


INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepalbHON pabdouyeil MmporpaMMbl BOCHHUTAHHS H
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copepxanue mnporpaMMmbl 1o (u3MKe HampaBieHO Ha (OpMUPOBaHUE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydaromuxcs 10-11 kimaccoB mpu
oOy4eHHH UX (u3HMKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pe3yJbTaTaM
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHus, MIAHUPYEMbIE PE3yJbTAaThl OCBOEHUS Kypca (PU3HKHU: JIUYHOCTHBHIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

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

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0J1aM 00yUYEHUS;

e coJiepxkaHue yueOHoro npeamera « Ou3ukay mo rojgaM o0ydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yroui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME MW AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, IMOJIy4YeHHUsS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POpPMUpOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIM METOJ1 MO3HAHUS MPU BBHIMOJTHEHUU UMHU YUYE€OHBIX HCCIIe0BaHUM.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH PAI HUIel, KOTOphle MOXKHO paccMaTpuBaTh KaK MPUHIMIBI €T0
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pas3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM TMpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBISIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NUECKON TEOPUHU, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, IS OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU IESITEIbHOCTH O00YyYarolIuXcCsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JIAOOpaTOpHBIX pador,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJs M3 OCOOCHHOCTEW IUJIAHUPOBAHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MPETIOKEHHBIX THTIOTE3.

bonbioe BHUMaHUWE yHaeNsSeTCS PENICHUIO PAcYETHBIX W KAaueCTBCHHBIX
3agad. [lpu 3TOM s pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aJJaHHOU (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaKk U UHTErpUpYs 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUsl Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k MaTepHalbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOHKHO OBITH
HEe00XoaUMoOe J1abopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/0BaHuEe (HOPMUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlaGopatopHoe o0O0OpyIOBaHUE [JiI YUYEHUYECKUX IPAKTHUYECKUX paldoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M IU(POBBIX MPHOOPOB, @ TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YUYCHUIO TIPUPOJBI, PAa3BUTHEC WX HHTEIICKTYaIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PH3UKH;

e (dopMmupoBaHHE yMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHUS IPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTrxeHne ITUX Ieei 00ecTeuynBaeTCsl pElIeHHEeM CIIeIYIONINX 3a1a9 B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HaHUK 00  oOmux  (Qu3NUEeCKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY W
AIIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MpPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3dNYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOMIMX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJaMH CaMOCTOSITEILHOTO IJIAHUPOBAHUS W TPOBEACHHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIIpEIEeNICHUS IOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIl Pa3BUTUSl YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOILEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKe MepeueHb JabopaTOpHBIX U
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAaHHBIM, YYHUTEIh JEJaeT BBHIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usnka — Hayka o mnpupone. HayuHble mMeToAbl NMO3HAHUSA OKPYKAOLIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuxka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[Tepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuueitnoe  aBmkeHue. [IBukeHHEe  MaTepualbHOM TOYKH 1O
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopoctk. [lepuon u wactora obparieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIOB, IIETTHBIC U PEMEHHBIC MEepeIayu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

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

HaOmronenne ABWKEHHMS Teja, OPOIISHHOrO IO yIiioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3y4yeHue nBUKEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuita conpOTUBIIEHUS NPU JIBUX)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: NOAIINITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYXKUHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMIiynbC cuibl 1 U3MEHEHHME HMITyJIbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaxtrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmMupoBaHHOM  npykuHbl.  [loTeHuManpHass SHeprusi Tejaa  BOJIU3H
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckrue yCTpOMCTBA M NPAKTHYECKOE NPHUMEHEHHUE: BOJAOMET, KONED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIuu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrosbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BELIECTBA. MOJEIU CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPJBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

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



Mopens  uneanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HJACAIbHOrO raza. AOCONIOTHAash TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MAEaNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OnbIThl 10 MU PY3UN )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHUE MEXMOJIEKYJIIIPHOTO
B3aUMOJCHUCTBU.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS HACANBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MAPAMETPAMU COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
DHEpPrus.  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONIPOBOJAHOCTb, KOHBEKIIUS, U3JIydeHHUE. Y IeJIbHAS TEIUIOEMKOCTDH BEILECTBA.
KosmmuecTBo TemnoTsl pu Tenionepesaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMoCTh IPoIIecCcoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosduuueHT mnose3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpoOHWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUICOJEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3aius. Y AelbHast TerioTa miaBienus. CyOoaumanusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MiaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsi Tel. OJEKTpUYEeCKHil 3apsan. JlBa BHIa 3IEKTPUYECKUX
3apsaaoB. [IpOBOJHUKH, AUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTO 3apsija.
BsaumopeiictBue 3apsanoB. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onekrpuyeckoe rmone. Hampsok€HHOCTh  anekTpudeckoro modis.  [IpuHnun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
Jlvanexkrprdyeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3IIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

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

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

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora oamekTpumyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomtHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHUKA TOKA.
3akoH Oma 11 MOJTHOM (3aMKHYTO#) 2yieKTpudeckoi nenu. KopoTtkoe 3aMblikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJANMOCTh
noJIynnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DnekTpuyeckuii Tok B raszax. CamMoCTOSITEIbHBI M HECaMOCTOSTENbHbIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FalbBaHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue HSIIEKTPOABWKYIIEH Ccuibl. KopoTkoe 3ambIKkaHuE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

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

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 10 kjacce OCyIIECTBISETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (pakT, rumotesa, (puanyeckas BeIMYHMHA, 3AKOH,
Teopusi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

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

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, A3JIEKTPOJMTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEDP, TEXHOJIOTHUU
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTtossHHble  MarauThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUUH. [IpuHUOMO cCynepno3uinuu
MarHUTHBIX MoJiek. JIMHMU MarHUTHOW WHAYKIUU. KapTuHa JMHUA MarHUTHOU
WHYKIIH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelicTBre TPOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAK. OJIEKTPOJABIKYIAs Cuila HWHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWXKYIIAS CHJIA HHAYKIAH B
ITPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh. SIBIE€HME CAMOMHIYKIMU. OJEKTPOABIKYIIAS  Cuia
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, DJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOABUKYIIECH CHIIbI MHIYKIIMU OT CKOPOCTHU U3MEHEHUS
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue aBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza koieOaHUU.
[IpyXHHBIN MasTHUK. MaTreMaTU4eCKUil MasTHUK. YPaBHEHHE TapMOHUYECKHX
koJiebanuii. [IpeBpaiiienre HEpPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYEeCKUMU U
AIEKTPOMArHUTHBIMU KoJsieOaHusiMu. @Dopmyna TomcoHa. 3akOoH COXpaHEHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosieOanus. PezoHanc. BoiHy K I€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUsL.

[lepemennbiii TOK. CHUHYCOMAAIbHBIM MEPEMEHHBIM TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCTIOJIb30BaHUS AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTenbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOGmronenue 3aryxaromux KojieOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3onanc mnpu mocienoBaTeIbHOM COCIMHEHMHM pE3UCTOpa, KaTyIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MaJbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHble 0JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdpepenius u nuppakuuss MEXaHUYECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpyuHLMTBI paauOCBsI3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYJIOH H
4acTOTOM KoJeOaHUM.



HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHUE,
IpesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroja MOJHOIO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg 1numH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Dopmysia TOHKOW JUH3BL. Y BEJIHYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢oroanmnapar, NPOEKIMOHHBIN ammapar, MHKPOCKON, TEJIECKOIN, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanre CBOMCTB M300paKeHU B JTMH3AX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGntonenue nonsipusaluu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomol



N3MepeHnue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAIICHHUE
JUIVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C SJHEPrUer U UMITYJIbCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHUS
ITOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

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

OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHbI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
(dboToaTUMK, COJIHEUHAs OaTapesi, CBETOUO.

Jlemoncmpayuu

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. W3nyduenue u mnorjomnieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHo-BOITHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbITel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paavoakTuBHOrO wu3ny4yeHus. CBoiicTBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. DKOJOTUYECKNE aCIIEKTHI SIAEPHON SHEPTETHUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO pU3nyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buinbcona, siaepHbIii peakTop, aToMHast 6omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHUs acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ComnHeunas cucTema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ComnHI@ U 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «CHEKTpalbHBIM Kjacc —
CBETUMOCTB». 3BE31BI TJIaBHOHM ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIHHOCTH. BHYTpeHHee cTpoeHHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue ranakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Maciirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31sA CEBEPHOro MOJYIIAPHS U IPKHUE 3BE3BL.

Hab6mnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku u acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOI HAy4YHOM KapTHHE MUPA, pOJib (PU3HUUYECKOU TEOPUU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHs B 11 kiacce oCylecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, Quisnyueckas BeJIWYWHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBI U MX MPOCKIHH HA OCH KOOPIMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBJICHUSA B )KMBOW MPUPOJIE, IEUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaus.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



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

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanust (6a30BbIil YPOBEHB) JOJDKHO OOCCIICUUTHh JOCTIKCHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOImMHUXCS PYKOBOACTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMNbBITA JIEITEILHOCTH B MPOILIECCE PEATM3alMi OCHOBHBIX HAIlPaBJICHUM
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

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

NPUHATHE  TPAJULIHUOHHBIX  OOIIECYETOBEYECKUX TyMAHUCTHUUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJTbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY Hay4YHOTO TBOPYECTBA,
NpUCYIIEro (PU3nYecKoi HayKe;



5) TpyA0BOr0o BOCIIHTAHUSI:

UHTEpEC K pa3iMuHbIM cdepam npodhecCUOHATBHOU JeATEeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

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

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHHUE IIEHHOCTH HAy4YHON [EATEIbHOCTH, TOTOBHOCTh B MpOLECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISITH  MPOEKTHYID U HCCIEI0BATEIIbCKYIO
JEATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckune aAelcTBUA:
CaMOCTOSITEIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LENU JCATCIBbHOCTH, 3aJaBaTh IApaMETPpbl U KPUTEPHUH HX
JIOCTHKCHMS,
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHajn3a HWMEIOLIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIILHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPAUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUAX  PEAJBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HCHHBIX TTPOOJIEM.
ba3zoBble ucciaenoBarebCKkue JAeiicTBHA.
BJIAJICTh HAYYHOH TEPMHUHOJIOTHUEH, KJIIOUEBBIMU IOHATHUSMHU M METOAAMHU
(bu3nYeCcKO HAYKH;



BJIAJI€Th HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUA U3 PAa3HBIX YUYEOHBIX MTPEIMETOB;

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

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJyYeHUS HMH(POpManuu (PU3MUECKOrO COIAEPIKAHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh  CPEACTBA  MH(DOPMAIMOHHBIX M  KOMMYHHKAIMOHHBIX
TEXHOJOTMI B pElIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTbl (PU3MYECKOrO COAEpPKAaHUSA B Pa3NUYHBIX (opMarax c
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILECTBIAThH OOIIEHHE HA YpOKax (PU3UKH U BO BHEYPOUHOU JIEATENbHOCTH;
pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JECUCTBUI C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYKIaThb pE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOI0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Yy4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

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

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

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

BJIAJCTh HABBIKAMHM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETb OLEHUBATH PHUCKM M CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHUKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIMX HA OMIMOKHU.

B mpouecce nOCTHMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IMPOTIPAMMEBI
no (QusuKe A8 YPOBHS CpeiHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPLICHCTBYETCS HMOLMOHAIBHBIN UHTEIUICKT, IIPEAII0JIAraro Ui
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIFOUAIOMIEr0 CIOCOOHOCTh MIOHUMATh CBOE AIMOIIMOHAIIBEHOE
COCTOSIHUE, BUETh HANPABIECHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIIBLHON CeEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBaHUs, BKIIOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCIexy, ONTUMM3M, WHULIMATUBHOCTb, YMEHHUE ACHCTBOBATb MCXOIS U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHATIBHOE COCTOSTHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpax Pojb U MeCcTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUI 3apsij] PU PelIeHnH (PU3NIECKUX 3a71ad;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOJMHAMUKHM:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIKEHUE, CBOOOJHOE TMaJieHue TeJ, IBUKEHUE [0 OKPYKHOCTH, HWHEpIuS,
B3aumojelicTeue Ten, 1uddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TTPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHUE, UCIAPEHUE, KOHACHCAIIUS, IUIABJICHUE, KPUCTAIIU3AlUs, KUIICHHUE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30MpOlieccax,
AJIEKTpU3aIUs TeJl, B3aUMOJEHCTBUE 3aps/I0B;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKHUE BEITMYUHBI:
KOOpAMHATa, MyTh, MEpPEMENIEHUEe, CKOPOCTb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPrusi, MEeXaHHUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM MPABUIBHO TPaKTOBAThH
(GU3MYECKUI CMBICTT HMCIOJB3YEeMBIX BEIMYMH, WX OOO3HAUCHUS W CIWHHIIBI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (M3UYECKYIO BEIMYHUHY C APYTHMHU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHMUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHYECKOTO JBIDKCHHS MOJICKYJI, CpeIHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTta rasa,
KOO (PUIIMEHT TMONEe3HOTO JACUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAUEHWUsS W CAWHUIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIONINE JAHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUNHAM;

OIHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
AIIEKTPUUECKOE TMOJIe, HAMPSHKEHHOCTD TMOJIsI, MOTEHIIUAN, pa3HOCTh MOTEHIIUAJIOB,;
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHAM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBIICHUS, UCIIONB3YsI (PU3HUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXpaHEHUsS MEXaHMYECKOW DHEPrHH, 3aKOH COXpPaHCHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTpUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pasiuyaTh CIIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKECHHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAalllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3UYECKUX SBICHUN U
IPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(bOopMyIMpPOBaTh BHIBOIHI,

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/IbI OLICHKHU MTOTPEIIHOCTEN N3MEPEHHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIWYUMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(UKCUpOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B
BUJIE TaOnMIl U rpauKoOB, AeJaTh BBIBOABI IO pe3yJibTaTaM HCCIIEA0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUNA B
pamMKax Y4eOHOTro SKCHEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
NEeATEIbHOCTH C MCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000opy10BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCHOJB3Ys (PU3MUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaM3a yCJIOBHS 3a7aun
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PACUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

peniaTh KaueCTBEHHBIE 3aa4/: BBICTPAUBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HAa H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPENICTABJICHUS YIEOHOW U HAyYHO-TIOMYJIAPHON MHGOPMAIIHH, TOTYyYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATh MOJIydaeMyto HH(POPMAILIHUIO;

PUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHust 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYIIE C BHIIOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeAMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTH IJIIOAECH, LEIOCTHOCTh U €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOYECUHBII HCTOYHMK CBETA, AJIEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO f]ipa MpU PELIEHUU (PU3HYECKHX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasE WHAYKUUSA, JEHCTBUE MArHUTHOTO TIOJSL Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHys, audpakuus U TOJAApU3aAlMsA  CBETa, JHMCIEPCUSl  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BELIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTH  PA3NMYHBIX  Cpel) |
AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJEKTPOABIIKYIAs cuia, pabdoTa TOKa,
WHAYKLOUS MarHATHOTO MOJs, cuina Amrepa, cuia JlopeHua, WHIYKTUBHOCTH
KAaTyIIK{, HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOIO IOJIEM, MEPHOJ M 4YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij W CWja TOKa B MpoIecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKasl cuja JMH3bL, NMPU OMHCAHUM MPABUIBHO TPAKTOBAaTh (PU3MUECKUIL
CMBICJ HCIOJIb3yEMbIX BEJIUYMH, UX OOO3HAYeHUS M EIUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUMHY C JPYTUMH
BEJMYMHAMU;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBJICHUS M MPOIECCHl, HUCIOJIb3Ys
busznyeckue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI U



4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIMHMUIIbI, YKa3bIBaTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYHWHAMH,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4uCia, mocrynarel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMAaTHU4YeCKO€ BBIPAXXEHHUE M YyCJIOBUS (TpaHUIbI, OOJACTH)
MPUMEHUMOCTH;

ONPENIENATh HANIPABICHUE BEKTOPA MHAYKIMH MAarHUTHOIO TOJIS TPOBOIHHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBIICHUU W
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSAMBIX UM KOCBEHHBIX HM3MEPEHUMH: IPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MpPEIIOKEHHOTO O0OpYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBAThH BBIBOHI,

OCYHIIECTBIISTh MPSAMbIC U KOCBEHHBIE M3MEPEHHS (PU3NYECKUX BEIUYMH, MIPU
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATHh YCTAHOBKY, (PHUKCHPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TAOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
JESATETLHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PUNYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (HOPMYJIbI,



HEOOXOUMbIE JUIsl €€ pEIlIeHus, NMPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONOPOM HA WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IpPU  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTAaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOJTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATTU3UPOBAThH MOTyYaeMyI0 HH(OPMAILIUIO;

OOBSICHATH TPHUHIMIIBI JEHCTBUS MAalIMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCMHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 0€30M1acHOCTU MPU OOpalleHUH ¢ MpUOOpaMyu U TEXHUUYECKUMU
YCTPOMCTBAMH, JIJIsi COXPAHEHHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJIOTUYECKOTO
MIOBECHUS B OKPYXKAIOIIEH CpeaE;

paboTaTh B TIpyHIe C BBINOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IJJAHUPOBATH JEATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB T'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/mm KonrpoJsbnsie | IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTesbHbIEe pecypchl
padoThI padoThI
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
)
11 VISHICE T METOAR HAYHHOTO 2 https://m.edsoo.ru/AVIAWVNQO
MIO3HAHUS
Htoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka https://m.edso0.ru/SNO2MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 1 1 https://m.edso0.ru/86NRCXHA7
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
o _ o
3.1 CHOBBL MOTCKYIHPHOTKHHETIHLUROR 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOPHUH
3.2 OCHOBBI TEPMOIMHAMUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 FPETGTHEE COCTORHI BeffictTRa 5 https://m.edsoo.ru/HSM355JCH
®dazoBbIE IEPEXOBI
Hroro no paszneny 24
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DNeKTpOCTaTHKA 10 1 1 https://m.edsoo.ru/LSRP72QLI



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI

ITOCTOSIHHBIN 2JIEKTPUYECKUN TOK.

4.2 12 https://m.edso0.ru/GEWTDQXWW
Toku B pa3nmu4HBIX cpeax
Wroro no pazneny 22
PezepBHOE BpeMms 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/GEWTDQXWW

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne n/mm Konrpouabnsie | IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoTshI padoThI
Paznen 1. JIEKTPOANHAMUKA
M C)
1.1 ATHITTHO® HOMC. JACKIPOMATHITHAA 11 1 3 https://m.eds00.ru/Z2Q390NG8
VHTYKIIHS
Htoro no paznemny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CRTUHCCIIS H SHCKIPOMATHITHRE 9 1 https://m.edso00.ru/3TLNQKPG6
KoseOaHus
99 MexaHHuecKue U JIeKTPOMarHUTHbIE 5 1 https://m.edsoo.ruMWOT6385V1
BOJIHBI
2.3 Ontuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

OcHOBBI cielaIbHOM Teopun

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEJIBHOCTHU
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/SWOVAWOQRS
4.2 Crpoenue aToma https://m.edsoo.ru/[HSBEAOOEA
4.3 AToMHOE SApO 5 https://m.edso00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazaeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 https://m.edsoo.ru/3EOD6KXI9
Hroro no pazaeny 7
Pa3znen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O06o0m1aroriee TOBTOPCHHE 4 https://m.edso0.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I1O0 68

[TPO'PAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3yYEeHUS

DJIeKTpOoHHbIe UG pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

®du3uka — HayKa O PUPOJIE.
Hayunble MeTOABI TO3HAHUS
OKPY’KaIoIlIero Mupa

https://m.edsoo.ru/Y XGQSPM1P

Posb 1 MecTo ¢uzuku B
dbopMHUpPOBaHUH COBPEMEHHOMN
HAyYHOU KapTUHBI MUDA, B
MPAKTUYECKON AESITENFHOCTH
mojen

https://m.edso0.ru/8HSXWFFVO

Mexannueckoe IBHKEHUE.
OTHOCHUTENHLHOCTD
MEXaHMYECKOI'O JIBUKCHUS.
IIepemerienue, CKOpOCTb,
YCKOpEHHE

https://m.eds00.ru/RSOAQ0V5ZX

PaBHOMEpHOE IIPSIMOJIMHEWHOE
JBUKECHUE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpEHHOE
HpﬂMOJ’II/IHeI/IVHoe JABUIXKCHUEC

https://m.edsoo.ru/MDIDKJOUB

CBobOoniHOe majeHne. Y ckopeHue
¢BOOOIHOTO ITaIEHNUSA

https://m.edsoo.ru/MXPLZIX8J

KpuBonuneiinoe qBUKEHNUE.
JBr>keHME MaTepuabHON TOUKH
110 OKPY>KHOCTH

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

[IpuHLIHAII OTHOCUTENBHOCTH
lNanunes. MnepuuaibHbie
cuctemsl orcuera. [lepBrbIil 3aK0H
Hrrotona

https://m.eds00.ru/J6QY7N3WN

Macca tena. Cuia. [lpunnun
cynepnosuiuu cuil. Bropow
3akoH HeroToHa /i1st
MaTepUuaIbHOW TOUKH

https://m.edsoo.ru/BVTNWTAQH

10

Tperun 3akoH HproToHa 111
MaTepUaIbHBIX TOYEK

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tspxectu. [lepBas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

Cwuita ynpyroctu. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapdpuunent
Tpenus. Cuiia CONpOTUBIICHUS
NIPY ABWKEHHUH TeJla B KUJKOCTH
WU Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[TocTynarensHoe 1
BpaniaTesbHOE JBUKEHUE
a0COJIIOTHO TBEPIOTO Tea.
MowmeHT cuitsl. Ilnedo cumbl.
VYcnoBus paBHOBeCHs TBEPIOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEPUAIIBHBIX TOYEK.
Umnynbce cuiibl. 3aKoH

https://m.edso0.ru/M5JQTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

COXpPaHCHUA UMITYJIbCA.
PeaktuBHOE JABUXKCHUC

16

Pabota n MOLIHOCTD CHIIBI.
Kunernueckas sneprus
MaTepualbHOU To4KHU. Teopema
00 U3MEHEHUU KUHETUYECKOI
JHEPruu

https://m.edsoo.ru/J1V59L.28B

17

ITorennmansHas 3HEPrUs.
ITorennumanbHast 3HEPTHUS yIIPYTO
neOpMUPOBAHHOU MPYKUHBI.
[loTeHumanpHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/RNEXJW4KF

18

ITorenumanbHbie 1
HENoTeHUMaIbHble cUiibl. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOU
SHEPIHM CUCTEMBI T€J. 3aKOH
COXPAaHEHHUS] MEXaHUYECKOU
SHEPruun

https://m.edso0.ru/DA3QVTOXQ

19

JlaGoparopHas paboTa
«HccnenoBanue cBsi3u pabOThI
CHITBI C I3MEHEHUEM
MEXaHUYECKOW YHEPTHH Tejla Ha
pUMepe pacTsHKEHUS
PE3MHOBOTO KTyTa

https://m.edsoo.ru/\W1R4R88UG

20

KonTtponbHas pabora o Teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUs B
MEXaHUKE

https://m.edsoo.ru/LNM6EK6YY



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TOJIOKEHMUS
MOJICKYJISIPHO-KUHETHUECKOM
TeOpuHu. BpOyHOBCKOE JIBH)KECHHE.

Audppysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHI]
BenlecTBa. Mojieaun CTpoeHus
ra3oB, JKUJKOCTEH U TBEPBIX TEJ

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. Konnuectso
BeniectBa. [locrosinnas
ABoranpo

https://m.edsoo.ru/FL1BAQD13

24

TermoBoe paBHOBECHE.
Temneparypa u €€ u3mMepeHue.
IIIxama remneparyp Llenscus

https://m.edsoo.ru/MVPNY60QA8Z

25

Nneanpuniii ra3s B MKT.
OcHoBHoe ypaBHenne MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEe KNHETUYECKOU
SHEPTHUU ABHUKCHUA MOJICKYII.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akon JlanbpToHa. 'a3oBbIe
3aKOHBI

https://m.edsoo.ru/Y3WB66I13A

28

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEXy apaMeTpamMH COCTOSIHUS
Pa3peKEHHOTO ra3a»

https://m.edso00.ru/35DBLKT96

29

I/ISOHpOHCCCH B UACAJIbHOM I'a3€

https://m.edsoo.ru/0ZJ3KZNJ5



https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

U UX rpaduueckoe
Hpe/ICTaBICHNE

30

BnytpeHnHss sHeprus
TEPMOJMHAMHYECKOU CUCTEMBI U
CIOCOOBI €€ U3MEHEHHUS.
KonngecTBo TemioTsl u paboTa.
BHyTpeHHss sHEprus
OJIHOATOMHOTO MJI€aIbHOIO ra3a

https://m.eds00.ru/9JOITVXI8

31

Bunae! renonepenaun

https://m.edso00.ru/36JJ120W9

32

VY nenpHAs TEINIOEMKOCTD
BemrecTBa. KoInm4ecTBO TEIIOTHI
MIpH TeIUIoNepeaaye.
AnmabaTHBIN mporecc

https://m.edsoo.ru/5K3Y4H86L

33

[IepBblii 3aKOH TEPMOJUHAMUKHI
Y €ro IPUMEHEHNE K
M30IIPOLECCaM

https://m.edsoo.ru/2HO6R3GAS

34

Heob6paTumocThb mporeccoB B
npupoae. Bropoii 3akoH
TEPMOANHAMHKN

https://m.edsoo.ru/S85LWDFT8

35

[Tpunnun aeiicteus n KITJ{
TENJIOBOM MAaIlIMHBI

https://m.edsoo.ru/DLCDEAAUC

36

Hukn Kapno u ero KIIJ{

https://m.edsoo0.ru/4AXPSAQ0V7M

37

DKOJ0ru4YecKue MpoOIeMbl
TEIIOPHEPTETUKHU

https://m.edsoo.ru/P07ZMY MS8I

38

O6o06maromuit ypox
«MonekynsipHas Gpu3HKa.
OCHOBEBI TEPMOIAUHAMUKN )

https://m.edsoo.ru/9EKZ0DDWP

39

KonTtponbHas pabora o Teme

https://m.edsoo.ru/RCARYE6ZX



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

«MonexynsipHas pU3MKa.
OCHOBBI TEPMOTMHAMUKI

40

[TapooOpazoBanue u
KoHJeHcanus. Mcnapenue u
KHUIIEHUE

https://m.eds00.ru/X480Q078EE

41

AOCOII0OTHAS U OTHOCUTEILHAS
BJIQYKHOCTh BO3/yXa.
Haceimennsrii nap

https://m.edsoo.ru/98HVAEBMM

42

Teépnoe Teno. Kpucraminueckue
1 aMopQHBIC Tena. AHU3OTPOTIHS
CBOHCTB KpHUCTAILIOB. JKuakue
Kkpuctayibl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/JXFWLMZNK

43

[InaBnenue u KpucTaUIM3aIUA.
VYenpHas TEIIIOTA IUIABICHUS.
CyO6numarus

https://m.edsoo.ru/OX117G6MR

44

YPaBHeHI/IC TEIUIOBOro OajlaHca

https://m.edsoo.ru/0lUXGN2I11

45

DneKkTpu3zanus Ted.
OnekTpuueckuu 3apsia. [[Ba Buna
JJIEKTPUYECKUX 3apsAa0B

https://m.edso0.ru/QJ2S7WSBM

46

[IpoBOIHUKY, TUDTIEKTPUKH U
MOJIYITPOBOJJHUKH. 3aKOH
COXpaHEHHUs SJEKTPUUYECKOTO
3apsaa

https://m.edsoo.ru/F3YVPQUYH

47

B3anmopaeuncTBue 3apsA10B. 3aKOH
Kynona. Toueunbn’
IIEKTPUYECKUH 3apsi]

https://m.edsoo.ru/5U3BUOTHH

48

Hanpsik€HHOCTD 3JIEKTPUYECKOTO

https://m.edsoo.ru/91IKAWD2V6



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

nons. [IpuHumn cynepno3uuuu
3JIEKTPUYECKUX ToJIer. JInHumn
HANPSKEHHOCTH

49

PaGora cun
AJIEKTPOCTATUYECKOTO MO,
IMorennuan. Paznocts
MOTEHIIHAJIOB

https://m.edsoo.ru/\VOPD9ASLF

50

HpOBOI[HI/IKI/I 1 JUDJICKTPHUKU B
SJICKTPOCTATUYICCKOM IT0JIC.
I[I/IBJ'ICKTpI/I‘leCKaH
IMPpOHUIACMOCTDb

https://m.edso0.ru/12P2S3127

o1

OnekrpoeéMkocTs. Konnencarop

https://m.edsoo.ru/B1UPRD52W

52

DIIEKTPOEMKOCTD IIJIOCKOT0
KOHJIEHCaTopa. JHEeprus
3apsKEHHOr0 KOHJIEHCAaTopa

https://m.edsoo.ru/XPUKP82V8

53

JlaGoparopHas paboTa
"M3MepeHue 2IEKTPOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

ITpuHuuUI nencTBU U
IIPUMEHEHHE KOHIEHCATOPOB,
KOIIMPOBAJILHOTO aIlapara,
CTPYWHOTIO ITPUHTEPA.
DJIEKTPOCTAaTUUYECKAs 3alUTa.
3a3emileHne AIEKTPONpruOOpOB

https://m.edso0.ru/H3Q9PNHYY

55

DNEeKTPUYECKUH TOK, YCIOBHUS
€ro CyLIECTBOBAHMSI.
[TocTostHHBINM TOK. CHila TOKA.
Hanpsoxenue. ConpoTuBiieHue.

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

3akoH OMa a1 yyacTKa Lenu

56

ITocnenmoBarensHOE,
napauieIbHOE, CMEIIaHHOE
COCIMHEHUE IPOBOTHUKOB.
JlaGopaTtopHnast pabota
«M3yueHune cMemaHHoro
COEIMHEHUS PE3UCTOPOB)»

0.5

https://m.edso0.ru/SLKT3UPUR

57

Pabora 1 MOIIHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyins-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axoH OMa 1715 OJTHOM
(3aMKHYTOM) JI€KTPUUECKON
uenu. KopoTrkoe 3ambIKaHue.
JlaGopaTtopHnas pabota
«M3mepenne D/1C nctounmnka
TOKa U €ro BHYTPEHHETO
COIIPOTHUBIICHUS

0.5

https://m.edsoo.ru/YN5BF7PBS

59

Pe3epBHbIii ypok. KonTponbHast

paboTa no Teme

n "
OnexkTpoauHamMuka" /

Bcepocculickas npoBepodHast

pabora

https://m.edsoo.ru/MEMG6EIE5X

60

O6o06maromuit ypox
«DNEeKTPOAUHAMUKAY /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/P86 MDYO07H

61

DJIEKTpOHHAs MPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT

https://m.edsoo.ru/WMNNBQL9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

TEeMIIepaTyphI.
CBepXInpoBOAUMOCTh

62

DNEKTPUUECKUH TOK B BAaKyyMe.
CBoucTBa AJIEKTPOHHBIX ITYYKOB

https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBoIHUKY, UX
coOCTBEHHAas U IpUMeECHast
nposoaumocTs. CBoucTBa p—N-
nepexona. [lonmynpoBogHUKOBEIE
npuOopbI

https://m.edsoo.ru/S55A1DQUR

64

DJEeKTPUIECKUN TOK B PacTBOpax
U pacIuiaBax 3JIEKTPOJIHUTOB.
DNEeKTPOIUTHYECKAS
JTUCCOIUAIUSA. DIIEKTPOIIN3

https://m.edsoo.ru/QUOQUWV91

65

DIIEKTPUUECKUH TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITEIIbHBIN pa3psil.
Moanus. I1na3zma

https://m.edsoo.ru/2VX2KLFQA

66

DnexTpuueckue npuOopsl U
YCTPOMCTBA U X PAKTUIECKOE
npuMeHeHne. [IpaBuia TEXHUKH
0e30I1acHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponbhas pabota no teme
«nekTpocratuka. [locTosTHHBIN
3NEKTpUYECKUl TOK. TOKH B
Pa3IMYHBIX Cperax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHsIit ypok. O600mIarommii
ypok 1o TeMam 10 kitacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10

68



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

ITocTossHABIE MAaTrHUTHI U X
B3anMoiecTBHEe. MaruuTHoe
nose. Bektop MarHuTHOM
MHAYKUUU. JINHUM MarHUTHOM
WHIYKIUU

https://m.edsoo.ru/ADMOYI1IN6

MarauTHo€e 1oJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
BzaumopeiicTBue mpoBOJHUKOB C
TOKOM

https://m.eds00.ru/1L5CT47FX

JlaGopaTtopHnast pabota
«M3yueHne MarHuTHOTO TMOJIS
KaTYIIKH C TOKOM)

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBME MAarHUTHOTO TIOJIST HA
IIPOBOAHMK C TOKOM. Cuna
Awmnepa. JlabopaTtopHas pabora
«HccnenoBanue nencTBUA
MIOCTOSIHHOT'O MarHuTa Ha PaMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME€ MAarHUTHOTO TOJIS HA
JBHKYILYIOCS 3apsSKECHHYIO
yactuily. Cuna Jlopenna. Pabora
cusl JlopeHna

https://m.edsoo.ru/7TABZQGQC9

DeKTpOMarHuTHasE WHYKITHUSI.

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

[ToTok BEKTOpa MarHUTHOMN
uaaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
nHaykiuu Papanes

JlaGopaTtopHnast pabora
«HccnenoBanue siBICHUS
AJIEKTPOMArHUTHON MHTYKIIHN)

https://m.edso0.ru/XZS5MQCBU

NuaykTuBHOCTB. SIBIEHUE
camounaykiuu. J/C
CaMOMHAYKIMHU. DHEPrust
MarHUTHOTO TOJIsl KaTYIIKHU C
TOKOM. DJIEKTPOMArHMTHOE 110JIE

https://m.edsoo0.ru/EOTONSAEA

TexHu4eckue ycTpomucTBa U UxX
IIPUMEHEHHUE: IOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHUTHI,
3JIEKTPOJABUIATEIb, YCKOPUTEIN
3JIEMEHTapHBIX YACTHII,
WHIYKIMOHHAs I1€Yb

https://m.edsoo.ru/UWNLFA9L6

10

Ob6o06maromuit ypok
«Mar»uuTHoe 101JI€e.
DNIEKTPOMAarHUTHasE UHIYKIUS»

https://m.edsoo.ru/COBO5BGMC

11

KonTpomnpHas pabota mo Teme
«MaruurtHoe 10JI€E.
DNIEKTPOMarHuTHasE UHIYKITUS»

https://m.edso0.ru/8X637ELEU

12

CB00O0HBIE MEXaHUUECKHE
koseOanus. 'apmMoHnyeckue
KoseOaHusl. YpaBHEHUE
rapMOHUYECKHX KOIeOaHUH.
[IpeBpaiienue suepruu

https://m.eds00.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
NeproJIa MaJIbIX KOJIeOaHH
rpy3a Ha HUTH OT JUJTUHBI HUTH U
Macchl rpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHBIW KOHTYP.
CBOOOIHBIE TEKTPOMArHUTHBIE
Kosie0aHus B U1€aIbHOM
KoJ1e0aTeIbHOM KOHTYE.
AHaOTHsI MEXTY
MEXaHHYECKUMHU U
AJIIEKTPOMArHUTHBIMU
KOJICOaHUSIMU

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna Tomcona. 3akoH
COXpaHCHI/Ifl 3HepFI/II/I B
HJieaIbHOM KOJie0aTeILHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BeIHYXIeHHBIE
MeXaHUYeCKHe KoueOaHusl.
Pe3onanc. BeiHyxneHHbIE
3IIEKTPOMAarHUTHbIE KOJIeOaHUs

https://m.edsoo.ru/FMBDWPPG4

17

IlepeMeHHBIN TOK.
CuHyconaIbHBIN TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTY/IHOE U
JIEUCTBYIOLLEE 3HAYECHHUE CHUJIIbI
TOKa U HaIPSHKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop. [IpoussocTso,

https://m.edsoo.ru/1ZWZUL8QK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

nepeaaya u norpediieHue
ANIEKTPHUYECKON SHEPTUH

19

YCTpoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEpaTopa
IIEPEMEHHOT0 TOKA, JIMHUN
JJeKTponepesad

https://m.eds00.ru/93Z12W40Q0

20

DKOJIOTUYECKUE PUCKU ITPU
IPOU3BOCTBE NIEKTPOIHEPIUU.
Kynbrypa ncnonb3oBanus
JJIEKTPOIHEPT U B
HOBCETHEBHOM KH3HU

https://m.edso0.ru/SDUNYKWNO

21

MexaHuueckne BOJIHbI, YCIIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHEHMs U
JuiHa BosIHBL. [lonepeunsie u
IIPOJIOJILHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTh 3BYKa.
I'pomkocTh 3ByKa. BeicoTa TOHa.
TemOp 3ByKa

https://m.eds00.ru/Z827Q6V70

23

ONeKTPOMarHUTHbIE BOJIHBI, UX
CBOMCTBA U cKOpocCTb. [Ikaia
AJIEKTPOMATrHUTHBIX BOJIH

https://m.edso0.ru/SWB57C06X

24

[TpuHIMTIBI paTHOCBS3U U
TCIICBUICHUS. PaSBI/ITI/Ie Cpe)ICTB
cBs3u. Pagnonokamus

https://m.eds00.ru/2WQTSLGLV

25

KonTponbhas pabota
«Kosnebannsa u BOIHBI

https://m.edsoo.ru/IHURONSOB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[IpssmonunenHoe
pacnpocTpaHeHHe CBETa B
OAHOPOIHOM cpene. ToueuHblid
MCTOYHHMK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74NDOW

27

OtpakeHue cBeTa. 3aKOHbI
otpakeHus ceera. [locrpoenue
U300paKEHUH B TUIOCKOM
3epKaiie

https://m.edsoo.ru/AMBKQM22Z

28

[Ipenomnenue ceera. [lonHoe
BHYTPEHHEE OTpa)KCHUE.
IIpenenpHbIA yroJ1 MoaIHoro
BHYTPEHHETO OTPaXKEHUs

https://m.edsoo.ru/V49RISTRN

29

JlaGopaTtopHnast pabota
«M3mepenue nokazaresst
MPETOMIICHUS CTEKIIa»

https://m.edso0.ru/JO2E1M1DQ

30

JIunzel. [Toctpoenne
n3o0paxxenuit B iunaze. opmyna
TOHKOM JIMH3BI. Y BEIMUCHUE
JIUH3BI

https://m.edsoo.ru/W2MMS9KJIC

31

JlaGopaTtopHnast pabota
«Hccnenosanue cBONUCTB
U300paXeHH B TUH3AX)

https://m.edsoo.ru/Q1ZCMW980

32

Hucnepcus cera. CloKHBIN
cocrtas 6enoro cBera. I[Ber.
JlaGopaTtopHnast pabota
«Habmonenne nucriepcun
CBETa»

https://m.edsoo.ru/K9OWVKE11

33

UnTepdepenmus caera.

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

Hudpakuus ceera.
JudpakunonHas pemérka

34

[TonepedyHOCTH CBETOBBIX BOJIH.
ITomapuszanuus ceera

https://m.eds00.ru/Q2118XY0OJ

35

OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
0€30MacCHOT0 NPUMEHEHUS

https://m.edsoo.ru/M5127JYGT

36

['paHuIBl TPUMEHUMOCTH
KJIACCHYECKOU MEXaHUKH.
IToctynatel cnennaibHOU
TEOPHUH OTHOCUTEIHLHOCTH

https://m.edsoo.ru/P8GBIFJ5N

37

OTHOCHUTENHLHOCTD
OJJHOBPCMCHHOCTH. 3aMeI[J'IeHI/Ie
BPEMCHH U COKpAIICHUC NJINHBI

https://m.edsoo.ru/OVLMCN6B2

38

OHeprus U UMILYJIbC
PENATUBUCTCKON YacTullpl. CBs3b
MAaccChl C JHEPTUEN U UMITYJIbCOM.
DHeprus MoKost

https://m.edsoo.ru/I190ZY4BUB

39

Konrponbnas padora «OnTuka.
OcHOBBI cIENMANIBHON Teopun
OTHOCHUTEIIBHOCTH

https://m.edsoo.ru/L8689JPLI

40

®otonsl. opmyia I1nanka.
OHeprust 1 UMITYJIbC GOTOHA

https://m.edsoo.ru/ZL6P16LA0

41

OTKpBITHE U UCCTETOBAHHUE
dotoaddexra. OmbiTer A. T
CroneroBa

https://m.edso0.ru/PGL5XXSRO

42

3akonsl Gpotorddexra.
YpaBHeHue DWHIITEWHA 1S

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

dororddekra. «KpacHas
rparuiay Gorodddexra

43

Hasnenue ceera. OnwiTe [1. H.
JleOeneBa. XuMU4ECKOE
JICUCTBUE CBETA

https://m.edso0.ru/EGO6ZQ1SA

44

TexHu4eckue ycTpoucTsa u
MPAKTUYECKOE IPUMEHEHUE!
doTorteMeHT, POTONATIHK,
COJTHEYHas OaTapesi, CBETO IO/

https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3axay mo reme
((3JI€M€HTI)I KBaHTOBOﬁ OIITUKN)

https://m.edsoo.ru/ZE73A67B1

46

Monens atoma TomMcona. OTBITE
Pesepdopna o paccesHuro o-
yacrtull. [Inanerapnas monueinp
aTroma

https://m.edsoo.ru/FIC11POHN

47

IToctynatel bopa

https://m.edsoo.ru/6 X7GFHZ9X

48

H3nydenue u norioneHue
($bOTOHOB MpH Mepexojie aToma ¢
OJIHOTO YPOBHSI SHEPTUU Ha
Ipyrou. Buael ciekTpos

https://m.edsoo.ru/NN8BHZYBE

49

BoaHoBbIe CBOKWCTBA YaCTHII.
Bomnsl ne bpouns.
KopnyckynsipHo-BoHOBOW
nyanu3M. CIOHTaHHOE U
BBIHYXJEHHOE U3J1y4YECHHUE

https://m.edso0.ru/J710TLFCO

50

OTKpbITHE PATMOAKTUBHOCTH.
OmnsiThl Pesepdopaa no
OIIPEJIETICHUIO COCTaBa

https://m.edsoo.ru/TSJFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

PaarOaKTUBHOI'O U3TYUCHUS

o1

CaovicTBa anbda-, 6era-, ramma-
u3JlydeHus. BiausHue
PaZlMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

https://m.edso0.ru/UOIRQS0Z5

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacmar.
DNEKTPOHHBIM U O3UTPOHHBIW
Oera-pacnan. 'amma-uzinydyenue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
S nepHbie peakuuu. AnepHbId
peakrop. [IpoGiiemsr,
MEePCIEKTUBBI, YKOJIOTHYECKUE
aCIEKThI IAEPHOU SHEPTETUKHU

https://m.edsoo.ru/CFJYJSSIG

54

DneMeHTapHbIe YaCTULIBI.
OTtkpeITHE TO3UTPOHA. MeTOo b1
HAOJII0JIEHUS ¥ peruCTpaliu
AJIEMEHTapHbIX yacThull. Kpyrnbii
cTon «PyHTaMEHTAIIbHBIE
B3auMoaeucTBusA. ENMHCTBO
(bU3nUeCKOH KapTHHBI MUPa»

https://m.edsoo.ru/SUC62U40A

55

Oransl pa3BUTHS ACTPOHOMHUHU.
[Ipuxiagnoe u
MHUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHOMHUHU. Bun 3B€31HOTO
HeOa. Co3Be3nus, sipKue 3BE3/IbI,
IUTAHETHI, UX BUAUMOE
nBrkenne. CojIHeUHas cucTeEMa

https://m.edso0.ru/5PXS219VY

56

Comnure. ConHeunas akTHBHOCTD.

https://m.edsoo.ru/1JZR54JA0



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

Wcrounuk sneprum ConHua u
3BE3I

57

3B€E3b1, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI
TJIAaBHOM MOCIE0BATEIIbHOCTH.
Buytpennee crpoeHue 3B€3/1.
CoBpeMeHHbIE IPEICTABICHUS O
MIPOUCXO0KIEHUH U 3BOJIIOLINU
CoJHIIa ¥ 3BE3 ]

https://m.eds00.ru/GGD3W74Z0

58

Mianeunsia [lyte — Hama
I'amakTtnka. Ilonoxxenue u

nerxenne Comaia B [amakTuke.

lNanaktrku. YEpHbIE IBIPHI B
SAIpax rajJakTHK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. PasOeranue
ranakTuk. Teopus bonsiioro

B3pbIBA. PenukToBOe H3JIYUCHHUC.

Meraranaktuka

https://m.edsoo.ru/QIWRLVWNN

60

Heperennbie mpo0ieMsl
aCTPOHOMHH

https://m.edsoo.ru/LJHNL2MCF

61

KonTpoabHnas pabora
«DNEeMEHTBI aCTPOHOMUH U
acTpou3uKI»

https://m.eds00.ru/TXTTCT488

62

O6o06maromuii ypok. Posb
(bU3HUKN U aCTPOHOMHH B
9KOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COLTMATLHOM
U 3THUYECKOM cepax
JIESITEILHOCTH YEJI0BEKa

https://m.edsoo.ru/MWNJ5CRXYD



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD

63

O6o6maromuit ypox. Pois u
MeCTO (PU3UKHU U ACTPOHOMHUH B
COBPEMEHHOM Hay4HOU KapTUHE
Mupa

https://m.edsoo.ru/2PFPB28UF

64

Ob6o6maromuit ypok. Poib
(u3nueckoit Teopun B
(opMHpOBaHUY NIPEICTABICHUI
0 (pHU3MYECKON KapTUHE MUPA

https://m.edsoo.ru/Y29SVPCVR

65

Ob6o06maromuii ypok. Mecto
(u3nUecKOil KapTHHBI MHUPA B
001IeM psily COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
HPEICTaBICHUIT O IPUPOJIEe

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIil ypok. MaruutHoe
nosie. DJIEKTPOMarHuTHas
WHIYKIUS

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHblii ypok. OnTHka.
OcHOBBI cIENMANIBHON TeopUn
OTHOCUTEJIBHOCTH

https://m.edsoo.ru/ESABJRKS8L

68

Pesepnsiit ypok. KBanToBas
¢uznka. D1eMeHThl aCTPOHOMUHU
U acTpoU3UKU

https://m.edsoo.ru/RARQLV0O2]

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

10.1

JleMOHCTpHpOBaTh Ha TMpUMepax polb U MeCTo (HU3UKH B
(GhopMUPOBAaHUM COBPEMEHHOM HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOUN TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKOMN JESITEIIbHOCTU

moaen

10.2

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YYEHHBIX (PU3UYECKUX MOJIEINIeH:
MaTepuajgbHas TOYKa, MHEpLUalbHas cucTteMa OTcuéra, aOCOJIIOTHO
TBEPOE TEJO, UICaTbHBINA Ta3; MOJETU CTPOCHUS T'a30B, )KUIKOCTEH U
TBEPABIX TEJ, TOYECUHBIM SJICKTPUUECKUU 3apsl — MpPU PELICHUU

¢bu3nveckux 3a1aq

10.3

Pacno3naBath ¢uzndeckue sABJICHHUS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KUHETHUUYECKON TEOpHH
CTPOCHHSI BEIIECTBA W  DJIIEKTPOJMHAMHUKH: paBHOMEpHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJeHHe
TN, JBUXXEHHE M0 OKPY)KHOCTH, WHEpIHs, B3aUMOJEHCTBUE Tell;
nuddy3us, OpOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe O00bEéMa Tel IMpU  HarpeBaHUU
(oxJIaXkIeHnHn), TEIJIOBOE€ paBHOBECHE, HCIApPEHHEe, KOHJEHCalus,
MJaBJI€HUE, KpUCTAJUIM3allus, KWUIIEHHe, BJIAXKHOCTh BO3yXa,
MOBBIIICHHUE JIaBJICHUS Ta3a MPH €r0 HarpEeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXJAY IlapaMeTpaMu COCTOSHHS Ta3a B H30IpoIleccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBW)KEHUE, UCHOJIb3ys (U3HUEcKue
BEJIMYMUHBI: KOOpAMHATA, MYyTh, IEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tela, KHHETHUYECKas DJHEprus,
MOTEHLIMAJIbHAs JHEpPrusi, MeXaHudeckas paboTa, MexaHHuYecKas
MOIIIHOCTb; IIPYU OMUCAHUH IMPABUILHO TPAKTOBATh (DU3HMUECKUNA CMBICI
UCTOJb3yEeMbIX BEIMYMH, MX O0O3HAueHHs M EAWHUIIBI, HaXOIUTh
(opMyIIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEITMUUHY C JIPYTHMMHU

BEIn4YnHaMun

10.5

OnwuceIBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEI W TCIUIOBBIC




SIBJICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHSs KHHETHYCCKAs OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSST JHeprus, pabora Trasa,
KO3(pPUIIMEHT TOJIE3HOTO0 JEWCTBUS TEIJIOBOTO JBHUTATENS, IpPHU
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIUYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbI, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUNHY C APYTHMHU

BCIIMYHUHaAM

10.6

OnucelBaTh W3ydeHHBIE DJICKTPUYECKHE CBOWCTBA BEIECTBA U
QJIEKTPUYECKUE  SIBICHUS  (IPOIECCHI), HUCMONB3ysd  (pu3mueckue
BEJINYUHBI: AIEKTPUYECKUI 3apan, JIEKTPUUECKOE nouie,
HAIpsDKEHHOCTh  1OJIA, IOTEHLMANI, PAa3sHOCTh IIOTEHLHAIOB; IIPH
ONKCaHUU NPAaBUJIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCIOIb3YEMBbIX
BEIMYMH, WX OOO3HAYEHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIEI,
CBS3BIBAIOIIME  JAHHYIO  (U3WYECKYI0 BEIMYMHY C JIPYTHMHA

BCINYNHaMUN

10.7

AHAJIIM3UPOBATH (1)I/I3I/I‘I€CKI/IC npoueccel M SABJICHUA, MCIIOJIB3Yys
(u3nuecKkre 3aKOHBI ¥ MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axkonsl HploTOHA, 3aKOH COXpaHEHUsS MEXaHHYECKON IHEepruH,
3aKOH COXpPAaHCHUA UMITYJIbCA, IPUHLUII CYIICPIIO3UIIMN CUJI, TPUHIHAIL
paBHONpaBUsl HMHEPUUAIBHBIX CHCTEM  OTCYETA; MOJEKYJIAPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeaHeld KUHETHUYECKOM HSHEpPruy TEIUIOBOIO JBUKEHUS MOJIEKYN C
aOCOJIIOTHOM TeMIIepaTypoil, MEepPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHHUs DIIEKTPUYECKOro 3apsaa, 3akoH KyioHa; npum stom
pasnuyath CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTU4YeCcKOe

BBIPAKCHUC U YCIIOBUA (FpaHI/II_UpI, O6J'IaCTI/I) MNPUMCHUMOCTHU

10.8

OOBSACHATH OCHOBHBIC MMPUHIIHUIIBI JeHCTBUSA MalllvH, HpI/I60pOB n
TCXHUYCCKUX YCTpOﬁCTB; pas3iiniate YCJIOBHUA HUX 0e30I1acHOro

HUCIIOJIBb30BaHHUA B HOBC@JIHGBHO?I KHU3HU

10.9

BBIIOMHATE SKCIIEPUMEHTHI TI0 HCCIIET0BAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUN; TIPH
aToM (opmyaupoBaTh TpobiemMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  cOOMpaTh  YCTaHOBKY U3  MPEIJIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

10.10

OCYH.[CCTBJBITL npsAMbI€C W KOCBCHHBIC H3MCPCHUMA (I)I/I3I/I‘-IGCKI/IX

BEJIMYHUH; MPH 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO0 HM3MEpPEeHHsS U




HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QUINYECKUMH BEJIMYMHAMH C
HCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHUM; NPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUYecKrX BEIMYHUH B BUJE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yiibTaTaM UCCICI0BaHMA

10.12

CobmromaTe mpaBmiia 0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
HCCIAEAOBAaHUN B  paMKax Y4eOHOro JKCIIEpUMEHTa, y4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1aOOPaTOPHOTO 000PYAOBAHUS

10.13

Pemate pacuérHple 3a1aud C SIBHO 33JaHHONW (DPU3NYECKOH MOJEIbBIO,
UCHOJIb3YS (PU3NYECKUE 3aKOHBI U INPUHIUIBI, HA OCHOBE aHalM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢u3nyeckue BeTUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ pelleHus,
MIPOBOAUTH PAcU€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(hU3HUYECKON BETUIMHBI

10.14

Pemars Ka4eCTBECHHbBIE 3a1a4H: BBICTPANBATh JIOTUYECKHU
HEMPOTUBOPEUHUBYIO LEMOYKY PACCYKJACHUN C OMOPOM HAa WU3yYCHHBIC

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/ISI/I"IeCKI/Ie SABJICHUSA

10.15

Hcnonp3oBath mnpu  pelieHud  yuyeOHBIX 3aJad  COBpPEMEHHbBIE
MH(GOPMALIMOHHbIE TEXHOJOTUM JUIS IOMCKA, CTPYKTYpUPOBAHUS,
UHTEpIpETalMi M MpeJICTaBICHUS Y4eOHOM W Hay4HO-NOMYJISIPHOM
nH(pOpMaLIMY, MOJIYYEHHON U3 pa3IUYHbIX MCTOYHUKOB;, KPUTHUECKU

aHAIM3UPOBATh MOJy4aeMyr0 HH()OpMaIUIO

10.16

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOILIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00palleHnH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pOBbS MU

cOOTIOICHHSI HOPM SKOJIOTMUECKOTO TOBEICHUS B OKpYKarollel cpee

10.18

PabGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
MJIaHUPOBAaTh  pabOTy  TPyNIbl, pPalUOHAIBHO  paclpenessaTh
00s13aHHOCTH W TUIAHUPOBATh JEATEIBHOCTh B HECTAHJIAPTHBIX
CUTyallMsIX, aJleKBAaTHO OILIEHMBATh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB

TPYIIBI B peLIeHHE pacCMaTPpUBAEMON MTPOOIIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBanusi

111

JleMOHCTpHpOBaTh Ha TMpUMEpax poib W MecTo (PU3MKH B
(OopMHUpPOBaHUN COBPEMEHHOW HAay4yHOW KapTHUHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHMKH M TE€XHOJIOTHH, B MPAKTUYECKON ACATEIbHOCTH

.]'IIOI[GfI, OEJIOCTHOCTh U €AUHCTBO (1)I/ISI/ILIGCKOI71 KapTUHBI MHpPa

11.2

V4uuTeIBaTh T'paHUIIbl IPUMEHECHUA N3YUCHHBIX (bHSPIquKI/IX MOI[GJ'I@?IZ
TOYCUHBIN BHGKTpI/I‘leCKI/Iﬁ 3apAan, SAACpHasA MOACIIb aTOMa, HYKJIIOHHAsA

MO/IEJIb AaTOMHOTO SiApa MPH peIIeHN: (pU3ndecKux 3aaa4y

11.3

PacnoznaBate usnueckue siBiaeHUS (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJIEKTPOAMHAMUKM W  KBAaHTOBOH  (pu3mkm:
ANEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE JneicTBUS TOKa, B3aMMOJICHCTBHE MarHuToB,
AJIEKTPOMArHUTHAsE WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIsI Ha
MPOBOJHUK C TOKOM MW JBIXKYIIMWCS 3apsl, AJIEKTPOMarHUTHBIE
KojeOaHus W BOJIHBI, MPSMOJMHEHHOE PpACHpOCTpaHEHUE CBeETa,
OoTpakeHHe,  TMpelnomiieHue, uHTepdepeHnms, audpakuus u
MoJIIpu3allusl CBeTa, AMCIEPCHUS CBETa, (OTOAIEKTpUUECKUil 3 dexT
(boTtoapdexrt), cBeToBOE MaBleHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOAA, €CTeCTBEHHas U  MCKYCCTBEHHas

PaauOaKTUBHOCTD

11.4

OnwuceiBaTh  M3yuYeHHBIE CBOICTBa  BellecTBA  (IJIEKTPHUECKUE,
MarHMTHBIE, ONTHYECKUE, JIEKTPUUECKYIO0 IPOBOJAUMOCTb Pa3INYHbIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢u3nueckue  BENWYMHBI:  JJEKTPUUECKUH  3aps], CHila  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  DJIEKTPUYECKOE  CONPOTUBIIEHHE,
pasHocTh moteHuuanoB, D/IC, pabora Toka, MHIYKIHS MarHUTHOTO
oy, cuna Awmmnepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTyILKH,
SHEPTrUsl AJIEKTPUYECKOTO M MArHUTHOTO TOJIeH, MEepHoj M 4YacToTa
KosiebaHui B KosieOaTeIbHOM KOHTYpE, 3apsii U CHJla TOKa B MpolLecce
TFapMOHUYECKUX  DJIEKTPOMArHUTHBIX  KOJIeOAHUH, dokycHoe
paccTosiHue U OINTHUYecKas CHJIa JIMH3bI, MPU OMNHUCAHUU MPaBUIBHO
TPAKTOBAaTh (PU3WYECKUI CMBICA HCHIOJB3YEMBIX BEJIMYUH, UX
0003HaYeHUsT W EIUHMIbI, YKa3blBaTh (OPMYIbI, CBSA3BIBAIOIINE

TaHHYIO (PU3HUECKYIO BETHUUHY C JPYTUMH BeTUYNHAMH




11.5

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBLIC ABJICHUSA U MPOLCCCHI, UCIIOJIb3YA
(1)I/ISI/II-IGCKI/I€ BCIIMYUHBI: CKOPOCTHb JJICKTPOMAIHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrUusd MU HMIIYJIBC (I)OTOHa, 1115]0)5(0 I
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)I/IBI/II-I€CKI/II\/JI CMBICJI UCIIOJIB3YCMbIX BCJIWMYUH,
nX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBaTb q)OpMy.HLI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMUMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3HAYCHUC (bH?)PI‘ICCKOfI BCJIINYHHBI

11.6

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckue 3aKOHbl W NPHHOUNBL  3akoH Owma,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapajIeIbHOIO COCIUHECHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXPaHEHUs
UMITYJIbCa, 3aKOH COXPaHCHHS OSJCKTPUYECKOro 3apsjia, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHUCJA, IOCTYyNaTtel  bopa, 3akoH
paJIMOAaKTUBHOTO pachaja; MpH 3TOM pa3inyarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIIOBUS

(rpaHubl, 006J1aCTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArdHuTHOI'O I10JIA

MIPOBOJIHUKA C TOKOM, CHUJIBI AMIiepa u cuiibl JIopeHiia

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJiOM, TOHKOW JIMH301

11.9

BEIMONHATE SKCMIEPUMEHTHI TI0 UCCIIEOBAHHUIO (PU3NIECKUX SIBICHUH U
MIPOIIECCOB C MCMOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; TPH
3ToM (GOopMyIHpOBaTh NpodieMy (3a1ady) M THIOTE3y Yy4eOHOro
9KCHEpUMEHTa,  coOMpaThb  YCTAaHOBKY M3  TNPEAJIOKEHHOTO

000py0BaHus, MPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

11.10

OcymiecTBnATh TpsMblE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAJbHBIA CIOCO0 U3MEpPEHHsS U

HUCIIOJIB30BaTh U3BECTHHIC METOIbI OICHKN HOFpeHIHOCTefl H3MepeHHfI

11.11

HccnenoBaTh 3aBHCUMOCTH (PHU3WYECKUX BEJITUYHH C HCIIOIH30BAHUEM
NPSIMBIX ~ M3MEPEHWH; TIPU OTOM KOHCTPYHPOBATh YCTAHOBKY,
¢buKcupoBaTh pPE3yJbTATHl IMOJYYCHHOH 3aBUCHUMOCTH (PU3MUECKHX
BEJTMYMH B BHJIE TaOJIUIl ¥ TpadUKOB, JIENaTh BBIBOJBI M0 PE3yIbTaTaM

ucciaca10oBaHUs




11.12

CobmomaTe mpaBuia 0Oe30macHOro Tpyna NpH  MPOBEICHUU
UCCIIEIOBAaHUH B paMKax y4eOHOTO OKCIEpPUMEHTa, YydeOHO-
HCCIIEZI0BATEICKON M MPOEKTHON ACATEIBHOCTH C MCIIOJIB30BAaHHEM

WU3MEPUTENIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BaAHUS

11.13

Pemate pacuérHple 3a/aud ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIEIBIO,
WCTIONB3Ys (PU3MYECKHE 3aKOHBI M TPUHIMUIIBI; Ha OCHOBE aHajau3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
¢dbusnueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
MPOBOJUTH PACUYETHI U OLIEHUBATH PEAIbHOCTH MOJYYEHHOTO 3HAYCHUS

(bu3nYecKOil BETUYNHBI

11.14

Pemarsn Ka4CCTBCHHBIC 3aJa4du: BLICTPAUBATb JJOTN4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

11.15

Hcnonp3oBaTe MHpU  pELICHUMM YYEOHBIX 3aJad  COBPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJIOTHM JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMi W NPEJACTABICHUS Y4eOHOW U HAy4YHO-IIOMYJISIPHOU
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX UCTOUYHUKOB; KPUTHUUYECKH

AHAJIM3UPOBATD MMOJIY94aCMYHO HH(bOpMaI_II/IIO

11.16

O0OBICHATH IIPUHIUIIBI JIeHCTBUSA MalllrH, HpI/I60pOB N TCXHHUYCCKHUX
YCTpOﬁCTB; pa3indaTrb YCJIOBUA HX 0e30I1aCHOr0 HCIIOJB30BAHHS B

MOBCETHEBHOM KU3HU

11.17

[IpuBoAMTH HpHUMEpBI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IPOLIECCOB OKPY’KAIOIIETO

MHpa, B pa3sBUTUC TCXHUKH U TEXHOJOTHI

11.18

Hcnonp30BaTh TeopeTHyecKue 3HaHUSA MO (PU3MKE B TOBCEIHEBHOM
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B Opr>KaIOH_[CI71 cpeac

11.19

PaGotath B rpymnme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboOTy  TPYIIbl,  pPalMOHAIBHO  PACHpENeNATh
00S3aHHOCTH ¥  IUIAHUPOBAaTh JESATEIBbHOCTH B  HECTaHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJIAJ KaXIOr0 U3 YYaCTHHUKOB

IPYIIBI B PELICHUE paccMaTpUBaEMOil poOIeMBbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon
pa3nena

Koxa npoBepsiemoro
3J1eMeHTa

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

®uzuka — Hayka o npupoae. Hayunbie
METO/Ibl TIO3HAHUS OKpY»Karomiero mupa. Poib
JKCIIEPUMEHTa ¥ TEOpUHM B  Ipollecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3HKe

1.2

MopenupoBanue (U3MUECKUX SBICHUH W
nporeccoB. Hayunble runote3sl. Ousznueckue
3aKOHBI U Teopuu. ['paHULIBI TPUMEHUMOCTH
(buznueckux 3aKOHOB. [punanun
cooTBeTcTBUS. Ponp wm Mecto ¢u3uku B
(GbopMUpPOBaHMM  COBPEMEHHOH  Hay4YHOU
KapTHHBI Mupa, B MPaKTUYECKOU

NEeITEeIbHOCTH IO

MEXAHUKA

KMHEMATHKA

2.11

Mexanngeckoe JABUXKCHUC. OTHOCUTENBHOCTh
MCXaHHUYCCKOI'o JBUKCHUAI. Cucrema orcuéra.

Tpaexropus

2.1

2.1.2

[lepemenienue, ckOpocTh (CpeaHsisi CKOPOCTb,
MIHOBEHHass  CKOpOCTb) M YCKOpEHHue
MaTepUaIbHOM TOUYKH, UX IMPOEKIMH Ha OCH
CUCTEMBI KOOpAMHAT. Crnoxenue

MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

2.1.3

PaBrOMeEpHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBWKEHUE. I'paduku
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMeleHus

MaTepUaIbHOU TOUKHU OT BpEMEHU




2.14

CBobOoaHoe nmageHue. Y cKopeHrue CBOOOHOTO

magcHus

2.15

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

2.1.6

Texuuueckue yCTpOiiCcTBA: CIHUIOMETP,
JBIKEHHUE CHApPSAOB, LEMHBIE M PEMEHHBIC

rnepcaadu

2.1.7

IIpakTuueckue paboTHI. H3mepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIY MYyTSIMH, MPOUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
IPOMEKYTKH BPEMEHU IPU PaBHOYCKOPEHHOM
JBH)KEHUH C HAYaJbHOM CKOPOCTBIO, PAaBHOMU
Hym0. V3yueHne ABMKEHUs IIapuKa B BSI3KOU
JKUJIKOCTU.  M3ydeHWe  JBWIKEHHS  Tela,

6p0HJCHHOFO TOPHU30HTAJIBHO

2.2

JTMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHeprumanbHbIe

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. IIpuHnun cynepno3unuu

CHUJI

2.2.3

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLMUAIBHOW CHUCTEME OTCUYETA
(UCO). Tperuii 3akon HeloToHa mIa

MaTCpHUaJIbHBIX TOUCK

2.2.4

3akoH BCCMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

IlepBas xocMuueckasi ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHUs

CKOJIB)XCHUA u CHJIa TPCHUMA IIOKOA.




Koaddunment tpenus. Cuna cOnpoTUBICHHUS

IIpU ABHXKCHUU TEJIA B XKUJKOCTHU WUJIK rasc

2.2.7

HOCTyrIaTCJ'IBHOC M BpamaTCJIbHOC ABHXKCHUC

abCcoOTHO TBEPOTO Tena

2.2.8

MOMGHT CHUJIBI OTHOCUTCIILHO OCH BpaH_[eHI/Iﬂ.
[Tnedo cuibl. YcinoBHS paBHOBECHS TBEPIOTO
teaa 8 UCO

2.2.9

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKY,

ABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue pabotel. M3yueHue ABMKEHUS
Opycka TI0 HAaKJIOHHOW TUIOCKOCTH TIOJ
JIIeliCTBHEM HECKOJBKMX cHII. MccnemoBaHue
3aBUCUMOCTH CHUJI YIPYTIOCTH, BO3HHUKAKOIIMX
B naedopmupyeMol MNpyKMHE U PEIUHOBOM
oOpa3iie, OT BEIMYMHBI WX Jedopmarum.
HccnenoBanue yciaoBui paBHOBECHS TBEPIOIO

TCJIa, UMCIOIIECTO OCh BpalllCHUSA

2.3

3AKOHBI COXPAHEHUA B MEXAHUKE

2.3.1

NMnynsc mMarepuanbHONM TOYKH, CHCTEMBI
MaTepUalbHBIX TOYeK. Mmmynsc cuiibl u

HU3MCHCHHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenuss umnyiasca B HCO.

PeakTtuBHOE ABHKEHHUE

2.3.3

PaGora cuet

2.34

MormHocTh criIbl

2.3.5

Kunernueckas OHEPTHUA MaTCpHaHBHOﬁ TOYKH.

TeopeMa 0 KNHETHYECKON YHEPTUA

2.3.6

[Torenmmaneuass sHeprus. [loTeHnumanbHas
SHEprus yIpyro nepopMUPOBAHHOM
npyxunbl. [loTeHIManbHast »Heprus Tena

BOJIM3HU MOBEPXHOCTHU 3emim

2.3.7

HOTGHI_II/IaJ'ILHBIe N HCIOTCHIHAJIBHBIC CHIIBI.
CBi3b pa6OTBI HCIMMOTCHIOHAJIBHBIX CHJII C

N3MCHCHUCM MEXaHU4YEeCKOMH SHECpPTUn




CHUCTCMBI TCII. 3aKkoH COXPAaHCHUA

MEXaHUYEeCKOM OHEpIrun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHHYeckue ycTpOWCTBA: IBUKEHHUE PAKET,
o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
2310 CKOpPOCTEM TeJl IpU HEYNpPyroM Yyzaape.

UccnenoBanme cBsizu  pabOTbl  CHIIBI  C

W3MCHEHHEM MEXaHHYECKOU OHEPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUH

311

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOMN TEOPUH. BpoyHnosckoe
neuxenue. [luddysusa. Xapakrep ABMKEHUS U

B33PIMOI[€I>1CTBI/I$[ HacCTull BEIICCTBa

3.1.2

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE  CBOICTB

BEIIIECTBA HA OCHOBE 3THUX MOJIENICH

3.1.3

Macca w™onekyn. KonudecTBo —BemiecTsa.

[TocTostHHas ABoraapo

3.14

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkama temneparyp Lenscus

3.15

Mogens  upeansHoro  rasza.  OcHOBHOE
yYpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON

TCOPHU UACATBHOI'O Ira3a

3.1.6

AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETUYECKOW 3HEPTUU TEIIOBOTO JBUKCHMUS

yactul rasa. [lIkana temneparyp KenbpBuna

3.1.7

VpaBuenue Kianelipona — MeHueneesa.

3akoH /lanbToHA

3.18

I'a30BBIC 3aKOHBI. I/ISOHpOI_ICCCBI B NACAJIbHOM
ra3c¢ ¢ IOCTOAHHBIM KOJHYCCTBOM BCIICCTBA.

u30TepMa, H30Xopa, u3obapa

3.1.9

Texnuueckue YCTpOMCTBA: TEPMOMETD,




6apomeTp

3.1.10

[Ipaktuyeckne paboTel. M3mepenue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. MccinenoBanue
3aBUCUMOCTH MEXKIy IapaMeTpPaMU COCTOSHUS

Pa3pEIKECHHOI0 ra3a

3.2

OCHOBbI TEPMOJINMHAMMKNA

321

TepMmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ H3MEHEHNS

3.2.2

KommyecTBo TENIOTH U pa60Ta. BHYTpeHHSIH

OHEPIUs OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

3.23

Buapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIIUS, M3Iy4YeHHe. TernoéMKOCTh Tena.
VYnenbHas TeIIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCILUIOTHI IIPU TCILIOIICpCaadC

3.2.4

[TepBriii 3akoH TepMoauHaMuku. [IpumeHeHue
IIEPBOI0 3aKOHa  TEPMOJMHAMUKHU K
u3omnpoueccaM. I'paduueckast UHTEpIIpeTALUSL

paboThI Taza

3.25

TermoBble MammHbl. [IpuHIMIBL  OElCTBUA
TEIUIOBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbix  MammHax. KoadpdunueHt
none3Horo  geiictBus  (mamee —  KIIM)

terioBoi MamuHebl. [{uki Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJIVHAMUKH.
HeobOpatumocTs  mpolrieccoB B MPUPOJIE.
TermoBsie JIBUTATEITH. IKOJIOTHYECKHE

HpOGJ’ICMLI TCIITIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTElb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITUOHCD

3.2.8

[IpakTuyeckue padbotsl. 3MepeHue yaenbHOH

TEIIOEMKOCTH

3.3

ATPEI'ATHBIE COCTOSHMA BEILECBA. ®A30BLIE ITEPEXO/IbI




33.1

[TapooOpa3oBanue n koHaeHcanys. Mcnapenue
U KHIICHUE. VY nenbHast TEIUIOTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHUS OT JAaBJICHUA

3.3.2

AOCONIOTHAS M OTHOCHTEIbHAs BJIAXKHOCTh

Bo3ayxa. HacelmeHHb1 nap

3.3.3

TBépnoe TEJIO. Kpucrannueckue u
amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpuUCTaJlJIOB. >KI/II[KI/IC KpHuCTaJJIbL.

COBpeMCHHHC MaTcpHrabl

3.34

IInaBnenue wu KpUuCTallIn3alus. VYV nennHas

TerutoTa tiasienus. CyOomuManus

3.35

YpaBHEHHE TEIIIOBOTO OamaHca

3.3.6

TexHudyeckue yCTpOMCTBA: THUTPOMETp U
IICUXPOMETP,  KaJOpPUMETpP,  TEXHOJIOTHH
IIOJIYYEHHUS] COBPEMEHHBIX MAaTEPHAIIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOI'NH

3.3.7

[IpaxkTueckue paboTHI. N3mepenue

BJIA)KHOCTH BO3JyXa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

411

Onextpuzanys Ten. DneKTpudeckui 3apsn. Jsa

BUJIa DJICKTPUUICCKHUX 3apA/10B

4.1.2

HpOBOI[HI/IKI/I, AUSJICKTPUKHU u

MOJYTPOBOIHUKH

4.1.3

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

414

B3aumoneiicteue 3apsanoB. 3akon Kymnona

4.1.5

DneKTpryeckoe oJIe. Hanpsxénnocts
ANEKTPUUYECKOTO OJIS. [TpuHIMI
CYHEpIO3ULINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO T10JIA

4.1.6

PaGora cun SJICKTPOCTATHYCCKOI'O  ITOJIA.

ITorenmman. Pa3zHocTh MOTEHITHAJIOB

4.1.7

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOAHHOM




QJICKTPUICCKOM ITI0JIC. I[I/IBJIGKTpI/I‘{eCKaSI

IIPOHULIAEMOCTh
DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCAaTopa.
OHeprus 3apsHKEHHOr0 KOHACHCATopa
TexHnueckue  ycTpOMCTBA:  AJIEKTPOCKOIL,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3alUTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

SHCKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

NOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CyHIICCTBOBAaHUA IOCTOAHHOI'O

4.2.1 3JEKTpUYEeCKOro Toka. Mcrounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 1715 yyacTka Lenu
423 DJEeKTpUYECKOe COMPOTHBIICHUE. Y IEIBbHOE
o COTPOTUBIICHUE BEIIECTBA
494 [TocnenoBarensHOE, napaienbHoe,
o CMEIIIaHHOE COSIMHECHHE TTPOBOTHUKOB
Pabota snexrpudeckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenua
4.2.6 MOoONIHOCT 3JEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJIC) wu
427 BHYTPEHHEE CONPOTHUBIICHUE UCTOYHUKA TOKA.
o 3akon Oma i1 TONHOM  (3aMKHYTOW)
aNeKTprudecKkoi memu. KopoTkoe 3aMbIkanne
DJeKTpOHHAsS MTPOBOMMOCTH TBEPIBIX
128 METaJJIOB.  3aBUCUMOCTH  COMPOTUBIICHHUS
o METaJUIOB oT TEMIIEPATYPHI.
CBepXmpoBOIUMOCTD
129 DnekTpuueckuid TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB




4.2.10

[MonynpoBoauuku. COOCTBEHHAS U TPUMECHAS
IIPOBOJIMMOCTh IOJIYIPOBOJHUKOB. CBOMCTBa

p-n nepexoxa. IloxynpoBoJHUKOBBIE TPUOOPHI

4211

ONEeKTpUYECKUH  TOK B DJIEKTPOJIUTAX.
DneKTpoIuTHYECKas JMCCOLMALUS.

DneKTpoan3

4.2.12

DNEeKTPUUECKUI TOK B rasax.
CaMOCTOSTEIbHEIN W HECAMOCTOSATEIbHBIN
paspsan. PaznuunHble TUIBI CaMOCTOSITEIHLHOTO

pazpsna. Monnus. [1nazma

4.2.13

TexHuuyeckue  ycTpoiicTBa: ammepMerp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC npuOopHI,
3JEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BaKyyMHBIN O/,
TEPMUCTOPbI u ($oTOpE3UCTOPHI,

HOJ'IyTIpOBOI[HPIKOBLIﬁ AuoA, ralbBaHUKa

4.2.14

[IpakTnueckue paloTHI. Nzyuenne
CMEIIAaHHOTO COEIMHEHMSI PE3UCTOPOB.

WN3smepenne JOJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro conpotusieHus. Habmonenue

QJICKTPOJIMN3a

11 KIIACC

Kon Koanposepsiemoro
pasjiena 3JIeMeHTa

IIpoBepsiemble 371eMeHThI COAEPKAHNS

4

OJIEKTPOAMMHAMUKA

MATHUTHOE ITIOJIE. SJIEKTPOMATHUTHA S NHAYKIUA

43.1
4.3

TlocTosHHble MarHuThel. BzaumojnencTtBue

IIOCTOAHHBIX MarHuTOB

4.3.2

MarnutHoe mosle. BekTrop MarHuTHOU
nHAyKOuKA.  [lpuHiun  cymepno3unuy.

Jlunun MarnutHOM wuHAyKIuu. Kapruna




JUHAM  MarHUTHOM  MHAYKIUU  TOJSA

IIOCTOAHHBIX MarHUTOB

MarHuTHOe TMOJ€ MPOBOJHUKA C TOKOM.
KapTuna nuHHMI 1OJS JUIMHHOTO MPSIMOTO

IIPOBOJHHMKAa MW 3aMKHYTOI'O KOJBILEBOI'O

433 MPOBOJHHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumoelicTBrue NpOBOIHUKOB C
TOKOM
434 Cuita Amriepa, €€ MOJyJIb M HalpaBIIEHUE
Cuuia JlopeHnna, e€ MOAyJb U HalpaBJICHUE.
JIBrokeHrne  3apsHKEHHOM — YacTHIBI B
433 OHOPOJIHOM MArHMTHOM mone. PabGora
cuiibl JIopeHia
4.3.6 SIBneHue ANEeKTPOMArHUTHON UHAYKIIMU
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
OJ1C unaykuMu. 3aKOH 31€KTPOMarHUTHOM
4.3.8 nHaykuuu Papanes
BuxpeBoe »snektpuueckoe mone. IJ[C
WHAYKIIUA B TPOBOJHUKE, JBIKYIIEMCS
439 MOCTYNATEILHO B OJJHOPOTHOM MarHUTHOM
moJjie
4.3.10 [IpaBusno Jlenna
NunykTuBHOCTE. SIBICHHE CAaMOUHIYKITHH.
43.11
O/1C camOUHIyKIIUT
DHepruss MarHUTHOTO TIOJSI KaTyIIKA C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe
TexHuyeckue  YCTPOWCTBA:  TOCTOSHHBIC
MarHHTEHI, JJIEKTPOMATHHUTEHI,
4.3.14
AIIEKTPOJIBUTATETh, YCKOPUTEIH
JJIEMEHTAPHBIX YaCTHII, MHIYKIIHOHHAS ITeYb
[IpakTnueckue paboTHL. N3yuenne
4.3.15 MarHMTHOTO TMOJI KaTyIIKd C TOKOM.

HUccnenosanne paeiicTBUSI  HOCTOSIHHOIO




Mar"urTa Ha paMKy ¢ TokoM. HMccnenoBanue

SBJICHUA SHCKTPOMaFHHTHOﬁ HHAYKIOUH

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEGAHMA

5.11

KonebarensHass cucrema. CBOOOIHEBIE
kojeOanus. ['apMoHHMueckue KoyieOaHus.
Ileprion, uacrtora, amiumatyna u  (dasa

KOJIeOaHuM

5.1.2

[IpyxuHHBIH MasTHUK. MaremaTu4ecKkuin

MasiTHHUK

513

YpaBHEHHE TapMOHHUYECKHX KOJICOAHUIA.
Kunemaruueckoe u IUHAMHIYECKOE

OITHCaHKE KO0JIE0ATEILHOTO JABUIKCHU A

5.14

[IpeBparmenue SHEPTUH npu
FapMOHMYECKUX  KOJeOaHUSX. Cas13b
aAMIUIUTY/IbI KoJIeOaHul UCXOIHON
BEJIMYMHBI C aMIUIMTYJaMu KoJjieOaHui eé

CKOPOCTH M YCKOPEHUs

5.15

Konebarenbubiit  koHTYp.  CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHus B
UleaTbHOM  KOJeOaTeIbHOM  KOHTYpE.
AHaorusi MeXIy MEXaHWYeCKHUMH U
JIEKTPOMArHUTHBIMU KOJIEOAHUSIMHU.

®opmyna Tomcona

5.1.6

3akoH COXPAaHCHUA SHEPTHUU B UACAIIBHOM

Ko0JIe0aTeIbHOM KOHTYPC

5.1.7

BbIHYX/IeHHbIE MEXaHUYECKHE KOJIeOaHuUs.
Pe3onanc. Pe3onanchHas KpHuBasl.
BoinyxneHHbie AJIEKTPOMAarHUTHBIE

KoJIeOanus.

5138

[Iepemennbi  TOok.  CHHYCOMAAIBHBIN

HepeMeHHBIfI TOK.

5.1.9

MOIIHOCTB MEPEMCHHOT O TOKa.

AMIUTMTYIHOE W JIEMCTBYIOIEE 3HAUYCHHUE




CHJIbI TOKA U HAITPAKCHUSA

5.1.10

Tpancdopmarop. [IponusBoactso, nepegayua
U MOTpeOJIeHne SJIEKTPUYECKON HSHEPruu.
DKOJIOTUYECKHE PUCKU NPU MPOU3BOJACTBE
BJIEKTPUYECKON SHEPIuHu. Kynberypa
HCII0JI30BAHUS AJIEKTPO3HEPTUH B

HOBCCI[HCBHOI‘/'I KHN3HU

5.1.11

TexHudeckue ycTpoicTBa: ceiicmorpad,
3JIEKTPUYECKHUI 3BOHOK, JINHUU

QJICKTpoIICpcaad

5.1.12

[Ipaktuueckne pabotel. HccrnemoBanue
3aBUCHMOCTH IE€pHOJia MaJbIX KOJIeOaHU
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMeHHOI0 TOKa B
ey U3 IOCIENOBATEIbHO COCAMHEHHBIX

KOHJIEHCAaTOpa, KaTyLIKU U pe3UcTopa

5.2

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHBI

5.21

Mexanunueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. llepuon. Ckopocthb
pactpocTpaHeHuss W JUIMHA  BOJIHBI.

HOHGpCQHLIe " IpOJO0JIbHBIC BOJIHBI

5.2.2

Wutepdepenius " audpaxus

MEXaHHNYECCKHUX BOJIH

5.2.3

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

BricoTa Tona. Tem0p 3ByKa

524

3HeKTp0MaI‘HI/ITHHe BOJIHBI. YcaoBus
HU3JTy4CHUA OJICKTPOMAarauTHBIX BOJIH.
Bzaumnuas OpHUCHTalHA BECKTOPOB E, Buvo

B 3HCKTpOMaFHPITHOI>'I BOJIHE B BAKyyM€

5.25

CBoiicTBa  JJEKTPOMAarHUTHBIX  BOJH:
OTpakKeHHE, NPEIOMIICHUE, MOJSpU3aLIMS,
mudpakius, uHTepdepeHuus. CKOpOCTb

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[xana JIEKTPOMAarHUTHBIX BOJIH.




HpI/IMCHCHI/Ie QJICKTPOMAaruuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIMIBI PagUoOCBA3UM U TEJIEBUICHUS.
Paguonoxarus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY KarolIei cpebl

5.2.8

TexHudeckue yCTpOWCTBA: MY3BIKAJIbHbBIE
WHCTPYMEHTBHI, yJIBTpa3ByKOBas
JUAarHOCTHUKAa B TEXHUKE M MEJIUIIMHE,
pazap,  paguONpUEMHHUK,  TEJIEBU30p,

anTeHHa, Tenedon, CBU-neup

5.3

OIITUKA
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[IpsMonuHeiHOE pacpocTpaHEHUE CBETa

B OJIHOpOJHOM cpene. Jlyu cBera

5.3.2

OtpaxxeHue cBera. 3aKOHbBl OTPaKEHHUS
csera. [loctpoeHne M300paKeHN B TIOCKOM

3epKaje

5.3.3

Ilpenomnenue cBera. 3aKkOHBI IPETIOMIICHUS
CBeTa. AOCOMIOTHBIH MIOKa3aTelb

MIPEIOMIIEHUS

5.34

[omuoe BHYTpPEHHEE OTpa’KECHUE.
[IpenenbHBIl yroa MOJHOIO BHYTPEHHETO

OTpaKEHUS

5.3.5

Hucnepcuss  cBeta. CIIOXKHBIH ~ COCTaB

Oenoro cBera. L[Bet

5.3.6

Cobuparonue ¥ paccerBaOIIie JUH3BI.
Tonkas nuH3a. DOKyCHOE pacCTOSHHUE W
ONTHYECKass  CWJIa  TOHKOM  JIMH3BL
[TocTpoenne n300pakeHN B COOMPAFOIIINX
u pacceuBaomux jauH3ax. Dopmyna
TOHKOH JHH3BL. YBEIHYCHHE, JaBacMoe

JIMH30H

5.3.7

HpCI[CJ'IBI NPpUMCHUMOCTH FCOMCTpH‘-ICCKOfI

OIITUKH

5.3.8

HNurepdepentius  cBera.  KorepeHTHBIC




HCTOYHHUKHU. YcaoBus HaOJII0ICHUS
MaKCUMYMOB u MWUHHAMYMOB B
MHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(ba?)HBIX KOI'CpCHTHBIX HCTOYHHUKOB

Hudpakuus  cBera.  JludpakuuoHHas

peméTka. YcinoBue HaOMIOJICHUS TIABHBIX

5.3.9 MaKCHMYMOB npu aJICHUHN
MOHOXPOMATHYECKOTO cBeTa Ha
TU(HPAKIIMOHHYIO PEIIETKY
5.3.10 [Tonsapuzanus ceera
TexHuyeckue ycTpoOWCTBA: OYKH, IIyIIa,
¢doroanmapar, NPOEKINOHHBIA ammapar,
53.11 MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OINTHKA, T paKIMOHHAS peméTka,
TOJIIPOU T
IIpakTuueckue paboTHI. H3mepenue
531 nokasarensi npenomiieHus. VcciienoBanue

CBOWCTB  M300pakeHMH B  JIMH3aX.

HabGmronenue qucnepcuu ceeta

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnubl IPUMEHMMOCTH KJIACCHYECKOU
MEXaHUKH. ITocTynatel TEOPUHU
OTHOCHUTEIIBHOCTH: VHBApHUAHTHOCTh
MOAYJISl CKOPOCTH CB€Ta B BaKyyMme,

MIPUHIIATT OTHOCUTEIILHOCTH DUHINITeHHA

6.2

OTHOCHUTENHLHOCTD OOTHOBPEMCHHOCTH.
38.MCI[J'I€HI/IG BpEMCHU U  COKpalICHUC

JUTHHEBI

6.3

DHeprusi ¥ UMIYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBs3p Macchl C JHEPTHEW W HMIYJIbCOM
CBOOOJHOW YacTHUILbl. OHEpPrus MOKOs

CcBOOOIHOM Y4aCTHUIIEI

KBAHTOBAS ®U3MKA

7.1

BJIEMEHTBI KBAHTOBOW OIITUKU
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®otonbl. PopMmyia Ilnanka cBs3u 3HEprun
dboToHa C ero YacTtoTol. ODHeprus u

uMIyibe GOoToHA

7.1.2

OtkpseiTie U uccneaoBanue horodrddexra.
OIEBITEI AT. CroieToBa. 3aKOHEI

dotorddexra

7.1.3

YpaBHeHue OHHIITEHHA s
dhoTorddekra. «Kpacnas TPaHMIIA

dotorddekra

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenera

7.15

XHUMHUYECKOE IENCTBUE CBETA

7.1.6

Texuuueckue ycTpoiicTBa: (HOTODIEMEHT,
(dboTomaryuk, COJIHEYHAas Oarapes,

CBETOaHNO

7.2

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHnu0 CTPOCHUS

aToMa. HnaHeTapHas[ MOJCJIb aTOMAa

7.2.2

IToctynater bopa. H3znyuenue u
noryomeHe (GOoTOHOB IpH  Iepexojie
aToMa C OJHOIO YPOBHS DJHEPIrUHM Ha
npyroi. Bunsl criektpoB. CiekTp ypOBHEM

SHEPTUM aToMa BOJIOPOIa

7.2.3

BonHoBele cBoiicTBa wactul. BomHbl 1€
bponns. KopnyckynspHo-BOIHOBOMI
nyanu3M. Jludpakuus 3JIEeKTpOHOB Ha

Kpucrtajuiax
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CrooHTaHHOE U BBIHYKACHHOC H3JTYYCHHUC.

YcTpoicTBO U PUHLIKIT pabOTHI Jiazepa

7.25

TexHuueckue yCTpOMCTBA: CHEKTPAIbHBIN
aHaM3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIMA

KOMIIBIOTEP

7.2.6

[Ipaktuueckne pabotel. HaOmrogenue

JIMHENYaToro CIEeKTpa




7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOAEHUS M pErucTpaluu

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAagHOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHH0  cOCTaBa
paguoakTHBHOrO  u3iaydeHus. CBoiicTBa
anb(da-, OeTa-, raMma-u3TydeHus. BrusHue

PaaAnOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

7.3.3

OTkppITHE  NOpPOTOHAa W HEUTpOHA.
Hyxnonnass mogens siapa ['eiizenOepra —
NBanenko. 3apsan supa. MaccoBoe 4HCIO

sapa. M3oTonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIH "
MO3UTPOHHBIA  Oera-pacmaa.  ['amma-
U3JIydeHue.  3aKOH  paJMOAKTHBHOTO

pacinaga

7.3.5

9 HCprus CBiA3HU HYKJIOHOB B sape.

SAnepusie cunbl. JlepekT Macchl siapa

7.3.6

Snepuble peakuuu. JleleHHE W CUHTE3

saaep

7.3.7

Snepusii peakTop. TepmosnepHbIit
cunte3. [IpoOnembl M  NEPCHEKTUBBI
SIEPHOM  DHEPreTUKH.  OKOJIOTMYECKHE

ACIEKTHI SIAEPHON DHEPIETUKU

7.3.8

OnemeHtapHble  yacTulbl.  OTKpbITHE
IIO3UTPOHA. @DyH1aMEHTaJIbHbIE

B3aUMOJICUCTBUA

7.3.9

TexHu4yeckue  yCTpOMCTBA:  JTIO3UMETP,
kamepa BunbcoHa, snepHbIii peakTop,

aToMHas bomOa

7.3.10

IIpaktnueckne pabotel. MccaenoBanue

TPCKOB HaCTHIg (HO T'OTOBBIM

¢dotorpadusim)

OJIEMEHTBI ACTPOOU3NKU




8.1

Bun 3Bé3mHoro Heba. Co3Bes3nus, SpKue

SBéB,HBI, IIaHETHI, UX BUAUMOC IBUKCHUC

8.2

ConHeunass cucreMa. llimaHeTel 3eMHOU
TPYIIIIBL. [maneTsI-ruranTel u ux
CIyTHUKH, KapJIMKOBBIC IJIaHEThI. Maibie

testa COTHEYHON CUCTEMBI

8.3

Comame, ¢ortochepa u  armochepa.

ConHeyHast aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIla U 3BE3]T

8.5

3BE3/MbI, HMX OCHOBHBIC XapaKTCPHCTUKU:
Macca, CBETUMOCTb, PaJUyC, TEeMIepaTypa,
Hx B3aHMOCBSI3b. Juarpamma
«CTIEKTPATBHBIA  KJIacC — CBETUMOCTHY.
3Bé3npI  IVIABHOH  ITOC/IENOBATEIBLHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTHU

8.6

Bnyrpennee CTpPOCHHUE 3BE3I.
CoBpemMeHHbIE MPEACTaBICHUS 0
MPOUCXOKACHUN U 3BoIoMM CoHIa U 3BE3.

ITarbl )KU3HA 3BE3]I

8.7

Mneunsii  Ilyre — Hama ['anakrtuka.
CnupanbHasgs  crpykrypa  [amaktukw,
pacupenenenue 3BE3N, Taza W IBUIA.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuke. [lnockas u  chepuueckas

noacucTeMsl I'ajakTuKu

8.8

Tumnel ramaktuk. PamuoranakTuku U

KBa3apbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

8.9

Bcenennas.  Pacmupenune  BceeneHHOM.
3akon XabO0ma. PasOeranue razaKkTHK.
Bo3pact u paguyc BcenenHoil, Teopus
bosbmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe nzinyueHue

8.10

MacmrabHass ~ cTpykTypa  BceneHHOI.




Meraranaktuka. Hepeménnsie mnpoGiiembl

ACTPOHOMUH




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






