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IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TPEOOBAHMI K pe3ysbTaram
OCBOCHHSI OCHOBHOUM 00pa3oBaTeNbHON Mporpammsbl, mnpeactaBieHHbx B OI'OC
COO, a Takxke c¢ yu€rom denepanbHOll paboueil MporpaMMbl BOCIHMTAHHS U
KOHLEMIUU TpernojiaBanust yuyeoHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yrommux OCHOBHBIE
o0pa3oBaTeIbHbIE TPOTPAMMBI.

Copepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMupoBaHHe
€CTEeCTBEHHO-HAYYHOW KapTUHBI Mupa oOydaromuxcs 10-11 kmaccoB mpu
oOyyeHuu ux ¢u3uKke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/CSATEILHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim OPI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OOy4eHHMsI, a TaKKe YUYHUTHIBAET HEOOXOJUMOCTh PpEeaTU3alNU MEXKIPEIMETHBIX
CBs3€l (PM3MKM C €CTEeCTBEHHO-HAyYHBIMU Y4Y€OHBIMH MpeameTramMu. B Hel
OTIPEENSIIOTCS OCHOBHBIE LIETU M3Yy4YEeHHsS] (PU3MKU HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus, TIAHUPYEMbIC PE3yJbTaThl OCBOCHHS Kypca (PU3WKHU: TUYHOCTHEIE,
MeTaInpeIMEeTHBIC, IPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no u3suke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca (pu3uku 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
KayecTBe y4eOHOro MmpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpy:karomiem mupe. LIkoabHBIN Kypc PU3NKU — cucTeMooOpa3yromui
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SIBICHWH, H3y4aeMbIX XUMHUCH, OHMOJIOTHEH,
dbusnueckoit reorpadueld U actpoHoMmuein. Hcmomb3oBaHWEe W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeseNsieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe DSHEPreTHKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, TOJIYYEHHUS] HOBBIX MATEpHAIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
W3yuyenue Qu3NKM BHOCHT OCHOBHOW BKJIAJL B (POpPMUpOBAHME €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 PA WIEH, KOTOpPhlE MOXKHO pacCcMaTpUBaTh KaK MPUHIUIBLI €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 cooTBeTCTBUM C HEW MaTepuan Kypca (HU3HKU
00benMHEH BOKpPYr ¢u3ndeckux Teopuil. Bemymum B Kypce sBiseTcs
dbopMupoBaHrEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEIIECTBE H
noJie.

Hoes eymanumapuzayuu. EE€ peanuzanms mTpeArnosiaraeT HCIOJIb30BaHUE
TYMAHUTAPHOTIO MOTEHIMaIa (PU3NYECKOM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢uzukun ¢ pa3BuTHeM oOOIIecTBa, a TakKke C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTHUYECKUMU MPOOIeMaMH.

Hoess  npuxnaowoii  nanpasiennocmu. Kypc dusuku  mpemmosiaraer
3HAKOMCTBO C HIMPOKUM KPYIOM TEXHUYECKHX U TEXHOJIOTHYECKUX MPHIOKEHUN
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 MPUPOIONOJIB30BAHUS U IKOJIOIMYECKOM 0€30MacHOCTH.

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 MPEJACTaBICHUSAX O MPUPOJE, TpaHMIAX
MPUMEHUMOCTH TEOpHH, JJisi OMNHCAHUS ECTECTBEHHO-HAYUHBIX SIBJICHUN U
MIPOIIECCOR).

CuUCTeMHO-ACSITENBbHOCTHBIN TOJIX0/T B Kypce (U3UKU pealu3yeTcs Mpexe
BCEro 3a CUET OpPraHu3allid SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXcsl.
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. BriieneHne B yka3aHHOM IepedyHe J1abopaTopHBIX padoT,
IPOBOJUMBIX JUJII KOHTPOJS U  OILIEHKH, OCYIIECTBIAETCS Yy4aCTHUKaAMU
o0pa3oBaTeIbHOTO TMpOoIecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus Kabunera ¢usuku. Ilpm 53TOoM oOecreunBaercs OBJIAJACHHE
OoOy4YarolmMUMHUCs YMEHHUSIMU TPOBOAUTh KOCBEHHBIE W3MEPEHUs, HCCIEIOBAHUS
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 MOJIEIIbIO, TTO3BOJISIFOIINE TPUMEHSTh U3yUEHHBIE 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 IS CUTyalld TMPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CreueHnI0 ydeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKH HA YPOBHE CPEAHErO OOIIEro 00pa3oBaHus JOJDKEH U3y4aThCs B YCIOBUSIX
IpeIMETHOr0 KaOWHeTa (PM3MKM WIA B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYyYHOro Iukia. B kaOunere (u3uku AOMKHO OBITH
HEeoOXoMMoOe J1labopaTopHOe OO0OpYAOBAHME /I BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKEe YUYEHUUYECKUX MPAKTUYECKUX paboT U JEeMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHcTpaniuoHHOE  00Opy/ioBaHue (GopMUpYETCS B COOTBETCTBUU C
OPUHITUIIOM MUHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIYEBbIX JAEMOHCTpalui s
UCCJICIOBAHMUSI  M3y4YaeMbIX  SBJICHUHA M  MPOIECCOB, OMIUPHYCCKUX 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 OOydalomuxcsi. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJHKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEpPUTEIBHBIX CUCTEM B BHJIE ITM(POBBIX JabopaTopuid.

OCHOBHBIMHM HENIAMH U3y4eHUs] PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

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
MCCIIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

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 npeacTaBICHUN O poiu (PUUKH JJIsT PA3BUTHUS JIPYTUX
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
oObsiCHeHUS (PU3MYECKUX SBJICHUNW B TPUPOAEC U IS TNPUHATUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

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

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIIUIOB JIEUCTBUSI TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHalW3a U HMHTEpHpeTalnud HH(OopMaluu,
OTIPEJICIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHME YCJIOBMM NJIsl 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 HEJIEIIO).

[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.

MoaenupoBanue (pu3nYecKuX SBICHUW M mporieccoB. HayuHble THIIOTE3BI.
®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 H3MEPUTENbHBIE MPUOOPHL, KOMIIBIOTEPHbIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

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

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

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABWkeHHue. [ paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHMS, MNYTH W NEPEMEIICHUSA
MaTepuaJIbHON TOYKU 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 H TMPAKTUUECKOE TPHUMEHEHHE: CIIUJIOMETD,
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, n1abopamopmusie pabomol

N3ydyeHrne HEpaBHOMEPHOTO JBHKEHHUS C LIEJBIO ONPENEIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIECHHUS MEXAY NYTAMH, IPOUJACHHBIMU TEJIOM 32
MOCJIEI0BATEIbHBIE pPAaBHBIE MPOMEXKYTKHM BpPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

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. Bropout 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. Bunbl Tpenust (okosi, ckoiabxkeHus, kauenus). 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.

MOMEHT cuIbl OTHOCHUTENBHO OCH BpameHus. llnedo cunel. 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 AehOopMaIiu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3yueHne nBuxeHus OpycKa Mo HaKJIOHHOM IIOCKOCTH.



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€pUaIbHBIX TOYEK.
NMnynbCc cuiibl U1 U3MEHEHHE HMITYJIbCa TeJld. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabota cuibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepualibHOW TOYKH. TeopeMa 00 HU3MEHEHHUH
KUHETUYECKOU SHEPTUU.

[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.

[lepexoa mMOTeHIIMATBEHOM YHEPTUU B KHHETUYECKYIO i 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yyenue abCOMIOTHO HEYNMPYTOro yaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBA3u pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHUYECKON SHEpPIruu
TeJIa Ha IIPUMEpE PACTSHKEHUsI PE3UHOBOIO JKI'yTa.

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

TermoBoe paBHoBecue. Temmneparypa 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'azoBbeie 3akoHbl. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lamprona. M30mponeccsl B HACaIbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM
BeniecTBa. ['paduueckoe mnpencTaBieHne 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 criocoObl €€ n3mMeHeHus. KonnuectBo temnorsl U padota. BHyTpeHHss
SHEPrusi  OJAHOATOMHOTO  HWJEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIUS, U3Iy4YeHHUE. Y IeTbHAsl TEIUIOEMKOCTh BELIECTBA.
KonudecTBo TEmIoThl IpH TeIIonepeaaye.

[Tonstue 00 anuabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[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 3HEpruv B TEIJIOBbIX MamuHax. KoadduiuueHt mnose3Horo
nericTBusl TerutoBord MammHbl. [lukin KapHo m ero xosdduiueHT mosie3Horo
JENUCTBUA. DKOJIOTHYECKHUE MPOOJIEMBI TETUIOPHEPTETUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPHUMEHEHHUE: JBUIaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

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

M3MeHeHne BHYTPEHHEN SHEPIUH (TEMIIEpaTyphl) TeNa NpH 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. Aepecamnsvie cocmoanusa eeuyecmea. Dazoevie nepexoont

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

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPONHS 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 MOIYUYECHHS] COBPEMEHHBIX MaTepHaliOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HAaChIIIEHHBIX MapOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

CriocoObl U3MEpPEHUS BIAKHOCTH.

HaOnroienrie HarpeBaHus U IUIaBJICHUS] KPUCTAILNIMYECKOTO BEILIECTBA.

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  dnekTpuueckoro mojs.  [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. KonaeHncaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

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

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICHCTBUS JIEKTPOMETPA.

B3aumonaencTBre Ha3JIEKTPU30BAHHBIX TEII.

DIIEKTPUUYECKOE TTOJIE 3aPSIKEHHBIX TEIL.

[IpoBOAHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTpOCTaTHYECKas 3alUTa.

JIMPAEKTPUKH B AJIEKTPOCTATUYECKOM 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.

DJIeKTPOJIBIXKYINIAasi CHJIa M BHYTPEHHEE COINPOTUBICHUE HCTOYHHMKA TOKA.
3axoH Oma 111 OHOM (3aMKHYTOM) 3JIeKTpuyeckoi nenu. KopoTtkoe 3aMmbIKaHue.

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

DNeKTpUYECKUid TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOTHUKHY. CoOcTBeHHas u npuMecHas MIPOBOIUMOCTh
noynpoBoHUKOB. CBoicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPUOOPHL.

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



DnekTpuueckuii TOK B Ta3zaxX. CamMOCTOSATENbHBIH M HECaAaMOCTOATEIbHBIN
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 TUO/, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HaIMpsHDKEHUS.

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

CMenaHHoe COeIMHEHUE TPOBOHUKOB.

[IpsiMoe wW3MepeHHe dIEKTPOIABIXKYIIEH 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 ¢usuku 6a30Boro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C
YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTE€MAaTHKH,
000U, XUMHH, Teorpadru U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamusi, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIM (HakT, TUmnores3a, (u3nyeckas BEIMYMHA, 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 TPUTOHOMETPHUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJIMHAT, CJI0KECHUE BEKTOPOB.

buonoeus: mexannueckoe NBWKEHHE B KHBOUW mpupoze, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHW3MOB (BHBI TEIIONEPEayH, TEIUIOBOE PAaBHOBECHE),
AIIEKTPUUYECKUE SIBJICHUSI B KUBOU MPUPOJIE.

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 BO3/1yXa, BETPbI, 0apOMETP, 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, OBITOBOM XOJOIUIBHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
MOJIy4YEeHUs] COBPEMEHHBIX MATEpHUaJIOB, B TOM YKCJIE HaHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJIEHHE 3JIEKTPOIpPUOOpPOB,
KCEpOKC, CTPYUHBI IPUHTED, AJIEKTPOHArpeBaTEIbHbIE puOOpHI,
AIIEKTPOOCBETUTEIBHBIEC TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Pa3znen 4. DiaekTpoauHaMHUKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[loctostHHBIE ~ MarHUTHL.  B3auMMOJENCTBUE  IOCTOSAHHBIX  MAarHWTOB.
MarnutHoe mnone. Bekrop marHuTHOM wuHAYKUMH. [IpuHOMO cynepno3uuuu
MAarHuTHBIX noJyied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHA JUHUNA MAarHUTHOM
MHIYKIWH MOJISI TOCTOSIHHBIX MarHUTOB.

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

Cuna Amnepa, €€ MOJIyJIb U HallpaBJICHHUE.

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

SIBiieHMEe 2JNEKTPOMArHUTHOW MHAYKOMU. [IOTOK BekTOpa MAarHUTHOMU
MHIYKUUAHW. OJIEKTPOABIKYIAS CWIAa HWHAYKUUHW. 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

OnbIT 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 MHAYKIUU OT CKOPOCTH HU3MEHEHUS
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 3JICKTPOMAarHUTHON MHIYKIIHH.

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. MareMaTU4ecKuii MasTHUK. Y PABHEHHE T'apMOHMYECKHX
kosebanwmii. [IpeBparenne sHepruu Npyu rapMOHUYECKUX KOJICOAHMSIX.

KonebatenbHpiii koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUS B
UJCAIbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHUYEeCKUMHU U
ANEKTPOMarHuTHEIMU KoneOanusimu. ®dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIEOATEIIbHOM KOHTYDE.

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

[lepemennsblii TOK. CHHYCOMJAQIBbHBIM 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 JIEKTPOIHEPTUH 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
AJIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHaHc mnpu MOCIENOBATEIbHOM COCAMHEHUU PpE3UCTOpa, KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Monens TUHUM 3JIEKTpONEpeiayu.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

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

HccnenoBanre MEepeMEHHOTO TOKa B LENM W3  TOCJIEI0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE GOJIHbL

MexaHnueckue BOJHBIL, ycioBUs pacnpoctpanenus. llepuon. CkopocTb
pacmpocTpaHeHuss W JyIiMHAa BoJIHBL. [lomepeuHble U MOPOJOJIBHBIE BOJHBI.
HNuTeppepeHius u nuppakuus MEXaHUIECKUX BOJIH.

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

DNEeKTPOMATrHUTHBIE BOJHBI. Y CIOBUSL U3TYyUYEHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenranus BektopoB E, B, V B snexkrpomarautHoit BosnHe. CBoiicTBa
AJICKTPOMArHUTHBIX BOJIH: OTPaKECHHE, MPEIOMIICHUE, MoJsapu3anus, Audpakius,
untepdepeniusi. CKOpocTh 3MEKTPOMATHUTHBIX BOJIH.

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

[IpuHUMTBI pagUOCBA3U U TEAEBUICHUS. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBas AMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeNIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U paCIPOCTPAHEHUE MOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobmromeecs Te€10 Kak MCTOYHHK 3BYKa.

HaOmnroienrie oTpakeHust 1 IpesIoMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronienre cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJON H
4aCTOTOHN KOJIeOaHMiA.



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

Tema 3. Onmuxka

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

Otpaxenue cBeTa. 3aKOHBI oTpakeHusi cera. [locTpoeHune nzoOpaxeHuil 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.

Hubpakuus cBera. JudpakuuonHas pemiéTka. YCIoBUE HaOMIOACHUS
INIABHBIX ~MAaKCUMYMOB TP MaJA€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHHuuecKkue YCTpONCTBA M MPAKTHUYECKOE NPHUMEHEHHME: OYKH, JIyIa,
doToamnmapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, 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, 1abopamopusie pabomol



N3mepenne rnokaszartess npeIOMIIEHHS CTEKIIA.
HccnenoBanne CBOMCTB U300paKCHHM B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH

I'paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTysatsel
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 MaccChl € SHEPrUEN U UMITYJILCOM PEISATUBUCTCKOW YaCTULIBI. DHEPIruUs
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.

JlaBnenue ceera. OnpiTel I1. 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.

CBeToanon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO 0 -4acTHIL.
[ImanerapHas Mmogmenbs aroma. lloctynater bopa. W3nydyenue u morsjomieHue
(GOTOHOB TMpU TEpPexoJie aToMa ¢ OJIHOTO YpPOBHS JHEPruu Ha Jpyrou. Bujbl
cnekTpoB. CIEKTp ypOBHEN SHEPIUU aTOMa BOAOPOJA.

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.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HaGmroienne mmHe9aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3BIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma mo  ompeneneHuro  cocraBa
paanoakTuBHOTO uU3iydeHus. CBoiictBa anbda-, Oera-, ramMmma-u3IydeHHUs.
BinsiHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

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

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepHbie cuibl. JledexTt maccel sapa.

Snepusble peakuuu. /lenenue 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 U3NYECKON 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]] TJIABHOM IOCJIENOBATEIBbHOCTH. 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. PaguoranakTuku u kBa3zapbl. YEpHBIE IBIPBI B sApax
TaJaKTHK.

Bcenennas. Pacmupenune Beenennoit. 3akon Xa66sa. Pazoeranue ramakTuk.
Teopus bonpiioro B3peiBa. PemukTOBOE M3IyUYEeHHUE.

Macmrabnas crpyktypa Beenennoil. Metaranaktuka.

Hepeménnbie npo0iemMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

Habmronenuss HeBOOPYKEHHBIM TJ1a30M C UCHOJIb30BAaHUEM KOMIBbIOTEPHBIX
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

Ponp ¢u3uku u acTpOHOMHHM B SKOHOMHUYECKOW, TEXHOJOTHYECKOM,
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 00ILEM Psiy 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,
OunoJ0THN, XUMHH, Teorpadru U TEXHOJIOTHH.

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 MOJIEKYJl, KPUCTAJUINYECKasl CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMUS KPHUCTAJUIMYECKOM PpEHIETKH, CHEKTPaJbHBIN
aHaJIN3.



l'eocpagpua: marHuTHblE TOJKOCA 3€MJIM, 3aJ€KM MAarHUTHBIX PYI,
(doTochEMKA 36MHOM MTOBEPXHOCTH, MPEJCKA3AHNE 3EMIIETPSCEHUH.

Texnonoecua: JMHUM DIIEKTPONEPENAY, TEHEpPATOp IMEPEMEHHOIO TOKa,
DIIEKTPOABUTATENb, WHAYKLUMOHHAsA II€Yb, panap, PaJUONpPUEMHHK, TEJIEBU3O0P,
antenHa, tenedon, CBU-meuyb, MpOEKIMOHHBIM amnmapaT, BOJIOKOHHAs OMNTHKA,
coJiHeYHas 6arapes.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA INPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHUA

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

JINYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE pe3yJbTAaThl OCBOCHUSI yUeOHOTro npeamMera «Du3nKka» T0KHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOy4YaroOlUXCs PYKOBOJCTBOBATHCS
chOpMUPOBAHHOKW BHYTPECHHEH TMO3UIIMECH JHWYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMbITAa U OMNbITA JEITEILHOCTH B MPOLIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUHN
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTD TPAXKIAHCKOW MO3UIIMH 00YUaIOIIETrocs KaKk aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPAJULIHUOHHBIX  OOIIECYETOBEYECKUX T'YMAaHUCTUUECKUX U
JIEMOKPAaTHYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEpPECAX T'PaXIAHCKOIrO
oO11ecTBa, y4acTBOBaTh B CAaMOYIIPABIICHUH B 00pa30BaTeIbHON OpPraHU3aIINH;

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

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU 1€ TEHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

chOpMHUPOBAHHOCTh POCCHICKOU Ipa)XJaHCKOU VUJICHTUYHOCTH,
MaTpUOTU3MA,;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHHUS;

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

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
puUCyIero (Gu3ndeckoi HayKe;



5) TPy10BOT0 BOCTIMTAHUSI:

UHTEpPEC K pa3InyHbIM cepaM NpodecCHOHAIBHON AESTENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD
Oyayuieit npodeccuu u peaan30BbIBATh COOCTBEHHBIC KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrNYecKOro BOCTIMTAHUS

c(OpMHUPOBAHHOCTh 3KOJOTUYECKONW KYJNbTYphl, OCO3HAHHE TJI00AIBHOIO
XapakKTepa 3KOJOTMYECKHUX MPoOiIeMm;

IJTAHUPOBAHUE U OCYIIECTBJIICHUE JECUCTBUN B OKPYKAIOIIEH CpeJie HA OCHOBE
3HaHMA LEJIed YCTOMYMBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHre OIbITa JEATEIBHOCTH SKOJIOTUYECKOM HaIPAaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTH B IPOLECCE
u3ydeHus:  (QU3UKM ~ OCYLIECTBJISATH  NPOEKTHYH) M HCCIEAOBATENIbCKYIO
NEATEIIbHOCTh MHANBUIYAJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHBbIE yYeOHbIe 1eHCTBUS
ba3oBble JJornyeckue 1ecTBUA:
CaMOCTOSITETbHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpooOsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LENN ACATEIBHOCTH, 3aJaBaTh MAPAMETPbl U KPUTEPUU HX
JIOCTHKECHUS,
BBISBIISATH  3aKOHOMEPHOCTM W TPOTHUBOPEUMSI B  pacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBbl C YYETOM aHAIN3a HUMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
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.
Ba3oBble ncciaenoBaresibCKue 1eiicTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIFOYEBBIMU MOHATHUSMH M METOAAMHU
buznyecKkoil HayKu;



BJIa/IETh HaBbIKaMH y4eOHO-HMCCIIEI0BATENbCKOW U MPOEKTHON JESTebHOCTH
B 00yiacT (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IMOUCKY
METOJIOB peuleHusl 3ajay (U3UUYECKOTO COJAEpkKaHUS, MPUMEHEHUIO Pa3IMYHBIX
METO/I0B [T03HAHMS;

BJIAJECTh BHJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIIPEeTalliY, MPeoOpa30oBaHUI0 U MPUMEHEHHIO B Pa3jIMYHbIX Y4eOHBIX
CUTYaIHUsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

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

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJE pEIICHUs 3aJaydl  pe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

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

JTaBaTh OIICHKY HOBBIM CUTYAIUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

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, JIOMTyCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMU MOJYy4YE€HUS HH(pOpManuu (U3HUECKOr0o COAEpPKaHUS 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,
TUTUEHBI, pPEecypcocOepeXeHHsl, TPABOBBIX W  ATUYECKUX HOPM, HOPM
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.

KoMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIe YUueOHbIe 1eliCTBUA:
OCYILECTBIAThH O0IIEHNE Ha YpOKaX (PM3UKHU U BO BHEYPOUHO JI€ATENbHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CUTyallud W CMsT4ath
KOH(DIIUKTHI;



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

IIOHUMATh U MUCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON U WHIAWBUIYUIBHOU
paboThI;

BEIOWPATh TEMATHKy M METOJBI COBMECTHBIX MEUCTBHA C Y4ETOM OOIMUX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T'0 YJICHA KOJUIEKTUBA;

IIPUHUMATh LE€JIM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTMKEHHUIO: COCTABIATH IUIAH JCHUCTBUM,
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, OLEHUBATh HJAEU C TMO3UIMUH 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 IPAKTUYECKONW paboThl ¢ y4ETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTEHU;

JTaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacIMpsATh paMKH Y4EOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHUN;

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

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 JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB LIEJISIM;

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

UCIOJIb30BaTh MPUEMBI peIeKCUU IS OLIEHKU CUTYallluH, BbIOOpa BEPHOTO
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 APYTMX I[pU aHaIU3€ 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, Mpenoaaralonun
c(hOpMUPOBAHHOCTb:

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

CaMOpETYJIMPOBAaHMS, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
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, WHUIHMATUBHOCTb, YMEHHUE JEHCTBOBATh MCXOJs U3 CBOUX
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 JIOJIbMU, 3a00TUTHCS, POSIBIIATH UHTEPEC U pa3pemiaTh KOHMOIUKTHI.

HPEJIMETHBIE PE3YJIBTATHBI

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

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU 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 CHCTeMa OTCUéTa, aOCOMIOTHO 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 MEXAHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUM CTPOCHUSI BEUIECTBA U



IEKTPOJUHAMUKHM:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  NPSIMOJIMHEHHOE
JBWKEHHE, CBOOOJHOE TMaJeHUE TeJl, ABW)KEHHE 110 OKPYXKHOCTH, HHEpLus,
B3auMoJielicTBre Tel, Tuddy3us, OpOyYHOBCKOE JBHXEHUE, CTPOCHUE >KUIAKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJ IPU HAIPEBAHHUHM (OXJIAXKIEHUH ), TEILIOBOE
paBHOBECHE, UCIApPEHHUE, KOHJEHCALMs, IUIABJIEHUE, KPUCTAUIM3alus, KUIICHUE,
BJIQXKHOCTH BO3/yXa, [TOBBIIICHHE JIABJIICHHS Ta3a [IPU €ro HAarpeBaHWU B 3aKPBITOM
cocyzle, CBSI3b MEXIy [apaMeTpaMd COCTOSHHS Ta3a B  H30Ipoleccax,
AIIEKTpU3ALUS TN, B3aUMOACHCTBUE 3aps/I0B;

OMHCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Yys (PU3MUECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTb, INEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMIIYJbC TeNla, KHHETUYECKasl dHEprus, NOTEHUUANbHAs SHEPrus, MeXaHudyeckas
paboTta, MexaHMUYecKas MOIIHOCTb, IpPH OMNHCAHWU THPABUIBHO TPAKTOBATH
(Gu3HUEeCKUIl CMBICT MCHOJb3YEMbIX BEJIMYMH, UX OOO3HAUYEHHS] M €IUHULIBI,
HaXOJUTh (POPMYJIbl, CBS3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEJIMYUHY C APYTUMHU
BEJIMYMHAMU;

OINKCHIBaTh M3YUYCHHBIC TEIUIOBBIE CBOICTBA T€JI M TEIUIOBBIE SBIICHUS,
UCTIONIb3Yysl (PU3MYECKUE BEJIMYUHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KHMHETHYECKasi SHEPIHUsl XaOTHYECKOTO0 JBUYKEHUS MOJIEKYJ, CpEJHEKBaJApaTUuIHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSs 3HEprusi, padbora rasa,
KOA(pGUIUMEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTelss; IpU OINHUCAHUU
IOPaBWIBHO TPAKTOBAaTh (U3UYECKUH CMBICI MCHOJb3YEMBIX BEIMYMH, WX
00O3HAaYeHUsT W EAMHMIIBL, HaXOAuTh (GOPMYJbl, CBA3BIBAIOLIME JAHHYIO
(U3HYECKYIO BEIUYHUHY C IPYTHUMH BEJIMUYMHAM;

OIKMCHIBATH U3yUYEHHBIE AIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKHE
SBJIEHUS (IIPOLIECCHI), UCTIOIB3Ysl (PU3NUYECKUE BEIUUYMHBL: DJIEKTPUUECKUN 3apsil,
IEKTPUUYECKOE T10JI€, HANPSKEHHOCTD IOJISA, MOTEHIMAN, PA3HOCTh ITOTEHIMAJIOB;
Opy ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICI HCIOJIb3yEMBbIX
BEJIMYMH, MX OOO3HAYEHHUS M E€JIMHHUILIBI; YKa3blBaTh (POPMYJIbI, CBA3BIBAIOLINE
JaHHYI0 (PU3MYECKYIO BETUUNUHY C IPYTMMH BETUYHMHAMU;

aHaJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBJICHUS, UCHONB3YS (U3NUYECKUE
3aKOHBI M MPUHIUIIBL: 3aKOH BceMupHoro tarotenus, |, 1l u Il 3akonsr HetoToHa,
3aKOH COXpAHEHUsl MEXaHWYECKOW DSHEpPruM, 3aKOH COXPAHEHUs MMIIYJIbCa,
OPUHIUI CYNEPHO3ULIHMH CHJI, MPUHUMUIT PaBHONPABUS HHEPLUHUATIbHBIX CHUCTEM
OTCYETA, MOJEKYISIPHO-KMHETHUECKYI0 TEOPHI0 CTPOEHHS BEILECTBA, I'a30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOM 3HEPIUMH TEIUIOBOTO JABUKEHUS MOJIEKYII C
abCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHMUS
AIIEKTPUUYECKOr0 3apsiaa, 3akoH KylioHa, mpu 53TOM pasinyaTh CJIOBECHYIO
(GbOopMyIUPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUsS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC TPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyarh yCJIOBHsS UX O€30MAaCHOTO MCIIOJIb30BAaHUS B
TIOBCETHEBHOM KU3HU;

BBITIOJTHATDh JKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYCCKUX SBJICHUA U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHU, MPU ITOM
dbopmyimpoBarh TpobiieMy/3aady H THNOTE3y Yy4eOHOro JKCIICPUMEHTA,
coOupaTh YCTaHOBKY W3 MpPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyJIMpPOBATH BHIBOJIHI;

OCYIICCTBIIATH MPSAMBIC M KOCBEHHBIC U3MEPCHUs (PU3NUSCKUX BEIMYUH, TIPH
TOM BBIOMPATh ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HMCIOJb30BaTh H3BECTHHIC
METO/Ibl 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, AETaTh BEIBOBI IO pPe3yIbTaTaM UCCIICIOBaHMUS;

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

pemarh pacu€THbIE 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJIEIbIO,
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 (PU3HMUECKOU 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
WH(OPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIIU
U TIPE/ICTaBIICHUS YYECOHOW W HAYYHO-TIOMYJIIPHON MH(POPMAIINU, TTOTYYECHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJydaeMyt0 HHPOpMAITHIO;

MIPUBOJNUTH MPUMEPHI BKIIaJa POCCHICKUX U 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
YCTPOUCTBAMH, JJISI COXPAHEHUS 3JI0POBbSI U COOIIOJICHUSI HOPM SKOJOTMYECKOTO
MOBEACHNUS B OKPYKAIOILIEH CpeJIE;



paboTath B TpyIIE C BBHINOJHEHWEM pPa3IUYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYMIbl, PAMOHAIBHO pacHpelessTh OO0sI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJI€KBaTHO OLIEHUBATh
BKJIaJ] K&KJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PaCCMaTPUBAEMOMN MPOOIEMBI.

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

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU 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, TOUEYHbII UCTOUYHHUK CBETA, SiAEpHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIO sipa MpH PElIeHUH (PU3NYECKUX
3az1adg;

pacro3HaBath (pU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHU U KBAaHTOBOU (DM3HKU: IJIEKTPUUYECKAS] TPOBOIUMOCTD,
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 PACIPOCTPAHEHHE CBETA, OTPAKEHHE, IPEIOMIICHUE,
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:
DIEKTPUYECKUIN 3apsij, CHJIA TOKA, DJIEKTPUYECKOE HANPSHKEHUE, DJICKTPUYECKOE
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, 3apsii U CHUjla TOKa B IpOIECCe
FapMOHUYECKHX JJIEKTPOMATHUTHBIX KoJieOaHuM, (POKYCHOE pacCTOSHUE U
ONTHYECKAs] CUJIAa JIMH3BI, MPU OMHCAHWHM TMPABUIBLHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YEMBIX BEIWYMH, HMX OOO3HA4YCHHS M CAUHUIIBI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIOUIME JaHHYIO (U3UYECKYI0 BEIUYHHY C JAPYTUMH
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, NPU ONUCAHWUU MPABUIBLHO TPAKTOBATh (DU3MUYECKUH CMBICI
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, UCIOJIB3Ys (PU3NUECKHE
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 MPEJIOMJICHUSI CBETa, ypaBHeHHe DiHIITEHHa a1 pororddekra,
3aKOH COXpaHEHWsS HHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHs] MAacCOBOTO 4YMCIia, MocTynatel bopa,
3aKOH PaJMOaKTHUBHOIO pacmajia, Py dTOM pa3indaTh CIOBECHYIO (DOPMYIUPOBKY
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 M3 MPEIJI0KEHHOTO O0OpYyJIOBaHUs, MPOBOJAUTH 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 (DU3WYECKUX BEJIUYUH C HCIOJIb30BAaHUEM
NPSMBIX HM3MEPEHWI: MPU OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (HUKCHpPOBAThH
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHJE TAOIUI U
rpaduKoB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMS;

coOJro1aTh MpaBmiia 0€30MacHOrO TpyJa MPU MPOBEJACHUU UCCIEIOBAHUM B
paMKax Yy4deOHOTro »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 aHAJIN3a YCIOBUS 3aJlaun
BEIOWpPATh (PU3UYECKYIO MOJCIb, BBIACIITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,



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

pemaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTHYECKU HENPOTUBOPEUUBYIO
LIENIOYKY PACCYKICHMM C ONOpOM Ha WM3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznyecKue sIBJICHNUS,

UCIIOJb30BaTh  MpPU  pEIIEHUH  ydyeOHBIX  3aJad  COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPECTaBIICHUs YYEOHOU M HAy4YHO-TIOMYJIIPHON MH(POPMALINU, MOTYYEHHOU 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;

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

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€e30MacHOCTH MpU OOpallIEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISl COXPAHEHHUS 30POBbA M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEJCHNUS B OKPYKAIOILIEH CpeJIE;

paboTaTh B TIpyHIe ¢ BBIIOJHEHHEM pAa3JIMYHBIX COLHUAIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpyHIbl, PalMOHAIBHO PpACHpPENeNsITh OOS3aHHOCTU U
IJIAHUPOBAThH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYallMSX, aJ€KBAaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHHE paCCMaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Konn4yectBo 4yacos
HanmeHnoBaHue pa3/ie/ioB U TeM

Ne ni/m Konrpoabnubsie IIpakTHyeckue
NPOorpaMMbl Bcero
padoTbl padoThI
Pazgen 1. PU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA
1.1 ®u3nKa 1 METOJIbl HAYYHOT'O TO3HAHUS 2
Htoro no pazneny 2
Paznean 2. MEXAHUKA
2.1 Kunemartuka )
2.2 Junamuka 7
2.3 3aKOHbBI COXPaHEHUSI B MEXAHUKE 6 1 1
Utoro mo pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHIECKOM 9 1
TEOPHUH
3.2 OCHOBBI TEPMOIMHAMUKH 10 1
33 ArperatHble COCTOSIHUS BELECTBA. 5

@da30BbIE IEPEXOABI

DJIEeKTPOHHBIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

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

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

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

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

Pazgen 4. JIEKTPOJANHAMMUKA
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/7f41bf72

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



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
' UHIYKIHS

Uroro no pazaeny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

Mexanndeckue u SJICKTPOMArHuTHBIC

2.1
Koe0anus
29 MexaHH4YeCKHe U 3JICKTPOMArHUTHBIC
' BOJIHBI
2.3 Orrruka

Uroro no pazgeny

KoanuyecTBO 4acoB

Bcero
padoThbI

11 1

11

10

24

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIENUAIBHON TEOPUH
OTHOCUTEIILHOCTH

3.1
Uroro no pazgeny
Pasznen 4. KBAHTOBASA ®U3UKA

4.1 DJ1eMEHTHI KBAHTOBOU OITTUKHA

4.2 Ctpoenue aToma

4 1

KoHTpoJbHbIe

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Bbu6moreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

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

4.3 ATOMHOE SApO 5

Hroro no pazneny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU
5.1 DeMeHTBl aCTPOHOMUU U aCTPOPHU3UKU 7

Hroro no pasneny 7

Paznea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O06o0maroriee MTOBTOPCHHE 4
Hrtoro no pazneny 4
PesepBHOE Bpems 3

OBILEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

Pu3uka — HayKa O PUPOJE.
Hayunsie MeTO/bI TO3HAHUS
OKPY’KaIOIIETO MUpPa

Pounb u mecTo dusuku B
(GhOopMUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTHUHBI MUDA, B
MPaKTUYECKOU JeATETbHOCTH JIIOIeH
MexaHnudeckoe IBUKEHHE.
OTHOCUTENBHOCTh MEXAHUUECKOTO
newxenus. [lepemenienre, CKOpoCTb,
YCKOpEHHUE

PaBHOMepHOE NpsIMOJIUHEITHOE
JIBUKEHUE

PaBHOyCKOpEHHOE NPSMOIMHENHOE
JIBUJKECHHE

CBobOoHOE TIaficHue. Y CKOpeHue
CBOOOJIHOTO TIAJICHUS
KpuBonuHneliHoe nBUXEHUE.
JBr>keHME MaTepUanbHOM TOUKH I10
OKPY>KHOCTHU

[Tpuniun oTHOCUTENBLHOCTH [ amuies.

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThl

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 MaTEPHUAIIbHBIX TOYEK.
Nmnynbe cunbl. 3aKOH COXpaHEeHUs
UMITyJIbCa. PeakTUBHOE IB)KEHHE

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

IToreHmuanbHas OHEpPIus.

https://m.edsoo.ru/ffOc3be8

Bbub6moreka [JOK
https://m.edsoo.ru/ff0c3be8

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

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

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c3el18

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3f76

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, )KUAKOCTEH
W TBEPJIBIX TEI

Macca monekyn. Konuuectso
BemiectBa. [locTositHHas ABoraapo

TeruoBoe paBHOBecHe. Temneparypa
u e€ usMmepenue. Illkana 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/ffOc4dc2



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-Kinaneipona

3axon JlanpTona. I'a30BbIe 3aKOHBI

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

N3omporiecchl B HCaTBHOM Ta3e U UX
rpaduyeckoe npeIcTaBlICHNIE

BryTpenHss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
crocoOnI €€ n3menenus. KoanuectBo
TEIUIOTHI U paboTta. BHyTpeHH: s
SHEPTUs OJJHOATOMHOI'O UJICATHLHOTO
rasa

Bupael Temionepenaun

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

MPUMCHCHHUC K U30IIpOoLcCccaM

HeobOpatumocTh mporieccoB B

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

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

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bubmuoreka [JOK
https://m.edsoo.ru/ffOc5efc

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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37

38
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40
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44

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
«Monexynsipaas ¢puznka. OCHOBBI
TEPMOIUHAMMKID)

[TapooGpa3oBanue U KOHIEHCAIINS.
Vcnapenue u KUIeHne

AOCOmI0THAs M OTHOCUTEIbHAS
BJIAJKHOCTh BO3/1yxa. HachIleHHbIN
nap

TBépnoe teno. Kpucrannmueckue u
aMopdHbie Tena. AHU3OTPOIIHS
CBOWCTB KpHCTaLIoB. Kuakue
kpuctamuibl. COBpEMEHHbBIE MaTEPHUAIIBI

[TnaBneHre U KPUCTAIUTH3AIINS.
Y aenbHast TEIIOTA TUIABJICHUS.
Cybmumarnus

YpaBHEeHHE TEIIOBOTO OamaHca

OnexTpu3anus Tei. JIEKTPUIECKUN
3apsan. JlBa BUJA SJIEKTPUUECKUX

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/ff0c65f0

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

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

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



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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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/IeHCAaTOpa. DHEPTHs 3apPsHKEHHOTO
KOHJIeHCaTopa

Jlaboparopuas padota "H3mepeHue
AIIEKTPOEMKOCTH KOHeHcaTopa"

[IpuHIMIT AEHCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBAIBLHOTO
arnmnapara, CTpyHHOro npuHTepa.
DJNIeKTpOCTaTUYECKAs 3aIlHUTA.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cébcc

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6df2

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6f00

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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60

61

3azeMiIeHHE AIIEKTPONPUOOPOB

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

ITocnenoBarenbHOE, NapaIEIbHOE,
CMEIIAHHOE COEUHEHHE
MPOBOTHUKOB. 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»

DJIEKTPOHHAs MPOBOJIUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COITPOTHUBJICHUS] METAJIJIOB OT
temrepatypbl. CBEpXIIPOBOIUMOCTh

DJEKTPUUYECKUI TOK B BAKyyMe.
CBoJiCTBa 3JIEKTPOHHBIX ITyUYKOB

[TomynpoBOIHUKH, UX COOCTBEHHAS U

MpUMecHas MPOBOAUMOCTh. CBOMCTBA
p—n-niepexoxa. [lonynpoBoaHUKOBEIE
puOOpbI

05 Bbu6mmoreka [JOK
' https://m.edsoo.ru/ff0c74f0
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838
05 bu6mmoreka [JOK

https://m.edsoo.ru/ff0c7ae0

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
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DJIEKTPUUYECKUH TOK B paCTBOpax U
pacrmiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAS AUCCOLIUALIMS.
DnexTponu3

DIIeKTPUYECKHI TOK B Ta3ax.
CaMoCTOSTEIBbHBIA 1
HECAMOCTOSITEIbHBIN pa3psaa. MoaHus.
IIna3ma

DnekTpuueckue npudopsl U
YCTPOMCTBA M UX MPAKTUICCKOEC
npuMeHeHue. [IpaBuiia TeXHUKH
0e30macHOCTH

O06o0maromuii ypok
«QnektponrHaMukay» / Beepoccuiickas
poBepoyHas pabora

Konrponbnas pabora o Teme
«Inexkrpocratuka. [locTosHHBIN
aNeKTpuuecKuii Tok. Toku B
Pa3IUYIHBIX Cpeax»

PesepBHblii ypok. KonTposbHas
pabota mo Teme "DnexTpoauHamMuKa' /
Bcepoccuiickast mpoBepodHas padboTa
PezepaHblil ypok. OGo0maronuii ypok
no reMaM 10 knacca

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

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

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c84ae

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a

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

bu6mmorekxa [JOK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
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

Bcero

KoHTpoJbHbIe
padoThbI

JlaTa
IIpakTHyeckue
U3y4eHust
padoThI
1
1

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [IOK
https://m.edsoo.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 caMOMHIYKIHUU.
DHeprusi MarHuTHOTO MOJIsl KaTYILIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

TexHuueckue yCTponuCcTBa U UX
IIPUMEHEHHUE: IIOCTOSIHHBIE MAarHUTHI,
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
KojeOaHus. 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/ff0cal50

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

but6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

bubmmoreka [IOK
https://m.edsoo.ru/ffOcad58

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

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
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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
MeXaHHYeCcKHue 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 MPAKTHYECKOE
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/ffOcb9c4

bubnuoreka [JOK
https://m.edsoo.ru/ffOcbb86

bubmmoreka [IOK
https://m.edsoo.ru/ffOcbd34

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
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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. Pagnonokanusa

Kontponbnas padota «Konebanus u
BOJIHBI»

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

OTtpakeHue cBeTa. 3aKOHbI
oTtpaxkeHus ceera. [loctpoeHue
M300paKeHU B IMJIOCKOM 3epKajie

IIpenomiienue ceera. [loaHoe

BHYTpeHHee oTpaxenue. IIpenenbHbii

YTOJI TIOJTHOTO BHYTPEHHETO
OTpaKeHUS

JlaGopatopHas pabota «3mepenue
MoKa3aTessl MPEeIOMIICHUS CTEKIIa

JIunzel. [Toctpoenue nzobpaxeHuii B

but6mmoreka [IOK
https://m.edsoo.ru/ffOcca54

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

bu6nuoreka [IOK
https://m.edsoo.ru/ffOccfe0

but6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

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

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

bubnunoreka [JOK
https://m.edsoo.ru/ffOcd7f6

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 «Habmonenue aucnepcuu
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.
3amenJieHne BpPEMEHH U COKpaIlleHUE
JJIAHBI

DHeprust 1 UMITYJIbC PEISTUBUCTCKON
gacTuipl. CBA3b Macchl ¢ SHEprue u
UMIIYJIbCOM. DHEPrus MOKOs

Kontponbras padota «Onruka.
OCHOBBI cIENUATIBHON TEOpUH
OTHOCHUTEIBLHOCTI

https://m.edsoo.ru/ffOcddle

but6mmoreka [JOK
https://m.edsoo.ru/ffOced22

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

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

but6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42

but6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf6f0



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

OTKpbITHE U HCCIIEN0BAaHUE
dbortoaddekra. OnbiTer A. I'.
CroneroBa

3akoHbl porodddekra. YpaBHeHue
Duinmreitna s Gotodddexra.
«KpacHas rpanuna» porosddexra

JaBaenne ceera. OnbitTel I1. H.
JleGeneBa. XuMuueckoe ACHCTBHE
CBeTa

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

Pemenue 3amau mo reme « IJIEMEHTBI
KBAaHTOBOW OITTUKU

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

[Toctynarter bopa

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfel6

bubnuoreka [JOK
https://m.edsoo.ru/ffOcffc4

bu6nunoreka [IOK
https://m.edsoo.ru/ff0d015e

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

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

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

bubnunoreka [JOK
https://m.edsoo.ru/ff0d0afa

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0afa

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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BBIHYXXKICHHOC U3TY4YCHUC

OTkpbITHE paInOaKTUBHOCTU. OIBITHI

Pesepdopaa no onpeznenenuio cocrasa

PAAOAKTUBHOI'O U3JTYYCHUA

CgoiicTBa anb(da-, 6era-, ramma-
u3nyueHus. Bausaue
PaMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnan.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnazn. I'aMma-u3nyyeHue

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 cucTeMa

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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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 IKOHOMHUUYECKOH,
TEXHOJIOTMYECKOM, COLIMAILHON U
3TUYECKOH cdepax AeaTeIbHOCTH
YyelIoBeKa

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

O606maromuii ypok. Poib



65
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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
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




