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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢uszuke 0a30BOro ypoBHS Ha YPOBHE CpeIHEro oOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOKEHUW U TpeOOBaHUM K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsbl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yudérom enepaibHON paboyeil mporpaMMbl BOCIUTaHUS U
KOHLEMINUU TpenojaBaHus yyeOHoro npeamera «Duszmka» B 00pa3oBaTeIbHBIX
OpraHu3anusax Poccuniickon ®enepanun, peanu3yoImux OCHOBHBIE
o0Opa3oBaTeIbHbIC MPOTPAMMBI.

Copepxkanue mnporpaMMmbl 10 (QU3MKE HampaBieHO Ha (opmupoBaHue
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcsa 10-11 kmaccoB mpu
oOydeHHH UX ¢Pu3MKe Ha 0a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-ESITEIbHOCTHOTO
noaxoaa. Ilporpamma mo ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METaNpPeIMETHBIM pe3yJibTaTaM
OOy4eHHMsI, a TaKKE€ YYHUTHIBAET HEOOXOIUMOCTh pPEaAU3ANH MEKIPEAMETHBIX
CBs3€l (PU3UKM C €CTeCTBEHHO-HAyYHBIMU YUYe€OHBIMH TpeaMeTramu. B Hel
OTIPEJIENISIIOTCS OCHOBHBIEC LIETU M3Y4YEeHHsS] (PU3MKU HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, MIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PUM3HMKU: JIMYHOCTHBIE,
MeTanpeaIMETHBIE, TPpeAMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca PU3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE TPEAMETHBIE PE3YJIbTATHI 110 F0JIaM 00yUYEHUS;

e conepkaHue yueOHoro mpenmera «Puznka» mo rojgam o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyNAas B
KauecTBe y4eOHOTO MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpysxaroriem mupe. IIKoapHBIN Kypc GU3HKK — CHCTEMOOOpa3yIOIInii
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbu3udeckoir reorpadueii W acTpoHomued. Mcmonb3oBaHME MW AKTHBHOE
npuMeHeHne (QU3MYECKUX 3HAHWUNM  OMNpeAeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe DHEPreTHUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTe€pHalioB C 3aJaHHBIMU CBOMCTBAMU M JPYTHX.
W3ydyenrne (QU3MKM BHOCHUT OCHOBHOWM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydYarommxcs, B (HOpMUPOBAHHE YMEHUU MPUMEHSTH
HAyYHBIH METO]I TO3HAHUS MPU BHITIOJIHEHUHA UMH YICOHBIX HCCIICIOBAaHUM.

B ocHoBy kypca ¢usuku mjis ypoOBHsS cpefaHero oOmiero oOpa3oBaHMs
MOJIOKEH PAJl HUJIeH, KOTOphIE MOXKHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
MOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (U3HUKH, BKIIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK K1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM € HEW MaTepual Kypca (puU3uKu
o0ObeaMHEH BOKPYr (Qu3nyeckux Teopui. Benymwmm B Kypce sBIsieTCs
(dbopMupOBaHUE MpPEICTAaBICHUNA O CTPYKTYpPHBIX YPOBHSIX MAaT€pHH, BELIECTBE U
noJIe.

Hoes cymanumapuzayuu. EE peanuzanus npeanojaraeT HCIOIb30BaHUE
IYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3uKM C pa3BUTHEM OOIIECTBA, a TakXkKe C MHUPOBO33PEHUYECKUMHU,
HPAaBCTBEHHBIMU M SKOJOTHUYECKUMHU MTPOOIEMaMHU.

Hoes  npuknaownoii  nanpasnennocmu. Kypc ¢Gu3uku  mpeanosiaraer
3HaKOMCTBO C IIMPOKUM KPYI'OM TE€XHMUYECKHUX U TE€XHOJIOIMYECKHX MPHIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss IMOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEpKaHUsS, MOCBSIIEHHBIX 3KOJOTMYECKUM IMpo0JieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKHU M TEXHOJIOTMH, a Takke 00CYyKIEHUs
po0JIeM pallMOHATIBHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

CrepXKHEBBIMHU dJIEMEHTaMU Kypca (DU3UMKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (U3HUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI (PU3NYECKON Teopuu, posin (GyHIaMEHTAIbHBIX 3aKOHOB U
IOPUHLIMIIOB B  COBPEMEHHBIX IPEACTABICHUAX O MPUPOJE, TpaHHUIaX
IPUMEHUMOCTH TEOpUH, M ONMCAHUSA E€CTECTBEHHO-HAy4YHBIX SBICHUM U
MIPOIIECCOB).

CucTeMHO-IesTebHOCTHBIN MOAX0A B Kypce (PU3MKU peamu3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3allUU SKCIEPUMEHTAIBHON JESTeNbHOCTH O0Yy4YaroUIuXCs.
Jisg  Ga3oBoro ypoBHA Kypca (HU3MKM — OTO HCIOJIB30BAHME CUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpBIE B Iporpamme no (u3uke 00beIWHEHBI B OOLIUI CIHCOK yYEHUYECKHX
MpaKTUYECKUX padoT. BrifeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
IPOBOJUMBIX JJII KOHTPOJS M  OLEHKH, OCYIIECTBIISIETCS YYaCTHHUKaMU
00pa30BaTeIbHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHauleHus: kaOuHeta ¢usuku. Ilpm sToM oOecreunBaeTcsi OBIAJCHUE
OOy4YarOMIMMHUCS YMEHUSIMU MPOBOJUTh KOCBEHHBIE W3MEPEHHUS, HCCIEAOBAHMS
3aBUCUMOCTEH (PU3NYECKMX BEIUYMH U TIOCTAHOBKY OIBITOB 10 TIPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

Bonbuioe BHUMaHME YAENAETCS PELIECHUI0 PACUETHBIX M KavyeCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacd€THBIX 3a7ad MPUOPUTETOM SIBIIAIOTCS 337a4M C SIBHO
3aJaHHON (PU3MYECKON MOJEIBIO, TO3BOJISIONINE IPUMEHATh U3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO pa3fena Kypca, TaK U WHTErpUpYys 3HAHUS W3
pa3HbIX pa3nesoB. [ KauyeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIFOTCS 3aJlaHUS Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M MPOLECCOB B OKpYKarouen
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MoJenu ISl CUTYallMu MPaKTHUKO-
OpPUEHTUPOBAHHOI'O XapakTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY O0O€eCledeHnI0 Yy4eOHOro mpoliecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha ypOBHE CpeHEro 00111ero 00pa3oBaHus JOJKEH U3YUYaThCs B YCIOBUSIX
MpEeIMETHOr0 KaOWHeTa (U3MKK WA B YCJIOBHUSX HWHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIo IuKia. B kaOuHere (U3MKH JOKHO OBITh
HE0OXoaMMOe J1abopaTopHOE OOOpYAOBAHHME JMJIS BBITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (U3MKe YYSHHMYECKHX MPAKTHUECKUX pabOT U JIEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  00OpyJ0BaHHe (HOPMUPYETCS B COOTBETCTBUU C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHeuMBaeT IMOCTAHOBKY
NEPEYUCIIEHHbIX B MporpaMMe 1Mo (U3MKE KIIOUYEBbIX JIEMOHCTpalUil s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBJIGHUA UM  MPOIECCOB, HOMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUII.

JlaGopatopHoe o00OpyI0OBaHHE [JIi YUYCHHMYECKUX TMPAKTUUYECKUX padoT
bopmupyeTcss B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxcsa. TemaTudeckne KOMILIEKTHI
7a060paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
HCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJI€ HIU(PPOBBIX TaOOPATOPUH.

OCHOBHBIMU HENISIMU U3Y4Y€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBISIIOTCS:

e (opMupoBaHHE HUHTEpeca M CTPEeMJICHHS OOYyYaloIIHUXCS K Hay4dHOMY
U3YYCHHUIO TPUPOJIbI, Pa3BUTUE HMX HHTEIUIEKTYyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE NMO3HAaHUA U (POpMUPOBAHUE
HCCJIEI0BATEIBCKOTO OTHOWIECHHS K OKPYKAIOIIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOI'O MHPOBO33PEHUS KaK pe3ysbTaTa H3YYCHHS
OCHOB CTPOCHHS MaTepUu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHue yMeHUU OOBSACHATH SBJICHHUS C MCIOJb30BAaHUEM
(u3MYEeCKUX 3HAHUN U HAYUYHBIX JOKA3aTEbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3UKU AN Pa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI.

JocTikeHne 3TuX 1elield obecrieunBaeTcsl pelieHueM CIeAYIOIMX 3a/ad B

npoiiecce u3yueHus Kypca (UMK Ha YPOBHE CpeIHETO 00Iero o0pa3oBaHus:



e TpHOOpETEHHE CHUCTEMBI 3HAHUM 00 00mux bH3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJTFOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (PU3HKY, DJJEKTPOJMHAMHKY, KBAaHTOBYIO (U3HUKYy U
AIIEMEHTBI aCTPOPU3UKH;

e (QopmMupoBaHME yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHWS IS
oOBbsiCHEeHUS (PHU3MYECKUX SBJICHUNW B TMPUPOAEC U IS TPUHATUA
MMPAKTUYECKUX PELICHUN B IOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEeHUs pPa3IUYHbIX 3a7ad C $BHO 3aJlaHHOMN
¢du3nueckoil MoAeNblo, 3aJad, MOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3gaHue (PU3NIECKOW MOJEINH, aIEKBAaTHOW YCIOBHSIM 3a1auH;

e TMOHWMaHHE (UMYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPONCTB U TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M MPOBEACHUS
(U3MYEeCKUX SKCIEPUMEHTOB, aHajdn3a W HMHTEpIpeTanuu uHOOpMaIliy,
OMpeIeNICHNs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

e CO3JIaHHE YCJIOBHM Jis Pa3BUTHS YMEHHUI NMPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HelEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemspiii B mporpamMme Mo (QU3MKE MepeyeHb JIa0OpaTOPHBIX W
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
MpOBEJIEHUS J1a0OpPaTOPHBIX pabOT U OMBITOB C YYETOM HHIUBUIYATbHBIX
0COOCHHOCTEH 00YyUaIOIIUXCSI.



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Paznen 1. ®usuka u MeTOAbI HAYYHOT O O3HAHUSA

®dusuka — Hayka o npupoze. Hayunbie MeTOIbl NO3HAHUS OKPYKArOILIETO
Mupa. Ponb JSKCnepuMeHTa M TEOpUM B MPOLECCE IO3HAHUS MPUPOJBIL.
OKCIepuMeHT B (pusmke.

MonenupoBanue (HU3NYECKUX SIBICHUNA W TporieccoB. HaydHbie TrumoTessl.
duznyeckre 3aKOHbBI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponp u MecTto Qu3uku B POPMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UUQPPOBBIE HU3MEPUTENbHbBIE MPUOOPHL, KOMIIBIOTEPHbIE
JATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunueckoe ABWKEeHHE. OTHOCUTEIBHOCTb MEXAaHUYECKOTO JBUXKCHMUS.
Cucrema orcué€ra. Tpaekropus.

Ilepemernienne, CKOpOCTh (CpemHsis CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHUE MAaTEpUAIbHOW TOYKH, MX MHPOECKIUUM HA OCH CHUCTEMbI KOOpJWHAT.
CnoxeHue nepeMeeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEWHOe IBuxkeHue. ['paduxu
3aBUCUMOCTH  KOOpPJMHAT, CKOPOCTH, YCKOPE€HHUSA, NYyTH © NEPEMEUICHUS
MAaTE€pPUAIbHON TOUYKU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHue CBOOOIHOTO MaJIeHUS.

KpuBonuHeitHoe  aBrkeHue. [IBUKEHHME  MaTrepHajbHOM TOYKH  TIO
OKPYHOCTH C IMTOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0OBast CKOPOCTb, JIUHEWHAS
ckopocTs. [lepuon u yacrora odpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBUKEHHUE CHAPAJIOB, LIEITHBIE U PEMEHHBIE NIEPEIAYU.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, WUIKOCTPALUS KUHEMATHUYECKUX XAPAKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpazoBanre IBMKEHUHN C UCTIOIB30BAaHUEM MIPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIIEHHOrOo TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne ycKopeHust CBOOOIHOTO ITaICHHMS.

Hamnpasnenue ckopocTu Ipu JABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydeHre HEpaBHOMEPHOTO ABWIKEHHS C LEIBIO ONPEAEIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHHUS MEXAY NYTAMH, IPOMACHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH)KCHUU C HAYaJIbHON CKOPOCThIO, PABHOM HYJIIO.

N3ydyeHne IBUKEHUS [IApUKa B BA3KOU KUIAKOCTH.

N3yuyenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunuun  otHocutenbHOCTH  ['ammmnesd. IlepBwii  3akoH  HeroToHa.
HNHepunaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUIS. MAaTEpUAIIBHON TOUKHU. Tpetuit 3akoH HproTOHA 17151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoabxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOIbXKEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuiia conpoTUBIIECHUS IPU JIBUKEHUU TEJIa B dKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE IBUKEHUE a0COIIOTHO TBEPAOTO TeENa.

MoOMEHT cHJIbl OTHOCUTEIBHO OCH BpameHus. llnedo cunel. YcmoBus
PaBHOBECHS TBEPIOIO TEA.

TexHn4eckne yCTpOWCTBA M MNPAKTHYECKOE IPUMEHCHUE: MOAIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenue nHEpUUH.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIINX TEN.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CnoxeHue CHiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JehopManuu.

HesecoMocTts. Bec Tena npu yCKOpEHHOM IOIbEME U TIAICHUN.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbXECHUS.

VYcioBus paBHOBeCHUs TBEPAOTO Tela. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yuyenue nBm>xkeHUs OpycKa M0 HAKJIOHHOW MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIMX B MPYXXUHE U
pPE3UHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanre yCIIOBHI pPaBHOBECHS TBEPAOTO TeENd, HMEIOLIErO0 OCh
BpALCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

NMiynsC MaTtepuanbHOM TOYKHM (Te€na), CUCTEMBI MaTEPUAIBHBIX TOYEK.
NMIynsC CHIIBI 1 U3MEHEHHME HMITyJIbCa TENa. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTuBHOE IBU)KEHHE.

PaboTta criipl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi MaTepUaJbHOW TOUYKM. Teopema 00 HW3MEHEHHUH
KUHETUYECKOW YHEPTUM.

[ToTeHnmanbHas DHEPIHU. [TorennmanbHas JHEpPrus yIpyro
nepopMUpOBaHHON  mpyxuHbl. lloTeHnumanbHas dSHeprus Tena  BOJIU3H
ITOBEPXHOCTH 3€MIIH.

[loreHumanbHple W HeMOTeHIMalbHble  cuibl.  CBsa3p  paboOTHI
HEMOTEHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHUYECKOM SHEPIMM CHCTEMBI TEll
3aKOH COXPAaHEHUS MEXAHUYECKOW dJHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckre yCcTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN TUCTOJIET, IBHXKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBU)KEHHE.

[lepexon NOTEHUHATBHON SHEPTUU B KHHETUYECKYIO U OOpATHO.

Yuenuueckuii sxcnepumenm, nabopamopuusie padomul

N3ydyeHne abCONIOTHO HEYNpYyroro yiapa C MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHUEM MEXaHWYECKOW 3HEpPIUH
TeJIa Ha IIPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MogekyasipHas Gu3nka 1 TEePMOJAMHAMUKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIE TIOJIOXKEHUSI MOJEKYJSIPHO-KUHETUYECKOW TEOPUH U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKEHUS U
B3aHMOJCMCTBUSL YacTULl BellecTBAa. Mojaenu CTpPOEHUs Tra30B, XKUJIKOCTEU H
TBEPJIBIX TENT U 00BSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieniei. Macca u
pasmepsl Mosiekyil. KonnuectBo BemiectBa. [locTosiHaas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ uzMmepenue. lllkama temmneparyp
Llenbcus.



Mopgens  upeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOpPUH HACaIbHOrO raza. AOCONIIOTHAas TeMmIliepaTypa Kak Mepa
CpeHEN KWHETUYECKOM SHEpPruu TEIUIOBOro JBIKEHHUs dacTtull rasa. [llkama
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHMe MenaeneeBa—Kianenpona.
3akoH [lanmpToHa. M30mporeccsl B UaACaIbHOM Tra3e C MOCTOSIHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3zobapa.

TexHuyeckre yCTPOMCTBA UM MPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETD,
O6apoMmeTp.

Jlemoncmpayuu

OnwITHI, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BemecTBa, Qororpadun
MOJIEKYJI OpTaHUYECKUX COCTMHCHUM.

OmnbITel 0 T GY3UM KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita IlITepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHUE MEXKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBHUSI.

Mogenb, WILTIOCTpUpYIOIIas TPUPOY AaBICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITEI, WUIIOCTPUPYIOIINE YpaBHEHHUE COCTOSHMS UJACaIbHOTO Trasa,
M30IPOIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

OmnpenenieHue Macchl BO3AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3/IyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKIY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmooOuHaAMUKU

TepmoaumHaMuueckass cucreMa. BHYTpeHHsE dHEpPrusi TEPMOJIUMHAMUYECKOM
CUCTEMBI U croco0bI €€ n3meHenus. KonnuecTBo TemioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJAHOATOMHOTO  HJEaJbHOrO0  raza. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeTbHAsI TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEepeIaye.

[Tonarne 006 aamabGaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJIMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJIMHAMHUKM K u3omporieccaM. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmMoguHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TeroBble  mamwmHbl.  [IpuHOUNBI ~ AEHCTBHUS ~ TEIUIOBBIX  MAllWH.
[IpeoOpa3oBanusi ’HEpPrUM B TEIUIOBBIX MamnHax. KoadduuueHt mnose3noro
nerictBusl TeruioBod MamuHbl. [lukn KapHo u ero kosd@uIUEHT MOJIe3HOTO
JEUCTBUSA. DKOJIOTHYECKHUE MPOOIEeMBI TETUIOIHEPTETUKH.



TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku u3 OyTBUIKM MO JEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHs (BUICOJEMOHCTPALINS).

N3MeHeHne BHyTpEHHEN SHEPruu (TeMIIepaTyphbl) Tela IpHu TeIlonepeaaye.

OnpIT 1Mo ananabaTHOMY PpACIHIMPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CrOpPaHusi, pEaKTUBHOTO
JIBUTATEIIs.

Yuenuuecxuii sxcnepumenm, rabopamoptule pabomol

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnusie cocmoanusn eeujecmea. Dazoevie nepexoonl

[TapooOpa3zoBanue u KoHJeHcarus. Vcrapenne n kuneHue. AOCONIOTHAS H
OTHOCHUTEJIbHAA BJIAXXHOCTh BO3Ayxa. HacelmeHHbl map. YaenpHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tépnoe Teno. Kpucramnmueckue n amop(ubsie Tena. AHU30TPONMS CBOMCTB
kpuctamioB. JKuakue kpuctauibl. CoBpeMeHHble MaTepuanbl. [lnaBrnenue u
KpUcTaJM3anus. Y IeabHas TerioTa miasienus. Cyonumanus.

VYpaBHEHHE TEIIOBOTO OajaHca.

TexHudeckre YCTpOMCTBA M TMPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAUIOPUMETP, TEXHOJOTUHU MOJYUYECHHSI COBPEMEHHBIX MaTepHUasioB, B
TOM YHCJIE HAHOMATEPUAJTIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kurnienue npy noHM>KEHHOM J1aBJICHUM.

Cnioco0bl U3MEPEHUS BIIAXKHOCTH.

HaOnronenuie HarpeBaHus U IUIABJICHUS! KPUCTAILTMYECKOTO BEILIECTBRA.

JleMOHCTpanus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3mepeHne 0OTHOCUTENIbHOW BIaXKHOCTH BO3AyXa.

Paznen 4. diaekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnekTpu3auust Tel. OJEKTpUYECKHi 3apsan. JBa BuAAa 3IEKTPUUYECKHUX
3apsiioB. [IpOBOJMHUKHM, JTUANEKTPUKU W TIOJTYNPOBOJHUKHU. 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akod Kynona. ToueuHsblil 3eKTpUuuecKuil 3aps.
OnekTpuueckoe mnosie. Hanpsok€HHOCTh  2yieKTpuueckoro mnojd. [lpuHiun



CYNEPIIO3ULAN BJICKTPUUYECKUX MOJIEN. JIMHUM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGora cun  anekrpocrarnueckoro  mnojs.  I[lorenmuman.  Pa3HocTh
MOTECHIMANOB. [IpOBOAHUMKM © JAUANEKTPUKH B AJICKTPOCTATUYECKOM TIOJIE.
JnanexTpuyeckas NpOHUIAEMOCTb.

OnexktpoéMKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh TUIOCKOIO0 KOHAEHCATOPA.
DHeprus 3apsiKEHHOT0 KOHAEHCATopA.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: SJIEKTPOCKOI,
AIIEKTPOMETpP, dBJIEKTpOCTaTHYECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOpP, KOMMMPOBAJIBHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmojelicTBuEe HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TI0JIE 3aPSKECHHBIX TEIL.

[IpOBOTHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aluTa.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U IUIJIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHne 31eKTpOoEMKOCTH KOHJIEHCATOpa.

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

DJIEKTPUYECKAN TOK. YCIOBUS CYIIECTBOBAHUSA DSJICKTPUYECKOrO TOKA.
Ncrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsbxenne. 3akon OMa 7151 y4acTKa LETH.

DIEKTPUYECKOE COMPOTUBIICHUE. Y AECIbHOE CONPOTHUBJIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaLIENbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOTHUKOB.

PabGora oanexktpuuyeckoro Toka. 3akoH JDxoyns—Jlenma. MoirHOCTh
AIEKTPUYECKOTO TOKA.

DONEKTPOJBIKYIAA CHJIA U BHYTPEHHEE COMPOTUBIECHHUE HMCTOYHHUKA TOKA.
3axon Oma a1 OTHOM (3aMKHYTOM) 3JIeKTpuueckon 1enu. KopoTkoe 3aMbIkaHUeE.

ONEeKTpOHHAs  NPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS METAJJIOB OT TemIepaTypbl. CBEpXIPOBOIUMOCTb.

DneKkTpuuecKuid TOK B BakyyMme. CBOKCTBA JJIEKTPOHHBIX IMYYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas 151 IIPUMECHAS IIPOBOJIUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYECKHMA TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DNEeKTpOoaUTUYECKas: AUCCOIUALIUS. DIEKTPOIIH3.



DNeKTpUUeCKU TOK B razax. CaMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Lnazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: aMIepMeTp,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DIJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TaJbBAHUKA.

Jlemoncmpayuu

N3mepeHune CUilbl TOKa U HaIpSKEHMUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
TJTONIAY MOMEPEYHOTO CEUCHUSI U MaTepralia.

CMenaHHOe COeIMHEHUE MTPOBOAHUKOB.

[IpsiMoe wu3MepeHHe >IEKTPOIBHXKYIIEH cuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoni paspsia ¥ MPOBOJAUMOCTD BO3yXa.

OQHOCTOPOHHSS TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3ydeHne cMemanHoro COeIMHEHUS] PE3UCTOPOB.

N3mepenune 3JeKTPOIBUKYIIEH CUIIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGmronenue snekrposnusa.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHs B 10 kiacce OCyIIECTBISETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OunosorNu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meocnpeomemnvle nonssmusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIM (akT, rumores3a, (uznyueckas BEIUYMHA, 3aKOH,
TEeopusi, HAOIIOJICHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3BMEPECHUE.

Mamemamuka: pemieHue CHUCTEMbl ypaBHEHUH, JuHEWHas (QyHKIMS,
napabona, rurnepOosna, ux rpa@uKu U CBOKWCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U X MPOCKLIUH HA OCH KOOPJMNHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEIUTI00OMEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIAun, TEIIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHHS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUJIKOCTEH U



ra3oB, JJIEKTPHUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHYECKAs AUCCOLMALNS,
raJibBaHHKA.

l'eoepacghus: BnaxXHOCTb BO3/lyXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIONb30BAHUEM MEXaHU3MOB,
YYET TPEHHS B TEXHUKE, IMOIAUIMITHUKH, HUCIOJIb30BAHUE 3aKOHA COXPAHEHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHE€), JBUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHJAUIIMOHEP, TEXHOJIOTHH
MOJIyYEHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YHCIIE HAHOMATEPHAIIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATEIbHBIE puOOPBHI,
AIIEKTPOOCBETUTEIHHBIC MPUOOPHI, TAThbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Mazcnummnoe none. I1eKmpomMazHUmMHAA UHOYKYUSA

[TocTtosiHHbIE ~ MarHuThl.  B3auMOAEHMCTBHE  IIOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mnone. Bexkrop marHuTHOM wuHAYKOMM. [IpuHOMD cynepnosunnn
MAarHuTHbBIX nosied. JInHMM MarHuTHOM WHAYKIMUA. KapTuHa JTUHWNA MarHUTHOM
WHYKIUH T0JISI IOCTOSHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JHMHUN WHIYKUUAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOrO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJHUKA, KaTylIKH ¢ TOkoM. OnbIT JpcTena. BzanmoneiicTBre NpoBOJHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib M HaIpaBlICHUE. [[BUKEHHE 3apsIKEHHON YaCTHUILIbI
B OJHOPOJITHOM MarHuTHOM MoJjie. Pabora cuier Jlopenia.

SIBmeHne 2NEKTpOMAarHWTHOM HMHAYKUMU. [IOTOK BEeKTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJBIKYILIAs CWia HWHIAYKIUH. 3aKOH 3JIEKTPOMarHUTHOU
uHaykuuu @apazes.

BuxpeBoe »snekTpudeckoe IMoje. DIESKTPOABMKYILIAS CHJIA HWHAYKIUU B
IIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJTHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKIMHU. OJEKTPOJBIXKYIIAs CHia
CaMOMHAYKIIHH.

DHEpPrusi MAarHUTHOTO MOJISI KATYIIKK C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE MPUMEHEHHUE: TMOCTOSHHbBIC
MArHUThbl, 3JEKTPOMArHUTHI, DSJIEKTPOJBUTATEIb, YCKOPUTEIU HJIEMEHTAPHBIX
YaCTULl, UHIYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIvHUY MHIYKIUW MAarHATHOTO TOJIS.

B3aunmopernictBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBrue cuibl JIopeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBjieHUE PTIEKTPOMArHUTHON UHIYKIIWH.

ITpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBHKYIIEH CHJIBI MHIYKIUHA OT CKOPOCTH WU3MEHECHUS
MarHUTHOTO IOTOKA.

SIBiieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHrne MarHuTHOTrO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUSA IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanne ssBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue kosnedanus. [lepumoa, vacrora, amrmumryga u (aza xoseOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUuii MasTHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwmii. [IpeBparenue HEPTruu Ipu TAPMOHUYECKUX KOJICOaHUSX.

Konebarenpubiit kKOHTYp. CBOOOJHBIE BJIEKTPOMArHUTHBIE KOJEeOaHUS B
UJICATPHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMU U
AJIEKTPOMAarHUTHBIMU KoJsiebanusimu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJCATBHOM KO0JIeOaTEIbHOM KOHTYPE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/I€HHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYKIeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemenHbii TOK. CHHYCOMAQIbHBIM TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAYEHUE CUJIBI TOKA H
HaIpPsHKEHUS.

Tpanchopmarop. IlponsBoacTso, nepegaya u MOTpeOICHUE IIEKTPUIECKON
SHEPIruM. JKOJOTMYECKHE PUCKHU TPU MPOU3BOJACTBE AEKTpodHeprun. KynbTypa
WCIIOJIb30BAHUS 3JIEKTPOIHEPIUU B TOBCEHEBHOM KU3HMU.

TexHudeckre yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, JIMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJIeOATENbHON CUCTEMBI (NMPYKUHHBIA WU
MaTEeMaTUYECKUN MaTHHK).



Habmronenne 3aTyxaromux KojieOaHHH.

HccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOAHUI.

HabGmonenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuunorpaMmsl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocienoBaTeIbHOM COEAMHEHUU PE3UCTOpPA, KATYLIKH
WHIyKTUBHOCTHU U KOHJIEHCATOpA.

Moaenbs TMHUM 3JEKTponepeadn.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre 3aBUCMMOCTH TIEpHOJa MajbIX KoJieOaHUM Tpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3  IOCIEN0BATENbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHble 60 IHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepumoa. CxopocTb
pacrpoCTpaHeHuss M JUIMHA BOJHBL. [lomepeyHble W NOpPOJOJIBHBIE BOJIHBI.
HNuTtepdepeHus u auppakiuys MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3TYYCHHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuenTanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOJsSpHU3aus, TupaKius,
unTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[lIxana >MeKTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHLIMTBI pagUOCBSI3U U TeNeBUACHUS. Painonokanms.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuyeckre yCTPOMCTBA M TMPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTMKA B TEXHUKE W MEAUIMHE, pajaap,
paaronpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmromieecs Teno Kak MCTOYHUK 3BYKa.

HabGmronenue orpaxeHus: ¥ NpeJoOMIICHHS] MEXaHUYECKUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiinn MEXaHUIECKUX BOJIH.

3BYKOBO pE30HAHC.

HaGnrogenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)kKeHue,
pesioMJIeHUE, MoJspu3anus, Judpakius, UHTephepeHITus.

Tema 3. Onmuka

'eomerpuueckass onrtuka. lIpsMolMHENHHOE pacHpoOCTpaHEHUE CBETa B
oaHOpoHOU cpene. JIyd cBera. TOUEUHBI HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n3o0pakeHUi B
IJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeh
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yrojl IOJHOIOo
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CinoxxHbIi cocTtaB Oenoro cBeta. [Iger.

CobOuparomie W pacceuBaroniye JuH3bL. ToHkas smH3a. DoKycHOe
paccTosiHMEe W ONTHYecKash cujia TOHKOM nuH3bl. [locTpoeHnue nzoOpaxeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass onrtuka. HWurtepdepenius cBera. KorepeHTHblEe HCTOYHUKHU.
VYcnoBus HaOMOAEHUS MAaKCUMyMOB M MHHUMYMOB B HHTepdEpeHIIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakimoHnHas pemérka. YCJIOBHE HaOII0ICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpPOMCTBA M NPAKTHUUECKOE MPUMEHEHHUE: OYKH, JIyIa,
dboToanmnapaT, MPOEKIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pPACIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckue nprudOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Moiesib CBETOBOAA.

HccnenoBanne CBOMCTB N300paKeHU B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIecKomna.

HaoGmonenne nuatepdepeHinm crera.

HaOmronenue audpakiyu ceera.

HaOnronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TIPU3MBI.

[Tonyyenue cexTpa ¢ MOMOIIbIO0 JUGPAKIIUOHHON PEIETKH.

HabGnronenue nonsipu3anuu CBETa.

Yuenuueckuii akcnepumenm, n1abopamopuvie pabomul



N3mepenue nokaszaress NpeioMIICHUS CTEKIIA.
HccnenoBanrie cBOMCTB N300paXeHU B JTMH3AX.
HabGnionenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCHUTEJIbHOCTH
['panuipl  TPUMEHMMOCTH  Kiaccudyeckod — mexaHuku.  [loctynatsl
CIICIIMAJIbHOM TEOPUM OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHLHI OTHOCUTEIIbHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEAJICHUE BPEMEHU M COKpAILCHHE
JUTUHBI.
DHeprus U UMIYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b Macchl C BHGPFHCﬁ U UMITYJIbCOM pGHﬂTHBHCTCKOfI YaCTUIIbI. 9HCpFI/ISI
IIOKO.

Pazgen 7. KBanToBasi pusuka
Tema 1. Dnemenmol KBAHMOBOU ONMUKU
®ortonsl. opmyna [1nanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEprus
U UMITYJIbC (POTOHA.
Otkpeitre u uccienoBanue Gororddexra. Onwitel A. I'. CrosneroBa. 3aKOHBI

dboroaddekra. YpapHenue DiHmTeHa 111 porodrddexra. «KpacHas rpanuia»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpONCTBA W MPAKTHUECKOE TPUMEHEHHE: (OTODIEMEHT,
dboTonaTUMK, COJTHEUHAs OaTapesi, CBETOUO.

Jlemoncmpayuu

®oto3dh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poTo3PeKTa.

Ceeroauop.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHuioO o -4acTHIL.
[Imanerapnas Mmogmens aroma. lloctynater bopa. U3nydyenue u mnornonieHue
(GOTOHOB MpU MEepexo/ie aToMa C OJHOTO YPOBHSI SHEPrHMHM Ha Jpyroil. Bumisl
cnekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJIOPOJIA.

BounnoBbie cBoiicTBa yactull. Bosabl e bpoitnsa. KopryckynsipHO-BOJIHOBOM
JTyaJTn3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuyeckre YCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEeKTPAIbHBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnrogenue TMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

HaOnronenue 1MHEYaTOro CuekTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTpPOEHMUS sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
panuoakTuBHOro wu3nydeHus. CpoiictBa anbga-, Oera-, ramma-u3IydeHHUs.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HykioHnHas monens sjpa [eizenOepra—
NBanenko. 3apsag sapa. Maccosoe uncio sapa. M3oromsl.

Anbsda-pacniaz. OIEKTPOHHBIM W TIO3UTPOHHBIN Oera-pacmaa. [ amma-
U3JIy4YeHHE. 3aKOH PaJMOAaKTUBHOIO paclaja.

OHeprusi cBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. [ledexTt macchl aapa.

SlnepHble peakuuu. JleneHnue u CUHTES s1ep.

Anepnwiii peaktop. Tepmosinepusiii cunTe3. [IpoOnemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI SIACPHON JHEPTETUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HAOMIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHIL.

®dyH1laMeHTalbHbIe B3auMoieicTBUs. EqUHCTBO (u3nueckoil KapTUHBI MUpA.

TexHuueckue yCTporCTBa U MPAKTUYECKOE MPUMEHEHHUE: NO3UMETp, KaMmepa
Bunbcona, siaepHslIif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

Cu€TUMK MOHU3UPYIOIINX YACTHLL.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

HccnenoBanue TpeKoB YacTHIL (IT0 TOTOBBIM QoTorpadusim).

Pa3zgen 8. JiemMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otansl pa3BUTHs acTpoHOMUU. [IpruKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHNE
aCTPOHOMMH.

Bun 3Bé3nmHoro nHeba. Co3Be3ausi, spKuUe 3BE3NBI, IUIAHETBI, UX BHIMMOC
JBUYKEHUE.

ConneuyHas cucrema.

Connue. ConHeuHass akTUBHOCTh. McrouHuk sHeprum ConHUA U 3BE3N.
3BE3/1bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CIEKTpalbHBIM KIacc —
CBETUMOCTBY». 3BE31bl TIABHOM IOCIEAOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» Ul 3BE3Jl IJIaBHOM IOCIIEOBAaTENbHOCTH. BHYTpEeHHee CTpoecHHE



3B€311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BoIonuu ColiHIA U
3BE3/1. DTambl )KM3HU 3BE3].

Muneunsiii [Iyte — nHama ['anaktuka. Ilonoxxenue n nBuxkeHue CoyiHIA B
IN'anaxktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHBIE ABIPHI B sAApax
rajaKkTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PeMKTOBOE U3ITyUYEHHE.

MacmrabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnplie mpobsieMbl aCTPOHOMUHU.

Yuenuuecxkue nabnooenus

HaOnroienusi HEBOOPYKEHHBIM TJIa30M C HCMOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH ISl OTIpeIeNICHUs] TIOJIOKEHUsSI HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1usd CeBEpHOIro MOMYIIAPUS U APKUE 3BE3IBI.

HaoGmronenus B Teneckon Jlynsl, miianet, Mieunoro Ilytu.

O06o01a011I€e MOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMHUHM B 3KOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COIMATILHOM M ATUYECKOM cpepax AesTeTLHOCTH YeJIOBEKa, POJb U MECTO (DU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOIN HAy4YHOM KapTUHE MHUPA, pOJib (U3HUUYECKOU TEOPUHU
B (opMHUpOBaHMM TMPEACTABICHUNM O (PUIMUECKON KapTUHE MHpPA, MECTO
(¢bu3MYeCKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢usuku 6a30BOro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3CH C KypcamMH MaTE€MAaTHKH,
Ounonoruu, XuMuM, reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YUYEHHEM METOJOB HAYYHOI'O
MO3HAHUS: SBJICHWE, HAay4YHBIM (DakT, rumores3a, (uznyueckas BeIWYWHA, 3aKOH,
Teopusi, HAOII0JICHHUE, DKCIIEPUMEHT, MOJISTTUPOBAHUE, MO/JIEh, U3BMEPECHUE.

Mamemamuka: peumieHHE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX/JIECTBO, BEKTOPBI M MX MPOCKIHUH HA OCH KOOPJAWHAT, CIIOXKECHHUE BEKTOPOB,
MPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIUH, MPU3HAKU MOAO0OUS TPEyTrOJIbHUKOB,
oTnpeesIeHUe TUIOMIAIU TIIOCKUX GUryp u o0bEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paanaluy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJICKYJI, KPUCTAJJIMYECKasA CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOM PpEIIETKH, CHEKTpalIbHBIN
aHaJn3.



l'eoepagpua: wmarHWTHBIE TIOMIOCA 3€MJIM, 3aJIKH MAarHUTHBIX PV,
dboToChEMKA 3eMHOM TOBEPXHOCTH, MPEJICKA3aHUE 3eMIICTPSICEHUM.

Texnonocusa: NWHUUA DJIEKTPOIEpENady, TEHEpPATOp IMEPEMEHHOr0 TOKa,
ANIEKTPOABUTATENh, WHAYKIMOHHAS T€4Yb, pajaap, pPaJAUONPUEMHHUK, TEIEBU30D,
anTeHHa, TeiaedoH, CBY-medb, NMPOCKIIMOHHBIA ammapar, BOJOKOHHAs OIITHKA,
coJiHeYHas 6arapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «®Pu3nka» HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanus (6a30BBI YPOBEHB) JOJKHO OOECIICUHUTH JIOCTHIKEHHE CIICIYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOro npeamera « Ou3nKay AOJKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOTO
OIBbITA U OIbITA JEATEIBHOCTH B MPOLIECCE Peajau3alii OCHOBHBIX HAIPaBIICHUU
BOCIUTATEJIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUaIOMIEeTrocsi KaK aKTUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUMCKOTO OOIIECTRA;

NPUHATHE  TPATUIMOHHBIX  OOIIECYETOBEYECKUX T'yMaHUCTUUECKUX U
JIEMOKPAaTHUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX IPa)KJaHCKOIO
OOIIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3allnu;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HAa3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTAapHOM U BOJIOHTEPCKOU IESATEIBHOCTH;

2) IAaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrPaXKTaHCKOH UJICHTUYHOCTH,
MaTPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIIeHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH, B TOM 4YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTONUYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOT0 BOCIIHTAHMS :

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npUCyLIEro (pU3nyecKko HayKe;



5) TpyA0BOT0 BOCIUTAHUSI:

WHTEPEC K pa3IUYHbIM cdepaMm MnpodhecCHOHANIBHONU AESTENBHOCTH, B TOM
YKCJI€ CBA3AHHBIM C (PU3UKOM M TEXHUKOW, YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3HKY HA IPOTSHKEHUU BCEH KU3HH,

6) IKOJOrH4eCKOTr0 BOCIIUTAHMS

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKONW KYJIbTYPhI, OCO3HAHHE TIJI00ATBHOTO
XapakTepa AKOJOTUUECKUX MPoOsIeM;

IJIAHUPOBAHUE U OCYIIECTBIIEHUE JIEICTBUIM B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HAHUS LEJICH YCTOMUYMBOIO Pa3BUTHS YEJIOBEYECTBA,;

pacUIMpEeHHE OMbITa JEATEbHOCTH SKOJOTUYECKOM HANpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAHUH MO (PU3UKE;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HAHHE IEHHOCTHM HAay4YHOW JIESITeIbHOCTH, TOTOBHOCTh B IIpoOIlecce
u3yuyeHus: (U3MKU  OCYIIECTBISATh  MPOEKTHYID W HCCIEIOBATEIbCKYIO
NEeATETHbHOCTh MHIUBUIYaIbHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIbTATDI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS
ba3oBble Jlornueckue JaeiicTBUsA:
CaMOCTOSITeILHO  (OPMYIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsIEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LENU AEATEIIbHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUHU HX
JIOCTHDKCHMUS;
BBISIBJISATH  3aKOHOMEPHOCTH W TNPOTHUBOPEUMSI B  pacCMaTPUBAEMBIX
(bUBUYECKUX SIBICHUSX;
pa3pabatrhiBaTh IJIAH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHaIM3a MUMEIOIINXCS
MaTE€pUATBHBIX U HEMATEPHUATIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUI JESITEIbHOCTH;
KOOPJAMHUPOBATh M  BBHINIONHATH pabOTy B YCIOBUSX  PEaJIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUSI;
Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3zoBbie uccienoBare/ibCKue JAeliCTBHA.
BJIaJICTh HAY4YHON TEPMHUHOJIOTHEH, KIIOYEBBIMU IOHATHSMH W METOAaMHU
bu3nYecKoil HayKu;



BJIAJICTh HABBIKAMU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOMN NEITeTbHOCTH
B 00sacT (pU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB peIICHUs 3a1ad (HU3UIECKOTO COJCpNKaHUS, NMPUMEHEHUIO Pa3IMYHBIX
METO/IOB ITO3HAHHSI,

BIAJCTh BHJIAMH JCATEIHHOCTH TIO TOJYYEHUI0O HOBOTO 3HAHUS, €T0
UHTEPIpPETAlUU, MPeoOpa3oBaHUI0 M MPUMEHEHHUIO B PAa3IMYHBIX Y4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPH CO3/IaHUU YICOHBIX MMPOSKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITH  IPUYMHHO-CIICJICTBCHHBIE CBSI3M W aKTyaJIM3WpOBAaTh 3ajaudy,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI JJIs JIOKa3aTeIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHU PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBICE B XOJE€ pEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATHh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBIE 3aJayd B 00Opa30BaTEIbHOM
NEATETHLHOCTH, B TOM YHCIIC TIPU U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYaIlUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUsA 1O (HU3UKe B MPAKTHYECKYl0 00IacTh
KU3HEICATCIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 001acTeH;

BEIJIBUTATh HOBBIE UJCH, TIPEIaraTh OpUTHHAIBHBIC TTOAXOIBI U PEIICHHUS,

CTaBUTH MIPOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIa/ICTh HABBIKAMH TOJYYCHHS WH(POPMAIUU (PU3NIECKOTO CONCPKAHUS U3
HUCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIICCTBIATh IIOWCK, aHAJM3,
CUCTEMATH3AIMI0 U HWHTEPIPETAIui0O WHGOPMAIIMN Pa3IUYHBIX BHIOB U (HopMm
MIPE/ICTaBIICHNUS,

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

WCIIOJIB30BaTh  CpeICTBa  WH(MOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX
3a7lad ¢ CcoOmoJieHneM TpeOOBaHUN HAPrOHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTUCHBI, pecypcocOepeKeHMs, TPaBOBBIX ©  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOTO COJICpX)aHUS B pa3IMYHBIX (dopMaTax c
y4€TOM Ha3HAYCHUS MHPOPMAIIUU | TIEICBON ayIUTOPHH, BEIOMpAst ONITUMAIILHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTH3aIUH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIE NelCTBHS:
OCYIIECTBIIATH OOIIEHUE HAa YPOKaX (PU3UKHU M BO BHEYPOUHOH JACATEIBHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(MIWKTHBIX CUTyalliii W CMsT4YaTh
KOH(DIIUKTHI;



pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK TOYKY 3pPEHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB;

MOHUMATh M MCHOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAUBUIYaJIbHON
paboThI;

BBIOMpPATh TEMATHKy W METOJAbl COBMECTHBIX JEUCTBHI C Y4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN KaKJI0T0 YIECHA KOJUIEKTUBA;

OPUHUMATh LM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEHCTBUS NO €€ JOCTH)KEHHIO: COCTAaBIISTh IJIaH JEHUCTBUH,
pacnpenensiTh poiau € YYETOM MHEHHMM YYaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJAa W KaXIOr0 Yy4YaCTHHKAa KOMaHIbl B
o0ImIMii pe3ysbTaT Mo pa3pabOoTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE IPOEKThI, OLEHUBaTh HUAEH C MO3ULUM HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTHBHOE CTPATETMYECKOE IOBEAEHUE B Pa3IUUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKeHHUE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHBIE YHHBepcaJbHbIe YueOHbIe 1eiiCTBHA
Camoopranu3amnus:

CaMOCTOSITEJIFHO OCYILECTBJIATh MO3HABATEJIbHYIO JESATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSATEJILHO COCTABJISITh IUIAH PELICHHUS] PACUETHBIX M KAayeCTBEHHBIX
3aJ1a4, MJIaH BBIOJIHEHUS TPAKTUYECKOM pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUI;

Jienatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMU B 00JIacTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B NIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJ€Th  HABbIKAMU  I[IO3HABATEJIbHOM  pediekcud Kak  OCO3HaHUS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX TMPOLECCOB, MX pE3yJbTaTOB M
OCHOBAHUIA;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYalluH, BhIOOpa BEPHOTO
peLIeHNS;



YMETh OIIEHWBATh PUCKU W CBOCBPEMEHHO IMPUHUMATH PEIICHUS MO HX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHMX TIPH aHAJM3e pPe3yIbTaToB
NeSITeNbHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apryMEHTBhl JPYrHUX TPH aHalM3e pe3yiabTaToB
e TENHHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OMIUOKH.

B mpomecce AoCTHKEHHs] TUYHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe JIsI YPOBHS CpeIHEro oOimero oOpa3oBaHUS Yy OO0ydaroUIuXcs
COBEpIICHCTBYETCS AMOITMOHAIILHBIN WHTEJICKT, MIPEAMOIararoIIHiz
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOILIMOHATIBHOE
COCTOSIHH€, BUACTh HANPaBICHUS PA3BUTHUSA COOCTBEHHOW IMOLIMOHAIBLHOU chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKIIOUYAIOIIETO CAaMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIHOCOOHOCTh aJanTUPOBATHC K
AMOIMOHAIILHBIM U3MEHEHHSIM M TIPOSIBIISATh THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOUYAIOIICH CTpEMIICHHE K TOCTIKEHUIO e U
yCcrnexy, ONTHMH3M, WHHUIMATHBHOCTH, YMEHHE IEHCTBOBATH HMCXOJIS HM3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AYMOIIMOHAIILHOE COCTOSTHUE
JIPYTUX, YYUTHIBaTh €ro IMpH OCYIIECTBICHUH OOUIECHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPAUBATH OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peliaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBl MHUpPa, B PA3BUTUH COBPEMEHHOM TEXHUKU HU
TE€XHOJIOTUH, B MPAKTUYECKON IE€ATEIbHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YUYEHHBIX (U3HUYECKUX MOJENeH:
MaTepualibHas TOYKa, HHEpIMaIbHAs CUCTEMa OTCU€Ta, aOCOJIFOTHO TBEPAOE TEIO,
WJICAIIBHBIN Ta3, MOJEIHN CTPOCHHUS ra30B, )KUJAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacrno3HaBath (puU3NUYECKHe sIBICHUS (TIPOILECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHMSI BELIESCTBA U



ANEKTPOAVMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJIeHue TeJ, IBIKEHHWE 10 OKPYKHOCTU, WHEPIHUS,
B3auMoJielicTBUe Tel, nuddy3us, OpOYHOBCKOE JIBHKEHUE, CTPOSCHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIaXKIEHUH ), TETNIOBOE
paBHOBECHUE, UCIIAPEHHE, KOHJIEHCAIIMs, IUIABJICHUE, KpUCTAJUIA3AlUs, KUIICHHE,
BJI&KHOCTbh BO3/lyXa, OBBIIIEHUE JIaBIICHUS ra3a MIPU €ro HarpeBaHUH B 3aKPbITOM
cocylie, CBsI3b MEXKAY IapaMeTpaMu COCTOSIHUSI Ta3a B  HM30IpPOIECccax,
ANEKTpU3alUs TeJl, B3aUMOAECHCTBUE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCTOJB3Yys (DU3UYECKUE BEJIUYUHBL:
KOOpAWHATa, NyTh, NEPEMENIEHUE, CKOPOCThb, YCKOpPEHHE, Macca Tejla, CHIIa,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEPrusi, NOTECHIUAIbHAS DHEPTHs, MEXaHU4YecKas
paboTa, MexaHM4YecKass MOIIHOCTh; TMpPH OINKUCAHUM MPABUIBLHO TPAKTOBATH
(bu3MYEeCKUl CMBIC HUCIOJIb3yeMbIX BEIMYMH, WX OO0O3HAYEHUS M €IUHMUIIbI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIMUUHY C APYTUMHU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYECHHBIE TEIUJIOBBIE CBOMCTBA TE€N M TEIUIOBBIE SIBICHUS,
UCTONIb3Yysl (PU3MYECKHE BEJIMYMHBI: JaBl€HUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasl HEPrys XaOTUYECKOTO JBIKCHUS MOJICKYJ, CpeIHEKBaIpaTUYHAas
CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprusi, padoTra rasa,
KOd(PUIIMEHT MOJIE3HOTO JACHCTBHS TEIUIOBOTO JBUTATENs; NpPU ONHCAHUU
MPaBUIBLHO TPAKTOBaTh (U3UYECKUN CMBICT HCHOJIB3YEMbIX BEIWYWH, WX
00O3HAaYEHUsI W EAWHMIIBI, HAXOAuTh (GOPMYJIbl, CBA3BIBAIONIME JIAHHYIO
(bU3HYECKYI0 BEIMYUHY C IPYTUMHU BEIMYMHAM;

OMUCHIBATh U3YYEHHBIE MIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUS (TIPOIIECCHI), UCTIONIB3YS (PU3NUECKUE BETUUMHBI: AJICKTPHUUCCKUIN 3apsi,
ANEKTPUUYECKOE MOJIe, HAMPSHKEHHOCTH MMOJIS, MOTEHIUAJ, PA3HOCTh NOTEHIUAJIOB;
IpU ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIOJb3YyEMBbIX
BEJIMYMH, UX OOO3HAUCHUS] M EJIUHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE
JTAHHYI0 (PU3UYECKYIO BETUYHHY C APYTUMH BETUYHMHAMU,

aHAIM3UPOBATh (PU3MUYECKHE TMPOIECChl U SIBJICHUSA, UCIONb3Yys (PU3NUECKHE
3aKOHBI U TIPUHIIUIIBI: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOM DSHEPruu, 3aKOH COXPAHEHUsS HUMITYJIbCa,
MPUHLAN CYNEPHO3ULUNA CHUJI, HPUHUUII PABHONPABUS HHEPLHUAIBHBIX CUCTEM
OTCU€Ta, MOJEKYJAPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHUSI BEIECTBA, Ta30BbIE
3aKOHBI, CBSA3b CPeAHENH KMHETUYECKOW PHEPryuu TEIIOBOTO JBUKEHUS MOJIEKYII C
aOCOJIIOTHOM TeMIlepaTypoH, MEepPBbIN 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHUS
AIEKTPUYECKOro 3apsiaa, 3akoH KylloHa, mpu 3TOM pas3nuyaTh CIOBECHYIO
GbopMYyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHUE W YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TPUHIMIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pazauyaTh YCJIOBHS MX O€30MacHOTO HCIIOIh30BAaHUS B
MMOBCEJIHEBHOM KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI MO0 MCCIEAOBAHUI0 (DU3UYECKUX SIBICHUN W
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHHM, IPU STOM
dbopmynHupoBath mpobieMy/3agady M THUNOTE3y Y4eOHOro HSKCIIEpUMEHTA,
coOMpaTh YCTaHOBKY U3 MPEUIOKEHHOTO O0OPYIOBaHHUSA, MPOBOJUTH OIBIT U
bopMyIUpOBaTh BHIBOIBI;

OCYILECTBIJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYHUH, MPU
ATOM BBIOMpPaTh ONTUMAIBHBIA CIOCOO0 M3MEPEHUSI U HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXIY  (U3MYECKHUMH  BEJIUYMHAMH  C
WCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUHM, NPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcUpoBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIMYUH B
BU/JIe TaOIUIT U TpapUKOB, A€TaTh BEIBOABI IO pPE3yIbTaTaM UCCIICIOBAHNS,

coOI01aTh MpaBmiia 0€30MaCHOr0 TpyJa MPHU MPOBEACHUU HCCIEIOBAaHUMN B
pamMKax ydeOHOTO OHKCIIEpPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKOM M MPOEKTHOU
JIEATEIIbHOCTU C HUCIIOJb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
000py10BaHUS;

pemarb pacyéTHhIE 3a7auyd C SIBHO 3aJaHHOM (PU3MUYECKOW MOJEINbIO,
UCIIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a/1a4n
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUYECKHE BEIUYUHBI U (POPMYIIHI,
HEoOXoauMble NJisi €€ pelleHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATbHOCTH
MOJIY4YE€HHOI'0 3HaYeHUsI PU3UUYECKON BEIUUUHBIL;

pelIaTh KAYECTBEHHBIC 33/1a4l: BBICTPAUBATh JIOTUYECKN HEMTPOTUBOPEUHUBYIO
LETNIOYKY pACCYXJCHUU C ONOPOM Ha WU3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nuecKue BICHUS;

UCIIOJB30BaTh  MpPU  pPEIIEHWH  y4eOHBIX  3ajlad  COBPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJIOTHH IS TMIOUCKA, CTPYKTYPUPOBAHUSI, HHTSPIIPETAIIUN
U TIPE/ICTaBIICHUS Y4EOHOW U HAyYHO-TIOMYJIIPHON HH(POPMAIINH, TTOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTy4aeMyt0 HH(OPMAITHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

WCIIOJIB30BaTh TEOPETHUCCKUE 3HAHUS MO (U3MKE B MOBCETHEBHOW >KU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH MpU OOpaIlleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMUCTBAMM, JIJIsi COXPAHEHUS 30POBbsSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKAKOLIEU Cpelie;



paboTaTh B TIpyNNe€ C BBIIOJIHEHUEM pA3JIMYHBIX COIUAIBHBIX POJEH,
IUIAHUPOBATh PabOTy TPYIIbI, PalMOHAIBHO pACHPENeNsiTh OO0S3aHHOCTU U
MJIAHUPOBATH ACATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSAX, aJIeKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE PacCMATPUBAEMOM MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (GU3NKUA B (OPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHpPa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUHM, B TPAKTUYECKOU NEATEIBHOCTH JIFOACH, LEIOCTHOCTh U €IUHCTBO
(u3HYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJETeH:
TOYEYHBIN AJEKTPUUECKUIN 3apsif, JTy4d CBETa, TOUCUHbI UCTOYHUK CBETA, siiepHas
MOJIeJIb aTOMa, HYKJIOHHAash MOJEJIb aTOMHOTO siipa MpHU pelieHUuu (PU3NYECKUX
3azay;

pacmo3HaBaTh (pusnueckue sABIEHUs (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DU3HKH: DIIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIHUS, JACHCTBME MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIKYIIUHUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W TOMApU3alUsS CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3gdexT (hoTodrddheKT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh W3YUYCHHbIC CBOMCTBA BENIECTBA (AIEKTPUUYECKUE, MATHUTHBIC,
ONTHUYECKHUE,  JJIEKTPUYECKYI0  MPOBOJUMMOCTh  PAa3IU4HBIX  Cped) U
AJIIEKTPOMArHUTHBIE $SIBJICHUS (TPOLECCHI), MCHOJB3Yyd (U3UUYECKUE BEIMYMHBIL:
ANEKTPUUECKUI 3apsil, CHJa TOKa, AJIEKTPUUECKOE HANpsLKEHHE, JJIEKTPUUYECKOe
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUMAIOB, 3JIEKTPOJABIKYLIAsl CUia, padoTa TOKa,
WHIYKIUST MarHUTHOrO Mojs, cuia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYILIKU, SHEPrus HJIEKTPUYECKOTO0 M MArHUTHOTO TMOJEH, MEPUOoJl U YacToTa
Kojebanuii B KosiebaTeIbHOM KOHTYpe, 3apsifi U CHia ToKa B IIpolecce
FapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSHUE U
ONTUYECKasl CUJIa JIMH3bI, NPU ONUCAHWUU MPABUIBLHO TPAKTOBATH (PU3MUECKUi
CMBIC]T HCIIOJI3yEMBIX BEIWYWH, WX OOO3HAYCHWS W CAWHUIIBI, YKa3bIBaTh
dbopMymbl, CBS3BIBAIONIME JAHHYIO (PU3WYECKYIO BEIUYUHY C JPYTUMHU
BEJTMYMHAMU;

OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOLECCHI, HCIOIb3YS
(dbU3MYeCKre BEIUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acTOTa CBETa, YHEPIHsl U UMITYJIbC (POTOHA, IEPUOJ MOTypacnaia, SHEPTUs CBSI3U
aTOMHBIX $J€p, MpH OINUCAaHUM TNPABUIBHO TPAKTOBaThb (UINYECKUN CMBICIT
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUs W E€JIMHHUILIbI, YKa3bIBaThb (POPMYIIbI,
CBS3BIBAIONIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIWYMHAMU,
BBIYMCIIATH 3HAUCHHE (PU3NYECKON BETUYNHBL;

aHaJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SIBJICHMSI, UCHOJB3Ysl (PU3NUYECKUE
3aKOHBI U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI TIOCJIEN0BATENBHOTO U MAPaIIEIBHOIO
COCIMHEHUs MPOBOJHUKOB, 3aKOH J[oyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PacpOCTPaHEHUsI CBETA, 3aKOHbI OTPAXEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHA Mg PoTtodddexra,
3aKOH COXPAHEHHUS YHEPrUM, 3aKOH COXPAHECHMS HUMITYJIbCA, 3aKOH COXPaHEHUs
ANEKTPUUYECKOTO 3apsifa, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, nmocryiaTtel bopa,
3aKOH PaJIMOAKTUBHOTO pacraja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIbI, 00JIACTH)
PUMEHUMOCTH;

OIPENEIISITh HAIIPaBJICHUE BEKTOPA NHAYKLIUHA MarHUTHOT'O I10JIS1 TPOBOIHUKA
C TOKOM, Cujibl Amniepa u cuisl JIopeHua;

CTPOMTh U OIHMCHIBATh H300paKEHHE, CO3[1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI IO HCCIENOBAHUIO (PU3NYECKUX SBICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUH: IpPU 3TOM
dbopmynupoBarh MpobiieMy/3aadyy M TUIOTE3y Y4eOHOrO JKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEUIOKEHHOTO O0OpYJIOBaHHUSA, MPOBOJAUTH OIBIT U
bopMyIHpOBaThH BEIBOIHI,

OCYIIECTBIATH MPSAMbIE U KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BETUYHH, TPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U HCMOJIb30BaTh HM3BECTHHIC
METOJbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKMX BEJIMYMH C HCHOJb30BaHUEM
OpsIMBIX  M3MEPEHMI: MpPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBHCUMOCTH (M3MYECKUX BEJIMYMH B BHUJE TaOIUL U
rpauKoOB, AeNaTh BBIBOJbI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOuro/1aTh npaBuia O€30MacHOTO TpyJa MpH IMPOBEACHUM UCCIIEIOBaHUM B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIENOBATEIbCKOW U IMPOEKTHOM
NESATENbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1A0OPATOPHOIO
000Opy10BaHUS;

pemarh pacu€THbIE 3aJa4dl C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIO,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAJIU3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,



HEOOXOUMBIC IS € PEIIeHUs, MPOBOIUTH PAcu€Thl M OICHUBATH PEATHLHOCTH
MIOJTyYEHHOTO 3HAYCHUS (PU3HUECKON BEIIMIUHBL;

pelIaTh KaueCTBEHHBIC 3a7au: BHICTPAUBATh JIOTHYCCKU HEIIPOTHBOPEUHBYIO
IETIOYKY PACCYXJICHHUH C OMOpPOH Ha HM3ydYeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYCCKHE SIBICHNUS,

UCTIONB30BaTh ~ NPH  PEIIEHWH  y4YeOHBIX  33aJa4  COBPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTHH JUISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TPEJCTABICHUs y4eOHOW W HAYYHO-ITOMY/ISIPHON HMH(pOpPMAIUH, ITOJTYICHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKU aHAJTU3UPOBATH MOJTy4aeMyI0 HHPOPMAIIUIO;

OOBSCHATh TPHHIMIIBI JICHCTBUS MAallUH, NPUOOPOB W TEXHUYECCKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX OS30MACHOTO HCIIOIh30BAHUS B IMOBCEAHCBHON
KU3HU;

IPHUBOIUTH IIPUMEPHI BKJIaJla POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIECCOB OKPYKAIOIIEIO MHpA, B Pa3BUTHE
TEXHHUKH M TEXHOJIOTH;,

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUSA 1O (PU3UKE B MOBCEAHEBHOW >KU3HH
JUIs oOecrieyeHUs: 0€30MaCHOCTH MPH OOPAICHUH ¢ MPUOOPAMH M TEXHHYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHHUS 3JI0POBbS M COOJIIOJICHUS HOPM 3KOJOTHYECKOI0
TOBEJICHUS B OKPYKAOIIEHN Cpelie;

paboTaTh B TpyNIE C BBHIMOJIHCHHEM pPAa3IMUHBIX CONHUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYIIbL, PAMOHAIBHO PpaCHpeneisaTh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aeKBATHO OLICHHUBATH
BKJIAJ[ K)KJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIIEHHE PAaCCMaTPUBAEMO IIPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITIACC

Kosn4yecTBo yacoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIe
Ne i/m P Kontpoabusie IIpakTuyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYUYHOI'O ITIO3HAHUS
but6mmoreka [{OK
1.1 ®u3nKa U METOJIbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [JOK
21 Kuremaritica > https://m.eds00.ru/7f41bf72
bubmuoreka [JOK
22 Autramka ! https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHbBI COXPaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM bubnmnorexa [JOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
2 1 1
3 OCHOBEI TepMOAHHAMHKIL 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da30BbIE IEPEXOABI

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 pazpeny

Pasnea 4. JIEKTPOJJUHAMUKA

24

bu6mmorexa [IOK
4.1 DIEKTPOCTATHIA 10 https://m.edsoo0.ru/7f41bf72
4 [TocTostHHBIN 2neKTpUYECKUd TOK. TOKHM B 12 bubmmorexa [JOK
' pa3IUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

11 KIIACC

Kouan4yecTBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/m P Kontpoabusie IIpakTnuyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
MarnuTHO€ moJje. DIeKTPOMarHUTHAS bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
MexaHudecKkue 1 3IeKTPOMATrHUTHBIE bubnmnoreka [JOK
2.1 9 1
KosieOaHus https://m.edsoo.ru/7f41c97c
59 MexaHudecKkue U 3JIEKTPOMAarHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrriia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

31 OCHOBBI CTICITHAIBHOM TEOPHUH 4 1 bubmuorexa [JOK
' OTHOCUTEIHHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pasznea 4. KBAHTOBASI ®PU3UKA
. bubnuorexa [JOK
4.1 DJ1eMEeHTHI KBAHTOBOU OIITHKHA 6 httos://m.edsoo.ru/7fALc97c
4.2 Crtpoenue atoma 4 bu6mmoreka [IOK


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 S1pO 5

Hroro no pazneny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPO®U3UKHN
51 DIeMEHTHI aCTPOHOMUH U aCTPODU3UKH 7

Wtoro no pazaeny 7

Paznea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

6.1 O6o06maronee MOBTOPEHUE 4
Hroro no pasneny 4
PezepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6nmoreka [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




HNOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara nudgposbie
Tema ypoka Kourpoabnbsie IIpakTuyeckue A bp
n/n Bcero u3yyeHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
du3uka — HayKa O IPUPOJE.
Hayunsie MCT(})] bl HOEHBI.:)HI/ISI 1 Bubmmorexa [IOK
Y s https://m.edsoo.ru/ff0c32e2
OKPY>KaloIlero Mupa
Posnb 1 MecTo Gu3uKu B
(hopMUPOBaHUN COBPEMEHHOM 1 bubnmnorexa [JOK
Hay4HOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeATETLHOCTH JIFOICH
MexaHudeckoe IBUKEHHE.
OTHOCUTENIPHOCTh MEXaHUUECKOTO 1 bubmmoreka [JOK
nBrkeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMepHOE NIpsIMOJIUHEITHOE 1 bu6muoreka [{IOK
JIIBIDKEHHE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NPSIMOJIMHEIHOE 1 bu6muoreka [IOK
NBIDKECHHE https://m.edsoo.ru/ff0c372e
CBobOojHOE TajzieHre. Y CKOpeHne 1 bu6muoteka [IOK
CBOOOTHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BHXEHUE.
JIBU>KeHue MaTepualibHOW TOUKH IO 1 bubmorexa [TOK
P https://m.edsoo.ru/ff0c3ada
OKPY’>KHOCTH
[Tpunuun otHocuTenbHoCcTH ["anues. 1 bu6muoreka [IOK



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

NHepuymanbHble CUCTEMBI OTCUETA.
[TepBriit 3akoH HeroTOHA

Macca tena. Cuna. [Ipunuun

https://m.edsoo.ru/ffOc3be8

9 cynepno3uuuu cui. Bropoii 3akox bubmmorexa LIOK
. https://m.edsoo.ru/ffOc3be8
HeroTona st MaTepraibHOM TOUKH

10 Tpetuit 3akon Herotona nis bu6nuoreka [IOK
MaTepualbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMUpHOro TsaroreHus. Cuna

11 TshkecTH. [lepBas kocmuueckast Bubnmorexa LIOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoadduumeHt tpenus.

13 Cuna C§Hp0TI/IBJIeI?I/I¢:I npu )JBI/DP;(eHHH bubamorexa LOK

https://m.edsoo.ru/ff0c3f76
Tena B KUAKOCTU WIIH rase
[ToctynaTenbHoe U BpalaTeabHOE

14 JBUKEHHE a0COIIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cuibl. [liieuo cumbl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOIO Teja
Nmmynbe MaTepuaabHOM TOUKH,

15 CHUCTEMbI MaTEPUAIBHBIX TOUYEK. bu6muoreka [IOK
Nmrynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE JIBHIKEHHE
PaGota u MOITHOCTH CHUIIBIL.

16 Kunernueckas sHeprusi MaTepuaibHOW bu6mmoreka [{IOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW JHEPIUU

17 [loTeHuumanbHas SHEPTHUs. bubnunoreka [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

18

19

20

21

22

23

24

[ToTennmanpHast SHEPTUS YIIPYTO
ne(OpMUPOBAHHOM MPYKUHBI.
[ToTenuuanpHas 3Heprus Tena BOIU3U
MMOBEPXHOCTU 3EMIIN

IloTeHnManLHBIE M HEMOTEHIINAILHBIE
cuiibl. CBsi3b pabOTHI
HEMOTEHIMAIBHBIX CUJI ¢ N3MEHEHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEIl.
3aKOH COXpaHEHMSI MEXaHUYECKOM
SHEPTrUu

JlabopaTtopHas pabota Nel
«MccnenoBanue cBsi3u pabOTHI CUITHI C
W3MEHCHHEM MEXaHUUYECKOW YHEPTUN
TeJa Ha IPUMEPE PACTHKCHHUS
PE3UHOBOTO KI'yTa»

Kontponbnas padota Nel o teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUsI B MEXAHUKE

Ananu3 K.p. OCHOBHBIE TIOJIOKCHHS
MOJIEKYJISIPHO-KUHETHYECKOI TEOpUH.
Bbpoynosckoe nuxkenue. Jubdysus

Xapakrep JBUKEHUA U
B3aHUMOJICHCTBHS YaCTHUI] BEIESCTBRA.
Mopenu cTpoeHus ra3oB, )XKUIAKOCTEH
U TBEPIBIX TEN

Macca monekyn. Konuuecto
BemiecTBa. [locrosHHas ABoraapo

TeruoBoe paBHOBecue. Temneparypa
u e€ usMmepenue. Illkana remneparyp

https://m.edsoo.ru/ffOc461a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [{JOK
https://m.edsoo.ru/ffOc4b74

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2



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

Henscus

WUneansusiii raz B MKT. OcHOBHOE

but6mmoreka [{OK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AGcomoTHas TeMIepaTypa Kak Mepa

26 CpeaHEeN KUHETUYECKON dHEPIUU bubnuorexa [JOK
JBIDKEHUS MOJICKYJI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
Menpeneea-Knaneiipona

27 3akoH J/lambToHa. ["a30BBIC 3aKOHBI
Jlaboparopuas pabota Ne2

28 «HccnenoBanue 3aBUCUMOCTH MEXKTY
napamMeTpamM# COCTOSTHUS
pa3peKeHHOT0 raza»

29 N3omnponeccel B H1€aTbHOM Tra3e u ux bubnunoreka [JOK
rpaduyecKoe MpeacTaBIeHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHeprust
TEPMOJUHAMHUYECKON CUCTEMBI U

30 crocoObl €€ n3meHeHus. KoandyecTBo bubmuoreka [JOK
TEIUI0THI U paboTa. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEPIUsi OJHOATOMHOTO UI€aTbHOTO
rasa

bubnunorexa LIOK

31 Bus Teronepe ai https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTD BEILIECTBA.

32 KonmgecTBo TemoTs! nmpu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5¢c36
Teronepenaye. AnnabaTHbIi TIpolece

33 IlepBrlii 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc

34 Heob6patumocTs mporieccoB B bubnuotexa [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

npuponae. Bropoii 3akoH
TEPMOJIUHAMUKHU

[punuun aeiicteus u KI1J{ rernosoit

https://m.edsoo.ru/ff0c6230

bubnunoreka [JOK

35 MAILIHHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJ{
37 DKOJI0rM4ecKue MpooIeMbl
TETUTOHEPTCTHKHU
38 O6o06matomuit ypok « MomnekysipHast bu6mmoreka [{IOK
¢uznka. OCHOBBI TEPMOJMHAMUKI https://m.edso0.ru/ff0c6938
Kontponbnas padota No2 o teme
39 «MonexynsipHas ¢puzuka. OCHOBBI Bubnmorexa LIOK
YIIP ' https://m.edso0.ru/ff0c6a50
TEPMOTUHAMUKI
40 Amnanus k.p. [lapoo6pazoBanue u bubnuorexa [JOK
KoHAeHcanus. MicnapeHue u KureHue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS ¥ OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachlleHHbIN bubmorexa [JOK
Ayxd. = https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
42 amopdHbIe Tena. AHU30TPONIHS bubmuoreka [IOK
CBOWCTB KpUCTAIUIOB. JKuakue https://m.edso0.ru/ff0c65f0
kpucTayisl. COBpEeMEHHBIC MaTepPHAITBI
[1naBneHue U KpUCTATUTU3AIIHSL.
43 VYaenbHas TETUIOTA MJIABICHUS Bubmmorexa [IOK
g ' https://m.edso0.ru/ff0c6708
CyOnumarius
bubnunoreka [JOK
44
YpaBHeHHE TEMIOBOTO bananca https://m.edso0.ru/ff0c6820
45 DneKkTpu3aus Tei. DIeKTPUIECKU bubnuoreka [IOK

3apsan. Z[Ba BUJA SJICKTPUUICCKHUX

https://m.edsoo.ru/ffOc6bcc
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3apsiioB

[IpoBOIHUKHU, AUANEKTPUKHU U

46 MOJYIPOBOJHUKH. 3aKOH COXPAHECHUS bubmorexa LOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsia
B3aumopeiictBue 3aps10B. 3aK0OH
47 Kynona. ToueuHbIit 31eKTpUYSCKUi bubmmorexa [JOK
Y ’ P https://m.edsoo.ru/ffOc6ce4
3apsin
Hanpspk€HHOCTB 2JIEKTPUUECKOTO
48 nosis. [IpuHnun cynepnosunuu bubmuoreka [{IOK
AJIEKTPUUECKUX TTosieH. JInauun https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTH
PaboTa cui1 371€KTpOoCTaTHYECKOTO
49 nosist. [Torennnan. PazHocTs bubmorexa [TOK
) tait. https://m.edsoo.ru/ff0c6f00
MMOTCHITUAJIOB
[IpoBOTHHKYN U AUDIIEKTPUKH B
50 3JIEKTPOCTATHYECKOM I10JIC bubmorexa TIOK
P ] https://m.edsoo.ru/ff0c7018
JuanexTpudeckast TPOHUIIAEMOCTD
bubmuoreka [JOK
51 DnekrpoémkocTh. Konnencaro
R A P https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD TIIIOCKOTO
52 KOHIEHCcATOpa. DHEPIUA 3apKEHHOTO buGnnorexa LIOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOPa
Jlaboparopuas pabora Ne3
53 "N3mepeHune 3JIeKTPOEMKOCTH
KOHJIeHcaTopa"
[IpuHIIUIT NENCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMPOBAJILHOTO

ammapara, CTpyHHOro IpuHTepa.


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
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

56

DNeKTpOCTaTUIECKas 3aIIUTa.
3a3eMIIeHHe AIEKTPOIprUOOpOB

DNEKTpUUYECKUI TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [10CTOSHHBIN TOK.
Cuna Toka. Hanpsokenue.
Comnporusnenne. 3akon Oma J1st
y4acTKa Lenu

[TocnenoBarenbHOE, NapaIIEIbHOE,
CMEIIaHHOE COETMHEHNE
MpOBOIHUKOB. JIaboparopHas paboTa
Nod «3yueHne cMelaHHoro
COETUHEHHS PE3UCTOPOBY

bubnunoreka [JOK

0.5 https://m.edso00.ru/ff0c74f0

57

58

PaboTa 1 MOITHOCTB AJEKTPHUYECKOTO
Toka. 3akoH Jlxoyns-Jlenma

3akon OMma 11 MOJTHOM (3aMKHYTOM)
anekTpuyeckon enu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
No5 «M3mepenune 3/1C nucrounmnka
TOKA U €r0 BHYTPEHHETO
COTIPOTHBIICHHSD

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

bubmuoreka [JOK

0.5 https://m.edsoo.ru/ff0c7ae0

59

60

61

DNeKTpOHHAs! TPOBOIUMOCTE TBEPABIX
METaJUIOB. 3aBUCHUMOCThD
COTIPOTHUBJICHUSI METAJIOB OT
teMrepatypbl. CBEpXIIPOBOIUMOCTh
DNEeKTPUYECKUN TOK B BaKyyMe.

CBolicTBa 3JIEKTPOHHBIX ITyYKOB

ITonmynpoBoAHUKH, UX COOCTBEHHAS U
IIpUMeECHas poBoAUMOCTh. CBOMCTBa
p—~n-nepexona. [lomynpoBogHUKOBBIE

but6mmoreka [JOK
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

62

63

64

65

66

67

68

MIPUOOPHI

DNEeKTPUYECKUM TOK B pacTBOpax u
pacruiaBax 3JE€KTPOJIHUTOB.
DNEeKTPOIUTUYECKAs JUCCOLIUALIHSL.
DIIEKTPOIIN3

DJIEKTPUYECKUI TOK B razax.
CaMocCTOSTEIbHBIN 1
HECaMOCTOSITENbHBINA pa3psal. MoaHus.
IIna3zma

DnexTpuyeckre npudopsl U
YCTPOMCTBA U UX MPAKTUUECKOE
npumeHenue. [IpaBuna TeXHUKH
0e30MacHOCTH

Oo6o0maromuit ypok
«INEKTPOIMHAMHKAY»
KonTponbnas padora Ne3 no teme
«2nektpocratuka. [TocToSHHBIN
JJIEKTPUYECKUN TOK. TOKHU B
Pa3IMYHBIX Cperax»

AHanu3 K.p. Pe3epBHbIN ypoK 1O TeMe
"OnexkrpoguHamMuka"

PezepHblil ypok. OGo0maronuii ypok
o reMam 10 knacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubnunoreka [JOK
https://m.edsoo.ru/ff0c82ba

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bubnnoreka [JOK
https://m.edsoo.ru/ff0c8c56

bubmmoreka [JOK
https://m.edsoo.ru/ffOc8f6c



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
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoJsun4yecTBo yacoB DJIeKTPOHHbIE
Tema ypoka Konrpoabusie IIpakTnueckue Aara L
Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoTbI pecypesI
[TocTostHHBIE MATHUTHI U UX
B3aUMO/JIeCTBHE. MarHUTHOE TOJIE. 1 bubmuoreka [JOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIMHU
MarauTtHoe 1oJe MPOBOJHHUKA C
TokoM. OnbIT DpcTena. 1 bubnnorexa [JOK
BzaumoaeicTere npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHas pabota Nel «M3ydeHue 1 1 bubnnorexa [JOK
MAarHUTHOTO TMOJIS KaTYIIKA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TokOM. Cuiia Amriepa.
JlaGopatopHas pabota Ne2 1 1 bubnnorexa [JOK
«HccnenoBanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MAarHWTa Ha PaMKy C
TOKOM
JlelficTBe MarHUTHOTO IOJISI HA
JBIKYIIYIOCS 3apSKEHHYIO YaCTHILY. 1 bubnnorexa [JOK
Cuna Jlopenna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJIeKTpOMarHuTHast UHAyKus. [Totok
BEKTOpa MarHuTHOM uHaykuu. I1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN


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

10

11

12

13

uHaykumn @apanest
JlaboparopHast paboTa Ne3
«HccnenoBanue sBICHUS
AIIEKTPOMATHUTHON UHIYKITUNY

NupykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C caMOMHOYKIUU.
DHeprusi MarHUTHOTO MOJIsl KaTYLIKH C
TOKOM. DJIEKTPOMArHUTHOE T10JIe

TexHuueckue yCTpoONUCTBa U UX
IIPUMEHEHNE: IOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMATHUTBI, dJIEKTPOABUIATEIIb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIMOHHAs 11€4Yb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTPOMArHUTHAS HHITYKITHSD

KonTponshas padora Nel o Teme
«MarsauTtHoOe 1ose.
DeKTpOMarHUTHas: MHIYKIHS»

Amnanus k.p. CBoO6oHbIE
MEXaHUYEeCKHEe KoJeOaHusl.
["apMonnyeckue KojeOaHusl.
YpaBHEHHE rapMOHUYECKUX
konebanuii. [IpeBpaiienue snepruu
JlabopaTtopHnas pab6ota Ned
«MccnenoBanne 3aBUCUMOCTH
nepuoja Majblx KojiebaHMii rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Tpy3a»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cal50

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

bubmuoreka [[OK
https://m.edsoo.ru/ffOcab82

bubnnoreka [IOK
https://m.edsoo.ru/ffOcad58

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

14

KonebarenbHblil koHTYp. CBOOOIHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch820



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

15

16

OJICKTPOMArdHMTHBLIC KoJIcOaHHS B
nacajlbHOM KoJIEOATEIbHOM KOHTYPC.
Amnanorus MCKIAY MEXAaHUYCCKUMU U
OJICKTPOMArHUTHBIMHA KOJIEOAHUSIMHU

®opmyna Tomcona. 3akoH
COXPAaHCHUSA SHCPIrur B UJCAJIbHOM
K0J1e0aTeTbHOM KOHTYpE

[IpencraBienue o 3aTyxaromux
KosieOaHusX. BEIHYKIeHHBIS
MeXaHHuecKue Kojiebanus. Pe3oHanc.
BrIHYX/I€HHBIC 2JIEKTPOMAarHUTHBIE
KoJIEOaHHS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bu6nmnorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsbiit Tok. CUHYyCOUIAIBbHBIN
MEPEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JEUCTBYIOIEE 3HAYCHHUE CUIIBI TOKA U
HaIPsKEHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [Ipoussoactso,
nepeaaya u notpediieHue
AJIEKTPUYECKON SHEPTUU

19

20

YCTpOoUCTBO U MPAKTHYECKOE
IIPUMEHEHUE IEKTPUIECKOr0 3BOHKA,
reHepaTopa IMEPEMEHHOTO TOKaA,
JIMHUN dJEKTponepenad

OKOJIOTUYECKHE PUCKU IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
3IEKTPOIHEPTHH B MOBCEAHEBHON
KU3HH

bu6nmoreka [JOK
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

21

22

23

24

25

26

27

28

29

MexaHn4eckue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuona. CkopocTthb
pacripoCcTpaHEHUs U JITMHA BOJIHBI.
[Tonepeunble U NPOAOJIbHBIE BOJIHbI

3ByK. CKOpOCTBh 3ByKa. [ pOMKOCTB
3ByKa. BeicoTta ToHa. TemOp 3Byka

SﬂeKTpOMaF HUTHBIC BOJIHBI, UX
cBoiicTBa U ckopocTh. [Ikana
SJICKTPOMATrHUTHBIX BOJIH

[TpuHIUTIBI paTHOCBS3U U
TCIICBUACHUSL. PaSBI/ITI/IC CpCI[CTB
cBa3u. Pagnonokanusa

KonTtponbhas padora No2
«Konebanus v BOJIHBI

Ananus Kk.p. [Ipsamonuneiinoe
pacrpocTpaHeHHe CBETa B
OAHOPOJHOM cpene. TodeuHblid
MCTOYHHUK cBeTa. JIyd cBeTa

OTtpakeHue cBeTa. 3aKOHbI
orpakeHus cBeta. [TocTpoenue
n300paKEHHI B TUIOCKOM 3epKaie

IIpenominenue ceera. Ilonnoe
BHyTpeHHee oTpaxeHnue. [IpenenbHblil
YTOJI IOJTHOTO BHYTPEHHETO
OTpaKeHUs

JlaboparopHnas pabota Ne5
«3mepeHne nokasaress
MIPEJIOMIIEHUS CTEKIIa»

bubmnoreka [IOK
https://m.edsoo.ru/ffOcca54

bu6muorexka [JOK
https://m.edsoo.ru/ffOcccOc

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccfe0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

bubmnoreka [IOK
https://m.edsoo.ru/ff0cd350

bu6nmorexa [JOK
https://m.edsoo.ru/ffOcd4e0

Bbu6morexa [JOK
https://m.edsoo.ru/ffOcd7f6

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd67a



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
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31

32

33

34

35

36

37

38

39

JIunsel. [loctpoenue nzobpaxeHuii B
naun3e. PopMyiia TOHKOM JIMH3BI.
VYBenuueHue JTMH3bI

JlaboparopHast pabota Ne6
«HccnenoBanne CBOMCTB
M300paKEHHI B JIMH3AX)

Hucnepcus cBera. CoxxXHbIA COCTaB
6enoro csera. L{Ber. JlabopaTopHas
pabota Ne7 «Habmonenue nucnepcuu
CBETa»

Wntepdepennus cera. Audpakius
cBeta. [udpaxnuonnas pemeérka

HOHepe‘IHOCTB CBC€TOBBIX BOJIH.
Honﬂpmaum{ CBCTa

Onruyeckne mpuoOpHl M YCTPOMCTBA U
yCJIOBHS MX 0€301acCHOT0 MPUMEHEHUS

I'panunpl IpUMEHUMOCTH
KJIaCCUYECKOM MexaHuKH. [locTymartel
CIIEUAJIbHON TeOpUHU
OTHOCHUTENIbHOCTH

OTHOCUTENBHOCTh OJHOBPCMCHHOCTHU.
38.MC,I[J'ICHI/IC BPEMCHHU U COKpALICHUC
JJINHBI

3Hepr1/1$1 " UMITYJIbC peHHTHBI/ICTCKOﬁ
qaCTHUIIBI. CBs13b Macchl ¢ 3Hepl"PIeI>i u
HUMITYJIBCOM. 9HCpFI/ISI IIOKOs

Kontponbhas padora Ne3 «Ontuka.
OCHOBBI cielMaNbHON TEOPUHU

bubmnoreka [IOK
https://m.edsoo.ru/ffOcddle

bu6mmoreka [JOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf02e

bubmuoreka [[OK
https://m.edsoo.ru/ff0cf862

bu6nmorexa [JOK
https://m.edsoo.ru/ffOcfa42

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcfc68

Bbu6mmorexa [JOK
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

OTHOCHUTCIBHOCTH)

Ananus k.p. @otonsl. Dopmyna

bu6mmoreka [JOK

40
[Inanka. DHeprus u UMITyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE Eu6 1OK
nOIMOTEKA
41 . A.T.
orospdexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHnsl hoTtorddekra. YpaBHEeHHE
42 SﬁHmTegHa J'I(i})lq)Q)OTOB(l)(i@)eKTa bubmorexa HOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gporoapdexra
Hasnenue cBera. OnwiTe [1. H.
43 JleOGeneBa. XuMMHUECKOE IEHCTBUE bubmotera [JOK
ACBa. s https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MPAKTHYECKOE TIPUMEHEHUE:
44
dboTorIEMEHT, POTONATIHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agaq mo reme « 3J€MEHTBI bubmuoreka [JOK
KBAHTOBOM OITHKI https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbIThI
46 Pesepdopna o paccessHuO 0-4acTH bubmorexa HOK
PHOPA P t https://m.edsoo.ru/ff0d091a
[Ltanerapnas Mozenp aTomMa
bu6mmoreka [{OK
47 IT b
OcTyTaTe bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u noriomieHue GOoTOHOB
48 1| I/I};'Ie exoje aTOM:I co H(()I:"O OBHS bubmorera [JOK
p pexol . g yp https://m.edsoo.ru/ff0dOafa
SHEpPTruH Ha APYyroil. Buasl ciekTpoB
49 BosiHOBBIE cBOliCcTBA YacTull. BoHbI bubmuoreka [JOK

ne bpoiura. KopryckynsipHo-

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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52

53

BOJIHOBOI! tyanu3m. CrioHTaHHOE U
BBIHY)KJCHHOE U3ITy4YCHHE

OTKpbITHE pan0aKTUBHOCTU. OMBITHI

Pesepdopaa mo onpezneneHuto cocrasa

PAAOAKTUBHOI'O U3ITYYCHUA

CaoiicTBa anbda-, 6era-, raMmma-
u3lly4eHus. BiausHue
PaIuOaKTUBHOCTHU Ha )KUBBIE
OpraHU3MBbI

OTKpBITHE IPOTOHA U HEUTPOHA.
W3zotonsl. Anbga-pacna.
ONEeKTPOHHBIM U MO3UTPOHHBIN OeTa-
pacnan. ['aMma-usinydeHue

OHeprus CBA3M HyKIOHOB B SIpE.

S nepHbie peakuuu. A nepHbiid
peakrop. [IpoGiemMbl, NepCHEKTHBHI,
DKOJIOTUYECKUE ACIIEKTHI SAEPHOU
SHEPIreTHKHU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

bu6nmorexa [JOK
https://m.edsoo.ru/ff0d1356

54

55

OnemeHTapHble YacTULBl. OTKpBITHE
no3uTpoHa. MeTobl HabIOAeHUS U
PErucTpanyy dJI€MEHTAPHBIX YaCTHLL.
Kpyrasiii cton «PyHnaMeHTalbHbIE
B3auMoencTBusA. ETMHCTBO
(bU3UUECKOil KApTUHBI MUPA»

Oransl pa3BUTUS aCTPOHOMHUHU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YE€HHE aCTPOHOMMHU. Buy
3BE€3aHOrO Heba. Co3pe3ausl, spKue
3BE3/Ibl, IJIAHETHI, UX BUAUMOE

bu6mmoreka [JOK
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
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nemxkenne. CoHeyHas cucreMa

Connue. ConHeyHasi akTUBHOCTb.
Wcrounuk sneprun CoisHua u 3BE371

S7

58

59

60

61

62

63

3BE3/bI, UX OCHOBHBIC
XapaKTEpUCTUKU. 3BE3/1bI [TIaBHOU
II0CIIEI0BATENbHOCTU. BHyTpeHHEE
cTpoenue 3B€31. COBpEMEHHbIE
IPEJICTaBICHUS O IPOUCXOXKICHUU U
sBositonnu ConHIa U 3B€371

Mineunsiii [lyTe — Hama ["anakTuka.
[Tonoxenue u nBuxenue CosHua B
lNamaktuke. ['anmaktukn. Y€pHbie
JBIPHI B SiIpax TaJIakKTHK

Bcenennas. Pasberanue rajakTHK.
Teopus boibmoro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

HepemeHHHe HpO6J'I€MBI ACTPOHOMUU

KonTponbHas padota Ne4 «DneMeHTHI
ACTPOHOMHUH U acTPOPUIUKI»

Anamm3 x.p. O6001marmui ypok.
Ponb pusuku u actpoHOMUU B
3KOHOMHUYECKOM, TEXHOJIOTHICCKOM,
COLIMAJIbHOW U 3TUYECKOM chepax
NESITCIIbHOCTH YEJIOBEKA
O6o6mmarmuit ypok. Pons 1 Mmecto

(GU3UKN ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOUN KapTHHE MUPA



64

65
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O606maromuii ypok. Poib
¢du3udeckoit Teopru B HOPMUPOBAHUU
MIPEICTABICHUH O (PU3UIECKOM
KapTHHE MUpa

O6o06matomuii ypok. Mecto
¢duznyeckoil KapTUHBI MUpa B 0011IEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTABICHUN O IPUPOJE

PezepBHbIil ypok. MarauTHoOE noie.
DneKTpoMarHuTHast UHIYKIUS

PesepBublil ypok. Ontuka. OCHOBBI
CIIEMAJIbHON TEOpUH
OTHOCHUTEIILHOCTH

Pesepnslit ypok. KBantoBas ¢usuka.

DneMEHTHl aCTPOHOMHUU U
acTpo(u3uKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U151 YYHEHUKA:

1. ®usuka 10 Mskumes I'.4., Byxosues b.b., Corckuit H.H. nox penakiueit
[TapdentreBoii H.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBeiienney;
2. ®uzuka 11 Msaxumes I'.4., Byxosues b.b., Hapyrun B. H. nox penakuueit
[TapdentreBoii H.A., Akninonepnoe obmectBo «M3naTensctBo «IIpocBemienuey;
3. Coopuuk 3anay no pusuke 10-11 IlapdentneBa H. A., AO «M3narenscTBO
«IIpocemenue»;

4. Coopnuk 3a1a4 o pusuke 10-11PeivkeBuy A. I1., AO «M3paTenscTBO
«IIpocsemienue».

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET:

1. resh.edu.ru;
2. www.school-collection.edu.ru.









