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MNOACHUTEJIBHASA 3AIIMCKA

[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 Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernojiaBanusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoiu denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusaM OI'OC COO k muaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3allMi MEXIPEIMETHbIX CBs3€l (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey U3ydeHus (PU3MKU Ha YPOBHE CPEAHETO O0IIero 00pa3oBaHus, IJIaHUPYEMbIe
pe3ynbTaThl OCBOEGHHUS Kypca (PU3UKW: JIMYHOCTHBIE, METaIllpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTAThI IO roJlaM O0yUEHUS;

e cojepkaHue yueOHoro nmpenamera « Pu3nkay 1o rojaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. [IIKoapHbIN Kypc GU3HKH — CHCTEMOOOpa3yIoInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  ONpenesisieT  XapakTep U pa3BUTHUE
pa3HOOOpa3HBIX TEXHOJIOTHI B c(pepe SHEPreTHKHU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(bU3MKKM BHOCUT OCHOBHOM BKJ1a/1 B GOPMHPOBAHNE ECTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS NP BBIMOJIHEHUN UMHU YUEOHBIX UCCIIEIOBAHHIA.

B ocHOBY Kypca pusuku 11 ypoBHS CpeaHET0 00111ero 00pa3oBaHusI IOJIOKEH
pAA Ui, KOTOPhIE MOKHO pacCcMaTpUBaTh KaK MPUHLMUIIBI €70 OCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUH C HEM KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BceX pa3zesioB (PU3MKHU, BKIIOUAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.



Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MaTepHall Kypca (U3UKU
o0BbenUHEH BOKpYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE MPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHS
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU TTPoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercss TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHATIBHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKON 0€30MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUSIX O IPUPOJIE, TPAaHULIAX TPUMEHUMOCTH
TEOPHA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTEeMHO- S TENbHOCTHBIN TOAX0J B Kypce (UM3UKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliy 3KCIEPUMEHTAIBHOM AESITENTbHOCTH O00YyYaroIMXcCs.
Jli1st 6a30BOT0 ypOBHS Kypca (PU3UKHU — ITO UCIOJIb30BAHUE CUCTEMbBI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpAaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke OObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bbigenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX padOT, MPOBOAMUMBIX s
KOHTPOJISL U OLIEHKH, OCYIIECTBIIICTCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpoliecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHaIlIeHus KabuHeta ¢usuku. [Ipu
3TOM oOecreurBaeTcsi OBJaJeHUE OOy4alolMMHUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHUs, HMCCIEIOBAaHUS 3aBUCHUMOCTEH (U3MYECKUX BEJIWYUH U
MOCTAHOBKY OIBITOB 110 MTPOBEPKE MPE/TI0KEHHBIX TUIIOTES.

Bonbiioe BHMMaHKE yesieTcs pEIIeHNI0 PACUETHRIX M KAU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A1t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nuecKkoil MOJENbl0, MO3BOJSIONIME MPUMEHSATH HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpupys 3HaHUS W3
pa3HbIX pa3zenoB. /(s KayeCTBEHHBIX 3a/ad NIPUOPUTETOM SIBIISIFOTCS 3a/laHUs Ha
OOBSICHEHHE NTPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOLIECCOB B OKPYXKArOIIeH
KU3HH, TpeOyronue BBIOOpAa (U3UYECKON MOJEHH ISl CUTyallMu TMPAKTHKO-
OpPUEHTHUPOBAHHOT'O XapakTepa.



B cootBerctBuu ¢ TpedoBanussMu PI'OC COO k MmaTepHATbHO-TEXHUYECKOMY
o0ecrniedyeHn0 yueOHOTo mporecca 0a30BbI ypOBeHb Kypca (DU3HKH HA ypOBHE
cpeaHero ooOmiero oOpa3oBaHUsl JTOJDKEH W3Yy4aTbCs B YCIOBUAX IPEIMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe GU3MKHU JAOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE [JIs BBIMNOJHEHUS YKa3aHHBIX B MporpaMMme Mo
bu3MKe YICHUYECKUX MPAKTUYECKUX PaboT U IEMOHCTPAIMOHHOE 000pYI0BaHHE.

JleMoHCTpaninoHHoe o0OopyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B IHporpamMme 10 (U3HKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMSI ~U3yYaeMbIX SIBICHHA M  TPOIECCOB, OMIUPUYECKHX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKUX MPAKTUYECKUX pPadoT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnmueckue KOMIUIEKTHI
71a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00OpaTOpHUil.

OCHOBHBIMHU TIEJIIMH U3yUeHUs] PU3UKHU B 0011eM 00pa30BaHUU SIBJISIFOTCS:

e (opMmupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yiIbTaTa H3yueHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (opMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTeIbCTB;

o (dopMmupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTH.

JlocTrkeHne 3TUX Ienei oOecrednBaeTCsl pelIeHHeM CIIEeIyIOINX 3a71ad B

nporecce u3ydeHus Kypca GU3NKU Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:

e TMpuOOpETEHNE CUCTEMBI 3HAaHUI 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAS MEXaHHWKY, MOJICKYSIpHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

e (dopMupoBaHHE YMEHHMH NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IOBCEIHEBHOM KU3HU;



e OCBOCHHE CIOCOOOB peHIeHUs pa3jIHYHbIX 3a7ad C SBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJPa3yMEBAIOIINX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE€ (UBMYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(buU3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHHE YCIIOBHMM JJIS Pa3BUTHS YMEHUHN IPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacoB (2 4aca B HeZel0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipensaraemplii B mporpaMme IO (U3MKE MepeyeHb JadopaTOpHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
IpOBENECHUsT J1a0OpPaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHIYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUSA

®duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B IMPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
du3nyecKue 3aKOHbI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto ¢u3uku B GOpPMUPOBAHUU COBPEMEHHOM HAYyYHON KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIOrOBbIE M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUKH, UX MPOCKIMM Ha OCH CUCTEMbl KOOPAUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO IMaICHUSI.

KpuonuHeitHoe nBrkeHue. J[BUKeHrne MaTepUaIbHON TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCT.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUI0METD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavu.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPaAKTEPHUCTUK
JBU>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

Habmronenue ABMKEHUs Tena, OPOIIEHHOTO MOJ YIJOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenue yckopeHusi CBOOOHOTO TMaJICHHUS.

Hanpagiienue ckopocTy pu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLIECHHS MEXAY NYTSIMH, HTPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIE PABHBIE MPOMEXYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BI3KOU KHIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproTOHA.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. IIpuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOUEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiapxeHus, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs! CKOJBXEHUS U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPIAOIO TEIIA.

TexHn4eckre YCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOW TJIIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HUccnepoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3axonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Teja), CUCTEMbl MATEpUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HMMITyJIbca Tejla. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTruBHOE IBMXEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennuanbHas DHEPIUs YIIPYTO
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHSI MEXaHUYECKON IHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Juddysusa. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTULl BellecTBa. MoAenum CTpPOEHHUsI Tra30B, KXUJIKOCTEU H
TBEPABIX TET U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Monekya. Konnyectso Bemecrsa. [loctositnaas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temmeparyp
Lenbcus.



Mopgens  uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKeHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpeiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochoebl mepmoounamuxu

TepmonuHamuueckass cucrema. BHYTpeHHsASI 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOcOo0bI €€ n3meHeHus. KomnuecTBo TermnoTsl u pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsl TeIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K u3omporieccam. ['padudueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOWNBI  JEWCTBHS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamuHax. Kod(p@uIMEeHT Moie3Horo
nevctBus TerwtoBoi mammHbl. [{ukn KapHo m ero koaddummeHT moe3Horo
JNEUCTBUS. DKOJIOTMUYECKUE MPOOJIeMbl TETUIOIHEPT€TUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIuionepeaye.

OnbIT N0 ainabaTHOMY PACUIUPEHUIO BO31yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnuie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHjeHcanus. Vcrnapenue u kuneHue. AOCONIOTHAs U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJIICHUSI.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Marepuaibl. [lnaBienuwe u
KpucTayumM3anus. Y AefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMU TMOIYYEHHS] COBPEMEHHBIX MAaTEPHUAJIOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIeHUST KPUCTAUTMUECKOTO BEIEeCTBA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuwl

N3mepeHne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIeCcKuil 3aps. [[Ba Bu1a 3NeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUUYECKU 3apsij.
Onekrpudeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  IIpuHuun



CYyNEPHO3ULIMKN 3IEKTPUUECKUX Mojieh. JIMHUM HanpssKEHHOCTH AIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpoctaTudeckoro nojs. [lorennuan. PazHOCTs MOTEHIIMATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTATUUECKOM Toiie. JludnmeKkTpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MNPAKTUYECKOE MPUMEHEHHUE: BIEKTPOCKOT,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
MJIACTHH, PACCTOSHUS MEXAY HUMHU U AUJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHune 31eKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIIECHUE. YIECIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapaieIbHOE, CMEIIAHHOE COSIMHEHUE TTPOBOITHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYINIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 oJaHOM (3aMKHYTO#) 35iekTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONeKTpOHHAasT  MPOBOAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CoOcTBeHHas u npuMecHast MPOBOJAUMOCTh
oJIynpoBOgHUKOB. CBoOMCTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

DNeKTpUYeCcKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuii Tok B Tra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSTEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue YyCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AHO/I,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Llemoncmpayuu

W3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3y4yeHnne cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTpOABUKYILEH CHIIbI UCTOYHHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBSI3H

Nzyuenue xypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsIETCS ¢
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, rumores3a, (Qu3nueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelieHWe CHUCTEMbl ypaBHEHUH, JuHEWHas (QyHKIMS,
napabona, runep0osia, UX rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMH HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEN U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJEKTPOJIMTHYECKAs  JIMCCOLMALNA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, NOMAIIUIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIbHUK, KOHJIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC puOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoguHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKUWH. [I[pHHIIMI Cynepno3niny MarHUTHBIX MOJIEH.
Jluann MarHuTHOW WHAYKUMW. KapTuHa NMHUKA MAarHUTHOM HWHIAYKLIHUM I1OJIS
NIOCTOSIHHBIX MarHuTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapThHa JMHUHA WHIYKIIAU
MarHuTHOTO TOJI JUIMHHOTO MPSMOIrO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cunia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HampaBJIeHUE. [[BUKEHHUE 3apsSyKEHHON YaCTUIIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILNAs CUla MWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe »3ieKTpuyecKkoe ToJsie. DJIEKTPOJBIXKYIASA CUJa HHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHAyKTUBHOCTE.  SIBIIEGHME CAaMOMHIYKLUMU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: IOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUnHble KOJ1€0aHUA

KonebarenrHast cucrtema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€OaHMU.
["apmonnyeckue konebanus. [lepumona, wacrora, amrmumryga u ($aza KoyeOaHUU.
[IpykVHHBIN MasTHUK. MaTremMaTH4eCKUl MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHEpruu Mpu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHWYECKUMHU U
AIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B UJ€ATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyxarouux KojieOaHusIX. BbIHYKIE€HHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeIiHyKIeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHuUsl.

[lepemennplii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE NPHUMEHEHHUE: JIICKTPUYECKHUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Habnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanye MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIE0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u udpaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOWCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOJspu3aIus, 1udpakimus,
unTepdepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBAa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIULIMHE, paaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPaHEHUE MONMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u audpakiuud MEXaHUYeCKUX BOJIH.

3BYKOBOI1 pe30HAaHC.

HaGnroneHnue cBsi3u TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccenmenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPETIOMIICHUE,
noJisipu3anus, 1udpaxius, HHTephepeHIINs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbld ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o00paxxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

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

Cobuparomiye 1 paccerBarolye TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHUE
U oNTHYecKas cuia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIOIIUX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpakuus cBera. JudpakuuonHas peméTka. YcaoBue HaOMIOACHUS
IJIaBHBIX ~MAakKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PPaAKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToarnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIIEHHE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Mozielb CBETOBOAA.

HccnenoBanue CBONCTB M300paKEHUN B JIMH3aX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerne natepdepeHIny CBeTa.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[ToydyeHune ciexkTpa ¢ mMOMOIIBI0 JUGPAKIIMOHHON PEIIETKH.

HaOnronenue noyisipuzanuu CBETA.

Yuenuueckuii saxcnepumenm, nabopamopmvie pabomul

W3mepeHune nokazaresis npejioMJIeHUs CTEKJIA.



HccnenoBanue CBOMCTB U300paKEHUI B JIMH3aX.
HaOmronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAIBHON TEOPUHM OTHOCUTEILHOCTH

[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUEr U UMITYJILCOM PEIIATUBUCTCKON YaCTULBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu HOTOHA C €70 YACTOTON. DHEPrUs
U UMIyJbC (poTOHA.
OTtkpeiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dbororddexra. YpaBHenue DiinmrertHa s Gorodrddexra. «KpacHas rpaHuna»

dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUECKOE JIEVCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTuMK, COJTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(ddeKT HAa yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[Lmanerapnas moxpens aroma. Iloctymarel bopa. M3nydenue wu morsioumieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BousHoBbIE cBOVicTBa yacTull. Bosnbl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Monens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

Habnronenue JIMHeHYaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

Habnrogenue IMHEeH4aToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnio coctaBa paguoakTUBHOTO
u3nyuenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BrusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Maccel siapa.

Snepnbie peakunu. [lenenue u cuHTeE3 AIEP.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIe B3auMOoieicTBUA. EAMHCTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Bunbcona, siepHbIit peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULL.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

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

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JBIDKCHUE.

ConHeyHas cucTema.

Connue. ConHeunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JIsI 3BE3] TJIABHOW NOCJENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKACHUU U 3BoonnK 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. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE H3ydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HUCMHOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEeBEpHOro MOyIIapHs U IPKHUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroiee MOBTOPEHUE

Ponr ¢usuku u acTpoHOMUM B IKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax NeaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
ACTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3MUECKON TEOPUU B
dbopMHpOBaHUY MPECTABICHUHN 0 (HU3NIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOIIEM psJy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbie CBI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTOMIAIN TIIOCKUX PUTyp 1 00BhEMA TElI.

buonoeus: »nextpuueckue SBICHUS B KUBOW MNpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJIE, NEUCTBUE
paanaluy Ha )KUBbIC OPTraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TEJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTUNICCKON PEETKH, CIEKTPATbHBIA aHATH3.



l'eocpaghus: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPICEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp MEPEMEHHOIO TOKa,
AJIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBHU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenune ydeOHOTO Tpenmera «®Du3HWKa» HA YPOBHE CpPEIHETO OOIIEeTo
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOTO mpeaMeTa «DU3nKa» AOHKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIIMOHHBIM I1IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacIIMpEeHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YyYaIOIIEeTr0oCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBHOCTh B MHTEpPECax TI'PakIaHCKOIO
OOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICIICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOrO OyAYyIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3Nu4yHbIM cdepaMm mpodeccroHaNbHON NeATENbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE 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) YK0JIOTHYEeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHHUE JCHCTBHUM B OKPYKAIOILIEH CpeJle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJI0BEUYECTBA,;

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

7) HEHHOCTH HAYYHOTO MO3HAHUA:

Cc()OPMUPOBAHHOCTb MHMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIIECCE
U3y4YeHUs! (PUBHKHU OCYIIECTBIIATH IPOSKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEATEIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M TMPOTUBOPEUUS B  pacCMaTpUBAEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1EJISIM, OIEHUBATh PUCKH TOCJICICTBUHN ACATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH padOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEUICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle uccienoBarejabcKye 1eMCTBUSA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH MOHSATUSIMH U METOIaMU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMU Y4€OHO-HCCIEA0BATEIBCKON U MPOEKTHOM JAeSTEIbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PelIeHUs], HAaXOAUTh apryMEHTHI JIsl J0Ka3aTeIhCTBAa CBOMX
YTBEPXKACHUM, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEJCATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

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

Pabora ¢ nndopmanueii:

BJIa/IeTh HaBbIKAMH IMOJIy4€HUs MHGOpMaIUU (U3NYECKOTO COACpKAHMS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(POpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHUKAIlMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOJI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W STUYECKUX HOPM, HOPM HH(OpPMAIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTrO COJEpXKaHUS B pa3IMYHbIX (opMarax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy IIpeCcTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILECTBIISATH OOIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU JESTEIHLHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallMH M  CMAT4aTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HMCIOJIb30BAaHHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaTbHOU
paboThI;

BBIOMpaTh TEMATHKy W METOJbI COBMECTHBIX ICHCTBHM C Y4€TOM OOITHX
MHTEPECOB M BO3MOXKHOCTEH Ka)KJIOTO YJieHa KOJUIEKTHBA,

NpPUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH |
KOOPIAMHHUPOBATh JEHCTBUSA MO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4E€TOM MHEHHH Yy4YacTHHUKOB, OOCYXIAaTh pPE3yIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJ1a M KAXKJIOTO yYaCTHUKA KOMAaH/IbI B OOIIIHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE TIPOEKTHI, OIICHMBATh WJEU C TO3UIUUA HOBHU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO W BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENbHO OCYUIECTBJISTh MO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MIPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

JieJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBbIX JEUCTBU M MBICIUTENIbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO IPUHUMATH PEIICHUS M0 WX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaToOB
JeSITEIIbHOCTH;

PUHUMATH CeOsl, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3YJIbTATOB OCBOSHHUS MPOTPAMMBI 110
buszuke g ypOBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOyYarOIIMXCS
COBEPIIICHCTBYETCS AYMOITMOHAIIBHBIN WHTEJUICKT, TIPEAIOIar afOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHME, CIIOCOOHOCTh AaIanTUPOBATHCA K
HYMOIMOHAIEHBIM U3MEHEHHSIM U TPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAINH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATHBI

K xoniry o6yuenus B 10 kacce nmpenMeTHbie pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU HU
TEXHOJIOTUH, B MPAKTUYECKON JESATEIBbHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUA W3YYCHHBIX (U3UYECKUX MOJEIIEeH:
MaTepuaibHas TOUKa, MHEepIUalIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAJIbHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnn (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKOW TEOPHUM CTPOCHHMS BEIIECTBA U



AIEKTPOIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHEHHOE NBIKCHHE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKXKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOSHUE JKHIKOCTEH W TBEPABIX Tel,
U3MeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAUIM3AIUs, KHUIEHHUE, BIAKHOCTb
BO3]lyXa, MOBHIIICHUE NABJICHUS Ta3a MPU €ro HarpeBaHWUU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIIECCax, ICKTPHU3AIUsS Tel,
B3aMMOJICUCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3Ys (U3UYECKUE BEIUYMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHE, CKOpPOCTh, YCKOpPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYeCKash DHEPTrus, MOTCHIMAIbHAS DHEPTrHs, MEXaHHIeCKas
paboTa, MexXaHWYecKas MOIIMHOCTh;, NPH ONMHUCAHWW TIPABWJIBHO TPaKTOBATh
(bu3MYEeCKU CMBICT HCIOJIb3YeMbIX BEIMYHMH, WX OOO3HAYCHUS U CIUHMUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMIMHAMU;

ONHMCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3Ysl (DM3UYECKHME BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPTUsl XaOTHUYECKOTO JBIKCHUS MOJIEKYJI, CpeIHEKBaApaTUIHas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KOO (PUIIMEHT TMONE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIWYUH, WX
0o0O3HAaueHUs W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyI0 BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIMKCHIBATh U3YUYCHHBIE JICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PHM3NYECKUE BETUYMHBI: AICKTPHUCCKUIN 3apsi,
AIIEKTPUYECKOE TOJIe, HAMPSOKEHHOCTD TOJIS, TIOTEHIINAN, Pa3HOCTh IMOTEHIINAJIOB;
Py ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHWS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAaHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHYNHAMH,

aHAM3UPOBaTh (PU3HUYECKHUE MPOIECCHI U SBIICHUS, UCIONB3Ys (PU3HUCCKHEC
3aKOHBI ¥ MIPUHIHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXPAaHEHUS WMITYJIbCa,
NPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéra, MOJICKYISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIIECTBAa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHENW KMHETUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AEKTPUUECKOTO 3apsifga, 3akoH KylloHa, TpU ATOM pa3iuyvaTrh CIOBECHYIO
(GbOpMYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BHIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1acCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBHUS MAIINH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3anyaTh YCIOBHS UX 0€30MacHOT0 UCMOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, NPHU ITOM
dbopmyarpoBath mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMUPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OIBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYUIIECTBJIAThH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (QU3WYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(GuKcHpOBaTh Pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
TaOIuUIl U TpaUKOB, IETaTh BEIBOJBI 1O PE3yIbTaTaM UCCIICIOBAHUS;

cobJroaTh mpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIICIOBAHUIN B
pamMKax yd4eOHOTO SKCIepUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€THhle 3aJauyd C SIBHO 3aJaHHOM (M3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHEe 3aKOHBI U MIPUHITUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7a9u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3Hau€HUs (PU3NUECKOIN BEINUNHBI;

pelaTh KaueCTBEHHBIC 33/1a4i: BHICTPAWBATh JJOTUYECKH HEMPOTHBOPEUYHUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCeCKHE ABIICHUS,

UCIIOJIb30BaTh MTPH pEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POpMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAMNA U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIAPHOM HWHGOPMALMM, TOJYYEHHOW W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOTydaeMylo HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCEIHEBHOM MKU3HU IS
oOecnieueHnss OE30MACHOCTH MPH OOpalleHUH ¢ MpUOOpaMh U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TpyHNe C BBHIMOJHEHHEM PA3JIUYHBIX COIHUANBHBIX pPOJICH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pACCMAaTPUBAEMOMN MTPOOIIEMBI.

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

JIEMOHCTPUPOBATh HA MPUMEpPAX pPOJib U MeCTO (U3UKK B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHUpPA, B Pa3BUTUHU COBPEMEHHONW TEXHUKHU HU
TE€XHOJIOTUW, B MPAKTUYECKOW NEITEIBHOCTH JIOACH, LETOCTHOCTh U EIUHCTBO
bu3nYecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHMIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sijipa MPHU pPEUICHUU (PU3NYECKUX
3a/1ay;

pacro3HaBaTh (pU3NYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (PM3HMKU: 3JIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHMMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETA, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTD;
ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  pa3IMYHBIX  Cpel) |

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), HUCIMONB3YAd (PU3NYECKUE BEITUUYHMHBIL:
DIIEKTPUYECKUN 3apsl, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOoJsA, cuina Ammepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuM, (POKYCHOE pacCTOSHHE U
ONTHUYECKAs CUJIA JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUIA
CMBICII HCIOJIb3YEMbIX BEJIMYMH, HMX OO0O3HAUYeHHS M EJAUHMIIbI, YKa3bIBaTh
(bopMyIIbI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYIO BETUUHHY C JPYTUMH BEIUYUHAMH;

ONMCBHIBATh H3YyYCHHBIE KBAHTOBBIE SIBICHUA W IPOLECCHI, HCIOIb3Ys
buznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypaciaga, SHEPTUS CBA3U



aTOMHBIX S7IEp, TP ONMUCAHWU TMPABWIBHO TPAKTOBATh (U3UYECKUNA CMBICIT
WCITOJIb3YEMBIX BEJMYMH, MX OOO3HAUYEHUS W CAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETMUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapaJIEIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia pororddexra,
3aKOH COXPAHEHUsl SHEPrUHU, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTysaThl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmnaja, Mpy 3TOM pasiinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHIYKIMM MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibl Ammnepa u cuibl Jlopenna;

CTPOUTh UM OIHMCHIBATh H300paXKEHHE, CO3[1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHUH: MPHU 3TOM
dbopmynupoBaTh NpodaeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUS, POBOJAUTH OMBIT U JOPMYITHPOBATH
BBIBO/IbI;

OCYHIIECTBIISAThH MPSAMbIE M KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEITUYHH, TTPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (PM3MUECKUX BEJIMYUH C UCTIOIB30BAHUEM TPSIMBIX
U3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIBTATHI
MOJIyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATaM MCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeOBATEIIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000Opy10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PU3HUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4u
BBEIOMPATHh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIBI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIyYeHHOTO 3HAYeHUS (PU3UUECKOUN BEJIUYUHBI;



pemaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHUECKH HENPOTUBOPEUYHUBYIO
LEMOYKY PACCYXKACHUN C OMOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, UHTEPIIPETALMM U NIPEICTABICHUS
y4eOHOH M HAYYHO-NIOMYJIAPHOM HWH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMylo HHPOPMAIIHUIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MacCHOrO UCHOJIb30BAaHUS B IOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIETO MHpa, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 11
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmieHuu ¢ NpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JJIi COXPAHEHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaThb B TIpyHle C BBIIOJHEHHUEM pa3JMYHBIX COLHUAIbHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPyHNbl, PAaLUOHAIBHO pACHpelessITh O0OS3aHHOCTU U
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBO yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kontpoabnbie IIpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa HOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Apmaminica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubnuorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHAMMKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 5 bu6mmorekxa [IOK

®dazoBbIE IEPEXOBI

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 yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. DneKTpoMarHuTHas 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 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
5 MexaHn4yecKkue 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 CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

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

31 OCHOBBI crIEIIUAIBHOM TEOPUHU 4 | bubnmnorexa [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 DNIEMEHTHI aCTPOHOMUU U acTpOhH3UKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 EtlffsJ:I/Ier:;sez)EB;;Ml&k
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabusie IIpakTnueckue
n/n Bcero HU3YYEeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
®du3uka — HayKa O PUPOJIE.
1 Hayunrbie MeT(})]K bl HO?I»)HapHI/ISI 1 bubmmorexa [IOK
v 8 05.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B

) (hOopMUPOBAHUN COBPEMEHHOM 1 bubmmoreka [JOK
Hay4YHOW KapTHUHBI MUDA, B 07.09.2023 = https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEITBHOCTH JIFOIeH
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTHh MEXaHHYECKOTO | bubnuoreka [{OK
newxenus. [lepemenenue, 12.09.2023  https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

4 PaBHOMEpHOE NpAMONMHENHOE | bubmuoreka [IOK
JIBIKEHHE 14.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSMOJIMHEWHOE 1 bubmmnoreka HOK
JIBUKEHUE 19.09.2023  https://m.edsoo.ru/ff0c372¢

6 CBoOomHOe maieHue. Y CKopeHue 1 but6mmorekxa [IOK
C¢BOOOIHOTO ITaIEHUSA 21.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe qBUKEHUE.

7 JBrm>keHre MaTepraibHOM TOYKH T10 1 bubmmorexa [IOK

P 26.09.2023 | https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

8 lanunes. NnepuuanbHble CUCTEMBI bubnmnorexa HOK
. 28.09.2023  https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHA
Macca tena. Cuna. [Ipunmun
9 cynepro3uiuu cui. Bropoii 3akon bubmorexa HOK
N 03.10.2023 | https://m.edsoo.ru/ffOc3be8
HeroToHa 17151 MaTepuanbHON TOYKU

10 Tperuii 3akoH HeroToHa 1u1s Bu6muotexa [JOK
MaTepUAIbHBIX TOYEK 05.10.2023 | https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro taroreHus. Cumna

11 TskecTu. IlepBasg kocMuueckas bubmmorexa LIOK

10.10.2023  https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuorexa [IOK
TeJa 12.10.2023 | https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koadpdunuent

13 TpeHust. Cuita CONTPOTUBIIEHUS TIPU bubmmnoreka HOK
JBIKEHUH Tela B )KMIKOCTH UJIN 17.10.2023 = https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTenbHoe U BpamareabHOe

14 JBUKEHHE a0COMIOTHO TBEPIOTO bu6mmoteka IIOK
tesa. MoMeHT cuiibl. [liteuo cussl. 19.10.2023  https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBecUs TBEPIOTO TeIA
NMitynsc MaTepraibHON TOYKH,

s CHCTEMbI MaTEPUAJTIbHBIX TOYEK. bubnuotexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs 24.10.2023 | https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBUKEHHE

16 PaboTa 1 MOIITHOCTH CUJIEI. bu6nunorexa LIOK
Kunernueckas sneprus 26.10.2023  https://m.edsoo.ru/ff0c4502




17

18

19

20

21

MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KUHETHUYECKOW SHEPTUH

[ToreHuunanbpHas SHEPTHUs.
[ToreHunanbHas SHEPTUS YIIPYTO
neOpMUPOBAHHON MPY>KUHBI.
[ToreHuuanbpHas SHEprus Tena
BOJIN3M IOBEPXHOCTH 3eMITH

[ToTeHumanbHbIe U
HeNnoTeHUIUaNbHble CHIIbl. CBA3b
pPabOTHl HEMOTEHIMAIBHBIX CHII C
U3MEHEHHEM MEXaHUYECKOU
SHEPrUMU CUCTEMBI T€J. 3aKOH
COXpaHEHHsI MEXaHUYEeCKOH SHEPTUH

Jlaboparopnas pabota Ne 1
«HccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPTrUM Tella Ha IPUMeEpe
PaCTSKCHUS PE3UHOBOTO KTyTa»

Konrtponbnas pabora Ne 1 o Teme
«Kunemaruka. /luHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

Anamu3 pe3ynbratoB KP. OcHoBHBIE
MOJIOKEHUS MOJIEKYJIISIPHO-
KUHETHYECKOU TEOPHH.
BpoyHnosckoe nBuwxkenue. uddysus

07.11.2023

09.11.2023

14.11.2023

16.11.2023

21.11.2023

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc461a

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

24.11.2023




23

24

Macca mounekyin. KonudectBo
BemectBa. [locTtostnaas ABoraapo

TemmoBoe PpaBHOBECHCE.

Temmnepatypa u €€ usmMepeHue.
[lIxana remnepatyp Llenbcus

28.11.2023

30.11.2023

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

05.12.2023

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

26

27

28

29

AOcoutoTHas TeMIiepaTypa Kak Mepa

CpeaHel KHHETHYECKOM SHEPrUuun
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH JlanbToHa. ["a30BbI€ 3aKOHBI

JlaboparopHuas padota Ne 2
«HccnenoBanue 3aBUCUMOCTH
MEXy ITapaMeTpaMu COCTOSTHUS
pa3peKeHHOTr0 raza

W3onponeccsl B M€aIbHOM ra3e U
uX rpaduueckoe npecTaBiIeHue

07.12.2023

12.12.2023

14.12.2023

19.12.2023

bubnuoreka [{OK
https://m.edsoo.ru/ffOc511e

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

30

BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKOW CUCTEMBI U
CIOCOOBI €€ U3MEHEHHUS.
KonugecTtBo TemnoTs! 1 padoTa.
BuyTtpenHnss sneprus
OJTHOATOMHOTO HJICaJIbHOTO Ta3a

21.12.2023

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5952

31

Bunae! rerionepenaun

26.12.2023

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5¢36




VY nenbHas TEMI0EMKOCTb BEIIECTBA.
KomnuecTBo TemoTsl npu

bu6nmoreka [IOK

32
teronepenaye. AnuadaTHbIN 28.12.2023 |  https://m.edsoo.ru/ff0c5c36
npoiiecc
1 IlepBblii 3aKOH TEPMOJIMHAMUKHU U bubnmnoreka HOK
€ro NPUMEHEHUE K U30IIpoLieccaM 09.01.2024 | https://m.edsoo.ru/ffOcSefc
HeoOpaTtumocTs nporeccos B
34 npupoae. Bropoii 3akon bubmorexa HOK
PHpOAE. BTOP 11.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOJMHAMUKH
[Mpunnun nevictust u KIT bubnuoreka [IOK
35 .
TETJIOBOM MaIlIUHBI 16.01.2024  https://m.edsoo.ru/ff0c600a
36 K KIT
Huxen Kaprio 1t ero K11 18.01.2024
37 DKOJOTUYECKHe MPOOIeMbl
TEIUIOOHEPTETUKHU 23.01.2024
O000maromuii ypox
38 «Mornexk HI;I HaS}I’p ¢dusuka. OCHOBBI bubmmorera OK
YIp ' 25.01.2024  https:/m.edsoo.ru/f0c6938
TEPMOJIUHAMUKI
Konrtponbnas padora Ne 2 o Teme
39 «MonekymnspHas ¢puzuka. OCHOBBI bubmorexa HOK
YUIP ’ 30.01.2024  https://m.edsoo.ru/ffO0c6a50
TEPMOJIMHAMUKI
Amnanus pe3ynbratoB KP.
40 [TapoobpazoBanue 1 KOHIEHCAIIHS bubmorexa HOK
poobp ’ 01.02.2024  https://m.edsoo.ru/ff0c63b6
Hcnapenue u KArenue
AOCONIOTHAS U OTHOCHUTEIbHAS
41 BJIXXKHOCTh BO3yXa. HachIleHHBIN brbmorexa [OK
YR . 06.02.2024  https://m.edsoo.ru/ff0c64d8

nap




Teépnoe Teno. Kpucramiuueckue u
amop(HbIe Tera. AHU30TPOIUS

bu6nmoreka [IOK

42 CBOMCTB KpUCTAJIIOB. JKHIKue
B KpUCTaIIoB. AMAKH 08.02.2024  https://m.edsoo.ru/ff0c65f0
Kkpuctajibl. CoBpeMEHHbIE
MaTepHuabl
[TnaBneHue U KpUCTAITA3AITHS.
bu6nmoreka [IOK
43 VY nenpHas TEILIOTA IIJIaBICHU.
13.02.2024 | https://m.edsoo.ru/ff0c6708
CyO6numarus
44 YpaBHeHHe TEIMI0BOro OanaHca bubmorexa [IOK
15.02.2024 | https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tei. INEKTPUIECKUn
bubnunoreka LIOK
45 3apsn. [IBa Buga 3J1€KTpUUECKUX
20.02.2024 @ https://m.edsoo.ru/ffO0c6bcc
3apsI0B
IIpoBOAHMKH, TUIIEKTPUKH U
46 H(I))J'I POBOTHUKHU BagH bubmmorexa [OK
o ) 22.02.2024 | hittps://m.edsoo.ru/ff0c6bcc
COXpaHEHUS dIEKTPUUECKOTO 3apsia
BsaumonericTBue 3apsiioB. 3aKoH
47 Kymnona. ToueyHbIN diIeKTpUYeCKU Bubmuorexa LIOK
Y ’ p 27.02.2024 | https://m.edsoo.ru/ff0c6ced
3apsia
Hanpsk€HHOCTB 2JIEKTPUYECKOTO
43 nosist. [IpuHnun cynepnosunyu bubmuoreka [IOK
ANEKTPUUECKHUX Toneu. JInnun 29.02.2024 | https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTH
Pabota cuit 31eKTpoCTaTHUeCKOro
but6mmorekxa [IOK
49 nois. Ilorennuan. PasHocTh
05.03.2024  https://m.edsoo.ru/ff0c6f00

INOTCHIIMAJIOB




50

51

HpOBO,Z[HI/IKI/I " JUDJICKTPHUKHU B
SJICKTPOCTATUYCCKOM IT0JIC.
I[I/IE)JICKTpI/I‘-IeCKaH IpOHUIIACMOCTDb

OnekTpoéMkocTh. Konnencarop

07.03.2024

12.03.2024

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7018

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

52

DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOTO KOHJEHCAaTopa

14.03.2024

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

53

54

55

JlaGopaTtopnast pabota Ne 3
"U3mepeHue 31eKTpOEMKOCTH
KOHJIeHcaropa"

[TpuHIMI NEHCTBUS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMTUPOBAILHOTO
ammapara, CTpyHHOTO IpUHTEpa.
DIIeKTpOCTaTUYECKas 3allIHTa.
3a3eMIIeHne AIIEKTPONpruOOpOB

DNeKTpUYECKU TOK, YCIOBUS €T
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

19.03.2024

21.03.2024

02.04.2024

56

[TocnenoBarenabHOE, MapauIeIbHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOTHUKOB. JIaGopaTtopHas
pabota Ne 4 «3yuenue
CMEIIIaHHOTO COCTNHEHHUS
PE3UCTOPOBY

04.04.2024

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c74f0




57

58

59

60

Pabota u moutHOCTH
AIIEKTPUUYECKOTO TOKA. 3aKOH
[xoyins-Jlenna

3axkoH Oma i1 OJIHOU
(3aMKHYTOM) 3JIEKTPUYECKON IICTIH.
KopoTkoe 3ambikanue.
Jlaboparopuas pabota Ne 5
«M3mepenne D/1C uctounuka Toka
U €T0 BHYTPCHHETO COTIPOTHUBIICHHS

DJIeKTpOHHAas IPOBOJAUMOCTh
TBEPBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTUBIICHHS] METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

09.04.2024

11.04.2024

16.04.2024

18.04.2024

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

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

61

[TonynpoBoaHHKH, UX COOCTBEHHAS
Y TIpUMECHAs TPOBOIUMOCT.
CaoiicTBa p—n-nepexoa.
[TomympoBOIHUKOBBIE TPUOOPHI

23.04.2024

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

62

DNEeKTPUYECKUH TOK B PaCTBOPAx U
paciiaBax 3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALM.
DneKTpoan3

25.04.2024

bubmmoteka IIOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKUH TOK B ra3ax.
CaMOCTOSITeNIbHBIN U
HECaMOCTOSITENIBHBINA pa3psl.
Monnus. [Inazma

30.04.2024

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c84ae

64

DnexTpuueckue npruOopsl U
YCTPOHCTBA U MX PAKTUIECKOE

03.05.2024

bubnunorexa LIOK
https://m.edsoo.ru/ff0c86fc




IIPUMCHCHUC. HpaBI/IJ'Ia TEXHUKH

0€30MacHOCTH
65 O6o006maromuit ypok 1 bubmmoreka [JOK
"OnekTpocraTuka" 07.05.2024 | https://m.edsoo.ru/ff0c8c56
O06o0marmuii ypok bubnmnoreka HOK
66 1
«INEKTPOIUHAMUKAY 14.05.2024  https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
67 «Qnekrpocraruka. [1ocTosHHBIHI 1 bubnuorexa [IOK
ANEKTpUYECKUil TOK. Toku B 16.05.2024  https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX cperax»
Amnanu3 pe3ynbraToB KP.
68 Oo6o061maronuii ypok mo remam 10 1 Bubmiorexa OK
P 21.05.2024  https://m.edsoo.ru/ff0c8f6c
KJjlacca
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoka Bcero Kontpoarmpie  Mpaxrueckue U3y4YeHUs o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
[TocTostHHBIE MATHUTHI U KX

| B3auMoO/iecTBUE. MarHUTHOE MoJIE. | bu6mmoreka [IOK
Bekrop MarHuTHON MHIAYKIUU. 04.09.2023 = https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHON MHAYKLIUU
MarauTHoO€e 1oJie MPOBOIHUKA C

) TokoM. OnBIT DpcTeaa. | bubnuorexa [JOK
B3aumoneiicTBre MpOBOTHUKOB C 05.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas padota Ne 1

3 «M3yueHne MarHuTHOTO MoJIs 1 1 bubmmorexa [TOK

11.09.2023 | https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM)
JlelicTBME MAarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHas pabota Ne 2 | | bubnunoreka [JOK
«Uccnenosanue neicTBUA 12.09.2023 | https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIS HA

5 JBUKYITYIOCS 3apsXKEHHYIO 1 bubmuoreka [IOK
gactuity. Cuna Jlopenma. Pabota 18.09.2023 | https://m.edsoo.ru/ff0c9df4
cuiel JlopeHia

6 DNIEKTPOMarHuTHasE MHYKIUSI. 1
IToTok BEeKTOpa MAarHUTHOM 19.09.2023




10

uHaykuuu. 3J1C uHIyKuuu. 3aKoH
AIIEKTPOMATrHUTHOW WHYKITHH
®dapanes

JlaGopaTtopHnas padora Ne 3
«HccnenoBanue IBICHHS
3JICKTPOMArHUTHOW WHTYKITAW

NuaykTuBHOCTSH. SIBIEHUE
camonHykuuu. 9J1C
CaMOMHYKIMH. DHEprHs
MarHUTHOT'O MOJISL KaTyLIKH C
TOKOM. DJIEKTPOMAarHuTHOE 110J1e

TexHu4eckue ycTpomucTBa U ux
INPUMEHEHHE: TIOCTOSTHHBIC
MAarHHThl, 3JIEKTPOMArHHUTHI,
AIIEKTPOJIBUTATEIh, YCKOPUTEIH
9JIEMEHTApHBIX YaCTHII,
WHIyKIIMOHHAS [IeYb
Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHas
VH]TyKIIUSD)

25.09.2023

26.09.2023

02.10.2023

03.10.2023

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

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

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

11

KontponbHas padota o teme Ne 1
«MarauTHoe moie.
DNIeKTpOMarHuTHasE UHIYKIUS»

09.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

Amnanu3 pe3ynbratoB KP.
CB0OOIHBIE MEXaHUYECKHE
kosnebanus. 'apmoHnyeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHMI.
[IpeBpatenue sHepruu

10.10.2023

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




13

JlaGopaTtopHnas pabora Ne 4
«HccnenoBaHue 3aBUCUMOCTH
neproja MajbIX KOJIeOaHH rpy3a
HA HUTH OT JUIMHBI HUTH U MacChl
rpy3a»

16.10.2023

14

KonebatenbHbll KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B HJICATHHOM
K0JIeOATEIbHOM KOHTYpE. AHAIOTHS
MEXY MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJeOaHUSIMU

17.10.2023

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

15

16

17

18

19

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B UACAJIbHOM
K0JIeOAaTEITbHOM KOHTYpE

[TpencraBneHue o 3aTyXaromMx
KosieOaHusX. BoIHyX/1eHHbIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KOeOaHus

IlepeMeHHBIN TOK.
CuHycongaibHbIN EpEMEHHBIN
TOK. MOIIIHOCTh NEPEMEHHOTO TOKA.
AMIUTMTYIHOE U JEHCTBYIOIIEE
3HAYEHHE CHJIbI TOKA U HAIIPSKEHUS

Tpauncdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU
YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO

23.10.2023

24.10.2023

06.11.2023

07.11.2023

13.11.2023

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

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324




20

3BOHKa, FeHepaTopa NepeMeHHOro
TOKa, JINHUH 3JIEKTpoIiepeaay
DKOJIOTUYECKUE PUCKU TTPU

IIPOU3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus

. 14.11.2023
3JICKTPOIHEPTUU B TTOBCEIHEBHOM
SKU3HU
MexaHnueckue BOJIHBI, YCIOBUS
acrpocrpanenus. [lepuo.
21 gKo pOCTBp acapocT aII){erI;I u Bubmorexa ITOK
P pactipoctp 20.11.2023 = https://m.edsoo.ru/ffOcca54
JUTMHA BOJIHBL. [lonepeunsie u
MIPOJIOJIbHBIE BOJTHBI
2 3Byk. CxopocTb 3ByKa. ' poMKOCTB bubnnorexa [JOK
3ByKa. Bricota Tona. TemOp 3ByKka 21.11.2023  https://m.edsoo.ru/ffOcccOc
DIIeKTPOMAarHUTHBIE BOJIHBI, UX
23 cBOMcTBa U ckopocTh. [IIkana bubmaorexa [IOK
P ’ 27.11.2023  https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHUIUIIB paIUOCBS3U U
24 .P
teneBuaeHus. Pazsurue cpencts 28.11.2023
cBs3u. Pagnoriokamnus
)5 Konrponbnas pabora Ne 2 bubnuoreka [IOK
«Koiebanus u BoIHBDY 04.12.2023  https://m.edsoo.ru/ff0cc6f8
Amnanus pe3ynbratoB KP.
IIpssmMonuHeiiHOe pacopocTpaHeHHUE
26 CBI;Ta B OJTHOPO HI:)IZ cpe ep bubmmorera [IOK
FIHOPOL pese. 05.12.2023 = https://m.edsoo.ru/ff0cd350

ToueuHbIil HICTOYHUK cBeTa. JIyd
CBETa




OtpaxkeHue cBeTa. 3aKOHBI

27 oTpakeHus csera. [loctpoeHue bubmmorexa [TOK
P . P 11.12.2023 | https://m.edsoo.ru/ffOcd4e0
n300pakeHMid B TUIOCKOM 3epKajie
IIpenomnenue ceeta. [TonHoe
)3 BHYTPEHHEE OTPAKECHHUE. bubnunoreka [HOK
[IpenenbHbIN yroa NOIHOTO 12.12.2023 = https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKEHUS
Jlaboparopnas pabota Ne 5
29 «3mepenue nokasarens bubmorexa LHOK
P 18.12.2023  https://m.edsoo.ru/ff0cd67a
MPETOMIICHUS CTEKIIa»
JIunzel. [locTpoenue nzodpaxenuit
30 B i1H3e. DopMyJia TOHKOMN JIMH3BI bubmorexa HOK
' Y ' 19.12.2023 | https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGopaTtopHnast pabota Ne 6
31 44! i
X ccneIIOBa}iHe CBOMCTB 75.12.2023
M300paXeHUI B TMH3aX»
Hucnepcus cera. CioxXHbIA COCTaB
1 6enoro csera. L{Bet. JJabopaTopHas
paborta Ne 7 «Habmronenue 26.12.2023
JUCIIEPCUU CBETa»
3 Nntepdepenuus cera. Audpaxius bubnuoreka [IOK
cBeta. [{udpakimonnas pemeérka 09.01.2024 = https://m.edsoo.ru/ffOced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnoreka [JOK
Ilomapuszanus ceera 15.01.2024  https://m.edsoo.ru/ff0cf02e
OnTuyeckue npudopsl U
35 i
YCTPOMCTBA U YCIIOBUS UX 16.01.2004

0€30MacHOro NpUMEHEHUs




['panutibl TpUMEHUMOCTH
KJIACCUYECKON MEXaHHUKHU.

bu6mmoreka [IOK

36
[TocTynartel cienuanbHOM TEOPUU 22.01.2024  https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIbHOCTH
OTHOCUTETBHOCTh
37 OJIHOBPEMEHHOCTHU. 3aMeJICHUE bubmmorexa [TOK
ATOEP ] 8 23.01.2024  https://m.edsoo.ru/ffOcfad?2
BPEMEHHU U COKpAIICHHUE JITTUHBI
DHeprus U UMIYJbC
18 peNSITUBUCTCKOM yacTuubl. CBs3b bubnuorexa [JOK
MAacChl C SHEPTUEH U UMITYJIbCOM. 29.01.2024  https://m.edsoo.ru/ffOcfc68
DHeprus NOKos
KonTtponsnast padora Ne 3 «Ontuka.
39 OCHOBBI crIelIUAIBHON TEOPUHU bubmorexa HOK
" P 30.01.2024  https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH
Ananus pe3ynbratoB KP. ®oToHBI.
40 ®opwmyna [lnanka. ueprus u bubmorexa HOK
Py ' P 05.02.2024  https://m.edsoo.ru/ffOcfel16
UMITYJIbC GOTOHA
OTKpBITHE U HCCIIEI0BaHNE En6 ITOK
nOIMoTeKa
41 .0 A.T.
porosdexra. Ombrror 06.02.2024 = https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl poTtorpdexra. YpaBHEeHUE
42 SﬁHMTeI(‘;II)Ha ;[H(I:{(b(boma(b(gema bubmmorexa LIOK
] 12.02.2024 = https://m.edsoo.ru/ff0d015¢
«Kpachnas rpanuna» potospdexra
Hasnenue cera. OnwiTh [1. H.
43 Jlebenera. Xumuueckoe JeiicTBHE bubmmorexa [OK
' 13.02.2024 = https://m.edsoo.ru/ff0d04a6
cBeTa
m TexHu4eckue ycTpoucTsa u
IIPaKTUYECKOE TPUMEHEHUE:! 19.02.2024




dboTodneMeHT, GOTOATIHK,
CoJTHEYHas OaTapesi, CBETO IO/

Penrenue 3amad mo reme

bubmuoreka [JOK

45
«NEeMEHThI KBAHTOBOM ONTHUKHU» 20.02.2024  https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONbITHI
Pesepdopna no paccestuuio o- bubmumoreka [IOK

46
yacrtull. [Inanerapnas mozueins 26.02.2024 | https://m.edsoo.ru/ff0d091a
aToma

bubmuorexa [JOK
47 II b
OCTyHaTR! opa 27.02.2024 | https://m.edsoo.ru/ff0dOafa
Wznyuenue u noraoiieHue GOTOHOB

48 IIPU [IEPEX0/Ie aTOMa C OJTHOTO bubnnoreka [JOK
YPOBHS SHEPTUH Ha APyroi. Bubl 04.03.2024 | https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHOBBIE CBOMCTBA YaCTHII.

Bomnsl ne bpoinns.
49 KopnyckynsapHo-BOJIHOBOM bubmorexa HOK
PHYCIYTAP 05.03.2024 | https://m.edsoo.ru/ff0d0Oca8
nyanu3Mm. CrioHTaHHOE U
BBIHYKJICHHOE U3JTyYCHHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 OmnsiTel Pezepdopaa mo bubnmnorexa [JOK
ONPEIEIECHUIO COCTaBA 11.03.2024  https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO W3JTYICHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3nydeHus. Bausinue
PaAMOAKTUBHOCTHU HA KUBBIC 12.03.2024

OpTraHHU3MBbI




52

53

54

OTKpBITHE TPOTOHA U HEUTPOHA.
M3oronsl. Anbda-pacmar.
DNEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnan. ['amma-usinydenue

DHeprus CBS3U HYKJIOHOB B SIpE.
Snepubie peakuuu. AnepHblid
peaktop. [Ipobraembl, IepCeKTUBHI,
IKOJIOTHYECKUE aCTICKTHI SICPHOMN
OHEPIeTHKHU

DNEMEHTAapHBIE YaCTULIBI.
OTkpbITHE TO3UTPOHA. MeTo1bI
HAOJII0JIEHUS ¥ perucTpaluu
aJIeMEHTapHbIX YacTtull. Kpyribii
cron «DyH1aMeHTaIbHbIE
B3auMoaencTeus. ENMHCTBO
(bu3nUecKoil KapTHHBI MUPay

18.03.2024

19.03.2024

01.04.2024

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

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bug 3sé3nnoro neda. Co3sesnus,
SIpKHE 3BE3/IBI, TUTAHETHI, UX
BuauMoe asuxenne. Conneunas
cHCTEMa

02.04.2024

56

57

Comure. CoHeyHast aKTUBHOCTb.
Ucrounuk sueprun CosHIla 1 3BE3]1

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
NOCJIEI0BATENbHOCTH. BHyTpeHHEE
cTpoenue 3BE311. COBpeMEHHBIE
MPEJICTABICHUSI O IPOUCXO0KIEHUU
u »Bororu CoJtHITa U 3BE3T

08.04.2024

09.04.2024




58

Maineunsiit [1yte — Hama
l'anaktuka. ITonoxenue u
nemkenne Comnna B ['ajakTuke.
lNamakTuku. Y€pHbIe ABIPHI B s Apax
rajakTHK

15.04.2024

59

60

61

Bcenennas. Pa3beranue rajgakTuk.
Teopus bosboro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

HeperieHHbie mpo0ieMbl
ACTPOHOMUH
KonTposnpHas padora Ne 4

«IIeMEHThI aCTPOHOMHH U
acTpou3uKm»

16.04.2024

22.04.2024

23.04.2024

62

Amnanu3 pe3ynbratoB KP.
O6o06matomuii ypok. Pons dpuzuku
Y aCTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COLIMATLHOU U
ITUYECKOU cdepax AesITeNbHOCTH
YyelloBeKa

29.04.2024

63

O6o06matomuii ypok. Pons u mecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

30.04.2024

64

O6o06maromuii ypok. Posb
¢buznueckoif Teopun B
(bopMHpOBaHUY MPEICTABICHUH O
¢du3nueckoil kapTHHE MHUpa

06.05.2024




65

O6o06matomuii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
MPEJACTABICHUI O IPUPOJE

07.05.2024

66

67

[ToBTOpeHue. MaruuTHoe mouie.
DJeKTpOMarHuTHasE UHYKIUS

[ToBTopenue. Ontuka. OCHOBBI

CHGHH&HBHOﬁ TCOPpUHU
OTHOCUTCIBHOCTHU

13.05.2024

14.05.2024

68

[ToBropenue. KBantoBas ¢puzuka.
DNeMEHTHl aCTPOHOMUU U
acTpodu3uku

20.05.2024

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

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakuueit [lapdentreBoit H.A., AkuinonepHoe o6iiecTBo «M31aT€IHCTBO
«IIpocBemenue»

» Gusuka, 11 kmace/ Msaxumes I'.J1., ByxoBues b.b., Hapyrun B.M. nox
penakiueii [TapdpentreBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Cnam rua, ®UIIN
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