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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1o ¢usuke 0a30BOr0 ypOBHS Ha YpPOBHE CpeAHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU M TPEOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTesNbHON Mporpammel, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHUTAHUS H
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnuka» B 00pa30BaTENIbHBIX
OpraHu3aIusiXx Pocculickon Penepanun, pean3yoINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copnepxanue nmporpamMmbl 1o (u3uMke HampaBieHO Ha (OPMHUpPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB mpu
oOydeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
noaxonaa. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJMMOCTh pealu3aluyd MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMM TMpeameTramu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPETHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHBIE,
MeTanpeIMETHbIE, TpeIMeTHbIe (Ha 0a30BOM ypOBHE).

[Iporpamma no ¢usuke BKIHOYAET:

IUTAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (PU3MKH Ha 6a30BOM ypOBHE, B TOM
quclie MPeAMETHBIC PE3YNIbTATHI IO T0JIaM 00yUYEHUS;

cofiep>kanne yueOHoro npeamera « Pu3nkay mo rogam oOydeHHUs.

®du3rka Kak Hayka 0 HamboJee OOIMIMX 3aKOHAX MPHUPOIBI, BHICTYIAsl B KAUECTBE
y4eOHOro MpeMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIaJ] B CUCTEMY 3HAHUN 00
okpyxaroreM Mmupe. ILIKompHBIM Kypc (QU3MKH — CHCTEMOOOpPA3yIOUUN s
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, IOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHM, HM3ydyaeMbIX XUMHEH, OHOIOTHEH,
buzmveckoir reorpaduert u acTpoHommeil. lcmomb3oBaHWE U AKTHBHOE
npuMeHeHne (U3HYEeCKHMX 3HAHUM  ONpeNeNsieT XapakTep U pa3BHUTHE
pa3HOOOpa3HBIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpPHAIOB C 3aJaHHBIMHA CBOMCTBAMHM U JIPYIHX.
W3yuyeHue (QU3MKH BHOCUT OCHOBHOW BKJaJ B (POPMHpPOBaHHE E€CTECTBEHHO-
HAyYHOW KapTHUHBI MUpa OOydaromuxcs, B (HOPMHPOBAHHUE YMEHHH NPUMEHSTH
HAyYHBIA METO]] IO3HAHUS [IPH BBIIOJHEHUU UMHU Y4EOHBIX UCCIICJOBAHUA.

B ocHOBY kypca ¢u3uKH 71 YPOBHS CpeIHETo o0mero o0pa3oBaHUs MOJIOKEH
pAI UEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK IPUHIMUIIBI €70 MOCTPOCHHUS.

Hoes yenocmunocmu. B COOTBETCTBMM C HEH Kypc SBISIETCS JIOTHUYECKHU
3aBEpIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIOYAECT KaK
BOTIPOCHI KJTACCHYECKOM, TaK U COBPEMEHHOU (hU3HKH.

Hoes eenepanuzayuu. B CcOOTBETCTBMM ¢ HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIe.



Hoes eymanumapuzayuu. EE peanuzamnusi mnpeanosaraet MCHOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIHAaNa (HU3UYECKOW HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku c pa3BuTMEM OOILIECTBAa, a TaKXKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTHUYECKUMH POOIEeMaMH.

Hoes npuxnaonou nanpaenennocmu. Kypc pusnku npenmnonaraeT 3HaKOMCTBO C
ITUPOKUM KPYrOM TEXHUYECKUX W TEXHOJIOTMYCCKUX TPHUIOKCHHH W3YYCHHBIX
TEOPUHN U 3aKOHOB.

Hoes  skonoeuzayuu peanusyercs  IMOCPEIACTBOM  BBEIEHUS  DIIEMEHTOB
CoNepKaHMs, TOCBAMIEHHBIX DKOJIOTHYCCKAM TIpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C PA3BUTHEM TEXHUKHW W TEXHOJOTHM, a TAaKXKe OOCYXKICHHSI
npobJieM palMOHAIFHOTO MPUPOAOTIONB30BAHUS U DKOJIOTUIECKON O€30MacHOCTH.

CTep)XKHEBBIMHM JJIEMCHTAMH Kypca (U3MKM Ha YpPOBHE CPETHErO OOIIETo
oOpa3oBaHus SBIAIOTCA (U3MUECKUE TeopuH ((PopMUpOBAHUE MPEACTABICHHHA O
CTPYKTYpPE MOCTPOCHHS (PU3NYECKON TCOPUHU, POJIU (YHIAMECHTAIBHBIX 3aKOHOB M
NPUHIIMIIOB B COBPEMCHHBIX TMPEJACTABJICHUSIX O TPHPOJAE, TpPaHUIAX
NPUMCHUMOCTA TEOPHM, JJI1 OIMCAaHUS ©CTECTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CHCTEMHO-/ICITCIIBHOCTHBIM TIOJXOJT B Kypce (DHU3UMKHM pealu3yeTcs MPexkc
BCETO 3a CUET OpraHU3allMu SKCIEPUMEHTAIBHOW NEATEIHHOCTH OO0YyJarOIIuXCsl.
Jlns  Ga3oBoro ypoBHS Kypca (QU3MKHM — OTO MCIOJB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB M JIa0OpaTOPHBIX pPadoT,
KOTOpBIE B MporpamMme 1o ¢u3nke oObeJUHEHBI B OOLIUN CHUCOK YYEHHYECKHUX
NpaKTHYECKUX paldoT. BeineneHne B ykazaHHOM IepedHe J1abopaTOpHBIX PadoT,
OPOBOAUMBIX JJIi KOHTPOJISI M OILIEHKH, OCYIIECTBISETCS yYaCTHUKAMHU
o0pa3oBaTeIbHOTO TPOIECCa HUCXOJs U3 OCOOCHHOCTEW IJIaHUPOBAHUS W
ocHamieHuss kaOuHera ¢u3uku. Ilpm »dTomM obOecneumBaeTcss OBIAJICHUE
OOy4YaroMMMHCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIECIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEIMYUH W TIOCTAHOBKY OIBITOB IO TPOBEPKE
MPEIJIO’KEHHBIX TUTIOTE3.

Bonpimoe BHMMaHUEe ynensieTcs PEIICHUI0 PAacYETHBIX M KAa4eCTBEHHBIX 3ajad.
[Tpu 3TOM 117151 pacUETHBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a4 C SIBHO 3aJaHHOM
¢uznuecko MOJENbIO, TO3BOJIAIONINE TPUMEHSITh M3YYCHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjena Kypca, TaK W WHTETPUPYs 3HAHUS U3
pa3HbIX pa3nenoB. /[ KauecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIIOTCS 3aJlaHUs Ha
OoOBsSICHEHHE TPOTEeKaHWs (PU3MUYECKUX SIBICHWHW W TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (U3MUECKOW MOMENH IJisi CUTYyalluu MPaKTHKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuM ¢ TpeboBanusmMu OI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecrieueHnI0 y4eOHOro Tporecca 0a30BbId YpOBEHb Kypca (M3WKH Ha YPOBHE
cpeaHero oOIiero oOpa3oBaHMs OKEH HM3y4aThCs B YCIOBHSIX MPEIMETHOTO
kaOuHeTa (PU3WKH WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTEeCTBEHHO-HAYyYHOro IuKia. B kabuHeTe GU3MKH JOIKHO ObITH HEOOXOAMMOE
nabopaTopHOe OOOpPYAOBAaHWE IS BBIOJTHEHHUS YKAa3aHHBIX B MPOrpamMMme IIo
Gu3HKe YUEHUIECKUX MPAKTUICCKUX pA0O0T U JEMOHCTPAIIMOHHOE 000pYyIOBaHNE.



JleMoHCcTpalmoHHoe  obopyaoBaHue  (popMupyercss B COOTBETCTBUH  C
MPUHIIMIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOCCIEYMBACT IMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIFOYEBBIX JIEMOHCTpAIMil s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBICHHH ©  TPOILECCOB, OMIHMPUYECKUX |
(GyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUUYECKUX MTPUMEHEHUH.

JlabopatopHoe oOopyJoBaHHE [JIi YUYCHUYECKHUX MPaKTHUYECKUX padboT
dopMupyeTCsl B BUAC TEMaTHYECKUX KOMILIEKTOB M OOECIIEYMBACTCS B pacuére
OTHOTO KOMIUICKTa Ha JBYX OOydJarmmmuxcs. TeMaTHYeCKHE KOMIUICKTHI
71a00paTOPHOTO O00OPYMOBAaHUS JOOKHBI OBITH TIOCTPOCHBI HAa KOMILJICKCHOM
WCITOJIb30BAaHUU aHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX JT1a00OpaTOPHii.

OCHOBHBIMH IIEJISIMH U3y4YeHUST (DU3UKH B OOIIIEM 00pa30BaHUU SBIISIOTCS :

dbopMHUpOBaHUE UHTEPECA M CTPEMIICHHS OOYYAIOIIUXCS K HAYYHOMY HM3YUYCHUIO
IIPHUPOJIBI, Pa3BUTUE UX HHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJAC TO3HAHUS W (HOPMHUPOBAHUE
UCCJICIOBATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIIUM SIBJICHUSM;

(dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHUS KakK pe3yjbTaTa HW3Y4YCHHS OCHOB
CTPOCHUS MaTEePUH M PyHIAMECHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMHpOBaHUE YMEHHH OOBSICHATH SBICHHUS C HCIOJIb30BaHUEM (DH3NYCCKUX
3HAHHWH M HaYYHBIX JIOKA3aTCIIbCTB;

dbopMupoBaHUE TPEACTABIECHUNA O poiau (GU3UKKA JUIsl Pa3BUTUSA  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkeHue STUX Ielield oOecreuyrBaeTCsl PEIICHHEM CIEIYIONMX 3a7ad B
npolecce u3ydeHus Kypca GU3MKM Ha YPOBHE CpeIHEro 0011ero 0opa3oBaHus:
NpUOOPETeHHE CHUCTEMBI 3HAHMK 00 00mux (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMupoBaHUE yYMEHHUI TPUMEHSITh TEOPETUYECKHE 3HAHUA I OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TNPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHE CTIOCOOOB PEIICHUs PA3IMYHBIX 33/a4 C SIBHO 3aJIaHHON (pr3mdeckoi
MOJICNIBbIO, 3ajlay, TMOAPa3yMEBAIOIIUX CAMOCTOSTENBHOE Cco3AaHue (PU3NIECKOn
MOJIEIIH, aJICKBATHON yCIOBUSM 33/1a4H;

NOHUMaHUe (PU3NYECKUX OCHOB M MPUHIIUIIOB JEHCTBUS TEXHUIECKUX YCTPOMCTB
¥ TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIaJICHWE METOJaMU CaMOCTOSITEIbHOTO ITUTAHMPOBAHUSA M TPOBEICHUS
¢u3nuecknx OKCIEPUMEHTOB, aHAIM3a W HHTEpPHpeTanud  WHHOPMAIHH,
OTIpEJICIICHHSI IOCTOBEPHOCTH TIOJYICHHOT'O PE3ybTaTa;

CO3/JaHUE YCJIOBUW JUISI DPA3BUTHS YMEHUM MPOECKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOM JAEATEIHbHOCTH.

Ha w3ydenne ¢usuku (6a30BBIi ypOBEHb) Ha YPOBHE CpEaHEro oOIero
oOpazoBanus orBoauTcs 170 gacos: B 10 kmacce — 102 gacos (3 gaca B Heneno), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIO).



COJAEPKAHUE OBYUEHUSA

10 KJIIACC

Paznen 1. ®usuka u METOBI HAYYHOTO TIO3HAHMS

®usnka — Hayka o npupoje. HaydHble METOIBI NMO3HAHMS OKPY’KAIOIIETO MHPA.
Ponp skcneprMeHTa M TEOpUM B IPOLIECCE NMO3HAHMS MPUPOABL. JDKCIIEPUMEHT B
¢du3zuke.

MopenupoBanue (U3MYECKUX SBIEHUH U npoueccoB. HayuHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u Mecto pusuku B popMUpPOBAHUU COBPEMEHHON HAYYHON KapTHHBI MHUpPA, B
PaKTUYECKOMN AESATENbHOCTH JTHOACH.

Jlemoncmpayuu

AmnanoroBsie U HU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUMKH.
Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKeHHE. (OTHOCHUTENBHOCTh MEXAaHHYECKOTO  JIBH)KEHUSI.
Cucrema otcuéra. Tpaekropus.

Ilepemenienne, CKOpOCTh (CPEaHsSI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTepuajJbHOM TOYKH, MX NPOECKUUMUM HA OCHU CHUCTEMBbI KoopauHaT. CroxkeHue
IIEPEMELIECHUN U CII0KEHUE CKOPOCTEN.

PaBHOMepHOE ¥ paBHOYCKOpEHHOE TpsMOJUHEHHOoe JBikeHue. ['paduxu
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHMsS, MYyTH U [EPEMEIICHUs
MaTepualbHOM TOYKU OT BPEMEHH.

CBobonHoe nazieHue. Y CKOpeHrue CBOOOTHOTO MaJeHUsl.

KpuBonuHeinHoe nsuxeHue. [[BUKEHHE MAaTEpUAIBHOM TOYKHU IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHAs CKOPOCTb.
[lepuon n yactora obOparieHus. LleHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuuyeckue yCTporCcTBa U MPAKTUYECKOE IPUMEHEHUE: CIIMOMETP, IBUKECHUE
CHAapsJI0B, LICIHbIE U PEMEHHBIE IIEPENAYU.

Jlemoncmpayuu

Mopgenp cucTeMbl OTCUYETA, WUIKOCTPALUS KUHEMAaTUYECKUX XapaKTEPUCTHUK
JBHKCHUS.

[IpeobpazoBanue ABMKEHUHN C UCIIONIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

IlaneHne Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmionenne nBWKEHUS Tena, OpOIIEHHOrO0 TMOJ YIJIOM K TOpPU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHust CBOOOTHOTO ITaICHHUS.

Hamnpasiienne cCkOpoCcTH IpY IBUKEHUHN 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHne HEPAaBHOMEPHOTO JBMIKEHHs C LEJIbI ONPENEICHUsT MIHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTSIMH, MPOWICHHBIMM TEJIOM 34
IIOCJIEA0BATENbHBIE PABHBIC IIPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne 1BUKEHHS MIapuKa B BA3KOU )KUIKOCTH.



N3yuenue nBuxeHus Tenaa, OPOIIEHHOTO0 TOPU30HTATIBHO.

Tema 2. Jlunamuxa

[Tpunmun otHocutenvHOCTH ['anunes. Ilepsoiit 3akoH Herotona. MHepuuanbHbie
CUCTEMBI OTCUYETA.

Macca tena. Cuna. [lpunmun cynepno3uiuu cui. Bropoil 3akon HeroToHa mist
MaTepUAIbHOW TOUKH. Tpernit 3akoH Hpr0TOHA UIs1 MaTepUANbHBIX TOYEK.

3akoH BceMUpHOro TsaroreHus. Cuia tsokectu. IlepBas kocmuueckas CKOPOCTb.
Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenune. Buasl Tpenus (mokosi, cCKoibxkeHus, kadeHus). Cuna TpeHusa. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIbKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJA B )KUJAKOCTU WM Ta3e.

[locTynarenapHOE U BpaliaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOIO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpallleHus. [11edo cuibl. Y cnoBus paBHOBECHS
TBEPJIOTO TeEIa.

TexHuueckue yCTpoMCTBa U MPAKTUUECKOE TPUMEHEHHUE: TOAIIUITHUKY, JBUKCHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SBreHNE NHEPLIVH.

CpaBHEHUE MacC B3aMMOJICHCTBYIOMINUX TEN.

Bropoii 3akon HproToHa.

N3zmepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu ycKOpeHHOM MOABEME U MaJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydenne nBuxeHus OpycKa 1o HAKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIOPYTrOCTH, BO3HHUKAKOIIMX B IMPYXKUHE U
pe3rHOBOM 00pasIie, OT ux AedopMaIium.

HccnenoBanue yciioBui paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.
Tema 3. 3akoHvl coxpanenusi 8 Mmexanuke

NMnynbc MatepuanbHOW TOYKU (T€a), CUCTEMBI MaTe€pUaIbHBIX ToYeK. MMmylbe
CWJIbl U W3MEHEHHE UMITyJIbCa TeJa. 3aKOH COXpaHEHHUs uMITyibca. PeakTuBHOE
JIBHKCHUE.

PaGota cusnbl. MOIITHOCTD CHJTBI.

Kunernueckass »sHeprusi MarepuajqbHOW TOukH. Teopema 00 U3MEHEHUU
KUHETUYECKOU SHEPTHUH.

[lorenuuanbuas sHeprus. lloTeHuManbHasg 3HEprusi ynpyro aehopMUpOBaHHON
npyxuHbl. [loTeHIIMaTbHAS SHEPTUS Tea BOJIU3U TOBEPXHOCTH 3EMITH.
[ToTeHnmanbpHbple W HEMOTCHIMAJIBbHBIE CHIIBL. CBsi3b PabOThI HEMOTEHITMATHHBIX
CHUJI C W3MEHEHHMEM MEXAHWUYECKON SHEPTrHMM CHCTEMBI TEJl. 3aKOH COXPAHEHHS
MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.



TexHuyeckue YCTpOHWCTBA U IIPAKTUYECKOE IIPUMEHEHME: BOILOMET, KOIED,
NPYKUHHBIN

MHUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexoa MOTEHUMATBLHON SHEPTUHN B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3yuenne abCOMOTHO HEYNIPYTOro yjapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanue cBA3U pabOThI CUJIbI C U3MEHEHUEM MEXAaHWYECKOM SHEpPIruH Tena
Ha NMPUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MonekynsapHas ¢pusuka u TepMOJIMHAMHKA

Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM M HX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkeHue. Jubddysus. Xapakrep ABWIKEHUS W
B3aMMOJICMCTBUSI YacTUl] BellecTBa. Mojenu CTpOCHUsI Tra3oB, KUIKOCTEH U
TBEP/ABIX TN U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojenei. Macca u
pa3mepsl Monekyn. KonndecTBo BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmepatypa u e€ wusmepenue. lllkana temmeparyp
Lenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYISPHO-KMHETHYECKON
TEOpUU HUJeaNbHOrO Tasza. AOCOJIOTHAs TeMmIeparypa Kak Mepa CpeaHei
KMHETUYECKOM SHEPruu TEIIOBOTO NBM)KEHUsA udactull rasza. lllkana temmeparyp
KensBuna. T'a3oBbie 3akoHBl. YpaBHeHue MennaeneeBa—Kianeiipona. 3akoH
HNansToHa. WM3ompomecchl B UACAIbHOM Ta3e C MOCTOSHHBIM KOJHMYECTBOM
BemecTBa. ['paduueckoe mpeacTaBIeHUE H30IMPOIIECCOB: HM30TEpMa, H30XO0pa,
n3obapa.

TexHuuyeckue yCTpoHCTBA U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OneIThI, AOKA3bIBAIOIINE TUCKPETHOE CTPOSHUE BellecTBa, (pororpaduu MOIEKyI
OPTaHUYECKUX COCTMHCHUU.

OmnbiTel 10 MU PY3UHN )KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBHKEHUS.

Mogens onbita ITepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3AUMOACHCTBHSI.
Mojenb, WILTFOCTPUPYIOLIAs IPUPOAY JABJICHHS ra3a HA CTEHKH COCY/IA.

OnbITel, WUIIOCTPUPYIOLIME  YpPaBHEHUE  COCTOSIHUSI  HJEallbHOIO  rasa,
M30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, rabopamopuuie pabomul

Omnpenenenne Macchl BO3IyXa B KIIACCHONW KOMHATE HAa OCHOBE M3MEpPEHUN 00bEMa
KOMHATBHI, JABJIICHUS U TEMIIEPATYPHI BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTPaMU COCTOSHUS Pa3peKEHHOr0 ra3a.
Tema 2. OcHosbl mepmoOUHAMUKU



TepMonuHamuueckass cucrema. BHYTpeHHss DHEprus TEPMOAMHAMUYECKON
CUCTEMBI U

cnocoObl €€ m3MeHeHus. KonnuectBo TeniaoTel U padbora. BHyTpeHHss sHeprus
OJIHOATOMHOI'O HJI€aJIbHOTO Tra3a. Buapl Temsonepenauu: TEIIONPOBOIHOCTD,
KOHBEKIMS, MW3IydeHHe. YJenbHass TeroéMKocTh BemiecTBa. KomnuecTBo
TEIUIOTHI MPU TEIUIONEpeaaye.

[lonstue 00 ammabatHoM mpouecce. IlepBblii  3aKOH  TEPMOJMHAMMKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOAMHAMUKH K u3ompoueccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh Npo1ieccoB B IPUPO/IE.
TeroBbie MamuHbl. [IpuHIMIBL AecTBUS TemaoBbIX MamuH. [IpeoOpazoBanus
SHEPruu B TEIJIOBBIX MamMHaX. Koap@uUUeHT MoJe3HOro AEHCTBUS TEIIOBOM
mamuHbl. [ukn KapHo u ero ko3 guuueHT noie3sHoro AeHCTBUS. DKOJIOTHUECKHE
po0JIEMbl TEIIOIHEPTETUKH.

TexHuuyeckue yCTpOHWCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMJIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

W3meHeHre BHYTPEHHEW PHEPrUM Tesa MPU COBEPIICHUH PaOOThI: BBIJIET MPOOKH
u3 OyTBUIKM TOJ JEHCTBMEM CKAaTOTO BO3/yXa, HarpeBaHue 3(pupa B JaTyHHOM
TpyOKe MmyTéM TpeHus (BUICOAEMOHCTPAIH).

M3MeHeHre BHYTPEHHEN SHEPTUHU (TEMIIEpATyphl) TENA MIPU TEIUIONEpeaaye.

OmnbIT N0 aAabaTHOMY PaCUIMPEHUIO BO3yXa (OIBIT C BO31YIIHBIM OTHUBOM).
Monenu mapoBoil TypOMHBI, JABHUraTelis BHYTPEHHEIO CrOpaHMs, pPEaKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecamnuvie cocmoanus eéewecmsea. Pazogvle nepexoovl
[TapooGpa3oBanre u KoHAeHcauus. McmapeHue M kuneHue. AOCONIOTHAs U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacelmeHHbI map. YAenabHas TEIioTa
napooOpa3oBaHus. 3aBUCUMOCTh

TEMIIEPaTypbl KUIIEHUS OT JABJICHUS.

Teépmoe Temo. Kpucramnmueckue u amopdHble Tena. AHH30TPONUS CBOWCTB
kpuctamioB. JKunkue kpuctamwiel. CoBpemeHHble Martepuanbl. IlnaBieHune wu
KpUCTAJUIM3alMs. Y IenbHas TerioTa miasienus. CyonuManusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHnueckue yCTpOMCTBAa M IPAKTUYECKOE NPHUMEHEHHE: TUTPOMETP H
IICUXPOMETD,

KAJIOPDUMETP, TEXHOJIOTMM IIOJTYYEHUS COBPEMEHHBIX MAaT€pUajoB, B TOM YHUCIE
HAaHOMAaTEPUaJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX NAPOB.

Kunenue npy NOHM>KEHHOM JIaBJICHUU.

Cnoco0bl U3MEpPEeHUS BIAXKHOCTH.

HaGumronenre HarpeBaHus U IJIaBIEHUS KPUCTANIMYECKOTO BEILIECTBA.
JleMOHCTpanus KpUCTaJlIOB.



Yuenuueckuii sxcnepumenm, nabopamophusie pabomol
N3mepenue 0THOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. DnexrpoauHaMmuka

Tema 1. Snekmpocmamuka

DJIeKTpr3auus Teu. DNEKTPUYECKUN 3apsia. J[Ba BuAa 3JEKTPUUECKUX 3apsioB.
[IpoBOAHMKM,  OHUAJIEKTPUKK W TOJIYNPOBOJAHUKH. 3aKOH  COXpaHCHUS
ANEKTPUYECKOTO 3apsa.

B3anmopeiictBue 3apsaoB. 3akoH Kynmona. TouyedHbld AlEKTpUYECKUR 3apsi.
Onektpuueckoe mnoisie. Hanpsi€HHOCTH  anekTpuueckoro mnojd. [Ipuniun
CYyHEPIO3UIUH BJIEKTPUUYECKUX MOoJieh. JIMHMU HAnpsyKEHHOCTU AIEKTPUYECKOTO
oIS,

PabGora cun anexktpocrarndeckoro mnons. [lorenmuan. Pa3HOCTh MOTEHIIMAOB.
[IpoBOJHMKM W AWAPIEKTPUKH B HJIEKTPOCTATHUYECKOM Toje. [udnekrpuyeckas
MPOHUIIAEMOCTb.

OnektpoéMkocTh. KoHaeHcatop. ONEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa.
DHeprus 3apsiKEHHOr0 KOHJIEHCATOpa.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: DJIEKTPOCKOII,
AIEKTPOMETD,

ANIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHHE DJIEKTPONpPUOOpPOB, KOHAEHCATOD,
KOMUPOBAJIBHBIN armapar, CTPYWUHbBIA IPUHTED.

Jlemoncmpayuu

YCTpOMCTBO M MPUHLIMUIT IEUCTBUS DIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEJL.

[IpoBOAHUKH B BIIEKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaThyecKas 3aiuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUJIOIIAJH IUIACTHH,
PacCTOSIHUA MEXIY HUMH U AUAIEKTPUIECKON TPOHULIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3Mmepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosnuwiii 21ekmpudeckuti moxk. Toku 6 pa3niudHvix cpeoax
DNEKTpUUECKUN TOK. Y CI0BUS CYIIECTBOBAHMS 3JIEKTPUUYECKOr0 TOKA. MICTOUHUKH
toka. Cuna Toka. [TocTosIHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEMH.

DNEeKTpUYECKOEe  COMPOTUBJIEHUE.  YAENbHOE  CONPOTUBICHHE  BEIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.
PaGora  amexkTtpuueckoro  Toka.  3akoH  JDxoyms—Jlenma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOABIIKYIASI CUJIAa U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHHKA TOKA. 3aKOH
Owma a5 IoTHOM (3aMKHYTOM) 2JIeKTpruueckon menu. KopoTkoe 3ambikaHue.



DJIEKTPOHHASI MPOBOJAUMOCTh TBEPABIX METALIOB. 3aBUCUMOCTH COMPOTUBIICHUS
METaJIOB OT TemIepatypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.
[TonynpoBoguuku. CoOCTBEHHAs U TPUMECHAS MPOBOJUMOCTD MOJYIPOBOIHUKOB.
CaoiictBa p—n-nepexoza. IloaynpoBoaHUKOBBIE TPUOOPHI.

ONEeKTpuYecKuid  TOK B pacTBOpax M pacIiulaBax  3JEKTPOJIUTOB.
DIEKTPOIUTUYECKAS AUCCOLMALNSA. DIEKTPOIIN3.

DOneKTpuueckuid TOK B rasax. CaMOCTOSITEIbHBI U HECAMOCTOSTEIBHBIN pa3psl.
Monnus. I1na3zma.

TexHuueckne ycTpouCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETD,
peocrTar, HWCTOYHUKHU TOKa, AJIEKTPOHATPEBATEIbHBIC puoOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, TTOTYIPOBOTHUKOBBIN AHO/I, TaIbBAHUKA.
Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUs.

3aBUCUMOCTh  COMPOTHUBJICHUS] IUIMHJIPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmenaHHOE COeIMHEHUE TPOBOHUKOB.

[Ipasmoe  u3MepeHHe  BIEKTPOABMXKYIIEW  cuibl.  KopoTkoe — 3aMbIKaHHE
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTD CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTH ANEKTPOJIUTOB.

NckpoBoii pa3psia ¥ IPOBOJUMOCTD BO3AYyXA.

ODHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3ydeHne cMemaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepenue HIEeKTPOABMKYILIEH CHIBI HMCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Ha6monenue snekTpoiusa.

MexrnpeaMeTHbIE CBS3U

Nzyuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Kiacce oCcymecTBIseTcs ¢ y4€ToM
COJIepKaTEeIIbHBIX MEXKIIPEAMETHBIX CBS3EH C KypcaMHU MaTeMaTWUKH, OWOJIOTHH,
XUMHH, Teorpaduu 1 TEXHOJIOTUH.

Mesxcnpeomemnvie nousamusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIHPOBAHKE, MOJIE]Ib, U3MEPEHUE.
Mamemamuka: pelieHre CUCTEMbl ypaBHEHUWH, NTuHEWHas ¢yHKIWs, mapadoina,
runepOosia, ux TrpaduKd W CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIIMH: CHHYC,
KOCUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

bBuonocusn: mexanndeckoe JIBWKEHHWE B KUBOW mpupone, auddysus, ocmoc,
TEIJI000MEH >KUBBIX OPraHU3MOB (BHbI TEIUIONEpPEayH, TEIUIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SBJICHUSA B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB W MOJIEKYJ, MOJb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOLHALIMS,
rajbBaHUKa.

l'eoepacghus: BNaXXHOCTb BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUe JBUKEHUN C HMCIOJIb30BAHUEM MEXAaHU3MOB, YUYET
TPEHUS B

TEXHUKE, MTOAIINITHUKY, UCIIOJIb30BAaHNE 3aKOHA COXPAHEHHUS NMITYJIbCA B TEXHUKE
(pakera, BOJOMET M JApYyrue), JBUTATEeNb BHYTPEHHErO CrOpaHus, MapoBas
TypOuHa, OBITOBOM XOJOAWJIBHUK, KOHJIULHUOHEP, TEXHOJOTUU MOJIYYEHUS
COBPEMEHHBIX MAaTE€pHUAJIOB, B TOM YHCJIE HAHOMAaTE€pUaJOB, U HAHOTEXHOJIOTHH,
ANEKTPOCTATUUECKAs 3alllUTa, 3a3€MJIEHUE 3JEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH
OPUHTEP, DJEKTPOHArpeBaTeIbHbIe MPUOOPHI, JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajbBaHUKa.

11 KIIACC

Paznen 4. DnexrpoauHaMmuka

Tema 3. Macnumnoe none. IneKkmpomacHumuas UHOYKYUs

IlocTosnHuble MarauThl. B3amMojelicTBHE ITOCTOSSHHBIX MAarHuTOB. MaranuTHoe
nosie. Bektop MaruuTHOM MHAYKUMH. [[pUHIUIT CyNIepHO3UIIMM MarHUTHBIX TMOJIEH.
JluHMM MarHuTHOW WHAYKUUHM. KapTMHa JWHWUKA MarHUTHOM WHAYKUWAHW TIOJS
ITOCTOSTHHBIX MarHUTOB.

MarnutHoe mosie TpoOBOJHUKA C TOKOM. KapTWHa JIMHUNA WHIAYKIMU MarHUTHOTIO
MOJIsA UIMHHOTO MPSAMOI0 MPOBOJHUKA M 3aMKHYTOIO KOJIBIEBOI'O ITPOBOJHHKA,
KaTyIIKX ¢ TOKOM. OnbIT Ipcrena. BzauMoeiicTBre mpoBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ Moayiab U HampaBlieHUE. [[BUKeHUE 3apsHKEHHOW YacTHUIBI B
OJTHOPOJHOM MarHuTHoM moiie. Pabora cuibl Jlopenta.

SIBneHne 3IEKTPOMArHUTHOM WHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKIHU.
ONEKTPOABWKYIIAST CHUJAa HWHAYKIMHU. 3aKOH SJCKTPOMArHUTHOM WHIYKIUU
®dapanes.

BuxpeBoe nanekTpuyeckoe 1mojie. OJEKTPOABIKYIIAS CUJa HWHIAYKIMUA B
MPOBOJTHUKE, NBKYIIEMCS MMOCTYNATEILHO B OJHOPOJHOM MAarHMTHOM IIOJIE.
IIpaBuno Jlenua.

NHAyKTUBHOCTB. SIBnenue CaMOMHTYKIIHH. DIIeKTPOABIKYIIIAS cuia
CaMOWHIYKIIHH.

DHEpPrusi MAarHUTHOTO TMOJIS KaTYIIKH ¢ TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHU4YecKrne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: MOCTOSSHHBIE MAarHUTHI,
BJICKTPOMATHUTBI,  DJICKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE 3IEKTPOHHOTO IMyYKa MAarHUTHBIM TTOJIEM.

JIvHUY UHAYKIIUK MarHUTHOTO TOJIS.

B3anmoperictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.



JelictBue cwiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHue 3IEKTPOMArHUTHON UHTYKIINH.

ITpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOJABWKYIIEH CHWJIBI HMHIYKIMM OT CKOPOCTH W3MEHEHUS
MAarHuTHOIO MOTOKA.

SIBneHne caMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3ydyeHnrne MarHuTHOTO MOJISl KaTYIIKUA C TOKOM.

HccnenoBanue 1eCTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

UccnenoBanue sSBICHUS SIEKTPOMArHUTHON MHIYKIIUU.

Paznen 5. KoneGanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble KO1eOaHus

Konebarenvhas cucrema. CBoOOAHBIE MEXaHWYECKUE KosieOaHus. ["TapMoHnyueckue
koneOanus. Ilepuon, wactora, amrmumtyna u (dasza konebaHuil. [IpyKUHHBIMI
MasATHUK. MaTeMaTUu4eCKui MasTHUK. YPaBHEHHUE TapMOHMYECKUX KOJICOAHUH.
[IpeBpaiienne sHeprUM MPU TAPMOHUYECKUX KOJICOAHUSAX.

KoneGarenpubiit  koHTYp. CBOOOJHBIE DJIEKTPOMArHUTHBIE  KoJicOaHHS B
UJCATbHOM KOJ€0aTeTbHOM KOHType. AHAJIOrus MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMU  Kojebanusimu. ®dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJEATBHOM KOJieOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxalIIuX KojeOaHUsIX. BBIHYXIEHHbIE MeEXaHHYECKHUe
kosnieOanus. Pesonanc. BeiHyX/I€HHbBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHUsI.
ITepemennbiii TOK. CUHYCOUJATBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U JEHCTBYIOIIEE 3HAUCHUE CUIIbI TOKA U HAIPSHKEHUSI.
Tpancdopmartop. IlpoumsBonactBo, mnepenaya u MOTpeOICHUE BIECKTPUUECKOM
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
UCITIOJIB30BAHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HHU.

TexHu4YecKrne yCTPOMCTBA U MPAKTUUECKOE NMPUMEHEHHE: SIICKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, TUHUU 3JIEKTPOIEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoOJEOATENbHOW CHUCTEMBI (MPYKUHHBIA WM
MaTeMaTU4eCKU MasiTHUK).

HaGmroneHne 3aTyxaronmx KoineoaHui.

HccnenoBanne CBOWCTB BHIHYKJICHHBIX KOJIEOAHUN.

Ha6monenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMATrHUTHBIC KOJICOaHMSI.

OcuuorpaMMbl  (3aBUCMMOCTH CHJIBI TOKa W HAIpPSKEHUST OT BPEMEHM) st
ANEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onHanc mnpu  mOCHENOBATENIBHOM  COEOWHEHUM  PE3UCTOpPA,  KATYIIKHU
MHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb JIMHUM 3JIEKTPOIEepeIayu.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

NccnenoBanue 3aBUCUMOCTH MepUOa MaJIbIX KOJIEOAHUM I'py3a HA HUTU OT JIJTUHBI
HUTHU U MACCHI Tpy3a.



NccnenoBanne NEpEMEHHOrO0 TOKAa B LENH M3 IMOCIEIOBATEIBHO COEOUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 21eKMpoMacHUMHbIE 8OIHbI

MexaHnueckue BOJIHBI, ycJIOBHS — pacnpoctpaHeHus. Ilepumon. CxopocTh
pacnpoCcTpaHeHus W JjiuHa BOJHBL. [lomepeyHble W MPOJONBHBIE BOJIHBI.
WuTtepdpepentus u nuPpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBL. YCIOBHUS M3JIYYEHHUSI DJIECKTPOMATHUTHBIX BOJIH.
B3aumnas opuenrauusa BekTopoB E, B, V B anekTpoMarnutHoi BonHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MPEIOMIICHHE, MOoJsIpUu3alus, Tudpaxuus,
untepdeperius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »IEKTPOMAarHUTHBIX BOJIH. [IpuMeHEHHE HSJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHuMIBI paguocBs3u U TeneBUIeHU. Pannonokanus.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue yCTpOMCTBA M  MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas IMArHOCTHKA B TEXHHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-nieus.

Jlemoncmpayuu

OO6pazoBaHue U pacrpoCcTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.
Konebmromeecs Teo Kak UICTOYHHUK 3BYKa.

HaGmronenne oTpakeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne untepdepeniinu u Auppakiiny MeXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsiz3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYI0M M 4acTOTOM
KoJIeOaHMUIA.

HccnenoBanne CBOWCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakius, tHTephepeHIns.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpssMonmMHEHOE  pacHpoCTpaHEHHWE  CBETa B
ogHopoaHou cpene. JIyu ceera. ToueyHbI HICTOYHHK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpakeHUsA cBeTa. l[locTpoeHne u300pakeHU B
IIJIOCKOM 3€pKaje.

[Ipenomiienne cBeTa. 3aKOHBI MPEJIOMIICHHS CBeTa. AOCOJIOTHBIM MOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcust cBeta. ClnoxHBIN cocTaB Oemnoro cBera. L[Ber.

Coluparoiiue u pacceuBaroiye JUH3bl. ToHKas auH3a. POKYCHOE PACcCTOSIHUE U
ONTHYECKasl Cuja TOHKOW JMH3BL [locTpoeHne m300pakeHWd B COOMpPAIONIUX |
paccemBaromux  JuH3ax. DopMyna TOHKOM JIMH3BL. YBEJIWYCHHUE, J1aBAEMOE
JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITHUKH.

BonnoBast ontuka. MaTepdepenuust cBera. KorepeHTHbIE HCTOYHUKHU. Y CIOBHS
HaOJIIOJICHUS] MAaKCUMYMOB W MHUHHUMYMOB B HHTEP(EPEHIIMOHHOW KapTHHE OT
IBYX CUH(pa3HbIX KOT€PEHTHBIX UCTOYHUKOB.



Hudpakuusa csera. udpakuronHas pemérka. YcioBUe HaOMIOACHUS TJIaBHBIX
MaKCUMyMOB MpHU TaJEHUM MOHOXPOMATHUYECKOTO CBeTa Ha AUGPAKIIMOHHYIO
PELIETKY.

ITonspusauus ceera.

Texnudeckue yCTpoWCTBA M MPAKTHUYECKOE TMPUMEHEHWE: OYKH, JIyma,
dboToanmapar, NPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
onTHKa, TudpakmoHHas peméTka, moJIpousl.

Jlemoncmpayuu

[IpssMonuHeliHOE  pacnpoCTpaHEHUE, OTpaX€eHWe W  MPEJIOMIICHHE  CBETa.
OnTuueckue npuOopsbI.

[TomHOE BHYTpEeHHEE OTpakeHre. Moiesib CBETOBOIA.

UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOTIa, TeJIeCKomna.

HaGmonenue nntepdepeHum crera.

HaGmonenue nudpakunu cBera.

HaGmronenne nucnepcuu ceera.

[TomyueHnue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[TomyueHnue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HaGronenue monsipusaiuu cBera.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3mepenue mokaszaTesis MpeJoMIIeHUs CTEKIIa.

HccnenoBanue cBOMCTB U300payKeHUM B JIMH3AX.

HaGmonenue nucnepcuu cBera.

Paznen 6. OCHOBBI cielUaNIbHON TEOPUU OTHOCUTEIBHOCTH

['paHuIlbl TPUMEHUMOCTH KJIACCHMUYECKOW MexaHukH. llocTymarel crenuaibHOM
TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJSl CKOPOCTH CBETa B BaKyyMe,
MPUHILIMI OTHOCUTEJILHOCTH DUHIITEITHA.

OTHOCHUTENFHOCTh OAHOBPEMEHHOCTH. 3aMeUICHHE BPEMEHHM U COKpaIlleHHUE
JUTHHBI.

DHeprusi ¥ UMITYJIbC PETSATUBUCTCKOM YaCTHUIIBI.

CBsI3b Macchl C 3HEPrue€ld U HUMILYJICOM PEIISITUBUCTCKOM YacCTUIbl. DHEPrus
MOKOSI.

Paznen 7. KBanroBas usuka

Tema 1. Dnemenmosi K6AHMOBOU ONMUKU

®ortonsl. @opmyna [lnanka cBs3M sHEpruM PoToOHA C €ro YaCTOTOW. DHEPrus H
UMITYJIbC (POTOHA.

OtkpeiTie u uccnenoBanne (oroddpdexra. Ombitel A. I'. CromeroBa. 3aKoHBI
dotorddexra. YpaBuenue DitHmrerina amsa dotodrddexra. «KpacHas rpaHUIa»
dboToarddexra.

JaBnenue ceeta. OnbiTel [1. H. JIeGenena.

XHUMUYECKOE NEUCTBUE CBETA.

TexHuueckue ycTpoWCTBA W  MPAKTUYECKOE MpHUMEHEHHe: (OTODIIEMEHT,
dboTogaTunK, cCoHeUHas OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oT1o3¢d(PeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.



HccnenoBanue 3akoHOB BHEHIHETO (poToddhekTa.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mno paccessHUIO o -4ACTHII.
[lmanerapnas moxpens aroma. Iloctynatel bopa. M3nyyeHume u moriouieHue
(OTOHOB MpHU Mepexoje aroMa C OJHOIO YPOBHS SHEpPrud Ha Apyroil. Bunusel
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BonHoBeie cBoiicTBa uactuu. Bomnnbel ge bpoitns. KoprnyckynsipHO-BOJIHOBOM
IyaJIi3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckne ycTpoHCTBa M MPAKTUUYECKOE MPUMEHEHHUE: CIIEKTPaJbHbINA aHaIu3
(CIEKTPOCKOIT), J1a3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenue nuHedyaThIX CIEKTPOB U3TyUYEHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

HaGmonenue muHevaToro cnekrpa.

Tema 3. Amommnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIME CIOXHOCTh CTpoeHus: sanpa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopma 1o ompeneneHuto  cocTaBa
paanoakTuBHOrO u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue paainoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpeiTe TpoTOHa u HelTpoHa. Hykmonnas wmogenb sapa ['eiizenOepra—
NBanenko. 3apsa aapa. MaccoBoe uuciio sapa. M3oromsl.

Anbda-pacnan. DIEKTPOHHBIM W MO3UTPOHHBIN Oera-pacmaa. ['amMmma-usmydeHue.
3aKOH paJMOAKTUBHOIO pacnaja.

DHeprust CBsI3U HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

SAnepHble peakuuu. JleneHrne U CUHTES s1I€Ep.

Snepusbrit peaktop. Tepmosinepubiii cunTe3. [IpobiieMbl U MEPCIIEKTUBHI SACPHOMN
SHEPIreTUKU. DKOJIOTUYECKUE ACIIEKThI SIACPHON SHEPTETUKH.

DneMeHTapHble YacTUlbl. OTKPBITUE TO3UTPOHA.

Metoasl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHIL.

dyHnaMeHTaIbHbIe B3auMOJeHCTBUA. EAMHCTBO u3nyeckoi KapTUHBI MHpA.
TexHnuecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: JIO3UMETpP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

Cu€TYnK HOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

UccnenoBanue TpekoB yacTull (110 TOTOBBIM oTorpadusim).

Paznen 8. DnemMeHTHI aCTPOHOMUU U ACTPODUIUKHU

Ortanel pa3BUTHS acTpOHOMHUH. [IpHUKIagHOE M MHUPOBO33PEHUECKOE 3HAUYCHUE
ACTPOHOMHUH.



Bun 3Béznnoro Heba. Co3Be3ausl, sipkue 3BE3/1bl, IUIAHETHI, UX BUIUMOE JBH)KCHHE.
Conneynas cucrema.

Connue. Conneunast akTuBHOCTh. MlctouHuk sHeprun ConHua u 3BE€31. 3BE3ABL, UX
OCHOBHBIE XapAaKTEPUCTHUKHU. [[marpamMma «CIEKTpaJIbHBIA KJIACC — CBETUMOCTHY.
3BE3bI TJIABHOW MOCJIEA0BATEIILHOCTUA. 3aBUCUMOCTh «MAacca — CBETUMOCTBY IS
3BE3]1 TJIABHOW NOCJIEIOBATENBHOCTH. BHyTpeHHee cTpoeHue 3B€31. COBpeMEHHBIE
MIPEACTABIEHUS O MPOUCXOKACHUN U dBotound CosHOa M 3BE37. OTamlbl KU3HU
3BE3.

Mnineunsiii Ilyte — nHama I'anakrtuka. I[lomoxenme wu nBuwxenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YUEpHBIE ABIPHL B sApax
rajgakTUK.

Bcenennasi. Pacmiupenune Bceenennoi. 3akon XaO6ma. Pasz0Oeranuwe rajgakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmrabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGmronenust HEBOOPY>KEHHBIM TJIA30M C MCIOJIB30BAHUEM KOMIIBIOTEPHBIX
NPWIOXKEHUH I ONpe/ieNieHUs MOJIOKEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

HaGmonenus B Teneckon JIlyHsl, mianet, Miieunoro IlyTu.

O6o06maroree MOBTOPEHUE

Ponb ¢u3uKy 1 acTPOHOMUHU B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COLMATIBLHON U
ATUYECKOM cepax AesTENHHOCTH YeJIOBEKa, POJib U MECTO (PU3UKU U aCTPOHOMHH
B COBPEMEHHOW Hay4YHOW KapTUHE MHpA, POJb (U3UYECKOW TEeopuH B
(dbopMUpOBaHUY MPEACTABICHUN 0 HU3HUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B 00IIEeM psAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexrpeaMeTHbIE CBS3U

Nzyuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kimacce ocymecTBiaseTcs ¢ y4€Tom
collepKaTeNIbHbIX MEXKIIPEAMETHBIX CBSA3EH C KypcaMH MaTeMaTWUKH, OWOJIOTHH,
XUMHH, Teorpaduul ¥ TEXHOJIOTHH.

Mesxcnpeomemnvie nousamusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAYyYHOIO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.
Mamemamuxa: pelieHHe CHUCTEMbl YpaBHEHHUH, TPUTOHOMETpUYECKUE (YHKIUU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI M UX IPOECKIIMM HA OCH KOOPJAMHAT, CJIOKEHUE BEKTOPOB, IPOU3BOJHBIE
AIIEMEHTApHbIX (YHKIUH, NPU3HAKA TOJ0OMS TPEYroJbHHUKOB, ONpEIesIeHNe
IUIOMIAIN TUIOCKUX PUryp u o0béma Ted.

bBuonozus: 3nekTpuyeckue BJIEHUS B )KUBOW MPUPOJE, KOIEOATEIbHbIE TBUKEHUS
B KUBOW MPHUPOJIC, ONTHYECCKUE SIBJICHUS B )KUBOW MPUPOJAE, NCHUCTBUE paJiHalliU
Ha J)KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsd CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIMYECKON PEIETKY, CIEKTPAIbHBINA aHAJIHU3.



l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJIM, 3aJ€XKH MAarHUTHBIX Py, (OTOCHEMKA
36MHOH NTOBEPXHOCTH, MIPEICKA3aHUE 3€MIIETPACCHUN.

Texnonocus: MAHAM ~ DIIEKTPONEpENad,  TEHEpPATOp  IMEPEMEHHOr0  TOKa,
JJIEKTPOJABUIaTENb, MHAYKLIHUOHHAsA IIeYb, pajxap, pPaguonpUEMHUK, TEJIEBU3OD,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.

INVIAHUPYEMBIE PE3YJBbTATbBI OCBOEHHUSA IMPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPE/IHET'O OBILIEI'O OBPA30OBAHUA
OcBoenue yueOHOro mpenmera «@Pu3mka» HA YPOBHE CpPEIHEro OOIIEeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METANIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
JIMUHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3yNbTaTBl OCBOCHUS y4eOHOro mnpeamera «Du3uka» JTOHKHBI
OoTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHCTEMOH IICHHOCTHBIX
OpUEHTAIlM{, TO3WTHBHBIX BHYTPEHHHUX  YOCKICHUW, COOTBETCTBYIOUIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUCKOr0 O0OINecTBa, PACIIUPEHUE KU3HEHHOTO
OIBITA M OTBITA JCATCIBHOCTH B IMPOIECCE pPeaM3allid OCHOBHBIX HaIPAaBJICHHUM
BOCIHUTATENILHON JESTEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOTO BOCITUTAHHMS:

c(OpPMHUPOBAHHOCTh TPAXKIAAHCKON MO3ULMM OO0yYalomerocsi Kak akTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTRA;

OPUHSTHE TPaJAUIIMOHHBIX 00IIEYeTOBEYECKUX T'YMaHUCTUYECKHUX u
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [I€AT€IbHOCTh B HWHTEpECcaX TIpakIaHCKOTO
o0I1ecTBa, y4aCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;
yYMEHHE B3aMMOJICHCTBOBATh C COLIMAIILHBIMA UHCTUTYTAMH B COOTBETCTBUU C HUX
(GYHKIIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHOU ¥ BOJIOHTEPCKOM NIEATETLHOCTH;

2) MaTpUOTUIECKOTO BOCITUTAHWSI:

c(hopMUPOBAHHOCTh POCCUUCKOM Ipak JaHCKOW MIACHTUIHOCTH, MATPUOTHU3MA;
IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHKCHUSM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPaBCTBEHHOT'O BOCITUTAHWSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHNS;
CIIOCOOHOCTh OIICHWBATh CHUTYalldi0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHKE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 5CTETHYECKOTO BOCITUTAHUS:

ACTETHYECKOE OTHOIIEHHWE K MHUPY, BKIIOUYas ICTETHKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

5) Tpy10BOr0 BOCHUTAHHUS:



MHTEPEC K pa3auyHbIM chepaM npodecCHOHATbHON NEATEIbHOCTH, B TOM YHUCIE
CBA3aHHBIM C (PU3MKOHM M TEXHHMKOH, YMEHHE COBEpILIaTh OCO3HAHHBIA BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,
TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHMIO B 001acTU
($u3KMKU Ha TPOTSHKEHUU BCEH KU3HU;

6) SKOJIOrMYECKOr0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTh  JKOJOTUYECKOM  KYJIbTYpbl, OCO3HAHHE  IJI00AJIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE W OCYLIECTBJICHHUE JCUCTBUM B OKPYXAKOIIEH Cpele HAa OCHOBE
3HAHHU LEeJIed YCTOWYNBOTO Pa3BUTHUSA YEIIOBEUECTBA,

paclIMpeHre OmbITa AEATEIBHOCTH JKOJOTMYECKON HANpaBJIEHHOCTH HAa OCHOBE
UMEIOLIUXCS 3HAHUMU 10 (PUBHKE;

7) LIEHHOCTH HAyYHOT'O TIO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3UUECKON HAYKU;

OCO3HAaHHE LIEHHOCTU HAyYHOW AESATEIbHOCTH, TOTOBHOCThH B MPOLECCE U3YUYEHUS
(GU3MKK  OCYHIECTBISITh TMPOEKTHYIO M  HMCCIEIOBATENbCKYIO JESTEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATHBI

[lo3HaBarenbHbIe YHUBEPCATbHBIE YUeOHbIE IEHCTBUS

ba3oBeble sornueckue 1encTBUs:

CaMOCTOATEIHHO (HOPMYIUPOBATH U AKTYaJIU3UPOBAThH MPOOIEMy, paccMaTpUBATh
€€ BCECTOPOHHE;

ONpENeNATh UEIU JEATEIIbHOCTH, 3a/aBaTh MapaMeTpbl W KPUTEPUH UX
JOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHBOPEUHUS B PACCMATPUBAEMBIX (DU3UUECKUX
SABJICHUSX;

pa3zpabaTbiBaTh IIJIaH pEIICHUS MPOOJEMBbl € YYE€TOM aHaIM3a HUMEIOIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JAESTEIbHOCTh, OIIEHUBATh COOTBETCTBHUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKU MOCIIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATh U BBHITIOJNHATH PabOTy B YCIOBHSIX PEATbHOTO, BUPTYaJTbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble uccnen0BaTENbCKUE IEUCTBHUS:

BIIQJIETh HAY4YHOM TEPMUHOJOTHEH, KIIOYEBbIMH TMOHATUSIMHU W METOAaMU
buznuecKon HAYKH;

BJIaJICTh HABbIKAMHU Y4Y€OHO-UCCJIEAOBATEIbCKOM W MPOEKTHON JEATEIbHOCTH B
obnacti (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaAMOCTOSATEIHLHOMY TIOHMCKY
METOJIOB pElIeHUs 3a7ad (U3MYECKOTO COJNEpIKaHWs, MPUMEHEHHIO Pa3IMIHBIX
METOJIOB MTO3HAHUS;

BIIQJIETh BUJAMU JESATEIBHOCTHM IO TMOJYyYEHHIO HOBOTO 3HAHUS, €ro
WHTEpIpEeTald, NpeoOpa3oBaHUIO M MPUMEHEHUIO B PA3JIUYHBIX Yy4eOHBIX
CUTyalusiX, B TOM YHUCJI€ IPU CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (PU3UKHU;



BBISIBIISIT IPUYUHHO-CIICJICTBEHHBIC CBS3U M aKTyaJIM3UPOBATh 33/1a4y, BBIIBUTATh
TUMOTe3y €€ pElIeHHs, HaXOAWTh AapryMEHThl I JO0Ka3aTelIbCTBA CBOUX
YTBEPKICHUM, 3a/1aBaTh MMApaMeTPhl U KPUTESPUH PEIICHUS;

aHAM3UPOBATH TIOJYYCHHBIE B XOJAC PEIICHUS 3aJa4yd Pe3yJIbTaThl, KPUTHUYCCKH
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;
CTaBUTh M  (HOPMYIUPOBATH COOCTBEHHBIE 3aJayd B  00pa30BATEIBHOM
JESATEIHHOCTH, B TOM YHUCJIC MPU U3YYECHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

yMeTh TEPEHOCUTh 3HAaHMA 1O (U3UKE B  MPAKTUYECKYI0  0OJACTh
KHU3HEICATCIbHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTrHHAIBHBIE TIOIXO0IBI U PEIICHUS;
CTaBHUThH MPOOJIEMBI U 33/1a4H, TOMYCKAIOINNE aTbTEPHATUBHBIC PEIICHHS.

Pabota ¢ nndopmarmeii:

BJIQJICTh HABBIKAMM IOJydYeHUs WHOOpPMAIUU (U3HUYECKOTO COACPKAHUS W3
MCTOYHHKOB Pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISATh TIOWCK, aHAJH3,
CUCTEMATH3allMI0 W HMHTEPIPETAIM0 WHPOPMAIMKM PA3JIMYHBIX BUIO0B U (HOpM
IpeICTaBIICHUS;

OIICHMBATh JIOCTOBEPHOCTh MH(OpPMAITUH;

UCIIOJIb30BaTh CPEJCTBA WH(OPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TCXHOJIOTUH B
pCIIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHMU3AIMOHHBIX 3a1ad C
coOnroieHneM TpeOOBaHUI DPrOHOMHUKH, TEXHHKH OC30MaCHOCTH, THUTHCHBI,
pecypcocOepeKeHHs, TMPABOBBIX W ATHYECKUX HOPM, HOPM HH(OPMAIMOHHON
0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COJCpPXKAHWS B Pa3IMYHBIX GopMaTax C yIETOM
Ha3Ha4YeHUsT MHOOPMALIMK M I1IEJICBOW ayJUTOPHH, BEIOMpPAs ONTUMAIBHYIO (hOpMY
NPEICTABIICHUS U BU3YAIH3AIIHH.

KoMMyHuKaTuBHBIE YHUBEpCATbHBIC YU€OHbBIE ACHCTBUS:

OCYIIECTBIISITH OOIIIEHUE Ha YpOKax (PU3MKHU U BO BHEYPOUHOU JEATEIHHOCTH;
pacno3HaBaTh MPEANOCHUIKY KOHMIUKTHBIX CUTYaIlui U CMSATYaTh KOH(IUKTHL;
Pa3sBEPHYTO M JIOTUYHO H3J1araTb CBOK TOYKY 3pEHUS C HCIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

[IOHUMAaTh M UCIOJb30BaTh IIPEUMYIIECTBA KOMAaHAHOM W WHIWBUAYaJIbHOU
paboThI;

BBHIOMpATh TEMATHKy W METOABl COBMECTHBIX JCHCTBHI C y4€TOM OOMIHMX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YICHA KOJJIEKTUBA;

MIPUHUMATh LEJIA COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTMIKECHUIO: COCTaBJIATh IUIAH AEWCTBUM, PACIPENENISATh PO C
y49€TOM MHEHUW Y9aCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOM pabOTHI;
OLICHMBAaTh Kauye€CTBO CBOETO BKJIAJa M KaXKJOro y4aCTHHKAa KOMaHJIbl B OOIIMI
pe3yAbTaT MO pa3padOTaAHHBIM KPUTEPUSIM;

Npeajgaratb HOBBIE NPOEKTHI, OLEHUBaTh MAEW C TMO3UMLUAH HOBH3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;



OCYHICCTBJIATH ITO3UTHBHOC CTPATCTUYCCKOC IMOBCACHHUC B PA3JIMYHBIX CUTYAIUAX,
IMPOSABJIATH TBOPUCCTBO U B006pa)KeHI/Ie, OBITH WHHUIITHMATUBHBIM.

PerynsatuBHbIC YHUBEpCAIbHBIC YUSOHBIC TCHCTBHSI

Camoopranuzanus:

CaMOCTOSITEIbHO OCYIIECTBIISITh TMO3HABATEIIBHYIO JEATEbHOCTh B 00JIACTH
GU3UKM M aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITEIILHO COCTAaBJIATh IUTAH PEIICHUS PAacU€THBIX M KAaYeCTBEHHBIX 3aj1ad,
IUTAH BBITIOJIHCHUS TPAKTHYECKOW pPAaOOTBI ¢ Y4YETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH W TIPEAMIOYTCHUH;

JlaBaTh OIICHKY HOBBIM CHUTYaIUsIM;

pacIIMpsATh paMKH Y4€OHOTO MTPEIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUH;

JenaTh  OCO3HAHHBIM  BBIOOP, apryMEHTHpPOBaTh €ro, Oparb Ha  ce0s
OTBETCTBCHHOCTH 3a PCILICHHUEC;

OIICHMBATh PUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBaTh (POPMUPOBAHHIO M TMPOSBICHUIO IPYAUIIMU B 00JaCTH (DU3HKH,
IIOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBCHb.
CaMOKOHTPOJIb, SMOIIMOHAIBHBIN HHTEIIJICKT:

JaBaTh OLIGHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JIE€SITEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIa/IeTh HaBBIKAMHU TMO3HABATEIHHON pe(dIeKCMM KaK OCO3HAHUS COBEPIIAEMbIX
JEHUCTBUHN U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUI;
UCIIONIb30BaTh TMPUEMBI pedieKCHH ISl OLEHKH CUTYyallud, BBIOOpa BEpPHOTO
pEIICHHUS;

YMETh OLICHUBATh PUCKH M CBOCBPEMEHHO NMPUHUMATh PEIICHUS 110 UX CHUKEHUIO;
OPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMPU aHajdu3e pe3yiIbTaToB
NEeSITEBHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHThl JAPYrHX TP aHaju3e pe3ybTaToB
TeSITETHbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JAPYTUX HA OIMIHOKH.

B mpormecce nocTwKEHUS JUYHOCTHBIX PE3YJBTaTOB OCBOEHUS MPOTPAMMBI IO
bu3mke I YpOBHSA cpeaHero oOmero oOpa3oBaHHS Yy 0OyYaromuxcs
COBEPIIEHCTBYETCS AMOIMOHATBHBIN WUHTEIJIEKT, MIPEAToIararoInii
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMS, BKIIOYAIONIETO CIIOCOOHOCTh TMOHUMATh CBOE IMOIMOHAIBHOE
COCTOSIHME, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHAIBHOUN cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYJTUPOBAHMS, BKIIOYAIOMIETO CAMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEIEHHE, CIOCOOHOCTh aJanTHPOBATHCA K
HOMOIMOHATLHBIM U3MEHECHUSIM U TIPOSIBIISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;;



BHYTPEHHEW MOTHMBALIMM, BKJIIOYAIOLIEH CTPEMIIEHHE K JOCTHKECHUIO LEIU U
YCIIEXY, ONTHMHU3M, WHUIMATUBHOCTb, YMEHHME ICUCTBOBATH MCXOAA W3 CBOMUX
BO3MOKHOCTEN;

SMIATHH, BKJIIOYAIOMICH CIIOCOOHOCTh MOHHUMAaTh SMOIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €ro IMPU OCYHIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;

COITMAIbHBIX HAaBBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTHh BBICTPAMBATh OTHOIICHUS C
JIPYTUMU JTIOBMU, 3a00TUTHCSI, TPOSBIISITH UHTEPEC U pa3peliaTb KOHPIUKTHIL.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:
JEMOHCTPUPOBATh HA TpUMEpax poiab U MecTo (GU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAay4YyHOM KApTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKOU I€ITETbHOCTH JIIOJIEH;

YUUTHIBATh  TPAHUIIBl  NPUMEHEHUS  U3YYEHHBIX  (U3UYECKUX  MOJCIICH:
MaTepHalibHas TOYKA, HHEPIIMAIbHASL CUCTEMa OTCUYETa, a0COIIOTHO TBEPIOE TENO,
UJCAJIbHBIN ra3, MOJEIM CTPOEHHUS Ta30B, KUAKOCTEW U TBEPIABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUM 3apsi]l IPU pelIeHUU HU3NIECKUX 3a/1a4;

pacrio3HaBaTh (pu3MUecKue sIBJICHUS (MPOIECChl) U OOBICHATH MX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJSPHO-KUHETUYECKON TEOpPUHM CTPOCHHMS BEIIECTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE M PAaBHOYCKOPEHHOE  NPSIMOJIMHENHOE
JIBUKEHUE, CBOOOJHOE TMAJeHUE TeJ, ABUKEHHE IO OKPY>KHOCTH, WHEPIUS,
B3auMojieiicTBUE Tell, AU(Qy3usi, OpOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPIBIX TeJl, U3MEHEeHNEe 00BbEMA TeJl IPU HarpeBaHUU (OXJIAXKIACHHUH ), TEIIJIOBOE
paBHOBECHUE, WCIIAPEHHE, KOHACHCALMS, IUIABICHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJIQXKHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPHITOM
coCylle, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Tra3a B  HM3O0IpOIEccax,
ANEKTpU3ALUs TEJl, B3aUMOAECHCTBUE 3aPsAI0B;

OMKCHIBATh MEXAaHWYECKOE JABWKCHHE, UCIONIb3yd (PU3NYECKUE BEIUYUHBI:
KOOpAWHATA, IyTh, IEPEMELICHUE, CKOPOCThb, YCKOPEHHE, Macca Tejna, CHIIa,
MMITYJIbC T€Jla, KMHETUYECKasl SHEPTUs, IMOTCHIMAJIbHAs 3HEPIUs, MEXaHUYECKas
pabora, MexaHW4YecKas MOIIHOCTh; TPHU ONMUCAHWUU TIPABHIBHO TPAKTOBATH
(bu3nUecKuii CMBICT MCIOJIB3YEMBIX BEIMYMH, WX OOO3HAYCHHS U €IWHMIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUYUHY C JAPYTUMH
BEJIMYMHAMMU;

ONMCHIBATh M3YYEHHBIE TEIUIOBBIE CBOWCTBA TEN W TEIUIOBBIC SIBJICHMUS, UCIOJIb3YS
dusnueckre BETWYWHBI: JaBJICHUE Trasza, TeMmIlepaTypa, CpedHss KHHETHYecKas
JHEpPrus XaOTUYECKOTO JBWIKCHUS MOJIEKYJ, CpPEIHEKBaJIpaTH4HAs CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS dHEPrus, paboTa rasza, Ko3QUinueHT
MOJIE3HOTO  JICMCTBUS TEIUIOBOIO JBHUTaTeNs; NPU ONHCAHUM IPABUIBHO
TPaKkTOBaTh (DPU3UYECKUI CMBICH HUCHOJIB3YEMBIX BEIMYUH, UX OOO3HAUCHUS H
€UHULIbI, HAXOIUTHh ()OPMYIIbI, CBSI3bIBAIOIIUE JAHHYIO (PU3HUECKYIO BEIUYUHY C
JOPYTUMU BEIIMUMHAM;



ONMCHIBATh HM3yUEHHBIC JJIEKTPUYCCKUE CBOWMCTBA BEIIECTBA M DIECKTPHUUECKHE
ABIEHUS (IIPOIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUHMHBI: JCKTPUUECKUN 3apsl,
AIIEKTPUYECKOE TOJIe, HAMPSHKEHHOCTD MOJIS, MOTEHIINA, PA3HOCTh MOTEHIINAJIOB;
IpU ONHCAHWM TPABWIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HUCHOIB3YEMBIX
BEJIMYMH, MX OOO3HAYCHHS W EIAMHMIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MUYECKYIO BEIMUUHY C JPYTUMHU BEJTMUNHAMU;

aHAM3UPOBaTh (HU3MYECKHE TPOIECChl W SBJICHHS, HWCHONB3YS (UINIECKHUE
3aKOHBl U MPUHLHUIIBL: 3aKOH BceMHpHOTo Tarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHCHHsI MEXaHWYECKOW DJHEPTHUH, 3aKOH COXpPAaHCHHUS HWMITYyJIbCa,
OPUHLUI CYMEPHO3UINH CHUJI, TPUHIUI PAaBHONPABUS HHEPIHAIBHBIX CHUCTEM
oTcY€Ta, MOJEKYJISAPHO-KMHETUYECKYI0 TEOPHIO CTPOSHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIIOBOTO JBUKCHHS MOJEKYI C
aOCONIOTHON TeMIiepaTypoil, MEPBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
DIIEKTPUYECKOTO 3apsana, 3akoH KyinoHa, mpu 5TOM pas3auyarh CIOBECHYIO
GopMyTUPOBKY 3aKOHA, €T0 MAaTEMaTHYEeCKOE BBIPAXKCHHE W YCIOBHs (TPaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIIUIBI JEHCTBUS MAIlWH, MPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCIOBUS X O€30MAaCHOTO HMCIIOJIB30BaHUS B TIOBCEITHEBHOM
KU3HU;

BBITIOJIHATH YKCIIEPUMEHTHI IO UCCIICIOBAHUIO (PH3UYECKHX SIBJICHUN M MPOIECCOB
C UCTOJIb30BAaHUEM TPSMBIX U KOCBEHHBIX M3MEpPEHUH, NMpU 3TOM (HOPMYTUPOBATH
npoOsieMy/3aady U THIOTE3y y4eOHOro SKCIEpPUMEHTa, COOMpaTh YCTaHOBKY U3
IPEITI0KEHHOTO 000PYI0BaHUs, TPOBOJIUTH OTBIT U (POPMYIIHMPOBATH BHIBOIHI;
OCYIIECTBIISITH MPSIMbIE U KOCBEHHBIE M3MEPEHUs (PU3UYECKUX BEITUYNH, IIPH STOM
BBIOMpATh ONTUMAIBHBIA CIIOCO0 U3MEPEHMS M MCIOJIB30BATh U3BECTHBIE METOIbI
OLICHKH TTOTPENTHOCTEN U3MEPECHUN;

MCCJIEIOBATh 3aBUCUMOCTU MEXAY (GU3HMUECKUMU BEIMUYMHAMU C MCTIOIB30BAHUEM
OpSIMBIX HU3MEPEHHM, TpPH HTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
PE3YNIBTATHI MOJYYECHHON 3aBHCHUMOCTH (PU3MUECKUX BEIMYMH B BHJIE TAOJIHUI] U
rpaduKoB, AenaTh BEIBOABI MO pe3ybTaTaM UCCIIeI0BAHMUS;

cobmonate mpaBuia O€30MacHOro TpyJa NpU MPOBEACHUU HCCIECIOBAHUM B
pamMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIENOBATENLCKON U MPOEKTHOU
JESITEIbHOCTU C MCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyTI0BaHMS;

pemaTh pacy€THBIE 3a/a4d C SBHO 3aJaHHON (U3UYECKON MOJAEINBIO, HUCIOIb3Ys
(¢u3nyeckne 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHallM3a yCJIOBUS 3aJlauM BHIOUPATh
du3nueckyr0o  MONeNb, BBIACHATh (U3UYECKHE BEIWYUHBI U (HOpPMYIIBI,
HEOOXOANMBIE JUIsl €€ pelIeHusl, MPOBOAUTh PAacUYEThl U OLEHUBATh PEATBHOCTD
MOJy4YEHHOT0 3HaUeHUs (PU3NYECKOM BETUUHHBI;

pemaTte KayeCTBEHHbIC 3a7aud: BBICTPAWBaTh JIOTHYECKH HENPOTHUBOPEUUBYIO
LENOYKY PacCyXICHUH C OMOpoil Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznyecKue SIBICHUS;

WCIIONb30BaTh NPU PEIICHWH YYEeOHBIX 3aJad COBPEMEHHbIE WH(OPMAIMOHHBIC
TEXHOJIOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAMN U TPEACTABICHUS



y4eOHOM ¥ Hay4YHO-IONYJIAPHONH HMHGPOPMALMK, TOIYYEHHOUM W3 pa3IMYHBIX
MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYyYaEMYI0 HH(OPMALIHIO;

MPUBOJUTH NPUMEPHI BKJIAJa POCCUICKUX M 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLIECCOB OKPYXKAIOLWIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW MKU3HM IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTPOICTBaMU, JIJIsl COXPAHEHUS 3710POBBS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TPYMIIE C BHITOJIHEHUEM Pa3IMYHbIX COLIMAIBHBIX POJeH, TUIaHUPOBATh
paboTy Tpymmbl, palMOHAIBHO pacHpeneisTh OOS3aHHOCTH M IJIAHUPOBATh
NEATEIbHOCTh B HECTAHAAPTHBIX CHUTyallMsX, aJIeKBaTHO OLEHHUBATh BKJIaj
KaXKJI0T0 M3 YYACTHUKOB I'PYIIIbI B PEIIEHUE PACCMATPUBAEMOM MPOOIIEMBI.

K xonmy oOyuenus B 11 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:
JEMOHCTPUPOBATh HA TIpUMEpax poib U MecTo (GU3UMKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTHU COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B MPAKTUYCCKOW JEATCIbHOCTHU JIIOJCH, IIEJOCTHOCTh U €JIMHCTBO
bu3nYeCcKoi KapTHHBI MUPA;

YUUTHIBATh TPAHULIBI MTPUMEHEHHS] MU3YYEHHBIX (PU3MUECKUX MOJENEH: TOUEUHBIH
ANEKTPUUYECKUI 3apsiji, JIyd CBETa, TOUYECUHBIA HCTOYHUK CBETa, siAECpPHAs MOJEIb
aToMa, HyKJIOHHAsI MOJIeJIb @aTOMHOTIO s/ipa IPU pelieHu (PU3NYECKUX 3aj1ay;
pacno3HaBaTh (u3uyeckue sABICHUA (MPOIECChl) U OOBACHATH MX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBHMKU: DIIEKTPUUYECKasl MTPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JCHCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, 3JIEKTPOMarHUTHAasT WHAYKIMSA, JI€MCTBUE MAarHUTHOrO IO Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KOJIeOaHUS H
BOJIHBI, MPSAMOJIMHEMHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHUE, MPEIOMIICHHE,
uHTepdepennus, audpakiuys W MOJApU3AlUs  CBETa, JUCIEPCUS  CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas W HMCKYCCTBEHHas

PaIHOAKTUBHOCTb;
ONUCHIBATh M3YYEHHBIE CBOMCTBAa BEIIECTBA (DJIEKTPUUECKUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTb  PAa3IUYHBIX  CpeA) |

AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JNEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAs CHia, padoTa TOKa,
WHIYKIHMST MarHUTHOTO TMOJs, cwia Ammnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKHA, SHEPrUsl JJICKTPUUYECKOTO M MArHUTHOIO IIOJIEH, MEPHOJ MU YacToTa
KojeOaHnii B KoyiieOaTeIbHOM KOHTYpe, 3apsiji W CHia TOKa B TIPOIECCe
FapMOHUYECKHUX JJIEKTPOMAarHUTHBIX KoJieOaHMi, (OKyCHOE pacCTOsiHHE U
ONTUYECKAasl CHJIa JIMH3bI, IPU ONUCAHUM MPABUIBHO TPAKTOBATH (HU3UUYECKUI
CMBICI HCIOJb3YEMbIX BEJIMYMH, HMX OOO3HAYCHUS U E€JUHUIIBI, YKa3bIBaTh



(GopMyIBI, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIHMYMHY C JIPYTUMHU
BEITMYMHAMU;

OIMHMCHIBATh M3yUYEHHBIC KBAHTOBBIC SBJICHUS W TPOIECCHI, HCIIOIB3YsS (GU3UICCKUE
BEJTUYMHBI: CKOPOCTh DJICKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETA,
DHEPTUSA U UMITYJIbC OTOHA, TICPHUOJ TIOTypacIiaa, YSHEPTUS CBSI3U aTOMHBIX SIJIEp,
IpU ONHWCAHWHM TIPABWJIBHO TPAKTOBAaTh (PU3WYSCKUA CMBICT HCIOJIB3yEeMbIX
BEJIMYHMH, WX OOO3HAYCHUS W CIWHHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3WYECKYI0 BEIUYHHY C JPYTUMH BEIIMYWHAMU, BBIYHCIATH 3HAUCHHUE
(br3uYeCKON BEJIUUUHBIL;

aHAM3UPOBATh (PU3WUYECKHE TPOIECCHl W SBIICHUS, HWCIONB3YS (U3HUCCKHEC
3aKOHBI W MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJICIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3aKkoH J[oyns—JIeHIa, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPSIMOJIUHEHHOTO0 PacpOCTPAHCHHSI CBETA, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI NMPEIOMJICHUS CBETa, YpaBHEHHE DiHIITEWHA a1 GorodddekxTa,
3aKOH COXPAaHCHHsI DHEPIUH, 3aKOH COXPAHCHHSI MMIYJbCA, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHHsI MacCOBOT'O 4YHCIa, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO PACIajia, MPU 3TOM pasiindyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOEC BBIPAKCHUE W YCIOBUSA (TpaHMIIBI, 00JIaCTH)
PUMEHHUMOCTH;

OTNpECISITh HAMpaBJICHUE BEKTOpAa WHAYKIIMM MAarHUTHOTO TOJS TPOBOJHHKA C
TOKOM, cuJibl AMriepa u cuibl JlopeHna;

CTPOUTh U OINMHCHIBATh M300pa)K€HUE, CO3/1aBAEMOE TUIOCKUM 3€pKajioM, TOHKOM
JIMH30M;

BBITIOJHATH IKCIIEPUMEHTHI M0 MCCIEOBaHUIO (U3MUECKHUX SBICHUN U MPOIIECCOB
C MCTOJIb30BaHUEM IPSMBIX U KOCBEHHBIX U3MEPEHHI: MPU 3TOM (HOPMYITUPOBATH
npoOJeMy/3aady ¥ TUIOTE3y Y4eOHOro 3KCIepUMEHTa, COOUpaTh YCTAaHOBKY W3
IPEITI0)KEHHOTO 000PY/I0BaHUs, TPOBOJUTH OIBIT U (POPMYITHPOBATH BHIBOIBI;
OCYIIECTBIISITH MPSIMbIE U KOCBEHHBbIE U3MEPEHUS (HU3UUYECKUX BEIUYHH, IPU 3TOM
BBIOMpATh ONTHUMAIBHBINA CIIOCOO M3MEPEHMS M MCTOIb30BaATh U3BECTHBIE METOIBI
OLICHKH TTOTPENTHOCTEN U3MEPECHUN;

MCCJIEIOBATh 3aBUCUMOCTH (DM3MUECKHX BEIMYUH C HCIOJIb30BAHUEM TIPSIMBIX
M3MEpPEHUl: TPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUJAE TAaOIUI] U TpaduKoOB,
JIeNaTh BBIBOIBI 110 Pe3yIbTaTaM UCCIICIOBAHMS,;

coOmoaTh TpaBwiIa O€30MAacCHOTO TpyJa MpH TMPOBEJACHUU HCCIECIOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON M TPOEKTHOU
JESTENHHOCTH C HCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOHUCTB M JaOOPATOPHOTO
000pyT0BaHMS;

pemniath pacuy€THBIC 33a/la4d C SIBHO 3aJaHHOW (PU3WYECKON MOJIETBIO, MUCIOJIB3YS
¢dusnueckre 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7a4d BHIOMPATH
duznueckyro  MONeNb, BBIACHATh (U3UYECKUE BEIWYUHBI W (POPMYIIHI,
HEOOXoMuMbIe Il €€ PEIIeHUs, MPOBOAWTH PAcUEThl U OIICHUBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PU3HUECKON BEITMINHBI,



peliarh KadyeCTBEHHBbIC 3aJayd: BBICTPAauMBaThb JIOTUYECKU HENPOTUBOPEUYUBY
LIETIOYKY pACCYKICHUU C OIOPOM Ha HW3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuznvecKue siBICHUs;

UCIIOJIb30BaTh MpPHU PELICHWH YYEOHBIX 3a/ady COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUMU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEACTABICHUA
y4eOHOM M HAy4YHO-TIOMYJSIPHOM HMHPOpMalUM, TMOJYYEHHOW U3 pa3InYHBIX
MCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MMOTYyYaeMyI0 HH(POPMALIHIO;

OOBSACHATHh MPUHLMIBI JEHCTBUS MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3nuyaTh yCIOBHS UX 0€30MaCHOTO UCIOJb30BAHUS B TOBCEAHEBHOM JKU3HMU;
MPUBOJUTh TPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOLIEIO0 MHUpPA, B PAa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU IS
oOecrieyeHus: 0€30MacHOCTH MpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTPOMCTBAMU, JIJIsl COXPAHEHUS 3/I0POBBS M COOJIOJEHUS HOPM 3KOJOTUYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpelie;

paboTaTh B TPYMIE C BHIMOJHEHUEM PA3IMUYHBIX COLUATBHBIX POJIEH, MIIAHUPOBATH
paboTy Tpymmbl, palMOHANBHO paclpeneisTh OOS3aHHOCTH M IUIAHUPOBATh

ACATCIIBHOCTb B HCCTAHIAPTHBIX CHUTYyalUAX,

aJIcKBaTHO OIICHHWBATh BKJIAJ

KaXXI0ro N3 Y4aCTHHUKOB I'PYIIIIBI B PCIIICHHUC paCCManHBaeMOﬁ HpO6HeMBI.

TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
No HaunmenoBanue pas3aenos u KonunyecTBo yacoB DneKkTpoHHbIe (IUPPOBHIC)
/T TEM MPOTPaAMMBI Bcero | Kontpons | [Ipaktuue 00pa3oBaTeNbHbIE PECYPCHI
HBIC CKHe
paboThHI paboThI

Paznen 1. DU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA

1.1 | ®usuka u MeTO bl HAYIHOTO 1 bu6mmoreka [IOK
TO3HAHHMS https://m.edsoo.ru/7f41bf72

HWroro no pazneny 1

Paznen 2. MEXAHUKA

2.1 | Kunemaruka 14 |1 1 bubnuorexa [JOK

https://m.edsoo.ru/7f41bf72
2.2 | lunamuka 13 |1 2 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72

2.3 | 3aKOHBI COXpaHEHUS B 11 1 1 bubmuoreka [JOK
MEXaHHKE https://m.edsoo.ru/7f41bf72
JluHamuKa BpamaTeIbHOTO 4 1 bubnuorexa LIOK
JIBUKEHHS TBEPAOTO Tela. https://m.edsoo.ru/7f41bf72
DNeMEeHTHI CTATUKH.

Hroro no paszneny 42

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMHUKA

3.1 | OcHOBBI MOJIEKYIIIPHO- 13 |1 bubnuorexa LIOK
KUHETHYECKOH TeOpuU https://m.edsoo.ru/7f41bf72

3.2 | OCHOBBI TEPMOAUHAMHUKH. 16 1 3 bubmunorexa LIOK
ArperaTHbl€ COCTOSHUS https://m.edsoo.ru/7f41bf72
BemecTBa. Ma3oBbIe mepexopl

Hroro no paszneny 29
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Paznen 4. QJIEKTPOJANHAMUKA

4.1 | DnexTpocraTuka 15 1 bubamnorexa [JOK
https://m.edsoo.ru/7f41bf72
4.2 | TIoCTOSIHHBIN 2JEKTPUIECKUI 13 1 2 bubamnorexa [JOK
TOK. TOKH B pa3IMUHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Wroro mno pazueny 28
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB 102 6 11
I10 ITPOTPAMME
11 KJIACC
Ne HanmenoBanue pasnennos u KosmuecTBo yacos OnekTpoHHbIe (U(POBbIE)
/i TE€M MPOrpaMMBI Bcero | Kontpons | [Ipaktu 00pa3zoBaTeNbHBIEC PECYPCHI
HBIC YecKue
paboTel | pabOTHI
Pazgea 1. DJIEKTPOANHAMMUKA
1.1 | MarauTHOe ToJI€. 11 1 3 bu6mmoreka [IOK
DJIeKTPOMArHUTHAS WHYKIIHS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUSI 1 BOJIHbI
2.1 | MexaHnuyeckue u 9 1 bu6mmoreka [IOK
AIIEKTPOMArHUTHBIC KOJICOAHHSI https://m.edsoo.ru/7f41c97c
2.2 | MexaHu4eckue u 5 1 bu6moreka [IOK
AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c
2.3 | Onruka 10 3 bu6moreka [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 | OCcHOBBI clIeIMATLHOM TEOPUH 4 1 bubnuoteka [JOK
OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c

Hroro no pazneny 4

Paznen 4. KBAHTOBASA ®U3UKA

4.1 | DileMeHTHI KBAaHTOBOM ONITUKHU 6 bu6moreka [IOK
https://m.edsoo.ru/7f41c97c

4.2 | Ctpoenue atoma 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c

4.3 | AtomHOE 11pO 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Wroro no pazneny 15

Pa3pea 5. JIEMEHTBI ACTPOHOMUU 1 ACTPOPU3UKHU

5.1 | DneMeHThl aCTPOHOMUU U 7 1 bubmuoreka [JOK
acTpoU3UKH https://m.edsoo.ru/7f41c97c

HTtoro mo pazneny 7

Paznea 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 | O6o01maroliee NOBTOPEHUE 4 bubnuorexa LIOK

https://m.edsoo.ru/7f41c97c

Htoro mo pazneny 4

PezepBHOe Bpemst 3

OBUIEE KOJIMYECTBO YACOB 68 4 7

110 ITPOTPAMME
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IHOYPOYHOE INTAHUPOBAHMUE

IMPUJIOKEHUE

10 KJIACC
Ne Tema ypoxka KousmmuecTBo yacos [Hara ONEeKTPOHHBIE
/11 Bcero | Kontpo | [Ipaktnu | H3y4eHHs upoBbIe
JIbHBIE €CKHe 00pa3zoBaTebHbBI
paboTel | paboThI € pecypchl
1 ®dwusnka — HayKa O MPHUPO/IE. 1 6.09 bubnuoreka
Hayunble MeTo 161 TO3HAHMSA [HOK
OKpy’Xarolero mupa. Posb u MecTo https://m.edsoo.r
¢bu3uku B GopMUPOBAHUT u/ff0c32e2
COBPEMEHHOM HAYYHOUN KapTUHBI
MHpa, B IPAKTUYECKON
NEeATeNbHOCTH JIIOJIER
2 Mexanndeckoe nBmkeHue. Cucrema 1 7.09 bubnmoreka
oTCYeTa. [HOK
https://m.edsoo.r
u/ff0c33e6
3 CriocoObI onricaHusT MEXaHUIECKOTO 1 8.09 bubmmoreka
JNBWKEHHUs. TpaekTopus, myTh, [HOK
nepeMeIieHue. https://m.edsoo.r
u/ff0c3508
4 PaBHOMEpHOE MpsIMOJIMHEHHOE 1 13.09 bubmmoreka
nBrkeHrne. CKOpOCTh U YpaBHEHUE [HOK
PaBHOMEPHOTO MPSIMOJTMHEHHOTO https://m.edsoo.r
JIBUKECHUS. u/ff0c3620
5 OTHOCHUTETBHOCTh MEXaHUYECKOTO 1 14.09 bubnuoreka
TIIBIDKECHUS. HOK
https://m.edsoo.r
u/ff0c372e
6 [ToBTOpEHME N3YYEHHOTO 1 15.09 bubnuoTeka
Marepuana. Pemenue 3agay. HOK
https://m.edsoo.r
u/ff0c39cc
7 PaBHOYCKOpEHHOE TIPSIMOJIMHEHHOE 1 20.09 bubnuoTeka
JIBUKE€HUE. MTHOBEHHAsI CKOPOCTh. LHOK
YckopeHue. https://m.edsoo.r
u/ff0c3ada
8 PaBHOYyCKOpEeHHOE MPSAMOIUHEITHOE 1 21.09 bubnuoTeka
nBukeHue. CKopocTb. YpaBHEHHUE HOK
PaBHOYCKOPEHHOTO https://m.edsoo.r
MPSIMOJIMHEHHOTO JIBUKCHHSI. u/ff0c3be8
9 CBoOosiHOE MafeHue. Y CKopeHue 1 22.09 bubnmoreka
CBOOOJTHOTO TTAJICHUS [HOK
https://m.edsoo.r
u/ff0c3be8
10 | JJaboparopHas pabota Ne 1 1 27.09 bubnuoreka
«M3ydeHne NBUKEHUS Tea, I[HOK
OpOIIEHHOTO TOPU30HTATBHOY https://m.edsoo.r
u/ffOc3be8
11 | IloBTOpEHHE N3YYECHHOTO 1 28.09 bubnuoreka
Marepuaina. Pemenue 3agau. ITOK
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https://m.edsoo.r

u/ff0c3d00
12 | KpuBoauHeiHHOE ABHKCHHE. 29.09 bubnuoreka
JIBM>KEHHE MaTepuaIbHOU TOYKH 110 [HOK
OKPY>XHOCTH https://m.edsoo.r
u/ff0c3el8
13 | Kunemaruka BpamareabHOTO 04.10 bubnuoreka
IBIDKEHHA. YTJI0Bas U JIMHeHHAas HOK
CKOPOCTH BpAIIICHUS. https://m.edsoo.r
u/ff0c3f76
14 | IloBTOpEHHE N3YYECHHOTO 05.10 bubnuoreka
Marepuana. Pemenne 3anad. [HOK
https://m.edsoo.r
u/ff0c41a6
15 | KonrtpomnsHas padora Ne 1. 06.10 bubmmoreka
«KunemaTtnkay» [HOK
https://m.edsoo.r
u/ff0c43d6
16 | IlpuHIMIT OTHOCHTENEHOCTH 11 bubnuoreka
lNanmnes. UHepumanbHble CHCTEMBI [HOK
orcueTta. [lepBbiii 3akoH HproToHa https://m.edsoo.r
u/ff0c4502
17 | Macca tena. Cuina. [Tpunnun 12 bubnuoreka
CyNepHo3uIuu cuil. Bropou 3aKoH [HOK
HeroToHa ay1s1 MareprualbHOW TOUKH https://m.edsoo.r
u/ff0c46la
18 | IloBTOpEHME M3YyUYEHHOTO 13 bubnuoteka
Marepuana. Pemenue 3agay. HOK
https://m.edsoo.r
u/ff0c478c
19 | Tperun 3akon HproToHa 115t 18
MaTepHUaIbHBIX TOYCK.
20 | 3akon BceMupHOTO TsAroteHus. Cuma 19 bubnuoTeka
TSKECTH. HOK
https://m.edsoo.r
u/ff0c4b74
21 | IlepBas kocMHu4YecKasi CKOPOCTh. Bec 20 bubnuoTeka
tena. [leperpy3ku 1 HEBECOMOCTb. HOK
https://m.edsoo.r
u/ff0c4dc2
22 | IloBTOpeHue U3y4yeHHOTO
MaTepuana. Pemenue 3anau.
23 | Hedopmarus. Cuna ynpyrocru.
3axoH ['yka.
24 | JJaboparopHas pabota Ne 2.
«V3MepeHne KeCTKOCTU NPYKUHbBD)
25 | Cuna tpenus. Kospounuent bubnuoreka
TpeHus. Cuiia COpOTUBIIEHUS IPU I[HOK
NIBIDKEHUH TeJIA B )KUAKOCTH UIIN https://m.edsoo.r
rase u/ffOc4fde
26 | JJaboparopHas pabota Ne 3 bubnuoreka
«M3mepenne koddduimenra Tpenus I[TOK
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CKOJIbXKCHUSD) https://m.edsoo.r
u/ff0c511e
27 | IloBTOpEHUE U3YYEHHOTO
Marepuaia. Pemenue 3anad.
28 | KonrpomabHas padora Ne 2.
«/InHaMuKa»
29 | Ummynbc MaTepraabHOU TOUKH, bubnuoreka
CUCTEMBI MaTEPUAIILHBIX TOUYEK. [HOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.r
UMITyJbca. PeakTHBHOE JIBU)KEHHE u/ff0c570e
30 | IToBTOpEHUE U3yUESHHOTO bubnmnoreka
Martepuaina. Pemenue 3anau. [HOK
https://m.edsoo.r
u/ff0c5952
31 | PaboTa 1 MOIITHOCTH CHIIBI. bubnuoreka
LIOK
https://m.edsoo.r
u/ff0c5c36
32 | Kunernueckas SHeprus bubnuoreka
MaTepuaabHOU Touku. Teopema 06 [HOK
M3MEHEHUH KHHETUYECKOW SHEPrHU https://m.edsoo.r
u/ff0c5c36
33 | PaboTa cuIiIbI TSHKECTH M CHITBI bubnuoreka
YIPYTrOCTH [HOK
https://m.edsoo.r
u/ff0c5efc
34 | [loTeHnmanpHast SHEPTHUA. Bbubanorexa
[TorennmansHast 3HEPTUS YIIPYTO [HOK
nehopMHUPOBAHHON TTPYKUHBL. https://m.edsoo.r
[ToTeHianpHast SHEPTHs TEJIa u/ff0c6230
BOJIM3M IOBEPXHOCTH 3eMIIH
35 | [loreHumansHbIE U bubanorexa
HENOTECHIMANIbHBIE CHIIBL. CBS3b HOK
pabOTHI HEMTOTEHIIHABLHBIX CHIT C https://m.edsoo.r
U3MEHEHUEM MEXaHUYECKOU u/ff0c600a
SHEPTUU CUCTEMBI TEIl. 3aKOH
COXpaHCHHS MEXaHUYECKOW SHEPTUH
36 | JIJabopatopnas pabora Ne 4
«M3ydenue 3aKoHa COXpaHCHUS
MEXaHUYECKOW SHEPTHU»
37 | PabGoTa cuibl B moJie TATOTEHHUS.
[TorenuuanbHast SHEprus B MoJje
TATOTEHMSL.
38 | [loBTOpEHUE U3YYEHHOTO bubnuoreka
Marepuana. Pemenue 3agau. I[HOK
https://m.edsoo.r
u/ff0c6938
39 | KonrpoabHas paboTa 1o reme bubnuoreka
«3aKOHBI COXPaHEHMSI B MEXAHUKE) I[HOK
https://m.edsoo.r
u/ff0c6a50
40 | IloctynaTenpHOE U BpallaTelbHOE bubnuoreka
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JBUKEHHE a0COIOTHO TBEPIOTO LHOK
tena. MomeHT cuitbl. [1iedo cuibl. https://m.edsoo.r
u/ff0c63b6
41 | YcnoBus paBHOBeCHUs TBEPAOTO Tela bubnuoreka
[HOK
https://m.edsoo.r
u/ff0c64d8
42 | JlabopatopHas paborta Ne5 bubnuoreka
«M3ydyeHne paBHOBECUS Tena MO [HOK
IEUCTBUEM HECKOJIBKUX CHID) https://m.edsoo.r
u/ff0c6510
43 | TloBTOpEeHHE N3YIEHHOTO bubnuoteka
Marepuana. Pemenne 3amad. [HOK
https://m.edsoo.r
u/ff0c6708
44 | OCHOBHBIE TIOJIOKEHUS bubnuoteka
MOJIEKYJIIPHO-KMHETHYECKOM [HOK
Teopun. BpoyHOBCKOE IBHIKEHHE. https://m.edsoo.r
Juddysus. Macca Moseky. u/ff0c6820
KommuectBo BemectBa. [locTostHHAS
ABoraapo
45 | [loBTOpEHUE U3YYEHHOTO bubnuoteka
Marepuana. Pemenue 3anay. HOK
https://m.edsoo.r
u/ff0c6bcc
46 | Xapakrep JBUIKEHUS H bubnuoteka
B3aMMOJEHCTBUS YaCTUI] BEIIECTBA. HOK
Moienu CTpOEHUs ra3oB, https://m.edsoo.r
KHUIKOCTEH U TBEPIBIX TEJ u/ffOcébcc
47 | Uneansusiii raz B MKT. OcHoBHOE bubanorexa
ypaBHenue MKT [HOK
https://m.edsoo.r
u/ff0c6eed
48 | [ToBTOpEHUE U3YYCHHOTO bubnuoreka
Marepuana. Pemenue 3agay. HOK
https://m.edsoo.r
u/ff0c6df2
49 | TermmoBoe paBHOBECHE. bubnuoTeka
Temneparypa u €€ u3MepeHue. HOK
[Ikana temneparyp Llenbcus https://m.edsoo.r
u/ff0c6f00
50 | AGcostoTHas TeMIiepaTypa Kak Mepa bubnuoreka
CpeIHEN KUHETUYECKON YHEPTUU I[HOK
JIBMDKEHUST MOJICKYIL. https://m.edsoo.r
u/ff0c7018
51 | U3mepeHue ckopocTel MoKy bubnuoreka
rasa. Pemmenue 3amau. LHOK
https://m.edsoo.r
u/ff0c7126
52 | YpaBuenue MeHieneeBa- bubnuoreka
Knaneiipona I[HOK

https://m.edsoo.r
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53 | 3akon JlaysibToHA. ['a30BbIC 3aKOHBI
54 | M3omporiecchl B UA€ATBHOM Ta3e u
uX rpaduecKoe MpeCTaBICHHE
55 | IloBTOpEHNE N3yUEHHOTO
Marepuaia. Pemenue 3anad.
56 | KonrpombsHas padora Ne 4 bubnmnoreka
«OcHoBHBIC T010KeHIT MKT) HOK
https://m.edsoo.r
u/ff0c74f0
57 | BuyrpenHsis aHeprus bubnuoreka
TEPMOJIMHAMUYECKOU CUCTEMBI 1 [HOK
croco0bl €€ u3MeHeHUsI BHyTpeHHSIsI https://m.edsoo.r
SHEPTHsl 0OTHOATOMHOTO UACATEHOTO u/ff0c7838
rasa
58 | KommgecTBO TEIUIOTHI U padoTa. bubnuoteka
[HOK
https://m.edsoo.r
u/ff0c7ae0
59 | Bugs! Temonepeaayn
60 | YnmenbHas TEMI0EMKOCTh BEIIECTBA.
KonmuecTBo TemioTs! npu
Tertonepenayde. AnnabaTHbIN
rpolecc
61 | [lepBbIit 3aKOH TEPMOJMHAMUKH H bubnuoteka
€ro NpUMEHEHHE K U30Tpolieccam [HOK
https://m.edsoo.r
u/ff0c84ae
62 | HeoOpatumocTh MpOIIECCOB B bubnuoteka
npupoje. Bropoii 3akon [HOK
TEPMOAMHAMHUKHU https://m.edsoo.r
u/ff0c82ba
63 | [Ipunnun neiictus u KIT bubanorexa
TerioBoit mamuHel. [{ukn Kapuo u HOK
ero KIIJI. Dxomorudeckue https://m.edsoo.r
MPOOJIEMBI TETUIOAHEPTETUKH u/ff0c84ae
64 | [lapooOpa3oBaHue U KOHICHCAIHS. bubanoreka
Hcnapenue u kuneHue HOK
https://m.edsoo.r
u/ff0c86fc
65 | AOcoJi0OTHas U OTHOCHUTEINbHAS bubnnoreka
BJI&YKHOCTB BO31yXa. HacelleHHbIN I[HOK
nap. Kp. na6 pabora Ne 6. https://m.edsoo.r
«M3MepeHne BIa)KHOCTH BO3/1yXa u/ff0c88be
66 | SIBneHHe MOBEPXHOCTHOTO bubnuoreka
HaTsDKeHMs. Kanuuisipel. I[HOK
https://m.edsoo.r
u/ff0c8a8a
67 | JlaboparopHnas pabota Ne 7 bubnuoreka
«M3mMepeHne NoBEpPXHOCTHOTO I[HOK

HaTAXKCHUA»

https://m.edsoo.r
u/ff0c8c56



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56

68 | Teepnoe Teno. Kpucrammmyaeckue u bubnuoreka
amop(dHbIe Teraa. AHU30TPOIHS LHOK
CBOUCTB KpHCTAIUIOB. JKukue https://m.edsoo.r
kpuctajuibl. CoBpeMeHHbIE u/ff0c8f6e
MaTepHUabl
69 | [InaBieHwe U KPUCTAIITH3AIHSL. bubnmnoreka
VY enpHas TENI0TA MJIaBJICHHUS. [HOK
CyOnumariusi. YpaBHEHHE https://m.edsoo.r
TEIJIOBOTO DajaHca. u/ff0c8f6e
70 | JJaboparopras padota Ne 8.
«M3Mepenue ynenpHou
TEIUIOEMKOCTHY
71 | IloBTOpEHUE U3yUYEHHOTO bubnuoreka
Marepuana. Pemenue 3anad. [HOK
https://m.edsoo.r
u/ff0c8f6e
72 | KonrpombsHas pabota Ne 4 «OcHOBBI
TEPMOJIMHAMUKHU. ArperaTHbie
COCTOSIHUSI BEIECTBA»

73 | Dnekrpusanus Tei. DIESKTPHICSCKAH bubnuoteka
3apsi. JIBa BUAA SJIEKTPUYECKHUX HOK
3apsiI0B. 3aKOH COXPaHCHHS https://m.edsoo.r
AIIEKTPUYECKOTO 3apsijia u/ff0c8f6c

74 | BzaumoaeucTBre 3apsi0B. 3aKOH Bbubanorexa
Kynona. ToueyHbIN 31€KTPUUECKUN [HOK
3apsi https://m.edsoo.r

u/ffoc8f6ec
75 | [loBTOpEHHE H3yUYEHHOTO
Marepuana. Pemenue 3agay.
76 | DneKkTpuyecKoe IoJie. bubnuoTeka
LIOK
https://m.edsoo.r
u/ffoc8f6ec
77 | Hampsik€HHOCTB DJIEKTPUYECKOTO bubnuoTeka
noJisa. [IpuHiun cynepno3unuu [HOK
AIIEKTPHYECCKHUX TOJICH. JIMHUU https://m.edsoo.r
HAIPSHKEHHOCTH u/ff0c8f6c

78 | IloBTOpeHne U3yueHHOTO
MaTepuasia. Perenue 3agay.

79 | PaGoTa cuI 3IE€KTPOCTATHYECKOTO bubnuoTeka
noJist. [ToTeHInabHas SHEPT U Tea LHOK
B DIICKTPOCTATUYECKOM TI0JIE https://m.edsoo.r

u/ffoc8f6ec

80 | ITorenmuain. Pa3HoCTh TOTEHIINAIIOB bubnuoreka
LIOK
https://m.edsoo.r
u/ffoc8f6c

81 | CBs3b MeX/1y HAPSKEHHOCTHIO bubnuoreka

JIEKTPOCTATUYECKOTO MOJISA U I[HOK
Pa3HOCTHIO TIOTEHITHAIIOB. https://m.edsoo.r
DKBUNOTEHIIMATHHBIE TTOBEPXHOCTH. u/ff0c8f6c

82 | IloBTOpEeHne U3y4eHHOTO
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Marepuaia. Pemenue 3anad.

83 | [IpoBOoAHUKH, AUIICKTPUKH H bubnuoreka
IIOJIYIIPOBOAHMKU. [IpoBOIHUKY 1 [HOK
JIMAJICKTPUKY B https://m.edsoo.r
AIIEKTPOCTATUYCCKOM TI0JIC. u/ff0c8f6e
JManeKkTprueckasi IPOHUIAEMOCTb.

DNEeKTpOCTATUYECKAs 3alIUTa.

84 | Dnekrpoemkocth. Konaencarop. bubnuoteka
DNEeKTPOEMKOCTD IIIOCKOTO [HOK
KOHJICHCATOPA. https://m.edsoo.r

u/ffOc8f6e

85 | DHeprus 3apsKEHHOTO bubnmnoreka
KoHAeHcaTopa. [Ipunuun nencTBus [HOK
U MIPUMEHEHUE KOHJICHCATOPOB. https://m.edsoo.r
3azemiieHHE IIEKTPOITPUOOPOB u/ff0c8f6c

86 | [loBTOpEHUE M3yUYEHHOTO MaTepHall.

Pemenne 3anau.

87 | KonrpombsHas pabora Ne 6 «OCHOBBI
AIIEKTPOCTATUKID)

88 | DiekTpuUYeCKHii TOK, YCIOBUS €T0 bubnmoreka
cymectBoBaHus. 110CTOAHHBIN TOK. [HOK
Cuuta Toka. https://m.edsoo.r

u/ff0c8f6e

89 | Hampsixenue. ConpoTHUBIICHHE. bubnuoteka
3akoH OMa Jj1s1 ydacTKa LenHu. HOK
DJIEKTPUYECKOE COMPOTUBIICHHUE. https://m.edsoo.r
DIEKTPUUECKHUE LIETTH. u/ff0c8fee
[TocnenoBarenpbHOE U APAILICIEHOE
COCJIMHEHUS! IPOBOHUKOB.

90 | JlabopaTopHas pabota Ne 9
«M3ydenue nocieaoBaTeIbHOTO U
napajuieIbHOTO COCTUHCHHUS
MIPOBOJTHUKOBY

91 | PaGora 1 MOLIHOCTH bubanorexa
3JIEKTPUYECKOTO TOKA. 3aKOH [HOK
Jlxoynsi-Jlenia https://m.edsoo.r

u/ff0c8fbe

92 | 3akon Oma J1d ITOJIHOM bubanoreka
(3aMKHYTOM) 2JIEKTPUUECKOH IICTIH. HOK
KopoTkoe 3aMbIKaHueE. https://m.edsoo.r

u/ff0c8fbe

93 | JIaboparopHas pabota Ne 10
«M3mepenne 3J1C ncTouHnka ToKa
1 €r0 BHYTPEHHET0 COMPOTHBIICHUS

94 | DnexkTpoHHas MPOBOAUMOCTb bubnuoreka
TBEPJIBIX METAJUIOB. 3aBUCUMOCTD LHOK
CONPOTHBIICHUS METAJJIOB OT https://m.edsoo.r
Temmneparypbl. CBEpXIIPOBOIMMOCTh u/ff0c8f6c

95 | DieKTpUUECKUH TOK B BaKyyMe. bubnuoreka
CBoMCTBa NIEKTPOHHBIX ITYYKOB I[HOK
[TomynpoBOAHUKH, UX COOCTBEHHAS https://m.edsoo.r
Y TIPUMECHasi IPOBOIUMOCTb. u/ff0c8f6e
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96 | CrowuctBa p—Nn-mepexoa. 1 bubnuoreka
[TonynpoBoAHUKOBBIE TPUOOPHI [HOK
https://m.edsoo.r
u/ffoc8f6ec
97 | DneKkTpuYecKHii TOK B BAKyyM€. 1 bubnuoteka
DNEeKTPOHHO-Ty4YeBasi TpyOKa LHOK
https://m.edsoo.r
u/ffoc8f6ec
98 | DyeKkTpUYECKUH TOK B pacTBOpax u 1 bubnuoteka
paciuiaBax 3JI€KTPOJIMTOB. [HOK
DJEKTPOIMTHYECKAS TUCCOIIMAIIHSL. https://m.edsoo.r
DJIeKTpOIIN3 u/ff0c8f6c
99 | Jlaboparoprast padota Ne 11 1 1 bubnmoreka
«M3mepeHue 3neMeHTapHOTO [HOK
3apsaa» https://m.edsoo.r
u/ffoc8f6e
100 | DmekTpuYecKuH TOK B Ta3ax. bubnuoteka
CamocTosATenbHBIN U [HOK
HECaMOCTOSTESILHBIH Pa3psil. https://m.edsoo.r
Monnwust. [Tnazma u/ff0c8f6c
101 | PesepBHsrii ypok. "TloBTOpeHHE U
000011IeHIE MaTepraay
102 | Pe3zepBHbIi ypok. OO0OIIarOIIHIA
ypok 1o temam 10 kacca
OBUIEE KOJIMYECTBO YACOB I10 102 6 11
I[MTPOI'PAMME
11 KJIACC
No Tema ypoka KomnnuectBo yacoB Hara DJIEKTPOHHBIE
/11 Bcero | Kontpo | [Ipaktuu | u3y4yeHus nudposbie
JbHBIE €CKHe 00pa3zoBaTeIbHbI
paboThl | paboOTHI € pecypchl
1 [TocTostHHBIC MAarHUTHI M KX 1 5.09 bubnuoteka
B3auMoOelicTBUE. MarHuTHOE II0JIE. HOK
BexTop MarHUTHOM UHYKITHH. https://m.edsoo.r
JIMHUY MarHUTHOW MHAYKIIUU u/ffoc9778
2 MarsuTHoO€ 10JIe TPOBOIHUKA C 1 6.09 bubanoreka
TokoM. OnbIT Dpcrena. LHOK
B3anMoelicTBrE TPOBOIHUKOB C https://m.edsoo.r
TOKOM u/ff0c98fe
3 JIaGopatopHas pabota «/3ydeHune 1 1 12.09 bubnuoreka
MarHUTHOTO TOJIS KaTyHIKU C I[HOK
TOKOM» https://m.edsoo.r
u/ffoc98fe
4 JlelicTBME€ MarHUTHOTO TOJIST HA 1 1 13.09 bubnuoreka
MPOBOJHUK ¢ TOKOM. Cuina Ammepa. LHOK
JIaGoparopHas paboTa https://m.edsoo.r
«MccnenoBanue qeiCTBUS u/ff0c9ac0
MMOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM
5 JleficTBE€ MarHUTHOTO TOJIST HA 1 19.09 bubnuoreka
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JBIDKYILITYIOCS 3apsDKEHHYIO
yactuny. Cuia Jlopenua. Pabora

LIOK
https://m.edsoo.r

cuibl Jlopenna u/ff0c9df4

6 DNeKTpOMarHuTHasE UHYKITHSI. 20.09
IToToK BEKTOpa MarHUTHOM
uaaykiuu. DJ1C uHAyKIun. 3aKoH
AIEKTPOMArHUTHOW MHTYKITHH
Dapanes

7 JlaboparopHas paboTa 26.09 bubnmnoreka
«HccnenoBanue IBICHUS HOK
AJIEKTPOMATHUTHON MH/TYKITHN) https://m.edsoo.r

u/ff0cal50

8 NunykTuBHOCTD. SIBICHUE 27.09 bubanorexa
camounaykiuu. IJC [HOK
CAMOMH/IYKIINU. DHEPTHsI https://m.edsoo.r
MarHUTHOTO TIOJISI KATYIIIKU C TOKOM. u/ff0ca600
DNIEeKTPOMarHuTHOE TOJIe

9 Texnuueckue ycTpoicTBa U UX 3.10
MIPUMEHEHHE: TIOCTOSTHHBIC MarHUTHI,

AIIEKTPOMATHHUTHI,
AIIEKTPOBUTATEIh, YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYh

10 | O6o6maromnuii ypok «MarHuTHOE 4.10 bubnuoteka
noJie. DJIEKTpOMarHuTHas [HOK
HHIYKIHS https://m.edsoo.r

u/ff0cab82

11 | KonTpoasHas paboTa 1o Teme 10 bubnuoteka
«MarauTHoOE€ 1oJIe. HOK
DJIeKTPOMArHUTHAS HHIYKIIHS https://m.edsoo.r

u/ff0cad58

12 | CBoOOHBIE MEXaHUYECKUE 11 bubanorexa
KoJiebanus1. ['apMoHnyeckue [HOK
KosieOaHus. YpaBHEHUE https://m.edsoo.r
rapMOHUYECKHUX KOJICOAHHIA. u/ff0caf06
[IpeBpaienue dHEprin

13 | JIaGoparopHas paboTa 17
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia MaJIbIX KoJieOaHmii Tpy3a Ha
HUTH OT JUITMHBI HUTH U MacCChl
rpy3a»

14 | KoneOaTenbHBIW KOHTYP. 18 bubnuoreka
CB0060AHBIE IEKTPOMArHUTHBIE I[HOK
KOIeOaHus B UACATLHOM https://m.edsoo.r
KOJIeOATETTbHOM KOHTYpE. AHAJIOTHUS u/ff0cb820
MEXIY MEXaHUYEeCKHUMH U
AIIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

15 | ®opmyna TomcoHa. 3akoH bubnuoreka
COXpaHEeHHUs SHEPTUHU B HJICATLHOM I[IOK
Kos1e0aTeIbHOM KOHTYpE https://m.edsoo.r

u/ffoch9c4

16 | IlpencraBiieHue o 3aTyXarOUIMX bubnuoreka
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KosiebaHusax. BeiHyXIeHHbIE [HOK
MEXaHHUYECKUE KOJICOaHMSI. https://m.edsoo.r
Pe3onanc. BeinyxeHHBIC u/ff0cbb86
AJIEKTPOMArHUTHBIE KOJICOaHHSI
17 | IlepeMeHHBIU TOK. bubnuoreka
CuHyconjalIbHbIM IEPEMEHHBIH TOK. [HOK
MOIIHOCTh IEPEMEHHOTO TOKA. https://m.edsoo.r
AMIUIMTYJHOE U JCUCTBYIOIIEE u/ff0cbd34
3HAYCHUE CHJIBI TOKA U HAIIPSDKEHHSI
18 | Tpanchopmarop. [IpousBoacTBoO,
nepeaaya u norpedieHue
NEKTPUYECKON YJHEPTUU
19 | YcrpoiicTBO U pakTHYECKOe bubnuoreka
IIPUMEHEHHE EKTPUIECKOTO [HOK
3BOHKa, TeHepaTopa MepeMeHHOT0 https://m.edsoo.r
TOKa, JITHUH JICKTporepeiad u/ff0cc324
20 | DkoyIoTHYECKHE PUCKH TIPU
MIPOU3BOJICTBE ICKTPOIHEPTHH.
KyneTypa ncnosb3oBaHust
BJIEKTPOIHEPTUHU B MOBCETHEBHOU
KU3HU
21 | MexaHWYeCKHEe BOJIHBI, YCIOBUS bubnuoreka
pacnpoctpanenus. [lepuos. HOK
CKOPOCTh pacrpoCTpaHCHHS U https://m.edsoo.r
JuTiHA BOJTHBL. [Torepeunsie u u/ffOccab4
MPOIOJTBHBIEC BOJIHBI
22 | 3Byk. CkopocTh 3ByKa. [ poMKOCTB bubnuoteka
3ByKa. BeicoTa ToHa. TeMOp 3ByKa [HOK
https://m.edsoo.r
u/ff0cccOc
23 | DaeKTpOMarHUTHBIC BOJHBI, UX bubnuoteka
CBOMCTBA U CKOpOCTh. [IIkana [HOK
AIIEKTPOMATHUTHBIX BOJIH https://m.edsoo.r
u/ff0ccfe0
24 | IIpuHIUIIBI PATUOCBSI3H U
TeNeBUICHU. Pa3BuTre cpencTs
cBsi3u. Pammonokanus
25 | KonTtpoinbHas padota «Konaebanus u bubnuoTeka
BOJIHBI» HOK
https://m.edsoo.r
u/ff0cc6f8
26 | IlpsmonHeliHOE pacipocTpaHeHne bubnuoreka
CBETa B OJJTHOPOJHOMU cpejie. [HOK
Toueunsii nctoynuk cera. Jlya https://m.edsoo.r
cBera u/ff0cd350
27 | OrpaxkeHue cBeTa. 3aKOHbBI bubnuoreka
oTpaxeHus ceera. [loctpoenue I[HOK
M300paXeHUH B IJIOCKOM 3epKale https://m.edsoo.r
u/ffOcd4e0
28 | Ilpenomnenue cBera. [lonHoe bubnuoreka
BHYTPEHHEE OTpPaKEHUE. I[HOK

IIpenenbHbIA yros noJIHOTO

https://m.edsoo.r
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BHYTPEHHETO OTPAKECHUS

u/ffOcd7f6

29 | Jlaboparopuas pabota «3mepenHue bubnunoreka
[I0Ka3aTelIs IPEJIOMIIEHUS CTEKIIa [HOK
https://m.edsoo.r
u/ff0cd67a
30 | Jlunzel. [TocTpoeHue n3o0pakeHUit bubnmnoreka
B JinH3€e. PopMyra TOHKOM JIMH3BI. [HOK
VYBeJUYCHNE JINH3BI https://m.edsoo.r
u/ffOcddle
31 | JlaboparopHas paboTa
«HMccnenoBanne CBOMCTB
M300paKCHUH B JIMH3AX)
32 | ducnepcus cBera. CIIOKHBINA COCTaB
6enoro csera. L{Ber. JlabopaTopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 | UnTepdepenmus crera. Judpaxmnus bubnuoteka
ceera. [ludpakunonnas pemeTka HOK
https://m.edsoo.r
u/ff0ced22
34 | [TonepeyHOCTH CBETOBBIX BOJIH. bubnuoteka
[Tonspuzanusa ceera [HOK
https://m.edsoo.r
u/ff0cf02e
35 | OnTruyeckue MpuOOPHI M YCTPOUCTBA
1 YCIIOBUSI X O€3011aCHOTO
MIPUMEHEHHUS
36 | ['paHUIIBI NPUMEHUMOCTH bubnuoteka
KJIaCCHUYECKON MEXaHHUKH. HOK
[TocTynatel crienuaaIbHOW TCOPHU https://m.edsoo.r
OTHOCHUTEJIbHOCTH u/ff0cf862
37 | OTHOCUTENBHOCTD bubnuoreka
OJHOBPEMEHHOCTH. 3aMeJICHUE HOK
BPEMEHHU M COKPAIICHHUE JIJTHHBI https://m.edsoo.r
u/ffOcfa42
38 | DHeprus u UMITYJIbC bubnnoreka
PENATUBUCTCKOW YacTullbl. CBA3b LHOK
MAacChl C SHEPTHEH U UMITYJIbCOM. https://m.edsoo.r
DHeprusi MoKos u/ff0cfc68
39 | KonrponsHas paborta «OnTuka. bubnuoreka
OcHOBBI cieUanbHON TEOPUHU HOK
OTHOCHTEIIbHOCTI https://m.edsoo.r
u/ff0cf6f0
40 | ®otonbl. ®opmyna [Inanka. bubnuoreka
DHeprus ¥ UMITyJIbC GOTOHA I[HOK
https://m.edsoo.r
u/ff0cfel6
41 | OTKpBITHE U UCCIICIOBAHHE bubnuoreka
¢dorordpdexra. OnbiTer A. T I[HOK
CroneroBa https://m.edsoo.r
u/ffOcffc4
42 | 3akonsl potorddekra. YpaBHeHHe bubnuoreka
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DunmrerHa i Gotorddekra. LHOK
«Kpachas rpanuna» gporosdpdexra https://m.edsoo.r
u/ff0d015e
43 | MaBaenue ceera. Onbithel I1. H. bubnmoteka
JlebeneBa. XUMHUYECKOE ICHCTBUC LHOK
cBera https://m.edsoo.r
u/ff0d04a6
44 | Texuuueckue ycTpoicTBa u
MPAaKTUYECKOE IPUMEHEHUE!
(dboTOIEeMEHT, POTOTATIHK,
CoJIHEYHast OaTapesi, CBETO IO
45 | Pemrenue 3aga4 1o reMe «JI€MEHTBI bubnuoreka
KBaHTOBOU ONTHKW) [HOK
https://m.edsoo.r
u/ff0d0302
46 | Mogens atoma TomcoHa. ONBITH bubnuoteka
Pezepdopna o paccesnuro o- [HOK
vacTuil. [lnaneTapHas Mojenb aToMa https://m.edsoo.r
u/ff0d091a
47 | Tloctynarsl bopa bubnuoreka
L[IOK
https://m.edsoo.r
u/ff0dOafa
48 | U3nydenne u noriomieHue (GOTOHOB bubnuoteka
NP MEPEeXoe aToMa ¢ OJHOTO HOK
YPOBHS SHEPTHH Ha Apyroii. Busl https://m.edsoo.r
CIIEKTPOB u/ff0dOafa
49 | BosHOBBIE CBOMCTBA YaCTUIL. BOIHEI bubanorexa
ne bpouis. KopnyckyisipHo- [HOK
BOJIHOBOM Ayanu3M. CIIOHTaHHOE U https://m.edsoo.r
BBIHY)KJICHHOE M3JIy4CHHE u/ff0dOca8
50 | OTkpeITHE PATUOAKTUBHOCTH. bubnuoreka
OmneiTer Pe3epdopaa mo [HOK
OIIPEICIIEHUIO COCTaBa https://m.edsoo.r
PagiOaKTHBHOTO M3ITyYCHHUS u/ff0d0fd2
51 | CpowcTBa anbda-, 6era-, raMmma-
u3ny4eHus. BiusHaue
PalMOAKTUBHOCTH Ha KUBBIC
OpraHu3Mbl
52 | OTKpBITHE IPOTOHA U HEUTPOHA. bubnuoTeka
N3ortomnbl. Anba-pacna. HOK
DNEeKTPOHHBIW ¥ MO3UTPOHHBIH OeTa- https://m.edsoo.r
pacnan. ["'aMma-u3nydeHue u/ff0d1162
53 | DHeprus cBsA3M HYKJIOHOB B sIJIpe. bubnuoreka
SnepHeie peakunu. AnepHbid LHOK
peakrop. [Ipo0GiemMsl, mepcneKTUBEL, https://m.edsoo.r
9KOJIOTUYECKHE ACTIEKTHI SIAEPHOU u/ff0d1356
SHEPIreTUKU
54 | DnemenTapHble YacTHIbl. OTKpbBITHE bubnuoreka
MO3UTpOHA. MeTo 16l HAOMIOICHUS U I[HOK
PETUCTpAIMH HJIEMEHTAPHBIX https://m.edsoo.r
yactull. Kpyriuslii cton u/ff0d0e38
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«DyHaMeHTaIbHbIE
B3aUMOJCUCTBUA. EQUHCTBO
($u3nYeCKOU KapTUHBI MUpa»

55

Bun 3Be3nn0r0 Heba. Co3Besaus,
SIPKUE 3BE3/1bl, IUIAHETHI, UX
BujuMoce aemwkeHre. CollHeUHas
cHcTeMa

56

Connne. ConHedHas aKTUBHOCTD.
Wcrounuk sneprun CoJiHIA U 3BE3]T

57

3BE3bI, KX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTU. BHyTpeHHee
cTpoeHnue 38€311. COBpeMeHHbIE
MIPEACTABIICHUS O TIPOUCXOKICHUU U
sBosfonnu COJTHIIA U 3BE3]T

58

Mneunsin [Iyte — Hama
lNanakTtuka. [lonoxkeHne n (BUXEHNE
Connua B I'anmaktuke. I'amakTukuy.
UYepHble IpIphI B SAPaX TATAKTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boispmoro B3peIBa.
PennkroBoe nznydenue.
MeraranakTuka

60

Hepemennsie mpoo6ieMbl
aCTPOHOMHH

61

KonTtponbHas padota «I1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb ¢husuku
1 aCTPOHOMHHU B 3KOHOMHYECKOH,
TEXHOJIOTMYSCKOM, COIHMAIbHON B
ATUYECKOH chepax IesiTeTbHOCTH
yeJioBeKa

63

O6o06matromuii ypok. Poss 1 mecto
(U3HUKN 1 aCTPOHOMHUH B
COBPEMEHHOM HAy4YHOU KapTHUHE
MUpa

64

O6o6maromuii ypok. Ponb
(bu3HyecKoit Teopun B
(hOpMHPOBAHKH MIPEACTABICHHH O
(bu3HYECKO KapTHHE MUPa

65

O6o06maromuit ypok. Mecto
(buU3NYeCKOl KapTUHBI MHpPa B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTABIICHHUI O TPUPOIC

66

PesepBHbIil ypok. MaruutHoe mnoie.
ONEeKTpOMAarHuTHAsI UHIYKIHSI

67

PesepBubiit ypok. Ontuka. OCHOBBI
CHeluaIbHON TEOpUHn
OTHOCHUTEIbHOCTH

68

Pezepublit ypok. KBanTtoBas ¢usuka.
ONeMEHTHI aCTPOHOMUHU U

Bbubaunoreka
LHOK




acTpopU3UKU https://m.edsoo.r
u/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO 68 4 7
I[TPOTPAMME

YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OGPA3OBATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPUAJBI /151 YYEHUKA

1. ®wusuka.10 knacc:yue6. s o6meo0OpasoBaT.opranu3anmii: 6a3oBbiii ypoens / I'.51.
Msxumies, b.b. bByxosues, H.H. Corckuii ; mox pen. H.A. [lapdentbeBoit. — 4-e uzn. — M.:
[Mpoceemenue, 2018. — 416 c.:w1. — (Knaccuueckuii kypce).

2. ®wmsuka.ll xnacc: yue6. s o6meoOpazoBar.opranu3anmii: 6a30Beiid ypoBeHb / 7.5,
Msxkumies, b.b. byxosues, M.B. YUapyrun ; mon pen. H.A. [1apdentseBoit. — 5-¢ uza. — M.
IMpocsermenue, 2018. — 432 c.: [4] n. un. — (Knaccuueckuii Kype).

3. Coopnuk 3amad no gusuke. 10 — 11 xmaccsl: mocobue 11 001eo0pazoBaTeIbHBIX
yupexxaeHuil: 6a30Bbiit U npodiibHbiil ypoBHU/ H.A. TlapdenTtreBa. — 3-e uzn. — M.:
[Ipocsemenue, 2010. — 206 c.: un. — (Kmaccudeckuii Kypc).

METOJJUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

1. ®depepabHBIN rOCYIapCTBEHHBIH 00pa30BaTEIbHBIN CTAHIAPT CPEITHETO
(mosHOTO) OOIIEro oopazopanus. Crapmas mkosa. 10-11 kimaccel. - YTBepKIeH
npuka3om Ne 413 Muno6puayku Poccun.

2. Owuswmka.l0 kmacc:yae6. st oOmeoOpazoBar.opranu3aiuii: 6a3oBblii yposeHs / .51
Mskumies, b.b. byxosues, H.H. Corckuii ; mox pen. H.A. IlapdentseBoid. — 4-¢ uzn. — M.:
[Ipoceemenue, 2018. — 416 c.:mi. — (Knaccuuecknii kypc).

3. @wuswmka.ll kmacc: yue0. Jnsa obmeoOpa3oBat.opranu3anuii: 6a3oBsiid ypoBeHs / I'.4.
Mskumies, b.b. byxosnes, M.B. Uapyrun ; mox pen. H.A. TlapdentreBoit. — 5-¢ uza. — M.
[Ipoceemenue, 2018. — 432 c.: [4] 1. ni. — (Kimaccuueckuii kypc).

4. Co6opnuk 3amay o ¢usuke. 10 — 11 kmaccel: mocodue s o0eoOpa3oBaTeIbHBIX
yapexaeHui: 6a30BbIi 1 npouibHbl ypoBHU/ H.A. ITapdentseBa. — 3-¢ u3a. — M.
[Ipoceemenue, 2010. — 206 c.: un. — (Knaccuyeckuii Kypc).

5. ®usuka. 3agaunuk. 10—11 xi1.: mocobue s 0611e06pa3zoBaT. yupeskaAeHHi /

A.I1. PeimkeBuu. — M.: JIpoda, 2015.

6. Coopnuk 3amau mo ¢usuke: 10—11 xkmacest / O.U. 'pomuea. — M.: 3garenscTBo
"Oxk3amen", 2015.

7. Temaruyeckue KOHTPOJBHBIE U CAMOCTOSITENbHBIE PaboThI IO pusuke. 10 kiacc /
O.U. I'pomueBa. — M.: U3parensctBO "Ok3amen", 2012.

8. Temarnyeckue KOHTPOJBHBIE U CAMOCTOSITENbHBIE PabOTHI O (pusuke. 11 kiacc /
O.U. I'pomueBa. — M.: U3parensctBO "Ok3amen", 2012.

9. KauectBeHHbIe 331auH 0 (pu3HKe B cpeanen mkone. [locobue ans yaureneit /

M.E. Tynpunnckuii. — M.: IIpocBenienue, 1972.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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13.

14.

15.

16.
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18.

19.

OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHUs

http://nsportal.ru - conumanbHas ceTh pabOTHUKOB 0Opa30BaHMUsL.
http://markx.narod.ru/pic/ - ¢usuka B mkoJe.

http://festival.1september.ru/articles/ - ¢pectuBans negarorndeckux uuei «OTKPBITHIH
YPOK».

http://www.fizika.ru/ - caiit qis yuutenen GU3UKH U UX YYCHUKOB.
http://www.physics.ru/ - marepuasl Mo GpusmKe.

www.ege.edu.ru - uapopmarmonHsii moprain EI'D.

http://school — collection.edu.ru/ - exunas komtekius [{OPoB
https://eobraz.ru/roToBble-paboure-nporpaMMbI-I0-HOBOMY- )/

. https://myotveti.ru/duszuka-10-11-knacc-padouasg-nporpamma-2023-2024-yue/
. https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-

obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii

. Enunas komnexius uu@poBbIix 00pa3oBaTeIbHBIX PECYPCOB

http://school-collection.edu.ru/catalog/pupil/?subject=30
OtkpbiTas pusnka
http://www.physics.ru/courses/op25part2/design/index.htm
I"azeta «1 cenTsa0ps»: MaTepuabl Mo GU3NKe
http://1september.ru/
decTUBab MEIArOrMYECKUX UaehH «OTKPBITHIA YPOK»
http://festival.1september.ru/
®usznka.ru
http://www.fizika.ru
KM-mkona
http://www.km-school.ru/
DNEeKTPOHHBIN Y4eOHUK

http://www.physbook.ru/
Camas Gomblas dJieKTpoHHas ouoimoreka Pynera. [Tonck KHUT 1 KypHAIOB

http://bookfi.org/



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
http://www.ege.edu.ru/
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