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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIENINK TpernofaBaHus ydeOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoiu denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByer TpeboBanusm DPI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpEeIMETHBIM pe3yJibTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeamMeTramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3YUYEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHMS Kypca (PU3MKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromniem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHalOB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
N3ydenne (u3nKd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN MPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TPY BBINOJIHEHUU UMHU Y4€OHBIX HCCIEA0OBaHUM.

B ocHoBy kypca ¢u3WKu Ji1 ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLMUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3Mku
o0benMHEH BOKpPYr (¢usndeckux Teopuil. Bemymum B Kypce sBIseTCS
dbopMupoBaHUE TPEICTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE H
oJie.

Hoes eymanumapuzayuu. EE peanuzanus mTpeArnosiaraeT HCIOIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess  npuxnaonou  uanpaenennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYCHHBIX TEOPHUM U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX AKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
npo6JieM pallMOHAIBHOTO IPUPOOIIONIb30BAHMS U HKOJIOTHYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOEHUsI GU3NYECKON TeopuH, posii (PyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AesATENbHOCTHBIN MOJIX0/ B Kypce (DM3UKU peann3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIMXcCs.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M J1A0OpaTOpHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHCOK YUYCHHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM MepeyHe J1abopaTopHbIX pador,
NPOBOAUMBIX JUISi KOHTPOJIE W OLEHKH, OCYIIECTBISIETCS y4YaCTHHUKaMU
0o0pa30BaTeNBbHOrO IMpoliecca HCXOAd U3 OCOOCHHOCTEH MJIaHUPOBAHUS WU
ocHalleHus Kkabunera ¢Qusuku. Ilpm 3TOM oOecreunBaercs OBJIAJACHHE
OOy4aroMMHUCS YMEHUSIMU TPOBOAUTH KOCBEHHBIE M3MEPEHUs, HUCCIEeIOBAHUS
3aBUCHUMOCTEH (PU3MYECKUX BEJIUYMH U IIOCTAHOBKY OIBITOB 10 TPOBEpKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KaYE€CTBEHHBIX
3anay. [lpu 3TOM Ay pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISAIOTCS 3aJauyd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHbI U
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3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYsS 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBsICHEHHE TPOTEKaHUsl (PU3MYECKUX SIBICHUW M TMPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKOW MOAENU Jid CUTYallMH MpPakTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHUYECKOMY OOECIeUYeHHI0 YyuyeOHOro mpolecca 0a30BbIi YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBUSIX
peIMETHOro KaOuHeTa (U3HKU WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3MKM AOMKHO OBITH
HeoOXouMoe J1abopaTopHoe O0OOpyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YUEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JleMoHCcTpalluoOHHOE  00OpyJI0BaHHE (DOPMHUPYETCS B COOTBETCTBUU C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeurMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe o00OpyJIOBaHHE [JII YYEHUYECKUX MPAKTUUYECKUX padoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OOecredrBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydJammmxca. TemMaTH4ecKkue KOMILIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITH IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPHUH.

OCHOBHBIMM LEJIIMHU U3y4Y€HUS PU3UKHU B 00LIEM 00pPAa30BAHUU SBIISIFOTCS:

e (opmupoBaHue wuHTEpeca M CTpEeMJICHHS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTaTa HW3YYCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (dopMmupoBaHHE YMEHHUU OOBSICHITH SBICHUS C HCIOJH30BAHHEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpencTaBICHUNA O PONMM (PUBUKU IS PA3BUTHUS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX lene oOecreunBaeTCsl pelIeHneM CIEIyIoMMX 3a7ad B

npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (uU3MIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYI0 (HU3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHmMe yMEHHUN TPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
OoOBbsiCHeHUS (PU3WYECKUX SBICHUNW B TPUPOAEC W IS TPUHATHSA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU;

e OCBOGHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 3a/1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEFHOTO TUTAHUPOBAHMS W TIPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HWHTEPIPETAIuU HMHGOPMAIIHH,
OTIpeeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JIaHHE YCJIOBHM NJIsi pa3BUTHS YMEHHI MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOM JIeATEbHOCTH.

Ha wuzyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX paldOT ABJISIETCS PEKOMEHIIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpOBeNCHMUSI JTa0OPATOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATbHBIX
0COOEHHOCTEHN 00yJaroNuXCsl.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO MO3HAHUSA

®dusnka — Hayka o npupone. HaydHble MeTOABI NO3HAHUSA OKPYIKAOIIETO
Mupa. Ponbp DJKCrepuMeHTa MW TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHLIMAI COOTBETCTBUA.

Pons m MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHPA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBrkeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTHU C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamenus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckne yCTpPOICTBA U MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoOpa3zoBanue IBUIKEHUH C UCTIOJIL30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.



Habnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaIeHHUS.

HamnpaBnenue CKOpoCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydyeHne HEpaBHOMEPHOTO JBHMXKEHUS C LIEJBIO ONPEICIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSIMHU, MPOUACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne NBUKEHUS IApUKa B BA3KOU )KUIKOCTH.

N3yuenue aBuxKEHUS Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipununun cynepno3unuu cui. Bropou 3akon Herotona
JUI MaTepUalibHON TOUKHU. Tperuit 3akoH HproTOHA JU1s1 MaTepUabHBIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuia Tsxkectd. llepBasg kocMmuueckas
CKOpPOCTb.

Cuia ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHusi, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIkKEHUS U cuiia TpeHus nokos. Kosddumument tpenus.
Cuiia conpoOTUBIIEHUS MPU JIBU)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTtynarenbHOE U BpalaTelbHOE JBIKEHUE aOCOMOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaumieHus. llnewo cumibl. YcnoBug
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHCHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CnoxeHune CHIL.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MAJACHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pEe3nHOBOM 00paslie, OT UX AepopMaiu.

HccenenoBanue yciaOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKkoHbl COXPAHEHUA 6 MEXAHUKE

Hmnynbc MaTrepualibHOM TOYKM (T€da), CUCTEMbl MaTEpUAbHBIX TOYEK.
MITynbC CHIIBI M1 U3MEHEHHME HMITYJIbCa TeENd. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

Pa6ota cuibl. MOIHOCTH CHUJTBIL.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. Teopema 00 HU3MEHEHUH
KMHETUYECKOU DHEPTUU.

[ToTeHnmansHas DHEPTHUSL. [ToTeHnmansHas DHEPTHUs yIpyro
neopMupoBaHHOM — mpykuHbl.  [loTeHuManpHass 3Heprust Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble W HENOTEHUUANbHblE  cuibl.  CBs3b  pabOTHI
HENOTCHIMAIBHBIX CUJI C U3MEHEHHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOIAOMET, KOMED,
IPYKUHHBII MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEeHIUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3ydyeHne aOCOIIOTHO HEYNPYroro yiapa C MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TeJIa Ha PUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MogekyasipHast pu3nka 1 TEePMOJIMHAMUKA
Tema 1. Ocnosvl MONEKYIAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U MX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. Juddyszua. Xapaktep IABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPIBIX TEJ U OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3Mepsl MoJiekyl. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkana remmneparyp
Llenbcus.

Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOTO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHHsS dvactul rasza. [llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTNHEHUM.

OneIThl 10 MU PYy3UHN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILLIECTBOBAHUE MEXMOJIEKYJIIIPHOTO
B3aMOJIEUCTBHUS.

Mopens, HILTIOCTPUPYIOIIas TPUPOY AABIEHUS ra3a Ha CTEHKHM COCY[a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUSA HJEAIBbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

Ornpenenenne Maccbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccenenoBanne 3aBUCMMOCTHA MEXAY IapamMeTpaMu COCTOSIHUSL Pa3pEKEHHOIO
rasa.

Tema 2. Ocnosvl mepmooOuHaMuKu

Tepmoaunamuueckass cucrema. BHYTpeHHssT dHEprus TEpMOIMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuecTBo TemnoTsl U padbora. BHyTpeHHss
DHEpPrus  OAHOATOMHOIO  HIEANBHOro  rasa. Buael  Teruonepenavu:
TEIUIONPOBOJAHOCTb, KOHBEKIUSA, U3IyYeHHUE. Y IeJIbHAS TEIUNIOEMKOCTDH BELIECTBA.
KonnuecTBo TEIIIOTH NpH TEIIONEpEaAYE.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHre TepBOro 3akoHa TEPMOJIMHAMUKU K H3omporeccaMm. ['padpudeckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MpoiieccoB B MPUpPO/IE.

TemnoBbie  MammHbl.  [IpuHOUNBI ~ OEHCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBaHust SHEPrUM B TEMJIOBbIX MaiMHax. KoapuuueHT mnosie3Horo
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nevctBus TemwtoBoi mamuHbl. [{ukn KapHo m ero ko3¢ @duimeHT Mmoiae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPHUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPruM Teja IMPU COBEPIICHUH PAOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3JyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHne BHYyTpEHHEH SHEpTUn (TeMIlepaTyphl) Teja Mpy Terionepeaaye.

OneiT MO anuabaTHOMY pACIIUPEHHIO BO3ayxa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenne yaenbHOou TENI0EMKOCTH.

Tema 3. Aepecamnvie cocmoanusn eeuyecmea. Pazosvle nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucrannmmueckue n amopdubsie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiabsl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpPOMCTBA W MNPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYCHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenune HarpeBaHus U MIaBJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepeHre 0THOCUTEILHON BIaXKHOCTU BO3AyXa.

Paznen 4. DaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
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OnekTpuzanusi Ten. OJEKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHU, TUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli AIEKTPUYECKU 3apsia.
OnekTpudeckoe rmoje. Hanpsok€HHOCTh  AiekTpuueckoro mojsa.  [IpuHiun
CYIEPIIO3ULIANA BJICKTPUUECKUX TOJIeH. JIMHMM HanpsKEHHOCTH AJIEKTPUUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM M AUARJNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
JlvanexkTpryeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KongeHncaTop. DIEKTPOEMKOCTh TIIOCKOTO KOHJEHCATOpA.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHudeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMopencTBre HaNEKTPU30BaHHBIX TE.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U JUIJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsHKEeHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mMepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

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

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuina toka. [IocTOsITHHBIN TOK.

Hanpspxenne. 3akon OMa 1151 ydacTKa LETH.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApALIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PaGora anekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYILAs CHJIA U BHYTPEHHEE COMPOTUBJIECHHWE HWCTOYHHKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 35iekTprudeckoi uenu. KopoTkoe 3aMbIkaHKeE.

DJIEKTpOHHAasT ~ OPOBOAMMOCTH  TBEPABIX  METAIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeEMIIEpaTypbl. CBEpXIIPOBOIUMOCTD.
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DNeKTpuYeCKUid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJIUMOCTh
noJlynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, NOTYPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

W3MepeHne CUilbl TOKa U HaIIPSKEHHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUMUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuana.

CmMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBHUCHUMOCTB CONIPOTHUBIIEHUS METAJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil ¥ MPOBOJAUMOCTD BO3/1yXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEH CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsA B 10 kiacce OCyLIECTBISIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypcaMM MaTeMaTHKH,
Ouonoruu, XMMUM, reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUuS,
napaboa, rurnepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U UX MIPOECKLIUH HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.
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buonoeus: mexanndeckoe ABUKEHUE B KUBOUW mpupose, nuddysus, ocMoc,
TEIUI00OMEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIaun, TEIIOBOE PaBHOBECHE),
AIEKTPUYECKUE ABJICHUS B )KUBOHM MIPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEIIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsT Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS IAUCCOLMAINS,
rajibBaHMKa.

l'eoepaghus: BNaxxHOCTh BO3/AyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JIBH)KCHUH C HMCIOJIb30BAHHEM MEXaHU3MOB,
YYET TPEHHUS B TEXHUKE, MOIIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIpyrue), ABUTATEb BHYTPEHHETO
CropaHusi, mapoasi TypOuHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIyYCHUSI COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJICKTPOIPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC PUOOPHI, TATbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMoAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKIMU. KapThHa JWHWUNA MarHUTHOM
WHYKIUU TO0JI MOCTOSHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKUWAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT Opcrena. B3anmoneiicTBre NpoOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAYJIb U HAlIPABJICHHE.

Cuna Jlopenua, e€ Moaysib U HanpaBJiieHUE. [[BHKEHUE 3apsKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUHU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. ODJEKTPOJBIKYILAs Cujla HWHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOMU
nHaykiuu dapajes.

BuxpeBoe nsnexktpuyeckoe Moje. IDICKTPOABMKYILAS CHJIA WHAYKIAH B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

13



NHIyKTUBHOCTh.  SIBJIEHME CAMOMHIYKLIMH. OJIEKTPOJBHXKYILAS  CHJa
CaMOMHAYKIIHH.

DHEpPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, MHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIUA MarHUTHOTO MOJIA.

B3aumoperncTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuiia Amrnepa.

[eiictBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne AeUCTBUSA OCTOSTHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebarenrHast  cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJIe€OaHMU.
["apmonnyeckue konedanus. [lepumon, wacrora, ammumryga u ($aza koieOaHUU.
[IpyXMHHBIN MasTHUK. MaTreMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwmii. [IpeBpareHne sHeprU MpU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHHS B
UJCATbHOM KOJICOATEIbHOM KOHTYype. AHAJIOTUS MEXAY MEXaHWYECKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
SHEPrUM B UJICATHHOM KOJIE0ATEIIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroummx KojeOaHusAX. BrIHyX/IeHHbIE MEXaHUUECKUE
kosieOanus. Pezonanc. BeiHyKeHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMsI.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHHWE CHJIBI TOKA U
HaIPSHKEHUS.
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Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJCTBE 3EKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE INPUMEHEHUE: SIICKTPUUYECKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHOM CUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

HaOGmronenne 3atyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Habnronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOaHUMH.

Pe3onanc mnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpa.

Mopenb IMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanre NEPEMEHHOI0 TOKa B LENM W3 MOCJIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YyCHOBUS pacnpocTpaHenus. Ilepuon. CxkopocTb
pacrpocTpaHeHus | JyiMHAa BoJHBL. [lomepeuHble U MOPOJOJBHBIE BOJHBI.
HNurtepdepenius u nudpaxims MEXaHUIeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIyYEHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHo#t BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE, MpeoMJIeHUe, NoJsapu3anus, Judpakius,
unTepdepenius. CKOpocTh JIEKTPOMATHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [[prMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUSA. Paguookanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIBI.

TexHuyeckre yCTpOMCTBAa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu
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OObpazoBaHue 1 pacIpOCTpaHEHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUYHUK 3BYKa.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue unrepdepenunu u audpakiiud MeXaHU4ECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnrogenue cBsI3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBaHne  CBOMCTB ~ AJEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
npesioMJIeHUE, MoJspu3anus, udpakuus, UHTephepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonuHenHOE pacIpoCTpaHEHUE CBETa B
olHOpoaHOM cpene. JIyd cBeta. ToueyHbINM UCTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTelNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPaKECHUS.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBerT.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCcTOsIHME W ONTHYEcKash cujla TOHKOM JuH3bl. llocTpoeHue wm3o0pakeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurepdepeHnuss cBera. KorepeHTHbIE HCTOUYHHKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JIBYX CHH()a3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérTka. YcIoBuUe HaOMIOACHUS
IJIABHBIX ~MAakKCUMyMOB TIpM  MaJE€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

ITonmsapu3zanus csera.

TexHHuuecKkue yCTpOMCTBAa M MPAKTHYECKOE NPHUMEHEHHE: OYKH, JIyIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTtuyeckue mpruodopHI.

[TomHOe BHYyTpeHHEE OTpaxkeHrue. Mojiesib CBETOBOAA.

HccnenoBanue CBONCTB N300paKEHUH B JIMH3aX.

Mopenu MuKpocKkona, TeJIeCKona.
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Hab6mronenune naTepdepeniinu cBera.

Hab6mronenune nudpaxium ceera.

HaGmronenne nucnepcuu cBera.

[Tomy4yeHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyyenune ciexkTpa ¢ mMOMOIIbI0 AUGPAKITUOHHON PEIIETKH.
HaOnronenue nonsipuzanuu CBETA.

Vuenuuecxuii sxcnepumenm, rabopamoptvle pabomol
N3Mepenue rnokasaress NpesIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300pKEHUH B JIMH3aX.
Halnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DWHIITEWHA.

OTHOCHUTEJIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH U COKpAICHUE
JUTVHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTHULBI.

CBs13b MaccChl C SHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULBI. DHEPTUs
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Heprun GOTOHA C €70 YACTOTON. DHEPrust
U UMITYJIbC (POTOHA.

OTtkpoiThe U ucciaegoBanue porodddexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dotorpdexra. YpaBuenue OiiHmTeitHa 11 poToddpdexra. «KpacHas rpanuna
dboToaddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
dboTomaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhdEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma
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Mopnens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO 0 -YacTHIL.
[lmanerapnas mogmens aroma. lloctynmater bopa. U3nydyenue u morjomnieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHUM Ha Jpyroil. Bujel
cniekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BousHoBBIE cBOVicTBa yacTull. Bosnsl 1e bpoisa. KopryckynsipHO-BOJIHOBOM
JyaJIu3M.

CHIOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuyecknue yCTpOMCTBAa M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue AJIMHBI BOJIHBI JIa3epa.

Hab6mronenue IMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

Ha0mronenue muHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuo  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, OeTa-, ramMMa-u3ITy4yeHHUs.
Binsinue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacraja.

OHeprus CBA3M HYKJIOHOB B sifpe. SaepHbie cuibl. JledekT macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W HEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

DiieMeHTapHble YacTHUIlbl. OTKPBITUE O3UTPOHA.

MeTtonpl HAOMIOICHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTabHbIE B3aUMOJIeHCTBUA. EAMHCTBO u3nueckol KapTUHBI MUDA.

TexHuueckue yCTpoMCTBa U IPAKTUYECKOE NPUMEHEHUE: JO3UMETP, KaMepa
Buinibcona, siaepHblil peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii axcnepumenm, nabopamopmuvie padbomul

HccnenoBanrie TpEKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).
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Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JIBUKCHHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. Mcrtounuwk sHeprunm ConHUa U 3BE3A.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHMOCTBY». 3BE3/Ibl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHIa U
3BE3]1. DTalbl )KU3HU 3BE3/.

Mineunbiii IlyTe — Hama I'amaktuka. Ilonmoxenune m aBwxkeHue CosHIIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPBI B SApax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3psiBa. PeMKkTOBOE U3ITyUYEHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUN I ONPEeNICHUs MOJI0XKEHUsI HEeOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEepHOro NOoymapus U ipKUe 3BE3/bI.

Hab6nronenus B Teneckon JlyHsl, mianet, Maeunoro Ilytu.

Oo0o0maromee MOBTOPEHUE

Ponp ¢u3uku uW acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAyYHOH KapTHHE MHPA, POJIb PU3NUECKON TEOPHUH
B (opMHUpOBaHMM MpEACTABICHUN O (PU3MUECKON KapTUHE MHpa, MECTO
(GbU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEAICTaBICHUHN O IPUPO/IE.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsA B 11 kiacce ocylecTBIsiETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMM MaTE€MAaTHKH,
Ouonoruu, XMMUM, reorpaduu U TEXHOJIOTHH.

Meoscnpeomemnvle nowsimusi, CBSI3aHHBIE C W3YyUYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (PakT, TUMOTe3a, (Pu3NyYecKas BEITUYHHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBaHNE, MOJIEh, U3BMEPECHHUE.
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Mamemamuxa: pemIEHHE CHCTEMBl YPABHEHUM, TPUTOHOMETPUYECKHUE
byHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIMU HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK TMOJ00MS TPEyTrOJbHUKOB,
OTIpe/IeIICHNE TUTOMIAIN TFIOCKUX (GUTYp B 00bhEMa TElL.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM MpUpPOJZE, KoJieOaTelbHbIC
JIBUKEHUS B )KUBOW MPUPOJIC, ONTUUYECKUE SIBJICHUS B KHUBOUM MPUPOAE, ICUCTBUEC
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpPOCHHE aTOMOB M MOJICKYJI, KPUCTAIIMYECKAs] CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTALIUYECKOM PEMIETKHA, CHEKTPAIbHBIN
aHaJIn3.

l'eoepaghusi:  MarHuTHBIC TIONMIOCA 3€MJIM, 3aJIeKU MATHHTHBIX DY/,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHHIA.

Texnonocus: NWHUAM DJIEKTPOINEpeNady, TEHEPATOpP IMEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes..
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30OBAHU A

OcBoenue yueOHOro mnpenmera «®Pu3nMka» HA YPOBHE CpPEIHEro OOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0IKHbI
OTpa)xkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarOlUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE PEeaIu3alii OCHOBHBIX HAlpaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JIEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aIliy;

YMEHHUE B3aUMOJEHCTBOBATH C COLUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIIEHHWE K TOCYJIApCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4)3¢cTeTH4eCKOro BOCIIUTAHMSL:
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ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyuiero pusnveckoi Hayke;

5)Tpy10BOIro BOCIIMTAHMS:

UHTEpPEC K Pa3IUYHBIM cdepaMm npodhecCHOoHANbHONU AESTEIBHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JAaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6)3K0/10r149eCKOro BOCIIUTAHMS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00AIBHOTO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7)IEHHOCTH HAYYHOI'0 IMO3HAHMS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKH;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpOIECCE
u3yyeHus: (QU3MKKA  OCYLIECTBISATH HPOEKTHYID M HCCIEIOBATENbCKYIO
JEATEeIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JlornyecKkue AeicTBUA:
CaMOCTOSITETbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENCNIATh LENU JCATCIBbHOCTH, 3aJaBaTh IapaMETPpbl U KPUTEPHUH HX
JIOCTH>KCHUSI;
BBISIBJIATH  3aKOHOMEPHOCTM W TPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MAaTE€PHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBLHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
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ba3zoBble ucciaenoBarebCKue AeiicTBHA.

BIAJCTh HAyYHOW TEPMUHOJIOTHEH, KIFOUCBBIMH TOHITHSIMH W METOJAMH
(bU3NYECKON HAYKH;

BJIaJIETh HaBBIKAMH YUEOHO-MCCIICAOBATEIBCKOU U MPOCKTHOU JEATEIIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3IMIHBIX
METOJIOB ITO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHHUA, €ro
HWHTEpIIpeTalui, TNPeoOpa3oBaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISIBIIATH TMPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ PpEIICHHS, HaXOJIWUTh apryMEHTHI JJIS JIOKa3aTeJIbCTBa
CBOUX YTBEP)KJICHHUH, 3a/1aBaTh ITapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJEC pEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIMPOBATh COOCTBEHHBIC 3a7adyd B 0Opa30BaTEIIbHOM
JEATEIIBHOCTH, B TOM YHCIIC MPU U3YyUYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIlUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHUA TI0 (HU3MKEe B TPAKTUIECKYIO 00JacTh
JKM3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC MJICH, MTpEJjIaraTh OPUTHHAIBHBIC ITOIX0/IBI U PEIICHUS;

CTaBUTH MTPOOJIEMBI U 33/1a4YH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIaJICTh HAaBBIKAMHM IOJYyYCHHS MHGOpPMAIUM (PU3MUECKOTO COACP)KAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0O MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHHBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTWIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECypcOocOepeKCHHUsS, TPABOBBIX H  OTUYSCKUX HOPM, HOPM
nH(OPMAITMOHHON OE30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (Qopmarax ¢
y4€TOM Ha3HAaYeHUs] UHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BHIOUpAsi ONITUMATIBLHYIO
dbopMy TIpEICTaBICHHS ¥ BU3yaTH3aIUH.
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KoMMyHuKaTHBHBIE YHHBepPcaibHble yueOHbIe 1elCTBUSA:

OCYIIECTBISITh OOLIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOU
NeSITeTbHOCTH;

pacro3HaBaTh TPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBUIYaTbHOM
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4E€TOM OOIIMX
MHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,

OpPUHUMATh LI€JIM  COBMECTHOM  JIEATENbHOCTH, OpPraHHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTUIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacmpenenartb poid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OILICHMBAaTh Ka4yeCTBO CBOETO BKJIAJa W KaXJAOTO ydYacTHHMKAa KOMAaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEU C TO3UIMH HOBU3HBHI,
OPUTUHAIBLHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYIIECTBIISTh MO3HABATEIIbHYIO NESTEIIbHOCTh B 00JACTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlHsIM;

pacuMpsATh paMK{ y4eOHOT0 MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUM;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 0O0JaCTH
(GbU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KYyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIeKT:
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JaBaTh OIIEHKY HOBBIM CHUTYaIUsIM, BHOCUTh KOPPEKTHBBI B NIESTEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YILTATOB IICIISIM;

BJIAJCTh HABBIKAMHM  II03HABAaTEIbHON  pedUIeKCHMM  KaK  OCO3HAHHS
COBEPIIACMBIX JICHCTBHA M MBICIUTCIBHBIX TIPOIECCOB, HMX PE3yJIbTaTOB M
OCHOBAHHUII;

WCITOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIlluH, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO IPUHUMATH PEHICHUS 110 HX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPH aHAJINU3E pe3yJIhTaTOB
NEeATEeTLHOCTH;

IPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M apryMEHTBl JPYTUX IIPH aHaJIu3e pe3yJbTaToB
NEeATETLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIMOKH.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOyYarOlTUXCs
COBEPILICHCTBYETCS AMOITMOHATLHBIN HUHTEJICKT, MIPEI0JIarafoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh ITOHUMATh CBOE YMOIIMOHATILHOEC
COCTOSIHUE, BUETh HAIlPaBJICHUS Pa3BUTHUS COOCTBEHHOM SMOIIMOHAILHON C(epHl,
OBITH YBEPEHHBIM B ce0e;

CaMOPETYJHUPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMCHHE NPHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATBCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LA U
yCIIeXy, ONTHMH3M, WHUIIMATUBHOCTb, YMEHHE JCHCTBOBATh MCXOJS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CITIOCOOHOCTh MMOHUMATh YMOIIMOHAILHOE COCTOSIHHEC
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATH OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTbh CPOPMUPOBAHHOCTh y 00YYAIOIIMXCS YMEHU:
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JEMOHCTPUPOBATh HA MpUMEpax Pojb M MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B MPAKTUYECKON JACATEIbHOCTH JIIOJICH;

YUYUTHIBATh TPAHMIBI TPUMEHECHHS M3YyYCHHBIX (U3HUYECKUX MOJCIICH:
MaTepHabHas TOYKa, MHEPIIHAIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsi IPU peleHuH (PU3NIecKuX 3aj1ay;

pacro3HaBath (U3HUYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIESCTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJHMHEWHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBWKEHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMoOJIelicTBUE Tell, Tuddy3us, OPOYHOBCKOE JIBI)KEHHE, CTPOSHUE >KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00hEMA TeJl IPH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, MCHApEHUE, KOHJCHCAlWs, IUIABJIICHUE, KPUCTAIUIM3alUs, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IPU €r0 HAarPEBAHUU B 3aKPBHITOM
COCyZ€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AJICKTPU3ALUS TEJ, B3aUMOJICCTBUE 3apsII0B;

OMHUCBHIBATh MEXAHUYECKOE JIBIDKCHHUE, HCIOJB3Ys (U3UYSCKHE BEIWYHHBI:
KOOpJIMHATa, IyTbh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
MMITYJIbC T€JIa, KNHETUYECKasd YHEPrusi, MOTCHUUAIbHAA YHEPTUSl, MEXaHUYECKas
paboTa, MEXaHWYECKas MOIIMHOCTh, IIPH OINKHCAaHWW IPABWJIBHO TPAKTOBATh
(U3UYECKUIT CMBICT HMCIOJIB3yEeMbIX BEIMYHH, MX OOO3HAUCHHS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIIKE JAHHYIO (PU3MYECKYIO BEIMYHMHY C JAPYTUMHU
BEJIMUYUHAMM;

ONUCHIBAaTh M3YYEHHBIC TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCIIONB3YsS (U3MUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUSI XaOTHYECKOTO JIBMIKEHHS MOJICKYJI, CPEIHEKBAApATHYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padoTa rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBHUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICH HCIOJb3yEMbIX BEJIMYMH, HX
o0O3HAaueHUsT W EAWHMIIBI, HAXOAuTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUUNHAM;

ONUCHIBATh U3YUYEHHBIE JICKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BETUUYMHBI: DJICKTPUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JIe, HANPSKEHHOCTD MOJISI, TIOTEHINAJ, Pa3HOCTh MOTEHIMAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3yEMBIX
BEITMYMH, WX OOO3HAUYCHUS] W EIUHUIIBI; yKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIUE
JaHHYIO0 (U3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUYUHAMU;
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aHAM3UPOBATh (PU3UUYECKHE MPOIECChI U SIBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXpaHEHUsI MEXaHUYECKOW DHEPruM, 3aKOH COXpaHEHUs HMITYJIbCa,
OPUHIUI CYNEPIO3UIIMA CHJI, TIPUHIUMI PABHOMPABUS WHEPLHAIBHBIX CHUCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHUSI BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEHEN KMHETUYECKOW PHEPryuU TEIIOBOTO JIBUKEHHUS MOJIEKYII C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pas3idyaTh CIOBECHYIO
(GbOpMyYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBHsS UX O€30MACHOTO UCIOJIb30BAHUS B
MOBCEHEBHOM JKU3HU;

BEITIOJTHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUUA W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpOBATH BHIBO/IBI,

OCYIIECTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh  3aBUCHUMOCTH  MEXKIY  (PU3MYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3ybTATHl IMONTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJICHUU HUCCIEIOBAaHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JIEATEIIbBHOCTH C HUCIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOTO
o00opy10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJN3a YCIOBUS 33/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYWUHBI U (POPMYIIHI,
HEOOXOMMbIC ISl €€ pEeIICHHs, MPOBOJIUTh Pacdy€Thl U OLICHUBATH PEabHOCTh
MOJTYYCHHOTO 3HAYCHUS (PU3UUCCKON BEIIMUUHBI,

peraTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHC ABIICHUS,

UCIIOJB30BaTh  TNPU  pEIIEHWH  y4eOHBIX  3ajJad  COBPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTHH /IS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
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U TPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIpHON MHGPOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATD MOIy4aeMyI0 HH(POPMAIIHUIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, OOBACHEHHE TMPOIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJISi COXPAHEHUS 3JJ0POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOLIEH CpelIe;

paboTath B TIpYyIIE C BBIIOJHEHUEM PA3JIUYHBIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATH padOTy TPYyNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IJIAHUPOBATh JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pacCMaTpUBAEMOM TIPOOIIEMBI.

K koniry o0yuenuss B 11 kJjacce mpeaMeTHbe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00yHaIOIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpAa, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITEIBHOCTH JIOJAEH, LETOCTHOCTh U EIUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

VYUTHIBATh TPAHUIBI TPUMEHEHHUS U3YyYCHHBIX (UBUYECKUX MOJCNIECH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, Iy CBETA, TOYECYHBIA UCTOUYHUK CBETA, SIACPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siapa MpH PEIICHUH (PU3NIECKUX
3a/ay;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (DPMBHMKU: DJIEKTPUYECKAs. TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIKYIIMWUCS 3apsii, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPACHpPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddheKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYyCCTBEHHas
PaauOaKTUBHOCTB;

OMHUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTH  pPa3IUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YS (DU3UYECKUE BEITMYMHBIL:
AIEKTPUUYECKUIN 3apsijl, CHJIa TOKA, JIEKTPUUYECKOE HAMPSKEHUE, IIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAas cuia, paboTa TOKa,
MHIYKIUS MarHUTHOrO MoJsA, cuwia Awmmepa, cuna JlopeHia, MHIyKTUBHOCTb
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KaTyIIKH, DHEPTHsl 3JIEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuil B KoJeOAaTeTbHOM KOHTYpE, 3apsAl W cuja ToKa B IIpolecce
TAPMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUM
CMBICT HCIIOJNBb3YyEeMbIX BEJIUYMH, UX OOO3HAYEHUS M EIUHUIIBI, YKa3bIBaTh
dbopMyIbl, CBSA3BIBAIOIIME JaHHYI0 (PU3UYECKYI0 BEJIMYMHY C JIPYTUMHU
BEJTMYMHAMU;

OMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBICHUS M MPOIECChl, HUCIOJIb3YS
bu3nUeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO TOTypacnaaa, SHEPTUs CBI3U
aTOMHBIX SI7IEp, TpPH OMUCAaHUH TPABUIBHO TPAKTOBATh (PUIUUYECKUI CMBICHT
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTUMH BEJIMYHMHAMU,
BEIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHANIM3UPOBaTh (PU3HYECKHE IMPOILECCHl U SBIEHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTO U NapaJIeIbHOTO
COCJIMHEHUS TMPOBOJIHUKOB, 3aKkoH Jlxoymns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIUU, 3aKOH MPSIMOJIMHEHHOTO PacHpOCTpaHEHUs! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHHsS] DHEPruH, 3aKOH COXPAHEHHsI MMITYJIbCA, 3aKOH COXPAaHEHHS
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHMsI MacCOBOIO uHMcia, MOocTyjaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3linyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YyCIOBUS (TpaHHIlBl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEIETSATH HANIPABIEHNE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI POBOTHUKA
C TOKOM, CcuJibl Amriepa u cuiibl Jlopenna;

CTPOUTb U OIKCHIBaTh H300pa)K€HUE, CO37aBacMOE€ IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU W
MPOLIECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHUH: TpPHU 3TOM
dbopmynupoBath MpobiieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT U
bopMyIHpPOBaThH BHIBOJIHI,

OCYIIECTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
NPSAMBIX HM3MEPEHHUH: MPHU O3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
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pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TAOIUIl U
rpauKOB, ACIAaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIIEIOBAHMUS;

coOr0IaTh MpaBuia OE30MacHOTO TpyJa MPH MPOBEICHUH UCCIICOBAHUA B
pamMKax y4eOHOTO DSKCIEpHMEHTa, Y4YeOHO-HCCIIEIOBATEIhCKOM W TPOSKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBAHUS;

pemiath pacuéTHbIe 3aJaddl C SBHO 3aJaHHOW (DU3MYECKON MOIENbIO,
UCTIONB3YS (PU3MUeCKHe 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCIOBHSA 3a/1a4U
BBIOMpaTh (PU3UUECKYIO MOJECIb, BBIACIATh (DU3UYECKHE BEITUYUHBI B (HOPMYIIHI,
HEOOXOaMUMBbIC NI €€ PEIICHUs, POBOAUTh PACUYEThl M OICHUBATH PEaJTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UICCKON BEIIMYNHBI,

peraTh KaueCTBEHHbBIC 3a1a4i: BRICTPAUBATh JIOTUYECKU HEITPOTHUBOPEUUBYIO
HEMOYKY PACCYXKICHUN C OMOpOi Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢dbuznyecKue SBICHUS,

WCIIOJIB30BaTh ~ TPU  PEIMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA IOWMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPE/ICTABJICHUS YYCOHOW M HAy4YHO-TIOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUICCKU aHAJTU3UPOBATH MOTyIaeMyI0 HH(POPMAIIHIO;

OOBSCHATh TPHWHIMIIBI JICHCTBUS MAaIllMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3inuyaTh YCIOBUA WX O€30MaCHOTO MCTOJIh30BAHUS B MOBCEIHEBHOU
XKU3HU;

IPUBOUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOIIECCOB OKPY’KAIOIIETO MHpA, B PAa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCITOJIB30BaTh TEOPETHUCCKUE 3HAHUS MO (PU3MKE B IMOBCEIHEBHON JKU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHUU ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPONUCTBAMH, JIJISi COXPAHEHUS 37I0POBbS M COOJIOEHUS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTath B TpPYIIE C BBHIIIOJHCHUEM pPa3JIMYHBIX COIHMAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYIIBI, PAlMOHAIBHO pacHpenelsaTh OOSI3aHHOCTH |
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CHUTYyAIMsIX, aJcKBATHO OICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE PACCMAaTPUBAEMOM TIPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM un¢ppoBbIie
Ne /i P Konrpoabnbsie IIpakTHueckue (nbp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Pazgen 1.OU3UKA U METO/Ibl HAYYHOI'O 1IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbI HAYYHOTO MMO3HAHUS 2 1 httos://m.edsoo.ru/7fALbf72
Wroro no pazneny 2
Pa3zpen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
22 Apmaminca ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnnoreka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnoreka [JOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Pa3nea 4.9JIEKTPOINMHAMUKA

24

bubmuoreka [JOK
4.1 1
UIeKTpOCTATHI 0 https://m.edsoo0.ru/7f41bf72
42 [TocTosiHHBIM 31€eKTpUUYeCKUil TOK. TOKHU B 12 bubmumorexa [IOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PesepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3ieioB H TeM uudpoBbIie
Ne o/ P Kontpoabnbsie IIpakTHueckue (mpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1.2JIEKTPOJUHAMHUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnnoreka [JOK
1.1 11 2 3
WHIYKIUSA https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2.KOJIEBAHUS U BOJIHbBI
51 MexaHu4eCKHUe U JIEKTPOMAarHuTHbIE 9 1 bubnuorexa [JOK
' KosieGaHus https://m.edsoo.ru/7f41c97¢c
MexaHu4eCcKHe U JIEKTPOMAarHUTHBIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pa3znen 3.0CHOBBI CIIEIIMAJIBHON TEOPUU OTHOCHUTEJBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnmnoreka [JOK
' OTHOCHUTENILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK

4.2 4
Crpoerne aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15

Pa3nesa S.OJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngg;&f;;gﬁﬁfmwk
Hroro no pasneny 7
Pazgen 6.OBOBILIAIOLIEE IIOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 I;tilf;:lll//lr?:;(szgroullif4lc97c
Htoro no pazneny 4
PesepBHOE Bpems 3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Koau4vecTBOo 4acoB DJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThbI padoThI
pecypchbl
®dusnka — HayKa 0 IPUPOJIC.
1 Hayunrsie MeT(})I bl nofoH;ﬂ 1 bubmorexa [JOK
Y g https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B
OPMHUPOBAHUU COBPEMEHHOM
2 I(-il)a quOI;I KapTUHBI 1\/1131/1 a, B 1 1 bubmorexa [JOK
Y - pa. y https://m.edso0.ru/ff0c33e6
MPAKTUYECKON JEeITeTbHOCTH JIIOICH.
CrapToBas TUarHOCTHKA.
MexaHu4eckoe ABHKEHHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

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

5 PaBHOYyCKOpEeHHOE MPSMOTIUHENHOE 1 bubmuoreka [IOK
JIBUKCHHUE https://m.edsoo.ru/ff0c372e

bubmuorexa [JOK
https://m.edsoo.ru/ff0c39cc

6 CBoOonHOe majieHne. Y CKopeHue 1

CcBOOOIHOTO MMaIECHUS

Mudposas sadopaTopus
Releon
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KpusosnHeliHOE NBUKEHUE.

7 JBr>KEHME MAaTepHAIbHON TOYKH I10 bubmmorexa [JOK
p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[Tpuniun otHocuTenpHOCTH ["anues.
8 HNHueprimanbHbIe CUCTEMBI OTCYETA bubmorexa LOK
Pl N ’ https://m.edsoo.ru/ff0c3be8
IIepssiii 3ak0oH HproToHa
Macca tena. Cuina. [Ipuniun
9 CYIEPIIO3UIINHU CHII. BTOpOIl 3aKkoH bubmmorexa [IOK
yHep B - DTOpon https://m.edsoo.ru/ff0c3be8
Hprotona niiga maTepuanbHON TOYKU

10 Tperuii 3akoH HeroToHa 1151 bubnuorexa [JOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TsoKecTu. IlepBasg kocMuueckas bubnmnorexa [IOK

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

12 Cuua ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
TeJa https://m.edsoo.ru/ff0c3el18
Cuna tpenust. Koaddunuent tpeHus.

13 Cuna czn OTI/IBJIeI({bI/I(I:{ pu BI/I)P;(eHI/II/I bubmorexa [TOK

p pra https://m.edsoo.ru/ff0c3f76
Teja B )KUIKOCTH WU rase
[TocTynarenbHOE U BpaliaTebHOE

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmorexa [IOK
MowmenT cubl. I1nedo cuiel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHUsI TBEPJIOTO Tea
NMiynsc MaTepralbHON TOYKH,

15 CHCTEMBbI MaTEPUAJTIbHBIX TOYECK. bubnmuorexa [JOK
NmMnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE IBUKEHHE

16 PaboTa 1 MOIHOCTE CHJIBI. bu6mmoreka [IOK

36



https://m.edsoo.ru/ff0c3ada
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

Kunerndeckas sHeprust MaTepuaabHON
Touku. Teopema 00 U3MEHEHUN
KMHETUYECKOW SHEPrUuun

https://m.edsoo.ru/ff0c4502

17

[ToreHuunanpHast SHEPTHUsL.
[lorennmaneHast SHEPTHS YIIPYTO
1e(OpPMHUPOBAHHOM MPY>KUHBL.
[TorennmansHas SHEPTHS Tesla BOTU3U
MOBEPXHOCTU 3EMIIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

[ToTreHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuibl. CBsA3b pabOThI
HETIOTCHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTHH CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPrUU

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

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsizu pabOTHI CHITBI C
N3MCHCHUECM MGX&HI/I‘IGCKOﬁ BHCpFI/II/I
TeJa Ha IPUMEPE PACTHKCHHUS
PE3UHOBOTO KIyTa»

20

21

22

KonTponbHas padora no teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE)

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
neuxenue. udpdysus

XapakTep JBUKECHUS U
B3aMMOJEMCTBHSI YACTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEN

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc?2
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U TBEPABIX TEI

Macca mounekyin. KonuuectBo

23 BemiecTBa. [locrosuHas ABoraapo
TeroBoe paBHOBecue. TemnepaTtypa Iudposas nadoparopus
24 u e€ nzmepenue. [llkana remmeparyp Releon
Lenscus
o5 Wneanpnsriii raz3 B MKT. OcHOBHOE bubmuorexa [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 cpeqHel KHHETUYECKOM SHEPruun bubnmnoreka [JOK
JIBUJKECHHSI MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
pa3pexKEHHOT0 Ta3a
29 W3omporieccel B naeabHOM rasze u ux bubnuoreka [IOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTtpennsist sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
crroco0On! e€ m3meHeHus. KoanyaecTBo bubmuorexa [JOK
30
TEIJIOTHI U paboTa. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HJI€aTbHOTO
rasa
bubmuorexa [JOK
31 Brwt Temonepean https://m.edsoo.ru/ff0c5c36
32 VY nenpHas TEIUIOEMKOCTE BEIECTBA. bu6mmoreka [IOK
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KomnuecTBo TemuoTsl npu
Teruionepenaye. AauadaTHeIi mpoiecc

I1epBblii 3aKOH TEPMOJAMHAMUKH U €T0

https://m.edsoo.ru/ff0c5c36

bu6mmoreka [IOK

33
MIPUMEHEHHUE K U30IpOolIeccam https://m.edsoo.ru/ff0c5efc
HeoOpaTtumocTs nporeccos B
34 npu (I)) e. Bropoit I;aII:OH bubmmorexa LIOK
prposie. BIop https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 ITpunnun nevicrBus u KII/I TermoBoi bu6mmoreka [IOK
MaIIHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapro u ero KITJI
37 DKoJoru4eckue npooIeMbl
TEIUIOPHEPTETUKHU
38 O6o6mmarmuil ypok «MoJteKkyspHas bubnnoreka [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota mo Teme
39 «MonexynspHas ¢puznka. OCHOBBI bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKID
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnnorexka [JOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIIbHAS
41 BJIAKHOCTh BO3/1yxa. HachlleHHbIN bubmorexa HOK
AYXA: - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
42 aMmopdHbIe Tea. AHU30TPOIIHS bubnmoreka [JOK
CBOWCTB KpHUCTaIIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
43 [InaBnenue u KpucTaIIM3aLMSL. bubnuorexa [IOK
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VY nenpHas TeIU10TAa IUIaBICHUS.

https://m.edsoo.ru/ff0c6708

CybOnumarust
bu6mmoreka [IOK
44 Yy 0
PABHCHHE TEMIOBOTO bananca https://m.eds00.ru/ff0c6820
DJIeKTpU3alus Tell. DJIEKTPUUECKUN
45 3apsia. JIBa BUJIa SIEKTPUUECKUX bubmmorexa [TOK
AL A p https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBOOHUKHU, TUIIEKTPUKH H
46 n(?n HﬂOBO HIfKI/I 3a1ff))H COXpaHEHUs bubmmorexa [IOK
yHpoBoa ’ p https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsia
BzaumoperictBue 3apsioB. 3aKoH
47 Kynona. ToueuHbIN 2IEKTPUIECKHAI bubmorexa [TOK
Y ’ p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUIECKOTO
48 nosist. [IprHIMn cynepnosunun bubnnorexka [JOK
JJIEKTPUYECKUX TOJIeH. JInHNM https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKoro
49 moust. ITorenman. Pasznoctn bubmmorexa [TOK
’ ’ https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
IIpoBOIHMKH U UDIEKTPUKHU B
50 3J'IpeKT iCTaTquI::KOM noljie bubmorexa LOK
P ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
i bubnmnoreka [JOK
51 9 LK
JICKTPOCMKOCTD. ROHIACHCATOP https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIIOCKOTO Bu6imoreka LIOK
52 KOHJIEHCATOpa. DHEPTHs 3apsHKEHHOTO https://m.edsoo.ru/ff0c72c0

KOHJICHCATOpa
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53

JlaGopaTtopHas pabora "M3mepenne
3JIEKTPOEMKOCTH KOHeHcaTopa"

Iudposas 1adoparopus
Releon

54

[IpuHIIMI NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBAIHLHOTO
amnrmapara, CTpyHHOro npuHTepa.
DIIeKTpOCTaTUYECKas 3allIHTa.
3a3eMIleHHE AIEKTPONpUOOpPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma J1st
yJacTka 1enu

56

HOCJIG,I[OBaTeJIBHOG, mapajujicibHOC,
CMCIIaHHOEC COCAMHCHUC

MPOBOIHUKOB. JIaboparopHas padoTa
«/3yueHune cMemaHHOTO COeTMHEHUS

PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

Indposas 1adoparopus
Releon

57

58

59

PaGora u MOIITHOCTB 3JICKTPUUCCKOTO

Toka. 3akoH Jlxoyns-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)

anekTpudeckoii enu. Koporkoe
3ambikaHue. JlabopaTopHas pabora

«M3mepenne D/1C ncrounnka Toka u

€T0 BHYTPCHHETO COITPOTHUBIICHU S

SJICI(TpOHHa}I IMPpOBOAUMOCTD TBép,Z[BIX

METaJI0B. 3aBUCHMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

Indposas 1adoparopus
Releon
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temiiepaTypbl. CBEpXIIPOBOIUMOCTh

DJIEKTPUUYECKU TOK B BaKyyMe.

60 .
CBoIiCTBa 3JIEKTPOHHBIX ITyYKOB
[MomynpoBoAHUKH, HX COOCTBEHHAS U

61 IpUMecHas poBoAUMOCTh. CBOMCTBA bubmuorexa [IOK
p—~n-nepexoaa. IlosynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOopbI
DNEKTPUYECKUH TOK B pacTBOpPax U

62 pacIiaBax 3JIEKTPOIUTOB. bubnnorexa [HOK
DJIEKTPOJIMTHYECKAS JUCCOIALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DJIIEKTPUYECKHI TOK B Ta3ax.

63 CamocTosiTenTbHbIN 1 bubnuorexa [JOK
HECAMOCTOSITENBHBIN pa3psa. MomaHus. https://m.edsoo.ru/ffOc84ae
ITma3ma
DnexTpuueckue npuOopsl U

64 YCTPOICTBA U UX MPAKTUYECKOE bubnuoreka [IOK
npuMeHeHune. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0marmui ypox bubnmnorexa [JOK
«DIIEKTPOIMHAMHUKA» https://m.edsoo.ru/ff0c88be
KonTtponbHas pabora o teme
«Qnexrpocraruka. [locTosHHBII BuGmorexa LOK

66 ANIeKTpudecKkuil Tok. Toku B
PASTHYHBIX CETaxy. https://m.edsoo.ru/ff0c8a8a
"OnekTpoauHaMuka'

67 Hrorosast KoHTpoJIbHAS paboTa bubmmorexa [JOK

https://m.edsoo.ru/ff0c8c56
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PesepBHeIit ypok. O0o0maromuii ypok
o Temam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

68

bu6mmoreka [IOK

https://m.edsoo.ru/ffOc8f6c
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11 KJIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kourpouabusie IIpakTHueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThbI pecypenI
ITocTosTHHBIE MAarHUTEI K UX
B3anUMoOJielcTBHE. MaruuTHOE moJe.
Bekrop MarHuTHON MHAYKIMU. JInHUK Bu6 OK
. HOIHoTEKa
MarHuTHON MHAYKIMU. MarHutHoe 1 https://m.e dsog)_[ru IF0C9778
110JI€ MMPOBOHUKA C TOKOM. OTBIT T '
Opcrena. Bzaumopeiictue
MIPOBOIHUKOB C TOKOM.
bubmuoreka [IOK
Bxopsas kontponbras pabora . . https://m.edsoo.ru/ff0c98fe
bu6nmorexa LIOK
JlaGopatopuas paGora «U3yuerte https://m.edsoo.ru/ff0c98fe
1 1 Iudposas 1agopaTopus
MAarHUTHOTO TOJIS KaTYIIKH C TOKOM» Releon
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia Amriepa.
JlaGopatopHnas pabora 1 1 bu6muoreka [JOK
«UccnenoBanue nercTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM)»
JleficTBEe MarHUTHOT'O MOJIS Ha Eub 10K
HOIHNOTEKA
ABHAYLIYIOCH SAPFACHHYIO HACTHILY- 1 https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cubl T '
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Jlopenua

DnekTpomMarauTHas HHAyKIus. [ToTok
BEKTOpa MarHuTHOM uHAyKuuu. IC
WHIYKIUHA. 3aKOH AJIEKTPOMarHUTHOM
naaykuuu dapanes

JlabGopaTopHas paboTta
«HccnenoBanue SBICHUS
ANEKTPOMArHUTHOM WHIYKIIHI

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

NupykTuBHOCTH. SIBIEHUE
camonnaykuuu. 3/1C caMOMHayKIUU.
DHeprusi MarHUTHOT'O TOJIsl KaTYLIKH C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHudeckue ycTpomucTBa U ux
IIPUMEHEHHE: IOCTOSTHHbIE MATHUTHI,
JJIEKTPOMArHUTHI, 3JIEKTPOABUTATENb,
YCKOPHUTENH DJIEMEHTAaPHBIX YACTHII,
MHyKIHOHHAs I1eYb

10

O6006maronuii ypok «MarautHoe
I10JI€C. 3J'ICKTpOMaFHI/ITHa$[ HHIYKIOUS»

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

12

13

KonTponbHas pabota mo Teme
«Mar"guTHoe 1ojJe.
SHGKTPOMaFHI/ITHaSI I/IH)IYKIII/ISI»

CB0OOOIHBIE MEXaHUUYECKUE
kosebanus. ['apmoHndeckue
KojeOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

JlaGopatopHnas pabora

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06
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«ccnenoBanue 3aBUCUMOCTH
MepHojIa MaJIbIX KOJIEOaHMH rpy3a Ha
HUTHU OT AJIMHBI HUTHU U MACChI rpy3a»

14

Koneb6arenpubiit koHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHBIC KOJeOaHus B
UeaIbHOM K0JieOaTeTbHOM KOHTYpE.
AHAIOTHS MEXKIy MEXaHHYCCKUMH U
AIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb820

15

16

17

18

19

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJICATIBHOM
KoJIeOaTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyXaroIux
KosieOaHusX. BeIHy X 1eHHbIE
MeXaHHYECKHE Koebanus. Pe3onanc.
BI)IHY)KJICHHBIG SHGKTpOMaFHI/ITHLIC
Koaebanus

IlepemennsbIit Tok. CHHYCOUJAJIBHBIN
IepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JICWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HanpsHKEHU

Tpancdopmarop. [IpousBozactso,
nepeaaya u norpedieHue
JIEKTPUUYECKON SHEPTUN

Y CTpOUCTBO U MIPAKTUUYECKOE
[IPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa INepeMEeHHOro TOKa,
JIMHUH 3JIEKTpoIiepesayd

bubnuoreka [{OK
https://m.edsoo.ru/ffOcb9c4

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324
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DKOJIOrM4eCKUe PUCKU TIpU
IIPOU3BOCTBE NEKTPOIHEPTUN.

20 Kynberypa ucnonbzoBanust
AJEKTPOIHEPTHH B MOBCEAHEBHON
KU3ZHU
MexaHnuyecKkue BOJIHBI, yCIOBUS

91 pacnpoctpanenus. [lepuon. Ckopocth Bbu6mmoteka [JOK
pacIpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunblie ¥ MPOIOJILHBIE BOJTHBI

99 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH bubnnorexa [JOK
3ByKa. Beicota Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX

23 cBolicTBa 1 ckopocTh. [1lkana bubmorexa HOK
> IeKTPOMATHUTHBIX BOJH https://m.edsoo.ru/ffOccfe
[TpuHIMIIBI paTUOCBSI3U U

24 TeneBusieHus. Pazpurue cpeacTts
cBsi3u. Pagmonoxkarust

o5 KonTponbhas padota «Konebanus u bubmmnoreka HOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCTpaHEHNe

26 CBeTa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
TodeuHblil HICTOYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [loctpoenune Eggjﬁ&fg;?ﬁ}; 0cdde0
M300paKeHM B IJIOCKOM 3epKajie

28 IIpenomienue ceera. [lonHoe bu6muoreka [JOK

BHYTpEHHee oTpakeHue. [IpenenbHbiin

https://m.edsoo.ru/ffOcd7f6
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https://m.edsoo.ru/ff0ccc0c
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29

30

YTOJI TIOJTHOTO BHYTPEHHETO
OTpaKEHHUS

JlabopaTtopHas paborta «3mepenue
MOKa3aTesl MPEJIOMIICHHS CTEKIIa
Jlunssl. [TocTpoenue n3obpaxxeHuil B

nuH3e. Popmyiia TOHKOHN JIMH3BI.
VYBenuueHue JTMH3bI

bubnmoreka [IOK
https://m.edsoo.ru/ff0cd67a

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

31

Jlaboparopnas pabora
«HccnenoBanre CBOMCTB
N300paKEHUI B JIMH33X»

32

Hucrniepcus cBera. CIOXKHBINA cOCTaB
6enoro ceera. Lger. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»

33

34

Wntepdepennus cera. Audpakius
ceta. [ludppaknuonnas pemerka
ITorepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera

bubnmnorexa LIOK
https://m.edsoo.ru/ffOced22

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

35

36

37

OnTrueckue MpuOOphI U yCTPOMCTBa U
yCII0BUS UX 0€301acCHOr0 NPUMEHEHUs

I'panuiel TPUMEHUMOCTH
KJIacCHYeCKOW MexaHukH. [locTynarsl
CHEelUaJIbHON TEOpUHN
OTHOCHUTEIIbHOCTH

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
3ameJIeHHE BpEMEHH U COKpAILlEHUE
JUTAHBI

bubnunorexa LIOK
https://m.edsoo.ru/ff0cf862

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfa42
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DHeprus U UMILYJIbC PEISITUBUCTCKON

bubnmoreka [IOK

38 .C 5
HACTHIEL LBASH MACCRL € SHEpTHEH 1 https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPIHsl MTOKOS
KontponbHas padota «Onrtuka.
39 OCHOBBI CIICIIUATBHOM TCOPHH bubmmorexa [JOK
H p https://m.edso0.ru/ffocf6f0
OTHOCHUTEILHOCTH
40 ®otonbl. opmyna [1nanka. DHeprus bubmmorexa [JOK
U UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel16
OTKpbITHE U UCCIIEI0BAaHUE Eu6 110K
nOIMoTEKA
41 . A.T.
porosdexra. Ombirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portodrddexra. YpaBHeHHE
42 SﬁHmTegI)Ha JIq:Iq)(i)OTOB(i)(;@)CKTa bubmmorexa LIOK
. ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» ¢potospdexra
JaBnenue cBera. Onbithl [1. H.
43 JleGeneBa. Xumuueckoe AeicTBIE bubmorexa HOK
seBa. a https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucrsa u
MPaKTUYECKOE TPUMEHEHHE:
44
(dboTorMeMEeHT, POTOAATUHK,
CoJIHeUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme «3JI€MEHTBI but6mmorexa [IOK
KBAaHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITEI
46 Pezepdopaa mo paccesHuio 0-4acTuIl bubnmorexa LOK
peop P ’ https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
47 [Toctynatel bopa bubmorexa [IOK

https://m.edsoo.ru/ff0dOafa
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48

Wzny4yenue u noriomieHue GoToHOB
IIPY NEPEX0/e aTOMa C OJHOTO YPOBHS
SHEPIuM Ha Apyroul. Buasl criekTpos

bubnmoreka [IOK
https://m.edsoo.ru/ff0dOafa

49

50

51

52

BomnHoBEIe cBoiicTBa yacTull. BoaHEI
ne bporna. KopnyckynsipHo-
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3IIyYCHHE

OTkpbiTHE pagUO0AKTUBHOCTH. OMBITHI
Pesepdopna o onpenenenuto cocraBa
PaIMOAKTUBHOTO U3ITYUYEHUS

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. BiusHue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DJEeKTPOHHBINA U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usirydeHue

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0fd2

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1162

53

54

DHeprusi CBSI3u HyKJIOHOB B si/Ipe.
Snepubie peakuuu. SnepHbin
peaktop. [Ipobrnemsbl, mEpPCIEKTUBHI,
JKOJIOTUYECKUE ACIIEKTHI SIAEPHOM
SHEPreTUKHU

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
MO3UTpoHA. MeTo1bl HAOMIOACHUS U
pEerucTpatyu 3JIEMEHTAPHBIX YACTHII.
Kpyrusiii cton «®yHn1aMeHTaabHbIe
B3auMoaercTBud. EMUHCTBO

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38
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55

56

(bu3n4IecKoil KapTHHBI MUPa»

Bun 3Bé3nHoro He6a. Co3Be3nus,
SIPKHUE 3BE3/IbI, TJIAHETHI, UX BUIUMOE
nBkenre. ColIHEUHAs cucTeMa

Comnnaue. CoyHeuHast aKTUBHOCTD.
Uctounuk sueprun CoiHia v 3BE3]1

57

3BE3bI, UX OCHOBHBIE
XapaKTePUCTHKU. 3BE3/IBI TITaBHOU
MoCJIeI0BaTeIbHOCTH. BHYTpeHHEe
ctpoenue 38&3/1. COBpeMEHHBIC
MPEJICTABJICHHS O IIPOUCXOXKICHUHU H
sposronuy CoHIa U 3BE3]

58

Muneunsiii [1yTe — Hama I'anakTuka.
[Tonoxenue u apmxenne CoyHLa B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B IPAX FaJaKkTHK

59

Bcenennas. Pa3z0oeranue rajakTHUK.
Teopus bonpmoro B3peIBa.
PennkroBoe uznydenue.
MertaranakTuka

60

61

Hepemennsie mpobieMbl acCTpOHOMUHT

KonTtponbHas pabota «D1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

O6o0maromuii ypok. Pons ¢pusuku u
aACTPOHOMHUHU B YKOHOMHUYECKO,
TEXHOJIOTMYECKOM, COLIMAIbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
YyeJIOBeKa

51




63

64

65

66

HToroBast KOHTpOJIbHAs paboTa

O6o06maromuii ypok. Pois u mecto
(U3HUKHN U aCTPOHOMUH B
COBPEMEHHOI HAy4YHOW KapTUHE MUpA.
Pone dpusuueckoii Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTUHE MUpa

O6o6maromuii ypok. Mecto
(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
PSAIY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHUNA O PUPOJIC

PesepBHbIil ypok. MarauutHoe noie.
DneKTpoMarHuTHasi UHIYKIUs

67

PesepBubiil ypok. Ontuka. OCHOBBI
CHeluaIbHON TEOpUHn
OTHOCUTEIbHOCTH

68

Pesepnblii ypok. KBanroBas gpusuka.
DneMeHThl aCTPOHOMUU U
acTpopU3NKH

bu6nmorexa LIOK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

1. ®usuka 10 knacec H.C.Ilypsiesa, H.E. Baxeesckas, JI.W. Ucaes M.:[Ipoda,
2019
2. ®usuka 11 knace H.C.Ilypeimesa, H.E. Baxxeesckas, I.1. Ucaes M.:/Ipoda,

2019

METO/IUYECKHUE MATEPUAJIBI U1 YUUTEJIA

3. Kupuxk JI. A. CamocTosiTennbHbIE U KOHTPOJIBHBIE pa0OTHI TIO (PHU3HUKE.
Pa3HoypoBHeBbIe AuaakTHUeckue Marepuaisl. 11 kiacc. Ontuka. — M.: Unekca,
XapbkoB: ['mmuazus, 2000. — 98c.

4. Kupuk JI. A. CamocTosiTeIbHBIE U KOHTPOJIbHBIE pa0OTHI TTO (PUBHKE.
Pa3HoypoBHeBbIE nuaakTHUueckue Marepuaisl. 11 kinacc. ATomHas usmka.
®dusuka aToMHOro snapa. — M.: Mnekca, XappkoB: ['umuazusg, 1999. — 105¢

5. ®usuka. 3amaunuk. 10-11 ki1.: mocodue st 061eo0pa3oBart. yupexacHuu. /
A.TI. PeimkeBud. -M, ; [poda, 2010. — 188 c.

6. Coopuuk 3anay no usuke: s 10-11 k1. oOmeodpazoBar. yapexaeHuit /

I'.H. Crenanoga. -.: [Ipocsenienue, 2008. — 288 c.
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IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

ege.edu.ru

fipi.ru

school-collection.edu.ru

alleng.ru

http://www.chem.msu.su/rus/school/

http://www.chem.km.ru/

http://physic.hl.ru/

http://experiment.edu.ru/catalog.asp?

http://ipk74.ru/virtualcab
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