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INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢uszuke 0a30BOrO0 YpPOBHSI HAa YPOBHE CpeAHEro OOIIEro
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHUM M TpeOOBaHUN K pe3yibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM HpOrpaMmsl, IpeacraBieHHbIXx B PI'OC
COO, a Ttakxke ¢ yuérom denepanbHOl pabouel MporpaMMbl BOCIHTAHHUS U
KOHUENUMU MpenojaBaHus ydyeOHoro mpenmera «®dusmka» B 00pa3oBaTENbHBIX
OpraHu3alusax Poccniickon denepanum, peanu3yrommux OCHOBHBIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMmbl 1o (U3UMKE HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTHHBI MHupa oOydarommxcs 10—-11 xkmaccoB mpu
oOyueHuu ux ¢Qu3nke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-IEATEIIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByer TpedboBaHusiMm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pE3YJIbTaTaM
oOyueHus, a TaKXKe YYUTHIBAET HEOOXOJUMOCTh peaU3alMi MEKIPEIMETHBIX
CBsi3e (U3MKH C €CTECTBEHHO-HAyYHBIMH Y4E€OHBIMH TMpenMeramu. B Heit
OIPENEISIFOTCS OCHOBHBIEC LIENHM WM3Y4YEHMs] (PU3UKKM HA YPOBHE CPEIHEr0 OOIIEro
00pa3oBaHus, IIAHUPYEMBIE PE3YbTAaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TpeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma o (pusnke BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOCHHUS Kypca PU3nuKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAAM 00y4YEeHHUS,;

e cojaepxkaHue yueOHoro npeamera «dusukay» 1o rogaM o0ydeHus.

®du3rka Kak Hayka O HamOojee OONIMX 3aKOHaX NpPHUPOAbI, BbICTyNas B
Ka4yecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJal B CUCTEMY
3HaHMi 00 okpyxkaromeM mupe. [IkonbHbINA Kype pU3MKN — cucTeMooOpa3yrouuil
JUIS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (DPU3MUECKHE 3aKOHBI
JeXaT B OCHOBE IPOLIECCOB M SIBJICHUM, H3y4aeMbIX XUMUHEH, Ouosoruei,
dbuzmyeckor reorpadueit M actpoHomuei. Mcmonb3oBaHME U AKTUBHOE
npUMeHeHHe (U3MYECKUX 3HAHUM  OmpenenseT XapakTep M pa3BUTHE
pa3sHOOOpAa3HbIX TEXHOJOIMH B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOCHMS
KOCMOCa, IOJIyYEHHs] HOBBIX MaT€pHalIOB C 3aJlaHHBIMU CBOWCTBAMHU M JIPYTHX.
W3yuyeHne (QU3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa OOydaroluxcs, B (OPMHPOBAHHE YMEHHH MNPUMEHSTH
Hay4HbIA METOJI IO3HAHUS MPU BBITIOJHEHUN UMH Y4E€OHBIX UCCIIEI0BAaHUN.

B ocHOBy Kkypca (u3MKM [ YpOBHS CpEQHEro oOIero oOpa3oBaHMs
NOJIOKEH pAJ HUACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPHUHIMUIBL €ro
OCTPOECHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHYECKHU
3aBEepPIIEHHBIM, OH COJIEPIKUT MAaTEepHaN U3 BCEX pa3/iesioB (GM3MKU, BKIIOYAET KaK
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (GU3UKU
00beIUHEH BOKpPYr (Qusnueckux Teopui. Beaymum B Kypce sIBIsSETCS
dbopMUpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pWH, BEIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuszanusi mpenanonaraeT HUCIOJIb30BaHUE
T'YMaHUTApHOTO TMOTEHIHANA (DU3NYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUS
bu3ukm ¢ pa3BuTMEM OOIIECTBa, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHUYECKUMU TTPOOIEMaMH.

Hoes  npuxnaonoti  nanpasnennocmu. Kypc ¢us3ukn mpeamosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHUYECKHX U TEXHOJOTMYECKHMX MPHUIIOKEHUN
V3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanu3yercss TOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICP)KAaHMSI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHWKH M TEXHOJOTHH, a TakXe OOCYKICHHUS
po0JIeM paIrMOHAIBHOTO MIPUPOIOTIOIB30BAHUS M IKOJIOTUYECKON 0€30MacHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMU Kypca (U3MKM Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISOTCA Guznueckue Teopuu (popmMupoBaHHUE MPEACTABICHUA O
CTPYKTYpE MOCTPOCHUSI PUINYECKON TEOPUH, PO (PyHIaMEHTAIbHbBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABIEHUAX O IMPUPOJe, TIpaHHIlAX
NPUMEHUMOCTH TEOpHM, JUIsl OMNHCAaHUS ECTECTBEHHO-HAYYHBIX SBJICHUN H
MIPOLIECCOR).

CHUCTeMHO-IEITeIbHOCTHBIN MOAX0/ B Kypce (PU3MKH peau3yeTcs MPexKIe
BCEro 3a CUET OpPraHu3aluy 3KCIEPUMEHTANBHON JAESITEIbHOCTH O00Yy4aroUuuxcs.
Jlnst  6a3oBoro ypoBHS Kypca (U3MKH — OTO HCIHOJIb30BAHHE CHCTEMBbI
(bpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB W JTAOOpPAaTOPHBIX PpadoT,
KOTOpBIE B Mporpamme no ¢usnke oObEAUHEHBI B OOIIMI CHUCOK YYEHUYECKUX
MPaKTHYECKUX paboT. BeijeneHue B ykazaHHOM MepevHe JIaOOpaTOpHBIX padoT,
IPOBOJMMBIX JJIA KOHTPOJS M OLUEHKH, OCYHMIECTBISECTCS Y4YaCTHUKaAMU
00pa3oBaTeNbHOTO TMpolecca HCXOAsd U3 OCOOCHHOCTEW IJIAHUPOBAHUS U
ocHamieHus kaOunera ¢usuku. Ilpu »>TOM oOOecrmeunBaeTcs OBIAJACHHE
OOyJarOMIMMUCS YMEHHUSIMU MPOBOJIUTH KOCBEHHBIE W3MEPEHUS, MCCIEIOBAHUS
3aBUCUMOCTEH (DU3UYECKUX BEIUYMH M TIOCTAaHOBKY ONBITOB IO MPOBEPKE
MPEMNJIOKEHHBIX TUIIOTE3.

Bonbioe BHMMaHUE YAENSETCS PEIICHUI0 PACUETHBIX W KauyeCTBEHHBIX
3anay. Ilpu 3TOM A1 pacu€THBIX 3a]a4 MPUOPHUTETOM SIBIISIOTCS 33Ja4d C SIBHO
3aJlaHHON (PU3MYECKON MOJIETIBIO, TIO3BOJISIONINE MPUMEHSTh U3YUCHHBIC 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 paszfeia Kypca, TaKk U HHTETPUPYS 3HAHUS W3
pasHbIX pa3zenoB. [ KadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJjaHUs Ha
O0OBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKpYKalolleH
KU3HU, TpeOyrolue BbIOOpa (PU3MUECKOW MOJETH Il CUTYallud MPAKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuanbHO-
TEXHHYECKOMY O0OecleueHn0 y4eOHoro mporecca 0a30BbI ypOBEHb Kypca
(bU3UKH HA YPOBHE CPEIHET0 00Iero 00pa3oBaHus JOJDKEH U3ydaThCs B YCIOBUSIX
MPEIMETHOTO KaOWHeTa (PU3UKH WM B YCJIOBHUSX HWHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HaydHOro Iukia. B kaOuHere (U3MKKM TODKHO OBITH
HeoOxoauMoe J1abopaTopHOe OOOpYydOBaHUE Ui BBINOJHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUUECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpanimoHHoe o0opynoBaHue (HOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTM U  OOECIEYMBAET IOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (PU3UKE KIIIOYEBBIX JIEMOHCTPAIMA IS
WCCIICIOBAaHUSI  M3y4aeMbIX  SIBJICHUH ©  MPOILECCOB, ODMIUPHUYCCKUX U
GbyHIaMEHTAIILHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe 000pydOoBaHUE [JIsi YUYEHHUECKHUX MPAKTUUYECKUX padoT
dbopMupyeTcst B BUAEC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTCs B pacuére
OJTHOTO KOMIUICKTa Ha JAByX oOOydaromuxcs. TemMaTH4ecKue KOMILICKTHI
71a00paTOpPHOro 00OPYAOBAaHUS JIODKHBI OBITh IMOCTPOSHBI HAa KOMILJICKCHOM
UCIOJIb30BAaHUM AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE IIU(POBBIX J1AOOpATOPHIA.

OCHOBHBIMH TIETISIMH M3y4deHUsT (PU3UKH B 0OIIEM 00Pa30BaHUU SBISIOTCS:

e (opmupoBaHHe HHTEpeca W CTPEMIJICHHS OOYyYalOIIMXCS K HAYIHOMY
U3YYCHUIO TPUPOJBLI, Pa3BUTHE WX HWHTEIUICEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUI O HAYYHOM METOJIE MO3HaHUs U (HOpMUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa HU3Y4YCHHS
OCHOB CTPOSHHUS MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

e (QopmupoBanne ymeHUW OOBSCHATH SBICHUS C HCIOJB30BAaHUEM
bu3MUecKUX 3HAaHUIN U HAYYHBIX J0KAa3aTEIbCTB;

e (opmupoBanme mpeACTaBICHUN O poid (PU3WKH I Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM.

JlocTmwkeHne dTUX TieNield 00ecTeurnBaeTCs pelIeHUEM CICIYIOMUX 3a7ad B

npoliecce U3ydeHus Kypca (pU3uKy Ha YpOBHE CPEAHEro 00IIero 00pa3oBaHus:



e TMpUOOpPETEHHE  CHUCTEMBbl  3HaHMH 00  o0mwMx  (U3NUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUsIX, BKJTIOYAsI MEXaHHKY,
MOJIEKYJSIDHYIO  (DU3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DH3UKY U
AJIIEMEHTBI aCTPODU3UKH;

e (opmupoBaHme yMEHUH TPUMEHATH TEOPETUYCCKUE 3HAHWS IS
OoOBbsicHeHUs (DU3UYECKUX SIBICHUM B TPUPOJAE U JJS TNPUHATHUSA
MIPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

e OCBOGHHME CIOCOOOB pEHIEHUs pa3IUMYHbIX 337ad C SIBHO 3aJIaHHOMN
dusnyeckoil MoJIeNblo, 3a7ad, IMOJPa3yMEBAIOIIUX CaMOCTOSITEILHOE
co3ianue PU3NYECKOr MOJIENH, aIeKBaTHON YCIIOBUSIM 3a/1a4U;

e TMOHUMaHHUE (UBMYECKUX OCHOB W TPHUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTHIECKUX MTPOIIECCOB, UX BIMSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBJAJECHHE METOAAMHU CaMOCTOSTENBHOIO IJIAHUPOBAHMS WM IMPOBEICHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHaJlM3a M HUHTEpHpeTanuu HHGOpMaIuu,
OIpPEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

e CO3JaHUE YCIIOBUW IJISl Pa3BUTUSA YMEHUU MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIBbHOCTH.

Ha wusydyenue ¢usuku (0a30BbI ypOBEHb) Ha YpOBHE CpPEIHEro OOIIEro
oOpa3oBanus orBoautTcs 136 yacoB: B 10 kimacce — 68 4acoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemseiii B mporpamme 1o (U3UKE TMepeueHb JIa0OpPaTOPHBIX H
MPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JeaeT BbIOOD
IIPOBEJICHUST JTA0OPATOPHBIX pPabOT W ONBITOB C YYETOM HWHIWBHIYATbHBIX
0cO0EHHOCTEN 00YyJarOIINXCS.



COJEPXAHUE OBYYEHUA
10 KVIACC

Pa3gen 1. ®u3uka v MeTOAbI HAYYHOI O IIO3HAHUS

®usnka — Hayka o npuponae. HaydHble MeTOAbI MO3HAHUS OKPYKAIOIIETO
mupa. Poib 3KCnepuMeHTa W TEOpUM B TMPOIECCEe IO3HAHUS MPUPOJIBIL.
DKCHepUMEHT B (PU3HKE.

MonenupoBanre (GU3HUECKUX SBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
du3MYeCKUe 3aKOHbI U TEOPUH. ['paHUIlbl TPUMEHUMOCTH (DU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpPA, B MPAKTUYECKON JEATEIbHOCTHU JIIOJICH.

Jlemoncmpayuu

AHanoroBele U UHUQPPOBbIE U3IMEPUTEIIbHBIE TPUOOPHI, KOMIIbIOTEPHbBIE
TATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JBUYKEHHS.
Cucrema orcué€ra. Tpaekropus.

[lepemerienne, CKOpPOCTb (CpemHsiE CKOPOCTb, MTHOBEHHAasi CKOpPOCTh) U
YCKOpPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMH HA OCH CHUCTEMBI KOOpAMHAT.
CroxeHue nepeMenieHu 1 CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE aBWKeHHE. [ 'paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MEpeMEIICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBobOonHOe najeHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBomuueiiHoe  nBukeHue. JIBMKEHHME  MATEpUAIbHOM  TOYKM  IIO
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, TUHEUHAS
ckopocTtsk. [leprosa u yacrora obpaiienus. LleHTpocTpeMurtenbHoe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUIAOMETP,
JNBUKEHUE CHAPSIAOB, LIEMTHBIE MU PEMEHHBIE TIEPENAYUH.

Jlemoncmpayuu

Mogenb cucTEMBI OTCUETA, WILTIOCTPALNUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeobpazoBanue ABMKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AyX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmonenve ABukKeHUs Tena, OpPOLIEHHOTO MOJA YIJIOM K TOPHU30HTY U
TOPU30HTAJIBHO.



N3mepenue yckopeHust CBOOOAHOTO MaICHUS.

HanpaBiieHre cCKOpOCTH NpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii oxcnepumenm, rabopamopnvle padonul

N3yyeHne HEpaBHOMEPHOTO JBUKEHUS C LEIbIO ONPEACICHUS MTHOBEHHOU
CKOPOCTH.

HccnegoBaHue COOTHOUIEHUS MEXAY MNYTAMH, MPOUIEHHBIMH TEJIOM 32
MOCJIE/IOBATENIbHBIE paBHbIE MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBIKCHUU C HAYaJIbHOM CKOPOCTHIO, PaBHOM HYIIIO.

N3yuenune IBUKEHUS [IapUKa B BA3KOU KUIAKOCTH.

N3ydyenue nBuxkeHus Teja, OPOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. lunamuka

IIpununn  orHOocuTenbHOCTH — ['ammuteda.  IlepBeii  3akoH  HerotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepnozunuu cui. Bropoit 3akon HbroToHa
IUIsl MaTepuaabHOM TOUkU. Tpetuil 3akoH Hpl0TOHA I MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (1oxosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TPeHUs CKOJIBKEHUSI U cujia TpeHus nokos. Koaddunment tpeHus.
Cuia conpoTHUBJICHUS MPU JBUKEHUU Teja B *KUIKOCTU UIIU Ta3e.

[ToctynarenbHOE U BpalaTeIbHOE JBUKEHUE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. Ilnedo cuibl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHnueckue yCTpoHCTBA M MPAKTUYECKOE NPUMEHEHUE: TMOJAIUITHUKH,
JBI)KEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBenue nHepuuu.

CpaBHEHHE Macc B3aUMOIEUCTBYIOIINX TEN.

Bropoii 3akon HerotoHa.

Nsmepenue cui.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

Hesecomocts. Bec Tena nmpu ycKOpeHHOM NMOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBECHs TBEPAOro Telia. Buabsl paBHOBECHS.

Yuenuueckuii osxcnepumenm, rabopamopuule pabonul

N3ydyenue aBM>KEHUS OpycKa MO HAKIOHHOM TIOCKOCTH.



HccnegoBaHne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B NPYKUHE H
PE3MHOBOM 00paslie, OT UX AePopMallvu.

HccnenoBanne yclnoBU PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpAaLLCHUS.

Tema 3. 3akonvl coOXpaneHusn 6 MexaHukKe

Nmniynbe MaTepuasibHOW TOYKH (TeNa), CUCTEMbl MaTepUAbHBIX TOYEK.
NMnynbe cuiabl U MU3MEHEHUE HUMITyJIbca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBUXKEHHUE.

Pa6ota cusnbl. MOIIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHoW TOuku. Teopema 00 HU3MEHEHHU
KUHETUYECKOW SHEPTHM.

ITorennumaneHas DHEPIUSL. [ToreHumanbHas JHEPrus yOpyro
nebopMUpoBaHHOW  mpyxuHbl.  [loTeHlManbHass SHEprus  Tena  BOJIM3H
MMOBEPXHOCTH 3E€MJIH.

[loTeHuMabHBIE WM HENOTEHUUAJIBHBIE  CHUIBL. CBsi3b  paboTHI
HEMOTECHUHUAIBHBIX CHJI C U3MEHCHUEM MEXAHWYECKOM SHEPrHUM CUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUUYECKON YHEPTUH.

Yupyrue u Heynpyrue CTOIKHOBEHUS.

TexHnueckrne yCTpOMCTBAa M IMPAKTUYECKOE MPUMEHEHHME: BONOMET, KOMED,
IIPY>KUHHBIA ITUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHHUE.

[lepexoa moTeHIMAIBLHON SHEPIUM B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui saxcnepumenm, 1abopamophvie pabomul

N3ydyeHne aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBs3M pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHHYECKOW YHEPruu
TeJa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. Mosekysipaasi pu3svka 1 TEPMOJHUHAMUKA

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKONH TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. duddysus. Xapakrep IBUKEHUS U
B3aMMOJICVCTBHSl YacCTHUI] BelIecTBA. MoJenn CTPOCHUS Ta30B, KUJIKOCTEH U
TBEPABIX TN U O0BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJienei. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TemoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana temmneparyp
Llenabcus.



Mopgens  upeambHOro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOTO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHEd KUHETHYECKOW HSHEPrMH TEIUIOBOrO MABMKEHUsA dYactul rasza. l[llkana
temneparyp KensBuna. ['a30Bbie 3akoHbl. ¥YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH JlaibToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BeniecTBa. [ 'paduueckoe mpefcTaBiICHUE HM30MPOIIECCOB: HM30TEpMa, H30XO0Pa,
nu3ooapa.

TexHuueckne YCTpOMCTBA W IMPAKTUUYECKOE NPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIONIME JTUCKPETHOE CTPOEHUE BelecTBa, (ororpaduun
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OnbIThl 10 TU(PPY3UH )KUAKOCTEN U ra30B.

Mogenb OpOyHOBCKOT'O IBUKEHUS.

Mogaens onbiTa lITepHa.

OnbITHI, JIOKAQ3bIBAIOIIIHAE CYILIECTBOBAHUE MEXMOJIEKYIISPHOTO
B3aMMO/ICVCTBHSI.

Mogenp, WLTFOCTPUPYIOLLAs TPUPOAY JABJICHU Ia3a Ha CTEHKU COCYa.

OnbIThl, WUIFOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUS HJICAIBHOIO Tasa,
U30IIPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenrie Macchl BO31yXa B KJIACCHOM KOMHAT€ HAa OCHOBE H3MEpPEHHUI
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTypbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTHA MEXKTY IMApaMETPAMU COCTOSIHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuxku

TepmoanHamuueckas cucteMa. BHYTpeHHSI SHEPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cTIoco0bI e€ n3MeHeHus1. KomndaecTBo TermioTel u pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOIO  MWJCAJIBHOTO  rasa. Buasl  Temionepenadw:
TEIUIONPOBOJHOCTh, KOHBEKIIUSA, U3IIyUYCHHUE. Y IeTbHAs TEMJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI Npy TEIUTONEpeaaye.

[lonstue 06 anuabatHoMm mporecce. llepBbIif 3akOH TEpPMOAMHAMMKHU.
[Ipumenenne mepBOro 3aKOHa TEPMOAMHAMUKH K Hm3omporieccaM. I paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHaMuk. HeoOpaTuMoOCTh Mpo1ecCcoB B MPUPOJIE.

TeroBele  MamwuHbl.  [IpyHUMNBL ~ ACHCTBUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi 3HEpruv B TEIJIOBbIX MamnHax. KoaduiuueHT mnoe3Horo
nerctBus TemioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mosie3HOro
JIENUCTBUS. DKOJIIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



Texnuueckue yCTpOHCTBA U MPAKTHUYECKOE MPUMEHEHHUE: JBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIONWIILHUK, KOHAUITUOHED.

Jlemoncmpayuu

V3meHeHne BHYTpEHHEH SHEpruu Tena MpU COBEPLICHUH pPaOOThI: BBLIET
npoOKu u3 OYTBUIKM TMOJ] JEUCTBHEM CXATOTrO BO3/JyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUCOIEMOHCTPAIIHS).

M3meHeHne BHYTpeHHEN SHEPruu (TeMIiepaTyphl) Tena Mpu Terionepeaaye.

OnpiT 1o anuabaTHOMY pacCUIMPEHHIO BO3[yXa (ONBIT C BO3IYIIHBIM
OTHUBOM).

Mopnenu napoBoi TypOUHBI, ABUTATENs] BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui axcnepumenm, iabopamopmvie pabomul

N3mepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Azpecamnivie cocmoanus eewyecmea. Pazoevie nepexoovl

[lapooOpa3oBanue u koHjeHcanus. Mcnapenue u kumeHue. AOCOMIOTHAS U
OTHOCHUTENIbHAsI BJAXHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPbl KAIIEHUS OT AABJICHHUS.

Teépnoe Teno. Kpucrannmueckue u amopgHsie Tesna. AHU30TPONHS CBOICTB
kpuctaiioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaJTU3anus. Y aefbHas Teriora rmiasineHus. Cyomumanus.

VYpaBHeHue TeroBoro Oaianca.

TexHuyeckne ycTpoOMCTBA M NPAKTUUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAJOPUMETP, TEXHOJIOTUH TOJIYYEHUSI COBPEMEHHBIX MaTE€pHajoB, B
TOM YHCJIE HAHOMATEpUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX MapOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI 3MepeHus BIaXKHOCTH.

HaGmonenne HarpeBanus U MiIaBJIeHUS! KPUCTALUTMYECKOTO BELIECTBA.

JleMOHCTpanys KpuCTauIoB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

M3MepeHre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Paszgen 4. dinekrpogruHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Tell. OJNEKTpUYeCKWil 3apsan. JlBa BHIA DSIEKTPUYECKUX
3apAnoB. [IpOBOOHHKM, OUAIEKTPUKU W MOIYNPOBOAHUKHU. 3aKOH COXPAHEHHS
AJIEKTPUYECKOI0 3aps/aa.
B3aunmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
Onektpuueckoe rmone. Hampsok€HHOCTH — dyeKTpuueckoro noisd.  IIpuHiun



CYNEPHO3ULUNA IEKTPUYECKUX Mojei. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOIO
1OJIA.

Pabora cun  anektpocrarnueckoro  moss.  [lorennuman.  Pa3HocTh
NOTeHUUANOB. IIpOBOMHUMKM M JUIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
JlnanexkTpruyeckass MPOHUIAEMOCTb.

OnexkTpo€MKoCTh. KoHaeHcaTop. DIIEKTPOEMKOCTD IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHJIEHCATOopA.

TexHnueckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTaTUYECKash 3alllUTa, 3a3eMJIEHHE DJIEKTPOnpuOOpoB,
KOHJICHCATOP, KOITUPOBAJIbHBIN aniapar, CTPYHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLINN IEUCTBUSA IIEKTPOMETPA.

B3aumonelicTBre HaJIEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE IMOJIE 3aPSHKEHHBIX TEJL.

IIpOBOJHUKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DJeKTpocTaTuuecKas 3amura.

JIM2IIEKTPUKY B DJIEKTPOCTATUYECKOM ITIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH ILIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJTACTUH, PACCTOSIHUSA MEXAY HUMU U JUIJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuu sxcnepumenm, rabopamopnvie pabomul

N3Mmepenue a1eKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwiii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctounnku Toka. Cuna Toka. IIocTOSIHHBIN TOK.

Hanpsxenne. 3akon OMa i1 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBJICHHUE. Y IEIBHOE CONPOTUBIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBLHOE, CMEIIAHHOE COEUHEHNUE IIPOBOAHUKOB.

PaGora onekrpuueckoro Toka. 3akoH JDxoyms—Jlenna.  MomHOCTh
AJIEKTPUYECKOTO TOKA.

DNEeKTPOABIKYILIAs CUJIA W BHYTPEHHEE CONPOTHBIICHUE HCTOYHHMKA TOKA.
3akoH Oma aJ1s ONHOM (3aMKHYTOM ) 31eKTpuyeckoi nenu. KopoTkoe 3aMbIKaHue.

DONEeKTpOHHAss  MPOBOJAMMOCTH  TBEPABIX  METALIOB.  3aBUCHUMOCTD
COIIPOTHUBIICHHS] METAJIOB OT TeMIiepaTypbl. CBEPXIIPOBOAUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

IlonynpoBOgHUKH. CoOcTBeHHas U IIPUMECHAsT  INPOBOJAUMOCTH
noJynpoBOAHUKOB. CBolicTBa p—n-nepexoa. [lonynpoBogHuKoBbIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax MW  paciuiaBax  dAJIEKTPOJIHUTOB.
DNEeKTPOIUTHYECKAS JUCCOLMALMS. DIEKTPOIIU3.



OnexkTpudeckuii TOK B rasax. CaMOCTOATENBHBI M HECAaMOCTOSTENbHBIN
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBINA AUO/,
TEPMUCTOPHI U (HPOTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN JUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mMepeHure cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTb COIIPOTUBIICHUS LMUJIUHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI,
IJIOLIAH MTONIEPEYHOr0 CEYEHUS U MaTEpHAIA.

CMelaHHOE COeJUHEHNE TPOBOJHUKOB.

[IpsmMoe w3MepeHne DJIEKTPOABMKYIIEH Cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHMYECKOT'O 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHS] METAJJIOB OT TEMIIEPATYPBI.

IIpOBOAMMOCTB JIEKTPOIIUTOB.

HckpoBoit paspss 1 IpOBOAUMOCTE BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTD AUOJIA.

Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne cMemaHHOro COEAUHEHUS PE3UCTOPOB.

M3MepeHne 3IeKTPOABMXKYIIEH CUJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammekTpoiusa.

MesknpeaMeTHbie CBSI3H

N3ydenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCYHIECTBISIETCS C
YY4ETOM CONEPKATENbHBIX MEXIPEIMETHBIX CBSA3€H C KypcaMH MaTeMaTHKH,
OMOJIOruU, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHMS: SIBJICHHE, HAay4HbI (akT, rumoresa, (pusnueckas BeIWYMHA, 3aKOH,
TEOopHUsi, HAOIIOIEHNE, SKCIIEPUMEHT, MOJIEJIMPOBAHNUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelieHHEe CHUCTEMbl ypaBHEHUH, JHMHEWHas (QyHKIHS,
napabosa, runepOosna, ux rpaduku U CBOWCTBA, TPUTOHOMETPUUECKHE (YHKIIMH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMH Ha OCU KOOPAUHAT, CII0KEHHE BEKTOPOB.

buonozusn: mexannyeckoe ABMXKEHUE B KUBOW mpupoze, Auddysus, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BHJIbI TEIUIONEPENAUH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHMS B )KUBOW PUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, XKUJIKOCTEH U



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJJIOB, JJICKTPOJIMTHYECKAs IAUCCOLMALMs,
rajbBaHUKa.

l'eoepaghus: BNaxXHOCTh BO3/1yXa, BETPBL, OAPOMETP, TEPMOMETD.

Texnonocusn: npeoOpazoBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXAHH3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHCHHS
UMITyJIbCA B TEXHUKE (pakera, BOJOMET W APYrue), IBUrarellb BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, ObBITOBON XOJOIUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
NOJIyYEHUSI COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEepUaAIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHHUE 3JIEKTPONpPUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopHI,
AIEKTPOOCBETUTEbHBIC TPUOOPHI, TAJTbBAaHUKA.

11 KJIACC

Paznen 4. JiekTrpoauHamMuka

Tema 3. Maznummnoe noje. I1eKmpoOMazHUMHAA UHOYKUUSA

[locTostHHBIE ~ MarHUThl.  B3anMonelcTBME  NOCTOSIHHBIX ~ MarHHUTOB.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOuMn cynepno3nnuun
MArHUTHBIX NOJIeH. JIMHUM MarHuTHOM WHAYKIMU. KapTWHAa AMHUNA MarHUTHON
VHIYKLHAU OIS IOCTOSTHHBIX MAarHUTOB.

MarnutHOEe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JnWHHAW WHIYKUUN
MAarHuTHOIO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJIHHKA, KaTyIIKK ¢ TOKOM. OnbIT Opcrena. BzauMonencTsue NpoBOJHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOIYyJIb U HallpaBJICHHE.

Cuna JlopeHiia, €€ MOIyJib U HaIlpaBJICHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUILIbI
B OJTHOPOJHOM MarHuTHOM Ione. PaGora cuibl Jlopenta.

SBeHrE DIEKTpOMAarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOU
MHIYKUAHA. OJIEKTPOABMKYIIAs CHJIA WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykuuu Papanest.

BuxpeBoe »3nekTpUYecKoe mMojie. DNEKTPOABMKYIIAS CHJIA HWHIYKIHH B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEILHO B OJHOPOJIHOM MArHUTHOM IIOJIE.

ITpasuiio Jlenua.

NHayKTUBHOCTE.  SIBIEHME CaMOMHAYKUMH. OJEKTPOABWKYILNAS  CHJIA
CaMOMHIYKLIAH.

DHeprusi MarHUTHOTO TTOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckne yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: IIOCTOSHHBIE
MAarHuThl, JJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENN 3JIEMEHTAPHBIX
YacCTULl, NHAYKIIUOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE JIEKTPOHHOI'O My4YKa MAarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MarHUTHOTO TIOJISL.

B3anmopencTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBlIeHME ANEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuno Jlenna.

3aBUCUMOCTh JJICKTPOABUKYILEH CUJIbI MHIYKIIMH OT CKOPOCTH M3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBrieHME CaMOMHYKIIUH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3ydeHnne MarHuTHOrO NOJIsl KATYIIKHA C TOKOM.

HccnenoBaHue NEWCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Paszpnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaAZHUMHbIE KOJ1€0AHUA

Konebarenpnass  cucrema. CBOOOJIHBIE  MEXaHWYECKHME  KOjeOaHUS.
I"apmonnueckue koneGanus. Ilepuon, vacrora, amrumtyna U ¢asza KojaeOaHUU.
[IpyxvHHBIN MassTHUK. MaTreMaTU4eCKU MasiTHUK. Y PAaBHEHUE TapMOHUYECKUX
kosneOanuii. [IpeBpaienne sHeprun Mpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJI€OaHUS B
U7CaAIbHOM KOJeOaTeThbHOM KOHTYype. AHAJIOTHS MEXKIY MEXaHWYeCKUMHU U
ANEKTPOMAarHUTHIMU  KonieOanusiMu. @Popmyna Tomcona. 3akoH COXpaHEHUS
SHEPTYU B UJI€aTHHOM KOJICOATEIbHOM KOHTYPE.

[IpencraBiieHre 0 3aTyXxarolmux KojieOaHUsX. BBIHYKIEHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemenHblii TOk. CHUHycCOMAAQNbHBIA MEPEMEHHBI TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIMTYJHOE M JEHUCTBYIOLIEE 3HAYEHUE CHJIBI TOKa H
HaIpsHKEHUS.

Tpancdopmarop. [IpousBonacTBo, nepenaya U NOTpedIICHUE AIEKTPUUECKON
SHEPruu. DKOJOTMYECKHE PUCKU TPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kymprypa
WCITOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHnueckrne yCTpONCTBA M NPAKTHUYECKOE MPUMEHEHHE: 3JIEKTPUUECKUUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUU JIEKTpOrepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeNbHOM CHCTEMbl (MIPYKUHHBIA WU
MaTeMaTU4ECKUN MasTHUK).



Habmroienne 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mronenue pesonanca.

CBOOOTHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuutorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPsDKEHUS! OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHc mpu MOCIENOBATEIbHOM COEIMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTHU M KOHJEHCATOPA.

Mogenb JIMHUU 3AEKTPOnepelayuu.

Yyenuueckuii sxcnepumenm, rabopamopHuvle pabomuol

HccnenoBanue 3aBUCUMOCTH TIEpUOIa MalbIX KOJIEOAaHHM Tpy3a HAa HUTH OT
JUIMHBI HUTU U MacChl Tpy3a.

HccnegoBaHne TMEpPEMEHHOTO TOKA B LENUM U3  IOCIEI0BATEIIBHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpOMAZHUMHbBIE GOJIHbL

Mexanuueckue BOJIHBI, yclioBHS pacnpocTpaHeHus. Ilepuon. CxopocTb
pacnpocTpaHeHuss W JJjuHa BOJHBL. [lomepeuHble W MPOJOJIbHBIC BOJIHBI.
WNuTtepdepenius u audpaxkiys MeXaHUIECKUX BOJH.

3Byk. CropocTh 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBL. Y CIOBHS M3IYyYEHHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuenranus BexktopoB E, B, V B anekrpomarautHoin BosHe. CBOWCTBA
AIEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, MPEJIOMIICHHUE, MOJIApU3aIus, AUPpaKiius,
unTepdepeniys. CKOpOCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37IEKTPOMAarHUTHBIX BOJH. [IpuMeHEeHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBA3U U TEJIEBUICHU. Paguonokamnus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH CPEbl.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YIbTPAa3BYKOBAasl AUArHOCTHMKA B TEXHUKE M MEIMIIMHE, pajaap,
paaronpuéMHUK, TETIEBU30p, aHTeHHA, TenedoH, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPAHECHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJH.

Konebmromnieecs Teno Kak MCTOYHUK 3BYKA.

HaGmronenrie oTpaskeHus U MPETOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenne narepdepeHunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenre cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOM U
4acTOTOU KOJIeOaHUA.



HccnegoBaHne  CBOWCTB  DJIEKTPOMArHUTHBIX  BOJIH: OTpa)KE€HUE,
IpeIOMIICHHE, MOJsipU3atus, Judpakius, UHTephepeHITHs.

Tema 3. Onmuka

['eomerpruueckas ontuka. lIpsmoiMHEiHOE pacIpOCTpaHEHUE CBETa B
OHOpOAHOM cpene. JIyd cBera. ToueuHBIN UCTOYHHK CBETA.

OTtpaxkenue cBera. 3aKOHBI OoTpaxeHusi cBeta. [locTtpoeHue n3o0pakeHuil B
IIJIOCKOM 3€pKalle.

[Ipenomiienne cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yros IOJHOrO
BHYTPEHHET'0 OTPaKECHHUSI.

Hucnepcus ceeta. ClnoxHBIN cocTaB 6enoro ceta. L[Ber.

CoOuparome ¥ pacceuBaroniye JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTosiHME W ONTUYecKas cuiia TOHKOM JuH3bl. [locTpoeHue wu300pakeHUil B
coOHMparoIuX U paccerBarouMx JuH3aX. DopMyna TOHKON JUH3BI. YBeIMYEHUE,
JaBAEMOE JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBass ontuka. WuTepdepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOJEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EpEeHIIMOHHOM
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuuss cera. JudpakinuoHHas pemérka. YcClIoBHE HaOMIOJACHUS
[JIABHBIX ~MAaKCMMyMOB TIpH MaJCHUM MOHOXPOMAaTHUYECKOro CBeTa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusauus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doroanmapar, MNPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEeJIECKOM, BOJOKOHHAs
ONTHKA, TUPPAKITUOHHAS peIIETKA, TOJSIPOUI.

Jlemoncmpayuu

[IpsaMonrHENHOE pacHpOCTPAHEHHUE, OTPAKEHUE M NPEJIOMIIEHUE CBETA.
OnTuyeckue npuoOopBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenb cBETOBOAA.

HccnenoBanue cBOMCTB M300pasKeHU B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIA.

HaOmonenune natepdepeHnn cBeta.

Habmonenne nudpakiuu cBerta.

Hab6mtonenue nucnepcuu cBera.

ITonydenue criekTpa ¢ TOMOLIBIO TPU3MBL.

[Tonydenue crniekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

Hab6mtoienue nomnsipusaiuu cBeTa.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul



M3amepenne mokasarest MPeToMIICHUS CTEKJIA.
HccnenoBanue cBONCTB M300paKEHUM B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH

I'panuupl  nmpUMEHMMOCTHM — KiIaccuyeckou — mexaHuku.  [locrynarsl
CIIEHUAJIbBHOW TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, MPUHIUI OTHOCUTEIbHOCTH DUHILITEIHA.

OTHOCHTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU M COKpAILEHUE
JUTUHBI.

DHeprus U UMNYJbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C HEPrUer U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIbL. DHEPruUs
MIOKOSI.

Paznen 7. KBanToBas pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®dotonbl. ®opmyna Ilnanka cBsi3u s3HEpruu GOTOHA C €ro YaCTOTON. DHEPrus
Y UMITYJIbC (DOTOHA.

OTtkpeiTue 1 uccieaopanue gororddexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dororddexra. YpasHenue DitHmrerHa aa dorodrddexra. «KpacHas rpaHuiia»
dotorpdekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XUMHYECKOE JICCTBHUE CBETA.

TexHuueckrue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT,
dboTomaTunK, coHeuHas O0arapes, CBETOIHOI.

Jlemoncmpayuu

®otodddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO oTodrddekra.

CBeronuoy.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHIo o -4acTHIL.
[Lmanerapnas mopens aroma. Iloctynmarel bopa. M3nydenue wu morionieHue
(OTOHOB TpHU MepexoJe aroMa C OJHOTO YPOBHS SHEPruM Ha Apyrou. Bujel
criekTpoB. CIEKTp ypOBHEH SHEPrUU aToMa BOAOPO/a.

BonHoBrwie cBolcTBa yactuil. Bonubl ae bpoina. KopnyckysspHO-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYXK/ICHHOE U3ITyYEHUE.

TexHuueckrue YCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIEKTpaIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTED.



Jlemoncmpayuu

Mopens omnbita Pezepdopna.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

Habmonenue nuHedyaThIX CIEKTPOB U3TyUEHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

Habmronenue nuHeiyaToro CrexkTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JI0KA3bIBAIOIINE CJIOXHOCTh CTpoeHus siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopna 1o ompedeseHUI0  cocTaBa
paanoakTuBHOTO W3nydeHus. CBoiictBa anb(da-, Oera-, TramMMa-U3Ty4dCHUS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HyknmonHas Mozens siapa [eiizeHOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sapa. M3oronsl.

Anbda-pacnaa. ODJEKTpPOHHBIM W TO3UTPOHHBIM Oerta-pacmaa. [amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

OHeprus CBA3M HYKJIOHOB B sijipe. SnepHbie cuibl. [ledext maccs aapa.

S nepHble peakuuu. JleneHue u cCUHTE3 AI€p.

Snepnsiit peaktop. TepMmosimepHbiid cuHTe3. [IpoOnemMbl U TEPCHEKTUBBI
AIEPHON SHEPTETUKU. DKOJOTUYECKHUE aCIIEKTHI SAEPHON IHEPrEeTHKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeTtobl HaOIOICHUS ¥ PETHCTPAIIMN JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTanbHbIe B3auMOACHCTBUS. EAMHCTBO prznyeckoil KapTUHBI MUPA.

TexHuyeckue yCcTpouCTBa U IMPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
Buinbcona, simepHbIil peaktop, atToMHas Oomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOIIUX YACTHIL.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM GoTorpadusim).

Pazgea 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Otanbl pa3BuTUS acTpoHoMUH. [IpukiiagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3qusi, sipkue 3BE3MbI, IUIAHETHI, UX BHUIAUMOE
JBUKECHHUE.

Conneynas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHepruv ConHIA W 3BE3.
3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKH. JMarpamMma «CHEKTPaJIbHBIA KJacc —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» Ul 3BE3]l TJIABHOW MOCIEAOBaTeNbHOCTU. BHyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKIAECHUU U 3BoIonnu ColHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsit 1lyre — nama ['anaktuka. Ilonoxenume m nemxenue ConHua B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. UEpHBIE OBIPBI B SApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06:1a. Pazderanue rajgakTuk.
Teopus bosbiioro B3peiBa. PemkToBOE U31ydeHUE.

MacirabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HaGmronennst HEeBOOPY>KEHHBIM TJ1a30M C HCTOJIb30BAHHEM KOMITHIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeNICHUs MMONOKEHUSI HeOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Ms1 CEBEpHOro NMOMYyIApUs U SIPKUE 3BE3IBL.

HaOmonenus B Teneckon Jlynsl, mnaner, Miaeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Ponb ¢usuku uW acTpoHOMHM B DSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMATILHON U ATUYECKOU chepax AesiTeIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTHHE MUpPA, POJb (PU3NUECKON Teopuu
B (opmMupoBaHUM MPEACTAaBICHUM O (PU3NUECKOM KapTUHE MHpa, MECTO
dbusnueckol KapTUHBI MUpa B OOIIEM PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJICHUN O PUPOJE.

MexknpeaMeTHbie CBSI3H

N3ydenune kypca ¢usuku 0a30Boro ypoBHs B 11 Kjacce OCYIIECTBISIETCS C
Y4ETOM COJIEP)KATENBHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MATEMAaTHUKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Meoscnpeomemuvie nowsimusi, CBSI3aHHBIE C W3YyYEHHUEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHUE, HAy4dHbIM (akT, rumores3a, (u3MUecKas BEIWYWHA, 3aKOH,
TEopusl, HAOMIOACHNE, SKCTIEPUMEHT, MOJICTTMPOBAHUE, MOJIEITh, H3MEPECHHE.

Mamemamuxa: PpPEUIEHHWE CUCTEMbl YpPaBHEHHUM, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPBI M MX IMPOEKIHUH HAa OCH KOOPAMHAT, CIIO)KEHUE BEKTOPOB,
MIPOM3BOHBIC DJEMEHTAPHBIX (YHKIMA, TPHU3HAKA TOM00UMS TPEYroJILHUKOB,
onpeJieNICHNUE IOMIAAN TUIOCKUX PUryp U 00bEmMa Tel.

buonoeus: snextpuueckue SBICHUS B JKUBOW MpUPOJE, KoyieOaTeIbHbIC
JIBU)KEHUS B )KUBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJE, NECHCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
T€JI, MEXaHM3Mbl OOpa30BaHUSl KPUCTAUIMUYECKON PpEIIETKU, CIEKTPAIbHBIM
aHaIu3.



leocpaghusa: MarHuTHBIC TIOIOCA 3€MJIM, 3aJIEKW MArHUTHBIX — PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoecus: NWHAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
BJICKTPOABUTATENIb, WHAYKIMOHHAS II€Yb, pajap, PaaUuONPUEMHHUK, TEICBU30D,
anTeHHa, TenedoH, CBY-neub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHe4Has Oarapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHMUSA

OcBoenne ydeOHOrOo mpenmera «Ddu3mka» Ha ypOBHE CPEAHETO OOIIEro
oOpasoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIECUUTH JOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTAaThl OCBOEHUSI yueOHOTro npeameTa «Pu3nKa» JOKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHON BHYTPEHHEW TMO3MUIMENH JUYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIIMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIINX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBa, PACUIMPEHHE >KU3HEHHOTO
OMbITA U OMBITA JEATEILHOCTH B IMPOLECCE pealin3alid OCHOBHBIX HAIMPABIICHUI
BOCIIMTATEJIbHON JIEATEIBHOCTH, B TOM YMCIIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMSA:

c(OPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUYaIOIIErocsl Kak akKTUBHOTO U
OTBETCTBEHHOIO YJIEHA POCCUICKOro 00IIECTBa;

NPUHATHE  TPAJAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTHUYECKHX U
JEMOKPAaTHYECKUX IEHHOCTEM;

TOTOBHOCTb BECTM COBMECTHYIO JESTEIBHOCTH B MHTEpPECAX I'PAXKIAHCKOIO
o01IeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJIEMCTBOBATh C COMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTB K TYMAaHUTapPHON U BOJIOHTEPCKOMN AEATEIILHOCTH;

2) IATPUOTHYECKOr 0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTh pOCCUICKOU IPaXKIaHCKOMN UJEHTUYHOCTH,
MIaTPUOTU3MA,;

LICHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBECHHOI'0 BOCIIUTAHMSL:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHHWBAaTh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE DPELICHUS,
OpUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NEATEIIHOCTU Y4EHOT0;

OCO3HAHME JJUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOIO OYIYIIETO;

4) 3cTeTHYeCKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOUIEHNE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
OpPUCYIIETro (PU3NYECKON HAYKE;



5) TPy10BOro BOCIIMTAHMS:

UHTEpEC K pa3Iu4HbIM cdepaM HpoPecCHOHATbHON AESITEIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOM, YMEHUE COBEPILIATh OCO3HAHHBII BHIOOD
Oyny1eil npodeccuu u peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHUIO U CaMOOOpa30BaHUIO B 00JIACTH
(bU3MKN HA TPOTSKEHUU BCEH KU3HH,

6) 3K010rH4ecKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh 3KOJIOTUYECKOM KYJIbTYPbl, OCO3HAHHE TIJI0OATBLHOIO
XapakTepa SKOJIOrMYeCKUX Mpoliem;

TUIAHUPOBAHUE U OCYILIECTBJIEHUE AEUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUS LEJIed YCTOMYHUBOTO Pa3BUTHS YEJIOBEUECTBA,

paclIUpeHue OIbITa AEATENbHOCTH 3KOJOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GUZNUECKON HAYKH;

OCO3HAHHME LEHHOCTH HAy4YHOM JI€ATEIbHOCTH, T'OTOBHOCTH B IIpOLIECCE
U3ydyeHuss  (U3MKM  OCYIIECTBISATh  MPOEKTHYIO U MCCIEI0BATENIBCKYIO
NEeSATENbHOCTh UHJIMBUIYAIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS
ba3oBble JJornueckue aeiicTBUSA:
CaMOCTOSITEILHO  (OpMyJIMpOBaTH M aKTyaJIM3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONMpENeATh I JeATCIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUHU HX
JIOCTHIKECHHS,
BBISIBIIATH  3aKOHOMEPHOCTU U MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
(Gu3nYECKUX ABICHUSIX;
pa3pabaThiBaTh IUIaH PEIICHHS MPOOJIEMBbI C YUETOM aHaAIU3a HMEIOIINXCS
MaTepUalbHBIX U1 HEMATEpUATLHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JICATEIIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIETISIM, OLIEHUBATh PUCKH MOCIICICTBUI AEATEIHLHOCTH;
KOOPJIMHUPOBATh W  BBINIOJIHATHL pabOTy B  YCJIOBHUSIX  pEajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUSI;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBarelbCKue 1eMCTBUS:
BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU TOHSATHUSIMU U METOJaMHU
(u3nUecKol HayKu;



BJIaJICTh HaBBIKAMH Y4E€OHO-HCCIICIOBATEIbCKON M MPOSKTHOMN eI TeThHOCTH
B 00J1aCTH (DUBHUKHU, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIILHOMY TTOUCKY
METO/IOB pElICHHs 3ama4 (U3HUECKOTO COJACP)KAHWS, MPUMEHEHHIO Pa3TMYHBIX
METOJIOB MTO3HAHUS;

BJIQJICTh BHUJAMH JCATEIBHOCTH TIO TIONMYYEHHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaIluy, MpeoOpa3oBaHUI0 W TPUMEHEHUI0 B Pa3IUYHBIX Y4EOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3JIJaHUU Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISBJISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJlM3MPOBATh 3a/aady,
BBIIBUTATh THUINOTE3y €€ peIIeHHs, HaXOAWTh apryMEHTHI IJIs JI0Ka3aTelIbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPHH PEIICHUS;

aHAIM3UPOBATH TIONYYEHHBIE B XOJ€ PpEUICHUS 3aJa4dl  pPe3yJbTaThl,
KPUTUYECKH OIIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTh U (POpMyTupoOBaTh COOCTBEHHbBIE 3aJaull B 00pa30BaTENIbHOM
JESITETLHOCTH, B TOM YHCIIE TIPY U3y4EeHUHU QU3HKH,

JaBaTh OIICHKY HOBBIM CUTYAaIIUsIM, OLICHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HAaHUSA 10 (U3MKE B TPAKTHIYECKYIO 00JIaCTh
KU3HENIEATEIHbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBLHBIC TTOIXO/IBI U PEIICHUS;

CTaBUTH TIPOOJIEMBI U 3371a4H, TOITyCKAIONIHEe aTbTEPHATUBHBIC PEIIICHMUSI.

Pabora ¢ undopmanmneii:

BJIQJICTh HaBBIKAMU TOJy4YeHUs WHMOpMaIM (U3NYECKOr0o COAEP)KaHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIICCTBIATH ITOMCK, aHaJIH3,
CUCTEMATHU3AlUI0 W HMHTEPIPETANi0 HHPOPMAIMKU PAa3IMYHBIX BHUIOB U (HOpM
IIPEICTABIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAITUH;

UCIIOJIb30BaTh  CPEACTBa WH(MOPMAIIMOHHBIX W KOMMYHUKAITMOHHBIX
TEXHOJIOTUN B PENICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPTraHU3alMOHHBIX
3ama4  C COONIIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€30MacHOCTH,
TUTUEHBI, PECypcoCOepPEeKCHUs, TMPABOBBIX H  OTHYECKUX HOPM, HOPM
nH(pOpMaITMOHHON 0€30MacCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUYECKOTO COACPXKAHUS B Pa3IMYHBIX (opMaTax C
y4€TOM Ha3HAYCHHUS WH(POPMAIIMH U IEJIeBOI ayIuTOPUH, BEIOUpasi ONTHMAIBLHYIO
dbopMy TpeCTaBICHUS U BU3yaJTU3AIIHH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYIIECTBJIATh OOIIEHHE Ha Yypokax (U3MKM U BO BHE-ypOUHOU
NESATENbHOCTH;



pacrno3HaBaTh MPEANOCHUIKA  KOHQIMKTHBIX CHUTyallMd U  CMsT4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB;

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAMBUAYaJTbLHOU
paboTHI;

BBIOMpATh TEMATUKYy M METOJbI COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YieHa KOJJICKTHBA,

NpPUHUMATh 1€IM  COBMECTHOM  JESITEIbHOCTH, OpPraHU3O0BBIBATH U
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJISTH IUIAH JIEMCTBUU,
pacupenensaTh poiau ¢ y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pPE3yJIbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KayeCTBO CBOETO BKJaJa W KaXJOr0 Y4YaCTHHKAa KOMAaH[Ibl B
OOIIMI1 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

MpEeAJIaraTb HOBBIE TMPOEKThI, OLEHHUBaTh HIEU C TMO3ULUUM HOBU3HBI,
OpUTHMHAIILHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B PATUUYHBIX
CUTYaLUsIX, TPOSIBIISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUyeOHbIe 1elicTBUSA
Camoopranmzanmus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATEIBHYIO JIEATEIHLHOCTh B 00JIACTH
Gu3MKM W acCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBCHHBIC 3aJ]a4H;

CaMOCTOSITEJIbHO COCTaBJIATHh IUIAH PEIICHUS PACYETHBIX M KauyeCTBEHHBIX
3a7a4, TJIaH BBIMTOJIHEHUS MMPAKTUIECKON paboThl ¢ y4ETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

paciupsTh paMKi Y4eOHOr o MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUYTEHUN;

JieNaTh OCO3HAHHBIM BBIOOp, aprymMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a PELICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO SPYIULIUU B 00JaCTH
(buU3HKH, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTEIbHBINA U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHATbHBI HHTE/UIEKT:

JIaBaTh OIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBHI B JIEATEIHLHOCTD,
OLIEHHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJIQJICTh  HABbIKAMM  TIO3HABATENHbHOM  pedJeKCMH  KaK  OCO3HAHMUS
COBEPIIAEMbIX JEHCTBUM M MBICTUTEIBHBIX TMPOIECCOB, HMX PE3YyIbTaTOB U
OCHOBAHUII;



UCIOJIb30BaTh NPUEMBI PEPIEKCUU ISl OLIEHKH CUTYyalld, BHIOOpPAa BEPHOIO
peleHus;

YMETh OIICHHBATh PHUCKH M CBOCBPEMEHHO TNPUHUMATh DEHICHUS MO HX
CHIIKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTBhl JAPYTUX TMpH aHaIW3e pe3yJbTaToB
NeSITeNIbHOCTH;

IPUHUMATD ce0sl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX TpPH aHaIM3e pe3ylbTaToB
JeSITeNIbHOCTH;

MpU3HABATh CBOE MPABO M MPABO APYTHX Ha OMIMOKH.

B npouecce AOCTHM)XEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IPOTrpamMMbl
mo ¢u3MKe I YPOBHA CpPEAHETro OO0Iero oOpa3oBaHUsl Yy OOYJarOIIHXCS
COBEpILEHCTBYETCSA HYMOLIMOHAJIbHBIH UHTEJUIEKT, IpeanoJaraonun
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHMS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE SMOLIMOHATIbHOE
COCTOSIHME, BUJIETh HAMpPaBJICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHUs, BKJIOYAIOIIETO CaMOKOHTPOJb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aaanTUPOBAThCI K
SMOLIMOHAJIbHBIM U3MEHEHUSM U HPOSIBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHMBALMH, BKIIFOYAKOUIEH CTPEMIICHHE K TOCTHUKEHHUIO LEIU U
ycrexy, ONTHUMHU3M, HHHMIMATUBHOCTb, YMEHHE JEHCTBOBAaTh MCXOIs M3 CBOHUX
BO3MOKHOCTEH;

OIMMATHH, BKIIOYAIONIEH CTOCOOHOCTh MOHMMATh AYMOIIMOHAIILHOE COCTOSTHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYUIECTBICHHWU OOIIEHUs, CIOCOOHOCTh K
COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKITIOYAIOIIMX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMHU, 3a00TUTHCS, MPOSIBIISATH MHTEPEC U pa3pemiaTb KOH(IUKTHL.

HPEJIMETHBIE PE3YJIBTATHBI

K koHmy oOyuenus B 10 Kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0Oa30BOM
YpOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojib U MECTO (PU3UKU B (HOPMUPOBaAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B IPAKTUYECKOU JIESITEIbHOCTH JIFOJCH;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJICIICH:
MaTepualibHas TOYKa, HHEPIHAIbHAs CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIOE TENO,
UJICATTBHBIN ra3, MOJIENIA CTPOCHUS Ta30B, JKUIAKOCTEN W TBEPIABIX TEJ, TOYCUHBIN
AJICKTPUYECKUH 3apsi/l IPU pelieHU (U3NYECKUX 3a/1ad4;



pacrio3HaBaTh (hU3MUECKUE ABJICHUS (MPOLIECCHI) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAHHMKHU, MOJIEKYJISPHO-KMHETUYECKON TEOPUM CTPOCHMS BEIIECTBA U
JJEKTPOJAMHAMUKHU:  PAaBHOMEPHOE M PAaBHOYCKOPEHHOE  IPSAMOJIMHEHHOE
IBU)KEHHE, CBOOOJHOE TMAaJeHUE TeJ, ABM)KCHHE 110 OKPYKHOCTH, HHEpLus,
B3aUMoOJIeHcTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPIBIX TEJl, U3BMEHEHNE 00BEMA Tell IPU HarpeBaHUU (OXJIaXK/IEHUH ), TETJIOBOE
paBHOBECUE, UCHAPEHME, KOHJEHCALWs, IUIABJIECHUE, KPUCTAJUIM3ALUs, KUIICHUE,
BJIQXKHOCThH BO3/1yXa, OBBILICHUE JIABJICHUA Ira3a MpU €ro HarpeBaHUU B 3aKPbITOM
COCyZ€, CBSI3b MEXKIAy IlapaMeTpaMH COCTOSIHMS Ta3a B  HM30IpOLEccax,
AJIEKTPU3ALUS TEJ, B3ANMOJICVICTBHE 3aPSAI0B;

OIMCHIBATh MEXAaHUUYECKOE JBIKEHUE, HCMOJb3Ys (U3NYECKUE BEITHUHHBL:
KOOpAMHATa, NyTh, NEPEMELICHUE, CKOPOCTb, YCKOPEHME, Macca Tela, CHIIa,
UMITYJIbC Te€Jla, KHHETUYECKash DHEprusi, NMOTCHUHAIbHAS SHEPIUs, MEXaHUYECKas
paboTa, MexaHWYecKass MOIIHOCTh; MpPU ONHMCAHWU TPABUIBHO TPAKTOBAThH
(U3NYECKUI CMBICIT HUCHOJb3YEMBIX BEJIMYMH, HUX OOO3HAYEHUS M EIUHUIIBL,
HAXOAUTh (HOPMYIIbI, CBS3BIBAIONINE AHHYIO (PU3MUECKYIO0 BEIHMYHUHY C JIPYTHMH
BEIMYHHAMU;

OIMCHIBATh W3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCIIONIb3yd (U3MYECKUE BEJIMYUHBI: JaBJICHHE Tas3a, TeMIleparypa, CpeaHss
KMHETHYECKasi SHEPIUsl XaOTHYECKOro JBMKEHUS MOJIEKYJ, CPEAHEKBAIpaTUUHAS
CKOPOCTh MOJIEKYJl, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI 3HEprus, pabora rasa,
KOO(QQUIIMEHT TOJE3HOr0 JCMCTBUS TEMJIOBOTO JBUTATENs; IpPU ONUCAHUU
OpaBUIBHO TPAaKTOBaTh (PU3UYECKHII CMBICT MCIOJIb3YyEMbIX BEJIWYUH, UX
0003HAYEHUs! W E€OUHULBL, HAaXOAUTh (OPMYNbI, CBSA3BIBAIOLIUE JAHHYIO
(U3NYECKyI0 BETUUUHY C IPYTUMH BEIMUMHAM;

ONMCHIBATh U3YUYECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCMONB3Ysl (PU3NUECKUE BETUUMHBI: JEKTPUUECKUN 3apsl,
ANEKTPUUECKOE I0JI€, HANPSKEHHOCTD MOJIsA, MOTEHIMAJ, Pa3HOCTh MOTEHLIHUAJIOB,
OpY ONUCAHUM IPaBWIBHO TPAaKTOBaTh (U3MUECKUH CMBICI HCHOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAUEHHUs W EAMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE
JaHHYIO (PM3UYECKYIO BEIMUYUHY C JPYTUMHU BEIMUYUHAMU;

aHAJTM3UPOBATh (DU3MUECKHUE MPOLECCHl U SABJICHUS, HCIONB3YS (hU3HuecKue
3aKOHBI U MPUHIUIIBL: 3aKOH BcemupHoro tsarorenus, I, II n Il 3akonsr HerotoHa,
3aKOH COXpaHEHUS MEXAaHWYECKOM DJHEPrHM, 3aKOH COXPAHEHUS WMIIYJbCa,
MPUHIUIT CYNEPHNO3ULIUNA CHJI, NMPUHUUII PaBHONPABUS HWHEPLHAIBHBIX CHCTEM
OTCY€Ta, MOJIEKYJSPHO-KMHETHYECKYIO TEOPHI0 CTPOCHHs BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEW KUHETUYECKON 3HEPrUM TEIUIOBOrO JABUKEHHUS MOJIEKYH C
aOCOJIIOTHOM TEeMIEPaTypoi, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUUYECKOro 3apsaa, 3akoH KylloHa, IpU 3TOM pPas3dyaTh CIOBECHYIO



(GbOpMyIHPOBKY 3aKOHA, €r0 MaTEeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE€ TPUHLMIBI JEHCTBUSA MAalllUH, MpHUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3inyarh YCJIOBHS UX 0€30IaCHOIO MCIOJIb30BaHUS B
TTOBCEJHEBHOM KU3HU;

BBIMOJHATh JIKCIHEPUMEHThl IO MCCIEIOBAHUIO (PU3UYECKUX SIBICHUN U
IIPOLECCOB C MCIOJb30BAHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHHI, NPU ITOM
dbopMmynupoBaTh MOpoOJEMYy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOrO O0OpYIOBaHUS, MPOBOAUTH OIBIT U
bopMyIHpOBaTh BHIBOJIBI;

OCYILECTBJISTh MPSIMbIE U KOCBEHHbIC U3MEpPEHUsI (U3NYECKUX BEIMYUH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO WM3MEpPEHUsT M MCIOJIb30BATh W3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEpPEHU;

UCCIIEZIOBATh  3aBHUCHUMOCTH  MEXIy (U3MUYECKUMHM  BEITMYMHAMH  C
UCIOJIb30BAaHUEM TPSIMBIX H3MEPEHHUH, MpPU ITOM KOHCTPYHUPOBATH YCTAaHOBKY,
(¢uKCcHpOoBaTh PE3yJbTATHl TMOJYYECHHOW 3aBHCUMOCTH (PU3UYECKUX BEIHMYHUH B
BUjIe Tabnuil U TpaduKOB, Ie7aTh BEIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBAHMS;

co0uro1aTh MpaBuiia OE30MIaCHOrO TPyAa IpU MPOBEIECHUU HCCIEIOBAaHUM B
pamMKax y4yeOHOro HSKCIEPUMEHTa, Y4eOHO-HCCIIEJOBAaTENbCKOM W IMPOECKTHOU
NESITEIbHOCTU C HCIIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB U JJAOOPATOPHOTO
000py10BaHMUS;

pemarb pacy€THbIC 3alauyd C SBHO 3aJaHHONW (PU3UYECKOW MOJEINbIO,
UCMOIb3Ys PU3NYECKUE 3aKOHBI M IPUHLIUIIBI, HA OCHOBE aHaJlu3a yCIOBUS 3a1a4u
BbIOMpATh (DU3MUECKYIO MOJENb, BBIACNATh (PU3MUYECKHUE BETUYUHBI U (POPMYIIbI,
HEoOXoAuMble Ui €€ pelieHUs, MPOBOAUTHh PAaCUEThl U OLIEHUBATh PEAIbHOCTD
MOJIYY€HHOI'0 3HaUYEeHUS (PU3NYECKON BETMUYHMHBL

pelaTh Ka4eCTBEHHBIE 33JJa4M: BBICTPAUBATh JOTMYECKH HEMTPOTHUBOPEUHBYIO
LENOYKY PAaCCYKJICHUW C OMNOpPOM HAa HM3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU U
(busnueckue sIBICHMUS;

UCTONBb30BaTh  MPH  PEIEHMH  y4eOHBIX  3a7ad  COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJIOTUHU JJISl TIOUCKA, CTPYKTYpUPOBaHUS, UHTEPIIPETALINU
U TIPEJCTABIICHUSI YUeOHON M HAayYHO-TIOMYJISIPHON MHGOpMAINK, TTOTYYSHHON U3
Pa3IUYHBIX KICTOYHUKOB, KPUTHUECKH aHAJIH3UPOBAThH MOTYyIaeMyI0 HHPOPMAIIHIO;

IPUBOAUTH IPUMEPHI BKIIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE MPOLIECCOB OKPYXKAIOUIEr0O MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Ul obecnieueHus: 0€30MacHOCTU MpU OOpalIeHUuH ¢ TPUOOpaMHu M TEXHUYECKUMU



yCTPOMCTBAMU, NIl COXpaHEHUS 370POBbSI U COOJIOJECHUS HOPM SKOJOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOLIEH CPEIE;

paboTaTh B TIpyHIl€ C BBIIOJHEHUEM pa3IMYHBIX COLUUAIBHBIX PO,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeiesiTh OO0SI3aHHOCTH U
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJ€KBATHO OLEHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PELUICHHE pacCMaTpruBaeMoil MpoOIeMbl.

K konmy obyuenuss B 11 kJjacce mpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YyUAIOIIUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KAapTHHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B MPAKTHUYECKOW NESATEIIbHOCTH JIOJIEH, LUEIOCTHOCTh U €IMHCTBO
(¢u3nyecKoil KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI MPUMEHEHUS M3YyYEHHBIX (U3MUYECKUX MOJIENei:
TOYEYHBIA IJEKTPUYECKUH 3apsijl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, AEpHAs
MOJIENIb aTOMa, HYKJIOHHAsi MOJIeNIb aTOMHOIO sijpa MpH PEIICHUH (PU3NYECKUX
3a/1ad4;

pacmno3HaBaTh (pU3MYECKUE SBJICHUS (IIPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHU U KBAaHTOBOM (PU3UKU: 3JIEKTpHUECKasl IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICWCTBHS TOKAa, B3aUMOJICHCTBHE
MAarHuTOB, 3JICKTPOMAarHUTHAasi WHAYKIUSA, JICWCTBUE MAarHUTHOTO TIOJS Ha
IPOBOJAHUK C TOKOM W JIBIKYILIMWCS 3apsijl, 3JEKTPOMarHUTHbIE KojieOaHus U
BOJIHBI, MPSMOJUHEHHOE pacCIpOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHuns, audpakuuss U MOOISIpU3alUsg  CBEeTa, JHUCIEPCHUs CBETa,
dotornexkrpuueckuii 3pdekt (Ppororddekr), cBeTOBOE NaBleHUE, BOSHUKHOBEHUE
JUHENYaTOro CIHEKTpa aroMa BOAOpPOJIA, €CTECTBEHHAass M HCKYCCTBEHHAas
PaOaKTUBHOCT;

OIKMCHIBaTh M3YYEHHBIE CBOMICTBA BEIIECTBA (BJIEKTPUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAMMOCTh  pa3jIMYHBIX  Cpea) H
ANEKTPOMArHUTHBIE SIBJICHUSI (TPOIECCHI), HMCHONB3YAd (DHU3UUYECKUE BEIUYUHBIL:
ANEKTPUUECKUI 3apsll, CHJIa TOKA, JJIEKTPUYECKOE HAIMPSIKEHUE, JIEKTPUUYECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBMKYINAA CHiia, padoTa TOKa,
MHIYKIUS MarHUTHOrO Mojsi, cuia Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTb
KAaTYIIKW, 3HEPrusl 3JEKTPUYECKOr0 W MArHUTHOrO MOJIEH, MEPUOJ M YacToTa
KosieOaHuil B KojeOaTelbHOM KOHType, 3apsii M CWila TOKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJeOaHWi, (OKYCHOE pacCTOSHHE W
ONTUYECKas CWJIa JIMH3bI, TIPU OMUCAHUU TPABUIBLHO TPAKTOBATh (U3HUECKUI
CMBIC]T HUCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHHUS M EIMHMIIbL, YKa3bIBaTh
(GopMynbl, CBSI3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEIMYHMHY C JIPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBJICHUS W MPOLECCHI, HCIOJIb3Ys
dbusznyueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acTOTa CBETA, SHEPrus U UMIYJbC (DOTOHA, IEPHUOJ MONTypacnaaa, SHEPTUs CBA3H
aTOMHBIX SiZIep, TMPU ONHCAHUU TMPaBUIBHO TPAKTOBATh (U3UUYECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OO0O3HAYEHUS U E€IUHUIIBI, YKa3bIBaTb (DOPMYIIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3MYECKYI0 BEJIMYMHY C JpPYTMMH BeJIMYHMHAMU,
BBIUUCIISATH 3HAUCHUE (PU3NYECKOM BEIIMUUHBI;

aHAIM3UPOBATH (PU3NYECKUE TMPOLIECCHl U SIBJICHUS, UCIONb3ysd (PU3NYECKHE
3aKOHBI ¥ MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U MapalIeIbHOTO
COCIUHEHUSI TPOBOAHUKOB, 3aKOH J[oymns—JIeHna, 3aKOH DJIEKTPOMArHUTHOU
WHYKIUH, 3aKOH NPSIMOJIMHENHOIO paclpOCTPAHEHHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHHE DWHIITeHHa i PoTodddekTa,
3aKOH COXPAaHEHHUSI SHEPrUM, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPAHEHUS
ANEKTPUUECKOr0 3aps]a, 3aKOH COXPAaHEHMs] MAcCOBOIO 4YMcia, mocryiaarsl bopa,
3aKOH PaJIMOAaKTUBHOIO paciajia, Mpy 3TOM Pa3JInyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHUE U YCIOBUA (TpPaHUIIBI, OOJIACTH)
MIPUMEHUMOCTH;

OIpPENEATh HAIPABJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJISl TPOBOJHUKA
C TOKOM, cuJIbl AMriepa u cuiibl JIopeHiia;

CTPOUTh M OIUCHIBATh H300paKEHHE, CO37aBaeMO€ IUIOCKUM 3€pKajioM,
TOHKOM JINH30i;

BBITIONTHATh JKCIIEPUMEHTHI TI0 UCCIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOLIECCOB C UCIOJB30BAHUEM MPAMBIX U KOCBEHHBIX HW3MEPEHUMN: MNPHU 3TOM
dbopmynupoBaTh MOpoOJEMy/3alady W TUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OO0OpYJOBaHUS, MPOBOJIUTH OMBIT M
dbopMyIMpOBaTh BHIBOJIBL;

OCYIIECTBIIATh MPSMbIC M KOCBEHHBIC M3MEPECHUSI (PU3NUECKUX BEIMYUH, TIPU
ATOM BBIOMpPATh ONTUMAILHBEIN CIOCOO M3MEPEHHS M WCIOJIh30BaTh W3BECTHBIC
METObI OLIEHKH MOTPEIHOCTEN U3MEPEHNN;

HCCIIEIOBAaTh 3aBUCUMOCTH (DU3MYECKHX BEIUYMH C HCIOIH30BAHUEM
OPSIMBIX M3MEPEHHMM: TPU HSTOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTU (DU3UYECKUX BEIUYUH B BHJE TAOJIUI] U
rpaduKOB, Ie7aTh BHIBOJBI IO Pe3yJbTaTaM HCCIeI0OBAHUS;

co0irofaTh mpaBuiia 0€30MaCHOTO TPy/a MPH MPOBEICHUM WCCIICIOBAaHUN B
pamMKax y4eOHOro HSKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOEKTHOU
JESITENIbHOCTH C HMCIOJIb30BAHUEM H3MEPHUTEIIbHBIX YCTPOUCTB U J1AOOPATOPHOTO
000py0BaHuUS;

pelmarb pacy€THbIE 3aJadyd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCTIOJIB3Ys (PU3NYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3aa4u



BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOUMBIE ISl €€ pelIeHUs, MPOBOAUTH Pacdy€Thl U OICHUBATH PEaTbHOCThH
MOJTY4E€HHOI 0 3HaueHUs (PU3NIECKON BEJIMUUHBI;

pemaTh KaYECTBEHHBIE 33J]a4M: BBICTPANBATD JIOTUYECKH HEITPOTUBOPEUHUBYIO
LEMOYKY PACCYXKJEHUM C OMOpOW HA H3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYECKHEe SBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
nH(pOpMalIMOHHBIE TEXHOJIOTUM JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIpe/ICTaBlieHUs] Y4eOHON M HAyYHO-TIOMYJISIPHOW MH(OPMAIIUU, TTOTYICHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOJIydyaeMyr0 HHPOpMaIuio;

OOBSICHATH TPHUHIUIIBI JEHCTBUS MAaIWH, NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3nyaTh YCIOBUS WX 0€30MaCHOTO MCIOJIb30BAaHUS B MTOBCEIHEBHOM
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIJa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

WCIOJIb30BaTh TEOPETUUYCCKHE 3HAHWS MO (PU3MKE B MOBCETHEBHOW KU3HH
JUTsl o0ecrieueHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBaMHU, JJII COXPAHEHUS 3I0POBbS U COOIIOJICHUS] HOPM IKOJIOTHYECKOTrO
IIOBEJICHUS B OKPYXKAIOIIEN CpeLe;

paboTath B TpYIINE C BBHINOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIbI, PAIMOHAIBLHO pacCIpeAessTh OOS3aHHOCTH H
IJIAHUPOBATh JIESITENbHOCTh B HECTAH/IAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLICHUBATH
BKJIQJT KQXKJOTO U3 YYaCTHUKOB T'PYIIIIBI B PEIICHUE pacCMaTpruBaeMoi MpoOJIeMBbl.



TEMATHNYECKOE INTAHUPOBAHUE

10 KUIIACC
KosnuecTBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uudposbie
Ne i/m P Kourposbubie | IlpakTuyeckue (ubp )
NMpOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
1.1 ®du3rka 1 METObl HAYYHOI'O IO3HAHUS 2 Bubmoreia LIOK
' A i https://m.edsoo.ru/7f41bf72
Htoro no pazgeny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 bummorexa [IOK
https://m.edsoo.ru/7f41bf72
29 JiunanmmKa 7 bu6moreka [JOK
https://m.edsoo.ru/7f41bf72
bubmioreka [IOK
23 3aKOHBI COXPAaHEHHUS B MEXaHHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Uroro no pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/INHAMUKA
31 OCHOBBI MOJIEKYJISIPH O-KMH €TUY €CKOM 9 1 bubmorexa [JOK
' TEOPUH https://m.edso0.ru/7{41bf72
bu6moreka [JOK
3.2 (0) 10 1
CHOBR! TEPMOATHANMMIH https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHUS BEIIeCTBa. 5 bubmorexa [{OK

®azoBbI€ MEPEXOABI

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




Uroro no pazneny 24
Paznen 4. JIEKTPOJAMHAMUKA
bu6moreka [JOK
4.1 C) 10
fleKTpoctatiia https://m.edsoo.ru/7{f41bf72
47 ITocTosHHBIN nekTpuueckuil Tok. Toku B 12 bubmotexa LIOK
' Pa3NUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoasbnsbie | IlpakTuyeckue
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe noJje. DJIeKTpoMarHuTHast 1 1 3 bu6motexa [IOK
) WHTYKIHS https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHH4eCcKHe 1 3JIEKTPOMarHUTHbIC 9 1 bu6motexa [IOK
' KosieOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHuuecKue 1 3JEKTPOMarHUTHbIE 5 1 bubmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuorexa [IOK
2. 1 3
3 Onika 0 https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI ClielIMaTBbHON TEOPUHU 4 | bubmotexa [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
b K
4.1 JJIEMEHTHI KBAHTOBOU OIITUKU 6 h‘;IfsJ:I/I//II(l)f:gjoESWﬂchc
4.2 Crtpoenue atoma 4 bubmmoreka [IOK




https://m.edsoo.ru/7f41c¢97¢

4.3

ATOMHOE A11pO

bubmmoreka [IOK
https://m.edsoo.ru/7141c¢97¢

Uroro no pazneny

15

Pa3znen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3IUKU

5.1 DeMeHTHl aCTPOHOMUH U aCTPO(PU3UKH 7 bu6worexa [IOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazneny 7
Pa3znen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o61maro1iee NOBTOPEHNE 4 Etptfs/l//lzigjogr?ﬁfmwk
Uroro no pazneny 4
Pe3zepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







ITIOYPOYHOE IINTAHUPOBAHME

10 KUIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Hara nupposbie
Tema ypoka Kontpoasbnbie | IlpakTudeckue
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypcsl
®duznka — HayKa O IPUPOJE.
| Ha e e Z of 5 | bu6mmoreka [JOK
HbIE METO/IbI TO3HAHUS
o A https://m.edsoo.ru/ff0c32e2
OKpY’KaIOIIEro Mupa
Poins 1 MecTo pu3uku B

) (bopMUPOBAHUU COBPEMEHHOM 1 bubmuorexa [IOK
HAay4YHOW KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUUYECKOU JIESITEIbHOCTH JIFOJIei
MexaHnueckoe IBUKEHHUE.

3 OTHOCHUTEIHPHOCTh MEXaHUYIECKOTO | bu6mmoreka [JOK
newxeHns. [lepemenienue, ckopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NPAMOIMHENHOE 1 bubmmoreka LIOK
JIBHKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSMOJIIMHEWHOE 1 bubmmorexa [IOK
JBMOKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOE ajieHne. Y CKOpeHune 1 bubmorexa [JOK
CBOOOHOTO MaACHUS https://m.edsoo.ru/ff0c39cc
KpuponuneitHoe 1BHKEHHE.

7 I CHIE MATEPHATLEOM To o | bu6mmoreka [JOK

BIDKCHHUE MAaTEPUATBHOM TOUKH 1T
P https://m.edsoo.ru/ff0c3ada
OKPY>XHOCTH
8 [Tpunuun otHOCUTENBHOCTH ["anuies. 1 bubmioreka [IOK




WNuepuyanbHble CUCTEMBI OTCUETA.
IlepBerii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Tpuniumn

9 Cynepno3uuuu cui. Bropoit 3aKoH Bubmioreia LIOK
. https://m.edsoo.ru/ff0c3be8
HproTOHA 11 MaTepruanbHON TOUKH

10 Tpetuit 3akon HproToHa 1151 bu6mmoreka [JOK
MaTepUAIIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro Tsarorenus. Cua

11 Tshkectu. IlepBas kocMuueckas Bubmioreia LIOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoappuuneHt tpenusi.

13 Cuiia CI;HpOTI/IBJ'IeI({bI/Iqs)I npu I{BI/I)Pi(eHI/II/I butmmorexa [IOK

https://m.edsoo.ru/ff0c3f76
TeNa B )KMJIKOCTH UJIU Ta3e
[TocTynarenpHOE U BpalaTeabHOEe

14 JIBIKEHHE a0COIIOTHO TBEPOrO Tela. bubmuotexa [JOK
MowmenT cuitbl. [1neqo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHUA TBEPJIOTO TENIA
HMirynbc MaTepHaIbHOM TOYKY,

15 CHUCTEMbI MATEPUATIBHBIX TOUEK. bubmmorexa [IOK
Nmrirynbce cniibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE ABMKEHUE
PaboTa 1 MOIIHOCTD CUJIBI.

16 Kunernueckas sHeprus MaTepuaibHON bubmmorexa [IOK
toukH. Teopema 00 U3MeHEHUHU https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 IToreHumanbHas SHEPrusi. bubmmoreka [IOK




[ToreHuunanbHas SHEPrUust yupyro
ne(pOpMUPOBAHHON NPY>KUHBI.
[ToreHnnanbHas SHEPrus Teia BOIM3H
MTOBEPXHOCTH 3EeMJIN

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanbHbIE U HEMOTEHIUAIBHBIE
cuiibl. CBsI3b pabOThI
HEMOTEHIMAJIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW SHEPruu CUCTEMBI TEIl.
3aKOH COXpaHEHUs MEXaHUYECKOMN
SHEPIrUu

bubmioreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabora
«HccnenoBanue cBsi3u pabOThI CUITBI C
WU3MEHCHHUEM MEXaHUYECKON SHEPruu
TeJla Ha IPUMEPE PACTDKCHUS
PE3HHOBOI'0 JKI'yTa

20

KonrtponeHas paborta o reme
«Kunematuka. JInHaMuka. 3aKOHBI
COXPaHEHUS B MEXaHUKE»

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

21

OCHOBHBIE MOJIOKEHHSI MOJICKYJISIPHO-
KWHETUYeCKOl Teopuu. bpoyHoBckoe
newkenue. Juddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKCHUS U

B3aMMO/ICH CTBUS YaCTHUL] BELIECTBA.
Mopenu cTpoeHHs Tra30B, KUJIKOCTEN
Y TBEPABIX TEIl

23

Macca mosekyan. KonnuectBo
BemiecTBa. [locrossHHass ABoraapo

24

Tennosoe paBHoBecue. Temneparypa
u e€ usmepenue. lllkana remnepartyp




Lenbcus

HNneanpueni raz B MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBHeHre MKT https://m.edsoo.ru/ff0c4fde
AbcoroTHas TeMIiepaTypa Kak Mepa
26 CcpenHel KMHETUYeCKOM SHEPT UM bubmuotexa [JOK
JBUKEHUS MOJIEKYJI. YpaBHEHUE https://m.edsoo.ru/ff0c511e
MenpneneeBa-Knaneiipona
27 3akoH JlambToHa. ["a30BBIC 3aKOHBI
JlabopaTopHas pabora
)3 «MccnenoBanue 3aBUCUMOCTH MEXY
napamMeTpaMH COCTOSTHUS
pa3peXEeHHOr 0 ra3a
29 M3omponeccsl B ueanbHOM ra3e U ux bubmuoreka LIOK
rpaduyeckoe rnpecraBieHue https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOAMHAMHUUYECKON CHCTEMBI U
30 crocoOsl €€ n3menenus. Konmmaectro bu6moreka [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OTHOATOMHOT' O HJ1€aJIbHOT0
rasa
31 Buns! Temonepenaun bu6amorexa [IOK
https://m.edsoo.ru/ff0c5¢c36
VaenbHas TEMIOEMKOCTh BEIIECTBA.
bu6mnoreka [JOK
32 KonnuectBo TemioTel nmpu
. https://m.edsoo.ru/ff0c5¢36
Terionepenaye. AnuadbaTHbINA MPoIece
13 IlepBblii 3aKOH TEPMOJINHAMUKHU U €70 bubmuoreka LIOK
IIPUMEHEHUE K U30IIpolieccaM https://m.edsoo.ru/ff0cSefc
34 HeoGpaTtuMocTs mporieccoB B bubmmorexa [IOK




npupoje. Bropoii 3akon
TEPMOJUHAMUKHI

https://m.edsoo.ru/ff0c6230

[Tpunuun aeiicreus u K11/ Tennosoit

bu6mmoreka [JOK

35
MaIIUHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KI1J|
37 OKOJI0ru4ecKkue npodaeMbl
TENJIOHEPI eTHUKU
13 O6o0maromuii ypok «MoJieKyisipHast bubmotexa [JOK
¢usnka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonrtponpHas pabota 1o reme
39 «MounekymsipHas ¢uzuka. OCHOBBI butmmorexa [IOK
YIAp ' https://m.edsoo.ruw/ff0c6a50
TEPMOJITUHAMUKI
40 [TapooOpazoBaHue ¥ KOHICH CAIHI. bubmmorexa [IOK
Ucnapenue u kumneHue https://m.edsoo.ru/ff0c63b6
AOcCom0THAs M1 OTHOCUTETbHAS
41 BJIA>KHOCTE BO3AyXa. HachImeHHbIN bubmorexa HOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramnnueckue u
4 amopdHbIe Tena. AHU30TPOUS bubmmoreka LIOK
CBOMCTB KpuCTaILIOB. JKujakue https://m.edsoo.ru/ff0c6510
Kpuctaiibl. COBpeMEHHbIE MaTepralibl
[1naBiieHre U KpUCTAIITU3ALHUA.
P 1 bu6mmnoreka [JOK
43 VaenpHas TennoTa MIaBICHUSA.
https://m.edsoo.ru/ff0c6708
Cyb6mmMmanust
bu6mmoreka [JOK
44 v 0
PABHEHHG TELLIOBOTO Daiaiica https://m.edsoo.ru/ff0c6820
45 DJIeKTpU3aLMS TE. DIECKTPUYECKUI bubmotexa [JOK

3apsn. [IBa BUlIa 3IEKTPUUECKUX

https://m.edsoo.ru/ff0c6bcc




3apsI0B

[IpoBOAHUKH, TUIIIEKTPUKH U

46 o OBOJIHUKH. 3aKOH COXpaHe butmmorexa [IOK
IMOJYIIPOBOIHUKH. H COXpaHEHUS
yHpoBoZ p https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOT O 3apsiia
B3auMoseiicTBre 3apsaoB. 3aKoH
47 Kynona. ToueuHEbIi 21eKTPUYECKUN bubmorexa HOK
y ' R https://m.edsoo.ru/ff0c6ced
3apsin
Hanps:k€HHOCTB 2JIEKTPUYECKOTO
43 nosist. [Tpunnun cyneprozunuun bubmmorexa LIOK
WIEKTPUYECKUX nTosier. JInnun https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
PaboTa cuit 2JIeKTPOCTaTHYECKOTO
49 noid. [Torennman. Pa3znocts bubmorera IIOK
' ’ https://m.edsoo.ru/ff0c6f00
IMOTEHIIMAJIOB
[TpoBOTHUKY U TUATICKTPUKH B
50 DJIEKTPOCTATHUECKOM IT0JIE bubmorera TIOK
P ’ https://m.edsoo.ru/ff0c7018
JuanekTpudueckasi IpOHUIIAEMOCTh
bubmioreka [IOK
51 DnekTpoéMKocTh. KoHaeHncaTo
P P https://m.edsoo.ru/ff0c7126
OneKTPOEMKOCTh MJIOCKOTO
52 KOHJIEHCATOPa. DHEPIUS 3apsHKEHHOI 0 bubmorexa OK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTOpa
53 JlabopaTopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa"
[IpuHUMD AW CTBUS U TPUMEHEHHE
54 KOHJICHCATOPOB, KOMTUPOBAJIBHOTO

arrapara, CTpyWHOr0 MpUHTepa.
DJIEKTpOCTaTHYECKAs 3aIlUTA.




3a3emiieHUE IEKTPOIIPUOOPOB

55

DIIEKTPUYECKUN TOK, YCIIOBHUS €TO
cyuiectBoBaHus. [10CTOSHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusienue. 3akoH Oma st
ydacTka 1enu

56

[TocnenoBatenbHOE, MapaielbHoOe,
CMeIIaHHOE COeIMHEHNE
poBOAHUKOB. JlabopaTopHas paboTa
«M3yueHne cMeuIaHHOT O COeTUHEHUS
PE3UCTOPOBY»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

Pa6oTa 1 MOIIHOCTb 3JIEKTPUUECKOTO
ToKa. 3akoH Jxoynsa-Jlenua

bubmioreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma /1151 HOoNHOM (3aMKHYTOM)
anekTpuyeckoi nenu. Koporkoe
3ambIkaHue. JlabopatopHas pabota
«M3mepenue J/1C nctouHmka Toka u
€ro BHYTPEHHETO COMPOTHBIICHUS»

bu6moreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTPOHHAsE TPOBOAUMOCTH TBEPABIX
MEeTaJJIOB. 3aBUCUMOCTD
COIIPOTHUBJICHUSI METAJJIOB OT
temmnepaTtypbl. CBepXIIpOBOAUMOCTh

60

DJEeKTpUYEeCKHil TOK B BaKyyMe.
CBoiicTBa 2JIEKTPOHHBIX TYYKOB

61

[TonynpoBOJHUKH, X COOCTBEHHAS U
IIpUMeECHasi IpoBOAUMOCTh. CBOKCTBA
p—n-nepexoaa. [lonynpoBoJHUKOBBIE
npubopsI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae




DNIEKTPUYECKUN TOK B pacTBOpax U

2 paciiaBax 3JE€KTPOIUTOB. 1 bu6mmorexa LIOK
DJIEKTPOIMTHYECKAS T CCOLIHAIUS. https://m.edsoo.ru/ff0c82ba
DneKkTponus
DJIEKTPUYECKUM TOK B razax.

63 CaMOCTOSITeTbHBIN U 1 bu6moreka [JOK
HECaMOCTOATENBbHBIN pa3psa. MonHus. https://m.edsoo.ru/ff0c84ae
[1nazma
DnexTpuyecKue mpudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmuorexa [IOK
npumeHenue. [TpaBuna TexHuku https://m.edsoo.ru/ff0c86fc
Oe3omacHoCTH

65 O6o0maromuii ypok 1 bu6mmoreka [JOK
«OJIEKTPOAMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas pabora o reme

66 «Qnekrpocraruka. [locTossHHbII 1 bubmmorexa [IOK
ANEKTPUYECKUl TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3NIUYHBIX Cpeaax»

67 PesepsHblii ypok. KoHTpoONIBHAA | bu6mmoreka [IOK
paboTa 1o Teme "DnekTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIi ypok. O000marommi ypok | bubmmoreka [IOK
no teMaMm 10 knacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 63
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11 KITACC

KoanuectBo yacos DJIEKTPOHHBIE
[
Jl:r/-ﬂ Tema ypoka Bcero Koutpoapapre | - Tpakrueckue fa[:;;ennﬂ ::gl()bal;?;];eenbﬂble
padoThI padoThI pecypen
[TocTosiHHBIE MAaTHUTHI U UX

1 B3auMoO/iel cTBHE. MarHuTHOE ToJe. | bu6moreka [JOK
BexkTop MarHuTHOW MHAYKUHH. JInHUK https://m.edsoo.ru/ff0c9778
MarHuTHOM UHIYKLIUH
MarnuTHo€ 1oJie NpoBOJAHMKA C

) ToKOM. OnBIT DpcTea. ] bubmmorexa [IOK
B3aumojeiicTBrue NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopartopHas paborta «M3yueHnue | 1 bubmotexa [JOK
MAardUTHOTO NOJIS KaTYILIKU C TOKOM)) https://m.edsoo.ru/ff0c98fe
JelicTBue MarHUTHOTO MOJIS HA
NpOBOJHUK ¢ TokoM. Cuna Amrmepa.

4 JlabopaTopHas pabora 1 | bubmotexa [JOK
«HcciaenoBanue nelicTBUA https://m.edsoo.ru/ff0c9acO
IIOCTOSIHHOI'O MAarHuTa Ha paMKy C
TOKOM»

JleiicTBME MarHMTHOI'O TOJISI HA

5 JBYKYIIYIOCS 3apSUKEHHYIO YaCTHUILY. | bubmorexa [JOK
Cuna Jlopenna. PaGora cubl https://m.edsoo.ru/ff0c9df4
Jlopenna
OnexkTpomarHuTHas HHAyKIus. [loTok

6 BEKTOPa MarHUTHOM nHAYKIuu. D/1C 1

MHIYKIIMU. 3aKOH 3J1€KTPOMAarHUTHOM




naaykunu Papajnes

JlabopaTopnas pabora
«HccnenoBanne SIBICHUS
AJIEKTPOMArHUTHON WHTYKITUW

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NanykTuBHOCTH. fIBIEHNE
caMouHaykiuu. 3/1C caMOUHAYKIIUH.
DHeprus MarHUTHOT'O TOJISI KATYIIKH €
TOKOM. DJIEKTPOMAarHUTHOE T0JIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckne yCcTpouCcTBa U X
IIPUMEHEHUE: IOCTOSTHHBIE MAarHUTHI,
IEKTPOMArHUTBI, YJIEKTPOJBUTATENb,
YCKOPHUTEIIN 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs [1€4b

10

O6o6maromuit ypok «MarautHoe
noJe. DIeKTPOMarHUTHASI WHIYKITHSD

bu6moreka [JOK
https://m.edsoo.ru/ff0cab82

11

KontponpsHas pabota o reme
«MarsuTHoE€ nozJe.
DNeKTpOMarHuTHasT HHIYKIIHSI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKUE
kosieOanus. ['apMoHHUecKue
KoyieOaHus. Y paBHEHHE
rapMOHHUYECKUX KOJICOAHUH.
[TpeBparieHue SHEPruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopnas pabora
«HccnenoBanue 3aBUCHMOCTH
neproja MabIX KoJieOaHui rpy3a Ha
HUTHU OT AJIMHBI HUTHU U MACCBI I'py3a»

14

KonebarenpHbiii KoHTYp. CBOOOIHBIC

Bbu6moreka [JOK
https://m.edsoo.ru/ff0cb820




AIIEKTPOMAarHUTHbBIE KONIeOaHUs B
U7eaJbHOM KOJIe0aTelbHOM KOHTYPE.
AHanorus MeX1y MEXaHHYECKUMU U
AIEKTPOMArHUTHBIMH KOJICOaHUSMHU

15

®opmyna ToMmcoHa. 3akoH
COXpaHEHUs PHEPTUH B UICATHLHOM
KosebaTeIbHOM KOHTYpE

bubmioreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[TpencrarieHne o 3aTyXarIux
KoJieOaHUsIX. BBIHY X IeHHBIC
MeXaHH4YeCKHe Koyiebanus. PesoHanc.
BbIHYX ICHHBIE 3JIEKTPOMArHUTHBIE
KoJIeOaHuUs

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennslii Tok. CUHYCONUIaIbHBIN
MepeMEHHbIN TOK. MOIIHOCTh
MIEPEMEHHOr 0 TOKAa. AMIUIUTYHOE U
JIEUCTBYIOIIIEE 3HAUEHUE CUJIBI TOKA U
HaIpsHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmatop. [IponsBoactso,
nepesaya u norpedieHue
IIEKTPUYECKON SHEPIUH

19

VYCTpolCTBO U IPaKTUYECKOE
IIPUMEHEHUE 3JIEKTPUYECKOr0 3BOHKA,
reHepaTopa MepEMEHHOr0 TOKa,
JMHUH JIEKTponepenay

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

20

DKOJIOTMYECKUE PUCKU TPU
MPOU3BOACTBE JICKTPOIHEPI HH.
KynbpTypa ucnonb3oBanus
AJIEKTPOIHEPTUHU B TIOBCEIHEBHOM
KU3HU




MexaHn4ecKue BOJIHBI, YCJIOBHUA
pacnpoctpanenus. [lepuon. CkopocTh

bu6moreka [JOK

21 pacIpoCTpaHEHUS U JIIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunbie U MPOTOIBHBIE BOJIHBI
2 3ByK. CkopocTbh 3ByKa. [ poMKOCTH bubmoteka IJOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIIEKTpOMarHUTHBIC BOJHBI, UX
23 cBoicTBa U ckopocTh. [llkana bubmorexa [OK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIIUTIBEI paAROCBSI3H U
24 TeneBuaeHUs. Pa3BuTre cpeacTs
cBsA3u. Pagnonokanus
25 KonTpomnbHas padora «Konebanus u bubmmorexa [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc618
[IpssMonuHeitHOE pacnpOCTpaHEeHHE
26 CBETa B OTHOPOIHOM Ccperie. bubmotexa [JOK
ToueuHsblil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHue cBeta. 3aKOHbI
27 oTpaxenus csera. [loctpoeHne bubamorexa [IOK
. https://m.edsoo.ru/ff0cd4e0
M300pakeHU B TIIOCKOM 3€pKaje
IIpenomnenue ceera. IlomHoe
)3 BHYTpeHHee oTpaxkeHue. [IpenenbHslii bubmuorexa LIOK
YTOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 716
OTpaXKCHUS
29 JlabGopaTopHas pabora «3mepenue bubmorexa [IOK
IoKa3aTess IIPEJTOMIIEHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [Toctpoenne n3o0paxeHuit B bubmotexa [JOK




nun3e. DopMylia TOHKOW JIMH3HI.
VYBenuueHune JIMH3bI

https://m.edsoo.ru/ff0cddl e

JlabopartopHas pabora

31 «ccnenoBanue CBOMCTB
M300paKCHUH B JIMH3AaX)»
Hucnepcus cera. CIOXHBIN COCTaB
1 6enoro ceera. L[er. JIabopaTopHas
pabora «Habmonenne qucnepcuu
CBETa»
13 WnTepdepenuus ceera. Judpakius bubmuorexa LIOK
ceeta. JudpakinuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TorepeyHoCTh CBETOBBIX BOJIH. bubmuorexa [IOK
[Tonsgpuzainus cera https://m.edsoo.ru/ff0cf02e
OnTHueckre npubopsl U yCTPOCTBA U
35 YCJIOBHSI UX 0€30MaCHOTO MPUMEHEHUS
['panuIel MpUMEHUMOCTH
36 KJIaCCHYECKOM MeXaHuKH. [locTymaTsl bubmuotexa [JOK
CIeHUATbHON TEOPHH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBLHOCTH
OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH.
37 3amensieHue BpEMEHU U CIZ)KpameHHe bubmorexa HOK
https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprus 1 UMNYJIbC PEIATUBUCTCKON
38 yactullbl. CBsI3b MaccChl C SHEprueu u Bubmiorexa IOK
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPrus MoKos
Kontponpnas pabora «OnTHKa.
39 OCHOBBI ClieIMaTbHON TEOPHH bubmorexa [TOK
https://m.edsoo.ru/ff0cf610

OTHOCHUTCIBHOCTH»




®oronsl. Popmyna [Inanka. DHeprus

bub6moreka [JOK

40
U UMITYJIbC (poTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE
41 (I)OT(I:S(I)(I)GKTEI OHLII[TLI AT Bubmioreia LOK
' o https:/m.edsoo.ru/ff0cffc4
CroieroBa
3akonsl potodddexra. YpaBHEHHE
. (vb P P bu6mmoreka [JOK
42 Ditamreina s Gororddexra.
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» ¢porodddekra
JaBnenwne ceera. OmbiTel I1. H. Bu6 10K
nonIMoTeKa
43 Jlebenena. Xu €CKOE¢ JCHCTBHE
Ace MHUACCROC ACHCTER https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTporcTBa U
MPaKTUYECKOE TPUMEHEHUE:
44
doTOodIEMEHT, POTOAATUHK,
COJIHEYHas OaTapesi, CBETOIUO/T
45 Pemenue 3amad mo Teme «JI€MEHTBI bu6mmoreka [JOK
KBAHTOBOH OITHKH https://m.edsoo.ru/ff0d0302
Monens atoma ToMmcona. ONBITE
46 Pesepdopmaa mo paccessHUIO 0-4acTH bubamorexa [IOK
pOpA p t https://m.edsoo.1u/ff0d091a
[InanerapHast Moziesib aTOMa
bubmioreka [IOK
47 ITocrynater bopa
TyHaThl HOp https://m.edsoo.ru/ff0d0afa
W3nydenue u noryomieHrue GoToHOB
48 IIPH IIepeXoie aTOMa C OAHOI'0 YPOBHS bubmmorexa HOK
p pexon . A yp https://m.edsoo.ru/ff0d0afa
SHEPruu Ha Apyroil. Buasl ciekTpoB
BoimHOBEBIE cBOMCTBA yacTHIl. BOTHEI
. bubmotexa [JOK
49 ne bpoiinsa. Koprnyckynsipao-

BOJIHOBOM Ayanu3M. CHOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYXXJICHHOC U3JIYyYCHUC

50

OTKpbITHE paIuOAKTUBHOCTH. OTBITHI
Pesepdopaa mo onpeneiaeHno coctaBa
PaguoOaKTUBHOIO U3Jy4ECHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, raMma-
u3iydyeHus. Bausaue
PaTuOaKTHBHOCTH Ha JKUBBIC
OpraHHU3MBbl

52

OTKpBbITHE IPOTOHA U HEUTPOHA.
W3ortonsl. Anbda-pacna.
ONEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-usiyueHue

bubmioreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3M HYKJIOHOB B SIIpeE.

S nepHbie peakuuu. SnepHblii
peakTop. [Ipo0ieMbl, MepCIeKTHBHI,
3KOJIOTUY €CKUE ACTIEKTHI SICPHON
SHEPreTUKU

bu6moreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUIbl. OTKpBITHE
NO3UTpOHA. MeTo1bl HAOIOACHUS 1
pErucTpaLyy JIEMEHTapHbIX YaCTHULL.
Kpyrisiii cron «PyHaamMeHTalIbHbIE
B3aUMOJEHUCTBUSA. ENMHCTBO
(bu3nYecKoil KapTUHBI MUPA»

bubmioreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3gnoro neba. Co3se3nus,
SIpKH € 3BE3]IbI, TUIAHETHI, UX BUIUMOE
nemkenne. ConHeyHas cucTeMa

56

Comune. ConHedyHast akTHBHOCTb.
Ncrounuk 3ueprun CoaHua U 3BE37




57

3BE3bI, UX OCHOBHEIE
XapaKTePUCTUKHU. 3BE3/IbI TJIABHOMN
nocjieaoBaTeabHOCTH. BHYyTpeHHee
crpoenue 38€311. CoBpeMEHHbIE
MPEICTABIICHUS O MPOUCXOXKIECHUU U
sBommony CosHIa U 3BE3]

58

Mneunsiit [Tyts — Hama ["anaktuka.
[Tonoxenue u nuxenne ConHua B
INamaktuke. 'anaktuku. YEpHble
JBIPBI B SIAPAxX rajgakTUK

59

Bcenennas. PazOeranue rajakTuk.
Teopust bonbioro B3peiBa.
PennkToBOE M3nydEeHUE.
MeraramakTuka

60

Hepeniennsie mpoO1eMbl aCTPOHOMUN

61

KonTponbHas padora «31eMeHThI
ACTPOHOMUU M aCTPOPU3UKI»

62

O6o0uratomuit ypok. Pons ¢pusnku u
aCTPOHOMMH B SKOHOMHUYECKOM,
TEXHOJOIrHICCKOM, COITUAaILHON 1
ATHYECKOU cepax AessTeIbHOCTH
YyeJIoBeKa

63

O6o0maromuii ypok. Pois u mecto
(GU3MKH U aCTPOHOMUU B
COBPEMEHHON HaYYHOU KapTUHE MUpa

64

O6o0maromuii ypok. Pois
¢duzngeckoii Teopru B GOpMUPOBAHUN
IpeAcTaBIeHU 0 pr3nuecKoit
KapTUHE MUpa




O6o6maromuit ypok. Mecto
¢u3nyeckoil KapTUHBI MUpPa B 001IEM

65 Py COBPEMEHHBIX €CTECTBEHHO- !
HAyYHBIX MIPEJCTaBICHUHN O IPUPOJIC

66 Pe3epBHbIl ypok. MaruuTHoe nosJe. 1
DneKTpoMarHuTHast MHAYKIIUS
Pe3epBHbIit ypok. OnTtuka. OCHOBBI

67 crieuaabHOU TEOpUU 1
OTHOCUTEIBHOCTH
Pesepnpiii ypok. KBanToBas gusnka.

68 3J’I€1\1/:I)€HTH};.I::TPOHOMI/II/I u ! 1 bubmorexa [OK

https://m.edsoo.ru/ff0d 1784
acTpopU3UKU
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/JUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

» ®usuka, 10 knace/ I'.S.Msxkumes, b.b.byxosies, H.H.Cotckuii., Mocksa

«IIpocsemenune», 2019 r

» ®usuka, 11 knace/ I'..Msakumes, b.b.byxosues, H.H.Corckuii., MockBa

«IIpocsemenuey, 2019 r

oo

METOIANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

. o B.®. Tloypounoe mianupoBanue no gusuke. 10-11 xmaccel. [Tocodbue

JUIsl yuuTenen obmeo0pasoBart. opranuzamnuii. - M.: [Ipocsernienue,
2019.

. DnexrponHoe npuwioxeHue (DVD) k yue6nuky Msikumesa I'.5. @uzuka. 11

kinacc, 2019.

. [TappentreBa H.A. COopuuk 3anau no ¢usuke: 10-11 k.- M.:

[Tpocsemenue, 2018.

. Mapon A.E., Mapon E.A. ®u3uka 10 k1. Jlugakrudeckue mateprasl.- M.:

Hpoda, 2019

. Mapon E.A. ®uzuka. 10 k1. OnopHble KOHCIIEKTHI U Pa3HOYPOBHEBBIE

3aganus.- CI10.: OOO «Buxkropus mmocy, 2018.

. PervkeBuu A.I1. COopauk 3amau o pusuke. 10-11 xkmacc. — M.: JIpoda,

2016.

. CrenanoBa I".H. COopuuk 3ana4 no ¢usuke. 10-11 kmacc. — M.:

IIpoceemienue, 2020.

. Hemunosa M.}O. TemaTtnueckue TpeHUPOBOUHbIEC BapuaHThl. Ou3nka. 9-11

kjaccesl. — M.: HarmmonansHoe o6pazoBanue, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

1. http://www effects.ru I'azeta «®uszuka» U3narensckoro qoma «llepsoe
CEHTAOPS»



2. http://ens.tpu.ru 3anumarenbHas Qu3rKa B BOPOCaX U OTBETaX: calt B.
Enbkuna

3. http://kvant.mccme.ru Knaccuast puzuka: cailt yuurens ¢pusuku E.A.
bannunuoi

4. http://www.vargin.mephi.ru ®uzuka.py: CallT Ay yqyamuxcs u
npernojaBaTene Gu3nKu
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