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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNnbHO MporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a takxe c yuérom (penepanbHOi pabodeil mporpamMmbl BOCHHUTAHHS U
KOHLEMUMU NpenojaBanus yueOHoro npeamera «dusmnka» B 00pa3oBaTeIbHbIX
opraumsaiusax  Poccuiickonn ~— @enepanuu, — peaM3yIOIIUX  OCHOBHBIC
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mnporpamMMbl O (U3MKE HAIpaBiIeHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTHHBl Mupa oOyuaromiuxcs 10-11 xmaccoB mpu
oOyuenun uX (usuke Ha ©0a30BOM YypOBHE HA OCHOBE CHCTEMHO-
HesTeNbHOCTHOTO  moxaxona. Ilporpamma 1o ¢u3MKe  COOTBETCTBYET
tpeboBanusam PI'OC COO Kk mMmiIaHUPyEeMbIM JMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TAKKE YUUTHIBAET HEOOXOAUMOCTh
peanu3anuu  MEXIPEIMETHBIX CBs3el (U3MKHM C EeCTECTBEHHO-HAyYHBIMU
y4eOHBIMM TIpeaMeTamMu. B Hell ompenesnsitoTcsi OCHOBHBIE IENH W3YYECHHS
($u3MKKU Ha ypOBHE CpeAHEro oOLIero oOpa3zoBaHUsl, IIAHUPYEMbIE PE3yJIbTaThl
OCBOEHHSI Kypca (PU3UKH: JIMYHOCTHBIE, METallpeIMETHBIEC, NMpEeAMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

e IUIAHUPYEMBIE Pe3yIbTaThl OCBOEHUS Kypca (PU3UKH Ha 6a30BOM YPOBHE,

B TOM YMCJI€ IPEAMETHBIE Pe3ybTaThl 110 TOAaM 00YUYEHHUS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0ydeHus.

dusrka Kak Hayka o0 HamOoyiee OOIMMX 3aKOHAX MPUPOMIBI, BHICTYyMAas B
Ka4yecTBE yUeOHOr 0 IPeIMETA B IIKOJIE, BHOCHUT CYIIECTBEHHBIH BKJIaJ] B CUCTEMY
3HaHUH 00  okpyxkaromem wMupe. IlkonpHBIE  Kypc  Gu3UKH  —
CUCTEMOOOpa3yIoOIUil  JUIsl  €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (hU3MUECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLECCOB U SBIICHUH,
M3y4aeMbIX XUMHEH, Owmoisorueit, usnueckoil reorpadueii U acTpOHOMHUCH.
Hcnonp30BaHue U akTUBHOE NpUMEHEHHE (PU3UUECKHX 3HAHHUM OIpeaenseT
XapakTep U pPa3BUTHE pa3HOOOPa3HBIX TEXHOJOTUH B cdepe HIHEPreTHKH,
TPAaHCIOPTa, OCBOEHUSI KOCMOCA, MOJYyYEHHs HOBBIX MAaTE€pPUAJIOB C 3aJaHHBIMU
cBoiicTBaMU ® JApyrux. W3yuenume (uU3MKH BHOCUT OCHOBHOW BKJIAJ] B
(GopMupoBaHUE E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa OO0y4arommxcs, B
dopmMupoBaHue yMEHHUH TPUMEHITh HAY4YHBIH METOJ TMO3HAHUS MpU
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIEOBaHU.



B ocHoBy kypca (usuku s YpOBHS CPEIHEro OOIIero oOpa3oBaHUS
MOJIOKEH PsA UACH, KOTOpPhlE MOXXHO paccMaTpuBaTh Kak MPUHIUIIBI €T0
MOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC SIBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTEpHAIl U3 BCEX pa3esoB (PU3HKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (U3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MmaTepuall Kypca (U3HKH
o0beMHEH BOKPYr (Qu3MUecKkux Teopuil. Beaymmm B Kypce sBISIETCS
dbopmMupoBaHue NMPECTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzaius mpeanoiaraeT UCMOIb30BaHUE
I'YMaHUTapHOTO MOTeHIHana GU3MUYECKOW HAyKU, OCMBICIICHUE CBSI3U Pa3BUTHS
¢uzuku Cc pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U DKOJIOTHUUECKUMU MPOOIEMaMHU.

Hoess npuxnaownoii uanpasenrennocmu. Kypc GuU3uku mpeamnoiaraet
3HAKOMCTBO C IIUPOKUM KPYT'OM TEXHUUECKUX U TEXHOJOTUIECKUX TMTPHIIOKECHUM
W3YUYEHHBIX TCOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs TMOCPEICTBOM BBEIEHHUS DSJIEMEHTOB
collepKaHMsl, TOCBSIIEHHBIX SKOJOTUYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH U TEXHOJOTHM, a TaKKe OOCYXIeHUs
npoOJieM  palMoOHaJbHOTO  MPUPOJONOJIB30BAaHUS U DKOJOTHYECKOU
0€30MacHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMHU Kypca (PU3WKH Ha YPOBHE CPEIHET0 OOIIEero
oOpaszoBaHus SABIAIOTCS pusznueckue Teopuu (HopMUpOBaHKE TIPEACTABICHUN O
CTPYKTYpE TOCTpOEeHUS (PU3NYECKO Teopuu, posiu (yHIaMEHTAIbHBIX 3aKOHOB
U TPUHIUIIOB B COBPEMEHHBIX TMPEACTABICHHUSIX O TMPUPOJE, TpaHUIaX
MPUMEHUMOCTH TEOpPUM, [JI1 ONUCAHMUSI ECTECTBEHHO-HAYYHBIX SIBICHUN U
MPOIIECCOB).

CucTeMHO-1eSITeIbHOCTHBIN MOX0/] B Kypce (GU3UKU peaiu3yeTcs MpexKie
BCETr0 3a CUET OPraHU3ALNHU SKCIEPUMEHTAIBHON NEATEIbBHOCTH 00y4YaroIInXcsl.
s 6a3oBOTO YpOBHS Kypca (H3MKM — O5TO HCIOJH30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX DJKCIEPUMEHTOB W JIa0OpaTOPHBIX pPabdoT,
KOTOpbIE B TIporpamMme 1o (pu3uke 0ObeTUHEHBI B OOIINI CIIUCOK YUYCHUIECKUX
MpakTU4YecKux paboT. Beigenenne B ykazaHHOM TMepedHe 1abopaTopHbIX pador,
MPOBOJMMBIX JJIE KOHTPOJISI W OLIEHKH, OCYLIECTBISETCS Y4YaCTHUKAMU
00pa30BaTEIbHOrO TpOIEcca HCXOAS U3 OCOOEHHOCTEH TMJIaHUPOBAHUS U
ocHaimeHus: kaOuHeta ¢u3uku. Ilpu »>TOoM oOecmeyuBaeTCs OBJIAJICHUE
00y4YarolUMHCsT YMEHUSIMUA TPOBOJIUTh KOCBEHHBIE M3MEPEHUSI, UCCIETOBAHUS



3aBHCUMOCTEH (PU3NYECKMX BETUYMH M IOCTAHOBKY ONBITOB IO TPOBEPKE
MPEJI0KEHHBIX THIIOTE3.

Bonbioe BHMMaHuE yaemsieTcs PEIICHUI0 PAacu€THBIX M KaueCTBEHHBIX
3agad. [Ipu >TOM 1715 pacu€THBIX 3a7]a4 MPUOPUTETOM SIBIISIIOTCS 33J]a4H C SIBHO
3aJlaHHON (PU3NYECKON MOJIEIBIO, MO3BOJIAIOIINE TPUMEHSATh U3YUYEHHBIE 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjelia Kypca, TaK U UHTETPUPYS 3HAHUS W3
pasHBIX pa3aenoB. [[1s KauecTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHUS
Ha 00BSICHEHHE IPOTEKAaHUS PUBNICCKUX SBICHUI U MPOIIECCOB B OKPYXKAIOIIECH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOW MOJETH IS CUTYaI[Md IMPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuun ¢ tpeboBanusimu PI'OC COO k wmartepuansbHO-
TEXHUYECKOMY OOECTIeUeHHUI0 ydeOHOro mporecca 0a3oBbI ypOBEHb Kypca
¢u3nKH Ha YpOBHE CpeaHero oO0IIero oOpa3oBaHUS JOJDKEH HW3y4aThbCs B
YCTIOBHSIX TIPEAMETHOTO KabnHeTa (PU3UKU WM B YCIOBUSX WHTETPHUPOBAHHOTO
KaOMHeTa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIA. B kaOuHeTe (u3uku
JOJIKHO OBITh HEOOXOaUMOE JTabopaTopHOE O0OpYIOBaHUE MJIS BBITIOJHEHUS
yKa3aHHBIX B MPOTpaMMe IO (PU3MKE YUYCHHUYECKUX IMPAKTUYECKUX padoT u
J€MOHCTPALlMOHHOE 000pyI0BaHHE.

JIeMOHCTpallMOHHOE 000pYyJOBaHUE (POPMUPYETCSI B COOTBETCTBUM C
OPUHIMIOM MUHUMAJIBHOM JOCTaTOYHOCTH M 00€cleYrBaeT IOCTaHOBKY
HNEepEeYUCIEHHBIX B Iporpamme Mo (U3MKEe KIIOYEBBIX JIEMOHCTpaluil i
UCCIICZIOBAHUS M3y4YaeMbIX SIBICHUM M NPOLECCOB, SMIUPUUYECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe oOOpyIOBaHHE JISI YYEHHYECKHX TMPAKTHUYECKUX padoT
(GopmupyeTcst B BUJie TEMaTHUYECKUX KOMILIEKTOB M 00ecreunBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JABYX oOOydarommuxcsi. TemMaTHuecKue KOMILIEKTHI
71a00paTOpHOro OO0OpPYNOBAaHUS JOJDKHBI OBITH MOCTPOECHBI Ha KOMIUIEKCHOM
MCIIOJIb30BaHUH aHAJIOTOBBIX U IIU(PPOBBIX MIPUOOPOB, @ TAKKE KOMIBIOTEPHBIX
M3MEPHUTENBHBIX CUCTEM B BUJIE LIUPPOBBIX J1a00paTOpuil.

OCHOBHBIMH TIETISIMUA U3yUeHUS (PU3UKH B 00IIIEM 00pa30BaAHUU SBIISTFOTCS:

e (opMHpOBaHHE HMHTEpPECa M CTPEMJICHUS OOYYaroIIMUXCS K HAyYHOMY
U3yYEHHUIO MPHUPOJbI, PA3BUTHE WX HMHTEJUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

e Dpa3BUTHE TMPEJICTAaBICHUH O HAyYHOM METOAEe [MO3HaHUS U
(GopMupoBaHUE HCCIEAOBATEIBCKOTO OTHOIIEHUS K OKPY’KaIOIIUM
SBJICHUSIM;

e (GOpMHPOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DPM3UKH;



(opMHUpOBaHUE YMEHHUI OOBSACHATH SBJICHHUS C HUCIOJB30BAHHEM
(U3HUECKUX 3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

(opMHUpOBaHUE MPEACTABICHUA O POJU (DUMKH Il PA3BUTHS APYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU .

JlocTKeHre ITHX 1eNel oOecrieynBaeTCs peieHHeM CIeAYIONINX 3a1a4 B
npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHMM 00  00mux  (U3UYECKUX
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHsAX, BKIOYas  MEXAHHUKY,
MOJICKYJSIDHYIO (U3HUKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AJIIEMEHTBI acTPOPU3UKH;

dbopMupoBaHue YMEHHH TPUMEHSITh TEOPETUUYECKHE 3HAHUS IS
0oObsICHEHUs (PU3MYECKUX SBJICHUN B TMPUPOAEC U JJISI TPUHATHUSA
MPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HH,

OCBOCHHUE CIIOCOOOB PEIICHHUS pPa3IWYHBIX 3ajad C SBHO 3aJlaHHOU
dbu3uYecKor MoJeNblo, 3a7ad4, MOAPa3yMEBAIOIINX CAMOCTOSTEIHLHOE
co3JlaHue (PU3NUECKON MOJICIH, aJICKBAaTHOU YCIIOBUSM 3a]1a4H;
NOHUMaHUE (HU3NYECKUX OCHOB M NMPUHIIMIIOB JICUCTBUS TEXHUUYECKUX
YCTPOWCTB M TEXHOJOTHMYECKHUX IPOLIECCOB, HUX BIHMSHUA HaA
OKPYKAIOUIYIO CPENY;

OBJIQICHUE METOJAMU CaMOCTOSITEIBHOTO TJIaHUPOBAHUS U IPOBEACHUS
(bu3MUeCcKNX SKCIEPUMEHTOB, aHAJIM3a U MHTEpIIpeTaluu nHdopmaiuu,
OMpEIENICHNs] JOCTOBEPHOCTH MOJTYUYEHHOTO PE3YJIbTaTa;

CO3aHHUE YCIIOBUI JUTA pa3BUTHSA YMEHUI MIPOEKTHO-
UCCIIE0BATENBCKOM, TBOPUECKON AEATEITLHOCTH.

Ha m3ydenne ¢usuku (0a30BbI ypOBEHBb) HAa YPOBHE CPEIHETO OOIIETO
obpazoBanus orBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIEIIO),
B 11 knacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemseiii B mporpamMmme mo (uU3MKe MEepevyeHb JTa0OpAaTOPHBIX WU
MPAKTUYECKUX PadOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JENaeT BBIOOD
MPOBEICHNUS JTa0OPATOPHBIX PA0OT W OMBITOB C YYETOM WHIUBUIYATbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI'0 TO3HAHMS

®u3nka — Hayka o npupoze. HayuHble METONBI MMO3HAHUSA OKPYKAIOILLIETO
Mupa. Ponp skcnepuMeHTa W TEOPUM B MPOLECCE TMO3HAHUS MPHUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue Gu3HUECKUX SIBJICHUH U nipolieccoB. HayuHble runoressl.
duznyeckre 3aKOHbI U TEOPUU. [ paHUIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpuHIIMT COOTBETCTBHS.

Ponb u Mecto Gpusnku B GOPpMUPOBAHUHN COBPEMEHHON HAYYHON KapTHHBI
MUpa, B IPAKTUYECKOM AEATEIbHOCTHU JIFOJIEM.

Llemoncmpayuu

AnanoroBeie ¥ IUGPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JTATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe nBuxkeHue. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBHKECHHUS.
Cuctema otcuéra. Tpaekropus.

[lepemenienre, CKOpOCTh (CpelHsIsl CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U
YCKOPEHUE MAaTEepUaIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpPJIMHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MpsIMOJMHEHHOE NBrKeHUE. [ 'paduxu
3aBUCUMOCTH KOOpPAWHAT, CKOPOCTH, YCKOPEHUs, MyTH M NEepeMEUICHUs
MaTepuaIbHON TOUYKU OT BPEMEHHU.

CBoOoaHoe najeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneintnoe nBuxeHue. JIBH)KEHHME MATEpUAIIBHOM TOYKH IO
OKPYKHOCTH C TIIOCTOSIHHOW 110 MOJYJII CKOPOCTBIO. YTIIOBas CKOPOCTb,
TuHeWHas ckopocTh. Ilepmon m vactora obOpameHus. LleHTpocTpeMuTenbHOE
YCKOpPEHHUE.

TexHnuecknue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIUIOMETP,
JNBH>KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE NTEPEAAYH.

Jlemoncmpayuu

Mojenb cucteMbl OTCYETA, WILTIOCTPALIAS] KHHEMATUYECKUX XapaKTEPUCTHK
JIBUYKEHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmronenne nBrkeHus: Teia, OPOLIEHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenne ckopocTy Ipu ABUKEHUU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHnne HepaBHOMEPHOTO IBUKEHHUS C LENIbIO ONPEACICHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXIY NYTAMHU, NPONUJICHHBIMU TEIOM 3a
MOCJIEIOBATENILHBIE PAaBHBIE MPOMEXKYTKM BPEMEHM NP PaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3yyenune nBUXKEHUS IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Teia, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutensbHOcTH [anmunesa. Ilepseii  3akoH  HerotoHna.
NuepunanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3ununu cuil. Bropoii 3akod HeroToHa
JUI MaTepUaJbHON TOUKHU. Tpernii 3akoH HproTOHA 111 MatepuanbHbIX TOUEK.

3akoH BceMmupHOro TtaroteHus. Cuna Tsxkectu. IlepBas kocmuyeckas
CKOpOCTb.

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

Tpenue. Buabsl Tpenus (IOKos, CKOJbXEHHUs, KadeHwus). Cuiia TpeHwus.
Cyxoe tpenue. Cuna TpeHHs CKOJIBKEHUS U cuiia TpeHus nokosi. Kosd umment
TpeHusi. Cuia COnpOTUBIICHUS IPH IBUKEHUU TEJA B )KUJIKOCTH WUIIU Ta3e.

[TocTynarenpHOE M BpaniaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpamieHus. [lmedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckne yCTpOWMCTBA M IPAKTUYECKOE MPUMEHCHUE: IMOJIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.



YcnoBus paBHOBECHUs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3yuenne nBuxkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

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

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Tella, MMEKOLIETO OCh
BpAILICHUS.

Tema 3. 3akonbl coOXpaneHUusn 6 MexaHuke

Nmnynbe mMaTepuanbHOM TOYKH (Tena), CUCTEMbl MaTE€pUAIbHBIX TOUEK.
NMnynbC cuiibl U1 UBMEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHECHUS MMITYJIbCA.
PeaktrBHOE IBUKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuaibHOM Touku. Teopema 00 M3MEHEHUU
KUHETHYECKON DHEPTHH.

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

[loTennuanbHple W HEMOTEHIUalIbHble  cUibl.  CBsI3b  pabOTHI
HEMOTEHIUAJIBbHBIX CUJI C U3MEHEHUEM MEXaHHYECKON 3HEPrUHM CHCTEMBI TElL
3aKOH COXpaHEHHSI MEXaHUYECKOU SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCcTporucTBa U MPAKTUYECKOE TPUMEHEHHE: BOJOMET, KOTIED,
NPY>KUHHBIA MMUCTOJIET, JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxTuBHOE IBIDKEHHE.

[lepexon mMOTEeHIIMATBEHOM YHEPTUN B KHHETHUYECKYIO U 00paTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuenue aOGCOMIOTHO HEYNMPYTOTro yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI C HK3MEHEHUEM MEXaHUYECKON SHEPTUH
TeJa Ha MIPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pazaea 3. MoJsiekyasipHas pu3uKa ¥ TepMOAMHAMMKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu
OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUU U UX OTIBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapaktep IBUKEHHUS U
B3aMMO/JICMCTBYS YaCTHI] BenecTBa. MoJeln CTPOEHHSI ra3oB, >KHUIKOCTEH W



TBEPABIX TEJ U 00BSICHEHUE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojienel. Macca
u pazMmepsl Mosekyn. KonnuectBo Bemectsa. Iloctosnnas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. Ilkana remneparyp
Lenbcns.

Mopens wupeanbHoro rasa. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KMHETUYECKOU TEOpPUH UACAIbHOro raza. AOCONIOTHas TeMIepaTypa Kak mMepa
CpeIHEN KMHETUYECKOW SHEpPruM TEIUIOBOrO IBMXKEHMsS 4dacTtul rasza. [llkana
temnieparyp KenbBuna. ['a3oBble 3akoHBl. YpaBHeHMe MeHeneeBa—
Knaneiipona. 3akon JlaneroHa. M30mpoiiecchl B HAEaIbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BemlecTBa. ['paduyeckoe MpEeACTABICHHE  H30IMPOLIECCOB:
U30TepMa, U30X0pa, u3obapa.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHUE BellecTBa, (oTorpapuu
MOJIEKYJI OPTraHUYECKUX COEAUHEHHUI.

OnbiThl 10 TUDPY3UN KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopaens onbita HTepHa.

OnbITHL, JIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEXKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIIUE YPaBHEHHE COCTOSIHUSI HIEabHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Ornpenenenue Macchbl BO3yxa B KJIaCCHOM KOMHATe€ HA OCHOBE U3MEPEHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHMOCTM  MEXKAYy — IapamMeTpamMud  COCTOSHMS
Pa3peKEHHOrO rasa.

Tema 2. OcHosvl mepmoOuUHAMUKU

TepMoanHamuueckas cucreMa. BHyTpeHHs sl SHEPrUsi TEPMOIMHAMUYECKON
CUCTEMBI M cnocoObl €€ wu3MeHeHus. KommdecTBo TemioTel u  paboTa.
BHyTpeHHsIs dHEprus OQHOATOMHOIO MIEAIbHOTO rasa. Buapl Temonepenadn:
TEIJIONPOBOJHOCTh,  KOHBEKLHUs, M3JIy4eHUE. YEIbHas  TEIIOEMKOCTb
BemecTBa. Koan4ecTBo TEMIOTHI IPU TEIIonepeaaye.

[Tonsitue 00 ammabatHOM mporiecce. [lepBplii 3aKOH TEPMOIUHAMUKH.
[IpumMeHeHune nepBoro 3aKoHa TEPMOJMHAMMKHU K u3onpoueccaM. I'paduueckas
UHTEpIpeTanus paboThl rasa.



Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh IpolieccoB B MPUPO/IE.

TemnoBble  MamuHbL.  [IpUHIUIBI  AEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi sHeprur B TEIUIOBBIX MamuHax. KoadduimeHt mnosne3noro
nevictBus TeruioBod mamuHbl. [lukn KapHo u ero xkosd@uiMeHT moJie3HOro
JEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBbI TETLNTIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA MU NPAKTUYECKOE TPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOopaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEHW HHEPrUM Tejia MPU COBEPIICHUU PaOOTHI: BBLIET
npoOKU U3 OYTBUIKK TOJ JIEMCTBHEM CXKAaTOrO0 BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAECMOHCTpAIH).

N3menenne  BHyTpeHHEW  »Hepruu  (TemiepaTypbl) Tela  MpuU
TeIJIonepeaaye.

OnpIT 1Mo aanabaTHOMY PACHIMPEHHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopaenn mapoBoil TypOWHBI, JBUTATENII BHYTPEHHETO CropaHus,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHOM TEMI0EMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Pazoevie nepexoovl

[Tapoobpa3zoBanue u koHaeHcanus. Mcnapenue u kurenue. AOCOMIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3AyXa. HacwllleHHBIH map. YenpHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHHUS.

Teépnoe Tteno. Kpucrammuueckue u amopdHble Tena. AHHU30TPOIHUS
cBOMCTB KpuctaiyioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBnenue u kpucTamau3anus. Y aenbHas TermioTa miasinenus. Cyonumarus.

YpaBHeHHE TEMIOBOI0 OanaHca.

TexHnueckne yCTpOMCTBA M IPAKTUUECKOE NPUMEHEHHUE: TUTPOMETP H
[ICUXPOMETP, KAJIOPUMETP, TEXHOJIOIMHU MOJTYyUYEHUSI COBPEMEHHBIX MAaTEPUAJIOB,
B TOM YKCJIE HAHOMATEPUAJTIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunienune npy noHM>XKEHHOM J1aBJICHUH.

Croco0bl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus 1 MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJLIOB.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.



Paznea 4. JaekTrpoguHaMHuKa

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Tell. OJNEKTpUYECKUM 3apsd. JlBa Buaa JIIEKTPUYECKUX
3apsaoB. [IpoBOJHMKH, TUAJIEKTPUKU U MOJYIPOBOJHUKU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsia.

B3anmopeiictBue 3apsnoB. 3akoH KynoHa. TodeyHBI 3leKTpUYECKUI
3apsa. Dnekrpuueckoe noje. Hanpssk€HHOCTD anekTpudeckoro noist. [Ipunuun
CYyHEPIIO3UIUH IICKTPUUECKUX TToeH. JIMHUM HANPSHKEHHOCTU DIIEKTPUUECKOTO
noJIsl.

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

DIIEKTPOEMKOCTb. Konaencarop. DJEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpa. DHEPTUS 3apsSKEHHOTO KOHAEHCATOpa.

TexHuueckue yCTpOCTBa U MPAKTUYECKOE IMPUMEHEHHE: BJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUUECKasl 3alllUTa, 3a3€MJICHHE DJIEKTPONPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN almapat, CTPYWUHBIN PUHTEDP.

Ilemoncmpayuu

YCTpOMCTBO ¥ MPUHLIMIT JIEUCTBUA JIEKTPOMETPA.

B3anmogelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apsIKEHHBIX TEll.

[IpoBOAHUKH B BJIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaThyecKas 3aiuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAau
IJIACTUH, PACCTOSIHUS MEXKIY HUMHU U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii 3nekmpuyeckuit mok. Toku 6 paznuunvix cpeoax

DNEeKTPUUECKU TOK. YCJOBHUSI CYLIECTBOBAHUSA 3JJIEKTPUYECKOrO TOKA.
Ucrounuku Toka. Cuina toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEMH.

DNEKTPUUECKOE COMPOTUBJICHUE. YEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCT
3JIEKTPUYECKOTO TOKA.



DIIEKTPOABIIKYIIASI CUJIA U BHYTPEHHEE COMPOTHUBJIEHUE MCTOYHHUKA TOKA.
3akon Oma 1 mNONHOM (3aMKHYTOM) 3iekTpuueckoi 1menu. Koporkoe
3aMbIKaHUE.

DJIEKTpOHHAsI ~ MPOBOAMMOCTH  TBEPJBIX  METAJUIOB.  3aBHUCHUMOCTH
CONPOTHUBIICHUSI METAJIOB OT TeMIIEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MMyYKOB.

[TonynpoBoguuku.  CoOcTBeHHass W MPUMECHass  MPOBOJAUMOCTh
noJiyripoBoAHUKOB. CBolicTBa p—N-niepexoaa. [loaynpoBoHUKOBEIE TPUOOPHI.

DJIEKTPUUYECKM TOK B pacTBOpax M paciulaBaX dJIEKTPOJIUTOB.
DIIEKTPONIUTHYECKAS TUCCOLUAIUA. DIEKTPOIIU3.

DIIEKTpUUECKU TOK B ra3zax. CamMOCTOATENbHBIA U HECAMOCTOSITEIbHbIN
pa3psan. Monuus. [Lnazma.

TexHuueckue YCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHHUE: aMIIEpPMETD,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKA, DJIEKTpOHArpeBaTelibHbIC MPUOOPHI,
AIEKTPOOCBETUTEIbLHBIE TPUOOPHI, TEPMOMETP COMPOTHUBICHUS, BaKyyMHBIN
JTMOJT, TEPMHUCTOPHI U (hOTOPE3UCTOPHI, TOJTYITPOBOTHUKOBBIN U0/, TAIbBAaHUKA.

Llemoncmpayuu

N3mepenue cuiibl TOKa U HaIpsKEHHUS.

3aBUCHMOCTb CONPOTUBIICHUS [TUIUHAPUYECKUX MPOBOAHUKOB OT JIJIMHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHana.

CmemaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsmMoe wu3MepeHue HIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psaa U MpoBOAUMOCTh BO3/1yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTH UO/A.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenne 351eKTpOABHKYIIEN CHIIBI MICTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Hab6monenne smekTpounsa.

MexknpeaMeTHbIe CBA3H

Nzydenune kypca ¢puzuku 6a30Boro ypoBHs B 10 Kjacce oCyIIeCTBISIETCS C
YYETOM COJIEPIKATENBHBIX MEKIPEAMETHBIX CBSI3€M C KypCaMH MATEMAaTHUKH,
Omonoruu, XuMuwu, reorpaduu U TEXHOJIOTUH.



Meswcnpeomemnvie nousmust, CBI3aHHBIE C U3YYEHUEM METO0B HAYUYHOTO
MO3HAHMS: SIBICHUE, HAY4YHBIN (pakT, rumores3a, pusnueckas BEIUYMHA, 3aKOH,
Teopusi, HAOII0IEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIIb, U3MEPEHHUE.

Mamemamuka: penieHue CHUCTEMbl ypaBHEHUW, JMHEWHas QyHKIUS,
napa6oa, runepOosna, ux rpauKu U CBOMCTBA, TPUTOHOMETpUYECKUEe QYHKIIUN:
CUHYC, KOCHUHYC, TaHT€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPHI M UX MPOEKIIMU HA OCU KOOPAHHAT, CJIOKEHHUE BEKTOPOB.

buonoeus: mexanndeckoe ABUKEHUE B )KUBOU Tipupoe, 1uddysus, ocmoc,
TEMJIOOOMEH  JKMBBIX  OpPraHuM3MOB  (BUIBI  TEIUIONEpEadyd, TEIUIOBOE
paBHOBECHE), JICKTPUUYECKUE SIBJICHUS B )KMBOUM TIPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHE aTOMOB W MOJEKYI,
MOJIb BEIIECTBA, MOJISIPHAS MACCA, TETJIOBBIE CBOMCTBA TBEPBIX TEN, )KUIKOCTEN
Y Ta30B, DJIEKTPUUECKUE CBOMCTBA METAIJIOB, JICKTPOIUTHYECKAS TUCCOLHAITHS,
rajbBaHUKa.

l'eoepaghus.: B1aXXHOCTh BO3IyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozus: npeodpa3zoBaHUe ABMKEHUM C UCIIOIH30BAHHUEM MEXaHU3MOB,
y4€T TpeHHs] B TEXHUKE, MOJAIIMITHUKUA, HUCTOJb30BAaHHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHHUKE (pakeTa, BOJAOMET U JIPyrue), BUraTelb BHYTPEHHETO
cropaHusi, mnapoBas TypOWHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHED,
TEXHOJIOTMM  TOJy4eHUS COBPEMEHHBIX MaTepuajoB, B TOM  YHUCIE
HAaHOMAaTepHUaJIOB, U HAHOTEXHOJIOTHH, AIEKTPOCTATUUECKAS 3aIUTA, 3a3€MIICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYWHBIA NPUHTEP, DIEKTPOHATrpPEBATEIbHBIC
IPUOOPHI, JIEKTPOOCBETUTEIIbHBIC PUOOPHI, raIbBAHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. IneKmpomazHumMHas UHOYKUUA

IlocTtostHHBIE MarauThl. B3aumMoaelcTBHE IIOCTOSHHBIX  MAarHHUTOB.
MarautHoe nosie. BekTop MarHUTHOM MHAyKIMU. [IpuHOUMII Cynepro3uuuu
MarHuTHBIX MoJied. JIMHMM MarHuTHOM MHAYKUUU. KapThHa JTUHUNA MarHUTHON
WHAYKIMH MOJISI IOCTOSTHHBIX MarHUTOB.

MarnutHoe TmoJie TPOBOJHMKA € TOKOM. KapThHa IWHWUNA WHIYKIWH
MarHuTHOTO TOJS JJIMHHOTO MPSAMOIr0 MPOBOJHUKA M 3aMKHYTOTI'O KOJIBLIEBOT'O
MPOBOJIHUKA, KAaTYIIKU ¢ TOKOM. OnbIT DpcTena. BzaumoieiicTBre npoBOIHUKOB
C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalPABJICHHUE.



Cuna JlopeHua, €€ MOIynb W HampaBieHUE. JIBH>KEHUE 3apsiKEHHOU
YacTHILIbl B OTHOPOJITHOM MarHuTHoOM mnose. Pabota cuinbl Jlopenia.

SIBiieHne DIIEKTPOMArHUTHOW HMHAYKUMH. [IOTOK BekTOpa MarHUTHOU
WHAYKIUAHA. OJEKTPOABMKYIAS CUJIa HWHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe snekTpuueckoe mnoje. DIEKTPOABWKYIIAS CUJla MHAYKIUU B
MIPOBOJHUKE, IBUAKYIIEMCS MTOCTYNATEIHLHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuno Jlenua.

NHOyKTUBHOCTh. SIBlIEeHME CAaMOMHAYKIMU. OJEKTPOABHKYIIAS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TMOCTOSHHbIC
MAarHMuThl, 3JICKTPOMArHUTHI, DJIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTapPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MarHUTHOTO TIOJIS.

B3aumopericteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBneHue 3EKTPOMArHUTHON UHAYKIIUH.

[IpaBuiio Jlenna.

3aBUCHUMOCTb 3IEKTPOABMIKYIIEH CHIIBI MHAYKIUHA OT CKOPOCTH U3MEHEHHUS
MAarHMTHOTO MOTOKA.

SIBneHre cCaMOMHIYKIIHH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO OISl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa HA PaMKYy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paznen 5. KoseOanus u BOJIHBI
Tema 1. Mexanuueckue u 21eKmpoMacHUmMHble KONeOAHUA
Konebarenbnass cuctema. CBoOOAHBIE MEXaHWYECKHE KOIeOaHMS.
[Mapmonmnyeckue konebanms. Ilepuon, yactora, ammuTyaa u ¢dasza KoaeOaHuil.
[IpyxnHHBIN MagTHUK. MaTeMaTUHYECKUN MASITHUK. Y PABHEHNE TAPMOHHYECKUX
koneOanuid. [IpeBpailieHre SHeprur MNPy rapMOHUYECKUX KOJICOAHUSX.



Konebarenpubiit koHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIE KOJeOaHUS B
UJeaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHUYEeCKUMU U
ANEKTPOMarHuTHeIMH KoJsiebanusiMu. Popmyna Tomcona. 3akoH coXpaHEHUs
SHEPIUM B UEaTHLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenne o  3aTyxawmux  KojieOaHUsIX.  BbIHYXIeHHbIE
MexaHuueckue KojeOanusa. Pe3onaHc. BBIHYXKJAEHHBIE 3JIEKTPOMArHUTHBIC
KoJIeOaHHUsl.

Ilepemennsblii Tok. CHHYCOMJANbHBIA NEPEMEHHBIMA TOK. MOIIHOCTh
NEPEMEHHOT0 TOKa. AMIUIUTYAHOE M JICHCTBYIOIEC 3HAYEHUE CUJIBI TOKa W
HaIPSKEHUS.

Tpancdopmartop. [TpousBojcTBO, nepegava u notpebIieHne
ANEKTPUUYECKOW  DHEPruu. OKOJOTUYECKHUE PHUCKHM TIPU  IPOU3BOJICTBE
anekTpodHeprun. KyiabTypa MCMOIB30BaHUS AJIEKTPOIHEPTUU B MOBCEIHEBHOU
KU3ZHHU.

TexHuveckne yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: DICKTPUUCCKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JIMHUU AJIEKTpOTIepe1ay.

Llemoncmpayuu

HccnenoBanre mapameTpoB KoJeOATENbHOM CUCTEMBI (MPY>KUHHBIA HIIN
MaTeMaTU4YE€CKU MasiTHUK).

HaGmronenue 3aTyxaronux KojaeoaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaAHUM.

HaGmonenue pe3oHanca.

CB0OOHBIC JIEKTPOMATHUTHBIE KOJICOAHMSI.

OcumuiorpaMMsbl (3aBUCMMOCTH CUJIbI TOKA M HaNpsHKEHUSI OT BPEMEHH )
JUTSI DTIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3onanc npu mnocineqoBaTEIbHOM COEAMHEHUM PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEePEIayu.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanre 3aBUCUMOCTH MEPHO/Ia MAJBIX KOJIEOAHUH Tpy3a HA HUTH OT
JUTMHBI HUTH W Macchl Tpy3a.

UccnenoBanre mnepeMeHHOTO TOKAa B LENH W3 MOCIEI0BAaTEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNIHbBLE 60IHbL

MexaHnueckue BOJHBI, yciaoBus pacrnpoctpaHenus. llepuon. CkopocThb
pacrpocTpaHeHusi M JJuHa BOJIHBL. [lomepeuHble W MPOAOJIbHBIE BOJHBI.
Nurtepdepenius u qudpakius MEXaHUUECKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.



DJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBUSA H3IYYEHUS DSIEKTPOMATHUTHBIX
BOJH. B3aumHas opuenrtauus BektopoB E, B, V B dieKTpOMarHuTHOW BOJIHE.
CBolicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPaXKECHHE, MPEIOMIICHHE, TOISpU3alus,
nudpakius, uarepdepenius. CKopocTh dIEKTPOMArHUTHBIX BOJIH.

[IIxana 37€KTPOMarHuTHBIX BOJIH. [I[pMeHEHNE 3EKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeleBUACHU. Panuonokanus.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEeIbI.

TexHuueckne yCcTpoWCTBA M TMPAKTUUECKOE MPUMEHEHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JAMArHOCTMKA B TEXHUKE W MEAUIMHE, paaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebumomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmonenne orpaxxeHus ¥ MpeIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepeniiuu u 1uppakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAOU U
4acTOTOM KoJieOaHuH.

HccnenoBanne  CBOMCTB  JJIEKTPOMATHUTHBIX  BOJH:  OTPa)KCHHUE,
pesioMIICHHE, MoJsipu3anus, Audpakuus, HHTEpPEpEeHIIHs.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. lIpsMonmHENHOE pacnpOCTpaHEHHE CBETAa B
ogHopoaHou cpene. JIyu ceera. ToueuHbI HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxkeHuii B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIJICHHS CBeTa. AOCONIOTHBIN
rokasarens npesomiieHus. [lonnoe BHyTpeHHee oTpaxenue. [IpenensHbiil yron
[IOJIHOTO BHYTPEHHETO OTPAKECHMUS.

Hucnepcust ceta. ClHoxKHBIN cocTaB Oemnoro ceera. L[ser.

ColOuparomue W paccewBaroImue JUH3BI. ToHKasg auH3a. DOKycHOE
paccTosiHMEe U ONTHYECKasl cuiia TOHKOW JuH3bL. [locTpoeHne n3oOpakeHuil B
COOMPAIONINX U PACCEUBAIOIIUX JIMH3aX. DOpMysa TOHKON JIMH3bI. Y BeTMYEHUE,
JTaBaeMoOe€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Murepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOEHUST MakKCUMYMOB MU MHHUMYMOB B HHTEphEpPEHLIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.



Hudpakus cBera. udpaknuonHas pemérka. YcloBUe HaOIIOICHUS
[JIABHBIX MAaKCMMYMOB TMpU TAJE€HUU MOHOXPOMAaTHYECKOTO CBeTa Ha
IU(GPaKUUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckue ycTpoWCTBAa M NPAKTHUUECKOE MPUMEHEHHE: OYKH, Jyma,
dboToanmapar, MPOCKIMOHHBIA amnmapat, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
onTHKa, TudpakmoHHas peméTka, moJIpousl.

Jlemoncmpayuu

[IpsmonrHEHOE PacpOCTPAHEHUE, OTPAKEHUE U TPEIOMIIEHUE CBETA.
Onrtruueckue mpudopHI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moieslb CBETOBOA.

HccnenoBanuie cBOWCTB M300paxKeHUI B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIECKOna.

HaGmonenne natepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmronenue nucnepcuu cBera.

[TomyueHnue cniekTpa ¢ MOMOIIBIO PU3MBI.

[Tony4yeHue cekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue nmokazaress NpeJoMIeHUS CTEKIA.

HccnenoBanuie cBOWCTB M300paKeHUI B JIMH3AX.

HabGmronenue nucrnepcuu cBera.

Paznen 6. OcHOBBI CTIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['paHubl OPUMEHHMMOCTH  KJIACCMYECKOM  MexaHuku. llocryiartsl
CHEUUAIBHOW TEOPUU OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTH MOAYJSL CKOPOCTH
CBETa B BaKyyMe, IPUHILINI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHU U
COKpAILlCHUE JIJIVHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKOW YACTHUIIBIL.

CBsi3b Macchl C DSHEPrued W HMMIYJIbCOM PEISATUBUCTCKOM YaCTHIIBI.
DOHeprus MmoKosl.

Pazgen 7. KBanToBas pusuka
Tema 1. Dnemenmul K8AHM OGO ONMUKU
®otoubl. @opmyna [lnanka cBa3u sHepruu (HOTOHA C €ro YacTOTOM.
DHeprus U UMNyJbC POTOHA.



OtkpeiTe 1 uccienosanue (orodpdexra. OnbiTel A. I'. Cronerosa.
3akonbl Gotorpdexra. YpaBHeHue DiiHmTerHa a1 pororpdexra. «KpacHas
rpanuna» ¢potosddexra.

JaBnenue ceeta. OnbiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHu4eckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: (OTOIIEMEHT,
doTongaTuuk, conHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03p(DHEeKT Ha YCTAaHOBKE C LIMHKOBOMW IMJIACTUHOM.

Uccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.

CBeTonuon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopenbs aroma Tomcona. OnbiTel Pe3epdopna no paccessHuIO o -4acTHII.
[Inanetapuas monens atoma. Iloctymatsl bopa. M3nydyenue u morioiieHue
(OTOHOB TIpH TIEPEXOJIe aTOMa C OJIHOI'O YPOBHS PHEPruu Ha JApyroi. Bujbr
cnekTpoB. CIeKTp ypOBHEW SHEPTUU aTroma BOA0PO/Ia.

BonnoBeie cBoiicTBa wactul. Bomnbel ge bpownns. KopmnyckymnsapHo-
BOJIHOBOM Jyallu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHE.

TexHuueckne ycTpoHCTBa M NMPAKTHUYECKOE MPUMEHEHHUE: CIIEKTPabHBIMI
aHanu3 (CIEeKTPOCKOIT), Ja3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mognens onsita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenne muHEMYaThIX CIEKTPOB H3TyUCHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Hab6monenne mMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIUE CIIOKHOCTh CTpoeHus sifpa. OTKphITHE
pagnoakTuBHOCTH. OmbiTel  Pesepdopma 1o ompepeneHdui0o  cocTaBa
paanoakTuBHOTO wm3mydeHusi. CBoiicTBa ambda-, Oera-, ramma-u3IydeHUs.
BnusiHue paanoakTHBHOCTH Ha KMBBIE OPraHU3MBI.

OTtkpeiTHE TIpOTOHA U HelTpoHa. HykionHas mozens siapa ['elizenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjpa. M30Tomnsl.

Anbda-pacnian. DNEKTpOHHBI M TO3UTPOHHBIN OeTa-pacnajn. ['amma-
U3JlydyeHue. 3aKOH paJuoakTUBHOTO paclajia.



DHeprusi CBsI3M HYKJIOHOB B siipe. A nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue U CUHTE3 sAI€p.

SAnepnsiit peaktop. TepmosiaepHsiii cunte3. [IpoOieMbl U NEPCHEKTUBHI
AIEPHON SHEPIETUKHA. DKOJIOTHYECKUE ACIIEKThI SIAEPHOU SHEPTETUKH.

DOneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUN JIEMEHTAPHBIX YaCTHII.

@dyHaaMeHTadbHble B3aUMOJEHCTBUSA. EQUHCTBO (hU3MUECKOW KapTHHbI
MUpa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: JO3UMETD,
Kamepa BusibcoHa, siiepHbIil peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CUY€TynK MOHU3HUPYIOINUX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusiM).

Pa3zznen 8. DiieMeHTBHI ACTPOHOMUM U ACTPO(PU3IUKH

Ortanbel  pa3BUTUS acTpoHOMuM. [IpukinagHoe W MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMHU.

Bun 3Bé3nnoro He6a. Co3Be3nus, ApKue 3BE3MbI, IUIAHETHI, UX BUAUMOE
IBUYKEHHUE.

Conneynas cucrema.

Connue. Conneynass akTuBHOCTh. Mctounuk sHeprun ConHLA U 3BE3.
3BE311bI, UX OCHOBHBIE XAPAaKTEPUCTUKH. J[MarpamMma «CHEKTpaJIbHBIN Kiacc —
CBETUMOCTB». 3BE3/bl TJIABHOW MOCIIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIs 3BE3]] TJIABHOM MOCJIEA0BATEILHOCTH. BHYTpeHHEE CTpoeHue
3BE311. COBpEMEHHBIE NPEICTABIECHUS O IPOUCXOKACHUU U 3Botounn CoJIHIIa U
3BE31. DTanbl KU3HU 3BE3I.

Mueunsiii [1yTe — Hama [Nanaktuka. [lTomoxxenue u auxenue CoJiHIA B
lNanaktuke. Tumnsl raakTuk. PaguoranakTuku U kBazapsl. YEpHbBIE ABIPHI B Ipax
rajaKkTHUK.

Bcenennas. Pacmupenne Bceenennoit. 3akon Xa66na. PasGeranme
ranakTuk. Teopust bonpmioro B3peiBa. PenukroBoe nsnydeHue.

Macurabnas ctpyktypa Beenennoil. MeTtaranaktuka.

Hepeménnpie mpoOaeMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGmronennst HeBOOpYKEHHBIM TJIa30M C UCTIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPUWIOKEHUN Il ONpeJeseHUsT TOJIOKEHUsT HeOECHbIX OOBEKTOB Ha



KOHKPETHYIO JaTy: OCHOBHBIE c03Be3usi (CEeBEpHOro MONYMIApUS U SIPKUE
3BE3/IBL.

Ha6monenus B Teneckon JIlyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromuee NOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMHUU B HSKOHOMHYECKOH, TEXHOJOTHYECKOMH,
COIMAIBHOM M JTHYECKON cdepax AesTEILHOCTH YEJIIOBEKa, POJb U MECTO
GU3UKM W acTPOHOMUM B COBPEMEHHOM HAaydyHOM KapTWUHE MHUpa, pPOJIb
dbu3ndeckoi Teopur B POPMHUPOBAHUU MPEACTABICHUN O (PU3UUECKON KapTHUHE
MHpa, MecTO (U3UYECKOW KapTUHBI MHUpa B OOIIEM pSIAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 Kitacce ocyiiecTBisieTcs ¢
Y4ETOM COJIEPKATEIIBHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMu MAaTeMaTHUKH,
OMOJIOrMH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnuvle nonsimus, CBI3aHHBIE C U3YYEHUEM METO0B HAYUYHOTO
MO3HAHMS: SIBJICHWE, HAy4HbIA (DaKT, TUnoTe3a, puznueckas BETUUMHA, 3aKOH,
Teopwsi, HAOJIIOJICHNE, SKCTIEPUMEHT, MOJICIIMPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl YPABHEHUI, TPUTOHOMETPUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'EHC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJWHAT,
CJIIOKEHUE BEKTOPOB, MIPOM3BOJIHBIE JIIEMEHTAPHBIX (DYHKIUH, NpPU3HAKU
0J100MS TPEYTOJIbHUKOB, ONIPEIeTICHUE TUIOMIAAN TUIOCKUX PUTYp U 00BbEMA Tell.

buonozus: snexrpuyeckue SBJICHUS B JKMBOM MPHUPOAE, KoJeOaTelbHbIE
JIBUKCHUS B )KMBOU MPUPOJE, OIITHYECCKHUE SIBIICHUS B )KUBOW IPUPOJIEC, IEUCTBUE
pagualyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpHUCTaJUIM4ecKas CTPYKTypa
TBEPABIX TEJN, MEXaHW3MBl OO0pa30BaHUA KPHUCTAIUTMYECKOM  PEIIETKH,
CIIEKTPaJIbHBIA AHAJIU3.

leoepaghus: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KA MAarHUTHBIX DY,
doTochEMKA 3eMHOI TOBEPXHOCTH, MIPEACKA3aHUE 3EMIICTPSICEHHI.

Texnonocusa: NWHUM DIEKTpONEpEnad, TEHEPATOp IEPEMEHHOr0 TOKa,
AJIEKTPOJBUTATENb, UHAYKIMOHHAS I€4b, pajgap, PaaAuONpPUEMHUK, TEIEBU30D,
anTteHHa, tenedoH, CBU-neub, MPOEKIIMOHHBIM anmapaT, BOJOKOHHAsS OINTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yuebHoro mpeamera «Dusmka» Ha ypoBHE CpeTHEro OOIIeTro
oOpazoBaHnus (6a30BbIN YPOBEHB ) JOJKHO 00ECTICUUTh JOCTHKEHUE CIIETYIOIMINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yNbTaThl OCBOCHMS Y4eOHOTo mpenmera «Dusnkay
JOJDKHBI ~ OTpa)XaTh  TOTOBHOCTH W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHEHTAIlMM, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUI,
COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0 OOIIecTBa,
pacliMpeHue >KU3HEHHOIO OIbITa W OMNbITa JESITEIBHOCTA B IPOIECCe
peanu3alr OCHOBHBIX HAIPABJICHUM BOCIUTATEIBLHOM JEATEIIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMHUPOBAHHOCTb TPAXKIAHCKOU MO3UIIMH 00YUYaIOIIETOCs KaK aKTHBHOTO
¥ OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKMX T'YMAHHUCTHYECKUX H
JEMOKPaTUUECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JACSATEIBHOCTh B UHTEPECAX TPAXKIAHCKOTO
oO1ecTBa, y4acTBOBaTh B CAaMOYITPaBJICHUH B 00pa30BaTEILHON OpraHU3aIlNy;

YMEHHME  B3aUMOJICMCTBOBaTh C  COIMAJbHBIMH  HMHCTUTyTaMHU B
COOTBETCTBHHM C MX (DYHKIIUSAMHU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTApPHOM U BOJIOHTEPCKOU €ATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMHUPOBAaHHOCTH POCCUHCKOM rpakIaHCKOU HWJICHTUYHOCTH,
MaTPUOTHU3MA;

LIEHHOCTHOE OTHOLICHUE K T'OCYJApPCTBEHHBIM CHUMBOJIAM, JAOCTHXEHHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMMOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIETO;



4) 3¢TETHYECKOT0 BOCIIUTAHUS:

ACTETHUYECKOE OTHOIIEHWE K MHpPY, BKIIOYas O3CTETUKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIETO (PU3UICCKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K Pa3InuHbIM cdepaM npodhecCHOHATBHOW NEeATeIbHOCTH, B TOM
quclie CBA3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHE COBEpUIaThb OCO3HAHHBIN
BbIOOp Oyaymield mnpodeccuu U peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIE
TIaHbI,

TOTOBHOCThH U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(GU3HKY Ha TIPOTSHKCHUU BCEH KU3HU;

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh AKOJIOTHYCCKON KYJIbTYphl, OCO3HAHHE TJI00aTHLHOTO
XapakTepa SKOJIOTHYCCKUX TPoOIIeM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JCWCTBUI B OKPYXKAIOUIEH Cpele Ha
OCHOBE 3HAHUS IIEJICH YCTOMYUBOT'O PA3BUTHS YCIIOBEUCCTRA;

pacIIMpeHUEe OTMbITA JACATSIBHOCTH DKOJOTHYCCKON HANpPaBIICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAHUH 10 (DHU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAyYHOW JESITEIHbHOCTH, TOTOBHOCTH B IIpoIlecce
u3ydeHus (U3UKH  OCYIIECTBISATH TMPOCKTHYIO M HCCIEI0BaTEIbCKYIO
NeATeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruueckue 1edcTBUS:
CaMOCTOSITEIbHO  (OPMYJIHUPOBATh W  aKTYaJU3HPOBATh MPoOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh LEIN JEATCILHOCTH, 33J1aBaTh IAPAMETPbl U KPUTEPUU HX
JIOCTHKCHUS
BBISIBIIATh 3aKOHOMEPHOCTA UM MPOTUBOPEYHST B PaACCMATPUBAEMBIX
(M3UYICCKUX SBIICHUSX;
pa3pabaTeIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIITUXCS
MaTEePUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OILIEHUBAaTh COOTBETCTBHUE
pe3yJIbTAaTOB LEISAM, OLICHUBATh PUCKH MTOCJIEICTBUN AEATEILHOCTH;



KOOPJIMHUPOBATh ¥  BBINOJHATH PAabOTy B  YCJIOBHSAX peaibHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.

Bba3oBble ucciieqoBaTeIbcKue AeliCTBUSA

BJIQJICTh HAYYHOW TEPMHHOJOTHEH, KITFOYCBHIMH MOHITHUAMU M METOJaMU
(u3nUecKon HayKu;

BIaJ€Th  HABbIKAMU  y4eOHO-HCCIIEOBATENIbCKOW W MPOEKTHOMN
AesTenbHOCTH B oOnmacTu  (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETTFHOMY MTOMCKY METO/IOB PEIeHHs 3a]1a4 PU3NIECKOTO COJCPIKAHMS,
NPUMCHCHHIO PA3IMYHBIX METOJOB TIO3HAHUS;

BJIAJIETh BHJAMHU JICATEIBHOCTH IO TOJXYYCHHIO HOBOTO 3HAHHS, €r0
WHTEPIIPETAIIMN, TPEOOPa30BAaHUIO W TMPUMEHEHUIO B PA3IMYHBIX yYEeOHBIX
CUTYaIlUsSIX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX IMPOCKTOB B 00J1aCTH (DU3HKH;

BBISBJIATh MPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaJM3UPOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI JJIsS J0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUM, 33/1aBaTh MMApaMETPhl U KPUTCPUH PEIICHUS;

aHAIM3UPOBATh IIOJIYYCHHBIE B XOJI€ PCIICHUS 3aJa4d pPe3yJbTaThl,
KPUTHUYECKH OIEHUWBATh HMX JIOCTOBEPHOCTH, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX yCIIOBUSX;

CTaBUTh U (PopMyNIHpOBaTH COOCTBEHHBIE 3aJayll B 00pa30BaTENbHOMN
JESITEIHbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DUBUKU;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HAHUA 1O (HU3MKEe B TMPAKTHYECKYI O00JacTh
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH POOJIEMBI U 33]1a4H, TOMyCKAIONIME aTbTePHATUBHBIC PEIICHMUS.

Pabora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH TOJTyYeHUSI HHPOpMauu (U3MIECKOTO COACPKAHUS U3
HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIISITh TMOWCK, aHAU3,
CUCTEeMaTH3alMI0 U WHTEPIpETAIi0 HHOOPMAIIMN PA3TUYHBIX BUIOB U (opM
MIPEICTaBIICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(POPMAITUH;

UCTIONIB30BaTh CpEACTBA HWH(POPMAIMOHHBIX H KOMMYHHUKaIIHOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX
3aja4 ¢ coOnoeHueM TpeOOBaHUM SProOHOMUKH, TEXHHKH O€30macHOCTH,
TUTUCHBI, PECYpCOCOEPEKEHUs, TMPABOBBIX W OTHYECKUX HOPM, HOPM
MH(pOpMAIIMOHHON 0€30MaCHOCTH;



co37aBaTh TEKCThl (PU3MYECKOIO COAEpPKaHUA B pazIMyHbIX (opmaTax c
y4€ToM Ha3zHaueHuss UHPOpMALMM U LEJIEBOM ayAUTOpUH, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaIU3aLIUU.

KommyHuKaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBHUS:

OCYLIECTBJISITh OOILEHWE Ha Ypokax (U3UKM U BO BHEYPOUHOU
NeSTEeNbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CHUTyalMd W CMST4atrh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB;

NOHMMATh U UCTIOJIb30BaTh MPEUMYILIECTBA KOMAHAHON 1 MHIUBUyaIbHON
paboThI;

BbIOMpATh TEMATHUKYy W METOJIbI COBMECTHBIX JACHCTBUM C y4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

OPUHUMATh 111  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JACHCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJIATH IUIaH JIEWCTBUIA,
pacnpenensiaTe pojd ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXAaThb pPE3yJbTaThl
COBMECTHOM paboTh;

OLIEHUMBATh KaueCTBO CBOETO BKJAJa M KaXJOI'0 Y4YaCTHHKA KOMAaHJbl B
oOIIMii pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE IPOEKTHI, OLEHUBATh HJEH C TO3ULUU HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJISATh IO3UTUBHOE CTPATErMUYECKOE IOBEJACHUE B Pa3INUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSTEIFHO OCYIIECTBISTh MO3HABATEIBHYIO JIEATEILHOCTH B 00J1aCTH
(¢U3MKH W acCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh W (POPMYIHUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOSITETILHO COCTaBIISATH IUIAH PEHICHUS PACUETHBIX U KAa4eCTBEHHBIX
3a/ay, TUTAH BBHITIOJHEHUS TMPAKTHYECKOW padoThl € YYETOM HMMEIONTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN 1 MPEANOUYTCHU;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacCIIMPATh paMKH y9eOHOTO TIPEeIMETa Ha OCHOBE JTMYHBIX MPE/TOYTCHHI;

nenaTh OCO3HaHHBIM BBIOOp, apryMEHTUpPOBaThH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTH 32 PEIICHNUE;



OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO 3PYIHULHMA B 00OJACTH
(GU3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENBHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTHUBHI B I€ATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB IIEIISIM;

BIaJIeTh HAaBBIKAMU TIO3HABATEIBHOW pediieKcuH KakK OCO3HAHUS
COBEpIIAEMBIX JEHCTBHUI M MBICIUTEIBHBIX TPOIECCOB, UX PE3YyIbTaTOB U
OCHOBAHUM;

UCTIOJIH30BaTh MPUEMBI peIIeKCHH JIJISl OTICHKH CUTYAIUH, BEIOOpa BEPHOTO
peleHus;

yMEThb OILIEHWBAaTh PUCKA M CBOEBPEMEHHO NMPUHUMATH PEIICHUS MO HX
CHIDKEHUIO;

NPUHAMATh MOTUBBI M apTyMEHTHl JPYTUX TpPH aHAIHW3€ pPE3yJIbTaTOB
JeSTeLHOCTH;

NPUHUMATH CeOs, MOHMMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA;

NPUHAMATh MOTUBBI M apryMEHTHl JPYTUX TpPH aHAIHU3€e pPEe3yJIbTaTOB
NEeSITEbHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIHOKH.

B nporiecce nocTukeHus IMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IIPOTPAMMBI
no ¢Qusuke I8 YpPOBHS CpeaHero oOIiero o06pa3oBaHUS y 0OyYarolUXcCs

COBEPIICHCTBYETCS IMOIIMOHAITEHBIH WUHTEIUICKT, IIPEeOoJIar oI
c(hOopMUPOBAHHOCTb:
CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh ~ IMOHWMATh  CBOE

HMOIIMOHATLHOE COCTOSIHHE, BHUJETh HANpPAaBICHUA pPa3BUTUA COOCTBEHHOMU
AMOIMOHATLHOM c(epbl, OBITh YBEPEHHBIM B ceOe;

CaMOpETyJIUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJECHUE, CIIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHATEHBIM U3MEHEHUSM U MPOSIBISTH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPECHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K JOCTIKCHUIO 1IETTH
U yCTeXy, ONTUMHU3M, HTHUITMATUBHOCTh, YMEHHUE JIEWCTBOBATH UCXOS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHWMATh  AMOIMOHAIHHOE
COCTOSIHUE IPYTUX, YIUTHIBATH €T0 MPU OCYIICCTBICHUH OOIIEHUS, CTTOCOOHOCTH
K COYYBCTBHIO U COTICPEIKNBAHMUIO;

COIMANIHBIX ~ HABBIKOB, BKIIIOYAIOMIMX CIIOCOOHOCTh  BBICTPAMBATh
OTHOIICHUS C APYTUMH JIFOJABMH, 3a00TUTHCS, TPOSBISATH HHTEPEC U Pa3pelIaTh
KOH(JIMKTHI.



HPEIMETHBIE PE3YJIBTATDBI

K xonny obyuenuss B 10 kjacce npeaMeTHbe pe3ylbTaThl HA 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHUAIOIIMUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPAX POib U MECTO PU3UKHU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4yHOW KapTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIIOIEH;

YUUTHIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (U3UUYECKUX MOJIENECH:
MaTepuajibHas TOYKAa, WHEpIHallbHasg cHCcTeMa OTCYETa, a0CONIOTHO TBEPAOE
TEJI0, WACAIbHBIA Ta3, MOJEIU CTPOCHUs Ta3o0B, JKUAKOCTEW U TBEPIABIX TEll,
TOUCYHBIN PJEKTPUUECKUH 3apsi] IPU pelieHuH GU3NIECKUX 3a/1ay;

pacno3HaBaTh pU3MUYECKHE BJICHUS (MIPOIECCH) K OOBACHATH X HA OCHOBE
3aKOHOB MEXaHMKH, MOJIEKYJIIPHO-KMUHETUYECKON TEOPUU CTPOCHHMS BEIIECTBA U
JJIEKTPOJAUHAMUKNA: PABHOMEPHOE M PAaBHOYCKOPEHHOE IPSIMOJIMHEWHOE
JIBUKEHUE, CBOOOJIHOE TMaJ€HUE TeJ, JIBIKEHUE MO OKPYXKHOCTHU, HHEpIIuS,
B3auMojieiicTBue Ten, Auddys3us, OpOYHOBCKOE [BH)KEHHUE, CTPOCHHUE
KHUIKOCTEH W TBEPABIX TeJ, HU3MEHEHHE O0ObEMa Tel INpU HarpeBaHUU
(oxJaXk1eHuM), TEMJIOBOE PAaBHOBECHE, MCHApEHUE, KOHAEHCAlus, IUIaBJICHUE,
KpUCTAJUIN3aLUs, KUIIEHHUE, BJIAXKHOCTh BO3yXa, [IOBBIILIECHUE JABICHN ra3a Ipu
€ro HarpEBaHUU B 3aKPBITOM COCYZE, CBsI3b MEXKy lTapaMeTpaMU COCTOSIHUSA Iras3a
B U30IIpOLecCax, MIEKTPU3ALUSA Tell, B3aUMOACHCTBUE 3aPsI0B;

OTKCHIBAaTh MEXAHUYECKOE JABM)KEHUE, UCIIONIb3YSl (PU3NUECKUE BEIUUMHBI:
KOOpJAMHATA, IyTh, IEPEMELICHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHUia,
UMITYJIbC TEJIa, KHHETUYECKas SHEPI'us, IOTCHIMAIbHAs JHEPTUsl, MEXaHUYECKas
paboTa, MexaHHWYecKass MOIIHOCTb; IMpPH OMNHCAHWU IPABUIBHO TPAKTOBATh
(U3NYECKUil CMBICI HCIOJB3YEMBIX BEJIMYMH, MX OOO3HAUYEHUS U €IUHULIBL,
HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUNHY C APYTUMU
BEJINYNHAMU;

ONMCBHIBATh HU3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUJIOBBIE SBIICHMS,
UCHONBb3Ysl (U3NYECKUE BEIMYMHBI: JIaBJICHUE Trasza, TeMmIeparypa, CpemHss
KHUHETHYECKast JHEprus Xa0TUYECKOTO I BKCHUS MOJIEKYI,
CPEAHEKBAIpaTUYHAsA CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIIOTHI, BHYTPEHHAA
sHeprusi, pabota raza, Kod3()(UIMEHT TMONE3HOrO0 MACHCTBUA TEIIOBOTO
JBUTATENsI; TpPU ONKUCAHUU TPABUIBHO TPAaKTOBAaTh (U3MUECKUNA CMBICI
UCIIOJIB3YEMBIX BEJIMYMH, UX OOO3HAYEHHUsI W €IUWHULI, HAXOAUTh (POpPMYJIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTUMU BETUYMHAM;



ONMCBHIBATh  HM3YYEHHBIE  JJIEKTPUYECKHUE  CBOMCTBA  BEUIECTBA U
ANIEKTPUYECKUE SIBJICHUSI (TMPOLECChl), HUCHONb3Yysd (PU3NUECKUE BEIMYHUHbI:
ANEKTPUUYECKUH 3apsJl, JIEKTPUUECKOE M0JIE€, HANPSHKEHHOCTD NOJIs, TOTEHIUA,
Pa3HOCTh MOTEHLMAJIOB; NPU ONUCAHUU MPaBUIBHO TPAKTOBaTh (HU3UUECKUI
CMBIC]I HCIIONBb3YEMBIX BEJIMYUH, UX OO0O3HAYEHUS W E€IUHHULBI; YKa3bIBaTb
(GopMyIbl, CBS3BIBAIOIIME JaHHYI0 (PU3WYECKYI0 BEIMYHMHY C JPYTUMU
BEJINYNHAMU;

aHANIM3UPOBATH (PU3NYECKHE TPOLIECCHI U ABJICHUS, UCTIONIb3YA (pU3ndecKkue
3aKOHBI M IPUHLIUIIBL: 3aKOH BCeMUpHOro Tsarorenus, 1, II u 111 3axonsr HeroToHa,
3aKOH COXPAHEHUsI MEXAHWYECKOW DHEPIrUM, 3aKOH COXPAaHEHUS HMITYJIbCa,
OPUHUMUIT CYNEPIIO3UIIMU CUJI, IPUHIUII PABHOIIPABHS MHEPLUUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOEHHS BEIIECTBA, a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUH TEIIOBOTO JIBHXKEHUSI MOJIEKYJI
c a0CoNOTHOW TeMIepaTypoil, NEpBBI 3aKOH TEPMOJAMHAMHUKHU, 3aKOH
COXpaHEHHMs DJIEKTPUYECKOIro 3apsiga, 3akoH KyloHa, mpu 3TOM pasnuyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MAaTEMAaTHUECKOE BBIPAYKEHUE U YCIIOBUS
(rpanuIlpl, 006J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIMUIBI JEUCTBUA MAaIlIWH, TPUOOPOB U
TEXHUUYECKUX YCTPONCTB; pa3invaTh YCIOBHs UX 0€30MaCHOTO UCIIOJIH30BAHUS B
MOBCETHEBHOM JKU3HU;

BBITMIOJHATh SKCIEPUMEHTHI IO HUCCIENOBAHUIO (DU3MYECKUX SIBJICHUN U
IPOLIECCOB C MCIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX M3MEPEHHI, MPU ITOM
dbopmynupoBath TmpobieMy/3agady W THUIOTE3y YYeOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEJI0KEHHOTO O0OpYIOBaHMS, MPOBOIAUTH OMBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh NPSIMbIE U KOCBEHHBIE M3MEPEHUsSI (PU3NYECKUX BEIHYMH,
OpU 3TOM BHIOMpATh ONTHUMAJBHBIM CIOCOO HM3MEpPEHHS U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IMOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBATh  3aBUCUMOCTH MEXAY (U3MUECKUMU BEJIMYMHAMH C
UCIIOJIb30BAHUEM NIPSIMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(GuKCHUpOBaTh Pe3yabTAThl MOTYYEHHON 3aBUCUMOCTU (DU3MUYECKUX BEJIUYHH B
BUjie Tabnuil U rpaduKoB, AeTaTh BHIBOABI IO Pe3yIbTaTaM UCCIIEI0BaHUS;

co0ro1aTh nMpaBuia 6€30MacHOTo Tpy/ia MNP MPOBEIEHUHU HCCIEA0BaHU B
pamMKax y4eOHOTO SKCIEPHUMEHTa, y4eOHO-HCCIEeNOBAaTENIbCKOW M MPOEKTHOU
JEeSATENBHOCTU C UCIIOJb30BAHUEM U3MEPUTEIIBHBIX YCTPOICTB U J1a0OPATOPHOIO
000pyTI0BaHMS;

pemaTth pacy€THhlE 3aJadydl C SIBHO 3aJaHHOM (DU3MYECKOW MOJEIbIO,
UCIIOJIb3Ysl (pU3MYECKHE 3aKOHbl M NPUHLMIIBI, HA OCHOBE aHajau3a yCIIOBUS



3a1aud BbIOUpATh (PU3UUYECKYI0 MOJIETb, BBIACIATh (PU3UUYECKUE BEIUYUHBI U
dbopmynbl, HEOOXOIUMBIE ISl €€ pelleHUs], MPOBOAUTL PAcU€Thl U OLICHUBATH
peaIbHOCTh MOJYUYEHHOTO 3HAYeHUs (PU3HNUYECKON BETUYUHBI;

pemiaTth KaueCTBEHHBIE 3a/1a4u: BBICTpPauBaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO IEMIOYKY PACCYXIEHUM C OMOPOM HA M3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIONIB30BaTh  TMPU  pelIeHHH  y4yeOHBIX  3aJad  COBPEMEHHBIC
uH(OpPMaIIMOHHbBIC TEXHOJIOTUU TUTS MOUCKa, CTPYKTYpHUPOBaHUsI,
UHTEpOpEeTallMd W  TMPEJCTaBICHUS y4eOHOW U HAYYHO-TIOMYJISIPHOM
uHpoOpMalMK, TIONYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJy4aeMyI0 HH(POPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apYOEKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE MPOILIECCOB OKPYXKAIOIIETO MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCITIOJIH30BaTh TEOPETUUECKHUE 3HAHUS MO (DU3UKE B TIOBCETHEBHOM KU3HU
JU1sl oOecrieueHust 6€30MacHOCTH IPH 00OpaIleHUH ¢ TprUOOpaMu U TEXHUUECKUMU
YCTPOUCTBAMHU, JIJII COXPaHEHHUsI 3JI0POBbS U COOTIOICHUSI HOPM SKOJIOTHYECKOTO
NOBEJEHUS B OKPY’KaIOIIEH Cpeae;

paboTaTh B TpYIIEe C BBINOJHEHUEM PA3JIMYHBIX COIMANBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAlMOHAIBHO pacHpeesTh OOf3aHHOCTH U
IUIAaHUPOBAaTh  JIESITEIBHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJEeKBATHO
OLIECHMBAaTh BKJAaJ  KaXJOr0 M3 YYaCTHUKOB TpyNIbl B  pEUICHUE
paccMaTpuBaeMoi IPOOIEMEI.

K xonmy oOyuenus B 11 kij1acce npeaMeTHbIe pe3yibTaThl Ha 06a30BOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPaAX POJib U MECTO PU3UKH B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHBI MHUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B IPAKTUYECKOU AECATEIIBHOCTHU JIFOAEHU, LIEJOCTHOCTh U €IMHCTBO
buznuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS W3YYEHHBIX (DU3UYECKUX MOJICIICH:
TOYEYHBIN JJIEKTPUUECCKUN 3apsll, JIyd CBETa, TOYCYHbIA HCTOYHHK CBETAa,
salepHas MOJeJb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO siJpa MpU PELICHUH
bU3UIeCKUX 3a/1a4;

pacrno3HaBaTh GU3MUECKUE SIBICHUS (MPOIECCHI) M OOBICHATH X HA OCHOBE
3aKOHOB  JJICKTPOJMHAMHUKM ¥  KBAaHTOBOM  (U3HMKHU:  DIIEKTpUUYECKAs
MIPOBOJIMMOCTbh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEHUCTBHS TOKA,
B3aUMOJICUCTBUE  MATrHUTOB, DJJICKTPOMAarHUTHasE  WHAYKIUSA, JIEHCTBUE
MarHdTHOTO TMOJsi HAa NPOBOJAHUK C TOKOM U JABWXKYUIMHCA 3apsi,



ANIEKTPOMAarHUTHbIE KOJEOAHWS W BOJHBI, MPSMOJMHEMHOE pPACIPOCTPaHEHUE
CBETa, OTPAKEHUE, MpeJoMIIeHrne, MHTepdepeHus, Tudpakys U NoaIpu3aus
cBeTa, nucnepcus ceeta, hotodnekTpuueckuid 3pdext (hotoaddexT), cBeToBOE
JaBJ€HUE, BO3HUKHOBEHHE JIMHEWYaTOro CHEKTpa aromMa  BOJOpOAa,
€CTeCTBEHHAs! U UCKYCCTBEHHAsl PaAOaKTUBHOCT;

ONKCHIBATh W3yUYEHHBIE CBOMCTBA BEIIECTBA (3JEKTPUUECKUE, MATHUTHBIE,
ONTUYECKHE,  AJIEKTPUUECKYI0  MPOBOJUMOCTh  pa3IMYHBIX  Cpel) W
AIIEKTPOMArHUTHBIC SBICHUS (MPOIECCHI), UCTONIBb3YsS (PU3NYECKUE BEIUYUHBI:
ANEKTPUUECKUM 3apsi]l, Cujla TOKA, HIEKTPUUECKOE HANPSKEHUE, FIEKTPUUECKOe
CONPOTHUBIIEHHE, PA3HOCTh MOTEHIIUATIOB, JIEKTPOIBIKYIIAs cuiia, paboTa ToKa,
UHAYKIMS MAarHUTHOTO MoJjsi, cuiaa Amrmepa, cuia JlopeHia, MHAYKTUBHOCTh
KaTyIIKH, SHEPTUs JIEKTPUYECKOIO0 M MAarHUTHOIO MOJeH, Mepuoa U 4acToTra
KoseOaHuii B KoJieOaTeNbHOM KOHTYpE, 3apsij M CHJa TOKa B IIpoliecce
rapMOHUYECKUX JJIEKTPOMATHUTHBIX KojiebaHuil, (OKyCHOE pacCTOsSHHE U
ONTHUYECKAs] CUJIA JIMH3bI, IPU OMMCAHUU MPABWIBHO TPAKTOBATh (PU3UYECKHIA
CMBICJT HCIIOJB3YEMbIX BEJIMYMH, WX OOO3HAYCHUS M EIUHUIIBI, YKa3bIBaTh
(dopMyIbl, CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYMHAMUY;

ONMUCHIBATh M3YYEHHBIC KBAHTOBBIC SBJICHUS M IMPOILECCHI, HCMIOJIb3YS
¢u3nUecKkre BEJIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI U
4acToTa CBETa, PHEPTUs M UMITYJIbC (DOTOHA, MEPHOJ Mojiypacnaza, dHEprus
CBSI3M ATOMHBIX SIJI€P, TPHU OMHCAHUH TPABUIILHO TPAKTOBATH (PU3HUUECKHUI CMBICIT
UCIIOJIb3YEMbIX BEIIMYWH, UX 0003HAYEHUS U €AUHUIIBI, yYKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIONINE JAaHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTMMH BEIMYUHAMH,
BBIUUCTISITH 3HaUYCHUE (PU3NUECKON BEJIMUNHBI;

aHATM3UPOBATH (PU3UYECKHE MTPOLIECCHI U SABJICHUS, UCTIONB3YA (pr3ndecKkue
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI IIOCJIEI0BATENIBHOTO U NapaJlJIEIbHOTO
COEMHEHUSI MPOBOJHUKOB, 3aKOH J[>)Koynsa—JIeHna, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIHWHM, 3aKOH [MPSAMOJMHEMHOTO0 pAaCHpOCTPAaHEHUS CBETA, 3aKOHBI
OTPa)K€HUsI CBETA, 3aKOHBI MPEJIOMJIEHUS CBETAa, ypaBHEHHWE ODWHILITENHA s
dotorddexTa, 3aK0OH COXpaHEHUS YHEPTUHU, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH
COXPAHEHMS 3JEKTPUUYECKOTO 3apsiaa, 3aKOH COXPaHEHHsS MacCOBOIO 4ucIa,
noctynarsl bopa, 3aKOH paJMOAaKTUBHOIO pacnaja, Mpud STOM pas3iinyatrh
CJIOBECHYIO () OPMYJIUPOBKY 3aKOHA, €I0 MaTEMAaTUYECKOE BhIPAXKEHUE U YCIOBUS
(rpanulbl, 00J1aCTH) IPUMEHUMOCTH;

ONpEeNeNATh HAMNpaBJICHUE BEKTOpa HWHAYKIMM MArHUTHOIO  MOJS
MMPOBOJHUKA C TOKOM, CHJIBI AMIIEepa 1 CHiIbl JIopeHna;



CTPOUTh W ONMHUCHIBATh M300paKEHHUE, CO3/1aBaCMOEC TIJIOCKHUM 3EPKaJIOM,
TOHKOM JINH30U;

BBITIOJHATh JKCIICPUMEHTHI IO HWCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C WCTOJIB30BAHMEM MPSIMBIX M KOCBEHHBIX M3MEPCHUH: MPH ATOM
dbopmynupoBath mpobiieMy/3aadyy W TUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TIPEJIOKEHHOTO O0OpYIOBaHHS, MPOBOIUTH OMBIT U
dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh NPSIMbIE U KOCBCHHBIC M3MEPCHHUS (HDU3MYCCKUX BEIIMYMH,
OpH 3TOM BBIOMpATh ONTHUMAJBHBIH CIIOCOO0 W3MEPEHHS M HCIOJIb30BaTh
M3BECTHBIC METOJIbI OIICHKHU TIOTPEITHOCTEH N3MEPCHHUIA;

UCCIICIOBATh 3aBUCUMOCTH (DH3UYCCKUX BEIUYHMH C HCIIOJIH30BAaHUEM
NPSIMBIX W3MEPEHMI: TIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
PE3YJIBTAThl TIOJYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEJIUYUH B BHJIC TaOJIUIl U
rpaduKoB, JeaTh BEIBOIBI IO pe3y/IbTaTaM HUCCIICI0BAHHUS;

coOJTr01aTh MpaBmiia 0€30MMaCHOT0 TPY/a IMPU MPOBEICHUN UCCIICIOBAHUN B
pamMKax y4eOHOTrO SKCIEPUMEHTa, y4eOHO-HCCIICIOBATEIILCKON M TPOCKTHOMN
JEATEIIBHOCTH C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPONCTB U 1ab0paTOPHOTO
000py1I0BaHMS;

pemiath pacy€THhIE 3aJaud C SBHO 3aJlaHHON (DU3UYECKON MOJENbIo,
UCTIONBb3Y (PU3WYECKHUE 3aKOHBI M TMPUHIMUIIBI, HA OCHOBE aHajin3a yCIIOBUS
3a/layu BBHIOMpATh (PU3NUYECKYIO MOJIENb, BBIACNIATh (PU3NUYECKHE BEIMYUHBI U
dbopMyIbl, HEOOXOAMMBIE ISl €€ pEellleHUs, TPOBOAUTH PAacU€Thl U OLIEHUBATH
PEANBHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3UUECKON BETUYMHBI;

pemarhb KaueCTBEHHbIE 3a/lavyu: BBICTPANBATh JIOTUYECKU
HEMPOTUBOPEUMBYIO 1IETIOYKY PACCYXKACHUN C OMOPON HAa M3YYCHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SABIICHUS,

UCTIONIb30BaTh ~ MPU  PEHICHHMH  y4eOHBIX  3aJad  COBPEMEHHBIC
nHOOPMAIIMOHHBIE  TEXHOJOTWWM  JJIsi  TIOWCKAa, CTPYKTYpUPOBaAHUS,
UHTEPNpPETallid W  TPEJICTaBleHUs y4eOHOW ©  Hay4YHO-TIOMYJISSPHOMN
uHhopMaIMK, TOJYYCHHOW W3 Ppa3IUYHBIX HMCTOYHUKOB, KPUTHUYECKHU
aHAIM3UPOBATH MOTYyYaeMyI0 HH(DOPMAITHIO;

OOBSCHATh TPHUHIMIBI JACHCTBUS MAIlIMH, TPUOOPOB M TEXHHUYECKHUX
YCTPOWCTB, pas3nuyaTh YCJIOBHS WX 0O€30IacHOTO  HWCIIOJIb30BaHUS B
MMOBCEIHEBHOM KHU3HU;

IPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyO0eKHBIX YIEHBIX -(DU3UKOB
B Pa3BUTHEC HAYKH, B OOBSICHEHUE TMPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;



MCIIOJIb30BaTh TEOPETUUECKHIE 3HAHUA N0 ()M3HUKE B MOBCEIHEBHOM KU3HU
11t oOecrieueHus: 0€30MacHOCTH MPU 00palleHnU ¢ TIPUOOPAMH U TEXHUYECKUMU
YCTPOMCTBAMH, JIJIsl COXPAHEHHUS 370POBBsI U COOITIOCHISI HOPM SKOJIOTHUECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TPYINIE C BBIINOJHEHHUEM pA3IWYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh Pa0OTy TPYIIbI, PAIMOHAIBHO PACHPEISTIITh OOS3aHHOCTH H
IUTAHUPOBATh  JIEATEIBHOCTh B HECTAaHAAPTHBIX CHUTYaIUsX, aJeKBaTHO
OLICHWBATh BKJIAJ KaXJAOTO0 W3 YYaCTHMKOB TPYIIBI B  pPEIICHHUE
paccMaTpuBaeMoid MPOOIeMEI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
H KoanyecTBO 4acoB
Ne AMMEHOBATIHE DJIeKTpOHHbIe (L1 (PPOBbHIE)
pa3ie/ioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCypChl
nporpamMmbl padoThI padoThI
Pazagen 1. PU3UKA U METOAbI HAYUYHOI'O ITO3HAHUSA
11 dusuka 1 MEeTOIbI 5 bu6moreka [IOK
' HAYYHOTO MO3HAHUS https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 K 5
HHEMATHIA https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Jlnamika https://m.edsoo.ru/7f41bf72
3aKOHBI Eu6 110K
nonroTeka
2.3 6 1 1
COXPAHCHILL B https://m.edsoo0.ru/7f41bf72
MEXaHUKE
Utoro no pazneny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA



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

OCHOBBI

31 MOJIEKYJISIPHO- 9 bubnuorexa [JOK
' KHHETHIECKOM https://m.edsoo.ru/7f41bf72
TEOPHH
39 OcHOBBI 10 bubnuotexa [JOK
' TEPMOANHAMHKH https://m.edsoo.ru/7f41bf72
ArperarHble
33 COCTOSIHUS 5 bubnuorexa [JOK
' BeniectBa. ®a3zoBbie https://m.edsoo0.ru/7f41bf72
IIEPEXOIBI
Hroro mo pazgeny 24

Pazgen 4. JIEKTPOJAUHAMUKA

bu6moreka [IOK
41 IEKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
[TocTosiHHBIM
AIEKTPUYECKUN TOK. bubnuoreka [JOK
4.2 12
Toku B pa3fiuyHbIX https://m.edsoo0.ru/7f41bf72
cpenax
Utoro no pazneny 22
PezepBHoOE Bpems 2
OBILEE KOJIMYECTBO
YACOBIIO 68

I[TPOTPAMME



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

11 KJIACC

HaumenoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3ie/ioB U TEM KonTpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmsbl padoThI padoTsI
Paznen 1. QJIEKTPO/IMHAMUKA
MaruuTtHOE 110JI€E. Bu6 110K
nonmorexa
1.1 ) 11 1 3
JICKTPOMATHHTHAA https://m.edsoo.ru/7f41c97c
WHTYKITAS
Hroro no pazneny 11
Paznen 2. KOJIEFAHUSA U BOJIHBI
Mexannueckue "
2.1 3JIEKTPOMAarHUTHEIE 9 1 bubmmorexa TTOK
' P https://m.edsoo.ru/7f41c97c
KOJIeOaHUs
Mexannueckue "
2.2 3JIEKTPOMAarHUTHEIE 5 1 Bubmrorexa ITOK
' p https://m.edsoo.ru/7f41c97c
BOJIHEI
bu6moreka [IOK
2.3 @) 10 3
fTHRa https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

3.1

OCHOBEBI CIIEIHATBHOMN
TEOpUH
OTHOCUTEIBHOCTHU

bu6mmoreka [JOK
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

Hroro no pazgeny 4

Paznen 4. KBAHTOBAS ®U3UKA

41 DNeMEeHTHI KBaHTOBOM 6 bubnuorexa [JOK
' OIITHKH https://m.edsoo.ru/7f41c97¢c
bu6moreka [IOK
4.2 4
Crpoetne atoma https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
4. A
3 TOMHOE PO > https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKHU
DJIEeMEHTHI aCTPOHOMUU bubnuoreka [IOK
51 7 1
1 acTpoPU3UKU https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 7
Paznen 6. OBOBLIAIOUEE IOBTOPEHUE
6.1 Oo6o06maromee 4 bubnuorexa [JOK
' [OBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOI'PAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
Ne KosmmmuyecTBo yacos DJIeKTPOHHbIE
1 Mara uu¢pposbIe
Tema ypoka KoHTpoJbHbIE IIpakTH4eckue op
/ Bcero U3yUYEeHUsS o0pa3oBartejibHbIE
padoThI padoThI
n pecypchl
dusnka — HayKa 0 PUPOJIC. bubnuotexa [JOK
1 Hayunbie MeTo1p1 TO3HAHUSA 1 https://m.edsoo.ru/ff0c32e
OKPYXKAIOLIEro MUpPa 2
Ponb u mecto usuku B
OPMHUPOBAHUH
Gopap N . bu6moreka [IOK
COBPEMEHHOM HayYHOI
2 1 https://m.edsoo.ru/ff0c33e
KapTHUHBI MUPa, B 5
MPAKTUYECKOU JIeATETLHOCTH B
Jronei
MexaHu4ecKoe ABUKEHUE.
OTHOCHUTENBHOCTh bubnuorexa [JOK
3 MEXaHUYECKOTO JBKCHUS. 1 https://m.edsoo.ru/ff0c350
[Tepemernienue, CKOPOCTb, 8
yCKOpEHUE
bubmuoreka [JOK
PaBHOMepHOE
4 . 1 https://m.edsoo.ru/ff0c362
MPSIMOJIMHEUHOE JIBU)KEHUE 0



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620

bubnuoreka [IOK

PaBHOyCKOpeHHOE
S y https://m.eds00.ru/ff0c372
MIPSIMOJTMHEUHOE JIBIKCHUE o
CBoOOAHOE ITaJIcHUE. bubmuoreka [JOK
6 YckopeHnue cB0OOHOTO https://m.edsoo.ru/ff0c39c
naacHus C
KpuosmmHeiinoe nBuXeHuE. bu6morteka [IOK
7 JIBrKEeHHE MaTepraIbHOU https://m.edsoo.ru/ff0c3ad
TOYKH 10 OKPYKHOCTH a
[IpyHIHAIT OTHOCUTENBHOCTH
bu6moreka [IOK
lNanmnes. UnepumanbsHble
8 . https://m.edsoo.ru/ffOc3be
cuctemsl otrcuera. [lepBriit g
3akoH HproToHa -
Macca tena. Cuna. [Ipunmun
. bu6mmoreka [IOK
CYIEpIIO3HINH CHI. Bropou
9 https://m.edsoo.ru/ff0c3be
3aKkoH HrroToHa myist g
MaTepruaIbHOU TOUKH B
. bubmuoreka [JOK
Tperun 3akoH HproToHa 11t
10 https://m.edsoo.ru/ff0c3be
MaTepUaIbHbIX TOUYCK g
3aKOH BCEMHUPHOTO
bu6mmoreka [JOK
TsroTeHus. Cuiia TSHKECTH.
11 https://m.edsoo.ru/ff0c3d0

[epBast kocMuuecKas
CKOPOCTb

0



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00

Cuna ynpyroctu. 3akoH

bubnuoreka [IOK

12 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena 8
Cuna tpenus. Kospduument
Tpenus. Cuia
13 | compoTHBIEHUS IPH bubmorera [JOK
p p https://m.edsoo.ru/ff0c3f76
JBM)KCHUH TeJIa B )KUIKOCTH
WJTN Ta3e
[ToctynarensHOE 1
BpalaTeIbHOE JIBIKCHHE
. bubnuorexa [JOK
a0COJIIOTHO TBEPJIOTO TEa.
14 https://m.edsoo.ru/ff0c41a
MowmeHT cunbl. [1medo cubl. 6
VYcnoBust paBHOBECHUS B
TBEPJIOTO TETA
Nmnynec maTepuaibHOM
TOYKH, CHCTEMBI
bu6mmoreka [IOK
MaTepuaIbHbIX TOYCK.
15 https://m.edsoo.ru/ff0c43d
Nmnynec cuibl. 3akoH 6
COXpaHEHUs UMITYJIbCA. B
PeakTuBHOC nBHXKEHUE
PaboTa 1 MOIIIHOCTH CHITBI.
Kunernueckas sneprust bubnuoreka [JOK
16 | marepuambHON TOUKH. https://m.edsoo.ru/ff0c450

Teopema 06 u3meHeHUH
KMHETUYECKOI SHEeprun

2



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

17

[TorenumanpHas 3HEPTHUSL.
[ToreHnmanpHas SHEPTUs
yrpyro aeGopMupoBaHHOW
npyxuHsl. [lorennnanbHast
SHEPrus Teya BOIU3U
MTOBEPXHOCTU 3eMJIU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c461
a

18

[TorenumansHbIe U
HETIOTEHIIUATbHBIC CHIIBI.
CBs13b pabOTHI
HETIOTEHITUATBHBIX CUJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPTrUH CUCTEMBI T€J. 3aKOH
COXpAaHEHUS MEXAHUYECKOH
SHEPIruu

bu6moreka [IOK
https://m.edsoo.ru/ff0c478
c

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u
paboThI CHJIBI C U3MEHEHHEM
MEXaHMYECKOW SHEPTHH Tella
Ha MPUMEPE PaCTHKEHHUSI
PE3UHOBOTO JKI'yTa)

20

KounTponsnas pabora o
teme «Kunemaruka.
JluHamuka. 3aKOHBI
COXpaHEHUsI B MEXaHUKE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b7
4



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

21

OcHOBHBIE NOJIOKEHUS
MOJIEKYJISPHO-KUHETHYECKO M
Teopuu. bpoyHoBckoe
nBuxenue. JAuddysus

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc
2

22

Xapakrep JBUKEHUS U
B3aUMOJECUCTBHSA YaCTHI]
BelecTsa. Moaenu
CTPOEHUS ra30B, )KUIKOCTEH
U TBEPABIX TEN

23

Macca monekysn.
KomanuectBo BemecTna.
[Toctrosinnas ABoraapo

24

TemmoBoe paBHOBECHE.
Temneparypa u eé
n3Mepenue. [kana
temmeparyp Llenbcust

25

Wneansueiii ras B MKT.
OcHoBHoe ypaBHeHue MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTtypa
KaK Mepa cpeliHen
KUHETUYECKOM SHEpruu
JBUKEHUS MOJIEKYIL.
YpaBHeHnue Menzeneena-
Knaneiipona

bubnuoreka [JOK
https://m.edsoo.ru/ff0c511
e



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

3akoH JlanbpToHa. ["a30BbIC

27
3aKOHBI
JIaboparopHas paboTa
«ccnenoBanue
28 3aBUCHMOCTH MEX]TY
rapamMeTpamMu COCTOSIHHS
Pa3peKEHHOTO Ta3a»
H3omporiecchl B HeaibHOM bu6morteka [IOK
29 | ra3e um ux rpaduyueckoe https://m.edsoo.ru/ff0c570
MIPEACTABIIEHNUE €
Buyrpennssa sHeprus
TEPMOJIMHAMUYECKOU
CHUCTEMBI U CTIOCOOBI €€’
n3MeHenus. KonnuectBo bubmmorexa TOK
30 https://m.edsoo.ru/ff0c595
TEIUIOTHI U padoTa. )
Buyrpennsisa sneprust B
OJHOATOMHOTO HJICaJIbHOIO
rasza
bu6mmoreka [IOK
31 | Buwuasl Temionepenaun https://m.edsoo.ru/ff0c5¢c3
6
VY nenbHas TEIIOEMKOCTh
BelecTa. KoimuecTso Buoauorekxa ]_[OK
32 | TemnoTHI NpH https://m.edsoo.ru/ffoc5¢3

Terionepeaaye.
AnmnabaTHBIN Mpoiiecc

6



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

IlepBblit 3aK0H
TEPMOJUHAMUKH U €T0

bu6mmoreka [{OK

33 MPUMEHEHUE K https://m.edsoo.ru/ffOc5efc
M30TIpoIIeccam
HeobpaTtumocts nporeccos bubnuoreka [IOK

34 | B mpuponae. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOJUHAMHKH 0

. bu6morteka [IOK

IT elc KIT

35 pHHHHrVI aericteust it K1 https://m.edsoo.ru/ff0c600
TETJIOBOM MAaIllWHBI "

36 | Lwukn Kapno u ero KII/]

37 DKOJIOTHYECKHE TPOOIeMBI
TETUIOAHEPT e THKH
O6o0maromuii ypox bubnuorexa [JOK

38 | «MonekynsipHas pu3uKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOTUHAMHKI 8
KonTtposnpsHas pabora o
TeMe «MoneKyIspHast bubmorexa HOK

39 https://m.edsoo.ru/ff0c6a5
¢uznka. OCHOBBI 0
TEPMOIMHAMHUKIY -
[Tapoo6pazoBanue u bubnuoreka [JOK

40 | xongencauus. Mcnapenue u https://m.edsoo.ru/ff0c63b

KUIICHUC

6



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

AOcoJIIoTHAA U

bubmuoreka [IOK

41 OTHOCHUTEIbHAS BIAKHOCTh https://m.edsoo.ru/ff0c64d
Bo3ayxa. HacellieHnHblii nap 8
TBepnoe Teno.
Kpucrannmueckue u
amop(HbIe Tena.
42 | AHU3OTpOIHS CBOWCTB Bubmorexa [IOK
https://m.edsoo.ru/ff0c65f0
Kpucramios. JKunkue
kpuctaisl. COBpeMEHHbIE
MaTepHuabl
[InaBnenue u
bu6moreka [IOK
KpUCTayUTH3anus. Y IenpHas
43 https://m.edsoo.ru/ff0c670
TEII0TAa IUIABJICHUS. g
CyOnumariust B
bu6moreka [IOK
YpaBHEHHE TETIIOBOTO
44 https://m.edsoo.ru/ff0c682
Oaranca
0
DJeKTpu3alus Tell.
DJIeKTpUYECKUH 3apsia. [IBa bubmmorexa I[IOK
45 ' https://m.edsoo.ru/ffOc6bc

BUa SJICKTPUUCCKUX
3apsa10B

c



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

[IpoBOIHMKH, TUAIEKTPUKU
Y TIOJTYIIPOBOIHUKH. 3aKOH

bu6mmoreka [{OK

46 https://m.edsoo.ru/ff0c6bc
COXpaHEHUS IEKTPUIECKOTO c
3apsaa -
B3anmoneuncrBue 3apsios. bubnuotexa [JOK
47 | 3akon Kynona. Toueunbiu’ https://m.edsoo.ru/ffOc6ce
DIIEKTPUUECKHH 3aPsi]] 4
Hanpsxeénnocts
ANEKTPUIECKOTO TTOJISL.
48 | TlpuHIMIO Cynepro3uIun brbmorexa [TOK
PHHIL yrep IE https://m.edsoo.ru/ff0c6df2
AIIEKTPUYECKHUX MOJIEH.
JIvHUM HANIPSKEHHOCTH
PaGora cun
49 AIEKTPOCTATUYECKOTO TOJISI. bubnuoreka [JOK
ITorenmman. PasHocTh https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[TpoBOTHUKY U TUAIIEKTPUKU
P P bubmuoreka [JOK
B 2JIEKTPOCTATHUECKOM TIOJIE.
50 https://m.edsoo.ru/ffoc701
JusnexTpuueckas g
MIPOHUIIAEMOCTb B
. bu6mmoreka [JOK
DNEeKTPOEMKOCTb.
51 https://m.edsoo.ru/ffoc712
Konnencarop

6



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

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOTO KOHIEHCATOpa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c72c
0

53

JlabopaTtopHnast pabota
"Usmepenue
3IEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpunIun neicTBus u
MIPUMEHEHHE
KOHJICHCATOPOB,
KOIMPOBAJIBLHOTO ammapara,
CTPYWHOTO MPUHTEPA.
DJIeKTpOCTaTUUYECKas
3amnuTa. 3a3eMIIeHue
ANEKTPONPUOOPOB

55

DIJIEKTPUYECKUI TOK,
YCIIOBUS €ro
CYIIECTBOBAHMSL.
[Tocrosinueiil TOK. Cuna
Toka. Hanpshxenue.
Conportusnenue. 3akoH Oma
JUIA y4acTKa [enu



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

56

IlocnegoBarenbHOE,
napajuieJIbHOE, CMEIIAHHOE
COCIMHEHHE MPOBOJHUKOB.
JIaboparopHas paboTa
«M3yueHne cMenaHHoro
COCTMHEHUS PE3UCTOPOBY»

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa u MomHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

bu6moreka [IOK
https://m.edsoo.ru/ff0c783
8

58

3akoH OMa 1St TOJTHOM
(3aMKHYTOM) AJIEKTPUUECKOM
uenu. KopoTkoe 3aMbIKaHuE.
JlaGopaTtopHnas pabota
«3mepenue D1C
MCTOYHHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTUBIICHUS

0.5

bu6moreka [IOK
https://m.edsoo.ru/ffOc7ae
0

59

DJIEKTPOHHAs MPOBOIUMOCTh
TBEPJIBIX METAJIOB.
3aBHCUMOCTh
COIIPOTHUBJICHUS METAJIJIOB OT
TeMIEepPaTypBbl.
CBepxXnpoBOIMMOCTh



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

DNEeKTPUYECKUH TOK B

60 | Bakyyme. CBowmcTBa
AJIEKTPOHHBIX ITYYKOB
[TonynpoBOAHMKH, UX
coOCTBEHHas M IpUMeCcHast
. bu6morteka [IOK
npoBoauMocTh. CBOMCTBA
61 https://m.edsoo.ru/ff0c84a
p—~n-niepexoa. o
[TonynpoBoAHUKOBBIE N
prOOpPbI
DJIEKTPUYECKUHU TOK B
pacTBOpax M paciuiaBax bubnuorexa [JOK
62 | DBIEKTPOJIUTOB. https://m.edsoo.ru/ff0c82b
DJIEKTPOJIUTHYECKAS a
JUccoManus. JIeKTPOIU3
DJIEKTPUYECKUU TOK B ra3ax.
. bu6mmoreka [IOK
CamocTosATenbHbIN U
63 . https://m.edsoo.ru/ff0c84a
HECaMOCTOSITEJIbHBIN pa3psil. o
Mognnus. [Inazma -
DnexTpuyeckrue npudopsl U
YCTPOMCTBA U UX
bubnuoreka [JOK
64 | mnpakTHYecKoe MPUMEHEHHE.

[TpaBuia TeXxHUKH
0€30I1aCHOCTH

https://m.edsoo.ru/ff0c86fc



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

OGoGmAONHH YDOK bubnuoreka [IOK

65 P 1 https://m.edsoo.ru/ff0c88b
«DNIEKTPOIMHAMUKA» o
Kontponsnas padota no
TeMe «DIEeKTPOCTATUKA. bubnuotexa [JOK

66 | IlocTOSHHBIN NEKTPHICCKUAN 1 https://m.edsoo.ru/ff0c8a8
TOK. TOKH B pa3iIiMyHbIX a
cpenax»
PesepBHBIi ypoOK. bubnuoreka [JOK

67 | KoutponsHas pabora o 1 https://m.edsoo.ru/ff0c8c5
Teme "DneKkTpoauHamMuKa' 6
P i .

68 Oegegm;r;l)n yvaK oK Tio 1 bubnuorexa [JOK

ODIIAIOLIH YPOK 1T https://m.edsoo.ru/ff0c8f6c
temam 10 kacca
OBIIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne KosmmmuecTBo yacos DJIeKTPOHHbIE
1 [ara ungposbie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
/ Bceero 6 : U3y4YeHHsI o0pa3oBaTeJibHbIE
a00ThI a00ThbI
n p p pecypchl
[TocTostHHBIE MAarHUTHI M X
B3aUMO/JICHCTBHE.
bu6moteka [IOK
MaruuTHOe nosie. Bektop
1 . 1 https://m.edsoo.ru/ff0c977
MAarHUTHOM WHIYKIIUH. 8
Jluann MarHuTHOM -
WHIYKITUU
MaruauTHO€ 110J1e
5 MPOBOJIHUKA C TOKOM. OTIBIT 1 bubnuoreka [IOK
Opcrena. Bzaumoaelicteue https://m.edsoo.ru/ff0c98fe
MPOBOJTHUKOB C TOKOM
JlaGopaTopHas pabota
3 «M3ydeHre MarHUTHOTO 1 1 bubmorexa [TOK
I https://m.edsoo.ru/ff0c98fe
MOJIs KaTYILIKU ¢ TOKOMY
JleficTBME€ MarHUTHOTO TIOJISt
Ha MPOBOJIHUK C TOKOM.
Cuna Awmrnepa.
bubmuoreka [JOK
4 JlaGopaTopHas pabota 1 1
. https://m.edsoo.ru/ff0c9acO
«MccnenoBanue eicTBUSA
MMOCTOSTHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM»



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

JleiicTBuE MarHMTHOTO TOJIS
Ha JBHKYIYIOCS
3apsoKeHHYH0 yactuily. Cuma
Jlopenma. PaboTa cuibl
Jlopenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
naayknus. [Totok BekTopa
MarHuTHOM uHayKuuu. 3/1C
WHJYKIUU. 3aKOH
AIEKTPOMArHUTHO M
nHayknuu dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AIEKTPOMArHUTHOMN
WHIYKIIAN»

bu6moreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SIBIEHUE
camounaykiuu. J1C
CaMOMHIYKIIMHU. DHEPIUs
MarHuTHOTO TOJISl KaTyIIKU
C TOKOM.
DJIEKTPOMArHuTHOE TOoJie

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



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTsa u
UX IPUMEHEHUE:!
IIOCTOSIHHBIE MArHUTHI,
AJIEKTPOMAarHMTHI,
JJIEKTPOIBUTATEID,
YCKOPHUTENH 3JIEMEHTAPHBIX
4aCTUL, UHAYKIIMOHHAS
1e4yb

10

O6006maromuit ypok
«MarsuTtHoe€ nozJe.
DJIEKTpOMarHuTHas
WHTYKITHS

bu6moreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponpHas padota no
TeMe «MarauTHoe nose.
DJIEKTpOMarHuTHas
WHIYKIHS

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBOOOIHBIE MEXaHUYECKUE
kojebanus. 'apmoHnyeckue
KojeOaHus. YpaBHEHHUE
rapMOHUYECKHUX KOJIeOaHHi.
[IpeBpaienue sHepruu

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06



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

13

Jlaboparopnast pabota
«HccnegoBanne
3aBUCHMOCTH TIEpHO/Ia
MaJIbIX KOJICOaHUI Tpy3a Ha
HHUTU OT JJIMHBI HUTU U
MAacChI Tpy3a»

14

KonebaTenbHbIW KOHTYP.
CBoOo1HBIE
AIIEKTPOMArHUTHBIE
KoJIe0aHus B UI€aTbHOM
KoJiebaTeIbHOM KOHTYpE.
AHanorus MeXay
MEXaHUUYECKUMHU U
3JIEKTPOMArHUTHBIMU
KoJIe0aHUAMU

bu6moreka [IOK
https://m.edsoo.ru/ff0ch82
0

15

®opmyna TomcoHa. 3aKoH
COXpPaHEHUs SHEPTUU B
uJeanbHOM KoJieOaTeTbHOM
KOHTYpe

bu6moreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o
3aTyXaroluXx KoJeOaHUusIX.
Brinyxennsie
MeXaHUYEeCKHE KOoJieOaHus.
Pe3onanc. BeinyxieHHbIE
3NIEKTPOMarHUTHbIE
KoeOaHus

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb8
6



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

17

IlepeMeHHBIN TOK.
CunycouganbHbIA
IIEPEMEHHBIN TOK.
MouiHOCTh IEPEMEHHOTO
TOKAa. AMIUIUTYTHOE U
JIEMCTBYIOLIEE 3HAUEHUE
CWJIBI TOKA U HaIIPSDKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd3
4

18

Tpancdopmatop.
[IpowusBoacTBO, Nepenaya u
noTpebaeHne
ANEKTPUYECKOMN SJHEPTUU

19

YerpoiicTBo 1
MPaKTUYECKOE MPUMEHEHNE
ANEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOTo
TOKa, TUHUH
ANIEKTpoIepeayd

bu6moreka [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTHYECKHE PUCKH IIPpH
IIPpOU3BOACTBEC
QJICKTPOSHCPI'UM. Kyanypa
HUCIIOJIB30BaHUA
QJICKTPOOHEPTUU B
MMOBCEIHEBHOU JKU3HU



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHu4eCKue BOJIHBI,
YCIIOBHS PaCIPOCTPAHCHHUSI.
[Tepuona. CxopocTthb

bu6mmoreka [{OK

21
pacrnpoCTpaHEeHUs U JIJIMHA https://m.edsoo.ru/ffOcca54
BOJIHEIL. [lonepeunsie n
MIPOJI0JIHHBIE BOJHBI
3Byk. CKOpOCTh 3BYyKa.

22 | T }(I)I:VIKOCTE 3ByKa }];I;com Bubamorexa [IOK

p yia. https://m.edsoo.ru/ff0cccOc

ToHa. TemOp 3ByKa
DNeKTPOMarHUTHBIE BOJIHBI,

23 HX CBOMCTBA U CKOPOCTb. bubnuorexa [JOK
[IIxana 3MeKTpOMarHUTHBIX https://m.edsoo.ru/ffOccfe0
BOJIH
[IpuHIMIBI paguOCBsI3U U

24 TeneBuaeHus. Pazputue
CPEICTB CBSI3H.
Pagnomoxanus

o5 KontponbHas padoTa bubnuoreka [JOK
«KoJiiebanus 1 BOJHBI https://m.edsoo.ru/ffOcc6f8
[Ipsimonunelinoe
pacnpocTpaHeHHE CBETa B bubnuoreka [JOK

26 | oaHOPOAHOM cpee. https://m.edsoo.ru/ff0cd35

ToyeyHBI HCTOYHUK CBETA.
JIyud cBera

0



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
https://m.edsoo.ru/ff0cd350

27

OTtpakeHue cBeTa. 3aKOHbI
OTpa’KEHHsI CBETA.
[TocTpoenue n3o0paxxeHun’
B IIJIOCKOM 3€pKajie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomiienue cBera.
[TonHOE BHYTpEeHHEE
oTpaxkeHue. [IpenenbHbIN
YTOJ1 MOJTHOTO BHYTPEHHETO
OTpaXKECHUA

bu6mmorteka [IOK
https://m.edsoo.ru/ff0cd7f6

29

JlabopaTtopHnas pabota
«M3mepenune nokazarens
MIPEIOMIIEHHUS CTEKIIa»

bu6moreka [IOK
https://m.edsoo.ru/ff0cd67a

30

JIunszel. [loctpoenue
M300pakeHUH B JIMH3E.
®opmysia TOHKOH JIMH3BI.
VYBenu4yeHue JuH3bI

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

31

JlaGopaTopHas pabota
«HccaenoBadue CBONCTB
M300paKCHUH B JIMH3AX)



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

32

Hucnepcus ceera.
CnoHslii cocTaB 0e1oro

csera. L{get. JlaboparopHas

pabota «Habmonenune
JIMCTICPCUU CBETa»

33

WNuTtepdepennus crera.
Judpakuus cera.
JudpakuroHHas pemeéTka

bu6mmoteka [IOK
https://m.edsoo.ru/ff0ced22

34

[TonnepedHOCTH CBETOBBIX
BoJiH. [lomspuzanus ceera

bu6moreka [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTuyeckue MpruOOPHI U
YCTPOMCTBA U YCIOBUS UX
0€301acHOTO TPUMEHEHUS

36

['panuIpl MPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
[TocTynatel cienuaibHOU
TEOPUH OTHOCUTEIILHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTEIHLHOCTD
OJHOBPCMCHHOCTH.
3aMe,Z[J'IeHI/IC BpPEMCHU U
COKpalI€HUC TJINHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

DHeprus u UMIYJbC
PENATUBUCTCKON YaCTULIBI.

bu6mmoreka [{OK

38
CBs13b Macchl C SJHEPTUEH U https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsI TIOKOS
KonTtponsHas pabora

39 «OnTrka. OCHOBBI bu6moteka [IOK
CIELMAJIbHON TEOpUH https://m.edsoo.ru/ff0cf6f0
OTHOCHTEITLHOCTHY

40 ®otonsl. ®opmyna Ilnanka. bubnuoreka [IOK
DHeprusi ¥ UMIyasc HoToHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICTIOBAHNE BuG 1OK

nonmoTeka

41 .0 A.T.
oTodpperra. OnbITs! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodhdekTa.

¢ ib ¢ . bu6mmoreka [IOK

YpaBHeHue DWHIITEWHA TS

42 https://m.edsoo.ru/ff0d015
dboTtorddexra. «KpacHas o
rparuiay Gorodddexra B
Jasnenue ceeta. OnbITh 1. bubmuoreka [JOK

43 | H. JleGeneBa. Xumuueckoe https://m.edsoo.ru/ff0d04a

JIEUCTBUE CBETA

6



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/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

TexHuueckue ycTpoicTsa u
IIPAKTUYECKOE IPUMEHEHHUE:

44 | dorosnemeHT, HOTOIATIHUK,
conHeyHas OaTapes,
CBETOMO]T
Pemenne 3agau mo reme bu6mmorteka [IOK
45 «D1eMeHTHI KBAHTOBOM https://m.edsoo.ru/ff0d030
OIITHKID) 2
Mopens atoma ToMcoHa.
bu6moreka [IOK
OmnsiTel Pesepdopaa mo
46 https://m.edsoo.ru/ff0d091
pacCesTHUIO 0.-YaCTHII. .
[InanerapHas MoJeIb aToMa B
bu6moreka [IOK
47 ITocrynarel Bopa
Y p https://m.edsoo.ru/ff0d0afa
N3nydenue u norjomnieHme
OTOHOB IIPU EPEXO/IE
¢ P P bu6mmoreka [IOK
48 aToMa ¢ OJTHOTO YPOBHS

SHEpPruu Ha Apyrou. Bumsl
CIIEKTPOB

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BosHOBBIE CBOMCTBA
yactull. Bonnel ne bpouns.
KopnyckyisipHO-BOTHOBOW
nyanu3Mm. CrioHTaHHOE U
BBIHYXKJICHHOE H3JIy4CHHE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpbiTHE
pannoakTUBHOCTH. OIBITHI
Pezepdopna mo
OTIPENICIICHUIO COCTaBa
PaMmOaKTHBHOTO M3ITyICHHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaowucTBa anbda-, 6era-,
raMma-m3JrydeHus. Biausaue
PaJMOaKTUBHOCTH Ha
YKUBBIC OPTaHU3MBI

52

OTKpbITHE TPOTOHA U
HEeWTpoHa. M30ToEbI.
Anbda-pacna.
DJIEKTPOHHBIN U
MO3UTPOHHBIM OeTa-pacra.
l'amma-uznyuenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d116
2



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

53

OHeprus cBS3U HyKJIOHOB B
sanpe. SInepHsle peakuuu.

S nepHbId peakTop.
[Tpo6nembl, IEPCTIEKTUBEI,
JKOJIOTHYECKHE ACTIEKTHI
SIIEPHOU DHEPTETUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

54

DneMeHTapHbIE YaCTUIIHI.
OTKphITHE TIO3UTPOHA.
MeToasl HAOMIOAEHUS U
perucTpamnuu
AJIEeMEHTaPHBIX YaCTHII.
Kpyrnsrit cton
«DyH1amMeHTaIbHbIE
B3auMoOaeuCTBUI. EquHCTBO
(hbM3UYECKON KapTHHBI
MHPaY

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e3
8

55

DTansl pa3BUTHUSA
actponomuu. [IpuknagHoe u
MHPOBO33pEHUECKOE
3HA4YeHHE acTpoHOMMHU. Bun
3Be€3nHOrO HeOa. Co3Be3aus,
SIPKHE 3BE3/IbI, TUIAHETHI, UX
BUIMMOE JBIKECHUE.
ConHeuyHas cucTeMa



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

56

Counne. CoHeynas
aKTUBHOCTL. ICTOUYHUK
sHepruu CoJIHIIA U 3BE3]T

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3IbI
TJIaBHOW
IOCJICAOBATEILHOCTH.
Bnyrpennee ctpoenune
3B€31. COBpeMEHHBIE
MPEACTABICHUS O
MIPOUCXOKIACHUH U
sposrronuu CoJIHIIA U 3BE3]

58

Mineunbin [Iyte — Hama
I'amaktuka. ITomoxkenne u
nemkenne CoiHIa B
I'amaktuke. ["'anakTuku.
Uepnbie abIphl B sapax
raJlakTUK

59

Bcenennas. Pas0Oeranue
rajmakTuk. Teopus
Bosbiioro B3pbiBa.
PenukToBO€ U3nydyeHue.
MeraranakTuka

60

Heperennsie mpo6iaembl
aCTPOHOMHUH




61

KontponsHas pabora
«DJIeMEHThl aCTPOHOMUHU U
acTpO(UBHKI

62

O6o06maromuit ypok. Posb
(U3HUKN ¥ aCTPOHOMMUH B
SKOHOMMYECKOH,
TEXHOJIOTHYECKOM,
COLUAJIBHOM U 3THYECKON
cdepax nesTeTbHOCTH
YeJIoBeKa

63

O6o6maromuii ypok. Ponb
1 MeCTO (PMBHKHU U
aCTPOHOMHUU B
COBPEMEHHOM HAY4YHOU
KapTHUHE MHUpa

64

O6o06matromuii ypok. Poib
(bu3nyecKoit Teopur B
hopmMupoBaHUHU
IIPEJICTaBJICHHI O
(bu3HYECKO KapTHHE MUPa




O6o6maromuii ypok. Mecto
(bu3nvecKoil KapTHHBI MUPa
B 00IIEM psTy

COBPEMEHHBIX €CTECTBECHHO-

65

Hay4HBIX MPEJICTABICHUN O
pupoie

PesepBHBIl ypOK.
MarnuTHO€ noJe.

66

DJIEKTpOMarHuTHas
WHTYKITAS

PesepBHbIil ypok. OnTuka.
67 OCHOBBI cIEHATLHOM
TEOPUHU OTHOCUTEITHHOCTH

Pesepubiii ypok. KBantoBas
68 | ¢usuka. DaeMEHTHI
aCTPOHOMHUHU U aCTPOPUUKH

bu6moreka [IOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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