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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHSI OCHOBHOH 00pa3oBaTeNbHOM Mporpammsbl, mnpeactaBieHHbx B OI'OC
COO, a Takxke c ydérom ¢enepaabHOll pabodeil MporpaMMbl BOCTIMTAHHS |
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoin Oenepanum, peanu3yIommx OCHOBHBIE
o0pa3zoBaTelbHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHn” ux ¢usznke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
nonxoxaa. IIporpamma no ¢usuke coorBerctByeT TpeboBanusiMm GI'OC COO k
IJIAHUPYEMBIM JTUYHOCTHBIM, TPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTaM
OoOy4eHHMsI, a TaKXKE YYHUTHIBAET HEOOXOIUMOCTh peaJU3alUU MEKIPEIMETHBIX
CBA3eH (PU3UKU C €CTeCTBEHHO-HAYYHBIMU YUE€OHBIMU TMpeaMeramMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC IIE€TW M3Yy4eHHs (U3MKK HA YPOBHE CPEIHETO OOIIETo
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (DU3UKHU: JTMYHOCTHEIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

e IIAHUPYEMBIE PE3yJIbTAThl OCBOCHMSI Kypca (pu3uku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIC PE3YJbTATHI 110 TOJIlaM O0yUCHHUS;

e cojepxkaHue yueoHoro npeamera «Du3nkay mo rogam o0ydeHus.

®du3rka Kak Hayka O HamOosiee OOIMX 3aKOHAX MPUPOJBI, BHICTyMas B
KauecTBE y4eOHOro MpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. LIIKoabHBIN Kypc PU3NKU — cUCTEMOOOpa3yIomui
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHUM, H3ydaeMbIX XHMHCH, OHOJIOTHEH,
dusnueckoir reorpadueld W acTpoHomuen. Mcmonp3oBaHWE W AKTHUBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmpeenseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBONCTBAMU WU APYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHUE ECTECTBEHHO-
HAY4YHOM KapTUHBI MHUpa OOydaromuxcs, B (opMHUpOBaHUE YMEHUN TPUMEHATH
HAYYHBIN METO]] TO3HAHUS TP BHIMOJIHEHUU UMHU y4E€OHBIX UCCIICIOBAHUIA.

B ocHOBy kypca (usmku i ypoBHS CpPEIHEro o0Imero oOpa3oBaHHS
MOJIOXKEH PN UIeH, KOTOphle MOXKHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B CcOOTBETCTBUM C HEW KypC SBJISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3fesioB (DU3MKH, BKIIOYAET KaK
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanuszayuu. B COOTBETCTBUM € HEW MaTepuan Kypca (DHU3UKH
o0beAMHEH BOKPYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTcs
(opMupoBaHuE NPEACTaBICHUNA O CTPYKTYPHBIX YPOBHSIX MaT€pHUM, BEUIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzanusi mOpeanojarae€T HUCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaNIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
¢u3ukun Cc pa3BUTHEM OOIIecTBa, a TakKkKe€ C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IPOOJIEMAMH.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHHYECKUX U TEXHOJOTMYECKHUX MPHIIOKEHUM
W3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercss MNOCPEACTBOM BBEIEHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHHKU M TEXHOJOTUW, a TakkKe OOCYXICHHS
npo0JIeM pallOHAIBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTUYECKON 0€30MacHOCTH.

Crep:KHEBBIMU 3JIEMEHTAMHU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOCHUSI (PU3NUECKOU TEOpUU, Poiu (yHIaMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TI'PaHMLAX
OPUMEHUMOCTH TEOPHUH, MJi1 ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJICHUH U
IIPOIIECCOB).

CHCTEeMHO-AESITENIbHOCTHBIN MOAX0 B Kypce (U3HKU peallu3yercs Mpexie
BCEro 3a CU€T OpraHU3aldu SKCIEPUMEHTAIBLHOM NEATeIbHOCTH O0YyYaroUIUXCH.
Jlnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HWCIOIB30BAHHE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpbIE B MporpammMe 1o ¢usnke oObEIUHEHBI B OOIIMI CNHMCOK YYEHUYECKUX
IpaKkTUYECKUX padoT. BeijeneHne B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSL W OLEHKH, OCYIIECTBISETCA Yy4YaCTHUKAMHU
00pa30BaTeIbHOrO TpOLEcCa HUCXOJs U3 OCOOCHHOCTEW IUJIaHUPOBAHUS U
ocHamieHus kabunera ¢Gusuku. Ilpu 3TOM oOecmeunBaercss OBIaFcHUE
OOyYarOIIMMHUCS YMEHUSMHU IPOBOJNUTH KOCBEHHBIE W3MEPEHMsI, HCCIIEIOBAaHUS
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 SIBJIAIOTCS 3aJa4yM C SIBHO
3alaHHOM (PU3UYECKON MOJIENbIO, O3BOJISIONINE IPUMEHATh U3YyUEHHBIE 3aKOHbI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, TaK W WHTETpUPYS 3HAHHS U3
pa3HbIX pa3nenoB. [ KayecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3MUECKUX SIBICHUW U TPOIECCOB B OKPYKAIOIIEH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJeNnu sl CUTYyallud MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECTICUCHHIO Yy4eOHOro Tipoliecca 0a30BbIi ypOBEHb Kypca
(GbU3MKH HA YPOBHE CPEAHEr0 00IIEro 00pa3oBaHus JOKEH U3Y4aThCsl B YCIOBUSAX
NpeIMETHOro KaOuHeTa (U3MKU WM B YCJIOBHUSX HMHTEIPUPOBAHHOIO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAy4YHOro IMKiIa. B xabuHere (U3MKM OHKHO OBITH
HeoOXoMuMoe JabopaTopHOE O00OpYyIOBaHHWE [Jisi BBIMOJTHEHUS YKa3aHHBIX B
nporpamMme Mo (PU3MKe YYCHHYECKHX MPAKTHYECKHX PadO0T U JEMOHCTPAIIMOHHOE
o0opyioBaHuE.

JHlemoHcTpanimonHoe oOopyaoBaHue (GOPMHUPYETCS B COOTBETCTBHM C
NPUHIIUTIOM MHHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIOYEBBIX JEMOHCTPAIM s
UCCIIEIOBAHUSA  HW3Y4YaeMbIX SIBJIEHUW M  MPOILIECCOB, OMIUPUUECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlaGopaTtopHoe 000pydOBaHUE JJIsi YUYEHMUECKHUX MPAKTUYECKUX padoT
dbopMupyeTCs B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M 00ECIIEUYHMBACTCS B pacuere
OJTHOTO KOMIUIEKTa Ha JABYX oOydaromiuxcs. TeMaThyecKue KOMILUIEKThI
71a00paTOPHOTrO OOOpPYJIOBAHUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(POBBIX MPHUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX J1a0OpATOPHUI.

OCHOBHBIMHU LEJIIMH U3y4eHUS (PU3UKHU B 0011eM 00pa30BAHUHU SIBIISIFOTCS:

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

e pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS U (popMUpOBaHUE
HCCIIEIOBATEIHCKOT'0 OTHOMICHUS K OKPYXKAIOIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pE3ylbTara HW3YYCHHS
OCHOB CTPOEHMsI MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

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

e (opmupoBaHme mpeacTaBICHUN O ponu (PU3WKH IS Pa3BUTH APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTkeHnue HTUX 1eneid o0ecreurnBaeTcsl pelieHueM CIenyIonuX 3a1ad B

npolecce u3ydeHus Kypca (U3MKH Ha yPOBHE CPEIHEro 00IIero o0pa3oBaHus:



e npuoOpeTeHue  CHUCTEeMbl  3HaHUU 00 o0mux  QU3NYECKHUx
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJISIDHYIO  (PM3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPO(DHU3UKH;

e (opmMupoBaHHE yMEHHUH TIPUMEHATH TEOPETUUYCCKUE 3HAHHUS IS
oOBbsicHeHUs (DU3MYECKUX SIBICHUH B TMPUPONE W A TNPUHATHUSA
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU KU3HU,

e OCBOEHHE CIOCOOOB pEHIEHUS pa3IUYHbIX 3aJady C SBHO 3aJaHHOM
bu3znueckoil MoOnenblo, 3ajay, MOAPa3yMEBAIOLIUX CAMOCTOSTEIbHOE
co3ganue (pu3nUecKoit MOJICNH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TMOHUMaHWE (U3MYECKMX OCHOB U TPHUHIIUIIOB JIEUCTBHS TEXHUYECKUX
YCTPOMCTB M TEXHOJIIOTUYECKUX MPOIECCOB, X BIMSHUS HA OKPYKAIOMIYIO
cpeny;

e OBJAJCHHE METOJAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHMS U TMPOBEACHHUS
bu3HUeCKNX HKCIEPUMEHTOB, aHAJIM3a M HMHTEPIpPETAuu UH(POPMAIIHH,
OIPEAEIICHHSI IOCTOBEPHOCTHU MOJIYYEHHOT'O pPE3yJIbTaTa;

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

Ha u3ydenne ¢usuku (0a30BbIid ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBoautcs 204 vaca: B 10 kinacce — 102 gaca (3 yaca B Hepento), B 11
kiacce — 102 yaca (3 gaca B Hezelnio).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPaKTHYECKUX paboT SBIAETCS PEKOMEHIOBAHHBIM, YUYUTENb JelaeT BBIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBHIYAIBHBIX
0COOCHHOCTEH 00yJarONUXCHl.



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 M TpoueccoB. HaydHbie rumoresbl.
du3nuecKre 3aKOHbI U TEOpPHUH. ['paHMIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HOPpMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble MU IHUQPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

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

[Tepemernienne, CKOpOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUAIIbHOW TOYKHU, HMX MPOCKIIMU HA OCHU CHUCTEMbl KOOpIMHAT.
CroxeHue nepeMerieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEHHOE ABWXeHue. I 'paduku
3aBUCUMOCTH  KOOPJAMHAT, CKOPOCTH, YCKOPEHMS, NYTH U NEPEMEIICHUSA
MaTepraabHONW TOYKU OT BPEMEHHU.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuuennoe nBuwkeHuwe. JI[BWKE€HME  MaTepHaIbHOM TOYKH MO
OKPY>KHOCTH C MOCTOSHHOU MO MOJAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAs
ckopoctk. [lepuon u yacrora odpamienus. LleHTpocTpemMuTenbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA W IMPAKTUYECKOE IIPUMEHEHHE: CIIUJIOMETD,
JBU)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OPOIIEHHOTO IMMOJA YIJIOM K TOPU3OHTY H
TOPU3OHTAIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu pu ABUKEHHUH 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIbIO ONPEIEIEHUS MTHOBEHHOU
CKOpOCTH.

HUccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, IPOMACHHBIMU TEJIOM 3a
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

[Ipunuun  otHocurenbHOCTH  ['amunes. IlepBeii  3akoH  HerotoHa.
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 (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUS U cujia TpeHus nokos. KoadgduimeHnt tpeHusl.
Cuia conpoTHUBIIEHUA NPU IBU>)KEHUU TEJa B dKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHUE a0COIIOTHO TBEPOTO Tea.

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 HerotoHna.

N3mepenne cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U MAICHUN.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vuyenuueckuii sxcnepumenm, 1abopamoptule 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. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUKH (Teda), CUCTEMBI MaTEpPUAIbHBIX TOYEK.
Nmnynbec cuUilbl U1 U3MEHEHHE HMMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass »Heprusi MaTepuasibHOW TOYKW. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPIUH.

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

[lorenuuanbHple W HENOTCHUWAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTCHIUAIBHBIX CWJI C M3MEHEHUEM MEXAHWUYECKOW SHEPTHM CUCTEMBI TEN.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3ydyenne abCONMIOTHO HEYNPYroro yjuapa C TMOMOIIBIO JIBYX OIMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIBI ¢ U3BMEHEHHEM MEXAHUYECKOW DHEPTrUu
TeJla Ha IPUMEpPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paznen 3. MoJsiekyasipHast QU3MKa U TEPMOJAMHAMMKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETHYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrep IBUKEHUS U
B3aMMOJECHCTBHUS YacTHUIL] BeniecTBa. MoOJEnu CTpPOEHHsS Ta30B, >KUAKOCTEH U
TBEPBIX TNl M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeiei. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temmneparyp
Llenbcus.



Mopens  unpeanpHOoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIoTHash TeMmIiepaTypa Kak Mepa
CpedHeW KUHETHMYECKOW SHEPruM TEIUIOBOrO JABMKEHMs vacTull rasza. lllkarma
temrieparyp KensBuna. ['azoBbeie 3akoHbl. YpaBHeHue MenneneeBa—Knanenpona.
3akoH [lanerona. M3omponeccsl B UICAIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemiectBa. ['paduueckoe mnpeacTaBieHUuE H3OMPOLECCOB: M30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

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

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJEHCTBHUS.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOY AaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSIHUSI HJACAIBHOTO rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE HM3MEPEHUM
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 cTIocO0bI €€ n3MeHeHus. KonnuecTBo TEIIoThl U pabora. BHyTpeHHss
SHEpPrusl  OAHOATOMHOIO  HWAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCeHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TemmoTel npu Temionepenaye.

[Tonsitue 06 amuadatHom mpouecce. IlepBblid 3aKOH TEPMOJIUHAMUKHU.
[IpumeHenue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

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

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBanus HSHEPruM B TEIUIOBBIX MamuHax. KoadduimeHt mone3noro
nercTBus TermmoBord MammHbL Ilukn KapHo m ero xosdduimeHT moiie3Horo
JNENCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHMsl, ObITOBOM XOJIOAMIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpPEHHEW 3HEpPruM Teia MPU COBEPIICHUH PadOThl: BHUIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHyTpEeHHEN SHEPIUH (TEMIIEpaTyphl) Tela MpH TeIrulonepeaaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHEr0 CrOpaHus, PpEaKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HN3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

ITapoobpa3oBanre u KoHIeHcarus. Vcmapenne n kuneHue. AOCONIOTHAS |
OTHOCHUTENIbHAsI BJIAXKHOCTh Bo3ayxa. HacwilmeHHbld map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamwioB. Kuakue kpuctauibl. CoBpemeHHble Marepuanbl. [lnaBnenune wu
KpUCTaJLIU3aIus. Y aenbpHas TerioTa miasienus. Cyoaumarusi.

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYyUYECHUS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMAaTePUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Halntonenune HarpeBanus U MiaBieHUsI KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mMepeHne 0THOCUTENBHOM BIIA)KHOCTH BO3yXa.

Pa3znen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OnekTpu3auusi Teld. ODJEKTpUYECKHil 3apsan. JBa Buaa 3IEKTPUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil aneKTpuyecKuil 3apsi.
Onektpuueckoe rmojie. Hanpsok€HHOCTh — anekTpudeckoro moid.  [IpuHuun



CYINEPIIO3UILIUM BJICKTPUUYECKUX MOoJie. JIMHMKM HANps>KEHHOCTH 3JIEKTPUUYECKOTO
OJIAL.

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

DnekTpoéMKocTh. KonaeHcaTop. DJIeKTpOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: 3JIECKTPOCKOIL,
AJIEKTPOMETP, DJJIEKTPOCTATHUYECKAsl 3alllUTa, 3a3eMJICHHE JJICKTPONpPHUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN anllapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B AJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpOEMKOCTH KOHAEHCATOPA.

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

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cumna toka. [IoCTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJIEKTPUUECKOE COMPOTUBICHUE. Y EIbHOE COINPOTUBICHUE BEIIECTBA.
[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 OoJIHOM (3aMKHYTOM) 3JIeKTpruyeckor 1enu. KopoTkoe 3amMbIKaHHe.

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

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOOHUKMY. CobcTBenHas U pUMeECHast IPOBOJIMMOCTh
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. [Liazma.

TexHHueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pEOCTaT, HCTOYHHKU TOKA, O3JIEKTPOHArpeBaTelibHbIE MpPUOOpHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, OTYIIPOBOJHUKOBBIHN 1101, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

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

CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

[IpsiMoe wu3MepeHue >IeKTpoABMKYIEed cuibl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOr0 2JIEMEHTA U OLIEHKAa BHYTPEHHET'O CONPOTUBIICHUSI.

3aBUCUMOCTB COIPOTHUBIICHHSI METAJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OAHOCTOPOHHSSI IPOBOJUMOCTD AUOAA.

Vuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

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

Hab6monenue amekTpoiusa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS C
y4€TOM COZAEpKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMoJI0THH, XUMHH, Teorpadi U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4YHbIA (akT, rumoresa, (pU3Myeckas BEIUYMHA, 3aKOH,
TEopusi, HAOIIOACHNE, SIKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHEe CHUCTEMbl YpaBHEHUH, JUHEHHas (QyHKIus,
napaloua, runepoosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUN Ha OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBIKEHUE B XKMBOW mpupoze, Auddy3usi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUBI TEIUIONEpPENayH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B AKUBOW IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, 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
UMITyJIbca B TEXHUKE (pakera, BOJAOMET M JPYrue), IBUTATENb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOMUIBHUK, KOHIUIIUOHEDP, TEXHOIOTHH
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, SJIEKTPOCTaTHUeCKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpOHArpeBaTEIbHbBIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[ToctositHHbIE  MarHuThl.  B3aMMOAEHUCTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarauTtHoe 1mone. Bektop MarHuTHOM HWHAYKUMM. [IpuHUMO cCyneprno3uuuu
MAarHUTHBIX MOJeW. JInHMM mMarHuTHOM WHAYKUMW. KapTuHa JIMHWKA MarHUTHOU
WHJYKIUHU T0JI NOCTOSTHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHHUI WHIYKIUU
MarHMTHOTO MOJISI JUIMHHOTO MPSAMOro MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
POBOJIHMKA, KAaTYIIKU ¢ TOKOM. OnbIT DpcTena. BzaumoaencTere mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

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

SIBeHne DJIEKTPOMArHUTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHUTHOM
WHIYKIMUA. OJIEKTPOABIKYIIAS CWIA HWHIAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu dapanes.

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

[IpaBuno Jlenna.

NaaykTUBHOCTB.  SIBJIGHME CAMOMHIYKIMU. OJEKTPOABIKYILAS  CHIIA
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE MPHUMEHEHUE: IOCTOSHHBIE
MAarHMWThl, 3JIEKTPOMArHUTHI, 3JICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHAYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTb 3JIEKTPOJBIKYIIEH CHUIIbI MHAYKIHUUA OT CKOPOCTH H3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIU Y.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne AeCTBYA NOCTOSSHHOTO MAarHUTAa HA PAMKY C TOKOM.

HccnenoBanue SBIEHUS SJIEKTPOMArHUTHON MHIYKIIWH.

Pa3nen S. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanms. [lepmon, wacrora, ammuntyaa u ($aza KoieOaHUH.
[IpyxuHHBIN MasTHUK. MareMaTU4ecKuil MasTHUK. Y paBHEHHE TapMOHHYECKHUX
kosnebanuit. [IpeBpaiiieHre sHepruu NMpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarensubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJIEOAHUS B
UealbHOM KOJe0AaTeIbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHUYECKUMH U
ANEKTPOMarHuTHIMU KojeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KojeOaHUIX. BBIHYKICHHbIE MEXaHUYECKUE
koneOanus. PezoHanc. BeiHY)IeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUS.

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

Tpancdopmarop. IIpousBoacTBo, nepenaya U NOTPEOJICHUE ANEKTPUUECKOM
SHEPruM. JKOJOTMYECKUE PUCKHU TPU MPOU3BOJCTBE eKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOrO TOKA, TUHUU JIEKTpOIEepeiay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoieOAaTenbHON CHUCTEMBbl (MIPY>KUHHBIA WM
MaTEeMaTH4YECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAPSDKEHUSI OT BPEMEHM) ISl
AIIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3onanc mnpu mociieoBaTeIbHOM COEAMHEHUU PE3UCTOpPa, KaTyIIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Mopenb JIMHUU JIEKTPOTIEPEIayH.

Vyenuueckuii sxcnepumenm, 1abopamopHule pabomol

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 371eKMpPOMAZHUNIHbBLE 60IHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuoa. CxkopocThb
pacrpocTpaHeHuss W JuiMHa BOJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
Nutepdepentus u audpaxims MEXaHUIECKUX BOJIH.

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

DJIEKTPOMATrHUTHBIC BOJIHBI. Y CIOBHUS U3JIYYCHUS JIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBoMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepenius. CKoOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[[Ixana >MeKTpOMarHUTHBIX BOJIH. [IpUMeHEHUE AJeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTBI pauOCBSI3U U TeNEeBUACHUS. Paninonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBAasl AWArHOCTMKA B TEXHUKE W MEIMIMHE, pajaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue oTpakeHust U IPEIOMIICHHS] MEXaHUYECKUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOU H
YacTOTOU KOJIEOaHUH.



HccnenoBanne  CBOMCTB ~ 3JIEKTPOMAarHUTHBIX  BOJIH: OTpaKECHHUE,
pesioMIICHHE, MONsipu3aius, Auppaxius, uHTephepeHITus.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHelHOE pacnpoCTpaHEHUWE CBETa B
oaHopoaHou cpexe. Jlyu cBera. ToueuHbld HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxeHus: cBeta. [locTpoenne n3oOpaxeHuit B
IUIOCKOM 3€pKaJie.

[Ipenomiuenue cBera. 3aKOHBI IPETOMIIEHUS CBeTa. AOCONIOTHBIN MOKA3aTENb
npenomieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroa mOJIHOTO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucniepcus ceeta. ClioxHBIN cocTaB Oenoro ceera. LBer.

CobOuparomue u pacceuBarolde JuH3bL. ToHkas mauH3a. DOKycHOE
paccTosIHME W ONTHYecKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxeHHil B
coOuparolux U pacceuBaromux jJuH3ax. Gopmyna TOHKON JHH3BI. YBETUYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHblE HCTOYHMKHU.
YcnoBust HaOMIOEHWS MAaKCUMyMOB M MHUHHMYMOB B HUHTEpGhEpEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpakus cBera. JudpakuuonHas pemérka. YcCIOBUE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M IIPAKTHUYECKOE IIPUMEHEHME: OYKH, JIYIa,
doroamnmnapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOUI.

Jemoncmpayuu

[IpsMonuHEHOE pPACHpPOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTtuyeckue mprudopBkl.

[TonHoe BHyTpeHHEE OTpakeHre. Monenb CBETOBOAA.

HccnenoBanne cBOMCTB N300paKeHUI B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnn crera.

Habmonerne nudpakiuy cBera.

Habmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIIbIO PU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBLIO TUPPAKIIMOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl



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

Pasznes 6. OcHOBBI ClIeIUAJIBLHON TEOPUU OTHOCHTEJIbHOCTH
I'panunpl  OpUMEHHMOCTHM  KJIAcCMYeCKOM  MmexaHuku.  [locTynatsel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITEHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHH M COKpaLICHUE
JUTHHBI.
DHeprusi 1 UMIYJIbC PENITUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3Heprneﬁ 1 UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIbI. SHGPFI/IH
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 DHIuTeHa 11 Pororddekra. «KpacHas rpaHuna»
dbotoaddekra.

JlaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHu4yeckre YCTpPOWCTBA U NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTongaTumk, coaHeyHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®otord(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOW IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHEro (poToaddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopnia mo paccesHuro 0 -4acTHII.
[Inanerapnas mopenb aroma. [loctynatel bopa. W3nydeHne W TOTJIONIEHUE
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPTHMM Ha JpYyro. Bumsl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.

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

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4YCHHE.

TexHu4ecknue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHME: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOIT), Ja3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Hab0ntonenue nHeHyaThIX CIIEKTPOB U3JIYUYECHHUS.

Jlazep.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

HaOmronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTPOCHMS sapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paguoakTuBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3ITy4dCHHUS.
BnusiHne paanoakTUBHOCTH HA KUBbBIE OPTaHU3MBI.

OtkpeiTHE TIPOTOHA M HeWTpoHa. HykionHass monens sjapa I'eitzenOepra—
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.

S nepHble peakuuu. JlenieHue U CUHTES s1I€EP.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpobOiieMbl M MEPCHEKTUBHI
SIICPHOMN YHEPTETUKU. DKOJIOTMUECKUE ACTIEKTHI SIACPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOMIOCHUS U PETUCTPALIUN AIIEMEHTAPHBIX YACTHII.

@yH1aMEHTaJbHbIE B3aUMOAEUCTBHS. ENMMHCTBO (hr3nuecKoil KapTUHBI MUpA.

TexHuueckue yCcTpoONCTBA U IMPAKTUYECKOE NPUMEHEHHUE: TO3UMETpP, KaMepa
Bunbcona, simepHblil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuvl

UccnenoBanue TpekoB yacTull (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
JIBIDKEHHE.

ComnHeunas cucreMa.

Comuue. ConHeuHass akTUBHOCThb. M cTounuk sHeprum ConHUA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMmma «CHEKTpalibHbIM KJlace —
CBETUMOCTB». 3BE3/bI TJIABHOM IIOCJIEIOBATEIHPHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3]l TJIABHOW IOCIIEIOBATEIIBHOCTH. 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
lNanmaktrke. Tunel ranaktuk. Paguoranaktuky u kBa3zapel. YEpHbIE IBIPBI B sAApax
rajaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanve rajgakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronennsi HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUM NI ONpe/eleHUs MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

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

O6o0maroiee NOBTOpPeHUE

Ponr ¢u3uku W acTpOHOMUM B HSKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POjb U MEeCTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOM HAYYHOM KapTHHE MHUpPA, POJb (PU3NUECKON TEOpHH
B (OpMUpPOBAaHMM TPEACTABICHUN O (PU3NUECKON KapTUHE MHpaA, MECTO
bu3nYecKol KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uzuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs C
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Mesxcnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHUEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuka: pemieHHE CUCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKHUE
GYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M HMX MPOEKIWHA HA OCHU KOOPAWHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTapHbIX (YHKIMM, TpU3HAKU TOJ00MS TPEYroJbHUKOB,
oTpeieNieHHe TUIOMIAIN TIOCKUX PUTYp U 00BhEMA Tell.

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, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeN, MEXaHW3Mbl OOpa30BaHMS KPUCTAUTMUECKOW PEMIETKH, CHEKTPATbHBIN
aHaJu3.



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

Texnonocusa: JNVHUM DSJIEKTPONEpENady, TEHEpPATOpP MNEPEMEHHOTO TOKa,
AJIEKTPOJABUIATENlb, WHAYKIIMOHHASA II€4b, pPajap, PaJIUONPUEMHHUK, TEJIEBU30D,
anteHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
conHeyHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA 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.

JINUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS yueOHOro npenMera «Dusukar T0KHbI
OTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCA PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO O00IIecTBa, pacIIMpeHUe >XKU3HEHHOTO
ONbITAa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMUA 00YUaIOIIErocs KaK aKTUBHOTO H
OTBETCTBEHHOI'0 WJIEHA POCCUICKOro OOUIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX TIPaXTAHCKOIO
o01IeCcTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIECTBOBATH C COLMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh pOCCUICKOIN IpaK1aHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
pPOCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE DPeIICHUS,
OPHEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHHE JIMIHOTO BKJIAJ[a B TIOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHONICHHE K MUPY, BKJIKOUYAsS ICTETUKY HAYYHOTO TBOPYECTBA,
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 peaanu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIEC IJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(Gbu3KMKU Ha TPOTSKEHUHU BCEU KU3HH,

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 OombITa JEATeTbHOCTH HKOJOTMUECKON HaNpaBiIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHON [EATEIbHOCTH, T'OTOBHOCTh B IPOLIECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHANBUIYAIIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
baszoBble jlornuecKkue 1eicTBUA:
CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEJU JIeITEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHUs] TPOOJEeMbl C y4ETOM aHajlu3a MMEIOLIUXCS
MaTepHUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JIEATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJSIM, OIIEHUBATh PUCKH MOCIEACTBUMN NESITENbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEaJIbHOIO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.
basoBble ucciaenoBare/ibCKHe AeHCTBHSA
BJIQJIETh HAYYHOU TEPMHUHOJIOTHUEH, KIFOYEBHIMU MOHATHUAMH M METOIaMHU
bu3znuecKon HAyKU;



BJIAJICTh HaBBIKAMHU Y4EOHO-UCCIIEA0BATEIIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B oOnactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY TIOUCKY
METOJIOB pElIeHUs 3a7ad (U3HUECKOTO COJEepKaHUs, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJAMH JCATCIBHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHHS, €r0
UHTEpPIpETAlli, NPeoOpa3OBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYaIMsIX, B TOM YHCJIC TIPHU CO3/IaHUU YICOHBIX MPOEKTOB B 00J1aCTH (HU3UKY;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a/1ady,
BBIJIBUTATh THUIIOTE3y €€ peIleHUs, HaXOAWTh apryMEHTHI IS JIOKa3aTelIbCTBa
CBOUX YTBEP)KIICHH, 3a/1aBaTh TapAMETPhl U KPUTEPUHU PEILICHHUS;

AHAM3UPOBATh TIOJNYYCHHBIC B XOJ€ PEIICHHs 3aJaddl  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMYJIHPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIHHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBAThH TPHUOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]a9H, JOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJydeHUs WH(pOpMaIuu (U3HIEeCKOro COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh TIOWCK, aHAJIW3,
CUCTEMAaTH3aIMI0 W WHTEPIPETANi0 WH(POPMAlMK Pa3IUYHBIX BUAOB U (HopM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PENICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, pecypcocOepeKeHHs, TPABOBBIX W OTUYECKHX HOPM, HOpPM
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 H3JIaraTb CBOK TOYKY 3PEHHUsI C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

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 JECUCTBUA II0 €€ JIOCTUKECHHUIO: COCTaBJAThH IUIAH JICHCTBHM,
pacrpenensaTh pojid C YYETOM MHEHUM YYacCTHUKOB, OOCYXIATh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIICEHUBATh KA4e€CTBO CBOEro BKJIaJa M KaXKIOr0 y4YaCTHMKA KOMAaHIbI B
001U pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPHIM;

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

OCYILIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIMSIX, TPOSABIIATH TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

PeryjsiTuBHBbIE YHUBEpPCAJIbHbIE yUeOHbIE eiicTBHUSA
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBIISTh MO3HABATENBHYIO JCSITEIbHOCTh B 00JIacTH
GU3MKH W aCTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHBIE 3aJ1a4H;

CaMOCTOSITENTFHO COCTAaBJISATh IUIaH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3aj1ad, MJIaH BBIMOJIHEHUS MMPAKTUIECKON paboThl ¢ YUETOM MMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

paciupsTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JTMUHBIX MPEINOUTEHU;

JieNaTh OCO3HAHHBIA BBIOOp, apryMeHTUpoOBaTh €ro, Oparb Ha cels
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:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JESITEIBHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YNIbTATOB IIEIISIM;

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



UCIIOJIb30BaTh MPUEMBI pe(IIeKCUH ISl OLIEHKH CUTYaIlMH, BHIOOpAa BEPHOTO
pEIlICHHUS;

YMETh OIICHUBAaTh PUCKHM W CBOECBPEMEHHO IPUHUMATH PEHIEHUS IO HX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBI JPYIHMX TIPU aHAJM3Ee pPEe3yIbTaTOB
NeSITeNbHOCTH;

NPUHUMATH ce0s, MOHUMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYIHMX TIPU aHAW3e pPe3yIbTaTOB
NESATENHHOCTH;

NpU3HABaTh CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mporecce qocTmwkeHUs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3uKe i1 YPOBHA CpeaHero oOimiero oOpa3oBaHUs Yy OO0ydYaroIIuXCs
COBEPIIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, Ipe/oiararoun
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CTIOCOOHOCTh TTOHUMATh CBOE AMOIMOHATBHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHATILHOM cephl,
OBITh YBEPEHHBIM B ceOe;

CaMOpETyJIUPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIIOCOOHOCTh aManmTUPOBAThCS K
AMOIMOHAIILHBIM U3MEHECHHSIM | TIPOSBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO eI U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JIEHCTBOBATh HMCXOAS M3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIECH CIIOCOOHOCTh MIOHUMATh AMOIIMOHATIBLHOE COCTOSTHUE
JIPYrUX, YYUTBIBATh €ro TMpPH OCYIIECTBIEHUU OOUIECHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATH 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:

JEMOHCTPHUPOBATh Ha IpUMEpax poib M MeCTO (pu3uku B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KapTUHbI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKU WU
TEXHOJIOTHH, B TPAKTUYECKOUN AEATEIbHOCTH JIFOJIEH;

YYUTBIBATh TPAHMUIBI TPHUMEHECHHS M3YYCHHBIX (U3UYCCKUX MOJICIICH:
MaTtepualabHasi TOUKa, HHEpIMaIbHasl CUCTEMa OTCUETa, aOCOMOTHO TBEPIOE TEIIO,
UJICAUTbHBIN Ta3, MOJAEIU CTPOCHUS Ta30B, KUAKOCTEW U TBEPABIX TEJI, TOUYCUHBIN
AJICKTPUYECKUH 3apsii PU peIieHnH PU3NUECKUX 3aj1ay;



pacro3HaBaTh (pU3MYECKUE SIBICHUS (IIPOIECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHHMKH, MOJIEKYJSIPHO-KHHETUYECKON TEOpUU CTPOCHHS BEIIECTBA U
ANEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIUHEHHOE
JBIDKEHUE, CBOOOTHOE TaJeHUE TeJ, ABWKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3auMojieicTBHUE Tel, Tuddy3us, OpOyHOBCKOE IBMKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BEMa TeJ IIPU HarpeBaHUU (OXJIAXKIACHUH), TETJIOBOE
paBHOBecHe, UCHApeHHE, KOHJCHCAIMS, IUIABJICHWEe, KPUCTAUIA3AINS, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, MTOBBIIICHUE TABJICHUS Ta3a MPH €ro HarpeBaHWU B 3aKPHITOM
COoCyJlle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHHMS Tra3a B  H30IpOIeccax,
ANIEKTPU3AIUS TEN, B3aUMOJICHCTBUE 3aPS/IOB;

OMKCHIBATh MEXAHMYECKOE JIBIDKCHHE, WCIIONB3Ys (DU3UUYECKHE BEIUYUHBI:
KOOpJMHaTa, MyTh, MEpEeMElIEeHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cua,
UMITYJIbC TeJa, KUHETUYECKasi HEeprusi, NOTEHIUAIbHAs SHEPIusi, MeXaHHuuecKas
pabora, MexaHWuYecKash MOIIHOCTh; TPH ONUCAHWU TPABWIBHO TPAKTOBAThH
(Gbu3HUeCKNii CMBICT MCIOIB3YyEeMbIX BEIMYWH, WX OOO3HAYCHHS W €IUHUIIBI,
HaXOJUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JAPYTHUMH
BEIUYMHAMMU;

ONKCHIBATh M3yUCHHBIE TEIUIOBBIE CBONCTBA TEl M TEIJIOBBIC SIBICHHUS,
UCTIONB3Ys (U3WYECKUE BEIWYWHBI: JJTAaBICHHWE Tas3a, TeMIeparypa, CpEIHSs
KMHETUYECKAasl SHEPTHsI XaOTHYECKOT'0 JABMKCHHUS MOJIEKYJ, CPEIHEKBAIpaTUIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHsSI JHEprusi, padbora rasa,
KO3 OUIIMEHT TOJIE3HOTO JIEWCTBUS TEIJIOBOTO JIBUTaTels; MpPU OMHCAaHUU
NPAaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIONB3YEMBIX BEIUYHH, WX
0o0O3HAUeHUs W EAWHMIBI, HaXOAUTh (OPMYJBI, CBS3BIBAIONIME JaHHYIO
(bu3MUYECKyI0 BEIMUMHY C IPYTUMU BeJIMYNHAM;

OTHCHIBATHh U3YYCHHBIC AIEKTPUUECKHE CBOMCTBA BEIIECTBA U AIEKTPUICCKUE
sBJICHHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BEITUYHMHBI: DJICKTPUUSCKHUA 3aps,
ANEKTPUUECKOE T0JIe, HAMPSOKEHHOCTD IOJIS, MMOTEHIINAJ, pa3HOCTh MOTCHIINAJIOB;
Opy ONUCAHUM TPABWIBHO TPaKTOBaTh (PUIMYECKUNA CMBICH HCIHOJIb3yEeMbIX
BEIWYHMH, WX OOO3HAUCHHWS W €IUHUIIBI; YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIINE
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 COXpaHEHUS MEXaHWYECKOW DJHEPruH, 3aKOH COXPAaHEHUS WMITYJIbCa,
NPUHIAI CYTEPIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHUCTEM
0TCuéTa, MOJEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHMS BEIECTBA, Ta30BbIE
3aKOHBI, CBSA3b CPEHEW KMHETHUECKOW SHEPTHH TEIUIOBOTO JBMKEHUS MOJIEKYT C
aOCOJTIIOTHOM TeMIlepaTypou, MEePBbIN 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHS
AJIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3iuyaTh CJIOBECHYIO



(GOpMyIHpPOBKY 3aKOHa, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUS (IpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TPUHIMIBI JEHCTBUS MAIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; Pa3ivyaTh YCIOBHUA X O€30MACHOI0 MCIOJb30BaHUS B
TIOBCEIHEBHOU KU3HU;

BBITIONTHATh DKCIEPUMEHTHI 10 HCCIENOBAHUI0 (U3UYECKUX SIBICHUU H
MPOILIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN, MPU 3TOM
dbopmynupoBath mpoOJeMy/3agady U TUINOTE3y Y4eOHOro DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO OOOpYJIOBaHUsS, MPOBOJIUTH OMNBIT U
(dbopMyIHpOBaTH BHIBOBL;

OCYIIECTBIIAThH MPSAMbBIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIHYUH, TIPH
ATOM BBIOMpPATh ONTHUMAJBHBIIA CHOCOO HM3MEPEHUS U MCIOJb30BaTh W3BECTHbHIE
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh  3aBUCHMOCTH  MEXAY  (PU3NYECKMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHHI, MPU ATOM KOHCTPYUPOBATh YCTAHOBKY,
(uKCcHpOBaTh PE3YNbTATHl IMOJYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B
BU/JIE TaOJIUI U TpapUKOB, A€TaTh BHIBO/BI IO pe3yIbTaTaM UCCIIEI0BaHNUS;

coOJII01aTh MpaBmiia 0€30MacHOr0 TpyJa MpHU MPOBEACHUU HUCCIEIOBAHUMN B
paMKax y4eOHOro OSKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U MPOEKTHOU
JESATENbHOCTA C HCIOIb30BAHUEM H3MEPUTENbHBIX YCTPOICTB U JaOOPaTOPHOIO
000opy1I0BaHUS;

pemaTth pacuéTHbIE 3a7a4¥l C SBHO 3aJJaHHOW (DU3UYECKONM MOJIETBIO,
UCIOJIB3Ysl (PU3MUECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a/1a4u
BbIOMpATh (PU3MYECKYI0 MOJENb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIbI,
HEeoOXoUMbIe NIl €€ pelleHUs, MPOBOAUTh PAaCU€Thl U OIEHUBATH PEATbLHOCTH
MOJTyYEHHOT'0 3HAYCHUS (PU3NUECKON BETUINHBL

peniaTh Ka4eCTBEHHBIE 33/1aUd: BHICTPAUBATh JOTUYECKU HEMIPOTUBOPECUUBYIO
LENOYKY PpacCyXICHHIl ¢ ONOpod Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
buznueckue sIBICHUS;

UCIONIb30BaTh ~ MpPU  pPEIIEHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINU
U TpeJCTaBlieHUs Y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(OpMalUY, MOIYYSeHHONW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATH MOIy4aeMyr0 HH(GOPMAIIHIO;

IPUBOJIUTH MMPUMEPHI BKJIAJ]a POCCUMCKUX M 3apyOEKHBIX YIEHBIX-(U3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLECCOB OKPYXAIOLIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IO (PU3MKE B MOBCEAHEBHOM >KU3HU
i obecriedeHrst 0€30MacHOCTU MPHU OOpaIleHnH ¢ MpUOOpaMu U TEXHUYECKUMU



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

paboTaTh B TpYIIEe C BBHIIOJHEHUEM Pa3IUYHBIX COLUAILHBIX POJIEH,
IUIAaHUPOBATh palbOTy TPYNIbl, pPalMOHAIBHO pPACHOpPEAeNsTh OOSI3aHHOCTH U
IJIAaHUPOBATh JICSITEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSIX, aJ€KBATHO OICHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM IPOOIJIEMBI.

K konmy obyuenuss B 11 kJjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHHUI:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCTO (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTHUHbI MHUpPaA, B PA3BUTUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOU AEATEIIbHOCTU JIOAEH, LEIOCTHOCTh U €IMHCTBO
($u3nYecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TNPUMEHEHUS H3YyYEHHBIX (U3UUECKUX MOJIETeH:
TOYEUHBINA AIEKTPUYECKUN 3apsil, JIyd CBETa, TOUYECUHBIN UCTOYHHUK CBETA, JIEpHAs
MOJIETTh aTOMa, HYKJIOHHAs MOJETh aTOMHOTO SApa TPH PEIICHUH (PU3UIECKUX
3a7ad4;

pacno3HaBaTh (PU3NYECKHE SABJICHHS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DM3UKHU: DIIEKTpUUECKasi MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MAarHuTOB, DJIGKTPOMArHUTHAasT WHAYKIHUSA, JCHUCTBUE MAarHUTHOIO TIOJsS Ha
IPOBOJHUK C TOKOM U JBIKYIIMICS 3apsll, SJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, TPSIMOJIMHENHOE PACHPOCTPAHEHHE CBETA, OTPa)XKE€HUE, MPEIOMIICHUE,
unTtepdepeHuus, audppakiuuss ¢ [OJsSpU3alus CBeTa, JUCIEpPCHUsl CBETA,
dotoanexkTpuueckuii 3pdext (pororddekrt), cBeToBOE NaBieHUE, BOSBHUKHOBEHUE
JUHENYATOrO0 CHEKTpa aroMa BOAOPOJA, €CTECTBEHHAas W HCKYCCTBEHHas
PaINOaKTUBHOCTB;

OMUCHIBATh W3YYCHHbIC CBOMCTBA BEIHIECCTBA (IEKTPUUECKUE, MATHUTHBIC,
ONTHUYECKUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  pa3IMYHBIX  cped) |
AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), MCIOJb3Yys (U3UYECKHE BEIUYUHBIL:
ANEKTPUYECKUN 3apsijl, CUJa TOKa, DJIEKTPUUYECKOE HANpPSIKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIKYIAs CHJia, paboTa TOKa,
WHAYKLIHAST MarHUTHOrO mojs, cwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KATYIIKW, SHEPrusl 3JIEKTPUYECKOr0 M MArHUTHOIO IMOJEH, MEepHOoJ M YacToTa
KojeOaHuid B KojeOaTenbHOM KOHTYpe, 3apsjl W CHIa TOKa B IIpoIecce
FapMOHUYECKUX DJEKTPOMATHUTHBIX KoJieOaHWil, (OKYCHOE pacCTOSHUE U
ONTHYECKasl CHUjla JIMH3bI, NMPU ONHCAHUM MPABUIBLHO TPAKTOBATh (PU3HUECKHI
CMBICIT HCIIOJIb3YEMBIX BEIUYMH, MX OO0O3HA4YEeHHs] W EIUHHIIBI, YKa3bIBaTh
dbopMyInbl, CBSA3BIBAIONIME JIAHHYIO (U3UYECKYI0 BEIMYHMHY C JIPYTUMH
BEIIMYHNHAMU;



OMUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIONb3Ys
¢busznyueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPHO]T MOTypaciaja, SHEPTus CBI3U
ATOMHBIX SiJIep, MpPU OIMUCAHWM MPABWIBHO TPAKTOBAaTh (DU3MUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIWYUH, MX OO0O3HAYEHUS U E€IUHHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONINE JAHHYIO (U3MUECKYI0 BEIWYMHY C JIPYTUMHU BEITUYHMHAMH,
BBIYHCIISATH 3HAUCHNUE (DU3NIECKON BEITMYUHBI;

aHAJTU3UPOBATh (PU3UYECKHUE MPOLIECChl U SIBJICHUS, UCIOIL3YS (PU3UUYECKUE
3aKOHBI W MPUHIUIIBLL: 3aKOH OMa, 3aKOHBI MOCEA0BATENBHOIO U MapajuieIbHOTO
COCIMHEHUSI IPOBOJHUKOB, 3aKOH Jlxkoyns—JIeHla, 3aKOH 3JIEKTPOMArHUTHOU
WHYKIWH, 3aKOH TMPSMOJIMHENHOI0 pACHpPOCTPAHEHHS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODWHIITeHHa ansi gororddekra,
3aKOH COXPAaHEHUs SHEPrUHU, 3aKOH COXPAaHEHHsS HUMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUYECKOr0 3apsifa, 3aKOH COXPAHEHUsI MAacCOBOI'0 4uCia, MocTynaTel bopa,
3aKOH PaJIMOAaKTUBHOTO pacmaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

ONpENIENATh HANIPABICHUE BEKTOPA UHAYKIUH MAarHUTHOIO TOJISI IPOBOIHHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

CTPOMTh UM OIHCHIBATh H300paXKEHHE, CO3/1aBa€MOE€ IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIONTHATh DKCIEPUMEHTHI 10 HCCIENOBAHUI0 (U3UYECKUX SIBICHUU H
MPOILIECCOB C HCIOJb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath mpoOJeMy/3agady U TUMNOTE3y Y4eOHOro HIKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIIO0KEHHOT0 O0O0pYIOBaHUSA, MPOBOAUTH OIBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PHU3NUECKUX BEIHYUH, TIPH
9TOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HCIOIb30BaTh W3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN H3MEPEHNUI;

UCCJIEA0BaTh 3aBUCUMOCTH (DU3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSMBIX HW3MEPEHUN: TpPU OSTOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B BHUE TAOIUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEIOBAHMUS;

co0oaTh mpaBuiia 0€30MacHOrO Tpyaa MpH MPOBEACHUH HCCIEIOBAHUNA B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U IMPOEKTHOU
JESITENBHOCTA C MCIOIB30BAHUEM H3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW 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 3HaUeHUs! GPU3NYECKOIN BETMUNHBI;

pelaTh Ka4YeCTBEHHBIE 3a1a4M: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
L[EIIOYKY PACCYXXJIEHUU C ONOPOW HAa HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U
(bU3UYECKHE SIBJICHNUS,

UICIIOJIb30BATh IIpU  peLICHUU yuyeOHbIX  3ajad COBpPEMECHHBIE
UH(GOpPMAIIMOHHbIE TEXHOJOTUH JJIs MIOUCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETALUN
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, pa3ivyaTh yCJIOBUA UX OE€30MACHOI0 MCMOJIb30BAHMS B MOBCEIHEBHOU
KU3HU;

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

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3MKE B IOBCEIHEBHOM XU3HU
i obecriedeHust 0€30MacCHOCTU MPHU OOpalleHUH ¢ MpUOOpaMy U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 370POBbs M COOIIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOIIEU CPELE;

paboTaTb B TIpyHIe€ C BBINOJIHEHUEM pA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBAaTh pabOTy TpyHNbl, PALMOHAIBHO PpacHpeleNsiTh OO0SI3aHHOCTH U
IJJAHUPOBATh JCATEIBHOCTh B HECTAHAAPTHBIX CUTYaLUAX, aJI€KBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIBI B PEILICHUE PACCMATPUBAEMOI POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne i/t

HaumeHoBaHue pa3iesioB U TeM
MpOorpamMmbl

KoaunuyecTBo yacoB

Bcero

Paznen 1. ®PU3UKA U METO/IbI HAYYHOI'O IO3HAHUA

11

®du3uka U METOIbI HAaYYHOI'O ITO3HAHUA

Hroro no pazneny

Paszgen 2. MEXAHUKA

2.1 Kunemartuka 9
2.2 JlnHamuka 11
2.3 3aKOHBI COXPAaHEHUSI B MEXaHHUKE 8

Wroro mo pazneny 28

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOM

3.1 13
TEOPHUH
3.2 OCHOBBI TEPMOJIMHAMUKH 13
33 ArperaTHble COCTOSIHUS BEILIECTBA. 7
da3oBble EPEX0/bl
Hroro mo pazneny 33
Pazgen 4. SJIEKTPOAUHAMMUKA
4.1 DIIeKTpOCTaTUKA 16
4. [ToCTOSIHHBIN 3IEKTPUIECKHAN TOK. 19
Toxu B pa3nuyHbIX cpenax
Hroro no paszneny 35
PezepBHOe Bpems 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

H KoanuectBo
No /i anMeHOBaHUe Pa3/ieJioB U TeM 4ACOB
NMPOrpamMmbl
Bceero
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarsauTtHoe mose. DIeKTPOMarHUTHAS 17
' VHTyKIHS
Hroro no pazueny 17
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHnueckue U JIeKTPOMarHUTHBIE
2.1 12
KoJIeOaHus
99 MexaHHUYeCKUE U AIEKTPOMArHUTHBIC 8
' BOJIHEI
2.3 Orntuka 19
Hroro no pazueny 39

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OcHOBBI cIENIMAIBHON Teopun

3.1 6
OTHOCUTEIILHOCTH

Hroro no pazueny 6
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DJIeMEHTbl KBAHTOBOW ONTHUKHU 9

4.2 CrpoeHune aToma 5

4.3 ATOMHOE AP0 10
Hroro no pazgeny 24
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHU

5.1 DJIeMEeHTHI aCTPOHOMUHU U aCTPOPUIUKH
Hroro no pazneny
Pa3nen 6. OBOBLIAIOLIEE IOBTOPEHHUE

6.1 O6o0maroriee MOBTOPEHUE 4
Hroro no pazueny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Koanuecrso | [ara DJIeKTPOHHBIE HU(PPOBbIE
n/-n Tema ypoka 4acoB NpoBeIeHNsI o0pa3oBaTejbHbIe
pecypcsbl
[Tnan ®dakT
Puznka — Hayka o

1 npupoje. Hayunsie 1 bubnnoreka [JOK
METO/IbI TTIO3HAHUS https://m.edsoo.ru/ff0c32e2
OKPY’KaroIIero MUpa
Poxw u mecTo puzuku
B (hopmMupoBaHumn
COBPEMEHHOMN

2 Hay4YHOUN KapTUHBI 1 bubmorexa LIOK

i P https://m.edsoo.ru/ff0c33e6
MHpa, B
MPAKTUYECKOMN
JEATEIBHOCTH JTHOJEH
Mexanuueckoe
JIBUKCHHE.

3 OTHOCUTENIBHOCTh 1 https://m.edsoo.ru/ff0c33e6
MEXaHUYECKOTO
ABHUKCHUA.

4 [lepememenue, 1 bu6mmoteka [IOK
CKOPOCTB, YCKOPEHUE https://m.edso0.ru/ff0c3508
PaBHOMepHOE

5} MPSMOJIMHEHHOE 1 bubmorexa LIOK

P https://m.edso0.ru/ff0c3620
JBUKCHHUC
Pemenue 3agau Ha

6 paBHOMEpHOE 1
JBHWKCHHUC
PaBHOyCKOpEHHOE

7 MPSAMOJIMHEHHOE 1 bubamorera LOK

p https://m.edsoo.ru/ff0c372e
JIBUKCHHE
CB00OOIHOE ITaJCHUE.
8 Y eKODEHIE 1 bubnuorexa [IOK
P https://m.edsoo.ru/ff0c39cc
CBOOOAHOTO MaICHHUS
Pemenue 3agau Ha
9 PaBHOYCKOPEHHOE 1

NIBIDKCHHE



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

10

Kpuonunerinoe
JIBUKEeHUE. [[BrKeHne
MaTepUaIbHON TOUKH
10 OKPYHOCTH

bu6nmmorexa LIOK
https://m.edsoo.ru/ffOc3ada

11

3adeT 1o TeMe
"Kuuemartnka"

12

[TpuHIMDO
OTHOCHUTEIILHOCTH
lNanunes.
WNuepuumanbHble
CHUCTEMBI OTCUETA.
IlepBblit 3ak0H
Hprorona

butmmoreka [IOK
https://m.edsoo.ru/ff0c3be8

13

Macca tena. Cuna.
[TpuHIMO
CYNEPIIO3ULIMU CHUJL.
Bropoii 3akoH
Hrrotona misa
MaTepHUaIbHON TOUKH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

14

15

Pemrenue 3agad Ha
MIPUMEHEHNE BTOPOIO
3akoHa HeroToHa

Tpernii 3akoH
HrroTona s
MaTepHUaIbHbBIX TOYEK

https://m.edsoo.ru/ff0c3be8

bu6mmoreka LIOK
https://m.edsoo.ru/ffOc3be8

16

3aKOH BCEMHUPHOTO
Tarorenns. Cuira
TskecTu. [lepBast
KOCMHYCCKas
CKOPOCTb

bubmmorexa [IOK
https://m.edsoo.ru/ff0c3d00

17

Cuna ynpyrocTtu.
3akoH ['yka. Bec Tena

bubnunorexa LIOK
https://m.edsoo.ru/ff0c3el8

18

Cuna tpeHus.
Koadduunent
Tpenus. Cuiia
COIIPOTHBIICHUS IIPU
JIBYDKEHUH Tella B
KHMJIKOCTU WJIU raze

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c3f76

19

Penrenue 3a1a4 Ha
npuMeHeHune Gpopmyi
CHIT

https://m.edsoo.ru/ff0c3f76



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

20

Pemrenue 3agay Ha
IBIKEHHE MO
JIeUCTBUEM
HECKOJIBKUX CHJI

https://m.edsoo.ru/ff0c3f76

21

[ToctynarensHoe u
BpamaTeabHOe
JBIKEHUE a0COIIIOTHO
TBEPIOrO TeJa.
MowmenT cunbl. Ilneuo
CHIIBI. Y CIIOBHS
paBHOBECHS TBEPLOIO
Tela

but6mmoreka [IOK
https://m.edsoo.ru/ffOc41a6

22

3ayeT no TeEMe
"Imaamuka"

23

24

Nmirynsc
MaTepuagbHON TOYKH,
CUCTEMBI
MaTEPHAIBHBIX TOYEK.
Nmritynbc cuisl.
3aKOH COXpaHEHUS
HMITYJIbCA.
PeakTuBHOE
JBUKCHHE

Pemrenue 3agad Ha
MPUMEHEHHE 3aKOHA
COXpaHEHHUs
HMITYJIbCa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

https://m.edsoo.ru/ff0c43d6

25

PaboTa u MonHOCTH
cunbl. Kuaetnueckas
SHEPIust
MaTepuaIbHON TOUKH.
Teopema 06
H3MEHEHUHU
KHHETHYECKOI
SHEPIruun

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c4502

26

TTorennumanpHas
SHEprus.
IlorenmmanpHas
SHEPTHsl YIPYro
ne(pOopMHUPOBaHHON
MPYKUHBI.
IToTrenmmanpHas

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc461a



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

SHEPTHs TeJia BOIU3U
MMOBEPXHOCTU 3eMITH

27

IloTeHManbHEBIE U
HEIIOTEHIAILHBIE
cuibl. CBsI3b pabOTHI
HETIOTCHITUAJIBHBIX
CHII C U3BMEHCHUEM
MEXaHUUYECKOM
SHEPrUU CUCTEMBI
Ten. 3aKoH
COXpaHEHUS
MeXaHUUEeCKOM
SHEpPruu

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

28

JlaGopaTopHas paboTa
«HUccnenoBanue cBA3U
paboTHI CUIIBI C
M3MEHEHHUEM
MEXaHUYECKOMN
SHEpPruu Teja Ha
pUMepe PaCTHKEHUS
PE3UHOBOTO KI'yTa)

29

3aueT o TeMe
"3aKOHBI
coxpaHeHus"

30

KonTponbhas padbora
o TeMe
«Kunematuka.
Jnaamuka. 3aKOHBI
COXpaHEHUS B
MEXaHHKE»

31

OcHOBHBIE
MOJIOXKEHUS
MOJIEKYJISIPHO-
KUHETHYECKON
Teopun. bpoyHoBckoe
newkenue. dubdysus

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4dc2

32

Xapaxkrep JBHKECHUS
Y B3aUMOJICCTBHS
YaCTHI] BEUIECTBA.
Mopenu ctpoeHus
ra3oB, JKHIKOCTEH U
TBEPABIX TEN

https://m.edsoo.ru/ffOc4dc2



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

33

Macca Moneky:.
KommgectBo
BEILIECTRA.
ITocTossnHas
ABoraapo

34

Tennosoe
paBHOBECHE.
Temneparypa u eé
n3mepenue. [Ikana
temneparyp Llenbcus

35

Wneanbueriii ras B
MKT. OcHOBHOE
ypaBHeHue MKT

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

36

Pemrenue 3agay Ha
IIpUMEHEHNE
OCHOBHOT'O YpaBHEHUS
MKT

https://m.edsoo.ru/ffOc4fde

37

AbcomoTHas
TeMIeparypa Kak
Mepa CpelHEn
KWHETUYECKOU
SHEPTUU JBIKEHUS
MOJIEKYJI. Y paBHEHUE
MenneneeBa-
Knaneiipona

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

38

3akoH JlanbTOHA.
["a30BbIE 3aKOHBI

https://m.edsoo.ru/ff0c511e

39

Pemrenue 3anaq Ha
HpI/IMeHeHI/Ie T'a30BbBIX
3aKOHOB

40

JlaGopaTopHas pabota
«HccnenoBanue
3aBUCHUMOCTHU MEKIY
napameTpamMu
COCTOSTHUS
pa3peKeHHOT0 ra3a»

41

Mzonpoueccer B
nACAJIbHOM I'a3€ U UX
rpagudeckoe
IIPEJCTaBICHHE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

42

Pemrenue 3agaq Ha
9yTeHue rpaduxoB

https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e

H30IIpOoHeCCOB

43

3auet 1o teme "MKT
HaeaabHoro raza"

44

Buytpennsisa sneprust
TEPMOJIMHAMUAYECKON
CHCTEMBI M CLIOCOOBI
€€ U3MCHEHUS.
KonnuecTBO TEIIOTHI
1 pabora.
BryTtpennssa sHeprus
OJIHOATOMHOTI'O
HJIcaJbHOTO ra3a

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5952

45

Bunb Teruionepenaun

but6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

46

VY neneHas
TEMI0EMKOCTh
BEIIECTBA.
KomngecTBO TEIIIOTHI
MIpU TeTuIonepeaaye.
AnmabaTHBINA TTPOIECC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

47

Pemenue 3amau Ha
pacdeTr KOJIHYecTBa
TEIUIOTHI

https://m.edsoo.ru/ff0c5c36

48

[TepBblii 3aK0H
TEPMOJMHAMUKH U
€ro MpUMEHEHHE K
n30IpoIeccaM

but6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

49

Heobpatumocts
IIPOLIECCOB B
npupozae. Bropon
3aKOH
TEPMOJUHAMUKHA

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6230

50

Pemrenue 3agaq Ha
MIPUMEHEHHUE TIEPBOTO
3aKOHa
TEPMOJIMHAMUKHU

https://m.edsoo.ru/ff0c6230

51

[TpuHIMD AEHCTBUS U
KITJI TermoBoit

MalllMHbI

bubmuorexa [IOK
https://m.edsoo.ru/ff0c600a

52

uxn Kapno u ero
KT

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

53

OKOJIOTUYECKHE
POOIIeMBI
TETUIOHEPTeTUKHI

54

O6o0maromuii ypok
«MoJekyisipHast
¢uzuka. OCHOBBI
TEPMOJMHAMUKIY

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c6938

55

3aueT 1o TeMe
"OCHOBEI
TepMOANHAMUKH"

56

KonTponbHas padbora
0 TeMe
«MonekynsipHas
¢uzuka. OCHOBBI
TEPMOJUHAMUKN >

bubmuorexa [IOK
https://m.edsoo.ru/ff0c6a50

57

[TapoobpazoBanue u
KOHJIEHCAIHsl.
Hcnapenue u
KHIICHUC

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c63b6

58

AbcomoTHas 1
OTHOCUTEIIbHAS
BJIYKHOCTh BO3/yXa.
Haceiennsiii map

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c64d8

59

Pemenue 3amau
MIPUMEHEHHE
hopmyIbI
OTHOCHUTEIIBHOM
BJIQXKHOCTH

https://m.edsoo.ru/ff0c64d8

60

TBépnoe temo.
Kpucrannuueckue u
aMop(QHBIC TeTa.
AHnszorponus
CBOMCTB KpHUCTAJUIOB.
Kunkue KpucTaibl.
CoBpeMeHHbIE
MaTepuabl

bubnunorexa LIOK
https://m.edsoo.ru/ff0c65f0

61

[InaBnenue n
KpUCTAITU3ALIUS.
YaenbHas TemioTa
TUTABJICHHS.
Cyb6numarus

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6708

62

YpaBHeHue

bubnuorexa [IOK



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

TEIUIOBOr0 OaaHca

https://m.edsoo.ru/ff0c6820

63

CamocTosTeabpHas
pabora.

64

DJIeKTpU3anus Tell.
DIIEKTPUYECKUI
3apsa. JBa Buna
AIEKTPUUYECKUX
3aps10B

bu6mmoreka LIOK
https://m.edsoo.ru/ffOc6bcc

65

[IpoBOHUKH,
TVDJICKTPUKHU
MIOJTYIIPOBOTHHUKH.
3aKOH COXpaHEHUS
AIIEKTPUIECKOTO
3apsaa

but6mmoreka [JOK
https://m.edsoo.ru/ffOcébcc

66

B3aumoneiicteue
3apsiioB. 3aKOH
Kynona. Todeunsrii
BJIEKTPUYECKUM 3apsiT

but6mmoreka [IOK
https://m.edsoo.ru/ffOc6ced

67

Pemrenue 3agad Ha
MPUMEHEHHE 3aKOHA
Kynona

https://m.edsoo.ru/ffOc6ced

68

Hanpspoxk€anocts
3JIEKTPUYECKOTO
nons. [TpuHuun
CYINEPIO3ULINH
IIEKTPUUYECKUX
nosnei. Jlnnuu
HANPSKEHHOCTH

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc6df2

69

Pemenue 3anau Ha
NIPUMEHEHUE
MpUHIUIA
CYNEPHO3ULINU TTOJIEH

https://m.edsoo.ru/ffOc6df2

70

Pabora cun
3JEKTPOCTATHYECKOTO
noist. [loTenmnuann.
PasHocTh
MOTEHIMAJIOB

bubmuoreka [IOK
https://m.edsoo.ru/ff0c6f00

71

[IpoBOaHUKY 1
TUDIIEKTPUKHU B
AJIEKTPOCTATHYECCKOM
ToJie.
Jusnektpuueckas

butmmoreka [JOK
https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

IIPOHUITACMOCTDb

72

Pemenue 3amau

https://m.edsoo.ru/ff0c7018

73

74

ONEeKTPOEMKOCTD.
Konpaencarop

DNEeKTPOEMKOCTD
IJIOCKOTO
KOHZIEHCAaTOpA.
DHeprus
3apsHKEHHOTO
KOHJIeHCaTopa

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c7126

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

75

JIaboparopHas paboTa
"U3mepenue
AIIEKTPOEMKOCTH
KoHzeHcaropa"

76

Pemenue 3amau Ha
npuMeHeHue Gopmy
3JIEKTPOEMKOCTH

https://m.edsoo.ru/ff0c72c0

77

[TpuHIMD AEHCTBUS U
MIPUMEHEHHE
KOHJIEHCATOPOB,
KOMUPOBAJILHOTO
amnmnapara, CTpyHHOT o
MIpUHTEpA.
DNeKTpocTaTH4eCKast
3aIuTa. 3a3eMIIeHue
3JIEKTPONPUOOPOB

78

3adeT 1mo Teme
"DnexkTpocTaTuka"

79

KonTponbnas pabora
o TeMe
«NEKTPOCTATHKA

bu6nmorexa [IOK
https://m.edsoo.ru/ff0c8a8a

80

81

DIIEKTPUUYECKHI TOK,
YCJIOBHS €T0O
CYILIECTBOBAHMSI.
IlocTOSIHHBIN TOK.
Cuna Toka.
Hanpsixenue.
CornpotuBiieHue.
3akon Oma g
y4acTKa Ienu

Pemenue 3a1au Ha



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c8a8a

MIPUMCHECHHE 3aKOHA
Oma 1t yyacTka
LEenn

82

IlocnenmoBarenbHOE,
napajuiesibHOE,
CMCIIaHHOE
COCIMHCHHC
MIPOBOJIHUKOB.

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c74f0

83

JlaGopaTopHas pabota
"N3yuenue
CMEIIaHHOTO
COEJIMHEHUS
pe3ucropon"

84

PabGora 1 MomHOCTH
AJIEKTPUUYECKOTO TOKA.
3akon Jlxxoyns-Jlenna

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c7838

85

3akoH Oma juist
MOJTHOU (3aMKHYTOM)
BJIEKTPUYECKON LIECTH.
Kopotkoe
3aMbIKaHUE.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

86

JlaGopaTopHas pabota
"U3smepenune DJ1C
MCTOYHHKA TOKA U €T0
BHYTPEHHETO
COnpoTUBIEHUA"

87

Pemrenue 3agay Ha
MIPUMEHEHUE 3aKOHa
Owma 1151 3aMKHYTOM
i (S0051

https://m.edsoo.ru/ff0c7ae0

88

DJIEKTpOHHAS
MIPOBOJIMMOCTD
TBEPABIX METAJLIOB.
3aBUCHUMOCTh
CONPOTUBIICHUS
METAJIJIOB OT
TeMIIePaTypHI.
CBepXITpoBOJIUMOCTh

89

Pemenue 3amau Ha
MIPOBOJIMMOCTD
METAJIJIOB

90

DIIEKTPUUYECKUI TOK B



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

Bakyyme. CBoiicTBa
OJICKTPOHHBIX ITYYKOB

91

[MomympoBOIHUKH, UX
coOCTBEHHAsA U
MpUMeCHas
MIPOBOAMMOCT.
CaoiicTBa p—n-
nepexoa.
[TomynpoBOTHUKOBBIE
puOOpbI

bu6nmmorexa LIOK
https://m.edsoo.ru/ffOc84ae

92

DIIEKTPUUIECKHUI TOK B
pacTBopax u
pacruiaBax
ANEKTPOJIUTOB.
DNEeKTPOUTHYECKAs
JMCCOIIMALIHSI.
DnexTponaun3

but6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

93

Pemenue 3agau Ha
MIPUMEHEHHUE 3aKOHA
®dapanes

https://m.edsoo.ru/ff0c82ba

94

DIIEKTPUUYECKUI TOK B
rasax.
CaMOCTOSTETbHBIA 1
HECaMOCTOSTEIbHBIN
paspsa. MoiHus.
IIna3zma

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

95

DJIEKTpUYECKue
puOOpkI U
YCTPOMCTBA U UX
MPaKTUYECKOE
MIPUMEHEHHE.
[IpaBuna TeXHUKH
0e30MacHOCTH

bubmuorexa [IOK
https://m.edsoo.ru/ffOc86fc

96

Oo6o06maromuit ypox
«OIEKTPOAMHAMHKAY»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

97

3ader 1o Teme
"DIIeKTpOIMHAMUKA.
DIIEKTPUUYECKHUI TOK B
pa3IuYHbIX cpenax”

98

KonTponbHas padora
10 TEME
"DIIeKTpOMHAMUKA.

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c8c56



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

Toxk B pa3Iu4yHBIX

cpemax"
Pe3epBHblii ypoxk.
99 O6o§mafom}11/1pﬁ YPOK 1 Bubmiorexa ITOK
1o teman 10 kiacea https://m.edsoo.ru/ffOc8f6c
100 PesepBHBIi ypOK.
101 PesepBHbIil ypok
102 PesepBHbIit ypok
OBILIEE KOJIMYECTBO 102

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Jlata DJIeKTPOHHbBIE
N KoanuecTBo SR— undpoBbIe
Tema ypoka 4acos p
n/n o0pa3oBaTe/bHbIE
pecypchl
[man | ®akt
[TocTosiHHBIE MAarHUTHI U
HUX B3aUMOJECHCTBHUE.
MarnutHoe nose. Bextop 1 bubnunoreka [IOK
MAarHuTHOM UHIYKIIUH. https://m.edsoo.ru/ff0c9778
JIvHMU MarHuTHOM
WHIYKIUU
MaruurtHoe noJje
MPOBOJIHUKA C TOKOM.
Ombir Dperena 1 bubmuorexa [IOK
B s https://m.edsoo.ru/ffOc98fe
3aUMO/ICUCTBHE
MIPOBOJHUKOB C TOKOM
Jlaboparopnas pabota
bubnmoreka [JOK
«/3yyeHne MarHuTHOIO 1 1
https://m.edsoo.ru/ff0c98fe
MOJISI KATYIIKK C TOKOM)
JleiicTBHEe MarHUTHOTO BuG OK
noImoTeKa
TOJIS1 HAa MPOBOJHUK C 1 1
C Ang https://m.edsoo.ru/ff0c9acO
tokoM. Cuna Amrmepa.
Pemienue 3a1au Ha
NIPUMEHEHNE 3aKOHA 1 https://m.edsoo.ru/ff0c9ac0
Amnepa
JlaboparopHnas paboTa
"UccaenoBaHue OeHCTBUS 1
MOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKoM"
JlelicTBE MarHUTHOTO
MOJISI HA JIBHIKYIILYIOCS
bubmuorexa [IOK
3apsHKEHHYIO YaCTHUILY. 1 1
C B Pac https://m.edsoo.ru/ff0c9df4
una Jlopenna. Pabora
cuiibl JIopeHia
Pewenue 3aga4 Ha pacuer Eub 10K
noIMoTEKA
CUJIbI AMITEpa U CUJIbI 1
7 https://m.edsoo.ru/ff0c9df4
OpEeHILIa
DIIeKTpOMarHuTHas 1 bubnmnoreka [JOK

nHaykuus. [1oTok BekTopa

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

MarHUTHOM MHJTYKITHH.
OJ1C unaykuu. 3aKoH
AIIEKTPOMATrHUTHOM
uHnykiuu Papanies

10

JlaGopaTtopHnas pabota
«HccnenoBanue sSBICHUS
AIIEKTPOMATrHUTHOM
WHIYKIIAN»

11

Penrenue 3aga4d Ha 3aK0H
®dapanes

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

12

NHnykTuBHOCTB. SIBIICHUE
camonHaykuu. DJ1C
CaMOMHAYKIIUU. DHEPTUS
MarHUTHOTO TI0JIA
KaTYIIKA C TOKOM.
DIEeKTPOMarHuTHOE 110J1e

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

13

Pemenue 3amau mo teme
"SBneHre caMOUHYKIUKU"

https://m.edsoo.ru/ff0ca600

14

TexHuueckue ycTpoicTaa
U UX PUMEHEHHE:
MOCTOSIHHBIE MATHUTHI,
3JIE€KTPOMAarHMThI,
3JEKTPOABUTATENb,
YCKOPUTENH
AJI€MEHTapPHBIX YACTHII,
WHAYKIIMOHHAS T1€Yhb

15

O6o0marommii ypok
«MaruuTHOE moJe.
DJIeKTpOMarHuTHas
UHAYKIIHS

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcab82

16

3aueT o TeMe
"MarauTHoe 1oJIe.
DNeKTpOMarHuTHas

UHIYKIUsA"

17

KoHTponbHas paboTta mo
TeMe «MarauTHoe noJie.
DNeKTpOMarHuTHas

VHIYKLSD)

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

18

CB00OOHBIE
MeXaHUYECKUe KoJIeOaHusl.
I"apmonunueckue
KoyieOaHus. YpaBHEHUE

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



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

rapMOHHYECKHX
koneOanuii. [IpeBpaienue
SHEPTUn

19

JlabopaTtopHnas pabota
«HccnenoBanue
3aBUCHUMOCTH TIEPHO/Ia
MaJbIX KoJeOaHuii rpy3a
Ha HUTHU OT JUIMHBI HUTU U
MacChl Ipy3a»

20

Pemenne 3amau mo teme
"CBo0Oo1HBIE
MeXaHUYECKHUE
Kosebanus"

https://m.edsoo.ru/ffOcaf06

21

KonebaTenbHbIN KOHTYP.
CBo0OoIHBIE
AIIEKTPOMATrHUTHBIC
KoJIeOaHMS B HJI€aIbBHOM
KOJIe0aTeIbHOM KOHTYpE.
AHanorust MeXmy
MEXaHUYECKHUMU U
AJIEKTPOMATHUTHBIMH
KOJIEOAHUSIMH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cb820

22

®opmyna Tomcona. 3aKoH
COXpaHCHUA DHCPIruu B
UJeaIbHOM
KoJie0aTeIbHOM KOHTYpE

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

23

Pemenue 3anau Ha
pUMEHEeHHE (HOPMYJIIbI
Tomcona

https://m.edsoo.ru/ffOcb9c4

24

IIpencraBnenue o
3aTyXaroIuX KoJeOaHHsX.
BeiHyX1eHHBIE
MeXaHU4YeCKHue KoneOaHusl.
Pe3onanc. BeinykaeHHBIE
AIIEKTPOMAarHUTHBIE
Kosie0aHus

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

25

[IepeMeHHBIH TOK.
CunycouaaibHbIN
MEPEMEHHBIN TOK.
MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JICMCTBYIOLIEE 3HAUECHUE

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



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

CHJIBI TOKA U HAIIPSAXKCHHUA

26

Pewenue 3agau mo reme
"IlepemeHHBI TOK"

https://m.edsoo.ru/ffOcbd34

27

Tpanchopmatop.
[TpousBoacTBoO, nepegaya
U otpebieHue
AIIEKTPUYECKOHN SHEPrUun

28

VYerpoiicTBo u
MPAKTHYECKOE
MpUMEHEHUE
AIEKTPUUECKOTO 3BOHKA,
reHepaTopa NepeMeHHOT 0
TOKa, TUHUH
3JeKTponepeaay

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

29

OKOJIOTUYECKUE PUCKU
IpY IPOU3BOJICTBE
3JIEKTPOIHEPTUH.
KynpTypa ncnonbs3zoBanus
DIIEKTPOIHEPTHUHU B
[IOBCEJHEBHOM KU3HU

30

MexaHnueckre BOJIHBI,
YCIIOBHUS
pacrpocTpaHeHHs.
[Tepuon. Cxopoctb
pacipoCTpaHeHus U JTHHA
BOJIHBL. [loniepeyunbie u
TIPOJIOJIbHBIC BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcca54

31

3ByK. CKOpOCTH 3BYKA.
I'poMkocTs 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

bubmuorexa [IOK
https://m.edsoo.ru/ffOcccOc

32

Penrenne 3agad mo reMme
"MexaHn4eCcKue BOJIHEL.
3ByK"

https://m.edsoo.ru/ffOcccOc

33

ONeKTpOMarHuTHbIE
BOJIHBI, X CBOMCTBA U
ckopocTtsb. [Ilkana
AIIEKTPOMAarHUTHBIX BOJIH

bubmunorexa [IOK
https://m.edsoo.ru/ffOccfe0

34

[IpuHIMITBI paIUOCBA3U U
TenesuaeHus. Pa3Butue
CPEACTB CBSI3H.
Pangnosoxkanus



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

35

Penrenue 3agad mo
TeMe" DJIeKTpOMarHuTHbIE
BOJIHBI"

https://m.edsoo.ru/ffOcc6f8

36

3aueT o TeMe
"Konebanus v BOIHBI"

37

KonTtponsnas pabora
«Konebanus v BoIHB

38

[IpsimonuHeitHoe
pacrpocTpaHEHHE CBETA B
OJHOPOJHOM Cpefe.
To4euyHbIi HCTOYHUK
ceera. JIyd csera

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

39

Penrenue 3agau.

https://m.edsoo.ru/ff0cd350

40

OTtpakeHue cBeTa. 3aKOHBI
OTpaXKCHUs CBETA.
ITocTtpoenue
M300paKeHHi B IJIOCKOM
3epkaie

bubmuorexa [IOK
https://m.edsoo.ru/ffOcd4e0

41

[Ipenomnenue ceera.
[TonHoe BHyTpeHHEE
orpaxxenue. [IpenenpHbiin
yTOJI IIOJIHOTO
BHYTPEHHETO OTPaKEHUS

bubmuorexa [IOK
https://m.edsoo.ru/ffOcd7{6

42

Pemenue 3amay Ha
MPUMEHEHNE 3aKOHOB
OTpaXeHUS U
MIPEJIOMJIEHHUS CBETa

43

Jlaboparopnas pabota
«M3mepenue nokazarens
NPETOMJICHHUS CTEKIIa

bubmuorexa [IOK
https://m.edsoo.ru/ffOcd67a

44

JInn3sl. [loctpoenune
n300pakeHNi B JIMH3E.
®opmyiia TOHKOH! JTUH3BI.
YBenu4yeHue JIMH3bI

https://m.edsoo.ru/ffOcddl1e

45

JlaGopaTtopHnas pabota
«HccnenoBanue CBOMCTB
MU300paKEHUH B TUH3AX)

46

Pemenue 3amau Ha
MOCTPOEHUE N300paKCHHI
B JIMH3aX

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

47

Pemenue 3a1au Ha



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

npuMeHeHue GopmyIibr
TOHKOM JIMH3BI

48

Hucniepcusi cBera.
CI10KHBII cocTaB O€JI0ro
cBera. LIBer.

https://m.edsoo.ru/ffOced22

49

JlaboparopHnas pabota
"Habmronenue aucnepcun
ceera"

50

HNuTtepdepennus ceTa.
Judpakuus ceera.
JudpakumonHas pemérka

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

51

Peurenue 3amau mmo teme
"UnTtepdepenuus u
nudpakmus"

https://m.edsoo.ru/ffOced22

52

IToriepedyHOCTH CBETOBBIX
BosH. [lonspuzanus ceeta

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcf02e

53

Ontuyeckne mpuooOpsI U
YCTPOMCTBA U YCIIOBUS UX
0e301acHOro NPUMEHEHUs

54

55

Pemenue 3agau no reme
"Ontuka"

3auer o TeMme "OnTuka"

https://m.edsoo.ru/ffOcf02e

56

KonTtponsHas padoTta mo
teme "OnTuka"

57

['paHuIbl IPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH.
IToctynaTel cnennaibHOM
TEOPUH OTHOCUTEIBHOCTH

bu6nuorexa LIOK
https://m.edsoo.ru/ff0cf862

58

OTHOCUTETBHOCTH
OJTHOBPEMEHHOCTH.
3ameIeHre BpEMEHU U
COKpAIIICHHUE JITTHHBI

bubnuorexa [IOK
https://m.edsoo.ru/ffOcfa42

59

Pemenune 3amau.

https://m.edsoo.ru/ffOcfa42

60

61

DHEprust U UMITYJIbC

pCHﬂTHBHCTCKOﬁ HJaCTHUIIbI.

CBs13bp Macchl ¢ IHEprueu
Y UMITYJIbCOM. DHEPIHUs
HOKOSI

Perenue 3agay mo teme
"OcHoBer CTO"

bubmuorexa [IOK
https://m.edsoo.ru/ffOcfc68

https://m.edsoo.ru/ffOcfc68

62

CamMocTosTenbHas pa60Ta



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

«OCHOBEI cIIelIMaIbHON
TEOPUH
OTHOCHUTEIBHOCTHY

63

®otonsl. Dopmyna
[Inanka. DHeprus u
UMITYIIBC (POTOHA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6

64

Pemenue 3aau Ha
npuUMeHeHHe (HOPMYIIbI
IImanka

https://m.edsoo.ru/ffOcfel6

65

OTtkpbiTHE U
UCCIIeIOBaHKE
dororddexra. OnbiTh A.
I'. CroneroBa

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcffc4

66

3akonsl Gororddexra.
VYpaBHeHue DiHIITEHA
i potoaddexra.
«KpacHas rpanuma»
doTtorpdexra

bubmuorexa [IOK
https://m.edsoo.ru/ff0d015e

67

Pemenue 3agaq Ha
MIPUMEHEHNE 3aKOHOB
doroapdexra

https://m.edsoo.ru/ff0d015e

68

JaBnenue cBera. OMBITHI
I1. H. JleGenena.
XuMHUYECKOE JeUCTBUE
CBeTa

bubmuorexa [IOK
https://m.edsoo.ru/ff0d04a6

69

TexHuueckue ycTpoiicTsa
Y TIPAKTUYECKOE
MIPUMCHCHHE:

(b oTORIIEMEHT,
dboTomaTuuK, COTHEUHAS
OaTapest, CBETOINO/

70

Pemrenue 3agad nmo reme
«DeMeHTBI KBAHTOBOM
OITHKW)

bubmnorexa [IOK
https://m.edsoo.ru/ff0d0302

71

KoHTponbHas paboTta mo
Teme "DIIEMEHTHI
KBAHTOBOU ONTUKA"

72

Monenb atoma ToMcoHa.
OmnbiTel Pe3epdopaa mo
pPacCesTHUIO O-4aCTHII.
[Inanerapnas Moaenb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

aToMa

73

[Toctynater bopa

bubmuorexa [IOK
https://m.edsoo.ru/ff0d0afa

74

N3nyueHue u noraoumeHue
(OTOHOB TPHU TIEPEXOIE
aToma C OJTHOTO YPOBHS
SHEPIUM Ha Ipyrou. Buusl
CIIEKTPOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

75

Penrenne 3agaq Ha
MIPUMEHEHHUE TTOCTYIaTOB
bopa

https://m.edsoo.ru/ff0d0afa

76

BonHoBele cBOMCTBA
yacTull. BoJIHEI e
bpoiina. KopnyckyssipHo-
BOJIHOBOM JyaJIu3M.
CrHoHTaHHOE U
BBIHYKJICHHOE U3JyYeHHE

bubmuorexa [IOK
https://m.edsoo.ru/ff0d0ca8

77

OTKpbITHE
pPagroakTUBHOCTH. OIBITHI
Pesepdopna o
OTIpeIeICHUIO COCTaBa
PalnOaKTUBHOTO
U3JTy4YCHUS

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

78

CaoiictBa anbda-, 6era-,
ramMmma-u3JIy4eHHUs.
Brnusuue
pPaJIMOaKTUBHOCTH Ha
JKUBBIC OpTraHU3MBbI

https://m.edsoo.ru/ff0d0fd2

79

Pemenne 3amau

https://m.edsoo.ru/ff0d0fd2

80

OTKpbITHE TPOTOHA U
HelTpoHa. M30TombI.
Anbda-pacmna.
DJIEeKTPOHHBIN 1
HO3UTPOHHBIN OeTa-
pacnaz. ['amma-uznyyenue

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d1162

81

Penrenue 3agaq Ha
MIPUMEHEHUE TTPABUIT
CMCIICHUS

https://m.edsoo.ru/ff0d1162

82

DHeprus CBSI3U HyKJIOHOB
B sAJipe. SIaepHble peaklyH.
S nepHbIil peakTop.

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



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
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https://m.edsoo.ru/ff0d1356

[TpoGaembl, epCIIeKTUBEI,
HKOJIOTMYECKHUE aCIIEKTHI
AJIEPHOMN YHEPrEeTUKU

83

Pemenne 3aaa4 Ha pacycT
OHCPIur CBA3HU

https://m.edsoo.ru/ff0d1356

84

3auer no Teme
"KBanToBas ¢puznka"

85

KontposbHas pabora o
teme "KBaHTOBas puzuka"

86

DJIeMEHTapHbIE YaCTUIIBI.
OTKpBITHE TO3UTPOHA.
MeTtop1 HaOIIOIEHUS U
perucTpaiuu
3JI€MEHTAPHBIX YaCTHUL.
Kpyrusiii cron
«DyHIaMEHTAJIbHbBIE
B3aUMO/ICHCTBUSI.
EnunctBo duszndeckoit
KapTUHBI MUPa»

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d0e38

87

Bun 3B€3aHOr0 HebA.
CozBes3aus, sspkue 3BE3/1bl,
IUTAHETHI, UX BUAMMOE
JBIKEHHE.

88

Conneunas cucremMa

89

Comnue. ConHeynas
aKTUBHOCTH. VICTOUHHK
sHeprun CoyHIA U 3BE3]T

90

3BE3bI, NX OCHOBHEIE
XapaKTePUCTUKU. 3BE3IbI
TJIaBHOM
MOCJIENOBATENLHOCTH.
BnytpenHnee ctpoeHue
3B&3/1. COBpeMEHHbIE
MpeACTaBICHUS O
MIPOUCXOXKICHUH U
spoaronun CoJiHIa U
3BE3]T

91

Mnuneynsiii [Iyre — Hama
I'anaktuka. Ilomoxxenue u
nemxenne CoJHIa B
I'amakTuke. I"'amakTukw.
Yépuble ObIPHI B sApax



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

TaJJaKTHK

92

Bcenennas. Pazoeranue
rajakTuk. Teopus
Bosnbioro B3pbiBa.
PenukToBoe n3inyyeHue.
MeraranakTuka

93

Hepemennsie npo0iaembl
ACTPOHOMHHU

94

Hepemennsie mpoOaeMbl
ACTPOHOMHH

95

Kontponsnas pabora
«DNIEMEHTBI aCTPOHOMHH
1 acTpoPU3UKM»

96

O606maromuii ypok. Poib
($U3UKK ¥ aCTPOHOMUH B
SKOHOMHUYECKOH,
TE€XHOJOTUYECKOM,
COLIMAJILHON M dTUYECKOU
cthepax AesITeTLHOCTH
YeJI0BeKa

97

O6o6mmaromuii ypok. Poib
1 MECTO (PU3HKHU U
ACTPOHOMHH B
COBPEMEHHOHN Hay4YHOUI
KapTHUHE MUpa

98

O606maromuii ypok. Poib
(bU3HYEeCKOi TEOpUH B
dbopmupoBaHUU
IIPEACTaBICHUN O
buznyeckoil kapTuHe
Mupa

99

O6o06maromumii ypox.
Mecto dpuzmaeckoit
KapTHHBI MUpa B 0011IEM
psIIy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O IPUPOJIE

100

PesepBHBIi1 ypOK.
MarsuTHoe ToJe.
DJIeKTpOMarHuTHas
WHITYKITUS




101 OCHOBBI ceUaILHOMN
TEOPUH OTHOCUTEIFHOCTHU

Pe3epBHblii ypok. OnTuka.

Pe3epHblii ypok.
KBanToBas ¢usuka.

102
DneMeHThl aCTPOHOMUU U

acTpopU3UKU

bubmuorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB 11O ITIPOTPAMME

102



https://m.edsoo.ru/ff0d1784
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