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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPeE3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiabHON mnporpammel, npeacrtaBieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit ~ ®depeparuu,  peaJiM3yIOMMX  OCHOBHbIE  0Opa3oBaTeJIbHbBIC
MIPOTPaMMBL.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOTO Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0ydYaromMXcs.
[Iporpamma mo ¢usuke Aa€T TpencTaBieHUWE O MLEJsAX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKK YriiyOJIEHHOTO YpPOBHSI IMO3BOJIAET pean30BaTh
3a/lauyu MPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHNSI CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MnpodecCUOHANTBHOTO O00pa30BaHUs 1O Pa3IuYHbBIM  (U3HKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme 1m0 ¢usnuke ONpenensioTcs IUIAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOnéHHoM  ypoBHe). Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3MKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJbTAThI MO T0JIaM 00yUICHHUS;

cojiepkaHue yuyeOHoro npeamera «Pu3nka mo rogaM 00y4deHus.

[Iporpamma no ¢u3uKe HMEET NPUMEPHBIA XapakTep M MOXKET OBITh
WCIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UNX TPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOA0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE IMpHU YCIOBUU
coxXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.

du3nka Kak Hayka O HauOosee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyHas B



KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. IKoabHBIN Kypc GU3HKN — CHCTEMOOOPa3yOIUA
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB U SBICHHM, M3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HaHUM ONpEeNeNnuyio Xapakrep U OypHOEe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTHM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TOJIyYEHUsI HOBBIX MATEPHATOB C 3aJaHHBIMH CBOMCTBaMH. M3yueHue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOydyarouierocsi, B pOpMUpPOBAHUE YMEHHUN MPUMEHSTh Hay4YHBIH
METO/]I MO3HAHHUS MPHU BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kypca (hU3uKHM Ha ypOBHE CpeHEr0 00111ero 00pa3oBaHus MOJ0XKEH
PAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KaK IPUHLUIIBI €T0 MMOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEM KypcC SIBISETCS JOTHYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qusumyeckux Tteopuil. Beaymmum B Kypce sBISeTCS
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosaracT MCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HAayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM oOOIECTBAa, a TakkKe C  MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUWIOKEHUM H3YUYECHHBIX TEOpUM M 3akoHOB. [Ipu 3TOM paccmarpuBaroTCs Ha
ypOBHE OOIIMX NPEICTABICHUNA U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX S3KOJOTHYECKHUM IMpobsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKU M TEXHOJIOTUM, a Takke OOCYXKIEHUs
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOTO noaxona. s pusuku peammzanust 3TUX
MIPUHIIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BAHUH CAMOCTOATEIBHOIO SKCIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. s yrmyOnéHHOTO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,
BKJIFOYAIOIIET0 (PPOHTAIbHBIE YUYEHWYECKHE OMNBITHI IMPU HM3YyYEHUHU HOBOIO



Marepuaia, JabopaTopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B mepBoMm ciydae
MpakTUKyM npoBoautcs naubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMH B KaXIOM M3 3THUX KiIaccoB. Bropoil cmocod — 3To
uHTerpamus paboT MpakTUKyMa B CHUCTEMY J1a0OpaTOpHBIX paboOT, KOTOpPHIC
MPOBOMSITCS B mMpoliecce u3zydeHus paszzaena (temsl). [Ipu stom mojn paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 000OIIEHHOTO BH1a O€3 MOIIAaroBo HHCTPYKIIUH.

B nmporpamme mo ¢usnMke cucTeMa YYCHHUYECKOTO OKCIEPHMEHTA,
nabopaTopHbIX pabOT W MpakTUKyma TNpe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH JIJIS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUUYECKHX Pa0OT OCYIIECTBIISICTCS
y4aCTHHKaMU 00pa30BaTesIbHOTIO MpOoIlecca UCXOs U3 OCOOCHHOCTEN MOYPOYHOTrO
IUIAHUPOBAaHUs M OCHamleHWs kaOuHeTa ¢usuku. Ilpu sTom obecneunBaeTcs
OBJIaJICHWE OOYYalONIMMHUCS YMCHHSMHU TMPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJI0KCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3agad. [Ipu 3TOM [Is1 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIIOTCS 3aJadd C SBHO
3aJlaHHON U HESIBHO 33/IaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3yYCHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM Kak M3 OJHOrO paslena Kypca, Tak U
UHTETpUPYs MPUMEHEHNE 3HAaHUM U3 pa3HbIX pa3fenoB. [ kauecTBEHHBIX 3aa4
OPUOPUTETOM SIBIISIIOTCS 3aJaHUsl Ha OObSICHEHHE/NpelcKazaHue MPOTEKAHUS
(bu3nuecKkux SIBICHUN U MPOILIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolue BhIOOpa
buznueckoi MOAeNH ISl CUTYallMU MPaAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k MarepHalbHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOHKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabunera. B kaOuHeTe QU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOJTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
Gu3MKe YYEeHHYECKUX OIBITOB, JA0OPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIMIOHHOE 000PY/JOBaHHUE.

JleMoHCTpalmoHHOe 00opynoBaHue (HOpMHUpPYETCS B COOTBETCTBHHM C
MPUHIIMTIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3HKE KIIOYEBBIX JEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4aeMbIX SIBICHUH ©  TPOILECCOB, OMIHUPUYECKUX W
(dbyHIaMEHTaTbHBIX 3aKOHOB, MX TEXHHYECKUX MPUMECHECHHM.

JlabopatopHoe oOoOpymoBaHWE [JI1 YYCHHYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammwuxcs. TemMaTH4ecKue KOMIUICKTHI



1a00paTopHOTrO OOOPYIOBaHMS JOKHBI OBITh MOCTPOEHBI HAa KOMILJIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpATOPUH.

OCHOBHBIMM LIEJISIMHA U3y4€HUS (PU3UKU B 00LIEM 00pa30BaHUHU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIMUXCA K HAYYHOMY
U3YYEHUIO TOPUPOAbI, pa3BUTHE HUX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE MO3HaHUA U (popmMupoBaHHE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAJIbHbBIX 3aKOHOB (PU3UKHU;

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIb30BAaHUEM (PU3NYECKUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npeICTaBICHUN 0 BO3MOXHBIX cdepax Oyayiein
npodeccuOHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIonuX 3a1a4 B
npolecce u3ydeHus Kypca QU3MKN Ha YPOBHE CpeIHEr0 00IIero o0pa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYasg  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS JIJIsi 00BICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TNPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHME CIIOCOOOB pEIICHHUS pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOM
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MojeNH, aJeKBATHOM YCIOBHMSAM 3aJadyd, B TOM YHCJIE 33434
WHXEHEPHOI'O XapaKTepa;

NOHUMaHuE (PU3NYECKUX OCHOB U TPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(¢uU3NYEeCKUX OSKCIEPUMEHTOB, aHaiu3a MW UHTEepHOpeTanuud UHPopMaIu,
OIpEJENICHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOM JEATENBHOCTH;

pasBuTHE MHTEpEca K chepaM NpoheCcCHOHAIBHON 1€ATEIbHOCTH, CBS3aHHOU
¢ (hU3UKOM.



B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yueOHoro mnpenmera «®Dusmka» HAa ypOBHE CpeaHETo O00IIero
oOpa3zoBaHus BbIOMpaeTcss OOYyYarOIIMMUCH, IUIAHUPYIOIIUMU TPOJOIKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha u3yuenue ¢usuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETo
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemeiii B mporpamMme 1o (¢GU3MKE TMepeueHb JTa0OpaTOpHBIX U
NpakKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHUS JIA0OPATOPHBIX pabOT W OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTanbHas HayKa o npupojae. HayuHslii MeTo mo3HAHUS U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DOKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmionaenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOroBbIE M IU(pPOBHIC
U3MEPUTENIHbHBIC MPUOOPHI, KOMIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[lorpemnoct  u3MepeHuid  pusnueckux  BenuuyuH  (abCoyfOTHasE U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBICHUN U MPOILIECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJOE TEI0, HWeadbHas >KUIAKOCTb, HJICAIbHBIA Ta3, TOYCUHBIM
3apsi). ['unoreza. dusnyueckuii 3aKOH, TPAHUIIBI €70 TPUMEHUMOCTU. Du3nueckas
TEOpHUs.

Pons u mecto duzuku B GOpMUPOBAaHUN COBPEMEHHON HAay4YHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaNpsOKEHHUS B LEMHU MOCTOSHHOTO TOKa TpH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit nmo duszuke. [Ipumepsl uzmMepenus
(bu3MUecKrX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIUU HAa OCH CHUCTEMBI
KoopauHat. TpaexkTtopus.

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOpPEHUE MATEPHAIBbHOM TOYKH, UX MNPOCKIMU HAa OCH CHCTEMBI KOOPAWHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHHE CKOPOCTEM.

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

CBobomHOEe mazeHue. YCKOpeHHE CBOOOJIHOTrO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTH. YTJoOBas M JIMHEWHasi ckopocTh. Ilepmon u uvactora oOpaiieHwus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKCHHE CHApsA0B, LEMHbIC, M[IECTEpEHYAThIE W PEMEHHBIE IEepeaayd,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

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

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHIl, CKOPOCTEN IBM)XEHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NpsIMOJIMHETHOM PAaBHOYCKOPEHHOM JABUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

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

N3yuenue fABWKEHHs TeNa, OpOIIEHHOTO Topu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

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

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

Tema 2. /lunamuxa.

[TepBeiit 3akoH HproroHa. MHepumanbHble cucTeMbl otcuéra. [lpuHImMn
oTHOocuTenbHOCTH ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUYETa (OmpeneseHue,



MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3ununu CHil.

Bropoii 3akoH HproTOHA 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hbr0TOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUS. OJKBUBAJICHTHOCTh TPABUTALMOHHOW U
VHEPTHOMN MaCCHI.

Cuna TsKecTU. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO TAJEHUSI OT BBICOTHI
HaJl TIOBEPXHOCTHIO IIJIAHETHI W OT reorpaduyeckod MUPOTHL. JIBUKEHHE
HEOECHBIX TeJl U UX CIyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJa TPEHHS
nokosi. Koaddunuent tpenus. Cuna CONpOTHBICHUS MPU JBWKCHUH Tejia B
KUJIKOCTHU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTEIILHOTO JIBUYKECHHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTPOMCTBA M TEXHOJIOTMYECKHUE MPOLECChl: TMOJIIUIMHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmronenue qBUKEHUS TNl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IpuHUIKIT OTHOCUTENBHOCTH.

Kauenne aByX HLMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUHAIBHON CUCTEMBI OTCUETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEH  MNPUIOKEHHBIX K  TeIy CHWI C
IPOU3BEJICHHEM MAaCChl TEJIAa HA €r0 YCKOPEHHE B MHEPIMATIbHON CUCTEME OTCUETA.

PaBeHCTBO cuJil, BOBHUKAIONIUX B PE3yJIbTAaTE B3aUMOJCHCTBUS TEN.

N3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu ycKkOpeHHOM NOABEME U AJCHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaot, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBIKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBHCHUMOCTH BPEMEHHM JBMKEHUS Opycka TIo
HAKJIOHHOM IUTIOCKOCTH HA 3aJIaHHOE PACCTOSHUE OT €r0 MAaCCHhI.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIUX B MPYKHUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMalnH.

N3yuyeHne NBUKEHUS CUCTEMBI TEIl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU Yepe3



nErkuit OJIOK.

N3mepenue koadduiirieHTa TpeHUSI MO BEJIMYMHE YIIIOBOrO KodduiueHta
3aBucUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIMEHTOM TpEeHUSI.

N3ydenne nBuxkeHHs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpHoe Teno. I[locTymaTenbHOe M BpalllaTelbHOE JABMIKEHUE
TBEpAOro Teina. MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuisbl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTOHUMBOE, 0€3pa3IMUHOE PABHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE TMPOLECChl: KPOHIITEHH,
CTPOMUTEIBHBIN KPaH, pEIIETUYAThIe KOHCTPYKIUH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBHI paBHOBECHsS TBEPAOTO TeNa, HMEIOLIEr0 OCh
BpalICHUSI.

KoHcTpynpoBaHre KpOHIITEWHOB U pacU€T CHII YIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonwvl coxpanenus 6 mexanuke.

Nmirynibc MaTepruaibHONM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUAIIbHBIX TOUEK. Teopema o IBMKEHUU LIEHTPa Macc.

NMiynbe cUilbl 1 UBMEHEHUE UMITYJIbCA TEa.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHHUE.

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

PaGora cunpl Ha MajgoM W Ha KOHEYHOM IepeMemeHuu. [ paduyueckoe
MpeICcTaBlIeHne PaOOTHI CHUIIBI.

MOIIHOCTh CUIIBI.

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

[loreHnmanbHble M HENOTEHUHANbHBIE CWiIbl. lloTeHIManpHass sHeprus.
[loTeHuuanbHas 3HEprust ynpyro aedopMupoBaHHOW NpykuHbL. [loTeHUManbHAS
JHEprus Tella B OJHOPOJHOM TIpaBUTAUMOHHOM mnosie. lloTeHumanbHass >HEprus
TeJla B IPAaBUTALIMOHHOM TOJIe€ OAHOPOJHOIO 1Iapa (BHYTpU U BHE 1iapa). Bropas



KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBsi3b  paOOThl HEMOTCHIUATIBHBIX CHJI C W3MEHEHHEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TEJI. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHnue bepHyuM Ay WIEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAaHEHHUS] MEXaHUYECKOU YSHEPTUU.

TexHnueckue yCcTpoONCTBAa U TEXHOJOTMYECKUE MPOLIECCHI: IBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYXKUHHBIA MHCTONET, TUPOCKOI, (UIYPHOE KaTaHHE Ha
KOHBKaX.

Jemoncmpayuu.

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE NBMXEHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHue sHepruu Teja Mpu COBEPIICHUN PaOOTHI.

B3anmMabie TipeBpallieHus KUHETUYECKOW M TMOTEHIUAIbHOW SHEPTrHil mpu
JEWCTBUM HA TEJIO CUJIBI TSKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHune dHEePruu Py CBOOOTHOM IaJICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nMimyibca Tena no TOpMO3HOMY IYTH.

W3mepeHue cuibl TITH, CKOPOCTH MOJENU JJIEKTPOMOOWIISE UM MOIIHOCTH
CUJIBI TATH.

CpaBHEHUE NU3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHEeHUs UMITYJIbCa IPHU YIIPYTOM B3aHUMOJIEHCTBUU.

N3mepeHrne KNHETUYECKOW YHEPTUM TEJIA IO TOPMO3ZHOMY MYTH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMABHON HEPTUU NPYKUHBI ¢ PaOOTOM CHUITBI
TPEHUSL.

Onpenenenne pabOTHl CWIIBI TPEHUS TPH JABMKCHHH Tella MO0 HAKJIOHHOM
IJTIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pu3NKa ¥ TEPMOJAMHAMHKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUu.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmxkeHHE. XapakTep
JNBWKEHHUSI U B3aUMOJCHCTBMSI 4YacTUIl BellecTBa. MoJenu CTpOEHUs Tra3os,
KUJAKOCTEH W TBEPABIX TeT W OOBSCHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
Mozeneil. Macca u pa3Mmepbl MoJiekyn (atomoB). KomnuecTBo BeliecTsa.
[TocTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usMmepenus. lllkana
temnepatyp Llenbcust.

Mogenb uaealbHOro ra3a B MOJICKYJISIPHO-KUHETUYECKOW TEOPHUH: YaCTHUIIBI



raza ABWKYTCS XaOTHUYECKHU U HE B3AUMOJEUCTBYIOT APYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcotOTHAS
temreparypa (mkana temneparyp KenbBuna). 3axon Jlanerona. M3omporieccol B
UJeaqbHOM Tra3e C TMOCTOSHHBIM  KOJIMYECTBOM BemlecTtBa. [ 'paduueckoe
Mpe/ICTaBIEHNE U30IIPOLIECCOB: U30TEPMa, U30X0pa, n3obapa.

CBs3p  MeEXIOy JaBICHUEM M CPEAHEHM  KUHETUYECKOW  DHEprueu
MOCTYNATEIbHOTO TEIJIOBOTO JBUKEHUS MOJIEKYJ HJ€albHOro ra3za (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKONU TEOPUH UCaTHLHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMHUYECKON CUCTEMBI CO CPETHEM
KMHETUYECKON SHEPTUE MOCTYNATEIbHOTO TEIJIOBOTO JBUKEHUS €€ YaCTHII.

TexHuueckue YCTpOWCTBA W TEXHOJOTMYECKUE TMPOLECChl: TEPMOMETP,
O6apomeTp, noy4eHue HaHOMaTEepPUAIOB.

Jemoncmpayuu.

Mojenu IBUXKEHUS YaCTHIl BEUIESCTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponnk ¢ 3anuchbio peasibHOTO OPOYHOBCKOTO JBUKEHHS.

Huddy3us xxuakocTe.

Mopnaens onbita HTepHa.

[IpuTs>keHne MOJIEKYI.

Mogenu KpucTajuIM4ecKuX PemETOK.

HaGmronenue u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne 1mporecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS MPH
TEIJIO00MEHE MEXy TOpsIYei M X0JI0THON BOJIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIIOJIb30BaHUE
1 poBoi 1abopaTtopun).

N3yueHne n30XOpHOTo Mpouecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHHUSI COCTOSIHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIUHAMUAYECKON CUCTEMBI. BHEeNIHNME U BHyTpeHHUE napamerpsl. [lapamerpsl
TEPMOJUHAMHUYECKON CUCTEMBI KAK CPEIHHE 3HAYEHHUSI BEIIMYMH, ONUCHIBAIOIINX
€€ COCTOSHME Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHamuku. CamMonpou3BOJIbHAS — pelakcanus
TEPMOJIUHAMHUYECKOU CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogenp uaeanbHOrO0 ra3a B TEPMOJMHAMUKE — CHUCTEMA YPaBHEHUU:
ypaBHeHHEe MenaeneeBa—KianelipoHa U BbIpaK€HUE Il BHYTPEHHEW SHEPTUMU.
VYcioBus IPUMEHUMOCTH 3TOM MOJEIN: HU3Kas KOHIEHTPALMS YacTHUIl, BBICOKHE



TeMneparypsl. BelpaxkeHue i1 BHyTPEHHEN YHEPrUU OJHOATOMHOIO HJI€AIBHOTO
rasa.

KBazucratnueckue u HECTATUUECKHUE TTPOLIECCHI.

OnemeHTapHasi paboTa B TepMOAMHAMUKE. Beruncienue paboTsl mo rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  dHepruu
TepMOJAMHAMUYECKON  cucTeMbl 0e3  coBepiieHuss pabotel.  KonBekius,
TEIUIONPOBOIHOCTh, U3JIyUYCHHUE.

KomnuectBo TemnoTel. TemmoéMKoOCTh Tena. YAeabHass U MOJsipHad
TEIUIOEMKOCTH BEWIECTBA. YpaBHEeHHE Maliepa. YenbHas TEIUIOTa CrOPaHUs
ToruBa. Pacuér konmmyecTBa TeIIOTH mpu Temonepenade. I[lonsartue o006
aauabaTHOM TIpoIiecce.

[TepBoiit  3ak0H TepMoAMHAMUKU. BHyTpeHHsis »sHeprug. KonudecTBo
TEMJOTI W paboTa Kak Mepbl HW3MEHEHMs]  BHYTPEHHEW  DHEpPruu
TEPMOJIUHAMUYECKONU CUCTEMBI.

Btopoii 3akoH TEpMOJUHAMUKU [IJI1 PABHOBECHBIX TPOILIECCOB: Yepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHUCTEMBI MPOXOIUT
eMHCTBEHHAs ajguadara. AGCONIOTHAS TeMIepaTypa.

Btopoii 3akoH TEpMOJMHAMUKHA [IJI1 HEPABHOBECHBIX  IPOIIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT 0oJiee XOJIOIHOIr0 Tea K 0oJjiee HarpeTtoMy 0e3
koMmreHcaluu (Knaysuyc). HeoGpaTuMocTh NpUPOIHBIX ITPOIIECCOB.

[TpuHuMne! nectBus TernoBbix MamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [ukn Kapao.

OKOJI0rM4YecKre acIleKThl MCIOJIb30BaHMs TEIJIOBBIX JBHTarteieii. TermoBoe
3arpsi3HEHUE OKPYIKAIOIIECH CPEIbl.

TexHuueckue yCTPONCTBA M TEXHOJOTHMYECKHE MPOLECCHI: XOJIOAWIbHUK,
KOHJUIIMOHEP, JW3CIbHBIH W KapOIOpaTOpPHBIM JBUTATENIM, IapoBas TypOWHa,
MOJIYYEHUE CBEPXHU3KUX TEMIICPATyp, YTUIM3ALUA «TEIUIOBBIX» OTXOJOB C
HCIIOJIb30BaHUEM TETUIOBOT'O HACOCA, YTHIIU3AIMSA OMOOPTraHUYECKOTO TOTUTHBA JIJIs
BBIPAO0OTKHU «TEILIOBOM» U 3JIEKTPOIHEPTHH.

Jemoncmpauuu.

N3meneHne TeMnepaTyphl Ipu aauadaTHIECKOM paCIIPEHUH.

Bo3aymiaoe orauso.

CpaBHeHME yACIbHBIX TEIJIOEMKOCTEH BEIECTB.

CniocoObl M3MEHEHHUST BHYTPEHHEH YHEPTHH.

HccnenoBanue aanadbaTHOTO Mpoliecca.

KoMnbroTepHbIE MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padoomeol, nPAKMUKYM.

N3Mmepenne yaenbHON TEMIOEMKOCTH.



UccnenoBanue npoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHne B3aMMOCBSI3M JHEPrUM MEXKMOJIEKYJISIPHOTO B3aUMOJACHUCTBUS H
TeMIIEPaTypbl KUIIEHUSI KUJKOCTEH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoobl.

[TapooOpazoBanue u koHjaeHcanusa. VcnmapeHue W KumneHue. YJenbHas
TEIJI0Ta MapooOpa30BaHMUS.

Haceiiennble ¥ HeHachlleHHblE mapbl. KauecTBEHHass 3aBUCHUMOCTD
IJIOTHOCTH W JABJICHUSI HACBIIMIEHHOr'O Mapa OT TEMIIEPATYyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIaKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdubie Tesna. AHU30TPOIUS CBOMCTB
kpuctajuioB. IlnaBieHue W KpucTauu3alus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarnus.

Hedbopmanuu TBEpAOTO Tena. Pactsbkenue u cxarue. Casur. Moaynb FOnra.
[Ipenen ynpyrux nedopmaruii.

TemnnoBoe pacumipeHre *KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE U JIMHEWHOE
pacipenrie. AHTAQpMOHHU3M TEIUIOBBIX KOJIeOaHWN YacTHII BEIIECTBA KaK MPUYMHA
TEIUIOBOT'O PACHIMPEHUs TeJl (Ha KaYeCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPrUU B (Pa30BBIX MEepexoaax.

VYpaBHeHUE TEIOBOTO OanaHca.

[ToBepxHocTHOEe HaTspKeHHE. K03 (UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kamumnspusie siBiienud. JlaBiieHrue moa UCKPUBIEHHOUW MOBEPXHOCTHIO KUJIKOCTH.
®opmyia Jlamnaca.

TexHuueckne yCTpOWCTBA U TEXHOJOTHMYECKHME TPOLECCHI:  KUAKHE
KpHUCTaJUIbl, COBPEMEHHBIE MaTEPHUAIIBI.

Jemoncmpauuu.

TermoBoe pacmmpeHue.

CBoiicTBa HACHILIEHHBIX APOB.

Kunenne. Kunenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenue cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHL ¢ MBUTBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanunnsipusie siBieHusl.

Moaenn HEHLIOTOHOBCKOM KHUIKOCTH.

Crioco0bI u3MepeHus BIaXXHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHHUS KPUCTAJUIMYECKOTO BENIECTBA.

Bunst nedopmarnimii.



HaGmonenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomoi, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEMN.

N3Mmepenne yaenpHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHne cBOMCTB HACBILLIEHHBIX [1apOB.

N3mepenre abCOMIOTHOM BIIAXKHOCTH BO3/yXa M OLIEHKa Macchl MapoB B
ITOMELIEHNUH.

N3mepenue korduiirieHTa TOBEPXHOCTHOTO HATSIKEHUS.

N3mepenne moayns FOnra.

HccnenoBanne 3aBucuMocTH JedopMmaliii  pPe3UHOBOro oOpasua ot
NPWIOKEHHOW K HEMY CHUJIBI.

Paznen 4. JinekTrpoguHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auus Tell W €€ MpOsBIEHUA. JJIEKTpUYecKuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAfaoB. I[IpOBONHMKH, HHMAJIEKTPUKA U  MOJTYHPOBOJHUKHU.
DNEeMEHTApHBIA JJIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHUS JIIEKTPUYECKOIO
3apsaa.

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

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

Hamnpspbk€aHocTh  anekTpudeckoro  mosis.  [IpoOuerit  3apsa.  JIuawwm
HaIPSKEHHOCTH AJIEKTPUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUMaNbHOCTh 3JEKTPOCTATHUYECKOTO MOJsA. Pa3HOCTH MOTEHLHUAIOB H
HamnpsbkeHue. lloTeHnManbHash SHEprus 3apsaa B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuunan snexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
NOTEHIMATIOB JJIsl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOIO, TaK M
HEOITHOPOJIHOTO).

[IpyHUOMT CYNEPIIO3ULINU AIICKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lome paBHOMepHO 3apspkeHHOUM cdepsl. [lome
pPaBHOMEPHO 3apsDKEHHOro 1o o0béMy mapa. [lome paBHOMEpPHO 3apsKEHHON
OeCKOHEYHON TUIOCKOCTH. KapTuHbl JHHUN HANpsHXKEHHOCTH OSTHUX TOJEH W
SKBUIIOTECHUIUAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKH B IIEKTPOCTATUYECKOM I10JIE€. Y CJIOBUE PABHOBECHS 3aPs/I0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
IIPOHUIIAEMOCTH BEILIECTBA.

KonpgencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IUIOCKOIO
KOHJIEHCATOopa.

[TapamiensHoe coeqnHeHNE KOHIEeHcaTopoB. [locnenoBaTenbHoe coequHEHne
KOHJIEHCATOPOB.

OHeprus 3apsKEHHOT0 KOHIEHCATOPA.



JIBrxeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: JIIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKAs 3alllUTa, 3a3eMJICHUE AJIEKTPONpPHOOpPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3aPSIAKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE TTOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mogens anekTpoctatruueckoro reueparopa (Bau ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATHUYECKAS 3aIUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOU U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJICKTPOEMKOCTH IUIOCKOIO KOHJEHcCAaTtopa OT IUION[aau
MJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MTPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsKEHHOTO KOHAEHCATOopa.

3apsaka U pa3psiika KOHJEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

OrnieHkKa cujl B3aUMOJICCTBUS 3apSKEHHBIX TEJI.

HaGmronenue npeBpaliiieHus: SHEPTUH 3apsHKEHHOTO KOHAEHCATopa B SHEPTHUIO
U3JIy4EHUSI CBETOINO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COAEpKAIEel KOHIEHCATOP.

Pacnpenenenne pa3HOCTH NOTEHIIUAJIOB (HanpspKEeHUs ) pu
NIOCJIEI0BATEIBHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannwtii 31eKmpuiecKuii mokx.

Cuia toka. IlocTossHHBIN TOK.

VYcnoBusi CylecTBOBaHMS MOCTOSHHOTO 3JIEKTPUYECKOro Toka. VcTouHMku
toka. Hanpsixxkenue U u DJ1C é&.

3akon OMa [ yyacTKa LeTH.

DNEeKTpUUECKOe COIIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOr0 MPOBOJHUKA OT €ro JJIMHBl W IUIOIIAAM MONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux ueneil. [lpasuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xoymns—Jlenma.

MOIIHOCTh 3JIEKTPUYECKOTr0 TOKa. TeruioBas MOIIHOCTb, BBIAEISEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COIPOTHUBJICHUE HWCTOYHUMKA TOKa. 3akoH Owma i
MOJHON  (3aMKHYTOM) DJICKTPUYECKOW I1emu. MOIIHOCTh MCTOYHHKA TOKA.



Kopotkoe 3ambikanue.

Konpaencarop B 11enu nocTosIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETp,
BOJIBTMETP, PEOCTAT, CYETUUK NIEKTPUUECKOU SJHEPTUH.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsiKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANPSHKEHUSA JJIs1 PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOJHMO/IA.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IJIOIIAA TIONIEPEYHOr0 CEYEHHS U MaTepuala.

UccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS PU MTOCTOSHHOM
HaIpsKECHUU.

[Tpsamoe uzmepenue I/C. KopoTkoe 3aMbIKkaHUE TraJIbBAHUYECKOTO SJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0sI coenMHEeHUsT UICTOYHUKOB Toka, D/[C Gatapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMHM HMCTOYHHMKA TOKa
OT CUJIbI TOKA B LIECIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne CMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSOKEHUS IS JIAMIIBI
HaKaJINBaHUSI.

VYBenuueHnue npejena u3MepeHus: amnepmerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTpEHHETO CONPOTUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd JJIC raapBaHMYECKOTO AJIEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKAHUU.

HccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CUJIBbI TOKA B LICIIN.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunsix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  JIEKTPOHHAs
MPOBOJAMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHSI METAUIOB OT
Temrepatrypbl. CBEpXIPOBOJIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 MIPUMECHAas MPOBOJUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B JJIEKTPOJIUTAX. DJIEKTPOJIUTHUYECKAs] ITUCCOLMALIMSL.
DnekTponus. 3akoHbl Papajies A1l AIEKTPOIU3a.



DJIEeKTpUYECKUi TOK B Ta3zax. CamMOCTOSTENbHBIM M HECAMOCTOSTEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuueckue yCTpOMCTBA M IPAKTUUYECKOE MPUMEHEHUE: TIa30opaspsiiHble
JAMIIbl, DJIEKTPOHHO-JIydeBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3ucTop, (OTOMMOJ, CBETOAMOJ, TallbBaHWKA, paPUHUPOBAHHE MEJH,
BBIIJIABKA aJTIOMUHUS, JIEKTPOHHASI MUKPOCKOIUSI.

Jemoncmpayuu.

3aBUCUMOCTh COIIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsa U IPOBOJAUMOCTb BO3yXa.

CpaBHeHME TPOBOJIUMOCTH METAILIOB U MOJYIPOBOJIHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTH JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsiia 0OJTHOBAJIEHTHOI'O HOHA.

UccnenoBanne  3aBUCUMOCTH  COMNPOTHUBJICHHUS ~ TEPMOPE3UCTOpa  OT
TEMIEPaTYypPBhl.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOuU3NYeCKU MPAKTUKYM.

CrniocoObl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEINIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIMYHUH.
O1ieHKa TpaHuIl TOrPEITHOCTEN.

[IpoBeneHne KOCBEHHBIX HU3MEPECHHUM, HCCIEJOBAHUM  3aBUCUMOCTEU
bU3UYeCKUX BEIWYWH, MPOBEpPKa MPEIJI0KEHHBIX THUIOTe3 (BBIOOpP W3 padoT,
OMMCAaHHBIX B  TEMATUYECKUX  pa3fenax  «YUYEHUYECKHMH  HKCIIEPUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

MexnpeaMeTHbIe CBSI3H.

N3yuenue kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIIAETCS C YUETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa( il ¥ TEXHOJIOTHH.

Meosinpeomemmnole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
nO3HAHUA: SBIICHWE, HAay4YHbIH (DakT, rumote3a, (pu3mdeckas BEIWYMHA, 3aKOH,
TEeOpHsi, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAaHUE, MOJEIb, HU3MEPECHHUE,
MOTPENTHOCTH U3MEPEHU, U3MEPUTETbHBIE MPUOOPHI, (P pOBas TaOOpaTOPHSI.

Mamemamuxka: penieHne cucteMbl ypaBHeHWi. Jlunelnas ¢yHKIUA,
napabouia, runepOosa, ux rpaduku U cBoicTBa. TpUTrOHOMETpUUECKUE (PYHKIIHMH:
CHUHYC, KOCUHYC, TAHIT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOKIECTBO.



BekTopsl 1 UX MPOEKIMU HA OCU KOOPJMHAT, CJIIOKEHNUE BEKTOPOB.

buonozua: mexanndeckoe IBHKEHHE B )KUBOUM mpupoae, auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKPYKAIOIIEeH Cpessbl,
yTHiIn3anuss OHWOOpPraHMYECKOro TOIJIMBA JJis  BBIPAOOTKH «TEIUIOBOW» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHHUE U KallWJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUYECKHE SIBJICHUS B )KHBOM MpUpOJE.

Xumua: JTUCKPETHOE CTPOECHUE BELIECTBA, CTPOCHUE ATOMOB M MOJIEKYII,
MOJb BEIIECTBA, MOJSpPHAs Macca, IOJIYyYEeHHE HaHOMAaTEPHUalOB, TEIIOBBIE
CBOMCTBA TBEPABIX TEJ, KUIAKOCTEHW U T'a30B, KUIAKUE KPUCTAIUIbI, SJIEKTPUUECKHE
CBOMCTBAa METAIIJIOB, JEKTPOJIMTHYECKAS JUCCOLMALINS, TaJbBAHUKA, JIEKTPOHHAS
MUKPOCKOTMHUSI.

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

Texnonocua: npeoOpa3zoBaHuEe ABUKEHUN C UCIOJIb30BAHHMEM MEXaHHU3MOB,
yu4€T CyXOro M J>KHJIKOrO TpPEHHS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIIMH
(KpOHIITENH, peméryaTble KOHCTPYKIMHU), HUCIOIb30BAHUE 3aKOHOB COXPAHECHMS
MEXaHMKH B TE€XHUKE (TMPOCKON, BOJOMET U APYTUE), BUraTelb BHYTPEHHETO
cropanusi, nmaposasi TypOuHa, OBITOBON XOJOJIUIBHUK, KOHIUIIUOHEDP, TEXHOJIOTUH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpUajIoB, B TOM YHUCJIE HAHOMATEpPUAIOB, H
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3allMTa, 3a3eMJICHHE 3JIEKTPOIpHUOOpOB,
ra3opaspsAHbl€ JIAMIIbI, [TOJIyTIPOBOJHUKOBBIE TPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. JinekTpoauHaMuKa.

Tema 4. Mazcnummnoe nose.

B3aumopelicTBUe TIOCTOSHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mosie. Bexktop marHuTHOW WHAYKUMH. [IpyHUOMI Cynepno3uuuu
MAarHUTHBIX MOJIEH. JIMNHUKA MarHUTHOW UHYKIIAH.

MarauTtHoe 1oJie IPOBOJHUKA C TOKOM (IIPSMOTO MPOBOAHMKA, KATYIIKHA U
KpyroBoro Butka). OneIT Jpcrena.

Cunia AMmrnepa, €€ HanpaBJI€HUE U MOJYJIb.

Cuna Jlopenna, e€ HanpaBjeHUE U MOYJb. JIBUKEHHE 3apsiAKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl Jlopenma.

MarunurtHoe 1noJjie B Benectse. @eppoMarHeThky, napa- u JHaMarHeTUKH.

TexHU4YecKne yCTPOMCTBA M TEXHOJOTHYECKHE IPOLECCHl: MPUMEHEHUE

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
3JIEKTPOJIBUTATENb IKOOU, YCKOPUTENIU dJIEMEHTAPHBIX YACTHII.
Jemoncmpauuu.

KapTI/IHa JIMHUN NHAYKINH MardmMTHOI'O I1OJIA IIOJI0COBOI'O u
HOI[KOBOO6paBHOFO IIOCTOSAHHBIX MAarHuTOB.



KapTuna nuanii MAarHUTHOM MHAYKIHUH TOJISL JJIMHHOTO IPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopenicteue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenre nBukeHUs My4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpyHIMIT JEUCTBUSA BIIEKTPOU3IMEPUTEITBHOTO npudopa
MAarHUTORJIEKTPUUECKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, NPaKmMuKym.

HccnenoBanre MarHuTHOTO MOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTUKOB.

UccnenoBanne AeUCTBUS MOCTOSIHHOIO MAarHUTa HA PAaMKYy C TOKOM.

N3mepenue cuiibl Amnepa.

N3ydeHune 3aBUCUMOCTH CUJIBI AMIIEpa OT CUJIBI TOKA.

OrnpeneneHne MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUSI CUJIbI AMMepa.

Tema 5. dnekmpomacHumuan uHOYKYuUsL.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKIUU. [loTOK BeEkTOpa MarHUTHOWM
uHaykiuu. OJIC uHAYKUMH. 3aKOH JJIEKTpOMarHuTHOW wuHAykiuu Dapazges.
Buxpeoe anekrpudeckoe nosue. Toku Dyko.

OJC wHAYKUMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
Arnenune camonnaykuuu. JIC caMOUHIYKIIUHU.

DHeprus MarHUTHOTO TOJI KATYIIKH C TOKOM.

DJIEKTPOMAarHUuTHOE TIOJIE.

TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECChl: WHAYKIUOHHAs
[1€4b, COJIECHOU/I, 3alUTa OT JIEKTPU3ALUU TEJI MIPU ABUKECHUU B MArHUTHOM I10JIE
3emuiu.

Hemoncmpauuu.

HaGmonenne siBjeHUS 3JIEKTPOMAarHUTHOW MHIYKITUH.

UccnenoBanne 3aBucumoctd J[C MHAYKUIUH OT CKOPOCTH HM3MEHEHUS
MAarHUTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenue MarauTa B allOMUHUEBOM (MeIHOM) TpyOe.

SIBrieHnEe caMOMHIYKIMH.

UccnenoBanne 3aBucumoctd DJIC caMOMHIYKIIMM OT CKOPOCTH H3MEHEHUS
CHUJIbI TOKA B LCIIH.

Yuenuueckuii sxkcnepumenm, nadopamopmusvie padbomul, nPAKMUKYM.



UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

OnpeneneHne MHIYKIMY BUXPEBOTO MATHUTHOTO TOJIA.

UccnenoBanue siBIEeHUS CAMOUHAYKIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHeEpaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue xonebdanus.

KonebarenvHas cuctema. CBOOOIHBIE KOJIEOAHUS.

IMapmonunueckue kosiebanus. Kunematuueckoe M JUHAMHYECKOE OMHUCAHUE.
DHepreTUYecKoe OmucaHue (3aKOH COXpPAHEHHUS MEXaHHMYECKOW dHepruu). BeiBoa
JMHAMHYECKOTO OMUCAaHMS TAPMOHMYECKUX KOJIeOAHUM M3 UX DHEPreTUYECKOTO U
KMHEMATUYECKOTO OMHUCAHUSI.

Amvminutyna u (dasza kosnebanuil. CBsi3b aMIUTUTYJbI KOJI€OaHUN HCXOHOU
BEJIMYUHBI C aMITUTYIaMU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u uwactora kosneOanuit. Ilepron manbix CBOOOTHBIX KOJeOaHUU
MaTeMaTHYeCKOTO MasTHuKa. llepuon cBOOOAHBIX KojeOaHUN MPYKHUHHOTO
MasTHHUKA.

[TonsiTue o 3aryxaromux Konedbanusx. BeiHyK1eHHbIe KoyieOanus. Pe3onaHc.
Pe3onancunas xkpuBas. BimsiHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuueckue yCTpOMCTBa U TEXHOJIOTHUUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJiu, My3bIKaJIbHbIE HHCTPYMEHTHI, cericmorpad.

Jemoncmpayuu.

3anucek KoJaebaTeIbHOTO JIBIKCHUS.

HaGmroneHne He3aBUCUMOCTH TTepHoa MalbIX KoJleOaHui Ipy3a Ha HUTH OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyxaronux KojaeOaHuid 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KoJeO0aHU OT COMPOTHUBIICHHUS.

UccnenoBanne KoneOaHuWi Trpy3a Ha MacCUBHOW MPYXKUHE C UEIbIO
dbopMupoBaHUS TIPEICTABICHUN 00 HIeaTbHON MOJIETH Py KUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS SHEPTHH MMPHU KOJEOAHUIX IPy3a HA MPYKUHE.

HccnenoBanne BHIHYKICHHBIX KOJICOaHUT.

Hab6monenue pe3onanca.

Yuenuueckuit sxkcnepumenm, nadopamopnsie pabomast, NPAKMUKYM.

N3mepenne mnepuoma CBOOOTHBIX KOJNEOAHWW HUTSIHOTO W TPYKHHHOTO
MasITHUKOB.

N3yuenune 3aKOHOB JBIKEHUS Tela B XO/€ KOJIeOaHUH Ha YIIPYTrOM TOJIBECE.

N3yueHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHMS aMIUTUTYIbl 3aTYXaIOIINX KOJIEOaHUIA.



HccnenoBanne BbIHYKJIEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHubsle Ko1e0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC 3IEKTPOMArHUTHBIE KOJIEOAHUS B
uaeanbHOM KoisiebaTenbHOM KOoHType. ®opmyna TomcoHa. CBs3b aMIUIUTYZAbI
3apsjia KOHJEHCATopa C aMIUTUTYAOU CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aTyxarouue AIEKTPOMArHUTHBIE KoJieOaHus. BrinyxneHHbie
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepeMeHnHbIi TOK. MOIIHOCTP NEPEMEHHOrO0 TOKAa. AMIUIMTYAHOE H
JCUCTBYIOIIEE 3HAUYEHHE CUJIbl TOKAa M HANpPSOHKEHUS OpH pazaudyHou ¢dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouanbHblii NEPEMEHHBI TOK. Pe3UCTOp, KOHAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LEMH CHUHYCOWJIAJIBHOIO MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3oHaHC HaNpsKeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepempadya M MOTpedieHHE
AJEKTPUYECKOU SJHEPTUM.

DKOJIOTMYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHuueckne yCTpOHMCTBA M TEXHOJOTMYECKHE MPOLECCHI: 3JIEKTPHUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU AJIEKTPONEpeaay.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMSI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJI€OaHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

I'enepaTop He3aTyXarMIUX JIEKTPOMArHUTHBIX KOJIEOaAHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BeiHyX1eHHbIE CHHYCOUJAJIbHbBIE KOJICOaHMUS.

Pesucrop, xarymka MHIYKTMBHOCTH M KOHACHCATOP B LENU IEPEMEHHOIO
TOKA.

Pesonanc npm mocinenoBaTENbHOM COCAVMHEHUM PE3UCTOpPAa, KaTYIIKH
MHIYKTUBHOCTH ¥ KOHJEHCATOPA.

VY CcTpoHCTBO M MPUHIIKT IEUCTBHSI TpaHChopmaTopa.

Mopens TMHUY 3JIEKTPOINEPEIaUn.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

N3yuenne Tpancpopmaropa.

HcenenoBanne NMEpeMEHHOIO TOKAa 4epe3 IOCIEAOBATENIBHO COEIUHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HaGunronenne 31eKTpOMarHuTHOIO pe30HaHca.



UccnenoBanue pabOThl HCTOUHUKOB CBETA B IIENH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbBLE 60IHbL.

MexaHnueckue BOJIHBI, YCJIOBUSL MX pacnpoctpaHenus. [lomepeunsie u
MpOJNOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHUs U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTPAXKECHHUE, MpesIoMJIeHHe, WHTephepeHLUs U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

[IlymoBoe 3arpsi3sHEHUE OKpPYKaIOUIEH CpeIbl.

DNEeKTPOMAarHUTHBIC BOJIHBI. Y CJIOBUSI M3JYyUYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmMuas opueHTaIMs BEKTOPOB B AJIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMArHUTHBIX  BOJIH:  OTpa)KEHUE,  TMPEIOMJICHUE,
noJisipu3anus, uHTepepeHIus u qudpaxius.

[IIkana 37eKTPOMarHUTHHIX BOJIH. [IpuMEHEHHE AJEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMITBI paUOCBS3U U TeJeBUICHU. Panuonokarus.

DIEeKTPOMAarHUTHOE 3arPsI3HCHUE OKPY>KAIOIIEH CpeIbl.

TexHudeckne yCTpOWCTBA M TPAKTUUECKOE TPUMEHEHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTBI, pajiap, paaAuonpuéMHUK, TeIeBU30p, aHTeHHa, TeaedoH, CBY-nieus,
yJIBTPa3BYKOBasi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U paclpoCcTpaHEHUE MONEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JITTUHBI BOJIHBI OT YaCTOTHI KOJICOaAHUM.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne uaTepdepeHiny u 1upakiini MEXaHUMIECKUX BOJIH.

AKYyCTHYECKUM pe30HAaHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenre cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOU KoJIeOaHMIA.

UccnenoBanue CBOWCTB DJIEKTPOMATrHUTHBIX BOJIH: OTpaKeHHUE,
MpesIoMJICHHUE, OIS pU3aIus, Tudpakius, HHTEPPEPECHITHS.

Oo6napyxeHue nHGPaKpacHOTo U YIbTPa(hUOIECTOBOTO HU3TYyUECHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

N3ydyenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MTPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEelHOE pacnpoCTpaHEHHUE CBeTa B OJHOPOJHOM cpene. Jlyu cBerta.
TodeuHbI1 NICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpakeHUsi cBeTa. [locTpoeHue n300pa)keHuil B



wiockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOMIOTHBINA MOKA3aTENb
npenomiieHus. OTHOCHTENIBHBIA NTOKa3aTeNb npeaomieHus. [IocTosIHCTBO 4acTOThI
CBE€Ta M COOTHOLICHWE JJIMH BOJH IpPHU IEPEXOJE€ MOHOXPOMATHYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEI.

Xon nyueir B mpusMme. [ducnepcus cera. CiloxHBI cocTaB 0enoro cera.
[Ber.

ITonHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroyl MOJHOr0 BHYTPEHHETO
OTpPaKEHHUS.

CobOuparome W pacceuBaromivie JUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsIHME M ONTHYECKas CWiIa TOHKOW JIMH3bl. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM Cc(epudecKoil JMH3bI OT €€ Te€OMETPUU M OTHOCHTEIHLHOTO
NOKAa3aTes IPEIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JABAEMOE JIMH30M.

Xop Jyda, MPOLIEANIEr0 JIMH3Y IOJ HPOU3BOJBHBIM YIJIOM K €€ TJaBHOU
ontuyecko ocu. IlocTpoeHune wu300pakeHUM TOYKM W OTpe3Ka MpsMOM B
coOMparOLIUX U PACCEUBAIOIIUX JIMH3AX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. ['1a3 kak onTuueckas
cucTeMa.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHMMYMOB B HWHTEP(EPEHIIMOHHON
KapTUHE OT JBYX KOIE€pEHTHBIX MCTOYHHMKOB. [IpuMepbl KiaccHuecKux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hubpakuus cBeta. JudpaxinmoHHas peméTka. YcCiIoBHE HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHudyeckne yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: OYKH, JIYIA,
NEPUCKOI, (oToamnmnapar, MUKPOCKOII, MPOEKIMOHHBIM ammapar, MpPOCBETICHHUE
OITUKH, BOJIOKOHHASI ONTHKA, TU(paKIMOHHAS pEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPA’KEHUSI CBETA.

NccenenoBanne npesoMieHus CBETa.

Habmronenme momHOro BHyTpEHHETo oTpakeHus. Mojienb cBeToBoa.

HccenenoBanne xXoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKOINAPAIIIEIbHYIO
IUTACTHHY U IPU3MY.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpPOCKOMa, TeJIECKOMa.



HaGmonenue untepdepeHiuu cpeTa.

HaGmtoneHne iBeTOB TOHKUX TUIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuenue nuppakunoOHHON pEETKY.

HaGmonenue nudpakiinOHHOTO CHIEKTpa.

HaGmronenue nucnepcuu ceera.

Habmronenue noisipu3anuu cBeTa.

[IpumeHeHue NOISIPOUIOB JIJISl U3YUEHUS MEXaHUYECKUX HAMPSIKCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

N3mepeHue nokaszaTesns MpeJoMIICHUs CTEKIIA.

UccnenoBanne 3aBUCHUMOCTH (POKYCHOTO pacCTOSIHUSI OT BellecTBa (Ha
nmpuMepe KUIKUX JTUH3).

N3mepenue GokycHOro pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[TomyueHnne n300pa’keHHs B CUCTEME U3 IIOCKOTO 3€pKaia v JINH3BI.

[TonyueHnne n300pakeHHS B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

HaGmonenune nudpakunu, nHTEpGEPEHIIUN U TIOJIPU3AIUN CBETA.

N3ydenue nosspusaiuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTHU JUAICKTPHUKA.

N3yuyenue naTepdepeHIny Ja3epHOTO U3TyUYCHHS HA JIBYX IIEIIX.

HaGmonenue nucnepcum.

HaGmronenue u uccnegoBanue 1UPpakmOHHOTO CIIEKTPA.

N3mepenue 1IMHbI CBETOBOM BOJIHBI.

[lonydyenue cnekTpa U3JIy4eHHUS] CBETOJMOA MPU MOMOIIN AUGPAKIUOHHOM
pPEIETKH.

Paznen 6. OcHOBBI CTIENMAJIBHON TEOPUH OTHOCUTEJIBHOCTH.

['paHubl  NPUMEHUMOCTH  KJIACCUYECKOM  MeXaHukd.  llocTymnaTtsl
CIEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeobGpa3zoBanus  JlopeHua.
VYcnoBue mnpuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHUE
BPEMEHM U COKpAIICHUE JIJIUHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKOW YACTHUIIBIL.

CBs13b Macchl C SHEPrUel U UMITYJILCOM PEITUBUCTCKOW YaCTULIBI. DHEPrus
MOKOSI.

TexHuueckne YCTPONCTBA M TEXHOJOTMYECKHE MPOLIECChl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIHN 3aPSIKEHHBIX YACTHLL.

Yd4eHndecKuit IKCIIepUMEHT, JIabopaTOpHbIE PaOOTHI, MPAKTHKYM.

Onpenenenue UMIYyJIbCa W HHEPIHUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusiMm TPEKOB 3apsiKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.



Tema 1. Kopnyckyaapno-6011060i1i oyanusm.

PaBHOBecHOe TermoBoe u3NydeHUe (M3JIyuyeHHue aOCOJIOTHO YEPHOTO Tena).
3akoH cmenienust Buna. I'unores3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdext. Onbithl A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEHUE
OiinmreitHa st potoaddexra. «Kpacnas rpanuna» pororddexra.

JlaBnenue cBeta (B YACTHOCTH, [JIaBJICHHME CBeTa Ha aOCOJIIOTHO
MOTJIONIAIONIYI0 W aOCOJIOTHO OTpakarollyro moBepxHocTh). OmbiTel [1. H.
JleOeneBa.

BosiHoBeIE cBOMCTBA yacTul. BomHsl ne bponnsa. JlnuHa BoiHbl e bpoiis u
pasMmepsl 00JacTH JIOKAIM3AllUU JABWXKYIIEHcs dactuibl. KopmyckynsipHo-
BOJIHOBOM Ayanu3M. [{udpakius 31eKTpOHOB Ha KpUCTaJLIax.

Cneunduka nzmepenuii B Mukpomupe. COOTHOIIEHHSI HeonpeaenEéHHOCTEN
I'eiizenbepra.

TexHudeckne yCTPOMCTBA W TEXHOJOTMYECKHUE MPOIECCHI: CIEKTPOMETD,
dboTosnemMenT, (HOTOMATUYMK, TYHHEIbHBIM MHUKPOCKON, COJHEYHasi Oarapes,
CBETOIUO/.

Jemoncmpayuu.

®dotor(peKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHelHEro ¢hoTo3ddexra.

HccnenoBaHnne  3aBUCMMOCTH  CONPOTHUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenosanue Gporopesucropa.

N3mepenue nmocrosuuol [Inanka Ha ocHOBe HccnenoBanus ¢poTodddexra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HANPSIKEHHUS.

Tema 2. Duzuxa amoma.

OneITEl O HCCIENOBAaHHUIO CTpOeHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Toctynatet bopa. M3nyyenue u normnomenre (pOTOHOB MpHU Mepexoie aToMa
C OHOTO YPOBHSI DHEPTUU HA APYTrOM.

Bunsl ciektpoB. CriekTp ypOBHEU 3HEpruu aTomMa BOJAOPO/A.

CnoHTaHHOE M BBIHYXJIEHHOE M3JyueHue cBeTta. Jlazep.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKHE ITPOLECCHI: CHEKTPaJIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpauuu.

Mogens onbita Pezepdopaa.



HaGmronenue nuHelyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Onpenenenue JIMHBI BOJIHBI J1a3€pPHOTIO U3Ty4CHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEeKTpa pa3peKEHHOr0 aTOMAapHOTO BOJOPOJA M U3MEPEHUE
noctosinHoM Punbepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31EMEHMAPHHIX YACHUY,

Hyxnonnas Monens siapa ['eitsenOepra—lBanenko. 3apsja siipa. MaccoBoe
yucio sapa. M3otomnsl.

PanunoaktuBHOCTh. Anb(da-pacnaa. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyeHue.

3aKOH paJMOAKTUBHOIO pacnaja. PaguoakTUBHBIE HM30TOINBI B IMPUPOJIE.
CgolicTBa MOHM3UPYIOIIETO MU3JIy4YeHHs. BlMsHUE pagnoOaKTUBHOCTH Ha >KUBBIC
opranu3mel. EctecTBeHHbIN (POH n3nyuenus. Jlozumerpus.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [ledexT maccol sapa.

Anepnsie peakuuu. Jlenenue u cuHtes siaep. Anepusie peaktopsl. [Ipodiemsr
YOPaBISIEMOI0 TEPMOSJAEPHOTO CHUHTE3a. IJKOJIOTMYECKHUE AacCIeKThl pPa3BUTHSA
SAIEPHON SHEPTETUKHU.

Mertozpl perucTpalyy U UCCIIEIOBAHNS JIIEMEHTAPHBIX YACTHII.

@yHIaMEHTaJbHbIE B3aUMOAECHCTBHS. bapuOHBI, ME30HBI U JENTOHBI.
[IpencraBnenne o CtangapTHOU Mozenu. KBapk-riitooHHAst MOJENb aIpOHOB.

®uznka 3a npeaenamu CrangapTHol Mozenu. TéMHas Martepus U TEMHas
SHEPTHUsl.

EnuncTBO puznueckoit kKapTHHBI MUpA.

TexHuueckne yCTpoUCTBa U TEXHOJIOTMYECKHUE MPOLECCHI: T03UMETP, KaMmepa
Bunibcona, saepHBI  peakTop, TEPMOSACPHBIM pPEaKTop, aTroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, nPaAKmMuKym.

HccnenoBanne TpeKkoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenne noriomeHus: 0eTa-4acTUll aTlOMUHUEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMUHM U ACTPO(PU3UKH.

Ortanbl pa3BUTUS acTpoHoMUH. [IpukiiaiHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHomuH. [IpUMEHMMOCTh 3aKOHOB (U3UKUA I OOBSICHEHHS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Mertoasl acTpoHOMHUYECKUX wucciaegoBaHuil. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PaAUOTENIECKONbI, BHEATMOC(EpHast aCTPOHOMHUSI.

Bun 3BésnmHoro neba. Co3Be3nusi, spKU€ 3BE3MbI, IJIAHETHI, WX BHUIUMOE



JBH>KCHUE.

Conneynas cucrema.

Comnnue. ConmHeunast akTUBHOCTb. McTounuk 3Heprun ColiHIa U 3BE3.

3BE311BI, NX OCHOBHBIE XapaKTEPUCTHUKU. /lnarpamMmma «CIEKTPaIbHBIN KIAcC —
CBETUMOCTB». 3BE3/AbI TJIABHOW IOCIEI0BATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IOCIENOBAaTEIbHOCTU. BHYTpeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABIECHUS O MPOUCXOXKICHUU U 3Boitonnu CoiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii [Iyte — Hama I'amaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNamaktuke. Tunsl ramaktuk. PagroranakTukyu v kBasapbl. YEpHbIE NBIPHI B sIpax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Yuenuuecxkue naoniooenus.

HaGmonenust 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJIA30M C WCIOJIb30BaHUEM
KOMITHIOTEPHBIX TPUJIOKEHUN NI ONpeJeIeHUs MOJ0KEHUsI HEOECHBIX 0OBEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHBbIE c03Be31uss CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmionenust B Teneckon JIyHBI, TUIaHET, TyMaHHOCTEM U 3BE3THBIX
CKOIUICHUHN.

DOU3NYeCKUN MPAKTUKYM.

CrniocoObl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIEC TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIMYHUH.
OrneHkKa rpaHuIl IOrPEITHOCTEMN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
(du3nuecknx BENMYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3fellax «YUYEHUYECKUHM  IKCIECPHUMEHT,
nabopaTopHbIe paOOThI, MPAKTHKYM).

O6o0maroiee NOBTOPEHNE.

OO6o001meHne u cucTeMaTH3alus COJIEPKaHMs pa3zie]ioB Kypca «MexaHHuKa,
«MonekynapHas (GU3MKa U TEPMOANMHAMUKAY, «DIEKTpoIuHaMuKa», «Konebanus
U BOJHBI», «OCHOBBI CHEUHUATBHOW TEOpPUH OTHOCHUTENbHOCTHY, «KBaHTOBas
busnkay, « IIEMEHTHI ACTPOHOMHH U ACTPOPUBUKN».

Ponsr ¢u3Mkm W acTpOHOMHUHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAILHOM U ATUYECKOU chepax NesITENbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKU
Y aCTPOHOMHM B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OIMUCATEIBHOU,



CUCTEMATU3UPYIOIEH,  OOBSICHUTENIHOM M  NPOTHOCTHUYECKON  (QYyHKIUI
(u3nuecKoi TeOpuu, poiib PU3NYECKON TeOpuu B (HOPMUPOBAHUM MPEICTABICHUN
0 (U3HUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O PUPOJIE.

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usukum yrayonéHHoro ypoBHs B 11 kmacce
OCYIIECTBIISIETCSI C YYETOM COJEPKATEIbHBIX MEKIIPEAMETHBIX CBS3€H C Kypcamu
MaTeMaTUuKH, OMOJIOTHH, XUMUH, Teorpauu U TEXHOJIOTUH.

Mescnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0006 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIH (DaKT, runoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
TEOpus, HaAONIOJCHUE, OKCIEPUMEHT, MOJEIMPOBaHUE, MOJEelb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUH, U3MEepUTEIbHBIE TPUOOPHI, IU(PpOBas 1ad0paTOpHs.

Mamemamuka: peuieHUE CUCTEMbl YpaBHEHUH. TpPUTrOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKJIECTBO. BEKTOphI M WX MPOEKIHH Ha OCH KOOPJIMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHBIX (QyHKIUH. [Ipu3Haku nogoOust TPEyroJbHUKOB,
OTpeJIeNIeHHE TUIOMIAIU TIOCKUX (puryp u oobéma ted.

Buonozua: snextpuyeckue SIBICHHS B JKUBOM MpuUpOJE, KojeOaTelbHbIe
IBVKCHUS B JKUBOW IIPUPOJE, DKOJIOTMYECKUE PHUCKHM IIPU IPOU3BOJCTBE
NIEKTPOIHEPTUH,  DIEKTPOMArHUTHOE  3arps3HEHHE  OKPYXKAloLEeHd  Cpelbl,
yJIbTpa3ByKOBasl JHMarHOCTHKa B MEJUUUHE, ONTHYECKUE SBJICHHS B KUBOU
IPUpOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUINYECKAst CTPYKTYpa TBEPIABIX
TEJI, MEXaHU3Mbl O0pa30BaHUS KPUCTANIMYECKONW PEIIETKH, CIEKTPaJIbHBIHN
aHaIN3.

T'eozpaghun: wmarnuTHBIE TIONIFOCA 3€MJIM, 3&JI€KU MarHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AJIeKTpoJBUTraTeNh SIKOOU, reHepaTop NMEePEeMEHHOro TOKAa, WHAYKIIMOHHAs IeYb,
JUHUM 3JIEKTpONepead, 3IEKTPOABUraTeNb, pajap, paluonpUEMHHK, TEJIEBU30p,
aHTeHHa, TteiepoH, CBY-meub, yapTpa3ByKoBas JMArHOCTHKA B TEXHHKE,
IIPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJMHEYHas Oarapesi, CIlyTHUKOBBIE
NPUEMHUKH, si/IEpHAsi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUS Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMSL:

e C(OOPMUPOBAHHOCTD TPAXKAAHCKON MO3UIIMUA OO0YUYAIOIIETOCS KaK aKTUBHOT'O
¥ OTBETCTBEHHOTO YJieHa POCCUHCKOro 00I1eCTBa;

e IPUHATHC TPAAUIIMOHHBIX  OOIIEUETIOBEUECKUX T'yMaHUCTUUYECKUX U
JNIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX I'PAXKIAAHCKOTO
oOmecTBa, Yy4yacTBOBaTH B CaMOYIpaBICHMHM B 00pa30BaTEIbHOM
Opra”Hu3anuy;

e YMEHHE B3aUMOJECHUCTBOBATH C COLIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU
¢ UX QYHKIMSIMU ¥ Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTaPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e c(hOPMUPOBAHHOCTH POCCUHCKOMU rpakIaHCKOH WJICHTUYHOCTH,
NIaTPUOTU3MA;

e ICHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHUMBOJAM, JAOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e COPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO IMOBEICHUS;

e CIOCOOHOCTh OIICHMBATh CUTYallUI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHKE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

¢ 3CTETHYECKOE OTHOUIEHHE K MHUDPY, BKJIOYass JCTETUKY HAYYHOIO

TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.
TPYAOBOI'0 BOCIIUTAHUSA:



e UHTEPEC K Pa3au4HbIM cepaMm npodhecCHuOHANbHOU NEATEIbHOCTH, B TOM
YluClie€ CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAaHHBIN BBIOOP OyaylIel npodeccun U pean30BbIBATH COOCTBEHHbIE
KU3HEHHBIE TUIAHbL;

e TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPa30BaHUIO B 00JIACTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOrH4eCKOro BOCIIUTAHUSA:

e COOPMHUPOBAHHOCTh HKOJOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00ATBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

e [NITAHUPOBAHUE M OCYIIECTBIICHUE JEUCTBUUA B OKPYXAIOLIEH Cpele Ha
OCHOBE 3HaHUS 1eJIe YCTOMYUBOrO pa3BUTHUS YEJIOBEYECTBA;

e PACIIMPEHUE ONBITa ACSATEIBHOCTU DKOJIOTMYECKOW HANpPaBJICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 10 (hU3UKe.

HEHHOCTH HAYYHOI'0 MO3HAHUS:

e COOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

e OCO3HAHHME IIEHHOCTH HAyYHOW JesATEIbHOCTH, TOTOBHOCTH B IpoOIlecce
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeSTEbHOCTh UHIMBUYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE eiicTBHSA
ba3oBble jornueckue AeMcTBUA:
e CAMOCTOSTEIIFHO  (OPMYITUPOBATH M  aKTyaJIH3UPOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,
o OIIPENICTIATh IICN JCSATEIBLHOCTH, 3aJaBaTh MapaMEeTPbl M KPHUTEPHUH HX
JTOCTH)KCHUS;
e BEISIBJISITh 3aKOHOMEPHOCTH U TMPOTHBOPEYUS B  pPacCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;
e pa3pabaTbIBaTh TUIAH PEIICHUS MPOOJIEMBbI ¢ yU4ETOM aHAIM3a UMEIOIINXCS
MaTepHAIIbHBIX U HEMAaTePUATbHBIX PECYPCOB;
e BHOCUTh KOPPEKTHBBI B  JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHE
PE3YNIBTATOB LEISM, OIICHUBATH PUCKH TIOCIICICTBHIA IEATEILHOCTH;
e KOOPJIUHUPOBATH W  BBIMIOJHATH PAbOTy B  YCIOBHSX peajbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;
e Pa3BMBATh KPEATHBHOE MBIITUICHUE MPU PEIICHUN KU3HCHHBIX MPOOIIEM.
Bba3oBble ucciienoBaTe/ibcKue NeiCTBUSA:
e BJIQJICTh HAYYHOW TEPMHHOJOTHEH, KITIOYEBBIMU TIOHATHSIMU W METOJAMHU
bu3nYeCcCKON HAYKH;



eBJA/JETh  HABBIKAMM  Y4€OHO-UCCJIENOBATEIbCKOM M MPOEKTHOMN
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHusl, IPUMEHEHUIO PA3IUYHBIX METOJIOB IMO3HAHUS,

e BIQJICTh BHUJAMHU JEATCIBHOCTU IO TMOJYyYEHUI0O HOBOIO 3HAaHUS, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTyallusiX, B TOM YHUCJE MPU CO3JaHUU YUYEOHBIX MPOEKTOB B 00JACTHU
buzuky;

e BBISIBIIAITh TIPUYMHHO-CJICJACTBEHHBIC CBSI3M W aKTyaJIU3UpOBATH 3ajauy,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

e AHAJIM3UPOBATh TMOJYYCHHBIE B XOJI€ PEIICHUS 3aJaud Pe3yJbTaThl,
KPUTHUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, MIPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBUSX;

e CTaBUTh M (QOpPMYyIHUpPOBaTh COOCTBEHHBIE 3aJaud B 00pazoBaTEIbHOM
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

e 1aBaTh OIIEHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

e yMETh TEPEHOCUTh 3HaHMSI MO (U3MKE B MPAKTHUECKYIO 00JaCTh
KU3ZHEEATETHLHOCTH;

e YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTel;

e BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

e CTAaBUTH IIPOOJIEMBI U 33]1a4H, JIOIMYCKAIOUIME aTbTePHATUBHBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

e BJIQ/ICTh HaBBIKAMU TOJIY4YCHHS MHPOPMAIMH (PU3NUYECKOTO COACPKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIIBHO OCYIIECTBISTh IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

e OIICHUBATH JIOCTOBEPHOCTH UH(OPMAITUY;

e UCTIOJIB30BaTh  CPEACTBA HMH(POPMAIMOHHBIX ¥  KOMMYHHUKAITMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOpM MH(OPMALIMOHHON 0€30MacHOCTH;

e CO371aBaTh TEKCTHI (DU3UYECKOTO COJAEpNKaHUS B Pa3IUUHBIX (popmaTtax ¢
y4€TOM Ha3HaueHus HHPOpMAlMU U UEJIEBOM ayIUTOPUHU, BbIOUpas
ONTUMAJIbHYIO0 (OPMY MPEIACTABICHHS U BU3yaIU3aLIUH.

KoMMyHuUKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA:



e OCYIIECTBIISITh  OOIIEHWE Ha Yypokax (U3UKM U BO BHE-YPOUHOMU
NEeATEeNbHOCTH;

e pacno3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMii ©  CMAr4aTh
KOH(JIUKTBIL;

e Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB;

e IOHUMATh M UCIIOJIH30BAaTh MPEUMYIIECTBA KOMAHIHON U MHAWBUIYaJIbHOMN
paboThI;

e BHIOUpATh TEMAaTUKy W METOJbl COBMECTHBIX JCHCTBUM C y4€TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO WieHa KOJUICKTHBA;

e IPUHUMATH II€JIM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JCHCTBUSI TIO €€ JOCTIKECHHMIO: COCTaBJISITh IUJIaH
NEeNUCTBUM, pactipeaessiTh POJIK C YIETOM MHEHHUI YYaCTHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOM pabOoTHI,

e OIICHMBATh KA4YE€CTBO CBOETO BKJAJa M KaXJOr0 y4acTHUKA KOMAaH/bl B
oOIIMiA pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

e IIpE/JIaraTh HOBBIC TMPOEKTHI, OIEHUBATh HWJEHU C TIO3WIIMHU HOBU3HBI,
OPUTMHAJILHOCTHU, MPAKTUIECKON 3HAUMMOCTH;

e OCYIIECTBIISITh TO3UTUBHOE CTPATErMYECKOE ITOBEJCHHE B Pa3IMYHBIX
CUTyallUsX, TMPOSIBISTH  TBOPYECTBO U BOOOpakeHHe,  OBITh
WHULUATUBHBIM.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

e CAMOCTOSITEIILHO OCYIIECTBIISITh MO3HABATENBHYIO JCSITEIBHOCTh B 00JaCTH
(bU3UKHA U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTABUTh U (hOPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

e CAMOCTOSITEJILHO COCTaBJIATh IUIAH PEUIEHUS] PACUETHBIX M KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATIOUYTCHU;

e 1aBaTh OLIEHKY HOBBIM CUTYAIUsIM;

e PACIIUPATH PAMKH y4€OHOTO MpeIMeTa Ha OCHOBE JTIMYHBIX MPEANOUYTCHHI;

e ICNIaTh OCO3HAHHBIA BHIOOP, ApPTryMEHTHPOBATH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTbH 32 PEILCHHUE;

e OIICHUBATH NPHUOOPETEHHBIN OIIBIT;

e CIOCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIPYIUIMA B 00IacTH
(Gu3UKHN, TOCTOSHHO TOBHIIATH CBOW 00pA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:



e 1aBaTh OLICHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

e BIQJICTh HABBIKAMHU  TO3HABATEJIBLHOM  peduiekcuu Kak  OCO3HaHUs
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

e UCII0JIK30BaTh MPUEMBI PeIICKCUU JIJIsl OLICHKU CUTYyaIllud, BEIOOpa BEPHOTO
pelieHus;

e YMETh OLICHUBAaTh PUCKA M CBOEBPEMEHHO MNPUHHUMATh PELICHUSA IO X
CHIKCHHUIO;

e IDUHAMATh MOTHBBI WU apPryMEHTBHl JAPYTUX IIPU AHAIU3E PE3YJbTaTOB
JIEATEIIbHOCTH;

e IPUHUMATH Ce0s1, TOHUMAs CBOM HEJOCTATKU U JJOCTOUHCTBA;

e IPUHAMATh MOTHBBI WU APryMEHTHl JAPYTUX IIPU AHAIU3E PE3YJbTaTOB
JIEATEIIbHOCTH;

e IPU3HABATH CBOE MPABO M MPABO JIPYTUX HA ONITHOKH.

B mpouecce nocTHKEHHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS ITPOrPaMMBbI 10
buzuke IS ypOBHS cpeaHero oOmero o0pa3oBaHUs Yy 00YyYarOIMXCS

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CAMOCO3HAaHMS, BKJIFOYAIOIIIETO CIIOCOOHOCTH MOHUMAaTh CBOE

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

e CAMOPETYJIUPOBAHMS, BKJIIOYAIOUIETO CAaMOKOHTPOJIb, YMEHUE MNPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEICHUE, CIOCOOHOCTh AJaNTHUPOBATHCS K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

e BHYTPEHHEW MOTHUBAIIUU, BKIIOYAIONICH CTPEMIICHHE K JOCTHUKEHUIO IIeNN U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, UCXOJS U3
CBOUX BO3MOKHOCTEH;

e DMIIATUH,  BKIIOYAIOMICH  CIIOCOOHOCTh  TOHHUMATh  3IMOIMOHAJIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

e COIIMAJIGHBIX ~ HABBIKOB,  BKJIIOYAIONIMX  CIIOCOOHOCTh  BBICTPAWBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspemnaTh KOH(QIHKTHI.

INPEAMETHBIE PE3VJIbTATDI

K koniy oOyuenuss B 10 knacce mpenMeTHbIE Pe3ysibTaThl Ha YriayOJEHHOM



YPOBHE JOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

e IOHMMAThb  poJib  (U3UKK B  HKOHOMHYECKOW, TEXHOJIOTHYECKO,
AKOJIOTHYECKOM, COLMANbHOM M OSTUYECKOM cdepax AesITeIbHOCTH
YeJI0BEKa, POJb U MECTO (PU3MKU B COBPEMEHHOUN HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOW  (YHKIUN  (Qu3MuecKkol TEeOopuu —  MEXaHUKH,
MOJIEKYJISIpHOW (DPU3UKH U TEPMOJMHAMUKH, POJb (PU3NYECKON TEOpHUH B
(opMHUpOBaHUU MIPEACTABICHUN 0 (U3NUECKON KApTUHE MUPA;

e Pa3IMyaTh YCIOBUS MPUMEHUMOCTU MoJieell (PU3nYecKrx Tea U MpPOIeCCOB
(sBJIEHMIT): MHEpIMAJIbHASI CUCTeMa OTCYETa, a0COMIOTHO TBEPJOE TEIO,
MaTepHualibHas TOYKa, PaBHOYCKOPEHHOE JBUKEHUE, CBOOOJHOE Ma/ieHHe,
a0coyIFoTHO yripyrasi jaedopmaiius, aOCOIIOTHO YIPYroe U abCONIOTHO
HEYNpYroe CTOJKHOBEHHUs, MOJENM Ta3a, KUIAKOCTU U TBEPAOrO
(KpUCTAJTMYECKOT0) TeJa, UAealIbHbIN a3, TOUCYHBINH 3apsij], OAHOPOIHOE
AIEKTPUYECKOE TOJIE;

e pa3MHMuaTh YCJIOBHS (TpaHUIBl, 00JIACTH) NPUMEHUMOCTH (PHU3NYECKUX
3aKOHOB, TTOHUMATh BCEOOIIMNA XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

e AHAIM3UPOBATh W OOBSACHATH MEXAHUYECKHME TPOIECChl U SIBICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBHXEHHS, (OpMYJIbl KUHEMATUKA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess A CKOPOCTH U TEpEeMEICHUs,
3aKkOHbl HbIOTOHA, TPUHUOUN  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKON
SHEPTUH, CBsI3b PA0OTHI CWJIBI C M3MEHEHHEM MEXaHHYEeCKOW JHEpruu,
yCIOBHUSl paBHOBECUsT TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anumnes, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHECHHS UMIIYJIbCA U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TSATOTCHUS;

e AHATM3UPOBATh M OOBACHITH TEIUIOBBIE MPOIECCHl M SIBJICHUS, WCIOJIB3YS
ocHoBHble monokeHuss MKT u 3akoHBI MONEKYISIpHOW (UBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHei
KMHETUYECKOM SHEPrueu TEIIOBOrO ABHMXKEHUS WM KOHIIEHTPAUHUEH €ro
MOJIEKYJI, CBS3b TEMIIEpAaTypbl BELIECTBA CO CpPEOHEH KHHETHUYECKON
SHEPryeu TEIIOBOTO JBMKECHUS €r0 YacCTHIl, CBA3b JABJICHUS UACATBHOIO
raza C KOHIEHTpaUMEd MOJEKYyJl W €ro TeMIepaTypoil, YpaBHEHHE
MenpneneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOJWHAMUKHU, 3aKOH
COXpPaHEHHMSI PHEPIHM B TEIJIOBBIX MPOIECCAX), IPU ITOM HUCIOIb30BaTh



MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

e AHAJIU3UPOBATH U OOBACHATH IJIECKTPUUECKHUE SIBICHUS, UCIIOIb3Ysl OCHOBHbIC
MOJIOKEHUsI U 3aKOHBI  AJIEKTPOJAMHAMHUKK  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKXE€ MPAKTUUECKH BaXXKHBIE COOTHOUIECHMS: 3aKOHbI OMa g y4yacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31eKTPOIN3a);

e OMMUCHIBATh (PU3MYECKUE TIPOILIECChl U SBJICHUS, HCMOJB3Ysl BEJIUYUHBI:
NepEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TENA U CUCTEMBI TEN, CUIIA,
MOMEHT CHUJIbl, JaBJICHUE, TMOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
SHEPrusi, MEeXaHW4yecKasi JHeprusi, padoTra CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHUE, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrusl B3aUMOJICUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrusi ynpyroul aedopmanid MPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOcoJIIoTHasl Temreparypa Tena, padora B TEPMOAMHAMUKE, BHYTPEHHSSI
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOrO rasa,
OTHOCHUTENIbHAsl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEMIOBOTO
JNBUTATENIS; DJIEKTPUUYECKOE TOJIE, HAMPSIKEHHOCTh AIEKTPUUECKOrO MO,
HaIpPsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Iapa B
BaKyyM€ U B JUAJIEKTPUKE, MOTEHUUAT AJIEKTPOCTATUYECKOIO OIS,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABWKYIIAs  Cujia, CHJIA  TOKa,
HaIpSOKEHWE, MOIIHOCTh TOKA, OJJIEKTpUYECKass €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTUBIECHHUE YYacTKa LEMU C IOCIEHOBATEIbHBIM U
napajielIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHUS INEKTPUUECKOTO OIS
KOHJICHCATOpa;

e O0OBSCHATh OCOOCHHOCTH MPOTEKAHUsI (PU3MUECKUX SBICHUN: MEXaHUYECKOE
JIBHKEHHUE, TEIJIOBOE ABUKEHUE YaCTHUIl BEIIECTBA, TEILUIOBOE PAaBHOBECHE,
OpoyHOBCKOe  nBIKeHHMe, 1uddy3us, ucCmapeHue, KUMEHUEe U
KOHJICHCAlMsi, IUIABJICHUE W  KPUCTAJUIM3ALMs,  HAIMpPaBICHHOCTH
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, IKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

e IPOBOJUTH HMCCIICIOBAHUE 3aBHCHUMOCTH OJHOW (DU3UYECKOW BEIUYUHBI OT
IpYrol €  HCIOJb30BAHMEM  MPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBAaTh YCTAaHOBKY, (PUKCHUPOBAaTh pE3yJibTaThl MOJYYEHHOM
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUM, JIe7aTh BBIBOJIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

e IPOBOJAUTL KOCBEHHBIC W3MEpEHUS (U3MYECCKUX BEIWYWH, IPH OTOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;

e IPOBOJUTEL OMBITHI IO MPOBEPKE MPEII0KCHHON THUIOTE3bl: MJIaHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

e COOJTIONIATH TIPaBHJIa OE30MACHOTO TPy/Aa MPU MPOBEICHUH HCCICAOBAHHUHA B
paMKax  y4eOHOro  JKCIIEpUMEHTa,  TpPaKTUKyMa W  Y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

e pCIIaTh pACU€THBIC 3aJaud C SBHO 3aJaHHOM W HESIBHO 3aJaHHOU
¢u3nUecKkol MOJICIbI0: HAa OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBHIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YJIbTaThl U KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

e pEIIaTh KAaUE€CTBEHHbIE 3a/1a4H, TPeOyIOUe MPUMEHEHUS 3HAaHUI U3 Pa3HbIX
paszenoB Kypca (U3MKM, a TaKkKe HWHTErpallMd 3HAHUW W3 JPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

¢ UCIIOJIb30BaTh TEOPETHYECKHE 3HAHUS N1 OOBSCHEHHUS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

e IPUBOJIUTH MIPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpa, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHATM3UPOBATHh W OIICHUBATH TMOCIEJACTBUS OBITOBON M MPOM3BOACTBEHHOM
JESTETHPHOCTH YEJIOBEKA, CBS3aHHOW C (PU3WYECKUMHU TPOIECCaMHU, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



e IPUMEHATh pa3IMYHbIe CHOCOOBI padoOThl ¢ HMHpopMauueil (uznyeckoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uHbOpMAaLK, TOJYYEHHOW U3 Pa3IUYHbIX HCTOYHUKOB, KPUTHUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

e IPOSIBIIATH OpraHu3aliOHHbIE u MO03HABATEJIbHBIC yYMEHUS
CaMOCTOATEILHOTO  NPUOOPETeHMs] HOBBIX 3HAHUW B Ipoliecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

e paboTaTh B TpyNIE C MCHOJHEHUEM PA3NIMYHBIX COLMAIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTyalUsAX, aJ€KBaTHO OIEHUBATh BKJIAJl KaXIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

e IPOSIBJIATh MOTUBALIMIO K Oyaymieil mpodeccCHOHaIbHOM NeATebHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xonny oOyuenust B 1l knacce mpenMeTHbIE pe3ylbTaThl Ha YIIIYOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e IOHUMATH POJIb (PU3UKU B IKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COIMATbHOM
U ITHYECKOM cdepax AesTENbHOCTH YeIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM HAYYHOW KapTHUHE MUPA, POJIb ACTPOHOMHU B MPAKTUYECKON
JESITEHbHOCTH YeJIOBEKa M JaJbHEHIIIEM HayYHO-TE€XHUYECKOM Pa3BUTHH,
3HAYCHUE OIHUCATEIIbHOW, CHUCTEeMATHU3UPYIOIICH, OOBSICHUTEILHOW U
IPOTHOCTUYECKOW (DYHKIUK (U3UYECKOH TECOPUHM — DIEKTPOIUHAMHKH,
CIEIUANTbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOW (U3HKH, POIb
¢usznueckoir Teopuu B (POPMUPOBAHUHM TMPEACTABICHUN O (PU3NUYECKOU
KapTUHE MHpa, MeCTO (U3MYECKOM KApTUHBI MHUpA B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPO/IE;

e Pa3IMUaTh YCIOBUS MPUMEHUMOCTH MOJeeil (PU3NIECKUX TEN U MPOIECCOB
(sIBJIEHUI): OJJHOPOJIHOE DJIEKTPUUYECKOE U OJHOPOJHOE MArHUTHOE MO,
rapMOHMYECKHUE KOJeOaHus, MaTeMaTUYeCKUM MAasITHUK, WIeaJbHbIN
IPYKUHHBIHA MasITHUK, rapMOHHYECKHE BOJIHBI, ujeaabHbIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

e pa3nuyaTh YCIOBUA (TpaHULbI, 00JIACTHM) NPUMEHUMOCTH (UIUYECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHAaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



e AHAIM3UPOBATh U OOBACHATH SJIEKTPOMArHUTHBIE MPOLIECCHl M SIBICHMS,
UCIIOJIb3Ysl OCHOBHBIE TIOJOXEHUS M 3aKOHBl JJIEKTPOAUHAMUKH U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs]  CWJIbl  TOKa,  MOCTyJaThl  CIELHATbHOM  TEOpUHU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

e AHAIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOIECCHl U SBJICHUS, UCIOJIb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOIIIEHUS HeomnpenenéHHocteil IeiizenOepra, 3aKOHbI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

e ONMMCHIBATh (PU3UUYECKHE TIPOLECCHl U SIBJICHUS, HCIMONb3YS BEJIUYUHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh TMOTEHIMAIOB, JJIEKTPOABMXKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsI CBOOOAHOM 4YAaCTHIBI, PHEPrHsi W HMIYJIbC (OTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

e OOBACHATD 0COOEHHOCTH IPOTEKaHUs puznyeckux SBJICHUM:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Judpakuusi, JIuUcCHepcus, TOJIHOE BHYTPEHHEE OTpa)KeHHE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThI Ja3epa;

e ONPEJENIATh HANpPABICHUE HWHAYKIUU MarHUTHOIO IIOJISI NPOBOJHMKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

e CTPOUTDH M300paKEHUE, CO3/1aBaAEMOE TUIOCKUM 3€pKajioM, TOHKOM JIMH30H, 1
pPacCUMTHIBATH €TI0 XapaKTEPUCTUKU;

e IPUMEHATh OCHOBOIOJIAraIOIIME ACTPOHOMUYECKUE MOHATHUS, TEOPUH MU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE34aX, B 3BE3AHBIX CUCTEMAax, B MEXIAJIAKTHYECKOM
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;

e IPOBOJUTH HCCIEAOBAHHWE 3aBHUCUMOCTEH (PU3NYECKHMX BEJIMYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEIMYMH B BHAE TIpadUKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

 IPOBOJIUTh KOCBEHHBIE M3MEPECHHs] (U3MUYECKUX BEIMYMH, MPH ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHI;

e IPOBOJIUTH OMBITHI IO TMPOBEPKE MPEIIOKEHHONW THUMOTE3bI: MJIaHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

e ONTMCHIBATH METO/IbI MOTYYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHHA;

e cOOMIOIaTh TpaBuiia 0€30MacHOro TpyAa MPH MPOBEICHUU HCCIEAOBaHUN B
pamMkKax  y4eOHOTO  OKCIIEPHMEHTa,  MpakTUKymMa W ydeOHo-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYAOBAHMUS;

epemaTh pacu€THBIC 3aJaud C SBHO 33/JIaHHOM W HESIBHO 3aJaHHOMN
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  KCIOJNB30BAHMM MaTeMaTUYEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

e pelIaTh KaueCTBEHHBIE 3a/1a4H, TPEOYIOLINE IPUMEHEHUS 3HaHUHN U3 pa3HbIX
pa3fesioB Kypca (QU3MKM, a TakKe HWHTErpalud 3HAHUN U3 JIpYyrux
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

e ICTIOJIB30BaTh TEOPETHUECKHE 3HAHUS Ui OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

e IPUBOUTH MIPUMEPHI BKJIAJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

e AHAJIM3UPOBATHh U OLIEHUBATH IMOCJIEACTBUS OBITOBON U MPOU3BOIACTBEHHON
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMWA JUI JAJbHEHIIETO PAa3BUTUSA YEIOBEYECKOIO
o01IecTBa;

e IPUMEHATh pa3JIMYHbIe CHOCOOBI PaboThl ¢ HHpopManuen (HU3NIECKOro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, MepepadOTKu U TpPeAbsSBICHUS Y4YeOHOU U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUW, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

e TIPOSIBIISITH OpraHU3aIMOHHbIE u IT03HABATEIILHBIC yYMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

e paboTaTh B TPYIINIE C UCIOJIHCHUEM PA3IUYHBIX COIMAJIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

e TIPOSIBJISITh MOTHUBAIIMIO K Oyaymied mpodeccroHaabHOM AEATETbHOCTH 10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosnyecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
n/n NMPOrpaMmblI Bcero Komrpoaeneie  Ipakririeckue o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypebi
Pa3znen 1. HAYYHBIA METO/J ITO3HAHUS ITPUPO/IBI
1.1 Hay4Hslil MeTO NO3HAHUS TPUPOIBI 6
Wroro mo pazueny 6
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 14 1 4
2.2 Junamuka 14 4
2.3 CraTtuka TBEpAOroO Tena 5) 1
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 11 1 1
Hroro mo pazgeny 44
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUNHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKOU TEOPUH 16 1
3.2 Tepmoauaamuka. TennoBble MalTuHbI 21 1
33 Arperartnble cocTosiHUS BemiecTBa. da3oBbie 15 1 1
TIepPexo/ibl
Hroro no pazgeny 52
Pa3nea 4. DJIEKTPOJANHAMUKA
4.1 DJIEKTPUYECKOE T10JIE 25 1 1
4.2 ITocTOSTHHBIN IEKTPUUCCKUN TOK 26 1 2
4.3 Toxu B pa3IMyHBIX Cpeiax 7
Hroro no paszneny 58
PesepBHOE Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16




11 KVIACC

KosnyecTBo yacos DJIeKTPOHHBbIE
Ne i/ f::g;?;f;:::me PasiesIon HTem Beero Konrpoabubie | IIpakTHyeckue f)lg/[[)(}l’g)(::ll::.])'lbﬂbl e
padoTsbI padoThI pecypebi
Pazgen 1. DJIEKTPOANHAMMUKA
11 MarsauTHO€ 1oJjie 14
1.2 DneKTpOMarHuTHast MUHAYKLHUS 13 1
Hroro no pazgeny 27
Pazgen 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 MexaHn4ecKue KoJIeOaHus 10
2.2 DNeKTpOMarHUTHbIE KOJIeOaHus 15
23 MexaHHUYECKHE U AIIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OcnoBbel CTO 5 1
Hroro no pazgeny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopryckysipHO-BOTHOBOM JTyaiii3m 15
4.2 ®dusnka aToma 5
43 ®dwu3uka aTOMHOTO Spa ¥ 3JIEMEHTaPHBIX 5
YaCTHUI]
Utoro no pazneny 25

Paspea 5. JIEMEHTBI ACTPOHOMUHU 1 ACTPO®PU3UKHU

5.1 DJeMeHThl aCTPOHOMMH U acTPO(U3UKU

12

Hroro no pasaeny

12

Pazzea 6. ®PUSHUECKHUI MPAKTUKYM




6.1 ‘ Puznyeckuil NPakKTUKYM

16 16
Wroro mo pazneny 16
Pa3nea 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus u 00001IeHUE
71 TPE/IMETHOTO CONEPKAHHS 1 OTIbITA 15
NESITeIIbHOCTH, IPHOOPETEHHOTO MTPU
n3ydyeHuu Kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIACC
KosmnuecTBo 4yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoxa Kont bHBI IIpakTHyecku
n/n yp Bcero 06 po ¢ pﬁa cexne u3yuyeHusi | odOpa3zoBaTesibHbIE
padoTsI padoThbI pecypebi
duznka — aMEHTaJIbHAS HayKa O
1 bynn YK 1 I menens | https:/resh.edu.ru
TIpUpOJIe
Hayunprii MeTo 4 HO3HAHUS 1 METOIBI
2 i A o 1 1 Henens https://resh.edu.ru
rccaeaoBaHusl GU3NYECKUX SBICHUI
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 no3HaHus npupoapl. Habmonenne u 1 1 Henens https://resh.edu.ru
9KCIIEPUMEHT B (U3UKE
4 Crioco6s1 m3mMepeHust GU3HIEeCKUX BETUYNH 1 1 Hemenst https://resh.edu.ru
AOCoTFOTHAs! 1 OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEpPEHUN (PU3UIECKUX 1 1 Hemens https://resh.edu.ru
BEJIMYUH
MopenupoBanue B pusuke. Posb u mecto
W3UKHA B JOPMUPOBAHUN COBPEMEHHOM
6 ¢ . bopmup p . 1 2 Henens https://resh.edu.ru
Hay4YHOU KapTHHBI MUPa, B MPAKTHIECKOM
NESTETLHOCTH JIFOICH
Mexanndeckoe aBmwkeHue. Cucrema
oTcuera. OTHOCUTEIBLHOCTh MEXaHUYECKOTO
7 1 2 Henens https://resh.edu.ru
nekeHus. [Ipsmast u oOpaTHas 3a1aun
MEXaHUKH
Panuyc-BekTop MaTepualibHOM TOUKH, €T0
MPOEKIIMK HAa OCH KoopauHaT. Tpaekropusi.
8 pocKil P P P 1 2 "Henens https://resh.edu.ru
[Tepemenienue. Cxkopocts. X npoekuuu Ha
OCH KOOpJIMHAT
PaBHOMEpHOE NPAMOJIMHEITHOE JBUKECHHUE.
9 P P A 1 2 Hemens https://resh.edu.ru

Fpa(bnqecxoe OIMMMCAHUC PABHOMCPHOTI'O
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https://resh.edu.ru/

HpSIMOJIHHCfIHOFO JBUXKCHUA

CrnosxeHune nepeMelieHnii U CKOPOCTEM.

10 2 Henens https://resh.edu.ru
Pemenne 3amau
HepaBnomephoe apmwkeHne. MruoBeHHas
11 CKOpoCTb. Y ckopenue. IIpssmonmneitnoe 3 Henens https://resh.edu.ru
JBIKEHHE C TTOCTOSIHHBIM YCKOPEHUEM
DU3NYECKUN TPAKTUKYM 10 TEME hitos://resh.ed
:/[resh.edu.ru,
"N3y4ueHrie HepaBHOMEPHOTO JIBUKEHUS C Ps.Hresh.edu. i
12 . 3 Hemerst BUPTYyaJbHas
LIETBI0 OTIPECNICHNUSI MTHOBEHHOM 6
" nabopaTopHast
CKOPOCTHU
I'padnyeckoe onucanue OpSIMOIUHEHHOTO
13 pad p 3 nenens https://resh.edu.ru
JIBIKEHUSI C TIOCTOSTHHBIM YCKOPEHUEM
®u3NYEeCKU IPAKTUKYM IO TEME
"N3mepenue yCKOpeHHUs IIpH
MPSAMOJIMHEHHOM PaBHOYCKOPEHHOM https://resh.edu.ru,
14 JBMDKCHUH 10 HAKJIOHHOM TUIOCKOCTH' HITH 3 Henmens BUPTYyallbHas
"UccnenoBanue 3aBUCUMOCTH MYTH OT nabopaTopHas
BPEMEHU MPU PAaBHOYCKOPEHHOM
NBIKeHUN"
CBoboaHoe majieHre. Y CKopeHue
cBOOOIHOTO MaJeHus. 3aBUCUMOCTD
15 A ® 3 Henmens https://resh.edu.ru
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U MX TpauKku
dusnueckul IPaKTUKYM 110 TEME
"N P ™ https://resh.edu.ru,
3MepeHue YCKOPEHHs CBOOOIHOTO
16 " i 4 wenens BUPTYyaJIbHAas
najgeHus" win "M3ydyeHue ABuxKeHuUs Tena, 6
" n1abopaTopHast
OpOIIEHHOTO TOPU30HTAIBHO
BIDKEHHE Te1a, OPOIIEHHOTO 1O JIOM K
17 A » OP YT 4 wenens https://resh.edu.ru
TOPU30HTY
KpuBonmueiinoe neuxenue. J[BrmxeHue no
oK HOCTH. YTJIOBas U JIMHEHHAsI
18 pyx 4 nwenens https://resh.edu.ru

ckopocts. [lepron n yacrora.
L{eHTpOCTPEMUTENBHOE U TTOJIHOE



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

YCKOpEHHE

DuU3M4EeCKUH IIPAKTUKYM 110 TEME
"N3yueHue IBUKEHHS TeJla M0 OKPYKHOCTH
C IOCTOSIHHOM IO MOJ1YJIFO CKOPOCThIO" MK

https://resh.edu.ru,

19 " 4 uenens BUPTYyaJbHas
HccnenoBanue 3aBUCUMOCTH MIEpUOa
naboparopHas
oOpalleHnss KOHUIeCKOrO MasTHUKA OT €ro
napameTpoB"
KonTponbHas paboTa o reme
20 " p "p 4 nenens https://resh.edu.ru
Kunematuka
[TepBriit 3akoH HptoToHa. MHEpLanbHbIe
cucteMbl otcuéTa. [IpuHnmn
21 PHHI 5 Henens https://resh.edu.ru
OoTHOCUTeabHOCTH ["amues.
HewuneprinanbHbie CUCTEMBI OTCUETA
Cuna. PaBHOzECHCTB ast cuna. Bropoit
22 21 yroi p 5 Henens https://resh.edu.ru
3akoH Hprotona. Macca
B3aumopericteue Ten. Tpetuit 3akoH
23 A p 5 Henens https://resh.edu.ru
Hprotona
[Tpuniun cynepno3uiuu cui. Pemenne
24 PHHI yrep H 5 Henens https://resh.edu.ru
3a7a4 Ha MpUMEHeHne 3aKkoHOB HbproToHa
DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHune paBHOICUCTBYIONIEH CHIIbI PU
JBIKCHUH OpYyCKa 10 HaKJIOHHOMN https://resh.edu.ru,
25 mwrockoctu" i "[IpoBepka rMIOTE3bI O 5 Henmens BUPTYaJIbHAS
HE3aBHCHUMOCTHU BPEMEHU JABMKEHUS Opycka n1abopaTopHast
110 HAKJIOHHOM TJIOCKOCTH Ha 3aJ]laHHOE
paccTosiHuEe OT €ro Macchl"”
3aKOH BCEMHUPHOIO TATOTCHUSI.
26 DKBUBAJICHTHOCTh I'PABUTALIMIOHHON U 6 Henmens https://resh.edu.ru
WHEPTHOM Macchl
Cuiia TSHKeCTH U yCKOpEeHHE CBOOOHOTO
27 yexop a 6 Hemens https://resh.edu.ru
MaJICHUs
28 JIBm>xeHHe HEOECHBIX TET U MX 6 Hemens https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/

HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHYECKasi CKOpOoCcTh. 3akoHbl Keruiepa

29

Cuna ynpyroctu. 3akoH ['yka. Bec tena

6 Hemens

https://resh.edu.ru

30

PuU3NYECKU IPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH CHJT
yIPYroCTH, BOZHUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00paslie, oT ux aepopmanun’
nin "M3yuenne ABMKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepes
nérkuil 610K"

6 Hemens

https://resh.edu.ru,
BI/IpTyaJ]LHaH
nabopatopHas

31

Cuna tpenus. [Ipupona u BUabI cuil
TpeHus. [[BUKEHUE B KUAKOCTH U rase C
Y4E€TOM CHJIBI COITIPOTUBJIEHUS CPEJIbI

7 Henens

https://resh.edu.ru

32

®u3N4EeCKU IPAKTUKYM I10 TEME
"N3mepenue ko3 uirieHTa TpeHus 1o
BEJIMYMHE YIII0BOTO KO3 PHUIIHECHTA
3aBucuMoctd Frp(N)" nnm "UccnenoBanue
JBUKEHHS OpyCcKa M0 HaKJIIOHHOU
TIJIOCKOCTH C TIEPEMEHHBIM KO3 uiimeHToM
Tpenus" win "M3ydeHue ABUKEHUS Ipy3a
Ha Bajly ¢ TpeHuem"

7 Henmens

https://resh.edu.ru,
BUpTyalbHas
nmabopaTopHas

33

Hasnenue. ['mapocrarnyeckoe qaBiCHUE.
Cuna Apxumena

7 Hemens

https://resh.edu.ru

34

AOCOJIFOTHO TBEPJIOE TEIIO.
[TocTynarensHoe U BpamaTeabHOE
JBIKCHHUE TBEPJIOTO Teia

7 "Henens

https://resh.edu.ru

35

MOMEHT CUJIbI OTHOCUTEILHO OCH
BpalllCHUA. IInedo cuibl

7 Hemens

https://resh.edu.ru

36

CrnoxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecTu Tena. YcnoBus
paBHOBECHS TBEPIOTO Teya. Busl
paBHOBECUS

8 Hemens

https://resh.edu.ru

37

Pu3n4eCKUi IPAKTUKYM 110 TEME

8 Henens

https://resh.edu.ru,



https://resh.edu.ru/
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"HccnenoBanue ycioBUM paBHOBECHS
TBEPAOIO TeJIa, UMEIOIIErO OCh BpaLeHUs"
niu "KoHcTpynpoBaHue KpOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYUBOCTH TBEPAOTO TENA, UMEIOIIETO
TIJIOIA]Tb OTIOPHI"

BUPTyaJIbHas
nabopaTopHas

38

Pemenne 3amau

8 Hemens

https://resh.edu.ru

39

KonTponbHas pabora no teme "JluHamuka.
Craruka TBepaoro tena'

8 Hemens

https://resh.edu.ru

40

NMnynbc MaTeprabHOW TOUYKH, CUCTEMBI
MaTepuaibHbIX To4ek. LlenTp macc
CUCTEMBI MaTEpHANIbHBIX TOUYEK. Teopema o
JBAKEHHUH LIEHTPA Macc

8 Henmens

https://resh.edu.ru

41

I/IMHYJ'IBC CHUJIBI © U3MCHCHHC I/IMHYJ'H)Ca
Tena. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeaktuBHOE nBIKEHUE

9 Henensa

https://resh.edu.ru

42

MoOMEHT uMIyibca MaTepUaIbHON TOUYKH.
[IpencraBienue o COXpaHEHUU MOMEHTA
MMITYJIbCa B IIEHTPAIbHBIX MOJISIX

9 Henensa

https://resh.edu.ru

43

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue uMmmysbca Tesa mno
TOpMO3HOMY IyTH" niu "M3mepenue cuiibl
TATH, CKOPOCTU MOJIENIN JIEKTPOMOOIIS U
MOIIHOCTH cuiibl TATK" niu "CpaBHEHUE
W3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunel" win "MccnenoBanue coxpaHeHuUs
HMITYJIbCA MPU YIPYTOM B3aUMOJICHCTBUU"
unu "M3MepeHre KHHETUYECKOU SHEPrun
TENa 10 TOPMO3HOMY ITyTH"

9 Henmensa

https://resh.edu.ru,
BUpTYyaJbHas
nmabopaTopHas

44

Pemenue 3amau

9 "Henensa

https://resh.edu.ru

45

PaboTa cusbl Ha MaJIOM U Ha KOHEUHOM
nepemetenun. ['papuueckoe
IpeJCTaBIeHUEe paboThl CHIIbl. MOIITHOCTD

9 "Henensa

https://resh.edu.ru



https://resh.edu.ru/

CHJIBI

46

Kuneruueckas sneprus. Teopema 00
M3MEHEHUH KMHETUYECKOU SHEPTuu
MaTepUaIbHON TOUKU

10 gHemens

https://resh.edu.ru

47

[ToTeHnManpHbBIE U HEIOTEHIIUAJIBHBIE
cuisl. [lotennmaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

10 gHemens

https://resh.edu.ru

48

Tperbsa kocMuyeckasi ckopocTb. CBs3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
M3MEHEHNEM MEXaHUYECKON DHEPTUU
CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPTUN

10 gHemens

https://resh.edu.ru

49

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBHenue bepHynnu 115 ueanbHOM
KHUJKOCTH

10 Henens

https://resh.edu.ru

50

KonTtponbHas padoTa o Teme "3aKoHbI
COXpaHEHUs B MeXaHUKe"

10 Hemens

https://resh.edu.ru

51

Pa3BuTure npencraBieHuii o Ipupoie
TernoTsl. OcHOBHBIE NoJ10keHuss MKT.
Jubdysus. BpoyHoBCcKOe TBIKECHHE

11 mepens

https://resh.edu.ru

52

CrpoeHue ra3000pa3HbIX, )KUJIKUX U
TBEP/ABIX TeJ. XapakTep ABMKCHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIECTBA

11 menens

https://resh.edu.ru

53

Macca u pa3Mepsl MOJIEKYIT (aATOMOB).
KomnuectBo Bemecrsa. [loctosHuas
ABoraapo

11 menensa

https://resh.edu.ru

54

Temnepatypa. TennoBoe paBHOBeCHE.
IIkana [enpcus

11 menensa

https://resh.edu.ru

55

Pemenue 3amau

11 menensa

https://resh.edu.ru

56

NneansHbIi ra3. 'a30BEIe 3aKOHBI

12 wenens

https://resh.edu.ru

57

Ypasuenune Menaeneena-Knanelipona.
Pewrenue 3amau

S T S

12 venensa

https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

58

AbcomoTHas TeMieparypa. 3akoH
JanproHa

12 Henens

https://resh.edu.ru

59

I/I3OHpOII€CCI)I B NACAaJIbHOM ra3€ €
IIOCTOSAHHBIM KOJIMYCCTBOM BCIICCTBA

12 nenenst

https://resh.edu.ru

60

I'paduueckoe mpeacraBieHne
M30TIPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa

12 nenenst

https://resh.edu.ru

61

@uU3NYECKU IPAKTUKYM I10 TEME
"N3ydyeHne u30TepMHUUECKOro Ipolecca
(peKOMEeHI0BaHO MCHOJIb30BaHUE LIU(PPOBOI
naboparopun)" win "N3ydeHne n30X0pHOTO
nporiecca" unu "M3ydenue n3o6apHOTO
npouecca" unu "[IpoBepka ypaBHEHUs
cocTosiHus"

13 "Hemens

https://resh.edu.ru,
BI/IpTyaJ]LHaH
naboparopHas

62

OcHoBHoe ypaBHeHnEe MKT

13 Henensa

https://resh.edu.ru

63

Pemmenue 3agau

13 menens

https://resh.edu.ru

64

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOIMHAMUYECKON CUCTEMBI CO CpeaHEN
KMHETUYECKON dHEPrue MocTynaTeIbHOro
TEIUIOBOTO JIBHXKEHUS €€ YaCTHIL

13 Hepens

https://resh.edu.ru

65

O0001IeHNEe U cUCTEMATU3ALNS 3HAHUI 110
teMe "OcHoBbl MKT"

13 mepens

https://resh.edu.ru

66

KontponpHas padota o teme "OCHOBBI
MKT"

14 menens

https://resh.edu.ru

67

TepmoanHamuueckas cuctemMa. 3aJlaHue
BHEIIHUX ycnoBuid 1is T/l cuctemsl.
Breminue 1 BHyTpeHHUE NTapaMeTpBbI.
ITapameTpst T]] cucteMbl Kak cCpegHUE
3HAYEHUsl BEJIMYMH, ONIMCHIBAOIIUX €€ Ha
MHMKPOCKOIIMYECKOM YPOBHE

14 nenensa

https://resh.edu.ru

68

Hynesoe Hauasio TepMOIMHAMUKH.
CamonpousBoJibHas penakcanus T/]

14 nenensa

https://resh.edu.ru



https://resh.edu.ru/
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CHUCTEMBI K TEIJIOBOMY PABHOBECHUIO

69

Monens naeaasLHOTO ra3a B
TGpMOI[I/IHaMI/IKe. YCJIOBI/UI HpI/IMeHI/IMOCTI/I
3TOU MOJEIIN

14 genens

https://resh.edu.ru

70

YpaBuenne MeHneneea-Kiamnelipona u
BBIpAKEHUE Il BHYTPEHHEN SHEPrUuu

14 genens

https://resh.edu.ru

71

BeIpaxkenue 11 BHyTpEHHEN SJHEPTrUn
OJIHOATOMHOTO HJICAJIBHOTO Ta3a.
KBasucrarnueckue u HeCTaTU4ECKUE
ITPOLIECCHI

15 "Henmens

https://resh.edu.ru

72

OneMeHTapHas paboTa B TEpPMOIMHAMUKE.
Beruucnenue paboTsl no rpaduky npouecca
Ha pV-auarpamme

15 "Henensa

https://resh.edu.ru

73

Tennonepenada kak croco0® M3MEHEHUS
BHyTpeHHell sHepruu T]] cucremsl 6e3
COBEPIIICHHS pabOTHI

15 "Henensa

https://resh.edu.ru

74

KOHBGKHI/IH, TECIUIONIPOBOJHOCTD, NU3JIYYCHHUC

15 menens

https://resh.edu.ru

75

KommuectBo Temorsl. TemnoéMKoOCTh Tea.
VY aenbHas ¥ MOJIIpHAS TETIIOEMKOCTH
BeIlleCTBA. Y IelbHAs TEIJIOTAa CrOPaAHUS
TOILIMBA

15 nenens

https://resh.edu.ru

76

Pacuér xommyecTBa TEIUIOTHI IIpu
TCILIonEpeaayc

16 Henens

https://resh.edu.ru

77

Ou3nyecKuil MPakTUKyM IO TEME
"U3mepeHue yaenbHOl TEIoEMKOCTU WK
"UccnenoBanue mporecca OCThIBaHUS
Berecta" win "MccnenoBanue
aauabatHoro npouecca” uin "M3yuenue
B3aMMOCBSI3U PHEPTUU MEKMOJIEKYISIPHOTO
B3aMMOJICIICTBUS U TEMIIEPATYPhl KUTICHUS
JKUaKocTen"

16 menensa

https://resh.edu.ru,
BUpTYyaJIbHAs
nmabopaTopHas

78

[Tonsitre 06 annabaTHOM mpoIiecce.

16 nenensa

https://resh.edu.ru
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IIepBblii 3aKOH TEPMOJUHAMUKH

79

KommuectBo TernoTsl 1 paboTa Kak MephbI
M3MEHEHUs BHyTpeHHel sHeprun T /1
CUCTEMBI

16 "Henmens

https://resh.edu.ru

80

BTopoii 3aKOH TEpMOAMHAMUKY IS
PAaBHOBCCHBIX 1 HCPABHOBCCHLIX
npoueccoB. HeobpaTumMocTh mpUpoIHBIX
IIPOIIECCOB

16 "Henmens

https://resh.edu.ru

81

[TpuHIUIIBEI AEACTBUS TEMJIOBBIX MAIIWH.
KII

17 "Henens

https://resh.edu.ru

82

MaxkcumanbHoe 3Hadenre KIT. Hukn
Kapro

17 "Henens

https://resh.edu.ru

83

Pemenue 3agau

17 "Henens

https://resh.edu.ru

84

DKOJOTUYECKHUE ACIIEKTHI UCITOJIL30BAHMS
TEIUIOBBIX ABUTATEJIEN. TerioBoe
3arpsi3HEHUE OKPYKAIOIEH CpeIbl

17 "Henens

https://resh.edu.ru

85

Pemenue 3agau

17 venens

https://resh.edu.ru

86

O0001IeHne U cUcTEMaTU3aLMs 3HAHUI 110
teme "Tepmonunamuka. TenaoBbie
MaIIuger"

18 memens

https://resh.edu.ru

87

KonTtponpHas padoTa o teme
"Tepmoannamuka. TenaoBbie MalvHb!"

18 memens

https://resh.edu.ru

88

[Tapoo6pazoBanue u
KoHJeHcanus. FiciapeHue u KureHue.
VY aenpHas TemioTa napooOpazoBaHus

18 Henensa

https://resh.edu.ru

89

HacrlenHpie 1 HeHACKHIIIICHHbBIE I1aps.l.
KadgecTBeHHast 3aBUCUMOCTD INIOTHOCTH U
JAABJICHUSA HACBIIICHHOTO I1apa OT
TEMIICPATYpPhI, X HE3ABUCUMOCTD OT
00BEMa HACBhIIICHHOTO I1apa. 3aBUCHMOCTD
TCMIICPATYpPhI KUIICHHUA OT NJAaBJICHUS B
KHUIAKOCTHU

18 menensa

https://resh.edu.ru




Brnaxxnocts Bo3myxa. AGCOTIOTHAS U

90 18 Hemenst https://resh.edu.ru
OTHOCHTEJIbHASI BIIAYKHOCTh
@u3N4EeCKU IPAKTUKYM I10 TEME
"N3ydyeHne 3akOHOMEPHOCTEN HCTIapeHUs
xuakocren" wmm "M3mepenue yaenbHol
TEIJIOTHI TUIaBJIeHus Jibaa" win "U3ydenue https://resh.edu.ru,

91 CBOWCTB HACHIIIIEHHBIX TTApOB" WIIH 19 nenenst BUpTYyaJIbHas
"U3mepenue abCOMOTHON BIAXKHOCTH nabopaTopHast
BO3/IyXa U OIIEHKAa MacChl MapoB B
nomenieHuu". Msmepenue korddunmerta
TTOBEPXHOCTHOTO HATSDKEHUS

92 Pemrenne 3amau 19 Henens https://resh.edu.ru
TBépnoe teno. Kpucramnmueckue u

93 amop(dHbIe Tea. AHU30TPOIHUS CBOWCTB 19 nenens https://resh.edu.ru
KPUCTAJIIIOB

94 [InaBnenue n kpucrammzanus. Y aenbHas 19 Hexens https://resh.edu.ru
TeruioTa riasiaeHus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTskenue u

95 cxatue. Casur. Moayns FOnra. Ilpenen 19 Henens https://resh.edu.ru
ynpyrux aehopmanui
TermmoBoe pacumpeHue KUIKOCTEN 1

96 TBEPABIX T€JI. AHTAPMOHU3M TEIIOBBIX 20 menens https://resh.edu.ru
KoJieOaHU YacTHUIl BEIIeCTBa

97 Ipeodpasosanue sueprim 8 pasossix 20 uemenst https://resh.edu.ru
nepexoiax

98 YpaBHeHHE TEIJIOBOTO OamaHca 20 Henmens https://resh.edu.ru

99 Pemtenue 3amay 20 Hemens https://resh.edu.ru
[ToBepxHocTHOE HaTsKeHue. Kanunspueie

100 ABIICHHUS. JIaBIICHHE 101l HCKPHBIICHHOH 20 uemenst https://resh.edu.ru
MOBEPXHOCTHIO XUAKOCTH. Dopmyna
Jlannaca

101 O00011IeHNE U cCUCTEMATH3AIMS 3HAHUH 110 21 Henens https://resh.edu.ru



https://resh.edu.ru/

Teme "ArperaTHble COCTOSIHUS BEILIECTBA.
®da30BbI€ ITEPeX0ibl"

102

KonTponsHas padora o Teme "Arperaraeie
cocTosiHus BellecTBa. Pa3oBbie Nepexo bl

21 "enens

https://resh.edu.ru

103

DneKTpu3aiys Tel U e€ mposBICHUS.
Dnektpuyeckuii 3apsia. [[Ba Buna
AMEKTPUIECKUX 3apsaoB. [IpoBoTHUKH,
JVDJICKTPUKH U TIOJTYIIPOBOJHUKU

21 "enens

https://resh.edu.ru

104

DneMeHTapHBIN ANEKTPUUYECKUI 3apsil.
3aKOH COXpaHEHHUs IEKTPUUYECKOI0 3apsiia

21 "enens

https://resh.edu.ru

105

B3anmonerictre 3apsioB. TouyeuHsle
3apsbl. 3akoH Kymnona

21 menensa

https://resh.edu.ru

106

Pemenue 3agau

22 Henensa

https://resh.edu.ru

107

DnekTpuyeckoe noJie. Ero aeiicteue Ha
INEKTPUIECKHUE 3aPSIbI

22 "Henensa

https://resh.edu.ru

108

Hanpsk€HHOCTD 37IEKTPUUECKOT0 HOJIS.
[TpoOubIii 3apsn. JInHMM HANPSHKEHHOCTH
aneKTpudeckoro mnosis. OqHOPOIHOE
ANIEKTPUYECKOE I0JIe

22 Henensa

https://resh.edu.ru

109

HOTGHHI/IEUIBHOCTI) SJICKTPOCTATHUYCCKOI'O
noisa. PasHOCTh NOTEHIIMATIOB 1
HAIIps>KCHUEC

22 "Henens

https://resh.edu.ru

110

HOTGHHI/IaJ'IBHaj[ OHEPrus 3apsjaa B
QJICKTPOCTATUYCCKOM IIOJIC. IToTenmnuan
QJICKTPOCTATHUYCCKOI'O I10JIA

22 "Henensa

https://resh.edu.ru

111

CBs3b HaHpH)KéHHOCTI/I II0JIA M1 PA3HOCTH
IMOTCHIHAJIOB JIA 3JICKTPOCTATUYCCKOI'O
T10JIA

23 "Henensa

https://resh.edu.ru

112

[IpuHIMIT CynEepnO3ULIMU AIEKTPUUECKUX
nojen

23 "Henensa

https://resh.edu.ru

113

Pemenue 3amau

23 Henensa

https://resh.edu.ru

114

Ilone ToueuHoro 3apsajaa. Ilone PaBHOMCPHO

23 Henensa

https://resh.edu.ru




3apsKEHHOU cepsl

[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY

115 mapa. [lone paBHOMEPHO 3apsKEHHOM 1 23 uenens https://resh.edu.ru
0OECKOHEYHOM IMIIOCKOCTH

116 [TpoBOTHUKH B DIIEKTPOCTATUICCKOM IIOJIC. 1 24 Hexens https://resh.edu.ru
Ycnosue paBHOBeECHUS 3apsI0B

117 JIUOIIEKTPUKH U TIOTYNPOBOHHKH B 1 24 wenenss | https://resh.edu.ru
AJIEKTPOCTATUYECKOM I10JIC
Konpnencarop. DnekTpoéMKOCTh

118 KOHJIEHCATOPa. DIEKTPOEMKOCTH MIOCKOTO 1 24 uenens https://resh.edu.ru
KOHJICHCATOpa

119 [TapannensHOE COETMHEHHE KOHIEHCATOPOB 1 24 uenens https://resh.edu.ru

120 Hocnenosarensroe coeuerue 1 24 nmenens https://resh.edu.ru
KOHJICHCAaTOPOB

121 DHeprus 3apsHKeHHOTO KOHJIEHCATOpa 1 25 Henenst https://resh.edu.ru
DU3NYECKUH TPAKTUKYM 10 TEME
"Habmnroienne mpeBparieHust SHEPTuu
3apsHKEHHOTO KOHEHCATOPa B SHEPTHIO
u3nydeHus ceeroaunona’ wim "M3ydyenue https://resh.edu.ru,

122 MPOTEKAaHUS TOKA B IIETIH, COACpIKaIei 1 25 Henmens BUPTYyaJIbHas
KoHaeHcarop" win "Pacnpenenenue naboparopHast
Pa3HOCTH MOTEHIMANIOB (HAIIPSHKEHUS) TIPU
MOCJIEIOBATEILHOM COEIMHEHUU
KOHAEHCATOPOB"

123 Pemtenue 3amay 1 25 Hepgens https://resh.edu.ru

124 JBIDKCHHC 3apOKCHHON HaCTHIbI B 1 25 uemens https://resh.edu.ru
OJIHOPOJHOM DJIEKTPHUUECKOM TOJIe

125 Pemenue 3amau 1 25 Hepgens https://resh.edu.ru

126 0606'1;IleHI/Ie u CI/ICTeMaTmaHH;I 3HAaHUU TIO 1 26 Hexens https://resh.edu.ru
TeMe "DIIEKTPUUECKOE T10JIe

127 Konrposnas pabora 1o Teme 1 26 Hemenst https://resh.edu.ru

"Dnexrpuueckoe noJe"”



https://resh.edu.ru/

Cuia toka. [locTtossHHBII TOK. Y CIIOBUSI

128 CYLIECTBOBAHUS IOCTOSIHHOTO 26 uenens https://resh.edu.ru
AIEKTPUIECKOTO TOKA

129 Ucrounuku Toka. Hanpsbxenue u 3/1C 26 Hemens https://resh.edu.ru
3akon Oma Jy1st y4acTKa L.

130 AL YA H 26 nenens https://resh.edu.ru
DNEKTPUUYECKOE CONIPOTUBIICHHUE
3aBUCUMOCTB COIPOTHBIICHHUS OTHOPOTHOTO

131 MPOBOJIHUKA OT €r0 JITMHBI U IO 27 nenenst https://resh.edu.ru
MOTIEPEYHOTO CEUCHHUS
YaenpHOE COMPOTUBIICHHUE BEIIECTBA.

132 % p B 27 nenens https://resh.edu.ru
Pemenue 3agau
[TocnenoBarensHOE, TapaLIeIBHOE,

133 & > 11ap 27 nenens https://resh.edu.ru
CMEIIAHHOE COCAMHECHHE TPOBOIHUKOB
Pacuér pa3BeTBIIEHHBIX JICKTPHUCCKUAX

134 °T P p 27 nenens https://resh.edu.ru
neneii. [IpaBuna Kupxroda
DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHue Cuiibl TOKa U HAPSKEHUS B
LIETIH TTIOCTOSTHHOTO TOKA TMPH MTOMOIIH

https://resh.edu.ru,

AQHAJIOTOBBIX U TU(PPOBBIX H3MEPUTEIHHBIX

135 " " o 27 uenenst BUPTYyaJIbHas
npuOopoB" win "3HAKOMCTBO ¢ IU(PPOBOH

. nmabopaTopHas

naboparopuei no ¢uzuke. [Ipumepsl
n3MepeHus (PU3MIECKUX BEIIMUUH MTPH
MTOMOIIIM KOMIIBIOTEPHBIX JaTYUKOB"

136 Pemtenue 3amay 28 Hegmens https://resh.edu.ru
PaGota snexkTpuyeckoro Toka. 3aKoH

137 p 28 Hemenst https://resh.edu.ru
Jxoyna —Jlenna

138 Pemtenue 3amay 28 Hegmens https://resh.edu.ru
MOIIHOCTH MEKTPUYECKOTO TOKA.

139 TemnoBast MOIITHOCTh, BEIJEIIIEMas Ha 28 Hepens https://resh.edu.ru
pesucrope

140 Pemenue 3amau 28 Hepens https://resh.edu.ru

141 O/J1C 1 BHyTpeHHEee CONTPOTUBIICHHE 29 Henens https://resh.edu.ru



https://resh.edu.ru/

MCTOYHHKA TOKa

3akon Oma Jyist TOJTHOM (3aMKHYTOM)

142 . 1 29 nenens https://resh.edu.ru
AIEKTPUUECKOM e
PuU3NYECKU IPAKTUKYM 110 TEME
"HccnemoBanue CMEIaHHOIO COeUHEHUS
" " https://resh.edu.ru,
pesuctopoB" wiu "M3Mepenue yneabHoro
143 W 1 29 uenens BUPTYyaJbHas
COTIPOTHUBIICHHUS MPOBOIHUKOB" UITH
" nabopatopHas
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT
HaIPsDKEHUS JTs1 JIAaMITbl HaKaJIuBaHUs "
144 Pemenne 3amau 1 29 Henens https://resh.edu.ru
145 MonTHOCTh UCTOYHHUKA TOKA 1 29 Henens https://resh.edu.ru
146 KopoTkoe 3aMbikanmne 1 30 menens https://resh.edu.ru
147 KonpaeHcarop B ienu NoCTOSTHHOTO TOKa 1 30 "enens https://resh.edu.ru
148 Pemienne 3amau 1 30 Henens https://resh.edu.ru
Pemenne 3amau no teme "IlocTosTHHBII
149 s " 1 30 Hemens https://resh.edu.ru
ANEKTPUIECKUI TOK
Pemenne 3amau no teme "IlocTosTHHBII
150 s " 1 30 venens https://resh.edu.ru
ANEKTPUIECKUI TOK
Pemenne 3amau no teme "IlocTosTHHBII
151 s " 1 31 Hepmens https://resh.edu.ru
ANEKTPUUECCKUI TOK
O000111eHHE U CHCTEMATH3AIMsI 3HAHUH 110
152 ,],H . H N " 1 31 uwenens https://resh.edu.ru
teMe "I10CTOSIHHBIN AIMEKTPUIECKUN TOK
KontpomabHas padora mo TeMe
153 " p 1P - " 1 31 uwenens https://resh.edu.ru
[TocTOSIHHBIN JIEKTPUUYECKUN TOK
DneKTpruYecKas MPOBOJUMOCTh PAa3IMUHBIX
154 BEIIECTB. DJIEKTPUUECKUN TOK B METaJIaX. 1 31 Henens https://resh.edu.ru
CBEpXIPOBOJIUMOCTD
DNEeKTpUUYECKU TOK B pacTBOpax U
155 pacIiuiaBax 3J€KTpoauToB. 3akoHbl Dapanes 1 31 menens https://resh.edu.ru
JUTSL IIEKTPOJIN3a
Ddusnyeckuil IpakTUKYM IO TEME https://resh.edu.ru,
156 p M 1 32 Hepens P

"Habmoienue anmekrponusa’ win

BUPTYyaJIbHAs



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

"N3mepenue 3apsaa 0qHOBAJIEHTHOTO HOHA"
nnu "HccienoBanue 3aBUCUMOCTH
COIPOTUBIICHUSI TEPMOPE3UCTOPA OT
temneparypsl" uin "CHATHE BOJIBT-
aMIEpHOHN XapaKTEepUCTUKHU Auoa"

nabopaTopHas

157

DneKTpuyecKkuil TOK B razax. [lmasma

32 "Henens

https://resh.edu.ru

158

DNeKTpUUYECKUi TOK B BaKyyMe.
Bakyymnble npuOopbl

32 "Henens

https://resh.edu.ru

159

DneKTpUYeCKUui TOK B MOJTYIPOBOJHUKAX

32 "Henens

https://resh.edu.ru

160

[TonynpoBoAHUKOBBIE TPUOOPHI

T I SN =N

32 "Hemens

https://resh.edu.ru

161

Peseprubrit ypok. O6001IeHNE 1
CUCTEMaTH3aIus 3HAHUH 110 TeEME
"KunemaTtnka"

33 menens

https://resh.edu.ru

162

PeseprubIit ypok. O6001IeHNE 1
cCUucreMatTu3sanus 3HAaHUH 10 TEME
"lmnamuka"

33 menens

https://resh.edu.ru

163

Peseprubrit ypok. O6001eHNE 1
cucTeMatu3anys 3Haguii mo teme "CraTthka
TBEPAOTO Tema"

33 menens

https://resh.edu.ru

164

PesepBubIit ypok. O6001IeHNE 1
cucTeMaTu3alus 3HaHui 1o TeMe "3aKOHEI
COXpaHEHUA B MexaHUKe"

33 menens

https://resh.edu.ru

165

PeseprubIit ypok. O6001eHNE U
cucTeMatu3anusa 3HaHuH 1Mo Teme "OCHOBEI
MOJIEKYJIIPHO-KMHETHYECKOU Teopun”

33 Hemens

https://resh.edu.ru

166

PesepBuslit ypok. O600mIeHE U
CHCTEMATHU3aIUs 3HAHUI 10 TEME
"TepmoauHamuka. TenaoBble MalIUHbI"

34 nenens

https://resh.edu.ru

167

PesepBHsiit ypok. O600IeHE U
CHCTEeMAaTH3alMs 3HaHUH 10 TeMe
"ArperatHble COCTOSIHHSI BEIIECTBA.
da30BbIe IEPEXObI"

34 nenens

https://resh.edu.ru




168

PesepBHelii ypok. O600IIeHNE 1
cCucremMatTu3sanus 3HAHUH 110 TEME
"DnexTpuueckoe mnoje"

34 nenens

https://resh.edu.ru

169

PesepBHeIit ypok. O600IICHNE 1
cHCTEeMaTH3alHs 3HAaHUH 110 TEME
"[1oCTOSIHHBIM 27EKTpUYECKUN TOK"

34 genens

https://resh.edu.ru

170

PesepBubiit ypok. O60011eHIE 1
cucTeMaruzanus 3HaHui mo teme "Toku B
pa3nuyHbIX cpenax”

34 genens

https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170

16




11 KVIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
[
Jl;i_n Tema ypoka Bcero Kontpoapmpie | - Mpakruteckue fI[:;‘?eHI/IH :)Ig[?a[;?)ln:;eenbﬂme
padoTsbI padoThI pecypebi
B3aumoielicTBrE TIOCTOSTHHBIX MarHUTOB U
1 MTPOBOTHUKOB C TOKOM. MarHuTHOE T0JIE. 1
I'unore3a Ammnepa
Bekrop marautHOM MHAYKIMK. [IpruHIMD
2 CyNEPHO3UIMYA MATHUTHBIX NoJied. JInnun 1
MarHUTHON WHIYKITUU
3 MarauTHOE TI0JIe POBOTHUKA C TOKOM. 1
OnbIT OpcTena
4 Cuna Amriepa, e€ HanpaBJIeHUE W MOTYJTb 1
5 Pemtenue 3amay 1
6 [Ipumenenne 3akoHa Amriepa. 1
DNEeKTPOU3MEpPUTENbHbIE TPUOOPHI
Cuna JlopeHiia, e€ HanpaBJIE€HUE U MOTYJb.
7 JIBIKEeHHE 3apsOKEHHON YacTHIIBI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
8 Pemtenue 3amay 1
9 PaboTa cunbl Jlopena 1
10 Pewtenue 3amay 1
11 MarnuTtHoe 1oJjie B BeleCTBE. 1
deppoMarHeTHKy, napa- U JuamMarHeTHKU
12 OcHoBHBIE CBOMCTBa (PepPOMArHETUKOB. 1
[Ipumenenne peppoMarHeTHKOB
13 Pemenue 3amgau no teme "MarautHoe moe" 1
14 Pemenue 3agau no teme "MarautHoe mone" 1
15 SIBieHME NEKTPOMArHUTHOW MHIYKIIHH. 1




[ToTok BeKTOpa MarHUTHOW MHIYKLIMU

16 O1C unaykiuu 1

17 3aKOH 3JIEKTPOMArHUTHON WHTYKIIHH 1
®dapages

18 Buxpesoe anexrpuueckoe noje. Toku Dyko 1

19 O/1C uHAYKUMU B IBUOKYILIUXCS 1
TTPOBOTHUKAX

20 Pemenue 3amau 1

21 [IpaBuno Jlenua 1

29 NunyktuBHOCTH. KaTynika HHIyKTUBHOCTH 1
B IIEITH ITOCTOSIHHOT'O TOKA

23 SAsnenne camouuaykiuu. J/[C 1
CaMOWHTyKITHH

24 DHeprust MarHUTHOTO TIOJIST KaTYIIKH C 1
TOKOM. DJIEKTPOMArHUTHOE T0JIC

25 Pemtenue 3amay 1

26 O06o00meHre B CHCTEMAaTH3alKs 3HAHUH 110 1
Teme "DNeKTpoIuHaMuKa"

27 'I‘<0HTp0JILHa;1 pabora 1o Teme 1

DJIeKTpoAMHAMHKA"

28 KoneobarensHas cucrema. CBOOOIHEIE 1
KoJiebaHus1. ['apMoHHYECKre KOJIeOaH s

29 KunemaTtnuyeckoe 1 JTMHAMHUYECKOE 1
OIMCaHKE KoJieOaTeNbHBIX IBMKEHUN
DHepreTUYecKoe onrucanue. BeiBo

30 JTUHAMHUYECKOTO OMMCAHUS TAPMOHHYECKHIX 1
KOJIeOaHUHW U3 MX PHEPreTUYECKOTo U
KHHEMaTHYCCKOTO OTIUCAHMS

31 Ammuutyna u ¢aza KosiebaHui 1

32 [Tepuon u yactora kosebanwuii. [lepron 1

MaJIbIX CBOOOIHEIX KOJIeOaHMt




MaTeMaTH4ecKoro MasitHuka. llepruon
cBOOOTHBIX KOJIeOaHMIi IPYKUHHOTO
MasiTHHKA

3aryxatomue koyiebanus. BeinyxeHHbIe

33 1
koJiebanus. Pe3onanc

34 ABTOKOJICOAHUS 1

35 Pemenue 3amau 1

36 VYpok-koHpepenuus "MexaHuueckue 1
KoJieO0aHusl B My3bIKJIbHBIX HHCTPYMEHTax"

37 O06o001Ienye ¥ cucTeMaTu3ays 3HAaHUH 110 1
TeMe "Mexanudeckue Kojieoanus"

38 DJIeKTPOMAarHUTHBIE KOJICOAHHUS. 1
KonebarenbHbIl KOHTYD
®opmyna Tomcona. CBsI3b aMILTATY BT

39 3apsia KOHJICHCATOpa C aMIUIATYI0U CHJTBI 1
TOKa B KOJICOATEIIHHOM KOHTYpE

40 3aK0H COXpaHEHUS YHEPTUN B UJICATHHOM 1
KoJIeOaTeIIbHOM KOHTYPE
3aryxaromnye MeKTPOMarHuTHBIS

41 KoJiebaHus1. BeiHyKIeHHbBIE 1
AIIEKTPOMATrHUTHBIC KOJICOAHUS

42 [Tepemennsblii TOk. Pe3uctop u KoHAEHCATOP 1
B IIETIH IIEPEMEHHOT'O TOKa

43 Karyiika HHIyKTUBHOCTH B LIENTU 1
MIEPEMEHHOTO TOKa

44 3akoH OMa it JICKTPUYECKOM 1enu 1
MIEPEMEHHOTO TOKa
MOIIHOCTh TEPEMEHHOTO TOKA.

45 AMIUTHTYIHOE U ICUCTBYIOIIEE 3HAUCHUE 1
CHWJIBI TOKA U HAIIPSHKEHUS

46 Pe3oHaHC B 35IeKTpUUECKOM 1IeTH 1

47 Pemenue 3amau 1




NneansHbiif TpanchopmaTop.

48 [Tpou3BoICTBO, MEepenava u moTpedIeHue 1
JNEKTPUYECKON SJHEPrUn
DKOJIOTUYECKHE PUCKH TP IPOU3BOJICTBE

49 anekTposHeprun. KynbTypa ucronbp30BaHus 1
HJIEKTPOIHEPTHHU B TIOBCEIHEBHOM KHU3HH

50 Pemrenue 3amau 1

51 Pemenue 3amau 1

52 O060061eHre u cucTeMaTu3alus 3HaHu| 1o 1
Teme "DIeKTpOMarHuTHbIE KoJiebaHus"

53 MexaHnndeckue BOJHbL. XapaKTepUCTUKHU 1
MEXaHUYECKUX BOJH

54 CBoiICTBa MEXaHIMYECKUX BOJIH 1

55 3ByK. XapaKkTepUCTUKH 3ByKa 1

56 NudpazByk u YABTPa3BYK. [lIymoBoe 1
3arpsi3HEHUE OKPY’KaIoLIel cpeibl

57 Pemtenue 3amay 1

58 DJIEKTpOMAarHuTHbIE BOJIHBI. U3myyeHue 1
AJIEKTPOMArHUTHBIX BOJIH

59 DHeprus 31eKTPOMarHUTHBIX BOJIH. 1
CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH
[Ikana 3IeKTpPOMarHUTHBIX BOJIH.

60 [IpuMeHeHHe 3EeKTPOMArHUTHBIX BOJIH B 1
TEXHUKE U OBITY
[IpuHIMMIBI PaTUOCBSI3U U TEIEBUICHHUSL.

61 Paauoniokanusi. 71€KTpOMarHuTHOE 1
3arpsi3HeHUE OKPYKaIoIIel cpeibl

62 KOHTpOJ'I”LHaSI pabota no Teme "KonebGanus 1
Y BOJIHBI

63 CgerT. 3aKOH NPSAMOJMHENHOTO 1

PaCIIpOCTPaHCHHUA CBCTA




Pemenne 3amaq Ha MPUMCHCHHUC 3aKOHA

64 MPSIMOJIMHEHHOTO PaCIPOCTPAHEHUS CBETa !

65 Otpaxenue cBera. [Inockoe 3epkaio. 1
Cdepuueckoe 3epkaio
[Ipenmomnenue cBeta. AGCOTIOTHBIN U
OTHOCHTEIJIbHBIN MOKa3aTesb MPETOMIICHHS.

66 [TotHOE BHYTpEHHEE OTPaXKEHUE. 1
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpaKCHHUS

67 Pemrenue 3a1a4 Ha MpUMEHEHNE 3aKOHOB 1
OTpaKEHHsI M IPEIIOMIICHUS CBETa

68 Xon nydeit B mpusMe. Jlucnepceus cera. 1
CrnoxHbIil cocTaB Oemoro ceera. et

69 JInn3el. DOKYCHOE PaCCTOSIHUE U 1
OTITUYECKAs CHJIA JIMH3BI

70 [TocTpoenne n3o0pakeHUH B IMH3aX U UX 1
cUcTeMax. YBeJnYeHHe JTUH3bI
Pemenue 3a1auy Ha mocTpoeHue

71 n300pakeHUH, TIOy4aeMbIX C TIOMOIIIHIO 1
JIUH3

72 I'na3 kak ontuyeckas cucreMa 1

73 Pemrenue 3aﬂaq.v [Ipenensl npuMEHUMOCTH 1
r€OMETPUYECKON ONTUKH

74 CKOpOCTb CBETA U METO/Ibl €€ U3MEPEHUS 1

75 Jlucniepcus cBera 1

76 HNurepdepennus ceeta 1

77 KorepeHnTHble HCTOUHUKHU. Y CIIOBUS 1
HaOII0ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemenue 3amau 1

79 IIpumeHeHne uHTEpHepeHINN 1

80 Judpaxius cBera 1




Judpaxmonnas pemeérka. Y ciaoBue

81 HaOJIO/ICHUS TJIAaBHBIX MAKCUMYMOB !

82 Pemenwue 3amau 1

83 [TonepeyHOCTH CBETOBBIX BOJIH. 1
[Tonspusanusa ceera

84 Pemenwue 3amau 1

85 CBeToBbI€ SIBIIEHUSI B IPUPO/IE 1

86 O06o01enre U cucTeMaTru3alus 3HaHU 10 1
teme "OnrTuka"

87 KontponbHas padoTa no teme «OnTuka» 1
I'paHUIBI MPUMEHIUMOCTH KJTACCHYISCKOM

88 MEXaHHUKH. 3aKOHBI AJICKTPOIMHAMUKH 1 1
TIPUHIIAIT OTHOCHUTEIIEHOCTH

89 [TocTynaTel cienuanbHON TEOPUU 1
OTHOCHUTEJIbHOCTH
[IpocTpaHCTBEHHO-BpEMEHHON MHTEPBAI.
[IpeoGpaszoBanus Jlopenna. Ycnosue

90 NpUIMHHOCTH. OTHOCHUTEIHLHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHEe BPEMEHU U
COKpAII[EHUE JITTUHbI

91 DHEPrusi ¥ UMITYJIbC PESITUBUCTCKOM 1
YaCTHULIbI

92 CBs13b Macchl € SJHEPrHeH U UMITYJILCOM 1
PENATUBUCTCKON YaCTUIIBI. DHEPTHsl MOKOS

93 PaBHOBECHOE TEIJIOBOE U3TyUYECHUE 1

94 3akoH cMelrennsa Buna 1

95 I'mnote3a M. Iliranka o kBaHTax. @OTOHBI 1

96 DOHeprus 1 UMIyJIbC POTOHA 1

97 ®otosdpdext. OnpiTol A. I'. Cronerosa. 1
3akoHbl poTorddekTa

98 Ypasaenune DitHmTeitHa s potorddexTa. 1




"Kpacnas rpanura" ¢hotosddekra

99 JlaBnenue cera. OnbiTel [1. H. JIeOeneBa

100 BoJsiHOBBIE CBOIICTBA YacTHIL
Bounsl e bpoiiis. JlnmiHa BOJHBI 1€

101 Bpoiins u pazmeps! 061acTH JOKAIM3aAUN
JBUOKYIICHCS YaCTHIIBI

102 KopnyckynsipHo-BOJTHOBOH Ayalln3m

103 Judpakuus >1eKTpOHOB Ha KPUCTALIAX
Crienn¢urka u3mMepeHuil B MUKPOMUDPE.

104 CooTHollIeHUs HEOTIpeACTIEHHOCTEN
I'eitzenbepra

105 Pemenne rpaduyeckux 3ama4q

106 Pemenue pacuéTHBIX 331249
KontponbHas padota mo temam: "OCHOBBI

107 CTQO", "KopmycKkysipHO-BOJIHOBOM
Jyanu3m"

108 OnBITHI IO UCCIIEAOBAHUIO CTPOCHHUS aTOMA.
[Tnanerapnas mozaens aroma Pesepdopra

109 [Toctynater bopa

110 Bunpel cniekrpoB. CrieKTp YpOBHEHM SHEPTUM
aToMa BOAOpoJa

111 CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYCHHE
cBeTa

112 Jlazep
Hyxnonnas monens siapa ['eiizenOepra-

113 HBanenko. 3apsig 1 MacCOBOE YKCIIO sapa.
H3otonsl. PannoakTMBHOCTH
3aKoH paJnoaKkTUBHOTO pacnajaa. CBoiicTBa

114 HMOHU3HUPYIOUIETO U3JlydeHus. BrnusHue

PagMoOaKTUBHOCTH HA KUBBIE OPraHU3MBI.
Jo3umerpus




115

OHeprus cBA3M HYKJIOHOB B siipe. SnepHble
cuiel. Jleext Macce sapa. Snepubie
peakuuu. Snepusie peaktopsl. [IpoOiemsr
YIPABIISIEMOTO TEPMOSIEPHOTO CUHTESA.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI sIIEPHON
SHEPreTHUKU

116

MeTo1bl perucTpalnuu U UCciaea0BaHUs
3JIEMEHTapHbIX yacThll. OyHIaMEeHTabHbIE
B3aMMOJECHCTBUS. baproHbl, ME30HBI 1
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mozenu. KBapk-TinooHHast MOJENb afpOHOB

117

®wusuka 3a npenenamMu CTaHIapTHOU
Mozenu. TéMHas Matepusi U TEMHas
sHeprusi. EnuncTBO prusmueckoit kapTHHbI
MHpa

118

DTanbl pa3BUTHS ACTPOHOMUU. 3HAYEHUE
aCTPOHOMHHU

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS TPUPOIHI KOCMHYECKHIX
00BEeKTOB. MeTO Il aCTPOHOMHYECKHX
HUCCIIEIOBAHUI

120

CoBpeMeHHbIE ONITUYECKHE TEJIECKOTIbI,
paanoTeNnecKoIbl, BHEaTMOChepHas
aCTPOHOMHUS

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue
3BE3/IBI, INTAHETHI, UX BUAUMOE IBIKEHUE

122

Conueunas cucteMa. Conuue. ConHeunas
aKTUBHOCTbh. McTounuk snepruu CosHua u
3BE3N

123

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHUKH.
Jnarpamma "creKTpaabHbIA KJIAcC —
CBETUMOCTH"

124

3Be3,[[LI TJIaBHOM IIOCIEA0BATEIbHOCTU




125

Buyrpennee crpoenue 38é31. CoBpeMeHHbIE
IIPEJICTaBIECHUSI O IPOMCXOKICHUU U
sBosroniy CosHIa U 3BE€3/. DTallbl )KU3HU
3BE3]L

126

Muneunsiii [Iyte — Hama ["anaktuka. Tumsl
rajakTuk. YEpHbIe AbIPBI B AIpax rajlaKTUK

127

Bcenennas. Pacumpenne Beenennoil. 3akon
Xab0mna. Teopust bonbioro B3peIBa.
PenukToBO€ H3MydeHNE

128

Macmrabnas ctpykrypa Beenennoii.
MerarajiakTuka

129

Hepeménnnie mpo6iieMbl aCTpOHOMHUHT

130

®u3N4eCKUil IPAKTUKYM IO TEME
"HccmeqoBanne MaroiiTHOTO TTOJIS
MOCTOSHHBIX MarHUTOB" HITH
"UccneqoBaHue CBOMCTB
dbeppomaruetrukoB" unu "MccnenoBanue
JIEUCTBUA MOCTOSITHHOTO MarHUTa Ha PaMKy C
TOKOM"

131

DuU3NYECKUH TPAKTUKYM 10 TEME
"Uzmepenue cuinbl Amniepa" uinu "U3yuenue
3aBUCUMOCTHU CHJIbI AMIIEpa OT CHJIbI TOKA"
uiu "OnpeneneHne MarHuTHOM WHIYKIMHU
Ha OCHOBE U3MEPEHUs CHIIbl AMriepa"

132

Ou3nyecKuil MPaKTUKyM 10 TEME
"UccneqoBanue IBICHUI
3JIEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenre MHAYKIIMU BUXPEBOTO
MarHMTHOTO HOsA"

133

Du3NYEeCKUN PAKTUKYM I10 TEME
"UccnenoBanue sBICHUS CAMOUHAYKIUN"
i "COopka MOJIeNH 3JIeKTPOMarHUTHOTO
reHeparopa"




134

Du3N4EeCKUN IIPAKTUKYM 110 TEME
"N3mepenue neproaa CBOOOHBIX
KoJIeOaHUH HUTSHOTO U IPY>KUHHOTO
MAasTHUKOB"

135

®uU3NYECKUH IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHne SHEPTUH B IPY>KUHHOM
MasTHHUKE"

136

PuU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue nmepeMEeHHOTO TOKa 4epe3
II0CJIEIOBATENIBHO COCIUHEHHBIE
KOHJICHCATOP, KaTYyIIKY U pe3ucTop" miun
"UccnenoBanue paboThl HICTOYHUKOB CBETA
B LI MIEPEMEHHOI0 TOKa"

137

®u3N4eCcKuil IPAKTUKYM I10 TEME
"N3yueHne nmapaMeTpoB 3BYKOBOU BOJIHBI"

138

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue nokazaressi mpesoMICHUS
crexna" i "Ilonydenne n300pakeHus B
CHUCTEME U3 IIOCKOTO 3epKaja U JUH3bI"

139

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BelleCTBa (Ha mpuUMepe
XKuakux JuH3)" wim "M3Mepenue
(hOKYCHOTO paccTOSHUS pacCEUBAIOLIUX
H3"

140

Ou3nyecKuil MPakTUKyM IO TEME
"Habmronenue nudpakuun, vHTephepeHInn
U MoJispu3anuu ceera'

141

Du3NYEeCKUN IIPAKTUKYM I10 TEME
"OnpeneneHne NMITyJIbCa U SJHEPTUH
PENATUBUCTCKUX yacTull (1o GoTtorpapusm
TPEKOB 3apsKEHHBIX YaCTHUI] B MArHUTHOM
nose)"




142

Du3N4EeCKUN IIPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBeE ucciieoBanus Goroaddexra” min
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAMO]] OT HalpshKeHUs"

143

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3pekeHHOTO
aTOMAapHOTO BOJIOPOJIa M U3MEpPEHUE
nocrosinHOM Punbepra"

144

@uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue paauoakTUBHOTO (OHA C
HCMOJIb30BAHUEM JTO3UMETPA" WIIH
"N3yueHune moryiomeHus: OeTa-4acTuil
aIfoMUHNEM"

145

®u3N4eCcKuil IPAKTUKYM IO TEME
"HabOmaroneuus 38€31H0T0 HeOaA
HEBOOPYKEHHBIM I'JIA30M C UCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPHUIIOKECHUMN IS
OTIpeIeTICHUS TTOJIOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIC
co3Be3ausi CeBEpHOTO MOYIIAPUS U IPKUE
3Bé31p1" i "HaOmroaeHus B TEIECKOIT
JlyHbI, U1aHET, TYMAHHOCTEH U 3BE3THBIX
CKOIUICHUH"

146

O06001eHre U cucTeMaTu3alus 3HaHuH.
Ponb ¢usuku u actpoHoMuu B
HKOHOMMYECKOM, TEXHOJIOTHYECKOH,
COITMATBHOM M ATHYECKOH chepax
JeSITEeNIbHOCTH YeJIOBEKa

147

O06o0011eHre U cucTeMaTu3aus 3HaHUH.
Pounb 1 MecTO (PM3MKH U aCTPOHOMUHU B
COBPEMEHHON HAYYHOU KapTUHE MUpa

148

O000111eHHE U CUCTEMATU3 AL 3HAHUN.




Pounb ¢pusnveckoit Teopun B GopMUpOBaHUN
MPECTaBICHUN O (pU3NYECKON KapTHHE
MUpa, MECTO (pU3HUECKON KapTUHBI MHUPA B
o0I1eM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJE

O0001IeHME U CUCTEMATU3ALMS 3HAHUM 110

149 teMe "Kunemartuka"

150 0606'1'IICHI/IG M CUCTEMaTH3alus 3HaHUH I10
teMe "Kunemartuka"

151 O06o001Ienye ¥ cucTeMaTH3ays 3HAHUH 110
teme "JIluramuka"

152 O0001Ienre ¥ cucTeMaTH3aIys 3HAHUH 110
teme "CTaTuka TBepI0ro Temna"

153 O0001Ienre ¥ cucTeMaTH3aIys 3HAHUH 110
TeMe "3aKOHBI COXpAaHEHHs B MEXaHHKe"
O0001Ienre ¥ cucTeMaTH3alys 3HAHWH 110

154 TeMe "OCHOBBI MOJIEKYIISIPHO-KUHETHIECKOM
TEOpHUH'

O0o001Ienre ¥ cucTeMaTH3alys 3HAHWH 110

155 teme "Tepmonnnamuka. TeruioBbie
MaIlIuHBI"

O0o001Ienre ¥ cucTeMaTH3aIMs 3HAHUH 110

156 TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA.
®dazoBbie Iepexo bl

157 O0o001Ienre ¥ cucTeMaTH3aIis 3HAHUH 110
TeMe "Dnekrpuyeckoe noJie”

158 O0001Ienre U cucTeEMaTH3aIMs 3HAHUH 110
teMme "[10CTOSIHHBIN 2JEKTpUUYECKUI TOK"

159 O0o001IeHNE B CHCTEMAaTH3alKs 3HAaHUH 110
Tteme "TOKHM B pa3InyHbIX cpeax’

160 O0o001IcHNE B CHCTEMAaTH3alKs 3HAaHUH 110

teMme "MaruutHoe noJe"




161

PesepBHelii ypok. O600IIeHNE 1
CHCTEMAaTHU3aLMsA 3HAHHUI 110 TEME
"DJIeKTpOMarHuTHAs UHIYKIUs"

162

PesepBHeIit ypok. O600IICHNE 1
CHCTEMATU3ALMA 3HAHUH T10 TEME
"Mexanndeckue koiaebanus"

163

PesepBubIit ypok. O60011eHNE U
CUCTEeMAaTH3aI¥s 3HAHUH 110 TEME
"JJIeKTpOMarHuTHbIE KojieOaHus "

164

PesepBHblit ypok. O6001IEHNE U
cCUCTEeMaTH3alMs 3HaHUH 110 TeMe
"MexaHn4eCcKHe U dJIEKTPOMAarHUTHbBIE
BOJIHBI"

165

Peseprubrit ypok. O6001eHNE 1
cucreMaru3anus 3gaaui mo reme "Onruka"

166

PesepBubIit ypok. O600meHue u

cucTeMatu3anys 3Hagui mo reMe "OCHOBEI
CTO"

167

Peseprubrit ypok. O6001eHNE 1
CUCTEeMaTH3alMsl 3HAaHH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

PeszepBubIit ypok. O6001IeHNE U
cucTeMaru3anys 3HaHui 1mo reme "duznka
atroma"

169

PesepBubiit ypok. O6001IeHE U
cucTeMaru3anys 3HaHui 1mo reme "duznka
ATOMHOTO SApa U AJIEMEHTapHBIX YacTuIl"

170

PesepBuslit ypok. O600mIeHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"DneMeHThl acTpoPpUu3UKH"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16







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

®dusuka 10 knacc/Msikumes I'.51., byxosues b.b., Corckuit H.H.

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
®dusuka. 10 knacc. Meroauueckoe mocodue k yueonuky I'.5. Mskuiea, A.3.

CuHsakoBa

Hcrounuk: https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-

posobie-k-uchebniku-myakisheva-sinyakova/

MNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-posobie-k-

uchebniku-myakisheva-sinyakova/
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