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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 Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIUTAHUS U
KOHIIENINK TpernofaBaHus ydeOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoiu denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHuun
uX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO K miaaHupyeMbIM
JUYHOCTHBIM, MPEMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOy4EHHUsI, a TAKKe
YUYHUTBIBAET HEOOXOJUMOCTh peaIh3allMi MEXIPEIMETHbIX CBs3el (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenenstorcs OCHOBHBIE
ey u3yuyeHus (U3UKU Ha YPOBHE CPEAHEro oOiero oopa3oBaHusl, INIaHUPYEMbIE
pe3yapTaThl  OCBOEHHSA Kypca (PU3MKH: JIMYHOCTHBIE, METaNpPeIMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

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

TOM YHCJIC TIPEIMETHBIC PE3YJIBTATHI IO T0JIaM 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 — CHCTEMOOOpa3yomui
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3MUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep M pa3BUTHE
pa3zHoO00pa3HBIX TEXHOJIIOTHM B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBAMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydJaromuxcs, B (OpMHUpOBaHME YMEHHM NPUMEHSITh HAYYHBIH METO]
MO3HAHUS TIPU BHITIOJTHEHUU UMH YU4€OHBIX HCCIIC0OBaHUM.

B ocHOBY kypca pusuku 111 ypoBHS CpeHETO 0011ero 00pa3oBaHUsI TIOJIOKEH
psI UAeH, KOTOPbIE MOKHO PaCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pasenoB (U3MUKH, 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
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(bu3MKH ¢ pa3BUTHEM OOIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kype pusuku npeamnoiaract 3HakOMCTBO
C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJIOTMUYECKUX NMPWIOKEHUN H3yYECHHBIX
TEOPUM 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 (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOEHUsI GU3NYECKON TeopuH, posii (PyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX ITPEICTABICHUSIX O IPUPOJIE, TPAHULAX TPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU AESITEIbHOCTH O0YYaroluXCsl.
J1i1st 6a30BOT0 YPOBHS Kypca (PU3UKHU — 3TO UCIIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no (usuke oObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX paboT, MPOBOJMUMBIX IS
KOHTPOJISI U OLICHKH, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30oBaTeIbHOrO Mpolecca
UCXOJII U3 OCOOCHHOCTEH IUIAHUPOBAHUS U OCHAIIeHUs kaOunera (usuku. [lpu
TOM OO0EcleunBaeTcsi OBJaJCHUE OOyYaromMMHCS YMEHUSMU TMPOBOJUTH
KOCBEHHbIE HM3MEPEHUS, HCCIEAOBaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH U
MIOCTAaHOBKY OIIBITOB 110 MIPOBEPKE MPETI0KEHHBIX THIIOTES.

bonbiioe BHUMaHKUE yAENSIETCS PEIIEHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33]1a4 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOM
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U UHTErpUpys 3HAHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCA 3a/laHUs Ha
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OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAloUIeH
KU3HU, TpeOyromye BbIOOpa (PU3NYECKOM MOJEIM AN CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootserctBun ¢ TpedoBanusimu I'OC COO k maTepuaibHO-TEXHUUYECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKK HA ypOBHE
cpenHero oomero oOpa3oBaHUsl JTOJDKEH H3YydaThCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOMHETa NPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe GpU3MKHU JAOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJOBaHUE JJIS BBIMOJIHEHUS YKa3aHHBIX B IMPOTpaMMeE I10
¢u3MKe YICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JleMoHCTpalluOHHOE  00Opy/I0BaHHE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBaET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAIlui s
WCCJICMOBAHMUS  M3Y4YaeMbIX  SBIIEHHA W  MPOIECCOB, OMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlaGopatopHoe o00OpyJIOBaHHE [JII YYEHUYECKUX MPAKTUUYECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTH4ecKkue KOMILIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPUH.

OCHOBHBIMHU TIEJIIMH U3y4€HUS] PU3UKHU B 001IeM 00pa30BaHUU SBJISTFOTCS:

e (opmupoBaHue wuHTEpeca M CTpEMJICHUS OOYy4YalOIIMXCA K HAyYHOMY
W3YUYCHUIO TPUPOIBI, PAa3BUTHE WX HHTCIUICKTyaIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TTO3HAHUS U (POpMUpOBaHHE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

o (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3ysIbTaTa H3yueHHUs] OCHOB
CTpOEHUS MaTepu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHUS C HCIOJb30BAHHEM
bu3MYeCcKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpencTaBICHUNA O PONMM (PUBUKU IS PA3BUTHUS JIPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTrkeHne ITUX Ienei 00ecTeunBaeTCsl pelIeHHeM CIIeIyIONNX 3a1a4 B

mpoliecce u3yueHus Kypca (GU3uK1 Ha YpPOBHE CPETHETO O0Iero o0pa3oBaHuUs:

e TMpuoOpeTEeHNE CUCTEMBI 3HAaHUI 00 00X (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSX, BKIIOYAs MEXAHWKY, MOJEKYISIPHYI0 (UBHKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3HMKY M DJIEMEHTHI aCTPOPU3HKH;



e (dopMupoBaHHE YMEHHMHA NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsiICHEeHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U NS TMPUHATHUS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C $SBHO 3aJlaHHOMN
dusznyeckoil Monenbplo, 3aJay, MOJpPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEIFHOTO TUIAHUPOBAHMS U TPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OIpE/IENICHUS IOCTOBEPHOCTHU MOJMYUYEHHOTO PE3yJIbTara;

e CO3JaHME YCIIOBUHM AJIl Pa3BUTUSL YMEHUM MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HEJENO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JElaeT BBIOOP
NPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'O MIO3HAHUS

®dusnka — Hayka o npupone. HaydHble MeTOAbI NO3HAHUSA OKPYIKAOIIETO
Mupa. Posb 3kcriepuMeHTa U TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (U3HKe.

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

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

Jlemoncmpayuu

AHanoroBble U 1IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

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, YCKOPEHUs, IyTH U MepeMelIcHuUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BuKeHrne MaTepuaibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM IO MOZYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[lepuon u yactota obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckne yCTpPOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
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 IBHKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
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. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa i
MaTepuagbHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tpenusi. 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.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul
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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. 3akonvl coxpaneHus  mexaHuxe

Hmnynbc MaTrepualibHOM TOYKM (T€da), CUCTEMbl MaTEpUAbHBIX TOYEK.
MItynsC cHIIBI 1 U3MEHEHHE HMITyJbCa Teja. 3aKOH COXPAHEHWS HMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

Pa6ota cuibl. MOIHOCTH CHUJTBIL.

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

IloreHunanbHas DHEPIusl. [loreHunanbHas DHEPIUs yIIPYIo
nehopMUpOBaHHON NPy KUHBL. [ToTeHIIManbHAs SHEPT U Tea BOJINU3HU MOBEPXHOCTU
3emu.

[loTeHnmanbHble W HENOTEHUUANbHblE  cuibl.  CBs3b  pabOTHI
HEIOTEHIUAIBHBIX CUJI C '3MEHEHNEM MEXAHUYECKOU SJHEPTUU CUCTEMBI TEJl. 3aKOH
COXPaHEHUS MEXaHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHWE: BOIAOMET, KOMED,
IPYKUHHBII MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEeHIUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yiapa C MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIruu
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 nBwkenue. Juddysusa. Xapaktep ABUKEHUS W
B3aMMOJICMCTBUSI YaCTHUI[ BelecTBa. MOJIEIM CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPIBIX TEJ U 0OBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3Mepsl MoJiekyl. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.



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

Mopens  upeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOTO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETHYECKOM HSHEpPruu TEIUIOBOrO IBMKEHMSA dactul] rasa. lllkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHHe 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, JOKa3bIBAOIIINE CYILLIECTBOBAHHE MEXMOJIEKYJIIIPHOTO
B3aMOJIEUCTBHUS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOLY AABIEHUA 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

TepmoauHamMuueckass cucrema. BHYyTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuecTBo TemnoTsl U padbora. BHyTpeHHss
JHEPrus  OAHOATOMHOIO  HWJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3JIy4eHHUE. Y IeJIbHAs TEIUIOEMKOCTDH BEILECTBA.
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.
[IpeoOpazoBanusi ’HEpPTUM B TEIIOBBIX MamuHax. KosduiueHT 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 0 a11adaTHOMY PaCIIMPEHUIO BO3AyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mogenu napoBoil TypOWHBI, JBUTATENSI BHYTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepenne yaenbHOu TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanun eewyecmea. Dazoevie nepexoonl

[TapooOpa3zoBanue u kKoHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM map. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHU30TPONHS CBOMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBrmenue wu
KpucTayumM3aius. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOmronenune HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRa.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii axcnepumenm, nabopamopmuvie pabomul

N3mepenre 0THOCUTEILHON BIaXKHOCTU BO3AYXa.

Pa3znea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3arys Tei. INCKTPUIeCKui 3aps. JIBa Buma JIeKTPUISCKUX 3apsI0B.
[IpoBOMHWKHM,  JMAJACKTPUKH W TIOJYIPOBOJHUKH. 3aKOH  COXPaHCHHSI
AIIEKTPUYECKOTO 3apsija.
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BsaumopeiictBue 3apsa0B. 3akoH KyiioHa. ToueuyHbli 3IEKTPUYECKUI 3aps.
Onextpuyeckoe mnose. Hamnpskx€HHOCTh 3iieKTpuyeckoro mnois. IIpuHiun
CYNEPIIO3ULIUNA JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTO
IOJISL.

PaGoTa cun anekrpoctaTudeckoro moJjs. [lorennuan. Pa3HoCTh MOTEHIIUATIOB.
[IpOBOOHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHYECKOM Tnoie. [luanexkrpuueckas
IIPOHUIIAEMOCTb.

OnexkrpoémkocTb. KoHeHcaTop. DNEKTPOEMKOCTh INIOCKOTO KOHAECHCATOpa.
DHeprus 3apsHKEHHOTO KOHJIEHCATopa.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOII,
AIEKTPOMETpP, DBJEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOIMPOBAJIBHBIN anmapar, CTpyWHbINA IPUHTEP.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoenicTBrue HadIEKTPU3OBAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM II0JIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAIH
IUTACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

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

ONEKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Ncrounnku Toka. Crna Toka. [IocTosSHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDxoyms—Jlenma. MommHOCT
AIIEKTPUYECKOTO TOKA.

DJIEKTPOBUXKYILAsI CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3axoH Oma a1 OTHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. Kopotkoe 3aMmbIkaHue.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJIEHUS] METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYEeCKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpoBOIHUKWY. CobOcTBeHHas U IIpUMECHas IIPOBOJAUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.
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OnexkTpuyeckuid TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnekTpuyeckuid TOK B rasax. CamMoCTOATENBHBIA M HECAMOCTOSTEIIBHBIN
pa3psa. Momuus. [Inazma.

TexHHUYecKue YCTpPOMCTBAa M NPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOJIHUKOBBIN 1101, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUibl TOKA U HANPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CcHibl. KOpoTkoe 3ambIKaHHe
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

W ckpoBoi paspsii ¥ IPOBOJMMOCTD BO3yXa.

OOHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIEKTPOABUKYILEH CHIIbI UCTOYHHKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue anextposusa.

MexnpeaMeTHbie CBSA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISIETCS C
Y4ETOM COAEPIKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUuS,
napabona, runep0oiia, UxX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddys3usi, ocMoc,
TEII00OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpEIayH, TEIJIOBOE PAaBHOBECHE),
AIEKTPUYECKUE SIBJICHUS B AKUBOM MPUPOJIE.
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Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCAa, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, KUJIKOCTEU U Ta30B,
AJEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJICKTPOJUTHYECKAS  JAUCCOLMAINS,
rajbBaHHUKa.

l'eoepaghus: BNaXXHOCTh BO3/IyXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBMXKEHUN C HCIOJIb30BAHHMEM MEXaHU3MOB,
y4€T TPEHHUS B TEXHUKE, MOIIIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIpyrue), JABUTATEIh BHYTPEHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUU
MOJy4YEHUs COBPEMEHHBIX MAaTE€PUAIIOB, B TOM YHCJIE HAHOMATECPUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KCEpOKC, CTpYUHBIN MIPUHTEDP, AJIEKTPOHATPEBATEIbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TaTbBAHHKA.

11 KJIACC
Paznen 4. DaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUSA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBME NOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUMU. [[pUHIIMTI Cyneprno3uMK MarHUTHBIX MOJIEH.
Jluvann MarHuTHOW WHAYKIMU. KapTuHa JNMHUKA MAarHUTHOM WHIAYKLIHUM T10JIS
MOCTOSTHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWAH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoielicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIIPaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HalpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
MHAYKUUAHW. OJIEKTPOABIKYIAs CWia HWHAYKUUW. 3aKOH HJIEKTPOMArHUTHOU
nHaykunu Papazes.

BuxpeBoe »siekTpuyeckoe TmoJsie. ODJIEKTPOJBIKYIIAS CUla WHIYKIUU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh. SIBJE€HHME CAMOMHIYKIMU. OJICKTPOABWKYILAS  CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.
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TexHuuecKkue yCTpoWcTBa M MNPAKTUYECKOE NPUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YaCTHUL, MHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKIUYA MAarHATHOTO MOJIA.

B3anmoseiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Amrnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SBneHue 3NIeKTPOMAarHUTHOW UHYKUHUU.

[IpaBuio Jlenua.

3aBUCUMOCTD 3JICKTPOABUKYILEH CHIIBI MHAYKIUU OT CKOPOCTU HW3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

M3yyeHne MarHuTHOTO IOJIS1 KaTyIIKH C TOKOM.

HccnenoBanue 1eHCTBHS MOCTOSTHHOTO MarHUTA Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXAaHMYECKHE  KOJIe€OaHMU.
["apmonnyeckue konedanus. [lepumon, wacrora, ammumryga u ($aza KoieOaHUU.
[IpyXrHHBIN MassTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHne sHepruu Npu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJCANTbHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJeOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
SHEPrUM B UJICATHHOM KOJIE0ATEIIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroummx KojeOaHusAX. BrIHyX/IeHHbIE MEXaHUUECKHE
KojeOanus. Pezonanc. BeIHyKeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMUsl.

[lepemennplii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHWCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpancopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
HHEPrur. DKOJOTHUUYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, T€HEPATOP MIEPEMEHHOTIO TOKA, IMHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

Halmronenue 3atyxaromux KojaeOaHuu.

HccnenoBanre CBONCTB BBIHYKJICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuunorpaMMbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSKEHUST OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJICOaHUMH.

Pe3oHaHC mpuU MOCIENOBATEIIBHOM COEAWMHEHUU pPE3UCTOpa, KATYIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens THHUYN DIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTH U Macchl Ipy3a.

HccnenoBanne nepeMeHHOTO TOKa B LIEMH U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJICHCATOpa, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpaHenus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. I[lomepeyHble W MPOAOJBbHBIE BOJIHBI.
HNuTtepdepenius u nudpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIyYEHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XXEHUE, MPEJOMIICHUE, MOspu3aIus, nudpaxius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3MeKTpPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI pagUOCBSI3U U TeNeBUACHUS. Pannonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIBI.

TexHuyeckue yCTPOMCTBa M TMPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBas AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHNE OTIEPEUHBIX U TIPOIOJILHBIX BOJIH.

KomneOGmromeecs Te10 Kak UCTOYHUK 3BYKa.

HaOmronenre oTpakeHus U mpesIoMIICHUs] MEXaHUYECKHUX BOJIH.
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Hab6mronenune naTepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabGmronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccenenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEIIOMIICHHE,
noJisipu3anus, 1udpaxkius, HHTepepeHIINs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu cBera. ToueyHbld ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil Yroa MOJHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

Cobuparoniyie 1 paccerBarolye TuH3bl. ToHkas TnH3a. DOKyCcHOE paccTosIHUE
U omnTHYecKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUpAIOIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTtepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcaoBUe HaOIIOACHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpOWCTBAa M NPAKTHUYECKOE TMPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUSI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMIICHUE CBETa.
OnTtuyeckue mpruodopHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB U300pKEHUHN B JIMH3AX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

Hab6mronenune nudpakxium crera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOIILIO MPU3MBI.
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[Toy4yenue ciexTpa ¢ mMOMOIIBIO AUGPAKIIMOHHON PEIIETKH.
Habnronenue noasipusaluuy CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul
W3MepeHne noka3aress NpesioMJICHUs CTEKIIa.
HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznen 6. OCHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHuIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKHU. [locTyaTel criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBETa B BAaKyyMe,
IPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b MaccChl C SHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ORMUKU

®otonsl. opmyna [1nanka cBsizu 3Hepru (OTOHA C €T0 YACTOTOM. DHEPTHUs
Y UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dborodddexra. YpaBHenue DiinHmreitHa s Gorordpdekxra. «KpacHas rpaHuia
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MPUMEHEHUEe: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1orh(dHeKT Ha yCTaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhdEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
IlmanerapHas Mmogmens aroMma. lloctynatel bopa. M3nydenue u moriomnieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bunel
cniekTpoB. CIIeKTp ypOBHEM SHEPTUH aTOMa BOJAOPO/IA.
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BousHoBbIe cBOlicTBa yactull. Bosnbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
JyaJI3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.
TexHuyecknue yCTpOHCTBAa M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul
Habnrofgenue TMHeHyaToro CexTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpPOeHHUS sAnpa. OTKpwITHE
paaroakTuBHOCTH. OnbITH Pe3epdopa o onpeneneHnto coctaBa paJuoakTUBHOTO
manyuenus.  CpoiictBa  anbda-, Oera-, ramMma-uziaydeHus.  BrausiHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens sipa [eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oronsr.
Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3IIy4eHHE. 3aKOH PaIMOAKTUBHOIO paclaja.
OHeprus CBA3M HYKJIOHOB B sifpe. SaepHbie cuibl. JledekT macchl spa.
S nepHble peakunu. JleneHne u CUHTES sIEP.
SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W HEPCHIEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.
MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
@dyHIaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.
TexHuyeckue yCcTpoucTBa U NMPAKTUYECKOE TPUMEHEHUE: TO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3NPYIOIINX YACTHULL.
Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul
HccnenoBanrie TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Dranbl pa3BUTHs acTpoHOMUH. [IpUKIagHOE U MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.
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Bun 3Bé3mnoro HebGa. Co3Be3aus, sipKkue 3BE3IBI, IUIAHETHI, UX BUIUMOE
JBUKCHHE.

ConneuHas cucrema.

Connue. ConHeuHass akTWBHOCTb. Mctounuk sHepruum CosHLIA M 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlnarpamMma «CHEKTpaJbHBIA Kilacc —
CBETUMOCTB». 3BE3bl TJIaBHOM NOCIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JIsI 3BE3] TJIABHOM IOCJIENOBATENbHOCTH. BHyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3]. DTaNbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenne n nBukeHue ConHia B
['amaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
TaJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpmoro B3psiBa. PenmukToBOE M3TydEHHUE.

Macmtabnas crpykrypa Beenennoid. MeTaranakTuka.

Hepeménnble mpo0aemMbl aCTPOHOMHUHU.

Yyenuueckue nabnooenus

HabmoieHust HeBOOPYKEHHBIM TJ1a30M C MCHOJIb30BAaHUEM KOMIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONPENENICHUs MOJO0XKEHUS HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEeBEPHOro MOJyIIapus U IPKUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeuynoro [lyru.

O6o0maromniee MOBTOPEHUE

Ponp ¢u3uku W acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeIbHOCTH YEI0BEKa, pOJib U MECTO (DU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpA, pOJib (PU3HUECKOW TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NIECKON KapTUHE MHUPA, MECTO (PU3NUYECKOMN
KapTUHBl MHUpa B O0IIeM psSAy COBPEMEHHBIX €CTECTBEHHO-HAy4YHBIX
MPEJICTABJICHUIN O MPUPO/IE.

MexnpeaMeTHble CBSA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsIETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MAaTeMaTHKH,
Ouonoruu, XMMUM, reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX NMPOEKUHUH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
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MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
oTpe/ieNieHUE IIIOMAAH MIOCKUX (GUTYp B 00bEMA Tell.

buonoeusa: »nektpuueckue sBICHUS B JKUBOW MpUPOJE, KoyieOaTeabHbIC
JBIKEHUS B SKMBOW MPUPOJIC, ONTHUYECKUE SIBJICHUS B KMBOU MpUpojie, NEHCTBUE
paJualuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAsE CTPYKTypa TBEPABIX
TeJ, MEXaHW3Mbl 00pa30BaHUS KPUCTALTMYECKON pEeIETKU, CIEKTPATbHbIN aHaIU3.

l'eocpagusa: wmarHuTHBIE TIONIOCAa 3€MJIM, 3aJIeKd MArHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHAWA 3JEKTPOINEpENady, TEHEpaTop NEPEMEHHOro TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pajaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA,
coJiIHEeYHasi barapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

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

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0IKHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOyYarolmuXcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, 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) IaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPAKITAHCKON UIEHTUIHOCTH, TATPUOTU3MA,

LIECHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA,
pUCyIIero PU3nYecKoit HayKe;
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5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaMm MpodhecCHOHATbHON IEesSTEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynyien mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTUYECKOW KYJNbTYPhl, OCO3HAHHE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUIM B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YyCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacUIMpEHHE OMNbITAa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs (PU3UKHU OCYILIECTBIISTh IPOEKTHYIO U UCCIIEOBATEIBCKYIO 1EATEIbHOCTD
WHIUBUYaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUYeOHbIE el CTBUS
ba3oBble JJornyeckune AelcTBUA:
CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIU ACATCIBHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJISITH  3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
bU3NYECKUX SIBICHUSIX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJIEMbI ¢ YU4E€TOM aHajIu3a UMEIOITUXCS
MaTEpPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIILHOCTD, OIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPAMHUPOBATH U BHITIOIHATH PA0OTY B YCJIOBUSX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HCHHBIX TTPOOJIEM.
ba3zoBble ucciaenoBarebCKkue JAeiicTBHA.
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BJIAJETh HAay4YHOW TEPMUHOJOTUEHN, KIIFOUEBBIMH MOHATHUSAMU M METOJAMH
buznueckoil HayKu;

BJIa/IE€Th HaBbIKAaMHU y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHON AESITENbHOCTH
B 00J1aCTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAQ/JE€Th BUAAMU JIEATEIBHOCTU 110 IMOJIYYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YUCJIE IPU CO3JaHUM YU€OHBIX IIPOEKTOB B 00J1acTH (PU3HKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JJIs J0Ka3aTeIbCTBAa CBOMX
YTBEP>KJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh MEPEHOCUTh 3HaHWA 10 (HU3MKE B NPAKTUYECKYIO O0OJaCTh
KU3HEIEATEIIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00acTei;

BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTb OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHUs] MHPOpMauu (U3HUECKOTO COAECpPKaHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIISATh IIOMCK, aHaJIM3,
CUCTEMAaTH3alUI0 U HWHTEPIPETAlNi0 MHPOPMAlMU pPa3IMYHBIX BUIOB U (opm
MIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh  CPEICTBa  MH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUI B PELIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3alMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBaHUI SPrOHOMUKH, TEXHUKU 0€30IaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, MPaBOBBIX M ATHYECKUX HOPM, HOPM HH(MOPMALMOHHOU
0e301acHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
y4€TOM Ha3zHaYeHMsI HTHPOPMAIUH U LEJIEBON ayAUTOPHUHU, BHIOMPAs ONTUMAIIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTUu3alllu.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe N1elCTBHA:
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OCYIIECTBJISATH OOIICHHE HA YPOKax (DH3UKH U BO BHE-YPOUHOU A TETHHOCTH;

pacmo3HaBaTh TMPEANOCBUIKA  KOH(MIUKTHBIX CUTyallid MW CMATYaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3J1ararb CBOIO TOYKY 3PEHHUS C HUCIIOJIb30BaHUEM
S3BIKOBBIX CPE/ICTB;

MOHMMATh W KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C Y4€TOM OOIIuX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

NPUHUMATh €M  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpeieniarTh poju ¢ Y4ETOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOLIUI
pe3yJbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTh HOBBIE TPOEKTHI, OLEHMBAaTh UJEHW C TO3UIMUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHUE B Pa3IMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
(GU3UKM W aCTPOHOMUH, BBISIBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 0O0JaCTH
(bU3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;
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BJaJ€Th HABBIKAMU  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHHUSA
COBEpIIAEMBbIX JEHCTBHM M MBICIUTENBHBIX MPOILECCOB, HX pE3yJNbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUN ISl OLIEHKH CUTYyallH, BIOOpa BEPHOIO
peleHus;

yYMETh OLICHUBAaTh PHCKH U CBOEBPEMEHHO NPUHUMATH pEIICHUS MO HX
CHIKEHUIO;

OPUHUMATh MOTUBBI W apryMEHTbl JPYIMX IpU aHAJIU3€ pe3yJbTaToB
NESTEIIbHOCTH;

IPUHUMATH ce0sl, MTOHUMAasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apTyMEHThl JPYTHX TpPU aHalu3e pPe3ybTaToB
JeSITEIIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKH.

B mporiecce mocTikeHUS TMYHOCTHBIX PE3yIbTaTOB OCBOCHHS MPOTPAMMBI T10
bu3uke Ig  YpPOBHS CpeaHero ooOmero o0pa3oBaHUs Yy 0O0ydYaroluxcs
COBEPIIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, Ipenoararoun
c(OPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHUSA COOCTBEHHOW 3MOIMOHAIBLHOU C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMsI, BKIIIOYAIOLIETO CAMOKOHTpPOJb, YMEHHE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IMOBEACHHME, CIIOCOOHOCTh aIalTUPOBAaThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCrexy, ONTHMHU3M, WHHUIIMATUBHOCTh, YMEHHE NEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIFHBIX HABBIKOB, BKIIOYAIOIINX CTOCOOHOCThH BHICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI
K koniry o0yuenus B 10 kiaacce mpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIIBHOCTH JIIOIEH;
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YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKHX MOJEICH:
MaTepHaibHas TOYKa, MHEPIIHAIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
UJeaabHbINA ra3, MOJCIN CTPOCHHUS Ta30B, KUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3apsJi IPU pelIeHuH (PU3NUECKuX 3ajay;

pacro3HaBaTh (pU3NUECKUE SIBICHUA (MPOIECCHl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHI: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHUE,
CBOOOJ/IHOE TIaJIeHUE TeJ, JBM)KCHHUE MO OKPY>KHOCTH, MHEPIIHS, B3aMMOJICHCTBHE
ten, auddys3us, OpOyHOBCKOE JIBUKEHHE, CTPOCHHUE KUIAKOCTEH W TBEPIBIX Tell,
U3MEHEeHHEe O00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
UCIIapEeHHUE, KOHJCHCAIMS, IUJIABJIICHUE, KPUCTAIIM3AIUs, KUIICHHE, BIAXXHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MpU €ro HarpeBaHUU B 3aKPHITOM COCY/IE,
CBSI3b MEXY IapaMeTpaMM COCTOSHHUA Ta3a B M30MPOIECCAX, DJICKTPU3ALMS TE,
B3aUMOJICHCTBUE 3aPS/I0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (U3UYECKHE BEIUYUHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHEe, CKOPOCTb, YCKOpPEHHE, Macca Teja, CHIIa,
MMIYJIbC TeJIa, KWHETUYECKas dHEPrusi, MOTCHIMAIbHAA DHEPTUs, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh;, IIPH OMNHCAHUMU TMPABHUIBHO TPaKTOBAaTh
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHHS M EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUMHY C JAPYTUMU
BEJIUYHMHAMM;

ONHUCHIBaTh M3YYEHHBIC TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YS (U3MYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi PHEPrys XaOTUYECKOTO JBIKCHUS MOJICKYJ, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJHWYECTBO TEIUIOTHI, BHYTPEHHSSI SHEprusi, padbora rasa,
KO3(pGUIIMEHT TOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKHH CMBICT HCMOJb3yeMbIX BEIMYMH, HX
o00O3Ha4YeHUsT U EIUHMIIBI, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3yYEHHBIC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJICKTPUUCCKUIN 3apsi,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUAN, Pa3HOCTh MOTEHIIMAJIOB;
NPy OMUCAHUM TIPABWJIBHO TPAKTOBAaTh (UBUYECKUN CMBICIT HCMOJIb3yEMBbIX
BEJIMUMH, UX OOO3HAYEHUsS] W EIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMH BETUYUMHAMU,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3Ys (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXPaHEHUs] MEXaHMYECKOW DHEPryuu, 3aKOH COXPAHEHHUS UMITYJIbCa,
MPUHIUAN CYNEPHO3UIUA CHJI, TPUHIUIT PABHOIMPABUS HHEPLUHUATBHBIX CHUCTEM
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oTcuéTa, MOJIEKYJSIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHUS BEIIEeCTBAa, Ta30BbHIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JABUKEHUS MOJICKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUECKOro 3apsijga, 3akoH KyloHa, Mpu ATOM pa3ivyarh CIOBECHYIO
(GOpMyYTUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BHIPAKEHUE W yCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE IIPUHIIMIIBI IEUCTBUS MAILIMH, TIPUOOPOB U TEXHUYECKUX
YCTPOMCTB; paznuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmyHpoBaTh MpoOIEeMy/3a/1ady U THIOTE3y YUeOHOI0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUs, POBOJAUTH OMBIT U (OPMYITUPOBATH
BEIBOJIBL;

OCYIIECTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
ATOM BBIOMpaTh ONTHMAJBHBIH CIOCOO W3MEPEHHUS M WCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIY  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCUPOBATH PE3YNHTATHI MOJTYICHHONW 3aBUCUMOCTH (PM3NUECKUX BEJTUYNH B BUJIC
TabnuIl ¥ rpauKOB, AEJIaTh BHIBOJIBI M0 Pe3yJIbTaTaM UCCIEIOBAHMS;

coOJI01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHMEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
o0opyIoBaHUS;

pemarh pacuéTHble 3aJaydl C SIBHO 3aJaHHON (U3MYECKOW MOJENbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCIOBHS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NYECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOaMMBIC I €€ PEIICHHs, TPOBOJIUTh PACUYEThl M OICHUBATH PEATBHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3UUCCKON BEIIMUUHBI,

peraTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue SBICHUS;

WCITOJIB30BATh ITPH PEIICHUH YYCOHBIX 33]1a4 COBPEMEHHBIC HH(POPMAITMOHHBIC
TEXHOJIOTUH [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIMN U TPECTABICHUS
y4eOHON ¥ HAy4YHO-TIOMYJISIpHON WHGOPMAIMK, TOJMYYECHHOW W3 Pa3InYHBIX
WCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOTy4aeMyIo HH(POpMAIINIO;
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MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BICHEHHE IIPOLIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTUE TEXHUKU
U TEXHOJIOTHM;

UCII0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrniedyeHnss O€30MACHOCTH TMPH OOpalIeHUH ¢ MpHOOpaMU U TEXHUUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOIIEH CpelIe;

paboTathb B TpYIINE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbI, PAMOHAIBHO pacHpenessiTh OO0SI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYALMSX, aJICKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIIEHUE pACCMATPUBAEMOM MTPOOIIEMBI.

K xonity o6yuenus B 11 kiacce nmpeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEYHBIN JEKTPUUECKUI 3apsii, Jy4Y CBETa, TOUEUHbII UCTOYHHUK CBETA, s/IepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siApa MpH PEHIeHUH (PU3NYECKUX
3a/1ay;

pacrno3HaBaTh (puU3MUECKHUE SIBJICHUS (TIPOIECChI) U OOBIICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBME MArHUTHOTO TIOJNS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMATrHUTHBIE KOJeOaHWus U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJSpU3alMs CBETa, JUCIEpPCUs CBETa,
dbotoanekTpudeckuii 3Pdext (poToaddhexT), CBeTOBOE AaBleHNUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYCCTBEHHas
PaINOaKTUBHOCTb;

OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W
AIIEKTPOMArHUTHBIE $IBJIEHUS (TIPOLECCHI), MCHOJB3YysS (DU3UUYECKUE BEIMYMHBIL:
NEKTPUYECKUIN 3apsjl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KATYUIKHA, YHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOrO IMOJIeH, MEepHoJ U 4YacToTa
KojeOaHuii B KoyiebaTeIbHOM KOHTYpE, 3apsijl M CWiIa ToKa B IIpolecce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CWUJIa JIMH3BI, MPU ONHUCAHUHA TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, MX OO0O3HAUYeHHs U EAUHMIIBI, YKa3bIBaTh
(bopMyIIbL, CBSA3BIBAIONINE JAHHYIO (PU3UUECKYIO BETUYMHY C APYTUMH BETMYMHAMU;

OMUCHIBATh HW3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOLECCHI, HCIOIb3Ys
bu3MYecKue BEIMYHUHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPHOJI MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SI7IEp, MPU ONUCAHWU TMPABUIBHO TPAKTOBaTh (PU3MYECKHUI CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUMHBI,

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MapaIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—J/IeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, mocryiaTtel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Ipyu 3TOM pasjinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YyCJIOBUS (TpaHUIlbl, OOJACTH)
MPUMEHHUMOCTH;

ONpENIENIATh HAIIPABIICHHE BEKTOPA UHIYKIIMH MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CuJIbl Amniepa u cuibl JIopeHia;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmyrpoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEIJIOKEHHOTO 000pYy10BaHUs1, TPOBOJIUTH OMBIT U (POPMYJIUPOBATH
BBIBO/IbI;

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

HCCIIEI0OBATh 3aBUCUMOCTH (DM3UYECKUX BEJIMUUH C UCTIOJIb30BAHUEM TIPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAC TAOMUI[ U TpaduKoB,
JIeJIaTh BBIBO/IBI IO pe3yJIbTaTaM UCCIEIOBAHUS;

coOJiro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
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JESATSIIBHOCTH C WCIOJIb30BAHUEM H3MEPHUTEIIbHBIX YCTPOWCTB M JTAOOPATOPHOTO
000pyIOBaHUS;

pemiath pacuéTHbIC 3aJaddl C SBHO 3aJaHHOW (DU3MUECKOH MOJIENbIO,
UCTIONB3Ys (PU3MUeCKHe 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCIOBHSA 3a/1a4u
BBIOMpaTh (PU3UUCCKYIO MOJCIb, BBIACIATh (DHU3UUCCKHE BEITUYHHBI B (HOPMYIIH,
HEOOXOUMBIC JUIs € PEIICHHUs, MPOBOJIUTH PAcU€Thl M OIICHWBATh PEATLHOCTH
MIOJTyYE€HHOTO 3HaUCHHUs (PU3MUECKON BEIINIMHBI;

pelaTh KaueCTBEHHBIC 3a7aU: BRICTPAUBATh JIOTUYECKU HEMPOTHBOPEUHBYIO
IIETIOYKY PACCYXJICHUW C OMOpOH Ha H3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPH PEIICHUH YICOHBIX 3a]1a4 COBpEMEHHBIC MH()OPMAITMOHHBIC
TEXHOJIOTHH JUIsI TIOUCKA, CTPYKTYpUPOBAHUS, UHTEPIIPETAIUNA U TIPEICTABICHUS
y4eOHOW W HAayYHO-TIOMYJIAPHOW WH(GOPMAIIUU, TOJYYCHHONH W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUICCKU aHAJIM3UPOBATH MOJTydaeMyI0 HH(POPMAIIUIO;

OOBSCHATh TPHHIMIIBI JCHCTBUS MAaIllMH, NPUOOPOB W TEXHUYCCKHX
YCTPOWCTB, Pa3inyarh YCIOBUS MX 0€30MaCHOTO MCIOJIb30BAHUS B IMMOBCEIHEBHOM
XKU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHCHHE IPOIIECCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TCOPETUUECKUE 3HAHUS 110 (U3HKE B TOBCSTHCBHOM JKU3HH IS
oOecrieueHus: 0E30MAaCHOCTH TMpU OOpaleHuu ¢ TpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TpYyIIC C BBINOJHCHHEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPyNIbl, pPANUOHAIBHO PpACHpPEleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYyaIlHsIX, aJcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB IPYIIIBI B PEIICHUE paCCMaTPUBACMON TIPOOJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM ungppoBbIe
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Pazgen 1. PU3UKA U METOIbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Uroro no pazneny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Apmaminca ! https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnnorexka [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 bubnnorexka [JOK

da3oBbIe Mepexoabl
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Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
4.1 1
DEKTpOCTaTHKA 0 https://m.edsoo0.ru/7f41bf72
4 [TocTosiHHBIM 31eKTpUYeCcKUil TOK. TOKHU B 12 bubmumoreka [IOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KITACC

KoauvecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne ii/m P Kontpoabnbie  IlpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnnoreka [JOK
11 11 1 3
WHIYKIUSA https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbIE 9 1 bubnuorexa [JOK
' KosIeOaHusI https://m.edsoo.ru/7f41c97c
MexaHU4eCKHE U AIEKTPOMArHUTHBIE 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
Uroro no pazaeny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnunorexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOU ONTUKH 6 bubmorexa [JOK

https://m.edsoo.ru/7f41c97c
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bubmuorexa [JOK
4.2 4
Crpoetite atoma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
43 Atomtioe szpo > https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Paznea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngi;;fg;gﬁ};fﬂcgk
Uroro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE IOBTOPEHHUE

6.1 O6o6miaromniee IOBTOPEHHE 4 Et?r?;:lll//lr?:;(szgroullif4lc97c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Jara
Ne uudgposbie
Tema ypoxka KonTposabHubie IIpakTHyeckne  HM3Yy4YeHH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI A
pecypcsbl
®dusnka — HayKa O IpPHUPOJE.

1 Hayunrie MeT(})]I[I)I HO?I,)H;HI/I}I 1 buGnuorexa [IOK

Y https://m.edsoo.ru/ff0c32e2
OKPYXKAaloIIero Mupa
Posb 1 MecTo ¢uzuku B

5 dbopMHUpPOBaHUH COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4HOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHnn4eckoe JBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHUYECKOTO 1 bubmuoreka [IOK
nBwxkenus. [lepememenue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpPEHHUE

4 PaBHOMEpHOE NpAMONMHENHOE 1 bubmuoteka [IOK
JIBHKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPAMOJIMHEWHOE 1 bubmmnoreka HOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubnnorexa [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

. bubmuoreka [{OK

7 JIBr>KeHne MaTepuaabHOM TOYKH 110 1

OKPYXHOCTH

https://m.edsoo.ru/ffOc3ada
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[IpuHLIHAII OTHOCUTENBHOCTH

8 lanunes. UnepuuanbHbie CUCTEMBI bubnmorexa HOK
g https://m.edsoo.ru/ffOc3be8
orcyeta. IlepBblii 3akoH HeroToHA
Macca tena. Cuna. [Ipuniun
9 cynepno3uiuu cui. Bropoii 3akon bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuanbHOM TOUKH

10 Tpernii 3akoH HproToHa 1151 bubmmoreka [JOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 Tsokectu. [lepBas kocMudeckas bubmmorexa [IOK

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

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdunuent

13 TpeHus. Cuiia COnpoOTUBIIEHUS ITPU bubnmnorexa [JOK
JIBIDKEHUH TEJ1a B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[locTynarenbHOE U BpaliaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPIOTO bubnnorexa [JOK
tesa. MoMeHT cuiibl. [liteuo cussl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHs TBEPOTO TesIa
HMitynsc MaTepUallbHON TOUYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTuBHOE IBUKEHHE

16 PaboTa 1 MOIIIHOCTH CHJIBI. but6mmorekxa [IOK

Kunernueckas OHEPIUia

37
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17

18

MatepHuaabHON ToukH. Teopema 06
N3MEHECHHN KMHETHISCKOMH SHCPIUun

[ToTeHumanbHas SHEPrUsl.
[ToTeHumanbHas HEPrus ynpyro
1e(OPMHUPOBAHHOM MTPY>KUHBL.
ITorennmaneHas 3HEPrUs TENA
BOJIN3M TOBEPXHOCTH 3EMITH

[ToreHunanbHbIE U
HEenoTeHUUaNbHble CUIIbl. CBs3b
paboThl HEMOTEHLIUATIBHBIX CUJI C
U3MEHEHUEM MEXaHU4YECKON IHEPTrUn
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YJHEPTUn

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c461a

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

19

JlaGopaTopHnas pabota
«HMccnenoBanue cBsizu pabOThI CHIIBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUHU TeJa Ha IpUMepe
pacTsDKEHUS PE3UHOBOTO KTy Tay

20

21

22

KonTponbhas pabota mo Teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHUS B MEXAHUKE»

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
TeopuH. bpoyHOBCKOE ABUKEHUE.

Hudbdysus

XapakTtep JBUKEHUS U
B3aMMOJEMCTBHSI YAaCTHL] BELLIECTBA.

38

bubnmorexa LIOK
https://m.edsoo.ru/ff0c4b74

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?2
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23

24

Mogenu cTpoeHUs Ta30B, JKUJIKOCTEH
Y TBEPABIX TEI

Macca mounekyin. KonudectBo
BemlecTBa. [locrosnnas ABoraapo
TermoBoe paBHOBecue. TemnepaTrypa
u e€ uzmepenue. lllkana remneparyp
Lenscus

25

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBueHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

27

AOcomoTHas TemrepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUn
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ["a30BbI€ 3aKOHBI

bubnuoreka [{OK
https://m.edsoo.ru/ff0c511e

28

JlaGopaTtopHnast pabora
«Hccnenosanue 3aBUCUMOCTH
MEX]y TTapaMeTpaMu COCTOSTHUS
pa3pekeHHOT0 raza»

29

30

W3onpoueccsl B M€aIbHOM ra3e U
uX rpaduueckoe npeacTaBieHue

BuyTpenHss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3menenns. KonmdecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrus OJJTHOATOMHOTO UAEATbHOIO
rasa

bubmmoteka IIOK
https://m.edsoo.ru/ff0c570e

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5952

31

Bunae! Tennonepenaun

39

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36
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VY nenbHas TEIUIOEMKOCTE BEIIECTBA.

KomnuecTBo TemuoTsl npu

bubnunorexa LIOK

32
teronepenaye. AnnadaTHbIi https://m.edsoo.ru/ff0c5¢c36
nporiecc
33 IIepBblil 3aKOH TEPMOAMHAMUKY U bubnuoreka [JOK
€ro NPUMEHEHUE K U30IPOLIECCaM https://m.edsoo.ru/ff0c5efc
HeoOpaTiMoCTh MPOIeccoB B
34 npupoje. Bropoii 3akoH bubmorexa LOK
prposie. BIop https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHU
35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TEIJIOBOM MallIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOTHYECKHE TPOOIEMbI
TETUIOIHEPTETHKH
O06o0mamuil ypox
38 <<M0JII:K nIﬂH HaZI?bI/I?,I/IKa OcHOBBI bubmorexa LOK
Yp ’ https://m.edsoo.ru/ff0c6938
TEPMOJTUHAMHUKH
KonTponbHas padbora no teme
39 «Monexynspraast pusuka. OCHOBEI 1 bubmorexa HOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKID
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmuoteka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3AyXa. HackllieHHbIH Bubmmorexa [IOK
AY%a: - https://m.edsoo.ru/ff0c64d8
nap
42 Tépnoe Teno. Kpucrammueckne n bu6muoreka [JOK

aMmopdHbIe Tena. AHU30TPOIIHS

40

https://m.edsoo.ru/ffOc65f0
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CBOWCTB KpHUCTAJLIOB. JKuakue
Kkpuctayibl. CoBpeMEHHbIE
MaTepuabl

[InaBnenne n KpucTaJuiu3anusi.

bu6nmoreka [IOK

43 Y enbHas TEIUIOTA IUIABICHHUSL.
ASIBIAA TETLIOTA TLIARICHIA https://m.eds00.ru/ff0c6708
CybOnumarust
bub6nmoreka [IOK
44 YpaBHEeHHE TEIIOBOTO OanaHca
PABHEHHE TEIUIoBor t https://m.edsoo.ru/ff0c6820
DneKkTpu3zanus Tei. DNeKTPUIECKUn
45 3apsn. JIBa BHIa SJIEKTPUYCCKHUX bubmorexa [JOK
AL a p https://m.edsoo.ru/ff0c6bcc
3apsIoB
[TpoBOTHUKH, TUATIEKTPUKH H
46 n(?n HﬂOBO HIfKI/I 3a1ff))H bubmmorexa [IOK
YHPOBOA ] https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs JICKTPUUIECKOTO 3apsiia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. TodeuHbli 251eKTpUYECKUN bubmorexa LOK
Y ' P https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpssk€HHOCTB 2IEKTPUIECKOTO
48 nosist. [IpuHIMn cynepnosunun bubmmnoreka HOK
ANEKTPUYECKUX MoJeH. JInann https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit 37eKTpOCTaTHIECKOTO
49 oy, [Torenmman. PasHocTh bubmorexa HOK
] . https://m.edsoo.ru/ff0c6f00
MOTCHI[HAJIOB
[TpoBOTHHMKY W AUDIICKTPUKHU B
PoBoa A P bubmuoreka [{OK
50 AIIEKTPOCTATUYECKOM IIOJIE.

JII/IBJ'IeKTpI/IIIGCKaﬂ MIPOHUITACMOCTD

https://m.edsoo.ru/ff0c7018
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https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c6ce4
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https://m.edsoo.ru/ff0c7018

51

OnexrpoéMkocTs. Konnencarop

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOT0 KOH/IeHcaTopa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

JlabopaTtopHast pabota "HU3mepenue
IIEKTPOEMKOCTH KOHEeHcaTopa"

[TpuHIMT NEHCTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOMTUPOBAILHOT'O
amrmapara, CTpyWHOTro puHTepa.
DINeKTpOCTaTUYECKas 3allIHTa.
3azeMyIeHHE SIIEKTPOIPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [I0CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma ist
yJacTKa Ienu

[TocnenoBarenpHOE, MapaiedbHOE,
CMEIIaHHOE COSANHEHHE
MPOBOJIHUKOB. JIaGopaTropHas
paborta «M3yueHnue cMenanHoro
COCIMHEHUS PE3UCTOPOBY

PaboTa 1 MOLITHOCTH 3JEKTPUUECKOTO
ToKa. 3akoH J[oymnsa-Jlenna

3axon OMa A1 OJTHOM (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora

42

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c74f0

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

«M3mepenne D/1C ncrtouHuka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUS

:‘)J'IGKTpOHHaﬂ IMPpOBOAUMOCTD
TBépI[BIX METaJUIOB. 3aBUCUMOCTh

59 COINPOTUBIICHUS METAIIJIOB OT
temiiepaTypbl. CBEpXIIPOBOIUMOCTh

60 DJIEKTPUUYECKU TOK B BaKyyMe.
CBoiiCcTBA 3JIEKTPOHHBIX ITYYKOB
[TonynpoBoaHUKH, UX COOCTBEHHAS

61 U IPUMECHAs TPOBOIUMOCT. bubmmoreka [JOK
CaoiicTBa p—N-nepexoja. https://m.edsoo.ru/ffOc84ae
[TomrynpoBOIHUKOBBIE TPUOOPHI
DIIEKTPUUYECKHI TOK B paCTBOpax U

62 paciuiaBax 3JeKTPOJIUTOB. Bbu6motreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DnexTponauns
DIIeKTPUUYECKHI TOK B Ta3ax.

63 CamocTosITeTbHbIN 1 bubmuoreka [JOK
HECAMOCTOSITEBHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DnexTpuueckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubmuoreka [IOK
npuMmeHenune. [IpaBuna TeXHUKN https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH

65 O6o0mamuil ypox bubnmnorexa [JOK
«DIIEKTPOIMHAMHUKA» https://m.edsoo.ru/ff0c88be

66 KonTtponbHas pabora o Teme 1 bu6muoreka [JOK

«Onektpocrartuka. [TocTosHHBIN

43
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ANEKTpUYECKUi TOK. TOoKkHU B
PA3JIMYHBIX CPpCaAAX»

67 PeszepBHblii ypok. KonTponbHas 1 bubnmnoreka HOK
pabora 1o Teme "DIeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56
PesepBHeIit ypok. O0o0marommmii bubmmoreka [JOK

68 1
ypok no teMam 10 kmacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68 3

[TPOT'PAMME
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11 KJIACC * He peaausyercsi B 2023-2024 yueOHOM roay.

KoanuecTBo yacoB DJIeKTPOHHbIE
[
JI:;H Tema ypoka Beero Kontpoabnbie IIpakTunyeckue i[:;:EHI/Iﬂ :)Ig[?al;zi:fenbﬂue
padoThbI padoThI pecypes:
[TocTostHHBIE MATHUTHI U UX

1 B3anMOJeHCcTBHE. MarHuTHOE MOJIE. 1 bu6mmoreka [IOK
Bektop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHOW MHAYKLIUU
MarauTHoO€e 1oJie MPOBOIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnuorexa [JOK
BzaumopelicTBue mpoBOJHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaGopaTtophast pabora «3yuenue

3 MarHUTHOTO TOJIS KaTyIIKH C 1 1 bubmorexa HOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MArHUTHOTO TOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuoteka [JOK
«Hccnenosanne necTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME MAarHUTHOTO TOJIS Ha
5 JBIKYIIYIOCS 3apSKEHHYIO 1 bubnnorexka [JOK

gactuity. Cuna Jlopenma. Pabora
cusl JlopeHna

45

https://m.edsoo.ru/ff0c9df4
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DJNIeKTpOMAarHuTHasE MHYKIIUS.
[ToTok BEKTOpa MarHUTHOMN
unaykuud. DJ1C uaaykiun. 3akoH
3JIEKTPOMArHUTHON MHIYKIIMH
®dapanes

JlaboparopHas pabota
«HccnenoBaHue SIBICHUS
3HeKTpOMaFHHTHOﬁ WHAYKIOHUN

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

NHnyKTUBHOCTD. SIBIIEHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrusi
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

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

TexHuueckue YCTpOﬁCTBa Hn ux

IMPUMCHCHHUC: ITIOCTOAHHBIC MAaIHUTHI,

AIIEKTPOMArHUTHI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
AJIEMEHTApHBIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o0matomuii ypok « MarHutTHoe
noJie. DNeKTpOMarHuTHas
I/IHJIYKIII/H[»

KonTponbHas pabota mo Teme
«MaramTHOE II0JIE.
BHGKTpOMaFHI/ITHafI HUHAYKIOUSD

CB060,Z[HBIC MCXaHHUYCCKHUC

Kosiebanus. ['apmMoHnUyeckue
KoyiebaHus. YpaBHEHUE

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

bubnmoreka [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06
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https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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13

14

TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue suepruu

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCHMOCTH
neproja MajbIX KoJIeOaHHid rpy3a Ha
HUTH OT JJIUHBI HUTH U MAcCChI
rpy3a»

KonebaTtenbHbIit KOHTYD.
CB00OOAHBIE TEKTPOMArHUTHBIE
KOJICOAHUS B MI€ATHHOM
K0JIeOAaTEIbHOM KOHTYpE. AHAIOTHS
MEXYy MEXaHUUECKUMH U
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bubmuorexa [JOK
https://m.edsoo.ru/ffOch820

15

16

17

®opmyina Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATbHOM
KOJIe0aTeIbHOM KOHTYPE

[TpencraBieHue o 3aTyXaromMxX
KosieOaHusX. BoiHyX/1eHHbIE
MeXaHUUYECKUE KojaeOaHMsl.
Pe3onanc. Beinyx/1eHHbBIE
AIIEKTPOMarHuTHbIE KoeOaHus

IlepeMeHHBIN TOK.
CuHycou1anbHbIN IEPEMEHHBIN TOK.
MoniHoCTh NEPEMEHHOT0 TOKA.
AMIUTATYIHOE U JIEHCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA U HaIPSHKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch9c4

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34
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https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPIUU

19

20

21

22

23

VY CTpoicTBO U MPAKTUUYECKOE
MIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JINHUM 3JIEKTpoIepeaay

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE ANEKTPOIHEPIHHU.
KynbTypa rucnonb3zoBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOM
JKU3HU

MexaHnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
CxopocTb pacnpocTpaHEHUs U
JIMHA BoJIHbL. [lonepeyunsie u
MIPOJIOJTbHBIE BOJTHBI

3Byk. CKOpocCTb 3ByKa. [ poMKOCTB
3ByKa. Beicota ToHa. TemOp 3ByKa
ONEKTPOMAarHUTHBIE BOJIHBI, UX

cBOMCTBA U cKOopocTh. [Ikaa
3JIEKTPOMArHUTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

bubmuorexa [JOK
https://m.edsoo.ru/ffOccab4

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIMTIBI paTHOCBS3U U
teneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokamus

25

Kontponbnas pabora «Konebanus u
BOJTHBI»

bubnmoreka [JOK
https://m.edsoo.ru/ff0cc6f8
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https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpsimonrHENHOE pacpoCTpaHEHUE
CBETa B OJJHOPOJHOM CpeE.

bubmuorexa [JOK

26 ToudeuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
N https://m.edsoo.ru/ffOcd4e0
n300pakeHMI B TUIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe
08 BHYTpPEHHEE OTPa’KEHUE. bubnnoreka [JOK
IIpenenbHbIi yroa noJIHOrO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHEI0 OTPAKEHUS
29 JlaboparopHas padota «3mepenue bubnuorexa [JOK
MoKa3aTelis MPeJIOMJICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzodpaxenuit
30 B inH3e. DopMyIia TOHKON JTMH3BI. bubamorexa LOK
https://m.edsoo.ru/ffOcddle
YBenuyeHue JIMH3bI
JlaGopaTtopHnast pabota
31 «HUccnenoBanne cBOMCTB
M300paXeHUI B TMH3aX»
Hucnepcus ceera. CioxXHbIA COCTaB
32 6enoro csera. L{Bet. JJabopaTopHas
pabora «Habmronenue aucnepcun
CBETa»
33 WnTepdepennus cera. Judpakuus bubnuorexa [IOK
cBeta. [{udpakiuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubnnorexka [JOK

HOJIHpI/ISaI_II/ISI CBCTa

49
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OnTuueckue mpuOOPHI U yCTPOUCTBA

35 U YCJIOBHSI MX 0€30I1aCHOTO
PUMCHCHUS
['paHuIbl TPUMEHUMOCTH

36 KJIACCUYECKOU MEXaHUKH. bubmuorexa [JOK
IToctynatel cnennabHON TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTh

37 OJHOBPEMEHHOCTH. 3aMeJICHUE bubmmorexa [JOK

AHOBD ] A https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKPAIICHHUE ITTUHBI
DHeprus U UMIYJIbC

38 peNSITUBUCTCKOM yacTulbl. CBs3b bubnuorexa [JOK
MaccChl C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust NOKos
KonTponbnas pabota «OnTuka.

39 OCHOBBI crIeIIUATBHON TEOPUHU 1 bubmmorexa [OK

1 P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIbHOCTH»

40 ®otonsl. opmyia [ImaHka. bubnnorexka [JOK
OHeprus U UMIyJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIE0BaHNE Bu6 [IOK

nOIMoTeKa

41 otoaddexra. O A.T.

Porooperra. OnbIs! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl portorpdexra. YpaBHeHUE
42 SﬁHMTeIgI)Ha nq:b(boma(b(gema bubmmorexa LIOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdppexra
Hasnenue cera. OnwiTh I1. H. Eu6 OK
43 JlebeneBa. XMHYECKOE NEUCTBUE nbmmorexa I1

CBCTa

50
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TexHudeckue ycTpoiucTsa u
IIPAaKTUYECKOE IIPUMEHEHUE:!

44 ¢dorosnemenT, HoTOAATUHK,
coJiHe4Has OaTapesi, CBETOIUO/T

45 Pemenue 3aga4 mo teme « 3J€MEHTBI bubmuorexa [JOK
KBaHTOBOW OITHKI https://m.edsoo.ru/ff0d0302
Mogpens atoma TomcoHa. OnbITE

46 Pesepdopna no paccesHuro o- bubmorexa LHOK

https://m.edsoo.ru/ff0d091a
yactull. [InanerapHas Mmozens atoma
bubmuorexa [JOK

41 Hoctynarst bopa https://m.edsoo.ru/ffOdOafa
Wznyuyenue u nornouieHue GOTOHOB

48 IIPU MEePEeX0/ie aTOMa C OJTHOTO bubnnoreka [JOK
YPOBHS 3HEPruu Ha Apyrou. Buasl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonnoBeIe cBOMCTBa yacTull. BosHbI

49 ne bpoins. KopnyckynspHo- bubnnorexka [JOK
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4eHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OnsiThl Pesepdopaa no bubnnorexka [JOK
ONIPEIEIIEHUIO COCTaBa https://m.edsoo.ru/ffod0fd2
PaAMOAKTUBHOTO U3ITYYEHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3iydeHus. BousHue

pPaaAOaKTUBHOCTH Ha KUBBIC
OpTraHHU3MBbI
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52

OTkppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacmar.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-usinydeHue

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

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. AnepHbli
peakrtop. [Ipo6ieMbl, TEPCIIEKTUBBI,
HKOJIOTUYECKUE ACTIEKTHI AIEPHOI
SHEPIreTHKU

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

54

OnemeHTapHble YacTUllbl. OTKpbITHE
No3UTpoHa. MEeTO Il HAOIIOICHUS U
perucTpanuu 3J1eMEHTapHbIX
yactull. Kpyrislii cron
«DyHaameHTaIbHbIC
B3aumojeiicTeus. EquHcTBO
(bu3nUecKoil KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3nnoro neda. Co3sesnus,
SIPKHE 3BE3/BI, TIIAHETHI, X
BuauMoe aBrkenne. CoHeuHas
cHCcTEMA

56

57

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHila 1 3BE3]1

3BE3 MBI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI IIaBHOU
MOCJIeIOBATEILHOCTH. BHYyTpeHHEE
cTtpoenue 38€31. CoBpeMeHHbIE
MIPEICTABJICHUS O IPOUCXOKICHUH
sposronuu CoJiHIa U 3BE3 ]
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58

Muneunsiii [Iyte — Hama
T'amakrtnka. [TonoxkeHne u ABMKEHHC
Connna B I'anaktuke. ['ajakTHKu.
YEpHble ABIPHI B sIpax rajJakTHK

59

Bcenennas. Pazberanue raiakTuk.
Teopus bosboro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

60

61

Hepemennsie nmpoGiembl
aCTPOHOMHUHU

KonTponbhas pabota «9neMeHTb
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6maromuii ypok. Pois ¢pusnku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOHN cdepax AeaTeTbHOCTH
YyelloBeKa

63

O6o06matomuii ypok. Pons u mecto
(U3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06matomuii ypok. Posb
¢buznyeckoit Teopuu B
(OpMHpPOBAHUY TIPEICTABICHUI O
¢du3nueckoil kapTHHE MHUpa

65

O6o06matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
001IeM psiTy COBPEMEHHBIX
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CCTCCTBCHHO-HAaYUYHBbIX
MPEJACTABICHUI O IPUPOJE

Pe3epBHbIil ypok. MarHuTHOE MOJIE.

66 1
DIIeKTpOMarHuTHas WHIYKITHS
PesepBubliit ypok. Ontuka. OCHOBBI

67 CIIeNUAJILHON TEOpUHr 1
OTHOCHUTEILHOCTH
Pesepurniii ypok. KBanTosasa pusuka.

68 3JI€1\I/I)GHTBI};I:():T OHOMUHU U ’ 1 bubmorexa LIOK

p https://m.edsoo.ru/ff0d1784
acTpou3uku
OBILIEE KOJIMYECTBO YACOB I10 68 4

[TPOT'PAMME
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TemaTuueckoe mianupoBanue B 11 kiacce, B TOM Yucje ¢ y4eToM padoyeid NporpaMMbl BOCIIMTAHUS € YKA3aHHEM KOJIMYECTBA 4aCOB,
OTBOJIMMbIX HA OCBOEHHE KAK10il TeMbl

B ToM umciIe Bocnurare/bHbII KOMIIOHEHT NPU
No 1/ HanmenoBanmue pa3nesioB u | Beero U3yYEeHHH TeMbI
° m/m .
TeM 9aC0B | yhoku 1200paTOPHbIE | (Pegyzanus Moayast «KoIbLHBI
padoThI YpoK»)
1. DJIeKTPOAMHAMHUKA 10: . dopMHUpOBaHKE MMO3HABATEIHLHOTO
(mpoaoJxeHue) HHTEpeca
1.MaruutHoe nosne 5 4 1
. ®opMUpPOBaHHUE MOTHUBOB U
2.D5eKTpOMarHuTHasi MHTyKIUs 5 3 1

[IEHHOCTEH o0yJaromerocs B cdepe
OTHOIIEHUH K MPUPOAE

2. Kose0anus u BOJIHBI 19:

1. MexaHW4YecKue KoJIeOaHus 1 * QPopmupoBaHue HEeTOCTHOTO

MUPOBO33pPCHUA, COOTBETCTBYIOLICTO

2.27€eKTpOMarHuTHbIE 8 8 -
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
Konebanus 00IIIeCTBEHHOW MTPaKTHUKU
3.MexaHuueckue BOJIHBI 2 2 -
. Pa3BuTHE 3CTETHYECKOTO
4.251eKTpOMarHuTHbIE BOJIHBI 5 4 -
CO3HaHMA 00yYaIOITUXCS
3. | OnTuka 16:
1.CBeToBbIE BOJIHBI 10 6 4 . K MHPY Kak IJIaBHOMY MPUHIHITY
2'I/I3queHHe U CIIEKTPBI 3 2 1 YCIOBECYECCKOTO OGHIG)KI/ITI/IH, YCJI0BUIO
KPEIKOH IPYKObI, HAIAXKUBAHUS
3.O5meMeHTBl TeEOpUU 3 2 - P ij ’
OTHOILICHHH C KOJUIEraMu 1o pabore B
OTHOCHUTENIbHOCTH
Oyayiiem U co31anus OJIaronpUsITHOrO
4. Keantosas pusuxa 17 MHUKPOKJIMMaTa B CBOEH cOOCTBEHHON
1.CBeToBbIE KBAaHTHI - cembe:
2.AToMHas pu3nKa
. K 3HAHUSIM KaK

3.®du3uka aTOMHOTO sIpa
HHTEIUIEKTYAILHOMY pecypcy,

- o0ecrieunBaronieMy Oyaylee yesoBeka,

N Ol NP~
[l O N>
1

4.3J'ICMCHTapHLIC HYaCTUILIbI
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AcTpoHOMUS 7
1.Conxeynas cucrema 2
2.CoJHIIE U 3BE3/IbI 3 3
3.Crpoenue Beenennoi 3 3
Hroro: 68 58

KakK pe3ysbTaTy KpOMoTIUBOr0, HO
YBJIEKaTEIbHOT0 Y4€OHOTO TPYAa;
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Kanennapuo-rematudeckoe mianuposanue no ¢pusuke B 11 a kiaacce (2023/2024 yyeOHblii rox)

/3 BocnurareabHblIi
KOMIIOHEHT NPH
Ne Kountpo ILnanupyemble P
Mara Tema ypoka JdemMoHcTpanuu H3Y4YEeHHH TeMbI
n/n JIb pe3yJbTaThl
(Peanmu3anus MoayJist
«IlIK0JIbHBIH YPOK»)
dopMupoBaHue
OCHOBBI 2JIEKTPOANHAMMUKMH (npoxosxenue) 10 yacon
MaFHI/ITHOG moJie 5 4YacoB IMO3HAaBATCJILHOI'O MHTEPECA
MarunuTtHoe 1oJe. MarunuTtHoe 3HAMb/NOHUMANb §1,2 |° DopmupoBaHHe
11 WNHyKuyst MAarHUTHOTO B3aUMO/JICUCTBUE cmbiCT nousmuii/ MOTHBOB M [IEHHOCTEN
1 nossi. Cuna Amnepa TOKOB Qusuueckux oByaaromeroca B chepe
3 BENUYUH/3AKOHOE. .
Heoenn OTHOILIICHUHU K ITIPpUPOIC
JI/ p. Nel «Habmonenue I/ p. ¢duznaeckoe §1,2 PHpOA
2/2 JIEHCTBHUST MAarHUTHOTO Nel SBJICHHE, THUIIOTE3a, . ®opmuposanue
II0JII HAa TOK» 3aKO0OH, TCOpus:, 1I€JIOCTHOT'O
Cuita HopeHua OTKI0HEHHE BemeCTBOL § 4 MHPOBO33PEHUS,
B3aUMOJICHCTBHE
3/3 SJICKTPOHHOTO L7 COOTBETCTBYIOIICTO
2 My4yKa MarHUTHBIM BKJIaJl POCCHMCKHUX U
Heoens oJieM 3apy6e)KHI)IX COBPEMCEHHOMY YPOBHIO
4/4 Permrenue 3aja4 y‘-IéHBIX, OKa3aBIINX pa3BUTHA HAYKU K
HaubobIICe OOIIIeCTBEHHOM MPAKTUKA
MaruuTHbIE CBOICTBA MarsuTHas BIMAHUC Ha | 86 . PassHTHe
BEIIIECTBA 3aIiCh 3ByKa pasBUTHE QUHMKH;
yMemb OIIMUCBIBATh U 3CTECTHYCCKOI'O CO3HAHUS
3
5/5 00BICHATH 00y4aroIuxcs
¢duznueckue . K MUpY KaK
SIBJICHUS 11
TJIABHOMY NPUHIUITY
JJIeKTPOMATrHUTHAsI MHAYKIMS. 5 4yacoB s —
Hedens DneKTpoMarHuTHas SBnenne OMU CBOICTBa Ten: | §7 YCIOBHIO KPEMKOM APy KOBI,
1/6 WHIyKIHsS. MarHuTHBIN AIEKTPOMArHUTHYO HATAKHBAHIS OTHOMICHHME ¢
TOTOK WHIYKIHIO,
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[IpaBuno Jlenna. 3akoH | 3aBUCUMOCTh MIPUBOJIUTH §8
3JIEKTPOMAarHUTHOM OC unaykuuu IIPUMEPBI
WHIYKIIAN OT CKOPOCTH MPaKTHUYECKOTO
217 U3MEHEHUS HCIIOJIb30BaHUS
4 MarHuTHOTO (bU3UIECKUX
nedens notoka [Ipubop 3HAHUM: peuars
Jlenna HECJIOKHBIE 3a/1auu;
J/p. Ne 2 «U3yuenue JI/ p. Ne | oriMuathe TUNOTE3BI | 337124
3/8 SIBJICHUS } 2 OT HAyYHBIX TCOPHUH; | U
3JIEKTPOMArHUTHOM JIeNIaTh BBIBOIBI HA
WHTYKITAW OCHOBE
SIBiieHrEe caMOMHIYKIMU. | SIBIeHUE OKCIIEPMMEHTAIbHEL | § 11
4/9 DHeprust MarHuTHOTO CaMOUHYKIIUU X JIaHHBIX;
TIOJIst UCNONIL308AMb
5 puoOpeTEHHBIE
Hedens KontponbHas pabota K/p. Ne | 3HaHUA U vaeHI/IFI B
5/1 Nel 110 Teme 1 MIPAKTUYECKOU
0 «INEKTpOMarHuTHAS AeATENbHOCTH u
WHIYKIIHSD MOBCETHEBHOM
KU3HH
KOJIEBAHUSI U BOJIHBI. 19 yacoB
Mexann4yeckue Kojebanus. 4 yaca
1/1 CB00OOgHBIE KOJIEOAHUS CB00OOIHBIE 3HAMb/NOHUMAMb §13
1 KoJieOaHus CMBLCT nouamuii/
6 I'apmoHnueckue IIpy>xuHHBIN Puszuueckux § 14
2/1 | neoena KoJicOaHus MasiTHHK BENIUYUH/3AKOHOS:
2 MaremaTuueckuit buznueckoe
MasITHHK SBJICHHE, TUIIOTE3a,
JI/p. Ne 3 «Omnipenenenue JI/ p. Ne | 3aKOH, Teopus, | § 13,
3/1 7 YCKOpEHUs: CBOOOTHOTO 3 BEIIIECTBO, 14
3 | neoens MaJICHUS C TIOMOIITHIO B3auMMOJICHCTBHE,
HUTSIHOT'O MasITHUKa) AIEKTPOMArHUTHOE

KOJUIEraMH 10 paboTe B
OyayIIeM U CO3TaHus
OIaronpusITHOrO
MHKpPOKJIMMATa B CBOEH

COOCTBEHHOM CEMBE;

. K 3HAaHUSIM  Kak
HMHTEIUICKTYaJIbHOMY
peceypey,
obecrieunBaoIeMy
Oynymiee dYenmoBeKa, Kak

pe3yabTaTy KpOIOTIUBOIO,
HO YBIICKATEIEHOTO

y4eOHOro Tpyna;
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3aTyxaroue u Pe3onanc T10JIC; BKiIang | § 16
4/1 BBIHYKJICHHBIC MasTHUKOB POCCUICKHX 51
4 koJjiebanus1. Pesonanc 3apyOCIKHBIX
YYEHBIX,
DJIeKTPOMATHUTHBIE KOJIeOAHHs. / YACOB
11 CBoOoHbBIE CBo0OogHbBIE OKa3aBIINX §17
5 ANEKTPOMATrHUTHBIC AIIEKTPOMATrHUTHBI HauOoJibIIee
8 KoJIeOaHus € KoseOaHust BIIUSIHHUE Ha
nedens l'apmonunueckue pa3BuTHE QUBHKY; §19
2/1 ANEKTPOMArHUTHBIE YMemb ONHCHIBAThH U
6 KoJieOaHus B OOBSCHSATH
KoJ1e0aTeIbHOM KOHTYpE buznueckue
3/1 Ilepemennslit § OcuuiutorpamMma SIBIICHUSI M CBOWCTBA | § 21
7 9 ANEKTPUICCKUH TOK MePEMEHHOTO TEJI. MEXaHUYECKHE
Helens ToKa =
4/1 Pe3onanc B 3JIEKTPOMAarHUTHBIE | § 23
8 ANEKTPUYECKON LIeTn KOJ1e0aHusl U BOJIHBI
5/1 I'enepatop nepemenHoro | Tpanchopmartop IIPUBOJIUTH § 26
9 10 Toka. Tpancdopmarop IIPUMEPEI
6/2 | nevenn [TpousBoacTBO, Mepenaya HPaKTHIECKOro § 27
0 u HOTpe6HeHI/IC HCIIOJIB30BaHUA
JIEKTPUYECKON SJHEPTUU usmaecKnx
[TpoBepouHnas pabora 1o TpoBepo | 3HAHUH: PA3TMIHBIX
Teme «MexaHudeckue u yHas BHII0B
3JIEKTPOMAarHUTHbBIE paGora | ICKTPOMAarHUTHBIX
712 11 KOJICOaHIS W3JIy4YECHUN IS
1 pa3BUTUS paguo- U
TeJIeKOMMYHUKAIIUH
; pemarhb

HCCJIOKHBIC 3aJa4H,

Mexannueckue BOJHBI. 2 yaca
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1/2 | nedens BomanoBbie siBICHUS. Mexanndeckas OTJINYaTh THUIIOTE3HI | § 29
2 XapakTepUCTUKU BOJIH MOJE€Ib BOJIH OT Hay4YHBIX TCOPUH;
3BYKOBBIE BOJIHBI. Jenatb BbIBOJBI Ha | § 31,
WuTepdepennus, OCHOBE 33
212 12 nudpakus u 9KCIIEPUMEHTAIIbHBI
3 noJIsipu3anus X TAHHBIX;
MEXaHUYECKUX BOJH UCNnoIbL308amMb
IpUOOpETEN-
DJIeKTPOMArHUTHLIE BOJIHBI. 4 yaca
Heoens DJNEeKTPOMAarHuTHOE Hple  3HaHua U | §35
1/2 noJe. YMEHHUSI B
4 DneKTpOMarHuTHasI MPAKTUYECKOU
BOJIHA JIeATETbHOCTH u
212 N3o0perenue paano [IOBCEIHEBHOU § 37
5 A.C. IlonoBbIiMm. JKU3HA U1 OLICHKH
[TpuHIMIIBI paTOCBSI3U BIIUSTHUS Ha
13 CaoiicTBa H3myuenue, OpraHu3M 4YejioBeKa | § 39,
nedens 3JEKTPOMAarHUTHBIX npuéM, U IpyTHE 41, 42
3/2 BoiH. [TonsTHE O OTpaXXeHUE U OpTaHU3MBI
6 TeneBuieHUU. Pa3Butue | mpeigomiieHue 3arpsi3HEHUS
CPENCTB CBA3U 3JIEKTPOMArHUTHBI OKpY Karomen
X BOJIH Cpenbl;
Kontponbnas padota No K/p. Ne | pannoHaILHOTO
4/ 1 2 1o Teme 2 IIPUPOIONOIB30BaH
7 «MexaHnueckue u 17581 SaHII/ITBIV
3J€KTPOMAarHUTHbHIE OKpYy>Karouieu
BOJTHBD» cpensl
OIITHUKA. 16 yacoB
CaetoBble BOJIHBI. 10 yacoB
1/2 Ckopoctb cBeta. 3akoH | [IpsMonuHeiiHoe 3HAMb/NOHUMAMb § 44,
8 Hedens OTpaXE€HUs CBETA pacpocTpaHeHue CMBLCTL nouamuii/ | 45
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H OTPAXKCHUE

cBeTa
22 3aKOHBI MPETOMIICHUS [Ipenomnenue
9 csera. [lomHoE CBETa
15 OTpaKCHUE CBETA
33 Hedens JI/p. Ne 4 «OnpeneneHue J/ p. Ne
0 MoKazareJs 4
MIPEJIOMJICHUS CTEKJIa»
43 JInnzel. @opMmyna OnTuueckue
1 TOHKOM JTUH3BI puOoOpbI
16 JlaboparopHas pabota Ne Jl/p. Ne
5/3 Hedens 5 «OHpGI{GJ}GHI/Ie 5
2 ONTUYECKOU CUJIBI U
(OKYCHOTO PACCTOSIHHS
coOuparoIen JUH3bDY
Hucnepcus ceera. [Tonyuenue
6/3 CIIEKTpa C
3 17 IIOMOIILIO
Helensn IPU3MBI
713 WnTepdepenuus crera WnTepdepenus
4 CBETa
Judpakius certa. Hudpaxus
JudpakimonHas ceera. [lonyyenune
8/3 perieTka CIIEKTpa C
5 18 MIOMOUIBIO
nedens HH@?&KHI/IOHHOI/I
pemeTKU
JI/p. Ne 6 «Omnipenenenue U/ p.
9/3 .
6 JUIMHBI CBETOBOI BOJIHBDY J7\1'9 6, Neo

Quzuueckux
8eUYUH/3AKOHOS.
buznaeckoe
ABJICHUE, THUIIOTE3A,
3aKOH, Teopus,
BELIECTBO,
B3aMOJICHCTBHE,
AIIEKTPOMAarHuTHOE
rnoie, BKJIaJ]
POCCUHCKHX u
3apyOeKHBIX
YUYEHBIX, OKA3aBIINX
HauOoJbIIee
BIIUSTHUE Ha
pa3ButTHe (HU3HKHY;
YMemb ONUCHIBATh U
OO0BSCHATH
¢duznueckue
SBIIGHUSI U CBOICTBa
TeN: BOJIHOBBIE
CBOICTBa CBETa;
MIPUBOJIUTH
MIPUMEPBI
MPAKTUYECKOTrO
HCIIOJIb30BaHUS
(bU3UIECKUX
3HAHW; pemarhb
HECJIO)KHBIE 3aJ]1auH;
OTIIMYATh THIIOTE3bI
OT HAy4YHBIX TEOPU;
JIeNaTh BBIBOIBI Ha

§ 47,
48

§ 47,

§ 50,
51

§ 50,
51

§ 53

§ 54

§ 56,
58

J/p.
Ne 7
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[Tonepeunocts cBeTOBBIX | [lomsipuzanus OCHOBE § 60
BouH. [Tonspusanms CBETa IKCIIEPUMEHTATBHBI
10/ 19 CBETa X JIaHHBIX;
37 UCNOTb3068aMb
puoOpeTEHHBIE
3HAHUS U YMCHHS B
HN3nydenne u cnexkTpbl. 3 yaca
13 Buabl uznyyenui. CnekTpockon MPAKTUYECKOU § 66,
3 Hedenn CrexTpsl 1 IEITEILHOCTH u| 67
CHEKTPAJIbHBIN aHaIH3 MOBCEIHEBHOM
2/3 JI/p. Ne 8 «Habnronenue JI/p. Ne | )KHM3HHM OIS OLEHKH | § 66,
9 CIUIOIIHOTO U 8 BIIUSIHUS Ha | 67
20 JUHEWYATOTO CIIEKTPOB OpraHu3M 4YelloBeKa
3/ Hedens Ikamna u apyrue | § 68
0 AJIEKTPOMATrHUTHBIX BOJH OpraHU3MbI
3arpsi3HEHUs
DJIeMeHTbI TEOPUH OTHOCUTEJIbHOCTH. 3 Yyaca
1/4 IToctynatsr TO. OKpY’KaroIleH § 62,
1 OCHOBHBIE CIICAICTBUS U3 CpeIbI; 63
21 noctynaroB TO palMOHAIBHOTO
o/4 Hedens DNeMEeHThI IIPUPOONOIL30BaH | § 64
5 PENATUBUCTCKOU WS ¥ 3aIIATHI
JTUHAMUKH OKpY>Karouien
3/4 29 KonrtponsHas pabora Ne K/p. Ne | cpenbl
3 3 o Teme «OnTHKay 3
KBAHTOBASI ®U3UKA. 17 yacoB
CBeTOBbBIE€ KBAaHTHI. 4 yaca
1/4 doTorddexT. DOTOIIEKTPUUECK 3HAMb/NOHUMAMb ) § 69,
4 neoens [Ipumenenue uit 5Qpdexr cmbicn nousamui/ | 70
dotorddekra Qusuyeckux
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o/4 ®OTOHBI. eenuuun/  3axonos. | § 71
5 Kopmyckymsipro- U3JTy4YeHUE u
23 BOJIHOBOM JTyaJIu3M MIOIJIOIIEHNE CBETa
3/4 neoens JlaBiieHne cBera. aToMOM; §72
6 XHUMHYECKOE JICHCTBHE dororddexkr;
cBeTa 3aKOHBI
O6Go0enue. I[Tposepo | porosddexra;
m ITpoBepounas pabora 1o qHAs BKJIaJl POCCUMCKUX H
7 24 teme «CBeTOBbIC pabota 3ap.y6e>1<Hblx
KBaHTBD) YUEHBIX, OKA3aBIIMX
HauOoJbIIee
ATomHasi pu3uka. 2yaca
1/4 Crpoenue artoma. JluneiiuaTeie BIIMSTHUE Ha | § 74
3 Heodensn Omsritel Pesepdopna CIEKTPBI pasBuTHE (PU3UKH;
U3ITy4eHus ymemb OTIINYATh
214 25 KBaHTOBBIE IOCTYJIATHI THIIOTE3BI or | §75
9 bopa Hay4HbIX TEOPUU;
du3nuKa aTOMHOIO0 /Apa. 9 yacon
1/5 CTpoeHue aTOMHOTO Jenath BbIBOABI Ha | § 78
0 Heoen aapa. SlnepHble cuibl OCHOBE -
2/5 DHeprus CBA3u aTOMHBIX DKCIEPUMEHTANBHBI | § 80
1 26 ne siaep X JIaHHBIX;
3/5 | oens PagnoakTHBHOCTB Cueruuk I'efirepa IPUBOJUTD § 82
2 IIPUMEPBI
475 3aKO0H paJMOaKTUBHOTO IIPAKTUYECKOTIO § 84
3 pacnana. [lepuon HUCIOJIL30BaHUS
27 noJiypacnaaa buznyecKux
5/5 neoens Meronast HaOmroneHuss 1 | Caeruuk [eiirepa 3HAaHWil: KBAaHTOBOH | § 86
4 perucTpanuu (1)I/ISI/IKI/IU B CO3JaHUU
JIEMEHTApPHBIX YaCTHI] AACPHOU
6/5 28 HckyccTBeHHas SHCPI'CTHKH, § 87
5 | nedenn PaJIMOAKTUBHOCTD.
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SnepHbie peakuu J1a3epoB; peliath
HECJIOXKHBIC 3a]1a4H;
Henenue sinep ypana. A — § 88,
7/5 Lennas sinepHas } npuoOpeTEHHbBIC 89
6 peaKuus. SnepHbii 3HAHUSA U YMEHUS B
PCAKTOp [IPaKTUYECKON
8/5 TepmosiiepHbIe peakiuu NeSTeNbHOCTH a | §90
7 OBCEIHEBHOM
[Ipumenenue saepHoOit KH3HA JUIS OLCHKH § 92,
SHEpIHH. buonormueckoe R — aa | 94
29 ACUCTBUC OpraHu3M YeJoBeKa
9/5 | neoens paI[I/IoaKTIiI’BHI)IX " IpyTHE
8 U3ITyCHUN OpraHu3Mbl
3arpsi3HEHUS
OKpY’KaroIeu
Cpelbl;
JJleMeHTapHbIe YaCTHLBI. 2 Yaca
1/5 DneMeHTapHbIe YaCTUIIbI paloHaIbHOIO § 95,
9 npupojonoiab3oBan | 96
30 ne KontponbHas padota Ne K/ p. No | v u 3amuTsl
2/6 | odena 4 o Teme «ATOMHOE 4 OKpY Karomien
0 SJIPO U DJIEMEHTAPHBIC CpeIsI
YaCTHUILIBD)
ACTPOHOMMHSI. 7 yacos
CoaneyHas cucrema. 2 yaca
1/6 Cucrema 3emns-JIyna 3HAMb/NOHUMAMb § 100
1 31 CMbICTI NOHAMULL/
216 | nevenn ®dusnueckas npupoaa @uszuueckux § 101
5 IJTAHET U MAJIBIX TeJ eenuyun/ 3aKOHOG:.
ConHeuHOM CUCTEMBI TUTaHETa,

CoJHue 1 3Be31bI. 3 yaca
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1/6 CoHie 3Be3da, Tranaktwka, | § 102
3 32 ne Bceenmennast; Bkian
2/6 | oenn OcHOBHbIE POCCHIICKHX u|§103
4 XapaKTePUCTUKH 3BE3]1 3apyOeKHBIX
DBOJIOIHS 3BE3/I; y4€HbIX, OKazaBWIKX | § 105
poXIeHue, KU3Hb U HauOonbLIce
CMEPTH 3BE3] BJIMSHHC Ha
pa3BuTHE (DUBUKHU;
3/6 | 33me yMemb OIUCHIBATH U
5 OOBSICHATH
buznvecKue
SIBIICHUS
U CBOMCTBA  TEI:
JIBUKCHHE
Crpoenne Beenennoii. 2 yaca
1/6 dens MuiteyHbIl ITyTh — HaIIa HebOecHpix Ten  u | § 106
6 ["anaktuka. ['anakTuku UCKYCCTBEHHBIX
IloaBenenue UTOTOB. ITonsenenue IToxBox | CIIyTHUKOB 3eMJIH § 107
BIIP no ¢uzuke. WUTOI'0OB AT UTOTH
IIPOJIETIAHHOMN npoJjena
pabots 3a 10— HHOU
2/6 3 11 kmaccel paboThI
7 3a J1Ba
rojaa
o0OydeHu
s Kypca
XUMHH
3AKJIFOYEHHUE. 1 yac
1/6 Enunas ¢pusndeckas Crp.
g | edern KapTUHa MUpa 408

Howmepa naparpados, cTpanuil 1 1abopaTopHbIX paboT AaHbI [0 YYEOHUKY:
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Msxkumes I'.4. ®usuka. 11 knacc: yueb. 11 o0mieodpa3oBar. opraHu3aiyii ¢ Ipuil. Ha 3JIEKTPOH. HOcHUTeNe: 0a30BbIi U TPOdUII. ypOBHH /
I'.4. Msakumes, b.b. byxosues, B.M. Uapyrun; nox pea. H.A. TlapdentreBoii. — 4-¢ u3a. — M.: [Ipocsemenne, 2017.
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usmnka, 10 knacc/ Mskumes ['.5., Byxosues b.b., Corckuit H.H. mon penakuueit

[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemienney

» dusuka, 11 knace/ Msxumes I'.JI., bByxosnes b.b., Yapyrun B.M. nox penakiueit

[TapdentbeBoit H.A., Akimonepnoe obmectBo «M3natenbcTBo «IIpocBemnieHuey

METOJINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Caypos 0. A. ®usuka. [Toypounsie pazpabotku. 10 kiace : mocodue st
obmeobpasosar. opranm3anuii / 0. A. CaypoB. — 3-¢ u3j., nepepad. — M. :
[Ipoceemienue, 2015. — 272 ¢. — (Knaccuueckuii kypc). — ISBN 978-5-09-
028185-0.

Caypos 0. A. C21 ®wusuka. [Toypounsie pazpadbotku. 11 kiace : yued. mocodue s
o61eoOpa3oBart. opranu3anuii : 6a30Bbiil 1 yriay6s. yposuu / FO. A. Caypos. — 4-e
u3n. gon. — M. : [Ipocemenue, 2017. — 274 c. — (Knaccuueckuii kype). — ISBN
978-5-09-048822-8.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://fcior.edu.ru/

. http://school-collection.edu.ru/

. Videouroki.net

. Knacc!nas ¢wusukay class-fizika.narod.ru/

. bubnuoteka snekTpoHHBIX HarasAAHBIX ocoouit «OU3UKA. 7-11». - T'Y PII OMTO,
Kupunn u Medoanii, 2003.
. WNurepaktusnbiii kypc ¢pusuku-7—11. — OO0 «Dusukon», 2004-MSC Software Co,

2002 (pycckas Bepcust «XKusast pusukay MHT, 2003). — www.physicon.ru.

. bubmuoreka Harnsaueix mocoduit: ®U3NKA. 7—11 xnaccel. Ha mnardopme «1C:

Ob6pazosanue. 3.0»: 2 CD: ITox pen. H.K. Xannanosa. - [lpoda-®opmosza-Ilepmckuit
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http://fcior.edu.ru/
http://school-collection.edu.ru/
file:///E:/Videouroki.net

PLIN. — obr. 1c.ru/catalog.jsp

68



		2023-09-08T10:52:09+0300
	Козлова Наталия Андреевна
	Подпись документа




