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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€toMm (enepanbHON paboueil mporpamMMmbl BocniuTanus U KoHueniuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/IesioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBIEHUE O LENsAX, COAEpNKaHUHM, OOIIei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme mno Qusnuke ONpenensioTcs IUIAHUPYEMBIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OOy4YarolMXCs, OCBOMBIIUX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ IPEIMETHBIE PE3YJIbTAThI 10 TOJIaM O0yUEHHS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3nke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUHUTENCH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BBICTYMAas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBJICHUM, H3y4aeMbIX XUMHUEH, OHOJOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHUS! HOBBIX MaTEpPHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kkypca (hu3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUU C HEM KypC SIBISIETCA JIOTUYECKHU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PM3UKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea z2enepanuzayuu. B cOOTBETCTBMM C HEW Marepuayn Kypca (HU3UKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosaracT HCHOJIb30BAHHE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpasnennocmu. Kypc puszuku yriyOoi€HHOTO ypOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TE€XHOJIOTUU.

Hoea 3xkonocuzayuu peanmnusyercsi NOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BaHUS U SKOJIOTHYECKON O€30MaCHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (¢akrtopa ydeOHoOro mporecca. s yriyOonéHHoro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanu3zanuu (puznueckoro mpakTukyma. B mepBom ciyuae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B mpoliecce u3yueHus paszzaena (temsl). Ilpu stom mojn paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7a00paTOpHBIX pabOT W MpaKTUKymMa TNpe/ICTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
TUIAHUPOBAaHUSI W OCHameHWs kaOuwHeTa ¢usuku. llpu sTom obecreunBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [lpu 3TOM A pacu€THBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJa4d C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. s KauyecTBEHHBIX 3a/1ay
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHHWE MJIS BBIMOJHEHUS YKa3aHHBIX B TPOrpaMMe IO
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMIIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcst B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JAOOPATOPHUHL.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUM O HAy4YHOM METOJE TMO3HAHHUS U (POPMUPOBAHUE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMupoBaHUE YMEHUN OOBSICHATH SBJICHUS C UCIIOIb30BaHUEM (U3HUECKHUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHON NIESITeIbHOCTH, CBS3aHHBIX C (U3MKOW, TMOATOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
ITOBCEIHEBHOM KU3HU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHUE (QU3NYECKMX OCHOB M MPUHLUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpPEJENICHMS] TOCTOBEPHOCTHU MOJYYEHHOT'O pPE3yJIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss yudeOHoro mnpeamera «®dusmka» Ha YpOBHE CpEOHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
obOpazoBanus oroautcs 340 dacos: B 10 knacce — 170 yacoB (5 4yacoB B HEJEIIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPAaTOPHBIX pPabOT M OMBITOB C YYETOM WHIWBUIYaITbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCIICTOBAHUS (DU3NUYECKUX SIBJICHHUA.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIM
3apsin). ['unore3a. @usnyeckuil 3aKOH, TPAHUIIBI €70 MPUMEHUMOCTH. Du3ndecKas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaNpsSOKEHHS B IENU IOCTOSHHOIO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPHUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXaHUYECKOrO JBUIKCHHS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MAaTEpPHAIBHOM TOYKH, WX MNPOECKIMM HA OCHU CUCTEMBbl KOOpJWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.

CBobOomHOEe mazeHue. YCKOpeHHe CBOOOMHOTO majeHus. J[BWKeHHE Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTU. YTJOBas U JUHEWHAas cKopocTh. llepuon u wacrtora obOpaieHwus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKECHHE CHApsAJ0B, LENHbIC, M[IECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE TU(THI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuEe NyTeH, TPAeKTOPHMl, CKOPOCTEW IBHIKEHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

WN3yuenue nBwkeHHWs Tena, OpOIIEHHOTO ToOpu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSAMOM NPONOPLUOHAIBHOW 3aBUCHMOCTH MEXKIY JAJIBHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHoAa OOpalleHUs: KOHUYECKOTO0 MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproToOHA 111 MatepuaibHbIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKeHHE
HeOECHBIX TeJl U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TpPU JABMKCHUU Tella B
KUJKOCTU WUJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOIO JIBUKEHUSI.

Hasnenue. 'mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGnronenue qBuKeHUs TeJl B MHEPLUUAIbHBIX U HEMHEPIMAIBHBIX CUCTEMAX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEJACHUEM MACChI T€Jla HA €r0 YCKOPEHUE B HHEPLUUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS IOKOS, KAUEHHSI U CKOJIBKEHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM IBHKEHHUA Opycka 10
HAKJIOHHOM INTOCKOCTH HA 3aJJaHHOE PACCTOSTHHUE OT €ro MaccChl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYHMHE YIJIOBOTO Kod(dduineHTa
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomtotHo TBEpHoe Teno. [locTymatenbHOe W BpamiaTeIbHOE JIBUIKEHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTMYECKHE TMPOLECCHl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBbI MaTepUaIIbHBIX TOUEK. Teopema 0 IBUKEHUU LIEHTPa MaccC.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEUYHOM IiepeMemeHuu. ['padudaeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHumanbHast dHEprust ynpyro ae(opmMupoBaHHOW npykuHbl. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  paOOThl HEMOTCHIIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJl. 3AKOH COXPAaHECHUSI MEXaHUYECKON IHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBMKCHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHbIe mnpeBpanieHUsT KUHETUYECKOM M ITOTEHLMAJIBHOW SHEPrUi IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TATH, CKOPOCTH MOJENU DJIEKTPOMOOWIIS W MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddysus. bpoyHOBckoe ABWKEHHE. XapaKTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE A3THUX



Mojeneil. Macca u pasmepbl Mojekyd (atomoB). KoaudecTBO BellecTBa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temnepatryp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUYECKH U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjealbHOM Ta3e C TIOCTOSSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npeJ/iCTaBlIeHUE U30IPOLIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJUHAMHUUYECKON CHUCTEMbl KaK CPEIHUE 3HAYCHUS BEJIUYMH, OIMHCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BbIpaXEHUE I BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

OnemeHTapHas pabora B TepMOAMHAMUKE. Bbruuciienue paboTsl o rpaduxy
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YaenbHas W MOJSIpHas
TEIJIOEMKOCTH BeElIeCTBA. YpaBHeHHE Maliepa. VYaenbHas TEMIoTa CropaHus
TtoriuBa. Pacu€r konmmyecTBa TEmNIOTH mpu Temonepenade. [lonstue 06
aanabaTHOM mpolecce.

IlepBeii1 3aKk0H TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. KomnmnuecTso
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHHs  BHYTpPEHHEH  »Hepruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3akOH TEpMOJMHAMHUKK JUISI HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTHMYECKHE ACIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABurarenei. Temmosoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHM3KUX TEMIEpaTyp, YTWIM3aLUSA «TEIUIOBBIX» OTXOIOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHN YHEPTUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

HccnenoBanue annabaTHOro npouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue W KumneHue. YJenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AGCONMIOTHAS U OTHOCUTENIbHAS BIIAYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedopmanuu TBEpHOro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedgopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpenrue. AHTAPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKHUE
KPUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBI.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEpEeHUSs BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TeIIOTHI MIABJICHUS JIbIA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBUCUMOCTH jAedopMallid PE3MHOBOTO oOpasma oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U MOIYHPOBOJIHUKHU.
DNeMEHTAapHbIA BJIEKTPUYECKUN 3apsAl. 3aKOH COXPAHEHUs BJIEKTPUYECKOTO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOHbid  3apsn. JluHum
HAIPSKEHHOCTHU AJIEKTpUUECKOro noiist. OAHOPOAHOE 3IIEKTPHUUECKOE TOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMAIOB 1 3JIEKTPOCTaTHUYECKOTO MoJs (KaKk OJHOPOAHOTO, TakK u
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OCCKOHEYHON TUIOCKOCTH. KapTwHBl NWHUN HANpsHKEHHOCTH JTHX TONEH U
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencarop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: BJIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cui B3auMOAECHCTBHS 3apSyKEHHBIX TEJL.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsna KOHIEHCATOPa YEPE3 pE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe COIIPOTHUBIICHUE. 3aBUCHUMOCTD CONIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJLICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpudeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1enu. MOIIHOCTh MCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopusvie pabomuol, nPAKMUKYM.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

M3mepenune D/IC 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HON MOIIHOCTH MUCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIEKTpUYECKU TOK B BaKyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALML.
DnekTponus. 3akoHbl Papajes AJis FIEKTPOIIN3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl 1 NpOBOAUMMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHUS  TEPMOPE3UCTOPA  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTENIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEITUYMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYCHHYECKMH  JKCIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnoie noHAmMUA, C6A3ZAHHbBIE C UIYUEHUEM MEMO0006 HAYUHO20
no3HanuA: ABICHHWE, HAy4yHbId (akT, rumnoresa, (pusnMyeckas BeJWYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTENbHBIE TPUOOPHI, UG POBas 1a00paTOPUs.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX IPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexanuueckoe IBH)KEHHE B KUBOUM mpupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
AIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KAMWUISPHBIC SIBJICHUS B IPUPOJE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TeJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAIUIbI, AIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JIpyrue), IBUTATEIb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIAMIIbI, TOJYTIPOBOJHUKOBBIE TPUOOPHI, T'aJIbBAHUKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe 1oJie TPOBOJAHUKA C TOKOM (MPSAMOTO MPOBOJIHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKH, Iapa- U JHaMarHETUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJA  IOJOCOBOTO  H
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun JNEUCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO TOJISl MOCTOSTHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylmika MHAYKTMBHOCTM B LENM IOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
[1€4b, COJIEHOU/I, 3aIUTa OT IEKTPU3ALNUU TEJI MIPU ABMKCHUU B MATHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tanenne marauTa B aJIOMHUHUEBOM (MEIHOM) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne UHAYKIUA BUXPEBOTO MArHUTHOT'O TOJISL.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

lMapmonundeckue konebanus. Kunemarnueckoe W JTUHAMHYECKOE OIHUCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMIUTUTyAaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHHSI.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyKIeHHbIe KoyieOanus. Pe3onaHc.
PezonancHas xpuBas. BrnusHue 3aryxaHuss Ha BHJA PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

HaGmronenne HE3aBUCUMOCTH MEPHUOJa MAIbIX KOJeOaHWW Ipy3a HA HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupoOBaHUS MPEACTABICHUHN 00 WeaTbHOW MOJISIN IPY>KMHHOTO MasTHUKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tea B X0O/€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazcHummnbsle Ko1€0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHUS SHEPIHH B UICAIbHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCUMOCTH IIEPEMEHHOI0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUUYECKOU SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BbiHyX1€HHbIE CUHYCOUJATbHbIE KOJIeOaHuUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaeinb TMHUH 3JEKTPONepeiayu.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOYHMKOB CBETA B LIENU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpOCTh paclpoCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpakeHHe, MpeloMieHue, UHTepdepeHuus u
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIENH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacrpoCcTpaHEHUE MOTIEPEYHBIX U MPOI0THHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOISpU3aIus, TudpaKius, HHTEPPEPECHITHS.

O6Hapy:xeHue nH(PpakpacHOro U yIbTPAPUOIETOBOTO U3ITYUEHHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmMonHEHOE paclpoCTpaHeHUue CBETa B OQHOPOAHOU cpene. JIyu cBera.
To4yeyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBbHBINA MTOKa3aTeNb npeaomieHus. 1I0CTOSHCTBO 4acTOThI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOTO BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHUE, aBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paspemaromias cnoco6HocTh. ['11a3 kak ontuyeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qortoamnmnapar, MHUKPOCKON, MPOECKIMOHHBIN amnmapaTr, IpPOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xoma CBETOBBIX ITYYKOB 4Ye€pE3  IUIOCKOMAPAJLICIBHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nuppakinoHHONW PEMIETKY.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenue u uccnenopanue qudpaKkImOHHOTO CIIEKTpa.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

I'pannnpl  NpUMEHMMOCTH  KJIacCMYeCKOM  mexaHuku.  [loctynatsl
CIIEIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKOM YaCTHIIbL. DHEPIUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTUIl (TIO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®DOoTOHBI. DHEPTUsd U UMITYJILC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OnbiTel 1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Cneunduka n3mepennii B Mukpomupe. COOTHOIIEHHSI HEONpeaeIEHHOCTEH
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHenTHEro ¢poTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaaoi [Imanka Ha ocHOBe HcciienoBanus Gororddekra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norjoimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHS SHEPrUU HA APYrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogpens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIeKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio sapa. M30tomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. JlegekT macchl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHaaMEeHTaJbHbIE B3aUMOJAECUCTBHUSA. bapuOHBI, ME30HBI U JICOTOHBI.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEPIHUsl.

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

UccnenoBanre painoakKTUBHOTO (JOHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. [IpUMEHUMOCTH 3aKOHOB (U3UKK IS OOBSICHEHUS MPUPOJBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IOCJIE€NOBATEIbHOCTU. BHYyTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3aHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

CniocoOb1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCICAOBAHUM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o00uieHne U cucTemMaTH3alus COJIEpKaHUs pa3iesioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u  acTpOHOMHUM B HSKOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poiib PU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIIIETCS ¢ YUYETOM COJAEPIKATEIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, c64A3aHHbIE C U3YUEHUEM MENMO008 HAYUHOZ0
no3HanuA: ABJICHUE, Hay4yHbId (akT, rumoresa, (usmyeckas BeIWYMHA, 3aKOH,
TEOopHus, HaONIOZCHUE, OSKCIEPUMEHT, MOJCIMPOBAHUE, MOJIeNb, H3MEpEHUeE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
IBWKEHUS B JKUBOW IPUPOJE, OKOJIOTMYECKHE PHUCKH IIpU IPOU3BOACTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl O0pa30BaHUS KPUCTAJUIMYECKOW PpEMIETKH, CIEKTpaIbHbBIN
aHaIN3.

I'eocpagpua: wmarauTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTeNlb SKOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKLIUOHHAS I€Yb,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHUKHY, SJIEpHAsA SJHEPTeTUKA U DKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE PpPe3yJbTaTbhl OCBOCHUSA YyuyeOHOro mnpenMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e COOPMHUPOBAHHOCTH TPAKIAHCKOHN MO3ZUIIMU O0YYAIOIIETOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJi€Ha POCCUHCKOro 00I1ECTBa;

e IPUHSATHE TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTh BECTHU COBMECTHYIO JIESATEIBHOCTh B MHTEPECAX I'PAXKIAAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra’Hu3anuy;

e YMEHUE B3aUMOJICMCTBOBATH C COLUAIIBHBIMA MHCTUTYTAMHU B COOTBETCTBUU
¢ UX QYHKIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTBH K T'YMAaHUTApPHOU U BOJIOHTEPCKOU AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e ChOPMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOH UJICHTUYHOCTH,
NIaTPUOTU3MA;

¢ [ICHHOCTHOE OTHOLIEHHWE K TOCYAApPCTBEHHBIM CHMBOJIAM, JIOCTUXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

o c(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, TUYECKOTO TTOBEACHHUS;

e CIIOCOOHOCTh OIIEHHUBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

¢ OCO3HAHUE JIMYHOTO BKJIaJIa B MOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

¢ 3CTETUYECKOE OTHOIIEHWE K MHPY, BKJIOUYAs JCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKOMN HAyKe.

TPYAOBOI'0 BOCIIUTAHUA:



e UHTEPEC K Pa3IUYHBIM cdepaM NpOoPECCHOHATBHON NeATEIbHOCTH, B TOM
YluClie€ CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAaHHBIN BBIOOP OyaylIel npodeccun U pean30BbIBATH COOCTBEHHbIE
KU3HEHHBIE TUIaHbL;

¢ TOTOBHOCTB U CITIOCOOHOCTh K 00OpPa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOrH4eCKOro BOCIIUTAHUSA:

e C)OPMUPOBAHHOCTH HKOJIOTMUECKOW KYJIBTYphl, OCO3HaHHE TIJI00aIbHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

e IVJAHUPOBAHUE U OCYIIECTBICHUE JCUCTBUM B OKPYXKAKOILIEH Cpelae Ha
OCHOBE 3HaHUS 1eJIe YCTOMYUBOrO pa3BUTHUS YEJIOBEYECTBA;

e PACHIMPEHUE OMbITa JEATEIbHOCTH 3KOJOTMYECKON HampaBIE€HHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 10 (hU3UKe.

HEHHOCTH HAYYHOI'0 MO3HAHUS:

e CQOPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

e OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEeNIbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeSTEbHOCTh UHIMBUYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE YUeOHbIE AeilicTBHS
ba3oBble Jornueckue AeMcTBUA:
¢ CAMOCTOSITENIEHO  (hopMynHpoBaTH W aKTyaJW3UpoOBaTh  MpoOJeMy,
paccMarpuBaTh €€ BCECTOPOHHE,
o OTIPEJICIIATh TEH JIEATSIBHOCTH, 3a/JaBaTh MapaMmeTpbl U KPUTEPUU HUX
TOCTH)KCHUS;
e BBISIBIIATH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;
e pa3pabaThiBaTh IJIAH PEIICHUS MPOOJEMBI ¢ YU4ETOM aHalM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;
¢BHOCUTH KOPPEKTHUBBI B  JIEATEILHOCTh, OIICHMBATHh COOTBETCTBHE
PE3YNIBTATOB LEJSIM, OIEHUBATH PUCKHU MOCJIEICTBHIA IEATEILHOCTH,
e KOOPIMHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHUAX peajbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;
e Pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTe/ibcKue NeiCTBUSA:
e BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMH TOHSATHUSMH W METOJIAMH
bu3nYeCcCKON HAYKH;



e BIIAJICTh HABBIKAMHU YYCOHO-UCCIIEIOBATEILCKON U IPOSKTHON JCATEITHHOCTH
B 00acTu (hU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY
MOWCKY  METOJOB  pemieHus  3a7a4  (PU3WYECKOTO  COJNep KaHws,
MIPUMEHEHUIO Pa3TUYHBIX METOIOB MTO3HAHUS,

e BIIAJICTh BUIAMHU JEATEIBHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHUSA, €T0
MUHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX yUCOHBIX
CUTyallusX, B TOM YHCJIE MPHU CO3JaHUU YYCOHBIX IPOEKTOB B 00JIACTH
buzuky;

 BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3W W aKTyaJU3MpOBaTh 3ajJiauy,
BBIIBUTATh THIOTE3y €€ penieHUs, HaxOAUTh AapryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH, 3a7aBaTh MapaMeTpPbl U KPUTCPUU
pEIICHHSI;

e AHAJTM3UPOBATh IIOJYYECHHBIE B XOJ€ peHICHUS 3aJadyd Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATH MX JIOCTOBEPHOCTD, MPOTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIIOBUSX;

eCTaBUTh W (OPMYJIUPOBATh COOCTBCHHBIC 3ajJaud B 0Opa30BaTEIBHOM
JESATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (DU3UKU;

e 1aBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

eYMETh TIEPEHOCUTHb 3HAHUS 1O (U3UKE B MPAKTHUECKYI 00JIacTh
KU3ZHEEATEIHbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUA U3 PAa3HBIX IPEIMETHBIX 00JIacTel;

e BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTMHAIBHBIC MOAXOAbI U PEIICHNUS;

e CTAaBUTH NMPOOJIEMBI U 337241, JOMYCKAIOIINE AIbTEePHATUBHBIE PEIICHUS.

PabGora ¢ undgopmanmeii:

e BIIAJICTh HABbIKAMM MOJy4YeHUs: UHPOpMaAIUU (PU3NIECKOTO COACpPKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIIBHO OCYIIECTBISTh IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

e OIICHUBAThH JJOCTOBEPHOCTH HH(POPMAIINH;

* CTIONTH30BaTh  CPEICTBAa WH(DOPMAIMOHHBIX M  KOMMYHHUKAIIHOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

¢ CO3/1aBaTh TEKCThI (PU3UUYECKOTO COJEPKAHHUS B Pa3IUYHBIX (opmarax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KoMMmyHHKaTHBHBIE YHUBeEPCcAIbHbIE YUeOHbIe TeiicTBUSI:



¢ OCYIIECTBJISATH OOIIEHWE Ha Yypokax (U3UKH W BO BHEYPOUHOU
NEeATEeNbHOCTH;

epacCro3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyalldd W  CMAr4aTh
KOH(JIUKTBIL;

e Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHS C HCIOJIL30BaHHEM
SI3bIKOBBIX CPEJICTB;

e IOHUMATh W HUCMOJB30BaTh NMPEUMYIECTBA KOMaHAHOW M WHIWBHUAYaJIbHOMN
paboThI;

e BLIOUpPATh TEMATHKY M METOJIbl COBMECTHBIX JEUCTBUU C y4y€TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO WieHa KOJUICKTHBA;

e IPUHUMATh I1ETU COBMECTHOM  JICSITEIHHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JCHCTBUSI TIO €€ JOCTIKECHHMIO: COCTaBJISITh IUJIaH
NEeNUCTBUM, pactipeeisaTh POJIM C YIETOM MHEHHUI YYaCTHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOM pabOoTHI,

e OIICHUBATh KAauyeCTBO CBOEr0 BKJIaJa M KaXJOr0 yYacCTHUKA KOMAaH/Ibl B
oOIIMiA pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

eIIpejIaraTh HOBBIC TIPOCKTHI, OIICHWUBATh HJACH C TIO3UIIMH HOBU3HBI,
OPUTMHAJILHOCTHU, MPAKTUIECKON 3HAUMMOCTH;

¢ OCYILIECTBJISATh IO3UTHUBHOE CTPATETMUECKOE TMOBEACHUE B Pa3TUUYHBIX
CUTyallUsX, TMPOSIBISTH  TBOPYECTBO U BOOOpakeHHe,  OBITh
WHULUATUBHBIM.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

¢ CAMOCTOSITENIbHO OCYIIIECTBIIATH MO3HABATEIBHYIO JIEATEILHOCTh B 00JIaCTH
(bU3UKHA U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTABUTh U (hOPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

e CAMOCTOSATENIBHO COCTAaBISATh IUIAH PEIIEHUS PACUETHBIX M KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATIOUTCHUH;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM;

e PACHIMPATH PAaMKH Y4€OHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUH;

e IeTIATh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILCHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIBIT;

e CITIOCOOCTBOBATh (DOPMUPOBAHHUIO M TPOSBICHUIO DPYIAUIMU B 00JACTH
(Gu3UKHN, TOCTOSHHO TOBHIIATH CBOW 00pA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:



e 1aBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISAM;
eBJIAJICTh HABBIKAMM  TIO3HABAaTENbHOW  pediiekcMu Kak  OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;
e ICTIOJIb30BaTh MPUEMBI pe(IeKCUM JIJIsl OLICHKU CUTYyalliu, BEIOOpa BEPHOTO
pelieHus;
e YMETh OLICHUBATh PUCKHM KU CBOEBPEMEHHO IIPUHUMATh PEIIEHUS IO HX
CHIKCHHUIO;
e IPUHUMATh MOTHUBBI M APTYMEHTHl JPYIMX [PU aAHAIU3E PE3yIbTaTOB
JIEATEIIbHOCTH;
e MPUHUMATH ce0s1, MOHUMAsI CBOU HEJIOCTATKH U JIOCTOMHCTBA;
e IPUHUMATh MOTHUBBI M APTYMEHTHl JPYIMX [PU aAHAIU3E PE3yIbTaTOB
JIEATEIIbHOCTH;
e PHU3HABATH CBOE MIPABO U MIPABO JAPYTUX HA OMIHUOKH.
B mpouecce nocTHKEHHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS ITPOrPaMMBbI 10
buzuke IS ypOBHS cpeaHero oOmero o0pa3oBaHUs Yy 00YyYarOIMXCS

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CAMOCO3HAHUA, BKJTIOUYAIOIIIETO CIIOCOOHOCTD MOHUMATh CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

e CAMOPETYJIMPOBAHUS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEICHUE, CIOCOOHOCTh AMaNTHUPOBATHCS K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

e BHYTPEHHEN MOTHBAILIUU, BKIIOUYAIOIIEH CTPEMIICHUE K TOCTUKECHHIO 1IENH U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, UCXOJS U3
CBOUX BO3MOKHOCTEH;

eOMIIATWH, BKIIOYAIONMIEH  CHOCOOHOCTh  IMOHWMATh  3MOIMOHATBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

e COIMANBHBIX  HABBIKOB, BKIIOYAIOIIUX  CIHOCOOHOCTh  BBICTPAUBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:
e[IOHUMATh  POJb  (PU3UKK B  SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
AKOJIOTHYECKOM, COLMANbHOM M OATUYECKOM cdepax AesTeIbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKUA U TEPMOJUHAMUKHU, POJIb (PU3MUECKON TEOPUHU B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

e pa3NUYaTh YCIOBUA MPUMEHUMOCTH MoOjieNiel (pU3MUeCKUX Tell U MPOLIECCOB
(sBJIEHMIT): MHEpIMAJIbHAST cUCTeMa OTCYETa, aOCOJMIOTHO TBEPJOE TEIO,
MaTepHualibHas TOYKa, paBHOYCKOPEHHOE ABMKEHHE, CBOOOIHOE MajeHue,
a0coJIFoTHO yripyrasi jaedopmaius, aOCOIIOTHO YIPYroe U abCONIOTHO
HEYIIPYro€ CTOJIKHOBEHHUS, MOJEIW Tra3za, >KUIKOCTH M TBEPIOIO
(KpHCTAJTMYECKOT0) TeJa, UACaIbHbIN ra3, TOUCYHBINH 3apsij], OAHOPOIHOE
AIEKTPUUYECKOE TOJIE;

epazIMuaTh YyCIOBHS (TPaHUIBI, 00JIACTH) NPUMEHUMOCTH (UIUYECKUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHATTU3UPOBATh M OOBSICHATH MEXaHMYECKHE TMPOIECChl U  SIBICHHUS,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIMXEHHs, (OpMYyJbl KMHEMATHKA PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUHU, CBSI3b PA0OTHI CUJIBI C M3MEHEHHEM MEXaHHYECKOW JHEpruu,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHECHUs HWMIIYJIbCA U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

e AHATTU3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SBICHUS, MCTIOIB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM DSHEPrue TEIUIOBOrO ABHXKEHUS M KOHIIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, nEpBbIA 3aKOH TEPMOJWHAMUKHU, 3aKOH



COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

e AHAIM3UPOBATH U OOBACHSITH ANEKTPUUECKUE SBIICHHUS, UCIIOIb3YSI OCHOBHBIC
MOJIOKEHUSI W 3aKOHBl  DJICKTPOJAMHAMUKU  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUUECKHW BAXKHBIE COOTHOIIEHMS: 3aKOHbI OMma i ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

¢ ONIUCHIBATh (PU3UUECKUE TPOIECCHl U SBJICHHS, HCMONb3YyS BEJIUYUHBI:
NepEMEILEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aUMOJICUCTBUA Tena ¢ 3emuéil BOMM3U €€ MOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
abcomioTHasl TeMIiepaTypa Tena, paboTra B TEpMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOrO rasa,
OTHOCHUTENIbHAS BJIAXHOCTh Bo3ayxa, KIIJ| wuaeasbHOro TEMIOBOTO
JNBUTATENIS; DJIEKTPUUECKOE T0JIE, HAMPSIKEHHOCTD AIEKTPUUYECKOro MO,
HaIpPsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Imapa B
BaKyyM€ U B JUAJIEKTPUKE, MOTEHUUAT AJIEKTPOCTATUYECKOIrO OIS,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABWKYIIAs  Cujia, CHJIA  TOKa,
HaIpsSKEHWE, MOIIHOCTh TOKA, OJJIEKTPUYECKAas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTUBIECHHUE Y4YacTKa LEMU C IOCIEHOBATEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

¢ 00BSICHATH OCOOCHHOCTH TIPOTEKAHUS (PU3MUECKHUX SBICHUN: MEXaHMYECKOE
JIBH>KEHHUE, TEIJIOBOE ABUXKEHUE YACTHUIL BEIIECTBA, TEILNIOBOE PAaBHOBECHE,
OpoyHOBCKOe  nBIWKeHHMe, 1uddy3us, ucCmapeHue, KUIEHUEe U
KOHJICHCAllMs, IUIABJICHUE W KPUCTAJUIM3ALMs,  HAIMpPaBICHHOCTH
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O ITPOBOIHHKA;

o IPOBOJIUTH MCCJICOBAHUE 3aBUCUMOCTH OJIHON (PU3MUECKOW BEITUYHHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeaTh BBIBOJIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

¢ IPOBOJIUTh KOCBEHHBIE W3MEPEHUS (U3NUECKUX BEIWYHMH, TPH OTOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;

¢ IPOBOJIUTH OIBITHI IO MPOBEPKE MPEIOKESHHON THUIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

e COOJTFO/IATh TpaBUjIa 0E€30MACHOTO TPYJia MPHU MPOBEJICHUU UCCIICIOBAHUN B
paMKax  y4yeOHOro  OKCICpUMEHTa,  TpPaKTHKyMa W Yy4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

epeliaTh pacyETHBIC 3aJa4d C SIBHO 3aJlaHHOW W HESIBHO 3aJJaHHOM
(du3HUecKkoll MOJICIbI0: HAa OCHOBAaHWW aHAJIM3a YCIIOBHS OOOCHOBBHIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl M KOPPEKTUPOBATH METOJIbl PEIICHUS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

e pEIIaTh KAYECTBEHHBIE 3a/1auM, TPEeOYyIOIINe TPUMEHEHUS 3HAHUM U3 Pa3HbIX
paszenoB Kypca (U3MKM, a TaKkKe HWHTErpallMd 3HAHUW W3 JPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3NYECKUEC SBIICHHUSI;

* CTIOJIH30BaTh TEOPETUYECKHWE 3HAHUA [JIi OOBSCHEHUS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

o IPUBOJINTH MPUMEPHI BKJIaa POCCHUICKUX U 3apYOCKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAyKHh, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHATTU3UPOBATh M OIIEHWBATH IMOCJECACTBHUSI OBITOBOM W MPOU3BOJICTBECHHOM
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJOTHIECKON O€30MaCHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOIIOIH30BAHNH, a TAaK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



e IPUMEHATH PA3JMYHbIE CIOCOOBI paboThl ¢ HH(OpManuend (U3HYECKOro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCHOJIb30BaTh COBPEMEHHBbIE HH()OPMALMOHHBIC
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANM3UpPOBATH  MOJy4aeMyl0 HUH(GOpMALUI0O U  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

o IPOSIBIIAITH OpraHu3allOHHbIE u MO03HABATEIbHbIC yMEHUs
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBIMIOJTHEHUS TPOCKTHBIX U y4eOHO-HCCIE0BATENBCKUX padoT;

epaboTaTh B TpYINIE C HCIOJIHEHUEM pa3JIMYHBIX COLMAJIBHBIX pOJeH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIbI B PEIIEHHE pacCMaTpUBaEMOM IPOOJIEMBI;

o IPOSIBJISITh MOTHUBAIMIO K Oynyiied npodecCuoHaNbHOU NeATeIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xonmy oGyuenuss B 1l knacce mpeaMeTHble pe3yJbTaTbl Ha YriayOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e IOHUMATh POJIb (PUBUKU B IKOHOMHUYECKOU, TEXHOJIOTUYECKOH, COIMaIbHOMI
U ITHYECKOM cdepax AesTENbHOCTH YEIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM HAYYHOW KapTHHE MHUPA, POJIb ACTPOHOMHU B MPAKTUYECKOU
JeSITENHHOCTH YEJOBEKa M JaJbHEHIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
3HAYCHUE OIHUCATECIIBHOW, CHCTEeMATHU3HPYIOIICH, OOBICHUTECIbHOU U
IPOTHOCTUYECKOW (YHKIUK (U3UYECKOH TECOPUHM — DIEKTPOIUHAMHKH,
CIEIUANTbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOW (U3HKH, POIb
¢usznueckorr Teopuu B (POPMUPOBAHUHM TMPEICTABICHUN O (PU3NUECKOU
KapTUHE MHpa, MeCTO (U3UYECKON KapTUHBI MHpa B OOIIEM psAIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPO/IE;

e PA3NTUYATh YCJIOBUS MPUMEHUMOCTH MOJIeNIel (U3MUECKUX TeNl U MPOIECCOB
(sIBJI€HUI): OJJHOPOJIHOE 3JIEKTPUUECKOE U OJIHOPOJIHOE MAarHUTHOE MO,
rapMOHMYECKHE KOJeOaHus, MaTeMaTU4YeCKUH MasTHUK, WJI€aJIbHbIN
IPYKUHHBIHA MAasITHUK, rapMOHUYECKHE BOJIHBI, ujeaabHbIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

epa3zinyuaTh ycCJIOBHUS (TpaHUIlbl, 00JACTU) NPUMEHUMOCTH (PUIHUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



e AHATIM3UPOBATh U OOBACHATH DSJICKTPOMATHUTHBIE MPOLECCHl W SIBICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro  3apsiaa, cuia Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

e AHAJIU3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHl U ABJICHUS, UCIIOJb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAJI0BOTO M MAacCOBOTO YMCEN M SHEPTUU B SIICPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

¢ ONIUCHIBATh (DU3UYECKUE TMPOIECChl M SIBJICHUS, HCIONb3Ys BEJIWYUHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJIsI, MarHUTHBIM TOTOK, cujia AMrepa, UHIYKTHUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbl, PHEPIUs U HUMIYJIbC (POTOHA,
MacCOBO€ YMCIIO U 3apsizl Apa, YHEPT Ul CBSI3U APa;

 00BSCHATH 0COOEHHOCTH IPOTEKaHUs puznyeckux SIBJICHUM:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, raMMa-u3iydeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPaTbHOI'O
aHanu3a u paboThI Ja3epa;

e OIIPEJIEIATh HAIPAaBICHUE HWHAYKIMM MAarHATHOTO IO IPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

e CTPOUTH U300pakeHHe, CO3/]aBaeMOe INIOCKUM 3€pKajioM, TOHKOM JINH30H, U
pPacCUMTHIBATH €TI0 XapaKTEPUCTUKH;

e [PUMEHATH OCHOBOIOJATAIOIINE ACTPOHOMHYECKUE TOHATHS, TEOPHUH MU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHHUS HeOECHBIX TeJl, SBOJIIOIIUM 3BE3T U BCeneHHOH;

¢ [IPOBOJINTH  WCCJIEIOBAaHUE 3aBUCUMOCTEH  (PU3MUECKMX BEJIMYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  M3MEPEeHWH, JenaTh BBIBOABI 1O  pe3yJbTaTaMm
WCCIICIOBaHMS;

¢ [IPOBOJINTh KOCBEHHBIE H3MEPEHUsI (UINYECKUX BEIUYUH, MPH ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;

¢ IPOBO/INTH OMBITH 1O MPOBEPKE MPEIOKEHHON THUIOTE3bl: TIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

e OTIMICHIBATH METOBI IOJyUYEHUSI HAYYHBIX aCTPOHOMUYECKHIX 3HAHUMH;

e cOOMIOAATH MpaBWiIa OE30MACHOTO TPY/la NPU MPOBEICHUHN HCCIICTOBAaHUN B
pamMkKax  y4eOHOTO  OKCIIEPHMEHTa,  MpakTUKymMa W ydeOHo-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

epellaTh pacYCTHBIC 3aJa4ll C SBHO 3aJaHHOW W HESIBHO 3aJaHHON
¢u3ndeckoii MOMENBI0: Ha OCHOBAaHWM aHAIHM3a YCJIOBUS BBIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHMM MMEIOIUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

e pellIaTh KAYECTBEHHbIE 3a]]aul, TPeOyIOIINe NPUMEHEHHSI 3HAHUM U3 pa3HbIX
pa3fesnoB Kypca (QU3MKM, a TaKkKe HHTErpald 3HAHUN U3 JOpYyrux
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

* ICIIOJIb30BAaTh TEOPETUYECKUE 3HAHHUA JJI1 OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

e IPUBOJUTH NMPUMEPHI BKJIa/a POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

e AHATM3UPOBATh U OLICHUBATH IMOCIEACTBU OBITOBOM M MPOU3BOACTBEHHOM
JESTeIbHOCTH YeNIOBEKa, CBS3aHHOM ¢ (U3MUECKUMHU MpoleccamMu, ¢
MO3HUIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

e IPUMEHATh PA3JIMYHBIE CMOCOOBI paboThl ¢ HMHPOpMauuend (U3NYECKOro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAyYHO-TIOMYJISIPHOW MH(POPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUN
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

e IPOSIBIIATH OpraHU3aIMOHHbIE u IMO3HaBaTEJIbHBIE yMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

epaboTaTh B TPyNIE C HCIOJHCHHEM PAa3JIUYHBIX COIHATBHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHATBLHO PACTIPEACNISTh JACATEIbHOCTD
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

e IPOSIBIIATH MOTHUBAIIMIO K Oyaymied mpodeccuoHaIbHON NeATeIbHOCTU T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.
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4.1 DIEKTPUYECKOE TT0JIE 24 1 https://m.edsoo.ru/f16
b68d7
TocToSHHLL bu6mmorexa [{OK
4.2 . 24 1 https://m.edsoo.ru/f16
MEKTPUICCKHUI TOK b68d7
Toku B pa3IUYHBIX bubmiorexa HOK
4.3 P 6 https://m.edsoo.ru/f16
cperax b68d7
Hroro mo pazgeny 54
Pa3aen 5. PU3NYECKUM MPAKTUKYM
T~ bu6moreka [IOK
5.1 16 16 https://m.edsoo.ru/f16
MIPAKTUKYM b68d7
Hroro mo pazgeny 16
bu6moreka [IOK
PezepBHOe Bpemst 10 https://m.edsoo.ru/f16
b68d7
OBUIEE KOJIMYECTBO
YACOB I10 170 8 16
I[MPOI'PAMME



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne | HaummeHoBaHue
(uudpossbie)
n/ | pasgeroButem | Bceer | Kourponbu | Ilpakruyeck
o0pa3oBaTejibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsbl
pecypchl
Pazpnen 1. QJIEKTPOJAUHAMUKA
bubmmoreka [{OK
11 MarnauTHO€E 1oJie 14 https://m.edso00.ru/3985
9efl
DNeKTpOMarHuT bubmmorexa [TOK
1.2 13 1 https://m.edso0.ru/3985
Hasl WHIYKIAS 9ef1
Hroro mo pazgeny 27

Paszpen 2. KOJIEBAHUSA U BOJIHBI

M bu6moreka [IOK
CXAHUYCCKUC
2.1 10 https://m.edso0.ru/3985
KOJIeOaHus
9efl
bu6moreka [IOK
DJIEKTPOMAarHuT
2.2 15 https://m.edso0.ru/3985
HbIEe KOJIe0aHus
9efl
Mexannueckue
u bu6mmoreka [JOK
2.3 10 1 https://m.edso00.ru/3985
3JIEKTPOMAarHUTH
9efl
bI€ BOJIHBI
bu6mmoreka [JOK
2.4 Ontuka 25 1 https://m.eds00.ru/3985
9efl
Utoro no pazneny 60

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

bubmuoreka [JOK
3.1 Ocuosst CTO 5 1 https://m.edso00.ru/3985
9efl
Hroro no pazneny 5

Pa3znen 4. KBAHTOBASA ®U3UKA

4.1

KopnyckynspHo

15

bu6mmoreka [JOK



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

-BOJIHOBOM https://m.edso0.ru/3985

Jyaiau3m 9efl
bu6mmoreka [IOK
4.2 ®dusnka aToma 5) https://m.edso0.ru/3985
9efl
dusznka
ATOMHOTO 31pa 1 bu6mmoreka [IOK
4.3 5) https://m.edso0.ru/3985
DJIEMEHTAPHBIX
9efl
YaCTHII
Wroro mo pazueny 25
Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKHN
ONeMEHTHI bu6moreka [IOK
5.1 ACTPOHOMUU U 12 https://m.edso0.ru/3985
acTpoPpU3NKH 9efl
Hroro mo pazgeny 12

Paznen 6. ®PUSHUECKHWI MPAKTUKYM

R — bu6moreka [IOK
6.1 DAKTHK 16 16 https://m.edso00.ru/3985
p ™ efl
Hroro mo pazgeny 16
Pa3nen 7. OBGOBHIAIOLIEE IOBTOPEHHUE
CucreMaTusanus
u 00001ICHNE
MPEAMETHOTO
CoJIepXKaHus U
bubmuoreka [JOK
OTIbITA
7.1 15 https://m.edso0.ru/3985
NESTETHBHOCTH,
5 9efl
PUOOPETEHHOTO
MIPU U3yYCHUU
Kypca pu3nku
10 — 11 kmaccoB
Hroro no paszneny 15
bu6mmoreka [JOK
PesepBHOe Bpems 10 https://m.edso0.ru/3985
9efl



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

170

16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne KoaundecTBO YacoB
Jlata DJIeKTPOHHbIE
KonTtpoa MpakTuy uudposbie
n | Tema ypoka Bcee H3yue
/ ro bHEIE ecKue st o0pa3oBaTe/ibH
- padoThI padoTsI ble pecypchl
O3NKa — bubnmmoreka
OK
1 aMeHTaJILHAs 1 I
E:H 4 0 IIDHPOIIE https://m.edsoo.ru/
e PHPOA 1beef346
Hayunsrit Meton
MO3HAaHUA U bubnunoreka
9 METOBI 1 [IOK
HUCCIIETOBAHUS https://m.edsoo.ru/
(br3UIeCKuX 3a7fde29
SIBIICHUH
DKCIEPUMEHT U
TEOpHs B IIpoIIecce
TO3HAHS bubnuoreka
3 TIPUPOIBI. 1 HOK
HaGtiosenne u https://m.edsoo.ru/
34¢49931
SKCIIEPUMEHT B -
¢busuke
Crioco05bl bubnunoreka
4 U3MEPEHUS 1 LIOK
(bu3UIeCKuX https://m.edsoo.ru/
BEJINYHNH ca2def03
AOcoirorHas u
OTHOCHTEIbHAS bubnunoreka
5 MTOTPEITHOCTH 1 LHOK
U3MEpEeHU I https://m.edsoo.ru/
(buznueckux 7f18fda3
BEJTUYNH
MopenupoBaHue B BHO61JEHOTeKa
6 ¢uzuke. Pons u 1 1
MECTO hU3HKH B https://m.edsoo.ru/
eabbded1



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/eabbded1

(opmupoBaHuu
COBPEMEHHOM
Hay4YHOU KapTHHBI

MHpa, B
MPAaKTUYECKOMN
NEeSITeTbHOCTH
Joen
Mexannueckoe
JIBUKCHHE.
Cucrema orcuera.
OTHOCHUTENHHOCTD bubmmorexa
7 MEXaHHYECKOTO [OK
J— https://m.edsoo.ru/
925202
[Ipssmas u
oOpaTHas 3a/1auu
MEXaHHUKH
Pannyc-Bexrop
MaTepuaibHOU
TOYKH, €r0
MPOEKIIUU Ha OCH bubnuoteka
3 KOOpJUHAT. [HOK
Tpaektopusi. https://m.edsoo.ru/
[Tepemenienue. 30a108a5
Cxkopocts. Ux
MIPOEKIIMH Ha OCU
KOOpJIUHAT
PaBHOMepHOE
MPAMOJIMHEHHOE
JIBUKCHHE. bubnuoreka
9 I'padmyeckoe I[HOK
OIMCaHue https://m.edsoo.ru/
PaBHOMEPHOTO 89ba7190
MPSIMOJIMHEHHOTO
TIBUKCHUS
Cnoxenue bubnmoreka
10 NEPEMEIEHUN U I[IOK
CKOPOCTEH. https://m.edsoo.ru/
Pemenue 3amau 761d18aa
11 HepaBromepHoe bubnuoreka



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/761d18aa

NIBIDKEHUE. [HOK
MrHoBeHHast https://m.edsoo.ru/
CKOPOCTb. a99549a7
Yckopenue.
[IpssMmonmHenHOE
JIBUKCHHE C
MTOCTOSTHHBIM
YCKOpPEHUEM
I'padmueckoe
OIMCAaHHE bubnuoteka
12 MPSIMOJIMHENHOTO [HOK
JIBUKECHUS C https://m.edsoo.ru/
HOCTOSHHEIM b7560bbf
YCKOpEHUEM
CBoboaHOE
najieHue.
Yckopenue
CBOOOHOTO
— Bbubanorexa
13 3aBUCUMOCTH LIOK
p— https://m.edsoo.ru/
f738109c
CKOPOCTH,
YCKOpPEHUS OT
BpEMEHU U UX
rpaguku
JIBukeHue tena, bubnuoteka
14 OpOILIEHHOIO MO LIOK
YTJIOM K https://m.edsoo.ru/
TOPU30HTY 71cbb4f5
KpuBonuueitHoe
JIBUKCHHE.
JIBH>KE€HHUE MO
OKPY>KHOCTH. bubnuoreka
15 VYrnosas u [HOK
JINHENHAas https://m.edsoo.ru/
ckopocTh. ITepuos 33196fbe
1 4acToTa.
enTpocTpemuren

BHOC€ U ITIOJTHOC



https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/33196fbe

YCKOpEHHE

bubaunoreka
KontponbHas
[HOK
16 | pabota mo Teme
. https://m.edsoo.ru/
1242f32e
[TepBrIif 3aK0H
Hrrorona.
NuepunanbHbie
. bubanoreka
CHCTEMBI OTCUETA. OK
17 [Tpunun 1
O THOCHTEIEHOCTI https://m.edsoo.ru/
5a9e4a64
T"ammes.
Hewnnepunaneusie
CHUCTEMBI OTCUETA
Cuina.
. bubnuoreka
PaBHO elicTByIOIT
o [HOK
18 ast cuia. Bropoii
saxon HbioToHa https://m.edsoo.ru/
’ 141d3837
Macca
" bubnuoreka
Bsaumonelicteue
o HOK
19 ten. Tperuii 3aKoH
Herorona https://m.edsoo.ru/
57dba505
[Tpuniun
CYNEPHO3UIUN bubnuoreka
o | CHI Pemenne LIOK
3aJa4 Ha https://m.edsoo.ru/
MPUMEHECHHE bdf997fb
3akoHOB HeroToHa
3aKOH BCEMHPHOTO
bubauoreka
TSATOTEHUSL. K
21 OKBUBAJICHTHOCTH 1o
T — https://m.edsoo.ru/
p Hv 9aba2b0a
WHEPTHOU Macchl
Cuna TSOKECTH U bubnuoreka
29 YCKOPEHHUE LIOK
¢BOOOIHOTO https://m.edsoo.ru/
najcHus 22757126
23 JBr>xeHue bubnuoteka



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/22757f26

HEOECHBIX TeN U
HX UCKYCCTBEHHBIX
CITYTHUKOB.
[IepBas
KOCMHUYECKast
CKOPOCTbh. 3aKOHBI

[HOK
https://m.edsoo.ru/
11abfa0a

Kennepa
bubnuoteka

Cuna ynpyrocti.

24 3akon ['yka. Bec LOK

https://m.edsoo.ru/

Tena 0ae2cdsa
Cuna tpeHus.
[Ipupona u BUIIBI Bubnnoreka
CHJI TPEHHUSI. [TOK

o5 JIBi>xeHue B https://m.edsoo.ru/
JKUJIKOCTH M Ta3e C 1fa86499
Y4ETOM CHIIBI https://m.edsoo.ru/
COTIPOTUBIICHUS 2ch29676
Cpensl
JlaBrieHue. bubnmmoreka
I'mapocraTuyecko HOK

26
e nasinenue. Cuna https://m.edsoo.ru/
Apxumena a28aa7ad
AOGCOIOTHO bubnuoteka
TBEPJIOE TEJIO. [HOK

97 [ToctynarensHoe u bubnuoteka
BpALLIATENILHOE [HOK
JBUKECHUE https://m.edsoo.ru/
TBEPJIOTO Tea 2b95d57¢e
MowMmeHT cuJibl bubnuoreka

28 OTHOCHUTEIBHO OCH LHOK
BpaiieHus. [iedo https://m.edsoo.ru/
CHITBI 653d3459
CnoxxeHue cui,
MIPUIIOKEHHBIX K bubnuoreka

29 TBEPJOMY TENY. [HOK
enTtp TsKECTH https://m.edsoo.ru/
Tena. Y CIIoBus 9aa79ard

PaBHOBCCHA



https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/9aa79a7d

TBEPAOIO TENA.
Bunel paBHOBECHS

bubnuoteka
30 Pemenwue 3amau HOK
https://m.edsoo.ru/
dclcaacO
KontponbHas
bubnuoteka
pabora 1o Teme OK
31 " lunaMuKa. 1
CraTiKa TBEDIONO https://m.edsoo.ru/
. P 9f5a574c
Tena
Nmnynsc
MaTepuaibHON
TOYKHU, CUCTEMBI
MaTepUaIbHbIX bubnuoreka
39 touek. LlenTp macc [HOK
CHUCTEMBI https://m.edsoo.ru/
MaTepuaIbHbIX 4bb8294b
Touek. Teopema o
JBUKEHHUH LIEHTpa
Mmacc
Nmnynbe cuiibl 1
U3MEHEHHE
bubnuoteka
HMITyJIbCa Tena.
LHOK
33 3aK0H COXpaHCHUS
I https://m.edsoo.ru/
YHABCA. 13f0a221
PeaktuBHoe
JIBUKCHHE
MowmeHT
HMITyJIbCa
MaTepuaibHOU
TOYKH. bubnuoteka
34 [IpencraBnenue o LHOK
COXpaHEHUHU https://m.edsoo.ru/
MOMEHTa d6532eb9
HMITyJIbCa B
LEHTPaIbHBIX
MOJISAX
35 Pemenue 3amau bubnuoteka



https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/d6532eb9

[HOK
https://m.edsoo.ru/

f7706d63
PaboTa cuibl Ha
MaJIOM | Ha
KOHCYHOM bubnuoteka
36 TepeMeIICHUN. [IOK
I'padpuueckoe https://m.edsoo.ru/
MPEICTABIICHUE 913974c7
paboOTHI CHUJIBI.
MOIITHOCTH CHIIBI
Kunernueckas
sHeprus. Teopema
00 M3MCHEHNUHN BubmroTeKa
37 KHHETHYIECKOM HOK
SHEPITH https://m.edsoo.ru/
o Qabezer4
MaTepuaIbHON
TOYKH
TloTenmansHEIE 1
HETIOTCHITUAIbHBIC
— bubnmmoreka
38 ITorenimanpuas HOK
https://m.edsoo.ru/
sHeprus. Bropas S5abafce
KOCMHUYEeCKast
CKOPOCTH
Tpetrbst
KOCMHUYEeCKast
cKopocThb. CBsI3b
paboThl
HEMOTCHIIUAIIbHBIX Bubnuoreka
39 CHJI C U3MEHECHHUEM LIOK
MEXaHUYECKOM https://m.edsoo.ru/
SHEPIUU CUCTEMBI f57b4e01
Tel. 3aKOH
COXpaHEHUs
MEXaHHUYECKOM
SHEPTUU
40 Ynpyrue u bubnuoreka
HEeynpyrue I[HOK



https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f57b4e01

CTOJIKHOBEHHUS.
YpaBHeHue
bepnymnu nns

https://m.edsoo.ru/
f30f43b6

HJIeaTbHOM
KUIKOCTH
KontponbHas
paboTta 1o Teme EP(I;SIJEHOTeKa

41 " SaKOHEL https://m.edsoo.ru/
COXpaHEHUs B 4746704
MexaHuke" -
PazButne
MIPEACTABICHUH O
MIPUPOJIE TEMIOTHI. bubnuoreka

4 OcHoBHbIE [HOK
nonoxxennst MKT. https://m.edsoo.ru/
Juddyszus. b0a4445f
bpoyHoBckoe
JIBUKCHHE
Crpoenue
ra3z000pa3HbIX,
KUJKUX U bubnuoteka

43 TBEPABIX TEI. [HOK
Xapakrep https://m.edsoo.ru/
IBIDKEHUS U c44d02e2
B3aUMOJIEHCTBUSA
YaCcTHUII BEIIeCTBA
Macca u pazmepbl
MOJIEKYJT (AaTOMOB). bubnuoteka

44 Konnuectso LIOK
BEILIECTBA. https://m.edsoo.ru/
[MocTostHHAS c5b72ab7
ABoraapo
Temmneparypa. bubnuoreka

45 TemnoBoe [HOK
paBHOBECHE. https://m.edsoo.ru/
IIxama Ienbcus 0070d493

bubnmoreka
46 Pemenue 3amau [HOK

https://m.edsoo.ru/



https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5

1531abab

bubaunoreka
47 WneanbHblii ras. [HOK
T"a30oBBIC 3aKOHEI https://m.edsoo.ru/
1deb2367
YpaBHeHue bubnuoteka
48 Meneneena- [HOK
Knaneiipona. https://m.edsoo.ru/
Pemenue 3agau 8d12c328
AOcomroTHas BI/(I;SIJEHOTeKa
49 TeMmreparypa. 1
3axon JlansTona https://m.edsoo.ru/
14e02d1f
H3omnporieccel B
bubanorexa
HIeaIbHOM rase ¢ OK
50 MOCTOSHHBIM I
COIIECTEOM https://m.edsoo.ru/
68878d51
BEIIECTBA
I'paduaeckoe
Bbubanorexa
MpeACTaBICHUE
IHOK
51 M30TIPOIIECCOB:
H30TeDMA https://m.edsoo.ru/
pMa, 1344327b
n30X0pa, n3obapa
bubanorexa
52 OcHoBHOE [HOK
ypaBuenue MKT https://m.edsoo.ru/
8094721
bubanorexa
53 Pemenue 3amay HOK
https://m.edsoo.ru/
10265a05
CBs3b
a0COJIFOTHOU
TEMIEPATYPHI
54 TEPMOAVUHAMUYECK https://m.edsoo.ru/
Ol CUCTEMBI CO c38af875
cpeaHen
KUHETUYECKON

SHEprueu



https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/c38af875

MOCTYNATEIbHOTO
TEIJIIOBOTO
IBIDKCHUSA €€

YaCTHI]
O06oO1eHue u bubnuoreka
55 CUCTEeMaTU3alus [HOK
3HAHUM MO TEME https://m.edsoo.ru/
"Ocuosst MKT" 09d12fd8
KontponbHas EI/(I;SIJEHOTeKa
56 ]3360” 1o TeMe” IP;Etps:// m.edso0.ru/
OcnoBel MKT 13adad59
TepmonnHamuuec
Kasl CHCTeMa.
3agaHne BHEITHAX
yenoBuit gt TJ1
CHCTEMBI.
Buemnue u
BHYTPEHHHUE bubnuoteka
57 I1apaMeTpBl. [HOK
[Tapametpst T/1 https://m.edsoo.ru/
CHCTEMEI KaK 5f8d38a3
CpeaHue 3HAYEHUS
BEJIMYHUH,
OIIMCHIBAIOIINX €€
Ha
MUKPOCKOTMYECKO
M YpPOBHE
Hynesoe nauano
TEPMOJIMHAMUKH.
bubnuoreka
Camornpou3BoJibHa
58 st penakcanus T/1 HOK
CHCTOMEL K https://m.edsoo.ru/
8ec512f0
TEIJIOBOMY
PaBHOBECHIO
Monenb bubnuoreka
59 HJICANIBLHOTO ra3a B HOK
TEPMOJIMHAMUKE. https://m.edsoo.ru/
Venosus 29355001



https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/29355001

HpI/IMeHI/IMO CTHU
3TOU MOJENIN

YpaBHeHue
MenneneeBa- bubnunoreka
60 Knaneiipona u [HOK
BBIPAXKCHUE NI https://m.edsoo.ru/
BHYTPEHHEN ba1178d0
SHEPTUU
Beipaxenue s
BHYTPEHHEMN
SHEPIUU bubnuoreka
61 OJTHOATOMHOTO [HOK
HeaTbHOTO Ta3a. https://m.edsoo.ru/
KBaszucratuueckue acscacls
M HECTATHYECKHUE
TIPOTIECCHI
DOnemeHTapHas
paboTta B
bubnnoreka
TEPMOMHAMHUKE. OK
62 Brruuncienue 1
ABOTE IO https://m.edsoo.ru/
p 741d5738
rpaduky mporecca
Ha pV-auarpamme
Temnmonepenaya
Kak cIoco0
H3MEHEHUS bubanoreka
BHYTPEHHEM [HOK
63
suepruu T/] https://m.edsoo.ru/
CHUCTEMBI 0€3 3d734561
COBEPILICHHS
paboThl
bubanoreka
Konsexkius,
LHOK
64 TEMJIONPOBOJHOCT
https://m.edsoo.ru/
b, M3IYICHHC 157b54cd
KommuecTBo bubanoreka
65 TETUIOTHI. [HOK
TemnoéMKoCcThb https://m.edsoo.ru/
Tena. YaenabpHas u 7ba67355



https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/7ba67355

MOJISIpHast
TEIIOEMKOCTH
BEIIECTBA.
VaenpHaAsg TEIIOTA
CropaHus TOTUIMBA

Pacuér bubanoreka
66 KOJINYECTBA [HOK
TEIUIOTHI IPU https://m.edsoo.ru/
Tertoneperaye 1db5ad4e
TTousarue 00
bubanorexa
annabaTHOM
o [HOK
67 nportecce. [lepBbrit
SAKOH https://m.edsoo.ru/
d8098824
TEPMOTUHAMHUKH
KomnuectBo
TEIUIOTHI U paboTa
bubanorexa
KaK Mepbl OK
68 N3MEHEHUSI 0
. https://m.edsoo.ru/
BHYTpeHHEH b047alcd
sHepruu T/]
CUCTEMEI
Bropoii 3akoH
TEPMOAMHAMHUKHU
JUTsI PaBHOBECHBIX bubanorexa
69 Y HEPABHOBECHBIX I[HOK
MPOIIECCOB. https://m.edsoo.ru/
Heob6parumocth c6f4f464
MIPUPOTHBIX
MIPOIIECCOB
[TpuHIHATIBL bubauoreka
70 JICUCTBUS LHOK
TEIJIOBBLIX MAIIIUH. https://m.edsoo.ru/
KITJ 2€945513
Bbubanoreka
MakcumanbHOE OK
71 3Hauenue KII/I. 1
Lnir Kapro https://m.edsoo.ru/
P fe3857h9
bu6
72 Permrenue 3agau HOIOTERA

[TOK



https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/fe3857b9

https://m.edsoo.ru/
b3efal8b

DKOJIOTHYECKUE
aCIIEKTHI
HCIIOJIE30BAHUI
bubanoreka
TEILUIOBBIX OK
73 IIBUTATEIIEH. 1
Teropoe https://m.edsoo.ru/
9867aaa’
3arpsi3HEHNE
OKpYy)Karomen
Cpenbl
bubanorexa
74 Pemenue 3amau HOK
https://m.edsoo.ru/
c8c70432
O0600mieHne
CHUCTEMaTU3aIsl bubanorexa
75 3HAHUM MO TeMe [HOK
"TepmoanHaMUKa. https://m.edsoo.ru/
Temnosrie 28d62b3f
MaIIuHe"
KonTposbHas
Bbubanorexa
pabora 1o Teme OK
76 "TepmoguHaAMHUKA. 1
TerioLIe https://m.edsoo.ru/
| 1b6e26¢c5
MAIIIUHEI
[TapooOpazoBanue
U KOHJIEHCAIHS. bubanorexa
77 Ucnapenue u LHOK
KHIIEHHE. https://m.edsoo.ru/
Y aenbHas TemioTa 6f8e6777
napooOpa3oBaHHs
Hacrimiennrie n
HEHACBIIIIEHHEIE
Bbubaunoreka
Mapkl. OK
78 KauecTBennas 1
https://m.edsoo.ru/
3aBUCUMOCTD

IIJIOTHOCTH U
JaBJICHUA

f5¢17d02



https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/f5c17d02

HACBIIIIEHHOTO
napa ot
TEMIIEPATYPHI, KX
HE3aBUCUMOCTE OT
00BEMa
HACBIIIIEHHOTO
napa.
3aBHCUMOCTE
TEeMITepaTyphl
KHIIEHUS OT

TaBIIEHUS B
SKUIKOCTH
Bnaxnocth
Bo3IyXa bubanorexa
79 AOGcoiroTHas U HOK
OTHOCHTCILHAS https://m.edsoo.ru/
30ebbb79
BJIAYKHOCTH
Bbubanorexa
80 Pemtenue 3amay HOK
https://m.edsoo.ru/
18e95ff3
Trépnoe Teno.
Kpucrannnueckue Bub6imoreka
81 1 aMopdHBIE Tea. LHOK
AHM30TpOTIHUS https://m.edsoo.ru/
CBOMCTB 20a88a03
KPUCTAJIIIOB
IInaBiaenue n
bubauoreka
KpUCTAJUTH3AIIUS.
LHOK
82 V aenpHasg TeImioTa
UIABIICHIS https://m.edsoo.ru/
’ 6ee91e9f
Cybnumarnus
Jedbopmarun
TBEPIOTO TeA.
Bbubaunoreka
PacTsxenue u OK
83 ckarue. COBur. o
Movis FOHTa https://m.edsoo.ru/
Y ’ dalaabl10
IIpenen ynpyrux

nedopmaruit



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/da1aab10

Tenmosoe
paciupenue

JKHUJIKOCTCH U bubnnoreka
84 TBEPIBIX TEIL. [HOK
AHrapMoHu3M https://m.edsoo.ru/
TEIJIOBBIX 7babedf2
KOJIEOAHUI YaCTHIL
BEIIECTBA
[IpeoGpa3oBanue bubnuoreka
85 SHEPTHUH B [HOK
(hazoBbIX https://m.edsoo.ru/
nepexoaax 97a0672f
bubnmmoreka
YpaBHeHue
86 TEIJIOBOTO HOK
Sananca https://m.edsoo.ru/
ab1521fb
bubmmoreka
87 Pemenue 3amau HOK
https://m.edsoo.ru/
8ab7f40d
[ToBepxHOCTHOE
HaTsDKCHUE.
Kanunnspueie
J— bubnuoreka
88 JlaBlIeHHE IO HOK
N https://m.edsoo.ru/
HMCKPUBJICHHOU bA2f1797
MMOBEPXHOCTHIO
YKHUJIKOCTH.
®opmyia Jlamtaca
O060011IEHNE U
cHUCTeMaTH3aIlus
3HAHHUM 110 TEeME bubnuoreka
89 "ArperarHbie LIOK
COCTOSTHUS https://m.edsoo.ru/
BEIeCTBA. 0b52575¢
®da3oBbIe
nepexonpr”
90 Kontponbhas bubnuoTeka
paboTa no Teme I[HOK



https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/0b52575c

"ArperaTHble https://m.edsoo.ru/
COCTOSIHUS 7dc2a739
BEILIECTBA.
®azoBbIe
nepexonr"
DneKkTpu3anus Tei
U €€ TIPOSBJICHHUS.
DNeKTPUYECKUM
bubnuoteka
3apsa. JBa Buaa
[HOK
91 | oneKTpUYECKUX
SADSLOR https://m.edsoo.ru/
PAROE- 1aff445f
[IpoBonHMKH,
TUDJICKTPUKHU U
MTOJTYITPOBOTHUKHU
DneMeHTapHBbII
AIEKTPUYECKUI Bu6mmoreka
92 3aps. 3aKoH [TOK
COXpaHEHUS https://m.edsoo.ru/
AJIEKTPUYECKOTO f49afd24
3apsiaa
B3anmoeiictBue bubnuoteka
93 3apsJIOB. HOK
ToueuHsie 3apsibl. https://m.edsoo.ru/
3akon Kynona 445h7746
bubnuoteka
LHOK
94 Pewmenne 3aad https://m.edsoo.ru/
6b87ec5a
https://m.edsoo.ru/
08fc19bc
DNeKTpuyecKoe
bubnuoreka
noJie. Ero OK
95 JIeHiCTBUE HA 1
R https://m.edsoo.ru/
SUCKTpHAcCIHe 05c6bfal
3apsibl
Hanpsxénnocts bubnuoreka
96 EKTPUYECKOTO [HOK
noJist. [IpoGHsbIit https://m.edsoo.ru/
3apsi. JIuaum 3dac6957



https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/3dac6957

HaIpsHKEHHOCTH

AIEKTPUUECKOTO
TTOJIS.
OnnopoaHoe
AIEKTPUIECKOE
roJjie
IToTeHManbHOCTh
3IEKTPOCTATHYECK bubnuoteka
97 OTO TOJIS. [HOK
Pasnocth https://m.edsoo.ru/
MOTCHIINAJIOB U 80021447
HaIpsDKEHNE
IToreHnmanbHas
SHEpTHs 3apsiaa B
ANEKTPOCTATHYECK bubmotexa
98 OM TIOJIE. HOK
Morerman https://m.edsoo.ru/
af5fa389
AJIEKTPOCTATHYECK
Oro ToJs
Cas3b
HaNPsKEHHOCTH bubnuoteka
99 IIOJI X Pa3HOCTH [HOK
MOTEHIUAJTIOB ISt https://m.edsoo.ru/
AJIEKTPOCTATUYECK df7a6838
Oro ToJIs
[IpuHnun bubnuoteka
10 CYIIEPITO3HUITUU LIOK
0 ANEKTPUIECKUX https://m.edsoo.ru/
noJjie Ocfedabe
bubnuoreka
10 OK
1 Pemterite a7 ﬂtps:// m.edso0.ru/
5a582263
ITone Toueunoro
sapsta. Tone bubnuoreka
10 [HOK
2 paBHOMepH? https://m.edsoo.ru/
3apsKEHHOU b297b5¢3
cepsl -
10 Ilone paBHOMEpPHO bubnuoreka



https://m.edsoo.ru/80021447
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/b297b5c3

3apsHKEHHOTO TI0

[OK

00BEMYy TIapa. https://m.edsoo.ru/
ITose paBHOMEPHO f7a665ee
3apsKEHHOU
OECKOHEUHOM
IUIOCKOCTH
[IpoBoHMKH B
bubanoreka
AEKTPOCTATUYECK
10 I[HOK
OM 11oJie. YciIoBHE
4 https://m.edsoo.ru/
paBHOBECHS 3240564
3apsIoB
JIMdIIeKTpUKY 1
HOYTPOBOIHHKH bubnuoreka
10 5 ILHOK
5 E—— https://m.edsoo.ru/
p 060ebab5
OM TI0JIE
Konpgencarop.
DNEeKTPOEMKOCTh bubnuoteka
10 | xomnencaropa. IIOK
6 DNeKTpOEMKOCTh https://m.edsoo.ru/
MIOCKOTO 845b4f73
KOHJICHCAaTOopa
bubanorexa
[TapannensHoe
10 LHOK
COEIMHEHUE
7 COHACHCATOPOR https://m.edsoo.ru/
A p d11e8ce7?
bubanorexa
TlocnenoBaTeabpHO
10 LHOK
€ COeqMHEHUE
8 COHICHCATOPOR https://m.edsoo.ru/
A p 16992920
bubnauoreka
OHeprus
10 LHOK
3apSHKEHHOTO
9 https://m.edsoo.ru/
KOHJICHCAaTopa 23934F18
Bbubaunoreka
11 HOK
0 Permrenue 3agau https://m.edsoo.ru/

5fb2ach5
https://m.edsoo.ru/



https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040

27434040

JBr>xeHue
3apsKEHHOU bubnuoteka
11 YacCTHUIIbI B [HOK
1 OJIHOPOJTHOM https://m.edsoo.ru/
BIEKTPUYECKOM 8341d6ac
moJie
11
9 Pemenne 3amau
O06o00mmenue u
bubnnoreka
CHCTEMAaTHU3allHs
11 . [HOK
3HAHWH 110 TeMe
3 "y EKTDHIECKOE https://m.edsoo.ru/
P 5752603f
moJie
KontponbHas bubnuoreka
11 | pabota no Teme LIOK
4 "DnexkTpruueckoe https://m.edsoo.ru/
nose” cefe90e9
Cua Toka.
ITocTOSTHHEBIN TOK.
bubnnoreka
VYcnoBus
- CYIIECTBOBAHHUS HOK
5 n};Lc]:lTo;IHHoro https://m.edsoo.ru/
233311b5
ANEKTPUIECKOTO
TOKAa
bubanoreka
Hctouynuku TOKAa.
11 LHOK
Hanpsioxenue u
6 1C https://m.edsoo.ru/
0839al115
3akoH Oma 11 bubanoreka
11 y4acTKa [emH. I[HOK
7 DNeKTpuyecKoe https://m.edsoo.ru/
COIIPOTHBIICHUE f14f251e
3aBHCUMOCTh
CONIPOTHUBIICHUSA bubanoreka
11 OJHOPOJIHOTO [HOK
8 IIPOBOJHHKA OT https://m.edsoo.ru/

€ro JIUHBI U
IUIOII AT

95fcdf51



https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/233311b5
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MMONEePCHYHOI' O

CEeUYeHUs
VYaenbHoOE bubanoreka
11 COITPOTUBIICHHE [HOK
9 BEILIECTBA. https://m.edsoo.ru/
Pemenue 3agag 43718300
IlocienoBaTeanpHO
bubanorexa
e, mapajuiesibHOE,
12 [HOK
CMeEIIaHHOE
0 CORITIHEHIC https://m.edsoo.ru/
A 236f7e07
MIPOBOTHUKOB
Pacuér
. bubanorexa
Pa3BETBIEHHBIX
12 [HOK
ANEKTPUIECKUX
1 erteit. [napiia https://m.edsoo.ru/
Heren. 1ipasui 1794cf37
Kupxroga
bubanorexa
12
Pemrenue 3agau HOK
2 https://m.edsoo.ru/
3881b469
Pabora Bbubanorexa
12 | »snexrpuyeckoro L[IOK
3 TOKa. 3aKOH https://m.edsoo.ru/
Hxoyna —Jlenna a3605c5¢
bubanorexa
12
Pemrenue 3agau HOK
4 https://m.edsoo.ru/
6761bfOf
MomHocTs
ANEKTPUIECKOTO bubnauoreka
12 | Toka. TennoBas I[IOK
5 MOIIHOCTb, https://m.edsoo.ru/
BBIJCIIIEMAs Ha 99750a6f
pe3ucrope
Bbubanoreka
12
Pemenue 3amau HOK
6 https://m.edsoo.ru/
eb72fc24
12 OJIC n bubnuoreka



https://m.edsoo.ru/437f8300
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https://m.edsoo.ru/eb72fc24

7 BHYTpEHHEE [HOK
COITPOTUBIICHHE https://m.edsoo.ru/
HCTOYHHKA TOKA M
3axon Oma m1g

. bubnnoreka
IOJTHOM

12 (3aMKHYTO) LOK

8 . https://m.edsoo.ru/
AMEKTPUICCKOM 921£40fh
1(S3801

bubmmoreka

12
Pemenue 3agau HOK

9 https://m.edsoo.ru/

3580b679
bubmmoreka

13 MoiHoCTh IIOK

0 WCTOYHHUKA TOKa https://m.edsoo.ru/

a0ae51d8
bubmmoreka

13 KopoTtkoe [HOK

1 3aMBIKaHUE https://m.edsoo.ru/

5465632
Bbubanorexa
Konpnencarop B

13 IHOK
€N ITOCTOSIHHOTO

2 ToKa https://m.edsoo.ru/

35368f3e
bubanorexa

13
Pemrenue 3agau HOK

3 https://m.edsoo.ru/

4410cef0
Pemtenue 3amay o
bubauoreka
TEME
13 " . LHOK
IlocTogHHBIN
4 - https://m.edsoo.ru/
P a7340a29
TOK
Pemtenue 3amay no
Bbubaunoreka
TEME
13 " . LHOK
IlocTogHHBIN

5 . https://m.edsoo.ru/
ANEKTPUYECKUI 244961b8
TOK"

13 Pertenne 3agau 1o Bbubauoreka
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6 TeMe [HOK
"[TocrosiHHbII https://m.edsoo.ru/
JNEKTPUIECKUI eb5d4687
TOK"

O06o06mieHne n
CUCTEeMaTU3alus bubnuoteka

13 3HaHUU 0 TEMeE IIOK

7 "[MocTosiHHBII https://m.edsoo.ru/
BIEKTPUYECKUI bfd7a050
TOK"

KontponbHas
pabora 1o Teme bubmorexa
13 " . LHOK
ITocTossHEBIH
8 — https://m.edsoo.ru/
" 1885ddf1
TOK
DneKkTpudecKas
MIPOBOIUMOCTD
Pa3IUYHBIX bubnuoteka

13 BEIIECTB. IHOK

9 DNEeKTPUYECKUN https://m.edsoo.ru/
TOK B METaJLIax. da794295
CBepXnpoBOAMMOC
Th
DIIEKTPUYECKUI
TOK B pacTBOpax u bubnuoreka

14 pacruiaBax LHOK

0 AJIEKTPOJIUTOB. https://m.edsoo.ru/
3akonsr Dapazes 4b423491
JUIS SIEKTPOIIH3a
DNEeKTpUYECKU bubmorexa

14 LHOK

1 TOK B Tasax. https://m.edsoo.ru/
llnasma 9249276
OneKTpuuecKui bubnuoreka

14 TOK B BaKyyMe. [HOK

2 Bakyymnsle https://m.edsoo.ru/
puOOPHI 2E+160

14 OneKTpuYecKui bubnuoreka

3 TOK B LHOK



https://m.edsoo.ru/eb5d4687
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MOJIYIIPOBOAHUKAX https://m.edsoo.ru/
ab61c660
bubmmoreka

14 [TosynpoBOAHUKO IIOK
4 BBI€ TIPUOOPBI https://m.edsoo.ru/
83622200

DduznuecKuit

MIPAKTUKYM I10

teMe "M3mepenne

CHJIBI TOKA U

HaINPsDKCHUS B

IIETTH TTIOCTOSTHHOTO

TOKA MPU TTOMOIITH

aQHaJIOTOBBIX B

u(poBHIX

U3MEPUTEIIBHBIX BubmroTeKa

14 " [IOK
npubopoB" umm
S " HAKOMCTEO https://m.edso0.ru/
. 5643ea56
nudposoi

naboparopueit o

¢duzuke. [Ipumepsr

U3MEPEHUS

(bu3UIeCKUX

BEJIMYUH TIPU

ITOMOIIH

KOMIIBIOTEPHBIX

JaTYNKOB"

dOuzndeckui

MIPAKTUKYM I10

teMe "H3yuenue

HEPaBHOMEPHOTO Brbmorexa

14 [IOK
6 JBIDREHIL @ https://m.edso0.ru/

HEIBIO f6202f5¢

onpeneraeHus

MTHOBEHHOM

ckopoctH"

14 Du3nYeCcKu bubnuoreka
7 IIPaKTUKYM I10 [HOK

teme "M3mepenne

https://m.edsoo.ru/



https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
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YCKOPEHHS TTPU
MIPSIMOJIMHENHOM
PaBHOYCKOPEHHOM
JIBMKEHHUH TI0
HaAKJIOHHOM
IUIOCKOCTH" WIN
"UccnenoBanue
3aBUCHUMOCTH TTyTH
OT BPEMEHH IpU
PaBHOYCKOPEHHOM
IBIOKeHUN"

6960b6ef

14

duzndeckui
MPAKTUKYM TI0
teme "M3mepenue
YCKOpEHUS
CBOOOTHOTO
najneHus" uim
"U3yueHne
JBUKEHUS Tena,
OpOIIEHHOTO
TOPU30HTAJIBHO"

bubnuoreka
[HOK
https://m.edsoo.ru/
dlea2402

14

dOuzndeckui
MPAKTUKYM TI0
teme "M3ydyeHue
IBYIKEHUS Tea 10
OKPYXHOCTH C
MIOCTOSHHOM 10
MOTYJTIO
CKOpPOCTBHIO" WIJIH
"UccneqoBanue
3aBHCHMOCTH
nepuoaa
oOpareHus
KOHHYECKOTO
MasTHUKA OT €ro
napameTpoB”

bubnuoreka
LHOK
https://m.edsoo.ru/
bcf53514

15

Dduznyeckuit
MPAKTUKYM T10
teMe "M3mepenue

Bbubanoreka
HOK
https://m.edsoo.ru/



https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84

PaBHOICHCTBYIOL]
€l CUJIBI IIpU
JBUKCHUH OpyCcKa
10 HAKJIOHHOM
TIJIOCKOCTH" WITH
"[IpoBepka
TUTIOTE3BI O
HE3aBUCHUMOCTHU
BpPEMEHH
JBIKEHUS OpycKa
110 HAKJIOHHOM
IJIOCKOCTH Ha
3aJlaHHOE
paccTosiHue OT €ro
Macchl"

0b34db84

15

duznueckuit
MPAKTUKYM I10
TeEME
"UccneqoBanue
3aBHCHMOCTH CHUJI
YyHnpyrocty,
BO3HUKAIOIIUX B
MPYKUHE U
PE3MHOBOM
oOpasiie, OT uX
nedopmarnuu" wim
"U3yuenue
JIBHKEHUS
CHCTEMEI Tell,
CBsI3aHHBIX HUTHIO,
MEPEKUHYTON
yepes JIErKui
010K"

bubnnoreka
LHOK
https://m.edsoo.ru/
b55b81al

15

dusnyeckuin
MPAKTUKYM T10
teMe "H3mepenune
koa¢dumenTa
TPEHUS 110
BEJINYMHE

bubanoreka
HOK
https://m.edsoo.ru/
b83b1607



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b83b1607

yIJI0BOTO
KoaduureHTa
3aBHCUMOCTH
Frp(N)" nnu
"UccnenoBanue
JBUKCHHS OpycKa
110 HAKJIOHHOM
IIJIOCKOCTH C
nepeMeHHBIM
ko3¢ dunreHToM
TpeHus" uin
"N3yuenue
JIBYDKEHUS TPYy3a
Ha Bajy C
TpeHueM"

15

du3nyecKui
MPAKTUKYM TI0
TeMe
"UccneqoBanue
YCIOBHIM
paBHOBeECHS
TBEPJIOTO TENA,
HMMEIOIIET0 OCh
BpalleHus" uim
"KonctpynpoBanu
€ KpPOHILTEHHOB 1
pacyéT cui
ynpyroctu" uinu
"U3yuenue
YCTOMUYMBOCTH
TBEPJIOTO TENA,
HMMEIOIIETr0
IJI0I[a b OTIOPHI"

bubnnoreka
LHOK
https://m.edsoo.ru/
42041417

15

dusnyeckuin
MPAKTUKYM T10
teMe "H3mepenune
HMITyJIbCa TeJla Mo
TOPMO3HOMY
nyTH" uiu

bubanoreka
HOK
https://m.edsoo.ru/
856fh28e



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/856fb28e

"N3mepenue cuiisl
TSATH, CKOPOCTH
MoJenu
AIEKTPOMOOWIIS U
MOIITHOCTH CHJIBI
TATKA" WK
"CpaBHeHue
M3MEHEHUS
HMITyJIbCa TeJla C
HUMITYJIbCOM CHJIBI"
WA
"HccnenoBanue
COXpaHEHUS
UMIYJbCa TIpU

yupyrom
B3auMoaeiicTBun"
niu "N3mepenne
KHHETHYECKOH
SHEPIruu TeJla Mo

TOPMO3HOMY

yTH

15

dusnueckui
MPaKTUKYM T10
teme "M3ydyeHue
M30TEPMHUUYECKOTO
npoiecca
(pexomMeHI0BaHO
HCII0JIb30BaHUE
nudposoi
naboparopuu)"
nnu "M3yuenue
HM30XOPHOTO
nporecca" uiu
"N3yuenue
1300apHOTO
nporiecca" uinu
"[IpoBepka
ypaBHEHUS
cocTostHUS"

bubnunoreka
LHOK
https://m.edsoo.ru/
e0fe7e07



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/e0fe7e07

15

duznueckuit
MPAKTUKYM T10
teme "M3mepenue
YAEIBHOU
TermIoéMKocTH"
WA
"UccnenoBanue
rpoiiecca
OCTBLIBAHHUS
BelecTBa" MM
"UccnenoBanue
annabaTHOTO
nporecca" Ui
"U3yueHne
B3aUMOCBS3U
SHEPTHH
MEXKMOJIEKYIISIPHO
ro
B3aUMOJICHCTBUS U
TEeMITepaTyphI
KUTIEHUS
JKUIKocTen"

bubnuoreka
[HOK
https://m.edsoo.ru/
2f2faabl

15

dusnueckuit
MIPAKTUKYM I10
teme "M3ydyeHue
3aKOHOMEPHOCTEH
HCHIapeHus
KAIKOCTENR'" WiIn
"U3mepenue
yIEIbHOU
TEIUIOTHI
mJIaBiaeHud Jpaa"
nnu "M3yuenue
CBOMCTB
HAaCBIIIEHHBIX
napos" win
"U3mepenue
a0CoMIOTHOM
BJIYKHOCTH

bubnunoreka
LHOK
https://m.edsoo.ru/
6b1a23b5



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/6b1a23b5

BO3JlyXa U OLIEHKa
Macchl TapoB B
nomMemeHun".
N3mepenue
KoddunreHTa
MOBEPXHOCTHOTO
HATSDKEHUS

15

duznueckuit
MPAKTUKYM TI0
TEME
"HabmoaeHne
MpeBpaIeHus
SHEPTHH
3apsSHKEHHOTO
KOHJIGHCAaTOpa B
SHEPTUIO
W3ITYYCHUS
cBeTouoa’ Uim
"N3yuenue
MPOTEKaHUS TOKA B
LIETTH,
coaeprkanien
KOHJEHcaTop" W
"Pacnipenenenue
pasHOCTH
MOTEHIIMAIOB
(HAmpsHKEHUS) IpU
MOCJIEA0BATEILHO
M COEIUHEHUH
KOHEHCAaTOpOB"

bubnuoreka
HOK
https://m.edsoo.ru/
ec424377

15

duznueckuit
MIPAKTUKYM I10
TeEME
"UccnenoBanue
CMEIIaHHOTO
COCIMHCHUS
pe3nucTopoB" uinu
"U3mepenue
YEIBHOTO

bubnunoreka
HOK
https://m.edsoo.ru/
2b179d98



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/2b179d98

CONIPOTHUBIICHUS
IIPOBOJJHUKOB"
HIIH
"UccienoBanue
3aBHCHMOCTH
CHJIBI TOKA OT
HaIPsHKEHUS JTs
JIAMITBI
HakaguBaHus"

duznueckui
MPAKTUKYM T10

TEME
"HabOmaroneuue
3NeKTpoan3a" Win
"U3mepenue
3apsa
OJTHOBAJIEHTHOTO bubnunoreka
16 HOHA" UIN IHOK
0 "UccienoBanue https://m.edsoo.ru/
3aBUCUMOCTH 64b6e901
COTIPOTHUBIICHUS
TEPMOPE3UCTOPA
OT TEMIIEpaTyphl"
nny "CHaTHe
BOJIbT-aMIIEPHO U
XapaKTEPUCTHKHU
nuona"
Pe3epBHbIi ypok.
bubanoreka
O06o0011IEHNE U
16 LHOK
CHCTEMATHU3aLIH
1 SHAMGE O TeMe https://m.edsoo.ru/
ed017d93
"KunemaTuka"
PesepBHbIil ypoK.
bubanoreka
O06o06mIeHNE 1
16 HOK
CHCTEMATHU3aIIH
2 SHAHMI 10 TeMe https://m.edsoo.ru/
3149956b
"lmnamuka"
16 PesepBHblIi ypoK. bubnuoreka
3 O06o0061IeHNE U I[HOK



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/3149956b

CHCTEMAaTHU3alIH
3HAHUH I10 TEME
"CraTHka
TBEpJ0TO Tena"

https://m.edsoo.ru/
0f9752ac

PesepBHBIl ypOK.
O0o0mmenue u

3HAHUH 110 TEME
"DnexkTpuueckoe

bubanoreka
16 CHUCTEMATHU3AINAA oK
3HAHUH 110 TEME 1
4 " https://m.edsoo.ru/
3axoHE! 6c0df9cc
COXpaHEHUs B
MexaHuke"
PesepBHBIi ypOK.
O0600mIeHne u
bubanorexa
16 CHUCTEMATH3AINAA 1IOK
3HAHUH 110 TEME
5 " https://m.edsoo.ru/
Ocrob! de148976
MOJIEKYJIIPHOKHHE
TUYECKOU Teopun"
Pe3epBHbIit ypok.
O0600menne nu
Bbubanorexa
16 CHUCTEMAaTU3aIU 10K
3HAHUHU II0 TEME
6 " https://m.edsoo.ru/
TepMoauHamuka. —
TenmoBbie
MaIIuger"
Pe3epBHbIi ypok.
O060011IeHne
CHUCTEMaTU3aIU Eufs
16 3HAHUHU II0 TEME HHOIJEHOTeKa
"ArperaTHrle
7 p https://m.edsoo.ru/
COCTOSIHUS 50ca5c01
BEIllECTBA.
da3zoBrIe
nepexonpr”
PesepBHBIN ypOK. Bu6mioTexa
16 O060011IEHNE U OK
CUCTEMATHU3AIHA 1
8 https://m.edsoo.ru/

f2381c0c



https://m.edsoo.ru/0f9752ac
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moie"

16

PesepBHBIH ypOK.

O0o00611eHNE U
CHCTEeMaTH3aIUsI
3HAHUH 110 TEME
"ITocTOSIHHBIA
3IEKTPUYECKUI

TOK"

bubnunoreka
HOK
https.//m.edsoo.ru/
3cae6dal

17

PesepBHBIi ypOK.

O06o00mmenue u
CHCTEMAaTHU3aLUs
3HAHUH 110 TEME
"Toku B
Pa3IUYHBIX
cpenax"

bubnunoreka
[HOK
https://m.edsoo.ru/
cc7681d4

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

170

16



https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/cc7681d4

11 KVIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bceero u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
BzanMmopeiicTBHe OCTOSHHBIX
bubmmoreka [{OK
1 MAarHUTOB U TTPOBOJTHUKOB C TOKOM. 1
https://m.eds00.ru/487a8593
MarnutHoe noJie. ['unoreza Ammnepa
BekTop MarsuTHOM WHIYKITHH.
2 IIpun ppm cyIe noslxmjzK MAarHUTHBIX 1 bubmorera [JOK
P UH YHep . https://m.edsoo.ru/4clabcch
nosei. JIMHUM MarHUTHOM MHIYKIIUH
3 MarauTHO€ 10Jie MPOBOJIHUKA C 1 bu6moreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amrniepa, €€ HapaBJIE€HUE U 1 bubnuoreka [IOK
MO1yJIb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [IOK
5 P 1
CHicHHe sazat https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, €€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHOMN 1 bubmuoreka [JOK
YaCTHUIIbl B OJIHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
roJjie
bu6mmoreka [JOK
8 P 1
CHICHHE 3aAat https://m.eds00.ru/504e98c7
bu6mmoreka [JOK
9 Pa6 JI 1
aboTa CHITH! JIoperta https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
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bubmuoreka [JOK

1 P
0 cHeHie sanat https://m.eds00.ru/93617bd9
MarsuTtHoe 110J1€ B BEIlIECTBE.
11 deppoMarHeTuky, napa- u bubmorexa HOK
pp > 11ap https://m.edsoo.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOHCTBA
12 ¢deppomaruetukos. [Ipumenenune bubmmoreka LIOK
PP P https://m.edso0.ru/0b58190a
(heppoMarHeTHKoB
13 Pemenne 3agau mo reme "MarautHoe bubmmoreka [IOK
noJie" https://m.eds00.ru/5b55¢307
14 Pemienne 3ama4 mo reme "MarauTHoe bu6moreka [IOK
noJie" https://m.edsoo.ru/41c4ae8a
SIBneHue ANEKTPOMAarHUTHON
15 WH nu. [ToTok BeKTOpa MarHUTHOM bubmorexa IOK
A, P https://m.edsoo.ru/b3efa0cl
WHIYKITUH
bu6mmoreka [IOK
16 D/1C
AC unnykumn https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUH bubnuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpeoe anektpuueckoe noJie. Toku bubnuoreka [JOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKUNH B ABMXKYIIUXCS bubnunoreka [JOK
MPOBOTHUKAX https://m.edsoo.ru/0235cc02
bubmuoreka [JOK
20 P
CHICHHE saAat https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 I1 JI
PABIIIO SeHa https://m.edsoo.ru/bbc22726
22 NupykruBHOCTH. KaTymika bubnuoreka [IOK



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
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https://m.edsoo.ru/bbc22726

HWHAYKTUBHOCTHU B ICIIH IMTOCTOAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

SAsnenue camounaykiuu. J/C

bub6mmoreka [{OK

23
CaMOMHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIS KaTYIIKU C bubnuorexa [JOK
TOKOM. DJIEKTPOMarHuTHOE IoJie https://m.edsoo.ru/b3cOad1l
bubmmoreka [{OK
25 Pemenne 3ama
HHCHHIE a1t https://m.edso0.ru/88f69d2b
26 O0600611eHrEe U crucTeMaTu3anus bubnuorexa [JOK
3HaHUM N0 TeMe "DnekTpoarHaMuka' https://m.edso0.ru/76484025
97 KonTponbnas paborta no teme bubnuoreka [IOK
"OnexrpoauHamMuka" https://m.edsoo.ru/8ae09b98
Konebarennuas cucreMa. CBoOOIHEIE
28 KkoseOanus. "'apmMoHnueckue bubmmorexa [OK
AP https://m.edsoo.ru/7c1db385
KoJie0anust
29 KunemaTtnueckoe n JMHAMHUYECKOE bubmuorexa [JOK
onrcaHue KojaedaTeIbHbIX IBUKEHUN https://m.edsoo.ru/87ce9498
DHepreTuyeckoe onucanue. Boioa
IMHAMHAYECKOr0 OIMUCAHUS
30 TapMOHUYECKUX KOJICOaHUH U3 UX bubmmorexa [IOK
P https://m.edso0.ru/e3c99692
SHEPTreTUYECKOT0 ¥ KHHEMAaTHYECKOTO
OITHMCAaHUS
bubmuoreka [JOK
31 Ammuryna u ¢dasa KojieOaHui
yrau ¢ https://m.edsoo.ru/7a0c439a
[Tepron 1 yacToTa KoJIeOaHHIA.
39 [Tepro ManbIx cBOOOIHBIX bu6mmoreka [JOK

KoJIe0aHnii MAaTEMAaTHYECKOTO
MasTHUKa. [lepros cBoOOTHBIX

https://m.edsoo.ru/e0399319
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KoJIe0aHUN IPYKUHHOTO MasiTHUKA

33 3aryxaromue KojaeoaHusl. bubnmoreka [JOK
Brnyxnennsie konebanus. Pezonanc https://m.edso0.ru/72e93d09
bubmmoreka [{OK
34 AB o
TOROTICOARIA https://m.edsoo.ru/6add2644
bubmmoreka [{OK
35 Pemrenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koH(pepeuus "MexaHnueckue
36 K(I))J'Ie6aHI/I5(Ib BpM ILIKaJH)HLIx bubnmorexa LHOK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O00011IeHNe U CUCTEMATU3 AL
37 3HAHUU 110 TeMe "MexaHndeckue bubmorexa LOK
| https://m.edsoo.ru/eb84182f
KoJie0anust
DNeKTpOMarHUTHBIE KOJICOaHusI. bubnuoreka [IOK
38 .
KonebaTenpHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUTUTYIbI
39 3apsiga KOHAEHcATOpa ¢ aMILIUTYI0N bubmnorexa [IOK
P A p YA https://m.edso0.ru/093f9afl
CWJIBI TOKA B KOJICOATEIIPHOM KOHTYpE
40 3aKOH COXpaHEHUs SHEPTUH B bubnuoreka [JOK
HJIeaTbHOM K0JIe0aTEIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aryxaromye 3JI1eKTPOMardHuTHEIE
yXarott P bubnuoreka [JOK
41 kosebanus. BeiHyX/1eHHBIC
https://m.edso0.ru/5e668619
AIICKTPOMArHUTHBIC KOJICOaHUS
IlepemenHsIl TOK. Pe3uctop u
42 KOII{3 €HCaTop B IIENH II€ eMI;HHoro bubmiorexa LOK
a pBH p https://m.edso0.ru/84836152
TOKa
43 Karymka HHIyKTUBHOCTH B LIENTU bubnuorexa [IOK
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IIEPEMEHHOT0 TOKa

https://m.edsoo.ru/cfa307af

3axoH Oma Juis 3IEeKTPUYECKO Lienu

bubmuoreka [JOK

44
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIIINTYIHOC U JICHCTBYIONICE bubmorexa HOK
M a yrot https://m.edsoo.ru/1cac6cic
3HAUEHUE CHJIBI TOKA W HAMPSHKCHHUS
46 Pe3oHaHC B IEKTPUUYECKOH 1IEH bubmiorexa HOK
p https://m.eds00.ru/087506df
bu6mmoreka [IOK
47 Pemenne 3ama
HICHAE sa7ad https://m.edso00.ru/a16836a4
WneanpHenif TpanchopMaTop.
48 HHOI/I?,BO CTBE ne(be paqa I/Ip bubmorexa HOK
p a » TTEpest 5 https://m.edsoo.ru/f97418ae
MOTpeOJICHNE AIIEKTPUICCKOW DSHEPTHH
DKOJIOTUYECKUE PUCKH TIPH
MPOU3BOACTBE ICKTPOIHEPIUH.
49 KanT j I/ICHOJ‘II:SO]faHI/IHp bubmorera [IOK
YARTYP . https://m.edso0.ru/a6f74d93
AIEKTPOIHEPTUH B TIOBCEAHEBHOM
JKU3HU
bu6mmoreka [IOK
50 Pemenne
HICHHC saat https://m.edsoo.ru/ee6677ed
bu6mmoreka [JOK
51 P
CHICHHE saAat https://m.edsoo.ru/7cab59f8
O000I11IeHNE U CUCTEMATH3ALIUSI
. " bubnnoreka [JOK
52 3HaHUH 1O TeMe "DJIEKTPOMarHuTHBIC
" https://m.edsoo.ru/401024a9
KoneOaHus
53 MexaHUYeCKHE BOJIHBI. bu6mmoreka [JOK
XapaKkTepUCTUKU MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bu6mmoreka [JOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTEepUCTUKH 3ByKa bubmiorexa LIOK
https://m.edso0.ru/138b6f09
56 Wudpassyk u ynerpassyk. LllymoBoe bubnuorexa [JOK
3arpsi3HEHUE OKPYKaIOLIEN CpeIbl https://m.edso0.ru/7380038f
bu6mmoreka [IOK
> Pemmenme sz https://m.edsoo.ru/cfd918bf
58 ONeKTpOMarHUTHbIE BOJHBI. bubnnorexa [JOK
N3nydeHne 3JIeKTPOMarHUTHBIX BOJTH https://m.edsoo.ru/714e5db1
59 DHEpPrus MMEKTPOMAarHUTHBIX BOJIH. bubmuorexa [JOK
CBolicTBa AJIEKTPOMArHUTHBIX BOJH https://m.edso00.ru/d01b818c
[Ikaya 31eKTpOMarHUTHBIX BOJIH.
60 [TpumeHeHwe AIIeKTpOMarHUTHBIX bubamorera LOK
https://m.edsoo.ru/49be1f9e
BOJIH B TEXHHUKE U OBITY
[IpuHIMOBI paguOCBsI3U U
61 TeJeBUACHUS. Paqnookanmsi. bubnuorexa [JOK
DIJIEKTPOMArHUTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96f1f8
OKpY’Karollen cpeibl
62 KonTtponpHas padoTa o treme bubnuoreka [JOK
"Konebanus u BoJiHbI" https://m.edsoo.ru/4f7985a0
63 Caet. 3aKOH NPSAMOJIMHENHOTO bubnunoreka [JOK
pacnpocTpaHeHus CBeTa https://m.eds00.ru/f9566406
Pemenue 3a1au Ha mpuMeHEHHE
64 3aKOHA IPSIMOJIMHEHHOTO bubmorexa HOK
https://m.edsoo.ru/ea32d455
pacrpoCTpaHEeHHs CBETa
65 Otpaxenue cera. [1nockoe 3epkaino. bubnuoreka [JOK
Cdepuueckoe 3epkaino https://m.edsoo.ru/a005d2bb
66 IIpenomnenue ceeta. AGCOTIOTHBIN U bubnuoreka [IOK



https://m.edsoo.ru/d9ae1000
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https://m.edsoo.ru/7380038f
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https://m.edsoo.ru/ea32d455
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OTHOCHUTEIbHEIN IOKa3aTelb
npenomieHnus. [loiHOe BHyTpeHHEE
oTpaxkeHue. [IpenenbHbli yron
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3aga4u Ha npuMeHEHUE

bubmmoreka [{OK

67 3aKOHOB OTPaXKe eJIOMJIE
KOHOB OTPWKCHHA 1 HPEIOMICHIA https://m.edsoo.ru/49d830a9
cBeTa
Xon nyden B mpusme. Jlucnepeust
. bubnuorexa [JOK
68 cBera. CI0KHBIN cocTaB OeJIoro CBeTa.
https://m.edsoo.ru/d8elc3be
[Ber
69 JIun3el. DOKyCHOE pacCTOSIHUE U bubmuorexa [JOK
OIITHUECKAs CUJIA JIMH3EI https://m.edso0.ru/60441359
70 [TocTpoenue n3o0paxeHuil B TMH3aX U bubnuoreka [IOK
HX CHUCTEMaX. YBeJIMYeHHE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenne 3agau Ha mocTpoeHue
71 N300paKEeHUI, HOJIYYaEMBIX C bubmorexa LOK
P ’ i https://m.edso0.ru/5a868f09
IIOMOIIBIO JINH3
72 I';ma3 kak onTuyeckas cucrema Eubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipeaesnst
73 IPUMEHUMOCTH F'€OMETPUUECKON bubnmorexa [IOK
p p https://m.edsoo.ru/cd174a10
ONTHUKU
74 CkopocTb cBETa U METOBI €€ bubnnoreka [JOK
U3MEpEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75
Jlucniepens caera https://m.edsoo.ru/lel6cc6e
b K
76 WnTepdepenius ceera nommorexa L10

https://m.edsoo.ru/5fc0c638
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KorepeHTHblE ICTOUHUKH. Y CIIOBHS

77 HaOIIO/ICHUSI MAKCUMYMOB U bubmorexa LOK
https://m.edso0.ru/c6416d48
MHUHHUMYMOB
bub6mmoreka [{OK
8 Pemterme sazat https://m.edsocI)_.[ ru/3061de2b
bubmmoreka [{OK
7 TpuvieHeHHe HHTCpgepeHLIHn https:// m.edSO(])_.[ ru/668edbc8
bubmmoreka [{OK
80 Jlucppaxiua caera https:// m.edSO(])_.[ ru/12ed04b5
81 JudpakuroHHas pemeéTka. Y cioBue bubnuoreka [IOK
HaOJI0/IEHUS TJIaBHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
bubmoreka [IOK
82 Pemterre sazas https:// m.edso;I ru/d58c411a
83 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edso0.ru/e9890fe9
bubnuorexa [JOK
84 Pemterme saza https:// m.edso;I ru/c56¢8158
85 CBeTOBBIC SIBJICHUS B IPUPOJIC bubmmorexa [JOK
https://m.edso0.ru/0b36363d
86 O0o00IIeHNE B CHCTEMAaTH3aLIHS bubnuoreka [JOK
3HaHui 1mo Teme "OnTuka" https://m.edso00.ru/8a14748b
87 KonTtponsHas pabora o teme bubnnoreka [JOK
«OnTuka» https://m.edso0.ru/82315dd4
['paHuIIBI MPUMEHUMOCTH
88 KJIACCUYECKOU MEXaHUKH. 3aKOHBI bubmuoreka [JOK
ANEKTPOIMHAMUKHI U ITPUHLIUI https://m.edsoo.ru/cObd77ch
OTHOCHTEIILHOCTH
89 IlocTynatel ciennaabHONU TEOPUU bubnuoreka [IOK
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OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c56f05ch

IIpocTpaHCTBEHHO-BPEMEHHOU

unTepBai. [IpeodpasoBanus Jlopenua.

VYcnoBue npU4UHHOCTH.

bubmmoreka [{OK

90
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3ameIcHIEe BPEMEHHU M COKpAIICHHE
JUTHHBI
01 DHEprusi U UMIYJbC PEISITUBUCTCKOM bubnuorexa [JOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs13b MacChI C SHEPTHEN U
92 AMITYJIbCOM PEIISITUBHCTCKOM bubmorexa [TOK
y p https://m.edso0.ru/b6258ffa
YaCTHIIBI. DHEPTHUS TIOKOS
93 PaBHOBeCHOE TEIUIOBOE U3TyUEHUE bubmorera [JOK
e https://m.edso0.ru/f54035a5
bu6mmoreka [IOK
%4 3aKOH cMemierns BriHa https://m.edsoo.ru/1c5ff752
95 I'mnotesa M. [lmanka o kBaHTax. bubmuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
96 2
HEPIIA H HMITYJIHC (OTOHA https://m.edsoo.ru/7fb307ec
97 dotorpdext. OnbiTer A. T'. bubnunoreka [JOK
CroneroBa. 3akoHbl hoTodhdhekra https://m.edso0.ru/8c68e5b9
YpaBHeHue DUHILITEHA 1S
98 dboTtorddexra. "KpacHas rpanuma" bubmmorexa [IOK
P partHit https://m.edsoo.ru/01ef4556
¢dorordpdexra
99 Jasnenue ceeta. Onbith [1. H. bubmuoreka [JOK
JleGeneBa https://m.edso00.ru/64b4f966
100 BoaHoBbBIC CBOMCTBA YaCTHI] bu6mmoreka [JOK
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https://m.edsoo.ru/b6258ffa
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https://m.edsoo.ru/a5ffa218
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https://m.edsoo.ru/f59cfcec

Bounnsl e bpoiiis. [lnuHa BOJIHBL 1€

. bubnuorexa [JOK
101 b
0 POHIA H PasMepet OGH%CTH https.//m.edsoo.ru/5df8bafl
JIOKAJM3aIMK JIBIKYIICHCS YaCTULIBI
N bubnuorexa [JOK
102 K -
0 OPHYCIYIAPHOBOMHOBOI AyATHEM https://m.edsoo.ru/8ccab62a
103 Judpakuust 37€eKTPOHOB Ha bubnuorexa [JOK
KpHCTaJuIax https://m.edsoo.ru/30dbal8c
Crnennduka u3mMepeHuid B MUKPOMUPE.
i P N P vp bubmmoreka [{OK
104 CooTHOLIEHHS HEONTPEACIEHHOCTEN
. https://m.edso0.ru/65783dec
I'eitzenbepra
bu6moreka [IOK
105 Peuerne rpadrrieckix sanas https://m.edsoo.ru/e70195bd
N bu6mmoreka [IOK
106 Pewnertie pacu€ribix satat https://m.edsoo.ru/ee9b3182
KonTtponpHas paboTa o TemMam: BuG 1OK
" . i nonmoTexa
107 OCHOBHU C10% K"OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOH Jyasiu3m
OnBITHI IO UCCIEAOBAHUIO CTPOCHUS
bu6mmoreka [IOK
108 atoma. [lmtanerapnas Mozenp aroma
https://m.edsoo.ru/312b750a
Pezepdopna
bubmuoreka [JOK
109 I1 b
OCTyIatht Hopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE#R bubnunoreka [JOK
SHEPIruM aToMa BOJAOpOAA https://m.edsoo.ru/cf74blla
11 CHnoOHTaHHOE U BBIHYXJCHHOE bubnuoreka [JOK
U3JIy4CHHE CBETA https://m.edso0.ru/f945d85¢c
112 Jlazep bubnuorexa [IOK
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https://m.edsoo.ru/2288a0c4

113

Hyxnonnas mozeins supa
I'eiizenOepra-lBanenko. 3apsn u
MaccOBOE YUCIIO sapa. M30Toms!.
PannoakTuBHOCTH

bubmmoreka [{OK
https://m.edsoo.ru/34adasde

114

3aKoH paJMO0aKTUBHOTO pacraja.
CBoiicTBa HOHU3UPYIOIIETO
n3inydeHus. BousHue
PaZvoaKTUBHOCTH HA KUBBIE
opranusmsl. /lozumerpus

bubmmoreka [{OK
https://m.edsoo.ru/aab98bef

115

OHeprus CBs31 HyKJIOHOB B siJIpe.
Anepubie cunbl. Jledekt Macchl sapa.
SAnepHblie peakuun. SAnepHeie
peakTopsl. [IpoGneMsl ynpapiseMoro
TEPMOSIAEPHOTO CHUHTE3A.
DKOJIOTMYECKUE aCIEKThI PA3BUTHS
SAJIEPHOU SHEPTETUKHU

bu6moreka [IOK
https://m.edsoo.ru/ff1758d0

116

MeTopl perucTpanuu u

HCCICA0BaHUA JICMCHTAPHBIX YaCTHLI.

DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS.
bapuoHb1, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtangapTHOM
MoJienu. KBapk-rimirooHHas Moielb
aZpOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/lac08a5b

117

®duzuka 3a npenenamu CTaHaapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBO Qusnueckoi
KapTUHBI MUpa

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37

118

OTansl Pa3BUTHA aCTPOHOMUHU.

bu6mmoreka [JOK
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3HaueHue aCTpPOHOMUU

https://m.edsoo.ru/ad73e145

[TpruMeHUMOCTh 3aKOHOB (PU3HUKH IS
0OBSICHEHUS IPUPOIBI KOCMHYECKHIX

bub6mmoreka [{OK

119
00BEKTOB. MeTO Il aCTPOHOMHYECKHX https://m.edso0.ru/39c44028
HCCIEIOBAaHUN
CoBpeMeHHbBIE ONITHYECKUE
bubmmoreka [{OK
120 TEJICCKOTIBI, PaIOTEICCKOIIBI,
https://m.edso0.ru/4877aale
BHeaTMoc(epHast aCTpPOHOMHUS
Bup 3Bé3nnoro nebda. Co3se3nus,
121 SIpPKHE 3BE3JILI, IUTAHETHI, UX BUAUMOE bubmmorexa LHOK
p ’ ’ https://m.edsoo.ru/aac588eb
TIBUJKEHUE
Comaneunas cucrema. CouHiie.
122 CoJtHeyHas aKTUBHOCTE. MICTOYHUK bubmmorexa [TOK
. https://m.edso00.ru/22748eb4
sHepruu CoJiHIa U 3BE3]T
3BE3/bI, UX OCHOBHEIE
123 XapaKTepuCcTUKH. J[marpamma bubmorera [IOK
| Paicrep . P | https://m.eds00.ru/42169944
CHEKTPaIbHBIN KJIaCC — CBETUMOCTD
124 3Be3/1bI TJIaBHOM NOCIEN0BATEILHOCTH Eubmorexa HOK
https://m.edsoo.ru/b3ch766¢
Buyrpennee ctpoenue 3BE31.
125 CoBpeMeHHbIE ITPEACTABICHUS O bubnunoreka [JOK
MPOUCXO0XKACHUHU U 3BoJItoIMK CoJIHIIa https://m.edsoo.ru/d09da494
M 3BE311. DTaIbl )KU3HU 3BE3]
Muneunsiii [lyrs — Hama ["anaktuka.
126 Tune! ranaktuk. YépHrle OLIPEI B bubmnorexa [IOK
P P https://m.edsoo.ru/7cd10a0a
SIpax TalaKTUK
127 Bcenennas. Pacunpennie BeeneHHOM. bubnunoreka [JOK

3akoH Xa06ma. Teopust bomibiioro

https://m.edsoo.ru/3dbdf0d2
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B3phbIBa. PenukToBoe H3JIYYCHUC

128

MacmralHas cTpykrypa Beenennoii.
MeraraiakTuka

bubmuoreka [JOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl acTpOHOMUU

bubmmoreka [{OK
https://m.edsoo.ru/d37d9ffe

130

®uU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue MarHUTHOTO TTOJIS
MOCTOSTHHBIX MAarHUTOB" MJIN
"UccnenoBaHue CBOMCTB
(dheppoMarHeTUKoB" WK
"UccneqoBanue IeUCTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

bubmmoreka [IOK
https://m.edsoo.ru/67361aef

131

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue cuiibl Ammepa’ uinu
"N3ydyeHune 3aBUCUMOCTH CHJIbI
Amrepa OT CuJIbl TOKa'" Win
"OnpenenieHue MarHUTHOM MHYKIIUU
Ha OCHOBE U3MEPEHUs CHIIbl AMriepa"

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

132

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBaHue IBICHUSI
3JIEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenrie MHAYKIIMU BUXPEBOTO
MarHUTHOTO HOosA"

https://m.edsoo.ru/c36658da

133

Ou3nyecKuil MPakTUKyM IO TEME
"UccnemoBanue sIBICHUS
camounnaykuuu" win "Coopka Moienu
3JIEKTPOMarHUTHOIO reHeparopa’

bu6mmoreka [JOK
https://m.edsoo.ru/b8fh6391

134

Du3N4EeCKUi IPAKTUKYM I10 TEME

bu6mmoreka [JOK
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"N3mepenue nepruoaa CBOOOHBIX
KoJieOaHU HUTSHOTO U IPY>KUHHOTO
MasiTHUKOB"

https://m.edsoo.ru/5d159d35

135

PuU3NYECKUH IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHme SHEPTUH B
NPYXKUHHOM MasiTHUKE"

bubmmoreka [{OK
https://m.edsoo.ru/a28026bd

136

@uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue nmepeMeHHOTo ToKa
yepes MoCiIeI0BaTeNIbHO COeTMHEHHBIE
KOHJIEHCATOP, KaTylIKy U pe3ucTop”
nin "HccnenoBanue paboTsl
HCTOYHUKOB CBETA B IIENH
MIEPEMEHHOTO TOKa"

bu6mmoreka [IOK
https://m.edsoo.ru/89dc2d90

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHune mapameTpoB 3ByKOBOM
BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

138

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue nokazaresst
MpeToOMJICHHUSI CTEKJIA" Uin
"[Tomyuenue n300pakeHUsI B CHCTEME
13 IUIOCKOTO 3€pKajia v JIMH3bI"

bu6mmoreka [JOK
https://m.edsoo.ru/42569eal

139

Ou3nyecKuil MPakTUKyM IO TEME
"UccneqoBaHue 3aBUCUMOCTH
(hOKYCHOTO paccTOsSHUS OT BELIECTBA
(Ha IpUIMEpE KUIKUX JIMH3)" WIIN
"N3mepenne GOKyCHOTO pacCTOSTHHS
paccenBaroIIMX JIUH3"

bubmuoreka [JOK
https://m.edsoo.ru/b879fb3f

140

DuU3NYECKUN IIPAKTUKYM I10 TEME
"Habmonenue audpakuuu,

bu6mmoreka [JOK
https://m.edsoo.ru/8b7ac737
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uHTepEPEHINH U TOJSPU3ALIH
ceera"

141

PuU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTull (1o
boTorpadusiM TPEKOB 3apsIKESHHBIX
YaCTHI[ B MAarHUTHOM Ti0J1e)"

bubmmoreka [{OK
https://m.edsoo.ru/63756¢47

142

®uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBe uccienoBanus Gororddexra"
nimy "HccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUOJ OT
HaIpsKEeHHs "

bu6moreka [IOK
https://m.edsoo.ru/eb916f82

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue cekTpa
pa3peKeHHOTO aTOMapHOT0 BOJAOPOAA
Y U3MEpPEeHHe MoCcTosIHHOM Prundepra"

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

144

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue paiiOaKTUBHOTO
(hoHa ¢ ucnoyib30BaHNEM J03uMeTpa’
unu "V3ydeHue noromnieHus oera-
YacTHUIl aJIIOMUHUEM"

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

145

du3ndecKuil MPaKTHKYM 110 TEMe
"Habaroneuus 38€30H0T0 HEDOA
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM KOMIBIOTEPHBIX
MIPUIIOKSHUH I OTIPEIeIICHUs
MOJIOKEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
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https://m.edsoo.ru/c3dabe6e
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co3Be3usi CeBepHOro MoJIylapus 1
spkue 3BE3p1" win "HabmoneHus B
teneckon JIyHbl, IUIaHET,
TYMaHHOCTEH M 3BE3AHBIX CKOTUIICHHI"

O06001IeHne 1 cUCTEMaTH3AIUS
3HaHui. Posb GU3MKK 1 aCTPOHOMUM B

. . bubnuorexa [JOK
146 SKOHOMMYECKOM, TEXHOJIOTHISCKOM,
N N https://m.edsoo.ru/ad6ddeed
COLIMAJIBHOM M 3TUYECKOM cepax
JCATEILHOCTH YeJIOBEKa
O06o00meHre U CHCTEMaTH3aITHS
147 3HaHui. Posib 1 MecTo pu3uKu U bubnuoreka [IOK
aCTPOHOMHUHU B COBPEMEHHOW HAyYHOU https://m.edso0.ru/18f19f7c
KapTUHE MHUpa
O06o01enre U cucTeMaTru3aus
3HaHu#. Posib pusnueckoit Teopuu B
OPMHUPOBAHHH MPECTABICHUHN O
(opap N P bu6mmoreka [IOK
148 (bM3UYeCKO KapTHHE MUPA, MECTO
. https://m.edsoo.ru/e7d400f4
(bM3UYeCKON KapTUHBI MUPA B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MMPEJCTABICHUNA O IPUPOJIC
149 O06o00IIeHNE B CHCTEMAaTH3aLIH bubnuoreka [JOK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/b032fcab
150 O00011IeHNE U CUCTEMATH3ALMS bu6mmoreka [JOK
3HaHui no Teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O000I11IeHNE U CUCTEMATH3ALIUSI bu6mmoreka [JOK
3HaHui no teme "J[uHamuka" https://m.edsoo.ru/2dfbafc5
O06o01IeHre 1 cucTeMaTru3amus
o " bu6mmoreka [JOK
152 3HaHu# no TeMe "CraTtuka TBEpAOTO

tena"

https://m.edsoo.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
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O0001IEeHHUE U CUCTEMATU3ALIUS

bubmuoreka [JOK

153 3HAHUM MO TeMe "3aKOHBbI COXpPaHEHUS
B MexamKe" P https://m.edsoo.ru/32a4d1a0
O06o001IeHre U CHCTeMAaTH3aIus Eut6 OK
154 3HaHuM Mo Teme "OCHOBBI htI;Isz'I/I;I;TeecIi:)?ru/ed44Oca8
MOJICKYJISIPHO-KMHETHYECKO# Teopun" T '
O06o01enre U cucTeMaTu3arus Bt OK
155 3HaHMM 1o TeMe "TepMoauHaMUKa. nommoreka L{
O — https://m.edso0.ru/c63f7c10
O06o01enre U cucTeMaTu3arus
156 3HaHMM 10 TeMe "ArperaTHbie bubnuoreka [IOK
COCTOsIHMS BemecTBa. Pa3oBbie https://m.edso0.ru/1d36b5b1
nepexopr"
O06o01enre U cucTeMaTru3arus Eu6 OK
. OTeKa
157 3HaHUH 10 TeMe "DIEeKTPUUIECKOe nosmotera I
ore” https://m.edsoo.ru/3bf0def9
oI
O000111eHNE U CUCTEMATU3ALMS Eu6 OK
. . e
158 3HaHu# 1o TeMe "TlocTosIHHBIN ubmorexa I
exTpUecKuii TOK" https://m.edso0.ru/71453ee6
)]
O06o01eHre 1 cucTeMaTru3amus Eu6 OK
. e
159 3HaHUH 10 TeMe "TOKH B pa3IuIHBIX nosmotera I
" https://m.edsoo.ru/3d40077a
cpenax
160 O000I11IeHNE U CUCTEMATH3ALIUSI bu6mmoreka [JOK
3HaHUM no Teme "MarautHoe nose" https://m.edsoo.ru/3b4c06ae
PesepBHrIit ypok. O600IIeHNE 1
bubmuoreka [JOK
161 CHUCTeMaTH3allusl 3HaHUH 10 TEMe . i
" HeKTpOMATHHTHAS MHAYKIA" https://m.edso0.ru/053e2248
162 PezepBHblit ypok. O0oO01IEHNE U bubnuoreka [IOK



https://m.edsoo.ru/32a4d1a0
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CHCTEMATHU3ALMS 3HAHUM [0 TEME
"Mexanudeckue kojaeoanus"

https://m.edsoo.ru/d6310bfd

PesepBHeIit ypok. O600IICHNE 1

163 CHCTEMATH3ALMS 3HAHUI [0 TEME bubnmorexa LHOK
" " https://m.edsoo.ru/5e2bb83d
DNEKTPOMAarHUTHBIE KOJICOAHS
PesepBubiit ypok. O60011eHIE 1
164 CUCTEeMaTH3alMsI 3HaHUH 10 TeMe bubmmoreka [{OK
"MexaHnYecKue U 3JEKTPOMArHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBurrii ypok. O000111€HIE U
165 CI/ICTIe)MaTI/I?,Zp WS 3HAHUH 110 TEME bubmmorexa [IOK
" " " https://m.edsoo.ru/52ad1603
Onrtuka
PesepBurrii ypok. O000111€HIE U
P P fll bubmuorexa [JOK
166 CUCTEMATHU3ALINA 3HAHUH I10 TEME
" " https://m.edsoo.ru/5hec1c65
OcHaoBrl CTO
PesepBuEblil ypok. O000IIIEHNE U
167 CPICTIe)MaTHSZEHSI 3HAHUHU 110 TEME bubmorexa LOK
" . " https://m.edsoo.ru/f7¢59d38
KopryckysipHO-BOJTHOBOM JTyalii3m
PesepBusblil ypok. O000IIIEHHE U
P P N bu6mmoreka [IOK
168 CUCTEMATHU3ALNA 3HAHUA 10 TEME
" " https://m.edso0.ru/1f511654
dusnka atoma
PesepBurlit ypok. O6001IeHNE U
169 CHCTEMAaTHU3alMs 3HAaHUH 10 TeMe bubnuoreka [JOK
"®duzrka aTOMHOTO si/Ipa U https://m.edsoo.ru/905c5ce0
3JIeMEHTapHbIX YyacTull”
PesepBHeIiil ypok. O000IIEHE U
P P N bubnuoreka [JOK
170 CHUCTEMATHU3AaIHA 3HAHUH 110 TEME

"OneMeHThl acTpoPpu3nKu"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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