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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAaHUS U
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIE MTPOrPaMMbl 1 METOJAMYECKUX PEKOMEHJAlUN MpU peau3aiuu
0o0pa3oBaTeNbHBIX  MPOrPAMM  €CTECTBEHHOHAYYHOW W  TEXHOJOTHYECKOU
HaIlpaBJIeHHOCTEW MO (PU3UKE C KCIOIb30BaHUEM O0OpyIoBaHus LeHTpa «Touka
pocTay.

CopnepkaHue mporpaMMmbl 10 (PU3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHnu ux ¢u3uke Ha 0a30BOM YPOBHE HA OCHOBE CUCTEMHO-ACSATEIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBercTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OoOy4eHHs, a TaKXKE YUYUTHIBAET HEOOXOJMMOCTb PEAU3AlNU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH IpeameTraMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PU3HKU HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl, TUIAHUPYEMBI€ PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKU: JIUIYHOCTHBHIE,
MeTarnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma mo Qpu3MKe BKIIOUYALT:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHMS Kypca (PU3MKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTaThI 10 T'0J1aM O0yUYEHUS;

e cojepkaHue ydeOHOTO mpenaMera « Pu3nkay 1o rojgam oOy4eHHs.

®du3rka Kak Hayka O HamOoJjiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIas B
KauecTBe y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:xaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUUIS €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIBKY (PU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3myeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHHE M aKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep MW pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTHUKU, TPAHCIOPTA, OCBOCHUS
KOCMOCAQ, TOJIYYEHHUsS] HOBBIX MATEPHAIIOB C 3aJaHHBIMU CBOWCTBAMU M JIPYTHX.
N3yuenne ¢Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpMUpOBaHME €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydYarommxcs, B (HOPMUPOBAHHE yMEHUN TPUMEHSTh
Hay4YHBIN METOJI MO3HAHUS MPU BBHIMOJHEHUH UMHU YYEOHBIX UCCIIEOBAHUM.



B ocHOBy kypca ¢u3WKu s ypOBHS CpeaHEro oOmiero oOpa3oBaHUS
MOJIOKEH PAI HUACH, KOTOpPble MOXKHO paccMaTpuBaTh KaK TMPHUHIIUIBI €T0
MOCTPOCHHUSI.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypcC SBISIETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJICPKUT MaTepuai U3 BCEX pa3/eioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHOMN (DU3UKH.

Hoes eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeanosiaraéT HCIOJIb30BAHHE
T'YMaHUTAPHOTO TMOTCHIMANa (PU3NYECKONH HAyKH, OCMBICICHUE CBS3H Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoess npuxnaomnoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPIIIOKCHUN
W3YUYCHHBIX TEOPHUM U 3aKOHOB.

Hoes oxonocuzayuu peamuszyercs TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlep KaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJIOTHH, a TaKXe OOCYXICHHS
po6JieM paloOHAIBHOTO MPUPOIOTIONIH30BAHMS U HKOJIOTHYECKOM 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBISIOTCS (U3uUecKkue Teopuu ((hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHITMIIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, I OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA W
MPOIIECCOB).

CUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (DM3UKU pPean3yeTcsl MPexke
BCEro 3a CYET OpPraHU3alUU SKCIIEPUMEHTAIBHON AESITETFHOCTH OOYYaroIIMXCs.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANIBHBIX KPaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TporpamMme mo (u3uke oObEeTUHEHBI B OOIIMI CIHCOK YYECHUYECKUX
MpaKTUYeCKux padoT. BrifeneHne B yka3aHHOM MepedyHe 1abopaTopHBIX pador,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIICCTBIIICTCS yYaCTHHUKAMHU
o0pa3oBaTeILHOTO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAHUS U
ocHameHuss kaOmHera Qusuku. Ilpm »>ToM obOecrmieumBaeTcs  OBIAJICHHUC
OOyYaroIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE HW3MEPEHUsS, HUCCIICIOBAHUS
3aBUCUMOCTEN (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.



bonbimoe BHUMaHWE YAENSETCA PEIICHUI0 PAaCUETHBIX W KAaYECTBEHHBIX
3agad. [lpu 3TOM 175 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33JaYd C SIBHO
3aJJaHHON (PU3MUECKON MOJIENBIO, TO3BOJIAIONINE TPUMEHSTh H3yUYEeHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOT0 paszjena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/JaHUs HA
OOBSICHEHHE TPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MpPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECIeUYeHHI0 YyuyeOHOro mpolecca 0a30BbIi ypOBEHb Kypca
(GbU3MKN HA YPOBHE CPEAHErO OOIIEro 00pa30BaHMs JOJKEH U3y4aThCs B YCIOBUSIX
IpPEeIMETHOr0 KaOWHeTa (M3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHere (PU3MKU JOKHO OBITH
HE00X0aMMOe J1abopaTopHOE OO0OpYAOBAaHHME JJIA BBIMOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (Pu3uKe yYeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy1oBaHUE.

JleMoHCTpalluoOHHOE  00OpyJ0BaHHE (DOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JAEMOHCTpAlui s
UCCJICMOBAHMSI  M3Y4YaeMbIX  SBJIEHUH W  MPOIECCOB, OMIUPHUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe 00OpymOBaHME JII YUYEHHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydJammmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOpHOTO OOOPYIOBAHUSL JOJKHBI OBITh MOCTPOEHBI Ha KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMH TIEJIIMH U3y4EHUS] PU3UKHU B 00IIeM 00pa30BaHUU SBJISTFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEMJICHHS OOYYarOMIMXCS K HayIHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HMHTCIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (popMUpOBaHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanne yMeHUW OOBSCHATH SBICHUSA C HCIOJIB30BAHHEM
bu3MYeCcKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.



JlocTrxeHne 3TUX Lenei 00ecrednBaeTCsl pelIeHUeM CIEIyIOMNUX 3a7ad B
nporecce u3yueHus Kypca (U3NKH Ha yPOBHE CPEHET0 0011Iero oopa3oBaHus:

e TmpuoOOpeTeHWe  CHUCTEeMBI  3HaHMH 00  oO0mmx  (U3MIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OObsICHEHUS (PU3MYECKUX SBICHUU B MpUPOAEC U IS TNPUHATHUSA
MPAKTUYECKUX PEIICHUN B MMOBCETHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB pELIECHUS Pa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
dusznyeckoil Monenbplo, 3aJay, MOJAPa3yMEBAIONIMX CaMOCTOATEIHHOE
co3anre GU3NYECKON MOJEIH, aICKBAaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPHUHIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPY’KAIOLIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEFHOTO TUTAHUPOBAHMS W TPOBEACHUS
bu3nYECKUX SKCIEPUMEHTOB, aHAlW3a W HMHTEpHpeTanuu uHpopmammu,
OIIpE/IEeNICHUS IOCTOBEPHOCTHU MOJyUYEHHOTO PE3yJIbTara;

e CO3JaHME YCIIOBUHM JJI Pa3BUTUSI YMEHHMM MPOEKTHO-UCCIIEI0BATEIbCKOMH,
TBOPYECKOU IEATENBHOCTH.

Ha usyuenune ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

10 kmacc: mabopaTopHBIX paboT — 3 ypoKa; KOHTPOJIBHBIX padOT — 6 YPOKOB.

11 knacc: mabopaTopHbIX padboOT — 7 YPOKOB; KOHTPOJBHBIX paboT — 4 ypoka.

N3MeHeHO KOJIMYECTBO YacoB Mo pazaenaM B 10 kiiacce 1o CpaBHEHHUIO €
®OIT COO no ¢pusuke.

be3 namenenus ocranucek pasnaes Nel, pezepBHOe Bpems.

Pazmen Ne2 — 20 ypoxos,;

Pa3znen Ne3 — 22 ypoka;

Paznen Ne4 — 22 ypoka.

OO11ee KOJIMYECTBO YPOKOB — 68.

[Ipennaraemsiii B @OIT COO no gusuke nepedeHsb J1a0OpaTOPHBIX padOT U

OIBITOB HOCUT PEKOMEHJIATEIBHBIA XapakTep, Mod3toMy B naHHou PII mepeyeHs
7a00paTopHbIX pabOT ¥ ONBITOB ONpeAeNEéH C YYETOM HWHAUBUAYAIbHBIX
O0COOEHHOCTEW O0O0YyYalomKUXCsl, UMEIOMIErocsi O0OpyJOBaHUS, B TOM YHCIE C
UCITIOJIb30BaHUEM 000pyA0BaHUs LeHTpa « Touka pocTay, UCMOJIb3yEeMbIX B IIKOJIE
y4eOHHUKOB, CIHCKA DJKCIEPUMEHTANbHBIX 33JaHul, MpeyiaraéMblX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOT0 3K3aMeHa Mo (U3HKE.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrO
Mupa. Posib 53KcepuMeHTa W TEOPUHM B MPOILECCEe TMO3HAHUSA IMPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpMUPOBAHWU COBPEMEHHON HAayYHON KapTHUHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH W MepeMelICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETa, WILTIOCTpAIUs KMHEMAaTUUECKUX XapaKTEPUCTUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHSL.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPrus YIPYTro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTECHIIMAIBHBIX CHUJI C M3MEHECHHUEM MEXaHUYECKON JHEPruM CHUCTEMBI Tell.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie padonvl

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3znen 3. MoJsiekyasipHas puU3MKa 4 TEPMOJUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysua. Xapaktep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUH HACaNbHOrO ra3za. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e C MOCTOSSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA M MPAKTHYECKOE TPHUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHom mporecce. I[lepBhlii 3aKOH TEPMOJIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamuHax. Kod(p@UIMEeHT MoiIe3HOro
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnpiT mo anauabaTHOMYy pAacIIMPEHUI0 BoO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATES BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoowl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmieHHbId map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucrammmyeckue u amop@Hbie Teraa. AHU3OTPOIHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUcTajuIM3anus. Y aejibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHUaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, TUAIEKTPUKU W TOIYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKUA 3apsij.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3iieKTpuyeckoro mnois. IIpuHiun



CYNEPIIO3ULIUH JJIEKTPUUECKUX MNoJied. JIMHUM HanpsyKEHHOCTH 3JIEKTPUUYECKOTO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHIEHCATopa.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI IEUCTBUSA DIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOBUXKYILAsI CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

OneKkTpoHHAass  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAMMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHKOBBIE TPUOOPHI.

ONeKTpuYecKnuidi TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJIHUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOUYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHbIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIPOTHBIICHHS LHJIWMHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runoresa, (punuueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABUKEHUE B XKUBOU npupoje, nuddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCIIE HAHOMAaTEpHalOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMaZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX TMOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUH TO0JI MOCTOSHHBIX MAarHUTOB.

MarnutHoe 10JIe TpPOBOJHMKA C TOKOM. KapThHa JWMHUKW WHIYKIAA
MAarHMTHOTO TIOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuina JlopeHua, €€ MOyJib U HarnpaBjieHUE. JIBUKEHHE 3apsSyKEHHON YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
MHAYKUAHW. OJIEKTPOABIKYIAS CWia WHAYKIUW. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe »ieKkTpuyeckoe ToJsie. DJIEKTPOJBIKYIAs CUJa HHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOUHTYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU 3SJIEMEHTapHBIX
YaCTUIl, UHIYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUM MHAYKIMY MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3zgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue HEpruu Ipu rapMOHUUECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYEeCKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATTHHOM KOJIe0aTEeTbHOM KOHTYPE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
AHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUYECKHUMN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb THHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBS3U U TENIEBUICHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHu4ecKue YCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmroienue cBsS3UM T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW HU
Y4aCTOTON KOJeOaHMIA.



UccnenoBanre  CBOMCTB  BJEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHUE,
nperoMIIeHUE, MONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTehb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparome U pacceuBaroiiue JuH3bL. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bI. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBusi HabOMOIEHUS MaKCUMyMOB M MHUHUMYMOB B UHTEp(hEpEHIIMOHHOU
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M NPAKTUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpBkI.

[TommHOE BHYTpEHHEE OTpakeHue. Moienb CBETOBOA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune naTepdepeHIIy CBETA.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toydyenue ciekTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3mepeHue nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeHAJIBHOM TEOPHU OTHOCHUTEIbLHOCTH

['panunpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpALCHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHS
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3Heprun GOTOHA C €T0 YaCTOTON. DHEPrust
U UMITYJIbC (POTOHA.

OTtkpoiThe u ucciegopanue porodPpdexra. OnbiTel A. I'. CroneroBa. 3aKoHbI
dotorpdexra. YpaBuenue OuHmTeitHa s hoToddpdexra. «KpacHas rpanuiiay
dboToaddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPaKTHUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHuio 0 -4acTHII.
IlmanerapHas Mmogmens aroMma. lloctynatel bopa. M3nydyenue u morjomieHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEU SHEPrUu aToMa BOJIOPO/Ia.

BousiHOBBIE cBOViCcTBa yacTull. Bosnbl ne bpoiisa. KopryckynspHO-BOJIHOBOM
Ty ali3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
paavoakTUBHOTO u3iydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bimstnue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. JleneHue u CUHTE3 sIEp.
SAnepnwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxkcnepumenm, nabopamopsvie pabomoi
HccnenoBanre TpEKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHUE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHIIA@ U 3BE3.
3BE3AbI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCIEIOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCMOJIB30BAHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢u3uku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HON KapTHHE MHPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
(bu3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsieTCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTEMAaTHKH,
OMOJOrMU, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peuieHHWE CHCTEMbl YpPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
oTIpeJIeICHHE TUIOMIAIN TIIOCKUX (PUTYp U 00bhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpojie, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIUYECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozcus: JMHUM DJIEKTPOIIEpenad, IEeHEpaTop IIEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «®Pu3nMka» HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBanusi (0a30BBI YPOBEHB) C HCIOJB30BAaHMEM OOOPYIOBAaHUS IIEHTpA
«Touka pocTa» HOMKHO OOECIEUUTHh JIOCTHKEHHE CIIEAYIOIUX JHUYHOCTHBIX,
MeETaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHsS yueOHOTO TpenMeTa «Dusmka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarONUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOESXKICHHUH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHUE >KH3HEHHOTO
OTIBITA M OTIBITA JESATEILHOCTH B IPOIIECCE PeaM3aIlii OCHOBHBIX HaIpPaBJICHHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOINEUYETIOBEUCCKMX TYMAaHUCTHUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEIbHOCTh B MHTEpEcaxX Tpa)kIaHCKOTO
oOIIecTBa, y4acTBOBATh B CAaMOYIIPABJICHUH B 00pa30BaTEILHON OpPTaHU3aIiY;

yMEHHUE B3aUMOJICHCTBOBATH C COITMATLHBIMU HHCTUTYTAMH B COOTBETCTBUH C
X QYHKITUSIMH 1 Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN M BOJIOHTEPCKOM NIEATETLHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMU HUJIECHTUYHOCTH,
NaTPUOTHU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JIMYHOTO BKJIaJa B TIOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsl SCTETUKY HAY4YHOT'O TBOPYECTBA,
npucyIero Gpusnueckoi Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOLIEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATEIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE el cTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISIT  3aKOHOMEPHOCTM M IMPOTUBOPEUYUS B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU TOCIIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIQJICTh HAYYHOW TEPMHUHOJOTHEH, KIIFOYEBBIMU MOHATUSIMU M METOJAMH
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IMO3HAHUS,;

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBIABJIATh TPUYHMHHO-CJCACTBEHHBIC CBS3M U aKTyaJIU3UpOBaTh 3ajady,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATH MX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
JKM3HEICITEIIBHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJIeTh HAaBBIKAMHM TOJYyYCHHUS WH(POpMaIMKM (PU3HMYECKOTO COACPKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEp)KaHHS B Pa3IM4YHBIX (Gopmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOH
NESITEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M WHAWBUIYaTbHOM
padoThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXkJJ0T0O WieHa KOJJICKTHBA,;

OpUHUMATh LEIHM  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUS TO €€ MOCTMXKEHHUIO: COCTABIIATH IUIAH JIEHCTBUI,
pacmpenenartb poid ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIATh pE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YacTHHMKAa KOMaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TO3UIMH HOBH3HBHI,
OPUTHHATBHOCTH, MPAKTUYECKOIN 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSATENLHO OCYIIECTBJISTh MO3HABATEIBHYIO JIEATEILHOCTh B O0JACTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3aJ1a4, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHU;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacuupsATh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pyAUIMH B 001acTH
(GbU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIUsIM, BHOCHUTb KOPPEKTHUBBI B NESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BJIaJICTh ~ HaBBIKAMU  TIO3HABATEIBLHOM  peduiekcuM  KakK  OCO3HAHHUS
COBEPIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUIM;



UCITOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyalliH, BEIOOpa BEPHOTO
pEIICHMST;

yMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEMICHUS TO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYrUX HA OMIHOKH.

B mpouecce qocTKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYaroUIUXcCs
COBEpUIEHCTBYETCS HYMOIIMOHATBHBIN WHTEJIEKT, MpeANoararonuii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHON C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO e U
yCcrexy, ONTHMHU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IPYyTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApPTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCINICH:
MaTepualibHas TOYKa, MHEepIUAJIbHAS CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPAOE TEJO,
WJICAIBHBIN Ta3, MOJEIIH CTPOCHUS Ia30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a1ad;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIKEHUE, CBOOOJHOE TMaJeHue TeJ, IABUKEHUE M0 OKPYKHOCTH, WHEpIUS,
B3aumojelicTeue Ten, 1uddysus, OpOyHOBCKOE IBIKEHHE, CTPOSHUE KU JIKOCTEN
¥ TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPH HAarpeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHHE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHE JABJICHUS T'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCyZle, CBSI3b MEXKIYy I[apaMeTpaMu COCTOSIHMSA Ta3a B HM30MPOlieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (DU3UYECKHE BEIWYUHBI:
KOOpAWHATa, MyTh, MEpPEMElIeHHue, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTCHUHUAIbHAS SHEPIrusl, MEXaHUYeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHMS M €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMUMHY C JAPYTUMU
BEJIMYMHAMU;

ONMUCHIBATh H3YUYECHHBIE TEIJIOBBIE CBOMCTBA TEN WM TEIUIOBBIE SIBIICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYUHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi PHEPTysl XaOTUYECKOTO JBIKCHUS MOJICKYJ, CpeAHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padoTa rasa,
KOO (PHUIIMEHT TMOJEe3HOTO JAEUCTBHUS TEIUIOBOTO JBHUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUN CMBICT HCHOJIB3YEMbIX BEIWYUH, HX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAuTh (GOPMYJIbl, CBSA3BIBAIONIUE JTAHHYIO
(bU3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3yYEHHBIC AICKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYECKUE
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
MpU  OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAYCHMsS] W EJWHUIIBI, YKa3biBaTh (hOPMYJIbI, CBSI3BIBAIOIINE
JTaHHYIO0 (U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHAM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIB3YsS (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXPaHEHUs] MEXAaHMYECKOW DHEPruM, 3aKOH COXPAHEHUS UMITYJIbCa,
MPUHIUN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOINPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJI C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUUECKOro 3apsija, 3akoH KyloHa, mpu 3TOM pas3idyaTh CIOBECHYIO



(GOpMyYIUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUA MAIMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN, MPU STOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
bopMyIMpPOBATH BHIBO/IBI,

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHMUIA;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (U3MUYECKUMH  BEJIMYMHAMH  C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(buKcUpoBaTh pe3yJIbTaThl TMOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIUYHMH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI [0 PE3YIbTaTaM UCCIICIOBAHUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTro OKCIEpPUMEHTa, Y4eOHO-UCCIIENOBATEILCKOW U IMPOCKTHOM
JEATEIIBHOCTH C HUCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB W J1aOOPaTOPHOTO
o0opyIoBaHUS;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBHS 3aJ1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMbIC JJisl €€ pEelIeHHs], MPOBOJUTh PACUEThl U OLICHUBATH PEaTbHOCTH
MOJIYYE€HHOT0 3HaueHUsI GU3NIECKON BEJIMUUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTMUYECKU HENPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHHI C OMOpOM Ha HM3YyYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJB30BaTh  TMPU  pPEIICHWH  y4eOHBIX  3ajJad  COBPEMECHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMyt0 HHHOPMAIIHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HaAyKU, OOBSCHEHHE IMPOIECCOB OKPYKAIOIIErO0 MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MPU OOpAIIEHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPOWCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B TIpyNNe C BBINOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh PalbOTy TPYIIBI, pPalMOHAILHO pacHpeAcisiTh OO0S3aHHOCTU H
IJIAHUPOBATh JACATECIHHOCTh B HECTAHAAPTHBIX CUTYyalUaX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB T'PYIINbBI B PEHICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUSI H3YUYEHHBIX (UBMUECKUX MOJIETICH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU pPeIlIeHUU (HU3UIECKUX
3a/1ay;

pacro3HaBath (GU3HUYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aHMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIXKYIIUUCS 3apsifi, AJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE PAacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJIOPOJla, €CTECTBEHHass U HMCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMKUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUUYECKYI0  IMPOBOJUMOCTb  pPAa3IUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ys (PU3HUYECKUE BEIIUYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIAA CHUJIa, padoTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPUOJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUECKHMA
CMBIC]I HCIIOJNB3YEMBIX BEJIMYUH, WX O0O3HAUCHUS W €IWHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIWYUHY C JAPYTHEMH
BEJIMYMHAMU;



OMUCHIBATh HW3YUYECHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPHOJ] OTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTNE JIAaHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIISIT 3HAUEHUE (PU3UUECKOIN BETUUUHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHia, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKINH, 3aKOH TPSMOJUHEUHOTO PacIpOCTpaHEHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUHU, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucCia, mocryiartel bopa,
3aKOH PaIMOAKTHUBHOIO pacnajia, Mpyu 3TOM pasjinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBHUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENIATh HAMIPABICHUE BEKTOPA UHIYKIIMH MarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, CuJIbl Amnepa u cuibl JIopeHna;

CTPOMTh U OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmympoBaTh TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyJIMpPOBATH BHIBOJIHI,

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN N3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, AenaTh BEIBOABI IO pe3yJbTaTaM UCCIIEIOBAHMS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOU
JEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBUS 3aJla4u



BBIOMpaTh (PU3UUECKYIO MOJECIb, BBIACIATh (DU3UYCCKHE BEITUYHHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACYEThl M OLCHUBATH PEATBHOCTH
MIOJTyYEHHOTO 3HAYCHHUS (DU3MUCCKON BEITMUUHBL,

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATH JIOTHUYECKU HEPOTUBOPEUHBYIO
IIETMIOYKY PAaCCYyXJICHUI C OMOpOW HAa WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  TMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU JUIS MTOMCKA, CTPYKTYPUPOBAHHS, HHTEPIPETAIH
U TPEJICTABJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOM WH(POPMAIIUH, TTOTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOTy4aeMyH0 HH()OPMAIIHIO;

OOBSCHATh TPHWHIMIIBI JICHCTBUS MAaIllMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMdyaTh YCIOBHS WX O€30MaCHOTO UCIOJIb30BAaHUS B IOBCETHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOC)KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIIECCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B IMOBCCIHECBHOW JKU3HU
I obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TpYIIE C BBIIOJHCHHEM pPa3jIMYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPyNIbl, pPANMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyAIMsIX, aJcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N HaumeHnoBanue KosmuecTBo yacos DJIeKTPOHHbIE
]
/ pa3aesioB H TeM B Konrtpoan- Ipakru- (uudposbie) Hcnoab3oBanue 000py10BaHUSA LIEHTPA
n/n cero
MPOrpamMmbl HbIE YyeckHe o0pa3oBaTe/ibHbIE «Touka pocra»
padoThI padoThI pecypcbl
Paznen 1. DUBUKA U METOJAbI HAYYHOTI'O ITIO3HAHUSA
Jlatauk naBieHus, JaTYUK TEMIIEPATYPHI,
1.1 duzHKa 1 METO/IBI 2 bubnmnorexa [IOK 3JICKTPOHHBIN CEKYHIOMED C TaTYHKaAMH,
HAay4YHOTO MMO3HAHUS https://m.edso0.ru/7f41bf72 | wmarHuTOyNpaBIsEeMbIe TEPKOHOBBIC TATINKU
CEKyHIIOMepa, JaTYUK TOKA, TaTYUK HAMIPSHKCHHS.
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
LITaTuB 1abopaTopHbIi, MEXaHHYECKas CKaMb,
21  KuHemaTHKa 6 1 bubanoreka IIOK OpYyCOK JIepeBsSHHBIHN, JIEKTPOHHBINH CEKYHAOMED
' https://m.edsoo0.ru/7f41bf72 | c naTyukamu, MarHATOYNIPABIsiEMbIE TEPKO-
HOBBIE JTATYMKU CEKyHIOMEpa.
JepeBsiHHBIN Opycok, HA0Op TPY30B,
MEXaHUYeCKasl CKaMbsi, TMHAMOMETP.
22 | Tunavia g . Bu6morexa [JOK I6HTaTI/IB na60paTopin,m, MeXaHHIECKas CKaMbs,
. COK JICPEBSIHHBIM, YIIEKTPOHHBIN CEKyHIOME
https://m.edso0.ru/7f41bf72 PYCOI AP P YHAOMED
C JaTYMKaMH, MarHUTOYIPaBIsieMble TePKOHOBEIE
JIATYUKH CEKyHI0MEepa, Habop Tpy30B, OJI0K
HETIOIBMIKHBIH, HUT.
JlaT4uK yCKOPEHHS, ITATHB C KPETeKoM, Habop
IPY30B, HUTh, HA0OP TPYKUH.
23 3aKOHBI COXPAHCHHS B 6 1 1 bubmuorexa [IOK KoMnbroTep, 1aT4uK yCKOPEHUsI, INTATHB C
' MEXAHUKE https://m.edso0.ru/7f41bf72 | xpenexxom, Habop MPYKHUH pa3HOH KECTKOCTH,
Habop rpy30B 1o 100 1, Tpy3 ¢ KPIOYKOM, JIETKas U
HepacTsDKUMasi HUTb, PYJIeTKa.
Hroro no paszneny 20



https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJANHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO- 8 1 bu6nmoreka [IOK KommbroTep, MEKPOCKOT OHOJIOTUYECKUH, KATis
' KUHETUYECKON TEOPUU https://m.edsoo.ru/7f41bf72 MOJIOKA, pa30aBICHHOrO BOIOM.
JlabopaTopHsIil TEpMOMETP, JATIUK TEMIEPATY-
3.2 OcHoBbl 8 bubnmoreka IIOK PbI, K&JIOPUMETP, MEPHbIH HUITHHADP (MEH3YpKa),
' TEPMOJMHAMUKHI https://m.edso0.ru/7f41bf72 | maGopaTopHble cTakaHbl, TOpsYast U XOJIOAHAS
BO/IA.
JlaT4uk TeMIepaTypbl, KAIOPUMETP, COCYI C
TAFOIIMM JIBJIOM, COCY/I C BOJIO#, 3JIEKTPOHHBIE
BEChI, MUKPOCKOII, TPOOHPKA C HACHIICHHBIM
ArperaTHbIe COCTOSHH BuGmnorexa [TOK PacTBOPOM JIByXPOMOBOKHCIIOTO aMMOHHUSI,
3.3 BemectBa. ®a3oBbie 6 [PEIMETHOE CTEKIIO, CTEKIITHHAS TTAI0YKa
https://m.eds00.ru/7f41bf72 | P4 ’ ’
TIepPexO0 bl npoOupKa, JIMCTOUYKH OyMaru, pe3uHKH, pa3Hble
CIHPTHI, IITATHB YHUBEPCAIBHBIH, K0JI0a CTEKIISIH-
Hasl, CIIUPTOBKA, TOBApEHHAsI COJIb,, TCPMOMETD,
MapJisi, COCYJ1 C BOJIOM.
Hroro no pazneny 22
Paznen 4. JIEKTPOJANHAMUKA
bu6nuoreka [IOK
4.1  DnekTpocTaTHKa 9 1
P https://m.edsoo.ru/7f41bf72
ITocTosiHHBIM JlaTumk ToKa, aMrepMeTp ABYXIpeaebHbIH,
4.2 ANEKTPUYECKUN TOK. 13 Bubmmoreka [IOK WCTOYHUK MUTaHUs, KOMIIEKT IPOBOJIOB,
' Toxu B pa3iInuHbIX https://m.edsoo.ru/7f41bf72 | pe3ucTopsl, K04, JATYUK HAMPSHKCHUS,
cpenax BOJIBTMETP JABYXIIPEIEIBHBIN, PEOCTAT, JaMIIOUKA.
Hroro no pazaeny 22
PeszepBHoe Bpems 2
OBUIEE KOJIMYECTBO 68 3

YACOB I10 [TPOT'PAMME



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

KoaunuyecTBO 4acoB

HaumenoBanue DJIeKTPOHHbIE
Ne Kourtpoas-  Ilpakrn-
/ pa3aesioB U TeM B (uudposrbie) Hcnonb3oBanue 000pya10BaHNS LHEHTPA
n CEro HbIE yecKkue
NnporpaMmMbl 6 6 o0pa3oBaTejibHbIE «Touka pocra»
a00TBI a00TBI
P P pecypcol
Paznen 1. DJIEKTPOJIMHAMUKA
JlaTYMK MarHUTHOTO MOJISI, IOCTOSHHBIHN
Marnuthoe none. MAarHyT MOJIOCOBOM, JIMHENKA U3MEpUTEIIbHAS,
bubnnoreka IIOK
1.1 DneKTpoMarHuTHas 11 1 3 JIBa IITATHBA, NICTOYHHUK TOKA, KO, JaTYHK
https://m.edso0.ru/7f41c97c 6xa [IBX
HHIAYKIUS HalpsOHKEHUA, COJICHON I, TPYOKa .
KOMIIJIEKT ITPOBOIOB.
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUSI U BOJIHBI
Kommsrotep, AaTumk ycKOpeHus,
WHTEPAKTHUBHAS JIOCKA WJIK SKPaH C
Mexanuyeckue u Bu6mmoreka [JOK MPOEKTOPOM JJIsl IEMOHCTpAIUHU IPadUuKOB,
2.1 3IIEKTPOMATHUTHBIE 9 1 IITATHB C KPETeKOM, HA0Op MPYKHUH pasHOU
https://m.edsoo.ru/7f41c97c N 6 ’ 100
KOINeOaHms HKECTKOCTH, HA0OP TPY30B 10 rrpysc
KPIOYKOM, JIErKas u HEpaCTAKHUMas HUTD,
pyJieTKa, Habop MPYKHH.
Kowmmsrorep, mpucraBka-ocuuiorpad,
MexaHquCKHe u B 6 HOK HUHTCPAKTHUBHAA JOCKA UJIN 3KPaH C IIPO-
HOJINOTCKA KTOPOM 11 J€MOHCTPALIUHU T HKOB
2.2 AJIEKTPOMArHUTHBIC 5 1 CKTOPOM JUL AICMOHCTpalL paguKos,
https://m.edsoo.ru/7f41c97c 3BYKOBO# reHeparop, THHAMUK HU3KOYa-
BOJIHbI CTOTHBIN Ha MOJICTaBKe, MUKPO(OH, KAMEPTOH
Ha PE30HATOPHOM SIIIIHKE.
OcBeTuTeab ¢ ICTOYHUKOM cBeTa Ha 3,5 B,
HUCTOYHHK IMTUTAaHUA, KOMIIJICKT IIPOBOJOB,
bubmoreka IIOK Bas 1 rMa, II WIHHJP, TIJIaHIIST
23 OnTHKa 10 3 I 1ieseBas auadparma, HOAYLIWIAHAID, TUIAHIIE

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

Ha IJIOTHOM JIUCTE C KPYTOBBIM
TPAHCIIOPTUPOM, DKpaH CTATLHOH, HAPABIIS-
FOIIIasi ¢ U3MEPUTEITHLHON MTKAJION, coOMparome



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

JIMH3BI, pacceuBaroIas JUH3a, cnaig « Moaensb
IIpeIMEeTa» B penTepe.

Uroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI cieUaIbHON

bu6nuoreka [IOK
31 reopun 4 1 https://m.eds00.ru/7f41c97¢
OTHOCHUTEIIbHOCTH
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
DneMeHTBl KBaHTOBOM Bu6mmoreka LIOK
4.1 OITUKH 6 https://m.edsoo.ru/7f41c97c CBeTonmon, connedna batapes.
bubmuorexa [JOK
. JI .
4.2 Crpoetine atoMa 4 https://m.edsoo.ru/7f41c97c aep
bu6mmoteka IIOK
43 ATOMIOE S1pO > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU
51 DNeMEeHTHI aCTPOHOMUU 7 1 bubnmnoreka [JOK
' U acTpOpU3UKU https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7

Paznea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

6.1 O6o06maromee 4 bu6nuoreka [IOK
' MOBTOPEHHE https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 4
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 4 7
I10 [TPOI'PAMME



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

10 KJIACC
KoumnuectBo yacos 1 DJIEeKTPOHHbIE
ara
Ne i/m Tema ypoka Kontpoabnbsie IIpakTHyeckue uudpoBbIe
Bcero U3y4YeHUs
padoThI padoTbI o0pa3oBaTe/ibHbIE
pecypcsl

. Id{)mmca — HAyKa O MPUPOJIE. . Bubmorexa [TOK

AYHHBIC MCTOIBI TIOSHAHA https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIET0 MUPA
Poins 1 MecTo du3uku B

2 (hopMHUPOBAHUH COBPEMEHHOMU 1 bubnnoreka [JOK
Hay4HOW KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU JESITeIbHOCTHU JTIOACH
MexaHu4yeckoe JBUKECHHE.

, OTHOCI/ITCJ'II;_I[-IOCTI) MEXaHUYECKOTO . Bu6muorexa LIOK
AABIDKCHHA. TICPEMCTICHHE, CROPOCTD, https://m.edsoo.ru/ff0c3508
PaBHOMEpHOE IpsIMOJIMHEWHOE
JBUYKEHUE

4 Pemenne 3aga4 no reme «PaBHOMEpHOE 1 bubnuoteka [JOK
MPSIMOJTUHEHHOE IBUKEHUEY. https://m.edsoo.ru/ff0c3620

5 Yckopenue. PaBHOyCKOpeHHOE 1 bubnuoteka [JOK
MPSAMOJIMHENHOE JIBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majieHre. Y CKopeHue 1 bubmuorexa [JOK
cBOOOIHOTO IMageHus. Pemenue 3amay. https://m.edsoo.ru/ff0c39cc
KpuBonuHnelinoe BUXKEHUE.

7 JIBr>keHUE MaTepUaIbHOM TOYKH O 1 bubmmorexa [JOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
3 KonTponbHas pabota mo Teme 1 1

«KnnemaTnka»



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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[IpuHnun otHOCHUTENBHOCTH [ anmunest.

9 HNHeprmanbHbIe CHCTEMBI OTCUETA bubmmorexa [JOK
pit N ' https://m.edsoo.ru/ff0c3be8
[Tepssiii 3akoH HproTOHA
Macca tena. Cuia. [lpunnun
10 CYNEPIIO3HIINH CHII. BTOpOii 3aK0H bubmorexa HOK
yrep ' p N https://m.edsoo.ru/ffOc3be8
HrroTona nist MaTepuanbHOM TOUKH
1 Tperuii 3akon Herotona s bubnnoreka [HOK
MaTepHalbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMHUpHOTO TsAroTeHus. Cuna
12 TspkecTd. IlepBas kocMudeckas bubmorexa [JOK
- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTH
13 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tela https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapdumuenT Tpenus.
14 Cuna CEH OTI/IBJIeI({bI/Iq:[ IpH BnieHI/IH bubmorexa [JOK
p pr A https://m.edsoo.ru/ff0c3f76
TeJla B )KUJIKOCTH WUJIN Ta3e
15 KonTponbnas pabota mo Teme
«IlnHamMukay
[TocTynarenbHOe U BpalareabHOe
16 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. bu6mmoreka [IOK
MowmeHT cunsl. [lne4do cuibl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPIOTO Tea
NMnynec MaTepuabHOM TOYKH,
17 CHUCTEMBI MaTEPUATILHBIX TOUYEK. bubnmuorexa [JOK
Nmmynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBUKEHUE
18 Pa6oTta 1 MOITHOCTH CHIIBI. bu6mmoreka [IOK

Kunernueckas sneprus

https://m.edsoo.ru/ff0c4502
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MaTepuaabHOW TOYKH. Teopema 00
MU3MCHCHUH KHHETHYECKOW SHEPTrUH

19

IToTrenumanpHas SHEPTHUsL.
[ToTeHunanbpHas 3HEpPIUs ynpyro
nepopMUPOBaHHON NIPYKUHBIL.
[TorennuanbHast SHEprus Tena BOIU3U
IIOBEPXHOCTU 3eMJIU

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

20

IloTeHumanbHble U HENOTEHIMAIbHBIE
cuiibl. CBsA3b paboTHI
HETIOTCHIUAIIBHEIX CUJI C N3MEHCHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEJL.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

21

Jlaboparopuas pabora «3ydecHue
3aKOHA COXPAHEHHSI MEXaHUYECKON
SHEPTUU»

22

23

24

KonrtponbHas pabora no Teme
«3aKOHBI COXPaHEHUSI B MEXaHUKE»

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KHHETHUYEeCKO! Teopun. bpoyHoBckoe
nswkenue. Auddysus

XapakTtep JBUKEHUS U
B3aHMMOJICHCTBHS YacTHUI] BEIISCTBA.
Mogenu cTpoeHus ra3oB, XKUIAKOCTEH
U TBEPABIX TEII

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

25

Macca monekyn. Konuuecto
BemiectBa. [locTostHHAs ABoraapo

26

TennoBoe paBHOBecue. TemnepaTtypa



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

u e€ usmepenue. Illkana remneparyp
Lenscus. AGcosoTHAs TeMIIEpaTypa
KakK Mepa CpeIHe KUHETUYECKOM
SHEPTHUH JIBHXKEHUS MOJIEKYJI

WUneansusiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

21 ypaBHeHue MKT. Peuienue 3anau https://m.edsoo.ru/ffOc4fde
YpaBHenue Menpeneena-

28 Kunaneiipona. 3akon [lansToHa. bubmorexa HOK

https://m.edsoo.ru/ff0c511e
I"a30BBIE 3aKOHBI
JlaGoparopHnas pabota

29 «JKCepUMEHTAIbHAS IPOBEPKA
3akoHa ['eii-JIroccakay

30 H3omnporiecchl B UA€aIbHOM T'a3e U UX bu6mmoreka [IOK
rpaduvecKoe nmpecTaBIeHNe https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U

31 cnocoObI €€ n3menenus. Konuuectso bubnuoteka [JOK
TEIUIOTHI U paboTa. BHyTpeHH: s https://m.edso0.ru/ff0c5952
SHEPTHUsl OJHOATOMHOIO UI€ATbHOTO
ra3za. Bunel Teruionepenauu
VY nenbHas TEMIIOEMKOCTH BEIIECTBA.

32 KonnuecTBo T€NMnOTH NpH bubnmuorexa [JOK
Terionepenaye. AanadbaTHbIA https://m.edsoo.ru/ff0c5c36
rporuecc

33 [TepBrIit 3aKOH TEPMOAMHAMUKH U €TO bubnmnoreka [JOK
MPUMEHEHUE K U30ITpoIieccam https://m.edsoo.ru/ff0c5c36

34 Heo6paTumocTs nporeccoB B bubnuorexa [IOK

npupoje. Bropoii 3akoH

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

TCPMOJAUHAMUKHN

35 [Tpuniun nevicteus u KII/ TenmoBoi bubmuorexa [JOK
MammHbl. Hukin Kapao u ero KIT/. https://m.edsoo.ru/ff0c6230
Pewenue 3amau .Okomoruueckue bubnmoreka [JOK

36
poOJIEMBI TETUIOPHEPTETUKHI https://m.edsoo.ru/ff0c600a

37 Oo6o06maromuit ypok «MomnekynsipHas
¢usuka. OCHOBBI TEPMOIMHAMHKNY
KonTponbHas pabota no teme

38 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK

Y ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI)

39 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnuorexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c6a50
AOCOTIOTHAS M OTHOCHTEIbHAS

40 BJIQXKHOCTE BO3ayxa. HacelmeHHbIi bubnmorexa LOK

yxa. https://m.edsoo.ru/ff0c63b6
nap
TBépnoe Teno. Kpucrammueckue u
aMmop(HbI€ TeJla. AHU30TPONUA
41 CBOI?II)j)rB KPHCTAJJIOB )K;p Kue bubmorexa HOK
P AR https://m.edsoo.ru/ff0c64d8
Kkpuctaibsl. CoBpeMEHHbIE
MaTepuaibl
[InaBneHue n KpUCTATUIU3ALIMSL.
42 VY nenpHas TEII0Ta TIABICHUS bubmmorexa [JOK
g ) https://m.edso0.ru/ff0c65f0
CyO6numarus
bubmuorexa [JOK
4
3 YPaBHEHHE TEILIOBOrO Gananca https://m.edsoo.ru/ff0c6708

44 Perienne 3aa4 Ha ypaBHEHUE TEIJIOBOTO bubnuorexa [JOK
Oananca https://m.edsoo.ru/ff0c6820

45 DneKkTpu3aius Tei. DIeKTPHIeCKUN bubnmuotexa [JOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

3apsan. I[Ba BHUJA SJICKTPUUCCKHX
3apsa10B

https://m.edsoo.ru/ffOc6bcc

[IpoBOIHUKHU, TUBTIEKTPUKHU U

46 MOJIYIIPOBOIHUKN. 3aKOH COXPaHEHUS bubmmorexa [IOK
yHpoBoZ ' p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
BzaumopeiictBue 3apsiioB. 3aKoH
47 Kymona. TouedyHbIH dIEKTPUUSCKUA I bubmmorexa [IOK
y ’ p https://m.edsoo.ru/ffOc6ced
3apsi
Hanps:k€HHOCTB 3IIEKTPUUECKOrO
48 noss. [IpuHuun cynepno3unuu bubnuorexa [JOK
BJIEKTPUYECKUX MoJel. JInnun https://m.edsoo.ru/ff0c6df2
HaANPsHKEHHOCTH
Pabota cwit ajeKkTpocTaTH4ecKoro
49 nouist. [Torennman. PasHocts bubmmorexa [TOK
’ tadt. https://m.edsoo.ru/ff0c6f00
IMOTEHIIAAIOB
IIpOBOMHUKA M TUDIEKTPUKU B
50 3J'Ip€KT OCTaTHYECKOM nonIe bubmmorexa LHOK
P ) https://m.edsoo.ru/ff0c7018
JlpnexkTpudeckas MPOHUIIAEMOCTh
bu6mmorexa [IOK
51 OnexrtpoéMrocTh. Kongencaro
P a P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCATOpa. DHEPIUS 3apsKEHHOr0 bubmmorexa LOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
[IpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMPOBATHLHOTO
53 armapara, CTpyWHOTO TIPUHTEPA.

DneKTpoCcTaTUYECKas 3allHTa.
3a3eMIIeHre AJIEKTPOIpruOOpPOB



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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54

55

56

DNEeKTPUUECKU TOK, YCIIOBUS €TI0
cymiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akon Oma aJist
ydJacTKa Iernu

[TocnenoBarenpHOE, TAPATUICTBLHOE,
CMEIIaHHOE COEIMHEHNE
pOBOAHKMKOB. JlTaboparopHas paboTa
«M3yveHune cMEeIaHHOTO COSMHEHUS
PE3UCTOPOBY

Jlaboparopras pabora
"[TociieoBaTeaIbHOE U HapalieIbHOE
COCJIMHECHHE IMPOBOIHUKOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

58

59

PaboTa 1 MOUTHOCTH IEKTPHUUECKOTO
Toka. 3akoH Jlxoyms-Jlenma

3axon OMa i MOJIHOM (3aMKHYTOH)
anekTpudeckon nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«3mepenne DJIC ucTtounmka ToKa u
€ro BHyTPEHHETO COITPOTHBIICHUS

DneKTpOHHAs TPOBOJAUMOCTH TBEPIBIX
METaJUIOB. 3aBUCHUMOCTh
COIMPOTHUBIICHUS] METAJIIIOB OT
TemnepaTypbl. CBEpXITPOBOAUMOCTD

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0

60

61

DNEeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[TomynpoBOAHUKH, UX COOCTBEHHAS U
MIPUMECHAs! TPOBOUMOCTb.
CaoiicTBap—Nn-nepexoa.
[TosrynpoBOIHUKOBBIE TPUOOPHI

bu6mmorexa [IOK
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

DNEKTPUUECKUN TOK B pacTBOpPax U

pacruiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIUTUYECKAS TUCCOLUAIIUS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNEeKTpUYECKUM TOK B raszax.

63 CamocTosiTebHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ff0c84ae
[Lmazma
DneKTpudecKue mpudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH
Oo6o06mmaromuii ypox bubnnoreka [JOK

65 1
«OIIEKTPOIMHAMUKA» https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no Teme

66 «Qnektpocraruka. [TocTosHHBIH 1 bubnuoreka [IOK
3JIEKTpUYECKUM TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHbIX Cpeax»

67 PesepBHblIit ypok. KonTponbHas 1 bubnnorexka [JOK
pabota no Teme "DiIeKTpoArHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600maronuii ypok 1 bubnuoteka [JOK
o reMaM 10 kmacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KoauyecTBo 4yacos DJIeKTPOHHbIE
Ne Jara
Tema ypoka Koutpoabnble IIpakTuyeckue undposkie
n/n Bceero U3YyYCHUS
padoTbI padoThbI o0pa3oBaTejibHbIE
pecypcsbl
[TocTostHHBIE MATHUTHI U UX

1 B3auMo/ieiicTBMe. MarHuTHOE T0JI€. 1 bubnuoreka [{OK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MaruuTtHoe 1ose MPOBOJHHKA C

) ToKoM. OnbIT Dpcresa. 1 bubnuoreka [IOK
B3aumopeiicTBrue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «/3ydyenue 1 1 bubnnorexa [JOK
MAarHUTHOTO TOJS KaTYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO ITOJIS HA
MPOBOAHMK ¢ TokoM. Cuita Amnepa.

4 JlaGopatopHnas pabora 1 1 bubmuoreka [IOK
«HccnenoBanne nencTBUs https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME MarHUTHOTO ITOJIS HA

5 JBIKYIIYIOCS 3apSKEHHYI0 YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarauTHas HHAYKIus. [ToTok
BEKTOpa MarHUTHOU nHaykuuu. J/1C

6 WHIYKIHAH. 3aKOH DJIEKTPOMAarHUTHON 1

HWHAYKIOUN q)apaﬂeﬂ



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

Jlaboparopuas pabota
«HccnenoBanue sBICHUS
AIIEKTPOMATHUTHOM UHTYKIIHH»

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

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C caMOMHIYKIIUU.
DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE 10Jie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpomucTBa U ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs NIeYb

10

11

12

13

14

Oo6o06maromuit ypok «MarautHoe
I10JI€C. 3HeKTpOMaFHI/ITHa$I WHAYKOWS»

KonTponbHas pabota mo Teme
«MaruurtHoe 1oJe.
DneKTpoOMarHuTHasi UHIYKIUS»

CB00O/1HBIE MEXaHUUECKUE
Kosebanus. ['apMoHUUeckue
KosebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamenue saepruu

JlaGopatopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTU M MAcChl Ipy3a»

Konebartenbublit KoHTYp. CBOOOIHBIE

ANEKTPOMArHUTHBIEC KOJeOaHus B
UJeaTbHOM KOJIeOaTeThbHOM KOHTYpE.

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

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

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

Amnainorus MCKAY MCXaHUYCCKUMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

16

17

18

19

20

21

®opmyna Tomcona. 3akon
COXPAaHCHUA SHCPIUU B UACAIIbBHOM
K0J1e0aTeIbHOM KOHTYpe

[IpencraBieHue 0 3aTyXarOIIMX
KojieOaHusAx. BeIHYXIeHHBIC
MexaHn4decKue KoieOanns. Pe3onanc.
BI)IHY)KIIGHHI)IG BHGKTpOMaFHI/ITHLIC
KosaeOanus

[lepemennsbiii Tok. CUHYCOMAABHBIN
MepeMeHHbII TOK. MOITHOCTH
MEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JICHCTBYIOIIEE 3HAYEHHUE CUIIbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [Ipoussozacrtso,
nepeaaya v norpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE DJIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro ToKa,
JIMHUH 3JEeKTpoIiepeaayd

DKOJIOrM4eCcKHe PUCKU TIpU
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
Kynbrypa ucnons3oBaHus
NEKTPOIHEPTHH B ITIOBCEAHEBHOM
KHU3HH

MexaHUUECKUE BOJIHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbb86

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbd34

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324

but6mmoreka [IOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI.
[Tonepeunble U IPOJOJIBHBIE BOJIHBI

3Byk. CKOpoCTh 3ByKa. I'poMKOCTh

bub6nmmoreka [IOK

22 3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DeKTpOMarHuTHbIE BOJHBI, UX
23 cBolicTBa U ckopocTh. [1kana bubmorexa LOK
https://m.edsoo.ru/ffOccfe0
JIEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI pagHOCBA3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Panuonokanus
o5 KonTponbhas padora «Konebanus u Bbu6moteka LJOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimosinHeiiHOe pacpocTpaHeHue
26 CBETa B OJIHOPOJIHOM Cpejie. bubnnorexa [JOK
TodeuHblil HICTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxenue cBera. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenune bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
M300pakeHUH B IJIOCKOM 3epKajie
IIpenomiienue csera. [lonnoe
28 BHYTpEeHHee oTpaxenue. IIpenenbHblin bubmmnorexka HOK
YTOJI ITIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUS
29 JlaGopatopnas pabora «M3mepenue bu6muoreka [JOK
[OKa3arelIs MPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
JIunsel. [loctpoenue nzobpaxeHuii B
. bubmuoreka [{OK
30 na3e. PopMyIia TOHKOH JTHH3HI.

VBeauueHue TUH36I

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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Jlaboparopuas pabota

31 «HUccnenoBanue cBOMCTB
M300paXeHU B TUH3AX)
Hucnepcus cBeta. CIOXKHBIN cOCTaB
32 6enoro csera. Ler. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»
Wutepdepennus cera. Audpaxius bubnuoreka [IOK
33 N
ceta. [ludpaknmonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonsapusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOpbI U yCTPOCTBa U
yCIIOBUS MX O€30MacHOr0 NPUMEHEHUs
['paHUIBI TPUMEHUMOCTH
36 KJIaccuueckor MexaHukH. [locTymarsl bubnnorexa [JOK
CIIELIMAIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpEMEHN U COKPAII[EHIE bubnnorexa [TOK
p p https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMIYJIbC PETSITUBUCTCKOM
38 gacTullbl. CBSI3b MaCChI C YHEPTHEH U bubmmorexa [JOK
' p https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPIHsl MOKOS
KonTponbHas pabota «OnTuka.
39 OCHOI]:BI CHCHI/II)aHBHOﬁ TEOPUU bubmmorexa TIOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTI
40 ®oronsl. opmymna [1nanka. Jueprus bu6muoreka [JOK

U UMIYJIbC POTOHA

https://m.edsoo.ru/ffOcfel6



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
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https://m.edsoo.ru/ff0cfe16

OTKpbITHE U HCCIIEI0BAHUE

bubnunorexa LIOK
41 .0 A.T.
(poroshexra. Omprrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl poTorddekra. YpaBHeHue
42 QﬁHmTegl)Ha H(Is)lq)q)OToaq)(}l@)eKTa bubmmorexa LIOK
. ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potosddexra
HaBnenwne cBeta. OnbiTel 11. H.
43 JlebeneBa. XUMHUUECKOE NEHCTBUE bubmorexa LHOK
scBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
Texuudeckue ycTpoiicTBa u
MPaKTHUYECKOE TPUMEHCHHUE:
44
dhoTo3eMeHT, (OTOIATUHK,
CoJIHEUHasl OaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme « 3J€MEHTBI bubnuorexa [IOK
KBAHTOBOU OIITHUKH) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pezepdopaa mo paccesHuio 0-4acTuil bubmorexa LOK
pLOP P ) https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bubmmoteka IIOK
47 IT b
OcTyTatht bopa https://m.edsoo.ru/ff0d0afa
W3nyuenue u nornoiieHue GoToHOB
48 IIPY IIEPEXOE aTOMa ¢ OLHOTO YPOBHS bubmmorexa TIOK
P p . yp https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha Opyroi. Buapl criekTpoB
BoaHoBbIe cBoOiicTBa yacTull. BoaHEBI
ne bpoitns. KopnyckymnspHo- bubmuorexa [IOK
49 N
BOJIHOBOM Jyanu3M. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3TydeHHE
50 OTtkpbITHE PagOAKTUBHOCTH. ONBITHI bubmuoteka [IOK
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Pesepdopaa no onpexnenenuio cocrasa
PaaOaKTHBHOTO U3ITyUCHHUS

https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anb(da-, 6era-, ramma-
n3nydeHus. BiusHue
PaINOAKTUBHOCTH HA KUBbIE
OpraHu3Mbl

52

53

54

OTKpBITHE TPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnazn. ['aMma-usiydenue

DHeprusi CBSA3U HYKJIOHOB B sIJIpe.

S nepHble peakuuu. SnepHbii
peakrtop. [Ipo6iiembl, NEPCIEKTUBBHI,
9KOJIOTUYECKHUE ACTICKTHI SIEPHOM
SHEPTETUKHU

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/ipl HaOMo1eH!s U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHL.
Kpyrusiii cron «®yH1aMeHTaIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(u3nyuecKoil KapTUHBI MUPa

bubnuoreka [{OK
https://m.edso0.ru/ff0d1162

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

56

57

Bun 3Bé3mHoro HeOa. Co3Be3nus,
SIpPKUE 3BE3/IBI, TTIAHETHI, UX BUIUMOE
newkenne. CoiHeyHas cucreMa
Connne. ConHeuHas aKTUBHOCTb.
Ncrounuk sHeprun ConHua v 3BE311
3BE3MBI, KX OCHOBHBIE

XapaKTEPUCTHUKU. 3BE3/1bI [IaBHOU
IIOCJIEI0BATEIBLHOCTU. BHyTpeHHEE
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cTpoeHue 3BE311. COBpeMEHHbIE
NPEACTaBICHHS O IPOUCXOKACHUH U
sBosronnu ConHna u 3831

58

Muneunsiii [lyTe — Hama I'anakTuka.
[Tonoxxenue u nBuxenne CosHLa B
lNanaktuke. ['anaktuku. Y€pHbie
JBIPBI B IPAX TaTaKTUK

59

Bcenennas. Pazberanue rajnakTuk.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydenue.
Meraranaktuka

60

61

Hepemennsie mpo6iieMbl aCTPOHOMUU

KonTponbHas pabota «neMeHThI
aCTPOHOMUU U acTPOPUIUKM»

62

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
yesoBeKa

63

O6o0maromuii ypok. Pois u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64

65

O6o06maromuit ypok. Poib
¢buznueckoil Teopun B GopMHUPOBAHUU
MIpe/ICTaBICHUH 0 PU3NYeCcKOn
KapTUHE MHpa

O6o06maromuit ypok. Mecto
¢bu3nveckoil KapTUHBI MHUpa B 00IIEM




Py COBPEMEHHBIX ECTECTBEHHO-
Hay4HbIX IPEJICTABICHUNA O IPUPOAE

66 PesepBHbIil ypok. MaruutHoe 1oe.

DneKTpoMarHuTHast MHIYKIUs

PesepBublii ypok. OnTuka. OCHOBBI
67 CHeIUaIbHON TEOpUHr 1
OTHOCHUTEIIbHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DNeMEeHTbI ACTPOHOMUH U 1
acTpou3uku

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

OBIIEE KOJIMYECTBO YACOB 10

[TPO'PAMME o8 4 !

[MognucaH undpoBoM NOANUCHIO:

A ApanoBa Onbra BnagummposHa
pa nOBa DN: O="MAQY COW n. LlemeHTHbIN "
, CN=ApanoBa Onbra BnagummposHa

OJ-I bl'a . E=soshcem@mail.ru

OcHoBaHue: {1 sBnsloCb aBTOPOM
3TOro JOKyMeHTa
BrnagnMnpOBHa e

Hfata: 2024.02.29 15:00:53+05'00'
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