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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mno ¢usuke 0a30BOro ypoBHS Ha YpOBHE CPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUM U TpeOOBaHUM K pe3ysibTaTaM
OCBOEHHMSI OCHOBHOHM 00pa30oBaTeIbHON MporpaMmsl, npeacraBieHHbix B @I'OC
COO, a takxe ¢ yuéroM deaepanbHOl pabouell MporpaMMbl BOCTIUTAHHUS H
KOHIIETIIMK TIpernoiaBanus yueoHoro npeamera «dusuka» B 00pa3oBaTesbHbIX
OpraHU3aAUAX Poccuiickoi denepanuu, peanu3yoImx OCHOBHEIE
oOpazoBareNbHbIE MPOTPAMMBI.

Copepxanue mporpamMmbl 1Mo (U3UKE HaMpaBiIeHO Ha (POPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOyvaronuxcss 10-11 kmaccoB npu
oOyueHMn uX (@u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
HesTeNIbHOCTHOTO — moaxoxa. [Iporpamma 1o  ¢u3MKE  COOTBETCTBYET
tpeboBanusiMm OI'OC COO Kk miuaHUpyeMbIM JUYHOCTHBIM, MPEIMETHBIM H
METaIpeAMETHBIM pe3yJIbTaTaM OOYyYEHHs], @ TAK)XKE YUYUTHIBAET HEOOXOIUMOCTb
pealiv3allud  MEXNPEIMETHBIX CBsI3e (U3UKM C €CTECTBEHHO-HAyYHBIMU
yuyeOHBIMU TpeAMeTaMu. B Hell ompenenstoTcss OCHOBHBIE L€ H3YYEHHs
(u3MKKM Ha YpOBHE CpelHEro oOUIero oopa3oBaHus, IIAHUPYEMBbIE PE3YIbTATh
OCBOCHHMS Kypca (DU3MKU: JUYHOCTHBIE, METalpeAMETHbIE, NpPEeIMETHbIE (Ha
0a30BOM YpOBHE).

[IporpamMma no (pu3sMKe BKIIOYAET:

e IUIAaHMpPYEMbIE€ pe3ylbTaTbl OCBOCHHUS Kypca (QU3MKM Ha 0a30BOM

YpOBHE, B TOM YHCJIE€ TPEAMETHBIE PE3YJILTATHI IO F0JIaM 00YUYEHUS;

e coJiepKaHu€ yuyeOHOTO npeamMeTa « Pu3uKay Mo rojaam oOy4eHusl.

®u3nka Kak Hayka O HamboJiee OOIIMX 3aKOHax MPUPOJbI, BBICTyIas B
KayecTBe y4eOHOro mpeaMera B WIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B
cucteMy 3HaHHM 00 okpyxatomeM wmupe. [IkoapHBIM Kypc GU3UKH —
CUCTEMOOOpa3yloOmMi  JJi1  €CTECTBEHHO-HAYYHbIX YYEOHBIX MPEIMETOB,
MOCKOJIBKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB M SIBJICHUIA,
U3y4aeMbIX XHUMHEH, Ouojoruer, usmueckoil reorpadueii M acTpOHOMHUCH.
Hcnonp30BaHne M aKTHUBHOE NpPUMEHEHUE (PU3NYECKUX 3HAaHUN OIpenesnseT
XapakTep M pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTMH B cdepe DHEPreTUKH,
TPaHCIIOPTa, OCBOCHHSI KOCMOCA, MOJyYeHHs] HOBBIX MAaTE€pPUAJIOB C 33JaHHBIMU
CBOMCTBaMH U Jpyrux. W3yueHue QU3UKUM BHOCUT OCHOBHOW BKJIAJ B
(GopMupOBaHHE €CTECTBEHHO-HAYYHOM KapTUHbI MHpa OOy4YaroIIHUXcs, B
(dopMupoBaHHe yMEHUIl TPUMEHATh HAy4YHBIH METOJ TO3HAHWUS IpH
BBINIOJIHEHUU UMHU Y4E€OHBIX HCCIIEJOBAaHUM.



B ocHOBY kypca (usukm st ypoBHS CpeaHEro oOmiero oopa3oBaHUs
MOJIOKEH PSJ WASH, KOTOPbIE MOXKHO paccMaTpHBaTh KaK TPUHIIMAIBI €TO0
MTOCTPOCHHUS.

Hoes yerocmnocmu. B COOTBETCTBUM C HEW KypC SIBJISICTCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3liejoB (PU3UKH, BKIHOYAECT
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (DU3HKH.

Hoes eenepanuzayuu. B COOTBETCTBHM C HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qusnueckux Teopuid. Benmymmm B Kypce sBisercs
dbopMHpoOBaHUE MPECTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
noJie.

Hoesn ecymanumapuzayuu. E€ peanusanusi mpeanosiaraeT HCHOIb30BaHUE
T'YMaHHTAPHOTO MOTCHITMAIA (PU3NIECKON HAYKH, OCMBICIICHUE CBS3U PAa3BUTHUS
bu3uKM ¢ pa3BUTHEM OOIIEeCTBa, a TaKkKE C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U KOJIOTHUYECKUMU TTpoOIeMamu.

Hoess npuxnaonoti uanpasnennocmu. Kypc ¢GuU3UMKM npearnonaraet
3HAKOMCTBO C INHPOKUM KPYIrOM TEXHHYECKMX H TEXHOJOTHYCCKUX
MIPUJIOKEHUN U3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanvsyercs TOCPEICTBOM BBEACHHUS JJIEMEHTOB
CoJIepKaHUs, TOCBSIMIEHHBIX HSKOJIOTMUYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJOTHH, a TaKKe OO0CYKICHHUS
mpoOjeM  palMOHAJIBLHOTO  TPHUPOJOIOJB30BAHUS W DKOJOTHYECCKOM
0€301MacHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (PU3MKH Ha ypOBHE CPEHEro 0OIIero
oOpasoBanus sBIAIOTCS Pusnyeckue Teopuu (hopMupoBaHue MPEaACTABICHUNA O
CTPYKTYpE MTOCTPOCHUS (PU3UICCKON TeOpHH, POu (PyHIaMEHTAIbHBIX 3aKOHOB
U TPUHIIMIIOB B COBPEMCHHBIX TPEJCTABICHUSAX O TMPHUPOJE, TpaHHUIAX
NPUMEHUMOCTH TEOPHUH, JJIA OINMCAaHUA €CTECTBEHHO-HAYYHBIX SIBJICHUNA W
IIPOIICCCOB).

CHCTeMHO- e TETPHOCTHBIN TTOIX0/T B Kypce (PH3UKH peaanu3yeTcs IPexKIe
BCETO 3a CYET OpraHU3AIMH YKCIIEPUMEHTATBLHON AEATEILHOCTH 00YJIarOITUXCSl.
Jlns  6a3oBoro ypoBHS Kypca (DU3MKM — OTO MCHOJB30BAHUE CUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JIa0OPAaTOPHBIX padoT,
KOTOpBIE B Mporpamme 1o (u3nke oObeMHEHBI B OOITUI CIIMCOK YICHHYECKUX
PaKTUYCCKUX padboT. Brienenre B ykazaHHOM IMepedyHe JabopaTOPHBIX padoT,
IPOBOJUMBIX IS KOHTPOJISI M OIEHKH, OCYIICCTBISCTCS YYaCTHUKAMH
o0pa3oBaTeNpHOTO TIpollecca HCXOAS W3 OCOOCHHOCTEH TUTAHMPOBAHUA W
ocHameHus kaOuHera ¢usmku. Ilpum >ToM oOecrieunBaeTCs OBJIAJICHHUE
0OyJaroIMMUCs YMEHHUSIMU MPOBOJANTH KOCBEHHBIC M3MEPEHUS, MUCCIICIOBAHUS



3aBUCUMOCTEH (PU3NYECKHX BEIMYUH W TIOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

Bosnbiiioe BHUMaHME yAENSIETCS PEIICHUI0 PACUETHBIX M KAYECTBEHHBIX
3anay. [Ipu 3TOM 7151 pacu€THBIX 33724 IPUOPUTETOM SBIISIIOTCS 33J]a4H C SIBHO
3alaHHON  (PU3WYECKON MOJENbI0, TMO3BOJISIIONIME MPUMEHSATh H3YUYEHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjena Kypca, TaK U UHTErpupys
3HAHUS U3 Pa3HbIX pa3aesioB. JlJid KaYeCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS
3alanusi Ha OOBACHEHHE NPOTEKaHWsS (DU3UYECKUX SIBICHUH U MPOIECCOB B
OKpY XKalolllel KU3HU, TpeOyronme BpI0opa (PU3nyecKkoi MOJIeTu Al CUTYalluu
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusimu PI'OC COO x wmarepHalbHO-
TEXHUYECKOMY OOECIICUCHUI0 Y4eOHOTo Mmpoliecca 0a30BbIM ypPOBEHb Kypca
(¢u3MKM Ha ypOBHE CpeIHEro o0IIero o0pa3oBaHUs MAOKEH M3y4yaThCsl B
YCIIOBUSX MPEAMETHOr0 KabuHeTa (PU3MKKU WK B YCIOBUAX MHTETPUPOBAHHOTO
KaOMHEeTa MPEIMETOB €CTECTBEHHO-HAy4YHOro IuMKia. B kaOuHere GU3UKH
JOJDKHO OBITh HEOOXOJUMOE J1abopaTopHOE O0OPYJOBAaHUE MJIA BBIITOJIHEHHUS
YKa3aHHBIX B TporpaMMe MO (GU3HKE YICHHYCCKHUX MPAKTUYECKUX padoT u
JE€MOHCTPALIMOHHOE 000pYy/10BaHUE.

JleMOHCTpallMOHHOE 000py/n0oBaHUE (OPMUPYETCS B COOTBETCTBHHU C
MPUHITUTIOM MHUHUMAJIBHOW JTOCTATOYHOCTH M OOECIEeYMBAaET TTOCTAHOBKY
MEPEUYUCITICHHBIX B TporpaMMe Mo (PU3NKE KIIOYEBBIX JIEMOHCTpAUil IJis
UCCJICIOBAHUSI M3Y4YaeMbIX SIBIEHUA M  TPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHI.

JlaGopatopHoe 00OpyJOBaHHUE IS YUYCHHYECKUX IPAKTHYECKUX PadboT
dopmupyeTcsl B BUJE TEMATUUECKUX KOMIUIEKTOB M 00ECIEYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JBYX oOyvaromuxcs. TemaTuueckue KOMIUIEKTHI
71a00paTOpHOTO 000PY/IOBAHUS JOJKHBI OBITH TIOCTPOCHBI HAa KOMILJICKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPUIA.

OCHOBHBIMHU 1IEJISIMU MU3y4€HHUs PU3UKHU B 001IEM 00pa30BAHUHU SABJISIOTCS:

e (QopMupoBaHue HHTEpeca W CTPEMJICHHUS OOYYalOIIUXCS K HAy4YHOMY
M3YYCHUIO TPUPOJIBI, PA3BUTHE WX WHTEIUICKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEICTABIECHUA O HAYYHOM METOJI€ IMO3HAHUS U
(dopMHpOBaHUE HCCIIEOBATEIBCKOIO OTHOUIEHUS K OKPYKaroUUM
SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHUSI KaK PE3yJbTaTa HU3yYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;



dopMupoBaHre yMEHUI OOBICHATH SBJICHHUS C HCIOJb30BAHHEM
¢u3znyecKuX 3HAHUI U HAYYHBIX JI0Ka3aTEIbCTB;

dopMupoBaHue MpeACTaBICHUN O poiu (PU3UKHU IS Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUM.

JlocTrkeHHE 3TUX TIeNiell 00ecTIeYnBaETCs PEIICHUEM CIISIYIONINX 3a/1ad B
nporiecce U3ydeHust Kypca (PU3UKH Ha YPOBHE CPEIHEr0 O0IIEero 00pa3oBaHMs:

MpuoOpeTeHUE  CHUCTeMBl  3HAHUKW 00  0o0mmMX  (PU3HUYECKHX
3aKOHOMEPHOCTSIX,  3aKOHax, TEOpHUSAX,  BKJIOYas  MEXaHHUKY,
MOJIEKYJISIpHYIO (U3HUKY, SJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (HU3UKY U
AJIIEMEHTHI aCTPOPU3UKH;

dbopMHupOBaHWEe YMEHHMA NPUMEHSIThH TEOPETHUCCKUE 3HAHUS IS
00bsiCHEHUsS (U3UYECKUX SBICHUM B MOPUPOAE U I MNPUHATHUA
IIPAKTUYECKUX PELICHUU B IOBCEIHEBHOM KU3HU,

OCBOCHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 3a7ad C SIBHO 3aJIaHHOMN
dbu3uYecKor MOJEbI0, 3aJad, MOJpPa3yMEBAIOIIUX CaAMOCTOSTEIBHOE
co3JlaHne (PU3NMUECKON MOJEIH, aICKBATHOW YCIOBUSM 3a]1auu;
MOHMMaHue (U3UYECKUX OCHOB U MPUHIUIIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U  TEXHOJOTMYECKUX IPOLECCOB, HUX BIUAHUA Ha
OKPYXKarUIYyIO Cpeay;

OBJIAJICHUE METOJAMH CaMOCTOSITEIIbHOTO TJIAHUPOBAHUSA U MIPOBEICHUS
(bU3UYECKUX IKCTIEPUMEHTOB, aHAJIN3a U UHTEpHpETaliuu HHGOpMaIUH,
OIPENEIICHNS JOCTOBEPHOCTH ITOJIYUYEHHOTO PE3yJIbTaTa;

cO3JaHue YCIOBUM JUIA pa3BUTHSA YMEHUU IIPOEKTHO-
MCCIIEIOBATEIIbCKOM, TBOPUECKOU JIESITEIbHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0o OOILIEro
obOpazoBanus orBoauTcs 136 vacoB: B 10 kinacce — 68 yacoB (2 yaca B HEJIEIIO),
B 11 kmacce — 68 yacoB (2 Jaca B HEZICIIO).

[Ipennaraemeiii B mporpamme 1o (u3uKe MepedeHb JIabopaTOPHBIX U
MPAKTUYECKUX PAOOT SIBISETCS PEKOMCHIOBAHHBIM, YUYHUTETIh JENIaeT BHIOOD
MPOBEICHMS JTAOOPATOPHBIX PA0OT W OMBITOB C YYETOM WHIAMBUIYaJTbHBIX
0COOEHHOCTEH 00yJaroOIUXCS.



COILEPKXAHUE OBYYEHUAA
10 KJTACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 IO3HAHUA

@duznka — Hayka o npupoje. HaydHnble METOABI NMO3HAHMS OKPYXKAIOLIErO
mupa. Poip 3kcnepuMeHTa M TEOpUM B IPOLECCE IO3HAHUSA IPUPOJBI.
DKCIIEpUMEHT B (PU3HUKE.

MonenupoBanue (GU3MUECKUX SBJICHUH U MpolieccoB. HayuHble TUMOTE3HI.
@u3nyeckre 3aKOHbI U TEOpUU. | paHULIbI IPUMEHUMOCTH (PU3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb u Mecto ¢pu3uku B GOpMUPOBAHUN COBPEMEHHOW HAYYHOW KapTHHbI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBble U LU(DPOBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe OBHKEHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUYKEHUSI.
Cucrema orcuéra. Tpaekropusi.

[lepemenienue, CKOPOCTh (CpelHSIS CKOPOCTh, MTHOBEHHAsI CKOPOCTH) U
YCKOpEHHE MaTepUaIbHON TOUYKH, UX MPOCKIUH HAa OCH CUCTEMbI KOOPAMHAT.
CnoxeHue nepeMenieHui u CJI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpEHHOE MpsSMOINHEHOe ABuxkeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUsS, IMyTH U TMepeMelIeHUs
MaTepUaIbHOM TOYKH OT BPEMEHH.

CBobosHOE TazieHne. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuuenHoe naBukeHue. J[BMKEHHME MaTEpUAIIBHOM TOYKM IIO
OKPY>KHOCTH C TIOCTOSIHHOM 10 MOIYJII0 CKOPOCTBHIO. YTJIOBasi CKOPOCTb,
nuHeWHas ckopocTh. llepumon u wacrora oOpamenus. LleHTpocTpeMHUTENbHOE
YCKOpPEHHUE.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: CIUJOMETP,
JBH)KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE TIEpeaadn.

Jlemoncmpayuu

Monenn CHUCTEMBI oTcuéTa, WJUTFOCTpaIs KMHEMaTUYECKUX
XapaKTePUCTHUK JBUKCHHUS.

[IpeoOpa3zoBanne IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.



HaGnronenue nBmkeHus: Tena, OPOIIEHHOTO MO YIioM K TOPU30HTY U
TOPHU30HTANIBHO.

N3mepenne yckopeHus: CBOOOTHOTO NaJeHUS.

HanpasneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydyenne HEPaBHOMEPHOIO  JBWXKEHUS C  LEJIBI0  ONpPEACIICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXKIY NyTSAMH, NMPOMJAECHHBIMUA TEJIOM 3a
MOCJIENOBATENbHBIE PABHBIE IPOMEKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune nBMKEHHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuauun  otHocutenbHOCTH lamunes. Ilepseid  3axkoH  Hbrorona.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [puniun cynepno3uiuu cui. Bropou 3akon Herotona
JUIs. MaTepUanbHON Touku. Tpetnit 3aKkoH HeroTOHA 1711 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuna Tskectu. IlepBas kocmmyeckas
CKOpOCTb.

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

Tpenue. Buabl TpeHust (1OKos, CKOJbXKeHUs, kKadeHus). Cuna TpeHwUs.
Cyxoe tpenue. Cuiia TpeHUs CKOJIBKEHUS U cuiia TpeHus nokost. Koaddunment
TpeHus. Cuia CONpOTUBIICHUS MIPU ABUKEHHUH TeJla B )KUIAKOCTHU WJIU Ta3e.

[TocTynarensHOE U BpaliaTeabHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpamieHus. [lnedo cuibl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckre yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHE: IOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUH.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HerotoHna.

N3smepenue cu.

CiioxeHune Cuil.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT Ae(hOpMAaLIIH.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBECUS TBEPAOTrO Tea. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol



N3ydenue nBuxeHus: Opycka 1o HaKJIOHHOM ITOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CUII YIIPYTOCTH, BO3HUKAIOIINX B IPYKUHE U
PE3UHOBOM 00pasiie, OT ux aedopMaiiuu.

HccenenoBanue ycinoBUM pPaBHOBECUS TBEPAOrO TeEJA, HMMEKOIIETO OCh
BpAllCHMYSL.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMiynbc MarepuanbHOM TOYKHM (T€Nla), CUCTEMbl MaTepUaJIbHBIX TOYEK.
HNMitynbsC cuibl B U3MEHEHHE HMMITYJIbCa Tejla. 3aKOH COXPAaHEHHUS HMITYJIbCA.
PeakTuBHOE IBM>KECHHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunetnueckass sHeprus MarepuaibHOM TOukd. Teopema 00 M3MEHEHHH
KUHETUYECKOU IHEPTUHU.

[ToTrennmanbHas DHEPTHUSL. [ToTrennmansHas DHEPrus yIpyro
nepopMupoBaHHON mnpyxkuHbl. [loTeHuumanbHass SHeprus Tena  BOIM3U
ITOBEPXHOCTHU 3EMIIH.

[loTeHumanbHble W HENOTEHUWaIbHble  cuibl. CBA3p  pabOTHI
HETIOTCHIMAIBHBIX CHJI C U3MEHEHUEM MEXAHWYECKOW DHEPIUH CUCTEMBI TeEIl.
3aKOH COXPAaHEHMSI MEXaHUYECKOW SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnyeckue yCTpoMCTBA U MPAKTHYECKOE MPUMEHEHNE: BOJOMET, KOIIED,
MIPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa NOTEHIHATILHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3ydeHne aOCOMOTHO HEYIPYroro yaapa ¢ MOMOIIBIO JIBYX OJUHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIBI C U3BMEHEHHEM MEXaHUYECKOW SHEPTUH
TeJIa Ha IIPUMEpE PACTSHKEHHS PE3UHOBOIO JKI'yTa.

Pa3znen 3. MousiekyasipHasi pu3UKa U TEPMOJUHAMHUKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIC TIOJOXKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOpUH U UX
ompITHOE O0OOCHOBaHUEe. bpoyHoBckoe nBwkenue. Juddysus. Xapaxrtep
JBWKEHHUSI M B3aMMOJECUCTBUSL YacCTHI] BellecTBa. Monenn CTpPOEHUs Ta3oB,
KUJIKOCTEH W TBEPABIX TENT U OOBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX
Mojened. Macca u pasmepsl mosekyd. KommuectBo BemiectBa. IlocTtosHHas
ABorazpo.



Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remmneparyp
Llenbcus.

Mopens ugeanbHoro rasa. (OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-
KUHETHUYECKOW TEOpUHU HJIeaTbHOTO raza. AOCOJIOTHAs TeMmIeparypa Kak mepa
CpeAHENd KMHETHYECKOW SHEPruM TEIUIOBOrO JABWMXKEHHUs dacThll rasza. Illkana
temneparyp KeneBuna. I'a3oBble 3akoHbl. YpaBHeHue MenzaeneeBa—
Kunaneitpona. 3akon JlansToHa. M3ompoiiecchl B U1€aIbHOM Ta3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BeliecTBa. ['paduueckoe MpeNCcTaBICHUE  HU30IMPOIIECCOB:
u30TepMa, U30Xopa, n3odapa.

TexHuyeckre yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapomeTtp.

Jlemoncmpayuu

OnbITHl, MOKa3bIBAIOIIME AUCKPETHOE CTPOCHHME BellecTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OnbITel 110 1P PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnbITHI, JOKa3bIBAOIIHNE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHSI.

Mopgaenb, WILTIOCTpUpYIOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCYa.

OnpIThl, WUIIOCTPUPYIOIIUE YpPAaBHEHHE COCTOSIHUS HJICAJIbHOTO rasa,
U30ITPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Ornpenenenue Macchl BO3yXa B KJIIACCHOM KOMHATE HAa OCHOBE U3MEPEHUI
00bEMa KOMHATHI, JAaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEM.

HccnegoBanne  3aBUCHMOCTM  MEXAYy  MapaMeTpaMUd  COCTOSIHHUS
pa3peKEHHOrO rasa.

Tema 2. Ocnoevl mepmoouHamuxu

TepmoanHaMuueckas cUCTEMA. BuyTtpenHss DHEprus
TEPMOJIMHAMHYECKOW CUCTEMBI U CITOCOOBI €€ n3MeHeHusl. KonyecTBo TemnoThl
u pabota. BHyTpeHHsisi 3Heprusi OAHOATOMHOTO HWJE€aJbHOTO rasa. Bumel
TEIUIONEpPEAaun: TEIUIONPOBOJAHOCTh, KOHBEKIMS, W3JIy4YeHHE. Y JeabHas
TEITIOEMKOCTH BellecTBa. KonmuecTBO TEMIOTHI MPHU TEIIONEpeaaye.

[Tousatue 00 amuabatHOM mporiecce. IlepBblli 3aKOH TEPMOIAMHAMUKHU.
[IpuMeHeHre epBOro 3aKOHa TEPMOJAMHAMMKHU K H3omponeccam. ['paduyeckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh MpoIeccoB B MPUPO/IE.

TerutoBple  MamwmHbl.  [IpyuHUOMOBI  AEHMCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpazoBanusi SHEPrUM B TEIUIOBBIX MainHax. KoadduimeHTt mnosiae3Horo



nevictBus TerioBoi mamuHbl. [{ukn KapHo u ero kosdduimeHT mone3Horo
ACHCTBHS. DKOJIOTUYECKUE MPOOTIEMBI TETUIOIHEPTETUKH.

TexHuuecKkue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW 3HEPruu Tejla MPU COBEPIIEHUU PaOOTHI: BBUIET
NpoOKK U3 OYTHUIKM TMOJ JCHCTBUEM CKATOTO BO3AyXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPAIINS ).

N3menenne  BHyTpeHHEH  dSHepruv  (Temmeparypbl) Teiaa  IpH
TeIJIonepeaaye.

OnpiT Mo anuabaTHOMY pACIIUPEHUIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu mapoBoil TypOWHBI, JBHUTarelsi BHYTPEHHEIO CrOpaHWs,
PEaKTUBHOTO IBUTATES.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne yaenpHON TEIITOEMKOCTH.

Tema 3. Acpecammnbie cocmoanusa eéeuyecmea. Dazoevie nepexoovl

[Tapoo6pa3zoBanue u koHaeHcaus. Vcnapenue u kunenue. AOGCOIOTHAS U
OTHOCHUTENbHAS BJIAXXHOCTh BO3Ayxa. HachllieHHBI map. YAenbHas TEMIOTa
napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHUS OT JABJICHUS.

TBépnoe Tteno. Kpucrainumueckue u amopdHble Tena. AHU30TPONUs
CBOMCTB KpucTauioB. JKuakue kpucrtamibl. CoOBpEMEHHbIE MaTepUalbl.
[1naBneHue u KpucTaJU3anus. Y ieiapHas Teriora miasiaeHus. Cyomumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYYEHHUsS] COBPEMEHHBIX MAaTEpUaJIOB,
B TOM YHUCJIE HAHOMAaTEpPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOJlCTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenue HarpeBanust 1 IJIaBJIEHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

N3mepeHre OTHOCUTENIbHON BIIAXKHOCTH BO3/1yXa.

Pa3znen 4. DaekTpoanHaMuKa
Tema 1. dnekmpocmamuxa



OneKkTpu3alusl Tell. DJNEeKTpUYecKui 3apsa. JIBa Buaa BIEKTPUUECKUX
3apsiioB. [IpOBOMHUKY, TUAIEKTPUKU W MOJYNPOBOJHUKU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsaa.

B3anmopneiictBue 3apsnoB. 3akoH Kynona. ToyeuHbll 3I€KTpUYECKUN
3apsia. DnekTpudeckoe noje. Hanpsk€HHOCTE aiekTprudeckoro nouist. [puHnun
CYNEPIIO3ULHNH IIEKTPUUECKUX TOJEN. JINHUM HAPSKEHHOCTU SJIEKTPUYECKOTO
TTOJISL.

PaGora cun anekrpocratmyeckoro mond. [lorenmuman. PasHocThb
NOTEHUUANOB. [IpOBOOHUMKM M AUANEKTPUKU B BJIEKTPOCTATUYECKOM TIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

DIEKTPOEMKOCTb. Konnencarop. DNEeKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPTHs 3apsSKEHHOTO KOHJEHCATOPA.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE NPUMEHEHHUE: DIIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHUE AJIEKTPONPUOOPOB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN anmapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3anmoneiicTBre HA3EKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3AEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh DJEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIONIaAu
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3mepenune 351eKTpOEMKOCTH KOHJEHCATOpA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS AICKTPUUYECKOTO TOKA.
Hctounuku Toka. Cuia Toka. [IocTOsIHHBIN TOK.

Hanpspxkenue. 3akon OMa 15 y9acTKa LeTH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YJEIbHOE COMNPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauIeNbHOE, CMEIIAHHOE COCITMHEHUE IPOBOJHUKOB.

PaGora »snexktpuueckoro Toka. 3akoH JDxoyms—Jlenna. MouHOCTh
AIEKTPUYECKOTO TOKA.

DIEKTPOJIBIXKYIAs CUjla U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA.
3akoH Oma s moJgHOM (3aMKHYTO#M) »3iektpuueckodl wnenu. Kopotkoe
3aMbIKaHHE.



DONeKTpoHHass  NPOBOJMMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBJIEHUS METANIOB OT Temneparypbl. CBEpXIPOBOJUMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[MonmynpoBonuuku.  CoOCTBEHHass W TpUMECHas  MPOBOAUMOCTD
noJIynpoBOoAHUKOB. CBoiicTBa p—N-niepexoja. [lomynpoBoHUKOBBIE TPUOOPHI.

DONeKTpuYecKuid TOK B PAacTBOpax M  paciuiaBax 3JIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS TUCCOMALS. DIEKTPOIIN3.

DJNeKTpU4eCKuii TOK B razax. CaMoOCTOSATENbHBIM U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETP,
BOJIBTMETpP, PEOCTaT, HCTOYHUKH TOKA, 3IIEKTPOHArpeBaTelbHbIE MPUOOPHI,
ANIEKTPOOCBETUTEIbHBIE MNPUOOPHI, TEPMOMETP COMPOTUBICHUS, BaKyyMHBIH
IO, TEPMUCTOPBI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN MO/, FaJIbBaHUKA.

Jlemoncmpayuu

N3mepenne cUilbl TOKA U HANPSKEHUS.

3aBUCHMOCTh CONPOTUBIICHUS WIMHJIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IA TOTIEPEYHOTO CEUYCHHS M MaTepuaa.

CMmelanHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wn3MepeHHe dNEKTPOIABMKYIIEH cuibl. KopoTkoe 3aMblkaHMe
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCUMOCTB CONIPOTHUBJIEHUSI METAILIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psa U MpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii skcnepumenm, 1abopamopsie padbonul

N3ydenune cMEmaHHOro COETMHEHUS PESUCTOPOB.

N3mepenne 31eKTpOABHKYIIEH CHUIIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOnronenue anextposusa.

MexnpeamMeTHbIe CBA3M

N3yuenue kypca pusuku 6a3oBoro ypoBHsa B 10 kjgacce oCylmiecTBIsSETCS C
Y4ETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu MAaTeMaTHKH,
OMONIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meowcnpeomemnvle nonsimusi, CBI3aHHbIE C U3YYEHHEM METOJ0B HAYYHOTO
NO3HAHUSA: SBJICHUE, HAYYHBIH (akT, TUIOTE3a, (PpU3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHe CUCTEMBbl YpaBHEHHH, JuHeHHas QyHKIuS,
napabona, rumnepbona, uUx TpadUKH © CBOWCTBA, TPUTOHOMETPUUYECKHE
byHKUINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€E



TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKLUMHU HA OCH KOOPAMHAT,
CJIOXKEHUE BEKTOPOB.

Buonocus: mexaHudeckoe [BIKEHHE B JKMBOW mpupozae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OpPraHM3MOB (BBl TEIUIONEPEAul, TEIIOBOE
pPaBHOBECHE), DJIEKTPUUECKUE SBJICHUS B )KUBOM IPUPO/IE.

Xumusa: TACKPETHOE CTPOCHME BEILIECTBA, CTPOCHHUE ATOMOB U MOJEKYII,
MOJIb BEILECTBA, MOJIIpHAas Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TeEl,
KUAKOCTEN M Ta30B, dJEKTPUYECKHUE CBOMCTBA METAIIOB, JJIEKTPOJIATHYECKAS
JUCCOLMALINS, TaJIbBAHUKA.

I'eocpaghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonoeusa: npeoOpa3zoBaHue JBU)KEHUH C UCIOIB30BAHUEM MEXAHU3MOB,
Y4€T TPEHUS B TEXHHUKE, MOAIIMIIHUKH, MCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMIyJbCa B TEXHUKE (pakera, BOJOMET W JApPYrue), JBUTATENb BHYTPEHHETO
Cropanus, TmapoBass TypOuHa, OBITOBOM  XOJOAWIBHUK, KOHIUIMOHED,
TEXHOJIOTUA  TIOJyYEHHsS] COBPEMEHHBIX MaTepuajioB, B TOM  YHUCIE
HAaHOMATEPUAJIOB, W  HAHOTEXHOJOTWMHU,  DJIEKTPOCTATHYECKas  3alluTa,
3a3€MJICHUE 3IEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
AJIEKTpOHAarpeBaTelibHble  MPUOOPBI,  AJNEKTPOOCBETUTENbHBIE  MPUOOPHI,
raJIbBaHUKA.

11 KITACC

Pa3znen 4. JiaekTpoaguHAMMKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUA

[ToctostHHbIE  MarHuThl. B3anmMoAeHCTBUME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mnoJie. BekTop MarHMTHOW WHAYKUHMH. [IpyuHOMIT Cyneprno3uuuu
MAarHATHBIX NOJIEN. JIMHUM MarHUTHOM MHAYKUMH. KapTuHa TMHUNA MarHUTHON
WHIYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe mnoJie MNPOBOJHHMKA € TOKOM. KapTuHa JWMHUN HWHIYKIAA
MAarHMTHOTO TOJISL JJIMHHOIO MPSAMOTO ITPOBOJHHUKA UM 3aMKHYTOI'O KOJIBLIEBOTO
OpPOBOJHMKA, KaTymku ¢ TokoMm. OmnweiT Opcrega. BzaumopeiicTBue
MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenmna, e€ MOIynb M HampaBieHue. J[BUxkeHHE 3apsHKEHHOM
YaCTHIIBI B OJJHOPOHOM MarHUTHOM mojie. Pabora cunsl Jlopenta.

SIBiieHuE DIEKTPOMarHUTHOM MWHAYKUMHU. [loTOK BekTOpa MarHUTHOM
WHIYKIAHA. OJEKTPOABMXKYIIAs CUJIa HWHIYKIMH. 3aKOH SJIECKTPOMArHUTHOMN
unaykuuu Gapanes.



BuxpeBoe snexTpuyeckoe mosie. DNEKTPOJBHKYLIAas Cujia UHAYKUUU B
IIPOBOAHUKE, IBUKYILEMCS ITOCTYNATENBHO B OTHOPOJHOM MarHuTHOM IIOJIE.

IIpaBuino Jlenna.

NHayKTUBHOCTE. fIBIEHME CaMOMHAYKIMH. OJEKTPOIABMKYIAs CHIIA
CaMOMHAYKIIMH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHHYecKue yCTpOMCTBA M IPAKTHYECKOE NPHUMEHEHME: ITOCTOSIHHBIC
MarHuThl, 3JEKTPOMArHUTHI, AJIEKTPOJBUrATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTHL], MTHIYKIIMOHHAs I1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHUE JIEKTPOHHOTO IIyYKa MATHUTHBIM TIOJIEM.

JIMHUY MHAYKIIMY MarHUTHOT'O ITOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlericTBue cuibl JIopeH1ia Ha MOHBI DJIEKTPOJIUTA.

SIBneHuE 3IIEKTPOMarHUTHOW HHIYKLHH.

[Ipasuo Jlenua.

3aBUCUMOCTh  BJIEKTPOABWXKYIIEH CHJIBI HMHIYKIMH OT  CKOPOCTH
M3MEHEHUS! MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

W3yueHne MarHuTHOTO OISl KATYIIKU C TOKOM.

Nccnenoanune neMCTBUS NOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOM MHTYKIIMH.

Paszpnes S. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbIE KONEOAHUA

KonebGarenbnast cucrema. CB0OOOIHBIE MEXaHWYECKHE KOJeOaHMUS.
[Mapmonnueckue xonebanus. [lepuon, yactora, ammutyna u ¢gasa KojieOaHUM.
[IpyxnHHBIN MassTHUK. MaTeMaTHYECKUNA MAsATHUK. Y PABHEHUE TAPMOHUYECKUX
kosneOanuii. [IpeBparienue s3Heprum Npy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE KOJeOaHUS B
UJCATHbHOM KOJICOATEIPHOM KOHTYpE. AHANOTHS MEXIY MEXaHWYECKUMH H
ANEKTPOMATrHUTHBIMU KoJjeOanusimu. @opmyrna Tomcona. 3akOH COXpaHECHHS
SHEPIruu B HUJICAIbHOM K0JIe0aTeIbHOM KOHTYpE.



[IpenacraBinenne 0  3aryxalmmx  KojeOaHusX.  BwIHYyXICHHBIC
MexXaHudeckne KoJjeOaHus. Pe3oHaHc. BbIHYXIEHHbIE 3JIEKTPOMATrHUTHBIE
KOJIeOaHUsl.

ITepemennbiit TOK. CHHYCOMIANbHBIA TIEPEMEHHBIA TOK. MOIIHOCTh
NEPEMEHHOTO TOKa. AMIUIMTYIHOE M JCHCTBYIOIIEE 3HAUYCHHE CHUJIbl TOKA U
HaIpsHKCHUS.

Tpancdopmarop. [Tpou3BoaCTBO, nepegada M noTpeOIeHHe
ANEKTPUYECKON  HDHEPruu. OKOJIOTMYECKHME PHUCKUM TpPU  IPOU3BOJCTBE
anekTposHepru. KynbTypa MCNOIb30BaHusl 3IEKTPOIHEPTHH B MOBCEIHEBHOM
KU3HU.

TexHuyeckue yCTpOMCTBA U NMPAKTUYECKOE IMTPUMEHEHHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPAaTOp NEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTEIbHOM CHUCTEMBI (MPYKUHHBIA WM
MaTeMaTUYECKUI MasITHHK).

Habnronenue 3aryxaromux KojieOaHui.

UccnenoBannie CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUSI.

OcuumnorpamMMsl (3aBUCUMOCTH CUJIBI TOKAa W HAIpPsDKEHUS OT BPEMEHH)
JUTSL JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mocieaoBaTEIbHOM COEAUMHEHUU PE3UCTOpPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb TUHUY 3IEKTPONEpEaauH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

HccnegoBanue 3aBUCHUMOCTU NEPHOJA MaNbIX KOJIEOAHUUN rpy3a Ha HUTH
OT JIJIMHBI HUTU U MACChI TPy3a.

UccnenoBanne nNEpeMEHHOr0 TOKa B LENM U3  MOCIEA0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60JIHbL

Mexannueckre BOJHBI, ycloBUsl pactpocTpaHenus. llepuon. Ckopocthb
pacrpocTpaHeHus W JJiMHA BOJIHBL. llomepeuHble W MPOJOJIbHBIE BOJHBI.
NuTtepdepentus u qudpaxiims MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJIHBI. Y CIOBUSI M3JY4YEHHUS DJIECKTPOMArHUTHBIX
BOJIH. B3auMHas opueHrtanusi BektopoB E, B, V B anexrpomarHuTHON BOJIHE.
CBOIICTBA AJEKTPOMArHUTHBIX BOJH: OTPAXXEHUE, MPEIOMIICHHUE, TOJISIpU3alius,
mudpakuus, uarepdeperius. CKOpoCTh EKTPOMArHUTHBIX BOJIH.



[IIkana 37€KTpOMarHUTHBIX BOJIH. [I[puMeHEeHHE 371€KTPOMAarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIBI pagnoCBsI3U U TeneBUAcHUA. Pagnonokanms.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEN CPEBI.

TexHuyeckne ycTpoHCTBa M NMPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBasl JUAarHOCTHKAa B TEXHUKE WM MEIULMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHUE MONIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Kone6momieecs Teno Kak UCTOYHUK 3BYKa.

Habmonenue oTpaskeHus: ¥ MpeIoMIICHHS] MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepeHunn u qudppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGintoieHue cBs3M IPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJeOaHUI.

HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)KEHUE,
MpeNoMJIEHUE, NOoaspu3anus, Iudpakiuus, UHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuyeckas ontuka. IIpsMoJIMHEWHOE pACIpPOCTPAHEHHE CBETA B
oaHopoaHoM cpene. JIyd cBera. ToueyHbId HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHune n3o0pakeHui
B IIJIOCKOM 3€pKalle.

[Ipenomnenue cBera. 3akOHBI TPETOMIICHHS CBeTa. AOCOIIOTHBIM
nokasarens npenomsieHus. [loiHoe BHyTpeHHee oTpaxkeHue. lIpenenbhslii yrou
ITOJTHOTO BHYTPEHHETO OTPaKEHHUS.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cseta. LBer.

ColOuparompie W pacceuBaromue JuH3bL. ToHkas JuH3a. DokycHoe
pacCTOsTHUE M ONTHYECKas cuja TOHKoW JuH3bl. [locTpoenue m3o0pakeHuil B
coOHparoIMX U paccenBaroluX JnH3ax. @opMmyra TOHKOU JIMH3bL. Y BETUYEHHE,
JABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBass onrtumka. MaTepdepennnst ceta. KorepeHTHBIE HCTOYHUKH.
VYcnoBus HaOMOAEHUS MAaKCUMYMOB UM MHHMMYMOB B HHTEP(EPEHLMOHHON
KapTUHE OT JBYX CUH(a3HbIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuus cera. udpaknymonHas pemérka. YciaoBue HaOIOACHUS
[VIABHBIX MAKCHMYMOB IIpM MaJ€HHMM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.



TexHuyeckue yCTpOMCTBa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, MPOSKIIMOHHBIN ammapaT, MHUKPOCKOTN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMmonuHeHOE pacnpoCTpaHEeHUEe, OTPAKEHHE U MPEIOMIICHUE CBETa.
OnTuyeckue MpuoOOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Moielib CBETOBOA.

UccnenoBanue cBONCTB H300pakeHUH B JIMH3aX.

Mopaenu MUKpPOCKOIIa, TeJIeCKOTa.

Habmronenue natepdepeHnm cBera.

Ha6mronenue nudpaximu ceera.

HaOnronenue aucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonydyenue cnekTpa ¢ mMOMOIIbI0 JUGPAKIUOHHON PEHIETKY.

Habnronenue nossipuzanuu CBeTa.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3mepenue nokazaresns npeoMIeHUs CTeKIIa.

NccnenoBanue cBOMCTB NM300paXKeHU B JIMH3AX.

Hab6nronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI CIeUAJIBLHONM TEOPUU OTHOCHTEJIbHOCTH

['paHuibl  MPUMEHUMOCTH  KJIACCMYECKOM  MexaHukd. [locrymars
CIIEHIHAIBHOW TEOPUHM OTHOCHUTENBHOCTH: WHBAPUAHTHOCTH MOIYJSl CKOPOCTH
CBETAa B BAKyyM€, IPUHILIMI OTHOCUTEIIbHOCTH DUHILITEHA.

OTHOCHUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMENJICHWE  BpPEMEHUM U
COKpAILICHUE JIJIUHBL.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsI3p MacCel C DHEpPrue€d M HUMILYJIBCOM PEIATUBUCTCKOM YacCTHULBIL.
DHeprus MoKosl.

Paznen 7. KBantoBas pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonbl. Gopmyna I[lnanka cBsizu sHepruv (GOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJsC (HOTOHA.

OtkpeiTiie u wuccienoBanue Goroddpdexra. Ombite A. I'. Cronerosa.
3akonbl (oTodpdekra. YpaBuenue OitHiureriHa st ororddexra. «KpacHas
rpa"una» ¢porodddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeGenena.

XUMHUYECKOE JICVCTBUE CBETA.



TexHuyeckue yCTpONCTBA U MPAKTHUECKOE MPUMEHEHHUE: (POTOIEMEHT,
doromaTuuk, conHeuHas 6arapesi, CBeTOAHO.

Jlemoncmpayuu

®oT03(¢QheKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

Hccnenosanne 3akoHOB BHeMIHETO (GoTod¢deKTa.

Ceeroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopenb atoma Tomcona. OnbiTel Pezepdopna mo paccesHuio o -4acTull.
[Inanerapnas momens aroma. [loctynatel bopa. M3nydeHue M MOTJIOLICHHE
(OTOHOB MpHU Tepexojie aToMa C OJHOTO YPOBHS SHEPTUU Ha Apyroi. Bums
cnekTpoB. CHIEKTp ypOBHEW 3HEPTUH aToOMa BOJAOPO/IA.

BonnoBeie cBoiicTBa wactuil. Bomnbl ae bpoina. KopnyckymnsipHo-
BOJIHOBOU AyaJlu3M.

CHoHTaHHOE U BBIHYXJACHHOE U3IIyYCHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue nuHeWyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Hab6nronenue nmuHeityaToro crnekrpa.

Tema 3. Amomnoe a0po

DKCHEpUMEHTHI, J0KA3bIBAIOLIME CIOXHOCTh CTpOoeHMs siapa. OTKpbITHE
panuoaktuBHOCTH. OmnbiTel  Pesepdopna 1mo  ompefeneHuro  cocraBa
paanoakTUBHOTO wu3nyueHus. CBoiicTBa anbda-, Oera-, TamMma-H3ITyYCHUS.
Brnusinue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpbiTHE TpoTOHA U HeTpoHa. HykinonHass monens siapa [elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormnsl.

Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIN OeTa-pacman. [lamma-
M3JIy4YeHue. 3aKOH paJuOaKTUBHOIO paciaia.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jledext maccsl sipa.

SnepHble peakuuu. JleneHue U CUHTES s1eEp.

Anepnsiii peaktop. TepmosinepHblii cuHTe3. [Ipo0aeMbl M MEPCIIEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHE ACTIEKTHI SJIEPHON SHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtoabl HaOJIIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHLL.



dyHIaMeHTalbHBIE B3auMOACHCTBUA. EnuHCTBO (u3nyeckol KapTHHBI
MHUpa.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: J03UMETP,
Kamepa BunbcoHa, siepHbIil peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéTunK NOHU3UPYIOITUX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamoptsle pabomuvl

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

Otanbl pa3BUTUS acTpoHOMUHU. [IpukiIagHOE ¥ MHPOBO33PEHUECKOE
3HAYECHUE aCTPOHOMMUH.

Bun 3Bé3nnoro neba. Co3Besnus, spkue 3BE3/bI, TUIAHETHI, UX BUIUMOE
JBIKCHHUE.

ConHeuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. VcTtounuk sHeprur ConHIIA U 3BE3.
3BE3/1bI, UX OCHOBHBIE XApAKTEPUCTUKHU. J[MarpamMma «CHEKTpaJbHBIA Kiacc —
CBETHUMOCTB». 3BE3/bl MIABHOW MOCJEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3] TVIABHOM IOCIENOBATEIBHOCTA. BHyTpEHHEE CTpPOCHHE
3BE31. COBpEMEHHBIE NPEICTABIECHUSA O IPOUCXOKIAECHNHN U 3BoJronmu CoJHIA U
3BE3/1. DTaIlbl )KU3HH 3BE3].

Muieunsiii I[Iyte — Hama INanaktuka. Ilonoxxenue u nBwkenue CoJiHia B
lNanaktuke. Tunbl ranaktuk. PagumoramakTuku u KBasapbl. UEpHbBIE IBIPBHI B
SIpax rajlakTUK.

Bcenennas. Pacmmmpenune Bceenennoil. 3akon Xa06ma. PazGeranwue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe U3nydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeméunnie mpo0sieMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~ TPWIOKEHUN JUISI  OMPEJSTICHHUS TOJIOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be31usi CEBEPHOTO MOJIYIIApUS U
SIPKUE 3BE3/IBI.

Ha6nronenus B Teneckon Jlynsl, mianet, Maeuynoro IlyTu.

O06o0maromniee NOBTOPEHUE

Ponp Qusnkn u acTpoHOMHM B DSKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLIMAJIBHOM W AITHUYECKON cdepax HesiTeNbHOCTH 4YeJIOBEKa, pOidb M MECTO
bU3UKM W acTPOHOMHUHM B COBPEMEHHOM HAy4YHOM KapTUHE MHUpa, pPOJib
dbuzudeckoil Teopuu B (POPMHUPOBAHUU TIPEACTABICHUM O (HU3NUECKON KapTHUHE



MHpa, MeCTO (PU3UYECKON KAPTUHBI MHpa B OOIIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBA3M

N3yuenue kypca pusuku 6a30Boro ypoBHs B 11 Kjacce oCyliecTBIsSETCS €
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MAaTeMaTUKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBI3aHHbIE C U3YYEHHUEM METOJ0B HAYYHOTO
MO3HAHUSA: SBJICHUE, HAYYHBIN (pakT, TUIOTE3a, (PU3MUecKas BEIUYHHA, 3aKOH,
Teopus, HaOIIOEHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUYECKHE
byHKIIAN: CUHYC, KOCHHYC, TaHT'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKJIECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJIUHAT,
CJIIO)KEHHWE BEKTOPOB, MPOU3BOJIHBIE JJIEMEHTApHBIX (DYHKIHM, TPU3HAKU
0I00MsT TPEYTrOJIbHUKOB, OIpPECICHHE TUIOMAIU IUIOCKUX Quryp u oOnéMa
TEN.

buonocus: >nexTpuyeckue SBICHUS B KUBOW MPUPOAE, KOJeOATEIbHBIC
JNBIDKCHUST B JKMBOM MPUPOJE, ONTUYECKUE SBICHUS B >KUBOM MPHUPOJE,
NEUCTBUE paiMalliy HA KUBbIC OPTaHU3MBI.

Xumusi: CTpOEHHME aTOMOB W MOJIEKYJ, KPHUCTaJUIMYECKasl CTPYKTypa
TBEPIBIX  TEJ, MEXaHU3Mbl O0pa3oBaHUs KPUCTALIMYECKOM  pEIIETKH,
CIIEKTPAJIbHBIN AHAJIN3.

l'eoepagusa: ™arHUTHBIE TIONIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX DY,
doToCchEMKA 3eMHOM MTOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHHIA.

Texnonoeus: JWHUM BIEKTpOIEpenay, TEHEpaTop NEPEMEHHOro TOKa,
AJEKTPOABUTATEb, UHAYKIIMOHHAS MeYb, pajap, paadoNpUEMHUK, TEJIEBU30D,
anTeHHa, tenedon, CBU-neuysb, NMpOeKIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA,
CoJIHEUHas OaTapes.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydyeOHoro mpenmera «®dusmka» Ha ypOBHE CpeqHEro oOIIero
obpazoBaHuss  (0a30BBIM  YpOBEHB) JIOJDKHO  OOECIEUUTh  JOCTHKEHUE
CJICIYIOIIUX JIMYHOCTHBIX, METANPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHMS YyueOHOro rmnpeaMera «Du3uKay
JOJIKHBI OTpaxaTb  T'OTOBHOCTH 151 CIIOCOOHOCTH oOy4Jaronmxcs
PYKOBOJICTBOBaTbCA CHOPMUPOBAHHOM BHYTPEHHEH TMO3UIIMENH JUYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OpPHEHTAIlUM, TMO3UTHUBHBIX BHYTPEHHUX YOEKIICHUI,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSM POCCHUICKOrO  OOIIECTBa,
paclIMpEeHUe JKU3ZHEHHOTO OIIbITa M ONbITa JCATEIBHOCTA B IPOLECCE
peain3ali OCHOBHBIX HAIIPABJICHUW BOCIHUTATEIBHOW NESATEIBHOCTH, B TOM
YHUCJIC B YaCTHU:

1) rpamIaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAXKJIAHCKOM  TO3UIUMU  OOYy4yaromIerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOTO 00IIECTBA;

MPUHATHE TPAJUIIMOHHBIX OOIIEUEIOBEUECKUX T'YMAaHUCTHYECKHX U
JEMOKPATHUUYECKHUX [IEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEPECAX IPAXKIAHCKOIO
o0I11ecTBa, y4acTBOBAaTh B CAMOYIIPaBJICHUHN B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHME  B3aMMOJCHUCTBOBATH C  COUUAIBHBIMA  HWHCTUTYTAaMU B
COOTBETCTBUM C UX PYHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH WUJICHTUYHOCTH,
MaTpUOTU3MA,;

LEHHOCTHOE OTHOIIEHHWE K TOCYHAapCTBEHHBIM CUMBOJIAM, HOCTHUXECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIlMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U LIECHHOCTH, B TOM YHCJIE B
NEeATEIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;



4) 3cTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHPY, BKJIIOYAas OSCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO GUZNIECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpPEC K Pa3iIMYHbIM cpepaM NpoPEeCcCHOHANBHON AESITEIbHOCTH, B TOM
YHClIe CBSI3aHHBIM C (DU3UKOM M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oyaymieil mpodeccun M peann30BbIBATH COOCTBEHHBIE >KH3HCHHBIC
IUIaHBI;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3OBaHHIO M €aMOOOpa3oBaHMIO B
o0nacTu (PU3UKHU Ha IPOTSIKEHUU BCEH KU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHUS

c(hOPMHUPOBAHHOCTH IKOJIOTHUECKON KYyJIbTYPHl, OCO3HAHUE TIO0ATBHOTO
XapakTepa 3KOJOTHYECKHUX IpooiieM;

IUIAaHUPOBAHUE M OCYILIECTBICHHE JACUCTBUH B OKpY)KaloIIeW cpeae Ha
OCHOBE 3HAHUS IIeJIel yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTRA,;

pacIIMpeHre OMbITa JEATEIBHOCTH JKOJOTHYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAaHUM 110 (QU3UKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3NUECKON HAYKU;

OCO3HaHWE IIEHHOCTH HAYYHOW [eATEIbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4eHUs (PU3UKU OCYLIECTBIATh MPOEKTHYI0 U  HCCIEA0BATENbCKYIO
JesITeNIbHOCTh MHIANBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
ba3oBble 1ornueckue aeiicTBM:
CaMOCTOATENbHO  (OPMYJIMPOBATh U  AKTyaJU3UpOBaTh  MPoOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IETU JEATeIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTUKEHUS,
BBISIBJISITh  3aKOHOMEPHOCTU M TMPOTUBOPEUYUST B  paccMaTpUBAEMbIX
(bU3HYECKUX SBJICHUSIX;
pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIITUXCSI
MaTepUalibHbIX U HEMaTepUaJIbHBIX PECYPCOB;
BHOCUTh KOPPEKTUBBI B JEATEIIBHOCTh, OIIEHHUBATh COOTBETCTBHUE
pPEe3yJbTATOB LIEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUMN €SI TENHHOCTH;



KOOPJAMHUPOBATh W BBINOJHATH PAbOTy B YCIOBUSX PEATHHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciieqoBareLCKue 1eiCTBUSA.

BJIaICTh HayYHOW TEPMHUHOJOTHEH, KIIOYEBBIMU MOHATUSIMH U METOJIaMU
duznyecKoil HayKu;

BJIQJICTh ~ HABBIKAMU  Y4EOHO-HCCJIEAOBATEIbCKOM M IPOCKTHOMU
NEeSTeNbHOCTY B 00JIacTU  (PU3MKH, CIHOCOOHOCTHIO H TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY  TOHMCKY  METOJIOB  pelleHHus 3a7ad  (PU3MYECKOro
coJiepKaHusl, MPUMEHEHHIO PA3IMYHbIX METOJI0B O3HAHUS;

BJIQJICTh BUJAMU JICITEIBHOCTH MO TOJYYEHHUIO HOBOIO 3HAHWUSI, €ro
HMHTEpIIpETaliK, MPEeoOpa30BaHUI0 M TMPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISITh TIPUYMHHO-CIICICTBEHHBIE CBSI3M W aAKTYallM3UPOBAaTh 3a/ady,
BBIJIBUTAaTh TUNOTE3y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JJIs JI0KAa3aTelbCTBa
CBOUX yTBEPKIACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHNUS;

aHaJM3UPOBaTh TIOJYYCHHBIE B XOJI€ PEIICHUS 3aJadd pPe3yJbTarThl,
KPUTHYECKU OILICHUBATh HX JOCTOBEPHOCTb, MPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh M (POpPMYyJIHpPOBaTH COOCTBEHHBIE 3aJaud B 00Opa30BaTEIbHOU
NEATEIbHOCTH, B TOM YHUCJIC MIPU U3YUYCHUH (PU3BUKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JIacTh
KUZHEAECATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIaraTh OPUTMHAIIBHBIC MOXO0/IbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

Pabora c nndopmanmueii:

BJIaJICTh HaBBIKAMU TOJy4YeHUs] UHPopMaIuu (HU3UIECKOr0 COACPIKAHUS
M3 UCTOYHHUKOB Pa3HbIX THUIOB, CAMOCTOSTENILHO OCYILECTBIISATh MOUCK, aHAIN3,
CHUCTEMAaTHU3AIMI0 U UHTEpIpeTalui0 MH(QOpMaluKu pa3IudHbIX BUJIOB U (popM
MPEJCTABIICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

UCIIOb30BaTh CpeACTBa HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PCIICHUUM  KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 3a/1ad C COOJIOJIEHHEM TPEOOBAHMI dPTOHOMUKU, TEXHUKU
0€30MacHOCTH, TUTHEHBI, PECYpCOCOEPEKEHUs, TTPABOBBIX U ITUUYECKUX HOPM,
HOPM HUH()OPMAIIMOHHOM 0€30MacHOCTH;



CO3/1aBaTh TEKCTHl (PM3MUYECKOTO COJEP)KaHMs B Pa3IMYHBIX (popmaTax c
y4€TOM Ha3HaueHuss HMHPOpPMAIMM U I1EJNEBOM  ayJUTOPUH, BbIOMpas
ONTUMAaJIBHYIO (POPMY IPEICTABICHUS U BU3YAIU3AIHH.

KoMMmyHuKaTHBHBIE YHUBeEpPcaIbHbIe yueOHbIe 1eiiCTBUA:

OCYIIECTBIISITh OOIIEHHE Ha YpoKax (U3UKH U BO BHE-YPOUHOUH
IesITeTbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTyalluii M CMsr4artb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOYKY 3PEHUS C HUCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

HNOHUMATh U UCIOIb30BaTh IPEUMYIIECTBA KOMaHIHON U MHANBUAYAIbHON
paboTHI;

BBIOMpATh TEMAaTUKYy U METOJBI COBMECTHBIX ACHCTBHM C Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEH Ka)X/I0T0 WiIeHA KOJIJICKTHBA;

OPUHMMATh LEIM COBMECTHOM JI€ATENbHOCTH, OPIraHU30BbIBaTh U
KOOPAWUHUPOBATh ACUCTBUA MO €€ JOCTHKEHUIO: COCTAaBJIATh IUIaH JEHCTBUM,
pacrnpenenarTb poiau ¢ y4€TOM MHEHUM YYaCTHHMKOB, OOCYXKIaThb pPe3yJIbTaTbl
COBMECTHOU padoThI;

OILICHMBATh KAa4e€CTBO CBOEr0 BKJIAJa M KaXAOTO YJaCTHHKA KOMaHIbl B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBbIE IPOEKTHI, OLEHUBAaTh MJIEM C IO3ULUUU HOBU3HBI,
OpPUTHHAILHOCTH, MPAKTUYECKOIN 3HAYUMOCTH;

OCYIIECTBIISITh TIO3UTHBHOE CTPATETHUECKOE TOBEACHHUE B Pa3TMUHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHNE, OBITh MHUITMATHBHBIM.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSTENIHO OCYIIECTBIISITh TO3HABATEIBHYIO JICSITEIIBHOCTh B 00J1aCTH
(GU3NKK U aCTPOHOMHH, BBISBIATH NPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSTENIbHO COCTaBJIAThH IJIaH PEHICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBINOJHEHHUS MPAaKTUYECKOW paboThl € Y4E€TOM HMMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOP, ApryMEHTHUPOBAaThH €ro, Oparh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;



CHOCcOOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO SPYAUIMH B 00JIaCTH
(GU3MKH, TOCTOSHHO TIOBBIIATH CBOM 00pa30BaTENbHBIA U  KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

JIaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBHI B IEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIa/JIETh HABBIKAMHU TIIO3HABATENBHOW peQIEKCMH KaK OCO3HAHUS
COBEPIIAEMBIX JACHCTBUH W MBICIUTENBHBIX IIPOLIECCOB, MX pE3YyJbTaTOB U
OCHOBaHUM;

UCIIOJb30BaTh NPUEMBI pediieKCHUHM JUIsl OLEHKH CHUTyallMM, BbIOOpa
BEPHOT'O PEILICHNUS;

YMETh OLICHUBATh PHUCKM U CBOEBPEMEHHO MPUHUMATH PELICHUS MO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M apryMEHTBl JPYTrUX IpPH aHAJIU3E pPE3YyJIbTaTOB
NEeSATENbHOCTH;

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI M apryMEHThl JAPYTrUX IpU aHaJIU3€ pPE3yJIbTaTOB
NEATENBHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKU.

B npouecce TOCTHKEHUS! TMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS ITPOTrPaMMBbI
no ¢u3uke sl YPOBHS CpPEAHEro oOIero o0pa3oBaHUs Yy OOyYaroluXcs

COBEPIICHCTBYETCS OMOIMOHATbHBIH WUHTEIIICKT, IIPEIOJIar AFOIITHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUs,  BKIIOYAIONIETO  CIOCOOHOCTh  TOHMMATh  CBOE

AMOIIMOHAJIBHOE COCTOSIHHME, BUJETh HANpPaBJICHUS Pa3BUTUS COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBAHUs, BKIIFOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEJIEHUE, CIOCOOHOCTh aJanTHpPOBAThCS K
SMOIIMOHAJIBHBIM HM3MEHEHUSM U TPOSBIATh THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALIMM, BKIFOUAOLIEH CTPEMIIEHHUE K JTOCTHKECHUIO LIEIN
U yCIIEXY, ONITUMHU3M, HHUIIUATUBHOCTb, YMEHUE JIEWCTBOBATh UCXOJS U3 CBOUX
BO3MOKHOCTEH;

AMIIATUHM, BKJIOYAIOIIEH CIOCOOHOCTh TMOHMMATh 3MOLMOHAIBHOE
COCTOSIHME JIPYTUX, YYUTHIBaTh €ro TMpU OCYIIECTBICHUU OOIICHMUS,
CIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX ~ HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTPAaUBaTh
OTHOIIIEHHUS C JPYTMMH JIIOJAbMH, 3a00TUTHCS, MPOSIBISTh UHTEPEC U pa3pelaTh
KOH(JIUKTBHI.



MNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 10 kiacce mpenMeTHBIE pe3yibTaThl Ha 0Ga30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

JE€MOHCTPUPOBATh Ha MpUMEpax pPojb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM Hay4yHOH KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTHUH, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTHIBaTh TPAHUIBI TPUMEHEHHUS HU3YYCHHBIX (U3HUECKUX MOJEICH:
MaTepuaibHas TOYKA, MHEpLHUAlbHAs cHUCTeMa OTcuéra, aOCOJIIOTHO TBEPIOE
TEJO, WJCAJIBbHBIN Ta3, MOJAEIU CTPOEHUS ra3oB, JKUIAKOCTEW M TBEPABIX TEll,
TOUEUHBIN 3JIEKTPUUECKUN 3aps]] IPU pelIeHUH (PU3NUECKUX 3aj1ay;

pacrio3HaBath (Pu3NuecKue SBICHHUS (MPOLECCH) M OOBSICHATH HMX Ha
OCHOBE 3aKOHOB MEXAHHMKH, MOJEKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHHUS
BEIIECTBA M  DJIEKTPOJUMHAMUKH: PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE
OpSIMOJMHENHOE JBU)KEHHME, CBOOOJHOE TaJE€HUE TeJ, JBIKEHUE IIO
OKPYXXHOCTH, MHEpLHs, B3auMojencTBue ten, Aauddysus, OpOyHOBCKOE
JIBUYKEHUE, CTPOCHUE >KUJIKOCTEH M TBEPABIX TEJ, U3MEHEHHE O00BbEMA TEN MpH
HarpeBaHuM (OXJAKIEHUH), TEIUIOBOE PaBHOBECUE, UCIAPEHHUE, KOHACHCALMS,
IUTABJICHUE, KPUCTAJUIM3ALMS, KUIICEHHWE, BIIAXXHOCTh BO3[yXa, IIOBBIIICHUE
NABJICHUS Tra3a Ipd €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKIY
napamMeTpamMM COCTOSIHMSI Ta3a B  M30IpoLeccax, JJIEKTpU3auus Ted,
B3aUMOJEHCTBHE 3apsI0B;

OINUCHIBATh MEXAaHUYECKOE ABM)KEHUE, UCTONb3Ys (PU3NUECKUE BEIUYUHBIL:
KOOpJMHATa, MyTh, MEPEMEIIECHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, CuJa,
UMITYJIbC T€JIa, KHHETHYECKasl YHEPIUs, MOTEHIMAIbHAS SHEPT U, MEXaHNYECKAs
paboTa, MexaHMYecKass MOIIHOCTh; MpPH ONHUCAHMM TPABUIBHO TPAKTOBAThH
(U3HYECKUIT CMBICI MCMOJb3YEMbIX BEIUYHMH, MX O0O3HAYEHUS W €IUHUIIBI,
HaXOAUTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PM3HUECKYIO BEJIMUUHY C IPYTUMHU
BEJIMYMHAMU;

OMKCHIBATh M3YYECHHBIE TEIUIOBbIE CBOMCTBA TENl W TEIUIOBBIE SIBJICHUA,
UCTIOJNIb3Ysl (PU3MYECKUE BEJIMYMHBL: JABJIECHUE Tra3za, TEeMIeparypa, CpPeIHss
KUHETUYECKasl SHEPrus Xa0TUYECKOTO JBUYKEHUS MOJIEKYI,
CpPEIHEKBaJpaTH4Has CKOPOCTb MOJEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, padora raza, KOIPPHUIMEHT TOJE3HOTO JCHCTBUS TEIJIOBOTO
JBUTATENs; TPU OMNHCAHUM TPaBUIBHO TPAKTOBATh (DU3HUYECKUH CMBICI
UCIOJIb3yEMbIX BEJIMYMH, UX OOO3HAUEHHSA W €IMHMIIbI, HAXOAUTH (POpPMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEJIHMUMHAM;



OMHUCHIBATh  HW3YYCHHBIE  JJICKTPUYECKHUE CBOWCTBA  BEIIECTBA U
ANIEKTPUYECKUE SBJIICHUS (MPOIECChI), HWCIONB3YyS (HU3UYCCKUE BEIMYNHBI:
ANEKTPUUCCKUH 3apsil, dJICKTPUICCKOE T0JIe, HAMPSHKEHHOCTD OIS, TTOTCHITHA,
Pa3HOCTh TMOTEHIMAJIOB; MPU OMUCAHWUU MPaBUIBHO TPAKTOBATH (PU3MUYECKHIA
CMBIC]I HCHOJB3YEMbIX BEJIUYMH, MX OOO3HAYEHUSI U EAUHMIIBI, YKa3bIBaTb
dbopMynBl, CBSA3BIBAIONIME JAaHHYIO (PU3MYECKYIO BEIMYMHY C JIPYTAMHU
BEIIMYNHAMU;

aHAIM3UPOBaTh GU3HUECKHUE MPOLECCHI U SIBICHUS, UCIONB3Ys (pru3nyeckue
3aKOHbI M TIPUHLMIBL: 3aKOH BcemupHoro Ttsarotenus, I, Il u Il 3akonbI
HproTOHa, 3aKOH COXpaHEHHS MEXaHMYECKOW SHEPTruM, 3aKOH COXPAHCHHS
UMITyJIbCa,  TPUHIMI  CYNEPHO3WUIMA  CWJI, TPHHIMI  PaBHOMPABHUS
WHEPIUAIBHBIX ~ CHCTEM  OTCYETa, MOJIEKYISIPHO-KUHETHYECKYI0  TEOPHIO
CTpPOEHHUS BEIECTBA, ra30BbI€ 3aKOHBI, CBS3b CPEAHEN KMHETHUECKOW SHEPTHH
TEIJIOBOTO JIBMXKEHHSI MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypoil, MepBbId 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHEHHUS DJCKTPUUCCKOTO 3apsaa, 3akoH Kyrona,
IIPU 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE
BBIPa)KEHHE U YCIOBHS (TpaHULIbl, 00J1aCTH) NPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE TPHUHIIUIBI JIEUCTBHUS MAalIWH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3INyaTh YCIOBHS UX 0€30MaCHOTO UCIIOIb30BaHUS B
MOBCEIHEBHOM JKH3HM;

BBITIOJTHATh IKCIIEPUMEHTHI T10 HCCIEAOBAHUIO (U3MUECKUX SBICHUN H
IIPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX W3MEPEHHM, TIPH ATOM
dbopmynupoBaTh MpoOieMy/3ajady M THUINOTE3y YYSOHOTO OKCIECPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEJI0KEHHOTO O0OpYAOBaHUS, MPOBOJUTH OIBIT U
bopMyIUpOBaThH BBIBOJIHI;

OCYIIECTBJIATH TPSMBIE WU KOCBEHHBIC M3MEpPCHUS (U3MYCCKUX BEIUYHH,
Ipy STOM BBIOUpATh ONTUMAJBHBIA CHOCOO HM3MEPEHUSI M HCMOJIb30BaTh
U3BECTHBIE METO/IbI OLICHKH IMOTPELIHOCTEN U3MEPEHU;

WCCICIOBATh 3aBUCHMOCTH MEXAYy (U3MYECKUMH  BEIMYMHAMH  C
HCITOJIB30BAaHUEM TIPSIMBIX U3MEPEHUU, TIPH 3TOM KOHCTPYHPOBATh yCTaHOBKY,
(GUKCHpPOBaTh PE3yNbTaThl MOTYYESHHON 3aBHCHUMOCTH (DU3MUYECKUX BEIMYWH B
BU/JIe TaONIUIl U TpauKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM UCCIICI0BaHMUS,

coOmro/1aTh mpaBuiia 0€30MacHOTO TPY/la MPU MPOBEACHUHN MCCIIECTIOBAHUN
B paMKax Y4eOHOTrO JKCIIEPUMEHTA, Y4eOHO-HCCIICOBATEILCKON W MPOCKTHOM
JEATEIBHOCTH C UCTIOJIB30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U JTa0OPaTOPHOTO
000pyI0BaHUS;

pemarh pacuy€THbIE 3aJa4d C SBHO 3aJaHHOW (DU3UYECKOW MOJEIbIO,
UCTIONB3Yysl (PU3UYECKHE 3aKOHBI W TIPUHIIMITBI, HA OCHOBE aHAIHM3a YCIOBHS
3a/1auyd BBIOMpaTh (PU3WYECKYIO MOJIEIb, BBIACIATH (PU3NYCCKHE BEITUYMHBI H



(dopMyIbl, HEOOXOAUMBIE IJi €€ peIlleHus, POBOJIUTh PACUYEThl U OLIEHUBATH
PEANIbHOCTb MOJYYEHHOTO 3HAYCHHsI (PU3UUIECKON BEJTMUMHBI,

pemarb KayeCTBEHHbIE 3a/1ayu: BBICTPAUBATh JIOTUYECKH
HENPOTUBOPEUYMBYIO LIETIOUKY PACCYKICHHM C ONOPOM Ha M3YyYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCIIONIb30BaTh  INPU  pEHIEHUWM  Yy4eOHBIX  3a/Jady  COBPEMEHHBIE
UH(POPMALIMOHHBIE  TEXHOJIOTUU VTS MIOKCKA, CTPYKTYPUPOBAHMS,
UHTEpPIPETAlMd W NPEACTABICHUS y4yeOHOW W HAyYHO-TIOMYJISIPHOM
UHpOpMAIlMU, IMOJYYEHHOM U3 Ppa3iM4YHbIX HCTOYHUKOB, KpPUTUUYECKH
aHAJIM3UPOBATh MOIyYaeMyt0 HH(OpMALIHIO;

NPUBOJANTH NPUMEPHI BKJIaJa POCCUUCKUX U 3apyOE€KHBIX YUEHBIX-
(GU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE IMPOIIECCOB OKPYXAIOIIETO MUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS O (PU3HUKE B MOBCEIHEBHOW KU3HU
sl obecriedeHHsi  0€30MacHOCTM  MpH  oOpalieHuu C [OpudopamMu |
TEXHUYECKUMHU YCTPOMCTBAMHU, JIJIsl COXPAHEHHMSI 3I0POBbSl U COOJIIOJIEHUSI HOPM
AKOJIOTMYECKOTO MOBEIEHUS B OKPYKAIOIIEHN CpeIe;

paboTaTh B TpyNIE C BBINOJIHEHUEM pPA3IUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBaTh pabOTy TPYNIbl, PAlMOHAIBHO PACIPEAENATh OOS3aHHOCTU U
IJIAaHUPOBATh  JEATENBHOCTh B HECTAHJAPTHBIX CHUTYyalUsAX, aJIeKBAaTHO
OLICHMBATh  BKJAJ  K&XJOr0 U3 YYaCTHUKOB TIpPYIIbI B  PEIICHHE
paccMaTpuBaeMOn MPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeIMeTHbIE pPe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh C(POPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTOo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTHHBI MUpPA, B PA3BUTHUU COBPEMEHHOW TEXHHMKU U
TEXHOJIOTMH, B IIPAKTUYECKON NEATEIBHOCTH JIOJEH, LIEIOCTHOCTh U €IUHCTBO
(bu3HUecKoil KapTUHBI MUPA;

YUHUTHIBATh TPAHULBl MPUMEHEHHS] H3YYEHHBIX (U3HMUYECKUX MOJENEH:
TOYEUHBIM DJIEKTPUYECKAW 3apsif, JIyd CBETAa, TOYEYHBIM HMCTOYHHMK CBETA,
g/iepHasi MOJEIb aroMa, HYKJIOHHAas MOJEldb aTOMHOTO s/pa IMpU pPEUIeHUU
(bu3uYeCKuX 3a1a4;

pacrno3HaBaTh (U3MUYECKUE SIBICHUSA (Tpolecchl) M OOBACHATH MX Ha
OCHOBE 3aKOHOB OJJICKTPOJMHAMUKM M KBAHTOBOM (DU3UKU: DJIEKTPUUYECKAS
IPOBOJUMOCTbh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE ACHCTBUS TOKa,
B3aMMOJICKICTBHE  MAarHUTOB,  JJEKTPOMATrHUTHAs  MHAYKLIMS, JEHCTBUE
MarHuTHOIO TMOJs Ha NPOBOAHUK C TOKOM M JBWXKYIUMICS 3apsn,
AJIEKTPOMArHUTHbIE KOJEeOaHUsi W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE
CBETa, OTpaKeHHE, MpeoMiieHue, MHTepdepeHtus, AMPppakuus 1 Moaspu3anus



cBeTa, qucrepcus ceeta, porornexrpuaeckuii 3hdext (hotodddekT), cBeToBOE
NABJICHUE, BO3HUKHOBEHHE JIMHEWYaTOro CIHEKTpa aToMa  BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs paJJuOaKTUBHOCTB;

OMKCHIBATh U3YUYCHHBIE CBOMCTBA BEIECTBA (AJIEKTPUUYECKUE, MAarHUTHBIE,
ONTHUYECKHE,  DBJIEKTPUYECKYI0  MPOBOJMMOCTH  PA3JIMYHBIX  Cpel) U
AIIEKTPOMArHUTHBIC SBJIEHUS (IIPOLIECCHI), UCTONB3Ysl (U3MUECKUE BETUUYHHBI:
ANEKTPUYECKUH 3apsisl, CUIIA TOKA, SJIEKTPUUECKOE HAIPSIKEHUE, FIEKTPUIECKOE
CONPOTUBJICHUE, PAa3HOCTh MOTEHIIUAIOB, JIEKTPOABUKYIIAs CUJia, padoTa TOKa,
UHAYKIUST MarHUTHOTO MOJisl, cuia Ammepa, cwia JlopeHua, MHIYKTUBHOCTD
KaTyIIK{, SHEPTUs SJIEKTPUYECKOTO MU MArHUTHOTO MOJICH, MEePUOa U 4YacToTa
KOoJeOaHUil B KoJeOaTeNbHOM KOHTYpE, 3aps] M cuja TOKa B IpOIECCE
FapMOHUYECKHUX JJIEKTPOMAarHUTHBIX KoOJIeOaHUW, (OKYCHOE pACCTOSIHUE H
ONTHYECKasi CWJIa JIUH3bI, PU OMUCAHUU TPABUIHHO TPAKTOBATh (DU3NUYECKUN
CMBICIT HCHOJIB3YEMBIX BEJIUYMH, UX OOO3HAYEHUS W EIUHMIIbI, YKa3bIBaTh
(GopMynbl, CBA3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEJIWYMHY C JIPYTUMU
BEJIMYMHAMU;

ONKCHIBATh M3YyYEHHBIE KBAHTOBBIE SIBJIEHUS W MPOLIECCHI, HCHOJbB3YS
(u3nyecKkue BEIMUYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JUJIMHA BOJIHBI U
yacToTa CBETa, SHEPrus M UMITyJbCc (OTOHA, MEPHOJ IMOJypachana, SHEprus
CBA3M ATOMHBIX fJI€p, NPH ONHUCAHUM MPABHIBHO TPAaKTOBaTh (PU3NYECKUIA
CMBICII HMCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUEHUS W E€IUHUIIbI, YKa3bIBaTb
(opMyJibl, CBSA3BIBAOIIME JAHHYI (U3NYECKYIO0 BEIMYUHY C JIPYTHUMHU
BEJTMYMHAMHU, BBIUYUCIIATH 3HaUYeHUE (PU3NIECKOIN BEITMUUHBI;

aHAJIM3UPOBATh PU3NUECKUE MPOLIECCHI U SIBICHUS, UCTIOIb3Ys (PU3NUECKUE
3aKOHbl M TPUHUUIBL 3akoH (Owma, 3aKOHbI IOCJIEJOBATEIbHOTO U
MapajyieIbHOrO COEIUWHEHUS MPOBOJHMKOB, 3akoH Jxoyns—Jlenua, 3akoH
ANIEKTPOMArHUTHOM HMHIYKLUHWH, 3aKOH NPSIMOJMHEWHOIO pPacnpoCTpaHEHUs
CBETA, 3aKOHBI OTPAKEHHs CBETA, 3aKOHBI NPEJOMIICHHS CBETa, YpPAaBHEHME
OliHmTenHa 115 Gorodpdekra, 3aKOH COXpPAHEHHS YHEPTUHU, 3aKOH COXPAaHEHUS
MMITyJIbCa, 3aKOH COXPAHEHHUS OJIJIEKTPUYECKOrO 3apsla, 3aKOH COXpPaHEHUS
MacCoOBOT'0 YMCia, NOCTylaThl bopa, 3aKOH palnoaKTUBHOIO paciaja, Mpu 3TOM
pa3ianyaTh  CIOBECHYIO (OPMYJIHPOBKY 3aKOHa, €ro MaTeMaTH4ecKoe
BBIpaXXCHHE U yCIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH;

OmnpeneNnsaTh HanpaBJ€HHE BEKTOpa MHAYKUMM MArHUTHOTO  TOJIA
MIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHia;

CTPOUTh U OMHCHIBATh M300pakeHHE, CO3/1aBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJHATh SKCIEPUMEHTHI MO MCCIEAOBAHUIO (DU3MUYECKUX SIBICHUN U
IPOLIECCOB C HCIOJIb30BAHUEM MPAMbBIX U KOCBEHHBIX M3MEPEHUH: MPU ITOM



dbopmynupoBath mpobieMy/3amady W THUIOTE3y YYeOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 00OPYIOBaHMS, MPOBOJAUTH OMBIT U
(bopMyIMpOBaTh BHIBOIHI,

OCYILECTBIIATh MpPsIMbIE U KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIUYUH,
OpU 3TOM BBIOMpPATh ONTHMAJbHBIA CHOCOO HM3MEPEHMS] U MCIOJIb30BaTh
M3BECTHBIE METO/IBI OLICHKH IOTPEITHOCTEN U3MEPEHUM;

UCCJIEIOBaTh 3aBHUCUMOCTH (DU3MUECKUX BEIUYMH C HCIOJIb30BaHUEM
OpSMBIX H3MEPEHMI: TpU 3TOM KOHCTPYMpPOBAThb YCTAHOBKY, (PMKCHpPOBATh
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIUYMH B BUJE TAONIHIl U
rpaduKoB, JeNaTh BBIBOJBI [10 pE3yJIbTaTaM UCCIIEOBaHMS;

co0roaTh npaBuia 0€30MacHOro TPyJa MpH MPOBEACHUU HCCIIETOBAHUIMA
B paMKax y4eOHOro 3KCIEpHMEHTa, y4eOHO-UCCIEeI0BATEIbCKON U MPOEKTHON
JESITEIbBHOCTH C UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPONCTB U 1a00paTOPHOTO
000py10BaHUS;

pemiaTh pacy€THbIE 33Ja4ud C SBHO 3aJaHHON (PU3MYECKON MOJEINbIO,
UCIIONb3ysl (PU3UYECKUE 3aKOHBl M MPUHLHUIBI, HA OCHOBE aHaJIM3a YCIIOBUA
3a/la4yu BBIOMpaTh (PU3UYECKYIO MOJIENb, BBIAEIATh (PU3NYECKHE BEIUYHHBI U
(dopMyiibl, HEOOXOUMBIE AJIsl €€ PEIIeHUs], MPOBOJUTh PAacYEThl U OLICHUBATH
PEaIbHOCTD MOTYYEHHOTO 3HAYEHUS] PU3NUECKON BETMUHHBI;

pemarb KayeCTBEHHbIE 3a/layu: BBICTPAUBATh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO IIENIOYKY PACCYKACHHUI C OMOPO HAa M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJb30BaTh  IPU  pEHIeHHH  y4eOHBIX  3aJady  COBpPEMEHHbIE
MHPOPMAIIMOHHBIE ~ TEXHOJIOTMH  JUI  ITIOMCKa, CTPYKTYPUPOBaHUS,
UHTEpOpEeTallul W  MOPEJICTaBlIeHUs y4eOHOM U Hay4YHO-TIOMYJISIPHON
uH(pOpManMK, TMOJYYEHHOHM M3  Ppa3IMYHbIX HCTOYHHMKOB, KPHUTHYECKU
aHAJIM3UPOBATH MOTYYaeMYIO HH(OPMALIUIO;

OOBSCHATh TNPHUHIMNBI JEUCTBUS MaIllMH, NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, pa3iuyaTh yCIOBUSA HUX OE€30MAaCHOIO  HUCIHOJIb30BAaHUS B
MOBCEIHEBHOM JKH3HM;

NPUBOANTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOUIETO MHUPA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJI30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOU KU3HU
st obecrieueHust  0€30MAacHOCTM Mpu  oOpalieHMHM C  [OpudopamMu |
TEXHUYECKUMHU YCTPONCTBAMHU, ISl COXPAHEHHUS 37J0POBbS U COONIOICHUS HOPM
HKOJIOTMYECKOTO NOBEACHUS B OKPYXKAIOLLEH CpELE;

paboTaTh B TpyMINE C BBINOJIHEHUEM pPA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh pPadOTy TPYNIbl, PAlMOHAIBHO pACHpPENeNATh OO0S3aHHOCTU U



IJIAHUPOBATh  JEATEIBLHOCTh B HECTAHJAAPTHBIX CHUTYaIUsAX, aJeKBaTHO
OIICHWBATh BKJAJ KaXJOTO0 W3 YYaCTHUKOB TPYIIBI B  PEIICHHE
paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/m P Konrposbusie IIpakrnyeckue (up )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUS
bubnunoreka LIOK
1.1 ®u3rKa U METOJIbI HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmorexa LIOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubnunorexa LIOK
32 OCHOBBI TCPMOHHAMHKIL 10 L https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuotexa [IOK

da30BbIe IEPEXOIBI

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

Uroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
bubnunoreka LIOK
41 MeKTpOCTaTHI 10 https://m.eds00.ru/7f41bf72
[TocTosiHHBIM 21€eKTpUYeCcKuil TOK. TOKHU B Bbu6muoteka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne /i P Konrpouabusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHOoe nojie. IJIeKTpOMarHuTHast 11 1 3 bubnuotexa [JOK
' WHTYKIIAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHW4eCKUE U SIIEKTPOMArHUTHBIE 9 1 bubnunoreka [JOK
' Kosiebanus https://m.edsoo.ru/7f41c97¢c
99 MexaHu4yecKue U 3J1€KTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Omrika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazueny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI crieNMAIbHON TEOPUHU bubnuorexa [JOK
3.1 4 1
OTHOCHUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBON OIITHKNA 6 Eubmorexa IIOK

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



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

4.2 Ctpoenue atoma 4
4.3 ATOMHOE PO 5
Hroro no pazueny 15

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7

Utoro no pazneny 7

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

Pa3nesn 6. OBOBLIAIOIIEE IOBTOPEHUE

bubmuoreka [JOK
6.1 Obobmaromee nosToperHe 4 https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08



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




HOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Kontpoabubie IlpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
dusnka — HayKa o MPUPo/IC.
1 Hayunsie MCT(}),K bl nofHapHIfﬂ 1 bubmmorexa LIOK
o A https://m.edsoo.ru/ff0c32e2
OKPY’KaloIIero MUpa
Poab u mecTo pusuku B

5 (hopMUPOBaHHHM COBPEMEHHOMU 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETbHOCTH JIIOIeH
MexaHuyeckoe ABUKEHUE.

3 OTHOCHUTENBHOCTH MEXaHUYECKOTO 1 bu6mmoreka [IOK
neuxkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE IpsIMOJIMHEWHOE 1 bubnnorexka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE PSIMOJIMHEIHOE 1 bubnuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBobOoaHOe nageHue. Y CKopeHue 1 bubnmoreka [JOK
CBOOOIHOTO MaeHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHOE nBUXKEHUE.

7 JIBr>keHUEe MaTepualibHOM TOUKH 110 1 bubmmorexa LIOK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

IIpuHLUII OTHOCUTENIBHOCTH

bubmuoreka [JOK

8 lanunes. MnepuuanbHbIe CHCTEMBI
puu https://m.edsoo.ru/ffOc3be8
otcyeta. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [lpunnun
9 Cylneprno3unuu cui. Bropoi 3akoH bubmmorexa [TOK
yrep H ' p . https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepuanbHON TOYKA

10 Tpetuii 3akon HerotoHa s bubnnoreka [JOK
MaTepUalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUupHOro TaroreHus. Cumia

11 Tsokectu. [lepBas kocMuveckas bubmorexa LHOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpduument

13 TpeHus. Cuiia COpOTUBIIEHUS TPU bubnuoreka [IOK
NIBIDKECHUH TeNa B JKUIKOCTHU W https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTtensHoe U BpamareabHOe

14 JBIKEHUE a0COIIOTHO TBEPIOTO bu6nmoreka [JOK
tena. MomeHT cuitbl. [liieuo cuitbl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECHS TBEPAOTO Tella
NMnynbsc MmaTepualbHONM TOYKH,

15 CHUCTEMBI MaTepUAJIbHBIX TOUEK. bubnuorexa [IOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITYJIbCa. PeakTHBHOE JIBIYKEHUE
PaGoTta u MOIITHOCTH CHITBIL.

bu6mmoreka [JOK
16 Kunernueckas sHeprus

MaTepuaabHOW TOUKH. Teopema 00

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

N3MEHEHUN KUHETUUECKON SHECPIrUun

IloTreHunanpHas SHEPTHUs.
[ToTeHunanpHas 3HEPIUst ynpyro
nepopMUPOBaHHON NPYKUHBIL.
[ToreHumanpHas 3Heprus Teina
BOJIM3U IOBEPXHOCTH 3eMIIU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

IloTeHumanbHbIC U
HENOTCHIUAJIbHEIC CHIIBL. CB3b
pabOThI HEMOTCHIIUATBHBIX CHJI C
H3MCHCHHEM MEXaHMYECKOI
SHEPTUU CUCTEMBI T€Jl. 3aKOH
COXpAaHEHUS MEXaHUYECKON YHEPTUH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopras pabora
«HccnenoBanue cBsizu pabOTHI CHITBI
C U3BMEHEHUEM MEXAHUYECKOU
SHEPTUH TeJla Ha IPUMepe
pacTsKEHUs PE3UHOBOTO KIyTa)

20

21

22

KonTponbhas padota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU
TeopuHu. bpOyHOBCKOE ABUKEHNE.

Hudbdy3us

Xapakrtep IBUKECHUS U
B3alMOJIEHCTBHS YaCTHI] BEILIECTBA.
Monenu cTpoeHus ra3os,
AKHUJIKOCTEH U TBEPIBIX TEI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. Konuuectso
Bemtectra. [locTostHHas ABoraapo

24

25

26

TemnnoBoe paBHOBECHE.
Temneparypa u e€ uzmepeHue.
[Tkana remneparyp Llenbcus

Wneanpueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomntoTHas Temreparypa Kak mepa

cpeaHel KHHETUYECKON SHEPIUU
JBUKEHUS MOJIEKYJ. Y paBHEHHE
MenaeneeBa-Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

28

29

30

31

32

3akoH JlanmbpToHa. ["a30BbIC 3aKOHBI

JlaGopatopHnas pabora
«HccnenoBanne 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSHHS
Pa3peKEHHOTO ra3a

I/Isonpoueccm B UACAJIbHOM ra3€ u
ux rpaq)nqem(oe MMPEaCTaBJICHUC

BnyTtpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CIIOCOOBI €€ N3MEHCHUS.
KomnmnuaecTBo TemnoTel u paboTa.
BHyTpeHHss sHEprus
OJTHOATOMHOT'O MJI€aJILHOrO Ta3a

Buasl Tennonepenaun

VYV nenbHast TENI0EMKOCTD BEIECTBA.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5c36

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

KonnyecTBo TemioTs! npu
Terionepenade. AanadbaTHbIi
porecc

IlepBblil 3aKOH TEPMOAVHAMUKHU U

bu6mmoreka [IOK

33
€ro NPUMEHEHHE K U30IpoLIeccaM https://m.edsoo.ru/ff0c5efc
HeoOpaTiumMocTh mporeccoB B
34 npupoae. Bropoii 3akon bubmmorexa [JOK
PHPOIE. P https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKH
35 [Tpunmun nevicrBus u KI1/] bu6mmoreka [IOK
TEIJIOBOI MalllMHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KI1/]
37 DKOJIOTUYECKHE TTPOOIEMBI
TETJI0PHEPTETHUKU
O60061maronuit ypok
38 «MOJ‘II:K JIISI{I Has}{,p ¢u3uka. OCHOBBI bubnuorexa LIOK
YPIp ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
KonTponbhas padota no teme
39 «Mounekynspras puznka. OCHOBBI bubmorexa HOK
Yp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKI
40 [TapooGpazoBaHue U KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u xurnenue https://m.edso0.ru/ff0c63b6
AOcomoTHas U OTHOCUTEIbHAS
41 BJIXXHOCTh BO3yxa. HackleHHbI! bubmmorexa [OK
Hyxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
bu6mmoreka [IOK
42 amopdHbIe Tena. AHU30TPONIHS

CBOMCTB KpucTauioB. Kuakue

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

kpuctayabsl. CoBpeMEHHbIE
MaTepuaibl

[IinaBnenue n KpUCTATUIU3ALIMSL.

43 VYV nenpHas TEIUI0Ta [IaBJIEHUS Bubmaorexa ITOK
A ’ https://m.edsoo.ru/ff0c6708
Cybnumarust
bu6mmoreka [IOK
44
YpaBHEHHE TeII0BOro Oasanca https://m.edsoo.ru/ff0c6820
OnexTpu3anys Tell. DIEKTPUIECKUI
45 3aps pI[BaLIIsH a DJIEKT I/ITIIE)ECKI/IX bubmmorexa [JOK
AL A p https://m.edsoo.ru/ffOc6bcc
3aps/i0B
[IpoBOAHUKH, TUIIEKTPUKH U
46 H(I))J'I HOBO HIfKI/I 3aK(I;H Bubmorexa ITOK
YHpOBOA ' https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs IJICKTPUICCKOTO 3apsiaa
Bs3aumogeiicTBue 3apsiioB. 3aK0H
47 K JIOHaHToqeqHLHZI;JIHeKT NYECKUN bubmmorexa LHOK
y ’ p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpssk€HHOCTB IIEKTPUYECKOro
48 nosist. [IpuHIMn cynepno3unuu bubnnoreka [JOK
AJIEKTPUYECKUX MoJel. JInnnn https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cwit anekTpocTaTHIecKkoro
49 noxnd. I[Torenmuan. PasHocts Eubmorexa IIOK
’ T(HATL. https://m.edsoo.ru/ff0c6f00
IOTEHI[NATIOB
ITpOBOHUKH U OUIIEKTPUKHU B
50 3J'IpeKT I([)CTaTI/I'-I:([:KOM norj)ie bubmnorexa [IOK
p ' https://m.edsoo.ru/ff0c7018
JupnexTpudeckasi IpOHUIIAEMOCTh
b K
51 OnekrpoémkocTs. KoHmencarop nommorexa 110

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNeKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOT0 KOHAEHCAaTopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

Jlaboparopuas pabota "U3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

[IpunIUI NECTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAILHOTO
armapara, CTpyHHOTO IPUHTEPA.
DneKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHHe AIIEKTPONpruOOpPOB

DIEeKTPUYECKHUM TOK, YCIIOBUS €TO0
cyuiectBoBanus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Comnporusnenue. 3akon Oma Jist
y4acTKa Ienu

[TocnenoBarenpHOE, TapaIETBLHOE,
CMEIlIaHHOE COETMHEHNE
MpoBOAHUKOB. JIabopaTtopHas
pabota «3yueHue cMermanHoro
COCMHEHUS PE3UCTOPOBY

PaGora u momtHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenma

3akoH OMa 11t MOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKON LIETIH.
KopoTtkoe 3ambikanue.
JlaGopatopnas pabora «M3mepenue
OJIC ucTOYHHMKA TOKA B €TO

0.5

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

BHYTPEHHETO COIIPOTUBIICHUS

DneKTpOHHAas! IPOBOJAUMOCTD
TBEPJIBIX METAJJIOB. 3aBUCUMOCTD

59 COIIPOTHBIICHUS] METAJJIOB OT
Temreparypbl. CBEpXIIPOBOJIMMOCTh

60 DJIEKTPUYECKUH TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB
[TonynipoBoiHUKH, NX COOCTBEHHAs

61 Y MPUMECHAs MPOBOJIUMOCTb. bubnuorexa [JOK
CaoiicTBa p—N-niepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBOIHUKOBEIE TPUOOPHI
DNEeKTpUUECKUN TOK B pacTBOpPax U

62 pacruiaBax 3JIEKTPOJIMTOB. bubnnorexa [HOK
DNEeKTpONUTHYECKAs JUCCOLUALIMSL. https://m.edsoo.ru/ff0c82ba
OneKTponan3
DNeKTpUYECKHUI TOK B razax.

63 CamocTosTeIbHBIN 1 bubnuotexa [JOK
HECAMOCTOSITEIBbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DnexTpuueckue nprudopsl U

64 YCTPOMCTBA U X MPAKTHYECKOE bubmuorexa [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O6o0maromuii ypok bubnmnoreka [JOK
«NEKTPOIUHAMHUKA» https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «Quekrpocratuka. [TocTosHHBIM bubmmorexa [JOK

3JIEKTpUYECKU TOK. Toku B

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

Pa3IMyYHBIX CpeIax»

PezepBubiii ypok. KonTposbHas

bu6mmoreka [IOK
o7 ]'g‘>a60Ta HO TEME " 1 https://m.edso0.ru/ff0c8c56
DneKTpoANHAMUKA
PesepBHblit ypok. O60061maromuii bubnmoreka [JOK
68 1
ypok no temMam 10 kmacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
[
J:;n Tema ypoka Beero Kourpoabnbie IIpakTHyeckue II/I[:;:CHI/ISI :)I;l[()l:ll:())l:;feﬂbﬂble
padoThI padoThI pecypeni
[TocTostHHBIE MATHUTHI U UX

1 B3auMoericTBUE. MarHuTHOE II0JIE. 1 bu6nmoreka LIOK
BexkTop MarHuTHON MHAYKIUU. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW MHAYKUIHUH
MarsuTHO€e noJje NpOBOJHUKA C

5 TokOoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas pabota «3yueHue

3 MaFHII/:THOI;O noiﬂ KaTYH_IKI/Iy: 1 1 bubmorexa LOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.

4 JlaGopatopHnas pabora 1 1 bubmmnoreka HOK
«HccnenoBanne neMCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBIKYILYIOCS 3aPsKCHHYIO 1 bu6muoreka [JOK
gactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiel JIopeHna

6 DneKTpoMarHuTHast WHIYKITHSI. 1



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

IToTOoK BEKTOpa MarHUTHOMN
unaykuuu. DJC uHAYKIMU. 3aKoH
3JEKTPOMArHUTHOM MHIYKIUU
®dapanes

Jlaboparopuas pabota
«HccnenoBanue SBiacHUA
AJIEKTPOMArHUTHON MHYKIIAN))

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTUBHOCTB. SIBICHUE
camounaykiuu. 3JC
CaMOUHIYKIMH. DHEPIrust
MarHUTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

bubnuoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U UX
IIPUMEHEHHUE: ITOCTOSTHHBIE
MarHuThl, 3JIEKTPOMarHMTHI,
9JIEKTPOJIBUTATEIb, YCKOPUTEIN
3JIEMEHTApHBIX YACTHII,
MHIYKIMOHHAs [1e4Yb

10

O6o0maromuii ypok «MarautHoe
nosie. DJIeKTPOMarHuTHast
HUHAOYKOUS»

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

12

KonTponbHas pabota mo Teme
«Mar"gurtHoe 1ojJie.
SHGKTPOMaFHI/ITHaSI I/IH)IYKIII/ISI»

CB0OOIHBIE MEXaHUUECKUE
kosebanus. ["'apMoHndeckue
KojeOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcaf06



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

13

[IpeBpamienue 3epruu

JlaGopaTopHas pabora
«MccneqoBanne 3aBUCUMOCTH
MepHoJIa MaJIbIX KOJIeOaHH rpy3a
HA HUTH OT JUTMHBI HUTH U MaCChl
rpy3a»

14

KonebarenbHbIN KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
KoJIe0aHUs B UI€AJIBHOM
K0J1e0aTeIbHOM KOHTYpE. AHAIOrUs
MEXy MEXaHUYECKUMU H
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

bubnuoreka [{OK
https://m.edsoo.ru/ffOcb820

15

16

17

18

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

[IpencraBienue o 3aTyXaroMIHX
KoseOaHusx. BelHyKIeHHBIE
MEXaHUYECKHE KOJIeOaHNs.
Pesonanc. BeinyxaeHHbIE
OJICKTPOMArHMTHBIC KOJIe6aHI/I$I

IIepeMeHHBIN TOK.
CuHyconganbHbIi IepeMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO TOKA.
AMIUTMTYTHOE U IEVCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA M HAIPSHKEHUS
Tpancdopmarop. [IpousBozactso,
nepeaaya v norpedieHue
AJIEKTPUYECKON SHEPTUU

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbb86

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcbd34



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

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE DJIEKTPUYECKOTO
3BOHKA, F€HEpATOpa IEPEMEHHOTO
TOKA, JINHUH 3JIEKTpoIiepenay

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4eCcKUe pUCKU IIpU
IIPOU3BOCTBE IEKTPOIHEPIUN.
KynbTypa ncnonb3oBanus
AIIEKTPOIHEPTUH B IOBCETHEBHOI
KHU3HU

21

MexaHn4JecKne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon.
CKOpOCTh pacinpoCTpaHEHUs U
JuiiHa BOJIHEL. [lonepeunsie u
MIPOJI0JIbHBIE BOJTHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpoCTh 3ByKa. I poMKOCTh
3ByKa. Beicora ToHa. TemOp 3Byka

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

23

24

25

DNeKTpOMarHuTHbIE BOJIHBI, UX
cBoKcTBa U cKopocTk. [Ikana
OJICKTPOMArdHMuTHBIX BOJIH

[TpuHIMIBI pagHOCBA3U U
TeneBujieHus. PazBuTue cpeacts
cBs3u. Panmonokanus
KonrtponbHas padora «Konebanus
Y BOJTHBD»

bu6nmorexa LIOK
https://m.edsoo.ru/ffOccfe0

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssmonnHeHOE pacpoCTpaHEHHE
CBETa B OJIHOPOJHOM Cpeje.
Todeunblilt ICTOUHUK cBeTa. JIyd
cBeTa

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpakenue cBeTa. 3aKOHbI

bubnunoreka LIOK

27 oTpaxeHus ceera. [loctpoenue
p . p https://m.edsoo.ru/ffOcd4e0
M300paKeHUI B TUIOCKOM 3epKalie
IIpenominenue ceera. [lonHoe
BHYTPEHHEE OTPa’KEHUE. Bu6muoteka [JOK
28 .
[IpenenbHbIi yroJi MOJIHOIO https://m.edsoo.ru/ff0cd7f6
BHYTPCHHETO OTPaXCHUS
29 Jlaboparopnas padota «3mepenue bubanorexa [JOK
[OKa3aTesisi IPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenne n300pakeHui
30 B rH3e. DopMyIia TOHKOW JTHUH3BI bubmmorexa [JOK
+ FOPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
Jlaboparopras pabora
31 «HMccnenoBanue CBOWCTB
1300pakeHU B JTMH3aX»
Hucniepcust ceera. CIIOXKHBIA cOCTaB
32 6enoro ceera. L{Bet. JITabopaTopHas
pabota «Habmtoienue nucrepcuu
CBETa»
WNnuTtepdepennus creta. dudpaxius bubmuoteka [IOK
33 .
ceera. JludpakiuonHas penérka https://m.edsoo.ru/ff0ced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuotexa [IOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
OnTHueckue mpudopsl U
35 YCTPOMCTBA U yCIOBUS UX
0€301acHOT0 MPUMEHEHUS
36 ['paHuIIBI TPUMEHUMOCTH bubnuoreka [JOK



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

KJIACCUYECKON MEXaHUKH.
ITocTynatel cienuaibHOU TEOPUU

https://m.edsoo.ru/ff0cf862

OTHOCHUTEIILHOCTH
OTHOCHUTEIBHOCTH
37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHE bubmmorexa LJOK
AHOBD ' g https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKPAIICHUE JJTUHBI
DHeprus U UMITYIbC
38 penaTUBUCTCKON yacTulibl. CBS3b bubnuoreka [IOK
MacChl C SHEPrUEH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKos
KonTponbnas pabota «OnTuka.
39 OCHOBBI crielMaIbHOM TEOPUU bubmorexa HOK
H P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEITLHOCTH
40 ®otonbl. ®opmyna [1nanka. bubmmnoreka HOK
DHeprus U UMMIyibe GpoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAHNE Eu6 110K
nonImoTexa
41 .0 A.T.
poroddpexra. Ormbiret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl potorddexra. YpaBHeHUE
42 BﬁHmTegHa n(is)fq)(i)oma@;ema bubmmorexa LIOK
. i https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» portospdexra
JaBnenue cBera. Onbithl [1. H.
43 JlebeneBa. XumMudeckoe AeHCTBIE bubmorexa HOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MPaKTUYECKOE IPUMEHEHHUE:

(dboTodrIeMeHT, POTOAATUHK,
CONTHEYHas OaTapesi, CBETOUOT



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pemenue 3agay no teme

bubnunoreka LIOK

45 «2eMeHThI KBAHTOBOM ONTHKU» https://m.edso0.ru/ff0d0302
Monens atoma Tomcona. OnbITbI

46 Pesepdopna no paccestauio o- bubnuoreka [JOK
yactull. [LtanerapHas Mozenpb https://m.edsoo.ru/ff0d091a
aToMa

bubmuoreka [{OK

47 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u normnouieHue GoToOHOB

48 IIpY IEPEXOE aTOMA C OJTHOTO bubnuorexa [IOK
YPOBHS 3HEPrUM Ha Apyroil. Buibl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBbIE cBOMCTBA YaCTHIL.

Bousnsl ne bporins.
49 KopnyckynspHo-BoIHOBOM bubmmorexa [IOK
https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIIOHTaHHOE U
BBIHYXJICHHOE U3JIyYeHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omertel Pe3epdopaa o bubnnorexa [JOK
ONPEACIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZMOaKTUBHOIO U3TyUYEHHS
CaoiictBa anba-, 6era-, raMmma-

51 u3nydeHus. Bnusiaue
PaZOaKTUBHOCTH Ha )KHUBBIE
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.

52 W3otonsl. Anbga-pacna. bubmmorexa [IOK

DJIEKTPOHHBIN U TO3UTPOHHBIN

https://m.edsoo.ru/ff0d1162



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

53

6era-pacnaj. ["aMma-usiyyenue

OHeprusi CBA3U HYKJIOHOB B sIJIpe.
Snepuble peakuuu. S nepHbii
peaktop. [IpobiemMbl, TEPCIIEKTHBEI,
JKOJIOTUYECKHE ACIIEKTHI A1ePHON
SHEPreTUKU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIEC YaCTULIBI.
OTtkpbITHE TO3UTPOHA. MeETObI
HAOJIIOACHUS M PETUCTPAINH
a1eMeHTapHbIX YacTull. Kpyribii
cros «®yHaMEeHTaIbHbIE
B3auMOJeHCTBUA. EquHCTBO
(bu3n4ecKoil KapTUHBI MUPay

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3nnoro neda. Co3se3nus,
SIPKHE 3BE3/IBI, TUIAHETHI, UX
BuauMoe asmxkenne. ConHeunas
cHcTeEMa

56

57

58

Connne. ConHeuHast aKTHBHOCTb.
NcTtounuk sneprun ConHua u 3BE311

3BE3/1b1, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [IaBHOU
IIOCJIEI0BATEILHOCTH. BHYyTpEeHHEE
ctpoeHue 3B€311. COBpeMEHHBIE
MIPEACTABJICHUS O MMPOUCXOKACHUHN
u 3Bosonnu ConHIa U 3B€3]1
Mnuneunsiii [1yre — Hamma
lNanaktuka. [Tomoxenue u
nemwxkenne Comnnna B ['amakTuke.



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

lNanmakTuku. YEpHbIE ABIPHI B sApax
TIAKTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonboro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

61

Hepemennsie mpo6iieMbl
aCTPOHOMUU

KonTponbHas pabota «neMeHTHI
aACTPOHOMUU U acTPOPUIUKU»

62

Oo6o06maromuit ypok. Pois pusuku
Y ACTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIHMAIbHON 1
ATUYECKOH cdepax AedaTeIbHOCTH
YyesoBeKa

63

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

64

O6o06maromuii ypok. Poib
¢buznueckoil Teopuu B
(hopMHpPOBAHNY TIPE/ICTABICHUH O
¢buznveckoil kapTUHE MUpa

65

O6o0maromuii ypok. Mecto
(bU3UIECKOI KapTUHBI MHUPA B
o01eM psiy COBpEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUI O IPUPOJIE




PesepBHbIil ypok. MarautHoe noie.

66 1
DNeKTpOMarHuTHAS UHAYKIUS
PesepBHbliil ypok. OnTrka. OCHOBBI

67 CIEUATBHON TEOPUH 1
OTHOCHUTEIIEHOCTH
Pesepubiii ypok. KBanToBas

68 ¢bu3nka. DIeMeHThl aCTPOHOMHH U 1 bubmorexa [JOK

' P https://m.edsoo.ru/ff0d1784
acTpo(u3uKH
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET






