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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHS Ha YPOBHE CpEHEro OOIlero
oOpa3oBaHus pa3zpab0oTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMmsl, npenactaBieHHbIX B OI'OC
COO, a Takxe ¢ yué€roM (enepanbHO paboyell HporpaMMmbl BOCIUTAHUSA U
KOHLEMUMK TpenojiaBanus yuyeOHoro npeamera «Pusmka» B 00Opa3oBaTeIbHBIX
Oopra"usanusax Poccuniickon denepanun, peanu3yommux OCHOBHBIE
o0Opa3oBarenIbHbIE MPOTPAMMBI.

Conepxanue mnporpaMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 xnaccoB mpu
o0yueHun ux (usuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-ACSATEILHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalPpEAMETHBIM pe3yJIbTaTaM
oOy4eHHs, a TaKXKe€ YYUTHIBAET HEOOXOAMMOCTb peaU3alUU MEXKIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-HAy4YHbIMH Y4YE€OHbIMU mHpeaMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIEJIM M3y4YeHUs (PU3UKUA HAa YPOBHE CPEAHEro OOLIEro
oOpa3oBaHUsl, TNIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeJMeTHbIe, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3uke BKIIOYAET:

* IUIAHMPYEMBIE Pe3yJIbTaThl OCBOECHUA Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00YUYEHUS;

e cozaepxaHue yueOHoro npeamera «dusmkay mno rogam oO0y4eHuUs.

®duznka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyNas B
KayecTBe y4eOHOIo IMpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 okpy:xaromiemM mupe. LIKoapHBIN Kypc GU3HKU — CUCTEMOOOPa3yOIUI
JUI €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuzmdeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpejAesssieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, ITOJIy4YEHUS] HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMU CBOMCTBAMU M APYIHX.
N3yuenne ¢u3MKM BHOCUT OCHOBHOM BKJIAaJ B (POPMHUPOBAHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUU MPUMEHSTH
HAy4YHbI METO/I MO3HAHHUS NIPU BBIIIOJIHEHUH UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHoBy kypca ¢u3ukm s YpOBHSL CpEIHEro o0OIero oOpa3oBaHUS
NOJIOXKEH pAX HUACH, KOTOpPBIE MOXHO paccMaTpuBaTh KakK IPHUHLHIBI €0
MIOCTPOCHHS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3liejoB (PU3MKH, BKIIOYAECT KakK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HUKHU.

Hoes cenepanusayuu. B COOTBETCTBMM € HEW MaTepual Kypca (pU3MKH
o0bequHEH BOKpPYr ¢u3MUecKuX Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus NOpeanosiara€T HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTCHIMANIAa (PU3NYECKON HAyKH, OCMBICIICHUE CBS3M Pa3BUTHS
bu3ukn ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMamMu.

Hoess nmpuxnaownoii  nmanpasnennocmu. Kypc ¢dusukum  mpegmnosiaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skronocuzayuu peanusyeTcss TOCPEIACTBOM BBEJCHUS JJIEMEHTOB
coliepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKkXe 00CYXKIACHUs
npo6JieM palrOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTHYECKOI 0€30MacHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (DU3UWKM Ha ypOBHE CPETHEro OOIIero
oOpa3oBaHus sBISAIOTCS (pusmyeckue Teopuu (HopMHUpOBaHUE MPEICTABICHUN O
CTPYKTyp€ MOCTPOEHUS (PU3HMUECKON TEOpHH, poiau (yHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX  TMPEACTaBICHUSIX O MPUPOJE, TpaHUIIAX
NPUMEHUMOCTH TEOpPHH, JJisI OMUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CuCTeMHO-eSTENBbHOCTHBIN TOJIX0/I B Kypce (DU3MKU peanu3yeTcsl MpexkIe
BCETO 3a CUET OpraHMU3allud AKCIEPUMEHTATBLHON AESITEIBbHOCTH O0yYaroluXCs.
Jlns  GazoBoro ypoBHSL Kypca (U3MKM — OTO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB | JIA0OpAaTOpPHBIX padoT,
KOTOpBIE B TIporpamMme 1o (usuke oObeIUMHEHBI B OOMIMN CITMCOK YYCHUYCCKHUX
pakTUYeCKUX paboT. BhigeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
NPOBOJAUMBIX JUISI KOHTPOJIE W OIICHKH, OCYIIECTBISETCS y4YaCTHUKaMU
0o0pa30BaTeNpHOTO TMpolecca UCXOAS M3 OCOOEGHHOCTEW IUTAHUPOBAHUS U
ocHameHus kaOuHera (Qusmku. Ilpm dsToM  oOecmeyuBaeTcs  OBJIAJCHUC
0o0y4YaronMMucss yMEHUSIMUA TPOBOJIUTH KOCBEHHBIE H3MEPEHHS, HCCIIETOBAHUS
3aBUCUMOCTEN (DU3UUECKUX BEJIUYMH M TIOCTAHOBKY OINBITOB IO IPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME YAENSIETCS PEUICHUIO PACUETHBIX M KayeCTBEHHBIX
3agad. [Ipu 3TOM 1 pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 33a/1a4d C SIBHO
3a/laHHON (PU3NYECKON MOJIEIIbIO, TTO3BOJISIFOIINE TPUMEHSITh U3yUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK W MHTETPUPYs 3HAHUS U3
pa3HbIX pa3zenoB. [[s KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
00OBsSCHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKpPYIKaromeh
KU3HH, TpeOyrone BBIOOpAa (U3UYECKON MOJCHTH ISl CUTyallud TMPaKTHKO-
OpHEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY O0OeCledeHnI0 Y4eOHOTO Tporecca 0a30BbIi ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CpeAHEro o0IIero o0pa3oBaHus IOJHKEH U3y4aThbCsl B YCIOBUAX
IpEeIMETHOrO0 KaOWHeTa (PUM3MKM WA B YCJIOBUSX HHTETPUPOBAHHOIO KaOWMHETa
NIPEIMETOB €CTECTBEHHO-Hay4YHOro Iukia. B kaOunere (Qu3MKM IOMKHO OBITH
HeoOXonuMoe J1labopaTopHOE OO0OpYyJAOBaHHME JJIS BBIMOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (U3HKe YYCHHUECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
000opyoBaHuE.

JlemoHCcTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH H  OOECNEeYMBAaeT IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAlUWA s
UCCJICIOBAaHMUSI  M3Y4YaeMbIX  SBJIIGHUH W  MPOIECCOB, OMIUPHUYECCKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE I YYEHUUYECKHX TMPAKTHUYECKUX pabdboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOecreunBaeTcsi B pacuére
OJIHOTO KOMILIEKTa Ha JABYyX oOydJarommxcs. TeMaTHdecKre KOMIUICKThI
7a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMU 1IEJISIMU U3y4YEeHHS (PU3UKHU B 00111eM 00pa30BAHUHU SIBIISIIOTCS:

e (GopMHpOBaHHE HWHTEpPECa M CTPEMIICHHS OOYYaIOIUXCS K HAyYHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIICKTYATbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEJICTABICHUN O HAYYHOM METOJIe MO3HAHUS U (HOPMUPOBAHKE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSM;

e (GOpMHpPOBAHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTara H3yYCHHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPU3HKH;

e (GopMHpOBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3HUecKuX 3HAaHUM U HAYYHBIX JJOKA3aTENbCTB;

e (GopMHpOBaHHUE TPEACTABICHUN O PoJu (HU3UKU JUIS Pa3BUTHS JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne ATUX Telield 0OecTieunBaeTCsl PEIIeHUeM CISAYIOIMMX 3a1ad B

nporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:



e TpHOOpPETeHHEe  CHUCTeMbl  3HaHMM 00  o0mmMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
3IIEMEHTHI aCTPO(DU3HKHY;

e (GopMHpOBaHHE YMEHUN TNPUMEHITh TEOPETHUYECKUE 3HAHUA IS
00BbsACHEHMS] (PU3NYECKUX SBICHUA B TPUPOJAE U I TPUHITHUS
MPAKTUYECKUX PEIICHUH B MMOBCEIHEBHOMN KU3HU;

e OCBOCHHME CIOCOOOB pEIICHHS pa3IMYHbIX 3a7ady C SBHO 33JaHHOU
dusnyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3/laHne (PU3MIECKON MOJICITH, aJICKBATHOM YCIOBUSM 3a]1auH;

e TIOHMMaHUE (PU3NYECKUX OCHOB W TMPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMUCTB U TEXHOJIOIMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY>KAIOIILYIO
cpeny;

e OBJAJCHHE METOJAMHU CAMOCTOSATEIIbHOTO IUIAHUPOBAHUSA U TMPOBEICHUS
bu3HUeCKX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMaIny,
onpeereHus: JOCTOBEPHOCTH MOTYUYEHHOTO Pe3yJibTarta;

e CO3JaHME YCIOBUU JUIsl pa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha wusyuenuwe ¢usuku (6a30BbIi ypOBEHBb) HAa YPOBHE CPETHETO OOIIETO
obpazoBanust otBoguTcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIEINO), B
11 kiacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMEpPEeUCHb JIa0OPaTOPHBIX U
MPAKTUYECKUX palbOT SBISETCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeleHUsT J1a0OPaTOPHBIX pPabOT M OMBITOB € YYETOM HMHAUBHUIYaJbHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

@dusnka — Hayka o mpupone. HayuHble MeTOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DOKCnepuMeHTa M TEOPUM B INPOLECCE TIO3HAHUA IPUPOJBI.
DKCHEpPUMEHT B (PUBHKE.

MopenupoBanue (pu3nyecKux SBJICHUM M TpolieccoB. HayuHble THNOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHUIIbl TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSI.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI
MUpa, B IPAKTUYECKON JEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCHUTENBHOCTh MEXAHWYECKOTO JBUKEHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHUE MaTepuajibHOM TOUKH, UX MPOCKIMH HAa OCHU CUCTEMbl KOOPJIUHAT.
CiioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsMOJIMHEHOe nBrkeHue. ['paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IYTH M NEpPEeMEUICHUS
MaTepuaJbHON TOYKU OT BPEMEHH.

CBoOoiHOE TIafieHHe. Y CKOpeHUEe CBOOOHOTO MaeHUS.

KpuBonunennoe  nBuwxkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPY>KHOCTH C OCTOSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopoctb. [lepuon n yactora obpanieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHudyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TTepeavun.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILTIOCTPALUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeoOpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3peKEHHOM NPOCTPAHCTBE.

HaGnronenue aBukeHus Tena, OpPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTu pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACICHUS MTHOBEHHOMN
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, MPOMAECHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenue nBUKEHUS IAPHUKA B BI3KOM KUAKOCTH.

N3yuenune aBuxeHus Tena, OpOUIeHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun  otHocutenbHOocTH  'anmumnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHpie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoil 3akon HeroToHa
JUIsl MaTeEpUaIbHOU TOUKU. Tperuit 3akoH HproTOHA 1711 MaTEpUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuma Tsbkectn. IlepBas kocMmuueckas
CKOpOCTB.

Cwuia ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buapl Tpenus (mokosi, CKoinbxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOIBKEHHUS U cuiia Tpenus nokos. KoadduimeHT tpenus.
Cuna conpoTUBIICHUS MPU ABUKEHUU Te€JIa B )KUJKOCTH WJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE JABMXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamleHus. [lmedo cumbl. YcnoBus
paBHOBeCUS TBEPJOIO TEIA.

TexHuyeckre yCTpPOWCTBA M MPAKTUUYECKOE NPUMEHEHUE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHUE Macc B3aUMOAECHCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CiioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIBEME U MMAICHUU.

CpaBHEHUE CHII TPEHUS MMOKOS, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXKUHE U
pEe3MHOBOM 00pasiie, OT X JAehopMaIiii.

HccnemoBanne yclOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axonbl COXpaAHEHUA 6 MEXAHUKE

Nmnynsc MarepuansbHOM TOYKH (Tena), CHUCTEMbl MaTe€pUAIbHBIX TOYEK.
Nmnynse cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHMS MMITYJIbCA.
PeakTuBHOE NBUXKEHHUE.

Pabora cusbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOM Touyku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTHUU.

[TorennuanbHas SHEprusl. [TorennuanbHas SHEprus YIPYyTO
neopMupoBaHHOM  TipykuHBI.  [loTeHuManbHast  2HEprust Tena  BOIU3H
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHple W HENOTCHUUAIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHMEM MEXAaHMYECKON JHEPrUHM CHCTEMBI TEIL
3aKOH COXpAHEHHUSI MEXaHUYECKOU YHEPTUU.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE NMPUMEHEHHE. BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBHKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexo moTeHIMATBHON YHEPTUN B KHHETHUECKYIO M OOPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopusle padbonvl

N3yueHne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CUIIBI C U3MEHEHUEM MEXAHHYECKOW DHEPTUU
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Pasznes 3. MosekyasipHas (pu3uka 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOT meopuu
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX OMNBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHXKECHHUS U
B3aWMOJICMCTBUSL YaCTUI] BElIECTBA. MoJAEnu CTPOCHUS Ta30B, XKUJKOCTEU H
TBEPJIBIX TEN U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ uamepenue. lllkana temmeparyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJSIPHO-
KMHETHUYECKOW TEOpUHM HACaIbHOro rasza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpeaHENd KWHETHMYECKOM DSHEPrMU TEIUIOBOTO JBWXKEHMsA dvacTull rasa. [llkama
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B MACANBHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMerp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BElIeCTBa, (oTorpapuu
MOJIEKYJ OPraHUYECKUX COCTNHEHUI.

OmnbIThl 10 TP PY3UN KUAKOCTEN U ra3oB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnebIThI, JOKa3bIBAIOIIINE CYIIECTBOBAHHE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBUSL.

Mopnens, muTrocTpupyronias Ipupoay JaBICHHsS ra3a Ha CTEHKH COCYya.

OneITl, WUIIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS HJIECAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne Maccel BO3QyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHHMU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmonuHaMuueckass cucreMa. BHYTpeHHSS JHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U cIoco0bI €€ n3meHeHus. KonuuecTBo TemnoTsl U paboTta. BHyTpeHHsis
DHEpPrus  OJAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temulonepenayu:
TEIIONPOBOJHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEIoTh NpH TEIIIONEepeaye.

[lonsitue 00 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMHUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuki. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIMOBL  AE€WCTBUS — TEIUJIOBBIX  MAlIUH.
[Ipeobpa3oBanus SHEPruu B TEIUIOBBIX MamuHaxX. KoadpduiueHT mone3Horo
nericTBusl TeruioBord MammHbl. [lukin KapHo u ero kodpduumMeHT moJIe3HOro
NENUCTBUA. DKOJIOTHYECKHE MPOOJIEMbI TETUIOIHEPTETHUKH.



TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruu Teja MpPU COBEPIICHHH pPaOOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXATOTO BO3JyXa, HarpeBanue >Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHusl (BUIECOAEMOHCTPALINS).

N3menenue BHyTpeHHEH sHepruu (TeMiiepaTyphl) Teja Ipu Terjionepeaaye.

OnpiT 1Mo aanabaTHOMY pACHIMPEHUI0 BO3ayxa (OMBIT C BO3YIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHHUS, PEaKTUBHOTO
JIBUTATEJSL.

Yuenuueckuii sxcnepumenm, 1abopamopusle padomul

N3mepenne yaenpHON TEMIIOEMKOCTH.

Tema 3. Acpecammnivie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u kKoHaeHcauus. Vcnapenue u kumneHue. AOGCOIIOTHAS U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3AyXa. HacblmieHHbld map. YienbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBICHUS.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctaiioB. Kuakue kpucraiuibl. CoBpeMmeHHble Marepuaibl. [lnaBienuwe u
KpucTayi3aius. Y aeibHas Tersiora miasienus. Cyonumarus.

VYpaBHeHue TermioBoro danaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTUU MOJYyUYEHUS COBPEMEHHBIX MAaTEpPHUAJIOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu noHW>KEHHOM JTaBJICHUMU.

Crioco6bI U3MEpEHUs BIIAKHOCTH.

HaGnronenue HarpeBanust v MiiaBjieHUs KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHre OTHOCUTENIbHON BIAaKHOCTH BO3/1yXa.

Pa3znen 4. DiaekTpoAMHAMMKA
Tema 1. dnekmpocmamuxa
OnekTpu3anus Ten. ONEKTpUYEeCKUud 3apsan. JIBa BuAAa 3IEKTPUYECKHUX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueyHsblil 31eKTpUUeCcKui 3aps.
Onekrpuueckoe mnone. Hanpspk€HHOCTe  dnekTpuueckoro  moisd.  [IpuHiumn



CYIIEPIIO3ULINMU DJIEKTPUUECKUX TOJEH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Pabora cun  anextpoctatmyeckoro  moss.  [loreHuman.  PasHoCThb
MOTECHIMANOB. [IpOBOAHWMKM © JUANEKTPUKH B SICKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

DnekTpoéMkocTb. KoHaeHncarop. DIeKTpoEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
AIIEKTPOMETpP, BJEKTPOCTAaTHUECKasl 3allluTa, 3a3€MJICHHE JIIEKTPOIPUOOPOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN aIlliapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIUII IEUCTBUSA DJIEKTPOMETPA.

B3auMopeiicTBrE HA3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKH B SJIEKTPOCTATUYECKOM TIOJIE.

3aBACHUMOCTBb  JJIEKTPOEMKOCTH INIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUIEKTPUIECKOU NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 35meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
Hctounuku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpsixkenune. 3akon OMa 114 ydacTKa LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHUE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIeNbHOE, CMEIIAHHOE COCIMHEHUE TPOBOJHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUWE HMCTOYHUKA TOKA.
3akoH Oma 111 OTHOM (3aMKHYTOM) 3JIeKTpUuuyecKoi nenu. KopoTkoe 3aMmbIKkaHue.

DJIEeKTpOHHAasT  MPOBOAUMOCTh  TBEPHABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas " MpUMECHAas MPOBOJIMMOCTH
noJIynpoBOgHUKOB. CBOMCTBa p—n-niepexoa. [1omynmpoBoHUKOBBIE TPHOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciulaBax  AJIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALIMS. DIEKTPOIIU3.



DJIEKTpUYECKUM TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTPOBOAHUKOBBIN U0/, TalbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIA/IN TTOTIEPEYHOT0 CEYEHHUS U MaTepuaa.

CmenianHoe COeIMHEHNE MPOBOJHUKOB.

[IpssmMoe wW3MepeHHne dIEKTPOABWXKYIIEH cuibl. KopoTkoe 3ambIKaHHE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYyPBhI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOMA.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenune cMEmaHHOro COEINHEHUS PE3ZUCTOPOB.

N3MepeHne 35IeKTpOABUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJICHUS.

Habnronenue anextposusa.

MexnpeaMeTHble CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCymIecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJI0TUH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHHM, JMHEWHas (QyHKIUA,
napabona, runepbosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TEIJI000MEH JKUBBIX OPraHU3MOB (BHUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: DUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH WU



ra3oB, 3JIEKTPHUYECKHE CBOMCTBA METAJUIOB, B3JEKTPOIUTHUYECKAs AUCCOLMALINS,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/lyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE NBIKEHUN C HCIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIUIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelIb BHYTPEHHETO
cropanusi, mapopasi TypOuHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YKCJIE HaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE DJIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBI IPUHTED, AIEKTPOHArPEBATEIbHbBIC puOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, raJbBaHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHaAMHUKA

Tema 3. Mazcnummnoe none. IneKmpomacHUMHAA UHOYKUUS

[IoctostHHble  MarHuThl.  B3anmMoAeHCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM HHAYKUMHU. lIpuHmun cyneprnosuuuu
MAarHuTHBIX TMOJed. JINHMM MarHUTHOM MHAYKUuU. KapTWHa JIWHWUNA MarHUTHOU
VHIYKIWAH MOJISI TOCTOSIHHBIX MarHuTOB.

MarauTHOe TMOJ€ MPOBOJHMKA C TOKOM. KapTmHa IHMHUNA WHAYKIHU
MAarHUTHOI'O TOJIS JJIMHHOTO MPSIMOIO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOI'O
IIPOBOJIHUKA, KATyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOyJib U HaIlpaBJICHUE.

Cuna Jlopeniia, e€ MOy/Ib U HampaBiieHUE. J[BUKEHHUE 3apsKEeHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cuiibl Jlopenria.

SIBneHne HNEKTPOMArHUTHOM MHAYKUHMHU. [IOTOK BekTOpa MAarHUTHOM
WHIYKIWAHA. OJIEKTPOABIKYILAS CWJIA HWHAYKUAH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Qapanes.

BuxpeBoe nanekTpuueckoe Tmosie. DIEKTPOJBIXKYILIAs Cula HHIYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOAHOM MAarHUTHOM I10JIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS  CHJA
CaMOUHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIHA 3JIEMEHTAPHBIX
YaCTHL, UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TIOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuia Amnepa.

Henctue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE AEKTPOMArHUTHON UHIYKIIUU.

IIpaBuiio Jlenna.

3aBUCHUMOCTD 3JIEKTPOJBMKYIIEH CHIIBI MHIAYKIHUH OT CKOPOCTH MU3MEHEHUS
MarHMTHOTO MOTOKA.

SIBlIeHUE CAMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanue nercTBrs IOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.

Pasnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAHUMHbBIE KO1E€DAHUS

KonebarensHass  cucrtema. CB0oOOHBIE  MEXaHUYECKHE  KOJIEOAHUS.
INapmonnyeckue konedanus. Ilepuoa, wacrtora, ammmryga v (aza KoneOaHUM.
[IpyxxuHHBI MaATHUK. MaTeMaTU4eCKUN MaATHUK. Y PAaBHEHUE TAPMOHUYECKUX
kosneb6anwuii. [IpeBparieHue sHepruu Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Koneb6arenbupiit koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoJieOaHUS B
UJCAIBHOM KOJI€OATeIbHOM KOHTYype. AHAJIOTHs MEXAYy MEXaHUYECKUMU U
AJIEKTPOMATrHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPIHH B UJCAITBHOM KO0JIe0aTeIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoneOanusx. BolHyX/IeHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJeOaHuUs.

[lepemennpiii  TOK. CHUHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JEHCTBYIOIIEE 3HAYEHHE CHJIbI TOKA U
HaIPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpeOIeHUE IEKTPUUECKON
SHEPruu. DKOJIOTHUECKUE PUCKU TPHU MPOU3BOJCTBE AnekTposHepruu. KynpTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHON KU3HU.

TexHnueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJjieOaTeIbHOW CHUCTEMBI (TIPY>KUHHBIA WIH
MaTeMaTUYECKUI MasSTHHK).



Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CBOOOHBIE AIEKTPOMArHUTHBIC KOJIEOaHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AJIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mocnenoBaTEIbHOM COCIUHEHUHM PE3UCTOpa, KaTyUIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYN IEKTPONEPEAAYH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

HccnenoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B LENH W3 ITOCIEA0BATENBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbIE GOJIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Cxopoctb
pacnpocTpaHeHHsi W JJMHA BOJHBL [lomepeuHble W MOPOJOJIBHBIE BOJIHBL.
WNuTepdepentus u nudpaxiiys MEXaHUISCKAX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoOCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaK€HUE, MpeIOMIICHHUE, ToJsIpu3anus, Tudpaxuus,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[ITkasa 37€KTPOMArHUTHBIX BOJH. [[prMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3H U TENEBUACHUA. Pagnookarus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M MNPAKTHUYECKOE IPUMEHCHHUE: MY3bIKAJbHbBIC
MHCTPYMEHTHI, YJIbTPAa3ByKOBas JMAarHOCTMKAa B TEXHUKE WM MEAULHUHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTEHHA, Tesiedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHUE MONIEPEUHBIX U MPOAOJIBHBIX BOJIH.

Konebmromieecst Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpaxkeHus: U NpeTOMIICHHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuntepdepeHnu 1 Audpakiiiu MEXaHU4eCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW M
4aCTOTOM KOJIeOaHMIA.



UccnenoBanue CBOWICTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHUe, Moiaspu3anus, Audpakuus, MHTephepeHIus.

Tema 3. Onmuka

l'eomerpuueckas ontuka. I[IpAsMonMHENWHOE pPACHpPOCTpPAaHEHUE CBETa B
oqHOpOaHOM cpene. JIyd cBera. TOYEUHBINM UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeta. [locTpoeHue n3oOpaxkeHUi B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTAa. AOCOIIOTHBIN MOKa3aTeNb
npenowiieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPaKEHHUS.

Hucnepcus ceeta. CiaoxHbIi cocTtaB Oenoro cseta. LIser.

ColOuparomrie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosITHUE M ONTHYECKas Cujia TOHKOW JuH3bL. [locTpoeHne u3oOpaxeHUil B
coOuparomux U paccemBaromux JuH3ax. Dopmynia TOHKOW JTUH3BI. Y BEJIMUYEHUE,
JTaBaeMo€ JTUH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTHUKHU.

BonnoBas ontuka. Wurepdepennuss cera. KorepeHTHblEe HCTOYHUKH.
YcaoBuss HaOMIOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakunonHas pemeéTka. YclIoBUE HaOIIOJIEHUS
[JIaBHBIX ~MAKCUMYMOB TMpH TAJCHUM MOHOXPOMATHMYECKOTO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHnueckre yCTpOMCTBA M MPAKTHYECKOE IIPUMEHEHHUE: OYKH, JIyIIa,
doToamnmapaT, NPOEKIIMOHHBIMA ammapaT, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMmonuHeiHOE pPacIpOCTPaHEHUE, OTPAXKEHHE U IPEIOMIICHHE CBETA.
OnTtuyeckue MpudOpPHI.

[TonHoE BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

HccnenoBanne CBONCTB U300paKeHUI B JTMH3AX.

Mopenn MUKpOCKOIa, TEIECKOIA.

Habmonenune narepdepeHum cBera.

Habmronenune nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[TomyyeHnne cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuyenue cnekTpa ¢ MOMOIIBI0 TUMPAKITMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul



H3mepenune nokaszaresns npeaoMIICHUs CTEKIA.
HccnenoBanue cCBONCTB M300paKeHUH B JIMH3AX.
Habnronenue aucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAIBbHO TEOPHH OTHOCHUTEILHOCTH

['panuubr MIPUMEHUMOCTH KJIaCCUYECKOM MEXAaHUKH. [TocTynatsl
CIECMATIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIbHOCTH DUHIIITEIHA.

OTHOCUTENTBHOCTh OJITHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU U COKpaIlleHUE
JUTAHBIL.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsI3p MacChl C JHEPrUEH U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHIIbl. DHEPTU
MOKOSI.

Pasznes 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHEprun GOTOHA C €70 YACTOTON. DHEPTUS
U UMITYJIbC (POTOHA.

OtkpsiTre U uccienoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotoaddexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpanunar
dboToaddexra.

JlaBnenne ceera. OnbiTol I1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA M MPAKTHUUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
(doTOoIaTUMK, COTHEYHAs Oarapes, CBETOAUO/I.

Jlemoncmpayuu

dotor(pdekT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHeIHET0 GhoTodddexra.

Cseroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -HaCTHIL.
[ImanerapHas Mozens aroma. Iloctynatel bopa. M3nydenue u mormjomieHue
(GOTOHOB MpU MEpPexo/e aToMa C OJHOIO YPOBHS 3HEPrUM Ha Jpyroil. Buubl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aToMa BOAOPO/IA.

BonnoBele cBoiicTBa yactuu. Bosnnsel ne bpoinsa. KopyckynssipHO-BOJIHOBOM
yaJTu3M.

CHoHTaHHOE U BBIHYXICHHOE U3JIyUYEHHE.

TexHu4yeckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTE.



Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUYECHHS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1ab6opamopusie padbonul

Habmnronenue nuHeyaToro crnekTpa.

Tema 3. Amomnoe sa0po

OKCHEPUMEHTBI, JOKAa3bIBAIOIINE CIO0XHOCTh CTpOeHMs sapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiThl  Pesepdopma  mo  ompeneneHuto  cocraBa
paanoakTuBHOTO u3inydeHusi. CBoiictBa anbda-, Oera-, ramma-u3IydeHHs.
BrnusiHne paguoakTUBHOCTH HA KMBBIE OPraHU3MBI.

OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimonHas  Mozens — sapa
I'efizen6epra—Banenko. 3apsaya sapa. MaccoBoe uucio sjpa. M30Torb!.

Anba-pacnaa. DNEKTPOHHBIM W TMO3UTPOHHBIN Oerta-pacman. [amma-
U3JIly4eHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B siape. SAnepHbie cuibl. JleexT macchl siapa.

SAnepusie peakuun. /lenenue u CUHTE3 Aa€P.

Anepnwrii peaktop. Tepmosineprslii cuHTe3. [IpoGiaeMbl W IEPCIIEKTUBBI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

Mertobl HAOJIIOAEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHULI.

dynaameHTanbHble B3auMoeicTBHs. EQMHCTBO (pr3nueckoit KapTUHBI MHpa.

TexHnueckne yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHbiii peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CUYETYMK MOHU3BUPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

UccnenoBanue TpekoB yacTull (110 roTOBBIM (hoTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

DTarnbl pa3BUTHS acTpoHOMUU. [IpuKinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qusi, sSpKUe 3BE3MBI, IUIAHETBI, UX BUAMMOE
JIBHOKEHHE.

CoiHeuHast cucreMa.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE371bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CHEKTpajdbHbIA Kjacc —
CBETUMOCTBY». 3BE3NIbI TJIABHOM ITOCJICIOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW MOCIeA0BaTeIbHOCTU. BHyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE NMPEJACTABICHUS O MPOUCXOXKACHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii [lyTte — nama T'anaktuka. [lonoxenune u aBwkeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. YEpHBIE ABIPHI B SApax
TaJIaKTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa0606ma. Pazberanue rajiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vyenuueckue nabnrooenus

HabutoieHus: HEBOOPYKEHHBIM IJ1a30M € MCIOJbB30BAaHUEM KOMIIBIOTEPHBIX
IPWIOKEHUHN JJI1 ONpeeNeHUs MOJOXKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3usA CEeBEpPHOro MOJIyIIapus U IpKHUE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro Ilytu.

Oo6o0maromiee NOBTOPEHUE

Ponp ¢u3ukm u acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax IeaTebHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAyYHOW KapTHHE MUpPA, pOJib PU3UIECKON TeOpUun
B (GOpPMHpPOBAHUU TPEACTABICHUA O (DUINYECKON KapTHHE MHpPA, MECTO
(u3nyecKoil KapTHHBI MHpa B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABJIEHUI O IIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiuecTBisercs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTHKH,
Ouosoruu, XMMHUHU, reorpauu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C HU3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runoresa, (pU3smyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIEHHE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
IPOU3BOJHBIC JJIEMEHTAPHBIX (QYHKIUH, MNPU3HAKK TOA00US TPEYTrOJbHUKOB,
oTpe/ieNeHUe TIOMIAIN IIIOCKUX GUTyp B 00bhEMa Tell.

Buonocus: »nekTpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTenbHbIE
JNBWKEHUS B )KMBOM IMPUPOJIE, ONITUYECKUE SBJIEHUS B KUBOW NPUPOAE, ACHUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TEJN, MEXaHU3Mbl OOpa30BaHMUA KPHUCTAUIMYECKOM PpEHIETKH, CHEKTPaJbHbIN
aHaIN3.



leoepaghusi:  MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUI.

Texnonocusa: JHWHUKA DIIEKTPOIIEpENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHMOHHAA I€Yb, paaap, PaaUONPUEMHHUK, TEIEBU30DP,
anTteHHa, teinedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA MNPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpEIHETO OOIIero
oOpazoBaHusi (0a30BbIM YypPOBEHb) JOJKHO OOECHEUUTHh JTOCTUKEHHE CIIECIYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOEHHUS y4eOHOro npeaMera « Ou3nka» AOJKHbI
OTpaXXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalolUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOIO OOIIECTBa, PACIIMPEHHUE KU3HEHHOIO
ONbITA U ONbITA JIECITEIBHOCTH B MPOIECCE pPEa3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpa:xaaHCKOro BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOT0 OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIICYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPAaTHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TPa)KAaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIIbHON OpraHU3alliy;

YMEHHUE B3aUMOAEHCTBOBATH C COUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSIMA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMMOBEACHUS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIKOUYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3ndeckoi Hayke;



5) Tpy10BOI0 BOCIMTAHMS:

UHTEPEC K pa3IMyHbIM cdepaMm npodhecCHOoHANbHOW JeATEIbHOCTH, B TOM
YHUCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIacTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HU;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOM KYJIbTYphl, OCO3HaHHE TJI00aTLHOTO
XapakTepa 3KOJIOTMYECKUX MpoOIieM;

IJIAHUPOBAHUE U OCYIIECTBJIICHUE JICUCTBUU B OKPYKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA;

pacuIpeHrue OmbITa JEATEbHOCTH JKOJOTHMYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAaHUM 10 QU3HUKE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAay4YyHOU JeSITeJIbHOCTH, TOTOBHOCTh B MpOIIECCEe
u3ydyeHus: (U3UMKU  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEATEeNIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOATENIbHO  (OPMYJIMPOBAaTh W aKTyaJlU3UpoOBaTh  MPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENENATh UEIH AEATEIbHOCTH, 3a/1aBaTh IMApaMETPbl W KPUTEPUU HX
JIOCTH KCHHS,
BBIABJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(U3UYICCKHX SIBICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4€TOM aHajau3a WMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUATIBbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUM AEATEIbHOCTH,
KOOPJAMHUPOBAaTh M  BBHIOJHATH pabOTy B YCIOBHUAX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciie1oBaTe/ILCKHeE AeiiCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIKOYEBBIMU IOHATHUSMU U METOAAMHU
dbu3nuecKoi HayKu;



BJIA/ICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKON U MPOSKTHOM NEATeIbHOCTH
B oOnactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (PU3UIECKOTO COJACpNKaHUS, NMPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHMS,

BIAJCTh BHJIAMH JCSATEIHHOCTH TIO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAllN, MPEOOPa30OBaHUIO W TPHUMECHCHHIO B Pa3UYHBIX YYeOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3/JIaHHH YUCOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIISATh TPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THUNOTE3y €€ peIIeHUs, HaXOIAUTh apTYMEHTHI IJIs JOKa3aTeIhCTBA
CBOUX YTBEPXKJICHHM, 3a/1aBaTh TapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAIM3MPOBATh TIOJYYEHHBIE B XOJIE PEIICHUS 3aJa4d  PE3yJIbTaThI,
KPUTHYCCKU OIICHUBATH X JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpOBaThH COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
NESTETLHOCTH, B TOM YHCIIE TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKe B TPAKTUYECKYIO 00JaCTh
KU3HEICATCITHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHUS;

CTaBUTH MPOOJIEMBI M 3a/1a49H, JOITYCKAIOIINE AIbTePHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJMydeHUS WH(POpMAIUu (HU3UIECKOTO COICPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATENIHLHO OCYIIECTBIATh TMOWCK, aHAJIM3,
CUCTEeMATHU3AIMI0 W WHTEPIpETAIi0 WHOOPMAIMKA Pa3IUYHBIX BUAOB U (OpM
IIPE/ICTaBIICHHUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CpPeJCTBa  WH(MOPMAIMOHHBIX HM  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COONIOJICHHEM TpeOOBaHMWA HPTrOHOMHUKH, TEXHUKH OE30MMaCHOCTH,
TUTHCHBI, PECypcocOepeXeHUs, TPaBOBBIX M OTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJACpKAaHUS B Pa3IUYHBIX ¢dopMarax c
y4€TOM HazHAYCHHS MHPOPMAITUHU U [IEJICBOU ayJUTOPHH, BBIOUPAs ONITUMATBHYIO
(dbopMy TIpeICTaBIICHUS U BH3yaJIU3aliy.

KoMMyHHMKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NelCTBHA:
OCYIIECTBIIATH OOIIEHHE HA YpOKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalud M CMSTr4arth
KOH(JIUKTBIL;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIIOJIB30BAaTh MPEHMYIIECTBA KOMAaHIHOW M WHIUBUIAYaIbHOU
paboThI;

BbIOMpaTh TEMAaTHKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM 0OLIUX
MHTEPECOB M BOBMOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

NPUHAMATh 1€ COBMECTHOM  JIEATEIBHOCTH, OPTaHU30BBIBATH U
KOOPAMHHUPOBATh JIEHCTBUS TO €€ JOCTHIKCHHMIO: COCTAaBJIATh IUIAH JCWCTBUH,
pachpenenarTb poid C y4€TOM MHEHH y4YaCTHHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBAaTh KAauyeCTBO CBOEr0 BKJAJa M KaXKJIOTO YYacTHHKA KOMAaHIbI B
OOIIHiA pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE TPOEKTHI, OIEHUBATh HUACH C TMO3UIMH HOBHU3HBI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEJEHUE B Pa3IMYHbIX
CUTYAaIIUX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh NMHUITUATHBHBIM.

PerynsiTuBHBIC YHHBeEpCAJbHbIC Y4eOHbIE NeHCTBHA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MMO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(U3MKM W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh W (HOPMYJIUPOBATH
coOCTBEHHEIC 3a/1a4H;

CaMOCTOATENIBHO COCTaBJIATh IIAH PELICHHUS PAcdyE€THBIX M KadeCTBEHHBIX
3aj1a4, MJIaH BBINOJIHEHUS IPAKTUYECKOW pabOThl ¢ y4ETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTrb Ha cels
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAULMUA B 00IacTU
(U3HKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJeTh  HABbIKAMU  TO3HABATENbHON  pedrekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIeKCUU IS OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
peLIeHus;



yMEThb OIICHUBAaTh PUCKHM W CBOEBPEMEHHO IPHUHUMAThH PEIICHUS IO HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPH aHAIMW3E pPe3yJIbTaToOB
NEeSTENHHOCTH;

IPUHUMATH Ce0s1, TOHMMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI M apryMEHTBl JPYTrUX TIPU aHaJIu3e pe3yJbTaToB
NESATEHHOCTH;

PU3HABATh CBOE MPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mporecce moCTHKEHHS] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpEIHEro ooOmero oOpa3oBaHUS Yy OOyYarONTUXCs
COBEPIIICHCTBYETCS AMOITMOHAJILHBIN WUHTEJJICKT, pEANOoJIaratoIni
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITIOCOOHOCTh TOHMUMATh CBOE AMOIIMOHATILHOE
COCTOSIHHME, BUJICTh HAMPABICHUS PA3BUTHSI COOCTBEHHOW AMOITMOHAIILHON CEpHI,
OBITh YBEPEHHBIM B ce0e;

caMOpEeryJIMPOBaHMs, BKIIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEACHHE, CIIOCOOHOCTh aJIanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIEH CTPEMJICHUE K JIOCTIKCHUIO 1ETH U
yCIexy, ONTHMM3M, WHUIIMATUBHOCTb, yMEHHE JCHCTBOBATh HMCXOJS W3 CBOMX
BO3MO>KHOCTEH;

AMITIATUH, BKIIOYAIOIIECH CITOCOOHOCTh MOHUMATh AMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €Tr0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIFOYAIOIIHUX CITIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3peInaTh KOHPIUKTHI.

INNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTh y 00YHarOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKU B (HOPMHPOBaAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON IEATEIIBHOCTH JIFOAEH;

YUUTHIBaTh TPaHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEINIECH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAs CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJNO,
UJCAIBHBIN Ia3, MOJIEIU CTPOCHMS Ia30B, KUIAKOCTEH M TBEPABIX TEJ, TOYCUHBIN
ANEKTPUYECKUH 3apsij] NPy PEIICHUH PU3NYECKUX 3a]1ay;

pacnio3HaBaTh (pU3NUYECKHE SIBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHWKHU, MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOCHMS BELIECTBA U



IEKTPOJUHAMUKHN:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSMOJIMHEMHOE
JBWKEHUE, CBOOOJHOE TMaJieHue TeJ, IBWKEHUE 10 OKPYKHOCTHU, HHEpLHS,
B3auMojielicTBue Tel, nuddy3us, OpOYHOBCKOE JBMXKEHUE, CTPOCHUE >KUAKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HArpeBaHUM (OXJIAKIECHUN ), TEIIOBOE
paBHOBECHE, WCIIApEHUE, KOHACHCAIUs, IUIABJICHHE, KPUCTAUIM3alus, KUIIECHUE,
BJIYKHOCTbh BO3/lyXa, IOBBIIICHUE TABJIICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
cocyze, CBSI3b MEXIy [apamMeTpaMy COCTOSIHHS Tra3a B  H30Mpoleccax,
AJEKTpU3aLus TEJl, B3aUMOJCHCTBUE 3aPAJIOB;

OMHCHIBATh MEXAHWYECKOE JIBUKEHHUE, MCIONb3YysS (PU3NUECKUE BEIUYUHBL:
KOOpJMHATa, MyTh, NEPEMEIIEHHE, CKOpPOCThb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTCHUUAIbHAS DHEPIUsi, MEXaHW4YecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUU MPaBUIBLHO TPAKTOBATH
(U3HYECKUII CMBICT HMCHOJIb3YEMbIX BEJIMYMH, WX O0OO3HAUEHUS M €IMHHIIbI,
HaXOAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMHU
BEJINYMHAMU;

ONUCHIBATh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBIICHUS,
UCTIONIb3Yysl (DU3MYECKUE BEIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIUsl XaOTUYECKOro IBHKEHUS MOJIEKYJI, CPEIHEKBaApaTUYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, pabora rasa,
KOA((DUIIMEHT TMOJe3HOTO JAEWCTBUS TEIUIOBOTO JIBUTATENs; MPH ONUCAHUU
IPaBWJIBHO TPaKTOBaTh (U3MUECKUH CMBICT HCHOJb3YEMbIX BEJIIMYUH, HX
0003HAUEHUA W E€OUHULBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYI0 BEIUYUHY C APYTUMU BEIHMUYNHAM;

ONKCHIBATh U3YUYECHHBIE AJIEKTPUUECKUE CBOKCTBA BEIIECTBA U AIEKTPUUECKUE
siBJICHUS (TIPOLIECCHI), UCTIONIBb3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUI 3apsij,
AIEKTPUYECKOE TO0JIE, HAPSHKEHHOCTD IOJIS, MOTEHIHAN, Pa3HOCTh MTOTEHLIHAJIOB;
OpU ONHCAHWM TPABWIBHO TPAKTOBATh (PU3MYECKHI CMBICI HCIOIb3YyEMBIX
BEITMYMH, WX OOO3HAYCHHS W CIUHUIIBI; YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTAHHYIO (PM3UYECKYIO BEJTUYHUHY C APYTUMH BEIMUUHAMY;

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHUS, UCIONB3YS (U3HUUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCEMUPHOTO TAroreHus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXPAaHEHUs MEXAHMYECKOW OJHEPruu, 3aKOH COXPAaHEHUS MMITYJIbCa,
NPUHLHUI CYNEPNO3ULUUA CWJI, MPUHIUI PABHOMPABUS HHEPLHHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUYECKON PHEPruu TEIUIOBOIO JBUXKEHUS MOJEKYI C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
JJEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pasinydarbh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUA (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPUHLHUIBI JEHCTBUS  MalllMH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ianyaTh YCJIOBHUs MX OE€30MACHOTO MCIIOIb30BaHMS B
IOBCETHEBHOM KU3HH;

BBIMIOJHATh JKCHEPUMEHTHI MO HCCICNAOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, HpPU HTOM
GopMynupoBaTth mpoOieMy/3agady M TUIOTE3Y Y4YeOHOro HKCIEPHMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O00OpYAOBaHHUS, MPOBOAWTH OMBIT U
bopMyIHpPOBaTH BHIBO/IHI,

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE H3MEPEHUS (PM3MUECKUX BETUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS W HCHOJIb30BaTh H3BECTHBIC
METO/Ibl OIIEHKH MOIPEUIHOCTEN U3MEPEHUI;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIUYMHAMH  C
UCTIOJb30BAaHUEM TMPSAMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (DU3MYECKUX BEIWYUH B
BUIe Tabnuil U TpaduKoB, AeJIaTh BBIBOABI IO PE3yJIbTaTaM HCCIIEA0BaHNUS;

coOnroaaTh npaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HUCCIEI0BAaHUMN B
pamMKax y4eOHOTO JSKCIEepUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W TPOEKTHOM
JEeSITEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemate pacu€THble 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJIENblo,
UCTIONB3Ys (hU3MUECKHEe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCIIOBHS 3a7a9u
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOAMMBbIE ISl €€ pelleHus, MPOBOJUTH PAacu€Thl M OLIEHUBATH PEaIbHOCTh
MOJy4YE€HHOT0 3HaueHus (PU3MUECKON BEIIUYUHBL;

pelaTh KaueCTBEHHBIE 3aJau: BHICTPAUBATh JIOTHYECKU HEPOTUBOPEUUBYIO
[ETIOYKY PAaCCYXJACHUU C OMOpON Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

UCTIOJb30BaTh  MpPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBpPEMEHHbBIC
UH(GOPMAILIMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTABJICHUS yYeOHOW U HAYyYHO-IOMYJISIPHON MH(pOpMAIUH, ITOJIYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH(OPMAIIUIO;

IPUBOJIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHil;

UCTIONIb30BaTh TEOPETUYECKHE 3HAHWs MO (PU3UKEe B MOBCEAHEBHOW JKU3HU
JuIst o0ecriedeHus: 0€30MacCHOCTH MpU OOpaILLEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 310POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTatb B TpYIIE C BHINOJHEHUEM PA3IUYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh padOTy TPYIIbl, PalMOHAIBHO paACHpEAesiaTh OO0S3aHHOCTU U
MJIAaHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJIeKBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha TMPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B NPAKTUYECKON AEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUYUTHIBaTh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (U3MUECKUX MOJIETeH:
TOYCUHBIN AJIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, sJIepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJb aTOMHOTO sipa MpU pPElieHUuU (HU3UIECKUX
3ajad;

pacro3HaBath (PU3NUYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU M KBAaHTOBOM (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJICKTPOMAarHUuTHas WHAYKIUS, JACHCTBME MArHUTHOrO TIOJSI Ha
MPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsll, SJIEKTPOMArHUTHBIE KOJEOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE PacIpOCTPAHEHUE CBETAa, OTPAKEHHE, MPETIOMIICHUE,
uHtepdepennus, audpakius W MOOJApU3alMs CBETa, JUCIEPCHUS CBETa,
dboToanexTpuueckuil 3gdext (poToadPdexT), cBETOBOE AaBIeHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTE;

OMKCHIBATh W3YUYEHHBIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), UCMONB3Ys (PU3MYECKUE BEIUYUHBI:
AIEKTPUYECKUI 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DIICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOJBIDKYIIAs CUiia, paboTa TOKa,
WHIYKLIHMS MarHUTHOTO TMoJs, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIIKW, DSHEPrus AJIEKTPUUYECKOTO M MArHUTHOTO TMOJed, MEpPHOoJl U YacToTa
KoneOaHuii B KojebaTenTbHOM KOHTYpE, 3apsl M cuja TOKa B TMpoIecce
TapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJiebaHu#, (OKYCHOE pacCTOsHUE U
ONTHYECKasi CHWJIa JIMH3bI, TIPU OMHCAHUU TPABWILHO TPAKTOBATh (DU3UUYECKUN
CMBICIT HCIIOJB3YEMBIX BEJIMYMH, MX OOO3HAYeHUS M EIAUHUIIBI, YyKa3bIBaTh
dbopMyIibl, CBSI3bIBAIONIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMU
BEJINYMHAMU;

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HUCIOIb3YS
¢dbu3nyueckre BEIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acToTa CBETA, SHEPTUSI U UMIYJILC (POTOHA, MIEPUOJI TIOypaciaia, SHEPTHsl CBI3U
ATOMHBIX SIJIep, NpPU OINKUCAHUM MPABWIBHO TPAKTOBATh (PU3MUYECKHI CMBICI
UCIIOIb3YEMbIX BEJIWYUH, MX OO0O3HAUCHUS] M €JIUHMIIBI, yKa3bIBaTh (DOPMYIIbI,
CBS3BIBAIONIME JIAHHYIO (M3WYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBIICHUS, UCIONB3Ys (HU3HUECKUE
3aKOHBI W MPUHIMIBL: 3ak0H OMa, 3aKOHBI MOCJIEA0BATEILHOIO U MapaJlIeILHOTO
COCIMHEHUs NPOBOJHUKOB, 3aKOH Jkoyis—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHYKINH, 3aKOH MPSMOJUHEUHOTO PAaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE OWHINTeHHaA s doTtodrddexra,
3aKOH COXPAaHEHUs JHEPrUH, 3aKOH COXPAHEHUsI UMIIYJIbCa, 3aKOH COXPaHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpaHEHUs MacCOBOr0 YHCIA, MocTynaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pa3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTUYECKOE BBIPAKECHHE H YCJIOBHUS (TPaHUIBI, OOIACTH)
PUMEHUMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TTOJISI POBOAHUKA
C TOKOM, cujibl AMmnepa u cuiibl Jlopenna;

CTPOUTh U OIHCHIBATH HM300paKEHUE, CO3[aBAEMO€ IUIOCKHM 3€pKaJioM,
TOHKOM JIMH301;

BBITIOJIHATD JKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (DU3MYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBarh mpoOieMy/3agady M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIOKEHHOTO OOOPY/IOBaHUS, MPOBOAUTH OIBIT U
(dbopMyIMpOBaTH BHIBOJIBI;

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3MUECKUX BETUUYHH, MIPU
ATOM BBIOMpaATh ONTUMAJIBbHBIA CIOCOO0 W3MEPEHUS U HCMOJb30BaTh HM3BECTHBIC
METO/bI OLICHKHU MOIPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEIIMYWH C HCIOJIb30BaHUEM
NPSIMBIX M3MEPEHUH: MPU HSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCMMOCTH (DU3UYECKUX BEIWYMH B BUZAE TaOJUIl U
rpadMKoOB, JeJIaTh BHIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOnroaaTh mpaBuia 0€30MacHOrO TPyJa MPHU MPOBEICHUU HCCICIOBAHUN B
paMKax y4eOHOTro OKCIEPUMEHTa, Y4eOHO-MCCIIEeNOBATEIBCKOW W IMPOEKTHOU
NESITETLHOCTH C MCHOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOIO
000pyI0BaHUS,

pemiatb pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIO,
UCTIOJIB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a/1a9n
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3MUYECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOAUMbIE JUIsl €€ pelleHus, NMPOBOJUTh PAcu€Thl M OLIEHUBATH PEaIbHOCTh
IOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEIIUYUHBL;

peniaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LENOYKY pPACCYXKIEHUN C OMOpPOM HAa HM3yYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYECKHe SIBICHNUS,

UCIIOJb30BaTh  MpPU  pPELIEHUH  yuyeOHBIX  3aJad  COBpPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUU
Y IPEICTaBIICHUS YYEOHOU M HAay4YHO-MOMYJSPHON MH(POPMALIMH, MMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH(OPMAILIUIO;

OOBSCHATh MPHUHIMIIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MACHOIO MCMOIb30BaHUS B IMOBCEAHEBHON
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPY)KAIOIIET0 MHpAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM JKU3HU
JUIst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, NIl COXPAHEHHUs 30POBbsSl U COOJIFOJIEHUS HOPM 3KOJOTHYECKOIrO
MTOBEJICHUS B OKPYKaIOIIEH Cpee;

paboTaThb B TIpyNIe C BBHIIOJHEHUEM pa3JIMYHBIX COLHUAIbHBIX pOJIEH,
IUTAaHUPOBATh padOTy TPYNIbl, PalUOHAIBHO paCHpeNeiaTh OO0S3aHHOCTU U
IUTAHUPOBAThH JI€SATEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJIEKBATHO OLICHUBATh
BKJIAJl K&KJIOT0 U3 YYaCTHUKOB I'PYMNIIbI B PELICHUE pACCMAaTPUBAEMOM TPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaunmenoBanmue KosmnuecTBo yacos
Ne JIeKTPOHHBIE (HU(POBHIE)
pa3jaeiioB H TeM Konrpoasbnsie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChbl
NporpamMmbl padoThI padoTbi
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O TIO3HAHUSA
Du3nKa U METOJIBI
1.1 2 https://m.edso0.ri/AVIAWVNQO
HAYYHOTO MMO3HAHUS
Wroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/SNO2MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RML6BX3PU
3
2.3 AKCOHBI COXpAHCHIA B 6 1 1 https://m.edsoo.ru/S6NRCXHA7
MEXaHHKe
Hroro no paszneny 18

Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

OcHOBBI

3.1 MOJIEKYJISIPHO- 9 1 https://m.edsoo.ru/HRGVSENOPE
KMHETHYECKOU TEOPUH

3.2 Octopb 10 1 https://m.edsoo.ru/HK6KI.6RS9
TEPMOJIMHAMUKHU
ArperaTHble

3.3 COCTOSIHHS BEIIECTBA. 5 https://m.edsoo.ru/HSM355JCH
®dazoBble IEPEXOBI



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

Hroro no pazneny 24
Pasznen 4. JIEKTPOIMHAMUKA
4.1 DIIEeKTpOCTaTUKA 10 1 1 https://m.edsoo.ru/LSRP72QLI
[TocrosHHBIM
4.2 DCKTPHACCIIH TOK. 12 1 1 https://m.edsoo.ru/GEWTDQXWW
Toxu B pa3nn4HbIX
cpenax
Nroro no pazaeny 22
PesepBHOE BpeMmst 2
OBILEE KOJIMYECTBO 68 4 4
YACOB I10 [TIPOI'PAMME



https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

11 KITACC

KoandyecTBO 4acoB

Ne HanmenoBanue pasaenoB DJIeKTpOHHbIe (LM (pPOBbIE)
Kontpoasnbie | IlpakTuueckue
/| ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Pazpnen 1. JIEKTPOIUHAMUKA
MarnuTHoe nose.
1.1 DJIeKTpOMarHuTHas 11 1 3 https://m.eds00.ru/Z2Q390NGS8
WHIYKUUS
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
MexaHnuueckue u
2.1 3IIEKTPOMATHUTHBIE 9 1 https://m.edsoo0.ru/3TLNQKPG6
Kosie0aHus
M
2.2 exatteciHe 1 5 1 https://m.edsoo0.rt/WQT6385V1
AJIEKTPOMArHUTHBIE BOJIHBI
2.3 Onrtuka 10 3 https://m.edsoo.r/TUPOIURXM
Hroro no pazneny 24

Pazgexn 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI CIIEIHATBHOM

3.1 TeOpHH OTHOCHTETHHOCTH 4 1 https://m.edsoo.ru/AQUCOVDK?2
Hroro no pazueny 4
Pa3znen 4. KBAHTOBASI ®U3UKA

4.1 IICMEHTEL KBAHTOBOI 6 https://m.edsoo.rt/SWOVAWQRS

OIITUKH



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

4.2 Crpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 AToOMHOE AP0 5 https://m.eds00.ru/97MCIDZXQ
Nroro no pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

DneMEeHThl aCTPOHOMHUU U

5.1 7 | https://m.edsoo.ru/3EOD6KXI9
acTpou3uku
Hroro no pasaeny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 Ob6o0maroree MOBTOPEHNE 4 https://m.eds00.ru/O2JEGZCIM
Nroro no pazaeny 4
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO 68 4

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




INIOYPOYHOE INIAHUPOBAHUE

10 KITACC
Kosaun4yectBo 4yacos
Ne Mara JIeKTPOHHbBIE N (pOoBbIE
Tema ypoxa Kourpoasnsie | IlpakTnyeckue
n/n Bcero H3y4eHHusi | oOpa3oBaTe/ibHbIC PeCypChl
padoTsbI padoThI

®usuka — HayKa O IPHUPOJIE.

1 Hayunble MeTO1bI TO3HAHUSA 1 https://m.edsoo.ru/YXGQSPM1P
OKPY’KaOIIEeT0 MUpPa
Posnb 1 MecTo ¢u3uku B
(bopMUPOBAHUN COBPEMEHHOM

2 Hay4HOU KapTHUHBI MUPA, B 1 https://m.edsoo.ru/8HSXWFFVO
MPaKTUYECKON JEATEITHHOCTH
Tonen
MexaHn4eckoe JBUKEHUE.
OTHOCUTENBHOCTD

3 MEXaHUYECKOTO JBUKEHHS. 1 https://m.edsoo.ru/RSOAQVSZX
[Tepemenienue, CKOpoOCTb,
YCKOpEHHUE
PaBHOMEpHOE MPSIMOTMHEUHOE

4 1 https://m.edsoo.ru/L8IPY2JEZ
JBUKEHUE
PaBHOyCKOpEHHOE

5 . 1 https://m.edsoo.ru/MDIDKJOUB
MPSIMOJIMHEMHOE JIBUKEHUE
CBo0OoHOE TTasIeHHe.

6 YckopeHue cBOOOIHOTO 1 https://m.edsoo.ru/MXPLZIX8]
najeHus
KpuBonuHeliHOe 1BUXEHUE.

7 1 https://m.edsoo.ru/TFLI2C4DN

JBr>KeHHE MaTepuaIbHON



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

TOYKH IO OKPY>KHOCTH

[IpuHLUII OTHOCUTEIIBHOCTH
lNanunes. MaepuuanbHble

CUCTCMbI MaTCPpHUAJIbHBIX TOYCK.

8 . https://m.eds00.ru/J6QY7N3IWN
cucreMsl orcuera. [lepBsiii
3akoH HerotoHa
Macca tena. Cuna. [Ipunuun
CYHEPIIO3ULUH cuil. BTopor
9 ynep H p https://m.edsoo.ru/BVINWTAQH
3akoH HeroToHa mis
MaTepHUATbHOU TOUKH
Tperud 3axkoH HeroToHa 111
10 P g hitps://m.edsoo.ru/JYL4I4UAN
MaTepHaIbHBIX TOUEK
3aKOH BCEMUPHOTO TATOTEHUS.
11 Cuna tspxectu. [lepas https://m.edsoo.ru/D13D593MU
KOCMHYECKasi CKOPOCTh
Cuna yopyrocti. 3akoH I'yka.
12 yupy y https://m.edsoo.ru/RILVEXEQD
Bec Tena
Cuna tpenus. Koapdumuent
ennst. Cuia COIPOTUBIIEHUS
13 R p https://m.edsoo.ru/UZBUPCM5M
MIpY JBUKCHUU TEJa B
JKAIKOCTU WU ra3e
[TocrynarensHoe n
BpaliaTeIbHOE JBUKEHUE
a0COJIFTOTHO TBEPIOTO TEIA.
14 P https://m.edsoo.ru/IDOAU40TS
MowmenT cuirbl. I1nedo cuiel.
VYcnoBust paBHOBECHUSI TBEPIOTO
TeIa
Nmnynsc MaTepuaabHOM TOUKH,
15 y p https://m.eds00.ru/MSJQTKNWC



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

Nmmynbe cunbl. 3akoH
COXpaHEHHS UMITYJIbCA.
PeakTuBHOE BM)KEHHE

16

Pabota u MOLTHOCTD CUITBI.
Kunernueckas sHeprus
MarepuaibHOM Touku. Teopema
00 M3MEHEHUY KMHETUYECKOH
SHEPTUU

https://m.edsoo.ru/J1V591 28B

17

[ToTenumanpHas SHEPTUsL.
[ToTennmansHas SHEPTUS
yrpyro aeGopMupoBaHHON
npyxuHbl. [loTeHnanpHas
SHEprus Tena BOIu3u
MOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/RNEXJW4KF

18

[ToTenuuanbHbIe U
HEeMoTeHIMalbHble cUiibl. CBS3b
paboThl HEMOTEHIIUATBHBIX CHJ
C M3MCHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeN. 3aKOH
COXpaHCHHS MEXaHUYECKOU
SHEPTrUu

https://m.eds00.1u/DA3QVTOXQ

19

JlaGopaTopHnas pabota
«HMccnenoBanue cBsizu paboOThI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOM YHEPruu Tesa Ha
npUMepe pPacTsHKEHUS
PE3UHOBOTO KIyTa»

https://m.edso0.rui/W1R4R88UG

20

KonTponbHas pabota nmo teme
«Kunemaruka. /Ilunamuxka.

https://m.edsoo.rt/ILNM6OEK6YY



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

3aKOHBI COXpaHEHUS B
MEXaHHKE»

OCHOBHbBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN

21 https://m.edsoo.ru/OEY9VYU2B
teopun. bpoyHoBCKOE
newkenue. uddysus
XapakTep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHII

22 BelecTra. Mojenu CTpoeHust https://m.edsoo.ru/AUV2ZDR3X
ra3oB, KUIKOCTEH U TBEPABIX
Tel
Macca monekyn. KonnuectBo

23 BemecTBa. [loctosHHas https://m.edsoo.ru/FLIBAQDI13
ABoraapo
TemnnoBoe paBHOBECHE.

24 Temneparypa u €€ U3MepeHue. https://m.edsoo.rt/WPNY6QA8Z
[ITxama remnepatyp Llenscus
HUneansuerii raz B MKT.

25 https://m.edsoo.ru/UKJFVSBZO
OcHoBHoe ypaBHenne MKT
AOcomoTHas TemnepaTypa Kak
Mepa CpeIHEN KNHETUYECKOU

26 SHEPTUU JBUKECHUS MOJIEKYIL. https://m.edsoo.ru/BXUDVDG2F
YpaBHenue Menpeneena-
Knaneiipona

27 3axon llanbToHa. T'azopbie https://m.edsoo.ru/Y3WB66I3A
3aKOHBI

28 JlaGopatopnas padora https://m.edsoo.ru/35DBLKT96

«HccnegoBanne 3aBUCUMOCTHU



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

MEX]Ty TTapaMeTpaMu COCTOSHUS
pa3peKEHHOT0 Ta3ay

H3onponeccel B UACAIBHOM rase

29 U UX rpaduyeckoe https://m.edsoo.ru/OZJ3KZNI5
IIPEJICTaBICHHE
BuyTpennss sueprus
TEPMOIUHAMHYCCKOH CHCTEMBI

30 M CIIOCOOBI €€ HIMEHEHNS. https://m.eds00.ru/9JQITVXI8
KonmnuaectBo Temnots! u paboTa.
BuyTpennsst sneprus
OJIHOATOMHOTO HJICAJIbHOTO ra3a

31 Buasl Terionepenaun https://m.eds00.ru/36JJI20W9
VY aenpHas TEMI0EMKOCTh

32 BemecTBa. KonHHecTso TeroTe! https://m.edsoo.ru/5K3Y4H86L
IpH TeIUIonepenaye.
AnmabaTHBIN Iporecc
[IepBeIil 3aKOH TEPMOAUHAMUKHU

33 Y €70 IPUMEHEHHE K https://m.edsoo.ru/2ZHO6R3GAS
u30Ipoleccam
HeobOpaTtumocTh mporeccoB B

34 npupoje. Bropoii 3akoH https://m.edsoo.ru/S85LWDFTS8
TEPMOJUHAMHUKHU

35 HpHHHHlj Aeticrsus u KIIA https://m.edsoo.ru/DLCDEAAUC
TETIJIOBOW MaIlIMHbBI

36 Huxn Kapno u ero KIT[ https://m.edso0.ru/4XPSAOVIM
DKOJIOTHYECKUE TTPOOTIEMBI

37 https://m.edsoo.ru/P07ZMYMSI
TETJIOOHEPTETUKH

38 O06o6marmuii ypok https://m.eds00.ru/9EKZ0DDWP



https://m.edsoo.ru/OZJ3KZNJ5
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

«MonekynsipHas pusuka.
OCHOBBI TEPMOIUHAMUKH»

KonrtponsHast pabora o Teme

39 «Momnekynsipaast pu3uka. https://m.edsoo.rw/RCARYE6ZX
OCHOBBI TEPMOAMHAMUKI)
[TapooGpa3oBanue u

40 KoHJeHcauus. Mcnapenue u https://m.edsoo.ru/X48Q078EE
KHUIIEHUE
AOCOI0THAs U OTHOCUTEIbHAS

41 BJI&KHOCTh BO3/TyXa. https://m.edsoo.ru/98HVAEBMM
Hacelimennslii map
TBepnoe teno.
Kpucrannuueckue u amopgHbie

42 rena. AHU3OTPOIS CBOHCTR https://m.edso0.ru/JXFWLMZNK
KpucTauios. JKuakue
kpucrauibl. CoBpeMEHHbIE
MaTepHuabl
[lnaBnenue u KpUCTATUIU3ALMSL.

43 VY aenbHas TeoTa MJIaBICHHUSL. https://m.edsoo.ru/OX117G6MR
CyOnumarust

44 YpaBHEeHHE TEIUIOBOTO OamaHca https://m.edsoo.ru/OTUXGN2I1
DJIeKTpu3anus Tell.

45 DrexTpudeckuu 3aps. [Isa https://m.eds00.ru/QJ2S7WSBM
BH/JIA DJIEKTPUUECKUX 3aPsI0B
[IpoBOAHMKY, AUBIIEKTPUKHU U

46 HOJIYNpOBOAHHKIL. 3aKOH https://m.edsoo0.ru/F3YVPQUYH

COXPaHCHHS AJICKTPHUCCKOTO
3apsia



https://m.edsoo.ru/RCARYE6ZX
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

47

B3aumozencTBue 3apsaos.
3akon Kynona. Toueynbin
ANEKTPUICCKUH 3apsijl

https://m.edsoo.ru/SU3BUOTHH

48

Hampsokennoctsb
IEKTPUUYECKOTO MOJIS.
[TpuHIMn cynepno3uuu
IIEKTPUYECKUX TosieH. JInHun
HaNpPsHKEHHOCTH

https://m.edsoo.ru/9IKAWD2V6

49

Pab6ota cun
AJIEKTPOCTATUYECKOTO TOJISI.
ITorennuain. Pa3sHocTh
IIOTCHIOAJIOB

https://m.edsoo.ru/VOPD9ASILF

50

[IpoBOJHUKY U TUANEKTPUKH B
AIIEKTPOCTATUYECKOM IIOJIE.
Jwusnexrpudeckas
IPOHUIIAEMOCTh

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

51

DnektpoeMkocTb. KoHmencarop

https://m.edsoo.ru/BIUPRD52W

52

ONEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCaTopa. DHeprus
3apsHDKEHHOTO KOHJIEHCAaTopa

https://m.edsoo.ru/XPUKP82VE

53

JlaboparopHas paboTa
"U3mepeHue 37eKTpOEMKOCTH
KOHJeHcaropa"

https://m.edsoo.ru/PBGM4F845

54

[Tpuniun nercTBus u
MIPUMEHEHNE KOHIEHCATOPOB,
KOIMUPOBAJIBHOTO armapara,
CTPYWHOIO IIPUHTEPA.
DINeKTpocTaTUYeCKas 3alluTa.

https://m.edsoo.ru/H3Q9PNHYY



https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
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

3a3eMIIeHUe AIIEKTPONpruOOpOB

55

DNEKTPUUECKHU TOK, YCIOBUS
€ro CyIIeCTBOBAHHUSI.
ITocTosankI Tok. Cuna Toka.
Hampsokenne. ConpoTuBieHue.
3akon Oma aJ1g y9acTka 1enu

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarensHOE,
napajuieIbHOE, CMEIIAHHOE
COEIMHEHHE IPOBOTHUKOB.
JlaGopaTtopHnast pabota
«M3y4eHne CMEanHoro
COEJIMHEHUS PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaboTa 1 MOIITHOCTE
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

https://m.edsoo.rt/LESHA2A3M

58

3akoH OMa 11t MOJTHOM
(3aMKHYTOI) 2JIEKTPUYECKOM
uenu. Kopotkoe 3ambIkaHue.
JlabopaTtopHnast pabota
«M3mepenne D/1C ncrounuka
TOKa ¥ €r0 BHYTPEHHETO
CONPOTHUBIICHUS»

0.5

https://m.edsoo.ru/YNSBE7PBS

59

PesepsHblii ypok. KonTpoabpHas

pabora o Teme

" n
OnekTpoanHamuka" /

Bcepoccniickas mpoBepoyHast

pabora

https://m.edsoo.ru/MFM6EIE5SX

60

O06o06marmuii ypok
«DNeKTpoANHAMHKAY /

https://m.edsoo.ru/P86MDYO07H



https://m.edsoo.ru/D6Y72A4B7
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

Bcepoccniickas npoBepoyHas
pabota

61

DNEeKTpOHHAs IPOBOJAUMOCTb
TBEPJBIX METAJIIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTb

https://m.edsoo.ru/ WMNNBQIL9H

62

DJIEKTPUYECKUHU TOK B BaKyyMe.
CBOHCTBA AIIEKTPOHHBIX ITyYKOB

https://m.edsoo0.ru/4CCYCJ785

63

[ToxynpoBoaHuKH, UX
coOCTBEHHAas ¥ MpUMECHast
poBoAUMOCTb. CBOMCTBA p—n-
nepexona.
[TonynpoBoaHUKOBBIE TPUOOPHI

https://m.eds00.ru/SSSA1DQUR

64

DNeKTPUYEeCKUH TOK B
pacTBOpax M pacriaBax
HIIEKTPOJIUTOB.
DIEeKTPONUTHYECKAS
JUccolranus. JNeKTPOoIIn3

https://m.eds00.ru/QUOQUWYVI1

65

DNEKTPUYECKHH TOK B Ta3ax.
CaMOCTOSITENIFHBIN U
HECaMOCTOSTEIbHBIN Pa3psil.
Monnus. [1nazma

https://m.edsoo0.ru/2VX2KTL.FQA

66

DJeKTpudecKue Npudopsl U
YCTPOHCTBA U UX MPAKTUIECKOE
npuMeHenue. [IpaBuia TeXHUKH
0e3011acHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonrtponsHast pabora o Teme
«Inekrpocraruka. [locTosHHbBIN

https://m.edsoo.ru/PASKIGWP4



https://m.edsoo.ru/WMNNBQL9H
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

3NeKTprYecKuil ToK. Toku B
Pa3JIMYHBIX Cpeaax»

PesepBHBIH ypOK.
68 O6o0uaromuit ypok no Temam
10 xnacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/HL0AT6SNU

11 KITACC

KoanuyecTBO 4acos

Ne Hara DJIeKTpOHHbIe HUu(ppoBbIE
n/n Tema ypoka Bcero Kontpoabueie | - Ipaxrieckue u3ydyeHHusi | o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI

[TocTosiHHBIE MAarHUTHI U UX
B3auMoJiecTBUE. MarHuTHOE

1 nosie. Bektop MarHuTHON 1 https://m.edso0.ru/4ADMOYIING
WHIYKIUU. JIMHUA MarHUTHOM
WHIYKIIUU
MarauTHoO€e 1oJie MPOBOIHUKA

2 ¢ TOKOM. OvHHT Ipcrena. 1 https://m.edsoo.ru/1L5SCT47FX
B3aumoneiicTBre MpoOBOTHUKOB
C TOKOM
JlaGoparopHas paboTa

3 «/3y4eHne MarauTHOrO 1OJIs 1 1 https://m.edsoo.ru/HGHXI NLRZ
KATYIIKA C TOKOMY
JlelicTBMEe MAarHUTHOTO OIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia

4 Awmiepa, J'Ia60paT0?Haﬂ paora 1 1 https://m.edsoo.ru/UVHDISEX4
«HccnenoBanue 1ecTBus
MMOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM»
JlelicTBMEe MAarHUTHOTO OIS Ha

5 AABIDYIYOCH SapIDRCHIYIO0 1 https://m.edsoo0.ru/7ABZQGQCI
yactuny. Cuna Jlopenua.
Pa6ota cunsl Jlopenna

6 DNIEKTpOMAarHuTHask MHIYKIHUSA. 1 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 MarHUTHOM
uHaykiuu. JJ1C nHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykuuu Papanes

JlabopaTtopHnast pabota
«HccnenoBanue sIBJICHUS
3NEKTPOMArHUTHON UHIYKIHID

https://m.edsoo.1u/XZS5MQCBU

NupykTuBHOCTB. SBIEHUE
camounaykiuu. 3J1C
CaMOMHIYKIUHU. DHEepPrus
MarHUTHOTO TIOJISI KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE
noJie

https://m.edsoo.ru/EOTONSAEA

TexHudeckue yCTporuCcTBa U UX
IIPUMEHEHUE: ITOCTOSIHHBIE
MarHuThl, JIEKTPOMATrHUTHI,
JJIEKTPOJABUIaTENb,
YCKOPHUTENH JIEMEHTaPHBIX
YacTHLI, UHAYKIIMOHHAs I1eYb

https://m.edsoo.ru/UWNILFA9L6

10

O6o0maromuii ypok
«MarguTtHoe 110J1€E.
DJIEKTPOMArHuTHAs! UHY KLU

https://m.eds00.ru/COB0SBGMC

11

KonTtponsHast pabora o Teme
«MarsaurtHoe 1noue.
3HeKTpOMaFHI/ITHaﬂ HUHIOYKIOUS

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

12

CBo0o1HBIE MEXaHUYECKUE
kosiebanus. ['apMoHnyeckue
KoyieOaHus. YpaBHEHUE
rapMOHMYECKHUX KOJIeOaHUH.

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

[IpeBpanienue 3Hepruu

13

JlaGopatopHas paboTa
«HMccnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHuit
rpy3a Ha HUTHU OT JJIMHBI HUTH
¥ MacChl Tpy3a»

https://m.edsoo.ru/DPZEKR61C

14

KonebaTenbHBIN KOHTYD.
CBoOOIHBIE
ANEKTPOMArHUTHBIEC KoJeOaHus
B MJICAJIBHOM KOJIe0aTeIbHOM
KOHTYpE. AHAJIOTUs MEXTY
MEXaHUYECKHUMU U
AJICKTPOMArHUTHBIMH
KOJIEOAHUSIMHU

https://m.edsoo.ru/H6JCOSBAD

15

®opmyna ToMmcona. 3akoH
COXpaHCHI/ISI I-)HepFI/II/I B
HJIeaIbHOM K0Jie0aTeILHOM
KOHTYpe

https://m.edsoo.ru/MHNWD2I HU

16

[IpencraBnenue o 3aTyxarmmx
KosieOaHusX. BeIHYKICHHBIS
MeXaHUUYECKHE KOoJieOanus.
Pe3onanc. Beinyx1eHHbIE
3JICKTPOMArHUTHBIE KOJICOaHMS

https://m.edsoo.ru/FMBDWPPG4

17

[lepeMEeHHBIN TOK.
CHHYCOHIATbHBIA
MIEPEMEHHBIM TOK. MOITHOCTh
MEPEMEHHOT0 TOKa.
AMIUIUTYHOE U ICUCTBYIOIICE
3Ha4YCHHUE CUJIBI TOKA U

https://m.edsoo.rui/VDEYXRVUI



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

HaIpPs>KCHUA

18

Tpancdopmarop.
[IpousBoxacTso, nepenaya u
noTpeOIIeHUE FITEKTPUIECKOM
SHEpPIrun

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

19

Y CTpOoUCTBO U MIPAKTUYECKOE
IIPUMEHEHUE MIEKTPUIECKOTO
3BOHKA, T€HEPAaTOpa
MIEPEMEHHOTO TOKA, IMHUI
JNEeKTponepenad

https://m.eds00.ru/93Z12W4QQ

20

DKOJIOTHYecKre PUCKU NIpU
IIPOU3BOJICTBE
anekTpo3Hepruu. Kynerypa
UCIIOJIb30BaHUS
JJEKTPOIHEPTHH B
HIOBCETHCBHOM KH3HU

https://m.eds00.ru/3ADUNYKWNO

21

MexaHuueckre BOJIHBI,
YCIJIOBUS PACIIPOCTPAHEHMUSI.
[Tepuoa. Cxopoctb
pacnopocTpaHeHus U IIMHA
BOJIHBL [lonepeunsie n
IPOJOJIbHBIE BOJHbI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTb 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

https://m.eds00.ru/Z827Q6V70

23

DIeKTPOMArHUTHBIC BOJIHBI, HX
CBOMCTBA U cKOpocTh. [1Ikana
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[IpuHIMIIBI paANOCBA3U U

https://m.edso00.ru/2ZWQTSLGLV



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

TeneBuaeHus. Pa3surue
CpEeACTB CBs3U. Pamuonokamus

KonTtponsHas padora

25 https://m.edsoo.rt/THURON8OB
«Konebanust v BOJHBI)
[IpsamosnuneitHoe

26 pactipoCTParCrue cpera B https://m.edsoo.r/HUF74ANDOW
OJIHOpOJIHOM cpene. ToueuHblit
MCTOYHUK CcBeTa. JIyy cBera
OtpaxkeHue cBeTa. 3aKOHBI

27 OTPENCHI CBVeTa' Hocrpoeriite https://m.edsoo.ru/IMBKQM227Z
M300paKEHUH B TUIOCKOM
3epkaie
[Ipenomnenne ceera. [loaHoe

28 BHyTpeHHee ?Tan(eHHG. https://m.eds00.ru/V49RISTRN
[IpenenbHbIA yroa noJaHOro
BHYTPEHHETO OTPaKEHUS
JlaGoparopHas pabota

29 «M3mepeHune nokasarens https://m.edsoo.ru/JO2E1M1DQ
MIPEJIOMIICHUS CTEKIIa»
JIunzsl. ITocTpoenne

30 M300paxeHuii B JEHH%. https://m.edsoo.rt/W2MMS9KJC
dopmyia TOHKOHN JTUH3BI.
YBenuyeHue JuH3bI
JlaGopaTopHnas pabota

31 «Hccnenosanue CBOMCTB https://m.eds00.ri/Q1ZCMW980
U300paXKeHHUI B TUH3AX)

32 Jluctiepenst coeta. Croxibiit https://m.edsoo.rW/K9OWVKEI 1

cocraB Oermoro ceta. L[BerT.



https://m.edsoo.ru/IHUR0N80B
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

JlaGopaTtopHnast pabota
«Habmonenne nucrnepcuun
CBETa»

WuTepdepenmus ceera.

33 Hudpakus cBeTa. https://m.edsoo.ru/C8LCRSEJI
Hudpakuronnas peméTka

34 HOHepeqHOCTB CBETOBLIX BOJH. https://m.edsoo.ru/Q2ll8XYOJ
[Honmapusanus ceera
Onrtuueckue mpuodoOpsI U

35 YCTPOMCTBA U YCIIOBUS UX https://m.edsoo0.ru/M5127JYGT
0€30MacHOT0 MPUMEHEHUS
['paHUIBI MPUMEHHUMOCTH

36 facereckon MexaHHKH; https://m.edsoo.ru/P8GBIFISN
[Toctynatel ciennaIbHOU
TEOPHUH OTHOCUTEIHHOCTH
OTHOCHUTENBHOCTh

37 O/UIOBPEMEHHOCTH. https://m.edsoo.ru/OVLMCN6B2
3aMmeIeHHE BpEMEHU U
COKpAIICHHUE JITTUHBI
DHeprus U UMIYJIbC
PEIIATUBUCTCKOW YaCTHUIIBI.

38 . https://m.edso00.ru/I90ZY4BUB
CB43b MACChI C DHEPTUEH U
UMITYJECOM. DHEPTHUS MOKOS
KonTponsnas pabora «Onrtuka.

39 OCHOBBHI CIEITUATTBHON TEOPUH https://m.eds00.ru/L8689JPLI
OTHOCHUTEIHLHOCTH

40 ®otomst. Gopuysa Hnatica. https://m.edsoo.ru/ZL6P16LAQ

DHeprust 1 UMITYJIbC (OTOHA



https://m.edsoo.ru/C8LCRSEJI
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

41

OTKpBITHE U HCCIE0BAHNE
dotoapdekra. OnbiTer A. I
CroneroBa

https://m.edsoo.ru/PGLSXXSRO

42

3akonsb! porodddexra.
YpaBHeHUE DUHIITEUHA JUISI
dororddekra. «KpacHas
rpanuna» Goro3ddexra

https://m.edsoo.rw/YLCK770G8

43

Hasnenue cera. OnbiTh 11. H.
JleGeneBa. Xumudeckoe
JICUCTBHE CBETa

https://m.edsoo.sw/EGO6ZQ1SA

44

TexHn4eckue ycTpoiucTBa u
MPaKTHYECKOe MPUMEHEHHE:
dboTorEMEHT, HOTOATIHK,
CoNTHEYHast 0aTapes, CBETOINO]T

https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3agad mo reme
«DJIeMEHTHI KBAHTOBOU
ONTHKW

https://m.edsoo.ru/ZE73A67B1

46

Mogens atoma ToMcoHa.
OmnsiTel Pesepdopaa no
pacCessHUIO (i-4aCTHII.
[InanerapHast MoJeIb aTOMa

https://m.edsoo.ru/FIC11POHN

47

IToctynatsr bopa

https://m.edsoo0.ru/6X7GFHZ9X

48

N3nydenue u norjioneHue
(OTOHOB NpH Mepexojie aTomMa
C OJJHOTO ypOBHS PHEPIMH Ha
Ipyroui. Buasl criekTpoB

https://m.edsoo.ru/NN8BHZYBE

49

BoHOBBIE CBOWCTBA YaCTHILI.
Bouabl e bpouis.

https://m.edsoo.ru/J710TLFCO



https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
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

KopnyckynsipHO-BOJTHOBOU
nyanu3M. CrloHTaHHOE U
BBIHYKJICHHOC HU3JTy4CHHE

OTKpbITHE PaJUOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo

50 https://m.edsoo.ru/TSJFUU3TP
OTIPEICIICHUIO COCTaBa
PaIMOAKTHBHOTO M3ITyUESHHSI
CaowuctBa anbda-, 6era-,
ramMMa-u3inydeHus. Biusaue
51 https://m.edsoo.ru/UOIRQS0Z5
PalOaKTUBHOCTH Ha )KHUBBIC
OpTaHU3MBI
OTKpBITHE TPOTOHA U
HenTpoHa. M3oTomsl. Anbga-
52 pacmaj. DIeKTPOHHbBIN U https://m.edsoo.ru/H2XTHOG3E
TIO3UTPOHHBIN OeTa-pacma.
["amma-u3nydenue
OHeprus CBA3M HyKJIOHOB B
anpe. SinepHsie peakuu.
53 Snepubin peaktop. [Ipodaemsl, https://m.edsoo.ru/CFJYJSSIG
NEePCIEKTHBBI, SKOJIOTUIECKHE
ACTICKTHI SIIEPHOU SHEPTeTHUKH
DJeMeHTapHbIC YaCTHIIBI.
OTKpbITHE TO3UTPOHA. METOIBI
HaOJI0IEHUS U PETUCTPaLuU
AIIEMEHTAPHBIX YaCTHII.
54 https://m.edso0.ru/SUC62U40A

Kpyrusiii cron
«DyHIaMEHTAJIbHbIE
B3auMO/ieuCTBUs. EMMHCTBO
(GU3HMYECKON KapTUHBI MUPA»



https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA

55

Drarbl pa3BUTHS aCTPOHOMHHU.
[Ipuknagnoe u
MHPOBO33PEHYCCKOC 3HAUCHUE
acTpoHoMuu. Bun 3B€31HOTO
HeOa. Co3Be3ausl, spKue
3BE3]Ibl, IJIAHETHI, UX BUAUMOE
newxenue. CotHeuHast
crucrema

https://m.edsoo0.ru/5SPXS219VY

56

Comnaue. ConHeyHas
aKTUBHOCTE. MIcTOUYHUK
sHepruu CoJiHIA U 3BE3]T

https://m.edsoo.ru/1JZR54JA0Q

57

3B€31bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3]IbI
TJIABHOW TIOCJIEIOBATEIBHOCTH.
BryTpenHee cTpoeHue 3BE3 .
CoBpeMeHHBIE MPEICTABICHUS
0 MPOUCXOKICHUH U IBOJIOLIUU
CoJHIA U 3BE31

https://m.edsoo.ru/GGD3W7470

58

Muneunsi [1yTh — Hama
T'amakTuka. Ilomoxenue u
nexenne CoHia B
I'amakTuke. I"'anakTukm.
UepHble ObIpHI B AIpax
TraJIaKTHK

https://m.edsoo.ru/I.2U4S1HU2

59

Bcenennas. Pa3beranue
ranakTuk. Teopus bosbiioro
B3pbIBA. PenmukToBOE
u3iIydyeHne. MertarajiakTuka

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

60

Hepermennsie npo0iaembl

https://m.edsoo.rt/LJHNL2MCF



https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF

aACTPOHOMHHU

KonTtponsHas padora

61 «OJEeMEHThI aCTPOHOMMH U https://m.edsoo.ru/TXTTCT488
acTpOUHUKID
O6o06maromuii ypok. Posb
(bU3MKY U ACTPOHOMHUH B

62 3KOHOMquCKOH’V . https://m.edsoo.rt/ WNJSCRXYD
TEXHOJIOTUYECKOH, COLMANIBbHOM
U 3THYECKOU chepax
NeSITeTbHOCTH YeJIOBEKa
Ob6o06maromuit ypok. Posib n

63 Meeto (bI/BHKUH " aCTp(?,HOMHH B https://m.edsoo.ru/2PFPB28UF
COBPEMEHHOM HAayYHOMH
KapTHHE MHpa
O6o06maromuii ypok. Ponb
¢du3nueckoil Teopuu B

64 dbopMupoBaHUU https://m.eds00.ru/Y29SVPCVR
npeCTaBIeHUN 0 U3NIECKON
KapTHHE MHpa
Ob6o06maromuit ypok. Mecto
bu3znYeCcKOi KapTUHBI MUPA B

65 o011eM psiTy COBPEMEHHBIX https://m.edsoo.ru/LKNUIKHZH
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O MPUPOJIE
PesepBHbIil ypok. MaruutHoe

66 noJie. JJIEKTpOMarHuTHas https://m.edsoo.rt/EVMFIQTP6
UHIYKIHS

67 Pesepeibiit ypox. Ontiica. https://m.edsoo.ru/ESABJRKSL

OCHOBBI CIEUATIBHON TEOpUU



https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
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
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INMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
MpoBepPsAeMOro
pe3yJbTara

IIpoBepsiemble peaAMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbl CPETHEr0 001Iero 06pa3oBaHMsd

10.1

JleMoHCTpHpOBaT, Ha TpuUMepax poilb W MeCTo (PU3UKH B
(hOpMHUpPOBaHMKM COBPEMEHHON HAyYHOW KapTHHBI MHpa, B Pa3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH

Troaen

10.2

Y4uThIBaTh I'PAHULBl IPUMEHEHUSI U3YUEHHBIX (PU3MUYECKUX MOJIENIEH:
MaTepuaibHas TOYKa, MHEepIHUalbHass CHUCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJEIIN CTPOCHMSI ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEUYHBINA HJIEKTPUYECKUH 3aps] — IpU PEUICHUH

¢du3nveckux 3amaq

10.3

Pacno3naBaTth usnueckue siBaeHUs (Mpouecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KMHETUUYECKOW Teopuun
CTPOCHMsI ~BELIECTBA U  DJIEKTPOJMHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE IpPsIMOJUHEIIHOE IBM)KEHUE, CBOOOJHOE NajeHue
T€J, ABUXKEHUE IO OKPYKHOCTH, WHEPILMs, B3aUMOJIEHCTBHE TEII,
mud¢y3usi, OpOYHOBCKOE IBM)KEHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  TeJ, HW3MEHEHHe o00bEMa Tea TMpH  HarpeBaHUU
(oxJlaXx/IeHNNn), TEIUIOBOE paBHOBECHE, MCIApeHHe, KOHJEHCalus,
IUIaBJ€HUE, KpUCTAJUIM3allUs, KWIIEHHE, BIAXHOCTh BO3]yXa,
MOBBILICHHUE JIaBJICHUS Tra3a MPH €ro HarpEeBaHUU B 3aKPHITOM COCY/IE,
CBSI3b MEXJAy IapaMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax;

AJIEKTPU3AIIUSI TEJ, B3aMMOJICHCTBHE 3apsiI0B

10.4

OnuchiBaTh MEXaHHYECKOE JBWKEHHME, UCHONb3ysd (uznyeckue
BEJIMYUHBI: KOOPJMHATA, IIyTh, IEPEMENIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tella, KHHETUYECKas DHEPIHs,
NOTEHIMAJIbHAs dSHEpPrHs, MexXxaHuueckas paloTa, MexXxaHHYeCKas
MOIITHOCTb; IPU ONMHUCAHUH NMPABUIBHO TPAKTOBATh (PU3NYECKUIA CMBICI
UCIIONIb3YEMBIX BEJIMYMH, MX OOO3HAU€HUs M €AMHUIIbI, HAXOAWTbH
(bopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PU3UUECKYIO BEMYHUHY C APYTUMH

BCIN4YMNHaMH

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA Te€l M TEIJIOBEIC




SBJICHHSI, UCIOJIB3ys (HU3WYCCKHME BEIMYMHBI: JIaBJICHWE Trasa,
TeMIlepaTypa, CpeAHss KHHETHYeCKas JHEPrus XaOoTHYECKOTro
IBIDKEHUS MOJIGKYJ, CpeJHEKBaJpaTU4YHasi CKOPOCTh MOJEKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHss dSHeprus, pabora Tra3a,
KO3 (UIMEHT TMOJE3HOTO JEWCTBUSA TEIUIOBOTO JIBUTATENs; IpPHU
OTMCaHUU MPaBUIBLHO TPaKTOBAaTh buszngeckuit CMBICI
UCIIOJIB3yEMBIX BEJIMYMH, UX OOO3HAUECHHS WM €IUHUIIbI, HAXOJUTh
(hopMyIIbI, CBSI3BIBAIOIINE TAHHYIO PU3NYCCKYIO BEJIMYUHY C IPYTHMH

BEIIMYHUHaAM

10.6

OnuceiBaTh M3y4EHHBIE JIEKTPUUECKUE CBOWCTBA BEILECTBA MU
AJIEKTPUYECKUE  sBJIEHUS  (MpOLIECChl), MCHONb3Ys  (pusmueckue
BEJIMYMHBIL: IEKTPUYECKUN  3apsAl,  JJIEKTPUUYECKOE  IIOJIE,
HanpsOKEHHOCTh  MOJIA, MOTEHLHUall, Pa3sHOCTh IOTEHIMAJIOB; IpHU
ONHCAaHUU TPABUIBLHO TPAKTOBATh (PU3UUYECKHUI CMBICI HCIOJIb3YEMBbIX
BEIMYMH, WX OOO3HAUYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEJIMYMHY C  JAPYTUMH

BCINYNHaAMM

10.7

aHAJTU3UPOBaTh (PU3MUYECKUE TMPOLECCHl M SIBICHUS, HCHOJb3YS
¢buznyeckre 3aKOHbI M MPUHIIMIIBL: 3aKOH BCEMUPHOTO Tsrotenus, I, 11
n III 3akonbl HproTOHA, 3aKOH COXpPAHEHUS MEXAHWYECKOM SHEPIHH,
3aKOH COXPAaHEHUS UMIIYJIbCA, IPUHLIUI CYNEPIO3ULIUN CUJ, IPUHIINII
paBHOIIpaBUs  HHEpPUUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIAPHO-
KMHETUYECKYI) TEOPHUIO CTPOEHHUs BEIECTBA, ra30BbI€ 3aKOHBI, CBSI3b
CpPEIHEW KHHETUYECKOM SHEPruU TEIUIOBOI'O JBHUKEHHS MOJEKYJI C
aOCONFOTHON TeMIepaTypoid, MEepBBI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXPAaHEHHUsl DJJEKTPUUYECKOrO 3apsaa, 3akoH Kyinona; mpu 3TOM
pa3iauyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIPAKEHHUE U yCIIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MalllMH, NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS HX O€3011acHOro

HCIIOJIb30BaHUS B IOBCEIHEBHOM KHU3HHU

10.9

BrimmonssaTs OKCIICPUMCHTEI 110 UCCIICAOBAHNUIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U
MIPOLIECCOB C MCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; PH
aToM (dopMmyaupoBaTh MpobiemMy (3amady) W THUIIOTE3y Y4eOHOTo
OKCIEpUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIJIOKECHHOTO

000pyI0BaHUs, TPOBOJIUTH ONBIT M (HOPMYITUPOBATH BHIBOJIBI

10.10

OCYHICCTBHﬂTL NpAMbIC W KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘~ICCKI/IX

BEJIMYHMH; MPU ATOM BBHIOMpATh ONTUMAIIBHBIA CIIOCOO0 HM3MEpPEeHHs U




HCIIOJB30BaTh U3BECTHBHIC METOJbI OLICHKU HOFpGIHHOCTGfI I/ISMGpeHI/II\/II

10.11

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMHM BEIMYUMHAMU C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; INPU 3TOM KOHCTPYMPOBATH
YCTaHOBKY, (HUKCHpPOBATh pE3yJIbTaThl IOJYyYCHHOH 3aBHCUMOCTH
¢u3nUecKrux BEIMYUH B BUJE TaOJIUI U TPaQUKOB, €1aTh BBIBOJBI MO

pe3yibTaTaM UCCICAOBAHUA

10.12

CoOmogath mpaBujia  0O€30MACHOTO  TpyJda TMPH  MPOBEIACHUU
UCCIIEIOBAaHUM B  paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHo-
HCCIIEIOBATENBCKOW M MPOECKTHOM NEATEIIBHOCTH C HUCIOJIb30BAaHUEM

U3MEPUTENIbHBIX YCTPOMCTB U 1Ta00paTOPHOro 000PYI0BaHUS

10.13

Pemate pacuérHble 3a7a4M ¢ SIBHO 3aJaHHOM (DU3MYECKON MOEIbIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI M TPUHIMUIBI, HA OCHOBE aHAJIN3a
yCIIOBUSL  33Jauyd  BBIOMpaTh  (PU3UYECKYI0 MOJEb, BBIAEIATH
busnyeckre BENMIUHBI U (OPMYJIBI, HEOOXOTUMBIC NIl €€ perIcHHS,
MPOBOJUTH PACUYETHI U OLEHUBATH PEATbHOCTD IMOJYYEHHOTO 3HAUYECHUS

¢u3nuecKoil BeTUUNHBI

10.14

Pemarp  kauecTBeHHBIE  3a/Jauu: BBICTpauBaTh  JIOTMYECKU
HEMPOTUBOPEUYHMBYIO LIETIOUKY PACCYKIEHUI C OMOpOil Ha M3yYeHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/IC SABJICHUS

10.15

Hcnonb3oBaTe MHpU  pelICHUMM Y4eOHbIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TOUCKA, CTPYKTYpUPOBaHMS,
MHTEpIpEeTallud M MPEACTaBICHUS y4eOHOM W Hay4HO-IOMYJISIPHON
MHpOPMALIUY, TOJTYYEHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALIHIO

10.16

[TpuBoauTh TpHUMEpHI BKJIa/a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSICHEHHE MPOLECCOB OKPY KAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp30BaTh TEOpETUYECKUE 3HAHUSA MO (DU3MKE B MOBCETHEBHOM
JKU3HU ISl oOecrieueHust 6€30MacHOCTH MPU 0OpaIIeHuu ¢ mpudopamMu
U TEXHUYECKUMM YCTPOWMCTBAMM, MJISI COXpPAHEHUS 370pOBbS U

CO6J'IIOI[CHI/IH HOPM 3KOJIOTMYECKOI'O ITOBEACHHS B 01<py>1<a101u6171 cpeac

10.18

PaGoTaTh B rpynme ¢ BBIIOJHEHHUEM Pa3UYHBIX COIMANBHBIX POJEH,
IJIaHUPOBAaTh  pabOTy  TpPyMIbl, pPAlMOHAIBHO  pacHpenessiTh
00SI3aHHOCTH U IUIAHUPOBATh JCATEIBHOCTh B HECTAHAAPTHBIX
CUTyalMsIX, aJleKBaTHO OIICHUBATh BKJIQJ KaXXIOTO U3 YYaCTHUKOB

TPYIIIBI B pellIEeHUE paccMaTpUBaEMOM MpooOIeMbl




11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOW MPOrPaMMBbl CpeIHero 001ero o0pa3oBanusi

11.1

JleMOHCTpHpOBAaTh Ha TMpHUMEpax polb W MecTo (PHU3MKH B
(GbOpMUPOBaHUN COBPEMEHHOW HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TE€XHOJIOTUM, B MPAKTUYECKOMN JEATEIbHOCTU

JOJIeH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4uThIBaTh TPAHULBl IPUMEHEHHSI U3yUYEHHBIX (PU3MUYECKUX MOJIENICH:
TOYEYHBIN AIEKTPUUYECKUHN 3apsi, siiepHasi MOJIeNb aToMa, HyKJIOHHAas

MOJI€JIb AaTOMHOT'O Siipa MPH pelieHNH (PU3NIECKHUX 3314

11.3

Pacrio3naBate ¢usmueckue sBIeHUs (MPOIECCH) U OOBSICHATH WX HA
OCHOBE 3aKOHOB  DJJEKTPOJUHAMUKMA W  KBAaHTOBOWM  (pusmKwu:
ANIEKTpUYecKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE JEHCTBUS TOKa, B3aMMO/ICHCTBUE MarHuTOB,
ANIEKTPOMArHUTHAS WHAYKIHS, JCHCTBHE MArHUTHOTO MO Ha
MPOBOAHUK C TOKOM U MABWXKYIIMHCS 3apsil, SJIEKTPOMArHUTHBIC
KojeOaHusi W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe,  IpejomiieHue, HuHTepdepeHuus, audpakuus U
MOJIIpU3alisl CBETa, AMCIEPCUS CBETa, (OTOAIEKTpUIEeCKUil dhdext
(poroaddext), cBeTOBOE HaBICHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U  HMCKYCCTBEHHas

PaanOaKTUBHOCTD

11.4

OnuceiBaTh H3y4YEHHbIE CBOMCTBa  BellecTBa  (JIEKTPUUECKHE,
MAarduMTHBIC, ONTHYCCKUC, BJICKTPHUYCCKYIO IMPOBOAMMOCTL PA3JIMYHBIX
Cpel) © DJJIEKTPOMArHUTHBIC sBIEHUS (TMPOIECCHI), HCHOIB3YS
dbusznyeckue  BENWYHMHBI:  OJCKTPUYECKUW  3aps], Ccuila TOKa,
AIIEKTPUYECKOE  HANpsHKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pazHocth mnoteHnmanos, DJC, pabora Toka, MHAYKIMS MarHUTHOTO
noyst, cuina Awmmepa, cuna JlopeHna, HWHAYKTUBHOCTh KAaTYIIKH,
SHEPTrHUsl AJIEKTPUYECKOTO M MArHUTHOTO TOJIeH, MepHoJ U YacToTa
KosiebaHuil B KoseOaTeIbHOM KOHTYpE, 3apsil U CUJIa TOKa B Mpoliecce
rapMOHUYECKUX DJIEKTPOMArHUTHBIX Kose0aHuH, ¢boxycHoe
paccTosiHUe W ONTHYECKas CHUJia JIMH3bI; MPU OMUCAHUU MPABUIBLHO
TpakToBaThb (UINYECKUH CMBICT HCIOJB3YEMBIX BENUYHMH, UX
0003HAaUEeHHUS U EAUHMIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

TaHHYIO (PU3HUYECKYIO BETMUUHY C IPYTHMHU BEIMYMHAMHI




11.5

OnuceIBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHUSA U MPOLCCCHI, UCIIOJIB3YA
(1)I/I3I/I‘-ICCKI/IC BCIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI MW 4YaCTOTa CBCTA, JSHCPIrud W HMIIYJIbC (I)OTOHa, nepuon
mojaypaciaaga, OSHEprusd CBA3M AaTOMHBIX AAC€p, IIPU OIIHMCAHHUH
IMpaBUJIBHO TPaKTOBATb (1)PI31/I‘~I€CKPII>1 CMBICJI UCITOJIB3YEMBIX BCJIWYHH,
UX 0003HAYECHUS U CAWHUIIBI, YKa3bIBaTb q)OpMYJIBI, CBA3BIBAIOIIUC
AaHHYIO (l)H3PI‘leCKYIO BCIIMUUHY C APYIT'MMHU BCINYUHAMHU, BBIYUCIIATH

3HauYeHUE (PU3NYECKON BETUUHHBI

11.6

AHanu3upoBath (U3NYECKUE TPOLECCHl U  SBJICHUS, HCIOIb3Ys
¢buznyeckue 3aKOHbBI M NOpuUHOUOBL  3akoH Owma,  3aKOHBI
MOCJEA0BATEIBHOIO M NAapajuIeIbHOTO COEAUHEHHS IPOBOJHUKOB,
3akoH Jlxoyns — JleHua, 3aKOH 3JEKTPOMATHUTHOM MHIYKLMH, 3aKOH
MPSIMOJIMHEMHOTO pACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUSI CBETA,
3aKOHBl ~ IIPEJIOMJICHUS  CBETa, YypaBHEHHWE  OWHINTEWHAa  JJIA
dotorddekra, 3aKOH COXpaHCHHS DJHEPTrUU, 3aKOH COXpaHEHUS
HMMITyJIbCa, 3aKOH COXPAHEHMs DJJIEKTPUUYECKOTO 3apsna, 3aKOH
COXpaHEHUsI  MaccoBOro  uucia, noctyiarel  bopa, 3akoH
palIMOAaKTUBHOIO pacmnaga; TMpH HSTOM pa3jindyaTh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHHUE M YCIOBUS

(rpanu1IBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeZ[eJBITB HampaBJICHUC BCKTOpa HWHAYKIIMU MArHUTHOI'O II0JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CHJIbI HopeHua

11.8

CTpOI/ITB n  OIIUChIBATDH I/I306pa)KeHI/IC, cOo3JaBacMoO€ IIIIOCKHUM

3epKajioM, TOHKOW JTMH30M

11.9

BBIOMHATE SKCIIEPUMEHTHI IO UCCIEA0BAHUI0 (PU3NYECKUX SIBICHUNA U
MPOIIECCOB C MCIOJIB30BAHUEM MPSMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
sToM (dopmynupoBaTh MpoOiemMy (3amady) U THUIOTE3y Y4eOHOro
OKCHEpUMEHTa,  COOMpaThb  YCTAaHOBKY M3  TIPEAJIOKECHHOTO

O60py2[0BaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOBI

11.10

OCYH_ICCTBJI}ITB nNpsaMbIC W KOCBCHHBIC H3MCPCHUA (bl/ISI/I‘-ICCKI/IX
BCIIMYHH; IIpU 3TOM BBI6I/IpaTB OIITHUMAJILHBIN CIIOCO0 HU3MCPCHHUA U

HCIIOJB30BaTh U3BECTHHIC METOAbI OLICHKU HOFpGHJHOCTCfI H3MepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C HUCIOJIb30BAHUEM
NpPSAMBIX ~ HM3MEPEHUH; IPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(UKCUpPOBATh pe3yNbTaThl MOJYYCHHOH 3aBUCHUMOCTH (PHU3UUECKUX
BEJIMYMH B BUJE TaOJIMIl U TPaQUKOB, JIeaTh BHIBOJBI 110 pe3yIbTaTaM

HCCICOOBaAHUA

11.12

CobOmronate mnpaBuia 0e€30MacHOrO TpyAa IMpH  NPOBEACHUU




UcCIeOBaHUH B paMKax ydeOHOro OSKCIIEpUMEHTa, Yy4yeOHo-
HCCJEN0BATENbCKON U MPOCKTHOMN JEATEIBHOCTH C MCMOJIb30BAHUEM

U3MEpUTENbHBIX YCTPOUCTB U 1a00PaTOPHOro 060py10BaHUS

11.13

Pemate pacuérHble 3a7a4M ¢ SIBHO 3aJaHHOM (DPU3MYECKON MOEIbIO,
UCTIONB3Ysl (U3MYECKUE 3aKOHBI M TPUHLUIBI, HA OCHOBE aHAIM3a
yCIOBUSL  3aJauyd  BBIOMpATh  (PU3MYECKYI0 MOJEb, BBIIEIATH
¢du3nyeckre BENMYUHBI H (OPMYJIBI, HEOOXOUMBIC NIl €€ pelICHHS,
IPOBOJUTH PACUYETHI U OLEHUBATH PEAIbHOCTh IMOJYYEHHOTO 3HAUYECHUS

(bu3nuecKoil BEIUYNHBI

11.14

Pemarpr  kauecTBeHHBIE  3aJauu: BBICTpaWBaTh  JIOTUYECKU
HEMPOTUBOPEUYHUBYIO LIETIOUKY PACCYKIEHUI C OMOpO Ha M3yYeHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U q)HSI/I‘IeCKI/IC SABJICHUSA

11.15

Hcnonb3oBaTe MHpHU  pelIeHUMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMM [UIsl TOUCKA, CTPYKTypHUpPOBaHMS,
MHTEpHpEeTallud M MPEACTaBICHUS y4eOHOM W Hay4HO-IOMYJISIPHON
uHpOpMaLUY, TOJTYYEHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBAThH MOTy4aeMyto HH(OPMALIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MallNH, MPHUOOPOB U TEXHUYECKHX
YCTpPOICTB; pa3iauyarh YCJIOBHS WX O€30IacHOr0 HCHOJIb30BAaHUS B

MOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIa/la POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYIKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOPETUYECKHE 3HAHUSA MO (PU3MKE B IMOBCETHEBHOMH
YKU3HH 1)1 o0ecrieueHus 0€30MacHOCTH MpH OOpaIieHUH ¢ MpuoopaMu
U TEXHHUYECKUMH YCTPOWCTBAMH, IS COXPAHECHHUS 370pPOBbS U

COOJIIOICHHUST HOPM KOJIOTUYECKOTO TIOBEACHHUS B OKPYIKAIOIIEH cpeie

11.19

PaGotare B rpynme ¢ BBITOJHEHHWEM Pa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh ~ pabOTy  TPyNmbl,  PAlMOHATBHO  pacCHpEACTsaTh
00S3aHHOCTH ¥  IUIAHUPOBATh JEATEIBHOCTH B  HECTaHAAPTHBIX
CUTyalUsAX, AJEKBAaTHO OLICHUBATh BKJIAJ KaXXAOIO M3 YYaCTHUKOB

IpYMIIbI B PELICHUE paccMaTpUBaeMOi MPoOIIeMBbI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon
pa3jiena

Kox npoBepsiemoro
3JIeMEeHTa

IIpoBepsiemble 31eMEHTHI COAePKAHUA

OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHUW A

1.1

®uszuka — Hayka o mnpupoxae. Hayunsle
METOJIbl NTO3HAHUS OKpY:Karomero mupa. Ponb
DKCHEPUMEHTa M TCOPUM B  IIPOLECCE

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (pU3MKE

1.2

MonenupoBanue GU3NYECKUX SBICHUH H
npoueccoB. Hayuneie runoressl. Ouznueckue
3aKOHBl U TEOpUHU. ['paHUIIBI MPUMEHHUMOCTH
buznuecKux 3aKOHOB. [MpuHIHT
cooTBeTcTBUS. Ponmbp M Mecto (u3MKH B
(dbopMUpOBaHUU COBPEMEHHOM Hay4YHOU
KApTUHBI Mupa, B MIPaKTUYECKON

NEATEILHOCTH JII0ACH

MEXAHHUKA

KMHEMATHUKA

2.1.1

MexaHu4ecKoe IBHKEHHE. OTHOCUTENBHOCTh
MEXaHUYCCKOIo ABUKCHUS. Cucrtema orcuéra.

Tpaexropus

2.1

[Tepemenienue, CKOpPOCTh (CpedHss CKOPOCTH,
MTHOBEHHAsi  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX IMPOEKIMH Ha OCH
CHUCTEMBI KOOpPJIMHAT. Crnoxenue

HepeMemeHnﬁ X CJI0XKCHHUC CKOpOCTCﬁ

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBHKCHUE. I'paduku
3aBHCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOpEHUs, IIyTH u nepeMeneHus

MaTepHaHBHOﬁ TOYKH OT BPEMCHU




CBoOoaHOE mageHne. Y CKopeHue cBOOOHOTO

naaCHuA

KpuBonuneiitnoe naBwxeHue. PaBHOMepHOE
JBHXXCHUC MaTCpHaHBHOﬁ TOYKHU 10
OKPYXKHOCTU. YTJIOBasi CKOPOCTb, JMHEWHAs
CKOpOCTb. Ilepuon u 4acToTa.

HCHTpOCTpeMI/ITeHLHOC YCKOpPECHUC

TexHuueckue yCTpoiicTBa: CIHUIOMETP,
JIBIDKEHHUE CHApSOB, LIETIHBIE M PEMEHHBIE

nepcaadu

[IpakTueckue paboTHI. N3smepenne
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOUIEHUSI MEXy IyTSAMU, NMPOIJIECHHBIMU
TEJIOM  3a  TOCJIEIOBAaTelIbHbIE  paBHbIE
MIPOMEXKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBUOKEHUH C HAYaJIbHOM CKOPOCTBIO, PaBHOM
Hy10. M3ydeHune NBUKEHUS IIapyKa B BA3KOU
JKUJIKOCTU.  V3ydyeHwe  JBMKEHUS — Tea,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

JANHAMUKA

2.2.1

[TpuHIIMI OTHOCUTEILHOCTH TI'anmumnes.
IlepBpiii 3akoH HeroroHa. HMuepuuanbHbie

CHUCTEMEI OTCUETa

222

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHI

223

Bropoii 3akon HproToHa mjisi MaTepuanibHOU
TOYKM B HHEPLUUAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HploTona mis

MaTCpHraJIbHBIX TOUYCK

224

3aKOH BCEMHUPHOTO TSAroTteHus. Cunia TsHKeCTH.

ITepBas kocmuyeckas ckopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJNIBXKEHHUS M  CWJIa TPeHHA  TOKOS.

Koaddumnuent tpenus. Cuiia conpoTHUBICHUS




IIpu ABUXKCHUU TEJIA B dKUAKOCTHU HUJIU ra3ec

2.2.7

[TocTymarenbHOe M BpamiaTebHOE JBHKCHHE

a0COJIFOTHO TBép,I[OFO TCl1a

228

MOMEHT cuJIbl OTHOCUTEIBHO OCH BpAIEHUS.
IIneqo cunbl. YcioBus paBHOBECUS TBEPAOIO
tena B UCO

229

TexHuueckne  yYCTpOWCTBA:  MOMAIIMITHUKH,

JABMIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Tpaktuyeckue paboTel. M3yueHue NBUKEHUS
Opycka TI0 HAKJIOHHOW TUIOCKOCTH TIOJ
JEUCTBUEM HECKOJbKHMX cuil. MccrnemoBanue
3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAOIINX
B jaedopmupyemMoli TpPyXHHE U PE3UHOBOM
oOpasrie, OT BENIMYUHBI WX jAehopMaIlu.
HccnenoBanue ycnoBuii paBHOBECUS TBEPIOTO

TeJa, UMEIOIIEro OCh BpaIeHUs

23

3AKOHBI COXPAHEHUA B MEXAHUKE

23.1

NMnynsc MarepuanbHOM TOYKH, CHUCTEMBI
MaTepUaabHBIX ToueK. VMIynbc cuiasl H

HN3MCHCHHEC UMITYJIbCA TCJIa

232

3akoH coxpaHeHuss wummyiabca B HCO.

PeakxtuBHOE JBHXKXCHUC

233

Pabora cuitet

234

MOoOIIHOCTh CHJIBI

235

Kunernueckast s3Heprus MaTepUaJbHOW TOYKH.

TeopeMa 0 KHHETUYECKOM OHEpPIrun

2.3.6

ITorenuunansHas dHeprusa. IloTeHuuManbHas
SHEPrus YIpYyTO nedopMupoBaHHOM
npyxuHbl. [loTeHIuManbHass »Heprus Teia

BOJIM3M MMOBEPXHOCTH 3eMIIU

2.3.7

HOTCHLII/IEUIBHLIC N HCIIOTCHIMAJIBHBIC CHIIBI.
CBs13b pa6OTBI HCTIOTCHIOHUAJIBHBIX CHII C

U3MCHCHHECM MEXaHUYECKOM SHEPTIrUun

CHUCTCMBbI TCII. 3akoH COXpaHCHUA




MEXaHUYECKON YHEPTUU

2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHHS
53.0 TexHudeckue yCTpPOWCTBA: IBUKEHUE PAaKET,
o BOJOMET, KOTIEP, IPY’KUHHBIA ITUCTOJIET
[Ipaktnueckue paboTel. W3ydeHue cBs3H
5310 CKOpPOCTEHl TeJ Mpu HEyHpyrom yjaape.

HCCJ’IGI[OB&HI/IG CBs3HU pa6OTBI CHIJIbI C

W3MEHEHHEM MEXaHHMISCKOM SHCPIrrHU TCJa

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM TEOPUM

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH. bpoyHoBckoe
neuxenue. {uddysusa. Xapaktep IBUKEHUS U

BSaHMOI[eﬁCTBI/IH qacCcTHll BEIICCTBa

Mogenu CTpO€HMS Ta30B, XKUIKOCTEH U
TBEPABIX Tel HW  OOBSICHEHHE  CBOICTB

BEIIIECTBA HA OCHOBE ATHUX MOJIENICH

Macca Monekyn. KommuectBo —BemecrTsa.

[TocrosinHass ABoraapo

TemmoBoe paBHOBecwe. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenscus

Mognens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KNHETHYECKON

TCOpHUU UACATLHOTI'O Ira3a

AOGcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOW SHEPIUu TEIUIOBOTO JABU)KECHUS

yacrtull ra3a. [llkana remnepatyp KensBuna

VpaBuenue Kianeiipona — Menaeneena.

3akoH J/lanmbToHa

["az0BbIe 3ak0HBI. M30mpoLIECCHl B MAEAaTBbHOM
ra3e C MOCTOSHHBIM KOJMYECTBOM BEIIECTBA:

u30TepMa, U30X0pa, H300apa

Texnuueckue YCTPOWCTBA: TEPMOMETD,

O6apometp




3.1.10

[TpakTnueckue pabotbl. M3mepeHue Macchl
BO3JlyXa B KJIacCHOM KomHare. Mccnenosanue
3aBUCUMOCTH MCKAY ImapaMeTpaMu COCTOSIHUA

pa3pexEeHHOTro ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKA

3.2.1

TepMOI[I/IHaMI/I‘leCKaH CHUCTCMA. BHYTpeHHHH
OHEPIuUa TepMOI[HHaMH‘ICCKOﬁ CHUCTCEMBI H

CIOCOOBI €€ U3MEHEHHUS

322

KonndecTBo TemnoTsl U pabota. BHyTpeHHss

SHEPTHUA OAHOATOMHOI'O NACAJIIBHOTO Ira3a

3.23

Buael Temonepenayu:  TEMIONPOBOJHOCT,
KOHBEKIMA, U3JIydyeHHue. TermoéMKOCTh Tena.
VnenbHass TEIIOEMKOCTH BellecTBa. Pacuyér

KOJMYCCTBA TCIIJIOTHI IIPH TCILIONEPCaAUC

324

IlepBb1it 3aK0H TepmoanHaMuKu. [IpumeHneHne
IIEPBOIO 3aKOHa TEPMOJAUHAMUKHU K
uzonpoueccam. ['paduueckas uHTepripeTanus

paboThl raza

3.2.5

TennoBele MamwmHbl. [IpuHIUIIBL AEHCTBUS
TeIJIOBbIX MamuH. [IpeoOpa3zoBanust sHEprun
B TemwIoBbIX MammHaxX. KoaddummeHt
nosiesHoro  neuctBus  (manmee —  KILM)

temioBoi MamuHbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoi 3aKOH TEPMOJIMHAMUKH.
HeoOpaTtumocTh  mpomeccoB B MPHPOJIE.
TenuoBbie JBUTATEIH. DKOJIOrH4ecKue

HpO6JICMbI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue YCTpOMCTBA: JIBUIaTENb
BHYTPEHHETO CrOpaHus, OBITOBOI

XOJIOAUJIbBHUK, KOHAUIIUOHCD

3.2.8

[TpakTuyeckue pabotsl. I3MepeHue yaenbHOR

TEIIOEMKOCTH

33

AT'PET'ATHBIE COCTOAHUA BEHHIECBA. ®A30BbBIE I[TEPEXO/IbI

3.3.1

[TapooOpazoBanue n kKoHneHcalws. Mcnapenne




" KHIICHUE. VnenpHas TerIoTa
napooOpazoBaHusi. 3aBHCUMOCTh TEMIIEPATypPhI

KHUIICHUA OT JaBJICHUA

AOCOMIOTHAaE W OTHOCHUTENbHASA BIAXHOCTH

332 Bo3ayxa. Hacelennslii nap
Trépnoe TeJIO. Kpucrannnueckue u
333 amMoppHbIe Tema. AHU3OTPONHS  CBOWCTB
o KpUCTAJUIOB. Kunkue KpUCTaJUIBIL.
CoBpeMeHHbIE MaTepHalIbl
334 [InmaBnenne u Kpuctaymmszauus. Y AelbHas
o TeruioTa miasiaeHus. Cyonumanus
3.3.5 VYpaBHeHue TerI0BOro HanaHnca
TexHudeckue yCTpPOWCTBA: THUTPOMETP H
336 NICUXPOMETP,  KaJOPUMETP,  TEXHOJOTUU
o MOJIyYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM
YKCJie HAHOMATEePUAJIOB, U HAHOTEXHOJIOTUH
337 [IpakTnueckue paboTHI. UN3zmepenne
o BIIQYKHOCTH BO3/yXa
4 OJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
A1l OnexTpuszauus Tell. DiIeKTpudeckuil 3apsa. [Isa
o BUJIA MIEKTPUUECKUX 3apsiIOB
[TpoBoHMKH, TUDJICKTPUKU "
4.1.2
MOJIYIIPOBOIHUKHU
4.13 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
414 B3aumoneiictBue 3apsanoB. 3akoH Kynona
4.1 DJIEKTPUYECKOE noJie. Hanpsoxénnoctb
415 3JIEKTPUUECKOTO OJIA. [Tpunimn
o cynepno3uuuu.  JIMHMM ~ HanpsHKEHHOCTH
AIEKTPUUECKOTO TOJIS
416 PabGora cumnm  37IEKTPOCTATHYECKOTO  TOJS.
o [Torenuman. Pa3HOCTh NOTEHIIMAIIOB
417 [IpoBOMHUKN W AMAIEKTPUKH B TMOCTOSHHOM

SJICKTPUYICCKOM IIOJIC. I[I/IBHGKTpI/I‘IGCKaH




MMPOHUITACMOCTDb

DIIEKTPOEMKOCTb. Konnencarop.
4.1.8 DNEKTPOEMKOCTh IUIOCKOTO  KOHJEHCATOpA.
DHeprus 3apsKEeHHOr0 KOHAEHCAaTopa
TexHuyeckue  yCTpOWCTBa:  AJIEKTPOCKOI,
419 AIIEKTPOMETp, DIIEKTpOCTATHYECKass 3aluTa,
o 3a3eMJICHHE DIIEKTPONPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTnueckue paboTHI. Nsmepenne

Z-)HGKTpOéMKOCTI/I KOHACHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcmoBus CymICCTBOBaHUA IIOCTOAHHOI'O

4.2.1 ANIeKTpudecKoro Toka. Mcrounuku toka. Cuna
TOKa. [I0CTOSIHHBIN TOK
422 Hanpsokenune. 3akon Oma 17151 yyacTka 1enu
423 DNEeKTPUYECKOe COINpPOTUBJIEHUE. Y AEIbHOE
o COINPOTHBIICHUE BEILIECTBA
4n4 [TocnenosarensHOE, apajuIesIbHOE,
o CMEIIAHHOE COEAMHEHNE TPOBOHUKOB
Pabota snexTpuueckoro toka. 3akoH J[xoyms
4.2.5
— JleHna
4.2.6 MOIHOCTB IIEKTPUIECKOTO TOKA
anekTponaBwkymas cuna (ganee — JJC) u
427 BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHHUKA TOKa.
o 3akoH Oma I TONHOM  (3aMKHYTOIN)
aneKkTpudeckor nenu. Koporkoe 3ambikanne
DNeKTpOHHAas IIPOBOAMMOCTh TBEPABIX
428 METAJIJIOB.  3aBUCUMOCTb  COIPOTHUBIICHUS
o METAJIJIOB oT TEMIIEPATYPBI.
CBepXxnpoBoIuMOCTb
429 OnexkTpuueckuii TOK B BakyyMme. CBoiicTBa
o AIIEKTPOHHBIX ITy4YKOB
4.2.10 [TonynpoBogauku. CoOCTBEHHAS U TPUMECHAS




IIPOBOAMMOCTh MOJIYNPOBOJHUKOB. CBoiicTBa

p-n nepexoja. [lomynpoBogHUKOBBEIE TPUOOPHI

4.2.11

9JICKTpI/I‘{CCKHI>’I TOK B QJICKTPOJIUTAX.
On CKTPOJIUTHUUCCKAA JUucconuanus.

DnekTponu3

4.2.12

DIIEKTPUYECKUI TOK B razax.
CaMOCTOSTEIBHBIA M HECAMOCTOATEIbHBIHN
paspsia. Pa3zauyHbie THUNBI CaMOCTOSITEIBHOTO

paspsiaa. Mouaus. [1nazma

4.2.13

Texnuueckue YCTPOWCTBA: aMIIepmeTp,
BOJIBTMETP,  pPEOCTAaT, HMCTOYHHUKH  TOKa,
JJIEKTPOHArpEBaTEIbHBIC pudopHI,
3JIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP
COIPOTUBIICHUS, BAKYYMHBIN 1O,
TEPMHUCTOPBI u (boTOope3ncTopHI,

HOHYHpOBOIIHHKOBBIﬁ Auoa, raJlbBaHHUKa

4.2.14

IIpakTueckue paboTHI. N3yuenue
CMEIIAHHOTO COEUHEHHS PE3UCTOPOB.

WN3mepenne 3JIC HUCTOYHMKA TOKa M €rO
BHYTpEHHEro conpoTtusienus. HaOmtonenue

9JICKTPOJIN3a

11 KIIACC

Kon
pa3jiena

Koanposepsiemoro
3jeMeHTa

IIpoBepsiemble Y1€eMEHTHI COAePKAHUSA

4

OJIEKTPOAMMHAMUKA

4.3

MATHUTHOE ITOJIE. DJIEKTPOMAT'HUTHA A MHAYKOUA

4.3.1

IlocTrostHHBEIE MarHuTbl. BzammonencTBue

IIOCTOSAHHBIX MarHuTOB

432

MaruutHoe mone. Bektop MarHuTHOH
vHayKiuu.  [lpuHmun — cyneprno3uuuu.
JIuann marantHOM wWHAyKknmu. Kaprtunaa
JIMHUM  MAarHuTHOW  MHAYKUMHA  TOJA

IIOCTOSSHHBIX MAarHuToOB




MarauTHoe moJje IMPOBOJHUKA C TOKOM.
KapTI/IHa JIMHUM TOdS JJIUHHOTO apsamMoro

IMPOBOAHHMKA MW 3aMKHYTOI'O KOJIBLIEBOI'O

433 MIPOBOJIHUKA, KATYWIKH C TOKOM. OTmbIT
Opcrena. BzaumoeiicTBue mpoBOAHUKOB C
TOKOM
43.4 Cuna Ammepa, €€ MOJlyJib U HAlPaBJICHUE
Cuina JlopeHiia, €€ MOIyJib U HaIllpaBJICHUE.
JIBm>KeHrE  3apsDKEHHOW — YacTULbl B
4.3.5 OJIHOPOJIHOM MarHuTHoM Tonie. PabGora
cuiibl JIopeHna
43.6 SIBiIeHUE DIEKTPOMATHUTHON UHIYKLIIHHA
4.3.7 IToTok BEeKTOpa MAarHUTHOM MHIYKIIMU
O/1C unnykuuu. 3aKOH 31€KTPOMarHUTHOM
4.3.8 nHaykiuu Papanes
BuxpeBoe »snektpuueckoe mone. IJ[C
WHAYKUMA B TIPOBOJHUKE, JBHKYLIEMCS
439 MOCTYMATEIbHO B OJTHOPOJTHOM MAarHUTHOM
oJie
4.3.10 [IpaBuno Jlenma
NHayKTUBHOCTH. SIBIIEHUE CAMOUHIYKIUH.
4.3.11 OJ1C camouHAYKIIMU
OHeprusi MarHUTHOTO TIOJIs KaTyIIKH C
43,12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE T0JIe
TexHudeckne  yCTpOWCTBA:  IIOCTOSIHHBIC
Mar"uThl, 3JIEKTPOMATrHUTHI,
43.14
AJIEKTPOJIBUTATEITb, YCKOPHUTETTH
AJIEMEHTAPHBIX YaCTUL, UHAYKLIMOHHAS I€Yb
[IpakTnueckue paboTHI. N3yuenue
MarHUTHOTO TIOJSl KaTYIIKM C TOKOM.
43.15 HUccnenoBanme OelCTBUS  IMOCTOSIHHOTO

Mar"Hura Ha paMKy ¢ TokoM. MccrnenoBanue

SABJICHUA BHGKTPOMaFHHTHOfI HHAYKIOUH




KOJIEBAHUA 1 BOJIHBI

MEXAHUWYECKUE N 5JIEKTPOMATI'HUTHBIE KOJIEBAHU A

KonebarensHass cucrema. CBOOOIHBIE
KoneOanus. ['apMOHHWYECKHE KoJIeOaHUs.
5.1.1
[lepwon, wacrtora, ammumtyna u  (dasa

KoJieOaHuii

[IpyxuHHbIA MasgTHUK. MaremaTuyecKui

MasiTHHUK

YpaBHEHHE TapMOHHYECKUX KOJeOaHM.
5.1.3 Kunematnueckoe Hu IUHAMHYECKOE

OIIMCAaHHUE KOJIe0aTEILHOIO JABHMOKCHUA

[IpeBpamenue SHEPTruu npu
FapMOHMYECKUX  KOJeOaHUsX. Cas3b
514 aAMILIATY IbI Koaebauuii HCXOIHOU
BEJIMYMHBI C aMIUTUTYJaMU KoJjieOaHui eé

CKOPOCTH U YCKOPEHUs

Konebartenbubiit  koHTYp.  CBOOOIHBIE
AJIEKTPOMArHUTHBIC KoJIEOaHMS B
ulealbHOM  KOJEOATeIbHOM  KOHTYpE.
AHaJoOrusT MEKIYy MEXaHHYECKUMU U
3JIEKTPOMArHUTHBIMH KOJIEOAHHUSMU.

®opwmyiia ToMmcoHna

3aKkoH COXpaHCHUA DHCPIrUH B HACAJIBHOM

KoJIe0aTeIbHOM KOHTYpPC

BbIHyX/IeHHbIE MEXaHUYECKHE KOJIeOaHuUs.
Pesonanc. Pesonancnas KpHUBasl.
BeiHyx1eHHBIE JIEKTPOMarHUTHbIE

KoJiIeOaHusl.

Ilepemennbiii  Tok.  CuHycOMAanbHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
5.1.9 AMIUIUTYHOE U JEHCTBYIOIEE 3HAUYECHUE

CHJIBI TOKA W HAITPAKCHUA

5.1.10 Tpancdopmarop. [IpousBoactso, nepegaua




U NOTpeOIEHUE 3IIEKTPUYECKON SHEPIHH.
DKOJIOrM4eCKHE PUCKHU NPU MPOU3BOACTBE
ANEKTPUIECKOMN JHEPIuu. Kynberypa
UCIIOJIb30BaHUs 3JIEKTPOIHEPIUU B

OBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicmorpad,
INEKTPUICCKHUI 3BOHOK, JIMHUN

QJICKTpOoIICpcaaq

5.1.12

ITpaktuyeckue pabotel. MccnenoBanue
3aBUCUMOCTH I€puoJa MallbIX KoseOaHun
rpy3a Ha HUTHU OT JUIMHBI HUTH U MAacchl
rpy3a. MccienoBanue nepeMeHHOro Toka B
LEeNHM M3 IOCIEAOBAaTEIIBHO COEIUHEHHBIX

KOHACHCATOpPA, KaTYIIKU 1 PE3UCTOpPa

5.2

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

Mexanuveckue BOJIHBI, YCIIOBHS
pacnpoctpanenusa. llepuon.  CkopocTtb
pacmpocTpaHeHHUss ©W  JJIMHA  BOJIHBIL.

HOHepe‘{HBIC " NpOJOJILHBIC BOJIHBI

522

WnTepdepenius u Tudpakus

MEXaHHUYECCKUX BOJIH

523

3Byk. CkopocTb 3Byka. ['poMKOCTb 3ByKa.

Bricora Tona. TemOp 3ByKa

524

OJEKTPOMarHuTHHIE  BOJHBIL. Y CJIOBHSA
U3JIy4eHUSI  JJIEKTPOMATHUTHBIX  BOJIH.
B3anmMHuas opuenTtanus BektopoB E, B n v

B JJICKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CBoiicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpaXCHHUE, MNPEIOMIICHHE, MOJIpU3anys,
mudpakuus, uHTepdepenuus. CropocTb

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMATrHUTHBIX BOJIH.
IIpuMeHeHHEe 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHHI/Il'Ibl pPaarvoCBA3N U TCIICBUICHUA.




Pannomokamust. DIeKTPOMarHuTHOE

3arpsA3HCHUC oxpy;xa}omeﬁ Cpeabl

5.2.8

TexHUUeCcKue YCTpPOWCTBA: MY3bIKAJIbHbBIC
HHCTPYMEHTEI, YJIbTPa3ByKOBast
JUAarHOCTHKAa B TEXHUKE M MEJIUIIMHE,
panap, panuoOnpUEMHUK, TEJIEBU30D,

anTeHHa, Tenedon, CBY-neun

53

OIITUKA

5.3.1

[IpsiMmonuHEtHOE pacnpOCTpaHEHHUE CBETA

B OJTHOPOJIHOM cpexe. JIyu ceeTa

532

OtpaxeHue cBera. 3aKOHBl OTPAKECHUS
cBera. IloctpoeHne M300paykeHMiA B TUIOCKOM

3epKaie

533

[penomienne cBeTa. 3aKOHBI TPEIOMIICHHS
CBeTa. AOCONIOTHBIN OKa3areib

MMPCIOMJIICHUA

534

ITosmoe BHYTpEHHEE OTpaXKEHHUE.
IIpenenbHbIli yron MOJHOTO BHYTPEHHEIO

OTpaXCHUA

535

Hucnepcust  cBeta. CHoXHBIA  COCTaB

oenoro cBera. L{Bet

53.6

Cobuparomyie ¥ pacceMBAOIINE JTMH3BL.
Tonkass nuH3a. DOKYCHOE paccTOsIHUE U
OIITHUYECCKas cuiia TOHKOH JIMH3HBI.
[TocTpoenue n300pakeHn B COOMPAIOIINX
u  pacceuBaomux JuH3ax. Dopmyia
TOHKOW JHH3EL. YBeIWUeHHe, J1aBaecMoe

JIMH301

5.3.7

HpC,Z[CJIBI NPUMCHUMOCTHU FCOMCTpH‘{CCKOﬁ

OIITUKH

53.8

Unrepdepentius  ceera.  KorepentHsie
HUCTOYHUKHU. Ycnosus HaAOIIOICHUS
MaKCHUMYMOB 51 MHHUMYMOB B
UHTEp(EpPEHIIMOHHON KapTHUHE OT JBYX

CI/IH(i)a?:HI)IX KOI¢pCHTHBIX UCTOYHUKOB




Hudpakmauss  cBera.  udpakunoHnHas

pemérka. YciaoBue HAOMIOACHUS TIaBHBIX

5.3.9 MaKCUMyMOB npu HaJIeHun
MOHOXPOMaTHYECKOT O cBeTa Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonstpusarus cBera
TexHudeckue yCTpOMCTBA: OYKM, JyIIa,
¢doroanmapar, MNPOSKIUOHHBIA ammapar,
5.3.11 MHKPOCKOII, TEJIECKOT, BOJIOKOHHAS
OITHKA, Iu(pakuOHHAS peéTka,
HOJIIPOU T
IIpakTrueckue paboTHI. N3mepenue
5310 nokasarens npenomneHnus. Mccnenosanue

CBOICTB  W300pakeHWH B  JIMH3aX.

Ha6monenue aucnepcun cBeta

SJIEMEHTAI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnIBl NPUMEHMMOCTH KIIACCUYECKOU
MEXaHUKH. ITocTynatel TEOPUHU
OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTh
MOAYJIS CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHITUTT OTHOCUTEILHOCTH DUHINITEHHA

6.2

OTHOCUTEIIFHOCTD OIHOBPCMCHHOCTH.
38M€I[J'I€HI/IC BpECMCHHM MW  COKpAIlICHHUC

JJIMHBI

6.3

DHeprus ¥ UMIYJIbC CBOOOTHON YaCTHIIBI

6.4

CBsi3p Macchl C JHEpPrueld M HUMILYJIbCOM
CBOOOJIHOM YacTHIBl. ODHEPrusi IMOKOs

CcBOOOIHOM YaCTHULIBI

KBAHTOBAA ®U3UKA

7.1

RJIEMEHTBI KBAHTOBOI OIITUKH

7.1.1

®otonsl. Popmyna [lnanka cBsa3u 3HEPTUN
¢oToHA C ero 4YacroTol. OHeprus Hu

UMIyJIbC (OTOHA

OTtkpeITHE U uccnenoBanue Gporodrddexra.




OTIBITEI AT. Croserosa. 3aKOHEBI

doro3ddexra

YpaBHeHue OWHIITENHA Jinie: |
doroaddexra. «Kpachnas rpaHuLa

dboToadpdexra

7.1.4

Jasnenue cBeta. OnbiTel [1.H. JIeOGenena

7.1.5

XHUMHUYEeCKOe IeHCTBUE CBETA

TexHuveckne ycTpoicTBa: (POTORIEMEHT,
doromaTyuk, COJIHCYHAs Oarapes,

CBETOIUO]I

7.2

CTPOEHUE ATOMA

7.2.1

Monens atoma Tomcona. OTBITE
Pesepdopaa no uccnenoBanuio CTpoeHUS

aToMma. HJ'IaHCTapHaﬂ MOJCJIb aTOMa

7.2.2

[Toctynater bopa. H3znyuenue 151
norjouieHre (GOTOHOB TpU  TMEPEXoe
aToMa C OJHOTO YpOBHS DJHEPruu Ha
npyroi. Buael cniektpoB. CiekTp ypoBHEU

SHEPTUH aTOMa BOJIOPOa

7.2.3

BonHoBEIe cBoMcTBa 4JacTHll. BOJHBI e
Bporiins. KopmyckynsipHo-BOJIHOBO#
nyanusMm. Jludpakuus dIEKTpOHOB Ha

KpHUCTaJlIax

7.2.4

CrioHTaHHOE U BBIHYXXACHHOC M3JIYUCHHUC.

Y CTpOHCTBO M PUHIIMIT pabOTHI J1azepa

7.2.5

TexHuueckue yCTpOMCTBA: CIEKTPaIbHbBIA
aHaJIn3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTED

7.2.6

[Ipaktnueckue  pabotel.  HaGmogenue

JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIONEHUS W PETHUCTPAIUU

SJIEMEHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  pPaIUOAKTUBHOCTH.  OMBITHI




Pesepdopna mo ompeneneHuo cocraBa
pannoakTuBHOrO  m3nydeHus. CBolicTBa
anb(da-, 6eta-, ramma-uznydeHus. Biusaue

PaaAnOaKTUBHOCTH Ha JKUBBIC OPIraHU3MbI

7.3.3

OTKpbITHE  TPOTOHA W  HEUTpOHA.
Hyxnonnass monmens siapa ['eiizenbOepra —
WBanenko. 3apsa sjapa. MaccoBoe YHCIIO

sapa. N3oTonsl

7.3.4

Annda-pacma. DNEKTPOHHBIH u
MO3UTPOHHBIN OeTa-pacria. 'amma-
U3ITyYEHUE. 3aKkOH  paJUOAKTUBHOIO

paciiaaa

7.3.5

OHeprusi CBA3M HYKIOHOB B  fJpe.

Snepubie cuibl. Jleekt Macchl sipa

7.3.6

ﬂ;[epHHe pcaKknuu. I[eJ'ICHI/IC n CHHTC3

saep

7.3.7

SAnepHbii peaxrop. TepmosinepHbIil
cuHre3. [IpoOGneMbl UM  NEPCHEKTUBBI
AJIEPHOM  SHEPreTUKU.  DKOJOTHYECKUE

ACIICKThI H)IepHOI\/’I 9HCPICTUKHU

7.3.8

OnemeHtapHple  4acTUubl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIBHBIE

BBaHMOHeﬁCTBI/IH

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETD,
Kamepa BuibCcoHa, ANEpHBIA PEAKTOP,

aroMHas bomOa

7.3.10

[Ipaktnueckue pabotel. HMccnemoBanue
TPEKOB YaCTHLL (mo TOTOBBIM

dboTorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nmnoro neba. CosBe3musi, sipkue

3Bé3,[[BI, IJIaHCThI, X BUAUMOC IBUXKCHUC

8.2

Conneynas cwucrema. Ilmanersl 3eMHOI

IPYIIIIBI. IImaneThI-ruTalThI n ux




CIIYTHHUKH, KApPJHWKOBBIC ILIAHCTHI. Margle

tena COIHEUHOH CHCTEMBI

8.3

Connne, ¢orochepa u  aTmocdepa.

CoitHeYHast aKTUBHOCTD

8.4

Hctouynuk sHeprun CostHua U 3B€371

8.5

3BE3bI, HMX OCHOBHBIE XapaKTEPUCTUKHU:
Macca, CBETUMOCTb, pajuycC, TEMIIeparypa,
150:¢ B3aUMOCBSI3b. Jwnarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTBY.
3BE3bI  TIJIABHOM  MOCHEHNOBATEIBLHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBLY» JIJIA

3BE31 INIaBHOI MOCJIEIOBATEILHOCTHA

8.6

Buytpennee CTpOCHHUE 3BE3.
CoBpeMeHHbIE MPECTABICHUS 0
MIPOUCXOXKJAEHNU U 3Botony ColHIa 1 3BE3.

JTanel XKU3HHU 3BE3]]

8.7

Mneunsii  Ilyte — Hama [amakTuka.
CnupanbHass  crpykrypa  [amaktukw,
pacnpeneneHue 3BE3N, Ta3a U IbUIM.
ITonoxxenne wu pBwkeHne ConHuoa B
lamaktuke. [lmockas wu  cdepudeckas

MOACUCTEMEI ['anakTUKu

8.8

Tumnsr rajJaKTHK. Papuoranaktuku nu

KBa3apel. UEpHBIE ABIPEI B sIpax rajJaKTHK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon XaOOma. Paz0eranue ralaKTHK.
Boszpact u paguyc BceneHHoi, Teopus
Bonbmioro B3peiBa. Monens «ropsiuei

Bcenennoi». PenukroBoe usinyueHue

8.10

MacmtabHast ~ cTpykTypa  BceneHnHoi.
Meraramnaktuka. Hepeménusie mpoOiembl

aCTPOHOMUU




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

®usuka. 10 knacc. Mskumes ['.4., byxoBues b.b., Corckuit H.H.; oz
penakiueit [TapdpentreBoit H.A. Axurioneprnoe o6miectBo «M3narenbcTBo
«IIpocBenienue»

®usuka. 11 knacc. Mskumes I'.4., bByxoBues b.b., Yapyrun B.M.; oz
penakmueii [TapdpentreBoit H.A. AxumonepHoe o6mecTBo «M3marenbcTBo
«IIpocBemienue»

Coopnuk 3anau o ¢pusuke 10-11 kinaccsl k yueOnukam ['.5. MskumieBa u
ap. "®uzuka. 10 knacc", "®usuka. 11 knacc". Asrop I'pomuena O.H.
W3narenscTBO "DK3ameH"

®usuka. 10-11 knaccel. 3agaunuk. ABrop PeimkeBuu A.I1. 3gaTenbcTBO
"IIpocBemienue"

®@uzuka. 10 knacc. CamocToATeNbHBIE U KOHTPOJIbHBIE PA0OTHI. ABTOPHI
Eprotkun E.C., Eprotkuna C.I'. U3narensctBo "[Ipocsenienue”

®dusuka. 11 knacc. CamocToATENbHBIE U KOHTPOJIbHBIE PA0OTHI. ABTOPBI

Eprorkun E.C., Eprorkuna C.I'. U3gatensctBo "lIpocBenmenne”

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

®dwusuka. [Toypounsie pazpadbotku. 10 knacc. bazoBerit 1 mpodUILHBIM

ypoBHu ABTOp Caypos 0. A. U3narenscTBO "[IpocBenienne"



o @usuka. [loypounsie pazpadborku. 11 kmacc. bazoslit u npodubHbIN

ypoBHU ABTOp Caypos 0. A. U3narenscTtBo "lIpocBemienue”

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

bubnuorexa [{OK https://m.edsoo.ru






