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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHSI Ha YPOBHE CPEIHEr0 OOIIEero
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
KOHIICTIIIUM TIpeTiofilaBanmsi yueOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydarommuxcs 10-11 kmaccoB mpu
oOy4eHHH UX (Pu3KKe Ha 0a30BOM YpOBHE 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
CBsA3€H (PUBUKU C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JIUYHOCTHBHIE,
MeTarnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3MKe 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 MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JIUIS €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIBKY (DU3UUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWU, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHME M AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIYYEHHUsI HOBBIX MATEpHaJIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POpPMUpOBAHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METO]I MO3HAHUS MPHU BHITIOJHEHUU UMHU YY€OHBIX UCCIEIOBaHUM.

B ocHoBy Kypca ¢u3MKM i ypOBHS cpefaHero oOmiero oOpa3oBaHUs
MOJIOKEH PAI HWIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KaK IPUHIMUIBI €r0
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJICPKUT MaTepuai U3 BCeX pa3enoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTepHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢u3uKM Cc pa3BUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIEMaMHU.

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 TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIero
oOpa3zoBaHus SBISIOTCS (U3UYecKue Teopuu ((hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii 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 SKCIEPUMEHTAIBHOM AESITENbHOCTH O00YyYaroIMXCs.
Jns  Ga3oBoro ypoBHS Kypca (U3UKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpaTOpPHBIX pPadoT,
KOTOpbIE B TporpamMme mo (u3nke oObEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeILHOTO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOy4aIOLUMHUCST YMEHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIIETOBAHMS
3aBUCHUMOCTEH (PU3MYECKMX BEIUYMH U IIOCTAHOBKY OIBITOB IO TPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yaeNseTcsd PpEUICHUI0 PAaCUETHBIX W KayeCTBEHHBIX
3anay. IIpu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJJaHHOU (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/aHUs HA
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIro IuKia. B kaOuHere (U3UMKU JOJKHO OBITh
HEe00XoaUMoOe J1abopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHeYMBaeT IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUUICCKUX TIPUMCHCHHM.

JlaGopatopHoe o00OpyIOBaHHE [JII YUYCHUYECKUX TMPAKTUYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

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

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

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie 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
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

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

JlocTikeHne 3TUX 1ielield 00ecreunBaeTCsl pelleHueM CIeAYIOIUX 3a/1a4d B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpPOBHE CPEHEr0 00IIero o0pa3oBaHus:



NpUOOpETeHUE  CHUCTeMbl  3HAHUM 00  00mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPO(DU3HKH,

dbopMupoBaHHEe YMEHUH TNPUMEHATH TEOPETUUYECKUE 3HAHUA s
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MpPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

OCBOEHHE CIIOCOOOB pEIICHUs pPAa3IUYHBIX 33Jad C SBHO 3aJaHHOMN
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CAMOCTOSTEIHLHOE
co3anve GU3NYECKON MOJEINH, aIeKBaTHON YCIOBHSIM 33/1a4H;
NOHMMaHUE (U3NYECKUX OCHOB M MPHUHILIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO
cpeay;

OBIIAJICHNE METOJaMH CaMOCTOSITEIBHOTO TUIAHUPOBAHUS M TMPOBEACHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
OIIpEIEeNICHUS IOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBUM NJIs1 pa3BUTHS YMEHUN IPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha usyuenue ¢usuku (0a30BbI YpOBEHb) Ha YpPOBHE CpPEIHEr0 OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 xnmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme Mo (Qu3MKe IMepeyeHb JTa0OpaTOPHBIX W
MPaKTUYECKUX PaOOT SBISIETCS PEKOMEHJAOBAaHHBIM, YUYHTENb JelaeT BBIOOD
MpOBENCHMUST JTa0OPATOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

COAEPKAHUE OBYUEHUSA

10 KIIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOI'0 IO3HAHUA
®usuka — Hayka o npupozae. HayuHbie MeTOIbl MO3HAHUS OKPYKAIOLIETO

MUpa.

Ponmp »skcnepuMeHTa W TEOpUM B MPOLECCE TO3HAHUS MNPUPOJBL.

DKCHEpUMEHT B (PUBHKE.

MonenvpoBanue (u3NYECKUX SIBIEHMM M mporeccoB. HayuHble TMIIOTE3BI.
dusnyeckre 3aKOHbI U TEOPUM. |'paHMIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u Mecto ¢usuku B GOPMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu



AHanoroBble W UUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYHUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUYKHM, MX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJIHWHAT.
CnoxeHue nepeMeeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABMkeHHue. ['paduku
3aBUCUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepEeMEIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOonHOe najzieHue. Y CKOpeHne CBOOOTHOTO MaICHUS.

KpuBonnHeitHoe  BMKeHUE. J[BUKEHHME  MaTepUaIbHOW TOYKHA IO
OKPY>KHOCTH C ITOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTIJIOBasi CKOPOCTh, TUHEWHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KEHUE CHAPSI0B, LIEMTHBIE U PEMEHHBIE MEpEIavun.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3ayX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne aBukeHUs Tena, OPOIIEHHOTO IMOJ yIJOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

Hamnpapnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3yueHre HEpaBHOMEPHOTO ABUMKEHHUS C LEIbIO ONPEIEICHUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBanre COOTHOIIEGHUSI MEXAY MYTSIMH, TPONJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHbIE paBHBIE MPOMEKYTKA BPEMEHU TMPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ippyammn  otHocutenbHOCTH  ['amwmes.  llepBeii  3akoH  HerotoHa.
NuepuuanbHble CUCTEMBI OTCUETA.



Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akon HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHbBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna Tsxkectd. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus, kauenust). Cuna tpenusi. Cyxoe
Tpenue. Cuma TpeHusl CKOJIbKEeHUs U cuiia TpeHus nokos. KosdduimenT tpenus.
Cuiia conpOTUBIICHHUS MPU JIBUXKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenpHOE M BpallaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpaumieHus. llnewo cumibl. YcnoBud
paBHOBeECHUS TBEPAOTO TEJIA.

TexHu4eckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBenue nHepUUU.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akoH HproToHa.

N3mepenune cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOIbEME U TIAJICHUH.

CpaBHEHHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUs TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuyenune nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMUX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAaIlICHUS.

Tema 3. 3akonbl coxXpaneHus 6 MexaHuKe

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUAbHBIX TOYEK.
NmnynbC CUlbl 1 U3MEHEHUWE HMIYJbCa Tejla. 3aKOH COXPAHEHUSI HMITYJIbCA.
PeakTuBHOE IBHIKCHHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunerndeckass sHeprus MaTepuaqbHOW TOUYKH. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTHUU.

[ToTeHunanbHas DHEPIUsl. [ToTeHunanbHas DHEPIHs yIpyro
nedopmupoBaHHo — npyxkuHbl.  [loTeHuuManpHass  SHepruss Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.



[ToreHunanbHble WM HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HEIOTCHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOM SHEPruu CHCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPYKUHHBIN IUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktrnBHOE BMXEHUE.

[lepexoq NOTEHIUATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAasATHUKOB.

HccnenoBanue cBsI3u pabOThl CHIIBI C U3BMEHEHUEM MEXAHMYECKOW IHEPruu
TeJla Ha IIPUMEpE PACTKEHUS PE3UHOBOIO JKI'YTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep IBUKEHUS U
B3aUMOJECUCTBUSA 4YacTUIl BemlecTBa. Moaenum CTpOEHHUsI Tra3oB, KUIKOCTEU H
TBEPIBIX TE U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemectBa. [locTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzMepenue. lllkana temneparyp
Llenbcus.

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOM TEOpUM HJACaTbHOTO Ta3za. AOCOJIOTHas TeMmIepaTypa Kak Mmepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs dvacTtul rasza. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe Menneneesa—Kianenpona.
3akon JlanbToHa. M3omponecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHUE M3OMPOIECCOB: H30TEpMa, H30X0pa,
n3o0dapa.

TexHuyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Monens OpOyHOBCKOTO TBUKEHHUS.

Mogaens onbita IlITepHa.



OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HWJCANbHOIO rasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, TaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMETPaMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U cIoco0bI €€ n3MeHeHus. KonnuecTBo TEIIOTh U pabota. BHyTpeHHsIs
HEpPrus  OAHOATOMHOTO  WJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3TyYCHHUE. Y IeJbHAS TEIIOEMKOCTh BELIECTBA.
KonruecTBo TEIIOTH NpH TEIIONEPEaAYE.

[Tonsitue 00 ammabatHoM mporiecce. I[lepBbili 3aKOH TEPMOJMHAMUKHU.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMmoauHamMuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mamuHbl.  [IpyHOUWNBI  JEWCTBHUS  TEIUIOBBIX — MAIIKH.
[IpeobpazoBanust ’HEpPrUM B TEIUIOBBIX MamuHax. KosdduiuueHT mnose3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT mMOe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAWIBHHUK, KOHAUITMOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEpPrHM Teja TMPHU COBEPIICHUH PaOOTHI: BBUICT
npoOku u3 OyTBUTIKM TIOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3Qupa B
JaTyHHOU TpyOKe MyTEM TpeHUs (BUICOJEMOHCTpALIHS).

W3meHeHne BHyTpEHHEN SHEpPruu (TeMIiepaTypsl) Tela Ipu TeIionepeiaye.

OnpIT 1m0 anauabaTHOMY pACHIMPEHHIO BO31yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopnenu napoBoil TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HN3mepeHnne yaenbHON TEIIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoont



[TapooOpazoBanue n koHzaeHcauus. Mcnapenue u kuneHue. AOCOIIOTHAs U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacelmeHHbI map. YienbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JaBJICHUSI.

Teépnoe teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOMUSI CBOWCTB
kpuctamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. [lnaBienue u
KpUCTaJUIM3anus. Y enbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHUYecKue yCTpPOMCTBA M MPAKTHUYECKOE NPHUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJI€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHusl U IJIaBJI€HUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpanus KpUCTAILIIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Pasznen 4. JaekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

ONeKTpu3aums TeN. OJIEKTpUYECKUM 3apsia. JlBa Buaa dIEKTPUUYECKUX
3apsnoB. [IpOBOIHMKM, OUANEKTPUKH W TOJYNPOBOAHUKH. 3aKOH COXPAaHEHMS
AIIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli 3IeKTPUYECKU 3apsia.
Onekrpudeckoe mnone. Hanpspk€HHOCTe  dmekTpuueckoro moiid.  I[IpuHuumn
CYIIEPIO3ULAMN DJIEKTPUUYECKUX TMOJIEN. JIMHUM HANpsKEHHOCTH DIIEKTPUYECKOTO
TIOJIS1.

Pabora cmm  amekrpocratmdeckoro  mousis.  Ilorenmuman.  Pa3sHocTh
MOTCHIMANOB. [IpOBOAHMKM © JNMINEKTPUKA B 3BJIEKTPOCTATUYECKOM MOJIE.
JndiexTpruyeckas IpOHUIIAEMOCTb.

DnekTpoéMkocTh. KongeHncatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLMI IEUCTBHUS JIEKTPOMETPA.

B3anmonencTBrue HadIEKTPU3OBAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.



[IpOBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IIJJACTHH, PACCTOSHUS MEXAY HUMH U AUICKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

ODJIEKTPUYECKOE CONPOTUBIICHHE. Y IEIBHOE CONPOTHBIIECHUE BEIIECTBA.
[locnenoBarenpHOE, TAPALIENBHOE, CMEIIAHHOE COCIMHEHUE TIPOBOIHUKOB.

PaGora oanexkrpuueckoro Toka. 3akoH Jlkoyns—Jlennma. MomHOCT
AIIEKTPUYECKOTO TOKA.

ONEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE COIMPOTUBJIECHHWE HCTOYHHKA TOKA.
3axoH Oma 11 oJIHOM (3aMKHYTOM) 35IeKTpuueckoi tenu. KopoTtkoe 3ambIkaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TemMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKMY. CobOcTBeHHas U IIpUMECHas MIPOBOJIMMOCTD
NoJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTpOoIUTHYECKas: AUCCOUALNS. DIEKTPOIH3.

DJIeKTpUUeCKU TOK B Ta3zax. CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
pa3psa. Momuus. [1nazma.

TexHuueckue yCTpOWCTBA U IIPAKTUYECKOE MPUMEHEHHUE: aMIIepMETp,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKH TOKa, OJICKTPOHArpeBaTEebHBIC MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIC TIPUOOPHI, TEPMOMETP COMPOTUBIICHNUS, BAKYYMHBINH JAHO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN TNO]I, TaTbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUiTbl TOKa U HaIIpSKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIONIEPEYHOTO CEYEHHUs M MaTepHuana.

CMemaHHOe COeIMHEHUE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3aMbIKaHUE
raJlbBaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCUMOCTb CONPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.



[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJUMOCTb BO3yXa.

OHOCTOPOHHSISI IPOBOIUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomoi

N3yyeHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIEKTPOABUKYILIEH CUJIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaOmronenue smexkTpoiusa.

MexnpeaMeTHble CBS3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 10 Kiacce oCylIECTBISETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumnores3a, (unyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runepOoia, UX rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B XKUBOUM npupoje, nuddysus, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUBI TEIUIONEPEIayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B dKUBOU MPUPOJIC.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBAa, MOJISIpHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU WU
ra3oB, JJIEKTPUUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJUTHYECKAs JHCCOLMALIMS,
rajibBaHHKa.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonoeus: npeoOpa3zoBaHKUE JIBM)KEHUH C HMCIOJIb30BAHHEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, MOMAIIUIHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHUKE (pakeTa, BOJAOMET U JIPyTHE€), ABUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOAUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHUN
MOJYYEHUs] COBPEMEHHBIX MaTepHaioB, B TOM YKCJIE HaHOMATepHalioB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, AJIEKTPOHArPEBATEIbHBIE npuodoPHI,
AJIEKTPOOCBETUTEIBHBIC PUOOPHI, TaThBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa
Tema 3. Maznummnoe noje. I1eKmMpPOMAZHUMHAA UHOYKYUA



IlocTtosnHple  MarHuThl.  B3amMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarautHoe mone. Bexktop MarHUTHOM HWHAYKUMH. [IpuHUOMO cCynepno3unuu
MarHUTHBIX mMoJiek. JInHMU MarHuTHOM MHAYKUMHU. KapThHa JMHUNA MarHUTHOU
WHIYKIWAH NOJISI TOCTOSIHHBIX MAarHuTOB.

MarautHOe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JIJIMHHOTO MPSIMOTO MPOBOAHUMKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBue NpoOBOJHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HampaBJIeHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaGoTa cuisl Jloperna.

SIBneHne HIEKTPOMArHUTHOM WHAYKUHMH. [IOTOK BEKTOpa MAarHUTHOM
MHAYKIUAHW. OJEKTPOABIXKYILAS CHJIAa HWHAYKUUAH. 3aKOH 3JEKTPOMArHUTHOU
nHaykuuu apanes.

BuxpeBoe nsiekTpuyeckoe IMoje. DJICKTPOABWKYIIAs CHiIa HWHAYKIHUH B
MIPOBOJAHUKE, IBMIKYILIEMCS MMOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuio Jlenua.

NHayKkTUBHOCTh.  fIBJIE€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAsd CHJIA
CaMOMHAYKIIHH.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE MOJIE.

TexHudecknue yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThI, BJEKTPOMArHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUIl, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISI.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME PIIEKTPOMArHUTHON UHYKIMH.

ITpasuno Jlenua.

3aBUCHUMOCTD 3JIEKTPOJBUKYILEH CHIIBI MHIAYKIHUH OT CKOPOCTU WU3MEHEHHUS
MarHuTHOTO ITOTOKaA.

SIBieHME CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MarHUTa HA PAMKY C TOKOM.



HCCJ’ICI{OB&HI/IC ABJICHUA BHGKTPOMaFHHTHOﬁ HHAYKIUH.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbIE KOJ1€0aAHUSA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KoJeOaHUs.
["apMmonunyeckue konedanus. [lepumon, vacrtora, amrumryga u ($aza KoyieOaHUU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MasTHUK. Y PaBHEHUE TapMOHUYECKHUX
kosneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHNYECKUX KOJICOaHHSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYEeCKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUUMX KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NOoTpedICHUE IIEKTPUUSCKOM
SHEPruM. DKOJIOTUYECKHE PUCKHU TMPU MPOU3BOJCTBE AEKTpodHEpruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJIeOATENbHON CUCTEMBI (MPYKUHHBIA WIN
MaTeMaTUYECKHI MasTHHK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenne pe3oHanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaAHUSI.

OcuunorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) ISt
AIIEKTPOMATrHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu MOCNENOBAaTEIbHOM COEIMHEHUU PE3UCTOPa, KaTYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUU AIEKTPONEPEaAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HccnenoBanre 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl rpy3a.

HccnenoBaHre MEPEMEHHOIO0 TOKa B LENM U3 IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 80JIHbL



Mexanudeckue BOJIHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacmpocTpaHeHuss U JJIMHA BOJHBL [lomepedyHble U MPOAOJIbHBIE BOJIHBI.
HUuTtepdepenius u iuppaxius MeXaHUIeCKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3YyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BekropoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakims,
uaTepdeperus. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI pagUOCBSI3U U TeNEeBUACHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoOCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaOnronenure cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJON U
YacTOTOM KOJIEeOaHUIA.

HccnenoBanne  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpaX€HHUe,
pesioMJICHUE, MOJspu3alus, udpaKius, uHTephepeHITHs.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. I[IpsMoIMHEWHOE pacHpoOCTpaHEHUE CBETA B
oxgHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne m3oOpakeHUi B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBETa. AOCOIOTHBIN MOKAa3aTeIh
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj I0JIHOIO
BHYTPEHHETO OTPaKCHHUS.

Hucnepcus ceera. CrnoxxHbIi coctaB Oenoro ceeta. [[ger.

Cobuparonie U pacceuBaromue JuH3bl. ToHkas nuH3a. DoKycHOE
paccTosTHUE W ONTHYECKas cujia TOHKOM JuH3bl. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelUYEHUE,
JaBaeMoe€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.



BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHUMYMOB B UHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakumst cBera. JlubpakumonHas pemeéTka. YCIoBUE HAOTIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE IPHUMEHEHHE: OYKH, JyIa,
doToamnmapar, NPOSKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PpaKIIMOHHAS pEIIETKA, TOJSIPOUI.

Jlemoncmpayuu

[IpsAMONTMHEWHOE paCIpPOCTPAHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckre mprudOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moielib CBETOBOA.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOona.

Hab6mronenune natepdepeHnm cBera.

HaOmronenue audpakiuu cBera.

HaGnronenue nucnepcuu cBera.

[TonyueHne cekTpa ¢ MOMOUIBIO MPU3MBI.

[Tony4yenue cexTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEHIETKH.

HabGnrogenue noasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepenue nokazaress npeioMIIeHUs CTeKJIa.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIeIHAJILHOM TEOPHH OTHOCUTEIBLHOCTH

['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CHEUHUATIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOJAYJSL CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEILHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpaLIECHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPrUs
MTOKOS.

Paznea 7. KBantoBasi pusuka
Tema 1. Inemenmol Keanmoeoii ONMUKU



®dotonbl. ®opmyna [lnanka cBs3u s3Hepruu HOTOHA C €r0 YACTOTOM. DHEprus
U UMIyJbe PoToHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dororddekra. Ypasauenue DitHITeHHA 111 PoTrodddekra. «KpacHas rpaHuiar
dboTtorpdexra.

JlaBnenue ceera. OnwiTel I1. H. JIebenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TNPUMEHEHHE: (HOTOIICMEHT,
dboTomaTYNK, COTHEUHAs1 OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHune W mOTIIOLIEHUE
(GOTOHOB MpU MEepexoje aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bujel
crieKTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMaA BOJAOPOA.

BonHoBsie cBoiicTBa yactull. Bosusl e bpoisist. KopnyckyisipHO-BOJTHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYXJCHHOE U3JIyYEHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OrnpenenieHue IJIMHBI BOJIHBI JIa3epa.

HaOmronenue TMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Hab6nronenue mMHeyaToro CexTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIIUE CIOXKHOCTh CTpoeHUs siapa. OTKpbITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa
paanoakTUBHOTO W3nydeHus. CBoiictBa anbda-, Oera-, TraMMa-U3ITydCHHUS.
Bisinue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monens sigapa ['eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.



Anbda-pacnaa. ONEKTpPOHHBIM M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3JIy4deHHE. 3aKOH PAJIMOAKTUBHOIO paclaja.

DHeprus CBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. Jle@ekT Macchl sapa.

Snepnseie peakuuu. [lenenue u cuHTE3 A1€EP.

SAnepusiit peaktop. Tepmosinepusiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
SAJIEPHOU DHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI IEPHOU SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HAOJIFOIEHHS U PETUCTPALIMN 3JIEMEHTAPHBIX YaCTHLI.

dynaamMeHTanpHbIe B3aUMOeHCTBUSA. EqMHCTBO (hr3nueckoit KapTUHBI MHpa.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
BunscoHa, siaepHblil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, 1abopamopmwvie pabomul

HccnenoBanue TpeKoB YacTUI] (110 TOTOBBIM QoTOrpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otansl pa3BuTUA acTpoHOMUU. [IpuKknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
ACTPOHOMHH.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkue 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

CosiHeuHas cucrema.

Cosnne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHUA W 3BE3L.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kilacc —
CBETHUMOCTBY». 3BE3Mbl IJIAaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTU. BHYyTpeHHee cTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiit [lyte — nHama TNanaktuka. [lonoxxenwe u nBuxenue CoJiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
rajakTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa66sa. Paz0oeranue rajiakTuk.
Teopus bonporo B3psiBa. PemmkToBOE U3ITyYeHHE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUH.

Vuenuuecxue nabnrooenus

HabGnronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN U ONPEIeNICHUs TTOJIOKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro NOyIIapus U IpKUe 3BE3IbI.

HaGmronenus B Teneckon JlyHsl, miianet, Miiednoro Ilytu.



O6001maroee MOBTOPEHHUE

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeIOoBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOW HAYyYHON KapTUHE MUPA, POJb (PU3HUUECKON TEOpUHU
B (GOpPMHPOBAHUM TIPEACTABICHUA O (U3UYECKOM KapTHHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABIICHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yyenue xypca ¢usuku 6a30Boro ypoBHsS B 11 Kimacce OoCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CM C KypcaMHM MAaTE€MAaTHKH,
OHOJOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumores3a, (uanyeckas BEIMYMHA, 3aKOH,
TEeOpusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPUUYECKHE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBI U HMX IMPOEKUUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
onpeiesIeHHE IOMAAU TUIOCKUX GUryp u o0béMa Tell.

buonoeus: »nektpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JBUKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
paaualy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAS] CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUS KPUCTALINYECKON PEHIETKH, CHEKTPAIbHBIN
aHaJu3.

l'eocpagusa: wmarHUTHBIE TIONMIOCAa 3€MJIM, 3aJIeKW MArHUTHBIX Py,
(boTOoChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonoeus: JHHUM DIEKTPONEPEAAY, TEHEPATOP IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, paaap, PaaAHUONPUEMHHUK, TEIEBU30P,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OIITHKA,
coJIHEeUHas barapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHoro mpeamera «Duswkay Ha YpOBHE CpPEAHETO OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOKHO OOECTICUUTHh JOCTIKEHUE CIETYIONNX
JUYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI



JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npeaMera « Pu3nkay AOTKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIeCTBa, pacHIUpEHUE KU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX TPaXJaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHONW OpPraHU3AlINY;

YMEHHE B3aUMOJICIICTBOBATH C COLIMATIbHBIMU HUHCTUTYTaMH B COOTBETCTBUHU C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUYEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIero (pu3n4ecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpeC K pa3iu4HbIM cdepaM MpodheCCUOHATBHOU NEATeIbHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (DM3UKON M TEXHUKOM, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpPa30BaHMIO B 00JIACTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS



C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUU 10 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOU JEATEIIBHOCTH, TIOTOBHOCTb B IIPOLECCE
U3ydeHUs  (QU3MKM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3oBble jornueckune geicTBUs:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LENU ACATEIBHOCTH, 33JaBaTh MMApPAMETPbl U KPUTEPUU HX
JIOCTHXKCHUS,
BBISIBJIATH  3aKOHOMEPHOCTM M IPOTHUBOPEYMS B  PAaCCMaTPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MAaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINIOJHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIFOUYEBBIMU IOHATHUSMH M METOAAMHU
buznueckoil HayKu;
BJIaJICTh HaBBIKAMH YYEOHO-UCCIIEA0BATEIBCKOW U MPOCKTHOU JEATEIIbHOCTH
B 00y1acTu (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY MOUCKY
METOJ/IOB pelieHusi 3aad (HU3NIECKOTO CONEpKaHUS, MPUMEHEHUIO Pa3IMIHBIX
METOJIOB IO3HAHUS,
BJIAJICTh BHUJAAMHU JEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHHUS, €ro
WHTEpHpETalU, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX
CUTYallMsIX, B TOM YHCJIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (DU3UKH;



BBISBJISITh TNPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHS, HaXOJIUTh apryMEHTHI JJI JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh MapaMeTPhbl U1 KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE PEIICHHWs 3a7addl  pPe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIC 3a7a4dl B 00pa30BaTEIbHOU
NEeATEeTLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (DU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIlUSIM, OIIEHUBATh MPHUOOPETEHHBIHN OIIBIT;

YMETh TEPCHOCUTh 3HaHWA TI0 (HU3WKEe B TPAKTUIECKYIO 00JaCTh
KU3HEACATECITHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IMIPEAMETHBIX 00JIacTei;

BEIJIBUTATh HOBBIC HJICH, TPEIaraTh OpUTHHAILHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCHHS MHGOpPMAIUU (PU3MUECKOTO COACP)KAHHS M3
HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh ITOMCK, aHAJIHU3,
CUCTEMATHU3AIMI0 W WHTEPIPETANNi0 WHGOPMAIIUN Pa3IUYHBIX BUAOB U (GopM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIIMOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX H OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/laBaTh TEKCTHl (DU3UYECKOTO COJEpKAaHMUS B Pa3IU4YHBIX (opmarax ¢
y4éTOM Ha3zHAYCHUS WH(POpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy TIpEICTaBICHHS ¥ BU3yaJTU3aIUH.

KoMMyHHKaTHBHBIE YHHBepPCcAIbHbIE YueOHbIe JeliCTBUS:

OCYIIECTBIATh OOIIEHWE Ha ypokax (U3UKK W BO BHE-YPOUHOH
JeSITEIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyallMd W CMATYaTh
KOH(JIUKTHI;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIIOIH30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIWBUIYaTbHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJIbl COBMECTHBIX ACHCTBHIM C y4€TOM OOIIMX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



OPUHUMATh L€ COBMECTHOM  JI€ATENbHOCTH, OpraHHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YaCcTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
oOIIMiA pe3ysbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE IPOEKTHI, OLEHUBAThb HAEU C TO3ULIMH HOBU3HBHI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE e CTBHUS
Camoopranusauus:

CaMOCTOATENILHO OCYIIECTBIISTh MMO3HABATEIIbHYIO JIEITEIbHOCTh B 00JacTH
GU3NMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacuMpsATh paMK{ y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JaCTH
(U3UKH, TOCTOSTHHO TIOBBINIATH CBOK 00pa30BaTeIbHBIN U KYJbTYPHBIH YPOBCHb.
CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIeKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBI B NESTEIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  peIeKCMH KAk  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHMUI;

WCITIOJIB30BATh MPUEMBI PeIICKCUU ISl OLICHKU CUTYyalluH, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEUICHUS MO HUX
CHUKEHMUIO;

OpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NEeSATEeTbHOCTH;

MPUHUMATh Ce0s1, TOHUMAs CBOU HEJIOCTATKU U JIOCTOMHCTBA;



IPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mpouecce nOCTHKEHUS JIMYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTrPAMMBI
no (usuKe A8 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPUIEHCTBYETCS SMOLHUOHAIIbHBIN WUHTEJUIEKT, PEANOJIararoIIHii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHHUS, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCSI K
AMOIMOHAJILHBIM U3MEHEHHUSM U MIPOSIBIIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHUE IEHCTBOBaTh HMCXOJd W3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIIECHUS, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKITIOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTbh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0Oa30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESITEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEpLHUAJIbHAS CUCTEMa OTCUETa, aOCOIOTHO TBEPAOE TEJO,
WJICAIIBHBIN Ia3, MOJEIIM CTPOCHUS Ia30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pPelIeHnH (PU3NIECKUX 3a/1a4;

pacrno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHHMS BEIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKEHUE, CBOOOJHOE TaJeHre TeJ, IBMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3aumMojeicTeue Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKIECHUH ), TETLNIOBOE
paBHOBECHE, WCIIAPEHHUE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AluUs, KUIICHHE,



BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHUE JABJICHUS T'a3a [PU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIYy IapaMeTpaMu COCTOSIHHMA Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPS/IO0B;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHYeCKasi PHEprus, MOTeHIMATIbHAS dHEPTUs, MEeXaHU4ecKas
paboTa, MexaHMYecKass MOIIHOCTh; MPH ONUCAHWK NPaBUIBHO TPaKTOBAThH
(GU3MYECKUI CMBICT HMCIOJB3YeMbBIX BEIMYMH, WX OO0O3HAYCHHUS W CIUHUIIBI,
HaxXoJUTh (OPMYJIBI, CBSA3BIBAIONIUE MAHHYIO (U3UYECKYIO BEIMYUHY C APYTUMHU
BEITMIMHAMU;

ONKCHIBATh M3YyUYEHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBAApaTHIHAS
CKOPOCTHb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, padboTa Trasa,
KOO (PUIIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
00O3HAaUEHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(GU3UYECKYO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OIMCHIBATh U3YUYCHHBIE ICKTPHUCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHEC
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BETUYMHBI: AIEKTPUUECKUIN 3apsi,
IEKTPUUECKOE TM0JIe, HAMPSXKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMBIX
BEJIMYMH, WX OOO3HAYCHHS W CIWHHMIIBI;, YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINC
JTaHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BETHYNHAMH,

aHATM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YsS (PU3NUECKHE
3aKOHBI M MPUHIMILL: 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HetoToHa,
3aKOH COXpaHEHUsS MEXaHMYCCKOW DSHEPrHH, 3aKOH COXPaHEHUS HMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOIOTHOM TeMIlepaTypoH, MepBbIii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHUS
AIIEKTPUYECKOTO 3apsiaa, 3akoH KyloHa, Tpw 3TOM pa3inyaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKECHHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIAIBI JCHCTBUA MAIlMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI 10 MCCIENIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MIPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM



dbopmynupoBath mpobiieMy/3agadyy M TUNOTE3y Yy4eOHOro DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBIIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO W3MEPEHUS W HMCIOJIB30BAaTh W3BECTHBIC
METO/Ibl OILICHKU MOTPEIIHOCTEN U3MEPEHHU;

UCCJENOBATh  3aBUCUMOCTH  MEXKIY  (PU3MYECKHMMH  BEJIMYMHAMH  C
WCITOJIb30BAHUEM TIPSIMBIX H3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBAaTh PE3YyIbTATHl TMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/JIC TAOJINII ¥ TPa(pUKOB, AETIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBaHNUS,

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOro OKCIEpPUMEHTa, Y4eOHO-UCCIIENOBATEILCKOW U MPOCKTHOU
JEATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOaMMBIC NI €€ PEIICHHs, TPOBOIUTH PACUEThI M OIEHUBATH PEATTLHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UIESCKOW BEIIMYNHBI,

peraTh KaueCTBEHHbBIE 3a/1a4d: BICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXIACHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TPU  pEIICHHMH  yd4eOHbIX  3aJad  COBPEMCHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YYCOHOW M HAYYHO-TIOMYJISIPHON HMH(POPMAINH, TTOTYIYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJNUTH MIPUMEPHI BKJIaJla POCCHHCKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUpPAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpalleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHCHUS 30POBbS M COOJIOICHUS HOPM 3KOJIOTHYCCKOTO
TOBEJICHUS B OKPYKAIOUIEH Cpele;

paboTaTh B TpymNIe C BBINOJHEHWEM Pa3IUYHBIX COIUAIBHBIX POJIeH,
IUIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO paCHpenemsiTh OOS3aHHOCTH U
IUIAaHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIIEHHE pACCMAaTPUBAEMOM IIPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHHUIA:



JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHONW TEXHHKU M
TEXHOJIOTUH, B MPAKTUYECKOU NESITCIBHOCTH JIIOAEH, I€JTOCTHOCTh U €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
TOYCHHBIN AJICKTPUUECKHUHN 3apsl, JIyd CBETa, TOUCUHBIH MCTOUYHHMK CBETA, sAepHas
MOJIE/Ib aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sjapa MpU pelieHuu (U3UISCKUX
3amay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN W KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MIPOBOJTHUK C TOKOM U JBIDKYIIMKCS 3apsfl, AJICKTPOMArHUTHBIC KOJCOaHWS W
BOJTHBI, TPSMOJIMHEHHOE PACIpPOCTPAHCHHUE CBETA, OTPaKCHHE, MPEIOoMIICHHE,
uHTepdepeHus, audpakuus W MNOJSpU3alUsg CBETa, JUCIEPCUs CBETa,
dbotoanekTpudeckuii 3pdext (poTodrddeKT), CBeTOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U MCKYyCCTBEHHAas

PaIUOaKTUBHOCTD;
OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PJICKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  Pa3JIMYHBIX  Cpel) U

AIIGKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), HUCIMONB3YsAd (PU3NYECKUE BEIUUYHMHBIL:
DIEKTPUYECKUI 3apsl, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
WHIYKIHUS MAarHUTHOrO TMOJsA, cuia Ammepa, cuna JlopeHia, MHIYKTHBHOCTH
KATYILIKH, DHEPrus JJIEKTPUYECKOr0 M MAarHUTHOIO IIOJIEH, IEPUOJ M YacToTa
KoieOaHul B KoJeOAaTeIbHOM KOHTYpe, 3apsl W cuja TOoKa B Ipolecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsSTHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATH (PU3MUYECKHIM
CMBICJ HCIOJIb3yEMbIX BEJIMYMH, UX OOO3HAYEHUS M EIUHUIIBI, YKa3bIBaTh
(bopMyIbl, CBS3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJIIMYMHAMU;

ONMUCHIBATh H3YyYCHHBbIE KBAHTOBBIE SIBJICHUA W IPOLECCHI, HCIIOIb3YS
bu3nyeckue BEIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPUOJ NOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX S7€p, MpPH OMUCAaHUM MPABUIBHO TPAKTOBATh (PUIUYECKHI CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHS W EIUHMIIbI, YKa3blBaTh (HOPMYJIbI,
CBSA3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BeJIMYMHAMU,
BBIYHCIIATH 3HAUEHHE (PU3NUECKON BETMYNHBI



aHAIM3UPOBaTh (PU3UYECKHE TMPOIECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MMOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHHUS TPOBOJHUKOB, 3aKoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHON
WHIYKIUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHUS] DHEPruH, 3aKOH COXPAaHECHHsS] MMITYJbCa, 3aKOH COXpPaHEHUs
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOT0 4YMclia, MocTynatel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YeCKOE BBIPAXXECHHE M YCIOBUS (TpaHUIlbl, OOJACTH)
PUMEHUMOCTH;

OTIPEJICIISTh HAMIPaBJICHUE BEKTOPA UHIYKIIMA MAarHUTHOTO TOJISl TPOBOJIHUKA
C TOKOM, cuJibl AMIiepa u cuibl JIopeHua;

CTPOUTh UM OIHCHIBAaTh H300paXKEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUH U
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSMBIX W KOCBEHHBIX H3MEPEHUM: IPU 3TOM
dopMynupoBarh mpoOieMy/3ajady M TUIOTE3Y Y4YEOHOro HKCIEPHUMEHTa,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO O0OpYIOBaHUsS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BBIBOHI,

OCYILECTBIISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, MPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUN;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
OpSIMBIX  M3MEPEHMIA: TpPU OSTOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHUpOBATH
pe3yabTaThl MOJTYYEHHON 3aBHUCHUMOCTH (PM3MYECKUX BEJIMYMH B BHUJAE TaONIULl U
rpaduKoB, AenaTh BEIBOABI MO pe3yjIbTaTaM UCCIIeI0BaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIEAOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOICTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (POPMYJIbI,
HEOOXOJMMbIE ISl €€ pelleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJy4YE€HHOT0 3HauUeHUs (PU3NUECKOIN BEININHBI;

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYX ACHUN C OMOpO Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
busnueckue BICHUS;



HCIIOJIb30BaTh npu penieHuu Y4EOHBIX 3a71a4 COBpPEMEHHBIC
HH(pOpPMAITMOHHBIE TEXHOJIOTHH JIJISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJCTaBIICHUS y4eOHOW U HAYYHO-TIOMYJSIpHOW MHGOpPMAIIUU, IMOJTyYSHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyto HH(popmaIuio;

OOBSCHATh TPHUHIUIBI JCHCTBUS MAIIMH, NPUOOPOB M TEXHUYCCKHUX
YCTPOMCTB, pa3audaTh yCIOBHS UX 0€30MacHOTO MCIIOJIb30BaHUS B MMOBCEIHEBHOM
JKU3HH;

MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHWE MPOIIECCOB OKPYKAIOUIETO MHUpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

HCIIOJIB30BaTh TCOPETUYECKHE 3HAHMSA MO (U3MKE B IMOBCETHEBHOW >KU3HH
JUIs1 obecrieueHrss 6€30MacHOCTH MPU OOpAIIEHUH ¢ MIPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMHU, JJIsI COXPAHEHUS 3J0POBbSI U COOIIOJICHUS] HOPM SKOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTe B Tpynme C BBHIOJIHEHHEM pPa3JIMYHBIX COIMAIBHBIX PpOJICH,
IJIAaHUPOBaTh palbOTy TPYIIIBI, pPaAIMOHAIBLHO pacHpeacsTh O0O0S3aHHOCTH U
IJIAHUPOBATh JACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJC€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoxka Kontpoabubie IlpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeTZK bl HO?I,)H:HI/DI 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHn4eckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIUHENHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHune. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBrm>keHre MaTeprabHON TOYKH I10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCcTH ["anuies. 1 bubnnorexka [JOK



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

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cynepro3uiuu cuwi. Bropoii 3akon bubmmorexa [JOK
yHep t ' P . https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuanbHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TshxecTH. [lepBas kocMuueckas bubamorexa LOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduument tpenus.

13 Cuia Czn OTHBnefnq; pu BI/I)Pi(CHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas 3HEPTUs YIPYTo
neOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3MHOBOTO KI'yTa

KonTtponsHast pabora o Teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPaHEHUS B MEXaHHUKE)

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlecTBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kinaneiipona
27 3akoH JlambToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOJIMHAMHYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KommuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo0.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOI0THAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [TOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOWCTB KpHUCTAJLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbIE MaTepHAITBI
[InaBrneHue M KpUCTAIIU3AIINS.
43 VnenbHas Tel'IJ'II())Ta HJ'IaBJ'IeII;I/ISI bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaHeHHe TEMoBoro bananca https://m.edso0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOcb6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmnorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3apsi0B. 3aKOH
47 Kynona. ToueuHbIN 2JIEKTPUIECKHAI bubmmnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moust. ITorenman. PasHocts bubmmorexa [TOK
) AT, https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT 0CTATUYECKOM noie bubmmorexa [IOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnexTpoéMrocTh. KoHInencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsyKeHHOIO bubmmorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKast 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOM)
aneKkTpudeckoi uenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/1C ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOJIUMOCTh

DNEKTPUYECKUH TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

61

[ToynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAUMOcTh. CBOMCTBa
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUM TOK B paCTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosiTenbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEbHBIN pa3psa. MonHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no Teme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
no temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOericTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa [IOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

HWHIAYKIUH. 3aKkoH BHCKTPOMaTHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykiuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «Marautoe
noJie. DNEeKTPOMarHuTHasE MHAYKIUS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

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

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienre sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus

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

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICHCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U
HaIpsKEeHUs

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

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCETHEBHOM
KA3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



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 1 ckopocTs. [llkana bubmmorexa LIOK
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

Jlaboparopnas pabota

31 «MccrnenoBanue cBOCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnas
pabota «Habmonenue aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue mmorera L
https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprus U UMIYJIbC PEISITHBUCTCKOM Bt OK
38 gacTullbl. CBSI3b MaCChI C YHEPTHEH U nommoreka I
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



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
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddexra. YpaBHEHHE
42 BﬁHmTegI)Ha .]'qu)l(b(i)OTOB(l)(geKTa bubmorexa LOK
g i https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potosddexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudeckoe ACHCTBUE bubmorexa HOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(dhoToseMeHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu bbmmorexa [TOK
POHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bu6nmorexa LIOK
47 IT b
OCTyIaTRl bopa https://m.edsoo.ru/ff0d0afa
Hznyyenne u noriomieHue (oTOHOB
48 II I/I};'Iqe eXx0/Ie aTOMEIlH co Hi‘o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOiicTBa yacTull. BoHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaAnO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SnepHble peakuuu. SnepHbii
peakrtop. [Ipo6iiembl, IEPCICKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIAEPHON
SHEPreTUKHU

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/pl HaOM01eH!s U
pPErucTpanyy dJIEMEHTapHBIX YACTHLI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(u3nYecKoil KapTUHBI MUPa»

Bun 3Bé3anoro neba. Co3pesaus,
SIpKUE 3BE3/bl, IIJIAHETHI, UX BUIUMOE
neuxeHue. ColnHeuHas cucreMa
Comnaue. CoyiHeuHast akTUBHOCTb.
Hcrounuk sHeprun CosHuA U 3BE3 ]

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



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

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomtounu CoJiHIa U 3BE3]T

Muneunsbiit [1yte — Hama ["anakTuka.
TTonoxenue u nBuxxenne ConHIila B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TaJIAKTUK

Bcenennas. Pa3z0oeranue rajgakTuUK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nyyeHue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHN

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIUAIBLHON 1
THUYECKON cdepax NesITeIbHOCTH
YeJoBeKa

O6o6maromuit ypok. Poib u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GOpMHUPOBAHUU
MpEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




O6o06mraromuii ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMaruHuTHast MHIYKIUS
PesepBHblii ypok. Ontrka. OCHOBBI

67 CHEIHAILHON TeOpUuun 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHThI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O MIPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUVISA YYEHUKA
o ®dwusuka, 10 xkmacc/ Mskumes I'.51., byxosnes b.b., Corckmit H.H. mox
penakmuent IlapdentreBori H.A., AknuonepHoe oOmiectBo «M3maTenbcTBO
«IIpocBenieHue»
° ®dusuka, 11 knace/ Makumes I'.JI., byxoenes b.b., Uapyrun B.M. nox
penakmuent IlapdentreBoit H.A., AknuonepHoe oOmiectBo «M3maaTenbcTBO
«IIpocBenienue»
o OnektponHoe npunoxenue (DVD) k yueOnuky Mskumesa I'.41.,
byxoBuesa b.b., Corckoro H.H. (mox pex. [lapdentbenoit H.A.)
o OnextponHoe mpwioxkenue (DVD) k yueOnuky Msakumesa [.51.,
byxosnesa b.b., Uapyruna B.M. (o pen. [lapdentreBoit H.A.)
o [Hupposas nadopatopust «dusuka»

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

° ['.4. Mskumes, b. b. byxoBues, H.H. Corckuit ®uzuka 10 k. Ousnka
10 xnmacc. bazoBblii u yrayOJeHHBIM ypoBeHb. YueOHHUK. MockBa.
[Ipocsemenne, 2020

° 4. Mskumes, b.b. ByxoBues, B.M. UYapyrun ®Pusmka 11 knacc.
ba3oBslit 1 yriyosieHHbIi ypoBeHb. YueOHuK. Mocksa. [Ipocsemienue. 2020

o A.Il. PeimkeBuu. COopHuK 3amau no ¢usuke. Mocksa, dpoda, 2005 -
2019 r.

o Coopauk 3amauy mo ¢uszuke mig 9 — 11 xmaccoB. CocraButens ['.H.
CrenanoBa. M.: «IIpocBemenue», 1996 r.

o HO.A. Caypos. ®uszuka. [loypounsie pazpaborku. 10 xmacc. [Tocobue
U1 001Ie00pa3zoBaTeNbHBIX opranu3anuii. Mocksa. [IpocBemenne. 2015

o FO.A. Caypos. ®usuka. [loypounsie pazpadborku. 11 knacc. [Tocodue as
0011e00pa3oBaTeNbHbIX OpraHu3auuid. ba3oBblii M YIIyOJI€HHBIA YpPOBEHD.
Mockaa. [Ipocsemenne. 2017 r.

o COOpHHK TECTOBBIX 3aJaHUM ISl TEMATUYECKOTO U UTOTOBOTO KOHTPOJIS.
®usuka 10 knace. M.: «Antennext-Lentpy», 2004 r.

o C.M. Anppromeuknn, A.C. CnyxaeBckuil. ®Puzuka. «KoHCTpykTOp»
CaMOCTOSTENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kacchl.

o [Tocobue mst yauteneii. M.: [Ipocsemenue, 2010



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

HNuTepHeT-pecypcol

e bubmoreka I{OK https://m.edsoo.ru/ff0d1784.

e VYpoxku o yaeOHOMYy nipeamety "dusuka” https://apkpro.ru/

e KomrekcHbI 00pa3oBaTebHbIN MaTepral no Gu3nke
https://www.mgpu.ru/

KPUTEPUU N HOPMbI OIEHUBAHUSA OBYUYAKOIIIUXCSI 11O
®I'OC COO YYEBHOI'O IPEJIMETA «®U3UKA. BA3OBBIN
YPOBEHb»

https://edsoo.ru/wp-content/uploads/2023/12/mp_oczenka fizika.pdf
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