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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YypoBHE cpeAaHero oOuero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3yslbTaTaM OCBOECHHS
OCHOBHOM o0Opa3oBaTenbHOU Mporpammel, mnpeacraBieHHbix B ®I'OC COO, a
Takxke ¢ yu€toMm (enepanbHOl paboueld mporpamMmbl BocnuTanus v Konuenmuu
npenoaaBaHus yueoHoro npeameta «Puszuka» B 00pa3oBaTEIbHBIX OPraHU3aIUsIX
Poccuiickoit ~ depeparuu,  peaJM3yIOMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COACpIKAHUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U pa3/eioB
y4eOHOr0 TpeaMera ¢ y4e€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM  y4eOHOTO TMpOoIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma 1o ¢u3uke naéT MpeicTaBlIECHUE O LENAX, COAEpN aHUM, OoOIen
CTpaTerus OOYy4YCHMs, BOCIHUTAHUS W PA3BUTUS OOYYAIOIMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKd YriiyOJIEHHOTO YpPOBHSI IMO3BOJISIET PEATM30BATh
3a/1ayu MPO(ECCUOHATLHON OpPHUEHTAIMM, HANPABICHO HA CO3JaHHUE YCIOBUU IS
NPOSIBJICHNSI CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MnpodecCUOHATBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme 1o ¢usnuke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PM3UKH HAa YPOBHE CPEIHETO OOIIEro 00pa30BaHMs: JIUYHOCTHBIE,
METanpeIMeTHbIe, TpeAMeTHble (Ha  yriyonéHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM H TPEIMETHBIM pe3yJbTaTaM O0O0yYalolUuXCs, OCBOMBIINX
nmporpaMMmy 1o (¢GHU3UKE Ha YpPOBHE CpeIHero oOmero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBbIE pEe3yJbTaThl OCBOEHHUS Kypca (GU3MKM Ha YriayOnEéHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTAThI 10 TOJIaM O0yUEHHS;

cojiepkaHue yueOHoro npeamera «@u3nka» mo rogaM 00y4deHus.

[Iporpamma 1o ¢Qu3uke wMEeT NPUMEPHBIH XapakTep W MOXKET OBIThH
MCIIOJIb30BaHa YUYUTEISAMU (DU3UKH TSI COCTABIICHUSI CBOMX pab0OUUX MPOTPamMM.

[Iporpamma no ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTENEH U
MPEAOCTABISIET BO3MOXXHOCTH I pealiu3alliid  Pa3lIMyHbIX METOJIMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
coxXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka O HauOosiee OOUIMX 3aKOHAaX MPHUPOAbI, BBICTyIas B
KayecTBe y4eOHOIo IpeJMeTa B LIKOJE, BHOCUT CYIIECTBEHHBIA BKIIaJl B CUCTEMY
3HaHMM 00 okpyskaromem mupe. LIkonbHbIN Kype PU3NKN — cucTeMooOpa3yomui
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (U3NUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBICHHM, M3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUP ONpefenuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKH BHOCHUT OCHOBHOM BKJIaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa 00ydarmierocs, B GOpMUPOBAHUE YMEHHUN NMPUMEHSATh HAYYHBIM
METO/ TO3HAHUSI TIPU BBIMOJTHEHUH UMU YU€OHBIX UCCIIEIOBAHUM.

B ocHOBY Kkypca (hu3uKH Ha YpOBHE CpeHEr0 0011ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHLMIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBIS€TCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX Pa3fesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOMN (PU3UKH.

Hoen cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qusnmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUU, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peannzanus NpeanoiaracT HCHOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMAaNa (U3MYECKON HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BUTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc dusuku yriyOoi€HHOTo ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN M3YYEHHBIX TEOpUM M 3aKOHOB. lIpu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTABICHUNA U COBPEMEHHBbIE TEXHHYECKHE YCTpOMCTBa, U
TE€XHOJIOTHH.

Hoea 3xkonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX SKOJOTHYECKHMM MpoOsieMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW U TEXHOJOTHM, a TakkKe OOCYKICHHS
npo6JieM palMoOHATIBHOTO MPUPOIOIIOIB30BAHMS M KOJIOTHUECKOi 0e30MacHOCTH.

OcBoeHue cofepx’aHus MPOrpaMMbl 10 (PU3UKE TOIKHO OBITH MOCTPOSHO Ha
MPUHIMIAX CHCTEMHO-AEATENLHOCTHOTO moaxoaa. Jims ¢usuku peamuzammst 3TUX
MIPUHIIMIIOB 0a3UpyeTCs HA UCIOJIb30BAHUM CaMOCTOSTENIBHOTO AKCIIEPUMEHTA KaK
MOCTOSIHHO JelcTBYyromero (akropa ydeoHoro mporecca. s yrimyOnéHHOTO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (DPOHTAIBHBIC YUYEHWYCCKHUE OIBITHI TPU W3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
aBa crmocoba peanm3anmuu  (U3MUECKOTO TMpakTukyma. B mepBom ciywae
MpakTUKyM npoBoautcs naubo B koHEe 10 u 11 knaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoll cmocod — 3To
WHTerpaius padoT MpakTUKyMa B CHCTEMY JabOpaTOpHBIX pabdoOT, KOTOpPHIC
MPOBOMSITCS B Mpoliecce u3zydeHus paszzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOIIaroBOi HHCTPYKIUH.

B nmporpamme mo ¢u3uMke cucreMa YYCHHMUYECKOTO JKCIEpHUMEHTa,
7abopaTopHBIX pabOT M MPAaKTHKyMa TpEJCTaBICHA €IUHBIM IepedyHeM. Brioop
TEMATUKHA JIJI OTUX BUIOB YYCHHUYECKHX IMPAKTHUYECKHX Pa0dOT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIBFHOTO MPoIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
TUIAHUPOBAaHUsI W OCHamleHus kaOuwHeTa ¢(ms3uku. [lpm 3TOoM obecreunBaeTCs
OBJIaJICHWE OOYYalONIMMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBAHUS 3aBHUCHUMOCTEH (PU3NYECKHX BEJIMYMH M TOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

bonblioe BHUMaHHE YIEISETCS PEIICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHON W HESIBHO 3aJlaHHOM (PU3MYECKON MOJIENbIO, MO3BOJISIONINE MPUMEHSTh
U3y4YCHHbIE 3aKOHBI U 3aKOHOMEPHOCTHM KaK W3 OJHOrO paszfena Kypca, Tak U
UHTETpUpPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS 3aJaHusl Ha OOBSICHEHHE/Npe/CcKa3aHue MPOTEKAHUS
bU3UYeCKUX SBICHUN M MPOIIECCOB B OKPY’KAIOUIEH JKM3HU, TpeOyromue BhIOopa
buznueckoi MOACIU JUIsl CUTYalluy MTPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DI'OC COO k MarepualbHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus JOJIKEH U3y4aThCs B YCIOBUAX
MpeIMEeTHOro KaOuHeTa. B kaOuHeTe (GU3HKKA MOKHO OBITh HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /IS BBIMOJTHEHHUS YKa3aHHBIX B Iporpamme IIo
Gu3NKe YYEHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIIMOHHOE 000pYyJ0BaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OPMUPYETCS B COOTBETCTBHHM C
OPUHIIMTIOM MHWHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MPUMEHEHUH.

JlabopatopHoe 00oOpyJoBaHUE ISl YYEHUUYECKUX MPAKTUYECKUX padoT
dbopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJIHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JIOMKHBI OBITH TMOCTPOEHBI HAa KOMILIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMHA U3y4€HUs (PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOy4YaloIMUXCA K HAYYHOMY
U3YYEHUIO TMPUPOJBI, PA3BUTHE WX HMHTEJUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIEI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3Y4Y€HHUs OCHOB
CTpOEHUSI MaTepUH U (PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIB30BAHUEM (PU3UYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poJNd (U3MKKU Uil pPa3BUTUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE Mpe/ICTaBIICHUN 0 BO3MOXHBIX  cdepax  Oyaymiei
npodeccuoHaIbHOM NIeITeNbHOCTH, CBSI3aHHBIX C (U3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkenue 3TUX Lienied oOecrieyuBaeTcs perieHueM CIeIyIoNUX 3a1a4d B
npolecce u3ydeHus Kypca QU3MKN Ha YPOBHE CPEIHETo 00IIero o0pa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHKM 00 00X (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMHUpOBaHUE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUSA I O0BICHEHHUS
buznueckux SBICHUA B TPHUPOAEC M A NPUHATUS MPAKTHUECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHE CIIOCOOOB pEIIEHUS PA3NUYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MoneIH, aJeKBATHOM YCIOBHUAM 3aJayd, B TOM 4YHCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHUE (PU3NYECKUX OCHOB U TPUHIUIOB JCHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJaMHU CaMOCTOSITEJIbBHOIO IUIAHUPOBAHUS U IPOBEICHHUS
Gu3nYeCKNX OKCIEPUMEHTOB, aHalW3a M HHTEpHpeTanuu  HHpOpMAaIHH,
OIpEJENICHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU MPOECKTHO-HCCIEA0BATEIBCKOM,
TBOPUYECKOM JESATENBHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUuoHaATBHON NesSTEeIbHOCTH, CBI3aHHOMN
¢ pU3HKOIA.

B cootBerctBun ¢ tpedoBanusimu PI'OC COO yrinyOn€HHBI ypOBEHb
u3ydeHuss yudeOHoro mpeamera «®Dusmkay Ha YpOBHE CPEAHETO OOIIETOo
oOpa3zoBaHus BbIOMpaeTcs OOYYAOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
0o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢puszuku (yriyOn€HHbIH YpPOBEHb) Ha YPOBHE CPEIHErO OOIIEro
obOpazoBanus oroautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[lpennaraemerii B mporpamme 1o (Qu3uMke TNepedeHb JTabopaTOpPHBIX H
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NpOBEACHUS JTaO0OPAaTOPHBIX pabOT W OMBITOB C YYETOM WHAMBUAYATHHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTadbHas HayKa o npupoje. HayuHnslii MeToa O3HAHUS U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

OKCIIEpUMEHT U TEOpHsl B Mpollecce Mo3HaHus mpuponbl. Habmionenue u
AKCTIIEPUMEHT B (pu3HKe.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIHbHBIC TPUOOPHI, KOMIIBIOTEPHBIC TATYUKOBBIC CUCTEMBI).

[lorpemHoct  u3MmepeHuid  pusnueckux  BeauuyuH  (abcCoyifoTHas U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHAs TOYKA,
aOCOJIFOTHO TBEPJOE TEeIo, HiAcanbHAs >KUIAKOCTh, WJICATbHBIA Ta3, TOYCUHBIM
3apsin). ['unoreza. @U3NYECKUM 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. Du3nueckas
TEOpHUs.

Pons u mecto ¢uzuku B GOpMHUPOBAHUU COBPEMEHHOW HAayYHOU KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa W HaNpsHKEHUS B LENMU IMOCTOSHHOTO TOKa MPH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1K(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBH)KEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MaTtepuaibHOW TOYKH, €TI0 NPOCKIMU HA OCHU CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpPOCTb (CpelHsIi CKOPOCTh, MIHOBEHHas CKOPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKLUMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUAJIBHOU TOYKH OT BPEMEHHU U M X
rpauKH.

CBobomHOE mMajaeHue. YCKOpeHHue CBOOOJHOro majacHus. J[BuWkeHue Terna,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHetHoe  nBHKeHHE. J[BMKEHHE  MaTepuaJbHOM  TOYKM IO
OKPY)KHOCTHU. YTJoBas M JIMHEWHas CKOpocTh. Ilepmon u yacrora oOpaiiieHwus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOPEHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKECHHE CHApsAOB, LENHbIE, IIECTEpEHYAThIE W PEMEHHBIE IEepelayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanuus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenue nABMWXKeHUS Tena, OPOLIEHHOIO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpagiienre CKOpocTH IpHU ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHuE TyTEH, TPAGKTOPHl, CKOPOCTEHM NBHXKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydeHne HEpaBHOMEPHOTO JBWKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus npu NPSIMOJIMHERHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITIOJIb30BaHUE IUGPOBOIA TaOOpaTOPUN).

N3yuenue nBWwXKeHHs Tena, OpOIIEHHOro Topu3oHTaidbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUUOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
MOJIETAa U HAYAIIbHOM CKOPOCTBIO TeJa.

N3ydeHne IBHKEHMS Tejla IO OKPY)KHOCTH C IOCTOSSHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH TEpUoAa OOpalleHus: KOHUYECKOTr0 MasTHHKA
OT €ro napaMeTpoB.



Tema 2. /lunamuka.

IlepBeiii 3akoH HeroroHa. MHepumanbpHble cucteMmsl otcu€ra. I[lpunHiun
oTHOocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenerneHue,
MIPUMEDPBI).

Macca tena. Cuna. [IlpuHumMn cynepno3uuuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBUBAJICHTHOCTb T'PAaBUTALMOHHON U
UHEPTHOU MacCCBHI.

Cuna TsxecTH. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MAaJIeHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IIJTAHETHI MU OT reorpaduyeckoid IMHPOTHL. JIBUKEHHE
HeOEeCHBIX Tell U UX clyTHUKOB. 3akoHbl Keruepa. [lepBas kocMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBmkymierocs c¢
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TpPHU ABHKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. ['mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOMIIUITHUKM,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue ABMKEHUS T€Nl B MHEPIHMAIBHBIX U HEMHEPLUATIbHBIX CUCTEMaX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOIIEWM  MPUIOKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHHUE B MHEPLUUAIBHONU CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOIEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoi, npaKmuKym.

N3mepeHnre paBHOACHCTBYIONIEH CHIJI TIPH JABM)KCHHH OpycKa MO0 HAKIIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCHUMOCTH BpPEMEHHM JBUKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

N3ydenne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON uepes
nErkuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBucuMocTH Fpp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
KO3 PULIEHTOM TpEeHUSI.

N3ydenue nBuxkeHUs rpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamiaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teity. LIeHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOHYMBOE, Oe3pa3InuHOe PaBHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTbie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne ycliOBHII paBHOBECHS TBEPAOrO Tejla, HMEIOUIETO OCh
BpallCHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp Macc
CUCTEMBI MaTepUaIbHBIX TOUEK. TeopeMa 0 JBHKEHUH IIEHTpa Macc.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umnynbca mMaTepualibHOM TOYKM. [IpencraBieHne O COXpaHEHUU
MOMEHTA UMITYJIbCAa B EHTPATIbHbBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduyeckoe
MpeACTaBIE€HUE Pa0OThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuanbHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MAaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHAIbHBIE CUJbl. [loTeHIManbHAas SHEprus.
[loTenuuanbHast sHeprust ynpyro neopMUpOBaHHON mNpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBHUTAMOHHOM mosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHYTpHU W BHE Iapa). Bropas
KOCMHUYECKasd CKOPOCTh. TpeThsi KOCMUUYECKAs] CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJI. 3AKOH COXPAaHECHUSI MEXaHUYECKON IHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyuM A WI€adbHOM KUJIKOCTH Kak CIEACTBHUE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEp, MPYXKUHHBIA MHUCTOJIET, TUPOCKON, (QUTypHOE KaTaHUEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenne MOITHOCTH CHUJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3aumHble mpeBpalieHus KMHETHYECKOM M MOTEHUHUAIBHOM JHEPrud IIpu
JNEUCTBUU HA TEJIO CUIIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3mepenune nmmyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTA MOJENH JJIEKTPOMOOWIIS UM MOIUTHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJIbCOM CHUJIBL.

HccnenoBanne cOXpaHEeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUMU.

N3Mepenne KUHETUYECKOW Y3HEPTUH TEJIA 10 TOPMO3HOMY Iy TH.

CpaBHeHUE U3MEHEHHS MOTEHIIMATBHON YHEPTUU NMPYKUHBI C pabOTOIl CUIIBI
TPEHUSL.

Onpenenenue pabOTbl CHIIBI TPEHHUS HPHU ABUKEHUM Tela MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MoJsiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU MeopUull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoit Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddysus. bpoyHOBckoe ABWKEHHE. XapaKTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BemiecrBa. Mojaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TEA U OOBSICHEHHE CBOICTB BEIlIECTBA HA OCHOBE 3THUX



Mozeneii. Macca u pasmepel Mosiekyn (aromoB). KonudecTBO BelecTBa.
[Toctostnnass ABorajpo.

TennoBoe paBHOBecue. Temmepatypa u crnocoObl e€ usmepenus. lllkana
temneparyp Llenbcus.

Mogenb ulieaqbHOrO ra3a B MOJEKYJISPHO-KUHETUYECKOM TEOPHUH: YACTHUIIBI
rasa JIBI)KYTCS XaOTUYECKH U HE B3aUMOJCHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcoOTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccel B

ujeaTbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemlecTBa. ['paduueckoe
npeJiCTaBlIeHNnE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MeXJy JaBJICHUEM ©  CpelHed  KUHETUYECKOW  DHepruewu
MOCTYMATEIHHOTO TEIJIOBOTO JBIKCHHUS MOJIEKYJ HUEaTbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETHYECKON TEOPUH UJICaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TEeMITEpaTyphbl TEPMOJMHAMUYECKON CUCTEMBI CO CpeTHEeN
KMHETHYECKON PHEPTHEH MOCTYNaTeIbHOTO TEIMJIOBOTO ABVMKCHUSI €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECCHI: TEPMOMETP,
O6apomeTp, Moy4eHue HaHOMaTEpPUATIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEUIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTe.

Mopnaens onbita TepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTayuiM4ecKuX pemeToK.

HaGmonenne u uccnegoBaHre U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npakmukKym.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO PAaBHOBECHS IpU
TEIUIO0OMEHE MEXTy TOpsiueid U XOJI0THON BOIOM.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIIOJIb30BaHUE
udpoBoii TabopaTopun).

N3y4yeHune n30X0pHOro nporecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEIIHUX YCJIOBUH st
TEpPMOJIMHAMHUYECKOW CHUCTEMBI. BHENIHNE 1 BHyTpeHHHE napamMeTpshl. [lapameTpsl
TEPMOJAMHAMUYECKON CUCTEMBbl KaK CpPEJHHE 3HAYCHUSI BEIUYUH, OMMUCHIBAIOIINX
€€ COCTOSITHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmonnHamuku. CamMONpoW3BOJNIBHAS — pelaKcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mopens uaeanpHOrO Trasa B TEPMOAMHAMHUKE — CHUCTEMA YpPaBHEHUN:
ypaBHeHHe MenaeneeBa—KianeipoHa U BBIpaXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus mpUMEHUMOCTH 3TON MOJIENU: HU3Kasi KOHIICHTPAIUsl YacTHIl, BBICOKHE
TeMIiepatypsl. BeipaskeHue a1 BHyTpEHHEH dHEPIHH OJTHOATOMHOI'O MJI€AIbHOTO
rasa.

KBa3zucratnueckue 1 HECTaATUYECKUE TTPOLIECCHI.

DOnemeHTapHas pabota B TepMOAMHAMUKE. Briuncnenue paboTsl no rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cmocod  U3MEHEHMS  BHYTPEHHEH  SHEpruu
TEPMOJAMHAMUYECKON  CUCTEeMBbl  0e3  coBepiieHust paborel.  KoHBekius,
TEIMJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenno€MkocTh Tema. YaelnbHas W MOJISIPHAs
TEMJIOEMKOCTH BeElIeCTBA. YpaBHeHHE Maliepa. YjaenbHas TeIuiOoTa CrOpaHHs
ToriuBa. Pacy€r KkonmuyecTBa TEmNIOTH MpH  Terionepenave. [lonstue 006
aanabaTHOM mpolecce.

[lepBblii 3ak0H TepMoAMHAMHKH. BHyTpeHHsa odHeprud. KomandectBo
TEIUIOTBI ¥ paboTa Kak Mepbl  M3MEHEHHMs  BHYTPEHHEW  DHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEpPE3
3aJIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJMHAMUYECKOW CHUCTEMBI IPOXOIAUT
eIMHCTBEHHAs aguadara. AOCONIOTHAS TeMIepaTypa.

Bropoii 3akOH TEpMOJMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT 00Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoGpaTuMocTh NPUPOIHBIX ITPOIIECCOB.

[TpuHumner gectBus TernoBbix MamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABurateneil. TemioBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHuueckne yCTpOWCTBA W TEXHOJOTHMYECKUE MPOLECCHI: XOJOIUIbHUK,
KOHJIUIIMOHEp, AW3ENbHbIA W KapOIOpaTOpPHBIA [ABUTATENM, MapoBas TypOUHA,
MOJIyYEHHUE CBEPXHHU3KUX TEMIIEpaTyp, YTWIM3ALUS «TEIUIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIIM3AIMS OMOOPraHUYECKOr0 TOTUIMBA JIJIst
BBIPAOOTKH «TETUIOBOI» M AJICKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne temnepaTypbl Ipu aguadaTUYECKOM PACIIUPEHUU.

Bo3nymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHN YHEPTUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenpbHON TEINIOEMKOCTH.

HccnenoBanue mporecca OCThIBaHUS BEILIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPrUM MEKMOJEKYJISAPHOTO B3aUMOJCHCTBUS U
TEeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue W KumneHue. YeiabHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHHble W HEHachIlEHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JaBJICHUSI HACBIIIEHHOIO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJeiabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanuu TBEpHOro tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TennoBoe pacmimpeHne KUAKOCTEH U TBEPABIX TeJI, 00bEMHOE U JUHEHHOE
pacipenre. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KAaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEeprun B a30BBIX MEPEXOIax.

VYpaBHeHUE TETIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle siBneHus. /[aBnenue noa MCKpUBIEHHON MOBEPXHOCTHIO HKUJIKOCTH.
®opmyna Jlannaca.

TexHnuecknue yCTPOMCTBA M TEXHOJOTMYECKHME MPOLECCHI:  JKUIKHE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX TAPOB.

Kunienne. Kurnenue npy noHM>XK€HHOM J1aBJICHHM.

N3Mepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

UccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCITAPEHUS KUIAKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OIIEHKAa MAaccChl IMapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSIKESHUSI.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucUMOCTH  Jedopmaliii  Pe3UHOBOro  olpasla ot
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auus Tell U €€ NPOSIBICHUA. DJEeKTpuyeckuil 3apsa. JBa Buga
ANEKTPUYECKUX 3apsafaoB. I[IpoBOINHMKH, HOHUAIEKTPUKA U TMOJTYHIPOBOJHHKHU.
DNEeMEHTApHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsaa.

B3aumoperictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymnona.

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

Hamnpsbkéaaocts  anektpudeckoro  moiist.  [IpoOHbnd  3apsa.  Jluauwm
HaIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JIEKTPOCTATUUECKOrO TMoJis. Pa3HOCTh MOTEHUMANOB U
HanpspkeHue. lloTeHumanbHass sHeprus 3apsna B BJIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHuunan snexrpocTaTuyecKoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTHU
MOTEHIMANIOB Il 3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IprHIMI Cynepno3ULY STEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsixeHHOW cdepsl. [lorme
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy miapa. [lone paBHOMEpHO 3apsKeHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBl NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JlvudnekTpuku B AJEKTPOCTATUYECKOM  TIOJIE. JnanekTpuyeckas
MIPOHUILIAEMOCTH BEIIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTDH ILIOCKOIO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3aps>KEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: JJIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TOJI€ ABYX 3aPSIKEHHBIX IJIACTHH.

Mogens a5ekTpoctatTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika U pa3psaakKa KOHJIEHCATopa 4Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOH/IEHCATOpa B YHEPTHUIO
U3JIy4EHUSI CBETOIHO/IA.

N3yueHne npoTekaHus TOKa B LEINH, COJAEpXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanune paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CylmecTBOBaHMS MOCTOSHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHMKH
toka. Hanpsixxkenune U u DJ1C €.

3axkon Oma JiJig yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD CONIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAJAW MNONEPEYHOTO CEUYCHMUS.
Y nenpHO€ CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaJIEIbHOE, CMEIIAHHOE COCAUHEHHE MPOBOIHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH [xoyns—Jlenua.

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

OJIC m BHYTpEHHEE CONPOTUBICHUE HUCTOYHHMKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) DSJIEKTPUYECKOM 1enu. MOIIHOCTh MCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: aMIIEpMETP,
BOJIbTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsKEHUS ISl PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTUBICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUIOIA U TTOTIEPEYHOTO CeUEHUs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

[Ipsamoe uzmepenue IJC. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco0OsI coenMHEeHUsT UICTOYHUKOB Toka, D/[C Gatapeii.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMHM HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padbomol, npaKmMuKym.

HccrenoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenue yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSDKEHUS Ui JIaMIIb
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

Mamepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

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

NccnenoBanne pazHOCTH MOTEHLIMAIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku 6 paznuunvix cpeoax.

DOneKkTpuueckas MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOJIMMOCTh TBEPIBIX METAIIOB. 3aBUCHUMOCTbh COINPOTUBICHUSI METANIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobOcTBeHHas 17} IIPUMECHAs IIPOBOAUMOCTD
oJIynpoBoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEKTPUYECKUA TOK B DJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS ITHCCOLMALMSL.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DNIeKTpUUYECKUii TOK B Ta3zax. CamMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiiHble
JaMIIbl, 3JIEKTPOHHO-Ty4eBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHO/,
TPaH3UCTOpP, (QPOTOAMOJ, CBETOAMOJ], TalbBaHWKA, padUHUPOBAHUE ME[H,
BBIIUIABKA AJTFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSL.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHbI 251ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE NPOBOAUMOCTH METAIJIOB U MOIYIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiaa OJHOBAJIIECHTHOTIO MOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOPE3UCTOpAa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUIN MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPHUTENIBHBIX TPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEITUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
(Gu3nyecKkux BEIWYMH, MPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp H3 paboT,
ONMCAaHHBIX B  TEMATHUYECKUX  pasfenax  «YYEHHYECKHMH  DKCIIEPUMEHT,
nabopaTtopHbie pabOTHI, TPAKTHKYM) ).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS C YYETOM COJEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcaMHu
MaTteMaTUuKu, OUOJIOTHUH, XUMUH, T€Orpapuu U TEXHOJIOTUH.

Meosicnpeomemmnoie noHAmMUA, C6A3AHHBIE C USYUEHUEM MEMOO0E HAYUHO20
no3HaHuA: SABIICHWE, HAay4HbId (DaKT, rumnoresa, (pu3MUecKkas BEIUUYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuka: pelieHHE CUCTEMbl ypaBHeHUUW. JIuHelHas ¢QyHKUMS,
napabona, runepbona, ux rpadpuku u cBoiicTBa. TpuronoMmerpuueckue GyHKIIMU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOW mpupoze, Auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpessbl,
yTUIW3alusi OMOOPraHUYECKOro TOIUIMBA JUIsl BBIPAOOTKH  «TEIJIOBOM» H
ANEKTPOIHEPTUU, TOBEPXHOCTHOE HATSHKEHUE U KATMJUIAPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B )KUBOU MpUpoie.

Xumus: JMCKPETHOE CTPOCHHE BEIECTBA, CTPOECHUE aTOMOB U MOJEKYI,
MOJIb BEIeCTBA, MOJSpPHAs Macca, MOJyYeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TN, )KUAKOCTEH U ra3oB, KUAKWE KPUCTAIIIbI, JIEKTPUUECKUE
CBOICTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOIMAIINS, TAIbBAHUKA, dJIEKTPOHHAS
MUKPOCKOTIHSI.

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

Texnonoz2ua: npeodbpazoBaHuE BUKEHUI C HCIIOJIb30BAHUEM MEXAaHU3MOB,
yu4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHILTENH, peméryaTble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHAUIIMOHEDP, TEXHOJIOIHH
HOJYy4YeHUs] COBPEMEHHBIX MaTepHalioB, B TOM 4YHUCJIE HAaHOMAaTepuaioB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpoOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Pa3znen 4. dinekTpoauHaMHuKa.

Tema 4. Macnummnoe none.

B3aumopelictBue TOCTOSHHBIX MArHUTOB M IIPOBOJHHUKOB C TOKOM.
MarautHoe mnone. Bektop MarHuTHOM wuHAyKIuu. [IpuHuun cynepno3unuu
MarHUTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarnutHoe 1oJjie TPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cunia AMmnepa, e€ HanpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. [[BUKEHHE 3apsIKEHHOW YaCTULIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MaruauTHoe nosne B Beuiectse. DeppoMarHeTUKH, apa- U THAMarHeTHKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEN 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nauHMII  MHAYKIMKM ~ MAarHUTHOTO  TOJS  IOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHUi MarHuTHON MHIYKIMH TOJISI JTMHHOTO MPSIMOTO TTPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenue nBukeHUs myyka 3JIEKTPOHOB B MArHUTHOM I1OJIE.

[Mpunnun NeNCTBUS AIEKTPOUZMEPUTEIBHOTO npubopa
MAarHUTOXJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanne neicTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan uHOYKYuUsL.

SIBneHne AJIEKTpOMAarHUTHOM WHAYKIOMH. [loTOK BekTOpa MAarHUTHOM
uHaykiuu. OJIC uHAyKIMHM. 3aKOH D2JIEKTpOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUMHA B MPOBOJHUKE, NBUKYIIEMCS B OAHOPOJHOM MAarHUTHOM
noJe.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTyilika HMHIYKTUBHOCTH B UEMNU MOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE NPOLECCHI: WHAYKIHMOHHAS
MeYb, COJICHOU, 3allUTa OT JIEKTPHU3ALUH T MPU IBUKEHUU B MAarHUTHOM I0OJIE
3eMIIH.

Jemoncmpauuu.

HaGnronenue siBjaeHuUst 31eKTPOMArHUTHOW UHAYKIUU.

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



ITpasuno Jlenua.

[Tagenne marauTa B aJIOMUHUEBOM (MEeIHOW) TpyOe.

SIBrieHME CaMOUHIYKIINH.

NccnenoBanne 3aBucumocty DIC CaMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IICITH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue sBICHUS SIEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIS.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Pasznen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHMS.

IMapmonundeckue kosiebanus. Kunematnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYeCcKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHWUYECKON Hepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUYECKOTO U
KHHEMAaTHUYECKOTO OITMCAHMS.

AMmintyna u ¢asza kosiebanuii. CBsi3b aMIUTMTYbI KOJIEOAHUN HCXOTHOU
BEJIMYUHBI C aMILTUTyIaMU KOJieOaHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepuon m uacrora konebanuit. Ilepron manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIeOaHHW TMPYKUHHOTO
MasiTHHKA.

[TonsiTue o 3aryxaromux Konebanusx. BeiHyK1eHHbIe KoyieOanus. Pe3onanc.
PezonancHas kpuBas. BrnusHue 3aTyxaHuss Ha BHJ PE30HAHCHOW KPHBOM.
ABTOKOJIEOaHUS.

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

Jemoncmpauuu.

3anmcek KoJIeOaTeNbHOro JIBUKECHHUS.

Ha6mronenne He3aBUCUMOCTH TIeproa MajbIX KojaeOaHui Tpy3a HA HUTH OT
aAMIUTUTYIBI.

HccenenoBanue 3aTyxaronux KojaeOaHui U 3aBUCUMOCTH IIEPHOJ1a CBOOOTHBIX
KOJIeOAHHUH OT CONPOTHBIICHUS.

UccnenoBanne koneOGaHUil TIpy3a HAa MAacCUBHOW TMPYXKUHE C IEJIbIO
dbopMupoBaHUs MPEACTABICHUH 00 HICATBHOM MOJICIH MPY>KMHHOTO MasTHUKA.

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

UccnenoBanue BRIHYKIECHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.



Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKYM.

N3mepenue mnepuoaa CBOOOAHBIX KOJEOAHUMN HUTAHOIO M MPYKUHHOTO
MasITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0O/€ KOJIeOaHUI Ha YIIPYroM MOJIBECE.

N3ydeHnne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUIMTYbI 3aTyXaIOIUX KOJIeOaHUH.

UccnenoBanrie BEIHYKIEHHBIX KOJICOAHU.

Tema 2. dnekmpomazcHummubsle Ko1e0aAHUsL.

Konebarenpubiit  koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KojebaTtenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUTUTY/bI
3apsjia KOHJEHCATopa C aMIUTUTYAON CUJIbl TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromue AIIEKTPOMArHUTHbIE KoJieOaHus. BreinyxaeHHbIC
AIEKTPOMArHUTHbIE KOJIeOaHMs.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOIO0 TOKAa. AMIUIMTYIHOEC U
JIEUCTBYIOIIEE 3HAYEHHWE CUJIbI TOKAa W HANpsDKEHUs TpU pa3auyHou dopme
3aBUCHMOCTHU IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouJlanbHblii TIEPEMEHHBI TOK. Pe3UCTOp, KOHIAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LEMH CHUHYCOUJAIBHOIO MEPEMEHHOI0 TOKAa. PEe30HAaHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoactBo, mepenada u mnoTpeOiIeHUE
BJIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKH IpU TPOU3BOACTBE 3JieKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEHEBHOM KU3HH.

TeXHUYeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IMPOLECCHI: AJIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpOonepeaay.

Jemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOAHBIX KOJIE€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMIUX JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3J1eKTpOMarHuTHOTO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIEOaHNUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUH PE3UCTOpa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.



VYceTpoiilcTBO U IPUHIIKIL IeUCTBUS TpaHcPopmartopa.

Mopaenb TMHUM 3JeKTponepeadHn.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKYM.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMeHHOr0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpOMarHuTHOro0 pe30HaHCa.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUMHbLE 80IHbL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie wu
OpojoJibHbIE BOJIHBL. llepuos, CKOPOCTh paclpOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKMX BOJH: OTpaXeHHeE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

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

[IIymoBoe 3arpsi3sHEHUE OKPYKAIOUIEH CPEeIbI.

DONEKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHas opreHTalus BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPaXEHUE,  MPEIOMJIEHUE,
noJisipu3anus, uHTephepeHIus u AUPPaKIUs.

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

[TpyuHUIMIIBI paguOCBA3U U TeNEBUICHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA WU NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCcTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinm u Audpakiini MEXaHUMIeCKUX BOJIH.

AKyCTHYECKHI PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C AMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

UccnenoBanre  CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeoMIIeHHe, NoJisipu3anus, Tudpakuus, naTepdepeHius.

OO6Hapy:xeHue nH(HPaKpacHOTo U yIbTPaPuOIETOBOTO U3TYUCHUH.



Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKYM.

N3y4yeHnue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yudeHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpoCTpaHEeHUuEe CBETa B OJHOPOAHOU cpene. JIyu csera.
To4euyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHHUs cBeTa. [locTtpoeHue n3obOpakeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHbBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenoMiieHns. OTHOCUTENBbHBINA MTOKa3aTeNb npeaomiieHus. [IocTOAHCTBO YacTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXO€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xoa nydeit B mpusme. ucnepcust cBera. CioXHbIM cocTaB O€Noro cBeTa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroyl MoJIHOr0 BHYTPEHHETO
OTpPa)KEHUS.

CobOuparome W pacceuBamomme JUH3bL. ToHkas JmH3a. DOKyCcHOE
paccTOosiHHE M ONTHYEeCKas CWiIa TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
pacCTOSIHUSI TOHKOM CcepudecKoil JUH3bI OT €€ reOMETPUM U OTHOCUTEIHHOTO
I10Ka3aTelIsl IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHwe wu300pakeHUW TOYKM M OTpe3Ka MPsSMOU B
coOMpAarONIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

OnTuueckue mpubopsl. Paspemaromas cocoOHOCTh. [1a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HCTOYHMKOB. I[IpuMepsl KiIaccH4ecKux
UHTEP(HEPEHIIMOHHBIX CXEM.

Hubpakuus cseta. JudpaximonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMMyMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHudyeckne yCTPOMCTBA M TEXHOJOTMYECKME IIPOLIECCHI: OYKH, JIYIa,
nepuckor, (oroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN ammapaT, MpPOCBETIICHHE
ONTHUKH, BOJIOKOHHASI ONTHKA, TU(PaKIIMOHHAS PELIETKA.



Jemoncmpayuu.

3aKOHBI OTPAYKEHHUSI CBETA.

NccnenoBanne npenoMieHus CBETa.

Habmronenue moiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpE3  IUIOCKOMAPAIIIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue natepdepeHum crera.

HaGmronenue BETOB TOHKUX MJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenue nudpakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HaGmonenue noisipu3anuu cBera.

[TpumeHeHne noasIpoOu0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npakmukKym.

N3mepenue nmokazaress NpeJoMIEeHUsS CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO pAacCTOSHMS OT BemlecTBa (Ha
npUMepe KUAKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenune n3zo0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenne nzo0paxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Ha6monenune nudpakunu, nHTEpGEPEHIINN U TIOJIPU3AIUN CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuyenue nnTepdepenHiinm 1a3epHoro U3ayuyeHus Ha IBYX MIETIIX.

Ha6monenne nucnepcun.

HaGmronenne u uccnenoBanue mUPpakimOHHOTO CIIEKTPA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pazgen 6. OCHOBBI clIeMAJILHOM TEOPUU OTHOCUTEIbHOCTH.

'pannnpl  OPpUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. [IpeoOpazoBanus  JlopeHua.
VYcnoue npUUUHHOCTUA. OTHOCHUTEIIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHHU U COKPALCHUE JJITUHBI.

DHEPrusi 1 UMNYJIbC PEISATUBACTCKOW YaCTHULIBI.



CBs13b Macchl ¢ SHEPruel U UMITYJILCOM PENITUBUCTCKOW YaCTUIIBI. DHEPrus
MOKOSI.

TexHu4eckre YCTPONCTBA M TEXHOJOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnyeckuit SKCEPUMEHT, 1a00OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKoB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOTO Tela).
3akoH cmenienus: Buna. I'unore3a [nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEeHUE
OiinmreitHa aist hotodddexra. «KpacHas rpanuna» horodddexra.

JlaBnenue cBeta (B YAacTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakaroIllyro mnoBepxHocTh). OmnbiTer [1. H.
JleOenena.

BonnoBbie cBolicTBa yactui. Bonubl ne bpoiins. JlnuHa BosHb! e bpoiid u
pasMepbl 00JacTH JIOKaNW3alMK JABMXKYyIIeHcs vacTuipl.  KopmyckynspHo-
BOJIHOBOM Ayanu3M. [{udpakius 31eKTpOHOB Ha KpHUCTaJUIaX.

Crneunduka n3mepenuit B Mukpomupe. COOTHOIICHHs] HeonpeaenEéHHOCTEN
I'eiizenbepra.

TexHuueckre yCTpPONCTBA M TEXHOJIOTMYECKUE TMPOIECCHI: CIEKTPOMETP,
dboToanmeMenT, (HOTOMATUYMK, TYHHEIBbHBIM MHUKPOCKON, COJHEYHas Oarapes,
CBETOJIUO.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IIACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoToddekTa.

HccnenoBanne  3aBUCMMOCTH  CONPOTUBICHHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneynas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenoanue dhoropesucropa.

N3mepenune nmocrosuaoi [Inanka Ha ocHOBe HcciemoBanus GoTodddexra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHMUS.

Tema 2. @u3zuxka amoma.

OnbITel MO HCCIEIOBAHUIO CTpOoeHUs aToma. [lnaHerapHas Mojens aToma
Pesepdopna.



[Toctynatel bopa. M3nyyenue u noriomeHre GOTOHOB MPHU MEPEXO/IE aToMa
C OHOTO YPOBHS DHEPIUU HA APYIrOi.

Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3NlyueHue cBera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mogpens onbita Pezepdopaa.

HaGmonenue nuHevaThiX CIEKTPOB.

YCTpolCcTBO U AEUCTBUE CUETUMKA MOHU3UPYIOIIUX YACTHII.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne CIEeKTpa pa3pe’KEHHOI0 aTOMapHOTO BOJIOPOJa U U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 3J1eMEHMAPHBLIX YACHUY,.

Hyxknonnas moxens snpa I'eiizenOepra—MBanenko. 3apsia siapa. MaccoBoe
qucio sapa. M30Tormsl.

PanunoaktuBHOCTE. Aunb(da-pacnaja. DNEKTPOHHBI U TO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nyuyenue.

3aKOH paJMOAaKTUBHOIO pacnajaa. PaniuoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiiCTBa MOHU3UPYIOUIETO H3IY4YEHHUs. BiusHUE paarOaKTHBHOCTH Ha JKUBBIE
opranu3mel. EcrecTBeHHbIN (DOH m3nydeHus. Jlo3umeTpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

Anepnsie peakiuu. Jlenenue u cunrtes saep. SAnepueie peakTophl. [IpobdieMsr
YIOPABISIEMOIO0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPTETUKH.

MeTtoabl perucTpanuy 1 UCCIEA0BAHNS AIIEMEHTAPHBIX YACTHIL.

OyHIaMEHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JIENTOHBIL.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJIENb aIpOHOB.

®uzuka 3a npenenamu CranaapTHOW moaenu. TéMHas Marepus U TEMHas
JHEprus.

EnunacTBO (Drzmyeckoit KapTHHBI MHpA.

TexHuueckne yCcTpoucTBa U TEXHOJIOTMYECKHUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaot, npaKmuKym.

UccnenoBanue TpekoB yacTull (110 TOTOBBIM oTorpadusm).

UccnenoBanue painoakKTUBHOTO JOHA C UCIIOJIHL30BAHUEM JO3UMETPA.



Paszznen 8. DiieMeHTHI ACTPOHOMHUHM U ACTPO(PU3UKH.

DTtansl pa3BUTHS acTpOHOMUU. [IpuKIIanHOE 1 MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMuH. lIpuMeHUMOCTh 3aKOHOB (U3UKK JJIsi OOBSICHEHUS MPUPOJBI
KOCMHYECKUX 0OBEKTOB.

MeTonbpl aCTPOHOMHUYECKUX HcciaeqoBaHUM. COBPEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PAJNOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUS.

Bun 3Bé3nnoro nHeba. Co3Be3nusi, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

CosnHeuHas cucTema.

Counnue. ConHeunasi akTUBHOCTb. VIcTounuk 3Hepruu CoJiHIla U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IMOCIEI0BATEIBbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCJIE€NOBAaTEIbHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIEC MPEACTABICHUS O MPOUCXOXKACHUU U 3Bostonu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunsiii I[Iyte — Hama I'amaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku U kBa3zapbl. YEpHBIE ABIPHI B AApax
rajgaKkTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopust bosbiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. Metaraiaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIsI OTPEeTCHHs TOJI0KEeHHsI HEOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/uss CEBEpHOIro MONyLIapus U SIPKHE
3BE3/bI.

HaGmonennst B Teneckon JIyHBI, TUTaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

CniocoOb1 n3Mepenus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
1 U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIE TIOTPEITHOCTH M3MEPEHUN (HU3UUECKUX BEITUYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCICAOBAHUM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3feliax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).



Oo6o01marouee NoBTOPEHUE.

O0o001IeHre U cucTeMaTu3alusl COAEPIKaHUs pas3esoB Kypca «MexaHuKay,
«MonekyisipHas Qu3MKa U TEPMOJUMHAMUKA», «DJIEKTpoaAuHaMuKay, «Konebanus u
BOJIHBDY, «OCHOBBI CHELIMATIBHON TEOPUM OTHOCUTENBLHOCTHY, «KBaHTOBas (pusmkay,
«ONEeMEHTBI ACTPOHOMUU U ACTPOPUIUKI».

Ponb ¢pu3uku 1 acTpOHOMUU B SKOHOMUYECKOMN, TEXHOJIOTMYECKOU, COLTUATIEHOM
Y 3TUYECKOH chepax AeqaTebHOCTH YeJI0BEKa, POJib U MECTO (DU3UKH U aCTPOHOMMH B
COBPEMEHHOU HAay4YHOU KapTUHE MHpA, 3HAYEHUE OIMCATEIIbHON,
cCUCTEMaTU3UPYIOIIEH, OObSICHUTEIbHOW U MPOrHOCTHYECKOM (PYHKIUM (u3ndeckoi
TEOpHH, poJib (PU3NUECKON TeoprH B (OPMUPOBAHUH MPEACTABICHUMN O (hrU3nyecKon
KapTUHE MHpPa, MECTO (U3NYECKOM KapTHUHBI MHUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEACTABIEHUI O IPUPOJIE.

MexnpeaMeTHbIe CBS3H.

N3yuenue kypca pusuku yriy0oiaéHHOro ypoBHs B 11 kiacce ocyIiecTBiseTcs ¢
YU4ETOM COAEPkATEIbHBIX MEXIPEIMETHBIX CBA3E€M € KypcamMH MAaTeMaTUKH,
OMOJIOTHH, XUMHHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpedmemnple ROHAMUA, CEA3AHHBIE C U3YYEHUEM MEMO008 HAYUHO20
no3HaHuA: SBIICHWE, HAy4yHBIA (akT, rumoresa, (u3nyeckas BEIMYUHA, 3aKOH,
Teopus, HaOJIOACHNE, DOKCIEPUMEHT, MOJACIUPOBAHUE, MOENIb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHUH, U3MEPUTEIbHbIE TPUOOPHI, IIUPpoBas 1abopaTopHsl.

Mamemamuka: peElIEHUE CUCTEMbl ypaBHEHU. TpPUTrOHOMETpPUYECKHE
(GYHKIMU: CHUHYC, KOCHHYC, TaHT€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKIAECTBO. BEKTOphl M KX NPOEKIMH HA OCH KOOPJIWHAT, CJIOXKEHHE BEKTOPOB.
[TpousBonmHbie dneMeHTapHBIX (GyHkmmi. [lpu3Haku mOH00MS TPEyrOJIBHHUKOB,
OTpeieNICHUE TUIOMIA M IUIOCKUX (pUryp U 00bhEMa Tell.

buonocua: »>nextpuyeckue SBICHUS B JKMBOM TMPHpOJNE, KojeOaTeNbHbIC
IBWKCHHST B JKMBOW NPUPOJIE, OKOJIOTMYECKHE PHCKU TMPU IPOU3BOJCTBE
IEKTPOSHEPIUH,  JJIEKTPOMArHUTHOE  3arps3HEHUE  OKPYXAloLEH  Cpelnsl,
YJIBTPa3ByKOBas JMArHOCTHKA B MEUIIMHE, ONTUYECKUE SBICHUS B )KUBOU IIPUPOJIE.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJl, KPUCTAJLIMYECKAst CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3MbI 00pa30BaHMsI KPUCTAIUTMYECKOM PEIETKH, CTIEKTPAIbHBINA aHAIN3.

TI'eozpagpusa: MarHUTHBIE TIOJIFOCA 3€MJTH, 3aJI€KU MAarHUTHBIX Py, (POTOCHEMKA
3eMHOI OBEPXHOCTH, cercmorpad.

Texnonozua: TIPpUMEHEHUE IIOCTOSHHBIX MAarHWTOB, JJIEKTPOMAarHuTOB,
ANIEKTpoABUraTenb fIKoOH, reHepaTop MHEPEMEHHOrO TOKA, WHIYKLUUOHHAs IIeyb,
JUHUM DJIEKTPOIepenay, JJIEKTPOABUIATENb, Paaap, PaAUONPUEMHUK, TEIEBU30D,
antenHa, tenepon, CBY-meub, ynpTpa3ByKoBass JAUArHOCTHKAa B TEXHUKE,
MIPOEKUMOHHBIA anmnapar, BOJIOKOHHAsl ONTHKA, COJIHEYHas OaTapesi, CIlyTHHUKOBBIE
IIPUEMHHMKH, AIEPHAS SHEPTETUKA U SKOJIOTHYECKHE aCIIEKThI €€ Pa3BUTHS.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIIEI'O OBPA3OBAHMAJIMHHOCTHLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Pe3yJbTaThl OCBOCHUS Yy4yeOHOro mnpenMera «Dusukar
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OMbITa U OMNbITA JICSITEILHOCTH B MPOILIECCE Peaau3allid OCHOBHBIX HAIpaBJICHUMN
BOCIUTATEILHOU I€STEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KAAHCKOT0 BOCIIUTAHUS:

e CPOPMHUPOBAHHOCTH TPaXAAHCKOW TO3MUIIMU  OOydYaIOMIErocss  Kak
AKTUBHOTO U OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

e MPUHATHE TPATUIUOHHBIX OOIIEYETOBEYCCKUX TYMAHUCTUYECKUX U
JIEMOKPaTUYECKUX 1IEHHOCTEH;

e TOTOBHOCTh BECTM  COBMECTHYIO  JICSATEIBHOCTh B  HHTEpecax
IPaXKJIaHCKOTO OOIIEeCTBA, Y4acCTBOBaThH B CaMOYIIPaBJIEHUH B 0Opa3oBaTEeIbHOM
Opra’u3anuy;

e YMEHME B3aUMOJCHUCTBOBATH C  COLIMAJIBHBIMM HHCTUTyTaMU B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHHUEM;

e TOTOBHOCTBH K T'YMaHUTAapHOU U BOJIOHTEPCKOU AECATEIBHOCTH.

NATPHOTUYECKOI0 BOCIIUTAHUSA:

e CPOPMHPOBAHHOCTH  POCCHUHCKON  TpaKJaHCKOM UJICHTUYHOCTH,
aTPUOTU3MA;

e I[ICHHOCTHOE OTHOIIEHUE K I'OCYJApPCTBEHHBIM CHMBOJIAM, JTOCTUXEHUIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(HOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHHUS,;

e CIIOCOOHOCTH OIEHWBATHh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
NESATENBHOCTHA YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO Oy IyIIIETO.

3CTETHUYECKOI0 BOCITUTAHUSA:

e JCTETUYECKOE OTHOLICHWE K MHPY, BKIIOUYAS 3CTETUKY HAYy4YHOTO
TBOPUYECTBA, MPHUCYIIETro (Pr3ndecKoit HayKe.



TPYAOBOI'0 BOCIIMTAHUSA:

e HUHTEPEC K PA3IUYHBIM cpepaM NpoPecCHOHAIBHON NeATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

e TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHUIO U CaMOOOpPa30BaHUIO B
00JacTH (PU3HMKHU Ha NPOTSHKEHUU BCEH KU3HU.

IKOJIOTHYeCKOr0 BOCIUTAHUSA:

e C(HOPMUPOBAHHOCTBH IKOJIOTMUECKON KYJIBTYpbI, OCO3HAHUE TJI00aJBLHOrO
XapakTepa SKOJIOTHYECKUX MpooIieM;

e IUIAHUPOBAHUE U OCYLIECTBIICHUE JCHUCTBUM B OKPYXAIOLIEH Cpele Ha
OCHOBE 3HaHMS 1eJIe YCTOMYHUBOIO pa3BUTHS YEJIOBEUECTBA;

e pacIIMpeHUE ONbITa JEITEIbHOCTH JKOJIOTMYECKON HAMpABIEHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 10 (HU3UKE.

LHEHHOCTH HAYYHOI'0 MO3HAHUS:

e Cc(HOPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

e OCO3HaHHWE IIEHHOCTH HAYYHOM MAESTENbHOCTH, TOTOBHOCTH B IpoOIIEcCe
U3y4eHHs]  (QU3MKU  OCYHIECTBISATH  NPOEKTHYIO W HUCCIEI0BATEIbCKYIO
JEeSTENbHOCTh MHIUBUYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBUA:
e CAMOCTOATENIBHO (OpMYIMpOBaTH W  aKTyaIM3UPOBATH MPOOJIEMY,
paccmaTrpuBaTh €€ BCECTOPOHHE;
e OIPENCIATh 1EIU ACATEIBHOCTH, 33/1aBaTh MapaMeTPbl U KPUTECPUH HX
JIOCTHOKCHHS,
e BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B paccMaTpUBaAEMbIX
(U3UYECKUX SBIICHUSX;
e pa3pabaThIBaTh IUTAH PEIICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOITUXCS
MaTEepUATBHBIX U HEMATEPHUATIbHBIX PECYPCOB;
e BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OIIEHUBATh COOTBETCTBHUE
pEe3yJbTATOB LEISAM, OLICHUBATh PUCKH ITOCJIECACTBUHN 1€ TEIIbHOCTH;
e KOOPAWHUPOBATH M BBINOJHATH pabOTy B YCIOBHUSAX pPeEaJbHOTIO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
e Ppa3BHUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUN KU3HEHHBIX MPOOJIeM.
ba3oBble uccieaoBaTeJIbCKHe 1eiCTBHA .
e BJIAJICTh HAYYHON TEPMHUHOJIOTHEN, KIOYEBBIMUA MOHATUSAMU U METOJIAMHU
buznuecKon HAyKu;



e BIAJACTh HABBIKAMU  y4e€OHO-HCCIIEOBATEIbCKOM UM  MPOEKTHOM
NEATeNIbHOCTH B 00NacTh  (PU3HKHU, CHOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJOB PELICHMs 3a/1ad (PU3NYECKOTIO COJAEp KAHMS,
MIPUMEHEHUIO Pa3JIMUYHbIX METO/IOB MO3HAHMUSI;

e BIAJACThb BHUJAMU JICSITEIBHOCTH IO MOJYYEHUIO HOBOI'O 3HAHHUS, €ro
WHTEpIpEeTallid, NpeoOpa3oBaHUIO U TPUMEHEHHUIO B Pa3JIUYHBIX Yy4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

e BBIBJISITh MPUUYMHHO-CJICJACTBEHHBIE CBS3M M aKTyaJIU3UpPOBAThH 3ajauyy,
BBIJIBUTaTh TUINOTE3y €€ peIIeHMs, HAXOJIUTh apryMEeHTBhI JJIs J0Ka3aTelibCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEILICHHUS;

e AHAJIM3UPOBATh TMOJYYEHHBIE B XOJ€ pELICHUs 3aJaud pe3yJbTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

e CTaBUTh U (GOPMYIMPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTENbHON
NESATeIbHOCTH, B TOM YHUCJIE IPH U3YYEHUU (PUBHKU;

e JIaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

e yMETb TNIEPEHOCUTh 3HaHMS 1O (U3UKE B TPAKTUUECKYI O00JacTh
KUBHEICATEITLHOCTH;

e yYMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEAMETHBIX 00JIaCTeH;

e BBIIBUIaThb HOBBIE UJEH, MpeajaraTb OpPUTMHAJIBHBIE MOAXOAbl U
pelieHus;

e CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE albTEPHATUBHBIEC PEIICHUS.

Pab6ora ¢ undgopmanmeii:

e BIAJCTh HAaBBIKAMH IMONy4YeHUs MHPOPMANK (HUIUIECKOTO COIEPKaHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATENIbHO OCYUIECTBIATH IOUCK, aHAJIU3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMU Pa3IMYHBIX BUIOB U (HOpM
pEACTaBICHUS;

e OIICHUBATH JOCTOBEPHOCTHh HH(POPMAITUY;

e HCIIOJIb30BaTh CpeACTBA HWH(POPMAIMOHHBIX HU KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUCHBI, PECYpcOCOEpEeKeHMs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

e CO3/71aBaTh TEKCTHI (PU3MYECKOTO COACpPKAaHUS B Pa3IUUHBIX (opMarax c
y4€TOM Ha3zHauyeHus MH(OpPMALIUU U LIEJIEBOM ayAUTOPUM, BEIOUpPAsi ONTUMAIbHYIO
dbopMy mpecTaBIeHUS U BU3yaTU3aIIHH.

KoMMyHHKaTHBHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

e OCYHIIECTBJIATH OOIIEHWE HA YpoKax (U3UKH W BO BHEYPOUHOU
NEeATEeNbHOCTH;

e pacIiO3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CUTyallUd U CMSIr4arh
KOH(JIMKTBI;



e Pa3BEPHYTO M JOTWYHO M3JIaraTh CBOKO TOUYKY 3PEHHUS C UCIIOJb30BAHUEM
A3BIKOBBIX CPEJICTB;

e NIOHMMATh M  MCHOJIB30BAaThb  INPEUMYIIECTBA  KOMAHAHOW W
WMHIUBUIYATbHON paOOThI;

e BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBUI C yu€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YiI€HA KOJUIEKTHUBA;

e INPUHHUMATh LEJIH COBMECTHOM JEATEIIBHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTUIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacupenensTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXKIaTh pPE3yJIbTaTbl
COBMECTHOM paboThI;

e OLICHMBAaTh Ka4e€CTBO CBOEr0 BKJIAJa M KaXKJOTO YYaCTHUKA KOMAaH[bI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

e IpeajaraTb HOBBIE IPOEKTHI, OLECHUBATH HUAEU C MO3ULWHA HOBU3HBI,
OPUTMHAJILHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

e OCYIUIECTBJIATHh MO3UTUBHOE CTPATErMUYECKOE MOBEACHUE B Pa3IUYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBUS
Camoopranusanus:

e CAMOCTOATENIBHO OCYUIECTBISATh IO3HABATEIBHYIO JIEATEIBHOCTh B
00nacTi GU3UKU U ACTPOHOMMUH, BBIABIISITH TPOOIEMBI, CTABUTH U (DOPMYIHUPOBATh
COOCTBEHHBIE 3a]1a4H;

e CAMOCTOATEJIBHO COCTABJISATH IJIAH PEIICHUSI PACYETHBIX U KaUE€CTBEHHBIX
3aj/iay, TUIaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOUTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOUYTECHHI;

e J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

e pacmMpsATh paMKH Y4yeOHOro TMpeAMEeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHNH;

e JIeJIaTh OCO3HAHHBIM BHIOOpP, APryMEHTHUPOBATH €ro, OpaTh Ha ceO0s
OTBETCTBEHHOCTbH 32 PEIICHUE;

e OIICHUBATH MPHUOOPETEHHBIN OTIBIT;

e CIIOCOOCTBOBATH (DOPMHUPOBAHUIO W TPOSIBICHUIO SPYIAUIUU B OOJACTH
($u3HUKHU, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTEIBHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e J1aBaTh OLIECHKY HOBBIM CHUTYAIUsIM, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

e BIAJCTh HABBIKAMH IIO3HABATEIBHOW pedIeKcHr Kak OCO3HAHMUS
COBEpIIAEMBIX JACHUCTBUA M MBICIUTEIBHBIX MPOLUECCOB, WX pE3yJbTAaTOB U
OCHOBaAHUM;

e HCMOJB30BaTh NPUEMBI pedueKcuu JUisl OLIEHKW CHUTyalldd, BbIOOpa
BEPHOI'O pELICHNS;



. YMETh OILIEHUBATh PUCKU U CBOCBPEMEHHO NMPUHUMATH PELICHUS MO UX
CHIDKCHHUIO;

. IPUHUMATh MOTUBBI U apryMEHTBI IPYTUX IPHU aHAIU3€ PE3yJbTaTOB
NEATEIbHOCTH;

. OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U IOCTOUHCTBA;

. IPUHUMATh MOTUBBI U apryMEHTBI IPYTUX IPHU aHAIU3€ PE3yJbTaTOB
NEATEIbHOCTH;

. NpU3HABATh CBOE MPABO U MPABO APYTHX HA OIIUOKH.

B mporecce AOCTHXKEHUSI JIMUHOCTHBIX PE3YyJbTaTOB OCBOSHHS MPOTPAMMBI IO
¢uszuke s YpOBHS CpeAHEero oOmero ooOpa3oBaHust y  0Oydarouimxcs

COBEPIIEHCTBYETCS OMOITMOHATbHBIH WHTEIIEKT, TIPEIMOIar afoIni
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKIIOYAIOMIETO  CIIOCOOHOCTh  MOHUMAaTh  CBOE

ASMOIIMOHAJILHOE COCTOSIHWE, BHJETh HANpaBJICHUS Ppa3BUTUS COOCTBEHHOM
AMOIIMOHATBLHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

e CaMOPETyJIMPOBaHUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIIMOHATLHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

e BHYTPEHHEHW MOTHBAIIMH, BKIIOUYAIOIIEH CTPEMIICHUE K IOCTHXKEHUIO LETH
U yCIleXy, ONTHMU3M, UHUIMATUBHOCTb, YMEHHE JEMCTBOBATh, UCXOJS M3 CBOUX
BO3MO>KHOCTEH;

e DMIMATHUH, BKJIKOYAMOMEH CIOCOOHOCTh IOHMMATh 3MOLMOHAIBHOE
COCTOSIHME JIPYT'MX, YUUTBIBATH €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTD K
COUYYBCTBHIO U CONIEPEKUBAHUIO;

e COLMAJbHBIX HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTh  BBICTPaUBaTh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMHU, 3a00TUTHCS, MPOSABIATh MHTEPEC M pa3peliarhb
KOH(JIUKTHI.

ITPEAMETHBIE PE3VJIbTATHI

K xonmy oOydenusst B 10 knacce mpeaMeTHble pe3ylbTaThl Ha YIIyOJIEHHOM
YPOBHE JIOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

e IMOHHUMATh pOJb (PU3HKA B HDKOHOMHUYCCKOW, TEXHOJIOTHYCCKOM,
HKOJIOTUYECKOM, COIMATbHOM U ITHYECKOUN cdepax NeaTeTbHOCTH YeIOBeKa, POJb
U MecTo (U3MKU B COBPEMEHHOM HAayyHOM KapTUHE MHpaA, 3HAYCHUE
OMHCATENFHON, CHCTEeMATH3UPYIOMIEH, OOBSICHUTEIBPHOW W MPOTHOCTHYECKOU
byHKIMHA ~ QU3NYECKOW TEOPHUHM — MEXaHWKH, MOJICKYISIpHOW (GU3UKA W
TEPMOJUHAMUKH, POJIb (U3UUECKOW Teopur B (HOPMUPOBAHHUH TMPEACTABICHUN O
duznueckor KapTUHE MUPA;



e pa3iuyaTh yCIOBHUS MNPUMEHUMOCTH Mojener Quanueckux Tea u
MIPOIIECCOB (SIBJICHUI ): MHEpIMATIbHAS CUCTEMA OTCUYETA, aOCOIIOTHO TBEPAOE TENO,
MarepualibHas TOYKa, PAaBHOYCKOPEHHOE JBIKEHHE, CBOOOJHOE MajcHUE,
a0coiIoTHO ympyras aedopmaiiusi, aOCOMIOTHO YINPYroe U aOCOIIOTHO HEYNpPyroe
CTOJIKHOBEHHUSI, MOJIEJIU Ta3a, >KUJIKOCTH M TBEPIOro (KPUCTAIMYECKOIro) Tea,
WJIeaNbHbIA Ta3, TOUEYHBIN 3aps], OAZHOPOIHOE MIEKTPUIECKOE TOJIE;

e pa3nuyaTh YCJIOBHS (TpaHUIlbl, 00JACTH) MNPUMEHUMOCTU (PUIUUYECKUX
3aKOHOB, TIOHMMAaThb BceOOHMNA xapakTep (yHIAaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJIBb30BAHUS YACTHBIX 3aKOHOB;

e AHANM3UPOBATH U OOBICHATH MEXaHMYECKHE TMPOIECChl U SIBJICHUA,
UCIIOJIB3Ysl OCHOBHBIE TIOJIOKEHUSI M 3aKOHBl MEXaHUKU (OTHOCHUTEIHHOCTh
MEXaHUYECKOT0 ABMKEHUsI, (POPMYJIbl KHHEMATHKU PaBHOYCKOPEHHOTO JIBUXKCHUS,
npeoOpazoBanust [amwiiest s cKOpocTH W MepeMelieHus, 3akoHbl HploTOHa,
NPUHLMI OTHOCUTEIBHOCTU ['anuiiesi, 3aKOH BCEMHUPHOI'O TATOTECHUS, 3aKOHBI
COXpaHEHMS HMITyJbCa M MEXaHWUYECKOW OJHEpPruM, CBSI3b padOThl CHIBI C
U3MEHEHUEM MEXaHUUYECKOW SHEPruu, YCIOBHUS PaBHOBECHS TBEPIOro Teia), MpH
3TOM HCIOJb30BaTh MAaTEMaTUUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBATh YCJIOBUS
NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TpeoOpa3oBanuii [amwies, BTOporo u
TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHUS MMIYJIbCA U MEXaHUYECKOU
SHEPI'uH, 3aKOHA BCEMHPHOTO TSATOTEHHS;

e AHAJM3UPOBATH U OOBACHSITH TEIJIOBBIE MPOLIECCHI U SABJICHUS, UCIIONIb3YS
ocHoBHbIE nookeHnuss MKT u 3aKkoHbI MOJIEKYISIPHON (PUBUKU U TEPMOIUHAMUKH
(cBsI3b TaBlIEHUA UJI€ATILHOTO T'a3a CO CpeaHel KNHETUYECKON IHEpruei TErIoBOro
IBWKEHHUSI U KOHUEHTPALMEl €ro MOJIEKYJ, CBS3b TEMIIEpaTypbl BEIIECTBA CO
CpEIHEM KUHETHYECKOM DHEPTrHer TEIUIOBOIO [IBHMIKEHUS €r0 4YacTHll, CBS3b
NABIICHUSI WJEaJbHOIO Ta3a C KOHIIEHTpAaUuel MOJIEKYJ W €ro TeMIepaTypow,
ypaBHeHUE MenaeneeBa—Kianelipona, HepBbIl 3aKOH TEPMOIAWHAMHUKH, 3aKOH
COXpaHEHMsI SHEPruM B TEIUIOBBIX Ipolleccax), IPU OSTOM HCIOJIb30BAThH
MAaTE€MAaTHYECKOE BBIPAXKEHUE 3aKOHOB, YKa3blBaThb YCIOBHS MPUMEHUMOCTH
ypaBHeHus MeHnneneeBa—KnamnelipoHa;

e AHAJM3UPOBATh U OOBSACHATH DIICKTPUUECKHE SBICHUS, HCIOIb3Ys
OCHOBHBIE TIOJOKEHHMSI M 3aKOHbl JJIEKTPOAMHAMUKK (3aKOH COXpPaHEHHS
JJIEKTPUYECKOrO 3apsa, 3aKOH KynoHa, NOTEHIHAIBHOCTD AJIEKTPOCTATUYECKOTO
MOJisl, TPUHUMUII CYNEPIO3ULIUN DIECKTPUUYECKUX IMOJEH, MPU STOM YKa3blBas
yCJIOBUSI TPUMEHUMOCTH 3akoHa KysnoHa, a Takke NpakTUUYECKH BaKHbIC
COOTHOUIEHUS: 3aKOHbI OMa JIsl y4acTKa Lenu U JUIsl 3aMKHYTOH 3J€KTPUYECKOM
uenu, 3akoH JIxoyns—Jlenua, npaBwina Kupxroda, 3akonst Dapages s
ANEKTPOJIN3a);

e OMHUCHIBATh (HU3MYECKUE TPOIECCHl W SBICHUS, WCIONB3YS BEIUYUHBI:
MIEPEMENICHHE, CKOPOCTh, YCKOPEHHE, HMIYJIbC Te€Ja W CHCTEMBI TEN, CHIIA,
MOMEHT CWJbl, JaBJCHUE, NOTCHIMAJbHAS SHEPrusi, KUHETHUYECKas HHEPrus,



MeXaHWuecKasi PHeprusi, paboTa CWUJIbI, IEHTPOCTPEMUTEIILHOE YCKOpPEHHUE, Cuia
TSDKECTU, CUJIa YMPYTOCTH, CUJIa TPEHUS, MOIIHOCTb, SHEPTrUsl B3aUMOACHCTBHS
Tena ¢ 3eMiEi BOJIM3HM €€ MOBEPXHOCTH, SHEPTUsl yIPyTroi AedopMaliy MPY>KUHBI,
KOJIMYECTBO TEIUIOTHI, aOCOJIIOTHASI TEMIIepaTypa Tena, paboTa B TEPMOJAUHAMUKE,
BHYTPEHHSISI DHEPTUs UJI€aIbHOIO0 OJHOATOMHOTrO rasza, paboTa uicalbHOTO Tasa,
OTHOCUTEJIbHAS BIaXHOCTh Bo3ayxa, KIIJ| waeanbHOro TEmIOBOrO JBUTATEs;
ANEKTPUUYECKOE TI0JIe, HANPSHKEHHOCTh AJIEKTPUYECKOTO TMOJsl, HANpsHKEHHOCTH
MOJIsl TOYEHUHOTrO 3apsiia WU 3apsHKEHHOTO Iapa B BaKyyMe€ U B JIUDJIEKTPUKE,
MOTEHITHAT AIEKTPOCTATUUECKOTO noJs, Pa3HOCTh MMOTEHIIUAJIOB,
ANEKTPOJABUKYINAsT ~ CWIAa, CWIAa TOKa, HaNpsDKEHUE, MOIIMHOCTh  TOKa,
AIEKTpUYEecKasi EMKOCTh TJIOCKOT0 KOHAEHCATOPa, COMPOTUBIICHUE yUacTKa LEMH C
MOCJICIOBATENIbHBIM W TApajuUICNIbHBIM ~ COCJMHEHUEM PE3UCTOPOB, DHEPTHUS
AIIEKTPUYECKOTO MOl KOHAEHCATOPa;

e OOBSCHATH  OCOOCHHOCTHM  MPOTEKAaHUS  (PUBMUECKUX  SIBJICHUM:
MEXaHUYECKOe JIBI)KCHUE, TEIJIOBOE JBM)KCHUE YaCTHUI[ BEIIECTBA, TEIJIOBOE
paBHOBecue, OpPOYHOBCKOE JBIKeHUE, uddys3us, ucnapeHue, KUICHHE U
KOHJICHCAIIMS, TUIABJICHUE M KPUCTAJUIM3AllUs, HAMpaBJICHHOCTh TEIUIONEpeaadH,
ANEKTPU3AIUS  TEJI, OSKBHUIOTCHIIMAIBLHOCTh  TOBEPXHOCTH  3apsHKCHHOTO
IIPOBOJIHUKA;

e TPOBOJUTH UCCIIEIOBAHNUE 3aBUCUMOCTH OJJHOM (PU3MUECKON BETUYUHBI OT
OPYrol € WCIOJIb30BAaHUEM IMPSMBIX H3MEPEHUI, NMPU STOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHUPOBATh PE3YJbTAThl MOJYYECHHOW 3aBUCUMOCTH (DU3UUECKUX
BEJIMYUH B BUJEC I'PAPUKOB C Y4€TOM aOCONIOTHBIX MOTPEIIHOCTEN H3MEPEHU,
JenaTh BBIBOJBI O PE3yIbTaTaM HCCIEI0BaHUS;

e TPOBOJUTH KOCBEHHBIE H3MEPECHHUS (PU3MUECKUX BEIMYHMH, TPH OSTOM
BBIOMpATh ONTUMAJIBHBIA METOJT U3MEPEHHs, OICHUBATh aOCOJIOTHBIE W
OTHOCHUTEJIbHBIE MOTPEMTHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;

e IPOBOAUTH OMBITHI IO MPOBEPKE MPEII0KEHHON TMIIOTE3bI: INIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh HSKCHEPUMEHTANIbHYIO) YCTAaHOBKY, AaHAJIM3UPOBATH
MOJIYYEHHBIE PE3YIbTAThI U JEJIaTh BBIBOJ O CTATyCE MPEIJIOKEHHON TUIIOTE3bL;

e coOMO/IaTh MpaBwiia 6€30MaCHOTO TPyAa MPHU MPOBEACHUH MCCIIEI0BAHUM
B paMKax y4eOHOTO IKCIIEPUMEHTA, MPAKTUKyMa U Y4eOHO-UCCIIeI0BATEILCKON U
MIPOEKTHON JAESATEIbHOCTH C HCIOJb30BAHHEM HM3MEPUTEIbHBIX YCTPOMCTB U
1abopaTOpHOTO 00OPYAOBAHMUS;

e pemaTh pACYETHBIE 3aJa4d C SBHO 33aJJaHHOM W HESIBHO 3aJIaHHOU
¢uznyueckoi MOMENbI0: Ha OCHOBAaHWHM aHaIM3a YCJIOBHUS OOOCHOBBIBATH BHIOOD
duznueckoi Mozenu, OTBeYaroeld TpeOoBaHUAM 3a/lay, MPUMEHATH (HOPMYJIBI,
3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYNAThl (PU3UIECKUX TEOPHUM MPHU MCTIOIb30BAHUH
MaTeMaTU4eCKUX METOJOB pEUIeHUs 3aJad, MPOBOJUTH PAacUEThl HA OCHOBAHUU
MMEIONIUXCS JIaHHBIX, AHAJU3UPOBATH PE3YJbTaThl U KOPPEKTHUPOBATH METOJbI
pelieHus ¢ y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;



e peIIaTh KAa4YeCTBEHHBIC 3a/aud, TPEOYIOIMe NPUMCHCHHS 3HAHUN U3
pa3HBIX pas3feioB Kypca (U3WKH, a TaKKe HWHTETpallMM 3HAHWUN W3 JAPYTHUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO IIETIOUYKY
pacCyKIeHUH ¢ OMOpPOi Ha M3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (DU3UICCKUE
SIBJICHHSI,

e WCITOJIb30BaTh TEOPETUUYECKHE 3HAHWUS JUIsI OOBSICHCHHS OCHOBHBIX
MPUHIIMIIOB Pa0OTHl HM3MEPUTEIIBHBIX TMPUOOPOB, TEXHUYECKUX YCTPOUCTB W
TEXHOJOTUYCCKUX TIPOIECCOB;

e TNPUBOJUTH TPHUMEPHI BKJIAJa POCCUUCKHX M 3apYOC)KHBIX YUEHBIX-
(U3HKOB B pa3BUTHC HAYKH, B OOBSCHEHHE TMPOIIECCOB OKPYKAIOIIET0 MHUpa, B
Pa3BHUTHE TCXHUKH M TEXHOJIOTHIA,

e AHAJU3UPOBATH u OIICHHBATh TIOCJIC/ICTBUS OBITOBOMA u
NPOU3BOJICTBEHHOW JICATCILHOCTH 4YEJIOBEKA, CBSA3aHHOW C (PU3HUYECKHUMHU
NpOIeCCaMM, C TIO3HUIHUKA DKOJOTHYCCKON O€30MacHOCTH, TPEACTABICHUHA O
paIMOHAILHOM MPUPOJIONONB30BAaHMHM, a TaKKe pPa3yMHOM HCIOJb30BaHUHU
JOCTIKEHUH HAyKHM W TEXHOJIOTHH JUIS JadbHEHIIEro pa3BUTHS YEIOBEUYECCKOTO
00I11eCTBa;

e TPUMECHATH PA3IMYHBIC CIIOCOOBI padOTHl ¢ MHpOpManueld (HU3NIECKOTO
CoJIepKaHUs C KCIOJIb30BAHUEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJIOTHH,
Ipd 3TOM HCIIOJIB30BaTh COBPEMEHHBIE WH(OPMAIMOHHBIE TEXHOJIOTHHU IS
MOWCKa, TepepadOTKU W TPEHbSBICHUS Y4eOHOH ¥ HAYYHO-TIOMYJISPHON
UHPOPMAINK, CTPYKTYPUPOBAHUS W WHTEpPIpETanud WHDOpMAIHMH, TOTYICHHON
U3 PAa3IMYHBIX HUCTOYHHKOB, KPHUTUYECKH aAHAIM3HPOBATH  IOJTYyYaEMYFO
MHQPOPMAITUIO U OIIEHUBATH €€ IOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHAJIM3a HCTOYHUKA WH()OPMAIIHH;

o TIPOSIBIISITH OpraHHU3aIMOHHBIC U NI03HABATEIILHBIC YMEHUS
CaMOCTOSITETILHOTO TMPUOOPETEHUS HOBBIX 3HAHWW B TIPOIECCE BBITIOJHEHUS
IIPOCKTHBIX M Y4eOHO-UCCIIeI0BATEILCKUX padoT;

e paboTaTh B TPYIIE C HCIIOJHCHUEM pa3IMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PA0OTy TPYMIMBL, PANMOHATIBHO pPACHPENEIsITh NEATeIbHOCTh B
HECTaHJAPTHBIX CUTYaIlUSX, aJIEKBATHO OIICHUBAThH BKJIAJl KAXKIOTO U3 YIACTHUKOB
TPYMIIBI B pEIICHUE pacCMaTPpUBAEMOM TIPOOIEMBI;

e TIPOSIBJIATH MOTHBAIUIO K OyIyIIeH mpodecCuoHaTbHOM NEeITeTbHOCTH 110
CHEIUANTBHOCTAM (PU3UKO-TEXHUYECKOTO TTPODHIIAL.

K koHmy oOyuenuss B Il kaacce npeaMeTHbIE pe3yibTaThl Ha YIrIyOJE€HHOM
YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

e MOHUMATh pOJIb (PU3MKA B HKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COIMAIIEHON M ATUYECKOU chepax AesSTETHHOCTH YeJI0BEKa, POJIb U MECTO (DU3UKH
B COBPEMEHHOM HAay4yHOMW KapTUHE MHpA, POJb ACTPOHOMHHM B MNPAKTHYECKOU
NEATENIbHOCTA YEJIOBEKA M JajJbHEMIIEM HAay4YHO-TEXHHYECKOM PpPA3BUTHH,



3HaYCHUE OIMCATENILHOM, CHUCTEMATU3UPYIOLLEH, OOBSACHUTEIBHOM 151
MPOTHOCTUYECKOW  (YHKUMH  (QU3NYECKOM TEOpUHM —  DBJIEKTPOJUHAMHUKH,
CHEeUaNbHOW TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOW (PU3MKH, POIb (PU3MUECKOUN
Teopud B (OPMHUPOBAHUU MPEACTABICHUN O (PU3NYECKON KApTUHE MHpPA, MECTO
(¢u3nueckoi KapTUHBI MUpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEACTABJIEHUMN O IIPUPO/IE;

e pa3naMyaTh YCIOBUS TPUMEHUMOCTH Mojeiell (U3MYEeCKuX Tel W
MIPOLIECCOB (SABJICHUI): OJHOPOJHOE AJIEKTPUUECKOE U OJHOPOJHOE MATrHUTHOE
MoJig, TapMOHUYECKHE KoleOaHMs, MaTeMaTUYeCKUid MAasATHUK, WJeaTbHbIN
OPYXUHHBIM MasATHUK, TapMOHWYECKHE BOJIHBI, WJEalIbHBIA KOJIeOaTEIbHBIH
KOHTYpP, TOHKasl JIMH3a, MOJEJEH aToMa, aTOMHOTO siApa W KBAaHTOBOM MOJENU
CBETA;

e pa3nuyaTh YCJIOBHS (TCpaHMIIbl, OOJACTH) NMPUMEHUMOCTH (U3HUUYECKUX
3aKOHOB, TIOHMMAaTh BCeOOHIMI xapakTep (yHIaAMEHTAIbHBIX 3aKOHOB H
OrPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

e AHAJIM3UPOBATh M OOBSACHATH AJIEKTPOMATHUTHBIE MPOIECCHl U SBICHHUS,
UCITIOJIb3YSl OCHOBHBIE TOJIOKEHHS M 3aKOHBI JJIEKTPOAMHAMHUKUA U CIELHAIBHOM
TEOPUH OTHOCUTEIIBHOCTH (3aKOH COXPAaHEHUs JJIEKTPUUYECKOro 3apsija, cuia
Awmnepa, cwia JlopeHua, 3aKOH 3J€KTPOMAarHMTHOM WMHIAyKIUM, npaBuio JleHna,
cBa3p OJIC caMOMHAYKUMU B JJIEMEHTE BJEKTPUYECKOM WENU CO CKOPOCTHIO
U3MEHEHUS CHJIbl TOKA, IMOCTYJaThl CIHEUHAIBHOW TEOPUH OTHOCUTEIBHOCTH
OWHIITENHA);

e AHAJIM3UPOBATH U OOBICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCIIONIb3YSI
MOJIOXKEHUS KBaHTOBOW (u3uku (ypaBHeHHe OuHIITEeWHa g ¢otodrddekra,
MIEPBBIM U BTOPOU MOCTYyJaThl bopa, MpUHIUI COOTHOLICHUS HEOMPEACTEHHOCTEN
[eit3enOepra, 3aKOHBI COXpAaHEHUS 3apSOBOTO M MAacCCOBOTO YHCEN W DHEPIUH B
SAIEPHBIX PEAKIUAX, 3aKOH PAJUOAKTUBHOIO pacnaja);

e OMNHUCHIBATH (HU3MYECKUE TPOIECChl U SBICHUS, WUCIONb3YS BEIUYUHBI:
HAIPSKEHHOCTh AJEKTPUYECKOr0 MOJIsA, MOTEHUHAN AJIEKTPOCTATUYECKOIrO IOJ,
Pa3HOCTh IOTEHLIMAJIOB, IEKTPOABUKYINAS CWJIA, UHIAYKLHS MArHATHOIO IIOJI,
MarHuTHBIA IIOTOK, cwia AmIepa, HUHAYKTHBHOCTb, 3JEKTPOJABIDKYLIAs cuia
CaMOMHIYKLIMM, DHEPrUs  MarHuTHOIO  MOJA  INPOBOJHHKA C  TOKOM,
PEJSITUBUCTCKUAN UMITYJIBC, TIOJIHASL SHEPTUs, SJHEPTUs IMOKOsI CBOOOJHONM YaCTHIIBI,
SHEPrusi U UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U 3aps]l SApa, SHEPTUs CBA3H s/1pa;

o OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUS  (U3MYECKUX  SIBJICHUMA:
AIIEKTPOMArHUTHAsT UHIYKIHS, CAaMOMHIYKLUS, PE30HAHC, UHTEp(EepeHIUs BOJIH,
AUQpakius, AUCIIEPCHs], TOJHOE BHYTPEHHEE OTpakeHUE, (OTOAIEKTPUUECKHIT
addekr (boroaddekr), anpda- m Oera-pacmaabl sSaep, raMMma-u3TydeHHUE SEP,
¢u3nyeckue NPUHIUIBI CHEKTPAIBLHOTO aHaIN3a U paboTHI J1a3epa;

e ONPEIEIATh HANPABJICHHE MHIYKIMM MArHUTHOIO TOJS MPOBOJHHUKA C
TOKOM, cuJiibl AMmnepa u cuiibl Jlopenna;



e CTPOUTH M300PAKEHHE, CO3/IaBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOHW JIMH30M,
U PACCUUTHIBATH €TO XapaKTCPUCTUKH;

e TPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHE IOHSATHS, TCOPUU H
3aKOHBI IS aHajdn3a W OOBSICHCHHUS (U3MYECKUX TMPOIECCOB, MPOUCXOMSIINX B
3BE3/71aX, B 3BE3HBIX CUCTEMAX, B MEKTATAKTHICCKOU Cpe/ie; MBIKEHUS HEOCCHBIX
TEJ, DBOJIFOIAM 3BE3]1 M BCceleHHOM;

e TPOBOJIUTH WCCIICIOBAHUE 3aBUCUMOCTEH (U3MUECKHX BEIUYUH C
WCITOJIb30BAaHUEM TPSMBIX H3MEPEHHH, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(GuKCHpOBaTH PE3YJIBTATHl TOJYYCHHOW 3aBUCHUMOCTH (DM3UYECKUX BEIWYHMH B
BUje TpadukoB ¢ Yy4ETOM aOCONIOTHBIX IIOTPEUTHOCTEH W3MEpPEHUH, JenaTh
BBIBOJIBI TIO PE3YJIbTaTaM MCCIICIOBAHUS;

e TIPOBOJIUTH KOCBEHHBIC H3MEPCHHUS (PU3MUECKHX BEIUYHMH, TPH STOM
BHIOMpATh ONTHMAJIBHBIA METOJT W3MEPCHHS, OICHUBATh aOCOJIOTHBIC U
OTHOCUTEJIbHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPCHUH;

e TIPOBOJUTH OIBITHI MO MPOBEPKE MPEUIOKEHHON TUIOTE3bI: JIaHUPOBATh
DKCIIEPUMEHT, COOMpaTh OSKCIEPHUMCHTAIBHYI YCTAaHOBKY, aHAJIM3UPOBATH
TIOJTYYCHHBIE PE3yJIbTAThI U JIeJIaTh BBIBOJI O CTATYyCE MPEIJI0KCHHON THITOTE3bI;

e ONMCBIBATH METOIbI ITOTYUEHHUS HAYIHBIX AaCTPOHOMHYCCKUX 3HAHUH;

e CcOOJIOJIaTh MpaBwIa O€30MACHOTO TPy/a MPHU MPOBEACHUH HUCCIICIOBaHHUM
B paMKaX y4eOHOIr0 SKCIIEPHMEHTa, MPAKTHKyMa U y4eOHO-HCCIIeIOBATEIbCKON U
MPOCKTHOW JEATEIHHOCTH C WCIIOJIB30BAaHHEM W3MEPHUTEIBHBIX YCTPONCTB U
71a00paTopHOTO 000PYIOBAHUS;

e pemaTh pacy€THBIE 3aJayd C SBHO 3aJaHHOW W HESBHO 3aJlaHHOU
Gu3nIecKoil MOJIENbI0: Ha OCHOBAaHWW aHajHM3a YCJIOBHS BBIOMPATH (DH3UYECKHE
MOJIC/IH, OTBEYAIoNIe TPeOOBaHUSAM 3aJa4d, TPHUMEHSATH (OPMYIIbI, 3aKOHHI,
3aKOHOMEPHOCTH ¥ TIOCTYJIaThl (U3MYECKHX TEOPUH TMPH HUCIOIb30BAaHUHU
MaTeMAaTUICCKUX METOJIOB PEIICHUS 3a/lad, MPOBOJUTH PacdyEéThl Ha OCHOBAHHH
UMECIOIINXCS JTAHHBIX, AHAIM3HPOBATH PE3YJIBTATHI U KOPPEKTHPOBATH METOIBI
pelIeHus ¢ Y4ETOM TOJTYyYSHHBIX PE3YJIBTATOB;

e pemaTh KAauyeCTBEHHBIC 3a/laud, TPeOyIoIre MPUMEHEHUS 3HAHUNA U3
pa3HBIX pa3fe’oB Kypca (U3MKH, a TaKKe HHTErpalluk 3HAHWUN W3 JAPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO IIETIOYKY
pacCy>KJIEHUN ¢ OMOpOi Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (HU3UUECKUE
SIBJICHUSI,

e WCIIOJIB30BaTh TEOPETUYECKHE 3HAHWSA [JIi OOBSICHEHHS OCHOBHBIX
MPUHIIMIIOB Pa0OTHl HM3MEPUTENIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJOTUYECKUX TPOIECCOB;

e TMPHUBOJUTH MPHUMEPHI BKIAJa POCCUUCKHX € 3apyOC)KHBIX YUEHBIX-
(Gu3NKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpa, B
pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;



e AHAIU3UPOBATH " OLICHUBATH IIOCJIEACTBUSA OBITOBOM u
MIPOU3BOJICTBEHHOM JI€SITEIbHOCTH 4YEJIOBEKAa, CBA3aHHOW C  (PU3HYECKUMHU
npoleccaM, C TMO3MLIHMA HSKOJIOTMYECKON O€30MacHOCTH, MPEACTABICHUA O
palOHAJIBbHOM NIPUPOJONOJIB30BAHUM, a TaKKE€ Pa3yMHOM HCIOJIb30BAaHUU
NOCTVDKEHUN HAyKU U TEXHOJIOTMU U JAJbHEWIIErO0 Pa3BUTHUS 4YEJIOBEYECKOTO
00I11eCTBa;

e MPHUMEHATH PA3IUUYHBbIE CIIOCOOBI pabOThl ¢ MHPpOpMauuend (HU3NIECKOro
CoJlepKaHUsl C MCMOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOTHUH,
IpU 3TOM MCHOJB30BATh COBPEMEHHbIE HH(GOPMAILMOHHBIE TEXHOJOTHHU IS
NOMCKa, TNepepadOTKU U TpeAbsIBICHUS Y4eOHOM U Hay4YHO-TIOMYJISPHOMN
uHpOpMAILIMK, CTPYKTYPUPOBAHUS M MHTEPHpPETaluyd WUHPOPMALIUU, MOTYyYEHHOU
U3  PAa3IUYHBIX HUCTOYHUKOB, KPUTHYECKHM AHAIM3UPOBATH  IOJYYAEMYIO
MH(GOPMAIIMIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCS 3HAaHUMH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHKA WH(OPMAIUK;

e TMpPOSIBIATH OpraHU3allMOHHBIE U MIO3HABATEIbHbIE YMEHUS
CaMOCTOSITEJILHOTO TMPUOOPETEHHUS HOBBIX 3HAHUW B TPOLIECCE BBIMIOJIHEHUS
IPOEKTHBIX U Y4EOHO-UCCIEeI0BATENLCKUX PadoT;

e paboTaTh B TpyNIE C HCHOJHEHHWEM pA3JUYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBATh PaldOTy TPYMIbl, PAMOHAIBHO pACHPEEIsITh JEATeIbHOCTh B
HECTaHapTHBIX CUTYalUsAX, alCKBATHO OLIEHUBATh BKJIAJ[ KaXXOr0 U3 YYaCTHUKOB
IPYIIbI B peUIEHUE paccCMaTpUBAaeMON MPOOIeMBbI;

e NPOSBIATH MOTHBALIMIO K Oyayiiell mpodeccuoHalIbHOM 1eATeIbHOCTH MO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO PO UIIS.
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Pa3znen 5. DUBNYECKHUN MPAKTUKYM
. bu6moreka [IOK
>1 DUSIICCKHI MPAKTHRYM 16 16 https://m.eds00.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [JOK
Peseparioe Bpens 10 https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16
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11 KVIACC

Kosau4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
bu6mmoreka [{OK
11 Maririoe nozie 14 https://m.edsoo.ru/39859¢f1
bu6moreka [IOK
12 IICKTPOMATHHTHAS HHAYKIHS 13 1 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
bu6moreka [IOK
21 Mexarurieckne konebatis 10 https://m.edso0.ru/39859¢f1
bu6mmoreka [JOK
2.2 DNIeKTpOMAarHuTHBIC KOJIeOaHuUs 15 htts://m.edso.ru/39859f1
53 MexaHW4ecKUe U JIEKTPOMArHuTHHIC 10 1 bubnuorexa [JOK
' BOJIHBI https://m.edso0.ru/39859¢f1
bubnuoreka [JOK
24 Onritia 25 1 https://m.edso0.ru/39859¢f1
Utoro no pazneny 60
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmoreka [JOK
31 Octosst CTO ° 1 https://m.edso0.ru/39859ef1
Utoro mo pazneny 5
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Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorera [JOK
) PIyCKYIAp y https://m.edso0.ru/39859¢ef1
bu6mmoreka [{OK
4.2 Pusnka atoma S https://m.eds00.ru/39859¢ef1
43 ®du3MKa aTOMHOTO S/Ipa U 3JIEMEHTapPHBIX 5 bubnuorexa [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
5.1 DneMeHTBl aCTPOHOMUU U acTPOPU3UKU 12 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6moreka [IOK
0.1 Dusiieckuit IPAKTHIyM 16 16 https://m.edsoo.ru/39859ef1
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cucremaruzanusa 1 0000IeHne
MIPEIMETHOTO COJCPKAHUS U OTbITA bubnunoreka [JOK
7.1 R 15
NESATETBHOCTH, PUOOPETEHHOTO TIPH https://m.edso0.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
bu6mmoreka [JOK
PesepBHOE Bpems 10 https://m.edso0.ru/39859¢ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara uugpoBbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTuueckue A op
Bcero u3yyeHusi  00pa3oBaTeJbHbIE
padoTsbI padoThI
pecypchbl

1 ®usznka — pyHIaMeHTaJIbHas HayKa O 1 02.09.- bubnuorexa [JOK
IPUpPOJIE 07.09.24 https://m.edsoo.ru/1beef346

9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 02.09.- bu6moreka [IOK
nccaenoBaHus GU3NIECKUX SBICHUI 07.09.24 https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE

3 no3HaHus npupo sl HaGmronenne n 1 02.09.- bubmmorera LOK

PHPOJIBL. A 07.09.24 https://m.edso0.ru/34c49931

IKCIIEPUMEHT B (hPU3HKE

4 CriocoObI m3MepeHHst GU3NIECKUX BETHUNH 1 02.09.- Bubmmorexa [IOK

P 07.09.24 https://m.edsoo.ru/ca2def03

AOGCOIIOTHAS M OTHOCHUTEIIbHAS

5 MOTPELITHOCTH U3MEPEHUI (PU3UUECKUX 1 02.09.- bubmmorexa [TOK

p p 07.09.24 https://m.edsoo.ru/7f18fda3

BEJIMYUH
MonenupoBanue B pusuke. Poab u mecto
¢bu3uku B GOpPMUPOBAHUU COBPEMEHHOM 09.09.- bubnunoreka [JOK

6 . . 1
HAYYHOW KApTHUHBI MUPA, B IPAKTHYECKON 14.09.24 https://m.edsoo.ru/eabbdedl
JESTEIbHOCTH JIFOJICH
Mexannueckoe nBmkeHue. Cucrema

7 otcyeTa. OTHOCUTEIBHOCTh 1 09.09.- bubnmuoreka [JOK
MEXaHUYECKOTO BUXKEHUs. [Ipsmas u 14.09.24 https://m.edsoo.ru/e9a52f02
oOpaTHasl 3a/1a4ll MEXaHUKH

8 Paguyc-BekTop MarepualbHON TOUKH, €T0 1 09.09.- bubnuorexa [IOK
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IIPOEKLIUU HAa OCU KoopauHaT. Tpaekropus. 14.09.24 https://m.edsoo.ru/30a108a5
[Tepemenienue. Cxopocts. X mpoekiuu
Ha OCH KOOPJMHAT
PaBHOMEpPHOE IPAMONIMHEWNHOE IBHKEHUE.
9 I'paduueckoe onrcaHue paBHOMEPHOTO 09.09.- brbmmorexa LHOK
8 14.09.24 https://m.edso0.ru/89ba7190
MPSMOJIMHEHHOTO JTBUKCHHSI
10 CrnoxeHue nepeMeIeHnii i CKOPOCTEH. 09.09.- bubnuoreka [JOK
Pemenue 3amau 14.09.24 https://m.edsoo.ru/761d18aa
HepaBHoMepHOe nBMkeHHEe. MTHOBEHHAS
11 CKOpOCTh. Yckopenue. [IpsmonmaeiiHoe 16.09. bubmorexa IOK
21.09.24 https://m.edsoo.ru/a99549a7
JIBUKCHHE C TIOCTOSTHHBIM YCKOPEHUEM
12 I'padmyeckoe onucanue NpIMOIUHEHHOTO 16.09.- bubnuoreka [IOK
JIBMKEHUS C MOCTOSIHHBIM YCKOPEHHUEM 21.09.24 https://m.edsoo.ru/b7560bbf
CBoboaHoOe majieHre. Y CKopeHue
13 CcBOOOIHOTO MageHus. 3aBUCUMOCTh 16.09.- bu6mmoreka [IOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT 21.09.24 https://m.edso0.ru/f738109c
BpEMEHU U UX rpaduku
14 JIBm>xkeHue Tesna, OpOIIeHHOTO MO YTIIOM K 16.09.- bu6mmoreka [JOK
TOPH30HTY 21.09.24 https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe npuxenue. [[BuxeHue mo
OKPY>KHOCTH. YTJIOBas U JIMHEHHas
15 ckopocTs. [lepuo u yacrora. 16.09- bubmorexa HOK
21.09.24 https://m.edsoo.ru/33196fbe
LenTpocTpeMuTenbHOE U MOJTHOE
yCKOpEHue
16 KonTponpHas paboTa o Teme bubnuoreka [IOK
"Kunemarunka" https://m.edso0.ru/1242f32e
17 IlepsrIif 3akoH HeroToHa. MHepnanbHble bubnuorexa [IOK

cucremsl orcuéra. [IpuHuun

https://m.edsoo.ru/5a9e4a64
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OTHOCHUTEIBLHOCTH [ anmuies.
HewnnepuunanpHbie cUCTEMBI OTCUETA

18 Cuna. PaBHoselicTBytomas cuia. Bropoi bubnuorexa [JOK
3akoH Herotona. Macca https://m.edso0.ru/141d3837
19 B3aumopeiictue Ten. Tperunii 3akoH bubnuorexa [JOK
HeroTona https://m.edso0.ru/57dba505
20 [IpuHnmn cynepnosunuu cui. Pemenne bubnuorexa [JOK
3a7a4 Ha TPUMEHEeHUE 3aKOHOB HbproToHa https://m.edsoo0.ru/bdf997b
3aKO0H BCEMHPHOTO TSATOTEHUS.
21 DKBUBAJICHTHOCTh TPABUTALIMOHHOW U bubmorexa HOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
29 Cuna TsKeCTH U yCKOpeHHe CBOOOHOTO bubmuotexa [JOK
najeHus https://m.edso0.ru/22757f26
JIBukeHne HeOeCHBIX Te U UX
23 HMCKYCCTBEHHBIX CITYTHHKOB. [lepBas bubmorexa IOK
https://m.edsoo.ru/11abfa0a
KOCMHUYECKasi CKOpocTh. 3akoHbI Kertepa
bu6mmoreka [JOK
24 Cuna ynpyrocrtu. 3akoH 'yka. Bec tena htts://m.edsoo.ru/0ae2cdsa
Cuna tpenus. [Ipupoaa u BUzbl cuil bubnuoreka [JOK
25 TpeHus. JIBUKEHHE B KUIKOCTH U rase ¢ https://m.edso0.ru/1fa86499
Y4€TOM CHJIbI COITPOTUBIICHUSI CPE/IbI https://m.edso0.ru/2ch29676
26 Jasnenue. ['mapocrarnyeckoe qaBieHUE. bubmuoreka [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEpAOE TEIO. bubnunoreka [JOK
27 ITocTynarensHO€E M BpalaTeIbHOE bu6nuoreka [IOK
JBUKEHUE TBEPAOIO Tea https://m.edsoo.ru/2b95d57¢e
08 MOMEHT CHJIbl OTHOCUTENIHBHO OCH bubmuoreka [JOK

BpalllCHUAA. IIneyo cuinl

https://m.edso0.ru/653d3459
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CrnoxeHue cuil, MPUIOKEHHBIX K TBEPJIOMY
teny. LleHTp TsxecTu Tena. Y clioBus

bubmuoreka [JOK

29
paBHOBECHS TBEPJOTO Teia. Bubl https://m.edsoo.ru/9aa79a7d
paBHOBECHs
bubmmoreka [{OK
30 Pemenwue 3amau
g https://m.edsoo.ru/dclcaacO
31 KonTponsnas pabora no teme "IluHamuxka. bubnuorexa [JOK
Craruka TBepaoro tena' https://m.edsoo.ru/9f5a574c
NMnynbc MaTepUanbHONW TOUYKH, CUCTEMBI
MaTepHuaibHbIX ToueK. L{eHTp Macc bu6moreka [IOK
32
CUCTEMBI MaTEpUAJIbHBIX TOUYEK. Teopema o https://m.edsoo0.ru/4bb8294b
JBWKEHUH [IEHTPA Macc
NMiynbc cuiibl 1 UISMEHEHHE UMITYJIbCca
33 Tesa. 3aKOH COXPaHCHUsI UMITYJIhCa bubmorexa IOK
' P Y ) https://m.edsoo.ru/13f0a221
PeaktuBHOE NBIKEHUE
MoOMEHT uMIyiibca MaTepUaTbHON TOUKH.
34 IIpencrasienue o cOXpaHEeHUH MOMEHTA Eubmaorexa OK
P P https://m.edso0.ru/d6532eb9
HMITYJIbCa B EHTPAIbHBIX MOJISIX
bu6mmoreka [JOK
35 Pemenue 3amau
A https://m.edso0.ru/f7706d63
PaGora cuibl Ha MaOM U Ha KOHEYHOM
36 nepemenienuu. I'padpuueckoe bubnnoreka [JOK
MpeACTaBICHUE pabOThI CUITbI. MOIITHOCTH https://m.eds00.ru/913974c7
CUJIBI
Kunernueckas sneprus. Teopema 00
37 W3MEHEHUU KUHETUYECKOUN SHEpTUH bubmmorexa [JOK
N p https://m.edsoo.ru/9a5e2e74
MaTepuaibHON TOUKU
bu6nmoreka [JOK
38 [ToTeHuManbHbIE U HEIOTEHLIUATIbHBIE

https://m.edsoo.ru/554bafcc
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cuisl. [loreHnmansHas 3eprusa. Bropas
KOCMHUYECKasi CKOPOCTh

Tperbs kocMuyeckasi ckopocTb. CBsI3b
paboTHI HEMTOTEHITUATIBHBIX CHII C

39 M3MEHEHUEM MEXaHUYECKOM SHEPTUH bubmorera [JOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTUU
Vupyrue u He 1€ CTOJIKHOBEHHSI.
40 v EIZ’II:IGHI/IC ]56yH }? }.],'IFJ'II/I JIs1 UIeaJIbHOM bubmiorexa HOK
p PHY s A https://m.edsoo.ru/f30f43b6
KHUJIKOCTH
41 KonTponbHas pabota no teme "3akoHbI bubnuoreka [IOK
COXpaHEHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PasBuTHe npeacTaBiIeHUN O IPUPOJIC
peil prpoz bu6mmoreka [IOK
42 tertoThl. OcHOBHBIC ToyToxkeHust MKT.
https://m.edsoo.ru/b0a4445f
Judbdysus. BpoyHoBckoe nBrKeHne
Ctpoenne ra3000pa3HbIX, KUJIKUX U
43 TBEPABIX TEJ. XapaKTep JIBUKCHUS U bubmorexa HOK
pA L p pA https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYJT (AaTOMOB).
44 KommuecTBo BemectBa. [loctossHHas bubmorera [JOK
- ' https://m.edsoo.ru/c5b72ab7
ABoraipo
45 Temneparypa. TerioBoe paBHOBECHE. bubnnoreka [JOK
IlIxama Ienbcus https://m.eds00.ru/0070d493
bu6mmoreka [JOK
46 P
CHICHHE sa/1ad https://m.edsoo.ru/1531aba5
bu6mmoreka [JOK
47 41 iras. I’
FICQTIDHDIH Tas. 1 a30BPIC 3AKOHMT https://m.edsoo.ru/1deb2367
48 YpasHenune Menaeneena-Knaneiipona. bubnuorexa [IOK
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Pemenue 3amau

https://m.edsoo.ru/8d12c328

49 AOcomoTHas TeMreparypa. 3akoH bubnmoreka [JOK
JanbToHa https://m.edsoo.ru/14e02d1f

50 N3onponeccel B uACaIBHOM ra3e ¢ bubnuorexa [JOK
MOCTOSIHHBIM KOJIMYECTBOM BEUIECTBA https://m.edso0.ru/68878d51
I'padmueckoe npeacTaBieHne

51 H?I.)ofpoueccom ElsoTepMa, H30X0pa, brommorexa [OK

https://m.eds00.ru/1344327b
n3obapa
bubmmoreka [{OK

52 Ocnosroe ypasrerne MKT https://m.edso0.ru/c8094721

bu6moreka [IOK

53 Pemterme saza https://m.edso0.ru/10265a05
CBs13b a0COTIOTHOM TEMIIEPATYPHI

54 TepMOHHHaMI{quKOﬁ CIECTCMH co cpepuei https://m.edsoo0.ru/c38af875
KMHETUYECKOM 3Hepruei nocTynareabHOro
TEIUIOBOTO JIBHKEHUS €€ 4acTHUIl

55 O0o001IeHNEe B CHCTEMAaTH3alKs 3HAHUH 110 bubnuoreka [JOK
teMe "OcHoBbl MKT" https://m.edso0.ru/09d12fd8

56 KonTtponpHas padota o teme "OCHOBBI bubnuoreka [JOK
MKT" https://m.edsoo.ru/13adad59
TepmoanHamuueckas cuctemMa. 3aJlaHue
BHEIIHUX ycnoBui 1uis T/l cucremsl.

57 Bnemnue v BHyTpeHHUE MTapaMETPBI. bubnnoreka [JOK
ITapamerpsl T/I cucTemsl Kak CpeiHUE https://m.edsoo.ru/5f8d38a3
3HAUYEHMS BEJIMYMH, ONTMCHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

58 Hynesoe Havano TepMOaMHAMUKH. bubnuorexa [IOK

Camonpowu3sBosibHas penakcanus T[]

https://m.edsoo.ru/8ec512f0
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CHUCTEMBI K TEIJIOBOMY PAaBHOBECHUIO

Monens naeaasLHOTO ra3a B

59 TepMOJAUHAMUKE. Y CJIOBUS TPUMEHUMOCTH bubmorexa LHOK
e ' P https://m.eds00.ru/29355001
3TOM MOJIeH
60 VYpaBHenue MenaeneeBa-Knanelipona u bubnuorexa [JOK
BBIpAKEHUE /11 BHYTPEHHEN SHEPrUn https://m.edsoo.ru/bal178d0
BeIpaxkenue 11 BHyTpeHHEN SHEPTrUn
61 OJHOAQTOMHOTO HJICAJIbHOTO Ta3a. bubnuorexa [JOK
KBasucrarnueckue 1 HeCTaTU4ECKUE https://m.edsoo.ru/ac5cacl5
TIPOTIECCHI
DneMeHTapHas paboTa B TEPMOJIMHAMHKE.
62 BI)I‘—II/ICJ'IGHI:/IG ap6OTI)I nor 1:1(1)1/12; bubmmorera LOK
P p y https://m.edsoo.ru/741d5738
nporiecca Ha pPV-auarpamme
Temnonepenaua kak croco0 N3MEHEHUS
63 BHyTpeHHeH sHeprun T]I cucremsl 6e3 bubmorera [JOK
TP P https://m.edso0.ru/3d734561
COBEPILICHHS pabOTHI
64 KonBekuus, TEmIOnpoBOIHOCTD, bubnuoreka [JOK
U3JIy4YCHHE https://m.edsoo.ru/157b54cd
KonnuecTBo TemnoTel. TennoéMKoCTh Tena.
65 VY aenpHast 1 MOJISIpHAs TEIUIOEMKOCTH bubnunoreka [JOK
BEIIECTBA. Y IeJIbHAS TEIUIOTA CTOPAHUS https://m.edsoo.ru/7ba67355
TOIJIMBA
66 Pacuér xonuuecTBa TEIUIOTHI ITpU bubnnoreka [JOK
Teruionepeaaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTre 06 anuabaTHOM mporiecce. bubnunoreka [JOK
IIepBblit 3aKOH TEPMOAUHAMUKH https://m.edso0.ru/d8098824
68 KonundecTBo TemnoTel u paboTa Kak MEphI bubnmoreka [JOK

U3MeHeHUs BHyTpeHHel sHepruun T /1

https://m.edsoo.ru/b047alcd
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CHUCTCMBI

BTopoii 3aKOH TEpMOAMHAMUKY IS
PaBHOBECHBIX M HEPABHOBECHBIX

bu6mmoreka [IOK

69
nporeccoB. HeoOpatumMocTs mpupo HBIX https://m.edsoo.ru/c6f4f464
MPOIIECCOB
70 [TpuHIUIIBI AEACTBUS TEMJIOBBIX MAIIWH. bubmmoreka [IOK
KII https://m.edso00.ru/2e945513
71 MaxkcumanbHoe 3HaueHue KIT. [ukn bubmmoreka [{OK
Kapno https://m.edsoo.ru/fe3857b9
bu6moreka [IOK
72 P
CHICHHe 3a1at https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHE ACIIEKTHI UCIIOIBL30BaAHUS
73 TEIUIOBLIX JABUrareiaei. TemnoBoe bubmiorexa HOK
a L https://m.edso0.ru/9867aaa7
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
bu6mmoreka [IOK
4 Pemenne sanas https://m.edso0.ru/c8c70432
O00011IeHne U cucTeEMaTU3aLMs 3HAHUI 11O
75 teMe "Tepmoannamuka. TemnoBbie bubmorexa LHOK
F 8 ’ https://m.eds00.ru/28d62b3f
MaIIIUHEI
76 KonTtponbHas paboTa o teme bubnnoreka [JOK
"Tepmoannamuka. TernaoBble MalliuHbI" https://m.edsoo.ru/1b6e26c5
[TapooOpa3oBanHre U KOHICHCAIIHSL.
77 Ucnapenue u kunenne. Y aeabHas TEIUIOTa bubmnorexa [JOK
p thde https://m.eds00.ru/6f8e6777
napooOpa3oBaHUs
HacpliieHHbie 1 HEHACHIIIICHHBIE TTaphl.
78 KauecTBeHHas 3aBUCUMOCTE INIOTHOCTH U bu6mmoreka [JOK

JAABJICHUSA HACBIIICHHOTO I1apa OT
TEMIICPATYpPhI, UX HEC3ABUCUMOCTL OT

https://m.edsoo.ru/f5¢17d02
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00BbEMa HACBHIIIEHHOTO TTapa. 3aBUCUMOCTD
TCMIICPATYpPhbl KUIICHHUA OT JAaBJICHU B

JKHUJIKOCTHU
79 BrnaxHocTh Bo31yxa. AGCOTIOTHAS U bubnuorexa [JOK
OTHOCHTEIbHAS BIIAXKHOCTh https://m.edso0.ru/30ebbb79
bubmmoreka [IOK
P
80 CHicHHe sazat https://m.edso0.ru/18e95ff3
TBépnoe teno. Kpucramnmueckue u
81 amop(HbIe Terna. AHU30TPONUS CBOMCTB brbmmorexa [TOK
P ' P https://m.edsoo.ru/20a88a03
KPUCTAJIJIOB
82 [InaBnenue u KpucTaM3anus. Y aeiabHas bu6moreka [IOK
TerioTa raBneHus. Cyonmumarius https://m.edsoo.ru/6ee91e9f
edopmaruu TBEpIOTO Tena. PacTskenne
83 fci)(aineuc BUT pli[/lo 16 FOnra. Ilpenen bubmorexa [IOK
- LABHL f[y - pe https://m.edsoo.ru/dalaabl10
ynpyrux nedopmarmii
TermmoBoe pacumpeHue KUIKOCTEN U
84 TBEPABIX TEJI. AHTAPMOHHU3M TEILJIOBBIX bubmorexa HOK
pA o p https://m.edsoo.ru/7ba5edf2
KoJIeOaHHMI YaCTHII BEIIECTBA
85 [IpeoOpazoBanue 3HEPrUuu B (Ha30BBIX bubnuoreka [JOK
nepexogax https://m.edso0.ru/97a0672f
bubnuoreka [JOK
86 o
¥ paBHeHHE TEMI0BOro banarica https://m.edsoo.ru/ab1521fb
bubnuoreka [JOK
87 P
CHICHHE sa]1ad https://m.edsoo.ru/8ab7f40d
[ToBepxHocTHOE HaTspKeHue. KanumnspHeie
88 siBieHUs. J[aBieHue o MCKpUBIEHHOMN bubnmuoreka [JOK

MOBEPXHOCTHIO KUIKOCTH. DPopmyna
Jlaruaca

https://m.edsoo.ru/b42f1f97
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O0001IeHME U CUCTEMATU3ALMS 3HAHUM IO

bubmuoreka [JOK

89 eme "ArperatHblie COCTO €IIeCTBA.
e PeratHbl " ORI BEHHECTE https://m.eds00.ru/0b52575¢
@da3oBbIE IEPEXOBI
KonTtponsHas pabota o Teme
90 "ArperaTHsle COCTOSIHUS BEIIECTBA bubmorexa [TOK
P | ' https://m.edsoo.ru/7dc2a739
@da3oBbIE IEPEXOBI
DneKTpu3aIus Tei U €€ MposIBICHUSI.

01 Dnektpuyeckuii 3apsia. [[Ba Buma bubnuoreka [JOK
AIEKTPUYECKUX 3apsiaoB. [IpoBogHUKH, https://m.edsoo.ru/laff445f
JMDJICKTPUKH U TIOTYIPOBOIHHKH

92 DJIeMEHTapHBIN ANEKTPUUECKUHN 3apsijl. bubmuotexa [JOK
3aK0oH COXpaHEHUs IEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/f49afd24

93 BzaumoperictBue 3apsinoB. Toueunsie bu6mmoreka [IOK
3apsabl. 3akoH Kymnona https://m.eds00.ru/445b7746

bu6mmoreka [IOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 DnekTpuyeckoe noJie. Ero aeiicteue Ha bubnuoreka [JOK
AIIEKTPUUECKHUE 3apsIbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTH 2JEKTPUUYECKOTo HOJIS.

96 [TpoOHubIii 3apsn. JInHUK HANPSDKEHHOCTH bubnnoreka [JOK
3JeKTpUUecKOro noJist. OAHOpOHOE https://m.edso0.ru/3dac6957
ANEKTPUYECKOE TMOJIe
[loTeHIManbHOCTh 3NIEKTPOCTATUYECKOTO

97 noJjsi. Pa3HOCTh NOTEHIMANOB U bubmmorexa [JOK

' t https://m.eds00.ru/80021447
HamnpsbKeHHe
08 [loTenumanpHas 3Heprus 3apsja B bubnuorexa [IOK

QJICKTPOCTATUYCCKOM IIOJIC. IloTenuman

https://m.edsoo.ru/af5fa389
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QJICKTPOCTATUYCCKOT'O IMOJIA

CBs13b HaNPSKEHHOCTH 110JI U Pa3HOCTH

99 IMOTEHINAIOB IS DJIEKTPOCTATHIECKOTO bubmorexa [TOK
1 a p https.//m.edsoo.ru/df7a6838
noas
100 [IpuHIHAI CynIEPIIO3UIIUY DIIEKTPUYECKAX bubnuorexa [JOK
noJieH https://m.edsoo.ru/Ocfe4a6e
bubmmoreka [{OK
101 P
0 CHICHHE 311 https://m.edso0.ru/5a582263
102 [Tosie Toueunoro 3apsiaa. [lose bubnuoreka [JOK
PaBHOMEPHO 3apsKEHHOU chepbl https://m.edso0.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO IO
103 00BéMy mapa. Iloisre paBHOMEPHO bubmorexa HOK
y Hapa. PaBHONEp https://m.edso0.ru/f7a665ee
3apsOKEHHOM OECKOHEYHOM MIIOCKOCTH
104 [IpoBOHMKH B 3JIEKTPOCTATUYECKOM TIOJIE. bubnuoreka [IOK
YcnoBue paBHOBECHS 3apsiiOB https://m.edsoo0.ru/32405eab
JV3AeKTpUKY U MOJTYIPOBOJHUKH B bubnuoreka [IOK
105
3JIEKTPOCTATUYECKOM I0JIe https://m.edso0.ru/060ebab5
Konpaencarop. D1eKTpoEMKOCTh
106 KOHAEHCcATOPpa. DIEKTPOEMKOCTD IIJIOCKOrO bubmorexa LHOK
a pa. p https://m.edso00.ru/845b473
KOHJIEHCaTopa
107 ITapannenbHOE cCOeTMHEHNE bubnunoreka [JOK
KOHJEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 IlocnenoBarenbHOE cOeUHEHNE bu6mmoreka [JOK
KOHJIEHCAaTOPOB https://m.edso0.ru/1e992920
109 OHeprus 3apsoKeHHOro KOHAEHCAaTopa bubmorexa LHOK
p p a p https://m.edsoo.ru/73a34f18
110 Pemenue 3amau buGmnorexa [IOK

https://m.edsoo.ru/5fb2ach5
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https://m.edsoo.ru/27434040

JIBr>KeHre 3apsKEHHOW YaCTHLIbI B

bubmuoreka [JOK

111
OJHOPOJTHOM BJIEKTPUYECKOM I0JIE https://m.edsoo.ru/8341d6ac
112 Pemenne 3amau
113 O06o01IeHne 1 cucTeMaTr3anus 3HaHu| 110 bubnuorexa [JOK
Teme "DieKkTpuueckoe moie" https://m.eds00.ru/5752603f
KonTposnbHas paboTa no teme bubnuorexa [JOK
114
"DnexTpuueckoe mojue" https://m.edsoo.ru/cefe90e9
Cuia Toka. [locTostHHBIN TOK. Y CII0BUS
115 CYIIIECTBOBAHMUS MOCTOSTHHOTO bubmmorexa [OK
Y https://m.edso0.ru/233311b5
ANEKTPUIECKOTO TOKA
bu6moreka [IOK
116 n .H 9J1C
CTOUHHKH TOKa. Hanpsbicere i 91 https://m.eds00.ru/0839a115
117 3akon OMa Jyis ydacTKa LEIH. bubnuoreka [IOK
DIJIEKTPUYECKOE COMPOTHUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COMPOTUBIICHUS
118 OJTHOPOJHOI'O MPOBOJIHUKA OT €r0 JUIUHBI U bubmorexa [JOK
AHOPOA pOBOA a https://m.edsoo.ru/95fcdf51
TJTIONIAIU TTONIEPEYHOTO CEUCHUS
119 VY enpHO€ CONPOTUBIICHUE BEILIECTBA. bu6mmoreka [JOK
Permrenue 3agau https://m.edsoo0.ru/437f8300
120 ITocnenoBarensHOE, MapaieabHOE, bu6mmoreka [JOK
CMEIIIAaHHOE COEAMHEHUE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX AIEKTPUUECKUX bubnnoreka [JOK
uenei. [IpaBuna Kupxroga https://m.edso0.ru/1794cf37
bu6mmoreka [JOK
122 P
CHICHHC sa/at https://m.edso00.ru/3881b469
123 PaboTa 31eKTpHuecKoro Toka. 3aKoH bubnuorexa [IOK

Jxoyna —Jlenna

https://m.edsoo.ru/a3605c5¢
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bubmuoreka [JOK

124 P
CHICHHE St https://m.eds00.ru/6761bf0f
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
125 TennoBast MOIITHOCTh, BhljIC/IsIeMast Ha bubmorera [JOK
’ https://m.eds00.ru/99750a6f
pesucrope
bubmmoreka [IOK
12 P
6 CHicHHe sazat https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpeHHEEe COTIPOTHUBIICHHE bubnuorexa [JOK
HWCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa Jy1si TOJTHOM (3aMKHYTOM ) bubmuorexa [JOK
AIEKTPUYECKON eI https://m.edso0.ru/221f40fb
bu6moreka [IOK
12 P
o cHicHe sazat https://m.eds00.ru/3580b679
bu6mmoreka [IOK
130 MOUIHOCTE HCTOUHHKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [IOK
13l Kopotioe sambiianne https://m.eds00.ru/546f5632
132 Konpaencarop B ey HOCTOSIHHOTO TOKa bubmmorexa [JOK
s PEI https://m.eds00.ru/35368f3e
bu6mmoreka [JOK
133 Pemenme sana- https://m.edso0.ru/4410cef0
134 Pemenne 3agau mo tTeme "IlocTOSIHHBIN bubmuoreka [JOK
3JIEKTPUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau no reme "l[locTostHHBIN bubnmuoreka [JOK
EKTPUYECKHUH TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agau no teme "l[locTosiHHBIN bubnmuoreka [JOK
EKTPUYECKHM TOK" https://m.edsoo.ru/eb5d4687
137 O00011IeHNE U cCUCTEMATH3AIMS 3HAHUN 110 bu6mmoreka [JOK
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teme "[1oCTOSHHBIN 31eKTpUYeCKuil TOK"

https://m.edsoo.ru/bfd7a050

KonTtponsHas pabota o Teme

bubmuoreka [JOK

138
"IloCTOSIHHBIN 27€KTpUYECKUM TOK" https://m.edso0.ru/1885ddf1
DneKTpruYecKas MPOBOJUMOCTh PA3IMUHBIX
139 BEILECTB. DIEKTPUYECKHAI TOK B METAJIAX bubnmorexa LOK
) p ' https://m.edsoo0.ru/da794295
CBepXIpoBOIUMOCTh
DNEeKTPUYECKUN TOK B pacTBOpax u
140 acnnell)Bax AIIEKT OJ'II/ITI())B 3aIfOHI>I Bubmuorexa LIOK
p P ’ https://m.edsoo.ru/4b423491
@apanes U1 JIIEKTPOIN3a
bu6moreka [IOK
141 C) 7 i
TICKTPHACCKUH TOK B Tasax. Tutasma https://m.eds00.ru/92d92f76
142 DIIEKTPUYECKHUI TOK B BaKyyMe. bubmuotexa [JOK
Bakyymubie mpubopbl https://m.edso0.ru/2E+160
143 DNEeKTpUUYECKU TOK B MOJTYIPOBOTHUKAX bubmmorera LIOK
p YHpOBOA https://m.edsoo.ru/ab61c660
bu6mmoreka [IOK
144 II o
ONIYTPOBOMIHIKOBRIC HPHBOPEI https://m.eds00.ru/83622200
DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHue CUiibl TOKa U HANPSKEHUS B
L[ENU TOCTOSTHHOTO TOKA MPY OMOIIH
145 AHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX bubnnoreka [JOK
pubopoB" wiu "3HaKOMCTBO ¢ IIUPPOBOIt https://m.edsoo.ru/5643ea56
naboparopuei o ¢puszuke. [Ipumepsr
n3MepeHus: GU3NYECKUX BETUYUH TIPH
MTOMOIIY KOMITBIOTEPHBIX JATYUKOB"
DuU3NYECKUN IIPAKTUKYM I10 TEME
146 "N3y4ueHre HepaBHOMEPHOTO JIBUKEHUS C bubnuoreka [IOK

LETIBIO OIPEAENIEHNUs] MTHOBEHHOM
ckopoctH"

https://m.edsoo.ru/f6292f5f
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DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus Ipu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBDKEHHUH 110 HAKJIOHHOM INIOCKOCTH" MIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BpPEMEHHU MPH PABHOYCKOPECHHOM
IBIOKeHUN"

bubmmoreka [{OK
https://m.edsoo.ru/6960b6ef

148

®uU3NYECKU IPAKTUKYM I10 TEME
"U3mepenue yckopeHusi CBOOOJHOTO
nanenus” win "M3ydeHue IBrKeHud Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

bubmmoreka [{OK
https://m.edsoo.ru/d1ea2402

149

®u3N4eCKUi IPAKTUKYM IO TEME
"N3yueHne IBUKEHUS Tela 1o
OKPY’KHOCTH C IIOCTOSIHHOM 10 MOJTyJIIO
ckopocthio" wim "HMccnegoBanue
3aBHCHUMOCTH IepHoaa oOpalieHus
KOHHUYECKOTO MAasATHHUKA OT €TI0
napameTpoB"

bu6mmoreka [IOK
https://m.edsoo.ru/bcf53514
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DuU3NYECKUH TPAKTUKYM 10 TEME
"M3MmepeHue paBHOICUCTBYIONIEH CHUIIbI
TIpH IBIKEHUU OpYyCKa M0 HAKIOHHOM
mwiockoctu" wim "IIpoBepka runoTe3bl 0
HE3aBUCHUMOCTH BPEMEHU JBUKCHUS
Opycka 1Mo HaKJIOHHOM MIOCKOCTH Ha
3a/IaHHO€ PAcCCTOSIHUE OT €ro Macchl”

bubnuoreka [JOK
https://m.edsoo.ru/0b34db84
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DuU3NYECKUN IIPAKTUKYM I10 TEME
"HccnenqoBanue 3aBUCUMOCTH CHIT
YIPYTrOCTH, BOZHUKAIOIINX B MIPYKUHE U
pe3uHOBOM 00pa3sie, oT ux aedopmarun”

bu6mmoreka [JOK
https://m.edsoo.ru/b55b81al
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niu "M3yueHne ABMKEHUS CUCTEMBI TeEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON uepes
nérkuii 670K"

152

Pu3N4EeCKU IPAKTUKYM 110 TEME
"N3mepenne ko3 duimenTa TpeHus mo
BEJIMYMHE YIII0BOTO KOAPPHUIIMEHTA
3asucumoctu Frp(N)" nnu "Hccnenosanue
JBUKEHMS OpyCcKa 10 HaKJIOHHOU
IJIOCKOCTH C TIEPEMEHHBIM

ko3¢ dunmenTom Tpenus" wiu "Msydenue
JBUKEHHUS TPYy3a HA BaJLy C TPEHHEM"

bubmmoreka [{OK
https://m.edsoo.ru/b83b1607
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®u3N4eCKUi IPAKTUKYM IO TEME
"UccnenoBanue yciIOBH paBHOBECHS
TBEPAOTO TejNa, UMEIOIIEro 0Ch BpalieHus"
niu "KoHCTpyupoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "3yuenue
YCTOMUYMBOCTH TBEPJOTrO TEJIA, UMEIOILETO
IJI01[ab OTIOPHI"

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7
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DuU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenune uMmmysbca Tesa mno
TopMO3HOMY nyTH" nin "M3mepenue cumbl
TATH, CKOPOCTH MOJIENIH JIEKTPOMOOMIIA U
MOIIHOCTH CWJIbl TATK" nin "CpaBHEHUE
W3MEHEHMs UMITYJIbCa Tella C UMIYJIbCOM
cwibl" nnu "HccrenoBanye coXpaHeHUsI
HMITyJIbCa MIPU YIIPYrOM B3aUMOAEHCTBUA"
nnu "M3MepeHne KHHETUYECKON SHEPTUN
TENa o TOPMO3HOMY IyTH"

bubnuoreka [JOK
https://m.edsoo.ru/856fb28e

155

Du3NYEeCKUH PAKTUKYM I10 TEME

bu6nmoreka [JOK



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

"N3ydueHne U30TepMHUECKOro IpoLecca
(peKOMEeHIOBaHO UCIOJIB30BAHNE
mdpooii mabopatopun)" wim "M3ydeHue
n30x0pHOTO Mnpoiiecca” unu "N3yuenue
n3obapuoro npouecca" uinn "IlpoBepka
ypaBHEHUS COCTOSTHUSA"

https://m.edsoo.ru/e0fe7e07
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@uU3NYECKUH IPAKTUKYM I10 TEME
"U3mepenue ynenpHO#M TeroémMKocTy"
unu "VccnenoBanue mpoiecca OCThIBaHUS
BemecTBa" win "MccnenoBanue
aauabatHoro npouecca” nin "U3yuenue
B3aMMOCBSI3U SHEPTUU MEKMOJIEKYIIPHOTO
B3aMMOJICHCTBUS U TEMITEPATYPhI KUTICHUS
xKuakocren"

bu6moreka [IOK
https://m.edsoo.ru/2f2faa6l
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DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHne 3aKOHOMEPHOCTEN UCITapeHUst
skunkocter" nm "M3Mmepenue ynenbHoi
TEIUIOTHI TUIaBJeHus Jibaa" unu "N3yuenue
CBOMCTB HACHIIICHHBIX TAPOB'" WU
"U3mepenune abCOMOTHON BIAXHOCTH
BO3JlyXa M OLIEHKA MacChl MapoB B
nomenieHun". Msmepenue kordduimreHTa
MTOBEPXHOCTHOT'O HATSHKCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/6b1a23b5

158

dusnueckuil NpakTUKYM 10 TeMe
"HabnroeHue npeBpalieHus SHEpTuu
3apsHKEHHOTO KOHIEHCATOPa B SHEPTUIO
n3iydeHus ceeroauona” uimm "Msyduenne
MIPOTEKAHMSI TOKA B LIENH, COAEpKaLEN
koHaeHcarop" win "Pacnipenenenue

bu6mmoreka [JOK
https://m.edsoo.ru/ec424377
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Pa3HOCTU MOTEHIIMAJIOB (HAMPSHKEHUS) TIPU
IIOCJIE0OBATEILHOM COEIMHEHUN
KOHJIEeHCaTopoB"

Pu3N4EeCKU IPAKTUKYM 110 TEME
"UccnenoBanue CMEIaHHOTO COCTUHEHHUS
pesuctopoB" wiu "M3MepeHue yneapHOTo

bubmmoreka [IOK

159
CONPOTHBIIEHUS TPOBOAHUKOB" MIIN https://m.edso0.ru/2b179d98
"HccnemoBanue 3aBUCUMOCTH CHIILI TOKa
OT HAMPSDKEHUS I71S JTaMIIbl HaKaJIuBaHus"
®u3NYEeCKU IPAKTUKYM IO TEME
"Habmnronenune anextponusa" uim
"U3mepenue 3apsiia 0THOBAIEHTHOTO
160 noHa" wnu "UccieqoBanue 3aBUCUMOCTH bubmorexa LOK
https://m.edso0.ru/64b6e901
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepaTypbl' win "CHITHE BOJIBT-
aMIIEPHOM XapaKTEPUCTUKHU auoaa"
PesepBusblil ypok. O000IIIEHHE U
161 CI/ICTIe)MaTI/ISZEI/I}I 3HAHWH 10 TEME bubmorexa [JOK
" " https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBusblil ypok. O000IIIEHHE U
162 CI/ICTI;MaTI/ISE}IIp WS 3HAHWUH 10 TEME bubmorexa LIOK
" "u https://m.eds00.ru/3149956b
JlmHamMuka
PesepBurlii ypok. O00011I€HIE U
163 CI/ICTIe)MaTI/BZp W 3HaHUH 1o TeMme "CraThuka bubmorexa LOK
B " https://m.edso0.ru/0f9752ac
TBEP/OTO Tela
PesepBHbIil ypok. O000IIEHE U
164 CI/ICTzMaTI/B:EHH 3HAHUH 110 TeMe "3aKOHBI bubmorexa [IOK
\ https://m.edsoo.ru/6c0df9cc
COXPAaHEHHUS B MEXaHHUKE
165 PezepBHblit ypok. O0o0O1IeHNE U bubnuorexa [IOK
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cucreMarusanysa 3HaHui 1o teme "OCHOBEI
MOJIEKYJIIPHOKMHETHYECKOU Teopun”

https://m.edsoo.ru/de148976

PesepBHeIit ypok. O600IICHNE 1

bubmmoreka [{OK

166 i 1
SHCTeMaTmaHm SHAHMILTIO TEME " https://m.edsoo.ru/Obcc77cl
TepmonuHamuka. TerIoBbIe MAITUHBI
Pesepsubrit ypok. O60011eHNE 1
167 cUCTeMaTH3alMs 3HaHUH 10 TeMe 1 bubmmoreka [IOK
"ArperaTHble COCTOSIHHSI BEILIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexoap"
PesepBubIit ypok. O600meHwe 1
168 CI/ICTEMaTI/IS'Zp ust 3HaHI/II;IH 0 TEMeE 1 bubmorera [JOK
" 8 " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE TOJIE
Peseprubiit ypok. O6001IeHNE 1
P P EII bu6mmoreka [IOK
169 CUCTEMaTH3aIus 3HAHUH 110 TEME 1
" . . https://m.edsoo.ru/3cae6dal
[TocTosIHHBIN ATTEKTPUUECKHUI TOK
Peseprubiit ypok. O6001eHNE 1
170 CI/ICTIe)MaTI/I?)Zp ust 3HaHHI>I'IH o Teme "Toku B 1 bubmorexa HOK
B " https://m.edso0.ru/cc7681d4
pa3IMYHBIX cpeaax
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Kontpoabnsbie | IlpakTuueckue
n/n Bcero u3ydyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
BzanmopeiicTBHE MOCTOSHHBIX
1 MarHuTOB U IPOBOJHUKOB C TOKOM 1 bubmorera [JOK
POBOL ) https://m.edso00.ru/487a8593
MaruuTHOe nosie. ['unore3a Amnepa
BexTop MarauTHOM WH HH.
2 IIpun pI/Il'I CyIepno3u EZK NIIIaFHI/ITHBIX 1 bubmorera [JOK
p UH yHep t . https://m.edsoo.ru/4clabcch
nosiei. JINHUM MarHUuTHOM MHITYKIIUH
3 MarauTHO€ 1oJie MPOBOIHUKA C TOKOM. 1 bubnuoreka [IOK
OnbIT Opcrena https://m.edso0.ru/d35d5262
4 Cuna Amriepa, €€ HanpaBJE€HUE U 1 bubnuoreka [JOK
MO1yJIb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [JOK
5 Pemenue 1
HHICHAC Sanat https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amrepa. 1 bu6mmoreka [JOK
DIEeKTPOU3MEPUTEIILHBIC TTPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubnuoreka [JOK
YaCTHUILIBI B OJTHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
moJie
bu6mmoreka [JOK
8 P 1
CHICHHE Sa/at https://m.edsoo.ru/504e98c7
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bubmuoreka [IOK

P
o abora cnwt Jlopenia https://m.edsoo.ru/d518be4b
bu6mmoreka [{OK
1 P
0 clieHHe satat https://m.eds00.ru/93617bd9
MarHuTHOE II0JI€ B BEIIIECTBE.
11 deppoMarHeTHky, napa- u bubmorera [JOK
2 > 11ap https://m.edso0.ru/30ff9608
JMaMarHeTHKU
OCHOBHBIE CBOWCTBA
12 ¢beppomaruetukos. [Ipumenenue bubmmorera LOK
pp P https://m.edso0.ru/0b58190a
(dheppoMarHeTHKOB
13 Pemenue 3agau o teme "MarautHoe bu6moreka [IOK
noJie" https://m.eds00.ru/5b55¢307
14 Pemenne 3aga4 mo teme "MarautHoe bubnuorexa [JOK
noJie" https://m.edsoo.ru/41c4ae8a
SIBiIeHME AIEKTPOMATrHUTHOM
15 HH nn. [IoTOK BeKkTOpa MarHUTHOM bubmorexa HOK
AR P https://m.edsoo.ru/b3efalcl
WHIYKIINHT
bu6mmoreka [JOK
16 OAC nrnyKuHn https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMArHUTHON MHAYKLIHUU bubnuoreka [JOK
Dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe snekrpuueckoe noie. Toku bubnuoreka [JOK
Dyko https://m.edsoo.ru/15abe140
19 O/IC MHAYKUNH B ABMKYIIUXCS bubnuoreka [JOK
MIPOBOHUKAX https://m.edso0.ru/0235cc02
20 Pemenne 3agau bu6mmoreka [JOK
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https://m.edsoo.ru/4dfda618

bu6mmoreka [{OK

21 Hpasmusio Jerma https://m.edso0.ru/bbc22726
n octb. Ka a
29 TUYITHBHOCTD. RATYIIR bu6mmoreka [{OK
MHAYKTHBHOCTH B HETH HOCTOAHHOTO https://m.edsoo.ru/621eae9d
TOKa
Asnenue camounaykiuu. J/C bubmmoreka [{OK
23
CaMOMHIYKIUU https://m.edsoo.ru/7ee60ca8
24 DHEprusi MarHUTHOTO TOJISI KaTYIIKHU C bubnuorexa [JOK
TOKOM. DJIEKTPOMarHuTHOE T0JIe https://m.edsoo.ru/b3c0ad1l
bu6moreka [IOK
25 Pemerre 3a1as https://m.edso0.ru/88f69d2b
26 O06o0meHre 1 cCHCTEMAaTH3aIlis 3HAHUH bubnuorexa [JOK
1o Teme "DNeKTpoguHaMHuKa" https://m.edso0.ru/76484025
97 KonTtponbHas padoTa o teme bubnuoreka [IOK
"OnexkrpoauHaMuka" https://m.edso0.ru/8ae09b98
08 KonebarenpHas cucrema. CBoOOIHBIC bubnuoreka [JOK
KoJiebanus1. ['apMoHnYecKre KoaeOaHus https://m.edsoo.ru/7c1db385
29 KunemaTtnueckoe u JMHAMHUYECKOE bubnuoreka [JOK
onucaHue KojaedaTebHbIX IBUKECHUNI https://m.edso0.ru/87ce9498
DHepreTUvecKoe onvcanue. BeiBo
caHus
“ JTUHAMHUYECKOTO OIH . BuGmmorexa [OK
TapMOTIMHCCIHX KOTCOIHHH H3 HX https://m.eds00.ru/e3c99692
SHEPreTUYECKOT0 U KHHEMAaTUYECKOTO
OTIUCAHUS
31 Ammutyzaa u ¢aza xoyebaHui bubnuorexa [IOK
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https://m.edsoo.ru/7a0c439a

Ilepuon u yactora kosiebanuii. [lepuos
MaJIbIX CBO6OIIHI)IX KoJieOanuii

32 MaTeMaTH4ecKoro MasTHuka. [lepro bubmmorexa LHOK
y e https://m.edso0.ru/e0399319
CBOOOJHBIX KOJICOaHUN IPY’KUHHOTO
MasTHUKA
33 3aTyxaroiue KoJeOaHusl. bubnuotexa [JOK
Brinyxennsie konebanus. Pesonanc https://m.edsoo.ru/72e93d09
bu6moreka [IOK
4 A
3 BrOKONCOARNA https://m.edsoo.ru/6add2644
bu6moreka [IOK
35 Pemrenne 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Ypok-koudepennus "MexaHnueckue
36 K0JIeOaHMS B MY3bIKaJIbHBIX bubmorera [JOK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
37 O06o00meHre 1 CHCTEMAaTH3alHs 3HAaHUH bubnuoreka [JOK
1o Teme "MexaHndeckue KojacOanus" https://m.edsoo.ru/eb84182f
DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnuoreka [JOK
38 .
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b aMIIUTYIbI
39 3a E ;, KOHICHCATOPa C aMILIUT oy; bubmotera [JOK
PAA A P YA https://m.edsoo.ru/093f9afl
CHJIBI TOKA B KOJIeOaTEILHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubnmoreka [JOK
UJeanbHOM KOJIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
41 3aTyxaroue 3J1eKTPOMarHuTHbIE bubnuoreka [JOK

KoJIeOaHMSI. BBIHy)KI[CHHBIC

https://m.edso0.ru/5e668619
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QJICKTPOMArHUTHBIC KOJICOaHMS

42 IIepemennslii TOK. Pe3ucrop u bubnuorexa [JOK
KOHJEHCATOP B LM NEPEMEHHOIO TOKA https://m.eds00.ru/84836152
43 Karynika HHIyKTHBHOCTH B LIEIU bubnuorexa [JOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa Jyist SJIEKTPUUYECKOH Tenn bubnuotexa [JOK
MEPEMEHHOTO TOKa https://m.edso0.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIIINTYTHOE U JESUCTB ee bubmorera TTOK
YA a yrot https://m.edsoo.ru/lcac6c4c
3HAYCHUEC CUJIBI TOKA U HaprDKeHI/ISI
46 Pe3oHaHC B DIeKTPHUYECKOMN IIEN bubmorera TIOK
P t https://m.edso00.ru/087506df
bu6moreka [IOK
a7 P
CHICHHE 3a]1ad https://m.edso00.ru/a16836a4
WneanpHenf TpanchopMaTop.
48 HHOI/I?)BO CTBE ne(be paqa Hp bubmorexa [JOK
p a - Tepelt . https://m.edsoo.ru/f97418ae
MoTpebIeHNE AMEKTPHUIESCKOW SHEPTHH
DKOJIOTHYECKUE PUCKHU TIPH
MIPOM3BOJICTBE JICKTPOIHEPI U H.
49 Kynerypa ncrons3oBanus bubmorexa [JOK
YIRTYP . https://m.edso0.ru/a6f74d93
ANIEKTPOIHEPTHH B TIOBCEAHEBHOM
JKU3HU
bu6mmoreka [JOK
50 P
CHICHHE 3a/at https://m.edsoo.ru/ee6677ed
51 Pemenue 3amau bubmorexa [JOK

https://m.edsoo.ru/7cab59f8
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O0001IeHME U CUCTEMATU3ALUS 3HAHUM

bu6mmoreka [IOK

52 HO TEME ??eKTpOMarHHTHHe https://m.eds00.ru/401024a9
KoJeOaHus
53 MexaHU4eCKHUE BOJIHBI. bu6mmoreka [IOK
XapaKTEepUCTUKN MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHMYECKUX BOJIH bubmorexa HOK
https://m.edso0.ru/d9ae1000
bubmmoreka [{OK
. X
= 3BYK. XapakTepHCTHIH 3ByKa https://m.edso0.ru/138b6f09
56 Wndpas3syk u ynpTpassyk. lllymosoe bubnuoreka [JOK
3arpsI3HEHUE OKPYKAOUIEH Cpe/Ibl https://m.edso0.ru/7380038f
bu6moreka [IOK
> Pemterme saza https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMAarHuTHbBIE BOJIHBI. M3myueHue bubnuorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHEprus MMEKTPOMArHUTHBIX BOJIH. bubnuoreka [JOK
CBolicTBa AJIEKTPOMArHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[Ikana 37eKTpOMarHUTHBIX BOJIH.
60 [IpuMeHeHne MeKTPOMarHUTHBIX BOJTH bubmmorexa [JOK
P P https://m.edsoo.ru/49belf9e
B TEXHHKE U OBITY
[TpuHIUMBI PaTUOCBSI3U U TETIEBUICHHUS.
61 Pall) I/IOLJI'IOKa II)/I;II[ DIIEeKT OMarHI/ITHI([)e bubmorexa HOK
A HH- p . https://m.edsoo0.ru/9f96f1f8
3arpsi3HEHUE OKPYKaroUIeH cpeibl
62 KonTtponpHas pabota o Teme bubnuoreka [IOK
"Konebanus u BoJIHBI" https://m.edso0.ru/4f7985a0
63 CaerT. 3aKOH NPSMOJMHENHOTO bubnuorexa [IOK
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pacnpocTpaHeHHs CBETa

https://m.edso0.ru/f9566406

Pemenne 3amaq Ha IMPUMCHCHUC 3aKOHA

bu6mmoreka [{OK

64 7
MPAMOTIHHEHHOTO pactipoCTparetis https://m.edsoo.ru/ea32d455
CBeTa
65 OTtpaxenue ceta. [lnockoe 3epkaio. bubnuoteka [JOK
Cdepuueckoe 3epkaiio https://m.edsoo.ru/a005d2bb
[Ipenomiienne cBeta. AGCOIOTHBIN U
OTHOCUTEIBHBIN [I0KA3aTeIh
66 npenomiienus. [loaHoe BHYTpeHHEE bubmorera TTOK
P ) . yIp https://m.edsoo.ru/bc2e55cd
oTpakeHue. [IpenenbHbIN yron
MTOJTHOTO BHYTPEHHETO OTPAKECHHUS
Pemenue 3aga4 Ha npuMeHEHUE
67 3aKOHOB OTPayKEHUS U IIPETIOMIIEHUS bubmorexa T[OK
p p https://m.edso0.ru/49d830a9
cBeTa
Xon nmyded B npuzMe. {ucoepcus
A pv A P bu6mmoreka [JOK
68 cBera. CloKHBIA cocTaB 0eI0ro CBera.
https://m.edsoo.ru/d8elc3be
LBer
69 JIunzel. DokycHOE paccTOsSIHUE U bubnuoreka [JOK
OIITHUECKAs CUJIA JIMH3EI https://m.edsoo.ru/60441359
70 [TocTpoenue n300paxeHuil B TMH3aX U bubnuoreka [JOK
HUX cUcTeMax. YBeJINYEeHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3a1au Ha mocTpoeHue
71 U300paKEeHUI, HOJIYYaEMBIX C Eubmiorexa OK
p ’ i https://m.edso00.ru/5a868f09
IIOMOIIILIO JTUH3
72 I'nma3 kak ontuueckas cucTeMa bubmiorexa [JOK

https://m.edsoo.ru/ecd480a2
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Pewrenue 3anau. Ilpeneinst

bu6mmoreka [IOK

73 MIPUMEHUMOCTH T€OMETPUUECKOM httos://m.edsoo.ru/cd174a10
ONTHKH
74 CkopocTh CBETa U METOJIBI €€ bubnuoteka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubmmoreka [{OK
& Jluctiepens ceera https://m.edsoo.ru/lel6ccbe
bubmmoreka [{OK
76 Hurepeperus ceera https://m.edso0.ru/5fc0c638
KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
7 HaOJTI0ICHUST MAKCUMYMOB 1 bubmorera [JOK
g ™ https://m.edso0.ru/c6416d48
MHUHHAMYMOB
bu6moreka [IOK
8 Pemterne sazas https://m.edso0.ru/3061de2b
bu6moreka [IOK
7 TpuveerHe uHTepgepeHitn https://m.edso0.ru/668edbc8
bu6mmoreka [JOK
80 Jlupaxius ceera https://m.edsoo.ru/12ed04b5
81 JudpakunonHas pemérka. Y cioBue bubnuoreka [JOK
HaOII0/ICHUS TJIAaBHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
bubnuoreka [JOK
82 Pemere sana< https://m.edsoo.ru/d58c411a
83 ITonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonapusanus ceera https://m.edso0.ru/e9890fe9
84 Pemenue 3amau bubmorexa HOK

https://m.edsoo.ru/c56c8158
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bubmuoreka [IOK

8 (CBETOBLIC ABJICHIA B IIPHPOAC https://m.edso0.ru/0b36363d

86 O06o0mienne u cucTeMaTru3aus 3SHaHUK bubmmorexa [IOK
o reme "Onrtuka" https://m.edsoo.ru/8a14748b

87 KonTponbHas paboTa no teme bubnuorexa [JOK
«OnTuka» https://m.edso0.ru/82315dd4
I'paHUIBI MPUMEHHUMOCTH

88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubnuotexa [JOK
AIEKTPOJINHAMUKHI Y TPUHIIHIT https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIIEHOCTH

89 [TocTynaTel cieruanbHOM TEOPUU bubnuoreka [JOK
OTHOCHUTEIBHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHcTBEHHO-BpEMEHHOM
untepBai. [IpeoodpazoBanus JlopeHna.

90 YcnoBue NpUuYMHHOCTH. bubnuoreka [IOK
OTHOCHUTEIBHOCTH OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameIeHHE BPEMEHU U COKpallleHHe
JUTAHBI

o1 DHEPrus ¥ UMITYJIbC PESITUBUCTCKOM bubnuoreka [JOK
YACTHUIIBI https://m.edsoo.ru/853a64fc
CBsi3b Macchl C SJHEPTHEH U UMITYJIbCOM

92 PENATUBUCTCKON YaCTULIBI. DHEPTHs bubmmorexa [JOK

https://m.edsoo.ru/b6258ffa
MTOKOS

93 PaBHOBECHOE TEIIIOBOE U3ITy4YEHHE Bubmorexa LIOK

https://m.edsoo.ru/f54035a5

94 3akoH cMmemenus Buna bubmorexa [IOK

https://m.edsoo.ru/1c5ff752
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95 I'unotesa M. Ilimanka o kBaHTax. bubmuoreka [IOK
DoTOHEI https://m.edsoo.ru/a5ffa218
bu6mmoreka [{OK
% Jueprus u HMIyILC GoToHa https://m.edsoo.ru/7fb307ec
97 ®ororddext. OnbiTl A. I'. CTonerona. bubnuorexa [JOK
3akonsl poTtordhPexra https://m.edso0.ru/8c68e5b9
VYpaBHeHue DUHIITEHA 1151
98 dotorddekra. "KpacHas rpanumna" bubmorexa HOK
- B P https://m.edsoo.ru/01ef4556
dboTtorddexra
99 Jasnenue cera. Onbith [1. H. bubnuorexa [JOK
Jlebenena https://m.edso0.ru/64b4f966
. bu6moreka [IOK
100 BosHOBEIE CBORCTBA HacTHIL https://m.edsoo.ru/f59cfcec
Bonusr ge bpoiinsg. /imHa BoIHBI e
101 b OI\/'IJ'ISIII[/I aI;Me bl §6J1acm ’ bubmorexa HOK
p p p N https://m.edsoo.ru/5df8bafl
JIOKAJIU3AINK IBYDKYIIECHCS YaCTUIIBI
102 KopnyckynsipHO-BOJIHOBOI Ayaan3M bubmorexa HOK
PHYCKY AP a4 https://m.edsoo.ru/8ccab62a
bubnuoreka [JOK
103 Jludpakius 3JeKTPOHOB Ha KPUCTAJIax httos://m.edsoo.ru/30dbalgc
Crnenudunka H3MepEeHU B MUKPOMHUPE.
104 Coo]TlH(()bmeHmI Hezn e eHéHH(E)CTeﬁp bubmorexa LOK
. peA https://m.edso00.ru/65783dec
I'eiizenbepra
bu6mmoreka [JOK
105 Pemenne rpagurcckux sanas https://m.edsoo.ru/e70195bd
106 Peurenne pacu€THbIX 3a1a4 bubmorexa LIOK

https://m.edsoo.ru/ee9b3182
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KonTtponsHas pabota o Temam:

bu6mmoreka [IOK

107 "OCHOBHUCTO"’ "K,'Op HyCRyIHpHO” https://m.edsoo.ru/c3de891a
BOJIHOBOU JyaJin3M
OMBITHI 1O UCCIIETIOBAHUIO CTPOCHUS

108 atoma. [TmanerapHast MoielTb aTOMa bubmmorexa HOK

https://m.edso0.ru/312b750a
Pezepdopna
bubmmoreka [{OK

109 Hoctynater bopa https://m.edsoo.ru/404dfa%a

110 Bunpt ciektpoB. CriekTp ypoBHE# bubnuorexa [JOK
SHEPruu aToMa BOJO0poja https://m.edsoo.ru/cf74b11a

111 CHoHTaHHOE Y BBIHYXICHHOE bu6mmoreka [IOK
W3JIy4YEHHE CBETA https://m.edso0.ru/f945d85c

bu6mmoreka [IOK

112 Jlasep https://m.edso0.ru/2288a0c4
Hyxnonnas mozaens spa I eiizenOepra-

113 I/I}B,I;I;GHKO. 3apf1[ﬂ u MEECOBOC ‘II/ICJ‘I(I)) bubmmorexa [TOK

https://m.edsoo.ru/34ada5de
siapa. M3oTonbl. PagnoakTMBHOCTD
3aKoH paJIMOAKTUBHOTO pacraja.

114 CBolicTBa HOHU3UPYIOIIETO U3TYyYEHHUS. bubnuoreka [JOK
Binusinue painoakTHBHOCTH Ha )KUBbIC https://m.edsoo.ru/aab98bef
opranusmsel. Jlozumerpus
DHeprus CBA3M HyKJIOHOB B siIpe.

Snepusie cunbl. Jledekt Maccol sapa.
115 SAnepnsle peakuuu. SAnepHsie bubnuorexa [IOK

peaktopsl. [Ipobnemsl ynpasisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIEKThl Pa3BUTHS

https://m.edsoo.ru/ff1758d0
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SIEPHOM DHEPIETUKH

MerTo1bl perucTpanyu U UCCiieI0BaHus
3JIEMEHTAPHBIX YaCTHILI.
OyHIaMEHTAIbHBIE B3aUMOICHCTBU.

bu6mmoreka [{OK
116 Bapuonsl, ME30HBI U JTENTOHBI.
. https://m.edsoo.ru/1ac08a5h
[Ipencrasnenne o CtanaapTHOU
Mojenu. KBapk-riirooHHas Moiesb
aJpOHOB
®wusuka 3a npenenamMmu CTaHIapTHOU
117 Mozenu. TéMHas Matepust U TEMHAs bu6moreka [IOK
sHeprus. EnuHcTBO hm3mdeckoit https://m.edso0.ru/c026fd37
KapTHUHBI MUpa
118 DTanbl pa3BUTUSA ACTPOHOMHUH. bubnuoreka [IOK
3HayeHHe aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
00BSICHEHUS IPUPOBI KOCMHYECKHIX bubnuoreka [JOK
119
00BEKTOB. METO/IbI aCTPOHOMHYECKHIX https://m.edso0.ru/39c44028
HUCCIIEIOBAHNI
CoBpeMeHHBIC ONITHYECKUE TEIECKOTIBI,
120 aJMOTEJIECKOIIbI, BHEaTMOC(hepHas bubmmorexa [JOK
pat ’ p https://m.edsoo.ru/4877aale
aACTPOHOMHUS
Bun 38é3nnoro He6a. Co3Be3nus, IpKUe
121 3BE31IbI, INIAHETHI, UX BUIUMOE ’ bubmmorera [JOK
AL, ’ g https://m.edsoo.ru/aac588eb
JIBIDKCHHE
Comaneunas cucrema. CoJiHIIE.
bu6mmoreka [JOK
122 CoJHeuHast aKTUBHOCTD. MICTOUYHHK

sHeprun CoJIHLIA U 3BE3]

https://m.edsoo.ru/22748eb4
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3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU.

123 Juarpamma "crieKTpaigbHbBIN KJIacc — brbamorexa LHOK
P . P https://m.eds00.ru/42169944
CBETUMOCTD
124 3Be3/1bl IJIaBHOH IT0CIIE0BATEILHOCTH bubmorexa HOK
A 8 https://m.edsoo.ru/b3ch766¢
Buyrpennee ctpoeHue 3BE3 .

125 CoBpeMeHHbIe NPEACTaBICHUS O bubnuorexa [JOK
MIPOUCXOKACHUH U 3BoJonnu CoJTHIa https://m.edsoo.ru/d09da494
¥ 3BE31. DTambl KU3HH 3BE3]T
Mneunsiii [Iyre — Hama ['anakTuka.

126 Tune! ranaktuk. YépHbIE OBIPEI B AApax bubmorera TTOK

- 1ep P P https://m.edsoo.ru/7cd10a0a
rajlakTHUK
Bcenennas. Pacmiupenne BeeneHHOM. BuG 1OK
HOJIMoTEKA
127 3axon Xa66na. Teo bo oro
KOH : pHA HOJILIIOT https://m.edsoo.ru/3dbdf0d2
B3phIBa. PemMKTOBOC M3TydYeHUE

128 Macmrabnas cTpykrypa BeeneHHoii. bubnuorexa [JOK
MeraranakTuka https://m.edsoo.ru/ce234633

bu6mmoreka [JOK

129 Hepeménnrie nmpo0aeMbl aCTPOHOMUU

p p p https://m.edsoo.ru/d37d9ffe
Ou3nyecKuii MPakTUKyM 10 TEME
"UccneqoBanue MarHUTHOT'O IO
IMOCTOSTHHBIX MarHUTOB'" MJIH
130 "MccnemoBaHue CBOMCTB bubmorexa LOK
a https://m.edso0.ru/67361aef
(dbeppomMarHeTUKOB" UITU
"UccnemoBanue AeHCTBUS NOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
131 Du3nYeCKUil MPAKTUKYM IO TEME bubnuorexa [IOK
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"N3mepenue cuiibl AMiiepa" uiu
"N3y4yeHne 3aBUCUMOCTH CHJIbI AMIiepa
oT cwibl Toka" unm "Onpenenenne
MarHUTHON MHIYKIIMH Ha OCHOBE
nu3MepeHus cuiibl AMmepa"

https://m.edsoo.ru/fcae91e9

Pu3NYECKU NPAKTUKYM II0 TEME
"HccmeqoBaHue SIBICHUS

132 AIIEKTPOMArHUTHON HHIYKIUU" WIH https://m.edsoo.ru/c36658da
"Onpenenenre MHAYKIIMA BUXPEBOTO
MarHuTHOTO moJs"
Pu3NYEeCKU IPAKTUKYM IO TEME

133 "UccnenoBanue sBICHUS bu6mmoreka [IOK
camouuaykuu" uinu "Coopka Moienn https://m.edsoo.ru/b8fb6391
3JIEKTPOMArHUTHOTO reHeparopa”
DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue neproia CBOOOTHBIX bubnuoreka [JOK

134 .
KOJIeOaHUH HUTSHOTO U TIPY>KMHHOTO https://m.edso0.ru/5d159d35
MasITHUKOB"
DuU3NYECKUH TPAKTUKYM 10 TEME

135 "[IpeoOpazoBanue PHEPTUU B bubmorexa HOK

| https://m.edsoo.ru/a28026bd

MPYKUHHOM MasiTHUKE
Ou3nyecKuii MPakTUKyM MO0 TEME
"HccnenoBanue nNepeMeHHOro TOKa

136 4yepes MOCIIeI0BaTENbHO COEINHEHHBIE bubnuoreka [IOK

KOHJIEHCATOP, KaTyIIKy U pe3uctop"”
win "HccnenoBanue paboThl

HCTOYHHUKOB CBETA B ICTIN ICPCMCHHOTO

https://m.edsoo.ru/89dc2d90
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TOKa"

Pu3NYEeCKU IPAKTUKYM 110 TEME

137 "N3yueHue napaMeTpoB 3BYKOBOM bubmorexa HOK
i " P P e https://m.edso0.ru/b100661a
BOJIHBI
PuU3NYECKU PAKTUKYM 10 TEME
"U3mepenune mokasaresns npeaoMICHUs
138 crexna" wim "[lomyuerne n3o0pakeHus bubmorexa HOK
yi p https://m.edso0.ru/42569eal
B CHCTEME M3 TUIOCKOTO 3epKaja 1
JH3b1"
@u3NYEeCKU NPAKTUKYM IO TEME
"UccnenoBanue 3aBUCUMOCTH
(OKYCHOTO paccTOSHUS OT BEIIECTBA bubnuorexa [IOK
139 |
(Ha IpUIMEpe KUIKUX JINH3)" UITN https://m.edsoo.ru/b879fh3f
"U3mepenune (OKyCHOTO PacCTOSTHHS
paccenBarONIUX JIUH3"
DuU3NYECKUH TPAKTUKYM 10 TEME
140 "Habnronenue audpakinuu Eubmaorexa OK
P ’ | https://m.edso0.ru/8b7ac737
uHTEp(EpPEHIINH U MOJISIPU3alUU CBETa
DuU3NYECKUH TPAKTUKYM 10 TEME
"OnpenenaeHne UMITYJIbCAa U SHEPTHH
141 emeI/IBI/ICTCKHX qaZTI/Iu (o P Eubmiorexa OK
P https://m.edso0.ru/63756c47
doTorpadusiM TpeKoB 3apsKEHHBIX
YacTHI] B MArHUTHOM TI0J1e)"
Du3HUeCKU MPAKTUKYM I10 TEME
142 "N3mepenue nocrossHHoM [1nanka Ha bubnuorexa [IOK

OCHOBE ucciefioBanus Gotordpdexra”
nnu "Hccnenosanue 3aBUCUMOCTH

https://m.edsoo.ru/eb916f82
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CHJIBI TOKA YE€pPe3 CBETOAUO OT
HanpspkeHus"

143

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3pekeHHOTo
aTOMAapHOTO BOJIOPOJIa U U3MEPEHNE
nocrosinHOM Punbepra"

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

144

PuU3NYECKU IPAKTUKYM 10 TEME
"UccnenoBanue paauoakTUBHOTO (oHA
C UCIOJIB30BAaHUEM JI03UMeETpa" UIN
"N3yueHue moriomieHus: 6eTa-4acTuil
amtoMuHueM"

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

145

Pu3NYEeCKU NIPAKTUKYM 10 TEME
"HabOaromeuus 38€31H0T0 HeOa
HEBOOPYKEHHBIM TJ1a30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUIJIOKEHUHN TSI OTIPEICIICHHS
MM0JIO)KEHHUS HEOSCHBIX 0OBEKTOB HA
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBEpHOTO MOTyIIapus 1
spkue 3BE31b1" WK "HabnroaeHus B
teneckon JIyHbl, aHeT, TyMaHHOCTEH
U 3BE3IHBIX CKOILJIEHUN"

bu6moreka [IOK
https://m.edsoo.ru/1072021e

146

O00011IeHNE U CUCTEMATH3AIMS 3HAHUH.

Pounb ¢pu3uku 1 acTpOHOMUM B
SKOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJIBHOM U 3THYECKOM chepax
JEATENBbHOCTH YEJI0BEKA

bu6mmoreka [JOK
https://m.edsoo.ru/ad6ddeed
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O0001IEHHE U CUCTEMATU3ALIMS 3HAHUNA.

bu6mmoreka [IOK

147 Ponb 1 MecTo Pu3MKH U aCTPOHOMHUHU B
N b . P https://m.edso0.ru/18f19f7c
COBPEMEHHOW HAay4yHOU KapTUHE MUPA
O06o0011IeHNe U CUCTEMAaTH3alUsl 3HAHHH.
Ponb pusnyeckoii Teopun B
OPMHPOBAHHH MPEIACTABICHUH O
148 inzpmer::mﬁ Ka TI:IHC MHUpa, MECTO brbmmorexa [OK
N p pa, https://m.edsoo.ru/e7d400f4
¢uznyeckoil KapTUHBI MHUpa B 00IIEM
PAIY COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX TPEJCTABICHUN O IPUPOJIC
149 O06001eHre U cucTeMaTHU3aIks 3HAaHUI bubnuorexa [JOK
mo teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O06o00meHre 1 CHCTEMAaTH3allusl 3HAHUH bubnuorexa [JOK
no teme "Kunematuka" https://m.edso0.ru/4e31b507
O06o0meHre 1 cCHCTEMAaTH3aIlis 3HAHUH bubnuorexa [JOK
151 n n
mo teme "J{uHamMuka https://m.edsoo.ru/2dfbafch
152 O06o00meHre 1 CHCTEMAaTH3allus 3HAaHUH bubnuoreka [[OK
no teme "CraTuka TBepI0ro Tena" https://m.edsoo.ru/3cca482e
O06o00meHre B CHCTEMAaTH3alKs 3HAHUI
153 mo TeMe "3aKOHBI COXpaHEHUS B bubmorera [JOK
" P https://m.edsoo.ru/32a4d1a0
MEXaHUKE
O06o0011IeHre U cucTeMaTrU3ays 3HaHUH
154 1o Teme "OCHOBBI MOJIEKYJISIPHO- bubmmotera [JOK
. " y P https://m.edsoo.ru/ed440ca8
KMHETUYECKOU Teopuu
O06o01IeHre U cucTeMaTr3amys 3HaHUH
| bu6mmoreka [JOK
155 o reMe "Tepmoaunamuka. Temnossie

MAaIIuHE"

https://m.edsoo.ru/c63f7¢10
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O0001IeHME U CUCTEMATU3ALUS 3HAHUM

bu6mmoreka [IOK
156 "Ar
HO TEME ATPETATHEIE COCTOﬁHiM https://m.edso0.ru/1d36b5b1
BemecTa. Ma3oBele EPEX0/Ibl
157 O06o01IeHre U cucTeMaTr3alus 3HaHu | bubmmoreka [JOK
o Teme "neKkTpudeckoe nojue" https://m.edsoo.ru/3bf0def9
O06o00meHre u cucTeMaTH3alus 3HaHUH
158 1o Teme "[loCTOSTHHBIN 2ITeKTPUISCKHI bubmiorexa HOK
" P https://m.eds00.ru/71453ee6
TOK
O00011IeHne U cUcTEMaTU3aIlHs 3HAHUI bu6moreka [IOK
159
o Teme "Toku B pa3nuHbIX cpenax” https://m.edsoo.ru/3d40077a
160 O06001eHre U cucTeMaTrU3aIus 3HaHUI bubnuorexa [JOK
o teme "MarauTtHoe noJie" https://m.edsoo.ru/3b4c06ae
Pesepsuslil ypok. O000IIIEHNE U
161 CI/ICTIe)MaTI/BZp Ws 3HAaHUH TI0 TeMe bubmorexa [IOK
" B " https://m.eds00.ru/053e2248
DneKTpoMarHuTHasT WHIYKITUS
PesepsHElil ypok. O000IIIEHHE U
162 CI/ICTI;MaTI/BZp WSl 3HAHHUH 110 TEMe bubmmotera [JOK
H https://m.edso0.ru/d6310bfd
"MexaHn4eckue Kojeoanus"
PesepBusblii ypok. O00011I€HIE U
163 CI/ICTI;)MaTI/IBZ.Ip WSl 3HAHHWH 110 TEMe bubmorexa HOK
" B | https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHuTHBIC KOJIeOaHuUs
PesepBusiit ypok. O600m1IeHE 1
164 cUCTeMaTHu3alys 3HaHUK 10 TeMe bubmuoreka [JOK
"MexaHn4ecKue U 3JIEKTPOMArHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
165 PezepBHblit ypok. O0oO1IeHNE U bubnuorexa [IOK
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cucreMarTru3sanusa 3HAHMH 110 TeMe

https://m.edsoo.ru/52ad1603

"Omrruka"
Pesepsusblii ypok. O000IIIEHNE 1
P P iH bubnuotexa [JOK
166 CHCTEMAaTH3aIMs 3HAaHUI 110 TeEME 1
https://m.edsoo.ru/5bec1c65
"Ocuossl CTO"
Pesepsusblil ypok. O000IIIEHNE 1
167 CI/ICTEM&TI/ISZP usa 3HaHH;III 10 TEME 1 bubmmorexa [IOK
" B . " https://m.edsoo.ru/f7c59d38
KopmyckysipHO-BOJIHOBOM Tyain3m
Pesepsusblii ypok. O000IIIEHNE 1
168 CI/ICTI:e)MaTI/ISZp us 3HaHI/H;1]I 0 TEME 1 bubmmorexa LOK
" R " https://m.edso0.ru/1f511654
duzuka atoma
PesepBubIit ypok. O6001eHNE 1
CHCTEMAaTH3alMsl 3HaHUH 110 TeMe bubnuorexa [JOK
169 1
"®du3nka aTOMHOTO s7Ipa U https://m.edso0.ru/905c5ce0
3JIEMEHTAPHBIX YaCTHUIL"
PesepsHsliil ypok. O000IIIEHNE U
170 CI/ICTI;MaTI/BZp 1581 3HaHI/II;IH 10 TEME 1 Eubmorexa OK
H https://m.edsoo.ru/2bffb94c
"DyeMeHThl acTpoPu3uKu"
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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