MNPUJIOKEHHUE

K OCHOBHOM OBPA30OBATEJILHOM

INPOI'PAMME CPEJHEI'O OBLIETI'O

OBPA3OBAHUA MBOY r. UpkyTtcka

CO1I ¢ yray0/JeHHbIM H3y4YeHHEM OTeJIbHbIX peameToB Nel4

COI''TACOBAHO

VYupasnstomum Coetom, mpotokost oT 30.08.2023 Ne 1
[MPUHSATO

[Tenarormyeckum coBetom, npoTokos oT 30 aBrycra 2023 1. Ne 1,
YTBEPXJIEHO

npuka3om Jlupekropa mkosbl ot 1 ceHTs10ps 2023 r. Ne 174/38

PABOYASA ITPOI'PAMMA
YYEBHLIX ITPEIMETOB

o bu3mnke

(ykazaTh IpeJIMET, KypcC, MOIYJIb)

Yposens oOpazoBanus (kinacc) cpeanee obiee oopazosanue (10-11 k1. .)
(ocHoBHOE 0011ICeE, CpetHee obliee 00pa3oBaHKe ¢ YKa3aHHEM KJIacCOB)

2023



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHIICTIIIUMA TIpeTiofilaBanmsi yueOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydawomuxcs 10-11 kimaccoB mpu
oOy4eHHH UX (u3HMKe Ha 0a30BOM YpPOBHE HA OCHOBE CHCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKHU: JIMYHOCTHBIE,
MeTarnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no Gpu3uKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI M0 T'0J1aM O0Y4YCHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIa/J B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JIUIS €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJIICHWUM, W3yYaeMbIX XHMHEH, OWOJIOTHEMH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHME M AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TIOJIYYEHHUsI HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBAMHM U JPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POpPMUpOBAHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TPY BHITIOJIHEHUU UMHU YUYE€OHBIX UCCIEA0BaHUM.

B ocHoBy Kypca ¢u3MKM g YpOBHS CpeaHEro ooOiiero oo0pa3oBaHUs
MOJIOKEH PAI HWIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KaK IPUHIMUIBI €r0
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpPeanosiaraeéT HCHOJIb30BaHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢u3uKM Cc pa3BUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TIpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HaKOMCTBO C IIMPOKHAM KPYTOM TE€XHMUYECKUX U TEXHOJIOTHMUECKUX MPUIIOKEHUHN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke OOCYKIEHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIero
oOpa3oBaHus SBISIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTpOEHUsI GU3NYECKON TeopuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIUIIOB B  COBPEMEHHBIX TPEACTABICHUAX O TPUPOAE, TpaHHUIax
NPUMEHUMOCTH TEOpWUH, /I ONHCAaHWS EeCTECTBEHHO-HAYUHBIX SIBICHUH U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs MpexJie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHON AESTeIbHOCTH O00YyYaroIuXCs.
Jns  Ga3oBoro ypoBHS Kypca (U3UKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpaTOpPHBIX pPadoT,
KOTOpbIE B TporpamMme 1o (u3uke OObEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKHUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHuss kabunera Qusuku. Ilpu 5>TOM oOecrneunBaeTcsi OBJIAJICHUE
OOy4aIOLUMHUCST YMEHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIIETOBAHMS
3aBUCHUMOCTEH (PU3MYECKMX BEIUYMH U IIOCTAHOBKY OIBITOB IO TPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHIENsSeTCA PEUICHUI0 PacYETHBIX U KAueCTBEHHBIX
3anay. Ilpu 3TOM 11 pacdy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jlayd C SIBHO
3aJJaHHOU (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUsl Ha
OOBsICHEHHE TPOTEKaHUsl (PU3MUYECKUX SIBICHUW M MPOIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CIedYeHHI0 Yy4yeOHOro mpolecca 0a30BbIi YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOJKHO OBITH
HE0OXoauMoe J1abopaTopHOe OO0OpYAOBAaHHWE JUIsl BBINIOJIHEHUS] YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCIICHHBIX B TMporpaMMme 1o (U3UKE KIIOUYEBBIX JACMOHCTpAlMNA s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUUICCKUX TIPUMCHCHHM.

JlaGopatopHoe o00OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HMHTCIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METO]I¢ TIO3HAHUS U (POPMUPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopMmupoBaHHE yMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3MYeCcKUX 3HAHUN U HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue TpenCTaBICHUNA O PONHM (PUBUKHU IS PA3BUTHS PYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHue 3TuX 1elield obecrneurnBaeTcsl peleHueM CIeAYIOIUX 3a/1ad B

npoliecce u3ydeHus Kypca GU3NK1 Ha YpPOBHE CPEIHEro 00IIero oopa3oBaHus:



OpeTeHHe CHUCTEMBbl 3HAHMM 00 O0OIMX (QU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpHsIX,
yyask MEXAHHUKY, MOJIEKYJSIpHYIO (DU3UKY, SJEKTPOJAMHAMHUKY, KBAaHTOBYIO (DM3UKY M DJIEMEHTHI
0(UBUKH;
IMPOBAHUE YMEHUN MPUMEHATHh TEOPETHUUECKHE 3HAHUS I OObACHEHUS (PU3MUECKUX SIBJICHUI B
0]1€ U JIJIs] IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HU;
EHUE CIIOCOOOB PEIICHUS Pa3IMYHBIX 33Jay C SIBHO 3aJaHHOW (PU3MYECKOM MOJIeNblo, 3ajad,
a3yMEBAIOIIUX CAMOCTOATENIbHOE CO3/IaHNe (PU3UYECKON MOJIEIH, aJIeKBATHON YCIOBUSAM 3aJ1a4H;
MaHuEe (PU3UYECKIX OCHOB U MPUHIIUIIOB ACHCTBHS TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUECKUX
€CCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPEIY;
ICHHE METOJJaMHU CaMOCTOSITEIBHOTO TUIAHUPOBAHUS U TIPOBEACHUS (PU3MUECKUX IKCIIEPUMEHTOB,
M3a U UHTEepIIpeTaluy HH(GOPMaLIH, ONIPEIEICHHs IOCTOBEPHOCTH MOJIYYEHHOTO Pe3yJIbTaTa;
AHWE YCJIOBUM JUIsl pa3BUTHS YMEHHM TPOEKTHO-UCCIIE0BATEIBCKOM, TBOPUECKOH 1EATEIbHOCTH.
Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENO), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).
[Ipennaraemeiii B mporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUWTENb JEJIaeT BBIOOP
NPOBEJCHHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaJIbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (PU3UKE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKOU AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[Tepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U [EpEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKopeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBmkeHue. [IBUKEHHE  MaTepUAIBHOM TOYKH MO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanne TBUIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXKYTKA BPEMEHH IMPU PABHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyenue ABMKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tskectd. llepBas kocmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuiia conpOTUBIIEHUS MPU IBU)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padomul

N3yuyenue aBuxkeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAaHWYECKONM JHEPIUM CHUCTEMBI TEll
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C UBMEHEHHUEM MEXaHUYECKOW IHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBWKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBA. MoJenn CTPOEHUs Ta30B, XUIAKOCTEH U
TBEPJBIX TE U 0OBSICHEHWE CBOMCTB BEIIECTBa HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temneparypa u e€ nzMmepenue. lllkama temmneparyp
Llenbcus.



Mopens  upeampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHUYecKue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKNUX COECINHEHUN.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JOKa3bIBAOIIINE CYILECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUS.

Monens, nuTrocTpupyomas Ipupoay AaBICHUS Ta3a HAa CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHUSA WJI€ANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmoannamuueckass cucrema. BHYTpeHHssT dHEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a. Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IeNIbHAS TEIJIOEMKOCTh BEIIECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCTh IPOIIecCOB B MPUPO/IE.

TenmoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS — TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo
nevctBus TemmoBol mamuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJIE3HOTrO
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpoOHWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUICOJEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHMS CBOWCTB
kpuctaioB. JKuakue kpuctamisl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3aius. Y AelbHast TerioTa miaBienus. CyOoaumanusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJICHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. DaekTpoauHaMMKa
Tema 1. Inexkmpocmamuka
OnexTpuzanus Tell. OJeKTpUuYecKud 3apsn. JIBa BuIa 3IIEKTpUYECKHUX
3apsaoB. I[IpOBOAHMKM, OUAJIEKTPUKUA M TOITYHPOBOAHMKH. 3aKOH COXpaHEHMs
AIIEKTPUYECKOrO0 3apsija.
BsaumopeiictBue 3apsanoB. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onexrpuueckoe mozne. Hampsok€HHOCTh 3nekTpuueckoro nois. IlpuHnun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mojs.  [lorenmuman.  Pasnocth
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: SIJIEKTPOCKOIL,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTHH, PACCTOSTHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTostHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TApALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHUKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNEeKTpUYEeCKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX IMyYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas U IpUMECHast IIPOBOJAUMOCTh
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIjlaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS JUCCOUMALUS. DIEKTPOIIN3.



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHNUS, BAKYYMHBIH JHO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOLIAH MOMEPEYHOr0 CEUEHUS U MaTepuaa.

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTB BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHsA B 10 Kiacce oCyLIECTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runores3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboa, rurnepOosa, ux rpauKu U CBONCTBA, TPUTOHOMETPUUECKUE (YHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIJI000MEH JKMBBIX OPraHU3MOB (BUbI TEIUIONEPENAYU, TEIJIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, DJIEKTPOJMTUYECKAS IUCCOLMAINS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpPYrHe), IBUTaTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, AJIEKTPOHArpeBaTEIbHbIE pUOOPHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTtossHHble  MarauThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe 1mose. BexkTop MarHMTHOW HWHAYKUUM. [IpuHOMIO Cyneprno3uiuu
MarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JMHUNA MarHUTHOMN
WHYKIIMH TOJISI TOCTOSSHHBIX MarHUTOB.

MarnutHoe TOJie MPOBOJHMKA C TOKOoM. KapTuHa JNHHUN WHIYKIUU
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre mpOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SlBneHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BekTOpa MarHUTHOM
WHIYKIUU. ODJEKTPOJBIXKYIAs Cujla HWHIAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWXKYIIAS CHJIA HHAYKIAH B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHudeckue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MAarHUThl, BJEKTPOMArHUTHI, SJICKTPOJBUIATEIb, YCKOPUTEIHU HJIEMEHTAPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JenctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH WU3MEHEHUSA
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMAZHUMHbIE KOJ1€OAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza koieOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuii. [IpeBpaiiienre HEpPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATHbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
KoJeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIEE 3HAYEHHWE CHIJIBI TOKA U
HaIpsHKCHUS.

Tpancpopmarop. [IponsBoacTBo, mepegadya u MOTPeOICHUE DIECKTPUIECKOM
SHEPIruM. JKOJIOTMYECKHE PUCKHU TPU MPOU3BOJICTBE 3IEKTpod3Hepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycTpoWCTBAa W MPAKTUYECKOE NPUMEHEHHUE: SIICKTPUYECKUI
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, JTUHUU AJIEKTpOINepeaay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTenbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHWHU PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuwl

HccnenoBanue 3aBUCUMOCTH TEpUOJa MaJbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenus u 1uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3meKTpOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBA M TMPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE U MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6mronenune oTpakeHus M MPEIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepennnu n qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJIeOaHMHA.



HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHUE,
npesioMJIeHUE, MoJspu3anus, Tudpakius, UHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBETAa. AOCOIOTHBINA MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg 1numH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHble HCTOUHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pAacpOCTPAaHEHUE, OTPAKEHUE U IMPEJIOMIICHUE CBETa.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul



N3MepeHnue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIJIECHUE BPEMEHHU M COKpAIlCHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C JHEPrUer U UMITYJILCOM PEIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsi3u 3Heprun (HOTOHA C €r0 YaCTOTON. DHEPTHs
U UMITyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbororddexra. YpaBHenue DiiHmreitHa s Gortodrddexra. «KpacHas rpaHuna»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUECKOE JIEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEMIHETO (poTodddekTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOAOPOAA.

BousiHoBBIE cBolicTBa yacTtull. Bosnbl ne bpoitis. KopryckyisipHO-BOJIHOBOM
Ty alu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocTaBa
paavoakTuBHOrO wu3ny4yeHus. CpoiictBa anbda-, Oera-, TaMMa-U3ITy4EHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Torsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. ['amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTe3 A€p.

Anepuwiii peaktop. Tepmosinepusiii cunTe3. [IpoGiemMbl U TEPCHEKTUBHI
AJIEPHON SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOJeHCTBUA. EAMHCTBO pu3nUuecKol KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHUs acTpoHoMuUU. [IpukiagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ConHeyHast cucTeMa.

Connne. ConHewHast akTUBHOCTh. Mctounuk sHeprun CoJjiHIIa U 3BE3L.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETUMOCTB». 3BE31BI TJIaBHOHM ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIHHOCTH. BHYTpeHHee cTpoeHHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCX0XKACHUU U 3BoItonMU CoJiHIA U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
raJaKTHUK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Macmrabnas crpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs MOJI0KEHU HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31si CEBEPHOIO MOIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponb Qu3uku u acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOU cpepax NesTeTbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MUPA, POJIb (GPU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPaA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAY4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (aKT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewIeHHWE CHCTEMBI YPaBHEHUH, TPUTOHOMETPUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYIECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW MpUpoJEe, KosieOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU MPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKON pEIIETKH, CHEKTpaJbHBIN
aHaJIN3.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKLIHOHHAS II€Yb, pajap, PaguONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTaThl OCBOEHHUS yueOHOro npeamera « Ou3nKay AOJKHbI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOmUXCA PYKOBOACTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIUPEHUE KU3ZHEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKMX TyMaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJCHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAs 3CTETUKY Hay4YHOTO TBOPYECTBA,
NpUCYIIEro (PU3nYecKoi HayKe;



5) TpyA0BOr0o BOCIIHTAHUSI:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE IEMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKUM  OCYIIECTBIISITH  MPOEKTHYHD U HCCIEI0BaTENIbCKYIO
JEATEeIIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEICNSITh 1N JCSITEIIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JOCTYKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W TNPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIEM.
ba3oBble ucciaenoBare/bCKue 1eMCTBUA:
BJIAJ€Th HAyYHOW TEPMUHOJOTUEH, KIIIOUEBBIMH TOHSATHUSIMU M METOAAMHU
(bu3nYeCcKO HAYKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOro COJIepKaHUsl, TPUMEHEHUIO Pa3JIMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHHUA MO (U3MKE B MPAKTUYECKYIO 0O0JacTb
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ undpopmanmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JIOCTOBEPHOCTh HH(POPMALIUH;

UCIIOJIb30BaTh  CPEICTBa  MH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHI B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(popMaIIMoOHHOM 6€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKATHBHbIE YHUBepCaJIbHbIe YUYeOHbIe 1eiicTBUS:
OCYIIECTBISATh OOIIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOU
NeSITEIbHOCTH;



pacno3HaBaTh MNPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON W UHAUBUIYAJTIBHON
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JEUCTBHM,
pacmpeneniarb pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULIUHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEIACHUE B PA3IUYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYLIECTBISATh MO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX
3aJ1ay, TUTaH BBIMOJIHEHUS MPAKTUYECKON PaObO0ThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B O0JaCTH
(bU3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;



WCITOJIB30BaTh MPUEMBI peIICKCUU ISl OLICHKU CHUTYyalluu, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO IPUHUMATH PEHICHUS I10 HX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

IPUHUMATH Ce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSTCIIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mpomecce nocTmKeHUS JIMUYHOCTHBIX PE3YIHTATOB OCBOCHHS IMPOTPAMMBI
mo ¢u3MKe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS SMOITMOHAJILHBIN UHTEIUICKT, MIPEATOIar afo A
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIILHOE
COCTOSIHUE, BUJETh HAIIpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCI K
AMOITMOHAJILHBIM U3MEHECHHSAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JOCTIKCHHIO LN H
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSTHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKMBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

HPEIMETHBIE PE3YJIBTATBI

K xonmy oOyudenuss B 10 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepuagbHas TOUKa, HHEpIUAIbHAs CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJO,
UJICaJbHbBIN a3, MOACIU CTPOCHUS Ia30B, KUIKOCTEH U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;



pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KHHETUUYECKONW TEOpUU CTPOECHMS BEIIECTBA U
AJIEKTPOJIMHAMUKU:  PABHOMEPHOE M  PaBHOYCKOPEHHOE  MPSIMOJUHENHOE
JBUKEHUE, CBOOOJHOE IMaJ€HUE TeJ, ABMWKEHUE [0 OKPYKHOCTH, WHEpLUS,
B3auMozeiicTBue Ten, Auddy3us, OpOyHOBCKOE ABMKEHHE, CTPOCHUE KUAKOCTEH
U TBEPJBIX TEN, U3MEHEHHE 00bEMA TEJ NIPU HArpeBaHUM (OXJIaXAEHNUH ), TEINIOBOE
paBHOBECHE, UCIApEHUE, KOHJEHCALUs, IUIABJICHHE, KPUCTAIIM3aluUsl, KUIICHUE,
BJIQYKHOCTh BO3/yXa, ITOBBIIICHHE JABJICHHS T'a3a [IPU €ro HarpeBaHUU B 3aKPHITOM
cocyzle, CBsI3b MEXIy IapamMeTpaMud COCTOSHHSA Ta3a B  H30IpoLeccax,
JIEKTpU3aLUs TEN, B3aUMOJCHCTBUE 3aps10B;

OINKCHIBATh MEXAHUYECKOE IBMKEHHME, UCIOJIb3Ys (PU3MUECKUE BEITUYMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHHE, CKOpPOCTb, YCKOPEHHME, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETHYECKasi YHEprusi, NOTCHIMAIbHAS SHEPrUsi, MEXaHUYeCKas
paboTa, MexXaHM4YecKass MOIIHOCTb; NpPH OINUCAHWKM NPaBUIBHO TPAKTOBAThH
(Gu3NYECKUN CMBICH HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHMIIbI,
HaXoAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHMHY C JPYTUMU
BEJIMYMHAMU;

ONMKCHIBATh H3YYEHHBIE TEIUIOBBIE CBOICTBA TN U TEIUJIOBBIE SBICHHUS,
UCIIONBb3ysl (PU3MYECKHE BEJIMYMHBL: JABJIEHUE Tra3za, TEeMIeparypa, CpeaHss
KMHETHYECKasi HEPIusl XaOTUYECKOro JBHKEHHS MOJIEKYJI, CPEIHEKBaJApaTHUYHAas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIIOTbI, BHYTPEHHSs 3HEprus, padbora rasa,
KO3 (PUIIMEHT TMONE3HOTO JEWCTBUS TEIUIOBOTO JBUTaTelsl; MNpH ONUCAHUU
NpaBUJIBHO TPaKTOBaTh (U3MYECKUH CMBICI MCHOJb3YEMbIX BEJIMYUH, HX
00O3HAaYeHUsT W EAUHMIBL, HAXOAUTh (OPMYJbl, CBS3bIBAIOLIME JaHHYIO
(HU3HYIECKYIO BEITMUUHY C IPYTUMHU BEIHYHHAM;

OIMCBIBATh U3YUYECHHBIE IIIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKUE
SBJICHUSI (ITPOLIECCHI), UCTIONB3Ysl (PU3UYECKHE BEIIMYMHBI: AJIEKTPUUYECKUN 3apsij,
AIEKTPUUECKOE TMOJIe, HAMPSKEHHOCTD MOJIS, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, X OOO3HAUEHMs] U EIUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO (PU3UYECKYIO BETUUYMHY C IPYTUMH BEJIMYMHAMY;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECCHl U SIBICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HetoToHa,
3aKOH COXPAHEHUsI MEXAHMYECKOW DSHEPruM, 3aKOH COXPAHEHUs HMILYJIbCa,
OPUHIUI CYNEPIO3ULHMH CHJI, NPUHUUI PABHOMNPABUS WHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJIAPHO-KMHETUYECKYI0 TEOPHIO CTPOEHHUSI BEIIECTBA, Ia30BbIE
3aKOHBI, CBS3b CPEJHEN KMHETHMUYECKON 3HEPIUU TEIIOBOTO JBHUKEHUS MOJEKYJ C
aOCOJIFOTHOM TeMIlepaTypoM, MEPBbIA 3aKOH TEPMOIAMHAMMKH, 3aKOH COXPAaHEHUs
AIIEKTPUYECKOro 3apsia, 3akoH KylloHa, Opu 3TOM pas3inyaTh CJIOBECHYIO



(GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCJIOBUA (TpaHMIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHUS MX OE30MACHOTO HCIOJIBb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH, NPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIUpOBaTH BBIBOBI,

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJb30BaThb W3BECTHHIE
METO/bI OLIEHKHU MMOTPEIIHOCTEN N3MEPEHN;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (QU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JI€ TaOnuIl U rpauKOB, AeJaTh BBIBOBI IO PE3YJIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO OKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENILCKOW U TPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000Opy10BaHUS;

pemiath pacu€THbIe 3a7a4d C SBHO 3aJ]aHHOM (DU3UYECKOM MOJIEIbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJy4YEHHOT0 3HaueHusl (PU3NUECKON BEIMYUHBL;

pelaTh KaueCTBEHHBIC 3aJaUi: BRICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IIENIOYKY PACCYKICHUU C OMOpON Ha HM3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHU U1l TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAITU3UPOBATH MOTyIaeMyl0 HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU



yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbs U COOJIIOIEHUS HOPM 3KOJOTHYECKOI0
IIOBEJCHUS B OKPYKAIOILEH CpeEAE;

paboTaTh B TIpyHIE€ C BBINOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX pOJEil,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQXKJI0T0 U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTPUBAEMON IPOOJIEMBI.

K xonmy oOyuenus B 11 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pPOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKOW IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U EIUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTBIBATh TPAHULBI TPUMEHEHUS HW3YYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN JEKTPUUECKUM 3apsil, JIyd CBETa, TOUCUHBIA UCTOYHHMK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO sjipa MpH PELIeHUN (PU3MUECKUX
3aj1ay;

pacrno3HaBaTh (pU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs. TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aWMMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUS, JEHCTBHE MArHUTHOTO IIOJISI Ha
IPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAXKEHHE, IPEIOMIICHHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alMs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuit 3pdext (poToaddexT), cCBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHENYaToro CHEKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYyCCTBEHHas
PaAOaKTUBHOCTH;

ONMKCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), HCIMONB3YAd (PU3NYECKUE BEIUUYHMHBI:
DIIEKTPUYECKUHN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYIAs cuja, paboTa TOKa,
WHIYKLIUS MarHUTHOrO MoJjs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, DHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuN B KoJeOAaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWi, (OKyCHOE pacCTOSHHE U
ONTUYECKasl cuja JIMH3bl, NP ONMCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKUIA
CMBICI MHCIIOJIb3YEMbIX BEJIUMYMH, UX OOO3HAYEHUs M EIUHULIBI, YKa3blBaTb
(GopMyJibl, CBS3BIBAIOIIME JIAaHHYI0 (U3MYECKYIO BEIMUMHY C JIPYTMMHU
BEJIMYMHAMU;



ONMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUA W MPOLECCHI, HCIIONb3Ys
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX S7IEp, MPU OMUCAHWW TPABUIBLHO TPAKTOBATh (PU3UUECKHA CMBICI
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL;

aHATM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SBICHUS, UCIOJB3YysS (PU3HUEeCKue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapajjieibHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHna, 3aKOH 3IEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHUE OWHINTEHHa g dotorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITyJIbCa, 3aKOH COXPaHECHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOI0 4uCia, mocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCIOBUS (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTPENIENIATh HAMPABJICHHE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMIiepa u cuiibl JlopeHna;

CTPOMTh U OIKCHIBaTh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh DKCIEPUMEHTHI 0 MCCJIECAOBAHUIO (DU3WYECKUX SIBIICHUN U
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath mpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIHpOBaTH BHIBOIHI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYMH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
OpSMBIX HM3MEPEHUH: TMPU O5TOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

COOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIeOBATEIHCKOH W TPOCKTHOU
NESATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB M JaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCITOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a9n



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYMHBI U (HOPMYIIbI,
HEOOXOJUMbIE JUJIsl €€ pEIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATH PEAIBbHOCTD
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HEPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(buznueckue SBICHUS,

UCIONB30BaTh  IpPU  pPEIIEHMH  ydyeOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTaBJICHUs y4eOHOW W HAYYHO-TIONMYJSIPHON MHGOpMAIUH, MOTYYCHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYyYaeMyI0 HH(OPMAIHIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJNUTH MPUMEPHI BKJIAJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuu ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
TOBEJICHUA B OKPYKAKOIIEH Cpee;

paboTaTh B TIpynme C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAaHUPOBATH PadOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsTh OOSI3aHHOCTH U
IUIAHUPOBATH JAESITENBHOCTh B HECTAHAAPTHBIX CUTYAILMSIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
DJIeKTPOHHbIE
JeITeJIbHOCTD YUHMTeJIsI €
(uu¢posrie) .
Y4€TOM NporpamMmbl
HaumMeHoBaHHne Kouun4yecTBo yacos OﬁpaSOBaTeJIbeIe
Ne BOCIIMTAHHUSA
| PASACIOB H TeM pecypcsbl
n
NMpOrpamMmbl
Kontpoabnubie IIpakTnyeckue
Bcero P P
padoThI padoThI
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
YcraHOBIEHUE JOBEPUTEIIBHBIX
OTHOIICHUN MEXy YUUTEIIEM U
€ro Y4eHHKaMH, CIIOCOOCTBYIOIINX
®dusuka u MO3UTUBHOMY BOCIIPUSITHIO
11 METO/bI 9 bubnmnoreka [JOK yyanmMucs TpedoBaHUN U POCHO
' Hay4HOTO https://m.eds00.ru/7f41bf72  yaurens, MpUBICUCHUIO UX
MO3HAHUS BHUMaHUs K 00CyXJ1aeMoii Ha
ypoke uH(popMalnu, akTUBU3ALIUN
WX MTO3HABATEJIbHOMN
JIESTEIIBHOCTH.
Hroro o pasneny 2
Pasznen 2. MEXAHUKA
b K
21 KireMaTika 5 1 nbmoreka [10 [puBneyeHne BHUMAHUS
https://m.edsoo.ru/7f41bf72 IIKOJTFHUKOB K IIEHHOCTHOMY
99 Tnnavmka 7 1 bu6muoreka [IOK acneKTy\/' M3Yy4aeMbIX Ha ypOKax
https://m.edso00.ru/7f41bf72 SBJICHUH, OpraHU3aIus ux
2.3 3aKoHBI 6 1 bubnuotexa [JOK paboTHI ¢ TOTyyaeMOl Ha YpOKe



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

COXpAaHEHUS B
MEXaHUKE

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

COLIMAJIBHO 3HAYMMOMU
uHpopmanuen —
UHUIIUIPOBAHUE €€
00CYyXIeHUS, BBICKa3bIBAHUS
yUYalIMMHCS] CBOEIO MHEHUS 110
ee MOBO/TY, BBIPAOOTKH CBOETO K
HEW OTHOLUEHUS.
Peann3zoBbiBaTh
BOCITUTATEIILHBIC BO3MOKHOCTH
B Pa3JIMYHBIX BUAAX
JIESTEIIbHOCTH 00YYarOIIUXCs CO
CJIOBECHOM (3HAKOBO¥) OCHOBOIA:
camocTosITeNpHas padora ¢
y4eOHUKOM, paboTa C Hay4HO-
IIONYJIIPHOM JINTEpaTypoH,
oTOOp ¥ CpaBHEHHE MaTepHasa
10 HECKOJIbKUM UCTOYHHUKAM,
BBIBOJIBI M JOKA3aTEJIbCTBO
bopmyin, aHanmu3 popmy,
pelieHrne TeKCTOBBIX
KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a/1a4,
BBITIOJIHEHUE 33JIaHH 110
pa3rpaHUYECHUIO MOHATUI
Nuannuuposars
TTOJIJICP’KUBATH
HCCIIEIOBATEIBCKYIO
JIESITEILHOCTh O0y4aroINXcs B
pamMKax peanu3aii UMH
WHIUBUAYAIBHBIX U TPYIITOBBIX



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

HCCICO0BATCIIbLCKUX ITPOCKTOB

Wroro no pazueny 18

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

OCHOBBI
MOJIEKYIIIPHO-
3.1 yIp

KUHETUYECKON
TEOpPUH

3.9 OCHOBBI 10 1
TEPMOIUHAMHUKHU

ArperarHble
COCTOSIHUSI
3.3 BEIIIECTBA. 5 1 1
da3oBbIE
MIepEeX0/1bl

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

1. dopmupoBaHUe
MHUPOBO33PEHUYECKHUX B3IJIAJIOB U
yOEKICHHUI OTHOCUTEIIBHO
Hay4YHOU KapTHUHBI MUpa U €€
3HAYUMOCTH JUIs YEJIOBEKa Ha
MaTepuase pacCMOTPEHHS
(byHIaMeHTaIbHBIX (PU3NUECKUX
TEOpUH U IKCTIEPUMEHTOB.

2. Co3nanue ycinoBuil s
MOJIyYEHUS OTIbITa
SMOLHMOHAIBHO-OLIECHOYHOU
JIESITEIIBHOCTH B COOCTBEHHBIX
OLICHOYHBIX CYKJICHUN
MIPUMEHUTETTBEHO K
TEOPETUYECKUM MOCTPOEHUSAM U
AKCIIEPUMEHTAIIbHBIM
cBepIIeHUSIM HU3HUECKON HAYKU
B LIEJIOM, CTUMYJIMPOBAHUE
yYaIuxcs CO3HATENBHO U
OTBETCTBEHHO MOJIXOIUThH K
MTOJIYYEHHUIO 3HAaHUU.

3. Peam30BBIBaTh BOCIIMTATCIIBHEIC

BO3MO’KHOCTH B Pa3INYHbIX BUJAX
JESTEIIbHOCTH 00YJarOIIUXCS CO
CIIOBECHOI (3HaKOBOI) OCHOBOM:
caMmocTosITenbHas padoTa ¢



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

yueOHUKOM, paboTa ¢ Hay4yHO-
MONYJIIPHOM JINTEpaTypoi, oTO0p
U CpaBHEHHE MaTepuaa 1o
HECKOJIbKUM MCTOYHUKAM,
BBIBOJIbI U JIOKA3aTEJIbCTBO
dbopmyn, ananuz Gopmy,
pEelIeHre TEKCTOBBIX
KOJIMYECTBEHHBIX U
KaueCTBCHHBIX 3a/1a4,
BBITIOJIHEHUE 33JIaHH 110
pa3rpaHUYeHHIO MOHATUI

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAMHAMUKA
bubnuotexa [HOK 1. ®opMHUpPOBAHUE TBOPUECKOTO
4.1 DNEeKTpOCTaTHKA 10 1 PMUP p
https://m.edsoo.ru/7f41bf72 MBIIUICHHUS [IPY 3HAKOMCTBE
yYaIIuXCsi C OCHOBHBIMU
ATallaMH¥ MMOJTYICHUS HAyYIHBIX
3HAHWUN U C IMEBIIUMHU MECTO B
UCTOPUU HAYKU HAyYHBIMH
. 3201y ICHUSMU U OIIMOKaMHU, C
ITocTosiHHBIH
. LEJbI0 MOTYYEHUS
ANMEKTPUICCKUI
bubmuorexa [JOK MPEJCTABICHUS O CIOKHOCTH B
4.2 ToK. Toku B 12
https://m.edsoo.ru/7f41bf72 VICCJIEIOBAHUY IIPUPOIHBIX
Pa3IMYHBIX .
SIBIICHUH ¥ OCYIIECTRBIICHHS
cpenax

TICUXOJIOTUIECKOH IMOATOTOBKH
y4aluxcst K TBOPYECKOM
NeSITeIbHOCTH B OyyILIEM.
2.  Ilpumenenue Ha ypoke
MHTEPaKTUBHBIX (hOpM paboThI



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

YYAIIUXCA: UHTEIJIEKTYaIbHBIX
UTP, CTUMYJIUPYIOIIUX
M03HABATEIbHYIO MOTUBALIHIO
IIKOJIbHUKOB.

3. Peanu3oBniBath

BOCIIUTATEIbHBIE BO3MOKHOCTH
B Pa3IIMYHBIX BHJIAX
JESATEIIbHOCTH 00YJarOIINXCS CO
CJIOBECHOM (3HAKOBOI) OCHOBOIA:
CaMOCTOSITEJIbHAs paboTa C
yueOHUKOM, paboTa C Hay4yHO-
NONYJISPHON JIUTEpaTypoil,
0TOOp U CpaBHEHHE MaTepualia
10 HECKOJIbKUM MCTOYHHKAM,
BBIBOJIBI M JIOKA3aTEIbCTBO
dhopmyi, anamms Gopmyo,
peleHne TeKCTOBBIX
KOJINYECTBEHHBIX U
Ka4eCTBEHHbIX 33]1au,
BBINOJIHEHHE 3aJaHU IO
pasrpaHUYEHUIO TOHATUI

Hroro no pazneny

PeszepBHOE Bpems

22

1. Paznuunbie hopMbI YPOKOB:
YPOK-Pa3MbILLICHUE, YPOK-
Mpa3gHAK, HAYYHO-IIPAKTUYECKUE
KOH(epeHIIMH, YPOKH I10 3asBKaMm,
YPOK 3KCKYPCHS, YPOK-
HCCIIE0BAHUE.

2.Ucnonp30BaHne Ha ypOKe




OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68

3HAKOMBIX JIETSIM, & TIOTOMY
OoJiee IEHCTBEHHBIC IPUMEDHI,
o0pa3bl, MeTadopbl — U3 OJIM3KHUX
UM KHHT, QUIBMOB, MYJIbTUKOB,
KOMITBIOTEPHBIX UTP.




11 KUIIACC
JJIeKTPOHHbIE
JlesiTeIbHOCTDb YYUTEJIS C
(undposbie) .
Y4€TOM NMPOrpamMmbl
HaumenoBanue KosmuecTBo 4acoB oOpa3oBaTejibHbIE
Ne BOCIIMTAHHUSA
/ pa3iesioB U TeM pecypchl
n/n
NPOrpamMMbl
KonrTpoabubie  IlpakTuueck
Bcero
padoThI ue padoTbl
Pazpen 1. JIEKTPOIUHAMUKA
. ®opmupoBanue
MHUPOBO33PEHYECKUX
B3IJISI0B U yOeXKIeHU
OTHOCUTEIILHO HAyYHOM
KapTHUHBI MUpa U €€
3HAUMMOCTH JIJIs1 YeTTOBEKa
Ha Marepuaie
ACCMOTPEHUS
MarunuTtHoe P P
(byHIaMeHTaJIbHbIX
ToJie. bu6mmoreka [IOK .
11 11 1 3 duznyeckux Teopuit u
DNeKTpOMarHuT https://m.edsoo.ru/7f41c97c

Hasi UHAYKIUS

OKCIICPUMCHTOB.

. HpI/IBJ'Ie‘-IeHI/Ie BHHMMAaHHA

IIKOJBHUKOB K
[IEHHOCTHOMY aCIIeKTy
U3y4aeMbIX Ha YpOKax
SIBTICHUI, OpTaHU3aIHs UX
paboTHI ¢ TOTyyaeMol Ha
YPOKE COLIMATbHO
3HauYMMOM HHpopmanuen —



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

WHUIIUUPOBAHUE €€
o0cyXIeHuMS,
BBICKA3bIBAaHUS
yUYalIMMHCS CBOETO
MHEHHUS 110 €€ TOBOY,
BBIPAaOOTKH CBOETO K HEl
OTHOIICHHUS.

3. Peanu3oBbIBatTh
BOCTIMTATEIILHBIC
BO3MOYKHOCTH B
pa3IMYHBIX BUAAX
JEeSTENIbHOCTH
oOyJaromuxcs co
CJIOBECHOM (3HAKOBOM)
OCHOBOW:
CaMOCTOSITENIbHAs paboTa C
yueOHUKOM, paboTa C
Hay4HO-TIOMYJISIPHOU
JUTEpaTypoi, 0TOOp U
CpaBHEHHE MaTepuaa 1o
HECKOJIbKUM HCTOYHHKAM,
BBIBOJIbI U JOKA3aTEIbCTBO
dbopmyn, ananus hopmy,
pEIIeHNEe TEKCTOBBIX
KOJIMYECTBEHHBIX U
KauyeCTBEHHBIX 3a71ad,
BBITIOJTHEHHE 3a/IaHUH TI0
pa3rpaHUYEHUIO TTOHATUN

Uroro no pazgeny 11




Paznen 2. KOJIEBAHUSA 1 BOJIHbBI

2.1

2.2

Mexanndeckue
u
3JIEKTPOMAarHUTH
BIC KOJICOaHHS

MexaHu4decKue
u
3JIEKTPOMArHUTH
bI€ BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

1. ®opmupoBaHue

TBOPYECKOTO MBIILJICHUS
IIpU 3HAKOMCTBE
YUYaIIUXCsl C OCHOBHBIMU
ATanamu MoJy4eHUs
Hay4YHBIX 3HAaHUH U C
HMEBIINMH MECTO B
MCTOPUM HAYKU HAYYHBIMHU
3201y ICHUSAMHU U
OIIMOKaMHu, C LENIBIO
MOJTYYCHUS
MIPEICTABICHUS O
CIIOKHOCTH B
MCCIIEIOBAHUU TTPUPOIHBIX
SIBJICHUH U
OCYUIECTBJICHUS
IICUXOJIOTHYECKOM
MOATOTOBKHU y4YalUXCs K
TBOPYECKOU IEATEIBHOCTH

B Oynyriem.

. IIpuMeHeHue Ha ypoke

UHTEPAaKTUBHBIX (POpM
paboThI yyaIuxcsi:
MHTEIJIEKTYaJIbHBIX UTP,
CTUMYJIMPYIOIIHNX
II03HABATEIIbHYIO
MOTHBAIIMIO IIKOJIbHUKOB.
Peann3oBeiBaTh
BOCMHTATEIbHBIE



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

BO3MOXKHOCTH B
Pa3IUYHBIX BUJAX
JESTeIbHOCTH
00yJarouxcs co
CJIOBECHOM (3HAKOBOM)
OCHOBOW:
camocTosTeNbHas paboTa ¢
yueOHUKOM, paboTa c
Hay4HO-TIONYJIIPHOU
JTUTEPATYpPOM, OTOOP U
CpaBHEHHE MaTepuaa 1o
HECKOJIbKUM HCTOYHHKAM,
BBIBOJIbI U JOKA3aTEJIbCTBO
dbopmy, ananus Gopmy,
pEIICHUEe TEKCTOBBIX
KOJIMYECTBECHHBIX H
KauyeCTBCHHBIX 3a/1ad,
BEINIOJIHEHME 3aJaHnuH 110
pa3rpaHUYCHUIO TIOHATUI

2.3

OnTuka

10

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

Co3zanue yciuoBHit st
y4€OHBIX TUCKYCCH,
KOTOpBIE JAl0T yJaluMcs
BO3MO>KHOCTb IpuoOpecTH
OIIBIT BEACHHUS
KOHCTPYKTHUBHOTO
JaJIora.

2.1Ipumenenue

MHIUBUAYAJIbHBIX U
IPYIIIOBBIX HUCCIENOBAaHUH,
KOTOpBIE Jal0T



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

o0yJaromumcst
BO3MOXXHOCTh IPUOOPECTH
HaBBbIK CAMOCTOSITEIbHOTO
pelLIeHUs] TEOPETUYECKON
poOJIeMbI, HaBBIK
T€HEPUPOBAHUS U
odopmiteHrsT COOCTBEHHBIX
HUJeH, HaBBIK
YBaXXUTEJIBbHOTO OTHOLLIEHUS
K 4y>KHM HJICSIM,

o opMIIEHHBIM B paboTax
JIPYTUX HCCIIeJ0BaTENEeH,
HABBIK yOJIMYHOTO
BBICTYILICHHS IEpE]T
ayIUTOpUEH,
apryMEHTUPOBAHUS U
OTCTaMBaHUA CBOEH TOUKHU
3peHusl.

3. PeanuzoBsiBaTh
BOCIIUTATEIbHbIE
BO3MOKHOCTH B Pa3IN4HbBIX
BHJIaxX JAESTEIbHOCTU
00yJaronuXxcs co
CJIOBECHOM (3HAKOBOM)
OCHOBOM: CAMOCTOSITEIbHAS
pabota ¢ yaeOHUKOM,
paboTa c Hay4HO-
MIONYJIIPHOM JINTEpaTypOH,
0TOOp U CpaBHEHHE
Marepuaa 1o HeCKOJIbKUM




Htoro no paznemny 24

HCTOYHUKAM, BEIBOJIBI U
JIOKa3aTeIbCTBO (PopMYyII,
aHanu3 (GopmyJ, peuieHue
TEKCTOBBIX
KOJIMYECTBEHHBIX U
KauyeCTBCHHBIX 3a/a4,
BBIIIOJIHEHHE 3aIaHUM 110
pa3rpaHUYECHUIO OHATUI

Pazzea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBEI

CIelranbHON

TEOPUH 4
OTHOCHTEIBHOCT

51

Hroro no paszneny 4

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Pa3BuBarh y o0y4aromumxcs
M03HABATEIBHYIO
AKTHBHOCTb,
CaMOCTOSITEIILHOCTD,
I/IHI/IIII/IaTI/IBy, TBOp‘-IeCKI/IC
CIIOCOOHOCTH

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1

4.2

4.3

OJ1eMEHTHI

KBAaHTOBOU 6
OITHKH

Crpoenue atoma 4
ATOMHOE PO 5

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

[TpuBnexkaTh BHUMaHHE
oOyJaronmxcs K
o0cyKIaeMoi Ha ypoKe
nH(OpMAIINY, aKTUBU3AINN
MO3HABATEIbHOMN
JIESITSIIBHOCTH
00y4aroImXxcs.
PeanuzoBsIiBaThH
BOCIIUTATEIbHBIC
BO3MOXXHOCTH B Pa3TUYHBIX



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

BUJIaX JICATEIILHOCTH
00y4YaroIuXxcs Ha OCHOBE
BOCIIPHUSITHS DJIEMEHTOB
JIEHCTBUTEIILHOCTH H CO
CJIOBECHOM (3HAKOBOHA)
OCHOBOW: aHAJIN3
pOOJIEMHBIX CUTYallUH,
caMmocTosITeNbHast padoTa ¢
yueOHHUKOM, paboTa ¢
Hay4HO-IIOIYJIIPHOI
JUTEPaTypoii, 0TOOp U
CpaBHEHHE MaTepHa’a Io
HECKOJIbKUM HCTOYHHUKAM,
BBIBOJIbI M JOKA3aTEIbCTBO
dbopmy, ananus Gopmy,
pCIICHUE TEKCTOBBIX
KOJINYECTBEHHBIX
Ka4eCTBEHHBIX 3a]1a4,
BBITIOJTHEHUE 33J[aHUH 110
pa3rpaHUYCHHIO TIOHSTHH.

Hroro no pazgeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

1. [IpuBneuenue
BHUMAaHHS IKOJILHAKOB K
DneMeHTHI [IEHHOCTHOMY acCIIeKTy
bu6mmorexa [IOK
5.1 aCTPOHOMHUH U 7 1 M3Yy4aeMbIX Ha ypoKax

https://m.edsoo.ru/7f41c97¢c .
acTpopU3UKH SIBJICHUM, OpraHu3anus ux

paboThI ¢ moayyaemMoin Ha
YPOKE COLMAIBHO 3HAYNMOU



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

Hroro no pazneny

uHpopManuen —
MHHUILUHPOBAHHE €€
o0CyXIeHMS,
BBICKA3bIBaHUS YUAIIUMHUCS
CBOET0 MHEHHUS 110 €€
MIOBOJY, BEIPAaOOTKH CBOETO
K HEW OTHOILICHMUS.

2. [IpumeHeHue Ha ypoke
MHTEPAKTHBHBIX (HOPM
paboThI yUaIXCs:
UHTEJUICKTYaJIbHBIX TP,
CTUMYJIUPYIOIIUX
MI03HABATEJIbHYIO
MOTHBALIMIO IIKOJIHHUKOB.

Paznesn 6. OBOBIIAIOHIEE ITOBTOPEHHUE

6.1

Oo6o0maromiee
MTOBTOPCHHE

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

1. [IpumeHeHne
TBOPYECKHX paboT,
MPAaKTUYECKUX padoT,
71a00paTOpHBIX padoT,
JIEMOHCTpAIHsI OTBITOB B
BUPTYaIBHBIX (PU3HUECKIX
nabopatopusix, BUPTyaJlbHbIE
IKCKYpPCHH.

2. Paznuunsie hopmbl
YPOKOB: YPOK-pa3MbIIIUICHUE,
YPOK-TIpa3AHUK, HAY4YHO-
IpakTUYecKre KOH(epeH1InH,
YPOKH T10 3asiBKaM, YPOK



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

3.

IKCKYpPCHS, YPOK-
UCCIIeJOBaHHE.
Hcnone3oBanue Ha
YPOKE 3HaKOMBIX JIETSM, a
oToMy OoJiee IeiCTBEHHBIE
npuMepbl, 00pasbl, MeTadopsl
— 13 OJIM3KUX UM KHHUT,
(GWIBMOB, MyJIBTHKOB,
KOMITBIOTEPHBIX HTD.

Uroro no pazaeiy 4
PesepBHOe Bpems 3
OBILIEE

KOJIMYECTBO 68
YACOB I10

[NPOT'PAMME







IHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
Ne KosmuectBo
Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka 4acoB
o/ u3ydyeHuss  oOpa3oBaTesIbHbIE PeCypChl
Bcero
n
1 ®dusuka — Hayka o npupoje. Hayunbsie MeTOAbI MO3HAHUS 1 bubnmoreka [JOK
OKPY’KaloILEero Mupa 04 https://m.edsoo.ru/ff0c32e2
.CeH-
Posib 1 mecTo Qpu3uku B GOpMHUPOBAHUN COBPEMEHHOM
2 Hay4HOH Ka TSI)HI)I MH ath E afTqucxoﬁ ZIeIzITeJII)HOCTI/I 1 09.cen bubmmorexa LHOK
YOI AP pa B 1P https://m.edsoo.ru/ff0c33e6
moaen
Mexanuueckoe 1BukeHue. OTHOCUTEIbHOCTD
3 MEXaHUYECKOro JBHkeHus. [lepemenienne, ckopocTb 1 bubmmorexa LIOK
- HeP ’ p ’ 11.ceH- https://m.edsoo.ru/ff0c3508
YCKOPEHHE. Y PaBHEHUE IBUKCHUS. 16
.CeH
4 PaBHOMEpPHOE M PaBHOYCKOPEHHOE IPSIMOJIMHEMHOE 1 bubnnoreka [JOK
nBkenue. ['papuueckoe penienue 3amgay. https://m.edsoo.ru/ff0c3620
5 CBoboaHoe majienue. Y CKopeHue CBOOOTHOTO TaICHHUS. 1 bu6mmoreka [IOK
Pemienue 3agauy. 18.ceH- https://m.edsoo.ru/ff0c39cc
6 JTaGoparopHas pabora Nel " MccnenqoBanue JBHKEHHS 1 23.ceH bubnmoreka [IOK
Temna, OPOIIEHHOTO TOPU30HTAIILHO" https://m.edsoo.ru/ff0c372e
7 KpuBonnneiiHoe nBrmxenue. BHKeHHEe MaTepUaIbHON 1 bubnuoreka [IOK
TOYKH 110 OKpYKHOCTHU. Pemienue 3anay. 5 https://m.edsoo.ru/ffOc3ada
5.cen-
[Tpunimn otHocuTensHOCTH ["anunes. MHepunanbHbie
8 CHUCTEMBI oTcueTa. 3aKkoHbl HpI0TOHA JI71s1 MaTepUaIbHOU 1 30.cen bubmmorexa [OK
' p https://m.edsoo.ru/ff0c3be8
TOYKH.
3akoH BceMupHoro TaroreHus. Cuna tsoxectu. [lepsas bubnuorexa [IOK
9 1 02.0KT- ]
KOCMHYECKasi CKOPOCTh 07 https://m.edsoo.ru/ff0c3d00
.OKT
10 Cuna ynpyroctu. 3akoH ['yka. Bec tena. Yuennueckuii 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

sKcriepuMenT: "MccnenoBanue 3aBUCUMOCTH CUJT
YIIPYTOCTH, BOZHUKAIOUIHNX B MPYXKHHE U PE3NHOBOM
obpasrie, oT ux nedopmarnuu".

https://m.edsoo.ru/ff0c3el8

1 Cuna tpenus. Koapdumuent tpenuns. Cuia conpoTHUBICHUS bubnunoreka HOK
IIpY JBU>KEHUU TEJIA B )KUJIKOCTHU WJIU Ta3e 09.0KT- https://m.edsoo.ru/ff0c3f76
12 [Ipunimn cynepno3unuu cui. Pemienue 3aaay no teme 14.0k1 bubnnoreka [HOK
"JIBMyKeHHE Tela o ASHCTBUEM HECKOJIBKUX CHI'" https://m.edsoo.ru/ffOc3be8
[ToctynarensHoe U BpaliaTeabHOE ABIKEHHE a0COIMIOTHO
i bubnuorexa [JOK
13 TBEpAOrOo Tena. MoMeHT cuiibl. [1nedo cumnbl. YcmoBus
. 16.0KT- https://m.edsoo.ru/ffOc41a6
paBHOBeCHs TBEPJIOTO Tela
. 21.0KT
14 JlabopaTtopnast pabora "HcciaenoBanue ycaoBuit bubnuorexa [JOK
paBHOBECHs TBEPIOTO TeJa, UMEIOIIETO OCh BpaIeHHs ", https://m.edsoo.ru/ff0c3be8
Hmnynsc MaTepuanbHONW TOYKU, CUCTEMbI MaT€pPHAIIbHBIX
15 Touek. MIyJbe cuibl. 3aKOH COXpaHEeHUS UMITYIIbca bubmorexa LOK
' Y ’ p y ’ https://m.edsoo.ru/ff0c43d6
PeakTuBHOE nBIKEHNE 23.0KT-
Pabora u momHOCTh cribl. Kunetnueckast SHEPrus 27.0KT
16 MaTepuaabHoi Touku. Teopema 00 H3MEHEHNH bubmorexa LOK
p . ’ p https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPTUH
[TorennnaneHas sHeprus. [loTeHnManbHas SHEPTUs YIIPYro
17 nehopMUpOBaHHON NpyXUHBL. [loTeHIMaNbHAS YHEPTHS bubmmorexa [TOK
pMHP Py ' p https://m.edsoo.ru/ff0c461a
Tena BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHNMaNBHBIC U HENMOTEHITUATBHBIE CHITBI. CBSI3b PabOTHI 06.11-11.11
18 HENOTECHIMAIBbHEIX CHJI C U3MEHEHNEM MEXaHUYECKOMI bu6mmorexa [IOK
SHEPrUH CUCTEMBI T€J. 3aKOH COXPAaHEHUSI MEXaHUYECKOU https://m.edsoo.ru/ff0c478c
SHEPTrUu
19 Pemenue 3agau no teme "Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXaHHKe" 13.11-18.11
20 KonTtponsHas padora no teme «Kunematuka. JluHamuka. bubnuorexa [IOK



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c41a6
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3aKOHBI COXPAHEHHS B MEXAHUKE»

https://m.edsoo.ru/ff0c4b74

OCHOBHBIE TIOJIOKECHHUST MOJICKYJISIPHO-KHHETHYECKOM
teopuu. bpoyHoBckoe aBmkenue. Juddysus.

bu6mmoreka [IOK

21
B3anmopencrTeue yactun Beniectsa. Monaenu cTpoeHus 50119511 https://m.edsoo.ru/ff0c4dc2
ra3oB, )KMJAKOCTEW U TBEPABIX TEJL. e

99 Macca monekyi. KonndectBo BemectBa. [loctosiHHas
ABoranpo
TemoBoe paBHOBecHe. Temmneparypa U ee U3MepeHue.

23 AOcomoTHas TemrepaTypa Kak Mepa cpeiHein
KMHETHUYECKON SHEPTUM IBHKEHUS MOJIEKYJI. 27.11-02.12

24 Wneanwusiii ra3 B MKT. OcnoBroe ypaBuenune MKT. bubnuorexa [JOK
Pemenue 3anay. https://m.edsoo.ru/ffOc4fde

bubmuoreka [JOK

25 VYpaBuenne Menneneesa-Kianelipona. Pemenue 3agauq

p a P A https://m.edsoo.ru/ff0c511e
04.12-09.12

26 3akon JlanbroHa. ["a3oBbie 3axkoHBI. M30Mmporieccsl. bubnnoreka [JOK
Pemenne 3amau. https://m.edsoo.ru/ff0c570e
JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH - .

27 PATOPHAS P A http://efizika.ru/html5/24/index.html
MEXy MapaMeTpaMu COCTOSIHHS Pa3peKeHHOI0 ra3ay

11.12-16.12
28 Pemenue 3amau mo reme "OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOW YHEPTUM"

29 KonTpomabHas padora o teme "OCHOBBI MOJIEKYJISIPHO- bubnuoreka [IOK
KMHETUYECKOW SHeprun” https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs sHeprus TepMOIMHAMUYECKONW CUCTEMBI U 18.12-23.12

30 cnocoOb! e€ n3meHenust. KoamdecTBo TemaoTel u paboTa bubmmorexa [JOK

' P ' https://m.edso00.ru/ff0c5952
BuyTpeHHss sHeprus 0IHOATOMHOTO UI€AJIbHOTO ra3a

31 Bunael Tennonepenaun. Konm4yecTBo TEIIOTH TIPU bubmuorexa [JOK
Teruionepenayn. AauabaTHeIN mporecc. 25.12-30.12 @ https://m.edsoo.ru/ff0c5c36

32 I1epBbIil 3aKOH TEPMOJIMHAMMUKH U €r0 IPUMEHEHNE K bubnnorexka [JOK
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u3omnpolieccam https://m.edsoo.ru/ff0c5efc

33 Pemenue 3amgau no treme "llepBblil 3aKOH TEPMOJUHAMUKH"

34 HeobGpatumocTs mporeccoB B mpupoje. Bropoii 3akox 09.01-13.01  BuGamoreka [IOK
TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
[Tpunnun pevicrBus u KII/I TerutoBoi mammHel. L{ukin bubmuorexa [JOK

35
Kapmno. https://m.edsoo.ru/ff0c600a

- 15.01-20.01

36 Pemenne 3amaud mo treme "KII/] TermoBoii Mammabl. PaboTa
B T€pMOJIMHAMUKe"

37 Pemenue 3anau no teme "OCHOBBI TEPMOAMHAMUKH"

38 KouTposnbHas padora mmo Teme «MoJieKyispHas Qu3uKa. 22.01-27.01  Bub6nuoreka IIOK
OCHOBBI TEPMOJTUHAMUKH https://m.edsoo.ru/ff0c6a50

39 Ob6o6maromuit ypok «MosnekyinsipHas ¢puznka. OCHOBBI bubnnorexa [HOK
TEPMOJIUHAMUKU» https://m.edsoo.ru/ff0c6938
[TapoobpazoBanue u KoHaeHC ANy, ViciapeHue u KUIeHue. 29.01-03.02

40 AOCOIOTHAsI 1 OTHOCUTEJIbHAS BJIAXXHOCTH BO3/yXa. ' ' bubnuotexa [JOK
Haceruennsiit map. Jlabopatopnas pabora "HU3mepenue https://m.edsoo.ru/ff0c63b6
OTHOCHUTEIIbHOM BIaKHOCTH BO3ayxa"

TBépnoe teno. Kpucraminmueckue u amopgHsbie Tena.
41 AHM30TPONHUS CBOUCTB KPUCTAILIOB. JKUIKNE KPUCTAIUIBI bubmorexa HOK
P P F AR P ' https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepUalIbl 05.02-10.02

42 [1naBrnenue u KpucTaUU3anus. Y aenbHas TeIioTa bubnmnoreka [JOK
maBiaeHus. Cyonumans https://m.edsoo.ru/ff0c6708

bubmuorexa [JOK

43 YpaBHeHue TerioBoro 6ananca. Pemenue 3amay.

P s https://m.edsoo.ru/ff0c6820
12.02-17.02

44 KonTtponbHas pabota no teme "ArperatHble COCTOSHUS bubnuorexa [IOK
BelecTna" https://m.edsoo.ru/ff0c64d8
DneKkTpu3anus Tei. DIeKTpruIeckui 3aps. J(Ba Buga b K

45 pu3ar p psn. /1 i 19.02-24.02 ubmorexa 110

SJICKTPUYCCKUX 3apsA10B. 3akoH COXpPAaHCHUA

https://m.edsoo.ru/ffOc6bcc
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https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c64d8
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IIEKTPUYECKOTO 3apsijia.

46 BsaumonerictBue 3apsnoB. 3akoH Kynona. Pemenue 3agau bubmmorexa LHOK
p ' Y ' ' https://m.edsoo.ru/ffOc6ce4
Hanpsx€HHOCTh 2nekTpudeckoro nos. [Ipunanun
47 CYNEPIIO3UIINH JICKTPUUECKUX Tosien. JInnuun bubmmorexa [TOK
YHEpTOSHH P ' https://m.edsoo.ru/ff0c6df2
HalpsDKEHHOCTH. Pemienue 3ana4 26.02-02.03
48 Pa6oTa cwit anekTpocraruueckoro mojs. [lorermuant. bubnnoreka HOK
Pa3sHocTh moTeHIIMaIOB https://m.edsoo.ru/ffOc6f00
[TpoBOAHMKY, TOTYIPOBOAHUKHU U TUAIEKTPUKU B
49 ANEKTPOCTATUUYECKOM MoJie. JludnekTpuaeckast bubmmorexa LOK
p ’ P https://m.edso0.ru/ff0c7018
MPOHUIIAEMOCTh
: 04.03-09.03
OnektpoéMkocTh. Konnencarop. Di1eKTpoeMKoCTh
50 IUIOCKOTO KOH/IEHCATOpa. DHEPrusl 3apsKEHHOTO bubmmorexa LOK
pa. JHep P https://m.edsoo.ru/ff0c7126
KOHJICHCATOpa
[IpyuHIAN 1EeHCTBHS U IPUMEHEHHE KOHIEHCATOPOB,
51 KONMPOBAJIBHOIO amnmnapara, CTpyHHOIro IpuHTepa.
DJeKTpocTaTUYEeCKas 3alInTa. 3a3eMIICHNE
11.03-16.03
AIIEKTPONPUOOPOB
52 Pemenue 3anay no teme OCHOBBI 3J€KTPOCTATUKA" bubmmorexa LIOK
A P https://m.edsoo.ru/ffOc6bcc
53 KonTponbHas pabora o teme "OnekrpocraTuka'
54 JlaGopatopHas pabota "M3MepeHue 31eKTpoEMKOCTH 18.03-23.03
KOHJeHcaropa"
DJIEKTPUUYECKUH TOK, YCIOBHUS €0 CYIIIECTBOBAHUA.
55 ITocTostHHBIN TOK. Cuvita Toka. Hampsxenue.
Conporusnenue. 3akoH OMa 17151 yyacTKa [elH 01.04-06.04
56 [TocnenoBarenpHOE, MapauIeIbHOE, CMENIAHHOE bu6mmoreka [JOK

COCIMHCHUEC ITPOBOJHUKOB. Pemenne 3aaa4 Ha CMCIIaHHOC

https://m.edsoo.ru/ff0c74f0
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COCIUHCHUEC ITPOBOJHUKOB.

57 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 3akoH JIKoyis- bubnnoreka HOK
Jlenna https://m.edsoo.ru/ff0c7838
. . . 08.04-13.04
58 3akon OMa 1J1s MOJTHOM (3aMKHYTOM) AJICKTPUYECKOM IIETTH. bubnmoreka [JOK
Kopotkoe 3ambikanue. Pemenue 3aaay. https://m.edsoo.ru/ff0c7ae0
59 JlaboparopHas padota "U3mepenne DJ]C ucrounruka Toka u
€ro BHYTPEHHEI0 CONMpPOTUBIICHUS " 15.04-20.04
60 Pemenue 3amau no treMe "3aKOHBI HOCTOSHHOI'O TOKA"
DneKTpuuecKkuil Tok B MeTtayuiax. CBepXIpoBOIUMOCTb.
61 DJIEKTPUUYECKUI TOK B BaKyyMe. DIEKTPUUECKUNA TOK B
ra3ax. CBOMCTBA ANEKTPOHHBIX ITYYKOB
22.04-27.04
[ToynpoBoIHUKH, UX COOCTBEHHAS U IPUMECHAs
62 npoBouMOcTh. CBOMCTBa p—N-TIepexoaa bubmmorexa LOK
p ' p ' https://m.edsoo.ru/ff0c84ae
[TonynpoBoaHKUKOBBIE TPUOOPHI
DIIEKTPUUYECKHI TOK B paCTBOpaxX M pacriaBax
63 DJIEKTPOIIUTOB. DIEKTPOIUTHYECKAS JUCCOMALUS bubmorexa [JOK
p ' P A HHatt. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3 29.04-04.05
64 DnekTpuueckue mpruOopbl U YCTPOMCTBA U UX MPAKTUIECKOE bu6nmoreka [JOK
npuMmeHnenue. [IpaBuna TexHUKH 6€30MacHOCTH https://m.edsoo.ru/ffOc86fc
KonTpomnbHas pabora o teme «1IeKTpoCcTaTUKA.
65 ITocTossHHBIN dIEKTpUUECKU TOK. TOKM B pa3IMUHBIX bubmorexa HOK
P ' p https://m.edsoo.ru/ff0c8a8a
cpenax» 06.05-11.05
bu6mmorexa [IOK
66 O0o0mmaromuit ypok «IeKTPOIUHAMUKAY
HHAIOTLHIH ¥p poa https://m.edsoo.ru/ff0c88be
bu6mmorexa [IOK
67 PesepBHbIil ypok. O0oOmaromuii ypok mo remam 10 kiacca
p P HIATOTHHH Yp https://m.edsoo.ru/ff0c8c56
13.05-18.05 BuG OK
. . noOIMoTEKA
68 PesepBHrIit ypok. O6o0marommii ypok mo remam 10 kinacca 1

https://m.edsoo.ru/ff0c8f6c
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jr:[;-n Tewa ypoka Bcero Koutpoapupie  Mpaxruyeckue fl[:;:eﬂﬂﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni
[TocTossHHBIE MATHUTHI U UX
B3auMoOericTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarsuTHOE 1MoJjie IPOBOJHUKA C
TokoM. OnbIT Dpcrena.
B3anmoaeiicTBre mpoBOHUKOB C 1 1 bubanoreka [JOK
tokoM. Jlaboparopuas pabora https://m.edsoo.ru/ff0c98fe
"N3y4yeHre MarHUTHOTO MOJIst
KaTyIIKH C TOKOM"
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cumita Ammepa.
JlabopaTopHas pabota 1 1 bubnmnorexa [JOK
«HccnenoBanue neicTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»
JleficTBE MarHUTHOT'O MOJIS Ha
JBUKYIIYIOCS 3apsyKEHHYIO YacTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa cuitbr https://m.edsoo.ru/ff0c9df4
Jlopenua
Pemenne 3agau mo teme "Cuinl 1 bu6nunorexa LIOK
Awmrnepa u Jlopenna" https://m.edsoo.ru/ff0c98fe
DOnexkTpomarauTHas HHAyKIUs. [loTok 1 1
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BEKTOpa MarHUTHON uHAyKuuu. 31C
WHAYKIUU. 3aKOH JIEKTPOMAarHUTHON
uHaykiuu @apanes. Jlaboparopruas
pabora "VccnenoBanue siBICHUS
3JIEKTPOMArHUTHON UHIYKIIUK"

NunykTuBHOCTB. SIBIEHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MAarHuTHOTO MOJI KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE I0Jie

bubnunorexa LIOK
https://m.edsoo.ru/ff0ca600

Pemrenne 3agau o reme "SBnenne
SMN"

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

TexHuyeckue ycTpoiicTBa 1 UX
MIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOBUTATEND,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYb

10

11

12

13

KonTponbHas pabota mo teme
«Mar"gurtHoe 1oJe.
SHGKTpOMaFHI/ITHaH I/IHIIYKIII/ISI»

Oo6o06maromuit ypok «MarautHoe
noJje. DIEeKTPOMarHUTHAS HHIYKITHS)

CB0OOIHBIE MEXAHUYECKUE
kosebanus. ['apmoHnndeckue
KojeOaHus. YpaBHEHUE
TapMOHHYECKHUX KoJIeOaHUi.
[IpeBparienue sHepruu
JlabopaTopHas pabota
«UccnenoBanue 3aBUCUMOCTH
Meproja MajbIxX KoJiebaHuii rpy3a Ha

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcab82

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0caf06

HHUTHU OT JJIMHBI HUTHU U MACChI I'py3a»

14

15

16

17

18

19

Koneb6arenpubiit koHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHBIC KOJeOaHus B
UJeaTbHOM KOJIeOaTeTbHOM KOHTYPE.
®opmyna Tomcona. 3CD.

Permrenue 3agad mo reme
"KonebaTenpHbli KOHTYD"

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHBIE
MeXaHHYeCKHe Koaebanus. Pe3onanc.
BbIHYXIEHHBIE 2JICKTPOMAarHUTHBIC
KoJe0aHus

[lepemennsbiii Tok. CUHYCOMAABHBIN
MepeMeHHbII TOK. MOITHOCTH
MEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JEHCTBYIOIEE 3HAUEHHUE CUJTbI TOKA U
HaIpsKEeHUs

Tpancdopmarop. [IpousBoactso,
nepeaaya v norpedieHue
JJIEKTPUYECKOMN SHEPT UM,
DKOJIOTHYECKHUE PUCKU TIPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUH.
Pewenune 3amad o reme

"MexaHUUYeCKHe U DIIEKTPOMArHUTHBIE
KoJicOanusa"

bubnmoreka [IOK
https://m.edsoo.ru/ffOcb820

bu6nmorexa [IOK
https://m.edsoo.ru/ffOcb9c4

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

20

KontponbHas paboTa mo tem
"MexaHn4YecKue 1 3JIEKTPOMarHUTHbIE
Kosiebanus"

but6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa U ckopocTs. [llkana bubamorexa LOK
P ' https://m.edsoo.ru/ffOccfeQ
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimosinHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. 1oeTp https://m.edsoo.ru/ff0cd4e0
M300pakeHUH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHbiin bubmuoreka [IOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[1OKa3aTelIs IPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne n300pakeHH B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

31

32

33

34

Jlaboparopnas pabota
«HccnenoBanne CBOMCTB
M300paXEHUI B TUH3AX»

Hucnepcus cera. Cl0KHBIN COCTaB
oenoro ceera. L{er. JlabopaTopnas
pabota «Habmonenne aucnepcuu
CBETa»

Nutepdepennus cera. Judpakius
ceera. JludpaknuonHas pemérka.
[Tonapuzanus cera

OnTryeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS X O€30MacHOTO
npuMeHeHnus. Perenue 3agau

bubmuoreka [IOK
https://m.edsoo.ru/ffOced22

35

KonTponbhas pabota no teme
"Onruka"

bubmmoteka IIOK
https://m.edsoo.ru/ffOcf02e

36

37

38

I'panu1el TPUMEHUMOCTH
KJIaCCHYeCKOW MexaHuKH. [locTynarsl
CIELMAaJIbHON TEOpUHN
OTHOCHUTENIbHOCTH

OTHOCUTENBHOCTH OOTHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BPEMCHH U COKpAIICHUC
JJIMHBI

3Hepr1/15{ " UMITYJIbC peH}ITI/IBHCTCKOﬁ

YaCTHIIBI. CBs13b MacChI C BHCPFI/IGI\/'I n
HUMITYJIBCOM. SHCpFI/IH ITOKOsA

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcf862

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcfa42

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

39

Kontponbras padota «Onrtuka.

but6mmoreka [IOK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OcHOBBI CIELIMATIBHOM Teopuun
OTHOCHTEIBHOCTH

https://m.edsoo.ru/ffOcf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE Eu6 110K
nOIMoTEKa
41 .0 A.T.
porospdexta. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodrddexra. YpaBHeHHUE
42 BﬁHmTegl)Ha J'Iqi)[(b(i)OTOS(i)(geKTa bubmmorexa [IOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddexra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE bubsmorexa [IOK
) https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTBa u
MIPAKTUIECKOE TPUMCHCHHE:
44
($oTORIEMEHT, POTOAATUHK,
CoJIHEeUHasl ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pesepdopna no paccesHuro o-yactu bubmorexa LOK
pYOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNnb aToMa
bubmmoteka IIOK
47 I1 b
OCTyTIaTR! bopa https://m.edsoo.ru/ff0d0afa
H3nydenue u noriomeHue GOTOHOB
48 II I/Iyl';{e eXx0/Ie aTOMeIllI co H(?;o OBHS bubmorexa I[JOK
p pexol . g P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha Apyroi. Buabsl ciekTpoB
49 BonHoBEIEe cBOiicTBa YyacTUIl. BOTHEI but6mmorekxa [IOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

ne bpoiua. KopryckyisipHo-
BOJIHOBOM Jyanu3M. ClIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

o1

52

53

54

55

56

CgaoiicTBa anbda-, 6era-, raMma-
n3iydeHus. Biousxue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usiydenue

OHeprus CBA3M HYKJIOHOB B S7pe.
SnepHsle peakuuu. AnepHbiit
peaxtop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKHE ACIIEKTHI A1€PHON
SHEPIreTUKU

OnemeHTapHbIe YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/ipl HaOMo1eH!s U
PErucTpanyy 3JI€MEHTAPHBIX YACTHII.
Kpyrusiit cton «@yHaaMeHTanbHbIe
B3anmMoaercTBud. EnTMHCTBO
(bu3nyecKoil KapTUHBI MUpa»

Bun 38é3nnoro Heba. Co3sesnus,
SIpKI/Ie 3Bé3}II)I, IIJIAHETHI, UX BUIHUMOC
nBrokenne. CoHeyHas cucreMa

COJ'IHI_IC. ConHeyHas aKTUBHOCTb.

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Ncrounuk sHeprun ConHua v 3BE311

S7

3BE311bl, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
II0CJIEI0BATENbHOCTU. BHyTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
IIPEJICTABICHUSI O IPOUCXO0XKICHUH U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [1yte — Hama I'anakTuka.
[Tonoxenue u nmxenue CosHua B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B SIAPAX TATAKTHK

59

60

Bcenennas. Pa3z0beranue ragakTHK.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMHU U acTPOPUIUKU»

62

O606matonuii ypok. Ponb gpusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOM chepax eaTeTbHOCTH
YeJloBeKa

63

64

O6o0maromuii ypok. Poms u mecto
(U3HUKN 1 aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O6o06maromuit ypok. Poib
¢du3nuecKkoit Teopur B POPMUPOBAHUH




MPECTaBICHUN O (PU3NYECKOI
KapTUHE MHpa

O6o06maromuii ypokx. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM

65 1
pSAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJICTABICHUN O IPUPOJIC

66 PesepBHbIil ypok. MarHuTHOE moJI€. 1
DneKTpoOMarHuTHast MHAYKIIUS
PesepBHblit ypok. OnTrka. OCHOBBI

67 CHeIUaIbHON TEOpUHr 1
OTHOCHUTEIIbHOCTH
Pezepubiii ypok. KBanToBas ¢pusuka.

68 BHSI\EGHTH};.I::T OHOMUU U * 1 bubmmorexa [IOK

P https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., [lerpoBa M. A., CtenanoB C.B. u apyrue,
OO611ecTBO ¢ OTPaHUUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3aarenbcTBo «IIpocBenienne»

» Gusuka, 11 knace/ Msikumies I'.41., [lerpoBa M. A., Yronsaukos O.C. u
apyrue, OOLECTBO C OrPAHUYEHHON OTBETCTBEHHOCTBIO «[PODAY;
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
1. H.C. Ilypsimea H.E. BaxxeBckas Meroaudeckoe rmocooue no ¢usuke 10-11
kiacc, M./Ipoda,2016
2. 10.A. Caypos. ®usuka. [Toypounsie pazpadotku. 10 xiacc. [Tocobue ms
ob1eo0pa3oBarenbHbIX opranu3anuii. Mocksa. [Ipocsemenue. 2015
3.10.A. Caypos. ®usuka. [loypounsie pazpadotku. 11 kinacc. [Tocobue nms
ob1eoOpa3oBareNbHBIX opranmu3anuii. Mocksa. [Ipocsemenue. 2015
4. B. A. 3a6otun, B. H. Komuccapos, KonTposb 3Hanuii yqamuxcs 1o

¢busuke 10-11 kimacc, M., IIpoceemenue, 2008

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
1. https://lesson.academy-content.myschool.edu.ru/03/10

2. https://globallab.org/ru/



3. https://urok.1c.ru/library/

4. https://educont.ru/news/163a1105-79a9-4621-b9d9-d3c3f96blcca



