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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOHM 00pa3oBaTelbHOW Mporpammel, npeacraBieHHbx B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpedoBanusm GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. B Hel
OIPENENAIOTCS OCHOBHBIE LIEIM HM3Y4YEHHs] (PU3UKU HAa YPOBHE CPEAHErO OOIIEro
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI [0 roj1aM 00yUEHHs;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromniem mupe. IkoabHBIN Kypc GU3HKK — CHCTEMOOOpa3yOIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  OMpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaroummxcs, B (opMUpOBaHHE YMEHUU MPUMEHSTH
HAy4YHbI METOJI MO3HAHUS MPU BBIIOJHEHUN UMHU Y4€OHBIX HCCIEA0BaHUM.

B ocHOBy kypca ¢u3WKu s ypOBHS CpeaHEro oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaThb Kak MPUHLMUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBiseTCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TOTEHIHAa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM palMOHAIBHOTO IPUPOIOTIOIb30BAHMS U SKOJIOTHUECKOI 0€30MacCHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZUYECKON TEOPUHU, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TpPaHHUIAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEr0 3a CUET OpraHU3aldUd SKCIEPUMEHTAIbHOU JAESITEIbHOCTH O00YYaroluXcsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — DOTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYCHHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
NPOBOJUMBIX JJIE KOHTPOJST M  OLIEHKH, OCYIIECTBIAETCS YyYaCTHUKaAMU
0o0pa30BaTeNpHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAHUS WU
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OOy4aronMMHUCS YMEHHUSIMU TPOBOAUTH KOCBEHHBIE M3MEPEHUs, HUCCIEeIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBJIIIOTCS 33Ja4d C SIBHO
3aJlaHHOM (PU3UYECKOI MOJIEIIbIO, MO3BOJISIIOIINE TPUMEHSATh U3yUECHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasjiena Kypca, Tak M UHTETPHUPYsS 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (U3MYECKON MOJIENU I CUTyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3HMKK Ha ypOBHE CpeHEro 00111ero o0pa3oBaHus TOJKEH U3Y4aThCs B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (U3NKE YICHHUECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SBIIGHUA ¥ MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHU.

JlabopaTopHoe 00OpynOBaHME JII YUYEHHUYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOOydJamomuxcs. TemaTHueckue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEIUICKTyIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa HW3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue npencTaBICHUNA O poNM (PUMKHU AJs Pa3BUTHUS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEIyIoMNUX 3a1ad B

npolecce u3yueHus Kypca GU3MKN Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMH 00  oO0mmx  (U3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PEILICHUM B IOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TIPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJIsI Pa3BUTHS YMEHHM MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wuzydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme MO (QU3MKE TMepedYeHb JIA0OPATOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COAEPKAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnvecKkue 3aKOHbl U TEOpPUHU. [ paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH W MepeMelICHUs
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  nBwxeHwe. [[BukeHWEe  MaTrepualibHOM TOYKHA 1O
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPAIMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagienne cKopocTy Ipu ABUKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOWIECHHS MEXAY ITyTAMH, MPOWUJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue aBuxKEHUS Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTH  ['anmunes.  IlepBeid  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectd. llepBas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (moxosi, CkonpxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUU.

[TorennumanbHas SHEprusl. [TorenumanbHas SHEPTUs yIpyro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MoTeHIIUATLHOM YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3W pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOT'O KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsl ra3oB, XUJIKOCTEU H
TBEPABIX TEN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUH HACaNbHOrO ra3za. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temriepatyp KensBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcalbHOM T'a3e C MOCTOSHHBIM KOJWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIasi IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IAaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOIUMHAMHYECKOU
CUCTEMBI U cTIOCcO0BI e€ n3meHeHus. KonmmuecTBo TemioTel U paboTa. BHyTpeHHs s
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOTO 3aKOHA TEPMOJMHAMHUKHU K u3ompoiieccam. ['padudaeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTs MmpoiieccoB B MpUpPO/IE.

TeruoBpie  mamuubl.  [IpUHOUNBI  JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBIX MamuHax. KoahdUImMeHT moiae3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruy Tejla MPH COBEPIICHUU PAOOTHI: BBLIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnpiT Mo anuabaTHOMY pacIIUPEHUI0 BO3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamnivie cocmoanus eeuyecmea. Pazoevie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmieHHbId map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

Teépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemeHHble Martepuaiibl. [lnaBienue u
KpUcTajuIM3anus. Y aejibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJTYUYEHUS! COBPEMEHHBIX MaTEpPUajoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenue npu MoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGntonenune HarpeBaHus U MIaBJICHUS! KPUCTANIMYECKOTO BEIIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHUIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IUAIEKTPUKUM M MOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKUA 3apsij.
Onextpuyeckoe nosie. Hampsoxk€HHOCTh 3yeKTpuueckoro mnojs. [IpuHuun



CYIEPIIO3ULIAN BJICKTPUUECKUX TOJIeH. JIMHUK HanpsKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KOMMPOBAJIbHBIN anmnaparT, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannsiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DONEKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 y4acTKa LEeTu.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAapALICIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsi CHjia U BHYTPEHHEE CONMPOTUBICHUME HMCTOYHUKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COINPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DIIEKTPUYECKHUM TOK B BaKkyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynmpoBOJHUKH. CoOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [omympoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSSI MPOBOAUMOCTbD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3yueHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOUYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocCyIIecTBIsIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4YHbIH (hakT, runores3a, (Qunyeckas BEIUUYHMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIUI0OOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU NIPHUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJWUJIBHUK, KOHIULIUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locrossHHBIE ~ MarHuThl.  B3auMMOAEHCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHuTHBIX MOJied. JIMHUM MarHWTHOM MHAYKUMH. KapTWHAa JUHWKA MarHUTHOU
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTylIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
WHIYKIUU. OJIEKTPOJABMXKYILAs CUla HWHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHAyKTUBHOCTb.  SIBIEGHHME CAaMOMHIYKLUWH. OJIEKTPOABMXKYILAS CHJA
CaMOWHYKLIMH.

DHeprusi MarHUTHOTO OJISI KaTYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoOHCTBA M NPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3zgea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€OaHMU.
["apmonnyeckue konebanus. [lepuon, wacrora, amrumtyaa u ¢asza KojeOaHUI.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanusi. Pezonanc. BeIHYX/IeHHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblii TOK. CHHYCOMAQJIbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
AHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BAaTEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W MPOJOJIBbHBIE BOJHBI.
HNuTtepdepenius u nudppaxiums MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aIus, nudpakims,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLMITBI PaIMOCBS3H U TeNEBUACHUA. Pannonokaus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHuyeckre yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBas AUArHOCTMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenne cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYJOH H
4acTOTOU KoJeOaHuH.



HUccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpaXEHUe,
nperoMIIeHUE, MONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETA B
omgHOpoaHOU cpene. JIyu cBera. ToueuHbI HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparome U pacceuBaroiiue JuH3bL. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U paccenBaromux JuH3ax. Gopmysia TOHKOW JUH3BI. Y BEJIMUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBeta. JudpakiuonHas pemérka. YCJIOBHE HaOII0ICHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MNPOCKIMOHHBIM amnmapaT, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
OnTHKA, TU(PpaKIMOHHAS peléTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TomHoe BHYyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune naTepdepeHIIy CBETA.

Habmronenune nudpakiuu ceera.

HabGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOUILI0 MPU3MBI.

[Tomy4yenue cexTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEHIETKH.

Habnronenue noyisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol



N3mepeHne nokasaTess MpeJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CHEIUAIbHOW TEOPUM OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIlCHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTHUS
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpru (OTOHA C €70 YACTOTOM. DHEPTHUs
Y UMITYJIbC (POTOHA.

OTtkpoiTue u ucciegopanue poroddpdexra. OnbiTel A. I'. CtosieroBa. 3aKoHBI
dbotorpdexra. YpaBuenue OunmTeitHa st Gotoddpdexra. «KpacHas rpanuiiay
dboToaddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHUYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®otor¢d(DHeKT Ha yCTaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
ILmanerapnas mopens aroma. Ilocrymarel bopa. M3nydeHue wu morsiouieHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/Ia.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsspHo-BOIHOBOM
JyaJn3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3J1yUYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOoCcTH.  OmnbiTel  Pesepdopma 1mo  ompeneneHuto  cocrasa
paaroakTUBHOTO u3iydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4YeHHUs.
Bimstnue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens sipa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.
S nepuble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnembl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siaepHblil peakTop, aToMHas boMoa.
Jlemoncmpayuu
CU€TYNK MOHU3UPYIOIINX YACTHUL.
Yuenuueckuii akcnepumenm, nabopamopmuvie padbomul
HccnenoBanre TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOoMUU. [IpuKiIaaHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE34bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIAcc —
CBETHUMOCTBY». 3BE3[bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe CTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s1 CEBEpHOIO MOyIIapys U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOW KapTHHE MHUPA, POJib (U3UUYECKON TEOPUHU
B (GOpPMHUPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHUpa, MECTO
(bu3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocymiecTBiseTcs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (pakT, TrumoTesa, (pusmyeckas BeTUUYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp B 00bEMa Tell.

buonoecusa: »nektpuueckue SBICHUS B JKMBOM MpUpPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIUYECKASI CTPYKTypa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPHUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozus: JMHUM DJIEKTPOIEpenad, IEeHEpaTop IEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS y4eOHOro npenmera «Dusuka» T0KHbBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTAll{, TO3WTHBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOIIEeCTBa, PACIIUPEHUE KU3HCHHOTO
OTbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3alliid OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTH TPAKIAHCKOM MO3UIINN 00YYAIOIIErocs KaK aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIIbHOCTh B MHTEpEcax Ipa)kIaHCKOTro
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluy;

yMEHHUE B3aUMOJICCTBOBATH C COIMATIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTIKCHHSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBECHHS,;

CIIOCOOHOCTh OIICHWBATh CUTYAaIlMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHWCJIE B
NEeSATEIbHOCTH YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAs ICTETUKY HAYYHOTO TBOPUYECTBA,
npucyuero pu3n4eckon Hayke;



5) Tpy10BOTr0 BOCIMTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuiei npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX MpodiIeM;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOLEH CpElle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEIH JEeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M NPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCIOBHUSIX  PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciiegoBarejbcKye 1eMCTBUSA.
BJIaJICTh HAyYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIHHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIaJICTh BHJIAMHU JICSITEIBHOCTH IO IIOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Y €€ PEIICHHsS, HaXOJIUTh apryMEHTBI JJIs JIOKa3aTeIhCTBA
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh ITapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIMPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIHHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
JKM3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATh ITOWCK, aHAIHU3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEp)KaHHMS B pPas3lIMYHBIX (GopmaTax C
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy NpencTaBiICHUS U BU3yaIu3aliu.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eCTBUSA:
OCYILIECTBIISATH OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacrosHaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyalliidi W  CMsr4artb
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUSI C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpPCaJbHbIE Y4eOHbIC 1CHCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JeJaTh OCO3HAHHBIA BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B AESTEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIeKCUU IJIsl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBAaTh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

MIPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTUX HA OIIHOKH.

B mporecce AOCTHKEHUS JTMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOyYarOlTUXCs
COBEPIIICHCTBYETCS AMOITMOHATbHBIN WHTEJUICKT, MIPEATOIaT AFOTIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJLHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LIEIIH U
yCrexy, ONTHMHU3M, WHUIIMATHBHOCTH, YMEHHE IEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTHUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWNW OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAOIINX CITIOCOOHOCTh BHICTPANBATh OTHOIICHHMS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiiaTh KOH(IUKTHI.

MNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOUINXCS YMEHHIH:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepuagbHas TOUKa, MHEpLUUaAIbHAs CUCTEMa OTCUYETA, a0COJIFOTHO TBEPAOE TEJO,
UJCAIBHBIN a3, MOJEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUUECKUI 3aps]l IPU PEIICHUU PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIPHO-KHUHETUYECKON TEOpUU CTPOECHMS BELIECTBA U



IEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JIBIDKEHUE, CBOOOJHOE TMajeHre TeJ, IBMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMojeicTBue Ten, nuddys3ns, OPOYHOBCKOE NBIKECHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIApEHUE, KOHACHCAIMs, IMJIaBlIEHUE, KPUCTAJUIM3alus, KUIICHHE,
BJIQYKHOCTH BO3/yXa, MMOBBIIICHHE JTABJICHHS Ta3a MPU €ro HAarPEBaHUU B 3aKPHITOM
COCyZle, CBSI3b MEXKIY IapaMeTpaMu COCTOSHUS Ta3a B  HM30IPOIECccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJa,
UMITYJIBC TeJla, KHHETHYECKash DHEPTHus, MOTCHIIMAIbHAS DHEPTUS, MEXaHUYeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONMHUCAHWW TIPABWIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEITMIMHAMU;

ONHMCHIBATh H3yYCHHBIC TEIUIOBBIE CBOWCTBA TEI W TEIJIOBBIC SIBICHHS,
UCTIONIB3ys (DM3MYECKHME BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpEeaHssa
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBUKEHUS MOJICKYJI, CpEIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSISI JHEprusi, padbora rasa,
KOA((PHUITMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENs; TIPH OIMUCAHUHU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTOJIB3YEMBIX BEIIWMYWH, WX
0o0O3HAaueHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbl, CBA3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OIMKMCHIBATHh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIEKTPUYECKOE T0JIC, HAMPSHKEHHOCTD TOJIS, MMOTEHITHAN, Pa3HOCTh MMOTEHITNAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEIIMYMH, WX OOO3HAYCHMsS] W EIWHUIIBI; YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUYMHY C APYTUMH BETUIHMHAMM,

aHATM3UPOBaTh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3YS (PU3HUCCKHEC
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUs MEXaHMYECKOW DHEPrHH, 3aKOH COXpaHEHUS WMITYJIbCa,
NPUHITUN CYTEPIIO3UIIMKA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYJISIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON PHEPrUM TEIIOBOTO ABUKEHUS MOJIEKYJ C
aOCOTIOTHOM TeMIlepaTypol, MEepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHUS
AEKTPUUECKOTO 3apsifga, 3akoH KyioHa, TpW 3TOM pa3inyaTh CIOBECHYIO
(bOpMyYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC TPUHLMUIBI JEHCTBUS  MAIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh yCJIOBHsS UX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMynupoBath mpoOieMy/3agady M TUIOTE3Y Y4eOHOTO HKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOT0 OOOpPYIOBaHUsS, MPOBOJIUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U HUCIOJIb30BaTh M3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3MYECKHMMH  BEIMYMHAMH  C
UCITOJIb30BAaHUEM TNPSAMBIX HM3MEPEHUH, NPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEIMYHH B
BU/JIE TAOJIUILI U TPpa(pUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1a00paTOPHOTO
00opy10BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIe ISl €€ pelleHus, MPOBOJUTh Pacu€Thl M OLIEHHWBATH PEaTbHOCTh
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

peunaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYECKHE IBIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBpPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
Y TIPEICTABJICHUS YYEOHONW M HAy4YHO-TIOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTyYaEMYI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalleHnH ¢ MPUOOpaMH U TEXHHUYECKUMHU
YCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIE C BBHIMOJHEHUEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
IJIAHUPOBATH JCSITEIBHOCTh B HECTAHIAAPTHBIX CUTYAIlUsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM TIPOOIEMBI.

K koniy oOyuenus B 11 kiacce mnpeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMCHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
bu3MYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECCKUX MOJICIICH:
TOYEUYHBIN SJICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJIMHAMUKHN U KBAaHTOBOW (DU3HKH: DJICKTPUUYECKAS TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJsS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsi, AJIEKTPOMArHUTHBIE KOJIeOaHUs W
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpOCTPAaHEHUE CBETa, OTPaXKE€HUE, MpeTOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYATOro CIEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAas U HCKYyCCTBEHHAas
PaOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATHUTHEIE,
ONTHYECKHE,  DJIEKTPUYCCKYIO  MPOBOAMMOCTH  Pa3IMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YS (DU3UYECKUE BEITMYMHBIL:
IEKTPUUECKUI 3apsjl, CUja TOKa, JJICKTPUUECKOE HAMPSIKEHUE, DIIEKTPUYECKOe
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIDKYIAs CHUJIa, padoTa TOKa,
WHIYKIUS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHIia, WHIYKTHBHOCTH
KaTyIIKA, SHEPTUS 3JCKTPUYCCKOTO M MAarHUTHOTO ITOJICH, TIEPHOJ M YacToTa
KojeOaHuii B KoyieOaTeTbHOM KOHTYpE, 3apsii W CWiIa ToKa B TIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU OINHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MUYCCKHMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUEHHs U EAUHMIIbI, YKa3bIBaTh
dbopMyTbl, CBS3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIUYUHY C JPYTUMHU
BEITUYMHAMU;

OMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS W TMPOIECCHI, HCIOJIB3YS
bu3nueckue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUOJI TIOJTypaciiaia, SHEPTHs CBsI3U
ATOMHBIX SI7IEp, TPU ONMUCAHWU TPABWIBHO TPAKTOBAaTh (DU3UYCCKUNA CMBICT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHHS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BeJIUYUMHAMU,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUMUNHBIL

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBICHUS, UCIIONB3Ys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATENILHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PaCIpPOCTPAHEHUS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHHa st doTodrddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4HCIa, MOCTyJathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHUE U YyCIOBUA (TpaHHIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HAMIPABIICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMriepa u cuibl JlopeHna;

CTPOMTh U OIKCHIBATh H300paXKEHHE, CO3/IaBaEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynmpoBath TpobiieMy/3agady ¢ THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OIBIT U
(bopMyIUpPOBATH BHIBO/IHI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJIENIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOI01aTh MpaBmiia 0€30MacHOTO TpyJa MPHU MPOBEIACHUN HCCICAOBAHUMN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1a0OPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITIOJNIB3YS (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHAJIM3a YCIIOBUS 3a1a9U
BEIOWPATh (PU3UYECKYI0O MOJECIb, BBIACHITh (PU3UUECKHE BEIMUUHBI U (POPMYIIHI,



HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKU HEMPOTHBOPEUUBYIO
LENOYKY pacCyX JE€HUH C ONOpOH Ha H3YUYCHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U
(buznueckue sSBICHUS,

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4eOHOW U HAay4YHO-TIOMYJISIPHOM MH(pOpMALUH, [TOJTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALIUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA WX O€30MacHOTO MCTOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJIa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Jutst o0ecrieyeHust 6€30MacCHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKaAIOIIEH Cpee;

paboTaTh B TpyNIe C BBHINOJHEHHEM PAa3JIMYHBIX COIUAIBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PAlMOHAIBHO PpACHpPEeisaTh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNUE pPacCMaTpUBaeMON IPOOIIEMBI.
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10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbnbie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypcsl
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49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 2
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 2 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
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3.1 4 1
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Hroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
IICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 2 bubnnorexa [JOK
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4.3 ATOMHOE PO

Uroro no pazgeny

15
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bubmuoreka [JOK
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Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 ngggﬁt&igﬁ};mmwc
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 Et?f;:lll//lr?:gszgrouﬁMlcQ?c
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

10.1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUPOBaHUM COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

VY4YUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUN 3apsl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacno3naBate pusnueckue siBiaeHUs (Ipolecchl) U OOBACHITh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOU Teopuun
CTPOEHHs BEIleCTBA W  JJIEKTPOJMHAMUKH: pPAaBHOMEPHOE W
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOEe JBUKEHHE, CBOOOJHOE MaJeHue
Ted, JABWXKEHHE IO OKPYXXHOCTHU, WHEpLHs, B3aUMOJCICTBUE TEI;
nuddy3usi, OpPOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKHIAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJ1aX/1IeHNHn), TEIJIOBOE paBHOBECHE, HCIApPEHHEe, KOHJIEHCalus,
[JIaBJI€HUE, KpUCTAJUIM3alMsl, KHIIEHHE, BIAXHOCTh BO3]yXa,
MOBBIIICHNE JAaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IapaMeTpaMH COCTOSIHMSI Ta3a B M30IpOLEeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAa0B

OnuceiBaTh MEXaHUYECKOE [IBIDKEHHE, WCMIONb3ys (hU3UUECKHe
BEJIMYUHBL: KOOPJIHMHATA, IIyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tella, CWJIa, WMIYJbC Tela, KHHETUYECKas DHEPIrus,
MOTEHIIMATbHAS DHEPrHsl, MeXaHWdeckas padora, MeXaHHUYecKas
MOIIHOCTh; TIPHU OMUCAHUH MPABIILHO TPAKTOBATH (DU3UUECKUI CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYEHUS M E€AMHUIIBI, HAXOAWUThH
(bopMyIIbl, CBSI3bIBAIONIME JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU

BCINM4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMICTBA TE€I U TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUS, UCHOJb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CpPEAHssl KHHETUYECKas JHEPrusi XaOTHUYECKOTO
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSS  JHeprusi, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS, IPHU
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, MX O003HAYCHHS W CIAMHHUIIBI, HAXOIUTh
(bopMyJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUUUHY C IPYTUMH

BCIIMYHUHaAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA U
QJIEKTPUYECKUE  SBICHUS  (IPOIECCHI), HCMONB3YSd  (HU3NUECKUE
BEJINYUHBI: AIEKTPUYECKUI 3apsn, JIEKTPUIECKOE roJe,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3sHOCTh ITOTEHLUMAJIOB; IIPU
OMMCAaHUU TPABWIBLHO TPAKTOBATh (PU3UYECKHUI CMBICI HUCIOIB3YEMBIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIIBI; YyKa3blBaTh (OPMYJIHI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYyI0 BEIUYMHY C JAPYTUMHU

BCINYNHaMUN

aHaM3UpPOBaTh (PU3MUECKHE TMPOLECCHl M  SIBJICHUS, HCHOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMUIIBL: 3aKOH BCEMUPHOTO TsAroTeHus, |, 1l
u Ill 3axonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHMYECKON IHEpruH,
3aKOH COXpaHEHMsI UMITyJIbCa, MPUHLUI CYNEPIO3UIINN CUJI, TPUHIIUII
paBHONpAaBUsA HMHEPLUUAIBHBIX CUCTEM  OTCUETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOEHHs BEILIECTBA, a30BbIE 3aKOHBI, CBS3b
CpelHell KMHETHMYECKOH SHEpruu TEIJIOBOro IBM)KEHUS MOJIEKYHd C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOTO 3apsaa, 3akoH KynoHa; mnpu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €0 MaTeMaTU4YecKoe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSACHATD OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllMH, NPUOOPOB U

TEXHUYECKUX YCTPOWCTB; pa3ivyaTh YCIOBUS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KU3HU

10.9

BBINONTHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PHU3UIECKUX SIBICHUHN U
MIPOIIECCOB C UCMOIb30BAaHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHUI; MPH
3ToM (opMyIHpOBaTh HpodiaeMy (3a7ady) M THIOTE3y Y4eOHOro
OKCIIEPUMEHTA,  COOMpaTh  YCTaHOBKY M3  IPEIJIOKEHHOTO

000pyI0BaHusl, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOIBI

10.10

OcyiecTBiATh MpsIMbIE U KOCBEHHBbIE HM3MEpEeHUs (PU3MuecKux

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpGHIHOCTefI H3MepeHHﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAYy (PU3NYECKUMHU BEJIUYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYMPOBATh
YCTAHOBKY, (PMKCHpPOBATh pE3yJIbTaThbl MOJYYCHHOH 3aBUCHUMOCTH
(bu3MYecKrX BEIUYHMH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCIECA0BAHMA

CobmogaTh mpaBmiia  0O€30MAacHOTO  TpyJda TMPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4yeOHOro OSKCIEPHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHHUS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DPU3NYECKON MOJENbBIO,
UCHOJIb3ysd (U3UYECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnveckne BETUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE Ui €€ pelieHus,
IIPOBOAUTH PAcU€Thl U OLEHUBATh PEANbHOCTh MOJYYEHHOIO 3HAUECHHUS

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemrate Kau4C€CTBCHHLIC 3aga4u: BBICTpanBaTh JJOTHUYCCKH
HETIPOTUBOPCUUBYIO LCIOYKY paccyxcz(eHHﬁ C OHOpOfI Ha N3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U Q)HSI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh MNpU  pelICHUMM YYEeOHBIX 3a/lad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TOUCKA, CTPYKTypUPOBaHMS,
UHTEpIpeTalMi W NPEACTaBICHUS y4eOHOW M Hay4YHO-NOMYJISIPHOMN
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUYECKH

AHAJIIM3UPOBATDH ITOJTYy4aCMYHO HH(bOpMaI_II/IIO

[IpuBoaMTH TpHUMEpbI BKJIaJa POCCUHCKUX MU 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIECCOB OKPY’KAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
KU3HM 111 oOecrieueHrs 0€30macHOCTH TIpU OOpaIIeHUH ¢ MPUOopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUSA B Oprncanmeﬁ cpeac

PaGoTtate B rpymme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBaTh  paboOTy  TPYMIbI, PAUOHAIBHO  PACHpPENENATh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTyalHUsX, aJ€KBATHO OLICHUBATH BKJAJ KaXkIOr0 U3 YYaCTHUKOB

TPYNIBl B PELICHHE pacCCMAaTPUBAEMON TPOOIIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero o01ero odpasoBaHusi

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(GbopMUPOBAaHUM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B MPAKTUUYECKON JeATeIbHOCTU
JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UIECKOI KapTHHBI MUPa

Y4uTHIBaTh TPAHUIBI IPUMEHEHHS U3yUEHHBIX (PU3MUECKUX MOJIEIECH:
TOUEYHBIN AIEKTPUUECKUI 3apsij, AepHas MOJENb aTOMa, HyKJIOHHas

MO/IEJIb AaTOMHOTO SiApa MPH peIIeHN: (pr3nYecKux 3a1a4

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MPOIECChl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  QJIEKTPOAMHAMUKH M  KBAHTOBOH  (pu3MKM:
UIEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
AJNIEKTPOMAarHuTHas MHAYKLIMS, JEHCTBUE MAarHUTHOrO TMOJs Ha
IIPOBOAHUK C TOKOM MW JABWXKYLIMHCA 3apsf, 3JIEKTPOMAarHUTHBIE
KonebaHWs W BOJHBI, MPSIMOJMHEHHOE pPacHpOCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpu3allusl CBeTa, AMCIEPCHUS CBETa, (OTORIEKTpUUECKUil 3 dexT
(potoaddekrt), cBeToBOE HaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHas W  HMCKYCCTBEHHas

PaaOaKTUBHOCTD

OnwuceiBaTh  W3yYEHHBIE CBOMCTBA  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHuTHbIE, ONTHYECKUE, DIEKTPUUECKYI0 MPOBOJAUMOCTh Pa3IUYHbBIX
Cpel) U DJIEKTPOMAarHWTHbIE sABJIEHUS (MPOILIECChI), HUCHOIB3Ys
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIIEHUE,
pasHocTh moteHnmanoB, JJIC, pabora Toka, WHAYKIMS MarHUTHOTO
nosid, cuna Awmmnepa, cwia JlopeHna, WHAYKTHBHOCTh KAaTyILKH,
SHEPrusl IEKTPUYECKOTO M MArHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KojeOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CUila TOKa B Mpoliecce
TFapMOHUYECKUX JIEKTPOMAarHUTHBIX Kosie0aHuH, ¢bokycHoe
paccTosiHuE U ONTHUYECKas CWJIA JIMH3BI, IPU ONHCAHUU IPABUIIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIMYUH, HX
0003HAUeHMsT W EIUHMIbI, YKa3blBaTb (HOPMYJbl, CBSA3BIBAIOIINE

JTaHHYIO0 (PU3MYECKYIO BETUUUHY C IPYTUMH BeIMYMHAMHU




11.5

11.6

OnuceiBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3YH
(bmuqecxne BCIIMYUHBI: CKOPOCTb J3JICKTPOMAIHWTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaaa, OSHEprusa CBsA3M AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)1/1314%01@1171 CMBICJI UCIIOJIB3YCMBIX BCJIMYHMH,
nX 0003HAYCHUS H CAWHUIIBI;, YKAa3bIBATb q)OpMyJIBI, CBA3BIBAIOIINEC
JaHHYIO (I)I/ISI/IIICCKYI-O BCIMYUHY C APYTMMHU BCIIMYHMHAMMH, BBIYUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YsI
¢usnueckne 3aKOHBl M NPUHOUNBL:  3akoH  Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajlIeIbHOIO COEIMHEHUS MPOBOHUKOB,
3aKkoH [[xoynsa — JleHua, 3aK0H 3J€KTPOMAarHUTHOM MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI  IPEJIOMJICHHS CBETa, ypaBHEHHE OWHINTEWHaA  JUIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHCHHUs JJICKTPHUYECKOTO 3apsijia, 3aKoH
COXpAaHEHHUsT  MacCOBOI'O  YHUCJA, TMOCTynarel  bopa, 3akoH
paZMOaKTUBHOTO pacraja; MpH O3TOM pPa3dyaTh CIOBECHYIO
(bOpMyJIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHUE M YCIOBHS

(rpaHu1IBI, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArdHuTHOI'O I10JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH HM300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOU JIMH301

11.9

BBINONHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TTPH
aToM (opmynupoBaTh MpobieMy (3amady) U THUIOTE3Y YUIEOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

O60py,[[OBaHI/I}I, MMPOBOAUTDH OIIBIT U (I)OpMy.HI/IpOBaTL BBIBObI

11.10

11.11

OCYII_ICCTBJ'H{TB IpsAMbIC W KOCBCHHBIC HW3MCPCHUA (1)I/I3I/I'—IeCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HUCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (DU3UYECKUX BEITUYHMH C HCIIOIH30BAHHEM
NpSMBIX ~ M3MEPEHUH; TpPH OITOM KOHCTPYUPOBaTh yCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJTYYEHHON 3aBUCHUMOCTH (PU3MUYECKHUX
BEITMYMH B BHJIE TAOJIUIl ¥ TPApUKOB, JIENATh BBIBOJBI 0 PE3yIbTaTaM

HUCCICIOBaHUA

11.12

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna NpH  POBEICHUU




UCCIIEIOBAaHUN B paMKax y4eOHOTO OSKCIEpHMEHTa, YydeOHO-
HCCJIEN0BATEIbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTOJNB3ys (U3UYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajm3a
YCIOBHS  3a/la4d  BBIOMpaTh (PU3UYECKYH0 MOJENb, BBIICIATH
¢dbu3nueckre BENMWYUHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEeIICHUS,
MIPOBOJIUTH PACUYETHI M OLCHUBATH PEAIbHOCTH MOJyYEHHOTO 3HAUCHHS

(bu3nYecKOil BETUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIOYKY paCCY)KﬂeHHﬁ C OHOpOfI Ha HN3YYCHHBIC

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

Hcnonp3oBaTe MOpU  pelICHMH Y4Y4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOWCKA, CTPYKTYPHPOBaHUS,
UHTEpIpeTalMi U NPEJICTaBICHUS y4eOHOW M Hay4YHO-IOMYJISIPHOMN
uHpOpMalMY, NOJYYEHHOM M3 Pa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKHU
aHAJIM3UPOBATh MOJyyaeMyto HH(POpMaIUIO

OOBSICHATh MPUHLMIIBI ACUCTBUS MAIIMH, NMPUOOPOB U TEXHHUUECKUX

YCTPOICTB; pa3iauyarh YCJIOBHMSI HMX OE€30IacCHOrO HCIOJIb30BAaHUS B

MOBCETHEBHON KU3HU

11.17

[IpuBoauTe mpHUMEpHl BKJIa/la POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOIIEr0

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
XKHU3HH 17151 o0ecriedeHns 0e30MacHOCTH pU 0OpallieH!H ¢ IpUdopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TIOBECHUS B OKPY KAIOIICH cpesie

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ paboOTy  TIpyHmbl,  palMOHAIBHO  PacHpenessiTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, aJCKBaTHO OLEHMBATh BKJIAJ KaXKIOT0 W3 YYaCTHHUKOB

IpYMIIbI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon Koxa npoBepsiemoro
pasaena JJIEeMEHTA

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHN A

11

1.2

®usuka — Hayka o npupoae. Hayunbie
METO/Ibl IO3HAHUS OKpy>Karouiero mupa. Poib
JKCIIEpUMEHTA W TEOpUH B  IIpoulecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue (U3MYECKUX SBICHUM H
npoueccoB. Hayunsie runoressl. Ousznueckue
3aKOHbl U TeOpuH. ['paHULIBI TPUMEHUMOCTH
(buznuecKux 3aKOHOB. [Tpuamn
cooTBeTcTBUS. Ponp u Mecto ¢usuku B
dhopmupoBaHUHU COBPEMEHHOM HAay4YHOH
KApTUHBI MHpa, B MIPAKTHYECKOU

NEeITEeILHOCTH JII0IEH

MEXAHUKA

2.11

2.12
2.1

2.1.3

KMHEMATHKA

MexaHu4ecKoe IBHKEHHE. OTHOCHUTENBHOCTh
MEXAaHNYCCKOTIO ABUIKCHUA. Cucrtema orcuéra.

Tpaexropus

[lepemenienue, ckopocTh (CpeaHsis CKOPOCTb,
MTHOBEHHass  CKOPOCTb) H  YCKOpPCHHE
MaTepuaibHON TOYKH, UX MPOEKIUU HA OCH
CHUCTEMBI KOOD/IMHAT. Crnoxenue

MIEPEMELLEHUH U CTI0KEHUE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBIDKEHUE. ['padpuku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHHUS, Iy TH u NEepEMEILICHHS

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




2.2

2.14

2.15

2.1.6

2.1.7

CBobOoaHOe majieHne. Y cKopeHrue CBOOOIHOTO

najgeHust

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

LenTpocTpeMuTenbHOE YCKOPEHHE

Texnuueckue YCTpOMCTBA: CITUJIOMETP,
JNBIDKEHUE CHApSAOB, IIEMHBIE M PEMEHHBIC
nepegadu

IIpakTuueckue paboTHI. H3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIYy MyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JIBIDKEHUHM C HAYaJbHOM CKOPOCTBIO, PABHOM
Hymto0. M3ydyeHne NBUKEHUs IIapyuKa B BSI3KOU
KUJIKOCTU.  V3ydeHuwe  JBWIKEHUS  Tela,

6p0HJCHHOr0 TOPHU30HTAJIBHO

JTMHAMUKA

2.2.1

[Tpunamn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cwia. [IpuHIMn cynepro3unuu

CHUJI

Bropoi1 3akoH HproTroHa nus MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroToHa s

MaTCpHaJIbHBIX TOUCK

2.24

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TsSHKeCTH.

IlepBas kocMuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUA
CKOJIbKCHUA )41 cuiia TPCHUMA IIOKOAL.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

2.2.7

2.2.8

2.2.9

[loctynaTtenbHoe M BpalaTeIbHOE JIBUKEHUE
abCoJIIOTHO TBEPOTO Tena

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpAIlEHUS.
[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO

tena B 1ICO

Texunueckue YCTPOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktrueckue padoThl. M3yueHue nBUKEHUS
Opycka M0 HaKJIOHHOM IUJIOCKOCTH TMOJ
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B jaedopMupyeMoll TpyKHHE W PE3UHOBOM
oOpa3iie, OT BeIMYMHBI WX Jedopmammm.
HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO

TCJ1a, UMCIOIIECTO OCh BpalllCHUSA

2.3

3AKOHBI COXPAHEHNA B MEXAHUKE

NMnynec MaTepHambHOM TOYKH, CHCTEMBI

2.3.1 MaTepHUaJIbHBIX ToueK. MMmynbc cuiasl u
M3MEHEHHE UMITYJIbCa Tela
232 3akoH coxpaneHus umnyinsca B HCO.
o PeakTuBHOE ABUKEHME
2.3.3 Pabota cuibl
2.34 MOIIHOCTE CHIBI
235 Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
o Teopema 0 KUHETHYECKON SHEPTUU
[MorenumaneHast oHeprus. [loTeHuumanpHas
236 SHEPTHs YIpyTO nepopMupoBaHHON
o npyxunbl. IloreHnmanbHas »Heprus Tena
BOJIM3H TOBEPXHOCTH 3eMITH
[loreHnanpHble ¥ HENOTEHIMAIBHBIC CHIIBL.
237 CBs3b  pabOTHl HEMOTEHUHUAIBHBIX CHII C

U3MCHECHUCM MEXaHUYEeCKOM SHEpPIrun

CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKON YHEPrun

2.3.8

VYupyrue v Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHudeckue yCTpONCTBA: IBUKEHUE PaKeT,

BOJIOMET, KOIIEp, MPY>KUHHBIA MUCTOJIET

[Ipaktrueckue pabotTel. HM3ydeHue cBs3H
CKOpPOCTEM Tel TMpu HEYNpyrom yJape.
UccnenoBanme cBsA3M  pabOThl  CHIIBI €

H3MEHEHHEM MEXaHHUYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

311

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHoBckoe
neuxenne. [{uddysusa. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHH HacCTull BEIICCTBa

3.1.2

Mogenu CTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOICTB

BEIIIECTBA HA OCHOBE ATHX MOJICNICH

3.13

3.1.4

Macca w™onekysn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkama remneparyp Lenscus

3.15

3.16

3.1.7

Mopnens  upeanpHOoro  raza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJIECAIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON HYHEPIUU TEIUIOBOTO JBHKECHHUS
yactul rasa. [lIkana remneparyp KenbBruna
VYpaBuenne Knanelipona — Menzaeneesa.

3akoH JlanpTOHA

3.1.8

I'azoBbie 3akoHBI. M30mpo1iecchl B Ua€aIbHOM
ra3¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30X0pa, n300apa

3.1.9

Texnuueckue YCTpOMCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

321

3.2.2

[Ipaktuyeckne paboTel. V3MepeHne Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. MccienoBanue
3aBUCUMOCTH MEKy IIapaMeTpaMH COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJINMHAMMKNA

TepMmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ H3MEHEHNS

KommyecTBo TEmIOTH U pa60Ta. BHYTpeHHHH

OHEPIUs OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

3.2.3

Buasl Ttemmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMS, U3Ty4deHue. TermnoéMKocTh Tena.
VYnenbHas TeIIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

3.24

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKuU. [IpuMeHnenne
IIEPBOIO 3aKOHa  TEPMOAUHAMUKHU K
n3onpoueccam. ['paduueckas mHTEpnpeTarus

paboTsI raza

TermoBble MamuHbl. [IpuHIUMIBL gelcTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTUH
B TeIoBbIX MammHax. Koaddumnmenrt
none3noro  geiicteus  (manmee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOJNHAMUKH.
HeoOpatumocTs  mporeccoB B MPHPOJE.
TeruoBsle JBUTATEIN. OKOJIOTHYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texanueckue YCTpOWCTBA: J(BUTaTENb
BHYTPEHHETO cropasnus, OBITOBO

XOJIOANUJIbHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padbotsl. U3MepeHue yaeapHOi

TEIUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNMA BEIHIECBA. ®A30BbIE ITEPEXO/IbI

331

[TapoobpazoBanue u KoHAeHcarus. Mcnapenue




" KUIICHHUE. VY nenvHas TeIJIoTa
nmapoo0Opa3zoBaHus. 3aBUCHMOCTh TeMIIEPaTyphl

KHIICHHUA OT JaBJICHUSA

AOcCo0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

332 BO3ayxa. HachlleHHslil map
Teépnoe TeJIo. Kpucrannnueckue u
333 amopdHble Tena. AHHU3OTPOIUS  CBOMCTB
o KpPHUCTAJIOB. Kunkue KPHCTaJLIBL.
CoBpeMeHHbIE MaTeprallbl
334 [InaBneHne u KpuctayuM3auus. Y JenbHas
- TerioTa mwiasiaeHus. CyOnumanus
3.3.5 YpaBHeHHe TEII0BOro O6amaHca
TexHudeckue yCTpOMCTBA: THUIPOMETp U
338 NICUXPOMETP,  KaJIOPUMETP,  TEXHOJIOTUU
o [IOJIy4E€HUSI COBPEMEHHBIX MAaTE€pUaJIOB, B TOM
qrcJie HAHOMAaTepHalloB, U HAHOTEXHOJIOTUU
337 [IpaxkTueckue paboTHI. N3mepenue
o BJIQ)KHOCTH BO3/yXa
4 SJIEKTPOANMHAMUKA
DJIEKTPOCTATUKA
411 DnexTpu3anus Tel. JNeKTpUUecKuit 3aps. JBa
o BUJ1A DJIEKTPUUECKUX 3apsIIOB
[IpoBoaHMKH, TADIICKTPUKA "
412
MOJTyTIPOBOAHUKHU
413 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
4.1.4 BsaumonerictBue 3apsoB. 3akoH Kynona
4.1 DnexTpuyeckoe mnoJie. Hanpsxéanocts
415 3JIEKTPUYECKOIO TIOJIAL. [TpuHIHN
o cyneprno3uiuu.  JIMHMM  HanpsLKEHHOCTH
IEKTPUUECKOTO MOJIS
416 PabGora cuim  AE€KTPOCTATUYECKOIO  MOJIS.
o ITorenunan. Pa3HOCTE OTEHIMAIOB
417 IIpoBOHUKM M IUIIEKTPUKU B IMOCTOSTHHOM

QJICKTPUICCKOM I1I0JIC. ILI/IZ-)JIGKTpI/I‘{eCKaSI




IMPpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konpencarop.
4.1.8 DNeKTpOEMKOCTh  IUIOCKOTO  KOHJICHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa
TexHuyeckue  ycTpoOHCTBA:  AJIEKTPOCKOI,
419 3JEKTPOMETP, DJIEKTPOCTATHYECKash 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 IIpakTuueckue paboTHI. H3mepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CymICCTBOBaHUA IIOCTOSAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mctounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
422 Hamnpspkenue. 3akon Oma a1 yyacTka 1enu
123 DJEeKTpUYECKOe COMPOTHBICHUE. Y IEIbHOE
o COTMPOTUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napauieNbHOe,
o CMEIIIaHHOE COSIMHECHHUE TTPOBOTHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jkoyiist
4.2.5
— Jlenua
4.2.6 MOMIHOCTP TEKTPUIECKOTO TOKA
anekTpoaBmwxkymas cuia (manee — IJC) u
427 BHYTPEHHEE COMPOTHUBIICHNE MCTOYHUKA TOKA.
o 3akoH Oma s 1ONHOM  (3aMKHYTO)
aneKkTpudeckoit emnu. Koporkoe 3amMbIkanue
DneKTpoHHAas MIPOBOJMMOCTH TBEPABIX
128 METAJUIOB.  3aBUCUMOCTH  COIPOTHUBJICHHS
o METaJIOB oT TEMIEPATYPHI.
CBepXIpoBOAMMOCTh
429 DJIeKTpUYecKuid TOK B Bakyyme. CBoiicTBa
o ANEKTPOHHBIX ITyYKOB
4.2.10 [MonynpoBoanuku. CoOCTBeHHas! M IPUMECHAs




4211

4.2.12

IIPOBOAMMOCTD TOJYNPOBOJHUKOB. CBoiicTBa

p-n nepexona. [lomynpoBoiHUKOBBIE TPUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLIALHS.

DIIEKTPOJIN3

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOsITeIbHBIE U HECAMOCTOSITEJIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSTENBHOTO

paspsaa. Monnus. [1nasma

4.2.13

Texauueckue YCTPOWCTBA: aMIIepMeTp,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC npuOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIIPOTHUBIICHUS, BaKyyMHBIU OHUO,
TEPMHUCTOPBI u (boTope3nucTopsl,

HOJ'IYHpOBO}IHI/IKOBI)H\/JI Anoa, raJljbBaHUKa

4.2.14

[IpaxkTueckue paloThI. N3yuenue
CMEILIaHHOTO COEAVHEHHS PE3UCTOPOB.

WN3smepenne 3OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro comnportusieHus. Habmonenue

QJICKTPOJIMN3a

11 KJIACC

Kon Koanposepsiemoro

pasaesa 3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

4

SJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAS UHAYKIUA

43.1

IlocTtosnable MarHuThel. B3aumoneiicTBue

INOCTOAHHBIX MarHuTOB

4.3

4.3.2

MarauTtHoe TmoJe. BekTop MarHuTHOM
uHaykuud.  [lpuHnun — cynepro3uiuu.
Jluanm MarautHOM uWHAyKIuU. KaptunHa
JUHUM  MAarHuTHOM  HMHAYKUHUH  TMOJIA

IIOCTOSHHBIX MaroHuToB




MarsnutHoe 10JIe NPOBOAHUKA C TOKOM.
Kaptuna JmHUI 1O AJMHHOTO INPSMOTO

INpOBOAHMKA M 3aMKHYTOI'0 KOJIBLCBOI'O

433 MPOBOJHMKA, KATyIIKH C TOKOM. OTmbIT
Opcrena. BzaumoaeiicTBue NpOBOAHUKOB C
TOKOM
4.3.4 Cuita AMniepa, €€ MOZyJIb M HallPaBJICHUE
Cuna JlopeHiia, €€ MOyJib U HalpaBJICHUE.
JBr>kKeHue  3apsDKEHHOM — 4acTUIbl B
435 OJIHOPOJHOM MarHuTHOM 1one. PabGota
cuibl JIopeHna
4.3.6 SIBneHune HNeKTPOMArHUTHON MHAYKITUU
4.3.7 [ToTok BekTOpa MarHUTHON MHAYKIIMH
OJ1C unayKmu. 3aKOH 3J€KTPOMarHUTHOM
4.3.8 naaykuun dapanes
BuxpeBoe osnextpuueckoe mnone. IJC
WHIYKIUU B TPOBOJIHUKE, JABHXKYILEMCA
439 MOCTYMATEIbHO B OJHOPOJAHOM MarHUTHOM
rnose
4.3.10 [IpaBusno Jlenna
NHnykTuBHOCTD. SIBIEHNE CAaMOMHIYKIIUH.
43.11
O/1C camouHayKIUN
DHeprusi MarHUTHOTO TOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TT0JIe
TexHudeckne  yCTPOMCTBA:  IOCTOSIHHBIE
MAarHUTHI, 3JIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS TIeUb
[IpaxkTrueckue paboThI. N3yuenune
MarHUTHOTO TIOJISI KaTyIIKH C TOKOM.
4.3.15 HccnenoBanue A€MCTBUSA  IOCTOSIHHOIO

MarHurTa Ha paMKy ¢ TokoMm. MccrenoBanue

SABJICHUSA 3JICKTpOMaAr HUTHOM HHAYKOWUN




KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE U O5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.12

Konebarenprast cucrema. CBoOOmHBIE
kojiebanus. [apMoHMueckue KosaeOaHwus.
Ilepwon, wacrtora, ammumtyaa u (dasa

KOJIeOaHui

[IpyxuHHBI MasgTHUK. MaTemMaTuuecKui

MasaATHHUK

513

VYpaBHEHHE TapMOHHUYECKHX KOJEOaHUH.
Kunematuueckoe u JTUHAMUYECKOE

OIMCAHUE KOeOaTEIbHOr0 IBUKEHUS

5.14

5.15

[IpeBpamenue SHEPruu npu
rapMOHHUYECKHUX KOJIEOAHUSX. Css3b
aMILIUTY 1Bl KoJIeOaHuit UCXOIHOU
BEJIMYMHBI C aMIUIMUTYJaMU KoJjiebaHu# eé

CKOPOCTH U yCKOPEHUS

Konebarenbubiit  koHTYp.  CBOOOAHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHuUs B
uaeaJbHOM  KOJIOATeIbHOM  KOHTYpe.
AHamorusi MeXJIy MEXaHHYeCKUMH U
3JIEKTPOMAarHUTHBIMU KOJIEOaHUSAMU.

®opmyna Tomcona

5.16

5.1.7

3aKoH COXPAaHCHUA DHEPTHH B HACAITIBHOM

KoJIe0aTeIbHOM KOHTYpPC

BriHyX/1eHHBIE MeXaHUYECKHe KoJeOaHMs.
Pes3onanc. Pe3onancnas KpHUBasl.
BoinyxneHHBIE JIEKTPOMAarHUTHBIE

KoJIeOanus.

518

Ilepemennbii  TOK.  CHHyCOMIANbHBIN

IIEPEMEHHBIN TOK.

5.19

MomHocTh MEPEMEHHOTO TOKA.
AMIUIUTYJHOE U JAEUCTBYIOLIEE 3HAUEHUE

CHJIBI TOKA U HAITPSAXKCHUA

5.1.10

Tpancdopmarop. [IponsBoacTBo, nmepempayua




5.2

U NOTPeOJICHUE DIIEKTPUUECKOW SHEPruM.
OKOJIOTUYECKHE PUCKHU IIPU IPOU3BOACTBE
JIIEKTPUYECKON JHEPIuu. Kynberypa
HCIIOJIB30BAHHUS JJEKTPO3HEPIUH B

HOBCEIHEBHOU KU3HU

5.1.11

Texuuueckue ycTpoiicTBa: celicmorpad,
ANEKTPHICCKHIH 3BOHOK, JIMHUN

QJICKTpoIepcaaqd

5.1.12

ITpaktiueckue pabotsl. MccnenoBanue
3aBUCUMOCTH IepuoJia MaJlbIX KosieOaHun
rpy3a Ha HUTU OT JUIMHBI HUTU U Macchbl
rpysa. MccienoBanue nepeMeHHOro TOKa B
Leny W3 I0CIEJOBAaTEIIBHO COEAMHEHHBIX

KOHACHCATOpPA, KaTYHIKU U pE3UCTOPa

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

521

5.2.2

Mexanuyeckue BOJIHBI, YCIIOBHS
pactpoctpanenus. Ilepuon. CkopocThb
pacmpocTpaHeHuss W JJIMHA  BOJIHBI.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

###Par### Untepdepenuus u audpaxus

MEXaHUYECKUX BOJIH

523

524

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

Bricota Tona. Tem0p 3ByKa

3HeKTp0MaFHI/ITHHe BOJIHEI. YcaoBus
HU3JTy4YCHUA OJICKTPOMAarHuTHBIX BOJIH.
Bzaumuas OpHCHTAaIMd BEKTOPOB E, Buvo

B 3HCKTpOMaFHPITHOI>'I BOJIHE B BAKyyM€

5.25

CBoiicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHE, IPEIIOMIIEHUE, NOJsIpU3aLus,
mudpakius, uHTepdeperuus. CKOpoOCTh

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIxana 3JIEKTPOMATrHUTHBIX BOJIH.
HpI/IMCHeHI/Ie 9JICKTPOMAruuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHUIUIIBI PaTUOCBS3U W TEIICBUICHHS.




5.3

5.2.8

5.3.1

Paguonoxarus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYIKaloIel cpebl

TexHu4ecKkue yCTpPOWCTBA: MY3bIKAIbHBIC
WHCTPYMEHTBHI, yJIbTPa3ByKOBas
JIUarHOCTHKA B TEXHHKE W MEIUIIUHE,
panap, PaaoONPUEMHHUK, TEJEeBU30P,
anTeHHa, tenedgon, CBU-neup

OIITUKA

[IpsMonuHeHOE pacmpocTpaHEHUE CBeTa

B OJIHOpOJHOM cpene. Jlyu cBera

5.3.2

533

534

5.35

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKECHUS
cera. [loctpoeHne n300pakeHuit B IJIOCKOM
3epKajie

IIpenomnenne cBera. 3aKkOHBI IPEIOMIICHUS
cBera. AOGCOMIOTHBIN 1oKazareJb
MIPEIOMIIEHUS

Iomuoe BHYTpPEHHEE OTpPa’KECHUE.
[IpenenbHbId yron MOTHOTO BHYTPEHHETO
OTpaKEHHUSI

Hucnepcust  cBera. CHOXHBIA  COCTaB

Oenoro cBera. L{Bet

5.3.6

Coluparoniiue M pPacCeMBAIONINE JIMH3BI.
Toukass nuH3a. DOKYCHOE pacCTOSHUE H
OIITHYECCKAas cuiia TOHKOU JIMH3BI.
[TocTpoenne n300pakeHn B COOMPAIOIINX
W paccenmBaronmx JuH3aX. Dopmyra
TOHKOW JMH3bI. YBEIUYEHHUE, 1aBaeMoe

JINMH30M

5.3.7

HpCI[CJ'IBI MPUMCHUMOCTHU T COMCTqueCKOﬁ

OIITUKH

5.3.8

HNnurepdepennius  cBera.  KorepeHTHBIC
HCTOYHHUKH. YcnoBus HaOIIOICHUS
MaKCHUMYyMOB u MUHUMYMOB B
UHTep(PEPEHIIMOHHOW KapTHMHE OT JBYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakmuss  cera.  JudpakumonHas
peméTka. YciaoBue HaOIIOJCHUS TJIABHBIX
5.3.9 MaKCHUMYyMOB npu NaJCHUN
MOHOXPOMATHYECKOTO CcBeTa Ha

TU(PPAaKIUOHHYIO PEIETKY

5.3.10 [Monspuzanus cera

TexHudeckue yCTpOWCTBA: OYKH, JyIia,

¢doToanmapar, NPOEKLUHUOHHBIA amnmnapar,

53.11 MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI
OIITHKA, nudpaKkIMOHHAS peméTKa,
TIOJISIPOH T
[IpakTuueckue  pabOTHI. H3smepenue

nokaszarens npenomieHus. MccnenoBanue
5.3.12

CBOWCTB  HW300paXeHW B  JIMH3AX.

Hab6mronenue qucnepcuu cBeta

BJIEMEHTAI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panunel TPUMEHMMOCTH KJIACCHUYECKOM
MEXAHHKHU. [Toctynartst TEOpUHU
6.1 OTHOCHUTEIIBHOCTH: MHBAapUAHTHOCTh
MOAYJsSI CKOPOCTM CBETa B BaKyyMe,

MIPUHIIATT OTHOCUTEIILHOCTH DUHIIITeHHA

6 OTHOCHUTENBHOCTE OJTHOBPEMEHHOCTH.
6.2 3amensieHHe BpPEMEHM U  COKpaIlEHUue
JUTUHBI
6.3 DHeprus ¥ UMIYJILC CBOOOTHOM YaCTHITBI

CBs3p Macchl C DHEPIHEH W HMMITYJIbCOM
6.4 CBOOOJHOW YacTHULbl. OHEpPrus MOKOs

CcBOOOIHOM Y4aCTHUIIEI

7 KBAHTOBA ®U3UKA
BJIEMEHTBI KBAHTOBOU OITTUKA

®otonbl. Popmyina Ilnanka cBsA3u 3HEprun
7.1 7.1.1 ¢boToHAa C ero 4YactoTo. OHeprus u

UMIyJbC HOoToHA

7.1.2 OTkpeiTHE U UccaenoBanue Gporodddexra.




7.2

7.1.3

7.14
7.15

7.1.6

Omeitet - A CroneroBa.  3aKOHBI
dhoTorddekra

YpaBHeHue OUHIITEHA st
dotorddekra. «Kpacnas TpaHUIa»
dhoTodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena
XUMHYECKOE IEHCTBUE CBETA
TexHudeckue ycTpoucTBa: (POTORIEMEHT,
¢doromaTuuk, COJTHEYHasI Oarapes,

CBETOIUO/T

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbITEI
Pezepdopaa mo uccieqoBaHu0 CTPOCHUS

aToMa. HnaHeTapHas{ MOJCJIb aTOMAa

7.2.2

IToctynater bopa. N3znyuenue u
noryiomeHue (GOTOHOB TpU  Hepexoje
aToMa C OJHOTO YpOBHSA DJHEPIMM Ha
npyroi. Buasl ciektpoB. CnekTp ypoBHEN

SHEPTUH aToMa BOJIOPO/Ia

7.2.3

7.2.4

BoaHoBrle cBoiicTBa 4dactui. BoJHEBEI 1€
bponns. KopnyckynsipHo-BOIHOBOMI
nyanu3M.  Jludpakius dIIEKTPOHOB Ha

Kpucrtajuiax

CrooHTanHOE U BBIHYKACHHOC M3JIYUCHHUC.

YcTpoicTBO U PUHLIKIT pabOTHI Jiazepa

7.2.5

7.2.6

TexHuueckue yCcTpOMCTBA: CIEKTPaIbHbIN
aHaJIu3 (CIEKTPOCKOI), Jia3ep, KBAaHTOBBIM

KOMIIBIOTEP

[Ipaktuyeckne  pabotel.  HaGmionenue

JMHENYaToro CrekTpa

7.3

ATOMHOE AJ1PO

7.3.1

Meroasl HaOMIOACHHUS W  PETHCTPALUH

OJICMCHTAPHBIX YaCTUIL]

7.3.2

OTkpbITHE  PAaAUOAKTUBHOCTU.  OMBITHI




Pesepdopna mo ompejpeneHH0 cocTaBa
paanoakTHBHOrO  m3iydeHus. CBoiicTBa
anb(da-, Oeta-, TaMMa-u3rydeHus. Biusaue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

OTKppITHE  TOPOTOHA W HEWUTpPOHA.

Hyxnonnas moxmens sinpa ['eiizenbepra —
7.3.3

NBanenko. 3apsan sgapa. MaccoBoe 4HCIIO

sapa. M3oronsl

Annda-pacna. DNEKTPOHHBIH "

MO3UTPOHHBIA  Oera-pacmaj. lNamma-
7.3.4
U3JIy4EHue. 3akOH  paJUOAKTUBHOIO

paciiaaa

235 OHeprusi CBSI3W  HYKIIOHOB B  sijpe.
s SAnepusie cunbl. Jlepekt Macchl siapa

Snepubie peakuuu. JleneHue W CUHTE3
7.3.6
saaep

SnepHsiii peaxrop. TepmosinepHbIit

cuHre3. [IpoGneMbl M  HEPCHEKTHBBI
7.3.7

SIEPHOM  DHEPIreTUKU.  DKOJIOTMYEcKHe

ACIICKThI HI[GpHOfI SHEPICTUKHU

OneMeHTapHble  yacTUlbl.  OTKpbITHE
7.3.8 MO3UTPOHA. ®dyHIaMeHTaJIbHbIE

B3aUMOACHCTBUS

TexHuyeckue  ycTpoOHCTBA:  JO3UMETP,
7.3.9 kamepa Bunbcona, snepHblii peaxTop,

aToMHast 6omba

IIpaktuyeckue pabotel. HccnenoBanue
7.3.10 TPEKOB YaCTHII (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKHA

81 Bun 3Bé3mnoro neba. CosBesnmus, spKue

3BéSIILI, IJ1aHCTHI, X BUAUMOC IBUXKCHUC

Conueu”as cucreMa. IlmaHeTsl 3€MHOM

8.2
T'pYIIIBI. IInaHeThI-TUraHTHI u nux




8.3

CIyTHUKH, KapJIMKOBBIC IJIaHEThl. Majbie
Testa ComHEYHOH CUCTEMBI

Connne, ¢dortochepa wu  armocdepa.

CoiHeuHas akTUBHOCTH

8.4

Nctounuk sneprun CosHua u 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJHycC, TeMIIepaTypa,
ux B3alMOCBSI3b. Hunarpamma
«CHEKTpaNbHBIIl  KJIACC — CBETHMOCTBY.
3BE3apl  IVIABHOW  IOCJIEIOBATENILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY I

3BE37] TTIaBHOM IOCICA0BATEILHOCTH

8.6

###Par###BHyTpeHHee  CTpOE€HHE  3BE3L.
CoBpemeHHbIE IIPEICTABIICHUS 0
npoucxoxxaeHnn u somounu ConHua u

3BE3. DTanbl )KU3HU 3BE3]I

8.7

8.8

Mneunsii  Ilyte — Hama [anakrtuka.
ChnupanbHasgs  cTpykTtypa  [amakTukwy,
pacnpenenenue 3BE3N, Trasa W [BUIH.
Ilonoxxenne u pBuxenne ConHua B
lanaktuke. [lnockas u  cdepuueckas

noacucTemsl I ajJakTuKu

Tunel ramaktuk. Pagmoramaktukn u

KBa3apbl. UEpHBIE ABIPHI B SAPax TaJaKTHK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon Xab0ma. PasOeranme rajgakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bonbmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PennkroBoe n3nydeHne

8.10

MacmrabHass  cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménnasie mnpoOieMsl

aCTPOHOMHHU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Gmsuka, 10 krace/ Makumes I'.4., byxosues b.b., Corckuit H.H.; mon
penaknueii [lapdentreBoit H.A. AkumonepHoe o61ecTBo «3maTenscTBo
«IIpocsemienne»

» dusuka, 11 kmace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M.; oz
penakmueit [lapdpenTreBoit H.A. AknimonepHoe o6mectBo «M3maTenscTBo

«HpOCBGIHeHI/IC»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJISA

®dusuka. 10 knacc. ba3oBelit u yriyoneHHbI ypoBHU. Kitaccuueckuii Kypc.
[Toypounslie pazpaboTku k yueOHuky I'. 1. MsikumieBa, b. b. byxosiesa, H. H.
Corckoro. / FO.A. CaypoB - M.: AknimorepHoe o0111ecTBO «31aTenbcTBO
«IIpocBenieHue»

®dusuka. 11 knacc. ba3zoBelil u yriyoseHHsll ypoBHU. Kitaccuueckuii kypc.
[Toypounsle pazpaboTku k yueOHuky I'. 1. Mskumesa, b. b. byxosuesa, H. H.
Corckoro, B. M. YUapyruna / F0.A. Caypos - M.: AKInoHepHOE 00IIECTBO

«M3marenscTBO «IIpocBemnenne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
[udposoit oOpazoBaTeIbHBIN pecypchl «AKageMuun MUHIIPOCBEIICHUS

Poccun»



