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1. HOACHUTEJIbHAA 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro ypOBHS Ha YpPOBHE cpemHero oOmiero o0pa3oBaHus
pazpaboTaHa Ha OCHOBE TIOJIOKCHHUW ¥ TpeOOBaHWA K pe3ylbTaTaM OCBOCHHS OCHOBHOU
oOpa3oBaTellbHOM Tporpammel, npeacraBieHHbIXx B @I'OC COO, a takke ¢ yuérom deaeparbHON
paboueii mporpaMMbl BOCHUTAHWS M KOHIEIIUHM TpenojaBaHus ydeOHoro mpeamera «Du3uka» B
oOpazoBaTenbHBIX  OopraHm3amusx  Poccuiickoit ~ Dexepanuu,  pealu3ylOIIUX  OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

Copepxanue mporpaMMbl 1O (HU3UKE HAMpaBiIeHO Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTuHBI Mupa oOy4aromuxcs 10 kmacco npu oOyueHnn ux (usmnke Ha 0A30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-/EATeNbHOCTHOTO TNojxoaa. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC
COO k niaHupyeMbIM JUYHOCTHBIM, MPEIMETHBIM M METAalpeIMETHbIM pe3yibTaTaM OOy4YeHHs, a
TaK)X€ YYUTHIBAET HEOOXOIMMOCTb pealM3alMM MEXIPEIMETHBIX CBS3eH (PU3MKU C €CTECTBEHHO-
HayyHbIMH Y4eOHBIMU NpeaMeTamMH. B Hell ompenensioTcss OCHOBHBIE LENM M3y4yeHUs (QU3MKU Ha
YpOBHE cpenHero ooOumiero oOpa3oBaHMs, IJIAaHUPYEMbIE pe3ylbTaThl OCBOEHHUS Kypca (U3HMKU:
JTUYHOCTHBIC, METaINpeAMETHBIC, TTPEAMETHBIC (Ha 6a30BOM YpPOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® [IaHUpyEeMble pE3yJabTaThl OCBOCHMS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE

MpeIMETHBIE PE3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

®dusnka Kak Hayka O HamboJiee OOMMX 3aKOHAX MPUPOJBI, BBICTYNAass B KadyeCTBE y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHBIN BKIJIQJ] B CHUCTEMY 3HaHUIl 00 OKpYKalolleM MUpe.
IkonpHBIA Kypc (PU3HKH — CHUCTEMOOOPa3yIOIUi ISl €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEAMETOB,
MOCKOJIbKY (U3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOILIECCOB U SIBIICHUM, HM3y4aeMblX XHUMUEH,
ounosoruent, ¢uznueckoil reorpadueil U acrpoHomment. lcmosb3oBaHWEe M aKTHBHOE MPUMEHECHHE
(bU3UYECKUX 3HAHUW ONpENesieT XapaKTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe
SHEPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJY4YeHHsS HOBBIX MAaTE€pHAIOB C 3aJaHHBIMU
cBOMcTBaMH U Jpyrux. M3ydyeHue (pu3Mku BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-
HAay4yHOM KapTUHBI MHpa oOydaromwuxcs, B (HopMHpOBaHHME yMEHUN MPUMEHSATh HAayUHBI METOJ
MO3HAHUS MPY BHIMOIHEHUH UMU Y4EOHBIX UCCIIEIOBaHUM.

B ocHOBY kypca ¢u3uku uis ypoBHSI cpeqHero oOuiero oOpa3oBaHMs IMOJIOKEH PSA UACH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 MOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISETCS JIOTUYECKU 3aBEpIIEHHBIM, OH
COJICP’KUT MaTepual M3 BCEX pa3lienoB (DM3HMKH, BKIIOYAET KaK BOIPOCHI KIACCHYECKOW, Tak W
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW marepuan Kypca (QU3MKA OOBEAUHEH BOKPYT
¢buznueckux teopuii. Benymmum B Kypce siBisieTcss (GOpMUPOBAHUE MPEICTABICHUM O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BELLIECTBE U IOJIE.

Hoes eymanumapuszayuu. EE peanuzanust mpeanosiaraeT MCHOJIb30BaHUE T'yMaHMTApHOTO
noTeHIMana (GU3NYecKoil HayKH, OCMBICICHHE CBS3M pa3BUTHS (U3UMKU C pa3BUTHEM OOIIeCcTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTHYECKUMU MpoOIeMaMu.

Hoes npuknaonou nanpaenennocmu. Kypc (u3MKM mpeanosiaraeT 3HAKOMCTBO C IIHPOKHUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes  oxonoeuzayuu  peannsyercss TOCPEICTBOM  BBEACHHUS 3JEMEHTOB  COJICpXKaHMA,
MOCBSIIEHHBIX 9KOJIOTUYECKUM IpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbI C PA3BUTHEM TEXHUKHU



U TEXHOJOTHH, a TaKkke OOCYXKICHHsS MpoOJeM palMOHAIBHOTO MPUPOAOTOIH30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.
CrepXHEBBIMH DJIEMEHTaMH Kypca (U3MKM Ha YpOBHE cpenHero oOmiero oOpa3oBaHuUs
ABIISIOTCSL  (u3MUeckue Teopu ((HOpMUpOBAHWE TIPEACTABICHUH O CTPYKType IOCTPOCHUS
¢dusnueckoil Teopum, poaM  (QYHAAMCHTAIBHBIX 3aKOHOB U TPUHIUIIOB B COBPEMEHHBIX
MNpEACTaBJICHUAX O IPpUPOAC, 'paHULlaX MIPUMECHUMOCTHU TCOprI, AJig OIIMCaHuAd €CTCCTBCHHO-HAYYHBIX
SIBJICHUH 1 POIIECCOB).
CuCTeMHO-IEITETPHOCTHBI TOAX0A B Kypce (M3MKH pPEaNH3yeTcsi MPEeXIe BCEro 3a CYET
OpraHu3aliui SKCHEPUMEHTAIBHON JesTeNbHOCTH oOydatonmuxcs. [l 0a30Boro ypoBHS Kypca
GU3MKH — 93TO UCIOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KpPAaTKOBPEMEHHBIX OJKCIIEPUMEHTOB H
abopaTOPHBIX PabOT, KOTOPHIE B MPOrpaMMe 10 PU3NKE 0OBbEIMHEHBI B OOITUI CITUCOK YICHUYECKUX
MpaKTUYECKUX paboT. BbiieneHue B ykazaHHOM IepeyHe JabopaTOpHBIX pabOT, MPOBOAMMBIX IS
KOHTPOJII W OIICHKH, OCYIIECTBIIIETCS YYaCTHHKaMH OOpa30BaTENBHOTO IIpoIlecca HCXOIs W3
0COOEHHOCTEH MIIaHUPOBaHUS U OCHAIeHUs KabuHera (usuku. [Ipu sToM obecnieunBaeTcs oBaieHUE
O6yanOHII/IMI/IC$[ YMCHHUAMU TPOBOJUTH KOCBCHHBIC H3MCPCHUA, MCCICIOBAHUA 3aBHUCHMOCTEH
CbI/ISI/I'—IeCKI/IX BCJIMYMH 1 TIOCTAHOBKY OIIBITOB 110 IMPOBEPKE MPEATIOKCHHBIX I'MIIOTES.
Bonrmoe BHUMaHNE YACTACTCA PEIICHUIO paC‘-IéTHI)IX 1 KAQUYECTBCHHBIX 3a1a4. HpI/I 3TOM IJIs1
pacu€THBIX 3aJa4 TPUOPUTETOM SBISIOTCS 3a4add C SIBHO 3aaHHON (DM3MYECKON MOJIEIbIo,
MO3BOJISIOIINE MPUMEHSTh N3YUeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3zeia Kypca, Tak
U HUHTCTPpUPYSA 3HAHUA M3 PA3HBIX pPas3aciioB. 21)15[ KAQUCCTBCHHBIX 3aJad IPHUOPUTCTOM ABJIAIOTCA
3a/laHUsl Ha OOBSICHEHHE MpOTEeKaHHUs (DU3MUYECKUX SBJICHUM U IMPOLIECCOB B OKPYXKAIOUIEH KU3HHU,
TpeOytorire BpiOopa GU3NYECKON MOIETH ISl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBuM ¢ TpeboBanmsimu OI'OC COO k maTepHalbHO-TEXHHYECKOMY 00eCIIeueHHUI0
y4eOHOro mporiecca 0a30BBIM ypOBEHb Kypca (U3MKH Ha YPOBHE CpeaHEero oOmiero oOpa3oBaHHs
JOJIKEH M3y4aTbCs B YCIOBUAX MPEIMETHOTO KaOMHETa (PU3MKU WJIM B YCIOBUAX MHTETPUPOBAHHOTO
KaOWHEeTa MPeMETOB €CTECTBEHHO-HAYYHOTO MUKIa. B kabuHere pu3nku H0HKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyIOBaHUE JUIsl BBIIIOJIHEHUS YKa3aHHBIX B MPOrpamMme Mo (U3UKE yYECHHUECKHX
MPAKTUYECKUX padoT U AEMOHCTPALIMOHHOE 000pYyI0OBAaHUE.
JlemoHcTpalmoHHOe 060pyAoBaHue (popMUpYyeTCss B COOTBETCTBUU C MPUHLIUIIOM MUHUMAJIbHON
JOCTaTOYHOCTH U 00OecrevyrBaeT MOCTAHOBKY IMEPEYUCICHHBIX B MpOrpaMMe Mo (U3MKE KIFOUYEBBIX
JEeMOHCTpalMii A7 HUCCJIEeOBAaHUS H3Y4aeMbIX SIBJICHMM UM MPOLECCOB, SMIHUPUYECKUX U
(GbyH1aMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHIH.
JlaGoparopHoe oOopynoBaHUE Uil YYEHHYECKUX MpaKTUYeCKHX paboT (opmupyercs B BUIEC
TEMaTUYEeCKHX KOMIUIEKTOB M oOecreunBaeTcs B pacuére OJJHOTO KOMIUIEKTa Ha JIBYX OOy4arolIuxcs.
Tematnueckue KOMIUIEKTBI JIa0OpaTOPHOTO O0OOPYAOBAaHUS JOJDKHBI OBITH MOCTPOEHBI Ha
KOMILJIEKCHOM HCIIOJIb30BAHUM AHAJOTOBBIX U HUGPOBBIX NpUOOPOB, a TakKe KOMIBIOTEPHBIX
M3MEPUTENBbHBIX CUCTEM B BHJIE IU(DPOBHIX JTa00PaTOPUH.
OCHOBHBIMH IEJSIMU U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISFOTCS:
e (opmupoBaHuEe HHTEpeca U CTPEMIICHUS OOYYArOMIMXCS K HAYYHOMY U3YYEHHUIO MPHUPOJIBI,
Pa3BHUTHE UX UHTEIUIEKTYaTbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTAaBIEHUH O HAyYHOM MeToJe TMo3HaHus U  (popmupoBaHHE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

e (opmupoBaHHE HAyYHOTO MHPOBO33PEHHSI KaK pe3yiabTaTa HU3YYEHHUS OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;



dbopMupoBaHHEe YMEHHI OOBSICHATH SIBICHHUS C HUCIOJB30BaHUEM (DU3MYECKUX 3HAHUU W
HAaYYHBIX JI0Ka3aTEJIbCTB;

(hopMHpOBaHKE MPEICTABICHUA O PO (PU3UKH JUI PA3BUTHUS JIPYIUX €CTECTBCHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH.

JlocTiokeHue 3TUX Ieieil 00ecrieunBaeTCs PEeIeHHEM CIEAYIOMNX 33/1a4 B MPOIIECCE N3YUCHHS
Kypca (pU3MKH HA YPOBHE CpPEIHEro 00IIero 00pa3oBaHuUs:

npuoOpeTeHne CHUCTeMBbl 3HaHWKW 00 OO0muX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpUSX, BKIIOYAs MEXaHUKY, MOJEKYIAPHYIO (QH3UKY, SJIEKTPOJMHAMUKY, KBAHTOBYIO
(GU3UKY U DIIEMEHTHI acTPOPHU3UKH,

(dbopMupoBaHHE YMEHHMI MPUMEHSATh TEOPETHUYECKHE 3HAHUS Ui OOBSICHEHUS (H3MUYECKUX
SIBIICHUN B TIPUPO/JIE U JUISl IPUHATHUS MPAKTUYECKUX PEIIEHUH B IOBCEIHEBHOM KU3HU;
OCBOEHHE CIOCOOOB pEIIeHMs Pa3IMYHBbIX 3373y C SBHO 3aJaHHOM (PU3NYECKOW MOJIENbIO,
3a/1a4, MOJPa3yMEBaIOIIUX CAaMOCTOSTENIbHOE CO3/1aHue (PU3MYECKONW MOJENH, aJeKBaTHOM
YCIIOBHSIM 33]1a4H;

MOHMMaHHe (U3NYECKUX OCHOB M MPHUHIMIIOB JE€HCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKUX MMPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIaJIECHUE METOJaMH CaMOCTOATEIbHOIO IIJIJAHUPOBAaHUS M TMPOBEIACHUS (UINYECKUX
SKCIIEPUMEHTOB, aHalIM3a M HMHTEpIpeTauuud WHPOpMalluU, ONpeAeseHHs JIOCTOBEPHOCTU
MTOJY4EHHOTO PE3yJIbTaTa;

CO3JJaHME YCIOBHM JUIA pa3BUTUA YMEHUN IPOEKTHO-HCCIEA0BATENbCKOM, TBOPYECKOU
NEeSATENBHOCTH.

Ha n3yuenue pusuku (0a30BBIi YpOBEHB) HA YPOBHE CPEAHETO 0OIIEro 00pa3oBaHUs OTBOAUTCS
136 gacoB: B 10 kiacce — 68 yacoB (2 gaca B Heneno), B 11 kitacce — 68 gacoB (2 yaca B HEZIEIIO).
B yue6nOoM mmane MBOY «O(C)OII Ne 6» B 10 ximacce dusuka n3zydaercs B o0bEéMe 34 yacoB
(1 wac B Hemem0), ocrtambHble 34 wdaca, npeaycMoTpeHHble DegepanbHOW 00pa3zoBaTEIBHOM
nporpammort COQO, BBIHOCSATCS JJIsl CAMOCTOSATEIBHOTO N3YYEHHUS YHaIIUMUCH.
B yae6noMm mmane MBOY «O(C)OIII Ne 6» B 11 kimacce ¢usnka uzydaercs B 00béme 68 vacos
(2 gaca B HeJEIIIO).
Pe3epBHBIC Yachl CTOIB3YIOTCSA U1l IOBTOPEHUS TeM, M3ydeHHBIX B Kypce 10 u 11 knacca.



2. COAEP) KAHUE OBYYEHUSA

10 KUIIACC
Pazjnen 1. ®u3uka u MeTOAbI HAYYHOT0 O3HAHUS

®uszuka — Hayka o npupone. Hayunele meToabl IMO3HAHMS OKpyXkaromero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.

MonenupoBanue pu3NUECKuX sIBIEHUN U npoueccoB. Hayunsle runoressl. dusnueckue 3aK0HbI
1 Teopuu. ['paHUIBI MPUMEHIUMOCTH (PU3NICCKUX 3aKOHOB. [[pUHITUTT COOTBETCTBHSI.

Pomp m wmecro ¢usukun B (QOPMHPOBAHMU COBPEMEHHOW HAy4YHOW KAapTHHBI MHpA, B
MIPaKTUYECKON JESITETbHOCTHU JIFO/IEH.

Jlemoncmpayuu

AHasoroBble U ITU(POBBIC U3MEPHUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pa3nes 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCHUTEIBHOCTh MEXaHMUYECKOro JABMKeHus. Cuctema oTcuéra.
Tpaexropust.

[lepemenienue, CKOpoCTh (CpelmHSii CKOPOCTb, MIHOBEHHAass CKOPOCTb) U YCKOpEHHE
MaTepUalbHON TOYKH, MX MPOEKIMH Ha OCH CUCTeMbl KoopauHaT. CliokeHHe NepeMEleHH |
CJIOJKEHHE CKOPOCTEM.

PaBHOMepHOE U paBHOYCKOPEHHOE TMpPSMOJIMHEHHOE JABM)KEeHuEe. ['paduku 3aBUCUMOCTHU
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEpEMEIICHUS MaTePHUATbHOM TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuonuneiiHoe npmxeHue. J[BmkeHrne MaTepruaibHOM TOYKH M0 OKPYXHOCTH C TIOCTOSTHHOM IO
MOJIYJTIO CKOPOCTBIO. YTJIOBass CKOPOCTh, JIMHEWHas CKOpocTh. llepwon m yactora oOparieHwus.
LleHTpOCTpEMHUTENIBHOE YCKOPEHHUE.

TexHnueckne ycTpoWCTBa M IMPAKTHUYECKOE NPHUMEHEHME: CIHUJIOMETD, JBWKECHHE CHapSAOB,
LIETIHbIE U PEMEHHBIE NTepEayuH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILTFOCTPALIUS KHHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpaszoBanue IBUKEHHNA € UCIOIH30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrxkeHus Tena, OpoleHHOTo MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

HamnpagneHnue ckopocTH npy JBUKEHUHU IO OKPY>KHOCTH.

Jlabopamopnwie pabomut

HccanenoBanue COOTHOMIEHUS MEXKAY IyTSIMH, NPOI/ICHHBIMH TeJIOM 32 I0CJIeI0BaTe/IbHbIe
PaBHbIE NMPOMEXKYTKH BPeMEHH NPH PABHOYCKOPEHHOM JBHKEHHHM C HAYaJIbHON CKOPOCTBHIO,
PaBHOI HYJIIO.

HN3yuyenue nBukeHHs Tesia, OPOLIEHHOT0 TOPU30HTAJIBHO.

Dponmanvuvie IKCnepumenm vl

N3yueHrne HepaBHOMEPHOTO ABUKEHUS C LENbIO ONPEIeIEeHUs MTHOBEHHON CKOPOCTH.

N3yuenune nBukeHUs MApUKa B BA3KOM KUJIKOCTH.

Tema 2. Junamuxa

[Ipuamun otHocutenbHOcTH ['anuies. IlepBeiii 3akoH HprotoHa. MHepuumanbHble CUCTEMBI
oTc4Yéra.



Macca Tena. Cuna. [Ipunuun cyneprio3uiun cuit. Bropoii 3akon HeroToHa aiisi MatepuanbHOM
TO4KU. Tpernii 3akoH HpI0TOHA [U1s1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMHupHOro Tarotenus. Cuna tsxectd. [lepBas kocMuueckas CKOpPOCTb.

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

Tpenne. Bunpl TpeHust (nokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUSI CKOJBKEHUS W cuia TpeHus mnokos. Kosdoumment tpenus. Cuia CONpOTHBICHHS TPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[TocTynarenpHo€ 1 BpalaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MOMEHT CuJibl OTHOCHUTENIBHO OCH BpauieHus. [lnmedo cuibl. YCioBUS paBHOBECHS TBEPIOTO
Tena.

Texnuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHWE: TOALIMIHUKH, JABWKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaruu.

HesecomocTts. Bec Tena npu yCKOpeHHOM MOABEME U MTaJICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Dponmanvuvie IKCnEPUMEHN bl

N3yuenune nemxeHns Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

Jlabopamopnwie pabomut

HcciaenoBanue 3aBHCMMOCTH CHJI YIPYIrOCTH, BO3HHKAKIIMX B IPYKHHE U PE3MHOBOM
oOpasie, oT ux aegpopmManum.

HccaenoBanue ycja0BHii paBHOBECUS TBEPAOIO TeJia, MMEKIIEro 0Ch BPallleHUsl.

Tema 3. 3akonwl coxpanenus 6 Mexanuke

Nmmynec MarepuanbHON TOUKM (Tea), CUCTEMbl MaTepUalbHBIX TOueK. VMIynbC CHUIbl |
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHHs UMITyJbca. PeakTMBHOE ABMKEHUE.

Pabota crnbsl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprusi MarepuaibHOi ToUku. TeopeMa 00 M3MEHEHUU KHHETHYECKON SHEPTUH.

[TotenmmaneHas sHeprus. [loTeHuuanbHas sSHeprus ynpyro AeQOPMUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HEMOTEHIMANbHbIE CUJbL. CBsi3p pabOThl HEMOTEHIMATbHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPrUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTPOMCTBA U IIPAKTUYECKOE IMPUMEHEHHE: BOJOMET, KONEpP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[lepexoa MOTEHIMATBLHON YHEPTUU B KHHETUYECKYIO U 00OpaTHO.

Dponmanvuvie IKCnepumMenmvl

N3yueHne abCcoMOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.
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Jlabopamopusie pabomot

Hccnenopanme cBs3m padoThbl CHIBI ¢ M3MEHEHHEM MeXaHHMYeCKOil JHepruM Teja Ha
npuMepe pacTsKeHusl Pe3HHOBOIO KIyTa.

Pa3nes 3. MoaekysipHasi pu3nka 1 TepMOIMHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOM TEOpUHM M MX OIBITHOE OOOCHOBAaHHE.
BpoynoBckoe nBwkenue. [Auddysusa. Xapakrep ABWKEHHS W B3aUMOJCHCTBHS YaCTHI[ BEUIECTBA.
Mognenu CTpOCHHUS Ta30B, KHUIKOCTEH W TBEPABIX T U OOBSICHCHHWE CBOWMCTB BEIISCTBA HA OCHOBE
aTHX Mojenei. Macca u pazmepsl MoJiekyi. KonnuectBo BemtectBa. [loctosinnas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenbcus.

Mopnens wuzaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOopuu
UJeanbHOTO raza. AOCOJIOTHAs TeMIlepaTypa Kak Mepa CpeJHed KMHETHYECKOW 3HEpPrHM TEIIOBOIO
JNBHKEHHs dactul rasa. Illkana temnepatyp KenbBuHa. ['a30oBble 3akOHBI. YpaBHeHHue MeHeneeBa—
Knaneiipona. 3axon JanpToHa. M3omporiecchl B HACATLHOM Ta3e C TOCTOSHHBIM KOJMYECTBOM
BelecTna. ['paduueckoe npecraBiieHne U30MPOIIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUUYECKOE TPUMEHEHHE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OneIThl, J1OKa3bIBAIOLIME JUCKPETHOE CTPOEHHE  BelecTBa, (¢oTorpaduu  MOJEKYI
OPraHN4YeCKUX COCTMHEHUMH.

OneIThl 10 AUPPY3UN KUIAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHIKCHHSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOICUCTBUSI.

Mogenp, HWIUTIOCTPUPYIOLIAsk IPUPOLY JABJICHUS ra3a Ha CTEHKU COCYa.

OnBITHL, HJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UICATBHOTO Ia3a, H30MPOLECCHI.

Dponmanvuvie IKCnEPUMEHN bl

Omnpenenenre mMacchbl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MeEpeHHil 00b&éMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

Jlabopamopnwie padbomut

HccienoBanue 3aBUCMMOCTH MY MapaMeTPaMM COCTOSIHUS Pa3PeKeHHOI0 rasa.

Tema 2. Ocnogvt mepmoounamuxu

Tepmoaunamuueckasi cuctema. BHyTpeHHsIs SHEprusi TepMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI
e€ m3MmeHeHnusa. KomudectBo TernoTel M pabota. BHYTpeHHSsI 3HEpPrust 0JHOATOMHOTO HIEabHOTO
raza. Buapl Temonepenayu: TEMIONPOBOAHOCTb, KOHBEKLIHS, M3IyYEHHUE. YelbHAas TEII0EMKOCTh
BemecTBa. KoJimuecTBO TEMIOTHI NpHU TEIUIONEpeaaye.

[Tonsitne 00 agmabatHom mporiecce. [lepBbiii 3akoH TepMmoauHaMmuKu. [IpuMeHneHue mepBoro
3aKOHA TEPMOJMHAMHUKY K u3ompoiieccaM. I’ padudeckast uHTepIpeTanus padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMoCcTh MpoIIecCOB B IPUPO/IE.

TennoBeie Mamuubl. [IpuHIMNBL AeicTBHUsS TemIoBbIX MamuH. [IpeoOpazoBaHus SHEPrUU B
TeroBbIX MamuHax. KoaddunueHnt noneznoro nedctBus TeruioBoi mammubl. [lukn Kapao u ero
KOA(QQUIIUEHT MOJIE3HOTO JeHCTBUS. DKOJOTHUECKUE MPOOIEMbI TEMIOIHEPTETUKH.

TexHudeckne ycTpoiicTBa M NPaKTUYECKOE NPUMEHEHME: ABUIaTeNlb BHYTPEHHETO CrOPaHMs,
OBITOBOM XOJIOUIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu



V3MeHeHre BHYTPEHHEH SHEPTUU Tella MPHU COBEPIICHUH PAaOOTHI: BBUIET MPOOKH M3 OYTHUIKU
noJ JCWCTBHEM CXKATOTO BO3/yXa, HarpeBaHue 3¢upa B JaTYHHOH TpyOkKe MyTéM TpEeHUs
(BUIEOAEMOHCTpALIHS).

N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypsbl) Teja pu TeIionepeaaye.

OmnbIT 10 aguabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3IYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPAHUsl, PEAKTUBHOT'O JABUTATEII.

Jlabopamopusie pabomot

HN3mepenue yaeabHON TENJI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u KoHueHcamnus. VMcmapeHnwe u kureHue. AOCOJIOTHAS W OTHOCUTEIbHAsS
BIQXXHOCTh BO3Ayxa. HacelmieHHbld mnap. YaenbHas TemiuoTra mnapooOpa3oBaHHs. 3aBUCHMOCTb
TEeMIIepaTypbl KUIIEHUS OT AAaBJICHUS.

Teépnoe Tteno. Kpucrammmueckue u amopduble Tena. AHHU30TPOTHS CBOWCTB KPUCTAJUIOB.
Kunxue kpuctannsl. CoBpeMeHHble MaTtepualsl. [InaBnenue u kpucraumzanus. Y aelbHas TemjoTa
miasnenus. Cyoaumarusi.

VYpaBHEHHE TEIUIOBOTO OaslaHca.

Texnuueckre yCTpoiiCTBAa M MPAKTUYECKOE TNPUMEHEHUE: TUTPOMETP M ICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU TOJYYEHUs] COBPEMEHHBIX MaTepUalioB, B TOM YHCJIE HAaHOMAaTepHalloB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX TAPOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBiIeHHs KPUCTAIIMUECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaJIIOB.

Dponmanvuvie IKCnEPUMEHN bl

N3mepeHne OTHOCUTEIBHOM BIaXKHOCTH BO3/1yXa.

Pasznen 4. diiekTpoauHaMHuKA

Tema 1. Inekmpocmamuxa

DIIeKTpu3alus Tejl. DJIeKTpUuYecKkui 3apsia. JBa Buja snekTpuyeckux 3apsaoB. [[poBoaHHKH,
JURJIEKTPUKYU U TOJIYIPOBOJIHUKH. 3aKOH COXPAHEHHUs 3JIEKTPUUYECKOTO 3aps/ia.

B3aumopericteue 3apsanoB. 3akoH Kynona. ToueuyHbIN AEKTPUUYECKUHN 3apsii. DIEKTPUUECKOE
nozne. Hanpsoxk€HHOCTh 3nekTpuyeckoro mnoJisd. lIpuHuuMn cyneprno3uuuu >J€eKTPUYECKUX IOJIEH.
JInHuK HANPSKEHHOCTH SJIEKTPUUYECKOTO OIS,

PaGora cun snextpocratrueckoro noss. [lorennuan. Paznocts norennmanos. [IpoBogHuku u
JURJIEKTPUKH B JIEKTPOCTATHUECKOM MoJe. J(uaneKkTpuueckas IpOHUIAEMOCTb.

OnektpoéMkocTb. KonaeHcaTop. ONEKTPOEMKOCTh IUIOCKOTO  KOHAEHcATopa. DHEprus
3apsKEHHOTO KOHJIEHCATopa.

TexHuyeckne yCTpOHCTBA M TNPAKTHUECKOE IPUMEHEHHUE: DIIEKTPOCKOI, JJIEKTPOMETD,
ANIEKTPOCTaTUYECKas 3allluTa, 3a3eMJIEeHHE 3JEeKTPONpHOOpOB, KOHAEHCATOP, KOMHPOBAJIbHBIN
anmnapar, CTpyWHBbIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MIPUHLMUIT JAEHCTBUSA DJIEKTPOMETPA.

B3aumonelicTBue Ha3EKTPU30BAHHBIX TEJ.

DNEKTPUUECKOE TOJIE 3aPSDKEHHBIX Tell.

[IpoBOJHUKH B DJIEKTPOCTATUYECKOM II0JIE.



DnexTpocTaTHUecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTAaTUYECKOM TIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOAAM IUIACTHH, PACCTOSIHUA
MEXAY HUMH U JUDJIEKTPUUECKON IIPOHULIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Dponmanvrvle IKCNEPUMEHM bL

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit Inekmpuyeckuil mok. Toxku 6 paziuunvix cpeoax

DneKTpUYecKuil TOK. YCIIOBUS CyHIECTBOBAHMS JIEKTpUUECKOTro Toka. Mcrounuku Toka. Cuiia
TOKa. [IOCTOSIHHBIN TOK.

Hanpsokenne. 3akon OMa 15 ygacTka LETH.

DneKTpUUYeCcKoe COIMPOTUBIICHHE. YJENbHOE CONpOTHBIEHHE BeulecTBa. [locnenoBarenbsHoe,
napajuiesIbHOE, CMEIIaHHOE COEMHEHHNE TPOBOHUKOB.

PaboTa anexrpuueckoro Toka. 3akoH Jlxkoyns—JleHnia. MOIHOCTh JEKTPHUYECKOTO TOKA.

DNeKTpOABMKYIIasi CHJIa U BHYTPEHHEE CONPOTHBIEHME HUCTOYHMKA TOKa. 3akoH Oma i
MOJTHOM (3aMKHYTOM) d7eKTprieckoi nenu. KopoTkoe 3amMpIkaHue.

DneKTpOHHAas MPOBOJMMOCTb TBEPJABIX METAJIOB. 3aBUCUMOCTH CONPOTHUBIIEHHUS METAUIOB OT
Temiieparypbl. CBEpXIIPOBOJUMOCTb.

DNeKTpUYeCKni TOK B BakyyMe. CBONCTBA 3JEKTPOHHBIX MTYYKOB.

[TonynpoBoanuku. CoOCTBEHHAs! U MPUMECHasi MPOBOJUMOCTH MOJIYIPOBOIHUKOB. CBOMCTBA P—
n-nepexoja. [loaynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHII TOK B pPacTBOpax M paciylaBaXx dJIEKTPOJUTOB. DJIEKTPOJIUTHYECKAS
JUccolanus. JIEKTPOIU3.

DJIEKTpUYECKHil TOK B razax. CamMOCTOATENbHBIA M HECAMOCTOSITEIBHBIN pa3psan. MoiHusl.
[Ina3zma.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPHUMEHEHME: aMIEpMETp, BOJBTMETP, PEOCTar,
HCTOYHUKU TOKAa, 3JEKTpOHArpeBaTeNIbHbIE MPUOOPDI, IIEKTPOOCBETUTEIbHbBIE MPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BAKYYMHBIH JAHUOJ, TEPMHUCTOPbI U (OTOPE3UCTOPHI, MOITYNPOBOAHUKOBBIA THOJ,
rajabBaHHUKa.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTh  CONPOTUBIICHUS UWIMHAPUYECKUX IMPOBOJHUKOB OT JUIMHBI, IUIOLIAJH
MIOINIEPEYHOI0 CEYEHUsl U MaTepHraa.

CMmelaHHoe coeIMHEHUE POBOJHUKOB.

[IpssMoe wu3mepeHue saeKTpoABMKyHIeH cuiabl. KopoTkoe 3aMblKaHME TajJbBAHHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psis 1 IpOBOAUMOCTB BO3/1yXa.

OAHOCTOPOHHSIS MPOBOIUMOCTD JTUOJIA.

Jlabopamopuwvie pabomoi

N3y4yenne cMEIIAHHOTO COCIMHEHHUS PE3HCTOPOB.

H3mepenne  2JIeKTPOABHKYIIeH CHJIBI HMCTOYHMKA TOKA MW €r0 BHYTPCHHEro
CONPOTHBJICHHS.

@ponmanvuvle IKCNEPUMEHM bL

Habnronenue snexTposunsa.
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Me:knpeaMeTHbIe CBSI3H

Nsydyenne kypca ¢usuku 06azoBoro ypoBHs B 10 Kiacce OCymIECTBISETCS C  y4ETOM
COJIepKATEIbHBIX MEKIIPEIMETHBIX CBA3CH C KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpaduu u
TEXHOJIOTMH.

Meoicnpeomemnule nonsamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAY4YHOI'O MO3HAHUS: SIBJICHUE,
Hay4HbI (hakT, THUMoTe3a, (U3NYECKas BEIMYMHA, 3aKOH, TEOpus, HAOIIOJEHWE, SKCIICPHMEHT,
MOJEJIMPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHne CUCTEMbl YpaBHEHHH, JWHEHHAs QyHKIMA, napaboia, rumepdosia, ux
rpaduKd W CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIMU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHIEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOKJECTBO, BEKTOPBI M MX MPOEKIMHU HAa OCH KOOPJAUHAT, CIOKEHUE
BEKTOPOB.

buonozusn: mexannueckoe NBMKEHHE B )KUBOH npupoje, 1uddysus, ocMoc, TemI000MeEH KUBBIX
OpraHu3MoB (BUABI TEIUIONEpENauyH, TEIJIOBOE PAaBHOBECHE), AJIEKTPUUECKHE SIBICHUS B JKUBOU
MIPUPOJIE.

Xumusa: JUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIJIOBbIe CBOMCTBa TBEPABIX TeEJ, )KHJIKOCTEH M ra30B, JIEKTPUUYECKHE CBONCTBA
METAJJIOB, 3JEKTPOIUTUYECKAS AUCCOLIUALNS, FaIbBaHUKA.

T'eoepaghus: BIaxxHOCTH BO3yXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonocusn: npeoOpa3oBaHHe IBUKEHHHA C MCIOJIb30BAHHMEM MEXaHU3MOB, Y4YET TPEHHS B
TEXHMKE, MOIIMITHUKH, UCII0JIb30BAHNE 3aKOHA COXPAaHEHUSI UMITYJIbCa B TEXHUKE (pakeTa, BOJOMET U
Ipyrue), JBUTaTelb BHYTPEHHEro CropaHus, IMapoBas TypOuHa, OBITOBOM XOJOAWIBHUK,
KOHJULMOHEP, TEXHOJIOIMH MOJY4YEHUS] COBPEMEHHBIX MaTepUaJIOB, B TOM YMCJIE€ HAHOMAaTEpUAJIOB, U
HaHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHHE IEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIH
IIPUHTED, SJIEKTPOHArPEBATENIbHbBIE IPUOOPHI, IMEKTPOOCBETUTENIbHBIE IPUOOPHI, FaJIbBaHHKA.

11 KJJACC
Pasznen 4. DiiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpomMazHUmMHAan UHOYKUUs

[Toctosinubie MarHuThl. B3anmoaeicTBHE MOCTOSIHHBIX MarHUTOB. MaruutHoe moJie. Bektop
MAarHUTHOM WHAYKIUU. [IpuHIMI Cyneprno3uiiMu MarHUTHBIX MOJeH. JIMHMU MarHUTHOM WHIYKIMH.
KapTuna nuHMi1 MAarHUTHOM MHIYKLIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTHO€ 1oJie MPOBOIHKMKA ¢ TOKOM. KapThHa TMHUN WHIYKIMU MarHUTHOTO TOJISl JUTMHHOTO
MPSIMOTO MPOBOJHHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHUKA, KaTyLWIKU ¢ TokoM. OmbIT Dpcrena.
B3aumopaelicTBie mpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOZyJIb U HAIPaBIICHUE.

Cuna Jlopenua, e€ MOoAynb U HalpaBjeHUE. J[BKEHHUE 3apsyKEHHOM 4acTULbI B OJHOPOJAHOM
MaraHutHoM noJie. Pabota cuiel Jlopenma.

SBneHue  BNEKTpOMArHUTHOW  HMHAYKUMU. [IOTOK  BEekTOpa  MAarHUTHOM  MHIYKIUU.
DNEKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapases.

BuxpeBoe nsnekTpuueckoe mose. ONEKTPOJABIXKYIIAs CHJIa HWHIAYKIMH B IPOBOJHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHIyKTUBHOCTD. SIBJE€HUE CAMOMHAYKIHUH. DIEKTPOIBUKYILAS CUIA CAMOUHYKIIHH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJI€.
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Texnuueckue  ycTpoOHCTBA M MPAKTHUYECKOE  MPUMEHEHHE: TIOCTOSIHHBIE  MAarHUTHI,
AJIEKTPOMArHUTBHI, JIEKTPOBUTATEIb, YCKOPUTENU AJIEMEHTAPHBIX YACTHIL, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHUE IEKTPOHHOTO ITy4YKa MAarHUTHBIM TIOJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIAL.

B3anmoeiictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SBneHue ANEKTPOMArHUTHOW UHIYKIIHH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOABUKYIIEH CHIIBI HMHIYKIIMA OT CKOPOCTH HW3MEHEHUS MAarHUTHOTO
MOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Jlabopamopusie pabomot

HN3yyeHue MATHUTHOTO MOJISI KATYIIKH C TOKOM.

HccaenoBanue neidcTBUS MOCTOSIHHOTO MATHUTA HA PAMKY € TOKOM.

HccienoBanue siBjaeHHs YJIEKTPOMATHUTHON UHIYKIIHU.

Paznea S. KosredOanust u BOJIHbBI

Tema 1. Mexanuueckue u In1eKmpomMazHumHvle KOae0anus

KonebarenpHas cucrema. CBOOOIHBIE MeXaHUYECKUE KoJsiebaHus. ["apMoHnUueckue KojaeOaHwms.
[Tepuon, wacrora, ammuiutyna u ¢asza kosebanuid. [Ipy>kuHHBIN MasSTHUK. MaTeMaTH4ecKil MasiTHUK.
VYpaBHeHHe rapMOHHYECKHUX Kosiebanuil. [IpeBpaleHne sHepruu npu rapMOHMYECKUX KOJICOaHUSIX.

Konebatenpupiii  KoHTYp. CBOOOIHBIE DJJIEKTPOMArHUTHBIC KOJEOAHWS B  HIACATBHOM
KoJie0aTeIbHOM KOHTYpe. AHAIOTUS MEXAY MEXaHMYECKUMHU M 3JIEKTPOMArHUTHBIMU KOJICOAHUSIMH.
®opmyna ToMcoHa. 3aKOH COXpaHEHHsI SHEPTUHU B UICAUTHBHOM KOJIEOATEIIHHOM KOHTYDE.

[IpencraBienne o 3aTyxaolux KoJjeOaHUAX. BbIHYyKIEHHbIE MeXaHHYeCKHe KojeOaHusl.
Pe3onanc. BeiHykIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUSI.

[Tepemennbiii TOK. CUHYCOMAAIbHBIA NEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTMTYHOE U IEHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U HAMIPSHKCHUS.

Tpanchopmarop. IlpousBoacTBo, mepegaya W MOTPEONCHHUE SIEKTPUUYECKOM IHEPIHH.
DKOJIOTHYECKHE PHUCKHM IpPH  [POU3BOJCTBE  d3JeKTposHepruu. KymbTypa  HCHOJIB30BaHUSA
AIIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU.

Texnuyeckue ycTpoiicTBa M NMPAKTHUECKOE MPUMEHEHHUE: 3JEKTPUUYECKUH 3BOHOK, F€HEpaTop
MIEPEeMEHHOTO TOKa, TMHHUH JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOaTeabHOW CUCTEMbl (TMPYXKUHHBIA WM MaTeMaTHYeCKUN
MasITHUK).

HaGnronenue 3aTyxaronmx kojaebaHuil.

HccnenoBanue cBOMCTB BEIHYKIEHHBIX KOJIeOaHUH.

Habmonenue pesonanca.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumnorpaMmbl — (3aBUCHMOCTH ~ CHJIBI  TOKa W HampsDKeHUs OT  BPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJICOaHHA.

Pe3zonanc mnpu mocneaoBaTeNbHOM COEIMHEHHHM pE3UCTOpa, KATYyIIKHM HMHAYKTUBHOCTH H
KOHJIEHCATopa.
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Mogeinb TUHUM 3IEKTPOIepeayuu.

Jlabopamopuwie pabomot

HccaenoBanue 3aBUCHMOCTH MEPHOAA MAJIBIX KOJIe0aHUI TPy3a HA HUTH OT AJIMHbI HUTH U
Macchl rpy3a.

DponmanvHvle IKChEPUMEHM bl

Uccneoosanue nepemenno2o moka 6 yenu u3 nocie008amesbHO COeOUHEHHbIX KOHOeHcamopa,
Kamywxu u peaucmopa.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHbsle 60JHbL

Mexanudeckue BOJHBI, yciaoBus pacnpoctpaHeHusi. [lepuon. CKoOpocTh pacnpoCTpaHEHUS U
JUIMHA BOJHEIL. [lomepeunbie W MmMpoJoJibHBIE BOJIHBL. VHTEepdepeHus u TuQpakius MEXaHUISCKIX
BOJIH.

3Byk. CkopocTh 3ByKa. I poMKocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DONeKTPOMarHUTHBIE BOJIHBI. YCJIOBHS M3Iy4eHHUS DJIEKTPOMAarHUTHBIX BOJH. Biaumuas
opueHtanusi BektopoB E, B, V B snexrpomarautHoi BosiHe. CBOWCTBa AJIEKTPOMATHUTHBIX BOJIH:
OTpakeHue, MpEJIOMIICHUE, MoJISIpU3anus, mudpakius, uHTEephepeHIUs. Ckopocth
ANIEKTPOMATrHUTHBIX BOJIH.

[Ikaa sneKTpoMarHuTHBHIX BOJIH. [I[puMeHEeHNEe 27IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpunIMIIEI pagAOCBA3U U TeneBuAeHUA. Paaromokamusi.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl.

Texnuueckne yCTpONCTBA U TMPAKTHUYECKOE TMPUMEHEHHE: MY3BIKAJIIbHBIE WHCTPYMEHTHI,
YIBTPa3BYKOBAs IMarHOCTHKA B TEXHUKE W MEIUIIMHE, Pajiap, paaIuoNpruéMHNK, TEICBU30p, aHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTpaHEHUE TIOTIEPEYHBIX U TIPOJIOJIBHBIX BOJIH.

Komneb6mromieecs Te10 Kak HICTOYHUK 3BYKA.

HaGnrogenue oTpakeHus U MPeIoMIICHUS MEXaHUIECKUX BOJIH.

Ha6nronenue nnrepdepeHuy u AuGpakiiuyd MEXaHUIECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U YaCTOTON KOJICOaHMIA.

HccnenoBanrue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTpPaXEHHUE, MPEJOMIICHUE, MOJSpU3aIus,
mudpakius, HHTepQepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMonauHeliHOe paclipoCTpaHEHUE CBETAa B OJHOPOAHOM cpene. Jlyu
cBeTa. ToUeUHbBIN UICTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaykeHus cBeTa. [locTpoeHne n300pakeHUI B TUIOCKOM 3€pKaie.

[Ipenomiienne cBera. 3aKOHBI MPEIOMJICHUS CBETa. AOCOJIIOTHBIM IMOKa3aTeNb IMPEIOMIICHUS.
[TonHoe BHyTpeHHEe oTpaxkeHue. [IpeaenbHblil yroJ MOJHOrO BHYTPEHHETO OTPAKEHHUS.

Jucnepcus cera. CrioskHbINA cocTaB Oenoro cera. L[BerT.

Cobuparomue u paccenBaroniue JuH3bL. ToHKas nuH3a. DOKYCHOE pacCTOSIHHE M ONTHYECcKas
cwiia ToHko# nuH3bl. [locTpoeHne n3o0pakeHuit B COOMPAIOIINX U pacCerBarONINX JTnH3ax. Popmyna
TOHKOM JIMH3EL. YBEJIHWYEHHE, JaBaeMOe JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBas ontuka. MuTtepdepennus cBera. KorepeHTHbIE MCTOYHUKH. YCIOBUS HAOMIOACHUS
MaKCUMYMOB U MUHHUMYMOB B HMHTEP(EPECHIIMOHHOW KapTUHE OT JIBYX CHH(DA3HBIX KOTEPEHTHBIX
HCTOYHUKOB.
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Hudpaxmus csera. [udpaxnuonHas pemérka. YcaoBHe HaOMIOACHUS TJIABHBIX MaKCHMYMOB
MIPY MMaJICHU MOHOXPOMATHYECKOTO CBETa Ha MU(PAKIIMOHHYIO PEIIETKY.

ITonspuzanus ceera.

Texnudeckne yCTpOWCTBA ¥ MPaKTUYECKOE NPHMEHEHHE: OYKW, Jyma, (oTtoammapar,
MPOEKIIMOHHBIN arapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OINTHKA, MU(paKIMOHHAS pPEIIETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsimosiuHetHOE pacnpocTpaHeHHUEe, OTPaKEHUE U MpeoMiIeHre cBeTa. OnTuueckue npuOopsl.

[TonHoe BHyTpeHHee oTpaxeHue. Mojienb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakeHUM B JTMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

HaGnronenue nunrepdepeHiinu crera.

Ha6nronenue qudpakiuu cera.

HaGnronenue aucnepcun cera.

[TonyueHue cniekTpa ¢ HTOMOIIbIO PU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIBIO AUPPAKIIMOHHOMN PEIIETKHU.

Habmronenue nonsipusaiiu cBera.

Jlabopamopnwie pabomot

H3mepenue nokaszarteisi NpeJiOMJIeHHS CTeKJIA.

HccaenoBanue cBOMCTB M300paseHUil B JIMH3AX.

Habaronenune qucnepcun ceera.

Pa3znen 6. OcHOBBI crienAJILHONH TEOPHUH OTHOCHUTEILHOCTH

['panuubl TPUMEHHMMOCTH KJIACCMYECKOM MeXaHukd. [locTynaTel coenuanbHOM Teopuu
OTHOCHUTEJILHOCTU: MHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETa B BAKyyM€, IPHUHIIMI OTHOCUTEIBHOCTH
OWHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILEHUE JUIUHBI.

DHeprusi ¥ UMITYJIbC PEISITUBUCTCKOM YaCTHLIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKOM YaCTULbl. DHEPrUs MOKOS.

Pasznen 7. KBantoBas pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®otonbl. ®opmyna [lnanka cBs3M 3HEprud (POTOHA C €ro YaCTOTOW. DHEPrusi U HUMITYJIBC
¢dhoToHa.

OtkpeiTue u uccnenoBanue otosddexra. Onbitel A. I'. CroneroBa. 3akonsl (hoTodddekra.
VYpasuenue DitamreitHa 11 pororddexra. «Kpacnas rpanuna» Gorosrdpdexra.

JaBnenue cBeta. Onbitel I1. H. JIeOGenena.

XHUMUYECKOE AEUCTBUE CBETA.

Texnuueckre yCTpoWCTBa W MpPaKTHUYECKOE NpUMEHEHHe: (OTOANEeMEeHT, (OTOAATUHK,
coJIHe4Hast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oT1o3ddeKT Ha YCTaHOBKE C IMHKOBO MIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTod(hdexTa.

Ceerouos.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma
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Monens atroma Tomcona. OnbiTel Pesepdopaa mo paccesauro o -dactuil. [InanerapHas Moaens
atoma. [Toctymnarer bopa. M3nydenue u noriomnieHre GOTOHOB MPH MEPEXOJIe aTOMa C OJTHOTO YPOBHS
SHEepruu Ha apyroi. Buapl cnekTpoB. CrieKTp ypoBHEH SHEPIHM aToMa BOJOPO/IA.

BounnHoBsie cBoMicTBa yacTull. Bosubl ne bpoinsa. KopnyckyasspHO-BOJIHOBOM Tyaanu3M.

CrioHTaHHOE U BBIHYXJCHHOE U3yYCHHUE.

TexHuueckue ycTpolcTBa U MPAKTUUECKOE IPUMEHEHHUE: CIEKTPAIbHBIM aHaIu3 (CIEKTPOCKOI),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopra.

Onpenenenne AIMHBI BOJIHBI JIa3epa.

Habmronenue nuHeRvaTbIX CIEKTPOB U3IIy4EHUS.

Jlazep.

Jlabopamopusie pabomot

Hao6uio1eHne JuHEYATOr0 CNEKTPA.

Tema 3. Amomnoe a0po

DKCIIEpUMEHTBI, JT0KA3bIBAIOLIUE CJIOXKHOCTh CTpOCHHS sAapa. OTKpbITHE PaJHOaKTUBHOCTH.
OmnsiTel Pezepdopaa o onpeaesenrio coctaBa panoakTUBHOro uinydenus. CoiicTa anbda-, 6era-,
raMma-u3iydeHus. BiausHue paanoakTHBHOCTH Ha )KUBbIE OPraHU3MBIL.

OtkpeiTHE TIpoTOHA W HeWTpoHa. Hykmownas monens sigpa [eiizenOepra—lBanenko. 3apsy
sapa. MaccoBoe uucio sapa. M3oTomsl.

Anbba-pacniaz. DJIEKTPOHHBIH U TO3UTPOHHBIN Oera-pacnan. [‘amma-usmydenue. 3akoH
PaZvoaKTUBHOTO pacmaja.

DHeprus CBSI31 HYKJIOHOB B sizpe. SnepHbie cuibl. JledekT Macchl siapa.

Snepubie peakunu. Jlenenue u CUHTE3 €.

Anepubiii peakrop. Tepmosinepublii cunTe3. [IpoOieMbl ¥ IEPCTIEKTUBBI SIAICPHON YHEPTETUKH.
DKOJIOTUYECKHUE ACTIEKTHI A/IEPHON SHEPTETUKHU.

DOnemeHTapHbIe YacTUllbl. OTKPHITHE MO3UTPOHA.

MeTo 11 HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO pusnueckoit KapTUHBI MHpa.

Texnuueckne ycTpoiiCTBAa M MpakTHYECKOE IPUMEHEHHUE: J03uMeTp, Kamepa Buibcona,
SIIEPHBIN peakTop, aToMHast 6oMOa.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOIINX YACTHII.

Jlabopamopnwie pabomut

HccaenoBanue TpexkoB yacTuil (1o roroBbiM ¢gororpadusam).

Pa3pen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPUZUKH

Ortanbl pa3BUTHs acTpoHOMUM. [IpUKiIaiHOE 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMHUH.

Bun 3B€3anoro He6a. Co3Be3ausi, spKue 3BE3/bI, IIAHETHI, X BUANMOE JABHKECHUE.

Conneynas cuctema.

Connue. ConHeuynast akTUBHOCTb. McTtounuk sHeprun CosHLA M 3BE31. 3BE3MBI, UX OCHOBHBIE
XapaKTEepUCTUKU. J(MarpamMmma «CHOEKTPabHBIA  KJIacC — CBETUMOCTb». 3BE3/bl  TJIABHOU
MOCJIE0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb) ISl 3BE3/1 TJIABHOW MOCIEA0BATENbHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHbIE IPEACTABICHHS O MMPOUCXO0XKACHUH U 3BoMtounu ConHia
Y 3BE3]1. DTarbl )KMU3HU 3BE3.

Mneunsiii [lyte — nama [ManakTtuka. Ilonoxxenne u newxkenue Connua B ['amaktuke. Turmsl
rajakTuk. PaguoramakTuku v kBazapbl. YEpHbIE IBIPHI B sIAPAX TATAKTHK.
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Bcenennas. Paciiupenue Beenennoit. 3akon Xa66ma. Pa3beranue ranakruk. Teopust bonbmioro
B3pbIBa. PeslKTOBOCE H3IIydeHuUE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie mpoOieMbl acCTpPOHOMUH.

Dponmanvuvle HAONIOOEHUA

Habnwoenus He8oopys#cEHHbIM 21A30M € UCNONb308AHUEM KOMNBIOMEPHLIX NPUNONCEHUN O/
onpeoeneHusi NON0NHCEHUsl HeOeCHbIX 00beKmo8 HA KOHKPEMHYI0 0amy. OCHOBHble C0368€30Us
Cesepnoco noaywapus u sApkue 36€300l.

Habniooenus 6 meneckon Jlynol, nnanem, Mneunozo Ilymu.

O0o0maroniee NoBTOpPEeHUE

Pone ¢u3uku u acTpOHOMHHM B SKOHOMHYECKOU, TEXHOJOTUUECKOU, COIMATBLHON U 3TUYECKOU
cepax IesATENbHOCTH YEJIOBEKa, pOJib U MECTO (M3MKM M aCTPOHOMHMHM B COBPEMEHHOM HaydyHOU
KapTHUHE MHpa, pojib GU3NYECKON TeopuHu B (OPMUPOBAHUU MPEJCTABICHUN O (U3NUYECKON KapTHHE
MHpa, MecTo (U3NYECKON KapTUHBI MHpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O TPUPOJIE.

MexnpeamerHblie CBSI3H

W3yuenne kypca ¢usuku 0OazoBoro ypoBHS B 11 Kiacce ocymiecTBisieTcss ¢ y4éToM
coJiepKaTelbHBIX MEXKIIPEIMETHBIX CBsI3€l C KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMUH, reorpapuu u
TEXHOJIOTHUH.

Meosicnpeomemnule nonamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAY4YHOI'O MO3HAHUS: SIBJICHUE,
HaydHbId (akT, TUMoTe3a, (u3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJACHHE, SKCICPUMEHT,
MOJIETMPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: penieHHEe CHCTEMbl YpaBHEHUM, TPUTOHOMETpHUYECKHe (YHKLUUU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U UX MPOEKIIUU
Ha OCH KOOPJMHAT, CJIO0XKEHHE BEKTOPOB, MPOU3BOIHBIE AMEMEHTAPHBIX (QYHKIUH, MPU3HAKK TO00uUs
TPEYroJbHUKOB, OIpeIeeHHE MIOMAAN IIIOCKUX GUTyp U 00bEMa Ted.

buonocus: snekrpuueckue SBJICHHS B KUBOM Mpupoje, KojeOaTelnbHbIE TBUKEHHUS B >KUBOUN
MPUPOJIE, ONTUYECKHE SIBJICHUS B KUBOU NPUPOJE, NEHCTBUE paarallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAILIMYECKAsT CTPYKTYpa TBEPABIX TEJI, MEXaHU3MBI
00pa3oBaHUs KPUCTAJUIMYECKOM PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eocpagpua: MarHUTHBIE TOJIOCA 3€MJIM, 3aJIEKH MArHUTHBIX pyl, (OTOChEMKAa 3eMHOMN
ITOBEPXHOCTH, MTPEACKA3AHUE 3EMJIICTPSICEHUM.

Texnonozusi: NUHUM SJEKTPONEpead, TE€HEpaTOop NEPEMEHHOTO TOKa, 3JEKTPOIBUIATElb,
WHIYKIMOHHAS Te4Yb, pajgap, paAuoONpHUEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-neub,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAst OaTapes.
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3. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yue6HOro npeamera «®du3nkay Ha ypoBHE CpefHero obuiero oopasoBanus (6a30BbIi
YPOBEHBb) [OJDKHO OOCCIHECYHTh JOCTM)KEHHE CIICAYIOUIMX JIMYHOCTHBIX, METAlpPEIMETHBIX U
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI
JIM9HOCTHBIE PE3YJIbTaThl OCBOCHHS ydeOHOro mnpeamera «®Dusuka» JOJHKHBI OTpPaKaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYalOMIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3ULMEN JINYHOCTH, CUCTEMOM ILIEHHOCTHBIX OPHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOE€XKIECHUH,
COOTBETCTBYIOIINX TPAJAUIUOHHBIM IICHHOCTSIM POCCHICKOTO OOIIECTBA, PACHIUPEHHUE >KU3HECHHOTO
OTIBITAa W OTBITA JICATEIHPHOCTH B TIPOIECCE PEATH3AIMU OCHOBHBIX HANPABICHUA BOCIHTATEIHHON
JEeSITEIbHOCTH, B TOM YHCJIC B YaCTH:
1) rpaIaHCcKOro BOCIMTAHUSA:
¢ c(hopMUPOBAHHOCTH TPAKIAHCKON TO3UIMH OOYYAIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YjieHa POCCUICKOTO OOIIECTBa;
® T[PUHATHE TPAJUIMOHHBIX OOIICUYEIIOBEYCCKUX TYMAHHUCTHUSCKUX U JIEMOKPATHUECKUX
IIEHHOCTEH;
® TOTOBHOCTh BECTH COBMECTHYIO JCSATCIILHOCTh B HMHTEpecax TI'PaXKIAHCKOTO OOIIECTRa,
y4acTBOBATh B CAMOYIPaBIECHUHU B 00pa30BaTeNIbHOM OpraHu3aluu;
® yMEHHME B3aMMOJEHCTBOBATH C COLMAIBLHBIMM MHCTUTYTAMH B COOTBETCTBUM C UX (QYHKUIHUSIMH U
Ha3HAYCHHUEM;
® TOTOBHOCTh K TyMaHHUTapHOU U BOJOHTEPCKOM IEATENBHOCTH;
2) NaTPHOTHYECKOT0 BOCTIMTAHMUSI:
e  chOpPMHUPOBAHHOCTh POCCUMCKOMN TPaKAAHCKON MACHTUYHOCTH, TATPHOTU3MA;
® [ICHHOCTHOE OTHOIIEHHE K IOCYJapCTBEHHBIM CHUMBOJIaM, JIOCTHXKEHUSM POCCHMCKUX YUYEHBIX B
00sacTi (GU3UKH U TEXHHUKU;
3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:
e copMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEACHNUS;
e crnocoOHOCTh OIICHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM UHUCJIE B JIEATEIILHOCTH YUEHOTO;
e  0CO3HAHHE JMYHOTO BKJIAJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETro;
4) 3CTeTHYECKOr0 BOCIUTAHHUS:
® OCTETHYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas JCTETUKY HAYyYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoit HayKe;
5) Tpy/10BOT0 BOCIIUTAHUS:
® HHTEpeC K pa3iIuyHbIM chepaM MpodecCHOHATHHON AESITeNbHOCTH, B TOM YHCIE CBS3aHHBIM C
Gbu3MKOM W TEXHUKOH, yMEHHE CcOBeplIaTh OCO3HAHHBIM BBIOOp Oyayiiedl mnpodeccun u
pean30BbIBaTh COOCTBEHHBIC KIU3HEHHBIE TIJIaHBbI;
® TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHI0O U CcamMo00Opa3oBaHUIO B 00nacTé (U3MKH Ha
MPOTSHKEHUH BCEH KU3HU;
6) PIKOJIOrHYeCcKOro BOCIIMTAHMA:
e copMUPOBAHHOCTH  DKOJOTMYECKON  KYyJIbTYpPHI, OCO3HaHHME TJOOATbHOIO  Xapakrepa
AKOJIOTHYECKUX MPOOIIEM;
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® [UIAHMUPOBAHUE U OCYILUECTBJIEHUE JICUCTBUI B OKPYXKAIOLIECH Cpele Ha OCHOBE 3HAHUS LEJEH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

®  pacIIMpEHHUE OIbITAa JEATEIBHOCTH SKOJIOTMUECKON HAIpaBJIEHHOCTH HAa OCHOBE MMEIOIIUXCS
3HaHUH 10 (PHU3HKE;
7) HEeHHOCTH HAYYHOI' 0 MO3HAHUS:

e  chOpMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHS
¢bu3nveckoil HayKH;

® OCO3HaHHWE LEHHOCTH HAYYHOH [esATeNbHOCTH, TOTOBHOCTH B IMpoIlecce H3y4eHUs (UUKU
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITENbHOCTh MHIMBUIYAIIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble joruyeckue neicTBus:

CaMOCTOSITEIBHO  ()OPMYJIMPOBATh W  aKTyaJlHM3WpOBaTh MpoOieMy, paccMaTpuBath ¢
BCECTOPOHHE;

OTIPEJICIIATH TSJIN JEeSITeILHOCTH, 33]aBaTh MMapaMeTPhl K KPUTEPHUH UX JTOCTIDKCHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPHBACMBIX (PM3NICCKHUX SBICHUSIX;

pa3pabaTeiBaTh IUIAH PEIICHHS MPOOJEeMBbI ¢ YIETOM aHaIM3a WMEIONIUXCS MaTepPHAIBHBIX H
HEMaTEPHUATBHBIX PECYPCOB;

BHOCHTh KOPPEKTHUBBI B [ESTEIBHOCTh, OIICHMBATh COOTBETCTBUE pE3YJAbTATOB IICIISIM,
OIICHUBATh PUCKH MOCIIEICTBUH NESTEITHLHOCTH,

KOODAMHUPOBAaTh W BBHINOJHATH pabOTy B YCIOBHUSAX pEATbHOTO, BHUPTYAIBHOTO W
KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOYSBBIMH TMOHATHSAMHU ¥ METOJaMH (PU3NYECKON HAYKH,

BJIQJICTh HABBIKAMH Y4eOHO-HCCIIEIOBATEIBCKON M MTPOEKTHOMU JICATEIILHOCTH B 00J1acTH (DU3HKH,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB pelIeHHs 3a/1a4 (PU3NIECKOTro
COJIepKaHUsI, IPUMEHEHHUIO Pa3JIMYHBIX METOJIOB MTO3HAHUS;

BJIQJIETh BUJAMU JIEATCIBHOCTH TI0 TMOJYYCHHIO HOBOTO 3HAaHHs, €ro HHTEPIIPETaIuH,
peoOpa3oBaHUI0 U NPUMEHECHUIO B PA3JIMYHBIX yYCOHBIX CHTYallUsX, B TOM YHUCJIEC MPHU CO3JaHUU
y4eOHBIX POEKTOB B 001aCTH (DU3HKH;

BBISBJISTh IPHYUHHO-CIICACTBEHHBIC CBS3H U aKTyaJIM3UpPOBATh 3a/1a4y, BBIJIBUTATh TUIIOTE3Y €€
pelleHus, HaXOAUTh apTyMEHTHI JUIS JOKAa3aTelbCTBA CBOUX YTBEP)KICHHM, 33JaBaTh MapaMeTpbl U
KPUTEPHUH PEILICHHS,;

AHAJIM3UPOBATh MOJIYYECHHBIE B XOJIC PEIICHUS 33/1a4d PE3YJIbTaThl, KPUTHUECKH OICHUBATH UX
JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOpMyIUpOBaTh COOCTBEHHBIE 3a1aud B 0Opa3oBaTENbHOW NEATENBHOCTH, B TOM
qHclie TP U3YUYEeHUHU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIIHSIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;

yMEeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTAaTh HOBBIC UJICU, TIPeIaraTh OPUTHHAIBHBIE TIOJIXOIbI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.
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Padora ¢ undopmanueii:

BJIQJICTh HaBBIKAMH MOJTyYeHUs WH(POpMAIMU (U3NIECKOTO COACPIKaHUSI M3 HCTOUHHKOB Pa3HBIX
TUIIOB, CaMOCTOSITEJIBHO OCYIIECTBJIATh IIOUCK, AaHalu3, CHCTEMATHU3alMI0 W HHTEPHpPETaLUI0
nHGOpMAIUY PAa3TMYHBIX BUJIOB U ()OPM NIPE/ICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(OpPMALIHH;

HCIO0JIb30BATh CPEJICTBA MHPOPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJIOTMI B pelIeHUn
KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpraHM3allMOHHBIX 3a1ad C coOto/ieHueM TpeOoBaHUM
SProHOMHUKH, TEXHUKH 0€3011aCHOCTH, TMTUEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX U 3TUYECKUX HOPM,
HOPM MH(OPMAIMOHHON OE301MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COACP)KAaHUS B PA3NUYHBIX (opMaTax ¢ y4yéTOM Ha3HAUCHHS
uHpopMallM¥d M 1EJNEeBOM ayAWTOpUM, BBHIOMpas ONTUMaJbHYIO (OpMYy MpEICTaBICHUS U
BU3yaJIU3aI1H.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIE el CTBHUS:

OCYIIIECTBIISATH OOIIEHNE HAa ypoKaX (PU3MKHU M BO BHEYPOUHOU JCATECITHHOCTH;

pacrno3HaBaTh NPCANOCBIIIKHA KOH(i)J'H/IKTHBIX CI/ITyaI_[I/II\/’I U CMATYATh KOH(l)J'II/IKTBI;

Pa3BEPHYTO W JIOTUIHO M3JIaraTh CBOIO TOUYKY 3PEHUS C MCIIOIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

IIOHUMATBb U UCIIOJIB30BATh NMPCUMYIIICCTBA KOMaHHHOﬁ u HHJIHBH}IyaHBHOfI pa6OTBI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUII C ydé€ToM OOMIMX HHTEPECOB H
BO3MO’KHOCTEH Ka)KIOTO WiICHA KOJUICKTHBA;

IIPpUHUMATh LEJIN COBMECTHOU ACATCIIBHOCTH, OPTraHU30BBIBATh 1 KOOPAWMHUPOBATH HeﬁCTBHﬂ 110
e OCTHIKCHHIO: COCTaBJIATH IUTAH JCWCTBUH, paclpeleNisiTh PO ¢ y4ETOM MHEHUH YYaCTHHKOB,
00CYX/1aTh pe3yabTaThl COBMECTHOM pabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa M KAKIOTO yJaCTHHKA KOMAaHIbBI B OOIIMH pe3yabTaT 1O
pa3paboTaHHBIM KPUTEPHSIM;

npeularaTh HOBBIE MPOEKTHI, OIICHWBATh HICH C TO3UIMH HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETUYECKOE TOBEJACHUE B PA3IIUYHBIX CHTYAIUSX, MPOSBISATH
TBOPYECTBO M BOOOpaKCHUE, ObITh HHUITUATHBHBIM.

PeryasiTuBHbIe YHHBEpPCAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranuszanms:
CaMOCTOSITENIbHO OCYLIECTBIISITh [MO3HABATEIbHYIO JESITENbHOCTh B 00NacTH GU3UKH U
aCTPOHOMUH, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEJIbBHO COCTaBJIATh IUJIaH pPELIEHUsS pPacuy€THBIX M KAueCTBEHHBIX 3aJa4, IUIaH
BBITIOJIHEHUS TPAKTHUECKON pabOThI ¢ yUETOM UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEeANOYTEHUH;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsaTh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANOYTCHUH;
JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBaTh €ro, OpaThb Ha ceOsd OTBETCTBEHHOCTHh 3a
peuieHue;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
CrocoOCTBOBATh (DOPMHUPOBAHHUIO UM TPOSIBICHUIO APYIUIIMU B 001IacTu (PU3UKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJLJICKT:
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JaBaTh OLICHKY HOBBIM CHUTYyallMsiM, BHOCHUTb KOPPEKTHBBI B JCSATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BIIQJICTh HABBIKAMU IIO3HABATEIHHOU peQIIEeKCHM KaK OCO3HAHMS COBEPIIACMBIX ICHCTBUH U
MBICJIUTENbHBIX [TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

MCTIOJIB30BaTh NPUEMBI peICKCHHU ISl OLEHKU CUTYAIIH, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OIIEHUBATh PUCKH M CBOCBPEMEHHO ITPUHUMATh PEIICHHUS 10 UX CHIKCHHIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPUHUMATH €051, TOHMUMAasi CBOM HEAOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JICATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B mpouecce noctukeHHs] JTUYHOCTHBIX PE3YJIbTAaTOB OCBOEHHUS MPOTPaMMBblI MO (U3UKE IS
YpOBHSI cpefaHero oOmiero o0pa3oBaHus y OOy4YarOIIMXCS COBEPIICHCTBYETCS SMOIIMOHAIBHBIN
MHTEJJIEKT, IPEANoaraiomui chopMUpOBaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOUIETO CHOCOOHOCTh MOHMMATh CBOE SMOLMOHAIBHOE COCTOSIHHE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ceOe;

CaMOpEeryJIMpoBaHus, BKIIOYAIONIETO0 CaMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEJCHHME, CHOCOOHOCTH aJaNTUPOBATbCI K SMOIMOHAIBHBIM M3MEHEHHUSIM U TPOSBIATDH
rMOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHBAIIMH, BKJIIOYAIOUIEH CTpEMJIEHHUE K JOCTHXKEHHUIO LIETH U YCIIeXy, ONTUMU3M,
WHUIIMATUBHOCTH, YMEHHUE JICHCTBOBATH NCXO/I U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpPAUBAaTh OTHOLIEHUS C APYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3periath KOH(IUKTHL

NPEIMETHBIE PE3YJIbTATbBI

K konny oOyuenuss B 10 kiiacce mnpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JEMOHCTPUPOBaTh Ha MpPUMEPax pojab U MecTo (u3uku B (HOPMUPOBAHUU COBPEMEHHOMU
HAyYHOM KapTHHBI MHUpa, B PA3BUTHUU COBPEMEHHOW TEXHUKM M TEXHOJOTUH, B MPaKTHUYECKON
NeSITeNIbHOCTH JIFOJICH;

YUUTBIBATh TPAHUIIBI MPUMEHEHHUS H3y4eHHBIX (U3UYECKUX MOJeNel: MaTepuanbHas TOYKa,
WHEepLIHANbHAs cucTeMa OTcuETa, aOCONIOTHO TBEPIOE TENO, UACATBHBIN a3, MOJEIN CTPOCHHUS ra3oB,
KUAKOCTEH U TBEPJBIX TEJI, TOUSUHBIN AMEKTPUUECKHI 3apsi/i IPH pelieHnd GU3NYeCKUX 3a/ad;

pacno3HaBaTh puU3NYECKUE SBICHUS (IIPOLIECCH) U OOBSICHATH UX Ha OCHOBE 3aKOHOB MEXaHUKU,
MOJIEKYJISIPHO-KHHETUYECKOW TEOPUU CTPOSHUS BEIIeCTBA M JIEKTPOJMHAMHUKU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABMKEHHE, CBOOOIHOE MaJieHue Tell, JBUKEHHUE MO0 OKPY>KHOCTH,
WHepIHs, B3auMoieicTBre Tel, nuddy3us, OpoyHOBCKOE ABMKEHUE, CTPOCHHE KUAKOCTEH U TBEPABIX
TeJl, U3MEeHeHne o0béMa Tel NpHU HarpeBaHWU (OXJIAXKACHHH), TEIJIOBOE PAaBHOBECHE, HCIapeHHe,
KOHJICHCAIIMsI, TUIaBJICHHE, KPUCTAJUIM3aIMsl, KUTIEHUE, BIAXKHOCTh BO3[yXa, MOBBILIICHHE IaBJICHUS
raza IMpu €ro HarpeBaHUM B 3aKPBITOM COCYJ€, CBSI3b MEXKIYy IapaMeTpaMu COCTOSHUS Ta3a B
M30IIpoIeCccax, AEKTPU3aLHUs Tell, B3AUMOJICHCTBHUE 3apsi/I0B;

OTIMCHIBATh MEXaHMYECKOE JIBIKEHUE, HCIOJNB3ys (PM3MUECKUe BEIMYUHBI: KOOpAUHATA, MYTh,
nepeMenIeHne, CKOpoCTh, YCKOPEHHE, Macca Tejla, CUjla, MMILYJIbC Tela, KMHETHYeCKas SHeprus,

20



NOTEHIMANbHAsl DJHEPrusi, MeXaHudeckas pabdoTa, MeXaHW4YeCKass MOUIHOCTb, IPH ONMHCAHUHU
MPAaBUIBHO TPAKTOBATh (PU3MYECKHI CMBICI MCIIOJIB3YEMBIX BEJIMYWH, UX O0O3HAYCHUS M €IWHUIIBI,
HAXOJUTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (GH3NUYECKYIO BEIMUUHY C APYTMMHU BETHUYUHAMU;

OTMCBHIBATH U3yYCHHBIC TEIUIOBBIC CBOWCTBA TEJ U TEIUIOBBIC SIBICHUS, UCHOJB3Ys (U3NUECKUE
BEJIMYUHBI: JABJICHUE Ta3a, TEMIEpaTypa, CPEIHsST KMHETHYECKash YHEPTHS XaOTUYECKOTO JIBH)KCHUS
MOJIEKYJ, CpEIHEKBaJIpaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOThI, BHYTPEHHSS SHEpPrus,
pabota ra3za, K03((UIHEHT MOJE3HOTO NEHCTBHS TEIJIOBOTO JBUTATEIS; NMPU OMHCAHUHU MPABHIBHO
TPAaKTOBaTh (DU3NYECKUN CMBICT HCIIOJIB3YEMbIX BEIMYMH, MX O0O3HAYCHHSI M CIUHHIIbI, HAXOIUTh
(bopMyIbl, CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIMYMHY C JPYTUMH BEITUYMHAM;

ONMCHIBaTh H3YYEHHBbIE JJIEKTPUUYECKHE CBOMICTBA BEIIECTBA M AJIEKTPUYECKHE SBICHUS
(mporiecchbl), UCHONB3Ys (U3MUECKUE BEIMUYMHBIL: JJIEKTPUUYECKUI 3apsjl, SJIEKTpUYECKOe IoJe,
HaNPsOHKEHHOCTD T0JIS, TIOTEHIMAN, Pa3HOCTh TMOTEHIMAIOB; MPH ONHCAHWUU TPABWIBHO TPAKTOBATh
(GU3NYEeCKUi CMBICI HCIIOJIb3YEMbIX BEJIHYWH, MX O0O3HAYCHUS W €IWHUIIBI; YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PH3UYECKYIO BETUUNHY C IPYTUMHU BEITHYHMHAMHU;

aHAJIM3UPOBaTh (PU3UYECKUE TIPOLECChl U SIBICHUS, HCHOJB3Ys (U3MYECKUE 3aKOHbI U
NPUHIMINBL: 3akoH BcemupHoro Ttsrotenus, |, |l u Ill 3akonsl HploToHa, 3akOoH coXpaHeHHUS
MEXaHMYECKOW DSHEPTHH, 3aKOH COXPAHEHUS WMITYJIbCa, MPHHIUI CYIEPIIO3UINN CHJI, TPHHIUI
pPaBHOIIPAaBHS WHEPUUAIBHBIX CHCTEM OTCUETa, MOJIEKYISPHO-KUHETUIECKYI0 TEOPHIO CTPOCHHS
BEI[ECTBA, Fa30Bbl€ 3aKOHBI, CBSA3b CPEIHEN KMHETUYECKOW PHEPTUU TEIJIOBOTO JABMKEHUS MOJIEKYI C
abCOJIIOTHOM TeMIepaTypoil, MEpBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHMS 3JIEKTPUUYECKOTO
3apsia, 3akoH KynoHa, npu 3ToM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €M0 MaTeMaTHYECKOe
BBIpQKEHUE U YCIIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATE OCHOBHBIE NMPHUHLUIBI JEHCTBUS MAIllUH, INPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3nuyaTh yCclIoBUs UX O€30IaCHOTO MCIOJIb30BaHUS B TIOBCEAHEBHOM XKU3HH,

BBIMOJIHATh 3KCIIEPUMEHTHl 10 HUCCIEA0BAaHMIO (DU3MYECKUX SIBJIEHHUH M MPOLECCOB C
UCIOJIb30BAHUEM NPSAMBIX U KOCBEHHBIX M3MEPEHUH, IIPU 3TOM (OPMYJIUpOBaTh IpolieMy/3anady u
TUNOTe3y Y4eOHOro SKCHEpUMEHTa, COOMpaTh YCTAHOBKY M3 IPEIJIOKEHHOro 0oOOpyAOBaHUS,
IIPOBOJIUTH ONBIT U (GOPMYITUPOBATH BBIBOIBI;

OCYILIECTBIIATh MPSIMbIE U KOCBEHHbIE MU3MEpPEHUs (PU3MUECKMX BEJIMYMH, NIPU ITOM BBIOMpATh
ONTUMAJIbHBIA CHOCOO H3MEPEHHs U HCIHOJIb30BATh H3BECTHBIE METOJbl OLIEHKHU IOTPELIHOCTEN
HU3MEPEHMI;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXAY (U3NYECKMMU BEJIUYMHAMM C MCIIOJIb30BAaHHEM IPSMBIX
U3MEpPEHUH, MpH STOM KOHCTPYHpPOBAaTh YCTAHOBKY, (DUKCUPOBATh pe3ylbTaThl IOJYyYEHHOH
3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BUJAE TaONMMILl U IpadHKOB, JeIaTh BBIBOJBI IO pe3yibTaTaM
HCCIIEIOBaHUS;

coOuroaTh MpaBmiia 0e30MacHOro TpyJa MpU MPOBEICHUM UCCIIEAOBAHUM B paMKax y4eOHOIro
JKCIIEPUMEHTa, Y4eOHO-MCCIEOBATENbCKOM M TPOEKTHOW JEATENILHOCTH C HCHOJIb30BaHUEM
U3MEPUTENbHBIX YCTPOMCTB U J1abOPaTOPHOIO 000PYAOBaHUS;

pemaTh pacuéTHbIE 3aJaud C SIBHO 3a/JlaHHON (U3MYECKOM MOJIeNbo, UCTIONb3Ys (pu3nuecKue
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJM3a YCJIOBHUS 33aJaul BHIOUPATh (PU3MUECKYIO MOJIENb, BBIACIATH
¢u3nyeckue BeMUYMHBI U (QOpMyJbl, HeoOXoauMble sl €€ pelleHHs, MPOBOJUTH pPacdy€Thl U
OLIEHUBATh PEATLHOCTH MOJyYEHHOTO 3HaUeHUs (PU3MUECKON BEIUYHHBI,

pelmaTh KauyeCTBEHHbIE 3a/a4yM: BBICTpaUBaTh JIOTMYECKH HENPOTUBOPEUUBYIO LIEMOUYKY
paccyXJeHUi ¢ ONOpoi Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SBICHUS;

UCIOJb30BaTh MPH PEIIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH JUIS
MOKMCKA, CTPYKTYPUPOBAHUS, WHTEPHpPETAlMM W TNPEACTaBICHUS y4eOHOW W Hay4yHO-TIOMYJISPHOM

21



nHpOpMAIINY, MOJYYCHHON W3 Pa3IMYHBIX HUCTOYHUKOB, KPUTHUECKH AaHAIM3UPOBATH MOJIYYaeMY IO
nH(pOPMAIIHIO;

MPUBOANUTH MPUMEPHI BKJIA/Ia POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIOJb30BAaTh TEOPETUUYECKUE 3HAHUS N0 (DM3MKE B MOBCETHEBHOW >KM3HM Ui 0OECTICUCHHS
0€30MaCHOCTH TpU OOpaIIeHWH ¢ NMPUOOpPaMH W TEXHUYECKUMHU YCTPOHCTBAMHM, IUISi COXPaHCHHS
3/10pOBbsI U COOIOAEHNS HOPM SKOJIOTMYECKOTO MOBEJICHUS B OKpYXKaIOUIei cpene;

paboTate B TpyHIe C BBHIMOJIHEHHEM DPA3JIMYHBIX COLMAIBHBIX pOJICH, IIaHHPOBaTh padboTy
IPYIIIbI, PalMOHAIbHO PacCHpeesisiTh O0S3aHHOCTH U IUIAHUPOBATh JAEATEIbHOCTh B HECTAHJIAPTHBIX
CUTyalMsiX, aJIeKBAaTHO OLICHMBATh BKJIAJ KaKJOIO K3 YYAaCTHUKOB TpYyNIbl B pEIIECHUE
paccMaTpuBaeMoi MpooOJIEeMBI.

K konny oOyuenus B 11 kJacce mnpeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOyUaIOLIUXCS YMEHUI:

JEMOHCTPUPOBaTh Ha IpUMEPAaxX pojab U MecTo (u3uku B (OPMHUPOBAHUU COBpPEMEHHOU
HAay4HOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHUKM W TEXHOJIOTMH, B INPAKTUYECKOMN
JeSITEeNbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh  TPAHUIBl IPUMEHEHUS  HM3YYEHHBIX  (U3WYECKUX  MOJENeH:  TOYEUHBIH
AIIEKTPUYECKHI 3apsil, JIyd CBETa, TOUEUHbIN MCTOYHHUK CBETa, SJEpHAas MOJENb aroMa, HyKJIOHHas
MOJIeNIb AaTOMHOTO si/ipa MpH pelieHnH (PU3NUECKUX 3a4a4;

pacrio3HaBaTh (U3WYECKUE SBIEHUA (TIPOILECCH) M OOBSICHITH MX HAa OCHOBE 3aKOHOB
ANIEKTPOIMHAMUKH M KBAaHTOBOW (PU3MKHU: 3JEKTpUYecKass MPOBOAMMOCTh, TEIJIOBOE, CBETOBOE,
XMUMHYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aWMOJEHUCTBHE MAarHUTOB, JIEKTPOMArHWTHas MHAYKIUS,
NecTBHE MarHUTHOTO TIOJIST HAa MPOBOJAHHK C TOKOM M JABIDKYLIMHCS 3apsij, SJIEKTPOMAarHUTHBIE
KojeOaHuss ¥ BOJIHBL, MPSMOJIMHEHHOE pacHpOCTpaHEHHE CBETa, OTPaXKEHHE, MpeJoMIICHHE,
nHTepdepeHIrs, Tudpakius 1 MoJsIpU3aIus CBeTa, TUCIEPCHs cBeTa, (POTOdEKTpruUecKuid dhdeKT
(boToapdexT), cBeTOBOE MaBliCHWE, BO3HWKHOBEHHE JIMHEHYATOrOo CIEKTpa aroMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONKCHIBATh HM3yYCHHBbIE CBOMCTBA BellecTBAa (DIEKTPUUECKHWE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYI0 MPOBOAMMOCTh PAa3IMYHBIX Cpell) U JJIEKTPOMArHUTHbIC SBJICHUS (IPOLIECCHI),
UCIOJIb3YS (pU3MUEcCKHe BEIMUYMHBI: SJICKTPUUYECKUN 3apsil, CUjla TOKA, AJIEKTPUUYECKOE HamlpsKeHHE,
AIIEKTPUYECKOE COIMPOTUBJICHHUE, PA3HOCTh IOTEHIIMAJIOB, J3JEKTPOJABIIKYILAs cujia, pabdoTa TOKa,
WHIYKIHAS MarHUTHOTO MoJisl, cuia Amriepa, cwia JlopeHla, MHIYKTUBHOCTb KaTYIIKH, SHEPTHUs
AIIEKTPUYECKOTO U MArHUTHOTO MOJICH, MEePUOJ M 4YacToTa KojebaHui B KoyeOaTenTbHOM KOHTYpE,
3aps M cuUjla TOKa B IMIPOLIECCE TapMOHUYECKHX OJIIEKTPOMArHUTHBIX KoJsiebaHui, (okycHoe
paccTosiHUE W ONTHUYECKas CUjia JMH3bI, IPU OMUCAHUH MPABWIBHO TPAKTOBATh (YM3MUECKUN CMBICI
UCIOJIb3YeMbIX BEIIMYHMH, UX 0003HAYEHUS U €AMHUIIbI, YKA3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO
(bU3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

OTHCHIBATh M3yYCHHbIC KBAHTOBBIC SIBJICHHS U MPOIIECCHI, UCIOJB3YS (PU3UUYECKHE BETUUYHMHBI:
CKOpPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTUS U UMIYIbC (OTOHA,
IIEpHOJl TOJypaclazna, SHEPrusl CBSA3M ATOMHBIX SI€p, IPU ONMCAHWM IPAaBUWIIBHO TPaKTOBATh
¢u3nuecKkuil CMBICT HCIOJIb3YEMbIX BEIMYUH, MX 0003HAUEHUS M €IUHMIIbI, YKa3blBaTb (OPMYIIbI,
CBSI3bIBAIOIME JAHHYIO (PU3MUECKYI0 BEIUYMHY C JIPYTUMH BEJIWYMHAMH, BBIYMCIATH 3HAUCHHE
($U3N4YEeCKO BETUYNHBI;

aHAJM3UPOBATh (PU3MUYECKHE TPOLECCHl M SIBICHUS, MHCIONb3ysd (PU3NUYecKre 3aKOHbI H
IMPUHIMIBL: 3aKOH OMa, 3aKOHBI NOCJIEOBATEIBHOIO U NMapajlIeIbBHOTO COEJUHEHMS MPOBOIHUKOB,
3akoH  Jlxoyns—JleHna, 3aKOH  2JIEKTPOMAarHUTHOM  MHAYKIUH, 3aKOH  IPSAMOJMHEIHOIO
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pacrpocTpaHeHHUs] CBETa, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHHS CBETa, ypaBHEHUE
OiHmTeitHa 1151 GpoToddhdexra, 3aKOH COXPAHEHUST SHEPIHH, 3aKOH COXPAaHEHHS HMITYJIbCa, 3aKOH
COXpaHEHHUs BJIEKTPUUECKOTO 3apsijia, 3aKOH COXPAHEHHUS MAacCOBOTO YHMCIIA, MOCTynaTel bopa, 3akoH
palMOaKTUBHOTO pacmajga, MOpU OSTOM pasiuyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOE BEIPAXECHUE M YCIOBHS (TPaHHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OTIpENIeNIATh HANpaBJIEHUE BEKTOpAa MHIYKIUH MAarHUTHOTO IOJIS MPOBOJHHUKA C TOKOM, CHIIBI
Awmriepa u cuisl Jlopenna;

CTPOUTh U OIIMCHIBATh U300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITIOJTHATh  OKCIIEPHUMEHTHl TI0 HWCCIEAOBAHHI0 (DU3WYECKHX SIBICHHUH M MPOIECCOB C
WCTIOJIb30BAHMEM TIPSIMBIX U KOCBEHHBIX U3MEPEHHIl: MPH 3TOM (POpMyaHpoBaTh MpoodiiemMy/3agady u
TUTIOTE3y Yy4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3 MPEJIOKEHHOTO O0OpyIOBaHMUS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHUS (PU3MUYECKHX BEIWYHH, IPH 3TOM BBHIOMPATH
ONTUMAIILHBIA CMOCO0 M3MEpPEeHHsT W HCIOJB30BAaTh M3BECTHBIE METOIBI OIICHKH ITOTPEIIHOCTEH
U3MEPEHUN;

WCCIIEIOBATh 3aBHCUMOCTH (PH3MUECKUX BEIIMYHMH C UCTIOJIH30BAHUEM IMPSIMBIX U3MEPEHUI: MpH
3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCUPOBATH PE3YNIbTATHl TIOJTYIEHHOW 3aBUCHMOCTH (HU3NIECKUX
BEJIMYUH B BHJIE TaOIUI] U TPAPHKOB, AETaTh BEIBOBI 110 pPe3yabTaTaM MCCIEI0BaHUS;

coOIroIaTh MpaBmiia OE30MacHOTO TPyJa MPH MPOBEICHUH WCCIEAOBAHUN B PaMKax y4eOHOTO
OKCTIEPUMEHTa, y4eOHO-HCCIEeIOBATEIbCKOH W TPOEKTHOW JIEATENIFHOCTH C HCIOJb30BAHUEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemaTh pacu€THBIE 33Jaud C SBHO 33/JaHHON (PM3UYECKOH MOJENbo, UCTIONb3Ys (pU3nUecKue
3aKOHBI U IPUHILUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Ja4d BHIOMPATh (PU3UUECKYIO0 MOJENb, BBIIACIATH
¢u3nyeckue BEIWYMHBI U (QOPMYJbl, HEOOXOMUMBIE Ul €€ pelleHHs, MPOBOJUTH Pacu€Thl U
OLIEHUBATh PEATBHOCTD MOJyYEHHOTO 3HAYE€HUS (PU3MUECKON BETMUYHMHBI;

pelmaTh KayeCTBEHHbIC 3a/Ja4yM: BBICTpAUBaTh JIOTHYECKHM HENPOTUBOPEUUBYIO LIEMOUYKY
paccykJeHU ¢ ONIOPOH Ha M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUECKUE SIBIICHMS;

UCIOJb30BATh MIPU PEIIEHUH YYeOHbIX 3a/1a4 COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUU JJIS
IIOMCKA, CTPYKTYpUPOBAHUS, HMHTEPHpPETAlMM U INPEACTaBICHUs Y4eOHOW W Hay4yHO-TIOIYJISPHOM
nHGOpMaLMY, MOJYYEHHON M3 pa3IMuHbIX MCTOYHUKOB, KPUTHUYECKH aHAJIU3UPOBATh IHOJIY4aeMyHo
nHpopMaInIo;

OOBSICHATh NPUHLMIMBI JACHCTBUS MallUH, NMPUOOPOB M TEXHUYECKUX YCTPOMCTB, pazavyaTh
yCJIOBHS UX O€30IIaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HM,

IIPUBOAUTH PUMEPHI BKJIAJa POCCUNCKUX U 3apyOexHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MTPOLIECCOB OKPYXKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETUUYECKUE 3HAHUS N0 (DU3MKE B MOBCEIHEBHON >KM3HU JUIsi OOecreyeHUs
0€30I1aCHOCTH MpH OOpaIlleHuu ¢ NpUOOpaMHU M TEXHUYECKUMHU YCTPONCTBAMHM, IJISi COXPaHEHMS
3JI0pOBbsI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MTOBE/ICHUS B OKPYKAIOLIEH Cpeie;

paloTaTh B rpyIIie ¢ BHIIOJHEHUEM Pa3IUUHBIX COLMATBHBIX POJIEH, INTAHUPOBATH pabOTy TPYIIIHI,
palMoHaIBbHO PACHPEeATh 00SI3aHHOCTH U IJIAHWPOBATH JIEATENIbHOCTh B HECTaHIaPTHBIX
CUTYallUsIX, aI€KBaTHO OLICHUBATh BKJIA] KQKJ0TO U3 YIaCTHUKOB I'PYIIIbI B pellIeHUE
paccMaTpuBaeMoi IpoOIeMBbl
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4. TEMATNYECKOE INTAHUPOBAHUE
10 KUIIACC

Ne
n/n

KoaudecTBO 9acoB

HaumenoBanue
pa3iesioB U TeM
MPOrpamMmmbl

Bcero

KoHTpoJbHbIE
padoThI

JlaGopaTopHble
pa6oTbl/
(¢ponTaBLHBIE
IKCNEPUMEHTHI

JuekTpoHHbIe (UG PpOBLIE)
o0pa3oBaTe/ibHbIE pecypChl

Paznea 1. PUBUKA U METO/JIbI HAYUYHOTI'O IIO3HAHUA

duzuka u
11 METO/IbI 5 bubnuotexa [JOK
' HAYYHOTO https://m.edsoo.ru/7f41bf72
IIO3HAHUA
Wroro mo pazueny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 K 2/1
HHEMatIa > / https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 7 2/1
Auraica / https://m.edsoo.ru/7f41bf72
3aKOHBI
bu6moreka [IOK
23 COXPAHCHN B 0 L 1 https://m.edsoo.ru/7f41bf72
MEXaHHKE
Hroro mo pazgeny 18

Pazgen 3. MOJIEKYJIAAPHASA ®U3UKA U TEPMOJINHAMUKA

OcHOBBI
31 MOJIEKYJISPHO- 9 11 bubnuorexa [JOK
' KUHETHYECKOM https://m.edsoo.ru/7f41bf72
TEOPHUH
OCHOBBI bubmuoreka [JOK
3.2 TEPMOAUHAMHUKH 10 1 1/0 https://m.edsoo.ru/7f41bf72
ArperaTHblie
COCTOSIHUS
bubmuoreka [JOK
33 BELLECTEA. > 01 https://m.edsoo.ru/7f41bf72
®azoBbIE
TIePEXOIbI
Hroro no paszneny 24
Paznen 4. DJIEKTPOJIMHAMUKA
bu6mmoreka [JOK
41 UICKTPOCTATHKA 10 01 https://m.edsoo.ru/7f41bf72
4.2 [TocTostHHBIN 12 1 2/1 bubmuoreka [JOK
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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
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

ANMEKTPUICCKUI https://m.edsoo.ru/7f41bf72
ToK. Toku B
pa3IMYHbBIX
cpenmax
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBIIEE
KOJIUYECTBO
YACOB 11O 68 3 oI
IMPOI'PAMME
11 KJIACC
KoauuecTBO yacon
H
Ne ANMEHOBAHE JlabopatopHbie daekTpoHHble (HudpoBbIe)
pa3/iesioB U TeM KonTpoJjbHbIe pa6oTbi/
n/n Bceero oOpa3oBaTe/ibHbIE pecypchl
NporpaMmsl padoThl (ponTanbHbIE
IKCIEPUMEHTHI
Paznen 1. 9JIEKTPOJANHAMUKA
M .
1.1 9;;11:1 T:;aergiﬁax 11 1 3/0 bubmorexa LIOK
' P https://m.edsoo.ru/7f41c97c
VHTYKIIHAS
Hroro mo pazgeny 11
Pa3nen 2. KOJIEBAHU S U BOJIHbBI
M
2.1 mi?aif;?fﬁiie 9 1/1 bubamotexa LIOK
' P https://m.edsoo.ru/7f41c97c
KoJIeOaHMS
M
' P https://m.edsoo.ru/7f41c97c
BOJIHBI
bubmuoreka [JOK
2.3 10 3/0
Onrritka https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBbHOCTH

OCHOBEI
CIIeaJIbHON
3.1
TEOpUU

OTHOCUTCIBHOCTHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 4

Pa3zgen 4. KBAHTOBAS ®PU3UKA

6]
4.1 KBai?gZI;;H 6 Brbmiorexa LIOK
' https://m.edsoo.ru/7f41c97c
OIITUKH
bu6mmorexa [{OK
4.2 4 1
Crpocnue atoma /o https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4. A 1
3 TOMHOE A/po S /o https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15
Pazpen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU
5.1 iﬁeﬁi;n " 7 1 0/2 buommorexa [TOK
' p https://m.edsoo.ru/7f41c97c
acTpou3UKI
Hroro mo pazgeny 7

Paszpen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 O6oo6maromee 4 bu6mmoreka [IOK
' MOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 4
PezepBHOe Bpemst 3
OBIIEE
KOJUMYECTBO
YACOB 11O 08 4 o3
MMPOI'PAMME
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https://m.edsoo.ru/7f41c97c

5. HOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KoauvecTBo yacoB
H3yuye Camocrto DJIeKTPOHHbIE
Ne Tema ypoxa HUE  SITEILHOC KoygTposs| JIaGopaTopHbIe uugpposbIe
n/n TeMbI HA M3yYeHHE  yple padoTsl/ o0pa3oBaTe/ibHbIE
YpPOKe TeMbl | pPadoTbl | (ppOHTAILHBIE pecypcebl
IKCIEPUMEHTHI
Dusuka - — II{{ayKa © 1 bu6nuorexa [JOK
1 NPHpOIE. AYHHbIC https://m.edsoo.ru/ff
METO/IbI MTO3HAHUS 03262
OKPYXKAIOIIEr0 MUPA. -
Ponbs u mecro ¢usuku B
(bOPMHpOBaHUHH . bubnuoreka [JOK
2 COBDEMCHHOM  HayHHOU ! https://m.edsoo.ru/ff
KapTHUHBI MHpa, B 03366
MPaKTUYECKOU -
JIEATEIIbHOCTH JIIOJICH.
Mexannueckoe 1
JBIDKECHHE.
OTHOCUTENBHOCTH Bubmiorexa [[OK
3 MEXHITICECKOTO https://m.edsoo.ru/ff
TIIBIDKECHUS. Cucrema 0c3508
orcuéta.  Tpaekropwus. -
[Iepememenne,
CKOPOCTh, YCKOPEHHE.
PaBHOMepHOE bubnuorexa [JOK
4 MPSIMOJIMHEHHOE 1 https://m.edsoo.ru/ff
IIBUKEHUE. 0c3620
PaBHOYyCKOpEeHHOE
MPSAMOJIMHEUHOE
JIBUKECHHE.
H3yuenue
HepagHOMEPHO20
ogudicenuss ¢ Yevio
onpeoeneHus
\MEHOBEHHOU CKOPOCU. Bubnmorexa [IOK
5 Jlaboparopuas padora 1 1/1 https://m.edsoo.ru/ff
«HMccireqoBaHue 0c3726
COOTHOLICHUSI  MEXKIY I
NyTSIMU,
NPOUICHHBIMU  TEJIOM
3a mocjea0BaTebHbIe
PaBHbIE TNPOMEKYTKHU
BpeMeHH npu
PAaBHOYCKOPEHHOM
ABHKEHUH c
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https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e

HAvYaJbHOM
CKOPOCTEI0, paBHO#
HYJIIO».

CBoOoiHOE najcHue.
YckopeHrne CBOOOHOTO
MmaJaCHUA.

bu6mmoreka [IOK

6 JlaGopaTopnasi pabora 1/0 https://m.edsoo.ru/ff
«H3yuyeHne JABUKEHHSA 0c39cc
TeJa, OpolIEHHOT 0
TOPU30HTAJIbHOY.
KpuBosmnelinoe
NIBIDKEHHUE. UI[BI/I)KCHI/IC BuGmmotexa LIOK
7 Z‘;TepHaHI’HOH ORI TO https://m.edsoo.ru/ff
PYIKHOCTH. Oc3ada
[HenTpOoCTpeMHUTENBHOE
YCKOpEHHE.
[TpunaMn
OTHOCHTEILHOCTH
lanmunes. bubnuorexa [JOK
8 WnepuuanbHbie https://m.edsoo.ru/ff
CHCTEMBI oTcyera. 0c3be8
[TepBsrit 3aKOH
HeroToHa.
Macca  tenma.  Cuna.
[IpunIMn cynepno3uuuu
cun.  Bropow  3akoH
HeioToHa o bu6moreka [IOK
9 MATEPHATHHOH TOUKH. 0/1 https://m.edsoo.ru/ff
Uszyuenue  osudicenus Oc3bes
Opycka no HAKIOHHOU
NJIOCKOCMU.
Tperun 3akon HeroToHa bubnuoreka [JOK
10 TS MaTepHabHBIX https://m.edsoo.ru/ff
TOYEK. 0c3be8
3akoH BCEMHUPHOTO
TSTOTEHHUSL. Cuna
TSOKECTH. [IepBas bubnuoreka [JOK
11 KOCMHYECKasi CKOPOCTb. https://m.edsoo.ru/ff
JIBrxenue 0c3d00
HCKYCCTBEHHBIX
CIYTHUKOB.
Cuna ynpyroctu. 3aKoH
I'yka. Bec Tela.
JlabopaTopHas padora Bbubnuorexa [IOK
12 «HccnenoBanue 1/0 https://m.edsoo.ru/ff
3aBHCHMOCTH CHJI 0c3el8
yHpPYIrocTH,
BO3HHMKAIOIIMX B
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https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18

Npy:KHHE U
pe3MHOBOM  o0pasue,
0T MX AedopManuu».

13

Cuna TPEHHUS.
Koadduuuent rtpenwus.
Cuna  compoTUBIIEHUS
IpU JABWKEHHH Tela B
KHUJIKOCTH WJIH Ta3e.

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0c3f76

14

locTynarensHoE u
BpalaTeabHOE
NMBIDKEHHE  aOCOJIFOTHO
TBEPAOTO Tesa. MoOMEHT
cunbpl. [lnedo  cuibl
YcnoBus ~ paBHOBecCHs
TBEPAOTO Tela.
JladbopaTopnas padora
«HccaenoBanue
YCJOBHH  paBHOBeCHS
TBEPAOTO TeJia,
HMeIIero och
BpAallleHUsI».

1/0

bu6moteka [IOK
https://m.edsoo.ru/ff
0c41a6

15

IMmynbc MarepuanbHOMN
TOYKH, CUCTEMBI
MaTepUaJbHBIX  TOYEK.
Nmnynbec cunibl. 3akoH
COXpAaHEHHUS HMITYJIbCa.
PeakTuBHOE JBHYKEHHE.
HU3zyyenue  abcontommuo
Heynpyecoco  yodapa ¢
NnoMoOWbIo 08yX
OOUHAKOBLIX ~ HUMAHLIX
MasmHUKOS.

0/1

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c43d6

16

PaGota u  MOIIHOCTH
CHUIBI. Kunernueckas
SHEPrus MaTepUATbHON
Toukd. Teopema 00
W3MCHEHHH

KUHETHYECKOI SHEPTHH.

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c4502

17

ITorennmanpHas
SHEprusl. OTEHIMAbHAs
SHEprus YIPYTo
ne(popMUPOBAHHON
MPYKUHBI.
[ToTennmanpHas sHEprus
Tena BOIH3H
MMOBEPXHOCTH 3EMIIH.

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oc461a
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18

IToreHumanbHbIE u
HEINIOTEHLUAJIbHbIE
cunel.  CBsizb  paboTHI
HENOTEHIUAJIbHBIX CUJI C
M3MEHEHHUEM
MEXaHUYECKOU DHEPTUH
CUCTEMBl TeJl. 3aKOH
COXpaHEeHUs
MEXaHUYECKOU YHEPTHUH.

bubnuoreka [IOK
https://m.edsoo.ru/ff
0c478c

19

JlabopaTopHas padora
«HUccnenoBanue CBsI3M
padoTbl CHJTBI c
H3MeHEeHHEeM
MeXaHU4YeCKOoM
JHEPruu TeJ1a HA
npuMepe pacTaKeHUs
PE3UHOBOIO JKI'yTa.

1/0

20

KonrposbHass padora
no teme «Knunemaruka.
JAunnamuka. 3aKoHbI
COXpaHEeHUs B
MEXaHUKe.

bu6moreka [IOK
https://m.edsoo.ru/ff
0cdb74

21

OCHOBHBIE  TOJIOKEHHUS
MOJIEKYJISIPHO-

KUHETUYECKON TEOpHUH.
BbpoyHoBCKOE ABMXKEHHE.

Anddysus.

bu6moreka [IOK
https://m.edsoo.ru/ff
0c4dc2

22

XapakTep HBUXKEHHUS U
B3aMMOJICHCTBUS YaCTHI]
BEILlECTBA. Mopaenu
CTPOCHHS rasos,
KUJKOCTEH M TBEPIBIX
Tell.

23

Macca MOJIEKYJIL.
KonuuectBo BemiecTna.
[TocTosiHHas ABorajpo.

24

TeroBoe  paBHOBecHe.
Temneparypa u €€
U3MEpPEHHUE. [Ikana
temneparyp Llenbcus.

25

WUneanbuerii raz 8 MKT.

OcHoBHOE  ypaBHEHHE
MKT.

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oc4fde

26

IAGcomoTHas

Temieparypa Kak Mepa
CpeaHEd KHUHETHYECKOU
SHEpPruu JBUKECHUS
MOJIEKYIL. YpaBHeHue

Menpgeneena-

0/1

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oc511e
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Knaneipona.
Onpedenenue maccwl
6030yxa 6  KIACCHOU
KOMHaAme HA  OCHO8e
usmepenul 06véma
KOMHAMbl, 0agIeHus U
memnepamypsl  8030yxXa
6 Hell.

3aKkoH JlanpToHAa.
27
T"a30BBIC 3aKOHEIL.
JlabopaTopnasi padora
«HccaenroBanue
3aBHCHMOCTH Me
28 Ay 1/0
napaMeTpamMu
COCTOSIHUSA
a3pe:KeHHOro ra3ay.
M3omporieccrl B
74 eaJ'E»HLE)M raze u ux Bubmaotexa LIOK
29 - Ha (reckoe https://m.edsoo.ru/ff
P 0c570e
MpeACTaBICHUE.
Bryrpennss JHEprus
TepMOJIMHAMUYECKOU
CHUCTEMBI U CIIOCOOBI €€’
n3MeHeHns. KoamuecTBo bubmmorexa LIOK
30 FerTOTEL 'H aGoTa https://m.edsoo.ru/ff
pabora. 0c5952
Buyrpennsis SHEprus
0IHOATOMHOT'O
HAealIbHOTO rasa.
Bunel Temnonepenauu: bu6mmoreka [JOK
31 TEIUIONPOBOAHOCTb, https://m.edsoo.ru/ff
KOHBEKIIHSI, U3JIyYCHHE. 0c5c¢c36
Y nenbHasg TEIUIOEMKOCTD
BemiecTBa. KoimuecTBo
e
Ieﬁﬁggg exate fpu bubnuoreka [JOK
32 penate. 1/0 https://m.edsoo.ru/ff
/AnrabaTHBIM  mpoIiecc.
0chc36
JlaGopaTropHnas padora
«3mMepeHune yaeJbHOM
TEIJI0EMKOCTHY.
IlepBrrit 3aK0H
TE pMo WHAMHKU U €ro Brbmiorexa LOK
33 pMOZ https://m.edsoo.ru/ff
MIPUMEHEHHE K
Ochefc
M30IIPOIECCaM.
HeoOpatumocts
Do SCCOB B IPHDOIC bu6mmoreka [JOK
34 Bliouoﬁ p faxf)ﬁ https://m.edsoo.ru/ff
P 0c6230
TEPMOJAUHAMUKH.
35 Tennosele MAaIIUHbI, bu6mmoreka [JOK
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[IpuHiun pelcTBud U

https://m.edsoo.ru/ff

KT/ TEIUIOBOM 0c600a
MaIITUHBI.
36 Hukn Kapno u ero KITJ.
DKOJIOTHYECKHE
37 poOIeMBbI
TETUIOPHEPTETHKH.
018106111&01111/11/1 YpoK bubnuorexa [JOK
38 DRI 0 https://m.edsoo.ru/ff
¢busmnka. CHOBBI 0c6938
TEPMOTUHAMUKI. -
KonTposbnass pabora
no TeMe bubnuotexa [JOK
39 «MounexyJasipaasi https://m.edsoo.ru/ff
dpusuka. OcHOBBI 0c6a50
TEPMOJTMHAMHKI.
[TapooOpazoBanue "
KOHJICHCAIIHS.
Hcnapenne u KWIICHHE.
V;e;lz:laﬂ ) Tel'IeJ'IOTea bubmmorexa HOK
40 HADOOBbAZOBAHILS https://m.edsoo.ru/ff
POOBD ' 0c63b6
3aBUCUMOCTH
TEMIEpaTypbl  KUIMEHUS
OT JIaBJICHHUSL.
Ab6comoTHas u
OTHOCHUTEJbHAs
BJIQYKHOCTD BO3/yXa. bu6moreka [IOK
41 HacpIteHHbIi nap. 0/1 https://m.edsoo.ru/ff
Hszmepenue 0c64d8
OMHOCUMENbHOU
BILANCHOCMU 8030VXA
Trepnoe TEJIO.
Kpucrannuueckue u
Pt B LOK
42 KpHCTAIIOB Krue https://m.edsoo.ru/ff
' 0c65f0
KPHUCTAILJIBIL.
CoBpeMeHHbIE
MaTepHabl.
IInaBnenue u
KpUCTaJUIU3aLUs. bubnuoreka [IOK
43 VnensHas TEII0Ta https://m.edsoo.ru/ff
TIJIaBJICHUS. 0c6708
Cybnumarusi.
YpaBHEHHE  TEMJIOBOTO bubmmotexa [IOK
44 Sananca https://m.edsoo.ru/ff
' 0c6820
45 OnexTpusanus TENl. bubnuorexa [IOK
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DNEKTPUYECKUH  3apsil.
Ba BHJIA
AIEKTPUUECKUX 3aPsI0B.

https://m.edsoo.ru/ff
Oc6bcc

[IpoBoHMKH,
JUBIEKTPUKU u bubnuorexa [JOK
46 MOJTYITPOBOIHUKHU. 3aKOH https://m.edsoo.ru/ff
COXpaHEHHUSI Oc6bcc
AIEKTPUUECKOTO 3aps/ia.
B3anmoneucrsue
3apsnoB. 3akoH Kymona. bubnuorexa [JOK
47 Toueunsr https://m.edsoo.ru/ff
AMEKTPUICCKUH  3apsijl. Oc6beed
DIEKTPUUYECKOE TI0JIE.
Hanpsxénnocts
ANEKTPUYECKOTO  TIOJISL. bubnuotexa [JOK
48 [TpuHIUT CyTepPIO3HIIUT https://m.edsoo.ru/ff
AIIEKTPUUYCCKUX  TIOJICH. Oc6df2
JIvHuM HANIPSKEHHOCTH.
Pabora e Bu6morexa [JOK
49 JICKTPOCTATHHCCKOTO https://m.edsoo.ru/ff
TOJIA. TloTenmua.
0c6f00
Pa3zHocTh MOTEHIIHAIIOB.
[IpoBoaHMKH u
JUBIEKTPUKHU B bu6moreka [IOK
50 AIIEKTPOCTATUYECKOM https://m.edsoo.ru/ff
nose. Judnexrpudeckas 0c7018
MIPOHUIIAEMOCTb.
DIIEKTPOEMKOCT.
Konnencarop. Bbubnuorexa IIOK
51 Hszmepenue 0/1 https://m.edsoo.ru/ff
9NeKMPOEMKOCIU 0c7126
KOHOeHcamopa.
DIIEKTPOEMKOCTh Bubnorexa [IOK
52 gﬂOCKOFO KOTICHCaTopa. https://m.edsoo.ru/ff
HEprus 3apsKEHHOTO 0c72c0
KOHJICHCATOPA. -
Pemenue 3amau mo teme
53 «Pacuer )
ANEKTPOEMKOCTH
KOHJIEHCATOPay.
[IpuHiMn newcTBus U
MIPUMEHECHHE
KOH/JIEHCAaTOPOB,
54 KOMHMPOBAIILHOTO
amnmapara, CTpYHHOTO
MpUHTEpA.
DneKkTpocTaTu4ecKas
3allMTA. 3a3zeMieHue
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AIIEKTPONPUOOPOB.

DNeKTpUYECKU TOK,

yCIOBUS ero

CYIIIECTBOBAHMSL.
95 [Tocrostuueiii Tok. Cuia

TOKA. Hanpsioxenue.

ComnpotuBienue. 3akoH

OmMa Jy1st yJacTKa LEeTH.

ITocnenoBarennHOE,

napajuiesibHOE,

CMEIIAaHHOE COC/JIMHEHUE

MIPOBOTHUKOB. bubnuotexa [JOK
56 JlaGopaTtopHnasi pa6ora 1/0 https://m.edsoo.ru/ff

«HA3yuenue 0c7410

CMENIAHHOT O

CoeMHEeHUsI

PE3UCTOPOBY.

Pabota wu ™MomHOCTH

AIEKTPUYECKOTO  TOKA. bubnuorexa [JOK
57 3akon Jxoymns-Jlenna. https://m.edsoo.ru/ff

MormHOoCTh 0c7838

IEKTPUICCKOTO TOKA.

DIIEKTPOABMIKYIIAs CUila

u BHYTpEHHEE

COMPOTHBIICHUE

HWCTOYHMKA TOKAa. 3aKOH

OmMma TUIS MOJIHOM

(3aMKHYTOH) bubnuorexa [JOK
58 DIIEKTPUYCCKOH  IICTIH. 1/0 https://m.edsoo.ru/ff

KopoTkoe 3ambIkaHme. Oc7ae0

JlaboparopHasi pabora

«H3mepenne AC

HCTOYHUKA TOKA U ero

BHYTPEHHEro

CONMPOTHBJIEHUSD).

DNeKTpOHHas

MPOBOJUMOCThL TBEPJIBIX

METaJIOB. 3aBUCUMOCTH
59 COTIPOTHUBIICHUS

METaJJIOB oT

TEMIEPATYPHI.

CBepXIpoBOJIUMOCTb.

DNeKTpuuecKud TOK B
60 BaKyyMe. CsoncrBa

AIIEKTPOHHBIX IMYYKOB.

lgoogc ﬂiﬁf{zﬂﬂHHKH’ HE bu6mmoreka [JOK
61 HDHMeCHaS https://m.edsoo.ru/ff

P Oc84ae

MIPOBOIMMOCTb.
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CaoucrBa p—n-
nepexo/a.
[TosmynnpoBOAHUKOBBIE
IpUOOPBHIL.
DNEeKTPUYECKUH TOK B
pacTBOpax M pacIiaBax
AIIEKTPOJIUTOB. 1 G LOK
UOJIMOTEKA
62 DUEKTPOIIHTHECKAS 0/1 https://m.edsoo.ru/ff
TTUCCOITUAITHS. 0c82ba
INEKTPOIH3. =
Habnwooenue
91eKmMpOonU3a.
DNEeKTPUYECKUH TOK B
léa;;);;:TOﬂTeanLIH“ Hu bubmaorexa [IOK
63 . 1 https://m.edsoo.ru/ff
HECaMOCTOSITSIIbHBIN
Oc84ae
paszpsm. Monnus.
[lna3ma.
DIIEKTPUYECKHE
npuOoOpsl U yCTpOHCTBa 1 bubnuoreka [JOK
64 M UX [paKTHYECKOe https://m.edsoo.ru/ff
npuMenenue. I[IpaBuia 0c86fc
TEXHUKH 0€30MaCHOCTH.
. bu6moreka [IOK
65 Sgggﬁ;f;gMHKapoK 1 https://m.edsoo.ru/ff
' 0c88he
KonTpoabHast pabdora
no TemMe
«JIeKTPOCTATHKA. bubnuoreka [JOK
66 IMocTostHHBIH 1 https://m.edsoo.ru/ff
IEKTPUYECKHHA  TOK. Oc8a8a
Toku B PpasIUYHBIX
cpeaax».
. bubmuoreka [JOK
67 Obobmarommmii ypox o 1 https://m.edsoo.ru/ff
temam 10 knacca.
0c8c56
. bubmuoreka [JOK
68 OGobmasommii ypox o 1 https://m.edsoo.ru/ff
temam 10 knacca.
Oc8f6e
OBHIEE KOJIMYECTBO 34 o/7
YACOB 11O MTPOTPAMME 34
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11 KUIACC

KoaudecTBo 4acoB

DJIeKTPOHHbIE
JlaGopaTopHble
Ne Kourpoan uugposbie
Tema ypoka padoTsl/
n/n Bcero HbIE o0pa3oBaTejibHbIE
(ppoHTAIBLHBIE
padoTsI pecypchl
IKCIEPUMEHTHI
[TocTosIHHBIE ~MarHUTBI H WX
B3aUMOJEHCTBHE. MaruutHoe bubmoreka [IOK
1 noJe. Bekrop MarHMTHOM 1 https://m.edsoo.ru/ff0
UHAYKIUU. JlMHMM  MarHUTHOM c9778
WHYKIINH.
MaruuTHOE TOJI€ MPOBOJAHUKA C BuGmiorexa [IOK
2 TOKOM. Onerr dpcrena, 1 https://m.edsoo.ru/ff0
B3anmoselicTBue MPOBOJIHUKOB C
c98fe
TOKOM.
JIaGopaTopHnas pabora bubimoreka [LIOK
3 «M3yyeHue MArHMTHOIO MOJS 1 1/0 https://m.edsoo.ru/ff0
KATYIIKH € TOKOM. c98fe
JlelicTBME€ MarHuUTHOTO TOJISI Ha
NMpOBOJHUK ¢  TokoMm. Cuna Bu6miorexa [IOK
4 Ammnepa. JlabopaTopuas p abora 1 1/0 https://m.edsoo.ru/ff0
«HUccnenoBanue aelicTBUS £9ac0
NOCTOSIHHOT O MATHUTA Ha I
PAMKY C TOKOM).
JleiicTBue MarHMTHOTO IIOJS Ha Bubmorexa [IOK
5 JIBIKYILYIOCA 3apADKCHHYIO 1 https://m.edsoo.ru/ff0
gactuiyy. Cuna Jlopenna. Pabora codf4
cuinbl JlopeHiia. B
DNeKTpOMarHUTHasT ~ WHJIYKIIHSL.
[Totok BEKTOpa MAarHUTHOM
6 uaaykiupu.  DJC  MHIYKIMW. 1
3aKoH 3JIEKTPOMAarHUTHOM
unaykuuu Papanes.
BuxpeBoe anekrpuueckoe IoJie.
DNEKTPOABUKYIIA cuiia
WHIYKIIUH B MPOBOJIHHUKE,
JABWKYLIEMCST TIOCTYIATelIbHO B bubuorexa [IOK
7 OJJHOPOJIHOM MAarHWTHOM TIOJIE. 1 1/0 https://m.edsoo.ru/ff0
IIpaBuno Jlenua. JlaGopaTopHas cal50
pabora «HUccienoBanue
sIBJICHUS 3JIEKTPOMATHUTHOM
HHIYKIIUID.
NHAYKTUBHOCTE. SIBnenue Bu6uorexa [JOK
8 CaMOMHYKIMH. oAC 1 https://m.edsoo.ru/ff0
CaMOMH/IYKIIMH. DOHeprus 2600
MarHUTHOTO TIOJiI KATYIIKH C -
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TOKOM. DJIEKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpOWCTBA M UX

MIPUMCHCHHE: MOCTOSTHHBIC
9 MarHuTHI, AJIEKTPOMArHUTHI,
AJIEKTPOABUTATENb,  YCKOPHUTEIU
JJIEMEHTAPHBIX YJaCTHII,
WHIYKIIMOHHAS TICYb.
O60o6maromuii ypok «MarauTHoe bubmmnorexa IIOK
10 noue. DIeKTPOMAarHUTHAs https://m.edso0.ru/ffo
WHIYKIASD). cab82
KoutposabHas paGora mo Teme Bu6miorexa [JOK
11 «Marnurnoe foJe. https://m.edsoo.ru/ff0
DJIeKTPOMArHUTHAasI
HHIYKITUSD. cads58
CBoboaHbIE MEXaHUYECKHe
KoneGaHus. ["apMoHHYecKHe bub6mmorexa IIOK
12 KOJIe0aHus. VpaBHeHnE https://m.edso0.ru/ffo
TapMOHHYECKHUX KOJIEOaHUI. caf06
[IpeBpanienue sHEpruy.
JlabopaTopHasn pabora
«HUccsenoBanue  3aBUCHUMOCTH
13 nepuoga MajblX  KoJedaHuii 1/0
rpy3a Ha HUTH OT UVIMHBI HUTH H
Macchbl rpy3a».
KomnebaTenbHblii KOHTYP.
CBOOO/IHBIE ~ DJIEKTPOMAarHUTHbBIE
KOJIeOaHus B AOCAUTEHOM Bu6maorexa LIOK
14 KA(;H;?FT;;I’HOM Koﬁg(p;' https://m.edsoo.ru/ff0
MEXaHUYECKUMU 211 cb820
AJIEKTPOMArHUTHBIMU
KOJICOAaHUSIMHU.
dopmyna Tomcona. 3aKkoH Bu6muorexa LIOK
15 COXPAHCHITA HCPTIH i https://m.eds00.ru/ff0
uaeanbHOM K0JIe0aTeIbHOM
KOHTYpE. chdca
[IpencraBienne o 3aTyXaroUIuX
KoJIeOaHUsX. BrinyxaeHnbie bubnuorexa [IOK
16 MEXaHUYCCKUE KoJIeOaHusI. https://m.edsoo.ru/ff0
Pe3onanc. BrinyxneHHbIe cbb86
ANIEKTPOMArHUTHBIE KOJIEOAHNUS.
IIepemeHHbBIN TOK.
CI/IHyC(l)\I/I/I,HaJ'ILHbII/I TIePEeMEHHBIN BuGmmorexa [OK
17 EZ; OHIE;C;;HT TCpEMEHHOTO 0/1 https://m.edsoo.ru/ff0
a. YIIHOE u chd34
JCUCTBYIOIIEE 3HAYCHHE CHIIBI
TOKa u HaMPsKECHUS.
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Hccneoosanue nepemenHoz0
MOKA 8 Yenu u3 noCie008aAmenbHO
COCOUHEHHBIX KOHOeHcamopa,
KAmMywKu 1 pe3ucmopa.

Tpancdopmarop. IlpousBoacrtso,

18 nepegaya u norpebieHue

AIEKTPUYECKON SHEPIHUU.

YCTpOUCTBO M IPAKTUYECKOE BuGmorexa [IOK
19 | MPMMCHCHHMC = SJCKIPHHCCKOTO https://m.eds00.ru/ff0

3BOHKa, IEHEPATOpa MEPEMEHHOTO 324

TOKa, TUHUHN AJIEKTpoIepeaay. DR

OKOJIOTUYECKHE  PHUCKH  TpHU

MPOU3BOJICTBE  DJEKTPOIHEPTHUH.
20 Kynerypa UCIIOJIb30BaHUS

BJIEKTPOSHEPTUUA B TOBCEIHEBHOW

KU3HH.

MexaHW4ecKue BOJIHBI, YCIOBHS

PacIpOCTpaHEeHHS.. Tepuoy. bubimoreka [LIOK
21 CKOpOCTb  pactpoCTPaHEHHS U https://m.edsoo.ru/ff0

JnuHa BoaHbL.  [lomepeunble u ccab4

PO JIOJIEHBIC BOJTHEI.

3ByK. CkopocTh 3ByKa. bubimoreka [LIOK
22 I'poMKOCTh 3ByKa. BricoTa TOHA. https://m.edsoo.ru/ff0

TemOp 3ByKa. cccOc

DJIEKTPOMAarHuTHbIE BOJIHBI, MX bubimoreka [LIOK
23 cBoMCTBAa M CKOpocTh. Illkama https://m.edsoo.ru/ff0

3JIEKTPOMArHUTHBIX BOJIH. ccfed

[TpuHIHIBI paanoCBs3U u

TeneBuaeHus. PaszButue cpencts

CBSI3H. Paguonoxarus.

DNEeKTPOMarHUTHOE 3arpsi3HEHue

OKpy’Karolen cpenpl.
24 TexHuueckue  ycTpoilcTBa |

MIPaKTHYECKOe MIPUMEHEHHUE:

MY3BIKaJIbHbBIE WHCTPYMEHTHI,

yIbTPa3BYKOBasi JIMAarHOCTHKA B

TEXHHKE U MEIUIMHe, pajap,

paauoNpUEMHUK, TEJIeBU30D,

anTeHHa, Tenedon, CBU-neus.

bu6mmoreka [JOK

25 Kontpoannas pabora https://m.edsoo.ru/ff0

«Kosie0aHusi M BOJTHBD».

cc6f8

[Ipssmonunerinoe Bu6uorexa [JOK
26 paclipocTpatiehme cpera 5 https://m.edsoo.ru/ff0

oJHOpoaHOM cpene. ToueuHbli cd350

WCTOYHUK cBeTa. JIyd cBeTa. e
27 Orpa)keHWe  CBETAa.  3aKOHBI Bubnuioreka [IOK
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oTpaxxeHusa cBera. [loctpoenue
n300paXeHUH B INIOCKOM 3€pKaje.

https://m.edsoo.ru/ff0
cd4e0

IIpenomuienne  ceera. IlosHoE

bubnuoreka [IOK
28 BHYTPCHHEE OTPAKCHHC. https://m.edsoo.ru/ff0
[IpenenbHbl  yroa  IOJIHOTO cd7f6
BHYTPEHHETO OTPAKCHHUS. =
JIaGopaTopuas pabora bubimoreka LIOK
29 «M3mepenne noKazaTeJsi 1/0 https://m.edso0.ru/ffo
NMPEJIOMJICHHUS CTEKJIa. cd67a
JInH3bL } [locTpoenune Bu6miorexa [JOK
30 H3O6p%)KGHHH B nmn3e. opmyna https://m.edsoo.ru/ff0
TOHKOW  JIMH3BL.  YBEIUYCHHE
cddle
JIUH3BI.
JlabopaTopHasn pabora
31 «HUccnenoBanue CBOWiCTB 1/0
H300paKeHUil B JIMH3aX».
Hucnepcusi  cBeta.  CIOXHBIN
coctaB Oemoro cmera. llger.
32 JIaGopaTopHnas pabora 1/0
«Haobaonenune AUCIIEPCUH
CBETaY.
Uurepdepertus CBETA. bubsmmoreka [LIOK
33 Judpakums CBETA. https://m.edsoo.ru/ff0
JudpakunonHas pemérka. ced22
bu6moreka [IOK
34 gggﬂepzzgocm CBCTOBBIX  BOIH. https://m.edsoo.ru/ff0
pU3aIys CBETa. cfoze
Onrtuueckue npuOOPHI "
35 YCTPOMCTBA, YCIIOBUS ux
0€3011aCHOTO IIPUMCHEHUSI.
I'panub! ) MPUMEHUMOCTH Bu6morexa LIOK
36 iacciriecion MEXAHHIIH. https://m.eds00.ru/ff0
[Toctynarel crieUaIbHOU TEOPUU cf362
OTHOCHTEJIbHOCTH. -
OTHOCHUTENBHOCTD bubanoreka LIOK
37 OJHOBPEMEHHOCTH.  3aMeICHHE https://m.edsoo.ru/ff0
BPEMEHHU M COKPAIICHUE JITHHBI. cfa42
Jneprad u MMILYJIbC bubnuorexa [IOK
38 PEATHBUCTCKOH HaCTHLBL. Cas3b https://m.edsoo.ru/ffo
MacChl C SHEPTUEH U HMITYIIbCOM.
cfc68
DHeprusi NOKosl.
Konrtpoabnasi pagora «Onruka. bubnnoreka IIOK
39 OCHOBBI CHENHUAJILHON TeOpHH https://m.edsoo.ru/ffo
OTHOCUTEJIbHOCTI. cf6f0
40 ®oronbl.  ®opmyna  [lmanka. bubnnoreka LIOK

DHeprus 1 UMITYJIbC POTOHA.

https://m.edsoo.ru/ff0
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https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

cfelb

OTkpblTHE U HCCIEOBaHUE

bubmuoreka [IOK

41 dorospdexra. Ompbiter A, T https://m.edsoo.ru/ff0
CroueroBa. cffca
3aKoHBI ] (bOT(jB(b(beKTa. BuGanorexa [IOK
42 VpaBueHue - JuHmITeHHa UL https://m.edsoo.ru/ff0
doTorddekra. «Kpachas 40156
rpanuna» Gorosdpdexra. -
JlaBnenne ceera. Omwrter I1. H. bubimoreka LIOK
43 JlebeneBa. XuMHUUECKOe JIEUCTBUE https://m.edso0.ru/ff0
CBeTa. d04a6
TexHuueckue  ycTpoWcTBa M
44 MPAKTUYECKOE MIPUMEHEHUE:
($hoTO3IEMEHT, ¢doTonaTyuk,
coJIHeUHas OaTapesi, CBETOUO.
bu6moreka [IOK
45 Pemenne  samas Jio Teme https://m.edsoo.ru/ff0
«7eMEHTBI KBAHTOBOW OTITHKI.
do302
Mopens aroma TomcoHa. OmBITEI Bubmiorexa [IOK
46 Peseppopaa mo  paccesnmio  a- https://m.edsoo.ru/ff0
yactull. [lmanerapHas Mozenb
dodila
aToma.
bu6moreka [IOK
47 IMocrynate! Bopa. https://m.edsoo.ru/ff0
dOafa
N3nyuenne u HOTJIOIIEHNE
(hOTOHOB TpH TMepexojie aToma ¢
OJHOTO ypOBHSI JHEPruM Ha bubnuoreka [JOK
48 JPYroii. Buibr CIIEKTPOB. 1/0 https://m.edsoo.ru/ff0
JlabopaTopHasn pabora dOafa
«Hao0ronenue JUHEeHYATOro
CIIEKTPa».
BonHoBBIE  CBOHMCTBAa  YacTHII.
Bounsl e bpowumns.
KopnyckynspHo-BomHOBOW
Tyaan3M. CrioHTaHHOE u Bu6miorexa [[OK
49 BBIHYAUICHHOC M3J1yHeHue. https://m.edsoo.ru/ff0
Texuuyeckne  ycTpoiictBa U d0cas
MPaKTHIECKOe MIPUMEHEHUE: —
CHEKTPaTbHBIN aHaju3
(cmexTpockom), Ja3ep, KBaHTOBBII
KOMIIBIOTED.
OTtkpbiTHE PaMOaKTUBHOCTH. Bu6uorexa LIOK
50 OnbITs! Pesepdopra 1o https://m.edsoo.ru/ff0
OTIPENIETICHULO cocTaBa

PAANOAKTUBHOI'O U3JTYUCHUS

dofd2
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https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2

51

CpouctBa anbda-, Oera-, raMma-
HU3IIYYEHHUS. Bnusinue
pPaIMOAaKTUBHOCTH  HA  JKUBBIC
OpPTaHU3MBI.

52

OTKpbITHE TPOTOHA U HEWTPOHA.
N3ortomsr. Anbda-pacnay.
ONEKTPOHHBI ¥  TO3UTPOHHBIN
Oera-pacmaj. ['amma-uznydeHue.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0
d1162

53

DHeprusi CBsSI3U HYKJIOHOB B SIJIpe.
Snepupie  peakuuu.  SAnepHBIA
peakTop. [TpoGnemsr,
MEePCIIEKTUBHI, JKOJIOTUYECKHE
ACIIEKTHhI IEPHOU SHEPTETUKHU.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0
d1356

54

DneMeHTapHbIe YaCTHIIBI.
OTkpbITHE TIO3UTpPOHA. MeToapbl
HaOMIOJIEHUS UM pEerucTpaluu
AJIEMEHTAPHBIX YaCTHII.
JlabopaTopHasn pabora
HccaenoBanue TpPeKOB YaCTHIX
(o roroBbIM oTorpadusim).
DyHIaMEHTAIbHBIE
B3aMOJICUCTBUS. EnmunctBo
(bu3znyecKou KapTUHbBI MHUpA.

1/0

bu6moreka [IOK
https://m.edsoo.ru/ff0
d0e38

55

DTtansl pa3BUTHS
actpoHomMuu. [IpuknagHoe u
MHPOBO33PEHUECKOE 3HAYCHHE
acTpoHOMuUH. Bug  3BE31HOTO
Heba. CosBe3nusi, SIPKUE 3BE3IBI,
IUIAHETHI, NX BUAUMOC JIBIKCHHE.
ComnHeuHas CHCTEMa.
Habnwoenuss ~ nesoopyicénnvim
2Na30M c UCNONIL308AHUCM
KOMNbIOMEPHBIX NPUTLONCEHULL 0I5
onpeoeneHus NO0JHCEHUS
HebecHbix 00vexmos Ha
KOHKpemHylo  0amy: OCHOBHble
co3ge3ous CegepHoz2o nonyuiapust
U ApKue 36¢300l.

0/1

56

Conuie. ComHeuHas akTUBHOCTD.
Ucrounuk osHeprum ConHua u
3BE3I.

57

3BE3 b1, ux OCHOBHbBIE
XapaKTePUCTUKH. [wnarpamma
«CTIEKTPAIIbHBIN KJacc -
CBETUMOCTB». 3BE3IBI TJIABHOU
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https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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MOCJIe0BATEIBHOCTH.
3aBHUCHUMOCTh «Macca -
CBETHUMOCTB» I 3BE3J] I'JIaBHOM
MOCJIe0BATEIBHOCTH.
Buyrpennee crpoeHue  3BE3N.
CoBpemMeHHbIE TPEJCTaBICHUS O
MPOUCXOKACHUM W SBOJIOLUU
ConHua ® 3BE31. OTalbl KH3HHU
3BE3/I.

58

Mneunsir  Ilyrp  —  Hama
lNamakTuka. [lonoxenune u
nerxkenre Cosana B ['amakrtuke.
lNamaktukn. YepHble AbIpBI B
sapax TajakTuk. Habnwooenus 6
meneckon Jlynwi, nianem,
Mneynozco Ilymu.

0/1

59

Bcenennas. 3akon  XaOb6na.
Pazberanne ramaktuk. Teopus
bosemoro B3peBa. PenmnkroBoe
W3ITy4YCHHE. Macmrabnas
CTPYKTypa Bcenennoi.
MeraranakTuka.

60

Hepemennsie POOJIEMBI
aACTPOHOMHH.

61

KonTpoabHast padora
«JJieMeHTbl  aCTPOHOMHH H
acTpopusuKmy.

62

O6o0maromuii YPOK. Poin
¢bu3uKM W acCTPOHOMHUU B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIMAIBLHOU H
ITUYECKON cdepax AesATeIbHOCTH
YeJI0BEeKa.

63

O6o6maromuii  ypok. Pomp u
MecTo (DU3MKHM U acCTPOHOMUU B
COBPEMEHHON HAay4YHON KapTUHE
MHUpa.

64

O06001aronun YPOK. Poie
¢buznueckoit TEOpUHn B
(hopMHUpOBaHUH TIPEICTABICHUHA O
(buznueckoil KapTHuHE MUPA.

65

O6oOmaromuit ~ ypok.  Mecto
¢u3MUecCKOl KapTHHBI MHUpa B
obmeM  psoy — COBPEMEHHBIX
€CTECTBEHHO-HayYHBIX
NIPEICTAaBICHUHN O TIPUPOJIE.

66

MarunutHoe moJie.
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DNIeKTpOMarHuTHasE WHTYKITHSL.

67 Ontuka. OCHOBBI CIIEIMAIIBLHOM 1
TEOPUU OTHOCUTEILHOCTH.
bubnuoreka [IOK
68 iia}g:;;jm E)I:zzma’ JIeMEHTEI 1 https://m.edsoo.ru/ff0
p podu3HKH. d1784
OBIIEE KOJIMYECTBO YACOB 68 9/3

1O ITPOI'PAMME
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1.

6. YHEBHO-METOINYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA
1.

®dusuka. 10 xiace: ydeOHUK aisi oOmieoOpazoBar. opraHusaiumii: 0a30Bblii U yrayon. ypoBHu/
4. Mskumes, b.b. byxoBues, H.H. Corckuii; mon pen. H.A. IlappentseBoii. — M.:
[Tpocsemenue, 2023

®dwusuka. 11 wimacc: yaeOHHMK [uIs 00IecoOpa3oBar. opraHu3aiuii: 0a30BbIii W yriy0sa. ypoBHH/
I'.51. Msxumes, b.b. byxoBues, B.M. Uapyrun B.M.; nox penakmueit H.A. ITappentseBoii. — M.:
[Tpoceemenue, 2022

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

®dwusuka. 10 ximacc: yueOHHMK Juiss 00IeoOpa3oBar. opraHu3anuii: 0a30BbIii U yriy0sa. ypoBHH/
4. Mskumes, b.b. byxosues, H.H. Corckuii; mox pen. H.A. IlapdpentseBoii. — M.:
[Tpoceemenue, 2023

®dwusuka. 11 xmacc: yaeOHHMK [uis 00IIecoOpa3oBar. opraHu3aiyii: 0a30BbIii W yriy0sa. ypoBHH/
I'.4. Msxuwes, b.b. Byxosies, B.M. YUapyrun B.M.; non penakuueit H.A. ITapdentreBoil. — M.:
[Mpoceemenue, 2022

Caypos 0. A. ®uszuka. [loypounsie pazpadotku. 10 kiacc: mocobue st 001eoOpa3oBar.
opranm3anui. — 3-e u3j., nepepad. — M.: [Ipocsemenne, 2015

Caypos 1O. A. ®uszuka. [loypounsie papadoTku. 1 1kmacc: mocobue myst obmeodpazoBar.
opranuzamuii. — 4-e uz., nom. — M.: IIpocBemenue, 2017

[TapdentreBa H.A. Coopauk 3amau o ¢usuke. 10-11 xmaccel: yuaed. mocodue st
obmeoOpaszoBat. opranmu3ainuii. — M: I[Ipocsemnienne, 2023

Eprotkun E.C., Eptorkuna C.I'. ®uszuka. CamocTosiTeIbHbIE M KOHTPOJIbHBIE U paboThl. 10 Kiacc:
yue0. mocobue st 001eoOpazoBar. opranu3amuii: 6a3oBbIi U yriyosa. ypoBHUA. — M:
[Ipocsemienue, 2023

Eprotkun E.C., Eprorkuna C.I'. ®uszuka. CaMmoCTOATEIbHBIE U KOHTPOJIbHBIC U padoThI. 11 Kiacc:
y4ae0. mocobue st 00meoOpa3oBar. opraHu3anuii: 0a30BbIi U yray0i. YpoBHU. — M:
[Ipocsemienue, 2020

[TapdentreBa H.A. ®usuka. 10 kinacc: yued. mocodue s odmeodpa3oBar. opraHu3aiui.
Terpanp 1 mabopatopHbIX paboT. ba3oBwlii u yrayoneHHsi ypoBHU. — M.: [IpocBemenue, 2023
[TapdentreBa H.A. ®usuka. 11 knacc: yueb. mocobue st o0mieodpazoBar. opraHu3ariii.
Terpanp 1 mabopatopHbIX paboT. ba3oBbIii U yriayOneHHBIN YPOBHU. — 8-€ u3ll. — M.:
[Ipoceemienue, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuorexa [JOK
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7. JJAUCT BHECEHMS U3SMEHEHUI

Hara o
XKypHaIy, KOraa
ObLiIa cliejiaHa
KOPPEKTHPOBKA

Howmepa ypoxos,
KOTOpbIE ObLITH
WHTETPUPOBAHBI

Tema ypoxa,
KOTOpasi cTaja
110CJIe
HWHTCIrpaliun

OcHoBanue WA
KOPPEKTUPOBKHU

IToamuce
3aMECTHUTEIIS
JIMPEKTOPA MO
YBP
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