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|. [TosicHuTeILHAA 3aNIUCKA

Pabouas nmporpamma mo Gu3uke Ha YPOBEHb CpeAHEro 00Iero oopa3oBaHus Uik 00yJarONIIXCs
10-11-x kmaccoB yrayoaenHoro ypoBHs MOYVY-COIIl Ne 4 paspaboraHa B COOTBETCTBHUHU C
TpeOOBAHUSIMU:

®enepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;
npuka3za Munnpocsemenus Poccuu ot 22.03.2021 Ne 115 «O6 yrBepxknenuu [lopsiika
OpraHM3alii ¥ OCYILECTBICHHUS 00pa30oBaTeNbHON AEATeIbHOCTH [0 OCHOBHBIM
0011e00pa3oBaTeIbHBIM MIPOTrPaMMaM — 00OPa30BATEIbLHBIM TPOTpaMMaM Ha4aIbHOTO
00111er0, OCHOBHOTO OOIIIETO M CPEIHEr0 00IIero 00pa3oBaHUs;
npukaza MunnpocBenienust Poccun ot 18.05.2023 Ne 371 «O6 yTBEpKAEHUU
(dhenepaibHON 00pa30BATEIIBHONM MPOTPAMMBI CPEIHETO OOIIero 00pa3oBaHUsm» (anee
— ®OII COO);

(c usmenenusmu [Ipuka3z Munnpocsemierust Poccuu ot 08.11.2022 Ne 955)

npukaza MunoOpuayku Poccun ot 17.05.2012 Ne 413 «O6  yTBep)ACHHUH
(benepanbHOTO TOCYIAapPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEAHEro OOmIero
obpazoBanus» (nanee — ®I'OC COO)

(c um3menenusamu Ilpuxaz Munnpocsemenus Poccun ot 12.08.2022 Ne 732

«O BHECEHMHM HW3MEHEHMH B (QenepalbHbIl TOCYJapCTBEHHBIN 0Opa3oBaTeIbHBIN
CTaHJIApPT CPETHEro 00Iero oopa3oBaHusl, YTBEPKICHHBIN MpHKa3oM MUHHUCTEpCTBA
obpazoBanus 1 Hayku Poccuiickoit deneparuu ot 17 mast 2012 r. Ne 413);

CIl 2.4.3648-20 «CaHuTapHO-3IHIEMHUOJIOTHYECKIE TpeOOBaHUS K OpraHU3aIHsIM
BOCIIUTaHMsI U O0OYYEHHUs, OTJbIXa M 03/I0POBIICHHS I€TEH U MOJIOJEKU», YTBEPIKICHHbBIX
MMOCTaHOBJICHHEM TJIABHOTO CaHUTAapHOTO Bpada oT 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «I'urneHnuyeckrue HOPMATUBBI M TPeOOBaHUS K OOECIIEUECHUIO
Oe3omacHocT M (Win) OE€3BpeAHOCTH Ui uejoBeKka (PaKTOpPOB cpeibl OOMTAaHUSY,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIABHOIO CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;
yctaom MOY-COII Ne4;

HOJIOXKEHHEM O (pOopMax, MEPUOAUYHOCTH, MOPSAIKE TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U
MPOMEKYTOUHOM aTTecTanuu odydarormxcs B MOY-COI Ned4

y4eOHOro IulaHa OCHOBHOI'O 0OIIero oOpa3oBaHMs, YTBEpXkJIEHHOro mnpukazoM MOVY-
COHI Ne4 ot 31.08.2022 Ne 175 «OO0 yTBepKIeHWHM OCHOBHOM 00pa3oBaTelbHON
pOTrpaMMbl OCHOBHOTO 00IIIeTr0 00pa30BaHUs»;

niporpammsbl Bociutanust MOY-COIIT Ne4

Pabouas nmporpamma yuyebHoro npeamera «Pusnka» A oOydyarolUXcs Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHusi (yriIyOJIGHHBI ypOBEHb) COCTaBlIeHa Ha OCHOBe TpeboBaHUN K
pe3ynbpTaTaM OCBOCHHsI TPOTpaMMbl OCHOBHOTO o0miero obpazoanusi D®I'OC OO0 wu
OPUEHTHpOBaHA Ha IEJeBble MPUOPUTETHI, CHOPMYIHUPOBaHHBIE B pabouell mporpamme
BocniuTanust MOY-COILLI Ne4.

JleAITeJIbHOCTD YUYHTeEJISI € y4eTOM padoyeii NporpaMMbl BOCIMTAHUSA

BocnurarenbHblil moTeHIMan npeamera «Pu3nuka» peaanu3yercs Yepes:

-YCTaHOBJICHHUEC JOBCPUTCIbHBIX OTHOIIICHUI C 06yllaIOHII/IMI/ICSI, CHOCO6CTByI-OH_[I/IX
MMO3UTUBHOMY BOCTIPpHUATHUIO 06yanOHlHMHCﬂ Tpe6OBaHI/II71 u HpOCB6 YUYUTCIIA, TPUBJICYCHUIO UX


https://vip.1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://vip.1zavuch.ru/#/document/99/566085656/
https://vip.1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://vip.1zavuch.ru/#/document/99/573500115/

BHUMaHH K 00CYy)XIaeMoi Ha ypoKke WH(OPMAINH, aKTUBU3AIMN HX IT03HABATEIIHLHOM
JeSITeTbHOCTH;

-o0yXJIeHHE 00y4JaroIuXcsl COOII0IaTh HA YPOKE OOIIEIPUHSTHIE HOPMBI TIOBE/ICHHS, TIPaBHIIa
OOIIEHUS CO CTapPIIUMH U CBEPCTHUKAMHM, IPUHIUITBI Y4€OHON TUCIUILTNHBI 1
CaMOOpTraHU3aIHH;

-[IPUBJICYCHNE BHUMAHUS 00YJaIONINXCsl K IICHHOCTHOMY aCHEKTy U3y4aeMbIX Ha YpOKax
SIBJICHU, OpraHU3aIist UX paboTHI ¢ OIy4aeMol Ha yPOKE COLHATIBHO 3HAYNMON
uHpopManuei;

-BKJIIOUYEHHE B YPOK MI'POBBIX IPOLENYP € LEbIO MOICPKAHNS MOTHBAIIMN 00YJaIOIuXcs K
NOJIYYCHHUIO 3HAHUH, HAJIA)KMBAHUIO TIO3UTUBHBIX MEXIMYHOCTHBIX OTHOLICHUH B KJ1acce



I1. Copep:kanune y4eOHOr0 nmpeamMera

Conep:xanue odyyenus B 10 kiaacce

Pa3znes 1. Hayunblii MeTOX MO3HAHUS IPUPOIbI.

®usnka — QpyHnamMeHTaIbHAA HayKa O mpupoje. HaydHslii MeTO ] TO3HAHUS U METO/IbI
uccliieloBaHusl (PU3MUECKUX SBICHUM.

OKcliepUMEHT W TeopHus B IIpolecce TMo3HaHWs npupoasl. HaOmromenue u
HKCIEPUMEHT B (PU3UKE.

CrocoObl  m3MepeHUs  (U3MYECKMX  BEIMYMH  (aHAJOrOBbIE H  IH(POBHIC
U3MEpUTENbHbIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[orpemHocTu n3MepeHuii pu3nUecKux BeMU4YHH (a0COTIOTHAS U OTHOCUTENbHAS).

MogenupoBanue (GU3NYECKUX SABICHMM M IpoOLEccOB (MaTepualbHas TOUKa,
abCcoIOTHO TBEPJOE TENO, WicalbHAs >KUIKOCTh, WACATBHBIA Ta3, TOYCUHBIA 3aps).
I'nnore3a. ®u3nuecknil 3aK0H, TPAHULIBI €r0 IPUMEHUMOCTH. PU3ndecKas TEOpHs.

Poms 1 mMecTo ¢u3uku B GOPMHPOBAHWU COBPEMEHHON HAayYHOW KapTHHBI MHUpA, B
IIPAKTUYECKON AESATEIbHOCTH JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomaul, npakmuxym.

W3mepenue cuibl TOKa M HANpsDKEHUS B LENM IOCTOSHHOIO TOKAa IPU IOMOILU
AHAJIOTOBBIX ¥ NU(POBBIX H3MEPUTEIBHBIX TPHUOOPOB.

3HakoMcTBO ¢ uudpoBoil nabopatopuei mno ¢usuke. Ilpumepbl u3MepeHuUs
(U3NYECKUX BETUYMH MPH MTOMOIIA KOMITBIOTEPHBIX JATYMKOB.

Pa3zpen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABmkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOro ABrkeHus. Cucrema
OoTCY€Ta.

IIpsimast 1 oOpaTHas 3aa4l MEXAHUKH.

Panuyc-BekTop MaTepuanbHONM TOYKH, €r0 MPOEKLIMH HAa OCHU CHUCTEMBbl KOOPAMHAT.
Tpaexropus.

[lepemenienue, ckopocTh (CpeaHsisl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE
MaTEpHUAIbHONU TOYKH, UX NMPOEKIIMH HA OCH CUCTEMBI KoopAuHAT. ClI0KEHHE NepeMEIEHNI
U CJI0KE€HHUE CKOPOCTEM.

PaBHOMEpHOE UM PpPaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUXKEHHE. 3aBHUCHUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHHUS U IIyTU MaTepuaibHOW TOUKU OT BPEMEHH U UX TpaduKu.

CBoOonHOoe majneHue. YCKOpeHHe CcBOOOAHOro nmajaeHus. JIBwkeHue Tena,
OpOILIEHHOTO MOJ YIJIOM K TOPU30HTY. 3aBUCHMOCTbh KOOPAMHAT, CKOPOCTH U YCKOpPEHUS
MaTepHabHONW TOYKH OT BPEMEHHU U UX Ipa(uKH.

KpuBonuneiiHoe nBuxeHue. JIBH)KEHHME MaTE€pUATbHOW TOYKH 10 OKPYKHOCTH.
VYrnoBas u nuHelHas ckopocTb. Ilepuon m wacrtora obpamenus. LleHTpocTpemuTenbHOE
(HOpMalibHOE), KacaTelIbHOE (TaHMCHIIMAIbHOE) U MOJHOE YCKOPEHHE MaTepHaIbHOM TOUKH.

TexHnyeckue yCTpoiiCTBa M TEXHOJIOIMYECKHE IPOLECCHL: CHUIAOMETD, IABUKECHHE
CHapsI0B, LIETIHbIE, IIeCTepEHYAThIE U PEMEHHBIE Mepeiadl, CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mopnens cucrteMbl OTCué€Ta, WUIIOCTpAlMsl KUHEMAaTHUYECKUX  XapaKTEPUCTHK
JBUKCHMUSL.

Croco05bI McCcaeI0BaHus IBUKEHUM.

Nnmroctpanus npeesbHoro nepexoja 1 N3MepeHne MTHOBEHHOU CKOPOCTH.

[IpeobOpazoBanue NBIKEHHI C UCTIOIB30BAHIEM MEXaHH3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peXEHHOM ITPOCTPAHCTBE.

Habmtonenne fABMXKEHUs Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

Hanpasrienue ckopocTy Mpu ABUKEHUU O OKPYKHOCTH.



[IpeobOpazoBanme yriioBoi CKOPOCTH B PEIYyKTOPE.

CpaBHeHHME TyTeW, TPAeKTOPHM, CKOPOCTEH ABMKEHUS OJHOTO M TOTO K€ Teia B
Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yueHnne HepaBHOMEPHOTO IBM>KEHUS C LIEJIbEO ONPEEICHUS] MTHOBEHHOM CKOPOCTH.

W3mepenue yckopeHuss MNpu MPSAMOJMHEHHOM PpPaBHOYCKOPEHHOM JIBM)KEHUHU I10
HaKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTU OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBH)KEHUU.

W3mepenue yckopeHus CBOOOJHOrO mMajeHusi (PEKOMEHJIOBAHO HCIOJIb30BaHUE
ndpoBoi T1abopaTopun).

W3ydyenue nBuxkeHHs Tena, OPOLIEHHOrO TOpU30HTaNbHO. [IpoBepka rumoressl o
IpSIMOM IIPONOPLMOHAIBHOM 3aBUCUMOCTH MEXKAY AAJBHOCTBIO IOJETA U HAYAJIBHOU
CKOPOCTBIO TeJa.

N3yuenune nBukeHUs Teja 10 OKPYKHOCTHU € IOCTOSHHOW 110 MOYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCMMOCTU IEepHOJA OOpaIEHUS] KOHMYECKOTO MasTHUKAa OT €ro
I1apaMeTpOoB.

Tema 2. lunamuxa.

Ilepeeit  3akoH  Hprotona. MHepuumanbHble  cucteMbl  orcuéra. [IpmHnmn
otHocuTenbHoCTH ["anunes. HemHepuuanbHble cUCTEMBI OTCUETa (ONpeneseHIe, IPUMEpHI).

Macca tena. Cuna. [IpuHnun cynepno3uiuuu cui.

Bropoii 3akon HeroToHa 114 MaTepuaibHOM TOUYKH.

Tpernii 3akoH HpIOTOHA JUIs1 MAaTEpHUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TSATOTEHUs. ODKBHUBAJIEHTHOCTh TI'PABUTALIMOHHOW U HWHEPTHOM
MAacCBhl.

Cuna TskecTd. 3aBUCHUMOCTh YCKOPEHHS CBOOOJHOTO MAJCHHS OT BBICOTHI Hal
[IOBEPXHOCTHIO IIJIAHETHI U OT reorpauueckodl mupoThl. IBHKeHHE HEOECHBIX TN U HX
cnyTHUKOB. 3akoHbl Kemuepa. IlepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABUXKyIIErocst ¢ yCKOpEHUEM.

Cuna tpenusa. Cyxoe TpeHue. Cuia TpeHHsS CKOJIBKEHUS MU CHJa TPEHMS TOKOS.
Koadpdunument tpenus. Cusa conpoTUBICHU NPU ABMKEHUHN TeNa B )KUJKOCTH UJIU Ta3e, eé
3aBUCHUMOCTB OT CKOPOCTH OTHOCHUTENIBHOIO JBUKECHHUS.

HNasnenue. I'mapocratnueckoe gasieHue. Cuna Apxumena.

TexHnyeckue ycTpoOHCTBAa M TEXHOJIOTMYECKHE MPOLECCHI: MOAIIMITHUKH, ABUKCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu.

Habuntoienne ABM>KEHNS TeJl B MHEPLMAIBHBIX M HEMHEPLHMAIBHBIX CUCTEMAax OTCYETA.

IIpyHIMII OTHOCUTENBHOCTH.

Kauenue AByX IWIMHIPOB WM IIAPOB PAa3HOW MAacChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIEHO HEMHEPIIMAJIBHOM CUCTEMBI OTCUETA.

CpaBHeHHE paBHOJEUCTBYIOIIEH MPUIIOKEHHBIX K TNy CHJ C IPOU3BEIEHUEM MACChI
T€Ja Ha €ro YCKOPEHHE B MHEPLUAJIBHON CHUCTEME OTCUETA.

PaBeHCTBO cHiI, BOBHMKAOIINX B PE3YJIBTATE B3aUMOICHCTBUSA TEI.

N3mepenne macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOAbEME U NIa/IEHUN.

[HenTpoOE)KHBIE MEXAHU3MBI.

CpaBHEHHME CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKMuUKym.

W3mepeHue paBHOACUCTBYIOLIEH CHJI TpU JBM)KEHHH Opycka IO HaKJIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BPEMEHM JIBUKEHHs OpycKa IO HaKJIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €0 MacChl.



HccnenoBanue 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIMIMX B IPYKUHE U PE3MHOBOM
oOpasiie, OT ux AedopMaIum.

N3yueHne ABMKEHUS CUCTEMBI TE€J, CBS3aHHBIX HHUTHIO, NEPEKUHYTOW Yepe3 JIETKUM
OJI0K.

N3mepenne koddduimeHta TpeHHs 10 BEIMYMHE YIJIIOBOro KkoddduiureHrta
3aBucUMOCTH Frp(N).

HccnenoBanne ABukeHHs Opycka 10 HAKJIOHHOW IUIOCKOCTH C MEPEMEHHBIM
KO3 PHUIUEHTOM TPEHHUS.

N3yuenue nBuxkeHUs rpysa Ha Bajly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpHOoe Teno. [loctynarensHoe M BpamaTelbHOE JABM)KEHHUE TBEPIOTO
Tena. MOMEHT CHJIbl OTHOCUTENIBHO oOcHu BpamieHus. Ilnedo cunbl. CnoxkeHue cui,
MPUJIOKEHHBIX K TBEPAOMY Teny. LIeHTp TskecTu Tena.

YcnoBus paBHOBeECUs TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYHMBOE, OE3pa3InyHOE PAaBHOBECHE.

TexHu4eckue ycTpoicTBa U TEXHOJIOTHYECKHUE IIPOLECCHI: KPOHIUTEWH, CTPOUTEIIbHBIN
KpaH, peméryaTble KOHCTPYKIIMH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBecHs.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, nPAKMUKyMm.

HccenenoBanue ycioBuii paBHOBECUs TBEPAOTO TEJA, UMEIOIIETO OCh BPAILEHHUS.

KoHcTpynpoBanue KpOHIITEHHOB U PACUET CUJI YIIPYTOCTH.

N3yuenne ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIErO ILIOIAIb ONIOPHI.

Tema 4. 3akonwvl coxpanenus 6 mexanuke.

NMnynsc maTepuaJbHOW TOYKHM, CHCTEMBI MaTepUalbHBIX TodeK. LleHTp mMacc
CUCTEMbI MaTepUAIIbHBIX TOYEK. TeopeMa 0 IBMKEHUU LIEHTpa Macc.

NMiynsc cuitbl M1 M13MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE ABMKEHIE.

MomeHT uMmiynbca MaTepuanbHOM TOukd. [IpencraBieHue o COXpaHEHMHM MOMEHTa
HMMITYJIbCa B IIEHTPAIBHBIX TTOJISIX.

PaGota cunbl Ha MaoM U Ha KOHEYHOM mnepemeneHuu. ['paduyeckoe npeacraBieHue
paboOTHI CHITHI.

MOIIHOCTb CHIIBL.

Kunernueckas sHeprust MarepuanbHON TOUKU. Teopema 00 N3MEHEHUU KHHETHYECKON
SHEPTUH MATEPUATLHON TOUKH.

[ToTennmanpuble W HEMOTCHUHMAIbHbIE  Cuibl.  [loTeHIManbHas  SHEPrus.
[ToTennmanpHas sHeprus ynpyro nehopMUPOBAHHON MpyKuHBL [loTeHuManbHasE SHEPrUs
TeJa B OJHOPOJHOM TpaBUTalMOHHOM mnoje. [loreHnmanbHass oSHeprus Tena B
IrPaBUTAIMOHHOM TI0JI€ OAHOPOJHOrO Iapa (BHYTpH M BHE Iapa). Bropas kocMmuueckas
CKOPOCTb. TpeThsi KOCMUUYECKAS] CKOPOCTb.

Cesi3b pabOThl HEMOTEHIMANBHBIX CHII C HM3MEHEHHEM MEXaHHYECKON HHEpruu
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHyinu 17 UeabHOM )KUAKOCTH KaK CIIEICTBUE 3aKOHA COXPaHEHMUS
MEXaHUYECKON IHEPTUH.

TexHu4yeckue ycTporucTBa U TEXHOJIOTUYECKUE MPOLIECCHI: TBHKEHUE PAKET, BOAOMET,
KOMNEp, MPYKUHHBINA MUCTOJET, THPOCKOII, (PUTYpHOE KaTaHHE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE ABIKEHIE.



H3MepeHnre MOIITHOCTH CHUJIBI.

V3MeHeHne SHEpPTuu Teja P COBEPILEHUH PadOThI.

B3anmuble ipeBpallieHus KHHETUYECKON 1 MOTEHIIMAIbHON SHEPruid Mpy IEUCTBUU Ha
TEJIO CUJIBI TSYKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu npu cBOOOAHOM MaICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenne nmnyibsca Teaa o TOPMO3HOMY ITYTH.

N3mepenue cuiipl TArM, CKOPOCTU MOJIENH 3IEKTPOMOOUIIS U MOIIIHOCTH CUJIBI TATH.

CpaBHEHME U3MEHEHHUS UIMITYJIbCA TEJIa C UMITYJIbCOM CHIIBIL.

HccnenoBanue coxpaHeHUs! UMITYJIbCA IIPU YIPYTOM B3aUMOAECHCTBUM.

N3mepenne KNHETUYECKOM SHEPTUU TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHM S IOTEHIIMAIBHOM 3HEPIrUHU NPY>KUHbI C pabOTON CUJIBI TPEHUS.

Omnpenenenre pabOTHI CHIIbI TPEHUS MPU JABMKEHUU Tella 10 HAKJIOHHOM MIIOCKOCTH.

Pa3nea 3. Mosekynsipaas pu3nKa ¥ TEepMOAUHAMHUKA.

Tema 1. Ocrno6bl MONEKYAAPHO-KUHEMUYUECKOU MEOPUU.

OcHoBHbIE TOJIOKEHUS MOjeKysipHo-kuHernyeckol teopun (MKT), ux omnbiTHOE
obocuoBanue. [uddysusa. bpoyHoBckoe  nBWKeHHE.  XapakKTep  JIBIDKEHUS U
B3aUMOJCMCTBUS YAaCTULl BEIECTBA. MO CTPOEHUS Ira30B, )KUAKOCTEN U TBEPABIX TEN U
OOBSICHEHHE CBOMCTB BEIIECTBa Ha OCHOBE 3TUX Mozened. Macca u pa3Mepbl MOJEKYI
(aromoB). KonnuectBo BemectBa. [loctosinnas ABoraapo.

TemnnoBoe paBHoBecue. TemnepaTtypa u crocoObl e€ n3mepenus. [llkana remmeparyp
Lenbcus.

Mopenbp ueanpHOrO ra3a B MOJEKYJISIPHO-KMHETHYECKOM TEOpUHU: YacTHIbl rasa
JBHAKYTCS] XaOTUYECKH U HE B3aUMOJECUCTBYIOT IPYT C APYTOM.

I"a3oBble 3akoHbl. YpaBHeHue MenpaeneeBa—Kmaneiipona. AGComOTHAs TeMIeparypa
(wkana temneparyp KenwsBuna). 3akoH /[lanbrona. M3omponeccsl B uaeaabHOM Ta3e C
MOCTOSIHHBIM ~KOJIMYECTBOM BeliecTBa. ['paduyeckoe TMpeacTaBIeHUE H30MPOIECCOB:
M30TEpMa, U30X0pa, n306apa.

CBsi3p MEXIy [ABICHHMEM U CpPEJHEH KHHETHMYECKOM SHEpPrHel NOCTYNaTeIbHOrO
TEIUIOBOTO JIBW)KEHUS MOJIEKYJ HJCAIbHOIO raza (OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
KMHETHYECKOW TEOPHH U/I€ATBHOTO ra3a).

CBsi3b  a0COJIFOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKOW CHUCTEMBI CO CpeaHen
KMHETUYECKOW SHEPrUel MOCTYNAaTENbHOIO TEIUIOBOTO IBUKEHUS €€ YaCTHIL.

TexHuuyeckue yCTpoilCTBa M TEXHOJIOTMYECKHE IPOILIECChl: TEPMOMETpP, OapoMmerp,
II0JIy4€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu 1BUKEHUS 4acTULl BEIIECTBA.

Mopenb OpOyHOBCKOTO JIBHKECHHS.

Buneoponuk ¢ 3anuchbio peaqbHOro OpOyHOBCKOTO IBH)KEHUSI.

Huddysus xunkocreil.

Mopgens onbira IlITepHa.

[IpuTsxeHne MONEKyII.

Mogenu KpUCTaUIMYECKUX PELIETOK.

Habmtonienue u vccnenoBanue N30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxKym.

HccnenoBanue mpoliecca YCTAaHOBIIEHUSI TEIJIOBOTO PaBHOBECHUS IMPH TEIIOOOMEHe
MEXy ropsdel U XOJIOAHOU BOJOM.

N3ydyenune unzorepmMuyueckoro mpoiiecca (P€KOMEHJIOBAHO HCIOJIb30BaHUE LU(POBOH
nabopaTopun).

N3ydenue n30XopHOTo mnpouecca.

N3yuenne n3ob6apHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSL.



Tema 2. Tepmoounamuka. Tennoevie mauiunbl.

Tepmogunamuueckas  (TJ) cucrema. 3amaHve  BHEIIHUX  YCJIOBHH  AJis
TEpMOJAMHAMUYECKON cucTeMbl. BHemHune u BHyTpeHHHE mapamerpsl. [lapamerpsl
TEPMOJUHAMHYECKOM CHCTEMBbl KaK CpEIHHE 3HAYeHHUS BEJIMYWH, OINMCHIBAIOIIMX €&
COCTOSIHME€ Ha MUKPOCKOITMYECKOM YPOBHE.

Hyneoe Hayajo TEPMOAUHAMUKH. CamMonpoun3BosbHas penakcanus
TEPMOJANHAMUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopenb ueanbHOTO Ta3a B TEPMOJUHAMHKE — CHCTEMa YPAaBHEHMI: ypaBHEHUE
MenpeneeBa—Kianeiipona W BBIp@aKEHME [JI1  BHYTPEHHEM SHEpPruu. Y CIOBUA
MPUMEHUMOCTH 3TOM MOJIEJIN: HHU3Kasg KOHIICHTPALMsI YaCTUIl, BBICOKHE TEMIIEPATYPHI.
BeIpaxxeHue a1 BHyTpEHHEN SHEPTUHA OJHOATOMHOI'O UAEAIbHOIO rasa.

KBasucrarnueckue u HeCTaTHUECKUE TIPOLIECCHI.

OnemeHtapHas pabota B TepMoAMHAMHKE. Bpruucienue paboTel 1Mo rpaduky
rnpouecca Ha pV-1uarpaMmme.

Temnonepenaua kKak crnoco0 M3MEHEHUsI BHYTPEHHEH SHEPrUU TEPMOAMHAMUYECKOM
cucTeMbl 0e3 coBepileHus: padoThl. KOHBEKIUS, TEMIONPOBOIHOCTD, U3TyUCHHE.

KonunuectBo Temnorsl. TemnoémkocTs Tena. YaenbHas M MOJISIpHAs TEIUIOEMKOCTH
BEIIECTBA. Y paBHeHUE Maliepa. Y aenbHas TEIIOTa CropaHus Tormea. Pacuér konnuecTa
TEIUIOTHI NpH Terionepenaye. [lonstue 06 aquadbatHoM mpoiiecce.

IlepBbIl 3aKkOH TepMOAMHAMMKU. BHyTpeHHsAs 3Heprus. KosmuecTBo Temnorsl u
paboTa Kak Mepbl U3MEHEHUS! BHYTPEHHEH SHEPTuu TePMOIUHAMUYECKON CUCTEMBI.

Bropoil 3akOH TEepMOJMHAMMKH [UIi PABHOBECHBIX IIPOLIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSTHUE TEPMOJIMHAMUYECKON CUCTEMBI TPOXOIUT €AUHCTBEHHAs ajnadaTa.
AOcoitoTHas TeMIiepaTypa.

Bropoil 3akoH TepMOAMHAMUKH JJIi HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO
nepeAaTb TEIUIOTY OT Oo0Jiee XOJIOJHOTO Teia K Oojiee HarpeToMy 0e3 KOMIIEHCAIUU
(Knaysuyc). HeoOpatumMocTh IpUpOIHBIX MPOIIECCOB.

[Tpuniune! geictBus TermnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KI1/I. [ukn Kapho.

DKOJIOTHYECKUE AaCTeKThl HCIOJb30BaHUSl TEIUIOBBIX JBUTATeNneil. TersoBoe
3arpsi3HEHUE OKPYXKAIOLIEN Cpebl.

TexHudeckue  yCTpOHWCTBA M TEXHOJOTMYECKHE  MPOILIECCHI:  XOJIOAWIHHUK,
KOHJUIIMOHEP, NU3ENbHBI M KapOIOpaTOPHBIM JBHUraTeNld, MapoBas TypOWHA, MONTy4YEeHHE
CBEPXHU3KUX TEMIEpaTyp, VYTHIH3AIUsA «TEIMJOBBIX» OTXOJIOB C HCIOJIb30BAaHUEM
TEIJIOBOTO HAcOcCa, YTHIIU3AIM OMOOPTaHMYECKOTO TOILIMBA VISl BEIPAOOTKH «TETUIOBOM» U
ANEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenune TemriepaTyphl pu a1uadaTHIECKOM PACIIUPEHUH.

Bo3nymHoe orauso.

CpaBHEHHE YIEIbHBIX TEIIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

UccnenoBanune aquabaTHoro mporecca.

KommnbrorepHble MOJENH TETIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3mepenne yaenbHOU TeIIOEMKOCTH.

HccnenoBanue npoiiecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO mpolecca.

N3yuenne B3aMMOCBS3M  DHEPTUU  MEXKMOJIEKYJISIPHOTO  B3aWUMOJEHUCTBHS |
TEMIIepaTypbl KUTIEHUS KUJIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobwi.

[Tapoobpa3zoBanue u KoHAeHcanus. McmapeHne W KulleHWe. YJenbHas TerioTa
napooOpa3zoBaHusl.



Hacpiniennsle 1 HeHachllieHHbIE Mapbl. KauecTBeHHass 3aBUCHUMOCTh IUIOTHOCTH H
JABJICHUS HACBIIICHHOTO Tapa OT TEMIIepaTypbl, WX HE3aBHUCHMOCTh OT 00bEéMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT AABJICHUS B KUIAKOCTH.

BrnaxaocTs Bo3ayxa. AGCOTIOTHAS M OTHOCHTEIbHAS BIAYKHOCTD.

Teépnoe Ttemo. Kpucrammuyeckue u amopdHble Tenaa. AHHM3O0TPONUS CBOKMCTB
kpuctaiios. [InaBnenue u kpucraumsanus. Y aenbHas TemioTa miasinenus. CyomumManus.

Hedbopmaruu tBEporO Tena. Pactskenue u cxatue. Casur. Moayns FOnra. [Ipenen
yIpyrux aedopmaruii.

TemnoBoe pacmupeHue >KUAKOCTEW U TBEPABIX Tel, OOBEMHOE U JIMHEHHOE
pacimipeHre. AHTapMOHHM3M TEIUIOBBIX KOJIEOAHWH YacTUI] BEMIECTBA KaK MPUYMHA
TEIJIOBOTO PAaCUIMpPEHUs Tel (Ha KaUeCTBEHHOM YPOBHE).

[TpeoOpaszoBanue sHeprun B (ha30BBIX MEPEX0Oax.

VYpaBHeHHe TEII0BOro OanaHca.

[ToBepxHocTHOE  HaTshkeHHE.  Kod(p(UIMEHT  MOBEPXHOCTHOTO  HATSKEHUS.
Kanwmisapueie siBinenus. JlaBneHue noJl MCKpUBJIEHHON TOBEPXHOCTHIO kHUIKOCTH. Dopmyna
Jlanunaca.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: KUIKHE KPUCTAIUIbL,
COBPEMEHHBIC MaTEpPUAIBI.

Hemoncmpayuu.

TemoBoe pacimupenue.

CBoiicTBa HaChILEHHBIX M1apPOB.

Kunenne. Kunenue rnpu noHWKEHHOM JIaBJICHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSAKEHUSI.

OMBITHI ¢ MBUIBHBIMU TIEHKAMH.

CmauuBanue.

Kanunnsapusie siBieHus.

Mopenu HeHbIOTOHOBCKOM KMIKOCTH.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

WccnenoBanue HarpeBaHus U IUIABJIICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bune! nedopmanuid.

Habmronenue manbix qegopmanuii.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3yueHune 3akOHOMEPHOCTEN UCTIAPEHHUS XKUIKOCTEN.

N3mepenue yaenbHON TEeIIOTHI IIJIaBICHUS JIbJA.

N3yueHune cBOMCTB HACHIIEHHBIX MTAPOB.

N3mepenne abCcomOTHOM BIQXKHOCTH BO3/IyXa U OIEHKAa MacChl MapoB B TOMEIICHHUH.

N3mepenue ko3 duirieHTa moBepXHOCTHOTO HATSIKEHUSI.

N3mepenne monyns FOnra.

HccnenoBanme 3aBUCUMOCTH JeopMallid Pe3MHOBOTO 00paslia OT MPUIOKEHHOU K
HEMY CHUIBI.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Dnexmpuueckoe noe.

OnekTtpu3zanusi Tel W e€ MposBICHUs. OIeKTpuueckuil 3apsa. [IBa Buna
AIEKTPUIECKUX 3apsAoB. [[pOBOMHUKH, TUAIEKTPUKUA U TIOTYPOBOAHUKH. DJIEMEHTAPHBIN
AIEKTPUUYECKUI 3aps]l. 3aKOH COXPaHEHUS JIEKTPUUECKOTO 3apsja.

B3aunmoneiictue 3apsanoB. Toueunsie 3apsanbl. 3akoH KynoHa.

Dnektpuueckoe nose. Ero neiicTBrue Ha ANeKTPUIECKUE 3apsiIbl.

Hanpsok€anocts anektpudeckoro mosst. [IpoOueiit 3apsia. Jlunum Hanpsoxk€HHOCTH
AIEKTPUYECKOTO N0JIA. OJJHOPOIHOE IIEKTPUUYECKOE MOJIE.

[ToTeHManbHOCTh  DJIEKTPOCTATHYECKOTO  TOJsA. Pa3HOCTh  TMOTEHIMAIOB U
HanpsbkeHue. [loTeHuuanbHas >Heprust 3apsiia B dJeKTpocTaTudeckom mose. [lorenuman



NEKTPOCTATUYECKOrO MoJsA. CBA3b HANPSHKEHHOCTH IOJIA M PA3HOCTU MOTCHLHAIOB JJIS
ANEKTPOCTATUYECKOTO MOJISI (KaK OJJHOPOJIHOTO, TAaK U HEOJIHOPOAHOT0).

[TpyHIMI Cynepno3ULUK dJICKTPUUECKUX MOIEH.

[Tone Toueunoro 3apsna. [lone paBHOMepHO 3apspkeHHOU cdepbl. [lone paBHOMEpPHO
3apspKEHHOro 1o 00béMy 1mapa. [losne paBHOMEPHO 3apsKEHHOM OECKOHEUHOM IIOCKOCTH.
Kaprunsl mMHUN HaNPsZKEHHOCTU 9TUX MOJIEH U SKBUIIOTEHIUAIIBHBIX IIOBEPXHOCTEH.

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CJIOBHE PAaBHOBECHS 3apsA10B.

JIMDJIEKTPUKKA B DJIEKTPOCTATHYECKOM IoJie. JlMdnexkTpuyeckas IIPOHULIAEMOCTH
BELICCTBA.

Kongencarop.  OneKkTpoEMKOCTb  KOHJEHcCATopa.  DJIEKTPOEMKOCTb  ILIOCKOIO
KOHJICHCATOPA.

[TapamtenpHOE coenMHEHME KOHAEHCAaTOpoB. llocienoBarenbHOE  COEIMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

JIBM>KeHHE 3apsSHKEHHON 4aCTULBI B OAHOPOJHOM IEKTPUYECKOM II0JIE.

TexHuueckue  yCTpOMCTBA M TEXHOJOTMYECKHME  IMPOLECCHI:  DJIEKTPOCKOIL,
JIEKTPOMETP, HJIEKTPOCTATUUECKAs 3aIIHUTA, 3a3€MJIEHUE 3JIEKTPOIPUOOPOB, KOHJEHCATOPHI,
reneparop Ban ne I'paada.

Hemoncmpayuu.

YCTpOUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

DNEKTPUUECKOE 110JIE 3apsyKEHHBIX IIAPUKOB.

DNEKTPUUECKOE M0JI€ IBYX 3aPSKEHHBIX IJIACTHH.

Mogens 3nekTpocTaTuueckoro reueparopa (Ban ne I'paada).

[IpoBOHMKY B 2IEKTPUYECKOM IIOJIE.

OnexTpocTaTuuecKas 3aluTa.

YCTpolCTBO U IEMCTBHE KOHAEHCATOPA ITOCTOSSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb JJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCaTopa OT IUIOW@AAM IUIACTHH,
paccTosHUS MEX1Y HUMH U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus EKTPUYECKOTO MOl 3apsKEHHOTO KOHAEHCATOPa.

3apsaka u pa3psKka KOHAEHCATopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

OneHka cu B3aMMOJEHCTBHS 3apsSKEHHBIX Tell.

HaGmtonenue mpeBpallleHUs] SHEPIUM 3apsHKEHHOTO KOHJIEHCATOpa B JHEPTHUI0
W3JIy4E€HUS CBETOIHO/A.

N3ydyeHne npoTekaHus TOKa B LIETIH, COJEPKaIled KOHAEHCATOP.

Pacnipenienienrie pa3HOCTH TNOTEHIUAIOB (HANpsOHKEHHs) TPU  MOCIEA0BAaTEIbHOM
COCIMHEHUH KOHACHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YE€PE3 PE3UCTOP.

Tema 2. llocmoannwlil dn1eKmpuyecKuil mokx.

Cuna toka. [TocTosiHHBIN TOK.

VYcnoBus CyliecTBOBaHUS IOCTOSSHHOTO AJIEKTPUYECKOrOo TOKa. VICTOUHMKM TOKa.
Hanpsixenne U n OJ1C &.

3akoH OMa 1J1s ydacTKa LEnu.

OIIEKTPUYECKOE CONPOTUBIEHUE. 3aBUCUMOCTh  COINPOTHBJIEHUS  OJHOPOJHOIO
IIPOBOJHMKA OT €r0 JJIMHBI U IJIOLIAAN MONEPEYHOr0 CEYEHUs. Y I€JIbHOE COMPOTUBIICHUE
BEILIECTBA.

ITocnenoBarenpHOE, MapauieIbHOE, CMELIAHHOE COEAUHEHUE NPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX deKkTpuueckux neneil. [Ipasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akon Jxoynsi—JIenma.

MOMHOCTB 2NEKTPUIECKOTO TOKA. TerioBas MOIHOCTb, BBIIEIAEMast HA PE3UCTOPE.

OJIC n BHyTpeHHEe CONpOTHUBIIEHHME HCTOYHMKA ToKa. 3akoH Oma ayisd IOJIHON
(3aMKHYTOM) 2JIEKTpUUECKON 11eT. MOIIHOCTh UCTOYHHKA TOKa. KOpOoTKOE 3aMbIKaHUE.
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KonzeHcarop B 11eny NOCTOSHHOTO TOKa.

TexHnuyeckue yCTpONCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CUETUUK IEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

W3MepeHune cuibl TOKa U HAIIPSKEHMSL.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa OT HANPSDKEHUS U1 PE3UCTOpa, JamIlbl
HaKaJIMBaHUA U CBETOJUO/A.

3aBUCUMOCTb CONPOTHUBIICHUSI LMIMHIPUYECKUX IPOBOJAHUKOB OT JJIMHBI, IUIOLIAAU
IIONIEPEYHOI0 CEYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTM CHJIBI TOKa OT COINPOTHUBIEHUS MPU IOCTOSIHHOM
HanpsKeHUH.

[Ipsmoe m3mepenne O/IC. KopoTkoe 3aMblkaHuE€ TrajibBaHUYECKOI'O 3JIEMEHTa U
OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

Crnioco0pl coenHeHus1 ICTOYHUKOB Toka, DJ1C Oarapeil.

HccnenoBanue pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMH MCTOYHMKA TOKA OT CHJIBI
TOKa B LIEMH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, RPAKMUKYM.

HccnenoBanue cMeUIaHHOTO COEIMHEHNUS PE3UCTOPOB.

W3mepeHue yaeabHOro COpoTHBIIEHHS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS 11 JJaMIIbl HAKaJIUBaHMUSL.

YBenn4eHue npejena u3MepeHus amrnepMerpa (BoJabTMETpa).

N3mepenue D/IC 1 BHYTPEHHETO CONPOTHUBIICHNS UCTOYHUKA TOKA.

UccnenoBanue 3aBucuMoctd OJIC raibBaHUYECKOrO 3JIEMEHTAa OT BPEMEHHU IIpU
KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMH MCTOYHMKA TOKA OT CHJIBI
TOKa B LIEMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

OnexTpuueckas MPOBOAUMOCTb PA3NIMUYHBIX BEIIECTB. ODJIEKTPOHHAs IPOBOAMMOCTH
TBEPABIX METAUIOB. 3aBUCHUMOCTb  CONPOTHUBIIEHHS METaNIOB OT  TEMIIEpaTyphl.
CBepXxnpoBOIUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonHuku. CoOcTBEHHass M MpPUMECHas MPOBOJUMOCTb MOJIYHPOBOJHHUKOB.
CsoiicTBa p—N-nepexona. IlomynpoBogHIKOBBIE TPHUOOPHI.

ONEeKTpUYECKUH TOK B  JJIEKTPOJIUTAX.  JJIEKTPOJIMTUYECKAs  JUCCOLMALUA.
Onextponn3. 3akoHbl Dapanes s AIEKTPOTU3A.

OnexTpuueckuid TOK B Ta3ax. CaMOCTOSATENBbHBII M HECAMOCTOSATEIbHBIA DPa3psi.
PaznuyHble TUIIBI cCaMOCTOATENBHOTO pa3psana. Monuus. [1nazma.

TexHnyeckue yCTpONCTBA M INPAKTUYECKOE INPUMEHEHME: Tra30pa3psIHbIE JaMIIbI,
ANEKTPOHHO-Ty4YeBast TpyOKa, MOJIyIPOBOJHUKOBBIE MNPHOOpPHI: JTUOM, TpPAaH3UCTOP,
¢doronnon, CBETOAMOA, TalbBaHHKA, padUHUPOBAHHWE MEAM, BBHIIJIABKA AITIOMUHUS,
ANEKTPOHHAs] MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTh COIIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHbI 2nekTposnsza Papases.

HckpoBoii pa3psii ¥ IpOBOJANMOCTb BO3/1yXa.

CpaBHeHHE TPOBOIUMOCTH METAIIJIOB U MOJIYIPOBOIHUKOB.

OAHOCTOPOHHSIS MPOBOIUMOCTD AUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

Habmtonenue snextponusa.

N3mepenue 3apsia 0THOBAJIEHTHOTO HOHA.
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HccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHATHE BOJIIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3nYeCKHl MPAKTUKYM.

CriocoObl  m3MepeHHst (PU3MUECKUX BEIMYUH C HCIOJIH30BAHWEM AaHAJOTOBBIX U
HUGPOBBIX  U3MEPUTEIbHBIX NPUOOPOB M  KOMIBIOTEPHBIX  JATYMKOBBIX  CHCTEM.
AOCOIOTHBIE U OTHOCHTENBHBIE IMOTPEITHOCTH M3MEepeHHi (pu3nueckux BeanuuH. OueHka
I'paHMI] OTPEUTHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPCHHA, HWCCIICIOBAaHWI 3aBUCUMOCTEH (DU3MYECKHX
BEJIMYMH, [IPOBEPKa MPEJI0KEHHBIX TUIIOTE3 (BBIOOP U3 padoT, ONHMCAHHBIX B TEMATUYECKUX
pazzaenax «Y4eHUYEeCKUN IKCIIEPUMEHT, Ta00opaTOpHBIE pabOThI, TPAKTUKYM).

MesknpeamMeTHble CBSI3H.

Wzyuenne xypca ¢usuku yriyOnéHHoro ypoBHs B 10 Kilacce OCYIIECTBISIETCS C
yu€TOM coJepXKaTeabHbIX MEXIPEJIMETHBIX CBSI3€M ¢ KypcaMu MaTeMaTHKH, OUOJIOIMH,
XMMHUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonamus, CeA3aGHHBIE C UYUEHUEM MEMO008 HAYYHOZO0
nO3HAaHUA: SIBIICHUE, HAay4dyHBIH (akt, rumoresa, (u3nMUeckas BEIHMYMHA, 3aKOH, TEOpHS,
HaOJII0ZeHWe, OHKCIEPUMEHT, MOJCIIMPOBAaHUE, MOJAEIb, HW3MEpEHHe, IOIPEIIHOCTH
M3MEPEHUH, U3MEPHUTEIbHBIC TPUOOPHI, IU(POBas TadopaTopusl.

Mamemamuka: penieHre cucTeMbl ypaBHeHMH. JluneliHas ¢yHkuus, mnapaboua,
runepOoinia, uX rpagukKu U CBOWcTBa. TpuUroHOMeTpuyeckne (YHKIHUU: CHHYC, KOCHHYC,
TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKJECTBO. BEKTOPBI M MX MPOEKLUU
Ha OCH KOOpJMHAT, CII0KEHHE BEKTOPOB.

Buonozua: vexanuueckoe JBW)KEHHE B KMBOM mpupone, auddysusa, ocmoc,
TEIUIOOOMEH KHUBBIX OPTaHU3MOB, TEIIJIOBOE 3arpsi3HEHNE OKPYKAIOIICH CPebl, YTHIIN3AIUs
OMOOPraHMYeCKOro  TOMJIMBA Ul  BBIPAaOOTKM  «TEIUIOBOM» U 3IIEKTPO’HEPIuH,
[TOBEPXHOCTHOE HATSKEHUE U KAIWJUIAPHBIE SIBJIICHUS B IPUPOJE, SJIEKTPUUECKUE SBICHUS B
KMBOW MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE AaTOMOB W MOJIEKYJ, MOJb
BEIIECTBA, MOJSPHAs Macca, MOJy4YeHHUE HAaHOMATEpPHAJIOB, TEIUIOBBIE CBOMCTBA TBEPIBIX
Tel, JKUJIKOCTEH M Ta30B, JKUIKWE KPUCTAJUIbl, 3JEKTPUYECKHE CBOMCTBA METAJJIOB,
NMEKTPOJINTUYECKAS TUCCOLMALINSI, TAIbBAHUKA, SIIEKTPOHHAs! MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO3/yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: npeobpa3oBaHue JBHXKEHUH C MCIOJIb30BAaHHMEM MEXaHU3MOB, YYET
CyXOro M JKUIKOTO TpPEHUS B TEXHUKE, CTATUYECKHWE KOHCTPYKUMHU (KPOHUITEHH,
peméryaTble KOHCTPYKIIMH), HCIOJIb30BAHUE 3aKOHOB COXPAHEHHsS MEXAaHUKU B TEXHUKE
(rupockon, BOAOMET W JIpyrue), OBUTAaTelb BHYTPEHHErO CropaHus, naposas TypOuHa,
OBITOBOM XOJIOJMIBHUK, KOHTUIIMOHEP, TEXHOJIOTUU MOJYYEeHUs] COBPEMEHHbBIX MaTepHaJIOB,
B TOM UHCJI€ HAaHOMAaTepUalOB, U HAHOTEXHOJIOTMM, »JJEKTPOCTaTHYeCKas 3alluTa,
3a3eMJIeHHE 3JIEKTPONPHOOPOB, ra3zopaspsiiHble JaMIIbl, MOJIYHNPOBOJHUKOBBIE MPUOOPSI,
rajibBaHUKa.

Conep:xanue o0yuenus B 11 kinacce

Pasznea 4. duekTpoauHaMuKa.

Tema 4. Maznumnoe none.

B3anMozeicTBre NOCTOSHHBIX MAarHUTOB M MTPOBOJHHUKOB C TOKOM. MarHuTHoe MmosJe.
Bekrop marHuTHOM MHAYyKUMH. [IpHHIMI Cynepno3uLMM MarHUTHBIX ToJIed. JIuHum
MarHMTHON MHIIYKIUH.

MarHuTHO€ 1oJie IPOBOIHUKA C TOKOM (TIPSIMOTO MTPOBOJIHUKA, KATYIIKU U KPYTOBOTO
BuTKa). OmbIT Dpcrena.
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Cuna Amnepa, €€ HanpaBJIECHUE U MOTYJIb.

Cuna JlopeHua, e€ HampaBlieHME U MOIyJb. [IBHXKEHHE 3apsHKEHHOM YacTHULBI B
OJIHOPOJHOM MarHuTHoM mosie. Pabora cuiel Jlopenna.

MarnutHoe nosne B Beuiectse. @eppomMarHeTuky, napa- U IMaMarHeTUKH.

TexHnueckue yCcTpoHuCTBa U TEXHOJIOTMYECKHUE MPOLIECCHl: MPUMEHEHUE MOCTOSIHHBIX
MarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYIBTUMETP, HIEKTPOABHUraTeIbh SIKOOH, YCKOPUTETH
3JIEMEHTapHBIX YACTHII.

Jemoncmpayuu.

Kaptuna nuHuil MHAYKIMM MarHUTHOTO TOJS TOJOCOBOTO M IOIKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMN MarHUTHOM HMHIYKUHMM IOJSl JJIMHHOTO HIPSIMOTO NPOBOJHHKA U
3aMKHYTOT'0 KOJIBLIEBOT'O IIPOBO/IHUKA, KATYILIKH C TOKOM.

B3anmMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JeiictBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.

Habnronenne nBMXeHUS IydKa SJIEKTPOHOB B MArHUTHOM TIOJIE.

[lpuHuMn AEWCTBUS DIEKTPOU3MEPUTENBHOTO MPUOOpPa MArHUTOAIEKTPUUYECKOU
CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

HccnenoBanue MarHUTHOTO MOJIsL TOCTOSIHHBIX MarHuTOB.

HccnenoBanue cBONWCTB (heppoOMarHeTUKOB.

HccnenoBanue 1eiCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHre MarHUTHON MHAYKIIMM HAa OCHOBE MU3MEPEHMS CHIIbI AMITepa.

Tema 5. Inexkmpomaznumnan uHOYKyus.

SIBneHue 3neKTpoMarHuTHOW MHAYKIMH. [1oTOK BekTOpa MarHuTHOW MHAYKIMHU. D/C
MHIYKIHMU. 3aKOH AJIEKTpOMarHuTHOW MHAyKuu Papanes. BuxpeBoe anekTpuyeckoe moie.
Toxku dyko.

O/1C uHAYKIMY B IPOBOAHUKE, IBUXKYILIEMCS] B OJHOPOJHOM MarHUTHOM IIOJIE.

IIpasuio JleHua.

NunyktuBHOCTh. Karymka HMHIYKTHBHOCTH B ILIENM IIOCTOSSHHOTO TOKa. SIBieHune
camonnaykiuu. 3J1C caMouHyKIuu.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHnuyeckue YCTpONCTBA M TEXHOJOTMYECKUE TMPOLECChl: HHAYKIMOHHAS I€Yb,
COJIEHOW]I, 3aIUTa OT IEKTPU3ALNHN TEJ TP JIBUKEHUHM B MATHUTHOM I10JI€ 3€MIIH.

Hemoncmpayuu.

Habmtoienue sBiaeHMsI SJI€KTPOMAarHUTHON MHTYKITHH.

Uccnenoanue 3aBucumoctu DJIC MHAYKIHMH OT CKOPOCTH HW3MEHEHHS MarHUTHOIO
MIOTOKA.

[IpaBuio JleHna.

[Tanenue Maruura B aJJlOMHHHMEBOI (MeIHOI) TpyOe.

SIBrieHrE CaMOMHTYKIINH.

HccnenoBanune 3aBucuMoct JJIC cCaMOMHIYKIIMM OT CKOPOCTHM W3MEHEHUS CHUJIbI
TOKa B LIEMH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npakmuxym.

WccnenoBanue siBieHUS 2IEKTPOMarHiTHOM WHIYKIIUH.

Onpenenenne MHAYKIIMA BUXPEBOIO MarHUTHOT'O MOJIS.

WccnenoBanue siBIeHNsS CAMOMHTYKIUH.

COopka Mo/ieH 3IEeKTPOMArHuTHOT'O TeHepaTopa.

Paspnen S. KosieOanus 1 BOJIHBI.
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Tema 1. Mexanuueckue Konedoanus.

Konebarenpnas cuctema. CBOOOIHBIE KOICOAHMS.

lapmonnueckue koneOanusi. KunemaTnueckoe U JMHAMHUYECKOE  OIMCAHHUE.
DHepreTU4YecKkoe ONUcaHue (3aKOH COXPAHEHHS MEXaHW4YeCKOM »sHepruu). BriBog
JUHAMHYECKOTO OINMCAaHUSA TapMOHMYECKHX KOJIeOaHUN U3 UX DOHEPreTUYeCKOoro Hu
KMHEMATHYECKOTO OMUCAHUSI.

Amruntyna u ¢aza kosebanuii. CBS3b aMILTUTY 1Bl KOJICOAHUI MCXOTHON BETMYHHBI C
aMIUTATYIaMU KoJie0aHU# €€ CKOPOCTH M YCKOPEHHUSI.

Ileppon wm dacrora kojeOanwii. Ilepwon Manbix CBOOOMHBIX — KOJICOAHMIA
MaTeMaTHYeCKOro MasTHHUKA. [leprnoa cBOOOAHBIX KOJIEOaHUI TPYKHHHOTO MasiTHUKA.

[lonsTe o 3aTyxaromux KoneOaHusix. BoiHyxkzaeHHble konebanus. Pe3onanc.
Pe3onanchas kpuBas. Biusinue 3atyxaHusi Ha BUJ pe30HAHCHOIN KpUBOM. ABTOKOJIEOaHHUS.

TexHuueckue ycTpoHCTBA U TEXHOJIOTMUECKHE MPOLIECCHl: METPOHOM, YaChl, KayelH,
MY3BIKQJIbHBIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuck KoJaebaTeIbHOTO JBUXKEHUS.

Habmroienne He3aBUCMMOCTH TepuoJa MallbIX Koyie0aHWil rpy3a Ha HUTH OT
aAMIUTUTY/IBI.

HccnenoBanme 3aryxamoomux KojeOaHUW U 3aBUCUMOCTU Tepuojia CBOOOJHBIX
KoJ1e0aHui OT CONPOTUBIICHUS.

HccnenoBanue konebaHuii rpy3a Ha MAacCUBHOM MpYXHUHE C IeNbl0 (popMUpOBaHUS
IIpe/ICTaBICHU 00 naealbHON MOJENIN IPYKMHHOIO MasiTHUKA.

3aKOH COXpaHEeHUsI SHEPTUU MPHU KoIeOaHUsIX Irpy3a Ha MPYKUHE.

UccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Habmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue nepuona cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MIPY>KMHHOTO MasiTHUKOB.

N3yuenne 3aKk0HOB IBM>KEHUS TeNla B X0/1€ KoJIeOaHUM Ha yIPyroM IMoJIBece.

N3yuenune nBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUU B IPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXalOMINX KOIeOaHUi.

HccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Tema 2. dnexmpomaznummnbsle Ko1e0aHUA.

Konebartenbubiii kKoHTYp. CBOOOHBIE AIEKTPOMATrHUTHBIE KOJEOAHUSI B UICAITHHOM
kosebatenbHOM KOoHType. Dopmyna Tomcona. CBsi3p aMIUIIUTYIBI 3apsiaa KOHAEHCATOpa C
aMIUTUTY/ION CHJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHHs SHEPTUHU B UACATLHOM KOJeOaTeTbHOM KOHTYpE.

3aTyxaromue 3JIEKTPOMArHUTHBIE KOJeOaHus. BBIHYXIEHHBIE SJIEKTPOMArHUTHBIC
KoJe0aHusl.

IlepemeHHBIT TOK. MOIIHOCTE NEPEMEHHOTO TOKA. AMIUINTYJIHOE M JIEHCTBYIOIEE
3HAUEHUE CHIIBI TOKA U HAIPSHKCHHS MPU PA3NUYHONW (PopMe 3aBUCHMOCTH MEPEMEHHOTO
TOKa OT BPEMEHH.

CunyconmpalibHbIA MEpPEeMEHHBbIH TOK. Pe3ucrop, KOHJAEHcAaTOp M  KaTyllka
WHIYKTUBHOCTH B II€MU CHHYCOMJIAJLHOTO MEPEMEHHOT0 ToKa. Pe3oHaHnc TokoB. Pe3oHaHc
HaIpsHKEHUN.

Wneanvubiii  Tpanchopmarop.  I[lpousBoncTBo, mnepegaya W moTpediieHue
AIEKTPUYECKOMN SHEPTUU.

DOKOJIOTHYECKUE  PUCKM  TIPH  TPOU3BBOACTBE  AJeKTpodHepruu.  KymbTypa
WCIIO0Ib30BAaHUSI 3JIEKTPOIHEPTUHU B MOBCETHEBHOM KU3HH.

TexHuueckue ycTpoicTBa M TEXHOJOTHMUECKUE MPOLECCHI: JIEKTPUYECKUN 3BOHOK,
Tre€HEPATOp MEPEMEHHOr0 TOKA, TUHUU AJIEKTpOIepeaay.

Hemoncmpayuu.
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CBoOOAHBIC ATIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCHUMOCTh YaCTOTHI CBOOOJHBIX KOJEOAHWH OT HMHIYKTHBHOCTH M EMKOCTH
KOHTYpa.

OcorpaMMbl 3JIEKTPOMAarHUTHBIX KOJICOaHUH.

['enepaTop He3aTyXaroOIMX 3JIEKTPOMATHUTHBIX KOJICOAHUH.

Mogenb 3eKTpOMarHuTHOTO TeHepaTopa.

BroinyxaeHHble CHHYcOU1abHbIe KOJIeOaHusl.

Pesucrop, karymka HHIYKTUBHOCTU U KOHJICHCATOP B IIETH MEPEMEHHOT'O TOKA.

Pe3onanc npu nocienoBaTeIbHOM COSAMHEHUU PE3UCTOPA, KaTYIIKH UHIYKTUBHOCTU
U KOHJICHCATOpA.

VYCTpoiCTBO M IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Mogens JIMHUY 3JIEKTpoIIepeayu.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

Nzydenne Tpanchopmaropa.

HccnenoBanne mNEpeMEHHOTO TOKa dYepe3  IOCJIeN0OBaTelIbHO  COECIUHEHHBIC
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

Habntoienue 3mekTpoMarHuTHOTO pPe30HaHca.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B IIETH MTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmMpoMAazZHUNHbIE 80JIHbL.

MexaHnuecKkre BOJHBI, YCIIOBUS MX pacnpocTpaHeHus. [lonepeyHsie W NMpoaoIbHBIC
BosHBIL. [lepuoxa, ckopocTh pacrnpocTpaHeHHs M AJWHA BOJHBL. CBOWCTBA MEXaHUYECKHX
BOJIH: OTPaXEHUE, MIPEIIOMIICHUE, HHTePQEPCHINS U TUPPAKIIHSL.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBoe 3arpsi3HEHHE OKPYKAKOLIEN CPEBI.

DNEKTPOMAarHUTHHIE BOJIHBI. YCIOBHUS U3IYyYEHHUS DIIEKTPOMArHUTHBIX  BOJIH.
B3aumHas opuieHTaIHs BEKTOPOB B JIEKTPOMArHUTHOM BOJTHE.

CBoiicTBa DSIEKTPOMAarHUTHBIX BOJH: OTpPa)XXCHHE, MPEIOMIICHUE, MOJIIpU3alusl,
uHTepPepeHus U udpaKius.

[Ikana 3MeKTpOMAarHUTHBIX BOJH. [IprMeHeHne AIIeKTPOMAarHUTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHIMIIBI paguoCBsI3U U TeleBUACHU. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHIE OKPYKAIOMIEH CPEeIbl.

Texnuyeckue  ycTpoWcTBAa W MPAaKTHYECKOE  MPUMEHEHHE:  MY3bIKaJbHbBIE
WHCTPYMEHTBI, pajap, paauonpuéMHUK, TEJIeBH30p, aHTeHHa, Ttenedon, CBY-meds,
yIbTPa3BYKOBAs IUATHOCTHUKA B TEXHUKE W METUIIHE.

Hemoncmpayuu.

OO6pazoBaHue 1 pacIpOCTpaHEHUE TOMEPEUHBIX U MPOJAO0IbHBIX BOJH.

Konebmronieecs Te10 Kak MICTOYHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HaGmroteHne oTpaskeHus ¥ TPEIOMIICHHUS MEXaHUIEeCKIX BOJIH.

Habmonenue natepdepeHnu U AuPpakini MEXaHUIECKUX BOJH.

AKYyCTHUYECKUI PE30HAHC.

CaoiicTBa ynabTpa3ByKa U €ro PUMEHEHHE.

HaOiroieHne cBsI3W TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYAOW M 9acTOTOU
KoJeOaHuH.

HccnenoBanue CBOWCTB JJIEKTPOMArHUTHBIX BOJH: OTPAXKEHHUE, MPEIOMIICHUE,
nossspu3anus, rudpakuus, HTephepeHIIHsL.

Oo6nHapyxenne nHPpPaKpacHOTO U yIbTPa(UOIECTOBOTO H3TyUECHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenne nmapameTpoB 3BYKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.
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[IpsmonuHeliHOE pacnpoCcTpaHEHHE CBEeTa B OJHOpPOAHOW cpenme. Jlyd cBera.
TodeuHblil HCTOYHUK CBETA.

Otpaxenue cBera. 3akoHbI OTpaxxeHHs cBera. [locTpoenne n300pakeHui B MIOCKOM
3epkane. Cepudeckue 3epkana.

[Ipenomiienne cBera. 3aKOHBI MpeNOMIICHUS CBeTa. AOCOMIOTHBIA MOKa3aTelb
npesnomiieHus. OTHOCUTENBHBIN MoKa3aTenpb npenoMieHus. [IoCTOSIHCTBO 4acTOThI cBeTa U
COOTHONIEHUE JUIMH BOJIH IPU IE€PEX0JI€ MOHOXPOMATHYECKOTO CBETA 4YEpe3 TIpaHULly
paszzesna AByX ONTUYECKUX CPENl.

Xon nydeit B mpu3me. Jucnepeus ceera. CiioxHbIN cocTtaB Oenoro cBera. L[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. lIpeaenbHbII Yros TMOJMHOTO BHYTPEHHETO
OTpaXKEHUS.

Cobuparonue u pacceuBarolue JHUH3bL. ToHKas snH3a. DOKYCHOE pAacCTOSTHUE U
ONTUYECKass CHJIa TOHKOM JIMH3BL. 3aBHCHUMOCTh (DOKYCHOTO pPACCTOSHUSI TOHKOMH
cepuveckoil TMH3BI OT €€ FTEOMETPUU U OTHOCUTEIIHHOTO MTOKA3aTEeNsl MPEIIOMIICHHS.

dopmysia TOHKOH JMH3bI. Y BEJIMYCHUE, JaBAEMOE JIMH30M.

Xo[ J1y4a, MpOmEeaUIEro JUH3Y MO MPOU3BOJIbHBIM YIJIOM K €€ IJJaBHOW ONTHYECKOMN
ocu. Iloctpoenne wu300pakeHMH TOUKHM M OTpe3ka MpsAMOM B COOMpPArOMIMX
Y pacCeMBAIOIINX JMH3aX U UX CUCTEMAX.

OnTuueckue nmpubopsl. Paspemmarornias ciocoOHOCTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. Wutepdepenius cBera. KorepeHTHble HUCTOYHUKHU. Y CIIOBUS
HaOJIIOJICHUsT MaKCUMyMOB W MHHMMYMOB B WHTEP(EpPEHIIMOHHON KapTHHE OT JBYX
KOT'€PEHTHBIX HCTOYHHUKOB. [IprMephI Kilaccuyeckux HHTEPPEPEHIIUOHHBIX CXEM.

Hudpakmus ceera. [udpakunonnass pemérka. YciaoBue HAOMIOACHUS TIJIABHBIX
MaKCHUMYMOB IIpH MaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue yCTpOHCTBa M TEXHOJOTMYECKUE IMPOLECCHI: OUKH, JIyla, MEPUCKOIL,
(dboToanmapar, MHUKPOCKOI, MPOEKIIMOHHBIN armapaT, MPOCBETIICHHE ONTHUKH, BOJOKOHHAS
OMNTHKA, TUPPAKITMOHHAS PEHIIETKA.

Hemoncmpayuu.

3aKOHbI OTpaKEHUS CBETA.

HccnenoBanue npenomieHus CBeTa.

Habmtoienne noaHOro BHYTpEHHEro oTpakeHus. MoJienb CBeToBo1a.

HccnenoBanne xoJla CBETOBBIX IYYKOB Y€pe3 IUIOCKOMApAUIENbHYIO IUIACTUHY U
MIPU3MY.

HccnenoBanue cBONCTB N300paXKeHH B TMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIA.

Hab6mronenue nunrepdepeHiuu ceera.

Habmtoienre 11BeTOB TOHKUX TIEHOK.

Hab6mronenue qudpakuun cera.

N3yuenne qupakinOHHON PEIIETKH.

Habmonenne nudpakiinoHHOTO CIIEKTpa.

Habmonenue aucnepcuu cBera.

Habmonenue nonsipusanuu cBera.

[IpuMeHeHue noAsIPOUI0B AJI U3yUYEHUS MEXAHUYECKUX HAMPSKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnusie pabomeul, npaKmuxym.

N3mepenne nokazarens NpeoMIIEHUs CTEKJIA.

UccnenoBanne 3aBUCUMOCTH (DPOKYCHOTO PpacCTOSHMS OT BellecTBa (Ha MHpHUMepe
KUJKHUX JTHH3).

N3mepenne poKyCcHOro pacCTOSHUS PAaCCEUBAIOIINX JIMH3.

[Tonydenne n300pakeHHs B CUCTEME U3 TUIOCKOTO 3€pKaia U JIMH3HI.

[Tonydenune n300pakeHus B CUCTEME U3 IBYX JIUH3.
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KoHcTpynpoBaHue TEIECKOMMYECKUX CUCTEM.

Habmronenue nudpakiuu, nHTEpGEepeHIny 1 MOISAPU3aLuU CBETA.

N3yuenue nossipusanuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JIUIJIEKTPHUKA.

N3yuenne naTepepeHIiny Ja3epHOro N3TYYECHUS Ha BYX LIEIISX.

Habmonenue nucnepcuu.

Habmonenue u uccnenoBanue 1uGppakiinOHHOTO CIIEKTpA.

N3mepenne 1muHbI CBETOBOM BOJIHBI.

[Tonmy4yenue cniekTpa U3JIy4eHHs CBETOAMOA MIPHU MOMOIIH AU(DPAKIIMOHHON PEIIETKY.

Pa3znes 6. OcHOBBI crieMAJILHOH TEOPUH OTHOCHTEIbHOCTH.

I'paHu1IBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [locTynarsl criennanbHON TEOpUH
OTHOCHUTEJIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHON wHTepBal. [IpeoOpasoBanus JlopeHma. YcioBue
NPUIMHHOCTH. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU U COKpALLECHUE
JUIMHBI.

DHeprusi ¥ UMIYJIbC PEIATUBUCTCKOM YaCTULIBI.

CBs13b Macchl C 3HEPTUEl U UMITYJIbCOM PEISATUBUCTCKOMN YaCTHUIIbl. DHEPTHUs IOKOS.

TexHnueckue ycTpoicTBa U TEXHOJIOTMYECKHE MTPOLIECCHI: CIYTHUKOBBIE MPUEMHHKH,
YCKOPUTENH 3apsyKEHHBIX YaCTHLL.

Y4eHnuecKkui IKCIIEPUMEHT, JIabopaTOpHbIE PabOThI, MPAKTUKYM.

OmnpeneneHre WUMMIYIbCa W DHEPIHHM PEITUBUCTCKUAX dacTHil (o QoTorpadusm
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM I10J1€).

Pazgen 7. KBanroBas ¢usuka.

Tema 1. KopnycKynapHno-601H0801 0yanusm.

PaBHOBecHOE TemoBoe u3NydeHHE (M3TyuyeHHE aOCOIIOTHO 4YEPHOTO Teia). 3aKOH
cMerenus Buna. ['unoresa [lnanka o kBaHrax.

@®OTOHBI. DHEPTU U UMITYJIbC (DOTOHA.

®oroaddext. Omnbitet A. I'. CroneroBa. 3akoHbl Qorodddekra. YpaBHEeHUE
Oitamretina st porodrddexra. «KpacHas rpanuna» porosrddexra.

JlaBneHue cBeTa (B 4aCTHOCTH, JABJICHHE CBETa Ha aOCOJIOTHO MOIJIOLIAIOIIYIO U
a0COJIIOTHO OTpakarolyto nmosepxHoctsb). OnbrTel [1. H. Jlebenena.

Bomnoseie cBoiicTBa yactull. Bonnel ne bpoind. dnurnaa BosHsl ne bpoits u pasMepsl
o0jacTv JOKalIM3alMM JBUXKylIeics dactuipl. KopmycKysaspHO-BOJHOBOM Iyaliu3M.
Judpakiius 3JeKTPOHOB Ha KpUCTaIIaX.

Crneundguka wusmepeHudi B Mukpomupe. CoOOTHOLIEHUS HeoINpeneaEHHOCTel
Ieiizendepra.

TexHuueckue  yCTpPOMCTBA M TEXHOJIOTMYECKHE  MPOILIECCHI:  CIIEKTPOMETD,
¢boTo371eMEHT, POTOAATUHK, TYHHENbHBIM MUKPOCKOII, COJTHEYHAast OaTtapest, CBETOAUOI.

Hemoncmpayuu.

®oTo3ddeKT Ha YCTaHOBKE C IUHKOBOM IITACTHHOM.

HccnenoBanue 3akoHOB BHEITHETO poTOdPeKTa.

HccnenoBanue 3aBUCMMOCTH CONIPOTHUBIIEHUS TIOJIYITPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeToauOI.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue portopesucropa.

N3mepenne nocrosinaol [1nanka Ha ocHOBe rccnenoBanus Gororddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAUO OT HAIIPSIKEHMUSL.

Tema 2. Duzuka amoma.

OnelTbl 1O MCCIENOBAHHUIO CTpoeHUs aroma. IlmanerapHas Mopenp aroma
Pezepdopna.

IToctynatsl bopa. M3nyuenue u norsiomieHue GOTOHOB MpU MEpexoe aToOMa C OJJHOTO
YPOBHSI SHEPTUU Ha JAPYTOM.
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Bupsl cniektpoB. CrieKTp YpOBHEM SHEPTUM aToOMa BOJIOPO/IaA.

CroHTaHHOE U BBIHYXKJEHHOE U3JTyueHue cBera. Jlazep.

TexHuueckue ycTpoCTBa M TEXHOJIOIMYECKHE IPOLIECCHI: CIEKTPAJIbHBINA aHaIu3
(cnexTpockomn), Ja3ep, KBAaHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopna.

Hab6mronenne nuHeHvaThX CIIeKTPOB.

YCTpOoUCTBO U IEHCTBHE CYETUMKA HOHU3UPYIOLIUX YaCTHULL.

OrnpenenieHne JIMHBI BOJIHBI JIJA3EPHOTO U3JIYUYECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie pabomul, npakmuxym.

Hab6mronenue nuHeiHyaToro criekTpa.

HccnenoBanue cnekrpa pa3peXEHHOTO aTOMAapHOrO0 BOXOPOJAa U U3MEPEHHE
noctostHHOM Punbepra.

Tema 3. Duszuka amommno20 A0pa u 31eMEeHMAPHLIX YACHUY.

Hyxnonnass monens smpa I'eitzenOepra—MBanenko. 3apsin sapa. MaccoBoe 4uMCIo
sanpa. M3oTomnsl.

PagnoaktuBHOCTh. Anbda-pacniaf. ONEKTPOHHBIA M TO3UTPOHHBIA OeTa-pacmaj.
'amma-u3nydenue.

3aKOH paJMOaKTUBHOIO pacraja. PagmoakTuBHbIE M30TONBI B mpupone. CpoiicTBa
WOHU3HPYIOUIETO H3JydeHus. BiusHue paauoakTUBHOCTH HA JKUBBIE OpPraHU3MBL.
EctectBennslit ¢pon uznyuenus. JJozumerpus.

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl siipa.

Snepusie peaxkuuu. Jlenenwe u cuHTe3 saep. SaepHbie peakTopbl. [IpoGrembi
YIOPaBISEMOr0 TEPMOSIEPHOTO CHUHTE3a. ODKOJOTMYECKHE AaCIEKThl pPa3BUTHS SAECPHOU
SHEPIeTHUKHU.

MeTopl perucTpaluy U UCCIIEA0BAHUS 3JIEMEHTAPHBIX YaCTHL.

@yH/1aMeHTallbHbIE B3auMOJIeicTBUs. baprnonbl, Me30HbI U jenToHsl. [IpeacraBnenue
o CrangaptHoit Mojenu. KBapk-Tiit0OHHAsI MOJIENb aIpOHOB.

®dusuka 3a npenenamu CtannapTHol Mojenu. TEéMHas MaTepust U TEMHas SHEPTHUsL.

EnuncTBO Dnznueckoil KapTUHBI MUpAa.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE TPOLECChl: JO3UMETp, Kamepa
Bunbcona, sinepHbIi peakTop, TEPMOSIEPHBIA peakTop, aTOMHas OomM0Oa, MarHHUTHO-
pe3oHaHCHast ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

HccnenoBanue paaoakTUBHOIO (hOHA C UCIIOJIB30BAHUEM JI03UMETPA.

N3ydenue nmormnomieHns: 6eTa-4acTUI] aATFOMUHHUEM.

Pa3nea 8. DjieMeHTHI ACTPOHOMMY U ACTPO(PU3UKH.

Otanbl pa3BUTHUS acTpoHOMHH. [IpuUKiIanmHOE M MHPOBO33PEHUYECKOE 3HAYEHUE
actpoHOMUHU. [IpUMEHUMOCTh 3aKOHOB (PU3UKH JUIsI OOBSICHEHUS MPUPOJBI KOCMHYECKUX
00BEKTOB.

Metonibl aCTpOHOMHYECKHX HuccaeqoBaHuil. COBpEMEHHBIE ONTUYECKUE TEIECKOIIbI,
paMOTENeCKOIbI, BHEaTMOC(epHasi aCTPOHOMHUSI.

Bun 3B€3anoro Heba. Co3Bes3ausi, spKue 3BE3/1bl, IJIAaHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Comuue. ConHevyHasi akTUBHOCTb. MicTounuk sHeprun ConHIA U 3BE3I.

3BE3/1bI, MX OCHOBHBIE XapaKTepUCTUKH. Jlnarpamma «CHEKTpalbHBIM Klacc —
CBETUMOCTB». 3BE3/bI TJIABHOW ITOCIIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTbY
JUId 3BE3] TJIABHOM IOCIENOBaTENbHOCTH. BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbBIE
MIPe/ICTaBICHUSI O IPOUCXOXKIEHUH U 3BoMIoK CoJHIIa U 3BE3/. DTaIlbl )KU3HU 3BE3]L.

Mneunsiii [IyTs — Hama ['anaktuka. [lonoxenue u asuxenue Connua B ["anakTuke.
Tunel ranaktuk. Paguoranaktuku u kBa3apsl. YEpHBIE IBIPHI B SApaX TATAKTHK.
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Bcenennas. Pacmpenne Beenennoii. 3akon Xa06ma. Paz6eranue ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyuyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOiieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus.

HaGOmonenust 3BE3mHOTO Heba HEBOOPYXKEHHBIM TIJ1a30M C  HCIOJB30BAHHUEM
KOMITBIOTEPHBIX TMPUIOKEHUN [UJIs1 OINpeleieHHs] TOJOXKEeHUs HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3a1s1 CEBEPHOI0 NOyIIApUsl U IPKUE 3BE3/IbI.

Hab6mronenus B Teneckorn JIyHbI, TUTaHET, TYMAHHOCTEH M 3BE3THBIX CKOIIJICHUH.

Pu3nyecKuil NPAKTHKYM.

CrocoObl  u3MepeHus (PU3UUECKHX BEIUYMH C HCIOJIb30BAHUEM AaHAJOTOBBIX U
IU(GPOBBIX  HM3MEPHUTEIBHBIX NPUOOPOB M  KOMIBIOTEPHBIX  JATYMKOBBIX  CHCTEM.
AOGCOTIOTHBIE U OTHOCUTENbHBIEC MOTPEIIHOCTH U3MepeHuil pusnueckux BeanuuH. OlLeHka
IPaHMI] IOIPEIIHOCTEN.

[IpoBeneHue KOCBEHHBIX H3MEPEHM, HCCIEIOBaHUN 3aBUCHMOCTEN (DU3MUECKHUX
BEJIMYMH, TPOBEPKA MPEIOKEHHBIX TUIIOTE3 (BBIOOP M3 paboT, ONMMCAHHBIX B TEMATUYECKUX
paznenax «Y4eHUYECKU IKCIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, IPAKTUKYM»).

O0o0maronee noBTOpeHue.

O6o0menre W cUCTeMaTu3alMs COAEpXaHHs pasfenoB Kypca «MexaHukay,
«MonekynsipHass (U3MKa W TEPMOAWHAMHKAY, <«DIEKTpoauHaMHKay, «Konebanus wu
BOJNIHB», «OCHOBBI CIIEIMAJILHOW TEOPUU OTHOCHTENbHOCTHY», «KBaHTOBas (u3uKay,
«JIEMEHTBI aCTPOHOMMHU U aCTPOPUZUKI.

Ponb ¢usuku m acTpoHOMHHM B SKOHOMHUYECKOH, TEXHOJIOTMYECKOH, COLUMANTbHON U
THUYECKOU cdepax AeATEIHHOCTH YEIOBEKa, POJb M MECTO (M3UKM M aCTPOHOMHHU B
COBPEMEHHOW Hay4YHOW KapTHHE MHpa, 3HAYCHHE OMHUCATENIbHOM, CHUCTeMaTHU3UPYIOIIEH,
OOBSICHATENIbHOW M TPOTHOCTUYECKON (YHKIMH (PU3MYECKON Teopuu, poib (HU3NIECKOMH
Teopuu B (HOPMHUPOBAHUH MPEACTABICHUN O (PU3HUECKON KapTHHE MUPA, MECTO (PU3NYECKOM
KapTUHBl MHpa B OOIINEM psAIy COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX IPEACTaBICHUI O
IIPUPOJIE.

Me:xknpeameTHbie CBSI3H.

Nzyuenne kypca ¢usnku yriayOnéHHoro ypoBHS B 11 kiacce ocyuiecTBiseTrcs ¢
Y4ETOM COJEpKATENbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTHKH, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOIOTHUH.

Mesicnpeomemmnvie NOHAMUA, C6A3AHHBIE ¢ U3YUEHUEM MEMO008 HAYYHO20
no3naunusA: siBIEHUE, Hay4yHbIH (akr, rumnoresa, ¢u3nyeckas BETUUYMHA, 3aKOH, TEOPHS,
HaOJItO/IeHNe, OKCIEPUMEHT, MOJEIUpPOBaHHE, MOJeNlb, HW3MEPEHHE, IOrPEIIHOCTU
U3MEpEeHUH, n3MepUTeIbHbIe TPUOOpPHI, MdpoBas 1adopaTopusl.

Mamemamuxka: penieHre CHUCTEMbl ypaBHEHUH. TpUroHOMeTpHuecKHe (QYHKIIMH:
CHUHYC, KOCHHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKIECTBO.
BexkTopel M HMX NpPOEKIMHM Ha OCU KOOpAUHAT, CIIOKEHHWE BEKTOpoB. IIpomsBoaHbIE
asieMeHTapHbIX (yHKIMHA. [lpu3Haku mogoOMs TpeyrojbHUKOB, OIpENeNIeHUe IIOLaIu
10cKuX Guryp u o0bEma Tes.

Buonozusa: >nextpuyeckue SBICHUS B )KUBOI MpHUpoe, KojledaTebHbIe ABMKEHUS B
KUBOM  TpUpoOJie, OKOJIOTMYECKWE PHUCKU TPU  IPOU3BOJCTBE  BJIEKTPOIHEPTHH,
JIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXAIOUIEW Cpenbl, yJIbTpa3ByKOBas JIMarHOCTUKA B
MEIUIMHE, ONTUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumusa: CTpPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJIIMYECKAsl CTPYKTypa TBEPABIX TEl,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pelIETKY, CIIEKTPaIbHbIN aHaIH3.

T'eozpaghua: marHuTHBIE TONMIOCAa 3€MIIM, 3alie)KM MArHUTHBIX pyl, (OTOChEMKa
3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozus: IIPUMEHEHNE IIOCTOSIHHBIX MarHuTOB, 3JIEKTPOMarHuTOB,
ANEeKTpoABHUraTeNb SIKoOM, TeHepaTop MEPEeMEHHOTO TOKa, MHAYKIMOHHAs Ie4b, JIMHUU
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JJIEKTponepenayd, SJIEKTPOJIBHTraTelb, pajgap, pPagUONPUEMHUK, TEIEBU30p, AHTEHHA,
tenepon, CBU-neupb, ynapTpa3ByKoBas JHMArHOCTHKA B TEXHHMKE, MPOCKIMOHHBIN ammapar,
BOJIOKOHHAs! OIITHKA, COJIHEYHas OaTapes, CIIlyTHUKOBbIE IPUEMHHUKH, S7epHAsl SHEPreTUKA U
9KOJIOTUYECKHE ACIIEKTHI €€ Pa3BUTHSL.

20



I11. Ilnanupyembie pe3yabTaTbl 0CBOEHHS MPOTrPaMMBbI

JUYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHHUSI yueOHoro mnpeaMera «Dusukay HJOJIKHBI
OTpakaTh TOTOBHOCTb U CITOCOOHOCTH 00YJarOITUXCS PYKOBOJICTBOBATHCS CHOPMUPOBAHHOM
BHYTPEHHEN NO3ULMEN JIMYHOCTH, CHUCTEMOM UEHHOCTHBIX OpPHEHTALUM, IMO3UTUBHBIX
BHYTPEHHUX YOCKICHHH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSM POCCHICKOTO
o0miecTBa, paclIUpeHHe >KU3HEHHOTO ONbITa ¥ ONbITa JEATEIHLHOCTH B MPOIECCe
peanu3ali OCHOBHBIX HAMPABJICHU BOCIUTATEILHON JIESITEILHOCTH, B TOM YUCJIE B YACTHU:

Irpa;KAaHCKOIro BOCIIMTAHUA:

c(OPMHPOBAHHOCTH TPAKIAHCKOH MO3UITMH 00YUYaIOMIErocsi KaK aKTHBHOTO U
OTBETCTBEHHOI'0 WIE€Ha POCCUIICKOIro 00IECTBa;

MPUHATHE TPATUIIMOHHBIX O0IIEYETOBEYECKIUX T'YMAHUCTHUECKUX U IEMOKPATHUECKUX
LIEHHOCTEH;

TOTOBHOCTb BECTU COBMECTHYIO JI€ATEIbHOCTh B HUHTEPECAX IPAKIaHCKOr0 00IECTBa,
y4acTBOBaTh B CAaMOYNPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluy;

YMEHHUE B3aUMOJICUCTBOBATh C COLIMAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C UX
(GYHKLIMSAMU ¥ Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH.

MATPUHOTUYIECCKOI'O BOCIIMTAHUS

c(OPMHPOBAHHOCTH POCCUHCKOM IpaKTaHCKOW UACHTHYHOCTH, TATPUOTHU3MA,;
LIEHHOCTHOE OTHOLIEHME K TIOCYJapCTBEHHBIM CHUMBOJIAM, JOCTH)KEHUSAM POCCHUMCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

AYXOBHO-HPaABCTBC€HHOI'0O BOCIIMTAHUSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 TIOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PELICHMs], OPUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B JEATEIBHOCTH YYEHOTO;
OCO3HAHME JINYHOT'O BKJIAJa B IOCTPOEHUE YCTOMUMBOrO OYyyIIEro.

3CTETUYECKOT0 BOCIIMTAHMSA:
e OCTETHMYECKOE OTHOUIEHME K MHpPY, BKIIOYas OCTETHMKY HAy4YHOIO TBOPYECTBA,
npuCyIlIero Gpusnvyeckon Hayke.

TPYAOBOT0 BOCIMTAHMS:

HHTEpEC K pasIuvHbIM cdepaM MpohecCHOHATBHON JCSITeNLHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3UKON M TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymymieit
npodeccuu U pearn30BbIBATH COOCTBEHHBIC KHU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHUIO U caMOOOpa30BaHUIO B o0jacTu (U3MKH Ha
MPOTSHKEHUH BCEH )KU3HU.

IKOJOIrH4eCKOro BOCriuTaHus:

c(OPMUPOBAHHOCTh SKOJIOTMUYECKON KYyJIbTYphl, OCO3HaHHE TIJIO0AJIBHOIO XapakTepa
IKOJIOTHYECKUX TPOOIIEM;

IJTAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUI B OKPYKAIOIIEH Cpe/le Ha OCHOBE 3HAHUS LeNei
YCTOWUYMBOIO Pa3BUTHS YEJIOBEUECTBA;
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pacIIpeHre OmbITa JSATCIIBHOCTH OKOJOTMYECKON  HAIPaBJICHHOCTH HA  OCHOBE
MMEIOIIUXCS 3HAHUN TI0 (DU3HKe.

HEHHOCTU HAYYHOT'O IMO3HAHUS:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(busnuecKoil HayKu;

OCO3HAHME IICHHOCTU HAyYHOU JEATEIIbHOCTH, TOTOBHOCTH B TPOLIECCE M3YyUEHUs (PU3MKH
OCYILECTBIISTh IMPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTh WHIUBUAYAIbHO U B

rpyme.

METAIIPEJMETHBIE PE3YJIbTATbBI

IMo3naBaTebHBIE YHHBeEPCcAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBrle Jlornuyeckune aefcTBUA:

CaMOCTOSITENILHO (OPMYJIMPOBATh U AaKTyaJU3UpOBaTh MpoOieMy, paccMaTpuBaTh e&
BCECTOPOHHE;

ONPENEATh UEIH IEATeIbHOCTH, 331aBaTh [1apaMeTPbl U KPUTEPUU UX TOCTHKEHUS;
BBISIBJISTH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;
pa3pabaThIBaTh IUIaH PEHICHUS MPOOIEMBbI C YIETOM aHAIN3a UMEIOLIUXCS MaTePUAIbHBIX U
HEMaTepUaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJIbTATOB LEJAM,
OIICHUBATh PUCKHU MOCJIEICTBUI NE€ITEIbHOCTH;

KOOPJIUHUPOBATh M BBIMONHATH pPa0OTy B YCJIOBHUSX pEaTbHOTO, BHUPTYaJbHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciiegoBaTeLCKHe eiiCTBUSA.

BJIIQJICTh HAyYHOW TEPMHUHOJIOTUCH, KIIFOUEBBIMH TIOHATHSMH W MeToAaMH (pu3MvecKoi

HAYKH;

BJIQJICTh HABBIKAMH YYEOHO-HCCIICIOBATEIILCKOH W TIPOSKTHOW NEATEIHbHOCTH B 00JacTH

(bU3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOWCKY METOIOB PEIICHUS

3a51a4 (pU3UIECKOro Coep KaHus, TPUMEHEHUIO Pa3IMYHbBIX METOJIOB IO3HAHWS;

BIIQJIETh BHUAAMU JIEATEIHHOCTH MO TOJYYSHHIO HOBOTO 3HAHUSA, €r0 MHTEpHpeTaIui,

MPeoOpa30BaHNUI0 M MPHUMEHEHUIO B PAa3IMYHBIX YYCOHBIX CHUTYAIHsSIX, B TOM YHCIE TIPH

CO3/IaHUU YYEOHBIX MMPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISATH PUIMHHO-CIICJICTBCHHBIC CBS3H U aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y

e pelieHus, HaXOAWTh apryMEHTHI IS JI0Ka3aTelbCTBA CBOMX YTBEP)KIEHUH, 3a/1aBaTh

rapaMeTpsl U KPUTEPUH PEIICHHS,

aHAIIM3UPOBATH MOJYYCHHBIE B XOJI¢ PEIICHUS 33a4l Pe3yabTaThl, KPDUTUYECKU OIEHUBATH

WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTHh U (OPMYIUPOBATH COOCTBEHHBIC 3a7]a4 B 00Pa30BATENbHON JEATEILHOCTH, B TOM

qHCIIe TIPU U3YICHUN (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

YMETh MMePEHOCUTH 3HAHUS 110 (PU3UKE B IPAKTHUECKYIO 00IACTh KU3HEACITCILHOCTH;
yMEeTb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;
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BBIIBUI'aTh HOBBIC UACH, IIPEJIaraTb OpUriHaJIbHbBIC ITOAXOAbI U PCIHICHU A,
CTaBHUTb HpO6JI€MBI " 3a1a4u, JOIMYyCKAOIHNEC AJIbTCPHATUBHBIC PCIICHUS.

Pabora ¢ undopmanmeii:

e BJAJIeTh HABBIKAMU MOIY4YEHUs HHPOpMALUU (PU3NYECKOTIO COJEPKAHUS U3 UCTOUHUKOB
pPa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYILECTBIATH IIOMCK, AHAIN3, CUCTEMATU3ALMIO U
MHTEpIpeTalnio HHPOPMALIUU PAa3IMUHBIX BUJIOB U ()OPM IMIPEJICTABICHHUS;

e  OIICHWBATh IOCTOBEPHOCTH HH(OpMAIH;

e HCHOJb30BaTh CPEACTBA HMH(MOPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHHMKAaTHUBHBIX M  OpraHM3allMOHHBIX 3a7ad ¢
coOuo/ieHMeM  TpeOOBaHUH  APrOHOMUKH, TEXHUKHM  OE30IaCHOCTH, TI'MTHEHBI,
pecypcocOepekeHnsl, NPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(POPMALUOHHOM
0€30I1aCHOCTH;

e CO3/1aBaTh TEKCThl (DU3UYECKOTO COJAEP)KAaHUS B PA3IUYHBIX (popMmarax ¢ Y4ETOM
Ha3HaueHUs MH(QOpPMALUMU U ILEJeBOM ayIuTOpPHM, BbIOMpas ONTHUMAJbHYI (opMy
IIPEICTABJICHNS U BU3YAIIM3aLAH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble JeHCTBHUA:

OCYILECTBIATH OOIIEHHE HA YPOKaX (DU3UKHU M BO BHEYPOUHOH €ATEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAI[Mi U CMSATYaTh KOH(DIUKTHI,

pPa3BEPHYTO W JIOTMYHO H3Jaratb CBOK TOYKY 3pPEHHS C MCIOJIb30BAHUEM SA3BIKOBBIX
CPEACTB;

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIMBUAYAIbHON pabOTHI;
BBEIOMpATh TEMATHKy W METOJBI COBMECTHBIX IEHCTBHI C Y4ETOM OOIIUX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0I0 YieHa KOJUICKTHBA;

NPUHUMATh UEJIM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBaTH M KOOPJIUHUPOBATH
JIEUCTBUSA 1O €€ JOCTHKEHUIO: COCTABJIATH IUJIAH JEUCTBUM, PaCHpENesaTh POJIUA C YUYETOM
MHEHHI YYaCTHUKOB, 00CYKIaTh pe3yabTaThl COBMECTHOU PabOTHI;

OILICHMBATh KAUeCTBO CBOETO BKJIAJA M KAXKJIOTO YYACTHHKA KOMAH/bI B OOIINIA pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeJjaraTb HOBBIE IIPOEKTHI, OLICHUBATH HMIEU C IO3ULHMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh MO3UTHUBHOE CTPATETHUYECKOE IIOBEACHUE B PA3JIMUHBIX CHUTYyalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpakeHHUE, OBITh MHUIIUATHBHBIM.

PeryJIHTI/IBHbIe YHUBEpPCAJIbHbIC y‘leﬁl—lble JelcTBUA

Camoopranu3anmusi:

e  CaMOCTOSITENIFHO OCYIIECTBIIATH MO3HABATENBHYIO NEATEIFHOCTh B 00JacTH (U3UKU H
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

e  CaMOCTOSITENIFHO COCTABIIATH IJIAH PENICHUS PACYETHBIX M KAaUYeCTBEHHBIX 3a/ad, IJIaH
BBIMOJIHEHUS] MPAKTUYECKOH paboThl ¢ YYETOM HMEIOIIUXCS PECypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHMIA;

e JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

e  pacHIMPSATH PAaMKH Y4€OHOTO TpeMeTa Ha OCHOBE JIMYHBIX MPEIMTOYTCHUH;

e JlenaTh OCO3HAaHHBIM BBIOOD, apryMEHTHPOBAThH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pelIeHue;

e  OIIGHUBATh IPHOOPETEHHBIN OIIBIT;

e CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSBICHUIO SPYIUIMU B 00JacTH (U3KKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa3oBaTeIbHBIN U KyJIbTYpHBIN YPOBEHb.
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CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/JIEKT:

JaBaTh OLICHKY HOBBIM CHUTYallMsM, BHOCHUTb KOPPEKTUBBI B JESITENBbHOCTb, OLICHHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISM;

BJIa/IETh HaBBIKAMH TIO3HABATENIBbHOMN pedieKCcUM KaKk OCO3HAHUSI COBEPIIAEMBIX NEHCTBUI U
MBICIIUTENBHBIX [TPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHMUIA;

UCIOJIb30BaTh MPUEMBI peIeKCUU 7S OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHUS;
YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO MMPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
MIPUHUMATh MOTHBBI U a@pTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yNIbTaTOB JAEATEIbHOCTH;
MPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPHU aHAIHU3E PE3yNbTaTOB AEITEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mpotiecce 1OCTHKEHUS JTUUYHOCTHBIX PE3YJIHTATOB OCBOCHHSI MPOTrpaMMbl MO (pU3MKE IS
YPOBHA  CpeAHero oomero oOpa3oBaHHs y  OOYYalOIIUXCS  COBEPIICHCTBYETCS
SMOILIMOHANBHBIN UHTEJUIEKT, IPEIoJiaratoiiui chOpMUPOBAHHOCTH:

CaMOCO3HaAHUs, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHMMATh CBOE SMOIMOHAILHOE COCTOSHHE,
BHJICTh HANIPABIICHUS Pa3BUTHUSI COOCTBEHHOUW 3MOIMOHAILHON Cepbl, OBITh YBEPESHHBIM B
ceOe;

CaMOPETYJIMPOBAHMS, BKJIFOYAONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH OTBETCTBEHHOCTH
3a CBOE MOBEJCHHE, CIOCOOHOCTh aJalTHPOBATHCA K SMOLMOHAIBHBIM HM3MCHEHHSIM U
MIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIlUK, BKJIIOYAIONICH CTPEMJICHHE K JIOCTHIKCHHUIO LEIH U YCIEeXY,
ONITUMHU3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, HCXOJIS U3 CBOMX BO3MOYKHOCTEH;
OMIIATUH, BKIIIOYAIOIICH CIIOCOOHOCTh IOHMMATh 3MOIIMOHAILHOE COCTOSIHUE JPYTHX,
VYUTBIBATh €T0 TIPHU OCYIICCTBICHWU OOIICHHS, CIIOCOOHOCTh K COYYBCTBHIO U
COIEePSIKUBAHHMIO;

COIMAJILHBIX HABBIKOB, BKJIFOYAIONINX CIIOCOOHOCTH BBICTPAWBATH OTHOIICHUS C JPYTUMHU
JIOIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3pemiaTh KOHMIUKTHL.

I[NPEAMETHBIE PE3VIJIBTATHI

K xoHiy o6yuenus B 10 knacce nipeIMETHbIE pE3yJIbTAaThl HA YIIyOIEHHOM YPOBHE JOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTDH y O0YUAIOIIUXCSI YMEHUI:

MOHUMATh POJIb (PU3UKH B SKOHOMHUECKOM, TEXHOJIOIMUECKON, 3KOJIOIMYECKON, COIIMATILHOMN
1 ATHUYECKOH cepax esTeIbHOCTH YelI0BeKa, POib U MECTO (PU3UKU B COBPEMEHHOM
Hay4YHOH KapTHHE MUpA, 3HAUE€HHE ONMMCATENIbHON, CUCTEMATU3UPYIOIEeH, 0ObSICHUTEIbHON
1 IPOrHOCTHYECKON QYHKIUI PU3NUECKON TEOPUN — MEXaHUKH, MOJIEKYJISIPHON (DU3UKH U
TEPMOJUHAMUKH, POJib (PU3NUECKON TEOPUH B POPMHUPOBAHUY MPEACTABIECHUHN O
¢bu3nveckoil kapTUHE MUPA;

pa3nanyaTth yCIOBHS MPUMEHUMOCTH MoJienel (GU3NUecKHUX Tel U MPOIECCOB (SIBICHUMN):
MHepLHUalbHas CUCTEMa 0TCUYETa, aOCOTIOTHO TBEPI0E TEJI0, MaTepUalIbHAs TOUKa,
PaBHOYCKOPEHHOE JIBH)KEHHUE, CBOOOIHOE IMajJiIeHHe, aOCONMIOTHO yrpyras Aedopmarus,
abCOJIIOTHO YIIpyroe U abCOJIFOTHO HEYIPYTroe CTOJKHOBEHHUS, MOJIEIH ra3a, XUIAKOCTH U
TBEPAOTO (KPUCTAJUIMYECKOTO) TeJa, CAIbHBIN ra3, TOUEUHbIH 3aps]l, OJHOPOIHOE
ANEKTPUYECKOE T10JIE;

pasnuuaTh ycIoBUs (TpaHMIlbI, 00JIaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOInit XapakTep QpyHIaMEHTaIbHBIX 3aKOHOB M OIPaHMYEHHOCTb UCIOIb30BAHUS
YaCTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSCHATh MEXaHUYECKHE MIPOLIECCHI U SIBIEHUS, UCIOJIb3Yys OCHOBHBIE
MOJIOXKEHUS U 3aKOHBI MEXaHUKH (OTHOCHUTEIBHOCTh MEXaHUYECKOTO BUKEHHUS, (POPMYITBI
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KMHEMAaTHKH PaBHOYCKOPEHHOTO JIBIKEHUS, peoOpa3zoBaHus ["amuies 111 CKOPOCTH U
nepeMeleHus, 3aKkoHbl Hpl0TOHA, MPUHIMI OTHOCUTENBHOCTH [ anuies, 3aKoH BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKOW SHEPTUH, CBSI3b PA0OTHI CHIIBI C
M3MEHEHNEM MEXAHUYECKOM SHEPIuu, YCIOBUS paBHOBECHUS TBEPAOIO TeEJIA), IPU 3TOM
HCII0JIb30BAaTh MATEMATUYECKOE BBIPAXKEHHNE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
(bu3nUecKrx 3aKOHOB: Mpeodpa3zoBaHuii I anuest, BTOporo 1 TpeTbero 3akoHoB HproToHa,
3aKOHOB COXPaHEHUs UMITYJIbCAa U MEXaHUYECKOW SHEPIUH, 3aKOHA BCEMUPHOT'O TATOTEHHUS;

aHAJM3UPOBATh U OOBSICHATH TEIUIOBBIC MPOLIECCH U SIBIICHUS, UCTIONB3Ysl OCHOBHBIE
nonioxkenuss MKT u 3akoHBl MOJEKYIApHOW (DU3MKU M TEPMOJUHAMHUKHU (CBSI3b JaBIICHUS
HJEalbHOIO Ta3a CO CpPEIHEH KUHETUYECKOM DSHEPrued TEIUIOBOIO JBUKEHUS U
KOHIICHTPAllUEe €ro MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CPEIHEW KMHETUYECKOH
JHEPIHEeW TEIUIOBOIO JBW)KEHMS €ro 4YacTULl, CBsI3b JABJICHHUS WICAIBHOIO Tas3a C
KOHIIEHTpalMEel MOJIEKYJ W €ro TemmepaTypoi, ypaBHeHue MenpaeneeBa—Kiamneiipona,
NIEpBBIH 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUs SHEPrUH B TEIIOBBIX IIpolieccax), Npu
3TOM HCNOJb30BATh MAaTE€MAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKAa3blBaTh YCIOBUS
IIPUMEHUMOCTH ypaBHeHUs: MenneneeBa—Knanenpona;

aHAJIM3UPOBaTh M OOBSICHATH OJIIEKTPUUYECKHE SIBICHHUS, HWCIOJb3YysS OCHOBHBIE
MIOJIOKEHHST W 3aKOHBl AJIEKTPOJMHAMUKM (3aKOH COXPAaHEHHUS 3JIEKTPUYECKOIO 3apsija,
3akoH KysnoHa, NOTEHLMAIBHOCTh 3JIEKTPOCTATUYECKOTO IMOJS, MPUHLUII CYHNEpPHO3ULUU
JJIEKTPUYECKUX II0JIEH, IIPU 3TOM YKa3blBas YCJIOBHMs INPUMEHHMMOCTH 3akoHa KyroHna, a
TaK)Ke€ IPAKTUYECKH Ba)KHbIE COOTHOILUEHHUA: 3akoHbl Oma I ydacTka Lenu U s
3aMKHYTOH 3JeKTpuueckoil menu, 3akoH JDxoyns—Jlenmna, mpasuma Kupxroda, 3akoHBI
Ddapagest 1S SIEKTPOIN3a);

ONMHUCHIBaTh  (U3WYECKHE TPOIECCHl W SBJICHHSA, HCIONb3YysSd  BEIMYUHBL:
nepeMenieHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMbI TE€Jl, CUja, MOMEHT CHJIbI,
JlaBJICHWE, MOTEHLMAJIbHAs JHEPIUsi, KUHETHUYECKas DSHEprus, MeXaHUuecKas >SHEeprus,
paboTa cuibl, IEHTPOCTPEMHUTEIBFHOE YCKOPEHHUE, CUJIa TSHKECTH, CUJia YIPYTOCTH, cuja
TPEHUs, MOIIHOCTb, PHEPTUs B3aUMOJACHCTBHUS Tena ¢ 3eMi€il BOMM3U €€ MOBEPXHOCTH,
SHeprus ynpyrou aegopmanuu OpyKuHbI, KOJINYECTBO TEIUIOTHI, a0COIIOTHAs TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI SHEPrusl HJI€aTbHOIO OJHOATOMHOIO Tasa,
paboTa uaeasbHOIo ra3a, OTHOCUTENbHAs BIaXHOCTh Bo3ayxa, KII/l uaeansHoOro TemnioBoro
JBUTATEIS; DJIEKTPUUYECKOE T0JIe, HANPSKEHHOCTh AJIEKTPUYECKOrO IO, HANPSKEHHOCTh
I0JI1 TOUYEYHOTO 3apsA]ia WIM 3apsDKEHHOIO I1apa B BaKyyMe M B AMDJIEKTPHUKE, OTEHIUAI
JJEKTPOCTATHYECKOTO MOJISI, PA3HOCTh MOTEHIMAIIOB, JEKTPOABUKYIIAs CHIIA, CHJIA TOKA,
HalpsDKEHNE, MOIIHOCTh TOKA, JJIEKTpPUYECKas €EMKOCTh IUIOCKOTO KOHJEHCATopa,
CONPOTHUBIICHNE Yy4YacTKa LENH C IOCJIEI0BATEIbHBIM M MAapauIeIbHBIM COEAMHEHUEM
PE3UCTOPOB, SHEPTUS AIEKTPUUECKOTO MOJI KOHIAEHCATOPA;

OOBSCHATHL OCOOCHHOCTH MPOTEKaHUS (U3NYECKUX SIBICHUNA: MEXaHMYeCKOe
JIBMD)KEHUE, TEIUIOBOE JIB)KEHHME YacTHIl BEILECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE
nBukenue, auddysusa, HcrnapeHwe, KUINEHHME M KOHAEHCAalMs, IUJIaBJI€HHE U
KpUCTaJIIN3aLus, HaIpaBJIEHHOCTh TEIUIONEPENAUH, AIIEKTPU3ALHNS Tell,
SKBUIIOTEHIMAIBHOCTH IIOBEPXHOCTH 3apsKEHHOTO MPOBOIHUKA;

MIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OAHOM (PM3NYECKOI BEIMYUHBI OT JIPYToif ¢
HCIOJIb30BaHUEM IPSIMBIX U3MEPEHUHN, IPU ITOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3yabTaThl MOTYYEHHONW 3aBUCHUMOCTH (PU3MUECKUX BEITUYMH B BHUJE I'PAadUKOB C yUETOM
aOCOTIOTHBIX MOTPENIHOCTEN U3MEPEHNUH, 1eJaTh BHIBOIBI 110 Pe3yIbTaTaM UCCIIeI0BaHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEpPEeHMs (DU3NYECKHX BEIUYMH, NMPU 3TOM BBIOHMpATh
ONTHUMAJILHBIA METO/I U3MEPEHHs, OLIECHUBATh A0COIIOTHBIE U OTHOCUTENBHBIE TOTPEIIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

MPOBOAUTH OMBITHI 1O TPOBEPKE MPEAJIOKEHHON THIOTEe3bl: IUIAHUPOBATh
HKCHEPUMEHT, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, AHAJIM3UPOBATH IOJyYCHHbIE
pe3yabTaThl U J€NaTh BBIBOJ O CTATYCE MPENI0KEHHON TUIIOTE3bI;
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co0uro1aTh paBuia 0€30MacHOro Tpya MpHU MPOBEAECHUHN UCCIIEIOBAaHUI B paMKax
y4eOHOr0 HKCHEpUMEHTa, MpaKTHKyMa W Y4eOHO-MCCIIEAOBATEIbCKOM M IMPOEKTHOMN
NESTeNbHOCTH C  MCIIOJb30BAaHMEM HM3MEpPUTENbHBIX YCTPOHCTB M J1aOOPaTOPHOIO
00opymoBaHUS;

pemiaTb pacy€THbIE 3aJaud C SIBHO 3aJaHHOM M HESABHO 3aJaHHON (u3nueckoi
MOJICNIbIO: Ha OCHOBAHMHU aHAIM3a YCIOBUS OOOCHOBBIBATH BBHIOOP (DU3MYECKON Mojenu,
OTBEYAIOLICH TpeOOBaHMAM 3alauyd, HMPUMEHSATb (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYyJIaThl (PU3UYECKUX TEOPHH MPH HCIOJIb30BAaHUH MAaTEMaTHYECKHMX METOJIOB PEIICHUS
3aja4, HIPOBOJUTH Pacuy€Thl HAa OCHOBAaHUM MMEIOLIUXCA [JaHHBIX, aHAJIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJIBI PELICHUS C YIETOM MOTYYCHHBIX PE3YJIbTaTOB;

pelmaTb KauyeCTBEHHbIE 3aJauyd, TpeOyroolue IPUMEHEHHUs 3HAHUH U3 pa3HbIX
pa3zienoB Kypca GU3UKH, a TAK)KEe MHTErpallMy 3HAHUN U3 APYTHX MPEIMETOB €CTECTBEHHO-
Hay4YHOI'O IMKJIa: BBICTPAMBATh JIOTMYECKYK LEMOYKY pAcCyXAEHUH C Omopod Ha
M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHHS;

UCIOJIb30BAaTh TEOPETHUUECKUE 3HAHMUA AJ OOBACHEHHS OCHOBHBIX IPHUHLUIIOB
paboTBl WM3MEPHUTENBHBIX TNPUOOPOB, TEXHUYECKUX YCTPOHCTB W TEXHOJIOTMYECKHX
IIPOLIECCOB;

MPUBOANUTH TPUMEPHI BKJIAJa POCCHUHCKMX M 3apyOCKHBIX YUEHBIX-(H3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE IPOLIECCOB OKPY)KAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHIL;

aHAJIM3UpPOBaThb UM OLCHUBATh IIOCIEACTBUS OBITOBOW M IPOU3BOICTBEHHOMN
NESTeIbHOCTH 4YeNIOBeKa, CBA3AHHOM ¢ (U3MUECKUMHM TpoLeccaMu, C TO3ULIUH
HKOJIOTUYECKOM 0€30IacHOCTH, MPEACTaBICHUN O PAallMOHAIBHOM IPUPOAONOIb30BAHUH, a
TaKKe PasyMHOM HCIIOJIb30BaHUH JOCTIDKEHH HAYKM M TEXHOJOTHH ISl JTaIbHEHIIero
Pa3BUTHS YEJIOBEUECKOrO OOIIECTBA;

NPUMEHSATh  PA3UYHBIE CIIOCOOBI  paboThl ¢ uHpopMmanued  (Hu3ndecKoro
COJIEp’KAaHUS C MCIIOJIb30BAaHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOIMH, IIPU 3TOM
MCTIOJIB30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIE TEXHOJOTUHU JUIS TIOWCKA, IMepepaboTKu 1
NpeabsBICHUS. Y4eOHOH M Hay4YHO-TIONYJISIpHOM WHGOpMaluu, CTPYKTYpHUpPOBAaHUS U
WHTEepOpeTanud WHPOPMANUK, TOJTYYEHHOW W3 pa3IMYHBIX HMCTOYHHKOB, KPUTHUECKH
aHAJIM3UPOBATh MOJy4aeMyr0 HH(GOPMAIIHIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIINXCS 3HaHUH, TaK ¥ HA OCHOBE aHaJIM3a HCTOYHHUKA HH(OPMAIIHH;

IPOSIBJISITh OpPraHU3allMOHHBIE M IO3HABATENbHbIE YMEHMSI CaMOCTOSITEILHOTO
NpUOOpPETeHUs] HOBBIX 3HAHWA B TMPOIECCEe BBIIIOJHEHHUS TPOCKTHBIX H  Y4eOHO-
HCCIIeI0BAaTENCKUX paldoT;

paboTaTe B TPYIIE C MCIOJHEHWEM DPA3JIMYHBIX COIMAJIBHBIX POJICH, TUIAHMPOBATh
paloTy TpyYIIbl, PAMOHATBHO PACHPEAEATh AEATEIIbHOCTh B HECTAHJAPTHBIX CUTYAIUX,
aJIeKBaTHO  OIICHWBATh BKJIAQJ KAXKAOTO M3 yYaCTHUKOB TPYNIBI B  pEIICHHE
paccMaTpuBaeMoii MpoOIeMBl;

NpOSABIATh MOTHBALMIO K Oyaymed mnpoeccCHOHaNbHONW JESATENbHOCTH  I10
CMEeUUANBHOCTAM (PU3UKO-TEXHUYECKOTO MPO(UIISL.

K xonny o6yuenus B 11 knacce nipeiMeTHbIE pE3yJIbTAaThl HAa YTIIYOJIEHHOM YPOBHE JOJIKHBI
oTpaXkaThb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSI YMEHUI:

. MOHUMATh pPOJIb (U3UKH B DKOHOMHUYECKOH, TEXHOJOTHYECKOH, COIHUaIbHOW H
ITUYECKON cdepax IeATeNbHOCTH YeloBeKa, pojb U MeCTO (U3MKHM B COBPEMEHHOM
Hay4YHOM KApTUHE MHUpPA, POJIb ACTPOHOMHUH B IIPAKTUYECKOMN ACATEIBHOCTU YEJIOBEKA U
JabHENIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HA4YCHHE ONHUCATENbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSACHUTEILHON M IMPOTHOCTUYECKON (GYHKUMN (U3NUECKOi
TEOPUH — DJIEKTPOJAMHAMHMKH, CIEHHAIBHOM TEOPUH OTHOCUTEIIBHOCTH, KBaHTOBOW
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bu3uKky, posib GU3HUIECKON Teopuu B (POPMUPOBAHUU TPEACTABICHUN O (DU3UUECCKOM
KapTUHE MHpa, MECTO (PU3MUECKOW KAapTHHBI MHpa B OOIIEM pALy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE;

pa3nuyath YCJIOBUS TNPHUMEHUMOCTH MoJeNeld (QHU3MUECKUX Tel U IPOLECCOB
(sIBJIEHUI): OJJHOPOJIHOE AJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE I0JIs, TAPMOHUYECKUE
Kosie0aHus, MaTEMaTUIECKU MasTHUK, HCAbHBINA MPYKUHHBIM MasTHUK, TAPMOHUYECKUE
BOJIHBI, HJI€ATbHBIN KOJIeOaTeNbHbIM KOHTYp, TOHKAs IUH3a, MOJIEJIe aToMa, aTOMHOTO Si7pa
M KBaHTOBOM MOJICIIN CBETA;

pasnuyath ycioBuUsS (TpaHHIlbl, 00JAacTH) MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB,
MOHMMaTh BCeOOWmMil XapakTep (yHIAMEHTAIbHBIX 3aKOHOB M  OIPAaHUYEHHOCTh
MCIOJIb30BAaHHUS YaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBACHATH JIEKTPOMATHUTHBIC MPOLECCHI U SIBICHUS, HCIIOIB3YS
OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBl DJJEKTPOAMHAMHKHA W  CIEUUAIbHOW  TEOpuUu
OTHOCHUTEJIBHOCTH (3aKOH COXpPAHEHMsI 3JIEKTPUYECKOro 3apsja, cwia Awmnepa, cuia
JlopeHna, 3aKOH DJJICKTPOMAarHMTHOW WHAyKUMHM, TnpaBwio Jlenma, cBa3p O/IC
CaMOUHJYKIIMM B AJIEMEHTE IEKTPUUYECKOM LIETIH CO CKOPOCTbIO M3MEHEHHUS CUJIbl TOKa,
MOCTYJNATHI CIIeUATbHONU TEOPUU OTHOCUTEIBHOCTH DHHINTENHA);

aHAJIM3UPOBaTh U OOBSACHATH KBAHTOBBIE IIPOLECCHl M  SIBJIEHUS, HCIOJb3Ys
MOJIOKEHUS KBAaHTOBOW (u3ukH (ypaBHeHHE DiHIITelHa a1 dotorddekra, mepBblii U
BTOpOl moctynaTel bopa, mpuHLIMII COOTHOIIEHUs HeompenenéHHocrel ['eitzenOepra,
3aKOHBI COXpPaHEHUS 3apsIOBOTO MU MACCOBOTO YHMCEI U HHEPTUU B SIEPHBIX PEAKIUsX,
3aKOH PaIn0aKTUBHOI'O pacnana);

ONMHCHIBATh  (DU3MYECKHE TPOIEeCCHl U SBIEHUS, HCHONB3YS  BEITUYMHBIL:
HaNpsLKEHHOCTD 3JIEKTPUYECKOTO IM0JI, NOTEHUHUAN AJIEKTPOCTATUYECKOTO IO0JIsI, Pa3HOCTh
MOTEHIIMAJIOB, AJIEKTPOJBIDKYILAS CHJIA, HHAYKIMS MAarHUTHOTO IOJIsl, MATHUTHBIN MOTOK,
cwia Awmnepa, HHAYKTUBHOCTb, JJEKTPOABIDKYIAs CHJIa CAaMOMHIYKIUH, SHEPrus
MarHUTHOTO TIOJISi TPOBOJHUKA C TOKOM, PEISTHUBUCTCKUN HMITYJbC, MOJIHAS DHEPrHs,
SHEPrus MOKOsI CBOOOHON YaCTHULIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsil
S1Ipa, SHEPTUS CBS3H AIPa;

OOBSCHATHP OCOOCHHOCTH TPOTEKaHUS (PU3NYECKUX SBJIEHUN: AIIEKTPOMArHUTHAs
MHAYKIUS, CAaMOMHIYKIMS, pe30HAaHC, WHTepdepeHIUs BOJIH, AU(pakius, AUCHEpCus,
MIOJIHOE BHYTPEHHEE OTpakeHue, ¢ororniekrpuueckuil apdexrt (poroaddexr), anbda- u
Oera-pacmajbl siAep, ramMma-usiydeHue saep, (PpU3MuUecKue MNPUHLMIBI CIEKTPAIbLHOIO
aHanu3a u paboTHI Jlazepa;

OIpeIeNIATh HAIlPAaBJICHUE UHIYKIIMH MAarHUTHOTO TOJI MPOBOJHHUKA C TOKOM, CHJIBI
Awmnepa u cuisl JIopeHna;

CTPOUTh H300paXKeHHE, CO37aBaeMoOe IUIOCKHM 3€pKajioM, TOHKOW JIMH30H, U
paccuuThIBaTh €0 XapaKTePUCTHKH;

IPUMEHSATh OCHOBOIIOJIATAlOIUEe ACTPOHOMHUYECKUE MOHSITHS, TEOPUU U 3aKOHBI IS
aHayin3a M OOBSACHEHUS (PU3MUYECKHUX IMPOLECCOB, MPOUCXOAAIIUX B 3BE3AaX, B 3BE3HBIX
cUCTeMaX, B MEXTaJaKTHUYECKOW cpeje; ABMKEHHS HEOeCHBIX TeJ, 3BOJIIOLMU 3BE3A H
Bcenennoii;

MIPOBOJIUTH MCCIEIOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C HCIIOJIB30BaHHEM
MPSIMBIX W3MEPEHUH, MpU 3TOM KOHCTPYMpPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJbTaThl
MOJTyYEHHOM 3aBHCHMOCTH (PM3MUECKUX BEJIWYHMH B BUJE TPAPUKOB C YUETOM aOCOIIOTHBIX
MOTPEIIHOCTEeW N3MEPEHUH, 1eNaTh BHIBOIBI 110 pe3yIbTaTaM HUCCIIEOBAHMUS;

MPOBOJIUTh KOCBEHHBbIE M3MEpeHHs (DU3MYECKHX BEIMYMH, NMPU 3TOM BHIOMPATH
ONTHUMAJILHBIA METO/I U3MEPEHHs, OLIECHUBATh A0COIIOTHBIE U OTHOCUTENBHBIE TOTPEIIHOCTH
NPSIMBIX ¥ KOCBEHHBIX HU3MEPEHUH;

MPOBOAUTH OMBITHI 1O TPOBEPKE MPEAJIOKEHHON THIOTEe3bl: IUIAHUPOBATh
HKCHEPUMEHT, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh IOJyYCHHbIE
Pe3yNbTaThl U JeNaTh BBIBOJ O CTaTyce MPEUI0KEHHON TUITOTE3bI;
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OMMCBIBATh METO/IbI MOJYYEHHsI HAYYHBIX aCTPOHOMUYECKUX 3HAHU;

coOroAaTh MpaBmiia O€30MacCHOTO TPy/ia MPU MPOBEICHUH UCCICIOBAHUI B paMKax
y4eOHOr0 SKCIIEpUMEHTa, MpPAKTUKyMa W y4eOHO-UCCIIENOBATEIbCKON U IMPOEKTHOMN
NESATEIBHOCTH C  HUCIIOJIb30BAHUEM HM3MEPUTENBHBIX YCTPOMCTB M JaOOpPaTOPHOTO
000opyI0BaHUS;

pemiate pacdy€THBIE 3aJa4d C SBHO 3aJaHHON W HESBHO 3aJaHHON (Qu3uvecKoi
MOJIETIbIO: Ha OCHOBAHMUU aHAllM3a YCJOBHs BBIOMpPATh (U3UYECKUE MOJENH, OTBEYAIOIINe
TpeOOBaHUSAM 3a/1ay, MPUMEHITh (HOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJaThl
(bu3NYeCKUX TEOpUN MpH HCIOIH30BAaHUM MATEMaTHMUECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTH PACUEThl Ha OCHOBAHMM WMEIOIIMUXCS JIaHHBIX, aHAJIU3UPOBATh PE3YyIbTaThl U
KOPPEKTUPOBATh METO/IbI PELIECHUS C YUETOM MOIYYEHHBIX PE3YIIBTATOB;

pemath KadyeCTBEHHBbIE 3a/aud, TpeOyrolre MPUMEHEHUs 3HAHUM U3 pa3HbIX
paznenoB Kypca (GU3MKH, a TAK)Ke MHTETPalliy 3HAHUH U3 APYruX MPeIMETOB €CTECTBEHHO-
HAYYHOTO UMKJA: BBICTPAUBATH JIOTHYECKYIO LIEMOYKY PACCYyKACHUW C ONOpOM Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS,

WCIIOIb30BaTh TEOPETHUYECKUE 3HAHMS I OOBSICHEHUS OCHOBHBIX IPUHIIUIIOB
paboThl U3MEPUTENBHBIX MNPHOOPOB, TEXHUYECKHX YCTPOWCTB U TEXHOJOTHYECKUX
IIPOLIECCOB;

MPUBOJUTL TPUMEPHl BKIAJa POCCUHUCKUX M 3apyOexHBbIX YYEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE TPOIIECCOB OKPY)KAIOIIETO MHPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

aQHAIM3UPOBAaTh W OIICHUBATh IIOCJIEACTBUS OBITOBOM U  IPOU3BOACTBEHHOM
NEeSTebHOCTH  4YeJOBEeKa, CBSI3aHHOM ¢  (U3MYECKMMM TpoIeccaMH, C  TO3HIHMA
9KOJIOTMYECKON 0€30MacHOCTH, MPEACTABICHUN O pallMOHAIbHOM NPUPOAOIOJIB30BAHUH, A
TaKXK€ pPa3yMHOM HCIIOJIb30BAHUU JOCTHXKEHMM HAayKU W TEXHOJIOTMM JUIsl JalbHEWUILEro
Pa3BUTHS YEJIOBEUECKOTO OOIIECTBA;

NPUMEHITh pa3iMyHble CcHocoObl paboTel ¢ uHOpMmanmei (HU3MIEcKOro
CoJiepKaHUsl C MCIOIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJOTHM, IPH 3TOM
HCIOJIb30BaTh COBpEeMEHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTHH [Tl MOMCKA, MepepadOTKu U
MpeAbsIBICHUST Y4eOHONW W Hay4YHO-TIONMYJSAPHON WHQOpMAINUU, CTPYKTYpUPOBAHHUS U
UHTEpIpeTalu HHPOPMAINK, TOJYYSeHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJy4aeMyl0 HHPOPMAIUIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIIUXCS 3HAHUM, TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA UH(OPMAIINK;

MPOSIBJISITE OpPraHW3allMOHHBIE M TIO3HABATEJIbHBIE YMEHHUS CaMOCTOSTEIBHOTO
MpHOOpeTeHUsT HOBBIX 3HAHWW B TMPOIIECCE BBIMOJHEHUS MPOEKTHBIX M y4eOHO-
HCCIIEIOBATENbCKUX padoT;

paboTaTh B TPyIIE C UCMOJHEHUEM PA3IMUHBIX COIUAIBHBIX POJIEH, MIaHUPOBATH
paboTy TPYIIBI, PAIIMOHATIEHO PACHPENEIsATh EATeIbHOCTh B HECTAHIAPTHBIX CUTYaIMSIX,
aJeKBaTHO OLIGHMBATh BKJAJ KaXJIOr0 M3 YYaCTHUKOB TpPYIIBI B  PEIICHUE
paccMaTpuBaeMoi IpoOIeMBbI;

MPOSBIATE MOTHBAIMIO K Oyaymeld mnpodeccuOHANIBHON —JesTeNbHOCTH 10
CHEIUATBFHOCTIM (DPU3UKO-TEXHHUIECKOTO TPODUIIS.
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TemaTnuyeckoe MJIAHNPOBaAHUE

10 knace
Ne Tema KoauuvecTBo OueHo4YHbIE 20P/L1OP
n/n aKaJeMH4YeCKHX | Mpolueayphl
4acoB,
OTBOJMMBIX Ha
OCBOEHHE TEeMbI
Paszgen 1. HAYYHBI METO/I IO3HAHUSI ITIPUPO/IbI
1.1 | Hay4HbIii MeTOJ TIO3HAHUS TIPUPOJIBI 6 Bu6mnuorexa LIOK
https://m.edsoo.ru/f16b68d7
Wroro no pazneny 6
Paznea 2. MEXAHUKA
2.1 | Kunemaruka 10 bu6mmoreka IIOK
https://m.edsoo.ru/f16b68d7
2.2 | Jlunamuka 10 Bu6imoreka LIOK
https://m.edsoo.ru/f16b68d7
2.3 | Cratuka TBEpIOTO TEna 5 Bubnnoteka IIOK
https://m.edsoo.ru/f16b68d7
2.4 | 3aKOHBI COXpaHEHUS B MEXaHUKE 10 Bub6mmoreka IIOK
https://m.edsoo.ru/f16b68d7
HWToro no pazneny 35 3
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMURKA
3.1 | OcHOBBI MOJIEKYIIIPHOKHHETHYECKOW TEOPHU 15 Bub6mmoreka IIOK
https://m.edsoo.ru/f16b68d7
3.2 | Tepmonunamuka. TennoBbie MalIHbI 20 bu6mnuoreka LIOK
https://m.edsoo.ru/f16b68d7
3.3 | Arperarubie cocTosiHUs BeriecTBa. Pa3zoBbie EPEXOIbI 14 bubnmnoreka [IOK
https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49 3
Paznea 4. DJIEKTPOJIUHAMUKA
4.1 | Onexrpuueckoe noie 24 bubanorexa LIOK

https://m.edso00.ru/f16b68d7
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4.2 | IlocTosAHHBII 2NEKTPUYECKUN TOK 24 bubnuorexa IIOK
https://m.edsoo.ru/f16b68d7
4.3 | Toku B pa3Iu4HBIX cpeax 6 bubmoreka [IOK
https://m.edsoo.ru/f16b68d7
HUroro no pazneny 54 2
Pasnen 5. PUSUUECKUN MIPAKTUKYM
5.1 | Pusnyeckuit npakTUKYM 16 Bubmuoreka IIOK
https://m.edsoo.ru/f16b68d7
HToro 110 paszeny 16 16
PesepBHOE Bpems 10
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 24
11 knacc
Ne Tema KoaunuectBo OueHo4YHbIE 20P/L1OP
n/n aKajeMH4YecKHX | Mpoueaypbl
4acoB,
OTBOAUMBIX Ha
OCBOCHMHEC TEMBbI
Pazgen 1. DJIEKTPOIMHAMUKA
11 MarsutHoe moJje 14 bubGmoreka [JOK
https://m.edso0.ru/39859ef1
1.2 DeKTpOMarHuTHas HHAYKIIHS 13 Bbubamnoreka IJOK
https://m.eds00.ru/39859¢f1
HWroro no pazneny 27 1
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnUYeCKHe KOJIeOaHuUs 10 bubnoreka [JOK
https://m.edso0.ru/39859¢f1
2.2 DJeKTpOMarHuTHbIE KOJIeOaHus 15 bubanorexa LIOK
https://m.edso0.ru/39859¢f1
2.3 | MexaHMYeCKHE U DIIEKTPOMArHUTHBIE BOJHBI 10 bubanorexa LIOK

https://m.edso00.ru/39859¢f1
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24 Onrrka 25 bub6nuoreka [JOK
https://m.edso00.ru/39859¢f1

HWroro no pasmeny 60 2

Pazaen 3. OCHOBBI CIIELIUAJIbHOW TEOPUM OTHOCUTEJIbHOCTH

3.1 Ocuosel CTO 5 bubanorexa [IOK
https://m.edso00.ru/39859¢f1

Uroro no pazneny 5 1

Pa3znen 4. KBAHTOBASI ®U3UKA

4.1 | KopmycKyIspHO-BOJHOBOU Tyaan3M 15 bubmmrorexa [IOK
https://m.edso0.ru/39859ef1

4.2 ®du3nKa aToMa 5 bubGmuoreka [JOK
https://m.edso0.ru/39859¢f1

4.3 du3KKa AaTOMHOTIO SIpa U 2JIEMEHTAapPHbIX YaCTHI] 5 Bubmuoreka IIOK
https://m.eds00.ru/39859¢f1

Hroro mo paszaeny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUWU U ACTPOOPU3UKHU

51 DJIeMEHTHI aCTPOHOMHH U aCTPODUIUKH 12 bubmmrorexa [IOK
https://m.edso0.ru/39859ef1

Htoro o pasueny 12

Pazaen 6. PUSHUYECKHUHN MPAKTUKYM

6.1 | dusMyeCKHUii MPAKTHKYM 16 bubmuoreka [IOK
https://m.eds00.ru/39859¢f1

Hroro mo pazaeny 16 16

Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE

7.1 | Cucremarusamus u 0000LICHHE IPEIMETHOTO COICPIKAHUS M OMIBITA IEATEIBHOCTH, 15 Bbu6moreka LIOK

nproOpPeTEéHHOro NpHU M3y4eHnH Kypea ¢pusuku 10 — 11 kmaccos https://m.edso00.ru/39859ef1

Hroro o pasneny 15

PesepBHOE Bpemst 10

OBHIEE KOJIMYECTBO YACOB I1IO ITPOT'PAMME 170 20

31



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

