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HHOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs pa3padoTaHa Ha OCHOBE MOJOXKEHUI W TpeOOBaHUN K pe3ysbTaTaM
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNIbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke ¢ y4€toM (eaepaibHOH pabouell MporpamMmbl BOCHHUTAHUA U
KOHIIETIIMK TpernojiaBanusi ydyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTeIbHBIX
OpraHU3aAUAX Poccuiickoit ODenepannu, peaTU3yIOIMX OCHOBHEIE
0o0pa3oBaTebHbIE MPOTPAMMBI.

Conmepxanne mporpaMmbl 1O (UM3MKE HAmpaBlieHO Ha (GOpMHpPOBaHHE
€CTECTBEHHO-HAYyYHON KapTuHbl Mupa oOydaromuxcs 10-11 kimaccoB mnpu
oOyueHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO
noaxona. I[Iporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpEeIMETHBIM pe3yJibTaTam
OoOy4eHHs, a TaKXe€ YUYUTHIBAET HEOOXOAMMOCTh PEATHU3ALUU MEKIPEIMETHBIX
CBs3el (U3HKKM C €CTECTBEHHO-Hay4YHbIMM YYE€OHBIMU TIpenMeTramu. B Hel
OTIPE/EISAIOTCA OCHOBHBIE LIETU M3y4ueHUs (U3UKH Ha YPOBHE CPEAHEro OOILEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIBTATHl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHBIE,
MeTarpeMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3nKe BKIIIOYAET:

e IUJIAHUPYEMBbIE PE3YJITAThl OCBOCHHS Kypca (PU3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e colepkaHue yueOHoro npeamera «dusnkay no rogam ooydeHusl.

®du3rka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyMas B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpyskarorieM mMupe. [IKombHbIN Kypc GU3UKHA — CHCTEMOOOPa3yOIIHIA
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MTOCKOJIBbKY (PU3MUECKHE 3aKOHBI
JiexKaT B OCHOBE TMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
dbuszuyeckorr reorpadueir u actpoHomued. Mcmonb3oBaHME UMW AKTHUBHOE
npuMeHeHne  (QU3MYEeCKUX 3HAHWM  OMNpeAeNiieT XapakTep U Pa3BUTHE
pPa3HOOOpPAa3HBIX TEXHOJOTMH B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TMOJYYEHHS] HOBBIX MAaTEPUAJIOB C 3aJlaHHBIMU CBOICTBAMHU WU JPYTHUX.
N3yuenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIaa B (OPMHPOBAHHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromwuxcs, B (GOpMUPOBAHWE YMEHUM NPUMEHSITH
HAyYHBIA METO/I MIO3HAHMS TIPU BBITIOJIHEHUH UMH YI€OHBIX HCCIICIOBAHUH.

B ocHoBy kypca ¢u3WKu i YpOBHS CpemaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAl HUJIed, KOTOpPhlE MOXHO paccMaTpUBaTh Kak MPUHIUIBI €ro
MOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUUM C HEW KypC SIBISCTCA JIOTHUECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3/eioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOM (DH3UKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (GU3UKH
o0beqMHEH BOKpYr ¢u3nueckux Teopuid. Benymmm B Kypce sBIsieTCs
dbopMupoBaHrEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzamust TpeanoaraeT HCIOJIb30BaHHUE
TYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3U Pa3BUTHUS
bu3ukn Cc pa3BuTHEM OOmEecTBa, a TakkKe C MHPOBO33PECHUYCCKUMH,
HPaBCTBEHHBIMHU U DKOJIOTHICCKUMH MTPOOIEMaMHU.

Hoess  npuxnaomoit  uanpasnennHocmu. Kypc (usuku npeamnonaraet
3HAKOMCTBO C IMAPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX TMPHUIIOKECHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIEHHUS HJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM IpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0IeM paloOHATBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKON 0€30M1acHOCTH.

CrepKHEBBIMHU 3JIEeMEHTaMU Kypca (PU3MKH Ha YpOBHE CpeIHEro oOIero
oOpa3oBaHus SBIAIOTCS (pusmyeckue Teopuu (HopMUPOBAHHME TPEICTABICHUN O
CTPYKTYpe MOCTPOCHHS (GU3HUECKOM TEOpHUH, posii (HyHIaMEHTAIBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpPUH, JUISI OINHUCAHUS CCTCCTBEHHO-HAYYHBIX SBICHHH W
IIPOIIECCOB).

CucteMHO-eSITeNHPHOCTHBIN TOJXO0/ B Kypce (DU3MKH peanusyeTcsi mpexiie
BCEr0O 3a CUET OpraHu3allM SKCIEPUMEHTAbHOW AESATEIbHOCTH OOYyYaroluXcs.
Jlns  GazoBoro ypoBHSI Kypca (U3UMKM — OTO HCIOJIb30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX JOKCICPUMEHTOB U J1ab0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke 0ObEIUHEHBI B OOIIMN CHUCOK YUYCHUYECKHX
MpaKTUYECKUX padoT. BrimeneHne B ykazaHHOM TEepedHe J1aOOpaTOPHBIX padoT,
NPOBOJUMBIX JUIS KOHTPOJS H  OICHKH, OCYIIECTBISICTCS  YYaCTHHUKAMHU
00pa3oBaTEIBLHOIO TMpollecca MCXOAsl U3 OCOOCHHOCTEW TIUIAHUPOBAHUS W
ocHameHus kaOuHera Qusmku. IIpm dsToM  oOecreunBaeTCs  OBJAJCHUC
OOyJaroIMMUCS yYMEHUSMU TPOBOJUTH KOCBEHHBIC HM3MEPEHHS, HMCCIEIOBAHUS
3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH K TIOCTAHOBKY OIBITOB TIO TPOBEPKE
IIPEIJIOKCHHBIX THITOTE3.

Bonbioe BHUMaHWE YAENACTCS PCEIICHUI0 PACYETHBIX M KaYeCTBEHHBIX
3amad. [Ipu 3TOM U1 pacd€THRIX 3a7a4 MPHOPUTETOM SIBJISIFOTCS 3a7a4H C SIBHO
3aIaHHON (M3UYECKON MOJIENBIO, TTO3BOJISIFOIINE MPUMEHSTh H3yUYE€HHbBIE 3aKOHBI 1



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjena Kypca, TaK U UHTErpupys 3HaHUSA W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
o0ObsCHEHHE TMpoTeKaHus (U3MYECKUX SBJICHUM W TPOLIECCOB B OKpY’Kalolen
KU3HU, TpeOyronue BbhIOOpa (U3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO k MarepuaibHO-
TEXHHUYECKOMY OOecreueHno y4eOHOro mporecca 0a30BBII YpPOBEHb Kypca
(bU3UKK Ha YpOBHE CpeTHEro 00IIero o0pa3oBaHusl IOHKEH U3y4aThCs B YCIOBUSIX
NpeIMETHOrO0 KaOuHeTa (M3MKU WIM B YCIOBUSAX HHTETPUPOBAHHOrO KaOWHETa
MPEeIMETOB ECTECTBEHHO-HAYYHOTo IHKIa. B kaOuHeTe (PU3MKH MOIDKHO OBITH
HEO00X0oJIMMOe J1abopaTopHOE O0OOpYAOBaHUE /IS BBIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPAKTHUECKUX padOT U JEMOHCTPAIIMOHHOE
obopyoBaHue.

JleMOHCTpallMOHHOE  000pyAoBaHHE (OpMHpYETCS B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
MEPEYUCICHHBIX B TMporpaMMe Mo (u3MKe KIIOUEBbIX JEMOHCTpAIUil AJis
WCCIICIOBAHMUSI  M3YYaeMbIX SBJICHMA ©  TPOIECCOB, OMIMPUYECKHX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 000pyAOBaHHME ISl YUYEHWYECKUX MPAKTHUUECKUX padoT
(GopMupyeTcss B BHJIE TEMaTUUYECKHMX KOMILJIEKTOB M O0ECIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydaromuxcsi. TemMaTH4ecCKHe KOMIUIEKTbI
1a0opaTopHOrO 000PY/IOBaHUSL JAOJKHBI OBITh TIOCTPOCHBI Ha KOMIUJIEKCHOM
WCIIOJIb30BaHNN AHAJIOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMM LIETISIMUA U3YYEHUS! (PUBHKHU B 00IIEM 00pa30BaHUM SIBIISFOTCSL:

e (opMupOBaHHE HUHTEpeca M CTPEMJICHUS OOYyYarolIMXCi K HAYyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaJbHBIX U TBOPYECKUX
CITOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHKE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PECHHUS KaK pe3ysibTara H3YYCHHs
OCHOB CTPOCHHSI MaTepUH U (PyHTAMEHTaTbHBIX 3aKOHOB (PH3UKU;

e (dopMupoBaHHE YMEHUU OOBSICHATH SIBJICHUS C HCIOJIb30BAaHUEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTeIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (U3UKU A Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrkeHne STUX Lele 0OecTeunBaeTCsl pelieHHeM CIeAyIoNuX 3a/1a4 B

npoliecce U3y4eHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:



npuoOpeTeHrue  CUCTeMbl  3HaHUM 00  oOmmMX  (PU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUsIX, BKJIFOYAsI MEXaHUKY,
MOJIEKYJISIPHYIO  (DU3HMKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY W
3JIEMEHTHI aCTPO(PU3HKHY;

(GopMUpOBaHHE YMEHUH TPUMEHATh TEOPETUUYECKUE 3HAHMUS  JJIA
OOBsICHEHUsSI (PU3MYECKUX SBICHMA B MNpPUPOJAE U U1 NPUHATUSA
MMPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOMW KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS Pa3IMYHbIX 3aJad C SBHO 3aJaHHOU
¢uznyeckoil Mozenblo, 3ajay, MOAPa3yMEBAIOIIMX CAMOCTOSITEIBHOE
co3ianue (U3NYECKON MOJEIH, aleKBaTHON YCIOBHSIM 3a/1a4U;
NOHMMaHUE (PU3MYECKUX OCHOB W NPHUHIMIIOB JEHCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIMSAHUA HA OKPYKAKOLIYIO
cpeny;

OBJIAZICHUE METOAAMHU CaMOCTOSTEIBHOIO IUIAHUPOBAHUA U IPOBEACHUSA
(¢u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a W HHTEPHpPETaluu HH(pOpMaIUH,
ONPEIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JJaHHE€ YCIIOBUM JJI PA3BUTUS YMEHHM IPOEKTHO-HUCCIIEIOBATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanust otBoautcs 136 gacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme Mo (U3MKE INEpeueHb JabopaTOPHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb [EJaeT BBHIOOP
pOBENCHUST JTA0OPATOPHBIX PabOT M OMBITOB C YYETOM WMHAUBHUIYaTbHBIX
0COOEHHOCTEN 00yUarOIMXCS.

COAEPKXAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o mpupoae. HayuHble MeTONBI MO3HAaHHUS OKPYkKAIOUIETO

MHUDA.

Ponp o3kcnmepumeHTa W TeopuM B MpOLECCE IO3HAHUS IPHUPOJBI.

OKCNepUMEHT B (PU3HKE.

MopnenupoBanue (pu3MYecKux SBJICHUA M TpolieccoB. HayuHble TMMOTE3BI.
duznyeckre 3aKOHbl U TEOpPUHU. ['paHUIbl TPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
[IpuHIMI COOTBETCTBUA.

Pons m Mecto ¢usuku B (HOpMHPOBAHUM COBPEMEHHON HAy4YHOW KapTHUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHajoroBsle M LUQPPOBbIE U3MEPUTENIbHbIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKHU.



Pa3nen 2. MexaHuka

Tema 1. Kunemamuxa

Mexannueckoe nBHXKeHUE. OTHOCUTEIBHOCTh MEXaHMYECKOTO JBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHE MaTepHaIbHOW TOYKH, UX MPOEKIMHW Ha OCH CHUCTEMbI KOOpJIMHAT.
CrnoxeHue nepeMeIeHrui 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSMONHMHEHHOE nBrokeHue. [ paduku
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U [EepEeMEIICHus
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBoOoHOE MajieHue. Y CKOpeHUue CBOOOIHOTO MaJICHHUSI.

KpuBonnHeitHoe  nBWXKeHUE. JIBUKEHHE  MATEpUAIIBHOW TOYKHA IO
OKPYHOCTH C MOCTOSIHHOM MO MOAYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIUHEHAS
ckopocTh. [lepuoa u yactora obpaiienusi. [{[eHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD,
JIBW)KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE TIEpEaadn.

Jlemoncmpayuu

Mogenb cuCTEMBI OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTUK
JBUKEHUS.

[IpeobpazoBaHue IBHKEHUM C UCTIOIBb30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBuxkeHUs Tena, OPOIIEHHOTO IOJ| yrjoM K TOPU3OHTY U
TOPU30HTAILHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hanpasnenue ckopocTH pu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMKEHMS C LIEJIBIO ONPENEICHUs] MTHOBEHHOMN
CKOPOCTH.

HccenenoBanre COOTHOILIECHHST MEXAY IMYTSAMH, NPOMACHHBIMU TEIOM 3a
NOCJIENOBATENBHBIE PAaBHBIE MPOMEXKYTKA BpPEMEHM TIPU PaBHOYCKOPEHHOM
JNBW)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU XKUIKOCTH.

W3ydeHnue ABMKEHUS Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuka

IIpyHimn  otHocutTensHOocTH  l'aymmmes.  IlepBeil 3axkoH  HeroTona.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoii 3akoH HbroToHa
JUIsl MaT€pUaIbHOM TOUKHU. TpeTui 3akoH HproToOHA 111 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsbkectn. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buapl Tpenus (mokosi, ckoiabxeHus, kauenusi). Cuna tpeHus. Cyxoe



Tperue. Cuna TpeHusl CKOIRKEHUS U cuiia Tperus mokos. KosddumumenT tpenus.
Cuita conpoTUBIICHUS IPU IBUKEHUU TEJIa B AKUJKOCTH WIIN Ta3e.

[TocTynarensHOE U BpallaTeIbHOE ABMKEHUE A0COIIOTHO TBEPAOTO TENA.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpaumieHus. llmedo cumbl. YcnoBud
paBHOBECUSA TBEPAOTO TEIIA.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHUE: MOAIINITHUKH,
JNBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nuepuum.

CpaBHEHHE Macc B3aUMOAECHCTBYIOIINX TEJl.

Bropoii 3akoH HproToHa.

N3mepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT 1e(hOpMALIHH.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABbEME U T1a/ICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

VYcnoBust paBHOBECHUS TBEPOTO Tena. Buabsl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3yuyenue aBumxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pa3siie, OT uX JAedopManuu.

HccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEjla, HMEIOMIETO OCh
BpAaILICHHUS.

Tema 3. 3aKonbl coXpaneHus 6 MexaHuke

NMnynbse MaTepualibHOW TOYKU (Tena), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HMMITYJIbCa TeNd. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaGoTa cumbl. MOIIIHOCTE CHITBI.

Kunernueckass »Heprus MarepuaibHOM TOYKUA. Teopema 00 HW3MEHEHUU
KWHETUYECKON SHEPTHM.

[TorennumanbHas SHEprusl. [TorenmanbHas SHEprus YIpyTo
nedopMUpoBaHHOW  TIpykuHBI.  [loTeHUManbHas  SHEprus  Tejda  BOJIM3HU
MOBEPXHOCTH 3EMJIH.

[loreHuuanbHple W HENOTECHUUAIbHBIE  CHJIBIL. CBs3b  paboTHI
HENOTEHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAaHMYECKOW SHEPTHUM CHUCTEMBI TEI.
3aKOH COXpAaHEHHUS MEXAHUUYECKOW SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: BOAOMET, KONED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.



[lepexo MOTEHIIMATBLHON SHEPTUH B KHHETHYECKYIO U 00paTHO.

Yyenuueckuii oxcnepumenm, 1abopamopmsie pabomul

N3yyenue abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO JIBYX OAMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBSI3U pabOThI CUJIbI C U3BMEHEHHEM MEXaHWYECKOM SHEPIHH
TeJa Ha MPUMEpPE PACTIKEHUSI PE3MHOBOIO KIyTa.

Paznen 3. MogiekyasipHasi pu3uka u TepMOAUHAMHUKA

Tema 1. Ocnoevl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHM U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe naBmwxenue. Hudpdysus. Xapakrep ABMKEHUS U
B3aMMOJECHUCTBUSA YACTUIl BemlecTBa. MoAEnu CTPOEHHS Ta30B, JKHAKOCTEN U
TBEPABIX TEA U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsbl Mmosiekyn. Konmuectso BemecTsa. [loctossHHass ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ n3mepenue. Illkama temmnepartyp
Lenbcus.

Mopens  upeanbHOro rasa. (OCHOBHOE  YpaBHEHHME  MOJIEKYJSIPHO-
KMHETUYECKOM TEOpUM HJCATbHOTO raza. AOCOIIOTHAs TeMIieparypa Kak mepa
CpedHEN KWHETHYECKON SHEpPruy TEIUIOBOTO JBWXKEHUA dvacTull rasza. I[llkama
temrepatyp KenbBuHa. ['a30Bble 3akoHBI. YpaBHeHHe MenpaeneeBa—KianerpoHa.
3akoH [lamprona. M3omponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BelecTBa. ['paduueckoe MpeACTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpONCTBA H NPAKTHUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE JIUCKPETHOE CTPOCHHME BellecTBa, doTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHCHUM.

OmneiTel 0 AUGGY3UU KUIKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMOJICUCTBHSL.

Mogens, WILTIOCTPUPYIOIIas TPUPOTY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUSI MACAIBHOIO rasa,
M30IPOIECCHI.

Vuenuuecxuii sxcnepumenm, 1abopamopuvle pabonvl

Onpenenenne Macchl BO3yXxa B KJIACCHOM KOMHAT€ HAa OCHOBE U3MEpPEHUU
00bEMa KOMHATHI, JAaBJICHUS M TEMIIEpaTyphl BO3AyXa B HEM.

HccnenoBanrie 3aBUCUMOCTH MEK/Ty ITapaMeTPaMu COCTOSTHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocrosvl mepmoouHamuKu



Tepm onnHamuyeckas cucrema. BHyTpeHHAs 3HEPrUs TEPMOAMHAMUYECKOU
CUCTEMBI U cIocO0bI €€ n3MeHeHus. KonnuecTBo TemioTel U padota. BHyTpeHHsIs
DHEPrus  OJHOATOMHOIO  HWJACAIBHOrO  rasa. Buael  Termuonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYECHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KosmmuecTBo TEmoTel npu Terionepeaaye.

[Tonsitue 06 anumabatHoMm mpouecce. llepBblii 3aKOH TEPMOJUHAMHKH.
[IpumeHeHne NEepBOro 3aKOHAa TEPMOJMHAMUKM K H3ompoueccaMm. ['paduueckas
UHTepIpeTanus paboThl rasa.

Bropoit 3akoH TepmoauHamuku. HeoOpaTuMoCTh HpPOLECCOB B IPHUPOJIE.

TeroBele  MamuHbl.  [IpuHOMNBL  ACHCTBUSA — TEILIOBBIX — MAIIMH.
[IpeoOpazoBanusi »HEpPruM B TEIUIOBBIX MamnHax. KoadduumeHt mnone3noro
nevictBusi TerioBod MamuHbl. [lukn KapHo u ero ko3d@puiuueHT mnoJie3HOTO
AeNCTBUSL. DKOJIOTHYECKUE MPOOIEMBbI TEIIOAHEPTETUKH.



TexHu4eckue YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUraTeib
BHYTPEHHETO CrOpaHusi, ObITOBOU XOJIOAMIbHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEpPruy Teja MpU COBEPIICHUHU pPaOOTHI: BBUIET
npoOku u3 OYTBUIKM TOJ JIEWCTBHEM CKAaTOro BO3[yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

N3MeHeHne BHYTpEHHEH 3HEprun (TeMIIepaTyphbl) Tea Mpu TEIionepeaaye.

OnpiT 1O anuabaTHOMYy pacIIMPEeHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYyTPEHHETO CTOPAHMsI, PEAKTUBHOTO
JBUTATEIIS.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3mepeHne ynenbHON TEeII0EMKOCTH.

Tema 3. Aepezammusie cocmoanusn eewiecmea. Dazosvie nepexoonl

[TapooOpazoBanue u KoHjeHcanud. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUIIEHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopHbie Tena. AHA30TPONHS CBOMCTB
kpuctaimioB. Kuakue kpuctaiibl. CoBpeMmeHHble Marepuaibl. [lnaBienune u
KpucTayu3anus. Y aelbHas TerioTa rmiasienus. Cyonumarus.

YpaBHeHUE TEMIOBOTO OalaHca.

TexHuyeckue yCTpPOMCTBA W NPAKTUUECKOE MPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJTYUYEHUSI COBPEMEHHBIX MAaTEpPUAJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noHM>KEHHOM JIaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBaHus U IJIABJIEHUS KPUCTAIUNIMYECKOTO BEIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

N3mepeHre OTHOCUTENIBHOM BIAXKHOCTH BO3/IyXa.

Pa3zpnes 4. DieKTpOAMHAMHUKA
Tema 1. Inekmpocmamuxa
OJNIeKTpu3alMs TeN. OJNEKTpUYECKUM 3apsa. JlBa BHIa SIEKTPUYECKHUX
3apAnoB. IIpOBOJHWKM, OUANEKTPUKA W MOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsijaa.
B3aumopaeiictBue 3aps10B. 3akoH KyioHa. To4eUHBI AIEKTPUUECKUI 3apsil.
Onextpuyeckoe mnoje. Hanpsok€HHOCTh anekTpudeckoro mnods. IIpuHnmn



CYNEPIIO3ULHNM DJICKTPUUECKUX ToJieH. JIMHUM HanpspKEHHOCTH AJIEKTPUYECKOTO
OJIS.

PaGora cumm  snekrpoctatmdeckoro  moisa.  I[lorenmuman.  PasHocTh
MoTeHUHAIOB. [IpOBOMHUMKM W JUANEKTPUKU B  BJIEKTPOCTATHYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh IIOCKOTO KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJEHCATOPA.

TexHuyeckue yCTpoHWCTBA M NPAKTHUUYECKOE NPHUMEHEHHE: HSIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUUECKas 3alllUuTa, 3a3eMJICHUE DIIEKTPONpPUOOPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO U MPUHLIMI JEUCTBUS DJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpOBOIHUKH B BIIEKTPOCTATUUECKOM I1OJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B IIEKTPOCTATUIECKOM ITOJIE.

3aBUCHMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcCaTopa OT IUIOWIAIn
IJIACTUH, PACCTOSIHUSA MEXKAY HUMHU U TUIEKTPUIECKOU IPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiii 31exkmpuueckuit mox. Toku 6 paznuunvix cpeoax

DONEeKTpUYECKUd TOK. YCIOBUS CYLIECTBOBAHMS DJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSTHHBIN TOK.

Hanpsixenue. 3akon Oma 111 ydacTka Lenmu.

OJIEKTPUYECKOE CONPOTUBJIECHUE. YIENbHOE CONPOTHBICHHUE BELIECTBA.
[TocnenoBarenbHOE, TapaIEIbHOE, CMEIIAHHOE COCIUHEHNE ITPOBOJHUKOB.

PabGotra oamektpuyeckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBIXKYIIAA CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHMKA TOKA.
3akoH OMa 15t TOJIHOM (3aMKHYTOM) 2yieKTpudeckoi 1enu. KopoTkoe 3aMblkaHue.

DJIEKTpOHHAsA  MOPOBOJAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DnexkTpudecKuii TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomyrmpoBOTHUKMY. CoOcTBeHHast " MpUMECHast MIPOBOAUMOCTD
moTynpoBoiHUKOB. CBoiicTBa p—N-niepexoaa. [1oaynpoBoHUKOBBIE IPUOOPHI.

DONeKTpUYecKuii TOK B pacTBOpax M  paciuiaBaX  3JIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS] JUCCOLMALIMS. DIEKTPOIIU3.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSITENbHBIN
paspsaa. Monunus. [1nazma.

TexHudecknue yCTpOWCTBA W IPAKTUYECKOE NPUMEHEHHE. aMIIEPMETD,



BOJITMETP, PEOCTaT, MCTOYHUKH TOKA, OJJIEKTpPOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN O,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, TAIbBAaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKa U HapsSHKEHUS.

3aBUCHUMOCTh CONPOTUBIICHHS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA TN TTONIEPEYHOTO CEUYEHHUS M MaTepuaa.

CMeniaHHOE COeIMHEHUE TPOBOTHUKOB.

[IpsmMoe w3MepeHue JSIeKTpOoABMKYIIEeH cuibl. KopoTkoe 3amblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBIICHHS] METAJIIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

W ckpoBoii pa3psi ¥ IpOBOAUMOCTb BO3AYXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopisie pabomul

N3y4yeHne CMEIIaHHOIO COEIMHEHNSI PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYILIEH CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
COINPOTHBIICHUSI.

HaOmronenue snekrposusa.

MesknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 10 kjacce oCyliecTBIsSETCS C
Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, rumnoresa, (Qpuanyeckas BEIUYMHA, 3aKOH,
TeopHsl, HaOIMIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHWe CUCTEMbl ypaBHEHUU, JWHEWHas (QyHKIHS,
napabosna, rurnepoosia, ux rpaguku ¥ CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEIUIOOOMEH KUBBIX OPraHM3MOB (BUIbI TEILIONEpeNayH, TEIJIOBOE PAaBHOBECHE),
AIEKTPUUYECKUE SBJICHUS B )KUBOUW MPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs MAacca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEJ, KUIAKOCTEU WU

ra3oB, JJIEKTPHUYECKHUE CBOMCTBA METAIUIOB, AJIEKTPOJMTHYECKAsl AUCCOLMAIUS,
raJibBaHUKA.

l'eocpagpus: B1axXHOCTh BO3yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonozus: npeodOpa3oBaHHUE ABMKEHUN C HCIOJIB30BAHMEM MEXAaHU3MOB,
yu4€T TpeHUs B TEXHHUKE, MOJUIMITHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYyrHe), JBUrateilb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOW XOJIOAWJIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU



MOJIyYEHUS] COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE€ HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAas 3allluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArPEBATEIbHBIE npuOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajIbBaHUKA.

11 KJIACC

Pasnes 4. DyieKTpOAMHAMHUKA

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKYUSA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mone. Bektop MarHuTHOM wuHAyKUuMH. [IpuHOMN cynepno3uuuu
MarHUTHBIX MoJiek. JIMHMU MarHUuTHOM WHAYKIWU. KapTuHa JMHUM MarHUTHOU
WHIYKIHWH NOJIS IOCTOSIHHBIX MAarHUTOB.

MarautHOoe TI0JI€ TPOBOJHMKA C TOKOM. KapTuHa JMHMH WHIYKUWAH
MArHUTHOTO TOJSl JIMHHOTO MPSIMOTO IMPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHMKA, KaTYyIIKU ¢ TOKOM. OnbIT OpcTena. BzanmoielicTBue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOAYyJIb U HAITPABJIICHHUE.

Cuna Jlopenua, €€ MOIyJb U HallpaBJeHUE. [BUKEHUE 3apSAKEHHON YACTUILIBI
B OJIHOPOJIHOM MarHuTHOM mosie. PaboTa cuiiel Jlopenua.

SlBneHue DNEKTpOMAarHUTHOW MWHAYKOMHA. [lOTOK BEKTOpa MArHUTHOU
UHIYKUUHU. OJEKTPOJBIXKYINAA CUla HWHAYKUMH. 3aKOH 3JIEKTPOMAarHUTHOMU
nHaykuuu Papanes.

BuxpeBoe nsnexktpuueckoe Imoje. ODICKTPOABWKYINAS CHia HWHAYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKLUHMH. OJIEKTPOJABIKYIIAs  CHia
CaMOUHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudecknue yCTpOMCTBA W MPAKTUYECKOEC MPUMEHEHUE: TOCTOSHHbBIC
MAarHdThl, BJIEKTPOMATHUTHI, SJIEKTPOJBUIaTENIb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTULl, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE PTIEKTPOHHOIO IMyYKa MAarHUTHBIM TTOJIEM.
JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISI.
B3aumopelicTBre IBYX MMPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cubl JIopeHIIa Ha MOHBI AJIEKTPOIIUTA.
SIBeHME SIIEKTPOMAarHUTHON UHTYKIMH.

ITpaBuno Jlenua.



3aBUCUMOCTD 3JIEKTPOJIBIIKYIIEH CHUJIBI UHAYKIMU OT CKOPOCTH U3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIUH.

Yuenuueckuu sxcnepumenm, nabopamophvie pabomoi

N3yyeHne MarHuTHOTO TOJISI KATYIIKHU C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

Pa3nen 5. Kosie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble Kojiebanus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJICOaHMS.
[Mapmonnyeckue konebanus. [lepuoa, yactora, amrummryaa u (aza KoseOaHUU.
[IpyXuHHBIA MasATHUK. MaremMaTUYeCKUN MAasTHUK. YPaBHEHHUE TapMOHUYECKHUX
koJsiebanuii. [IpeBpaliieHre 3HEPTUM MPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoJieOaHUS B
UJCATBbHOM KOJICOATeIbHOM KOHTYpE. AHAJIOTUS MEXKIYy MEXaHHUYECKUMU U
ANIEKTPOMATrHUTHBIMU KoliebanusiMu. @Dopmyna TomcoHa. 3akoH coOXpaHEHUs
SHEPTUHU B UJICATLHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBiienre o 3aryxarolux KoJjieOaHusiX. BeIHYK/I€HHbIE MEXaHUYECKUE
kosiebanusi. Pezonanc. BeiHyX1€HHbIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHUHYCOMJAIBbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
NEPEMEHHOIO0 TOKa. AMIUIMTYJHOE€ W JEWCTBYIOIEEC 3HAYEHUE CHJIBI TOKA U
HaIPsIKEHUSI.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPeOICHUE IEKTPUUECKON
SHEPrur. DKOJIOTMUECKHE PUCKH MPU MPOU3BOACTBE 3eKTposHepruu. KymbpTypa
MCIIOJIb30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HHU.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHCHHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU DJIEKTPOIIEpeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoJieOATEIbHOW CUCTEMbI (MIPYKUHHBIN WIIH
MaTeMaTUYECKUIl MASTHHK).

Habmronenue 3aTyxarommx KouieoaHmii.

HccnenoBaHue CBOMCTB BEIHYXACHHBIX KOJICOaHMIA.

HaGmronenue pezoHanca.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpu MOCHENOBATENLHOM COEIMHEHMHM PpE3UCTOpa, KaTyLIKU
MHJIYKTUBHOCTH U KOHAEHCATOpa.

Monenb JIMHUM IEKTPONEpEIayH.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomoi

HccnenoBaHue 3aBUCUMOCTH MEPUOJAa MabIX KOJIEOAHUM Ipy3a HA HUTH OT



JUTMHBI HUTH U MAacChl Tpy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENH W3 IOCIEA0BATEIBHO
COEAMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHUmMHble 60JIHbl

Mexanuueckue BOJHBI, ycioBUs pacnpoctpaneHus. llepuoa. CxopocTb
pacrpocTpaHeHus U JUyIMHA BoJIHBL. [lomepeuHble W  MOPOJOJIbHBIE BOJHBI.
Nurepdepenius u auppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3Byka. ['poMkocTh 3Byka. Breicota ToHa. TemOp 3Byka.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3TyYECHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexkrpomarautHoit BoiHe. CBoCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MpeJIOMIICHUE, Toysipu3anus, Tudpaxuus,
unrepdepeniusa. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J1€KTPOMarHUTHBIX BOJH. [IprMeHEHUEe 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMTBI paIUOCBSI3U U TEJIEBUACHUA. Pagnonokamusi.

DJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEeIbI.

TexHuyecknue yCTpPOMCTBA M TMPAKTUYECKOE TMPUMEHEHHUE: MY3bIKAIbHBIC
WHCTPYMEHTBI, YJIbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE M MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacIpOCTPAHEHHUE MOTIEPEYHBIX U TTPOJIOJIHHBIX BOJH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MPeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue unrepdepeHiuu u q1udpakiiny MEXaHUIeCKUX BOJTH.

3BYKOBOW pE30HAHC.

HaOmnronenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILUTUTYAOU M
4acTOTOM KOJeOaHUIA.

HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
MpeIOMIICHUE, MTOSpU3anus, Tudpakius, UHTephepeHITUs.

Tema 3. Onmuka

['eomerpuueckas onruka. IIpsMonnHENWHOE pPacHpOCTpaHEHUE CBETa B
omHOpoaHOM cpene. JIyu cBera. ToueyHbli HICTOUHUK CBETA.

OTtpaxkenne cBera. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne nm3oOpaxkeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN TTOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbld yroja IOJIHOTO
BHYTPEHHETO OTPaKEHHUS.

Jucnepcus ceeta. CiioxHBIN cocTaB 6emoro ceeta. [ser.

Cobuparonie U pacceuBaromue JuH3bl. ToHkas suH3a. DokycHoe
paccTosiHMe W ONTHUYECKas cuijia TOHKOWM JuH3bL. [locTpoeHune u3oOpakeHuil B
coOupamIuX U pacceuBaromux JuH3ax. Dopmyna TOHKOW JHUH3BL. YBETUYEHHUE,
JTaBaeMoe JMH3O0M.



[Ipenenbl TPUMEHUMOCTH T€OMETPUUYECKOUN ONTHKHU.

BonnoBass ontmka. HWurtepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcaoBusi HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTep(hepeHIIMOHHON
KapTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UICTOUYHUKOB.

Hudpakuust cBera. [udpaknmonHas peméTka. YCIOBHE HAOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipuzanus cera.

TexHuyeckue yCTpPOMCTBAa M TMPAKTUUECKOE TMPUMEHEHUE: OYKH, Jyla,
doToamnmapar, NPOEKIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TU(PpaKIUOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMOnMHEITHOE pacCIpOCTPAHEHUE, OTPAXKEHUE U MPEITOMIICHHE CBETa.
OnTtuyeckue npruOOpsI.

[TonmHOE BHYTpeHHEE oTpaxeHue. Mozenb CBEeTOBOAA.

HccnenoBanue CBOMCTB N300paKEHUH B JIMH3AX.

Mopenu MUKpOCKoIa, TeJIECKOna.

HabGmronenue unrepdepeHiinu cpera.

HaOnronenune nudpakiyuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyueHue creKTpa ¢ MOMOIILIO TPU3MBI.

[Tony4yenue crekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanrie CBOMCTB M300pakeHUM B JIMH3AX.

HaGnronenue nucnepcuu cBera.

Pa3znen 6. OcCHOBBI ClIEIIUAJIBHOM TEOPUU OTHOCUTEIHHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIIELIMAJIBHOW TEOPUHM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHU U COKpallCHUE
JUTAHBI.

DHeprus U UMITYJIbC PESITABUCTCKON YaCTHIIBIL.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
TTOKOSI.

Pasznen 7. KBantoBas ¢pusuka
Tema 1. Inemenmot K6aAHM 080U ONMUKU
®dotonbl. ®opmyna [lnanka cBs3u sHEprun PoTOHA C €ro YacTOTON. DHEPTHUs
U UMIyJibC (POTOHA.



OtkpeiTre u uccnenoBanue Goroaddexra. Onwitel A. I'. CToneroBa. 3akOHBI
dotorddexra. YpaBuenue DuHmTeitHa st dpoTodpdexra. «KpacHas rpaHunar
dboTtoaddekra.

JlaBrienne cBera. OnbiThl I1. H. JIeGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHU4YeCKne YyCTPOWCTBA M MPAKTHYECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEYHAsi 6aTapes, CBETOAUO/I.

Jlemoncmpayuu

®o103(h(DHEKT Ha yCTAHOBKE C IIMHKOBOW TUTACTHHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (oToddhdeKTa.

CBeToanos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pe3epdopaa mo paccesHUIO 0 -4acTHIL.
[Inanerapuas mogmens aroma. lloctynatel bopa. M3nydeHwe W MOTJIOILIEHHE
(GOTOHOB mMpU mMepexojie aToMa C OJHOTO YPOBHSI SHEPrHUM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IA.

BousiHoBBIE cBoMcTBa yacTull. Bonnsl ae bpoina. KopnyckynsspHO-BOJTHOBOMH
Iy aJli3M.

CHnoHTaHHOE U BBIHYKJACHHOE U3TyUCHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJbHbIN
aHau3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue IIMHBI BOJHBI J1a3€pa.

Hab6mronenune nuHeHvaThIX CIEKTPOB U3ITYUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HabGmro1eHre TMHeHYaToro CreKTpa.

Tema 3. Amomnoe s0po

DKCHEPUMEHTHI, JTOKa3bIBAOIIME CIIOXKHOCTh CTpOoeHUsA sapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmenenwio  cocraBa
paavoakTUBHOrO u3nydeHusa. CpoiictBa anb(a-, Oera-, TraMMa-U3ITyYEHUS.
Biusinue paiioakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA U HeWTpoHa. HykinonHas moxens siapa IelizenOepra—
NBanenko. 3apsn sapa. MaccoBoe umncio sjapa. M30Torsbl.

Anbda-pacniaz. ONEKTPOHHBIH W TO3UTPOHHBIM OerTa-pacmaa. ['amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBs3W HYKJIOHOB B szipe. SAaepubie cuibl. JleexT maccer sapa.

SlnepHple peakuuu. /leneHrue u CUHTE3 AI€ep.

SAnepuwiii peakrop. TepmosinepHbii cuHTe3. [IpobiieMbl M NEpPCHEKTUBHI
AIEPHON SHEPrETUKH. DKOJIOTHUYECKUE aCTIEKThI IAEPHON SHEPTETUKHU.



OnemeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTop1 HAOTIOACHUS U PETHCTPAIH SJIEMEHTAPHBIX YacTHII.

®dynaameHTanpHble B3auMoecTBus. EAMHCTBO u3ndeckoit KapTHHBI MHpA.

TexHuyeckue yCTpoHWCTBa U IIPAKTUYECKOE IIPUMEHEHHUE: JTO3UMETP, Kamepa
BuiibcoHa, siiepHblil peakTop, arToMHas boMoa.

Jlemoncmpayuu

CuéTYrK MOHM3UPYIOIIHUX YaCTHLL.

Yuenuueckuu sxcnepumenm, 1abopamopnsvie pabomoi

HccnenoBanne TpekoB 9acTHIl (1T0 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMUM U ACTPOPU3UKHU

DOtanbl pa3BUTHUS aCTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMMUM.

Bupa 3BénHoro nHeba. Co3Be3ausi, spKkue 3BE3MBI, IUIAHETHI, UX BHIMMOE
JIBIDKEHUE.

ConHeyHas cucTema.

Connne. ComHeuHass akTHMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE3/71bI, X OCHOBHBIC XapaKTEPUCTUKU. J[MarpamMma «CHEKTpajJbHBIM KjIacc —
CBETUMOCTBY». 3BE3NBI TJIABHOM ITOCJICIOBATEILHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JJIsl 3BE3]l IJIaBHOM MOCEI0BaTeIbHOCTU. BHYyTpeHHee cTpoeHue

3BE311. COBpEMEHHBIE MPEICTABIECHUS O MPOUCXOXKAEHUU U 3Boronnu CosHIa U
3BE3/. DTanbl )KU3HU 3BE3I.

Mneunsiit Ilyte — Hama [Nanaktuka. Ilonoxkenne u nBuxenue CosHOA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. UEpHBIE ABIPHI B SApaX
TJIAKTHK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa606sa. Pazoeranue rajgakTuk.
Teopus bonbmoro B3peiBa. PennkroBoe nznydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Yyenuueckue nabnrooenus

HaOmronenus: HeBOOPYKEHHBIM TJIa30M C HCMOJb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN AJI ONpeesieHUs] TOJI0KEHUSI HEOECHBIX 00BbEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1isd CEeBEpHOro MOIYIIApUs U IPKUE 3BE3/BI.

Hab6mtonenus B reneckon JIynsl, ninanet, Maeunoro [TyTu.

O6o0maronee NOBTOPEHUE

Ponr ¢Qusuku u acTpoHOMHHU B DIKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOHM cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3MKU
¥ aCTPOHOMHH B COBPEMEHHOM Hay4HOW KapTHHE MUpPA, POJIb PU3NUECKON TeOpUn
B (GOpMUPOBAHMU TPEACTABICHUNH O (PU3MUECKOW KapTUHE MHpaA, MECTO
(du3nuecKkoil KapTUHBI MHpPa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
NPEACTABICHUN O IPUPO/IE.

Me:xnpeaMeTHbIE CBS3U



Nzyuenne xypca gusuku 0a3oBoro ypoBHsa B 11 kjacce ocymiecTBisieTcs ¢
YY4ETOM COACPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d € KypCaMH MaTeMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadru U TEXHOJIOTUH.

Meorxcnpeomemnvie nonsimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHUE, HAY4YHBIA (akT, TumoTe3a, (u3nyecKas BEIUYMHA, 3aKOH,
Teopus, HaOIIOCHHE, YIKCIIEPUMEHT, MOJICTTUPOBAHIE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMBbl YpPaBHEHUW, TPUTOHOMETPUYECKUE
(YHKIIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOKJIECTBO, BEKTOPBl M MX IPOEKIMU HAa OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB,
MPOM3BOJHBIC DBJEMEHTAPHBIX (DYHKIMN, MPHU3HAKKA MOAOOHS TpPEYTrOJIbHHUKOB,
OTpeIeJICHHUE TUIOMAIU TIIOCKUX (Uryp u o0bEMa Tel.

bBuonocus: snektpuyeckue SIBIEHHUA B KMBOW HpUpOJE, KoJeOaTeabHbIE
JBIKEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SBJICHUS B )KMBOW MPUPOJE, NEHCTBHE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAILIMYECKAsE CTPYKTYpa TBEPABIX
T€d, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PpEIIETKH, CHEKTPaIbHBIN
aHaJIN3.

l'eoepaghusi:  MarHuTHBIC TIONMIOCA 3€MJIM, 3aJICKM MArHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, ITPEACKAa3aHUE 3EMIICTPSICSHUIM.

Texnonocusa: JNWHWUW DBIEKTpPOIEpeday, TEHEepaTop IMEPEMEHHOIO TOKa,
AJIEKTPOJIBUTaTENIb, MHAYKIMOHHAA I€4b, pajaap, PaaudoONpUEMHUK, TEIEBU3O0P,
anTteHHa, tenedon, CBU-medyb, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAs ONTHKA,
CoJIHEYHas OaTapes.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBLHIET'O OBPA3OBAHUA

OcBoenue yudeOHOro mpeamera «®Pu3nka» Ha YPOBHE CpPEIHEro OOIIETo
oOpa3oBanusi (6a30BbIil YPOBEHB) MOJDKHO OOECIIEUUTH JIOCTHUKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOro npeamera « Oru3ukay J0JKHBI
OTpaXXaTh TOTOBHOCTh M CIOCOOHOCTH OOYYalolMUXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAllUW, TIO3WUTHUBHBIX BHYTPEHHHX  YOEXICHHH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
ONBITA W OMbITA ACATEIBHOCTH B MPOIECCE pea3alli OCHOBHBIX HAIPaBJICHUM
BOCITUTATEJIbHOU JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCcKOro BOCTIMTAHNS:

c(hOpMUPOBAHHOCTh IPAKAAHCKON MO3UITUN 00YUaAIOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYEIOBEUECKUX  T'YMAHUCTHYECKUX U



JEMOKPaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATENBHOCTh B MHTEpPECaX I'PakIaHCKOIO
oOl1ecTBa, yuacTBOBaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3ally;

YMEHUE B3aMMOJIEHCTBOBATH C COLIMAIBHBIMUA MHCTUTYTAMHU B COOTBETCTBUH C
uX QYHKIHUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTBH K TYMAaHUTAapPHOU U BOJIOHTEPCKOM 1€ATENBHOCTH;

2) IATPHOTHYECKOTO BOCITUTAHMS:

c(OpMUPOBAHHOCTb poccuiickon IpaXk1aHCKOM UJIEHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHHSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIHTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBECHMS;

CHOCOOHOCTh OLIEHMBATh CUTYalMI0 W NPUHHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHPYSCh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM 4YHCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HAHME JUYHOTO BKJIA/Ia B IOCTPOEHUE YCTOMUMBOIO Oy IyIIErO;

4) 3cTeTHYECKOT0 BOCTIUTAHUS

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIFOUast 3CTETUKY HAy4YHOI'O TBOPYECTBA,
MPUCYLIEro (PU3NYECKOI HAYyKE;

5) Tpy/I0BOT0 BOCIIUTAHHUSI:

UHTEpEC K pa3iIu4HbIM cdepaM MpodeCcCUOHATBHOU JEATeIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oymymieit mpodeccun B peain30BbIBaTh COOCTBECHHBIC JKM3HCHHBIC TIJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JIACTH
(bU3UKH Ha IPOTSHKCHUHN BCEH JKU3HU;

6) IKOJIOrHYECKOro BOCIIUTAHUSI

c(hOPMUPOBAHHOCTh JKOJOTUYECKONW KYJIBTYPhI, OCO3HaHUE TJIOOATBHOTO
XapakTepa dKOJOTHICCKUX TIPOOIeM;

TUIAHUPOBAHUE U OCYILIECTBIICHUE IEMCTBUM B OKPYKAKOIIEH Cpelle HA OCHOBE
3HAHMS LEJIeW YCTOMYMBOIO Pa3BUTHSI YEJIIOBEYECTBA;

paclIMpeHue OINbITa ACATEILHOCTH JKOJOTMYECKOW HaIpaBJICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HAHUM N0 (PU3UKE;

7) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PU3UUYECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAay4YHOU [EATEeIbHOCTH, TOTOBHOCTh B IPOLECCE
u3ydeHus: (U3UKH  OCYIIECTBIATH  MPOSKTHYHD W HCCIIEIOBATEIIbCKYIO
JNEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI



Ilo3HaBaTe/IbHBbIE YHUBEpPCATbHBIE Y4eOHbIE eiiCTBUSA
Ba3oBble Jiornyeckue AeicTBHA:
CaMOCTOSATENIbHO  (OpMyJIHMpOBaTH W aKTyaJu3UpoOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAEHATh LEIH ACATEIbHOCTH, 33JaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHKEHUS;
BBIABJISITh  3aKOHOMEPHOCTM W MPOTUBOPEYUS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJEMBI ¢ yU4ETOM aHaM3a WMEIOIIMXCS
MAaTEPUAIIbHBIX U HEMATEPHUATBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B IEATEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLIEHUBATH PUCKH TTOCIICICTBUI JESITEIIbHOCTH;
KOOPJIMHUPOBAaTh M  BBHINOJHATH pabOTy B  YCIOBHUSAX  PEALHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciiegoBarejibcKkue AeiCTBUA.
BJIAJICTh HAYYHOUW TEPMHUHOJIOTHEHN, KJIIOUYEBBIMU TMOHATUSAMHU U METOJIaMHU
(bu3nUecKoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIEA0BATEIHCKON U IPOEKTHOMN MEATEIHHOCTH
B 00slacTu (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY MOUCKY
METOJIOB peIlIeHHUs 3a7ad (PU3MUecKOro CONepiKaHus, MPUMEHEHHIO0 Pa3IMYHbIX
METOJI0B IMO3HAHUS;

BJIQIETh BHUAAMU JEATEIBHOCTH 10 TMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTalny, NOpeoOpa3oBaHUI0O M NPUMEHEHUIO B PA3NIMYHBIX Y4EOHBIX
CUTYaIIHsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyalIM3UpPOBATH 3ajady,
BBIIBUTATh TUNOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHTHI i JI0Ka3aTelbCTBa
CBOMX YTBEpXKJICHUH, 3a7aBaTh apaMETPbl U KPUTEPUN PELLICHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE€ pELICHUS 3aJaud pe3yJbTaThl,
KPUTHYECKH OIICHUBATH UX JOCTOBEPHOCTH, MPOTHO3HPOBATH U3MEHEHHE B HOBBIX
YCITIOBHSX;

CTaBUTh M (OpPMYyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOM
JesITeIbHOCTH, B TOM YHCJI€ IPU U3YYCHUH (DU3BHUKY;

JlaBaTh OIICHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUS 10 (QU3MKE B MPAKTHUECKYIO 00JacTh
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTeil;

BBIIBUTATh HOBBIE UJIEU, TIpeIaraTh OPUTMHAIbHbBIE TIOJXOAbI U PEIICHHUS,

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

PaboTa ¢ undopmanmeii:

BJIQ/ICTh HABBIKAMH TMOJYYCHHUS WH(POPMAIUU (PU3NIECKOTO COACPIKAHUS U3

UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH TOWCK, AaHAJU3,



CUCTEeMATHU3alMI0 U WHTEPIpeTaluio WH(GOPMALUU Pa3IUYHbIX BUAOB U (HopM
Npe/ICTaBIICHHSI,

OLIEHUBATH JIOCTOBEPHOCTH MH(OPMAITUH;

UCTIONB30BaTh  CpeACTBAa  WHQPOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX
TEXHOJIOTHI B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aIlMOHHBIX
3aa4 ¢ COONIOJICHHEeM TpeOOBaHMWA DPrOHOMHUKH, TEXHUKHA O€30MacHOCTH,
TUTUEHBI, PECYpPCOCOCPEXKECHHs, TMPABOBBIX M  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (DU3MUECKOTO COJECpKaHUS B PasNUYHbIX (opmarax c
y4€TOM HazHa4YeHHs HHPOPMAIIMU U LIETICBOW ayTUTOPHH, BBIOUPAst ONTUMAIbHYIO
(dopMy mpeacTaBIeHUS U BU3yaTu3alliu.

KoMmyHnKkaTHBHBIE yHUBEPCAJIbHbIE y4eOHbIe AeiicTBUS:

OCYUIECTBJISATh OOLIEHUE HAa YPOKaxX (PU3UKHU M BO BHEYPOUHOU I€ATEIbHOCTH;

pacno3HaBaTh ~ NPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud W CMsT4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK0 TOYKY 3PEHHs C HCIIOJIIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHUM C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJOT0 WIE€HA KOJIEKTUBA;

OpUHUMATh 1[eJId  COBMECTHOM  JIeATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JEWCTBU,
pacnpenensiaTb pojaud ¢ y4€TOM MHEHHM YYaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
oO1IuMi pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSM;

npeiaraTb HOBBIE IIPOEKTHI, OLEHHBaTh UAEU C TMO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETUYECKOE IMOBEJCHUE B Pa3IUUYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE /1eiicTBUS
Camoopranuzamnus:

CaMOCTOSATEIILHO OCYIIECTBIISATh IMO3HABATCIBHYIO JCATCIBHOCTh B 00JIACTH
GU3NKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHEIC 3a]1a4H;

CaMOCTOSITENIFHO COCTAaBJIATh IUTAH PEIICHHUS PACYETHBIX M KAaY€CTBEHHBIX
3aj1a4, MJIaH BHIMOJHEHUS MPAKTUIECKOW paObOTHI ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TPETIOUTCHH;

JlaBaTh OIICHKY HOBBIM CUTYAIIHSIM;



pacmMpsATh PaMKH Y4e€OHOTO IMpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUN;

JenaTh OCO3HAHHBIA BBIOOpP, AapryMeHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 3a peleHHE;

OLICHUBATh IPUOOPETEHHBIH OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAULIMHA B 00JacTU
(U3UKH, TOCTOSHHO TOBBIMIATH CBOI 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAJIBbHBIH UHTE/UIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBHI B JIEATEIBbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISAM;

BJIAJIETh ~ HAaBBIKAMH  IIO3HABATEIBHOHW  pedeKCMH KaK  OCO3HaHUS
COBEpPIAEMBIX JCHCTBUH ¥ MBICIUTEIBHBIX TPOIIECCOB, WX PE3YJIbTaTOB U
OCHOBaHMUM;

UCTIOJIb30BaTh MPUEMBI peIeKCUn AJIsi OLIEHKU CUTYAIlMH, BEIOOpa BEPHOTO
pCIICHNUS;

YMETh OIICHWBATh PHUCKH W CBOCBPEMEHHO INPHWHHUMATH PEIICHUS IO WX
CHIKCHHUIO;

NpPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TIPH aHAIW3E pPe3yIbTaTOB
JICSATCIILHOCTH,

MPUHUMATh ceOsl, TOHMMasi CBOM HEJTOCTATKH U IOCTOMHCTBA,;

MPUHAMATh MOTHBBI M aApPryMEHTBI JPYTrdX TP aHajdu3e pe3yJbTaToB
JICSATCIILHOCTH,

MIPU3HABATh CBOE MPABO U MPABO APYTHX HA OIIUOKH.

B mporecce mocTmkeHHS JIMYHOCTHBIX PE3yJBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Imero oOpa3oBaHUS Yy OOydYarONTUXCS
COBEPIIIEHCTBYETCS AMOITMOHAIIbHBIN HUHTEJUICKT, IpEAOoJIararoIui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CITOCOOHOCTh MMOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOW dMOITMOHAIBLHON CepHl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpETYyJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CITOCOOHOCTh aIalTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHECHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHECH MOTHBAIMH, BKIFOUAOIICH CTPEMJICHUE K JTOCTYDKCHHIO IEIH |
yCrexy, ONTUMHU3M, WHUIMATHBHOCTHh, YMCHHE JEHCTBOBATh HCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATIFHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWHM OOIICHUS, CIIOCOOHOCTh K
COYYBCTBHIO M COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPANBATh OTHOIIEHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.



HPEIMETHBIE PE3YJIbTATBI

K koniy oOyuenuss B 10 kijacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh Yy 0OYyYaIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MeCTO (pU3MKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHUH, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBl TMPUMEHEHHS H3YyYEHHBIX (U3MUECKUX MOJICNCH:
MarepuaibHas TOUYKa, MHEpLUHAJIbHAsA CUCTEMA OTCUYETA, a0COJIFOTHO TBEPIOE TEJIO,
UJCAIBHBIN a3, MOJEIN CTPOCHMSI I'a30B, KUIAKOCTEH U TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUH 3apsil IPU PEIIEHNN (PU3NYECKUX 3a/1a4;

pacno3HaBath (U3UYECKUE SIBIICHUS (TIPOLIECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB MEXAaHHMKH, MOJEKYISIPHO-KMHETHUYECKON TEOPUM CTPOCHHUs BELIECTBA U

JNEKTPOAUHAMUKU:  PAaBHOMEPHOE M PAaBHOYCKOPEHHOE  IPSAMOJIMHEUHOE
IBUKEHHE, CBOOOJHOE MaJeHUE Tel, JBUKEHHE IO OKPYKHOCTHU, HHEPILMS,
B3auMozeicTeue tein, Aupdys3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHUE KUAKOCTEN
Y TBEPJBIX TE€J, U3MEHEHHE 00bEMA TEN MPU HarpeBaHUU (OXJIAXKICHHUH ), TEIJIOBOE
PaBHOBECHE, WCIIAPEHHME, KOHACHCALMs, IUIABJICHWE, KPUCTAJUIN3ALUs, KUIICHHE,
BJI&KHOCTH BO3/1yXa, ITOBBIIIEHUE IABJICHUS Ira3a MPU €r0 HATPEBAHUU B 3aKPBITOM
cocyle, CBfA3b MEXAy [apamerpaMyd COCTOSHHMS Tasa B H30Ipolieccax,
JJIEKTpU3ALM TEJl, B3aUMOJEHCTBUE 3apsJI0B;

OIKCHIBATh MEXAHWYECKOE JBUKEHHE, HUCIONb3Yysd (PU3NUYECKHE BEIUYUHBL:
KOOpAMHATa, IyTh, IEPEMEIIECHHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, CHIa,
HMMITYJIbC T€JIa, KHHETUYECKasl dHEPrus, MOTCHIHAIbHAS JSHEPIUsl, MEXaHUYECKas
paboTa, MexaHW4YecKass MOIINHOCTb; MpPH OINWCAHWU MPaBUIBHO TPAKTOBAThH
(u3NYECKUl CMBICT HCHOJIb3YEMBIX BEJIMYMH, HUX OOO3HAUEHUS U EIUHUIIb,
HaxXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUUYMHY C APYTUMHU
BEJINYMHAMU;

ONMCBHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEI W TEIUIOBBIE SIBJICHMUS,
UCTIOJIb3Ys. (PU3MYECKUE BEJIMYMHBI: JaBJICHUE ra3a, TeMmIleparypa, CpeaHss
KMHETUYECKash YHEPIUsl XaOTUYECKOIO IBMKEHUS MOJEKYJ, CpEIHEKBaAPATUYHASL
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHl, BHYTPEHHSS »Heprus, padora rasa,
KO3 (QUIIMEHT TMONEe3HOTO JAEUCTBUS TEMJIOBOTO JBHUTATelNsd; IpH ONWCAHUU
OpaBUWIBHO TPakTOBaTh (U3MUECKUH CMBICT MCHOJb3YEMbIX BEJIMYUH, HX
0003HAaUeHUs W E€AUHUIBI, HAXOIUTh (OPMYJbI, CBS3BIBAIONIME JAHHYIO
(pU3MYECKYIO BEITUUUHY C APYTHMMHU BEINYNHAM;

ONMMCHIBATh U3YUYEHHBIE FJIEKTPUUECKUE CBOMCTBA BEUIECTBA U AJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (DU3MUECKUE BEIMYMHBL AJIEKTPUUYECKUI 3aps,
ANEKTPUYECKOE TOJIE, HAPSKEHHOCTD I0JIs, IMIOTEHIUAN, Pa3HOCTh MOTEHIUAIOB;
Opy ONHMCAHUM TIPABWJIBHO TPAKTOBATh (PUBMUECKHI CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHMS] M EIUHHUIIbI; YKa3biBaThb (OPMYJIbl, CBS3bIBAIOIINE
JaHHYIO (DU3UYECKYIO BETUUYUHY C JPYTMMH BETUYMHAMU;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUYECKHE



3aKOHBI U NPUHIMIIBL: 3aKOH BcemMupHoro tarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHUYECKOW DJHEPruH, 3aKOH COXPAaHECHHs HMIIYJIbCa,
OPUHLMUI CYNEPIO3ULIHA CWJI, NPUHUUII PaBHONPABUSA HHEPLUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHHsI BELIECTBA, TIa30BBIC
3aKOHBI, CBA3b CPEIHEH KMHETUYECKON DHEPTUM TEIUIOBOTO JBUKEHHUS MOJIEKYII C
a0COJIIOTHON TeMIepaTypou, MEepBhI 3aKOH TEPMOIMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOr0 3apsfa, 3akoH KylloHa, Hpu 3TOM pas3iavyarh CIOBECHYIO
(OpMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIb,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NPUHLMUIBI JEHCTBUS  MalllWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MacHOr0 MCIOJIb30BaHUS B
[IOBCEHEBHOM JKU3HU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIENAOBAaHUIO (DU3UYECKUX SBICHUN U
IPOLIECCOB C HCIIOJIB30BAHUEM IIPSAMBIX U KOCBEHHBIX HW3MEPEHUH, IPU 3TOM
dbopmynupoBath mOpoOJeMy/3agady M TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOHpaTh YCTaHOBKY M3 MPEIJIOKEHHOTO O00pYIO0BaHUSA, MPOBOAUTH OMBIT M
(opMyIHUpPOBATH BBIBOJIBI;

OCYILIECTBIISATh NMPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3HUECKUX BEJIUYMH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHHS U HCIOIb30BaTh HU3BECTHHIE
METO/Ibl OLIEHKHU MOTPEUIHOCTEN U3MEPEHU;

UCCJENOBATh  3aBUCHUMOCTH  MEXIAy  (U3MYECKUMHU  BEJIIMYMHAMU  C
HCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUH, MpPU ATOM KOHCTPYHPOBATH YCTAHOBKY,
(uKcHpOoBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B
BUIe Tabnuil U TpaduKoOB, AeNaTh BBIBOBI IO pe3yJibTaTaM HCCIEIOBAHNUS;

co0JroaTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCICTOBAHUI B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIEeOBATEIbCKOM W IMPOEKTHOU
JESATEIbHOCTH C MCHOJB30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOIO
o0opyI0BaHuUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3HUECKOW MOJENbIO,
UCTIOJIb3Ysl (PM3MUECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIn3a YCJIOBHS 3a/1auu
BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HeoOXoauMBbIe s €€ pelIeHHs, MPOBOJIUTH Pacu€Tbl U OICHUBATh PEATbHOCTH
MOJIyYE€HHOTO 3HAUYCHHUS (PU3NUECKON BEIIMYUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpPO Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3uYecKue BICHUS;

MCII0JIb30BATh Opyd  pelleHud  Y4eOHBIX  33Ja4y  COBPEMEHHbBIE
uHGOPMAIIMOHHBIE TEXHOJIOTUY JJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TIPEICTABJICHUS y4eOHOU U HAYYHO-TIOMYJISIPHOM MH(OpMAIMK, TOTy4YEeHHOMN U3

Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIyYaeMyto HH(OPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIa/1a POCCUICKUX U 3apyOEkKHBIX YUEHBIX-(PU3UKOB B

pa3BUTHE HAayKH, OOBSICHEHUE TPOLECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE



TEXHUKHU U TEXHOJIOTUH;

WCITOJIB30BaTh TEOPETHUYECKUE 3HAHUSA MO (U3UKE B MOBCEIHEBHOW >KH3HU
ISt o0ecreyeHus: 0€30MacHOCTH MpU OOpalllEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHUS 370POBbS U COOJIOJEHUS HOPM HKOJIOTHYECKOTO
MOBEAECHHUS B OKPYXKAIOLIEH CpEJIE;

paboTath B TIpYIIE C BBIIOJHEHUEM pPAa3JIMYHBIX COLMAIBHBIX PpOJEH,
IUIAHUPOBaTh PabOTy TPYNIbl, PALMOHAIBHO pacCHpelesTh OO0sM3aHHOCTH U
IUTAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJICKBaTHO OLICHWBATh
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTPUBAEMOM IPOOJIEMBI.

K xoHimy oOyuenus B 11 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh Yy O0OYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3MKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHUHBI MHpA, B PA3BUTHH COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B TNPAKTUYECKOW NEATENBHOCTH JIOJEU, LEIOCTHOCTh U €IUHCTBO
(pu3nYeCcKOi KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl TMPUMEHEHHMS] M3YyYEHHBIX (PU3MUECKUX MOAeNei:
TOYEYHBIA JJIEKTPUUECKUM 3apsAJl, JIyd CBETA, TOUCUHBI UCTOYHUK CBETA, S/ICPHA
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOrO s]ipa MpU pPEIIeHUU (PU3NUYECKUX
3aj1ady;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMHUKU U KBAHTOBOM (DM3HKH: 3JEKTpUUYECKask MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMUMHMYECKOE, MAarHUTHOE NEUCTBUSA TOKA, B3aUMOJACHCTBHE
MAarHATOB, OJJIEKTPOMAarHWTHas WHAYKLOMS, JEHCTBUE MArHUTHOTO IIOJS HA
OPOBOJHUK C TOKOM M JIBWXKYIIMHCS 3apsi, 3JEKTPOMarHUTHbIE KojeOaHus u
BOJIHBI, MPSIMOJIMHEMHOE pPACHPOCTPAHEHUE CBETA, OTPAXKEHHUE, IPEIOMIICHUE,
uHTephepeHus, audpakuus U TNOJSpU3ALMs  CBEeTa, JAUCHEPCHUsS CBETA,
dboTornekTpuueckuit 3Phext (hoTorddhexT), cBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aromMa BOJIOPOJA, €CTECTBEHHAs W HMCKYCCTBEHHAs
PaAMOaKTUBHOCTH;

ONKCHIBATh W3YYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MArHUTHbBIE,
ONTHYECKHE,  JJIEKTPUYECKYIO  IPOBOJUMOCTh  Pa3IUYHBIX  Cpel) |
ANIEKTPOMATHUTHBIE SABJICHUS (IIPOLIECCHI), HCIONb3Ys (PU3NYECKUE BEITUUYUHBIL:
JNEKTPUYECKUM 3apsill, CWJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHHE, JIIEKTPUUYECKOE
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABIDKYIIAsl cujla, paboTa TOKa,
WHAYKUUS MarHUTHOIO MOJs, cuia Amrepa, cuia JIopeHla, WHIYKTHBHOCTb
KATYLIKH, SHEPrus AJIEKTPUYECKOT0 M MATrHUTHOTO IOJEH, MEPUOJI M YacTOTa
KojeOaHuii B KoyseOaTeIbHOM KOHTYpe, 3apsiil M CHiIa ToKa B IIpolecce
FapMOHHYECKHUX JJIEKTPOMATHUTHBIX KoJeOaHWM, (OKyCHOE pacCcTOsSHUE H
ONTUYECKasi CHUjla JIMH3bI, NPU OINHCAHWU TMPABUIBHO TPAKTOBATH (PUIUUECKHUIA
CMBICI MCIOJb3YEMbIX BEJIWYMH, WX OOO3HAUYEHUS W €AMHMIBI, YKa3bIBaTh
(opMyJibl, CBA3BIBAIOIIME JIaHHYI0 (PU3NYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYUHAMU;



OIMMCBIBATbL M3YYCHHBIC KBAHTOBBIC ABJICHUA UW IIPOHCCCHI, MCIIOJIb3Ys
(1)I/IBI/I‘IGCKI/IC BCIIMYUHBI: CKOPOCTH JJICKTPOMAIHUTHBLIX BOJIH, IJIMHA BOJIHBI H

4acToTa CBETA, SHEPTUsl U UMITYJIbC (POTOHA, MEPUOJI TOJIypacaia, SHEPTHs CBSA3U
aTOMHBIX SIJIEp, NPU OINMCAHUU TPABWIBHO TPaKTOBAaTh (PUIUYECKUM CMBICIT
WCIIOJIB3YEMbIX BEJIMYMH, MX OOO3HAYCHUS W CAWHMIIBI, YKa3bIBaTh (OPMYIIBI,
CBS3BIBAIONIUE JIAaHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYWHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUNHBL;

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHUS, UCTOIB3YS (HU3UUECKUE
3aKOHBI U MPUHLMNBL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEILHOIO U MAapaIeIbHOTO
COCIMHEHUA NPOBOAHUKOB, 3aKOH JlKoyms—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHJIYKIINH, 3aKOH MPSAMOJMHEHMHOTO PaclpOCTpaHEHHUs CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHHS CBETa, ypaBHEHHE ODWHIITEHHa s (hoTodPdeKra,
3aKOH COXPAaHEHUs SHEPruH, 3aKOH COXPAHEHUSI MMIIYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUs MacCOBOr0 4HWclia, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpu 3TOM pa3iinyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHUE U YCIOBUS (TpaHUIlbl, 00JacTH)
IPUMEHUMOCTH;

ONPENIENATh HANIPABICHHE BEKTOPA MHIAYKIIMM MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHua;

CTPOUTh U OIHMCHIBaTh H300paKECHHE, CO3/I1aBAEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JINH301;

BBITIOIHATh AKCHEPUMEHTHI 10 MCCIEAOBAHUIO (PU3MUECKUX SIBJICHUU U
IPOILIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHHI: NpPU 3TOM
dbopmynupoBarh TpobiieMy/3agady HM = THIOTE3y YYeOHOro SKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEMJIOAKEHHOIO0 OOOPYIOBaHUS, MPOBOAUTH OIBIT U
bopMyIUpPOBaThH BHIBOJIHI;

OCYILECTBJISITH MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpAaTh ONTUMAJIBHBIA CIMOCOO W3MEPEHUS U WCIOJIb30BAaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH  (PUBMYECKHUX BEJIMYUH C HCIOJIb30BaHUEM
OpSMBIX U3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MYECKUX BEIWYUH B BHUJIC TAOJIMI] U
rpaduKoB, AeNaTh BHIBOBI IO pe3yIbTaTaM UCCIICIOBAHHS;

cOOJII0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HCCICIOBAaHUN B
paMKax y4eOHOTrO OKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U TMPOCKTHOM
NEATEeIbHOCTU C HUCIIOJIb30BaHUEM H3MEPUTENIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
o0opyI0BaHuUs;

pemarh pacu€THhIE 3a7a4dl C SBHO 3aJlaHHON (DU3UYECKON MOJEIbIO,
UCIIONB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAIM3a YCIOBUS 3a1a9U
BbIOMpATh (U3UYECKYIO MOJIENb, BBIACHATh (PU3NUYECKHE BEIWYUHBI U (HOPMYIIbI,

HCO6XOI[I/IMBI€ JJIs1 eé peUICHUA, IMPOBOIAUTH paCQéTbI U OLCHHMBATb PCaJIbHOCTH
IMOJIYYCHHOT'O 3HAUCHUA (1)I/IBI/I‘{CCKOI\/II BCJIIMYNHBI,



penaTh Ka4eCTBEHHbIE 3aJa4X: BBICTPAUBATh JIOTUYECKH HENIPOTUBOPEUUBYIO
LENOYKY PACCYXKACHUN C OINOPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(uznyeckue sIBICHUS;

UCIIOJIb30BaTh Opd  peHIeHMd  Y4eOHBIX  337ady  COBPEMEHHBIC
uHGOPMAIIMOHHBIE TEXHOJIOTUH JJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
U TIPEJICTABJICHUS y4eOHOU U HAYYHO-TIOMYJISIPHOM HH(pOpMAIHK, TOTy4YEeHHOU 13

Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJTU3UPOBATH MOJIy4aeMyt0 HHPOPMAIHIO;

OOBSICHATh NPUHLMIBl JEHCTBUA MAallMH, HOPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3jinyaTh YCIOBHUS MX O€30MaCHOrO MCIOJIb30BAHUS B MOBCETHEBHOM
KU3HY;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(PUZHUKOB B
pa3BUTHE HAyKHd, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpA, B pPa3BUTHUE
TEXHHUKHU Y TEXHOJIOTUI;

UCITI0JIb30BaTh TEOPETHUUYECKUE 3HAHUSA MO (U3UKE B MOBCEIHEBHOW >KU3HU
i obecrieyeHus: 6€30MacCHOCTU MPU OO0paILIEHUH C MPUOOpPaMH U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsI COXPAaHEHUS 3/I0pPOBbS U COOJIIOJIEHUS HOPM SKOJOTHYECKOIO
MOBEAECHUS B OKPYKAIOIIEH CpEE;

paboTarb B TIpYININE C BBIIOJIHEHUEM PpAa3JIMYHBIX COLUAIBHBIX PpOJEH,
IUIAaHUPOBaTh pPabOTy TpyHNbl, PALHUOHAIBHO PpaCHpelNeisaTh OO0S3aHHOCTH U
IJIAHUPOBATH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBAaTHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE PacCMaTpUBAEMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHuUe pa3/iesioB U TeM uudpoBbie
Ne i/ P Konrtpoasubie | IIpakrunuyeckue (ubp )
NMPOrpamMMbI Bcero o0pa3zoBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JbI HAYUYHOI'O TIO3HAHUS
bubnnorexa [JOK
1.1 ®u3rKa U METOAbl HAYYHOT'O TO3HAHUS 2 htts://m.edsoo.ru/7FA1bF72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmotexka I1IOK
21 Kimemaritia > https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoteka I[IOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro mo pasneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOU 9 1 bubnuoteka [IOK
' TEOpHHU https://m.edso0.ru/7f41bf72
but6mmoreka [JOK
2 1 1
3 OCHOBBI TEPMOZIMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 bubmuotexa [LIOK
' Da30BLIE MEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro mo pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
41 MEKTPOCTATHIA 10 https://m.eds00.ru/7f41bf72
ITocTtosHHBIN 35IEKTpUYECKHUH TOK. TOKH B bubnnoreka [IOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Kontpoasnbie | Ilpakrndeckue (witcpp )
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOAUHAMMUKA
11 MarnuTHO€ noJie. DINeKTpOMarHuTHas 11 1 3 bubnmoreka [IOK
' WHIYKIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4yecKHe 1 JJIEKTPOMarHUTHhIE 9 1 bubnnorexa [IOK
' KoNeOaHus https://m.edso0.ru/7f41c97c¢
29 MexaHU4YecKHe 1 JJIEKTPOMarHUTHhIE 5 1 bubnnoreka [IOK
' BOJTHBI https://m.edso0.ru/7f41c97¢
bu6mmoteka I[IOK
2. 1
3 Onruica 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEITUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cieIUATLHON TEOPUN bubnmnoreka [IOK
3.1 4 1
OTHOCHTEJIbHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 4
Pazgen 4. KBAHTOBASI ®U3UKA
. but6mmoreka [JOK
4.1 DJIeMEHThI KBAHTOBOM ONTHKH 6 httos://m.edsoo.ru/7fA1c97¢
4.2 Crtpoenue aroma 4 but6mmoreka [JOK
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4.3

ATtoMHOe sApo

bubnnorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMEHTbI ACTPOHOMUH U aCTPOPU3UKHU 7 E;Iri?;fgzeciizﬁaffﬂcg?c
Hroro no pazaeny 7
Paznen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o06mmatroniee MOBTOPSHHE 4 ]sgri?;;;?dizfr?/l?(fﬂcgh
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU TPOI'PAMMBI

10 KIIACC

Kon
NMpoBEPAIEMOro
pe3yiabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM NPOrpaMMbI CpeIHero 001ero o0pa3oBanusi

10.1

JleMoHCTpHpOBaTh Ha TpUMepax poidb H MECTO (UMUK B
dbopMUPOBaHUN COBPEMEHHOW HAy4HOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOIN TEXHUKHU U TEXHOJIOTHUM, B IPAKTUYECKON AESITEIbHOCTU

Jmonen

10.2

Y4UTHIBATh TPAHUIBI IPUMEHEHUS] U3YYEHHBIX (DPU3MUECKUX MOJIEICH:
MaTepuaiabHas TOYKa, WHEpLHUAIbHAs CHUCTEMa OTCu€Ta, aOCOIFOTHO
TBEPAOE TEJO, UACAIBHBIN I'a3; MOJEIN CTPOCHUS ra30B, JKUIAKOCTEH U
TBEPABIX TEJ, TOYCYHBIM SJICKTPUUECKUM 3apsl — NpPU PEIICHUH

buznyecKux 3aga4y

10.3

Pacnio3naBath ¢uznueckue sSBIEHUS (MPOLECChl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHHWKH, MOJICKYISIPHO-KHHETUICCKOW TCOPHH
CTPOCHHUS  BEIIECTBA M  JJCKTPOJUHAMHKHU: pPaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJMHEWHOE JBUKEHUE, CBOOOTHOE TMajcHHE
TeN, IOBUKEHHE IO OKPY)XHOCTH, WHEpIUsS, B3aWMOJEWUCTBHUE TE,
nuddy3usi, OpOYHOBCKOE JBMIKEHHE, CTPOCHUE JKHUIKOCTEH U
TBEPABIX  Tell, UW3MEHEHHe o00béMa Tea MpU  HarpeBaHUU
(oxJlaxJeHUu), TEIJIOBOE paBHOBECHE, HCIApEHUE, KOHACHCAIUS,
IUIaBJIGHWE, KPUCTANIM3allds, KWIIEHWE, BIAXHOCTh  BO3AYXa,
TIOBBIIIICHHUE JIABJICHUS Ta3a MMPH €ro HarpeBaHUHU B 3aKPHITOM COCYJIE,
CBs3b MEXJY TapaMeTpaMH COCTOSHHS Ta3a B H30MpOIleccax;

QJICKTpHU3alus TCII, B3aUMOJCHCTBHE 3apsa10B

10.4

OnuceiBaTh MEXaHWYECKOE JIBIKEHHE, HCHOIb3ys (u3NYecKue
BEIIMYUHBI: KOOPJAMHATA, IIYTh, NEPEMELICHUE, CKOPOCTh, YCKOpPEHHUE,
Macca Tejla, CWIA, WMIYJIbC Tella, KUHETUYeCKas DJHEprusd,
MOTEHLIMAJbHAs DJHEpPrus, MexaHudeckas paboTa, MeXaHU4yecKas
MOIIIHOCTb; TP ONMUCAHUH MPAaBUIBLHO TPAKTOBATh (PU3HUECKUN CMBICI
UCTIOJb3YEeMbIX BEJIWYMH, UX OOO3HAYEHHS M €IUHHIIBI, HAXOIUTb
(bopMyIbl, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIUYMHY C IPYTUMH

BCIIMYMHaAMH

10.5

OnuceIBaTh HU3YUCHHBIC TCIIJIOBBIC CBOMCTBA TEJI W TEIIOBBIE




ABJICHUS, UCHOJIb3yd (PU3NUECKHE BEIUYMHBL: JaBJIEHUE Tra3a,
TEMIEpAaTypa, CpeIHsAs KUHETHYeCKas DSHEpPrus  XaoTUYECKOIro
JBUKEHHUSI MOJIEKYJ, CpEIHEKBaJpaTHU4Has CKOPOCTb  MOJIEKY,
KOJIMYECTBO  TEIJIOThl, BHYTPEHHsAs  dHeprusa, pabora rasa,
KO3(Q(QULIMEHT TMO0JIE3HOr0 JEeMCTBUSA TEMJOBOIO JIBUTATENs; IPHU
ONMCAHUU IIpaBUJIBHO TpPaKTOBAaTh ¢busnueckuit CMBICT
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAU€HUs M €IMHHULbI, HaXOAWUTh
(bopMyIbl, CBA3BIBAIOIIME JAaHHYIO (PU3MUECKYIO BEJIMUUHY C APYTUMHU

BCIIMYHaAM

10.6

OnuceiBaTh M3y4EHHBIE D3JEKTPUYECKUE CBOWCTBAa BEIECTBA U
DIIEKTPUYECKUE  sABIIEHUs  (MpOILeCChl), HCHONB3ys  (hU3MUecKue
BEJINYUHBI: JNEKTPUYECKUN  3apsn, JNEKTPUYECKOE  TOJIE,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJN, pPa3HOCTh IOTEHUUANOB; IIpU
OTHMCAaHHUH MPABHIBLHO TPAKTOBATH (PU3NUECKUN CMBICI HCIIOIb3YEMbBIX
BEJIMYMH, WX OOO3HAUYEHUS U EIUHUIBI, YKa3blBaTh (POPMYIIbI,
CBS3BIBAIOIIME JIaHHYI0  (U3MYECKYI0 BEIMYMHY C  JAPYTUMH

BCIIMYMHaAMH

10.7

AHATM3UPOBATh (DU3MUYECKHUE TMPOLECChl W SBJICHHS, HCIIOJIB3Ys
¢u3nyeckue 3aKOHbl M MPUHIIMIIBL: 3aKOH BCEMUPHOTO Tsrotenus, I, 11
u I 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXAHWYECKOW DHEPIUU,
3aKOH COXPaHEHHUsI UMITYJIbCA, PUHIUIT CYNEPIIO3ULIUU CUJI, TTPUHLIMIT
paBHOMpPAaBUsS HMHEPUUATBHBIX CHCTEM  OTCYETA; MOJEKYJISAPHO-
KMHETUYECKYI0 TEOPUIO CTPOECHUS BEUIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeHel KWHETHUYECKOM HSHEpPruy TEIUIOBOTO JBMIKEHHUS MOJIEKYI C
a0CONIOTHOW TeMMepaTypoil, MepBblii 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpaHEHHUs JJNEKTPUYECKOTO 3apsana, 3akoH KyioHa; npu 3TOM
pasznuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE

BbIpaXEHHE U yCIOBHS (TPAHULIBI, 00JIACTH ) TPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC NPHHIIUIBI JACHCTBUS MAaIWH, MPUOOPOB U
TEXHUYECKHX YyCTPOMCTB; pa3nuyarh YCIOBHS WX 0€30MacHOro

HCIIOJIb30BaHUA B HOBCG)IHGBHOﬁ KHU3HU

10.9

BEBIOTHATE SKCIIEPUMEHTHI TI0 HCCIIE0BAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C MCMOJIB30BAHUEM IPSAMBIX U KOCBEHHBIX U3MEPEHU; NTpU
sToM (dopmyaupoBaTh MpobiaeMy (3amady) W THUIOTE3Y Y4eOHOTO
DKCIIEPUMEHTa,  coOMpaTh  yCTaHOBKY W3  MPEAJIOKESHHOTO

000pyI0BaHusl, MPOBOJUTH OMBIT U (OPMYITUPOBATH BHIBOBI

10.10

OC}’H.[GCTBJIHTL npAMBIC W KOCBCHHBIC HU3MCPCHUA (bH3H‘-I€CKHX

BEJIMYMH; TPU 3TOM BBIOMPATHh ONTUMAJIBHBIA CHOCOO M3MEpEHUs U




HCIIOJB30BaTh H3BECTHBIC MCTOAbI OLICHKH HOFpCHIHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccrnenoBaTh 3aBUCUMOCTH MEXNY (PU3NYCCKUMHU BEIUYUHAMH C
HCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHU; TPHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHPOBATh PE3yJIbTaThl IMOJIYYCHHONW 3aBUCHMOCTH
(GU3HYECKUX BEITUYHMH B BHJIC TaOIHIl U TPaduKOB, JeTaTh BHIBOJBI IO

pE3yiabTaTaM UCCICA0BaAHNA

10.12

Cobmoate  mpaBwiia  0e30macHOro  Tpyna TMpHd  IPOBEICHHUH
UCCIIEIOBAaHUM B  paMKax Yy4eOHOTrO SKCIepUMEHTa, Yy4eOHO-
UCCJIEIOBATENILCKOM U MPOEKTHOM MESTENIbHOCTH C HCIOJIB30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U JJa00OPaTOPHOTIO 000PYAOBaHUS

10.13

Pemate pacuérHple 3a1a4d C SIBHO 33JaHHONW (DPM3MYECKON MOJEIBIO,
UCTIONB3Ysl (pU3MUECKUe 3aKOHBl M TPUHIMIIEI, Ha OCHOBE aHaIHM3a
yCIOBMS  3aJa4d  BBIOMpaTh  (PU3MUECKYIO  MOJEIb, BBIICIATH
¢du3nyeckrue BEIMUUHBI U (OPMYIIbI, HEOOXOIUMBIE I €€ pelleHus,
IIPOBOAMTDH PACUYETHI U OLIEHUBATh PEAILHOCTh MTOJyYEHHOTO 3HAaYECHHUs

bu3nYeCcKoil BeTMYNHbBI

10.14

Pemate Ka4yC€CTBCHHBIC 3aJa4u: BBICTpanBaThb JJOIrNYCCKHU
HCIIPOTHUBOPCUUBYHO LICIIOYKY paccyncz[eHHﬁ C OHOpOﬁ Ha U3YyYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I'-ICCKI/IG SABJICHUSA

10.15

Hcnonb3oBaTe MOpU  pelICHUMM Y4eOHBIX 3aad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TIOWCKA, CTPYKTYpUpPOBaHMS,
MHTEpPIIpETallU W TPEJCTABICHUS Y4eOHOW U HAY4YHO-TIOMYJISIPHOM
UHpOpMalLKK, TMOJTYYEHHONH U3 PA3JMYHBIX UCTOYHUKOB; KPUTHUECKH

aHAJIM3UPOBATH OJTY4aeMYI0 HHPOPMALIHIO

10.16

[TpuBOANTE TMpUMEpHl BKIAJa POCCUUCKHUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE INPOLIECCOB OKPYXKAIOIIEro

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp3oBaTh TeOpeTHYeCcKHe 3HaHUS MO (U3MKE B IOBCETHEBHOM
KHU3HH 17151 o0ecrieyeHns 0€301MacHOCTH py 00paleHuy ¢ nprudopamu
U TEXHWYECKMMHU YCTpOICTBaMH, JIi COXpPaHEHHs 370pPOBb H

COOJTIOICHHST HOPM 3KOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOIICH cpesie

10.18

PaGortate B rpymnme ¢ BBIMOTHEHHEM DPA3JIMYHBIX COIMAIBHBIX POJIEH,
MJIaHUPOBATh  pabOTy  TPYNNBL,  PAMOHAIBHO  PacHpenessTh
00s13aHHOCTH W TUTAHUPOBATh JIEATEIBHOCTh B  HECTaHIAPTHBIX
CUTyalMsX, aJ€KBATHO OLEHMBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB

TPYNIbI B pelIeHne paccMaTpuBaeMoil mpoodaembl




11 KJIACC

Kon
NMPOBEPAEMOro
pe3yabTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeHero 001ero 00pa3oBanus

111

JleMoHCTpHpOBaTH Ha TIpUMEpax poidb W MeCTO (U3UKH B
(hOpMHUPOBAaHMKM COBPEMEHHON HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJOTHM, B MPAKTUYECKON ACSITEIBHOCTH

JIFO/IeH, IETIOCTHOCTD U €UHCTBO (PU3MUYECKON KapTUHBI MUpPa

11.2

Y4YUTHIBaTh TPAHUILIBI TPUMEHEHHS N3YUEHHBIX (PU3UUYECKUX MOICIICH:
TOYEYHBIN IEKTPUYECKHUN 3apsl, AAEpHas MOJEIb aTOMa, HYKJIOHHAs

MO/IENIb ATOMHOTO SIJIpa TPU pelIeHUH (PU3HUECKUX 3a/1a9

11.3

PacrosnaBate (usnyeckue siBiaeHUs (Iporecchl) U OOBACHITh MX HA
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKA M  KBAaHTOBOW  (DU3UKHU:
DIIEKTPHYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHMTHOE JNCHCTBUSL  TOKa, B3aHMOJICHCTBHE MarHuTOB,
DJICKTPOMArHUTHAs WHAYKIHS, JCHCTBUE MAarHUTHOTO TOJsS  Ha
MPOBOJAHWK C TOKOM W JBWKYIIMHCS 3apsl, SJICKTPOMArHUTHEIC
KojeOaHusT W BOJIHBI, MPSMOJIMHEHHOE pacHpoCTpaHEHUE CBETa,
OTpakeHHWe, TMpeloMieHne, uHTepdepeHIus, AUPpakuus U
MOJIIpU3alusl CBEeTa, AMCIEPCHs cBeTa, (OoTOdNIEeKTpudeckuil rdext
(potorddexr), cBeTOBOE MaBiEeHHWE, BO3HUKHOBEHWE JIMHEHYATOTO
CIeKTpa aromMa BOJOpOJA, C€CTECTBEHHas W  HMCKYCCTBEHHAs

PaanOaKTHUBHOCTDb

114

OnuceiBaTh  HW3y4YCHHBIC CBOWCTBA  BemIecTBa  (DJIEKTPUYECKHE,
MAariuTHBIC, ONTHYCCKUEC, JJICKTPHUYCCKYIO IMPOBOAMMOCTL PA3JIUYHBIX
Cpel) © DOJICKTPOMArHUTHBIE SIBIEHUS (TIPOIECCHI), HCIONbB3Ys
dbuznuecKne BENUYHMHBL:  DJCKTPUUYECKUH  3aps], CWiIa  TOKa,
DIIEKTPHUYECKOE  HANpPSHKEHHWE,  AJIEKTPHUECKOE  COMPOTHBIICHHE,
pasHocTh noTeHnuanos, DJIC, paboTa Toka, MHIYKIUS MarHUTHOTO
nons, cuia Awmmepa, cwia JlopeHia, WHIYKTHUBHOCTh KATYIIKH,
OHEPTHUA IDJICKTPUICCKOIr0 WM MArHuTHOI'O HOJ'IGI)i, nepuoa M Yacrora
KoJieOaHuil B KoJieOaTEIbHOM KOHTYpE, 3apsij U Chjla TOKa B Tpoliecce
TapMOHUYECKHIX ANIEKTPOMATHUTHBIX  KoJeOaHUH, (dhoxycHoe
paccTossHUE W ONTHUYEeCKas CHJia JMH3BI, MPU OMNUCAHUU TPABUIBLHO
TPAaKTOBaTh (PU3MYECKUI CMBICT HCIOJNB3YEMbIX BEIUYMH, WX
00O3HaueHWs] W CIWHHUIBL, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUC

JaHHYIO (PU3MYECKYIO BEJIMUUHY C IPYTUMH BeTMUUHAMU




11.5

OnuceBaTh HN3YUCHHBIC KBAHTOBBLIC SABJICHUA W IMPOLIECCHI, UCIIOJIb3Ysd
(1)I/I3I/I‘-I€CKI/IC BCJIIMYUHBI: CKOPOCTH JBJICKTPOMArHUTHBIX BOJIH, IJIMHA
BOJIHBI MW 4YaCTOTa CBCTA, OSHCPIrusd MW HMIIYJILC q)OTOHa, nepuon
nojypacmnaga, OSHEpIruss CBiA3M AaTOMHBIX AACP, IIPHU  OIIKMCaHHUKN
MMpaBUJIbHO TPAKTOBATb @HSHH@CKHP'I CMBICJI UCIIOJIb3YCMbIX BCJIMYHH,
uxX 00O3HAYeHUs U CAWMHUIBI; YKa3bIBaTb q)OpMyJIBI, CBA3BIBAOIIUC
JaHHYIO (1)I/I3I/I‘I€CKYIO BCIIMYMHY C JPYTMMU BCIIMYMHAMU, BBIYUCIIATH

3HA4YCHHC (1)PI3PI‘I€CKOI>'I BCIIMYHHBI

11.6

AHanu3upoBath (pU3MYECKHE TIPOLECCHl M  SIBJICHUS, HCIONb3Ys
¢u3nyeckue 3aKOHbI M HpUHOUOBL  3akoH OMa,  3aKOHBI
[OCJIEI0BATEIbHOTO W IapajuIeIbHOIO COECJUHEHUS IPOBOJHHUKOB,
3akoH JIxxoyns — JleHna, 3aKOH 3J1€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
IPSIMOJIMHEHHOIO pacpOCTpaHEHUS! CBETA, 3aKOHbl OTPAKEHUS CBETa,
3aKOHBl  IIPEJIOMJIEHUS  CBETA, ypaBHEHHE OUHINTEHHA Ui
¢doro3dexra, 3aKOH COXpaHEHUS HHEPIUU, 3aKOH COXPAaHEHMS
UMIIYJIbCa, 3aKOH COXPAHEHUs JJIEKTPUYECKOro 3apsja, 3aKOH
COXpaHEHMs  MacCcOoBOrO  uucia, MmocTynartel  bopa,  3akoH
palMOAaKTUBHOIO  pacmajga; HOpuU 3TOM  pPa3jIMyaTh  CIOBECHYIO
(GOopMyIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPRKEHUE U YCIIOBUS

(rpaHuIBl, 007aCTH) IPUMEHUMOCTH

11.7

OHpeI[eJ'ISITL HAallpaBJICHUC BCKTOpa HWHAYKIIMK MATHUTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JlopeHiia

11.8

CTpOI/ITL n  OINChIBATH I/1306pa)KeHI/IC, co3gaBacMo€  IMJIIOCKHUM

3€pKajOM, TOHKOW JIMH301

11.9

BBIOTHATE SKCIIEPUMEHTHI TI0 UCCIIE0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C HUCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; pr
sToM (GopMyIupoBaTh MpoOieMy (3a7ady) W THUIOTE3Y Y4eOHOTO
OKCIIEpUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIIIOKEHHOTO

000pyI0BaHusl, MPOBOJUTH OMBIT U (GOPMYIUPOBATH BHIBOBI

11.10

OcymiecTBisaTh MpsIMbIE U KOCBEHHBIE HU3MEPEHUs  (PU3MUECKUX
BEJIMYMH; TPU 3TOM BBIOMPATh ONTUMAJIBHBIA CHOCOO M3MEpPEHUs U

HCIIOJB30BaTh U3BECCTHBIC MCTOAbI OLICHKH l'IOl"peH_IHOCTCI\/'I I/ISMepeHI/II\/’I

11.11

UccnenoBath 3aBUCHMOCTH (PU3UYECKUX BEJTUYHH C HCIIOIH30BAaHUEM
OpSMBIX ~ M3MEPEHUM; TMpPU HTOM KOHCTPYHUPOBATh  YCTAHOBKY,
dbukcupoBaTh pPe3yJbTATHl MMOJYYCHHON 3aBUCHUMOCTH (PH3UIECKHIX
BEJIMYMH B BUJE TaOIHI] U TpadUKOB, JACJIaTh BHIBOJBI 110 PE3yIbTaTaM

HCCIICAOBAaHUA

11.12

CoOmomate  mpaBuia  0Oe€30mMacHOr0  TpyZa TpH  MPOBEICHUU




WCCIICIOBAaHUM B paMKax Yy4eOHOTO OKCIEPHMEHTa,  y4eOHO-
UCCIICIOBATEIILCKOW M MPOEKTHOW JICATEIILHOCTH C UCIIOJIb30BaHUEM

U3MEPUTENIBHBIX YCTPOUCTB U 1TaOOpaTOPHOTO 000PYAOBAHUS

11.13

Pemate pacuérHple 3a/auu C SBHO 3aJlaHHON (DPU3UYECKON MOJIETIBIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaIn3a
YCIIOBUSL  3a/1adydl  BBIOMpATh  (PU3UYECKYI0  MOJIENb, BBIJICISTH
bu3HYecKrue BEIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC I € pelIeHus,
MIPOBOJIUTH PACUETHI U OLICHUBATh PEATbHOCTH MOJIYYCHHOTO 3HAUYCHUS

(bU3HYECKON BETHUNHBI

11.14

Pemats Ka4CCTBCHHBIC 3aJa4n: BBICTpauBaTb JIOTHYCCKHN
HCIIPOTHUBOPCUUBYHO LICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YyYCHHBIC

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

11.15

Hcnonp3oBaTh MNpu  pelIeHUH Yy4eOHBIX 3a7ad  COBPEMEHHBIE
MHGOPMALIMOHHbIE TEXHOJOTUM JUIs IOMCKA, CTPYKTYpUPOBaHUS,
UHTEpHpeTallud M MpPEJICTaBICHUs y4yeOHOM W Hay4yHO-NOIYJIIPHOM
uH(pOpMaLlMY, TOJYyYEHHONW W3 Pa3IMYHbIX MCTOYHHUKOB; KPUTUYECKU

AHAJIM3UPOBATD IMOJTYy4aCMYHO I/IH(i)OpMaI_II/IIO

11.16

OOBSACHATh MPUHLUIBI JEMCTBUS MalIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pPa3luyaTh YCIOBHS HMX O€30MaCHOr0 MCIOJIb30BaHMS B

HOBCEIHEBHON YKU3HU

11.17

[TpuBoauTE HpUMeEpHl BKJIaJa POCCHUMCKUX U 3apyOekHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MIPOLIECCOB OKPYKAIOILIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOT I

11.18

Hcnonp30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B IOBCEAHEBHOU
JKU3HH JUTsl 0OecTieueHust 6€30MacHOCTH TIPU 00pallleHuu ¢ TprudopamMu
U TEXHWYECKHMMH YCTPOMCTBaMH, JII COXpPAaHEHUs 3I0POBbS H

CO6J'IIOIICHI/I$I HOPM 5KOJIOTHYCCKOTO MOBCACHUS B oxpymaromeﬁ cpeac

11.19

PaGotaTe B rpymme c BBIIOJHEHHEM pPa3jIMUHBIX COLHUAIBHBIX POJei,
IUIAaHUpOBaTh ~ pabOTy  TPYMNIbI,  palMOHAIbHO  pacHpeaemsTh
00s3aHHOCTH ¥ IUIAHUPOBATH JESATEIBHOCTh B HECTaHIAPTHBIX
CUTyalusiX, aJEeKBAaTHO OLICHUBATh BKJAJ KaXXIOr0 M3 YYaCTHHUKOB

TPYIIIBI B pEHICHNE pacCMaTpUBaeMON poOIeMbl




IMPOBEPAEMBIE DJEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pasneJa

Kon nposepsiemoro
3J1eMEHTa

[IpoBepsiemble 3J1eMeHTHI COIEPKAHUS

OU3NKA U METOIbI HAYYHOI'O [IO3HAHMA

11

®usznka — Hayka o npupoge. Hayunsie
METOJIbI TO3HAHUS OKpY’Karolero mupa. Pomp
JKCIEpUMEHTa M TEOpUM B  IIpolecce

MO3HAHUS IPUPOABI. DKCIEPUMEHT B (PU3UKE

1.2

MogenupoBanue (U3NYECKUX SBICHUN H
npoueccoB. Hayunsie runoressl. Guznyeckue
3aKOHBl U TEOpUH. ['paHUIbl TPUMEHHUMOCTH
¢duznyecKux 3aKOHOB. [MpunIII
coorBercTBUs. Pomb W Mecro (Qu3HKH B
dbopMupoBaHUU COBPEMEHHOM Hay4YyHOU
KapTUHBI MUpA, B MIPAKTUYECKOIN

JIESATEIbHOCTH JIFOJIEH

MEXAHUKA

#H#HParHH#KITHEMATUKA

2.1.1

Mexaan4deckoe JBWXKXCHUC. OTHOCHTENHHOCTh
MEXaHNYCCKOI'O JBHMXKCHUA. Cucrema orcuéra.

Tpaekropus

2.1

2.1.2

[Tepememnienue, ckOpocTh (CpeaHsss CKOPOCTb,
MTHOBEHHass  CKOPOCTb) M yCKOpPEHHE
MaTepualbHOM TOYKH, MX MPOEKLIMHU Ha OCU
CUCTEMBI KOOpJUHAT. Cnoxenue

MEPEMELIEHUI U CII0KEHNE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JIBIJKEHHE. I'pacpukn
3aBHCHUMOCTH KOOp/JIMHAT, CKOpPOCTH,
YCKOpEHUS, IIyTU u IepEMEILEHUS

MaTepuaIbHOU TOYKU OT BPEMEHU




2.14

CBoOoanHoe nazeHue. Y CKopeHue CBOOOIHOTO

MMaJeHUs

2.15

KpuBonuuerinoe nBrmxkenue. PaBHOMepHOE
JBIOKEHUE MaTepHallbHOU TOYKH 1o
OKPY’KHOCTU. YTIJIOBasi CKOpPOCTb, JIMHEWHAs
CKOpOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

Texnuueckue YCTpOMCTBA: CIIUJIOMETP,
JIBIDKCHHUE CHApsIOB, IIEMHBIE U pPEMEHHBIC

nepecaaiu

2.1.7

[IpakTrnueckune paboThL. H3mepenue
MTHOBEHHOMN CKOPOCTH. HccnenoBanue
COOTHOIIEHUS MEXAY MYTSIMU, NPOHIECHHBIMU
TE€JIOM 332  TIOCJENOBaTElbHBIE  PAaBHbBIC
MIPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBWKEHUHM C HAayaJlbHOM CKOPOCTHIO, PaBHOU
Hy10. M3ydeHne NIBUKEHHUS apuKa B BSI3KOU
JKUIOKOCTU.  M3ydeHue  IBWKEHUS — Tela,

6pOIJ.IeHHOFO TFOPU30OHTAIIBHO

2.2

##Part## TMHAMUKA

22.1

[TpyHIMI OTHOCHUTEIILHOCTH INanmunes.
IlepBpnii 3akoH HeroToHa. MHepumanbHbIC

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHinun cynepno3unuu

CUII

2.2.3

Bropoii 3akoH HproToHa 111 mMarepuanbHON
TOYKM B WHEPIUATHHON CHCTEME OTCuETa
(UCO). Tpernit 3akoH Herorona  mns

MaTCpHAJIbHBIX TOUCK

2.2.4

3aKOH BCEMHPHOTO TAroTeHus. CHiia TSHKECTH.

[TepBast kocMudeckas ckopocTsb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUS
CKOJIbKCHUA u culia TPCHUA ITOKO4.

Koaddumument tpenns. Cuna conpoTHUBICHUS




IIpU ABUXKCHUH TEJIA B )KUJKOCTHU UJIN ra3c

2.2.7

HOCTyrIaTeJ'IBHOC M BpamaTrCJIbHOC ABHUXKCHUC

abCOFOTHO TBEPIOTO Tela

2.2.8

MoOMEHT cuiIbl OTHOCUTENBHO OCH BPALICHUS.
IIne4o cuibl. YCa0BUS paBHOBECHs TBEPAOIO
tena B UCO

2.2.9

Texauueckne YCTpOﬁCTBaZ INOAIIUITHHUKH,

JABMIKCHUC NUCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotsl. M3ydyenue nBmxeHus
Opycka 1O HaKJIOHHOM IUIOCKOCTH MO
JeficTBUEM HecKolbKux cuil. MccnenoBaHue
3aBUCHUMOCTH CHJI YIPYTrOCTH, BO3HUKAIOLIUX
B 1eGOpMHPYEMOil TpPYKUHE H PE3NHOBOM
oOpasme, OT BeNMWYMHBI WX jAedopMaru.
HccenenoBanue ycaoBUi paBHOBECHUS TBEPIOTO

TCJa, MMCHOIICTO OChb BpalllCHUA

2.3

#i#HPar###3AKOHBI COXPAHEHU A B MEXAHUKE

NMiynbc  MarepuallbHOM  TOYKH, CHCTEMBI

23.1 MaTepUallbHbIX TOYeK. Mmmynbc cwiel u
M3MEHEHUE UMITYJIbca Tella
932 3akoH coxpaHenuss umnyiasca B HCO.
o PeakTuBHOE BIXKEHHE
2.3.3 PabGota cuisl
2.34 Mo1HOCTb CHIIBI
235 KuneTtnueckast sHeprusi MaTepHagIbHONH TOYKH.
o Teopema 0 KHHETUYECKOH SHEPTUN
[TorenumansHas sHeprus. [loTeHuunansHas
235 SHEPTUst yIpyro nehOopMHUPOBAHHON
o npyKuHbl. [loTeHIManbpHAsT DJHEprHus Tena
BOJIM3H TIOBEPXHOCTH 3eMIIH
[ToreHManbHBIE W HETIOTCHIIMAIBHBIC CHIIBL.
237 CBs3p pabOTBl HEMOTEHUUAIBHBIX CHI C

N3MCHCHHEM MEXaHUYECKOM SHCPIrun

CHUCTEMbI TECII. 3aKkoH COXpaHCHUA




MEXaHUYECKOU SHEPTUH

2.3.8 Yrpyrue u Heynpyrue CTOJTKHOBEHUS
239 TexHU4YecKue yCTpPONCTBA: IBUKEHHE PAaKeT,
o BOJIOMET, KOIIEp, IIPYKUHHBIN ITUCTOJIET
[Ipaktudeckne paboTel. M3yueHue cBs3u
2310 CKOpOCTEH Tel TMpU HEYmpyrom yaape.

HccnenoBanne  CBs3M  pabOTBI  CHJIBI  C

H3MEHCHHEM MEXaHUYCCKOM OHCPTHHU TECJIa

MOJIEKVYJISIPHAS ®U3UKA U TEPMOANHAMUKA

3.1

#HHPar###OCHOBBI MOJIEKY JIIPHO-KMHETUYECKOM TEOPUU

311

OcHOBHbIE HOJI0KEHUSI MOJICKYJISIPHO-
KUHETHYECKOU TEOPUH. BbpoyHoBckoe
newkenue. luddysus. Xapakrep ABHKCHHUS U

BSaHMOHCﬁCTBHH qaCTull BEIICCTBa

3.1.2

Mopgenu CTpoeHuss Ta30B, KUAKOCTEH U
TBEPABIX Tel U OOBSCHEHHWE  CBOMCTB

BEIIIECTBA HA OCHOBE ITUX MOJCICH

3.13

Macca wMonekyn. KommuecTBo — BemiecTsa.

[TocTostHHas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmeparypa u e

n3mepenue. [llkana remneparyp Llenscus

3.15

Mopgens  upeanpHOoro  rasa.  OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON

TCOpHUU UJCATIBHOI'O T'a3a

3.16

AOconroTHas TeMIiepaTypa Kak Mepa cpeaHen
KMHETUYECKON HPHEPTrUu TEIJIOBOTO JBHKEHUS

yactul rasza. [IIkama temneparyp KensBuna

3.1.7

VpaBuenne Knaneiippona — MeHaeneesa.

3akoH [lanpTOoHa

3.18

I'a30BBIC 3aKOHEIL. H3OHp0L[CCCBI B MACaJIbHOM
ra3€¢ ¢ NMOCTOAHHBIM KOJIHMYCCTBOM BCIICCTBA:

u30TEepMa, U30X0pa, n3odapa

3.1.9

Texnuueckue YCTPOWMCTBA: TEPMOMETD,

O6apomeTp




3.1.10

[IpakTuueckue paboTel. l3MepeHue wmacchl
BO3JlyXa B KJIaCCHOM KoMmHare. MccienoBanue
3aBUCUMOCTH MEXAY apaMeTpaMu COCTOSHHS

Pa3pEKEHHOI'O Ira3a

3.2

OCHOBbI TEPMOJIMHAMUKU

3.21

TepmonnHamuueckass cucrema. BHyTpeHHss
SHEPrusi TEPMOAMHAMHYECKOM CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHHUS

3.2.2

KonnuectBo TemioTsl u pabora. BHyTpenHss

OHCPIuAa OJJHOATOMHOI'O NACAJILHOI'O Ira3a

3.2.3

Bunapl Teronepenayu: TEIIONPOBOIHOCTD,
KOHBEKIIMSI, U3TydeHue. TernmoéMKocTh Tena.
VienpHass TeIUIOEMKOCTL BemlecTBa. Pacuér

KOJIMYCCTBA TCILJIOTHI IIPU TCILIOIICPCaAAYC

3.24

IlepBb1it 3aKk0H TepMoaAMHAMUKHU. [Ipumenenune
IIEPBOTO 3aKOHa TEPMOJUHAMUKU K
u3onpoueccaM. ['padudeckas MHTEpIpETALIUSI

paboThI raza

3.25

TeroBble mamuHbl. [IpuHOUIIBL IEelCTBUA
TerioBbIX MamuH. [IpeobGpa3oBanus sHepruu
B TemiuoBbIX MammHax. Koadpduument
nonesHoro  geiicteus  (manee —  KIIM)

termoBoit mamuHel. [{ukin Kapro u ero KI1J]

3.2.6

Bropon 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs  mporeccoB B MPHUPOJE.
Tennossie JIBUTaTENH. OKOJIOrHYeCKHe

POOJIEMBI TEIIOHEPTETUKU

3.2.7

TexHuueckne YCTpOICTBa: JIBUTaTENb
BHYTPEHHETO CTOpaHMsI, OBITOBO

XOJIOAUJIBHUK, KOHAUITUOHED

3.2.8

[TpakTuyeckue paboTsl. M3mepenue yaenbHOMA

TETUIOEMKOCTH

3.3

#HPari### Al PETATHBIE COCTOAHUS BEHIECBA. ®A30BBIE

ITEPEXO/IbI
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[TapooGpa3oBanue u koHeHcanus. Mcnapenue
u KHUIIEHHUE. VY nenbHas TEII0Ta
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATypPhI

KUIICHUS OT JaBJICHUA

3.3.2

AOcCOm0THAE U OTHOCUTEIbHAS BIIAXKHOCTH

BO31yxa. HaceleHHslii nap

3.3.3

Trépnoe TeJIO. Kpucrannnueckue u
amopbHble Tena. AHU3ZOTPONHUS  CBOWCTB
KPUCTAJUIOB. Kunkue KPUCTAJUIBL.

COBpeMCHHLIe MaTcpuajbl

3.34

IInaBneane u KpucCTaJlJIn3anus. VY nennHas

TeruioTa miasiaeHus. Cyonumanus

3.35

VYpaBHeHue TEII0BOTO Oananca

3.3.6

TexHuyecKkue yCTPOWCTBA: THUTPOMETP H
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTHH
MOJIy4YEHHUs] COBPEMEHHBIX MaTepHalioB, B TOM

YU CJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTHHU

3.3.7

IIpakTnaeckue paloThI. N3mepenne

BJIA’JKHOCTH BO31yXa

SJIEKTPOAMHAMUKA

4.1

###HParH#JIEKTPOCTATUKA

411

OnexTpuzanus Ten. DIeKTpruuecKuil 3apsaa. J(sa

BU A SJICKTPUICCKUX 3apAa0B

412

IIpoBoaHMKH, JUDIIEKTPUKH "

MOJIYIpOBOAHUKHN

413

3akoH COXPAaHCHUA SJICKTPUICCKOI'O 3apsa

414

B3anmoneiicteue 3apsaoB. 3akoH Kynona

415

DIIEKTpHUYECKOE oJie. HamnpsixénnocTts
AIIEKTPUUYECKOTO TOJISL. [TpuHnMn
CYIIEPIIO3UIIHNH. Jluann  HanpsSOKEHHOCTH

SJIICKTPHUYCCKOTO IOJIA

4.1.6

PabGora cun QJICKTPOCTATUICCKOI'O I1OJIA.

Ilorenuuan. Pa3zHocTh MOTEHIINAIOB

4.1.7

HpOBOI[HI/IKI/I U OUSJICKTPUKU B TOCTOSAHHOM




aNeKTpuYeckoM — mone.  Jlusnexkrtpuueckas

MIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konpnencarop.
418 DNEKTPOEMKOCTh  TUIOCKOTO  KOHJCHCATOPA.
OHeprus 3apsyKEHHOT0 KOHJEHCAaTopa
TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOTI,
419 AIIEKTPOMETP, DIEKTPOCTATHYECKasi 3allHTa,
o 3a3eMJIEHUE JJIEKTPONPUOOPOB, KOHAEHCATOP,
KCEPOKC, CTPYHHBIN IIPUHTED
4110 [TpakTryeckue paboTHI. N3mepenne

AIEKTPOEMKOCTH KOHICHCATOPA

4.2

HHHPart#H#ITIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHLIX CPEIAX

421

YcaoBus CYILIECTBOBAHUA IIOCTOAHHOI'O
QJICKTPHUYCCKOI'O TOKaA. Hcrtounuku Toka. Cuna

TOKa. [IOCTOAHHBINA TOK

422

Hampsoxenune. 3akon Oma Jij1s1 yyacTka 1emnu

423

ONEeKTpUYECKOE COMNPOTUBICHHUE. Y IEIbHOE

COIIPOTUBJICHUEC BCUICCTBA

424

ITocenoBarenpHOE, napauiebHOe,

CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB

4.2.5

Pabota snexkTpuueckoro Toka. 3akoH [[xoyis

— Jlenna

4.2.6

MoOIHOCTh ANEKTPUYECKOTO TOKA

4.2.7

anekTpoaBkymas cuna (gamee — IJC) u
BHYTPEHHEE COTMPOTHBIICHUE MCTOYHUKA TOKA.
3akon Owma s TOMHOW  (3aMKHYTOM)

anexkTpuyeckoil nenu. Koporkoe 3ambikanue

4.2.8

OneKkTpoHHas IIPOBOAMMOCTh TBEPBIX
METAJIJIOB.  3aBUCUMOCTb  COIIPOTUBIICHMS
METaJJIOB oT TeMIepaTyphbl.

CBepXIpoBOIUMOCTh

429

DJIeKTpUUYECKuid TOK B BakyyMme. (CBoicCTBa

AIIEKTPOHHBIX MTyYKOB




4.2.10

[TonympoBoauku. CoOCTBEHHAs M MPUMECHAs
MIPOBOJIUMOCTH TOJYIPOBOJHUKOB. CBOMCTBa

p-n nepexona. [ToaynpoBogHMKOBBIE TPUOOPHI

4211

ONEKTPUYECKHI ~ TOK B DJIEKTPOJIMUTAX.
ONEKTPOIUTHYECKAS JCCOLIMALUS.

DIEKTPOIH3

4212

DNEKTPUYECKUI TOK B rasax.
CaMOCTOATEIbHBIN M HECAMOCTOSTEIbHBIN
paspsa. PaznuuHble THUIIBI CAMOCTOSATEIHLHOTO

pazpsana. Monnus. [Inazma

4.2.13

TexHuueckue YCTPOMCTBA: aMIIepMeTp,
BOJIBTMETP,  PEOCTaT, HWCTOYHMKM  TOKa,
AJIEKTPOHArpeBaTeiIbHbIE npuodopsI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
CONPOTUBIICHHUS, BaKyyMHBII MO,
TEPMUCTOPHI u (boTope3ucTopsl,

HOJ'IyrIpOBOI[HHKOBHfI Au0o4, raJlbBaHUKa

4.2.14

IIpakTnaeckue paboThI. N3yuenne
CMEIIAaHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenne OJIC HCTOUHMKA TOKa U €ro
BHYTpEHHero conpotusieHus. Habmonenue

DIIEKTPOIIH3a

11 KJIACC

Kon Konnposepsiemoro
paszeJa 3JIeMeHTa

IIpoBepsiemble 3JIeMEHTbI COAEPKAHUSA

4

OJIEKTPOJMHAMUKA

###Par#M AT HUTHOE ITOJIE. DJIEKTPOMATI'HUTHAA MHAYKLMA

43.1

ITocTtosiHHEIE MarHuThl. B3ammonpeicTtBue

IIOCTOSSHHBIX MarHuTOB

4.3

4.3.2

MarnutHoe nmone. BekTtop MarHuTHOM
uHAyKIuu.  [lpuHOMOD — cynepro3uiuH.
Jluanm MarnutHOM wuHAYKUMKH. KapTuHa

JUHUHA ~ MArHUTHOM  MHAYKLIMH  TIOJISI




IOCTOSAHHBIX MarHuToOB

MaruuTtHoe T0Jie TMPOBOAHUKA C TOKOM.
KapTtuna nuHuil mojsg IJIMHHOTO IPSIMOTO

MMpOBOAHUMKA MW 3aMKHYTOI'O KOJIBIICBOI'O

433 MPOBOJIHUKA, KATYIIKA C TOKOM. OIBIT
Opcrena. BzaumozeiicTBue NpoBOIHUKOB €
TOKOM
4.3.4 Cuna Amriepa, e€ MOyJIb U HallpaBJICHUE
Cuna Jlopenua, e€ MOyJIb U HallpaBJICHUE.
JIBuxeHue  3apsHKEHHOM — 4YacTHIbl B
435 OJTHOPOJHOM MarHuTHoM Tmone. Paborta
cuiibl JIopeHtia
4.3.6 SIBneHune 3MeKTpPOMAarHuTHON UHIYKIUU
4.3.7 [ToTok BEeKTOpa MAarHUTHOW MHIYKIIMH
O/1C unnykuuu. 3aKOH 3JIEKTPOMArHUTHOU
438 unaykuuu Papanes
BuxpeBoe »snexktpuueckoe rmone. IJIC
WHIYKIMA B TPOBOAHHUKE, ABMXKYIIEMCS
43.9 MOCTYMATEIbHO B OJJTHOPOJHOM MarHUTHOM
nosue
43.10 [IpaBuno Jlenna
NHayKTUBHOCTB. SIBIIEHHE CAMOWHIYKIIMH.
4311
O/1C camouHAYKIUU
DHeprusi MarHUTHOTO TIOJS KATYIIKU C
4.3.12
TOKOM
4.3.13 OJEKTPOMArHUTHOE I10JIE
TexHuueckne yCTpPOMCTBA:  IOCTOSIHHBIE
MarHuThl, AJNIEKTPOMArHUTHI,
4.3.14
AJEKTPOIBUTATENbD, YCKOPUTENH
JJIEMEHTAPHBIX YaCTHI], HHTyKIIHOHHAS TICUb
[IpakTuueckue paboThI. Nzyuenue
1315 MarHUTHOTO TIOJII KaTYIIKA C TOKOM.

UccaenoBanyne  OelCTBUSA  HOCTOSHHOIO

MarHurTa Ha paMKy ¢ TokoM. VMccnenoBanue




SAIBJICHUS D1 eKTpOMaFHHTHOﬁ HUHIOYKIUA

KOJIEBAHMA 1 BOJIHBI

5.1

#HPar#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEGAHW A

5.11

Konebarenpnass  cucrema.  CBOOOIHBIE
KojeOaHusl. ['apMoHWYECKHE KoJeOaHHUs.
[lepuon, wyacrora, ammmuTyga u (asa

KoJe0auuii

5.1.2

IIpyxuHHBI MasTHUK. MareMaTu4ecKui

MassTHUK

513

YpaBHEHUE TApPMOHUYECKUX KOJCOAHMIA.
Kunemarnueckoe u JUHAMHUYECKOE

OIMCaHHE KOoje0aTeILHOro JABUKCHUA

5.14

IIpeBpamenue SHEPruu IIpH
TrapMOHHYECKHUX KOJIEOaHMSIX. CBs3b
aAMILIATYIbI KoJeOanuii UCXOIHOMI
BEJIMYMHBI C aMIUITUTYAaMH KolleOaHuii eé

CKOPOCTH M YCKOPEHHUS

5.15

Konebatenbublii  koHTyp.  CBOOOHBIE
AIIEKTPOMAarHUTHbIE KoJieOaHus B
UJICATBHOM  KoJe0aTelbHOM  KOHTYpe.
AHanmoruss MeXIy MeXaHWYeCKHMH H
AIIEKTPOMAarHUTHBIMU KOJICOAaHUSAMHU.

®opmyina Tomcona

5.1.6

3akoH COXPAaHCHUS SHEPTHUU B UACAIIBHOM

KoJIe0aTeIbHOM KOHTYpPC

5.1.7

By eHHbIE MEXaHUYeCKUe KoJeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BeHyx1eHHBIE AJIEKTPOMAarHUTHBIE

KOJICOAHUS.

518

Ilepemennsii  Tok.  CHHYCOMJIAJIBHBINA

HCpCMCHHLIf/'I TOK.

5.1.9

MomHoCTh IIEPEMEHHOI0 TOKa.
AMIIUTYIHOE M JEHCTBYIOIIEE 3HAUYEHUE

CHJIBI TOKA WU HAIIPSPKCHUSA




5.1.10

Tpancdopmarop. IIponsBoacTBo, nepegava
U NOTpeOleHUE 3JIEKTPUUYECKONH 3HEPIUH.
DKOJIOTUYECKUE PUCKHU MPU MPOU3BOJCTBE
AIEKTPUYECKOMN JHEPIuu. Kynbrypa
HCIIOJIb30BaHUs 3IEKTPOIHEPTUU B

HOBCGI[HGBHOﬁ KHU3HHU

5.1.11

TexHuyeckue YCTpOWCTBa: cericmorpad,
IICKTPHUYCCKHI 3BOHOK, JIMHUH

QJICKTpOoIiCpcaald

5.1.12

[Ipaktuyeckue pabotel. HccnenoBanme
3aBUCUMOCTH I€pHOJa MalbIX KosieOaHuil
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCCHI
rpy3a. MccnenoBanue nepeMEHHOIo TOKa B
[eNu U3 IOCJIEN0BATeNIbHO COSAMHEHHBIX

KOHACHCATOpPA, KaTYIIKH U PE3UCTOpa

5.2

#HPar#MEX AHUYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHBI

521

MexaHndeckue BOJIHBI, YCIIOBUS
pacnpoctpanenus.  I[lepuox.  CkopocThb
pactpocTpaHeHHssT W JUIMHA  BOJIHBL

HonepeqHI)Ie " IMPOAOJIbHBIC BOJTHBI

5.2.2

###Par## ntepdepenius u qudpakuus

MEXaHHUYCCKHX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. ['pOMKOCTH 3BYyKa.

BricoTa Tona. TemOp 3Byka

524

9J'ICKTpOMaFHI/ITHBIC BOJIHBI. YcnoBus
H3JIYYCHUSA SJICKTPOMAarHuTHBIX BOJIH.
Biaumnas OpHUCHTalHA BEKTOPOB E, Buvo

B BHGKTpOMaFHI/ITHOﬁ BOJIHE B BAKyyM€

525

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpa)KE€HUE, MPEIOMIICHUE, MOJISPU3ALINS,
mudpakius, uHTepdepeniusi. CKOpPOCTh

SJICKTPOMArHuTHBIX BOJIH

5.2.6

[IIxana AIEKTPOMAarHUTHBIX BOJIH.
HpI/IMeHeHI/IC QJICKTPOMAriuTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIUIIBI paguOCBs3UM U TEICBUICHUS.
Pauomokarusi. DNEKTPOMarHuTHOE

3arps3HEHNE OKPYKAIOLIEH cpelibl

5.2.8

TexHU4YecKue YCTpOMCTBAa: MY3bIKAIbHbBIE
UHCTPYMEHTBI, yIIbTPa3BYKOBast
MUArHOCTHKAa B TEXHUKE U MEAMIIMHE,
pazap,  pagUONpUEMHMK,  TEJIEBU30pP,

anTeHHa, tenedon, CBU-neun

5.3

HH#HParH#HOIITUKA

5.3.1

[IpssMonuHENHOE PACIIPOCTPAHEHUE CBETA

B OJIHOpOAHOM cpene. Jlyu cera

5.3.2

OrpaxeHue cBeTa. 3aKOHBI OTpPAKCHUS
ceera. [loctpoeHne n300paXkeHni B IIIOCKOM

3epKaiie

5.3.3

[Tpenomnenne cBera. 3aKOHBI MPEITOMIICHUS
CBeETA. AOCOJIFOTHBIN IOKa3arTeib

MMPCIOMIICHUA

534

ITonHoE BHYTpPEHHEE OTpaKCHHUE.
IIpenenbHBI Yroa MOJHOTO BHYTPEHHETO

OTpaKCHUSA

5.3.5

Hucnepcuss  cBera.  CllOXKHBI ~ cocTaB

6enoro cera. [{ger

5.3.6

CoOuparoliie ¥ pacceuBarollye JIMH3BL
Tonkasa nuH3a. DOKYCHOE pacCTOSHHE U
ONTHYECKas  CWJIa  TOHKOM  JIMH3BL
[Toctpoenue n3o00pakeHU B COOUPAIOIINX
W paccemBalommx JmH3aX. Dopmyna
TOHKOM JIMH3Bl. YBEJIHWYEHHE, JaBaeMoe

JIMH30H

5.3.7

HpCI[CJ'ILI MMPUMCHUMOCTH T COMCTpH‘-ICCKOfI

OIITHUKH

5.3.8

Wnrepdepeniss  cBera.  KorepeHtHble
UCTOYHHKH. YcnoBus HaOJIIOJeHUs
MaKCHMYyMOB U MHUHUMYMOB B

UHTEpGEPEHIIMOHHOW KapTUHE OT JIBYX




CI/IH(baSHBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmuss  cBera.  JudpakmuonHas

pemérka. YciaoBue HAOMIOICHUS TJIABHBIX

5.3.9 MaKCUMYyMOB npu MaJCHUN
MOHOXPOMAaTHYECKOTO cBeTa Ha
TU(GPAKIUOHHYIO PEIIETKY

5.3.10 [Tonstpusanus cBera

TexHudyeckue yCTpOMCTBA: OYKH, JIyIa,

doroanmapar, NPOEKUMOHHBIA amnmapar,

5.3.11 MUKPOCKOII, TEJICCKOIL, BOJIOKOHHAs
ONTHKA, nudpakImoHHAs peliéTKa,
MOJISIPOU
IIpakTrueckue paboTHL. N3mepenue

312 mokasarciisl IMPCIOMIICHUA. HccnenoBanue
5.3.1

CBOWCTB  W300paeHWd B  JIMH3AX.

Hab6nronenue nucnepcun ceta

SJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTU

I'paHuuBI TIPUMEHUMOCTH  KJIACCHUYECKOU
MEXAHHKHU. ITocrynarsl TEOpUU
6.1 OTHOCHUTEJILHOCTH: WHBAapUAHTHOCTh
MOIYJII CKOPOCTHM CB€Ta B BaKyyMe,

MIPUHITUTT OTHOCUTEILHOCTH DUHINITEHHA

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
6.2 3aMmenieHMe BPEMEHM U COKpAIlCHHE

JUIHBI

6.3 DHeprus ¥ UMITYJIbC CBOOOTHOM YaCTHUIIBI

CBs3b Macchl ¢ PHEPrueil U MUMITyJIbCOM
6.4 CBOOOJTHOW  4YacTHUIBl. OHEPrusi IMOKOA

CcBOOOHOM YaCTUIIBI

KBAHTOBAS ®U3UKA

7.1

H#i#Par###JIEMEHTBI KBAHTOBOU OIITUKH

®otonbl. PopMmyiia [lnanka cBs3u 3HEprun
711 ¢oToHa C€ ero yacroro. OHeprus u

UMITYJbC (POTOHA




7.1.2

OTtkpeiTHE U HccienoBanue Gorodddexra.

OIMBITE AT. Cromnerosa. 3aKoOHBI

doroaddexra

7.13

VYpaBHeHue OUHIITENHA VIS

doroaddekra. «Kpacnas TpaHUIa

dotorddexra

7.14

JlaBnenue cera. Onbitel [1.H. JIeGenena

7.1.5

XUMHYECKOE JIEHCTBUE CBETA

7.1.6

TexHudeckue ycTpoHcTBa: (OTOIIEMEHT,
dboToaTuuk, COJTHEYHAS Oarapes,

CBETOIUOT

7.2

CTPOEHUE ATOMA

721

Mogaens atoma ToMcoHa. OMBITEL
Pesepdopa o uccieqoBaHUIo CTPOSHUS

aToMa. HHaHCTapHaSI MOACIBb aTOMa

7.2.2

IToctynatel bopa. N3nyuenue u
HOMJIOIEHNE  (OTOHOB TIpU  HEPEXoie
aToMa C OJHOIO YpOBHSA DJHEPIMM Ha
npyroi. Bunel criektpoB. CrieKTp ypoBHEH

SHEPTUH aTOMa BOIOPOIa

7.2.3

BosiHOBBIE CBOMcTBa 4actul. BoisHbl 1€
bpoiis. KopmyckymnsipHo-BOJIHOBOM
nyanmu3M.  Judpakimus 2JIeKTpOHOB Ha

KpHuCTaJl1ax

724

CrnoHTanHOe U BBIHYXXJICHHOC H3JTYUCHHC.

YcTpoiicTBO U PUHIKIT paboTHI Jlazepa

7.2.5

TexHu4eckue yCTpOMCTBA: CIEKTPAJIBHBIN
aHayu3 (CIEKTPOCKOI), Jlazep, KBAaHTOBBIN

KOMITBIOTEP

7.2.6

[Tpaktnueckne  paborel.  Habmiomenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonsl  HAOMIOACHHUS W PETUCTPALUU

SJICMCHTAPHBIX YaCTHUI]




7.3.2

OTKpbITHE  PaaUOAKTUBHOCTH.  OTBITHI
Pesepdopna mo ompeneneHuro cocraBa
paauoakTuBHOrO wu3inydenus. CBoiicTBa
anb(da-, 6era-, raMMa-u3nydeHus. Biusiaue

PaaArOaKTUBHOCTHU HaA KUBBIC OPraHU3MbI

7.3.3

OTkppITHE  OPOTOHA U HEUTpPOHA.
Hyxnonnas moxpens siapa ['eiizenbepra —
WBanenko. 3apsan aapa. MaccoBoe 4uciio

siapa. M3otornbl

7.3.4

Anbda-pacna. DNEeKTPOHHBII "
MO3UTPOHHBIK  Oera-pacrnaj. lNamma-
U3Jy4YeHue. 3aKOH  paJuOaKTHBHOIO

paciiazia

7.3.5

BHCPFHH CBsA3HU HYKJIOHOB B sape.

Snepusie cuibl. [{edext Maccl sapa

7.3.6

ﬂ,[[epHBIC pe€aKuuu. I[eHeHI/Ie Hn CHHTC3

anep

7.3.7

SnepHslii peakTop. TepmosinepHbIit
cuHte3. IlpobmemMbl W HEpCHEKTUBBI
ANEPHOM  DHEPreTHKU.  OJKOJIOTMYECKHE

ACIICKThI HI[CpHOﬁ OHEPICTUKHU

7.3.8

DneMeHTapHbIe YaCTHULIBL. OTkpbITHE
[IO3UTPOHA. @yHIaMEHTAIIbHBIE

B3aHUMOIENCTBUSA

7.3.9

TexHuyeckne  yCTpOMCTBA:  JIO3UMETD,
kamepa BunbcoHa, snepHbIi  peakTop,

aToMHas oomOa

7.3.10

[Tpaktnueckue pabotel. MccnenoBanue

TPCKOB JaCTHI] (HO TOTOBBIM

dbotorpadusam)

OJIEMEHTBI ACTPOOU3NKHN

8.1

Bun 3Bé3nHoro nHeba. Co3Be3nusi, SpKHUe

3BE3/IbI, IJIAHETHI, UX BUAUMOE JBM)KCHUE

8.2

Comgeydass cucreMa. llmaHeTsl 3eMHOMI




IPYIIIBL. IInaHeTBI-TUTaHTEI u  ux
CIIyTHUKH, KapJIMKOBBIE IUIAHETHI. Mable

Testa COTHEYHON CHCTEMBI

8.3

Comnme, ¢otochepa wu  armocdepa.

ConHeyHas aKTUBHOCTh

8.4

Hctounuk sHeprun CosHIA U 3BE3]1

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTCPUCTUKH:
Macca, CBETUMOCTb, paauyc, TeMIeparypa,
HX B3aHMOCBS3b. Jlnarpamma
«CTIEKTPAJIbHBIA KJIacC — CBETUMOCTHY.
3BE3mpl TVIABHOM  IOCJIEIOBATEIHLHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTLY JJIA

3B&3]] IIIaBHOM MOCIICIOBATEIILHOCTH

8.6

#H#HPar###BuyTtpennee crtpoeHue 3BE3L.
CoBpeMeHHbBIE NPEeICTaBIICHUS 0
MPOUCXOXACHUA W 3Bonroruu CoNHIA H

3B€3/1. DTAaIIbI )KU3HU 3BE3]

8.7

Mneunsii  Ilyre — Hama ['anakTuka.
CnupanbHass  CcTpykTypa [ amakTukw,
pacupeneneHue 3BE€31, ra3a MW IbUIM.
[Tonoxxenne u gBuxenne ConHoa B
INanaktuke. Ilmockas u  chepuyeckas

moAcUcTeMBI I'anakTUKU

8.8

Tunnt ramakTuk. Paguoraaktmku U

KBazapel. YEpHBIE IBIPHI B AIpaxX rAIaKTHK

8.9

Bcenennas.  Pacmupenue  BeeneHHoM.
3akon XaO6ma. Pas30Oeranue rajgakTHK.
Bospact u paguyc BceneHHoll, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PennkToBoe n3itydeHnne

8.10

Macmrabnast ~ cTpykrypa  Bcenennoil.
Mertaranaktuka. Hepeménnsie mpoOiaembl

ACTPOHOMUU




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU

HUHTEPHET
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