MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MuHucTepcTBO 00pa30BaHUs U HAYKH YIAMYPTCKOH Pecmy0aukn

YupasJjienne o0pa3oBanusi AAMUHMCTPANUU ropoaa BorknHcka

MBOY «COII Ne 18» r. BorkuHcka

PACCMOTPEHO YTBEPX/IEHO
Ha 3aceganuu [LIMO JIMpeKTOop MIKOJIBI
A.A. Cunoposa A.I'. Unbuna
[Iporokon Nel [Ipuka3z Nel61-oc
ot «30» 08 2023 1. ot «31» 08 2023 1.
PABOYAS ITPOI'PAMMA

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

s ooygarommxest 10-11 kmaccoB

ropoa Borkunck 2023



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpeIHEro o01iero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM
oOpa3oBarenbHO mporpammsbl, mnpeactaBieHHbIX B PI'OC COO, a Takxke C y4eToM
dbenepasibHOM paboyell mporpamMmbl BOCIUTAHMUS M KOHIEMIIUU MPENoJaBaHusl y4yeOHOTo
npeamera «®Puszmka» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit denepanuu,
peanu3yrouMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copepxannre mporpamMmbl 1o (U3MKE HAMpaBlIeHO HAa (OPMHUPOBAHUE €CTECTBEHHO-
HAyyHOW KapTWHBI Mupa oOydaromuxcsi 10—12 kmaccoB mpu oOydeHun ux (Qu3MKe Ha
0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESITENIbHOCTHOTO noaxona. [Iporpamma mo ¢usuke
cootBercTBYeT TpeboBaHusaM PI'OC COO k miuaHUpyeMbIM JIMYHOCTHBIM, IPEIMETHBIM H
METaIpeAMETHBIM pe3yJIbTaTaM 00yUYEHUSs, a TAK)KE YUUTHIBAET HEOOXOJUMOCTh pealln3aliu
MEXIIPEIMETHBIX CBSI3€M (PU3UKHU C €CTECTBEHHO-HAYYHBIMH y4e€OHBIMM IpeaMeTamu. B Hel
ONpPENAEISAIOTCA OCHOBHBIE LEIM U3YyYEHUs (U3MKU HAa YPOBHE CpEAHEro oOuIero
oOpa3oBaHMsl, IUIAHUPYEMBIE pE3yJIbTaThl OCBOCHUSA Kypca (DU3MKU: JIMYHOCTHBIE,
MeTarpeIMETHbIC, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpamMma no pu3smKe BKIIOYAET:

e IUIAHMpPYEMbIE pe3yJbTaThl OCBOCHUSA Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM

quClie IPEMETHBIE PE3YIbTAThI 10 TOAaM 00yUYEeHHUS,;

e cozepkaHue yuyebHoro npeamera «Pusnka» 1o rojgaM oOyueHusl.

du3nka Kak Hayka O HaumOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYIAs B KAueCTBE
y4eOHOro mpeaMeTra B IIKOJI€, BHOCHT CYIIECTBEHHbIM BKJIAJ B CHUCTEMY 3HaHUH 00
okpyxatomeM mupe. LlkonbHbId Kypc U3MKH — CHCTEMOOOPA3YIOIMA SISl €CTECTBEHHO-
HAy4YHbIX Y4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
U SBJICHUHN, U3y4aeMbIX XUMHUEU, Ouosorueu, puznueckoit reorpadueil U acTpoOHOMHEH.
Hcnonb3oBaHWe M aKTUBHOE NpUMEHEHHE (PU3MUECKUX 3HAHUN ONpENeNsieT XapakTep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTMH B c(depe DSHEpPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IMOJYYEHUsI HOBBIX MAaTEPHAIOB C 3aJaHHBIMH CBOMCTBAMM U Apyrux. M3ydenwe
(GU3MKM BHOCUT OCHOBHOW BKJIaJ B (pOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa
oOyuaroruxcsi, B (HOpPMHUPOBAHUE YMEHUM NPUMEHSTh HAyYHBI METOJ TO3HAHUS TIPH
BBITIOJTHEHUH UMHU y4eOHBIX HCCIIE0BaHUH.

B ocHoBy kypca ¢usuku 171 ypOBHS CpeIHETO OOIIero oOpa3oBaHUsI MOJIOXKEH P
UJe, KOTOPbIE MOXKHO paCCMaTPUBATh KaK IPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmunocmu. B COOTBETCTBUM € HEH KypC SIBJSIETCS JIOTHUECKHU 3aBEPIIEHHBIM,
OH COJEPKUT MaTepHuall U3 BCEX pa3leioB (PU3MKH, BKIIOYAET KAK BOMPOCHI KJIACCUYECKOH,
TaK 1 COBPEMEHHOHN (U3HKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HEll MaTepuan Kypca (U3MKA OOBbEIUHEH
BOKpYT ¢u3nueckux Teopuil. Benymmm B kypce siBisieTcs (GopMUpPOBAHUE MPEACTABICHUHN O
CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE  peanusanms — mpennoyiaraeT — MCHOJIb30BaHUE
TYMaHUTapHOTO TMOTEHIMaNa (PU3HUECKON HAayKH, OCMBICICHHE CBA3U Pa3BUTHs (PU3UKU C
pa3BUTHEM  OOIIECTBA, a TAaKK€ C MHUPOBO33PEHUYECKMMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.



Hoes npuxnaonoii nanpaenrennocmu. Kypc ¢usuku mnpeanonaraer 3HAKOMCTBO C
IIMPOKUM KPYTOM TEXHMUYECKHUX W TEXHOJOTHYECKHX MPUIOKEHUH H3yYEeHHBIX TEOpUH U
3aKOHOB.

Hoesn oxonocuzayuu peanusyeTcsi MOCPEACTBOM BBEACHHS JJIEMEHTOB COJIEpKaHUS,
MOCBSIIIEHHBIX SKOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKM W  TEXHOJOTWH, a Takke OOCyXIeHus TnpobieM  parMoHaIbHOTO
IPUPOAOIIOIB30BAHUS U IKOJIOTUYECKON O€30MacHOCTH.

Crep’HEBBIMU dJIEMEHTaMU Kypca (PU3UKH Ha YPOBHE CpEHEro oOIIero oopa3oBaHus
ABJSIIOTCS (hU3MUecKkue Teopuu ((popMUpOBaAHUE MPEJCTABICHUNH O CTPYKTYpE MOCTPOCHUS
¢bu3nyeckol Teopuu, poiau (PyHIAMEHTAIbHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX
MPEJICTaBICHUSIX O MPUPOJIE, TPAHUIAX TPUMEHUMOCTH TEOPUA, AJIs1 OTIMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUI U IPOLIECCOB).

CucTeMHO-AeSTeTLHOCTHBIN MOAX0J] B Kypce (PU3MKU peanusyercsl Mpexe BCEro 3a
CU4€T OpraHu3aldd SKCIEPUMEHTAIBHON JesTeNbHOCTH oOyuaromuxcs. Jms 6a3oBoro
YpOBHSI Kypca (DM3HKH — STO HCIOJIB30BAaHUE CUCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U J1a00paTOpHBIX paboT, KOTOPBIE B MporpaMmMme o (pu3nke oObEIUHEHBI B
OOIMI CHHUCOK YYEHHMYECKHX IMPAKTUYECKUX padoT. BrigeneHne B yka3aHHOM TepeyHe
7a00paTopHbIX padOT, NPOBOAMMBIX JUISI KOHTPOJSL M OLIEHKH, OCYLIECTBIIETCS
y4yacTHHUKaMu 0Opa30BaTENbHOrO Ipoliecca HMCXOAs W3 OCOOEHHOCTEW IUIAHUPOBAHMS U
ocHauleHusi kaOunera Qusuku. Ilpu 3TOM oObOecmeumBaeTcsi OBIaJCHUE OOYYAIOLUIUMUCS
YMEHUSIMH TPOBOJIUTh KOCBEHHBIE M3MEPEHUs, UCCIEIOBAHMS 3aBUCUMOCTEH (PU3MUECKHUX
BEJIMYMH U IIOCTAHOBKY OMBITOB IO IPOBEPKE MPEIIOKEHHBIX TUIIOTES.

bonblioe BHUMaHuE YJENSeTCs PELICHUI0 pacu€THBIX M KaueCTBEHHBIX 3anad. [lpu
ATOM JUIS Pacu&THBIX 3aj7[a4 MPHOPHUTETOM SIBIISIFOTCS 3a7aud C SIBHO 3aIaHHON (PU3UUecKon
MOJIETIBIO, TTO3BOJIAIOIINE MPUMEHSITH U3YUCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO
paszena Kypca, Tak ¥ MHTETPUPYS 3HAHUS W3 Pa3HbIX pasfenoB. |Jis kauecTBEHHBIX 3a/1ad
MPUOPUTETOM SIBJIIOTCS 3aJaHUsl Ha OOBSCHEHHE MPOTEKaHUA (U3MYECKUX SBICHUU U
MIPOIIECCOB B OKPY’KAIOIIEH KU3HU, TpeOyrolue BhIOOpa (PU3NYeCKOM MOJICNU JIJIsi CUTYalluu
MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun c tpeboBanusiMu PI'OC COO k wmaTepuasbHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOro mpoiiecca 0a30BbI ypOBEHb Kypca (PU3HKK HA YPOBHE CPEIHETrO
o0m1ero o6pa3oBaHus TOJKEH U3y4aThCsl B YCIOBUAX MPEIMETHOTO KabuHeTa (PU3MKU WM B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWMHETa MpPEIMETOB €CTECTBEHHO-HAy4yHOTo Iukia. B
kaOuHeTe (QU3UKK JOKHO OBITh HEOoOXoammoe JlabopaTopHOe 00OpyIOBaHWE IS
BBITIOJTHEHUSI YKa3aHHBIX B MpOrpaMMe Mo (PU3MKE YYEHHMUECKHUX MPaKTHYECKHX paboT u
J€MOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHCTpanoHHOE 00OpyaoBaHNE (HOPMHUPYETCS B COOTBETCTBHHM C TMPUHIIUTIOM
MUHUMAIBHON JOCTATOYHOCTH M 00ECIeYNBACT MOCTAHOBKY MEPEUYHCICHHBIX B MPOrpaMMe
1o GU3UKe KIFOUYEBIX JEMOHCTPALUN IS UCCISIOBAHUS N3ydaeMbIX SBIICHUI U MPOIIECCOB,
IMIUPUYECKUX U (PYHTAMEHTATBHBIX 3aKOHOB, UX TEXHHUECKUX MPUMEHEHH.

JIaGopaTopHoe 00opynoBaHUE sl YUEHUYECKUX MPAKTUYECKUX padoT popMUpyeTcs B
BUJIE TEMATUYECKUX KOMIUIEKTOB M 00ECIEYMBAETCS B pacu€re OJHOr0 KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TeMaTndeckue KOMIUIEKTBI JaOOPaTOpHOro 0OOPYIOBaHMS JOJKHBI OBITh
MOCTPOEHBI HA KOMIUIEKCHOM HCTIOIb30BAaHUH aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKXKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUIE HU(POBBIX TaOOPATOPUIA.

OCHOBHBIMU 1IETIIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:



e (opMmHpoBaHHE HHTEpPECa M CTPEMJICHHUA OOYYAIOMIMXCA K HAYYHOMY H3yUEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJICKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEACTABICHUH O HAYYHOM METOJAE TO3HaHUS U (HOpMHpPOBAHHE
HCCIIEIOBATENIbCKOI'O OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

e (opmHpoBaHME HAyYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa H3YYEHHUS OCHOB
CTPOEHMS MaTEpUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3UKHY;

e (opMmHupoBaHHE YMEHHUH OOBSICHATH SBJICHUS C MHCIOJIB30BAHUEM (U3NUYECKUX
3HAaHUU U HAYYHBIX IOKA3aTEeNbCTB;

e (dopmupoBaHME MPEACTABICHUH O ponu (QU3MKA UIsI  Pa3BUTUS  JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH.

JlocTkeHne 3THUX 1ee 00ecreunBaeTcs PelIeHHeM CIEAYIOMUX 3a/1ad B Mpoliecce

M3Yy4eHUS Kypca (PU3UKU Ha YPOBHE CpeIHEro o0IIero o0pa3oBaHus:

e TMpPUOOpPETEHHWE CHUCTEMBbI 3HAaHUH 00 OO0HWMX (UINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUSX, BKIIIOYasi MEXaHUKY, MOJICKYISPHYIO (PU3UKY, TEKTPOIUHAMHUKY,
KBAaHTOBYIO (PU3HKY U 3JIEMEHTHI ACTPOPU3UKHU;

e (dopmupoBaHHE YMEHHA NPUMEHSTh TEOPETHUECKHE 3HAaHUS M OOBICHCHUS
¢usznyecKkux SBICHUH B TPUPOJAE H ISl MPUHATHS NPAKTUYCCKUX PEIICHUN B
MIOBCEITHEBHOM JKU3HU;

e OCBOCHHE CIIOCOOOB PpEUICHMs Pa3IMYHBIX 3a7ad C SBHO 3aJaHHOM (Qu3nYecKou
MOJIeNblO, 3aJad, MOJPa3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3JaHue (PU3NUYECKOU
MO/JIENH, aJIeKBaTHOM yCIOBUSAM 3aJauH;

e IOHMMAaHHUE (PU3HUECKUX OCHOB U MPHUHILIMIIOB JECUCTBUSA TEXHUYECKUX YCTPOICTB U
TEXHOJIOTMUYECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;

e OBJIAJEHUE METOJaMH CaMOCTOATEIBHOTO TUIAHUPOBAHUSA W TPOBEIACHHUS
¢uznyecKkux  HKCIEPUMEHTOB, aHaiW3a W HMHTEepOperanuu  uHpopmammu,
onpeaeneHus JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

e CO3JaHWE YCIOBUH M Pa3BUTHS YMEHUH MPOEKTHO-HCCIIEIOBATEIbCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha usydyenue ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
orBoautcs 136 vacos: B 10 kimacce — 68 yacos (2 vaca B Hezeno), B 11 kimacce — 34 gaca (1
yac B HeJENm0), B 12 knacce — 34 vaca (1 yac B HeeIO).

[Ipennaraemslii B mporpamme mno (u3HKe MepedyeHb JaOOPATOPHBIX U MPAKTUYECKUX
paboT ABIISETCS PEKOMEHJOBAHHBIM, YUYHUTENb JieJaeT BbIOOp MpOBeAeHHs 1a00paTOPHBIX
paboT 1 OMBITOB C YUETOM HHIMBUIYATBHBIX OCOOCHHOCTEH 00y4aroImuXxcsl.



COJAEPXXAHME OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®duznka — Hayka o npupoje. Haydnsle MeTonbl TO3HAaHUS OKpysKarouiero Mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B MPOLIECCE TTO3HAHUS MIPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3MUECKUX SIBICHUH ©  TpolueccoB. HayuyHble THIIOTE3HI.
®u3nyeckre 3aKOHbl U TEOpHH. ['paHUIbl MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpuHImn
COOTBETCTBHS.

Ponp u mecto Qu3uku B (HOpMHUPOBAHMM COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B
IIPAKTUYECKON AEATEIBbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHaJoroBBIC U I_[I/I(l)pOBLIG N3MCPHUTCIIBHBIC HpI/I60pBI, KOMIIBIOTCPHBIC JaTYHUKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBrkeHrne. OTHOCHTEIBHOCTh MEXAHWYECKOTO JBMKEHMs. Cucrema
orcuéra. TpaekTopus.

[lepemenienue, CKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOW TOYKH, UX TIPOEKIIMU HA OCU CHUCTeMbl KoopAauHaT. Ciio)KeHue NepeMeleHni
U CJI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABMKEeHME. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTHU, YCKOPEHHUSI, TyTH U MEPEMEILEHUS MaTepUAIbHOU TOYKU OT BPEMEHHU.

CBobOosHOE TIafieHue. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonuneiHoe nBukeHue. [[BH>KeHHME MaTepUagbHONW TOYKM IO OKPYKHOCTH C
ITIOCTOSTHHOM IO MOJYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JUHEWHAsl CKOpOCTh. Ilepnon mu
yactoTa oOpauienus. LlenTpocTpeMuTenbHOe yCKOPEHHE.

TexHHUecKue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIHIOMETD, JBHKECHHE
CHaps/10B, LIETTHBIE U PEMEHHBIE NIEPEIAUN.

Jlemoncmpayuu

Mopeinb cucTeMbl OTCYETA, MILTIOCTPALUsl KHHEMATHYECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3oBanue ABMXKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBmxeHus Tena, OpouIeHHOro MO/ YII0M K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

HamnpaBnenue ckopocTy mpH IBHKEHHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yueHnne HepaBHOMEPHOIO JBUXKEHUS C LEIbIO ONpPEIeTICHUS MTHOBEHHOM CKOPOCTH.

HccnegoBanne  COOTHOIIEHUS  MEXIY  IYTSIMH, [POWJIEHHBIMH  TEJIOM  3a
MIOCJIEIOBATEIbHBIE PAaBHBIE NMPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM JIBHJKEHHH C
Ha4aJbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBMKEHHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenne nBmxeHus Teaa, OpOIIEHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuka

IIprammn otHocutensHOCTH ['ammies. llepBeii 3akoH Herotona. MuepnumanbHbie
CUCTEMBI OTCYETA.



Macca Tena. Cuna. Ilpunnun cynepno3unuu cwi. Bropoit 3akoH HberoTona st
MaTepuagbHON TOUkU. Tpernil 3aKkoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna tspkectd. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenust (moxkosi, CKoibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHUs CKOJBKEHHS U cwia TpeHusa nokosa. Koaddumuent tpenus. Cuna
CONIPOTHUBJIEHUS MIPU ABUKECHHUH TEJA B )KUIKOCTH UJIH Ta3e.

[TocTynarenbHOE M BpallaTelbHOE ABMKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Ccuibl OTHOCUTENBHO OCH BpamieHus. [liedo cuibl. YcinoBus paBHOBECHS
TBEPJIOTO TEJIA.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHUWE: NOAIIMITHUKH, IBHKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUN.

CpaBHeHUE Macc B3aUMOICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CrnoxxeHue cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae€(pOpMaLHH.

HesecomocTs. Bec Tena npu yCKOpEeHHOM IOABEME U ITAICHUH.

CpaBHEHHE CHUJI TPEHHSI IOKOSI, KAYEHHSI U CKOJIBYKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tesa. Buael paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue ABmxKEHUs: OpyCcKa M0 HAKJIOHHOW MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINUX B MIPYKUHE U PE3UHOBOM
oOpasiie, ot ux aedopmaluu.

HccnenoBanue ycioBril paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAIICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

NMmynbc MaTepraibHOM TOUKH (T€Ja), CHCTEMbl MAaTEPUANIbHBIX TOYEK. IMITyIbC CHITBI
Y U3MEHEHHUE UMITYJIbCA TENA. 3aKOH COXPaHEHUS UMITyJIbca. PEaKTUBHOE IBH)KEHHUE.

PaGoTa cuiibl. MOIITHOCTD CUJTBI.

KuneTtndaeckast 2Heprusi MaTepuaibHON TOUKH. TeopeMa 00 M3BMEHEHUH KUHETHYECKOM
DHEPI'UHu.

[TorenmuanpHast sHeprus. lloTeHnmanbHas d3HEpPrusi ynopyro aeGpopMUPOBAHHOU
npyxuHbl. [loTeHnanbHas sHeprus Tena BOJIM3H MOBEPXHOCTU 3eMJTH.

[ToTennuanpHbIe ¥ HEMOTCHIMAIBbHBIE CUJIBL. CBA3b Pa0OTHI HEMOTCHIIMAIBHBIX CHIT C
M3MEHEHHEM MEXaHWYECKOM HDHEPTHMM CHUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHMYECKON
DHEPIUM.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHuueckue yCTpOMCTBA U NMPAKTUUECKOE IPUMEHEHUE: BOAOMET, KONIEP, IPYKUHHBIN
MACTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHs UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon moTeHLMAIBHON YHEPTUH B KHHETUYECKYIO M OOPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3ydenne abCONIOTHO HEYHNPYroro yaapa ¢ MOMOMIbIO JBYX OJWHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsA3M pabOTHI CUJIBI C U3MEHEHMEM MEXAaHWYECKOW SHEpPIHH Tejla Ha
IIPUMEpPE PACTSKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. Modsekyasipaasi pu3vka 1 TEPMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TMOJIOKEHUSA MOJIEKYJAPHO-KUHETUYECKOM TEOpUM M UX OIBITHOE
obocHoBanue. bpoyHoBckoe  nBwkeHue. [Juddys3us.  Xapakrep — ABUKEHUS U
B3aMMOJEHCTBUS YaCTHUL BelecTBa. MoJienu CTpOCHHS Ta30B, )KUAKOCTEN U TBEPABIX TE U
0oOBsSCHEHHE CBOMCTB BEILECTBA HA OCHOBE ATUX Mojeiei. Macca M pasmepbl MOJEKYI.
KomnuectBo BemecTsa. [loctosiHHas ABoraapo.

Tennosoe paBHoBecue. Temnepartypa u e€ nsmepenue. [lkana remneparyp Llenbcus.

Mopens uneanbHOro raza. OCHOBHOE YPaBHEHUE MOJIEKYJSIPHO-KHHETUYECKON TEOPHUH
uaeanbHOro ra3a. AOCONIOTHAs TeMmIeparypa Kak Mepa CpelHEed KUHETHYECKOW >HEpruu
TEIUIOBOrO0 JBWKEHMS dactul] rasza. lllkama temmepatyp KenbBunaa. ['a30BbIe 3aKOHBI.
Ypasuenne Menaeneesa—Knanerpona. 3akon Jlansrona. M3omponeccsl B uaeaabHOM Tra3e ¢
MIOCTOSIHHBIM ~ KOJIMYECTBOM  BelIeCTBA. ['paduyeckoe MpeACTaBICHUE H30IMPOIIECCOB:
HM30TepMa, U30Xopa, u3obapa.

TexHuueckue ycTpoicTBa M MPaKTHUECKOE MPUMEHEHHE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbITHl, TOKa3bIBAIOIINE JTUCKPETHOE CTPOCHHME BEIIECTBA, (OTOrpapuu MOJEKYII
OPTraHUYECKUX COCIUHECHUMU.

OmnbiTel 10 U y3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABHIKCHHS.

Mogens onbita lTepHa.

OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aNMOICUCTBUS.

Mopens, HIUTFOCTpUpPYIOIIas MPUPOAY AABJICHHUS I'a3a HA CTEHKU COCY/a.

OnbIThI, WILTIOCTPUPYIOLINE YPABHEHUE COCTOSTHUSA HICAIBHOTO Ira3a, U30MPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

Onpenenenrue Macchl BO3[yXa B KJIIACCHOM KOMHATe€ Ha OCHOBE HM3MEPEHHUU 00BEMa
KOMHATBI, TaBJICHUSI U TEMIIEPATYPhI BO3yXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEXYy TapaMeTPaMU COCTOSIHUS pa3pEKEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMoanHaMuueckasi cucremMa. BHyTpeHHsIsl SHEprus TEPMOJINHAMUYECKON CUCTEMBI U
cocoObl €€ wu3MeHeHus. KommuecTBo TemioTel W paboTa. BHyTpeHHss sHeprus
OJHOATOMHOI'0 MJEAJIBHOrO rasa. Buupl Teruonepenadu: TEIUIONPOBOAHOCTh, KOHBEKIHS,
W3JIy4eHUe. Y IeJIbHas TETUIOEMKOCTh BelleCcTBa. KOJIMUeCTBO TEIUIOTHI ITPU TEILIONEpeaaye.

[Tonsatue o0 agmabatHOM mporiecce. IlepBblil 3akoH TepMmoauHamuku. [IpumeHeHue
MEPBOTO 3aKOHA TEPMOJMHAMUKHU K u3ompoleccaMm. ['paduueckas mnTepnperanus padbOThI
rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoiieccoB B IPUPOJIE.

TeroBble MamwuHbl. [IpuHIUOBL JEHCTBUA TeEMIOBBIX MamuH. [IpeoOpa3zoBanus
SHEPTrUU B TEIUIOBbIX MamivHax. KoapdUIMEeHT Monae3HOoro ASMCTBUS TEIJIOBOW MAIIMHBI.
Huxkn KapHo u ero ko3¢@UUMEHT MOJE3HOTO MAEWUCTBUA. IJKOJOTHYECKHE MPOOIEMbI
TETIO3HEPTETUKH.



TexHuyeckre yCTpPOMCTBA M NPAKTHUYECKOE MPUMEHEHUE: ABUTATEIb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIHOHED.

Jlemoncmpayuu

N3meHenne BHYTPEHHEW SHEPTUM Teja MPU COBEPIICHUU PaOOTHI: BBUICT MPOOKH W3
OYyTBUIKH TIOJ IEUCTBUEM C)KAaTOTO BO3/yXa, HarpeBaHue 3(dupa B JaTyHHOU TPyOKe MyTEM
TpeHusl (BUIACOAEMOHCTpAITH).

N3menenune BHyTpEeHHEH sHeprun (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnpIT M0 aAabaTHOMY pAaCHIUPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBod TypOMHBI, JBUraTeisi BHYTPEHHErO CropaHusi, pPEaKTHUBHOTO
JBUTATEIIA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecammnbie cocmoanus eéewyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u KoHjaeHcanusa. Vcnapenue u kumneHue. AOCOTIOTHAs U
OTHOCHUTEJIbHAS  BJIQXHOCTh  BO3AyXa. HacelleHHbId map.  YjaenbHas  TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Tteno. Kpucrainmumyeckue wu amopdHble Tena. AHHM30TPONUS CBOWCTB
kpuctaiwioB. JKunkue  kpuctamwibl. CoBpemeHHble  marepuanbl. [liaBnenue wu
KpUcTayuM3anus. ¥ AelibHas TerioTa miasieHus. CyOaumanusi.

VYpaBHeHue TerioBoro danaHca.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U MCUXPOMETP,
KQIOPDUMETpP, TEXHOJOTUHU TIOJIyYEHUS COBPEMEHHBIX MAaTE€pUalioB, B TOM YHUCJE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX APOB.

Kunenue npu noHU>KEHHOM JTaBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

HaGnronenue HarpeBaHust U IJIaBJIEHUSI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JjeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

ONeKTpu3anusl Tel. ODJEeKTpUUeCKUd 3apsia. JlBa Buja dIEKTPUYECKUX 3apsJIOB.
[IpoBOOHUKM, IUAIEKTPUKA U TOJYNPOBOJAHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsja.

B3aumoneiictBue 3apsigoB. 3akoH Kynona. ToudeuHbI 3IEKTPUYECKUN  3apsi.
Dnektpuueckoe mnosie. Hampsok€HHOCTh 35IeKTpUYecKOoro mnoJid. [IpuHiun cyneprno3unuu
BJIEKTPUYECKUX MMOJIEN. JIMHNY HATIPSHKEHHOCTHU SJIEKTPUYECKOTO TTOJIA.

Pabora cun anektpocratudyeckoro mosis. IloTeHuman. Pa3HOCTH MOTEHIIUAJIOB.
[IpoBOOHMKM W  OUDJIEKTPUKU B DJIEKTPOCTATUYECKOM  ToJie.  Juanekrpudeckas
MIPOHUIIAEMOCTb.

DnekTpoéMKocTh. KonaeHncatop. DIeKTpOEMKOCTh ITIJIOCKOTO KOHJIEHCATOpa. DHEpPrus
3apsSKEHHOTO KOHAEHCATOPA.



TexHHuuecKre yCTpONCTBAa M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,

ANEKTPOCTATUYECKAs 3ammra, 3a3€MJICHHE ANEKTPONPUOOPOB, KOHJIEHCATOP,
KONIMPOBAJIBHBIN anmapar, CTpyHHBIN IIPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII IEUCTBUS AIIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTAaTUYECKAs 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTBh 3JEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTopa OT IUIONIaJM IUIACTHH,
PACCTOSTHUSI ME¥K]1y HUMU U IUDJICKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoanunswtii 31ekmpuveckuii mox. Toxu 6 paziuunvix cpeoax

DIJIEKTPUYECKUN TOK. YCIIOBUSI CYLIECTBOBAHUSA DJICKTPUUECKOTO TOKa. M CTOUYHMKH
toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LenH.

DneKkTpuyeckoe COIPOTHUBIICHUE. VY nenbHOE COIIPOTUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, apauIeIbHOE, CMEIIAHHOE COCIMHEHNUE IIPOBOJHUKOB.

PaboTa anextpuueckoro Toka. 3akoH J[koyns—JleHia. MoOIIHOCTh 3JEKTPUYECKOTO
TOKa.

DJIEKTPOJBUKYIAsl CUJIa U BHYTPEHHEE CONPOTHUBIICHUE MCTOYHMKA TOKA. 3aKOH OMma
JUTSl TIOJTHOM (3aMKHYTOM) AeKTpruueckoit nenu. KopoTkoe 3amMbIKaHue.

DJIEKTPOHHAs TPOBOAUMMOCTh TBEPIBIX METALIOB. 3aBUCUMOCTH COINPOTUBIICHUS
METAJJIOB OT TeMItepaTypbl. CBEpXIPOBOINMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMme. CBOKMCTBA AIEKTPOHHBIX TyYKOB.

[TonynpoBoguuku. CoOCTBEHHass WM MPUMECHasT MPOBOJAUMOCTH TMOJYIPOBOIHUKOB.
CgoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKU TOK B PacTBOpax M paciuiaBax d3JEKTPOIUTOB. DJIEKTPOJIUTHYECKAS
JTUCCOLMALINSA. DIICKTPOIH3.

OneKkTpudeckuii TOK B razax. CaMOCTOSTENIbHBIA W HECAMOCTOATENbHBIM pa3psi.
Monnus. [1na3ma.

TexHnueckne YCTpOWCTBA M NPAKTHYECKOE MNPUMEHEHUE: aMIEPMETP, BOJBTMETD,
peocTar, WCTOYHUKHA TOKa, JJIEKTPOHATPEBATENbHBIE MPUOOPHI, SJIEKTPOOCBETUTEIHLHbBIE
MPpUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AMOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJYIPOBOJHUKOBBIN JIMO/I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenure cuibl TOKa U HAPSIAKECHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JIJIUHBI, TUIOLIAIH
NONEPEYHOr0 CEYEHUS U MaTEpHAIIA.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

IIpssmMoe n3mMepeHue INEKTPOABIKYIIEN CHIIbl. KOPOTKOE 3aMBIKAHUE TaIbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.



IIpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsaa ¥ IpOBOAUMOCTb BO3yXaA.

OnHOCTOPOHHSISI IPOBOAUMOCTD THOAA.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomut

N3yuyeHne cMEmaHHOrO COEIMHEHNS PE3UCTOPOB.

W3mepenne DIEKTPOABMIKYIIEH CHJIIBI HCTOYHMKA TOKA W €r0  BHYTPEHHETO
COIPOTHUBJICHUS.

Habuntoienue snexrposiusa.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocymiecTBiseTcs ¢ y4éTOM
COJIepKAaTENbHBIX MEXKIIPEAMETHBIX CBS3€M € KypcaMH MAT€MAaTHKH, OWOJIOTHMH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meowxcnpeomemnvie nonsmusi, CBSI3aHHbIE ¢ U3YyYEHHEM METOJO0B HAyYHOI'O MO3HAHUS:
ABJICHHE, Hay4YHbIA (DaKT, TUIOTE3a, (PU3MUYECKas BEIMYMHA, 3aKOH, TEOpHs, HAOJIOJIECHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelmieHue CHCTEMbl YpaBHEHUW, JIMHEWHas (QyHKUMs, napadoia,
runepOona, Ux rpaukd U CBOKCTBA, TPUTOHOMETPUYECKHE (PYHKIUHU: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U UX ITPOCKLUU
Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonocus: MexaHuuyeckoe JBUKEHHE B KUBOM mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BHJbl TEIUIONEpENaud, TEIJIOBOE pPABHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumus: JTUCKPETHOE CTPOCHHE BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUIKOCTEH W Ta30B,
ANEKTPUYECKUE CBOMCTBA METAINIOB, JIEKTPOIUTHYECKAs AUCCOLMALINS, FalbBaHUKA.

l'eocpagpusa: BnaxHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocusi: mpeoOpa3oBaHHE JBUKEHUM C HCIOIb30BAHUEM MEXAHU3MOB, YUET
TPEHUSl B TEXHUKE, TOJIIUITHUKH, UCIIOJIb30BAaHUE 3aKOHA COXPAHEHHUS UMITYJIbCA B TEXHHUKE
(paketa, BOAOMET M JApyTHe€), JBHUraTelb BHYTPEHHErO CropaHus, MapoBas TypOuHa,
OBITOBOM XOJIONUIIBHUK, KOHIUIIMOHEP, TEXHOJIOIHH MOJYyYEHUSI COBPEMEHHBIX MaTepuasoB,
B TOM 4YHCJIE€ HAHOMATE€PUAIOB, M HAHOTEXHOJIOTMH, OJJIEKTPOCTAaTUYECKAsl 3aIluTa,
3a3eMJIEHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM NPUHTEp, 3JIEKTPOHArpEBATEIbHBIC
MPUOOPHI, ITEKTPOOCBETUTETHLHBIC MPUOOPHI, TaJTbBAHUKA.

11 KITACC

Pa3znen 4. DjeKTpoAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA

[ToctostHHble MarHuThl. B3anmoaencTBUE NMOCTOSHHBIX MAarHUTOB. MarHuTHOE TOJIE.
Bekrop MarmutHOM wuHAyKUMH. [IpuHOMI Cynepno3sMuvu MarHuTHBIX Ioed. JIuHuwm
MAarHUTHOM UHAYKIMHU. KapTuHa TMHUI MarHUTHOM UHAYKIHWH TOJISI TOCTOSHHBIX MAarHUTOB.

MarnutHO€ 1oje NpoOBOJHUKA C TOKOM. KapTuHa NTUHUNM UHIYKIIMM MAarHUTHOTO TOJIS
JUTMHHOTO MPSAMOTO MTPOBOJAHUKA M 3aMKHYTOI'O KOJIBLEBOIO IPOBOIHHUKA, KATYIIKHA C TOKOM.
OmneiT Dpcrena. BzanmoneicTBre NpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ MoayJb W HampaBlieHUE. [[BUKEHHE 3apsHKEHHOM 4YacTHUIbl B
OJTHOPOJTHOM MarHuTHOM ToJie. PaGora cumer Jlopenia.



SIBneHHME DIEKTPOMArHWTHOM MHAYKUMH. IIOTOK BEKTOpa MarHMTHOW WHIYKIHH.
DIEKTPOJIBIXKYILAs CHJIa UHAYKIIMU. 3aKOH AJIEKTPOMAarHUTHOW UHAYKIIuK Dapajest.

BuxpeBoe ayiekTpudeckoe mnoje. DIEKTPOJBIXKYIIAs CHJIAa UHAYKIMUA B MPOBOJHUKE,
JBUKYIIEMCS TOCTYNATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHaykTUBHOCTD. SIBIEHHE CAMOMHAYKIUN. DJIEKTPOABUKYIAS CHUJIA CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHUE: MOCTOSHHBIE MArHHTBHI,
ANEKTPOMArHUTHI, AJIEKTPOJABUTATENb, YCKOPUTEIN AJIEMEHTAPHBIX YACTHUL, WHAYKIHOHHAS
1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JNEKTPOHHOTO ITyYKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHATHOTO TTOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHAYKIIUU.

[Ipasuio Jlenua.

3aBUCHUMOCTh  BJEKTPOABIKYIIEH CHJIBI HMHAYKOUA OT CKOPOCTH HM3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBneHne caMOMHAYKIIUH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

UccnenoBanue nelcTBUS MOCTOSSHHOTO MAarHUTAa HA PAMKY C TOKOM.

UccnenoBanue siBiIEHUS 3JIEKTPOMATHUTHON UHAYKIIHUH.

Paszpnes S. KosieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONEOAHUA

KonebarenbHast cucrtema. CBOOOJHBIE MeXaHUYECKHE KoyieOaHus. [ apMoHHMuYecKue
konebanus. Ilepwon, wactora, ammimutyna u ¢asza konebanuid. [IpyKWHHBI MasTHHK.
MareMaTtiuecknii MasTHHK. YpaBHCHHE TrapMOHHMUYecKuX Kojebanuii. [IpeBparenue
SHEPrUM NMPU TAPMOHUYECKUX KOJIEOAHUSX.

Konebarenbupiii koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC KOJICOAHUS B HJICATLHOM
KoJje0aTeIbHOM KOHType. AHAJOTUS MEXIy MEXaHMYECKUMU M 3JIEKTPOMAarHUTHBIMU
koneOanusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHMs DSHEPrUM B  HJCATBHOM
KoJIebaTeIbHOM KOHTYpE.

[IpeacraBinenre O 3aryxarolmuMx KoyieOaHUSX. BBIHYXIEHHbIE MEXaHHUYECKUe
KoJnebanus. Pezonanc. BeiHyKI€HHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHMUs.

Ilepemennpiii TOK. CHUHYCOMAANBHBIM NMEPEMEHHBIA TOK. MONIHOCTH INEPEMEHHOTO
TOKa. AMIUIUTYIHOE U IEUCTBYIOLIEE 3HAUYEHUE CUJIbI TOKA U HAIIPSKECHHUSL.

Tpancopmarop. [IpousBoacTBo, nepenaya U MOTPEOICHUE IIECKTPUUECKON SHEPIUH.
DKOJIOTUYECKUE PHUCKU IPU MPOU3BOACTBE HIIEKTpO3HEpPrur. KynpTypa HCIOIb30BaHUA
AIEKTPOIHEPTHUU B ITIOBCETHEBHOM KU3HH.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHHA 3BOHOK,
re€HepaTop NMEPEMEHHOTO TOKA, IMHUU JIEKTPOIIepeay.



Jlemoncmpayuu

UccnenoBanne  mapaMeTpoB  KojeOaTenbHONW  CUCTEeMBbI  (NMPYKUHHBIA WM
MaTeMaTUYECKUI MAsTHHK).

HaGnronenue 3aTyxarommx KoJaecOaHmii.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Hab6nronenue pesonanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKa M HAMpsDKEHUST OT BPEMEHH) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onaHc npu nocnenoBaTeIbHOM COEIMHEHUN PE3UCTOPA, KATYIIKH UHIYKTUBHOCTHU U
KOHJEHCATOPA.

Mojiesnb JIMHUY 3JIEKTPONEPENAYN.

Vuenuueckuii skcnepumenm, nabopamopuusie padonul

HccnegoBanne 3aBUCMMOCTH NEPHOJA MAJbIX KOJIEOAHUN Ipy3a HA HUTH OT JUTUHBI
HUTU U MaccChl Tpy3a.

HUccnegoBanne MNEpeMEHHOTO0 TOKa B LENUM W3 MOCJIEAOBATEIBHO COCIUHEHHBIX
KOHJEHCATOPAa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60JIHbL

Mexannueckue  BOJHBI,  ycinoBus  pacnpoctpaHeHusa. Ilepuon.  CkopocThb
pacnpocTpaHeHus: U JjuHa BoyHbIL. [lonepeuynsie U npojoibHbie BoiHbl. UHTEpdepenius u
nudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3ITyYEHUS 3JIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTaius BekTopoB E, B, V B anekTpomaruutHoi BosiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXkeHue, MpejomyieHue, nossipusanus, audpakius, uarepdepenius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana >MeKTpOMAarHUTHBIX BOJIH. [[puMeHEeHNE 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHUMNIBI paIUOCBA3M U TENEBUICHUS. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.

TexHuyeckue yCcTpoucTBa U MPAKTUUECKOE TPUMEHEHHUE: MY3bIKaJIbHbIE HHCTPYMEHTBHI,
yIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE M MEAUIMHE, pajap, paaAuonpUEMHUK, TEIEBU30P,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue M pacpOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOTHHBIX BOJIH.

Konebmromieecst Teo Kak UCTOYHHK 3BYKa.

HaOmronenue otpakeHus U MPEJIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonenue nntephepeHunu 1 Audpakiiui MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJAOM M 4YacTOTOU
KoJieOaHui.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, MPEIOMIIEHUE,
noJisipu3anus, tudpaxuus, THTephepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonuMHENWHOE pacnpOCTpaHEHHE CBETA B OJHOPOIHOU
cpene. JIyd cBera. ToueuHblii ICTOYHUK CBETA.



OTtpaxxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue n300paxeHuil B MIOCKOM
3epKaie.

[Ipenomnenne cBeta. 3aKOHBI TPETOMIICHUS CBeTa. AOCOMIOTHBIA TMOKa3aTeihb
npenomiueHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIil yroa MOoJIHOr0 BHYTPEHHETO
OTPAKEHHUS.

Hucnepcus ceeta. CioxHbIM coctaB Oesoro cBeta. LIBer.

Cobuparoniie 1 pacceuBarolme JUH3bI. ToHKass nuH3a. POKYCHOE PACCTOSIHUE U
onTHYecKash cwia TOHKOM JH3bL. [locTpoeHue wu300paxkeHUid B coOMpalOIIUX H
paccenBarOIMX JuH3ax. @opMyIia TOHKOM JIMH3BI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBass ontmka. HuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH. Y CIOBHS
HaOMIOACHUS MAaKCUMyMOB W MHHUMYMOB B HWHTEP(PEPECHIIMOHHON KapTUHE OT JIBYX
CUH(a3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpakuus cBera. [udpakuvonHas pemérka. YciloBHE€ HaAOMIOAECHUS TJIABHBIX
MaKCHMYMOB MpH MaJICHUU MOHOXPOMATHUUECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHruecKre ycTpoilcTBa M MPAKTUYECKOE MPUMEHEHUE: OYKH, Jyma, (poroammapar,
MIPOCKIIMOHHBINA alIapaT, MUKPOCKOII, TEJIECKON, BOJIOKOHHAs OITHKA, JU(paKimoHHAS
peleéTKa, NOJIAPOUL.

Jlemoncmpayuu

[IpssMonMHEHOE pacHpOCTPaHEHHUE, OTPAKEHHUE U MpeJomiieHuEe cBeTa. Onrhuueckue
PUOOPHI.

[TomHOe BHyTpeHHEE OTpaxkeHue. Monenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habnronenue natepdepeHnu crera.

Habnronenue nudpakiyu ceera.

Habnronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOUIbIO TPU3MBI.

[Toy4yenue cnekTpa ¢ mMOMOIIbI0 JUGPAKIMOHHON PEHIETKY.

Hab6nronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3Mmepenue nokazaress npeioMJIeHUs CTeKIIa.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Habmronenue nucnepcuu cBera.

12 KJIACC

Pa3znes 6. OcHOBBI CIeHUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH
['paHuLIBl MPUMEHUMOCTH KJIACCUUYECKOM MeXaHUKU. IlocTynarsl crienuanbHON TEOpUU
OTHOCHUTENBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, IIPUHLHII
OTHOCHUTENBHOCTH DUHILTEHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHH U COKPAILICHUE JJIMHBI.
DHeprust U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.
CBsi3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITUBUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.



Pazgen 7. KBanToBasi pusnka

Tema 1. Inemenmol KBAHMOBOU ONMUKU

®ortonsl. Popmyna Ilnanka cBA3M sHEpruu (POTOHA C €ro 4acTOTOW. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTie u wuccienoBanue (oroadpdekra. Onbitel A. I'. CroneroBa. 3aKOHBI
dbotoapdexra. VYpaBHenue OuHmTelHa a1 dotodddexra. «KpacHas rTpaHuIa»

dhororddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuueckne ycTpoHCTBa M MpaKTUYECKOE NMpUMEHEHUe: (HOTOIIEMEHT, (POTOAATUHK,
COJIHEUHasi OaTapesi, CBETOUO.

Jlemoncmpayuu

®oT03PdeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO (poToaddekra.

CBeToaunosn.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pezepdpopaa no paccestHuto o -uactull. [Inanerapuas
Mmozenb atoma. [loctynarsl bopa. M3nyuenue u norsiouieHre GoTOHOB IPU MEPEXOe aToMa
C OJHOTO YPOBHS 3HEpruu Ha JApyroil. Buasl cnekrpoB. CHEKTp ypOBHEH DHEPruy aToma
BOJIOPOJA.

BosHoBbIE cBOlicTBa yacTull. BosHbl ae bpoitns. KopnyckynsipHO-BOJIHOBOU Tyaau3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHE.

TexHuyeckre yCTPOMCTBA M NPAKTHYECKOE IPUMEHEHHWE: CIIEKTPAJIbHBIM aHAIN3
(cekTpockor), Ja3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue nuHeWyaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Hab6nronenue nmuuaeityaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI,  JOKa3bIBAIOIIHME  CIOKHOCTh  CTpoeHHs  siapa.  OTkpeiTHE
panuoaktuBHOCTH. OmbITel Pesepdopna mo ompeneneHuio cocraBa pPaguOaKTUBHOTO
uznydennsi. CBoiicTBa anmb(da-, Oera-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha
KUBBIC OPTAHU3MBI.

OtkpeiTHe npoToHa U HeWTpoHa. Hyknonnas monens siapa I'eiizenOepra—lBaneHko.
3apsn aapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnaa. IIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydenue. 3akoH
PaaMOaKTUBHOIO paclaja.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepHbie cuiibl. JlepexT macchl siapa.

Anepusle peakuuu. [lenenue n cuHTes Aaep.

Snepusiii peaktop. Tepmosinepubiii cunTe3. [IpoGneMbl UM HEPCHEKTHUBBI SAEPHOM
SHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IAEPHONU SHEPTETUKH.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.



MeTop1 HaOIIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHUII.

OyHaamMeHTanbHbIe B3auMOoaeicTB. EqMHCTBO (hr3nueckoit KapTUHBI MHpa.

TexHudeckue ycTpoHCTBa U MPaKTUYECKOE MPUMEHEHHE: T03UMETp, Kamepa BuibcoHa,
AJIEPHBIN peakTop, aTOMHas 6omOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamopsie pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3zges 8. DieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbel pa3BUTUA acTpoHOMUHU. [IpuKilaHOE W MHUPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bup 38€3nH0r0 HeOa. Co3Be3aus, IpKUe 3BE3/bI, INIAHETHI, UX BUIMMOE JIBHKEHUE.

ConHeuHas cucrema.

Comnue. Conneynass akTuBHOCTh. Mctounuk sHeprunm ConHua u 3BE31A. 3BE3NBI, HUX
OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMma «CHEKTpajdbHbIA KIACC — CBETUMOCTBHY». 3BE3IBI
IJIAaBHOM MOCJIENOBATEIBHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTBY» [JI 3BE3] TJIABHOM
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHune 3BE3n. COBpEMEHHBIC MPEICTABICHUS O
MIPOUCXOKICHUH U 3BoJIIoLMK COJIHIIA U 3BE3/]. DTalbl )KU3HU 3BE3I.

Mnieunsiii [Iyte — Hama [Nanaktuka. [lonoxenune m nBmxenue ConHua B ['anmakTuke.
Tunel ranaktuk. PaguoranakTuku v kBa3zapbl. YEpHBIE ABIPHI B iApaxX rajJakTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06ma. Pasberanue ramaktuk. Teopus
bosbmoro B3peiBa. PenukToBoe nsnydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHH.

Vuenuueckue nabnooenus

HaOntonenuss HEBOOPYXEHHBIM — IJ1a30M € HMCIHOJIb30BAHUEM  KOMIIBIOTEPHBIX
MPUJIOKEHUN JJIsl OMPENCJICHUS] TOJOKEeHHUSI HEeOECHbIX OOBEKTOB Ha KOHKPETHYIO AaTy:
OCHOBHBIE c03Be31Msi CEBEPHOTro MOMYyIIapus U SIPKUE 3BE3IBI.

Ha6nronenus B Teneckon Jlynsl, minanet, Maeuynoro IlyTu.

O0o0marouiee MOBTOPEHUE

Ponp pu3nkun M acTpoHOMHUHM B 3KOHOMHYECKOM, TEXHOJOTHUYCCKOH, COIMAIBHON M
TUYECKON cdepax NesTeTbHOCTH YeJIOBEKa, pPojib U MeCTO (U3UKA U aCTPOHOMUU B
COBPEMEHHOM HAyYHOW KapTUHE MHpa, POJb (usmdeckoil Teopuu B (HOPMUPOBAHUH
MPEACTABICHUA 0 (PU3NUYECKON KapTUHE MHUPa, MECTO (PU3NUYECKOW KapTUHBI MHUpa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJE.

MexknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHS B 11 kiacce oCymiecTBIsSETCS C Y4ETOM
COJICPKATEIIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcamMu MaTE€MaTHKW, OWOJIOTHUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvie nonsamusl, CBSI3aHHbIE C U3yYEHHEM METOJOB HAyYHOI'O MO3HAHUS:
ABJICHHE, Hay4YHbId (DakT, rumnoresa, pusmyeckas BEIWYMHA, 3aKOH, TEOpHUsl, HAOJIOJEHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: peumieHue CHUCTEMbl YpPaBHEHUM, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO, BEKTOPBI
U UX OPOEKIMM HAa OCU KOOPJHMHAT, CIIOXKEHHE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX



GbyHKIUH, NPU3HAKKU MOAO0OHS TPEYTrOJbHUKOB, OMPEJENICHUE IUIOMIAIN TUIOCKUX (QUryp U
o0BEMa Tell.

Buonocus: snekTpudeckue SIBICHUSA B KUBOW MPHpOAE, KoieOaTelbHbIE TBUKCHUS B
’KUBOM TPUPOJIE, ONTUYECKUE SIBICHUSA B KMBOHM MPHUPOJE, NEHCTBUE paJHMallid HA >KUBBIC
OpPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPIBIX Tel,
MEXaHU3MbI 00PA30BaAHMSI KPUCTATNIMUECKON PEIIETKHU, CIIEKTPaIbHbIA aHAIIN3.

l'eocpaghus: MarHUTHBIE MOIOCA 3EMJIH, 3aJIEKN MarHUTHBIX Py, (OTOCHEMKA 3eMHOM
IIOBEPXHOCTH, NPEACKa3aHUE 3EMIIETPSACEHUI.

Texnonoeusi:  TUHUM  DJEKTpomepenad,  TIEHEpaTop  IEPEMEHHOTO  TOKa,
AIIEKTPOJIBUTATENb, MHAYKLIHUOHHAS T€Yb, pajap, PaauoONpUEMHHK, TEJIEBU30p, AHTCHHA,
tenedon, CBY-neub, mpoeKIIMOHHBIH amnmapat, BOJOKOHHAs ONTUKA, COJTHEUHas OaTapesl.



IHNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mpenmera «du3nka» Ha YpOBHE CPEIHETO OOIIEro 0O0pa3oBaHUs
(6a30BbIl  ypPOBEHb) JOJDKHO OOECHEUYUTh JIOCTUXKEHUE CICAYIOIMMX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE PE3ybTaThl OCBOSCHUS yueOHOro npeameTa « OUu3uKa» JTOKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroOIIUXCS PYKOBOJCTBOBAThCA  CHOPMHUPOBAHHOM
BHYTPEHHEH TMO3UIUECH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAIUMH, IO3UTHUBHBIX
BHYTPEHHHMX YOEXKIECHHUM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHHUCKOTO
o011ecTBa, pacIIMPEeHUE KU3HEHHOTO OIBITA M OIBITA JEATEIIBHOCTH B IIPOIIECCE PeaTn3alluu
OCHOBHBIX HampaBJICHUN BOCIIUTATEIHFHOM IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAKITAHCKOW TMO3WIHUHA OOYYArOMIETocs KaK aKTUBHOTO W
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;

MPUHATHE TPAIUIMOHHBIX OOIIEYEITOBEUCCKIX T'YMAHUCTHYCCKUX U IEMOKPATHICCKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITCIIBHOCTh B MHTEPECAaX I'PaKIaHCKOTO OOIIEeCTBa,
y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3aIlNH;

YMEHHE B3aMMOJICCTBOBATH C COIIMAJbHBIMU HWHCTHUTYTaMH B COOTBETCTBHHM C HX
(GYHKIIUSAMHA ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApHON 1 BOJIOHTEPCKOM JEATEIbHOCTH,

2) NIaTPUOTHYECKOTO0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTHh POCCUUCKOM TPaKIaHCKON UACHTUYHOCTH, TATPUOTH3MA,

IIEHHOCTHOE OTHOIIICHHE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHXKCHHUSM POCCHUCKUX
YUEHBIX B 00JAaCTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh ~ OIEHWBATh CHUTYalldl0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OpHUCHTHPYSICh Ha MOpPAJIBHO-HPAaBCTBCHHBIE HOPMBI M IIEHHOCTH, B TOM UYHCJIC B
NESITEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYas JCTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIEro (PU3NYecKoil HayKe;

5) Tpy10BOT0 BOCIIMTAHHUS:

HHTEpeC K pa3audHbIM chepam TpodeCCHOHAIBHOW JEATEILHOCTH, B TOM YHCIIE
CBS3aHHBIM C (DU3MKON W TEXHUKOW, YMEHHE COBEpINAaTh OCO3HAHHBIA BBIOOp Oymyriei
npodeCcCuu U peam30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001aCTH (DU3UKH Ha
MPOTSHKEHUU BCEH )KU3HU;

6) 3K0JI0rH4ecKOr0 BOCITUTAHUS:



c(OPMUPOBAHHOCTH 3IKOJIOTUYECKON KYyJIbTYphl, OCO3HAHUE TJOOATBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHKUE U OCYILECTBIICHUE JEHUCTBUM B OKPYXKAIOIIEW Cpelle Ha OCHOBE 3HAHUSA
L[eJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlipeHHe OmbITa JAESITEIbHOCTH HKOJIOIMYECKON HAalpaBIeHHOCTH Ha OCHOBE
MMEIOIINXCS 3HaHUM 1O (PUBHKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCTb MHPOBO33PEHUSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (PU3NUECKON HAYKH;

OCO3HAaHUE LEHHOCTU HAy4HOH JAESITEeIbHOCTH, TOTOBHOCTH B IIPOLIECCE H3YyUEHUS
(U3HUKN OCYIIECTBIISATH MPOCKTHYIO U MCCIEI0BATENbCKYIO AEATEIbHOCTh HHANBUAYAIBHO U
B IpYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHBbIe YHUBEPCAIbHbBIE YUeOHbIE 1eiiCTBUS
Ba3oBble jiornyeckue aeiicTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaTU3UpOBaTh MPOOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEIEIATH TSN SATSILHOCTH, 3a1aBaTh TAPAMETPhl M KPUTCPUU UX TOCTHKCHUS;

BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PacCMaTpPUBAEMbIX (U3HUECKUX
SBJICHUSIX;

pazpabaThiBaTh IUIaH pEIICHUS MPoOJeMbl ¢ Yy4€TOM aHaIM3a HMEIOIUXCS
MaTepHaIbHBIX 1 HEMATePUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JCSATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB IICJISM,
OIICHUBATh PUCKH MOCIIE/ICTBUN JEATEILHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH PabOTy B YCIOBHSX PEaTbHOTO, BHPTYAJIBHOTO H
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBHS,

pa3BUBATh KPEATHUBHOE MBIIIICHUE TP PEIICHUH YKH3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBaTebCcKue 1eiiCTBUS:

BJIAJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMHU MOHATHIMH M METOJaMU (HU3UICCKOM
HAyKU;

BJIA/ICTh HABBIKAMHU y4eOHO-MCCIICIOBATEIHCKON U IPOSKTHON IEATEILHOCTH B 00IaCTH
(bU3UKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOHWCKY METOJOB PEIICHUS
3a/1a4 GU3HYECKOTO COJEPKaHUsI, MPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMSI,

BJIQJICTh BUJIAMH JESATEIHHOCTUA TIO MOJYYCHUIO HOBOTO 3HAHMS, €r0 WHTEPHPETAIINH,
mpeoOpa30BaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTYyalUsX, B TOM YHUCIE TPHU
CO37IaHUU YYEOHBIX TTPOCKTOB B 00IaCTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyallM3MPOBATh 3ajJlayy, BBIJIBUTAThH
rUnoTe3y e€ pelIeHHsl, HaXOJWTh apryMEHTHI JUIS JOKa3aTelbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEILICHHUS,

aHAIM3WPOBATh TOJYYCHHBIE B XOJE peIICHHs 3a7add pe3yJbTaThbl, KPUTHUECKU
OILICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTHh U GOPMYITUPOBATH COOCTBEHHBIC 3a/1a4l B 00pA30BATEIBHON JEATEIHHOCTH, B
TOM YHUCJIE TIPHU U3YICHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT,



YMETb NEPEHOCUTD 3HAHUS MO (PU3MKE B IPAKTHUECKYIO 00JaCTh KU3HEACATEIILHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEIAraTh OPUTrMHAIbHBIE MOAXOAbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOIYCKAIOIINE ATbTE€PHATUBHBIE PEIICHUS.

Pabora ¢ nnpopmanmeii:

BJAJ€Th HABbIKAMU TOJy4YeHUs UHPopManuu (U3NYECKOTO COAEp)KAaHUS U3
UCTOYHUKOB  PAa3HbIX THUIOB, CAMOCTOATEIbHO  OCYLIECTBIISATH  IIOUCK,  aHaJu3,
CUCTEMATHU3allMI0 W HMHTEPHpPETAlMi0 HMHPOpMAlUU  pa3jIUMYHbIX BUAOB U  (QopM
IPEICTABIICHUS;

OLIEHMBATh JOCTOBEPHOCTbh HH(OPMALINH;

HCIIOJIb30BaTh CpelCcTBa WH(OPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pEIIEHNH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OPraHU3alMOHHBIX 33/a4 C COOJIOJCHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKM O€30MacHOCTH, THUTHEHbI, PECYpPCOCOEpEKEHNUs,
MPaBOBBIX U ATUYECKUX HOPM, HOPM MH(POPMALIMIOHHON 0€30MacHOCTH;

CO37aBaTh TEKCThl (PUBMYECKOTO COJEpPKaHUS B PA3NIMUHBIX (opMaATaX € YYETOM
Ha3Ha4YeHHUs HMHQPOPMALMM M IEJEBOM ayJAUTOPUHU, BBIOMpAs ONTUMAIBHYIO (opmy
MPEICTABICHUS U BU3yaIH3aLUU.

KoMMyHHUKATHBHBIC YHHBEpPCAIbHBbIE Yy4eOHbIe 1eHCTBUS:

OCYIIECTBJISATH OOIIIEHNE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU €SI TEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOHMDIUKTHBIX CUTYAlUd U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO W JIOTUYHO M3J1araTb CBOKO TOYKY 3PEHHUsI C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAaHHOW U UHIMBUIyAIbHOU PabOTHI;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBHUM C YYETOM OOIIMX WHTEPECOB U
BO3MOKHOCTEMN KaKJIOTO YI€HA KOJUIEKTHUBA;

MPUHUMATH 1€JM COBMECTHOW JI€SITEIbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH
JNEUCTBUS MO €€ JTOCTHXKEHUIO: COCTABJIATH IUIAH JICWCTBUH, pACHPENECTATh POJIU C YYETOM
MHEHHUI y4aCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KauyeCTBO CBOETO BKJAJa W KaXJOro y4YacTHUKA KOMAaHIbl B OOIIMI
pe3yJbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

[peJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEU C MTO3ULHUA HOBU3HBI, OPUTHHAIBHOCTH,
MMPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh ITO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYyalHUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUITHATHBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusamnus:
CaMOCTOSITEIIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO JESITEIBHOCTh B 00JaCTH (DU3UKU U
ACTPOHOMMUHU, BBISIBIIATH MPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJIATH IIJIaH PELICHUSI PACUE€THBIX U KAaUY€CTBEHHBIX 3aj1ad, IJIaH
BBITIOJTHEHUSI TPAKTHUUYECKON pabOThl ¢ YYETOM HUMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U NMPEANIOYTCHUN;
JlaBaTh OLIEHKY HOBBIM CUTYalIUsIM;
pacmupsTh paMKH y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTCHH;



JienaTh OCO3HAHHBINA BHIOOP, ApTYMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a
peleHue;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBAaTh (POPMUPOBAHUIO W TPOSBICHUIO J3PyIUIMA B 00JacTH (HU3UKH,
TIOCTOSTHHO TIOBBIIIIATh CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBIH HHTEJLIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, BHOCUTh KOPPEKTHBHI B JCATCIEHOCTh, OIICHHUBATH
COOTBETCTBHUE PE3YJIBTATOB IICIISIM;

BJIaJICTh HABBIKAMHU TMIO3HABATEIBHON peQIIEKCHH KaK OCO3HAHHS COBEPIIaeMbIX
JCUCTBUIA U MBICITUTEIIBHBIX TIPOIECCOB, X PE3YJIbTATOB M OCHOBAHMIA;

MCITOJIB30BaTh MIPUEMBI peICKCUH TSl OIIEHKH CUTYAIIMH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHUKECHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX TIPH aHAJIM3€E PE3yIbTaTOB JCITCIbHOCTH;

MIPUHUMATh €05, TOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI APYTHUX MIPH aHAINA3E PE3yIbTAaTOB ACITEIBHOCTH;

MIPU3HABATh CBOE MPABO M MPABO IPYTUX HA OIIMOKH.

B mporecce mocTKeHNS THYHOCTHBIX PE3yIbTAaTOB OCBOSHUS MPOTPAMMBI TT0 (PU3HKE
JUISL YPOBHSI CpefHero oOmiero o0pa3oBaHus Yy OOYyYalolUXCS COBEPUICHCTBYETCS
AMOITMOHAJIBHBIN UHTEIIEKT, IPEANOIaralomi copMupoBaHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CIOCOOHOCTh TOHMMAaTh CBOE HMOIIMOHAILHOE
COCTOSIHME, BHJIETh HAMPABIICHUSA Pa3BUTUS COOCTBEHHOW 3MOIMOHAILHOW cdepbl, OBITH
yYBEpPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUs,  BKIIOYAIOMIETO  CAaMOKOHTPOJb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHUE, CIOCOOHOCTh AJaNTHPOBATHCS K IMOIIMOHATLHBIM
U3MEHEHUSM U TIPOSIBIIATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIJICHHE K TOCTHDKCHHIO IICJIH U YCIIEXY,
ONITHMH3M, HHUITUATUBHOCTh, YMEHHE ICHCTBOBATH UCXOS U3 CBOMX BO3MOYKHOCTEH;

OMITIATHH, BKIIIOYAIONIEH CIIOCOOHOCTh MOHMUMATh SMOITMOHAIBHOE COCTOSHUE JPYTHUX,
VUYHTBIBATh €r0 TPHU OCYIICCTBICHHHM OOIIEHUS, CIOCOOHOCTh K COYYBCTBHUIO U
COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaMBaTh OTHOIICHUS C
JIPYTUMU JIFOABMU, 3a00TUTHCSI, IPOSIBIISITE MHTEPEC U pa3perniaTh KOHPIUKTHI.

MNPEAMETHBIE PE3YJIBTATDBI

K xoniry o0y4yenus B 12 kiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIINUXCS YMEHUM:

JIEMOHCTPUPOBATH HA IPUMEPAX POJIb U MeCTO (pu3uku B (hOPMHUPOBAHUU COBPEMEHHOM
HAY4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKON
JIEATEIILHOCTH JIFOJICH;

YYUTHIBATH TPAHUIIBI MPUMEHCHHSI M3YYCHHBIX (U3MUYCCKUX MOJIENICH: MaTepHalbHAS
TOYKa, MHEpIUaIbHas cUcTeMa OTcuéra, abCOIIOTHO TBEPAOE TEJO, UICANbHBIN a3, MOACIU
CTPOEHUS Ta30B, JKUJIKOCTEN U TBEPIBIX T€J, TOUCUHBINA SJIEKTPUUECKUN 3apsi/i PU PELICHUU
bu3nUecKux 3aaay;

pacno3HaBath (U3HUECKUE ABJICHUS (MPOLECCHI) U OOBACHITH UX HA OCHOBE 3aKOHOB
MEXaHUKHU, MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOEHUS BEIEeCTBA U AJIEKTPOIMHAMUKH:



pPaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBHKEHUE, CBOOOAHOE MageHUE Tel,
JBIDKEHUE TIO OKPYXKHOCTH, WHEpIUsA, B3amMmojehcTBue Ten, auddysus, OpoyHOBCKOE
JBIKEHUE, CTPOEHUE KUAKOCTEN U TBEPIABIX TEJl, U3BMEHEHHE 00bEMA TENl MPU HAarpEBaHUU
(oxnaxxJeHnMu),  TEIUIOBOE  pPAaBHOBECHE,  HWCIAPEHWE, KOHJEHCAlMs,  IUJIABJICHUE,
KpUCTAIU3AIUs, KUIEHUE, BIAKHOCTb BO31yXa, IOBBLIINICHHE AABJIEHUS raza IpH €ro
HarpeBaHUM B 3aKPbITOM COCY/€, CBsSI3b MEXKIy IapaMeTpaMu COCTOSHUS Ta3a B
U30IpolLIeccax, JIEKTpU3AIUs TeJ, B3aUMOICUCTBUE 3apsI0B;

OMKCHIBATH MEXAHUUYECKOE JIBUKEHUE, UCTIONB3Ys (PU3NUYECKue BEIMYMHBI: KOOPAUHATA,
yTh, IEpPEMEILIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tella, Cujla, UMIYJIbC Tella, KHHeTHYeCcKas
SHEPrHUs, MOTCHIIMAIbHAS DHEPIrusi, MEXaHU4YecKas paboTa, MeXaHUYecKas MOIIHOCTb; MPHU
ONKMCAHUM TMPABWIBHO TPAaKTOBAaTh (PU3UYECKUN CMBICH MCHOJIb3YEMBIX BEJIMYMH, HX
00O3HAUYCHHUA W EIAUHMIIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIONINE JAHHYIO (U3HUECKYIO
BEJIMYMHY C APYTUMU BEIUYHHAMY;

ONKCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHHS, UCIOJIb3YS
(¢u3nUecKkue BEIWYMHBL: JABJICHHE Tra3a, TeMIEeparypa, CPEeAHssl KUHETUYECKas HSHEPrus
Xa0TUYECKOTO JIBJKEHHSI MOJIEKYJ, CPEIHEKBAJApaTUYHAsI CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHSIS] SHEPTUs, padoTa raza, Ko3QpQUUHUEHT MOJE3HOTO JEHCTBUS TEIMIOBOTO
JABUTATENS; TPU ONMCAHWU MPABWIBHO TPAKTOBaTh (PU3MYECKUI CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHUS M EAMHMIIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
($u3MYECKYIO BEIMUUHY C APYTUMHU BETUUYUHAM;

ONKCBIBATH U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE SBJICHMUS
(mpotiecchbl), UCHONB3Ysl (PU3NYECKUE BEIWYUHBL AJIEKTPUUYECKUI 3apsll, SJIEKTPUUECKOe
T10JI€, HANIPSDKEHHOCTD MOJIS, TOTEHIMAII, PAa3HOCTh MTOTEHIUAJIOB; IPY ONMCAHUH NPABUIIBHO
TPaKTOBaTh (PU3MYECKUN CMBICH MCMOJB3YEMBIX BEJIUYMH, MX OOO3HAUYECHHS] W €IWHHUIIBI;
yKa3blBaTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYI0 (PU3MYECKYIO BEIUYMHY C JPYTUMU
BEJIMYMHAMU;

aHAIM3UPOBaTh (PU3UUECKUE MPOIIECCHl U SIBJICHUS, UCIONb3Ys (DU3UUECKUE 3aKOHBI U
MPUHIUIIBL: 3aKOH BcemupHoro Tsarotenus, |, 11 u Il 3akonsl HetoToHa, 3aK0H coxpaHeHUs
MEXaHUYECKON BSHEpPruM, 3aKOH COXPAHEHUS MMIYJbCA, MPUHLMI CYHEPHO3UIMU CHJL,
INPUHLUI PABHONPABUS HMHEPLUUAIBHBIX CHCTEM OTCUETA, MOJEKYISPHO-KUHETHUYECKYIO
TEOPHIO0 CTPOEHHUS BEIIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CPENHEW KHHETHMYECKOW HSHEPruu
TEIJIOBOTO  JBMKCHHUS MOJIGKYJT C  aOCOJIIOTHOW  TeMIlepaTypoil, TEpBBIA 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAaHEHHs SJIEKTPUYECKOIro 3apsna, 3akoH KylioHa, mpu 3Tom
pa3ianyaTh CJIOBECHYIO (JOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BHIPAXKEHHUE U YCIOBHS
(rpaHuIlbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC NPUHLUIBI JCHCTBUS MAIIUH, MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUS WX O€30MMACHOI0 UCTIOIb30BaHUS B IOBCEIHEBHON KU3HH;

BBINIOJIHATDh 3KCHEPUMEHTBHI M0 MCCIEA0BAHUIO (DU3UUECKUX SIBJICHUN U TMPOIECCOB C
UCIIOJIb30BAaHUEM TMPAMBIX W KOCBEHHBIX M3MEpPEHUH, Mpu 3TOM (HOPMYIUPOBAThH
npobsieMy/3agadyy M THIOTE3y YYEOHOro OKCIEPUMEHTa, CcoOupaTh YCTAHOBKY U3
MPEAJIOKEHHOT0 000pYyI0BaHHUS, POBOAUTH ONBIT U (POPMYITUPOBATH BHIBOIBI;

OCYUIECTBJISATh MPSIMbIE M KOCBEHHBbIE H3MEpEHUs (PU3NYECKUX BEIUYHMH, MPU ITOM
BBIOMpATh ONTUMAJIbHBIN CIIOCOO M3MEPEHHs U HCIOJIb30BaTh M3BECTHBIE METOMBI OLEHKU
IIOIPEIIHOCTEN H3MEPEHNN;

HCCIIEIOBaTh 3aBUCUMOCTU MEXKAYy (PU3NYECKUMHU BEIMYMHAMH C HCIIOJIb30BAHUEM
OpSIMBIX HU3MEpPEHUM, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yJbTaThl



MOJIyYEHHOW 3aBUCHUMOCTH (PU3MYECKHX BEJIMYMH B BUAE TaOMUI U rpadukoB, AenaTh
BBIBOJIbI 10 pE3YJIbTaTaM UCCIEI0BAHMUS;

co0mroaTh mpaBuia 0€30MacHOro TpyAa MPU MPOBEICHUH HCCIEIOBAHUNA B paMKax
y4eOHOr0 SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM JIEATEIHHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U JaOOPATOPHOTO 000PYI0BAHUS;

pemars pacy€THblE 3a7aud C SIBHO 3aJaHHOM (PU3MUECKONM MOJEINBIO, HCIIONb3Ys
¢u3nueckue 3aKOHbl M TPUHLUIBI, HAa OCHOBE aHaliM3a YCJIOBUS 3a/Jayd BbIOMpATh
(U3NYECKYI0 MOJIEIIb, BBIICIATh (PU3MUECKUE BEIMUUHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€
peuieHus, IPOBOAWUTH pPAcC4YE€Tbl M OLEHUBATH PEAIbHOCTb IIOJYYEHHOIO 3HAYCHUS
($u3NYECKOIl BETNYHHBI;

peniaTh Ka4eCTBEHHBIE 33/1a4i: BBICTPAUBATH JOTUYECKA HENPOTUBOPEUHBYIO LIETIOYKY
paccyXJICHUI C OMOPOIl Ha N3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHMUS;

UCIIOJIb30BaTh IMPU PEIICHHH Y4YeOHBIX 3aJad COBPEMEHHbIE HH(POPMALUOHHBIE
TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U MPEIACTABICHUS YUEOHOU U
Hay4YHO-TIOMYJISIPHOM HMH(OpPMAIMK, TMOJIYYEHHOW W3 Pa3JIMYHBIX MCTOYHUKOB, KPUTUUYECKU
aHAJIM3UPOBATh MOJyYaeMyl0 HHPOpPMaLIUIO;

MPUBOANTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETHUUECKHE 3HAHUS 1O (PU3UKE B IOBCEIHEBHOM KHU3HU JUIs
oOecniedyeHus 6€30acHOCTH MpU 00palleHnu ¢ IpUOOpaMu U TEXHUYECKUMH YCTPONUCTBAMU,
Ul COXpaHEHMsI 3/10pOBbsi U COOJIOACHHS HOPM SKOJOIMYECKOIO IOBEJCHUS B
OKPYIKAIOIIEH CPELE;

paboTaTh B IpyNIe C BBIMOJIHEHUEM PA3JIMYHBIX COLHUAIBHBIX POJIEH, IUIaHUPOBATh
paboTy rpymnmbl, pallMOHAIBHO pacnpenessaTh 00s13aHHOCTH U IJIAaHUPOBATh JIEATEIbHOCTH B
HECTaHJAPTHBIX CUTYalMAX, aJIeKBATHO OLICHUBATh BKJIAJl KAKJOTO U3 YYACTHUKOB I'PYIIIHI B
pEILIeHnE paccMaTpUBAEMOMN IIPOOJIEMBI.

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTHUHBI MHUPA, B Pa3BUTHHA COBPEMEHHON TEXHUKU U TEXHOJIOTHUM, B TPAKTHYECKON
NEeSATEIbHOCTH JIIOJIEH, LIEJIOCTHOCTh M €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;

YUUTBHIBaTh TPaHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJENeN: TOYEeUHBIN
ANEKTPUYECKUIN 3apsl, Jy4d CBETa, TOYEUHBI MCTOYHUK CBETa, SJAEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO Si7[pa MPH pelIeHnr GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (U3NYECKUE SBICHUS (IPOIECChl) U OOBACHATH UX HA OCHOBE 3aKOHOB
AIIEKTPOJAMHAMUKM UM KBAaHTOBOM (PU3MKHU: DIEKTpUUECKas MPOBOIUMOCTb, TEIUIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE JIEWCTBUS TOKA, B3aUMOJEWCTBHE MAarHUTOB,
ANIEKTPOMArHUTHAs WHAYKUUSA, ACHCTBUE MArHUTHOIO MOJS Ha MNPOBOAHUK C TOKOM H
IBWOKYIIUMCS — 3apsii, OJEKTPOMArHUTHbIE KOJeOaHWsT W BOJIHBI, MPSIMOJIMHEWHOE
pacnpocTpaHEHUE CBeTa, OTPaKEHUE, MpejomiieHne, HHTepepeHuus, Audpakuus u
noJisipu3alysl cBeTa, Jucnepcus cBeta, ¢GoTodnekrpudeckuid 3¢pdekt (dhoToaddexr),
CBETOBOE J1aBJICHUE, BOBHUKHOBEHUE JIMHEMYATOTO CIEKTpa aToMa BOAOPO/A, €CTECTBEHHAs
Y UCKYCCTBEHHAs paJIMOaKTUBHOCTb;

OINUCHIBAaTh U3YUYEHHBIE CBOMCTBA BEIIECTBA (IIEKTPUUECKUE, MATHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYI0 MPOBOAUMOCTb PA3JIMYHBIX CpEl) M BJIEKTPOMArHUTHBIE  SIBJICHUS
(mpotecchbl), HCMONB3YSd (PU3NUECKUE BEIMYMHBL: DIEKTPUUECKUN 3aps, CHila TOKa,
AIEKTPUYECKOE HANPSDKEHHE, JJIEKTPUYECKOE COIMPOTHUBIIEHHE, PA3HOCTh MOTEHIMAJIOB,
AIIEKTPOJBIKYILAs CHiIa, paboTa TOKA, MHIYKIMS MAarHUTHOTO MOJs, cuja Ammepa, cuia



JlopeHila, ”HAYKTUBHOCTh KaTYIIKH, SHEPTUS SJIEKTPUUECKOTO U MATHUTHOTO MOJIEH, IEPUO/T
M dYacToTa KojebaHwii B KojeOaTenbHOM KOHType, 3aps] M CWia TOKa B IpoIecce
TAPMOHUYECKHX 3JIEKTPOMArHUTHBIX KOJeOaHui, (POKYCHOE PacCTOSIHUE W ONTHYECKast CUia
JIMH3BI, IPYU ONUCAHUU MPABUIBHO TPAKTOBATH (PU3HUUECKUM CMBICI UCIOJIb3yEMbIX BEIUYMH,
X 0003HAYEHUS! W EIUHUIIBI, YKa3bIBaTh (HOPMYJIIbI, CBS3BIBAIONIME JAHHYIO (PU3MUYECKYIO
BEJIMYMHY C APYTUMH BEJIMUYUHAMY;

OMKCHIBATh WU3YyYEHHBIE KBAHTOBBIC SBJICHUS M TPOIECChI, UCIOJB3Ys (PU3NUECKHE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETA, SHEPTUS U
UMITYyJIbC (POTOHA, MEepUO ] MOJypaciaja, HEPrusi CBSI3W ATOMHBIX SIJEp, MPU OMHUCAHUU
NPaBWIBHO TPAKTOBAaTh (PU3UUYECKUN CMBICI UCIOJIb3YEMbIX BEJIMYUH, UX OOO3HAUCHUS U
SAVHUITBI, YKa3bIBATh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMUUHY C IPYTUMH
BEJIMYMHAMU, BRIUUCIISATH 3HAUCHNUE (DU3NICCKON BEITMYUHEI;

aHaJM3UPOBaTh (PU3MUECKUE MPOIECCHl U SIBJICHUSI, UCTIONB3Ysl (PU3NUYECKUE 3aKOHBI U
NpUHLMNBL: 3aKOH Owma, 3aKOHBI IOCIEJOBATEIBHOTO M MapaJIEILHOIO COCTUHEHUS
MPOBOJIHUKOB, 3akoH Jlkoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM WHAYKIHWHU, 3aKOH
MPSMOJIMHEUHOTO paCHpPOCTPAHECHHS CBETA, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHHE OWHIITEHHA i (oTod(PPeKrTa, 3aKOH COXpPaHEHUS SHEPrUU, 3aKOH
COXpPAaHEHHUSI HMMITYJIbCA, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsfa, 3aKOH COXpAaHEHUs
MacCOBOTr'0 4MCIa, NOCTyJaThl bopa, 3aK0OH paJlMOaKTUBHOTO pacnaia, Ipu 3TOM pa3invaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA, €M0 MAaTEMAaTUYECKOE BHIPAXKEHHUE U YCIOBUS (TPaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

ONPENEIIATh HAMPABICHUE BEKTOPA UHAYKIMA MAarHUTHOTO MOJISI IPOBOJHUKA C TOKOM,
cuibl Amriepa u cuisl JlopeHua;

CTPOUTh U OMNHCHIBATH HM300paXKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOM
JIMH30M;

BBITIOJTHSITh SKCIIEPUMEHTHI 1O HCCIICIOBAHUIO (PU3UYECKUX SBJICHUN U MPOLIECCOB C
WCIIOJB30BAaHUEM TIPSIMBIX M KOCBEHHBIX HW3MEpPEHUN: TIpu 3TOM  (HOpMYyIHpPOBaTh
npobsieMy/3aadyy M THUIOTE3y YYEOHOro OKCIEPUMEHTa, CcOoOupaTh YCTAHOBKY U3
MPEI0KEHHOTO0 000PY/I0BaHUS, TPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBO/IBI;

OCYIIECTBJISITh TPSIMbIE M KOCBEHHBIE H3MEpEHUs (DU3NYECKUX BEIUYHMH, MPU ITOM
BBHIOMPATh ONTUMAJIBHBIA CIIOCO0 M3MEPEHUS] U UCIOJIb30BaTh M3BECTHBIE METOJIbI OIEHKH
MOTPEMTHOCTEN U3MEPEHN;

HCCJIEOBAaTh 3aBUCHUMOCTH (U3MUECKMX BEJIMYUH C UCIHOJIb30BAaHUEM TMPSIMBIX
M3MEPEHUI: TPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YIbTAThI MOTYUCHHOM
3aBUCUMOCTH (DU3MUECKUX BEJIMYWH B BHJE TaOnuI] W TpaduKOB, NeJaTh BHIBOJABI IO
pe3yabTaTaMm UCCIIEAOBaAHNUS;

coOJiroaTh MpaBuiia OE30MACHOTO TPyJa MpHU MPOBEJAECHUU HCCIEAOBAaHUNA B paMKax
y4eOHOTO JKCHEPUMEHTa, Y4YeOHO-UCCIEAOBATEILCKOM U TMPOCKTHOU JIESITEIHHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIIbHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYI0BAHMUS;

pemiath pacy€THBIE 3aJaud C SIBHO 3aJaHHONW (DU3WYECKOM MOJEIbI0, HUCIOIb3ys
(¢u3nyeckue 3aKOHBl W TPUHIMIIBI, HAa OCHOBE aHaJlIM3a YCIOBHS 3aJauyd BbIOMpPATh
(U3UYECKYIO0 MOJIENb, BBIACIATh (PU3NUYECKUE BEIMYMHBI U (POPMYJIbl, HEOOXOUMBIE TS €€
pelieHus, MPOBOAUThL PACYEThl M OLEHUBATh PEAJbHOCTh IOJYYEHHOTO 3HAYCHHS
(DMBUYECKON BETHMYNHEI;

pelaTh KaueCTBEHHbIE 33J1aud: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO LIEMIOUKY
pacCyXJIeHU ¢ OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UUECKUE SIBIICHUS;



WCIIOJIB30BaTh TIPU PEIICHHH Yy4YeOHBIX 3a1ad COBPEMEHHBIE HWH(POPMAIMOHHBIC
TEXHOJIOTUHU JIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPHPETAIIMU U MPECTABICHUS yUeOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAIIUU, TIOJYICHHOW W3 Pa3IMYHBIX MCTOYHUKOB, KPUTHYECCKU
aHAJIM3UPOBATH MOTYYaeMyIO HH(OPMALIHUIO;

OOBSACHATh NPUHIMIBI JEHCTBHUS MAIIUH, NPUOOPOB M TEXHUUYECKUX YCTPOWCTB,
pasnuyaTh YCIOBHUS UX 0€30MaCHOIO UCIIOIb30BAHHUS B MIOBCEIHEBHON KU3HH,

NPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (U3UKE B TIOBCEIHEBHOM >KU3HU JUIS
oOecrieueHus 0€30MacCHOCTH IPU OO0pallleHuH ¢ TPUOOPaMH U TEXHUYECKUMH YCTPOMCTBAMHU,
JUISL  COXpAaHEHUs 370pOBbSi W COOJIOJNIEHHS HOPM SKOJOTHMYECKOrO TMOBEACHUS B
OKPYXarUIEH CpeIE;

paboTaTh B TPYIIE C BBINOJHEHHEM PA3JIUYHBIX COLHUAIBHBIX POJIEH, MIaHUPOBATh
paboTy TpYIIbI, pallMOHATILHO PACIPEACIATh 00A3aHHOCTH U TJIAHUPOBATH JIESITEIHHOCTh B
HECTAHJIAPTHBIX CUTYyaIUsAX, aJI€KBATHO OIICHUBATh BKJIa/l KAXJ0T0 U3 YYACTHUKOB I'PYIIIHI B
pelIeHre paccMaTpuBaeMoi TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosanyecTBo yacoB DJIeKTPOHHBIE
. HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATEIBLHBIE
padoThI padoThI pecypesI

Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 Bubmaorexa ITOK

' https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 2

Paznea 2. MEXAHUKA
2.1 Kunemaruka S) https://m.edsoo.ru/7f41bf72
2.2 Junamuka 7 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72

Htoro no pazneny 18

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
3.1 OCHOBI MOIIEKYJIAPHO-KHHETHUSCKOH 9 1 https://m.edsoo.ru/7f41bf72

TEOPHUH

3.2 OCHOBBI TEPMOIUHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnuoreka [IOK

' ®da30Bble NEPEXOBI https://m.edsoo.ru/7f41bf72

Hroro no paszneny 24

Pa3nea 4. JIEKTPOJAMHAMUKA

bu6mmorexa [IOK

4.1 IekTpocTaTHKa 10 . https://m.edso0.ru/7f41bf72
492 ITocTostHHBIN 2neKTpUYeCKn TOK. TOKkM B 12 1 1 bubnnoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PeszepBHoe Bpemst 2 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 4
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11 KITIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uu¢posBbie)
Ne o/m HpOrpAMMES Beero KOﬁHTpOJILHLIe l'[pﬁaRanecmle 06pazoBaTeIbHbIE
padoTbI padoTbl pecypebi
Paszpen 1. JIEKTPOIMHAMUKA
11 MarauTHoe nosie. DIeKTpPOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 7
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12 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM (mudpossbie)
Ne n/m IpOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaRanecmle 06PA30BATETbHBIE
padoThI padoThI pecype
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI cIElIUAIBHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
. bu6mmorexa [IOK
4.1 DJIEMEHTHI KBAHTOBOW ONTUKHU 6 https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE A/IpO S https://m.edsoo0.ru/7f41c97c
Hroro no pazgeny 15
Pa3nea 5. 9JIEMEHTbBI ACTPOHOMUWHU U ACTPO®PU3UKHN
bu6mmoreka [JOK
5.1 DNeMEeHTBI aCTPOHOMUU U acTPOPU3UKU 7 1 https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 7
Pa3nesn 6. OBOBIIAIOHIEE TIOBTOPEHHUE
bu6mmoreka [JOK
6.1 Obodmaiomee nosTopenue 4 https://m.edso00.ru/7f41c97c
Uroro no pazgeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0
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IHOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

N KosmnuecTBo yacos DJIEeKTPOHHbIE
°
u/n Tema ypoka B Kourposbubie Ilpakrnueckne  UH(PpoBbIE
cero padoThI padoTnI oOpasoBaTe/bHbIE
pecypcsbl
1 ®usuka — Hayka o npupone. Hayunsie MeToAbI TO3HAHKS 1 bubnuoreka [IOK
' OKpY>Kalollero Mupa https://m.edsoo.ru/ff0c32e2
2 Ponb 1 MecTo pu3uku B popMUPOBAHUN COBPEMEHHOM HAYyYHOM 1 bubnmoreka [JOK
' KapTUHBI MUPA, B IPAKTUYECKON JIEATEIBHOCTH JOICH https://m.edsoo.ru/ff0c33e6
3 Mexanunyeckoe aBuxeHue. OTHOCUTEbHOCTh MEXaHUYECKOTO 1 bubnuorexa [JOK
' neuxkeHus. [lepemenienue, CKOpoCTh, yCKOPEHHE https://m.edsoo.ru/ff0c3508
4. PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE IPSIMOIMHEMHOE IBUXKEHUE 1 bubmorexa HOK
' yeKop p A https://m.edsoo.ru/ff0c372e
bubmuorexa [JOK
6. CBoOogHOE TIazicHre. Y CKOpeHHEe CBOOOIHOTO TaICHUS 1 https://m.edsoo.ru/f0c39cc
7 KpuBonunelinoe aBnxenue. J[BrmkeHne MaTepralbHOW TOUKH 110 1 bubnnoreka [JOK
' OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
8 [Tpunaiun otHocuTensHOCTH ["anunes. MHepuuanbHble CUCTEMBI 1 bubnuoteka [JOK
' otcuera. [lepBbiit 3akoH HproToHA https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. [Ipunnun cyneprno3uiuu cui. Bropoii 3akon 1 bubnmnorexa [JOK
’ HprotoHa 1 MarepraibHOM TOUKHU https://m.edsoo.ru/ffOc3be8
10 Tpetnii 3akoH Hpr0TOHA 111 MaTEepUaIbHBIX TOUEK 1 bubmiorexa LIOK
' P & P https://m.edsoo.ru/ff0c3be8
3akoH BcemupHOTO Tsarotenus. Cuna tspkectu. [lepBast bubnmoreka [JOK
11. 1 _
KOCMHUYECKasi CKOPOCTh https://m.edsoo0.ru/ff0c3d00
bubmuorexa [JOK
12. Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddunment tpenus. Cuiia cConpoTUBICHUS TTPU bubnmoreka [JOK
13. 1 :
JIBIDKEHUH TeJa B )KMIKOCTH WJIM Ta3e https://m.edsoo.ru/ff0c3f76
[ToctynarensHoe U BpamareabHOE ABMKEHHUE a0COTIOTHO
Ty pail 8 bu6mmoreka [IOK
14. TBEpOTO Tesna. MoMeHT cuibl. [1nedo cunsl. YcnoBus 1

paBHOBECHsI TBEPIOIO Tea

https://m.edsoo.ru/ffOc41a6
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Hmnynbc MaTepuanbHONU TOYKU, CUCTEMbBI MAaTEPUAIbHBIX TOUEK.

bu6mmoreka [IOK

15. Nmmnynbe cubl. 3aK0H coXpaHeHUs uMItylibca. PeaktuBHoe 1
Y p Y https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
16 Pabota u momHoCTh cuitbl. KuHeTndaeckast 3HEprust MaTepuaibHON 1 bubnnoreka [HOK
' Touku. Teopema 06 M3MEHEHNH KHHETHYECKOW YHEPTUU https://m.edso0.ru/ff0c4502
[TorenunanpsHas sueprus. [loreHuuanbHas sHeprus ynpyro
17 nedpopmu OBaHHOﬁl!;[) SKAHBI HOTGHLII/IaJILHaSE) SHE ymI:Iy;ena 1 Bubmorexa HOK
' pMHP Py ' p https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTenunanbHble U HEMOTEHIMAIbHBIE CUJIbl. CBSI3b paOOTHI
18 HETOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHWYECKOU SHEPTUU 1 buGmnorexa LIOK
' N https://m.edsoo.ru/ff0c478c
CUCTEMBI Tell. 3aKOH COXPAaHEHHUsI MEXaHUYECKOM SHepruu
Jlaboparopnas padota «VccnenoBanue CBsi3u pabOThHI CUITBI C
19. M3MEHEHNEM MEXaHUYECKOM DHEPIUHU Teja Ha pUMepe 1
PaCTSKEHHUS PE3UHOBOTO KI'yTa»
20 KonTponbnas pabota no teme «Kunematuka. J[uHamuka. 3aKOHbI 1 bubnuorexa [JOK
' COXpaHEHUs B MEXAHUKE https://m.edsoo.ru/ffO0c4b74
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH. bubnuorexa [JOK
21. 1 _
Bbpoynosckoe nBuxenue. Iubddysus https://m.edsoo.ru/ffOc4dc2
29 XapakTep IBUKEHHUS U B3aUMOJECHCTBUS YaCTHUIl BELIECTBA. 1
' Mogaenu cTpoeHus ra3oB, )KUIAKOCTEW U TBEPABIX TEI
23. Macca monekyin. Konnuectso BemectBa. [loctosinHast ABoraapo 1
24 Tennosoe paBHOBecue. TeMiieparypa u e€ usmepenue. lllkana 1
' temneparyp Llenbcus
25. Wneanphbiii raz3 B MKT. OcHoBHoe ypaBHenne MKT 1 https://m.edsoo.ru/ffOc4fde
AOcoitoTHast TeMIiepaTypa Kak Mepa cpeHell KHHETHUeCKOM
26 SHEPTUU JIBMKEHUS Ilz/logeli( 1. Y a]I;HeI-II)I/Ie Menneneesa- 1 Bubmiorexa IJOK
' pres Y- IP https://m.edsoo.ru/ff0c511e
Knaneiipona
27. 3akon JlanbToHa. ["a30BbIC 3aKOHBI 1
28 Jlaboparopnas pabota «VccnenoBaHue 3aBUCUMOCTH MEXTY 1
' rapamMeTpaM# COCTOSHUS Pa3PEKEHHOTO Ta3a»
29 N3omporieccr B naeaabHOM Ta3e U UX rpadudeckoe 1 bubnmoreka [JOK
' MPEICTABIICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs SHEPTUsl TEPMOAUHAMUYECKON CUCTEMBI U CTIOCOOBI
HYTP p PMOZ bubmuorexa [JOK
30. e€¢ n3menenust. KonmndectBo TeruoTsl u pabora. BayTpenHss 1

OHCPIHUA OAHOATOMHOI'O NACAJIBHOTO Ira3a

https://m.edsoo.ru/ff0c5952
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bu6mmoreka [IOK

31. Bunet Tennonepenaun . https://m.edsoo.ru/ff0c5c36
30 VY enpHas TEIIIOEMKOCTH BellecTBa. KOIM4YecTBO TEIIIOTHI ITPU 1 bubnnoreka HOK
' Tertonepenaye. AauabaTHbIN Ipoiece https://m.edsoo.ru/ff0c5c36
[1epBblil 3aKOH TEPMOAMHAMUKHU U €r0 IPUMEHEHUE K bubnmoreka [JOK
33. 1 :
n3omnpoleccam https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTs niporieccoB B mpupoae. Bropoit 3akon 1 bubnmoreka [JOK
' TEPMOJINHAMUKH https://m.edsoo.ru/ff0c6230
N N bubnuorexa [JOK
35. [Mpunnun nevictBus u KI1Jl TermoBoit MarmmHbI 1 https://m.edsoo.ru/ff0c600a
36. [ukn Kapnao u ero KIT/J 1
37. DKOJ0ru4ecKue npo0aeMbl TEMII0O3HEPTETUKH 1
38 Oo6o0maromuit ypok «MonekyispHas ¢pusuka. OCHOBbBI 1 bubnnorexa [HOK
' TEPMOJIUHAMUKHU https://m.edsoo.ru/ff0c6938
KonTponbras padota mo Teme «MonekyispHas ¢usnka. OCHOBBI bubnnoreka [JOK
39. 1 _
TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u KoHACHCAMs. VicapeHne u Kurnenme 1 bubmorexa LIOK
' ' https://m.edsoo.ru/ff0c63b6
a1 AOCOIIIOTHAsI U OTHOCUTEJIbHAS BJIAXXHOCTH BO3/TyXa. 1 bubnmnorexa [JOK
’ Hacsiiennsiit nap https://m.edsoo.ru/ff0c64d8
TBé K .
12, Amborpoms caotiors spreraton. Kease xpucrans ) Bu6miorera LIOK
' P P - AR p ’ https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [InaBneHue u KpucTauIU3anys. Y elbHas TEIUIOTa MIaBICHHUS. 1 bubnuotexa [JOK
' CyOnumariust https://m.edsoo.ru/ff0c6708
44, VYpaBHeHHe TEMI0BOro bagaHca 1 https://m.edsoo.ru/ff0c6820
DJIeKTpu3anus Teil. DJIEKTpUIeCKui 3apsa. /[Ba Buaa bu6mmorexa [IOK
45. 1
AJIEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0c6bcc
[TpoBOMHMKH, TUAIEKTPUKH U TIOTYIIPOBOTHUKU. 3aKOH bubnmoreka [JOK
46. 1 :
COXPaHEHUs AIEKTPUUYECKOTO 3apsaa https://m.edsoo.ru/ff0c6bcc
B3aumopeiictBue 3apsanoB. 3akoH Kynona. Toueunslii bubnmuotexa [JOK
47. . 1
AIIEKTPUYECKUM 3apsiT https://m.edsoo.ru/ff0c6ce4
48 HamnpspxéanocTs anexTpudeckoro mojst. [IpuHIun cynepno3uimn 1 bubnmoreka [JOK

JIEKTPUYECKUX MOJIeH. JINHUY HaNPsKEHHOCTH

https://m.edsoo.ru/ff0c6df2
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49 Pabota cwit anextpocraruueckoro mois. [lorennuan. Paznocts bubmuoreka [JOK
' IIOTEHIIUAJIOB https://m.edso0.ru/ff0c6f00
50 [IpoBOAHMKY M TUANEKTPUKH B 3IEKTPOCTATUUECKOM I10JIE. bubmmoreka [IOK
' JlnsnekTpuueckasl IPOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
. bubmuorexa [JOK
1. Omexrpodumrocts. Komnencarop https://m.edso0.ru/ff0c7126
59 DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPIHsl 3apsyKEHHOTO bubnmoreka [JOK
' KOHJIEHCAaTOpa https://m.edsoo.ru/ff0c72c0
53 JlabopartopHnast pabota "M3mepeHue 3IeKTpOEMKOCTH 1
' KOHJIeHcaTopa"
[TpuHIMnI neicTBUS U IPUMEHEHHE KOHACHCATOPOB,
o4, KOMMPOBAJIBHOTIO anmapara, CTpyruHOro npuHTepa.
DneKTpocTaTHuecKas 3aluTa. 3a3eMICHHE AIEKTPOnpruOopoB
DNEeKTPUUECKUN TOK, YCIIOBUS €ro cyliecTBoBaHusA. [locTosTHHBIN
55. Tok. Cua toka. Hanpsbxenue. Conporusienue. 3akon Oma Jjist
y4acTKa [enu
[TocnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COSTMHEHNE
56. poBoAHKUKOB. JIaboparopras pabota «/3y4eHHe CMEIIaHHOTO 0.5 Eubmorexa IIOK
https://m.edsoo.ru/ff0c74f0
COEIMHEHUS PE3UCTOPOB)
bu6nmoreka [JOK
57. PaGota u MomrHOCTh AnekTprudeckoro Toka. 3akoH Jlxoymnsa-Jlenmna https://m.edsoo.ru/ff0c7838
3axon OMa 171 OJIHOM (3aMKHYTOM) AJIEKTPUYECKOM LIeTH.
58. Kopotkoe S;IIMBIKaHI/Ie. JI(a60paT};TpH2351 pa6o§a «I/I3Mep1;HI/Ie S1C 0.5 bubmiorexa HOK
https://m.edsoo.ru/ff0c7ae0
HMCTOYHHMKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS
59 DneKTpOHHAas TPOBOIUMOCTH TBEPABIX METAIIOB. 3aBUCUMOCTh
' CONMPOTHUBIIEHUS METAJUIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTh
60. DneKTpuuecKuil ToK B Bakyyme. CBOMCTBA 2JIEKTPOHHBIX TyYKOB
61 [TomynpoBOTHUKH, MX COOCTBEHHAS U TPUMECHAS TPOBOIUMOCTb. bubnmoreka [JOK
' CaoiictBa p—Nn-nepexona. [TomynpoBoiHUKOBBIE TPUOOPHI https://m.edsoo.ru/ffOc84ae
62 DNEKTPUUECKU TOK B paCTBOpPAX M pacIlylaBax dJIEKTPOIHUTOB. bubnnorexka [JOK
' DJIEKTPOJIMTUYECKAS] TUCCOIUALIMS. DIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba
63 DneKTpuYecKuii TOK B razax. CaMoCTOSATETbHBIN 1 bubnmnoreka [JOK
' HECaMOCTOSTENbHBIN pa3psaa. MonHus. [1nazma https://m.edsoo.ru/ffOc84ae
64. DneKkTpudecKkue Npudopsl U yCTPOMCTBA M UX MPAKTHUECKOE bubnnorexka [JOK

npuMmenenue. [IpaBuia TeXHUKHU 6€30MaCHOCTH

https://m.edsoo.ru/ff0c86fc
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bu6mmoreka [IOK

65. O06006maromuil ypok «IeKTPOTUHAMUKA» 1 https://m.edsoo.ru/ff0c88be
KonrponsHas pabora o Teme «nektpocratuka. [locTosHHbII bubnuoreka [IOK
66. " 1 _
AJIEKTPUYECKUM TOK. TOKM B pa3IMyHBIX Cpeaax» https://m.edsoo.ru/ffOc8a8a
67 PesepBHblitl ypok. KonTponbhas pabota no teme 1 bubnmoreka [JOK
' "DnexkTpoauHaMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBHeIit ypok. O606maromuii ypok mo temam 10 kiacca 1 buGmuorexa LIOK
' : https.//m.edsoo.ru/ffOc8f6c
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KIIACC

Kosau4vecTBo 4acoB JJIeKTPOHHbIE
Ne uudposeie
Tema ypoka
/i Yp Beero KOﬁHTpOJ‘IbHLIe HpﬁaKanecRne 0BpasoBaTeNbHbIE
padoThbI padoThI pecypesl
1 ITocTosiHHBIE MarHUTHI ¥ UX B3aUMO/ieiicTBHE. MarHuTHOE TOJIE. 1 bubnuorexa [JOK
' Bektop MarHuTHOM MHAYKIMUH. JIMHUYM MarHUTHOW MHAYKIIUU https://m.edsoo.ru/ff0c9778
5 MarauTHO€ 1oJie MPOBOJHUKA ¢ TOKOM. OTBIT IpcTena. 1 bubnnoreka [HOK
' B3anmoneiicTBre NpOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
Jlaboparopnas pabota «/3yueHre MarHUTHOTO TOJISl KaTYIIKU C bubnuorexa [JOK
3. 1 1 .
TOKOM» https://m.edsoo.ru/ff0c98fe
€HCTBHE MarHUTHOTO TIOJIS HAa MPOBOJHUK C TOKOM. Cuita
4 iMne a. JlaboparopHas padora <<II)/ICCHIfaz[0BaHI/Ie TIeCTBUS 1 1 bubanorexa LIOK
' pa. patopras p https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha paMKy C TOKOMY
5 JlelicTBME MarHUTHOTO TOJISI HA JBHXKYLIYIOCS 3apSKEHHYIO 1 bubnnoreka [JOK
’ yactuny. Cuina Jlopenua. Pabora cuiel Jlopenna https://m.edsoo.ru/ffOc9df4
DnekTpoMarauTHas HHAYKIMS. [loTOk BekTopa MarHuTHOM
6. uHAykuuu. OJ1C nHayKuy. 3aK0H JIEKTPOMarHuTHOW MHIAYKIIMU 1
QPapanes
7 JlaGopatopHnas pabota «lccnenoBanue sBiIeHUs 1 1 bubnuoreka [IOK
' 3JIEKTPOMArHUTHON WHIYKIINH https://m.edsoo.ru/ffOcal50
NunykTtuBHOCTD. fBNnenue camounaykuuu. 3J(C camonn 15058
8 3H§ yfm{ MAarHUTHOTO TTOJIS KaT IfI/}I/ CHTOKOMI[ E 1 bubmorexa [JOK
' P yu ’ https://m.edsoo.ru/ff0ca600
DNEeKTPOMarHuTHOE TOJIe
TexHuyeckre ycTpoicTBa U UX NIPUMEHEHHUE: TOCTOSIHHbIE
9. MarHUThI, SJIEKTPOMATrHHUTHI, JIEKTPOBUTATENb, YCKOPUTEIIN 1
3JIEMEHTApHbBIX YACTHUIl, MHAYKIIMOHHAS NI€Yb
10 KonrtponsHas padora no reme «MarHuTHo€ 1oJie. 1 1 bubnnorexka [JOK
' DJIEKTPOMArHuTHAsT MHTYKIIHS» https://m.edsoo.ru/ffOcad58
CBoOoanbie MexaHW4YecKHe kosiebanus. ['apMoHnyeckue
11 KosiebaHus. YpaBHEHHE TAPMOHMYECKUX KoJeOaHun 1 bubmorexa LIOK
' ) ' https://m.edsoo.ru/ffOcaf06
[IpeBpamienue 3aeprun
12 Jlaboparopnast pabota «/McciaenoBanue 3aBUCUMOCTH TTEpUOAa 1 1

MaJIbIX KOJIeOaHuil rpy3a Ha HUTH OT JJIMHBI HUTH MU MacChl Ipy3a»



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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Koneb6arenbubiii KoHTYp. CBOOOHBIE SJIEKTPOMArHUTHBIC

13 K0JIe0aHNs B UI€aIbHOM KOJIEOATEIILHOM KOHTYpE. AHAIOTUSA bubmioreka LIOK
' ype. https://m.edsoo.ru/ff0cb820
MEX1y MEXaHUYECKUMH U JIEKTPOMArHUTHBIMH KOJICOAHUSIMU
14 ®opmyna ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUU B UJI€AIBHOM bubnnoreka [HOK
' Kos1e0aTeIbHOM KOHTYpe https://m.edsoo.ru/ffOch9c4
[IpencraBienue o 3aTyxarouiux koneOaHusX. BoiHyX)1eHHbIE
15 MSXSHI/I‘IGCKI/IG KOHCG;,’I){(I/ISI Igegomﬂc Brn mﬂeﬂgblcf Bubmorexa HOK
' : ’ y https://m.edsoo.ru/ffOcbb86
AJIEKTPOMAarHUTHBIE KoeOaHus
[Tepemennsblii Tok. CHHYCOHM1aJIbHBIN IEPEMEHHBINA TOK.
16 MOpIIIHOCTI) ne eMeHHOI}‘IO Tofca AMHJII/ITpZIHoe U JICHUCTBYIOIIEE buGmnorexa LIOK
- p - Y Y https://m.edsoo.ru/ffOchd34
3HAYEHHUE CUJIBI TOKA M HAMPSHKEHUS
17 Tpanchopmarop. [IpousBoacTBo, nepenava u noTpedieHue
' AIEKTPUUECKON IHEPTUU
Y CTpOUCTBO U MPAKTUYECKOE IPUMEHEHHE dJIEKTPUYECKOTO
18 3BOHKa, FeHepaTopa MepeMEeHHOro TOKa, IMHUH 3JIeKTpornepeay. bubnuorexa [JOK
' KyneTypa ncnonbs3oBaHus 3J€KTPOIHEPTUU B ITIOBCEAHEBHON https://m.edsoo.ru/ff0cc324
KU3ZHU
MexaHuueckue BOJIHBI, yCIOBUS pacnpocTpanenus. [lepuon.
19 CkopocTb pacnpoct aHngm U JfHHa I;OJIHI; [Tomne qumenn bubmorexa LIOK
' p pactpocip a ' P https://m.edsoo.ru/ff0cca54
MIPOJI0JIbHBIE BOJIHBI
20 3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp bubnnoreka [JOK
' 3ByKa https://m.edsoo.ru/ffOcccOc
21 DNEeKTPOMarHuTHBIE BOJIHBI, X CBOMCTBA U cKOpocTh. [1kana bubnnoreka [JOK
' AJIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
29 [TpuHUUIIBI paIuOCBS3U U TENIEBUACHHS. Pa3BUTHE CPEACTB CBA3H.
’ Pagnomnokamnus
bubmuorexa [JOK
23. Kon bHas Ta «K HHS U BOJTHBI
3 OHTpOLHAA padoTa «Koseda OTHBD) https://m.edsoo.ru/ffOcc6f8
24 [IpssmonuHeitHOE pacrpocTpaHeHHE CBETa B OJJHOPOIHOM cpefie. bubmuorexa [IOK
' ToueuHblil UICTOYHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
o5 OTtpaxkenue cBeTa. 3aKOHbI OTpaxkeHus cBera. [locTpoeHue bubnuorexa [JOK
' M300paKeHU B IJIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0
[Ipenominenue ceera. [lonHOE BHYTpEHHEE OTpaKEHUE.
P . yIp P bubnuorexa [IOK
26. [IpenenbHbIN yToa MOJTHOTO BHYTPEHHETO OTPaKEHUS

https://m.edsoo.ru/ff0cd7f6
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Jlaboparopnas padota «3MepeHue nokasaresns nNpeaoMIICHHs bubnmoreka [JOK
27. 1 _
CTEKJIa» https://m.edsoo.ru/ffOcd67a
Jlunzel. [loctpoenne n3odpaxenuit B muaze. @opmyrna TOHKOM bubnmoreka [JOK
28. 1 .
JIMH3BI. Y BEJTUYEHUE JIMH3bI https://m.edsoo.ru/ff0cddle
29 Jlaboparopnas padota «VcciienoBanre CBONCTB N300paKCHUI B 1
' JIMH3AX»
30 Hucnepcus ceera. CroxxkHbINA cocTaB Oenoro ceera. L[Ber. 1
' Jlaboparopnas pabota «HabmoqeHue nucnepcun CBETay
WNurtepdepentus creta. dudpakmus ceera. AudpakiaponHas bubnnoreka [HOK
31. v 1 _
pemeéTka https://m.edsoo.ru/ffOced22
bubmuorexa [JOK
32. [TonepeunocTs cBeTOBBIX BOJIH. [lonsgpuzanus cera 1 https://m.edsoo.ru/ffocf02e
33 OnTudeckue MprUOOPHI M YCTPOMCTBA U YCIIOBUS MX O€30ITACHOTO 1
' MIPUMEHEHUS
34. Htorosslii ypox 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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12 KJIACC

Kosau4vecTBo 4acoB JJIeKTPOHHbIE
J;;.»H Tema ypoxa Beero KonrTpoabubie IIpakTuueckue gg[?al;zi];;eenbnme
padoThI padoThI pecypebi
1. [ToBTOpEeHME 1
5 ['paHuLIbl TPUMEHUMOCTH KJIACCUYECKOU MexaHUKH. [TocTynarsl 1 bubnnoreka [HOK
' CIIELIMAIBHON TEOPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf862
3 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHH U 1 bubnuorexa [JOK
' COKpAIIEHUE JIJTUHBI https://m.edsoo.ru/ffOcfa42
4 DHeprus U UMIYJIbC PEISITUBUCTCKON yacTUlbl. CBS3b MACCHI € 1 bubnuoreka [IOK
' SHEPTUeH U UMITYJIIbCOM. DHEPIHUs MOKOs https://m.edsoo.ru/ffOcfc68
KonTponbnas pabota «Ontuka. OCHOBBI CIEIMATEHON TEOpUHU bubnuorexa [JOK
> OTHOCUTEITLHOCTH 1 1 https://m.edsoo.ru/ffOcf6f0
6. ®oronsl. opmyna [1nanka. JHeprus U UMIynbe GoToHa 1 ]hstlfgglpllr?fgcli{saogr(alllffOCfel 6
7 OTtkpsiTue U uccaenoBanue poroddpdexra. OnbiTer A. T 1 bubnuoteka [JOK
' CroneroBa https://m.edsoo.ru/ffOcffc4
8 3akonbl portorddekra. YpaBHeHHNE DUHIIITCHHA TSI 1 bubnnoreka [JOK
' doroaddexra. «Kpacnas rpannna» pororddexra https://m.edsoo.ru/ff0d015e
9 Hasnenue ceeta. OnbiTel 1. H. JleGeneBa. Xumuueckoe neicTBre 1 bubnuotexa [JOK
' cBeTa https://m.edsoo.ru/ff0d04a6
10 TexHu4eckne ycTpoicTBa U NPaKTUYECKOE IPUMEHEHUE:! 1
(dboTosrneMeHT, POTOAATYHK, COTHEUHasi 6aTtapesi, CBeTOIUO
11. Pemenue 3anau no reme «91€MEHTHI KBAHTOBOW ONTUKH 1 bubmorexa LIOK
https://m.eds00.ru/ff0d0302
12 Mopenbs aroma Tomcona. OnbiTer Pesepdopia mo paccessHuro o- 1 EI/I6J'.II/IOTCKa HOK
yactull. [LtanerapHas Moienp atoMa https://m.edsoo.ru/ff0d091a
13. [Toctynater bopa 1 https://m.edsoo.ru/ff0dOafa
14 Nznyuenue u nornomieHue GOTOHOB MPH MEPEX0ie aToma ¢ 1 bubnmuorexa [JOK
OJIHOTO YPOBHS SHEPTUU Ha Ipyroi. Buasl ciekTpos https://m.edsoo.ru/ff0dOafa
15, Bomnogsie coiicTBa yactuil. Bomusr ge bpoiinsa. KopmyckymnsipHo- 1 bubnmoreka [JOK

BOJIHOBOM AyaJIn3M. CnoHTa"Hoe U BBIHYXJICHHOC U3JIYUCHUC

https://m.edsoo.ru/ff0d0ca8
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OTtkpeiTHE paguoakTuBHOCTH. OMbITH Pe3epdopaa mo

bubmuoreka [JOK

16. ONPEACIICHUIO COCTABA PAJUOAKTUBHOIO U3JTyYCHUS https://m.edsoo.ru/ff0d0fd2
17 CoiicTBa anb(da-, 6era-, ramma-u3nydeHus. Biusaue
PaZlMOaKTUBHOCTH Ha )KUBbIE OPIaHU3MBbI
18, OTkpsiTHE TIPOTOHA U HEWTpoHA. M30TOMBI. ANbha-pacna. bubnnoreka [HOK
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznydeHue https://m.edsoo.ru/ff0d1162
DHeprus CBA31 HYKJIOHOB B sifipe. fnepHble peakiuu. S aepHblii Bu6morexa LIOK
19. peaxTop. [IpoGeMsbl, MepCHEKTUBBI, IKOJIOTHUECKHUE ACTICKTHI https://m.edsoo.ru/ff0d1356
SJIEPHON YHEPTeTUKH
DnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA. MeToIbI
20. HAOJIOJICHUS ¥ PETHCTPAIIH SJICMCHTAPHBIX YacTUIl. Kpyribiii bubnnoreka [JOK
ctoil «®yHaaMeHTanbHble B3auMoaeicTBus. EquHcTBO https://m.edsoo.ru/ff0d0e38
(bu3nIecKoil KapTHHBI MUPA»
21 Bun 3Bé3nnoro HeOa. Co3Be3nus, spKue 3BE3/IbI, MIAHETHI, UX
BuguMoe aBrxkeHne. CoaHeuHasi cucTeMa
29 C(?'nHue. Conneynas aktuBHOCTh. McTounuk snepruu CojHIa u
3BE3]
3BE3/1bI, NX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/IbI TJIABHOU
23 MOCJIeI0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3 /.
CoBpeMeHHbIE IPEICTABICHUS O TPOUCX0KICHUU U SBOTIOLUN
CoHIa 1 3BE311
Mneunsiii [1yte — Hama 'anaktuka. Ilonoxxenue u 1BUKeHHE
24. Connua B [Nanaktuke. ["anaktuku. Y€pHbIe IbIPHI B AIpax
TTaKTUK
o5 Bcenennas. Pa3oeranue ranaktuk. Teopust bonbiioro B3peiBa.
PenukToBoe n3nydyenune. Meraranaktuka
26. Hepemennsie npo6iieMbl aCTPOHOMUHI
27. KonTponpHas pabota «91neMeHTHI aCTPOHOMUU U acTPOPHUIUKI»
O6o06maromuit ypok. Ponb ¢pusuku u actpoHOMuUM B
28. SKOHOMHYECKOM, TEXHOJOTHIECKOM, COIMATbHOU W STHIECKOMN
cdepax IeaTeIbHOCTH YeTOBEeKa
29 O606ma101u1:1ﬁ YPOK. lv’om, U MecTO (PU3HUKH U aCTPOHOMHUU B
COBPEMEHHOM HaAyYHOU KapTHHE MUPA
30 O6o06maromuit ypok. Posib puznueckoit Teopun B popMUpOBaHUU

MPEACTABICHHUH 0 (PU3NYECKON KapTUHE MUpa



https://m.edsoo.ru/ff0d0fd2
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O6o0maromuii ypok. Mecto ¢hu3ndeckoi KapTHHBI MUpa B 00111eM

31. Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEACTABIECHUHN O 1
IpUpoJie
30 Pe3epBHbIil ypok. MarHuTHOE Mo0Jie. DIEKTPOMarHuTHas 1
WHTYKITHSI
33 PezepBHbiii ypok. Ontuka. OCHOBBI ClIEHHATIBLHON TEOPUHU 1
OTHOCHUTEJIBHOCTH
34 Pezepuslii ypok. KBantoBas pusmka. DneMEeHTH aCTPOHOMHH U 1 bubnuoreka [IOK
acTpodu3uku https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

» dmsuka, 10 krace/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakmueit [TapdpentreBoit H.A., AkiinonepHoe obmecTBo «M31arenbcTBo
«ITpocsenienue»

» Gusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO
«ITpocsenienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

®duznka. CaMOCTOSITENIbHBIE M KOHTPOJIbHBIE paboThl 10 kiacc. ABTop:
E.C.Eprorkun, C.I'.Eprotkuna, 2018r.

®duzuka. CaMOCTOSTEIBHBIE U KOHTPOJIbHBIE padoThI 11 kitacc. ABTOp:
E.C.Eprotkun, C.I'.Eprotkuna, 2018r.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

https://m.edsoo.ru/7f41bf72

https://resh.edu.ru/

https://skysmart.ru/



[Ipunoxxenue k paboueii mporpamMme
Cesa3b padoueil nporpaMmmel ¢ Pado4veil nporpaMmMoi BOCIMTAHUSA HIKOJIbI
Peanu3anus KOJBHBIMHM IE€JAaroraMyd BOCHHUTATEIBHOIO MOTEHIHAIA YPOKOB
OU3MKU npeanonaraeT cieayromniee:
- OpraHu3anuio padoThl C 1eTbMU KakK B 0QuIaiiH, Tak ¥ OHJalH popmare;
- YCTAQHOBJIEHHE JIOBEPUTEIbHBIX OTHOLUEHUM MEXAY VYUYHUTEIIEM W €ro
YUYEHUKAMH, CIIOCOOCTBYIOIIMX IIO3UTUBHOMY BOCIPHUATHIO  YYaIUMHUCS
TpeOOBaHUI U MPOCHO yuWTENsl, MPUBJICUYCHNUIO UX BHUMaHMS K 00CYyXaaeMOn
Ha ypoKe MH(pOpMaluu, aKTUBU3ALMU UX ITI03HABATEIBHOU IE€ATEIbHOCTH;
- NmoOyX/IeHUE WIKOJBbHUKOB COONIOAATh Ha YpPOKE OOLIETIPUHATHIE HOPMBI
MOBEJEHUS, MpaBWiia OOLIEHUS CO CTapIIMMH (YYUTEISIMH) U CBEPCTHHKAMU
(IIKOJIbHUKAMM), NPUHLMIBI Y4€OHOM JUCHUIUIMHBL W CaMOOpPTaHU3ALMH,
corjacHo Ycrasa WKOJbL, [IpaBuiaM BHYTPEHHETO paclopsiiKa IIKOJIbI;
- HCIOJIb30BaHUE BOCIUTATEIBHBIX BO3MOYKHOCTEH COAEpXKaHUSA Y4YEOHOro
OpeiMeTa 4Yepe3  JIEMOHCTPAlUI0  JIETAM IPHUMEPOB  OTBETCTBEHHOTIO,
IPAXKJAHCKOTO TOBEACHMUS, MIPOSIBICHUS YEI0OBEKOIIOOUS U J0OPOCEPAEHHOCTH,
yepe3 MmoadOp COOTBETCTBYIOIIMX TEKCTOB IS UTEHHUS, 3a7ad AJis peuieHus,
KEHCOB U JINCKYCCHUI;
- IPUMEHEHUWE HAa YpPOKE HWHTEPaKTUBHBIX (QOpM pabOThl OOYYAOIIMXCA:
UHTEJUIEKTYyaJIbHbIE UTI'PHI, BUKTOPHUHBI, TECTUPOBAHUE, KEWCHI,
CTUMYJIMPYIOIIMX ITO3HABATEJIIBHYI0O MOTHBALMIO IIKOJBHHUKOB; JIMCKYCCHIA,
KOTOpbIE AT YYallUMCS BO3MOXHOCTb MPUOOPECTH OMBIT BEJECHUS
KOHCTPYKTUBHOTO UAJIOra; TPyNIoBoil paboThl WM pabOThl B MMapax, KOTOPbIE
y4dar IIKOJIbHUKOB KOMaHIHOM paboTe U B3aUMOACHCTBUIO C APYTUMU I€TbMH;
- OJIMMIUAAbI, 3aHUMATENbHBIE YPOKHM M  TMSATUMUHYTKH, YPOK-IEJI0Bas
UIpa, YpOK—IyTEIIECTBHE, YPOK MAacCTep-KJIacC, ypOK-HCCIAEAOBAHUE WU Ap.;
- BKJIIOYEHUE B YpPOK WIPOBBIX MPOUEAYP, KOTOPBIE MOMOTAIOT MHOIIEPKATh
MOTUBAalMIO JETE K TNOJYYEHUIO 3HAHUW, HAJNAXUBAHUIO ITO3UTHBHBIX

MCXKIIMYHOCTHBIX OTHOLLICHUU B KJI1acce, IIoMoraroT YCTaHOBJICHHUIO



n00poxenaTenbHON aTMoc(epbl BO BpeMs YpPOKa; HWHTEUIEKTyalbHBIX WID,
CTUMYJIMPYIOIIMX I103HABATEIbHYIO MOTHMBAIMIO IIKOJBHUKOB. [IpenmeTHble
BBIMyCKH 3acemanus kinyba «Uro? I'me? Korma?», xBecThl, wurpa-
MIPOBOKAIMS, UIPa-3KCIEPUMEHT, Urpa-IE€MOHCTpALUs, UTPA-COCTI3aHNUE;

- opraHu3anus Ime(crBa MOTUBUPOBAHHBIX U 3PYIAUPOBAHHBIX O00YYArOIIMXCS
HaJl UX HEYCIEBAIOIIMMHU OJHOKIACCHUKAMM, JAIOIIET0  MIKOJbHUKAM

COHaJIbHO 3HAYUMBbIN ONBIT COTpYAHUYICCTBA U B3aMHOU ITOMOIIIH,

WHUIMMPOBAaHUE W  TMOJJIEpXKKA  MCCIEIOBATEIbCKON  JIEATETbHOCTH
IIKOJIBHUKOB B paMKaxX peaju3allid UMW HHIWBHUAYaJIbHBIX M TPYHIIOBBIX
UCCJIEIOBATEIBCKUX  MPOEKTOB, OMOraeT  NPUOOPECTH  HAaBBIK
CaMOCTOSITEJIbHOTO  PEIICHHs] TEOPETHUYECKON  MmpoOsieMbl, O(QOpMIEHUS
COOCTBEHHBIX HJEH, HABBIK YBAKUTEIBHOIO OTHOIIEHHS K YYXUM HIESIM,
oQOpMIIEHHBIM B paboTax JApyruxX HCCIeI0BaTeNed, HaBbIK ITyOIMYHOrO
BBICTYIUICHUS TNIepe]] ayAUTOpUEH, apryMEHTHUPOBAHUS W OTCTAMBAHUSI CBOEH
TOYKH 3PEHUS;

- co3JaHue TMOKOW M OTKPBITOM cpeapl OOy4eHHs] U BOCHUTaHUS C
HCIIOJIb30BAHUEM Ta/IP)KETOB, OTKPBITHIX 00pPa30BaTENbHBIX PECYPCOB, CUCTEM
YIPaBJICHHUS MIO3BOJISIET co31aTh YCIJIOBHS JUIsL  peanu3alnuu
nposo3rnameHHsix  FOHECKO Benymux npuHiunos oOpaszoBanust XXI| Beka:
«O06pazoBanne misi Bcex», «OOpa3oBaHHMe uepe3 BCIO KU3HB», 00pa3oBaHHE
«Bcerma, Be3ne u B moboe BpeMs». Y OOyYarOMIMXCS Pa3BUBAIOTCS HAaBBIKH
COTPYIHUYECTBA, KOMMYHUKAIIHH, COLIMANIBHOW  OTBETCTBEHHOCTH,
CIIOCOOHOCTh KPUTHYECKH MBICIUTh, OMNEPAaTUBHO M Ka4eCTBEHHO peIlaTh
npo0JIeMbl; BOCIUTHIBAETCS LIEHHOCTHOE OTHOIIEHHUE K MUDY.

Pe3ynbTaThl eMHCTBA y4eOHOM U BOCTIMTATEIBLHON ACATEILHOCTH OTPAKECHBI B
pazznene paboueil mporpaMMbl «JIMYHOCTHBIE pe3ynbTaThl U3YUYEHHUS yueOHOTO

npeamera «Pu3nKay Ha YpOBHE CPEAHEro o0IIero 00pa3oBaHMs.



