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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢uszuke 0a30BOr0 ypoBHS Ha YPOBHE CpeaHEro oOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOKEHUW U TpeOOBaHUM K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsbl, mnpeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yudérom enepaibHON paboyeil mporpaMMbl BOCIUTaHUS U
KOHLEMINUU TpenojaBaHus yyeOHoro npeamera «Duszmka» B 00pa3oBaTeIbHBIX
OpraHu3anusax Poccuniickon ®enepanun, peanu3yoImux OCHOBHBIE
oOpa3oBaTeIbHbIC 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
noaxojaa. Ilporpamma mo ¢usuke coorBeTcTByeT TpeboBanusm DGI'OC COO
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 OCHOBHBIC LIETU M3Y4YEeHHsS] (PU3MKU HA YPOBHE CPEIHEr0 OOIIEero
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 IPEIMETHBIE 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 okpyskaroriem mupe. [IKompHbII Kypc GU3UKH — 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 3HAHUM  ONpeAeNseT XapakTep U 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 (OpMUPOBAHHE 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
00beIMHEH BOKpPYr (¢u3snyeckux Teopuil. Bemymum B Kypce sBIseTcs
(dbopMupOBaHUE MpPEICTAaBICHUNA O CTPYKTYpPHBIX YPOBHSIX MAaT€pHH, BELIECTBE U
noJIe.

Hoes cymanumapuzayuu. EE peanuzanus npeanojaraeT HCIOIb30BaHUE
IYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON 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 palMOHATIBHOTO MPHUPOAOIIOIb30BAHUS U HKOJIOTHYECKO 0€30MacHOCTH.

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 MPEJCTABICHUSAX O MPUPOJE, TpaHHIAX
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.
Jig  Ga3oBoro ypoBHA Kypca (U3MKM — O3TO HCIIOJIB30BAHME 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, OCYIIECTBISIETCS YYaCTHUKaMU
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 TPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

Bonbuioe BHUMaHME YAENAETCS PELIECHUI0 PACUETHBIX M KavyeCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacd€THBIX 3a7ad MPUOPUTETOM SIBIIAIOTCS 337a4M C SIBHO
3aJaHHON (PU3MYECKON MOJENBIO, MO3BOJIAIONINE TPUMEHITh H3yUYEeHHBIE 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 MoJAenu Uil CUTyalluud MpPaKTUKO-
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
IpeIMETHOr0 KaOuWHeTa (M3MKM WA B YCJIOBHUSX HWHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIo IuKia. B kaOuHere (U3MKH JOKHO OBITh
HE0OXoaMMOe J1abopaTopHOE OOOpYAOBAHHME JMJIS BBITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (U3NKe YYEHHMYECKHX MPAKTHUECKUX pabdOT U JIEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  00OpyJ0BaHHe (HOPMUPYETCS B COOTBETCTBUU C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHeuMBaeT IMOCTAHOBKY
NEPEYUCIIEHHbIX B MporpaMMe 1Mo (U3MKE KIIOUYEBbIX JIEMOHCTpalUil s
UCCJIEIOBAHMSI  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 (dopMmHpoBaHHE HUHTEpeca M CTPEeMJICHHS OOyYaroIIMXCs 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 HAYYHOTO 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 APYTUX
€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 (HUMYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKHX
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 AJisl Pa3BUTHUS YMEHHUI MPOEKTHO-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 KJIACC

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 (HU3MYECKUX SBICHUNW W TIpolieccoB. HayuHbie TMMOTE3bI.
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

AHanoroBble W LHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, 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 MAaTEepUAIbHOW TOYKH, UX IPOEKIMU HA OCU CHUCTEMbl KOOpIHUHAT.
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.

KpuBonuneitnoe  aBmkeHue. [IBuxkeHHE MaTepUaIbHOM TOYKH MO
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, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne ycKopeHust CBOOOIHOTO ITaICHHMS.

Hamnpasnenue ckopocTu Ipu JABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yueHre HEpaBHOMEPHOTO ABMIKEHHS C LEJBIO ONPEAEIEHUS] MTHOBEHHOMN
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, OpOLIEHHOTO 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 CKOJIbXEHUs U cuiia TpeHus nokosi. Koadduiuent 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 IPUMEHCHHUE: MOIIIUITHUKH,
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, BO3HUKAKOIIMX B MPYXUHE U
pPE3UHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanre yCIIOBHI pPaBHOBECHS TBEPAOTO TeENd, HMEIOLIErO0 OCh
BpALCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

HMIiynsC MaTepuaibHOM TOYKHM (T€na), CUCTEMBl MaTE€pPUAIbHBIX 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 yCTpOMCTBA 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 skcnepumenm, n1abopamopusie pabomul

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 Gpu3nka 1 TEePMOJAMHAMUKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIE TIOJIOXKEHUSI MOJEKYJSIPHO-KUHETUYECKOW TEOPUH U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep IBUKEHUS U
B3aHMOJICMCTBUSL YacTUL] BEUIECTBA. MoJaenu CTPOEHUs Ta30B, KUJIKOCTEU 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  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSAPHO-
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. M3omporeccsl B HaACaIbHOM ra3e C MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3zobapa.

TexHuyeckre yCTPOMCTBA UM MPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETD,
O6apoMmeTp.

Jlemoncmpayuu

OnwITHI, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BeliecTBa, Qororpaduu
MOJIEKYJI OpTaHUYECKUX COCTMHCHUM.

OmnbITel 0 T GY3UM KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita IlITepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHUE MEXKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBHUSI.

Mogens, WILTIOCTpUpYIOIIas TPUPOTY 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  HJEalbHOrO0  raza. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeTbHAsI TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEepeIaye.

[Tonarne 006 aamabGaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJIMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJIMHAMHKHU K u3ompoleccaMm. ['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 kosppuuueHT m0JIe3HOTO
JEUCTBUSA. DKOJIOTHYECKHUE MPOOIEeMBI TETUIOIHEPTETUKH.



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

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PabOThI: 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 anauabaTHOMY PACHIMPEHHUIO BO3ayXa (OMBIT C BO3IYIIHBIM
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. VcrapeHne u 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. Kuakue kpuctawibl. CoBpemMeHHble MaTepuanbl. [lnaBnenue u
KpUcTaJM3anus. Y IeabHas TerioTa miasienus. Cyonumanus.

VYpaBHEHHE TEIIOBOTO OajaHca.

TexHudeckre YCTpOMCTBA M TMPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAUTOPUMETP, TEXHOJOTUH MOJYYEHUS] 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, 1abopamopvie pabomul

N3mepeHne 0OTHOCUTENIbHOW BIaXKHOCTH BO3AyXa.

Paznen 4. DiaekTpoguHaMuKa
Tema 1. dnexkmpocmamuxa
OnekTpu3auust Tel. OJEKTpUYECKHi 3apsan. JBa BuAAa 3IEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKHM, TUAIEKTPUKH W TOJTYMPOBOJHUKH. 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  anekrpocraruueckoro  mojs.  [lorenuuman.  Pa3HocTh
MOTECHIMANOB. [IpOBOAHUMKM © JAUANEKTPUKH B AJICKTPOCTATUYECKOM TIOJIE.
JnanexTpuyeckas NpOHUIAEMOCTb.

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

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: BIEKTPOCKOI,
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 MEXIY HUMH U IUIJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomul

N3mepeHne 31eKTpOoEMKOCTH KOHJIEHCATOpa.

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

DJIEKTPUYECKAN TOK. YCIIOBUS CYIIECTBOBAHHUS DJJICKTPUUECKOTO 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 osnexktpuuyeckoro Toka. 3akoH Jhxoyns—Jlenma. MoirHOCTh
AIEKTPUYECKOTO TOKA.

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

DNEeKTpOHHAas  NPOBOJAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
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.



DNeKTpuuecKUui TOK B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Lnazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: aMIepMeTp,
BOJBTMETP, PEOCTAaT, HCTOYHUKU TOKA, DIJIEKTpOHArpeBaTe/ibHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TaJbBAHUKA.

Jlemoncmpayuu

N3mepeHune CUilbl TOKa U HaIpSKEHMUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
TJTONIAY MOMEPEYHOTO CEUCHUSI U MaTepralia.

CMenaHHOe COeIMHEHUE MTPOBOAHUKOB.

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

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoni paspsia ¥ MPOBOJAUMOCTD BO3yXa.

OQHOCTOPOHHSS TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3ydeHne cMemanHoro COeIMHEHUS] PE3UCTOPOB.

N3mepenune 3JIeKTPOJBUKYILEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETrO
CONPOTUBJICHUS.

HaGmronenue snekrposnusa.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 10 Kiacce OCyLIECTBISETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OuoJ0TNn, 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, JuHEHHas (QyHKIHS,
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 mpupone, auddysus, ocmoc,
TEIUTI00OMEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIAun, TEIIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHHS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIpHAsi Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, JKUAKOCTEH H



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, MOIAUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHE€), JBUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHJAUIIMOHEP, TEXHOJIOTHH
MOJIyYEHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YHCIIE HAHOMATEPHAIIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATEIbHBIE puOOPBHI,
AIIEKTPOOCBETUTEIHHBIC MPUOOPHI, TAThbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Mazcnummnoe none. I1eKmpomMazHUmMHAA UHOYKYUSA

[TocTosiHHbIE ~ MarHuThl.  B3auMoOAEHMCTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bexkrop marnuTHOM wuHAYKOMH. [IpuHmMn cyneprno3uuun
MAarHuTHbBIX nosied. JInHMM MarHuTHOM WHAYKIMUA. KapTuHa JTUHWNA MarHUTHOM
WHYKIUH T0JISI IOCTOSHHBIX MAarHUTOB.

MarauutHoe TION€ TPOBOJHHUKA C TOKOM. KapTuHa JWMHUN 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, €€ MoayJib U HanIpaBJieHUE. [[BUKEHNE 3apsKEHHOW YaCTHUILIbI
B OJHOPOJITHOM MarHuTHOM MoJjie. Pabora cuier Jlopenia.

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

BuxpeBoe anekTpuueckoe Imoje. DIEKTPOABMKYIIAs CHJIA HWHAYKUAH 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 yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHUE: TMOCTOSHHBIC
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 AeUCTBUA OCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanne ssBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHble KONEOAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue kosnedanus. [lepumoa, vacrora, amrmumryga u (aza xoseOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUuii MasTHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwmii. [IpeBparenne sHEpTruu Mpyu 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.

Mopaenb TMHUY 3JIEKTpONEpeiayun.

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. Beicotra 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: MY3bIKaJIbHBIC
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.

HabGmronenune orpaxkxeHus: U NpeJoMIIEHUS] MEXaHUYECKHUX 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)KeHue,
pesioMJIeHUE, MoJspu3anus, Judpakius, UHTephepeHITus.

Tema 3. Onmuka

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

OTtpakeHue cBeTa. 3aKOHBI OoTpaxkeHusi cBeta. [locTpoenne nzobpaxeHuit 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.

CobOuparome W pacceuBarolve JUH3bL. ToHkas JsuH3a. 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 ontuka. HWurtepdepeniuss cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBus HaOMOAEHUS MAaKCUMyMOB M MHHUMYMOB B HHTepdEpeHIIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakimoHnHas pemérka. YCJIOBHE HaOII0ICHUS
[NIABHBIX ~MAaKCUMYMOB TIpU NaJ€HUM MOHOXPOMATHYECKOIO 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.

HccnenoBanre CBOMCTB N300paXeHU B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIecKomna.

HaoGmonenne nuatepdepeHinm crera.

HaOmronenue audpakiuu 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 U MPAKTHUECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboTonaTUMK, COJTHEUHAs OaTapesi, CBETOUO.

Jlemoncmpayuu

®oto3dh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaeKTa.

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.

BounnoBseie cBoiicTBa yactull. Bosnbl e bpoitns. 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 U3ITyUYECHHS.

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 wu3nMydeHus. 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 TO3UTPOHHBIN 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 ACIIEKThI SIACPHON JHEPTETUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HAOMIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHIL.

®dyH1laMeHTalbHbIe B3auMoieicTBUs. EqUHCTBO (u3nueckoil KapTUHBI MUpA.

TexHudeckue yCTpouCTBa U MPAKTUYECKOE NMPUMEHEHHUE: 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

Oransl pa3BUTHs acTpoHOMUU. [IprKinagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHNE
aCTPOHOMMH.

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

ConneuyHas cucrema.

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



3BE31. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOoIMK CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ma. Pazberanve rajgakTuk.
Teopus bonpmoro B3psiBa. PeMKTOBOE U3ITyUYEHHE.

MacmrabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnplie mpobsieMbl aCTPOHOMUHU.

Yuenuuecxkue nabnooenus

Habnronennss HeBOOPYKEHHBIM TJ1a30M C HMCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH ISl OTIpEe/IeNICHUsI TIOJIOKEHUsI 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,
COIMAILHOM M ATUYECKOM cepax 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.

Mesicnpeomemusie nousamus, CBS3aHHBIE C M3YYEHHEM METOJIOB HAYYHOTIO
MO3HAHUS: SBJICHWE, HAay4YHBIM (DakT, rumores3a, (uznyueckas BeIWYWHA, 3aKOH,
Teopusi, HAOII0JICHHUE, DKCIIEPUMEHT, MOJISTTUPOBAHUE, MO/JIEh, U3BMEPECHUE.

Mamemamuka: peumieHHE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCHHYC, TAaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUIECCKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUM HA OCHU KOOPJHMHAT, CIIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPHU3HAKU TIOJ00MS TPEYroJIbHUKOB,
oTnpeesIeHUe TUIOMIAIU TIIOCKUX GUryp u o0bEMa Tell.

buonocusn: »nextpuyeckue SBIEHUS B KUBOM TMpupojie, KoJjiebaTelbHbIe
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paarannu Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJICKYJI, KPUCTAJJIMYECKasA CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTALIUYECKOM PEMIETKHU, CHEKTPAIbHBIN
aHaJn3.



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

Texnonocusa: NWHUUA DJIEKTPOIEpENady, TEHEpPATOp IMEPEMEHHOr0 TOKa,
ANIEKTPOABUTATENh, WHAYKIMOHHAS I€4Yb, pajap, PaAUONPUEMHUK, TEJIEBU30D,
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 mnpenmera «@Du3nuka» Ha YpPOBHE CPETHEro O0OIIero
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 KU3HEHHOTO
OIBbITA U OIbITA JEATEIBHOCTH B MPOLIECCE Peajau3alii OCHOBHBIX HAIPaBIICHUU
BOCIUTATEJIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUaIOIIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUMCKOTO OOIIECTRA;

NPUHATHE  TPATUIMOHHBIX  OOIIECYETOBEYECKUX T'yMaHUCTUUECKUX U
JIEMOKPAaTHUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX IPa)KJaHCKOIO
OOIIIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUHN B 00pa30BaTEIbLHON OpraHU3allny;

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(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEICHHUS;

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 BOCITUTAHHA:

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 OCO3ZHAHHBIN 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
NEeATENHPHOCTh HHIUBUIYAIbHO 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 IJIAaH PEIICHUS MPOOJIEMBbI C YUYETOM aHaIM3a UMEIOIINXCS
MaTE€pUATBHBIX U HEMATEPHUATIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUI JESITEIbHOCTH;
KOOPAVMHUPOBATh M  BBHINIONHATH pabOTy B YCIOBHUSIX  pPEaIbHOTO,
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;



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

BIAJCTh BHJAMH JEATEIHHOCTH TI0 TMIOJYYEHUIO HOBOTO 3HAHUS, €ro
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 IS JOKa3aTelbCTBA
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 (OPMYIUPOBaTh COOCTBEHHBbIE 3a7aud B 0Opa3oBaTEIbHOU
NEATETHLHOCTH, B TOM YHCIIC TIPU U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYaIlUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

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

YMETh UHTETPHUPOBATh 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;

UCIIOJIB30BaTh  CPEJICTBa  WH(MOPMAITMOHHBIX HM  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.

KoMMyHuUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:
OCYUIECTBJISITh ~ OOIIEHHME Ha YpoKax (U3MKM U BO BHE-YPOUHOMU
NEATEIIbHOCTH;



pacmo3HaBaTh NPEANOCHUIKH  KOH(MIUKTHBIX CUTyalliii W CMsT4YaTh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIAraThb CBOIO TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

MOHMUMATh M MCHOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WHIAUBUIYAJTBHOU
paboTHI;

BbIOMpaTh TEMAaTUKY W METOJbl COBMECTHBIX AEHCTBHM € y4éTOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKI0TO YJI€HA KOJIJIEKTUBA;

OpUHUMATh  1eJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHUCTBUM,
pacrupenensiTe pojid ¢ YYETOM MHEHMH YYacTHHMKOB, OOCYXXIaTh pe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KAauy€CTBO CBOErO BKJAJa W Ka)XJOr0 YYaCTHUKA KOMAaHJIbl B
o0l pe3ysbTatr no pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLICHUBAaTh MJIEH C MO3ULIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAUUMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJICHHE B Pa3JIMYHBIX
CUTYaLMUSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYLIECTBJISATh MO3HABATENIbHYIO JESITEIbHOCTh B 00JacTH
GuU3MKK U acCTPOHOMHHM, BBISBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PELICHUS PACUETHBIX M KaYECTBEHHBIX
3aj]a4, IJIaH BBIIIOJIHEHUS [TPAKTUUYECKON paboThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacimupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BBIOOp, apryMEHTUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILLIECHHUE;

OLICHMBATh IPUOOPETEHHBIN OIIBIT;

cioco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO DJPYAULMHA B 00IacTU
(bU3HUKHY, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJICKT:

JIaBaTh OIIEHKY HOBBIM CHUTYalUsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIBTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHOM  peJeKCHUH KaK  OCO3HaHMS
COBEpLIAEMBIX JEUCTBUM M MBICIUTENBHBIX INPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI;



WCIOJIB30BaTh MPUEMBI peIIeKCUU IS OLIEHKH CUTYyalliH, BEIOOpa BEPHOTO
pelIeHHUS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMECHHO INPUHUMATHh PEIICHUS IO HX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TPU aHAIW3€ pe3yIbTaToOB
NEeSTENHHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NpPUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX TMpPH aHalM3e pe3yiabTaToB
NEeATENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mpormecce nocTwkeHUS TUYHOCTHBIX PE3YJIBTATOB OCBOSHUS MPOTPAMMBI
mo ¢Gu3MKe IS YPOBHS CpEIHEro ooOmero oOpa3oBaHUS Yy OOydYarOIIUXCs
COBEPILIEHCTBYETCS AMOIIMOHAIIbHBIN UHTEJIEKT, peanoiaraomi
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIOCOOHOCTh TTOHUMATh CBOE IMOIIMOHATIHLHOE
COCTOSIHUE, BUJIETh HAMPABICHUS PA3BUTUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0e;

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAaMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh aIanTHPOBATBCA K
AMOIMOHAIIEHBIM U3MEHECHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIOIICH CTpEeMJIEHHE K JTOCTHKEHUIO 1NN U
yCcrnexy, ONTHMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOMS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIECH CITIOCOOHOCTh MMOHUMATh AYMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peiiaTh KOHPIHKTHI.

MNPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kiacce mpeaMmeTHbIE Pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHHUI:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KAapTUHBI MHpPa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN JAEITEIbHOCTH JIFOJICH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIETeH:
MaTepHalibHasl TOYKa, MHEPIUaIbHas CUCTeMa OTcuéTa, abCOMIOTHO TBEPIOE TEIIO,
UJCIbHBINA Ta3, MOJIETU CTPOCHMS Ta30B, KUIAKOCTEH U TBEPIBIX TeJ, TOYCUHBIN
AIIEKTPUYCCKHUH 3apsij MPU PEIICHHH (PU3NYECKHUX 33]1a4;



pacrio3HaBaTh (pU3HYECKUE SBICHUS (IIPOIECCh) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJICKYJISIPHO-KMHETHYECKOM TEOPUM CTPOCHHMS BEIIECTBA U
AJIEKTPOJUHAMUKHN:  PaBHOMEPHOE M  PAaBHOYCKOPCHHOE  IMPSMOJIMHCHHOE
JIBIDKEHWE, CBOOOJHOE IMaJieHWe TeJ, IBIKEHHWE 10 OKPYKHOCTH, HWHEPIIUS,
B3aumMojelicTeue Ten, auddys3us, OpOYHOBCKOE JBMXEHHUE, CTPOCHUE JKHUIIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00bhEMA TeJl MPU HarpeBaHUU (OXJIaXKISHUH ), TETNIOBOE
paBHOBECHE, HCIIAPCHHE, KOHJICHCAIMS, TUIABJICHUE, KPHCTALIM3AIlMs, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, ITOBHIIICHNUE JABJICHHS T'a3a IPU €ro HarpEBaHHWH B 3aKPHITOM
COCyZe, CBSI3b MEXKIy IlapaMeTpaMd COCTOSHHS Ta3a B H30IPOIeccax,
AIIEKTPHU3AIUS TEJ, B3aUMOJCHCTBUE 3aPS/IOB;

OMHUCBHIBATh MEXAHUYCCKOE JBI)KCHHUE, HCIONB3YS (DU3NYSCKUEC BEIUYMHBIL:
KOOpJIMHATA, TMYTh, IEPEMEIICHUE, CKOPOCTh, YCKOPCHHE, Macca Tejla, CHIIA,
UMITYJIBC TeJla, KHHETHYECKasl dHEPrus, MOTCHIIMANIbHAS dHEPTUs, MEXaHUYEeCKas
paboTa, MeXaHWYecKass MOIIHOCTh;, TPH OINMCAHWHA TPaBUILHO TPAKTOBAThH
(GU3UYECKUl CMBICTT HCIOJIB3YeMbIX BEIMYHMH, WX O0O3HAYCHUS ¥ €IWHHIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYHMHY C APYTUMHU
BEIUYNHAMH;

ONKCHIBATh M3yYCHHBIE TEIUIOBBIE CBOWCTBA TEN W TEIUIOBBIC SIBICHMS,
UCTIONIB3YS (DM3WYECKHE BEIIMYMHBL: JaBJICHUEC Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKasl DHEPIHs XaOTHYECKOTO JBIKCHUS MOJICKYJI, CpeIHEKBaApaTHIHAS
CKOPOCTb MOJICKYJI, KOJMYECTBO TCIUIOTHI, BHYTPEHHSS HSHEprus, padora rasa,
KO3 (PUIIMEHT IOJIE3HOTO JEWCTBUS TEILUIOBOTO JIBUTATEIsA; IIPH OIMHCAHUHU
MPaBWIBHO TPaAKTOBaTh (DU3MYECKUH CMBICI HCIOJB3YEMBIX BEIMYWH, WX
00O3HAUCHUS W CAWHMIIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIONIUE JTAHHYIO
(GU3UYECKYI0 BETHYHUHY C IPYTUMH BEIIMUYNHAM;

OMHCHIBATh U3YYCHHBIC DICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYCCKUE
SIBJICHHUS (TIPOIIECCHI), UCTIONIB3YS (PU3NYSCKHUE BETUYMHBI: DJICKTPHUCCKUIN 3apsi,
AIIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, MOTEHITMAN, Pa3HOCTh MMOTEHIIUAJIOB;
IpU  ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHA CMBICI HCIIOJIh3YyEMBIX
BEJIMYMH, UX OOO3HAUCHMs] M EIWHHUIIBI, YKa3bIBaTh (HDOPMYIBI, CBS3BIBAIOIINC
JTAHHYIO (PU3UYECKYIO BETUYHHY C APYTUMHU BEIUYHMHAMU,

aHAJTM3UPOBATh (PU3UYCCKHE MPOIECCHl U SBJICHUS, UCIONIb3YsS (PU3MUECKHE
3aKOHBI U MIPUHILIMIBL: 3aKOH BecemupHoro tsarotenus, |, |1 u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DSHEPrHH, 3aKOH COXPaHEHUS HMITYJIbCa,
TMPUHITUI CYTEPIIO3UIIMHA CHJI, TIPUHITUIT PABHOMPABUS WHEPIIHAIBHBIX CHUCTEM
OoTCcuéTa, MOJEKYJIIPHO-KMHETHYCCKYI0 TCOPHIO CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBS3b CPEIHEH KMHETHYCCKOW SHEPTHH TEIUIOBOTO JABUKCHUS MOJICKYII C
aOCOJIIOTHOHN TeMIlepaTypoH, MepPBhIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHCHHS
IEKTPUUECKOTO 3apsifa, 3akoH KylloHa, TpW 3TOM pa3iuyaTh CJIOBECHYIO



(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIb,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSTH OCHOBHBIC TPUHIIMIIBI  JICHCTBHSI MaIlliH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazauyaTh YCJIOBHS MX O€30MacHOr0 HCIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HHU;

BBIMOJIHATh 3KCHEPUMEHTHl IO HCCIEIOBAHUIO (PU3UYECKUX SBICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSMBIX W KOCBEHHBIX W3MEpPEHUMH, IPU 3TOM
dbopmynupoBarh MpobiieMy/3aiadyy M TUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTaHOBKY U3 MPEUIOKEHHOTO O0OPYJIOBaHHUSA, MPOBOAUTH OIBIT U
bopmMyIHpOBaTh BEIBOIBI,

OCYIIECTBIISAThH NMPSMbIE U KOCBEHHbIE U3MEPEHUS (U3NYECKUX BETUYMH, TPU
TOM BBIOMpAaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJEeNOBAaTh  3aBUCHUMOCTH  MEXAY  (U3MYECKHMMH  BEIUYMHAMH  C
WCIIOJIb30BAHUEM NPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
buKcupoBaTh Pe3ynbTaThl MOJYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHMH B
BU/JIE TaOJIUII U TpapUKOB, A€NaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEeI0BaHMUS;

coOoaTh MpaBuia 0€30MacHOr0 Tpyja MPU MPOBEJAECHUU UCCIEIOBAHUM B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIbCKOM W MPOEKTHOU
JEATENBHOCTH C HMCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOIO
000pyTIOBaHUS;

pemaTth pacu€THblE 3aJayd C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHAJIU3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIUYMHBI U (POPMYIIbI,
HEOOXOUMbIe ISl €€ pEeIleHHUs, MPOBOAUTH PacuéThl M OICHMBATh PEATbHOCTD
MOJTyYEHHOT0 3HaueHUs (PU3HUECKON BEIIUYUHBL;

peniaTh KaueCTBEHHbIE 3a/1aUi: BBICTPAUBATh JIOTUYECKH HEIPOTHUBOPEUUBYIO
LEMOYKY PACCYXXIEHUN C OMOpOM Ha M3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbu3uYecKue SIBJICHNUS;

UCIONB30BaTh  MpPH  pPELIEHUH  yuyeOHBIX  3aJad  COBpPEMEHHbBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TMIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUN
Y TIPEJICTaBIICHUS Y4EOHOW U HAyYHO-TIOMYJIIPHON HH(POPMAIINH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOTYyYaeMyto HH(popmaIuio;

IPUBOJINUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLIECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecriedeHus: 0€30NacCHOCTH MpU OOpaILlEHUU ¢ MPUOOpaMU U TEXHUYECKUMU



YCTPOWCTBAMH, JIJIi COXPAHEHUS 37IOPOBbSI M COOIOICHUS HOPM SKOJOTUYECKOTO
TOBEJICHUA B OKPYKAIOIIEH Cpeie;

paboTaTh B Tpynmne C BBHIMIOJHEHUEM pa3IMYHBIX COIMAJIBHBIX POJIEH,
MJIAaHUPOBaTh palbOTy TPYIIbI, palMOHATIBLHO pacHpeiessTh O0sS3aHHOCTH U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOMN MTPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHHI:

JIEMOHCTPUPOBATh Ha TMPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH M
TEXHOJIOTUM, B MPAKTUYECKON AEATEIBHOCTU JIIOAEH, LEIOCTHOCTh U €IUHCTBO
bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHUS W3YyUYEHHBIX (U3HYECKUX MOJeNeH:
TOYECUHBIN AIEKTPUUECKUN 3apsil, JIyd CBETa, TOUCYHBbIN UCTOUYHUK CBETA, sJepHas
MOJIENTb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO spa TMPHU penieHuu (PU3NIecKux
3a/1ay;

pacrno3HaBaTh (pU3NYECKHE SIBICHUS (MPOLECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKU: DJIEKTPUUECKAs] MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHWCTBUS TOKA, B3aUMOJICUCTBUE
MarHuTOB, DJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM W JIBIDKYIIHMICS 3apsij, SJICKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MONApU3alLUs CBETa, JUCIEpCUs CBETa,
dbotoanexTpudeckuii 3Qhext (hoToddPdhexT), cBEeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToma BOJOPOJla, €CTECTBEHHAass W HCKYCCTBEHHAas
PaIuOaKTUBHOCTB;

OMKCHIBATh U3YYEHHBIE CBOMCTBA BelIecTBa (AIEKTPUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  Pa3dU4YHBIX  Cped) U
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTONB3YS (U3UYECKUE BEITMYMHBIL:
ANEKTPUUYECKUN 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DIICKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJEKTPOJBIDKYIIAs CUiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO Mojs, cwia Ammnepa, cuia JlopeHia, WHIYKTUBHOCTb
KAaTYIIKH, SHEPrus HJIEKTPUYECKOTO0 M MArHUTHOTO MOJIEW, NMEPUOJ] M YacTOTa
KojiebaHuil B KoJeOaTeIbHOM KOHTYpE, 3apsii W Ccujla TOKa B Ipolecce
TapMOHUYECKUX DJICKTPOMATrHUTHBIX KoJieOaHul, (OKYCHOE pacCTOsSHUE U
ONTUYECKAs] CUJa JIMH3BI, MPU OMHCAHUM MPABUIBLHO TPAKTOBaTh (U3UUECKUI
CMBIC]T HCIIOJIb3YEeMbIX BEJIWYMH, HMX OO0O3HAUEHUS U EIAUHUIIbI, YKa3bIBaTh
dbopmyIbl, CBS3bIBAIONIME JAaHHYIO (U3UYECKYIO BEIUYUHY C JAPYTUMU
BEJIMYMHAMU;



OMUCHIBATh H3YyYECHHBbIE KBAHTOBBIE SIBJICHUA M TMPOLECCH, HUCIOIb3YA
bu3nYecKre BEIMYUHBI: CKOPOCTH JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTUsl U UMIMYJIbC (POTOHA, EPHO]T TIOJIypaciiajia, SHEPTus CBsI3U
aTOMHBIX SIIEp, NPU OINUCAHUM TMPABWIBHO TPAKTOBAaTh (DU3NUYECKUN CMBICI
WCIIOJIB3yeMbIX BEJIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JAHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTUMH BEITUYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BETUINHBI,

aHAIM3UPOBATh (PU3MUYECKHE TMPOIECChl U SIBJICHUSA, UCIOJb3Yys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI TTOCJIEA0BATEIBLHOTO U MapaJlIeILHOTO
COCOUHEHUSI MPOBOJHUKOB, 3aKOH J[koyns—JleHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEUHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHHA Wit GoTtodrddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUs HMITYJIbCA, 3aKOH COXPAaHEHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MacCOBOr0 4ucia, moctyiatel bopa,
3aKOH PAaIMOAKTUBHOTO Pacmaja, Mpy 3TOM pas3inyaTh CIOBECHYIO (POPMYyIHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00JIaCTH)
MIPUMEHUMOCTH;

OMPENENATh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh M OMNHUCHIBATH H300paKEHHE, CO37aBaEMOE€ IUIOCKUM 3€pKajoM,
TOHKOM JIMH301;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCJIENOBAHUIO (DU3UYECKUX SBICHUM U
MIPOLIECCOB C HCIIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OO0OpPYIOBaHMS, MPOBOAUTH OMBIT U
(bopMyIUpPOBATH BHIBOIBI;

OCYUIECTBIISThH NMPAMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYUH, TIPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO0 W3MEPEHUSI U HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MTOIPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKMX BEIWYUH C HCIOJIb30BaHUEM
OPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYHH B BHUJE TaOIUIl U
rpaduKoB, 1enaTh BHIBOABI MO pe3ybTaTaM UCCIeI0BaHMUS;

coOo1aTh MpaBuia 0€30MacHOr0 Tpyja MPU MPOBEJACHUU UCCIEIOBAHUM B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICOBATEIHCKON W TPOSKTHOU
JESATETHLHOCTH C HMCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1A0OPAaTOPHOTO
000py10BaHUS;

pemaTh pacu€THbE 3aJaud C SIBHO 3aJJaHHOM (DU3UYECKOW MOJIEIbIO,
UCTIOJIB3Ys (PM3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1a9n



BBIOWpATh (DPU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOouMble ISl €€ pellleHus, NMPOBOJUTH Pacu€Thl M OLICHUBATh PEAJbHOCTH
MOJIYYEHHOT0 3HAYeHHS (PU3HUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHUECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUU C OMOpPOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe SIBICHNUS,

UCIIONB30BaTh  MpPH  pPEIIEHUH  yuyeOHBIX  3aJad  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJII TIOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALIUN
Y TIPE/CTaBIICHUs YYEOHOW U HAay4YHO-TOMYJIIPHON MH(POPMAILIMH, TTOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOIYYaEMYI0 HH(OPMALHIO;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MallMH, NOPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX 0€30MacHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMUCTBAMM, JIJIs COXPAHEHUS 30POBbsSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEACHNUS B OKPYKAIOIIEH Cpeae;

paboTaTh B TpyHme C BBHINOJIHEHUEM pAa3IMYHBIX COLHUAIBHBIX pOJIEH,
IUIAHUPOBATh pabOTy TPYIIBI, PalMOHAIBHO paACHpeNeNsiTh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITENILHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIIEHUE PacCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo yacoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3ieioB U TeM (un¢possbie)
Ne i/m Kontpoabusie IIpakTuyeckue
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/JIbI HAYUYHOTI'O ITIO3HAHUS
but6mmoreka [{OK
1.1 ®u3nKa U METOJIbl HAYYHOTO TTO3HAHUS 2 0 0 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [JOK
21 Kuremaritica > 0 0 https://m.eds00.ru/7f41bf72
bubmuoreka [JOK
22 Hluranmca ! 0 0 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
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOI 9 0 1 bubmuorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
2 1 1
3 OCHOBbI TEPMOAHAMIKH 0 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 0 0 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

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

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

JIBM>KxeHHe MaTepuaIbHOM TOYKH 110

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3ydeHus o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
®duznka — HayKa O MpUpo/Ie. bubnnorexa [JOK
Hayunble MeTO/IbI TTO3HAHUS 1 0 0 https://m.edsoo.ru/ff0c32e
OKpY XKaroIero Mupa 2
Ponp 1 MecTo Qpu3HMKH B
(bopMUPOBAHUN COBPEMEHHOM bubmorexa HOK
P pv P 1 0 0 https://m.edsoo.ru/ff0c33e
HAYYHOU KapTUHBI MUPA, B 6
MPAKTHYECKOH JCITSILHOCTH JIFOIeH B
MexaHu4ecKoe TBUKCHUE.
OTHOCUTETHHOCTh MEXAaHUYECKOTO bubmorexa HOK
1 0 0 https://m.edsoo.ru/ff0c350
nBwxeHusd. [lepemenienre, CKOpOCTb, 3
YCKOpEHHE h
PaBHOMEpHOE NpsIMOJIMHENHOE bubmmorexa [IOK
proc1p 1 0 0 https://m.eds00.ru/ff0c362
JIBIKCHUE 0
PaBHOYCKOpEeHHOE NIPSIMOIUHEITHOE bubmmorexa [TOK
yckop P 1 0 0 https://m.edsoo.ru/ff0c372
JIBUKEHUE e
bu6mmoreka [{OK
CBoOoaHOE TIafieHue. Y CKOpEHHE
A A P 1 0 0 https://m.edsoo.ru/ff0c39c
CBOOOIHOTO MaICHUS c
KpuBonuHeliHOE 1BUKEHUE. 1 0 0 bubnumoreka [IOK

https://m.edsoo.ru/ffOc3ad



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

OKPYHOCTH

[Tpunuun otHocuTenbHOCTH ["anuies.

a

bubmmorekxa [JOK

Kunernueckas OHEPIusa

8 WNHuepuuanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ffOc3be
ITepssiit 3ax0on HeroToHa 8
Macca tena. Cuna. [Ipunuun bubnuorexa [JOK
9 cynepno3uiuu cuwi. Bropoii 3akox https://m.edsoo.ru/ff0c3be
HprotoHa 711 MatepraibHOM TOUKHU 8
. bu6mmoreka [JOK
Tpernii 3akoH HproToHa 1151
10 https://m.edsoo.ru/ffOc3be
MaTepUaIbHbIX TOYEK 04.10.2023 3
3aKoH BceMupHOro TsaroreHus. Cuina bub6mmorexa LIOK
11 Tsokectu. [lepBas kocMudeckas https://m.edsoo.ru/ff0c3d0
CKOPOCTb 0
bu6nuoreka [JOK
Cuna ynpyroctu. 3akoH ['yka. Bec
12 yupy y https://m.edsoo.ru/ff0c3el
Tena
8
Cuna tpenus. Koaddunment tpenus. bubnuorexa [JOK
13 Cuna conpoTUBJIEHHUS IIPU IBUKEHUU https://m.edsoo.ru/ff0c3f7
TeJa B KUIKOCTH MJIM Ta3e 6
[ToctynaTensHoe U BpamareabHOe
JIBUKEHHE a0COTIOTHO TBEPAOTO Tela bubmorexa [JOK
14 P ] https://m.edsoo.ru/ff0c4la
MowmeHnT cuibl. [1imeuo cunsbl. YcnoBus 5
paBHOBECHSI TBEPAOTO TENA B
Hmmynbe MaTepuaibHOU TOYKH,
CUCTEMBI MaTePUATBHBIX TOUYCK bubmorexa [JOK
15 P i https://m.edsoo.ru/ff0c43d
Hmmynbe cuiibl. 3aKOH COXpaHEHUS 6
UMITyJIbCa. PeakTHBHOE MBUXKECHHE B
16 Pabota 1 MOITHOCTB CHUIIBIL. bubnuorexa [JOK

https://m.edsoo.ru/ff0c450



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

18

MaTepuaibHOW Touku. Teopema 00
MU3MECHEHHN KUHETHYECKON SHEpTUu

[ToreHumanbHas 3Heprusl.
[ToTeHmanbpHast SHEPTUS YIPYTO
ne(OpMUPOBAHHO MPYKUHBI.
[ToTenmanpHas YHEPTUS Tea BOIU3U
MOBEPXHOCTH 3eMJIU

[ToreHnManbHBIE U HETIOTCHIMAIBHBIC
cuiibl. CBs3b paboThI
HETIOTCHIIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHW4IECKOW YHEPTUH CHCTEMBI TEll.
3aKOH COXpaHEHUsI MeXaHUYECKON
SHEPTUH

N

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461
a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478
c

19

20

21

22

23

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
M3MEHEHHEM MEXaHHUECKOW YHEPTUU
TeJia Ha MIPUMEpPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

KonTponbhas paboTa 1o teme
«Kunemaruka. [{unamuka. 3aKOHbBI
COXpaHEHHUS B MEXaHHKE)

OCHOBHbBIE TIOJIOKEHUS] MOJIEKYJISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
newxkenue. uddysus

XapakTep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, )KUAKOCTEH
1 TBEPJIBIX TEI

Macca MOIJICKYJL. Koauuecto

bubmnorexa [IOK
https://m.edsoo.ru/ff0c4b7
4

bu6nuorexa [JOK
https://m.edsoo.ru/ffOc4dc
2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

BemiecTBa. [locrosaHnas ABoraapo

TermnoBoe paBHOBecue. TemnepaTypa

24 u e€ u3mepenue. lllkana remneparyp
enscus
o5 HUneanpueriii raz 8 MKT. OcHoBHOE bu6mmorexa [{OK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOconroTHas TeMIiepaTypa Kak Mepa
. . bu6mmoreka [{OK
CpeIHEH KHHETHYECKON dHEPTUU
26 https://m.edsoo.ru/ff0c511
JBUKEHHS MOJIEKYJI. Y paBHEHHE o
MenneneeBa-Knaneiipona -
27 3akoH /lampToHa. ["a30BBIC 3aKOHBI
JlaboparopHnas paboTa
08 «ccnenoBanue 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSTHHS
pa3peKEHHOTO Ta3a
bubmuoreka [JOK
N3onporeccel B uacaIbHOM ra3e u ux
29 https://m.edsoo.ru/ff0c570
rpaduveckoe nmpeacTaBiIeHNe e
BryTpenHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
R bu6mmoreka [IOK
crocoObI e€ n3MeHeHus. KonmnuectBo
30 https://m.edsoo.ru/ff0c595
TEIUIOTHI U paboTa. BHyTpeHHsIs 5
SHEPTHUs OJJHOATOMHOT'O HUACATLHOTO B
rasza
bu6nuoreka [JOK
31 Bupl Teronepeaaun https://m.edsoo.ru/ffOc5c3
6
39 VY neapHas TEIUI0EMKOCTD BEIIeCTBA. bu6mmoreka [{OK

KomnaecTBO TENIOTHI npu

https://m.edsoo.ru/ff0c5c3



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

Terionepenaye. AnnadaTHbIi 6
nporecc

33 IlepBblii 3aKOH TEPMOAMHAMUKH U €TI0 bu6nuorexa [IOK
IIPUMEHEHUE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
Heo6paTumocTs mporeccoB B bubnnorexa [JOK

34 npupojie. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOIUHAMUKI 0

35 [Tpunuun aevicteus u KII/ TermoBoi fgfg;j;fg;gﬁﬁfowoo
MaIIuHBI N

36 [uxn Kapno u ero KIT/{

37 OKonoruyeckue npoodIeMbl
TEIUIOAHEPTETUKU

38 O606maromuii ypok «MoekysipHas nggﬁr?]?:;(sigrou/ﬂffow%
¢u3uka. OCHOBBI TEPMOIMHAMUKIY 8
KonTponbHas pabota no teme bub6nuoreka LIOK

39 «Monekynsapras ¢usznka. OCHOBBI https://m.edsoo.ru/ffOc6a5
TEPMOIMHAMUKI» 0
[TapooGpazoBaHue U KOHIECHCALMSL. bubmmorexa [JOK

40 https://m.edsoo.ru/ff0c63b
VcnapeHue u KumeHue 6
AOcoroTHAs 1 OTHOCHTEIIbHAS bubmuorexa [JOK

41 BII&YKHOCTb BO31yXa. HaceleHHbIi https://m.edsoo.ru/ff0c64d
nap 8
TBépnoe teno. Kpucramnueckue u
amopdHble Tena. AHU30TPOIHA bubmorexa HOK

42 https://m.edsoo.ru/ffOc65f

CBOICTB KpucTauioB. JKunkue
Kkpuctaibl. COBpeMEHHbIE

0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0

MaTepuaibl

[InaBneHue u KpucTaNIM3aLUs.

bubmmorekxa [JOK

43 VYV nenpHas TEIIOTa MJIaBICHUS. https://m.edsoo0.ru/ff0c670
CyOnumanus 8
bu6nuoreka [JOK
44 YpaBHeHUe TEIJIOBOTO OanaHca https://m.edso00.ru/ff0c682
0
DeKTpu3aIus Tei. DIEKTPHUICCKUN bubnuorexa [JOK
45 3apsn. JIBa BUJa SJIEKTPUUECKUX https://m.edsoo.ru/ffOc6bc
3aps 0B c
[IpoBoAHMKY, TUATEKTPUKH U bu6nuoreka [JOK
46 MTOJTYTIPOBOTHUKH. 3aKOH COXPaHECHHSI https://m.edsoo.ru/ffOc6bc
AIEKTPUYECKOTO 3apsia c
B3aumopeiicTBue 3aps10B. 3aK0H bubnmnorexa [JOK
47 Kynona. To4euHBIN 2IIEKTPUUECKUI https://m.edsoo.ru/ffOc6ce
3aps 4
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
noJist. [IpuHIUI cynepno3uiuu bubmotexa [JOK
48 . https://m.edsoo.ru/ffOc6df
ANEKTPUUYECKUX TTosieH. JInHum )
HANPsHKEHHOCTU
PaboTa cuit 31eKTpOoCTaTHIECKOTro bubnnorexa [JOK
49 nosist. [lorennman. PasHocts https://m.edsoo.ru/ffOc6f0
HOTEHIIHAIIOB 0
[IpoBOHUKYN W TUAIEKTPUKH B bu6mmorexa [{OK
50 AJIEKTPOCTATUYECKOM II0JIE. https://m.edsoo.ru/ff0c701
Jusnexrpudeckas IpOHULIAEMOCTD 8
bu6mmoreka [IOK
51 OnexrpoéMkocTs. Konnencatop https://m.edsoo.ru/ff0c712

6


https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
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53

54

55

56

DIEeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apPsHKEHHOTO
KOHJIeHCaTopa

JlaGopaTtopHas pabota "H3mepenue
ANEKTPOEMKOCTH KOHIEHcaTopa"

[TpunIMn necTBUs U IPUMEHEHHUE
KOHJIEHCATOPOB, KOMHUPOBAJILHOTO
ammapara, CTpyHHOTo puHTEepa.
DneKTpoCcTaTHYECKasl 3alluTa.
3a3eMIIeHHe AIEKTPONpruOOpOB

DNEeKTPUUECKUN TOK, YCIOBHUS €r0
cyuiectBoBaHuA. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsoxenue.
Comporusnenne. 3akon OMa 11t
y4acTKa [enu

[TocnenoBarenbHOE, TapauIeTbHOE,
CMEIIaHHOE COeTMHEHHE
MpoBOTHUKOB. JIabopaTopHasi pabota
((H?;y‘-ICHI/Ie CMCHIaHHOI'O COCANHCHUA
PE3UCTOPOBY

bubmuorexa [[OK
https://m.edsoo.ru/ff0c72c
0

bub6mmorexa [JOK
https://m.edsoo.ru/ffOc74f
0

57

58

59

PaboTta 1 MOITHOCTH 3JIEKTPUIECKOTO
Toka. 3akoH J[xoyns-Jlenna

3axon OMa A1 OJTHOM (3aMKHYTO)
anexkTpuyeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas padota
«M3mepenne DJ1C ucToyHMKa TOKA U
€r0 BHYTPEHHETO COMTPOTHBIICHHS

DNeKTpOHHas IPOBOAUMOCTh TBEPIBIX

bubmnorexa [IOK
https://m.edsoo.ru/ff0c783
8

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c7ae
0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

METAJUIOB. 3aBUCUMOCThH
COMPOTHBIICHUS METAILJIOB OT
Temreparypbl. CBEpXITPOBOAMMOCTh

DNEeKTPUUECKUN TOK B BaKyyMe.

60 .
CBoiCcTBa 3JIEKTPOHHBIX ITYYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAs U Bt OK
MpUMeCHas MPOBOANMOCTh. CBOICTBa uosmotexa I
61 https://m.edsoo.ru/ff0c84a
p—n-nepexoxna. [lomynpoBogHUKOBBIE e
puOOpbI -
DJIEKTPUYECKUI TOK B pacTBOpax U Bt OK
paciiaBax 3JIeKTPOIUTOB. nosmotexa I
62 https://m.edsoo.ru/ff0c82b
DONEeKTPOIUTHYECKAs TUCCOLIUAIUS. X
DIIEKTPOIH3 -
DJeKTpUYECKUN TOK B razax. b OK
CamocTosTenbHBIN U nommorexa I
63 . https://m.edsoo.ru/ff0c84a
HECaMOCTOSITENIbHBIN pa3psi. o
Mouuus. [Tnazma N
DJexTpuyecKre Ipudopsl U
64 YCTPOMCTBA U MX MPAKTUYECKOE bubnnorexa [JOK
npumeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
6e3omacHoOCTH
. bu6mmoreka [{OK
O0606mamuit ypok 1o
65 ek IHOCT:ITHKGYP https://m.edsoo.ru/ff0c8a8
Tp a
Pe3epBHblii ypok. KoHTponbHast bubmorexa [JOK
66 " " https://m.edsoo.ru/ff0c8c5
pabota o Teme "DIeKTpoANHAMHUKA 6
67 KonTponbhas pabota. bubnuoreka [IOK

[TIpomexxyTouHas arrecranus

https://m.edsoo.ru/ff0c88b



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

€
PesepBHEIi ypok. Q000U ypok bubmmorexa [JOK
o temam 10 kimacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

68 3 3


https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoJsun4yecTBo yacoB DJIeKTPOHHbIE
(]
Jlj;-n Tema ypoxa Bcero Kontpobvie  Ipaxrireckie i[:;:ennﬂ :)Igl()paz(();:l:enbﬂme
padoThI padoTbI pecypesI
[TocTOsIHHBIE MArHUTHI U UX
B3aUMO/JIeCTBHE. MarHUTHOE TOJIE. 1 bubmuoreka [JOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIMHU
MarnuTHO€ noJje IpOBOJHUKA C
TokoM. OnbIT DpcTena. 1 bubnnorexa [JOK
BzaumoaeicTere npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHas pabota «3yuenue 1 1 bubnnorexa [JOK
MAarHUTHOTO TMOJIS KaTYIIKA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TokOM. Cuiia Amriepa.
JlaGoparopHas paboTa 1 1 bubnnorexa [JOK
«HccnenoBanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MAarHWTa Ha PaMKy C
TOKOM
Jle¥icTBue MarHMuTHOTO MOJISI 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
«HccnenoBanue sBICHUS
AIIEKTPOMATHUTHON UHIYKITUNY

NupykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C caMOMHIYKIUU.
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

KonTponbHas pabota no teme
«MarsauTtHoOe 1ose.
DeKTpOMarHUTHas: MHIYKIHS»

CBOOOTHBIE MEXaHHUECKUE
kosnebanus. ['apmoHudeckue
KoJieOaHus. YpaBHEHUE
TapMOHMYECKHUX KOJIeOaHUH.
[IpeBpatieHre YHEPTUN
JlaGopaTopHnas pabota
«MccnenoBanne 3aBUCUMOCTH
nepuo/ia MajbIX KoJeOaHui Tpy3a Ha
HUTHU OT JUTUHBI HUTH ¥ MAcChI IPy3a

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 KOJIEOAHHUSIMU

®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 IEKTPUYECKOr0 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
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22

23

24

25

26

27

28

29

30

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. PaBBI/ITI/IC CpCIICTB
cBa3u. Pagnonokanusa

KonTtponbHas padora «Konebanus u
BOJIHBD»

[IpsamosniHEeitHOE pacpOCTpaHEHUE
CBETa B OJHOPOJHOM Cpeje.
Todeunslil ICTOYHMK cBeTa. JIyu
cBeTa

OtpaxxeHue cBera. 3aKOHBI
orpakeHus cBeta. [TocTpoenue
n300paKEHUH B TNIOCKOM 3epKajie
[Tpenomnenue ceera. [lonHoe
BHyTpeHHee oTpaxeHnue. [IpenenbHblil
yTOJI TIOJTHOTO BHYTPEHHETO
OTpaKeHUS

JlaGopatopHas pabota «3mepenue
MIOKa3aTest MPEJIOMIICHHUS CTEKIIa»

JIunssl. [loctpoenue n3obpaxxeHuil B

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

bu6mmnorexka [JOK
https://m.edsoo.ru/ff0cd67a

bu6nunoreka [JOK



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

nuH3e. PopMyJia TOHKOM JIMH3HI.
YBenuueHue JIUH3bI

JlaGoparopHas paboTa

https://m.edsoo.ru/ffOcddle

31 «HMccnenoBanue CBOMCTB
M300pakeHH B TUH3aX»
Hucnepcus cBera. CoxxHbINA COCTaB
39 6enoro cseta. Lger. JlaboparopHas
pabora «Habmonenue nucnepcuu
CBETa»
HNuTtepdepentus cera. {udpakmms bubnnorexa [JOK
33 N
ceta. Judppakuronnas pemeérka https://m.edsoo.ru/ffOced22
34 ITorepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonsipuzanus cBeta https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOpPsI U YCTPOICTBA U
yCIJIOBUS UX 0€30MacHOro NPUMEHEHHUs
['paHuIIBl IPUMEHUMOCTH
36 KJ1laccuueckor MexaHuku. [locTynatel bubnmnoreka [JOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeieHue BpeEMEHH U COKpaICHUE bubmmorexa [TOK
p P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN
38 yacTulbl. CBSI3b MacChl ¢ YHEPTUEH U brbmmorexa [TOK
' P https://m.edsoo.ru/ffOcfc68
UMIYJIECOM. DHEPTHUS MTOKOS
KonTtponbHas pabora «OnTuka.
. bu6mmoreka [{OK
39 OCHOBBI CIIEITUATTBHON TEOPUH

OTHOCHUTCIBHOCTH

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

®otonbl. opmyna [1nanka. DHeprus

bubnnoreka [HOK

40
U UMITYJIbC OTOHA https://m.edsoo.ru/ffOcfel6
OTkpbITHE U HCCIEN0BAHNE En6 11OK
HOJIMoTEKA
41 .0 A.T.
pororpexra. Ombire: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl porodddekra. YpaBHeHHE
42 3171HmTeI(711)Ha Hq;q)(bOTOB(I);eKTa bubnmorexa LIOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porodrddexra
Hasnenue cera. OnbiTh I1. H.
43 JlebeneBa. XMMHUYECKOE NEWCTBHUE bubmmorexa [TOK
seBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudyeckue yCTponucTBa U
MPaKTUYECKOE TPUMEHEHUE:!
44
¢dboTorneMeHT, PoTONATUHK,
COJTHEYHast OaTapesi, CBETOIUOT
45 Pemenue 3aa4 1mo Teme «DJIEMEHTBI bubmnoreka [IOK
KBAHTOBOM OITTUKHY https://m.edsoo.ru/ff0d0302
Mogeinn atoma Tomcona. OnbITEI
46 Pesepdopna o paccessHuo o-4actu bubmmorexa [JOK
pPOpAA 10 p t https://m.edsoo.ru/ffod091a
ILnanerapHas MoJienb aToMa
bu6muorexa [JOK
47 I1 b
OCTyaThl bopa https://m.edsoo.ru/ff0d0Oafa
W3aydenne u miornoiieHne GpoToHOB
48 II I/I}ll'le exoJie aTOMZILH co H(()i;o OBHS bubmorexa LOK
p pexol . a yp https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha APYToi. Buabl ciekTpoB
BoaHoBEIE cBOMCTBA "acTUIl. BOJIHEI
. bubmuoreka [{OK
49 ne bpoiins. KopnyckymnspHo-

BOJIHOBOM yanu3M. CIOHTaHHOE U

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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BBIHYKACHHOC U3JIYUCHUC

OTKpbITHE PaIMOAKTUBHOCTH. OTBITHI
Pesepdopna no onpenesneHno cocraBa
PaauOaKTUBHOTO U3ITYUYCHUS

CsoticTBa anb(da-, 6era-, ramma-
u3nydeHus. Biusaue
PaZlMOaKTUBHOCTH Ha )KUBbBIS
OpTaHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnaa. ['aMmma-usnydyeHue

DHeprus CBA3U HyKIOHOB B sIIpE.
Snepusle peakuuu. S nepHbiin
peaktop. [Ipo6iembl, epCIEKTUBHIL,
HKOJIOTUYECKUE aCIIEKTHI SAECPHOU
DYHEPreTUKU

DneMeHTapHble yacTullbl. OTKpBITHE
Mo3UTpoHa. MeTo bl HaOIIOICHUS 1
pPEruCTpaliy 3JEMEHTAPHBIX YACTHII.
Kpyruslit ctonn «@yH1aMeHTaIbHbIE
B3auMOJACHUCTBHSA. EqnHCTBO
(bU3HYEeCKON KapTHHBI MUPaY

Bun 38é3nnoro neda. Co3sesnus,
SApKHE 3BE3/1bl, IUIAHETHI, UX BUAUMOE
nBmkenue. ColHeUHas CHCTEMa

Comnuie. ConHeuHas akTUBHOCTD.
Ncrounuk sneprun CosHua U 3BE371

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

bu6nmoreka [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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59

3BE3bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOU
nocinea0BaTebHOCTH. BHyTpeHHee
ctpoenue 38&31. COBpeMEHHbIE
MPEICTABJICHUS O IPOUCXOXKICHUH U
sBostounu CoJiHLA U 3BE3]

Mineunsiii [1yTe — Hama ["anakTuka.
[Tonoxenue u aBuxenue ConHia B
lNanaktuxe. ['anaktuku. Y€pHbie
IBIPBI B AIpax TaJaKkTUK

Bcenennas. Pa3Oeranue rajakTuk.
Teopus bospiioro B3peIBa.
PenukToBOE M3nyyeHue.
MeTtaranakTuka

60
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Hepemennsie mpo6ieMbl aCTPOHOMHH

KonTtpomnbHas pabota «neMeHTHI
ACTPOHOMHU M aCTPOPUIUKI

O6o6maromuit ypok. Ponb ¢pusuku u
aCTPOHOMHUHU B YIKOHOMUYECKOM,
TEXHOJIOTUYECKOM, COIIMAJIbHON 1
ITHYECKOH cepax NesaTeTbHOCTH
YyeJI0BeKa

63

O60o6maromuii ypok. Pons 1 Mmecto
(GU3UKU 1 ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA
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O6o06maromuii ypok. Posb
du3nyeckoit Teopuu B HopMHpOBaHUH
npeACTaBIeHUN O GPU3NIECKOI
KapTHHE MHUpa
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O6o0matomuii ypok. Mecto
(bU3MYECKON KapTHHBI MUpa B 001IIEeM
psITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUN O IPUPOJIE

PesepBHbIil ypok. MarautHoe noie.
DOneKTpOMarHuTHas MHAYKIHS

PesepBublil ypok. Ontuka. OCHOBBI
CIIEMAJIbHON TEOpUHU
OTHOCHUTEIIBHOCTH

Pesepnrbiii ypok. KBantoBas usuka.
DNEeMEHTBI aCTPOHOMUU U
acTpOpU3UKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

®dusuka. 10 kmacc: yue0. s o01eoopa3oBat. opranuzanuii ¢ npui. Ha

anexkTpoH. Hocutene : 6a3oBbiit ypoBens / I'.5. Msxkuies, E.E.byxoBiies,
H.H.Cotcxkuii; nox pen. H.A.IlapdentreBoii; -M.: IIpoceernienue.

METOANUYECKHUE MATEPHUAJIBI JJIs1 YYUTEJIA
®dusuka. 10 kacc : TEXHOJOTHYECKUE KapThl 1o yueOoHuky I'.Sl.Mskuiena,

b.b.byxosueBa, H.H.Corckoro / aBt. — coct. H.JI. Ilenareiiuenko. —M131. 2-
e,niepepad. — Boarorpan : Yuutens, 2022.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

bubanorexa IJOK






