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PABOYAA NMTPOI'PAMMA

ydyeb6HOro Kypca «®Pusuku» g oobydarnuxcs 10-11 kaaccoB (34 B Heaenro-10
KJI1acc, 2 4aca B Hegeuro 11 kJacc)

HHOACHUTEJBHASA 3AITMCKA

[Tporpamma 1o ¢u3uke 6a30BOr0 ypoBHS Ha YPOBHE CpPEOHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3yabTaTaM
OCBOCHHMSI OCHOBHOM 00pa3oBaTesibHOM MporpaMmsl, npeacTaBieHHbIx B PI'OC
COO, a Takxe ¢ y4€ToM (eaepanbHOil paboyeil mporpaMMbl BOCIUTAHUS U
KOHIENINH MpenofaBaHus yueOHoro npeamera «Ousuka» B 00pa3oBaTeIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peaM3yIOIIMX  OCHOBHBIE
oOpa3oBaTeIbHbIE TPOTPAMMBI.

CopepxaHue nporpaMMmbl MO (HU3MKE HaIpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydvaromuxcs 10—-11 kmaccoB mpu
oOyyeHMn uX (@u3nke Ha 0a30BOM YpOBHE HAa OCHOBE CHUCTEMHO-
NeATeIbHOCTHOrO  monaxoxa. IIporpaMmmMa mo  Qu3MKe  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k MmIaHUPYEMbIM JHUYHOCTHBIM, TMPEAMETHBIM U
METaNnpeAMETHBIM pe3yJbTaTaM O0yUYeHHs, a TAK)XKE YUUTHIBAET HEOOXOAUMOCTh
peanu3aluyd  MEXINPEIMETHBIX CBA3€d (U3HKKM C €CTECTBEHHO-HAy4YHBIMU
y4eOHbIMU TpeAMeTaMu. B Hel ompenemnsitoTcsi OCHOBHBIE LENN M3YYEHHS
(U3MKKN HA ypOBHE CpeAHEro o0UIero 0Opa3oBaHus, JIAHUPYEMbIE PE3yJIbTaTh
OCBOEHHUSI Kypca (DM3MKH: JMYHOCTHBIC, METAlpeAMETHbIC, NpeaMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no (pu3uKe BKIIOYAET:

e IUJJAHUPYEMbIE pe3yJbTaThl OCBOEHUS Kypca (u3uMKku Ha 0a30BOM

YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJITATHI IO T0J1aM 00YUYEHUS;

¢ cojiepkaHue yueOHoro npeamera «dusukay mo rogaM o0yueHHUSL.

du3nka Kak Hayka o HauOoyiee OOMIMX 3aKOHAX MPHUPOBI, BHICTyMas B
KayecTBe Yy4yeOHOro mnpeamMera B MIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaa B
cucteMy 3HaHMA 00 okpyxawoomeMm wmupe. IlkonbHbIA Kypc QU3MKHM —
CUCTEMOOOpA3yIOMi I  €CTECTBEHHO-HAYyYHbIX Y4YE€OHBIX MPEIMETOB,
MOCKOJIbKY (DU3MUECKHE 3aKOHBI JIeaT B OCHOBE IIPOLIECCOB U SBJICHUH,
U3ydaeMbIX XUMHEH, Oumosioruel, usnueckoil reorpadueii U acTpOHOMHEH.
Hcnonp30BaHne M akTUBHOE NpPUMEHEHHE (PU3MUECKUX 3HAHWM ompeaesnser
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTUWA B cQepe SHEPreTHKH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHHUs] HOBBIX MaTEPUAJIOB C 3aJJaHHBIMU
cBolicTBaMM © JApyrux. HM3ydeHue QPu3NKM BHOCUT OCHOBHOW BKJIaa B
(dopMupOBaHHE €CTECTBEHHO-HAyYHOM KapTHHBI Mupa oOydaroluxcs, B
(opMHpOoBaHWE YMEHUW MPUMEHSTh HAyYHBIM METOJ TO3HAHUA MpHU
BBINIOJIHEHUH UMHU Y4E€OHBIX HCCIIEOBAaHUM.

B ocHoBy kypca pusuMku [Ji1 YpOBHS CpPEIHETrO OOIIero oOpa3oBaHUS
MOJIOKEH DS MAEH, KOTOpPbIE MOXHO pacCMaTpUBaTh KakK MPHUHLMIIBI €ro
ITOCTPOEHHS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISIETCS JOTMYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCeX pa3AesioB (U3HKH, BKIHOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOH (DM3HUKHU.

Hoes cenepanuzayuu. B coOTBETCTBUU C HEW MmaTepuan Kypca (U3MKH
o0beUHEH BOKPYr (QuU3MUECKMX Teopuid. Benymmm B Kypce sBIseTcs
(dbopMHpoBaHUE NMPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTE€pUU, BELIECTBE U
noJIe.



Hoes cymanumapuzayuu. E€ peanuzanus mpearoiaraeT HUCIOIb30BaHUE
T'YMAHUTAPHOTO MOTEHIMANa (U3HUYECKON HayKHU, OCMBICICHUE CBSI3U PA3BUTHS
¢u3nKM ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMHU M 3KOJIOTHYECKUMH MPOOIEMaAMH.

Hoes npuxnaonoii nanpasiennocmu. Kypc QUMK Tpenamnosiaraet
3HAKOMCTBO C INUPOKUM KPYroM TEXHHYECKHMX U  TEXHOJIOTHYECKUX
PUIIOKEHUN U3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercs: MOCPEIACTBOM BBEIICHUS SJIEMEHTOB
COJIEp’KaHus, TOCBSIIEHHBIX SKOJIOTHUYECKUM MpoljeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbI C Pa3BUTUEM TEXHUKH M TEXHOJOTHMH, a TaKkKe 0OCYX IACHUS
npoOieM  palMOHAIILHOTO  MPUPOJONOJIB30BAHUS M IKOJOTHYECKOM
0€30MMacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (M3MKH Ha YpOBHE CPEIHEro 0OIero
o0Opa3oBaHus ABISAIOTCS (pU3HUecKue Teopuu ((popMupoBaHKe NPEICTaBICHUN O
CTPYKTYpe€ MOCTPOCHUS (PU3NYECKOM TEOpUHU, poiu (PyHIaMEHTAIbHBIX 3aKOHOB
U TPUHLMIIOB B COBPEMEHHBIX IHPEJACTABICHUAX O MPHUPOJAE, TpPaHULIAX
OPUMEHUMOCTH TEOpUH, JUIsl ONHCAHMUSI ECTECTBEHHO-HAyUHBIX SIBJICHUH U
MIPOIIECCOB).

CHCTEeMHO-JEeSATENbHOCTHBIA TMOAXO0A B Kypce (U3MKU peanu3yeTcs
OpeXIe BCEro 3a CYET OpraHu3alud SKCIEPUMEHTAIBHON N1€ATEIbHOCTH
oOyuaromuxcst. s 6a30Boro ypoBHS Kypca (PU3MKH — 3TO HCIIOJIb30BAHUE
CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIa0OPATOPHBIX
paboT, KOTOpble B mporpamme Mo (u3uke OOBEIUHEHBI B OOIIMI CIUCOK
YYEHUYECKUX MPAKTHYECKUX padoT. BelaeneHne B yKa3aHHOM IepeyHe
71a00paTOpHBIX PadOT, MPOBOJAUMBIX JJISi KOHTPOJIS U OLIEHKH, OCYLIECTBIIAETCS
ydyacTHUKaMu 00pa30BaTeIbHOTO Mpolecca HCXOAd U3  0COOeHHOCTEH
IJJAHUPOBAHMS U OCHallleHus kaOunHera ¢usuku. IIpu sTomM obecneumBaercs
OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSAMH IPOBOJUTH KOCBEHHBIE H3MEpPEHHS,
UCCIIEJIOBaHUS 3aBUCUMOCTEN (DHU3HUECKUX BEIMYMH U MOCTAHOBKY OIIBITOB IO
IPOBEPKE MPEJIOKEHHBIX TUIIOTES.

bonpioe BHMMaHWE yJENs€TCS PELICHUIO PACUETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM U1t pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJIAIOTCS 3a/a4 C SIBHO
3alaHHOM  (PM3UYECKOM MOJENbIO, TO3BOJIAIONINE MPUMEHATh HW3YUYEHHBIE
3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOrO pasjieia Kypca, Tak U MHTErpupys
3HaHHWA W3 pa3HbIX paslenoB. /[l KauecTBEHHBIX 3aJay MPUOPUTETOM
ABIIIOTCS 3aJaHUS HAa OOBSICHEHHWE MPOTEKAHUA (PU3NYECKUX SIBICHUH U
MPOIIECCOB B OKPY’KAIOIICH KU3HU, TpeOytolrue BbiOOpa (HU3UYECKON MOACIH
JUIS CUTYalluK MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPIOC COO k wmarepuasbHO-
TEXHUYECKOMY OO0ECIeueHUI0 Yy4eOHOro rmnpoliecca 0a30BbIi YpOBEHb Kypca
bu3UKM Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHUs AOJKEH H3y4aThCid B
YCIOBUSX MPEIMETHOTO KaOuHeTa (PM3UKH WM B YCIOBHSIX HHTETPUPOBAHHOTO
KaOuMHeTa TMpPEeJIMETOB €CTECTBEHHO-HAYYHOro IMKiIa. B kaOunere Qusuku
JOJDKHO OBITh HEO0OX0aMMOE JIabopaTopHOE O0OPYIOBAaHUE VISl BBHIMOJTHEHUS
yKa3aHHBIX B MporpamMMme Mo (PU3MKE yUYEHWYECKUX MPAKTUYECKUX paboT u
JEMOHCTPALIMOHHOE 000pYAOBaHHE.

JlemoHCTpaninoHHoe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C
NPUHLIMIIOM MHUHUMAJIbHONW JIOCTATOYHOCTH U OOECIEYMBAET IOCTAHOBKY
MEPEUUCIICHHBIX B MPOrpaMMe MO (PU3MKE KIIIOYEBBIX JIEMOHCTpalMi asis
UCCJIEIOBAHUSI U3YYaeMbIX SIBJIEHUM W MPOLECCOB, OJMIUPUUECKUX U
(GbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.



JlabopaTopHoe 00OpyAOBaHHE JIsi YUYCHUUYECKHX MPAKTUYECKUX pPadOT
dbopmupyeTcsl B BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHYecKkue KOMIUIEKTHI
71a60paTOPHOTO O00OPYMOBAaHUS JODKHBI OBITH TOCTPOSHBI HA KOMIUICKCHOM
MCIIOJTIh30BAaHNUY aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE TU(POBBIX JabopaTopuil.

OCHOBHBIMHU LIETIAMU U3YUYEHUST GU3BHKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

o (opmupoBaHue MHTEpeca U CTPEMJICHHS OOYyYAIOUIMXCS K HAyYHOMY
U3YUYEHUIO MPUPOJIbI, PA3BUTHE UX HHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH;

e pa3BUTHE MPEJACTABICHUA O HAYYHOM METOJIC€ I[O3HAHUA U
dbopMHpOBaHUE HCCIEAOBATEILCKOTO OTHOUIEHUS K OKPY>KaroluM
SIBIICHUSIM;

o (opMHUpOBaHME HAYYHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTra U3Y4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

o (opMupoBaHuUE YMEHHH OOBICHATH SBJICHHUS C HCIOJIb30BAHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIbCTB;

o (opmMupoBaHue npencTaBICHUNA O POJIU GUBUKU JUIsl pa3BUTHUS JPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTrxeHune 3TUX 1iefield 00ecreurnBaeTCs pelIeHUeM CIeAYIONIMX 3a7a4 B

npoliecce u3yueHus Kypca (GU3UK1 Ha YpOBHE CPEHETO 00IIero o0pa3oBaHuUs:

o MpHOOpPETEeHHE  CHUCTeMBl 3HAaHMM 00  00mMX  (UBHIECKHUX
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpHUsAX, BKJIIOYAs  MEXaHHKY,
MOJIEKYJIIPHYIO (DU3HKY, 3JIEKTPOAMHAMUKY, KBAaHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

o (opmMupoBaHuME YMEHHI NPUMEHITh TEOPETUYECKUE 3HAHUS JJIs
OoOBbsiCHeHUS (PU3WYECKUX SBICHUW B TPUPOAEC U IS TPUHITHS
MPAKTUYECKUX PEUICHUI B MOBCEIHEBHOMW KU3HU;

¢ OCBOCHHME CIIOCOOOB PEIICHUS Pa3IMYHBIX 3aJad C SBHO 3aJaHHOMU
bu3nYecKol MOJENbI0, 3a7a4, MOJAPa3yMEBAIOIINX CAMOCTOSITEIHHOE
co3/laHue (PU3HUECKON MOICITH, aJICKBATHOM YCIIOBUSM 3aJ1auH;

¢ TOHWMaHWE (U3MYCCKUX OCHOB W MPHUHITUIIOB JMEHCTBHS TEXHUYECCKUX
YCTPOMCTB W  TEXHOJIOTMYECKHX TMPOIECCOB, UX BIUSHUS Ha
OKPYXAIOILYIO Cpeay;

¢ OBJAJCHHE METOJIaMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS U MPOBEACHUS
bU3HYEeCKUX KCIIEPUMEHTOB, aHAIN3a U UHTEPIPETAINU UH(OpMAITIH,
OTpeIeNICHNs TOCTOBEPHOCTH MOJYYEHHOTO PE3yJIbTaTa;

e CO3J@aHUE  YCIOBMM  JyIi  pa3BUTUS  YMEHHMM  MPOEKTHO-
MCCIIEIOBATENICKOW, TBOPUECKOU JIESITEIBHOCTH.

Ha usyuenue ¢usuku (6a30BbII YPOBEHBb) Ha YPOBHE CPEAHETO OOIIETO
obpazoBanus otoautcs 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hezenio), B
11 xnacce — 102 gacoB (3 yaca B HEJEIO).

[Ipennaraemeliii B nporpamme 1o (U3UKE MEpedyeHb J1abOpaTOPHBIX U
MPAKTUYECKUX PalOT SBIACTCS PEKOMEHIOBAHHBIM, YUYWUTEIh JEJIaeT BBIOOP
MPOBEICHHS J1a0OpPaTOPHBIX PabOT M OMBITOB C YYETOM WHIWBHUIYATHHBIX
0COOCHHOCTEH 00yYarOIIUXCS.



COIEPKXAHUE OBYYEHMUSA
10 KITACC

Pa3znen 1. ®u3uka 1 MeTOAbIl HAYYHOI0 MO3HAHUA

®Pusnka — Hayka o npupozae. Haydnsle METOABI TO3HAHUS OKPYKAKOLIETO
mupa. Ponp »KkcriepuMeHTa M TEOpUM B IIPOLECCE ITO3HAHUS IPUPOJBI.
DKCIIEpUMEHT B (PU3HUKE.

MonenupoBanue GuU3NYECKUX SIBICHUN U TporieccoB. HayuHbIe TUIIOTE3HI.
dusnyeckue 3aKOHbl M TEOpUU. ['paHMIIBI NPUMEHUMOCTH (UZNYECKUX
3aK0HOB. [IpHHINII COOTBETCTBUS.

Ponb u MecTo ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAay4YHOUN KapTHHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroeble ¥ HUQPPOBbIE U3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBrKeHue. OTHOCUTEIBHOCT, MEXAaHUYECKOI'O JIBMKCHUSL.
Cucrema otcuéra. Tpaekropusi.

[Tepemenienue, cKopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOpPEHHE MaTepHalbHOM TOYKH, UX MPOCKIUH HA OCH CHUCTEMbl KOOPJAUHAT.
CioxxeHue nepemMeneHni U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPsAMOJIMHENHHOEe NBHKeHue. [ 'paduku
3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHHUA, IMYTH M TEepEeMEIICHUs
MaTepUAIbHOM TOYKHU OT BPEMEHH.

CBoOosiHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaJICHUsI.

KpuBonuueitnoe nBuxeHue. JIBWKEHUME MaTE€PUAIBHOM TOYKH IO
OKPYXHOCTH C MOCTOSSHHOW MO MOJYJII0 CKOPOCTBHIO. YTJOBasi CKOPOCT,
nuHenHas ckopocth. Ilepuon m ydacrota obpamienus. LleHTpocTpemuTensHoe
YCKOpPEHHE.

TexHuyeckre yCTpONCTBA U TMPAKTUUYECKOE IPUMEHEHHE: CIUIOMETD,
JBIKCHUE CHAPSIOB, IIEMHbIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Monenb CUCTEMEI OTCYéTa, WJUTFOCTpaLIUs KHHEMATUYECKHNX
XapaKTEPUCTUK JIBUKECHHUS.

[IpeobpazoBanue IBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pPa3peKEHHOM MPOCTPAHCTBE.

Habnronenue nBukeHus Tejaa, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTAILHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpagsnenue ckopocTH npu ABUKEHHUH 110 OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3ydeHnne HEpaBHOMEPHOTO JBUXKEHUS C IEIbI0  OMNpPEICIICHHS
MT'HOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOIIEHUS MEXIYy MyTSIMU, MPOUACHHBIMU TEJIOM 3a
MOCJIeI0BaTeIbHBIE pPaBHBIE TMPOMEKYTKH BPEMEHU IPH PaBHOYCKOPEHHOM
JBIKCHUU C HAYaJIbHOM CKOPOCThIO, PABHOM HYJIIO.

N3yuyeHne nBMKEHUS IAPUKA B BA3KON KUJIKOCTH.

N3yuenune nBrkeHHs TeIa, OpPOIIIEHHOTO TOPU30HTATIBHO.



Tema 2. /lunamuka

[Ipuauun  otHOocutensHOCTH [amunes. llepBwlii  3akoH  HproToHa.
NuepunaibHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3uuuu cui. Bropoil 3akoH
HeroToHa s wmarepuanbHOM TOYKM. Tperud 3akoH HprotoHa s
MaTepUAIIbHBIX TOYEK.

3akoH BcemupHOro TaroteHus. Cuna Tskectu. llepBas kocmuyeckas
CKOpOCTBb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Buapl Tpenus (1okosi, CKOJbXKeHUs, KaueHus). Cuiia TpeHus.
Cyxoe tpenue. Cuna TpeHHs CKOIBKEHHS U cuiia TpeHus nokos. Kosdduiment
TpeHus. Cuia CONpOTUBIICHUS MIPU ABUKEHHUU TEJIA B )KUIKOCTH WM Ta3e.

[ToctynarenbHOE U BpamiaTeabHOE IBUKEHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamieHus. [lmedo cuibl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuyeckre ycTpoiCTBa M NPAKTUYECKOE MPUMEHEHHUE: IMOJUIUITHUKH,
JIBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEepUUH.

CpaBHeHUE Macc B3aUMOAECHCTBYIOIINX TET.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CroxeHune CuL.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT Jie(hOpMaliuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U T1aJICHUU.

CpaBHEeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

VY cioBust paBHOBECHS TBEPAOTO Tea. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnegoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BOBHUKAIOIINX B MPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmaiuu.

HUccnegoBanne ycnoBuid paBHOBECUS TBEPAOTO TEJId, HWMEIOIIETO OCh
BpalICHUSI.

Tema 3. 3aKonbl cOXpaneHus 6 MexaHuKe

Nmmynsc MatepuanbHOW TOYKM (T€Ja), CUCTEMbl MaTEepPHAIbHBIX TOYEK.
NmMnynbc cunnbl 1 U3MEHEHUE MMITYJIbCA Tela. 3aKOH COXPAaHEHUs HMMITYJIbCa.
PeakTuBHOE OBHKCHUE.

PaboTa cusnbl. MOIIHOCTD CHITBI.

KuneTtndeckas sHeprusi MaTepuaibHON Touku. Teopema 00 M3MEHEHHH
KWHETUYECKON SHEPTHH.

[TorenuuanbHas SHEPrus. [ToTenuuanbHas SHEPTUs yIIpyTo
neopMupoBaHHO mpyxuHbl. [loTeHIManbHas dSHEprus Tejla BOJIU3H
OBEPXHOCTHU 3E€MIIH.

[ToTenmuanpHpie W HEMOTEHIMANbHBIE  CUIbl.  CBsI3b  PabOTHI
HETOTECHIMAIBHBIX CUJI C UBMEHEHUEM MEXAHWYECKOW SHEPTUU CUCTEMBbI TEIl.
3aKOH COXpAaHEHHUS MEXAHUYECKOU SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckre yCTpONUCTBA U MTPAKTUUECKOE MPUMEHEHUE: BOJOMET, KOIED,
MPY>KUHHBII MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHHUS UMITYJIbCA.



PeakTnBHOE IBIKEHUE.

[Tepexon MOTEHIIMATLHON SHEPTHH B KHHETHYECKYIO i 0OpaTHO.

Vyenuueckuii sxcnepumenm, n1abopamopmvie pabomol

N3ydenune abCOIIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO ABYX OJUHAKOBBIX
HUTSHBIX MAassTHUKOB.

UccnenoBanue cBsizu pabOTHl CWIBI C HM3MEHEHHEM MEXaHWYECKON
SHEPIUHU TeJa Ha IMPUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Paszpnes 3. MouekyasipHas (pu3uka 1 TEPMOIMHAMHUKA

Tema 1. OcHog6vl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJSIPHO-KMHETHUYECKOM TEOpHUH H  UX
onbITHOE oOocHOBaHue. bpoyHoBckoe nBwkenue. Hudbdysus. Xapaxrep
IOBIKEHUS W B3aMMOJICHCTBUSL YACTHI] BelIleCcTBA. Monelnn CTpPOEHHS ra3os,
KHUJIKOCTEH U TBEPABIX TeN U OOBSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THUX
Mojzener. Macca u pasmepsl Monekyls. KommuectBo BemectBa. [locTosiHHas
ABorajpo.

TeruoBoe paBHOBecue. Temmeparypa u €€ wusmepenue. Illkana
temrepatyp Llenscus.

Mopnens wuaeanbHoro ra3za. (OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUU MIEaNbHOro ra3a. AOCOJIIOTHAS TeMIepaTrypa Kak Mepa
CpPEeHEW KWHETHYECKOW 3HEPruM TEIJIOBOrO IBMKEHUWs 4dacTul rasza. Illkana
temriepatyp KeneBuHa. ['azoBele 3akoHbl. YpaBHeHHE MeHueneeBa—
Kianreripona. 3akoH /lansToHa. M30mporieccsl B UAEAIBHOM I'a3e ¢ NOCTOSHHBIM
KOJMYECTBOM  BellecTBa. ['paduyeckoe MpeACcTaBICHUE  H30IMPOIECCOB:
M30TepMa, H30X0pa, n3odapa.

TexHuueckue ycTpoWCTBA M NPAKTUYECKOE NPHUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOUIUE JTUCKPETHOE CTPOEHHUE BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COEIMHEHUN.

OmnpiThl 0 AU GY3UN KUAKOCTEHN U Ta30B.

Mopens OpOoyHOBCKOTO JBHIKCHHS.

Mogens onbita LTepHa.

OneITsl, JOKa3bIBAIOLIUE CYILLIECTBOBaHUE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHA.

Mopaenb, nIoCTpUpyronias Npupoay AaBICHUS ra3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOLIME YpPaBHEHHWE COCTOSIHUS WJI€AaJbHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

Omnpenenenre Macchl BO3/1yXa B KIIACCHOW KOMHAaTe HA OCHOBE U3MEPEHUI
00bEMa KOMHATBHI, IABJICHUS U TEMIIEPATypPhl BO3/IyXa B HEM.

HccnepoBanne  3aBUCUMOCTH ~ MEXIY  NapaMeTpamMH  COCTOSIHHUS
pa3pexEHHOro rasa.

Tema 2. Ocnosvt mepmoOUHAMUKU

TepMoanHaMuueckas cucTeMa. BryTpennsis JHEprus
TEPMOJAMHAMHUYECKON cHUCTeMbl U crnocoObl e€ wu3MeHeHus. KomuuecTtBo
TEIJIOThl U paboTa. BHYTpeHHssi 3HEprus OJHOATOMHOTO HICAIbHOrO Ta3a.
Buabl Tenonepeaaun: TEmIONPOBOJHOCTb, KOHBEKIIMS, U3TyUeHUE. Y AesIbHas
TEIIOEMKOCTb BellecTBa. KoJmuecTBO TEMIOTHI P TEIUIONEpeaaye.



[TonsitTue 06 ammabatHoMm mpouecce. llepBblil 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHre IepBOro 3aK0Ha TEPMOJAMHAMUKHU K u3ompoieccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoii 3akon Tepmoaunamuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TerutoBele  MamuHbl.  [IpUHOUNBL ~ JEWCTBHS — TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanusi SHEprUM B TEIJIOBBIX MamnHaX. KoadduimeHT mone3Horo
nerctBug TeruioBod MamuHbl. [{ukn KapHo u ero xoad@duIMEHT MOJIe3HOro
JNEUCTBUA. DKOJIOTHUECKHUE MPOOJIEMbI TETIOAHEPTETUKH.

TexHuueckue yCTpONCTBA W MPAKTHUECKOE MPUMEHEHHE: JIBUTATEIh
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3meHenue BHyTpeHHEN SHEPTUU Tella MPU COBEPIICHUH PaOOThI: BHUIET
npoOKku K3 OyTBUIKM MO JIEUCTBHEM CKAaTOTO BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpYOKe IMMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

N3meHenue  BHYTpeHHEW  sHepruv  (TeMIeparypbl) Tela  IpHU
TEIUIoNepeaayue.

OnpIT 1o aanabaTHOMY PACIIUPEHUI0 BO37yXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopaenun mapoBoil TypOWHBI, JBHUrareiis BHYTPEHHEro CropaHus,
PEaKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3MepeHune yaenbHOU TET0EMKOCTH.

Tema 3. Acpezamnuie cocmoanusa eeujecmea. Pazosvie nepexoovt

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kunenue. AOGCOIOTHAS
Y OTHOCUTEJIbHAs BIAXHOCTh BO3QyXa. HachllleHHBIN nap. YAenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe tenmo. Kpucramivueckue M aMop@Hbie Teia. AHH30TPONUs
CBOMCTB KpucTauioB. JKunakume kpucrtamiabl. COBpEMEHHbIE MAaTEpHUalbI.
[InaBneHue u KpucTaIIU3aNus. Y eJabHas Teriorta miasiaeHus. Cyonumanus.

YpaBHEHHUE TEIIOBOTO OaslaHca.

TexHuyeckne ycTpoWcTBA U NPAKTUUYECKOE MPUMEHEHHWE: TUTPOMETP U
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU TTOJTYYEHHUSI COBPEMEHHBIX MaTEPHAaOB,
B TOM YHUCJIE HAHOMAaTepHaIoOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM JaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

HaOntonenue HarpeBaHus U MIIaBJICHUS KPUCTAJTMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaJIoB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

N3mepenre 0OTHOCUTENBHOM BIAXKHOCTH BO34yXa.

Pa3zneu 4. JiiekTpoaguHAMHUKA

Tema 1. dnekmpocmamuxa

OnekTpu3anus Tela. DJIEKTpUuecKud 3apsid. JBa BHIla 3JIEKTPUYECKUX
3apsAnoB. [IpoBOAHUKY, AMAIEKTPUKH U TOJYIPOBOJHUKHA. 3aKOH COXPAHCHHUS
AJIEKTPUUYECKOTO 3apsiia.

Bzaumopeiicteue 3apsgoB. 3axkoH Kynona. ToudeuHbll 3I€KTpUYECKUH
3apsi. Dnekrpuueckoe nose. Hanpsx€HHOoCTh 3nekTpudeckoro noiisd. [IpuHiun
CyNepHo3ULINU ANEKTPUUECKUX TIOJICH. Jluaun HaIPSKEHHOCTH
AIEKTPUUECKOTO MOJISI.



PaGora cun osnekrpocratnueckoro mosis. Ilorennman. Pa3HocThb
NOTEHIMAIOB. [IpOBOJIHUKM M AUAJNIEKTPUKUA B DIJIEKTPOCTATUYECKOM TIOJIE.
JusnekTpuyeckas NpOHUIIAEMOCTb.

DIEKTPOEMKOCTb. Konpencarop. DIEKTPOEMKOCTh MJIOCKOTO
KOHJICHCATOpa. DHEPTHUsl 3aps>KEHHOT0 KOHJIEHCATOPa.

TexHUYecKre yCTPOMCTBA U MPAKTUYECKOE IMPUMEHEHHE: DIIEKTPOCKOII,
AIEKTPOMETP, SJEKTPOCTaTHYECKas 3aIluTa, 3a3eMJICHHE 3JIEKTPONpUOOPOB,
KOHJICHCATOP, KOMIMPOBAJIbHBIN amlmapar, CTpYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHIMI TEUCTBUS JJIEKTPOMETPA.

B3auMoericTBrE HANEKTPU30BAHHBIX TEIL.

DJIEKTPUUECKOE T0JIE 3aPSKEHHBIX TEI.

ITpoBOAHUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMAIIEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH TUIOCKOTO KOHAEHCATOpAa OT IUIOIIAU
IJJACTUH, PACCTOSIHUSA MEXKAY HUMHU U TUIEKTPUUECKOU POHUIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHJIEHCATOPA.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomuol

N3mepenue aneKTpoEMKOCTH KOHAEHCAaTOpa.

Tema 2. Ilocmoannwtit Inekmpuyeckuit mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKU TOK. YCIIOBHSI CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [TocTOSITHHBIN TOK.

Hanpsoxenue. 3akon Oma a1t yyacTka HenH.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y IEIIBHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapalIEIbHOE, CMEIIAHHOE COSIMHEHUE TPOBOJHUKOB.

Pabora »snexkrpuueckoro Toka. 3akoH Jkoyms—Jlenma. MomHOCTB
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA.
3akoH Oma s moJHOM (3aMKHYTOM) »3iekTpuyeckodl uenu. Kopotkoe
3aMbIKaHUE.

DJIEKTpOHHAas  MPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
COIPOTHUBJICHUS METAIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTbD.

DIIEKTPUYECKHM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku.  CoOCTBEHHass W TNPUMECHasT  MPOBOJUMOCTH
oIynpoBoJHUKOB. CBoiicTBa p—N-niepexona. [loynpoBogHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax U paciuiaBax d3JIEKTPOJIHUTOB.
DJIEKTPOIUTUYECKAS TUCCOIUALUA. DIICKTPOJIN3.

DJIeKTpUUeCKUil TOK B razax. CamMOCTOSTENbHBI W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckrue yYCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJIBTMETP, pEOCTaT, HCTOYHHKU TOKa, DJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
ANIEKTPOOCBETUTEILHBIE TMPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAaKyyMHBIN
UON, TEPMUCTOPHI W (POTOPE3UCTOPHI,  TMOJTYNPOBOJHUKOBBIA  JHO/,
rajbBaHHKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAPSIKEHUS.

3aBUCUMOCTb CONTPOTUBIICHUS LIMJIMHIPUYECKUX TTPOBOJTHUKOB OT JIJIUHBI,
IJIONIAU TIONIEPEYHOr0 CEUYCHUS U MaTepuara.

CwmelaHHoe COeTMHEHNE POBOTHUKOB.



IIpssMoe wu3MepeHue HNEeKTPOABWKYIIEN CcHibl. KOpOTKOoe 3aMbIKaHMe
raJIbBAHUYECKOTO IEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB COIIPOTUBIICHUS METAJNIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTB IEKTPOIUTOB.

NckpoBoit pa3psii ¥ IpOBOAUMOCTb BO3AYXa.

OHOCTOPOHHSISI IPOBOJJUMOCT JINOJIA.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

N3yueHne CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne IeKTpOABUKYIIEH CHIIBI HCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHUSI.

Hab6nronenue snextpoimsa.

MexnpeaMeTHble CBSI3H

Nzydenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kimacce ocymiecTBisieTcs ¢
YYETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MaTeMaTHKH,
OMOJIOrMH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnule nonsimust, CBI3aHHbBIE C U3YUYEHHUEM METOJIOB HAyUYHOT'O
MO3HAHUS: SBJICHUE, HAYYHBIM (DaKT, TMUIOTE3a, (PU3HUECKasi BEIIMYMHA, 3aKOH,
TEOpHsl, HaOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3BMEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl YpaBHEHUM, JHMHEWHAs QYHKIUA,
napabojyia, runepoona, HUX TrpagUKd U CBOMCTBA, TPUTOHOMETPUUYECKUE
(GyHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIAECTBO, BEKTOPBI U X MPOEKIMH HA OCHU KOOPAMHAT,
CJIO’KEHUE BEKTOPOB.

buonocus: mexaHuueckoe ABW)KEHHE B JKUMBOM mpupone, auddysus,
OCMOC, TEIJIOOOMEH »UBBIX OpPraHU3MOB (BHUJbI TEIUIONEPENayH, TEIIOBOE
PaBHOBECHUE), JIEKTPUUYECKHE SBICHUS B )KMBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJEKYI,
MOJIb BEUIECTBA, MOJISIPHAsT Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TeEN,
KUAKOCTEN U Ta3oB, JIEKTPUUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAS
JUCCOLIMAIINS, TaJIbBAHHKA.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUHN C UCMOIH30BAHUEM MEXAHU3MOB,
y4€T TPEHUs B TEXHUKE, MOJAIIMIIHUKH, MCIOJb30BAHHE 3aKOHA COXpaHEHUs
UMIIyJIbCa B TEXHUKE (pakeTa, BOJOMET U JIpyrue), ABUTaTeldb BHYTPEHHEIO
CropaHus, TmapoBas TypOuHa, OBITOBOM XOJOAWJIBHUK, KOHIHULIKOHE,
TEXHOJIOTUA  TOJYYEHUS COBPEMEHHBIX MaTepHaOB, B TOM  YHUCJE
HAaHOMATEPUAIIOB, W  HAHOTEXHOJIOTHH,  JJIEKTPOCTATHYECKAS  3aluTa,
3a3€MJICHUE 3IEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
AJIEKTpOHArpeBaTe/ibHble  MPUOOPBI,  JIEKTPOOCBETUTENbHBIE  MPUOOPHI,
rajlbBaHHKa.

11 KITACC

Pa3znen 4. JiekTpoaMHaMuKka

Tema 3. Maznummnoe none. I1eKmpoOMazHUMHAA UHOYKUUA

Iloctoguuble Mar"uThl. B3anmoaencTBHE NOCTOSIHHBIX  MAarHuTOB.
MarautHoe none. Bekrop MarHuTHOW MHAyKuuu. [IpuHumn cynepnosunuu
MAarHUTHBIX NOJIEU. JINHMM MarHUTHOM MHAYKIMU. KapTuHa TMHUI MarHUuTHOU
WHAYKIUHA [0 MOCTOSHHBIX MAarHUTOB.

MarauTHoe TMOJie MPOBOJHHMKA C TOKOM. KapThHa JIMHUNA HUHAYKIHHU
MAarHUTHOTO TOJIS JJIMHHOTO MPSMOTO ITPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO



MPOBOAHUKA, KaTymku ¢ TokoM. OmbiT Opcrena. BzaumopeiicTBue
IIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallPABJICHHUE.

Cuna JlopeHna, e€ MoIyiab W HampabieHue. JIBIKEHHE 3apsiKEHHOU
YaCTULIBI B OJJHOPOJHOM MarHUTHOM moJie. PaGoTa cumbl Jlopenia.

SIBneHHME DIEKTPOMArHUTHOM MHAYKUHMH. IIOTOK BeKkTOpa MarHuTHOU
WHIYKIUHU. OJIEKTPOJBWXKYILAs CUJIa MHAYKUUW. 3aKOH 3JIEKTPOMAarHUTHOMW
uHaykunu Qapanes.

BuxpeBoe 3yekTpudeckoe Moje. DIEKTPOJBHXKYIAs CUia UHAYKIWU B
IIPOBOAHUKE, IBUKYILEMCS ITOCTYNATENBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHOyKTUBHOCTh. SIBIIEHWE CAaMOMHAYKLMH. OJEKTPOABMKYILIAA CHUiIa
CaMOMHAYKIUU.

DHeprusi MarHUTHOTO TOJIS1 KaTYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MarHuThbl, 3JIEKTPOMArHUThI, JJIEKTPOJABUIATENlb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHL, UHIYKIMOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOIO ITy4YKa MarHUTHBIM ITOJIEM.

JInHMM MHIYKIIUM MarHATHOTO TTOJIS.

B3anmonenicTBre AByX MMPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBneHHE JIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuio Jlenna.

3aBUCUMOCTb  JJIEKTPOJABMXKYIIEH CHJIbI HMHAYKOUHM OT CKOPOCTH
M3MEHEHHS] MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopmwvie pabomol

N3ydyeHnre MarHuTHOTO ITOJIsI KATYIIKHA C TOKOM.

Hccenenosanne nelcTBUs IOCTOSSHHOIO MAarHUTA HA PAMKY € TOKOM.

Hccnenosanue sSBICHUS 3JIEKTPOMAarHUTHON UHAYKLIHAH.

Pa3nen 5. Kojie0OaHusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHuUmHble KojiedOanus

KonebarensHast cucrema. CBOOOIHBIE MEXaHUYECKHE  KOJIEOAHUS.
IMapmonunueckue konedbanus. [lepuon, yactora, amMmuTyaa u ¢gasza KojgeOaHui.
[IpyxxuHHBIN MasiTHUK. Marematuueckui MAasiTHUK. YpaBHeHue
rapMOHHYECKHX KojieOanuid. IlpeBpamieHue SHEPrUU NpPH TapMOHHYSCKHUX
KOJICOaHUIX.

Konebarenbupiii kOHTYp. CBOOOJIHBIC SJEKTPOMATHUTHBIE KOJICOAHUS B
UJeaTbHOM KOJeOaTeIbHOM KOHTYype. AHAJIOTUS MEXAYy MEXaHUYECKUMU U
ANEKTPOMArHUTHEIMU KosieOanusmu. Popmyna TomcoHa. 3aKoH COXpaHEHHS
SHEPTUU B UJICATHHOM KO0JIEOATETLbHOM KOHTYPE.

[IpencraBienue 0 3aTyXaroux KOJIEOAHUSX. BrinyxneHHbie
MexaHuueckue Kojebanus. Pe3oHaHc. BbIHYXAEHHBIE 3JIEKTPOMArHUTHBIC
KoJie0aHus.



[lepemenHblii TOK. CHHYCOMJANbHBIA NEPEMEHHBIH TOK. MOIIHOCTb
NEPEMEHHOTO TOKAa. AMIUIUTYJHOE U ACHCTBYIOIIEE 3HAYCHHE CHJIBI TOKA U
HaIPSKEHUSL.

Tpanchopmarop.  IlpomsBoacTBo,  mepemaya u  mOTpeOieHHE
ANEKTPUYECKOM  DHEPruM. OKOJOTMYECKME PHUCKH TPU  IPOU3BOJICTBE
aneKTpodHepruu. KynbTypa HCONb30BaHUS AJIEKTPOIHEPTUA B MOBCEIHEBHOM
KU3HH.

TexHuyeckre ycTpolcTBa M MPAKTHUYECKOE NMPUMEHEHUE: DIICKTPUUYECKUIM
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TMHUU JIEKTpONepeiay.

Jlemoncmpayuu

Uccnenosanne nmapameTpoB KoJjieOaTeNbHOW CUCTEMbI (MPYKUHHBIA WU
MaTEMaTUYECKUNA MASITHUK).

Habmronenue 3aryxarommx KojieOaHUM.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

Habmronenue pezonanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSOKEHUST OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mnociaegoBaTEIbHOM COECIMHEHUM PE3UCTOpa, KAaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopeinb TUHUM 3EKTPOIepe1adH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomuwl

HccnegoBanue 3aBUCMMOCTH MEPUOJIa MANbIX KOJEOaHWI Ipy3a HA HUTU
OT JJIMHBI HUTU U MAcChI Ipy3a.

UccrnenoBanne MepeMEHHOr0 TOKa B ILENH U3 IOCIEA0BATEIbHO
COCAMHEHHBIX KOHJIEHCATOPa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoMAazHUMHbIE 80JIHbL

Mexanuueckrue BOJHBI, yCioBus pacnpoctpaHenus. Ilepuon. CkopocThb
pacrpocTpaHeHus W JjiMHa BOJIHBL. llomepeuHble W TPOJOIBHBIE BOJIHBI.
WNutepdepentus u qudpaxius MeXaHUIECKUX BOJIH.

gByK. CxkopocTs 3ByKa. [ poMmkocTh 3Byka. Beicora ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBI. YCIIOBHS H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJH. B3aumHuas opuenTtauust BektopoB E, B, V B nnexkTpoMarHutHON BOJHE.
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTPaXEHHE, MPEJOMIICHUE, MOJIsIpU3alus,
mudpakuus, uarepdepenius. CKOpoCTh IEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHUTHBIX BOJH. [[puMeHeHre 3J1eKTpPOMAarHUTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3YU U TENEBUICHUSA. Paguonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIECH CPebI.

TexHuyeckre yCTpOCTBa M MPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE U MEAULMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Tesedon, CBYU-meus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTPaHEHHUE MOMEPEUYHBIX U TPOIOJIbHBIX BOJIH.

Kone6mronieecst Te1o Kak UICTOYHUK 3BYKa.

HabGnronenue otpakeHus: U IPEIOMIICHHUS MEXaHHYECKUX BOJIH.

Habmronenue uatepdepeHiinu u Audpakiimni MEXaHUIECKUX BOJTH.

3BYKOBOW PE30HAHC.

Habntonenue cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW U
94acCTOTOM KOJIeOaHMUIA.



HUccnengoBanne  CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaKCHME,
pesioMJIeHUE, MoJspu3anus, udpakuus, nHTephepeHITus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. [IpsAMosiMHEHOE pacIpOCTpAHEHUE CBETA B
oaHOpoaHOM cpeae. JIyd cBera. ToueUHbI HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUA cBeTa. [locTpoeHne n3o0pakeHuit
B IJIOCKOM 3€pKalie.

[Ipenomnenue cBeTa. 3aKOHBI TPEOMIICHHS CcBeTa. AOCOIIOTHBIN
nokasarenp npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbiid yroun
MOJTHOTO BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus ceeta. Cii0xHbINA cocTaB O0enoro ceera. LBer.

CoOuparomyie U pacceuBarouue JuH3bl. ToHKas mnuH3a. DOKYyCHOE
pacCTOsIHUE U ONTHYEcKas cuiia TOHKOM JHH3bI. [locTpoenne m3zobpakeHui B
coOuparolmux W pacceuBalOmMX JuH3aX. DopMmyia TOHKOW  JIUH3BI.
VBenuueHue, JjaBaeMoe JUH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHKHU.

BonnoBas ontuka. MaTepdepenuns cera. KorepeHTHblE HCTOYHUKH.
YcaoBusi HaOMIOJEHUST MaKCUMyMOB M MHUHUMYMOB B HHTEp(EpEHIIMOHHOM
KapTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. Judpakinuonnas pemérka. YcioBue HaOII0ICHUS
[JIABHBIX MAaKCUMYMOB TMpHU TMaJICHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(DPAKIUOHHYIO PEIIETKY.

[Tonsipuzanus certa.

TexHuyeckne yCTpOWCTBA W MPAKTUUYECKOE IMPUMEHEHUE: OYKH, JIyIa,
doToarnmapaT, MPOEKIIMOHHBINA ammapar, MHKPOCKOII, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpAKIIUOHHAS PEHIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMonMHEHOE PacCIpOCTPaHEHNE, OTPAXKEHUE U NPEIOMIICHHE CBETA.
OnTtuyeckue npuOOpsI.

[TonHoe BHYTpeHHEe oTpaxeHue. Mozenb CBETOBOAA.

WccnenoBanue CBOMCTB M300paK€HUI B JTMH3AX.

Mogenu MUKpOcKoma, TeJIECKOIa.

Habmronenue narepdepeHimm cpera.

Habnronenue audpakiuu ceera.

Habnronenue nucnepcuu cBera.

[Tonydenue cekTpa ¢ MOMOUIBIO TPU3MBI.

[ToyuyeHue criekTpa ¢ MTOMOIILI0 AUPPAKITMOHHON PEIIETKH.

HabGnronenue nosisipu3aliviy CBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomuwl

N3mepenue nokazaTens NpeJoOMIICHHS CTEKIIA.

UccnenoBanne CBOMCTB M300pakeHUH B JIMH3AX.

Habmronenune nucnepcuu cBera.

Pa3nen 6. OcHOBBI cieMAIbHON TEOPUH OTHOCUTEIBLHOCTH
['paHunbl  OPUMEHMMOCTH  KJIACCUYECKOM  MexaHwkd. lloctymnatel
CIICIIMATIBHOW TEOPUM OTHOCUTEIIbHOCTH: MHBAPUAHTHOCTH MOMYJISI CKOPOCTH
CBETa B BAKyyMe, IPUHILIUI OTHOCUTEIIbHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHUE  BpPEMEHU U
COKpAILICHUE JIJINHBL.
DHEPrusi U UMITYJIbC PEIISITABUCTCKON YaCTHUIIBI.



CBsi3b Macchbl C JHEPrU€l M HMIYJIBCOM PEISATUBUCTCKOM YaCTHUIIBI.
DHeprus MoKosl.

Pasznen 7. KanToBast pusuka

Tema 1. dnemenmot K6aHMOBOIU ONMUKU

®ortonsl. Popmyna Ilnanka cBA3M SHEpruum (POTOHA C €rO0 YacTOTOI.
DHeprus U UMITyJIbC (POTOHA.

OtkpeiTue u uccinegoanue ¢Gorordpdexra. Ombitel A. I'. Cronerona.
3akonbl GoTorddekra. YpaBHenue JiinmTerHa ans dpotoadpdexra. «Kpacnas
rpa"una» ¢orodddexra.

Hasnenue ceera. OnwiTel 1. H. JIeGenena.

XUMHYECKOE IECTBUE CBETA.

Texnuueckue ycTpoWCTBAa U MPAKTHUYECKOE MPUMEHEHHUE: (OTOIIEMEHT,
dboTogaTUMK, COTHEYHAsi 6aTapes, CBETOAHO/I.

Jlemoncmpayuu

®oT03(¢QheKT Ha YCTaHOBKE C IIMHKOBOM IIJIACTHHOM.

Uccnenosanne 3akoHOB BHEMIHETO (GoTod(deKTa.

CBeToanoI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopenb atroma Tomcona. OnbITel Pezepdopnaa mo paccessHuio o -4acTHIL.
[Lmanerapuas monens aroma. I[loctymarsl bopa. M3nydenwe u mornoiieHue
(OTOHOB IpU NEPEXOAe aTOMa C OJHOTO YPOBHSI SHEPTHM Ha JIpyroil. Bumsl
criekTpoB. CIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonHoBbie cBoiictBa uyactuil. Bomubl ne bpoinga. KopryckynspHo-
BOJIHOBOU Ty JIU3M.

CHnoHTaHHOE U BBIHYXKECHHOE U3TyUCHUE.

TexHuyeckne yCcTpoucTBa M NMPAKTUYECKOE MPUMEHEHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenve NJIMHBI BOJIHBI JIa3epa.

HaOnronenue nuHeyaThIix CIIEKTPOB U3TYyUCHHUS.

Jlazep.

Vyenuueckuii sxcnepumenm, 1abopamopmvie pabomol

Habmronenune nmHEHIaTOrO CrIeKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAKOIIUE CIOKHOCTh CTPOEHHs sapa. OTKpbITHE
panuoaktuBHocTH. OmbiTel  Pesepdopna mo  ompeneneHuro  cocraBa
panauoakTUBHOTO u3nyueHus. CBoiicTBa anbga-, OeTa-, ramma-u3IydeHHs.
Binsinue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TpoTOHA W HelTpoHa. Hykinonnas mozens snpa I'eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio sjapa. M30Torbl.

Anwda-pacnaa. DJIEKTpPOHHBIM W TMO3UTPOHHBIN Oera-pacmazn. [amma-
U3JIlydyeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifipe. Anepublie cuibl. Jlegext macchl sipa.

SnepHble peakuuu. JleseHue U CUHTES s1ep.

SAnepubrit peakrop. Tepmosinepubiii cunte3. [Ipo0iaemMbl U MEPCIIEKTUBEI
AJIEPHOM SHEPTETUKU. DKOJOTUUECKHUE ACTIEKTHI JIEPHON SHEPTETHKHU.

DneMeHTapHble YacThulbl. OTKPBITHE TO3UTPOHA.

MCTOI[I)I Ha6J'IIOI[CHI/IH " pErucTpaimu 3JEMCHTAPHBIX YaCTHII.



dyHIaMEHTAIbHBIE B3aMOJICUCTBH. EMUHCTBO (Pu3MUYECKOd KapTHUHBI
MHpa.

TexHuueckue yCTpOMCTBA W NPAKTHUUYECKOE IPUMEHEHHUE: I03UMETP,
Kamepa BunbcoHa, siaepHblil peakTop, aToMHasi 0oMoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YaCTHII.

Vyenuueckuii sxcnepumenm, n1abopamopmvie pabomol

HccnenoBanue TpekoB YacTHII (TI0 TOTOBBIM (oTorpadusim).

Pa3nen 8. Dy1eMeHTHI ACTPOHOMUM U ACTPO(PU3MKH

Oranbl pa3BuTUs acTpoHomuu. lIpukiagHoe W MHPOBO33PEHUYECKOE
3HAYEHUE AaCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3nusi, ApKkue 3BE3MbI, MIIAHETHI, UX BUIUMOE
JBUYKEHUE.

ComnHeyHas cucrema.

Comnnne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum ConHia U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapAaKTEPUCTHUKH. J(MarpamMma «CIEKTpalbHBIM KIacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM IMOCJIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» JJIA 3BE3]] TJIABHOM MOCJIEN0BATEIbHOCTU. BHYTpEHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPEICTABICHUSA O IPOUCXOKIAECHUH U 3BoJronmu CoJiHIa
M 3BE3J. DTanbl )KU3HU 3BE3I.

Muieunsiii [1yts — Hama I'amaktuka. [Tonoxxenue u nBuxkenue ComHIa B
lNanaktuke. Tumnbl ranmakTuk. PaguoranakTuku u KBaszapbl. UEpHbIE IBIPHI B
A/Ipax TAIAKTUK.

Bcenennas. Pacumpenue Bceenennoil. 3akon Xa0O0na. PazGeranwue
ranakTuk. Teopust bonsioro B3psiBa. PennkroBoe nsnydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

Hab6nronenus HEBOOPYKEHHBIM rJ1a3oM Cc VCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX TMPUJIOKEHUN ISl  OMNpPENESICHUS] TOJIOKEHUS] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBbIE c03Be3usi CeBEpHOro MOIyIIapUs U
SIPKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, mianer, Mieanoro [lyTu.

O06o0maromniee NOBTOpeHUE

Ponp ¢u3ukm u acTpoHOMHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COLIMAJIBHOM M 3THYECKOW cdepax NesATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
GU3UKM W aCTPOHOMHMHM B COBPEMEHHOM HayyHOW KapTHHE MHUpa, pPOJIb
¢dusnueckoii Teopur B GOPMUPOBAHUU TPEJICTABIICHUN O (PU3UUECKON KapTHUHE
MHpa, MeCTO (U3MYECKOW KapTHUHBI MHpa B OOIIEM pSAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyniecTBisieTcs ¢
y4ETOM COJIEpXKATEIBbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcamMu MaTeMaTHKH,
OMONIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meoswxcnpeomemnvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAyYHOI'O
MO3HAHMS: SIBJICHUE, HAy4YHBIM (DaKT, rumnoresa, puznueckas BEeTUYWHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MO/IEIIb, U3MEPEHUE.

Mamemamuxa: pelieHUe CHUCTEMbl YPAaBHEHHM, TPUTOHOMETPUUYECKUE
byHKIINN: CUHYC, KOCHUHYC, TaHT€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO, BEKTOPBI U UX MPOEKIMU HAa OCU KOOPAUHAT,



CJIIO)KEHUE BEKTOPOB, IMPOM3BOJHBIE DIIEMEHTAPHBIX (DYHKIMH, MNpU3HAKU
noI00Msl TPEYTOJILHUKOB, OMpE/IeTICHUE IJIOMAIU MIOCKUX (uryp u o0ObeéMa
Tell.

buonoeus: snexrpuyeckue SBICHUS B JKMBOW MPHUPOAE, KojeOaTelbHbIE
JIBWXEHUSI B JKMUBOM NPUPOJE, ONTUYECKHUE SABJICHUS B >KUBOW IPUPOJE,
JEUCTBUE paIMAlliM HA KUBBIC OPTaHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJICKYJ, KPUCTAJIMYECKas CTPYKTypa
TBEPIBIX Te€JA, MEXaHU3Mbl OO0pa30BaHHUS KPHUCTAUIMUYECKON  PEIETKH,
CIIEKTPAJIbHBIA AHAJIN3.

l'eoepagusa: wmarHWTHBIE TOJIOCa 3€MJIM, 3aJCKA MArHUTHBIX PY/I,
dboTochEMKa 3eMHOM IMMOBEPXHOCTH, TIPEJCKA3aHUE 3EMJIICTPSICCHHUIA.

Texunonocus: NVHUM DIICKTpOIEpe/iad, TEHEpaTop MNEPEMEHHOTO TOKa,
3JIEKTPOJIBUTATEIIb, MHAYKIIMOHHAA ME€Yb, Pagap, paaAuONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-neub, NpOeKIMOHHBIN amnmnapaT, BOJOKOHHAsI ONTHKA,
COJIHEUHas OaTapes.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro npeamera «Pu3nKa» Ha YPOBHE CPEIHETO OOIIEro
oOpazoBaHusi (0a30BbI  YpPOBEHb) JOJKHO OOECHEUYUTh  JIOCTUXKCHHE
CJIEYIOIIUX JIMYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIndHOCTHBIE pE3yJNbTaThl OCBOEHUS y4yeOHOro mpenMera «Dusnkay
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYyYaromuxcs
PYKOBOJICTBOBATbCA C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UIUEH JUYHOCTH,
CHUCTEMOW IEHHOCTHBIX OPHUEHTALUM, MO3UTHUBHBIX BHYTPEHHHMX YOEKIICHH,
COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO  OOIIECTBa,
pacllMpeHre >KWU3HECHHOIO OIbITa W ONbITA JESITEIbHOCTH B IPOLECCe
peain3alii OCHOBHBIX HAMNPABICHUN BOCIHUTATEIBHON NEATEIbHOCTH, B TOM
YHUCJIE B YaCTHU:

1) rpaIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh ~ TPAXKIAHCKOW  TO3UIMU  OOydYaromierocss  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBA;

NPUHATUE TPATUIIMOHHBIX  OOIIEUETOBEYECKUX T'YMAaHHUCTHYECKUX U
J€MOKPATUYECKHUX [IEHHOCTEM;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEILHOCTh B MHTEPECAX TPAXKAAHCKOTO
o0I11ecTBa, y4acTBOBAaTh B CAMOYITPABICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHUE  B3aUMOJICMCTBOBAaTH C  COLMUAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIUSIMHU U Ha3HAUCHUEM;

TOTOBHOCTH K TYMAHUTAPHOUN U BOJIOHTEPCKOU JI€ATEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTH POCCUMCKOMN TPAXIAHCKOU HUJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOUIEHHWE K T'OCYJapCTBEHHBIM CUMBOJIAM, JTOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBEACHUS;



CIIOCOOHOCTH OIIEHWBATh CUTYAIWI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIC B
JEeSATEIIEHOCTH YIEHOTO;

OCO3HAHKE JITYHOTO BKJIAJa B TOCTPOSHHUE YCTOWYMBOTO OYAYIIEro;

4) 3cTeTHYeCKOr0 BOCIIUTAHMSA:

ACTCTHYECKOE OTHOIICHHE K MHPY, BKIIOYas 3CTCTUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NICCKON HAYKE;

5) TpyA0BOro BOCHIUTAHHUS:

MHTEPEC K PasIMYHBIM cepaM NpopecCHOHANBHON ACATENBHOCTH, B TOM
quClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oynmymieli mpodeccur W peaqu30BbIBATh COOCTBEHHBIC >KHU3HEHHBIC
TUTaHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B
obnactu (PM3WKHU HA MPOTSHKEHUH BCEH JKU3HU;

6) 9KOJIOTrNYeCKOro BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYPHI, OCO3HAHHE TJI00aTHLHOTO
XapakTepa 3KOJOTHYECKUX poOeM;

IJTAHUPOBAHKUE M OCYLIECCTBJICHUE JICVCTBHI B OKPY>KAIOWIEH CpeAe Ha
OCHOBE 3HAHUS IIeJIel YCTONYMBOTO Pa3BUTHS YEJIOBEUSCTRA,;

pacIMpeHne OMBITA JIESTeIbHOCTH KOJIOIMYCCKON HANPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) HEeHHOCTH HAYYHOI'0 TO3HAHUSI:

c(hOpMHUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHs (U3HUECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAyYHOUW NeATeIhbHOCTH, TOTOBHOCTh B IpoOIlecce
U3y4eHUs (U3UKH  OCYIICCTBISATH TPOSKTHYID U HCCIEAOBATEIBCKYIO
JCSATCIIbHOCTh MHINBUAYAJIBHO U B TPYIIIIC.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yUeOHbIe 1elicTBUS
ba3oBble 1ornyeckue AeMcTBUA:
CaMOCTOSITENIbHO  (pOpMyNUpOBaTh H  aKTyaJIM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENIENIATh LIeJIU ACATEeIbHOCTH, 3a/laBaTh MapamMeTphbl U KPUTEPUU HX
JOCTHXKCHHUS;
BBISIBIISITh  3aKOHOMEPHOCTHM W MPOTHBOPEUYUS B PaCCMATPUBAEMBIX
(U3HUECKUX SBJICHUSIX;
pa3pabarbiBaTh IJIaH PEIICHUS TPOOJIEMbI C YUETOM aHAIN3a UMEIOIITUXCS
MaTepUaJIbHBIX U HEMaTepUAJIbHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb, OIIEHUBATh COOTBETCTBUE
pPEe3YJIbTATOB LIEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUM 1€ TENHHOCTH;
KOOPJAMHUPOBAaTb ¥  BBIMNOJHATH PabOTy B YCIOBHSX PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS;
pa3BUBATH KPEATMBHOE MBIILICHHUE TIPH PEIICHUH KU3HCHHBIX npoOJem.
Ba3oBble nucciienoBareibckue a1ecTBUS:
BJIQJIETh HAYYHON TEPMUHOJIOTHEH, KIIFOYEBBIMU MMOHATUSIMU U METOJIAMU
(duznyecKoil HayKu;
BJIJICTh HaBBIKAMH y4e0HO-HUCCIIeI0BATEICKON U TPOEKTHOM
NEeATEeIbHOCTH B 00ylacTh  (DU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEIbHOMY  TOWCKY  METOJOB  pemieHus 3agad  (U3HYECKOTO
coJiepKaHusl, MPUMEHEHHIO PA3IMYHbIX METOJIOB O3HAHUS;

BJIQJ€Th BHUJAMH JEATEILHOCTH [0 TOJYyYEHHI0 HOBOIO 3HAHUS, €ro
MHTEPIIPETAllUM, MPEoOPa30BaHUI0O M MPUMEHEHUIO B Pa3IUYHBIX YYeOHBIX
CUTYallUsX, B TOM YHUCIIE MIPH CO3aHIH YUEOHBIX IPOEKTOB B 00IaCTH (PU3UKH;

BBISIBIISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJlU3WpoBaTh 3ajauvy,
BBIJIBUTATh TUIOTE3y €€ PEIleHUs, HAXOJUTh apryMEHTHI JUIsl JJOKa3aTellbCTBa
CBOUX YTBEP:KJICHHMI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ PEIICHUS 3aJaud pPe3yJIbTaThl,
KPUTUYECKH OLIEHHBAaTh WX JOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHCIIEe TIPU U3YYCHUH (DU3BHUKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh NEPEHOCUTh 3HaHUS N0 (U3MKE B TNPAKTUUYECKYIO O0JIACTb
KU3HEIEATEIIBHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJEH, IPEJIaraTh OPUTHHAIbHbIE TOAXO0/IbI U PELICHMUS;

CTaBUTb MPOOJEMBI U 33/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PELICHUS.

Pab6ora ¢ undgopmanueii:

BJIQJIETh HABBIKAMM MOJy4YEHUS HHPOpMaUUUd (PU3NYECKOTO COAECpPKaHUS
U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIIBHO OCYIIECTBIIATh ITOUCK, AHAIIN3,
CUCTEMATHU3alMI0 U MUHTEPHPETAUI0 UHPOPMALMKU PA3IUYHBIX BUJIOB U (OpM
MIPEICTaBICHUS;

OLICHUBATh JIOCTOBEPHOCTh MH(POPMAIIUH;

UCIIOJIb30BaTh CPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTMA B PEUNICHMH  KOTHUTHUBHBIX, = KOMMYHUKATHBHBIX U
OpPraHM3aIMOHHBIX 33/1a4 C COOJIOACHUEM TpeOOBaHHMI IPTrOHOMUKHU, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PecypcocOepeKeHNs, PAaBOBbIX U 3TUYECKUX HOPM,
HOPM UH(OPMALIMOHHOM 0€30MaCHOCTH;

CO37aBaTh TEKCThl (PM3MUECKOTO COAEpP’KaHUS B pa3IMUYHBIX (hopmarax ¢
yuéToM Ha3zHadeHuss UHGPOpMalUMuW U IEJeBOM  ayluTOpuHu, BbIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaTU3AIUH.

KoMmMmyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS:

OCYILIECTBJIATh OOIIEHWEe Ha Yypokax (U3NKK W BO BHEYPOUYHOU
JICATCILHOCTH,

pacro3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CHUTyallud W CMAr4aTh
KOH(DITUKTHI,

Pa3BEPHYTO U JIOTMYHO M3JIAraTh CBOK TOUKY 3PEHUS C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPECTB;

IIOHUMATh u HUCIIOJIb30BaTh MPENMYIIECTBA KOMaHJIHOM u
WHUBUTyTBHON PabOTHI,

BBIOMPATh TEMATUKY W METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN Ka)JOTO YJI€HA KOJUICKTUBA;

NpUHUMATh 1E€JIM COBMECTHOW JIESATEIbHOCTH, OPraHU30BbIBATH U
KOOPJMHUPOBATH JEUCTBUA IO €€ NOCTMIXKEHHUIO: COCTABIIATH IUJIAH JCUCTBUM,
pactpenensaTh pojau ¢ y4€TOM MHEHUN Y4YaCTHUKOB, OOCYXIaTh PE3yiabTaThl
COBMECTHOU paboTHI;

OILICHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXJOTO YYAaCTHHUKAa KOMAaHIbI B
0OIIMiA pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUIM;



npeaiaratb HOBBIC IIPOCKTBI, OLCHHUBATL HWJACHU C IMO3WIIMHU HOBHWU3HBI,
OPUT'MHAJIBHOCTH, HpaKTquCKOﬁ 3HAYNMOCTH,

OCYHICCTBIIATL ITO3UTHBHOC CTPATCTUYCCKOC IIOBCIACHUC B Pa3JIMYHBIX
CUTyalusX, IIPOABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh WHHUITUATUBHBIM.

PerynsiTuBHBIE YHMBepCaJIbHbIe Y4eOHbIe 1eiCTBUA
Camoopranmsamnus:

CaMOCTOATENIBHO ~ OCYIIECTBJIATh  I[TO3HABATEIIBHYIO  JEATENBHOCTh B
o0jmacTh (QU3MKM U ACTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh U
dopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTAaBJIATH IUUIAH PELICHUS PACUETHBIX U Ka4€CTBEHHBIX
3aja4, IJJaH BBIOJHEHUS MPaKTUYECKOW paboThl ¢ y4ETOM HMMEIOLMXCA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U IIPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paclMpATh paMKH  y4eOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEATIOYTEHUI;

JieNlaTh OCO3HaHHBIM BBIOOp, apryMEeHTUpOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTD 34 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIH OMBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO U NPOSBICHUIO SPYAMLMUA B 00JIacTH
(U3MKK, TOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTENbHBIA M KYJBTYPHBIN
YPOBEHb. .

AMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIIAM;

BIIQJIETh HAaBBIKAMU TO3HABAaTEIbHON pediaeKcuu Kak OCO3HAHMS
COBEpPUIAEMBIX JACHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB H
OCHOBaHU;

UCIIOJb30BaTh MNPUEMBI pedUIeKCUH JUIsl OLEHKUM CHUTyalud, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OLICHMBATh PUCKH W CBOEBPEMEHHO INPUHHMMATh PEIICHUS MO HX
CHWKEHUIO;

OPUHUMATh MOTHBBI M apryMEHTBhl APYIHMX IPU aHAJIU3E PpPe3yJbTaTOB
NEATENbHOCTH;

MPUHUMATH Ce0sl, MIOHUMAsi CBOM HEIOCTATKU U JIOCTOUHCTBA;

MPUHUMATh MOTHMBBI W ApPryMEHTBhl JPYTUX IPHU aHAJIU3€ PE3yJIbTATOB
NEATENBHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO APYTIHX HA OLIMOKH.

B npouecce 1ocTrKeHUs TMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MTPOTPAMMBI
mo (u3uKe I YpPOBHS CpEeIHEero oOmmero o0pa3oBaHUs y OOYyYaromuXxcs

COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJICKT, MIPEANOIararoIIHii
c(hOpMUPOBAHHOCTb:
CaMOCO3HaHUs,  BKJIIOYAIOIIETO  CIMOCOOHOCTh  TIOHMMAaTh  CBOE

OMOITMOHAILHOE COCTOSTHUE, BHJICTh HANpPABJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMECHHUE PHHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aJamTHPOBATHCS K
OMOITMOHAIBHBIM HM3MEHEHUSM ¢ TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;



BHYTPEHHEW MOTHUBALMH, BKIIFOYAIOLIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIN
U yCcexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXOIS U3 CBOUX
BO3MOKHOCTEM;

AMIIATUH, BKJIIOYAIOWIEH CIIOCOOHOCTh TMOHMMATh AMOIMOHAIBHOE
COCTOSIHHUE€ JpPYIMX, YYHMTBIBAaTb €ro IpPU OCYLIECTBICHUH OOIICHHS,
CIIOCOOHOCTB K COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh  BBICTPAaUBATh
OTHOILIEHUS C IPYTUMHU JIFOJbMH, 3a00TUTHCS, IIPOSABIIATh UHTEPEC U Pa3pellaTh
KOH(QJIUKTBI.

IHPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 10 kiacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxkaTh C(POPMUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUM:

JE€MOHCTPUPOBATh HA MPUMEPAX poJib U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B PAKTUYECKON JEATEIIBHOCTH JIIOIEH;

YUUTBHIBaTh TPAHUIBl IPUMEHEHUS H3YUYEHHBIX (PU3NUYECKUX MOJIEIei:
MaTepuaibHas TOYKa, MHEpLMAJIbHAs CHCTeMa OTCYETa, aOCONIOTHO TBEPIOE
TEJIO, WACAJIbHBIA Ta3, MOJEIN CTPOECHUS Ta3oB, KUAKOCTEH W TBEPABIX TEIN,
TOYEYHBIN 3JIEKTPUUECKUN 3aps]l IPU pelIeHUH (U3UUECKUX 3aa4;

pacrio3HaBath (U3MYECKUE SIBICHUSA (MPOLECChl) U OOBICHATH HX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KMHETHUYECKOW TEOPHH CTPOCHMS
BELIECTBA W  JJIEKTPOJMHAMHUKH: PABHOMEPHOE U  PaBHOYCKOPEHHOE
NPSMOJIMHEMHOE JIBJKEHHE, CBOOOJHOE TMAaJIEHUE TeJ, JBWKEHUE [0
OKPY>KHOCTH, HWHEpLUs, B3auMoJeWcTBHE Tel, auddy3us, OpOyHOBCKOE
JBUKEHHUE, CTPOEHUE JKUJIKOCTEH U TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel Mpu
HarpeBaHuM (OXJaXKJICHUH), TEIJIOBOE PaBHOBECUE, HCIIAPEHHE, KOHJIEHCAIHs,
IJIaBJICHUE, KPUCTAJUIM3alMs, KHUIEHWE, BIJIAXXHOCTh BO3AYyXa, MOBBILICHUE
JABJIEHUS Ta3a IpPU €ro HArpeBaHWU B 3aKPBITOM COCYAE, CBS3b MEXKIY
IapaMeTpaMu COCTOSIHMS Ta3a B  HM30IPOILECCaX, DJJIEKTpU3alus  Tel,
B3aMMO/ICVICTBUE 3aPSIIO0B;

OTNUCHIBATh MEXAaHUUYECKOE JBUKEHHE, UCTIONb3Ys (PU3NYECKUE BETUUYHUHBIL:
KOOpAWHATA, IyTh, NEPEMEIICHHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, CUJa,
UMITyJIbC ~ T€Ja, KUHETHUYECKass  JHeprusi, MOTEHUUaJbHas  JHEprus,
MexaHu4yeckass paboTa, MEXaHMYeCKas: MOLIHOCTb; MPHU OMHUCAHUU MPABUIBHO
TPAKTOBATh (DPU3MUECKUIH CMBIC] UCHOJIb3yEMbIX BEJIMYUH, UX O0O3HAUYEHUS U
€IMHULIbI, HAXOUTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (U3NYECKYIO BETUUUHY
C IpYTMMH BEIMUYHMHAMH;

OMKCHIBATh M3YyYEHHBIE TEIUIOBbIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUA,
UCHONB3Ysl (UM3MUYECKHE BEIMYMHBI: JaBJICHHUE Tasza, TeMIepaTrypa, CpeaHss
KUHETHUYECKas SHEPrHUs Xa0THYECKOTO JBUKEHUS MOJIEKYI,
CpeHEeKBaJpaTU4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprus, padora Traza, KOIPPUIMEHT TOJIE3HOrO0 JEHCTBUS TEIJIOBOIO
JABUTATENS; TMPU ONHUCAHUU TPABUIBHO TPAKTOBATh (DU3MUECKUNA CMBICTT
MCIIOJIb3YEMBIX BEIUYMH, WX OOO3HAUCHHS M €IUHUIIbI, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIHMUMHAM;

ONMKCHIBATH  HM3YyYEHHbIC  JJIEKTPUYECKHUE CBOMCTBAa  BeEIIECTBA WU
AJIEKTPUUYECKUE SIBJICHUS (TIPOILIECChI), HCMOJB3Yysl (U3UYECKUE BEIUYUHBI:
ANEKTPUUECKUH 3apsijl, NEKTPUUECKOE 10JIE, HAIPSHKEHHOCTD ITOJIS, TOTEHIUAL,



pPa3HOCTh MOTEHIMAJIOB; MPH OMHCAHUM MPABUIBHO TPAKTOBATH (U3MUYECKUM
CMBICJI HCTIOJb3YEMBIX BEIIMYUH, UX O0O3HAYCHUS W E€JUHUIIBI;, YKa3bIBaTb
dbopMyIbl, CBSI3BIBAIONIME JAHHYIO (PU3UYECKYIO BEIUYMHY C JIPYTUMU
BEIIMYUHAMU;

aHAIM3UPOBaTh  (U3NYECKUE TPOLECChl U SIBICHUSA, HCIOJb3YA
¢u3nyueckre 3aKOHbl W MPUHIUIBI: 3aKOH BcemMupHoro tsroteHus, [, 11 u |1l
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHS MEXaHUYECKOW OHEpPruu, 3aKOoH
COXpaHEHUsI UMITYJIbCA, MPUHIUI CYNEPIO3ULIUUA CUJ, IPUHIUIT PABHOMPABHUS
WHEPLUATBHBIX CHUCTEM OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOpHIO
CTPOCHHSI BEIIECTBA, ra30BbI€ 3aKOHBI, CBSI3b CPEAHEN KMHETHUYECKOW >HEpPTUu
TEIJIOBOTO JIBUKEHUS MOJIEKYJ ¢ aOCOJMIOTHOM TeMIEpaTypoid, MEepBbIM 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHMs DJIEKTPUUYECKOIro 3apsiia, 3akoH KyroHa,
MIPU 3TOM Pa3jNyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE
BBIPa)KEHHE U YCIOBHS (TpaHUIlbl, 00J1aCTH) NPUMEHUMOCTH;

OOBSICHATh OCHOBHbIE TPUHIUIBI JEUCTBUS MAIIWH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3nuyaTh YCIOBHS MX OE€30MMACHOTO MCHOJIb30BaHUS
B IIOBCEJITHEBHOM KU3HU;

BBITIONHATh IKCHEPUMEHTHI 10 HCCIECIOBAHUIO (DU3MUECKUX SBICHUHA U
MIPOLIECCOB C WCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHM, MPU ITOM
dopMynupoBath mnpoOieMy/3azady M TUIOTE3Y Y4eOHOro HSKCIEPHUMEHTA,
coOupaTh YCTAaHOBKY M3 HPEJIOKEHHOIO O0OpYIOBaHMs, MPOBOJIUTEH OMBIT U
bopMyJIMpPOBaThH BHIBOIHI;

OCYIIECTBIISITh MPSIMBIE M KOCBEHHBIE M3MEPEHHS (PU3UUYECKUX BEITUYHH,
Ipy 3TOM BBIOMpPATh ONTHUMAIBHBIM CHOCOO H3MEPEHHS M HCIHOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH U3MEPEHUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIMUYMHAMHU C
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH, IPH 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
¢uKcHpoBaTh pe3yJabTaThl MOJYUYEHHOW 3aBUCUMOCTH (DU3MUECKHX BEIUYUH B
BU/JIe TaONIUIl U TpaUKOB, A€TIaTh BEIBOJBI IO pe3yIbTaTaM UCCIIeI0BaHMUS,

co0roAaTh MmpaBmiia O€30MaCHOTO TPyia IPU MPOBEIECHUHN HCCIEI0BaHUN
B paMKax Y4yeOHOIo 3KCIEPUMEHTA, YU4EOHO-UCCIEA0BATEIBCKOW U MPOEKTHOM
ACSITENBbHOCTH  C  HMCTIOJB30BAHUEM  U3MEPHUTENBHBIX  YCTPOHCTB U
11abOpaTOPHOro 000PyAOBAHHS,

pemath pacu€THble 3aJayd C SIBHO 3aJaHHOM (U3NYECKOM MOJEIbIO,
UCTIOJb3Ysl (PU3NYECKUE 3aKOHbl M MPUHLUIBI, HA OCHOBE aHaIU3a YCIOBUS
3a1a4M BBIOMpPATh (DU3MYECKYIO MOJENb, BBIACIATh (PU3NYECKHE BEIMYHMHBI U
dopMyIbl, HEOOXOANMBIE ISl €€ PElIeHHs, MPOBOIUTH PAcuéThl U OIICHUBATH
PEaIbHOCTD MOJTYYEHHOTO 3HaYeHUs PU3NUECKON BEJTMUMHBI,

pemarthb KayeCTBEHHbIE 3aJ1auu: BBICTPAWBaTh JIOTUYECKA
HETPOTHUBOPEYMBYIO IIETIOYKY PACCYKIEHHI C OMOPON Ha M3YYCHHBIEC 3aKOHHI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

UCTIONB30BaTh  MPU  pEHICHHH  y4eOHBIX  3aJad  COBPEMCHHBIC
nHQOpMAIIMOHHBIE  TEXHOJIOTMH  JJIi  TOWCKa,  CTPYKTYpUPOBaHUS,
UHTEpPIpPETallUd M TPEACTaBICHUs y4eOHOW UM HAyYHO-TIOMYJIAPHOU
uHbOpMaIMK, TIOJYYEHHOW W3 Pa3IWYHBIX HCTOYHHKOB, KPHUTHYECKU
aHAJIM3UPOBATH MOTyYaeMyt0 HH(OPMAILIHUIO;

MPUBOJANTH TPUMEPHI BKIAJa POCCUMCKUX H 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLECCOB OKPYKAIOLIEr0 MHUPA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA,

MCTIOJb30BaTh TEOPETUUECKUE 3HAHUS IO (PM3HMKE B TIOBCETHEBHOM JKU3HU
Ui oOecriedeHust OE€30MAaCHOCTH TIpU  OOpallleHuu ¢ OpudbopamMu U



TEXHUYCCKUMH YCTPOUCTBAMHU, ISl COXPAHEHUS 370POBhS U COOITIOCHUS HOPM
AKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOILIEH CpeJie;

paboTaTth B TpYMNIE C BBINOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYMIBI, PAMOHATLHO PACIPEACNIATh OOS3aHHOCTH U
IJIAHUPOBATh ACATEIBHOCTh B  HECTAHIAPTHBIX CUTYyaIUsIX, aJCKBATHO
OLICHMBATh  BKJIaJ KaXJOr0 W3 YYaCTHUKOB TPYNIbl B  pelIeHUE
paccMaTpuBaeMoi pOoOIEMBI.

K xoniy obyuenus B 11 kiacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMECHHIN:

JEMOHCTPUPOBATH HA TPUMEPAX POJb U MeCTO (Pu3uku B (OPMHUPOBAHUN
COBPEMEHHOM HAay4YHOW KapTUHBI MUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B MPAKTUUYECKOU JEATENbHOCTH JIIOJIEH, IETOCTHOCTh U €IUHCTBO
du3nYeCcKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHWIIBI TPUMCHEHHUS W3YyYCHHBIX (DU3UYCCKUX MOJIEIICH:
TOYEYHBIN DJICKTPUYECKUN 3apsi, Jyd CBETa, TOYEUYHBI HMCTOYHUK CBETa,
sliepHasi MOJEJIb aToMa, HYKJIOHHAs MOJIeJh aTOMHOTO Sipa NpHU PElIeHUU
bu3nUecKux 3aaay;

pacrio3HaBath (U3WYECKUE SIBJICHUSA (TMPOLIECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJICKTPOJMHAMHKHA M KBAaHTOBOH (U3HUKH: >SJIEKTpUUYCCKAS
IPOBOJIUMOCTbH, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEHCTBUSI TOKAa,
B3aMMOJICUCTBHE  MAarHUTOB, JJEKTPOMArHUTHAs  WHAYKIUS, JCUCTBUE
MarHuTHOTO IO Ha TIPOBOJHHUK C TOKOM U JBIDKYIIMHCSA 3apsf,
AIIEKTPOMATHUTHBIC KOJICOAHUS M BOJHBI, MPSMOJIMHEHHOE PACTIPOCTPAHCHHE
CBETa, OTPAKEHUE, MPETOMIICHHE, MHTep(DepeHIrs, Tu(PpaKUsl U NOIIpU3aLU
CBeTa, TUCTepcHs cBeTa, poTodniekTpudaeckuit 3¢dexT (hoTorddexT), cBeToBOE
JaBJICHUE, BO3HMKHOBEHHUE JIMHEMYAaTOTO CHEKTpa aroMa BOJOPOJA,
€CTECTBEHHAs U NCKYCCTBEHHAS PaIHOaKTHUBHOCTB;

OTKCHIBATh M3yYCHHBIC CBOMCTBA BEMIECTBA (DJICKTPUUECKHUE, MAaTHUTHBIC,
ONTHYECKHE, JJICKTPUYECKYI0  MPOBOJAMMOCTh  PA3jIMYHBIX  Cped) U
AIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONB3YsI (PU3UUECKUE BEIUYWHBI:
AIEKTPUYECKHUH 3apsl, CHUJIa TOKA, FJICKTPUIECKOE HANPSDKEHHE, dJICKTPUICCKOE
COTIPOTUBJICHUE, Pa3HOCTh TOTEHIIMAJIOB, 3JIEKTPOABWKYINAS Cuja, paboTa
TOKa, WHAYKIUS MAarHUTHOrO TojsA, cuia Awmmnepa, cuna JlopeHua,
WHAYKTUBHOCTh KATYIIKHA, SHEPTHsl DJIEKTPUUECKOTO M MArHUTHOTO TOJIEH,
NEPHUOJ U YacTOTa KoJieOaHUW B KOJIeOATEIbHOM KOHTYpE, 3apsijl U CHJIa TOKA B
MpoIecce TapMOHWYECKUX  DJIEKTPOMArHWTHBIX — KoJjieOaHW#, (oKycHoe
PACCTOSTHUE M ONTHYECKas CUJjIa JIMH3BI, TIPU OMUCAHUU MPaBUILHO TPAKTOBATH
(U3HUECKUIl CMBICT HCIIOJIb3YeMbIX BEITUYHH, UX OOO3HAUEHUS U EIUHUIIBI,
yKa3plBaTh (OPMYJIbI, CBS3BIBAIONIUE JAaHHYI (PU3WYECKYI0 BEIMYMHY C
JIPYTUMU BEJIMYUHAMH,

OMKCHIBATh HW3YYCHHBIC KBAHTOBBIC SBJICHUS M TMPOIECCHI, HMCIOIL3YS
(GU3MYeCKUEe BEJIMYHMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETAa, DHEPTUsl W WMMYJIbC (POTOHA, MEPUOJ TOJypacrana, dHEPrHs
CBS3M ATOMHBIX SjIep, NPH OINMWCAHWU MPaBUIBLHO TPAKTOBATh (PU3UUYECKUIA
CMBICJT HCIIOJIb3YEMbIX BEJIMYWH, WX OOO3HAYEHUS W CIWHHUIIBI, YKa3bIBaTh
(GOopMyJIBI, CBS3BIBAIOIINE JaHHYI (U3MUYECKYIO BEIWYUHY C JPYyTUMH
BEJTMYMHAMHU, BBIYUCIIATH 3HaUeHUE (PU3UYECKON BEIIMUNHBI,

aHAMM3UpOBaTh  (U3UYECKHME TPOIECChl M SIBICHUSA, HCIOIb3YS
¢u3nuecKre 3aKOHBI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEIHLHOTO U
napaJiyIeIbHOTO COCAMHCHHUS TPOBOJHHMKOB, 3akoH JDkoyms—Jlenna, 3akoH
ANIEKTPOMATHUTHON HMHAYKIMH, 3aKOH MPSIMOJIMHEHHOIO pacnpOCTpaHEHUs



CBETAa, 3aKOHBI OTPAXXEHHUS CBETA, 3aKOHBI MPEIIOMIICHUS CBETa, ypaBHEHUE
OiinmreniHa st GoTodpdexra, 3aK0H COXpaHEHUS! YHEPTUHU, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAHEHHUS DJIEKTPUYECKOTrO 3apsifa, 3aKOH COXpPaHEHHUS
MacCOBOTO YHUCIIA, MOCTYNAThl bopa, 3aKOH paiioaKTUBHOTO pacmaja, Mpu 3TOM
pasnauyaTh  CJIOBECHYIO (DOPMYJIMpPOBKY 3aKOHAa, €ro MaTeMaTU4YecKOoe
BBIPAKEHUE U yCIIOBUA (TpaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OMpeNeNsaTh HampaBlieHWEe BEKTOpa HWHAYKIMA MarHUTHOTO  TOJIA
IIPOBOJIHUKA C TOKOM, CHIIbI AMIIepa U cuiibl JIopeHiia;

CTPOUTh W OMUCHIBATh M300pa)keHHE, CO3/1aBaeMO€ IJIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHATDh JKCHEPUMEHTHI MO HCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
IIPOLIECCOB C KMCMOJB30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUMN: MPU ITOM
dbopmyampoBaTh TpoOieMy/3agady W THUIIOTE3y YYEOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYIOBaHUS, MPOBOIUTH OIBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHUS (DU3UUYECKUX BEIMYMH,
OpyU STOM BHIOMpPATh ONTHUMAJIBHBIA CIOCOO W3MEPEHUS U HUCIOJIb30BaTh
M3BECTHBIE METO/IBI OLICHKH ITOTPEMIHOCTEN U3MEPEHU;

MCCIIEIOBaTh 3aBUCUMOCTH (PH3UYECKHX BEIUYMH C HCIIOJIb30BAHUEM
OPSIMBIX W3MEPEHHI: TpPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATH
pe3yiabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH B BHUJIEC TAOJIUIl U
rpauKOB, ACNIaTh BRIBOBI ITO Pe3yJIbTaTaM UCCIICIOBAHNS;

cobJiroaTh paBuiia 0€30MacHOTO TPy/la MpU MPOBEICHUM UCCIEI0BaHUN
B paMKaxX y4eOHOIro HKCHEPUMEHTA, YU4eOHO-UCCIEA0BATEILCKON U MPOEKTHOMN
NESATEIPHOCTH € HCIOJB30BAHMEM  W3MEPUTEIBHBIX  YCTPOHUCTB U
11abopaTOpHOro 060pyA0BaAHMS,

pemarh pacuéTHbIe 3a/Jaddl C SIBHO 3aJaHHON (U3NYECKOM MOJECIBIO,
UCIIONB3ysl (M3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHalM3a YCJIOBHS
3a1a49M BBIOMpPATh (PU3MYCCKYIO MOJICNb, BBIACIATE (U3NYECCKHEC BEIMYHMHBI U
dbopMyIbl, HEOOXOUMBIE ISl €€ pEelIeHUs, MPOBOAUTH PACUYETHl U OIICHUBATH
PEeaTbHOCTh MOTYYESHHOTO 3HaYEHUS (DU3UICCKON BEITMUNHEI;

pemarh KauyeCTBCHHBIE 3a/1auu: BBICTPAaWBaTh JIOTUYECKA
HEMIPOTHBOPEUYMBYIO IETIOYKY PACCYKIECHUN C OMOPON HAa M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh ~ TPH  pEHIeHWH  y4yeOHBIX  3aJad  COBPEMEHHbBIC
nHOOpPMAIIMOHHBIC  TEXHOJIOTMH  JJI1  TIOMCKa,  CTPYKTYypHUPOBaHUS,
WHTEPOpEeTallMk W TPEACTAaBICHUS yYeOHOH W HAayYHO-TIOMYJISIPHOMN
uHbOpMaIINK, TIOJYYCHHOW W3 PaA3IMYHBIX HCTOYHUKOB, KPUTUYECKHU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOPMAIIUIO;

OOBSCHATh TPHHIMIBI JCUCTBUSA MAIIMH, MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB, pa3iauyaTh yCIOBUS WX O€30MacHOT0  WCIOJBb30BaHUS B
IMOBCEJHEBHOM KU3HU;

MPUBOJNTHh TPUMEPHI BKIAJa POCCUUCKUX H 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPY’KAIOIIETO MHPA, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA,

UCIIOJIB30BaTh TCOPETHUCCKUE 3HAHUS 10 (PU3UKE B MOBCEIHEBHOM YKU3HU
st obecrieueHus 06e30MacHOCTH  TpU  OOpalieHWuW ¢ [pudopaMu |
TEXHUYECKUMHU YCTPOUCTBAMH, JJII COXPAHEHUS 3I0POBBS U COOIIOJCHUS HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKPY KAIOILEH Cpeae;

paboTaTh B TPYMIIE C BBITOJHCHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh Pa0OTy TPYNIbI, PAMOHAIBLHO PaCHpeAeiaTh OOS3aHHOCTH U



IJIAHUPOBATh  JEATEIBHOCTh B  HECTAHJIAPTHBIX CHUTYalUSX, aJE€KBAaTHO
OLICHMBATh  BKJIAQJ  KaXJOT0 U3 YYaCTHUKOB TPYyHIbl B  pEIICHHE
paccMaTpuBaeMoi pOOIEMBI.



MPOBEPSIEMBIE TPEGOBAHUSI K PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOM

INPOI'PAMMBbI
10 KJIACC

Kox nposepsiemoro
pe3yJabrara

IIpoBepsiemble mpeAMeTHBIE Pe3y/IbTAThI 0CBOCHHS OCHOBHOI 00pa30BaTeJIbHOM NPOrPaMMbI
cpeaHero oouero oopa3oBaHus

10.1

JleMoHCTpHpOBaTh HAa TPUMEpPax poib U MeCTO (PHU3MKKM B (OPMHUPOBAHUH COBPEMEHHOW HAYYHOU
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUUECKOM NEATEIBHOCTH JIOACH

10.2

Y4uuThIBaTh TpaHUIBl NPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJeNieil: MarepuaiabHas TOYKa,
MHeplHalibHas cucTeMa OTcuéTa, aOCOIIOTHO TBEPAOE TENO, MACAIbHBIM Ta3; MOJEIU CTPOEHHs Ia30B,
KUAKOCTEN U TBEPJBIX TEJl, TOUEUHBIH AINEKTPUUECKUI 3apsi — IPU PELICHUH PU3NYECKUX 3a]1a4

10.3

Pacnio3naBate (Qusnueckue sBiaeHUs (MpoIECChl) W OOBICHATH WX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHHS BEIIECTBA U DSJEKTPOJAMHAMHUKUA: PABHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOJIHOE MaJeHHe Tel, ABM)KEHHE MO OKPYKHOCTH,
WHepIWs, B3auMmoieicTue Teir; auddy3us, OpOyHOBCKOE TBMKEHHUE, CTPOEHUE JKUJIKOCTEH M TBEPIBIX
Ten, u3MeHeHHe oObéMa Ten MpU HarpeBaHWM (OXJIAXKIEHUH), TEIJIOBOE pPaBHOBECHE, HCHAapeHUe,
KOH/JIEHCaIlUsl, TUIaBJIEHHWEe, KPUCTAJUTH3allMs, KUTIEHNE, BIAXKHOCTh BO3/lyXa, MOBLIIICHUE JABJICHUS Ta3a
MIPU €r0 HarpE€BaHMM B 3aKPBITOM COCYJI€, CBSI3b MEXIY MapaMeTpaMu COCTOSHHS ra3a B U30IPOLIECCax;
AIIEKTpU3alLUs TN, B3aUMOJIEICTBHE 3aps10B

10.4

OnuceiBaTh MEXaHWYECKOE JBIDKEHHE, HUCHOJdb3yd (u3Mueckue BETUYMHBL: KOOpAMHATA, IIyTbh,
IIEPEMENICHUE, CKOPOCTh, YCKOPEHHME, Macca Tend, CWJIA, HUMIYJIbC Tejla, KUHETHYeCKas DJHEprus,
MOTEHLIMaIbHAas SHEPrUsi, MEXaHu4yeckas paboTa, MeXaHHUYecKas MOUIHOCTh; MPU OMUCAHUH MPABHIBHO
TPaKTOBaTh (DPU3MYECKHI CMBICI HCIOJNb3YEMBIX BEIMYUH, UX OOO3HAYEHHS M EJUHHULBI, HAXOJIUTb
(dbopMyIIbl, CBS3BIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIMUMHY C IPYTMMH BETUYMHAMU

10.5

OmmceIBaTh HN3YYCHHBIC TCIIJIOBBIC CBOICTBA TE€I H TEIJIOBBIC SABJICHUA, HCIIOJIB3YyS (1)I/I3I/I‘—ICCKI/IG
BCJIMYMHBI: OABJICHUC Ta3ad, TCMIICpAaTypa, CpCAHAA KHHCTUYCCKAsd SHCPIrUusA XaOTHYCCKOI'O ABUKCHUA




MOJIEKYJI, CPEIHEKBaIpaTHU4Has CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPECHHSAS DJHEpPrus,
pabota ra3za, KOX(pQHUIHMEHT MOJE3HOTO ACWCTBHUS TEIJIOBOTO JBMUIATessl; NMPU OMNUCAHUU MPABUIHHO
TPAaKTOBaTh (DU3UYECKHH CMBICI MCIIOJIb3YEMbIX BEJIWYMH, MX OOO3HAUYEHUS M EIMHULIbI, HAXOAUTh
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETMYUHY C IPYTUMHU BEIMYMHAM

10.6

OnuceiBaTh M3YyYCHHBIC SJICKTPUUYECKHE CBOWMCTBA BEUIECTBA U DJIEKTPUUECKHE SIBIICHUS (IIPOLIECCHI),
UCTIONB3Ys (PU3UYECKUE BEITMYMHBI: DJIEKTPUUECKHUH 3apsijl, JIEKTPUUECKOE T0JIe, HANMPSHKEHHOCTD OIS,
MOTEHIIMAaN, Pa3HOCTh MOTEHIMAJOB; MPU OMUCAHUHM NPABWIBHO TPAKTOBaTh (DU3MUECKHUA CMBICI
WCIIOJIB3YEMBIX BEIIMYMH, UX O003HAUYCHUS] W €AUHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(bU3NYECKYIO BEIMYUHY C APYTUMU BETMUYNHAMU

10.7

AHAIM3UPOBATh (PU3NYECKUE MPOLIECCHl U SBICHUS, UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIMIIBL: 3aKOH
BcemupHoro tarorenus, I, II u Il 3akonbl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM SHEPIrUuH, 3aKOH
COXpaHEHHUs MMITYJIbCA, MPUHLMI CYNEPIO3ULMHU CHJI, MPUHIMI PABHONPABHUS MHEPLUUAIBHBIX CHCTEM
OTCU€Ta; MOJIEKYJSIPHO-KUHETUYECKYIO TEOPUIO CTPOECHUS BEILECTBA, ra30BbI€ 3aKOHBI, CBA3b CpeAHEH
KHHETHYECKOW DHEPTrUU TEIJIOBOTO JBMKEHHUS MOJEKYJ ¢ aOCONIOTHON TeMmIepaTypou, MepBbId 3aKOH
TEPMOJMHAMHUKH; 3aKOH COXPAHEHHUs HIIEKTPUYECKOro 3apsnaa, 3akoH KyJoHa; Mmpu 3TOM pasziuyaTh
CJIOBECHYIO (hOPMYJUPOBKY 3aKOHA, €r0 MaTeMaTHYE€CKOE BBIPAKEHUE U YCIOBUA (TpaHUIIbI, 00JIACTH)
IIPUMEHUMOCTH

10.8

OOBSICHIATH OCHOBHbIE MPHUHILMIBI JEHCTBUS MalIH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB; pa3inyarh
yCIIOBHS UX O€30M1aCHOT0 MCII0JIb30BaHMsI B TOBCETHEBHOM KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI 110 MCCIIEOBAHUIO (U3UYECKUX SBICHUNH M MPOIECCOB C MCIIOJIb30BAaHUEM
MPSIMBIX U KOCBEHHBIX U3MEPEHHI; IpH 3TOM (OpMYIUpPOBaTh MpodiaemMy (3a1ady) U TUIIOTE3y yueOHOro
HKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOr0 OO0OpYAOBaHMs, IPOBOAUTH OMBIT H
(bopMyTUPOBaTh BHIBOIBI

10.10

OcymliecTBisITh TNpsIMbIE U KOCBEHHblE M3MEpEHUsS (PU3MUECKHX BEIMYMH; IpPH 3TOM BBIOUPATH
ONTUMAJIBHBIA CHOCO0 M3MEpEHHs] M UCMOJIb30BaTh M3BECTHBIE METOJbl OLEHKU TMOrpeIHocTei
U3MEpEHUI

10.11

I/ICCJIGIIOBaTI: 3aBUCUMOCTH MCKIY (I)I/I3I/I‘-IGCKI/IMI/I BCIIMYMHAMU C UCIIOJIB30BAHUCM IIPSAMBIX H3M€p€HHI>i;




Opd 3TOM KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATh pe3yJdbTaThbl IOJYYEHHOW 3aBUCUMOCTH
(bU3HYECKUX BEIMYMH B BHJIE TAOIUI] ¥ TpapUKOB, EJIaTh BBIBOJIBI 10 PE3yIbTaTaM HUCCIICTOBAHMS

10.12

Cobumoate mpaBuia 0€30MacHOrO TpyJAa NpU MPOBEACHUHM HCCIENOBaHUI B paMkKax ydeOHOro
OKCIIEPUMEHTa, Yy4eOHO-UCCIIEIOBATEILCKOM ¥  MPOCKTHOW  JEATEIILHOCTH C  HCIIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemats paC‘IéTHHe 3a7a4M C SIBHO 3aJlaHHOMU (I)I/I3PI‘ICCKOI>'I MOZCIIbIO, UCIIOJIB3YA (1)I/I3I/IIICCKI/IC 3aKOHBI 1
MPUHIMUIIBI; HA OCHOBC aHAJIM3a YCJIOBUSA 3ada4n BI>I6I/IpaTI) (1)I/I3I/II-IGCKYIO MOJACIb, BBIACIATDH (1)I/I3I/III€CKI/I€
BCIIMYHHBI U (I)OI)My.TIBI, H€O6XOI[I/IMBIG s eé PCUICHH:, ITPOBOJAUTDH paC‘{éTH H OCHHBATb PCAJIbHOCTDH
MNOJIYUYCHHOT' O 3HAaUCHUA (1)I/I3I/I‘ICCKOI71 BCINYHHBI

10.14

Pemare kaueCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTUYECKU HEMPOTHBOPEUHMBYIO LEMOYKY PACCYKICHHUH C
OTOPOY HA U3yUEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SABICHUS

10.15

Hcronp30BatTh MpH pelIieHu yueOHBIX 337ad COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUH IS TTIONCKA,
CTPYKTYPHUPOBAHUS, UHTEPIIPETALMM U MpPEJCTaBICHUs y4eOHON M HayyHO-NOMYJsIpHON HHpopMaiuu,
MOJTyYE€HHOM U3 pa3IM4HbIX HCTOYHUKOB; KPUTHUECKH aHAIU3UPOBATh MOIyYaeMyto HH(OpMALINIO

10.16

[TpuBOIUTE NpUMEpPHI BKJIAJa POCCUHCKUX M 3apyOekHBIX YUEHBIX-(QU3MKOB B DPAa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH

10.17

Hcnonp3oBarh TeopeTHueckre 3HaHUS 10 (U3MKEe B TOBCETHEBHOW JKM3HU IS OOECTeUeHUs
0€30MMacHOCTH MPH OOpaIeHUH ¢ TPHUOOPaMU U TEXHUYECKUMH YCTPOHCTBAMHU, JIJISI COXPAaHEHUS 3T0OPOBBS
U COOJIIOIEHHSI HOPM AKOJIOTUYECKOTO MOBEJCHUS B OKpY KaIoIlel cpeae

10.18

PaboraTe B rpyIme ¢ BHIMOJHEHHEM DPA3IMYHBIX COIHAIBHBIX DPOJIEH, TUIAHUPOBATH PAabOTy TPYIIIHI,
panroOHAJIBHO pacpeaciiaThb 00s13aHHOCTH U IUTAaHUPOBATh ACATCIIBHOCTh B HECTAHJAAPTHBIX CHUTYyaAlUAX,
aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOTO U3 YYAaCTHUKOB TPYIIBI B pEIICHHE paccMaTpUBaeMoOi
po0IeMbI




HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KITACC
Kon Kox nposepsiemoro
IIpoBepsiemble 3JIeMEHTBI CO/IEPKAHUSA
pasnesa 3J1eMeHTa
OU3NKA U METO/IbI HAYYHOI'O [IO3HAHHMA
®dusuka — Hayka o npupoje. Haydnsle METOAbl MO3HAHUS OKPY’KAIOLIEro MHpA.
11 Posb sKcnepuMeHTa U TEOpUU B MPOLECCE MO3HAHUS MPUPOAbL. DKCIEPUMEHT B
busnke
1
MogenupoBanue (QU3MUECKUX sIBJIEHUH U 1mpoueccoB. HayuHble TMIOTE3BI
12 ®dusnueckue 3aKOHBI U TEOpPUH. | paHHIBI MPUMEHUMOCTH (DPU3UYECKHX 3aKOHOB.
' [Tpunuun cootBercTBUs. Poib u Mecto ¢u3uku B (HOpMHUPOBAHUHM COBPEMEHHOM
HAy4YHOW KapTUHBI MUpPa, B IPAKTUYECKON AESITEIbHOCTH JIFOAEH
2 MEXAHUKA
2.1 #HHHParHH#KITHEMATUKA
211 Mexanuueckoe  aBwkeHHE. OTHOCUTEIBHOCTb  MEXAHWYECKOIO  JIBUKEHHS.
o Cucrema orcuéra. TpaekTopus
[Tepemenienune, ckOpocTh (CpeliHss CKOPOCTh, MTHOBEHHAs: CKOPOCTh) U YCKOPEHHUE
2.1.2 MaTepuadbHOW TOYKH, MX MPOEKIUM Ha OCHU cucTeMbl KoopauHat. CroxkeHue
NIEPEMELIEHUI U CI0XKEHUE CKOPOCTEN
PaBHOMEpHOE W paBHOYCKOpEHHOE IMpsIMOJMHEHHOe JBuxkeHue. ['paduku
213 3aBHCUMOCTH KOOPJMHAT, CKOpPOCTH, YCKOpPEHHUS, IMYTH U IEpEMEIICHUS
MaTepuaIbHOW TOUYKU OT BpEMEHHU
214 CBobogHoe mageHne. Y CKOpeHHe CBOOOTHOTO TTaJICHHS




KpHBOJ'IPIHGfIHOC JABUXKCHUC. PaBHOMepHOG JABHMXKCHUC MaTepHaHBHOﬁ TOYKH IIO

2.15 OKPY)KHOCTU. YTJIOBasi CKOpPOCTb, JMHEHHas cKopocTb. llepnoxg u wacrora.
L{eHTpOCTpEMUTENBHOE YCKOPEHHE
916 TexHnyeckue ycTponCcTBa: CIIUIOMETP, ABH)KEHNUE CHAPA/IOB, LIEITHbIE U PEMEHHBIE
o nepeaau
[TpakTnyeckue paboThl. I3mepeHne MrHOBeHHOH ckopoctu. MccnenoBanue
COOTHOIIEHUS MEXJy IyTAMH, NPOMIECHHBIMH TEJIOM 3a I0CIel0BaTeIbHbIE
2.1.7 paBHbIE MPOMEXKYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JIBUJKEHUH C HayaJbHOUN
CKOpPOCTBIO, PaBHOW HYJ0. M3yyeHue NBHKEHUs IMIAPUKA B BS3KOM MKUJKOCTH.
W3yuenune qBUKEHUS Tesa, OpPOLIEHHOTO TOPU30HTAIBHO
2.2 H##HPariH# IMHAMUKA
291 ITpunuun otHocurensHocT ['anuites. Ilepseiii 3akoH Herorona. MuepunansHbie
o CHUCTEMBI OTCUETa
2.2.2 Macca tena. Cuna. [IpuHiun cynepno3uiyu Cuil
923 Bropoii 3akoH HproTOHa 11 MarepuanbHOM TOYKH B MHEPLUAIBHOU CHCTEME
o orcuéra (MCO). Tperuii 3akon HpioTOHA 11 MaTepUaTbHBIX TOYEK
924 3akoH BceMupHoro TsaroteHus. Cuna Tspkectu. IlepBas kocMHuueckas CKOPOCTb.
o Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusa. Cyxoe TpeHue. Cuna TPEHUs CKOJBXKEHUS M CUJa TPEHUS IMOKOS.
2.2.6 Koadduuument tpenus. Cuna conpoTUBICHUS NPU JBMKEHUH Tela B JKUIKOCTH
WY Ta3e
2.2.7 [TocTynaTensHoOe M BpalaTeabHOE JBHKEHUE a0COIIOTHO TBEPIOTO Tena
2.2.8 MOMEHT CHJIbI OTHOCUTEIBHO OCH BpamieHus. [1neuo cuibl. YcinoBus paBHOBecHs




tBEpaoro tena B ICO

229 TexHuyeckue yCcTpoicTBa: MOAILUIIHUKY, IBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB
[Tpaktuyeckue pabotrel. M3yueHue nBUKEHUs OpycKa MO HAKJIOHHOW IUIOCKOCTH
1oJ JefiCTBUEM HECKOJIbKUX cuil. VccienoBaHue 3aBUCUMOCTH CHJI YHPYTOCTH,

2.2.10 BO3HUKAIOIIUX B AehopMHUpyeMOl NPy UHE U PE3UHOBOM 00paslie, OT BETHUYUHBI
ux aedopmaruu. VccnepoBanue ycaoBUid paBHOBECHS! TBEPAOTO Tea, MMEIOIIETO
0Cb BpaICHHS

3AKOHbI COXPAHEHUN S B MEXAHUKE
31 Hmnynbe MaTepranbHON TOYKH, CHCTEMBI MAaTepHAIIBHBIX TOUEK. IMITyIIbC CHITBI 1
o V3MEHEHHE UMITYJIbCa Tela

2.3.2 3akoH coxpanenus umnyisca B UCO. PeakTuBHOE IBUXKEHNE

2.3.3 PabGota cubl

234 Mo1uHOCTb CHJIBI

2.3.5 Kunernueckast s3Heprust MaTeprUaIbHONW TOYKH. TeopeMa 0 KHHETHYECKOM dHEPTrun

236 [TorenunanbHas 3Heprus. [loTeHuumanbHas SHEPrus ynpyro AepopMUPOBaHHOM

2.3 o npyxuHsl. [loTeHIManbpHas SHEPrus Teaa BOJIU3H MOBEPXHOCTH 3eMIIH
[ToreHnmanbHple W HEMOTEHIMATIbHBIE CHIIBL. CBs3b paOOTHl HETOTEHIHMAIBHBIX

2.3.7 CHJI C M3MEHEHHEM MEXaHWYECKOH HSHEepruu CUCTEeMbI Tel. 3aKOH COXpaHEeHHUs
MEXaHUYECKOW YHEPTUn

2.3.8 Vrpyrue v Heynpyrue CTOJIKHOBEHUS

939 TexHU4ecKue YCTpPOMCTBA: JABUKEHUE PAKET, BOJOMET, KOIEp, MPYKUHHBIN

s HHACTOJIET
2310 [TpakTnyeckue paboThl. M3ydyeHue CBA3M CKOPOCTEH TeNl MpH HEYNPYroM ynuape.

HCCJ’IGI{OBaHI/Ie CBs3HU pa6OTI>I CHJIBI C U3MEHEHHEM MEXaHNYSCKOU OHEPIuM TCIa




MOJIEKVYJISIPHAS ®U3UKA U TEPMOJANHAMUKA

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU

OCHOBHBIE TOJOXEHUS MOJIEKYJISIPHO-KMUHETUYECKOW  Teopuu. bpoyHOBCKOe

311 newkenue. Auddysus. Xapaktep NIBUKCHHUS U B3aUMOJICHCTBUS YaCTHII BEIIECTBA

312 Mogenu cTpoeHHs Ta30B, KUAKOCTEH M TBEPABIX TET U OOBSCHEHHE CBOMCTB
o BELIECTBA HA OCHOBE DTUX MOJEIEH

3.1.3 Macca moueky:. Konugectso Bemectsa. [ToctossHHass ABoraapo

314 TemmoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana Temmeparyp
o Llenscus

31 315 Mogens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJSPHO-KHHETHYECKOM
' o TEOPUH UIEATBHOIO ra3a

316 AOcooTHas TeMITepaTypa Kak Mepa CpelHel KHHETHIECKOW YHEPTHU TETIIOBOTO
o nBUKeHUs yacTuil raza. [llkana remneparyp Kenbsuna

3.1.7 Vpasuenue Knaneiipona — Menneneesa. 3akon JlanbToHa

318 I"azoBbIie 3aK0HBI. M30mponeccsl B HI€aIbHOM ra3e ¢ IMOCTOSHHBIM KOJIMYECTBOM
o BEIIECTBA: M30TEPMA, U30X0pa, U300apa

3.1.9 TexHuueckue ycTpoicTBa: TepMOMETp, OapoMeTp

3110 [Tpaktudyeckne paboThl. V3MepeHne Macchl BO3MyXa B KIIACCHOH KOMHATe.
o HccnenoBaHue 3aBUCUMOCTH MEXKITy ITapaMeTpaMyu COCTOSHUS pa3peKEeHHOTO ra3a

3.2 OCHOBbBI TEPMOJJMHAMUWKN

321 TepMmonuHamMuyeckass cHCTeMa. BHYTpPEHHSSI DHEPrsi TEPMOJUHAMUYCCKON
o CHCTEMBI ¥ CIIOCOOBI €€ M3MEHEHUS

3.2.2 KosmdectBo TemioTel u padoTa. BHyTpeHHSS SHEPTUs OJHOATOMHOTO HACATLHOTO




rasa

Buasl  Temonepesayd:  TEIUIONPOBOAHOCTb,  KOHBEKLHMSA,  M3Iy4YCHHE.
3.2.3 Tennoémkocts Tena. YaenbHas TEIUIOEMKOCTh BellecTBa. Pacd€r komuuecTBa
TEIUIOTHI MIPH TEIUIONepeiaue
324 IlepBblil 3aK0OH TepMOAMHAMUKH. [IprMeHeHne TepBOTo 3aKOHa TEPMOAMHAMUKH K
o u3onpoueccaM. I'paduueckas uaTeprperanus padboTsl raza
TemoBble MamuHbl. [IpuHnune! neiictBus TemnoBblXx MamuH. [IpeoOpa3oBanus
3.25 SHEPruM B TEIUIOBBIX MammHax. KoaddummeHnt mone3noro aerictBus (manee —
KIIT) Teropoii mamunubl. [uka Kapuo u ero KIT/]
326 Bropoit 3akoH TepmoauHamuku. HeoOpaTuMocTh mpoleccoB B IPUPOJE.
o TemnoBble ABUTATENN. DKOJOTHUECKUE MTPOOIIEMBI TEINIOIHEPTETUKU
327 TexHuueckue yCTpoOicTBa:  JBUTaTellb BHYTPEHHErO  CropaHusi, ObITOBOM
o XOJIOJUJIBHUK, KOHIUIMOHED
3.2.8 [TpakTudeckue padboTsl. i3MepeHue yenbHol TenI0éMKOCTH
3.3 ATPEI'ATHBIE COCTOAHMA BEIHECBA. ®A30BBIE I[TEPEXO/IbI
331 [Tapoobpa3zoBanue u koHAeHcauus. Mcnapenue u kuneHue. YenbHas TEIUIOTA
s 1apooOpa3oBanus. 3aBUCHMOCTh TEMIIEPATYPBI KUTIEHHUS OT JaBJIEHUS
3.3.2 AOCOIOTHAS M OTHOCUTENTbHAS BIAKHOCTH BO3yxa. HackImeHHbIi map
333 Teépnoe Teno. Kpucrammmueckue u amop¢Hble Tena. AHHU30TPONHS CBOMCTB
o kpuctamioB. XKuakue kpucramibsl. CoBpeMEeHHbIE MaTepHaIb
3.34 [TnaBnenue u KpucTaIu3anus. Y ienbHas TeroTa miasienus. Cyonumanus
3.3.5 YpaBHeHUe TemI0BOro OanaHca
3.3.6 TexHuyeckue yCTpONCTBA: TUTPOMETP U NCUXPOMETP, KaTOPUMETP, TEXHOJIOTUU

NOJIy4YCHust COBpPCMCHHBIX MAaTCpUajioOB, B TOM 4YHUCJIC HAHOMATCpUAIIOB, U




HaHOTCXHOJIOT U

3.3.7 [TpakTuyeckue padboThl. I3MepeHne BIaXKHOCTH BO3TyXa
4 OJIEKTPOJJMHAMUKA
OJIEKTPOCTATHUKA
411 DneKTpu3aius Tel. DIeKTPHUUECKU 3apsii. [[Ba BUaa SIIeKTPUUECKUX 3apsI0B
412 IIpoBOIHUKY, TUIIEKTPUKH U TIOTYTIPOBOJHUKH
413 3aK0H COXPAaHEHHS IIEKTPUUYECKOTO 3apsiaa
4.1.4 B3aumogeiictBue 3apsaoB. 3akon Kymona
415 OnexTtpuueckoe 1none. Hanpsk€HHocTs  3nekTpuueckoro  mnoss.  [lpuHumn
cyneprno3uuy. JINHUM HanpsHYKEHHOCTH AJIEKTPUUYECKOTO OIS
a1 4.1.6 Pabota cui anekTpocrarnyeckoro nmosst. [lorennuan. PazHocTh MOTEHIIMATIOB
417 [IpoBOIHUKM W JOUDIEKTPUKM B IIOCTOSHHOM  3JIEKTPUYECKOM  IOJIE.
Jusnexkrpuyeckasi IpOHUIIAEMOCTD
418 OnexTpoéMkocTh. KoHaeHcaTop. ONeKTpOEMKOCTh IJIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsyKEHHOT0 KOHJEHCcaTopa
TexHnyeckue yCTpOWCTBA: DJIEKTPOCKON, JJIEKTPOMETP, JJIEKTPOCTaTUYECKast
419 3allMTa, 3a3eMJIGHHE DIEKTPONPUOOPOB, KOHIEHCATOp, KCEPOKC, CTPYHHBIN
MIPUHTEP
4.1.10 [IpakTuueckue padboTel. U3mepeHue 31eKTpoEMKOCTH KOHIEHCAaTOpa
4.2 IIOCTOSHHBIN SJIEKTPUYECKHNM TOK. TOKU B PA3JIMYHBIX CPEJIAX

421

VYcioBus CyliecTBOBaHUS MOCTOSTHHOIO 3JIEKTPUYECKOro Toka. MICTOYHMKM TOKA.
Cuna toka. I[locToSSHHBIH TOK

422

Hanpspkenue. 3akon OMa a1 yyacTka Lenu




4.2.3

3JI€KTpI/I‘-IeCKO€ COIIPOTUBJICHUC. Y aenpHOE COITPOTHUBJICHUC BCIICCTBA

424 ITocnenoBarenbHOE, MapaieIbHOE, CMELIAHHOE COEIUHEHUE ITPOBOIHUKOB
425 Pabota snexrpuueckoro Toka. 3akoH Jxoyis — Jlenma
4.2.6 MOIIHOCTB 3MEKTPUUECKOTO TOKA
anexkTpoBrkymias cuna (nanee — 9JIC) u BHyTpeHHEE CONPOTUBIICHUE UCTOYHUKA
4.2.7 Toka. 3akoH Oma I MONHOW (3aMKHYTOH) snekTpuueckoi memu. KopoTkoe
3aMbIKaHHE
428 DJNEeKTPOHHAs MPOBOJAUMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTH COIPOTHUBIICHUS
o METAILIOB OT TeMIeparypsl. CBEPXIPOBOIMMOCTD
429 DneKTpUuecKuil TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX ITyYKOB
4210 [TonynpoBonuuku. CoOCTBEHHAs M TPUMECHASI TPOBOIUMOCTH TOIYIPOBOTHHKOB.
o CaoiicTsa p-n nepexoa. [1onynpoBoHUKOBbIE TPHOOPHI
4211 ONEeKTPUYECKUH TOK B  DJJIEKTPOJIUTAX. OJIEKTPOJUTHYECKAss  AMCCOLIUALMS.
o DJIEKTPOIIN3
4912 OnexTpuueckuil Tok B razax. CaMoCTOSATENbHBIA U HECAMOCTOSITENIbHBIN pa3psi.
o PaznuuHble TUITBI cCaMOCTOATENBHOTO pa3psiia. MonHus. [Tna3zma
TexHn4yeckue yCTpONCTBA: aMIIEPMETP, BOJBTMETP, PEOCTaT, MCTOYHHUKH TOKA,
4213 AJIEKTPOHArpeBaTeIbHbIe MIPUOOPHI, IEKTPOOCBETUTEIbHbBIE TPUOOPHI, TEPMOMETP
o CONMPOTUBIIEHUS,  BAKyyMHBIM  JHOJ, TEPMHUCTOPHl U  (OTOPE3UCTOPHI,
MOJTyIPOBOIHUKOBBIH TMOJI, TaJbBaHUKA
[TpakTrueckue paboThl. M3yueHne cMemanHOro CoeIMHEHNs PE3UCTOPOB.
4.2.14 N3mepenne OJIC HCTOYHMKA TOKAa M €r0  BHYTPEHHETO  CONPOTHBIICHHUS.

Ha6.HIOIICHI/IC 9JICKTPOJIN3a




MPOBEPSEMBIE ITPEIMETHBIE PE3YJBTATBI OCBOEHUA OCHOBHOM OBPA3OBATEJBbHOM ITPOT'PAMMABI
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

11 KIIACC

Kox nposepsiemoro
pe3yJabrara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM 00pa30BaTe/IbHOM NMPOTrPaMMbl
cpeaHero oouero oopa3oBaHus

111

JlemMoHCTpHUpOBaTh Ha NpUMEpax pojiab U MecTo (U3UKU B (POPMHUPOBAHUM COBPEMEHHON HAyuHOU
KapTUHBl MHMpA, B PA3BUTUU COBPEMEHHOM TEXHUKM M TEXHOJIOTMH, B MPAKTUYECKOW NEATEIbHOCTU
JOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUpa

11.2

Y4uUTHIBaTh TPAHULIBI IPUMEHEHUS N3YUYSHHBIX (PU3NICCKUX MOJICIICH: TOUCUHBIH AIEKTPHUUECKUH 3apsi,
sJiepHas MO/IeIb aTOMa, HYKJIOHHAsi MOJIe/Ib @aTOMHOTO s/Jpa MPpH pelIeHuH (PrU3nIecKuX 3a1ay

11.3

Pacrnio3HaBaTh u3udeckue siBieHus (MPOIECChl) U OOBSICHATh MX HA OCHOBE 3aKOHOB JICKTPOAMHAMUKHI
M KBAHTOBOW (DM3WKH: DIIEKTpUUYECKasi MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUECKOE, MarHUTHOE
JIEMCTBUS TOKA, B3aMMOJICHICTBHE MarHUTOB, MJIEKTPOMArHUTHAs WHAYKIHS, IeHCTBHE MAarHUTHOTO TIOJIS
Ha TPOBOJAHMK C TOKOM M JBWXKYIIMHCS 3apsf], JJIEKTPOMAarHUTHbIE KOJeOaHUS U  BOJIHBI,
NPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTpakKeHHE, IpesoMIIeHue, nHTepepeHus, nudpakuus u
MoNIsIpU3alusl CcBeTa, aucnepcus cBera, Qoroanekrpudeckuii sddext (poroaddexr), cBeToBOE
JIaBJIEHUE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aToMa BOAOPOJAA, €CTECTBEHHAs W HCKYCCTBEHHAs
PalnoaKTUBHOCTh

114

OmmceIBaTh HU3Y4YCHHBIC CBOMCTBA BCIIIECTBA (3J'I€KTpI/I'-IeCKI/Ie, MaramMTHBIC, OIITUYCCKUEC, DJICKTPUUCCKYIO
MPOBOJIUMOCTh PA3IMUHBIX CPEN) U JIEKTPOMArHUTHBIE SIBIEHUS (TIPOLIECCHI), UCTIONB3Ys (prusnueckue
BEIIMYUHBI: DJIEKTPUYECKUN 3apsA], CHJIa TOKAa, DJJICKTPUYECKOE HAIPsSHKEHUE, JJIEKTPUYECKOE
CONPOTHUBIIEHUE, Pa3HOCTh moTeHnuanoB, DJ(C, pabora Toka, MHAYKIHS MAarHUTHOIO TMOJS, CHUJa
Awmrniepa, cuna JlopeHna, HHIYKTUBHOCTb KaTYLIKH, DHEPIHs DJIEKTPUYECKOIO MU MATHUTHOIO IOJIEH,
NepuoJl M YacToTa KOJIeOaHUH B KOJEOATeJIbHOM KOHType, 3apsii M CHjIa TOKa B IIpolecce
FapMOHUYECKHUX AJIEKTPOMArHUTHBIX KojeOaHWH, (POKYCHOE pacCTOsIHME M ONTHUYecKas Cujla JIMH3BI,
IIPY ONMCaHUU IPAaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCIOIb3yEMbIX BEJIMYMH, MX 0003HAYECHUS U




CIMHUIIBI; YKa3biBaTh (OPMYyJbl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMYUHY C JIPYTHMMU
BEJIMYMHAMU

11.5

OnuceiBaTh W3YYCHHBIC KBAHTOBBIC SIBIICHUS M MPOIECCHI, HCIONB3YsT (DU3MYECKHE BEITMYUHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETA, DHEPTHS U UMIYJIbC (OTOHA,
NEepUoJl TOJypacmlana, SHEeprus CBSI3M AaTOMHBIX SJIep; NpPH OIMCAaHWU TPABHIBHO TPAKTOBATh
(GU3HYECKUN CMBICT WCIOIB3YEMBIX BEIIMYUH, UX OOO3HAYCHUS W CAMHHWIIBI; YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO (DU3MYECKYIO BEJIMYWUHY C JPYTHMMH BEIMYMHAMH, BBIYHUCISATH 3HAYCHUE
(U3UYECKON BETMYUHBI

11.6

AHaM3UpoOBaTh (PU3MUECKUE TMPOLECCHl W SBICHUS, HCIONB3YS (PU3MUECKUE 3aKOHBI W TPUHIIMIIBL:
3ak0oH OMa, 3aKOHBI I10CJIEI0BATEIBHOTO U NapajlIeIbHOIO COEIMHEHNUS IPOBOAHUKOB, 3aKOH J>KOyIst —
Jlenia, 3aK0H 3J€KTPOMAarHUTHOM MHAYKIHUH, 3aKOH MPSMOJIMHENHOTO pacpOCTPaHEHUs CBETA, 3aKOHBI
OTpa)KE€HHsI CBETAa, 3aKOHBI IMPEJOMJICHUs CBeTa, ypaBHeHue OiHIITeHHa ans ¢orodddekra, 3aKoH
COXpAHEHUs DSHEPruu, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXPAHEHUs 3JIEKTPUUECKOIo 3apsija,
3aKOH COXpPaHEHHMsS MacCOBOTO 4MCJIA, NOCTyJaThl bopa, 3aKOH paMOaKTUBHOIO paclaja; MpH 3TOM
pasnnyath CIOBECHYIO (DOPMYJTUpPOBKY 3aKOHa, €ro MaTeMaTHYeCKOE€ BBIPRKEHHUE U  YCIIOBUS
(rpanu1Ibl, 06J1ACTH) TPUMEHUMOCTH

11.7

OrnpenensTh HAPABJICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TIOJISI IPOBOJHUKA C TOKOM, CHJIBI AMTiepa u
cuibl JIopeHna

11.8

CTpOI/ITB 1 OIIMCBIBATH I/1306pa)KeHI/Ie, CO31aBa€MOC€ IJIOCKHUM 3€pPKaAJIOM, TOHKOM JIMH30M

11.9

BbBINOMHATE 3KCIEPUMEHTHI 110 MCCIEAOBAHNUI0 (PU3NYECKUX SBJIEHUN M MPOIECCOB C MUCHOIb30BaHUEM
OpSAMBIX W KOCBEHHBIX M3MEPEHMH; MpH 3TOM (OPMYIMPOBATH MpobieMy (3agady) M TUIOTE3Y
y4e0HOr0 SKCIEPUMEHTA, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMs, IPOBOAUTH OMbBIT U
(bopMyaHpOBaTH BBIBOAI

11.10

OcyliecTBIsITh NpSIMbIE W KOCBEHHbIE HW3MEpEeHMs] (U3NYECKUX BEIWYMH; IpPU 3TOM BHIOUPAThH
ONTUMAJIBHBIA CHOCO0 W3MEPEeHUs M HCIOJIb30BaTh M3BECTHBIE METOJbl OLIEHKHU MOTPEUIHOCTEN
U3MEpEHUI

11.11

HCCJ’IGIIOB&TB 3aBUCUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJIMYHH C HUCIOJIBb30BAHUCM IIPAMBIX H3MepeHHf/'I; pu 3TOM




KOHCTPYUPOBaTh YCTaHOBKY, (PUKCHPOBATH DPE3YJbTAThl IMOJTYYCHHON 3aBUCUMOCTU (PUINUYECKUX
BEJIMYMH B BUJIE TaOIHII U TPadUKOB, ACNIaTh BBIBOJBI IO PE3YJIbTATaM UCCICIOBAHUS

11.12

Cobumonate mpaBuiia 0e30MacHOro TpyJda IMpU MPOBEACHUHM HCCIEIOBAaHUN B paMKax Y4eOHOTO
OKCIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIILCKON W TMPOEKTHOW JEATENIbHOCTH C  HCIIOJIb30BAaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

11.13

Pemats paC‘IéTHBIe 3aJda4u C sAIBHO SaHaHHOﬁ (1)PI3PI‘I€CKOﬁ MOZCIIbIO, UCIIOJIb3YA (1)I/I3I/I‘IGCKI/IG 3aKOHBI 1
IIPpUHIMUIIBI; Ha OCHOBE aHa/JIM3a YCJIOBHA 3aJdavu BBI6PIpaTL (bI/ISI/I‘-IeCKYIO MOACIb, BBIACIATH
(1)I/ISI/I‘ICCKI/I€ BCJIMYMHBI U (1)OpMy.]'IBI, H606XO,I(I/IMI>IG I e€ peIcHusd, MpOBOANTH paC‘IéTbI 1 OLICHHUBAThb
PCAIBLHOCTD MOJYUCHHOT'O 3HAUCHUA (1)PI3PI‘I€CKOI>1 BCIINYHHBI

11.14

Pemars kauecTBEHHBIE 3a7]a4M: BBICTPAUBaTh JOTMUYECKHA HEMPOTUBOPEUHUBYIO LIETIOUKY PACCYKICHHUM C
OTOPOY HA U3yUEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SABICHUS

11.15

Vcnonb3oBaTe NpU pelleHUMH Y4YeOHBIX 3a/7ad COBPEMEHHblE HH(OPMALMOHHBIE TEXHOJOIMU JUIs
MOKMCKA, CTPYKTYPHUPOBAHUS, HHTEPHpPETAUMU M TMPEACTABICHUS Yy4eOHOW W HayuyHO-TIOMYJISpHOU
uHpOpMallMY, MOJYYEHHOM M3 pa3iMYHbIX HCTOYHUKOB, KPUTUYECKH AHAIM3HPOBATH I0JIyYaeMYIO
MHpOpMaINIo

11.16

OOBSACHATH MPUHLMUIIBI JEHCTBUS MalllMH, MPUOOPOB U TEXHUYECKUX YCTPOICTB; pa3inyarh yCIOBUS UX
0€301acHOr0 UCIOJIB30BAHUS B TIOBCEAHEBHOM KU3HU

11.17

[TpuBOANTE MpHUMEPH! BKJIaJa POCCUICKUX M 3apyOeKHBIX Y4EHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH

11.18

Hcnonp30BaTh TeOpeTHUECKHWE 3HAaHUS N0 (U3WKE B TOBCEAHEBHOW JKM3HU [UIS OOecreueHUs
0e30macHOCTH TpH OOpalleHHH C TPHOOpaMU W TEXHUYECKUMH YCTPOMCTBAMH, ISl COXpaHEHUS
3JI0POBBS U COOJTIO/ICHUSI HOPM DKOJIOTUYECKOTO TMOBEACHHSI B OKPY>KaIOIIEH cpesie

11.19

PaGortate B rpynme c BBIOJIHEHHWEM DPa3IMYHBIX COLMAIBHBIX pOJIEH, TUIAHUPOBATh PabOTy TPYIIIBL,
palMOHAIIBHO paclpeeNiaTh 005 3aHHOCTH U TUIAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYaLUsX,
aJIeKBaTHO OIICHUBATh BKJIAJ] K&XKJIOTO U3 YUaCTHUKOB TPYIIIHI B PEIIEHUE pacCMaTpUBaeMO MpoOIeMbl




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

11 KJIACC
Kon
Koanposepsiemoro 3j1emeHTa IIpoBepsiemMble 1eMEHTHI COAEPKAHUS
pa3aena
4 OJIEKTPOJIMHAMUKA
4.3 MAT'HUTHOE ITOJIE. DJIEKTPOMAT'HUTHA S MTHAYKLS
431 TTocTtossHaBIE MAarHUTHL. B3anMoneicTBHUE ITOCTOSHHBIX MATHHUTOB

MarnutHoe nosne. BeKkTop MarHUTHOW MHAYKUIMH. [IpuHIuI cyneprno3unuu.
4.3.2 JIuHuy MarHuTHOW MHIYKUMH. KapTWHa JNMHUN MarHUTHOM MHIYKLIMH ITOJIS

IIOCTOSIHHBIX MarHuToOB

MarautHoe 1ojie HMpOBOAHMKA C TOKOM. KapTWHa nuHMI 1NOJSA UIMHHOTO
4.3.3 IIPSAMOTO IIPOBOJHHMKA M 3aMKHYTOI'O KOJIBLEBOIO IIPOBOJHHMKA, KATYIIKH C
TokoM. OnbIT DpcTena. B3aumoeiicTBre NpoBOJHUKOB C TOKOM

4.3.4 Cuiia Amriepa, €€ MOIyJb U HalIpaBJICHUE

435 Cua Jlopennia, e€ Mo1y/ib ¥ HampaBlieHue. [|BukeHne 3apssKeHHON YaCTHIIbI
o B OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuibl Jlopenna

4.3.6 SIBneHue 3eKTPOMarHUTHON HHAYKIUU

4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLUU

4.3.8 O/J1C nanykumn. 3aK0H AJEKTPOMArHUTHOU HHAYKIMK Dapajes

43.9 Buxpesoe anexkrpuueckoe nosie. 9J{C MHIYKIIMU B TPOBOJHUKE, IBUKYIIEMCS
o IOCTYIIATEIbHO B OJTHOPOJAHOM MarHUTHOM I10JIE

4.3.10 [IpaBuio Jlenna




4311

WNunykTuBHOCTE. SIBNeHue camonnaykuuu. I1C caMOMHIyKIMU

4.3.12 DHeprus MarHUTHOTO IOJISI KATYIIKU C TOKOM
4.3.13 DNEKTPOMarHuTHOE T0JIe
4314 TexHudyeckue  yCTpOWCTBA:  IOCTOSHHBIE  MAarHUTBI,  AJIEKTPOMArHUTBHI,
o AIIEKTPOBUraTENb, YCKOPUTENHN 3JIEMEHTAPHBIX YaCTHII, HHIYKIMOHHAS T1€Yb
[Ipaktnyeckue pabGoThl. M3ydeHHe MarHUTHOTO MOJIA KATYIIKA C TOKOM.
4.3.15 HccnenoBanue JeicTBUS TMOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue sBICHUS JIEKTPOMArHUTHON MHIYKIIUA
5 KOJIEBAHU A U BOJIHBI
5.1 MEXAHWYECKUE U DJIEKTPOMAT' HUTHBIE KOJIEBAHUA
511 Konebarenpnass  cucrema.  CBoOommble  Konebanus.  ['apMoHUYECKHe
o xone6anus. [lepuos, yacToTa, aMIIUTY1a U (aza KoaeOaHuit
512 [IpyxvHHBIA MaATHUK. MaTeMaTUYECKU MasTHUK
513 VYpaBHeHHne rapMoHHUYECKHX Kojebanuii. Kunematnyeckoe M JTHMHAMHYECKOE
o OnucaHue Kojie6aTeabHOro IBHKEHHS
[IpeBpatieHre sHEprur NpuU rapMOHUUYECKUX KosieOaHusaX. CBsI3b aMIUIUTY b
514 KoJie0aHUH MCXOJHOM BETUYMHBI ¢ aMIUIUTYJaMH KoJjeOaHUi e€ CKOpocTH U
YCKOpEHUsI
Konebarenbubiii koHTyp. CBOOOAHBIE 3JEKTPOMAarHUTHbBIE KojleOaHUS B
5.15 UeaIbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJOTHs MEXIY MEXaHMYECKUMH U
9JIEKTPOMArHUTHBIMH Kosebanusmu. @opmyna Tomcona
516 3aKOH COXpaHEHUs YHEPTUHU B UACATBHOM K0Jie0aTeIbHOM KOHTYpe
5.1.7 BeinyXIeHHBIC MexaHHdYecKue Kojebanus. Pezonanc. Pe3oHaHCHasT KpuBasl.

BoIHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUSI.




5.1.8

[lepemennsblit Tok. CUHYCOM1aIbHBIN IEPEMEHHBIN TOK.

Mo1HOCTh EPEMEHHOIO TOKA. AMIUIUTYJHOE U JECHCTBYIOIEE 3HAUECHUE

5.1.9
CHJIBI TOKA U HANPSHKEHUS
Tpancdopmarop. IIponsBoxacTBo, mepenadya u MOTPeOICHUE IIEKTPHUUECKOM
5.1.10 SHEPIrUuU. DKOJOTMUYECKUE PUCKU MPHU MIPOU3BOJICTBE IEKTPUUECKONW SHEPrUH.
KynbTypa ucnosb30BaHus 3JIEKTPOIHEPTUHU B IIOBCETHEBHOM YKU3HU
5111 TexHuueckue ycTpoicTBa: ceiicMorpad, SIEKTPUYECKUN 3BOHOK, JHHUHU
o aneKTporepeaay
[Ipaktuyeckue pabothl. McciegoBaHue 3aBUCMMOCTH IE€pUO/a  MajbIX
5112 KosiebaHUi Ipy3a Ha HUTHU OT JUIMHBI HUTH M Macchl rpysa. MccnenoBanue
o MEPEMEHHOT0 TOKA B IIETH U3 MOCIIEI0BATEIbHO COSMHEHHBIX KOHIEHCATOPA,
KaTyIIKA ¥ PE3UCTOpa
5.2 MEXAHWYECKUE U DJIEKTPOMAT' HUTHBIE BOJIHBI
521 MexaHn4eckue BOJHBI, YCIOBHS pacnpoctpaHenusi. [lepumon. CkopocTh
o pacrpocTpaHeHHsl U AJTUHA BOJIHBL [lonepednblie ¥ Mpo10JibHbIE BOJTHBI
5.2.2 WNuTtepdepennus u Audpakiyss MEXaHUUECKHUX BOJIH
523 3Byk. CkopocTh 3ByKa. [ poMKoCTh 3Byka. Beicota ToHa. TemOp 3Byka
DJEeKTPOMarHUTHBIC BOJIHBL. Y CIIOBHS HM3ITyYEHHS SJIEKTPOMAarHUTHBIX BOJH.
5.24 B3aumnas opuenrauus BekTopoB E, B U v B a/eKTpoMarHuTHOW BOJIHE B
BaKyyMme
CBolicTBa  3JIEKTPOMArHUTHBIX BOJIH: OTpakeHue, MPEIIOMIICHUE,
5.2.5 nonsipuzanus, audpakuus, uHTepdepeHus. CKOpocTh 3IEKTPOMArHUTHBIX
BOJIH
5.2.6 [[Ikama >7eKTPOMArHUTHBIX BOJH. [IprMeHEHHE AIEKTPOMArHUTHBIX BOJIH B




TEXHUKE U ObITY

[IpuHUMIBI paguocBsa3U U TeleBUeHUA. Paanonokanus. DNeKTpOMarHuTHOE

S2.1 3arpsa3HeHue OKpy Karoleit cpeibl
TexHuueckue yCTpoOiCTBa: My3BIKaJIbHBIE WHCTPYMEHTHI, YJIbTPa3ByKOBas
528 JMarHOCTUKA B TEXHUKE M MEIUIMHE, Pajap, pajluonpuéMHUK, TEIEBH30D,
anTeHHa, Tenedon, CBU-neup
5.3 OIITUKA
531 [IpsimosinHENHOE pacnpoCTpaHEHUE CBETA B OQHOPOIHOM cpeae. JIyd cBera
532 OTtpaxenue cBera. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHne n3o0pakeHui B
s IIOCKOM 3€pKaie
533 [Mpenomiienne cBeta. 3aKOHBI MPEJIOMIICHUS CBETAa. AOCONIOTHBINA TTOKa3aTelb
o IPETOMIIEHHST
534 [TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yrojl MOJHOTO BHYTPEHHETO
o OTpaKeHHs
535 Hucnepcus ceera. CioxHbIi coctaB 6eroro csera. L{ger
CoOuparomue u paccenBaronue JUH3bL. ToHKas TuH3a. DOKYCHOE pacCTOsHUE
536 U onTHYeckas cuia TOHKOM suH3bL. [locTpoeHne u3o0paxeHHi B
o coOMparomMx M pacceuBaromuX JuH3aX. PopMmyna TOHKOW JIMH3BI.
VBennueHne, 1aBaeMoe JTHH30H
5.3.7 [Ipenensl IPUMEHUMOCTH FEOMETPUUECKOM ONITHKH
Wntepdepennus cBera. KorepeHTHbIE HCTOYHUKU. YCIIOBHS HAOJIOJCHUS
5.3.8 MakCUMYMOB M MHHUMYMOB B MHTEpP(EpPEHIMOHHON KapTHHE OT JABYX
cHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB
5.3.9 Hudpakuus cBera. [Audpaxkumonnas pemérka. YcinoBue HaOIIOACHUS




[JIABHBIX MAaKCUMyMOB TIIpH TMaJEHUU MOHOXPOMAaTUYEeCKOro CBeTa Ha
TUGPAKIUOHHYIO PEIIETKY

5.3.10 [Tonsipuzanus ceeta
TexHuueckue ycTpoiicTBa: OuYkH, Jyma, (oToanmapar, OPOSKIUOHHBINA
5.3.11 ammapaT, MHKPOCKOIN, TEJIeCKOIl, BOJOKOHHAas OMNTHKA, JAUpaKIHOHHAs
peméTka, moIspouI
5312 [IpaxTuueckue pabotsl. U3mepenue nokasareis npenomiieHus. MccnenoBanue
CBOMCTB H300pakeHuil B inH3ax. Habntonenue aucnepcun ceera
SJIEMEHTbI CIIELITMAJIBHOM TEOPMM OTHOCUTEJILHOCTH
['panuubl IPUMEHUMMOCTH KJIACCMYECKOW MexaHuKu. llocTynartel Teopuu
6.1 OTHOCUTENILHOCTH: WHBAapPHAHTHOCTh MOJYJSL CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTENILHOCTH DUHIIITEIHA
6 6.2 OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeIJIEHHE BPEMEHU U COKpalleHHE
JUTAHBI
6.3 DHeprus ¥ UMITYJIbC CBOOOHOMN YaCTHUIIBI
6.4 CBsi3b Macchl € HEpPTrUen U UMIYJIBCOM CBOOOAHON YaCTHUIIBI. DHEPTUS TOKOS
CBOOO/IHOM YaCTHUIBI
7 KBAHTOBAS ®U3UKA
7.1 SJIEMEHTBI KBAHTOBOW OIITUKH
711 ®oronsl. Dopmyna [Inanka cBs3u SHEpruu GOTOHA C €r0 YaCTOTOU. DHEprus
Y UMIyJbC POTOHA
719 OTtkperTue u uccienoBanue Goroddpdexra. Onbitel A.I'. CtoneToBa. 3aKOHBI
dbotordpdexra
7.13 VYpaBuenune  OiHmreiina gt ¢orosdpdexta.  «KpacHas — rpaHuUna»




doroaddexra

714 Hasnenue ceeta. Onbitel [1.H. JleGenena
7.15 XUMHUYECKOE ACHCTBUE CBETA
716 Texuuueckue ycrpoicTBa: poTornement, GoTONATUUK, CONHEUHAss Oartapes,
o CBETOIHOJ
CTPOEHUE ATOMA
791 Mopenb atoma Tomcona. OnbiTel Pe3epdopa 1mo uccienoBanuio CTpoeHUs
o aroma. [1naHeTapHas MoJieslb aToMa
[Mocrynater bopa. M3mydenue u nornomieane (JOTOHOB MPH MEPEXOJIE aToMa C
7.2.2 OJTHOTO YpOBHSI 3HEpPruM Ha Jpyroil. Bumel crekrpoB. CrexTp ypoBHEH
SHEPIrUU aToMa BOAOPOa
7.2 723 BousHoBeie cBolicTBa yactull. Bosubl ne bpoitnist. KoprycKyJisipHO-BOJHOBOM
o nyamusM. Jludpakius 31eKTPOHOB Ha KPUCTAJLIaxX
794 CHoOHTaHHOE M BBIHY)XJICHHOE W3Iy4YCHHE. Y CTPOWCTBO M MPHUHIIMIT PaOOTHI
o nasepa
795 TexHuueckue yCTpONCTBA: CIEKTPAIBHBIA aHadu3 (CIEKTPOCKOM), Jasep,
o KBaHTOBBIH KOMIILIOTED
7.2.6 [IpakTuyeckue pabotsl. HabmoneHue nHeiiuaToro crnekrpa
7.3 ATOMHOE s/1PO
7.3.1 MeTo b1 HAOJTIOICHUS M PETUCTPAIIAHN 3JIEMEHTAPHBIX YaCTHII
7.3.2 OTkpeiTHE pagroakTUBHOCTH. OnbITh Pesepdopaa mo onpenesneHuto cocTaBa

PaAUOAKTUBHOI'O U3JIYUCHUA. CBoiicTBa aan)a-, 66Ta-, raMma-usJIyudCHUsA.
Brusaue pPaaAOaKTUBHOCTU HaA JKUBBIC OPTraHU3MbI




OTtkpeITHE TIPOTOHA M HeWTpoHa. HykionHas moxaenb smpa [erizenbepra —

733 NBanenko. 3apsn sapa. MaccoBoe uucio sapa. M3o0Tonsl
734 Anbga-pacrian. DJEKTPOHHBIA M TMO3UTPOHHBIA Oera-pacmaa. ['amma-
o U3IydeHHe. 3aKOH PauOaKTHBHOIO paciaia
7.3.5 DHeprus CBS3M HYKJIOHOB B sipe. SnepHbie cuibl. JledekT Maccer siapa
7.3.6 SAnepublie peakiuu. Jlenenue u CUHTE3 sAep
737 SAnepubiii peaktop. TepMosimepHsbiii cuHTe3. [IpoOaeMbl M TEPCIEKTHUBBI
o SIEPHON IHEPTETUKHU. DKOJIOTUYECKUE ACTIEKThI SACPHON SHEPreTUKU
738 OnemenTapHbie  dacTHIbl.  OTKpbITHE MO3UTpoHA. (DyHIAMEHTAIBHBIC
o B3auUMOJIEIICTBUS
739 TexHuyeckue ycTpoiicTBa: H03UMETpP, Kamepa BuibcoHa, sAepHBI peakTop,
aToMHas 6oM0a
7310 [Ipaktnueckue pabotel. MccnenoBanue TpekoB dyacTull (1O TOTOBBIM
o doTorpadusm)
DJIEMEHTHI ACTPOOU3UKHA
8.1 Bun 3BénmnHoro neba. Co3Be3ausi, spKHe 3BE3NBI, IUIAHETHI, WX BUIUMOE
' JIBUYKEHUE
8.2 Conneunas cucreMa. [lmaneTsl 3eMHOM rpynmbl. [lnaHeThI-TUTAHTBI U HX
' CIYTHUKH, KapJIMKOBBIE TuIaHeThl. Maibie Tena CoTHEYHON CUCTEMBI
8.3 Comnnrie, potocdepa u arMmochepa. CostHedHAs] aKTUBHOCTH
8.4 Wcrounuk s3ueprun CosHIa v 3BE37
8.5 3BE3/bI, WX OCHOBHBIC XapaKTEPUCTHUKH: Macca, CBETHMOCTh, paanyC,

TCMIICpATypad, UX B3aUMOCBA3b. I[I/Ial"paMMa «CHCKTp&J'IBHBIfI Ki1acC —

CBCTHUMOCTB». 3Bé3I[BI rJIaBHOM IOCICI0BAaTCIbHOCTH. 3aBHCHMOCTh «Macca —




CBETHUMOCTDY IS 3BE3] TTIaBHOM IIOCIEA0BATEILHOCTH

Buyrpennee crpoenue 38€31. COBpeMEHHBIE NMPEACTABICHUS O IPOUCXOXKICHUU

8.6
u 3Botonuu CosiHIA U 3BE3/. DTallbl )KU3HU 3BE3]L
Mneunsiii [Tyt — nHama ['amaktuka. CnupanbHas cTpykTypa [ amakTukwy,
8.7 pactpeneneHue 3B€37, raza U nbuid. [lonoxenue u nBuwxenue CoaHua B
INanakrtuke. [1nockas u chepuueckas nmoacucteMsl ['anakTuku
8.8 Tunsl ramaktuk. PaguoranakTuku W KBaszapbl. UEpHBIE IbIpbI B sAlIpax
' TaJIAKTUK
Bcenennas. Pacmupenue Beenennoii. 3akon Xa00isa. Pa3zberanve rajakTuk.
8.9 Bospact u paguyc Beenennon, teopust bonpmoro B3psiBa. Mozenb «ropsuen
Bcenennoi». PenukroBoe usinyueHue
8.10 Macmrabnast  ctpykrypa  Bcenennoit.  Meraranmaktuka.  Hepeménnbie

poOJIEeMbl ACTPOHOMUU




TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
N HaunmenoBanue KosmnuecTBo yacos
[
H/_H pasicyioB 1 TEM B KonTpoJibHbIe IIpakTnueckune BocnurarebHbINH KOMIIOHEHT
MPOrpamMMbl cero padoThI padoThI
Paznen 1. DU3UKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
11 ®DusnKa U METOIbI 1 DopMHUPOBAHUE HABBIKOB
' Hay4qHOT'O IO3HAHHA CaMOCTOSITENLHO (POPMYIUPOBATH U
aKTyallu3upoBaTh MpooIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
Hroro no pazaeny 1
Paznea 2. MEXAHUKA
2.1 Kunemaruka 9
2.2 Junamuka 13 1 dopMupOBaHUE UHTEPECA K
3aKOHbI npeaAMeTy MaremaTtuka. Bocniuranue
2.3 COXpaHEHUs B 10 3 1 Y y4aluxcs JIOTUYECKYI0 KyJIbTYpy
MEXaHHUKE MBIIUIEHUS CTPOTOCTh U CTPOUHOCTD
)4 TTpakTHKYM 110 " B YMO3aKJIIOUEHUSX;
pEILIEHUIO 3a1a4
Wroro no pazaeny 43
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
3.1 OcHOBBI 8 1 Bocnuranne HacTOMYUBOCTH B

MOJIEKYJISIPHO-

JOCTHKEHUH LT U




KHMHETUYECKOU 3aMHTEPECOBAHHOCTh B KOHEYHOM
TEOpUU pe3yibTaTe Tpyaa;
OcHOBBI
3.2 7
TEPMOJIUHAMUKU
ArperarHblie
@opMUPOBAHUE U PA3BUTHE
COCTOSTHUS .
3.3 3 JMYHOCTHBIX OTHOLICHUH K HOpMaM
BemecTsa. Ga3oBele
U TPaJULHAIM;
[EePEXO0Ibl pazii ’
IIpakTukym 1o
3.4 7
PELICHUIO 3a1a4
Wroro no pazaeny 25

Paznea 4. JIEKTPOANHAMUKA

4.1 DneKkTpocTaThKa 9
[TocrosHHBIM
. Bocnuranue ymeHus
IEKTPUICCKUH TOK.
4.2 15 CaMOCTOSITENILHO JT0OBIBATH 3HAHUS U
Toku B pa3nmu4YHBIX
COTIOCTABJISITh IOMyYEHHbIC 3HAHHUS C
cpenax
HOBBIM MaTEPHAJIOM;
[IpakTukym 110
43 PARTIEY 3+3
pelIeHuto 3a1a4
Wroro no pazaeny 30
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO
YACOB I10 102

[TPOIT'PAMME




11 KIIACC

HaumMmenoBauue Koan4yecTBo 4acoB
Ne DJieKTpoHHbIe (HudpoBbIe)
pa3ze/ioB M TeM KonTpoJbHbIe IIpakTnyeckue
n/n Bcero o0pa3oBaTebHbIE pecypChl
NMporpamMmbl padoThbI padoTbI
Pazpnen 1. JIEKTPOAUHAMUKA
MarnuTHoe noie. o
11 DneKTpoOMarHuTHast 11 1 3 OPMHPOBAHHC .
HCCJIEI0BATENbCKUX YMEHUM.
WHITYKIIHS
Pa3Butue u coBepiieHCTBOBaHUE
IIpakTukym 1o ..
1.2 4 aHAJIUTUYCCKUX YMCHUH,
pELICHUIO 3a1a4
Hroro no pazaeny 15
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHnnueckue u
2.1 AJIEKTPOMArHUTHBIE 9 1
konebanu1 dopMHUpOBaHUE UHTEpECA K
Mexanunueckue u npeamery ¢pusuka. Bocniutanue y
2.2 JJIEKTPOMAarHUTHBIE 5 1 YYAIIUXCS TIOTUYECKYIO KYJIbTYpPY
BOJIHBI MBIIIJIEHUS CTPOTOCTE U
2.3 OnTrka 10 3 CTPOHHOCTh B YMO3AK/TFOUCHHUSX;
[TpakTukym o
2.4 PATETHEY 10
pELIeHUIO 3a7a4
Wroro no pazaeny 34

Pasnea 3. OCHOBBI CHEIIMAJTBHOM TEOPUHA OTHOCHUTEJBHOCTH




OCHOBBI cIIeIATIBHON
3.1 TEOpPUHU 4 1

OTHOCHUTCIIbHOCTHU

Bocnuranue ymenus
CaMOCTOSITEIBLHO TOOBIBATE 3HAHUS

U COIIOCTABIIATH IOJy4YECHHBIE
IIpakTukym 1o

3.2 6 3HaHUS C HOBBIM MaTE€pHaJIOM;
peIeHuIo 3a1a4
Wroro no pazneny 10
Pa3znen 4. KBAHTOBAS ®U3UKA
DJIeMEHTEI KBAHTOBOM
41 6
OIITHKHU
49 Crpoenue atoma dopmMupoBaHue U paSBI/I"{I/Ie
JIMYHOCTHBIX OTHOIIEHUN K
43 ATOMHOE S71po
HOPMaM M TPAIUIUSIM;
ITpakTUKyM 110
4.4 Parctiicy 10
peIIeHuIo 3a/1a4
Hroro no pazneny 25

Pazgen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DIIEMEHTBI aCTPOHOMUM 7 1 Bocnuranne HacTOMYMBOCTH B
¥ aCTPO(pU3HMKH NOCTW)KEHHUH IIETHU U
5.2 [TpakTuky™m Mo 5 3aMHTEPECOBAHHOCTU B KOHEUHOM
' pELIeHUIO 3a7a4 pe3ynbTare;
Htoro o pasnery 9

Paznen 6. OBOBLIAIOUIEE IOBTOPEHUE

6.1 Oo6o0mmaroree 4 dopMupoBaHUE TOHUMAHUS
MOBTOPCHHUE 00pa3oBaHUsi MHOTOCTOPOHHUX




[IpakTukym 1o

CBA3EH MECXKAY U3YYCHHBIMHA

6.2 2 MaTepuaiaMHi Ha OCHOBE PELLICHUs
pELICHUIO 33139
IIO3HABATENIbHBIX 3371a4.
Hroro no pazaeny 6
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO 102

YACOBIIO ITPOT'PAMME




HOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
HAara /3 Ne Tema ypoka
H3y4eHus n/no
Pazgea 1. ®u3zuka u meToabl HAYYHOr0 mo3Hauus (14)
11 Duzuka u Memoowvl HAYYHO020 NO3HAHUA
1 dusuka — Hayka o mpupoze. [ paHuIbl MPUMEHUMOCTH (PU3UUSCKHUX 3aKOHOB. https://m.edsoo.ru/ff0c32e2
Paznen 2. Mexanuka (434)
21 | Kunemamuxa. (144)
JIBmxenue Touku u Tena. [lonoxeHne Touku B mpoctpancTBe. Cucrema orcuera. BekropHsie Beauuunbl. | https://m.edsoo.ru/ff0c3508
HeticTBus Hax BekTopamu. [Tpoekiinsi BEKTopa Ha OCh.
2 [Mepemernenne. CKOPOCTh pABHOMEPHOTO MPSIMOJHMHEHHOTO IBHKCHHUS. Y paBHEHHE PSIMOJIHHEHHOTO https://m.edsoo.ru/ff0c3620
PaBHOMEPHOT'O JIBUKCHUSI
3 MruoBeHHas ckopocTh. ClI0)KeHHEe CKOPOCTEH.
4 | IBwxenue ¢ yckoperueMm. CKOPOCTh paBHOYCKOPEHHOTO IBH)KEHHUs. Y paBHEHHE TPSIMOJTMHEHHOTO https://m.edsoo.ru/ff0c372e
PaBHOYCKOPEHHOT'O JIBUKCHUSI
5 Pemenue 3amay
6 CBobOopHoe majieHue. [IBmkeHue 10 BePTUKAIIH. https://m.edsoo.ru/ff0c39cc
7 Pemenue 3amay
8 | JIBmKeHHE C MOCTOSIHHBIM YCKOPEHHEM CBOOOHOTO MaCHUS: TEJIO OPOIICHO MO yIIIOM K TOPU3OHTY.
9 Pemenue 3anau
10 Pemenue 3amau
11 | PaBHOMepHOE ABWXEHHUE TeJIa TI0 OKPYKHOCTH. https://m.edsoo.ru/ff0c3ada
12 | BpamiarenbHoe ABHKEHHE TBEPIOTO Tela.
13 Pemenue 3amau
14 | KonrponbHas paborta
2.2 | Junamuxa. (174)
3axonwr mexanuxu Hoiomona. (6)
1 IepBoiit 3akoH HeroToHA. https://m.edsoo.ru/ff0c3be8
2 Cumna. Bropoii 3akon Herotona. Macca. https://m.edsoo.ru/ff0c3be8
3 Tperuii 3axoH HeroToHa. https://m.edsoo.ru/ffOc3be8
4 JIBr>KeHue TeJl 10 HaKJIOHHOM IIOCKOCTH.



https://m.edsoo.ru/ff0c32e
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

J'I/p Ne 1 (<H3y‘IeHI/IC ABHIKCHHA TECJIA IO OKPYIKHOCTHU.»

Cunvl 6 mexanuxe. (8u)

6 Cuitbl B ipupoie. 3aKOH BCEMHPHOTO TArOTeHUs. [lepBas kKocMu4ecKasi CKOPOCTb. https://m.edsoo.ru/ff0c3d00
7 Pemenue 3anau
8 Cwuna sokectu. Bec tena. HeBecomocTts. Pererue 3ama4 https://m.edsoo.ru/ff0c3d00
9 Cuitel ynpyroctu. 3akoH ['yka. https://m.edsoo.ru/ff0c3e18
10 | Cuubl TpeHus https://m.edso0.ru/ff0c3f76
11 | /IBmkeHue CBA3aHHBIX Tell. Pemenue 3amau
12 | JIBmwkeHHe CBA3aHHBIX Tell. Pemrenue 3amau
13 | Koumponvuas paboma
Cmamuxa. ( 5u)
14 | PaBHoBecue Ten. [lepBoe ycaoBre paBHOBECHS TBEPAOTO Tea. https://m.edsoo.ru/ff0c41a6
15 | MowmeHTt cunbl. Bropoe ycioBue paBHOBECHS TBEPAOTO TEIa.
16 | Pemenue 3amad.
17 | Koumponvuas paboma
2.3 | 3akonwt coxpanenusn 6 mexanuke (12u)
3axou coxpanenus umnyavca (4u)
1 3aKoH COXpaHEHHsI UMITyJbca. PeakTHBHOE NBIDKEHME. PerieHue 3anay. https://m.edsoo.ru/ff0c43d6
2 Pemenwue 3agau
3 CamocTrosiTensHas paboTta
3axon coxpanenust dHepeuu (9u)
4 Pabora cwisl. MOIIHOCTS. https://m.edsoo.ru/ff0c4502
5 Oueprus. Kunetndeckas )HEprus 1 €€ U3MEHEHHE.
6 PaboTa cuItbl TSOKECTH.
7 Pabota cuitel ynpyrocru.
8 [loTrennmanbpHas YHEPTHsL. https://m.edsoo.ru/ff0c461a
9 3aKoH COXpaHEHMs PHEPTHH B MEXAHHKE. https://m.edsoo.ru/ff0c478c
10 | JI\p Ne2 «u3yueHue 3aKOHA COXPAHEHUS SHEPTUH B MEXaHUKE)
11 Pemenue 3amau
12 | KonTponbHas pabora https://m.edsoo.ru/ffOc4dc2
Paznen 3. Moaekyasipuas pu3nka u TepMognHamMuka (254)
3.1 | Ocnoevt MKT. (11y)
1 OcnosHble nonoxxennss MKT. Pasmeps! Monekyn. Macca monekys. KoianuecTBo BemiecTsa.



https://m.edsoo.ru/ff0c3d00
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https://m.edsoo.ru/ff0c3e18
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https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4dc2

Pemenue 3amau. CamocTosTenbHas pa60Ta.

BpOYHOBCKOG JBHKCHHUC. Cunbl BSaHMOHeﬁCTBHH MOJICKYII. CTpOCHI/IC Fa3006pa3HBIX, JKUIKUX U TBEPABIX
TCII.

4 | Uneansubiii ra3 8 MKT. OcHoBHoe ypaBHeHrne MKT. https://m.edsoo.ru/ff0c4fde
5 Pemenne 3amgay. https://m.edsoo.ru/ff0c4fde
6 | Temmeparypa u TEIUIOBOE paBHOBecHe. AOCOMIOTHAS TEMIIEPATYPA.
7 | U3mepeHue CKOpOCTEH MOJIEKYJT Ta3a.
Vpasnenue cocmosinus udeanvno2o 2aza. I'azoevie 3aKombl. (5u)
8 | YpaBHeHHE COCTOSHHS HICATBHOTO rasa. https://m.edsoo.ru/ff0c511e
9 ["a30BBIC 3aKOHBI.
10 | Pemenue 3amau
11 | CamocrosrensHas paboTa.
3.2 | Ocnosblt mepmoounamuxu. (104)
1 | BHyTpeHHsIS SHEPTHSL. https://m.edsoo.ru/ff0c5952
2 Pabora B TepMOTHHAMHUKE. https://m.edsoo.ru/ffOc5c36
3 | KomuecTBO TEIUIOTHI. https://m.edsoo.ru/ff0c5952
4 Pewenune 3anau.
5 | IlepBblit 3aK0H TepMOgMHAMUKH. [IpUMEHEHHE MIEPBOTO 3aKOHA TEPMOMHAMUKH K PA3THIHBIM https://m.edsoo.ru/ff0c570e
M30IIPOIIeCcCcaM. https://m.edsoo.ru/ff0c5efc
6 Pemrenue 3anau
7 | HeoGpaTMOCTh IPOIIECCOB B MPUPOJIE, CTATHCTHYECKOE HCTOJIKOBAHHE HEOOPATUMOCTH. https://m.edsoo.ru/ff0c6230
[Mpuniun aevicteus TermoBbix aurareneii. [{ukn Kapuo. KITJ] TennoBeix qurateneil. IKoJIOrHuecKue https://m.edsoo.ru/ff0c600a
po0GJIEMbI TEIIIO3HEPTETHKH.
9 Pemenne 3anau. https://m.edsoo.ru/ff0c6938
10 | KonrposbHas paborta https://m.edsoo.ru/ff0c6a50
3.3 | Aepecamnvie cocmoanua eéewgecmea. Pazoevie nepexoowt. (4u)
Bzaumnvie npespawjenus scuoxocmeit u 2azo8. (4u)
1 HaceImmeHnsIit map. 3aBHCHMOCTE JTaBJIEHHs HACHIIIEHHOTO Mapa OT TeMieparypsl. Kumenue. https://m.edsoo.ru/ff0c64d8
2 | BraxHOCTh BO3IyXa. https://m.edsoo.ru/ff0c64d8
3 Pewienue 3anay.
4 Kpucrammmueckue Tena. Amopdusie Tema. CaMmocTosTenbHas padoTa. https://m.edsoo.ru/ff0c65f0
Paznen 4. DaexkrpoauHamuka (304)
4.1 | dnexkmpocmamuxa. (124)
1 DNIeKTpUIEeCKUi 3apsijl. 3aKOH COXpaHESHHS DJICKTPUISCKOTO 3apsia.
2 3axon Kysona. Pemenne 3amad. https://m.edsoo.ru/ff0c6ce4



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6ce4

3 CamocTosiTenpHas padoTa. IJIEKTPHUECKOE MOJIe.
4 | HanpsbKeHHOCTbB 3JEKTPUYECKOro mojist. HarmpshkeHHOCTh JIEKTPUUECKOro MOJIs 3apsHKEHHOTO 1apa. https://m.edso0.ru/ff0c6df2
5 Pemenue 3anau.
6 | [IpOBOJHUKYU UM AUDICKTPUKH B DIICKTPOCTATHICCKOM IIOJIC. https://m.edsoo.ru/ff0c7018
7 [MoTeHnmanbHast YHEPTHs 3apsSHKEHHOTO Tela B OTHOPOJHOM AJICKTPOCTATHYSCKOM IIOJIE.
8 [ToTeHman aMeKTPOCTaTHISCKOTO MOJISl U Pa3HOCTh MOTEHIUAIOB. DKBUIOTCHIIHAILHBIC TOBEPXHOCTH.
9 Pemenue 3agau.
10 | DaekrpoeMkocTh. KoHmeHCaTOPBI. DHEPrHs 3apsHKEHHOTO KOHACHCATOPA. https://m.edsoo.ru/ff0c7126
11 | Pemenwue 3amay.
12 | KonrponbHas paborta

4.2 | HocrositnHbIH dIeKTpHYecKUH TOK. Tokn B pasim4nbix cpenax (184)
1 Onextpuyeckuil Tok. Cuna Toka. 3akoH OMa 1S yJacTKa Lemu.
2 Onekrpuueckue neny. [lapaaensHoe U MocIe0BaTeNIbHOE COSTMHEHUE MPOBOTHAKOB.
3 JI/p Ne5 «M3ydeHune nociae10BaTeIbHOrO U MAPaJIICIbHOTO COSIMHEHUSI POBOHUKOBY https://m.edsoo.ru/ff0c74f0
4 Pemenue 3agau
5 | PaGoTta 1 MOIHOCTb 3JIEKTPUUECKOTO TOKA. https://m.edsoo.ru/ff0c7838
6 DIeKTPOABIDKYIIAs criia. 3akoH OMa JUTs IOJTHOM [eTH. https://m.edsoo.ru/ff0c7ae0
7 Jl/p Ne 4 «M3mepenune D/IC v BHYTPEHHETO CONPOTHUBIICHUSI HCTOUYHHUKA TOKA.»
8 Pemenue 3amay
9 KonTponbHas padora
10 | Daekrpuveckasi MPOBOJAUMOCTD PA3IMYHBIX BEUIECTB. 3aBUCUMOCTh COTIPOTHUBIICHHS IIPOBOTHUKA OT

temmnepatypsl. CBEpXIPOBOAMMOCTb.

11 | DaeKTpUYECKHid TOK B MOITYIPOBOJHUKAX.
12 | TToaynpOBOAHUKOBEIM IO, https://m.edsoo.ru/ff0c84ae
13 | TpaH3UCTOpBHI.
14 | Dnekrpuueckuil TOK B Bakyyme. JJnoza. DaeKTpoHHO-1Ty4yeBast TpyOKa.
15 | DaeKTpUYECKHid TOK B KUIAKOCTSAX. 3aKOH JIEKTPOIIH3A. https://m.edsoo.ru/ff0c82ba
16 Pemenue 3amau
17 DNEKTPUIECKHUI TOK B ra3zax. https://m.edsoo.ru/ff0c84ae
18 | CamocrosrenbHas paboTa.
1 | Pe3sepn https://m.edsoo.ru/ff0c8c56
2 | Peseps https://m.edsoo.ru/ffOc8f6c
3 Peseps

OBHIEE KOJIMYECTBO YACOB IO TPOI'PAMME: 102
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HOYPOYHOE IIVTAHUPOBAHUE

11 KIIACC

Ne

~

Tema ypoka

KoanyecTBo 4acoB

KoHnTtposbHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jdara nzyyenus

[TocTossHHBIE MATHUTBI U KX
B3aUMO/ICHCTBHE.
MarnutHoe nose. Bexktop
MAarHUTHOM MHIYKLIUH.
Jluauyu MarHUTHOMN
WHIYKIUU

MarsuTHoe I0JIe
MPOBOJIHHUKA C TOKOM. OTBIT
Opcrena. Bzaumoneiicteue
MIPOBOJIHUKOB C TOKOM

JlabopaTopHas pabota
«3y4yeHre MarHuTHOTO
TIOJISL KaTyIIKH C TOKOM

JleficTBHE MAarHUTHOTO I10JISI
Ha MIPOBOJIHUK C TOKOM.
Cuna Amnepa.
JlabopaTopHas paboTa
«UccnenoBaHue neucTBUI




MIOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOMY

JleicTBE MarHUTHOTO TIOJIS
Ha JIBHXKYIIYIOCS
3apsoKeHHYI0 yacTuily. Cuna
Jlopenma. PabGora cuibl
Jlopenna

DJIeKTpOMarHuTHas
nHaykuus. [IoTok BekTopa
MarHuTHON unaykuuu. J1C
WHIyKIUH. 3aKOH
3JIEKTPOMarHUTHOM
naaykuun dapanes

JlabopaTopHas padota
«HccnenoBanue sIBICHUS
JEKTPOMAarHUTHOMN
WUHIYKIUA)

NHayKTUBHOCTB. SIBIEHUE
camounaykiuu. JJ1C
CaMOMHIYKIUU. DHEPTUS
MarHUTHOTO MOJIS KATYLIKH
C TOKOM.
DNEKTPOMAarHUTHOE T0JIe

TexHuueckue yCTponucTea u
UX IPUMEHEHUE:!
ITOCTOSIHHBIE MATrHUTHI,
JJIEKTPOMAarHUTHI,




AIEKTPOABUTATENb,
YCKOPHUTEIIN 3JIEMEHTAPHBIX
YaCTHIl, MHAYKITHOHHAS
Ieyb

10

OO6o0maromuii ypok
«MarHuTHoe ToJIe.
DNeKTpOMarHUTHAS
WHTYKIHSD

11

KonTponbnas pabora o
TeMme « MarHuTHoe 1oiie.
DNeKTpoMarHuTHas
HHIYKIS

12

CB0OOIHBIE MEXaHNYECKUE
kosnebanus. [[apmonnueckue
KojeOaHus. YpaBHEHHE
TapMOHUYECKHUX KOJICOAHUH.
[IpeBparenue sHepruu

13

JlabopaTopHas padota
«HccnenoBanue
3aBUCUMOCTH NIEpPHOJIa
MaJIbIX KoJIeOaHUH rpy3a Ha
HUTH OT JJIUHBI HUTH U
MAacChI Tpy3a»

14

KonebaTenbHbIi KOHTYP.
CBoOoaHbIE
AJIEKTPOMArHUTHBIE
KoJIe0aHMs B HACAILHOM




KoJIeOaTeIbHOM KOHTYpE.
Amnanorust Mexay
MEXaHUYECKUMH U
AJIEKTPOMAarHUTHBIMU
KOJIeOaHUsIMHU

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTUU B
u7eaIbHOM K0JIeOaTeIbHOM
KOHType

16

[IpencraBnenue o
3aTyXamIUX KOJICOAHUSIX.
BrinyxneHHbIE
MeXaHHYEeCKHUE KOJICOaHMs.
Pe3onanc. BeinyxneHHbIe
AJIEKTPOMAarHUTHBIC
KoJieOaHus

17

IlepeMeHHBIN TOK.
Cunycou1anbHBIN
IEPEMEHHBIN TOK.
MoIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JIEWCTBYIOIIIEE 3HAYEHUE
CHUJIbI TOKA ¥ HAPSIKEHUS

18

Tpancdopmarop.
[TpousBoacTBO, nepenada u
norpebdieHne
AJIEKTPUYECKON SHEPTUU




19

YcerpolicTBo u
MPaKTUYECKOE MPUMEHECHHE
3JEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, IMHUN
3NeKTponepenayd

20

DKOJOTHYECKHE PUCKU TIPU
IIPOU3BOJICTBE
anekTposnepruu. KynbpTypa
UCIOJIb30BAHUS
AJEKTPOIHEPTHH B
MTOBCETHEBHOM JKU3HU

21

MexaandecKre BOJHEI,
YCJIOBHS pacpOCTpaHEHUSI.
[Tepuoa. Cxopoctb
pacrpocTpaHeHuUs U JJTHA
BOJIHBL. [lonepeunsie n
MIPOJI0JTHHBIC BOJTHBI

22

3Byk. CKOpOCTh 3BYyKa.
I'poMkocTh 3ByKa. BeicoTa
toHa. TeMOp 3ByKa

23

SHCKTpOMaFHI/ITHI)Ie BOJIHBI,
HX CBOMCTBA U CKOPOCTb.
[ITkasa aneKTpOMarHUTHBIX
BOJIH

24

[TpuHIMIIBI pagUOCBSI3U U
TenesuacHus. Pa3Burue




CPEJICTB CBSI3H.
Pagnomnoxkarus

25

KonTponbnas pabora
«Konebanus u BOJIHBD)

26

IIpsimonuneitHOe
pacrnpoCcTpaHEHHUE CBETA B
OJIHOPOJHOM Cpee.
To4euHbI NICTOYHUK CBETA.
JIyu cBera

27

OTtpaxkenue cBeTa. 3aKOHBI
OTPAKEHUS CBETA.
[TocTpoenne n3o0pakeHU
B IIJIOCKOM 3€pKajie

28

IIpenomienue ceera.
[TonHoe BHyTpeHHEE
otpaxkeHue. [IpenenbHbIi
YTOJI IIOJIHOI'O BHYTPEHHETO
OTpaKEHUS

29

JIaGoparopHas paboTa
«M3mepenue nmoxaszatens
MPEITOMJICHUS CTEKIIa»

30

JIunsel. [loctpoenne
n300pakeHul B JIMH3E.
®opmyJia TOHKOM JINH3BI.
YBenu4ueHue JTUH3bI

31

JlabopaTopHas pabota
«HccnenoBanme CBOMCTB




M300paXECHUM B JIMH3AX»

32

Hucnepcus ceera.
CroxHbIi cocTaB 6€10r0
cgera. L[et. JlaboparopHas
pabora «Habmonenue
JUCTIEPCUU CBETa»

33

WuTepdepennus ceera.
Judpakuus cBeTa.
JudpakimonHas penrérka

34

HOHepe‘IHOCTb CBCTOBBIX
BOJIH. HOJ’IHpI/ISaI_II/IH CBCTa

35

Onruueckue npudops! 1
YCTPOMCTBA U YCIIOBHS UX
0€3011acHOT0 NPUMEHEHHUS

36

['panunbl IpUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
[Toctynatel cnennanbHON
TEOPUH OTHOCUTEIILHOCTH

37

OTHOCUTENLHOCTD
OJIHOBPEMEHHOCTH.
3aMeIJIeHre BpEMEHU U
COKpAIIIEHHE JITTUHBI

38

DHeprust ¥ UMIYJIbC
PENATUBUCTCKON YaCTULIBI.
CBs13b Macchl ¢ YHEPrUEH 1
UMITYJIbCOM. DHEPTUS MOKOSI




39

Kontponbnas padota
«Ontuka. OCHOBEI
CIeLUaIbHON TEOpUU
OTHOCHTEIEHOCTI)Y

40

®otonsl. Popmyiia [Inanka.
DHeprust 1 UMITyJIbC (poToHa

41

OTKpbITHE U UCCIIEI0BAaHUE
dhorodrddekra. OnbiTer A. T
CroneroBa

42

3akoHnbl poTodddexra.
VYpaBHeHue DUHIIITEIHA 115
dorordpdekra. «KpacHas
rpanuna» Gorosdgexra

43

JaBnenue cBeta. OnbiThl 1.
H. JIebeneBa. Xumuueckoe
JIEVCTBUE CBETA

44

TexHuueckue ycTpoucrsa u
MIPaKTUYECKOE IPUMEHEHHE:
¢dboTorIeMEeHT, POTOAATUHK,
coJiHeuHas Oarapes,
CBETOAMO]

45

Pemenue 3agad 1mo teme
«DIIEMEHTBI KBAHTOBOMU
OIITHUKM))

46

Monens atoma ToMcoHa.
OmnsiThl Pesepdopraa mo
paccesHUIO 0-4aCTHII.




HnaHeTapHa;I MOACIb aTOMa

47

IToctynater bopa

48

W3nydenue u norjouieHue
(hOTOHOB MpU Hepexoe
aToma C OJHOTO YPOBHS
SHEPTUU Ha Ipyroii. Buabl
CIIEKTPOB

49

BomHoBEIE CBOliCTBA
yacTuil. Bonuel 1e bpoits.
KopnyckynsapHo-BomHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHUE

50

OTkpbiTHE
pannoakTUBHOCTH. OTIBITHI
Pezepdopna no
OIIPEEIIEHUIO COCTaBa
PaTnOaKTUBHOTO M3ITyICHUS

51

CgoiictBa anbda-, Oera-,
FaMMa-HSqueHHﬂ. BJ'II/ISIHI/IG
PaMOaKTUBHOCTH Ha
JKHUBBIC OpFaHI/ISMI)I

52

OTKpbITHE IPOTOHA U
HeWTpoHa. M3oTomsl.
Anbda-pacna.
ONEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacra.
lNamma-uznyyenue




53

OHeprus cBsI3U HyKJIOHOB B
aape. SlaepHble peakiuu.
S nepHblit peaktop.
[Tpobnembl, TepCIIeKTUBEI,
9KOJIOTMYECKHUE aCIIEKTBI
AJICPHON SHEPreTUKU

54

DJIeMEHTapHbIE YACTUIIBI.
OTKpBITHE TO3UTPOHA.
MeTtoasl HaOIIOIeHUA U
perucTpanuu
3JIEMEHTAPHBIX YACTHII.
Kpyrubii cron
«DyHnamMeHTanbHbIE
B3auMoaercTBus. EqUHCTBO
(bu3MUYECKOI KapTUHBI
MHpa»

55

Oransl pa3BUTHUS
actpoHomuu. [Ipukitagnoe n
MHPOBO33PEHYECKOE
3Ha4YeHHE aCTPOHOMMHU. Buy
3BE€3HOrO Heba. Co3Be3aud,
SpKHE 3BE31bI, TUNIAHETHI, UX
BUJIUMOE JIBUKECHHE.
Conneunas cucrema

56

Comnnaue. ConHeunast
aKTHUBHOCTb. ICTOUYHHUK
sHepruu ConHIa 1 3BE3]1




57

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
IJaBHOM
IOCIICIOBATCIIFHOCTH.
BnyTtpeHHee crpoeHune
3B&311. CoBpeMEHHbIE
MPEACTABICHUS O
MIPOMCXOXKICHUH H
sBoJiroruy CoJIHIIA U 3BE3]

58

Mnuneunsiii [lyTe — Hama
I'amakTuka. Ilomoxxenue u
nBrokenne ColtHia B
I'amakTtuke. ["'anakTukm.
UYépHsble AbIPHI B Aapax
TraJIaKTHK

59

Bcenennas. Pa3zoeranue
rajaktuk. Teopus
bosbmioro B3peiBa.
PennkroBoe uznmydenue.
MeraranakTuka

60

Hepemennsie npoOiaembl
aCTPOHOMHUU

61

KonrtponbHas padora
«NEeMEHTBI ACTPOHOMUH U
acTpOPHU3UKID

62

O606maromuit ypok. Poib
($U3MKN ¥ ACTPOHOMUH B




SKOHOMMYECKOM,
TEXHOJIOTHYECKOM,
COLIMAIbHOM ¥ DTHYECKOH
cdepax IeaTeIbHOCTH
YyeJ0BeKa

63

O6o06maromuit ypok. Posb
1 MecTO (DM3HUKH U
aCTPOHOMHH B
COBPEMEHHOM HAYyYHOU
KapTUHE MHUpa

64

O6o06maromuii ypox. Poib
¢bu3nveckoii Teopuu B
¢dbopMupoBaHUU
MPEJICTaBICHUMN O
(bu3MUeCcKOil KapTHHE MHpa

65

O6o0maromuii ypok. Mecto
(u3nyecKoil KapTUHBI MHpa
B 001IIEM Py
COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX [IPEJCTABICHUN O
npupoe

66

PesepBHBIil ypok.
MaruuTHOE noie.
DJIEKTpOMarHuTHas
WHYKIUS

67

PesepBHblIit ypok. OnTHKA.
OcCHOBBI CIEIMATILHOM




TEOPHUH OTHOCUTCIIBHOCTHU

Pesepusiii ypok. KBanrosas

68 | dusuka. DIeMeHTHI 1
ACTPOHOMHMH U aCTPOPHUIUKH
OBUIEE KOJIMYECTBO 68 4 .
YACOBIIO ITPOT'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» dusuka. 10 kimacc. Mskumes I'.5., byxosues b.b., Corckuit H.H.; mox penakuumeit [lapdentseBoit H.A.
AxrmmonepHoe o6miectBo «M3marensctBo «IIpocBemenue

» ®usuka. 11 knacc. Mskumes I'.4., Byxosues b.b., Yapyrun B.M.; nox penaxiueii [lappentreBoit H.A.

AxnmonepHoe odiectBo «M3narenscTBo «lIpocBerienre»
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