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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usnke 0a30BOTO YpOBHS Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHMI K pe3yJbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHO mporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a Ttakxe c yuérom (penepanbHOi pabodeil mporpamMmbl BOCHHUTAHHS U
KOHLEMIMU IpenojaBanus yueoHoro npeamera «dusuka» B 00pa3zoBaTeIbHbIX
opraumsaiusax  Poccuiickon ~— Penepauuy,  peaIM3yIOIIUX  OCHOBHBIC
oOpa3oBaTeabHbIE IPOTPAMMBI.

Copepxanue mnporpamMMbl 1O (U3MKE HAIpaBiIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAYyYHOM KapTHHBl Mupa oOyuaromuxcs 10-11 xmaccoB mpu
oOydyenun uX (Qusuke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
HesTeNbHOCTHOTO  moxaxona. IIporpamma 1o  (QU3MKE  COOTBETCTBYET
tpeboBanusmM PI'OC COO Kk miIaHUPyEeMbIM JMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TAKKE YUUTHIBAET HEOOXOAUMOCTh
peanuzanuu  MEXIPEIMETHBIX CBs3ell (U3MKHM C €CTeCTBEHHO-HAyYHBIMU
yu4eOHBIMM TpeaMeTaMHu. B Hell ompenenstoTcss OCHOBHBIE 1€ M3y4YeHUs
($u3MKKU Ha ypOBHE CpeAHEro OOLIero 0Opa3zoBaHUsl, IIAHUPYEMbIE PE3YJIbTaThl
OCBOEHHMSI Kypca (PU3UKH: JINYHOCTHBIE, METallpeIMETHBIEC, NMpeAMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma 1o (pusuke BKIOYAET:

e IUIAHUpYEMBIE pE3yJbTaTbl OCBOECHMsSI Kypca (¢GU3MKM Ha 0a30BOM

YPOBHE, B TOM UHUCJIE [IPEIMETHBIE PE3YJIbTATHI IO rojlaM 00yUeHUS;

e cozaepxkaHue yueOHoro npeamera «dusuka» 1o rogam oOydeHus.

dusuka Kak Hayka O Hambojiee OOIIMX 3aKOHAaX MPUPOJbI, BBHICTYIAs B
KayecTBE YYEOHOro IpeIMeTa B IIKOJE, BHOCHT CYHIECTBEHHBIM BKJIaa B
cucteMy 3HaHUU 00 okpyxkaromem wmupe. IlkonpHBIM Kypc QuU3NKH —
CUCTEMOOOpa3yIoOIUil  JUIsl  €CTeCTBEHHO-HAYUYHBIX YYEOHBIX IPEIMETOB,
IIOCKOJIBKY (DM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U SIBJICHH,
M3ydaeMbIX XUMHEH, Omoisioruei, usmueckoil reorpadueii U acTpOHOMHUCH.
Hcnonp30BaHue M aKkTUBHOE NpPUMEHEHHE (PU3MUECKHX 3HAHMM OIpeaesseT
XapakTep U pPa3BUTHE pa3HOOOPa3HBIX TEXHOJOTUH B cdepe HIHEPreTHKH,
TPAaHCIOPTa, OCBOEHUSI KOCMOCA, MOJYyYEHHUs HOBBIX MAaTE€PUAJIOB C 3a/JaHHBIMU
cBoiicTBaMHU ® JApyrux. W3ydenue (U3MKH BHOCUT OCHOBHOW BKJIAJ] B
GopMupoBaHHE E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa OO0y4arommxcs, B
dopmMupoBaHHe yMEHHUH TPUMEHITh HAY4YHBIH METOJ TMO3HAHUS MpHU
BBINIOJIHEHUH UMHU Y4E€OHBIX HCCIEOBaHUM.



B ocHoBy kypca (usuku s YpoBHS CpeIHEro oOImiero oOpa3oBaHUs
MOJIOKEH Psl HJEH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHLHUIBI €ro
MOCTPOECHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC SIBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET
KaK BOMPOCHI KJIIACCUYECKOW, TaK U COBPEMEHHOMN (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuan Kypca (U3HKU
o0beMHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBisiercs
(dopMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pHUH, BEUIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzaius mpearnosiaraeT HCHOJb30BaHUE
I'YMaHUTApHOTO MOTEHIMaNa (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢u3uku ¢ pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECCKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoess npuxnaonoii uanpasrennocmu. Kypc ¢Gu3uku mpeanoiaraet
3HAKOMCTBO C IIMPOKHUM KPYrOM TEXHHYECKHX M  TEXHOJOTHYECKUX
NPUJIOKEHU I U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs TMOCPEICTBOM BBEIEHHUS DSJIEMEHTOB
collepKaHMsl, TOCBSIIEHHBIX SKOJOTUYECKUM Tpo0JieMaM COBPEMEHHOCTH,
KOTOPBIE€ CBSI3aHBI C PA3BUTHEM TEXHMKU M TEXHOJIOTHH, a Takke 00CYKICHHUS
npoOyieM  palMoHaJbHOTO  MPHUPOJOMNOJIB30BAaHUS U DKOJIOTMYECKOMH
0€30MacHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMHU Kypca (PU3UMKH Ha YPOBHE CPEIHETO OOIIEero
oOpaszoBaHus SABIAIOTCS Ppuznueckue Teopuu ((HopMUpOBaHKE TIPEACTABICHUN O
CTPYKTYpE TOCTpOCHUSI (PU3NYECKON Teopuu, pou (yHIaMEHTAIbHBIX 3aKOHOB
U TPUHLOUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O NPUPOAE, TIpaHHIAX
MPUMEHUMOCTH TEOpPUM, [Jii ONUCAHHUS ECTECTBEHHO-HAYUHBIX SIBICHUN U
MPOIIECCOB).

CucTeMHO-ACITENbHOCTHBIM TOAX0A B Kypce (U3MKH peanusyeTcs
IIPEXJE BCEro 3a CYET OpraHu3aluy SKCIEPUMEHTAIBHON JESTEIBHOCTH
oOyuatoumuxcs. Jns 6a30Boro ypoBHs Kypca (U3MKH — 3TO HCIOJB30BaHUE
CUCTEMBbl (PPOHTANIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JAOOPATOPHBIX
paboT, KOTOophle B MporpaMMme Mo (u3uke OOBEAWHEHBI B OOIIWI CIHCOK
YYEHMUYECKHX MPAaKTHYECKHX pPa0oT. BelieneHne B yKa3aHHOM IE€pEYHE
1a00paTOpPHBIX padOT, MPOBOJAUMBIX ISl KOHTPOJIS U OLIEHKH, OCYILECTBIIAETCS
y4acTHUKaMU 00pa30BaTEIbHOIO Ipollecca MCXOAid U3  OCOOCHHOCTEH
IJIAHUPOBaHUSI U OCHalleHuss kabuuera ¢usuku. IIpu s3ToM oOecneunBaercs
OBJIaJIcHHE OOYyYalIIMMKCS YMEHUSMH HPOBOAUTh KOCBEHHBIE H3MEPEHUS,



WCCIICIOBAHMS 3aBUCUMOCTEH (DM3MUECKUX BEIMYMH U TOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPENIOKECHHBIX THIIOTES.

Bonbmioe BHMMaHuE yaemsieTcs PEIICHUI0 PAacu€THBIX M KaueCTBEHHBIX
3agad. [Ipu >ToM 175 pacu€THBIX 3a7]a4 MPUOPHUTETOM SIBISIOTCS 3a/1a4M C SIBHO
3alaHHOM  (U3MYECKOW MOJEINbI0, TO3BOJISIOIINE MPUMEHATh HW3YUYEHHbIE
3aKOHBI ¥ 3aKOHOMEPHOCTH KakK M3 OJHOTO paszeia Kypca, TaKk U UHTETPHPYS
3HaHWS W3 pa3HBIX pasfenoB. J[as KadecTBEHHBIX 3a/Jad TMPUOPUTETOM
SBIISIIOTCS 33/IaHMsl Ha OOBSICHEHHWE MPOTEKAHHUA (PUINYECKUX SIBICHUH U
IPOIIECCOB B OKPYXAIOIICH JKU3HH, TpeOyrolme BbIOOpa GU3NIECKOW MOJEIH
JUIS CUTYalluu PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpedboBanusimu PIOC COO k wmarepuansbHO-
TEXHUYECKOMY OOECTIeUeHHI0 ydeOHOro mporecca 0a30oBbBI ypOBEHb Kypca
¢u3nKH Ha YpOBHE CpeJHEro oO0IIero oOpa3oBaHUs JOKCH H3ydaThCs B
YCIIOBHSIX TIPEAMETHOTO KabMHeTa (PU3UKU WM B YCIOBUSX WHTETPHUPOBAHHOTO
KaOMHEeTa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKIA. B kaOuHeTe (u3uku
JOJKHO OBITh HEOOXO0IuMMOE J1abopaTopHOE OO0OpPYAOBAHME [JISi BBIMOJIHEHUS
yKa3aHHBIX B MPOrpaMMe MO (U3MKE YUYEHHYECKHX MPAKTHYECKHX paboT u
J€MOHCTPAaLlMOHHOE 000pyI0BaHHE.

JIeMOHCTpallnOHHOE 000pYyJOBaHUE (POPMUPYETCS B COOTBETCTBUM C
OPUHIMIOM MUHUMAJIBHOM JOCTaTOYHOCTH M 00€cleYrBaeT IOCTaHOBKY
IEepEeUYUCIEHHBIX B IporpaMme Mo (U3MKE KIIOUEBBIX JAEMOHCTpALUd IS
UCCIICZIOBAHNS M3Y4YaeMbIX SBJICHMH M TPOLECCOB, HOMIUPUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe oOOpyIOBaHHE JJISI YYEHHYECKHX TMPAKTHUYECKUX padoT
(GopmupyeTcst B BUJie TEMaTHUYECKUX KOMILIEKTOB U 00ECIeUnBaeTCs B pacuére
OJHOTO KOMIUIEKTa Ha JABYX OOydaromuxcs. TemaThudeckue KOMIUIEKTHI
71a00paTOpHOro OO0OpPYNOBaHUS JOJDKHBI OBITH MOCTPOECHBI Ha KOMIUIEKCHOM
MCIIOJIb30BaHUM aHAJIOTOBBIX U IIU(PPOBBIX IPUOOPOB, @ TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CHCTEM B BUJIE IM(PPOBBIX JabOpaTOpuUid.

OCHOBHBIMH TIETISIMHA U3y4eHUS (PU3UKH B 001IeM 00pa30BaHUU SBIISIOTCS:

e (opMHpOBaHHE HMHTEpPECa M CTPEMJICHHUS OOYyYaroIIMUXCS K HaAyYHOMY
U3YyYEHUIO MPHUPOJBI, PA3BUTHE WX HMHTEJUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e Dpa3BUTHE TMPEICTaBICHUA O HAyYHOM METOJEC TMO3HAaHUSA W
(GopMupoBaHUE HCCIEAOBATEIBCKOTO OTHOIIECHUS K OKPYXAIOUINM
SBJICHUSIM;

e (GOpMHPOBaHNE HAYYHOTO MHPOBO33PEHHUSI KaK pe3ylbTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIAMEHTAIBHBIX 3aKOHOB (DPM3UKH;



(opMHUpOBaHUE YMEHHUI OOBSACHATH SBJICHHUS C HUCIHOJb30BAHHEM
(U3HUECKUX 3HAHUI 1 HAYYHBIX JOKA3aTEIbCTB;

(opMHUpOBaHUE NPEACTABICHUNA O POIU (U3UKU JJISl PA3BUTHUS IPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU .

JlocTKeHne ITHX 1eNel 0OecTieunBaeTCs pelieHHeM CIEAYIONINX 3a1a4 B
npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHEro o01ero oopa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHMM 00  o0mmux  (U3MYECKHUX
3aKOHOMEPHOCTSX,  3aKOHAaX, TEOpHUsAX, BKIOYasd  MEXAHHUKY,
MOJICKYJISIDHYIO (U3HUKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AJIIEMEHTBI acTPOPU3UKH;

dbopMupoBaHue YMEHHH TPUMEHSTh TEOPETUUYECKHE 3HAHUS IS
0o0bsiICHEHUS (PU3UYECKUX SBJICHUH B TMPUPOJAEC € JUIS TPUHSITHUS
MPAKTUYECKUX PEIICHUH B TIOBCEIHEBHOM KU3HU,

OCBOCHHUE CIIOCOOOB PEIICHHUS pPa3IWYHBIX 3ajad C SBHO 3aJlaHHOU
dbu3uYecKor MoJeNblo, 3a7a4, MOAPa3yMEBAIOIINX CAMOCTOSITEIBLHOE
co3/laHue (PU3HUECKON MOJICIIH, aJICKBATHOW YCIIOBUSIM 3aJ1auu;
NMOHUMaHUE (PU3NUYECKUX OCHOB M NMPUHIIMIIOB JICUCTBUSA TEXHUYCCKHUX
YCTPOWCTB M TEXHOJOTHMYECKHUX IPOLIECCOB, MUX BIHMSHUA HaA
OKPYKAIOUIYIO CPEAY;

OBJIQICHUE METOJAMH CAaMOCTOSITEILHOTO TJIaHUPOBAHUS U IPOBEACHUS
(du3MUeCKUX SKCIIEPUMEHTOB, aHAJIM3a U MHTEpIIpeTalluy nH(popMaluu,
ONpEIeNIEHNs] JOCTOBEPHOCTH MOJTYUYEHHOTO PE3YJIbTaTa;

CO3aHHUE YCIIOBUH JUTA pa3BUTHS YMEHUI MIPOEKTHO-
UCCIIEOBATEIBCKOM, TBOPUECKOU AEATEITLHOCTH.

Ha m3ydenne ¢uszuku (0a30BbI ypOBEHB) HAa YPOBHE CPEIHETO OOIIETO
obpazoBanus orBoautcs 136 gacos: B 10 kinacce — 68 yacoB (2 yaca B HEJIEIIO),
B 11 xacce — 68 yacoB (2 4aca B HEJENIO).

[Ipennaraemseiii B mporpamMme 1o (uU3MKe MEepeveHb Ja0OpATOPHBIX WU
MPAKTUYECKUX padOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JElaeT BBIOOD
MpoBeIeHUs JTa0OPATOPHBIX PA0OT W OMBITOB C YYETOM WHIWBHIYATHHBIX
0COOEHHOCTEH 00yUaIOIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usnka — Hayka o npupoze. HayuHble METONBI MO3HAHUSA OKPYKAIOILLIETO
Mupa. Ponp skcnepuMeHTa W TEOPUM B MPOLECCE TMO3HAHUS IPHUPOIBI.
DKCHEepUMEHT B (PU3HKE.

MopenupoBanue ¢pu3HUeCcKuX sIBICHUH U npolieccoB. Hay4uHble runoTessl.
duznyeckue 3aKOHbl M TEOpPUH. ['paHUIBI TNPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [IpuHIIUII COOTBETCTBUSI.

Ponb u Mecto Gpusnku B GOpMUPOBAHUHN COBPEMEHHOW HAYYHON KapTHUHBI
MUpa, B IPAKTHYECKOMN AEATEIBHOCTHU JIFOJIEM.

Jlemoncmpayuu

AnanoroBeie ¥ IMGPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JTATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHue. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKECHHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpOCTh (CpEnHsIs CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U
YCKOPEHUE MAaTE€pUaIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpPJHMHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJMHENHHOE NBrkKeHUE. [ 'paduku
3aBUCUMOCTH KOOpPIAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEpPEMELICHHUS
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonunennoe nBuxeHue. JIBH)KEHHME MATEpUAIIBHOM TOYKH IO
OKPYKHOCTH C TIIOCTOSIHHOW IO MOJYJII CKOPOCTBIO. YTIIOBas CKOPOCTb,
nuHelHas ckopocTh. Ilepuon m vactora oOpamieHus. LleHTpocTpemuTenbHOE
YCKOpPEHHUE.

TexHnuecknue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIUIOMETP,
JNBH>KEHUE CHAPSIOB, LIENTHBIE U PEMEHHBIC NEPEAAYH.

Jlemoncmpayuu

Mopenb CHUCTEMBI OTCYETA, WJUTIOCTPALUs KMHEMAaTUYECKUX
XapaKTEPUCTUK JIBUKECHUS.

[IpeobOpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.



[Tanenue Ten B BO31yXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmionenne nBukeHus: Tena, OPOLIEHHOrO MO YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Hanpagnenne ckopocTu npu ABUKEHUU MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

N3yyenne HEpaBHOMEPHOTO  JBMXKEHHSI C  LEJIbI0  ONPEICICHUS
MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOIICHUS MEXIY NYTAMH, MPONUJCHHBIMU TEIOM 3a
MOCJIEIOBATEIILHBIE PABHBIE MPOMEXKYTKHM BPEMEHU MPHU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHune nBUKEHUS 1IapUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Teia, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutenbHOcTH [anmunesa. Ilepseii  3akoH  HerotoHna.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cwuna. IlpuHuun cynepno3unuud cui. BTopoil 3akoH
HproTona i wmarepuanbHOM TOYKM. Tpernit 3akoH Herotona s
MaTepUaibHbIX TOUECK.

3akoH BceMupHoro TtsaroteHus. Cuna Tsbkectu. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenune. Buabl Tpenus (IOKOs, CKOJbXEHUs, KadeHus). Cuiia TpeHHs.
Cyxoe tpenue. Cuita TpeHHS CKOJIbKEHUS U cujia TpeHus nokos. Koadduiment
TpeHus. Cuiia CONpOTUBIICHUS TIPY JIBUKEHUM Tejla B )KUIAKOCTH WIIN rase.

[TocTtynaTenpHOE M BpamaTeabHOE ABMIKCHUE a0COIFOTHO TBEPIOTO TEa.

MoOMEHT CHJIBI OTHOCUTENIILHO OCH BpamieHus. [liedo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckne yCTpOWCTBA M IMPAKTUYECKOE MPUMEHEHUE: IMOIAIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT JieopMaIiiu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.



CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBust paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamoprsie pabomel

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIum.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO TeJla, MMEIOLIETO OCh
BpaILlCHUS.

Tema 3. 3akonvl coxpanenusn 6 mexanuke

Nmnynbe maTepuaabHON TOYKH (Tena), CUCTEMbl MaTE€pUATbHBIX TOUEK.
NMnynbC cUiibl U1 UBMEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHECHUS MMITYJIbCA.
PeaktrBHOE IBUKEHHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprust maTepuaibHOM TOukH. Teopema 00 M3MEHEHUU
KMHETUYECKON SHEPTUH.

[TorennuanbHas SHEprus. [ToTeHimanbHas SHEprus yIpyro
nedopMUpoBaHHON TIpyXUHBL. [loTeHIManpHAs dSHEpPrusi Tejla BOJIU3H
NOBEPXHOCTH 3E€MJIU.

[loTeHnuanbpHple ¥ HEMOTEHIUaIbHbie  cUibl. CBsS3pb  pabOTHI
HEIMOTEHIUAJIbHBIX CUJI C U3MEHEHUEM MEXaHMYECKON SHEPruU CUCTEMBI TEIN.
3aKOH COXpaHEHHSI MEXaHUYECKOU SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTporucTBa U MPAKTUYECKOE TPUMEHEHHE: BOJOMET, KOIED,
NPY>KUHHBIA MMUCTOJIET, JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BMXEHME.

[lepexon mMOTEeHIIMATBEHOM YHEPTUN B KHHETHUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydenne abCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO JBYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

UccnenoBanne cBsiz3M pabOThl CUJIBI € U3MEHEHHEM MEXaHMYECKOM
SHEPIrUH TEJIa Ha NPUMEPE PACTSKEHUSI PE3UHOBOTO KI'yTa.

Pazgea 3. MousiekyasipHas pu3sukKa ¥ TEpMOAMHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIEC TOJOXEHUS MOJEKYJISIPHO-KMHETUYECKOH TEOpUU U HUX
onbITHOE oOocHOBaHue. bpoyHoBckoe nBuxkenue. [duddysus. Xapakrep



JIBUKECHUS WU B3aUMOJECHCTBUS YACTHL[ BelIeCTBAa. MOJENIU CTPOEHHUS TIa3o0B,
KUJKOCTEH M TBEPIBIX TEN U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THUX
Mojaenein. Macca u pasmepsl monekyin. KommuectBo BemiectBa. [loctosHHas
ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ wusMepenue. Illkana
temneparyp Llenbcus.

Mogens wuaeanbHoro rasa. (OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-
KMHETUYECKON TeOpUHU HJICIbHOrO ra3za. AOCOMIOTHAs TeMmreparypa Kak Mepa
CpeHEeW KMHETHMYECKOW SHEPruM TEIUIOBOTO JBM)KEHUs vactull raza. Illkama
temniepatryp KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHHe MenaeneeBa—
Knaneiipona. 3akon JlaneroHa. M3ompoiiecchl B HA€aIbHOM ra3e ¢ MOCTOSIHHBIM
KOJMYECTBOM  BellecTBa. [ 'paduueckoe TpeAcCTaBICHUE  HU3OIMPOIECCOB:
u30TepMa, U30X0pa, n3obapa.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, ¢doTorpaduu
MOJIEKYJI OPTaHUYECKUX COCUHEHUN.

OnpiTel 10 MU PYy3UN )KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopaens onbita HTepHa.

OnbITHL, JIOKA3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJICHCTBHS.

Mojenb, WLTIOCTPUPYIOLIAs IPUPOAY JABICHUS ra3a Ha CTEHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIOIIUE YPaBHEHHE COCTOSIHUSI HWJEabHOIO Tasa,
U30MPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO3yxa B KJIACCHOW KOMHATE HAa OCHOBE M3MEpEHUI
00BEMa KOMHATHI, TaBIICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHUMOCTM  MEXJIY  apaMeTpaMH  COCTOSIHUSA
pPa3peKEHHOrO Tras3a.

Tema 2. OcHosbl mepmoOuUHAMUKU

TepmoanHamuueckas cucTema. BryTpennsis DHEPIUs
TEPMOJANHAMUYECKON CHUCTEMBI W CHOCOObl €€ wu3MeHeHud. KomanuecTBo
TEIJIOThl U paboTa. BHYTpeHHssi 3HEprusi OJHOATOMHOIO HJICAIbHOIO Ta3a.
Buzapl Temonepenadn: TEIIONPOBOIHOCTh, KOHBEKIINS, U3IyYEHUE. Y IebHAA
TEIUIOEMKOCTh BellecTBA. KOIMYecTBO TENMIOTHI IPH TEILIONEpeIaye.



[lonstue o0 agmabatHOM mnporiecce. llepBblii 3aKOH TEPMOJIMHAMUKH.
[IpumeneHue nepBoro 3aKoHa TEPMOJUHAMUKH K H3ompolieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuki. HeoOpaTumMocTh MpoLecCOB B IPUPO/IE.

TemnoBble  MamuHbL.  [IpUHIUIBI  AEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi PHEpruM B TEIUIOBBIX MainHax. Kosd@uimeHT mosjae3Horo
nevictBus TeruioBod mamuHbl. [lukn KapHo u ero xkosd@uiMeHT moJIe3HOTrO
JeNUCTBUS. DKOJIOTMYECKUE MPOOJIEMBI TETNIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE TPUMEHEHUE: JBUTATEIb
BHYTPEHHET0 CrOpaHusi, ObITOBOM XOJIOIUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEH HEPTHM Teja MPU COBEPIICHUU PAOOTHI: BBIIET
npoOKu U3 OYTBUIKU TIOJ JICMCTBHEM CXKAaTOrO0 BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOAECMOHCTpAITH).

N3MeHenne  BHYTpeHHEW  dHepruu  (TeMmepaTypbl) Telaa  MOpH
TeIUIonepeaaye.

OnpIT 1Mo aanabaTHOMY PACHIMPEHHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenn mapoBod  TypOWHBI, JBUTaTedsl BHYTPEHHErO CrOpaHuUf,
PEaKTUBHOIO JIBUTATEIA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHON TeMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn geuwecmea. Pazosvie nepexoovt

[TapoobpazoBanue u koHnencanus. Mcnapenne u kunenue. AOGCOMIOTHAS
U OTHOCHUTEJIbHAS BIIAXKHOCTH BO3ayxa. HachllleHHBIN map. Y aenapHas TeIioTa
napooOpa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépmoe teno. Kpucramnmuueckne u amopdHbie Tena. AHU3OTPONUS
cBOMCTB KpuctaimioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBneHue u KpucTamu3anus. Y AesnbHas Terora miasieHus. Cyomumanus.

YpaBHeHHE TEMJIOBOIO OanaHca.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETpP H
MICUXPOMETP, KAIIOPUMETP, TEXHOJIOTUU MOJTYUYEHUSI COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUHU.

Cnoco0bl U3MEpEeHUs BIAXKHOCTH.

HalGnronenne HarpeBanus U IJIaBJICHUS] KPUCTAILNTMYECKOTO BEIECTBA.



JleMoHCTpanus KpUCTaioB.
Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi
N3mepenue 0THOCUTEIBLHOM BIAXKHOCTH BO3AyXa.

Paznen 4. JiaekTpoauHaMHuKa

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Tel. JNEKTpUYecKud 3apsa. JlBa BHAA DIIEKTPUYECKUX
3apsaoB. [IpoBOJHMKH, TUAJICKTPUKU U MOJYNPOBOJHUKU. 3aKOH COXpPAaHEHUS
AJIEKTPUYECKOTO 3apsija.

B3anmopeiictBue 3apsgoB. 3akoH Kynona. ToudeyHbIl AleKTpUYECKUI
3apsa. Dnekrpuueckoe noje. Hanpssk€HHOCTD anekTpudeckoro nois. [Ipunuun
CyHEePIO3UIUU AIEKTPUUYECKUX MOJIEH. JIunun HanpsHKEHHOCTH
3JIEKTPUYECKOTO TOJIS.

Pabora cun omekrpocratnueckoro moissg. [lorennman.  PasHocTh
noTeHuuanoB. I[IpOBOJHMKM W AUAIEKTPUKUA B IJIEKTPOCTATHUYECKOM TOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DIIEKTPOEMKOCT. Konaencarop. DIIEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCATOpa. DHEprus 3apsKEHHOTO KOHIEHCATopa.

TexHu4eckne ycTpoHCTBa M IMPAKTUYECKOE MPUMEHEHHUE: SJIEKTPOCKOTI,
ANEKTPOMETP, JJIEKTPOCTATUYECKAs 3alllMTa, 3a3€MJICHHE JIIEKTPONpHOOpPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN alIapar, CTPyHHBIN IPUHTED.

Ilemoncmpayuu

Y CTpOoNCTBO U IIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3aumonenicTBre Ha3JIEKTPU30BaHHBIX TEIL.

DIEKTPUUECKOE T10JIE 3apsIKEHHBIX TEJL.

[IpoBOAHUKH B RIIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIM3IIEKTPUKH B DJIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIOCKOTO KOHAEHCAaTOpa OT IUIOU[agu
IJTACTHH, PACCTOSIHUS MEXKAY HUMU U IUAJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtii 31ekmpuyeckuii mox. Toxu 6 paziuunplx cpeoax

DNEeKTPUUECKU TOK. YCJOBUSI CYLIECTBOBAHUS 3JJIEKTPUYECKOIO TOKA.
Ucrounuku Toka. Cuina toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon Oma 11 yyacTKa LENu.



DJIEKTPUYECKOE CONPOTHUBIICHUE. Y EIBbHOE CONPOTHUBIICHUE BEIIECTBA.
[locnenoBaTenpHOE, NApAILIEIBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOJHUKOB.

PabGora »snexrtpuueckoro Toka. 3akoH JDxoyms—Jlenna. MoiHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOABWIKYIASI CUJIAa U BHYTPEHHEE COMPOTUBJICHUE MCTOYHMKA TOKA.
3akon Oma 11 m1onHOM (3aMKHYTOM) »3iekTpuueckoil 1menu. Koporkoe
3aMbIKaHUE.

DJIEKTpOHHAsI ~ MPOBOAMMOCTH  TBEPJBIX  METAJUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[MonynpoBoguuku.  CoOcTBeHHass W TNPUMECHass  MPOBOJAUMOCTD
noJiyripoBoAHUKOB. CBoMcTBa p—n-niepexoa. [loaynpoBoHUKOBEIE TPUOOPHI.

ONEeKTpUYECKMA TOK B pacTBOpax M paciuiaBax dJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLMALNS. DIEKTPOIIN3.

DJIEKTpUUECKU TOK B ra3zax. CamMOCTOSTENbHBI U HECAMOCTOSITEIbHbIN
pazpsan. Monuus. [1ma3ma.

TexHuueckue YCTpPOWCTBA M NPAKTHUYECKOE NPUMEHEHHUE: aMIIEpPMETD,
BOJILTMETP, pPEOCTaT, MCTOYHUKH TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AJNEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBICHUS, BaKyyMHBIH
IUOJl, TEPMHUCTOPBI H  (POTOPE3UCTOPHI,  MOJYHPOBOAHUKOBBIA  JHO],
rajibBaHUKa.

Ilemoncmpayuu

N3mepenue cuiibl TOKa U HaIpSKEHMUS.

3aBUCHUMOCTh CONPOTUBIICHUS [TUINHAPUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOJIHUKOB.

[IpssMoe wW3MepeHHue HJIEKTPOABIKYIIEH CHIbl. KopoTkoe 3aMbIKaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBJICHHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psl U NPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mmepenne 351eKTpOABHKYIIEN CHIIBI MICTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

Habnronenue anextposusa.

Me:xknpeaMeTHbIe CBA3H



N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce ocylecTBiIsieTcs ¢
YU4ETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMHM MaTe€MaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBI3aHHbIE C U3YYEHHEM METOI0B HAyYHOTO
MO3HAHUSA: SIBJIEHUE, HaY4YHBIA (aKT, TUIOTEe3a, (pU3NUecKas BeJIMYMHA, 3aKOH,
TeopHsl, HAOIIOAEHNE, DKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelleHHe CHUCTEMbl YypaBHEHMM, JMHEWHas QYyHKIuS,
napabona, runepbosia, HX TrpapuKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKLHUU HAa OCU KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonozusn: Mexanmdeckoe IBMKEHUE B KUBOM mpuponae, auddysus,
OCMOC, TEIIOOOMEH >KMBBIX OpPraHU3MOB (BHBI TEIUIONEpPEAaud, TEII0BOE
paBHOBECHE), DJIEKTPUUYECKUE SABJICHUS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOCHME BEILIECTBA, CTPOCHUE aTOMOB M MOJEKYJ,
MOJIb BEIlleCTBa, MOJIApHas Macca, TEIUIOBbIE CBOWCTBA TBEPABIX Tell,
KUJIKOCTEN M ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJIJIOB, JIEKTPOJUTHYECKAS
AUCCOLUAlys, ralbBaHHKa.

l'eoepagpus: Bna)xHOCTb BO3/lyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHNue IBUKEHUN C UCIIOJIb30BAHUEM MEXaHHU3MOB,
y4€T TpeHHUs B TEXHUKE, MOJIIMITHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMIIyJbCa B TEXHUKE (pakeTa, BOJOMET U JpYrue), JBUraTelb BHYTPEHHETO
CropaHus, napoBas TypOMHA, OBITOBOW XOJOJWIbHHMK, KOHIUIMOHED,
TEXHOJIOTUH TIOJIy4€HUSI COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HaHOMAaTEepUajaoB, U  HAHOTEXHOJOTHM,  DJEKTpOCTaTHYeCKas  3allluTa,
3a3eMJICHUE 3JIEKTPOIIPUOOPOB, KCEpOKC, CTpYHHBIN IPUHTED,
AJIEKTpOHArpeBaTeiabHble  MPUOOPBI,  DJIEKTPOOCBETUTEIbHBIE  MPHUOOPHI,
raJIbBaHUKA.

11 KIJACC

Paznen 4. JiaekTpoauHaMHuKa
Tema 3. Maznummnoe none. I1eKmpomMazHuUmMHaAA UHOYKUUA
IlocTostHHBIE MarauThl. B3amMoaelcTBHE  IIOCTOSHHBIX MAarHHUTOB.
MarauTtHoe mnoisie. BekTop MarHUTHOM MHAyKUMU. [IpuHOUMII Cyneprno3uuuu
MarHuTHBIX noJied. JInHMM MarHuTHOM MHAYKUUU. KapThHa JTUHUNA MarHUTHOM
WHAYKIMH MOJISI TOCTOSTHHBIX MarHUTOB.



MarauTHoe TmOJ€ MPOBOJHMKA € TOkOoM. KapThHa IHMHUNA WHAYKUIHAH
MAarHUTHOTO TOJISI NIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MPOBOJHUKA, KaTymlku ¢ TokoMm. OmnbeiT Opcrena. BzaumopeiicTBue
MIPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna JlopeHua, €€ MOIynb W HampaBieHUE. JIBH>KEHUE 3apsiKEHHOU
YacTHIIbl B OTHOPOJTHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SlBneHue 3neKTpOMarHMTHOM WHAYKUMH. [IOTOK BEkTOpa MAarHUTHOMU
WHIYKIUU. OJIEKTPOABIKYIAS CWia HHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMW
uHaykuuu dapanes.

BuxpeBoe snekTpuueckoe moJie. DIESKTPOABWKYIIAS CUJia MHAYKIUU B
MPOBOJAHUKE, JBHKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHOyKTUBHOCTh. SIBIECHME CAMOMHIYKIMU. OJEKTPOABMKYIAs CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUuTHOE TIOJIE.

TexHu4yeckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: MOCTOSHHBIC
MAarHuThl, 3JICKTPOMArHUThI, ABJIECKTPOIABUIATENIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUIl, THAYKIIMOHHAS T1€Yb.

Ilemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O ITy4YKa MAarHUTHBIM TIOJIEM.

JIvHUY MHAYKIUY MAarHUTHOTO MOJIS.

B3aumonenicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHue 3EKTPOMArHUTHON UHAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTh  JJICKTPOJABIIKYIIEH CWJIBI HMHAYKIIMK OT CKOPOCTH
W3MEHECHUS MarHUTHOTO MTOTOKA.

SIBneHre CaMOMHIYKIIHH.

Vuenuueckuil sxcnepumenm, 1abopamophsie pabomoi

N3yyeHne MarHuTHOTO MOJISL KaTYIIKHA C TOKOM.

HccnenoBanue qeiCTBUS MOCTOSSHHOIO MAarHUTa HA PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paznen 5. Koyie0anusa ¥ BOJHBI



Tema 1. Mexanuueckue u 31eKmpoOMaAZHUNHbIE KOJ1€0AHUA

Konebarenbhas cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIeOaHHUS.
I'apmonnyeckue konedanus. Ilepuon, yactora, aMmMTyaa U ¢aza KojaeOaHHil.
IIpyxuHHBIN MasITHUK. Marematnueckuii MasITHUK. YpaBHeHue
rapMoHuYeckux kosiebanuil. IlpeBpamieHue 3HEpruM NpU TapPMOHUYECKHUX
KOJIeOaHUsIX.

Konebarenbubiii koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KoJieOaHUS B
UJCaIbHOM KO0JIe0AaTeIbHOM KOHTYpe. AHAJIOTHS MEX]Iy MEXaHWUYECKUMH U
ANEKTPOMarHuTHeIMU KoJsiebanusiMu. Popmyna Tomcona. 3akoH coxXpaHEHUs
SHEPTUU B UJEATBHOM KOJeOaTeIbHOM KOHTYDE.

[IpencraBnenne o  3aryxaromux  KoieOaHusX.  BbIHyXJeHHbIE
MexaHuueckue kojebaHusi. Pe3zoHaHc. BbIHyXJI€HHbIE 3JIEKTPOMArHUTHbBIE
Kosie0aHus.

Ilepemennblii TOk. CHHYCOMJANbHBIA NEPEMEHHBIH TOK. MONIHOCTh
NEPEMEHHOIO0 TOKAa. AMIUIUTYAHOE M JCHCTBYIOIIEE 3HAYEHUE CUJIBI TOKA U
HaIPSKEHUS.

Tpaucdopmatop. [Ipou3zBoacTBO, nepeaava U norpebiieHue
ANEKTPUYECKOW DHEPruu. OKOJIOTMYECKHME PUCKHM TIPU  IPOU3BOICTBE
anekTpo3Heprun. KyiabTypa MCIOIB30BaHUs AJIEKTPOIHEPTUU B MOBCEAHEBHOM
KU3ZHHU.

TexHU4YeCcKHe yCTpOMCTBA M MPAKTUUECKOE NMPUMEHECHUE: DIICKTPUUYECKUAMN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeIay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoaeOaTeIbHON CHCTEMBbI (NIPY>KUHHBIA WU
MaTeMaTUYECKUN MasiTHUK).

HabGmonenue 3aTyxaronx KojaeoaHui.

HccnenoBanne CBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuunorpaMmMbl (3aBUCUMOCTH CUJIBI TOKA M HANPSDKEHUS OT BPEMEHM)
JUTSI JIEKTPOMATrHUTHBIX KOJICOaHUM.

Pe3onanc npu mnocneqoBaTEIbHOM COEIMHEHUM PE3UCTOpPA, KaTYyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUM 3JIEKTPONepeIayu.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanne 3aBUCUMOCTH TIEPHOJa MaJbIX KOJEOAHWI Tpy3a Ha HHUTH
OT JIJIMHBI HUTU U MACCHI Irpy3a.



UccnenoBanne mnNEepeMEHHOr0 TOKa B I[ENW W3 IOCIEA0BATEIBHO
COEMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 60TIHbL

MexaHnnyeckue BOJIHBI, YCIOBHsS pacnpoctpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHusi W JJMHA BOJIHBL. [lomepeuHble W TPOJAOJIbHBIE BOJHBI.
WNuTtepdpepenius u nuPpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Beicota Tona. TemMOp 3ByKa.

DONEeKTPOMArHUTHBIC BOJHBI. YCIOBUS W3JIYYEHUS DJIECKTPOMArHUTHBIX
BOJIH. B3anmuas opueHrauus BektopoB E, B, V B aiekTpoMarHuTHOM BOJIHE.
CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH: OTPa)X€HHE, MPETOMIICHHUE, TOIspU3alus,
nudpakius, uarepdepenius. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

[Ixana >MeKTpOMAarHUTHBIX BOJH. [IpuMeHeHNe 3JIeKTPOMAarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpuHUIMITBI paUOCBS3U U TeJeBUICHU. Panuonokarus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHudeckne ycTpoMCTBA W MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YIbTPA3BYKOBas JUArHOCTHKA B TEXHHKE W MEAUIIMHE, pajap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Ilemoncmpayuu

OO6pazoBaHue U pacrpoCTpaHEHUE MONEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpaxkeHus M MPeIOMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTOM KoJieOaHuH.

UccrnenoBanne  CBOMCTB  JJIEKTPOMATHUTHBIX  BOJH:  OTPa)KEHHUE,
MpesIoMJICHHE, OIS pU3aIus, Tudpakius, UHTEPPEPECHITHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsamMonuHerHOE pacHpPOCTPAHEHHUE CBETA B
ogHopoaHou cpene. JIyu ceera. TouedHbI HICTOYHHK CBETA.

OTtpaxkenue cBeta. 3aKoHbI OTpakeHusi cBeTa. [locTpoeHue n3o0pakeHuit
B IUIOCKOM 3€pKaJIE.

[Ipenomiienne cBeTa. 3akoHBI MpPEJIOMIJIEHUSI CBeTa. AOCONIOTHBIN
rokasarens npenomiieHust. [lonnoe BHyTpeHHee orpaxenue. [IpenensHbiil yron
MIOJIHOTO BHYTPEHHET0 OTPAXKEHUS.

Hucnepcus cBeta. CiioxHbIN cocTaB O6enoro ceera. L{BeT.



ColOuparomiue u paccewBaromue JauUH3bL. ToHkas mnuH3a. DOKycHOE
pPacCTOSIHME M ONTHUYECKasl Cujla TOHKOM JMH3BL [locTpoenne nzoOpaxeHuil B
coOMparolMx U pacceuBaloIUX JuH3ax. PopMyna TOHKOM  JIMH3BI.
VBenuueHue, 1aBacMoe JMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBast ontuka. Mutepdepenius cBera. KorepeHTHbIe HCTOYHHKHU.
VYcnoBusi HaOIIOEHUST MaKCUMYMOB MU MHHUMYMOB B HHTEphEpEeHIHMOHHOU
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakmus cBera. QudpakinuonHas pemérka. YcloBUe HaOIIOICHUS
[JIaBHBIX MAKCUMYMOB TIpH MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuuecKkne yCTpPOMCTBA W MPAKTHUUYECKOE NPUMEHEHHUE: OYKH, JIyIa,
dboToanmapar, MPOCKIMOHHBIA ammapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
onTHKa, TU(paKImoHHas peméTKa, MOJIPOuI.

Jlemoncmpayuu

[IpsamonrHEliHOE pPacpOCTPAHEHUE, OTPAXKEHUE WM TPEJIOMIICHHUE CBETa.
OnTuueckue mprulOopskI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moiellb CBETOBOA.

HccnenoBanue cBOWCTB M300paKeHUI B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIECKONa.

Ha6monenne naTepdepeHnm crera.

Ha6monenune nudpakiuum cBera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHue cnekTpa ¢ MOMOMIbIO IPU3MBI.

[TomyueHnne criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HabGmronenne moisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

HabGmronenne nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEJIbHOCTH

['paHubl TPUMEHHMMOCTH  KJACCHYECKOM  MexaHuku. lloctysartsl
CIIEIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPMAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, IPUHILINI OTHOCUTEIIbHOCTH DUHILTEHHA.

OTHOCUTENBPHOCTh ~ OAHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHH U
COKpAILlEHUE JIJINHBI.



OHeprus U UMITYJIbC PEIATUBUCTCKON YACTHIIBI.

CBs3p Macchl C DJHEPrue€d W HMILYJIBCOM PEIATUBUCTCKOM YaCTHIIBI.
OHeprus MoKosl.

Paszpnen 7. KBanroBas ¢pusuxa

Tema 1. dnemenmuvl KBAHM OGO ONMUKU

®oronsl. Popmyna Ilnanka cBsi3u sHepruv (POoToOHA C €ro YacTOTOW.
DHeprust 1 UMIYJIbC GOTOHA.

OtkpeiTie U uccienosanue Gorodpdexra. OnbiTel A. I'. Cronerosa.
3akonbl potorddexra. YpaBHenue DiiHmTerHa ans pororddexra. «KpacHas
rpa"una» ¢potodddexra.

JlaBnenue ceeta. OnbiTel I1. H. JleGenena.

XHUMHUYECKOe JCHCTBUE CBETA.

TexHuueckre yCTpONCTBAa M NMPAKTUUECKOE MPUMEHEHHUE: (POTORIEMEHT,
doTonaTuuk, comHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®oT03¢(DHeKT Ha YCTAaHOBKE C LIMHKOBOM IMJIACTUHOM.

Hccnenoranue 3akoHOB BHelHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pe3epdopra mo paccessHuIoO o -4acTHII.
[Lmanerapnas moxaens aroma. Iloctynatel bopa. M3mydenue w moryoiieHue
(GOTOHOB TIpH TEpexo/ie aToMa C OJHOTO YPOBHSI PHEPruM Ha Apyrou. Bumbr
cnekTpoB. CIEKTp ypOBHEW SHEPTUU aToMa BOJAOPO/IA.

BonnoBbie cBoiicTBa wactun. Bomnbel ae bpownsa. KopryckymsipHo-
BOJIHOBOH JTyaJIM3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHnyeckne yCTpPOWCTBA M MPAKTUUYECKOE NMPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIM KOMIIbIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HabGmronenne nuHedYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, n1abopamopHvie pabomoi

Habnrogenue nuHEHYaToro CrexkTpa.

Tema 3. Amomnoe aopo



OKCIIEpUMEHTBI, JOKa3bIBAIOIIUE CIIOKHOCTHb CTPOEHHs sapa. OTKpbITHE
pamuoaktuBHOCTH. OmnbiTel  Pesepdopma 1mo  ompeneneHu0  cocTaBa
paanoakTuBHOro wu3nydeHus. CBoiicTBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue paaioakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTtkpeiTHE pOTOHA W HelTpoHa. HykinoHnHas monens siapa [eiizenoepra—
NBanenko. 3apsaa aapa. MaccoBoe uuciio aapa. M3oromnsl.

Anbda-pacnan. DIEKTpPOHHBIM M TMO3UTPOHHBIA OeTa-pacman. [amma-
U3JIy4eHUe. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHblie cuibl. JlepekT macchl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnsiit peakrop. TepmosiaepHsiit cunte3. [IpobGieMbl U TEpPCHEKTUBHI
AIEPHON SHEPrETUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DOneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HAOIIOIEHUS U PETUCTPALIUU STI€MEHTAPHBIX YaCTHII.

dyHnaMeHTadbHble B3aUMOJEHCTBUSA. EQUHCTBO (hU3MUECKO KapTHHbBI
MUpa.

TexHuueckne yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: J103UMETD,
kKamepa Bunbcona, siiepHbIil peakTop, aToMHast 0omo0a.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIINUX YaCTHULI.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusiM).

Pa3zznen 8. JiieMeHTBHI ACTPOHOMUM U ACTPO(PU3UKH

Otanbel  pa3BuUTUS acTpoHOMuM. IIpukiagHoe W MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH.

Bun 3Bé3gH0r0 Heba. Co3Be3aus, sipkue 3BE3MBI, IIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ComnHeynas cucrteMa.

Connne. ConHeuHast akTUBHOCTh. McTouHuk sHeprum CoyHIIA W 3BE3N.
3BE3/bI, MX OCHOBHBIC XapaKTEPUCTUKH. JluarpamMma «CHEKTpaJIbHBIN KJacc —
CBETHMOCTE». 3BE3BI TJIABHOHM IMOCJIEIOBATEIIFHOCTHA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIs1 3BE3] TJIaBHOM IMOCJIEA0BATEIILHOCTH. BHYTpeHHEE CTpoeHHUE
3B&371. COBpEeMEHHBIC TMPEICTABICHUSI O MPOUCXOXKACHUN U dBOoIMK CoHIIa
1 3BE3J1. DTaIbl )KU3HH 3BE3]I.

Muneunsiii [1yTe — Hama [Nanaktuka. [lTomoxxenue u aBuwxenue CoJiHIA B
lNanaktuke. Tunbl ranaktuk. Papuoramaktvku u KBasapbel. UEpHBIE ABIPHI B
SIApax rajakTHK.



Bcenennas. Pacmupenne Bceenennoil. 3axkon Xa0O0na. PazOeranue
ranakTuk. Teopus boibiioro B3peiBa. PenukroBoe usinydeHue.

Macmtabnas ctpykTypa Beenennoit. MeTaranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HaGmonenust HEBOOPYKEHHBIM rJ1a30M c HCTIOJIb30BAHUEM
KOMIBIOTEPHBIX MPWIOKEHUN ISl  ONpeNeNieHus] TOJIOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/11si CeBepHOro noymapus u
SIPKHUE 3BE3/IBL.

HaGmonenus B Teneckon JIyHsl, mianet, Mieunoro Ilytu.

Oo6o0maromuee NOBTOPEHNE

Pone ¢u3ukum u acTpoHOMUHM B HSKOHOMHYECKOH, TEXHOJOTHYECKOMH,
COLIMAJILHOM M O3TUYECKOM cdepax AesTENbHOCTH YeJIOBEKa, POJb M MECTO
bU3UKM W acCTPOHOMHUM B COBPEMEHHOM HAydyHOW KapTWUHE MHUpa, pPOJIb
dbuzudeckor Teopur B GOPMHUPOBAHUU MPEACTABICHUN O (PU3UYECKON KapTHUHE
MHpa, MECTO (U3MYECKON KapTHUHBI MHUpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPO/IE.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 Kilacce ocyiiecTBisieTcs ¢
Y4ETOM COJEPKATEIIBHBIX MEXIIPEIMETHBIX CBS3€M C KypcaMu MaTEMAaTHKH,
OMOJOTHH, XUMUH, TeoTpadUu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, CBA3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAYYHBIA (akT, TUMOTEe3a, PU3NUECcKasi BEITUYNHA, 3aKOH,
Teopusl, HaOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pemwIeHHWE CUCTEMBl YpPaBHEHUW, TPUTOHOMETPUYECKUE
byHKIUU: CUHYC, KOCHUHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIMUHA HA OCU KOOPAMHAT,
CIIOKEHUE BEKTOPOB, TPOM3BOJHBIC DIEMEHTAPHBIX (DYHKIHMH, MpU3HAKA
MOI00UST TPEYTOJILHUKOB, OMpPENeNieHNe IUIOMIAAN TUIOCKUX (QUryp U o0bEéma
Te.

buonocus: snexrpudeckue SBICHUS B JKUBOW TMPHUPOAE, KoJeOaTeIbHbBIE
IBW)KEHUS B JKHBOM NPUPOJIEC, ONTUYECKHUE SBJICHUS B JKMUBOM NPUPOJE,
JNEUCTBUE paJiallii Ha )KUBbIC OPTraHU3MBL.

Xumusi: CTPOEHHE AaTOMOB M MOJIEKYJ, KPHUCTaJUIMYECKas CTPYKTypa
TBEPABIX TEJN, MEXaHW3MBI O0pa3oBaHUA KPHUCTAUTMYECKOW  PEIIETKH,
CIIEKTpaJIbHbIA AHAIU3.

l'eocpaghusi: mMarHuTHBIE TMONIOCAa 3€MJIM, 3aJIeKU MAarHUTHBIX Py,
doToCchEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUIA.



Texnonozcusa: JNWHUU DIEKTPOIIEpeNady, TEHEpaTop IEPEMEHHOr0 TOKa,
JJIEKTPOJABUIaTelb, UHAYKIMOHHAS I1€4b, pajap, paguoNpUEMHUK, TEIEBU30D,
anTeHHa, Tenepon, CBY-neuyb, NpOEKIMOHHBIA annapar, BOJOKOHHAs OINTHKA,
coJiHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHoOro mpeamera «Dusuka» Ha ypoBHE CpeIHEro OOIIeTo
oOpazoBaHusi (0a30BbIi  ypOBEHb) [JOHKHO OOECHEUYHUTh  JOCTHIKEHUE
CIIEYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIHbHBIX
pe3yabTaTOB.

JIMUHOCTHBLIE PE3YJIBTATBI

JInuHOCTHBIE pE3yNbTaThl OCBOCHUsI ydeOHoro mnpeamera «Duzuxay
JOJDKHBI ~ OTpa)aTh  TOTOBHOCTB W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEM TMO3UIMENH JUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIH,
COOTBETCTBYIOIIUX TPATUIUOHHBIM IIEHHOCTSIM POCCHUHCKOrO0 OOIIecTBa,
pacliMpeHue >KU3HEHHOrO OIbITa W OMNbITa JESITEILHOCTA B IIPOIECCEe
peanu3alry OCHOBHBIX HAIPABJICHUM BOCIIUTATEIBLHOM JEATEIILHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMHM  OOydaromerocs  Kak
aKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO OOIIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKMX TYMAHHUCTHYECKUX M
JIEMOKPaTUUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAECATEIBHOCTh B UHTEPECAX TPAXKIAHCKOTO
oO1IecTBa, y4acTBOBaTh B CaMOYIIPaBJICHHHU B 00pa30BaTEIbHON OpraHu3allny;

YMEHHME  B3aUMOJICMCTBOBaTh C  COIMAJbHBIMU  HMHCTUTYyTaMHU B
COOTBETCTBUHM C MX (DYHKIIUSIMHU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIIHOCTH;

2) NaTPUHOTHYECKOT0 BOCIIUTAHMS:

c(hopMHUPOBAaHHOCTH POCCUHCKOU rpakIaHCKOU HUJICHTUYHOCTH,
MaTpUOTU3MA;

HEHHOCTHOE OTHOUIIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMS;

CIIOCOOHOCTh OIICHWBATh CUTYAIIMIO W MMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NESTENbHOCTHA YYEHOTO;



OCO3HAaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYyAYyLIEro;

4) >cTEeTHYECKOr0 BOCIIUTAHHS:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYas JCTETUKY HAay4dHOTO
TBOPUYECTBA, MPUCYLIEr0 (PU3UUECKOIN HAYKE;

S) Tpy10BOIr0 BOCIIUTAHUSI:

MHTEpPEC K pa3lInyHbIM cepam npodhecCuOHATBHON NEeATeTbHOCTH, B TOM
quclie CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEpILIATh OCO3HAHHBIN
BbIOOp Oyaymiedt mpodeccun W peasu3oBbIBaTh COOCTBEHHBIE >KHU3HEHHbBIE
IUIaHbL,

TFOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHHUIO M CaMOOOpPa30BAHUIO B
00JacTH (PU3MKHU Ha MPOTSHKEHUU BCEH KU3HU;

6) PK0JIOrM4eCKOro BOCIIUTAHUS

c(OpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbI, OCOZHAHHE TJIOOAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYIIECTBIICHUE JCWCTBUUA B OKPYXKAIOIIEW Cpelle Ha
OCHOBE 3HAHMS LEJEH YCTOMUYUBOTO Pa3BUTHUS YEIOBEUYECTBA;

paclIMpEHUE OMNBITA JESITENBHOCTH 3KOJIOTMYECKOW HANpaBIEHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUM 10 (HU3BHUKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3UUECKON HAYKH;

OCO3HAaHUE IIEHHOCTUM HAYYHOW [ESITEIbHOCTH, FOTOBHOCTh B IIPOIIECCE
u3ydeHus: (U3MKKA  OCYIIECTBIATh TMPOEKTHYIO H  HMCCIEIOBATEIBCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue 1eicTBUS:
CaMOCTOSITEIbHO  (OPMYJIHUPOBATh W aKTYaJU3HPOBAaTh MPOOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENIENIATh eI JIEATCIIbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMaTPUBAEMBIX
(M3UYCCKUX SIBIICHUSX;
pa3pabaTeIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ Y4ETOM aHAIN3a UMEIOIITUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHUBATh COOTBETCTBHUE
PE3YJIBTATOB IEJISIM, OIICHUBATH PUCKH TIOCJICICTBUN JEATEITHPHOCTH;

KOOPJIMHUPOBATh ¥  BBINOJHATH PAabOTy B  YCJIOBHSAX peabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KH3HEHHBIX TTPOOJIEM.

Bba3oBble ucciieqoBaTeIbcKue 1eiicTBUA:

BJIQ/ICTh HAYYHOH TEPMHHOJOTHEH, KITFOYCBHIMHU MOHATHUSIMU M METOJIaMHU
(du3HUeCKON HAYKH;

BJIQJCTh  HABBIKAMH  y4eOHO-WCCIICIOBATEILCKOH HM  TPOCKTHOU
NEATENBPHOCTH B 00MacTH (U3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY ~ TOMCKY  METOJIOB  pPCIICHUs 3ajad  (U3HUECKOTO
coJiep KaHusl, IPUMECHCHHIO Pa3IMUYHBIX METOOB ITO3HAHUS;

BJIQJICTh BHJIAMH JCATEIBHOCTH IO IIOJYYCHUIO HOBOTO 3HAHHUS, €ro
UHTEPIIPETAIIMU, TPEOOPa30BAHUIO W TPUMEHEHUIO B PA3IMYHBIX YUYCOHBIX
CUTYaIlUsX, B TOM YHCJIE TIPH CO3JIaHUN YICOHBIX IMPOCKTOB B 00J1aCTH (PU3HKHU;

BBISBJIATh MPUYUHHO-CICACTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelieHus, HaXOAUTh apryMEHTHI JUI JOKa3aTeIbCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh IIOJIYYCHHBIE B XOJI€ PCIICHUS 3aJaqd pPe3yJIbTaThl,
KPUTHYECKH OIICHWBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MCHCHHE B
HOBBIX YCIIOBUSX;

CTaBUTh W (POpPMYITUpPOBaTH COOCTBEHHBIC 3a7aud B 00pa30BATEIBHOM
JESTEILHOCTH, B TOM YHCJIC IPU U3yYCHUU (QU3HKH,

JaBaTh OIICHKY HOBBIM CHTYAIIUsIM, OIEHUBATH MPUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCUTHh 3HAHWUA MO (HU3MKEe B TMPAKTHYECKYIO 001acTh
KHU3HEICITSITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE WJICH, TPEJIaraTh OPUTHHAIBHBIE TIOJIXOIBI M PEIICHUS;

CTaBUTH POOJIEMBI U 3a/1a4H, JIOMYCKAIOIHE aJbTePHATUBHBIC PEIICHHMS.

Pabora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMU TONY4YeHUS WHPOpMAUU (PU3NIECKOTO COACpKaAHUS
13 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISThH MMOUCK, aHAIIN3,
CUCTEMATH3alUI0 WU WHTEPIPETANI0 WH()OpPMAIUU pa3IUYHBIX BUIOB U (hopm
MPEICTaBIICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

WCIIOJIB30BaTh CPEACTBA HH(POPMAIMOHHBIX ¥ KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUA B  pENICHUW  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHW3alMOHHBIX 3a7ad ¢ COOJ0IeHNEM TpeOOBAaHUN IPTOHOMUKH, TEXHUKU



0€30MacHOCTH, TUTUEHBI, PECYpCOCOEPEKEHNUs, MTPABOBBIX U 3TUUECKUX HOPM,
HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOIO COAEpPKAaHUSA B pazIMyHBIX (opmaTax C
y4€TOM Ha3HAYeHUs MHPOpPMalUM W ILEJNEBOW ayIUTOPHUH, BBIOUpAs
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTH3ALIUU.

KomMyHnKaTHBHBbIE YHHBePCAJIbHbIE YUe0HbIe AelcTBHS:

OCYIIECTBJIATh OOIIEHWe Ha YpokKax (U3MKHM W BO BHE-YPOUHOUH
JeSTeNbHOCTH;

pacmo3HaBaTh TPEANOCHUIKH KOH(QJIMKTHBIX CHUTyallud H CMST4YaTh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJB30BaHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh M  HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaIbHON pabOTHI;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX NEHCTBUH C Yy4ETOM OOIIHMX
MHTEPECOB U BOZMOXKHOCTEH KaXKJIOTO YJICHA KOJIEKTHBA;

OPUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BHIBATH W
KOOPJIUHUPOBATH ACHCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJIATH IUIaH JIEWCTBUIA,
pacnpenensiTh poii ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYKIATh pPE3yJbTaTh
COBMECTHOM paboThI;

OIICHMBATh KaueCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaHIbl B
OOIIMIA pe3yIbTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

npenjaratb HOBBIE MPOEKTHI, OLICHWBATh HJAECH C TO3UIMH HOBU3HBI,
OpPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHMUECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYallUsIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

PeryasiTuBHbIE YHUBepPcAJIbHbIE yYeOHbIE 1eHCTBUA
Camoopranusanus:

CaMOCTOATEIBHO  OCYIIECTBIATH MO3HABATEIBHYIO  JEITEIBHOCTH B
obmacth (U3MKK H aCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh U
dbopMyIHpOBATH COOCTBEHHBIC 3aaUH;

CaMOCTOATEIBHO COCTABJATH IUIAH PEIICHUSI PACYETHBIX U KAYE€CTBEHHBIX
3a/1a4, TUTAH BBITIOJIHCHUS TIPAKTHYSCKOW padOThl C yYETOM HMMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JIaBaTh OIIEHKY HOBBIM CUTYaIUsM;



pacMpATh  paMKM  y4yeOHOro NpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHNM;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIHULMU B 0OJACTH
(¢u3MKK, TMOCTOSHHO TIOBBINIATH CBOW O0Opa30BaTENbHBIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJa/Je€Th HABBIKAMHM [I03HABATENbHOW pedieKCud Kak OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, HUX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIb30BaTh NpUEMBI pedJIeKCUM s OIEHKUM CHUTYyalluH, BBIOOpA
BEPHOTO pelIeHUS;

YMETh OIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATh PEIICHHS MO0 HX
CHU)KCHHIO;

OPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ pPE3YJbTAaTOB
NEeSATENbHOCTH;

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMAaTh MOTHBBI W apryMEHTBl IPYIMX IIpH aHAIU3€ pPE3yJbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B nporecce 1oCTHKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS IIPOrPAMMBI
no ¢usuke 11 YPOBHS CpeaHero oOmiero oOpa3oBaHUsA y OOyJaroluxcs

COBEPIICHCTBYETCS IMOIMOHATEHBIH WHTCIUICKT, TIPEIIOJIAT AT T
c(hOpPMHUPOBAHHOCTH:
CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  IMOHHMATh  CBOE

SMOLMOHAIBHOE COCTOSIHHE, BHUJAETh HAINpaBJIEHUS pPa3BUTUS COOCTBEHHOMU
HYMOIIMOHATLHOM cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOPETyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEJACHUE, CIOCOOHOCTh AaJalTHUPOBAThCA K
OMOIMOHATBLHBIM W3MEHEHHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTpPEHHEH MOTHUBAIINH, BKIIOUAIOUIEH CTPEMIICHUE K TIOCTUKEHUIO LIEJIH
U yCIIeXy, ONTUMHU3M, HHUIIUATUBHOCTh, YMEHHE JEUCTBOBATh UCXOMSl U3 CBOUX
BO3MOKHOCTEH;



SMIIATUH, BKIIOYAIOUIEH CIOCOOHOCTh IMOHMMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YUYUTBIBaTh €ro IMpH OCYIIECTBICHUHU OOIIEHUS,
CIIOCOOHOCTH K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIOIIMX CHOCOOHOCTh  BBICTPauMBaTh
OTHOIIEHUS C APYTUMH JIIOJAbMH, 3a00TUTHCS, NPOSBISATH MHTEPEC U Pa3pelliaTh
KOH(DJIUKTBHI.

NPEAMETHBIE PE3YJIBTATHI

K xonmny obyuenust B 10 kj1acce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUHU
COBPEMEHHOW HAyYHOW KapTHUHBI MHUpPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU U
TE€XHOJIOTUH, B MPAKTUYECKON JIEITETbHOCTH JIIOJIEH;

YUHUTHIBATh TPAHMIIBI TMPUMECHEHHUS HW3YYCHHBIX (U3UYECKUX MOJCNCH:
MarepuagbHas TOYKa, MHEpIMajgbHAs CUCTEMa OTCYETa, aOCOJIFOTHO TBEPAOE
TENO, WACAIbHBIA Ta3, MOJEIN CTPOCHHUS Ta30B, JKUAKOCTEW U TBEPIBIX TEl,
TOUYCYHBIN PJEKTPUUECKUHN 3apsi] IPU peleHuH GU3NIECKUX 3a/1ay;

pacno3HaBaTh (uU3MUECKHE SIBIEHUSA (MPOIECCh) U OOBACHATh UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYJIPHO-KMHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA W  DJJEKTPOAMHAMHUKH: PpPaBHOMEPHOE U  PaBHOYCKOPEHHOE
OpsIMOJIMHEHHOE  JABWKEHUE, CBOOOJHOE TAJEHUE Tel, JBIKEHHE IO
OKPY)KHOCTH, WHEpIHs, B3auMozehcTBue Tten, auddys3us, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX TN, U3MEHEHHUE 00bEMa Tell Mpu
HarpeBaHUU (OXJIAXKIEHUHU), TEIJIOBOE pPaBHOBECHE, MCIAPEHUE, KOHJEHCAIUs,
IUIaBJIEHUE, KpUCTAILIM3AalUsl, KHUIIEHWE, BIJIA)XHOCTh BO3AYyXa, IIOBBILIICHUE
NABIICHUSI Ta3a IpPU €ro HArpeBaHUM B 3aKPBITOM COCYIE, CBSI3b MEXKIY
rapaMeTpaMHu COCTOSIHMSL Ta3a B M30IpoLeccax, JJIeKTpu3amus Tell,
B3aUMO/ICMCTBHUE 3aPSIIO0B;

OIMMKCHIBATh MEXAHUYECKOE JABUKECHHUE, UCTIONB3Ys (PHU3NUECKUE BEIMYMHBI:
KOOpAMHATA, IyTh, MEPEMEIICHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHUIA,
UMITyJIbC ~ Te€Ja, KHUHETHYecKas  DJHEprus, IOTEHLUHAJIbHAs  JHEPrus,
MexaHuuyeckass paboTa, MEXaHU4YeCKass MOIIHOCTb, MPU OIMUCAHUM MPABUIBHO
TPaKkTOBaTh (YU3UYECKHUI CMBICT UCIIOIB3YEMbIX BEIUYUH, UX O0O3HAYEHUS U
€AMHUIIBI, HAXOIUTH (POPMYITBI, CBSI3BIBAIONINE TAHHYIO (PU3NUECKYIO BETUIHHY
C ApYrUMU BEJIMYUHAMU;

OMUCHIBATh HU3YyUYCHHBIC TEIJIOBBIE CBOMCTBA TEI U TEIUIOBBIC SIBICHUS,
UCIIONb3ysd (U3MYECKUE BEIWYUHBI: JaBIICHHE Ta3a, TeMmIeparypa, CpeiaHss



KUHETHYECKAs DHEPIUs Xa0THYECKOTO JBUKCHUS MOJIEKYJI,
CPEAHEKBAAPATHYHASL CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPECHHSSA
sHeprus, padora Traza, KOIPPUUMEHT TOJE3HOrO0 JEUCTBUS TEIJIOBOIO
JBUTATENA; MpPU ONUCAHUU NPABWIBHO TPAKTOBATH (PUIMYECKUN CMBICH
UCIIOJIb3YEeMbIX BEJIMYMH, UX OOO3HAYEHHUSI U €IUHULbI, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEITUUMHAM;

ONMCBHIBATh  M3YYECHHBIE  JJIEKTPUUYECKHE  CBOMCTBAa  BENIECTBA U
ANEKTPUYECKHE SIBICHUS (MPOILECChl), HUCHOJB3Yd (PU3NYECKHUE BETUUYMHBI:
ANEKTPUUYECKUN 3aps]l, JEKTPUUECKOE MOJIE, HANPSHKEHHOCTD MOJIsL, MOTEHIUA,
Pa3HOCTh MOTEHLMAJIOB; NMPHU OMUCAHUU NPABWIBHO TPAKTOBATh (U3HUECKHIA
CMBICIT HCTIONB3YEMBIX BEIMYUH, UX O0O3HAYEHUS W €IMHMIIbI; YKa3bIBATh
(GopMyIbl, CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYMHAMUY;

aHANMM3UpPOBAaTh  (U3UYECKUE TMPOIECChl M  SBJICHHUA, HCHOJb3Ys
¢u3nueckre 3aKOHbI U MPHUHIUIBI: 3aKOH BcemupHoro tarotenus, I, II u III
3aKkoHbl HpBIOTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOW DSHEPrUH, 3aKOH
COXpaHEHHMsI UMITYJIbCa, TPUHUMUIT CYNEPHNO3ULMHN CUJI, MPUHLIMI PaBHONPABUS
UHEPUUAJIbHBIX CHUCTEM OTCYETA, MOJIEKYJSIPHO-KMHETHUYECKYIO TEOPHIO
CTPOEHHMS BEIIECTBA, T'a30BbIE 3aKOHBI, CBSI3b CPEIHEW KMHETUYECKON 3HEpruu
TETIJIOBOTO JBIDKCHHSI MOJIEKYJI ¢ aOCOJIOTHOM TeMIepaTypoi, NEepBbIi 3aKOH
TEPMOJAMHAMUKH, 3aKOH COXPAaHEHMS AJIEKTPUUYECKOro 3apsiaa, 3akoH KyroHa,
IIPU 3TOM Pa3IinyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe
BBIp@YKEHUE U yCIOBUs (TPaHUIIbI, 00JIaCTH ) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIUIBI JIEUCTBUS MAIIMH, MPUOOPOB H
TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCIOBUS MX O€30MaCHOTO MCIIOJIb30BAHUS
B ITOBCEIHEBHOM >KU3HHU,

BBITIOJIHATD SKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SBICHUN U
IIPOLIECCOB € MCIOJIb30BAHUEM IPAMBIX U KOCBEHHBIX HU3MEPEHHUH, IIPU ITOM
dbopmynupoBaTh mpodiieMy/3amady W THIOTE3y YYeOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIVIOKEHHOTO 00O0PYAOBaHHUS, MPOBOAUTH OIBIT U
(GopMyIUpPOBaTH BHIBOIBL;

OCYIIECTBIISITh NPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3MYECKUX BEJINYUH,
Ipu 3TOM BbIOMpaTh ONTHUMAJBHBIA CIOCOO HM3MEPEHHS M HUCHOJIb30BaTh
M3BECTHBIE METO/Ibl OLIEHKH MMOTPEMIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIYy (PU3MYECKUMH BEIMYMHAMHU C
WCIIOJIb30BAHUEM NPSMBIX W3MEPEHUH, IIPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(uKCcHpOBaTh PE3yJbTAThl MOJYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEJIMYUH B
BU/JIE TAOJIML U I'paUKOB, J€JIaTh BEIBOBI IO pe3ysibTaTaM UCCIIEI0OBAHNUS;



co0Jiro1aTh MpaBuia OE30MacHOro TpyAa IpU MPOBEACHUU UCCIETOBAHUM
B paMKaX y4yeOHOTO JKCIEePUMEHTa, YU4EOHO-UCCIEA0BATEIBCKOW U MPOEKTHOM
NEATeIbHOCTA €  HUCIOJB30BAaHUEM  M3MEPUTEIBHBIX  YCTPOUCTB U
1abopaToOpHOro 000PyAOBAHUS;

pemiatb pacy€THhIE 3aJaud C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIo,
UCIIONb3Yysl (PU3MYECKHE 3aKOHbl U TMPUHIIMIBI, HA OCHOBE aHaIu3a YCJIOBUS
3a/1aud BbIOMpPATh (PU3UUYECKYI0 MOJIEb, BBIACIATh (PU3UUYECKUE BEIUYUHBI U
dbopmynbl, HEOOXOIUMBIE ISl €€ pelleHUs], MPOBOAUTL PacUYEThl U OLICHUBATH
PeaTbHOCTD MOJIYYEHHOTO 3HAYeHUs (PU3NUYECKON BETUYUHBI;

peuiath KaueCTBEHHBIE 3a/1a4u: BBICTpPauBaTh JIOTUYECKHU
HEMPOTHUBOPECUMBYIO IIEMIOYKY PACCYKJACHUN C OMOPON Ha M3YyUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIIONIB30BaTh TP pElIeHWH  y4eOHBIX  3a7a4  COBPEMEHHBIE
UHOOpPMAIIMOHHBIC  TEXHOJOTMH  JUIS MIOMCKa, CTPYKTYpHUPOBaHUSI,
UHTEpPOpEeTallMd W  TPEJACTaBICHUS  y4eOHOW U HAYYHO-TIOMYJSIPHOM
uHDoOpMalMK, TIOMYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJy4aeMyI0 HH(POPMAITHIO;

OPUBOJUTH TMPUMEPHl BKJIaJa POCCUUCKUX U 3apyOSKHBIX YUEHBIX-
(Gu3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOIIEr0 MHpA, B
pa3BUTHE TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3HKE B MOBCEIHEBHON KU3HU
I o0ecrieueHus 0€30MACHOCTH MMpU  OOpallleHHuW ¢ TIpudbopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, JJII COXPAHECHHS 3I0POBbS U COOJIIOICHHS] HOPM
AKOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOLIEH Cpelie;

paboTaTh B TpYIIE C BBINOJHEHUEM PA3IMYHBIX COIMANIBHBIX POJIEH,
IUTAHUPOBATh PAbOTy TPYIIIBI, PAlMOHAIBHO pPACTHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATh  ACSATEIBHOCTh B  HECTAHIAPTHBIX CUTyalUAX, aJeKBaTHO
OLICHMBAaTh BKJAaJ  KaXJOro0 M3 YYaCTHUKOB TpyNIbl B  pEUICHHUE
paccMaTpuBaeMoi IPOOIEMEI.

K xonmy obyuenus B 11 kiiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEPAX POJIb U MECTO PU3UKH B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHBI MHUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTHU JIFOAEH, LEJTOCTHOCTh U €JUHCTBO
buznuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS HW3YYCHHBIX (DU3UUECKUX MOJICIICH:
TOYCUHBIN BJICKTPUYECKUN 3apsj, JIyd CBE€Ta, TOYEYHBIM HCTOYHUK CBETA,



smepHass MOJENbh aTOMa, HYKJIOHHAas MOJENbh aTOMHOTO spa TMPU PEIICHUH
(u3znueckux 3aaay;

pacrio3HaBaTh (U3UYECKHUE SIBJICHUS (MPOIECChl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB DJJICKTPOJMHAMHKHA M KBAaHTOBOH (U3HUKU: DIICKTpUUYECKas
MIPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKa,
B3aMMOJICHCTBHEC  MAarHWTOB, DJJICKTPOMArHUTHAs  WHIYKIHWSA, JICHCTBUC
MarHuTHOTO TIOJII Ha TIPOBOJHUK C TOKOM U JIBIDKYIIUHCS  3apsj,
AJICKTPOMArHUTHBIC KOJCOAHUS W BOJIHBI, MPSIMOJIMHEHHOE pacnpOCTpPaHCHHE
CBETa, OTpaKEHHUE, MpejoMIIeHne, HHTepdepeHIUs, Tu(paKIys U MOIIpH3aIUs
CBeTa, nucnepcus cBeta, hotodnekTpuueckuit 3pdext (hotoaddekxt), cBeToBOE
JaBJeHUE, BO3HUKHOBEHWE JIMHEWYaTOro CHEKTpa aroma BOJOpOAa,
€CTECTBCHHAs U UCKYCCTBEHHAS PaUOAKTUBHOCTD;

OIMKMCHIBATh M3yUYCHHBIC CBOMCTBA BEIICCTBA (JCKTPUUCCKUE, MATHUTHBIC,
ONTHYECKHE,  JJICKTPHUECKYI  IMPOBOJMMOCTh  Pa3JIMYHBIX  Cpex) W
AJICKTPOMArHUTHBIC SIBIICHHS (ITPOIIECCHI), UCTIONB3Ys (DM3NUYCCKUE BEITUYMHBI:
ANEKTPUUECKHM 3apsijl, CUjla TOKA, SIEKTPUUECKOE HANPSIKEHUE, dJIEKTPUIECKOEe
CONPOTHUBJICHHE, PAa3HOCTh IOTEHIMAIOB, SJIEKTPOJABIDKYIIAs cuia, paborta
TOKa, WHAYKIMS MarHUTHOTO T1ois, cuia Awmmnepa, cuia Jlopenia,
UHAYKTUBHOCTh KATYIIKH, DHEPTUs SJIEKTPUUYECKOTO W MATHUTHOTO TOJIEH,
NEPHUOJ] U YacTOTa KoJieOaHUN B KOJIeOaTEILHOM KOHTYpE, 3apsij U CHJia TOKa B
npolecce TapMOHMYECKHX — DJIEKTPOMArHUTHBIX — KoseOaHul, (OKycHOe
pPAcCTOSIHME M ONTHYECKasi CUjia JIMH3bI, IPU OMUCAHUMU MPABWIBHO TPAKTOBAThH
(Gu3MYECKHl CMBICT HUCIOJB3YyEeMbIX BEJIMYMH, UX OOO3HAYCHUS W EIUHUIIBI,
yKa3blBaTh (OPMYJbI, CBS3BIBAIOIINE JIAHHYIO (PU3MYECKYIO BEIMYHHY C
JIPYTUMH BEJIMUYUHAMU,

OMKCHIBATh W3YYCHHBbIC KBAHTOBBIC SBJICHUS M IMPOILECCHI, HCIOIB3YS
¢u3nueckre BEIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, PHEPTUs M HUMITYJIbC (DOTOHA, TEPHOJ MOJypacmaja, dHEpPrus
CBS3M aTOMHBIX SIIep, NMPH OINKCAHWU TPaBUIBHO TPAKTOBATh (PU3MUECKUIA
CMBICIT HCIIONB3YEMBIX BEIWYUH, WX OOO3HAUEHUS W €IUHHUIIBI, YKa3bIBaTb
dbopMyInbl, CBS3BIBAOIINME JaHHYI (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEITMYMHAMHU, BBIUUCIIATH 3HaUeHUE (PU3UUECCKON BEIIMUUHBI,

aHANMM3UPOBATh  (U3UYECKUE TPOIECCHl W  SBICHUSA, HCIOIB3YA
¢u3nyueckre 3aKOHBI W MPUHIUIIBL: 3aKk0H OMa, 3aKOHBI MMOCIEI0BATEILHOTO U
MapaJyIeIbHOTO COCJAMHEHHS TMPOBOJHHUKOB, 3akoH Jlxoyns—Jlenmna, 3akoH
ANEKTPOMAarHUTHOM WHAYKIMHM, 3aKOH MPSIMOJIMHEHHOTO pPacIpOCTPaHCHHUS
CBETa, 3aKOHBI OTPAKCHHS CBETAa, 3aKOHBI TMPEJIOMIICHUS CBETa, yYpaBHCHHE
OiinireitHa s Gororddexra, 3aKOH COXpAHEHUsI SIHEPTUH, 3aKOH COXPAHEHUS



UMITYJIbCA, 3aKOH COXPAHEHMs AJIEKTPUUYECKOTO 3apsifia, 3aKOH COXpaHEHUSs
MacCOBOT0 YHCIIa, MOCTyIaThl bopa, 3aKoH paguoakTUBHOTO pacmaja, mpu 3TOM
pas3nuyarh  CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOe
BBIPAJKEHUE U YCIIOBUA (IPaHUILIbI, 00JIaCTH) MPUMEHUMOCTH;

OTpENENATh HAMNpaBJCHUE BEKTOpa HWHAYKIMM MAarHUTHOTO  TOJS
MPOBOJHUKA C TOKOM, CHJIbI AMIIepa 1 CHiibl JIopeHna;

CTPOUTh M ONHUCHIBaTh M300pa)kK€HHE, CO3/1aBAEMOE IJIOCKUM 3E€pKajoM,
TOHKOMW JIMH30M;

BBITIOJIHSITh DKCIEPUMEHTBI 0 MCCJIENOBAHUI0 (U3UYECKUX SIBJICHUU U
IIPOIIECCOB C KCIOJIb30BAHUEM TMPSMBIX U KOCBEHHBIX M3MEPEHHU: MPU ITOM
dbopmynupoBath TmpobiieMy/3aadyy W THUIOTE3y Y4YeOHOro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpY/OBaHUS, MPOBOJAUTH OIBIT U
dbopMyITHpOBATH BHIBOIBI;

OCYIIECTBJISITh TIPSIMbIE U KOCBEHHBIC M3MEpPEHUs] (YU3UYECKUX BEIIMYHH,
Ipyu 5TOM BBIOMpPATh ONTUMANBHBIM CMOCO0 HM3MEPEHHS M HCIOJb30BaTh
M3BECTHBIC METO/IbI OIEHKHU MOTPEITHOCTEH N3MEPEHHUI;

UCCJIEIOBAaTh 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH C UCIOJIH30BAaHHEM
OpSIMBIX W3MEPEHUI: MpPU ITOM KOHCTPYUPOBATh YCTaHOBKY, (UKCHPOBATH
PE3yNbTATHl OTYYEHHON 3aBUCUMOCTU (PU3MYECKUX BETUYUH B BHJIE TAOJIUIl U
rpaduKoB, JAenaTh BEIBOABI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

coOmro1aTh paBmiia 0€30MacHOr0 TPyJa IPH MPOBEICHUU HCCIIEeI0BAHUN
B paMKax y4eOHOro JKCIIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOM
NESTENBbHOCTH  C  HWCIOJNB30BAHUEM  HW3MEPUTEIBHBIX  YCTPOUCTB U
71a00paToOpHOro 000PYIOBAHUS;

pemarh pacu€THbIE 3a7a4ydl C SBHO 3aJaHHOW (DU3WYECKOM MOJICIbIO,
UCTIONB3YyA (PU3WYECKHUE 3aKOHBI M TPUHIMIIBI, HA OCHOBE aHajn3a YCIIOBUSA
3a/lauyu BBHIOMPATh (PU3WUYECKYIO MOJZIENb, BBIACIATh (PU3MUYECKHE BEIMYHHBI U
dbopMyIbl, HEOOXOAUMBIEC TSI €€ PEIICHUs, TPOBOIUTH PACUETHl M OIEHUBATH
PEANBHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3NUECKON BETUINHBIL,

pemarb KaueCTBEHHBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LIEMIOYKY PACCYXKIEHUU C OMOPOM HA M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHUS,

UCIOJB30BaTh  MPU  pEIIEHHH  y4yeOHbIX  3aJa4  COBPEMEHHBIE
nHOOPMAITMOHHBIE  TEXHOJOTWW  JJIi  TIOWCKAa, CTPYKTYpHUPOBaHHS,
WHTEPNIpPETallid W TPENCTaBIeHUS y4eOHOW ©  HayYHO-TOMYJISIPHON
uHDOpMaIMK, TIONYYCHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPHUTHUYECKHU
aHAJM3UPOBATH MOJyYaeMyI0 HH(POPMAIUIO;



OOBSICHSITh TPUHIMUIIBI JCHUCTBUA MAIlIUH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3iuyarh YCJIOBUS UX 0€30MacHOTO  HCIOJb30BaHUS B
MOBCETHEBHOM KHU3HU;

OPUBOAUTL MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, B OOBICHEHHUE MPOIIECCOB OKPYXKAIOIIET0 MUpPa, B
Pa3BUTHE TEXHUKHU U TEXHOJOTHIA;

UCII0JIB30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B TOBCEHEBHOW KU3HU
s o0ecrieueHus 0€30MAcCHOCTH MpU  OOpallleHHuW ¢ TnpudbopamMu U
TEXHUYECKUMU YCTPONCTBAMH, JISl COXPAHEHUS 3/I0POBbS U COOJIIOCHUS HOPM
AKOJIOTUYECKOTO TOBE/ICHUsSI B OKPY Kalollel cpefie;

paboTaTh B TpyMIe C BBIMIOJHEHUEM PA3JIUYHBIX COIUAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYIIBI, PAlMOHAIBLHO PACHPENENATh OOS3aHHOCTU U
IUIAHUPOBATh  JICSATEIBHOCTh B HECTAHJAPTHBIX CHUTYyallUsX, aJeKBaTHO
OIICHWBAaTh BKJAJ  KaXJOr0 W3 YYaCTHUKOB TPYNIBI B  pelIeHue
paccMaTtpuBaeMoi IPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThl padoTsbl
pecypcsl
Paznen 1. PUSUKA U METO/JAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [JOK
1.1 ®u3nKa ¥ METO/Ibl HAYYHOTO MTO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 Bu6amorera [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa OK
https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 bubmnorexa [IOK
https://m.edsoo.ru/7f41bf72
3.3 ArperatHble COCTOSIHUSI BEIIECTBA. 5 bubnuoreka [JOK




@da30BbIE IEPEXOBI

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

Hroro no pazneny 24

Paznea 4. QJIEKTPOJAUHAMUKA
4.1 DNeKTpocTaTuKa 10 bubmorexa HOK

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

40 [TocTosiHHBIN 3nEeKTpUYECKUN TOK. ToKH 1 bubnuorexa [JOK

' B Pa3JIMYHBIX Cpenax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrtpoabnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuotexa [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
)1 MexaHW4eCcKUe U JIEKTPOMArHuTHBIE 9 1 bubnuoreka [IOK
' KoJe0anus https://m.edsoo.ru/7f41c97¢
29 MexaHW4eCcKHe U 3JIEKTPOMArHUTHbBIE 5 | bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
2.3 Ok 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pazzea 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
31 OcCHOBBI cieManbHON TEOPUHU 4 1 bubnuoreka [JOK
' OTHOCUTEIBHOCTU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 ONeMEHThl KBAHTOBOM ONTUKU 6 bu6mmoreka [JOK




https://m.edsoo.ru/7f41c97c¢

bu6mmoreka [{OK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97c¢
bu6mmoreka [{OK
4. A 5
3 TOMHO® SApo https://m.edsoo.ru/7f41c97c¢
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bubmmoreka [{OK

5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 7 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 O6o0061maroniee NOBTOPEHHUE 4 Et?[ij?/l;lr?lfgsigg/léfm&k
Hroro no pazneny 4
Pe3epBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka KonTpoubnsbie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypcbl
®du3nKa — Hayka O PUPOJIE.
i PP bu6mmoreka [IOK
1 Hayunbie MeTo1p1 TO3HAHUSA 1
https://m.edsoo.ru/ff0c32e2
OKPYXAaIOIIEro MUpa
Ponb u mecto pusuku B
OPMHUPOBAHUHU COBPEMEHHOU
Gopp P Bu6mmorexa 1[OK
2 HAay4YHOU KapTUHBI MUDa, B 1
. https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON JIEATEITbHOCTH
monei
MexaHnueckoe OBUKECHHUE.

3 OTHOCHTENBHOCTh MEXaHNYSCKOTO | bubnuoreka [JOK
nerokenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE | bubnuorexa [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE | bubnuoreka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOE MageHue. Y CKopeHue | bubnmoreka [JOK
cBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonmHeliHOE IBUKEHUE. 1 bubnuoreka [IOK




JIBM)KEHHE MaTepuaIbHOU TOYKH 110
OKPYXHOCTH

https://m.edsoo.ru/ff0c3ada

[IpyuHIHAII OTHOCUTENBHOCTH

bub6mmoreka [IOK

NMiynbsc cuiibl. 3aKOH COXpaHEHUS

8 lNanunes. UHepruanbHble CUCTEMBI
. https://m.edsoo.ru/ff0c3be8
otcuerta. [lepBblii 3akoH HproToHa
Macca tena. Cuina. [Tpunuun
. bubnuorexa [JOK
9 CYIEPIIO3UINH CHI. BTopou 3akoH
¥ https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOH TOUKH
10 Tperuun 3akoH HeroToHa 1151 bu6moreka [IOK
MaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ffO0c3be8
3aKOH BCEMHPHOTO TATOTCHHUSI.
bu6moreka [IOK
11 Cuna tsoxectu. [lepBas
https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
TEna https://m.edsoo.ru/ff0c3el 8
Cuna tpenus. Koapdunment
13 Tpenusi. Cuia CONpOTUBIICHUS TIPU bubnuorexa [JOK
JBMKCHUHU Tela B )KUAKOCTHU WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynarenbHOE M BpalaTreabHOE
JBIKEHHUE a0COJIFOTHO TBEPIOTO
bubmuoreka [{OK
14 Tesra. MoMeHT cuibl. [1imeuo cuiiel.
i https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECUS TBEPAOTO
Tena
Nmnynbc MaTepualIbHOM TOUKH,
Y p bu6mmoreka [JOK
15 CHUCTEMBI MaTEPUAIIbHBIX TOYEK.

https://m.edsoo.ru/ff0c43d6




HUMITYJIbCA. PeaktuBHOE JABHXKXCHHUC

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepualIbHOIW TOUKH. Teopema 00
M3MEHEHUH KHHETUYECKOW DHEPrHU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4502

17

[TorenumansHas 3HEPTHUSL.
[ToreHnmanpHas SHEPTUs yupyro
ne(OpMUPOBAHHOU MPYKUHBI.
[TorenumansHas 3HEPTUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIH

bu6moreka [IOK
https://m.edsoo.ru/ff0c461a

18

IloTeHnmansHbIC U
HETIOTEHIIMaIbHbIe CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CHJI C
W3MEHEHNEM MEXaHUYECKOU
SHEPTrUH CUCTEMBI T€J. 3aKOH
COXpPAaHEHUS MEXAHUYECKOH
SHEPruu

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C I3MEHCHUEM MEXaHUYeCKOH
SHEPIUU Tella Ha IPUMEpe
pacTsHKEHHS PE3UHOBOTO KI'YyTa)

20

KonTtponbHas paboTa o teme
«Kunematuka. Jlunamuka. 3aKkoHbI
COXpaHEHUsI B MEXaHUKE)

bubmuoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIC TIOJI0KEHHUS
MOHCKYHHPHO—KHHGTHHGCKOﬁ

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2




T€OpUU. BpOyHOBCKOE IBIKEHHUE.

Hudpdysus

Xapakrep ABUKECHUS U
B3aUMOJEICTBH YaCTHUI] BEIIECTBA.

22 https://m.edsoo.ru/ff0c478c
Mopenu cTpoeHus ras3os.,
KHUJKOCTEH U TBEPABIX TEI
Macca monekyn. KonnuectBo
23 https://m.edsoo.ru/ff0c478c
BemiectBa. [loctosinHas ABoraapo
TernmoBoe paBHOBECHE.
24 Temnepatypa u €€ U3MepeHHue.
[Ikama remnepatryp Llenscus
)5 Wneanprsnii raz3 B MKT. OcHOBHOE bu6moreka [IOK
ypaBuenue MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIiepaTypa Kak
Mepa CpeIHEN KUHETUYECKOMN
bu6moreka [IOK
26 SHEPrUM JBIKEHUS MOJIEKYJI.
https://m.edsoo.ru/ff0c511e
YpaBHenue Menpeneena-
Knaneiipona
27 3axoH JlanpToHa. ['a30BBIC 3aKOHBI https://m.edsoo.ru/ff0c478¢
JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
28 https://m.edsoo.ru/ff0c478¢
MeXy MmapaMeTpaMu COCTOSHUS
Pa3peKeHHOTO Ta3ay
29 N3omnpoueccel B HacaIbHOM rase u bubnuorexa [IOK
uX rpaduyuecKoe MpeacTaBiIeHue https://m.edsoo.ru/ff0c570e
30 Bnyrtpennss sneprus bubnuoreka [JOK




TEPMOAMHAMHYECKOH CUCTEMBI U
CTIOCOOBI €€ U3MEHEHHS.
KonuuecTBo TemoTe! u padbora.
Buyrpennssa sHeprus
0JIHOATOMHOTO WJICAJIbHOT'O Ta3a

https://m.edsoo.ru/ff0c5952

bubmmoreka [{OK
31 Buns! Tenonepenaun
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTh BELIECTBA.

1 KonnuecTBo TemioTs! npu bubnuorexa [JOK
Terionepenaye. AauadbaTHbIM https://m.edsoo.ru/ff0c5¢36
npotecc

13 [IepBblit 3aKOH TEPMOJUHAMUKH U bubnuoreka [JOK
€ro NpMMEHEHNE K U30IMpoleccam https://m.edsoo.ru/ffOcSefc
Heob6patumocTs mporieccoB B

. bu6moreka [IOK
34 npupoje. Bropoii 3akoH
https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHU

35 [Tpuniun nevicteus u KI1/ bubnuoreka [JOK
TEIJIOBOY MallINHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KIT https://m.edsoo.ru/ff0c478c
DKOJOTHYECKHE MPOOIEeMbI

37 https://m.edsoo.ru/ff0c478¢
TEIUI0PHEPTeTHKU
O6006maromui ypok

FHATOMUTH P bubnuoreka [JOK
38 «MounekynspHas ¢pusrka. OCHOBBI
https://m.edsoo.ru/ff0c6938
TEPMOJUHAMUKI
39 KonTtponpHas pabota o Teme bubnuorexa [IOK

«MonexkynspHas ¢pusuka. OCHOBBI

https://m.edsoo.ru/ff0c6a50




TCPMOJUHAMUKU

[TapooOpa3zoBanue v KOHICHCAIIHSL.

bu6mmoreka [{OK

40
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS M OTHOCHUTEIbHAS
. bubnuotexa [JOK
41 BJIAKHOCTB BO3ayxa. HackieHHbIi
https://m.edsoo.ru/ff0c64d8
nap
Teepnoe Teno. Kpucrannmueckne u
amopdHbIe Tena. AHU30TPOIIUS
42 CBOIES”)FB KPUCTAIUIOB }Knp KHUe bubmmorexa [TOK
P . https://m.edsoo.ru/ff0c65£0
kpuctayibl. CoBpeMeHHbIE
MaTepHuabl
[InaBneHue U KpUCTATUTU3ALMSL.
43 VY nenbHas TEIOTA MJIaBICHUS bubamorera LOK
8 ' https://m.edsoo.ru/ff0c6708
CyOnumariust
bub OK
44 VYpaBHeHuUE TEIJIOBOTO OamaHca nommoreka L
https://m.edsoo.ru/ff0c6820
DJIeKTpU3aIus Tell. DINEKTPUUECCKUN
bu6mmoreka [JOK
45 3apsi. JIBa BUAA 3JIEKTPUYECKUX
https://m.edsoo.ru/ff0c6bcc
3aps10B
[IpoBOAHMKH, AUITEKTPUKH U
46 IIOJIYIIPOBOJHUKH. 3aKOH bubnuorexa [IOK
COXpPaHEHUs DIEKTPUUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsna
B3anmoencrBue 3apsi0B. 3aKoH
. . bubmuoreka [JOK
47 Kynona. ToueuHbIW 31€KTPUUECKUN

3apsin

https://m.edsoo.ru/ff0c6ced




Hanpsk€HHOCTB 2JIEKTPUYECKOTro
nons. [IpuHnmn cynepnosunuu

bu6mmoreka [{OK

48
BNEKTpUYECKUX noseu. JInnun https://m.edsoo.ru/ff0c6df2
HaINPSKEHHOCTH
Pabota cuit 3IeKTpOoCTaTHIECKOTO
bubmmoreka [IOK
49 noys. [lorennuan. PasHocthb
https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
[TpoBOAHMKY U AUDIIEKTPUKH B
bubmmoreka [{OK
50 ANEKTPOCTATUYECKOM TIOJIE.
https://m.edsoo.ru/ff0c7018
JlusnekTpuueckasi IpOHUIIAEMOCTh
. bubnuorexa [JOK
51 OnextpoeéMkocTs. Konnencarop 1
https://m.edsoo.ru/ff0c7126
DIJIEKTPOEMKOCTH TIIIOCKOTO
bu6mmoreka [IOK
52 KOHJIEHCAaTOpa. DHEPrus
https://m.edsoo.ru/ff0c72c0
3apsKEHHOTO KOHJIEHCATOpa
JlaGoparopHas padota "H3mepenue
53 P "p P P " https://m.edsoo.ru/ff0c72c0
AIEKTPOEMKOCTH KOHEHCATOpa
[TpunIUM NERCTBUSA U MPUMEHEHUE
KOHJEHCATOPOB, KOIMMUPOBAIHHOTO
54 armapara, CTpyHHOIro mpuHTEepa. https://m.edsoo.ru/ff0c72c0
DJIEKTpOCTaTUUYECKas 3aluTa.
3a3eMJIeHHE AJICKTPOIPUOOpOB
DNEeKTPUYECKUN TOK, YCIIOBHS €r0
cymectBoBaHusl. [I0CTOSIHHBIN TOK.
55 Cuna toka. Hanpsbxenue. https://m.edsoo.ru/ff0c72c0

Conpotusnenue. 3akoH Oma Jist
ydacTka Ienu




[TocnenoBarenbHOE, MapaLICIbHOE,
CMEIIAHHOE COEUHEHNE

56 IIPOBOAHUKOB. JJabopaTopHas bubmorexa HOK
p ’ patop https://m.edsoo.ru/ff0c74£0
pabota «/3y4eHrne CMEIIaHHOTO
COCIIMHEHUS PE3UCTOPOB)»
PaboTta 1 MOIIIHOCTH
57 DJIEKTPUUYECKOTO TOKA. 3aKOH bubmorexa HOK
P ' https:/m.edsoo.ru/ff0c7838
Jxoynsa-Jlenna
3axon Oma 1 [TOJIHOH
(3aMKHYTOM) DJIEKTPUUECKON TICTIH.
53 KopoTkoe 3aMbIkanue. bubnuoreka [JOK
JlabopaTtopHnas pabota «3mepenne https://m.edsoo.ru/ff0c7ae0
OJIC uCcTOYHMKA TOKA B €TO
BHYTPEHHETO COTIPOTHUBIICHUS
DneKTpOHHas MTPOBOUMOCTh
TBEPABIX METAIIOB. 3aBUCUMOCTD
59 https://m.edsoo.ru/ff0c72c0
COTIPOTHUBIICHUS METAJJIOB OT
Temmneparypbl. CBEpXIIPOBOIUMOCTh
DJIEKTPUYECKUHU TOK B BaKyyMe.
60 _ p https://m.edsoo.ru/ff0c72c0
CBOMCTBA AJICKTPOHHBIX ITyYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS
61 Y TIPUMECHAs MPOBOJAUMOCTb. bu6mmoreka [JOK
CowucTBa p—n-niepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBOAHUKOBBIE TPUOOPHI
DNEeKTPUUYECKUU TOK B pacTBOpax U
bu6mmoreka [JOK
62 pacriaBax 3JI€KTPOJIMTOB.

QHCKTPOJ'II/ITI/I‘-ICCKEUI JUCCOoranus.

https://m.edsoo.ru/ff0c82ba




DNeKTponan3

DNEeKTPUYECKUU TOK B razax.

63 CaMmocToATENbHBIN 1 1 bubnuotexa [JOK
HECaMOCTOSTEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Mounnus. [lnazma
DnexTpuyeckue npuOopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE | bubnuorexa [JOK
npuMeHeHue. [IpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 1 bubnuorexa [JOK
«ONEKTPOIMHAMHKAY https://m.edsoo.ru/ffO0c88be
KonTposbHas paboTa no teme

66 «Qnekrpocraruka. [locTossHHBIN | bubnuoreka [IOK
anexkTpuueckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3INYHBIX CPEAAX»
PesepBHbiit ypok. KonTposibHas

67 pabora 1o Teme 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0c8c56

"DnexkTpoauHaMuka"

68 PesepBubIit ypok. O600maromui 1 bubnuoreka [JOK
ypok 1o temam 10 kracca https://m.edsoo.ru/ffOc8f6¢

OBIIEE KOJIMYECTBO YACOB ITO 68

I[TPOTPAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
o
‘:;11 Tema ypoka Bcero Komrpoarmrre | Ipaxririecikue i[:;:el{l/lﬂ :)I;I[()bal;?)ln;?:enbnble
padoThI padoThbI pecypest
[TocTostHHBIE MAarHUTHI M X

| B3auMo/jieiicTBrue. MarauTHoe 1oJie. | bu6mmoreka [{OK
BexTop MarHUTHON MHIYKIUH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIHH
MarauTHO€ 1oJie MPOBOIHUKA C

) TokoM. OnbIT Dpcrena. 1 bu6moreka [IOK
B3anmopericTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yuenune

3 MarHETHoIr)o noiﬂ KaTyIHKI/Iy: 1 1 Bubnmorera [IOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TokoM. Cuia Amrepa.

4 JlaGopaTopHas pabota 1 | bubnuoreka [JOK
«Uccaenosanne nercTBUs https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJISl HA
5 JBUKYILYIOCS 3apSKEHHYIO | bubnuoreka [IOK

yactuny. Cuna Jlopenna. Pabora
cuisl JIopeHna

https://m.edsoo.ru/ff0c9df4




ONEeKTpOMarHUTHAsE HHIYKIHS.
[ToTok BEKTOpa MarHUTHOM

6 uaaykiuu. DJ1C uaayKun. 3akoH https://m.edsoo.ru/ff0c9df4
ANEKTPOMArHUTHON UHIYKIIMH
®dapanes
JlaGoparopnas pabota
7 «HccnenoBanue sSBICHUS bubmorexa HOK
. https://m.edsoo.ru/ff0cal50
AIIEKTPOMArHUTHON WHIYKITIY
NHayKTUBHOCTB. SIBIEHUE
camonHaykimu. DJ1C
Ve A Bu6nuorexa [IOK
8 CaMOMHIYKIIMHU. DHEPTUs
https://m.edsoo.ru/ff0ca600
MAarHUTHOTO TIOJIST KaTYIIKHU €
TOKOM. DJICKTPOMAarHUTHOE T10JIe
TexHuyeckue yCcTpoicTBa U X
MIPUMEHEHHE: TIOCTOSTHHBIE
MarHUThI, 3JIEKTPOMArHHTHI,
9 https://m.edsoo.ru/ff0c9df4
AJIEKTPOJIBUTATEIb, YCKOPUTETH
AJIEeMEHTaPHBIX YaCTHII,
WHIYKITMOHHAS 11€Yb
O06o00marommii ypok «MarautTHoe
P bubmuoreka [JOK
10 noJje. DNeKTPOMAarHUTHas
https://m.edsoo.ru/ff0cab82
WHIYKIHS
KonTtponbHas paboTa o teme
bubmuoreka [JOK
11 «MarsuTHoe€ noJe.
https://m.edsoo.ru/ffOcad58
DneKTpOMarHuTHask UHIYKIIHS)
12 CB00OOHBIC MEXaHUYCCKUC bubmuoreka [JOK

KoJIeOaHMSI. FapMOHI/I‘-IeCKI/Ie

https://m.edsoo.ru/ff0caf06




KosiebaHus. YpaBHEHHE
rapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

13

Jlaboparopnast pabota
«MccnengoBanue 3aBUCUMOCTH
Tepuoa MaJibIX KoJieOaHu# rpy3a
Ha HUTH OT JUTHHBI HUTH U MacChl

rpy3a»

14

KonebaTenbHbIW KOHTYP.
CB0OOIHBIC PJIEKTPOMArHUTHBIC
KoJIe0aHus B UI€aIbHOM
KoJiebaTeIbHOM KOHTYpE.
AHAJIOTHS MEKy MEXaHUICCKUMHU
Y DJIEKTPOMArHUTHBIMHU
KOJeOaHUIMHU

bu6moreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKoH
COXPaHEHHUS SHEPTUU B UJICATHLHOM
KoJIe0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBienue o 3aTyxarmmux
KoJieOaHusX. BeIHYX/ICHHBIC
MeXaHUYECKHE KoJieOaHus.
Pe3onanc. BeinyxieHHbIE
ANIEKTPOMArHUTHBIC KOJICOaHMS

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

17

IlepeMeHHBIH TOK.
CuHyconanbHbIU IEPEMEHHBIA
TOK. MOIITHOCTH IEPEMEHHOTO
TOKa. AMIUINTYTHOE U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34




l[eI/IVCTBYIOH_ICC 3HA4YCHHUEC CUJIBI TOKA
W HalIPsOKCHUSA

Tpancdopmarop. [IponsBoactso,

18 nepeaaya u norpedieHue https://m.edsoo.ru/ff0c9df4
NEKTPUYECKON JHEPTUU
YCTpOUCTBO U MPAKTHUECKOE
19 IIPUMEHEHHE IEKTPUIECKOTO bubnuorexa [JOK
3BOHKA, T'€HEpaTopa IEPEMEHHOIO https://m.edsoo.ru/ff0cc324
TOKA, JIMHUH 3JIEKTporepeaady
DKOJIOTUYECKUE PUCKH ITPU
MIPOU3BOJICTBE AIIEKTPOIHEPTUU.
20 KynsTypa ncnonszoBanus https://m.edsoo.ru/ff0c9df4
AJIEKTPOIHEPI U B IOBCEAHEBHOU
KU3HU
MexaHn4eckue BOJIHBI, YCIOBHS
acrnpoctpadenus. Ilepuon.
pachpocIp P bu6mmoreka [JOK
21 CKopoCTh pacrpocTpaHEHHUS U
https://m.edsoo.ru/ffOccaS4
JuinHa BoJIHBL. [lonepeunsie u
MIPO/I0JIbHBIE BOJIHBI
2 3ByK. CKOpOCTb 3ByKa. ' pOMKOCTh bubnuoreka [JOK
3ByKa. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DIeKTpOMAarHUTHbIE BOJHBI, UX
. bubmuoreka [JOK
23 CBOMCTBA U cKOpocTh. [IIkana
https://m.edsoo.ru/ffOccfe0
3NEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paTUOCBA3U U
24 TeneBuaeHus. Pa3zBurue cpencts https://m.edsoo.ru/ff0c9df4

CBs3U. Pagnomokanus




KonTpomnsnas padora «Konebanus

bubnuoreka [IOK

25
U BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsmonurHelHOE pacpoCTpaHEHUE
26 CBETa B OJHOPOJIHOM Cpee. bubnuotexa [JOK
ToueuHsblil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
bubmmoreka [{OK
27 oTpakeHus ceeta. [loctpoeHue
. https://m.edsoo.ru/ff0cd4e0
M300paXKeHUH B TUIOCKOM 3€pKaje
[Ipenomnenune ceera. [TonHoE
)3 BHYTPEHHEE OTPaKEHHUE. bu6moreka [IOK
[IpenenbHbIW yroJ MOJIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKECHUS
29 JlabopaTtopHnas pabora «3mepenue bubnuoreka [IOK
I0Ka3aTesIs MPEIOMIIEHUS CTEKIIay https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenue n3o0pakeHMit
. bu6mmoreka [JOK
30 B JinH3€. DOpMyIia TOHKOM JIMH3BI.
https://m.edsoo.ru/ff0cddle
VYBenu4yeHue JuH3bI
JlaGopaTtopHas pabota
31 «HccaenoBadue CBONCTB
M300paKeHU B INH3AX)
Hucnepcus cBera. CoxxHbIN
1 cocrtaB Oenoro ceta. L[Ber.
JlaGopaTopHas pabora
«HaOnroneHue qucnepcuu cBeTay
3 WuTepdepeniys ceera. bubnuoreka [IOK

Hudpaxmus ceera.

https://m.edsoo.ru/ffO0ced22




Hudpaxuonnas pemeérka

HOHGpG‘IHO CTb CBCTOBBIX BOJIH.

bu6mmoreka [IOK

34
[Tonspuzanusa ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue npudOpsI U
35 YCTPOWCTBA U YCIOBUS UX https://m.edsoo.ru/ff0c9df4
0€30MacHOTO MPUMEHEHUS
['panu1lpl MpUMEHUMOCTH
36 KJIACCHYECKOW MEXAHUKH. bubnuorexa [JOK
[ToctynaTel cnenuaTbHOW TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENHHOCTH
bu6moreka [IOK
37 OJHOBPEMEHHOCTH. 3aMEJICHUE
https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpALICHUE IJTUHBI
DHEpPrusi ¥ UMITYJIbC
18 PENATUBUCTCKOW YacTullbl. CBA3b bubnuoreka [IOK
MAaCCBhI C SHEPTUEH U UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKost
KontponbHas padoTa «OnrTuka.
. bu6mmoreka [JOK
39 OcCHOBBI cieUanbHON TEOPUHU
https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIILHOCTH
40 ®otonbl. ®opmyna Ilnanka. bubnuorexa [IOK
DHeprus U UMNynbc GpoToHa https://m.edsoo.ru/ffOcfel 6
OTKpBbITHE U UCCIIEI0OBAHUE Eu 1IOK
nonroreka
41 oto3(dexra. OnbiTel A. I'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
42 3akoHbl hoTorPdexTa. YpaBHEHHE bubnuoreka [IOK




DunmrerHa i Gotodrddekra.
«Kpacnas rpanuna» poroaddexra

https://m.edsoo.ru/ff0d015¢e

JaBnenune cBera. Onwite [1. H.

bu6mmoreka [{OK

43 JleGeneBa. XuMu4ecKoe JCUCTBHE
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHnueckue ycTpoucTBa u
MPAKTUYECKOE MPUMEHEHHUE:
44 https://m.edsoo.ru/ff0d0302
($hoTORIEMEHT, (POTOIATUUK,
CoJIHeUHas OaTapesi, CBETOIUO]]
45 Pemenne 3agay mo teme bu6moreka [IOK
«DJIEMEHTHI KBAHTOBOM OIITHKHY https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcora. OTBITHI
46 Pezepdopna o paccesnuro o- bubnuoreka [IOK
yactull. [Inanerapnas monens https://m.edsoo.ru/ff0d091a
aroma
bu6moreka [IOK
47 Hocrynasi bopa https://m.edsoo.ru/ff0d0afa
N3nyyeHue u noryionieHue
43 (hOTOHOB MpHU MEPEX0JIe aTOMa C bubnuoreka [JOK
OJHOTO YPOBHS SHEPIUU Ha JPYroH. https://m.edsoo.ru/ff0dOafa
Buner ciektpoB
BonHOBBIE CBOMCTBA YaCTHII.
Boausr ne bpoums.
49 KopnyckynsapHO-BOJIHOBOW Bubmmorexa LIOK
https://m.edsoo.ru/ff0dOca8
nyanu3M. CIoHTaHHOE U
BBIHY)K/ICHHOE H3JIy4€HHE
50 OTKpbITHE PAIMOAKTUBHOCTH. bubnmoreka [JOK




OmnbiThl Pesepdopaa mo
OIIPEJICIICHUIO COCTaBa
PaAOAaKTUBHOI'O U3JTYUCHUS

https://m.edsoo.ru/ff0d0fd2

51

CaorictBa anbda-, 6era-, ramma-
n3iy4eHus. BiausHue
PaJIMOAKTUBHOCTH HA )KUBBIC
OpTraHU3MBI

https://m.edsoo.ru/ff0d0302

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DJIEKTPOHHBIN U O3UTPOHHBIN
Oera-pacnaz. ["'aMma-u3nydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B sIJIpe.
SnepHbie peakuuu. AnepHbIH
peakrtop. [IpoGnembl, epCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

54

DNIeMEHTapHBIE YACTULIBI.
OTkpbITHE TO3UTPOHA. METO b
HaOJIOJICHUS ¥ pEerucTpaliuu
3JIEMEHTapHbBIX YacTull. Kpyribiit
ctos1 «OyHnameHTaIbHbIe
B3auMoOJeuCTBUA. EqnHCTBO
(bu3MUeCcKOU KapTHUHBI MUpa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3se3nH0ro HeOa. Co3Be3aus,
SIPKUE 3BE3/1bI, IUIAHETHI, UX
BuauMoe aBmwkeHne. CollHeUHas
CHCTEeMa




56

Coumnne. CoiHeuyHast aKTUBHOCTD.
NcTtounuk sneprun CosiHIA U 3BE3]T

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTU. BHyTpeHHee
cTpoeHnue 38€311. COBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUT
u sBorroru CoHIa U 3BE3]

58

Mneunsiv [1yre — Hama
lNamaktuka. [lonoxxenne n
neroxkenne Coumana B ["amakTuke.
lNamaktukn. Y€pHbIE ABIPHI B sApax
raJIakKTUK

59

Bcenennas. Pa30Oeranue rajakTHK.
Teopust bosbiioro B3peIBa.
PennkroBoe nznydeHue.
MeraranakTuka

60

Hepemennsie npo0iembl
aCTPOHOMHUHU

61

KontponbHas padota «D1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6maromuit ypok. Ponb ¢pusuku
1 aCTPOHOMHH B 3KOHOMHYECKOM,
TEXHOJIOTMYECKOM, COIMAIbHON B
ATHYECKOH cdepax NesTeIbHOCTH
YyeJioBeKa

63

O6o6maromuii ypok. Pomb 1 Mmecto




(GU3UKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOUN KapTUHE
Mupa

64

O6o06maromuii ypok. Poib
¢bu3nveckoit Teopun B
(hopMUpOBaHUU TIPEACTABICHUHN O
¢buznyeckoil KapTUHE MUpa

65

O6o06matomuii ypok. Mecto
(bu3HYECKO KapTHHBI MHpa B
0011IeM psi;Ty COBPEMEHHBIX
€CTECTBCHHO-HAYTHBIX
MPEJICTABIICHUN O IPUPO/IE

66

Pe3epBHbIil ypok. MarHuTHOE M0JIE.

DneKTpoMarHuTHasK WHIYKITUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIEIMAIBHON TEOPUH
OTHOCHUTEIIbHOCTH

68

Pesepubiii ypok. KBantoBas
¢buznka. DIeMeHThl aCTPOHOMHHU U
acTpoPpu3uKu

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

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocBemenue»

» dusuka, 11 kinace/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
I'.4. Mskumes, b. b. byxosues, H.H. Corckuit ®uszuka 10 k. ®uszuka 10

kiacc. bazoBblit 1 yriyOsieHHBIN ypoBeHb. YueOHuK. Mocksa. [Ipocsenienue,

2020

I'.4. Makumes, b.b. bByxosues, B.M. Hapyrun ®u3zuka 11 kmacc. ba3oBslii u

yri1yOJIeHHBIN ypoBeHb. YueOHuK. Mockaa. [Ipocsemienue. 2020

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



Ypoxku ¢puzuku ¢ ucnonszoBanueM Murepuera. http://www.phizinter.chat.ru/

®uzuka.ru. http://www.fizika.ru/

dusuka: KoJJIeKIus onbITOB. http://experiment.edu.ru/

dusuka: QJICKTPOHHAA KOJUICKIUA OIILITOB.

http://www.school.edu.ru/projects/physicexp
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