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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOUN MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCHUTAHUS U
KOHLIETIIUUA TIpernojiaBanusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoiu denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Conmepxanne mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kiraccoB npu 00yueHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUUTBIBAET HEOOXOJUMOCTh pEaU3alMid MEXIPEIMETHBIX CBsA3eH (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey U3ydeHus (U3UKU Ha YPOBHE CPEAHETO 00IIero 0Opa3oBaHus, IIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMSI Kypca (U3MKHU: JUYHOCTHBIE, METaIlpEJIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUYEHUS;

e cojepkaHue yueOHOro npenamera « Pu3nkay 1mo rojgaMm oOoydeHusl.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOIbI, BBICTYIAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKU — cHCTEeMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHWM, M3yd4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep W pa3BUTHE
pa3zHOOOpa3HbIX TEXHOJIOTUN B c(pepe SHEPreTUKHU, TPAHCIIOPTa, OCBOSHMSI KOCMOCa,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBaMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHH NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS TIPU BHITIOJHEHUN UM y4E€OHBIX UCCIETOBaHUH.

B ocHOBY Kkypca pusuku 41 ypoBHS CpeHETO 00111ero 00pa3oBaHUsI TTOJI0KEH
pAA e, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €T0 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3AesioB (U3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DM3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE TPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
Gbu3KKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMu.

Hoes npuxnaonoti nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEpKaHUs, MOCBIIIEHHBIX H3KOJOTMYECKHMM Mpo0JieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIEero
oOpa3oBaHus SBIAIOTCS (U3UUECKUE TeopuH ((POpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posid GyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, TPaHULIAX TIPUMEHUMOCTH
TEOPUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CHCTEeMHO-AEeSATENbHOCTHBIN TOJX0 B Kypce (U3UKU PEealn3yeTcs MpEexKIe
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITENbHOCTH O00YyYaroIMXCs.
J1y1st 6a30BOT0 YPOBHS Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOrPAMME
no (usuke OObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bolenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHUPOBAHUS U OCHAIIeHus kaOunera (usuku. [Ipu
3TOM OO0ECTeunBaeTcsl OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yeseTCsl pEIICHUI0 paCUE€THBIX U KAUeCTBEHHBIX 3a]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a]a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C IBHO 3aJaHHOMN
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3naesnoB. Jig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKpYXKarouieu
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecrniedyeHno yueOHOTo mporecca 0a30BbI ypOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aThbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LUKIa. B xabuHeTe PuU3MKH AOIAKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE [JIs BBIMNOJHEHUS YKa3aHHBIX B MporpamMMme Mo
¢bu3MKe yICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYI0BaHHUE.

JleMoHCTpaninoHHoe o0OopyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHeYMBaeT IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAlui st
UCCIICIOBAaHMUSI U3y4aeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUUECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpynOBaHUE [UIsl YYEHUYECKUX HPAKTHUYECKUX pPaldoT
dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMIUIEKTOB M 00€CIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BAaHUU AHAJOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LEJISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMmupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MMO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENILCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

o (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3y4yeHHUsI OCHOB
CTPOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHUH OOBSCHATH SBJICHUS C HCIOJIb30BAHUEM
bu3nyeCKuX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiud (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJOTHIA.

JlocTxeHne 3TUX 1ene 00ecreunBaeTCsl pelieHneM CIeIyIONNX 3a/1ad B

nporecce u3yyeHus Kypca GU3MKU Ha ypOBHE CpeHEro o01ero oopa3oBaHus:

e TMpuOOpETEeHNE CUCTEMBI 3HAaHUH 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAs MEXaHHKy, MOJICKYJSIpHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKY;

e (dopMHupoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MUECKHX SBICHUA B TPUPOAE U [N TNPUHATHUS
MIPAKTUYECKUX PELICHUM B MIOBCEIHEBHOMW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs] pa3IHYHbIX 3a7a4d C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3anad, MOAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aICKBAaTHON YCIOBHSIM 3a/1a4U;

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

e OBJAJCHUE METOJAAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M MPOBEICHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTIpEICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kiacce — 68 yacos (2 4aca B He/IeN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMmme 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
IpOBENECHUs J1a0OPaTOPHBIX pPabOT M OMNBITOB C YYETOM HWHIWMBHUYAIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. PoJib 3KciepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyueckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpUHIIUIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOPMUPOBAHWU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIOrOBbIE M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCHU CHUCTEMBbI KOOpJIWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIeCHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOoe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeitHoe nBrmxeHue. J[BukeHrne MaTepuaibHOM TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBU>)KEHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MTEpeIayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ yrioM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuKeHUS Tenna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoii 3akon HetoToHa aiis
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectn. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiibxeHusi, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHHE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckre yCTpOWCTBA M MPAKTUYECKOE IPHUMEHCHHUE: MOAIINITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUHu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBust paBHOBECHUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

N3ydenue aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTUA. [TorenmaneHas DHEPTUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHn4eckrue yCTpOWCTBA U IPAKTUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIUATEHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanrie cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECHCTBUS YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIOIIME UCKPETHOE CTPOEHHE BemiecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJIISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBIICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEprus TEPMOJIMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3mMeHeHus. KonmnuecTBo TemnoTsl U pabora. BuyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TEIMIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH NpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMHKH K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOIIECCOB B IPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEUCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamnHax. Kod(p@uIMeHT Moie3Horo
nericTBus TeruioBod MammmHbl. [{ukn KapHo um ero xosdduimeHT mosie3Horo
JNENUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEpPrud Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOr0 BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3MeHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1abaTHOMY paCIIUPEHUIO BO3AyXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanun eewyecmea. Dazoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanus. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramimueckue u aMmopdHbie Tena. AHU30TPONUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmMeHHble Marepuaibl. [lnmaBienue u
KpUcTayuM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOJTYyUYEHHUSI COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIeHUST KPUCTAJUIMUECKOTO BEIEeCTBA.

JleMoHcTpanusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3mepeHre 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznen 4. DaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. J[Ba BU1a 3IEKTPUUECKUX 3apsI0B.
[IpOBOHUKM,  JAMAJAEKTPUKHM W MOJYINPOBOJHHUKH. 3aKOH  COXpPAHEHUs
AIIEKTPUYECKOrO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onekrpuyeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moii.  I[IpuHuumn



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Toyeil. JInHUKM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
OJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpOBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTATUUECKOM ToJie. JluanmeKkTpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TE.

DIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

ONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuia Toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMnu.

DNEKTPUYECKOE COIMPOTUBIIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma i1 OJHOM (3aMKHYTO#) 35ieKTprudeckol nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTD
COTNIPOTUBJICHUSI METAILJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTD.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MMYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u puMecHast MIPOBOJANUMOCTh
noJIynipoBOgHUKOB. CBoicTBa p—n-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

ONeKTpUYecKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALUA. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTDH COIIPOTHMBIICHHS LHAJIMHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3IyXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3yyeHnue cMenaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHUKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runores3a, (puamueckas BeIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CHUCTEMbl ypaBHEHUH, JuHEHHas (QyHKIMS,
napabona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupone, auddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEN U ra3oB,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajJbBaHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, naposasi TypOHHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoguHamMuKa

Tema 3. Maznummnoe none. IneKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3auMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluann marHuTHOW WHAyKUMW. KapTWHa JMHWUKA MAarHATHOW WHIYKIUW TIOJIA
IIOCTOSIHHBIX MarHUTOB.

MarauTHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTsre npoOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOlyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHMEe DANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJEKTPOABIDKYIIAs Cujla HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunu dapazes.

BuxpeBoe »siekTpuyeckoe Tmosie. OJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
MIPOBOJIHUKE, TBUXKYIIEMCS TIOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM MOJIE.

ITpasuno Jlenua.

MHayKTUBHOCTE.  SIBIEGHHE CaMOMHIAYKUMU. OJIEKTPOABWXKYIIAS CHJA
CaMOMHIYKIIHH.

OHeprusi MAarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWcCTBA M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMy4YKa MArHUTHBIM MOJIEM.

JIvHUKM UHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBHKYILIEH CHIIBI MHAYKIHH OT CKOPOCTU WU3MEHECHHUS
MarHUTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUNMHbIE KONEDAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIcOaHWU.
["apmonunyeckue konebanus. [lepmona, wacrtora, amrumryga u ($aza KoieOaHUU.
[IpykVHHBIN MassTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHUE TapMOHUYECKUX
kosebanwuii. [IpeBparieHue sHepruu Mpu TaApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHWYEeCKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyXaroUuMx KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. Pezonanc. BeIiHYK/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpiii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
AHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AIEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENIbHONM CUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHc mnpu MOCIENOBATENIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJIeOaHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanye MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIE0BATENBHO COCITMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIbBHBIE BOJIHBI.
WnTepdepentms u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIxana 351€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHu4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaGmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW HU
Y4aCTOTON KOJeOaHMIA.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, 1udpaxius, HHTepGepeHIINS.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbli HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yrona MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas nH3a. DOKyCHOE paccTosIHUE
U omNTHYecKas cuiia TOHKOM JuH3bl. [locTpoeHne n3o0pakeHuil B COOUpAIOIIUX U
paccenBarOmMX JuH3ax. DopMyIia TOHKOU JIMH3bI. Y BETMYEHUE, JaBAEMOE JINH30i1.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JudpakuuonHas pemérka. YciaoBue HaOMIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspu3zanus ceera.

TexHuueckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaT, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpPAaHEHUE, OTPAKEHHE W MPEJIOMIIEHUE CBETA.
OnTuyeckue mpruodopHI.

[lonHOE BHYyTpeHHEE OTpakeHUE. Monenb CBETOBOA.

UccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKpockona, TeJIeCKona.

Habmronerne natepdepeHIny CBeTa.

Hab6mronenune nudpaxium crera.

HaGmronenue nucnepcuu cBera.

[TosyueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Tomy4yenue ciexkTpa ¢ MOMOIIbIO JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHne nokazaress NpejioMJIEHNs CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH
[ paHUIIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTHIIbI. JHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEprun HOTOHA C €T0 YACTOTOM. DHEPrust
U UMIyJbC (PoTOHA.

OTtkpoiTue 1 uccieaopanue poroddpdexra. OnbiThl A. I'. CToseToBa. 3aKOHBI
dotorpdexra. YpaBHenue OiiHmTeitHa 11t poTodpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
dboToaTUMK, COJIHEUHAas OaTapesi, CBETOUOI.

Jlemoncmpayuu

doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToa(deKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [locrynatel bopa. M3nyueHne u moriiomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOoBBIE cBOViCcTBAa yacTull. Bosnsl ne bpoinsa. KopryckynsipHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHbIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HabGnrogenue IMHeHyaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnio coctaBa paJuoakTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaIMOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anbba-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Snepnbie peakunu. [lenenue u cuHTe3 AI€Ep.

Anepnsiii peaktop. Tepmosiaepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
SAJIEPHOU SHEPTETUKHU. DKOJOTUYECKUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINUX YACTHULL.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

DOtanbl pa3BUTHUS aCTpoHOMUU. [IpuKkinagHOoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBHOKCHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu CojHIIAa U 3BE3.
3BE3/IbI, X OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHeKTpajdbHBIM Kjacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTrO MOJIyIIapus U SIPKHUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o01maromiee MOBTOPEHUE

Ponr ¢u3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAyYHOU KapTHHE MHpPA, poJib GU3HUECKONM TEOPUU B
dbopMHUpOBaHUU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHble CBI3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHsS B 11 kimacce oCyiecTBIsieTCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (pakT, TUmoTe3a, (Quanyeckas BEIUYHHA, 3aKOH,
Teopusl, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIeHHWE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKIHH HAa OCH KOOPIWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpoJiE, KoJjieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHW3Mbl 00pa30BaHUS KPUCTAUTMYECKON PEIIETKH, CTIEKTPATBHBIN aHAN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS TI€4Yb, pajnap, paguoNpUEMHUK, TEJIEBHU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE pe3yNbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKa» JTOKHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMON I[€HHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITAa M OMNbITA JICITEILHOCTH B MPOIIECCE Peaan3allii OCHOBHBIX HaIpaBJICHUH
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YyYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJUWIMOHHBIX  OOIIEUYETOBECYECKHMX T'yMaHUCTUYECKUX M
JIEMOKPATUUECKHUX IICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HMHTEpPECaX TPaxKJaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHON OpraHU3aIlNY;

YMEHHUE B3aMMOJIEHCTBOBATH C COIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(OpMHPOBAHHOCTh POCCUICKOMN IPakTaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCYIEro pu3nYecKoi HayKe;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON IEesATENbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX TPOoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE AEHCTBUI B OKPYKAIOILIEH Cpelle HA OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIECCE
U3y4YeHUs! (PU3HKHU OCYIIECTBIIATH IPOSKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS
ba3oBble jornueckue aeiicTBUA:
CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENeNIATh 1eNM JACSITENbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUH HUX
JOCTYOKCHHSI,
BBISIBIIATH  3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
bu3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTePUATILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTD, OIICHMBATh COOTBETCTBUE PE3yJIbTaTOB
IEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUIN JACATCIBHOCTH;
KOOPJIMHUPOBATH ¥ BBHITIOHITH pa0OTy B YCIOBHUSAX PEaJIbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBarejabckue 1eMCTBUA:
BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUCBBIMH TOHATHIMH M METOJIAMH
buznyeckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 007acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pelleHUs, HaXOAUTh apryMEHTHI JJIs J0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nnpopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU Pa3IMIHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIH;

UCIONIBb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W OITHYECKHUX HOPM, HOPM HH(OPMAIIMOHHOU
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTrO COJIECpXKaHUS B pazIMYHbIX (opMarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliy.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1eHCTBUS:
OCYIIECTBJIATH OOIIEHNE HA YPOKaxX (U3HKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(MDJIWKTHBIX CHTyalldd W CMSAT4YaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
WHTEPECOB M BO3MOKHOCTEH KaXKJ0T0 YieHA KOJUICKTHBRA,;

NpUHUMATh TEIA  COBMECTHOW  JEATEIBbHOCTH, OpraHW30BBIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHHH YyYacTHUKOB, OOCYXIATh pE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yUaCTHUKA KOMAH/IbI B OOTIIHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh WJEU C TO3UIUA HOBHU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYCCKOE IIOBEJACHHUE B Pa3IUYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO W BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JaCTH
GU3MKM U aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAMIMH B 00JaCTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJa/JeTh HABBIKAMU  [O3HABATEJbHOM  pediieKcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTUX TMPU aHAIHW3€ pPe3yJIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce moCcTmKeHUS THYHOCTHBIX PE3yIhTaTOB OCBOSHUS IIPOTPAMMBI IO
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy 0O0Yy4YaroIIMXCs
COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHSI COOCTBEHHON AMOIMOHAILHON CeEpHI,
OBITh YBEPEHHBIM B ce0€;

caMOpeTyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHME, CIIOCOOHOCTH AaIanTUPOBAaThCA K
HYMOIMOHAIILHBIM U3MEHEHUSIM U TMIPOSIBIISATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

IHNPEJIMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kjacce mpeMeTHbIC pe3yJbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JICSITEIIbHOCTH JIIOJICH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIICH:
MaTepuajibHas TOYKa, MHEpIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsil IPU pelieHNH (PU3NUECKUX 3a/1ay;

pacrio3HaBaTh (pU3HYECKUE SBJICHUS (IIPOIECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



AIEKTPOJIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJUHENHOE JBUKEHNUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHUE MO OKPYKHOCTH, UHEPIIMS, B3aUMOJICUCTBUE
ten, nuddysus, OpOyHOBCKOE IBWIKEHUE, CTPOCHUE JKHIKOCTCH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpPU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
WCIIAPEHHUE, KOHJECHCALMS, IUIABJIICHUE, KPUCTAILIM3AlUs, KUIICHHE, BIIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUA Ia3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXKY IMapaMeTpaMH COCTOSHUSA Ta3a B U30MPOLECCAX, DJICKTPU3ALMS TE,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3UUYECKUE BEITUYUHBI:
KOOpAMHATA, NyTh, NEPEMELIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tejia, CHia,
MMIYJIbC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWUYECKasi MOIIHOCTh;, NPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKU CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIONINE JaHHYIO (DU3UYECKYIO BEIMYHMHY C JPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCINONB3yd (U3MUYECKUE BEIWYMHBL: JaBJICHWE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYECKasi DHEPIrUsl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEIHEKBAApaTUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIsI JHEprusi, padbora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJB3YeMbIX BEJIMYMH, HX
0o0O3HAaUEHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbI, CBS3bIBAIOIINE JAaHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIMUMHAM;

ONMCBHIBAaTh U3YYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTH TOJIs, MOTECHIUAN, PA3HOCTh MOTECHIMAJIOB;
Py ONHUCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIOJIB3YyEeMbIX
BEITMYMH, MX OOO3HAUYCHMS] M €JIMHUIIBI; YKAa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (PU3UMYECKYIO BEJIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (pusmdeckue
3aKOHBI Y TIPUHIIMUIIBL: 3aKOH BceMupHOro tsarotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHWYECKOM DHHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
aOCOJTIIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKECHHE U yCIIOBUS (TPaHMIIB,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TIPUHIIHITHI ICWCTBYS MAIITUH, MPUOOPOB M TEXHUYIECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCIOJIb30BaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJHATh OKCIEPUMEHTHI TIO0 HCCICNIOBAHUIO (PU3NYCCKUX SIBICHUW W
MIPOIIECCOB C HCIOJB30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, MPU ITOM
dbopmyrpoBath mpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OMBIT U (OPMYITUPOBATH
BBIBO/IHI,

OCYIIECTBIIATH MPSAMbIC U KOCBCHHBIE M3MEPEHUsT GU3NUECKUX BEITUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAIBHBIA CITOCOO HM3MEPEHHUS W HCIONIbh30BaTh HW3BECTHHIC
METO/bI OLIEHKHU IOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buUKCUpPOBATH PE3YNIHTATHI MOJIYYCHHONU 3aBUCUMOCTH (PU3UMUECKUX BETUYUH B BUJIC
TaONIUIl ¥ TPapUKOB, IETATh BEIBOJBI 10 Pe3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyAa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO DSKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U TMPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€THhlEe 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHEe 3aKOHBI U MPUHIIUITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIe ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEIIMYUHBI,

peliaTh KaueCTBEHHBIC 33/1aUH: BBHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PACCYKACHUW C OMOpOH Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe SABIICHUS,

WCITIOJIB30BATh MTPH PEIICHUN YIEOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAIIUOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMN U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJIIPHOM WHGOPMALMK, MOJTYYEHHOH W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOIydaeMylo HHPOPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJla POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (U3MKE B TOBCEIHEBHOM KU3HU AJIS
oOecrieueHuss OE30MACHOCTH TpU OOpaleHuu ¢ TpuOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBINOJHEHUEM PAa3JIMYHBIX COIMATIBHBIX PpOJEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PALUOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCCMaTpUBAEMOM IPOOIIEMBI.

K koH1y o0yuenus B 11 kiaacce npeMeTHbIE pe3yIbTaThl HA 6230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TEXHOJIOTUW, B TMPAKTUYECKOW NEATEIBbHOCTH JIOJAEH, LETOCTHOCTh U EOUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCNCH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3MUECKHX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PM3HMKH: 3JIEKTPUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUWS, JACHCTBHE MArHUTHOTO TIOJSL Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, NPSIMOJINHEWHOE pPACHpPOCTPAHEHHE CBETA, OTPAKECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAApU3alUs CBETa, JHUCIEpPCUs CBETa,
dboTtoanekTpudecknii 3pdexT (hoTodrddhexT), cBeTOBOS AaBiIeHNUE, BOSHUKHOBEHHE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas

PaIuOaKTUBHOCTD;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AJIEKTPOMArHUTHBIC SIBICHUS (TPOLIECCHI), HUCIONB3YsSd (PU3NYECKUE BEIUUYHMHBIL:
DIIEKTPUYECKUN 3apsill, CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUia, padoTa TOKa,
WHIYKIUS MarHUTHOTO TMOJs, cwia Ammepa, cuna JlopeHua, WHIYKTUBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMIOJIEH, MEPHOJ M YacToTa
Koje0aHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSIHUE U
ONTHYECKasl CUJIa JIMH3bl, MPU ONHUCAHMM MPABUIBHO TPAKTOBATh (HU3UUECKUUN
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHs M EJAUHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBSI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETMUUHAMY,

ONMUCHIBATh H3YYECHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCIOJIb3Ys
bu3nYecKue BEIMYMUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypacaga, SHEPTUS CBA3U



ATOMHBIX SI7IEp, TPU ONMUCAHWW TPABUIBLHO TPAKTOBATh (DU3UYECKHUI CMBICI
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M E€IUHMIIBI, YKa3bIBaTh (DOPMYIIbI,
CBS3BIBAIONIUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBLHOTO U MaPaJIEILHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKCHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE ODWHIITEHHa mns GoTtorddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXPAHCHHUS
AIIEKTPUUECKOr0 3apsAJ]ia, 3aKOH COXPAHEHHs] MAacCOBOI'O 4YMCIIa, MOCcTysaTel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3ndaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00J1acTH)
MPUMEHUMOCTH;

OMPENICNIATh HAMIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CHJIbI AMIiepa u cuibl JlopeHna;

CTPOUTh M OINHCHIBATH H300pa)KEHHE, CO37aBAaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 0 HCCICJAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U OPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadHKOB,
JIeJIaTh BBIBO/JIBI IO pe3yJIbTaTaM UCCIIEIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEeNOBATEILCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJIYYE€HHOT0 3HaueHUsI PU3UIECKON BEJIMUUHBI;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U NPEICTABICHUS
y4eOHOH M HAY4YHO-TOMYJIIPHOM HWH(GOPMALMK, IOJIYYEHHONM W3 pPa3IM4YHbIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX O€30MaCHOIO UCHOJIb30BAaHUS B TOBCEIHEBHOU
KU3HY;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 11
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalmeHuu ¢ NpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHUS 3J0POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyHHe C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TPyHNbl, PALUOHAIBHO PpACHpPElesITh O0OS3aHHOCTU U
IUIAHUPOBATH JIESTENIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OIIEHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne ni/m P Kourtpoasnsie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Paznen 1. DPUSUKA U METOAbI HAYYHOI'O ITIO3SHAHUA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa HOK
' A VA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ T4 1bf72
Uroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMO/JIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 5 bu6mmorekxa [IOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 DUICKTPOCTATHIA 10 https://m.edsoo.ru/7£41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnunoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41c97¢
5 MexaHn4yeckue U dJIEKTPOMarHUTHBIC 5 | bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH

https://m.edsoo.ru/7f41c97¢

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTbI KBAHTOBOW ONTUKH 6 bubmorexa HOK




bu6mmoreka [IOK
. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o01maro1iee NTOBTOPEHHE 4 ngj;;fj;gﬁﬁﬂlcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
Jara nupposbIe
Nen/m  Tema ypoka Kontpoasubie IIpakTnyeckue p
Bcero H3ydyeHusi oOpa3oBaTeIbHbIE
padoThI padoThI
pecypchl
®dusnka — HayKa O PUPOJIE.
1 Hayunebie MeT(})]K bl HO?I»)HapHI/ISI 1 03.09.25 bubmorexa HOK
ya A o https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B
) (dbopMHpPOBaHUN COBPEMEHHOU 1 05.09.25 Bu6mmoteka [JOK
Hay4YHOM KapTHHBI MUDA, B o https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JIIOIeH
Mexaandeckoe JBMKEHUE.
3 OTHOCHUTEIHLHOCTh MEXaHUUECKOTO | 10.09.25 bu6nmorexa LIOK
npmxkenus. [lepeMelnenue, . https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE
4 PaBHOMEpHOE NpAMONMHENHOE | 12.09.95 bubmuoreka [IOK
JIBUKCHHE R https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE | 17.09.25 bu6muoreka [JOK
JOBUKECHUE R https://m.edsoo.ru/ff0c372e
6 CBoOomHoe masienue. Y CKopeHue 1 19.09.95 bubnuoteka [JOK
CBOOOJIHOTO TIAJICHUS R https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe TBHKEHHE.
7 JBrm>keHre MaTepraIbHOM TOYKH IO 1 24.09.25 bubmmorexa [IOK
p T https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

Kunernueckas sHeprus

bu6nmoreka [IOK
8 lanunes. NnepuuanbHble CUCTEMBI 26.09.25
P! https://m.edsoo.ru/ff0c3bes
orcyeta. IlepBblii 3akoH HeroToHA
Macca tena. Cuna. [Ipunmun
9 cynepno3uiuu cuil. Bropoii 3akon 01.10.25 bubmmorexa LOK
yiep - DTOpoH " https://m.edsoo.ru/ff0c3bes
HproToHa 117151 MaTepHaIbHON TOYKH

10 Tperuii 3akoH HeroToHa 11 03.10.95 Bbu6mmoteka [JOK
MaTepHalbHbIX TOUEK o https://m.edsoo.ru/ff0c3be8
3aKkoH BceMupHoro taroreHus. Cuna

11 TsxecTH. [lepBas kocMuyeckast 08.10.25 bubmmorexa [OK

P " https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec 10.10.95 bubnuorexa [IOK
Tena o https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koappuunent

13 TpeHust. Cuita CONTPOTUBIIEHUS TIPU 15.10.95 bubmmnoreka HOK
JIBUKEHHUHU TeJa B )KUIKOCTH WU A https://m.edsoo.ru/ff0c3f76
rase
[TocTymarenbHOe U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO 17.10.25 bu6mmoteka IIOK
tena. MoMeHT cuitbl. T11euo Cribl. o https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeCHs TBEPAOTO TeNa
NMitynbsc MaTepralbHON TOYKH,

s CHUCTEMBI MaTEPUAIIBHBIX TOYEK. 99.10.95 bu6muoreka [JOK
NMrynibe cuitbl. 3aKOH COXPaHEHHS o https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOE TBUKEHHE
PabGoTa 1 MOIIIHOCTH CHIIBI.

16 Jii} 94.10.95 bubmuoreka [{OK

https://m.edsoo.ru/ff0c4502




17

18

19

20

21

MaTepuanbHOW TOUkU. Teopema 00
M3MEHEHUU KUHETUYECKOW SHEPTUU

[ToreHuunanbpHas SHEPTUsL.
[ToreHunanbHas SHEPTUs YIPYTo
ne(OpMUPOBAHHOI MPYKUHBI.
[ToreHuuanbpHas SHEprus Tena
BOJIN3M IOBEPXHOCTH 3EMITH

[ToTeHumansHbIe U
HernoTeHlIUaNbHble CHIIbl. CBA3b
pabOTHl HEMTOTEHIMAIBHBIX CHII C
U3MEHEHHEM MEXaHUYECKOU
SHEPrUMU CUCTEMBI TeJ. 3aKOH
COXpaHEHHsI MEXaHUYECKOI SHEPTHH

JlaGoparopHas paboTa
«HccnenoBanue cBs3u pabOThI CUITBI
C U3MEHEHUEM MEXaHUYEeCKOH
DHEPTUU TeJla Ha TIpuMepe
pacTsHKEHHS PE3HHOBOTO KT'yTa

KonTponbHas pabota mo Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON
TeOpuu. bpoyHOBCKOE ABMKEHHUE.

Muddysus

05.11.25

07.11.25

12.11.25

14.11.25

19.11.25

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

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c4b74

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep IBUKEHUS U
B3aMMOJCHCTBHUS YaCTHUI] BEIISCTBA.
Mopenu cTpoeHust ra3os,
JKUJIKOCTEN U TBEPJBIX TEI

21.11.25




23

24

Macca mounekyin. KonudectBo
BemectBa. [locTtostnHas ABoraapo

TemmoBoe PpaBHOBECHCE.

Temmnepatypa u €€ usmMepeHue.
[lIxana remnepatyp Llenbcus

26.11.25

28.11.25

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

03.12.25

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

26

27

28

AOcostoTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH

MEXIy NapaMeTpamMu COCTOSIHUS
pa3pexKEHHOTO Ta3a»

05.12.25

10.12.25

12.12.25

bubnuoreka [{OK
https://m.edsoo.ru/ffOc51 1e

29

H3omnporecchl B ueanbHOM ra3e u
uX rpaduyueckoe mpeacTaBICHUE

17.12.25

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

30

BuyTtpenHnss sueprus
TepMO)IHHaMHLIGCKOﬁ CUCTEMBI 1N
CrocoObI €€ M3MEHEHHS.
KonudecTtBo TemnoTs! 1 padoTa.
BryTpeHHss HEprus 0THOATOMHOTO
U7eabHOTO Trasa

19.12.25

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

31

Bunae! rerionepenaun

24.12.25

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5¢36

32

VnensHas TEMI0EMKOCTD BEIECTBA.
KonudecTBO TEIIoTHI IpH

26.12.25

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36




Terionepenaye. AnuadaTHbIN
npoiiecc

IlepBblii 3aKOH TEPMOJMHAMUKHU U

bubnunoreka LIOK

33 14.01.26
€ro NpUMEHEHUE K U30IPOoLecCaM https://m.edsoo.ru/ffOcSefc
HeoOpaTtumocTs nporeccos B
. bubnuorexa [JOK
34 npupoje. Bropoit 3akon 16.01.26
https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Mpunnun nevictust u KIT 21.01.96 bubmuoreka [{OK
TEIJIOBOM MalIMHBI o https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1J] 23.01.26
DKoJ0ru4ecKue npooIeMbl
37 28.01.26
TEIIOAHEPTETUKU
O6o0maromuit ypok
b K
38 «MonexynsipHas ¢puznka. OCHOBBI 30.01.26 nommorexa O
https://m.edsoo.ru/ff0c6938
TEPMOJMHAMUKI
KonTponbHas pabota mo Teme BuG OK
39 «MonexynspHas ¢puznka. OCHOBBI 04.02.26 nommorexa I
https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. 06.02.26 bubmmnoreka HOK
Vcnapenue v KATIIEHHE o https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCHUTEJIbHAS 6 OK
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi 11.02.26 nbmaorexa L
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
amop(HbIe Tera. AHU30TPONUS BuG OK
42 CBOMCTB KpHUCTAILIOB. JKuakue 13.02.26 nomotera I

Kkpuctayibl. CoBpeMeHHbIE
MaTepHabl

https://m.edsoo.ru/ff0c65f0




[InaBnenne n KpucTaJuiu3anusi.

bu6nmoreka [IOK
43 VY nenpHas TEILIOTA IIJIaBJICHUS. 18.02.26
ACHBHAL TEITIOTA MIABICHIA https://m.edsoo.ru/fi0c6708
Cy6numarus
bu6nmmoreka [IOK
44 VYpaBHEHME TEIIOBOro Oajganca 20.02.26
P hitps://m.edso0o.ru/ff0c6820
DJIeKTpHU3alus Tell. DJIEKTPUUECKUN
45 3apsi. JBa Buaa JIeKTPUUCCKHUX 25.02.26 bubmmorexa LOK
pAL. A p R https://m.edsoo.ru/ff0c6bcc
3apsioB
IIpoBOOHUKHU, TUIIEKTPUKH H
46 H(l):)J'I OBOJIHUKU 3a1f(1))H 27.02.26 Bubmiorexa HOK
yip A ) R https://m.edsoo.ru/ff0c6bcc
COXpaHEHHUS JIECKTPUUCCKOTO 3apsiia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. ToyeuHbIl 3J1eKTPUUECKUI 04.03.26 Bubmuorexa LIOK
y ’ p e https://m.edsoo.ru/ffOc6eced
3apsn
Hanpssk€HHOCTB IEKTPUIECKOTO
43 nosist. [IpuHIMn cynepno3unun 06.02.26 bubmmnoreka HOK
SIEKTPUYECKHX MOoJIeH. JInHun o https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit sneKTpocTaTH4ecKoro Bu6 110K
HOJINOTEKA
49 ois. Ilorte air. Pasuoc 11.02.26
Hom Tentm HOCTH https://m.edso0.ru/ff0c6£00
[IOTEHINATIOB
ITpoBOOHUKY U JUIIEKTPUKH B
50 3J'IpeKT OCTaTUYECKOM noI?le 13.03.26 Bubmuorexa LIOK
p ’ R https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. Bubnuoreka IIOK
51 OnexrpoéMkocTs. Konnencatop 18.03.26 1

https://m.edsoo.ru/ff0c7126




52

53

ONeKTPOEMKOCTb MJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOrO KOHZIEHCAaTopa

JlaGopaTtopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa'

20.03.26

25.03.26

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHMI ElCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIUPOBAJIBLHOTO
amnmapara, CTpyHHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aluTa.
3a3eMiIeHHE AJIEKTPOIPUOOPOB

27.03.26

55

DIIEKTPUUECKHI TOK, YCIIOBHS €T0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akoH Oma J1st
ydacTKa 1enu

08.04.26

56

[TocnenoBarenbHOE, NapaLIENbHOE,
CMEIIIaHHOE COEAMHEHHE
npoBoJHUKOB. JlabopaTtopHas
pabota «/3ydueHue cMelaHHoro
COEJIMHEHUS PE3UCTOPOB»

0.5

10.04.26

bubmmoteka IIOK
https://m.edsoo.ru/ff0c74f0

57

PabGora 1 MmomHOCTE
ANEKTPUUECKOr0 TOKA. 3aKOH
Jxoyns-Jlenna

15.04.26

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma 11 IOJIHOU
(3aMKHYTO¥) 2JIEKTPUUECKON IIETIH.
KopoTkoe 3ambikaHue.
JlaGopatopHas pabora «M3mepenue
OJIC ucTOYHHMKA TOKA U €TO
BHYTPEHHETO CONPOTUBIICHHSD)

0.5

17.04.26

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7ae0




59

60

61

DNEKTPOHHAs IPOBOAUMOCTD
TBEP/ABIX METAJNIOB. 3aBUCUMOCTD
COIPOTUBIICHUS METAIUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DJIEKTPUUYECKUHN TOK B BAKyyMe.
CBolicTBa 2JIEKTPOHHBIX TYYKOB

[ToynpoBOTHUKH, UX COOCTBEHHAS
Y IPUMECHAs TPOBOIUMOCT.
CaoiicTBa p—n-nepexoja.
[TomynpoBOIHUKOBBIE TPUOOPHI

22.04.26

24.04.26

29.04.26

bubnunoreka LIOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUUECKUN TOK B pacTBOPax U
pacIuiaBax 3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUALIM.
DneKTponau3

06.05.26

bubnunoreka LIOK
https://m.edsoo.ru/ff0c82ba

63

DIIeKTPUYECKHI TOK B Ta3ax.
CaMOCTOSITeTLHBIN U
HECaMOCTOSITENIbHBIN pa3psi.
Monnus. [Inazma

08.05.26

bubmmoteka IIOK
https://m.edsoo.ru/ff0c84ae

64

DnexTpuueckue npuOopsl U
YCTPOMCTBA U MX PAKTUIECKOE
npuMeHeHne. [IpaBuia TEXHUKH
0€301acHOCTH

13.05.26

bubmmoteka IIOK
https://m.edsoo.ru/ff0c86fc

65

O06o0maromuii ypok
«INEKTPOIUHAMHKAY /
Bcepoccuiickas npoBepoyHas
pabora

15.05.26

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c88be

66

KonTpomnpHas pabota mo Teme
«nektpocratuka. [locTostHHBIN

20.05.26

bubnunorexa LIOK
https://m.edsoo.ru/ffOc8a8a




3NEeKTpUYeCKUil ToK. Toku B
Pa3JIMUHBIX cpeaax»

Pe3epBHblii ypok. KoHTpoabHas
pabota 1o Teme

bubnmnoreka HOK
67 ":‘)J'IGKTpO{[I/IHaMI/IKa" / 1 22.05.26 https://m.edsof)l.ru/ff008c56
Bceepoccuiickas npoBepouHas
pabora
68 PesepBHblit ypok. O0oOmaromuit 1 27.05.26 Bbu6mmoteka [JOK
ypok 1o temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




11 KJIACC

KosauyecTBO 4acoB DJIeKTPOHHbIE
ara uudgpoBbie
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue A bp
Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
[TocTossHHBIC MATHUTHI U UX
| B3auMo/ieiicTBUe. MarHuTHOE T0JI€. | 03.09.25 bu6mmoreka [IOK
BeKTOp MarHUTHOM MHIYKIMH. A https://m.edsoo.ru/ff0c9778
JInHMKM MarHUTHON MHAYKIIUU
MarauTHO€E 1oJIe MPOBOJIHUKA C
) TokoM. OmBIT DpcTena. | 08.09.25 bubnuorexa [JOK
BzanmMoelicTBue NPOBOIHUKOB C o https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas pabota «3yuenue
PaTOPHAT P 1 bubnuoreka [IOK
3 MarduTHOTO ITOJIST KaTYIIIKH C 1 1 10.09.25
https://m.edsoo.ru/ff0c98fe
TOKOM)
JleicTBME MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cumita Ammepa.
JlabopaTopHas pabota bu6mmoreka [{OK
4 paTOpHas pabo 1 1 15.09.25 Ommorexa 1O
«HccnenoBanue nNeicTBUS https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM)
JleicTBME MarHUTHOTO TOJISI Ha
5 JBUKYIIYIOCS 3apsSKEHHYIO 1 17.09.25 bubmuoreka [IOK
vactuiy. Cuna Jlopenna. PaGora T https://m.edsoo.ru/ff0c9df4
cunel JlopeHna
DJIeKTpOMarHuTHAsT MHIYKITHSI.
6 P Shn 1 22.09.25

[ToTok BekTOpa MarHUTHOM




10

uaaykiuu. J1C uuaykiuu. 3akoH
ANEKTPOMArHUTHOW WHIYKIIHH
Qapanes

JlaGopaTopHas pabora
«HccnenoBanue siBICHUS
ANEKTPOMArHUTHOM UHTYKITHI

NunykTuBHOCTB. SIBICHUE
camouHykuuu. 9J1C
CaMOMHJIYKIIMU. DHEeprus
MarHUTHOT'O MOJISI KATYLIKU C TOKOM.
DNEeKTpOMarHuTHOE oJIe

TexHudeckue ycTpoucTBa U UX
IPUMEHEHHE: TIOCTOSHHBIE MarHUTHI,
ANIEKTPOMAarHUTHI,
ANIEKTPOIBUTATENb, YCKOPUTEIN
AIIEMEHTAPHBIX YaCTHUII,
WHIyKIIMOHHASI MeYb

O6o06maromuit ypok «MarHutHoe
noJje. DIeKTPOMarHUTHas
VHTyKIINSD

24.09.25

29.09.25

01.10.25

06.10.25

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHutHoOe 1ose.
DNEeKTpOMarHuTHasi UHIYKIUS

08.10.25

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cad58

12

CB0OOIHBIE MEXAHUYECKIE
KoseOanus. 'apmoHndeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpatenue sHepruu

13.10.25

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06




13

JlaGopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
MepHroja MaJbIX KoJIeOaHu rpy3a Ha
HUTH OT JUTUHBI HUTH H MaCChI
rpy3a»

15.10.25

14

KonebaTenbpHbIl KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
Kos1e0aHus B UA€aIbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAIOrUs
MEXTy MEXaHUICCKUMH H
ANEKTPOMArHUTHBIMH KOJIeOaHUIMU

20.10.25

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

15

16

17

18

19

®opmyna Tomcona. 3akoH
COXPAaHCHUS SHCPIUr B UACAIIBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBienue o 3aTyXaroMIHX
KoseOaHusx. BelHyKIeHHBIE
MEXaHUYCCKHE KOJICOaHNs.
Pesonanc. BeinyxaeHHbIE
OJICKTPOMArHMTHBLIC KOJ'IC6aHI/I${

IlepeMeHHBIN TOK.
CuHycouIanbHbII IEPEMEHHBIN TOK.
MOomHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYTHOE U IEUCTBYIOIIEE
3HAQ4YE€HHE CHUJIbI TOKA U HAIIPSKEHUS
Tpancdopmarop. [IpousBoactso,
nepeaaya v norpedieHue
JIEKTPUUIECKON SHEPTUN

Y CTpOUCTBO U MIPAKTUUYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO

22.10.25

05.11.25

10.11.25

12.11.25

17.11.25

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc324




3BOHKA, TEHEPATOpPa IEPEMEHHOIO
TOKa, JINHUM AJIEKTpornepeaad

DKOJOTHYECKHE PUCKU TPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUU.

20 KynbTypa ncnonb3zoBanus 19.11.25
3JIEKTPOIHEPTUH B IOBCEAHEBHOM
HKUZHU
MexaHnyecKkue BOJIHBI, YCIOBUS

acupoctpanenus. [lepuon.
21 IC)?Koppo(:prpacnpOCTpaieHI/m u 24.11.25 bubmorexa [JOK
https://m.edsoo.ru/ffOcca54

JuiHa BoJiHbI. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

2 3Byk. CkopocTb 3ByKa. [ pOMKOCTB 26.11.95 bubnuorexa [JOK
3ByKa. Bricota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbHIE BOJIHBI, UX Bu6morexa [JOK

23 CBOMCTBa U ckopocTs. [IIkama 01.12.25 hitps://m.edsoo.r/fi0ccfed
ANEKTPOMAarHUTHBIX BOJIH
[IpuHUMIBI paTUOCBSI3U U

24 TeneBuaeHus. Pa3Butre cpeacts 03.12.25
cBs3u. Pagnostokamus

)5 Konrtponsnas pabdora «Konebanus u 08.12.95 bubmuorexa [IOK
BOJIHBID» https://m.edsoo.ru/ff0cc6f8
[IpssmonnHeHOE pacipoCTpaHEHHE

26 CBETa B OJJHOPOJHOM CpeJie. 10.12.25 bubnnoreka [JOK

ToueyHslil UCTOYHUK cBeTa. JIyu
cBeTa

https://m.edsoo.ru/ff0cd350




OrtpaxeHue cBera. 3aKOHbI

bubnunoreka [HOK

27 OTpPaKEHUs clseTa. ITocTpoenue 15.12.25 https://m.edsogru/ff0cd460
n300pakeHMi B TUIOCKOM 3epKaiie
[Ipenomnenue ceta. [loaHoe

)3 BHYTPEHHEE OTPAKCHUE. 17.12.95 bubnunoreka [HOK
[IpenenbHbIiA YroJ MOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHEI0 OTPAKEHHUS

29 Jlaboparopnas pabota «3mepenue 92.12.95 bubnuorexa [JOK
IOKa3aTelIsl MPEJTOMIIEHUS CTEKIIAY https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne n3odpaxeHuit

30 B 1uH3e. Dopmyia TOHKON JTUH3BI. 24.12.25 bubmmorexa [JOK

https://m.edsoo.ru/ff0cddle

VYBenu4ueHue JTUH3bI
Jlaboparopras pabora

31 «HccnenoBanue cBOWCTB 12.01.26
M300paXeHUH B TMH3aX»
Hucnepcus cBera. CIoXHBIA COCTaB

3 6enoro csera. LIer. JlaboparopHas 14.01.76
pabota «Habmtoienue aucrepcuu
CBETa»

13 Wntepdepennus cera. Audpaxius 19.01.26 bubnnoreka [JOK
cBeta. [ludpakiuonnas pemeérka https://m.edsoo.ru/ff0ced22

34 [TonepedHOCTH CBETOBBIX BOJIH. 21.01.96 bubnnorexka [HOK
[Tonsapwuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTrueckue MpuOOpPHI U yCTpocTBa

35 Y yCIIOBUS UX O€30MacHOTO 26.01.26
MIPUMEHEHUS

36 I'panuiel TPUMEHUMOCTH 58.01.26 bubnuorexa [IOK

KJIACCUYECKOU MEXaHUKU.

https://m.edsoo.ru/ffOcf862




[ToctynaTel ciennanbHON TEOPUHN

OTHOCHUTEJIBHOCTH
OTHOCHUTEIBHOCTD Eub OK
oTeKa
37 OJIHOBPEMEHHOCTH. 3aMe1JICHUE 02.02.26 HDJHOT a
https://m.edsoo.ru/ffOcfad2
BPEMEHU U COKpAICHUE JTTMHbI
OHeprus u UMITYJIbC
13 penaTuBUCTCKON YacTulbl. CBS3b 04.02.26 bubnnorexa [JOK
MacChl C SHEPTUEN U UMITYIILCOM. o https://m.edsoo.ru/ffOcfc68
DHeprust NoKos
KonTponbnas padora «OnTuka. BuG OK
39 OCHOBBI CTICIIUATIBHOM TEOPUH 09.02.26 nbmaorexa I
https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIIHOCTH»
40 ®otonbl. ®opmyna [1nanka. 11.02.96 bubnuoreka [IOK
DHEPrus U UMITYIIbC (POTOHA o https://m.edsoo.ru/ffOcfe16
OTKpbITHE U HCCIIEI0OBAHUE BuG OK
oTeKa
41 ¢doroaddexra. OnbiThr A. T 16.02.26 nosmoreka L
https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl potorddekra. YpaBHeHUE Eub OK
. . oTeKa
42 OiHiTeitHa A porosddexra. 18.02.26 nosmotera Il
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gotorddexra
Haenenne cBeta. OnwiTel 11. H. Bt -
43 JlebeneBa. XMMHUYECKOE NEWCTBHUE 25.02.26 ubmaorexa I
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHn4eckue ycTponcTa u
MIPaKTUYECKOE TPUMEHEHUE:!
44 P p 02.03.26

($boTORIEMEHT, POTOAATUHK,
coJIHEeUHas OaTapesi, CBETOIUO]]




Pemrenue 3agad mo reMe «DI1€MEHTEI

bu6mmoreka [IOK

45 > 04.03.26
KBAaHTOBOU OIITUKI)) https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OnbBITEI

46 Pezepdopaa no paccesauio o- 11.02.26 bubmoreia HOK

https://m.edsoo.ru/ff0d091a
yactul. [manerapnas Mmogens atoma

47 [Toctynatel bopa 16.03.26 bubmorexa HOK

https://m.edsoo.ru/ff0dOafa
Nznydyenue u normioienue GoToHOB

43 IIpU [IEPEXOE aToOMa C OAHOTO 18.03.76 bubnuorexa [JOK
YPOBHsI 3HEpruu Ha Apyroi. Bubl https://m.edsoo.ru/ff0dOafa
CHEKTPOB
BoustHOBBIE cBOMCTBA YacTull. BoHBI

49 ne bpoitna. KopnyckyinsipHo- 23.03.96 bubnuorexa [JOK
BOJIHOBOM yasnin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3JIyY€HHE
OTKpBITHE PaIMOAKTUBHOCTH.

50 OmnsiTel Pe3epdopaa no 55 03.26 bubnnoreka [JOK
OIIPEAEIIEHNIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaaOAKTUBHOTO U3ITYyYEHUS
CgoiictBa anbda-, 6era-, raMma-

51 n3iydyeHus. Biausxue 06.04.26
PaIMOaKTUBHOCTH Ha KUBbIE
OpraHu3Mbl
OTKpBITHE IPOTOHA U HEUTPOHA.

57 N3otombl. Anbda-pacma. 08.04.26 bubnmnoreka [JOK
DNEeKTPOHHBIA U MMO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMma-n3inyyeHue

53 OHeprus cBA3M HYKJIOHOB B S7pE. 13.04.26 bubnuoreka [IOK

S nepubie peakuuu. S nepHbIi

https://m.edsoo.ru/ff0d1356




54

peaktop. IIpo0aembl, epcreKTUBEL,
JKOJIOTUYECKHE ACIIEKTHI A1ePHOMI
SHEPIreTUKHU

DJyieMeHTapHbIe YacTullbl. OTKPBITHE
o3uTpoHa. MeTroibl HAOMIOACHUS U
pErucTpanyy 3J€MEHTAPHBIX
yactul. Kpyrisii cron
«DyHIaMeHTalIbHbIE
B3auMOJICUCTBUS. ENMHCTBO
(bu3NIeCKOil KapTHHBI MUPa»

15.04.26

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

55

Drtanbl pa3BUTHSI ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMHUHM. Bun
3BE31HOTO HeOa. Co3Be3aMs, IPKHE
3BE3/Ibl, INIAHETHI, UX BUAUMOE
neukeHue. CoaHeyHas cuctema

20.04.26

56

57

58

Connne. ConHeuHas aKTHBHOCTb.
Ncrtounuk snepruu ConHua u 3BE311

3BE3/1b1, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [IABHON
[IOCJIEI0BATEIBLHOCTH. BHYyTpEeHHEE
cTpoeHue 38€31. COBpeMEHHbIE
MIPEACTABIEHUS O MPOUCXOKICHUU U
spostronny CoJtHIa U 3BE3 ]

Muneunsiii [1yte — Hamma
TI'anaxtuka. Ilonoxenue u ABMKEHUE
Comnana B Namaxtuke. ["anmakTuky.
UEpHble ABIPHI B sIpax rajJakTUK

22.04.26

27.04.26

29.04.26




59

60

61

Bcenennas. Pa3z0beranue rajakTHK.
Teopus bonboro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

Hepemennsie mpo6ieMbl
aCTPOHOMHUU

Kontponbnas padota «2J1€MEHTHI
aACTPOHOMHU U acTPOPUIUKU»

04.05.26

06.05.26

13.05.26

62

Oo6o06maromuit ypok. Poib pusuku
¥ aCTPOHOMHUU B SKOHOMHUYECKOMH,
TEXHOJIOTHYSCKOM, COLHMAIbHON 1
ITUYECKOH cdepax JAesaTeTbHOCTH
YeoBeKa

18.05.26

63

O6o0maromuii ypok. Pois u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE
MUpa

20.05.26

64

O6o0maromuii ypok. Pons
¢u3nueckoil Teopuu B
(hopMUpOBaHUHU TPE/ICTABICHUM O
¢bu3nyecKkoil kKapTuHe MUpa

25.05.26

65

O6o06muraromuit ypok. Mecto
(bu3MUECKO KapTHHBI MHpPa B
o01eM psiay COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE

27.05.26

66

PesepBHbIil ypok. MarautHoe mnoie.

DneKTpoMardHuTHasT WHIYKITUS




67

68

PezepBubiii ypok. Ontuka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEJIBHOCTH

Pesepnsrii ypok. KBantoBas dusuka.

DJIeMEeHTBI aCTPOHOMUU H
acTpodu3uku

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

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







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. 10 knacc. Msxuies I'.4., bByxosues b.b., Corckuit H.H.; nox
penakuueii [lapdentreBoit H.A. AkuinonepHoe o0iectBo «M31aTenbCcTBO
«IIpocsemenue»

» Gusuka. 11 kimace. Mskumes I'.4., byxosues b.b., Yapyrun B.M.; nox
penakiueit [TapdpentreBoii H.A. AkunmonepHoe o61ecTBo «M3maTenscTBo

((HpOCBGHIGHHG»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

Metoauyeckoe nocodue no Gpuznke

[IA®POBBIE OBPA3OBATEJBHBIE PECYPCHI M PECYPCBHI CETH
WHTEPHET
POIII,

bubmmoreka [{OK https://m.edsoo.ru/ff0c84ae
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