MHWHHUCTEPCTBO IMPOCBEIEHUSA POCCUICKOM ®EJEPAIIIN
MYHHMIUNIAJIbHOE OI0/1KeTHOE 00111e00pa3oBaTe/IbHOE YUpPeKIeHUe
ropoackoro okpyra ToabsarTu
"IIIko1a Ne 46 nMeHM NEPBOro IJIABHOT0 KOHCTPYKTOpa Boskckoro

aBToMoOMIBLHOTrO0 3aBoaa B.C. CojioBbeBa

PACCMOTPEHO COI''TACOBAHO VYTBEPX/IEHO

Ha 3acefganuu MO ydutenen Ha [leparorunyeckom cosere IIpukasom nupekropa

©CTECTBEHHOHAYYHOTO ITUKIIa IIPOTOKOJ Nel ot 29.08.2025T Ne 162 O/}I or 01.09.2025 r.

Pykosoautesns MO 3amectuTens aupexkropa no MP JL.A. Yy6enko

0O.B. UBanoBa
0.C.MunoxoBa

ITpotoxon Ne 1 ot 28.08.2025
Moanucan unMdpoBoN NOANMUCHIO:
Yy6eHko Jlapuca AHaTonbesHa
DNI_O="MEY ""LLkona Ne46"",

3N Auaronuenna, Eoadhoold6@
edu.tgl.ru
OcHoBaHve: )
Dava: 2036.08.01 17:34:15+0400
Foxit PDF Reader Bepcus:
2025.1.0
PABOYAS ITPOT'PAMMA

(ID 8889988)

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb»

ns ooyyvarommxcst 10-11 kmaccos



IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHHM K pe3yibTaTam
OCBOCHHSI OCHOBHOUM 00pa3oBaTeNbHON Mporpammsbl, mnpeactaBieHHbx B OI'OC
COO, a Takxke c¢ yu€rom denepanbHOll paldodeil MporpaMMbl BOCIHTAHHS U
KOHLEMIUU TpernojiaBanust yuyeoHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yommnux OCHOBHBIE
o0pa3oBaTeIbHbIE TPOTPAMMBI.

Copepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMupoBaHHe
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHupa oOydaromuxcs 10-11 kmaccoB mpu
oOyyeHnuu ux ¢u3uKke Ha 0A30BOM YPOBHE HAa OCHOBE CHCTEMHO-JCSATEILHOCTHOTO
noaxojaa. IIporpamma no ¢usuke coorBercTByeT TpeboBanusim PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OOy4eHHMsI, a TaKKe YUYHUTHIBAET HEOOXOJUMOCTh PpEeaTU3alNU MEXKIPEIMETHBIX
CBs3€l (PU3MKM C €CTEeCTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramu. B Hel
OTIPEENSIIOTCS OCHOBHBIE LIETM M3Y4YeHHsS (PUM3HKU HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, TIAHUPYEMbIC PE3yJbTaThl OCBOCHHS Kypca (PU3WKHU: TUYHOCTHEIE,
MeTaInpeIMEeTHBIC, IPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no u3suke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca PU3MKHK Ha 0a30BOM YpPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHOTO mpeamera « PDu3nKay 1mo rojgaM oOydeHusl.

®du3rka Kak Hayka O HamOoJiee OOIIMX 3aKOHAaX MPHUPOJbI, BHICTYIas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromieMm mupe. LIkoabHBIN Kypc PU3NKN — cucTeMooOpa3yromui
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SIBICHWH, H3y4aeMbIX XUMHUCH, OHMOJIOTHEH,
¢usnueckoit reorpadueir u actpoHomuen. Mcmonp3oBaHWE U AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeseNsieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe DSHEPreTHKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, TOJIYYEHHUS] HOBBIX MATEpHAIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
W3yuenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MUpa OOydarolmxcsa, B (HOPMHUPOBAHHE YMEHUN MPUMEHSTh
Hay4YHBIM METO]1 MO3HAHUS MPU BBIMOJIHEHUH UMHU YUY€OHBIX MCCIICIOBaHUN.

B ocHOBy kypca (usuku Ui YpOBHS CpeIHEro o01iero oOpa3oBaHUS
MOJIOKEH PAI WJEH, KOTOpPhlE MOXHO paccMaTpuBaTh KaK MPUHIIUIIBI €ro
MOCTPOCHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEM KypcC SBISIETCS JIOTHYECKHU
3aBEpPIIEHHBIM, OH COJICPKUT MaTepHall U3 BCeX Pa3fesioB (DU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoesn cenepanuzayuu. B coOTBETCTBMM C HEW MaTepuan Kypca (HU3HKU
00benMHEH BOKpPYr ¢u3ndeckux Teopuil. Bemymum B Kypce sBiseTcs
dbopMupoBaHre MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEIIECTBE H
noJie.

Hoes eymanumapuzayuu. EE€ peanuzanms mTpeArnosiaraeT HCIOJIb30BaHUE
TYMAHUTAPHOTO MOTEHIMaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢uzukun ¢ pa3BuTHeM oOOIIecTBa, a TakKke C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTHUYECKUMU MPOOIeMaMH.

Hoess  npuxnaowoii  nanpasiennocmu. Kypc dusuku  mpemmosiaraer
3HAKOMCTBO C LIIMPOKUM KPYIOM TEXHHUYECKHX M TEXHOJOTMYECKUX MPHUIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes »skonocuzayuu peanu3yeTcss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke OO0CYyX IACHHS
po0JIeM pallMOHATBHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

Crep>KHEBBIMHM 3JIEMEHTaMH Kypca (U3UMKH HAa YPOBHE CpPEAHEro OOIIEro
oOpa3oBaHusl SABJISAIOTCS (u3nueckue teopun (hopmupoBaHHE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TECOPUH, POIH (PYHIaAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEJCTaBICHUSAX O TMPUPOJE, TIPaHUIAX
NPUMEHUMOCTH TEOpHH, JJisi OMNHCAHUS ECTECTBEHHO-HAYUHBIX SIBJICHUN U
MIPOIIECCOR).

CHCTEeMHO-ACSITENIbHOCTHBIN TOJIX0/T B Kypce (U3UKU pealu3yeTcs MPexe
BCEro 3a CUET OpPraHu3allid KCIEPUMEHTAIBHON JAESITEIIbHOCTH O0Yy4YaroIIMXCA.
Jns  GazoBoro ypoBHS Kypca GU3HMKHM — OTO MCIOJB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpBIE B Iporpamme 1o (u3nke 0ObeTUHEHBI B OOUIMI CIHMCOK YYEHHYECKHX
MpaKkTUYeCKUx padoT. BrigeneHne B yka3aHHOM MepedyHe J1abopaTopHBIX padoT,
IPOBOJUMBIX JUJII KOHTPOJS U  OILIEHKH, OCYIIECTBIAETCS Yy4aCTHUKaAMU
o0pa3oBaTeIbHOTO TMpOoIecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus Kabunera ¢usuku. Ilpm 53TOoM oOecreunBaercs OBJIAJACHHE
OOy4YarolMUMHUCs YMEHHUSIMU TPOBOJAUTH KOCBEHHBIE H3MEPEHUS, HCCIEeI0BaAHUS
3aBUCUMOCTEH (DM3MYECKUX BEIMYMH M TIOCTAaHOBKY OIBITOB TIO0 TMPOBEPKE
MPEJI0KEHHBIX TUIIOTES.

bonbiioe BHMMaHWE YNENSETCS PEHICHUI0 PacdyE€THBIX M KayeCTBEHHBIX
3amad. [Ipu 3TOM 1711 pacu€THBIX 3a/lad TPUOPUTETOM SBIISIIOTCS 3aJa4U C SIBHO
3aIaHHON (PU3NYECKON MOJEIIBIO, TTO3BOJISIONIUE TPUMEHSATh U3yUCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfenia Kypca, TaK U WHTETPUPYs 3HAHHS W3
pa3HbIX pa3zenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3NYECKUX SBJICHHWIA U TPOIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronme BBIOOpa (U3MYECKOW MOACIH JJIS CUTyallMd MPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CreueHnI0 ydeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(GbU3UKHN HA yPOBHE CpeaHEro o0Iero oopa3oBaHus JOJDKEH U3yUaThCs B YCIOBUAX
IpeIMETHOr0 KaOWHeTa (PM3MKM WIA B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOunere (u3uku AOMKHO OBITH
HEeoOXoMMoOe J1labopaTopHOe OO0OpYAOBAHME /I BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKEe YUYEHUYECKHX MPAKTUUECKUX PabdO0T U IEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHcTpaniuoHHOE  00Opy/ioBaHue (GopMUpYETCS B COOTBETCTBUU C
OPUHITUIIOM MUHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIYEBbIX JAEMOHCTpalui s
UCCJICIOBAaHMUSI  M3Y4YaeMbIX  SBICHHH MW  MPOIECCOB, OMIUPHUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHH.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYEHHMUECKHUX MPAKTUUYECKUX padoT
dbopmupyeTcss B BUAE TEMAaTHYECKUX KOMIUIEKTOB M 00€CleunBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydalommxca. TemMaTHYecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJHKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEpPUTEIBHBIX CUCTEM B BHJIE ITM(POBBIX JabopaTopuid.

OCHOBHBIMHU HETIAMH U3yUeHUS (PU3UKH B 00I1IeM 00pa30BaHUU SBIISFOTCSI:

e (opmupoBaHue wHHTEpeca M CTPEMJICHHS OOYydYaIOIMIUXCA K HAYYHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHE WX HMHTCIUICKTyaJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
MCCJIEI0BATENILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PECHHUS KaK pe3ysibTaTa H3YYCHHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUN OOBSCHATH SBJICHHUS C HCIOJb30BaHUEM
(bu3HYeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpenCTaBICHUNA O PONM (PU3UKU IS PA3BUTHUS JAPYTHUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHrne 3THX Ienei 00ecrednBaeTCsl pelIeHHeM CIEeIyIONNX 3a7ad B

nporecce u3yueHus Kypca GU3MKH Ha ypPOBHE CPEAHEro o01ero oopa3oBaHus:



e TMpHOOpETEHHE CHUCTEMBbl  3HaHHUU 00 o0mux (bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, D3JIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AIIEMEHTHI acTPO(DU3HKHY;

e (QopmMupoBaHME yMEHHUH NPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3NYECKUX SBICHUW B TPHUPOAC U JUISI TPUHATUS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOMN KU3HU;

e OCBOEHHE CIOCOOOB peIIEHUs pPa3Iu4HbIX 3a7ad4 C SBHO 3aJlaHHOMN
(¢u3nuecKkol MOAENbI0, 3a/Jad, MOAPA3yMEBAIOIINX CAMOCTOSTENBHOE
co3faHue (PU3NIECKOU MOJICINU, aJICKBATHON yCIIOBUSAM 3a/1a4H;

e TMOHMMaHHE (U3UYECKUX OCHOB M MPHUHIUIIOB JEUCTBHUS TEXHUYECKHUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHalW3a U HMHTEpHpeTalnud HH(OopMaluu,
OTIpEICIICHHS IOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBHMM JJIsl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPYECKOU IEATEIIBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbII ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBanusa otBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 4aca B HEJENIO), B
11 kimacce — 68 gacoB (2 yaca B HEJIEIIIO).

[Ipennaraemplii B mnporpamMme 1o (U3MKe TMepeyeHb JIabOpaTOPHBIX MU
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJOBAaHHBIM, YYHUTENb JENAaeT BHIOOP
IPOBEJCHUS J1a0OpaTOPHBIX pPAOOT M OMBITOB € YYETOM HMHAWBHIyabHBIX
O0COOCHHOCTEH 00yJaroNUXCHl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka M1 MeTOAbI HAYYHOT O O3HAHUSA

®usnka — Hayka o mnpupone. HayuHble METOABI NMO3HAHUS OKPYKAKOLIETO
Mupa. Ponb DJKCIepuMeHTa M TEOpPUM B IPOLECCE IO3HAHUS IPUPOBL.
DKCTEepUMEHT B (PU3HKE.

MopaenupoBanue (GpuU3MYecKuX SIBICHUNH M mporieccoB. HayuHble THUIOTE3BI.
®duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Ponb 1 mMecTto Qu3nku B (OPMHUPOBAHUU COBPEMEHHOW HAYYHOH KapTUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIbIOTEPHbBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBvkeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBHIKCHUA.
Cucrema otcuéra. TpaekTopus.

[lepemenienue, CKOpocTh (CpemHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTH) H
YCKOpPEHUE MAaTEepUaIbHOW TOYKH, WX NPOEKIMM HA OCHU CHUCTEMbl KOOpJUHAT.
Ciio)keHue epeMeNICHUN U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABWXKeHHE. [ paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHMS, MNYTH W NEPEMEIICHUSA
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOonHoe nazieHue. Y CkopeHrue CBOOOIHOTO MaeHUsI.

KpuBosmHeitHOe  IBWKEHWE. J[BMKEHHWE  MaTepuasbHOW  TOYKM IO
OKPYHOCTH C ITIOCTOSHHOM 110 MOAYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEUHAS
ckopoctsk. [lepron u yacrora obpamienus. LleHTpocTpeMHuTEIbHOE YCKOPEHHUE.

TexHuueckre YCTpOWCTBA U TMPAKTUYECKOE TMPUMEHEHHE: CIUJIOMETD,
JIBUKEHUE CHAPSJIOB, IICMTHBIE U PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu

Mogenp cucTteMbl OTCUETA, WLIKOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeobpazoBaHue IBUKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Tes B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOnronenvie ABUWKEHHSI Tea, OPOILIEHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenune yckopeHust CBOOOIHOTO ITaICHHMS.

Hamnpagiienne CKOpOCTH IPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopuvie padbonul

N3ydyeHrne HEpaBHOMEPHOTO JBHKEHHUS C LIEJBIO ONPENEIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHHS MEXAY NYTSAMH, ITPOMACHHBIMU TEJIOM 32
MOCJIEI0BATEIbHBIE pPAaBHBIE MPOMEXKYTKHM BpPEMEHM IPU PaBHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne NBUKEHUS IapUKa B BI3KOW KUJIKOCTH.

N3yuenue nBuKeHUs Tena, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['ammmnesa. IlepBwii  3akoH  HeroroHa.
NueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunuu cui. Bropoit 3akoH HerotoHa
JUIS. MaTepUagbHON TOUKU. Tperuit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsbkectu. IlepBas kocMmuueckas
CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl Tpenus (1okosi, CKoibxeHus, kauenusi). Cuna tpenus. Cyxoe
Tperue. Cuna TpeHUsl CKOIRKEHUS U cuiia TpeHus mokos. KoaddummenT tpenus.
Cuita cOnpOTUBIIEHUS IPU IBUXKEHUU TEJIA B dKUJKOCTH WIIN Ta3e.

[TocTynarensHO€ U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO TENA.

MoOMEHT cuiabl OTHOCUTENBHO OcH BpameHus. llnedo cumnel. YcnoBus
paBHOBeCUS TBEPIOIO TEIIA.

TexHnueckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: MOIIUITHUKY,
JBU’)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepUUH.

CpaBHeHUE MacC B3aMMOICHCTBYIOIINUX TEJ.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehOpMaIvu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3yueHne nBuxeHus OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.



HccenenoBanne 3aBUCUMOCTH CWII YIPYIOCTH, BO3HMKAIOUIUX B IPYXKUHE U
pe3rHOBOM 00pasiie, OT UX JAehopMallHH.

HccnemoBanne yclOBUMM PaBHOBECHUS TBEPAOrO TeENA, HMMEIOLIETO OCh
BpaLCHUS.

Tema 3. 3axonvl cOXpaneHusn 6 MexaHuKe

NMnynbc MarepuanbHOW TOYKM (Tesa), CUCTEMbl MaTE€pUaJbHBIX TOYEK.
NMnynbCc cuiibl U1 U3MEHEHHE HMITYJIbCa TeJld. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabota cuibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepualibHOW TOYKH. TeopeMa 00 HU3MEHEHHUH
KUHETUYECKOU SHEPTUH.

[ToTeHunanbHas SHEPrusl. [ToTeHunanpHas SHEPIHUs YIpyro
nedhopMupoBaHHOM — mpykuHbl.  [loTeHuumanbHas  SHepruss Teina  BOIM3U
MTOBEPXHOCTHU 3€MIIH.

[loTeHnumanpHple W HEMOTEGHIUANbHBIE  Cuibl.  CBs3b  pabOTHI
HEMOTECHIMAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKON JHEPrUM CHCTEMBI TEll.
3aKOH COXPAHEHUSI MEXAaHUYECKON DHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckue yCTpOMCTBA M NPAKTHYECKOE INPHUMEHEHHUE: BOAOMET, KONED,
MPYKUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE IBUXKEHHUE.

[lepexon mOTeHIIUATBLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yyenue abCOMIOTHO HEYNMPYTOro yaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBA3u pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHUYECKON SHEpPIruu
TeJla Ha IIPUMEpE PACTSIKEHMS PE3UHOBOTO KTy Ta.

Paznen 3. Moseky/sipuast Gu3nka 1 TEePMOJAMHAMUKA
Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu
OCHOBHbIE TIOJIOXKEHUSI MOJEKYISPHO-KUHETUYECKOW TEOPUH U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenHue. [duddysus. Xapakrep ABUKEHUS W
B3aMMOJICHCTBUSl YaCTHUI[ BellecTBa. MoJied CTPOCHHUSI Ta30B, KUIAKOCTEH U
TBEPABIX T€JA U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl Mosieky. KonndecTBo BemiectBa. [locTositnHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Llenbcus.



Mopgens  ungeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETHUYECKOW TEOpHM HACaIbHOro rasza. AOCONIOTHas TeMmIiiepaTypa Kak Mepa
CpellHEell KWHETUYECKOM SHEpPruM TEIUIOBOro JBIXKEeHMs dvacTul] rasza. lllkana
temneparyp KensBuna. I'azoBbie 3akoHbBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lamproHa. M30mponeccsl B WACanbHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mnpencTaBlieHWE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHu4yeckre yCTPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BemlecTBa, Qororpaduu
MOJIEKYJ OPraHUYECKUX COECTMHEHUM.

OnpiThl 10 1M PYy3UN KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogenb onbita lTepHa.

OnbITHI, JIOKa3bIBAOIIIHE CYyILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aUMOJEUCTBUSL.

Monens, HILTIOCTpUpPYIOLIAs IPUPOLY AABICHHS ra3a Ha CTEHKH COCyAa.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHHS HJICaJbHOrO Trasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpPEHMI
0o0bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEM.

HccnenoBanre 3aBUCUMOCTU MEXY IMapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuHaMuKU

TepmoanHaMuueckass cucremMa. BHYTpeHHsIE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U crocoObl €€ n3mMeHeHus. KonnuectBo TemnoTsl U pabota. BHyTpeHHsIs
SHEPrusi  OJAHOATOMHOTO  HWJEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIUS, U3Iy4YeHHUE. Y IeTbHAsl TEIUIOEMKOCTh BELIECTBA.
KonudecTBo TEmIoThl IpH TeIIonepeaaye.

[Tonsitue 00 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJAMHAMHKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
UMHTEepIpeTanus paboThl rasa.

Bropoii 3akon TepmMoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TenmoBele  MamwuHbL.  [IpuHUOMNOBI  ACHCTBUS  TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi ’HEpruv B TEIJIOBbIX MamumHax. KosdduuueHt mnosne3Horo
nericTBusl TerutoBord MammHbl. [lukin KapHo m ero xosdduiueHT mosie3Horo
JENUCTBUA. DKOJIOTHYECKHUE MPOOJIEMBI TETUIOPHEPTETUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPHUMEHEHHUE: JBUIaTellb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTpPEHHEW 3HEpPruM Teja MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXATOro BO3MyXa, HarpeBaHue ddupa B
JaTYHHOU TpyOKe MmyTEM TpeHus (BUICOACMOHCTPAITHS).

M3MeHeHrne BHYTPEHHEN SHEPIUH (TEMIIEpaTyphl) TeNa IpH TEIUIoNepeiaye.

OnpIT 1m0 anauabaTHOMY pACHIMPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUSI, PEAKTHBHOTO
JBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

N3mepenue yaenpHONU TENII0EMKOCTH.

Tema 3. Aepecamnsie cocmoanusa eeuwyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoHjeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS |
OTHOCHUTENIbHAsl BJIIAXKHOCTh BO3Ayxa. HachllleHHbI map. YaelbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrainuueckue u amopdHble Tesna. AHU30TPOINHS CBOWCTB
kpuctamuioB. JKuakue kpucramibl. CoBpeMeHHblE MaTepuaibl. [lnaBrmenue wu
KpUCTayi3amus. Y aeibHas Teriora miasieHus. Cyomumarus.

VYpaBHeHue TerioBoro OaisaHca.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOIYUYECHHUS] COBPEMEHHBIX MaTepHaliOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HAaChIIIEHHBIX MapOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

CriocoObl U3MEpPEHUS BIAKHOCTH.

HaOnroienrie HarpeBaHus U IUIABJICHUS] KPUCTAIUTMYECKOTO BEILIECTBRA.

JleMOHCTpalnust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenre 0THOCUTEILHON BIIAXKHOCTH BO3AYyXa.

Paznen 4. JiaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuxa
OneKTpu3aums Tel. OJEKTpUYECKHM 3apsa. J(Ba Buaa dIEKTPUYECKUX
3apsiioB. [IpOBOJMHMKHM, DUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTpUYECKU 3apsijl.
OnekTpudeckoe moje. Hanpspk€HHOCTh  anekTpudeckoro mois.  [IpuHiun



CYyHEpHO3ULIUNA DNEKTPUUYECKUX Tosiell. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
OJISL.

Pabora cun  anektpocratudyeckoro  mosis.  I[lorenuman.  PasHocTh
noTeHUUaNoB. [IpOBOJHUKM UM AUDIEKTPUKU B AJIEKTPOCTATUYECKOM MOJIE.
Jlvpnextpryeckas IpOHULAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIEeKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

TexHuueckue yCTPOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DBJEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJIEHCATOpP, KOMUPOBAJIbHBIN allapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICHCTBUS AJIEKTPOMETPA.

B3aumonaencTBre Ha3JIEKTPU30BAHHBIX TEII.

DIIEKTPUUYECKOE TTOJIE 3aPSIKEHHBIX TEIL.

[IpoBOAHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTpOCTaTHYECKas 3alUTa.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH ILIOCKOrO KOHAEHCAaTopa OT IUIOIIAIH
MJIACTUH, PACCTOSHUS MEXIY HUMU U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

N3mepenune 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEeKTpUYECKU TOK. YCIOBUS CYLIECTBOBAaHUS 3JIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon OMa [ yyacTKa Lemu.

DJIEKTPUYECKOE COIMPOTUBIICHHE. Y AENBHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGota onektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIKYIIAasi CHUJIa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHKA TOKAa.
3axoH Oma 111 OHOM (3aMKHYTOM) 3JIeKTpuyeckoi nenu. KopoTtkoe 3aMmbIKaHue.

DNIeKTpOHHAasT  MPOBOAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
COMPOTHUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOTHUKHY. CoOcTBeHHas u npuMecHas MIPOBOIUMOCTh
noJynpoBoHUKOB. CBoMCTBA p—n-nepexona. [lomynpoBogHUKOBBIE TPUOOPHL.

DOneKTpuuecKuid TOK B  pacTBOpax M  paciulaBaX  3JIEKTPOJHUTOB.
DNeKTpoauTHYECKas: AUCCOLMALUS. DIEKTPOIH3.



DJeKTpuueckuii TOK B Tra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTPOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HCTOYHUKU TOKA, DJIEKTPOHATrPEBATENIbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTENbHBIC TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN U0/, TAThBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HaIMpsHDKEHUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA I TTOTIEPEYHOT0 CEUCHHS U MaTepuana.

CMenaHHoe COeIMHEHUE TPOBOHUKOB.

[IpsiMoe wu3MepeHue dIEKTPOABIXKYIIEH cuibl. KopoTkoe 3ambIKaHHE
rajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCUMOCTH COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

W ckpoBoii pa3psia 1 IpOBOJIUMOCTh BO3yXa.

OIHOCTOPOHHSISI TPOBOJIUMOCTD MO,

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomol

N3ydeHne cMEemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3JeKTPOJBUKYILIEH CUIbl UCTOYHMKA TOKAa M €ro BHYTPEHHEIrO
CONPOTHUBJICHUS.

HaGmronenue amexrposusa.

MexnpeaMeTHble CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHS B 10 Kiacce OCyIIECTBISETCS C
YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTE€MAaTHKH,
000U, XUMHH, Teorpadru U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamusi, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbId (HakT, rumnores3a, (uauueckas BEIUYMHA, 3aKOH,
TEeOopusi, HAOII0JIEHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEb, U3MEPEHHUE.

Mamemamuxka: pelieHue CHUCTEMbl ypaBHEHWH, JuHEHHas (QyHKINS,
napaboJia, runepOona, ux rpadvkd U CBOWCTBA, TPUTOHOMETpUUECKUE (PYHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJIMHAT, CJI0KECHUE BEKTOPOB.

buonoeus: mexannueckoe NBWKEHHE B KHBOUW mpupoze, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHW3MOB (BHBI TEIIONEPEayH, TEIUIOBOE PAaBHOBECHE),
ANIEKTPUUYECKUE SIBJICHUS B dKUBOU MPUPOJIC.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsi Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, XKUJIKOCTEH U



ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJUJIOB, JJIEKTPOJUTHYECKAs HUCCOLUALIMS,
raJibBaHUKA.

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

Texnonozus: mpeoOpa3oBaHUE NBIKEHUN C HCIOJIH30BAaHHEM MEXaHH3MOB,
y4€T TpPEeHHS B TEXHUKE, MOJIIUIHUKY, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JIpyTHE€), ABUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIy4YEeHUs] COBPEMEHHBIX MATEpHUaJIOB, B TOM YKCJIE HaHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJIEHHE 3JIEKTPOIpPUOOpPOB,
KCEpOKC, CTPYUHBI IPUHTED, AJIEKTPOHArpeBaTEIbHbIE puOOpHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, FaTbBaHUKA.

11 KVIACC

Pa3znen 4. DiaekTpoauHaMHUKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[loctostHHBIE ~ MarHUTHL.  B3auMMOJENCTBUE  IOCTOSAHHBIX  MAarHWTOB.
MarnutHoe mnone. Bekrop marHuTHOM wuHAYKUMH. [IpuHOMO cynepno3uuuu
MAarHuTHBIX noJsied. JInHMM MarHuTHOM WMHAYKIWU. KapThHa JUHWUNA MarHUTHOM
MHIYKIWH MOJISI TOCTOSIHHBIX MarHUTOB.

MarauTHOE TION€ TPOBOJHHMKA € TOKOM. KapTuHa JnWHUH WHIYKUWAH
MAarHUTHOT'O TOJIS JJIMHHOTO IPSIMOIO IMPOBOJHHUKA M 3aMKHYTOTO KOJBLIEBOIO
MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoaelicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ Moaysb U HanpaBiieHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIbI
B OJTHOPOJHOM MarHUTHOM moJjie. Pabota cumsl JlopeHna.

SIBiieHME DJIEKTPOMArHUTHOM MHAYKIMU. [lOTOK BekTOpa MarHUTHON
MHIYKUUAHW. OJIEKTPOABIKYIAS CWia HWHAYKIUM. 3aKOH 3JIEKTPOMArHUTHOU
nnaykuuu dapanes.

BuxpeBoe »3yekTpuyeckoe moJie. IJIEKTPOABMKYIIAs CHJIA WHIAYKIHH B
MIPOBOJHUKE, JBHKYILEMCS TOCTYNATENbHO B OTHOPOJHOM MarHuTHOM TIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh. SIBJ€HHME CAaMOWHIYKIMU. OJEKTPOABWKYIIAs CHJIA
CaMOUHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThI, JJEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKUWHA MAarHATHOTO TTOJIS.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHUE ANEKTPOMATrHUTHON UHIYKIIUU.

[IpaBuito Jlenna.

3aBUCUMOCTh JJICKTPOJBHKYIIEH CHUJIBI MHAYKIUH OT CKOPOCTH HM3MEHEHUS
MarHUTHOT'O ITOTOKA.

SIBiieHUE CAaMOMHTYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomeol

N3ydyeHrne MarHuTHOTO MOJISL KATyIIKH C TOKOM.

HccnenoBanne neiiCTBUSA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMaAZHUMHbIE KOJ1€0AHUA

KonebatenpHass  cucrema.  CBOOOJHBIE  MEXaHWYECKHE  KOJEOaHHUS.
["apmonunyeckue konebanus. [lepuon, vacrora, ammiutyaa u ¢asza KojseOaHUU.
[Ipy>XMHHBIN MasATHUK. MareMaTH4eCKUi MasTHUK. Y PaBHEHHE TapMOHUYECKHX
kosebanwmii. [IpeBparenne sHepruu Npyu rapMOHUYECKUX KOJICOAHMSIX.

KonebatenbHpiii koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUS B
UJCIbHOM KOJeOaTeIbHOM KOHType. AHAJIOTHUS MEXIy MEXaHHUYEeCKUMHU U
ANEKTPOMarHuTHIMU  KoJiebanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIEOATEIIbHOM KOHTYDE.

[IpencraBiieHne 0O 3aTyxaroUUMX KoJieOaHUsX. BBIHYKIE€HHbIE MEXaHUUYECKHE
kosiebanus. Pesonanc. BeiHyX/1€HHbIE 3JI€eKTPOMarHUTHbIE KOJIEOaHuUS.

[lepemennblii  TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JECUCTBYIOIIEE 3HAUEHUE CHUIIBI TOKA U
HaIpsKECHMUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOICHUE DICKTPUICCKOM
DHEPrUU. DKOJOTHUYECKHE PUCKH NPU IPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHu4yecknue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, T€HEPATOP NTEPEMEHHOI0 TOKA, JIMHUU JJIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoseOaTeabHOM cUCTeMbl (MPY>KUHHBIA WM
MaTEeMaTUYECKUNA MASITHHK).



HabGmronenne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOaHUH.

HaGmronenue pe3oHanca.

CBOOOIHBIE 2IIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuiorpaMmbl (3aBUCMMOCTU CUJIBI TOKA U HAMPSXKEHUST OT BPEMEHU) s
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc nmpu mMOCIENOBATEIbHOM COEIMHEHWU PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Monenps TUHUM 3J€KTponepeIadHn.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanre 3aBUCUMOCTH MEepUOa MajbIX KOJeOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTU U Macchl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKAa B LENA W3 IOCIEI0BATEIBHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE GOJIHbL

MexaHnueckue BOJHBIL, ycioBUs pacnpoctpanenus. llepuon. CkopocTb
pacmpocTpaHeHuss W JjiMHa BoJIHBL. [lomepeuHble UM TPOJIOJBHBIE BOJIHBI.
HNuTeppepeHius u nuppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJHBI. Y CIOBUSL U3TYyUYEHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanusa BektopoB E, B, V B anekTpomarauTHoil BosnHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE, MpeoMJICHUE, MOoJsIpu3aius, Judpakius,
untepdepeniusi. CKOpocTh 3MEKTPOMATHUTHBIX BOJIH.

[[Ixkana 3M€KTPOMArHUTHBIX BOJIH. [[puMeHeHUe 3JeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMTBI pagUOCBA3U U TEAEBUICHUS. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHHE OKPY KaroIIeil cpeibl.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBas AMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U paCIPOCTPAHEHUE TTOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneobmromeecs Te€10 Kak MCTOYHHK 3BYKa.

HaOmnroienrie oTpakeHust 1 IpesIoMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronienrie CBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYJIOH H
4aCTOTOHN KOJIeOaHMiA.



HccnenoBanue CBOWICTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)keHue,
npesioMyIeHUE, Moaspu3anus, Audpakuus, MHTephepeHIus.

Tema 3. Onmuxka

['eomerpuueckass onrtuka. lIpsMmoiMHENHOE pacnpoOCTpaHEHUE CBETa B
OoHOpOHOMU cpene. JIyd cBera. ToUeUHBI HCTOUHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHBI OoTpakeHusi cera. [locTpoeHune mzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MIPEIOMIIEHUS CBETA. AOCOJIIOTHBIN MMOKA3aTeNb
npenoviieHus. llomHoe BHyTpeHHee oTpaxeHue. IIpenensHbI yrosn MOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro cseta. LIBer.

CobOuparome W pacceuBaromuie JuH3bL. ToHkas smH3a. DoKycHOe
paccTosiHUE M ONTHYecKas cuila TOHKOM JuH3bl. [locTpoeHnue uzoOpaxeHuil B
coOuparomux M pacceuBaromux jJuH3ax. GopMmysia TOHKOW JIMH3bI. YBEIUYEHHE,
JaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON ONTUKHU.

BonnoBas onrtuka. WuTepdepenuus cBera. KorepeHTHblE HUCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CHH(Aa3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

Hubpakuust cBera. [udpakunonHas peméTka. YCIOBUE HAOIIOIEHUS
INIABHBIX ~MAaKCUMYMOB TP MaJA€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHHuuecKkue YCTpONCTBA M MPAKTHUYECKOE NPHUMEHEHHME: OYKH, JIyIa,
doToamnmapaT, NPOSKIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIEeCKOI, BOJOKOHHAs
OTTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACHpPOCTPAHEHUE, OTPAKEHUE M MNPEIOMIICHHE CBETa.
OnTudeckue mprudopHI.

[TonHOE BHYyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne CBOMCTB U300payKEHHM B JTMH3AX.

Mogaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGmronenune natepdepeHinm crera.

Hab6mronenne nudpakimm ceeta.

HaGmronenne nucnepcuu cBera.

[TonyueHne cuekTpa ¢ MOMOUIBIO MPU3MBI.

[Tony4yenue cnekTpa ¢ MOMONIbI0 AUPPAKIUOHHON PEIETKH.

Habnronenue nonasipuszalny CBETa.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul



N3mepenne rnokaszartess npeIOMIIEHHS CTEKIIA.
HccnenoBanne CBOMCTB U300payKEHHM B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH

['paHnIBl  OPUMEHUMOCTH  KJIAaCCHYECKOM  MexaHuku.  IlocTyiaTel
CHEUHUAIbHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BAaKyyMe€, IPUHIIUI OTHOCUTEJIBHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU M COKpAIlCHHE
JUIVHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUEN U UMITYyJILCOM PEIATUBUCTCKON YaCTHULIbl. DHEPTU
ITOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmovt K6AHMOBOU ONMUKU

®ortonsl. ®opmyna [1nanka cBsizu sHEprun GOTOHA C €TO YACTOTON. DHEPTUS
U UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dbotorddekra. YpapHenue DiiHmTeHa 111 porodrddexra. «KpacHas rpanuna»
dboTorddexra.

JlaBnenne ceera. OnpiTel 1. H. JIeGenera.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHudyeckre yCTpPOMCTBA M NPAKTUUECKOE TMPUMEHEHHUE: (POTOIIEMEHT,
dboToaTUMK, COJIHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®otord(dHeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeTHEro (GoTodddekra.

CBeToamnon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHIL.
[ImanerapHas Mmogmenbs aroma. lloctynater bopa. W3nydyenue u morsjomieHue
(GOTOHOB TMpU TEpPexoJie aToMa ¢ OJIHOTO YpPOBHS JHEPruu Ha Jpyrou. Bujbl
criekTpoB. CHEeKTp ypOBHEW SHEPrUU aToMa BOJOPO/IA.

BosHoBbIE cBOMicTBA yactull. Bosusl ne bpoiist. KopnycKyisipHO-BOJIHOBOM
JTyaTu3M.

CHOHTaHHOE U BBIHYXKJICHHOE U3JTyUCHHE.

TexHuyeckue YCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBIL BOJIHBI Ja3epa.

Habunroaenue JInHeHyaThIX CIEKTPOB U3ITyUYEHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

HaGmroienne mmHe9aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3BIBAIOIIME CIOKHOCTh CTpPOCHMS sfapa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma mo  ompeneneHuro  cocraBa
paanoakTuBHOTO u3iydeHusi. CBoiictBa anbda-, Oera-, ramMmma-u3IydeHHUs.
BinsiHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenGepra—
NBanenko. 3apsn saapa. MaccoBoe uncio saapa. M30Tormsl.

Anbda-pacnaa. ODNEKTPOHHBIM U TO3UTPOHHBIN OeTa-pacman. [amma-
U3Jly4yeHue. 3aKOH pPaJuoakTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sifpe. SAnepHblie cuibl. JledexT maccel spa.

Snepusble peakuuu. Jlenenue u CUHTE3 AIEP.

Anepusiii peaktop. Tepmosinepusiii cunTe3. [IpoOnembl U NEPCHEKTUBBI
SAJIEPHOU SHEPTETUKU. JKOJIOTUYECKHE ACIIEKTHI IAEPHOU SHEPTETHUKMU.

DneMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

MeTo1b1 HaOIOIEHUS U PETUCTPALIUN AIIEMEHTAPHBIX YaCTHII.

®dyHIaMeHTaJIbHbIE B3aUMOAEHCTBUA. EAMHCTBO (pU3NUECKON KApTUHBI MUPA.

TexHu4yeckue yCTpOHWCTBA U MPAKTUYECKOE IPUMEHEHME: NO3UMETP, KaMepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYMK MOHU3UPYIOIINUX YaCTHLL.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

HccnenoBanne TpEeKOB 4acTHIL (TI0 TOTOBBIM (GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Dtansl pa3BUTHS acTpoHOMUU. [IpukiiagiHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3mHoro neba. Co3Be3ausi, sipkue 3BE3MBI, IJIAHETHI, MX BHJIUMOE
NIBHOKEHHUE.

ComnHeuHas cucTema.

Conune. ComHeuyHass akTUBHOCThb. McTtounuk sHeprum CoyHIIA W 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEpPUCTUKHU. JluarpamMma «CHEKTpadbHbIA Kjiacc —
CBETHUMOCTB». 3BE31bI IJIABHOM IIOCJIENOBATEIILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JJIsI 3BE3]l TJIABHOM TMOCJIEIOBATEIHHOCTH. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE NPEICTABICHUS O MPOUCXOXKACHUM U 3Boatounu CosHIa U
3BE3/. DTalbl )KU3HU 3BE3]I.

Mneunsiii I[lyte — nHama [Nanaktuka. Ilonoxxenne n nBuxenue CosHua B
['amaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE ABIPHI B sApAX
TaJaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ia. Pazoeranue ramakTuk.
Teopus bonpiioro B3peiBa. PemukTOBOE M3IyUYEeHHUE.

Macmrabnas crpyktypa Beenennoil. Metaranaktuka.

Hepeménnbie npo0iemMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

Habmronenuss HeBOOPYKEHHBIM TJ1a30M C MCHOJIb30BAaHUEM KOMIIbIOTEPHBIX
IPUIIOKEHUN J1JIs1 OTIpeIeNICHUS TI0JI0KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEeBEpHOro MoJyIIapus U IpKUe 3BE31bI.

HabGmronenus B Teneckon JlyHsl, mnanet, Mueunoro Ilyru.

O6o0maroiee NOBTOPEeHUE

Ponb ¢u3uku u acTpOHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHOM U ATHYECKOM cepax NesTeIbHOCTH YelIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAyYHOH KapTHHE MHpPA, POJIb (PU3HUECKOU TEOPUHU
B (OpPMHpPOBAaHMM NPEACTABICHUA O (UIUYECKON KapTHHE MHpaA, MECTO
¢u3nyeckoil KapTUHBI MHpa B O0ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPENCTABICHUN O IPUPOJIE.

MexknpeaMeTHbie CBA3U

N3yuenue kypca ¢usnku 0a30Boro ypoBHd B 11 kiacce ocyliecTBIsieTcs C
Y4ETOM COZAEPKATEIBHBIX MEXKIPEAMETHBIX CBA3CH C KypCaMH MaTEMATHUKH,
OuoJ0THH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbIH (akT, runore3a, (umyeckas BEIMYMHA, 3aKOH,
TeopHsl, HaAOMIOEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMBbl YPAaBHEHUH, TPUTOHOMETPHUYECKHUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPhl U MX NPOEKLUHMH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOJHBIE D3JEMEHTApPHBIX (DPYHKIMH, NPU3HAKK MOJ00US TPEYroJbHUKOB,
onpeieNieHue IONaau TUIOCKUX GUryp u oobEmMa Ter.

buonocusa: »>nekTpuyeckue SBICHHS B JKMBOW MPUPOJE, KOJIEOATEIbHBIC
JIBUKCHUS B KUBOM MPUPOJE, ONITUUYECKUE SABJICHUSA B KMBOW MPUPOJIE, NCUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINUECKAsA CTPYKTypa TBEPIBIX
TEJN, MEXaHU3Mbl OOpPa30BaHMUS KPHUCTAJUIMYECKOM PpEHIETKH, CHEKTPaJbHBIN
aHaJIN3.



l'eoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKH MATHHTHBIX DY/,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJCKA3aHUE 3EMJIICTPSICCHUIA.

Texnonocusa: JHWHWUUA DIIEKTPOIEpENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKUHOHHAs II€Yb, pajap, PaguoONpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIMOHHBIN amnmapar, BOJIOKOHHAS OITHKA,
coJtHeYHas 6arapes.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA INPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

OcBoenne yueOHoOro mpenMera «®Pusmka» Ha YPOBHE CpEIHEro OOIIEeTo
oOpa3zoBanus (0a30BbIii YPOBEHB) JOJIKHO OOECIEUUTh JOCTHUKEHUE CIETYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE Pe3yJbTaThl OCBOCHUSI yUeOHOro npeaMera «Pu3nka» JT0IKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOy4YaroOlUXCs PYKOBOJCTBOBATHCS
chOpMUPOBAHHOKW BHYTPECHHEH TMO3UIIMECH JHWYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IIEHHOCTSM POCCHUMCKOTO OOIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMbITAa U OMNbITA JEITEILHOCTH B MPOLIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUHN
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD TPAXKIAHCKOW MO3ULIMKM 00YUaIOIIEeTrocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPAJULIHUOHHBIX  OOIIECYETOBEYECKUX T'YMAaHUCTUUECKUX U
JIEMOKPAaTHYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEpPECAX T'PaXIAHCKOIrO
oO111ecTBa, y4acTBOBaTh B CAaMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aIlNY;

YMEHUE B3aUMOJEHCTBOBATH C COMAIIbHBIMA HHCTUTYTaMU B COOTBETCTBUM C
X QYHKIUSIMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU 1€ TEHOCTH;

2) IaTPMOTUYECKOT0 BOCITUTAHUSA:

chOpMHUPOBAHHOCTh POCCHICKOU Irpa)XJaHCKOMU UJICHTUYHOCTH,
MaTpUOTU3MA,;

LIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIIMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaja B MTOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3¢TeTHYeCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOUAs ICTETHUKY HAYYHOTO TBOPYECTBA,
puUCyIero (Gu3ndeckoi HayKe;



S) TPyA0BOr0 BOCIIUTAHMS

WHTEpeC K pa3u4HbIM cdepaM MpodeCcCUOHATBLHONW NEATeIbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynymel mpodeccuu u peaan30BbIBaTh COOCTBECHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCThH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHHIO B 00JaCTH
(bU3UKH Ha IPOTSHKCHUH BCCH KU3HU;

6) 3K0J10TrN4YeCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh JIKOJOTHMYECKON KYJIbTYphl, OCO3HAHUE TJIO0ATHLHOIO
XapakTepa SKOJOTMYECKUX MpodiieM;

IJTAHUPOBAHUE U OCYIIECTBJIICHUE JECUCTBUN B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHMSA 1LeJIed YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA;

pacliMpeHre OIbITa AEATCIBHOCTH SKOJIOTUYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKE;

7) UEHHOCTH HAYYHOI'0 IO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTM HAy4YHOM JEATEIIbHOCTH, TOTOBHOCTh B MPOIIECCE
u3yueHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
JEATENbHOCTh UHAWBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHBbIE yYeOHbIe 1eHCTBUS
ba3oBble JJornyeckue 1ecTBUA:
CaMOCTOSITETLHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpooOsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LENU ACATEIIbHOCTH, 3aJaBaTh IApAMETPbl M KPUTEPUU HX
JIOCTHKECHUS,
BBISBIISATH  3aKOHOMEPHOCTM W TPOTHUBOPEUMSI B  pacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBbl C YYETOM aHAIN3a HUMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIHTATOB
L[EJIAM, OIIEHUBATh PUCKH MOCJIEACTBUHN AEATEIbHOCTH;
KOOPJAVUHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBUAX  peajibHOIO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUH )KHU3HEHHBIX MPOOIIEM.
Bba3oBble ncciaenoBare/ibCKue 1eiiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIFOYEBBIMU MOHATHUSMH M METOAAMHU
buznyecKkoil HayKu;



BJIa/IETh HaBbIKaMH Y4eOHO-HCCIIEI0BATENbCKOW U MPOEKTHON JESTeIbHOCTH
B 00yiacT (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IMOUCKY
METOJIOB peuIeHus 3aiay (U3UYECKOTO COJAEpkKaHUs, TPUMEHEHUIO Pa3IMYHBIX
METO/I0B [T03HAHMS;

BJIAJECTh BHJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIIpeTalliy, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3iMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1acTU (HU3UKH;

BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEeIleHUs, HaXOAUTh APTYMEHTHl NJs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PELICHHUS;

aHAIM3UPOBATh TIOJYYEHHBIE B XOJE pEIICHUS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00Opa30BaTEIbHOU
JeSITeIbHOCTH, B TOM YHUCJIE IPU U3YYEHUH (PU3HUKY;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

yMETh MEPEHOCUTh 3HaHUsA N0 (U3UKE B TNPAKTUUYECKYIO 001acTb
KU3HENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeN;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTb OpPUTrHHAIbHBIE TOAXO0IbI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIIHNE allbTEePHATUBHBIE PEIICHUSI.

Pabora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMU MOJYyYE€HUS HMH(pOpMauu (U3HUECKOTO COAEpPKaHUSA U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH MOWCK, aHajH3,
CUCTEMAaTU3aLMI0 M WHTEPIpEeTalni0 MHPOPMAlUU pPa3IMYHBIX BHUJIOB U (popm
IpECTaBICHNUS;

OLICHMBATh JIOCTOBEPHOCTh HH(POPMALIUH;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTH B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIIMOHHBIX
3a71a4 ¢ COOMIOJICHHEM TpeOOBaHUN SPrOHOMHMKH, TEXHUKH O€30MacCHOCTH,
TMUTUEHBI, pecypcocOepeKeHHsl, TPaBOBbIX U  JTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MacCHOCTH;

CO3/aBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUs B Pa3IMYHbIX (QopMarax c
y4€TOM Ha3zHAYeHUS MH(POPMAIMH U LEIEBON ayAUTOPUHU, BHIOHPAs ONTUMAIIbHYIO
(dbopMy npeacTaBIeHUS U BU3yalU3allUu.

KoMMyHuUKAaTHBHBIE YHUBeEpPCaJIbHbIC Y4eOHbIE 1eCTBUSA:
OCYIIECTBIISITH OOIIIEHHE Ha YPOKaX (PU3UKK U BO BHEYPOUHOU JESATEIHHOCTH;
pacro3HaBaTh TPEANOCHUIKM  KOH(MJIWMKTHBIX CHUTyallkid W  cMsr4aTh
KOH(DIIUKTHI;



Pa3BEPHYTO U JIOTMYHO H3J1ararb CBOXO TOYKY 3pPEHUSA C HCHOJIB30BAHUEM
S3BIKOBBIX CPEICTB;

IMOHUMATh U MUCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WUHIWBUIYUIBHOU
paboThI;

BEIOWPATh TEMATHKy M METOJBI COBMECTHBIX MEUCTBHA C Y4ETOM OOIMUX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJICHA KOJUIEKTUBA;

IIPUHUMATh LE€JIM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJAVUHHUPOBATH JEUCTBUA 10 €€ NOCTMIKEHUIO: COCTABIIATH IUIAH JCKUCTBUH,
pacrpenensaTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXJAaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OLICHUBATh KAa4ye€CTBO CBOEr0 BKJIAJa MU KaXKJIOr0 y4YaCTHHKA KOMAaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE MPOEKThI, OLECHWUBATh WAEU C MO3UIUU HOBU3HBI,
OPUTHMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe NeliCTBUA
Camoopranusanus:

CaMOCTOSITEJIFHO OCYILECTBJIATh MO3HABATEIbHYIO AESITEIBHOCTh B 00JIacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJaUH;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELICHHUS PACYETHBIX M KayeCTBEHHBIX
3aJ1a4, IJIaH BBIOJIHEHUS IPAKTUYECKOW pabOThl ¢ Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTECHUH;

JTaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacIMpsATh paMKH Y4EOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHUN;

JieNiaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpOBaTh €ro, Opatb Ha cels
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3pYAULIHMH B 00JacTH
($U3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB LIEJISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATEJIbHON  peQueKCMM Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHMUI;

UCIOJIb30BaTh MPUEMBI peyieKCUM AJi OLEHKH CUTYalllH, BEIOOpa BEPHOTrO
pelIeHus;



YMETh OILIEHUBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO UX
CHIKECHUIO;

NPUHUMATh MOTHBBI M apryMEHThl APYTMX TNpPU aHaIU3€ pe3yJIbTaToB
JEATEIIbHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEAOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMeHTbl JPYTUX @pU aHajiu3e pe3yJbTaToB
NS TEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OITUOKH.

B mpouecce noCTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
mo ¢Gu3MKe IS YPOBHS CpPEIHEro oOmero oOpa3oBaHHS Yy OOyYarOIIUXCs
COBEPILICHCTBYETCS SMOIIMOHATIbHBIN WUHTEIJICKT, Mpeoaaraonun
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOIIMOHAIILHOE
COCTOSIHUE, BUJIETh HAIlPaBJICHUs Pa3BUTUSI COOCTBEHHON SMOLIMOHAILHON c(ephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAaHMS, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NpPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh AaJanTUPOBATHCS K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEH CTPEMIICHUE K JTOCTHKECHUIO LIEJIA U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHUE AEHCTBOBATh MCXOJs W3 CBOMX
BO3MOKHOCTECH;

AMIIATUH, BKJIIOYAOIIEH CIIOCOOHOCTh MMOHUMATh 3MOIIMOHAIIBHOE COCTOSIHUE
JIpPYTUX, YYUTHIBaThb €ro TMPU OCYIIECTBICHUU OOIIEHHS, CIOCOOHOCTh K
COUYBCTBUIO U CONEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOUYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, POSIBIATH HHTEPEC U pa3pemiaTh KOHMOIUKTHI.

HPEJIMETHBIE PE3YJIBTATHBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCSI YMEHUM

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCcTO (GU3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOU JAEATEIBHOCTH JIOICH;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHHUS U3YYCHHBIX (UBUYECKUX MOJCNECH:
MaTepHallbHasl TOYKa, MHEPIUAIbHAS CUCTeMa OTCuéTa, a0COIOTHO TBEPIOE TEIO,
WJICATbHBIN Ta3, MOJICIIM CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJN, TOUCUHBIN
ANIEKTPUYECKUH 3aps]i IPU pelIeHUU PU3NUECKUX 3a/1ay;

pacro3HaBaTh (PU3MUECKUE SIBICHUS (MIPOIECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



IEKTPOAVHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IIPSAMOJIMHEHHOE
JBWKEHHE, CBOOOJHOE TMaJeHUE TeJl, ABW)KEHHE 110 OKPYXKHOCTH, HHEpLus,
B3auMoJielicTBre Tel, Tuddy3us, OpOyYHOBCKOE JBHXEHUE, CTPOCHUE >KUIAKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00BbEMA TEJI IPU HArpEeBaHUM (OXJIAKIECHUN ), TEIIOBOE
paBHOBECHE, UCIIAPEHHE, KOHACHCALWs, IUIABICHUE, KPUCTAIUIN3ALUs, KUIICHHE,
BJIQXKHOCTh BO3/yXa, ITOBBIIICHHUE JIABJIICHHS Ta3a [IPU €0 HAarpeBaHUU B 3aKPBITOM
CocyZle, CBS3b MEXKIYy IlapaMeTpamMu COCTOSHUS Ta3a B HM30Ipoleccax,
ANIEKTpU3aLus TEJl, B3aUMOAECHCTBHE 3apsAI0B;

OMHCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Yys (PU3MUECKUE BEITUUYMHBI:
KOOpAMHATa, IyThb, MEPEMELICHUE, CKOPOCTb, YCKOPEHHE, Macca Tella, CHIa,
UMITYJIBC T€JIa, KHHETHYECKasl DHEpPrus, NOTCHIMAIBbHAS SHEPIrus, MEXaHU4ecKas
paboTta, MexaHMUYecKas MOIIHOCTb, IpPH OMNHCAHUU INPABUIBHO TPAKTOBATH
(Gu3HUEeCKUIl CMBICT MCHOJb3YEMbIX BEJIMYMH, UX OOO3HAUYEHHS] M €IUHULIBI,
HaXOJUTh (POPMYJIbl, CBS3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEJIMYUHY C APYTUMHU
BEJIMYMHAMU;

ONMCHIBATh H3YYEHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIIOBBIE SIBICHMS,
UCTIONIb3Yysl (PU3MYECKUE BEJIMYUHBI: JaBJCHHE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAS DHEPTUs XaOTHYECKOrO0 JIBHM)KEHHUS MOJIEKYJ, CPEIHEKBaApaTUIHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSs 3HEprusi, padbora rasa,
KOA(pGUIUMEHT TMOJIE3HOTO JIEHCTBUSL TEIJIOBOIO JBHUTraTeNsl; MpH OMHCAHUU
IOPaBWIBHO TPAKTOBAaTh (U3UYECKUH CMBICI MCHOJb3YEMBIX BEIMYMH, WX
00O3HAaYeHUsT W EAMHMIIBL, HaXOAuTh (GOPMYJbl, CBA3BIBAIOLIME JAHHYIO
(U3HYECKYIO BEIUYHUHY C IPYTHUMH BEJIMUYMHAM;

ONMCBHIBATh U3yYEHHBIE JIEKTPUUECKHUE CBOKCTBA BEILIECTBA U DJIEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCIIONb3Ysl (PU3NYECKUE BEIUUMHBI: DJIEKTPUUECKUN 3apsil,
IEKTPUUYECKOE T10JI€, HANPSKEHHOCTD IOJISA, MOTEHIMAN, PA3HOCTh ITOTEHIMAJIOB;
Opy ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICI HCIOJIb3yEMBbIX
BEJIMYMH, MX OOO3HAYEHHUS M EIUHHUILIBI; YKa3blBaThb (POPMYJIbI, CBS3bIBAIOILINE
JaHHYI0 (PU3MYECKYIO BETUUNUHY C IPYTMMH BETUYHMHAMU;

aHaJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBJICHUS, UCHONB3YS (U3NUYECKUE
3aKOHBI Y IIPUHIUIIBL: 3aKOH BceMUpHOro tsarorenus, I, II u I 3akonsr HeroToHa,
3aKOH COXPaHEHHs MEXAaHMYECKOM DJHEPrUH, 3aKOH COXPAHEHUS HWMITYJIbCa,
OPUHIUI CYNEPHO3ULIHMH CHJI, MPUHUMUIT PaBHONPABUS HHEPLUHUATIbHBIX CHUCTEM
OTCY€Ta, MOJEKYJIAPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHUS BEILECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOM 3HEPIUMH TEIUIOBOTO JABUKEHUS MOJIEKYII C
abCOJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOAMHAMHUKHU, 3aKOH COXPaHEHUS
DIIEKTPUYECKOTO 3apsiaa, 3akoH KylloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO
(GbOopMyIUPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUsS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC TPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCJIOBHS UX O€30MACHOTO MCIIOJIb30BAaHUS B
TIOBCETHEBHOM KU3HU;

BBITIOJTHATDh JKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYCCKUX SBJICHUA U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHU, MPU ITOM
dbopmyimpoBarh npobjeMy/3agady M THIOTE3y Y4eOHOro JKCIICPUMEHTA,
coOupaTh YCTaHOBKY W3 MpPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyJIMpPOBATH BHIBOJIHI;

OCYIICCTBIIATH MPSAMBIC M KOCBEHHBIC U3MEPCHUs (PU3NUSCKUX BEIMYUH, TIPH
TOM BBIOMPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIE
METO/IbI OIICHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXAY  (QPU3WYECKUMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPCHHH, MPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(buUKCUpOBaTh peE3yJbTAaThl MOJYYCHHOM 3aBUCUMOCTU (PU3MUECKUX BEIUYHUH B
BU/JIe TaOIUII ¥ TpaUKOB, IeTaTh BEIBOIBI IO pe3yIbTaTaM UCCIIECI0BaHNUS,

coOroaTh MpaBuiia 0€30MacHOro Tpyda MpHU MPOBEACHUHN HCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKON W TMPOEKTHOM
JIEATEIbHOCTU C UCIOJIb30BAHUEM HU3MEPUTEIBHBIX YCTPOUCTB U J1A0OPATOPHOTO
000py10BaHUS;

pemarh pacu€THbIE 3aJa4dl C SBHO 3aJlaHHON (DU3MYECKOW MOJIEThIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJIN3a YCIOBHS 3aJla4u
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIITh (PU3NUECKHE BEIMYUMHBI U (POPMYIIBI,
HEOOXOJMMbIE I €€ PEIICHUs, MPOBOJUTH Pacdy€Thl U OLICHUBATH PEATbHOCTh
MOJIYYCHHOTO 3HAYCHUS (PU3HMUECKON BEIIMYUHBI,

penaTh KaueCTBEHHbIE 33/1aUl: BBICTPAUBAThH JIOTHUYECKH HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXICHUN C OMOpOoil Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIONB30BaTh  NpPU  pPEIIEHWHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JIUIS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTaBIICHUS YYECOHOW W HAYYHO-MOMYJISIPHON HH(POPMAIINU, TTOTYYECHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJydaeMyt0 HHPOpMAITHIO;

MIPUBOJUTH MPUMEPHI BKIIaJa POCCHICKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIIECCOB OKPYXAIIIETO0 MHpPa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUIA;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HH
JU1sl obecriedeHus 0€30MacHOCTH MPU OOpAIICHUHU ¢ MPUOOpAMU U TEXHUUYECKUMU
YCTPOMCTBAMHU, JJISI COXPAHEHUS 3JI0POBbSI U COOMIOJICHUSI HOPM SKOJOTHYECKOTO
MOBEACHNUS B OKPYKAIOILIEH CpeJIE;



paboTath B TpyIIE C BBHINOJHEHWEM pPa3IUYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYMIbl, PAMOHAIBHO pacHpelessTh OO0sI3aHHOCTH U
IUTAHUPOBATH JIESATEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHUBAThH
BKJIaJ] K&KJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PaCCMaTPUBAEMOMN MPOOIEMBI.

K xoHny oOyuenus B 11 kiacce mnpeameTHbIE pPe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh C(POPMUPOBAHHOCTH y 00YUarOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKKM B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHON KAapTUHbI MHUpPa, B Pa3sBUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU JIIOAECH, LEIOCTHOCTh U €IUHCTBO
(bu3HUeCcKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3MUYECKUX MOJIeei:
TOYEUHBIA ANEKTPUUECKUN 3apsl, JIyd CBETa, TOUEYHbI UCTOUYHHUK CBETA, ACpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIO sipa MpH PElIeHUH (PU3NYECKUX
3az1adg;

pacro3HaBath (pU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKU U KBAaHTOBOU (DM3HUKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aHMMOJEHUCTBUE
MarHuTOB, 3JIECKTPOMarHUTHas WHAYKUUSA, JEHCTBUE MArHUTHOTO IO Ha
IPOBOJHUK C TOKOM W JBWKYIIMICS 3apsl, AJIEKTPOMarHUTHbIE KojieOaHUs M
BOJIHBI, NPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W TMOJsApU3alUsg CBETa, JUCIEpPCUs CBETa,
dbotoanekTpuueckuit 3pdext (pororddekT), cBeToBOE NaBiIeHUE, BOSBHUKHOBEHUE
JMHEWYaTOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W HCKYyCCTBEHHAs
PaauOaKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIE CBOMCTBA BEIIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOJAMMOCTb  PA3UYHBIX  Cped) W
AIIEKTPOMArHUTHBIE SIBIIEHUS (TIPOLECCHI), MCHONB3Yyd (U3UUECKUE BEIMYMHBIL:
DIEKTPUYECKUHN 3apsij, CHJIA TOKA, DJIEKTPUYECKOE HANPSLKEHUE, DIIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, AJIEKTPOJABHKYIIAs cuila, paboTa TOKa,
WHIYKIUS MarHUTHOrO Mojs, cwia Awmmepa, cwia JlopeHna, MHIYKTHBHOCTb
KAaTyIIKW, HEPrusl 3JEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEepHoJ U 4YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHType, 3apsj U CHJla TOKa B MHpolecce
FapMOHUYECKHX JJIEKTPOMATHUTHBIX KoJieOaHuM, (POKYCHOE pacCTOSHUE U
ONTHYECKAs] CUJIAa JIMH3BI, MPU OMHCAHWHM TMPABUIBLHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YEMBIX BEIWYMH, HMX OOO3HA4YCHHS M CAUHUIIBI, YKa3bIBaTh
bopMyibl, CBSA3BIBAIOUIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JAPYTHUMH
BEJIMYMHAMU;

ONMCHIBATh HW3YYEHHBbIE KBAaHTOBBIE SIBICHHUS M MPOLECCHl, HCIOJIb3YS
bu3nuecKrue BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI H



4acToTa CBETa, YHEPTUS U UMITYJIbC (DOTOHA, IEPHOT MOTypacnaga, YHEPTUS CBA3U
aTOMHBIX SIZIEp, MPU ONUCAHUU MPABUIBHO TPAKTOBATh (U3UUECKUN CMBICH
UCIIOJIb3YEMbIX BEJIWYUH, MX O0O3HAYEHUS U E€JUHUIIbI, YKa3bIBaTh (HOPMYIIHI,
CBSA3BIBAIONINE JIaHHYI0 (U3UYECKYIO BEJIMYMHY C JAPYTMMHU BEJIIMYHMHAMU,
BEIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL;

aHAIM3UPOBATh (PUBUUYECKHUE TMPOIECCHl U SBICHUS, WUCIIONB3Ys (U3MUECKHE
3aKOHBI U MPUHIUIIBL: 3aK0OH OMa, 3aKOHBI TOCIE0BATEILHOTO U MAPaLIeTbHOTO
COCIMHEHUsI TNPOBOJHUKOB, 3aKOH Jkoyma—JleHna, 3aKOH 3IEKTPOMArHUTHOM
WHIYKINH, 3aKOH MPSMOJUHEUHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKeHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHa mansg Gorodrddexra,
3aKOH COXpaHEHWsS HHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHs] MAacCOBOTO 4YMCIia, MocTynatel bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Py dTOM pa3indaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTEeMAaTHUYEeCKOE BBIPAXXEHHE M YCJIOBUS (TpaHUIbl, O0OJACTH)
MPUMEHHUMOCTH;

OTIPEIENISITh HAIIPABJICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI IPOBOHUKA
C TOKOM, criibl AMriepa u cuibl JIopeHna;

CTPOUTh M OIKCHIBATh H300pa)KEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJIoOM,
TOHKOM JIMH30M;

BBITIOJIHATDh JKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUU W
MPOLIECCOB C HCIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHHUI: TpPHU 3TOM
dbopmynupoBarh mpobiieMy/3aady M TUMNOTE3y Yy4eOHOro IKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEITI0KEHHOTO O0OpYyIOBaHMs, MPOBOAUTH OMBIT U
bopMyIMpPOBaTH BHIBOIHI;

OCYHIIECTBIISTh MPAMbBIE M KOCBEHHBIC U3MEPECHUS] (PU3NUECKUX BEIHYUH, TIPH
TOM BBIOMPATh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M HMCIOJb30BaTh HM3BECTHHIE
METO/IbI OLICHKHU MOTPEIIHOCTEH N3MEPEHHUI;

UCCIIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEIUYMH C HCIOJIb30BaHUEM
NPSMBIX HM3MEPEHWI: MPU OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (HUKCHpPOBAThH
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHJE TAOIUI U
rpaduKoB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMS;

coOJIr0/1aTh MpaBwiia 0E30MacHOr0 Tpyjda MPU MPOBEACHUU HCCIEIOBAHUM B
paMKax YyueOHOIro JKCIEepUMEHTa, Y4eOHO-HUCCIENOBATEIbCKON W MPOEKTHOU
NESATETHPHOCTH C HMCIOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOWUCTB M JTAOOPATOPHOTO
00opyTI0BaHUS;

pemiaTh pacuéTHbIE 3a7a4dl C SBHO 3aJJaHHOW (U3UYECKOW MOJIEIbIO,
UCTIONB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/lauu
BEIOWpPATh (PU3UYECKYIO MOJCIb, BBIACIITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOUMBbIE JUIsl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUWBATh PEAIbHOCTD
HOJIyYE€HHOT0 3HaueHUs (PU3NUYECKOMN BETNUNHBI;

pelmaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJIOTHUYECKN HEMPOTUBOPEUNBYIO
LIENIOYKY PACCYKICHMM C ONOpOM Ha WM3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznyecKue sIBJICHNUS,

UCIIOJb30BaTh  MpPH  pEIIeHUH  ydeOHBIX  3aJad  COBpPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPECTaBIICHUs YYEOHOUW U HAy4YHO-MOMYJIPHON MH(POPMALINU, MTOTYYEHHOU U3
pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIYyYaeMYI0 UH(OPMAIIHIO;

OOBSICHATH NPHUHLMIIBI JCHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX O€30MACHOTO HCIOIb30BaHMs B MOBCEAHEBHON
KU3HY;

IPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOIIEr0 MHpa, B PA3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
JUtst o0ecrieyeHus: 0€30MacHOCTH MpU OOpAIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISl COXPAHEHHUS 30POBbA M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEJCHNUS B OKPYKAIOILIEH CpeJIE;

paboTaTh B TIpyHIe ¢ BBIIOJHEHHEM pAa3JIMYHBIX COLHUAIBHBIX pOJIEH,
IUIAHUPOBaTh paboOTy TIpyNIbl, PAaLUOHAIBHO PacCHpelesTh OOSI3aHHOCTH U
IJIAHUPOBAThH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYallMSX, aJ€KBAaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHHE paCCMaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Koan4yecTBo 4acoB

HanmeHnoBaHue pa3/ie/ioB U TeM
Ne ni/m

NPOorpaMMbl Bcero
padoTbl padoThI
Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA
1.1 dusuka ¥ METOJbI HAYYHOT'O IIO3HAHUS 2
Uroro no pazgeny 2
Paznean 2. MEXAHUKA
2.1 Kunematuka 5
2.2 JnHamuka 7
2.3 3aKOHBI COXPAHEHMS B MEXAHUKE 6 1 1
Uroro no pazneny 18
Pasnea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM 9 i
' TEOPHHU
3.2 OCHOBBI TEPMOIMHAMUKH 10 1
313 ArperaTHble COCTOSIHUS BEILIECTBA. 5

@da30BbIE IEPEXOABI

Konrpoabnubsie IIpakTHyeckue

DJIEeKTPOHHBIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7141bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7t41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7t41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72



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

Uroro no pazgeny

Paznea 4. JIEKTPOJJMHAMUKA
4.1 OneKTpocTaTHKa

[TocTosHHBIM 351eKTpUYECKUil TOK. TOKH B
pa3IMYHBIX cpeaax

4.2

Uroro no pazgeny
PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

24

10

12

22

68

bu6mmoreka [JOK
https://m.edsoo.ru/7{41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7141bf72



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

11 KUIACC

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

Ne i/

Pazpea 1. JIEKTPOJAUHAMUKA

11 MarnuTHO€ 1moJje. IJIeKTpOMarHuTHast
' WH Ty KLU

Uroro no pazaeny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

Mexanndeckue u SJICKTPOMArHuTHBIC

2.1
Koe0anus
) MexaHH4YeCKHe U 3JICKTPOMArHUTHBIC
' BOJIHBI
2.3 OnTtuka

Uroro no pazgeny

KoanuyecTBO 4acoB

Bcero
padoThbI

11 1

11

10

24

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIENUAIBHON TEOPUH

OTHOCHUTEIIHOCTH
Uroro no pazgeny

Pa3zngea 4. KBAHTOBASI PU3UKA
4.1 DeMeHTEI KBAHTOBOU OITHKU

4.2 Crpoenue aToma

4 1

KoHTpoJbHbIe

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Bbu6moreka [JOK
https://m.edsoo.ru/7f41¢97¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢97¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97¢

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

bu6mmorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

43 ATOMHOE SApO 5

Uroro no pazgeny 15
Pazpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU
5.1 DJIeMEeHTHI aCTPOHOMUU U aCTPOPU3UKU 7

Hroro no paszneny 7

Paznea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O0o01maroriee MOBTOPEHUE 4
Utoro mo pazneny 4
Pe3epBHOE Bpems 3

OBILEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68

https://m.edsoo.ru/7f41c97¢

bu6mmoreka [JOK
https://m.edsoo.ru/7141c97¢

bu6mmorexa [JOK
https://m.edsoo.ru/7f41¢97¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢97¢



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

Pu3uka — HayKa O PUPOJE.
HaquHe MCTOAbI ITIO3HAHUA
OKPY’KaOIIETr0 MUpa

Ponps 1 MecTO Gu3uKu B
(bopMHpPOBaHUN COBPEMEHHOU
Hay4YyHOM KapTUHBI MUDA, B
MIPAKTUYECKON AESITETbHOCTH JTI0AEH

MexaHn4yeckoe TBUKEHHE.
OTHOCUTENBHOCTh MEXAHUUECKOTO
newxenus. [lepemenienre, CKOpocCTb,
YCKOpEHHE

PaBHOMepHOE NpsIMOJIUHEITHOE
JBUKCHHE

PaBHOYCKOpEHHOE MPAMOJIMHEITHOE
JBUKECHHE

CBoOonHOE MajieHue. Y CKOpeHue
CBOOOJIHOTO TIAJICHUS

KpuBonuHneliHoe nBUXEHUE.
JBr>keHME MaTepUanbHOM TOUKH I10
OKPYXHOCTH

[Tpuniun oTHOCUTENBLHOCTH [ amuies.

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

JlaTa
U3YYeHUS

DJIEeKTPOHHBIE
uupposeie
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c32e2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c33e6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3508

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3620

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c372e¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0c39cc

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c3ada

bu6mmoreka [{OK


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

10

11

12

13

14

15

16

17

WuepunanbHble CUCTEMBI OTCYETA.
ITepsbsiii 3akoH HproTOHA

Macca tena. Cuia. [lpunnun
Cymepro3uiuu cuil. Bropoi 3akox
HproToHa 111 MaTepUaIbHOW TOUYKH

Tperuii 3akoH HeroToHa 1t
MaTEepHAIBHBIX TOYEK

3aKoH BCEMHUpHOro TsaroreHus. Cuia
Tskectu. [lepBas kocMuueckas
CKOpOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koo duuueHT TpeHus.
Cuuta cOnpOTHBIICHUS TIPH JIBHKEHUH
TeJa B )KUIKOCTH HITH Ta3e

IToctynarenbHOE U BpanaTeabHOE
JBUKEHHE a0COMIOTHO TBEPAOTO TeEa.
Mowment cuisbl. Ilneuo cunsl. YcinoBus
paBHOBECHS TBEPAOTO TEla

Nmnynbc MmaTepuanbHONU TOYKH,
CHUCTEMBbI MaTEPHAIIbHBIX TOYEK.
Nmnynbe cunbl. 3aKOH COXpaHEeHUs
UMITyJIbca. PeakTuBHOE IBU)KEHUE

Pabota u MOITHOCTH CHIIBIL.
Kunernyeckast sHeprusi MaTepualbHON
ToukH. Teopema 00 H3MEHEHUH
KMHETUYECKOU DHEPruu

IToreHmuanbHas OHEpPIus.

https://m.edsoo.ru/ff0c3be8

Bbub6moreka [JOK
https://m.edsoo.ru/ff0c3bed

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el &

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3{76

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c43d6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

bubmuoreka [JOK


https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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19

20

21

22

23

24

[TorenuuanbpHas 3HEPTUS YIPYTO
ne(hOpMUPOBAHHON MPYKUHBI.
[ToTeHuuanpHas SHEPTUs TeNa BOIU3U
MOBEPXHOCTU 3EMIIU

[ToTeHmanpHbBIC U HETIOTECHITUATILHBIC
cuibl. CBs3b pabOTHI
HEMOTEHIUAIbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUs1 MEXaHUYECKOU
SHEPTrUu

JlaGoparopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
M3MEHEHHUEM MEXaHUYECKOH SHEePTrun
TeJa Ha IPUMEPE PaACTHKCHHUS
PE3UHOBOTO KIyTa»

KoHTponbHas paboTa mo teme
«Kunemarnka. Jlunamuka. 3aKOHBI
COXpPAHEHHUS B MEXAHUKE

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newxkenue. uddysus

Xapaktep IBHKEHUS U
B3aMOJICHCTBHS YaCTHUI] BEIESCTBA.
Mogenu cTpoeHus ra3oB, )XKUAKOCTEH
W TBEPJIBIX TEI

Macca monekyn. Konuuectso
BemiectBa. [locTositHHas ABoraapo

TeruoBoe paBHOBecHe. Temneparypa
u e€ usMmepenue. lllkana remneparyp

https://m.edsoo.ru/ff0c461a

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c478c¢

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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26

27

28

29

30

31

32

33

34

Henscus

U neanpusiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOconroTHas TeMIiepaTypa Kak Mepa
CpeHel KHUHETUYECKOM dHEPIUun
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kianeiipona

3axon JlanpTona. I'a30BbIe 3aKOHBI

Jlaboparopnas pabota
«HccnenoBanne 3aBUCUMOCTH MEXKITY
napamMeTpaM# COCTOSTHUS
Pa3peKESHHOTO ra3a

N3omporieccsl B HCaIbHOM Ta3e U UX
rpaduyeckoe npeIcTaBlICHNIE

BryTpenHss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
crocoOnI €€ n3menenus. Koanuectso
TEIUIOTHI U paboTta. BHyTpeHHs s
SHEPTUs OJJHOATOMHOI'O UJICATHLHOTO
rasa

Bupael Temionepenaun

VY aenbHas TEMIOEMKOCTb BELIECTBA.
KonngecTBo TemoTs! mpu
Teruionepenaye. AauabaTHeli mpouece
IlepBblil 3aKOH TEPMOAVMHAMUKH U €T0

MPUMCHCHHUC K U30IIpOoLcCccaM

HeobOpatumocTh mporieccoB B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36

bubmuoreka [JOK
https://m.edsoo.ru/ff0cS5efc

bu6mmorekxa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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45

npupoae. Bropoii 3akon
TEPMOJIMHAMUKHI

[Tpunuun gevicreus u KII/I TermoBoi
MaIIUHbI

Hukn Kapuo u ero KITJ{
Dkojoruyeckue npooaemMbl
TEIUIO3HEPreTUKH

Ob6o6maromuii ypok «MoekyspHas
¢u3uka. OCHOBBI TEPMOJUHAMUKI
KonrponbHas padora no teme
«MonexynsipHas ¢puznka. OCHOBBI
TEPMOIUHAMMKID)

[TapooGpa3oBanue U KOHIEHCAIINS.
Vcnapenue u KunexHue

AOCOmI0THAs M OTHOCUTEIbHAS
BJIAJKHOCTh BO3/1yxa. HachIeHHbIN
nap

TBépnoe teno. Kpucrannmueckue u
aMopdHbie Tena. AHU3OTPOIIHS
CBOWCTB KpHCTaLIOB. JKuakue
kpuctauibl. COBpEMEHHBIE MaTEPUAIIBI
[1naBneHue u KpucTain3aIus.

VY nenpHas TENI0Ta MJIaBJICHUS.
Cybmumarnus

YpaBHEeHHE TEIIOBOTO OamaHca

OnexTpu3anus Tei. JIEKTPUIECKUN
3apan. JlBa BUJa JIEKTPUUECKUX

https://m.edsoo.ru/ff0c6230

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c600a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6938

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c65{0

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6708

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6820

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c6bcce



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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47
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49

50

51

52

53

54

3aps70B

IIpoBOIHUKY, TUDIIEKTPUKU U
IIOJIyIPOBOJIHUKH. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsaa

B3aumopeiictBue 3apsa10B. 3aK0OH
Kynona. ToueuHslii aneKTpudYeCcKuit
3apsn

Hanpsik€HHOCTB 3JIEKTPUYECKOro
nosist. [IpuHnmn cynepnosunuu
ANEKTPUUECKUX ToneH. JInnun
HaIPSKEHHOCTU

PaboTa cui1 371eKTpOoCTaTHIeCKOTOo
nois. [Torennuan. PasHocTh
MMOTEHIMAJIOB

[TpoBOTHUKY M TUDIIEKTPUKH B
ANEKTPOCTATUYECKOM TI0JIE.
JnsnexTpudeckas MpOHUIIAEMOCTh

OnektpoéMkocTb. KoHteHcaTop

DIEKTPOEMKOCTD IIIOCKOTO
KOH/IEHCATOpa. DHEPTHUsl 3apPsHKEHHOTO
KOHJIeHCaTopa

Jlaboparopuas padota "H3mepeHue
AIIEKTPOEMKOCTH KOHeHcaTopa"

[IpuHIMIT AEHCTBUSA U IPUMEHEHUE
KOHJICHCAaTOPOB, KOIUPOBAJIBHOTO
armapara, CTpyHMHOI0 IpUHTEpa.
DJNIeKTpOCTaTUYECKAs 3aIlHUTA.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6ced

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6100

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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56

57

58

59

60

61

3azeMiIeHHE AIIEKTPONPUOOPOB

DNEKTPUUECKUN TOK, YCIOBHUS €r0
cyuiectBoBaHusA. [[0CTOSHHBIN TOK.
Cuna toka. Hanpsoxenue.
Comporusnenne. 3akon Oma 11st
y4acTKa Lenu

ITocnenoBarenbHOE, NapaIEIbHOE,
CMEIIAHHOE COEUHEHHE
MPOBOIHUKOB. JIabopaTopHas padoTa
«/3yyeHne cMEemaHHOro COeIMHEHUS
PE3UCTOPOBY

PaboTa 1 MOIIHOCTB AJIEKTPHUYECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3axon OMa i TOJTHOM (3aMKHYTO)
anekTpudeckoi nenu. Koporkoe
3ambIkanue. Jlaboparopras pabora
«M3mepenne 3/1C uctouyHnka Toka u
€ro BHYTPEHHETO COIPOTUBIICHUS»

PesepBHblii ypok. KonTposbHas
pabota o Teme "DnekTpoanHamuka" /
Bcepoccuiickas mpoBepodHas paboTa
O6o06maromuit ypok
«QnexkTpoanHamukay / Beepoccuiickas
npoBepoyHas pabora

DIIeKTpOHHAs MPOBOJUMOCTD TBEPIBIX
METaJIOB. 3aBHCHUMOCTD
COMPOTHUBIICHUSI METAIIJIOB OT
teMreparypbl. CBepXIIpOBOJIUMOCTh

0.5

0.5

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
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63

64

65

66

67

68

DJIEKTPUUYECKUH TOK B BaKyyMe.
CBoiicTBa JIEKTPOHHBIX IMYyYKOB

[TosynpoBOIHUKH, UX COOCTBEHHAs U
pUMecHas poBoAUMOocTh. CBoiicTBa
p—n-nepexona. [lonynpoBogHUKOBEIE
IPUOOPHI

DNEKTPUYECKUN TOK B pacTBOPax U
pacIuiaBax 3J€KTPOJIUTOB.
DNIEKTPOIUTHYECKAs] TUCCOLIUALIHUS.
DIIEeKTPOIHN3

DNEeKTpUYECKU TOK B razax.
CaMOCTOSTEIBHBIN 1
HECaMOCTOSITENIbHBIN pa3psal. MoaHus.
ILmazma

DnexTpuueckre npudopsl U
YCTPOWCTBA U UX IIPAKTUYECKOE
npuMmeHenue. IlpaBuna TexHuku
Oe3onacHocTH

KonTponbhas pabota mo Teme
«Onektpocrartuka. [loctosHHbIN
aneKkTpuueckuii Tok. Toku B
Pa3JIMYHBIX CPEAAX)

PezepaHblil ypok. OGo0maronuii ypok
no reMaM 10 knacca

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c861fc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c8a8a

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KUIACC

Ne
n/n

Tema ypoka

ITocTostHHBIE MATHUTHI U UX
B3auMoZeicTBUE. MaruuTHOE 1osie.
Bekrop MarHuTHON MHAYKUMU. JIMHUK
MAarHuTHON MHAYKIUU

MarnuTHO€ 1noJje IpOBOJHUKA C
TokoM. OnbIT Dpcrena.
B3aumopeicTBre NpOBOJHUKOB C
TOKOM

JlaGopaTtopHnas paborta «M3yuenue
MarHUTHOTO TIOJISl KATYIIKA C TOKOM»

JlelicTBME MAarHUTHOTO TTOJIST Ha
MIPOBOJIHUK C TOKOM. Cuita Ammepa.
JlaGopaTopHnas pabota
«HccnenoBanue neicTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM

JleicTBue MarHuTHOTO IOJISI Ha
JBUKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopenna. PaboTta cumsl
Jlopenua

DJIeKTpOMarHuTHast MHAyKus. [ToTok
BEKTOpa MarHuTHOM uHAyKuuu. IC
WHIYKUHUU. 3aKOH 3JIEKTPOMAarHUTHON

KoanuyecTBO 4acos

Konrpoabnusie IIpakTHyeckue

U3y4eHust

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [IOK
https://m.edsoo0.ru/ff0c9778

but6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

but6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

but6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

11

12

13

14

unaykuuu dapanes
JlaboparopHast pabota
«HccnegoBanue BICHUS
3J'I€KTpOMElFHHTHOI7[ I/IH)IYKIII/II/I))

NunykTuBHOCTS. SIBIEHUE
camounaykuu. 3J1C caMOMHIYKIUU.
DHeprusi MarHuTHOTO MOJIsl KaTYILIKH C
TOKOM. DJIEKTPOMarHUTHOE T10J1€

TexHuueckue yCTponuCcTBa U UX
IIPUMEHEHHUE: IIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOJBUTATENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHIL,
MHyKIAOHHAs I1eYb

Ob6o06maromuit ypok «MarautHoe
noJje. DIIEKTPOMarHuTHasT HHIY KIS

KonTponbhas pabota no teme
«MarnurHoe 1ore.
DNeKTpOMarHUTHAsT MHIYKIUS)

CB0OOTHBIC MEXaHHUECKUE
kosebanus. 'apmoHnyeckue
KoJieOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJICOaHHIA.
[IpeBpainenue sHEPTUN
JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJlbIX KojieOaHuii Tpy3a Ha
HUTH OT JJIMHBI HUTU ¥ MaCChI TPy3a»

Koneb6arenpHbiil KoHTYp. CBOOOIHBIE

bu6nunoreka [IOK
https://m.edsoo.ru/ff0cal 50

but6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

but6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

bubmmoreka [IOK
https://m.edsoo.ru/ff0cad58

bub6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

20

OJICKTPOMAardiuTHBIC KOJICOaHHS B
nacajibHOM KoJIeOaTeJIbHOM KOHTYpC.
Amnajorus MCKIAY MCXaHUYCCKUMU U
QJICKTPOMAroHMTHBIMHA KOJICOaHHSIMHU

®opmyna Tomcona. 3akoH
COXpaHCHHS PHEPTUU B HICATHHOM
KoJIe0aTeIbHOM KOHTYpE

[IpencraBnenue o 3aTyxXaruX
KoJieOaHusX. BeIHYKICHHBIC
MeXaHHYeCKHue Koyiebanus. Pe3onanc.
BrIHY X 1€HHBIC 3JICKTPOMArHUTHBIS
KoyebaHus

[lepemennsbiit Tok. CUHYyCOUIAIbHBIN
MepeMEHHBIN TOK. MOIITHOCTH
IIEPEMEHHOI0 TOKa. AMIIJIUTYTHOE U
JEHCTBYIOIEE 3HAYCHUE CUIIBI TOKA U
HaIPSHKEHUS

Tpancdopmarop. [IponusBozacTso,
nepenaya u norpedieHue
3JEKTPUYECKON SHEPTUN

Y CTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOT0 3BOHKA,
reHepaTopa MEPEMEHHOTO TOKA,
JIMHUN 3JIeKTponepeaayd

OKOJIOTUYECKHE PUCKU IIPH
IIPOMU3BOCTBE AIEKTPOIHEPTHUN.
Kynbrypa ucrnons3oBaHus
AIIEKTPOIHEPTUH B IOBCETHEBHOM
KHU3HA

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bubnuoreka [JOK
https://m.edsoo.ru/ff0cbb86

bubmmoreka [IOK
https://m.edsoo.ru/ff0cbd34

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

21

22

23

24

25

26

27

28

29

30

MexanndecKue BOJIHBI, YCJIIOBHA

pacnpoctpanenus. [lepuon. Ckopocthb

pacupoCTpaHCHUA U JJIMHA BOJIHBI.
HonepeqHHe 1 IPOAOJILHBIC BOJIHBI

3Byk. CKopocTh 3ByKa. [ pOMKOCTh
3ByKa. BeicoTa ToHa. TemOp 3ByKa

9HeKTp0MaI‘HI/ITHBIe BOJIHBI, UX
cBoiicTBa U ckopocTh. [lkana
OJICKTPOMArdMTHBIX BOJIH

[IpuHuuUIBI paguocBa3u U
TeneBuaeHus. Pa3Burue cpeacTn
cBaA3u. Pagnonokanus

Kontponbnas padota «Konebanus u
BOJIHBI»

[IpsimonrHENHOE pacipoCTpaHEHHE
CBETa B OJJHOPOJHOM Cpee.
Todeunslif HICTOUYHMK cBeTa. JIyu
cBeTa

OTtpakeHue cBeTa. 3aKOHbI
oTtpaxkeHus ceera. [loctpoeHue
n300pakeHU B IIIOCKOM 3epKajie

IIpenomiienue ceera. [loaHoe

BHYTpeHHee oTpaxenue. lIpenenbHblin

YTOJI TIOJTHOTO BHYTPEHHETO
OTpaKeHUS

JlaGopatopHas pabota «3mepenue
MoKa3aTessl MPEeIOMIICHUS CTEKIIa

JIunzel. [Toctpoenue nzobpaxeHuii B

but6mmoreka [IOK
https://m.edsoo.ru/ff0ccas54

bubnuoreka [JOK
https://m.edsoo.ru/ff0cccOc

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ccfe0

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc618

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

bubmmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

bubnunoreka [JOK
https://m.edsoo.ru/ff0cd7{6

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd67a

bubmuorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

31

32

33

34

35

36

37

38

39

nuH3e. @opmyJsia TOHKOM JIMH3HI.
YBenuueHue JIMH3bI

JlaboparopHast paboTa
«HccnenoBanue CBOMCTB
M300paKeHUH B JIMH3AX)

Hucnepcus cera. CnoxxHbIi cCOCTaB
6emnoro ceeta. Lger. JlaboparopHas
pabota «Habmonenne aucnepcun
CBETa»

Nurepdepennus creta. dudpaxims
ceta. Juppakuronnas pemerka

HOHepe‘lHOCTB CBCTOBBIX BOJIH.
HOHHpI/ISaHI/IH CBCTa

OnTrueckue MpuOOpPHI U yCTPOICTBA U
yCJIOBHUS UX 0€30IaCHOr0 MPUMEHEHUs

I'panu1Bl IPUMEHUMOCTH
KJIacCU4eCKo MexaHuku. [loctynarsl
CIIELMAJILHON TEOpUHU
OTHOCHUTEIILHOCTH

OTHOCHUTEIBHOCTH OJJHOBPEMEHHOCTH.
3ameJieHne BpPEMEHH U COKpaIEHUE
JJIAHBI

DHeprust 1 UMITYJIbC PEISTUBUCTCKON
gacTuipl. CBA3b Macchl ¢ SHEprue u
UMITYJIbCOM. DHEPrUsl MOKOsI

Kontponbras padota «Onruka.
OCHOBBI cIENUATIBHON TEOpUH
OTHOCHUTEIBLHOCTI

https://m.edsoo.ru/ff0cddle

but6mmoreka [JOK
https://m.edsoo.ru/ff0ced22

but6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

but6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

but6mmoreka [JOK
https://m.edsoo.ru/ff0cfa42

but6mmoreka [JOK
https://m.edsoo.ru/ff0cfc68

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf610



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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42

43

44

45

46

47

48

49

®otonsl. Dopmyna I[Inanka. JHeprus
Y UMIYJIbC POTOHA

OTKpbITHE U HCCIEA0BAHNE
dbortoaddekra. OnbiTer A. I'.
CroneroBa

3akoHbl porodddekra. YpaBHeHue
Duinmreitna s Gotodddexra.
«KpacHas rpanuna» porosddexra
Hasnenue cera. OnwiThl 11. H.

JleOeneBa. XuMU4eCKOE IeiCTBUE
CBETa

TexHuueckue yCcTpocTBa u
MPaKTUYECKOe TPUMEHEHHE:
(dhoTorIeMEeHT, POTONATUHK,
CONTHEYHast OaTapes, CBETOIUOT

Pemenue 3amau mo reme « IJIEMEHTBI
KBAaHTOBOW OITTUKU

Monens atoma TomcoHa. OTBITE
Pesepdopa o paccessHuO 0-9acTHIL.
[lmaneTapHas MoJieNTb aTOMa

[Toctynarter bopa

Wzny4yenne u nornomeHue GoToHOB
IIpY IIEPEXOZE ATOMA C OJTHOI'O YPOBHS
SHEPIUH Ha Apyroil. Buasl criekTpos
BoiHoBBIE cBOiCTBA YacTULl. BOJIHBI
ne bpoiins. KopnyckymnspHo-
BOJTHOBOM yanu3M. CIIOHTaHHOE U

bubmuorexa [JOK
https://m.edsoo.ru/ff0cfel6

bubnuoreka [JOK
https://m.edsoo.ru/ff0cffc4

bu6nunoreka [IOK
https://m.edsoo.ru/ff0d015¢e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

bubmorexa [JOK
https://m.edsoo.ru/ff0d091a

bubnuoreka [JOK
https://m.edsoo.ru/ff0dOafa

bubnuoreka [JOK
https://m.edsoo.ru/ff0dOafa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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55

BBIHYXXKICHHOC U3TY4YCHUC

OTkpbITHE paInOaKTUBHOCTU. OIBITHI

Pesepdopaa no onpeznenenuio cocrasa

PAAOAKTUBHOI'O U3JTYYCHUA

CgoiicTBa anbda-, 6era-, ramma-
u3nyueHus. Bausaue
PaMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnazn. I'aMMa-u3inyyeHue

OHeprus CBA3M HyKJIOHOB B SpE.
Snepusle peakuuu. A nepHblit
peaxtop. [Ipobaembl, nepcrneKTUBsI,
JKOJIOTUYECKHE ACIIEKTHI SI€pPHOI
SHEPTreTUKHU

OnemeHTapHble YacTHLBI. OTKpBITHE
Mo3UTpoHa. MeTo bl HaOMI0IeHUS U
PErucTpanyy dJIEMEHTAPHBIX YaCTHLI.
Kpyrusiii cron «®yHI1aMeHTaIbHbIE
B3amMoeicTBug. EnMMHCTBO
(Gu3n4ecKoi KapTHHBI MUPA»

Oransl pa3BUTUS ACTPOHOMHUHU.
[IpukiagHoe 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH. By
3BE3qHOrO Heba. Co3Be3ausl, spKue
3BE31bI, TUIAHETHI, UX BUIUMOE
nerxkeHue. ConHeuHas cucreMa

bu6nunoreka [IOK
https://m.edsoo.ru/ff0d0fd2

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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60

61

62

63

64

Counite. CoHeuHast akTUBHOCTD.
Hctounuk sueprun CosiHia v 3BE311

3BE3/bI, UX OCHOBHBIE
XapaKTePUCTHKU. 3BE3]IbI TIIaBHOU
MocJIe/IoBaTeIbHOCTH. BHYTpeHHEE
ctpoeHue 38E311. COBpeMEHHBIE
MPEJICTABJICHHS O TIPOUCXOXKICHUH H
sposroiuy CoIHIIA U 3BE3]

Muneunsiii [IyTe — Hama ['anakTuka.
[Tonoxenue u apmwxenue CosHua B
lNanaktuke. ['anaktuku. YepHbie
JBIPBI B SIAPAX TAIAKTUK

Bcenennas. Pazberanue rajakTuK.
Teopunsa bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

Hepemennsie mpoOieMbl aCTPOHOMUU

KontponbHas paboTa «DIeMEHTHI
ACTPOHOMHUU U acTPOPHUIUKI»

O6o0matomuii ypok. Pons ¢husuku n
ACTPOHOMHUHU B IKOHOMHUYECKOH,
TEXHOJIOTMYECKOM, COLIMAILHON U
3TUYECKOH cdepax AeaTeIbHOCTH
YyelIoBeKa

O6o0matomuii ypok. Pois 1 mecto
(bU3UKH U ACTPOHOMHUH B
COBPEMEHHOM HAYYHON KapTUHE MUPA

O606maromuii ypok. Poib



65

66

67

68

(dbuzmveckoit Teopuu B HOPMUPOBAHUH
MpeACTaBICHUH 0 pu3ndeckon
KapTUHE MHpa

O6o0maromuii ypok. Mecto
(u3nyeckoil KapTUHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX [IPEJCTABICHUNA O IPUPOE

PesepBHbIil ypok. MaruutHoe 1ouie.
DneKTpOMarHuTHas MHAYKIHS

Pesepublit ypok. Ontuka. OCHOBBI
CIelUaJIbHON TeOpUun
OTHOCUTEITLHOCTH

Pesepnsrii ypok. KBantoBas ¢usuka.

DJeMeHTBl aCTPOHOMUU U
acTpou3uku

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

but6mmoreka [IOK
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IHPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMUS
OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI

10 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

10.4

10.5

IIpoBepsieMble MpeAMeTHbIE PE3YJIbTATHI 0CBOEHHUSI 0CHOBHOI
o0pa3oBaTeIbHOI MPOrpamMMbl CPETHEr0 001Iero 06pa3oBaHMs

JleMOHCTpUpOBaTh Ha MpUMEpax pojb U MecTo (U3UKH B
(hopMHUPOBaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH
JIroaei

Y4uThIBaTh TPAHUIBI TPUMEHEHUS U3YYCHHBIX (DU3UYECKUX MOJCIICH:
MarepuaibHas TOYKa, WHEpIUalbHas CUCTeMa OTCYETa, aOCOJIFOTHO
TBEPAOE TEJIO, UACAIBHBIN T'a3; MOJEIU CTPOCHUS I'a30B, KUJIKOCTEN U
TBEPABIX TEJI, TOYCUHBIA DJICKTPUUYECKUN 3apsiji — MpPU PEIICHUHU

¢bu3znyeckux 3aaa4y

Pacno3naBate ¢usznveckue sBICHHUS (IIPOIECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJCKYISPHO-KHHETHICCKOW TEOpUHr
CTPOGHHUS BEIIECTBA U  JJICKTPOJUHAMUKH: pPAaBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBH)KEHHE, CBOOOTHOE MaJeHue
TeN, ABWKCHUE IO OKPYXXHOCTH, HWHEPIHS, B3aWUMOJCHCTBUE TEI;
muddysusi, OpOYHOBCKOE IBMIKEHHE, CTPOCHHE JKUIKOCTEH W
TBEPABIX  TeN, W3MEHEeHHe oO0BEéMa Ten TpU  HarpeBaHUU
(OXJIaX/IeHWHW), TEIJIOBOE paBHOBECHE, HWCIApEHUE, KOHJCHCAIus,
IUIaBJICHUE, KPUCTAJUTM3AIlUs, KHWIICHWEe, BIIAXKHOCTh BO3/YXa,
MOBBIIICHHE JIABJICHUSI Ta3a MPU €r0 HArPEBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXKAYy TlapaMeTpaMH COCTOSIHHSI Ta3a B H30IpOIeccax;

QJICKTpHU3aluA TCII, BSaHMOﬂeﬁCTBHe 3apAa0B

OnuchiBaTh MEXaHWYECKOE JIBIKEHHME, UCMONb3ysd (U3NYecKHe
BEJIMYUHBI: KOOPAMHATA, IIyTh, IEPEMELIEHUE, CKOPOCThb, YCKOPEHHUE,
Macca Tena, Cuila, MMIYJIbC Tella, KHHETHYeCKas DHEprus,
MOTEHLIMAJbHAsT JHEpPIusl, MeXaHudeckas paboTa, MexaHHUYecKas
MOIITHOCTh; PU ONMMCAHUH MPABUIBHO TPAKTOBATH (PU3NUECKHIA CMBICT
UCHOJb3YEMBIX BEIMYMH, UX OOO3HAYEHMs] M €IWHUIbI, HAXOIUTh
(GbopMyIIbl, CBSI3bIBAIONIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU

BEIn4YnHaMu

OnuceIBaTh HN3YYCHHBIC TCIIJIOBLIC CBOMCTBA Tl U TEIUIOBLIC



10.6

10.7

10.8

10.9

10.10

SBJICHUS, UCIHOJIb3Ysl (U3MUECKUE BEJIUYMHBI: JaBJeHUE rasa,
TeMIIepaTypa, CpeAHssl KHUHETUYEeCKas DSHEpPrusi XaoTHYECKOTO
JIBUKEHUS MOJIEKYJ, CpEIHEKBaJgpaTHU4Has CKOPOCTb MOJIEKYJI,
KOJMYECTBO  TEIUIOTHI, BHYTpPEHHSs OJHeprusi, pabota rasa,
KO3 PUIIMEHT TOJe3HOr0 JEWCTBHS TEIUIOBOIO JIBUraTeis; MpHU
ONHCaHUU MIPaBUIIBLHO TPaKTOBaTh buznueckuit CMBICIT
UCHONB3YEMBIX BEIMYHMH, MX OOO3HAUEHUS M EAMHULBI, HaXOAWUTh
(dbopMyIbl, CBSI3BIBAIOININE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMHU

BEIIMYHUHaAM

OnuceiBaTh M3y4YEHHBIE 3JIEKTPHUUECKUE CBOWCTBA BEIECTBA M
AJIEKTpUYECKUE  sIBJIEHUS  (TpoLecChl), MCHOIb3Ys  (pu3mueckue
BEIMYUHBL:  JJIEKTPUYECKUH  3apsl,  DJIEKTPUYECKOE  IIOJIE,
HanpspKEHHOCTh  II0JI, IOTEHLMAJ, Pa3HOCTb IOTEHLUAJIOB; IIPH
OINMCaHUU NPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI HUCIOJIB3YEMBIX
BEJIMYMH, HX OOO3HAUYEHHUS M €IUHULBI, YKa3blBaTb (OPMYIIbI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIMYMHY C JAPYTUMH

BCIn4YnHaMu

aQHAIM3UPOBATh (U3MYECKUE TPOLECChl W  SBJICHUS, HUCIOIB3Ys
(bu3nyeckre 3aKOHBI ¥ MIPUHIIUIIBL: 3aKOH BCEMUPHOTO TsroTenus, I, 11
u I 3akonsl HploTOHA, 3aKOH COXpPAHEHUS MEXAaHUYECKOW IHEPIuH,
3aKOH COXpaHEHUSI UMITYJIbCa, MPUHIIUIT CYNEPIO3UIIMN CUJI, TIPUHIIUIL
paBHOIIpaBUsS HWHEPUUAIBHBIX CHUCTEM OTCU€Ta; MOJIEKYJISIPHO-
KHHETHYECKYI0 TEOPHUIO CTPOEHHUS BEIEeCTBA, ra30BbIC 3aKOHBI, CBS3b
CpeIHEeW KHUHETUYECKON DHEPTrUu TEIUIOBOTO IBWIKEHUS MOJICKYJ C
aOCOJIIOTHOM TeMIlepaTypol, MEepBbIA 3aKOH TEPMOIMHAMUKH; 3aKOH
COXpaHEHHUsl DJEKTPUYECKOro 3apsaa, 3akoH KyioHa; npu s3ToM
pasznuyaTh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE

BBIp@)KEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) IPUMEHUMOCTHU

OOBACHATH OCHOBHBIE MPUHLUIBI JEHCTBUS MallUH, NPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pasziauyaTh yCIOBUS HX 0€30MacHOro

HCIIOJIBb30BaHUA B HOBCGIIHCBHOfl KHN3HU

BbINOMHATE SKCIIEPUMEHTHI IO HCCIEA0BAHNI0 PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCIIOJIb30BAHUEM NPSIMBIX U KOCBEHHBIX U3MEPEHMI; ITpU
5ToM (GOopMyIHpOBaTh MpodieMy (3amady) M THIOTE3y Yy4eOHOTo
SKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEJIOKEHHOIO

000pyI0BaHUs, TPOBOUTH ONBIT B (HOPMYITUPOBATH BBHIBOIBI

OCYH.[@CTBJ'ISITB mpsAMbI€ W KOCBCHHBLIC HW3MCPCHHA (1)1/13I/ILICCKI/IX

BCJIMYHH, IIPpU 3TOM BI>I6I/IpaTI> ONTHUMAJIBHBIA CIIOCO0 U3MCPCHUA U



10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

HCIIOJBb30BaTh U3BECTHHIC METOAbI OLICHKN HOFpGH.IHOCTCfI I/I3MepCHI/Iﬁ

HccnenoBaTh 3aBUCHMOCTH MEXAY (U3MUECKUMH BEIMYUHAMU C
HCIIOJIb30BAHUEM IMIPSAMBIX H3MEPEHHUM; NPU 3TOM KOHCTPYMPOBATH
YCTAHOBKY, (PMKCHpPOBATh pe3yNbTaThl MOJYYEHHOH 3aBHCUMOCTH
(Gu3nYecKUX BEIUYUH B BUJE TAOIUI U TPapUKOB, €1aTh BHIBOJIBI IO

pe3yiibTaTaM UCCIECA0BAHUA

Cobmomate mpaBuia 0e30MacHOr0  Tpyda TpU  MPOBEACHUU
HCCIEOBAaHUN B paMKax y4eOHOro DKCIIEpUMEHTa, YydeOHO-
HCCIIEIOBATENLCKOM M MPOEKTHOM JEATEIBHOCTH C HMCIIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOr0 000PYAOBaAHUS

Pemate pacuérHble 3a7a4M ¢ SIBHO 33JaHHOW (DPU3MYECKON MOMEIBIO,
UCHONb3ysd (U3MUECKUE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHajH3a
YyCIOBUSL  33Jauyd  BBIOMpATh  (PU3UYECKYIO MOJIelb, BBIICIATH
(buzuvecKrue BEIMYUHBI U (HOPMYIIBI, HEOOXOAUMBIC ISl €€ peleHus,
IIPOBOAUTH PACUETHl U OLEHUBATh PEAIBHOCTH MOJYYEHHOI'O 3HAUECHUS

(bu3HUecKoil BETUYNHBI

Pemrate KauC€CTBCHHBIC 3aga4u: BBICTPAanBaTh JJOTHYCCKH
HCIIPOTUBOPCUUBYIO LCIOUYKY paccyxcz[eHI/Iﬁ C OHOpOI\/'I Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMEPHOCTH U (I)I/IBI/IIIGCKI/IG SABJIICHUS

Hcnonp3oBaTh HOpU  peLICHUMH YYeOHBIX 3aJad  COBPEMEHHBIC
UH(OPMALIMOHHBIE TEXHOJIOTMHU [UIsl TOUCKA, CTPYKTYpUPOBAHMS,
UHTEPIIPETAllMM U TPEJACTABICHUS y4eOHOW U HAy4YHO-IOIMYJISIPHOM
uHpOpMAaLUY, TOTYYSHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKHU

aHAJIM3UPOBATH MOTy4aeMyto HH()OPMAIIHIO

[TpuBOANTE TpUMEPHI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIUIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOIOTHI

Hcnonp30BaTh TEOpeTHYECKHE 3HAHUS MO (U3MKE B TMOBCETHEBHOMN
KU3HH I o0ecrieueHns 0€30macHOCTH MpU OOpaIIeHUH ¢ MPUOOpaMu
U TEXHUYCCKUMU yCTpOfICTBaMI/I, i1 COXpaHCHUSA 30pOBbA U

CO6JIIO,Z[CHI/IH HOPM 35KOJIOTUYCCKOT'O ITOBCACHHU B Oprmanmeﬁ cpeac

PaGoTaTh B Tpynme ¢ BBIMOTHEHUEM PA3THYHBIX COIMATBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TpPyNIbl, PpPalHMOHATIBHO  pacHpeneisTh
00sI3aHHOCTH W TUTAHUPOBATh JICATEILHOCTh B HECTAaHIAPTHBIX
CUTyallUsX, aJICKBaTHO OIICHWBATH BKJIAJ] KaXXJIOr0 U3 YYaCTHHUKOB

TPYyNIbI B peLIeHHE pacCMaTpUBAEMON MPOOIEMBI



11 KIIACC

Kon
MPoBEPAEMOro
pe3yJbTara

11.1

11.2

11.3

11.4

IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/IbHOW MPOrPaMMBbl CpeiHero o01ero 00pa3oBaHus

JleMoHCTpUpOBaTh Ha MpUMEpax pojdb U MecTo (U3UKU B
(OpMHUPOBAaHUN COBPEMEHHON HAay4yHOW KapTUHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHMKH M TE€XHOJIOIHH, B IPAKTUYECKON ACATEIbHOCTU

J0JIeH, IEJIOCTHOCTD U €AMHCTBO (PM3UYECKOM KapTHHBI MUpa

V4YuTeBaThH I'paHULbI IPUMEHCHUSA N3YUYCHHBIX (1)I/I3I/ILICCKI/IX MOHCHCﬁI
TOYCYHBIMN BJ'ICKTpI/ILIGCKI/Iﬁ 3apAan, AACpHasi MOACIIb aTOMa, HYKJIOHHAasA

MOJIeJIb AaTOMHOTO Si/ipa MPH pelieHHH (PU3NIECKHUX 3a/1a4

PacnioznaBate ¢usnueckue sBieHUs (Mpolecchl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB  DJICKTPOAMHAMUKM W  KBAaHTOBOM  (DMBHKH:
3JIEKTpUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHUTHOE  JICHCTBUSL  TOKa, B3aUMOJICHCTBHE  MarHUTOB,
AJIEKTPOMArHUTHAS WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIsI  Ha
NPOBOJHUK C TOKOM U JBWXKYIIMHCSA 3apsl], 3JIEKTPOMAarHUTHbIC
KosebaHus ¥ BOJHBI, MPSIMOJMHEHHOE pacnpoCTpaHEHUE CBeTa,
OTpaKeHHE,  MpeJOMIICHHE, HHTeppepeHuus, auppakmus ¢
MOJISIpU3aLUsl CBETA, AMCIEPCUsl CBETAa, (DOTORIEKTPUUYECKHH IPPEeKT
(potoaddexrt), cBeTOBOE MAaBICHHWE, BO3HHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa  BOAOpPOJA, ©CTECTBEHHAss M  HCKYCCTBEHHAs

PaauOaKTUBHOCTD

OnuchiBaTh  M3yuYeHHBIE CBOMCTBA  BelIeCTBA  (IJIEKTPHUECKUE,
MarHuTHbIE, ONTHYECKUE, DIEKTPHUUECKYI0 MPOBOAUMOCTh Pa3IUYHbBIX
Cpel) M DJIEKTPOMAarHWTHbIE ABJIEHUS (TPOLIECCHI), HCHOJB3Ys
¢usnyeckue  BEIMYMHBL:  DIEKTPUYECKHH  3apsa, Ccuia  ToOKa,
NIEKTPUUYECKOE  HANpPSHKEHHWE,  JIEKTPUUYECKOE  CONPOTHUBIICHUE,
pasHocTh moTeHimanos, DJIC, pabota Toka, MHAYKIHS MarHUTHOTO
nosis, cuia Awmmepa, cuia JlopeHna, WHAYKTHBHOCTb KaTyILKH,
9HEPrusl IEKTPUYECKOTO M MArHUTHOTO IIOJIEW, MEpPHOJ U 4YacToTa
KosiebaHu B KoJIeOaTeIbHOM KOHTYpE, 3apsi U CUila TOKa B Ipolecce
rapMOHHYECKHUX AJIEKTPOMAarHUTHBIX Kosie0aHuH, ¢boxycHoe
paccTosiHUE U ONTHUYECKas CWJa JIMH3BIL, MPU ONHUCAHUU IPAaBUIBHO
TPaKTOBaThb (PU3MUECKUH CMBICI HCIOJIB3YEMBIX BEIHYMH, HX
0003HaYeHUs W EIUHMIbI, YKa3blBaTb (OPMYJIbl, CBSI3BIBAIOLINE

JaHHYIO CbI/ISI/I'-IeCKYIO BCJIIMYMHY C APYTYUMH BCINYNHAMU



11.5

11.6

11.7

11.8

11.9

11.10

11.11

11.12

OnuceiBaTh U3y4CHHbIE KBAHTOBBIE SIBJICHUS M MPOIECCHI, UCTIOIb3YS
(bu3UYecKUue BEITUYMHBI CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJIMHA
BOJHBI W YacTOTa CBETA, DHEPTUS U HUMIYJIbC (POTOHA, TEPHO
noJlypacrhajia, OSHEpPrusi CBS3M AaTOMHBIX sJep; IPU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MUYECKHM CMBICI UCIOJIb3YEMbIX BEJIUYUH,
UX OOO3HAYECHUS W CAMHUIIBI; YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3NYECKYIO0 BETUYHHY C IPYTUMU BEIMYUHAMH, BEIYUCISATH

3HA4YCHHC (1)I/IBI/I‘IGCKOI71 BCJIIMYUHBI

AHanu3upoBaTh (U3MYECKHE TPOLECChl U SIBICHUS, HCIIOJIb3Ys
¢usnyeckue 3aKOHbI M HpUHLUIBL  3akoH OMa,  3aKoHBI
MOCJIEZIOBATEILHOTO U IApaJIENIbHOIO COEJUHEHMS] IPOBOJHHUKOB,
3aKkoH J[xoyns — JleHua, 3aKOH 2J€KTPOMArHUTHOM MHIYKIMH, 3aKOH
NPSMOJIMHEHHOTO paclpOCTPaHEHUS CBETA, 3aKOHBI OTPAXKEHHsI CBETA,
3aKOHBl ~ IIPEJIOMJIEHHs  CBeTa, ypaBHEHMEe OWHIITEeHHa  AJs
dboToadderra, 3aKOH COXpaHEHHS DHEPrUU, 3aKOH COXPAHCHHS
HUMITyJIbCa, 3aKOH COXPAaHEHMsS DJJEKTPUYECKOTO 3apsija, 3aKoH
COXpaHEHUsT  MaccoBOI'O  4YHuClIa, IMocTynartel  bopa,  3akoH
paZMOaKTUBHOIO pacnaza; @pU OSTOM pas3nyaTh CIOBECHYIO
(GbOpMYIUpPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BBIPAKEHUE U yCIIOBUSA

(rpanu1bI, 06J1ACTH) TPUMEHUMOCTH

Onpenenﬂﬂ, HaIpaBJICHUEC BCKTOpa HWHAYKIHWKW MArHuTHOI'O II0JIA

IMPOBOAHUKA C TOKOM, CHJIbL AMnepa 1 CHJIbI ﬂopeHua

Ctpouth # oONHUCHIBaTH M300paKEHUE, CO3/1aBAEMOE  IUJIOCKUM

3€pKaJioM, TOHKOW JIMH301

BBITIONTHATE AKCIIEPUMEHTHI IO MCCIIEA0BAHUI0 (PU3NICCKUX SIBJICHUN U
MIPOLIECCOB C MCIIOH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MPH
aToM (dopmyiaupoBaTh MpobiaeMy (3amady) M THUIIOTE3y Yy4eOHOTo
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TPEAJIOKECHHOTO

000pyI0BaHUs, TPOBOAUTH OMBIT M (HOPMYITUPOBATH BHIBOIBI

OCYHIGCTBJISITB npiAMbIC W KOCBCHHBLIC H3MCPCHHA q)HSquCKHX
BCJIMYHH, IIPpU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJB30BAaTh U3BCCTHBIC MCTOAbI OICHKH HOI"pGH.IHOCTCﬁ I/ISMGPGHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BETUYHMH C HMCIIOJIB30BAHHEM
NpSIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(bUKCUpOBaTh PE3yIbTaThl TOJYYCHHOW 3aBUCUMOCTH (PU3NUECKHUX
BEJTMYHH B BHJIE TaOJHIl ¥ TPadUKOB, JIEIaTh BBIBOJIGI IO pe3yIbTaTaM

HUCCICOA0OBaHUA

CobmronaTte mpaBuia 0Oe30MacHOTO Tpyna NpU  HPOBEJIECHUU



11.13

11.14

11.15

11.16

11.17

11.18

11.19

WCCIIEIOBAaHUNA B paMKax Y4eOHOro OJKCIEpUMEHTa, Y4YeOHO-
HCCJE0BATENbCKOM U MPOEKTHOU AEATEIbHOCTH C UCIOJIb30BAHUEM

M3MEPUTENBHBIX YCTPONUCTB U J1a0OPAaTOPHOTO 000PYyI0BaAHUS

Pemate pacuérHble 3a7a4M ¢ SIBHO 3aJaHHOM (hPU3MYECKOW MOJENBIO,
UCTIONB3Ysl (U3WYECKUE 3aKOHBI M TPUHLMUIBI, HA OCHOBE aHaJIM3a
yCIOBUSL  33Jauyd  BBIOMpATh  (PU3MYECKYIO MOJIelb, BBIICIATH
(dbuznvecKrue BEIMYMHBI U (HOPMYIIBI, HEOOXOAUMBIC ISl €€ peleHus,
IIPOBOAUTH PAcU€Thl U OLEHUBATh PEAIbHOCTh MOJTYYEHHOIO 3HAUEHMS

(bu3MUYecKoil BETUYNHBI

Pemrate KauC€CTBCHHBIC 3aJa4du: BBICTPAanBaTh JOTHYCCKH
HCIIPOTUBOPCUUBYIO LCIOYKY paccyxcz[eHI/Iﬁ C OHOpOI\/'I Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMEPHOCTH U (I)I/I3I/I‘leCKI/Ie SABJIICHUS

Hcnonb3oBaTh HOpU  pELICHUMM Y4eOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMHU JUIsl TOUCKA, CTPYKTYpUpPOBaHMS,
UHTEPIIPETALIMM U TPEJCTABICHUS Y4eOHOW U HAY4YHO-IOIYJISIPHOU
uHpOpMAaLUY, TOTYYSHHOM W3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUYECKU

aHAJIM3UPOBATH MOTy4aeMyto HH()OPMALIHIO

OOBSICHATH MMPUHIUIIBI JEHCTBUSA MalllnH, HpI/I60pOB N TCXHHUYCCKHX
YCTPOﬁCTB; pasjindaTtb YCIOBHA HX 0€30IacHOTO HCIIOIL30BaHUSA B

HOBCEIHEBHOU KU3HU

[IpuBoauTh mpHUMEpHl BKJIala POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYIKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT it

Hcnonp30BaTh TEOpPETUYECKHE 3HAHUS MO (PU3MKE B TMOBCETHEBHOM
KHU3HM [T o0ecriedeHns: 0€301MacHOCTH Ipu o0paleHnu ¢ pudopamMu
U TEXHUYECKHMMH YCTPOMCTBAMH, JJsI COXpPAaHEHUsS 3I0pPOBbS U

cOOJTIOICHHSI HOPM SKOJIOTMYECKOTO TIOBEICHUS B OKpY KaloIlel cpefie

PaGotathe B rpymie ¢ BBIIOJIHEHHWEM PA3IMYHBIX COIMAJIBHBIX pOJEH,
IUIAaHUPOBaTh ~ paboOTy  TPYMIBI,  PAIMOHAIBLHO  PaCHpPEIeNsTh
00S3aHHOCTH W IUJIAaHUPOBATh JEATEIIBHOCTh B  HECTAHJIAPTHBIX
CUTyalUsAX, AJE€KBAaTHO OLICHUBATh BKJAJ KaXXIOr0 M3 YYaCTHUKOB

TpYIIIBI B PELICHUE PacCMaTPpUBAEMOM MPOOIIEMBI



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon Konx nposepsiemoro
pasjaena 3JIeMeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHM A

1.1
1
1.2
2
2.1.1
2.1.2
2.1
2.13

®usuka — Hayka o npupoae. Hayunbie
METO/Ibl TTO3HAHUS OKpYyXKaroiero mupa. Poib
JKCIIEpUMEHTAa W TEOpUH B  Ipolecce

IMO3HaHUA ITPUPOIBI. 3KCHepI/IMeHT B (bPISPII(C

MonenupoBanue (GU3MYECKUX SBICHHM H
npoueccoB. Hayuneie runoressl. Ouznueckue
3aKOHbl U TEOpUH. ['paHUIBl MPUMEHUMOCTH
(bU3UIECKUX 3aKOHOB. [TpunImn
cooTBeTCTBUS. Ponb u Mecto Qu3uku B
dhopMupoOBaHUH COBPEMEHHOM Hay4YyHOH
KapTHUHBI MHpa, B MIPAKTUYECKOU

NEeITEeIbHOCTH JIIOIEN

MEXAHHWKA

###HPartH#KITHEMATUKA

Mexanudeckoe aBuxeHue. OTHOCUTENBHOCTD
MEXaHM4YeCKOTo JBIKeHus. Cucrema oTcuéTa.
Tpaekropust

[Tepemenienue, CKOPOCTh (CPEHSISE CKOPOCTH,
MTHOBEHHAss  CKOPOCTb) H  YCKOpPCHHE
MaTepuaibHOM TOYKH, UX TPOEKIMH Ha OCH
CHUCTEMBI KOOpP/IMHAT. Cnoxenue

MIEPEMELLEHUI U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JBUKEHUE. I'paduku
3aBUCUMOCTH KOOpJMHAT, CKOpOCTH,
YCKOpEHUS, Iy TH u nepeMenIeHus

MaTCpHaHBHOﬁ TOYKHU OT BPEMCHU



2.2

2.2.1

222

223

224

2.2.5

2.2.6

CBoOoaHOe magieHre. Y CKopeHue CBOOOIHOTO

naacHus

KpuBonuneiitnoe naBwxeHue. PaBHOMepHOE
JABMOKCHUEC MaTepHaJII)HOfI TOYKHU 110
OKpPY>KHOCTH. YTJOBas CKOPOCTb, JIMHEWHas
CKOPOCTb. Ilepuon " 4acToTa.

IleHTpOoCTpEMHUTENBHOE YCKOPEHHE

TexHuueckue  ycTpoucTBa: CIUAOMETD,

ABWXKCHUC CHApAA0B, HCIHBIC W PEMCHHLIC

nepeaadu
[IpakTnueckue paboTHI. N3mepenne
MTHOBEHHOM CKOPOCTH. UccnenoBanue

COOTHOULICHHS] MEXJy MYTAMHU, POUICHHBIMU
TEJIOM  3a  IOCJEI0BaTEIIbHbIE  pPaBHbIE
MIPOMEXYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JNBWKEHUU C HAa4vaJbHOM CKOPOCTBIO, paBHOMU
HyJt0. V3yueHue NBIKEHUS 1IapuKa B BA3KOM
JKUJIKOCTU.  V3ydeHwe  JOBUKEHUS — Tela,

6p0H_IeHHOFO TOPHU30HTAJIbHO

#HPari### IMHAMUKA

[TpunIMn OTHOCHUTEIBbHOCTHU I'amunes.
IlepBriii 3akoH HeroroHa. HMuepuuanbHbie

CHUCTEMBI OTCUETA

Macca tena. Cwia. [IpuHOun cynepno3unuu

CHUll

Bropoii 3akoH HproToHa 11 MarepualibHOU
TOYKM B HWHEPUUAIBHOM CHUCTEME OTCYETA
(MCO). Tpermit 3akoH HeloroHa ans

MaTepUaIbHBIX TOUEK
3aKOH BCEMHUPHOTO TAroTeHus. Cuiia TsSHKeCTH.
[TepBas kocMHuueckasi ckopocTh. Bec Tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenusa. Cyxoe Tpenue. Cuiia TpeHUA

CKOJIB>XKCHUA u chJia TPCHUSA ITOKOsI.

Koaddumment tpenus. Cwita conpoTHUBIECHUS



23

2.2.7

228

229

2.2.10

IIpu ABMXKCHUU TEJIA B dKUAKOCTH HUJIN I'a3e

[TocTymarenbHOe M BpamiaTeIbHOE JBHKECHHE

a0COJIFOTHO TBép,I[OFO TCl1a

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpAIlECHUS.
[Ineqo cunbl. YcnoBus paBHOBECUS TBEPIOIO
tena B UCO

Texuuueckue yCTpOﬁCTBaI MNOAIIHUITHHUKH,

ABHUKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[TpakTdeckue paboThl. M3ydueHue IBUKCHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TOJ
JNEHUCTBUEM HECKOJbKUX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOIIUX
B JehopMUpYyEeMOl TpPYyXKHHE U PE3UHOBOM
oOpa3ne, OT BEIMYUHBI UX JAepopMaliui.
HccenenoBanue yciioBuld paBHOBECHS TBEPIOIO

TEJIa, UMCIOILICTO OCh BpalllCHUSA

##HPari##3AKOHDBI COXPAHEHNA B MEXAHUKE

23.1

232

233
234

235

2.3.6

2.3.7

NMnynec MaTepHanbHONM TOYKH, CHCTEMBI
MaTepuaibHbBIX TOYeK. IMmmyinbc cuibl U

HN3MCHCHHUEC UMITYJIbCa TCJIa

3akoH coxpaHeHuss ummnyinbca B HCO.

PeakTuBHOE IBHMXEHHE
Pabora criel
MONIHOCTE CHJIBI

Kunernueckas OHCPI'usia MaTCpHaHBHOﬁ TOYKH.

Teopema 0 KHHETHYECKOU dHEPIUU

[TorenumnanbHas dHeprusa. IloTeHuunanbHas
SHEPrus YIpyTO nedopMupoBaHHOM
npyxuHbl. [loTeHIManbHass »dHeEprus Tena

BOJIM3U MOBEPXHOCTH 3eMIIH

HOTCHHI/I&J’IBHBI@ N HCNOTCHIHMAJIBHBIC CHUIIHI.
CBs3b pa6OTBI HCIIOTCHIOUAJIBHBIX CHJI C
N3MCHCHHUEM MEXaHHYIECKOM SHEPTrUun

CUCTCMBI TCII. 3akoH COXpPAaHCHUA



3.1

238

239

2.3.10

MEXaHUYECKOW SHEPTUU

VYipyrue u Heynpyrue CTOJIKHOBEHHS
TexHudecknue yCTpPOWCTBA: IBUKEHUE PAKET,
BOJOMET, KOTIEp, NIPY>KUHHBIA ITUCTOJIET
[Tpaktuyeckue paboTel. M3yueHue cCBsI3U
CKOpPOCTEM Tel IpU HEyIpyrom yzape.
HccnenoBanne cBsizu  pabOTbl  CWIIBI  C

U3MEHEHHEM MEXaHHYISCKOM SHCPIrUU TCJIa

MOJIEKVYJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA
#H#HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUN

3.1.1

3.1.6

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH. BbpoyHoBckoe
nswkenne. uddysus. Xapakrep ABMKECHUS U

BSaHMOJIGfICTBI/ISI JacCcTHll BEIICCTBa

Mogaenu CTpoe€HHMs Ta30B, KUIAKOCTEH H
TBEPABIX Tel W OOBSCHEHHWE  CBOMCTB

BCIIIECTBA HA OCHOBE ATHX MOJICICH

Macca wmonekysn. KonudecTtBo BemiecTsa.

[TocTostnHast ABoraapo

TeroBoe paBHOBecue. TemmepaTypa u eé

n3mepenue. [llkana remneparyp Lienscus

Mopnens  uaeampHOoro  raza.  OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETHUECKON

TCOpHUU UACAILHOTO ra3a

AOGcomoTHas TeMIiepatypa Kak Mepa cpeiHei
KMHETUYECKOM HEPIrUU TEIIOBOTO JBHUKEHUS
yactul rasza. [lIkana remneparyp Kenbuna
VYpaBuenne Kianelipona — Menneneesa.
3akon [lanpToHa

I"azoBbIe 3ak0HBI. M30mpoIIecCHl B UAEaIbHOM
ra3e ¢ IOCTOSHHBIM KOJUYECTBOM BEIIECTBA:
U30TEpMa, U30X0pa, u306apa

Texnuueckue YCTpOWCTBA: TEPMOMETD,

Oapometp



32

33

3.1.10

3.2.1

322

3.23

324

3.2.5

3.2.6

3.2.7

3.2.8

[Ipaktnueckue paboTel. l3MepeHue Mmacchl
BO3/yXa B KJIacCHOM komHare. MccnenoBaHue
3aBUCUMOCTH MEXIy NapaMeTPaMH COCTOSHUS

pa3pexkEHHOTOo ra3a

OCHOBbI TEPMOJIMHAMUMKA

TepMOI[I/IHaMI/I‘-IeCKaH CHUCTCMA. BHYTpeHHHH
OHEPIrusa TepMOI[I/IHaMI/I‘-ICCKOI\/II CHCTEMBI H

CcoCco0bI €€ N3MEHEHUS

KonnuectBo Ternotel U pabora. BuyTpennss

OHEPIUiA OAHOATOMHOI'O UACAJIBHOI'O Ia3a

Buasl Temnonepenayu: TEIIONPOBOIHOCTD,
KOHBEKIIUS, W3JydeHHe. TermoéMKoCcTh Tea.
VinenpHasgd TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIEpEaAUC

[TepBriii 3aK0H TepMoauHamMuKH. [Ipumenenue
IIEPBOIO 3aKOHa TEPMOJAUHAMUKU K
uzonponeccam. ['paduueckas unTeprperanus

paboTsI raza

TemnoBsle mamuHbl. [IpuHIUIBL gelCTBUA
TerioBbIX MamuH. [Ipeobpa3oBanus sHEpruu
B TemwioBblXx MamuHax. KoadduuueHt
nonesHoro  geiictBus  (mamee —  KIIM)

teroBoil mammHbl. [{ukin Kapuo u ero KIT/|

Bropoit 3aKOH TEPMONHAMUKH.
HeoOpatumocTs mporeccoB B HpPUPOE.
Tennossle JIBUTaTEIIN. DKOJI0ru4ecKue
MpOOJIEMBI TETIJIOIHEPTEeTUKU

Texnuueckue YCTpOWCTBA: JBUTaTeIIb
BHYTPEHHETO CTOpaHHs, OBITOBOM

XOJIOAUJIbHUK, KOHAUIITUOHECD

[TpakTnueckue padotsl. 3mMepenue yaenpHoOM

TEIUIOEMKOCTH

###Par###AI' PEI’ATHBIE COCTOSHMA BEHIECBA. ®A30BbLIE

ITEPEXO/IbI



4.1

3.3.1

332

333

334

335

3.3.6

3.3.7

4.1.1

4.1.2

4.13
4.14

[TapoobpazoBanue u koHAeHcarus. Mcnaperne
u KHUIICHUEC. yI[GJII:HaSI TCI10Ta
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPAaTypbl

KUIICHUA OT JaBJICHUA

AOcComIroTHAs M OTHOCHTEIbHAs BJIAKHOCTH

BO3Ayxa. HachleHHslil map

Teépnoe TEJIO. Kpucrannmueckue u
amopduble Tena. AHHU3OTPOIUS  CBOMCTB
KpPHUCTAJLJIOB. Kunkue KpHUCTAJLJIBL.
CoBpeMeHHbIE MaTepUalIbl

[InaBneHne wu KpucTaUM3aUUsa. Y JeNbHAs
teruioTa miasiaeHus. CyOnumanus

VYpaBHEHME TEIIOBOTO OanaHca

TexHudeckue yCTpPOWCTBA: TUIPOMETP H
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOIMH
II0JIy4€HHUsI COBPEMEHHBIX MaTE€pHalloB, B TOM
41CJIe HAHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUU
[IpakTrnueckue paboTHL. N3mepenue

BJIA’JKHOCTH BO3yXa

OJIEKTPOAMHAMUKA
###HPari#H##OJIEKTPOCTATUKA

DnekTpu3anus Tejl. DIeKTpudeckui 3apsia. JBa

BUAA SJICKTPUYCCKUX 3apss10B

[IpoBOogHUKM, JIABTIEKTPUKH u

MOJTYIPOBOTHUKH
3aKOH COXpaHEHHsI 3JIEKTPUIECKOTO 3apsiia

B3aumoneiictBue 3apsanoB. 3akoH Kynona

DneKkTpuyeckoe ToJie. Hanpsixénnocts
ANEKTPUYECKOTO TOJIS. [TpuHumn
CYIEPIIO3UIIAH. Jluanm  HanpsHKEHHOCTH

QJICKTPHUYCCKOIO ITOJIA

PaGora cun QJICKTPOCTATUYCCKOI'O  ITIOJIA.

Ilorenuuain. PazHocTh NOTEHIINATIOB

HpOBOI[HI/IKI/I U OUBJICKTPUKU B IOCTOSHHOM



4.2

4.1.10

aNeKTpudeckoM — moje.  JludnexTpuueckas

MPOHUITACMOCTb

ONEKTPOEMKOCTD. Konpnencarop.
ONeKTpOEMKOCTh IJIOCKOTO  KOHJEHCATOpa.

9Hepr1/151 3apsAKCHHOT'O KOHACHCATOpa

TexHuueckue  yCTPOWCTBA:  AJIEKTPOCKOIL,
JNIEKTPOMETP, DIIEKTPOCTATUYECKasl 3alUTa,
3a3eMJICHHE BJIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTED

IIpaxTueckue paboThI. H3mepenue

BJ'ICKTPOéMKOCTI/I KOHACHCAaTOopa

##HPar##H#IIOCTOSHHBIN DJIEKTPUYECKHI TOK. TOKU B

4.2.1

422

423

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

429

PA3JIMYHBIX CPEJJAX

VYcaopus CyHICCTBOBaHUA IHOCTOAHHOI'O
SJICKTPHUYCCKOI'O TOKaA. Ucrounuku Toka. Cuia

TOKa. IIOCTOSIHHBIN TOK
Hanpsioxenue. 3akon Oma ajig yyacTka Henu

DJEKTPUUYECKOE CONPOTUBIICHUE. Y I€IbHOE

COITPOTUBJICHUEC BCIICCTBA

ITocnenoBarensHOE, napajuiesibHOE,

CMCHIAHHOC COCANHEHUC ITPOBOIHUKOB

Pabota anekTpuueckoro Toka. 3akoH Jxoyis
— Jlenna

MOUHOCTB 3IEKTPUIECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJIC) wu
BHYTpPEHHEE CONMPOTHUBIICHUE MCTOYHUKA TOKA.
3akon Oma is 1Oo’AHOM  (3aMKHYTOM)

aneKTpudeckoi nenu. Kopotkoe 3ampikaHme

OneKTpoHHas IIPOBOJIUMOCTH TBEPABIX
METAJJIOB.  3aBUCUMOCTb  COIPOTHUBIICHHUS
METaJUIOB oT TEMIIEPaTyPBHI.

CBepXIpoBOJIUMOCTh

OnexTpuueckuii TOK B Bakyyme. CBolicTBa

AJIEKTPOHHBIX ITyYKOB



4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

11 KIIACC

Kon Koanposepsiemoro

pasiesa  djeMeHTa
4

[TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS
MPOBOJIUMOCTD TMOJYIIPOBOAHUKOB. (CBOMCTBA

p-n nepexona. [loaynpoBogHIKOBBIE TPHUOOPHI

DNeKTpUYecKUid  TOK B DJIEKTPOJIUTAX.

DIEKTPOIUTUYECKAS JUCCOLIAAIIHS.
DneKkTposn3
DNeKTPUYECKUM TOK B razax.

CaMOCTOSTEIIbHBIE W HECaMOCTOSATCIbHBIN
paspsana. Pazauunabie TUMIBI CaMOCTOSTEIHFHOTO

paspsaa. Mounus. [1nazma

TexHuuyeckue  ycTpoHCTBa: amIepMerp,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
AJIEKTpOHArpeBaTesIbHbIe npuOopHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP
COIIPOTHBIICHHUS, BaKyyMHBIN IO/,
TEPMUCTOPbI u (boTope3ncTopsl,

l'IOJ'IyrIpOBOI[HI/IKOBHﬁ A0, raJlbBaHHKa

[IpakTnueckue paboTHI. N3yuenue
CMEIIIAHHOTO COEMHEHUSI PE3UCTOPOB.

M3mepenne DJIC HCTOYHHMKA TOKa M €ro
BHYTPEHHETO conpoTuBicHus. HabmroneHue

QJICKTPOJIHU3a

IIpoBepsiemble 3JIeMEHTBI COEPKAHUS

OJIEKTPOAMMHAMUKA

##HHPartHH#M AT HUTHOE I10JIE. ODJIEKTPOMAT'HUTHAA MHAYKIA

43.1

4.3

4.3.2

TlocTosaunplie Mar"HuThel. B3aumoneiicTBue

IIOCTOSIHHBIX MarHuToOB

MaruuTtHOe TmONE. BekTop MarHuTHOU
nHaykuuyu.  llpuHnumn — cynepnos3unun.
JImaum MarnutHOM wuHAyKumu. Kapruna

JIMHUM  MarHATHOM  MHAYKIUH  TOJA



433

4.3.4

4.3.5

4.3.6
4.3.7

43.8

439

4.3.10

43.11

4.3.12

4.3.13

4.3.14

4.3.15

IIOCTOSHHBIX MarHuToB

MarautHoe TOJie¢ TPOBOJHHKA C TOKOM.
KapTuHa JMHUWI 10N AJTMHHOTO TPSMOTO
MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHMKA, KAaTyIIKH C TOKOM. OTmbIT
Opcrena. BzaumopeiicTBrue mpoBOTHUKOB C

TOKOM
Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE

Cuna JlopeHiia, €€ MOJIyJib U HalpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTHLbl B
OJIHOPOJIHOM MarHuTHoM Tioyie. PabGora

cuibl JIopeHna
SIBiIeHUE IIEKTPOMAarHUTHOW HHAYKIUH
[ToTok BeKTOpa MarHUTHOM MHIYKIIUU

O/1C nnayKumu. 3aKOH 3J1EKTPOMArHUTHOM
nnaykuuu dapanes

BuxpeBoe »snextpuueckoe mnone. IJ[C
UHAYKIUM B TPOBOJHUKE, JBHXKYILIEMCS
MOCTYNATEJIbHO B OJJHOPOJIHOM MarHUTHOM

moJjie

[IpaBuno Jlenna

NHIyKTUBHOCTD. SIBJICHUE CAaMOWHTYKIIHH.
S/1C camouHIyKIIMU

DHeprusi MarHUTHOTO TOJs KaTYyIIKH C

TOKOM
DIEKTPOMArHUTHOE TI0JIE

TexHudeckne  yCTpOWCTBA:  IOCTOSIHHBIE
MarHurhl, JIEKTPOMArHUTHI,
JIIEKTPOJIBUTATEID, YCKOpHUTENN

QJICMCHTAPHBIX YaCTUL, MTHAYKIUOHHAA IICYb

[IpakTueckue paboThI. N3yuenue
MarHuTHOTO TOJS KaTyIIKd C TOKOM.
HccnenoBanue  OEHCTBHS  IIOCTOSHHOIO

MarHura Ha pamKy ¢ TokoMm. Mccnenosanue



5.1

SABJICHUA BHeKTpOMaFHI/ITHOI\/'I UHAYKIOWHU

KOJIEBAHUA 1 BOJIHBI

##HPart#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenprast cucrema. CBoOOmHBIE
konebOanus. ['apmoHMueckue KojaeOaHus.
[lepuon, wyacrora, ammuutyna u ¢asa
KoseOaHui

[IpyxuHHbId MasTHUK. MaTeMaTHu4ecKuid
MasITHUK

YpaBHEHHE TapMOHHYECKHUX KOJCOAHUU.

Kunemarnueckoe n JUHAMHUYCCKOC

OIMCAaHUE KOIeOaATEeIbHOr0 IBUKEHUS

[IpeBpaienue SHEPruu npu
FapMOHMYECKUX  KOJeOaHUsX. Css13p
aAMIUTUTY B Koaebanuii HUCXOJIHOM

BEJIMYMHBI C aMIUIUTyJlaMu KojeOaHui eé

CKOPOCTH U YCKOPEHUs

Konebarenbubiii  koHTyp.  CBOOOMIHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHuUs B
uAeaJbHOM  KOJIEOATeIIbHOM  KOHTYpe.
AHamorusi MeXJIy MEXaHHYeCKUMHU U
3JIEKTPOMArHUTHBIMH KOJIEOAHUSIMU.

®opmyna Tomcona

3aKkoH COXpPAaHCHUA SHEPTUU B HJACAJIBHOM

KoJe0aTeIbHOM KOHTYpPC

BBIHY)KILGHHBIG MeXaHNUEeCKHE KoJIeOaHMUsl.

Pesonanc. Pesonanchnas KpHuBasl.
BrinyxieHHBIE 3JIEKTPOMAarHUTHBIE
Kose0aHusl.

Ilepemennbiii  TOK.  CHHycOMJANbHBIN
MIEPEMEHHBIH TOK.
MomiHocTb [IEPEMEHHOTO TOKA.

AMHJ’II/ITy,Z[HOC u JICI‘/’ICTBYIOH_IGG 3HA4YCHUC

CHJIBI TOKA W HAIIPSIKCHUA



52

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponsBoactBo, mepenayda
U TOTpeOJIeHNE AIIEKTPUUECKON 3HEPruH.
DKOJIOTHYECKHE PUCKU MPU MPOU3BOACTBE
JIIEKTPUYECKON SHEPTUH. KynsTypa
HCIIOJIb30BAHUS ANEKTPOIHEPTUH B

HOBCEIHEBHOU KU3HU

Texnuueckue ycTpoiicTBa: ceiicMmorpad,
BJIEKTPUYECKHI 3BOHOK, JINHUUT

QJICKTponepeaavd

[Ipaktnyeckue pabotel. HccnenoBanue
3aBUCHMOCTH IEpHoJa MajblX KojeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MAacChl
rpy3a. MccnenoBanue nepeMeHHOro TokKa B
LENA U3 IOCIEHOBATEIIBHO COECIUHEHHBIX

KOHJICHCATOPa, KaTyIIKH U Pe3ucTopa

#H#HPart#MEX AHNYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

52.2

523

524

525

5.2.6

Mexanuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenusi. Ilepuon.  CkopocTb
pacmpocTpaHeHus W JJIMHA  BOJIHBIL

HonepeqHHe H IPpOAOJIbHBIC BOJIHBI

##HPartH## Nntepdepenuus u qudpaxus

MEXaHHMYCCKHUX BOJIH

3ByK. CkopocTh 3ByKa. I'pOMKOCTH 3BYyKa.

BricoTta Tona. TemOp 3Byka

DJIEKTPOMAarHuTHBIE  BOJIHBL. Y CIIOBHS
W3JIy4YCHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3aumuas opuentanus BektopoB E, B u v

B BHeKTpOMaFHHTHOﬁ BOJIHC B BAKyyMC

CBoiicTBa  IJEKTPOMArHUTHBIX  BOJIH:
OTpakKeHHE, IPEIOMIIEHUE, MOJsApU3aLus,
mudpakius, uHTephepeHuus. CKOpOCTh

3JIEKTPOMArHUTHBIX BOJIH
[xana 3JIEKTPOMArHUTHBIX BOJIH.

HpI/IMeHeHI/Ie QJICKTPOMArouTHBIX BOJIH B

TEXHUKE U OBITY



53

5.2.7

5.2.8

5.3.1

532

533

534

535

53.6

5.3.7

5.3.8

[IpuHIMTIBI PaANOCBA3U W TEIECBUACHUA.
Pagnomoxamust. DIIEKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH Cpeibl

TexHuueckue yCTpOWCTBA: MY3bIKAJIbHBIC
UHCTPYMEHTBHI, yJIBTpa3ByKOBas
JTUAarHOCTHKa B TEXHUKE M MEIHIMHE,
pagap,  pagMONPUEMHUK,  TEJIEBU30D,

aHTeHHa, tesnedon, CBU-neun

##HPartH#OII TUKA

[IpssmMosMHEHOE pacIpOCTpaHEHUE CBETA
B OJIHOpOJIHOM cpexe. JIyu cBeTa

OtpaxxeHre cBeTa. 3aKOHBI OTPAKECHUS
cBeta. [loctpoeHne M300paxeHnil B IJIOCKOM

3epKasie

HpeJ'IOMJ'ICHI/IC cBeTa. 3aKOHBI IPEIOMIICHUA

CBeTa. AOCOIOTHBIH MoKa3aTellb
MIPEeIOMIICHUS
[TonmHoe BHYTpPEHHEE OTpaKEHHE.

Hpe,[[eJ'ILHHﬁ YTroJ IMOJHOTO BHYTPCHHETO

OTpaKEHUS

Hucnepcuss  cBera. CIIOXKHBIH ~ COCTaB

Oenoro cBera. L{BeT

Cobuparonie ¥ pacceuBarollne JUH3HL.
Toukast nuH3a. DOKYCHOE pACCTOSHUE H
ONTHUYECKass  cuja  TOHKOW  JIMH3BL
[TocTpoenne n300pa>keHnit B COOMparonux
U pacceuBaromux JuH3ax. Dopmyna
TOHKOM JHH3BLL. YBEIWUEHHE, J1aBacMoeE

JIAH30U

Hpe):[enLI IIPpUMCHUMOCTH FeOMeTpH‘IeCKOﬁ

OIITUKH

Wntepdepennust  cBera.  KorepentHsie
HCTOYHUKHU. Ycnosus HaOIr01eHUS
MaKCUMYyMOB u MUHHUMYMOB B

UHTEp(PEPEHIIMOHHON KapTUHE OT JABYX
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5.3.10

5.3.11

53.12

CI/IH(baSHBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmuss  cera.  JudpakmmonHas
peméTka. YciaoBue HaOMIOACHUS TJIaBHBIX
MaKCHUMYyMOB npu najeHun
MOHOXPOMaTHYECKOT'O CBeTa Ha
TUPPAKIUOHHYIO PEIETKY

[Tonspuszanus ceera

TexHuueckue yCTpOMCTBA: OYKM, JyIIa,

doToanmapar, NPOEKUWOHHBIA amnmapar,

MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OITHKA, IudpakImoHHAS peéTka,
IOJIIPOU T

[IpakTuyeckne  pabOTHI N3mepenue

nokasarens npenomieHus. McciaemnoBanue
CBOMCTB  HM300pakeHMl B  JIMH3aX.

Hab6monenue qucnepcuu ceerta

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panunpl OPUMEHHMOCTH KJIACCHYECKOM
MEXaHHKHU. IToctynartsl Teopun
OTHOCHUTEJIbHOCTHU: MHBAapUaHTHOCTh
MOAYJsSI CKOPOCTH CBE€Ta B BaKyyMe,
IIPUHIUIT OTHOCUTEIIBHOCTH DWHIITEHHA
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH.
3amenneHue BpPEMEHM M COKpalllEeHUE
JUTHHBI

DHeprus U UMILYJIbC CBOOOIHOM YaCTHIIbI
CBsi3p Macchl C 3HEpPrUEH M UMIIYJIbCOM

CBOOOJTHOM YaCTHIIBL. ODHEpPrus IOKOs

CBOOOHON YaCTHULIBI

KBAHTOBAA ®U31KA

#i#HPar###JIEMEHTHI KBAHTOBOU OIITUKU

6.1
6
6.2
6.3
6.4
7
7.1

7.1.1

®otoHbl. PopMmyina [1nanka cBsA3u 3HEPrun
¢boToHA C ero 4YactoTol. OHeprus H

uMIyibe (HoToHa



7.2

7.3

7.1.4
7.1.5

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.2.6

7.3.1

OTtkpeiTHE U uccaeaoBanue Gotodddekra.

Omeritet - A CroneroBa.  3aKoHbI
dhoTorddexra
YpaBHeHue DHHIITEHA TUIA
dotorddekra. «Kpacnas TpaHUIa»
dhoTorddekra

Hasnenue ceera. Onwitel [1.H. JIeGenera
XuMHYeCcKoe JSHCTBHE CBETA

Texuuueckue ycTpoiicTBa: (oTOdNIEMEHT,
(dhoTomaryuk, COJIHEYHAs Oatapes,

CBETOOMO

CTPOEHUME ATOMA

Monens atoma Tomcona. OnbITE
Pezepdopaa o ucciie1oBaHUI0 CTPOSHUS

aToMa. HnaHeTapHaH MOACJIb aTOMa

ITocTynatel bopa. N3nyyenue u
HOIJIOIEHNE  (OTOHOB IIpU  IIEpexone
aTromMa C OJHOIO YpOBHSA OJHEPrUHM Ha
npyroi. Buasl ciektpoB. CekTp ypoBHEN

OHEPIrur aToMa BOAOpOJaa

BomHoBEIEe cBoiicTBa 4yactull. BoJHBI e
bpoiiss. KopnyckynsipHo-BOJIHOBOM
nyanmu3M.  Jludpaknus AIEKTPOHOB  Ha

KpHUCTaJIJIax

CrioHTaHHOE W BBIHYXJEHHOE H3IyuYeHHUE.
YcTpoiicTBO U IpUHLIKIT PabOTHI Jlazepa
TexHuueckue ycTpoNCTBA: CHEKTPaIbHbIN
aHaJIu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM
KOMITBIOTEP

[Ipaktnueckne  pabotel.  Habmronenue

JIMHEHYaToro CIICKTpa

ATOMHOE A1PO

MeTtoasl Ha6J'IIOIleHI/I$I n perucrpanuun

OJICMCHTAPHBIX YaCTUI]



7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

OTKpbITHE  PAAMOAKTUBHOCTH.  OMBITHI
Pesepdopna mo onpeneneHuio cocraBa
pamuoakThBHOrO  M3myuyeHus. (CBoiicTBa
anbda-, 6eTa-, ramMmma-u3nydeHus. BiusHue

PaaAuOaKTUBHOCTHU HA JKUBBIC OPraHU3MBbI

OTKpbITHE  OPOTOHAa U HEUTpOHA.
Hyxionnas monens sapa Ieiizenbepra —
Wpanenko. 3apsan sinpa. MaccoBoe yucio

sapa. M3oTonsl

Anbda-pacnan. ONEKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacmas. lNamma-
U3JTyYEHHUE. 3aKOH  paJuMOaKTUBHOIO
pacnaja

OHepruss CBsS3U  HYKIOHOB B  siIpe.

SAnepubie cunbl. Jledekt Macchl sapa

Snepubie peakuuu. JleneHue U CHHTE3
s1ep

SAnepusiit peakrop. TepmosinepHbIT
cuHre3. [IpoGneMbl UM  NEPCHEKTUBBI
SIEPHOM  DHEPIreTUKU. DKOJIOTMUYECKHE

ACIICKTHI smepﬁoﬁ OHCPICTUKHU

DJIeMEeHTapHbIe YJACTHIILL. OTKpBITHE
IO3UTPOHA. DyHIaMEeHTaIbHbIE
B3aUMOAEHCTBUS

TexHuueckue  yCTpOWCTBA:  JIO3UMETP,
KamMepa BuibCoHa, SAEpHBIM peakTop,
aTomHas 6bom0Oa

[Ipaktuueckue pabotel. VccnenoBanue
TPEKOB YacTHUIL (o TOTOBBIM

¢dororpadusam)

SJIEMEHTBI ACTPOOU3UKU

Bun 3Bé3gnoro neba. Co3Be3ams, sipkue

3Bé3I[BI, NJIaHCThI, X BUAUMOC IBUXKCHHUC

Comgeynas cucreMa. llIaHeTsl 3eMHOU



8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

T'pYIIIBI. IInaHETHI-THTAHTHI n nux
CIIYTHUKH, KAPJIHUKOBBIC IIIAHCTHI. Mainie

testa CoMHEYHON CUCTEMEI

Comane, ¢orochepa u  armocdepa.

ConHeuyHas akTUBHOCTD
Ncrouynuk sneprun CostHua U 3B€371

3BE31bI, WX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PAJMyC, TEMIIEpaTypa,
HX B3aMOCBSI3b. uarpamma
«CTICKTPAIIGHBI  KJIACC —  CBETHMOCTHY.
3Bé3npI I7ABHOM  MOCIEAOBATENHHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY» JIS

3BE3 ] IJIaBHOU IIOCJICJ0BATCIIBHOCTHU

#HH##Par##H#BHyTpeHHee CTpoeHHE  3BE3L.
CoBpemeHHbIE IIPEJCTABIICHUS 0
npoucxoxkaeHnd u sBomouuu ConHua u

3BE31. DTanbl )KU3HU 3BE3T

Mneunsii  Ilyte — Hama [anaktuka.
CnupanbHas CTPYKTypa lNanaktukwu,
pacupeneiieHne 3BE31, ra3a MW IBUIM.
[lonoxxenne u paBuwxenne ConHoa B
lanaktuke. Ilmockas wu  cdepuueckas

noacucTeMsl [ alakTUKU

Tuner ramaktuk. PaguorajakThku U

KBa3apbl. YEpHBIE ABIPHI B Apax rajJakTUK

Bcenennas.  Pacmmpenue — BceeneHHOM.
3akon XaO6ma. Pas30Oeranue rajgakTHK.
Bospact u pamuyc Bcenennout, teopus
bonpmoro B3peBa. Mogens «ropsueit
Bcenennoi». PennkroBoe nsnyueHue

MacmrabHass ~ cTpykTypa  BceneHHoil.
Meraranaktuka. Hepeménnasie mpoOieMsl

ACTPOHOMUH



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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