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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUI K pe3ysbTaram
OCBOEHHUSI OCHOBHOU 0Opa30BaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Takke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUMA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoi Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HAMpaBiIeHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM MpeameTramMu. B Hel
OIPENENAIOTCS OCHOBHBIE LIEIM HM3Y4YEHHs] (PU3UKHU HAa YPOBHE CPEIHEro oOUIero
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThI IO roj1aM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rojgam oO0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IIkoapHBIN Kype GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMNpenesisieT XapakTep UM pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTepHaloB C 3aJlaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOpMUpPOBAHUE YMEHUU MPUMEHSTH
HAYYHBI METO]I TO3HAHMSI TP BBHIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHOBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOMPOCHI KJIACCUYECKOMN, TaK M COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuail Kypca (QU3HKA
o0ObeaUHEH BOKPYr (Qu3nueckux Teopui. Benymmm B Kypce sIBIsETCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTHYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMU dJIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (hU3MUEecKue TeopuH ((PopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: puznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOPHUH, ISl ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pean3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO WCIOJB30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB H JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B IporpamMme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHHUYECKUX
paKkTUYECKUx padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISECTCS YYaCTHUKAMHU
o0pa30BaTeNLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW IUIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH M TOCTAHOBKY OIBITOB IO TMPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEMICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1st pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJISIONINE TPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOrO pasjerna Kypca, Tak M MHTETPUPYsS 3HAHUA W3
pa3HbIX pasnenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3UUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyronue BbhIOOpa (U3MYECKON MOAENU Mg CUTYallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3HUKY Ha YPOBHE CpEHEro 0011Iero 00pa3oBaHus JOJKEH U3YYaThCsl B YCIOBHSIX
MpEeIMETHOr0 KaOuHeTa (U3MKU WM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe O0O0OpYyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICMOBAHMUS  M3y4YaeMbIX  SBJIEHHA ©W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00OpynOBaHME MJII YYEHUYECKHX TPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYIOBAHHUS JOJKHBI OBITH TIOCTPOSHBI Ha KOMILJICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYYarOIIMXCSd K HAYYHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTHE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POPMUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (dopMHupoBaHHE HAYYHOTO MHPOBO33PECHUS KaK pe3yibTara H3YYCHHs
OCHOB CTPOCHHMSI MaTepuu U (pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanne ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opMmMupoBaHue mNpenCTaBICHUNA O PONM (PUIUKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTrxeHne 3TUX lenei 00ecrednBaeTCsl pelIeHUeM CIEIyIOMNUX 3a7a4d B

mporiecce n3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero 0Opa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (uU3MIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB pEIIECHUs pa3IUYHbIX 3aJa4 C SBHO 3a/laHHOM
bu3znueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3gaHue GU3NUECKOl MOJICNIH, aJICKBATHON YCIIOBUSM 3a]1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHUPOBAHUS M TMPOBEACHUS
(GU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU HHGOPMAIIHH,
OIpPEENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIEIOBATEIHCKOH,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMmme 1o (GU3MKE TMepeyeHb J1abopaTOpHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHIIOBAHHBIM, YYHTENb JEJNaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEM oOy4Jarouuxcs.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O IO3HAHUSA

®uszuka — Hayka O mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcniepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyecKkue 3aKOHbI U TEOPUHU. ['paHUIbl IPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto dusuku B GOpPMUPOBAHWU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble ¥ I1U(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemernienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOM TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUsS, MyTH U TMepeMEelICHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuueitnoe  nBwkeHuwe. J[BUKeHHME  MaTepuagbHOM TOYKH MO
OKPYKHOCTH C ITIOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LlenTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSJIOB, LICTIHBIE U PEMEHHBIE MTEpEavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WUIKOCTPAIUMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEKEHHOM NPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbrotoHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI. MaTEpUAIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTE€pUAIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiapxeHus, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpeHHs CKOJbXEHUsI U cuiia TpeHus mnokosi. KoadduiueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUS TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenne aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIlvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJibCa Tejla. 3aKOH COXPAHEHUS HWMITYJIbCa.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIIHOCTE CHIIBL.

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

[TorennumanbHas DHEPTHUA. [TorenmanbHas JHEPIUs YIIPYro
nedhopmupoBaHHod  npyxkuHbl.  [loTeHuManeHas  SHEprust Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHbIE  CWibl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUYECKOE NPUMEHEHHE: BOILOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTULl BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TEN U O0BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojelneil. Macca u
pa3mepsl Monekya. Konnyectso Bemecrsa. [loctosinnas Asoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ usmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKeHHMsS dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [ansToHa. M3omporiecchl B UcalbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHMS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAaTE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTPaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxu

TepmonnHamuueckass cucrema. BHYTpEHHsAS 3HEPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc00bI €€ n3meHeHus. KomnuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKITUS, U3JTydeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporieccaMm. I 'paduueckas
UMHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUpPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanuss SHEpPrUM B TEIUIOBBIX MamuHax. Ko3(p@uIMeHT Mmoie3Horo
nevctBus TemwtoBod mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEMCTBHUEM CXATOTO BO3JyXa, HarpeBaHue >pupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3mMeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneiT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvle nepexoonl

[TapooOpa3oBanue u koHJeHcarusl. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Matepuaiibl. [lnaBienue u
KpUCTaJUTM3aIus. Y IeabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHaioB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenue npv NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTATMYECKOTO BEIlleCTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3MepeHne OTHOCUTENBHOW BIAKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJEKTpUYeCcKuil 3apsn. JlBa BHIa SIEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 3€KTPUYECKU 3apsij.
Onextpuyeckoe mnosie. Hanpsoxk€HHOCTH 3yeKTpuueckoro nois. [IpuHuun



CYyNEPHO3ULIUNA FIEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUARNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwusnexrpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBuE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS 3JIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSITHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapaIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [lomympoBogHUKOBBIE TPUOOPHI.

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



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH JHO/,
TEPMHCTOPHI ¥ (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUiTbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUS U MaTepuaa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyenue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHble CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, rumores3a, Qu3myeckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napa6oia, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayu, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JUCCOLMALINS,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4E€T TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUTAaTEIb BHYTPEHHEIO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHArPEBATEIbHBIC puOopHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11-12 KJIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locrossHHBIE ~ MarHuThl.  B3auMoOAEMCTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKOuMH. [IpyHIMND cynepro3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIUH TO0JI TOCTOSHHBIX MarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOTO TIOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moysib M HampaBiieHUE. [[BUKeHHUE 3apsiKEHHOW YacTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BeKkTOpa MarHUTHOMN
MHIYKIUU. OJIEKTPOJABMXKYILNAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. DJIEKTPOJBIKYIIAS CUJIa WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas cuia
CaMOWHIYKLIHH.

OHeprusi MAarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTAPHBIX
YaCTHUILl, MHAYKIIMOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHAKM MHAYKIIMA MATHUTHOTO TOJIS.

B3anmoseiicTBue 1BYX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHNE >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Paspnen 5. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebarenprHast  cucrtema. CBOOOAHBIE  MEXaHUYECKHE  KOJeOaHMU.
["apmonnyeckue konebanus. [lepuona, wactora, amrumryga u (aza xoseOaHUU.
[IpyvHHBIN MassTHUK. MaremMaTu4eCKul MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue Hepruu Ipyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHUYECKUMHU U
AJEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJ€ATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aryxarouux KojieOaHusiX. BbIHYKI€HHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHyKeHHbIE 3JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennpii  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIBI TOKa H
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IMPAKTUYECKOE NPUMEHEHHE: JIIEKTPUYECKHUU
3BOHOK, F€HEPATOP NEPEMEHHOTIO TOKA, TMHUH 3JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHMIA.

HaOnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens IMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTtepdepenius u iudpaxims MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdeperus. CKOpoCcTh 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 35I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOHCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHUKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakeHus: M NpeJOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pe30HAHC.

HaGnrogeHnue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHuH.



HccnenoBanrie  CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
nperoMIIeHUE, ONIspu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu ceera. ToueyHbIld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaje.

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

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

ColOuparomrie u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M1.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOU ONITUKH.

BonnoBass ontuka. Wutepdepenunss cBeta. KorepeHTHblE HWCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE pacpOCTpaHEHUE, OTPAKEHUE M NPEIIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKoIa, TeJIeCKona.

Habmronenne natepdepeHIny CBETA.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TonyueHue cekTpa ¢ MOMOUILI0 MPU3MBI.

[Tomy4yenue ciekTpa ¢ mMOMOIIBI0 JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonivl



N3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paKEHUI B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znesa 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHH U COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKON YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. ®opmyna [lnanka cBsizu sHEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.
OTtkpoiThe U ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotordpdekra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu moriomieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBbIe cBoOlicTBa yactull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOoCcTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paanoakTUBHOTO u3iydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHre pagoaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenbepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

S nepuble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTobp1 HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3NPYIOIINX YaCTHUL.

Yuenuueckuii akcnepumenm, nabopamopmuvie pabomul

HccnenoBanrie TpeKoB YacTUIL (M0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3Buths actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. Conneunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHBbIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCJENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00a. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTrO MOJIyIIapUs U SIPKHUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢u3uku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, POJib GU3HUECKON TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBI3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHsS B 11 kimacce oCyIecTBIsIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTUKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (PakT, TUMOTe3a, (Pu3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPAaBHEHWH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HAa OCHU KOOPIWHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJO00US TPEYTOJIbLHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SIBJIEHUS B KUBOW MPUPOAE, ACHCTBUE
paanay Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPABIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MIJIM, 3aJ€KM MArHUTHBIX  PYII,
dboTOoChEMKA 3eMHON TTOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICCHUH.

Texnonocusi: JIMHAWA 3JEKTPOINEpENady, TEHEepaTop NEPEMEHHOro TOKa,
AJIEKTPOJBUTATENb, WHAYKIIMOHHAS TM€4Yb, pajap, PaauONpUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBU-meub, NMpOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA,
COJTHEYHast Oarapes.



IINIAHUPYEMBIE PE3VYJIbBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JOCTIKCHHE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTAaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpa)xkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroluxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEXKICHWUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCIIC B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh TPAKIAHCKON MO3MLKN 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENLHOCTh B HMHTEPECax TPa)KIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHUE B3aUMOJICHCTBOBATH C COIMATIbHBIMH MHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IAaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UICHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTIKCHHSIM
POCCUICKUX YUYEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEICHHS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHWCJIE B
NEeATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOTO OYyAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyuero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3Nu4yHbIM cdepaM MpodhecCHOHATBbHON JesTeIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUU BCEU KU3HH;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOLLEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIBHOCTH, TOTOBHOCTH B IpOLECCE
u3ydeHus  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (QOpMyJIHpOBaTH W aKTyaIM3UpoOBaTh  MpoOIIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEIH JIeATeIbHOCTH, 3aJaBaTh MapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4E€TOM aHaIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSX  PEABHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;
pa3BUBATh KPEATHBHOE MBIILICHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIaJICTh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-HCCIEA0BATENbCKON U MPOEKTHOU JAEATEIbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETallUY, MPEoOPa3OBaHUI0 W MPUMEHEHHIO B PA3IUYHBIX YYeOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pellIeHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 331aBaTh IapaMeTPbl U KPUTEPUN PELLICHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JeSITEIbHOCTH, B TOM YHUCIIE TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NIPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MPEJiaraTh OPUTHHAIBHBIE TIOAXOAbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTh IOUCK, aHalu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IIPEICTaBICHNUS;

OLIEHMBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(GOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3alMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCcOCOEpEKEHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pa3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHadeHHsI THPOPMAIIUHU U [IETICBOW ayUTOPHH, BRIOUPAst ONITUMATBHYIO
dbopMy npeCcTaBIeHUs U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILECTBIISITh OOIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU JESTEILHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M CMAT4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN KayKOT0 WIEHA KOJUIEKTUBA;

OPUHUMATh LM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAay€CTBO CBOEro BKJIAJa M KaXIOr0 yYaCTHHKAa KOMaH[Ibl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE IPOEKThI, OLEHUBaTh HUAEH C MO3UIUH HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh [O3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

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

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B 0O0JIaCTH
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, IMOIMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/JeTh  HAaBBIKAMU  MO3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEWCTBHUM M MBICIUTENbHBIX MPOLECCOB, HMX pPE3yIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX TIPH aHAINU3E PE3yJbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeSATEeTbHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce DOCTHKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOrPAMMBbI
mo ¢Gu3MKEe IS YPOBHS CpPEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIIPaBJICHHUS Pa3BUTHUs COOCTBEHHON 3MOIIMOHAIBHON Cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aIanTHUPOBATBCI K
AMOITMOHAJILHBIM U3MEHECHHSAM U TIPOSBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTHKCHHIO LN H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWUW OOIICHHS, CIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeameTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHON HAay4YHOW KAapTUHBI MUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEINIEH:
MaTepuaabHas TOUKa, MHEpLUUaAJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJICaJbHbBIN a3, MOJCIU CTPOCHUS Ia30B, KUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PELICHUU PU3NYECKUX 3a/1ay;

pacro3HaBaTh (pU3nUecKue sBICHUs (MPOIECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JIBH>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojieiicTBue Ten, auddy3us, OPOYHOBCKOE NBWKECHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl IPU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIIApCHHE, KOHJICHCAIIMS, TUIABJICHUE, KPUCTALIM3AIUs, KUIICHUE,
BJIYKHOCTb BO3/lyXa, OBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIECccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTEHIUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHWUYECKass MOIIMHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEeMbIX BEIMYMH, MX OOO3HAUCHHS M CIUHUIIBI,
HaxoJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UMYECKYIO BEIIMUYMHY C JAPYTUMU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOWCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETHYECKasi YHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBAaApaTHIHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTra rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(Gu3NYECKYIO BEIMYUHY C IPYTUMU BEIHUUMHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUsL (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, MOTEHIMAN, PAa3HOCTh MOTEHIUAJIOB,;
Py OMHWCAHWHM TIPABWIBHO TPAKTOBATh (PU3UUECKHM CMBICI HCIIOIh3YyEMBbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MPUHIIMIBL 3aKOH BcemupHoro TsaroteHus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
TOPUHITUN CYMEPIIO3UIIMA CHJI, TIPUHITUI DPABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOM PHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
a0COJIFOTHOI TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpw >TOM pasidyarh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHMYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MAaCHOTO HCIOJIB30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HW3MEPEHUH, TPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBIIAThH MPAMbIE U KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BEIUYMH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (PU3WYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKcUpoBaTh Pe3yNbTaThl MOJTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nuIl ¥ TpadUKOB, AENaTh BBIBOABI IO pe3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO OKCIepUMEHTa, Y4eOHO-HCCIENOBATENBCKOW W TPOEKTHOM
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (hHU3UUecKrue 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3MUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOI BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUi: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PacCyXJACHUN C OMOpPON Ha HM3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH WU
(bu3uYCeCKHE ABIICHUS,

UCIIONb30BaTh  MPH  pPEIIeHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEICTABJICHUS YYEOHOW U HAay4YHO-TIONMYJIIPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUUYECKU aHAIM3UPOBATH MOTydaeMyto HH()OPMAIINIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBHIIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PadOTy TpyNIbl, PAUMOHAIBHO pAcCHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE paCCMaTPUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApPTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EOUHCTBO
bu3MUecKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN AJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBIICHUS (MIPOLIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: 3JIEKTPUYECKAs] TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHasE WHAYKIWS, JAEHUCTBUE MArHUTHOIO TIOJIsI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMATHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3P hexT (poTodr¢dheKT), CBETOBOS AaBICHHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIuOaKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), HUCMOJIB3YS (DU3NYECKUE BEITUYHHBIL:
AIIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMoJjs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYyIIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MepuoJ U 4YacToTa
KoieOaHul B KoJeOaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSTHUE U
ONTUYECKasl CWJIa JIMH3bI, MPU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHs M EJAUHMIIbI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

OMUCHIBATh HW3YUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nuecKkue BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, IJMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUW TPABUIBLHO TPAKTOBATh (U3UUYECKUH CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS M E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYI0 (PU3MUYECKYI0 BEJIMYUHY C JIPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChI U SBIICHUS, UCIOIB3Yys (U3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATENHLHOTO U MapasjieIbHOTO
COEIMHEHUS MPOBOAHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH »JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHa miia Gororddexra,
3aKOH COXPAHEHHUSI HHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs] MACcCOBOTO YHMCIa, MOCTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
PUMEHUMOCTH;

OTPENIEIIATh HAMIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh AKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU 3TOM
dbopmynmupoBath TpobiieMy/3amady HM  THIOTE3y y4eOHOro OKCICPHMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHUS U HMCIOJIb30BaTh WM3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (PHUKCHUPOBATH
pe3yJbTaThl MOJYYECHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOI0IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJNIB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BEIOWPATHh (PU3UYECKYIO MOJCINb, BBIACIITh (PU3NUECKHE BEIMUMUHBI U (POPMYIIHI,



HEOOXOUMbIe NIl €€ pElIeHUs, MPOBOJUTH PAcu€Thl M OLIEHHWBATh PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCykJE€HHUH C ONOpOM Ha H3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJa4  COBpPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTAaBJICHUS y4€OHOW W HAyYHO-TIONMYJISIPHOM MH(pOpMalUy, MOITYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIH30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU W TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JuIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTMYECKOI0
MOBEJICHUA B OKPYXKAOIIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNNbI, PAlNMOHAIBHO pACHpeeisTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLIEHUBATh
BKJIaJ] K&KJOT0 U3 YYaCTHUKOB T'PYIIbI B pELICHUE pacCMaTpUBAEMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosmyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB U TeM uu(poBbIe
Ne i/ P Kourpoasbnbie | IlpakTruyeckn (ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI e padoThl
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3nka U METOJIbl HAYYHOT'O TTO3HAHUSA 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kimematitka > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Aumamika ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https:/m.edsoo.ru/7fA1bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnoreka [JOK
' TEOPHHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEpMOAHHAMIKIL 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIE IEPEXOBI https://m.edsoo.ru/7f41bf72




Wroro no pazueny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
41 IIEKTPOCTATHIA ! L https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 7
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 51 4
11 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbie
Ne ni/mn P Konrtpoabnbie | Ilpakruueckue (mupp )
MpOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJIUHAMUKA
bu6nuorexa [IOK
11 DeKTpOCTATHKA > 1 https://m.edsoo.ru/7f41bf72
12 [TocTostHHBIN 2NeKTpUYECKUii TOK. TOKH B 12 1 bubnmnoreka [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
MaruuTHOE 1mose. DIeKTpoMarHuTHast
1.3 11 3 https://m.eds00.ru/7f41c97
WHIYKITUS c
Hroro no paszneny 28

Pazpnen 2. KOJIEBAHUA U BOJIHbBI




MexaHHYEeCKHE U 3JICKTPOMArHUTHBIC bubmorexa [JOK
2.1 P 9 1 https://m.edso00.ru/7f41c97
KoJIeOaHus c
MexaHnuecKre U 3JEKTPOMarHUTHEIE bubmmorexa HOK
2.2 P 5 1 https://m.edso00.ru/7f41c97
BOJIHBI c
but6mmoreka [IOK
2.3 Onrtuka 9 3 https://m.edsoo.ru/7f41c97
C
Htoro no paznemny 23
PesepBHOE BpeMms 3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 51 4 7
12 KJIACC
Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Konrtpoabnsie | IIpakTnuyeckne (ubp )
NMpPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
bu6nuorexa [IOK
2.1 OnTuka 4 3 https://m.edso00.ru/7f41c97
c
Htoro no pazneny 4
Pasznen 3. OCHOBBI CIHEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
3.1 OcHOBBI CIELIMATIBHON TeOpUU 4 1 bubmuoteka [IOK




OTHOCUTCIBHOCTHU

https://m.edsoo.ru/7f41c97
c

Wroro no pazueny 4
Paznen 4. KBAHTOBAS ®U3UKA
bubnunoreka LIOK
4.1 DJIEeMEHThI KBAHTOBOM ONTUKHU 6 https://m.eds00.ru/7f41c97
c
bubmuorexa [JOK
4.2 Ctpoenue aToma 4 https://m.edsoo.ru/7f41c97
c
bubmuorexa [JOK
4.3 ATOMHOE PO 5 https://m.edso0o.ru/7f41c97
c
Htoro no paznemny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

bu6nuorexa [IOK
5.1 DNeMEHTHI aCTPOHOMUU U aCTPODU3UKH 7 https://m.edso00.ru/7f41c97
c
Htoro no pazneny 7
Pa3znen 6. OBOBIIAIOHIEE TIOBTOPEHUE
bu6nuoreka [IOK
6.1 O6o061matoniee MOBTOPEHUE 4 https://m.edsoo.ru/7f41c97
c
Htoro no pazneny 4
PesepBHOE Bpems 3




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34




IHOYPOUYHOE IINTAHUPOBAHHUE
10 KJIACC (1 yac ayn., 0,5 cam.)

N KosanyecTBo yacos JlaTta
]
/i Tema ypoxa Bcero KonTpoabn IIpakTnyeckne | H3Y4YEHH
aya/cam ble paboThI padoTsbI b
®usuka — Hayka o npupoje. Hayunbsie METOABI IO3HAHUS
1 oKpykaroiero mupa. Poib u Mecto pusuku B hopMupoBaHUU 11
COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B IPAKTUYECKON
JIeATEIBbHOCTH JIFOAEH
2 Mexanudeckoe aBuxeHrue. OTHOCUTEIbHOCTh MEXAaHUYECKOTO 1
nBwkeHus. [lepemenienue, CKOpoCTh, YCKOPEHHE
3 PaBHOMEpHOE ITpsAMONIMHENHOE JBUKEHHE. PaBHOYCKOpEeHHOE 11
NPSIMOJIMHEITHOE IBUYKEHUE
4 CBoOoHOE MMajieHue. Y CKOpeHUE CBOOOTHOTO T ICHMS 1
KpuBonuHneliHoe aBuxeHue. J[Br>keHre MaTepruaabHON TOYKH 110
5 OKpyx)HOCTH. [IpuHIIMIT OTHOCUTENBHOCTH [ anuest. 1/1
NuepumnansHble cuctemsl orcuera. [lepsriil 3akoH HeroToHa
6 Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akoH 1
Hprorona 11 MarepuanbHOM TOUKH
Tperuit 3akoH HproTOHA U1 MaTepUATIBHBIX TOYEK. 3aKOH
7 BceMupHoro TsaroteHus. Cuna tsoxectu. [lepBas kocMuueckas 1/1
CKOPOCTh
Cuina ynpyroctu. 3akoH 'yka. Bec tena. Cuna TpeHusl.
8 Koad¢unment tpenus. Cuna conpoTUBIECHUS TPU JIBUKEHUH 1/1
T€Ja B KUAKOCTH UJIM rase
[TocTynaTensHOE M BpallaTeIbHOE ABMIKEHHE a0COIIOTHO
9 TBEpAOro Tena. MomeHT cuiibl. [1nedo cuibl. Y cnoBust 1
paBHOBECHsI TBEPAOIO TENA
10 HNmnynsc MmaTepuanbHON TOYKH, CUCTEMBI MATEPHAIIBHBIX TOUEK. 1

Wmnynbc cuiibl. 3aK0H coXxpaHeHHusl UMIynbca. PeakTuBHOE




JBHXKXCHUC

11

PaboTa n momHoCTh cuiibl. Kunetnueckas sHeprus
MaTepraabHONH TOUKH. Teopema 00 N3MEHEHUN KHHETHYECKOH
JSHEPruu

12

[TorennnanbHas sHeprus. lloTeHnnanbHas SHEPrus ynpyro
neGpopMHUpOBaHHON NPYKUHBL [loTeHIIMaNbHAs SHEPTUS Tea
BOJIN3M IOBEPXHOCTH 3eMJIU

13

HOTCHHI/IaJ'IBHI)IC 1 HCIIOTCHIHMAJIBHBIC CUJIbI. CBs13b pa6OTBI
HEIIOTCHIIMAIHPHBIX CHJI C H3MCHECHHEM MEXaHMISCKOM OHCPIruun
CHCTEMBI Tel. 3aKOH COXpAaHCHUA MEXaHU4YeCKOH OQHCPI'UH

14

JlaboparopHas pabota «lccrnenoBanue cBI3u pabOThI CUJIBI C
M3MEHEHUEM MEXaHUYECKOM IHEPTUU Tejia Ha MPUMeEpe
PaCTSKEHUSI PE3UHOBOIO KIYTa»

15

OcCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.
bpoynosckoe nsmkenue. Anddysus

16

Xapakrep JBUKEHUS U B3aUMOJICHCTBUS YaCTHUL] BELIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX Tel. Macca
mosiekyn. Konnuecto BemectBa. [loctostnaast ABorazipo

1/1

17

TenmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [llkana
temneparyp Lenscust. Uneansnsiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

1/1

18

AOcouroTHas TeMIiepaTypa Kak Mepa cpeHeld KHHETHIECKOM
SHEPTrUM JIBIKEHUS MOJIEKYN. YpaBHeHne MeH ieneeBa-
Kitanelipona

19

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

20

JlaGopaTtopHast pabota «McciaenoBanue 3aBUCUMOCTHA MEKITY
napaMeTpamMu COCTOSIHUS Pa3pesKEHHOT0 razay

21

N3omporieccsl B HIealIbHOM T'a3e U UX Tpaguyueckoe
IpeacTaBlIeHne. BHyTpeHHsIS S3HEPrusl TEPMOINHAMUYECKON
CHCTEMBI U c1I0ocO0bI €€ n3MeHeHHs. Kon4ecTBO TemIoThl U
pabota. BHyTpeHHsIsl S9Heprus 0JHOATOMHOTO MJI€aIbHOIO ra3a

1/1




22

Buper Terionepenaun. Y aenbHas TEIIOEMKOCTD BELIECTBA.
KonmuecTBo TEIIOTHI pH Terionepeaaye. AnnadaTHeIi mporece

1/1

23

IIepBbIil 3aKOH TEPMOJAMHAMUKHU U €r0 IPUMEHEHUE K
u3onpoueccaM. HeobpaTumocTs mpoueccos B npupojie. Bropoii
3aKOH TEPMOJMHAMUKHU

1/1

24

[Tpunun gevicrBus u KII/I TermoBoit mammnel. ki Kapro u
ero KII/]

1/1

25

DKOJIOTHYECKUe POoOIeMbl TerIo3HepreTuku. O000maromuii
ypok «MomnekynsapHas puznuka. OCHOBBI TEPMOJIUHAMHUKI

1/1

26

Kontponbnas padora o reme «MonekymsipHas Gpusuka. OCHOBBI
TEPMOIMHAMUKI

14.03.202
5

27

[TapooOpa3oBanue u KOHACHCANK. VcnapeHre U KUIICHHE.
AOCOIOTHASI 1 OTHOCUTEJIbHAS BIIAXXHOCTH BO3/TyXa.
HacpleHHsii nap

1/1

28

Tsépnoe teno. Kpucrammueckue u amop@Hble Tena.
AHUN30TpONUs CBOMCTB KpUcTaIoB. JKuJK1e KpUCTaILIbL.
CoBpeMEHHbIE MaTEpUaJIbI

29

[InaBnenue u KpucTauIU3anus. Y aelbHas TEIUIoTa MIaBICHHUS.
CyO6numarusi. YpaBHEHHE TEIUIOBOTO OajaHca

1/1

30

OnekTpu3anus Tel. JnekTpuyeckui 3apsia. JBa Buaa
AIIEKTPUUYECKUX 3apsi/10oB. [IpOBOTHUKH, TUAIEKTPUKU U
HOJTYNIPOBOTHHUKH. 3aKOH COXPAHEHHsI MIEKTPUUECKOT0 3apsiaa

1/1

31

B3aumoneiictBue 3apsnoB. 3akoH Kynona. Toueunsrit
AIEKTPUUECKUH 3aps]l

32

Harnpsix€HHOCTB 3iIeKTpUYecKoro nois. IIpuHnun cynepno3unuu
JJIEKTPUYECKUX NoJIel. JINHNM HanpsKEHHOCTH

33

PaGoTa cuit anextpocraruueckoro mojs. [lorenmuan. Paznocts
noTeHuanoB. [[poBOAHUKY U JUAIEKTPUKHU B
JEKTPOCTaTHYECKOM MoJie. JludnekTpudeckasi IpOHUIIAEMOCTb

1/1

34

PesepBHbIil ypok. O6061maromuit ypok no temam 10 kitacca




11 KJIACC (1 yac ayn., 0,5 cam.)

N KosanyecTBo yacos JlaTta
°
n/m Tema ypoxa Bcero Kourpoabn | IIpakTuyeckue | H3y4e€HH
aya/cam ble paboThI padoTsbI s
1. IToBTOpenue npoiinenHoro B 10 kiacce 1
2 OnexTpoéMkocTh. Konnencarop. D51eKTpoEMKOCTb MII0CKOTI0 1
' KOHJIeHCaTopa. DHEeprus 3apsKeHHOI0 KOHEHCaTopa
3 JlaGopaTtopHas pabota "M3mepeHue 3MeKTpOEMKOCTH 1 1
' KOHJIeHcaropa"
IIpuHIMIT NENCTBUA U IPUMEHEHNE KOHIEHCATOPOB,
KOIMPOBAJILHOI'O aapara, CTpyiHHOro npuHTepa.
4 DJeKTpocTaTHUECKas 3aIuTa. 3a3eMJICHHAE dIIEKTPOTPUOOPOB. 11
' ONeKTpUYECKUil TOK, YCIOBUS €ro cyuiecTBoBaHus. IlocTosHHBIN
tok. Cuna toka. Hanpsixenue. Conporusienue. 3akoH Oma st
y4yacTKa Lenu
[TocnenoBarenbHOE, NapaielIbHOE, CMELIAHHOE COCTUHEHNE
5. npoBoAHUKOB. JlaboparopHas padoTa «/3ydyeHne cmemnanHoro 1 0.5
COEJIMHEHUS PE3UCTOPOBY»
PaboTa 1 MOIIHOCTb 3JIEKTPUUECKOTO TOKA. 3aKoH J[xoyis-
) Jlenna. 3axon Oma /115 TOJTHON (3aMKHYTOM ) AJIEKTPUIECKOM 11 05
' nenu. Kopotkoe 3ambikanue. JlaboparopHas pabota «/3mepenue '
O/1C ncToyHuKa TOKa ¥ €ro BHYTPEHHETO COMPOTUBIICHUS
; DneKTpOHHas TPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTD 1
' COIIPOTHUBIIEHUS] METAJIJIOB OT Temrepatypbl. CBEpXIPOBOAUMOCTh
OnexkTpudeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB
8. [TomynpoBOIHUKH, UX COOCTBEHHAs U IPUMECHAsI TPOBOAUMOCTD. 1/1
CaoiictBa p—Nn-nepexona. [1onynpoBoiHUKOBBIE TPUOOPHI.
9 DJeKTpUYecKUil TOK B paCTBOpax M pacijiaBax 3JeKTPOJIUTOB. 1
' DJIEKTPOJIMTHYECKAS AUCCONUALIMS. DIICKTPOJIN3
10. | Onextpuueckuii TOK B razax. CaMoCTOSTENbHBIN U 1




HECAMOCTOSITENbHBIN pa3psaa. Monuus. [lnazma.

11.

DekTpudecKre MpUOOPhl U YCTPONCTBA M UX MPAKTHUYECKOES
npuMmenenue. [IpaBuna rexauku 6e3omacuoctr. Q000NN
YPOK «DJICKTPOJHHAMHKA»

1/1

12.

ITocTossHHBIE MAarHUTHI U UX B3aUMOJIecTBHE. MarHuTHOE IOJIeE.
BekTop MarHuTHOM MHAYKUMH. JIMHUM MArHUTHON MHIYKLIHH.

13.

MaruauTtHoe nosje NpoBOJHUKA ¢ TOKOM. OmnbIT Dpcereaa.
BzaumopeiicTBre npoBoHUKOB ¢ TOKOM. JlabopaTtopHas paboTa
((I/I?;yT-IGHI/IC MAarauMTHOI'O ITOJIAA KaTyIIKKW C TOKOM)»

1/1

0,5

14.

JleiicTBrEe MarHUTHOIO 10JIsL HA IPOBOJIHUK ¢ TokoM. Cuna
Awmnepa. Jlabopatopnas pabora «ccnenoBanue neictus
IIOCTOSIHHOT'O MarHWTa Ha PaMKy C TOKOM»

15.

JleficTBHE€ MarHUTHOTO IOJIsSI HA IBUKYLIYIOCS 3apSKEHHYIO
yactuny. Cuna Jlopenna. Pabora cuinel Jlopenna.
DneKTpoMarHuTHas HHAYKIus. [10Tok BeKTOpa MarHUTHOM
uaaykuuu. J/1C naaykunn. 3aKOH 3IeKTPOMArHUTHOM MHIYKIUN
®Dapanes

1/1

16.

JlaGopaTtopHas pabota «MccnenoBanue siBICHUS
AIIEKTPOMATrHUTHOW WHIYKIIMI

17.

NuayktuBHOCTH. SIBNeHue camonHaykuuu. 31C caMOMHAYKIINH.
DOHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.
DJIEKTPOMarHUTHOE MOJIE

18.

TexHuuecKkne ycTpoiucTBa U X IPUMEHEHHUE: IOCTOSIHHBIE
MarHMThI, 3JIEKTPOMArHUThI, FIEKTPOABUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHI, UHAYKIMOHHAs redyb. O6o0maromuit
ypok «MarHuTHoe noJie. DJIeKTPOMAarHUTHas! MHTyKIUS»

1/1

19.

KonrtponbHas pabora no reme «MarHuTHoe noiie.
DJeKTPOMAarHUTHAs! MHIYKIIHS»

20.

CBobosHbIe MexaHnueckue konedbanus. ['apmonnueckue
Kosie0aHusl. YpaBHEHUE TapMOHUYECKUX KOJIeOaHUH.
ITpeBpanienue sHeprun




21.

JlaboparopHas pabota «MccrnenoBanue 3aBUCUMOCTH epro/ia
MaJIbIX KOJIeOaHUM Tpy3a Ha HUTHU OT JJIMHBI HUTU M MaCChI TPy3a»

22,

Konebarenbublit KOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHbIE
KoJIeOaHUs B MI€AJIbHOM K0JIe0aTebHOM KOHTYpe. AHAIOTUs
MEXy MEXaHUYECKUMH U AJIEKTPOMArHUTHBIMH KOJIEOaHHSIMHU.
®opmyina TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B UJCATTbHOM
K0JIeOATEITHbHOM KOHTYpE

1/1

23.

[Ipeacrasnenue o 3aryxaromux Koiedanusx. BoiHyx/1eHHbIE
MexaHu4deckue kojebanus. Pezonanc. BeiHykaeHHbIe
AJIEKTpOMarHuTHeIe KosneOanus. IlepeMeHHblil TOK.
CuHyconabHbIN IEpEMEHHBIA TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYIHOE U ACHCTBYIOLIEE 3HAYEHUE CUIIBI TOKA U
HaNPsDKEHUS

1/1

24,

Tpancdopmarop. [IpousBoactso, nepegaya u norpedieHue
AIEKTPUYECKON SJHEPTUH. Y CTPOMCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUYECKOTO 3BOHKA, FEHEPATOpa IIEPEMEHHOTO
TOKa, JINHUU 3JIEKTpOoIepeaay

1/1

25.

DKOJIOTUYECKUE PUCKU IIPU MTPOU3BOJICTBE AIIEKTPOIHEPTUH.
KynbTypa ncnonp30BaHus 2JIEKTPO3HEPTUH B TOBCEIHEBHON
JKU3HU

26.

MexaHnueckne BOJIHBI, YCIOBHS pacripocTpanenus. [lepuos.
CKopocThb pacnpocTpaHEHHs U JUIMHA BOJHBL. [lonepeunsie n
MPOJI0JIbHBIEC BOJHBL. 3BYK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa.
BeicoTta Tona. Tem6p 3ByKa

1/1

27.

3J'IeI(TpOMaFHI/ITHBIe BOJIHBI, UX CBOICTBA U CKOPOCTh. [Ixama
SJICKTPOMArHUTHBIX BOJIH. HpI/IHIII/IHI)I paanoCBA3U U
TCIICBUACHN . PazButue CpCACTB CBA3H. Pannonoxaum{

1/1

28.

[IpssmMonMHENHOE PaCIPOCTPAHEHNE CBETA B OHOPOIHOM Cpelie.
Toueunslii ICTOYHUK cBeTa. JIyd cBeTa

29.

OTtpakeHue cBeTa. 3aKoHBI OTpakeHus ceta. [loctpoeHue
n300paxkeHuit B muockoM 3epkaie. [Ipenominenue ceera. [TonHoe
BHYTpEHHee oTpakeHue. [IpeaebHbIN yToJI MTOJHOTO

1/1




BHYTPEHHET0 OTPaKEHHUS

30. | Jlaboparopnas pabota «M3mepeHue nokazaTesns MpeaoMICHUs 1
CTEKJIa»

31 JIunssl. [Toctpoenue n3obpakenuii B aun3ze. @opMyiia TOHKOM

" | numH3BL YBenuveHue JuH3bL. JlabopaTopHas pabora 1/1

«MccnenoBanne CBOMCTB M300PKEHUN B JIMH3AX)

32. | Jucnepcus cBera. CinoxHbIN cocTaB Oenoro ceeta. L[Ber. 1
JlaboparopHas pabota «Habmonenue nucnepcun cBeTay

33. | Hurepdepenuus cera. Judpakuus cera. JJudpakumonnas 11
pewérka. [lonepeynocts cBeTOBBIX BOJIH. [lonsipu3anms ceera

34. o .
PesepBHblii ypok. O606maromuii ypok mo temam 11 kitacca 1




12 KJIACC (1 yac ayn.)

KoauuecTBO 4acoB

Ne Tema ypoka Kont I Aara
/i Beero POJIbHBbIE PAKTHYECKH w3yeHus
padoThI e padoThbI
1. IToBTOpenue nporaeHHoro B 11 kimacce 1
5 OnTuueckue NpudOpPHI U YCTPOICTBA U YCIIOBUS UX 1
' 0€3011aCHOT0 MPUMEHEHUS
3. I'paHnLIBI TPUMEHUMOCTH KJIACCUYECKON MEXAHMKHU. 1
[Toctynatel cienvaibHONW TEOPUU OTHOCUTEIHLHOCTH
4 OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHHU 1
Y COKpAIICHHUE JIJTUHBI
c DHeprusi U UMITYJIbC PEISITUBUCTCKON YyacTullbl. CBSI3b MacChl 1
’ C DHEpruel U UMNyJIbLCOM. DHEPTHUs MOKOs
6. Kontponbhas pabota «Ontuka. OCHOBBI crielnaibHON 1 1
TEOPHUH OTHOCUTEIHLHOCTH
7. ®otonbl. Dopmyna [1nanka. DHEprus u UMIybC GOTOHA 1
3 OtkpsiTre U uccaenoBanue porordpdexra. Onwitel A. I 1
] CroneroBa
9 3akonbl portorddexra. YpaBHeHHEe DUHINTEHHA s 1
' dororddekra. «Kpacnas rpanunay porosrpdexra
10. I[aianeHHe ceeta. OnprTel [1. H. JIebeneBa. Xumuueckoe 1
JIEIICTBHUE CBETa
11 TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE! 1
dboTodmeMeHT, (OTOIATUYNK, COTHEUHAs OaTapesi, CBETOIHO]]
12. | Pemenwue 3ama4 1mo Teme «IIEeMEeHTHI KBAHTOBOM OIITHKHY 1
13. Monens aroma Tomcona. OnbiTel Pesepdopna no paccesnuro 1
a-yactuil. [1anerapHast Mmoens aToma
14. | Ilocrynatel bopa 1




15.

N3nydenue u nornoieHue GoTOHOB IIpU NEPEXoe aToma ¢
OJIHOTO YPOBHS HEPruu Ha Apyrou. Buasl ciekTpos

16.

BousiHoBBIE cBOMcTBa yacTul. Bosiabl ne bpors.
KopnyckyinsipHo-BosiHOBOM mayanu3M. COHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

17.

OtkpeiTre paguoakTuBHOCTH. OmbITHI Pe3epdopaa mo
OTIPEICNICHUIO COCTABA PAIMOAKTUBHOTO H3ITYYECHHUS

18.

CgoiicTBa anbda-, 6era-, raMMa-u3nydeHus. BiousHue
pPaIuOaKTUBHOCTH HA KUBBIE OPTaHU3MBbI

19.

OTtkpeITHE TPOTOHA U HeWTpoHa. M3oTomnbl. Anbga-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnay. ['amma-
U3JITy4YeHUe

20.

DHeprus CBSI31 HYKJIOHOB B siipe. SliepHbIe peakiiu.
Snepuslii peaktop. [IpobaeMsbl, MepCreKTUBEI,
AKOJIOTMYECKHE aCIEKTHI SIIEPHON SHEPTETUKU

21.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA. METo/1bI
HaOJI0ACHUS U PETUCTPALIMU HJIEMEHTAPHbIX YaCTHII.
Kpyrasiii cron «@yHaaMmeHTaabHble B3aUMOJAEHCTBHS.
EnuHcTBO hM3nueckoil KapTUHBI MUPa»

22.

Bun 38é31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, IITAHETHI, UX
BuanMoe asmxenune. ColHeuHas CUCTEMa

23.

Connue. ConHeyHasi akTUBHOCTb. MICTOUHMK 3HEprun
CouHna 1 3B€31

24.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/1bI TTIABHOU
MOCJIEIOBATEILHOCTH. BHYyTpeHHEe cTpoeHuE 3BE3 .
CoBpeMeHHbIE TPEICTABICHHS O TPOUCXOKACHUH U
sBorrorny CoTHIA B 3BE3]T

25.

Mneunsiii [Iyte — Hama ["anaktuka. [lonoxenue u
nexenne Connua B ['anaktuke. ["anaktuku. UEpHbie ABIPHI
B SIIpax rajakTHK

26.

Bcenennas. Pa3beranue ranaktuk. Teopus bonbiioro
B3pbIBa. PennkToBo€E n3ityuyeHne. MerarajakTuka




27. | Hepemennbie mpoOieMbl ACTPOHOMUH 1
)8 KonTponbhas pabota «1eMeHTbl aCTPOHOMUU U 1 1
" | actpoduzuKm»
O6o6maromuit ypok. Poib ¢pusuku n actponomuu B
29. | SKOHOMHMYECKOM, TEXHOJOTHUECKOH, COIUAITLHON 1 1
THYECKON cepax AesITeTbHOCTH YeJIOBEKa
30 Ob6o06maromuit ypok. Poib u mecto pusuku u actpoHOMUU B 1
" | CcOBpeMEeHHOU Hay4HOM KapTHHE MUpa
O606maromuit ypok. Poib ¢pusndeckoii Teopuu B
31. | QopmupoBaHUM MPEICTABICHHA O (PU3HMUECKON KapTHHE 1
Mupa
O6o6maromuii ypok. Mecto gpusndeckoil KapTUHBI MUpPA B
32. | oOuiem psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX 1
MIPEJICTaBICHHUI O PUPOJIE
33 PesepBHbIil ypok. MaruuTHoe 1osie. DJIeKTpOMarHuTHas 1
" | umHIYKIUS
PesepBubiit ypok. Ontuka. OCHOBBI ClIEIIUATBLHON TEOPUU
34. | otHOcuTenbHOCTH. KBaHTOBas pu3nKa. DIIeMEHTHI 1
ACTPOHOMHUHU U aCTPOPU3UKH
12 KJIACC (1,5 yac ayn.)
KoJsmnuecTBo 4acos
Ne Tema ypoka K 11 Aara
/0 yp Beero OHTPOJIbHBbIE PAKTHYECKH ——
padoThI e padoTsbI
1 IToBTOopenue nmpoiaenHoro B 11 kiacce 1
5.3 OnTuueckue MpuOOPHI M YCTPOHUCTBA U YCIOBUS X 5
0€30MacHOro NPUMEHEHUs
4-5 | I'paHnIBI IPUMEHUMOCTH KIACCUYECKON MEXAHMKHU. 2




HOCTy.]'IaTBI CHCHH&HBHOﬁ TCOPUU OTHOCUTCIIbBHOCTH

OTHOCHUTENHLHOCTD OIHOBPEMCHHOCTH. 3aMCI[J'IeHI/Ie BPEMCHHU

° Y COKpalleHHE JUIMHbI

2.8 OHeprus 1 UMIYJbC PEISATUBUCTCKON yacTUlbl. CBA3b Macchl
C DHEpruel U UMIyJIbLCOM. DHEPIUs MOKOs

9 KoHntposnbHast padora «Ontrka. OCHOBBI CIICIIUATBLHOMN
TEOPUU OTHOCUTEILHOCTU»

10 ®otonbl. Popmyna [lnanka. DHeprus 1 UMnyabe GoToHa

1 OtxperTre u uccnenopanue Goroddpdexra. Onbiter A. I'.
CroneroBa

12- | 3akonbl porodddexra. YpaBHeHHEe DiHIITEHHA 1715

13 dorosrddekra. «Kpacnas rpanunay» porodddexra

14- | JlaBnenue cera. OnbiThl [1. H. JIeGeneBa. Xumudeckoe

15 JEelCTBUE CBETA

16- | TexHuyeckue yCTpOICTBa U MPAKTUUECKOE TPUMEHEHUE:

17 ¢doTorIeMeHT, POTONATUHK, COTHEUHAsI OaTapesi, CBeTOINO/

18 Pemenne 3amad mo reme «IJI€MEHTHI KBAHTOBOM OITHUKNY

19- | Mogens atoma Tomcona. OnbiTel Pezepdhopaa no paccessHuio

20 a-yactul. [Inanerapnas monens atoma

21 Iloctynatel bopa

22- | WM3nyuyenue u norjouieHue GOoTOHOB MU MEPEX0JIe aTOMA C

23 OJIHOTO YPOBHS SHEPTUU Ha Apyroi. Bujabl cnekTpos

24 BousiHoBBIE cBOMCTBa yacTul. Bosasl ne bporis.

55 KopnyckynsapHo-BoiaHOBOM Ayannu3M. CHOHTaHHOE U
BBIHYX/ICHHOE M3JIy4eHHE

26- | OrtkpseiTue paguoakTuBHOCTH. OnbITH Pe3epdopaa mo

27 OIPEAEIEHUIO COCTaBA PAIMOAKTUBHOTO U3ITY4YEHHUS

)8 CgoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BousHue
PaAMOAKTUBHOCTU HA )KUBBIE OPTaHU3MBbI

29 OTkpeITHE TPOTOHA U HelTpoHa. M3oTombl. Anba-pacnas.




DIIEKTPOHHBIN M MO3UTPOHHBIN OeTa-pacnaza. ['amma-
U3JTy4YeHUE

OHeprus CBA3U HYKJIOHOB B siApe. SIepHble peakLuu.

30- .

31 Snepusiii peaktop. [IpodraemMsbl, MepCreKTUBEI,
HKOJIOTUYECKUE ACTIEKTHI JIEPHON SHEPTEeTUKU
DneMeHTapHble YacTulibl. OTKPBITHE MTO3UTPOHA. METO b

32- | HaOMOICHHS W PETUCTPALIMH dJIEMEHTAPHBIX YaCTHII.

33 Kpyrusiii cron «@yHaaMeHTaabHbIe B3aUMOIEHCTBHUS.
EnuHCcTBO hM3rueckoil KapTUHBI MUPay

34- | Bun 3B&3qHoro HeOa. Co3Be3aus, s(pKue 3BE3/bI, TIAHETHI, UX

35 BUaAMMOE ABrKeHue. CoaHeuHas cucTeMa

36 Connue. ConHeyHasi akTUBHOCTb. ICTOUHUMK 3HEprun
CoJHIa ¥ 3B€37
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. 3BE3/IbI IIIaBHOM

37- | mocnenoBaTebHOCTH. BHYTpEHHEE CTPOCHUE 3BE3I.

38 CoBpeMEHHbIE MPEJICTABICHUS O IPOUCXOXKICHUU U
sBojroruu CoJiHITa U 3BE3 T

39 Muneunsiii [Iyte — Hama ['anmaktuka. [Tonoxenue u

40 newxeHne Connua B ['anaktuke. ["anaktuku. UEpHble ABIPHI
B sJIpax rajakTUK

41- | Bcenennas. Paz6eranue ramaktuk. Teopust bonbiioro

42 B3pbIBA. PenukToBOE M3iydyeHne. MeraranakTuka

43 Hepemiennsie npo6ieMbl aCTPOHOMHH

m KonTponbhas paboTta «91eMEHTh aCTPOHOMUU U
acTpoPU3UKMY»

O6o06matomuii ypok. Pons ¢hu3uku u acTpOHOMUH B

45 SKOHOMUYECKOM, TEXHOJIOTMYECKOM, COLIMAIbHOM 1
STUYECKOH chepax NesaTeTbHOCTH YeJIOBEKa

46 O6o06maromuii ypok. Pois u MecTo pu3NKu U aCTpPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

47 O6o6maromuit ypok. Poib pusnueckoit Teopuu B




(dbopMUPOBaHUU NIPEJICTABICHUN O PU3NUECKON KapTHHE
MHUpa

O6o06maromuit ypok. Mecto ¢pu3ndeckoil KapTHHBI MUPa B

48 o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJE

49 Hrorosoe noBropeHue

50 PesepBHblil ypok. MaruutHoe nose. DJIeKTpOMarHUTHAs
WHIYKIUS
PesepBHblii ypok. Ontrka. OCHOBBI ClIeLIMAIBHOW TEOPUH

51 OoTHOCHUTENbHOCTH. KBaHTOBas pusmka. DIeMEHTHI

ACTPOHOMHUHU U aCTPOPUUKH







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero o0pazoBaHus

10.1

JleMoHCTpHpOBaTH Ha TIpUMEpPax poilb W MeCTO (PU3UKH B
(GbOopMUPOBAaHUM COBPEMEHHOW HAy4yHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKON JEATEIbHOCTH

Jmonen

10.2

Y4uUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3NUYECKUX MOJEICH:
MarepuaibHas TOYKa, WHEPIHATIbHAS CHCTEMa OTCYETa, aOCOJIOTHO
TBEPAOE TENO, UICAIbHBIN Ia3; MOJEIN CTPOCHUS Ta30B, KUJIKOCTEN U
TBEPABIX TEJI, TOUYCYHBIA DJIEKTPUUYECKUN 3apsij — MpU pPEIICHUU

(I)I/ISI/I‘ICCKI/IX 3aaad

10.3

PacnoznaBath usnyeckue siBiaeHUs (Ipouecchl) 1 OOBACHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETHYECKON Teopuun
CTPOCHMsSI BeElIeCTBA U  DJIEKTPOJAMHAMHUKU: DPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEWHOE BUXKEHHE, CBOOOJHOE MajJeHUE
TeJ, ABUXKEHHE IO OKPYXXHOCTH, MHEpLHUS, B3aUMOJCIHCTBUE TEI;
nuddy3us, OpPOYHOBCKOE MABWIKEHHE, CTPOEHUE IKHUIKOCTEH U
TBEPABIX  TeN, U3MEHeHWe o0O0bEéMa Tel TpU  HarpeBaHUU
(oxnaxxaeHun), TEIMJIOBOE pPaBHOBECHE, HCIApPEHHE, KOHIEHCAlus,
IJIaBJ€HUE, KpUCTAJUIM3alus, KUIIEHHWE, BIAXHOCTh BO3/YyXa,
MOBBIIICHNE IABJICHUS Ta3a MIPU €T0 HarpEeBaHUM B 3aKPHITOM COCY/E,
CBA3b MEXAY IlapaMeTpaMHM COCTOSIHMSI Ta3a B M30IpOLEeccax;

SJICKTpU3alus TCI, B33PIMO)IGI>10TBI/I€ 3apga10B

10.4

OnuceiBaTh MEXaHWYECKOE JIBIKEHHE, HCHOIb3ysl (u3NUecKue
BEJIMYMHBI: KOOPAWHATA, MyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tejla, CWIa, HWMIYJbC Tela, KUHETHYeCKas DJHEpIrusd,
MOTEHLIMAJbHAs DJHEPrus, MexaHudeckas paboTa, MeXaHWYyecKas
MOIIIHOCTb; TIPY ONMUCAHUH MPABUILHO TPAKTOBATh (PU3HUECKUN CMBICI
UCTIOJNBb3YEeMbIX BEJIWYMH, UX OOO3HAYCHHS M EIUHHIIBI, HAXOJUTb
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUUHY C APYTHMMHU

BCJIIMYHNHaAMU

10.5

OnuceIBaTh HU3Yy4YCHHBIC TCIIJIOBBIC CBOMCTBA Tel M TEMJIOBBIC




ABJICHUS, UCHONB3ysd (U3UUYECKHUE BEIMYMHBI: JlaBlIeHHE Tras3a,
TEMIIepaTypa, CpEIHssl KHUHETHYEeCKass DSHEpPrusi XaoTUYECKOIo
JBWKEHUS MOJIEKYJ, CpEAHEKBaJIpaTH4HAs CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSSI OSHeprusi, pabora rasa,
KO3 (PUIMEHT MOJMe3HOro JEWCTBHUS TEIUIOBOIO JIBUraTess; IpHU
ONMCaHUU IIPaBUIILHO TPaKTOBAThH ¢buznueckuit CMBICIT
UCIIOJIb3YeMBbIX BEJIMYMH, MX OO0O3HAUEHUS M EIUWHUIBI, HAXOAUTh
(dbopmyIbl, CBSI3bIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C APYTUMHU

BCJIMYHMHaAM

10.6

OnuceiBaTh HM3y4YEHHBIE DJEKTPUUYECKUE CBOWCTBAa BELIECTBA U
DIIEKTPUYECKUE  ABIIEHUS  (IIPOLIECCHI), HCMONB3yd (U3HUECKUE
BEJINYUHBI: JJEKTPUYECKUNA  3apsjl,  JJIEKTPUYECKOEe  MOJIE,
HanpspKEHHOCTh  TOJIS, IMOTEHLMAJ, pPa3HOCTh MOTEHUUAJIOB; IHpU
ONMCAHUU NPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIOJIb3YEMBIX
BEJIMYMH, WX OOO3HAUYEHUS U EIUHUIBL, YKa3blBaTh (OPMYJIBL,
CBSA3BIBAIOIIME JAaHHYIO (PU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCJIIMYNHaAMU

10.7

aHaTM3UpOBaTh (PU3MUECKUE TPOLECCHl M  SIBICHUS, HCHOJb3Ys
¢du3nyeckre 3aKOHbI M MPUHIUIBI: 3aKOH BCEMUPHOTO TsArotexus, I, Il
u Il 3akonsr HploTOHA, 3aKOH COXpaHEHUs MEXaHMYECKON IHEepruH,
3aKOH COXPaHEHMs UMITyJIbCa, MPUHIUI CYNEPIO3ULIUN CUJI, TPUHLIUIT
paBHOINpABUsl HMHEPLUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJAPHO-
KMHETUYECKYI0O TEOPHUIO CTPOEHHs BEILIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpellHEel KWHETHMYECKOM SHEpPIrUu TEIJIOBOTO JBUKEHMSI MOJIEKYI C
a0COJIIOTHOM TeMITepaTypoi, MEepPBBIA 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHMs DJIEKTPUUECKOTo 3apsaa, 3akoH KynoHa; npu 3TOM
pa3nnyarh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIp@XEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBICHATH OCHOBHBIC IMPUHIUITBI JefCcTBUS Malll1iH, HpI/I60p0B n
TCEXHUYCCKUX yCTpOﬁCTB; pas3jiniyate YCJIOBHUA HUX 0e30I1acHOr0

HCIIOJIBb30BaHUA B HOBCG)IHGBHOﬁ KHU3HU

10.9

BBIMONHATE SKCIEPUMEHTHI 110 UCCIIEIOBAHUIO (PH3UYECKUX SIBICHUH H
MPOIIECCOB C UCIOIB30BAHUEM IMPSIMBIX M KOCBEHHBIX U3MEPEHUH; MpH
3TOM (OpMyNHpoOBaTh NpolieMy (3amady) W TUIOTE3Y Y4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  MPEAJIOKECHHOTO

000py10BaHUs, IPOBOAUTH OIBIT U POPMYIHUPOBATH BHIBOJIBI

10.10

OCYH_IGCTBJI)ITB npsIMbIC W KOCBCHHBIC H3MCPCHUA (1)I/ISI/II-IGCKI/IX

BEJIMYMH; MPHU 3TOM BHIOMpATh ONTUMANBHBIN CIIOCO0 M3MEPEHUs U




HCIIOJB30BaTh U3BECTHHIC METOAbI OLICHKU HOFpGI.HHOCTGfI H3MepeHI/II>'I

10.11

HccnenoBaTh 3aBHUCUMOCTH MEXIY (U3UYECKMMH BEIUYHMHAMHU C
UCIIOJIb30BAHUEM IMPSAMBIX H3MEPEHMM; MpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBATh pE3yJibTaThl IOTYYECHHOH 3aBUCHMOCTHU
(bu3nUeCKUX BEIMYUH B BUJIE TAOJIUI] U TPa(UKOB, J1eNaTh BHIBOJBI 1O

pe3yJsibTaTaM MCCIE10BaHUs

10.12

CoOmomaTe mpaBmiia  0€30MacHOrO0  Tpylda TMPU  MPOBEICHUHU
UCCIICIOBaHUI B paMKax Yy4eOHOro SKCHEpUMEHTa, y4deOHo-
HCCIIEIOBATEIIbCKOM U IMPOEKTHOM AEATEIBHOCTH C HCIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYyI0BaHUS

10.13

Pemarp pacuérHbie 3a1a4uu ¢ SBHO 3aJaHHON (U3MYECKON MOIEINBIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHajm3a
yCJIOBHSL  3a7aud  BbIOMpATh  (DU3UYECKYIO MOJENb, BBIICTATH
buznyeckue BeNUYUHBI U (HOPMYIBI, HEOOXOAUMBIE ISl € pellleHus,
MIPOBOAMTH PACUETHl M OIIEHUBATh PEATILHOCTH MOJYYEHHOTO 3HAUCHUS

(U3UYECKOIN BETMYUHBI

10.14

Peniate Ka4CCTBCHHLIC 3aga4uu: BBICTpAnBaTh JOTHUYCCKHU
HCIIPOTUBOPCUUBYHO IICTIOYKY paCCY)KI[eHI/Iﬁ C 0H0p0171 Ha HU3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I?,I/ILIGCKI/I€ SIBJICHUS

10.15

Hcnonb3oBaTh NOpU  pELICHMH YY4eOHBIX 3aJad  COBPEMEHHbIE
MH(GOPMALIMOHHbIE TEXHOJOTUM JUIsl TOMCKA, CTPYKTYpUPOBAHUS,
UHTEpPIIpETallUd U TMPEJCTaBIECHUS Y4YEOHOH M Hay4dyHO-TIONMYJSpHOU
uH(pOpMaLY, MOJYYEHHOM M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUECKU

AHAJIU3UPOBATH MOJIYYACMYIO I/IH(l)OpMaI_II/II-O

10.16

[TpuBoauTh mpHUMEPHI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
¢GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUi

10.17

Hcnonp30BaTh TEOpeTHYECKHE 3HAHUS MO (M3MKE B IMOBCEIHEBHOMN
KU3HH I o0ecrieueHust 0€30MacHOCTH MpU OOpaIIeHUH ¢ MpuodopaMu
U TCEXHUYCCKUMU YCTpOﬁCTBaMH, A1 COXpAaHCHHUA 30pOBbA H

CO6J'IIOIICHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

10.18

PaGoTaTh B rpynime c BBINOJIHEHUEM PA3IHYHBIX COLUAJIBHBIX POJIEH,
IUTAHUPOBaTh ~ paboTy  TPYIIbI, PAlUOHAIBHO  PACHpPENeNATh
00s3aHHOCTH ¥ TUIAaHUPOBATh JESATENBHOCTh B HECTaHJAPTHBIX
CUTyallUsiX, aJ€KBAaTHO OLIEHMBATh BKJIaJ KaXXJ0IO0 M3 yYaCTHHUKOB

TPYIIIBI B pElIEHHE paccMaTpUBaeMOil MpooOieMbl




11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus
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JleMoHCTpHpOBaTh Ha TMpUMEpPax poidb W MeCTO (PU3UKH B
(hOpMHUPOBAaHMHM COBPEMEHHON HAyYHOW KapTHHBI MHUpa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUW, B IPAKTHYECKON AEATEIbHOCTH

JIIO,Z[CI;'I, OEJIOCTHOCTh U €AUHCTBO (bHSH‘ICCKOfI KapTUHBI MHUpPa

11.2

YuuTheIBaTh I'paHUllbl MIPUMCHCHUA N3YUYCHHBIX CI)I/I?»I/I‘ICCKI/IX MOHCHCﬁZ
TOYCUHBIN BHGKTpH‘IGCKI/Iﬁ 3apsan, aacpHad MOACIIb aTOMa, HYKJIOHHAA

MO/IENIb aTOMHOT'O Si/Ipa MPH pelIeHIH (PU3NIECKHX 3a1a4

11.3

PacrioznaBate (usnyeckue sBieHHUS (TPOIECCHI) U OOBSACHATh MX Ha
OCHOBE  3aKOHOB  JJIGKTPOAMHAMUKMA W  KBAaHTOBOH  (pu3HKH:
DIIEKTPUYECKasi TPOBOJUMOCTH, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBUE MarHuTOB,
AIIEKTPOMArHUTHAS WHAYKLHUSA, JEHCTBHE MArHUTHOTO TOJS Ha
MPOBOJAHWK C TOKOM W JBIDKYIIUHCS 3apsiji, JJIEKTPOMArHUTHBIC
KojeOaHusT W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe,  TMpelomiieHue, uHTepdepeHus, audpakuus U
MOJIIpU3alusl CBETa, AUCIEpPCHsl CBeTa, (poTosnexTpuueckuii ekt
(potorddexr), cBeTOBOE HaBICHHE, BO3HUKHOBEHHE JIMHEMYATOTO
CHEeKTpa aToMa BOJOpPOJA, €CTECTBEHHass M  HCKYCCTBEHHas

pPaanOaKTUBHOCTDb

11.4

OnuceiBaTh  M3y4YCHHBIC CBOWCTBA  BEmIECTBA  (DICKTPHUCCKHE,
MAariuTHBIC, ONTHYCCKHUEC, JJICKTPHUYCCKYIO IMPOBOAMMOCTE Pa3INYHBIX
Cpel) © DJIEKTPOMArHUTHBIE SIBICHUSA (TIPOIECCHI), HCIONbB3Ys
dbuznyecKkue BENUYHMHBL:  DJICKTPUUYECKUH  3aps], CHiIa  TOKa,
DIIEKTPHUYECKOE  HANPSHKCHHE,  DJIEKTPUYECKOE  CONPOTHBIICHUE,
pazHocTh moTeHImanoB, JJIC, paboTa TOka, WHIYKIIUS MAarHUTHOTO
nmons, cuiaa Awmmepa, cuna JlopeHla, WHAYKTUBHOCTh KATYIIKH,
DHEPrusl JJIEKTPUYECKOTO0 W MAarHUTHOTO TMOJIeH, MEepUoa M YacToTa
KoJieOaHuit B KoJieOaTeIbHOM KOHTYpE, 3apsij U CUjia TOKa B TMpoIiecce
rapMOHHYECKHUX AIIEKTPOMArHUTHBIX Kosie0aHuH, boxycHoe
pacCTodHUC U OITHUYCCKAad CHJia JIMH3bI; MPHU OIHNCAHWU IIPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMBIX BEIHYMH, HX
0003Ha4YeHHs] WU EOUHMIIBI; YKa3blBaTh (OPMYJbI, CBS3bIBAIOIINE

JaHHYI0 (PU3NYECKYIO BETUUYUHY C JPYTMMH BETUYMHAMU
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OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHUA U IMPOLECCHI, UCIIOJIb3Yys
(1)I/I3I/I‘-ICCKI/IC BCIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBETA, JHCPIUA U HUMIIYJIBC q)OTOHa, nepuona
nmojypacmnaga, OSHEPTUA CBA3HM ATOMHBIX AA€p, IIPH OIIHMCAaHUU
IIpaBHUJIbHO TPAKTOBATb (bH3H‘I€CKHﬁ CMBICJI UCIIOJIB3YEMBIX BCJIINYHH,
UX 0003HAYCHUS U CAUHUIIBI, YKAa3bIBATb (bOpMyJIbI, CBA3BIBAIOIIUC
JaHHYIO (I)I/I3I/I‘IGCKYIO BCJIMYUHY C APYTUMHU BCINYHMHAMHA, BBIYUCIIATDH

3HA4YCHHUC (l)I/I3I/ILI€CKOI71 BCJIIMYUHBI

11.6

Ananu3upoBath (PU3MYECKHE TPOLECCHl W  SABICHHS, HCIOIb3YS
¢u3nvecKkue 3aKOHbI W NpUHOUIBL:  3akoH Owma,  3aKOHBI
MOCJIEIOBATEIbHOTO M MAapajuleIbHOIO0 COEAMHEHUS IPOBOJHUKOB,
3akoH J[xoyns — JleHna, 3aK0H 3JIEKTPOMArHUTHOM MHIYKLUHH, 3aKOH
IPSIMOJIMHENMHOIO paclpoCTpaHEHUs CBETA, 3aKOHbI OTPAXKEHMsSI CBETA,
3aKOHBl ~ IPEJIOMJIEHUS  CBETa, ypaBHEHUE OWHIUTEHHa A
dororddekra, 3aKOH COXpPaHEHHS DJHEPTrUU, 3aKOH COXPaHEHHS
UMITyJbCa, 3aKOH COXPaHEHHUs 3JIEKTPUYECKOro 3apsna, 3aKOH
COXpaHEHUsT  MaccoBoro  4ucia, mnocryiaarsl bopa, 3akoH
pPaAMOAaKTUBHOIO pachaja; TMpu O3TOM pas3jinyaTh CIIOBECHYIO
(GOpMYyITUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXXEHHE U YCIOBHS

(rpaHuILIbI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'ISITI) HalpaBJICHUC BCKTOpPa HWHAYKIUKW MArduTHOI'O II0JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CUJIbI HopeHua

11.8

CtpouTh ¥ ONHUCHIBATH H300pa)K€HHE, CO3/1aBa€MO€  IIJIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

BBIOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0OBAaHUIO (PU3NYECKUX SBICHUN U
MIPOIIECCOB C HUCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
3ToM (GOpMyYIUpOBaTh MpoOJeMy (3a7ady) W THUIOTE3y Y4eOHOTO
OKCIEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  TPEAJIOKESHHOTO

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

11.10

OcymecTBisITh MNpsIMBIE W KOCBEHHBbIE HW3MEPEHMsI (PU3MUECKHX
BEJIMYMH; MPU 3TOM BHIOMpATh ONTUMANBHBIN CIIOCOO M3MEpPEHUs U

HCIIOJB30BaTh U3BCCTHHIC METOJAbI OICHKHU HOI‘pGH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C UCIOJIb30BAaHUEM
NpSMBIX ~ M3MEPEHUH; TIPH ITOM KOHCTPYHPOBAaTh YCTaHOBKY,
buKkcUpoBaTh pPE3yIbTATHl TOTYYCHHON 3aBUCHUMOCTH (DH3UUIECKHIX
BEJIMYMH B BUJIE TAONIUIl U TPAdUKOB, JIENATh BBIBOJBI IO PE3yIbTaTaM

HcCciIea0BaHus

11.12

CobOmonate mpaBuia O€30MacHOTO TpyAa TMpH  IMPOBEICHUU




WCCIIeIOBAaHUM B paMKax Yy4eOHOro OJKCIEepUMEHTa, Y4eOHO-
HCCIIEN0BATENBbCKON U MPOEKTHOU AEATEIBHOCTH C MCIIOJb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyHOBaHUS

11.13

Pemate pacuérHple 3aauu C SBHO 3aJlaHHON (DM3UYECKON MOJIEIIBIO,
UCTIONB3YS (PU3WYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHaH3a
YCIIOBUSL  3a/Jla4ydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
bu3HYecKrue BEIMYUHBI U (HOPMYJIBI, HEOOXOAUMBIC I €€ pelieHus,
MIPOBOJIUTH PAcUEThl M OIEHHWBATh PEANTBHOCTH MOJYYCHHOTO 3HAYCHUS

(bU3HYECKON BETMIMHBI

11.14

Pematsn Ka4CCTBCHHBLIC 3aJa4du: BBICTpAUBATb JIOTN4YCCKHU
HCIIPOTUBOPCUUBYHO IICTIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha N3YUYCHHBIC

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

11.15

Hcnonp30BaTh MpU  pELIEHUH Y4EOHBIX 3aJad  COBPEMEHHbBIE
MH(POPMALIMOHHbIE TEXHOJOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEpHpeTallud M MNpeJCTaBiIeHUs Y4eOHOW M Hay4YHO-IOMYJSPHOM
uH(pOpMaLMY, MOJYYEHHOW M3 Pa3jIMYHbIX HCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATh M0JIy4aeMyl0 HH(pOpMaIuIo

11.16

OOBSACHATh TMPUHIUIBI ACHCTBHS MAallWH, MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS UX OE30MACHOTO HCIIOJIIb30BAHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE TpUMEPHI BKJIaJa POCCUHCKUX U 3apyOekHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE IPOIIECCOB OKPYXKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS MO (PM3MKE B IMOBCEIHEBHOMN
KU3HH JJI o0ecrieueHust 0€30MacHOCTH MPY OOpaIeHU: ¢ TpUoopamMu
U TCEXHUYCCKUMU YCTpOﬁCTBaMH, A COXpPAaHCHUA 3J0pOBbA U

CO6J'IIOIICHI/I$I HOPM 5KOJIOTHYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

11.19

PaGotate B TpyIie ¢ BBINOJIHEHHUEM DPA3IUYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATh ~ pabOTy  TPYIIBI,  palMOHAIBHO  paclpenessiTh
00S3aHHOCTH W  TUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyalusX, aJCKBAaTHO OLIEHMBATh BKJAJ KaXXIOT0 U3 YYaCTHUKOB

IPYIIBI B PEIIEHNE pacCMaTpuBaeMoi MpooOIeMbl




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3jiena

Koxa npoBepsiemoro
3J1eMeHTa

IIpoBepsiemble 31eMEHTHI COIePKAHUS

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

11

®uszuka — Hayka o mnpupojge. Hayunwie
METO/Ibl TO3HAHUSl OKPYXKAIOIIEro MHupa.
Ponp skcnepumeHTa M TeOpuUu B Ipoliecce
MO3HAHMUSI ~ MPUPOJBI.  DKCIEPUMEHT B

¢busuke

1.2

MonenupoBanue (GU3NYECKUX SBICHUN U
MPOLECCOB. Hayunblie TUIIOTE3BI.
®duznyecknue 3aKOHbI U Teopuu. ['paHUIIBI
NPUMEHUMOCTH  (DU3WYECKUX  3aKOHOB.
[Mpunmun cootBercTBUsA. Ponb u  MecTo
¢u3ukn B (HOPMHUPOBAHMHM COBPEMEHHOM
HAyYHOW KapTUHBI MHUpPA, B MPAKTUYECKOU

NeITeIILHOCTH JIFOAeH

MEXAHUKA

#i#HPartitHKMIHEMATHUKA

2.11

Mexannueckoe JIBUKEHUE.
OTHOCHUTEIHHOCTD MEXaHUYECKOT'O

nBrxeHus. Cucrema otcuéra. TpaekTopus

2.1

212

[Tepememienue, CKOpPOCTh (cpenusis
CKOpPOCTb, =~ MI'HOBEHHasl  CKOPOCTh) |
YCKOpPEHHE  MaTepHalbHOW  TOYKH, HX
NPOCKIIMA HAa OCH CHCTEMBI KOOpIHMHAT.
CnoxeHue TmepeMelleHUH | CIO0XKEHUe

CKOpoCTen

2.1.3

PaBHOMEpHOE " PaBHOYCKOPEHHOE
npsMoJIMHeHoe  nBWxkeHue.  I'paduku

3aBUCHUMOCTH KOOpJAWHAT, CKOpPOCTH,




YCKOpEHUsl, MNyTH U  TepeMelIeHUs

MaTepHaHBHOfI TOYKHU OT BPECMCHU

2.14

CBoboaHOe majieHne. Y CKopeHue

CcBOOOJHOTO MAIECHUS

2.15

KpuBonuneilinoe nBuxenue. PaBHOMepHOE
JIBIDKEHHE  MaTepUAIbHOW  TOYKH 1O
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOPOCTb. [Tepuon u 4acToTa.

LIeHTpOCTPEMUTENLHOE YCKOPEHUE

2.1.6

TexHuueckne  yCTpOWCTBA:  CIUIOMETP,
JIBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHbBIC

nepcaadun

2.1.7

IIpakTrueckue paboTHI. N3mepenue
MTHOBEHHOl ~ ckopoct.  HccienoBanue
COOTHONLICHUA MCXKOY nyTiaMHU,
HPOIIEHHBIMU TEJIOM 32 MOCIIe/10BaTEIbHbIE
paBHBIE  IIPOMEXKYTKM  BPEMEHH  IIpU
PaBHOYCKOPEHHOM JBM)KEHHM C HadyaJbHOMN
CKOpPOCTBIO, paBHOW Hymw0. M3yyenue
JBYDKEHUS IApUKa B BA3KOM JKHJIKOCTH.
W3ydyenue nBuKeHHs Tena, OpOLIEHHOIrO

TFOPHU30HTAJIIBHO

2.2

#HPartHIMHAMUKA

2.2.1

[Ipuammn ~ otHOocuTensbHOCTH  [anumnes.
IlepBoiii 3axkoH Hprorona. MHepuuanbHbie

CHUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. [IpuHmun

CYIIEPIIO3ULINH CUT

2.2.3

Bropoii 3akon HproTOHA 11 MaTepHaIbHON
TOYKM B WHEPLHAIBHOW CHCTEME OTCYETA
(UCO). Tpermit 3akon HproTtona mus

MaTCpHAJIbHBIX TOUCK

2.2.4

3akoH BceMupHoOro tsirorenusa. Cuia

TAXKCCTH. HCpBaH KOCMHYCCKasA CKOPOCTh.




Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJIBXKEHUST M CHJIa TPEHUS  IOKOS.
Koaddumuent TPEHHUSI. Cuia
CONPOTHUBIICHUSI TPU JBWKCHUU Tella B

KHAKOCTHU HUJIN Ia3¢

2.2.7

HOCTyrIaTCJ'IBHOG n BpamaTcJIbHOC

JIBIKEHHE a0COJIFOTHO TBEPIOTO Tea

2.2.8

MoMeHT  CWJIbl ~ OTHOCHUTEIBHO  OCHU
BpameHus.  Ilnedo  cunel.  YcioBus

paBHOBecus TBEporo Tena B MCO

2.2.9

Texauueckue yCTpOﬁCTBaZ INOAIINITHHUKH,

JABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTHI. Nsyuenue
IBIDKEHUST  Opycka 1O  HaKJIOHHOH
IJIOCKOCTH TOJI JIEWCTBHEM HECKOJIBKHX
cun. HMccnmenoBanue  3aBUCUMOCTH  CHII
YIPYrOCTH, BO3HMKAIOIIUX B
neGopMHpyeMOl TIPYKHHE H PE3UHOBOM
oOpasue, OT BEJIWYMHBI HMX JedopMaluu.
HccnenoBanue YCIIOBHI paBHOBECHS

TBépI[OI‘ 0 TeJa, UMCHOUICTO OCh BPAIICHUA

2.3

###Par#H##3AKOHBI COXPAHEHIMA B MEXAHUKE

NMiynsC MaTepuasbHOM TOYKH, CHCTEMBI

2.3.1 MaTepuaibHbBIX TOdeK. MMmmynsc cuibel u
MU3MEHEHHE UMITYIIbCa Teja

2392 3akoH coxpaHeHus wumnyiasca B HMCO.

o PeakTuBHOE ABUXKEHUE

2.3.3 Pab6ota cuibl

2.34 MOIIHOCTE CUIBI

235 Kunetnueckass sHepruss  MaTepHAIBHOU

- Touku. Teopema 0 KHHETHUECKOH SHEprun

2.3.6 [lorenuumansHass sHeprus. [loTeHuumanbHas




SHEprus yIpyro J1e(pOpMHUPOBAHHON
npyxuHsl. [loTeHnanbHas 3HeEprus Tena

BOJIM3U MOBEPXHOCTH 3eMIIU

HOTGHL[I/IaJ'IBHBIe u HCIIOTCHIMAJIbHBIC

cunel. CBs3b pa6OTI)I HCIIOTCHIIMAJIBHBIX

2.3.7 CHJI C U3MEHEHUEM MEXaHUYECKOW 3HEpruu
CHUCTEMBl  Tell. 3aKOH  COXpaHEHUs
MEXaHUYECKON SHEPTrUuu
2.3.8 VYipyrue u Heynpyrue CTOIKHOBEHUS
TexHuueckue  yCTpOMCTBAa:  JBUIKECHHE
2.3.9 paker, BOAOMET, Komep, NPYKUHHBIIA
IUCTOJIET
[TpakTnueckue pabotbl. M3ydeHnue cBs3u
2310 CKOpOCTEHl TeJl Tpu HEyNpyroMm yaape.

HccnenoBanue cBsizu pabOThl  CUJIBI €

H3MEHEHHEM MeXaHHYSCKOM OHCPIuH TCjia

MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA

3.1

#i#Par###OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU
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OCHOBHBIE ~ TIOJIOKEHUSI ~ MOJIEKYJISIPHO-
KUHETUYECKON  TEOpHH. BbpoyHnoBckoe
JBUKCHHUE. Huddysus. Xapakrep
NBWOKCHUST ¥ B3aMMOJICHCTBHSI  YacCTHI]

BCIICCTBA

3.1.2

Mopenu cTpoeHus Tras3oB, XUIAKOCTEH U
TBEPABIX TE€ W OOBSICHEHHE CBOMCTB

BEIIIECTBA HA OCHOBE ATHUX MOJEIEH

3.13

Macca wmosnekyn. KosmuecTBo BemiecTna.

[TocTostHHast ABoraapo

3.1.4

TemmoBoe paBHOBecue. Temmeparypa u eé

usmepenue. lllkana remneparyp Llenbcus

3.15

Monens upeansHoro rasza. (OcHOBHOE
YpPaBHEHUE  MOJIEKYJIIPHO-KMHETHYECKOU

TCOpHUU UACAILHOTO Ir'a3a

3.16

AOcomroTHass  Temmeparypa Kak — Mepa




CpeHel KMHETUYECKON HEPTrUuM TEIIOBOTO
JBW>KeHUs yacTul rasza. [llkana temneparyp

KennBunHa

3.1.7

VYpaBuenue Knamneiipona — Menzaeneesa.

3akon [lanpToHa

3.1.8

l'azoBble  3akoHbl.  M3ompomeccsl B
uziealbHOM rase c IIOCTOSIHHBIM
KOJINYECTBOM BEILIECTBA: U30TEpMa,

u30Xx0pa, n3odapa

3.1.9

TexHuueckne  yCTpOWCTBA:  TEPMOMETP,

O6apomeTtp

3.1.10

[Tpaktuyeckue pabotel. M3mMepenue maccel
BO3J1yXa B KJIACCHOM KOMHAre.
HccnenoBanue 3aBUCUMOCTH MEXTY
rapaMeTpamMM COCTOSIHMSI ~ Pa3pexEeHHOIro

rasa

3.2

OCHOBbI TEPMOJMHAMUKHU

321

TepmonnHamuueckas cucrema. BHyTpeHH:sA
JHEPrusi TEPMOJMHAMUYECKOM CHUCTEMBI U

CII0COOBI €€ N3MEHEHUS

3.2.2

KonnuectBo TEIIOTHI u pabora.
BryTpenHss SHEPIUs OJIHOATOMHOTO

NACaJIbHOIO ra3a

3.2.3

Buael tenmnonepenayn: TEIIONPOBOJHOCTD,
KOHBEKLHs, U3JIydeHHe. TermroémMKocTh
Tena. YaenpHas TEIUIOEMKOCTb BELIECTBA.
Pacuér  kosnuecTBa  TEIUIOTHI  NpHU

TCILIonepeaaquc

3.2.4

ITepBbIii 3aKOH TEPMOJNHAMUKH.
[Ipumenenue IIEPBOrO 3aKOHa
TEPMOJIMHAMUKHI K M30MpoleccaMm.

['paduueckast uHTEpIIpeTalys padoThI ra3a

3.25

TeroBble MamuHbl. [IpUHIMIIBL 1EUCTBUS

TEIJIOBBIX MaIIMH. [IpeobpaszoBanus




SHEPTUU B TEIIOBBIX MaIIfHax.
Koadduuuent nonesHoro aeictus (nanee
— KITJI) termoBoit mamuubl. [ukn KapHo u
ero KIII

Bropoit 3aKOH TEPMOJIMHAMUKH.

326 HeoOpaTuMOCTh MpOLIECCOB B MPHPOJIE.

o TennoBele  ABUTaTENH.  DKOJIOTHYECKUE
poOJIEMBbI TETUIOIHEPTETUKHI

TexHudyeckue  yCTpOWCTBA:  JIBUIareib

3.2.7 BHYTPCHHETO CropaHusi, OBITOBOM
XOJIOAWIIBHUK, KOHIUITUOHED

328 [Ipaktuueckune paboTHI. H3mepenne

YAECIBHOM TEIUIOEMKOCTH

3.3

##Par###AI'PET’ATHBIE COCTOSHNW A BEHLIECBA. ®A30BBIE

I[TEPEXO/IbI

33.1

[TapooOpazoBanwe " KOH/ICHCAIIHSL.
Hcnapenue u KumneHue. YenbHas TEIUIOTa
apooOpa3oBaHMsL. 3aBHCUMOCTH

TEMIICPATYPhI KUIICHUS OT AABJICHUSA

3.3.2

AOCOITIIOTHAA W OTHOCUTENbHAA BIIAXKHOCTH

Bo3ayxa. HacelenHslii map

3.3.3

Teépmoe Teno. Kpucramnmyeckune u
amop(Hble Tena. AHH30TPOIHUS CBOWCTB
KpHUCTAJIJIOB. )KI/II[KI/IG KpucTaJlibl.

COBpeMeHHLIe MaTCepHraJibl

3.34

I[InaBneHue u KpucTajui3anus. Y nenpHas

TeruioTa miasiaeHus. Cyonumanust

3.35

ypaBHeHI/Ie TEIUIOBOro OanaHca

3.3.6

TexHudeckne yCTpOMCTBA: TUTPOMETp U
IICUXPOMETP,  KAJIOPUMETP, TEXHOJIOTUU
MIOJIy4eHUSI COBPEMEHHBIX MAaTepHUalIOB, B
TOM 4yuCIIe HaHOMAaTepHaJoB, u

HaHOTCXHOJIOTHMH

3.3.7

[IpakTrnueckue paboTHL. N3mepenune




BJIAXKHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

###HPar#OJIEKTPOCTATHUKA

41.1

OnekTpu3aius Tela. OJEKTPUYECKUA 3apsi.

JIBa BHJ1a 2JEKTPUUECKUX 3apsiI0B

412

HpOBOI[HI/IKI/I, JUDJICKTPUKHU u

MOJIYITPOBOJTHUKHU

4.1.3

3aKkoH COXPAaHCHUS SJICKTPUUICCKOI'O 3apdaa

41.4

B3aumoneiictBue 3apsnoB. 3akon Kyinona

415

Onektpuueckoe mnone. HanpskéHHocTh
ANEKTPUIECKOTO TOJIS. [MpuHIMn
cynepno3uiuu. JIMHUM ~ HaNpsKEHHOCTH

QJICKTPHYCCKOI'O ITOJIA

4.1.6

PaboTta cun QJICKTPOCTATHYCCKOI'0 I10JIA.

Ilorenuuain. Pa3HocTh NOTEHIIMATIOB

4.1.7

[TpoBOAHMKY U TUAIIEKTPUKU B IOCTOSTHHOM
ANIeKTpudYeckoM moje. Jluanexrpuueckas

IMPpOHUIACMOCTDb

4.1.8

DIIEKTPOEMKOCTb. Konnencarop.
DneKTPOEMKOCTh TMJIOCKOTO KOHJEHCATOpa.

DHeprus 3apsyKEHHOT0 KOHJEHCcaTopa

4.1.9

Texnudyeckne ycTpoicTBa: 3IEKTPOCKOII,
AIIEKTPOMETP, IEKTPOCTaTHUECKas 3allNTa,
3a3eMJICHHE ANIEKTPONIPUOOPOB,

KOHJEHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10

IIpakTrnueckue paboTHI. N3mepenue

BHGKTpOéMKOCTI/I KOHACHCATOpa

4.2

HHHPar#H#TIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHbLIX CPEJAX

YcaoBus CYIICCTBOBAHUA IHOCTOAHHOI'O

421 ANEKTPUYECKOTr0 TOKAa. VICTOYHHMKHM TOKA.
Cuna toka. ITocTossHHBINH TOK
4.2.2 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu




4.2.3

DJIEKTPUUYECKOE COMPOTUBIICHUE. Y AETBHOE

COIIPOTUBJICHUEC BCUICCTBA

4.2.4

HOCJ’ICI{OB&TGJ’IBHOC, napajjiCJIbHOC,

CMCHIAHHOC COCANMHCHUC MTPOBOAHHUKOB

4.2.5

PaGota snexkTpumyeckoro Toka. 3aKoH

Jxoyna — Jlenua

4.2.6

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBrkymmas cuna (ganee — DJC) u
BHYTpEHHEE CONPOTUBICHHE HCTOYHUKA
Toka. 3akoH Oma Il TOJIHOW (3aMKHYTOM )

anekTpuyeckoi enu. Koporkoe 3ambikanne

4.2.8

ONEeKTpOHHas  MPOBOJUMOCTh  TBEPIBIX
METaJUIOB. 3aBUCHUMOCTb COINPOTUBJICHUS
METaJUIOB oT TEMIIEPATYPBI.

CBepXx1npoBOAUMOCTD

4.2.9

OnekTpuueckuil Tok B BakyyMme. CBolicTBa

SJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBOIHUKH. CobcTBeHHas u
pUMecHas MPOBOAUMOCTh
MOJYTIPOBOIHUKOB. CaoiicTBa p-n

nepexoza. IloxynpoBogHIKOBBIE TPHOOPEI

4211

ONEKTPUYECKUII TOK B  3JIEKTPOJIUTAX.
DIIEeKTPOTUTHIECKAS JTUCCOIIAAIIHS.

DnexTponau3

4.2.12

DNEeKTPUUECKUI TOK B rasax.
CaMOCTOSATENbHBII U HECAaMOCTOSTENbHbBIN
paspsn. Paznuuneie THIIBI
CaMOCTOSTENIbHOTO  paspsga.  MonHus.

ITmazma

4.2.13

TexHuueckue  yCTpPOMCTBA:  aMIEpMETD,
BOJITMETP, pEOCTaT, MCTOYHUKU TOKa,
AIIEKTpOHArpeBaTeIbHbIE npudopHl,
AIIEKTPOOCBETUTENbHBIE npudopBI,

TEPMOMETDP COINPOTHUBJIEHUS, BaKyyMHBIN




WO, TEPMUCTOPBl U  (POTOPE3UCTOPHI,

HOHYHpOBOHHHKOBBIﬁ Auoa, ralbBaHHUKa

4.2.14

[IpakTnueckue paboTHI. Nzyuenue
CMEIIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenne DJIC ucTOYHMKA TOKAa U €ro
BHYTPEHHETO CONpOTHBICHUs. Habmronenne

SJICKTPOJIM3a

11 KIIACC

Kon
pasneia

Koanposepsiemoro
3JIeMeHTa

HpOBepﬂeMLIe IJIEMEHTHBI COACPKaAaHUSA

4

SJIEKTPOAMHAMUKA

###PartH#MATHUTHOE I[1OJIE. O JIEKTPOMATI'HUTHA A

NHAYKLNA

43.1

ITocTostnHBIC MAarHuThbl.

B3aI/IMOIleI\/JICTBI/I€ IIOCTOSTHHBIX MarHuToOB

4.3.2

MaruuTtHoe mosie. BekTop MarHUTHOM
UHAYKIMU. [IpuHOMO ~ Cyneprno3uuum.
Jlunum marHuTHOW MHAYKIuu. Kaptuna
JIVHUM MarHUTHOM MHAYKIUW  TOJIS

IIOCTOAHHBIX MarHuTOB

4.3

4.3.3

MarnuTHOe 10Ji€ MPOBOJHUKA C TOKOM.
Kaptuna  auHME  1oas  JJMHHOTO
opsAMOoro mnIpoBOJHHWKA MW 3aMKHYTOTI'O
KOJIBLIEBOTO TPOBOJHUKA, KaTYIIKH C
tokoM. OnbIT Opcrena. Bzaumopeiicteue

IIPOBOAHHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOYJIb U

HalpaBJlieHUE

4.3.5

Cuna JlopeHuma, €€ Moaynb H
HarpasjieHue. JIBukeHue 3apsyKeHHOU
YacTUIbl B OJHOPOJHOM MAarHUTHOM

nosie. Pabota cunel Jlopenna




4.3.6 SIBrieHME NEKTPOMAarHUTHOM HHAYKIIUH
4.3.7 [ToTox BekTOpa MarHUTHOW MHIYKIIUU
SOJIC WHIYKIIUH. 3akoH
4.3.8
3JIEKTPOMarHuTHOM nHAyKuuu Papanest
BuxpeBoe anextpuueckoe mnozne. IJC
WHIYKIUA B TPOBOJHUKE, ABMXKYIIEMCS
439 IOCTYNATENBHO B OJTHOPOTHOM
MarHMuTHOM II0JIe
4.3.10 [IpaBuso Jlenma
NHAYKTUBHOCTS. SIBnenune
43.11
camonnaykiuu. 3/1C camonHyKuuu
DHeprusi MarHUTHOTO TOJSI KaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
TexHudeckue yCTpOMCTBA: IIOCTOSHHBIE
MAarHHThbI, ANIEKTPOMAarHUTHI,
4.3.14 AJIEKTPOJIBUTATEIb, YCKOPUTEIH
AIIEMEHTApHBIX YaCTHIl, HWHIYKIIMOHHAS
TeYb
[Ipaktuueckne  pabotel.  U3ydenwe
MarHUTHOTO TIOJII KAaTYIIKH C TOKOM.
4315 UccnegoBanue A€HCTBUA TMOCTOSHHOTO

Mar’HurTa Ha paMKy C TOKOM.

HccnegoBanue SABJICHUA

SHCKTpOMaFHHTHOfI HUHAYKIUA

5 KOJIEBAHU A 1 BOJIHBI
##HPartt#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHUA
Konebarenbnast cucrema. CBOOOIHBIE
KoJiebanust. ['apMoHnYecKre KojeOaHusl.
51 511
[lepuon, wacrorta, amrumtyna u (dasa
KojeOaHuit
- [pyXuHHBIH MasiTHUK.

Marematnueckuii MasITHUK




5.1.3

VYpaBHEHHE TAPMOHUYECKUX KOJICOAHUH.
Kunematnueckoe W JIMHAMHUYECKOE

OITHCaHKE K0JIe0aTEILHOrO JBWXKCHUA

5.14

[IpeBpamenue SHEPIrUH pu
rapMOHHYECKUX  KosieOaHusix. CBs3b
aMIUTUTYBl  KojeOaHWW  HMCXOJHOM
BEJIMYMHBI C aMIUIUTyJaMu KoJieOaHHi

€€ CKOPOCTHU U YCKOPEHHUs

5.15

Konebarenbubiit  koHTyp. CBOOOAHBIC
AIIEKTPOMAarHUTHBIE KoneOaHus B
UJCUIBHOM KOJe0aTeIbHOM KOHTYpE.
AHanoruss MeXay MEXaHHYECKUMU U
QJICKTPOMAariMTHBIMHA KOJIEOAHHSIMU.

®opmyina TomcoHna

5.1.6

3aKoH COXpaHEHHsS  DHEpruu B

nacaJlbHOM KoJIeOaTeIbHOM KOHTYpC

5.1.7

BrinyxieHHbie MEXaHUYECKUE
kosiebanusa. Pesonanc. PesoHaHcHas
KpHBas. Brinyx/1eHHBIE

QJICKTPOMAarauTHLIC KoJIeOaHHS.

5.18

Ilepemennbii  Tok. CuHHycOMAANBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTb IIEPEMEHHOTO TOKa.
AMIuMTY1HOE " JIEHCTBYIOIIEE

3HAYCHUEC CUJIBbI TOKA U HAIIPAKCHUA

5.1.10

Tpancdopmarop. [IpounsBoxacTso,
nepenaya " notpebieHue
JIEKTPUIECKON JHEpruu.
OKOJI0TH4eCcKHe PHUCKHU npu
MIPOU3BOJICTBE 3JIEKTPUUECKON IHEPTUU.
Kynberypa HCIOJIb30BaHUs

3JIEKTPOIHEPTUN B MOBCEHEBHOM KU3HU

5.1.11

TexHuueckue yctpoicTBa: ceiicmorpad,

BHCKTqueCKI/Iﬁ 3BOHOK, JIMHUHN




aJIeKTpoIiepeaayd

5.1.12

[Ipaktuyeckue pabotel. MccnenoBanue
3aBUCUMOCTH nepuosa MaJIbIX
KojeOaHuil Ipy3a Ha HUTH OT JJIMHBI
HUTH U Maccel rpysa. MccnenoBanue
[IEPEMEHHOTO0  TOKa B  LENU U3
IIOCJIEZI0BATEIBHO COECIUHEHHBIX

KOHACHCATOpA, KaTYIIKHU U pE3UCTOPa

5.2

#HPartHHHFMEX AHNYECKUE 1 OJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

Mexanudeckue BOJTHBI, YCIIOBUS
pacnpocrpanenus. [lepuon. Ckopoctb
pacrpocTpaHeHHsi ¥ JUTMHA  BOJIHBI.

HonepeqHHe " IpOJ0JIbHBIC BOJIHBI

5.2.2

HHt#Par#H# HNHuTtepdepennus u

nudpakius MEXaHHYECKUX BOJIH

5.2.3

3Byk. Ckopocth 3Byka. ['pomkocTtb

3ByKa. Bricora Tona. TemOp 3ByKa

524

DONEeKTpOMarHUTHHIE BOJIHBI. Y CJIOBHUSA
U3IYYEeHUs DJIEKTPOMArHUTHBIX BOJH.
B3aumnas opuenrauus BektopoB E, B u

UB BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyM€

525

CBoiicTBa  DIIEKTPOMArHUTHBIX  BOJIH:
OTpa’KeHHE, npeaoMIIeHue,
NoJsipu3anus, nudpakius,
UHTEephEpeHIHs. CkopocTb

OJICKTPOMAarHuTHBIX BOJIH

5.2.6

[lIkana  3JIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHue >IIEKTPOMarHUTHBIX BOJIH B

TE€XHHUKE U OBbITY

5.2.7

[TpuHIMIBI PaIUOCBSA3H U TEIEBUICHUS.
Pannonokarnmst. DIEeKTPOMarHUTHOE

3arpsA3HCHHUC OKp}I)KaIOIJ_[Cﬁ Cpeabl

5.2.8

TexHnueckue YCTPOWCTBA:

MY3bIKaJIbHBIC HHCTPYMCHTEI,




YIIBTPa3BYKOBAsl TUATHOCTUKA B TEXHUKE
U MeIuIMHEe, pajaap, paguonpuEMHUK,
TeJIeBU30p, aHTeHHa, TenedoH, CBY-

I1I€Yb

5.3

#H#HPari##OIITUKA

5.3.1

[IpsimonuHeitHoOe pacrpocTpaHeHue

CBETa B OJIHOPOJIHOM cpene. JIyu cBeTa

5.3.2

OtpaxkeHune cBeTa. 3aKOHBI OTpa)KECHUS
ceera. [loctpoeHne wm300pakeHHid B

TUIOCKOM 3€pKaJIC

5.3.3

[Ipenomiienne cBeTa. 3aKOHBI MPEIIOMIICHUS
CBeTa. AOCOIIOTHBIN IOoKa3areib

MIPEIOMIICHUS

5.34

[onxoe BHYTPEHHEE OTpa’KECHUE.
[IpenenpHbIit yroia IIOJIHOTO

BHYTPEHHETO OTPAKEHUS

5.3.5

Hucnepcust cBera. ClOXHBIM COCTaB

oenoro ceera. L{Ber

5.3.6

CoOuparonye u paccerBarolUe JUH3BI.
Tonkas nuH3a. POKyCHOE pacCTOsAHUE U
ONTUYECKAsl CWJIa TOHKOW  JIMH3BI.
[TocTpoenue n300pakeHni B
COOMpAIOIIUX U PACCEUBAIOIIUX JIMH3AX.
®opmysia TOHKOM JIMH3BL. Y BEIUYEHHUE,

JTaBaeMoe JUH30M1

5.3.7

Hpez[enbl NPpUMCHUMOCTHU

r€OMETPUYECKON ONTUKHU

5.3.8

Wnrtepdepentiuss  cBera. KorepeHTHbIE
WCTOYHUKHA.  YCJIOBUS  HAOMIOJACHUS
MaKCHMYMOB 51 MUHHUMYMOB B
MHTEPPEPEHITMOHHON KapTHHE OT JBYX

CI/IH(paSHBIX KOTCPCHTHBIX HCTOYHUKOB

5.3.9

Hudpakuus cBeta. JudpaxkunoHHas

perméTka. Ycnosue HaOTIOICHUS




TJIaBHBIX MAKCHMYMOB IIpU TMAaACHUHN

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10 [Tonspusanus ceera
TexHuueckue yCTpOHCTBa: OYKH, JyIa,
¢doToanmapar, MPOSKIMOHHBIN armapar,
5.3.11 MHKPOCKOII,  TEJIECKOIl,  BOJOKOHHAs
ONTHKA, JAU(PpPAKIMOHHAS  peméTKa,
TIOJISIPOU T
[Ipaktnueckue pabotel.  M3mepeHue
ToKa3aTes MIPEJIOMJIICHUSI.
5.3.12

HccnenoBanue CBOWCTB M300paKeHUN B

nuH3ax. Habmonenue aucnepcun cBera

BJIEMEHTGHI CTIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuipl NPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. [TocTynatet TEOPUHU
OTHOCHUTEIIBHOCTHU: MHBApUAHTHOCTb
MOAYJIA CKOPOCTH CB€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCUTENBHOCTh OOAHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BPpEMCHHU U COKpAIICHUC

JJIMHBI

6.3

DHeprus W UMIYIBC  CBOOOTHOM

HJaCTUIIbI

6.4

CBs13p Macchl ¢ 3HEpPruen U UMIYIbCOM
CBOOOJHON 4YacTUIbl. DHEPrusi MOKOs

CBOOOIHOI YaCTHUIIBI

KBAHTOBAS ®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OITTUKU

711

®otonsl. dopmyna I[lnanka cBs3H
sHepruu GOTOHA C €ro YacToTOM.

DHeprus U UMMyibC GpoToHa

7.1.2

OTKpBITI/Ie n HCCICIOBAHUC

¢dotorddexra. Onbitel A.I'. CTonerona.




3akoHsI pororddexra

7.1.3

YpaBHeHue DHHIITENHA hilag:|

dboroaddekra. «KpacHas  rpaHuLIAa»

dotordpdekra

7.1.4

Hasnenue ceera. OnwiTel [1.H. JIeOGenena

7.15

XUMHYECKOE IEHCTBUE CBETA

7.1.6

TexHuueckue YCTPOWMCTBA:
(dboTtosmeMeHT, (HOTOAATUMK, COTHEUHAS

Oarapesi, CBETOAHMO.T

7.2

CT

POEHUE ATOMA

721

Monenb atoma Tomcona. OTBITEL
Pesepdopra no uccienoBanuo
cTpoeHus aroma. [inanerapHas Moaenb

aToMa

71.2.2

[Tocrynatet  bopa.  U3snyuenue u
noryonieHue (OTOHOB IPU  IEpexoje
aToOMa C OJHOIO YPOBHS JHEPIrMM Ha
npyroii. Bunel  cnektpoB.  Choektp

ypOBHCfI OHCPIur aToMa BOJA0poda

7.2.3

BonHosrle cBoiicTBa yactull. BoiHEBI 1e
bpoiiss. KopnyckynsipHO-BOJIHOBO#M
nyanu3M. Jludpakius dIeKTpOHOB Ha

KpHUCTaJIax

724

CnoHraHHOE u BBIHYKJICHHOE
W3JIy4YeHHE. YCTPOWCTBO U MPHUHLMI

paboThI nazepa

7.2.5

TexHuueckue YCTPOMCTBA:
CHEKTpaNbHBIM aHanmu3 (CHEKTPOCKOM),

J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[Ipaktnueckue pabotsl. HaOmronenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertoasl HaOMIOAEHUS W PETUCTpAIUN

QJICMCHTAPHBIX YaCTUIL]




7.3.2

OTKpBITHE PATUOAKTUBHOCTH. OIMbBITHI
Pesepdopna mo ompeneneHuio cocraBa
pannoakTUBHOrO wu3nydeHus. CBolcTBa
anbpa-, Oera-, raMMma-u3TydcHUs.
BnusiHue paguoakTUBHOCTH Ha JKUBBIE

OpraHu3Mbl

7.3.3

OTkppITHE TIPOTOHA W HEUTpOHA.
Hyxnonnas monens siapa ['eiizenOepra —
HBanenko. 3apsia sapa. MaccoBoe 4ucio

sapa. M3oTonsl

7.3.4

Annda-pacna. DNEKTPOHHBIH "
MO3UTPOHHBIA  OeTta-pacman. ['amma-
U3JIyuyeHHe. 3aKOH  PaJMOaKTUBHOTO

paciiaaa

7.3.5

OHeprus CBSI3U HYKJIOHOB B  sIJpe.

SAnepusie cunbl. J{edekt Macce aapa

7.3.6

SAnepuble peakuuu. JlelleHHE W CUHTE3

sanep

7.3.7

Snepubiii  peaktop.  TepmosiaepHbIit
cuHte3. IlpoGneMbl U mNEpPCHEKTUBBI
SJIEPHOM DHEPreTUKU. OKOJIOTHYECKUE

ACIICKThI SII[CpHOI\/JI SHECPIrCTUKHA

7.3.8

OnemeHTapHble 4acTulbl.  OTKpbITHE
IIO3UTPOHA. @yH/1aMEHTAJIbHbIE

B3aHMOJCHCTBUS

7.3.9

TexHudeckue ycTpoOMCTBa: JO3UMETP,
Kamepa BuibcoHa, sAIEpHBI peakTop,

aToMHas bomOa

7.3.10

IIpaktnueckue pabotsl. MccnenoBanue

TPCKOB HacCTHIL (HO T'OTOBBIM

¢dotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nnoro Heba. CosBe3ausi, sipKue

3Bé3}IBI, IIJIaHETHI, nux BHUINUMOC




IBIKEHHUE

8.2

Comnueunas cucremMa. l[lmaHeTsl 3eMHOI
rpynnbl.  [[MaHEeThI-TUTAaHTBI W UX
CHYTHI/IKI/I, KapJII/IKOBLIC IIJIAHCTHI.

Mauslie Tena CoTHEUYHOM CUCTEMEI

8.3

Coname, d¢orochepa u armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Ucrounuk sneprun ColiHIa U 3BE3]T

8.5

3BE31bl, UX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBeTUMOCTb, PaJIlyC, TeMIIepaTypa,
ux B3aUMOCBSI3b. Hunarpamma
«CHEKTPaJbHBI KJIacC — CBETUMOCTDHY.
3BE3/1pl IJIABHOW I10OCJIEI0BATEILHOCTH.
3aBUCUMOCTb «Macca — CBETUMOCTbY» JJIS

3BE3/] TTIaBHOM IOCICA0OBATEILHOCTH

8.6

###Par###BuyTpeHHee CTpoeHHEe 3BE3N.
CoBpemeHHbIE IIPe/ICTaBIICHUs 0
MIPOUCXOKIEHNU U 3Bostouuu ConHua u

3B€3]1. DTAIbI )KU3HU 3BE3]T

8.7

Mnineunsiii Ilyte — Hama ['amakTuka.
CnupanbHasgs  crpykrypa [amaktukw,
pacnpeneneHue 3BE3N, Ta3a W IIBUIN.
Ilonoxxenne u gBmwxeHne CoiHua B
lanaktuke. Ilnockas u chepuueckas

noAcucTeMsbl I ajakTuKU

8.8

Tunel rTamakTUK. PagdoranakTuku H
KBazapbl. UEpHble nOBIPpBI B AApax

TaJIaKTHUK

8.9

Bcenennas. Pacmmpenue BceneHHOM.
3akon Xa0061a. PasOeranue raiakTHK.
Bospact u paguyc Bcenennoit, teopus
bosbmioro B3peiBa. Mogenb «ropsiueit

Bcenennoi». PenukroBoe nzinyuenue

8.10

MacmtabHast  cTpykTypa BcenenHoil.




MeraraiakTuka. Hepeménnnie

poOIEeMBI aCTPOHOMUU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Mskumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdpentreBoii H.A., AkiinonepHoe obmecTBo «M31aTeabcTBO
«ITpocsenieHue»

» ®usuka, 11 kimacc/ Makumes I'.J1., byxosues b.b., Yapyrua B.M. non
penaknueii [TapdenteeBoit H.A., AknmonepHoe o6mecTBo «3marenscTBo

«ITpocBenieHue»

METOJNUYECKHUE MATEPHAJIBI I YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas snekrponnas mkosa (POII)
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