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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOrO0 YpPOBHS Ha YPOBHE CpeIHEro oOOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Takxke c ydérom ¢enepaabHOll pabodeil MporpaMMbl BOCTIMTAHHS |
KOHIICTIIIUU TIpenojaBaHus yuyeOHoro mnpeaMera «Puszukay B 00pa3oBaTelIbHBIX
OpraHu3aIusaX Poccuiickoin Oenepanum, peanu3yIommx OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHun ux ¢usnke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESTEIHLHOCTHOTO
nonxoxaa. IIporpamma no ¢usuke coorBerctByeT TpeboBanusiMm GI'OC COO k
IJIAHUPYEMBIM JTUYHOCTHBIM, TPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTaM
OoOy4eHHMsI, a TaKXKE YYHUTHIBAET HEOOXOIUMOCTh peaJU3alUU MEKIPEIMETHBIX
CBs3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4YE€OHBIMHM TMpeameTramMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC IIE€TW M3Yy4eHHs (U3MKK HA YPOBHE CPEIHETO OOIIETo
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHEHIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

e ITAHUPYEMBIE PE3YJIBTATHl OCBOCHHS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIC PE3YJbTATHI 110 TOJIlaM O0yUCHHUS;

e cojepxkaHue yueoHoro npeamera «Du3nkay mo rogam o0ydeHus.

du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPHUPOBI, BHICTYyMas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. LIIKoabHBIN Kypc PU3NKU — cUCTEMOOOpa3yIomui
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUYECKHE 3aKOHbI
JeXaT B OCHOBE TMPOLIECCOB U SBJICHHWH, H3y4YaeMbIX XUMHEH, OHOJIOTHEH,
¢usnueckoir reorpadueld W acTpoHoMuen. lMcmomp3oBaHWE W AKTHBHOE
npuMEHEeHHEe (U3UUYECKUX 3HAHUW  OmpeenseT XapakTep UM pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTE€pUAJIOB C 3aJaHHBIMU CBOWCTBAMU U JIPYTHX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJd B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTUHBI MHUpa OOydaromuxcs, B (opMHUpOBaHUE YMEHUN TPUMEHATH
HAYYHBIN METO/]] TO3HAHUS NP BHIMIOJTHEHUU UMHU YU4E€OHBIX UCCIIEIOBAHUM.

B ocHOBy kypca (usmku i ypoBHS CpeAHEro oOmero ooOpa3oBaHUS
MOJIOXKEH PN WIeH, KOTOpPble MOXKHO paccMaTpuBaTh KaK MPUHIMIBLI €ro
MOCTPOCHHS.




Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3fesioB (DU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (U3HKH.

Hoes cenepanusayuu. B COOTBETCTBUM C HEW Mmarepuan Kypca (U3UKU
o0beAMHEH BOKPYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTcs
dbopMupoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mOpeanosaraeT HUCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHala (U3NYECKONM HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukun Cc pa3BUTHEM OOIIecTBa, a TakKkKe€ C MHUPOBO33PEHUYECKUMH,
HpPaBCTBEHHBIMH U SKOJIOIMYECKUMHU MTPOoOIeMaMHu.

Hoess npuxnaowoii  nanpasnennocmu. Kypc ¢usukum mpenamosiaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercss MNOCPEACTBOM BBEIEHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHUKUW M TEXHOJOTHM, a Takke O0OCYXKICHUS
po0JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS M 9KOJIOTMYECKOW O€30MacHOCTH.

Crep:KHEBBIMU 3JIEMEHTAMHU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpPE MOCTPOCHUSI (PU3MUECKOU TEOpUH, Poiu (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TI'PaHMLAX
OPUMEHUMOCTH TEOPHUH, MJi1 ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJICHUH U
MIPOIIECCOB).

CHCTeMHO-AESATENIbHOCTHBIN TOJIX0 B Kypce (U3UKU pean3yercsl Mpexie
BCEro 3a CUET OpraHU3aldd SKCIIEPUMEHTAIBHON JEITeIbHOCTH O00YYaroIIUXCs.
Jlnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HWCIOIB30BAHHE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpbIE B MporpamMme no (usznke oObeTUHEHBI B OOIIMI CIHCOK YUYEHHYECKHX
NPaKTUYECKUX paboT. BhieneHrne B yka3aHHOM IepedyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSL W OLEHKH, OCYIIECTBISETCA Yy4YaCTHUKAMHU
00pa30BaTeIbHOrO TpOLEcCa HUCXOJs U3 OCOOCHHOCTEW IUJIaHUPOBAHUS U
ocHamieHus kabunera ¢Qusuku. Ilpu »3TOM oOecrnednBaeTrcsi OBJIAJIEHUE
OOy4YarOIIMMHUCS YMEHUSIMU NPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEN (PU3MYECKMX BEIMYMH M TOCTAHOBKY ONBITOB IO IPOBEPKE
NPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHWE YIENAETCS PEUIEHUI0 PAcYETHBIX M KadyeCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/1a4d C SIBHO
3a1aHHOM (PU3UYECKOI MOJIENIBIO, MTO3BOJIAIOIINE NPUMEHITh U3YUEHHbIE 3aKOHBI U




3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, TaK MU MHTETPHUPYs 3HAHUS W3
pa3HbIX pa3nenoB. [ KayecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3MYECKHX SBICHUH M MPOIIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJeNnu sl CUTYyallud MPaKTHUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIeUYeHHI0 Y4eOHOro mpoiecca 0a30BbIM ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
NpeIMETHOro KaOuHeTa (U3MKU WM B YCJIOBHUSX HMHTEIPUPOBAHHOIO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAy4YHOro IMKiIa. B xabuHere (U3MKM OHKHO OBITH
HeoOxomuMoe JnabopaTopHOe OOOpYIOBAaHHWE [JisS BBIMOJTHEHUS YKa3aHHBIX B
nporpaMme Mo (Gu3MKe YYEHHYECKHX MPAKTUIECKUX PaboT W JEMOHCTPAIIMOHHOE
o0opyioBaHuE.

JHlemoHcTpanimonHoe oOopyaoBaHue (GOPMHUPYETCS B COOTBETCTBHM C
NPUHIIUTIOM MHHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIYEBBIX JIEMOHCTpAIUN IS
UCCIIEIOBAHUSA  HM3Y4YaeMbIX SIBJIEHUH M  TPOILIECCOB, HOMIUPUYECKUX U
(byHIaMEHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHECHUIA.

JlaGopaTtopHoe 000pydOBaHUE JJIsi YUYEHMUECKHUX MPAKTUYECKUX padoT
dbopMupyeTcsl B BHAC TEMAaTHYCCKUX KOMILUICKTOB M O0ECIIEUMBACTCS B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
71a00paTOPHOTrO OOOpPYJIOBAHUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(POBBIX MPHUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE U (PPOBBIX JaOOpaTOPUil.

OCHOBHBIMHU LIENIIMH U3yU€HUs (PU3KUKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wuHTEpeca W CTPEMJICHHS OOY4YaIOMUXCA K HAYYHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ MO3HAHUA U (POPMUPOBAHUE
MCCJIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opMHpOBaHME HAayYHOTO MHPOBO33PEHHUS KaK pe3yiapTaTa H3YyUCHUs
OCHOB CTPOEHMsI MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHne yMmMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

o (opmupoBaHue mpeACTaBICHUN O ponu (PU3UKH IS Pa3BUTHS APYTHAX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHnue HTUX 1eneid o0ecreurnBaeTcsl pelieHueM CIenyIonuX 3a1ad B

npolecce U3ydeHus Kypca GU3MKH Ha YPOBHE CPEIHETO 0011Iero o0pa3oBaHus:




e npuoOpeTeHue  CHUCTEeMbl  3HaHUU 00 oommx  (uU3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJISIDHYIO  (PM3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPO(DHU3UKH;

e (dopMupOBaHME YMEHHUU TIPUMEHSATH TEOPETUYECKUE 3HAHUA IS
oObsicHeHUs (U3MYECKUX SBICHUHM B TpUPOAE U IS TNPUHATUA
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU KU3HU,

e OCBOCHHE CIIOCOOOB pEIICHHS pa3jINYHBIX 337ad C SBHO 3aJaHHON
bu3ndeckoil MoJeNbIo, 3a1ad, TOAPa3yMEBAIOIINX CAMOCTOSTEIBHOE
co3fanue (pU3nIecKoi MoJIeNH, aICKBAaTHOM YCIOBHSM 3aJ1a4H;

e TMOHUMaHHWE (U3MYECKUX OCHOB WU TPHUHIIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIIOTUYECKUX MPOIECCOB, UX BIMSIHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHHE METOJAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHMS U TMPOBEACHHUS
¢u3nyecKux HKCIEPUMEHTOB, aHaJW3a M WHTEpIpeTanuu HH(OpMAINH,
OIpeNeICHHsI TOCTOBEPHOCTH MOTYyUYEHHOTO PE3yIbTaTa;

e CO3/IaHUE YCIIOBUI ISl Pa3BUTHUSI YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM N1EATETbHOCTH.

Ha u3ydenne ¢usuku (0a30BbIid ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus otBoautcs 102 vaca: B 10 kimacce — 68 yacoB (2 yaca B HeENo), B
11 xacce — 34 yaca (1 vac B HezeiO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPaKTHYECKUX paboT SBIAETCS PEKOMEHIOBAHHBIM, YUYUTENb JelaeT BBIOOP
NpOBEACHUS J1TAOOpPaTOPHBIX pPabOT M ONBITOB C YYETOM WHAMBHIYaTbHBIX
0COOCHHOCTEH 00yJarONUXCHl.

Ob6opynoBanue «lllkonpHoro KsanTtopuyma» obOecnieunBaeTr 3(QPeKTUBHOE
JIOCTHKeHHE 00pa30oBaTeNbHBIX pPE3yIbTaTOB OOYYAOIIMMHUCA TIO MPOrpaMMme,
BO3MOKHOCTH YTITyOJIEHHOTO N3y4eHUS (PU3UKH.




COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3zjnesn 1. ®u3uka U MeTOAbI HAYYHOI0 NMO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poib DJKCnepuMeHTa M TEOpUM B MpOLEcCe II03HAHUA IPUPOJBI.
DKCIEepUMEHT B (PUBHKE.

MonenupoBanue (U3MYECKUX SIBJICHUNA W TpoleccoB. HaydHble THIOTE3bI.
du3nuecKre 3aKOHbI U TEOpPHUH. ['paHMIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HOPpMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble M IUPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JTATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

MexaHnnueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JABUKEHHUS.
Cuctema otcuéra. TpaekTopus.

[Tepemernienne, CKOpOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpEHHE MaTepuajbHOM TOYKH, WX MPOEKIIMH Ha OCU CHCTEMbI KOOpIWHAT.
CroxeHue nepeMerieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEHHOE ABWXeHue. I 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHHS, IyTH U MEepEeMEIICHUS
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuuennoe nBuwkeHuwe. JI[BWKE€HME  MaTepHaIbHOM TOYKH MO
OKPYXHOCTH C IMMOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, TUHEUHAS
ckopoctk. [lepuon u yacrora odpamienus. LleHTpocTpemMuTenbHOE YCKOPEHHUE.

TexHudyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBI)KEHHUE CHAPSIO0B, LIEMTHBIE U PEMEHHBIE TTepeaavu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHUS.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OPOIIEHHOTO IMMOJA YIJIOM K TOPU3OHTY H
TOPU30HTANIBHO.




N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu pu ABUKEHHUH 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIbIO ONPEIEIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOWIEHUS MEXAY IYTSAMHU, HPOWIECHHBIMU TEIOM 32
MIOCJICIOBATENIbHBIE PAaBHBIE IPOMEXKYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yyenue nBmxeHus Tena, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocurenbHOCcTH  [anmunes.  IlepBwlii  3akoH  HbroTOHA.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUIsL MATEPUAIbHON TOUKHU. Tpernii 3akoH HproTOHA 1151 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro TtsiaroreHusa. Cumima Tspkectd. IlepBas kocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (okosi, ckoibxkeHus, kadenust). Cuia tpeHus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUS U cujia TpeHus nokos. KoadgduimeHnt tpeHusl.
Cuia conpoTHUBIIEHUA NPU IBU>)KEHUU TEJa B dKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalaTelbHOE JIBIXKEHHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHIBI OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBusd
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3akon HerotoHa.

N3mepenne cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U MAICHUN.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBus paBHOBECHUs TBEPIOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.




HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

HUccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TEJA, HUMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akoHbl cOXpaHeHUA 8 MeXaHUKe

Nmnynbc MaTepuaibHOM TOUKH (Tena), CUCTEMBl MaTEpPUAIbHBIX TOYEK.
Nmnynbec cuUilbl U1 U3MEHEHHE HMMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MarepuaiibHOW TOYkKH. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEprusl. [ToreHumnanbHas DHEPrus yIpyro
nedhopMHpOBaHHON  mpykuHbl.  [loTeHnmManbHas  sHeprus  Tela  BOJIM3HM
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTCHUWAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTCHUUAIBHBIX CWJI C U3MEHEHUEM MEXAHMYECKOW SHEPruM CHUCTEMBI TEIN.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckre yCTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHUE: BOIAOMET, KONED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexoa MOTEHIMATBHON YHEPTUN B KHHETUYECKYIO U OOpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3ydyenne abCONMIOTHO HEYNPYroro yjuapa C TMOMOIIBIO JIBYX OIMHAKOBBIX
HUTSHBIX MAATHUKOB.

UccnenoBanne cBsizu pabOThl CUJIBI ¢ U3BMEHEHUEM MEXaHMYECKON IHEpPTUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJsiekyasipHast QU3MKa U TEPMOJAMHAMMKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKON TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddys3usa. Xapaktep ABUKEHUS WU
B3aMMOJEHCTBUS YaCTHUI BewiectBa. Molenu CTpOeHUsi Ta3oB, XKUIAKOCTEH U
TBEPJIBIX TEII M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeieid. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TemnoBoe paBHOBecHue. Temmeparypa u €€ msMmepenue. lllkama Temneparyp
Llenbcus.




Mopens  unpeanpHOoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIoTHash TeMmIiepaTypa Kak Mepa
CpedHeW KHUHETHUYECKOM SHEPruM TEIUIOBOTO ABMXKEHWs dvactul rasza. [llkana
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3axon JlanbroHa. M3omponeccsl B UACATbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BenlecTBa. ['paduueckoe mpencTaBieHne H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHudyeckre yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: TEePMOMETD,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BemiecTBa, Qororpadun
MOJIEKYJI OPraHUYECKUX COCTUHEHUN.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIISIPHOTO
B3aUMOJEHCTBHUS.

Mogenb, MILTIOCTPUPYIOIIAs TPUPOY AABICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSIHUSI HJACAIBHOTO rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Ornpenenenue Maccbl BO3AyXa B KJIACCHOW KOMHAT€ HAa OCHOBE HM3MEPEHHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEpPrusl  OAHOATOMHOIO  HWAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3Iy4YEHUE. Y elbHas TEIUIOEMKOCTh BEIIECTBA.
KonudecTBo TemIoThl npH TeIionepeaaye.

[Tonsitue 06 amuabatHoMm tipouecce. IlepBbli 3aKOH TEPMOJIMHAMUKHU.
[IpumeHenue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmonnHamuku. HeoOpatumMocTh poOLIECCOB B IPUPO/IE.

TennoBple  MammHbl.  [IpuHOWNBL  AEWCTBUA — TEIUIOBBIX — MAIIHWH.
[IpeoOpa3zoBanus HSHEPruM B TEIUIOBbIX MamuHax. KoddduiMeHT mone3Horo
nercTBus TermmoBord MammHbL Ilukn KapHo m ero xosdduimeHT moiie3Horo
JNENCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.




TexHudyeckre YCTPONCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHMsi, ObITOBOW XOJOAMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpPEHHEW 3HEpPruM Teia MPU COBEPIICHUH PadOThl: BHUIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOUW TpyOKe IMyTéM TpeHHUsI (BUACOAECMOHCTPAITHS ).

N3MeHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Tela Ipy TeIuionepeiaye.

OnbIT 1Mo anauabaTHOMY pAacCIIMPEHUI0 BO3ayXxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHEr0 CrOpaHus, PpEaKTUBHOTO
JBUTATETIS.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mepenne yaenbHON TEMITOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

ITapoobpa3oBanre u KoHIeHcarus. Vcmapenne n kuneHue. AOCONIOTHAS |
OTHOCHUTENIbHAsI BJIAXKHOCTh Bo3ayxa. HacwilmeHHbld map. YaenbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyphl KUTIEHUS OT JAaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamwioB. Kuakue kpuctauibl. CoBpemeHHble Marepuanbl. [lnaBnenune wu
KpUCTaJLIU3aIus. Y aenbpHas TerioTa miasienus. Cyoaumarusi.

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYyUYECHUS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAaHOMATEPUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

HaGntonenue nHarpeBanus 1 MaBjieHUs] KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mMepeHne 0THOCUTENBHOM BIIA)KHOCTH BO3yXa.

Pa3znen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OnekTpuzaumsi Tel. OJEKTpUYecKuil 3apsan. J(Ba Buaa 3IEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil aneKTpuyecKuil 3apsi.
Onektpuueckoe rmojie. Hanpsok€HHOCTh  AnekTpuueckoro mojs.  [IpuHiun




CYIEPIIO3UILIUM DJICKTPUUECKUX Toyiel. JIMHUU HanpsKEHHOCTH AJIEKTPUUYECKOTO
OJIAL.

PaGora cun  osnektpocrarmueckoro  mons.  [lorenmman.  PasHocThb
NOTEHIUANOB. [IpOBONHMKM W JHMAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NpOHULAEMOCTb.

OnekTpo€MKOCcTh. KonaeHcaTop. DIeKTPOEMKOCTh MIIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: 3JIECKTPOCKOIL,
AJIEKTPOMETP, DJJIEKTPOCTATHUYECKAsl 3alllUTa, 3a3eMJICHHE JJICKTPONpPHUOOpPOB,
KOHJIEHCATOP, KONMUPOBAJIbHBIN amnliapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUSA dIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO0 KOHJAEHCAaTOpa OT IUIOLIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenune 3neKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku é paznuunvix cpeoax

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
UcTtounuku Toka. Cumna toka. [IoCTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DIEKTPUUECKOE COMPOTUBICHUE. Y EIbHOE CONPOTUBICHUE BEIECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COSIUHEHNE MPOBOIHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYINASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 3JieKTpruyeckor 1enu. KopoTkoe 3amMbIkaHHe.

DJIEKTPOHHAs] ~ MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOJHUKWY. CobcTBeHHas u IIpUMeECHast IPOBOIMMOCTh
nonynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBBIE IPHOOPHI.

DNEeKTpUUECKU TOK B  pacTBOpaX M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUHNAIMA. DIECKTPOJIN3.




OnexkTpudyeckuid TOK B ra3ax. CaMOCTOSTENbHBIM M HECaAMOCTOSATEIbHBIH
pa3psan. Monuus. [Inazma.

TexHHueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pEOCTaT, HCTOYHHKU TOKA, O3JIEKTPOHArpeBaTelibHbIE MpPUOOpHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMHUCTOPHI U (POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN THO/, TajbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS UWIUHAPUYECKUX NPOBOAHUKOB OT JJIUHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue >IeKTpoABMKYIEH cuibl. KOpoTkoe 3aMbIKaHue
rajgbBaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCUMOCTH CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OIHOCTOPOHHSAS TPOBOUMOCTD JUO/A.

Vuenuueckuii sxcnepumenm, 1a6opamopHuvle pabomol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepenne 3MeKTpOoABMKYIIEH CUJIbI UICTOYHUKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6monenue amekTpoiusa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usnuku 0a3oBoro ypoBHs B 10 Kiacce oCyHIECTBISETCS C
Y4ETOM COJEPIKATEIBbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMH MaTE€MATHKH,
OMoJI0THH, XUMHH, Teorpadi U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopusl, HaOII0AEeHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIHS,
napaloua, runepoosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
BEKTOPBI U UX MPOEKIUHA HA OCH KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBIKEHUE B XKMBOW mpupoze, Auddy3usi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHbI TEIUIONEpPEAAUH, TEIIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B JKUBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPJIBIX TEJN, JKUIKOCTEH H




ra3oB, JJICKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJIWUTUYECKAsl TUCCOIMAIINS,
raJibBaHUKa.

l'eoepaghus: BNaxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeodpa3oBaHHWE ABIKEHUN C UCTIOIH30BAHUEM MEXaHU3MOB,
y4éT TpEHHS B TEXHHUKE, IOAIIUITHUKN, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJbCa B TEXHHKE (pakera, BOAOMET W JpPYTHE), JABUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, SJIEKTPOCTaTHUeCKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. JinekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[ToctositHHbIE  MarHuThl.  B3aMMOAEHUCTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe 1mone. Bektop MarHWTHOM HWHAYKUMM. [IpuHUOMIO Cyneprno3uiuu
MAarHUTHBIX MoJjen. JIuHuum mMarHuTHOM MHAYKUMHU. KapTuHa JMHUKA MarHUTHOU
WHYKIUH TOJIsI TOCTOSIHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHHUI WHIYKIUU
MarHMTHOTO MOJISI JUIMHHOTO MPSAMOro MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
POBOJIHMKA, KAaTYIIKU ¢ TOKOM. OmnbIT DpcTeaa. BzaumoelicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HalIpaBJICHUE.

Cuia Jlopenua, €€ MOIyJib U HanpaBiieHUE. J[BUKEHUE 3apSKEHHON YACTHULIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIUUA. OJEKTPOABWKYIIAS CHJIA HWHIAYKIUHU. 3aKOH 3JIEKTPOMArHUTHOMN
uHaykuuu dapages.

BuxpeBoe anektpuueckoe Tmosne. OIEKTPOABMKYIIAs CHJIA WHAYKIHA B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NaaykTUBHOCTh.  SIBJIGHME CAMOMHIYKIIMU. OJEKTPOABIKYILAS  CHJIA
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE MPHUMEHEHUE: IOCTOSHHBIE
MAarHMWThl, 3JIEKTPOMArHUTHI, 3JICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHIl, UHIYKIIMOHHAS T1€Yb.




Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJBIKYILIEH CHIIBI MHAYKIHUA OT CKOPOCTHU U3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIU Y.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUSA NOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBIEHUS SJIEKTPOMArHUTHON MHIYKIIWH.

Pa3nen S. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanms. [lepmon, wacrora, ammuntyaa u ($aza KoieOaHUH.
[IpyXuHHBIN MasTHUK. MaTeMaTU4eCcKUil MasTHUK. YpaBHCHUE TapMOHUYECKHUX
kosnebanuit. [IpeBpaiiieHre sHepruu NMpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenpubiit  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJIeOAHUS B
UealbHOM KOJe0AaTeIbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHUYECKUMH U
ANEKTPOMarHuTHEIMU  KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBienre o 3aTyxarouux KojeOaHusX. BeIHYK€HHbIE MEXaHUYECKUE
koneOanus. Pezonanc. BeiHYKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUs.

Ilepemennblii TOK. CHHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ M JIEMCTBYIOLEE 3HAYEHUE CHJIbI TOKAa U
HAIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, nepenaya U NOTPEOJICHUE FNEKTPUUECKOM
SHEPIruM. JKOJOTMUYECKUE PUCKHU TPU MPOU3BOJICTBE IEKTpodHEprun. KynbTypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: BIECKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHHUH JIEKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanre mapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (MPYKUHHBIM WIH
MaTeMaTUYECKU MasiTHUK ).




Habmonenue 3aryxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAPSDKEHUSI OT BPEMEHM) ISl
AJIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mociieoBaTeIbHOM COEAMHEHUU PE3UCTOpPa, KaTyIIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Monenbs TMHUM 3JIEKTpoNepe1ayun.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

UccnenoBanre 3aBUCUMOCTH NEPUOA MaJbIX KOJeOaHUN rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne NEpeMEHHOr0 TOKa B LENM W3 IOCIENO0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuoa. CxkopocThb
pacrpocTpaHeHuss M JyiMHa BoJHBL. [lomepedHble W TPOJIOJNBHBIE BOJHBI.
WNutepdepenius u audpaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIC BOJHBI. Y CIOBHUS M3YUYCHUS SJIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomaruutHoii Boiane. CBoicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepenius. CKoOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[IIxana >MeKTPOMAarHUTHBIX BOJIH. [[puMeHEHHNE 3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLIMTIBI paUOCBSI3U U TeNeBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBAas JWArHOCTHMKAa B TEXHHKE W MEIWIIMHE, paaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue orpakeHust U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJ0M U
YacTOTOU KOJIEOaHUH.




HUccnenoBanne  CBOWMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpaKECHHUE,
npesioMIIeHHE, MoNsipu3anus, udpakius, nHTephepeHITs.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHelHOE pacnpoCTpaHEHUWE CBETa B
oaHopoaHouU cpexe. JIyd cera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxxkenue cBeTa. 3aKOHBI oTpaxeHusi cBeta. [locTpoenne n3oOpaxeHuil B
IUIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3akOoHbI MPETOMIIEHUS CBeTa. AOCOIMIOTHBIN MMOKa3aTelNb
npenomieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroa mOJIHOTO
BHYTPEHHET0 OTPAKEHHUSI.

Hucniepcus ceeta. ClioxHBIN cocTaB Oenoro ceera. LBer.

Cobuparomue u pacceuBaromve JuH3bL. ToHkas mauH3a. DOKycHOE
pacCTOsIHME W ONTHYecKash cuja TOHKOM JuH3bl. [locTpoeHue wn3o0OpakeHuili B
coOuparolux U pacceuBaronux jJuH3ax. Gopmyna TOHKON JHMH3BL. YBeJIUYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHblE HCTOYHMKHU.
VYcnoBust HaOMIO/IEHWS MaKCMMyMOB M MHHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpaknus cBera. JudpakiuuonHas pemérka. YcloBUEe HaOIIOIECHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M IIPAKTHUYECKOE IIPUMEHEHME: OYKM, JIYIa,
doroanmnapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOIl, BOJOKOHHas
OITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOUI.

Jemoncmpayuu

[IpsMonuHEHOE pPACHpPOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTtuyeckre mpruOopBkI.

[TomHOE BHYyTpEeHHEE OTpaxkeHue. Mojiesib CBETOBOAA.

HccnenoBanne cBOMCTB N300paKeHUI B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnn crera.

Habmonerne nudpakiuy cBera.

Habmronenue nucnepcuu cBera.

[TonyueHnue ciekTpa ¢ MOMOIMIbIO PU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBLIO TUPPAKIIMOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopHuvle pabomwi




N3mepenue nokazarens NpeaoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB H300paKEHUI B JTMH3AX.
HabGmtonenune nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIEUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
I'panunpl  OpUMEHHMOCTHM  KJIAcCMYeCKOM  MmexaHuku.  [locTynatsel
CIIEIUAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: HMHBAPUAHTHOCTH MOAYJSA CKOpPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITEHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpPAIICHUE
JUTHHBI.
DHeprusi 1 UMIYJIbC PENITUBUCTCKON YaCTULIBI.

CBs13b Macchl C BHCPFHeﬁ U UMITYJIbCOM pGHHTHBHCTCKOﬁ YaCTHUIIbI. 9Hepr1/151
ITOKOA.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®ortonsl. opmyna [Inanka cBsizu 3HEpruu GOTOHA C €ro YaCTOTOM. DHEprus
U UMIyJbC (HOTOHA.

OTtkperTue n uccnenoBanue Gorodddexra. Onwitel A. I'. CroneroBa. 3aKoHBI
dbotoaddexra. YpaBuenue DuHiuTeHa s Pororddekra. «KpacHas rpaHuna»
dbotoaddekra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuyeckre yCTpOWCTBA U NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTongaTumk, coaHeyHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®otord(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOW IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHEro (poToaddekra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopnia mo paccesHuro 0 -4acTHII.
[Inanerapnas mopenbp aroma. Iloctynatel bopa. M3inydeHune W MOIIIOLIEHHE
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPTHMM Ha JpYyro. Bumsl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOJIHOBOM
TyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4YCHHE.

TexHu4ecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIN KOMIIBIOTED.




Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Hab0ntonenue nHeHyaThIX CIIEKTPOB U3JIYUYECHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomoi

HaOmronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTPOEHMS siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paguoakTuBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3ITy4dCHHUS.
BnusiHne paanoakTUBHOCTH HA KMBbBIE OPTaHU3MBI.

OtkpeiTHE TIPOTOHA W HeWTpoHa. HykimoHHas monens suapa ['eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbsda-pacnan. ODNEKTpOHHBIA U TO3UTPOHHBIA Oera-pacman. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [edekt maccol sapa.

Anepnsie peakuuu. JleneHue u CUHTE3 SAEP.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpobOiieMbl M MEPCHEKTUBHI
AIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI AEPHON SJHEPTETHUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOMIOCHUS U PETUCTPALIUN AIIEMEHTAPHBIX YACTHII.

@yH1aMEHTaJIbHbIE B3aUMOAEHCTBUS. EMMHCTBO (pU3NUECKON KAPTUHBI MUPA.

TexHuueckne yCcTpoNCTBa U IMPAKTUYECKOE NPUMEHEHHUE: TO3UMETpP, KaMepa
Bunbcona, simepHblil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomoi

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

DTarnbl pa3BUTHUS acTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bénnoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHUJIUMOE
JIBIKEHHE.

CoiHeuHast cucreMa.

Comuue. ConHeuHass akTUBHOCThb. M cTounuk sHeprum ConHUA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMmma «CHEKTpalibHbIM KJlace —
CBETUMOCTB». 3BE31IbI TJIaBHOM IOCJIEH0BATEIILHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEA0BAaTENbHOCTU. BHyTpeHHee cTpoeHue




3B€31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3BoionuMU CoJiHIa U
3BE3]1. DTambl )KU3HHU 3BE3I.

Muneunbiii I[lyts — nHama I'anaktuka. Ilonoxkenue u nBuwkeHue CoyiHIIA B
lNamaktrke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHbIE ABIPHI B SApax
rajaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue ranakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronennsi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUIN I ONpeeieHUs MOJ0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon JIyHsl, uranet, Miednoro [1ytw.

O6o001maromee NOBTOpPeHNE

Ponr ¢u3uku © acTpOHOMUHM B DKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POjb U MEeCTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOM HAYYHOM KapTUHE MHUpPA, POIb (PU3NUECKON TEOpHUH
B (OpMUpPOBAaHMM TMPEACTABICHUN O (DU3NUECKON KapTUHE MHpA, MECTO
dbu3nYecKor KapTUHBI MUpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uzuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs C
YUYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€M C KypcaMH MAaTEMaTHUKH,
OMOJI0THH, XUMUH, Teorpadyi U TEXHOIOTUH.

Meorcnpeomemnvie nonsmusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelieHHE CUCTEMBbl YpPaBHEHHI, TPUTOHOMETPUYECKHUE
GYHKIIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M HMX MPOEKIWHA HA OCHU KOOPAWHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTapHbIX (YHKIMM, TpU3HAKU TOJ00MS TPEYroJbHUKOB,
oTpeieNieHHE TUIOMIAIN TUTIOCKUX QPUTyp v 00bEMa Ted.

buonocus: »nekTpudeckue SIBICHUS B KUBOM TMpUpOJie, KojieOaTelbHbIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJIIMYECKasl CTPYKTYpa TBEPABIX
TeN, MEXaHW3Mbl O0Opa30BaHMs KPUCTAUTMUECKOW PEMIETKH, CIEKTPATbHBIN
aHaIu3.




l'eoepagpusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJieKW MAarHUTHBIX DY,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTpOIEpenady, TEHEPATOp MEPEMEHHOI0 TOKa,
3JIEKTPOJABUIATENIb, WHAYKLIMOHHAS II€Yb, pafap, PaauONPUEMHUK, TEIEBU3O0D,
anteHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
COJIHEUHas OaTapes.




IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOUTUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS YUeOHOro mpenmMera «Pu3nKa» JTOJKHBI
OTpakaTb TOTOBHOCTb M CHOCOOHOCTh OOyYarolmIuxcsi PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTALIMM, TO3UTUBHBIX BHYTPEHHUX  YOEXJEHHUH, COOTBETCTBYIOIIHUX
TPaJUIUOHHBIM IIEHHOCTSIM POCCHUHCKOr0o OOIIEeCTBa, pacIIUpPEHHE >KU3HEHHOTO
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEAN3alUA OCHOBHBIX HAIPaBICHUMN
BOCIIUTATENIbHOU JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(OpMUPOBAHHOCTH IPAXKJAHCKOM MO3UIIMU 00YYarOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX H
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TI'Pa)kKIaHCKOIO
o011ecTBa, y4acTBOBATh B CAMOYIIPABJICHUHN B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIEVCTBOBATh C COLMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIUSAMU U Ha3HAUYEHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOMN ACSATEIBHOCTH;

2) NaTPHOTUYECKOT0 BOCTIUTAHUS :

c(hOpMHPOBAHHOCTh pOCCUICKON I'PaKIaHCKOMN U EHTUYHOCTH,
NaTPUOTU3MA,

IICHHOCTHOE OTHOLIEHHWE K TI'OCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSAM
POCCUMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBEACHUS;

CIIOCOOHOCTh OILIEHHWBATh CHUTYAllMI0 UM MPHUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIE B
NEATENBbHOCTH YYEHOTO;

OCO3HAHUE JINYHOT'O BKJIAJa B IOCTPOECHUE YCTOMYUBOrO OyayIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIKOYAs 3CTETUKY HaAYYHOTO TBOPUYECTBA,
npucyuiero GuU3n4ecKoil Hayke;




5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3IMyHbIM cdepaM MNpoPecCHOHAIBHONU AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOMN, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccun U peaan30BbIBATh COOCTBEHHBIC JKU3HEHHbIEC MIJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(Gbu3MKY Ha TPOTSKEHUU BCEU KU3HU,

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTb JKOJOTMUYECKOM KYJIBTYpPbl, OCO3HaHUE TJIOOATHLHOTO
XapakTepa PKOJIOTHUECKUX MpodieM;

IJIAHUPOBAHUE U OCYILECTBIEHHUE JCUCTBUM B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUS LEJIeH YCTOWUYNBOIO Pa3BUTHS YEIIOBEYECTBA;

pacuidpeHue ombiTa JAeATeTbHOCTU HKOJOTMYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHON [EATEIbHOCTH, T'OTOBHOCTh B IPOLIECCE
u3ydeHus: (QU3MKKA ~ OCYHIECTBJISATH  NPOEKTHYIO U HCCIENOBATENbCKYIO
NEeATebHOCTh UHANBUIYAIIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE AeiicTBHUS
ba3oBble Jjoruueckue AeMcTBUS:
CaMOCTOSITeIbHO  (OPMYNIMpPOBaTh W aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAetATh LENN ACATEIbHOCTH, 3aJ1aBaTh MapaMeTpbl W KPUTEPUH HX
JIOCTH KCHMS
BBISIBIISITh  3aKOHOMEPHOCTM M IPOTHUBOPEYHMS B  PaccMaTpUBaEMbIX
(bu3MUECKUX SIBICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepHualbHbIX U HEMaTEepUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B JCATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLICHUBATh PUCKH MOCJIEICTBUM AEATEIbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEaJIbHOIO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTHBHOC MBIIIJICHHUE MPH PEIISHUH )KU3HESHHBIX TIPOOJIEM.
ba3oBble ncciienoBare/IbCKHue 1eHCTBHA .
BJIAJICTh HAYYHOM TEPMHUHOJOTMEH, KJIIOUEBBIMU MOHATHUSIMH M METOJAMU
(bu3UYECKON HayKH;




BJIAJICTh HaBBIKAMHU Y4EOHO-UCCIIEA0BATEIIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B o0yactu (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIHBHOMY ITOUCKY
METOJIOB pElIeHUs 3a7ad (U3HUECKOTO COJEepKaHUs, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJAMH JCATCIBHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHHS, €r0
MHTEpIpeTalii, MPeoOpa3OoBaHUI0O W TPHUMEHEHHUI0O B PAa3IMYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a/1ady,
BBIJIBUTATh THUIIOTE3y €€ peIleHUs, HaXOAWTh apryMEHTHI IS JIOKa3aTelIbCTBa
CBOMX YTBEP)KIICHHUIA, 3a/1aBaTh TapaMEeTPhl U KPUTEPUU PEILICHHUS;

AHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHUS 3aJa4dl  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMYJIHPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIHHOU
JESTENHHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKWY;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KHU3HEICATCITHHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJICH, TIPEIaraTh OPUTHHAIBHBIC TTOIXO/IBI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJydeHUs WH(pOpMaIuu (U3HIEeCKOro COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh TIOWCK, aHAJIN3,
CUCTEMAaTH3AIMI0 U HHTEpIpeTanuio WHGOPMAIMK Pa3IUYHbIX BUIOB W (OpPM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PENICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3aa9 ¢ CcoOdoJiecHHeM TpeOOBaHUN DPrOHOMHMKH, TEXHHUKH OC30IaCHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COACpXKAHUS B pa3jMYHBIX (dopMarax ¢
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU | TIEJIEBOM ayTUTOPHUH, BBIOUpAsi ONTUMATIBLHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHA:
OCYHIECTBJIATh OOIIEHHWE Ha Yypokax (U3MKKM W BO BHE-ypPOUHOM
NEeSATENbHOCTH;




pacro3HaBaTh MPEANOCHUIIKM  KOH(GIUKTHBIX CUTyallud HW  CMsT4arh
KOH(DJIMKTHI;

Pa3BEPHYTO U JIOTMYHO H3J1araTb CBOK TOYKY 3pPEHHSI C HCIOJIb30BAHHUEM
SI3BIKOBBIX CPE/CTB;

MIOHMMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUAYaIbHOU
paboTHI;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBUH C Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN Ka)JOr0 YJICHA KOJJIEKTUBA;

NpUHUMATh I[€1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JIOCTUKECHHUIO: COCTaBJAThH IUIAH JICHCTBHM,
pacrpenensaTh pojid C YYETOM MHEHUM YYacCTHUKOB, OOCYXIATh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KA4€CTBO CBOEro BKJIaJa M KaXKIOrO y4YaCTHUKA KOMaHIbl B
o0IIMiA pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

peyiaraTb HOBBIE MPOEKTHI, OICHWBATh HJAEU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYAIUSX, IPOSIBIISATH TBOPYECTBO U BOOOPaKEHUE, OBITh MHUITUATUBHBIM.

PerysiTuBHBIE YHUBEpPCAJIbHbIE yueOHbIE TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBIISTh MO3HABATENBHYIO JCSITEIbHOCTh B 00JIacTH
GU3MKH W aCTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHBIE 3aJ1aUH;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAH PEIHICHHUS PACUYETHBIX M KaueCTBEHHBIX
3aj1ad, MJIaH BBIMOJHEHUS MMPAKTUIECKONW paboThl ¢ YUETOM MMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

paciupsTh paMK1 y4eOHOT0 IpeaMeTa Ha OCHOBE JIMUHBIX MPEANOuTEeHUH;

JieNlaTh  OCO3HAHHBIA BBIOOp, apryMeHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULHUA B 00JacTH
($U3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pPa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIN HHTE/UIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIBHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YNIbTATOB IIEIISIM;

BJaJeTh  HABBIKAMU  TIO3HABaTeNIbHOM  pedrexkcun Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, HX pE3YylbTaTOB U
OCHOBaHUIA;




UCIIOJIb30BaTh MPUEMBI peIIEeKCUH ISl OLICHKH CUTYaIlMH, BHIOOpAa BEPHOTO
pEIlICHHUS;

YMETh OIICHUBAaTh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIIEHUS TO0 HX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBI JPYIHMX TIPU aHAJM3Ee pPEe3yIbTaTOB
NEeSITEeNbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYIHMX TIPU aHAW3e pPe3yIbTaTOB
NESATENHHOCTH;

pU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B mporecce qocTmwkeHUs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe i1 YPOBHA CpeIHEero ooOiero oOpa3oBaHUA Y OOyYarOUIUXCs
COBEPILEHCTBYETCS AMOIMOHAJIHBIN UHTEJJIEKT, pe/Ioiaraloun
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIONIETO CITIOCOOHOCTh TOHUMATh CBOE AYMOIIMOHAIILHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHATILHOM cephl,
OBITh YBEPEHHBIM B ceOe;

CaMOpEryJIMpOBaHus, BKIIOUYAIOIIETO CAaMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIIOCOOHOCTh aManmTUPOBAThCS K
AMOIMOHAIILHBIM U3MEHECHHSIM M TIPOSIBIISATh THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO eI U
yCrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JCHCTBOBATH MCXOMSl U3 CBOUX
BO3MOXKHOCTEH;

AMIIATHH, BKIIOYAIONIEH CIOCOOHOCTh MIOHUMATh AMOITMOHAIEHOE COCTOSHUE
JIPYrUX, YYUTBIBATh €ro TMpPH OCYIIECTBIEHUU OOUIECHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(IUKTHL.

INPE/IMETHBIE PE3YJIBTATBI

K xonmy obyuenuss B 10 kJjacce mNpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y OO YJAOITUXCS YMCHHM:

JEMOHCTPUPOBATh Ha IpUMEpax poJib B MecTO (pu3MKu B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpa, B PA3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTHH, B TPAKTUYECKOUN AEATEIbHOCTH JIFOJIEH;

YYUTBIBATh TPAHMUIBI TPHUMEHECHHS M3YYCHHBIX (U3UYCCKUX MOJICIICH:
MaTepHallbHasi TOUKa, MHEePIHaIbHAs CHCTeMa OTCUETa, a0CONIOTHO TBEPOE TEIO,
UJICAUTbHBIN Ta3, MOJAEIU CTPOCHUA Ta30B, KUIAKOCTEW U TBEPIABIX TEI, TOUCUHBIN
AJICKTPUYECKUH 3apsii PU peIieHnH PU3NUECKUX 3aj1ay;




pacro3HaBaTh (pU3MYECKUE SIBICHUS (IIPOIECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHHMKH, MOJIEKYJISPHO-KHHETUYECKON TEOpUU CTPOCHHS BEIIECTBA U
ANEKTPOJMHAMUKH:  PaBHOMEPHOE U  PAaBHOYCKOPEHHOE  NPSIMOJIMHEWHOE
JBIDKEHUE, CBOOOTHOE TaJeHUE TeJ, ABWKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3auMojieicTBHUE Tel, Tuddy3us, OpOyHOBCKOE IBMKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BbEMa TeJ IPU HarpeBaHUU (OXJIAXKACHUH), TETJIOBOE
paBHOBecHE, WCHApEHHE, KOHJCHCAIMS, IUIABJICHUE, KPUCTAJUTH3AIUs, KHUIICHHE,
BJIQ)KHOCTh BO3/yXa, MTOBBIIICHUE TABJICHUS Ta3a MPH €ro HarpeBaHWU B 3aKPHITOM
cocylle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHHMS Traza B H30IpoIleccax,
ANIEKTPU3AIUS TEN, B3aUMOJICHCTBUE 3aPS/IOB;

OMHCHIBATh MEXAHWUYECKOE JBIDKCHUE, WCIIONB3YS (DU3MUECKUE BEIUYWHBI:
KOOpJMHAaTa, MyTh, MEPEMEIIeHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KHHETUYECKasi dHEprusi, MOTEHLUAIbHAs SHEPTUsl, MEXaHUYecKas
pabora, MexaHWuYecKash MOIIHOCTh; TPH ONUCAHWU TPABWIBHO TPAKTOBAThH
(GU3HUECKN CMBICT HCTIOIB3YEMbBIX BEIHYMH, WX OOO3HAYCHHS W €IWHUIIBI,
HaXOJUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JAPYTHUMH
BEIUYMHAMMU;

ONKCHIBATh M3YyUYCHHBIE TEIUIOBBHIE CBOMCTBA TEl M TEIIOBBIC SIBICHHUS,
UCTIONB3Ys (U3WYECKUE BEIWYWHBI: JJTAaBICHHWE Tas3a, TeMIeparypa, CpEIHSs
KMHETUYECKAsl SHEPTHsI XaOTHUECKOT'0 JABMKEHUS MOJIEKYJ, CPEIHCKBAIpaTUIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHsSI JHEprusi, padbora rasa,
KO3 (UIIMEHT TOJIE3HOTO JEUCTBHSI TEIJIOBOTO JIBUTATENsl; TMPU OIMHMCAHUH
NPAaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIONB3YEMBIX BEIUYHH, WX
0o0O3HAaUeHUS W EAWHMIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIONIME JaHHYIO
(bu3MUYECKyI0 BEIMUMHY C IPYTUMU BeJIMYNHAM;

OIKCHIBATh U3YYCHHBIC AIEKTPUUECKHNE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BEITUYHMHBI: DJICKTPUUSCKHUA 3aps,
AJIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIs, TOTEHIIMAJ, Pa3HOCTh MOTEHIUAIOB;
Opy ONUCAHUM TPABWIBHO TPaKTOBaTh (PUIMYECKUNA CMBICH HCIHOJIb3yEeMbIX
BEIUYMH, UX OOO3HAUEHUS U €IWHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE
TaHHYI0 (U3HYECKYIO BEIHYHUHY C IPYTUMH BEIIMYNHAMU;

aHAIM3UPOBATH (PU3UYECKHUE TMPOILECCHl U SIBJICHUS, UCIONB3Ys (pu3nyeckue
3aKOHBI M MIPUHIIMIIBL: 3aKOH BecemupHoro tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHWS MEXaHWYeCKOW DHEPruH, 3aKOH COXPaHEHHUS WMITYJIbCa,
NPUHIAI CYTEPIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHUCTEM
0TCu€Ta, MOJEKYISIPHO-KUHETHUYECKYI0 TEOPUI0 CTPOCHHMS BEIIECTBAa, Ta30BbIE
3aKOHBI, CBSA3b CPEIHEW KMHETHUYECKOW YHEPTUU TEIUIOBOTO JBMIKEHUS MOJIEKYI C
aOCOJIIOTHOM TeMIlepaTypoH, MEePBbIi 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
AJIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3iuyaTh CJIOBECHYIO




(GOpMYyITUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBHUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMIBI JEHCTBUS MalllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuyaTh YCIOBUSA MX O€30MacCHOTO MCIOIb30BaHUS B
TIOBCEIHEBHOU KU3HU;

BBITIOJIHATh DKCIEPUMEHTHI 10 HCCIENOBAaHUI0 (U3MYECKUX SIBICHUU H
IPOIIECCOB C HCMOJb30BAHUEM TMPSMBIX U KOCBEHHBIX HM3MEpPEHUH, MpPU 3ITOM
dbopmynupoBath mpoOJeMy/3ajady U TUINOTE3Yy Y4€OHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMIOKEHHOTO O0OpYyIOBaHUS, TPOBOIUTH OMBIT H
(dbopMyIHpOBaTH BHIBOBL;

OCYILIECTBIISAThH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH, IPU
ATOM BBIOHMpAaTh ONTHUMAIIBHBIN CIIOCOO M3MEPEHHsS W HCIOIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh  3aBUCHMOCTH  MEXAY  (PU3NYECKMMH  BEIMYMHAMH  C
UCTOJIb30BAaHUEM TMPSIMBIX HU3MEPEHUM, MPU ATOM KOHCTPYHPOBATh YCTAHOBKY,
¢uKcupoBaTh pE3yabTaThl MOTYYEHHOW 3aBUCHUMOCTH (U3MUYECKUX BEIUYUH B
BUJIE TaOIUI U TpadUKOB, I€TaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEI0OBAHNUS,

coOr01aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEIACHUU HUCCIEIOBAHUMN B
paMKax y4eOHOro OSKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U MPOEKTHOU
NESATENbHOCTA C MCIOIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1AOOPATOPHOIO
000opy1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJENbIo,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHalN3a YCIOBHSA 3aa9u
BbIOMpATh (PU3UUECKYI0 MOJENb, BBIACNIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIbI,
HEOoOXOo/MMbIE ISl €€ pEelleHUsl, MPOBOAUTH Pacdy€Thl M OLICHUBATh PEaTbHOCTh
HOJYYEHHOT0 3HaUYEHUS! PU3NYECKOMN BETUUHHBDI;

pelaTh KaueCTBEHHBIC 33/1a4U: BBICTPAaNBaTh JJOTUYECKH HETIPOTHBOPEUUBYIO
LENOYKY PpacCyXICHHIl ¢ ONOpod Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbuznueckue sIBJICHUS;

UCTOJb30BaTh  MpPU  pEUIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIIH
U TpeJCTaBlieHUs Y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(OpMalUY, MOIYYSeHHONW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOJIy4aeMyto HH(OpMAIIHIO;

OPUBOAUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLECCOB OKPYXAIOLIEr0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (hU3MKE B IOBCEIHEBHOM XU3HU
i obecriedeHusi 0€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOPAMH U TEXHHUYECKUMHU




YCTPOUCTBAMH, JJISI COXPAHEHUS 3JI0POBbS U COOIOJICHUSI HOPM DKOJOTHUYECKOTO
MOBEJICHUS B OKPY’KAIOIIEN CpEAE;

paboTaTh B TpYIIEe C BBHIIOJHEHUEM Pa3IUYHBIX COLUAILHBIX POJIEH,
IJIaHUPOBATh palbOTy TPYIIbI, pPalMOHAIBHO pPACHOpPENessiTh OO0S3aHHOCTH U
IJIAaHUPOBATh JICSITEIHLHOCTh B HECTAHJAAPTHBIX CUTYaAIMSIX, aJCKBAaTHO OIIEHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE paCCMaTPUBAEMOI POOIJIEMBI.

K konmy obyuenuss B 11 kJjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCA YMEHUM:

JEMOHCTPUPOBATh Ha IpUMEpax poyib U MeCTOo (pu3uku B (HOpPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTHUHbI MHUpPaA, B PA3BUTUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOU AEATEIIbHOCTU JIOAEH, LEIOCTHOCTh U €IMHCTBO
(u3nUecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl NPUMEHEHUS HW3YyYEHHBIX (PU3NUYECKUX MOJENeil:
TOYEUHBINA AIEKTPUYECKUN 3apsil, JIyd CBETa, TOUYECUHBIN UCTOYHHUK CBETA, JIEpHAs
MOJIETTh aTOMa, HYKJIOHHAs MOJETh aTOMHOTO SApa TPH PEIICHUH (PU3UIECKUX
3a7ad4;

pacno3HaBaTh (pU3MYECKHE ABJICHUS (MPOIECCHI) U OOBIACHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HUKHU: DIIEKTPpUUYECKAs] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MAarHuTOB, DJIGKTPOMArHUTHAasT WHAYKIHUSA, JCHUCTBUE MAarHUTHOIO TIOJsS Ha
IPOBOJHUK C TOKOM M JBWXKYIIMKICS 3apsll, JIEKTPOMATrHUTHBIE KOJeOaHUsS U
BOJIHBI, TPSIMOJIMHENHOE PACHPOCTPAHEHHE CBETA, OTPa)XKE€HUE, MPEIOMIICHUE,
unTtepdepeHuus, audppakiuuss ¢ [OJsSpU3alus CBeTa, JUCIEpPCHUsl CBETA,
dbotoanexkTpuueckuii 3pdext (pororddekrt), cBeToBOE NaBieHUE, BOSBHUKHOBEHUE
JMHENYATOro0 CHEKTpa aroMa BOAOPOJA, €CTECTBEHHAas W HCKYCCTBEHHas
PaINOaKTUBHOCTB;

OMUCHIBATh W3YYCHHbIC CBOMCTBA BEIHIECCTBA (IEKTPUUECKUE, MATHUTHBIC,
ONTHUYECKUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  pa3IMYHBIX  cped) |
AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), MCIOJb3Yys (U3UYECKHE BEIUYUHBIL:
AIEKTPUYECKUN 3apsijl, CHJIa TOKA, SJIEKTPUUYECKOE HANpSIKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIKYIAs CHJia, paboTa TOKa,
WHAYKLIHAST MarHUTHOrO mojs, cwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KATYIIKW, SHEPrusl 3JIEKTPUYECKOr0 M MArHUTHOIO IOJEH, MEpPHOJl M YacToTa
KojeOaHull B KojeOaTeNbHOM KOHTYpE, 3aps]l U CHJIa TOKa B IIpoIecce
FapMOHUYECKUX DJEKTPOMATHUTHBIX KoJieOaHWil, (OKYCHOE pacCTOSHUE U
ONTHYECKasl CHUJa JIMH3bI, NMPU ONHMCAHUM MPABUIBHO TPAKTOBATh (PU3HUYECKHI
CMBICIT HCIIOJIb3YEMBIX BEIWYMH, WX OO0O3HAYEHUS W EIUHUIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIONIME JIAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMH
BEIIMYHNHAMU;




OMUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIONb3Ys
¢busznyueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (OTOHA, IEPUOJI TIONypaciaia, SHEPTHs CBsI3U
ATOMHBIX SiJIep, MpPU OIMUCAHWM MPABWIBHO TPAKTOBAaTh (DU3MUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIWYUH, MX OO0O3HAYEHUS U E€IUHHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONIME JAHHYI0 (U3MUECKYI0 BEIWYMHY C JIPYTUMH BEITUYHMHAMM,
BBIYHCIISATH 3HAUCHUE (PU3NIECKON BEITUIHHBL;

aHAJTM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIL3Yd (PU3HUECKUE
3aKOHBI W MPUHIUIIBLL: 3aKOH OMa, 3aKOHBI MOCEA0BATENBHOIO U MapajuieIbHOTO
COCIMHEHUSI IPOBOJHUKOB, 3aKOH Jlxkoyns—JIeHla, 3aKOH 3JIEKTPOMArHUTHOU
UHIYKIWH, 3aKOH TMPSMOJIMHEUHOTO0 PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETA, 3aKOHbI MPEIOMJICHUSI CBETa, ypaBHEeHUE ODWHIITEHHa ans Qororddekra,
3aKOH COXPAaHEHUs SHEPrUHU, 3aKOH COXPAaHEHHsS HUMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUYECKOr0 3apsifa, 3aKOH COXPAHEHUsI MAacCOBOI'0 4uCia, MocTynaTel bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

ONpENENATh HANPABIEHUE BEKTOPA MHAYKIUH MAarHUTHOIO TOJII IPOBOIHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

CTPOUTh W OINKCHIBATH H300paKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIONTHATh DKCIEPUMEHTHI 10 HCCIENOBAHUI0 (U3UYECKUX SIBICHUU H
MPOILIECCOB C HCIOJb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath mpoOieMy/3aiady U TUMNOTE3Y YY4E€OHOro HIKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEUIOKEHHOTO OOOpYIOBaHUS, MPOBOJIUTH OMNBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PHU3NUECKUX BEIHYUH, TIPH
9TOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HCIOIb30BaTh W3BECTHHIC
METObI OLIEHKH MOIPEIIHOCTEN N3MEPEHHI;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKHX BEIUYMH C HCIOIH30BAHUEM
OpSMBIX HW3MEPEHUN: TpPU OSTOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B BHUE TAOIUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pE3yJIbTaTaM HUCCIICIOBAHMUS;

co0oaTh mpaBuiia 0€30MaCHOTO TpyJa MpH MPOBEACHUH UCCIIEIOBAHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U IMPOEKTHOU
JESATENbHOCTA C HCIMOIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THbIC 3a7a4d C SBHO 3aJlaHHOM (DU3MYECKOW MOJENbIO,
UCTIONB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1auu




BbIOMpATh (PU3UYECKYI0 MOJENb, BBIACNIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIbI,
HEOOXOoAUMBIE JUIsl €€ pelleHusi, MPOBOAUTh PACUEThl U OLEHUBATh PEAIbHOCTD
HOJIYYEHHOr0 3HaYeHUs! GPU3NYECKOMN BETUUUHBI;

pelIaTh KaYeCTBEHHBIE 3a1a4M: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
L[EIIOYKY PACCYXXJIEHUU C ONOPOW HAa HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U
(u3nyecKkue sIBIEeHUs;

UCTOJb30BaTh ~ MpPU  pEUIEHMH  yuyeOHBIX  3aJad  COBpPEMEHHbIE
UH(GOPMAIIMOHHbIE TEXHOJOTUU NI MOUCKA, CTPYKTYPUPOBAHHUSI, UHTEPIIPETALIUU
U TpEJCTaBlIeHUs Y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(OpMALUHY, MOIYYEeHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJU3UPOBATH MOJIy4aeMyt0 HH(POPMAIHIO;

OOBSICHATh MPHUHLMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUA UX O€30MACHOr0 UCIOIb30BaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOAUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHM;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUSA MO (PU3UKE B MOBCEIHEBHOM JKU3HU
i obecriedeHust 0€30MacHOCTU MU OOpalleHUH ¢ MpUOopaMy U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 370POBbs M COOIIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOIIEU CPELE;

paboTaTb B TIpyHIE C BBINOJIHEHUEM pA3JIMYHBIX COLUAIBHBIX pOJEi,
IUIaHUPOBaTh pPabOTy TPYMIbl, PALUOHAIBHO pacHpenesiarTh O0O0A3aHHOCTH WU
IJJAHUPOBATh JCATEIBHOCTh B HECTAHAAPTHBIX CUTYaLUAX, aJI€KBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIBI B PEILICHUE PACCMATPUBAEMOI POOJIEMBI.




TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
Kosan4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB u TeM uugpoBbie
Ne ni/m P KonTpoasnbie  IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUS
bu6nuorexa [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHHUS 2 httos:/m.edsoo.ru/7fA1bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunematitka > https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
22 Auaniia ! https://m.edso0.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETHYECKOM 9 1 bubnnoreka [IOK
' TEOpHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
32 OCHOBBI TEpMOAHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6nunorexa LIOK

@Da30BbIe NEPEXOIBI

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



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

Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmuorexa [IOK

4.1 DIeKTpoCTaTHIA 10 https://m.edso0.ru/7f41bf72
42 [TocTosiHHbIN MeKTpUYeCKUil TOK. TokU B 12 bubnunorexa [IOK

' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHoe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
11 MarunuTtHOoe noje. IeKTpOMarHiuTHast 6 1 3 bu6mmoreka [IOK
' UHIYKLHS https://m.edso0.ru/7f41c97¢
Htoro no pazneny 6
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMAarHuTHbBIE 4 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
29 MexaHu4yeckre U IeKTPOMarHUTHbIE 3 1 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6moreka [IOK
2. 4
3 Onrriia 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeIIMATIBHON TEOPUH 5 1 but6mmoreka [JOK
' OTHOCHUTEbHOCTH https://m.edsoo.ru/7f41c97¢c
Htoro mo pazneny 2
Pasznen 4. KBAHTOBASI ®PU3UKA
. bubnuotexa [JOK
4.1 DJIeMEeHTHI KBAHTOBOU OITUKA 3 htts://m.edsoo.ru/7fA1c97¢
4.2 CrpoeHue aToMa 2 bubnuorexa LIOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SIPO 3

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

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

Uroro mo pazneny 8

Pasnea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 DneMeHThl aCTPOHOMHUU U aCTPOPU3UKU 2

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 2

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [IOK
6.1 Obobmaiowee noBTopexHe 2 https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 2
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34



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

10 KJIACC
Kosan4vecTBo 4acoB
N Aara usydenus DJIeKTPOHHbIE
[1]
- Tema ypoka uudpoBbIe
n/n yp Bcero Konrtp. IIpakr. dp
o o o0pa3oBaTe/bHbIE
padotrel = paldoTHI
JIaHy pakrty pecypcebl
®dusnka — Hayka o npupoje. Hayunsie 1 04.09 bubnmnoreka [JOK
METO/Ibl TO3HAHUS OKPYKAIOIIETO MUPA ' https://m.edsoo.ru/ff0c32e2
Ponb 1 MmecTo ¢puszuku B GOpMUPOBAHUHI
COBPEMEHHOM (El)a HOU K(E. IT)I/IHIIE MHpa, B 1 07.09 bubmorera [JOK
p . i P Up ’ ’ https://m.edso0o.ru/ff0c33e6
MPAKTUYECKON JEATEITLHOCTH JIFOICH
MexaHu4ecKoe JBHKEHHUE.
OTHOCHUTEIFHOCTh MEXaHHUYECKOTO 1 11.09 bubnauoreka [JOK
nBuxkenus. [lepemenienue, CKOpoCTb, ’ https://m.edsoo.ru/ff0c3508
YCKOpEHHE
bu6mmorexa [IOK
PaBHOMEpHOE PSMOIMHENHOE JIBUKESHUE 1 14.09
P P A https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPAMOIMHENHOE 1 18.09 bu6nuorexa [IOK
TIBUYKEHUE ' https://m.edsoo.ru/ff0c372e
CBoOogHOe masieHne. Y cCKopeHue 1 21.09 bubnunorexa LIOK
CBOOOHOTO MAACHHS ' https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe nBuxeHue. /Iprmxenue 1 55 09 bubnuorexa [JOK
MaTepuaabHOU TOYKHU IO OKPYKHOCTH ' https://m.edsoo.ru/ffOc3ada
[TpuHumn otHOCUTENBHOCTH ["anuies.
. bubnuorexa [JOK
HNuepumanbablie cuctemsl oTcuera. [IepBbii 1 28.09

3akoH HrroToHa

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuina. [IpuHImMn cynepno3uiuu

but6mmoreka [IOK
9 cuit. Bropoit 3axkon HeroToHa st 02.10
P N a https://m.edsoo.ru/ff0c3be8
MaTepuaibHOM TOUKHU
Tpertuit 3akoH Hpl0TOHA 17151 MaTepUaIbHBIX bubmuoteka [IOK
10 05.10
TOUYEK https://m.edsoo.ru/ffOc3be8
11 3akoH BceMUpHOTO TsiroTenus. Cuna 09.10 bubnmnoreka [JOK
TsKecTu. [lepBas kocMHUYecKas CKOPOCTh ' https://m.edsoo0.ru/ff0c3d00
bubnunorexa LIOK
12 Cuna octu. 3akoH ['yka. Bec Tena 12.10
yipyr Y https://m.edsoo.ru/ff0c3el8
Cuna tpennsa. Ko dumenrt tpeans. Cuna
13 coI OEBHGHHH I (T) BH}KCHHTHpTeHa B 16.10 brbmorera [JOK
P P ' https://m.edsoo.ru/ff0c3f76
YKUJKOCTHU WM ra3e
[MoctynatensHoe U BpalaTeabHOE ABIKEHHE
14 abcomoTHO TBEPAOrO Tena. MOMEHT CHIIBIL. 19.10 bubnunorexa [HOK
[Inedo cunbl. YcnoBus paBHOBECHS TBEPAOTO ' https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc MaTepuanbHOM TOUYKH, CUCTEMBI
15 MaTepHaIbHbIX TOUeK. MIMITynbe cuibl. 3aKOH 23.10 bubnunorexa [HOK
COXpaHEHUs UMITyJibca. PeakTuBHOE ' https://m.edsoo.ru/ff0c43d6
JIBIKCHHEC
PaGota u MmomrHOCTh cuitbl. Kunetnueckas
16 sHeprus MaTepuanbHoi Touku. Teopema 06 26.10 bubmorera [JOK
p p o p ' https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTUU
[TorenumansHas sueprus. [lorenmansHas
17 SHEPTHUs YIPyTo 1ehOpMUPOBAHHOM 09.11 bu6nuorexa [IOK
npykuHsbl. [loTeHnManbHas sHeprus rena ' https://m.edsoo.ru/ffOc461a
BOJIM3M MMOBEPXHOCTH 3eMIIU
18 [NoTeHManbHbIE ¥ HENOTEHIMAIbHBIE CUIIBL. 13.11 butmmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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CBs13b pa6OTBI HEIMOTCHUHAJIBHBIX CHUJI C
W3MEHEHHEM MEXaHHMISCKOM OHCPIrun
CHCTEMBI T¢I, 3aKOH COXpPAaHCHUA
MEXaHU4YeCKOMH SHEPrun

https://m.edsoo.ru/ff0c478c

19

JlaboparopHas pabota «MccnenoBanue cBA3u
paboThI CUJIBI C U3MEHEHHEM MEXaHUYECKOH
SHEPruu TeJjla Ha IPUMEPE PaCTSKEHUS
PE3UHOBOIO JKI'yTa»

16.11

20

KonTponbnas paborta o teme «KnnemaTtuka.
JlnHamuka. 3aKOHbI COXpaHEHUS B
MEXaHUKEY

20.11

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KHHeTH4YecKol Teopuu. bpoyHoBckoe
neuxenue. Auddys3us

23.11

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

22

XapakTep JBUKEHUS U B3aUMOACUCTBUSA
4acTUll BemecTsa. Mozien CTpoeHus ra3os.,
JKUAJIKOCTEN U TBEPJBIX TEI

27.11

23

Macca monekyn. KonmndecTBo BemiecTsa.
[TocTostHHas ABorazipo

30.11

24

TermnoBoe paBHOBecue. TemnepaTtypa u eé
n3mepenue. [llkana remneparyp Llenbcus

04.12

25

Uneansyeii raz B MKT. OcHoBHOE
ypaBaernne MKT

07.12

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomtoTHas TemrepaTypa Kak Mepa
CpeaHEeN KNHETUYECKON YHEPTUU JBUKEHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Knaneiipona

11.12

but6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

3akoH /lambpToHa. ["a30BBIC 3aKOHBI

14.12



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JlaboparopHas pabdota «MccnenoBanue

28 3aBHCHMOCTH MEXIY IMapaMeTpaMu 18.12
COCTOSIHUS Pa3pEKEHHOIO Ta3a
29 H3omnporeccel B UI€aIbHOM Ira3e U UxX 9112 bubmuoteka [IOK
rpaduyecKoe IpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpeHHss dHEprus TeEpMOANHAMAYECKON
30 CHCTEMBI M CITOCOOBI €€ N3MECHCHUSI. 95 12 bubmuorexa [IOK
KomunuaecTto temnotsl u pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OJHOATOMHOTO HJEAJIIBHOTO Ia3a
but6mmoreka [IOK
31 Bugiet Temionepe A 2812 https://m.edsoo.ru/ff0c5c36
VY nenpHas TEIII0EMKOCTh BELIECTBA.
32 KonnuecTBo TennoTel py Tenionepeaaye. 08.01 bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5¢36
AnmnabaTHbIii Iporecc
33 [lepBrIii 3aKOH TEPMOAMHAMUKY U €TO 1101 bu6mmoreka [LIOK
IIPUMEHEHNE K HU30MpoLeccaM https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTs mpo1ieccoB B pHUpoO/Ie. 1501 bubnuorexa [JOK
Bropoii 3ak0H TepMOIMHAMUKHI https://m.edsoo0.ru/ff0c6230
35 [Tpunumn aevicteus u KIIJI TernmoBoit 18.01 bubnunorexa LIOK
MaIluHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIT/] 22.01
37 DKOJIOTHYECKHE TTPOOIEMBI TEIIJIOIHEPT € THKH 25.01
38 O606maromuit ypok «MonekynspHas 2901 bubnmnoreka [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
Kontponsnas pabota o teme Bu6morexa [IOK
39 «MonexynspHas ¢puznka. OCHOBBI 01.02 httos://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapooOpa3zoBaHue M KOHICHCAITHS. 05.02 bubnmoreka [JOK



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
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Hcnapenue u kunexnue

https://m.edsoo.ru/ff0c63b6

AOCOIIIOTHAS M OTHOCUTEIIbHAS BIIAYKHOCTD

bubmuorexa [IOK

41 08.02
BOo3ayxa. HacelleHHbIH map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrannmueckue n
42 aMopdHbIe Tesa. AHU30TPOIHS CBOMCTB 1.02 bubnmoreka [JOK
KPUCTAILIOB. JKUIKHE KPUCTAILIBL. ' https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIe MaTepraibl
43 [InaBnenue u kpucraumsanus. Y AejbHast 1502 bubmuoteka [IOK
TeruioTa miasieHus. CyonumManus ' https://m.edsoo.ru/ff0c6708
butmmoreka [IOK
44 VYpaBHeHHE TEIIOBOTO OanaHca 19.02
p https://m.edsoo.ru/ff0c6820
45 DineKkTpu3zanus Tei. DIEKTPUUECKUl 3apsi. 99 02 bubmuoreka LIOK
JIBa BUIa 2NIEKTPUUECKHX 3apsii0B ) https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUAIEKTPUKU U
46 H(I))J'I OBOJHHUKH 3a2))H COXpaHeHUs 26.02 bubmorexa [JOK
yrip ' p ' https://m.edsoo.ru/ff0c6bcc
AJIEKTPUUECKOTO 3apsia
47 Bsaumoneiicteue 3apsnoB. 3akoH KynoHna. 29.02 bubnnorexa [HOK
TodeuHblil JIEKTPUIYECKUI 3apsi ' https://m.edsoo.ru/ffOc6ce4
Hanpsx€HHOCTB 37IEeKTPUUYECKOTO MOJIS.
48 [IpuHIIMI Cyneprno3uIuy SNEKTPUUECKUX 04.03 bubmorexa HOK
p . yrep i p ' https://m.edsoo.ru/ffOc6df2
nosieit. JIunum HanpsKEHHOCTH
49 PaGota cui a7eKTpoCcTaTHYeCKOro moJsl. 07.03 bubnuoreka [IOK
IMotenuuan. Pa3HocTh MOTEHIINATIOB ' https://m.edsoo.ru/ff0c6f00
[TpoBOAHUKYN U AUDIICKTPUKHU B
50 3JIpeKT OCTaTHYECKOM H(fJ,IC 11.03 bubmmorera [IOK
P ) ' https://m.edso0.ru/ff0c7018
JusnexTpuueckas IpOHUIIAEMOCTb
" bu6 OK
51 OnexkTpoéMkocth. Konnmencarop 14.03 uomorexa [

https://m.edsoo.ru/ff0c7126
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52

DNEeKTPOEMKOCTD TUIOCKOTO KOHJIEHCATOPA.
OHeprus 3apsyKeHHOI0 KOHJIEHCAaTopa

18.03

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

53

JlaboparopHnas pabota "M3mepenue
IEKTPOEMKOCTH KOHJeHcaTopa”

21.03

54

[MpuHIMD neiicTBUS U TPUMEHEHNE
KOHJICHCATOPOB, KONMMPOBAJILHOTO amIapara,
CTPYWHOTO MPHUHTEPA. DIEKTPOCTATHYECKAS
3ammTa. 3a3eMJICHUE dIEKTPOPHOOPOB

01.04

55

DNeKTpUYECKU TOK, YCIOBUS €T0
cymiectBoBanus. [loctosauusiil Tok. Criia
toka. Hanpskenue. ConpoTuBienue. 3aKoH
OmMa 151 yyacTka Lenu

04.04

56

[TocnenoBarensHOE, TapaIeNbHOE,
CMEIIaHHOE COeIMHEHHE TIPOBOTHUKOB.
JlabopaTtopHnast pabota «3yueHue
CMEIIIaHHOTO COEAMHEHUSI PE3UCTOPOBY

08.04

bubmunorexa IHOK
https://m.edsoo.ru/ff0c74f0

57

58

PaboTa 1 MOLITHOCTH 3EKTPUUECKOTO TOKA.
3axoH /Ixoynsa-JIeHna

3akon Oma 1151 MOJTHOM (3aMKHYTOM )

3NeKTpUYecKo nenu. Koporkoe 3ambIKaHue.

JlaGopatopHas pabora «3mepenune D/1C
UCTOYHUKA TOKA U €r0 BHYTPEHHET O
CONPOTHUBIICHHS»

15.04

18.04

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0

59

DJIEKTPOHHAs IPOBOIMMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb CONIPOTUBIICHUS
METaJUIOB OT TEMIEPATYPHI.
CBepXIpoBOIUMOCTh

22.04

60

DJIeKTpUYECKuil TOK B BakyyMe. CBOMCTBa

25.04



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

[TomynpoBOTHUKH, UX COOCTBCHHASI U

. bu6mmorexa LIOK
1 . —N- 1 29.04
6 pUMECHas MPOBOAMMOCTE. CBOICTBA [ htts://m.edsoo.ru/ffOc84ae
nepexoa. [lomynpoBogHUKOBBIE TPHOOPHI
DJIEKTPUUYECKUI TOK B pacTBOpax U
62 pacruiaBax 3JIEKTPOJIUTOB. 1 02.05 bu6mmorexa LIOK
DIIEKTPOIUTHUECKAS JUCCOIHALIHS. ' https://m.edsoo.ru/ff0c82ba
DnexkTponaus
DNEeKTPUYECKHid TOK B ra3ax.
. . but6mmoreka [IOK
63 CaMOCTOSITETTbHBIN 1 HECAMOCTOSTEITLHBIN 1 06.05
https://m.edsoo.ru/ffOc84ae
pazpsaa. Monnus. [Inazma
DnekTpuueckue MpruOOphI H YCTPOUCTBA U UX
64 npakTuyeckoe npumeHenue. [Ipasuna 1 13.05 bubmorera [JOK
P P P ' https://m.edso0.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
. bubnuorexa [JOK
1 16.05
65 O0600mmarmui ypok «JIEKTPOIUHAMIKA htts://m.edsoo.ru/f0c88be
KonTponbHas paborta o Teme
66 «Qnekrpocraruka. [TocrossHHbIN 1 20.05 bubnunorexa [HOK
AIIEKTPUYECKHI TOK. TOKH B pa3IuyHbIX ' https://m.edsoo.ru/ffOc8a8a
cpenax»
67 PesepBublit ypok. KonTponbhas pabora 1o 1 23.05 bu6nuorexa [IOK
Teme "DJeKTpoarHaMuKa" ' https://m.edso0.ru/ff0c8c56
PesepsHblil ypok. O600maronuii ypok mo bubnuorexa [IOK
68 1
temaMm 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KVIACC

KoanuyecTBo 4acoB

DJIEKTPOHHBIE
aTa u3ydeHus
Koutpoar = IlpakTny A ¥ nugposble
Ne ni/m Tema ypoka
Bcero | HbIe ecKue o0pa3zoBaTeJibHbIE
padoThI padoThI pecypchbl
[TocTossHHBIE MATHUTHI U UX
B3anMoOJIeiicTBHE. MarHuTHOE ToJIe.
BekTop MarHUTHOM UHAYKITUH.
P . Y bubmuotexa [IOK
JIuHUM MarHUTHOM MHIYKLIUH.
MarHITHOE HOfe TPOBOTHIKA ¢ 1 04.09 https://m.edsoo.ru/ff0c9778
POBOA https://m.edsoo.ru/ff0c98fe
TokoM. OnbIT Dpcrena.
B3anmoneiicTBre NpOBOJHUKOB C
TOKOM
JIaGopatopHas pabota «/3ydeHue 1 1 11.09 bubnnorexa [IOK
MAarHUTHOTO ITOJISI KATYIIKH C TOKOM» ' https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuiia AMmriepa.
JleicTBME MarHUuTHOTO MOJISI Ha bubmmorexa [OK
K O — 1 1 18.09 https://m.edsoo.ru/ff0c9ac0
A YHIYIO P yio 1y https://m.edsoo.ru/ff0c9df4
Cuna Jlopenma. PaGoTa cuibl
Jlopenua
DnekTpoMarHuTHas uHAyKIms. [loTok
BEKTOpa MarHUTHOM HH, uu. DJ1C
P VKK A N 1 25.09 https://m.edsoo.ru/ff0cal50
WHIYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykiuu dapanes
NupykTuBHOCTSD. SIBNEHME 1 02.10 bubmunorexa [IOK
camonHaykiuu. J/]C caMoMHayKIMY. ' https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
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9Hepr1/1;1 MAarnvTHOTI'O I10JIsI KaTYIIKH
C TOKOM. SHeKTpOMaFHI/ITHoe IoJIc

O6o06maromuit ypok «MarHuTHoe

bu6nmoreka LIOK

6 09.10
1oJie. DJIEKTPOMarHuTHasl MHAYKLUS) https://m.edsoo.ru/ffOcab82
KoHntpoinbHas paboTa 1o teme
7 «MaruutHoe moie 16.10 bubmmorexa [OK
: ) https://m.edsoo.ru/ff0cad58
DneKTpOMarHuTHAST HHIYKITHS
CB00OOIHBIE MEXaHUYCCKUE
kosebaHus. 'apmMoHndeckue
8 KoJieOaHus. YpaBHEHUE 23.10 bubmorexa [OK
- 7P . ] https://m.edsoo.ru/ffOcaf06
TapMOHHMYECKHUX KOJIEOaHUH.
[IpeBpaiienue sHepruu
KonebarenbHblil koHTYp. CBOOOIHBIE
ANEKTPOMArHUTHBIE KOJeOaHus B
bubnunorexa LIOK
HJeaTbHOM KOJIE0ATeThHOM KOHTYPE.
9 Dopavia Tomcoma. 3aKor 13.11 https://m.edsoo.ru/ff0ch820
pMY ’ https://m.edsoo.ru/ff0cb9c4
COXPAaHECHHUS SHEPTUU B HICATHHOM
Kose0aTeIbHOM KOHTYpE
[IpencraBnenue o 3aTyxarommx
KoJieOaHusX. BeIHYXIeHHBIC
MeXaHHYecKue koneOanus. Pe3onanc.
Ilepemennslil Tok. CuHycOUAAIBHBIN bubmorera [JOK
10 eneMEHHEL TOK 'Mo HOCTE 20.11 https://m.edsoo.ru/ffOcbb86
p ) m https://m.edsoo.ru/ffOcbd34
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE H
JICUCTBYIOLIEE 3HAUYEHHUE CUJIbI TOKA U
HaTPSDKEHUS
Tpancdopmarop. [IpousBoacTBo,
pancop p- 2P bu6nuorexa [IOK
11 nepeaava u norpedieHue 27.11

3JEKTPUYECKON SHEPTUN.

https://m.edsoo.ru/ff0cc324
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YCTpoHCTBO U MPAKTUYECKOE
MIPUMEHEHUE IJIEKTPUIECKOTO 3BOHKA,
reHepaTopa epeMEHHOTr0 TOKa,
JIMHUHN 3JIeKTporepeay

MexaHuyeckre BOJIHBI, YCIOBHUS
pacnpoctpanenus. [lepuon. CkopocTtb
pacupoCTpaHEeHU U JJIMHA BOIHBEI.

bubmuorexa [IOK

12 ITonepeyHble U OPOIOJIBHBIE BOJIHBI 04.12 BHBE.//m. €050, W TTOCCaoS
P pox ' https://m.edsoo.ru/ffOcccOc
3ByK. CKOpOCTh 3BYyKa. I pOMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka
DIIeKTPOMarHuTHBIE BOJIHBI, UX
cBoMcTBa U ckopocTh. [1lkana bubnmoreka [JOK
13 3JIEKTPOMArHUTHBIX BOJH. [IpuHIMIIBI 11.12 https://m.edsoo.ru/ffOccfe0
paluoCBsA3M U TeNeBUIeHUS. Pa3BuTue https://m.edsoo.ru/ffOcc6f8
CpeAcCTB CBs3M. Paguosnokanus
Koutpoasuas padora «Konebanus u
14 p p 18.12 bu6nunorexa [IOK
BOJIHBI»
[IpsimonuHeHOE pacpocTpaHeHHE
CcBeTa B OJHOPOIHOM CpeLe.
. P P bubmuorexa [IOK
Todeunslii ICTOYHMK cBeTa. JIyd
15 cBeTa. OThasKerie cBeta. 3AKoHLI 25.12 https://m.edsoo.ru/ff0cd350
- VTP ) https://m.edsoo.ru/ff0cd4e0
orpaxkeHus cseta. [loctpoenue
M300pakKeHUH B TUIOCKOM 3€pKaje
[Ipenomnenue cera. [TonHoe
16 BHyTpeHHee oTpakeHue. [IpeaenbHblii 08.01 bub6mmorexa [IOK
YTOJI IOJIHOTO BHYTPEHHETO ' https://m.edso0.ru/ff0cd7f6
OTpaKCHHUS
17 JlaGopaTtopHas paborta «3mepenue 15.01 bubnmnoreka [JOK

IMOoKas3aTeJId MPEJIOMIICHUS CTCKIIa»

https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cca54
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JIunzel. [locTpoeHune n300pakeHui B

18 muH3e. DopMyia TOHKOM JTUH3BI Brbmmorexa LIOK
- POPMY. ' https://m.edsoo.ru/ffOcddle
VYBenuueHue JTuH3bI
Hucnepcus cBera. CoXHBINA COCTaB
oenoro ceeta. Ller. JlabopaTtopHas
19 pabota «Habmronenue 92,01 bubnmnoreka [JOK
Wutepdepennms cBera. dudpakims ' https://m.edsoo.ru/ff0ced22
ceta. Judpaxknuonnas pemeérka
JUCTICPCUU CBETAY.
20 [lonepedyHOCTh CBETOBBIX BOJIH. 2901 bubnmoreka [JOK
[Monspusanus cBeTa ' https://m.edsoo.ru/ff0cf02e
I'paHUIBI TPUMEHHUMOCTH
KJaccudyeckoil Mexanuku. [loctymarsl
. bubmuorexa [IOK
CHEeIMalIbHOM Teopuun
21 O THOCHTOIEHOCTH. OTHOCHTCILHOCTE 05.02 https://m.edsoo.ru/ff0cf862
' https://m.edsoo.ru/ffOcfa42
OJTHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAILCHUE JITTUHBI
DHeprus v UMIYJIbC PEISITUBUCTCKON
22 gacTullsl. CBSI3b MAcChl C SJHEPTUEH 1 12.02 bubmorexa HOK
1Bt p ' https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IIOKOS
KonTponbHas pabora «OnTuka.
23 OcCHOBBI crielIMaIbHONU TEOPUH 19.02 bubmorexa LIOK
t P ' https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIEHOCTH»
®otonbl. Popmyina [lnanka. Dueprus
bu6nunorexa LIOK
1 uMIyiasc poroHa. OTKpBITHE U
24 uccnenosanue Gorodddexra. ONbITHI 26.02 It s.iin o) rLCRELG
a ) https://m.edsoo.ru/ffOcffc4
A.T. CroneroBa
o5 3akonbl poTtorddekra. YpaBHEeHHE 04.03 bubnmnoreka [JOK

Ditamreina 115 hoTodddekra.

https://m.edsoo.ru/ff0d015e
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«Kpacnas rpanuma» ¢potodddekra.
Hasnenne cpeta. OnbiTel I1. H.
JlebeneBa. XumMuueckoe JecTBIE
cBeTa

https://m.edsoo.ru/ff0d04a6

Pemenue 3amau no reme «DIJIEMEHTHI

bu6mmoreka LIOK

26 KBAHTOBOU OITUKH» 11.03 https://m.edso00.ru/ff0d0302
Mopens atoma TomcoHa. OTbITHI
27 Pesepdopna o paccessHUIO 0-4aCTHII. 18.03 bubmorera [JOK
https://m.edsoo.ru/ff0d091a
[Inanerapnas mozenp aroma
[Tocrynatel bopa. Uznyuenne u
norJyionieHre OTOHOB MPH MEPEXO0/Ie bubmorexa LHOK
28 ATOMA C OJTHOTO YPOBHA SHEPIHH Ha 01.04 https://m.edsoo.ru/ff0dOafa
https://m.edsoo.ru/ff0dOafa
Ipyroii. Buasl criekTpoB
BonHoBbI€ cBOMCTBA YacTUIil. BomHBI
ne bpoiura. KopryckyinsapHo-
BOJTHOBOM nyasin3M. CIIOHTaHHOE U Bbubnuoreka [IOK
29 BBIHYXKJIEHHOE u3iydeHue. OTKpbITHE 08.04 https://m.edsoo.ru/ff0d0ca8
paanoakTUBHOCTU. ONBITHI https://m.edsoo.ru/ff0d0fd2
Pesepdopna o onpenenenuto
COCTaBa PaIMOAKTHBHOTO U3TyYEHUS
CaoiicTBa anbda-, 6eTa-, raMma-
u3inydyeHus. Biausinue
PaauOaKTUBHOCTHU HA KUBBIE
30 opranu3mbl. OTKpBITHE TPOTOHA U 15.04 bubmorexa HOK
. https://m.edso0.ru/ff0d1162
Hertpona. Mzoronsl. Anbda-pacma.
DJIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'amma-u3nydeHue
31 DHeprus CBSI31 HYKJIOHOB B sIJIpe. 22,04 bubnmnoreka [JOK

SnepHbie peakuuu. SaepHbii

https://m.edsoo.ru/ff0d1356
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peaxkTop. DJIeMeHTapHbIe YaCTHIIbI.
OTKpBITHE TO3UTPOHA.

https://m.edsoo.ru/ff0d0e38

32

Bun 3sé3nnoro ne6a. Co3sesnus,
SIpKUeE 3BE3/IBI, IJIAHETHI, UX BUIAUMOC
newxenue. CollHEYHAs! CUCTEMA

290.04

33

Kontponbnas padota «1eMEHTHI
ACTPOHOMHU M aCTPOPHUIUKI

06.05

34

Mneunsiii [1yre — Hama ['anakTuka.
Ilono>xenne n npuwxenue CoyHua B
lNanaktuke. ['anaktuku. YepHbie
JBIPBI B i7[pax rajakTuk. Beenennas.
Paz6eranue ranaktuk. Teopus
bosbmioro B3peiBa. Penukrosoe
n3iydeHue. MeraranakTuka

13.05

35

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI VIS VUEHUKA

®dwusuka, 10 xacc, yaeOHUK 11 00111€00pa30BaTEIbHBIX OPTaHU3AINN, Oa30BBIi
YPOBEHb.

ABT. I'.fl. Msakumes, b.b. byxosues, H.H. Corckuii

Nzna. «IIpocsemenue» 2014r.

®dusuka, 11 kace, yueOHUK a1 0011e00pa3oBaTeIbHbIX OpraHu3aluii, 6a30BbIN
YPOBEHb.

ABT. I'.fI. Msikumes, b.b. byxosues, B.M. YUapyrun

N3p. «IIpocsemenne» 2014r.

METOAUYECKHUE MATEPHAJIbBI J1JIAA YYUTEJIA

®dwusuka, 10 xacc, yaeOHUK 1151 00111e00pa30BaTebHBIX OpraHU3aIuii, 0a30BBIi
YPOBEHb.

ABT. I'.fI. Mskumes, b.b. byxosuer, H.H. Corckuii

N3na. «IIpocsemenue» 2014r.

®usuka, 11 knace, yueOHUK 1151 0011€00pa30BaTENbHBIX OpraHu3aluii, 0a30BbIii
YPOBEHb.

ABT. ' Al. Msakuues, b.b. byxosues, B.M. Hapyruu

N3p. «lIpocsemenne» 2014r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://educont.ru/

https://resh.edu.ru




