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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTelbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareabHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kitaccoB npu 00yueHun
ux ¢u3rKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GI'OC COO k muaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKU Ha YPOBHE CPEIHEr0 o0IIero oopa3oBaHusl, INIaHUPyEMbIe
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThI 10 roj1aM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypc GU3HKK — CHCTEMOOOpa3yIoInii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKMX 3HAHMM  OmNpeAeNseT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUN B cpepe SHEPreTUKHU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUpPOBaHME YMEHHI NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS TP BHITIOJTHEHUN UMHU yU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY kypca pusuku 11 ypoBHS CpeaHETo 00111ero 00pa3oBaHusl IOJI0KEH
pPSA UIEeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benuHEH BOKpPYr ¢u3nyeckux Teopuil. BenmymuMm B Kypce sBIsieTCs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(GuU3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

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

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOopuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, TPAHULIAX TIPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUH U MPOILIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJX0J B Kypce (U3UKU PEealn3yeTcs MPEexKIe
BCEro 3a CYET OpPraHU3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXcCs.
J1;1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbBI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYHIECTBIIIETCA yYaCTHUKaMU 00pa30BaTeNbHOrO IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTCcs OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3UYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonblioe BHUMaHKE yesieTcs pEIIeHNI0 PaCUETHBIX M KAaU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKaromleH
KU3HH, TpeOyronue BBIOOpAa (U3UYECKOW MOAECNU IS CUTyalluu MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepraIbHO-TEXHUUECKOMY
obecnieueHn0 yueOHOTro mporecca 0a30BbIil YpOBEHb Kypca (DU3UKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKU WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTre GU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢$u3MKe YICHUUECKUX MPAKTUYECKUX PaboT U IEMOHCTPAIIHIOHHOE 000pyI0BaHHE.

JleMmoHCTpanioHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHNU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

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

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHsS OOYyYalOIIUXCS K Hay4dHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysIbTaTa H3yuyeHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
du3nyecKuX 3HAaHUM U HAyYHBIX JI0Ka3aTEIbCTB;

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

JlocTrxkeHne 3TUX Ienei o0ecrednBaeTCsl pelIeHHeM CIEeIyIOIMNX 3a71ad B

npouecce u3y4eHus Kypca GU3MKH Ha YpOBHE CPEIHEro 001Iero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAS MEXaHUKY, MOJICKYSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOW KU3HU;



e OCBOCHHE CIOCOOOB peUICHUS pa3jIMYHbIX 3a7a4 C SIBHO 3aJaHHOU
busznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSIHUS HAa OKPYKAIOUTYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPETHETO OOIIEro
oOpazoBanus orBojuTcs 134 yacos: B 10 kinacce — 68 yacos (2 4aca B He/eN0), B
11 kmacce — 66 yacoB (2 yaca B HEJICIIO).

[Ipensaraemelii B mporpaMme 10 (U3MKE MepeyeHb JadopaToOpHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
IpOBeNEeHHUsST J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

@®usnka — Hayka o mnpupone. HayuHble MeTONBI MO3HAHUS OKPYKAIOIIETO
Mupa. PoJib 3KcriepuMeHTa U TEOPUHU B MPOLIECCE TO3HAHUS TPUPOIBL. DKCIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUHU. [ paHHUIBI TPUMEHUMOCTH (DU3UICCKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponb u Mecto ¢u3nku B (GOPMUPOBAHUU COBPEMEHHOM HAYyYHON KapTUHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Hemoncmpayuu (¢ ucnonvzosanuem Yu@dpoeoco U aHAIO208020

obopyodoesanus yenmpa « Touxa pocmay)
AHanoroBele W MHU(PPOBBIE W3MEPUTEIbHBIC MPHUOOPHI, KOMITBIOTEPHBIE

TAaTYUKH.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, cCKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
Clio)keHue nNepemMenIeHN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U [EpEeMEIICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeHOE NBMKEHUE. [[BHKEHNE MaTEPUATIBHOM TOYKHU M0 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JTUHEWHAs! CKOPOCTb.
[lepuon u yactora obparieHus. LleHTpocTpeMUTENIHbHOE YCKOPEHHE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBI>KCHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIC TIepeIadn.

Lemoncmpayuu (c ucnonvzosanuem yughposozo u anano2o8020 060py008aHUs
yeumpa « Touka pocmay)

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.



Habmionenue ABMKEHHUs Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusle pabomsi (¢ UCHONb30BAHUEM
yugposo2o u ananoeo6020 obopyoosanus yeumpa « Touka pocmay)

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIBIO ONPEAECICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BPEMEHH TIPU PaBHOYCKOPEHHOM
JBWKEHUU C HAYAIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [puniun cynepno3suiuu cui. Bropoii 3akon HeroToHa 1t
MaTepuaibHON TOUKU. TpeTunid 3akoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtiaroreHus. Cwia Tsokectd. IlepBasg kocMuueckas
CKOPOCTb.

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

Tpenue. Bunel Tpenus (1mokosi, ckoyibxeHusi, kaueHusi). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHHs CKOJbKEHUS U cuiia TpeHus nokos. KoadduimeHt tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuibl OTHOCHUTENBHO OCH BpameHus. llnedo cuimbl. VYcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Lemoncmpayuu (c ucnonvzosanuem yughposozo u anano2o8020 060py008anus
yeumpa « Touka pocmay)

SIBneHue nHepuum.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIbI YIPYTOCTH OT AeopMaiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.



YcioBus paBHOBECHUS TBEPAOTO Teyla. Buibl paBHOBECHSL.

Yuenuueckuii asxcnepumenm, nabopamopmvie pabomsi (C UCHONb308AHUEM
Yyugposoeo u ananoeo6020 0bopyoosanus yenmpa « Touka pocmay)

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIvH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonsl coxpaneHus é mexanuxe

Nmiynbc MaTepuaibHOM TOUKHM (Tena), CHUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tella. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorennumanbHas DHEPTUsA YIIPYro
nedopMupoBaHHOM NpykuHBL. [loTeHIMaNbHAS YHEPTHS TeJla BOJIU3H MOBEPXHOCTU
3eMIIH.

[loTeHnmanbHple U HEMOTEHUUANbHbIE  Cuibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHndeckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Lemoncmpayuu (¢ ucnonvzosanuem yughposozo u anano2o8020 060py008anus
yenmpa « Touxa pocmay)

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIUATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomwsl (¢ UCHONb30BAHUEM
Yupposozo u ananoeoo2o obopyoosanusn yenmpa « Touxa pocmay)

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue CBsi3M pabOThI CHUJIBI ¢ U3MEHEHUEM MEXaHUYECKOW IHEPTUH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU MeopUul
OCHOBHBIC TIOJIOKEHHUS MOJICKYJIIPHO-KHHETHUYECKOW TCOPUU U MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKEHUS W



B3aUMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenum CTpOEHHUsI Tra3oB, XHUIKOCTEU H
TBEPABIX TE€N U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneld. Macca u
pa3Mmepsbl MoJiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana temmneparyp
Llenbcus.

Mopgens  uneanmbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTrypa Kak Mepa
CpeIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Hemoncmpayuu (¢ ucnonvzosanuem yughposozo u anano2o8020 060py008anus
yeumpa « Touka pocmay)

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BeElIecTBa, (QoTorpauu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUI.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJCHUCTBU.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKHU COCY/a.

OnbITE, WUIIOCTPUPYIOIINE YpPaBHEHHWE COCTOSHUS UJCAIBHOTO Trasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomsl (C UCHONb308AHUEM
Uupposo2o u ananoco6o2o obopyoosanus yenmpa « Touxa pocmay)

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHUI
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuxku

Tepmoannamuueckass cucrema. BHYTpeHHssT dHEprus TEPMOIAMHAMUYECKOU
CUCTEMBI U cIoco0bI €€ n3MeHeHus. KonnuecTBo TeIoTel U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HWJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeJIbHAsI TEMIOEMKOCTh BEIIECTBA.
KosnuecTBo TEIIOTH NpH TEIIONEpEIaye.



[Tonsitue 06 ammabatHom mporecce. IlepBbIii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHre TepBOro 3akoHa TEPMOJIMHAMUKU K H3omporeccam. ['padpuyeckas
UHTEpIIpeTanus paboTh rasa.

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

TeroBble  MamuHbl.  [IpuHIUMOBL  JEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoaddummeHT monae3Horo
nercTBus TemwtoBod mammHbl. [{ukn KapHo m ero ko3¢ @UIMEHT MOJIE3HOTO
JENUCTBUS. DKOJIOTMYECKUE MPOOIEeMbl TEIUIOIHEPTETUKH.

TexHuueckue yCTpPOWCTBA H NPAKTUYECKOE TMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJUIBHUK, KOHIUIIUOHED.

Hemoncmpayuu (c ucnonvzosanuem yughposozo u aHaio208020 060PyO08aHUs.
yeumpa « Touka pocmay)

W3meHeHue BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IyTEM TpeHUs (BUACOJAEMOHCTPALIMS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Tejaa IpH Terionepeaye.

OneIT N0 a1MabaTHOMY paCIIMPEHUIO BO3AyXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEJISL.

Yuenuueckuii sxcnepumenm, nabopamopmuvle pabomsi (¢ UCHOIb30BAHUEM
Yu@pposozo u ananoeoo2o obopyoosanusn yenmpa « Touxa pocmay)

N3mepenne yaenbHON TEIII0EMKOCTH.

Tema 3. Acpecammusvie cocmoanusa eeuwecmea. Dazoevie nepexoovt

[TapooOpazoBanue u koHxaeHcauus. Mcnapenue u xuneHue. AOCOIIOTHas U
OTHOCUTEJbHAS BIAXHOCTh BO3ayXa. HackllmeHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucrannmmueckue u amopdHbie Terna. AHU30TPOIHUS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpUcCTayuIM3anus. Y aefibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHUYecKue yCTpPOMCTBA M MPAKTUYECKOE IMPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYYEHUSI COBPEMEHHBIX MaTE€pUaJoOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Lemoncmpayuu (c ucnonvzosanuem yughposozo u anano2o8020 060py008aHUs
yeumpa « Touka pocmay)

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObl n3MepeHus BIaXKHOCTH.

Hab6ntonenue HarpeBanus U MaBJieHUs] KPUCTAUIMYECKOTO BEIlECTBA.



JleMOHCTpanust KpuCTaIoB.

Vuenuueckuu sxkcnepumenm, nabopamopmuvie pabomsi (C UCHOIL3OBAHUEM
yupposozo u anano20602o0 obopyoosanus yenmpa « Touxa pocmay)

M3MmepeHre OTHOCUTENIBHOM BIaXKHOCTH BO3/1yXa.

Paznen 4. daekTpoanHamuka

Tema 1. Inekmpocmamuka

DIIeKTpU3ALUSA TEIL. DIEKTPUUECKUM 3aps. [[Ba BUIa 3IIEKTPUUECKHUX 3aPSAIO0B.
[IpoBOAHWKHN, OUANEKTPUKU WU TOJYNPOBOAHUKH. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

B3zaumopeiictBue 3apa0B. 3akoH KynoHa. ToueuHsblil 3JIEKTpUYECKUI 3apsil.
Onektpuueckoe mnozne. Hanpsok€HHOCTh — 3nekTpuueckoro mojsd.  [IpuHiun
CYHEPIIO3ULUN BJICKTPUUYECKUX MOJIeH. JIMHUM HaNpsKEHHOCTU AJIEKTPUYECKOTO
TTOJISL.

Pabota cui anekTpocrarudeckoro nosjs. [loreniuan. Pa3HOCTh MOTEHITMAIOB.
[IpOBOAHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHYECKOM Itose. JluanmekTpuueckas
IIPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh IUIOCKOIO KOHAEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHIEHCATOPA.

TexHu4yeckrue YCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE DJJIEKTPOIPUOOPOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHbBINA TPUHTED.

Hemoncmpayuu (c ucnonv3osanuem yughposozo u aHano2o8020 060PyO08aHUs.
yeumpa « Touka pocmay)

VY CTpoNCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3auMopencTBre HaAIEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUDJIEKTPUUECKON IPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATOPa.

Yuenuueckuii sxcnepumenm, nabopamopuvle pabomsi (¢ UCHONb30BAHUEM
Yyugdposo2o u anano2o6020 0bopyodosanus yenmpa « Touka pocmay)

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 ydacTKa LETH.



DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIIEHUE BEIIECTBA.
[locnenoBaTenpHOE, NapaJuIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoyms—Jlenma. MOIIHOCTD
IIEKTPUYECKOTO TOKA.

OJNEeKTPOABMKYILAsL CHJIa U BHYTPEHHEE COIPOTHUBIICHHE HCTOYHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpU4YecKol nenu. KopoTkoe 3aMbIKkaHue.

OneKkTpoHHass  OPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBHUCHUMOCTH
COIPOTHUBJICHUS METAJLIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUNA TOK B BakyyMe. CBOMCTBA JJIEKTPOHHBIX ITyYKOB.

[TorynnpOBOJHUKH. CoOcTBeHHass W NpUMECHas  IPOBOJAUMOCTb
NOJIynpOBOJHUKOB. CBoiicTBa p—N-nepexoaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OnexkTpuyecknuid TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJHUTOB.
DNEKTPOIINTUYECKAS] TUCCOLUALUSA. DIEKTPOIIU3.

OnexTpudyecknid TOK B ra3ax. CaMOCTOATENBbHBIA M HECAMOCTOSTEIBHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIIepMeETp,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTElbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIHN IMO0/1, TaJbBAaHUKA.

Lemoncmpayuu (c ucnonvzosanuem yugphposozo u anano2o6020 060pyO008aHUs.
yenmpa « Touka pocmay)

M3mepeHne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHUSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUJIOILIA/IN TIONIEPEYHOI0 CEUYEHUs U MaTepHraa.

CMemaHHoe COeTMHEHNE TTPOBOTHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii paspsa ¥ NpOBOJAUMOCTb BO3yXA.

OHOCTOPOHHSISI TPOBOUMOCTD AHOJIA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomsl (C UCHOIL30OBAHUEM
yupposozo u anano20602o0 obopyoosanus yenmpa « Touxa pocmay)

N3ydeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CUIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HaoGmronenne amekTpoimsa.

MesxknpeaMeTHbIe CBSI3H



Nzyyenune xkypca ¢uszuku 6a30Boro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypCcaMM MAaTE€MAaTHKH,
Oumonoruu, XUMuH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsmus, CBSI3aHHBIE C WU3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SBJICHWE, HAy4HbIM (DaKT, rurmore3a, (unyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIu,
napaboJia, runepOoia, ux rpadvKd U CBOHMCTBA, TPUTOHOMETpUUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCH KOOPJMHAT, CJI0KEHHUE BEKTOPOB.

buonoeus: mexannueckoe ABMKEHUE B KUBOHM mpupose, muddysus, ocMoc,
TEII00OMEH KUBBIX OPraHU3MOB (BBl TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJICKTPUYECKUE SIBIICHUS B )KMBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCAa, TEINIOBBIE CBOMCTBA TBEPBIX TEJI, KUJIKOCTEH U Ta30B,
AJEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJIEKTPOJUTHYECKAS  JHCCOILMALNS,
raJlbBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKE JIBH)KCHUH C HMCIOJIb30BAHHEM MEXaHHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIUITHUKH, WCIIOJIb30BAHHE 3aKOHA COXPAaHECHUSA
UMITyJIbCa B TEXHHUKE (pakera, BOJAOMET W JPYTHeE), ABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOHUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIYYCHUS COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, 3JICKTPOCTaTHYECKas 3alllUTa, 3a3€MJICHHE AJICKTPOIPHUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, AJIEKTPOHArPEBATEIBHBIE pUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

ITocTossHHBIE MAarHUTHI. B3anMogeicTBHE MOCTOSHHBIX MArHUTOB. MarHutTHoe
niosie. Bekrop marauTHOM MHAYKIMHA. [IpyHIMD Cyneprio3suiin MarHuTHBIX MOJIEH.
JIluanm MarHuTHOM WHAyKUMU. KapTuHa JWHUNA MAarHUTHOM WHIYKIUH I10JIA
MMOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO MPOBOAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTBue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPaBJICHHE.



Cuia Jlopenua, €€ MOlyJib M HarpaBlieHHe. J[BuxkeHre 3apsSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuitbr Jloperra.

SIBeHne aneKTpoMarHMTHOM MHAYKIMU. [IOTOK BekTOpa MarHWTHOM
WHIYKIUU. OJIEKTPOJBIKYINAs Cula HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJTHOPOJHOM MarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABIKYIIAs CHIIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YacTUIl, UHIYKIIMOHHAS T1€Yb.

Hemoncmpayuu (c ucnonvzosanuem yughposozo u anano2o8020 060py008anus
yeumpa « Touka pocmay)

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonenicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH U3MEHEHUSA
MAarHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopuvle pabomsi (¢ UCHONb30BAHUEM
Yu@pposozo u ananoeoo2o obopyoosanusn yenmpa « Touxa pocmay)

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHOM MHIYKIIUH.

Paspnen 5. KosieOanusi 1 BOJTHBI
Tema 1. Mexanuueckue u IneKmpomazHumHble Kojaedanus
Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonnueckue xonebanwms. Ilepuoxa, wacrota, amrmumrtyna u (asa koaeOaHUU.
IIpyXMHHBIN MasATHUK. MaTreMaTU4eCKU MasTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanwmii. [IpeBparienue sHepru NPy TAPMOHUYECKUX KOJICOAHUSIX.



Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHHS B
UJCATPHOM KOJICOATEIPHOM KOHTYpE. AHAIOTHS MEXKIYy MEXaHUYeCKUMHU U
AJIEKTpOMAarHuTHbIMU Konebanusimu. Dopmymna Tomcona. 3akoH COXpaHEHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsX. BbIHYKEHHbIE MEXaHUYECKHE
Kojebanms. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemenHblii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JCUCTBYIOIIEE 3HAUYEHHUE CHJIBI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U MOTPEOIICHUE AIEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TPU MPOU3BOJICTBE ANIEKTpodHepruu. Kynbrypa
WCIIOJIB30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue ycTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTpOnepeaay.

Hemoncmpayuu (¢ ucnonvzosanuem yughposozo u anano2o8020 060py008anus
yeumpa « Touka pocmay)

HccnenoBanre napaMeTpoB KoJieOAaTeNbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKU MAsITHUK).

HabGmronenue 3aryxaromux KojieOaHu.

HccnenoBanrie CBONCTB BBIHYKJICHHBIX KOJICOAHUH.

HaOmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuunorpaMmsl (3aBUCHMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) ISt
AIIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onanc nmnpu mMOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUU AIEKTPONEPEaAUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsl (C UCHONb308AHUEM
Yupposozo u ananoeoso2o obopyodosanus yenmpa « Touxa pocmay)

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

HccnenoBanre nepeMeHHOTO TOKa B LIEMH U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE B0JIHbL

Mexanuueckue BOJHBI, yCJOBHUsI pacmpoctpanenus. llepuon. CkopocTh
pacrpocTpaHeHuss W JJiKHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.



DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IyYEHHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumHuas opueHntanus BektopoB E, B, V B anexrpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaXCHHUE, MPEIIOMIICHUE, MONIIpu3anus, Tudpakius,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DIJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyecknue yCTpOMCTBa M IPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPAa3BYKOBasi IUArHOCTUKA B TEXHUKE W MEIAULMHE, pazaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Hemoncmpayuu (c ucnonvzosanuem yughposozo u aHano208020 060PyO08aHUs.
yenmpa «Touxka pocmay)

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Koneobiomeecs Ten0 Kak HCTOYHHK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGmroneHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJIEOAHUIA.

HccenmenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, ITPETOMIICHHE,
noJisipu3anus, 1udpakuus, MHTepepeHLUs.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HICTOUHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHui B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI ITPEIOMIIEHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiicHusi. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yrojg MOJHOTO
BHYTPEHHETO OTPaKEHUSI.

HMucnepcus ceeta. CinoxHbIi coctaB Oenoro cseta. LBer.

Cobupatouiue 1 paccenBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKas cuia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuil B COOUPAIONIUX H
pacceuBaromux jguH3ax. Gopmyna TOHKOW JIMH3BI. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

IIpenensl NPUMEHUMOCTH T€OMETPUYECKON OIITUKU.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHIHOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.



Hudpakmus cseta. [Judpakuuonnas pemérka. YciaoBue HaOIIOACHUS
TJIaBHBIX ~MAaKCMMyMOB TIpU  TaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonsipuzarus ceera.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: OYKH, JIyTa,
doToanmapar, NPOEKIIMOHHBIN ammapaT, MUKpPOCKOIM, TEJIECKOI, BOJIOKOHHAS
OINTHKA, TUPPAKIIMOHHAS PEHIETKA, TTOJSIPOHI.

Hemoncmpayuu (¢ ucnonvzosanuem yughposozo u anano2o8020 060pyO008aHuUs
yeumpa « Touxka pocmay)

[IpsiMmonuHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE U MPEIOMIICHUE CBETa.
OnTuyeckre mpudOpBHI.

[TonmHOE BHYyTpeHHEE OTpakeHre. Mozellb CBETOBOJA.

HccnenoBanue cBOMCTB N300pakeHU B JIMH3aX.

Mojenu MUKpOCKOTIa, TEIECKOIIA.

HaOmronenue natepdepeHinu cBera.

HaOnronenune nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[Tosmyuenue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tosryuenue ciekTpa ¢ HOMOIIbIO TU(PPAKLINOHHON PEIIETKY.

HabGnronenue noasipusalny cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomsi (¢ UCHONb30BAHUEM
yugposo2o u ananozo8o2o obopyoosanus yeumpa « Touka pocmay)

N3mepenue nokasaresns NpeJoMIICHHUS CTEKIa.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

HaGmronenue nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCUTEIbHOCTH

[ paHuIBI IPUMEHUMOCTH KJIACCHUECKOM MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTHh MOAYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHINTENHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpAICHHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
ITOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Inemenmuvl KGAHMOBOU ONMUKU
®otonsl. ®opmyna [1nanka cBsi3u 3HEprUN (HOTOHA C €70 YACTOTON. JHEPTHS
U UMITYJIbC (POTOHA.



Otkpritre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dorordpdekra. Ypasuenue DiHIITeHHA A1 Porodddekra. «KpacHas rpaHunar
doTorpdexra.

JaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TNPUMEHEHHE: (OTOIICMEHT,
dboTomaTYNK, COTHEUHAs1 OaTapesi, CBETOIUO/I.

Hemoncmpayuu (¢ ucnonvzosanuem yughposozo u anano2o8020 060pyO008aHuUs
yeumpa « Touxka pocmay)

dotordeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

Ceroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Imanerapnas mogmens aroma. lloctynmater bopa. U3nydenue u mormomnieHue
(OTOHOB MpU MEpPEeXo/e aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
cnekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IA.

BosiHoBBIE cBOMicTBa yacTull. Bonnsl 1e bpoitis. KopryckyisipHO-BOJIHOBO#M
JyaJIu3M.

CHnoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHUE.

TexHuyecknue yCTpOHCTBA M TPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu (c ucnonvzosanuem yughposozo u aHano2o8020 060pPyO08aHUs.
yeumpa « Touka pocmay)

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomwsl (¢ UCHONb30BAHUEM
Yupposozo u ananoeoo2o obopyoosanusn yenmpa « Touxa pocmay)

Habronenue nuHeyaToro CekTpa.

Tema 3. Amomnoe a0po

OKCINEPUMEHTHI, JI0KA3bIBAIOIINE CIOXHOCTh CTpoeHUsl sjpa. OTKphITHE
panuoakTuBHOCTU. OnibITH Pezepdopia o onpeeneHuto coctaBa paiu0aKTUBHOTO
m3nydyennsi.  CpoiictBa  ambda-, Oera-, ramMMma-uszinydeHus.  BrusHue
PaIMOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens siapa [eiizenOepra—
NBanenko. 3apsn saapa. MaccoBoe uncio sapa. M30Torsl.



Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. [amma-
U3ITydeHHE. 3aKOH PaIMOAKTUBHOIO pacnaja.

OHeprus CBsA3M HYKJIOHOB B sifipe. SAaepubie cuibl. JleQekT Macchl siapa.

SAnepHble peakuuu. JleneHue u CUHTES saEp.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOJIIOIEHUS U PErMCTPAIK 3JIEMEHTAPHBIX YaCTHULL.

dyHaameHTanbHbIe B3aUMOAeHCTBYS. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETD, KaMepa
Bunbcona, siaepHslif peakTop, arTomMHasi 6omoa.

Hemoncmpayuu (c ucnonvzosanuem yugposozo u anaioeo8020 000py0o8anusl
yenmpa «Touxka pocmay)

CuéTyrK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomwsi (¢ UCHONb30BAHUEM
Yupposozo u ananoeoso2o obopyoosanus yenmpa « Touxa pocmay)

HccnenoBanre TpeKOB YacTHULL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. JiieMeHTHI AaCTPOHOMMH M aCTPOPU3HKHU

Otanel pa3BuTHA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCThb. McTtounuk sHeprum ConHuAa W 3BE3.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Ki1acc —
CBETHUMOCTBY». 3BE3Mbl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUS O MPOUCXOXKACHUHU U 3BOIONMUA CoJIHIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii I[Iyts — nama T'amaktuka. Ilomoxenune u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PemMkToBOE U3ITyYEHHE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus



HabnroneHnus: HeBOOpYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUIIOKEHUH ISl OTIpeeNICHUs TOJI0KEHUsI HeOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1us CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3ukm w acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cepax AesITeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpA, poJib GU3MUECKONU TEOPUU B
dbopMHpOBaHUU MPECTABICHUHN 0 (PU3UUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHUpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O NPUPO/IE.

MexnpeaMeTHble CBS3H

Nzyuenue xypca ¢pusuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBI3aHHBIE C M3yYEHHEM METOJOB HAYYHOTO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pU3Myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKLIHH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bhEMa Tell.

buonocus: snekrpuyeckue SBIECHUS B JKUBOW NpUpOJE, KojeOaTeiabHbIE
JIBW>KCHUS B )KMBOM IPUPOJIE, ONITUYECKUE SBJIECHUS B )KUBOW MPUPOJE, NEUCTBUE
pajualui Ha )KUBbIE OPTraHU3MBI.

Xumusi: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJNIMYECKast CTPYKTYpa TBEPIbIX
TeJI, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUYECKON PEETKU, CIEKTPATIbHBIN aHAHN3.

l'eocpagusa: marHuTHBIE TIONIOCA 3€MJIM, 3aJI€KM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonoeusa: JHHUM DIEKTPONEPEAAY, TEHEPATOP IEPEMEHHOrO TOKAa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, paaap, PaJAUONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YyOEKJCHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaan3alldii OCHOBHBIX HalpaBJICHUH
BOCHIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKU 00YyYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYSCKMX T'yMAaHUCTUYECKUX M
JIEMOKPATUYECKHUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aMMOJIEHCTBOBATH C COIMATIbHBIMA HHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh 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) 3CTeTHYECKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY Hay4YHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEPEC K pa3luyHbIM cdepaMm npodheccCHoHANbHON NeATENbHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTH JKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TI00aJIbHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAHME ULEHHOCTHM HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IpOIECCE
U3Y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENIbCKYIO IESITEIbHOCTh
VHIUBUYAJIHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JESITENIbHOCTH, 3aJaBaThb MHapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOIJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B 00yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa30OBaHUI0 W TPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIlHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00s1acTu (pU3uKw;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIs TOKa3aTeIbCTBa CBOUX
YTBEPXKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBATh TIONYYCHHBICE B XOJE€ pEIICHHWs] 3aJaddl  pPe3yJbTaThl,
KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OICHKY HOBBIM CHUTYAIlHsIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
KU3HEICATCIBHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAILHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE ATbTEPHATHBHBIE PEIICHU.

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCeHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUSI,;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/1a4 ¢ cOOJII0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepekeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHOU
0e30IacHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy TIpeICTaBICHHS i BU3yaJTU3aIUH.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE YUeOHbIE TeiCTBUS:
OCYIICCTBIIATH OOIICHHE HA YPOKax (PM3UKK U BO BHE-YPOUHOU JACATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



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

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA MO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIaH JCHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh PE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yUaCTHUKA KOMAH/IbI B OOTITHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

mpeajiaraTh HOBBIE TPOEKTHI, OICHUBAaTh WJIEU C TMO3UIMH HOBU3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJHEHUS IPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B AECSTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BHIOOpA BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO TNPUHUMATH PEIICHUS IO HUX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
dbuzuke IS YpOBHA cpenHero oOmiero oOpa3oBaHUA Yy  00Yy4aroIIMXCs
COBEpIICHCTBYETCS HMOIIMOHAIIbHBIHI UHTEIJICKT, IpeInoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIONIETO CAMOKOHTPOJIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCrexy, ONTHMHU3M, WHUIMATHBHOCTHh, YMEHHE EHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIE Pe3yJIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MECTO (PU3NKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B TPAKTUYECKOMN JESITECIbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuajibHas TOYKa, MHEepIUAJIbHAsl CUCTEMa OTCUYETa, aOCOIIOTHO TBEPAOE TEO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NUYECKUE SBICHUS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddys3us, OpOyHOBCKOE IBIKECHUE, CTPOCHUE KUIAKOCTEH W TBEPIBIX Te,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHHE, KPUCTAJUIM3AlUs, KUIEHHE, BIIaKHOCTh
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMH COCTOSIHUS Ta3a B M30MpPOIIeccax, JICKTPU3AIMS Tell,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpJIMHATa, MYTh, MNEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC TeJla, KUHETUYECKasi SHEPrusi, MOTEHIHUAJIbHAS SHEPIUsi, MEXaHUYeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMKUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SIBIICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KOO(PPUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAYCHUS] M EIUHHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXAaHMYECKONW DSHEPruM, 3aKOH COXPAaHEHUsS HWMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJIIOTHOM TeMIlepaTypoy, MEePBbIN 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHCHHUSI
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOr0 MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHMM, MPU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000pyAOBaHUSs, IPOBOJAUTH ONBIT U OPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUsI M MCIOJIb30BaTh H3BECTHHIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(uKCcHpOBaTh Pe3yJIbTAThl OJYUYEHHOM 3aBUCUMOCTH (PU3UUYECKUX BEJIMYUH B BUJIE
Ta0IHI U TPAaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U MIPOEKTHOU
JESTEIIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M JIaOOpaTOPHOTO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIIACHITh (PU3NMUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOUMbIe NIl €€ peIlIeHus, NMPOBOJUTH PAcU€Thl M OLIEHUWBATH PEATbHOCTh
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCKHe ABIICHUS,

UCIIOJIb30BaTh ITPH PEIIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMN U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHONM HMHGOPMALMH, MOJYYEHHOW W3 pa3InyHBIX
UCTOYHUKOB, KPUTUIECKU aHAIM3UPOBATH MOJTydaeMyr0 HH(POPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss OE30MaCHOCTH TpU OOpaleHnu ¢ TpudopaMu M TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pPAaCHpeNesiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K kon1y o0yuenus B 11 kiaacce npeMeTHbIe pe3yIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCINCH:
TOYEYHBIN IJEKTPUUECKUN 3apsifl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsiji, dJCKTPOMArHUTHBIE KoJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTomMa BOJOPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCTHONB3YsSd (U3UYECKUE BEITHYMHBIL:
ANEKTPUUYECKUIN 3apsill, CHJIa TOKa, JIEKTPUUECKOE HAINPSKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOrO IMOJied, MEpHoJl M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAYEHUS W EAUHUIIBI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETMUUHAMY,

OMKUCHIBATh HW3YUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, DHEPTUsl U UMMYJIbC (DOTOHA, MEPHUO]T TOJIypacaja, SHEPrus CBI3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
WCIIOJIb3YeMbIX BEJHMYMH, WX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapajjieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaCIpOCTPAHEHHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPAHECHMS
AIEKTPUYECKOr0 3apsjia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTyJaTel bopa,
3aKOH paJIMOAaKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OINHUCHIBATh H300paKEHHE, CO3JaBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOI0 SKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHUPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTAThHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL W TpadHKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIEOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIBCKON U TPOCKTHOU
JESATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THbIe 3a7a4d C SBHO 3aJlaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJTYYE€HHOT0 3HaueHUs GU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKACHUN C OMOpPOM HA HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH JUISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAUN U IPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX 0€30IaCHOIO UCIOJIb30BAaHUS B MIOBCETHEBHOU
KU3HY;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 1JIs
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEi,
IUIAHUPOBaTh pabOTy TpyHNbl, PaLUOHAIBHO PpaCHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB HUcnoan3oBanue nudpoBoro
U aHAJIOTOBOI'0
DJIeKTPOHHbIE
HaumenoBanue 000opy/i0BaHMSsI LIEHTPA
Ne Kontpons Ilpaktn  (uudposbie) .
pa3/1esioB U TeM €CTeCTBEHHOHAYYHOI U
n/n Bcero HbIE YyecKue o0pa3oBaTe/bHbIE .
NMpPoOrpaMmblI 6 : CCVDCLL TEXHOJIOTHYEeCKOi
PadoThI PadoThI PeCyP HanpasJeHHocTell «Touka
pocta» (mpeoosanue ®PIocC
2021)
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
11 ®dusnka 1 METObI 5 bubnnoreka IIOK

' Hay4HOI'O [TO3HAHUS https://m.edsoo.ru/7f41bf72

Uroro no pazaeny 2

Paznea 2. MEXAHUKA

Ob6opynoBanue JUTS

1a60paTOPHBIX pabort u

YUYEHHYECKUX ONBITOB (Ha 0Oase
) ) Bu6morexa LIOK KOMIIIEKTOB Juis EI'D)

1 Kimnematitica > https://m.edsoo.ru/7f41bf72 ~ MacHUmMoynpasiiemoie
2EepKOHO8ble OaMYUKU
ceKyHoomepa, Habop 2py308,
OI0K HeNnOOBUINICHBIU, HUMb

O6opynoBanue st
1abopaTOPHBIX paboT u
bubanoreka IIOK YYEHUYIECKUX OMBITOB (Ha 0ase
2.2 7 2
Hunamiia https://m.edsoo.ru/7f41bf72 = xomrutektoB s EI'D)
OepessHublll OpPYCOoK, Habop
2PY308, MEXAHUYeCKas CKambs,



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

OUHAMOMEMp, WMAMUs
1abOpamopHblil, MEXaHUYECKAsl
CKambsi, OPYCcok OepessaHHbll,
9/1eKMPOHHBLIU CEKYHOOMePC
OamyuuKamu,

O6opynoBanue st

3aKOHBI COXpPAHEHUS B bubnmoreka [JOK 1a00paToOpHEIX paboT u
2.3 6 1 1
MEXaHUKe https://m.edsoo.ru/7f41bf72 = ydyenuueckux ombITOB (Ha Oaze
KoMrIuiekToB st EI'D)
Wroro mo pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

O6opynoBanue ajst
31 OCHOBBI MOJIEKYJISIPHO- 9 bubmuorexa [HOK 1ab0paTOPHBIX paboT U
' KMHETUYECKOU Teopuun https://m.edsoo.ru/7f41bf72 = ydermueckux ombITOB (Ha 0ase
KoMIUIeKTOB 1J1st EI'D)
Ob6opynoBanue JUTS
BuGmuotexa LIOK 1a00paTOPHBIX pabort u
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 YUYEHHYECKUX ONBITOB (Ha 0Oase
https://m.edsoo.ru/7f41bf72
komruiekToB st EI'D)
Jamuyuk enaxcnocmu 6030yxa
ArperaTHble COCTOSIHHS
3.3 BemecTBa. PazoBbie 5 1 Bubmmorexa [IOK
' n ) https://m.edsoo.ru/7f41bf72
MIEePEXO0/IbI
Hroro mo pazneny 24
Paznen 4. JIEKTPOJINHAMUKA
bubnuotexa [JOK OO6opynoBanue ajst
4.1 C) 10 1
flekTpoCTaTIIA https://m.edsoo.ru/7f41bf72 =~ naGopaTopHBIX paboT U



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

YYEeHHYECKHX OTBITOB (Ha O6aze
komrutekToB st EI'D)

ITocTosiHHBIN
4.2 ANEKTPUYECKUN TOK. 12 bubnnoreka HOK
' Toku B pasIMuHbIX https://m.edsoo.ru/7f41bf72
cpemax
Utoro no pazneny 22
PezepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME



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

11 KJIACC

Ne
n/n

HaumenoBanme pa3jiesioB
H TeM MPOrpaMmbl

KoaunuecTBO 4acoB

KoHuTtpoJsb
Bcero HbI€

padoTbI

paxkTn
yecKkHne
padoThbI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

HUcnosb3oBanue
uudgpoBoro u
aHAJIOTOBOI'0
000pyI0BaHUS LIEHTPA
€CTEeCTBCHHOHAYYHOM U
TeXHOJIOTH4eCKOil
HanpaBJICHHOCTel
«Touka pocra»
(mpeodosanue ®IOC
2021)

Paznea 1. JIEKTPOJAUHAMUKA

11

MarsuTHoe I10JI€.
DNeKTpOMarHuTHas
WHIYKIUS

11 1

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c

O6opynoBanue ajst
71a00paTOpHBIX PaboT U
YYEHHUYECKUX OTBITOB (Ha
0ase KOMIUIEKTOB IS
oro)

oamyux HANpANCe U,
CONeHOUO, NOCMOSAHHYIL
NONIOCOBOU  Ma2HUm, mpyoKa
1IBX,

0BYXKAHANbHAS

KOMNJIeKm — Npo80008
npucmagka-
ocyuniozpag, 36YK060U

2eHepamop, Habop nPo8o008

Hroro no pazneny

11

Pasnea 2. KOJIEBAHUSA 1 BOJIHBI


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

MexaHuueckue u

O6opynoBanue VTS
7abopaTOpHBIX  paboOT W
YUYCHHUYECKUX ONBITOB (HA
0a3e koMmruiekToB st EI'D)
0amuuK YCKOpeHusl, Wmamue ¢
Kpenexjcom, Habop — 2py308,

2.1 3JICKTPOMArHUTHBIC 9 bubmorexa HOK
' P https://m.edsoo.ru/7f41c97¢c = UMb, nabop  npyoicur,
KOIIeOaH st Komnvlomep, oamyux
ycKopeHus, wmamue c
Kpenejcom, HAOOp NpPysuCUH
pasz Hotl drcécmrkocmu, Habop
2py306 nol00 .
99 MexaHu4eCKHe 1 5 bubmuorexa [JOK
' ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
O6opynoBanue 1is
bubnmnoreka [JOK abOpaTOPHBIX PaboT U
2.3 0 10 PATOPHBIX p
e https://m.eds00.ru/7f41c97¢c y4eHMYECKHX OIBITOB (Ha
0aze xomruiekToB st EI'D)
Hroro no paszneny 24

Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI crieIUaTbHOM 4 bubnmoreka [JOK
' TEOPUU OTHOCUTEIIBHOCTH https://m.edso00.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
O6opymoBanue s
41 OneMEHTHI KBAaHTOBOU 6 bubnnorexa [JOK 11aGOPATOPHBIX PaboT H

OIITUKH

https://m.edsoo.ru/7f41c97¢c

YUYCHHYECKHUX OMBITOB (Ha
0aze kommekToB 1 EI'D)



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

bubmuoreka [JOK
4.2 Crpoctne atoMa 4 https://m.edsoo.ru/7f41c97c
O6opynoBanue ams
bubnnorexa LIOK 11a60paTOPHBIX PAdOT U
4.3 ATOMHOE AP0 5 1 1 https://m.eds00.ru/7f41c97c = y4eHHYECKHX ONBITOB (Ha
6a3e koMIiekToB st EI'D)
Hroro no pazaeny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
DJIEMEHTBI aCTPOHOMUU U bubnuoreka [JOK
5.1 7 1
acTpou3uku https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBILIAIOLIEE IOBTOPEHUE
6.1 O6o0maroree 4 bu6mmoreka [IOK
' MIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pe3epBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB 66 5 11
10 TIPOTPAMME



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoxa Bcero Koutpoabhbie  TIpakruyeckue u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunbie MeTZ;[(I)I HO?I;)H:HI/iI 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIETO MUPA.
Ponb u mecTo pusuku B

5 ($hOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JII0IeH

bu6nmorexa LIOK

3 Bxoamas konTposbHas padora 1 1 https://m.edsoo.ru/ffOc8f6c
MexaHnueckoe ABUKEHUE.

4 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmuoreka [{OK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

5 PaBHOMEpPHOE ITPAMOJIMHENHOE 1 bu6muoreka [JOK
JBWKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1 bu6muoreka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
CBoOoHOe majieHne. Y CKopeHue

7 CBOOOJIHOTO MaJCHHS. 1 1 bubnunorexa LIOK

KpuBonuneliHoe 1BU>XEHUE.
JlaGopaTtopHnas pabota Nel

https://m.edsoo.ru/ff0c39cc



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

"N3ydeHune nBUKEHMS TENa,
OpOIIEHHOTO TOPU30HTATIBHO"

JIBr>KeHHE MaTepuaabHOM TOYKH 10
okpyxHOcTH. JJabopaTtopHas padora

bub6nmmoreka [IOK

8
Ne 2 "U3yuenue nBukeHus Teia 1o https://m.edsoo.ru/ffOc3ada
OKpY>kHOCTH"
[TpuHIIUIT OTHOCUTEIILHOCTH
9 lanunes. MHepuuanbHbIE CUCTEMBI bubmorexa [JOK
) P HU https://m.edsoo.ru/ffOc3be8
orcyeta. IlepBblii 3akoH HeroToHA
Macca tena. Cuina. [Ipuniun
10 cynepno3uiuu cuil. Bropoii 3akoH bubmorexa [JOK
yHep H ’ p . https://m.edsoo.ru/ffOc3be8
HproToHa 117151 MaTepHaIbHOW TOYKH
Tperuii 3akoH HproToHa 1151 bubmmoreka [JOK
11
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cumna
12 Tsoxectd. IlepBas kocMudeckast bubmorexa [JOK
P https://m.edsoo.ru/ff0c3d00
CKOPOCTh
Cuna octH. 3akoH ['yka. Bec
13 Tea J};I:I(;Zr aTopHas a60i]: Ne3 bubmorexa HOK
o PaTopHazi p T https://m.edsoo.ru/ff0c3e18
H3mepenue :KeCTKOCTH IPYKUHBI
Cuna tpenus. Koapdpuunent
Tperust. Cuiia COPOTUBICHHUS IPU
14 JIBHKEHUH TeJIa B )KUIKOCTU WU bubnunorexa LIOK
rase. JlabopatopHas pabota Ne4 https://m.edsoo.ru/ff0c3f76
"U3mepenue koddduirienta TpeHus
CKOIBXKEeHUS"
15 [TocTynaTenbHoE U BpaaTeabHOE bu6muotexa [JOK

JBUKEHHE a0COTIOTHO TBEPAOTO

https://m.edsoo.ru/ff0c41a6



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

Tena. MomeHT cwiibl. I1meuo cuiibl.
YcnoBust paBHOBECHS TBEPAOTO TeJa

16

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBbI MAaTEPHUAIIBHBIX TOYECK.
Nmnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCca. PeakTuBHOE IBUKEHHE

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c43d6

17

18

19

PaboTa 1 MOLTHOCTH CHIIBI.
Kunernueckas sneprus
MarepuaabHON ToukH. Teopema 00
M3MEHEHUU KHHETUYECKOW SHEPTrUuu

[TorennuanbHas SHEPIUs.
[TorennuanbHast SHEPIrUs yIpyro
neOpMHUPOBAHHON PY>KUHBL.
ITorennmansHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMJIU

IToTreHnmanbHbIC U
HEeNoTeHUMaNbHbIe CUIIbL. CBs3b
paboThl HEMOTEHIINATIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUU

bubmuoreka [IOK
https://m.edsoo.ru/ff0c4502

bubnuoreka [{OK
https://m.edsoo.ru/ffOc461a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c478c

20

JlaGopaTtopHnast pabota No5
«HccnenoBanue cBsi3u paOOTHI CHITBI
C U3MEHEHNEM MeXaHNUECKOH
SHEPTHH TeJla Ha IPUMEPE
pacCTsDKEHUS PE3HHOBOTO JKT'yTay

21

KonTponbnas padorta Nel o teme
«Kunemartuka. Jlmnamuka. 3aKOHBI
COXpaHEHUS B MEXaHHUKE)

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



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

22

OCHOBHBIE OJIOKECHHUS
MOJICKYJISIPHO-KUHETHUECKOM
TeOpuHr. BpOyHOBCKOE JIBH)KECHHE.

Hupdysus

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc2

23

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIICCTBA.
Mojenu cTpoeHusl Ta30B, KUIKOCTEH
1 TBEPJIBIX TEIl

24

25

26

Macca monekyn. Konnuectso
BemectBa. [locTtostHHas ABoraapo

TennoBoe paBHOBecue. TeMmiepaTypa
u e€ nzMmepenue. lllkana remmeparyp
Ienascus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4fde

27

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPTUr
JBUKEHMSI MOJIEKYJl. Y paBHEHUE
Menpeneesa-Knaneiipona

bubmmoteka IIOK
https://m.edsoo.ru/ff0c511e

28

29

30

3akoH /lambToHa. ["a30BbIC 3aKOHBI

JlaGopatopHast pabota Ne6
«HccnenoBanue 3aBUCUMOCTH
MEXy apaMeTpaMH COCTOSIHUS
Pa3peKEHHOTO ra3a»

I/I3OHpOI_ICCCBI B UACAJIbBHOM ra3c€ u
nx Fpa(bI/II-ICCKOC MNpEaACTaBJICHUC

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

31

Buytpennsis sneprus
TEPMOJMHAMHYECKON CUCTEMBI U

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

cnocoOb! €€ n3meHenus. Komuuectso
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusl OTHOATOMHOTO UJICATBHOTO
raza

32 Bunp! Teronepenaun bubmmorexa [JOK
A pe https://m.edsoo.ru/ff0c5c36
Y enbHas TEIUIOEMKOCTH BEIIECTBA.

33 KonuyecTBo TemnoTs! pu bubmmoreka [JOK
Tertonepenaye. AnuadaTHbIN https://m.edsoo.ru/ff0c5c36
nporecc

34 [lepBrlii 3aKOH TEPMOAMHAMUKY U Bbu6mmoteka [JOK
€ro NPUMEHEHHUE K U30IPOoLIEcCCaM https://m.edsoo.ru/ff0c5efc
Heob6patumocts mnpoiieccoB B

35 npu E e. Bro OﬁzaE;H bubmmorexa [JOK

PHpoZe. P https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU

36 [Tpunuun aeiicteus n KITJ{ bubnmorexa LIOK
TEIUIOBOW MallluHbI https://m.edsoo.ru/ff0c600a

37 Hukn Kapno u ero KI1J|

38 DKosoruyecke npoodaemMbl
TETUIOIHEPTETHKU
O06o06maromuit ypok

39 «MOJ‘IL:K JII:{1 Has}ilp ¢uznka. OCHOBBI bubnmorexa LHOK

Y ' https://m.eds00.ru/ff0c6938
TEPMOIMHAMHKIY
KonTponbnas padorta Ne2 o teme
40 «MonexynsipHas ¢puznka. OCHOBBI bubnmorera LHOK
Y ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
41 [TapooOpa3oBaHue U KOHICHCALIUS. bubnmoreka [JOK

Ucnapenue u kunenue

https://m.edsoo.ru/ff0c63b6



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

AOCONOTHASA U OTHOCUTEIbHAS

42 BJIAKHOCTH BO34yxa. HaceleHHbIi buGnuorexa [IOK
yxa. m https://m.eds00.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammgeckue u
amMopdHEIe Tejla. AHU30TPOINS
43 CBOP'II);I’)FB KPUCTAIJIOB }KTI;p KUe Bubmorexa HOK
p PR https://m.eds00.ru/ff0c65f0
kpuctauibl. CoBpeMEHHbIE
MaTepHuabl
[InaBnenue u KpucTaUIM3aIUA.
44 VYenpHas TEI0TA INIABICHUS buGnuorexa [IOK
a ) https://m.edsoo.ru/ff0c6708
CyO6numarnus
bubmuoreka [IOK
45 vy 0
PABHEHHUE TCIIOBOTO basatca https://m.edso0.ru/ff0c6820
DneKTpu3anus Teia. INeKTPUIECKUn
46 3apsi. /[Ba BUIA SJCKTPHUECKUX brbmmorexa [TOK
PAL. A p https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBOOHUKHN, TUIIEKTPUKH U
47 n(l))n ﬂ030 HIfKI/I 33,K5H Bubmiorexa ITOK
YHpOBOZ ) https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs dIEKTPUUECKOTO 3apsiia
BsanmonelicTBue 3apsaaoB. 3aKoH
48 K HOHaHToqeqHHﬁ I;JII[eKT NYECKUN bubnmorexa LOK
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpssk€HHOCTB 2IEKTPUIECKOTO
49 nosist. [IpuHIDMn cynepnosuuuu bu6muoreka [JOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
PaboTa cuit 31eKTpoCcTaTHueCKOro
but6mmoreka [IOK
50 osts. Iloreruman. PasHocts

INOTCHIHUAJIOB

https://m.edsoo.ru/ffOc6f00



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

51

HpOBOI[HI/IKI/I W JUDJICKTPHUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJICKTPI/ILIGCKaH ITPOHUIIAEMOCTD

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7018

52

OnexrpoéMkocTs. Konnencarop

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

53

DNEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCAaTopa. JHEeprus
3apsHKEHHOT0 KOHJEHCAaTopa

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

54

55

56

JlaGopaTtopHnast pabota Ne7
"N3mepenue 31eKTpoEMKOCTU
KOHJIeHcaropa"

[TpuHIMT NEHCTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOMTUPOBAILHOTO
amrmapara, CTpyHHOT0 IpUHTepa.
DIeKTpOCTaTUYECKas 3alIHTa.
3a3eMIIeHne AIEKTPONpUOOpOB

DNeKTpUYECKUil TOK, YCIOBUS €r0
cymiectBoBaHusA. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma ist
ydacTKa [enu

57

[TocnenoBarensHOE, MapaieTbHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOTHUKOB. JIaGopaTtopHas

pabota Ne§ «M3yueHne cMemanHOTO

COCITMHEHHS PE3UCTOPOBY

bubnunorexa LIOK
https://m.edsoo.ru/ffOc74f0

58

PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO

ToKa. 3akoH Jlxoymnsa-Jlenua

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



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

59

60

61

3akon OMa 1J1s TOJTHOM (3aMKHYTOM )
aneKkTpudeckou uenu. Koporkoe
3ambikaHue. JlaboparopHas padora
No9 «M3mepenue DJ1C nucroununka
TOKa ¥ €r0 BHYTPEHHETO
COTNPOTHUBIICHUSD

DNeKTpOHHAs TPOBOAUMOCTD
TBEPABIX METAJIIOB. 3aBUCUMOCTD
COIMPOTUBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIPOBOAUMOCTh

DIIEKTPUUECKHUI TOK B BaKyyMe.
CBoiiCcTBa 3JIEKTPOHHBIX ITYYKOB

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

62

[TomynpoBOIHUKH, HX COOCTBEHHAS
U TIpUMECHasi IPOBOJAUMOCTb.
CaolicTBa p—Nn-niepexoja.
[TonynpoBoaHKUKOBBIE TPUOOPEI

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c84ae

63

64

65

DNEKTPUUECKHU TOK B PaCTBOPax U
pacriaBax 3JIEKTPOJIUTOB.
DIEKTPOTUTHYECKAS TUCCOIHALINS.
DIIEeKTPOIHN3

DIIEKTPUUYECKHI TOK B Ta3ax.
CaMOCTOSTENbHBIA U
HECaMOCTOSTENIbHBIN pa3psil.
Moanus. I1ma3zma

DneKTpudecKkue mpruOopsl U
YCTPOMCTBA U UX MPAKTUIECKOE
npuMeHeHune. [IpaBuna TeXHUKH
0€e301macHOCTH

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc82ba

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

bubnunorexa LIOK
https://m.edsoo.ru/ffOc86fc



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

66 O06o0marmuii ypok 1 bubmmoreka [JOK
«NEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KontponbHas pabora o Teme

67 «Qnekrpocraruka. [IocTosHHBIHI 1 bubnuoreka [JOK
ANEKTpUYECKUil TOK. TokH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

68 PesepBubliil ypok. KonTpoibHas 1 bubnnoreka [JOK
pabora o Teme "DneKTpouHaMHuKa" https://m.edsoo.ru/ff0c8c56

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
(]
JI:;-II Tewa ypoka Bcero Konrpoabueie  Ipaxrueckue fl[:yrfl‘eﬂl/lﬂ :)Ig[?a[;zil;fenbﬂme
padoThbI padoTbI pecypen
[TocTOsIHHBIE MATHUTHI U X

1 B3auMOJIEHCcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW MHAYKUIWU
MarnuTtHO€e 1oJjie TPOBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnmnoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaboparopHas pabota «3yuenue

3 MarHIETHolso noiﬂ KaTymKI/Iy: 1 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME€ MAarHUTHOTO TOJIS HA
NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnnorexka [JOK
«HccnenoBanue neMcTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIS HA

5 JBHKYILYIOCS 3apsSKECHHYIO 1 bubnnorexka [HOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DJIEKTPOMAarHuTHasE MHIYKIUS. 1

IToTok BEKTOpa MarHUTHOMN



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykuu. J/1C unaykuun. 3akoH
AJNIEKTPOMArHUTHON MHTYKIIHH
®dapanes

JlaboparopHas pabota
«HccnenoBanue SBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

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

NHnykTuBHOCTS. SIBIICHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

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

TexHuueckue ycTpocTBa U UX
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AIIEKTPOMArHUTHI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
AJIEMEHTApHbBIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o06maromuii ypok «MaraHutHoe
noJie. DJIEeKTpOMarHuTHas
AHIYKLHASD)

KonTpomnpHas pabota mo Teme
«MaruuTHOE 10JI€.
SHGKTpOMaFHI/ITHa?I HUHAOYKOUA

CB0OOOIHBIE MEXaHUYECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

JlaboparopHas pabota
«MccnemoBanue 3aBUCHMOCTH
Heproia MajbIX KojiebaHui rpys3a Ha
HHUTH OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenbHbIi KOHTYP.
CB0OOTHBIE AIIEKTPOMArHUTHEIC
KOJICOaHUsI B HICaTbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHHYCCKUMU H
SJICKTPOMAarHuTHBIMH KOJIeOaHUSIMHA

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJICATIbHOM
K0JIeOaTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHUYecKue KojaeOaHMsl.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMArHuTHBIE KOJIeOaHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennslii Tok. CHHYCOUANbHBIN
MepEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JIEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA
Y HaIpsOKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussoscTso,
nepegava u norpedieHue
AIIEKTPUYECKON SHEPTUU

19

Y CTpolcTBO ¥ TPAaKTHUECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JIMHUH JIeKTporiepead

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOCTBE NIEKTPOIHEPIUU.

20 KynsTypa ncnonb3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3HU
MexaHuueckne BOJIHbI, YCIIOBUS

acrpocrpaneHnus. [lepuon.
21 FC):KOPPOCTTI;ppaCHpOCTpaI;)ICHHH u bubmmorexa LOK
https://m.edsoo.ru/ffOcca54

JUIMHa BOJIHBL. 1lonepeunsie u
MIPOJI0JIbHBIE BOJIHBI

29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnnoreka [JOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
ONEeKTPOMAarHUTHbBIE BOJIHBL, UX

23 cBoiicTBa 1 ckopocts. [Ilkana bubmmorexa LIOK

https://m.edsoo.ru/ffOccfe0

3JIEKTPOMAarHUTHBIX BOJIH
[TpyHLIMIIBI pagUOCBS3HU U

24 tTeneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokanus

o5 KonTponbhas pabota «Konebanus u bubnnorexka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpOCTpaHEHHE

26 CBeTa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK

Todeunslii ICTOYHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350



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

OTtpaxeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomiuenue ceera. IlonHoe
08 BHYTpPEHHEE OTPa’KEHUE. bubmuorexa [IOK
IIpenenbHblil yro moJHOro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKEeHUS
29 JlabopaTtopHas pabota «M3mepenue bubnnoreka [JOK
MOKa3aTelist NPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunsel. [TocTpoenue n3o0pakeHuit B
30 nuH3e. Dopmyna TOHKOM TUH3bI bubmmorexa [JOK
FOPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGopaTtopHnas pabota
31 «HMccnenoBanue CBOMCTB
M300paKeHHI B TUH3aX)
Hucniepcust cBera. CI0XKHBII cOCTaB
32 6enoro csera. L{Bet. JJabopaTopHas
pabota «HabmroaeHue nucnepcuu
CBETa»
Wurepdepennus creta. Judpaxmus bubnuoreka [IOK
33 N
cBeta. JludpakunoHnHas pemerka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
Ilonmapuszanus ceera https://m.edsoo.ru/ffOcf02e
OnTuueckue mpuOOPHI U yCTPOUCTBA
35 U YCIIOBHSI X 0€3011acHOro
MPUMEHEHUS
36 ['panutbl TPUMEHUMOCTH bubnnoreka [HOK

KJIACCHYECKOU MEXaHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[TocTynaTel cnenuanbHON TEOpUU

OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/1JICHHE bubmmorexa [TOK
AHOBP ] s https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAIICHHUE JTUHBI
DHeprus U UMIYJbC
38 pEeNSITUBUCTCKOM yacTulbl. CBs3b bubnnoreka [JOK
MAacChl C SHEPIUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponbhas pabora «OnTuka.
39 OCHOBBI CIEIUATIBHON TE€OpUU bubmorexa HOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH
40 ®oronsl. Popmyiia I1nanka. bubnnorexa [HOK
DHeprus U uMNyibc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIE0BAaHNE Eu6 [TOK
nonnoTexa
41 .0 A.T.
Porooperra. ObIs! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHUE
42 3I>'IHHITe§Ha an)l(bq)oroaq)(;@)ema bubmmorexa LIOK
A i https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
HaBnenue cera. OnwiTh [1. H.
43 Jlebenera. Xumuueckoe JeiicTBHE bubmmorexa [JOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:

¢dboToreMeHT, POTONATUHK,
CoJTHEYHas OaTapesi, CBETOUO/T



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Perenne 3agau 1mo reMe «DJIeMEHTHI

bubmuorexa [JOK

4 KBaHTOBOU OITHUKH https://m.edso00.ru/ff0d0302
Mopnens atoma ToMcona. OnbIThI

46 Pesepdopna o paccesauro a- bubmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactuul. [InanerapHas Moaenb aroma
bu6mmoreka [IOK

47 Hocrynatsi bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u noruoiieHue GOTOHOB

48 IIPU IIEPEXOJIE aTOMa C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUHU Ha Apyroi. Bubl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BonnoBble cBoiicTBa yactuil. BonHbl
ne bpoia. KopnyckynsipHo- bubnmnoreka [JOK

49 .

BOJTHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3JIy4eHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmnsiTel Peszepdopaa mo bubnmnoreka [JOK
ONPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAaKTUBHOIO U3TyUEHUS
Cgoiicta anb(a-, 6era-, ramma-

51 u3nydeHus. Bausinue
PaANOAKTUBHOCTHU Ha KUBBIC
OpraHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 W3otonsl. Anbha-pacna. bubnnorexka [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edso00.ru/ff0d1162
pacnazn. I'aMmma-nu3nydyenue

53 DOHeprus CBsI3U HYKJIOHOB B SITPE. bubnnoreka [HOK

S nepHbie peakuuu. A nepHbli

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peakrop. [IpobiemMsbl, IEpPCIeKTHBEI,
9KOJIOTMYECKUE ACTICKThI SCPHOM
SHEPreTHKH

54

55

DieMeHTapHble YacTullbl. OTKPBITHE
Mo3uTpoHa. MeTo bl HAOIOICHUS U
PErUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHIaMeHTaIbHbIE
B3auMoercTBusA. EnnHCTBO
(U3UYECKON KapTUHBI MHPaY

Bupg 3sé3nnoro neda. Co3se3nus,
SIpKHE 3BE3/IbI, TUTAHETHI, UX
BuauMoe asrkenne. CoHeuHas
cHCcTEMA

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

56

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHIla U 3BE3]1

57

3BE31IbI, NX OCHOBHEIE
XapaKTEePUCTUKU. 3BE3IBI TTITABHON
MOCJIeI0BAaTEIbHOCTH. BHYTpeHHEE
ctpoenue 38&311. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKJICHUH H
spoymronri CoIHIIA U 3BE3

58

Muneunsiii [1yte — Hama ['anakTuxa.

ITonoxxenue u nerxenue CoyHIIA B
INamaktuke. 'anaktukn. Y€pHpie
JIBIPBI B siApaXxX rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peiBa.



https://m.edsoo.ru/ff0d0e38

PenukroBoe uznyuenue.
MeTtarajiakTuka

60

61

Hepemennsie npo6iaembl
aCTPOHOMUHU

KoHnTtposbHas pabota «71€eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

Ob6o6maromuii ypok. Pons pusuku n

ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax NesaTeIbHOCTH
YyeJjioBeKa

63

O6o6maromuii ypok. Pons 1 Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06matomuii ypok. Posb
¢buznueckoil Teopuu B
(opMHpOBAaHUY MPEICTABICHUH O
¢du3nueckoil kapTHHE MHUpa

65

O6o0matomuii ypok. Mecto
(U3HYECKOM KapTUHBI MUPA B
001eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJICTABICHUI O IPUPOJIC

66

Pe3zepBHBI ypok. MarHuTHOE 110JIE.

DJIEKTpOMArHuTHAsE MHYKIHS

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

66




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., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocemenue»

» ®msuka, 11 kmace/ I'enpenmreiin J1.3., bymarosa A.A., Kopamises 1. H.,
Komikuna A.B., O61mecTBo ¢ orpanndeHHON 0TBeTCTBeHHOCTHIO « BUHOM.
JlaGoparopus 3HaHU»; AKITMOHEpHOE 0011ecTBO «M31aTenbcTBO
«ITpocsemienue»

» ®uzuka, 10 knace/ I'eaaenmreitn JI.3., bynatosa A.A., Kopuunses 1U.H.,
Komikuna A.B., O011ecTBO ¢ orpaHnyeHHON 0TBETCTBEHHOCThIO « BMTHOM.
JlaGoparopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M3aaTenbCcTBO

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

®dusuka. Yriny6aenHbiit ypoeHsb. 10 kiacc. Metonuueckoe nocobue Illatanuna
A.B.

®uzuka. YrayOneHHsli ypoBenb. 11 knacc. Meroguueckoe nocooue [latanuna

A.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



http://class-fizika.ru/

https://resh.edu.ru/for-pupil

https://lecta.ru/ucheniku
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-
onlayn-uroki/

https://school.infourok.ru/

https://100urokov.ru/o-kompanii

https://rutube.ru/tags/video/6128/

https://2.shkolkovo.online/free/physics

https://www.yaklass.ru/






