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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no gusrke 6a30BOro ypoBHS Ha YPOBHE CPEIHErO OOIIETO
o0pa3oBaHusl pa3paboTaHa HA OCHOBE MOJIOKEHUN U TPEOOBaHUM K
pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMBl,
npeactaBieHHbIXx B DI'OC COOQO, a Taxke ¢ yuérom deaeparbHoi padoyeit
IPOrpaMMbl BOCIIUTAHUS U KOHLICTIIIMU MPENOaBaHusl yueOHOTo IpeIMeTa
«Dusuka» B 00pa3oBaTeNbHBIX Opranu3aiusax Poccuiickoit deneparum,
peann3yrouMX OCHOBHBIE 00pa30BaTEIbHbIE IPOTPAMMBI.

Coneprkanue mporpaMmbl 1o (pU3KUKe HAMpaBiIeHO Ha POpMUPOBaHHE
€CTECTBEHHO- HAyYHOU KapTUHBI Mupa oOy4aromuxcst 10—11 xmaccoB npu
o0yuennu ux pu3nuke Ha 6a30BOM ypOBHE Ha OCHOBE CUCTEMHO-IEATEILHOCTHOTO
nonxopa. [Iporpamma no ¢usuke coorserctByeT TpedoBanusiMm GI'OC COO k
TUTAHUPYEMBIM JIMYHOCTHBIM, MIPEAMETHBIM U METAPEIMETHBIM Pe3yJIbTaTaM
oOyueHwus, a TaK)Ke YUYUTHIBAET HEOOXOAUMOCTh PeaIU3aluU MEXKIPEAMETHBIX
CBsi3e (DU3HKU C €CTECTBEHHO-HAYYHBIMU YUEOHBIMU MpeaMeTamu. B Hei
OTIPE/ICTISIFOTCS OCHOBHBIC TIEJIA U3YYCHUS (DU3HKH HA YPOBHE CPEITHETO OOIIETO
o0pa3oBaHus, TUIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (DM3UKH: TUUYHOCTHEIE,
MeTanpeaIMeTHBIC, MPeaIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (pU3nKu Ha 6a30BOM YpPOBHE,

B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 10 TOJ[aM 00yUEeHHUS;

e copaepxkaHue yueOHoro npeameta «dusmkay mo rogam o0ydeHusl.

®du3rka Kak Hayka 0 Hanbosee 00X 3aKOHAaX IPUPO/IbI, BRICTYIIAS B
Ka4yeCcTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA]l B CUCTEMY
3HaHUI 00 okpyxaroieM Mupe. [IkoapHbIN Kype GU3UKH — CUCTEMOOOpa3yIONTUi
JUISl €CTECTBEHHO-HAYUHBIX YU€OHBIX MPEAMETOB, TOCKOIBKY (DU3UUECKUE 3aKOHbI
JIeKaT B OCHOBE IMPOIIECCOB U SBJICHUM, N3y4aeMbIX XUMUEH, OMOI0THEH,
dbuszndeckoi reorpadueit u acrpoHomueit. Mcrnonab3oBaHue U akTUBHOE
npuMeHeHne (U3NYECKUX 3HAHUH OMpeIeNsieT XapakTep U pa3BUTHE
Pa3HOOOpPa3HBIX TEXHOJIOTUH B cpepe SHEPreTUKHU, TpPaHCIIOPTa, OCBOCHHU S
KOCMOCa, MOJy4eHUsI HOBBIX MAaTEPUAJIOB C 3aJJaHHBIMH CBOMCTBAMU U IPYTHX.
N3ydenne ¢pr3uky BHOCUT OCHOBHOM BKJIa/l B (hOPMUPOBAHUE €CTECTBEHHO-
HAay4YHOW KapTHUHBI MUpA 00ydaromuxcs, B GOpMHUPOBAHUE YMEHUN TPUMEHSIThH
Hay4HBIM METOJI MO3HAHUS MPHU BBHIMOJTHEHUU UMH YU4E€OHBIX UCCIIEIOBAHUM.

B ocHoOBy kypca ¢husuku Jy1ist ypoBHSI CPEIHETO 00IIeTro 00pa3oBaHus
MIOJIOKEH PAJl UJEH, KOTOPbhIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €T0
MIOCTPOCHMUSI.



Hoes yenocmnocmu. B cCOOTBETCTBUM C HEW KyPC SIBISETCS JJOTUICCKU
3aBEPIIEHHBIM, OH COJACPKUT MaTEpHal U3 BCEX pa3/iesoB (U3HUKH, BKIIOUAET KaK
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUY ¢ HEW MaTepHal Kypca pU3HKU
00BbeIMHEH BOKPYT (PU3UYECKUX TeopHil. Beayum B Kypce sSBiseTcs
dbopMHpoOBaHKE MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BEIIECTBE U
ToJIe.

Hoes eymanumapuszayuu. EE peanuzaniys npeanoaracT UCIoIb30BaHUE
T'YMaHUTAPHOTO MOTCHIHAIA (PU3NISCKON HAYKH, OCMBICIICHHUE CBSI3H
pa3BUTHs GU3HMKYU C pa3BUTHEM OOILIECTBA, & TAKXKE C MUPOBO33PEHYECKUMU,
HPaBCTBEHHBIMHU U YKOJIOTHICCKUMH MTPOOIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc ¢pusuku npenanoiaraer
3HAKOMCTBO C IIAPOKUM KPYTOM TEXHHUYECKUX U TEXHOJOTHUECKHIX
PUIOKEHUN U3yUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeusayuu peann3yercs MoCpeICTBOM BBEIACHUS JIIEMEHTOB
COJICp KaHUs, TOCBSIIEHHBIX IKOJOTHUECKUM MPOOIIEMaM COBPEMEHHOCTH, KOTOPhIC
CBSI3aHBI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHI, a TAaKXKe 00CYKICHHUS Tpo0IeM
PaIMOHATIBHOTO MPUPOIONIOJIE30BAHMS U 3KOJIOTHUYECKON 0€30IacHOCTH.

CTepXHEBBIMU JJIEMEHTaMH Kypca (PU3UKH Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus sIBISIIOTCA (prsndeckue Teopun (HGopMUPOBaHUE MIPEACTABICHHUMN O
CTPYKTYpPE MOCTPOCHHS (PU3HUECKOU TEOpUH, POiu HyHITAMEHTAIBHBIX 3aKOHOB
Y TIPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSX O IPUPOJIE, TPAaHUIAX
MIPUMEHUMOCTH TCOPHH, JIJIs1 OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIICHUNA U
IIPOIICCCOB).

CucTeMHO- eI TeTbHOCTHBIN TIOJIX0]T B Kypce (DU3UKHU pPealu3yeTcs MPexie
BCETO0 3a CUET OpPraHU3alMK YKCIIEPUMEHTAIBHOMN JAEATEILHOCTH 00YUYaIOIINXCS.
Jiist 6a30BOro YpOBHS Kypca (PU3UKH — 3TO UCTIOIH30BAHUE CHCTEMBI
(GPOHTATBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPATOPHBIX padoT,
KOTOpBIE B TIporpamMme 1o (pu3uke 00ObeTUHEHBI B 00NN CITUCOK YUCHUYECKHIX
PAKTUICCKUX paboT. Brimenenue B yka3aHHOM MEpeUHE JJaOOpaTOPHBIX padoT,
MIPOBOJIMMBIX JIJIs1 KOHTPOJISI ¥ OLIEHKH, OCYIIIECTBIIAETCS Y4aCTHUKAMHU
00pa3oBaTEIBLHOIO MPOIEcca UCXOS U3 OCOOCHHOCTEH MIIaHUPOBAHUS U
ocHareHus kabuaeta Gusuku. [Ipu 3ToM obecriednBaeTcs: OBIaICHHE
0OyJarOIUMUCS YMEHUSMHU TTPOBOIUTH KOCBECHHBIC U3MEPCHHUSI, UCCIICIOBAHUS
3aBUCUMOCTEH (PM3MUECKUX BEITMYMH U MIOCTAHOBKY OTIBITOB IO MPOBEPKE
IIPEIJIOKCHHBIX THITOTE3.

Bosibiioe BHUMaHUE yACISICTCS PEHICHUIO PACUETHBIX U KAYeCTBEHHBIX 3aj1ad.

ITpu 3TOM U1 pacUETHBIX 3a7a4 IPUOPUTETOM SIBIISIFOTCS 33]1a4U C IBHO 3aJaHHOMU
(bu3nYeCcKoil MO/IETIBIO, MTO3BOJISIONINE IPUMEHATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jielia Kypca, Tak U UHTETpUpys 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 IPUOPUTETOM SBIISIOTCS 3aJaHUs
Ha 00BSACHEHHE MPOTEKAHUS (PU3NICCKUX SIBJICHUI U MPOIIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyrolre BbIOOpa HrU3NUeCKOM MOJIENH JIJIsl CUTYalluH MPAKTUKO-
OPHUEHTUPOBAHHOTO XapakTepa.
B cootBercTBuu ¢ TpedoBanuamu GI'OC COO k MmarepuanbHO-
TEXHUYECKOMY 00ecreueHnI0 y4eOHoro npoiecca 6a30Bblid ypOBEHb Kypca
(GU3UKK HA YPOBHE CPETHETO 0OIIET0 00pa30BaHUs JOJDKEH U3Y9aThCsl B YCIOBUIX
IpeIMETHOTO KabuHeTa (PU3MKKU WK B YCIOBUSIX MHTETPUPOBAHHOTO KaOUHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIa. B kabuHeTe GU3HKN TOKHO OBITH
HeoOxoauMoe 1abopaTopHOe 000PYIOBaHUE VISl BBIMIOJHEHUS YKA3aHHBIX B
porpaMme Mo Pu3NKe YICHUYECKUX MPAKTUYECKUX PpadOT U IEMOHCTPAIIMOHHOE
obopymoBaHuE.
JleMoHCTpaImoHHOE 000PY10BaHKHE (POPMHUPYETCSI B COOTBETCTBHH C
MPUHILIAIIOM MUHUMAJIbHON JOCTATOYHOCTH U 00€CTIeYrBaeT MOCTAHOBKY
MIEPEYUCIICHHBIX B TIPOTPaMMe 10 (U3UKE KITFOUYEBBIX JIEMOHCTPAIIH JIsT
WCCIIEIOBAHUS U3YYaeMbIX SBJICHUI U MPOLIECCOB, SMIUPUIECKUX U
(byHIaMEHTAILHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHHIA.
JlaGopaTropHoe 000pyI0BaHHE IS YICHUYECKUX MPAKTHYECKUX pabOT
dbopmupyeTcs B BUjie TEMAaTUYECKUX KOMIUJIEKTOB U 00ECTICUNBAETCS B pacuéTe
OJIHOTO KOMILJIEKTA Ha JBYX 0Oy4aromuxcs. TemaTuaeckue KOMIUICKTHI
J1a00paTOPHOTO 0OOPYAOBAHUS TOJKHBI OBITH TOCTPOCHBI HA KOMITJIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPUIA.
OCHOBHBIMHU 1IEJISIMU U3y4€HUs PU3UKHU B 001IEM 00pa30BaHUHU ABJISAIOTCS:
e (opMUpOBaHME UHTEPECA U CTPEMJICHUS O0YyHAIOIIUXCA K HAYYHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE MPEACTABICHHUIA O HAYYHOM METOJIC MO3HAHUS B (DOPMHUPOBAHHE
MCCIIEIOBATEITLCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opMHpOBaHKE HAYYHOT'O MUPOBO33PEHUS KaK Pe3yIbTaTa U3y4CHUs
OCHOB CTPOCHHS MaTepHUU U (PyHIAMEHTAIBLHBIX 3aKOHOB (DH3UKHY;

e (opMupoBaHHUE YMEHUN OOBSICHSITH SIBJICHUS C UCIIOIH30BAaHHEM
(bU3NYeCKUX 3HAHUHN U HAYYHBIX JOKA3aTEeIIbCTB,;

e (opMupoOBaHHE NPEACTABICHUN O pOIU (HPU3UKH JI PA3BUTHUS
JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHA.

JlocTikeHue 3TuX 1eei 00ecrmeurnBaeTcsi peleHueM CIeIyIomuX 3a1a9 B

npoliecce U3y4eHus Kypca GU3HKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:



NPUOOPETEHUE CUCTEMBI 3HAHHUM 00 00IMX PU3NIECKIX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIIOUAsi MEXaHHKY,
MOJIEKYJISIPHYIO (DPM3HKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY

1 3JIEMEHTBI aCTPO(PU3HKHY;

(dbopMupoBaHrE YMEHUN TPUMEHATH TEOPETUUECKHUE 3HAHUS

1151 OOBsICHEHUS (PU3MUECKUX SBJICHUN B IPUPOJAE U JUIS

NPUHATHS MIPAKTUYECKUX PEIICHUI B MOBCEHEBHOM KU3HU;

OCBOEHHE CIIOCOOO0B PEIICHHs PA3INYHBIX 3a/1a4 C SBHO 33JaHHOI
bu3ngIecKoit MOJENbIO, 3a/1a4, MOAPA3yMEBAIOIINX CAaMOCTOSATEIbHOE
co3aaHue pU3NIECKON MOJICIIH, aJICKBATHOM YCIIOBUSM 33/1a4H;
NOHUMaHue (PU3NYECKUX OCHOB U MPHUHILIUIIOB AEUCTBUS TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTHUECKHUX TPOIIECCOB, MX BIUSHUS HA
OKPY’KaIOLIYIO Cpeay;

OBJIaJICHHE METOJIaMU CAMOCTOSITEJILHOTO TUTAHUPOBAHUS U TIPOBEIACHMUS
(Gu3nIECKUX IKCIIEPUMEHTOB, aHATIN3a U HHTEPIPETAIIUU HHPOPMAIIHIH,
OTIpe/IeNIEHUs IOCTOBEPHOCTHU MOJyUYEHHOTO Pe3yJIbTara;

CO3/IaHHE YCIIOBHM JUIsl pa3BUTHS YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU J1E€ATEIBHOCTH.

Ha u3yudenue ¢uszuku (0a30BbIN ypOBEHB) HA YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTCs 136 yacoB: B 10 kitacce — 68 yacoB (2 4yaca B HEZIENIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIIO).

[Ipenraraemerii B mporpamMme 1o (hu3uKe MepevueHb JJa00PaTOPHBIX U

MPAKTUYECKUX PAOOT SIBISIETCS PEKOMEHIOBAHHBIM, YUUTENb J€TIaeT

BBIOOP MPOBEEHUS 1a00PATOPHBIX PAOOT U OIBITOB C YUYETOM
WHJIUBUAYAJIBHBIX OCOOCHHOCTEH 00y4aromuxcs.



COILEPKAHUE OBYUYEHUSA
10 KJTACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

dusnka — HayKka o npupoje. HaydHnsle METOIbI IO3HAHUS OKPYIKAOILIETO
Mupa. Poiib sKcriepuMeHTa U TEOpUH B MPOLIECCE MO3HAHUS TPUPOJIBI.
DKCIIEpUMEHT B (PU3HUKE.

MonenupoBanue pU3NUECKUX SBJIEHUH U npoueccoB. HayuHble runoressl.
dusznuecKkue 3aKOHbl U TEOpUU. ['paHUIIbI IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponb 1 MecTo pu3uku B popMUPOBAHUU COBPEMEHHOW HAYYHOU
KapTUHBI MUPA, B IPAKTUYECKON AEATEIBHOCTH JIOJEH.

Jlemoncmpayuu

AHanoroBble 1 HU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE

TATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxeHne. OTHOCUTENBHOCTh MEXaHUYECKOTO JABUKEHUS.
Cucrema otcuéra. Tpaekropusi.

[Tepemernienue, CKOpOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTEPUAIIbHOW TOUKH, UX MPOEKIUHU HA OCU CUCTEMBI KOOPIUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEHOE ABIKeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U IEPEMEIICHUS
MaTepuaIbHOW TOYKU OT BPEMEHMU.

CBoboHOE TIazieHre. Y CKOpeHHe CBOOOTHOTO TTaICHHUS.

KpuBonuneitnoe nmxeHue. /[BuxeHne MmatrepruaibHON TOYKH 110
OKPYHOCTH C IOCTOSTHHOW 1O MOJYJIIO CKOPOCThIO. YTJI0Basi CKOPOCTh, JTUHEIHAS
ckopoctk. [lepron u yactoTta obpamienus. LlenTpocTpeMuTebHOE YCKOPEHHUE.

TexHuuecKkue yCTpouCTBa U IPAKTUYECKOE IPUMEHEHHUE:

CIIUJIOMETP, ABWKCHUE CHAPSA0B, LIEMHBIE U PEMEHHBIE MTEpeIayuH.

Jlemoncmpayuu

Mojenb cucTeMsl OTCUETA, UIUTKOCTPALUS KHHEMATHUECKUX
XapaKTEPUCTHUK JIBUKECHHUS.

[IpeoOpa3zoBanue IBUKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXxe U B pa3pexeHHOM npocTpancTse. Habmoaenue

JIBKEHUS Tesa, OPOIIIEHHOTO MOJ] YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TIafCHUSI.

Hanpasnenue CKOpoCTH IPpU ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopnvie padomuwl

N3ydeHune HepaBHOMEPHOTO JIBUKEHUS € LEIIBIO OMPEIEIIEHUS] MTHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOMIEHUS] MEXKTYy ITyTAMU, ITPOMJICHHBIMU TEJIOM 32
MOCJIEN0BATENbHBIE PABHBIE IPOMEKYTKH BPEMEHU MPH PaBHOYCKOPEHHOM
JBWKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue nBuxkeHuUs Telia, OPOIICHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Tpunnun otHocuTensHOCTH [ anmiies. [lepBeiil 3akoH HeroToHa.
HNuepuuanbHbie CUCTEMBI OTCUETA.

Macca Tena. Cuna. [lpuniun cynepno3unuu cui. Bropoii 3akod HeroToHa
Uil MatepuaibHoU Touku. Tperuit 3akoH HbroTOHA 7151 MaTepuagbHbIX TOYEK.

3akoH BcemupHOro TsaroreHus. Cuna tspkectu. IlepBas
KOCMHUYECKAS] CKOPOCTb.

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

Tpenue. Bunabl TpeHus (1okos, ckoJibxkeHusi, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cuiia TpeHus nokosi. KoadduimeHt tpenus.
Cuna conpoTUBIICHUS NPU ABWKEHUU TEJIA B )KUJKOCTHU WJIU Tase.

[ToctynaTtensHOe U BpalaTeIbHOE IBUKEHHE aOCOIIOTHO TBEPIOrO Tea.

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpaieHus. [lnedo cuibl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHuueckne yCTpouCcTBa U MPAKTUYECKOE TPUMEHEHHUE:

MOJIIUITHUKH, IBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuuM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3mepenue cuit.

CrnoxxeHue cuJl.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT fehopmariuu. HeBecomocTh.

Bec Tena npu yckopeHHOM noabéMe U nageHuu. CpaBHEHUE

CHWJI TPEHHUS TIOKOSI, KAUCHUS U CKOJIbKEHUS. Y CIIOBUS

paBHOBecHUs TBEpIOTO Tena. Buasl paBHOBecus. Yuenuueckuil

aKCnepumenm, 1abopamopusie pabomul VI3ydeHne qBUKESHUS

OpycKka 1o HaKJIOHHOMU IMJIOCKOCTH.



HccenenoBanne 3aBUCUMOCTH CHJT yIIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE
U pE3UHOBOM 00paslie, OT Ux aAepopMaluu.

HccnenoBanue yciioBril paBHOBECHS TBEPAOTO TENA, UMEIOIIETO
OCh BpalICHUS.

Tema 3. 3axonbl cOXpaneHus 6 MexaHuKe

NMiynbc MaTepHaIbHOM TOYKH (T€Ja), CHCTEMbl MaTEPUAIIBHBIX TOYEK.
NMnynibe CUITBI 1 U3MEHEHHUE UMITYJIbCA TEJIA. 3AKOH COXPaHEHUs UMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

KuneTtnueckast sHeprus MarepuanbHoil Touku. Teopema 00
U3MEHEHUHM KHHETUYECKON SHEPTUU.

[TorennmansHas 3Heprus. [loTeHIMaIbHAs SHEPTUS YIIPYTO
nedhopMUpOBaHHOM NPy UHBI. [loTeHIManbHas SHEPTUs Tea
BOJIM3H MOBEPXHOCTU 3EMJIH.

[loTeHunanbHbIe U HEMIOTEHIMAIbHBIE CUJIbl. CBS3b pabOTHI
HETIOTCHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOU YJHEPTUH CUCTEMBI TEIL.
3aKOH COXPAaHEHMSI MEXaHUUYECKOW SHEPTHUH.

VYrpyrue 1 HeEynpyrue CTOJIKHOBEHMUS.

TexHuyeckre ycTporucTBa U NPAKTUYECKOE MPUMEHEHHE: BOJTOMET,
KOIEp, NPY>KUHHBINA MTUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKCHUE.

[lepexon MOTeHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuyenune abCOMOTHO HEYNPYTOro yAapa ¢ MOMOILBIO IBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHUEM MEXaHUYECKOM

SHEPIruM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHast u3nka 1 TEePMOJIMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE MOJI0KEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
o0ocHoBaHue. bpoyHnoBckoe neuxenue. Auddysus. Xapakrep ABUKEHUS U
B3aUMOJICMCTBUS YaCTHUIl BelleCcTBa. MOaenu CTpOEHUS ra30B, )KUAKOCTEN U
TBEPJIBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBAa Ha OCHOBE ATUX Mojeneil. Macca u
pasmepsl MoJiekyil. KonnuectBo BemecTBa. [locTosinHass ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u €€ usmepenue. lllkana remneparyp

Llenbcus.



Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH UJIeaTbHOTO ra3a. AOCONIOTHAs TEMIIEpaTypa Kak Mepa
CpeaHel KUHETUYECKOW SHEPTUH TEIJIOBOTO JIBHXKEHUS yacTull raza. [llkana
temneparyp KenbBuHa. ['a30Bble 3aKOHBI. Y paBHEeHHE MeHaeneeBa—
Kunaneitpona. 3akon Jlanerona. M3omnpoliiecchl B UeaibHOM T'a3e ¢ MOCTOSTHHBIM
KOJIMYECTBOM BelecTBa. ['paguueckoe npeacraBieHue N30IpOLECCOB:
M30TEpMa, U30X0pa, u300apa.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE MPUMEHEHHUE:

TEPMOMETp, OapoOMETP.

Jlemoncmpayuu

OnbIThI, T0Ka3bIBAIOIINE TUCKPETHOE CTPOEHUE BEIIECTBA,
dboTorpaduu MOJIEKYJT OPraHUYECKUX COCTUHECHUIA.

OnbITel 110 1P PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, 1OKa3bIBAKOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMOJECHCTBUA.

Mozens, HIUTIOCTPUPYIOIas MPUPOIY AaBICHUS Ta3a HA CTEHKH COCY/a.

OnbIThI, WLTIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS UI€aIbHOTO Trasa,
U30IPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

OmnpeneneHre Macchl BO3/lyXa B KJIIACCHOM KOMHATE HA OCHOBE U3MEPEHUIM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCHMOCTH MEXKIY TTapaMeTpaMU COCTOSTHUS pa3peKeHHOTO
rasa.

Tema 2. OcHosvl mepmoouHamuxu

TepmoanHaMuueckas cucremMa. BHYTpEHHssI JHEPTHS TEPMOIUHAMUYECKOU
CUCTEMBI 1 cr1oco0bI e€ n3MeHenusi. KomndaecTBo TemioTs! U paboTa.
BuyTpenHsis sHeprust 0AHOATOMHOTO UealbHOTO raza. Bujsl Termionepenayu:
TEIIONPOBOIHOCTh, KOHBEKIUS, U3IyUEHHUE. Y IeTbHAS TEIUIOEMKOCTD BEIIIECTBA.
KonuuecTBo TEMIOTH Npu TeIUIONEepeaye.

[Tonsitue 06 aguabaraom mpoiecce. [lepBbIit 3aKOH TEPMOTUHAMUKH.
[IpumeHeHue mepBoro 3akoHa TEPMOJIMHAMUKHY K u3omnpoleccam. ['pabuueckas
WHTEepHIpeTanus padoThl Tasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtumMocCTh PO1IECCOB B MIPUPOJIE.

TennoBblie MamHbI. [[pUHIMITBI T€MCTBUS TEIUIOBBIX MAIIIWH.
[TpeoOpazoBanust SHEPTUM B TEIUIOBLIX MamuHax. KoadduimeHnt moie3Horo
nemcTBus TemoBoi MamuHbl. [{ukn KapHo u ero koaddunmert nose3noro
JEUCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETUIODHEPTETHUKH.



Texnuyeckue YCTpOfICTBa H IIPAKTHYCCKOC ITPUMCHCHUC: NIBUT'ATCIIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOIUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHeHue BHYTPEHHEH SHEPTUH TeJa IIPU COBEPIICHUH PA0OThI: BEUIET
MpoOKH 13 OYTHUIKH MO ACHCTBUEM CKATOTO BO3AyXa, HarpeBaHue a¢upa B
JATYHHOU TpyOKe IMyTEM TpeHUs (BUACOEMOHCTpPALIHS).

N3menenune BHyTpeHHEN SHEPTUU (TEMIEpaTypbl) Tella U TeIIonepeaye.

OmnpIT 0 aArabaTHOMY PaCIIMPEHUIO BO3/ayXa (OIBIT ¢ BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTATENs] BHYTPEHHETO CrOpaHusl,
PEaKTUBHOTO IBUTATES.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

N3mepenne yaenpHON TEIITOEMKOCTH.

Tema 3. Aepecammnbvie cocmoanus eeuwyecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u konjaeHcanusa. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENbHAS BIIAXKHOCTh BO3yXa. HacklllieHHbIN map. Y aenpHas TeniaoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUS.

TBépnoe Teno. Kpucramimueckue u aMmopgHble Tesia. AHU30TPOIHS
CBOKMCTB KpUCTAIUIOB. JKuakue kpucraiibl. COBpEMEHHbIE MATEPHUAIIBI.
[InaBnenue u Kpuctaum3amus. Y aenbpHas TerioTa miasiaeHus. Cyonumariusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU MOTYYCHUSI COBPEMEHHBIX MAaTEPUAJIOB,
B TOM YHCJIE HAHOMAaTEpPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIeHUS KPUCTAJUTMUYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3Mepenre OTHOCUTENBHON BIAKHOCTH BO3yXa.

Paznen 4. DiaekTpoguHaMuKa
Tema 1. dnekmpocmamuxa
DJneKTpu3anus Tel. DNeKTPUYecKuil 3apsa. J[Ba Buaa 3JIeKTPUIECKUX
3apsAnoB. [IpoBOIHUKH, TUANEKTPUKHU U MOTYTPOBOAHUKU. 3aKOH
COXPaHEHMS IEKTPUUYECKOTO 3apsia.

BzaumopeiictBue 3apanoB. 3akoH Kynona. TodeyHbIl 37€KTpUYECKU

3apsii. DneKTpuyeckoe noje. Hanpssk€HHOCTD 3ieKTpuieckoro nojst. [Ipunnun



CYINEPIIO3ULHNH EKTPUUECKUX NOJIeU. JINHNK HANPS)KEHHOCTH AJIEKTPUUYECKOTO
TIOJIA.

PaGota cui anextpocratudyeckoro nois. [orenmman. Paznocts
IOTEeHIUAJIOB. [IpOBOTHUKY U JUAIIEKTPUKH B DIIEKTPOCTATUYECKOM I1OJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

OnekTpoémkocTb. KonaeHcarop. DneKTpoEMKOCTh MIIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuueckre ycTpoicTBa M NPAKTUYECKOE NPUMEHEHHE: IEKTPOCKOIL,
ANEKTPOMETP, BJICKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHUE DJIEKTPONpPHUOOpPOB,
KOHJIEHCATOpP, KOMUPOBAJIbHBIN anIapar, CTPYUHbIM IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLKII IEUCTBUS AIIEKTPOMETPA.

B3auMoelicTBrE HA3EKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

IIpOBOIHUKM B JIEKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAsl 3a1IUTA.

JIM3IIEKTPUKU B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH TUIOCKOTO KOHAEHCATOpa OT IJIOIIATH
IUIACTHH, PACCTOSIHUS MEXIY HUMU U TU3JIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Vyenuueckuii sxcnepumenm, 1abopamopsie pabomol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannstii 3nekmpuyeckuil mox. Toxu 6 paznuunvix cpedax

DNEeKTpUYECKUid TOK. Y CIIOBUS CYIIECTBOBAHUS SJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [locTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 15 y9acTKa LEeTH.

DIIEKTPUYECKOE COMPOTUBJIEHUE. Y IEITBHOE CONPOTUBIIEHNUE BEUIECTBA.
[TocnenoBarenbHOE, MapauIeNbHOE, CMEIIAHHOE COCTMHEHUE IPOBOJHUKOB.

PaboTa snexrpuyeckoro Toka. 3akoH [[xoyns—JIenma.

MOIIHOCTB ANEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAS CUJIA U BHYTPEHHEE COMTPOTUBIICHUE UCTOYHUKA TOKA.
3akoH Oma /7151 TOJIHOM (3aMKHYTO#) 3ekTpuueckoit nenu. Kopotkoe 3ambikaHue.

DJIEKTPOHHAS! TPOBOAUMOCTH TBEPABIX METAIIIOB. 3aBUCUMOCTh
COIPOTHUBJIEHUS METAIIJIOB OT TeMneparypbl. CBEpXITPOBOAUMOCTD.

DJIEKTPUYECKHI TOK B Bakyyme. CBOMCTBA 3JICKTPOHHBIX MTYYKOB.

[TomympoBonuuku. CoOCTBEHHAs M MPUMECHAS POBOJUMOCTD
oaynpoBOoHUKOB. CBoicTBa p—N-niepexona. [loynpoBogHMKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B PaCTBOpaxX M paciuiaBax 3JEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALINS. DIEKTPOIIU3.



DJNeKTpUYeCKUil TOK B razax. CaMOCTOSITENbHBIN 1
HECAMOCTOATENbHBIN pa3psa. Momuaus. [1nazma.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP,
BOJITMETP, PEOCTAT, ICTOYHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIN THO/,
TEPMHUCTOPHI 1 (OTOPE3UCTOPHI, TOTYTIPOBOJHUKOBEIN U0, TaTbBaHUKA.

Jlemoncmpayuu

N3MepeHne cuilbl TOKa U HAMIPSHKCHUSL.

3aBUCHUMOCTh CONPOTHUBIICHUS HUJTUHIPUIECKUX MPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IM TIOTIEPEYHOT0 CEUCHHS U MaTepuaa.

CmemaHHOE COeIMHEHUE TPOBOAHUKOB.

[Ipsimoe u3MepeHue eKTpoABIKYIIEeH cuiibl. KOpoTKoe 3aMbIKaHue
raJIbBAHUYCCKOTO AJIEMEHTA M OIIEHKA BHYTPEHHETO COTIPOTHBIICHUSI.

3aBUCUMOCThH CONIPOTUBJICHUSI METAIIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OIHOCTOPOHHSSI MPOBOAMMOCTD TUOJA. Yuenuueckuu

aKcnepumenm, iabopamoptule pabomul N3yuenue

CMEIIIAHHOTO COCIMHEHUS PE3UCTOPOB.

N3mepenue 3J1eKTpOABMIKYIIEH CUITbI MICTOYHUKA TOKA U €T0
BHYTPEHHETO COMPOTHUBIICHUSI.

HaOnronenue anextposusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢puzuku 6a3oBoro ypoBHs B 10 kiiacce oCyIecTBiasieTcs
C YU€TOM coJiepKaTeIbHbIX MEXIIPEAMETHBIX CBSI3€H C KypcaMy MaTeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C U3yYCHUEM METOJIOB HAYYHOTO
MMO3HAHUS: SIBJICHUE, HAYYHBINA (DAKT, TUIIOTE3a, (hU3NUeCcKas BETNINHA, 3aKOH,
Teopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHKE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pelieHuEe CUCTEMbl YpaBHEHU, TMHEWHAas QyHKIU,
napabouna, runep0ona, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOIECTBO, BEKTOPHI M UX MPOEKIIMK Ha OCH KOOPAUHAT, CII0’)KEHHE BEKTOPOB.

buonocus: mexanndeckoe IBWKEHUE B )KUBOU mipupoae, nuddysusi, ocmoc,
TEIJI000MEH >KMBBIX OPraHU3MOB (BHU/IbI TEIUIONEPEIauH, TEIJIOBOE PABHOBECHE),
AIEKTPUUYECKUE SBJICHUS B )KUBOUW MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,

MOJIb B€CIICCTBA, MOJIAAPpHAA MACCa, TCIIJIOBLIC CBOMCTBA TBépI[BIX TCII, )KI/II[KOCTefI u



ra3oB, SJIEKTPUUECKUE CBOMCTBA METAIIJIOB, JIEKTPOJIUTHYECKAS TUCCOLUALIMS,
raJibBaHUKA.

l'eoepagusa: BnaxxHOCTb BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonozus: mpeodpa3oBaHUE ABMXKEHHUM C UCTIOIb30BAHUEM MEXAHU3MOB,
y4€T TPEHUS B TEXHUKE, TOAIIUITHUKH, UCTIOIh30BaHNE 3aKOHA COXPAHCHHUS
UMITYJIbCA B TEXHUKE (pakeTa, BOAOMET U JPYTHE), TBUTATEb BHYTPEHHETO
cropaHwusi, mapoBasi TypOUHa, OBITOBOM XOJIOIUIBLHUK, KOHIUITMOHED, TEXHOJIOTUN
MOJTYYEHHS] COBPEMEHHBIX MAaTEpPUAJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTATUUECKAs 3aIlUTa, 3a3€MJICHHE dJIEKTPOIPUOOPOB,
KCEpPOKC, CTPYHHBII NPUHTEP, dJIEKTPOHATPEBATEIbHbBIE IPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE MPUOOPHI, rajbBaHUKA.

11 KUIACC

Pa3znen 4. DiaeKTpoAMHAMMKA

Tema 3. Mazcnummnoe none. IneKmpomazHUmMHAA UHOYKYUUA

[ToctostHHBIE MarHuThl. B3anmMoaencTBre NOCTOSTHHBIX MATHUTOB.
MaruutHoe nosne. Bektop MarauTHOM MHAYKIMU. [[prHIMn cynepno3unuu
MarHuTHBIX NoJiel. JInHun MarauTHOM MHAYKUMK. KapTHa TMHUN MarHUTHOU
WHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHoOe 10oJ1e NpOBOJAHUKA C TOKOM. KapThHa TMHUN HHAYKIUU
MAarHUTHOTO MOJISI JJIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. B3anmoneiicTBre MpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBiieHUeE. JIBUKEHHE 3apsSyKEHHOM YaCTHIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. PaboTa cuiiel Jlopenua.

SIBneHHE 3JIEKTPOMATHUTHOW MHAYKUMU. [I0TOK BEKTOpa MarHUTHOU
WHIYKIUU. DJIEKTPOABUKYIIAsl CUJIa UHIYKIMH. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu Gapanes.

BuxpeBoe anekTpuueckoe nojie. DJISKTPOJABIKYILAsI CHIIa UHIYKIIUHU B
MIPOBOIHUKE, JBUKYIIEMCSI TOCTYNATENIbHO B OAHOPOJHOM MarHUTHOM IIOJIE.

IIpasuio Jlenua.

NHnykTUBHOCTD. SIBIEHHE CAMOMHAYKIMU. DIICKTPOIBUKYIIIAS
CUJIa CAMOMHIYKIIVH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.

TexHnueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: TTOCTOSTHHbBIE
MArHUTBbI, JJIEKTPOMATHUTHI, JIEKTPOABUIATENb, YCKOPUTEIIN SJIEMEHTAPHBIX
YaCTHL, UHIYKI[MOHHAS T1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIMHUYM MHIYKIIMA MAarHATHOTO TOJISI.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBlIeHUE PTIEKTPOMArHUTHOW MHIYKIIUH.

IIpaBuino Jlenna.

3aBUCUMOCTb JICKTPOJABUKYILEH CHIIBI MHIYKIIMU OT CKOPOCTU U3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBeHne caMOMHAYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3ydeHrne MarHuTHOTO TOJISI KATYIIKU C TOKOM.

UccnenoBanne nercTBUS MOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHIYKIIUH.

Paszpneu S. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbIE KONEOAHUA

Koneb6arenbhas cucrema. CBOOOJHBIE MEXaHUYECKHUE KOJICOaHUSI.
IMapmonunueckue konedanus. [lepuon, yacrora, ammutyaa u ¢asza KojaecdaHui.
[IpyxnHHBIN MasiTHUK. MateMaTH4eCKUil MasiTHUK. Y pPaBHEHUE MAPMOHUYECKUX
koJiebanuii. [IpeBpaiiieHue HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Koneb6arenbubiit KOHTYp. CBOOOHBIE AIEKTPOMATrHUTHBIE KOJIEOaAHUS
B UJICAJIbBHOM K0JI€0aTeIbHOM KOHTYpe. AHAJIOTHUSI MKy MEXaHUYECKUMU
U DJIEKTPOMarHuTHeIMH KoJsiebanusimMu. @opmyna Tomcona. 3akoH
COXpPaHEHUS PHEPTHUH B UJI€aTbHOM KoJie0aTeIbHOM KOHTYpE.

[IpeacraBnenue o 3aTyxaronux KojeOaHusx. BoIHY X IeHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHYK/IeHHBIE 3JIEKTPOMarHuTHBIE KOJICOaHuUsI.

[Tepemennsiil TOk. CHHYCOUIaIbHBINA TEPEMEHHBIA TOK. MOIIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYJTHOE U JEHCTBYIOIIEE 3HAUCHUE CUIIbI TOKA U
HarnpsHKEHUs.

Tpancdopmarop. [IponsBoacTBO, Mepeaava u moTpedIeHUE AEKTPUISCKON
SHEPTUM. DKOJOTUYECKUE PUCKH TIPU MPOU3BOACTBE AIEKTpoaHEpruu. KynbTypa
HCTOJIb30BaHUs JIEKTPOSHEPTUH B IIOBCEAHEBHOM KU3HMU.

TexHu4yeckne ycTpoiCTBa U MPAKTUIECKOE TPUMEHEHHE: IIEKTPUUECKUN
3BOHOK, T'€HEPATOP NEPEMEHHOT0 TOKA, JINHUH 3JIeKTponepeay.

Jlemoncmpayuu

UccnegoBanue napaMeTpoB KoaeOaTenbHON cUCTeMbI (TPYKUHHBIN WK

MaTeMaTUYECKUI MAsSTHHK).



Hab6nronenue 3aTyxarommx KoJaeOaHmii.

HccnenoBanne CBOWCTB BBIHYXICHHBIX KOJIeOaHUH.

Hab6nronenue pesonanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcumiorpaMmsl (3aBUCUMOCTH CUJIbI TOKA W HAIIPSIKEHUSL OT BPEMEHM )
JUTSI JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onaHc npu nociaeaoBaTEIbHOM COEUHEHUH PE3UCTOPA,

KaTyIIKU UHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUY IEKTpONEpEaAUH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIEOAHUM Tpy3a HA HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanue nepeMEeHHOr0 TOKa B LIEMH U3 MOCJIE0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KaTYLIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomazHumusle 601Hbl MexaHnueckue

BOJIHBI, ycloBUs pactpocTtpanenus. [lepuoa. Cxopoctb
pacnpocTpaHEHUs U JJIMHA BOJIHBIL. [lonepeyunblie ¥ Mpoa0IbHbIE BOJIHBI.
WNuTtepdepenuus u AuPppakuus MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJTIOBUS U3TyUYECHUS AJIEKTPOMATrHUTHBIX BOJIH.
B3anmnas opuenranms BexktopoB E, B, V B anekrpomarautHoM BosnHe. CBOMCTBa
AJIIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, MPEJIOMIICHUE, TTOJsIpU3aIus, 1udpakius,
unTepdpepeHius. CKopocTh EKTPOMArHUTHBIX BOJIH.

[IIxana 3MeKTpOMarHuTHbIX BOJIH. [I[puMeHeHre 3eKTpOMarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3M U TeNEBUICHUS. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEJIbI.

TexHudeckne ycTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaTbHbBIE
WHCTPYMCHTHI, YJIbTPa3ByKOBas TUATHOCTHKA B TEXHHWKE W MEIUIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30D, aHTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pa3zoBaHue M pacPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOTBHBIX BOJH.

KoneOmromeecs Teno kak UICTOYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAaHC.

HaGnroneHue cBs3u rpOMKOCTH 3ByKa M BHICOTBI TOHA C aMILTUTY10M

M 4aCTOTOM KOJICOAHUM.



HccnenoBanrie CBOMCTB AEKTPOMAarHUTHBIX BOJIH: OTPaXKEHUE,
npesioMJIeHUE, Mosipu3aius, 1udpakius, HHTepdepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMoauHeHOE paclpOCTpaHEHUE CBETA
B OJIHOpOAHOM cpene. JIyu cBeta. ToueuHbI HCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoenne n3oOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHbBI MTPEIOMIICHUS CBEeTa. AOCOIOTHBIN MTOKA3aTellb
npenomiieHus. [lonHoe BHyTpeHHEe oTpakeHue. [IpenenbHblii yroil moaHoro
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cseta. CioxHbI cocTaB Oenoro cBera. LIBerT.
CoOwupatomiue 1 paccenBaroniue JuH3bl. ToHkas uH3a. POKycHOE
PAcCTOSTHUE U ONITUYECKAas CHUJla TOHKOU JIMH3bL. [locTpoenue n3odpaxxeHuii B
coOuparoux 1 paccenBaronux JuH3ax. opmysa TOHKOM JUH3HI.

VBenuueHue, J1aBaeMoe JUH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonroBas ontuka. MaTepdepennus cBera. KorepeHTHbIE MCTOYHUKH.
YcnoBust HAOMIOJEHUSI MAKCUMYMOB M MUHUMYMOB B HMHTEp(EpPEHIIMOHHOM
KapTUHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

Hudpakuus cseta. JJudpakuronnas pemeérka. Y cioBre HaOI0IeHUS
[JIABHBIX MAaKCUMYMOB TIPU NaJI€HUA MOHOXPOMAaTHYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre ycTporuCTBa U MPAKTUYECKOE MPUMEHEHUE: OUKH, JIyNa,
(doToamnmapat, NPOEKIMOHHBII anmnapart, MUKPOCKOII, TEJIECKOIL,

BOJIOKOHHAsI ONTUKA, TU(PAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssmMomnMHEeHOE pacpoCTpaHEHUE, OTPAXKEHUE U MTPEJIOMIICHUE CBETA.
OnTuyeckue npudOpHI.

[TonHOE BHyTpeHHEE OTpakeHUE. Mozieslb CBETOBOAA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Mogenu MUKpOCKoTa, TeJIECKOIa.

Habmronenue natepdepeHnu crera.

HaoOnronenune nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[Tonyuenue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonyuenue cnekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKH.

HaGnronenue nossipusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomul



N3mepenne nokazarens NpeOMIICHHs CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.
Habutoienue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH
I'paHnLIBI IPUMEHUMOCTH KJIACCHYECKOW MeXaHUKH. [locTynartsl
CIelMaIbHOW TEOPUH OTHOCUTEIBHOCTH: HHBAPUAHTHOCTH MOJLYJIS
CKOPOCTH CBETA B BaKyyMe€, IPUHLMUIT OTHOCUTEIbHOCTH DHUHIITEHHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHU U
COKpAIllCHHUE JIIUHBI.
OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIBI.
DHeprus MoKosl.

Pasznen 7. KanToBas ¢pusuka
Tema 1. dnemenmovt K6AHM OGO ONMUKU
®otonsl. ®opmyna [lnanka cBsa3u 3Hepruu GOTOHA € €ro YaCTOTOM.
DOHeprus ¥ UMIyJbsc (HOTOHA.
OtkpsiTue u uccienoBanue poroddpdexra. OnbiThl A. I'. CToneroBa. 3aKOHbI

doTtorddexra. YpaBHenue DuinimTeitHa 1 Gorodddexra. «KpacHas rpaHuiiay
dboTorddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JICHCTBUE CBETA.

TexHuueckue ycTpoicTBa ¥ MPaKTHYECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTuMK, CoJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oT03¢heKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMIHEro GpoTodddekra.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnbiTel Pezepdopaa mo paccesuuro o -
yactull. [Inanerapnas monens aroma. [locrynarsl bopa. M3nydenue u
MoTJIoNIeHne (POTOHOB MPHU MEPEX0JIe aTOMA C OJHOTO YPOBHSI SHEPTHUH HA
npyroii. Bunpl ciektpoB. CHIEKTp ypOBHEUW 3HEPTUU aTOMa BOAOPO/IA.

BonnoBele cBoiicTBa yactuil. Bonnsl ae bponna. KopnyckysnsipHo-
BOJIHOBOM JAyaJIN3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.

TexHuueckue yCcTpouCcTBa U NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPAJIbHBIN

aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu
Monens onsita Pesepdopna.
Ornpenenenue JIMHBI BOJIHBI Ja3epa.
Hab6nronenue nuHeHyaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol
Ha6nronenue nmuHEyaToro CriekTpa.
Tema 3. Amomnoe a0po
DKCIEPUMEHTBI, TOKA3bIBAIOIIHNE CIOKHOCTh CTPOEHUS Anipa. OTKpbITHE
paauoakTuBHOCTH. OmBITHI Pezepdopaa mo onpeaeeHno cocTaBa
paanoakTUBHOTO u3nyueHus. CBoilcTBa anbda-, 0eTa-, raMMa-u3IydeHUsI.
Biusinue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpsiTHE TPOTOHA U HEHWTpoHA. HykoHHAs Moaens sapa
I'eiizenbepra— MBanenko. 3apsa sapa. MaccoBoe uncio sjapa. M3oromnsl.
Anb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBINA OeTa-pacnan. ['amma-
U3JIy4eHue. 3aKOH PaJuOaKTUBHOIO pacraja.
DHeprus CBs3U HYKJIOHOB B siipe. SAnepHbie cuibl. Jlepext maccsr spa.
Anepnsie peakuuu. [lenenue u cuHTE3 AI€EP.
Anepnsiit peaktop. TepMmosiaepHblii cunte3. [Ipo0GaeMbl 1 mepCrneKTUBbI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKH.
DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
MCTOI[BI Ha6J'I}OI[eHI/IH H PETUCTpAlHU DJICMCHTAPHBIX YaCTHII.
dyHaamMeHTaIbHbIE B3aUMOACHCTBUSA. ENMHCTBO (pr3nueckoit KapTUHBI MUpA.
TexHnueckne yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHHUE: TO3UMETP, KaMepa
BuiibcoHa, siaepHbIi peakTop, aToMHasi 6oMoa.
Jlemoncmpayuu
CuéTurK MOHUBHUPYIOIIUX YACTHII.
Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Otanbl pa3BuTUs acTpoHoMud. [IpukinagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHE
aACTPOHOMMUH.

Bup 3Bé3nHoro Heba. Co3Be3aus, spKue 3BE3/IbI, IUIAHETHI, UX
BHUINMOE JIBIDKEHUE.

ConHeuHas cucTeMa.

Counnne. ConHeuyHasi akTUBHOCTh. Mcrounuk sHeprum CoJsiHIIA U 3BE3L.
3BE3/IbI, UX OCHOBHBIE XAPAKTEPUCTUKHU. J[MarpamMma «CHEKTpaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3Jbl TJIABHOM II0CJIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —

CBETUMOCTBY JUIsl 3BE3/1 INIABHOM IOCJIEI0BATENbHOCTH. BHYTpEeHHEE CTpoeHue



3B€3/1. COBpEMEHHbIE MPEICTABICHUS O IPOUCXOKACHUU U 3BoonnM ConHIa 1
3BE37. DTanbl )KU3HU 3BE3I.

Mueunslii [TyTs — Hamia ["anaktuka. [Tonoxenne u aerxenne CoaHIa B
lNanaktnke. Tunel ramaktuk. Paguoranaktuky u kBasapsl. YEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06.a. Pazberanve rajakTuk.
Teopus bonbiioro B3peiBa. PEMKTOBOE U3ITyUYEeHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeméunble mpo0sieMbl aCTPOHOMUMU.

Vuenuueckue nabnrooenus

Habmronennss HEBOOPYKEHHBIM TJIa30M C HMCIIOJIH30BAHHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN ISl ONpEIEIeHUs] TIOJI0KEHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIEC co3Be3usi CeBepHOTO MOYyIIApHs U IPKUE 3BE3IBI.

Hab6nronenus B Teneckon Jlynsl, mianet, Mneuynoro Ilytu.

O0o0marouiee MOBTOPEHUE

Ponp dm3uku 1 acTpOHOMHH B IKOHOMUYECKOM, TEXHOJIOTHICCKOM,
COLIMATIBbHON M 3TUYECKOU cepax AesaTeIbHOCTH YeI0BeKa, POJIb U MECTO (PU3HUKH
U ACTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUPA, POJib (pU3ndecKoi
TeOpuH B (POPMUPOBAHUM MPEICTABICHUN O (U3UYECKON KapTUHE MUPa, MECTO
(bu3HUecKoil KapTUHBI MUPA B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexknpeaMeTHbIE CBS3H

N3yuenue kypca ¢puzuku 6azoBoro ypoBHs B 11 kitacce ocyiecTBisieTcs
C YUETOM COJEPKATEIBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMy MAaTEMATHUKH,
OMOJIOTUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meowcnpeomemuvie nonamus, CBSI3aHHBIE C U3yYE€HUEM METOJ0B HAYYHOTO
TO3HAHUS: SIBJICHUE, HAYYHBIN (aKT, TUIoTe3a, Pu3ndecKkas BeIMYNHa, 3aKO0H,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMbI YPABHEHUM, TPUTOHOMETPUUYECKHUE
(GyHKIUU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOKJIECTBO, BEKTOPHI U UX MTPOEKIMH HA OCU KOOPAWHAT,
CJIO’KEHHE BEKTOPOB, MPOU3BOIHBIC AJIEMEHTAPHBIX (YHKIUHN, TPU3HAKU
MoI00MsT TPEYTOJILHUKOB, OTpeIeNIeHrE TIOMAIN TNIOCKUX (GUryp u o0bEéMa Tedl.

buonocus: anexTpudeckue sIBICHUSI B )KUBOM TIPUPOJIE, KoJieOaTeIbHbIC
JBUXEHUSI B )KUBOM IIPUPOJE, ONTUUECKHUE SIBJICHUS B )KUBOU MPUPOJIE, TEUCTBUE
paaualuy Ha )KMBbIE OPraHU3MBl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPBIX
T€J, MEXaHW3Mbl 00pa30BaHUs KPUCTANIMYECKON PEIIETKH, CTIEKTPAIbHbBIN
aHaJIN3.



l'eocpaghus: MarHUTHBIE TTONTIOCA 3EMIIH, 3aJI€KU MAaTHUTHBIX Py,
(poTochEMKa 36MHOM MTOBEPXHOCTHU, IPEACKA3AHNUE 3EMIIETPSCEHUN.

Texnonocus: JIMHAN IIEKTPOIIEpeaayd, FeHEPATOP IEPEMEHHOIO TOKA,
AJIEKTPOJBUraTENb, MHIYKIIMOHHAS [1€4b, pajap, paauoIpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-neus, MpoeKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA,
CoJIHEYHas Oarapesi.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «Ou3uka» Ha ypOBHE CPEIHEr0 00IIero
obOpazoBanus (0a30BBIA YPOBEHB) JOJDKHO 00ECTICUHUTh JOCTIKCHHE CIICTYIOIINX

JIMYHOCTHBIX, MCTAIIPCAMETHBLIX W ITPCAMCTHLIX O6pa3OBaTCJ'IBHBIX PE3yabTaTOB.

JIMHHOCTHBIE PE3YJIBTATHBI

JIngyHOCTHBIEC pe3yJIbTaThl OCBOCHUS yueOHOro npeameTa «Dusnkay
JOJKHBI OTPaXKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIINXCS
PYKOBOJICTBOBAThCS CHOPMHUPOBAHHON BHYTPEHHEH MO3UIINEHN JINYHOCTH,
CHUCTEMOM 1IIEHHOCTHBIX OPUEHTAIIU, TO3UTUBHBIX BHYTPEHHUX YOCKICHUMH,
COOTBETCTBYIOIIHUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOT0 00IIIEeCTBa,
paclIMpEeHne )KU3HEHHOTO OIBITA U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUN
OCHOBHBIX HallPaBJICHUH BOCIUTATEIILHOMN AEATCIHLHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKOMN MO3UIIUU O0YUAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBA;

MPUHATHE TPATUIIMOHHBIX 00IIEUEIOBEUYECKUX TYMaHUCTUYECKUX U
JE€MOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEILHOCTh B MHTEPECAX TPAKAAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYTPABICHNU B 00pa30BaTEIbLHON OpraHU3aIiy;

YMEHUE B3aUMOJEHCTBOBATH C COLIMAIIbHBIMA MHCTUTYTAMU B COOTBETCTBUU
¢ uX GYHKIUSIMH U Ha3HAUYCHHUEM;

FOTOBHOCTH K TYMaHUTAPHOW U BOJIOHTEPCKOM

NEATEIbHOCTH; 2) NATPUOTUYECKOT0 BOCTIUTAHUSA:

c(hOpPMHUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOM
WJICHTUYHOCTHU, MAaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM,
JTOCTIKEHUSIM POCCUNCKHUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUIO ¥ IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH, B TOM YHUCJIE
B JICATEIILHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIErO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAYyYHOTO TBOPUYECTBA,

npucyuiero pu3ndeckoil Hayke;



5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K Pa3INIHbIM chepaM mpodecCHOHaATBEHOMN NeITETEHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (U3UKON U TEXHUKOU, YMEHHE COBEpPIIATh OCOZHAHHBINA BHIOOP
Oynymiel mpo¢eCCuu 1 peaTn30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTH U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B
o0nacTu GU3UKU HA MPOTSHKEHUU BCEU KU3HH,

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH IKOJIOTHIECKOMN KYJIbTYpPHhI, OCOZHAHHE
IJI00aJIbHOTO XapaKTepa dKOJIOTHYECKUX MPoOeM;

IJTAHUPOBAHKE U OCYIIECTBICHUE JICUCTBUM B OKPYXKAIOLIEH Cpelie HA OCHOBE
3HAHUA LIeJIE YCTOMYMBOrO pa3BUTHS YE€JIOBEUECTBA;

pacIIMpEHne ONbITa ACATEIbHOCTU SKOJIOTHUYECKON HAITPABICHHOCTH
Ha OCHOBE UMEIOIIUXCS 3HAHUMU 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'O MO3HAHUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (U3NYECKON HAYKHU;

OCO3HaHHE [IECHHOCTH HAYYHOU JIESITENIbHOCTH, TOTOBHOCTD B
npolecce n3ydeHus: (GU3UKU OCYIIECTBIIATh MPOSKTHYIO U
UCCIIEA0BATENbCKYIO AEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS
ba3oBble 1ornueckue aeicTBMs:
CaMOCTOSTEIIEHO (hOPMYITHPOBATh U aKTYaJTU3HPOBATH MTPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEIENATH 1EJIN NeATEeILHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUHU
WX JTIOCTHKCHUS;
BBISIBIISATh 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B pACCMATPUBAEMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThIBaTh TUIAH PEMICHHMS POOJIEMBI C YIETOM aHAIM3a
UMEIOIINUXCSl MaTEPUATBHBIX U HEMaTepHaIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICITCIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
I[EJISIM, OIICHUBATh PUCKU TIOCIIEICTBUMN ACATEIBHOCTH;
KOOPJIMHUPOBATH U BBITIOJIHATE PA0OTy B YCIOBUSAX
pearbHOTO, BUPTYATHHOTO 1 KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaeaoBarebCcKue 1eiCTBUA:
BIIAJICTh HAYYHON TEPMUHOJIOTUEH, KITIOUYEBBIMU TOHITHIMHU U

METOIaMH (PU3NYECKON HAYKU;



BJIa/IETh HABbIKAMHU Y4EOHO-MCCIIE0BATEIBCKOM U MPOEKTHOM EATEIbHOCTH
B 00nacTu (pU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETbHOMY
MOKMCKY METOJIOB peIlIeHUs 3aa4 (PU3UYECKOTO COJIepKaHUsl, IPUMEHEHHUIO
Pa3IMYHBIX METOIOB MO3HAHUS;

BJIaACTb BUAAMHU ACATCIIbHOCTH 110 IIOJTYUYCHHNIO HOBOI'O 3HAHMUA, €TO
MHTEPIIPETALNH, TPEOOPA30BAHUIO M TPUMEHEHHIO B PA3IIMYHBIX YIEOHBIX
CUTYaIIMSIX, B TOM YKCJIE MPU CO3JaHUU YUYEOHBIX MPOEKTOB B 00J1aCTH (PU3UKHY;

BBIABJIATL IPUIMHHO-CICACTBCHHBIC CBA3HU U aKTyaJIM3UPOBATH 3a1avy,
BbBIABUI'ATb THUIIOTC3Y eé PCUICHMA, HAXOAUTb apPryMCHTBI AJIA 10Ka3aTCIIbCTBA
CBOUX YTBEP)KICHHIA, 33/1aBaTh MTAPaMETPhl U KPUTEPHH PEIICHUS;

aHAJIM3UPOBATh MOJYUYCHHBIE B XOJI€ PEIICHUS 3a/1a4l PE3yJIbTATHI,
KPUTHUYECKH OI[CHUBATh UX JOCTOBEPHOCTD, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSX;

CTaBUTb U (HOPMYITUPOBATH COOCTBEHHBIE 3a]1a4H B
00pa3oBaTeNbHON IE€ATEIBHOCTH, B TOM YUCJIE MPU U3YYEHUU PUBHUKU;

JaBaTh OIICHKY HOBBIM CUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TIEPECHOCUTh 3HAHMS 10 (PU3HKE B IPAKTUIECKYIO 00JIaCTh
KU3ZHENIEATEIbHOCTH; YMETh MHTETPUPOBATH 3HAHUS U3 PA3HbIX

MpEeAMETHBIX 00JacTel;

BBIJIBUTATh HOBBIC UJICH, ITPEIaraTh OPUTHHAIBHBIC TIOJXO0/IbI U PEIICHUS;

CTaBUTHb HpO6J'IeMBI " 3a1a49, JOITYCKAOINUC aIbTCPHATUBHLIC PCIICHMA.

Pabora ¢ unpopmaumeii:

BJIa/I€Th HABBIKAMU TOJTy4YeHUS HHPOpMAIHH (PU3UIECKOTO COIePIKaHUs U3
MCTOYHUKOB Pa3HBIX THUIOB, CAMOCTOSITEILHO OCYIIIECTBIISATH MMOUCK, aHATU3,
CUCTEMAaTHU3AINIO U UHTEPIPETAIINIO HHPOPMAIUH PA3TUIHBIX BUJIOB U (PopM
IIPE/ICTaBIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

MCIIOJIh30BaTh CPEICTBA MHPOPMAIIMOHHBIX 1 KOMMYHUKAIIHOHHBIX
TEXHOJIOTUH B PEIICHUN KOTHUTUBHBIX, KOMMYHHKATHBHBIX U
OpraHU3aIMOHHBIX 33/1a4 C COOJI0IEHNEM TPEOOBAHMI SPTOHOMUKH, TEXHUKA
0€30MMacHOCTH, THTUEHBI, PECYpCOCOEpPEKEHUS, TPABOBBIX U AITHUECKUX HOPM,
HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

CO371aBaTh TEKCTHI (PU3HUUECKOTO COJAEPKAHUSI B pa3IMUHbIX (popmaTax ¢
y4€TOM Ha3Ha4YCHHsI HH(POPMAIIMH U 1IETICBOM ayIMTOPUH, BEIOMPASI ONITUMATILHYIO

dbopMy TIpeCcTaBIICHUS U BU3yaJIU3aIUH.

KoMMyHHUKaTHBHBbIE YHUBEPCcAJIbHbIE yueOHbIe AeiicTBUS:
OCYIIECTBJIATH OOIIEHNE Ha yPOKaX (PM3UKU U BO BHEYPOUHOH JEATEIBHOCTH;
pacro3HaBaTh NPEANOCHITKN KOHPIUKTHBIX CUTYAIlUi H CMSTYaTh
KOH(JIUKTBL;



Pa3BEPHYTO U JJOTUYHO HU3JIAraTh CBOKO TOUKY 3PEHHS C UCHOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMAaTh ¥ UCIOJb30BATh IPEUMYIIECTBA KOMAaHHOW U
WHJUBUyaJIbHON paOOTHI;

BBIOMpATh TEMATUKY U METOBI COBMECTHBIX JCHCTBHIM ¢ yu€TOM
OOLIMX UHTEPECOB U BOZMOXKHOCTEHN KaXKJ10TO YJieHa KOJUIEKTHBA,

IPUHUMATh LIEJIM COBMECTHOM AESATEIBHOCTH, OPIraHU30BbIBATh U
KOOPJIMHUPOBATH JACUCTBUSA MO €€ TOCTUKEHHUIO: COCTABIIATH IJIAH JICVCTBUM,
pacnpenenaTb poiau ¢ yu€TOM MHEHUN YYaCTHUKOB, 00CYKIaTh PE3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh Ka4€CTBO CBOETO BKJIAJIA U KAKJOI0 YYaCTHUKA KOMAHJIbI
B 001U PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

MpeaJiaraTh HOBbIE IPOEKTHI, OLIEHUBATH UJEU C TO3ULUU
HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATH IIO3UTUBHOE CTPATETNYECKOE MTOBEACHUE B PA3IIMYHBIX

CUTyalusx, IMposABJIATE TBOPUYCCTBO U B006pa)K€HI/Ie, OBITH HWHHUIIKMAaTUBHBIM.

PeryasiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE
percTeuss CaMoopraHnu3anus:

CaMOCTOSTENIbHO OCYIIECTBIISITh NO3HABATEIbHYIO IESITEIbHOCTD B
o0nacTu GU3HKU U aCTPOHOMUH, BBISIBIISTH MPOOJIEMbI, CTABUTH U
dbopmyIUpoBaTh COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX U KAUECTBEHHBIX
3a/1a4, MJIaH BBITOJIHEHMS PAKTUYECKOW pabOThI C YYETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsITh paMK1 Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOUTEHUIH;

JeNiaTh 0CO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0st
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CII0COOCTBOBATH (DOPMHUPOBAHHIO U TIPOSBICHUIO 3PYIUIIMHA B 00JIACTH
(GU3HKHY, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBINA YPOBEHb.
CaMOKOHTPOJIb, SMOIIMOHAJILHBIN HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B JICATECIILHOCT,

OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BIIAJICTh HABBIKAMHU MTO3HABATEIHHON PeIICKCUN KaK OCO3HAHUS
COBEpLIAEMBIX IEVCTBUI U MBICIUTEIBHBIX IPOLIECCOB, X PE3YJIHTATOB U
OCHOBaHHII;

MCIOJIb30BaTh MPUEMBI peIeKCUU 711 OLEHKU CUTYalluu, BRIOOpa

BEPHOT'O PEILICHNUS;



YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS T10
UX CHIKECHHUIO;

NPUHUMATh MOTHUBBI M aPTYMEHTHI IPYTUX MPU aHATU3€ PE3yJIbTaTOB
JeSITeIbHOCTH;

MPUHUMATD ce0sl, MOHMUMAsi CBOM HEJOCTATKU M JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M aPTYMEHTHI IPYTUX MPU aHATU3€E PE3yJIbTaTOB
NEeSTENBHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce nocTHkeHUs: TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IIPOTPAMMBI
1o U3HUKE JJIs1 YPOBHS CPEHEr0 00IIEro 00pa3oBaHus y 00yUarOITUXCs
COBEpPIIICHCTBYETCS SMOIIMOHAILHBIA WHTEIJICKT, MPEATOoIaratonui
c(OPMUPOBAHHOCTbD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIOCOOHOCTh ITOHUMATh CBOE AYMOILIMOHAIIBHOE
COCTOSIHME, BU/IETh HAIIPaBJICHUS Pa3BUTHsI COOCTBEHHOW IMOLMOHAIILHON Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IIPHHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJICHHE, CIOCOOHOCTH aJIaliTUPOBATHCS K
OMOIMOHATBHBIM H3MEHEHHUSM H TIPOSIBISITH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBALINH, BKIIFOUAKOLIEH CTPEMIIEHNE K TOCTHKEHUIO LN
U ycrexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/IS U3 CBOMX
BO3MOXKHOCTEH;

SMIATHH, BKIIIOYAIOLIEH ClIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSTHUE
APYTUX, YIUTHIBATh €0 MPHU OCYIIECTBICHUH OOIIEHUs, CIIOCOOHOCTH K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBICTPAauBaTh OTHOIICHHS
C IPYTUMHU JIFOJIbMU, 3200 TUTHCS, TIPOSIBIISITh UHTEPEC U pa3peniaTh KOHMOIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonity oOyuenus B 10 kij1acce npeIMeTHbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

J€MOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HayYHOU KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU U
TEXHOJIOTMH, B TPAKTUYECKOMN AEATEIbHOCTH JOAEH;

YYHUTHIBATh TPAHUITBI TPUMEHEHUS N3YYEHHBIX (PU3UIECKUX MOJIETICH:
MaTepHualibHasi TOUKa, HHEPIMAIbHAS CUCTeEMa OTCUYETa, a0COIIOTHO TBEPI0E
TEJI0, UICAIBHBINA a3, MOJEIN CTPOEHUS Ia30B, )KUJIKOCTEN U TBEPABIX TeEI,
TOYEYHBIN 2NIEKTPUUYECKUN 3aps]l TP pelieHUuH (U3NUECKUX 3a/1a4;

pacno3HaBaTh PU3NYECKUE ABJICHUS (IIPOLIECCHI) U OOBSACHATH UX HA OCHOBE

3aKOHOB MCXaHHUKH, MOJIGKYJIHpHO-KHHCTI’I‘ICCKOﬁ TCOpPHUHU CTPOCHHUS BEIICCTBA U



ANEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NMPSAMOJIMHENHOE
JIBWKEHUE, CBOOOTHOE MaJICHUE T, IBUXKEHUE 110 OKPYKHOCTH, UHEPIU,
B3anMoJieiicTBre Tem, Tuddy3us, OpOyHOBCKOE JIBIKEHUE, CTPOCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHUE 00bEMA TeJ IPU HarpeBaHUU (OXJIKICHUN),
TEIUIOBOE PAaBHOBECHUE, UCITAPEHNE, KOHICHC A, IIABJICHUE, KPUCTAJUIM3aLIHs,
KHUIIEHUE, BIIAYKHOCTh BO3yXa, MTOBBIIICHUE JABJICHHS T'a3a IIPU €ro HAarpeBaHUU B
3aKpBITOM COCYJIE, CBSI3b MEXKY ITapaMEeTPaMH COCTOSIHUSA ra3a B U30IIPOLECCAX,
ANEKTpU3aLUA TEJl, B3aUMOJICHCTBUE 3aPAJIOB;

OTHCHIBATh MEXAaHUYECKOE ABMKCHHE, UCTIONb3Ys (PU3NUECKUE BEITUYUHBIL:
KOOpAWHATA, MyTh, IEPEMENIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUJa,
HMMITYJIbC T€JIa, KHHETUYECKAs DHEPTHS, HOTCHIMAJIbHAS SJHEPTUS, MEXaHUYECKas
paboTa, MexaHHYEeCKasi MOIIHOCTb; MPU ONMCAHUU MPABUIIBHO TPAKTOBATH
(pM3HYECKUIl CMBICT UCIIOJIb3YEMbIX BEIUYHH, UX 0003HAYEHUS U €AUHULIBL,
HaXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3NUYECKYIO BETUUHHY C
OPYTUMH BEJTUYMHAMHY;

OIMCBIBATh U3YYECHHBIE TEIUIOBBIE CBOWCTBA TEJI U TEILJIOBBIC SIBJICHHUS,
UCIIONb3Ys (PU3HYECKUE BEIUYMHBI: JaBJICHUE ra3a, TeMIepaTypa, CPpeaHss
KMHETUYECKAasi JHEPTUS XaOTUUECKOTO JBUKECHUSA MOJIEKYJI,

CpPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJTUYECTBO TEINJIOTHI, BHYTPEHHSISA
sHeprus, pabora raza, K03 OUIMEHT MOJIE3HOTO ACUCTBUS TEIIOBOTO
JBUTATEJIS; IPU ONMUCAHUU NPABUIBHO TPAKTOBAThH (PU3UUECKUIN CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHUS U €IMHHULIbI, HAXOIUTh (POPMYJIHI,
CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUMUHY C IPYTUMH BEJIUYMHAM;

OIMCBIBATh U3YYECHHBIE DJIEKTPUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJICHUS (TPOLIECCHI), UCIIOJIB3YS (PU3NYECKHE BEIIMYMHBI: JIEKTPUUECKUM 3apsi,
AIEKTPUUYECKOE T10JIE, HANIPSKEHHOCTD 110JIsA, IIOTEHIIUA, Pa3HOCTh IOTEHIMAJIOB;
MIPY ONMHUCAHUU MPABUIILHO TPAKTOBATh (PU3HMUECKHUI CMBICI UCIIOJIb3YEMbIX
BEJIMYUH, X 0003HAUYCHHUS U €AMHULIbI; YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOLIHE
JaHHYI0 (U3UYECKYIO BEJIUUYHUHY C APYTUMH BEIMUYUHAMU;

aHAIU3UPOBaTh GU3HUECKHUE MPOLECCHI U SIBICHUS, UCTIONb3Ys (PU3nYEeCcKre
3aKOHBI ¥ IPUHLIMIIBL: 3aKOH BCEMUPHOTO TArorenus, I, Il u 11l 3akonsr HeroToHa,
3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTHUH, 3aKOH COXPAHEHUS UMITYJIbCA,
NPUHLAI CYTIEPITO3UIIMHU CUJI, IPUHIUIT PAaBHOIIPABHS MHEPLUUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KUHETUYECKOW SHEPTUU TEIJIOBOTO JBMKEHUS MOJIEKYI C
aOCOJIIOTHOM TEMIIEPATYPOid, IEPBBI 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsAaa, 3akoH KyiioHa, mpu 3TOM pa3inudaTh CIOBECHYIO
(GopMyTUPOBKY 3aKOHA, €r0 MATEMATUYECKOE BHIPAKEHUE U YCIOBUSA (TPaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIEC TPUHIIUIIBI IEHCTBUS MAIlIUH, TPUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCIOBUS UX O€30MaCHOTO UCTIOIb30BAHUS
B ITOBCETHEBHOM KM3HHU;

BBITIOJIHATH SKCIEPUMEHTHI TI0 UCCIICOBAHUIO (DU3UUECKUX SIBJICHUHN U
IIPOLIECCOB C MCIIOJI30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUH, IIPU 3TOM
dbopmynupoBath npodiaeMy/3aady U runoTe3y yueOHOro SKCIepUMEHTa,
coOupaTh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOJAUTH ONBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYIIECTBJISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BETUYUH, PU
ATOM BBIOMpATh ONTUMANIBHBIN CTIOCO0 U3MEPEHHS U UCTIOIB30BaTh N3BECTHHIC
METO/IbI OLICHKHU NOTPEIIHOCTEN U3MEPEHN;

UCCIIEIOBATh 3aBUCUMOCTU MEXY (PU3NUECKUMU BEJIMYMHAMHU C
HCIIOJIb30BAaHUEM MIPSAMBIX U3MEPEHHI, TPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(puKCHUpOBATH PE3yIbTAThI OJYUYEHHOU 3aBUCUMOCTH (PU3NYECKUX BEJTUUMH B
BHJIE€ TAOJINII U TPaUKOB, AENIaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

coOmro1aTh MmpaBuiIa 0€30MacHOr0 TPy/1a IPHU NPOBEIECHUN UCCIIETI0OBAHNI B
pamKax yueOHOT0 3KCIepUMEHTa, yueOHO-UCCIIe10BaTEIbCKON U POEKTHON
NESATENBHOCTH C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a00OPaTOPHOro
000py1OBaHUS;

pemaTh pacy€THBIE 3a/1a4M C IBHO 3aJJaHHON (PU3MYECKON MOJEIIBIO,
UCTIOJIb3Ys (PU3NYECKUE 3aKOHBI U IPUHLIMIIBI, HA OCHOBE aHAJIN3a yCIOBUS
3a/1a4u BbIOMPATh (PU3UYECKYIO MOJIEIIb, BBIACIATh (PU3NYECKHUE BEIIMYMHBI U
(dopMyJibl, HeOOXOAUMBIE [T €€ PEeLeHUs], TPOBOJUTH PACUETHI U OLICHUBATh
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEITMUNHBI;

peniaTh Ka4eCTBEHHBIE 3aJa4l: BICTPAUBATh JOTUYECKU
HEMPOTUBOPEUYMBYIO LIEMOUKY PACCYKJIECHUIN C OMOPOI HAa 3YyUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBJICHUS;

HCIIOJIB30BATh IMIPH PCHICHUHN y‘-Ie6HBIX 3a1a4 COBPCMCHHBIC I/IH(l)OpMaIII/IOHHBIG
TEXHOJIOTUH JJIS [IOMCKA, CTPYKTYPUPOBAHUSA, HHTEPIIPETALIUN
U TIpE/ICTaBIICHUS Y4eOHON U HAYYHO-TIOMYJIAPHON MHPOpMaLIUY, TOTyYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KpUTHUECKU aHAIU3UPOBATH MOIy4aeMyto HHPOPMAIHIO;

OPUBOJUTH MPUMEPHI BKJIA/Ia POCCUMCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKU, OOBSICHEHHE MTPOLIECCOB OKPYIKAIOIIEr0 MUpPa, B Pa3BUTHE
TEXHUKU U TEXHOJOTU;

HCIIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (pU3MKE B TOBCEIHEBHOM KU3HU
Ut obecniedeHus: 6€30MacHOCTH MPU OOpallleHUH ¢ IPUOOpaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, JJISi COXPAHEHUS 3/I0POBBS U COOJIIOICHUSI HOPM
AKOJIOTMYECKOTO MOBEICHUS B OKPYXKAIOIIEH CpeE;



paboTaTh B rpyMIE C BHITOJHEHUEM PA3IUUYHBIX COIIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPyNIIbl, PAMOHAIBHO PaCHpPEeaTh 00I3aHHOCTH U
IJIJAHUPOBATH JIEATENBHOCTh B HECTAHIAPTHBIX CUTYalUsAX, a€KBATHO OLICHUBATD
BKJIaJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE paccCMaTpUBAEMOM IPOOJIEMBI.

K koHiy oOyuenus B 11 ki1acce npeaMeTHbIE PE3YIbTATHI HA 0A30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh y OOYYAIOIINUXCSl YMEHUI:

JE€MOHCTPUPOBATh Ha IPUMEPaAX POJIb U MECTO PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOM KapTUHBI MUPA, B Pa3BUTHU COBPEMEHHON TEXHUKHU U
TEXHOJIOTHH, B TPAKTUYECKON ACATENBHOCTH JOAEH, [IEJIOCTHOCTD U
€IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YUUTBIBaTh PAHULIBI IPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJEIIEH:
TOYEUHBIN DJIEKTPUYECKUN 3apsil, JIyd CBETA, TOUEUHbIA HCTOYHHK CBETA, SIACPHAS
MOJIe b aTOMa, HYKJIOHHAsl MOJIEIb ATOMHOTO Ipa MPH pelIeHnH (PU3MUECKUX
3azay;

pacrno3HaBaTh (pU3NUEcKUe ABJIECHUS (MPOLECChl) U OOBSCHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJAMHAMUKY U KBAHTOBOW (DU3UKH: 3JIEKTPUYECKAs POBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMUUECKOE, MArHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHMATOB, dJIEKTPOMAarHUTHAS UHAYKLHS, TEUCTBUE MATHUTHOTO TOJIA HA
IPOBOJIHUK C TOKOM U JABMXKYIIMICS 3aps[l, SJIEKTPOMarHUTHbIE KOJICOaHUs U
BOJIHBI, IPSIMOJINHEMHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHUE, IIPEIIOMIICHHUE,
uHTephepeHys, TUPpaKIus U MOJSIpU3alns CBETa, TUCIEpCHs CBETa,
dboTornekTpuaeckuii 3P hext (hoTodPdhexT), CBeTOBOE JaBlIeHHE, BOSHUKHOBEHHE
JIMHEWYaToro CHeKTpa aToMa BOJOPO/Ia, ECTECTBEHHAs U UCKYCCTBEHHAs
PaaNOaKTUBHOCTB;

OTHCHIBaTh U3yUEHHbIE CBOICTBA BEILIECTBA (3JEKTPUUECKHUE, MATHUTHBIE,
ONTHYECKHE, TEKTPUUYECKYIO TPOBOIMMOCTD PA3IUYHbBIX CPEN) U
AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI), UCTIOIb3Ys PU3NUECKUE BEIUYNHBIL:
ANEKTPUYECKUH 3apsil, CUJIa TOKA, dJIEKTPUUECKOE HANIPSIKEHUE, DIIEKTPUUECKOE
COTIPOTHUBIIEHUE, PA3HOCThH MMOTEHIIUAJIOB, ANEKTPOABIKYILAs cuila, padoTa
TOKA, MHAYKIMS MATHATHOTO TOJIsA, chiia AMnepa, cuna Jlopenua,
WHIYKTUBHOCTb KATYLIKH, SHEPTUS 3JIEKTPUUECKOTO U MAarHUTHOT'O TTOJIEH,
NEepPHOJ M YacToTa KoseOaHui B KoJIeOaTEIbHOM KOHTYPE, 3aps]l U CUjla TOKA B
MPOLIECCE TAPMOHUYECKUX ANEKTPOMArHUTHBIX KoJieOaHui, (hoKycHOe
PAcCTOSIHUE U ONITUYECKAsl CUJIA JIMH3bL, IPY ONMCAHUH IIPABUIIBHO TPAKTOBATH
(U3NYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAUEHUS U €AMHHULIBI,
yKa3bIBaTh (POPMYJIbl, CBA3BIBAIOLIME JAHHYIO (PU3MUECKYIO BEJIMUUHY C
OPYTUMU BEIUYUHAMY;

OIHCHIBaTh U3YyUEHHbIE KBAHTOBBIE SIBJICHUS U IIPOLECCHI, UCTIONb3YS

(bI/IBH‘IeCKI/Ie BCIIMYHHBI: CKOPOCTD 3JICKTPOMAIrHUTHBLIX BOJIH, AJIMHA BOJIHBI U



94acTOTa CBETA, SHEPTUS U UMITYJIhC (POTOHA, IEPHO/T TIOJTypacIajia, YHEPTUs
CBSI3U aTOMHBIX SIJIEP, PU OMUCAHUU MIPABUIILHO TPAKTOBATh (DU3NUECKUIN CMBICIT
WCITOJTh3yEMBIX BEJTUYHH, UX 0003HAYEHUS U CAMHUIIBI, YKa3bIBATh (POPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMUMHY C IPYTUMH BETUUUHAMH,
BBIYHCIISITH 3HAUCHUE (PU3MUECKON BEIMYUHBI,

aHATM3UPOBATh (U3HUECKHUE TIPOIECCHI U SBJIICHHS, UCTIOIB3YS (DU3UUECKUC
3aKOHBI M IPUHUUIIBL: 3aKOH OMa, 3aKOHBI ITOCIEA0BATEIBHOTO U MAPAJIIENIBHOTO
COEIMHEHUS POBOJHUKOB, 3aKOH J[>)koyns—J/IeH11a, 3aK0H 3JI€KTPOMarHuTHOM
WHIYKIIMH, 3aKOH TPSIMOJIMHEHHOTO PacpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI IPEJIOMJICHUS CBETA, ypaBHEeHUE DUHIITeHA g poToaddexTa,
3aKOH COXPAHEHUS SHEPTUU, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPAHEHUS MAacCOBOTO YMCIIA, MOCTYJaThl bopa,
3aKOH PaJMOaKTUBHOIO pacmnaja, Mpyu 3TOM pa3iinyaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €r0 MaTEMaTUYECKOE BhIPAKEHUE U YCIOBUS (TpaHULIbI, 00J1acTH)
IPUMEHHMOCTH;

ONPENEIIATh HAITPABJIECHUE BEKTOPA UHIYKIIMH MAarHUTHOTO OIS
MIPOBOJAHUKA C TOKOM, CHJIbI AMniepa u cuiibl JlopeHia;

CTPOUTH U ONMUCHIBATH N300paKEHUE, CO3/1aBAEMOE TIJIOCKUM 3€PKAJIOM,
TOHKOM JIMH30M;

BBITIOJIHATH SKCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (PU3NYECKUX SBJICHUN U
MPOIIECCOB C UCTOIB30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI: TIPU 3TOM
dbopmyIupoBaTh MpodIeMy/3a/1ady U THIIOTE3y Y4eOHOT0 SKCIIEPUMEHTA,
coOUpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYA0BaHUS, IPOBOAUTH OMBIT U
(dbopMyIHpOBaTH BHIBOIBI;

OCYILIECTBIIATH MPSMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BETUYUH, TIPU
ATOM BBIOMpPATh ONTUMAJILHBIN CIIOCOO U3MEPEHUS U UCTIOJIb30BaTh N3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEIIMYUH C UCTIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUI: TIPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATH
PE3yNbTAThI MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMUMH B BHJIC TAOJIHII
U Tpa(uKOB, JIeJIaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIICIOBAHMUS;

coOmro1aTh mpaBuia 6€30MacHOro TPy/ia P MPOBECHUN UCCIICIOBAHUI B
paMKax yu4eOHOIo SKCIIEPUMEHTa, Y4eOHO-UCCIIEA0BATEILCKOM U MPOEKTHOM
TESTETLHOCTH C UCTIOJIb30BAHUEM U3MEPUTETHLHBIX YCTPOUCTB 1 1abOpaTOPHOTO
000py10BaHUS;

peniaTs pacy€THBIC 3a/1a4M C SIBHO 3aJJaHHON (PM3NYECKON MOJICIBIO, UCIIONIB3YS
(bu3rYecKue 3aKOHbI M PUHITUIIBI, HA OCHOBE aHAJIW3a YCJIOBUS 3a7a4H BHIOUPAThH

(U3HUECKYI0 MOJIENb, BBIIEIATh (PU3HMUECKUE BEIIMYUHBI U (POPMYIIBI,



HE0OXOAMMBIE JUIsl €€ pelIeHus], IPOBOAUTh PACUETHI U OLIEHUBATh PEAIBHOCTh
MOJIYYEHHOTO 3HAYeHUS (PU3HUUECKOU BEIMYUHBI,

pelIaTh KaueCTBEHHBIE 3aJ]a4i: BBICTPAauBaTh JOTMYECKU
HETPOTUBOPEYUBYIO LIENOYKY PACCYKICHHUN C ONOPOU HA U3YUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS;

MCIOJIb30BaTh MPU PELICHUN YUEOHbIX 3a/1a4 COBPEMEHHbIE HH(OPMALIMOHHbIE
TEXHOJIOTUHU JUIsl IOUCKA, CTPYKTYpUPOBaHUsl, UHTEPIIPETALIUU
U TIpeJICTaBIeHUs Y4eOHOI U HAyYHO-TIOMYJISIPHOM HH(OPMALIUY, TOTYYSCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KpUTUUECKH aHAIU3UPOBATH MOJIy4aeMy0 HHPOPMAILHIO;

OOBSACHATH PUHLHUIIBI IEUCTBUS MAIIH, IPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA UX 0€30MaCHOrO MCIOJIb30BAHNUS B MOBCEAHEBHON
KU3HU;

MPUBOANTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3HKOB
B Pa3BUTHE HAYKHU, B OOBSICHEHHE MTPOLIECCOB OKPYIKAIOILIEr0 MUPa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHM;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B OBCETHEBHOU KU3HU
1 obecriedeHust 6€30MacHOCTH MpHU OOpalleHUH ¢ IpUOopaMu 1
TEXHUYECKUMU YCTPONUCTBAMU, ISl COXPAHEHHUSI 3J0POBbS U COOIOIEHUS HOPM
JKOJIOTMYECKOT'0 ITOBEICHUS B OKPYXKAIOLLIEH Cpele;

paboTaTh B IpyNIE C BHITOJHEHUEM PA3IMYHbIX COL[MAIBHBIX POJIEH,
MJIaHUPOBATH PA0OTy TPYMIIbI, PALIMOHATILHO PACHpPEeisaTh 00I3aHHOCTH U
IIJIAHUPOBATH JEATEIIBHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJICKBATHO OLICHUBATD
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEIIEHHE pACCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m KonTposabubie | IlpakTuuecku
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypcsbl
Paznesn 1. DU3UKA U METO/IBI HAYYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOIbI HAYYHOTO MMO3HAHUS 2 https // m. edsoo. ru/7 f41bf 72
Htoro no paznemny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kutemaruka 5 https :// m. edsoo. ru/7 f41bf 72
bu6mmorexa [IOK
2.2 Hunamika ! https :// m. edsoo. ru/7 f41bf 72
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 ﬁﬁinﬁ(giﬁ;g%lf? f41bf 72
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOpUHU https :// m. edsoo. ru/7 f41bf 72
bu6mmorexa [IOK
3.2 OCHOBBI TepPMO/IMHAMUKH 10 1 https :// m. edso0. ru/7 f41bf 72
ArperaTHbl€ COCTOSIHMSI BELLIECTBA. bubnuoreka [IOK
3.3 ®a3oBbIe IEPEXOIbI 5 https :// m. edsoo. ru/7 f41bf 72




Hroro no pazgeny

24

Paznes 4. 3JIEKTPOIMHAMUKA

41 duextpocraria 10 e 1 .0, 107 41517
ITocTosiHHBIN 2NEKTpUYECKUM TOK. TOKHU B bubmmoreka [IOK
4.2 pa3IUYHBIX cpenax 12 https :// m. edsoo. ru/7 f41bf 72
Uroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KITACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Kontpoasubie | IlpakTudyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOIMHAMUKA
11 MaruutHoe noJjie. JIeKTpOMarHuTHast 11 1 3 bubnmnoreka [HOK
' WHTYKITUS https :// m. edsoo. ru/7 f4lc 97c
Hroro no pazgeny 11
Paznes 2. KOJIEBAHUSA U1 BOJIHbBI
51 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 9 1 bubnuoreka [JOK
' KoJieOaHus https :// m. edsoo. ru/7 f41c 97c
99 MexaHnudecKkue U 3J1€KTPOMAarHUTHBIE 5 1 bu6muoreka [JOK
' BOJTHBI https :// m. edsoo. ru/7 f41c 97c
bu6nuorexa [IOK
2.3 Ontuka 10 3 https :// m. edsoo. ru/7 f4lc 97c¢
Hroro no paszneny 24

Paznea 3. OCHOBBI CHEIIMAJIBHON TEOPUH OTHOCUTEJBHOCTH

31 OCHOBBI CIEIIUATIBHON TEOPUHU 4 1 bu6muoreka [JOK
OTHOCUTEIbHOCTH https :// m. edsoo. ru/7 f41c 97c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTBHI KBAHTOBOU ONTUKH 6 bubmmorexa LIOK

https :// m. edsoo. ru/7 f4lc 97c




but6mmoreka [IOK
4.2 Crpoenue aroma 4 https :// m. edsoo. ru/7 f41c 97c
bubnunoreka LIOK
4.3 ATOMHOE SIpO 5 https :// m. edsoo. ru/7 f41c 97¢
Wroro no pazueny 15

Paznes 5. 3JIEMEHTBI ACTPOHOMUWU U ACTPODU3UKU

bu6 K
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 htlt/lpsj?/l;lﬁleé?o]a[.% 17 f41c 97c
Hroro no pazgeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE
bubmnoreka IIOK
6.1 OGobmaromee nosTopeHHue 4 https :// m. edsoo. ru/7 f41c 97c
Htoro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
JlaTa

Ne uudposbie

Tema ypoka Kontpoabubie | IlpakTuyeckue | H3y4eHH
n/n Bcero oOpa3oBaTe/ibHbIE

padoThI padoThI |
pecypchbl

®du3nka — HayKa O PUPOJIE.

1 u a PrpoA 1 bubmnoreka IIOK

ayHHBIC MCTOABL OSHAHMA https :// m. edsoo. ru/ ffOc 32e2
OKPY’KaIoIIero MuUpa
Posb 1 MecTo ¢uzuku B

5 ($hOpMHPOBaHUH COBPEMEHHOM 1 bubnmnoreka [HOK
Hay4YHOM KapTHUHBI MUDA, B https :// m. edsoo. ru/ ff0c 33e6
MPaKTUYECKON JESATEIHLHOCTH JII0IeH
Mexanuyeckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bubmuorexa [IOK
neuxeHus. [lepemenienue, CKOpocTs, https :// m. edsoo. ru/ ffOc 3508
YCKOpEHUE

4 PaBHOMEpHOE IPSMOJIMHEUHOE 1 bu6muoreka [JOK
JBIKCHUE https :// m. edsoo. ru/ ffOc 3620

5 PaBHOYCKOpEHHOE NPSAMOIUHENHOE 1 bu6muoreka [JOK
JIBUKEHUE https :// m. edsoo. ru/ ffOc 372e

6 CBoOoniHOe majeHne. Y CKopeHue 1 bubnmnoreka [JOK
¢BOOOIHOTO ITaIEHUSA https :// m. edsoo. ru/ ffO0c 39cc
KpuBonuHelHoe IBU>XEHUE.

7 . 1 bubmuoreka [{OK
HBIDKEHHE MATEPHAILHOM TOUKH 110 https :// m. edsoo. ru/ ff0c3ada
OKPY’KHOCTH

8 [IpuHuun oTHOCUTENBLHOCTH [ anmues. 1 bubmmorexa [JOK




NHepuuanbHble CUCTEMBI OTCUETA.
ITepBbiii 3akoH HproTOHA

https :// m. edsoo. ru/ ff0c3bed

Macca tena. Cuia. [lpunnun

bubnunoreka LIOK

9 CyneposHyH CHil. Bropon 3aKkoH https :// m. edso0. ru/ ffoc3be8
HproTOHA /17151 MaTepualbHON TOUKU
Tperun 3akoH HproToHa 111 Bu6mumoteka [JOK

10 .

MaTepUAIbHBIX TOYEK https :// m. edsoo. ru/ ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 N bubmnoreka IIOK
TAACCTH. 1iepBai KoeMuHecKad https :// m. edsoo. ru/ ff0c3d00
CKOPOCTh

12 Cuna ynpyrocru. 3akoH I'yka. Bec bu6nuoreka [JOK
Tena https :// m. edsoo. ru/ ff0c3e 18
Cuna tpenus. Koaddbunment tpenus.

13 C P b P bubmorexa [JOK

HJ1a CONPOTUBIICHUA MPH IBIKCHIH https :// m. edsoo. ru/ ff0c3f 76
TeNa B XKUAKOCTH WJIM ra3e
[ToctynarensHoe U BpaliaTreabHOE

14 JBUKEHHE aOCOIOTHO TBEPAOIO Tea. bubmuoreka [JOK
MowmenT cuisl. [1iieuo cumnel. Ycnosus https :// m. edsoo. ru/ ff0c 41a6
paBHOBECHsI TBEPAOIO TENA
NMitynbsc MaTepHalbHON TOYKH,

15 CHCTEMbI MaTEPUATIbHBIX TOYEK. bubnuotexa [JOK
Hmnynbec cuiibl. 3aKOH COXPaHEHUS https :// m. edsoo. ru/ ffOc 43d6
umnyiabsca. PeakTiuBHOE NBUKEHHE
PaboTa 1 MOIIHOCTE CHJIBI.

16 Kunernueckast sHEPryst MaTepruagIbHON bu6muoreka [JOK
ToukH. Teopema 00 U3MEHEHUH https :// m. edsoo. ru/ ffOc 4502
KMHETUYECKOU SHEPrUuu

17 [ToTeHmanpHast SHEPTHUS. but6mmoreka [IOK




[oTeHUMaNbHASL SHEPTHS YIIPYTO
ne(pOpMHUPOBAHHOU MIPYKUHBIL.
[ToTeHuManbHAasE SHEPTHS TeNa BOJIU3U

MOBEPXHOCTU 3EMIIH

https :// m. edsoo. ru/ ffOc 461a

18

[ToreHManbHBIE U HEMIOTCHIIUAIBHBIC
cuitbl. CBsA3b paboThI
HETIOTEHIUAIBHBIX CHJI C U3MEHECHHEM
MEXaHUYECKOHM SHEPTHU CHCTEMBI TEll.
3aK0H COXpaHEHUsI MEXaHUYECKOU

OHCPIUun

bubmnoreka IIOK
https :// m. edsoo. ru/ ff0c 478¢c

19

JlaGopaTtopHnast pabora
«MccnenoBanue cBsi3u pabOThI CUIIBI C
M3MEHEHHEM MEXaHNIeCKOM OHEPIrUu
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3MHOBOTO KI'yTay

20

KonTponbHas pabota mo Teme
«Kunemaruka. JlnHamuka. 3aKOHBI

COXPAHCHU B MCXAHUKEY

bu6nuorexa [IOK
https :// m. edsoo. ru/ ff0c4h74

21

OCHOBHBIE TOJ0KEHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nBkenue. Auddysus

bu6nuorexa [IOK
https :// m. edsoo. ru/ ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aMOJICUCTBHUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, JKUAKOCTEN
U TBEPABIX TEI

23

Macca monekyn. KonnuectBo
BemlectBa. [locrossuHas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTypa




u e€ usmepenue. Illkxana remneparyp
Lenbcus

W neanpusii raz 8 MKT. OcHoBHOE

bubnunorexa LIOK

25 ypaBHeHue MKT https :// m. edsoo. ru/ ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa
CpeHEl KHHETHYECKOM SHEPruun bubnuorexa [JOK

26 .

JIBUKECHHSI MOJIEKYIL. Y paBHEHHE https :// m. edsoo. ru/ ffOc 511e
MenpeneeBa-Knanelipona

27 3akoH JlambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota

28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napamMeTpaMH COCTOSHUS
pa3pexKEHHOTO Ta3a»

29 M3omponeccsl B HI€aIbHOM Ta3e U UX bubmuoreka [IOK
rpaduueckoe npeacTaBIeHue https :// m. edsoo. ru/ ff0c 570e
BuyTpeHHss sHEprus
TEPMOIMHAMUYECKOU CUCTEMBI U

30 crocoObI ee m3MeHeHus1. KonmnuecTBo bubmmorexa [JOK
TEIUI0THI U paboTa. BHyTpeHHss https :// m. edsoo. ru/ ff0c 5952
SHEPTHs OJTHOATOMHOTO HJI€aTbHOTO
rasa

31 B but6mmoreka [IOK

MBI TEILIOCpEAatH https :// m. edsoo. ru/ ff0c5c 36
VY nenpHas TEMJI0EMKOCTh BEIIECTBA.
30 K bubmuoreka [{OK
OJIMHCCTBO TCILTOTEI IIPH https :// m. edsoo. ru/ ff0c5c 36
Tertonepenaye. AauadbaTHbIN Mpoiecc
33 IlepBblii 3aKOH TEPMOJAMHAMUKH U €T0 bubnuoteka [JOK

INPUMCHCHHC K U30IIpoHeccaM

https :// m. edsoo. ru/ ff0c5efc




HeoOpaTtumocTs nporeccos B

34 B N but6mmoreka [IOK
TIpHPOZC. BTOPOH 3aKOH https :// m. edsoo. ru/ ff0c 6230
TEPMOJIMHAMUKH
[Tpunuun nevicreus u KII/ TermoBoi bubnunorexa LIOK

35 MAIITUHBI https :// m. edsoo. ru/ ff0c 600a

36 Iuxn Kapro u ero KI1J]

37 DKOJOTUYecKHe MpoOIeMbl
TEIUIOPHEPTETHKHU

38 Oo6o6maromuii ypok «MotekysipHast bubmuoreka [IOK
¢duznka. OCHOBBI TEPMOAMHAMUKI) https :// m. edsoo. ru/ ff0c 6938
KonTponbhas pabota no Teme

bubmnoreka IIOK

39 «Monexynspnas ¢pusuka. OCHOBBI https :// m. edsoo. ru/ ff0c6a 50
TEPMOIMHAMHKIY

40 [Tapoo6pazoBaHue 1 KOHACHCAIHSL. bu6muoreka [JOK
Hcnapenue u KArenue https :// m. edsoo. ru/ ff0c 63b6
AOCOIOTHAs U OTHOCUTEIbHAS

. bu6muoreka [JOK

41 BIIQXKHOCTh BO3yxa. HackleHHbIN https :// m. edsoo. ru/ FfOc 64d8
nap
Tepnoe Teno. Kpucrannuueckue u

42 amopdHbIe Tena. AHU30TPONHA bubmuorexa [IOK
CBOMCTB KpHUCTAILIOB. JKuakue https :// m. edsoo. ru/ ffOc 65f0
Kkpuctayibl. COBpeMEHHbIE MaTepHaIbl
[InaBrneHue u KpUCTAIIN3ALIUS.

bubnunoreka LIOK
43 VY nenbHas TEIIOTAa MJIaBICHHUS. https :// m. edsoo. ru/ ffc 6708
CyO6numarus
bub. OK
44 YpaBHEeHHE TEIJIOBOTO OanaHca h;;SJ:I/I;I?nT_eeE?OE ru/ ff0c 6820
45 DNeKTpU3aIus Teia. IICKTPUICCKUN bubnuorexa [JOK




3apsna. HBa BHUJIA SJICKTPUYICCKUX
3apsAa710B

https :// m. edsoo. ru/ ffOc6bcc

[IpoBOIHUKY, AUINEKTPUKU U

bubnunoreka LIOK
46 MOJTYTIPOBOTHUKH. 3aKOH COXPAHCHHUS https :// m. edsoo. rul FfOcBbce
AIIEKTPUYECKOTO 3apsjia
B3aumoneuctBue 3apsioB. 3aKoH
A DAA bubmnoreka IIOK
47 Kynona. ToueuHbIN 2NEKTPUYECKUU https :// m. edsoo. ru/ ff0c6ees
3apsiy
HanpspokeHHOCTD 31eKTPUYECcKOro
48 nosis. [TpuHiun cynepno3unuu bubnmnoreka [HOK
ANEKTPUYECKHUX Toneu. JInHum https :// m. edsoo. ru/ ff0c6df2
HANPSDKEHHOCTH
Pabota cuit 371eKTpOCTaTHIECKOTO
49 m p bubmuorexa [IOK
nomnd. 110TeHIHAN. TasHOCTb https :// m. edsoo. ru/ ff0c6f 00
MTOTCHIINAJIOB
[TpOBOAHWKY M TUIJICKTPUKH B
PoBoa 8 P bubmuorexa [IOK
50 HNICKTPOCTATHICCKOM TOJIC. https :// m. edsoo. ru/ ff0c 7018
JlnanekTpudeckasl MpOHUIIAEMOCTh
bubnuotexa [JOK
51 OnexrpoeMkocTs. Konnencarop https :// m. edso]cf rul Ffoc 7126
DNEKTPOEMKOCTh TIOCKOTO
but6mmorekxa [IOK
52 KOHJEHCATOpa. JHEPTHUs 3apsHKEHHOTO https :// m. edsoo. ru/ ff0c 72c0
KOHJICHCATOPA
53 JlaGopatopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa'
54 [TpuHIIUTT IEHCTBUSA U TPUMEHEHNE

KOHJICHCATOPOB, KOMTUPOBAITLHOTO
amrmapara, CTpyHHOTr0 IpuHTepa.




DneKTpocTaTUUeCcKast 3allluTa.
3a3eMIIeHHe 3JIEKTPONIpruOOpOB

55

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma st
y4acTKa [enu

56

[MocnenoBarenbHOE, NapaIICIbHOE,
CMEIIIaHHOE COCTMHEHHE
npoBOAHKKOB. JlaboparopHas paboTa
«M3y4eHne CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOB

0.5

bubmuorexa [JOK
https :// m. edsoo. ru/ ff0c 74f0

57

Pabota 1 MOIITHOCTD 3IEKTPUUYECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

bubanoreka LIOK
https :// m. edsoo. ru/ ff0c 7838

58

3akon OMa a1 OTHOM (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«M3mepenne D/1C nctouHuka Toka u
€r0 BHYTPEHHETO CONPOTUBIICHUS

0.5

bubanoreka LIOK
https :// m. edsoo. ru/ ff0c7ae0

59

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTbD
COHpOTI/IBJ'IeHI/ISI METAJIJIOB OT

TCMIICPATYPHI. CBCpXHpOBO,Z[I/IMOCTB

60

DIIEKTPUYECKUH TOK B BAKyyMe.
CBOMCTBA JIEKTPOHHBIX ITYYKOB

61

[TorynpoBoIHUKH, UX COOCTBEHHAs U
pUMecHasi MpoBoAUMOCTh. CBOHCTBA

p—n-niepexona. I1osynpoBoIHUKOBEIE

but6mmoreka [IOK
https :// m. edsoo. ru/ ffOc 84ae




IPUOOPHI

DNEKTPUYECKUU TOK B pacTBOPaxX U
paciuiaBax 3J€KTPOJIUTOB.

bubnunorexa LIOK

62 DJIEKTPOJIMTHYECKAS AUCCOIUALIMS. 1 https :// m. edsoo. ru/ ff0c 82ba
DJIEKTPOJIN3
DJIEKTPUYECKHUH TOK B ras3ax.

63 CaMOCTOSITEIbHBIN U 1 bubmuorexa [JOK
HECAaMOCTOSITENIbHBIN pa3psia. MoJHUS. https :// m. edsoo. ru/ ffOc 84ae
IInazma
DneKkTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnmnoreka [HOK
npuMmeHenue. [IpaBuna TeXHUKU https :// m. edsoo. ru/ ffOc 86fc
0€3011aCHOCTH

65 O06o0maromuii ypok 1 bubanoreka LIOK
«INEKTPOIMHAMHUKA)» https :// m. edsoo. ru/ ffOc 88be
KonTponbHas pabota mo Teme

66 «Qnekrpocraruka. [TocTosHHBIMI 1 bu6muoreka [JOK
aneKTpudeckuil Tok. Toku B https :// m. edsoo. ru/ ff0c8a8a
pPa3JIMYHBIX Cpefax»

67 PesepsHbiil ypok. KonTponbHast 1 bubmuorexa [IOK
pabota 1o Teme "DIeKTpoauHaMHuKa" https :// m. edsoo. ru/ ff0c8c 56

68 PesepBHblit ypok. OGo0maronmii ypok 1 bubmuoreka [IOK
o temam 10 knacca https :// m. edsoo. ru/ ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie | IlpakTuuecku
n/n Bcero u3ydyeHusi | oOpa3oBaTeibHbIE
padoThI e padoThbl
pecypchl
[TocTostHHBIE MATHUTHI U UX

1 B3auMoecTBUE. MarHuTHOE II0JIE. 1 bu6nunorexa [IOK
BekTop MarHuTHOM MHAYKIMU. JIMHUN https :// m.edsoo.ru /ffOc 9778
MarHUTHON MHIYKIIUHI
MarauTHO€E 1oJIe MPOBOJIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6nunorexa [IOK
B3anmopeiicTBre NpOBOJHUKOB C https :// m.edsoo.ru /ffOc 98fe
TOKOM

3 JlabopaTtopHas pabota «3yuenue 1 1 bubnuotexa [JOK
MAarHUTHOTO IOJIS1 KAaTYIIKU C TOKOM) https :// m.edsoo.ru /ffOc 98fe
JlelicTBME€ MarHUTHOTO ITOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.

4 JIaboparopHast pabota 1 1 bubnmnoreka [JOK
«Hccnenosanue NeicTBUS https :// m.edsoo.ru /ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS HA

5 JBUKYIILYIOCS 3apsKEHHYIO YaCTHUILY. 1 bubmmnorexa [JOK
Cuna Jlopennia. PaGoTa cuiibr https :// m.edsoo.ru /ff0c9df4
Jlopenua

6 OnexTpoMarauTHas HHAYKIMs. [loTok 1

BEKTOpa MarHUTHOM uHAyKuuu. 1C




WHJIYKIHAU. 3aKOH 3JIEKTPOMArHUTHOM
nnaykiuu dapanes

JIaboparopHast pabota
«HccnenoBanue SBiacHUS
AJIEKTPOMArHUTHON MHTYKIIHN)

bubnunoreka LIOK
https :// m.edsoo.ru /ff0ca 150

NunykTuBHOCTD. SIBIICHUE

camonnaykiuu. IJ1C caMouHyKIuu.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU C

TOKOM. 3JI€KTpOMaI‘HI/ITHO€ I10JIC

bubmuorexa [JOK
https :// m.edsoo.ru /ff0ca 600

TexHu4eckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
JIEKTPOMArHuThl, JEKTPOJABUIaTEIb,
YCKOPUTEIIN JJIEMEHTAPHBIX YaCTHIL,

WHIAYKIIWMOHHAA ICYb

10

O6o0maromuii ypok «MarautHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUS)

bu6anoreka LIOK
https :// m.edsoo.ru /ffOcab 82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.

3J'ICKTpOMaFHI/ITHa$I WHIYKI W

bubanoreka LIOK
https :// m.edsoo.ru /ffOcad 58

12

CB0OOIHBIE MEXAHNYECKIE
koseOanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.

[IpeBpamenue sHepruu

bubnunorexa LIOK
https :// m.edsoo.ru /ffOcaf 06

13

JlabopaTopHas pabota
«HccrnenoBanue 3aBHCUMOCTH
Mepro/ia MajbIX KojeOaHuii Tpy3a Ha

HUTHU OT JJIMHBI HUTHU U MACChI I'py3a»




14

Konebarenbubin kKoHTYp. CBOOOIHBIE
9JIEKTPOMArHUTHBIE KOJIeOaHMs B

U/ICILHOM K0JIe0aTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHH4eCKUMH U

OJICKTPOMArHMTHBIMHA KOJIEOAHUSIMHA

but6mmoreka [IOK
https :// m.edsoo.ru /ffOcb 820

15

®opmyna Tomcona. 3akon
COXPaHCHHS PHEPTUU B HICATLHOM
KoJIe0aTeIbHOM KOHTYpE

bubmuorexa [JOK
https :// m.edsoo.ru /ffOch9c4

16

[Ipencrasnenue o 3aTyxaromux
Kose0aHusX. BolHyKIEeHHbIE
MeXaHHYecKue Koyebanus. Pe3onanc.
BoinykaeHHbBIE 37IEKTPOMAarHUTHBIC
KoJIcOaHHS

bubmuorexa [JOK
https :// m.edsoo.ru /ffOcbb 86

17

[lepemennbn Tok. CUHYCOUJAIbHBIN
[IEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOLIEE 3HAUEHHUE CUJIbI TOKA U

HAIPsSXKCHU A

bu6nuorexa [IOK
https :// m.edsoo.ru /ffOchd 34

18

Tpaucpopmarop. [Ipoussoacrso,
nepeaaya v norpedieHue
JIEKTPUYECKOM SHEPTUU

19

Y CTpoUCTBO U MPAKTHYECKOE

MPUMEHCHHUC DJICKTPUICCKOI'O0 3BOHKA,
reaeparopa nepeMEeHHOI0 TOKaA,

JIMHUU 3JIeKTpoIiepenayd

but6mmoreka [IOK
https :// m.edsoo.ru /ffOcc 324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPIHH.
Kynbrypa ncnonbs3oBaHus
JIEKTPOIHEPTUHU B IOBCETHEBHOU




KHU3HU

MexaHU4ecKue BOJTHBI, YCIOBHUS
pacnpocrpanenus. [lepuon. Ckopoctsb

bubnunorexa LIOK

21 pacnpoCTpaHEHUs U JJIMHA BOJIHEL. https :// m.edsoo.ru /ff0cca 54
[lonepeuHble U TPOJOJIBHBIE BOJIHBI

99 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnuorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https :// m.edsoo.ru /ff0cccOc
DNeKTpOMarHuTHBIE BOJIHBI, UX

23 1 bubmnoreka IIOK
CBOMCTBA 11 CKOPOCTD. LLkajla https :// m.edsoo.ru /ffOccfe0
AJICKTPOMArHUTHBIX BOJIH
[IpuHuMIBl paIUOCBS3U U

24 TeneBuieHus. Pa3Burue cpeacTs
cBs3u. Pagnostokamust

) KonTponbnas padota «Konebanus u bubmuoreka [IOK

5 BOJIHBI» https :// m.edsoo.ru /ffOcc68

[IpssmonnHENHOE pacpoOCTpaHEHHE

26 CBETa B OJJHOPOJHOU CpeJe. bu6muoreka [JOK
Toueunslil HCTOYHUK cBeTa. JIyd https :// m.edsoo.ru /ffOcd 350
CBETa
OTtpaxkenue cBeTa. 3aKOHbI

97 m bubnuotexa [JOK
OTpaKCHIA CBCTA. 1I0CTPOCHNC https :// m.edsoo.ru /ffOcd4e0
M300paKEHUH B IIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe

28 BHYTpeHHee oTpaxeHue. IIpenenbHbn bubmuoreka [JOK
YTOJI ITOJTHOTO BHYTPEHHETO https :// m.edsoo.ru /ffOcd716
OTpPaXKEHUS

29 JIaGoparopHas pabota «3mepenue bu6muotexa [JOK

IMOKas3aTeyid MPEJIOMIICHUA CTCKIIa»

https :// m.edsoo.ru /ffOcd 67a




JIunzsl. [locTpoenue n3odpaxxeHuil B

30 o . but6mmoreka [IOK
JIHH3C. FOOpMYJIa TOHKOM JIMH3BL. https :// m.edsoo.ru /ffOcddle
YBenu4ueHue JIUH3bI
JIaboparopHast pabota
31 «MccrnenoBanue cBOMCTB
M300paXKeHUI B TMH3AX)»
Hucnepcus cBera. CIoXHBIA COCTaB
39 6enoro ceera. Ler. JlaboparopHas
pabora «Habmonenue nucrepcuu
CBETa»
33 Wutepdepennus cera. Audpaxius bubnmnorexka HOK
ceera. JludpakinonHas pemérka https :// m.edsoo.ru /ffOced 22
34 ITonepedHOCTH CBETOBBIX BOJIH. bu6muoreka [JOK
[Tonspusanus ceera https :// m.edsoo.ru /ffOcf 02e
35 OnTuyeckue MpruOOPHI M yCTPOMCTBA U
yCIOBUS MX O€30MacCHOT0 MPUMEHEHUs
['panuIel TPUMEHUMOCTH
KJIACCUYECKOU MeXaHUKH. [locTymarsl bubnuotexa [JOK
36 .
CIIELIMAIBHON TEOPUU https :// m.edsoo.ru /ffOcf 862
OTHOCHUTEIbHOCTH
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3 bubnuotexa [JOK
AMEJLTICHHE BPCMCHH 1 COKpAlICHUE https :// m.edsoo.ru /ffOcfa 42
JUTHHBI
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOU
38 C but6mmoreka [IOK
yacTUIbl. CBSA3b MAcCChl C SHEPTHEN U https :// m.edsoo.ru /ffocfc 68
HMITYJIbCOM. DHEPTUs MOKOs
39 KontponbHas padota «OnrTuka. bubnuorexa [JOK

OCHOBBI crielIMaIbHON TEOPUU

https :// m.edsoo.ru /ffOcf6f0




OTHOCHUTCJIIBHOCTH»

®otonsl. Dopmyna [Inanka. Jueprus

but6mmoreka [IOK

40 Y UMITYJIbC ()OTOHA https :// m.edsoo.ru /ffOcfe 16
OTKpBITHE U HCCIICIOBAHNE BuG 10K
nOJIMOTEeKA
41 boroapdexra. OmbiTst A. T https :// m.edsoo.ru /ffOcffc4
CroneroBa
3 .Y
akoHbI poTtodrdekra. YpaBHeHHE BuGmiorexa LIOK
42 Ounirenna ans gporoapdexra. https :// m.edsoo.ru /ff0d015e
«Kpacnas rpanuna» ¢porosddexra
Jasnenue ceera. Onbitsl [1. H.
bubmuorexa [JOK
43 Jlebenera. XuMHUYECKOE JICUCTBUE https :// m.edsoo.ru /ff0d04a6
CBETa
TexHuueckue ycTpoucTBa u
MPAKTUIECKOE TPUMEHCHHE:
44
¢dboTorMeMEeHT, POTOAATUHK,
coNHe4YHas OaTapesi, CBETOIUO]T
45 Pemenue 3agau mo TeMe «JIEMEHTHI bu6anoreka LIOK
KBaHTOBOW ONTHUKW https :// m.edsoo.ru /ff0d0302
Mogens aroma ToMcoHa. OnbITHI
but6mmorekxa [IOK
46 Pesepdopiia 1o paccesHuIo a-4acTul. https :// m.edsoo.ru /ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmorexa [IOK
a7 Iocrynaret bopa https :// m.edsoo.ru /ff0dOafa
N3nydenue u norioneHue GoTOHOB
i B ¢ bubmuoreka [{OK
48 TIpH HIEPEXOAE aTOMa € OZTHOTO YPOBHS https :// m.edsoo.ru /ffodOafa
SHEpPruu Ha Jpyroi. Buasl ciekTpos
49 BonHoBbie cBOMCTBa YacTuIl. BoaHbI bubmuorexa [IOK

ne bpounsa. KopnyckynsipHo-

https :// m.edsoo.ru /ff0d0ca8




BOJIHOBOU AYyaJIU3M. CnoHTa"Hoe U
BBIHYXXJICHHOC U3JIYUCHUC

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaZiMOAaKTUBHOTO U3ITyUYCHHS

bubnunoreka LIOK
https :// m.edsoo.ru /ff0d0fd2

51

Caowuctna anb(da-, 6era-, ramma-
u3nydeHus. BiusHue
paI[I/IOaKTI/IBHOCTI/I Ha JKX1BBIC

OpraHu3Mbl

52

OTKpBITHE TPOTOHA U HEUTPOHA.

N3otonsl. Anbga-pacnan.
DNEKTPOHHBIM U IO3UTPOHHBIN OETa-

pacnaz. ['aMma-nsiyuenue

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

53

DHeprusi CBSA3U HYKJIOHOB B sI/Ipe.
Snepubie peakuuu. S nepHein
peaktop. [IpobrnemMspl, mEpPCIEKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIAEPHOU

SHEPreTUKU

bu6anoreka LIOK
https :// m.edsoo.ru /ff0d1356

54

DneMeHTapHble yacTUullbl. OTKpBITHE
MO3UTpOoHA. MeTo1bl HAOMIOACHUS U
pETUCTPaLMU JIEMEHTAPHBIX YACTULL.
Kpyrasiii ctonn «@yHaaMeHTalbHbIE
B3auMOAeHCTBUA. EMMHCTBO

(bu3MYECKON KapTUHBI MUPaY

bubnunorexa LIOK
https :// m.edsoo.ru /ff0d0Oe 38

55

DTarbl pa3BUTHSI ACTPOHOMHH.
[IpukiagHoe 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH. Bun
3Be31HOro Heba. Co3Be3aus, ipKue
3BE€3/Ibl, IUNTAHETHI, UX BHINMOE




JBHXXCHHUC. ComnHeuHas cucremMa

56

Connue. ConHedHas aKTUBHOCTb.
HcTtounuk sHeprun CosHIA U 3BE3]

57

3Be3/bl, X OCHOBHEBIE
XapaKTEPUCTHKU. 3BE3/bI [TTABHOU
II0CJIEI0OBATEIbHOCTH. BHyTpeHHEe
cTpoeHue 38e311. CoBpeMeHHbIE
NPECTABICHUS O IPOUCXOKICHUN U
sBostonny CosHILIA U 3BE3]1

58

Muneunsn [1yTe — Hama ['anakTuka.
[Tonoxxenue u npuxenue ConHuIa B
lNanaktuxe. ['anaktuku. YepHsbie
JBIPHI B IPAX TATAKTUK

59

Bceenennas. PazOeranue rajjaKTuk.
Teopus bosbioro B3peiBa.
PenukroBoe uznydenue.
MertaranakTuka

60

HepemeHHHe Hp06HeMbI ACTPOHOMUH

61

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

Ob6o6maromuit ypok. Pois pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJOTUYECKOM, COLUAIIBHON U
ATUYECKOH cdepax MesaTeTbHOCTH
YyeJIoBeKa

63

O6o06matomuii ypok. Pons u mecto
(GU3UKY U aCTPOHOMUU B
COBPEMEHHOMN Hay4HOUW KapTUHE MUpa




O6o6mmaromuii ypok. Poib
64 ¢uznveckoii Teopun B HopMupoBaHUH
MPEJCTaBICHUN O (PU3UYECKOM

KapTUHE MHpa

O6o06maromuit ypox. Mecto
65 ¢bu3nvecKkoil KapTHHBI MUpa B 001IEM
pSLy COBPEMEHHBIX €CTECTBEHHO-

HAaYYHbIX HpCI[CTaBJIeHI/Iﬁ O ITPpHUPOJC

66 PesepBHblil ypok. MarautHoe mnoie.
DNEeKTpOMarHuTHasi MHAYKLMS

PesepBHbiii ypok. OnTrka. OCHOBBI
67 CHeIUaaIbHON TEOpUHr
OTHOCHUTEIbHOCTH

Pezepuslit ypok. KBanroBas ¢usuka.
68 DneMeHThl aCTPOHOMUU U

acTpopU3UKH

bu6nuorexa [IOK
https :// m.edsoo.ru /ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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