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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usnke 0a30BOTO YpOBHS Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TPeOOBaHMM K pe3yJbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHON mporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a Ttakxe c yuérom (enepanbHoi pabodeil mporpamMmbl BOCHHMTAHHS U
KOHLEMIMU IpenojaBanus yueoHoro npeamera «dusuka» B 00pa3oBaTeIbHbIX
opraumsaiusax  Poccuiickon — ®enepauuy,  peaM3YIOIIUX  OCHOBHBIC
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mnporpamMMbl 1O (U3MKE HAIpaBiIeHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTHHBl Mupa oOyudaromuxcs 10-11 xmaccoB mpu
oOydyeHun uX (u3snke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
HesTeNbHOCTHOTO  moxaxona. IIporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusasM PI'OC COO Kk mMiIaHUPYEeMbIM JMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TAKKE YUUTHIBAET HEOOXOAUMOCTh
peanu3anuu  MEXIPEIMETHBIX CBA3€H (U3UKH C €CTECTBEHHO-HAyYHBIMU
yu4eOHBIMM TpeaMeTaMu. B Hell ompenenstoTcss OCHOBHBIE 1€ H3y4YeHUs
($u3MKKU Ha ypOBHE CpeAHEro oOLIero oOpa3zoBaHUsl, IIAHUPYEMbIE PE3yJIbTaThl
OCBOEHHSI Kypca (PU3UKH: JINYHOCTHBIE, METallpeIMETHBIE, NpEeAMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma no usmke BKIHOYAET:

e IUIAHHUpYEMBIE pE3yJbTaTbl OCBOEHHsS Kypca (GU3MKM Ha 0a30BOM

YPOBHE, B TOM UHUCJIE [IPEIMETHBIE PE3YJIBTATHI [0 rojiaM 00yUeHUS;

e cojepkaHue yueOHoro npeamera «dusmka» 1mo rogam o0y4eHuUs.

dusrka Kak Hayka o Hamboyiee OOIMMX 3aKOHAX MPUPOABI, BBICTYyMas B
KayecTBe Y4YeOHOro IpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHbIM BKJIAJ B
cucreMy 3HaHMU 00 okpyxkaromem wupe. IlkompHBIM Kypc Qu3nKn —
CUCTEMOOOpa3yIoIUi  JUIsl  €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (U3MUECKHe 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U SBIICHUH,
M3ydaeMbIX XUMHEH, Owmoisorueit, usnueckoil reorpadueii U acTpOHOMHUCH.
Hcnonp30BaHuEe M aKTUBHOE NpPUMEHEHHE (PU3MUECKMX 3HAHHMM OIpeaesseT
XapakTep W pPa3BUTHE pa3HOOOPa3HBIX TEXHOJOTUH B cdepe IHEPreTHKH,
TPAHCIOPTAa, OCBOEHUSI KOCMOCA, MOJYYEHHsI HOBBIX MAaTEpUAJIOB C 3aJaHHBIMHU
cBoiicTBaMU ® JApyrux. W3yuenume (u3MKH BHOCUT OCHOBHOW BKJIAJ] B
(GopMupoBaHUE E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa OO0y4arommxcs, B
dopmMupoBaHue yMEHHUH TPUMEHITh HAy4YHBIH METOJ TMO3HAHUS MpU
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIEOBaHUM.



B ocHoBy kypca Qusuku s ypoBHSA CpedHero oOiero oOpa3oBaHUs
MOJIOKEH PsJl HJEH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHLHUIBI €ro
MOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC SIBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET
KaK BOMPOCHI KIIACCUYECKOW, TaK U COBPEMEHHOUN (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUU C HEW MaTepual Kypca (U3HKU
o0beUHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusieTcs
(opMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pHUH, BEUIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzaius mpeanojiara€T HUCMOIb30BaHUE
I'YMaHUTapHOTO MOTEHIHada (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢uzuku Cc pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMUECKUMHU MPOOIeMaMH.

Hoess npuxnaownoii uanpasenrennocmu. Kypc ¢Gu3uku mpeanosaraert
3HAKOMCTBO C UIIUPOKHUM KPYrOM TEXHHYECKHX M  TEXHOJOTHYECKUX
NPUJIOKEHU I U3yUYEHHBIX TEOPHU U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs TMOCPEICTBOM BBEIEHHUS DSJIEMEHTOB
collepKaHMsl, TOCBSIIEHHBIX SKOJOTUYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHMKU U TEXHOJOTUM, a TakKe 00CYKIeHUS
npoOsieM  palMoHaJbHOTO  MPUPOJOMNOJIB30BAaHUS U DKOJIOTMYECKOMH
0€30MacHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMHU Kypca (PU3WKH Ha YPOBHE CPEIHET0 OOIIEero
oOpaszoBaHus SABIAIOTCS pusznueckue Teopuu (HopMUpOBaHKE TIPEACTABICHUN O
CTPYKTYpE TOCTpOeHUs (PU3NYecKoil Teopur, posiu (yHIaMEHTAIbHBIX 3aKOHOB
U TPUHLOUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O NPUPOAE, TIpaHHIAX
MPUMEHUMOCTH TEOpPUM, [JI1 ONUCAHMUSI ECTECTBEHHO-HAYYHBIX SIBICHUN U
MPOIIECCOB).

CucTeMHO-ACATENbHOCTHBIM TOAX0A B Kypce (U3MKK peanusyercs
IIPEXJE BCEro 3a CYET OpraHu3alMu SKCIEPUMEHTAIBHOM JAESATENIBHOCTU
oOyuatouuxcs. Jns 6a30Boro ypoBHs Kypca (U3MKH — 3TO HCIOJB30BaHUE
CUCTEMBbl (PPOHTANIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M Ja0OPAaTOPHBIX
paboT, KOTOphle B MporpaMMe Mo (u3uke OO0BbEAWHEHBl B OOLIMN CHHCOK
YUEHUYECKUX TMPAKTUYECKUX padoT. BeljeneHue B yKa3aHHOM [EpEyYHE
71a00paTOpPHBIX padOT, MPOBOJAUMBIX ISl KOHTPOJIA U OLIEHKH, OCYILECTBIIAETCS
y4acTHUKaMU 00pa30BaTEIbHOIO Ipollecca MCXOAsid U3  OCOOEHHOCTEH
IJIAHUPOBAHUSI U OCHalleHus kabuHera ¢usuku. [Ipu s3ToM oOecneumBaeTcs
OBJIaJIcHUE OOYyYaIIIUMHCS YMEHUSMH HPOBOAUTh KOCBEHHBIE HW3MEPEHUS,



WCCIICIOBAaHMS 3aBUCUMOCTEH (DM3MUECKUX BEIMYMH U TOCTAHOBKY OIIBITOB IO
MPOBEPKE MPENIOKECHHBIX THIIOTES.

Bonbioe BHMMaHuE yaemsieTcs PEIICHUI0 PAacu€THBIX M KaueCTBEHHBIX
3agad. [Ipu 3TOM 175 pacd€THBIX 3a]a4 IPHOPUTETOM SIBJISIOTCS 3a/1a4M C SIBHO
3alaHHOM  (U3MYECKOW MOJEINbI0, TO3BOJISIOIINE MPUMEHATh HW3YUYEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasleia Kypca, Tak U UHTETPHUPYS
3HaHWS W3 pa3HBIX pasfenoB. J[as KadecTBEHHBIX 3a/Jad MPUOPUTETOM
SBIISIIOTCS 3a/IaHUA HAa OOBSICHEHHE TMPOTEKaHWs (PHU3UYECKUX SBICHUH U
MPOIIECCOB B OKPYXAIOIICH JKU3HH, TpeOyrolue BbIOOpa GU3NIECKOW MOJIEIH
IUTS CUTYaIluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuun ¢ tpeboBanusimu PI'OC COO k wmartepuansbHO-
TEXHUYECKOMY OOECTeUeHHI0 ydeOHOro mpoiiecca 0a30BBI ypoBeHb Kypca
¢u3nKH Ha YpOBHE CpEJHEro o0IIero oOpa3oBaHUs JOKCH H3ydaThCs B
YCTIOBHSIX TIPEAMETHOTO KabnHeTa (PU3UKU WM B YCIOBUSX WHTETPHUPOBAHHOTO
KaOMHeTa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIA. B kaOuHeTe (u3uku
JOJKHO OBITh HEOOXO0aUMOE J1TabopaTopHOE O0OPYAOBAHHE ISl BBHITOJIHEHHMS
yKa3aHHBIX B MPOrpaMMe MO (U3MKE YUYEHHYECKHX MPAKTHYECKHX paboT H
J€MOHCTPALlMOHHOE 000pyI0BaHHE.

JIeMOHCTpallMOHHOE 000pYyJOBaHUE (POPMUPYETCSI B COOTBETCTBUM C
OPUHIMIOM MUHUMAJIBHOM JOCTaTOYHOCTH M 00€cleYrBaeT IOCTaHOBKY
IEePEeUYNCIEHHBIX B IporpamMme Mo (U3MKe KIIOUEBbIX JEMOHCTpAlUd IS
UCCIICZIOBAHNS M3Y4YaeMbIX SBJICHMH M TPOLECCOB, OHMIUPUYECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe oOOpyIOBaHHE JISI YYEHHYECKHX TMPAKTHUYECKUX padoT
GopmupyeTcst B BUie TEMaTHYECKMX KOMIUIEKTOB M 00ecreunBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JABYX OOydaromuxcs. TemaTuyeckue KOMIUIEKTHI
71a00paTOpHOro OO0OpPYNOBAaHUS JOJDKHBI OBITH MOCTPOECHBI Ha KOMIUIEKCHOM
MCIIOJIb30BaHUH aHAJIOTOBBIX U IIU(PPOBBIX MIPUOOPOB, @ TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIUPPOBBIX JaOOpaTOpUil.

OCHOBHBIMH TIETISIMH U3y4eHUS (PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

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

e Dpa3BUTHE TMPEACTAaBICHUA O HAYYHOM METOJEe TMO3HaHUS W
dopMupoBaHUE HCCIEAOBATEIBCKOTO OTHOIIECHUS K OKPYXAIOUINM
SBJICHUSIM;

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



(opMHupoBaHUE YMEHHI OOBSACHATH SBJIECHHUS C HUCHOJb30BAHHEM
(U3HUECKUX 3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

(opMHUpOBaHUE NPEICTABICHUNA O POIU (HU3UKU U1l PA3BUTHUS IPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU .

JlocTKeHre ITHX 1eNel oOecrieynBaeTCs peieHHeM CIeAYIONINX 3a1a4 B
nporiecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHUs:

npuoOpeTeHne  CUCTeMbl  3HaHMM 00  o0mux  (U3UYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHsAX, BKIOYas  MEXAHHUKY,
MOJICKYJSIDHYIO (U3HUKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AJIIEMEHTBI acTPOPU3UKH;

dbopMupoBaHue YMEHHMI TIPUMEHSTh TEOPETUUYECKHE 3HAHUS IS
0oObsICHEHUs (PU3MYECKUX SBJICHUN B TMPUPOAEC U JJISI TPUHATHUSA
MPAKTUYECKUX PEIICHUH B TIOBCEIHEBHOM KU3HU,

OCBOCHHUE CIIOCOOOB PEIICHHUS pPa3IWYHBIX 3ajad C SBHO 3aJlaHHOU
dbu3uYecKor MoJeNblo, 3a7ad4, MOAPa3yMEBAIOIINX CAMOCTOSTEIHLHOE
co3qiaHue (PU3HUECKON MOJICIIH, aJICKBATHOW YCIOBUSAM 3aJ1auu;
NOHUMaHUE (PU3NUYECKUX OCHOB M NMPUHIIMIIOB JICUCTBUSA TEXHUYCCKHUX
YCTPOWCTB M TEXHOJOTHMYECKHUX IPOLIECCOB, HUX BIHMSHUA HaA
OKPYKAIOUIYIO CPENY;

OBJIQICHUE METOJAMU CaMOCTOSITEIBHOTO TJIaHUPOBAHUS U IPOBEACHUS
(bu3MUECKNX SKCIIEPUMEHTOB, aHAJIM3a U MHTEPIIPETallui UHPOPMALIUH,
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 kiacce — 68 yacoB (2 yaca B HEJIEIIO),
B 11 kacce — 68 yacoB (2 yaca B HEJENIO).

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI'0 TO3HAHMS

®u3nka — Hayka o npupoze. HayuHble METOMBI MMO3HAHUSA OKPYKAIOILIETO
Mupa. Ponp skcnmepuMeHTa W TEOPUM B MPOLECCE TMO3HAHUS IPHUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue ¢pu3HUECKUX sIBICHUHN U npolieccoB. Hay4uHble runoTessl.
duznyeckue 3aKOHbl M TEOpPUH. ['paHUIBI NPUMEHUMOCTH (HUIUUECKUX
3aKOHOB. [IpuHIIUI COOTBETCTBUSI.

Ponb u Mecto Gpusnku B GOpMUPOBAHUHN COBPEMEHHOM HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEM.

Llemoncmpayuu

AnanoroBeie ¥ IUGPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JTATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienre, CKOpOCTh (CpelHsIsl CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U
YCKOPEHUE MAaTEepUaIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpPJIHMHAT.
Ciio)xeHue nepeMenieHil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE MpsIMOJIMHEHHOE nBrkeHuE. [ paduxu
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, NyTH M M[EPEMEIICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOoaHoe najeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuueitnoe nBuxeHue. JIBHKeHHME MaTEpUAIIBHOM TOYKH IO
OKPYKHOCTH C TIIOCTOSIHHOW II0 MOJYJII CKOpPOCTBIO. YTIIOBas CKOPOCTb,
nuHelHas ckopocTh. [lepmon m wactora obpamenusi. lleHTpocTpemurtensHoe
YCKOpPEHHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIUIOMETP,
JNBH>KEHUE CHAPSJI0B, LICMTHBIE U PEMEHHBIE NTEpEeaadH.

Jlemoncmpayuu

Mopenb CHUCTEMBI OTCYETA, WJUTIOCTpALUs KMHEMAaTUYECKUX
XapaKTEPUCTUK JIBUKECHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.



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

HaGnronenne nBukeHus: Tenia, OPOILICHHOTO MOJ[ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenne ckopocTy pu ABUKEHUHU MO OKPYKHOCTH.

Vyenuueckuii akcnepumenm, 1abopamopHsie pabomoi

N3yyeHne HEpaBHOMEPHOTO  JBMXKEHHSI C  LEJIbI0  ONPEIACICHHS
MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXIY NYTAMHU, NPONUJICHHBIMU TEIOM 3a
MOCJIEIOBATEIIbHBIE PABHBIE MPOMEXKYTKM BPEMEHU MPHU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3yyenune nBUXKEHUS IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBmxeHus Tenaa, OPOIIEHHOTO0 TOPHU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. IlpunHuun cynepno3uiuu cuil. BTopoll 3akoH
HproTona g wmarepuanbHOM TOYKM. Tpernit 3akoH Herorona mis
MaTepUalbHbIX TOUECK.

3akoH BceMupHoro TtsaroteHusi. Cuia Tsbkectd. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenune. Buabl Tpenus (Imokos, CKOJbXEHUs, KadeHwus). Cuiia TpeHHs.
Cyxoe tpenue. Cuita TpeHHS CKOJIbKEHUS U cujia TpeHus nokos. Koadduiment
TpeHus. Cuiia CONpOTUBIICHUS MPU IBUKECHUU TEJa B )KUIAKOCTH WM Ta3e.

[TocTtynaTensHOE M BpamaTeabHOE ABMKCHUE a0COIFOTHO TBEPIOTO TEa.

MoOMEHT CHJIBI OTHOCUTEJIBHO OCH BpaiieHus. [lmedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckne yCTpONMCTBA M IPAKTUYECKOE MPUMEHEHHE: MOIIIUITHUKM,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT JieopMaIiiu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.



CpaBHEHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBust paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIIOCKOCTH.

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

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Tella, MMEKOLIETO OCh
BpaILlCHUS.

Tema 3. 3akonbl coOXpaHeHUusn 6 MexaHuke

Nmnynbe matepuaibHON TOYKH (Tena), CUCTEMbl MaTE€pPUANbHBIX TOYEK.
NMnynbC cUiibl U1 UBMEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHECHUSI MMITYJIbCA.
PeakTtrBHOE IBUKEHHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprus matepuanbHOM Touku. Teopema 00 M3MEHEHUU
KMHETUYECKON SHEPTUH.

[TorennumanbHas SHEprus. [ToTeHimanbHas SHEPrus yOpyro
nedopMUpoBaHHON TIpyXUHBL. [loTeHIManbHAs dSHEpPrusi Tejaa BOJIU3H
MOBEPXHOCTH 3E€MJIU.

[loTennuanbpHple W HENOTEHIUaIbHble  cUibl.  CBsI3b  paboOTHI
HEMOTEHIUAJIbHBIX CHUJI C U3MEHEHUEM MEXAaHWYECKON >HEPruH CHCTEMBI TEIL.
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTporucTBa U MPAKTUYECKOE TPUMEHEHHE: BOJOMET, KOTIED,
NPY>KUHHBIA MMUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexon mOTEeHIIMATBEHOM YHEPTUN B KHHETHUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3yuenue aGCOMOTHO HEYNMPYTOro yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

UccnenoBanne cBsiz3u pabOThl CUJIBI C U3MEHEHHEM MEXaHMYECKOU
SHEPIrUH TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pazgea 3. MouiekyasipHasi pu3suka ¥ TEpMOAMHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIEC TOJOXEHUS MOJEKYISIPHO-KMHETUYECKOH TEOpUU U HUX
onbITHOE oOOocHOBaHue. bpoyHoBckoe nBuxkenue. [duddysus. Xapakrep



JIBUKCHUS WU B3aUMOJECHCTBUs YACTHL[ BelIeCTBA. MOJENIU CTPOEHHUS TIa3o0B,
KUJKOCTEH M TBEPIBIX TeNT U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHUX
Mojaenein. Macca u pasmepsl monekyin. KommuectBo BemiectBa. [locrosHHas
ABorazpo.

TemoBoe paBHOBecue. Temmeparypa u €€ wusMmepenue. Illkana
temnepatryp Llenbcus.

Mogens wuaeanpbHoro ra3a. (OCHOBHOE YpaBHEHHE  MOJICKYJISIPHO-
KMHETUYECKON TEOpUHU HJCAIbHOrO raza. AOCOMIOTHAs TeMmreparypa Kak Mepa
CpeHEeW KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMXKEHUs vactull raza. lllkama
temneparyp KenbBuHa. ['a3oBble 3akoHbBl. YpaBHeHue MeHeneeBa—
Knaneiipona. 3akon JlaneroHa. M30mnpoiecchl B HeaibHOM Ira3e ¢ NOCTOSIHHBIM
KOJMYECTBOM  BellecTBa. [ 'paduueckoe TpeaAcCTaBICHUE  HU3OIMPOIECCOB:
u30TepMa, U30Xo0pa, n3o0oapa.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE IPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHE BellecTBa, ¢doTorpaduu
MOJIEKYJI OPTaHUYECKUX COCUHEHUN.

OnpiTel 10 MU PY3UHN KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopaens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYILLIECTBOBAaHUE MEKMOJIEKYJISIPHOTO
B3aMOJICHCTBHS.

Mojenb, WILTIOCTPUPYIOLIAs IPUPOAY JABICHHUS ra3a HA CTEHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIOIIUE YPaBHEHHE COCTOSIHUSI WJIEabHOIO Tasa,
U30IPOLIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO31yxa B KJIACCHONW KOMHATe HAa OCHOBE M3MEPEHHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccrnenoBanne  3aBUCHMOCTH  MEXAY  [apamMeTpaMH  COCTOSIHUA
pPa3peKEHHOrO Tras3a.

Tema 2. OcHosbl mepmoOuUHAMUKU

TepMoanHamuueckas cucTeMa. BnayTpennss JHEPTUs
TEPMOJANHAMUYECKON CHUCTEMBI W CHOCOOB €€ wu3MeHeHusa. KomnnuecTBo
TEIJIOThl U paboTa. BHYTpeHHsisi 3HEprusi OJHOATOMHOIO HJI€AIbHOIO Tra3a.
Buzapl Temtonepenadn: TEIIONPOBOJIHOCTh, KOHBEKIINS, U3IyYEHUE. Y IebHAs
TEIUIOEMKOCTh BellecTBa. KOIMuecTBO TEMIOTHI IPH TEILIONEpeIaye.



[lonstue o0 agmabatHOM mporecce. llepBblii 3aKOH TEPMOIUHAMUKH.
[IpuMeHeHue NepBOTO 3aKOHA TEPMOJUHAMUKH K H3ompoieccaM. ['paduyeckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmonuHamuk. HeoOpaTumMocTh MpoLieccoB B IPUPO/IE.

TeroBble  MamuHbL.  [IpUHIUIBI ~ JEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi ’HEpruu B TEIUIOBBIX MamnuHax. KoadduiueHt mone3Horo
nevictBus TerioBod mamuHbl. [ukn KapHo u ero xosd@uuIMEHT MONe3HOro
JeNUCTBHS. DKOJIOTMYECKUE MPOOJIEMBI TETIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE TPUMEHEHUE: JBUTATEIb
BHYTPEHHEI'0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW IHEPTrUM Teja MPU COBEPIICHUU PaOOThI: BBLIET
npoOKu U3 OYTBUIKU TIOJ JICMCTBHEM CKAaTOrO0 BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOAECMOHCTpAITH).

N3Menenne  BHYTpeHHEW  sHeprum  (TeMmepaTypbl) Telda  MOpH
TeIJIonepeaaye.

OnpIT 1Mo aanabaTHOMY PACHIMPEHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM ).

Mopenn mapoBod  TypOWHBI, JIBUraTeisi BHYTPEHHErO0 CrOpaHuUf,
PEaKTUBHOIO JIBUTATEIA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHOM TeMI0EMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. DPazoevie nepexoonl

[Tapoobpa3zoBanue u konneHcanus. Mcnapenne u kunenue. A6coatoTHas
U OTHOCHUTEJIbHAs BIIAXKHOCTH BO3ayxa. HachllleHHBIN map. Y aenapHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Teépmoe teno. Kpucrammuyeckne u amopdHbie Tena. AHM30TPOMHS
cBOMCTB KpuctamioB. JKuakue kpuctamibl. COBpEMEHHBIE MAaTEpUAIbI.
[InaBneHue u KpucTamu3auus. Y AesnbHas Teriora miasieHus. Cyonumanusi.

YpaBHeHHE TEMJIOBOIO OanaHca.

TexHuueckne ycCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYUYEHUS COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUHU.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

HaGmtonenue HarpeBaHus U MJIaBJIeHUS] KPUCTAUIMYECKOTO BEIIECTRA.



JleMoHCTpanus KpUcTaioB.
Yuenuueckuii skcnepumenm, nabopamophsie pabomol
N3mepenue 0THOCUTEIBLHOM BIAXHOCTH BO3AyXa.

Paznen 4. JiaekTpoauHaMHuKa

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Ten. OJNEKTpUYecKud 3apsa. JlBa BHAA DIIEKTPUYECKUX
3apsaaoB. [IpoBOJHMKH, TUAJICKTPUKU U MOJYIPOBOJHUKU. 3aKOH COXpPAHEHUSA
AJIEKTPUYECKOTO 3apsa.

B3anmopeiictBue 3apsgoB. 3akoH Kynona. TodeyHbIl AleKTpUYECKUI
3apsa. Dnekrpuueckoe noje. Hanpssk€HHOCTD 3nekTpudeckoro nodist. [Ipunuun
CyHEepIO3UIUU AIEKTPUUECKUX MOJIEH. JIunun HanpsHKEHHOCTH
AJIEKTPUYECKOTO TOJIS.

Pabora cun omekrpocratnueckoro moinsg. I[lorenmman. PasnocTh
noTeHuuanoB. I[IpOBOJHMKM W AUAIEKTPUKUA B IJIEKTPOCTATHUYECKOM TOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DIIEKTPOEMKOCTb. Konaencarop. DIIEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsKEHHOTO KOHJIEHCATopa.

TexHuueckne ycTpoHCTBa M IMPAKTUUECKOE MPUMEHEHHE: 3IJIEKTPOCKOII,
AIEKTPOMETP, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJIEHHE O3IJIEKTPONpHOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN alapat, CTPYUHBIN IPUHTEP.

Ilemoncmpayuu

Y CTpOoNCTBO M IMIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3aumonenicTBre Ha3JIEKTPU30BaHHBIX TEIL.

DIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

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

DHeprus 3apsSKEHHOI0 KOHAEHCaTopa.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwtii anekmpuyeckuii mox. Toxu 6 paziuunplx cpeoax

DNEeKTPUUECKU TOK. YCJOBHUSI CYLIECTBOBAHUSA 3JJIEKTPUYECKOIO TOKA.
Ucrounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsixenne. 3akon Oma 114 yyacTKa LEMu.



DJIEKTPUYECKOE CONPOTHUBIICHUE. YIEIbHOE CONPOTHUBIICHUE BEIIECTBA.
[locnenoBaTenpHOE, NApAILIEIBHOE, CMEIIAHHOE COEUMHEHUE ITPOBOTHUKOB.

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

DIIEKTPOABWIKYIASI CUJIA U BHYTPEHHEE COMPOTUBJICHUE MCTOYHMKA TOKA.
3akon Oma 1 m1ONHOM (3aMKHYTOM) aiekTpuueckoi 1menu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAsI ~ MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBoguuku.  CoOcTBeHHass W TNPUMECHas  MPOBOJAUMOCTh
noyryripoBoAHUKOB. CBolicTBa p—N-niepexoaa. [lomynpoBoIHUKOBEIE TPUOOPHI.

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

DIIEKTpUUYECKUM TOK B ra3zax. CamMOCTOSTENbHBI U HECAMOCTOSITEIbHbIN
pazpsan. Monuus. [Ltazma.

TexHuueckue YCTpOWCTBA M MNPAKTHUYECKOE MNPUMEHEHHUE: aMIIepMETP,
BOJILTMETP, PEOCTaT, HCTOYHUKHU TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIEHUS, BaKyyMHBIH
WO, TEPMUCTOPBI H  (POTOPE3UCTOPHI,  MOJYHPOBOAHUKOBBIN  JHO],
rajbBaHUKa.

Ilemoncmpayuu

N3mepenue cuiibl TOKa U HaIPSKEHHUS.

3aBUCHUMOCTb CONPOTUBIICHUS [IUIUHAPUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHana.

CmemaHHOE COeIMHEHUE TPOBOJAHUKOB.

[IpssMoe wW3MepeHHue HSJIEKTPOABIKYIIEH CHIbl. KOpoTkoe 3aMbIKaHWE
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3ps U NpOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenue 351eKTpOABHKYILIEN CHUIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Habnronenue anextposusa.

Me:xknpeaMeTHbIe CBA3H



N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce ocyliecTBIsieTcs ¢
Y4ETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBsSI3€ld C KypcaMu MaTe€MaTHKH,
OMOJOruU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBI3aHHbIE C U3YYEHHEM METOIOB HAyYHOTO
MO3HAHUSA: SIBJIEHUE, HaYYHbIH (aKT, TUIoTe3a, pu3nuecKas BeJIMYMHA, 3aKOH,
TEOpHsl, HAOIIOIEHNE, SIKCIIEPUMEHT, MOAEIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

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

buonozusn: Mexanudeckoe IBMKEHUE B KUBOM mpuponae, auddysus,
OCMOC, TEIIOOOMEH >KMBBIX OpPraHU3MOB (BHIBI TEIUIONEPEAaud, TEIIOBOE
paBHOBECHE), DJIEKTPUUYECKUE SABJICHUS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOCHME BEILIECTBA, CTPOCHUE aTOMOB M MOJEKYJ,
MOJIb BEIIeCTBa, MOJIApHAas Macca, TEIUIOBbIE CBOWCTBA TBEPABIX Tell,
KHUJIKOCTEN M ra3oB, 3JIEKTPUUYECKHE CBOMCTBA METAJJIOB, JIEKTPOJUTHYECKAS
AYccOoLUalys, ralbBaHHKa.

l'eoepagpus: Bna)xHOCTb BO3/1yXa, BETPbI, OapOMETP, TEPMOMETP.

Texnonocus: ipeoOpa3oBaHNUe IBUKEHUN C UCIIOJIb30BAHUEM MEXaHHU3MOB,
y4€T TpeHHUs B TEXHUKE, NOJIIMITHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMIIyJbca B TEXHUKE (pakeTa, BOJOMET U JpYrue), JBUraTeNb BHYTPEHHETO
CropaHus, napoBas TypOWHA, OBITOBOW XOJOJWIbHHMK, KOHIUIMOHED,
TEXHOJIOTUM TIOJIy4€HUSI COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HaHOMAaTEepUajaoB, U  HAHOTEXHOJOTHM, DBJEKTpOCTaTHYeCcKas  3allluTa,
3a3eMIIeHUe 3JIEKTPOIIPUOOPOB, KCEpOKC, CTpYHHBIN IPUHTED,
AJIEKTpOHArpeBaTeiabHble  MPUOOPBI,  DJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
raJIbBaHUKA.

11 KIJACC

Paznen 4. JiaekTpoauHaMHuKa
Tema 3. Maznummnoe none. I1eKmpomMazHuUmMHaAA UHOYKUUA
IlocTostHHBIE MarauThl. B3amMoaelcTBHE  IIOCTOSHHBIX  MAarHHUTOB.
MarauTtHoe mnosie. BekTtop MarHUTHOM WMHAyKUMU. [IpuHOUMII Cyneprno3uuuu
MarHuTHBIX NoJied. JInHuM MarHuTHOM MHAYKUMU. KapThHa TUHUNA MarHUTHOM
WHAYKIMH MOJISI TOCTOSTHHBIX MarHUTOB.



MarauTHoe T1OJ€ MPOBOJHMKA € TOkOM. KapTuHa IHMHUNA WHAYKIHAH
MAarHUTHOTO TOJISI NIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MPOBOJHUKA, KaTymiku ¢ TokoMm. Omnbeir Opcrema. BzaumopeiictBue
MIPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HAalpaBJICHHUE.

Cuna JlopeHua, €€ MOIaynb W HampaBieHUe. JIBHXKEHUE 3apsiKEHHOU
YacTHIIbl B OTHOPOJIHOM MarHuTHOM mnose. Pabota cuinbl Jlopenia.

SlBneHue 3neKTpOMarHMTHOM WHAYKUMH. [lOTOK BEKkTOpa MAarHUTHOU
WHIYKIUU. OJEKTPOABIKYIIAS CWia HHIAYKIUU. 3aKOH JJIEKTPOMArHUTHOMU
uHaykuuu dapanes.

BuxpeBoe snekTpuueckoe moJie. DIESKTPOABWKYIIAS CUJla MUHAYKIUU B
MPOBOJAHUKE, JBHXKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHOyKTUBHOCTh. SIBIEHME CAaMOMHIYKIMU. OJEKTPOABMKYIIAS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4yeckre yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: MOCTOSHHBIC
MArHuThl, 3JICKTPOMArHUTBI, AJIEKTPOIABUIATENIb, 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 31EKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTh  JJICKTPOJABIIKYIIEH CWJIBI HMHAYKIIMU OT CKOPOCTH
W3MEHEHUS MarHUTHOTO MTOTOKA.

SIBneHne caMOMHIYKIIHH.

Vuenuueckuil sxcnepumenm, 1abopamophsie pabomwi

N3yyeHne MarHuTHOTO MOJISL KATYIIKHA C TOKOM.

HccnenoBanue qeiCTBUS MOCTOSSHHOIO MAarHUTa HA PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paznen 5. Koyie0anusa M BOJHBI



Tema 1. Mexanuueckue u 31eKmMpOMaAzZHUMHblE KOJ1e0AHUA

Konebarenbnas cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIeOaHHUS.
I"apmonunyeckue konedanus. Ilepuon, yactora, aMImIuTyaa U ¢asza KojaeOaHHil.
IIpyxuHHBIN MasITHUK. Marematnueckui MasITHUK. YpaBHeHue
rapMoHuYeckux kosebanuil. IlpeBpamieHue sHEpPruM OpU TaAPMOHUYECKHUX
KOJIeOaHUSIX.

Konebarenbuplii koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KoJieOaHUS B
UJCIbHOM KO0JIe0AaTEeIbHOM KOHTYpE. AHAJIOTHS MEX]y MEXaHWYECKUMH U
ANEKTPOMarHuTHeIMU KoJjiebanusiMu. @opmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUU B UJEATBHOM KOJIeOaTEIbHOM KOHTYPE.

[IpencraBnenne o  3aryxaromux  KoieOaHusX.  BbIHyXJeHHbIE
MexaHuueckue kojebaHusi. Pe3zonHaHc. BblHyXJI€HHbIE 3JIEKTPOMArHUTHbBIE
Kosie0aHus.

Ilepemennblii Tok. CHHYCOMJANbHBIA NEPEMEHHBIH TOK. MOIIHOCTh
NEPEMEHHOr0 TOKa. AMIUIUTY/IHOE W JEHCTBYIOIIEE 3HAUYECHHUE CHUJIBI TOKa U
HaIPSKEHUS.

TpancdopmaTtop. [Ipou3zBoacTBO, nepeaava " norpebiieHue
ANEKTPUYECKOW DHEPruu. OKOJOTMYECKHME PHUCKHM TIPU  IPOU3BOICTBE
aneKTpo3Heprun. KyiabTypa MCIOIB30BaHUs AJIEKTPOIHEPTUU B MOBCEAHEBHOM
KU3ZHU.

TexHuueckne ycTpoWCTBa M MPAKTHUECKOE MPUMEHEHHE: AJIEKTPUUECKUI
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeIay.

Jlemoncmpayuu

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

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Ha6monenune pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuunorpaMmbl (3aBUCMMOCTH CUJIBI TOKA M HANPSHKEHUS OT BPEMEHM)
JUTSI JIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3oHanc npu mOCIIETOBAaTENIBHOM COEIMHEHUU PE3UCTOpa, KaTyLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY JIEKTPONepeIayu.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanne 3aBUCUMOCTH MEPHOJAa MabIX KOJCOAHWI Tpy3a Ha HHUTH
OT JIJTMHBI HUTU U MACCHI Irpy3a.



UccnenoBanne nNEepeMEHHOr0 TOKa B I[ENA W3 IOCIEA0BATEIBHO
COCIMHEHHBIX KOHACHCATOPA, KATYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60TIHbL

Mexannueckue BOJHBI, yclIoBUs pacrnpoctpaHenus. Ilepuon. CkopocTh
pacrpocTpaHeHusi M JJuHA BOJIHBL. [lomepeuHble W TPOJOJILHBIE BOJHEI.
WuTtepdpepentus u nuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIC BOJHBI. YCIOBUS W3JIYYEHUS DJIEKTPOMArHUTHBIX
BOJIH. B3anmuas opueHrauus BektopoB E, B, V B ajekTpoMarHuTHOM BOJIHE.
CBoiicTBa JEKTPOMAarHUTHBIX BOJIH: OTpaKEHUE, MPEIOMIICHUE, TTOJISIpU3alus,
nudpakius, uarepdepenius. CKopocTb JIEKTPOMArHUTHBIX BOJIH.

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

[TpuHUIMITBI paUOCBS3U U TeJeBUICHU. Panuonokarus.

DIEeKTPOMAarHUTHOE 3arPsI3HCHUE OKPYKAIOIIEH CPeIbl.

TexHuveckne ycTpoMCTBA M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJbHbBIC
WHCTPYMEHTHI, YIbTPA3BYKOBasl JUArHOCTHKA B TEXHHKE W MEAUIIMHE, pajnap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Ilemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MONIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHus M MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHiny u 1upakiini MEXaHUMIECKUX BOJIH.

3BYKOBOH PE30HAHC.

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

HccienoBanre  CBOMCTB  JJIEKTPOMATHUTHBIX  BOJH:  OTPa)XCHHUE,
MpesIoMJICHUE, MO pU3aIus, Tudpakius, THTEPPEPECHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpamMonuHerHOE pacIpPOCTPAHEHHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToueyHbI HICTOYHHK CBETA.

OTtpaxkeHue cBeta. 3akoHbI OTpakeHus: cBeta. [locTpoeHue n3o0pa)keHuit
B ITOCKOM 3€pKalie.

[Ipenomiienne cBeTa. 3akoHBI MPEIOMIIEHUSI CBeTa. AOCOJIOTHBIN
rnokasarens npenomiieHust. [lonnoe BHyTpeHHee otpaxenue. [IpenensHpiil yron
MIOJIHOTO BHYTPEHHET0 OTPAXKEHUS.

Hucnepcus cseta. CiioxHbIN cocTaB O6enoro cBera. L[BeT.



ColOuparomiue u pacceuBaromue JIuH3bl. ToHkas nuH3a. DOKycHOe
pPacCTOSIHME M ONTHUYECKasl Cujla TOHKOM JIMH3BL [locTpoenue nzoOpaxeHuil B
coOMparolMx M pacceuBaloIUX JuH3ax. DopMyna TOHKOM  JIMH3BI.
VBenuueHue, 1aBacMoe JTMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBast ontuka. Mutepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBust HaOIIOEHUS MaKCUMYMOB MU MHHUMYMOB B HHTEphEpEeHIHMOHHON
KapTUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakus cBera. QudpakinuonHas pemérka. YcloBUe HaOIIOICHUS
[JIaBHBIX MAKCUMYMOB TIpU MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpPOMCTBA M MPAKTHUUYECKOE NPUMEHEHHUE: OYKH, JIyIa,
dboToanmapar, MPOCKIMOHHBIA amnmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
onTHKa, Tu(paKImoHHas peméTka, moJIpoul.

Llemoncmpayuu

[IpsamonrHEliHOE PacpOCTPAHEHUE, OTPAXKEHUE U TPEIOMIICHUE CBETa.
OnTuueckue mpuOopshI.

[TonHOEe BHYyTpeHHEE OoTpakeHue. Moienb CBETOBOAA.

HccnenoBanuie cBOWCTB M300paKeHUH B JIMH3AX.

Mojenn MUKpPOCKOTIA, TEJIECKOIA.

Ha6monenne naTepdepeHinm crera.

HaGmonenue nudpakuuu cBera.

HabGmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[TonyueHnue criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3zgen 6. OCHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['paHuibl OPUMEHHMMOCTH  KJACCHYECKOM  MexaHuku. lloctysartsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPMAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIINI OTHOCUTEIIbHOCTH DUHILTEHHA.

OTHOCUTENBPHOCTh ~ OAHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHH U
COKpAILICHUE JIJIVHBL.



OHeprus U UMITYJIbC PEIATUBUCTCKON YACTHIIBI.

CBs3p Macchl C DHEPrU€d M HMIIYJIBCOM PEIATUBUCTCKOM YaCTHIIBI.
OHeprus MoKos.

Pasznen 7. KBanroBas ¢pusuka

Tema 1. dnemenmol KBAHM OGO ONMUKU

®oronsl. Popmyna Ilnanka cBsizu sHepruv (PoToHA C €ro YacTOTOW.
DOHeprust 1 UMIYJIbC GOTOHA.

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

JlaBnenue ceeta. OnbiTel I1. H. JleGenena.

XHUMHUYECKOe JEHCTBUE CBETA.

TexHuueckre yCTpONCTBAa M NMPAKTUUECKOE MPUMEHEHHUE: (POTORIIEMEHT,
doTonaTuuk, conHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®o103¢p(DHeKT Ha YCTAaHOBKE C LIMHKOBOM MJIACTUHOM.

Hccnenoranue 3akoHOB BHelHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopenbs aroma Tomcona. OmnbiTel Pe3epdopra no paccessHUuIO o -4acTHII.
[Lmanerapnas moxpens aroma. [loctynatel bopa. M3mydenue w mornoiieHune
(GOTOHOB TIpH TEpexo/ie aToMa C OJHOTO YPOBHSI PHEPruM Ha Apyrou. Bumbr
cnekTpoB. CIeKTp ypoBHEH SHEPTrUU aToMa BOJIOPO/Ia.

BonnoBeie cBoiicTtBa yactul. Bomnbel ge bpowns. KopryckynsapHo-
BOJIHOBOM JTYaJIM3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE NMPUMEHEHUE: CIIEKTPaIbHbIN
aHau3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3ITYUICHHS.

Jlazep.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

Habnronenue nuHEHYaToro CrexkTpa.

Tema 3. Amomnoe aopo



OKCIIEpUMEHTBI, JOKa3bIBAIOIIUE CIIOKHOCTh CTpoeHus sapa. OTKphITHE
pamuoaktuBHOCTH. OmnbiTel  Pesepdopma 1mo  ompeneneHu0  cocTaBa
paanoakTUBHOro wu3nydyeHus. CBoiicTBa anbda-, Oera-, ramma-u3ayyeHUs.
BinsiHue paaioakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE NTPpOTOHA W HelTpoHa. HykinoHHast Mmoaens siapa Ieiizenoepra—
NBanenko. 3apsaa aapa. MaccoBoe uuciio aapa. M3oromsl.

Anbda-pacnan. DIEKTpOHHBIM M MO3UTPOHHBIM Oera-pacman. ['amma-
U3Jy4eHHUe. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnsiit peakrop. TepmosiaepHsiit cunte3. [IpobOieMbl U TEepPCHIEKTUBHI
AIEPHON SHEPIETUKUA. DKOJIOTHYECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3aUMOJEHCTBUSA. EQUHCTBO (U3MUECKOM KapTHHBI
MUpa.

TexHuueckne yCTpOHCTBA M MPAKTUUYECKOE MPUMEHEHUE: JI03UMETD,
kKamepa Bunbcona, siiepHbIil peakTop, aToMHast 6oMo0a.

Ilemoncmpayuu

CU€TynK HOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusiM).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPO(PU3UKH

Otanbel pa3BUTUS acTpoHOMMH. [IpukIagHOE W MHPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMHUH.

Bun 3Bé3qH0T0 Heba. Co3Be3aus, sipKkue 3BE3MbI, IUIAHETHI, UX BUIUMOE
JIBUKCHUE.

ConHeynas cucreMa.

Connne. ConHeuHast akTUBHOCTh. McTouHuk sHeprum CoyHIIA W 3BE3N.
3BE3/bI, MX OCHOBHBIC XapAaKTEPUCTUKH. JluarpaMma «CHeKTpajdbHbIA Kjiacc —
CBETHMOCTE». 3BE3BI TJIABHOHW MOCJIEHOBATEIIFHOCTHA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3] TJIAaBHOM IMOCJIEA0BATEILHOCTH. BHYTpeHHEE CTpOoeHUE
3B&371. COBpEeMEHHBIC TMPEICTABICHUS O MPOUCXOXKACHUN U dBooIMK CoHIIa
1 3BE3J1. DTaIlbl )KU3HH 3BE3]I.

Muineunsiii [lyTe — Hama [Nanaktuka. [Tomoxxenue u aBmwxkenue CoJHIA B
lNanaktuke. Tumnbl ranaktuk. Papvoramakthky u kBasapbl. UEpHbIE ABIPHI B
SIApax rajakTHK.



Bcenennas. Pacmupenne Bceenennoil. 3akon Xa0O06na. PasOeranue
ranakTuk. Teopus boibuioro B3peiBa. PemkroBoe usinyueHue.

Macmtabnas ctpyktypa Beenennoii. MeTaranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Vyenuueckue nabnooenus

HaGmonenust HEBOOPYKEHHBIM rJ1a3oM c HCTIOJIb30BAHUEM
KOMIBIOTEPHBIX TPWIOKEHUN ISl  ONpeNeNieHus] TOJIOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/11si CeBepHOro NoJylapus u
SIPKHUE 3BE3/IBL.

HaGmonenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Pons ¢u3ukum u acTpoHOMHUHM B HSKOHOMHYECKOH, TEXHOJOTHYECKOMH,
COLIMAJILHOM M O3TUYECKOM cdepax AesTENbHOCTH YeJIOBEKa, POJb M MECTO
bU3MKM W acCTPOHOMHUM B COBPEMEHHOM HAy4yHOW KapTUHE MHUpa, POJb
dbu3ndeckor Teopur B POPMHUPOBAHUU TPEICTABICHUN O (PU3NUECKON KapTHHE
MHUpa, MeCTO (U3MYECKON KapTHHBI MHUpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kkitacce ocyIiecTBisieTcs ¢
Y4ETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMHM MaTE€MAaTHKH,
OMOJOTHH, XUMUH, TeoTrpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAYYHBIA (aKT, TUIOTE3a, (U3UUecKass BEIIMYMHA, 3aKOH,
Teopus, HaOII0CHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelIeHUE CUCTEMbl YPAaBHEHHUM, TPUTOHOMETPUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO, BEKTOPBI M UX MPOEKLIHUHU HA OCH KOOPJWHAT,
CIIOKEHUE BEKTOPOB, TPOM3BOJHBIC DIIEMEHTAPHBIX (DYHKIHMH, MpU3HAKA
MOoI00UsT TPEYTOJIbHUKOB, OMpPENENICHUE IUIOMIAAN TUIOCKUX (QUryp u o0béma
Te.

bBuonozus: snexrpudeckue SBICHUS B JKUBOW TMPHUPOAE, KoJeOaTelbHbIE
JNBH)KEHUS B JKHBOM NPHUPOJIE, ONTHYECKUE SIBICHUS B KUBOW IPHUPOJE,
JNEUCTBUE paiMallii HA )KUBbIC OPTraHU3MBL.

Xumusi: CTPOEHHE AaTOMOB M MOJEKYJ, KpHUCTaUIM4YeCKash CTPYKTypa
TBEPABIX TEJN, MEXaHW3MBl OO0pa30BaHUA KPHUCTAIUTMYECKOW  PEIIETKH,
CIIEKTpaJIbHbIA AHAIU3.

l'eocpaghusi: marHuTHBIE TMOJIOCAa 3€MJIM, 3aJIeKU MATHUTHBIX PYII,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, IPEACKA3aHUE 3EMIICTPSICEHUI.



Texnonozcusa: JNWHUU DIEKTPOIEpeNay, IE€HEpaTop IEPEMEHHOIO TOKa,
JJIEKTPOJABUIaTElb, HHAYKIMOHHASA I1€4b, pajap, paguoNpUEMHUK, TEIEBU30D,
anTeHHa, Ttenegon, CBYU-neub, MpOEKIIMOHHBIA anmnapar, BOJOKOHHAs OITHKA,
coJiHeYHas Oarapes.



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

OcBoenue yuebHoro mpeamera «Dusuka» Ha ypoBHE CpeTHETro OOIIeTro
oOpazoBanusi (0a30BbIi  ypOBEHb) [JODKHO OOECHEUYHUTh  JOCTHIKEHUE
CIIETYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIHbHBIX
pe3yabTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHMS Y4eOHOTo mpenmeTra «Dusznka
JOJDKHBI ~ OTpa)aTh  TOTOBHOCTB W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JUYHOCTH,
CUCTEMOMW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIEeCTBa,
pacliMpeHue >KU3HEHHOrO OIbITa W OMNbITa JESITEIBHOCTA B IIPOIECCEe
peanu3alr OCHOBHBIX HAINPABJICHUM BOCIUTATEIBLHON IESATEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

chOpPMHUPOBAHHOCTh  TPAXIAHCKOM  TO3UIMHM  OOYydYalomerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHICKOTO OOIIECTBA;

NPUHATHE TPAJAWIIMOHHBIX OOIIEYETOBEYECKHX T'YMAHHUCTHYECKUX M
JIEMOKPaTUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAECATEIBHOCTh B UHTEPECAX TPAKIAHCKOTO
oO1iecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIuy;

YMEHHME  B3aUMOJICMCTBOBaTh C  COIMAJbHBIMU  HMHCTUTYTaMHU B
COOTBETCTBHH C MX (DYHKIIUSAMHU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTaPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMUPOBAaHHOCTH POCCUHCKOU rpakIaHCKOU HWJICHTUYHOCTH,
MaTPUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIIMIO W MMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B
NESTENbHOCTHA YYEHOTO;



OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYMBOrO OYyAYyLIEro;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYas OJCTETUKY HAay4HOTO
TBOPUYECTBA, MPUCYLIEro (PU3UUECKOI HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpPEC K pa3lInyHbIM cepaM npodhecCruOoHaTbHOU EATeIbHOCTH, B TOM
Yuclie CBA3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHE COBEpLIaThb OCO3HAHHBIN
BbIOOp Oyaymiedt mpodeccun W peasu3oBbIBaTH COOCTBEHHBIE KU3HEHHbBIE
IUIaHbI,

TFOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHHUIO M CaMOOOpPa30BAHUIO B
00nacTH (pU3UKHU Ha MPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIBTYphl, OCO3HaHHE TI00aTBLHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYULIECTBIICHUE JCWCTBUUA B OKPYXKAIOIIEW Cpelle Ha
OCHOBE 3HAHMS LEJIEH YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA;

paclIMpeHre ONbITa JAESATEIBHOCTH IKOJOTHUYECKON HampaBJIE€HHOCTH Ha
OCHOBE MMEIOIMXCS 3HAHUM 10 PU3UKE;

7) IEHHOCTH HAYYHOT 0 MO3HAHMSI:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKU;

OCO3HAHME IIEHHOCTH HAY4YHOU JAESATEIBHOCTH, NOTOBHOCTH B IIpoliecce
U3ydyeHus: (U3MKU OCYLIECTBIATh MPOEKTHYIO U  HCCIEI0BATENbCKYIO
NEeATENBHOCTh NHAMBUYAIBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue 1eicTBUS:
CaMOCTOSITEILHO  (OPMYJIHUPOBATh W aKTyallM3UPOBaTh  IMPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENIENIATh eI JIEATCIILHOCTH, 3aJaBaTh IAPAMETPbl U KPUTECPUU HX
JIOCTHKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PaCCMATPUBAEMBIX
(U3UYICCKUX SBIICHUSAX;
pa3pabaTeIBaTh IJIAH PEIICHHS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOITUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B JICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHUE
PE3YJIBTATOB LEJISM, OIICHUBATH PUCKH TTOCJICICTBUN JEATEITHPHOCTH;

KOOPJIMHUPOBATh ¥  BBINOJHATH PAabOTy B  YCJIOBHSX peabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBUS,

pa3BHBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOJIEM.

Ba3oBble ucciienoBaTeIbCKHE TeHCTBHSA

BJIQJICTh HAYYHOH TEPMHHOJIOTHEH, KITFOYCBBIMH MOHATHUSIMU M METOJaMHU
(bu3HUeCKON HAYKH;

BJIQJCTh  HABBIKAMH  y4eOHO-MCCIICIOBATEILCKOH M TPOCKTHOU
JEATENBPHOCTH B 00JacTH (PU3MKH, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITCILHOMY  TOMCKY  METOJIOB  pCIICHUs 3ajJad  (U3HYECKOTO
coJiep KaHus, IPUMECHCHHIO Pa3JIMUYHBIX METOOB ITO3HAHUS;

BJIQJICTh BHJIAMH JCATEIBHOCTH IO TIIOJYYCHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAIlMU, MPEOoOpPa30BaHUI0 W TPUMCHCHHIO B Pa3lIMYHBIX YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX ITPOCKTOB B 00J1aCTH (DU3HKHU;

BBISBJIATh TPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI JJIsS J0Ka3aTeIbCTBa
CBOMX YTBEp)KIICHUH, 3a/1aBaTh apaMeTPhl U KPUTCPUU PEIICHHS,

aHAJIM3UPOBATh IIOJIYYCHHBIE B XOJI€ pCEIICHUS 3aJadyd pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSX;

CTaBUTh W (POPMYITUPOBaTH COOCTBEHHBIC 3a7aud B 00pa30BATEIBHOM
JCSTEILHOCTH, B TOM YHCIIE TIPH U3YYCHUU (DU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HAHWUA MO0 (HU3MKEe B TMPAKTHYECKYIO 001acTh
KHU3HEICSITCITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJICH, MIPEJIaraTh OpUTrHHAIBHBIC TTOIXOIBI U PEIICHUS;

CTaBUTH POOJIEMBI U 33/1a4H, TOMYCKAIONME aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMU MONY4YeHUS WHPOpMANUU (PU3NIECKOTO COACpKaHUS
13 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIIBHO OCYIIECTBIISThH MMOUCK, aHAIIN3,
CUCTEMATH3alUI0 U WHTEPIPETAINI0O WHOOPMAIIUN PA3TUIHBIX BUIOB U (HOpM
MIPEICTaBIICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBA HWH(MOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUA B  pENICHUW  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHW3alMOHHBIX 3a7a4d ¢ COOJIIO/ICHNEeM TPEOOBAHHWI dPTOHOMHKHU, TEXHUKHU



0€30MacHOCTH, TUTHUEHBI, PECypCOCOEpeKEeHNUs, MPAaBOBBIX U 3TUUYECKUX HOPM,
HOPM UH(OPMAIIMOHHOW 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOIO COAEpPKaHHUA B pazIMyHBIX (opmaTax c
y4€TOM Ha3HAYeHUs MHPOpMalMM W ILEJNEBOW ayIUTOPHUH, BBIOUpAs
ONTUMAJIbHYIO (POPMY MpEACTABICHUS U BU3YyaIH3aLIUU.

KomMyHnKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBHS:

OCYIIECTBJIATh OOIICHHE Ha ypokax (U3MKHM U BO BHEYPOYHOUH
IeSITeNbHOCTH;

pacmo3HaBaTh TPEANOCHUIKH KOH(QJIUKTHBIX CHUTyallUd ® CMST4YaTh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHS C MCIIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh M  HKCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaJIbHON paOOTHI;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX NEHCTBUH C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKIOTO YICHA KOJUIEKTHBA;

OPUHUMATh II€JIM COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPJMHUPOBATH JACHCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJIATH IUIaH JIEWCTBUA,
pacnpenensiTh poiii ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYKIATh pPE3yJbTaTh
COBMECTHOM paboThI;

OLICHMBATh KaueCTBO CBOETO BKJIAJla M KAXKIOTO y4yaCTHHKA KOMAaHIbI B
OOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE IPOEKTHI, OLICHWBATh HJACH C TO3UIIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETMUECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYalUsX, IPOSBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh NMHUIIUATUBHBIM.

PeryjisiTUBHbIE YHUBepPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO ~ OCYIIECTBIIATh TIO3HABATCIBHYIO  JEATCIBHOCTH B
obmacth (U3MKKM © ACTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTH COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJILHO COCTAaBIISATh TUTAH PEIICHUS PACUETHBIX M KaueCTBEHHBIX
3a/1a4, TUTAH BBITIOJIHCHUS TIPAKTHYSCKOW pPadOThl ¢ y4ETOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;



pacmMpATh  paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
[IPEAIIOYTEHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTPOJ/Ib, IMOUMOHATbHBIN HHTE/JIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJaJ€Th HABBIKAMHM [I03HABATENbHOW pedieKcud Kak OCO3HaHUs
COBEpIIAEMbIX JIEMCTBUI M MBICIUTEIBHBIX MPOILIECCOB, MX PE3YJIbTAaTOB U
OCHOBAHUM;

UCIIOJIb30BaTh NpUEMBbI pedJIeKCUH ISl OLIEHKH CHUTyalluH, BbIOOpa
BEPHOTO pelICHUS;

YMETh OIIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATHh PEIICHHS MO0 HX
CHU)KCHHIO;

IPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAJIM3€ PE3YyJbTAaTOB
NEeSATENbHOCTH;

PUHUMATh ce0sl, TOHUMAsi CBOM HEJOCTATKH U JOCTOMHCTBA;

IPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YJIbTAaTOB
NEeSATENBHOCTH;

IpU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B nporecce 1oCTHKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS IIPOIPAMMBI
no ¢usuke I8 YPOBHS CpeaHero oOmero obpa3oBaHUs y 0OyJarolmuxcs

COBEPIICHCTBYETCS IMOIMOHATEHBIH WHTEIUICKT, IIPEIIOJIAT AFOII T
c(hOpMHPOBAHHOCTH:
CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  IMOHWMATh  CBOE

AMOIIMOHATLHOE COCTOSIHHE, BHUJETh HANPABICHUS pPAa3BUTUA COOCTBEHHOMU
HYMOIIMOHATILHOMN cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYJTUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBATHCA K
OMOIMOHATBLHBIM HW3MEHEHHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPECHHEW MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHUE K JTOCTHKCHUIO TICIIN
U yCTeXy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHUE JIEUCTBOBATH CXOS U3 CBOUX
BO3MOKHOCTEH;



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

COLIMAJIBHBIX ~ HABBIKOB, BKIIOYAIOMIMX CIOCOOHOCTh  BBICTPauBaTh
OTHOIICHUS C APYTUMH JIIOAbMH, 3a00TUTHCS, NPOSBIATH MHTEPEC U Pa3pelliaTh
KOH(MDJIUKTBHI.

NPEAMETHBLIE PE3YJIBTATHI

K xonmny obyuenust B 10 kjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y OOYYAIONIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B POPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpPA, B Pa3BUTHH COBPEMEHHON TEXHHUKHU U
TE€XHOJIOTUH, B MPAKTUYECKON JIEITETbHOCTH JIIOJIEH;

YUHUTHIBaTh TPAHMIBI TMPUMEHEHUS HW3YUYCHHBIX (U3UUYECKUX MOJICIICH:
MarepuajgbHas TOYKa, WHEpIMaibHas CHCTeMa OTCYETa, aOCOJIFOTHO TBEPAOE
TENO, WACAIbHBIA Ta3, MOJEIN CTPOCHHUS Ta30B, JKUAKOCTEW U TBEPIBIX TEl,
TOUYCYHBIN SJIEKTPUUECKUHN 3apsi/] IPU pelieHuH GU3NIECKUX 3a/1ay;

pacno3HaBaTh (U3MUYECKHE SIBIEHUS (MPOIECCh) MU OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISPHO-KMHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA W  DJJEKTPOAUHAMHUKH: PpPaBHOMEPHOE U  PaBHOYCKOPEHHOE
OpsIMOJIMHEHHOE  JABWKEHUE, CBOOOJHOE TAJEHUE Tel, JBIKEHHE IO
OKPY)KHOCTH, WHEpHHs, B3auMojehcTBue Tten, auddysus, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00BbEMaA Tel TpH
HarpeBaHUU (OXJIAXKIEHUHU), TEIJIOBOE PAaBHOBECHE, UCIAPEHUE, KOHJIECHCAIUs,
IUIaBJIEHUE, KpUCTAIIM3AalUsl, KHUIIEHWE, BIAXXHOCTh BO3AyXa, IIOBBIIICHUE
NABJICHUSI Ta3a MpPU €ro HarpeBaHUU B 3AKPBITOM COCYJZI€, CBA3b MEXKIY
rapamMeTpaMu COCTOSIHMSL Tra3a B M30Ipoleccax, JJEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSIIO0B;

OMMKCHIBATh MEXAHUYECKOE JABUKEHHUE, UCTIONB3Ys (PHU3NYECKUE BEIMUMHBI:
KOOpAMHATA, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHUIA,
UMITyJIbC ~ Te€Ja, KHUHETHYeCKass DJHeprus, IOTEHIHAbHAS  JHEPrus,
MexaHuuyeckass paboTa, MEXaHU4YeCKass MOIIHOCTb, MPU OMUCAHUM MPABUIBHO
TPakTOBaTh (PU3UYECKHUI CMBICT UCIIONb3YEMbIX BEIUYUH, UX O0O3HAYEHUS U
€AMHUIIBI, HAXOIUTH (POPMYITBI, CBSI3BIBAIONINE TAHHYIO (PU3NUECKYIO BETUIHHY
C ApYrUMU BEJIMYUHAMU;

OMHUCHIBATh HU3YyYCHHBIC TEIUIOBBIE CBOMCTBA TN M TEIJIOBBIC SIBJICHMUS,
UCIONb3ysd (U3MYECKUE BEIWYUHBI: JaBIICHHE Ta3a, TeMmIeparypa, CpeiaHss



KUHETHYECKAs DHEPIUs Xa0THYECKOTO JBUKECHUS MOJIEKYJI,
CPEAHEKBAAPATHYHASL CKOPOCTh MOJIEKYJ, KOJMYECTBO TEILIOTHI, BHYTPECHHSSA
sHeprus, pabora Traza, KOIPPUUMEHT TOJE3HOr0o JEHCTBUS TEIUIOBOIO
JBUTATENA; MpPU ONUCAHUU NPABWIBHO TPAKTOBATh (PUIMYECKUN CMBICH
UCIIOJIb3YEeMbIX BEJIMYMH, UX OOO3HAUYEHHUsSI U €IUHULbI, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BETUUMHAM;

ONMCHIBATh  HM3YYEHHBIE  JJIEKTPUUYECKHE  CBOMCTBA  BEIIECTBA U
ANIEKTPUUECKHUE SIBICHHS (MPOILECChl), HUCHOJb3Yd (PU3NYECKHUE BETUYMHBI:
ANEKTPUUYECKUN 3apsl, JEKTPUUECKOE MOJIE, HANPSHKEHHOCTD MOJIsL, MOTEHIUA,
Pa3HOCTh MOTEHLMAJIOB; NPHU OMUCAHUU NPABWIBHO TPAKTOBATH (U3HUECKUIA
CMBIC]T HCTIONB3YEMBIX BEJIMYUH, UX O0O3HAYEHUS W E€IUHUIIbI; YKa3bIBaTh
(GopMyIbl, CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYMHAMU;

aHANMM3UpPOBAaTh  (U3UYECKUE TMPOIECChl M  SBJICHHUA, HCHOJb3Ys
¢u3nueckre 3aKOHbI U MPUHIMIBL: 3aKOH BcemupHoro tarotenus, [, 11 u III
3aKkoHbl HBIOTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOM DSHEpPruu, 3aKOH
COXpaHEHHMs] UMITYJIbCa, TPUHUMUIT CYNEPHNO3ULIMN CUJI, MPUHLMI PaBHONPABUS
MHEPUHMAIBHBIX CHCTEM  OTCYETa, MOJIEKYJSIPHO-KUHETUYECKYID TEOPHIO
CTPOEHUS BEIIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEIHEH KMHETUYECKON SHEPrUu
TEIUIOBOTO JIBUKEHMSI MOJIEKYJ C aOCOJIOTHOW TeMmmepaTypou, NEpBbIN 3aKOH
TEPMOJMHAMUKH, 3aKOH COXpPAHEHUs 3JIEKTPUYECKOro 3apsaa, 3akoH Kyiona,
IpU ATOM pa3ndaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE
BBIpA)KEHUE U YCIIOBUS (IpaHuULbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPHUHIMIBI JEUCTBUS MalllUH, MPUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3indaTh YCJIOBUS UX O€30MaCHOTO MCIIOJIb30BAHMS
B ITOBCEIHEBHOM >KU3HHU,

BBITIOJIHATD SKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3UUYECKUX SBICHUH U
IIPOLIECCOB € MCIOJIb30BAHUEM IPSAMBIX U KOCBEHHBIX MU3MEPEHUU, IPU 3TOM
dbopmynupoBaTh mpobiieMy/3agady W THUIIOTE3y YYeOHOro JKCIECPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIVIOKEHHOTO 00O0PYAOBaHHUS, MPOBOAUTH OIBIT U
(GopMyIupOBaTH BHIBOJIBL;

OCYIIECTBIISITh NPSIMbIE U KOCBEHHBIE M3MEpPEHUS (PU3MYECKUX BEJINYUH,
OpU 3TOM BHIOMpATh ONTHUMAJBHBIM CHOCOO W3MEpPEHHs U HCIOJb30BaTh
W3BECTHBIE METO/Ibl OLICHKH MMOTPEMIHOCTEN U3MEPEHU;

UCCIIEZIOBATh 3aBUCUMOCTH MEXAY (U3HMUECKUMU BEJIWYMHAMH C
WCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(uKcHpOBaTh PE3yJbTaThl MOJIYYEHHON 3aBUCHUMOCTU (PU3UYECKUX BEJIMYMH B
BU/JI€ TAOJIML U TpaUKOB, 1€JIaTh BEIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;



co0Jiro1aTh MpaBuia OE30MacHOro TpyAa IMpU MPOBEACHUU UCCIETOBAHUM
B paMKaX y4yeOHOTO JKCIEepUMEHTa, YU4EOHO-UCCIEA0BATENBCKOW U MPOEKTHOM
NEATeIbHOCTH  C  HUCIIOJB30BAaHUEM  HM3MEPUTEIBHBIX  YCTPOWUCTB U
1a60paTOPHOro 00OPYAOBAHUS;

pemiatb pacy€THhIE 3aJaud C SBHO 3aJlaHHOM (U3UYECKON MOJENbIo,
UCIIONB3Yysl (PU3MUECKHE 3aKOHbl U TMPUHIIMIIBI, HA OCHOBE aHaIu3a YCJIOBUS
3a/1aud BbIOMpPATh (PU3UUYECKYI0 MOJIENb, BBIACTATh (PU3UUYECKUE BEIUYUHBI U
dbopmysbl, HEOOXOUMBIE ISl €€ pelleHUs], MPOBOAUTL PAcu€Thl U OLICHUBATh
PeaTbHOCTh MOJIYUYEHHOTO 3HAYeHUs (PU3HMUYECKON BEJTMYUHBI;

pemiaTth KaueCTBEHHBIE 3a/1a4u: BBICTpPauBaTh JIOTUYECKHU
HEMPOTHUBOPECUMBYIO IIEMIOYKY PACCYXKJACHUN C OMOPON Ha M3YyUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIONIB30BaTh  TPU  pelieHHd  y4yeOHBIX  3aJa4  COBPEMEHHBIC
WHOOPMAIIMOHHBIC  TEXHOJOTMH  JUIS MIOMCKa, CTPYKTYpHUPOBaHUSI,
UHTEpPOpEeTallMd W  TPEJCTaBICHUS y4eOHOW U HAYYHO-TIOMYJSIPHOM
uHQOpMalMKM, TIONYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHaJM3UPOBATH MOJy4aeMyI0 HHPOPMAIHIO;

OPUBOJIUTH TPUMEPHl BKJIaJa POCCHUUCKUX U 3apyOEKHBIX YUYEHBIX-
(Gu3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOIIEr0 MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3HKE B MOBCEIHEBHON KU3HU
Uil obecrieueHus 0€30MAacCHOCTH TpH  OOpalleHud ¢  npubopamMu |
TEXHUYECKUMU YCTPOUCTBAMH, JJII COXPAHEHHUSI 3I0POBbS U COOJIIOICHHS] HOPM
AKOJIOTMYECKOTO MOBEJICHUS B OKPYKaIOLIEH Cpelie;

paboTaTe B TpPYIIE C BBIIOJHEHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PAOOTy TPYIIIBI, PAlMOHAIBHO pACHpEeisaTh OOSI3aHHOCTH H
IJIAHUPOBATh  JAESATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJEeKBATHO
OLICHMBAaTh BKJAaJ  KaXJAOr0 M3 YYaCTHUKOB TpyNIbl B  pEUICHHUE
paccMaTpuBaeMoi IPOOIEMEL.

K xonmy o0yuenus B 11 kijiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Yy 00YHAIONTUXCSI YMEHUIA:

JEMOHCTPUPOBATH Ha TPUMEPAX POJIb U MECTO PU3UKH B (HOPMHUPOBAHUHU
COBPEMEHHOM HAay4YHOW KapTHHBI MHUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B IPAKTUYECKOW AEATEIBHOCTHU JIFOAEH, LEJTOCTHOCTh U €JUHCTBO
du3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHHUS W3YyYEHHBIX (DU3UIECKUX MOJICIICH:
TOYCUYHBIN BJICKTPUYECKUN 3apsj, JIyd CBE€Ta, TOYEYHBIM HMCTOYHUK CBETA,



snepHass MOJENbh aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO spa TMPU PEIICHUH
(puznueckux 3anay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECCh) U OOBICHATH HUX Ha
OCHOBE 3aKOHOB DJJICKTPOJWHAMUKH WM KBAaHTOBOW (DHU3UKH: SJIEKTpUYCCKas
MIPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEHCTBUS TOKa,
B3aMMOJICCTBHEC  MAarHWTOB, DJJICKTPOMArHUTHAs  WHIYKIUSA, JIEHCTBUC
MarHuTHOTO TIOJII Ha TIPOBOJHUK C TOKOM U JBFDKYIIHICS — 3aps,
AJICKTPOMArHUTHBIC KOJCOAHWS W BOJHBI, NMPSMOJMHEHHOE DPACIpPOCTPAHCHUE
CBETa, OTpaKEHHUE, MpejoMIIeHne, HHTepdepeHIs, TU(PpaKIys U MOIIPH3aIUs
CBeTa, nucnepcus cBeta, potodnekTpuueckuid apdext (hotorddekxt), cBeToBOE
JaBJeHUe, BO3HUKHOBEHHE JIMHEMYaTOro CHEeKTpa aToMa  BOAOPOJA,
€CTCCTBCHHAs U UCKYCCTBEHHAs PaJOaKTHBHOCTD;

OIKMCHIBATh M3yUYEHHBIC CBOWCTBA BEIICCTBA (JCKTPUUCCKUE, MATHUTHBIC,
ONTHYECKHE,  DJICKTPHUSCKYI  IMPOBOJMMOCTh  Pa3JIMYHBIX  Cpex) W
AJICKTPOMArHUTHBIC SIBJICHHS (ITPOIIECCHI), UCTONB3Ys (DM3NYCCKUE BETUUYMHBI:
ANEKTPUUECKHM 3apsijl, CUjla TOKA, HJIEKTPUUECKOE HAMPSIKEHUE, SICKTPUUECKOE
CONPOTHUBJICHHE, PAa3HOCTh IOTEHIMATOB, DSJIEKTPOJABIDKYIIAs Ccuila, paborta
TOKa, WHAYKIMS MarHUTHOTO Tmois, cuia Awmmnepa, cuia Jlopenia,
UHAYKTUBHOCTh KATYIIKH, DHEPTUsl SJIEKTPUYECKOTO W MATHUTHOTO TOJIEH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3aps U Cujia TOKa B
npolecce TapMOHMYECKHX — DJIEKTPOMArHUTHBIX — KosieOaHud, (OKyCcHOe
pPacCTOSIHME M ONTHYECKasi CUjia JIMH3bI, IPU OMUCAHUM MPABWIBHO TPAKTOBAThH
(bu3MUeCKHii CMBICT HUCIOJB3YyEMbIX BEJIHYMH, UX OOO3HAYEHHUS U €IUHUIIBI,
yKa3blBaTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BEIMYHMHY C
JIPYTHUMH BEJIMUYUHAMU,

ONMKCHIBATh W3YYCHHBbIC KBAHTOBBIC SBJICHUS M IMPOILECCHI, MCIOIB3YS
¢u3nyuecKkre BEIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, PHEPTUS M UMITYJIbC (POTOHA, MEpUOJa TOJIypacrmana, dHEPrus
CBS3M aTOMHBIX SIIep, NMPH OINKCAaHWU TPaBUIBHO TPAKTOBAaTh (PU3MUECKUIA
CMBICIT HCIIONB3YEMBIX BEIWYUH, WX OOO3HAUEHUS W €IUHHUIIBI, YKa3bIBaTb
dbopMyInbl, CBS3BIBAOIINME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJTUYMHAMHU, BBIUYUCIIATH 3HaUeHUE (PU3UIECKOIN BEITMUNHEI;

aHANMM3UPOBATh  (U3UYECKUE TPOIECCH W SBICHUSA, HCIOIB3YSA
¢u3nueckre 3aKOHbI W MPUHIUIIEL: 3aK0H OMa, 3aKOHBI MOCJIEI0BATEILHOTO U
MapaJjIeIbHOTO COCAMHEHHS TMPOBOJHHUKOB, 3akoH JDxoyns—Jlenma, 3akoH
ANEKTPOMArHUTHOW WHAYKIMH, 3aKOH MPSIMOJIMHEHHOTO pPacTpOCTPAHCHUS
CBETa, 3aKOHBI OTPAKCHHSI CBETA, 3aKOHBI TMPEIOMJICHUS CBETa, YpaBHEHUE
OiinireitHa s Gororddexra, 3aKOH COXpaHEHUsI SHEPTUH, 3aKOH COXPAHEHUS



UMITYJIbCA, 3aKOH COXPAHEHMsI AJIEKTPUUYECKOrO 3apsifia, 3aKOH COXpaHEHUSs
MacCOBOT0 YHCIa, TOCTyJAaThl bopa, 3aKoH paluoaKTUBHOIO pacnajaa, Ipu 3TOM
pa3nuyarh  CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTEeMaTUYECKOe
BBIPAYKEHUE U YCIIOBUS (IPaHUILIbI, 00JaCTH) MPUMEHUMOCTH;

OTPENENIATh HAMNpaBJCHUE BEKTOpa HWHAYKIMM MAarHUTHOTO  IOJS
MPOBOJHUKA C TOKOM, CHJIbI AMIepa 1 Cuiibl JIopeHna;

CTPOUTh M ONUCHIBaTh M300pa)KE€HUE, CO3/1aBAEMOE IJIOCKUM 3E€pKaJOM,
TOHKOMW JIMH30M;

BBITIOJIHSITh OKCIEPUMEHTBI IO MCCJIECNOBAHUI0 (U3UYECKUX SIBJICHUU U
IIPOIIECCOB C MCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX M3MEPEHHU: MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy W THUIOTE3y Yy4eOHOro OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHUS, MPOBOJAUTH OIBIT U
dbopMyIHpPOBATH BHIBOIBI;

OCYIIECTBJISITh TIPSIMbIE U KOCBEHHBIC M3MEpPEHUsI (YU3UUYECKUX BEJIMYHH,
Ipyu 5TOM BBIOMPATh ONTHUMANBHBIM CIMOCO0 HM3MEPEHHS M HCIOJb30BaTh
W3BECTHBIC METO/IbI OIEHKHU MOTPEITHOCTEW U3MEPECHUIA;

UCCJIEJIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM
OpSIMBIX W3MEPEHMI: MpPU ITOM KOHCTPYUPOBATh YCTaHOBKY, (HUKCHpPOBATH
PE3yNbTAThl OTYYEHHON 3aBUCUMOCTU (DU3MYECKUX BETUYUH B BHUJIE€ TAOJIUIl U
rpaduKoB, 1enaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEeI0BaHNUS;

coOmro1aTh NpaBmiia 0€30MacHOTO Tpyda MpU MPOBEACHUH HCCIEIOBAHUN
B paMKax y4eOHOro »KCIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOM
NESTENBbHOCTA  C  HWCIOJNB30BAaHUEM  H3MEPUTEIBHBIX  YCTPOUCTB U
1a00paTopHOro 000PYI0BAHUS;

pemars pacu€THbIE 3a7a4dl C SBHO 3aJIaHHON (PU3MUYECKON MOEbIo,
UCTIONB3Yys (PU3WYECKUE 3aKOHBI M TMPUHIMIIBI, HA OCHOBE aHajn3a YCIIOBUSA
3a/ladyu BBHIOMPATh (PU3WUYECKYIO MOJIENb, BBIACIATh (PU3MUYECKHE BEIMYHHBI U
dbopMyIbl, HEOOXOAUMBIEC JUTsl €€ PEIIeHUs, MTPOBOAUTH PACUETHl M OIEHUBATH
PEANbHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3UIECKON BEITMUNHBI;

pemarb KaueCTBEHHBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LEMIOYKY PACCYX IEHUU C OMOPOM HA M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIOJIB30BaTh ~ MPU  pEUlIeHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIE
WHOOPMAITMOHHBIE  TEXHOJOTUM  JIJIi  TIOWCKA, CTPYKTYpUPOBAHUS,
WHTEPNpPETallid W TPENCTaBIeHUS y4eOHOW ©  HAayYHO-TIOMYJISIPHOMN
uHDOpMaIK, TOJYYCHHOW W3 Ppa3lIUYHBIX HMCTOYHUKOB, KPUTHUYECKHU
aHAJM3UPOBATH MOJyYaeMyI0 HH(POPMAIUIO;



OOBSICHSITh TPUHIUIIBI JCHUCTBUS MAIlIUH, MPUOOPOB U TEXHUUECKUX
YCTPOMCTB, pa3ivyarh YCJIOBUA WX 0€30MacHOTO  HCIOJIb30BAaHUS B
MOBCETHEBHOM KHU3HU;

OPUBOAUTL MPUMEPHl BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, B OOBICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUpPa, B
Pa3BUTHE TEXHUKU U TEXHOJOTHIA;

UCIIOJIH30BaTh TEOPETUUYECKHUE 3HAHUS MO (DU3UKE B TTOBCETHEBHOM KU3HU
s obecrieueHus  0€30MAacHOCTH MpU  OOpallleHHuH ¢ Tnpudbopamu U
TEXHUYECKUMU YCTPONCTBAMH, JUISl COXPAHEHUS 3/I0POBbS U COOJIIOACHUS HOPM
AKOJIOTUYECKOTO TOBEJICHUSI B OKPY Kalolel cpefie;

paboTaTh B TpyMMe C BBIMIOJHEHUEM PA3JIUYHBIX COIMUAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYIIIBI, PAIMOHATLHO PACHPENeNaTh OOS3aHHOCTU U
IUIAHUPOBATh  JICSATEIBHOCTh B HECTAHJAPTHBIX CHUTYyallUsX, aJIeKBaTHO
OIICHWBAaTh BKJAJ  KaXJO0r0 W3 YYaCTHUKOB TPYNILI B  pelIeHUe
paccMaTtpuBaeMoi IPoOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O TIO3HAHUSA
bu6moreka [IOK
1.1 ) 2
. https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6moreka [IOK
22 Auraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7FALbF72
Utoro no pazueny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuorexa [IOK
3.1 9 1
TEOpUHU https://m.edsoo0.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEPMOHHAMHKH https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK



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

@da3oBbIe IEPEXOBI

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

Hroro no pazgeny 24
Pazgen 4. DJIEKTPOAUNHAMMUKA
bu6mmoreka [{OK
4.1 6) 10
fleKTpoctatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpUYECKUN TOK. ToKM 12 bubnuorexa [JOK
' B Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM nudpoBbIie
Ne i/ pasi Konrtpoiasbubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTHOoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuotexa [JOK
' WHTYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4eCcKUe U JIEKTPOMArHuTHBIC 9 1 bubnuoreka [IOK
' KOJIe0aHus https://m.edso0.ru/7f41c97¢c
29 MexaHn4ecKue U JIEKTPOMArHUTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Pazzea 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
OCHOBBI CIEIMATIBHOW TE€OpUU bubnuoreka [JOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 ONeMEHTHl KBAHTOBOM ONTUKU 6 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

bu6mmoreka [{OK
4.2 C 4
TPOCHHUE aTOMa https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 A 5
TOMHO® SIPO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 7 Et?[i?/l;lr?wfgsig 8/I§f41097c
Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 Et?[i?;;f;{:)grclﬁﬂlwk
Hroro mo pazgeny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTpoubnsbie | IlpakTHueckue
n/n Bcero H3yYeHusl oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
®du3uKa — Hayka O MPUPO/IE.
1 Hayunsie MeT(})[K bl HOSH:)HI/JIISI 1 bubmorera [JOK
i 8 06.09.2024 | https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEero MUpa
Ponb u mecto pusuku B
OPMHUPOBAHUHU COBPEMEHHOU
2 i)ap HOI;I KapTHHbI IVII)I/I a, B 1 Bubamorexa [JOK
yi p N pa, 09.09.2024 | https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON AeSITeTbHOCTH
monei
MexaHnueckoe OBUKECHHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 bubmuorexa [JOK
newkeHus. [lepememnienue, 13.09.2024 | https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
JIIBUOKEHUEC 16.09.2024 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE 1 bubnunoreka [JOK
JIBUKEHUE 20.09.2024 | https://m.edsoo.ru/ff0c372e

5 CBoOoiHOE MageHue. Y CKopeHue 1 bubnuoreka [JOK
CcBOOOIHOTO MaIcHUS 23.09.2024 | https://m.edsoo.ru/ff0c39cc

7 KpuBonuHeliHOE IBUKEHUE. 1 bubnuorexa [IOK



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

JIBMKEHHE MaTepUalbHOU TOYKU
10 OKPYKHOCTH

27.09.2024

https://m.edsoo.ru/ff0c3ada

[IpyuHIHAII OTHOCUTENIBHOCTH

bu6mmoreka [IOK

8 Pamunes. HHepuUH UIBHDIC CHOTEMET 30.09.2024 | https://m.edsoo.ru/ffoc3bed
otcyerta. [lepBblii 3akoH HproTOoHA
Macca tena. Cuina. [Tpunuun
9 CYIIEpIIO3HUIMH CWI. BTOpoU 3ak0H bubnuorexa [JOK
HeroTona amst MmarepuaibHON 04.10.2024 | https://m.edsoo.ru/ffOc3be8
TOYKH
10 Tperun 3akoH HeroToHa 1151 bu6moreka [IOK
MaTePHAITBLHBIX TOUYCK 07.10.2024 | https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOTO TSTOTEHHUS.
11 Cuna Tsoxectu. [lepBas Bubamorexa [JOK
11.10.2024 | https://m.edsoo.ru/ff0c3d00
KOCMUYecKasi CKOPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [JOK
Tena 14.10.2024 | https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunment
13 Tpenusi. Cuiia CONpOTUBIICHUS TTPU bubnuoreka [JOK
NIBUKEHUH TeJla B )KUAKOCTH WA 18.10.2024 | https://m.edsoo.ru/ffOc3f76
rase
[TocTynarensHoO€E U BpamaTeabHOE
JBIKEHHUE a0COJIFOTHO TBEPIOTO
14 tena. MomeHT cuiibl. [lneyo cuibl. bubmmorexa [JOK
B 21.10.2024 | https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECHSI TBEPIOTO
Tena
15 Nmnynsc MmaTepuanbHOU TOUKH, bubnuorexa LIOK
CHUCTEMBI MaTEPUAJIbHBIX TOYEK. 25.10.2024 | https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

Nmnynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCca. PeakTuBHOE IBU)KEHHE

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepHalIbHOW TOUKH. Teopema 00
W3MEHEHUH KHHETUYECKOW SHEPrHU

08.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenumansHas 3HEPTHUSL.
[ToTreHumanpHas SHEPTUs yIpyro
ne(OpMUPOBAHHOUN MPYKUHBI.
[TorenumansHast 3HEPTUS TENa
BOJIM3U MOBEPXHOCTH 3eMIIH

11.11.2024

bu6moteka [IOK
https://m.edsoo.ru/ff0c461a

18

IToTeHnmanbHBIC B
HEIOTEHITNANbHBIE CHIIBI. CBSI3h
paboTHl HEMOTEHITUATBHBIX CHIT C
H3MCHECHHEM MEXaHHYSCKON
SHEPIrUU CUCTEMBI TEN. 3aKOH
COXpPaHEHUS MEXAaHUYECKOH
SHEPruu

15.11.2024

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

19

JlaGopaTopHas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C H3MCHEHUEM
MEXaHUYECKOU SHEPTHH Tella Ha
MIPUMEpPE PACTSKCHUST PE3HHOBOTO
KIyTa»

18.11.2024

20

KonTpompHas paboTa no Teme
«Kunemaruka. Jlunamuka. 3aKkoHbI
COXpaHEHUsI B MEXaHUKE)

22.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO U
Teopur. BpOyHOBCKOE JBHKEHUE.

Aupdysust

25.11.2024

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

22

Xapakrep ABUKECHUS U

B3aUMOJEICTBHUS YaCTHI] BEIIECTBA.

Mopenu cTpoeHus ra3os.,
YKUJIKOCTEN U TBEPJIBIX Tl

29.11.2024

23

Macca monekyn. KonnuectBo
BemecTBa. [loctosiHHas ABoraapo

02.12.2024

24

TernmoBoe paBHOBECHE.
Temmepatypa u e€ u3mMepeHue.
[Ixana Temneparyp Llenbcus

06.12.2024

25

WUneansueiii raz B MKT. OcHOBHOE
ypaBuenue MKT

09.12.2024

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

26

AOcoroTHas TeMIiepaTypa Kak
Mepa CpelHEe KUHETUYECKOM
SHEPrUU JBIKEHUS MOJICKYII.
YpaBHenue Menpeneena-
Knaneiipona

13.12.2024

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

27

3akoH JlanbToHA. ["a30BbIE 3aKOHBI

16.12.2024

28

JlaGoparopnas pabora
«HccnenoBanue 3aBUCUMOCTH
MeXIy IapaMeTpaMu COCTOSHUS
pa3peKeHHOTO Ta3ay

20.12.2024

29

H3OHpOHCCCI>I B HACAJIbHOM ra3c€ u

bu6mmoreka [JOK



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

uX rpaduuecKoe MpeaCTaBICHIE 23.12.2024 | https://m.edsoo.ru/ff0c570e
Buyrpennssa sHeprus
TEPMOIMHAMUYECKOHW CUCTEMBI U

30 CHIOCOOBI € U3MEHCHHSI. bubmmoreka [JOK
KommuectBo TemnoTsl u padora. 27.12.2024 | https://m.edsoo.ru/ff0c5952
Buyrpennsa sHeprus
OJTHOATOMHOTO HEaTHHOTO raza

31 Buas Tenonepenaun bubnmorexa LOK

10.01.2025 | https://m.edsoo.ru/ff0c5c36

VY nenbHast TENI0EMKOCTh

32 BerniecTBa. KoanuecTBO TEMIOTHI bu6moreka [IOK
MIpH Terutonepeaade. AaunadaTHbIH 13.01.2025 | https://m.edsoo.ru/ff0c5¢36
npotecc

33 [TepBrIil 3aKOH TEPMOAMHAMUKHU U bubnuoreka [IOK
€ro MpUMEHEHHE K H30TpoIieccamM 17.01.2025 | https://m.edsoo.ru/ffOc5efc
Heob6patumocTs mporieccoB B

34 npupoie. Bropoii 3akoH bubmorexa HOK

20.01.2025 | https://m.edsoo.ru/ff0c6230

TEPMOIMHAMUKHU

35 [Tpuniun nevicteus u KII1/ bubnuoreka [JOK
TEIJIOBOM MAalllUHBI 24.01.2025 | https://m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KIT 97 01.2025

37 DKOJOTHYECKHUE MTPOOIEMbI
TEII0OHEPTreTUKU 31.01.2025

38 O6006maromui ypok bubnunoreka [JOK
«MonexkynspHas ¢pusuka. OCHOBBI 03.02.2025 | https://m.edsoo.ru/ff0c6938



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

KonTtponsHas pabota o Teme

bu6mmoreka [IOK

M .

39 «Monexynapuas pusura. OcHose! 07.02.2025 | https://m.edsoo.ru/ff0c6a50
TEPMOTHHAMUKI)

40 [TapooOpazoBaHye U KOHJICHCAIHSL. bubnuorexa [JOK
Vcnapenne u Kunenne 10.02.2025 | https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCUTEIbHAS

41 BJIQXKHOCTE Bo3ayxa. HaceImeHHbIi bubnmorexa LOK

ap yxa. = 14.02.2025 | https://m.edsoo.ru/ffOc64d8
it
Trepnoe teno. Kpucramnmueckue u
aMopdHEIe Teaa. AHU30TPONUA
42 CBOI/IIi((Ji")FB KPUCTAJIJIOB >KTI;Ip KH€e bubmorexa LOK
p ’ . 17.02.2025 | https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpEMEHHbBIE
MaTepHuabl
[TnaBneHne U KpuCTAUTM3AIUA.
43 V nenpHasg TEIUIOTA IJIABIIEHUS bubmmorexa LOK
a ’ 21.02.2025 | https://m.edsoo.ru/ff0c6708
CyOmmmariust
bu6mmoreka [JOK
44 \% 0
PABHEIHE TEMIOBOTo bajarca 24.02.2025 | https://m.edsoo.ru/ff0c6820
One el
45 9;??;2; 3J:1 s1. J{Ba Buza bubmorexa HOK
p P A 28.02.2025 | https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECCKUX 3apAI0B
[IpoBOAHMKH, AUIIEKTPUKH U

46 MIOJIYTIIPOBOJHUKH. 3aKOH bubnuoreka [IOK

COXpaHEHUs NEKTPUIECKOTO 03.03.2025 | https://m.edsoo.ru/ffOc6bcc

3apsiaa



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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47

B3aumonencTue 3apsa10B. 3aKOH
Kynona. Toueunbit’
NMEKTPUYECKUH 3apsi]

07.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6ced

48

Hanpsisk€HHOCTB EKTPUYECKOTro
nons. [IpuHnmn cyneprnosunuun
ANEKTpUYECKUX noseu. JInnun
HaIPsKEHHOCTH

10.03.2025

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6df2

49

PaboTa cui snexkTpocTaTHueckoro
noud. [lorerauuman. PazHocts
IIOTCHIINAJIOB

14.03.2025

bubmmoreka [{OK
https://m.edsoo.ru/ff0c6f00

50

[TpoBOAHWKYN W AWDIIEKTPUKH B
AIIEKTPOCTATUYECKOM TI0JIE.
JlysnexTpuueckas MpOHULIAEMOCTh

17.03.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0c7018

51

DnekTpoeMKocTh. KoHaeHncarop

21.03.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJICHCAaTOpa. DHeprus
3apsHKEHHOTO KOHJIEHCATopa

24.03.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas pabora "M3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa"

04.04.2025

54

[TpuHIMI 1ecTBUS U TPIMEHEHNE
KOHJICHCATOPOB, KOIMPOBAILHOTO
anmapara, CTpyHHOTO IPUHTEpA.
DneKkTpocTaTHuecKas 3alluTa.
3a3eMiIeHHE IEKTPONPUOOPOB

07.04.2025

55

DNEeKTPUYECKUN TOK, YCIIOBHSI €r0
cyuectBoBaHus. [IocTOSIHHBIN TOK.

11.04.2025



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lernu

56

[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COeTMHEHHE
poBOAHUKOB. JIabopaTtopHas
pabota «M3ydeHue cMermanHoro
COCIIMHEHUS PE3UCTOPOB)»

0.5

14.04.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa u MomHOCTH
AIEKTPUYECKOTO TOKa. 3aKOH
Jxoyna-Jlenna

18.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axod OMa U1t MOJITHOM
(3aMKHYTOM) AJIEKTPUUECKOU TICTIH.
KopoTkoe 3ambikanue.
JlabopaTtopHas pabota «3mepenne
OJIC uCTOYHMKA TOKA B €TO
BHYTPEHHETO COTPOTUBIICHUS

0.5

21.04.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAs MPOBOIUMOCTh
TBEPABIX METAJIOB. 3aBUCUMOCTD
COIIPOTUBJICHUS METAJIJIOB OT
TeMIEPATYPBHI.
CBepXnpoBOAUMOCTh

25.04.2025

60

DNEeKTPUUECKUH TOK B BaKyyMe.
CBoOHCTBA JIEKTPOHHBIX ITyYKOB

28.04.2025

61

[TonynpoBOAHUKH, UX COOCTBEHHAS
Y MIPUMECHAs MPOBOJAUMOCTb.
CowucTBa p—N-niepexoja.

05.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

[TonynpoBoAHUKOBBIE TPUOOPHI

DNEeKTpUYECKUU TOK B pacTBOpax U
pacIuIaBax >JICKTPOIUTOB.

bu6mmoreka [IOK

62 DNEKTPOTUTHICCKAS TUCCOITUAITHSI. 12.05.2025 | https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUH TOK B Ta3ax.

63 CamocToATENbHBIN 1 bubnuotexa [JOK
HECAMOCTOSTEIILHBINA Pa3psil. 16.05.2025 | https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DnexTpuyeckue npuOopsl U

64 YCTPOWCTBA U X ITPAKTUYECKOE bubnuoreka [IOK
npuMeHeHwue. [IpaBuna TeXHUKH 19.05.2025 | https://m.edsoo.ru/ff0c86fc
0€30MMacHOCTH

65 O6o0maromuii ypox bubnuoreka [IOK
«DJEKTPOTMHAMHKAY 23.05.2025 | https://m.edsoo.ru/ff0c88bhe
KonTtponbHas padoTa o teme
«9nekrpocraruka. [locTossHHBIN
anekTpuueckuii Tok. Toku B

66 Pa3IMYHBIX CPEaaX» bubmmorexa [TOK

. 26.05.2025 | https://m.edsoo.ru/ff0c8a8a
/Bcepoccuiickas mpoBepoYHast
paboTa npu IpoOBEICHUH Ha
OyMa)KHOM HOCHUTEJIE
PesepHblil ypok. KonTpoiabHas
67 pa6ol?ra 1o TZfde ’ bubmorexa HOK
28.05.2025 | https://m.edsoo.ru/ff0c8c56
"OnexTpoauHamuka'

68 PezepBHblit ypok. O0oOmaronmii bubnuorexa [IOK

ypok 1o reMaMm 10 knacca 30.05.2025 | https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero H3yYeHusl oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
ITocTostHHBIE MAarHUTEI U UX
B3auMoOJAelicTBHE. MarauTHoe
1 rnoJjie. BekTop MarHuTHON 1 bubmorexa LOK
’ p . 06.09.2024 | https://m.edsoo.ru/ff0c9778
WHIYKIUW. JIMHUY MarHUTHOM
WHTYKITHHA
MarauTHO€ 10Jie MPOBOIHUKA C
5 TokoM. OnbIT Dpcrena. 1 bubnuoreka [IOK
B3anmMoelicTBre MPOBOTHUKOB C 09.09.2024 | https://m.edsoo.ru/ff0c98fe
TOKOM
Jlabopartopnas padora «3yuenue
3 MarHIETHof")o noiﬂ KaT KI/Iy: 1 1 bubmmorexa TTOK
yi 13.09.2024 | https://m.edsoo.ru/ffOc98fe
TOKOM))
JleiicTBMe MarHuTHOTO IIOJISI Ha
MMPOBOJTHUK ¢ TOKOM. Cuita
4 Awmmnepa. JlabopatopHas pabota 1 1 bubnuoreka [JOK
«Hcenenosanue NelCTBUSA 16.09.2024 | https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM))
efCTBHE MAarHUTHOTO IO Ha
5 Z[131/1>1< TOCSI 3apsDKEHH 1 bubmorexa LIOK
g ymy p o 20.09.2024 | https://m.edsoo.ru/ff0c9df4
yactuily. Cuna Jlopenna. Pabora



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

cunbl JlopeHna

DNeKTpOMarHuTHasE WHYKITHSI.
IToTox BEKTOpa MarHUTHOMN
uaaykiuu. DJ1C uaAyKIun. 3akoH
3IEKTPOMArHUTHON MHIYKLIIMH
®dapanes

23.09.2024

JlabopaTtopHnast pabota
«HccnenoBanue SIBICHUS
3J'I€KTpOMaFHI/ITHOI\/'I HUHAYKOWUN

27.09.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIEHUE
camonnaykiuu. J1C
CaMOMHAYKIIMU. DHEPTUS
MAarHUTHOTO TMOJISl KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE TOJIe

30.09.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoicTBa U X
MIPUMEHEHHE: TOCTOSTHHBIE
MarHuThl, 3JIEKTPOMAarHuThI,
AJIEKTPOABUTaTENb, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS MeYb

04.10.2024

10

O6o06maromuit ypok «MaruutHoe
mmoJjie. DIeKTPOMarHuTHAS
WHTYKITHSI

07.10.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas paboTa mo Teme
«Mar»aurtHoe noiJe.
DneKTpOMarHuTHast MHIYKIIHS)

11.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBO6OI[HI>IC MCXaHHUYCCKUC

bu6mmoreka [JOK



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

Kosebanus. ['apMoHHUYECKHe
KosiebaHus. YpaBHEHHE
rapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

14.10.2024

https://m.edsoo.ru/ffOcaf06

13

JlaGoparopnas pabota
«MccnenoBanue 3aBUCUMOCTH
Tepuoa MaJibIX KoJieOaHu# rpy3a
Ha HUTH OT JUTHHBI HUTH U MacChl

rpy3a»

18.10.2024

14

KonebaTenbHbIW KOHTYP.
CB0OOIHBIC PJICKTPOMArHUTHBIC
KoJiIe0aHus B UI€aIbHOM
KoJIeOaTeIbHOM KOHTYDE.
AHAJIOTHS MEKy MEXaHUICCKUMHU
Y DJIEKTPOMAarHUTHBIMA
KOJIeOaHUIMHU

21.10.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHna. 3aKoH
COXPaHEHUS SHEPTUU B UJICATHHOM
KoJIe0aTeIbHOM KOHTYpE

25.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxarommux
KoJeOaHusx. BelHyKIeHHbIE
MeXaHUYEeCKHE KOoJieOaHus.
Pe3onanc. Beinyx1eHHbIE
ANIEKTPOMArHUTHBIC KOJICOaHMS

08.11.2024

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

17

IIepeMeHHBIN TOK.
CuHyconalbHbIU IEPEMEHHBIA
TOK. MOIITHOCTH IEPEMEHHOTO

11.11.2024

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



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

TOKa. AMIUIUTYTHOE U
JIEWCTBYIOLIEE 3HAYEHUE CHIIbI
TOKa U HalpsHKEHUS

18

Tpancdopmarop. [IponsBoactso,
nepeaaya u norpedieHue
ANEKTPUYECKOMN JHEPTUU

15.11.2024

19

Y CTpOUCTBO U MPAKTHUECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA MEPEMEHHOTO
TOKA, JIMHUH 3JIEeKTporiepeaad

18.11.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOU3BOJICTBE IEKTPOIHEPTHH.
KynpTypa ncnosb3oBaHus
3JIEKTPOIHEPTUHU B IOBCEIHEBHOW
KU3HU

22.11.2024

21

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHEHUS U
JuirHa BouiHbl. [lonepeunsie u
IIPOJIOJIbHBIE BOJTHBI

25.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CkopocThb 3ByKa. [ poMKoCcTh
3ByKa. Beicota Tona. TemOp 3Byka

29.11.2024

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

23

DNeKTpOMAarHUTHbIE BOJHBI, UX
CBOMCTBA U CKOpoCTh. [IIkana
3JEKTPOMArHUTHBIX BOJIH

02.12.2024

bubmuoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_II/IHbI paauoCBA3H U
TeaeBuaAcHUs. Pa3purtue CpCACTB

06.12.2024



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

cBaA3u. Pagnonokanusa

KonTtponsHas padora «Konebanus

bu6mmoreka [{OK

25
Y BOJIHBD» 09.12.2024 | https://m.edsoo.ru/ff0cc6f8
[IpsamonurHelHOe pacpoCTpaHEHHE
26 CBETa B OJJHOPOJIHOM Cpee. bubnuorexa [JOK
Toueunslit icrouHuK cBeta. Jlyd 13.12.2024 | https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxkenus ceta. [loctpoenne bubnrorexa LIOK
P . P 16.12.2024 | https://m.edsoo.ru/ffOcd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomnenne ceera. [TonHoe
28 BHYTPEHHEE OTpaKEHUE. bubnuoreka [JOK
[IpenenbHBIA yroa noJHOTO 20.12.2024 | https://m.edsoo.ru/ffOcd76
BHYTPEHHETO OTpPaKeHHUS
JlaGopaTopHnast pabota
29 «3mepenune nokazarens Bubmmorexa [JOK
P 23.12.2024 | https://m.edsoo.ru/ffOcd67a
MIPEIOMIICHHUS CTEKIIa»
JIunzel. [locTpoenue n3o0pakeHmiA
30 B JiuH3e. DopMmysia TOHKOH JIMH3BI bubmorexa HOK
P FOPMY ' 27.12.2024 | https://m.edsoo.ru/ffOcddle
VYBenu4eHue JuH3bI
JlaGoparopnas pabora
31 «I/IccnenOBaIiHe CBOIICTB 10.01.2025
M300paKeHU B INH3AX)
Hucnepcus cera. CoxxHbIN
39 coctaB Oenoro ceta. L[Ber.
JlaGopaTopHas pabora 13.01.2025

«Ha6J’IIO,Z[eHI/IC JAUCTICPCUU CBCTa»



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

WuTepdepenius ceera.

33 Judpakmaus cBera. bubmmorexa [HOK
) 17.01.2025 | https://m.edsoo.ru/ffOced22
Hudpaxuonnas pemeérka

34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Monsipu3anus cBeTa 20.01.2025 | https://m.edsoo.ru/ffOcf02e
OnTryeckue NpuodOpsI U

35 YCTPOWCTBA M YCIOBHS UX 94.01.2025
0€30MacHOTO NPUMEHEHUS
I'paHUIBI MPUMEHHUMOCTH

36 KJIACCHYECKOW MEXAHUKH. bubnuoreka [JOK
[TocTynatel crienUaTbHOW TEOPHU 27.01.2025 | https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH

37 OJIHOBPEMEHHOCTH. 3aMe/IJICHNe bubmmorexa TOK

31.01.2025 | https://m.edsoo.ru/ffOcfa42
BpEMEHH U COKpaIlleHUE ITTHHBI
DHEPrusi ¥ UMITYJIbC

38 PENATUBUCTCKOW YacTullbl. CBA3b bubnuoreka [JOK
MaCChI C SJHEPTUEH U UMITYJIbCOM. 03.02.2025 | https://m.edsoo.ru/ffOcfc68
DHeprus NoKos
KontponbHas padoTa «OnrTuka.

39 OCHOBBI cieMAIBHOW TEOpUHU Eubmorexa HOK

07.02.2025 | https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH»

40 ®otonbl. opmyna [lnanka. bubnuorexa [IOK
DOHeprus U UMIyJIbC POTOHA 10.02.2025 | https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIENOBAHNE

41 (pOT(I)Ja(b(peKTa. OHBII[TBI A T. bubmorexa LIOK

14.02.2025 | https://m.edsoo.ru/ffOcffc4

CromneroBa



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

3akonbl poTodhdekra. YpaBHEHUE

. - bu6mmoreka [{OK
42 wireria s poroddpexa. 17.02.2025 https://m.edSO(])_.I ru/ff0do15e
«Kpacnas rpanuna» poroaddexra
JaBnenne cBera. OnwiThe [1. H.
43 JlebeneBa. XuMuuecKkoe JCHCTBHE bubmorera [JOK
21.02.2025 | https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckne ycTpoicTsa u
44 MPAKTUYECKOE MPUMEHEHHUE:
dboToreMeHT, (OTOIATIHK, 24.02.2025
CoJIHeUHas OaTapesi, CBETOIUO/]
45 Pemenue 3amad mo reme bu6moreka [IOK
«I7eMEHTBI KBAHTOBOM OTITUKI 28.02.2025 | https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. ONBITE
46 Pezepdopna o paccesnuro a- bubnuoreka [IOK
yacTull. [lmanerapuas Moenb 03.03.2025 | https://m.edsoo.ru/ff0d091a
aToMa
bu6mmoreka [JOK
41 Hoctynaret bopa 07.03.2025 | https://m.edsoo.ru/ff0dOafa
N3nydenue u norjomnieHme
48 (hOTOHOB MpHU MEPEX0JIe aTOMa C bubnuoreka [JOK
OJIHOTO YPOBHSI SHEPTUu Ha 10.03.2025 | https://m.edsoo.ru/ffOdOafa
nOpyroit. Bupl ciekTpoB
BoaHOBBIE CBOMCTBA YaCTHII.
Bounsl ne bpouTs.
49 KopnyckynsapHO-BOIHOBOW Bubmmorexa LIOK
14.03.2025 | https://m.edsoo.ru/ff0d0ca8

Ayallu3M. CnoHTaHHOE U
BBIHY>KACHHOC U3JTYUCHUC



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PATUOAKTUBHOCTH.
OmnpiTel Pesepdopaa mo
OIIPE/ICIICHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYUCHUS

17.03.2025

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CporictBa anbda-, 6era-, raMmma-
n3iy4eHus. BiausHue
PaJIMOAaKTUBHOCTH HA )KUBBIC
OpTraHU3MBI

21.03.2025

52

OTKphITHE IPOTOHA Y HEUTPOHA.
N3otombl. Anbda-pacma.
DIEKTPOHHBIN U IO3UTPOHHBIN
Oera-pacniaj. ["'aMma-u3nydeHue

24.03.2025

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

53

DHeprus CBA3M HyKJIOHOB B Sipe.
SnepHbie peakuuu. AnepHbIH
peakrtop. [IpoGnemsr,
MIEPCTIEKTUBBI, IKOJIOTUYECKUE
ACMEKThI AIEPHOU IHEPTETUKHI

04.04.2025

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

54

DNIeMEHTapHBIE YACTULIBI.
OTKpbITHE TO3UTPOHA. METO b1
HaOJIOJICHUS ¥ pEeruCcTpaliu
3NeMEeHTapHbIX yactull. Kpyriblii
ctos1 «OyHaMeHTaIbHbIE
B3auMoOJeucTBUA. EAnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

07.04.2025

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

55

Oranel pa3BUTHS aCTPOHOMMH.
IIpuknagHoe u
MHPOBO33PEHYECKOE 3HAYECHUE

11.04.2025



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

acTpoHoMuHU. Bun 3B€31H0TO HEbA.
Co3zBe3nusi, apKue 3BE3/bl,
TUTAHETHI, UX BHIUMOE JIBHKCHHE.
ConneuHas cucrema

56

Counne. CosiHeYHast aKTUBHOCTb.
Wcrtounuk sneprun CosHua u
3BE3]T

14.04.2025

57

3BE3/bI, UX OCHOBHbIE
XapaKTePUCTUKH. 3BE3/IbI IIIaBHOW
MOCJIEI0OBATEIbHOCTU. BHYTpeHHEee
cTpoeHnue 38€311. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHIUT
u >Bostrornu CoJiHIIa U 3BE3]

18.04.2025

58

Mineunbin [Iyte — Hama
lNamakTtuka. [lonoxxenue n
newxkenne ComHna B ['amakTuke.
lNanaxktuku. YeépHbie ABIPHI B AlIpax
raJlakTUK

21.04.2025

59

Bcenennas. Pa3s0Oeranue rajakTHK.
Teopust bosbiioro B3peIBa.
PenukToBOe u3nydyeHue.
MeraranakTuka

25.04.2025

60

Hepemennsie npo0iembl
aCTPOHOMHUU

28.04.2025

61

KonTposnpHast paboTa «1eMeHThI
aCTPOHOMMH U acTPO(UIUKI

05.05.2025

62

O6o6maromuit ypok. Ponb Gpusuku




Y aCTPOHOMMH B 3KOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMATIbHOM B
ITHYECKOH cdepax NesTeIIbHOCTH
YyernoBeKa

12.05.2025

63

O6o06marmuii ypok. Pois 1 Mecto
(U3HUKHN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOUN KapTUHE
MUpa

16.05.2025

64

O6o06matromuii ypok. Pois
¢buznueckoil Teopuu B
(hopMHUpPOBaHUHU MTPEICTABICHHM O
¢buznyeckoil kKapTuHe MUpa

19.05.2025

65

O6o06matromuii ypok. Mecto
(bU3NIeCKOl KapTUHBI MHpPa B
001IeM psi;Ty COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJCTABICHHUIA O IPUPOIC

23.05.2025

66

Pe3epBHbIil ypok. MarHuTHOE
noJie. DJIeKTpOMarHuTHas
UHIYKLINS

26.05.2025

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopun
OTHOCHUTEIILHOCTH

27.05.2025

68

Pesepnsniii ypok. KBanroBas
¢u3uka. DeMeHTbl ACTPOHOMUH U
acTpou3uKH

29.05.2025

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



https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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