://m.edsoo.ru/3dbdf0d2
B3pbIBA. PenmMKTOBOE HM3IyueHNE
128 MacmtabHas cTpykTypa Beenennoiit. bubnuoreka [IOK
MertaranakTuka https://m.edso0.ru/ce234633
" bubnmnoreka [JOK
129 H o
CPCIICHHBIC HPODIEMBL aCTPOHOMHIH https://m.edsoo.ru/d37d9ffe
Pu3n4eCcKuil IPAKTUKYM 110 TEME
130 "HUccneaqoBaHue MAarHUTHOTO II0JIST bubmuoreka [JOK

MOCTOSIHHBIX MAaTrHUTOB' WIN
"NccneqoBaHue CBOMCTB

https://m.edsoo0.ru/67361aef
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dbeppomarneTukoB" win "MccnenoBanue
NENCTBUS MOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKoM"

131

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue cuisl AMiepa" win
"N3y4yeHne 3aBUCUMOCTH CHUJIbl AMIiepa
oT cuibl Toka" win "Onpenenenue
MarHUTHOM MHAYKLIMM Ha OCHOBE
yu3MepeHus cuibsl Ammepa"

bubmuoreka [JOK
https://m.edsoo.ru/fcae91e9

132

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
3JIEKTPOMAarHUTHOM MHIYKUIUU'" WIIN
"Onpenenenre MHAYKIMH BUXPEBOTO
MardHMTHOTO 1oisa"

https://m.edsoo.ru/c36658da

133

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnepoBanue SIBICHUS
camounaykiun" wim "Coopka Moenu
3JIEKTPOMAarHMTHOrO reHeparopa’

bu6mmorexa [IOK
https://m.edsoo.ru/b8fb6391

134

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue nepuoja CBOOOHBIX
KOJIEOAHUN HUTSHOTO U MPYKUHHOTO
MasiTHUKOB"

bu6mmoreka [IOK
https://m.edso00.ru/5d159d35

135

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"IIpeobpa3oBaHue SHEPTUU B
NPY’KNHHOM MasiTHUKeE"

bubnmoreka [JOK
https://m.edsoo.ru/a28026bd

136

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOro TOKa
yepe3 NOCIIeI0BATENbHO COEUHEHHBIE
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" MUiun
"UccnenoBanue pabOThl HCTOYHUKOB
CBETa B LIENH NIEPEMEHHOIO TOKaA"

bubmuoreka [JOK
https://m.edsoo.ru/89dc2d90
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Pu3n4eCcKuil IPAKTUKYM 110 TEME

137 "N3yueHnune nmapameTpoB 3BYKOBOM BuGmorexa LIOK
Som” https://m.edso0o.ru/b100661a
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue nokasaresns npeaoMiIeHUs] BuGmiorexa LIOK

138 crexna" wim "llonydenue n3o0pakeHus https://m.edsoo.ru/42569eal
B CHCTEME U3 IJIOCKOTO 3epKajia U’

JTUH3bL"
Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH

139 (OKYCHOTO pacCTOSIHHS OT BeIlecTBa (Ha bubnuorexa [JOK
MIpUMEPE KUJKUX JIUH3)" WIH https://m.edsoo.ru/b879fb3f
"U3mepenue GOKyCHOTO pacCTOSHUS
paccenBaronuX JUH3"

Pu3nYecKuil TPAKTUKYM 110 TEME BuGmorexa LIOK

140 "Habmonenme mupariym, https://m.edsoo.ru/8b7ac737

uHTep(EepeHINN U MONIpU3aluU cBeTa"
Pu3n4ecKuil NPAKTUKYM 110 TEME
"Onpenenenyre UMIyJIbCa U SHEPTUU BuGmiorexa [IOK

141 PEIIATHBHCTCKHX HaCTHL (110 https://m.eds00.ru/63756c47
doTtorpadusM TPEKOB 3apsIKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenne nocrossHHOM [1nanka Ha BuGmorexa LIOK

142 ocHOBe uccienoBanus Gororpdexra" https://m.eds00.ru/eb916£82
nu "HccnenoBanne 3aBUCUMOCTH CHJIBI
TOKA Yepe3 CBETOAMO]] OT HAMPSIKEHUS "

DuU3nYeCKu MPAKTUKYM 110 TEME
143 "HccnenoBanue CrieKTpa pa3pekeHHOTO bubnnoreka [HOK

aTOMapHOTO BOJIOPOJIa M U3MEPECHUE
noctosiHHoM Pundepra”

https://m.edsoo.ru/ec651eb8
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144

145

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO GOHA C
WCIIOJIb30BaHUEM J03UMETpa" MiIu
"N3yueHune moromeHus 6eTa-4yacTuil
amoMyuHIEM"

Pu3N4eCKUu IPAKTUKYM 110 TEME
"HabGnromeuus 38€34H010 Heba
HEBOOPYKEHHBIM TJIa30M C
HCITOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH JUTSl OTIPEACIICHUS
MT0JI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro nosymapus 1 sipkue 3BE3/p1"
win "Habmonenus B Teneckorn JIyHI,
IJIAHET, TYMAHHOCTEMN U 3BE3/IHBIX
CKoOIIeHui"

bubmuorexa [JOK
https://m.edsoo.ru/c3dabe6e

bubmuorexa [JOK
https://m.edsoo.ru/1072021e

146

0O0001eHne U cCUCTEMAaTH3AIlNS 3HAHUI.
Ponw ¢usuku u actpoHOMUU B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM,
COLMAJIBHON U 3THYeCcKOoil chepax
JIeSITEIbHOCTH Y€JIOBEKA

bu6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed

147

O0001eHne U cUCTEMAaTU3AIINS 3HAHUI.
Ponb u MecTo pu3MKM 1 aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

bu6mmorexa [IOK
https://m.edsoo.ru/18f19f7c

148

O06o001IeHre U cucTeMaTH3allns 3HaHUH.
Ponb pusnueckoit Teopun B
(bOpMUPOBAHUHN TIPEICTABICHHUN O
(bU3UYECKON KapTHHE MUPA, MECTO
(bU3HUIECKON KapTHHBI MUpa B 001IIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOEC

bu6mmorexa [IOK
https://m.edsoo.ru/e7d400f4
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O0001eHUE U CUCTEMATU3ALIUS 3HAHUM

bubmuoreka [JOK

149
o teme "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O06001IeHre U CUCTEeMaTH3aIis 3HAHUH bubmuorexa [JOK
o TeMme "Kunemarnka" https://m.edsoo.ru/4e31b507
O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI bu6mmoreka [IOK
151
o teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
152 O0o01IeHre U CUCTeMaTU3alus 3HAHUH bubnmoreka [JOK
no teme "Craruka TBepaoro rena' https://m.edsoo.ru/3cca482e
O0001Ienne U cucTeEMaTH3alNs 3HAHAN
153 10 TeMe ""3aKOHBI COXPAHEHUS B Bubmorexa ITOK
" P https://m.edso0.ru/32a4d1a0
MEXaHUKE
O000111IeHNE U cUCTEMATH3AlNs 3HAHUN
154 1o TeMe "OCHOBBI MOJIEKYIISIPHO- bubmioreka IJOK
. " P https://m.edsoo.ru/ed440ca8
KHHETUICCKOW TeOpUHr
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
155 1o Te;le "TepMogUHAMHUKA ];ermOBLIe bubmmorexa LOK
\ e ’ https://m.edso0.ru/c63f7c10
MAIIHHBI
O00011eHNe U CUCTEMAaTU3AINS 3HAHUH
156 o TeMe "ArperaTHble COCTOSHHUS bubmorexa LHOK
P ! https://m.eds00.ru/1d36b5b1
BerecTBa. Pa3zoBbIe MEPEXOIbI
157 O00011eHne 1 cUCTEMaTU3AINS 3HAHUI bubmuoreka [JOK
o TeMe "DekTpudeckoe mnose" https://m.edsoo.ru/3bf0def9
O00011IeHNE U CUCTEMATU3ALIUS 3HAHUN
158 1o TeMe "I10CTOSIHHBIN SIIEKTPUUECKUI Eubmiorexa I[OK
" P https://m.eds00.ru/71453ee6
TOK
159 O06o01IeHne U cucTeMaTu3alus 3HaHu| bubnuorexa [JOK
1o reMe "Toku B pa3nIn4HbIX cpeaax” https://m.edso00.ru/3d40077a
160 O0001eHre U cUCTEMAaTU3ALNS 3HAHUI bu6mmoreka [IOK
o Teme "MaraurtHoe mone" https://m.edsoo.ru/3b4c06ae
161 PesepBublit ypok. O0001IeHNE U bubmuorexa [IOK
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cUCTEMAaTHU3alA 3HAHUH 10 TEME
"DneKkTpoMarHuTHasi MHIyKIus"

https://m.edso00.ru/053e2248

PesepBHeiit ypok. O600ICHHE 1

162 cUCTEMAaTHU3aIisA 3HAHUH 10 TEME Bubmaorexa ITOK
: 5 . https://m.edso0.ru/d6310bfd
Mexannueckue KoeOanust
PesepBublil ypok. O0001IEHNE U
163 CI/ICTIe)MaTI/ISE}l]p Hst 3HaHI/II;IH 110 TEME Bubmaorexa ITOK
" B | https://m.edso00.ru/5e2bb83d
DNEKTPOMArHUTHBIE KOJICOAHHMSI
PesepBusiit ypok. O60011eHNE U
164 CHCTEeMaTU3alusl 3HaHUH 110 TeMe bubmuoreka [JOK
"MexaHu4YeCKHUE U DJIEKTPOMArHuTHbHIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurblii ypok. O00011I€HIE U
165 CI/ICTEM&TI/I?»ZP 1501 3HaHI/II7IIlI 10 TEME bubnmorexa LHOK
" " B https://m.edso00.ru/52ad1603
Onruka
PesepBHEIil ypok. O000IIIEHE U
P P N bubnuoteka [JOK
166 CUCTEMATH3aIlMs 3HAaHUM 110 TEME
https://m.edsoo.ru/5beclc65
"OcuoBsl CTO"
PesepBHEbIil ypok. O000IIIEHNE U
167 CI/ICTEM&TI/ISZP U 3HaHH;III 10 TEME Bubmorexa ITOK
" B . " https://m.edso0.ru/f7¢59d38
KopmyckysipHO-BOTHOBOM JTyaTn3mM
PesepBHrblil ypok. O0001IEHIE U
168 CI/ICTIe)MaTI/IS’Zp Us 3HaHI/H7IIlI 10 TeEME Eubmorexa IIOK
I https://m.edsoo.ru/1f511654
"®dusznka aroma"
PesepBHslit ypok. O6001ICHHE U
169 cucTeMaTu3alus 3HaHUH 1o TeMe bubnmnoreka [JOK
"®u3uKa aTOMHOTO sApa U https://m.edsoo.ru/905c5ce0
3JIEMEHTAPHBIX YaCTHIL"
170 PesepBublit ypok. O0001ICHNE U bubnuoreka [IOK

CUCTeéMaTu3anus 3HAHUM 10 TEME

https://m.edsoo.ru/2bffb94c
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"JnemeHTh! acTpoduzuku”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16







YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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