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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yJbTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paldodyeil MmporpaMMbl BOCIHUTAHHS H
KOHLEMIUK MpenojaBaHus y4deOHoro npeamera «®Dusnka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon depnepanum, peaANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 10O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOy4eHHH UX (U3MKEe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb pEaM3allui MEXKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETW M3Y4YEeHHsS] (PUM3HKU HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl, TUIAHUPYEMbBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3HMKU: JTUYHOCTHBHIE,
MeTarpeIMEeTHbIC, TPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rojgaM o0y4eHusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYyMas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. HIkoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXKaT B OCHOBE IIPOIICCCOB W SBJIICHHH, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueir uW actpoHomueid. Mcmonb3oBaHHE UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpenelseT XapakTep W pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIy4YeHHUSI HOBBIX MAaTepUajloB C 3aJlaHHbIMU CBOMCTBAMU M APYTHX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIAJ B (POpPMUpOBAHME €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJIHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUM.

B ocHOBy kypca Qusuku s ypOBHS CpeaHEro ooOImero ooOpa3oBaHUs
MOJIOKEH PA HUIel, KOTOpPhle MOXKHO paccMaTpuBaTh KaK MPUHIMIBI €T0
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUH C HEM KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (HU3HKU
oObequHEH BOKPYr (Qu3nueckux Teopuid. Bemymum B Kypce SBISIeTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. E€ peanuzanus NpenosiaraeéT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTEHIMANa (PU3NYECKONH HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
bu3uKn ¢ pa3BUTHEM OOImEecTBa, a TakkKe C MHPOBO33PEHUCCKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJIOTHYCCKUX TMPHIIOKCHUN
W3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamusyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJlep KaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKU M TEXHOJIOTHM, a TakkKe OO0CYXKICHUS
po6JieM palOHAIBHOTO MPUPOIOTIOIH30BAHMS U HKOJIOTUYECKOM 0€30MacHOCTH.

CTepXKHEBBIMHU JJIEMEHTaMH Kypca (U3UKH Ha ypOBHE CPEAHETO OOIIero
oOpa3oBaHus SBISIOTCS (hU3UUECKUE Teopuu ((popMHUpPOBAHWE MPEACTaBICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3NUECKON TEOPUH, POJIU (PYH/IaMEHTAILHBIX 3aKOHOB H
NPUHITMIIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, I OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA W
MIPOIIECCOB).

CUCTeMHO-IeSTENHbHOCTHBIN TOIX0MI B Kypce (U3UKUA pPean3yeTcs MPEexIe
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU NESITEIbHOCTH O00YyYaroluXxcsl.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpPOHTANILHBIX KPAaTKOBPEMEHHBIX OJKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B MIporpamMme 1o (usnke oObeIUHEHBI B OOIIMHA CIMCOK YYCHHUYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST W  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJITaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM obOecneunBaeTcsi OBJIAJICHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MIPEIJIOKCHHBIX THITOTES.

Bonbioe BHUMaHUE yHOENSETCS PENICHUIO PacYETHBIX W KAueCTBEHHBIX
3amad. [Ipy 3TOM /U1 pacu€THRIX 3aJa4 MPHOPUTETOM SIBIISFOTCS 3aJa4d C SIBHO
3aJIaHHON (hU3UIECKON MOJIEITBIO, TTO3BOJISIOIINE IPUMEHSITh N3YUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HMHTErpUpys 3HaHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHus Ha
OOBsSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUW M MPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIeYeHHI0 YydeOHOro mpoiiecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3Y9aThCsl B YCIOBHSX
NpPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HEe0o0XoauMoe J1abopaTopHOe OO0OpYyAOBAaHHME JJIS BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHcTpaliioHHOE  00Opy/I0BaHWE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIUIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHeYMBaeT IOCTaHOBKY
MEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBBIX JIEMOHCTpAlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOIIECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUICCKUX TPUMCHCHHH.

JlaGopatopHoe 00O0OpyJIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTCcs B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydamomwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPHUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUS] PU3UKHU B 00111eM 00pa30BaHUU SBJISTFOTCS:

e (opmupoBanue wuHTEpeca M CTpEeMJICHUS OOYYaIOIIMXCA K HAyYHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HMHTCIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHUS U (GOPMUPOBAHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAY4YHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (dopMmupoBaHHE YMEHUW OOBSCHITH SBJICHHUS C HCIOJIH30BAHHEM
bu3NYeCcKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBanue mpencTaBICHUNA O PONMM (PUBUKU IS PA3BUTHUS IPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTrkeHne ITUX Ienei 00ecrednBaeTCsl pElIeHHeM CIEeIYIOINX 3a7ad B

npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPEIHETO 00111ero o0pa3oBaHus:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  oOmux  QuanUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHUU TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUHW B MpUpPOAEC U IS TNPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJIeNH, aIeKBaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M TPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIFHOTO TUTAHUPOBAHMS U TPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHajlu3a W HMHTEpIpeTanuu UHGOpMaIli,
OIIpe/IeNIEHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJI1 Pa3BUTUSL YMEHUH MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus otBoautTcs 136 gacos: B 10 kiacce — 68 yacos (2 4aca B HEZel0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMmme mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JelaeT BBIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yJaroIInXCs.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o mnpupone. Hayunbie mMeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJKCriepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (u3NYECKUX SIBJICHUM M mporeccoB. HayuHble TMIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUH. I'paHUIBI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe aBmxkeHHe. OTHOCHUTEIBHOCTh MEXAHHYECKOT'O JIBIDKCHHS.
Cucrema orcu€ra. Tpaekropus.

Ilepemelienne, CKOpOCTh (CpeAHsIE CKOPOCTb, MTHOBEHHAs CKOPOCThb) H
YCKOpPEHHE MAaTEpUaIbHOW TOYKH, MX MPOCKIIMH HA OCH CHUCTEMbl KOOpJUHAT.
ClioxkeHue nepemMeneHuil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENWHOEe IBIkeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUS, MNYyTH U MEpPEeMEIICHUS
MaTepUaJIbHOU TOUKH OT BPEMEHHU.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuueitnoe  aBrmkeHue. J[BUKEHHME  MarepualbHOM TOYKM  TIO
OKPY>KHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyecknue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBIDKCHUE CHAPSIOB, IICTTHBIC U PEMEHHBIC Mepelayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTFOCTPAIUs KHUHEMATHUUYECKUX XapaKTEPHUCTHK
JIBUKEHUS.

[IpeoOpazoBanne NBHKEHUN C HCIIOJIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHMS Teja, OPOIIEHHOrO IOJ YrjoM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpasneHnue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABUKEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nokos. Kosdduiment tpenus.
Cuiia conpoTUBIIEHUS NPU JIBU>)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO TeNa.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. VYcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue uHepUUU.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT AeOpMaIiui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yuenne nBuxeHust OpycKa 1o HaKJIOHHOM IJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYKHHE U
pe3nHOBOM 00paslie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILECHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Mmnynec MarepualibHOM TOYKM (Teda), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAHEHWS HMITYJIbCa.
PeakTnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepualibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOU DHEPIUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmMupoBaHHOM — npykuHbl.  [loTeHuManpHass  3Heprust Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C W3MEHEHUEM MEXaHWYECKOM JHEPIUM CHUCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOLOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii saxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHUEM MEXaHWYECKOW AHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJgiekyasipHasi Gu3nka 1 TEPMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBIKECHUS U
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPBIX TE U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelei. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkama temnepartyp
Llenbcus.



Mopens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHMS dactul] rasa. [llkana
temneparyp KeneBuna. ['azoBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACANbHOM T'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHn4eckrue YCTPOWCTBA H TMPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbeIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BeliecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUIA.

OneIThl 10 MU PY3UN )KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHUE COCTOSHUS HJICAIBHOIO Tas3a,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE M3MEPEHHM
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MApaAMETPAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoanHamMuueckass cucremMa. BHYTpeHHSS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cocoObI €€ n3MeHeHus. KonnuecTBo TemoTel U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  ra3a. Buasl  Temuonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsI TEIMIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH NpH TEIIONEpEaaye.

[lonatue 006 aamabaTHOM Tmporiecce. llepBbIli 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3ompoleccam. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi »HEpPrUM B TEIUIOBBIX MamuHax. KoadduumueHt mnone3noro
nevictBusl TemioBoid mamuHbl. [{ukn KapHo u ero kos>pduumMeHT MOJIE3HOTO
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJA JIEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpruu (TeMIepaTyphsl) Teja Mpu Tersionepeaaye.

OnelT MO anuabaTHOMY pACIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuwie cocmoanusn eeuyecmea. Dazoevie nepexoonl

[TapooOpazoBanue u KoHjeHcanus. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopubsie Tena. AHU30TPONHS CBOWMCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAaHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUH.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U 1JIaBJIeHUs KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii akcnepumenm, nabopamopmvie pabomul

N3mepenre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Pa3znea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anusi Tel. ODJIEKTpUUEeCKHil 3apsia. JlBa BHIA DIEKTPHUUYECKUX
3apsanoB. [IpOBOJHUKH, AUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPAHEHHUS
AIIEKTPUYECKOTO 3apsija.
B3aumopeiictBue 3apsa0B. 3akoH KyioHa. ToueuHbli 3IEKTPUYECKU 3aps.
Onekrpuyeckoe tmone. Hampsok€HHOCTh  anekTpuueckoro modis.  [IpuHnun



CYyNEPHO3ULIUN DIEKTPUYECKUX MOJeH. JIMHUM HanpsKEHHOCTH AIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocraruueckoro  mods.  [lotenmman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHMKM W JNUINEKTPUKA B 3BJIEKTPOCTATUYECKOM MOJIE.
Jlvanexkrpryeckas MpOHUIIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcaTtop. DIeKTPOEMKOCTh TIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUII IEUCTBUS AJIEKTPOMETPA.

B3auMopenicTBrE HAANEKTPU30BAaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3IIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTOpa OT IUIOIIAAH
IJIACTUH, PACCTOSAHUSA MEXKIY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepeHne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toxu 6 paznuunvix cpedax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora amekTpumyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DONEeKTPOJBIKYIAs CUIa M BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKA.
3akoHn Oma 1 MOJHOM (3aMKHYTO#) 2yiekTpudeckol enu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAasi ~ OPOBOAMMOCTH  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DneKkTpudecKnii TOK B BakyyMe. CBOWMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOHUKH. CobOcTBeHHas " MpUMECHAas MPOBOJIUMOCTb
noynpoBoHUKOB. CBOMCTBa p—n-nepexoaa. [lomynpoBogHUKOBBIEC TPHUOOPHI.

DJIEKTPUYECKUI TOK B  pacTBOpax M  paciilaBax  dJIEKTPOJIUTOB.
DIEeKTpOIUTUYECKas: AUCCOIMALUS. DIEKTPOIH3.



DnekTpuyeckuii ToK B raszax. CamMoCTOSATEIbHBI M HECaMOCTOSTENbHbIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPOHCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTIPOBOAHUKOBBIN THO, ralbBaHUKA.

Jlemoncmpayuu

W3mepeHre cUibl TOKA U HANIPSKEHUS.

3aBUCUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAHN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWKYIIEH Ccuibl. KoOpoTkoe 3ambIKaHuE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJICHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEH CUIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHa B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMoN0TNY, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonssmusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBIEHWE, HAay4HbId (akT, runoresa, (pusmyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl YypaBHEHUH, JUHEHHas QyHKUus,
napabosa, rurnepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEMJI000MEH JKMBBIX OPTaHU3MOB (BUIBI TEIUIONIEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B dKUBOW IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, BJIEKTPOJUTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepagpus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYyTU€), JBUraTelb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUalOB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, 3JIEKTPOHArPEBATEbHBIE npuOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. InNeKmpoMazZHUMHAA UHOYKUUA

[TocTtossuHble  MarauThl.  B3aumMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarautHoe 1mone. BekTop MarHUTHOM HWHAYKUUH. [IpuHUIMO Cynepno3uiuu
MarHUTHBIX MoJiek. JIMHMKM MarHuTHOM MHAYKUWU. KapThHa JMHUNA MarHUTHOM
WHYKIIMH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelicTBre mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BEKkTOpa MarHUTHOMU
MHAYKIAK. OJIEKTPOABIKYIIAs CWjla HWHAYKIUM. 3aKOH AJIEKTPOMAarHWTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpudeckoe Moje. DICKTPOABWKYIIAS CHJIA HHAYKUAH B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  fIBJIE€HHME CAMOMHIYKIMU. OJIEKTPOABIKYILAS  CHJIA
CaMOMHIYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MAarHUThl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHUI], UHIYKIIMOHHAS T€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIMY MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHTYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIMU OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue nercTBUA NOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. Ilepuon, wacrora, amrmummryaa u ¢asza KoyieOaHUM.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOaHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJjeOanusimu. ®dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouMx KojeOaHUsX. BrIHYX/IeHHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbiii  TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepegadya u MOTPeOICHUE DIECKTPUIECKON
DHEPrur. DKOJIOTHYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kymnbrypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojIeOATeNbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpPE3UCTOPa, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUYU AIEKTPOIEpPEaayuH.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

HccnenoBanre 3aBUCMMOCTH TEpUOja MajbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MNEpeMEHHOTO0 TOKa B IENM W3 MOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JiuHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u iuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3ITyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, V B anekTpomarautHoil BosiHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKCHUE, MpeoMIIeHUe, noJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana >eKTpOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPAHEHHUE TIOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJeOaHUM.



HccnenoBanre  CBOMCTB — DJJEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHHE,
npesioMJIeHUE, MoJspu3anus, 1udpakuus, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsMoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomienue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTElNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHune. [IpenenpHbIl yroma IOJIHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobuparonie u pacceuBaromive JuH3bl. ToHkasg numH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas Cujla TOHKOM JuH3bl. [locTpoeHue nzoOpaxeHUil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeJIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEP(PEPEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOr€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcaoBuUe HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TU(PPaAKIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuuecKkue yCTpOMCTBA M MNPAKTUUYECKOE NPUMEHEHHE: OYKH, JIyna,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckre mpruodopHI.

[TomHOE BHYyTpEHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIBIO TTPU3MBI.

[Tonydyenue ciekTpa ¢ MOMONIbIO AUGPAKIUOHHON PEIIETKY.

HabGntonenue nonsipuzanuu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul



N3MepeHue nokaszaTess NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeHUAIBbHON TEOPHUH OTHOCHUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHukd.  IlocTymaTsel
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHU M COKpAIllEeHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C SJHEPrUEr U UMITYJILCOM PEIIATUBUCTCKON YaCTULBI. DHEPTUS
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPTHs
U UMIyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3aKOHBI
dborodddexra. YpaBHenue DiinHmreitHa s potodrdpdekra. «KpacHas rpaHuna»
dbotorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XUMHUECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboToaaTuMK, COIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeIIHETO (poToaddekTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BousiHoBBIE cBOMicTBa yacTull. Bosnsl ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue yCTpPOWCTBA W MPAKTUYECKOE TNPUMEHEHHE: CIEKTPaJbHBIM
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpPOeHHs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paavoakTuBHOrO wu3ny4yeHus. CpoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno saapa. M30tormnsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. ['amma-
U3IIydeHHE. 3aKOH PAIMOAKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTeE3 AI€EP.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TMEpPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKTHI IE€PHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHbBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3nyecKkoil KapTUHBI MUPA.

TexHuyeckue yCcTpouCTBa M NMPAKTHYECKOE NMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pazgea 8. JiieMeHTHI aCTPOHOMMHU M aCTPOPU3NKHU

Otansl pa3BUTHs acTpoHoMUU. [IpukiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3ausi, spKye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ConHeyHas cucTema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHepruu ConHila U 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpUCTUKHU. JlmarpamMma «CHEKTpalbHBIM KilacC —
CBCTUMOCTB». 3BE3ABI TJIABHOM IIOCIEIOBATEIHLHOCTH. 3aBHCHMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIHbHOCTH. BHYTpeHHee cTpoeHHue



3BE311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOXKACHUN U 3Boaronuu CoyHIa U
3BE3]. DTaNbl )KU3HH 3BE3I.

Mineunbiii [lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
TaJaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06a. Pa3beranve rajpakTuk.
Teopus bonpiioro B3peiBa. PemkToOBOE M3IIyUEeHHUE.

Maciirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPEeNICHUs MOJ0XKEHNUS HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIO MOIYIIAPHS U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee NMOBTOPEHUE

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COIIMAJIBHON M ATUYECKOM cepax NesaTeTbHOCTH YeI0BEKa, POJib U MECTO (PUBUKHU
Y aCTPOHOMHUH B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MpEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O PUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 11 kimacce ocyliecTBisieTcs C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcaMH MaTE€MAaTHKH,
OMoN0TNY, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CB3aHHBIC C M3YUYEHUEM METOIOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumores3a, (unyueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewIeHHWE CHUCTEMBI YPaBHEHUM, TPUTOHOMETPUUYECKUE
GbyHKIUUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBI M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
ompeiesIeHne UIONIAaU TUIOCKUX GUryp u oobeéMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKUBOW Mpupoje, KoseOaTeabHbIC
JIBUKCHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B KUBOM IPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIIMYECKAsI CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON PpEIIETKH, CHEKTPaIbHBIN
aHaus.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaady, TE€HEpaTop IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKLIHOHHAS II€Yb, paaap, PagUONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
COJIHCUHAs OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONMNX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOyYalolUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbITA JICSITEILHOCTH B MPOILIECCE PEaTr3allii OCHOBHBIX HAaIpPaBIICHUUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKkTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIICYETOBEYECKUX T'yMaHUCTUUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3alliy;

YMEHUE B3aMMOJEHCTBOBATH C COLMAIBHBIMA HHCTUTYTaMU B COOTBETCTBHHM C
uX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU AESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOHU UICHTUYHOCTH,
MaTpUOTU3MA;

[IECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKCHUIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYUBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETro (PU3nUecKoil HayKe;



5) Tpya10BOIr0 BOCIIUTAHUS:

UHTEpPEC K Pa3IMYHbIM cdepaMm MnpodhecCHOHANbHONU AESTEIBHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCThH U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

c(hOpPMHPOBAHHOCTh JKOJOTHUECKOW KYJIBTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakKTepa KOJOTUUECKHUX MPOOIeMm;

IJIAHUPOBAHUE U OCYIIECTBJIEHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA,;

pacUIMpeHHre OMbITa JIEITEIbHOCTH SKOJOTUYECKOM HAMpaBIeHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JESTeIbHOCTH, TOTOBHOCTH B IIpoOIlecce
U3ydeHus: (QU3WKA ~ OCYIIECTBISATH  MPOCKTHYID W HCCIEAOBATEIBCKYIO
NeATEeTLHOCTh HHIUBUIYAIHHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS
ba3oBble 1ornyeckue aAecTBu:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpPEENIATh 1eNIM JCSITENIbHOCTH, 3aJaBaTh MapaMmMeTpbl W KPUTEPUU HX
JIOCTHKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMAaTePUATILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN JACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaresibCKue 1eCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSMU M METOJAMHU
(bu3nYeCKON HAYKH;



BJIAJIETh HaBBIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00yiacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHusl 3ajiay (U3MYECKOTO COJEepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJAETh BHUAAMH JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpHIpETallui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HAaXOAUTh APTYMEHTHl JIs J10KAa3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA MO (U3UKE B MPAKTUUYECKYIO 001acThb
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX IPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMU MOJy4YeHUs] UHPOpManuu (U3HUECKOTO COAEPKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOMCK, aHaJH3,
CUCTEMAaTH3allMI0 U HWHTEPIPETAlNI0 MHPOPMAUMU pPa3IMYHBIX BHIOB U (opm
peCTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMM B PEIIEHUMH KOIHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3al[MOHHBIX
3alad ¢ coOMofeHHeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TMTUEHBI, PECypcoCOepeKeHMs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUS B Pa3jIMYHbIX (QopMarax c
yu€TOM Ha3zHayeHMsI THPOPMAIUH U LEIEBOU ayAUTOPHUH, BHIOMpPAs ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
OCYILECTBIAThH OOIIEHNE HA YpOKax (PM3UKH U BO BHEYPOUHOI 1€ATEIbHOCTH;
pacrmo3HaBaTh MPEANOCHUIKM  KOH(PIUKTHBIX CHUTyallMd ©  CMATYaTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;

MIOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI;

BBIOMpPATh TEMAaTHUKy W METOJAbl COBMECTHBIX JECUCTBUI C y4E€TOM OOMIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh 1M COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJOI0 yYaCTHUKA KOMAaHIBI B
oOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLEHHMBAaTh HIEU C TO3ULUHAA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEACHHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHble yueOHbIe NeiiCTBHSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIAacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyIUPOBAThH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aj]a4, [JIaH BBITOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOUYTEHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJECTh HABBIKAMHM  IO3HABATENbHOM  pedJeKcud KaKk  OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;

UCIOJIb30BaTh MPUEMBI peIIeKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETh OLICHUBaTh PHUCKM U CBOECBPEMEHHO MPUHUMATH PEIICHUA IO HX
CHUIKECHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHI JPYyTMX NP aHAIN3E pPE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATK! U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M apPryMEHTBl JPYyTHX MpPU aHAJIN3€ pe3yJIbTAaTOB
JIESITCIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTHX HA OUIUOKH.

B mpouecce nOCTHXKEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrPAMMBI
no (QuU3MKEe i1 ypOBHS cpeaHero oOmero oOpa3oBaHUsS y 00yJaronuxcs
COBEPIICHCTBYETCSA AMOLIMOHAJILHBIN WHTEJIJICKT, MPEANOIararo It
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMs, BKIIOYAIOIIETO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOUN SMOILIMOHAIBHON c(ephl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETyJIMPOBAHUS, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTh aJalTUPOBAaTBhCI K
AMOIMOHAJILHBIM U3MEHEHUSM U MIPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHKECHUIO LEIU U
yCIIEXy, ONTHMHU3M, WHUIIMATUBHOCTb, YMEHHUE JACHCTBOBATH MCXOJA M3 CBOHUX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CITOCOOHOCTh MOHUMATh SMOIIMOHATEHOE COCTOSHUE
JIPYTUX, YYUTHIBaTh €r0 TMPU OCYIIECTBICHUU OOIIEHHS, CIOCOOHOCTh K
COYYBCTBHIO U COINEPEIKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSI, POSBIISITH HHTEPEC U pa3peniaTh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy obOyuenuss B 10 kJiacce NpeaMeTHBIC pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

VYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, MHEePIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NYECKUX 3a]1a4;

pacrno3HaBaTh (puU3MUECKHUE SIBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOAUHAMUKU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSAMOJUHEWHOE
NBIDKEHUE, CBOOOJHOE TMaJieHue TeJ, IBWKEHUE IO OKPY)XKHOCTHU, HHEpUUs,
B3aumMojiecTeue Ten, Auddys3us, OPOYHOBCKOE IBWKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHHUH (OXJIAXKICHUH ), TETUIOBOEC
pPaBHOBECHE, MCHApPEHUE, KOHJCHCAlWs, IUIABJIICHUE, KPUCTAJUIM3ALNs, KUIICHHE,
BJI&YJKHOCTh BO3/lyXa, IOBBIIIEHUE JIaBICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY [apaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCaXx,
AIEKTPU3ALMSA TEJ, B3AUMOJCUCTBUE 3aPSJIOB;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATa, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Tella, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTECHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OINUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS M €IAUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UMYECKYIO BEJIIMUYHMHY C APYTUMU
BEJINYMHAMU;

OMMUCHIBATh HM3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIIONIb3Ysl (U3MYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTUsi Xa0TUYECKOrO JBMXKCHUSI MOJICKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o00O3Ha4YeHUsT U EIUHUIBI, HAXOAUTh (POPMYJbI, CBSA3BIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NUYECKUe BETUUYMHBI: AIEKTPUUECKUI 3apsi,
ANEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MMOJIsI, TOTEHIMAJ, PAa3HOCTh MOTEHIUAJIOB;
NPy ONMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EJUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIUYHUHY C APYTUMH BEIMUYUHAMH,

aHAM3UPOBATh (PU3UUYECKHE MPOIECChl U SBICHUS, UCIOJB3YS (PU3NUECKUE
3aKOHBI ¥ MPUHIUIBL: 3aKOH BceMupHOro Tsarotenus, I, 11 u I 3akonst HeroToHa,
3aKOH COXpaHEHUsI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS WMITYJIhCa,
MNPUHIUN CYNEPHO3UIUA CHJI, TPUHIUIT PABHOINPABUS HHEPLIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoH, MEpBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOTO 3apsana, 3akoH KylioHa, mpu 3TOM pasnuyarh CIOBECHYIO
GbopMyJIUPOBKY 3aKOHA, €T0 MAaTEeMaTUYECKOE BBIPAKEHHE M YCIOBUS (TPaHULIbI,
001acTH) MPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE TMPUHIMIBI JACHCTBUS MAalllMH, NOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIIIOJIHATh JKCIIEPUMEHTHl 10 MCCIENOBAHUIO (PU3NYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bOopMyIHpPOBATh BHIBOIBI,

OCYILECTBIATH MPSAMbIE U KOCBEHHBIE U3MEPEHUsI PUBNUYECKUX BEITUYHH, TPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOIb30BaTh HW3BECTHHIC
METO/IbI OLICHKHU MTOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (PU3NYECKUMHU  BEJIUYUMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(UKCUpOBAaTh pE3yNbTaThl IMOJTYYEHHOW 3aBUCHUMOCTH (DU3MUYECKUX BEJIMYMH B
BUJIe TaOnuIl U rpauKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIEA0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOTrO TpyJa MpHU IMPOBEACHUHM HCCIIEJOBAHUN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
NEATEIbHOCTH C HMCIOJIb30BAHHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJIEINbIO,
UCIOJIB3YS (PU3HUECKHUE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOoOXoauMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAacUYEThl M OLIEHUBATh PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYMHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHUBYIO
LEMOYKY PACCYXKIEHUH C OMOpPOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEICTABJICHUS YICOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIIHNH, TOJTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKU aHATTU3UPOBATh MOJIydaeMyto HH(POPMAILIUIO;

MPUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPAa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOLIEH Cpele;



pabotatb B TpYIIE C BBHIIOJHEHUEM pPa3IMYHBIX COIMAIbHBIX pOJIEH,
IUIAHUPOBATh PabOTy TPYNIBL, PAUMOHAIBHO pacHpelensTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOJIEMBI.

K xonmy obOydenuss B 11 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBbHOCTH JIFOJACH, LIEJOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTBHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIy4 CBETa, TOUECUHbI NCTOYHMK CBETA, AEpHAs
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siApa MPH PEHICHUH (PU3MYECKHX
3a1ay;

pacrno3HaBaTh (pU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKHN U KBAHTOBOW (PU3UKHU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUSA, JEHCTBHE MAarHUTHOTO TIOJdS Ha
IPOBOJHUK C TOKOM MW JBIKYIIMICS 3apsl, AJIEKTPOMATHUTHBIE KOJEOaHHUS U
BOJIHBI, NIPSIMOJINHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAXCHHE, IPEIOMIICHUE,
uHTepdepeHuys, audpakuus U TOJASpU3aAlMSA  CBETa, JHMCIEPCUS  CBETa,
dbotoanexTpudeckuii 3gdext (hoTodrddhexT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHEWYATOr0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas
PaANOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOAMMOCTH  pA3JIMYHBIX  Cpel) W
AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, PA3HOCTh MOTEHLIMAJIOB, AJIEKTPOJABIIKYILAs cuia, paboTa TOKa,
WHAYKIOUS MarHATHOTIO MoJjs, cuia Awmrmepa, cuna JlopeHua, WHIYKTHBHOCTB
KATyIIK{, 3HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOIO IOJIEH, MEPHOJ M 4YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M CWjla TOKa B MpoIecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUl, (OKYCHOE pacCTOSTHUE U
ONTUYECKasi cuja JHMH3bI, NMPU OMHCAHUM MPABWIBHO TPAKTOBATH (U3UYECKUIN
CMBICJ HCIIOJIb3YEMbIX BEJIUYMH, UX OOO3HAYEHUS M EIUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBJICHUS M MPOIECChl, HUCIHOJIb3Ys
¢usznyecKkue BEIMYUHBL: CKOPOCTh DJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONIUE JIaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMH,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI W MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH Joyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uUCia, mocrynartel bopa,
3aKOH PAaJIMOAKTUBHOTO pacnaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTEeMAaTHU4YEeCKOE BBIPAXXEHHE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

ONPENIENATh HAIIPABIICHHE BEKTOPA MHAYKIIMH MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
IIPOLIECCOB C MCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX WM3MEPEHUM: IMPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpATh ONTHUMAJBHBIA CHOCOO M3MEPEHUS W MCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATH YCTAHOBKY, (PHUKCHPOBATH
pE3yNbTAThl MOJTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIWYMH B BHUAC TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
JESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,



HEOOXOUMbIE JUJIsl €€ pelIeHus, NMPOBOJUTh PAcu€Thl M OLIEHHWBATH PEaTbHOCTh
HOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHM C ONOPOM HAa WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  INPU  PEIIEHMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
MH(POPMALMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTABJICHUS yueOHOW W HAYYHO-TIOMYJSIpHON MHGOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATTU3UPOBATH MOJIydaeMyto HH(POPMAIIHUIO;

OOBSCHATh TPHUHIMIIBI JEHCTBUS MAalIUH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacCHOIO UCHOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
Ui obecrieyeHus: 6€30MacHOCTH MPU OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 3J0POBbS M COOJIOJEHUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CpeJIE;

paboTaThb B TIpyHle C BBHIMOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO pacCHpelesTh O0O0S3aHHOCTU U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT KQXJ0r0 U3 YYaCTHUKOB IPYIIIbI B PEIICHUE pacCMaTPUBAEMOU TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnuuyectBo 4yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungpoBbie
Ne n/n P Kourpoabnbie | IlpakTuyeckn (ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI e padoThbl
pecypcsbl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3nKa U METOJIbl HAYYHOT'O TTO3HAHUSA 2 bubmorexa LHOK
' HRLHAYT https:/m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
29 Tnnavmka 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/ T4 1bf72
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmoreka [JOK
’ TeOpHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2 1 1
3 OCHOBBI TEPMOHHAMH K1 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK
’ Mda30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72




Uroro no pazgeny 24
Paznen 4. 3JIEKTPOJAMHAMUKA
bubmuorexa [JOK

41 MeKTpoCTaTiia 10 https:/m.edsoo.ru/7f41bf72
40 [TocTostHHBIN 35eKTpUYecKuil TOK. TOKH B 12 bubmmoreka [JOK

’ pa3nuYHBIX cpenax https://m.edsoo.ru/7f41bf72

Uroro no pazgeny 22

PesepBHOe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/m P Konrpoasbnsie | Ilpakruyeckue (tmpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. 9JIEKTPOJIUHAMMUKA
bubmnoreka IIOK
MarnuTtHoe noJjie. IJIEeKTpOMarHuTHAs
1.1 11 1 3 https://m.edsoo.ru/7f41¢97
WHIYKIIHS .
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
bubmnoreka IIOK
MexaHn4ecKkue U 31€KTPOMATHUTHBIE
2.1 9 1 https://m.edsoo.ru/7f41¢97
KoJieOaHus .
bu6anoreka LIOK
MexaHn4ecKkue U 31eKTPOMATHUTHBIE
2.2 5 1 https://m.edsoo.ru/7f41¢97
BOJIHBI
C
bub6anoreka LIOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41¢97
c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

OcHOBEI crenuaiabHOM TCOpHUU
OTHOCHUTCIBHOCTHU

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97
c




Uroro no pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
bubnunorexa LIOK
4.1 OneMeHThl KBAHTOBOM ONTHKHU 6 https://m.edsoo.ru/7f41c97
C
bubnunoreka LIOK
4.2 Ctpoenue aToma 4 https://m.edsoo.ru/7f41c97
c
bubmnoreka IIOK
4.3 ATOMHOE SApO 5 https://m.edsoo.ru/7f41c97
c
Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU

bu6anoreka LIOK
5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPHU3UKU 7 https://m.edsoo.ru/7f41c97
c
Hroro no paszneny 7
Pasnesn 6. OBOBIIAIOHIEE ITOBTOPEHUE
but6mmoreka [IOK
6.1 O6o06mmatoniee MOBTOPEHUE 4 https://m.edsoo.ru/7f41c97
c
Uroro no pazgeny 4
HasBanue moayuis
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Henenn

Ne uugposbie

Tema ypoka KourpoJubnbie | IlpakTuyeckue | H3YUCHH
n/n Bcero oOpa3oBaTe/ibHbIE

padoThI padoThI s
pecypchbl
®du3nka — HayKa O PUPOJIE.
e prp bubnuorexa [IOK
1 Hayunble MeTOABI TO3HAHUS 1 1
https://m.edsoo.ru/ff0c32e2
OKpPY’KaloILero Mupa
Pounb 1 mecTo dusuku B

) ($hOpMHPOBaHUK COBPEMEHHOMN | 1 bubnuorexa [IOK
Hay4YHOM KapTUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIEH
Mexanuyeckoe ABUKEHUE.

3 OTHOCHUTEILHOCTh MEXaHUUECKOTO | 5 bubanoreka LIOK
nsuxeHus. [lepemenenue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IIPSMOJIMHEWHOE | 5 bubmuoreka [JOK
JBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSAMOJIUHENHOE 1 3 bu6muoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBobomHoe majienne. Y CKopeHue 1 3 bubmmnorexa [JOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHneliHoe ABUKEHUE.

7 JBr>keHre MaTepraIbHON TOYKH IO 1 4 bubmmorexa [IOK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [TpuHimn otHOCUTENBbHOCTH [ anunes. 1 4 bubmmoreka [JOK




NHepuuanbHble CUCTEMBI OTCUETA.
Ilepssiit 3akoH HproToHa

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipunmun

but6mmoreka [IOK

9 CyIepno3uiuu cuji. Bropou 3akoH
yrep H p 5 https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuanbHOU TOYKU

10 Tperun 3akoH HproToHa 111 bubmmoreka [JOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMUpHOro Tsarorenus. Cuia

11 TsoxecTH. IlepBas kocMuyeckast bubmmorera OK

L https:/m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [IOK
Tea https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadgdbumuent tpenus.

13 Cuna an OTI/IBJ'Iej)I/I(lS)I pu HBHE(GHI/II/I bubnnorexa LHOK

P P https://m.edsoo.ru/ff0c3£76
TeJla B )KHJIKOCTH WJIN Ta3e
[TocTynarensHOE U BpaliaTeIbHOE

14 JIBIKEHUE a0COJIFOTHO TBEPIOTO Tea. bubnmnoreka [JOK
MowmenTt cuibl. [1nedo cumbl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
NMitynbsc MaTepralbHON TOYKH,

15 CHUCTEMBI MaTePHUAIIbHBIX TOYCK. bubnmorexa [JOK
NMitynbC critbl. 3aKOH COXpPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE IBUKEHUE
PaboTa 1 MOIIHOCTE CHJIBI.

16 Kunerndeckast 3HEprus MaTepuaibHON bubnmnorexa [JOK
ToukHu. Teopema 00 M3MeHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU

17 [ToreHimanpHas SHEPTHUsL. but6mmoreka [IOK




[oTeHUMaNbHASL SHEPTHS YIIPYTO
ne(pOpMHUPOBAHHOW TIPY>KUHBIL.
[ToTeHuManbHAasE SHEPTHS TeNa BOJIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ffOc461a

18

[ToreHManbHBIE U HETIOTCHIIUAIBHBIC
cuiibl. CBsA3b paboThI
HETMOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH SHEPTHH CHCTEMBI Tell.
3aKOH COXpaHEHUs1 MEXaHUUECKOW
SHEPruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI CHIIBI C
M3MEHEHHUEM MEXaHUYECKON SHEepPTruu
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

10

20

KonTponbHast pabota no teme
«Kunemaruka. /lunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHHUKE

10

bubanoreka LIOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nswxenue. Auddysus

11

bubanoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHus ra3oB, JKUAKOCTEN
Y TBEPABIX TEI

11

23

Macca monekyin. KonnuectBo
BemlecTBa. [locrossuHas ABoraapo

12

24

TermmoBoe paBHOBecue. TemnepaTypa

12




u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansueiii raz B MKT. OcHoBHOE

but6mmoreka [IOK

25 13
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeIHEe KHHETUYECKON IHEPTUun 13 bubmmoreka [JOK
JBHKEHUS MOJIEKYJ. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeiipona

27 3akoH /lanbToHa. ["a30BbIe 3aKOHBI 14
JlaGopaTtopHnast pabota

73 «HccnenoBanue 3aBUCUMOCTH MEXKITY 1
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a»

79 H3omponecchl B MI€aIbHOM Ia3e U Ux 1s bubanoreka LIOK
rpaguyeckoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKOW CUCTEMBI U

30 croco0On! e€ m3MmeHeHus. KoandaecTBo 1s but6mmoreka [IOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrUsi OJHOATOMHOI'O UJEATBHOTO
rasa

but6mmorekxa [IOK
31 Bunae! renionepenaun 16
s pedt https://m.edsoo.ru/ff0c5¢c36
VY ienbHas TEIIOEMKOCTD BEILIECTBA.
but6mmoreka [IOK
32 KonuuecTBo Tennotel npu 16
. https://m.edsoo.ru/ff0c5c36
Terutonepenade. AauadbaTHbIN mpoiecc
13 IIepBblil 3aKOH TEPMOAUHAMUKU U €T0 17 bu6muoreka [JOK

MMPUMCHCHHUC K U30IIpoLIcccaM

https://m.edsoo.ru/ffOc5efc




HeoOpaTtumocTs nporeccos B

but6mmoreka [IOK

34 npupoae. Bropoii 3ako 17
PHPOZE. BTOPOH " https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Tpuniun nevicreust u KII/ TenmoBoit 18 bubnuotexa [JOK
MAaIllUHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI 18
DKOJIOTHYECKHUE TTPOOIEMBI
37 P 19
TEIUIOPHEPTreTUKHU
18 O6o6maromuii ypok «MolekysipHast 15 bubnmnoreka [HOK
¢usuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHTpoinbHast pabota 1o Teme BuG OK
39 «Monexynsipaas ¢puznka. OCHOBBI 20 nosmotera I
https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [Tapoo6pazoBaHue 1 KOHACHCAIHSL. 20 bu6muoreka [JOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOGCOmIOTHAS U OTHOCUTEIbHAS
41 BJIQKHOCTH BO3ayxa. HachIeHHbIi 21 bubmorexa IIOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
TBeépnoe teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONH ”1 bubmuoreka [JOK
CBOHMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepHUAIIbI
[1naBneHue u KpucTain3aIus.
but6mmoreka [IOK
43 YaenwHas TemnoTa IJaBJIeHUs. 22
https://m.edsoo.ru/ff0c6708
Cyb6numarus
b K
44 YpaBHeHHe TEII0BOTO OanaHca 22 nommorexa IO

https://m.edsoo.ru/ff0c6820




OnexTpuzanys Ten. DIeKTPUIECKUU

45 3apsia. JIBa BUJIa DIEKTPUUECKUX 23 bubmorexa [OK
PAL. A p https://m.edsoo.ru/ffOc6bcc
3apsioB
[IpoBOIHUKH, TUDIIEKTPHUKU U
46 H(I))JI OBOIHUKU 33.1:5H COXpaHEHUs 23 Eubmaorexa ITOK
YHpOBOZ ’ p https://m.edsoo.ru/ffO0c6bcc
AJIEKTPUUECKOTO 3apsijia
B3aumonencTBue 3aps10B. 3aKOH
. . bubmuorexa [JOK
47 Kynona. ToueuHbIN 2JIEKTPUUECKUN 24
https://m.edsoo.ru/ff0c6ce4d
3apsia
Hanpstx€HHOCTh 3EKTPHUYECKOTOo
43 nons. [puHumn cynepnosuumuu 94 bubnmnoreka [HOK
3IIEKTPUYECKUX TTOJer. JInaun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cuit anekTpocTaTuyecKkoro
49 nois. Ilorennuan. PasHocTh 25 Bubmaorexa ITOK
' ait. https://m.edsoo.ru/ff0c6£00
MMOTEHIINAIOB
ITIpoBOOHUKH U DUANIEKTPUKHU B
50 3J'IpeKT OCTaTHYECKOM nol?Ie 25 bubnmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
. bubmuorexa [JOK
51 OnekTpoeMrocTh. KoHaeHCAaTO 26
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTh TJIOCKOTO
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO 26 Bubmorexa OK
A pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue 7
IIEKTPOEMKOCTH KOHJEHcaTopa"
IIpuHnun gercTBUS U IPUMEHEHUE
54 PUHIIUIIL [ p 27

KOHACHCATOPOB, KOIMMPOBAJILHOI'O




arrmnapara, CTpyHHOro nIpuHTepa.
DNeKTpOCTaTHYECKast 3aIIUTa.
3azeMyIeHHE dIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €T0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

28

56

[MocnenoBarenbHOE, NapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
poBOAHKKOB. JlaboparopHas paboTa
«M3yveHne cMEIIaHHOTO COCTUHECHUS
PE3HUCTOPOBY

0.5

28

bubmnoreka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenma

29

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

58

3akon OMa A5 TOJTHOM (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne D/1C nctouyHuka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

0.5

29

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJIJIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS METAJIJIOB OT
TemnepaTypbl. CBEpXITPOBOAUMOCTh

30

60

DJIEKTPUYECKUH TOK B BaKyyMe.
CBOMCTBA JIEKTPOHHBIX ITYYKOB

30

61

[TomynpoBOIHUKY, UX COOCTBEHHAS U
pUMecHas MpoBOAUMOCTh. CBOMCTBA

31

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc84ae




p—n-nepexoaa. [1onynpoBoaHUKOBEIE

puOOpbI
DJIEKTPUUYECKUH TOK B pACTBOpax U

2 paciuiaBax 3JIEKTPOJIUTOB. | 31 bu6muoreka [IOK
DJIIEKTPOIUTHYECKAsT JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIHN3
DJIEKTPUUYECKUH TOK B Ta3ax.

63 CamocTosTeNbHBIN U | 32 bubnmnoreka [HOK
HECaMOCTOSTENIbHBIN pa3psal. MonHus. https://m.edsoo.ru/ffO0c84ae
IInazma
DneKTpruuecKue mpuodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE | 32 bubnmnoreka HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH

65 O06o06maromuit ypok | 33 bubnmnoreka [JOK
«ONEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
Konrponbnas pabora no reme

66 «Qnekrpocraruka. [IocTosHHBIM | 33 bubmuoreka [JOK
aNeKTpudecKkuil ToK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpelax»

67 PesepsHbiil ypok. KonTponbHast | 34 bu6muoreka [IOK
pabota o Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O600aronmii ypox | 34 bubnuotexa [JOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
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11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hepneas uudgposbie
n/n Tenma ypoka Bcero Kontpoabubie | IpaxTudecku u3ydeHusi | obOpa3oBaTesibHbIE
padoThbI e padoThI pecypesI
[TocTostHHBIC MarHUTHI U UX

1 B3auMoJielicTBUE. MarHuTHoe I110JIe. 1 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHAYKIMU. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHOM MHAYKLIUH
MaruutHoe 1moJie MPOBOIHUKA C

) ToKOM. OnbIT DpcTeaa. 1 1 bubnuorexa [JOK
B3aumoneiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 | 5 bubnnorexka [JOK
MAarduTHOTO IIOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 | 5 bubnnorexka [JOK
«HccnenoBanue neMcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleicTBMEe MarHUTHOTO TOJISI Ha

5 JBIKYIIYIOCS 3apsSKECHHYIO YACTHUILY. | 3 bubnnoreka [JOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnekTpoMarHuTHas UHAYKIus. [lotok | 3

BEKTOpa MarHUTHOM MHAYKIuu. DC




MHAYKIHUU. 3aKOH 3JIEKTPOMarHuTHON
unaykuun Papanest

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AIIEKTPOMATHUTHOU WHIYKITHH)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIIeHUE
camonHaykuu. 3/]C caMOMHIyKLIHH.
OHeprusi MarHUTHOTO NOJISL KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

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

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHHUE: TOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHI],
WHIYKIIMOHHAs M€Yb

10

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTPOMarHUTHAS HHIYKIHSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabota mo Teme
«Mar»uuTtHoe 107J1€e.
DNIEKTPOMarHuTHasE UHIYKIUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CBoboiHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUYeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
IIpeBpamienue 3Hepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcCCHI TPy3a»




14

Konebarenbubir kKoHTYp. CBOOOIHBIE
3IIEKTPOMAarHUTHbIE KOJIeOaHHs B
U/IealIbHOM K0J1e0aTeIbHOM KOHTYpE.
AHaorus Mexay MEXaHM4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSAMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOAaTeITbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cb9c4

16

IIpencraBienue 0 3aTyXaromux
KosieOaHusX. BeIHYKICHHBIC
MeXaHH4ecKHe Kojiebanus. Pe3oHanc.
BrIHyKIeHHBIC 2JIEKTPOMArHUTHBIC
KoJieOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepemennbId ToK. CHHYCOUAATBHBIN
MePEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JICUCTBYIOIIEE 3HAYEHHUE CUJIbI TOKA U
HaIpsHKEHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [Ipoussoactso,
nepegava u norpedieHue
IIEKTPUYECKON SHEPTUU

19

VY CTpoiCTBO U MPAKTHYECKOE
MIPUMEHEHHNE IEKTPUIECKOTO 3BOHKA,
TeHEepaTopa IMEPEMEHHOTIO TOKA,
JIMHUH JJIEKTpoliepesay

10

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKHU TTPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ncnonp3oBanus

10




ANEKTPOIHEPIUU B OBCEHEBHOU
JKU3HU

MexaHnyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopoctb

bu6mmoreka [JOK

21 11
pacrpoCTpaHEHUs U JJIMHA BOIHBL. https://m.edsoo.ru/ff0ccaS4
[Tonepeunbie U MPOOJIbHBIE BOJIHbI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh 1 bubnnoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIEKTPOMAarHUTHBIE BOJIHBI, UX
. bubnuorexa [JOK
23 cBOMCTBA U ckopocTh. [llkana 12
https://m.edsoo.ru/ffOccfeQ
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paIUOCBA3U U
24 teneBuaeHus. Pa3Butue cpeacTs 12
cBs3u. Paguonokanus
)5 KonTponbHas padota «Konebanus u 13 bubnnoreka [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpamonnHENHOE pacCIpOCTPAHEHNE
26 CBETa B OJJTHOPOJHOM Cpejie. 13 bubnuoreka [JOK
Todeunslii ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHnue cBeTa. 3aKOHbI
27 oTpakeHus ceera. [loctpoeHue 14 bubmorexa HOK
p o p https://m.edsoo.ru/ffO0cd4e0
N300paXeHUH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe
)3 BHyTpeHHee oTpakeHue. [IpeaenbHbIn 1 bubmuoreka [IOK
YIL'OJI MOJITHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUS
29 JlaboparopHas padota «3mepenue 15 bubmuorexa [JOK




IMMoKas3aTceiid MpCJIOMIJICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunsel. [TocTpoenune n3obpakeHuit B

bub6mmoreka [IOK

30 nuH3e. Popmysia TOHKOM JINH3BL. 15
pMYy https://m.edsoo.ru/ff0cddle
VYBenuueHue N1H3bI
JlaGopaTopHnas pabota
31 «Hccnenosanue cBONUCTB 16
M300paXeHH B TMH3aX)
Hucnepcus cBera. CioxxHbIA COCTaB
1 oenoro cBera. LlBet. JJaboparopHas 16
pabora «Habmonenne nucrepcuu
CBETa»
13 Wntepdepenmus crera. Audpakius 17 bubnuorexa [JOK
cBeta. JludpakunoHHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. 17 bubnnorexka [JOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyueckue npudOpsI U yCTpoicTBa U 18
YCIJIOBHS MX 0€3011aCHOTO TPUMEHEHUS
['paHuUIBI TPUMEHUMOCTH
36 KJ1laccnueckou MexaHukH. [locTynarel 18 bubnunorexa [JOK
CIICLIMATIbHOU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEITbHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
37 3ameJIeHHE BPEMEHH U COKpaIllEHUE 19 bubmorexa HOK
4 p paitl https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMMYJIbC PETSITHBUCTCKOH
38 gacTUIlbl. CBsI3b MacChl C SHEPTUEH U 19 bubmorexa HOK
) p https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUS TTOKOS
39 KonTtponpHas padora «Onrtuka. 20 bubnmoreka [JOK




OcHOBBI cIELIMANIBHON Teopun
OTHOCHUTEIIEHOCTHY

https://m.edsoo.ru/ffOct6f0

®otonsl. Dopmyna I1nanka. DHeprus

bu6mmoreka [IOK

40 20
1 UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U UCCIICIOBAHUE Eub 10K
HOINOTEKA
41 otodddexra. OnbIiTel A. T 21
¢ b https://m.edsoo.ru/ffOcffc4
CrosneroBa
3akonsl hotorddexra. YpaBHeHue
42 BH“HLHTeI(/IliHa n(l;q:bOToa(qujeKTa 21 bubmorexa [JOK
A : https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma» ¢porodddekra
Hasnenue ceera. Onbith [1. H. BuG LOK
nOINOTEKA
43 JleOeneBa. XMMUYECKOE IEUCTBUE 22
a a hitps:/m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
a €CcKoe €HEHUE:
44 MPAKTUIECKOE TIPUMEHEHHU -
dboTorneMeHT, PoTONATUHK,
coJTHE4Has OaTapesi, CBETOUOT
bu6mmoreka [IOK
Pemrenue 3aga4 mo reme «9JI€MEHTEI
45 . 23 https://m.edsoo.ru/ff0d030
KBAHTOBOM OIITHUKI) 5
Mopens atoma TomcoHa. ONIBITEI
46 Peszepdopaa mo paccesHuro a-4actu 23 bubmorexa [JOK
pHOpAa o b t hitps://m.edsoo.ru/ff0d091a
[Inanerapnast Mogenb aToMa
bu6mmorexa [IOK
47 IToctynartel bopa 24
y p https://m.edsoo.ru/ff0dOafa
HN3nyyenue u noriomenue GpoToHOB
i ¢ bu6mmorexa [IOK
48 MIpH MEPEX0/i€ aTOMa C OJTHOTO YPOBHS 24

SHEPIrUU Ha Apyrou. Buasl criekTpos

https://m.edsoo.ru/ff0dOafa




49

BousiHOoBBIE CBOMCTBA yacTull. BosHbI
ne bpouia. KopnyckynspHo-
BOJTHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTyYCHHE

25

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOca8

50

OTKpbITHE PAIMOAKTUBHOCTU. OIBITHI

Pesepdopaa mo onpezneneHuio cocraa

PaarOaKTUBHOI'O U3JTYUCHUS

25

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaowcTBa anbda-, 6era-, raMma-
u3iydeHus. BiausHue
PaIMOAaKTUBHOCTH HA KUBBIC
OpTaHU3MBI

26

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otomel. Anbha-pacma.
ONEKTPOHHBIM U NO3UTPOHHBIN OeTa-
pacnan. I'aMma-n3nydyenue

26

bubmuorexa [JOK
https://m.edsoo.ru/ff0d116
2

53

DHeprusi CBsI3U HYKJIOHOB B sI/IpE.

S nepHblie peakuuu. AnepHbIH
peaktop. [Ipo6iempl, IEPCIEKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI SIEPHOU
YHEPTEeTUKHU

27

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

54

DneMeHTapHbIe YacTullbl. OTKpPBITHE
Mo3UTpoHa. MeTo bl HAOTIOICHUS 1
pEerucTpanum 3JIeMEHTAPHBIX YaCTHII.
Kpyrnslii cton «@yHaaMeHTaIbHBIE
B3auMOJeHUCTBHA. ENMHCTBO
(bu3NYECKON KapTUHBI MUPa»

27

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3anoro nebda. Co3sesaus,
SIPKUE 3BE3bI, TNIAHETHI, UX BUTUMOE

28




nekenne. ConHeyHas CUCTEMA

56

Comnune. ConHeuHast akTUBHOCTD.
Nctounuk sueprun CosHIa U 3BE3]1

28

57

3B€E3/b1, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI INITABHOW
MIOCJIEI0OBAaTEIbHOCTH. BHyTpeHHEee
cTpoeHue 3B€31. COBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOKACHUH U
sBostonu CosHIA U 3BE3]

29

58

Mineunsii [lyte — Hama ['anaktuka.
[Tonoxxenne u npuxenue ConHLa B
lanaktuke. ['anaktuku. YepHbie
JBIPBI B IAPAX FAIAKTUK

29

59

Bcenennas. Pa3beranue rajgakTuk.
Teopus bosbioro B3peisa.
PenukroBoe nsnyuyenue.
MeraranakTuka

30

60

HepeH_IeHHLIC HpO6HeMBI ACTPOHOMHHU

30

61

KoHnTtposnbnas pabota «71€MeHThI
ACTPOHOMHUU U aCTPOPHUIUKI

31

62

O6o0matromuii ypok. Pois ¢husuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIUAIBHON U
ATHYECKOH cepax NesTeTbHOCTH
YyenoBeKa

31

63

O6o06matomuii ypok. Pois 1 mecto
(GU3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

32




64

O6o6maromuii ypok. Ponb
¢u3uveckoit Teopun B HOpMUPOBAHUN
npeCTaBIeHUN 0 HU3NIECKOM
KapTUHE MHUpa

32

65

Ob6o6maromuit ypok. Mecto
¢du3nUecKoil KapTHHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTABICHUN O IPUPOJIC

33

66

PesepBHBI ypok. MarHuTHOE 110JIE.
DNeKTpOMarHuTHAasE UHIAYKIHS

33

67

PesepBHblii ypok. Ontrka. OCHOBBI
CHeIHAalbHOI Teopuu
OTHOCHUTEIIbHOCTH

34

68

Pezepusliit ypok. KBanroBas ¢usuka.
DneMEHTHI aCTPOHOMUU U
acTpou3uKH

34

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®uzuka / KacesHoB B.A., O011€CTBO € OrpaHMYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AknmonepHoe oodmectBo «M3aarenbectBo «lIpocBemenne»

» dmsuka, 11 krace/ KacesaoB B.A., O61ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTBIO «IPODA»; AkumonepHoe o0mectBo «M31aTenbcTBO

((HpOCBGHIGHHG»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA
[Tporpamma ¢usuku aiig 10-11 knaccos. ba3oBblil ypoBeHb (aBTOp
B.A.KacesnoB) YMK " ®usuka.10xn. bazoBelit ypoBeHs"

1.®usuka. 10knacc. ba3zoBelil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM MPUIOKEHUEM
(aBTop B.A. KacbsiHOB).

2. ®usuka 10xmnacc. ba3zoBelil ypoBens. MeTtoaudeckoe nocooue (aBtop B.A.
KacbstHoB).

3.®u3uka, 10-11kmaccel. ba3oBblil ypoBeHb. TETPAlb ISl JIA0OPATOPHBIX padoOT
9aBTopsl B.A.KacesiHoB, B.A.KopoBuHn).

4.®uzuka. 10-11 knaccel. 6a30BbIN ypoBeHb. KOMILUIEKT TeTpaaeit s
KOHTPOJIbHBIX padoT (aBTop B.A.KacksaHOB)

5. ®usuka.l0kiacc. Junaktuyeckue KapTouku - 3aaanus (aBrop M.A.Yakos,

K.M.V11akoB).



YMK "®usznka,11 knacc. 6a30Bblil ypoBeHb"

1. ®usuka.l1kmacc. 6a30BbIi ypOoBEHb. YUEOHUK C 3JIEKTPOHHBIM MPUIIOKEHUEM
9aBTop B.A. KacesHOB).

2. ®usuka .11kmnacc. 6a30BbIl ypoBeHb. MeToanueckoe nocodue (aBTop B.A.
KacpstHoB).

3. ®usuka 10-11 kmaccel. 0a30BbIi ypoBeHb. TeTpaab s 1a00paTOPHBIX padOT
(aBTOpsl B.A.KacksHoB, B.A.KopoBuH).

4. ®usuka 10-11xmaccel . 6a30BbIN ypoBeHb. KOMIUIEKT TeTpaeit 1is
KOHTpPOJIbHBIX paboT (aBTOophl B.A. KacbsHos, U.B.Urpsiios).

5. ®usuka. 11kmacc. muaakTHYECKUE KapTOUKU-3a1aHus (aBTop M.A.Y11akos,

K.M.Vmakos0.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1.htt://nsportal.ru-counanbHas ceTb pabOTHUKOB 00pa30BaHUS.
2.htt://markx.narod.ru/pic-¢u3uka B mKOJE.

3.htt://festival. 1 september.ru/articles/ - hecTrBaIbL NIEIArOTUUECKUX UACH
"OTKpBITBINA YPOK".

4.htt://www fizika.ru/ - cailT nnst yunreneil GU3NKU U UX YUCHUKOB.

5.htt:www.physis/ - MaTepuansl o Gusuke.



6.www.ege.edu.ru - uHpopmaionHnsiit mopran EI'D.

7.http://school - collection.edu,ru/- enunas kosuiekuus [{OPoB.
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