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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke ¢ yudéroM enepalibHON pabodeil MmporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro mnpeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peaAU3yIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydarommxcs 10-11 kiaccoB mpu
oOydeHHH UX (u3HMKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
OOy4eHHs, a TaKXKE YYUTHIBAET HEOOXOAMMOCTb pEaM3ali MEKIPEAMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEeHHs] (PM3HKM HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, TNIAHUPYEMbBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HMKU: JTUYHOCTHBIE,
MeTarpeJIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00yUYEHUS;

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

®du3rka Kak Hayka o HauOolsiee OOIMX 3aKOHAX MPHUPOIbI, BHICTYIAs B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyxkaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir w actpoHomued. Mcmonb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenNeNiseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIyYeHHUs HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JIPYTHUX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIAJ B (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydYarommxcs, B (OPMUPOBAHHE YMEHUN TPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS MPU BBHIMOJTHEHUN UMHU YU4E€OHBIX UCCIIEJOBAHUM.

B ocHOBy kypca (usuku Jjs ypOBHS CpeAHEro ooO1mero oOpa3oBaHUS
MOJIOKEH PA HUIel, KOTOphle MOXKHO paccMaTpuBaTh KaK MPUHIUIBI €T0
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUH C HEM KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUHM ¢ HEW MaTepuan Kypca (HU3HKU
oObenuHEH BOKPYr (Qusnueckux Teopuid. BemymuM B Kypce SBISICTCS
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeNoyiaraeT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTEHIMANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
bu3MKK ¢ pa3BUTHEM OOImeCTBa, a TakKkKe C MHPOBO33PECHUCCKUMH,
HPaABCTBEHHBIMU U IKOJIOTHUYECKUMU TTpOOIeMamu.

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

Hoes sxonocuzayuu peamusyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJlep KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM TpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke OO0CYX ICHUS
po6JieM paloOHAIBHOTO MPUPOIOTIOIH30BAHMS U HKOJIOTHYECKOM 0€30MacHOCTH.

CTepXKHEBBIMHU JJIEMEHTaMH Kypca (U3UKH Ha YpOBHE CPEAHETO OOIIero
oOpa3oBaHus SBISIOTCS (u3udeckue teopur (hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3NUECKON TEOPUHU, POJIU (PYH/IaMEHTAILHBIX 3aKOHOB H
NPUHITMIIOB B COBPEMEHHBIX  MPEACTABICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, JJII OIWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA W
MIPOIIECCOB).

CHUCTeMHO-eSITENbHOCTHBIN TIOJIX0/I B Kypce (U3UKU pPean3yeTcs MPEexkKIe
BCEr0 3a CUET OpraHU3allud IKCIEPUMEHTAIBHOU NESITEIbHOCTH O00YyYaroluXxcsl.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANILHBIX KPaTKOBPEMEHHBIX OKCICPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpBIE B IporpaMmMme 1o (pusnke oObeIMHEHBI B OOIIUHA CITMCOK YYCHHUYECKHUX
MpaKkTUYeCKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS H  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeILHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUSI U
ocHalleHus kabunera ¢Qusuku. Ilpu »s>TOM oOecreunBaercs OBJIAACHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MIPEIJIOKCHHBIX THITOTE3.

Bonbimoe BHUMaHWE yHOENSCTCS PEHICHUI0 PAcYETHBIX W KaYCCTBEHHBIX
3amad. [Ipy 3TOM M1 pacUETHBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJIaHHON (DU3UIECKON MOJIEITBIO, TTO3BOJISIOIINE IPUMEHSITh N3YUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HMHTErpUpys 3HaHUS W3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJaHUs HA
OOBsSICHEHHE TPOTEKaHUS (PU3MYECKUX SIBICHUW M TPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CIedYeHHI0 y4yeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3Y9aThCs B YCIOBHSX
IpPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIAa. B kaOuHeTre (QU3MKU TOKHO OBITH
HE00X0aMMOe J1labopaTopHOE OO0OpYIOBAaHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpamMme 1o (pU3HMKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
o0opyI0BaHHE.

JleMoHCcTpallMOHHOE  00Opy/0oBaHUE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U  OOECHeYMBaeT IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpaIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOIIECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUUYCCKUX TIPUMCHCHHH.

JlaGopatopHoe o00OpyIOBaHHE [JII YUYEHUYECKHX MPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OECTIEUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydamomwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPY/IOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUS] PU3UKHU B 0011eM 00pa30BaHUU SIBJISTFOTCS:

e (opmupoBanue wHHTEpeca M CTpEMJICHUS OOYYaIOIIMXCA K HAyYHOMY
W3YUYCHUIO TPUPOJIBI, Pa3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (POopMUpOBaHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara HW3YYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopMmupoBaHHE YMEHUU OOBSICHITH SBICHUS C HCIOJH30BAHHEM
bu3NYeCKUX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e (opmMupoBanue mpencTaBIeHUNA O PONMM (PUBUKHU IS PA3BUTHUS IPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTrxeHrne STUX Ienei 00ecreunBaeTCsl pelieHrneM CIeIyIONNX 3a1ad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHus:



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

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

e OCBOCHHE CMOCOOOB peUICHHs pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3a1ay, MOAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4H;

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

e OBJIAJICHUE METOJIaMH CAMOCTOSITETFHOTO IUTAHUPOBAHUS U TPOBEIACHHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMAaINH,
OIIpe/IeNIEHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

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

Ha wu3ydenne ¢usuku (06a30BbI ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanus orBojauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZel0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMmme mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHUECKUX paboT SIBISETCS PEKOMEHOBAaHHBIM, YYHUTEIh JeaeT BBIOOD
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

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

MonenupoBanue (u3NYECKUX SIBJICHUM M mporeccoB. HayuHble TMIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

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

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcu€ra. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHni U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuueitHoe  aBrkeHue. JIBMKEHME  MaTepualbHOM TOYKM  TIO
OKPY>KHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopoctk. [lepuon u wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIZIOB, IIETTHBIC U PEMEHHBIC Mepelayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALINS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBUKEHUS.

[IpeoOpazoBanue IBUIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

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

HaOmronenne ABWKEHHS Teja, OPOILICHHOTO TOJ YIjoM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpasneHnue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHre COOTHOLIEHUS MEXAY MYTSAMH, NPOUACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyenue nBUKEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHbBIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. KosdduiumenT tpenus.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO TeNa.

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

TexHndeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akon HproToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JAehOpMaliui.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.



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

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILECHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

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

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

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

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

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

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIHATLHON SHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHMEM MEXaHWYECKOW AHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MogiekyasipHasi Gu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocrogvl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBIKECHUS U
B3aUMOJICMCTBUSL YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TE U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

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



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

TexHn4eckrue YCTPOWCTBA H TMPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OneIThl 10 MU PY3UN )KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAaHUE MEXMOJIEKYIISPHOTO
B3aUMO/ICHCTBUSI.

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

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHUE COCTOSHUS HJICAIBHOIO Tas3a,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Onpenenenne Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HW3MEPEHHMU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MApaAMETPAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

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

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

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

TemnoBble  MamuHbl.  [IpuHOUMNBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi »HEpPrUM B TEIUIOBBIX MaminHax. KoadduimeHt mnone3Horo
nevictBusl TemioBoid mamuHbl. [{ukn KapHo u ero kos>pduumMeHT MOJIE3HOTO
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHTUIIUMOHED.

Jlemoncmpayuu

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

N3meHeHue BHYTpEeHHEH SHEpruu (TeMIepaTyphbl) Teia Ipu Terionepeaaye.

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

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aecpecamnvie cocmoanusn eeujecmea. @azosvie nepexoovl

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

TBépnoe Teno. Kpucramimueckue nu amop(ubsie Tena. AHA30TPONHS CBOWMCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

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

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUH.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBICHUS KPUCTATUIMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii akcnepumenm, nabopamopmvie pabomul

N3mepenre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Pa3znea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BUIAa JJIEKTPUYECKHUX
3apsanoB. [IpOBOJHUKH, AUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPAHEHHUS
AIIEKTPUYECKOTO 3apsija.
B3aumopeiictBue 3apsa0B. 3akoH KyioHa. ToueuHbli 3IEKTPUYECKU 3aps.
Onektpuyeckoe rmosne. Hampsok€HHOCTh  anekTpuueckoro noisid.  [IpuHuun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Moyel. JIMHNM HanpsyKEHHOCTU DJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocraruueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOOHMKM M JUDJNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
Jlvanexkrpryeckas MpOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOI,
AIIEKTPOMETP, dJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKMII IEUCTBUS 3JIEKTPOMETPA.

B3auMopericTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEI.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMDIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTHH, PACCTOSHUS MEXXAY HUMH U JUICKTPUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

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

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

Hanpspxkenune. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBHOE CONPOTHBIIEHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

Pabora amekTtpumyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA M BHYTPEHHEE CONMPOTUBJIECHHWE HCTOYHUKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 2JIeKTpudeckoi memnu. KopoTkoe 3aMbIkaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJLUIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTb.

DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOoBOIHUKMY. CobcTBeHHas U IIpUMECHAast IIPOBOJIMMOCTh
NOJIyIpoBOJHUKOB. CBoicTBa p—n-niepexoia. [lomynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIlaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.



DnekTpuyeckuidi ToK B ra3zax. CamMoCTOSTENbHBI M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [1nazma.

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

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HAIPSKEHUS.

3aBUCHUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >IEKTPOABWKYIIEH Ccuibl. KOpoTkoe 3amblKaHWE
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTE BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomwl

N3yyeHue cMenmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusza.

MexnpeaMeTHble CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH,
OMoN0THH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOJIIOACHHE, FIKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboa, rumnepOosna, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEIUIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, BJIEKTPOJUTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

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

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIIOIb30BAHHEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYyTU€), JBUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUalOB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, 3JIEKTPOHArPEBATEbHBIE puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. JiaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTtossnHble  MarauThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe 1mone. Bektop MarHUTHOM HWHAYKUMH. [IpuHUIMO Cynepno3uiuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHUNA MarHUTHOM
WHYKIIMH T0JISI TOCTOSSHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre NpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaITPaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
MHAYKIAK. OJIEKTPOABIKYIAs CWila HWHAYKIUM. 3aKOH AJIEKTPOMAarHUTHOM
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABMKYIIAs CHJIA HHAYKUAH B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIAsd CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIC
MAarHUThl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIECH CHIIBI MHIYKIHMH OT CKOPOCTH MU3MEHEHHS
MarHuTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pasznea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONE0AHUA

KonebarenbHas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonunyeckue konedanus. Ilepuon, vacrora, amrmumryaa u ¢asza KoyieOaHUM.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
koJiebanuii. [IpeBpaiiieHre HEPrun MpyU rapMOHUYECKUX KOJICOAHUSIX.

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

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHUHYyCOMJAIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOIO TOKa. AMIUIMTYIHO€ W JACHUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTHYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: DIIEKTPUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojIeOATeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHc mnpu MOCIENOBATENIBHOM COEAUHEHUU PE3UCTOPa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOpa.

Mopens TMHUYU AIEKTPONEPEaayuH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MNEpPeMEHHOrO0 TOKa B IENM W3 TOCJEA0BATEIBHO
COCIMHEHHBIX KOHJEHCATOPA, KaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 3,1eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTepdepenHius u uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKCHUE, MpeIoMJICHUE, MoJisspu3anus, audpaxuus,
unrepdepeniuss. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana >MeKTpOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLMTBI paguOCBsI3U U TeNeBUACHUS. Paninonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEeIbl.

TexHuyeckue yCTPOMCTBA M TMPAKTUUYECKOE TMPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

Hab6nronenune orpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

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



HccnenoBanne  CBOMCTB  AJEKTPOMATHUTHBIX  BOJIH: OTpaXKECHHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuxa

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

OtpakeHue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue n3o0paxkeHui B
IIJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHune. [IpenenpHbIl yroma IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LIBer.

CoOupatouie u pacceuBaromiue JuH3bl. ToHkas sumH3a. DOKycHOE
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeEJIWYEHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHblE HCTOUHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(PEpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOr€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcCIoBUE HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHHuecKue YyCTpONCTBa M MPAKTHUECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToannapar, NPOEKIMOHHBIN ammapaTr, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pacCIpOCTPAaHEHUE, OTPAKEHUE M MPEIOMIIEHUE CBETa.
OnTuyeckue mpruodopHkl.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanrie CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOITa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpakxium ceera.

HabGmronenre nucnepcuu cBera.

[TosryueHue CriekTpa ¢ MOMOILBIO TTPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopmvie pabomul



N3MepeHue nokaszaTess NpesioMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300pakKeHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

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

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAIlCHHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

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

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

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

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

Jasnenue ceeta. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuMK, CoTHEUHas OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3ddeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u morionieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YpPOBHSA JHEPruu Ha JApyroil. Bumbl
cneKkTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOIA.

BousiHoBeIE cBoOlicTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: CIEeKTPaIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa
paavoakTuBHOrO wu3ny4yeHus. CpoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
Binsinue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE NpOoTOHAa M HeWTpoHa. Hyknmonnas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30Tormsl.

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

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledexT macco! sapa.

Snepneie peakunu. [lenenue u cuHTE3 AIEP.

Anepnwiii peaktop. Tepmosinepusiid cunTe3. [Ipobnembl M HEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALUU AIEMEHTAPHbBIX YaCTHULI.

@dyHaMeHTalbHbIe B3auMOAeHCTBUA. EAMHCTBO PU3nyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa M NPAKTHUYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

HccnenoBanre TpekoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znea 8. JiemMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHs acTpoHOMUU. [IpukiagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&3mHoro neba. Co3Be3ams, sSpKue 3BE3MBI, IUIAHETHI, MX BHIMMOC
JIBIDKCHHE.

ComHeunas cucTema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHIA@ W 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpamMma «CHEKTpalbHBIM KjlacC —
CBETHUMOCTB». 3BE31BI TJIaBHOW ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIHbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEACTABIICHHS O MPOUCXOXKACHUU U 3Boiounu CoJHLIA U
3BE3]. DTaNbl )KU3HH 3BE3I.

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

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3z0eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEeHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPeIeNICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3nsa CEBEPHOro MOJyIIapUs U IPKHUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, manet, Maeunoro [lyTu.

Oo6o0maromniee NOBTOPEHUE

Ponb Qu3uku U acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MpEACTaBICHUN O (PuU3MUECKOM KapTUHE MHUpa, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a3oBoro ypoBHA B 11 kiacce ocymecTBisieTcs C
YYETOM COAEPKATEIbHBIX MEKIPEIMETHBIX CBA3CH C KypcaMu MaTE€MaTHKH,
OuonoTNn, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumores3a, (uznyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewIeHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIUMH, MPU3HAKU MOJ00MS TPEYyroJbHUKOB,
ompeiesIeHne UIONIAIU TIOCKUX GUryp u oobémMa Tel.

buonoeus: snextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeIbHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM IPUPOAE, NCUCTBUE
paananyy Ha )KUBbIE OPTraHU3MBbI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAsT CTPYKTypa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaus.



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

Texunonocus: NWHUAM DJEKTPOINEpeaady, TIE€HEPATOp MEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenue yuebHOro mnpenmera «®Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbII YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHUM, COOTBETCTBYIOIIHMX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Pealnu3ali OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00y4aroIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbLHON OPraHU3allnu;

YMEHHUE B3aMMOJEHCTBOBATH C COUUAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE pelIeHUS,
OPUECHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYHBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKJIKOUYAsl SCTETUKY HAyYHOTO TBOPYECTBA,
MpUCYIIETO (PU3nUecKoi HayKe;



5) Tpya0BOIro BOCIIUTAHMSI:

UHTEpPEC K Pa3IMYHbIM cdepaMm MnpodhecCHOHANbHONU AESTEIBHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynymei mpodecCuu 1 peaqTn30BhIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

c(hOpPMHPOBAHHOCTh JKOJOTHUECKOW KYJIBTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakTepa SKOJIOTMYECKUX MpodiieMm;

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

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

7) IEHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IIEHHOCTH HAy4YHOW [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISATH  MPOEKTHYID U HCCIEI0BATEIIbCKYIO
NeATEeTLHOCTh HHIUBUIYAIHHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS
ba3zoBble 1ornueckue aAefcTBu:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpPEENIATh 1eNIM JCSITENIbHOCTH, 3aJaBaTh MapaMmMeTpbl W KPUTEPUU HX
JIOCTHKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIHICHUS MPOOJEeMbl ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaTbHBIX ¥ HEMAaTePUATBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eMCTBUA:
BJIAJ€Th HAyYHOW TEPMUHOJOTUEH, KIIIOUEBBIMH TOHSITHUSMU M METOJAMHU
(bu3nYeCKON HAYKH;



BJIAJIETh HaBBIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHusl 3ajiay (U3MYECKOTO COJEepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpHIpETallui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYallMsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MPOEKTOB B 00J1acTu (pU3MKH;

BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEeIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHaJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUIeHHs 3ajauyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

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

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

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

CTaBUTH NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE aIbTepHATUBHBIEC PEILICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMU MOJy4YeHUs] UHPOpManuu (U3HUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3allMI0 U HWHTEPIPETAlNI0 MHPOPMAUMU pPa3IMYHBIX BHIOB U (opm
IpeJICTaBICHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMM B pElIEHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3alad ¢ CcoOMoAcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TMUTHEHBI, pecypcocOepexeHHsl, TMPaBOBBIX W  JTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX aHUS B Pa3IUYHbIX (opMarax c
yu€TOM Ha3zHayeHHsI HTHPOPMAIIUH U LEIEBOU ayAUTOPHUH, BHIOMPAs ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3allUu.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUS:
OCYILECTBIIAThH OOIICHNUE HA YpOKaxX (PU3MKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIMKTHI;



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

MIOHMMATh U HCHOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOW M WHAWBUIYAIBHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh I1€JIM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBIISITh IUIAH JCHCTBU,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJOr0 yYaCTHUKA KOMAaHIbl B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

[pe/uiaraTtb HOBBIE NIPOEKTHI, OLEHWBAaTh HIEU C TIO3ULUUNA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3IMYHBIX
CUTYalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIAacTH
(GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS MPAKTUYECKOW pabOThl ¢ yUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

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

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBaHUM;

UCIIOJIB30BaTh MPHUEMBI Pe(IIEKCUU VISl OLIEHKH CUTYallH, BHIOOpA BEPHOTO
pelieHus;



YMETh OLICHUBaTh PHUCKM U CBOECBPEMEHHO MPUHUMATH PEIICHUA IO HX
CHUIKECHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX MpPU aHAJIN3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

MPUHUMATh ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTBl JPYTUX MpPH aHAIM3E pEe3yJIbTATOB
JIESITCIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpouecce nOCTHKEHUSA JIMYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPAMMBI
no (QuU3MKEe i1 ypOBHS cpeaHero oOmero oOpa3oBaHusS y 0O0yJaronuxcs
COBEPIICHCTBYETCSA AMOLIMOHAJILHBIN WHTEJIJICKT, MPEAIOIaratommn
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMs, BKIIOYAIOIIETO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHOW SMOILIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0e;

CaMOPETyJIMPOBAHUS, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTh aJalTHPOBAaThCI K
AMOIMOHAJILHBIM U3MEHEHUSM U MIPOSIBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHKECHUIO LEIU U
yCIIEXY, ONTHMHU3M, WHUIIMATUBHOCTb, YMEHHE JECHCTBOBATH MCXOJS M3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CITOCOOHOCTh MOHUMATh SYMOIIMOHATLHOE COCTOSHUE
JIPYTUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHIO U COINEPEIKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIICHUS
C IPYTUMHU JIFOJIbMH, 3a00TUTHCSI, MPOSBIISITH HHTEPEC U pa3peniaTh KOH(MIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kJjiacce NpeaMeTHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax Pojib U MecTo (UMK B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, MHEPIMaIbHAs CUCTeMa OTCUYETa, aOCOMIOTHO TBEPOE TEIIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU pelIeHnn PU3NIeCcKux 3ajad;

pacrno3HaBaTh (pu3MUECKHUe SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEILIECTBA U



ANEKTPOAUHAMUKU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSAMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, IABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumMojiecTeue Ten, Auddys3us, OPOYHOBCKOE IBWKEHHE, CTPOEHUE KUIKOCTEH
U TBEPBIX TEJ, U3MEHEHNE 00bEMa TEIl IPU HArpeBaHUU (OXJIAXKICHUH ), TEIIJIOBOE
pPaBHOBECHE, MCHApPEHUE, KOHJCHCAlWs, IUIABJIICHUE, KPUCTAJUIM3ALNs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JTaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY [apaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCaXx,
AIEKTPU3ALMSA TEJ, B3AUMOJICUCTBUE 3aPs/IOB;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTECHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHUYecKass MOIIHOCTh; IMPU OINHUCAHUM TMPABUIBLHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHMS M €IUHUIIBI,
HaxXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUHMHY C APYTUMU
BEJINYNHAMU;

OMMUCHIBATh HM3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Yysl (DU3UYECKHE BEJIMYMHBL: JABJICHUE Trasza, TeMIleparypa, CpeaHss
KMHETUYECKasi PHEPrysi XaOTHUYECKOTO JBIKCHUS MOJICKYJI, CpeAHEKBapaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMONEe3HOTO JEWUCTBHUS TEIUIOBOTO JIBUTATENsl; TPU OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0003Ha4YeHUsT W E€IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIC AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJICHUS (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUYMHBI: AICKTPUUECCKUUN 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MMOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOIb3yEeMbIX
BEJIMUMH, UX OOO3HAYEHMS] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JTAHHYI0 (PM3UYECKYIO BEJIUYHUHY C APYTUMH BEIMUYUHAMH,

aHAM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUupHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS MMITYJIbCa,
MPUHINN CYNEPHO3UIIUA CHUJI, TPUHIUMIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYIO0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIFOTHOUM TeMmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pasnuyarh CIOBECHYIO
GbOopMyJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHE W YCIOBHUS (TpaHUIIbI,
001acTH) MPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE TMPUHIMIBI JACHCTBUS MAalllMH, NOPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCJIOBHUS MX 0O€30MacHOr0 HCIOJIb30BaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMIOJHATh AKCHEPUMEHTHI IO HCCICAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBarh MpodlieMy/3amadyy M TUIOTE3y Y4YE€OHOTO JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bOopMyIHpPOBATh BHIBOIBI,

OCYULIECTBJISATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOIb30BaTh HW3BECTHHIC
METO/IbI OLICHKHU NOTPEIIHOCTEN U3MEPEHN;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (PU3NYECKUMHU  BEJIUYUMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(UKCUpOBAaTh pE3yNbTaThl IMOJTYYEHHOW 3aBUCHUMOCTH (DU3MUYECKUX BEJIMYMH B
BUJIe Ta0OnuIl U rpauMKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM HCCIEOBAHMS,

co0ro1aTh npaBuia 0€30MacHOTrO TpyJa MpHU IMPOBEACHUHM HCCIIEJOBAHUN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
NEATEIbHOCTH C HMCIOJIb30BAHHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemiath pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJEINbIO,
UCIOJIB3YS (PU3MUECKHUE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOAUMbIE NJisi €€ PElIeHUs, TPOBOAUTh PacUYEThl M OLICHUBATh PEaJIbHOCTb
MOJIy4YeHHOTO 3HaUeHUs (PU3NUECKOUN BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HA M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCIIOJI30BaTh  MpPU  PEIIEHWH  Y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU JIJISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPENICTABJICHUS YUCOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATh MOJIydaeMyto HH(POPMAILIUIO;

MPUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MUpPa, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUS 30POBbS U COOJIIOICHUS] HOPM 3KOJOTUYECKOIrO
TOBEJICHUS B OKPYKAIOLIEH Cpele;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3JIUYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYNIBL, PAUMOHAIBHO pacHpelensTh OO0SI3aHHOCTH WU
IJIAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOJIEMBI.

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

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTBHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN 3JIEKTPUUYECKUI 3aps, Jyd CBETa, TOUECUYHBI HCTOYHUK CBETA, sIEpHAas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU pelIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (pU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMMKN U KBAHTOBOW (PMBUKH: AJEKTpUUYECKasi IPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEHWCTBHME MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPAXKEHHUE, NPETOMIICHHE,
uHTepdepeHus, audpakuus U TOJAApU3aAlMsA  CBETa, JHUCIEPCUsl  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBeTOBOE HAaBICHUE, BOSHUKHOBECHUE
JUHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaOaKTUBHOCTH;

OINKCHIBaTh M3YYECHHbIE CBOMCTBA BELIECTBA (AJIIEKTPUUECKUE, MArHUTHBIC,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOAMMOCTb  pA3JIMYHBIX  Cpel) W
AIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), UCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsill, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COINPOTHUBIIEHUE, PA3HOCTh MOTEHLIMAJIOB, AJEKTPOABIIKYILAs cuia, paboTa TOKa,
WHAYKUUS MarHATHOTO MoJjs, cuiaa Awmmepa, cuia JlopeHua, MHIAYKTUBHOCTh
KATyIIK{, 3HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOTO IOJIE€H, MEPHOJ M 4YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsj W CUjla TOKa B Mpolecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUH, (OKYCHOE pacCTOSTHUE U
ONTUYECKasl cuja JMH3bI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATH (PUIMUECKUIA
CMBICJ HCIOJIb3YEMbIX BEJIUYMH, UX OOO3HAYeHUS M EIUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIMYMHY C JAPYTHUMHU
BEJIMYMHAMU;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBJICHUS M MPOIECChl, HUCIHOJIb3YS
buznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H



4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYI0 (PU3WYECKYI0 BEIMYMHY C JPYTMMH BEITUYUHAMH,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBE: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsja, 3aKOH COXPAHEHUsI MacCOBOr0 4HMCIa, MOCTyJaThl bopa,
3aKOH PAaJIMOAKTUBHOTO pacnaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTEeMAaTHU4YEeCKOE BBIPAXXEHHE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIISITH HAMIPaBJICHUE BEKTOPA WHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, CUJIbI AmIiepa u cuibl JlopeHna;

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath mpobiieMy/3agady M TUIOTE3y Yy4eOHOro AKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJIb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATH YCTAHOBKY, (PHUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHMUS;

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

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



HEOoOXOuMbIe [UIsl €€ pEelIeHUs, NMPOBOJUTh PAcu€Thl U OLIEHHWBATH PEAIBHOCTH
HOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

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

UCIONB30BaTh  MpPU  pPEIIEHUH  y4uyeOHBIX  3aJady  COBpPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTAaBJICHUs yueOHOW W HAYYHO-TIOMYJISIpHON MHGOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

OOBSICHATh TPHUHLMIIBI JCHCTBUS MAallWH, NPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
Ui obecrieyeHus: 0€30MacCHOCTU MPU OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paGoTaThb B TIpyHme C BBHINOJIHEHHUEM pAa3JIMYHBIX COLHUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLUOHAIBHO paCHpelesTh O0OS3aHHOCTU U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSL
1.1 ®u3uKa U METOJbl HAYYHOT'O TTO3HAHUS 2 bubmmorera [JOK
' AP A https:/m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurevaraica . https://m.edsoo.ru/7f41bf72
29 Tunavmka 7 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps:/m.cdsoo.ru/Tf4 172
Hroro no pazgeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmnoreka [JOK
’ TEOpHU https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
. OCHOBEI TepMOIHANITKH 0 https:/m.edsoo.ru/7f41bf72
33 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK
’ ®da30Bble IEPEXOBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Paznea 4. JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIM 31eKTpUYeCcKUil TOK. TOKHU B 12 bubmumorexa [IOK
' pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOIUMHAMUKA
11 MarnuTtHOoe noje. JIeKTpOMarHuTHast 1 1 3 bubnunoreka [JOK
) WHIAYKLIUSA https://m.edsoo.ru/7f41¢c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHu4eCcKHUe U JIEKTPOMarHuTHbIE 9 | bubnuorexa [JOK
’ KoJieOaHus https://m.edsoo.ru/7f41c97¢
9 MexaHnyecKue U 3J1€KTPOMArHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frrKa https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CTICTIHATBHOM TEOPHH 4 1 bubnmoreka [JOK
' OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 C) i 6
FICMCHTET KBAHTOBOH OITHIH https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue atoma 4 bubnmoreka [JOK




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

4.3

ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPUIUKU 7 bubmmorexa LHOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o061maroniee MOBTOpPEHUE 4 ngg;ifj;gﬁﬁmlcwc
Htoro no pazneny 4
PesepsHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtposbusie | IIpakrnyeckue
n/n Bceero u3yyeHusi  oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
®du3uka — HayKa 0 IPUPOJL.
1 Hayunsie MeT(})]K bl HO?I,)H:HI/I}I 1 bubmmorexa LOK
ya A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEeT0 MUpPa
Posb 1 MecTo ¢uzuku B
OPMHPOBAHUH COBPEMECHHOM
2 1(-11)ap HOI:I;I KapTHHEBI NE/I a, B 1 bubmorexa HOK
i p . pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IeSITEIIbHOCTH
nrojaen
Mexannueckoe IBHKEHHE.
OTHOCHUTENHLHOCTD
3 MEXaHUYECKOTO IBHKCHHUS 1 bubmmorexa LHOK
a ) https://m.edsoo.ru/ff0c3508
ITepemenienue, CKOpoCTb,
YCKOpEHHE
4 PaBHomepHOE 1 bubmuoreka [IOK
MPSAMOJIMHEUHOE ABUKECHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE 1 bubmuoreka [IOK
MPSAMOJIMHEUHOE ABUKECHHUE https://m.edsoo.ru/ff0c372e
CB00OOIHOE MaJICHHE.
6 Yckopenue cBOOOTHOTO 1 bubmmorexa TIOK
p https://m.edsoo.ru/ff0c39cc
mageHust
7 KpuBonunenHoe 1BUXEHUE. 1 bubnuotexa [JOK




JBr>keHrE MaTepuanbHON
TOYKH 10 OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada

[IprHLIHAII OTHOCUTENBHOCTH
lNanuies. MaepuuanbHble

bubnunorexa LIOK

MowmenT cuibl. 11ne4o cumsl.
VYcioBust paBHOBECUS
TBEPAOIO Tena

8 cucremsl orcuera. [lepBrpiit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [Ipunmun

9 Cynepro3uiuu cui. Bropou bubmmoreka [JOK
3akoH HproroHa g https://m.edsoo.ru/ff0c3be8
MaTepualbHOW TOUKU

10 Tperuu 3akoH HeroToHa niis bubnnorexa [JOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO

1 tarorenus. Cuiia TSHKECTH. bubnuoreka [IOK
IlepBasg kocMHuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cwuta ynpyroctu. 3akoH ['yka. bubnmnorexa [JOK
Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunuent

13 Tpenust. Cuia COrpoTUBICHUS bubmmnoreka HOK
[IpU JBWKEHHUH TeEJla B https://m.edsoo.ru/ff0c3f76
JKUJKOCTHU UM Tras3e
[ToctynarensHoe u
BpallaTelbHOE JBUKEHUE

14 abCOoIIIOTHO TBEPOTO TeNa. bubmuotexa [OK

https://m.edsoo.ru/ff0c41a6




15

HNmnynec maTepuanbHOU
TOYKH, CUCTEMBI
MaTepuaibHbIX TOYEK.
Nmnynbe cuibl. 3akoH
COXPaHEHHs UMITYJIbCA.
PeakTtuBHOE NBMKEHNE

bubnunorexa LIOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIIHOCTb CHIIBI.
Kunernyeckas sHeprus
MaTepUaIbHOW TOUKH.
Teopema 06 U3MeHEHUH
KMHETUYECKOU SHEPIUU

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

17

ITorennmansHas 3HEprUsl.
[ToreHunaneHas s3HEprus
yrpyro aehopMupoBaHHOH
npyxuHsl. [loreHnmanbHas
SHeprus Tena BOIU3U
MOBEPXHOCTU 3€MJIU

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

18

[ToreHunanbHbIE U
HENOTEHLMAJIbHBIE CHJIBI.
CBs13b paboThI
HENOTEHUHUAIbHBIX CUJI C
M3MEHEHUEM MEXaHUYEeCKOU
SHEPIMM CUCTEMBI TEJ. 3aKOH
COXPAHEHHsI MEXaHUYECKOW
SHEPrUuu

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTtopHnast pabota
«HMccnenoBanue CBs3u
paboThI CUITBI C U3MEHEHHEM
MEXaHUYECKOW SHEPTUH Tela

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c478c




Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO JKT'yTa

KonTtponbHast pabora o Teme

«Kunemaruka. JluHamuka.

bubnunorexa LIOK

20
3aKOHBI COXpPAHEHUS B https://m.edsoo.ru/ffO0c4b74
MEXaHHKE
OcHOBHBIE TIOJIOKEHUS

)1 MOJIEKYJISIPHO-KUHETUUECKON Bbu6moreka [JOK
teopun. bpoyHoBckoe https://m.edsoo.ru/ffOc4dc2
neuxenue. duddysus
XapakTep JBUKCHHS U
B3aMMOJICHCTBHS YaCTHI]

22 BelecTBa. Moaenu CTpoeHus bubmmorexa [IOK

B ) a . p https://m.edsoo.ru/ff0c4dc2
ra3oB, KHUIKOCTEH U TBEPABIX
TeN
Macca monekyn. Konuuectso
23 BeniecTBa. [locrosiHHas bubmorexa HOK
Hl i https://m.edsoo.ru/ff0c4dc2
ABoraapo
TermoBoe paBHOBECHE.

24 Temneparypa u eé bubmmnoreka HOK
n3Mmepenue. [lkana https://m.edsoo.ru/ffOc4dc2
temrepatyp Llenbcus

)5 Wneanpuerii raz 8 MKT. bubnunorexa LIOK
OcHoBHoe ypaBHenne MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa
KakK Mepa CpeiHen

paep . bubmuoreka [IOK
26 KMHETUYECKON SHEPTUU

JOBHUXXCHUSA MOJ'I@KYJ'I.
YpaBHenue Menpeneena-

https://m.edsoo.ru/ff0c511e




Kinaneiipona

3akoH JlambroHa. ["a3oBbie

bu6nmorexa [IOK

27
3aKOHBI https://m.edsoo.ru/ffOc511e
JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH

28 MEXKIYy IIapaMeTpaMu buGnuorexa [IOK

y Hap p https://m.edsoo.ru/ff0c511e
COCTOSIHHS Pa3pEKEHHOTO
razay
H3omponecchl B HacaaIbHOM
p bubnunoreka LIOK
29 ra3e u ux rpapuyeckoe
https://m.edsoo.ru/ff0c570e
MIpEeJICTaBIICHUE
Bnytpennss sueprus
TEPMOJIMHAMUYECKOU
CHCTEMBI B CTIOCOOHI €€’

30 n3MeHenus. KonnuecTBo bu6nunorexa LIOK
TEIJIOTHI U paboTa. https://m.edsoo.ru/ff0c5952
BnyTtpeHnHss sHeprus
OJHOQTOMHOTO HJICAJIbBHOTO
rasza

31 Bunsl Tenonepenadu bubnmorexa [IOK

p https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTD

1 BemecTBa. KonmmaecTBo but6mmorekxa [IOK
TEIUIOTHI IIPU TEIUIONEpeaaye. https://m.edsoo.ru/ff0c5¢c36
AnrabaTHBIN Tporecc
ITepBbIii 3aK0H

but6mmorekxa [IOK
33 TEPMOJMHAMUKH U €TO

MMPUMCHCHHUC K U30IIpoLIecccaM

https://m.edsoo.ru/ffOcSefc




HeoOpaTtumocTs nporeccos B

bu6nmoreka [IOK

34 .B %
MPHPOAE. BTOPOH 3aKOM https://m.edso0o.ru/ff0c6230
TEPMOUHAMUKHU
35 [Mpunuun nevictus u KI1/] bubnunorexa LIOK
TEIUIOBOM MAaIlIUHBI https://m.edsoo.ru/ff0c600a
bubnunorexa LIOK
36 K KII
Huxn Kapro u ero A https://m.edsoo.ru/ff0c511e
37 DKOJOTUYECKHe MPOOIeMbI bubnnorexa [JOK
TEITIOOHEPTEeTUKU https://m.edsoo.ru/ffOc511e
O000IIAroIMHi YPOK
38 «MOJIIGHK JII;I Haf}[’p ¢dusnka bubmroreia LIOK
yIAp ) https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKI
KonTposipHas padboTa mo Teme
39 «MonexynsipHas Gu3NKa buomioreia LIOK
yIAp ) https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOTHHAMHKH
[TapooOpazoBanue u
40 KoHIeHcanus. Mcnapenue u bubmmorexa HOK
FICHCATIA. P https://m.edsoo.ru/ff0c63b6
KUIIEHUE
AOcomrorHas 1
41 OTHOCHUTEJIbHAS BIAKHOCTh bubmorexa HOK
. https://m.edsoo.ru/ff0c64d8
BO31yxa. HacklmeHHsbIi map
TBepnoe Teno.
Kpucrannuueckue u
amMopdHEBIE Tea.
ph . bubmuoreka [{OK
42 AHU30TpONUS CBOUCTB

KpucTauioB. Kuakue
kpuctayibl. CoBpeMeHHbIE
MaTepHabl

https://m.edsoo.ru/ff0c65f0




IInaBnenue u
KpUcCTayuIM3anus. Y aenbHas

bubnunorexa LIOK

43
TEIUIOTAa IUIABJICHUS. https://m.edsoo.ru/ff0c6708
Cyb6numarnus
44 YpaBHEHME TEIIOBOTO Bu6muoteka [JOK
Oaanca https://m.edsoo.ru/ff0c6820
DJIeKTpHU3aus Tell.
45 DJIeKTpUYecKuu 3apsij. [IBa bubmorexa HOK
P AR https://m.edsoo.ru/ffOc6bcc
BH/JIA DJICKTPUYECKUX 3aPsiI0B
[TpoBOTHUKH, TUATIEKTPUKH H
46 IIOJIYIIPOBOIHUKH. 3aKOH bubnuoreka [IOK
COXPAaHEHUS BIIEKTPUYECKOTO https://m.edsoo.ru/ffOcbbecc
3apsa
BzaumopaeucrTBue 3apsi0B..
47 3akon Kymnona TongHbH/f bubmorexa HOK
y N https://m.edsoo.ru/ff0c6ce4
AIEKTPUUECCKUN 3PSl
Hanpsx€énnocts
AIEKTPUUECKOTO TIOJIA.
48 ITpuHLIMIT CYTIEpNO3UITIN bubmmorera [OK
PHHIHI CYHepriosuit https://m.edsoo.ru/ff0c6df2
3JIEKTPUYECKUX TIOJIEH.
JInHuM HaNIPSHKEHHOCTH
Pabota cun
49 ANEKTPOCTATUUECKOTO MO, bubnmnorexa [JOK
ITorennman. PazHocTh https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[IpoBOAHMKY U AUAIIEKTPUKHU
50 B DJIEKTPOCTATUYECKOM IIO0JIE. bubmuoreka [IOK

Jwusnexrpudeckas
IIPOHUIIAEMOCTh

https://m.edsoo.ru/ff0c7018




51

DIIEKTPOEMKOCTb.
Konpnencarop

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOTO KOHIEHCaTopa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHas pabota
"N3Mepenue 3JIeKTPOEMKOCTH
KOHieHcaTopa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

54

[Tpunun neiicTBus u
NPUMEHEHHUE KOHJICHCATOPOB,
KOIMPOBAJILHOTO aIlapara,
CTPYWHOTO MIPUHTEPA.
DIIeKTpOoCTaTUYECKas 3allIHTa.
3a3emiieHue
AIIEKTPONPUOOPOB

bubmuoreka [{OK
https://m.edsoo.ru/ff0c72c0

55

DONEeKTPUYECKUH TOK, YCIOBHUS
€ro CyLIECTBOBAHMS.
[ToctosinubIi Tok. Cuia Toka.
Hanpsxenue.
Comnpotusnenue. 3akon Oma
JUIS yJacTKa LEenH

bubmmoreka IIOK
https://m.edsoo.ru/ff0c72c0

56

[MocnenoBarensHOE,
napajuieTbHOE, CMEIIaHHOe
COCTMHEHUE MPOBOTHUKOB.
JlaGopaTtopHnast pabota
«/3ydeHne cMenmanHoro
COEIMHEHUS PE3UCTOPOBY

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7410

57

Pabora 1 MoImHOCTH
3JIEKTPUYECKOT0 TOKA. 3aKOH

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7838




[xoyins-Jlenna

3akoH Oma i1 ITOJIHOM
(3aMKHYTO) 3JIEKTPUUECKON
uenu. Koporkoe 3ambIKaHue.

bubmmoreka [JOK
58 JlaboparopHas paboTa 0.5 nommorexa [
https://m.edsoo.ru/ff0c7ae0
«3mepenue DJ1C ucrtoununka
TOKa ¥ €r0 BHYTPEHHETO
COTPOTUBIICHUS»
PeszepBHBIil ypokK.
KonTponbhas pabota no Teme
59 "DnekTpoauHamMuka" / bubmorexa HOK
p {[ https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas npoBepoyHas
pabora
O6o06maromuit ypox
60 «INEKTPOIUHAMHKAY / bubnuoreka [IOK
Bceepocculickas npoBepoyHast https://m.edsoo.ru/ff0c88be
pabota
DneKTpOHHask TPOBOAUMOCTD
TBEPABIX METAJLIOB.
61 3aB1:Ic1/IMOCTL CONPOTHUBIIEHUS brbmmorexa [TOK
p https://m.edsoo.ru/ff0c88be
METAJIJIOB OT TEMIIEPATYPHI.
CBepXnpoBOAUMOCTh
DNEKTPUYECKUH TOK B
62 Bakyyme. CBOMCTBa buommorexa [IOK
’ https://m.edsoo.ru/ff0c88be
AIIEKTPOHHBIX ITYIKOB
[TomynpoBOIHHUKH, HX
63 coOCTBeHHAs! U IPUMECHAs bubnmnorexa [JOK

npoBoaArMOcTs. CBOUCTBA p—
n-nepexona.

https://m.edsoo.ru/ff0c84ae




ITomynpoBOAHUKOBBIE
npubopbI

DIIEKTPUUECKUH TOK B
pacTBopax M pacruiaBax

64 SJIEKTPOJIUTOB 1 Bubmiorexa HOK
p ’ https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIUTHYECKAS
Jccouuanus. JIEKTPOIU3
DJIEKTPUUYECKUHN TOK B Ta3ax.

65 CamocTosITebHBIN U 1 bubnnoreka [JOK
HECAMOCTOSITEIIbHBIN Pa3psi/Il. https://m.edsoo.ru/ffOc84ae
Momnaus. Ilrazma
DIIeKTpUUYeCcKre MpuOOpPHI U

CTPOMCTBA U UX
66 z aI;(TquCKOG IIPUMEHEHNE 1 Bubmiorexa IOK
P p ’ https://m.edsoo.ru/ffO0c86fc
IIpaBuna TexHUKU
0€30I1aCHOCTH
KonTponbHas padbora no teme
«INEKTPOCTATHKA.
67 ITocTOsIHHBIN DIIEKTPUYSCKUI 1 bubmorexa HOK
p https://m.edsoo.ru/ff0c8a8a
TOK. TOKH B pa3IMyHBIX
cpenax»
PesepBHEIil ypoOK.
68 O6og aro }I]/Ipﬁ OK IO 1 Bubmiorexa OK
HIQIOTHH Yp https://m.edsoo.ru/ff0c8f6¢
TemaM 10 kiacca
OBIIEE KOJIMYECTBO HACOB 68

I10 [TIPOI'PAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kounrpoubusie | Ilpakruyeckue
n/n Bcero u3yyeHusi =~ oOpasoBaTesibHbIE
padoThI padoThI
pecypcbi
[TocTossHHBIE MATHUTHI U UX
B3aMMOJIeCcTBUE. MarHuTHOE
1 nojie. BekTop MarHuTHOM 1 bubmorexa HOK
) p https://m.edsoo.ru/ff0c9778
MHAYKIUU. JInHun
MarHUTHOW MHIYKIIUH
MaruauTHoe nosie
) IPOBOAHMKA C TOKOM. ONBIT | bubnnorexa [HOK
Opcrena. Bzaumopeiicteue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlaGopaTopHnas pabota
3 «3 peHI/IIZ MarI;IHTHOFO TOJISt 1 1 brbmorexa HOK
i https://m.edsoo.ru/ffOc98fe
KAaTYIIKHA C TOKOM»
JlericTBME MarHuTHOTO TOJISI
Ha IPOBOJHUK ¢ TOKOM. Cuia
4 Awmmnepa. JlabopaTtopHas 1 1 bubnnoreka [JOK
pabora «MccnenoBanue https://m.edsoo.ru/ff0c9acO
JNEUCTBUS MOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM)
JlelicTBME€ MArHUTHOTO OIS
Ha JIBIOKYIIYIOCS
5 3a }I)KeHi YIzaCTI/ILI Cuna 1 bubmmorexa LHOK
P yio 4 https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabota cumbl
Jlopenua




DeKTpoOMarHuTHas
nHaykuus. I1oTok BekTopa
MarHuTHOM uHaykuuu. JC
MHAYKLIHU. 3aKOH
3IEKTPOMArHUTHOM
nHaykiuu Papanes

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9df4

JlaGopaTopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMArHUTHON
WHTYKIHF

bubmuorexa [JOK
https://m.edsoo.ru/ffOcal50

NHunykTuBHOCTS. SIBIIEHUE
camounaykiuu. J/C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO TIOJISI KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE
nose

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

TexHuueckue ycTpocTsa u
UX IPUMEHEHHE: TIOCTOSHHBIE
MarHuThbl, SJIEKTPOMAarHUTHI,
3JIEKTPOJABUIATEIb,
YCKOPUTEIHN 3JIEMEHTAPHBIX
YacTHUL, MUHAYKIIMOHHAS TI€Yb

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4

10

O06o0maromuii ypok
«Mar"auTHoe Toe.
DJIeKTpOMarHuTHas

VHIYKIUSD)

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

11

KonTponbhas pabota no teme
«MarsutHoe 1nozJe.
DneKTpoOMarHuTHas

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




VHIYKLUS)

12

CB0OOIHBIE MEXaHUUECKHE
Kosiebanus. ['apMoHnUYecKue
KosieOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpameHre HEPrUn

bubmuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
NepUoJIa MaJIbIX KOJIeOaHHI
rpy3a Ha HUTH OT JJIUHBI
HUTH U MacChl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

14

KonebaTenbHBIM KOHTYP.
CBoOoiHBIE
AJIEKTPOMArHUTHBIE
KOJICOAHHS B UACATEHOM
KoJieOaTeIbHOM KOHTYpE.
AHAaNOTUs MEXy
MEXaHUYECKHMU U
AIEKTPOMArHUTHBIMH
KOJIEOAHHUSIMH

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

15

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTUH B
UJeaTbHOM KOJIE0ATEThHOM
KOHTYpE

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o
3aTyXaroumx KoJIeOaHusX.
BriHyX1€HHBIE
MeXaHUYeCKue KojaeOaHus.
Pe3onanc. BeinyxaeHHbIE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbb86




3HeKTpOMaFHI/ITHBIe
KoJieOaHus

17

IIepeMeHHBIN TOK.
CunycougaibHbIA
IIEPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa.
AMIUTUTYIHOE U
JICUCTBYIOLLIEE 3HAUCHUE
CHUJIbIl TOKA U HaIPSIKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.
[TpousBoacTBO, NIepeaaya u
oTpeOIeHUE IEKTPUUECKOMN
SHEPIrUu

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

19

YCTpoCTBO U MPAKTHYECKOE
IIPUMEHEHHNE IEKTPUIECKOTO
3BOHKA, FeHepaTopa
[IEPEMEHHOT0 TOKA, JINHUN
3JIEKTponepeay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJCTBE
anekTpo3Hepruu. Kynerypa
HCITOIb30BaHUS
3JIEKTPOIHEPTUH B
MMOBCETHEBHON KU3HH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4

21

MexaHudyecKkre BOTHBI,
YCIJIOBHSI pacIpOCTPAHECHHUS.
[Tepuon. Cxopocth
pacupocTpaHeHus U JUIMHA
BOJHBL Ilonepeunsie u

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cca54




MMPOAOJIBbHBIC BOJIHBL

3Byk. CKOpOCTb 3BYKa.

bu6mmoreka [IOK

22 I'pomkocts ssyka. Bricora https://m.edsoo.ru/ff0cccOc
toHa. TemOp 3Byka
DJIeKTPOMarHUTHbIE BOJIHBI,

3 UX CBOMCTBA U CKOPOCTb. bubnmoreka [JOK
[IIxana 3eKTpOMAarHUTHBIX https://m.edsoo.ru/ffOccfe0
BOJIH
[IpuHUMIIBI paIUOCBA3U U

24 TeneBuacHus. Pa3Butue bu6mmoreka [IOK
CpEACTB CBSA3U. https://m.edsoo.ru/ff0c9df4
Panuomgoxanms

25 KoHTtposbHas padota bubnnoreka [JOK
«Konebanust 1 BOJTHBI» https://m.edsoo.ru/ffOcc6f8
IIpssMonuHeliHOE

ACIpPOCTPaHEHUE CBETA B
26 EHHOI;OHTIfOﬁ cpene. bubmmnorexa [IOK
. https://m.edsoo.ru/ff0cd350

ToudeuyHbIi HCTOYHUK CBETA.
JIyu cBera
OTtpakeHue cBeTa. 3aKOHBI

7 OTpaXEHUs CBETA. bubnuotexa [JOK
[Toctpoenne nzobpaxeHUH B https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKaje
[Ipenomnenue ceera. [lonHoe

)% BHYTPEHHEE OTPAKEHUE. bubmuoreka [IOK
[IpenenbHbIA yromn moaHoro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS

29 JlaGopaTtopHnast pabota bubnuotexa [JOK




«M3mepeHne nmokasaresst
IIPEIOMIICHUS CTEKIIA»

https://m.edsoo.ru/ff0cd67a

JInnssl. [TocTpoenue
M300paXCHUI B TUH3E.

bubmuoreka [JOK

30
®opmyiia TOHKOHU JIMH3BI. https://m.edsoo.ru/ff0cddle
VYBenuueHue JTuH3bI
JlaGopaTtopHnas pabota Eub OK
. OTEKa
31 «Hccnenosanue cBOMCTB nosmorexa L
6 . https://m.edsoo.ru/ff0cf02e
M300pakKeHU B JIMH3aX»
Hucnepcus ceera. CiioxxXHbIN
cocraB Oenoro ceta. L[Ber. BuG OK
32 JlaGopaTtopHnas pabota nommotexa I
Hab https://m.edsoo.ru/ffOcf02e
«Habmonenue nucriepcuun
CBETa»
WNurepdepenuus crera.
b K
33 Hudpakuus cera. nommorexa 110
Tlud .. https://m.edsoo.ru/ff0ced22
ndpakimoHHas pemerka
34 [TonepedHOCTH CBETOBBIX bubnnoreka [JOK
BoJH. [lonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudopsl U BuG OK
OTEKa
35 YCTpPOMCTBA U yCIOBUS UX nommoreka L1
6 https://m.edsoo.ru/ff0cf02e
€30I1aCHOTO TPUMEHEHUS
I'panu1el npuMeHUMOCTH
36 KJIACCUYECKOW MEXaHUKH. bu6mmorexa [IOK
[Toctynatel cnennaibHOU https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIBHOCTH
37 OTHOCHUTENBHOCTh bubmuorexa [JOK

OJTHOBPEMEHHOCTH.

https://m.edsoo.ru/ffOcfa42




3ameyIeHHe BpEMEHU U
COKpAIlleHUE JUTUHBI

OHeprus U UMIYJbC
PENSTUBUCTCKOW YaCTULIBI.

bubmuoreka [JOK

38 CBs13b MacChl ¢ SHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHUS MTOKOS
KonTponbhas pabota

39 «OnTtuka. OCHOBBI bu6mmoreka [IOK
ClielIMaIbHON TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIIbHOCTH

40 ®oronsl. opmymna [1nanka. bubnuoreka [IOK
DHeprus U uMNIysibc GoToHa https://m.edsoo.ru/ffOcfel16
OTKpBITHE U HCCIE0BaHNE Bu6miorexa LIOK

4l porosdppexra. Onprret A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Gpotordhdexra.

42 YpaBHeHne DUHIITEHHA 151 bubnnoreka [JOK
dotordpdekra. «KpacHas https://m.edsoo.ru/ff0d015¢e
rparuia Gorodddexra
Hasnenue ceera. Onbitsl I1. BuGmrorexa LOK

43 H. Jlebenena. Xummaecoe hitps:/m.edsoo.ru/ff0d04a6
JIEUCTBUE CBETA
TexHu4eckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:

44 ¢doroznemMeHT, HoTOAATUHK, bubmmorexa LIOK

https://m.edsoo.ru/ff0c9df4
conmHevHas OaTapes,
CBETOHO/T
45 Pemenne 3amay mo reme bu6mmorexa [IOK




«neMeHThl KBAHTOBOM
OIITHKN)

https://m.edsoo.ru/ff0d0302

Mogens atroma ToMmcoHa.
OmnsiTel Pesepdopaa nmo

bubmuoreka [JOK

46
paccessHUIO 0-4acTHL. https://m.edsoo.ru/ff0d091a
[Inanerapnas Mmozens aToma

bu6mmoreka [IOK
47 [Tocrynatel bopa
y p https://m.edsoo.ru/ff0dOafa
H3nydenue u noriomeHne
OTOHOB IIPH TIEPEXO0/IC
48 g)TOMa co Eoro g OBHSA bubmorexa LHOK
g ypv https://m.edsoo.ru/ff0dOafa
SHEPIruM Ha Apyrou. Buasl
CIIEKTPOB
BonHoBBIE CBOKMCTBA YaCTHII.
Bounsl ne bpowis.
49 Kopnyck nﬂp HO-BOJIHOBOU bubmmorexa [OK
PHYCKY AP https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIOHTaHHOE 1
BBIHYKJICHHOE U3JIyY€HHE
OTKpbITHE PATUOAKTUBHOCTH.

50 Omneitet Pesepdopaa mo bubnnoreka [JOK
OIPENEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaauoaKTUBHOTO U3TyUEHUS
CgoricTBa anbda-, 6eta-,

51 ramMmma-usiydeHus. BinusHue bubnnorexka [JOK
paaroaKkTUBHOCTH Ha )XUBbIE https://m.edsoo.ru/ff0c9df4
OpraHU3MBbI
OTKpbITHE IPOTOHA U

Vp P bubnmuorexa [JOK

52 HerTpoHa. M3oTomnsl. Anbpa-

pacnaz. DJIeKTPOHHBIW U

https://m.edsoo.ru/ff0d1162




IO3UTPOHHBIN OeTa-pacrna.
l'amma-uznyuenue

53

OHeprus cBA3U HYKJIOHOB B
anpe. SlnepHsie peakuuu.

S nepHbId peaktop.
[TpoOnemsbl, NepCHeKTUBHI,
JKOJIOTMYECKHE aCIIEKTBI
AJIEPHOU SHEPTETUKH

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

54

DJIeMEHTapHbIE YaCTHUIIbI.
OTKpBITHE TO3UTPOHA.
MeToabl HaOIIOIEHUS U
pETUCTpaLMK JIEMEHTAPHBIX
yactull. Kpyrielii cron
«DyH/1aMEHTaJIbHbIC
B3auMOJIcUCTBUA. EnUHCTBO
bu3nYECKON KapTUHBI MUPa»

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

55

Oranel pa3BUTHA
actpoHoMuu. [IpuknagHoe u
MHPOBO33PEHUECKOE
3Ha4YeHHE aCTpPOHOMUU. Buj
3BE€31HOTO HeOa. Co3Be3aus,
SIPKHE 3BE3/bI, TIIAHETHI, UX
BHIMIMOC JIBIKCHHE.
CosiHeuHas cucrema

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4

56

Comune. Congeynas
aKTUBHOCTE. IcTOUYHUK
sHepruu CoJiHIA U 3BE3]

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9df4

57

3BE3bI, UX OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/IbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4




TJ1aBHOW
MOCJIEI0BATEILHOCTH.
BnyTtpenHee cTpoeHue 3B€31.
CoBpeMeHHbIe
MIPEJICTaBICHUS O
MIPOUCXOXKICHUU U IBOJIOIUN
CouHIia ¥ 386311

Muteunsiv [1yTs — Hama
I'anaktuka. IlomoxeHue u
nekenne CosHia B

bubmuorexa [JOK

58
lNanmakTuke. ['anmakTuky. https://m.edsoo.ru/ff0c9df4
Yepuble ObIphI B Apax
raJlakTUK
Bcenennas. Paz6eranue
59 rayniakTuk. Teopus bonbiioro bubnnoreka [JOK
B3pbIBA. PenmukTOBOE https://m.edsoo.ru/ff0c9df4
u3iyueHue. MerarajgakTuka
60 Hepemiennsie npobiaembl bubnnorexka [JOK
aCTpOHOMUHU https://m.edsoo.ru/ff0c9df4
KonrponbHas pabora
bu6mmoreka [JOK
61 «OJIEMEHTBI aCTPOHOMMH U
https://m.edsoo.ru/ff0c9df4
acTpOUZHKI
Ob6o6maromuit ypok. Posb
(GU3HUKH U aCTPOHOMHH B
9KOHOMHUYECKOM,
. bubnmoreka [JOK
62 TEXHOJIOTHICCKOH,

COILIMAJILHON U DTUUECKOU
cdepax AesITeTbHOCTH
YeloBeKa

https://m.edsoo.ru/ff0c9df4




O6o6maromuit ypok. Pons u

63 MeCcTO (PU3UKH U ACTPOHOMHHU | bubmmoreka [IOK
B COBPEMEHHOW HAYYHOU https://m.edsoo.ru/ff0c9df4
KapTUHE MHUpa
O6o6mmaromuii ypok. Ponb
buznyeckoif Teopuu B
bubmuorexa [JOK
64 dhopMHUpOBaHUH 1
N https://m.edsoo.ru/ff0cf02e
MIPEACTABICHUH O
buznuecKkoil kKapTuHe MUpa
O6o6maromuit ypok. Mecrto
buznyecKoil KapTUHBI MUPA B
65 00111eM psiTy COBPEMEHHBIX 1 bubmorexa LOK
PALY P https://m.edsoo.ru/ff0cf02e
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJE
PesepBHBIil ypok. MarautHOe
bu6mmoreka [IOK
66 noJie. DJIEeKTpOMarHuTHast 1
https://m.edsoo.ru/ff0cf02e
WHIYKIUS
PesepBHblit ypok. OnTHka.
. bubnuotexa [JOK
67 OCHOBBI crIeIIUaTbHOM 1
https://m.edsoo.ru/ff0cf02e
TEOPUH OTHOCUTEIBHOCTH
Pesepnslit ypok. KBanrosas
bu6mmorexa [IOK
68 buznka. DneMeHTHI 1
https://m.edsoo.ru/ff0d1784
ACTPOHOMHUHU U aCTPOPUUKH
OBUIEE KOJIMYECTBO YACOB 63

[10 ITIPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha TMpUMepax poidb U MeCTO (HU3UKH B
(GbopMHpPOBaHUN COBPEMEHHON HAy4YHOH KapTHHBI MHUpA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTHi, B IPAKTUYECKON AEATEIbHOCTU

Joneun

10.2

Y4uuThIBaTh I'paHULBl IPUMEHEHHS] U3YUYEHHBIX (PU3MUECKUX MOJENIEH:
MaTepuaibHas TOYKa, MHEpLHUajbHas cCUCTEMa OTCuUéTa, aOCOIIOTHO
TBEPAOE TEJO, UACATbHBIN I'a3; MOACIN CTPOCHHUS I'a30B, KUIKOCTEN U
TBEPABIX TeEJ, TOYECUHBIM DSJIEKTPUYECKUH 3apsl] — IpU PEIIECHUU

¢duznyeckux 3a1a4y

10.3

Pacno3naBaTth ¢usnveckue sBICHHUS (IIPOIECCH) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKON Teopuun
CTPOSHHSI BENIECTBA M  DIIEKTPOJWHAMHUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBWKECHHE, CBOOOJHOE MaJCHUE
TeN, JBUXKEHHE 110 OKPY)KHOCTH, WMHEpIUs, B3aUMOJEUCTBUE TeIl;
mudp¢ys3us, OpOYHOBCKOE JABI)KEHUE, CTPOCHHE IKHJAKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe o00bEéMa Tel TMpU  HarpeBaHUU
(oxJak7ieHun), TETUIOBOE€ paBHOBECHE, HCTHApeHue, KOHISHCAINS,
MJIaBJeHUE, KpUCTAJUIM3alus, KUIIEHHWEe, BIAXKHOCTh BO3/YyXa,
MOBBIIICHUE IABJICHUS Ta3a MPU €T0 HATPEBAHHUH B 3aKPHITOM COCYIE,
CBS3b MEXAY IapaMeTpaMd COCTOSIHHSI Ta3a B H30MpPOIEccax;

SJICKTpU3alus TCI, B3aPIMO)IeI>'ICTBHe 3apsaa0B

10.4

OnuceiBaTh MEXaHWYECKOe JBIKEHHE, UCHOIb3ysd (u3nyeckue
BEJIMYUHBI: KOOPJMHATA, IIyTh, NIEPEMENIEHUE, CKOPOCTh, YCKOpPEHHUE,
Macca Tejla, CWIA, WMIYJIbC Tela, KUHETUYeCKas DJHeprus,
NOTEHIMAJbHAsT JHEeprus, MeXaHudeckas paboTa, MexaHHW4ecKas
MOIITHOCTbh; TIPY ONHUCAHUU NMPABUIBHO TPAKTOBATh (PU3NUECKUN CMBICI
UCIOJIb3YEMBIX BENMYHMH, MX OOO3HAU€HUs M €JAMHHULbI, HaXOAWUTH
(dbopMyIibl, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEUUYHHY C APYTUMU

BCJINYHNHaAMU

10.5

OnuceIBaTh HU3Yy4YCHHBIC TCIIJIOBLIC CBOMCTBA T W TEIUIOBBIC




SABJICHUS, UCHOJB3yd (U3MUYECKUE BEJIMYMHBL: JaBJeHUE rasa,
TEeMIlepaTypa, CpEIHssl KHUHETHYEeCKass DSHEpPrusi XaoTUYECKOIo
JBWKEHUS MOJIEKYJ, CpEIHEKBAJpaTHU4HAs CKOPOCTb MOJIEKYJ,
KOJMYECTBO  TEIUIOTHI, BHYTpPEHHS1 OJHeprusi, pabora rasa,
KO3 (PUIMEHT MOJMe3HOro JEWCTBHUS TEIUIOBOIO JIBUraTess; IpHU
ONMCaHUU IIPaBUIIbHO TPaKTOBaTh buznyeckuit CMBICI
UCIIONIb3YEMBbIX BEJIMYMH, MX OOO3HAUEHUS M EIUHUIBI, HAXOAUTh
(dbopMyIbl, CBSI3bIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMYUHY C APYTUMHU

BCJIMYHMHaAM

10.6

OnucelBaTh M3y4EHHBIE D3JEKTPUYECKHE CBOWCTBAa BEILIECTBA U
DIIEKTPUYECKUE  sABIIEHUS  (IIPOLIECCHI), HCIMONB3yd (U3HUECKUe
BEJIMYUHBI: JNEKTPUYECKUN  3apsill,  JJEKTPUUECKOe  TOJe,
HanpspKEHHOCTh  TOJIS, MOTEHLMAJ, Pa3HOCTh MOTEHUUAJIOB; IpU
ONMCAHUU NPABWIBHO TPAKTOBaTh (PU3NYECKUI CMBICI UCIIOJIb3YEMBbIX
BEJIMYMH, WX OOO3HAUYEHUS U EIUHUIBL, YKa3blBaTh (QOPMYJIBL,
CBSA3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JAPYTUMHU

BCJIIMYNHaAMU

10.7

aHaU3UpOBaTh (PU3MUECKUE TMPOLECCHl M  SIBICHUS, HCHOJb3Ys
¢du3nyeckre 3aKOHbI M IPUHIUIBI: 3aKOH BCEMUPHOTrO TsAroteHus, I, 11
n III 3akoHbl HprOTOHA, 3aKOH COXPAaHEHUS MEXaHWYECKON JHEPIHH,
3aKOH COXPAaHEHUS UMITYJIbCA, IPUHLUII CYNEPIIO3UIUN CUJI, TPUHIUII
paBHOIIpaBUs  WHEPUUAIBHBIX CUCTEM  OTCYETA;  MOJIEKYJISPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUS BEILECTBA, ra30BbIE 3aKOHBI, CBA3b
CpeHEW KWHETUYECKOM JHEPruy TEIUIOBOTO JBHKEHHSI MOJEKYNI C
a0COJIIOTHOW TeMITepaTypoil, MEepPBBIA 3aKOH TEPMOJMHAMUKH;, 3aKOH
COXpaHEHMs DJEKTPUUECKOTO 3apsaa, 3akoH Kynona; npu 3ToM
pa3nnyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIpaXEHHE U YCIOBUS (TPaHMIIbI, 00JIaCTH) IPUMEHUMOCTHU

10.8

OOBICHATH OCHOBHBIC IMPUHIUITBI JefcTBUSA MallliH, HpI/I60p0B n
TCEXHUYCCKUX yCTpOI\/'ICTB; pas3jindatb YCJIOBHA HUX 0e30I1acHOr0

HCIIOJIBb30BaHUA B HOBCG)IHGBHOﬁ JKHU3HU

10.9

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIIeI0BaHUIO (PU3NYECKUX SIBICHUHN U
IIPOLIECCOB C UCIIOJIb30BAHUEM NPSAMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
3TOM (QOpMyNUpoBaTh NpolieMy (3agady) W THUIOTE3Yy Y4eOHOro
DKCIIEPUMEHTa,  coOMpaThb  yCTAHOBKY U3  NIPEIJIOKEHHOIO

06opy11013aH1/1;[, MMPOBOAUTDH OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI

10.10

OCYIJ_IGCTBJ'I}ITB npsIMbIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/I‘-ICCKI/IX

BEJIMYMH; MPHU 3TOM BHIOMpATh ONTUMANBHBIN CIIOCO0 M3MEPEHUs U




HCIIOJB30BaTh U3BECTHHIC METOAbI OICHKU HOFpCHIHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBHUCUMOCTH MEXIY (U3UYECKMMH BEIWYHMHAMHU C
WCIIOJIb30BAHUEM IMIPSIMBIX H3MEPEHMM; IMpPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHUPOBATh pE3yJibTaThl IOTYYECHHOW 3aBUCHMOCTHU
(¢u3nUecKUX BEJIMYUH B BUJE TAOJUI U TPAPHKOB, JIEJIATh BHIBOJIBI 11O

pe3yJsibTaTaM MCCIE10BaHUs

10.12

CoOmomaTe mpaBmiia  0€30MacHOrO0  Tpyda TMpPU  MPOBEICHUU
UCCIICIOBaHU B  paMKax y4eOHOro OSKCIEpUMEHTa, y4eOHO-
HCCIIEIOBATEIIbCKOM U IMPOEKTHOM AEATEIBHOCTH C HCIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHUS

10.13

Pemarp pacuérHbie 3a1auul ¢ SBHO 3aJaHHON (U3MYECKON MOEIBIO,
UCTIONB3YSl (PU3UYECKUE 3aKOHBI W TPUHIUIBI, HA OCHOBE aHaIM3a
yCJIOBHS  3a7aud  BbIOMpATh  (PU3UYECKYI0 MOJENb, BBIICTATH
buznueckue BeNMUYUHBI U (HOPMYIBI, HEOOXOAUMBIE ISl € pellleHus,
MIPOBOAMTH PACUETHI M OI[CHUBATh PEATLHOCTH MOJYYEHHOTO 3HAUCHUS

(U3UYECKON BETMYUHBI

10.14

Pematsn Ka4CCTBCHHBLIC 3aJa4du: BBICTpAaUBAaTb JOTN4YC€CKHU
HCIIPOTHUBOPCUUBYHO IICTIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha N3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SIBJICHUSA

10.15

Hcnonb3oBaTh NOpU  peLIEHHHM Y4eOHBIX 3ajjad  COBPEMEHHBIE
UH(GOPMALIMOHHbIE TEXHOJOTUM JUIsl TOMCKA, CTPYKTYpUPOBAHUS,
UHTEpPIpPETallUd U TPEJCTABICHUS Y4EeOHOHM M Hay4HO-TONYJSpHOU
uH(pOpMaLY, MOJYYEHHOM M3 pa3IMYHbIX MCTOUYHUKOB; KPUTHUECKU

AHAJIU3UPOBATD MOJYHYACMYIO I/IH(l)OpMaI_II/IIO

10.16

[TpuBoaUTE TpUMEPHI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHUE IPOILIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTHUC TCXHUKU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TEOpEeTHYECKHE 3HAaHUS MO (M3MKE B IMOBCEIHEBHOMN
KU3HH I o0ecriedeHust 0€30MacHOCTH MPU OOpaIIeHUH C TpUOopamMu
U TCEXHUYCCKUMU YCTpOﬁCTBaMH, A1 COXpAaHCHHUA 30pOBbA H

CO6J'IIOIICHI/I$I HOPM 5KOJIOTHYCCKOTO IOBCACHHUSA B OKp}I)KaIOH_[Cﬁ cpeaec

10.18

PaGoTaTh B rpynme c BBINOJHEHUEM PA3IMYHBIX COLMAJIBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TpPyHIbl, PpPalMOHAIBHO  pacHpeleisaTh
00s3aHHOCTH ¥ IUIAHUPOBATh JESATEIBHOCTh B HECTaHJIAPTHBIX
CUTyallUsIX, aJleKBaTHO OLIEHMBATh BKJAJ KaXXJOr0 M3 yYaCTHHKOB

TPYIIIBI B pELIEHHE paccMaTpUBaeMoOi MpooOieMbl




11 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 0o01ero o0pazoBaHus

11.1

JleMoHCTpHpOBaTh Ha TMpUMEpPax poilb W MeCTO (PU3UKH B
(hOpMHUPOBAaHMKM COBPEMEHHON HAy4yHOW KapTHHBI MHUpa, B Pa3BUTHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH

JIIO,Z[CI;'I, OEJIOCTHOCTh U €AUHCTBO (1)1/131/1qu1<0171 KapTUHBI MHUpa

11.2

VY4YuTeIBaTh I'paHulbl IPUMEHEHUA HU3YUYCHHBIX (bl/IBI/I‘IeCKI/IX MOHCHCﬁZ
TOYCUHBIN BHGKTPH‘ICCKI/IP'I 3apsan, aacpHad MOACIIb aTOMa, HYKJIOHHAA

MO/JIENIb aTOMHOT'O Si/Ipa MPH pelIeHNH (PU3NIECKHX 3314

11.3

PacrioznaBate (usnyeckue sBieHHUS (TPOIECCHI) U OOBACHATh MX Ha
OCHOBE 33aKOHOB  DJJIGKTPOJMHAMUKH W  KBAHTOBOW  (PH3UKU:
AJIEKTPUYECKasi IMPOBOJUMOCTh, TEIJIOBOE, CBETOBOC, XHMHYECKOE,
MarHUTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBUE MarHuTOB,
DJICKTPOMArHUTHAs WHAYKIUS, JCHCTBUE MArHUTHOTO TMIOJII Ha
MPOBOJAHMK C TOKOM W JBIDKYIIUKCS 3apsij, JJICKTPOMArHUTHBIC
KojeOaHUs W BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETA,
OTpakeHHe,  TMpelomiieHue, uHTepdepeHus, audpakuus U
MOJISIpU3alusl CBEeTa, AUCIEpPCHsl CBeTa, (poTodnexTpuueckuii ekt
(potorddext), cBeTOBOE MaBIECHUE, BO3HUKHOBEHHE JIMHEMYATOTO
CIEeKTpa aToMa BOJOpPO/A, eCTECTBEHHass W  HCKYCCTBEHHAS

pPaanoOaKTUBHOCTDb

114

OnuceiBaTh  M3yYEHHBIE CBOMCTBa  BemIecTBAa  (DIIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, IEKTPHUECKYIO MPOBOJUMOCT Pa3THIHBIX
Cped) M DJEKTPOMArHuWTHBIE SIBIEHUS (IPOLECCHl), HCHOIb3Ys
¢u3nyeckue  BeNMYMHBL:  DJEKTPUYECKMH  3apsi, CHila  TOKa,
DIIEKTPUUYECKOE  HANpSHKCHHE,  DJIEKTPUYECKOE  CONPOTHBIICHUE,
pasHocTh moTeHImanos, JJIC, paboTa TOka, MHIYKIIUS MAarHUTHOTO
nons, cuiaa Awmmepa, cuna JlopeHia, WHAYKTUBHOCTh KaTYIIKH,
SHEPIus SJIEKTPHUUECKOTO0 M MAarHUTHOTO TOJIeH, MEepHoj] M 4acToTa
KoJieOaHuii B Kojie0aTeIbHOM KOHTYpE, 3apsi/l U Chjla TOKa B TIpoliecce
TapMOHHMYECKHUX AIEKTPOMATHUTHBIX Kosie0aHuH, boxycHoe
paccTossHWE M ONTHYECKas CWiIa JIMH3bI; MPU ONMUCAHUU MPABUIIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEIHYMH, HX
0003HaueHWs] W EIWHUIBI; YKa3blBaTh (HOPMYJIBI, CBSI3BIBAIOIINE

JaHHYI0 (U3NYECKYIO0 BETUUYUHY C JPYTMMH BETUYHMHAMU




11.5

OnuceIBaTh HN3Yy4YCHHBIC KBAHTOBBIC ABJICHUA U IMPOLECCHI, UCIIOJIb3Yys
(1)I/I3I/I‘-ICCKI/IC BCIIMYMUHLBI: CKOPOCTH 3JICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, JHCPIUA U HUMIIYJLC q)OTOHa, nepuon
nmojgaypacnaga, OSHEPTruUusg CBA3HM AaTOMHBIX AAC€P, IHIpH OIKUCaHHUHU
IIpaBHUJIbHO TPAKTOBATb (bH3H‘ICCKHﬁ CMBICJI UCIIOJIB3YEMBIX BCIINYHH,
UX 0003HAYCHUS U CAUHUIIBI, YKAa3bIBATb (bOpMy.TIbI, CBA3BIBAIOIIUC
JaHHYIO (I)I/I3I/I‘-IGCKYIO BCJIMYUHY C APYTUMU BCINYHUHAMHA, BBIYUCIIATH

3HA4YCHHUC (bI/I3I/ILI€CKOI71 BCJIIMYUHBI

11.6

AHnanu3upoBath (pU3MYECKHE TPOLECCHl W  SBICHHS, HCIOIB3YS
¢usnveckue 3aKOHBI M OpUHIUNBL  3akoH Oma,  3aKOHBI
IIOCJIEA0BATEIBHOIO ¥ IApAJJICIBHOTO COEAWHEHHsS ITPOBOJHHKOB,
3akoH Jxoynsa — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKLUH, 3aKOH
IIPSAMOJIMHEMHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl  IIPEJIOMJIEHUS  CBETa, ypaBHEHUE OWHIUTEHHa A
doro3dexra, 3aKOH COXpaHEHUS DHHEPrHMM, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHMsI DJIEKTPUYECKOTO 3apsia, 3aKoH
COXpaHEHUs  MaccOoBOrO  4McCia, mocryiaarel  bopa,  3akoH
PaAMOAaKTUBHOIO pacnajga; IpH OTOM pPA3IM4aTh  CIOBECHYIO
(GOpMYyIUPOBKY 3aKOHA, €r0 MaTEMaTUUYECKOE BBIPAXKEHHE U YCIOBHS

(rpaHuLIbI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'IHTI) HalpaBJICHUC BCKTOpa HWHAYKIOUHW MArHuTHOIO I10JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CHUJIbI HopeHua

11.8

CTtpouTh ¥ ONHUCHIBATH HW300paKEHHE, CO3/aBAEMOE  ILJIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

BEBIOTHATE SKCIIEPUMEHTHI TI0 UCCIIEI0BAaHUIO (PU3NYECKUX SBICHUN U
MIPOLIECCOB C UCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
3ToM (OpPMYIUPOBaTh MpoOJeMy (3aady) W THUIOTE3y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEAJIOKEHHOTO

06opy11013aH1/1;[, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI

11.10

OcyiecTBisTh MNpsIMBIE W KOCBEHHBbIE HW3MEPEHMs] (PU3MUECKHX
BEJIMYMH; MPU 3TOM BHIOMpATh ONTUMANBHBIN CIIOCO0 M3MEpEeHUs U

HCIIOJB30BaTh U3BCCTHHIC METOJAbBI OICHKHU HOI‘pGH.IHOCTCfI I/I3MepCHI/II71

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C UCIOJIb30BAaHUEM
NpSIMBIX ~ M3MEPEHUH; TPH ITOM KOHCTPYHPOBATh YCTAaHOBKY,
buKkcUpoBaTh pPE3yIbTATHl MMOJYYCHHON 3aBUCHMOCTH (PU3MUECKHX
BEJIMYMH B BUJIE TAONIUIl U TpadUKOB, JIEIaTh BBIBOJBI MO pe3yIbTaTaM

HCCIIEIOBAHUSA

11.12

CobOmonate mpaBuia O€30MacHOTO TpyAa TMpH  I[POBEIECHUU




WCCIIeIOBAaHUM B paMKax Y4eOHOro OKCIEepUMEHTa, Y4eOHO-
HCCIIEA0BATENBCKOW U MPOEKTHOM AEATEIBHOCTU C UCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyHOBaHUs

11.13

Pemate pacuérHple 3a/auu C SBHO 3aJJaHHON (DPU3UYECKON MOJIETIBIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHau3a
YCIIOBUSL  3a/Jla4ydl  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
bu3HYecKrue BEIMYUHBI U (HOPMYJIBI, HEOOXOAMMBIC I €€ pelieHus,
MIPOBOJIUTH PAcUEThl U OIEHUBATH PEATBHOCTH MOJTYYECHHOTO 3HAYCHUS

(bU3HYECKON BETMIMHBI

11.14

Pemrats Ka4YC€CTBCHHBIC 3aJadu: BBICTPAUBATDb JIOITN4YCCKHU
HCIIPOTHUBOPCUUBYHO IICTIOYKY paccyx(z[eHHﬁ C OHOpOﬁ Ha N3YUYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SIBJICHUA

11.15

Hcnonp30BaTh MNpH  pelIEHUU y4eOHBIX 3a7ad  COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEpIpeTallid M MpeJCTaBiIeHUs Y4eOHOW M Hay4YHO-IOIYJSPHOM
uH(pOpMaLIKHY, MOJYYEHHOM M3 pa3IMYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBAThH M0JIy4aeMyH0 HH()OpMaLUIO

11.16

OOBSACHATh MPUHIUIBI JEHCTBUS MAaIIUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS HX O€30MACHOTO MCIIOJIIb30BAHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE TpUMEPHI BKJIaJa POCCUHCKUX U 3apyOexHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE IPOIECCOB OKPYXKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKHU U TEXHOIOTHI

11.18

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS MO (U3MKE B IMOBCEIHEBHOMN
JKU3HM JUTs o0ecrieueHrst 6€30macHOCTH IpU OOpaIIeHUH ¢ MpudopaMu
U TCEXHHUYCCKUMU YCTpOﬁCTBaMH, A1 COXpaHCHHUA 30pOBbA U

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOTO IIOBCICHUA B OKPY)KaIOIHCﬁ cpeac

11.19

PaGotate B TpyImie ¢ BBINOJIHEHHWEM DPA3IUYHBIX COIMATIBHBIX POIEH,
IUIAHUPOBATh ~ pabOTy  TPYIIbI,  palMOHAIBHO  paclpenessiTh
00S3aHHOCTH W  TUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyalusX, aJ€KBAaTHO OLIEHMBATh BKJIAJ KaXXAOT0 M3 YYaCTHUKOB

IPYIIBI B pEIIeHne pacCMaTpuBaeMoi MpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon
pa3ziena

Kox npoBepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o npupoxae. HayuHble
METO/Ibl TO3HAHUSI OKpYKarouiero mupa. Poib
DKCIIEPUMEHTa W TEOpUHM B  IIpouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MogenupoBanue (U3MYECKUX SBICHUH W
npoueccos. Hayunsle runoressl. dusnueckue
3aKOHBI U TEOpUHU. |'paHUIBI NPUMEHUMOCTH
buznyeckux 3aKOHOB. ITpuHUIMI
coorBercTBUsl. Pomb W Mecto (Qu3MKH B
(GOpMHpPOBAaHUU  COBPEMEHHOM  Hay4yHOMU
KapTUHBI MUpa, B IPaKTUYECKON

JIESATEIbHOCTH JI0JeH

MEXAHUWKA

##HPartH#KIHEMATUKA

2.1.1

MexaHn4ecKkoe IBHKEHHE. OTHOCUTENBHOCTh
MEXaHHUYCCKOI'0 JIBUKCHUS. CucremMa orcuéra.

Tpaexropus

2.1

[Tepemerienne, cKOpocTh (CpeaHsisi CKOpPOCTb,
MTHOBEHHAss  CKOPOCTb) U YCKOpEHHe
MaTepualbHOM TOYKH, UX MPOEKIMH Ha OCHU
CHUCTEMBI KOOP/IMHAT. Crnoxenue

MIEPEMELIEHUI U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBWKEHUE. I'padpuku
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHHUS, IIyTH u [epeMELICHUS

MaTepuaIbHOU TOUYKU OT BpEMEHHU




CBoOoaHoe majieHre. Y CKopeHue cBoOOOHOTO

naacHus

KpuBonuneiinoe nBuwxkeHue. PaBHOomepHOe
JBIDKCHME  MaTepUalIbHOM  TOYKH  IIO
OKPY’KHOCTH. YTJIOBasi CKOpPOCTb, JMHEHHas
CKOPOCTb. ITepuon u 4acToTa.

L1eHTpOCTPEMUTENLHOE YCKOPEHUE

TexHuueckue YCTpOMCTBA: CIIUJIOMETP,
JIBIDKCHHE CHApSJOB, IEMHBIE U PEMEHHbBIC

nepcaadun

[TpakTuueckue paboTHI. N3mepenue
MTHOBEHHOH  CKOPOCTH. HccnenoBanue
COOTHOLIEHUSI MEXKIy IyTSIMH, IIPOUICHHBIMU
TEIIOM  3a  TIOCIIEIOBATEIIbHBIC  PaBHBIC
MIPOMEXYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBIDKCHUU C HAdaJlbHOM CKOPOCTBIO, PaBHOM
HY10. 3ydeHne IBUKEHUS apuKa B BA3KOU
KHUAKOCTH.  V3yueHue  JIBUKEHHs  Tela,

OpOILIEHHOTO TOPU30HTAIBHO

2.2

#i#HPartH## IMTHAMUKA

221

[TprHIMI OTHOCHUTEIBbHOCTHU T'anmmes.
ITepBoiii 3akoH HproToHa. HMHepuuanbHbie

CHUCTEMEI OTCUETA

222

Macca tena. Cuna. [IpuHiun cyneprno3unun

CHJI

223

Bropoii 3akoH HberoTroHa 11 MaTepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCYETA
(MCO). Tpermit 3akon HeroToHa ans

MaTCpHAJIbHBIX TOUCK

224

3aKkoH BCCMUPHOI'O TATOTCHUA. Cuna TshKeCTH.

ITepBast kocMu4eckas ckopocTs. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbXEHHS M  CWia TpPEeHHA  IOKOS.

Koaddurment tperus. Cuna coOnpoTHBICHUS




IIpU ABMXXCHUU TEJIA B XKUAKOCTHU HUJIN I'a3€

227

HOCTYHaTeJ'IBHOC M BpamaTrCJIbHOC ABHXKCHUC

abCOIFOTHO TBEPIOTO Tela

228

MOMEHT cuiibl OTHOCUTEIBHO OCH BpAIIECHUS.
IIne4o cuibl. YcinoBus paBHOBECUS TBEPIOIO
tena B UCO

229

TexHudyeckue  yCTpOMCTBA:  MOJUIMITHUKY,

JABMKCHUE NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[TpakTnyeckue padoOThL. V3ydeHHe ABHIKCHHS
Opycka 10 HAaKJIOHHOM TIUIOCKOCTH IO
JICHCTBUEM HECKOJBKHUX CHI. KccienoBanue
3aBHCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIMX
B JIeOPMHUPYEMOI TIPYy)KUHE U PE3MHOBOM
oOpasile, OT BEIMYMHBI HX JAcPOpPMAIlHH.
HccnenoBanue yciaoBUid paBHOBECHS TBEPIOTO

TCJIa, UMCIOLICTO OCh BpalllCHUSA

2.3

###H#Par##3AKOHDBI COXPAHEHN B MEXAHUKE

NMnynsCc MarepuanbHOM TOYKH, CHCTEMBI

2.3.1 MaTepUalbHBIX TOYeK. HMmmynsc cuibl u
W3MEHEHUE UMITyJIbCa Teja
53 3akoH coxpaHeHuss ummnyinbca B HCO.
o PeakTuBHOE ABM>KEHNE
233 PabGota cunbl
234 Mo1HOCTb CHITBI
53 Kunernyeckas sHEprus MaTepualbHON TOYKH.
o Teopema 0 KHHETHYECKOW SHEPTUH
[TorennuansHast oHeprus. [loTeHnuanpHas
036 SHEprus yopyro nehopMUpPOBaHHOM
o npyxuHbl. IloTeHuManbHas dSHeprus Teja
BOJIM3U MOBEPXHOCTH 3eMIIN
[ToTeHnManbHble U HEMOTEHIUAIbHBIE CHJIBL.
537 CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C

N3MCHCHHUEM MEXaHUYEeCKOM SHEPTrUun

CHUCTCMBI TCII. 3aKoH COXPAaHCHUA




MEXaHUYECKOW SHEPTrun

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHudeckue yCTpONCTBA: IBUYKEHUE PAaKET,
o BOJOMET, KOIIEP, NPYKUHHBINA ITUCTOJIET
[IpakTnueckue pabGoTsl. M3yuenue cBs3u
5310 CKOPOCTEH TeJI MpU HEYNpyrom yuape.

HccnenoBanne CBsi3M  pabOTBI  CHIIBI €

H3MEHEHHEM MEXaHHMISCKOM OHEPIuu T€jia

MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHnoBckoe
neuxenue. {uddysusa. Xapakrep ABUKEHUS U

BSaHMOIIeﬁCTBHSI qacTull BEIICCTBA

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel HW  OOBSICHEHHE CBOWCTB

BCIIIECTBA HA OCHOBE ATUX MOJICNICH

Macca MOJICKYII. KoauuecTtBo BCIICCTBA.

[TocrossuHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€

nsmepenue. lllkana remneparyp Llenbcus

3.1.5

Mogens  wuaeampHoro  rasza.  OcHOBHOe
ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKON

TECOpHHN UACAIBHOTO Ira3a

AOGcomoTHas TeMIieparypa Kak Mepa cpeaHei
KMHETUYECKOW SHEPTruu TEIUIOBOTO JABMKECHUS

yactull ra3a. lllkana remnepatyp KenbBuna

VYpaBuenne Knanelipona — Menneneesa.

3akon [lampToHa

I'a30BBIC 3aKOHEI. H3OHpOHCCCBI B NACAJIbHOM
ra3€¢ € IMOCTOAHHBIM KOJHYCCTBOM BCHICCTBA:

U30TepMa, U30X0pa, n3odapa

TexHunueckue YCTpOMCTBA:! TEPMOMETD,

O6apomerp




3.1.10

[Ipaktuueckue pabotel. M3mepeHue Macchl
BO3JlyXa B KJIaCCHOM KoMHare. MccienoBanue
3aBUCUMOCTH MEXAY IapaMeTpaMH COCTOSTHUS

Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJAMHAMUKHU

3.2.1

TepmonnHamuueckas cucrema. BHyTpeHHss
SHEPTUsi TEPMOJMHAMHYECKOW CHUCTEMBI U

CIOCOOBI €€ N3MEHEHHUS

322

KonngectBo Temnotel u pabora. BHyTpeHHss

OHCPIusa OJHOATOMHOI'O HCAJILHOI'O I'a3a

323

Buael Tenmonepenauu: TEIIONPOBOIHOCT,
KOHBEKIMA, U3lydeHue. Tenno€MKocTh Tena.
VYnenpHasd TemIo0EMKOCTb BemiecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIONCPCaaA4IC

324

[TepBsiit 3aKoH TepmoauHamMuku. [Ipumenenue
IIEPBOIO 3aKOHAa  TEPMOJIUHAMUKHU K
uzonporeccam. ['paduyeckas uHTEprpeTanus

paboThI Ta3a

325

TeruoBble mamuHbl. [IpuHIMIBL aelcTBUSA
TerioBbIX MammH. [IpeoOpazoBanus »HEpruu
B TeIOBbIX MamuHax. Koaddumuenr
nonesHoro  geiictBus  (manee —  KIIM)

termioBoi mamuHel. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoii 3aKOH TEPMOANHAMUKHU.
HeoOpatumocTs  mporeccoB B MPHPOJE.
Tennossle JBUTATEIH. DKoJorn4ecKkue

POOJIEMBI TETIJIOIHEPTETUKU

3.2.7

Texnuueckue YCTPOMICTBA: JIBUraTelb
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUTITUOHCD

3.2.8

[TpakTuyeckue paboTsl. Mi3MepeHue ynenbHoi

TEIIOEMKOCTH

33

###Parf##AI' PEI’ATHBIE COCTOAHUA BEIHLIECBA. ®A30BbIE

ITEPEXO/bI




3.3.1

[TapoobpazoBanue u koHaeHcarus. Vcnapenne
u KUIICHHE. VY nenvpHas TEIUI0Ta
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPBI

KHUIICHHUA OT JaBJICHUA

3.3.2

AOcCoI0THAE W OTHOCUTENIbHAS BIIAKHOCTD

BO3Ayxa. HachlleHHbIi nap

333

Teépnoe TEJIO. Kpucramnmueckue u
amopdHbIe Tenma. AHHU3OTPONHS  CBOMCTB
KpUCTAJJIOB. Kunkue KPUCTAJUIBIL.

COBpeMCHHLIe MaTCpHaJbl

334

[InaBneHune u KpuctauM3auus. YJelbHas

TCIIJI0TA I1J1aBJICHHA. CY6J'II/IM8.I_II/I${

3.35

ypaBHeHI/Ie TEIUIOBOro OanaHca

3.3.6

TexHudyeckue yCTpOMCTBA: THUIPOMETp U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTMH
IIOJIy4EHUSI COBPEMEHHBIX MAaTEPHUAIOB, B TOM

YUCJIC HAHOMATCPpUAJIOB, U HAHOTCXHOJIOI'MH

3.3.7

IIpakTrueckue paboThLI. N3mepenune

BJIA’JKHOCTHU BO3yXa

SJIEKTPOAMMHAMUKA

4.1

###PartH# I JIEKTPOCTATUKA

4.1.1

OnekTpu3zanus Tea. DiaeKTpuyeckui 3apsia. Isa

BU A DJICKTPUYICCKHUX 3aps10B

IIpoBoiHMKH, JUDJIEKTPUKU u

MMOJIYITIPOBOAHUKHA

4.1.3

3aKOH COXpaHEHHS JICKTPUIECKOTO 3apsia

4.14

B3aunmoneiictBue 3apsaaoB. 3akon Kynona

DnexTpuieckoe noJie. HanpsoxénaocTs
JJIEKTPUYECKOIO TIOJIAL. [TpuHIMn
cynepnosunuu. JIuHMM — HanpsKEHHOCTH

SJICKTPHYCCKOTO ITOJIA

PaGora cwun QJICKTPOCTATUYCCKOI'0  IMOJIA.

ITorennuain. PasHocTh TOTEHIINAIOB

HpOBO,Z[HI/IKI/I U AUBJICKTPUKKW B IIOCTOSHHOM




anekTpudeckoM — moje.  Judnexrpuueckas

IIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konpnencarop.
4.1.8 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCaTopa.
OHeprus 3apsyKEHHOT0 KOHJEHCAaTopa
TexHuyeckue  yCTpPOWCTBA:  AJIEKTPOCKOI,
419 JJIIEKTPOMETpP, DJIEKTPOCTATUYECKask 3alluTa,
o 3a3eMJIEHUE AJIEKTPONPUOOPOB, KOHJIEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
41.10 [IpakTnueckue paboTHI. H3mepenne

ANEKTPOEMKOCTH KOHJICHCATOPA

4.2

HHHPar###TIIOCTOSHHABIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBLIX CPEJAX

YcaoBus CYLICCTBOBAHUA IIOCTOSAHHOI'O

4.2.1 ANEKTpUUECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [TocTosHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma 1151 yyacTka 1enu
123 DNEKTPUYECKOE COMPOTUBIIEHUE. Y AENbHOE
o COTIPOTHBIICHUE BEIIECTBA
424 [locnenoBarensHoeE, napajieJbHOe,
o CMEIIaHHOE COETMHEHUE TTPOBOIHUKOB
Pabota anexTpudeckoro Toka. 3akoH Jxoyms
4.2.5
— Jlenua
4.2.6 MoIHOCTD 3IEKTPUYECKOTO TOKa
anekTpoaBkymas cuia (manee — DJIC) u
427 BHYTPEHHEE COMPOTUBIICHNE UCTOYHHKA TOKA.
o 3akon Oma [ TONHOW  (3aMKHYTOW)
aneKTpuiecKkoil menu. KopoTkoe 3ampikaHme
DNIeKTpOHHAS MIPOBOJIUMOCTH TBEPBIX
428 METaJUIOB.  3aBHCHUMOCTb  CONPOTHUBIICHUSA
o METaJIJIOB oT TeMIIepaTypHhl.
CBepXxIpoBOIUMOCTh
120 OnekTpuueckuii Tok B Bakyyme. CBolicTBa

JJIEKTPOHHBIX ITyYKOB




4.2.10

[TomympoBoauku. COOCTBEHHAS U TPUMECHAS
MPOBOJIUMOCTh TOJYIPOBOJIHUKOB. CBOMCTBa

p-n nepexona. [ToaynpoBogHIUKOBBIE TPUOOPHI

4.2.11

OJIGKTPUYECKUH  TOK B DBJEKTPOJIUTAX.
DNIEKTPOAUTHYECKAS JUCCOITHAITHSL.

DJIeKTPOJIU3

4.2.12

DIIeKTPUUECKUI TOK B raszax.
CaMOCTOATENbHBIA W HECAMOCTOSATEILHBIN
pa3psn. Pasnuunble THIBI CaMOCTOSITEIBHOTO

pazpsana. Momnnus. [1mazma

4.2.13

TexHuueckue YCTpPOMCTBA:! aMIIepMeTp,
BOJITMETP,  pPEOCTaT, MCTOYHUKH  TOKa,
AJIEKTPOHArPEBATEIbHBIE puOopHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPBI, TEPMOMETP
COIIPOTHUBJIEHUS, BAKYYMHBII IOHUO,
TEPMUCTOPbI u (doTope3nucTopsl,

HOHYHpOBOI[HHKOBBIﬁ Auoa, raJlbBaHHUKa

4.2.14

IIpakTrueckue paboTHL. N3yuenune
CMEIIAaHHOTO COEAMHEHUSI PE3UCTOPOB.

U3smepenne OJIC HCTOYHMKA TOKa U €ro
BHYTpPEHHEro comnpoTtusineHus. HaOmonenue

AIIEKTPOIIH3a

11 KUIACC

Kon Koanposepsiemoro
pasaena 3JIEeMEeHTa

IIpoBepsiemMble 3JIeMEHTbI COIEPKAHUSA

4

SJIEKTPOAMHAMUKA

##HPar#M AT HUTHOE I1OJIE. SJIEKTPOMAT'HUTHAA MHAYKIWA

4.3.1

ITocTtosiHHEIE MarHuThl. BzaumoneicTBue

INOCTOAHHBIX MaroHnuToOB

4.3

4.3.2

MarnutHoe moisie. Bekrop MarHuTHOU
uHAyKoun.  [lpuHnun — cynepnosunui.

JIuaun wmarnuTHOM wmHAyKuuMu. Kaprtuna




JUHUM  MAarHuTHOM  MHAYKIUHU  TOJIA

IIOCTOAHHBIX MAarHuTOB

MarnutHOEe 10JIE€ NPOBOJAHMKA C TOKOM.
KapTuna nuHUN NOJS AJIUHHOTO MPSIMOTO

MNpOBOAHUMKA MW 3aMKHYTOI'O0 KOJIBIICBOT'O

433 MPOBOJAHMKA, KAaTyIIKU C TOKOM. OIBIT
Opcrena. BzaumoaeiicTBue NpoBOJAHUKOB C
TOKOM
434 Cuna Amriepa, e€ MOJyJib M HallpaBJICHUE
Cuna JlopeHuia, e€ MOIyJIb U HampaBICHHE.
JBrm>kKeHre  3apsOKEHHOW  YacTUIbl B
433 OJIHOPOAHOM MarHuUTHOM Tmone. PabGota
cuiibl JIopeHa
4.3.6 SIBiieHnE ANEKTPOMArHUTHOM MHIYKIUU
437 [ToTok BeKTOpa MarHUTHOM UHIYKLIUU
O/1C nHayKuuu. 3aKOH IEKTPOMarHUTHOM
438 unaykuuu Papaes
BuxpeBoe anektpuueckoe mnone. IJIC
UHAYKIIMM B TPOBOJHUKE, ABMKYIIEMCS
439 MIOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM
nose
4.3.10 IIpaBuno Jlenna
NHAayKTUBHOCTB. SIBIEHME CAaMOMHIYKIUH.
4311 OJ1C caMOMHIYKIINT
OHeprus MarHUTHOTO TMOJSl KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE T0JIe
TexHuueckue  yCTpOWCTBA:  ITOCTOSHHBIE
MAarHHThbl, AJIEKTPOMAarHUTBHI,
4.3.14
AIIEKTPOJBUTaTENb, YCKOPUTEIH
AIIEMEHTApHBIX YaCTULl, MHAYKIIMOHHAS M€Yb
[TpakTueckue paboTHI. N3yuenne
4.3.15 MAarHuTHOTO MO KaTyIIKHM C TOKOM.

I/ICCJICIIOB aHHuC I[CﬁCTBH}I IIOCTOSAHHOI'O




MarHurTa Ha paMKy ¢ TokoM. MccrienoBanue

SABJICHUSA BHGKTPOMaFHHTHOﬁ HHAYKIIUU

KOJIEBAHMA 1 BOJIHBI

5.1

#H#HParF#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnass  cucrema.  CBOOOIHBIC
kojeOanus. ['apMoHuueckue KoyieOaHuUs.
[lepuon, wactora, ammumtyna u (dasa

KoJieOaHuii

[IpyxuHHbId MagTHUK. MaremaTuyecKui

MasTHHUK

YpaBHEHHE TapMOHHUYECKHX KOJICOAHMIA.
Kunemaruueckoe u OUHAMHWYECKOE

OIIMCaHHe KOJIEOATEILHOTO JABUXKXCHUA

[IpeBpammenue SHEPTrUH pu
FapMOHHYECKUX  KOJIEOaHUSX. CBs3b
AMIUTUTYZbI Kosie0aHui HCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMHU KoseOaHUil e

CKOPOCTH U YCKOpPEHUS

Konebarenbubiii  koHTYp.  CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoJIeOaHus B
UAealbHOM  KOJEOAaTeJIbHOM  KOHTYpE.
AHajoruss MeXIy MEXaHWYECKHUMU U
AIIEKTPOMarHUTHBIMU KOJIe0aHUSMHU.

®opmyna TomcoHna

3aKkoH COXPAaHCHUA SHEPIrUuu B HUACAIIBHOM

KoJiIe0aTeIbHOM KOHTYpPC

BbIHy)XI€eHHbIE MEXaHUYEeCKHE KOJIeOaHusI.
Pesonanc. Pe3onancunas KpHBasl.
BrinyXeHHbIE AJIEKTPOMAarHUTHBIE

KoJicOaHus.

Ilepemennbiii  Tok.  CHHYycOMAANBHBIN

IIEPEMEHHBIN TOK.

MoOIIHOCTh NEPpEMECHHOTO TOKa.

AMIUIMTYIHO€ W JEHCTBYIOIIECE 3HAYCHUE




CHJIBI TOKA W HAITPSXKCHUA

5.1.10

Tpancdopmarop. [IpousBozacTso, nepegaya
U TOTpeOJICHUE 3IEKTPUUYECKOI 3HEpruu.
OKOJIOTHYECKHE PUCKHU NPU IPOU3BOICTBE
AIEKTPUYECKON SHEpruu. Kynbrypa
MCII0JIb30BaHUs JIEKTPO3HEPIUH B

HOBCEIHEBHON KU3HU

5.1.11

TexHuveckue ycTpoicTBa: celicmorpad,
AIEKTPUYECKUIN 3BOHOK, JINHUU

QJICKTpOoIICpCaav

5.1.12

[IpakTnueckue paboTsl. MccnenoBanue
3aBUCUMOCTH IEpUOJia MaJIbIX KoseOaHuH
rpy3a Ha HUTHU OT JUIMHBI HUTH U MAaccChl
rpy3a. MccnenoBanue nepeMeHHOro Toka B
LEeNU M3 I0CJIEOBAaTEIIBHO COEINHEHHBIX

KOHACHCATOpPA, KATYIIKHU U PE3UCTOPA

5.2

##HParH#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBUSI
pacnpoctpanenusa. llepuon. Ckopoctb
pactpocTpaHeHUss W JJIMHA  BOJIHBI.

HonepeqHHe " IPOJOJILHBIC BOJIHBI

522

#i#HPar#t# NnurepdpepeHuns u audpakuus

MEXaHHUYECKUX BOJH

523

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTa Tona. TemOp 3ByKa

524

ONEeKTpOMarHUTHbIE  BOJHBL. Y CIIOBHS
W3JIy4eHUS]  DJIEKTPOMATHUTHBIX  BOJIH.
B3aumMHas opuenranusa BekTopos E, B u v

B BHGKTPOMaFHHTHOﬁ BOJIHE B BaAKyyM¢€

525

CBoiicTBa  DIJIEKTPOMATHUTHBIX  BOJH:
OTpa)KE€HUE, TMPEJOMIICHHE, MOJSAPU3ALINS,
mudpakmus, wuaTephepenius. CKOpoCcTh

SJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMATrHUTHBIX BOJIH.

HpI/IMeHeHI/IC 9JICKTPOMAruuTHBIX BOJIH B




TEXHUKE U OBITY

5.2.7

[TpuHIMOBI PafnMOCBA3M U TEJNEBUICHHUS.
Pannonokanus. DJEeKTpOMarHuTHOE

3arpsi3HEHUE OKPY KaIoIIeH cpeibl

5.2.8

TexHu4eckue YCTpPOWCTBA: MY3bIKaJIbHBIC
WHCTPYMEHTHI, yJIBTPa3ByKOBas
JUarHOCTHUKAa B TEXHUKE M MEIHIMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

anteHHa, Tenepon, CBU-neup

53

#HParfH#HOIITUKA

5.3.1

[IpsimonuHeiHOE pacpocTpaHEHUE CBETa

B OJIHOpOJIHOM cpexe. JIyu cBera

532

OtpakeHue cBeTa. 3aKOHBI OTPAKCHUS
cBera. [loctpoeHne M300pKEHHUIA B IIOCKOM

3epKasie

533

[Ipenomnienne cBera. 3aKOHBI TMPEIOMIICHUS
CBETa. AOCOIIOTHBIN IoKa3areib

MIPETOMIICHUS

5.34

[TomHoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIll yroy MOJHOTO BHYTPEHHETO

OTpaKeHUs

535

Hucnepcust  cBera. CHOXHBIM  COCTaB

oenoro ceera. [{Ber

5.3.6

Cobwuparoniue ¥ pacceuBaronue JUH3BI.
Tonkas nuH3a. DOKYCHOE pacCTOSHUE H
OIITHUYECCKAas cuiia TOHKOU JIMH3HI.
[Toctpoenue n3o0pakeHUit B COOMPAIOIINX
M paccewBaromux JmH3ax. Dopmyna
TOHKOW JUH3bI. YBEIUYEHHE, JaBacMoe

JIMH301

5.3.7

Hpenenm NPpUMCHUMOCTH FCOMCTquCCKOﬁ

OIITUKHU

5.3.8

Wntepdepenuss  cBera.  KorepeHtHbie

HCTOYHHUKH. VcaoBus HaOIIOAEHUS




MaKCUMYyMOB u MHUHHMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(baSHBIX KOI'¢pC€HTHBIX HCTOYHUKOB

Hudpakmuss  cBera.  udpakiuonnas

pemérka. YciaoBue HAOMIOACHUS TIABHBIX

5.39 MaKCUMYMOB npu MaJcHUN
MOHOXPOMaTHYECKOTO cBeTa Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonstpusanus ceera
TexHuueckue yCTpOMCTBA: OYKH, JIyIa,
doroanmapar, TMPOCKIIMOHHBIN arapar,
5.3.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAsI
ONTHKA, T paKIMOHHAS peméTka,
MOJISIPOU]
[IpakTnueckue paboTHI. U3mepenne
s310 nokazatessi npenomiienus. MccrnenoBanue

CBOMCTB  HM300pakCHMH B JIMH3aX.

HabGnronenue aucnepcun ceeta

BJIEMEHTHI CTIELITUAJILHOM TEOPUU OTHOCHUTEJILHOCTH

6.1

I'paHuLBl TIPUMEHMMOCTH  KJIACCUYECKOU
MEXaHUKH. ITocTynatel TEOPUH
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH
MOIYJIA CKOPOCTHM CB€Ta B BaKyyMe,

MMPUHIUIT OTHOCHUTCIIBHOCTH OHnHITEHHA

6.2

OTHOCHTEILHOCTh OOTHOBPEMCHHOCTH.
33.MC)1J'ICHI/IC BpECMCHU W  COKpalICHUC

JITAHEI

6.3

3HCpI‘I/IH " UMITYJIBC CBO60I[HOI71 JaCTUIIbI

6.4

CBsi3b Macchl C JHEpPrued W UMIYIbCOM
CBOOOJIHOM YaCTHIBl. ODHEPTUs TOKOS

cBOOOIHOM 4aCTHLIBI

KBAHTOBAS ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOU OITTUKA

7.1.1

®otonbl. PopMmyiia [lnanka cBsi3u 3HEprun




dboTOHAa C €ro 4YacToTol. ODHeprus u

UMITYJbC (POTOHA

OTtkpeiTHE U uccienoBanue GorodPdexra.
OnEbITEI AT. CroneroBa. 3aKOHEI

dororddekra

YpaBHeHue OUHNITENHA I
dororddekra. «KpacnHas TpaHUIa»

dboTtodrddekra

7.1.4

Hasnenue ceera. OnbiTel [1.H. JIebenena

7.1.5

XUMHYECKOE NEeHCTBUE CBETA

TexHUUECKHE YCTPOUCTBA: (OTODICMEHT,
doronaTuuk, COJTHEYHAsI Oarapes,

CBETOIUO]T

7.2

CTPOEHHME ATOMA

7.2.1

Monens atroma Tomcona. OIBITE
Pezepdopaa mo uccieqoBaHuio CTPOCHUS

aroma. HnaHeTapHaﬂ MOJCIb aTOMa

7.2.2

ITocTynmatsl bopa. N3nyyenune U
HOMJIOIIEHNE  (DOTOHOB IpU  IEpexone
aToMa C OJHOIO YPOBHS JHEPrUU Ha
npyroi. Buasl ciektpoB. CekTp ypoBHEM

9HEPIUu aToMa BOAOpOJa

7.2.3

BonHosrle cBoiictBa yactull. BoiHBI 1€
Bporis. KopnyckyisipHO-BOJIHOBOM
nyamusM.  Judpakuus dIeKTpOHOB Ha

KpHUcTalljax

7.2.4

CnoHTanHOE U BBIHYKICHHOC H3JIYUCHUC.

YceTpoiicTBO B MpUHIUT PabOTHI Jiazepa

7.2.5

TexHUuecKne yCTpOMCTBA: CIEKTPaIbHbIN
aHayn3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTED

7.2.6

[Tpaktuyeckue  pabotel.  Habmionenue

JIMHENYaToro CreKkTpa

7.3

ATOMHOE APO




7.3.1

Meroapl HaOMIONEHUS W PETHCTPALUA

SJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTKpbITHE  PAAUOAKTUBHOCTU.  OMBITHI
Pezepdopna mno ompeneneHuro cocraBa
pamumoakTuBHOrO  m3mydeHus. CBolicTBa
anb(da-, 6era-, ramMmma-u3nydeHus. BriusHue

PaaAnOaKTUBHOCTH HaA JXHUBBIC OPraHU3MbI

7.3.3

OTkppiTHE  OPOTOHAa W HEUTpOHA.
Hyxnonnass monens siapa [elizenbOepra —
WBanenko. 3apsan sapa. MaccoBoe 4HCIIO

sapa. M3oTonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
NMO3UTPOHHBIH  Oera-pacman.  [amma-
U3ITy4eHHeE. 3aKOH  paJAMOAKTUBHOIO

pacrazaa

7.3.5

OHeprust CBSI3U  HYKJIOHOB B siIpe.

Snepusie cuibl. Jledekt macchl siyipa

7.3.6

SAnepuble peakuuun. JlemeHne W CUHTE3

saaep

7.3.7

Snepuslii peakTop. TepmosinepHbIit
cunte3. [lpobmemMbl W  MEPCHEKTUBBI
AIEPHOM  DHEPreTUKU.  ODKOJOTUYECKUE

ACIICKThI HI[CpHOfI OHCPICTUKHU

7.3.8

OnemeHTapHble  4acTuubl.  OTKpbITHE
[I03UTPOHA. @yH/1aMEHTAIIbHBIE

B3aHUMOJEHCTBHUI

7.3.9

TexHU4YecKkne  yCTpOWCTBA:  JIO3UMETD,
Kamepa BunbcoHa, snepHbIl peakTop,

aroMHas bom0Oa

7.3.10

[Tpaktnyeckue pabotel. HccnenoBanue
TPEKOB 4acTHULL (1o TOTOBBIM

dotorpadusam)

OJIEMEHTBI ACTPOOU3UNKU

8.1

Bun 3Bé3nmHoro neba. Cospe3musi, sipKue




3BE3/bI, IJTAHETHI, UX BUAUMOE IBIIKCHUE

8.2

Conueunass cucreMa. IlimaHeTel 3eMHOU
TPYIIIIBL. [ImanersI-ruranTel u ux
CITYTHUKH, KapJIMKOBBIC IJIaHETHI. Maibie

Testa CoTHEYHOH CUCTEMBI

8.3

Connne, d¢otochepa u  armocdepa.

CoHeyHast akTUBHOCTD

8.4

Ucrounuk sneprun CosiHIA U 3BE3NT

8.5

3BE3/1bI, WX OCHOBHBIE XaPAKTCPUCTHUKH:
Macca, CBETUMOCTh, PaJHyC, TeMIleparypa,
HX B3aUMOCBSI3b. Juarpamma
«CHEKTPAJBbHBI KJIaCC — CBETUMOCTHY.
3Bé31pI I7ABHOH  IMOCIEAOBATENHHOCTH.
3aBHCHMOCTh «Macca — CBETHUMOCTBY» IJIA

3BE3]1 IJIaBHOU IIOCICA0BATCIIbHOCTHU

8.6

#HHPar#H##BuyTpeHHee  cTpoeHHe  3BE3N.
CoBpemeHHbIE IIPEACTaBICHUs 0
NpoOUCXOXKIeHNU U sBomouuu ConHIa u

3BE3. DTaIbl )KU3HU 3BE3]

8.7

Mneunsii  Ilyre — Hama ['anmakrtuka.
CnupanbHass  crpykrypa  [amaktukw,
pacmpeneneHue 3BE31, rasa W IbLIN.
[Tonoxxenne wu paBwkenne ConHoa B
lNanaktuke. Ilnockas wu  cdepuueckas

HOJICUCTEMBI I allakTUKU

8.8

Tuner ramaktuk. Paguorajaktukkn U

KBazapel. YEpHBIE ABIPHI B SIpax rajJakTHK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaO6ma. Pasz0eranue rajakTuk.
Bospact u paguyc BceneHHoOW, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usiyyenue

8.10

MacmrabHast ~ cTpykTypa  BcenenHoi.
Mertaranaktuka. Hepeménuble mpo6iieMsl

aCTPOHOMUU




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. ®uswuka, 10 kmace/ Msakumes I'.51., byxosues b.b., Corckuit H.-H. mox penakmueii
[TapdenTreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

2. ®wusuka, 11 knacc/ Msxkumes I'.41., bByxosues b.b., Corckuit H.H. mon penakiueit
[TapdenTreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

3.
METOANUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

YMK «®u3suka. 10 xmacc. ba3oBsiii ypOBEHb»

1. ®usuka. 10 kiacc. ba3zoBelil ypoBeHb. YUEOHUK C 371E€KTPOHHBIM
npuioxxenueM (aBrop B. A. KacesHOB).

2. ®usuka. 10 knace. ba3zoBelil ypoBeHb. MeTonueckoe nocodue (aBrop B. A.
KacwsiHoB).

3. ®uszuka. 10—11 xmnaccel. ba3oBblil ypoBenb. Terpanp ais 1a00paTOpPHBIX
pab6ort (aBTopsl B. A. Kacesinos, B. A. KopoBuH).

4. ®uzuka. 10—11 xnaccel. ba3oblit ypoBeHb. Komruiekt TeTpaneit 1uis
KOHTPOJIBHBIX paboT (aBTOp B. A. KacksHOB)

5. ®usuka. 10 kiace. lunaktudeckue KapTouku-3aganus (aBTopsl M. A.
VYurakos, K. M. YuiakoB)
6. ®uzuka. 10—11 xnaccel. ba3osii ypoBens. TeTpaap 111 1a00paTOpHBIX
pa6ort (aBtopsl B. A. KacbsiHos, B. A. KopoBun).
7. ®uzuka. 10—11 xnaccel. ba3oblit ypoBenb. Kommiiekt TeTpazaeit 1is
KOHTPOJIbHBIX paboT (aBTopsl B. A. Kaceanos, U. B. Urpsiios).

8. ®usuka. 11 knacc. Jlunakruueckrue KapTouku-3aganus (aBTopsl M. A.

VYmakos, K. M. Yiakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1 http://nsportal.ru - conpanbHast ceTb paOOTHUKOB 00pa30BaHuUsI.

2 http://markx.narod.ru/pic/ - ¢u3uka B mIkose.

3 http://festival.lseptember.ru/articles/ - ¢pecTuBanp negaroruueckux uaei «OTKPBITHIHA
YPOK».

4 http://www fizika.ru/ - caiiT ans yuuteneil pU3MKHM U UX YIEHHKOB.

5 http://www.physics.ru/ - Matepuaisl o pusmke.

6 www.ege.edu.ru - nHpopMaHOHHbIH optan EI'D.

7 http://school-collection.edu.ru/ - eguHas xoiurekuus [{OPoB




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar BOT60091953345287616995357499410305195481097560
Bnageney Kakanosa Mogmuna Cepreesua

OedcTevTened C 10.04.2025 no 10.04.2026



http://www.tcpdf.org

		2025-09-17T14:39:39+0500




