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Pabouas mporpamma yuedHoro npeamera OVYIL.06y ®dusnka paspadborana Ha
OCHOBE TpeOOBaHMIA:

deneparbHOrO TOCYIApPCTBEHHOTO OOPa30BaTENBLHOTO CTaHAApTa CPEAHETO
oOmrero oOpa3oBaHus, YTBEPKACHHOTO MpHKa3oM MUHUCTEpCTBAa 00pa3oBaHus U
Hayku Poccuiickoit @enepannu ot 17 mas 2012 r. Ne 413 (ganee — DI'OC COO);

denepanbHOrO0 TOCYJIApPCTBEHHOIO OOpa30BAaTENBbHOTO CTaHAApTa CPEAHETO
npodeccruoHanbHOro oopazoBanus 1mo npodeccun 08.01.28 Mactep OTHEIOYHBIX
CTPOUTENBHBIX U JEKOPATUBHBIX paboT, YyTBEPKIEHHOTO MpHUKa3oM MUHHCTEPCTBA
npocsemenust Poccuiickoit @enepanuu ot 18 mas 2022 r. N 340 (manee — ®I'OC
CII10),

¢ yuetoM nojoxenuid GenepanbHoil 00pa3oBaTEIbLHON TPOrpaMMbl CPETHETO
oOmiero o0pa3oBaHUs, YTBEPKACHHON MpHUKa3oM MUHHCTEpCTBAa MPOCBEIICHUS
Poccuiickont ®epepanun ot 18.05.2023r. Ne 371, ¢ ydeTtom moJjiyyaemou
npodeccun.
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IHosicHUTEIBbHAA 3aIIMCKA

PabGouast mporpamma yueOHOro mnpenmera @Dusuka SBISIETCS YaCThIO
o011eo0pa3oBaTenbHOTO  LUKIA  00pa3oBaTeIbHOM  MPOrpaMMbl  CPEIHETO
npo¢eCCUOHATBEHOTO o0pa3oBaHus — POTPaMMBI HOJTOTOBKH
KBaJIM(UUIMPOBAHHBIX pabounx, ciayxkammx (naiee - IIIIKPC) mo mpodeccun

cpeanero npodeccruonanbHoro oopazoanus 08.01.28. MACTEP OTAEJOYHBIX
CTPOUTEJIBHBIX U JIEKOPATUBHBIX PABOT

Peanuzamus coxmepkanus yuyeOHoro mnpeamera DU3MKU Tpearnosiaraert
COOJIIO/IEHUE MPUHIUIIA TPEEMCTBEHHOCTH MO OTHOIIEHUIO K COJIEPKaHHUI0 Kypca
®U3MKKN Ha CTYIIEHW OCHOBHOTO OOIIETro 00pa3oBaHusl.

B To e Bpems yueOHbI mnpeamer Pusuka g MpodeccrnoHalIbHBIX
00pa3oBaTeNbHbIX OpraHu3aluii 00J1a1aeT CaMOCTOSTEIbHOCTBIO U 1IETbHOCTHIO.

Pabouast nmporpamma yue6HOro mpeamera dusnka MMeeT MEXKIPEeIMETHBIC
CBA3U C 00111€00pa30BaTebHBIMU YUYEOHBIMU TIpeiMeTaMu MaTteMatuka u Xumus,
buonorus, ['eorpadus u npodeccruoHanbHbBIMU JTUCUUTITMHAMU
MarepuanoBenenue, dnexkrporexuuka, MK u a.p.

N3yuenune yuebHOro mnpenmera @Du3nka 3aBeplIACTCA TPOMEKYTOUHOM
aTTectamueil B popme sx3amena B pamkax ocBoeHus [ITICC3 Ha 6aze 0CHOBHOTO
o01mero oOpa3oBaHUsI.

CopnepxaHue mnporpamMmbl 10 (U3MKE HaAmpaBieHO Ha (QopMupoBaHHUE
€CTECTBEHHOHAY4YHOUH KapTuHbl Mupa obyuaromuxcs CI1O knaccoB npu o0yueHun
ux (Qu3uke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusmM OI'OC COO k muaHupyeMbiM
JMYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yJibTaTaM OOyYEeHHS, a TAaKKe
YUUTBHIBAET HEOOXOAMMOCTh pealu3alldi MEXKIIPEJAMETHbIX CBA3€H (QU3MKH C
€CTECTBEHHOHAYYHbIMU y4eOHbIMU mnpeameramu, ob6mme (mamee OK) wu
npodeccuonansubie kommnerenuu (nanee [1K), 3anoxxennsie Bo ®I'OC CIIO no
peanu3yeMou CleuIbHOCTH.

[Iporpamma 1o Gpu3MKe BKIIOYAET:

IJIAaHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (pu3uku Ha 0a30BOM ypOBHE, B TOM
YuCIIe IPEAMETHBIE PE3YIbTAThI; COAEpKaHUE yueOHOTo npeaMera « Du3nKay.

du3rka Kak Hayka O Haubosee OOMMX 3aKOHAX HPHUPOABL, BHICTYyMas B
KauecTBe y4eOHOro MpeaMera B TEXHUKYME, BHOCUT CYLIECTBEHHBIM BKJaJ B
cucTeMy 3HaHu# 00 okpyxkaroiieM mupe. Kypc pusuku - cucremooOpasyromnuii s
€CTECTBEHHO-HAYYHbIX YYEOHBIX IPEIMETOB, NOCKOJBKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB W SIBICHUW, M3y4yaeMbIX XuUMHUEH, Ouosoruei,
¢dbusnueckoit reorpadueit u acrpoHomwueit. Mcmonp3oBaHME U AKTUBHOE
npuMeHeHne (QU3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep MW Pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTeTUKH, TPAHCIIOPTA, OCBOCHHUS KOCMOCAa,
MOJIYYEHHS] HOBBIX MAaTEPHUAJIOB C 3aJaHHBIMH CBOMCTBAMHU U Apyrux. M3yueHue
(bU3MKKM BHOCUT OCHOBHOM BKJIa/1 B (GOPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHbI

4



Mupa oOydyarouuxcs, B (opMUpOBaHME yMEHUN MPUMEHATh HAYYHBIM MeETO.
MO3HAHUS NP BBINOJIHEHUN UMHU YUEOHBIX UCCIIETOBAHHIM.

B ocHOBY Kypca ¢hu3uky a1t ypoBHS CpEAHETO 00IIeTro 00pa30BaHUSs MOJI0KEH
P UAer, KOTOPbIE MOYKHO PaCCMaTpyBaTh KaK IIPUHLIUIIBI €0 OCTPOCHUS.

Hoea yenocmnocmu. B COOTBETCTBHM C HEW KypC SIBISIETCA JIOTUYECKH
3aBepUIEHHBIM, OH COACPKHUT MaTepHuall U3 BCeX pa3/iesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKO, TaK 1 COBPEMEHHOM (DM3HKHU.

Hoes cenmepanuszayuu. B cooTBeTcTBMM C HeW Marepuan Kypca (U3UKU
o0beqMHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce siBIsiercs
dbopMHpoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEUIECTBE U
oJIE.

Hoes eymanumapuzayuu. EE peanuzainus MOpeanojaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIUMU, HPABCTBEHHBIMU
Y SKOJIOTUYECKUMH NMPOoOIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc ¢pu3uku npeamnosiaraet 3HakOMCTBO
C IIMPOKUM KPYIOM TE€XHMYECKUX M TEXHOJIOTUUECKHUX MPUIIOKECHUN WU3YyUYEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peannsyercsi TIOCPEICTBOM BBEACHUSA DIIEMEHTOB
COJIEp)KaHusl, TMOCBAUIEHHBIX HKOJOTMYECKUM MpoOjJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTMH, a TakXke OOCYKIEHUs
npo0JIeM pallMOHAIBHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKOI 0€30MMaCHOCTH.

CrepKHEBBIMU 3JEMEHTaMU Kypca (PU3MKM Ha YPOBHE CpPEOHEro OOIIero
00pa3oBaHMs SABJISAIOTCS PU3NYECKHE TEOPHH.

CHCTeMHO-AESATENbHOCTHBI MOAXO0/A B Kypce (PU3HKHU peau3yeTcsl MPEexkIe
BCETO 3a CUET OpraHU3aIuU YKCIIEPUMEHTATHHOM EATETLHOCTH 00yJarOIIMXCS.

bonblioe BHUMaHUE yIAeasa€eTCs PEIICHUIO PACYETHBIX U KAY€CTBEHHBIX 3a/1a4.
[Ipu 5TOM 117151 pacUETHBIX 33/1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4U C SIBHO 3aJJaHHOU
bu3nueckoil MO0, MO3BOJSIONIME MPUMEHSATh HW3YYEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJIHOrO pazliefla Kypca, TaK M WMHTETPUPYsS 3HAHUS U3
pa3HbIX pa3nesioB. [ KaueCTBEHHBIX 3a7a4 IPUOPUTETOM SIBJISIOTCS 3a/IaHUS Ha
00BbsSCHEHHE MpOoTeKaHUsi (U3MYECKUX SBJICHUM W TPOLECCOB B OKpY’Karollen
KU3HHU, TpeOyrolue BbhIOOpa (HU3MYECKON MOJENH IS CUTyallud MPaKTHKO-
OPUEHTUPOBAHHOI'O XapakTepa.

JlemoHCTpanmoHHOe 000pymoBaHWe (OPMHUPYETCS B COOTBETCTBHH C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMe Mo (U3HMKE KIIOUYEBBIX JIEMOHCTpAIMil s
VCCIICOBAHNSI  U3y4aeMbIX SBICHUW W IPOLECCOB, JMIUPUYECKUX U
(dyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHI.

OCHOBHBIMU yenamu n3ydeHus: (GU3UKU SABIISIOTCS:

e (opmupoBaHUE UHTEpECa U CTPEMIICHUS 00yYarOUUXCsl K HAYYHOMY U3YUYEHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJI€ IMO3HaHUSA U (OPMHUPOBAHUE
MCCIIEI0BATENIBCKOTO OTHOIIEHUS K OKPYIKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAyYHOTO MUPOBO33PEHHUS KaK pe3yJibTaTa M3y4YeHHUs OCHOB
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CTpPOEHUS MaTepuu U GyHAaMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHue yMeHUN OOBSICHATH SBJICHUS C UCIOJIB30BAHUEM (PU3MUECKHUX
3HAHWH W HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe TMpPEACTaBICHUNH O poju (U3UKUA Uil Pa3BUTUS APYIHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTrxeHne 3TuX Ieneil o0ecreunBaeTcss pelieHneM CIeAYIOINUX 3a71ad B
npoliecce u3ydeHus Kypca (GU3MKU Ha YPOBHE CpeAaHero oOliero oOpa3oBaHUs U
CIIO:

e mpuoOpeTeHNEe CUCTEMbl 3HAHMK 00 O00MUX (PU3MUECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpWsIX, BKJIIOYAas  MEXaHUKY, MOJICKYJApHYIO  (PHU3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

e (opmMupoBaHHE YMEHUU NMPUMEHATh TCOPETUUCCKUE 3HAHUS ISl OOBSICHEHUS
(bU3UYECKUX SBJICHUN B MPUPOJC W JUISA MPUHATHS NMPAKTUICCKUX PEIICHUN B
MOBCEHEBHOM JKH3HH;

® OCBOCHHE CITIOCOOOB PEIICHUS PA3IUYHbBIX 33]1a4 C SBHO 3aJaHHON (PU3UUECKON
MOJIEIIbIO, 33]1a4, MOPa3yMEBAOIINX CAMOCTOSITENIbHOE CO3/laHne (Pru3ndeckoi
MOJIEJIY, aJICKBAaTHON yCIIOBUSAM 33/1a4U;

e [OHMMaHWe (PU3NYECKUX OCHOB W TIPUHIIMIIOB JICUCTBHUS TEXHHUYCCKHUX
YCTPOWCTB M TEXHOJIOTHYCCKUX IPOIIECCOB, WX BIHUSHHUS HAa OKPYKAIOIIYIO
cpeay;

® OBJAJCHHEC METOJAaMHU CaMOCTOSTEIHHOTO TIUIAHUPOBAHUS U TPOBEICHUS
(GU3MYECKUX OKCIEPUMEHTOB, aHajW3a W WHTEpHIpeTanud WHOOpMaIuHy,
oTnpeeeHus JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

® CO3/IlaHME YCJIOBUM JJiIsi Pa3BUTHS YMEHHUH MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM JIEATETLHOCTH.

Ha wusydyenue ¢usuku (0a30BbI YpOBEHb) Ha YPOBHE CPEIHEro OOIIEero
obOpazoBaHusi orTBoauTcst 207 4acos.

Conep:xkanue 00y4eHust
Dusuka

BBenenue
duznka U1 MeTOAbI HAVYHOI0 HO3HAHWUS

®dusuka - HayKa o0 npupoze. Haydnsie MeToAbl MO3HAHUS OKPYKAIOLIErO0 MHUPA.
Posnb skciepuMeHTa U TEOpUU B IPOLECCE MO3HAHMSI TPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MogenupoBanue (usnueckux sBICHUM U mpoueccoB. HayuHble TI'MIOTE3BI.
dusznueckne 3aK0HbI U TeOpHH. [ paHUIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHIHT

COOTBETCTBHUS.

Pones u Mecto ¢uszuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOUN JAEATETBHOCTH JIFOJCH.
Jlemoncmpayuu

AHanoroBbie U TIU(PPOBBIC U3MEPUTENBHBIC MPUOOPHI, KOMITBIOTEPHBIC TaTUHKH.

Pasznea 1. Mexanuka




Tema 1. Kunemamuxa

Mexannyeckoe aBukeHne. OTHOCUTENbHOCTh MEXaHUYECKOTO IBIKeHus. Cuctema
orcuéra. TpaekTopusi.

[lepemerienue, cKopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE
MaTe€puaibHON TOYKM, HX IMPOEKIUM HA OCH CHUCTeMbl KoopauHaT. CloxeHue
IIEPEMELICHUI U CII0KEHUE CKOPOCTEH.

PaBHomepHOe ¥ paBHOYCKOpPEHHOE TMpsIMOJMHEHHOE JBIkeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHHUS MaTepHaIbHOU
TOYKH OT BPEMEHHU.

CBoOogHoe nmageHue. Y CKOpeHue CBOOOIHOTO MaICHHUS.

KpuBonuneitHoe nBuxeHue. J[BUkeHHE MaTepUalIbHOM TOUKH IO OKPY’KHOCTU C
IIOCTOSTHHOM IO MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAs cKopocTs. [lepnon n
yactoTta oOpaieHus. LleHTpocTpeMuTenbHoe yCKOpEHue.

TexHu4eckrne ycTpoilcTBa M NMPAKTUYECKOE NMPUMEHEHHUE: CHUIOMETP, JIBHIKEHUE
CHapsI/10B, LIEMHbIE U PEMEHHBIE TIEpEeIaUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, WIUTIOCTPALMS KUHEMAaTUYECKUX XapaKTEPUCTHK
JIBIKCHUS.

[IpeoOpazoBanue ABMKEHH C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmionenue nBmxeHust Tena, OpOLIEHHOTO TOJX YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHus: CBOOOHOTO MaICHHUS.

Hampasnenue ckopocTy Npu ABHKEHUHU MO OKPYKHOCTH.

Tema 2. /lunamuxa

[Ipuanun otHocurensHOcTH [Manmies. Ilepsriii 3akoH Herotona. MHepunanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3uuuu cui. Bropoi 3akon HprotoHa nms
MaTepUaIbHOM TOUYKU. Tpetnit 3akoH HproTOHA U1 MaTepraIbHbIX TOYEK.

3akoH BceMHpHOro Tarorenus. Cuna tspkecTu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Bunel Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe
Tperue. Cuiia TpeHHs CKOJIbKEHUsI U cuiia TpeHus nokos. Kosddumuent tpenus. Cuna
CONPOTHUBIICHUSI IPU IBU>)KEHUU TeJA B )KMIKOCTH WM rase.

[TocTynarenpHOE M BpalareabHOe IBUKEHHE a0COIIOTHO TBEPIOTO TETa.

MOMEHT cuJibl OTHOCUTENBHO OCU BpauieHus. [lnedo cumbl. YciaoBus paBHOBecHs
TBEPAOrO Tena.

TexHu4eckrue yCTpONUCTBA U MPAKTUYECKOE MPUMEHEHUE: TTOAIIUITHUKY, ABUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEepUMH.

CpaBHeHHE Macc B3aMMOJIEHCTBYOLINX TEN.

Bropoi1 3akon HerotoHa.



Nsmepenue cui.

CrnoxeHue cuil.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT Ae(OpPMaLIUU.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U aJACHUU.

CpaBHeHUE CU TPEHUS TIOKOSI, KAUEHUs U CKOJIb)KECHHS.

YcnoBus paBHOBECUA TBEPAOTO Teia. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

H3yuenue o0gudicenusi mena no OKPYIHCHOCMU NOO OeUCmeuem Cuivl Yynpyeocmu u
Cubl msdicecmu

Tema 3. 3aKkonvl coxpaneHus 6 Mexanuke

NMnynbc MaTepuaabHOM TOUKH (Tesa), CUCTEMBI MaT€pUANbHBIX ToueK. MMiynbe
CHUJIbI MU U3MEHEHNE UMITYJIbCA TENA. 3aKOH COXPaHEHMs UMITyJIbca. PeakTHBHOE ABUKEHUE.

Pabota cunbl. MOIITHOCTH CHIIBL.

Kunernueckas sHeprus MaTepuaabHON TOUKH. Teopema 00 n3MeHeHUU
KUHETHYECKON SHEPTHUH.

[TorenumansHas sHeprus. [loTeHnuManbHas sHeEprusi ynpyro aehopMHUpPOBaAHHON
npyxuHsl. [loTeHIManbHas sHEprus Tena BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHnmanbHble U HEMTOTEHIMAIbHBIE CHIIBI. CBA3b pa0OThl HEMOTEHIIUATBHBIX CUIT
C UBMEHECHHEM MEXAHUYECKOW DHEPIUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpoOWCTBA W IPAKTHUUECKOE NPUMEHEHUE: BOJIOMET, KOIEp,
MPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTnBHOE IBHM)KEHUE.

[lepexoa MOTEHITMAIBHON YHEPTHUH B KUHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

H3yuenue 3aKkoHa COXpaHEHUss MEXAHUYECKOU IHEPLULL.
Paszpnen 2. MosiekyasipHas ¢pusuka 1 TepMOJIMHAMHKA
Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKONM TEOpPUH M HX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe gaBuxenue. Juddysusa. Xapakrep IBUKEHUS U
B3aUMOJICICTBUS YaCTHI] BellecTBA. MO CTPOCHHUS Ta30B, KUAKOCTEN U TBEPIBIX Tell
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeneid. Macca 1 pa3Mepbl MOJIEKYI.
KonunuectBo Bemecta. [locrosinnass ABoraapo.

TennoBoe paBHOBecue. Temmepatypa u e€ wusmepenue. lllkanma temmeparyp
Lenbcus.

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHHME MOJIEKYJSIPHO-KMHETUYECKON
TEOPUHU HJCANbHOr0 raza. AOCONIIOTHASI TeMIIEpaTypa Kak Mepa CpelIHel KUHETHYeCKOU
SHEPruM TEIJIOBOIO ABMKEHUA 4vacTull raza. lllkama temneparyp KenbBuna. ['a3oBbie
3aKOHBl. YpaBHeHue MenaeneeBa-Knaneiipona. 3akon JlanbroHa. M3ompoueccsl B
ujeallbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacrasienue
U30MPOIIECCOB: U30TEPMa, U30X0pa, H300apa.



TexHuueckue yCTpoiCTBa M MPAKTHUECKOE TPUMEHEHHE: TEPMOMETP, OaApOMETD.
Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIIME TUCKPETHOE CTPOEHUE BellecTBa, (pororpaduu MOIeKy
OpPraHUYECKUX COCIUHEHUM.

OmnbITel 110 UG GY3UHN KAIKOCTEH U ra30B.

Mopens OpOYHOBCKOTO JIBUYKEHUSI.

Mogenb omnbita IlTepHa.

OnBITHI, TOKA3bIBAIOIINE CYLIECTBOBAHUE MEXKMOJIEKYIISIPHOTO B3aUMOICHCTBUSI.

Mopenb, nrocTpupyronias Ipupoay J1aBJIeHUS ra3a Ha CTEHKHU COCYy/1a.

OnbITHI, WJUTFOCTPUPYIOIINE YPAaBHEHHE COCTOSHUS MCAIBHOTO Ta3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onwvimnas npoeepka 3akoua I eti-Jlroccaxa

Tema 2. Ocnosvt mepmoouHamurku

TepMoauHamuyeckasds cucTemMa. BHYTpeHHsAs JHeprus TEpMOAMHAMUYECKOU
CUCTEMBI 1 c1Ioco0bI €€ n3MeHeHus. KonnuecTBo TemioTsl 1 paboTa. BHyTpeHHss s3Heprust
OJHOATOMHOI'0 MJICATILHOIO ra3a. Buasl Temonepeaadu: TEMIONPOBOJHOCTb, KOHBEKIIHS,
U3JIydCHHE. YJenbHas TEIUIOEMKOCTh  BemecTBa. KOIMYECTBO  TEIUIOTHI  IpH
TeIIonepenaye.

[TonsiTre 06 agnadbatHom nporecce. [lepBblit 3akoH TepMmoanHaMuku. [Ipumenenue
NIEPBOT0 3aKOHA TEPMOJUHAMUKHU K U3ompoueccaM. I 'papuueckas unrepnperanus paboTs
rasa.

Bropoii 3akon TepmonHaMuki. HeoOpaTUMOCTh MPOIIECCOB B MPUPOJIE.

TeruoBbie MamuHbl. [IpuHIMIBL AeCTBHS TemIoBbIX MamuH. [IpeobpazoBanus
SHEPTUU B TEIUIOBBIX MamuHaX. KoagduuueHT nose3Horo ASCTBUS TETUIOBOW MAIIIMHBI.
[uxkn Kapuo u ero xko3)@PUIMEHT MOJE3HOTO ACHCTBUSA. DKOJOTHUYECKHE MPOOJIeMbI
TEIJIOOHEPTEeTUKH.

TexHnueckrne yCTpOWCTBA M MPAKTUUYECKOE NMPUMEHEHHE: IBUTaTENb BHYTPEHHETO
Cropanusi, ObITOBON XOJOJUIBHHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEH HEPTUU Tea MPU COBEPIIEHUH PabOThI: BHIIET MPOOKH U3
OYTBUIKH ITOJ1 IEUCTBHEM CKATOTO BO3yXa, HarpeBaHue 3(upa B JaATYHHOU TpyOKe MyTEM
TpeHwus! (BUICOAEMOHCTPAIIHS).

N3menenne BHyTpeHHEH SHEprun (TEMIEpATyphl) Tella IpH Terionepeaaye.

OnbIT 110 a1MabaTHOMY PACIIUPEHHIO BO3AyXa (OMBIT C BO3IYIIIHBIM OTHUBOM).

Mogenu mnapoBoil TypOWHBI, ABUTATENIsl BHYTPEHHETO CrOpaHHs, PEAKTUBHOIO
JIBUTATES.

Tema 3. Azpezamnvie cocmoanusn eeugecmea. Dazosvie nepexoont

[Tapoo6pazoBanne u koHaeHcaiusi. McmapeHue u kuneHue. AOCOTIOTHAs H
OTHOCHUTEJIbHASI  BJIAXHOCTh Bo3ayxa. HacelmenHslii mnap. YxaenbHas —Temuiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JaBJICHHUS.

TBépnoe teno. Kpucramnmueckue u amopdHble Tena. AHU30TPONUS CBOWMCTB
kpuctauioB. JKuakue kpucramisl. CoBpeMeHHble Marepuaibl. llnaBiaenue wu
KpUCTau3anus. Y enbHas Tersiora miasienus. Cyoaumarus.



YpaBHeHHE TEIIOBOrO OanaHca.

TexHuueckue ycTpoicTBa U MPAaKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KaJIODUMETpP, TEXHOJOTMU TIOJYyYEHHUsT COBPEMEHHBIX MAaTE€pUaloB, B TOM 4YHCIIE
HaHOMAaTEPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu NOHM>KEHHOM J1aBJICHUHU.

Crioco0bl M3MEpeHNs BIaKHOCTH.

HaGnronenne HarpeBaHus U TUIABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpucTajlioB.

Pa3nen 3. DiiekTpoauHammuka
Tema 1. Inekmpocmamuxa

DNeKTpu3anus Ted. DJEKTpUYeCKud 3apsa. JIBa Buaa SIEKTPUUYECKUX 3apsiiOB.
[IpoBOAHMKH, MUAAEKTPUKU U TMOJYNPOBOJHHUKUA. 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO
3apsja.

B3anmopeiicteue 3apsaoB. 3akoH Kysona. ToudeuHbll 3JI€KTpUYECKUN 3apsn.
Onextpuueckoe noisie. Hanpsyk€HHOCTH 3ekTpuueckoro nois. [lpunuun cyneprno3uuuu
3JIEKTPUYECKUX MOJIEH. JINHUY HANPSKEHHOCTH 3JIEKTPUUYECKOTO I1OJI.

PabGota cun anextpoctatudeckoro mojs. [loreHuman. Pa3HOCTh MOTEHIIMAIIOB.
[IpoBOOHMKKM M JUAJIEKTPUKH B AJIEKTpOCTaTHUECKOM moje. Jlusnekrpuyeckas
MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHaeHcaTtop. DNeKTpOEMKOCTh IIJIOCKOTO KOHJAEHcaTopa.
OHeprus 3apsyKEHHOTO KOHJEHCATOPA.

TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE MPHUMEHEHHUE:  DJIEKTPOCKOIL,
DIIEKTPOMETP,  IJNEKTPOCTAaTUYeCKash  3alluTa,  3a3eMJIEHHE  AJIEKTPOnpHOOpOB,
KOHJICHCATOP, KOMPOBAJIbHBIN anmapar, CTPyMHBIN IPUHTEP.

Jlemoncmpayuu

YCTpONCTBO M PUHINI JECUCTBUS SJIEKTPOMETPA.

B3anMopeiicTBre Ha3JIEeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3aAPSIKEHHBIX TEl.

[TpOBOJHUKY B 3IEKTPOCTATUUECKOM II0JIE.

DJeKTpocTaTnyecKas 3allnTa.

JIN3IIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCATOpa OT IUIOIIAAY IJIACTHH,
pacCTOSHUS MEXK1Yy HUMU U TUAIEKTPUUYECKOU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJAEHCATopa.

Tema 2. [locmoannwtii 3nekmpuueckuii mok. Toku 6 paznuuneix cpedax

DNIeKTPUUECKUN TOK. Y CJIOBHS CYIIECTBOBAHUS DJICKTPUUECKOTO ToKa. McTouHMKH
Toka. Cuna toka. [locTosHHBII TOK.

Hanpspxenue. 3akon Oma asis ydacTKa LETH.

DJEeKTPUUECKOE  COMPOTUBICHUE.  YEIbHOE  COMPOTUBICHHE  BEIICCTBA.
[TocnenoBatenbHOE, MapaIeIbHOE, CMEIIAHHOE COSAMHEHNE TPOBOTHUKOB.

PaGota anektpuyeckoro toka. 3akon J[xoymnsa-Jlenna. MOIMIHOCT 3JEKTPUIECKOTO
TOKA.

DNEeKTpOABMKYIIAs CUja M BHYTPEHHEE COMPOTUBICHUE MCTOYHHKA TOKA. 3aKOH
OmMa 1151 moJIHOM (3aMKHYTOM) 3nekTpuueckoi nenu. KopoTtkoe 3aMbIkaHUeE.
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DONEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAINIOB. 3aBUCHMOCTbH COIPOTHUBIICHUS
METaJUIOB OT TeMIieparypsl. CBEpXIPOBOJUMOCTb.

DJIeKTpUUYECKUI TOK B Bakyyme. CBOWMCTBA 3JIEKTPOHHBIX IIyUKOB.

[HomynpoBoguuku. CoOCTBEHHAsI M MIPUMECHAsE IPOBOIUMOCTD TOIYIIPOBOJIHUKOB.
CaoiicTBa p-n-nepexona. [1onynpoBogHMKOBbIE TPUOOPBHI.

DJIEKTpUUYECKUI TOK B PACTBOPAX U PACILIABAX AJIEKTPOJIUTOB. DINEKTPOJIUTHYECKAS
JUCCOLMAaLUsL. DIEKTPOIIN3.

DnekTpuueckuil ToK B razax. CaMOCTOSATENbHBIM W HECAMOCTOSTEIbHBIN pa3psl.
Momnnus. [Inazma.

TexHu4eckne yCTpoMCTBa M MPAKTHUECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTar, UCTOYHHKH TOKA, 3JIEKTPOHArpeBaTeNIbHbIE NMPUOOPHI, 3JIEKTPOOCBETUTEIBHBIC
npuOOpPHI, TEPMOMETP COTIPOTUBIICHUS, BAKYYMHBIH MO, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
IIOJIYITPOBOTHUKOBBIN JUO/JI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKa U HANPSKEHUS.

3aBUCHMOCTb CONTPOTHUBIICHUS HUIUHAPUYECKNX IIPOBOJHUKOB OT JUIMHBI, IIJI0OIIA N
IIONIEPEYHOI0 CEUYCHUS U MaTEpHAIIA.

CwmenanHoe coeJMHEHNE POBOAHUKOB.

[Ipsmoe  u3MepeHue  SIEKTpoABWXKyHIeH  cuibl.  KopoTkoe — 3amblKaHue
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBJICHUS.

3aBUCHUMOCTb COITPOTUBJIEHUSI METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psn v IpOBOAUMOCTB BO3yXa.

OnHOCTOPOHHSA MPOBOAUMOCTD AUO/A.

Yuenuuecxuii sxcnepumenm, 1abopamopmvie pabomol
Hsmepenue 3/]{C u enympenne2o conpomugnienuss UCMo4HuUKa moxda

Hsyqenue nocne008amenbHo20 U napaiiejllbHozco coeouHenus I’lpOGOaHMKOG

Tema 3. Maznummnoe nosne. I1eKmpomMacHUMHAA UHOYKYUA

[TocTosiHHBIE MarHuTHL. B3anmoaeiicTBue NOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJe.
Bekrop marHuTHOM WMHAYKUMU. [IpuHIUMN Cynepno3uuuu MarHUTHBIX MOJIeH. JInHuH
MarHuTHOM WHAyKUuMH. KapThHa JWHMA MArHUTHOM HWHAYKUHAH TIOJNS TOCTOSHHBIX
MarHuTOB.

MarnuTtHoe 1noJsie MpOBOJHMKA C TOKOM. KapTuHa JNUMHUN MHIYKIMU MarHUTHOTO
MOJISl JUITMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHUKA, KATYIIIKU
¢ TokoM. OneIT OpcTena. BzaumoneiicTBue mMpoBOAHUKOB C TOKOM.

Cunia Amnepa, e€ MOJyJib U HalpaBlICHHE.

Cuna Jlopenia, e€ Moaysib U HampaBieHue. J[BHKeHUE 3apsiKEHHON YacTHIbI B
OJIHOPOJIHOM MAarHUTHOM MoJje. Pabota cuiibl Jlopenna.

SIBneHne 37IeKTpOMAarHUTHOM MHAYKUMU. [IOTOK BEKTOpa MarHMTHOM WMHIYKLIMH.
DNEKTPOABIKYIIAs CUjla MHAYKIUU. 3aKOH JIEKTPOMarHuTHOW UHAyKIuu Dapajes.

BuxpeBoe anekTpuueckoe mnosie. DIeKTPOABIKYIIAs CHIIa UHAYKIUN B IPOBOAHUKE,
JBIDKYIIEMCS TOCTYNaTENbHO B OJTHOPOTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenna.

WunyktuBHOCTE.  SIBIIEHME  CaMOMHIYKIIUU. DNEeKTpOABIKYyIIas  cuia
CaMOUHYKIIHUH.

DHeprusi MarHUTHOTO MOJISl KATYLIKH C TOKOM.
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DNEKTPOMATrHUTHOE TOJIE.

TexHUYecKrne yCTpPOMCTBA M IMPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MArHUTBHI,
3JIEKTPOMAarHuThl, 3JIEKTPOJIBUTATENb, YCKOPHUTENIM  DJIEMEHTapHBIX  YACTHIL,
WHIYKIMOHHAS 1IEYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JEKTPOHHOIO My4YKa MarHUTHBIM TOJIEM.

JIuHWY MHIYKIMY MarHUTHOTO MOJIS.

B3aumopericTBue 1ByX NMPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[evictBrue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBiIeHUE PNEKTPOMATHUTHON MHIYKIUH.

[IpaBuno Jlenua.

3aBUCUMOCTb DJIEKTPOJBIKYILIEH CHUJIbI WHIAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHIYKIIHH.

Yuenuuecxuii sxcnepumenm, 1abopamoprsie pabomol

Habnwooenue deticmeus macHumuo2o nojist Ha MoK

U3zyuenue aenenus 21eKmpoMacHUMHOU UHOYKYUU

Paspnen 4. Kosie0anusi 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmMpoMaZHUMHblE KO1€DAHUA

KonebarenpHas cucrema. CBOOOIHBIE MeXaHWYECKHE KojieOaHus. ["apMoHHUecKre
koneOanud. [lepuon, yactora, ammmTyaa U (asa xoneOanuid. [IpyKMHHBIA MasTHUK.
MaremaTudeckuii MasTHHK. YpaBHEHHWE TapMOHHMUYecKHX KosebOanuii. [IpeBparienue
HHEPTUU MPU TAPMOHUYECKUX KOJICOaHUSX.

Koneb6atenbHbiil KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUS B UJI€aTbHOM
KOoJe0aTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYECKUMHU U DIEKTPOMArHUTHBIMU
koneOanuamu. @Dopmyna TomcoHa. 3aKkoH COXpaHEHUS DJHEPrUM B HICAIBHOM
KosebaTeIbHOM KOHTYpE.

[IpencraBnenue o0 3aTyXalIIUX KoJeOAHUSX. BbIHYXIEHHbIE MEXaHHUYECKHE
kosnebOanus. Pe3onanc. BeiHyKIeHHBIE 2IEKTPOMarHUTHbIE KOJeOaHus.

[lepemennbiii ToOk. CUHYCOUIAIbHBIN IEPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYTHOE U ICUCTBYIOIIEE 3HAUCHHUE CHIIbI TOKA U HAIIPSYKECHUS.

Tpanchopmarop. IIpomsBoacTBo, mepemaya ©u MOTPEOJICHHE DIEKTPUUIECKON
DHEPTUU. OKOJOTMYECKHE PUCKM TPU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
MCIIOJIb30BAaHMS DJIEKTPOIHEPIUU B TOBCETHEBHOM KU3HU.

TexHu4eckne yCTpoMCTBAa U NMPAKTUYECKOE NMPUMEHEHHUE: DJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, TMHUHU 3JIEKTPONEpeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB — KoOJIEOATENBHOW  CHUCTEMBbI  (NMPYKUHHBIA WU
MaTeMaTUYEeCKUN MasITHUK).

HaGmronenue 3aTyxarommx KojieOaHuH.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenne pe3onanca.

CBOOOIHBIE TIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuusorpaMMbl  (3aBUCMMOCTH CHJIbI TOKa M HANpsKEHUS OT BPEMEHM) IS
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ANIEKTPOMArHUTHBIX KOJICOaHUH.

Pesonanc mpu  mOCIENOBATENIBHOM — COSAWMHEHHH  PE3UCTOPa,  KATYIIKH
WHAYKTHBHOCTU U KOHJCHCATOPA.

Mopnens TUHAA AIEKTPOIIepeIayun.
Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpedenenue yckoperusi c60600H020 NAOeHUsI NPU NOMOWU MASMHUKA

Tema 2. Mexanuueckue u 31eKmpoMazZHumHble 60JIHbL

Mexannyeckue BOJIHBIL, ycioBHs — pacnpoctpaHeHus. Ilepmon. CkopocTh
pacnpocTpaHeHus U JTnHa BoJiHbl. [lonepeunsie ¥ npoaoiabHbie BOIHBL. UHTEppepenus
U TUQPaKIUs MEXaHUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBI. YCJOBHS HW3JIYYEHHs] DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanusa BekTopoB E, B, v B anekTtpomarHutHOW BosHE. CBOICTBa
9JIEKTPOMAarHUTHBIX BOJIH: OTpPa)X€HHWE, MpPEJOMJICHHE, MOJsApHu3anus, Iudpaxius,
uHTepdepenus. CKOpoCTh IMEKTPOMATHUTHBIX BOJIH.

[lIxana 5>JE€KTPOMAarHUTHBIX BOJIH. [IpUMeHEHuE »3IIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyHIMIBI paIuOCBA3H U TeneBUAcHU. Panqnonokanus.

DNEKTPOMATrHUTHOE 3arpsA3HEHHNE OKPYIKAIOIIEN CPEIbI.

TexHuueckue ycCTpoiicTBa U  MPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTBI, yJIbTPa3ByKOBas [MarHOCTHUKa B TEXHUKE M MEIUIMHE, pajap,
pamuonpuéMHUK, TeEeBU30p, aHTeHHa, Tenedon, CBU-neusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTPaHEHNE MONEPEYHBIX U MPOAOTIbHBIX BOJIH.

KoneOmromeecs Teno Kak UICTOYHHK 3BYKA.

Habmronenue otpakeHus U NpeIoMIICHUsI MEXaHUYECKUX BOJIH.

Habmonenne naTepdepeHuy U Audpakiuid MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenne cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOH W 4acTOTOM
KoJeOaHU.

HccnenoBanne CBONCTB JJIEKTPOMATHUTHBIX BOJIH: OTPa)XXEHHE, MPEIOMIICHUE,
noJisipu3anus, Auppakuus, THTephepeHIus.

Pasnen 5. Onmuka

['eomeTrpuueckas ontuka. [IpsMoarHETHOE pacnpOCTpaHEHUE CBETA B OJTHOPOJIHOMN
cpene. JIyu cBera. ToueyHbIN HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. l[locTpoeHue wu300pakeHUN B
IJIOCKOM 3€pKaJe.

[Ipenomniennie cBeTa. 3aKOHBI MPEIOMIICHHS CBeTa. AOCONIOTHBIN IOKa3aTelb
npenomieHud. [lonHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbIi yroa MOJHOTO
BHYTPEHHET0 OTPaKEHUSI.

Hucnepcus cera. CnoxxHbIi cocTaB Oenoro ceera. Lser.

Cobuparomue u paccenBaronue JuH3bl. ToHkas nuH3a. DokycHOE paccTosiHUE U
onTHYeCKass cuja TOHKOW suH3bL. [locTpoeHue wu3o0pakeHuil B coOuparomux u
paccenBarOUX JuH3ax. @opMyJia TOHKOW JIMH3BI. Y BEJIMUYCHHE, 1aBAEMOE JIMH30M.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUYECKON ONTUKH.
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BonnoBas onrtuka. UHTepdepennust cBeta. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HAOJIIO/ICHU MaKCHMMyMOB W MHHMMYMOB B HHTEP(PEPEHIIMOHHON KapTHUHE OT ABYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOYHHUKOB.

Hudpakuusa ceera. Judpakumonnas pemérka. YcioBue HaOIIOACHUS TJIaBHBIX
MaKCUMYMOB TpH MaJIeHUU MOHOXPOMAaTHYECKOTO CBEeTa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus cBera.

TexHuueckue ycTpoiicTBa U MpakTHUECKOEe MPUMEHEHHE: OUKH, JIyTa, (poToamnmapar,
MPOEKIIMOHHBIN armapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, NU(paKkiroHHAs
peETKA, TOJIAPOUL.

Jlemoncmpayuu

[IpsmMonuHelHOE  pacIpOCTpPaHEHHWE, OTpaXEHWEe U IIPEJIOMIICHHE  CBeETa.
OnTudeckue mpudopHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mozienb cBeToBO1a.

WccnenoBanre cBONCTB N300payKeHUH B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEIECKOIIA.

HaGntonenue unrepdepeHiuu ceera.

HaGmnronenue nudpakiuu cBera.

Habmronenne nucriepcun cBeTa.

[TonyueHue criekTpa ¢ HOMOIIBIO TPU3MBI.

[TonydyeHue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

Hab6nronenue nonsipusaium cBera.

Yuenuuecxuii sxcnepumenm, nabopamopmsie pabomoi

H3mepenue nokazamens npeiomieHus Cmekia.

U3mepenue Onunbl c6emosotl 80IHbI.

Onpeoenenue onmuueckoi cuibl U (POKYCHO20 pACCMOAHUA cOOUparoweti TUH3bI.
Paspaen 6. OcHOBBI cClIeHAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

I'panuipl npUMEHMMOCTH KilaccHyecKod MexaHuku. [locTynaTel crenuanbHON
TEOPUH OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BAKYyME, TPUHIIUII
OTHOCHUTEJIBHOCTA DUHIITEHHA.

OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTHU. 3aMEIJIECHUE BPEMEHHU U COKPAILEHUE JJIUHBI.

DHeprusi U UMITYJIbC PEISITABUCTCKOMN YaCTUIIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEJSITUBUCTCKOM YaCTULIB. DHEPIUs TOKOSI.

Pazgen 7. KBanToBasi puszuka
Tema 1. dnemenmul K6aHMOBOU ONMUKU

®otonbl. Popmyna [Inanka cBsi3u >Hepruu (GOTOHA C €r0 YACTOTOWH. DHEPrus u
UMITYJIBC (DOTOHA.

OtkpeiTe u wuccienoBanue Goroddpdexra. Ombrtel A.I. CromeroBa. 3aK0oHBI
dbotoadpdekra. VYpaBHenue OuHmTerHa a1  doToddpdekrta. «KpacHas rpaHuUIIa»
dorordpdexra.

JaBnenue ceeta. OnbiTel [1.H. Jlebenena.

XUMHUYECKOE JENUCTBUE CBETA.

TexHudyeckue yCTpOHWCTBA W  MIPAKTUUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTonaTuuk, conHeuHas 6aTapes, CBETOAUO/.

Jlemoncmpayuu

®oTo3(ppeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKkoHOB BHeMHETo ¢oTodddekTa.

Ceeroauo.
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Conneunas G6arapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopnma mo paccesHUIO —a-4acTHIl.
[Tnanerapuas mozaens aroma. [loctynatel bopa. U3nydenue u nornomenue GoToHOB npu
IEPEXO0/I€ aTOMa C OJIHOT'O YPOBHS SHEPTUM Ha pyroil. Bunel cnektpos. CriekTp ypoBHEN
SHEPTrUU aTOMa BOJOPOJIA.

BonHoBeie cBoiicTBa 4yactuil. Bonubl ne bpoing. KopmyckylsipHO-BOJIHOBOM
Ty aJIA3M.

CHOHTaHHOE U BBIHYXJEHHOE U3TTyUYCHHE.

TexHu4yeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CHEKTPAJIbHBIA aHAJIU3
(criekTpockom), Ja3ep, KBaHTOBBIM KOMITBIOTED.
Jlemoncmpayuu

Mopnens onbiTa Pezepdopna.

Ornpenenenue AJIMHBI BOJIHBI JIa3epa.

Habmronenue nuHeyaThIX CIEKTPOB U3ITyUYEHUSI.

Jlazep.
Yuenuuecxuii sxcnepumenm, nabopamopmsie pabomuol

Habnwooenue cniownozo u aunetiuamozo cnekmpos.
Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, JOKAa3bIBAIOIIUE CIOXKHOCTh CTpoeHus sapa. OTkpeiTue
paanoaktuBHocTU. OnbiTel Pesepdopna mo ompeneneHuro cocraBa pagroaKTHBHOTO
u3nydyenus. CBoiicTBa anbda-, 6era-, raMma-u3nydeHus. BausHue paanoakTHBHOCTH Ha
JKUBBIC OPTraHU3MBI.

OTtkpeITHE IPOTOHA U HENTpoHA. HykioHHas monens sapa ['elizenOepra- MBaneHKo.
3apsia sapa. MaccoBoe uncio siapa. M3oTomsl.

Anbda-pacrian. DIeKTPOHHBIH U MO3UTPOHHBIN Oera-pacnan. ['amma-uzmyuyeHwue.
3aKOH paAlOaKTUBHOIO pacnaja.

DHeprus cBsi3u HYKJIOHOB B siape. SnepHbie cuibl. JlepekT Macchl aapa.

SlnepHble peakuuu. /lesieHue u CUHTES Aaep.

Anepusiit peaktop. TepmosinepHsblit cunTe3. [IpobieMbl U MepCreKTUBBI SACPHON
DHEPIreTUKU. DKOJIOTMYECKUE ACTIEKTHI SIACPHON SHEPTETUKH.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTto b1 HAOMIOAEHUS M PErUCTPALIMU JIEMEHTAPHBIX YACTHII.

®yHaaMeHTallbHbIE B3aUMOCHCTBUSA. ENMHCTBO n3nueckoi KapTHHBI MUpAa.

TexHudyeckue yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHHUE: JO03UMETp, Kamepa
Bunbscona, snepHblil peakTop, aToMHas 6omoa.
Jlemoncmpayuu

Cu€TuMK MOHM3UPYIOLIUX YACTHII.
Pa3jen 8. DiieMeHTBI aCTPOHOMHUY U ACTPOPU3UKH

Otanbl pa3BUTHA acTpoHOMHUM. [IpuknagHOe M MHPOBO33PEHUECKOE 3HAYEHHE
aACTPOHOMHH.

Bun 3B€3aHoro neb6a. Co3Be3ausi, ApKue 3BE3/IbI, MJIAHETHI, UX BUJUMOE JIBUKEHUE.

Conneynas cucrema.

Connue. ConmHeunast akTUBHOCTb. Mctounuk sHeprun ColiHIa U 3BE3/. 3BE3AbI, UX
OCHOBHBIE XapaKTEPUCTUKHU. /[marpamma «CHEKTpaJIbHBIN KJIACC - CBETUMOCTBY». 3BE3/bI
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[JIaBHOM IOCIIE0BATEIbHOCTH. 3aBUCUMOCTh «Macca - CBETUMOCTbY» ISl 3BE3/1 INIaBHOU
nocJyie1oBaTebHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEeMEHHBIE NPEICTABICHUS O
IPOUCXOXKAEHUH U 3BooMU CoslHLA U 3BE3/. DTamnbl )KU3HU 3BE3].

Mneunsiii [1yTs - Hama ["anaktuka. [lonoxxenue u npmxenne Connia B ['anakTuke.
Tunel ranaktuk. Paguoranaktuku v kBasapsl. YEpHbIE ABIPHI B iApaxX rajlakTHK.

Bcenennas. Pacummpenne Beenennoit. 3akon Xa661a. Pazoeranue ranaktuk. Teopus
bosbiioro B3psiBa. PeMkToOBOE M31ydYeHUE.

Macmtabnas ctpyktypa Beenennoii. Meraranaktuka.

Hepeménnpie npoOieMbl aCTPOHOMHUHU.
Yyenuueckue nabnrooenus

Habmionenust HEBOOPYKEHHBIM TJIA30M  C  HCIIOJIB30BAaHUEM KOMIBIOTEPHBIX
NPUIIOKECHUN IS OMPEeNICHUs TOJ0XKEeHHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE cO3Be311s1 CEBEPHOTro MOJyIIAPUS U SIPKUE 3BE3IBL.

Hab6mronenus B reneckon Jlynsl, miuanet, Maeunoro [TyTu.

O6o0maroiiee NoBTOpeHne

Ponb ¢u3uky 1 acTpOHOMUN B SKOHOMHYECKOM, TEXHOJIOTUUYECKOU, COIMATbHON U
3TUYECKON cdepax NeATeNTbHOCTH 4YelOBEKa, POJib U MECTO (DM3MKH U aCTPOHOMUU B
COBPEMEHHON HAy4HOW KapTWHE MHpa, POib (U3MYECKOW Teopuu B (POPMHUpPOBAHUU
npecTaBiIeHU 0 (U3MYecKol KapTUHE MHpa, MECTO (U3MUECKOW KAapTUHBI MHpa B
00111eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHHUH O MIPUPO/IE.

MexnpeaMeTHbIE CBA3H

N3yuenue kypca ¢pusuku 6a3zoBoro ypoBHs B 10 Kiacce oCyHIeCTBISIETCS ¢ YIETOM
COJIepP KAaTEeIbHBIX MEKIIPEAMETHBIX CBSA3EH C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMHH,
reorpauu U TEXHOJIOTHUHU.

Meoicnpeomemmuvie noHAmMuUs, CBSI3aHHBIE C M3YyYEHHEM METOAOB HAY4YHOTO
MO3HAHUS: SIBIEHUE, HAY4YHbIH (akT, TUIOTEe3a, PU3NUecKasl BeIMYUHA, 3aKOH, TEOpHUs,
Ha0JII0/IeHNE, YKCTIEPUMEHT, MOJICTTUPOBAHUE, MOJICIIb, U3MEPEHUE.

Mamemamuxka: pelleHUE CUCTEMbl YpaBHEHUM, JMHEHHas (QyHKUus, napabdora,
runep6osna, ux rpaduKu U CBOMCTBA, TPUTOHOMETpHUECKHe (YHKIIUU: CUHYC, KOCUHYC,
TAHI€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI M HX
MPOEKIIMM HAa OCH KOOPJWHAT, CJIO0KEHUE BEKTOPOB, IPOU3BOJHBIE AJIEMEHTAPHBIX
byHKIIUH, TPU3HAKY [TO100MS TPEYTOIBHUKOB, ONPE/IEICHNE MIOMAIN TUIOCKUX (QUTYp U
00béMa Tel.

buonocus: mMexaHwdeckoe BWKEHHE B JKMBOW mpupojae, Auddysus, ocMoc,
TEIJIOOOMEH JKUBBIX OpPraHU3MOB (BUIbI TEIUIONEpEayu, TEIJIOBOE PaBHOBECHUE),
ANEKTPUYECKUE SIBJICHUS B KUBOM MPUPO/IE, KOJieOaTeIbHbIE IBUKEHUS B )KUBOU MPUPOJIE,
ONTUYECKHUE SBJICHUS B XKUBOU MIPUPOJIE, ACHCTBUE paJuallii Ha XKUBbIE OPTaHU3MBI.

Xumus: JUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAsI MAacca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEW M Ta30B,
ANEKTPUYECKUE CBOMCTBA METAIJIOB, SJIEKTPOJMTHUYECKAss HUCCOILMAlIMs, TaJlbBaHUKA,
KPUCTAILTUYECKAsl CTPYKTYypa TBEPIBIX TeIl, MEXaHU3MbI 00pa30BaHMS KPUCTAIUTHYECKON
PELIETKH, CIIEKTPaJIbHbIN aHaAJIU3.

l'eoepagus: BAAXKHOCTH BO3AYyXa, BETPHI, OapoOMETp, TEPMOMETpP, MarHUTHBIC
noyroca  3eMiIM, 3aJieXd MAarHUTHBIX pyd, (POTOChEMKA 3EMHOM MOBEPXHOCTH,
MpecKa3aHue 3eMIIETPSCEHUII.

Texnonocusn: mpeoOpa3oBaHUE JABUKEHUW C HCIOIH30BAHHEM MEXaHU3MOB, YUET
TPEHUsI B TEXHUKE, MOJIINIMHUKH, HMCIOJIb30BAaHUE 3aKOHA COXPAHEHUS HMITYJbCca B
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TEXHUKE (pakera, BOJOMET M JpYrHE), JBUTaTellb BHYTPEHHErO CropaHus, MapoBas
TypOMHa, OBITOBON XOJIOAMIBHUK, KOHAUIIMOHEP, TEXHOIOIMH TOJIYUYEHHsI COBPEMEHHBIX
MaTEpHUaJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKas
3aIlNTA, 3a3eMJIEHHE  3JIEKTPOIPUOOpPOB, KCEPOKC, CTPYHHBIA  IIPHUHTED,
AJIEKTPOHArpEeBaTENbHbIE TPUOOPHI, 3JNEKTPOOCBETHUTEIbHBIE MPHUOOPHI, TalbBaHHKA,
JUHUW  DJIEKTpOIlepe/ad, T[EHepaTop IEPEMEHHOr0  TOKa,  JJIEKTPOJABUIATElNb,
WHIYKIMOHHAS NI€Yb, pajap, paauonpuEéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neus,
NPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, CONHEYHAast OaTapesl.

Ilnannpyembie pe3ybTaThbl 0CBOEHHS Y4eOHOI0 NpeaMeTa

B pamkax mnporpammel yueOHOoro mnpenmera Pusumka y oOyyaronmxcs
dopMHpyIOTCS CcleAyrole JIUYHOCTHBIE pe3ynbTaTtel (JIP), meranmpenmerHbie
pe3ynbTatsl (M), npeametHsie pe3ynbTatsl (I11), onpenenennsie ®I'OC COO:

JImuHocTHBIE pe3yabTaTthl, onpeneaenabie PI'OC COO:

['paxkmaHCKOE BOCIUTAHUE JIPr1, JIPr2, JIPr3, JIPr4, JIPr5

[TatprnoTyeckoe BOCIUTAHUE JIPul, JIPn2

JlyXOBHO-HPABCTBEHHOE BOCIIUTAHUE JIPnl, JIPn2, JIPn3, JIPn4

DCTETHYECKOE BOCIIUTAHIE JIP>cB1, JIP>cB2, JIP3cB3, JIP>cB4

TpynoBoe BocIUTaHKE JIPt1, JIPT2, JIPT3, JIPT4

DKOJIOTHYECKOE BOCIIUTAHHUE JIP>kB1, JIPaxB2, JIP3kB3, JIP>KkB4
JIP>kBS

[leHHOCTH HAYYHOTO MO3HAHUS JIP1, JIP2, JIP3

I'paxknanckoe BocnuTaHme:

JIPr1 chopmupoBaHHOCTH rpaXkIaHCKOM MO3UIMH 00YYArOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUICKOr0 00IIECTBa;

JIPr2 npuHsTHE TpaaUIMOHHBIX OOIICYEIIOBEYSCKMX TIYMAaHHUCTHYECKUX |
JIEMOKPATUUYECKUX IIEHHOCTEH;

JIPr3 roToBHOCTH BECTH COBMECTHYIO JIEATECIILHOCTh B MHTEpECax IPakIaHCKOIO
oO11ecTBa, y4acTBOBaTh B CAMOYIIPABIIEHUN B 00pa30BaTEIbHOM OpraHu3alluy;

JIPr4 ymenue B3anumMo/IeiiCTBOBATh C COLUAIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
uX QYHKIMSIMU 1 HA3HAUCHHEM,;

JIPTS roToBHOCTH K TYMaHUTAPHOW U BOJOHTEPCKON JACSATEIHHOCTH;

Hanl/IOTI/I‘leCKOC BOCIIMTaAHHUE:

JIPnl chOpMUPOBAHHOCTh ~ POCCHUHCKOM  TPaKJAHCKOM  MJIEHTUYHOCTH,
NaTpPUOTU3MA;

JIPI2 1eHHOCTHOE OTHOLICHWE K T'OCYAApPCTBEHHBIM CHUMBOJIAM, JIOCTHIKCHHUSIM
POCCHUNCKHUX YYEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE;

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:
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JIPal chopmupoBaHHOCTS HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHHS;

JIPA2 cnocoGHOCTL OlEHMBATh CHTYyallMIO M INPUHMMAaTh OCO3HAHHBIE pELICHHS,
OPHUEHTHUPYACHh Ha MOpPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIE AEATEIBHOCTH
Y4EHOTO0;

JIPn3 ocosnanue nM4yHOro BKIaaa B MOCTPOEHHE YCTOWYMBOTO OYIYIIErO;
JIPn4 orsercTBeHHOE OTHOLIEHWE K CBOMM POAMTENIAM M (WJIM) JPYTHM 4iIE€HAM CEMbBH,

CO3JIJaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO IIPUHSITHS IIEHHOCTEN CEMEWHOM KU3HU B COOTBETCTBUU
C TpaauuusiMu Hapo10B Poccuu;

JcTeTHYeCKOe BOCIIUTAHUE:

JIPacBlacrernueckoe oTHOmEHHe K MHpY, BKIIHOYas 3CTETHKY HAy4HOTO TBOPYECTBA,
npucymero Gu3ndeckon HayKe;

JIPacBlcnoco6HocTs  BOCHIpHHMMATH — pasiMUHbIE BUIBI WCKYCCTBA, TPAJMIMH U
TBOPYECTBO CBOETO M JAPYTHX HAPOJIOB, OIIYIIATh IMOIIMOHAIBHOE BO3/ICHCTBIE HCKYCCTBA,;

HPBCB1y6e}KI[eHHOCTI) B 3HAYMMOCTH UIA JIMYHOCTH M OOIECTBA OTEYECTBEHHOTO H
MHUPOBOI'0 UCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAULIMM U HAPOJAHOIO TBOPYECTBA;

HP3CB1 TFOTOBHOCTbL K CAMOBBIPAXKCHHUIO B pa3HbIX BHAAX HCKYCCTBA, CTPCMJICHUC
IMPOSABJIATE Ka4ECTBa TBOp‘ICCKOﬁ JIMYHOCTH,

Tpynosoe BocnuTanue:

JIPT]1 TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTepPCTBa, TPYI0JI00uE;

JIPT] TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUI0O W CaMOOOPa30BaHUIO B
o0JyiacTi GU3MKU Ha MPOTSHKEHUH BCEU KU3HU;

JIPT1 unTEpec K pa3muuHbIM cepaM NpodeccuoOHANTbHOM ASSITETbHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOD
Oyayuieit nmpodeccun U peaaTu30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TJIaHbL;
JIKOJIOTHYECKOe BOCIIUTAHUE:

JIP3kB1 ChopMUpOBaHHOCTH 3KOJIOTHYECKOM KyJIBTYPbI, OCO3HAHHE TJI00AIBLHOIO
XapakTepa KOJIOTUYECKUX TPoOIIeM;

JIP3KB2 miaHupoBaHue U OCYIIECTBICHUE JEHCTBHIA B OKPYXKAIOIIEH Cpe/ie Ha OCHOBE
3HAHMS LIeJIeN YCTOMUMBOIO Pa3BUTHUS YEIOBEUECTBA;

JIP3kB3 pacummmpenue ornbITa JAESTEIBHOCTH HSKOJIOTMYECKON HAMPABICHHOCTH Ha
OCHOBE MMEIOLINXCS 3HAHUH 10 PU3HKE;

JIP>kB4 yMeHHE NPOTHO3MPOBATH HEOIArONpPUATHBIE SKOJIOTHYECKHE ITOCIEICTBHS
MPEANPUHUMAEMbIX JEUCTBUM, IPEOTBPAILATh UX;

JIP3KBS aKkTHBHOE HENPUATHE ACHUCTBUM, TPUHOCAIINX BPE OKPYKAOLIEH CPEJIE;

HeHHOCTI/I HAYYHOI'O IMO3HAHUSA:

JIPul cdopmMupoBaHHOCTE MHPOBO33PEHUsI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3UUECKOIN HAYKH;

JIP2 coBepmieHCTBOBaHME SI3BIKOBOM M YHTATEIBCKON KYJIBTYPHI KaK CpEICTBa
B3aMMOJEICTBUS MEX]Ty JIFOJIbMU U IIO3HAHUS MUPA;

JIP13 oco3nanue IeHHOCTH HAYYHOM JIEITEIbHOCTH, TOTOBHOCTH B ITPOIIECCE OO0y UCHUSI
(U3UKN OCYIIECTBIISTH MPOECKTHYIO U UCCIEI0BATENbCKYIO IEATEIbHOCTh MHANBUAYAIBHO U
B IpymIIe.
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MeTtanpeaMeTHble pe3yJbTaThl:

2.2.1 OBnasieHrie yHUBEpCAIbHBIMU YYEOHBIMH MTO3HABATEILHBIMU JEHCTBUSMU
a) 6a30BBIC JJOTHYECKUE IEHCTBUS M1, M2, M3, M4, M5, M6

0) 0a30BEIE nuccaeaoBarenbekue | M7, M8, M9, M10, M11, M12, M13,
JIEUCTBUS M14,M15, M16, M17, M18, M19

B) pabota ¢ uHpopmaIuei M20, M21, M22, M23, M24

2.2.2 OBnajieHUE YHUBEPCATbHBIMU KOMMYHHUKATUBHBIMU JCHCTBUSIMU:

a) oOmeHne M25M26, M27, M28

0) coBMecTHas JIeSITEIbHOCTh M29M30, M31, M32, M33, M34

2.2.3 OBnaneHne yHUBEPCATbHBIMHA PETYJISATUBHBIMU JCHCTBUSIMH:

a) caMOOpraHu3aIusl M35,M36, M37,M38, M39, M40, M41
0) CaMOKOHTPOJTb M42, M43, M44, M45

B) YMOIIMOHAIBLHBINA UHTEJIICKT M46, M47, M48, M49, M50

I') IPUHITHE Ce0s U JPYTHX JIIoAeH MS51, M52, M53,M54

OBJaaaenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:
a) 0a30BbIe JJOrHYECKHUE TeHCTBHSA:
M1 camocTosTeabHO (OPMYJIHUPOBATh U  aAKTyaJIM3UPOBATh MpoOJIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
M2 pa3pabaThIBaTh IUTaH PEIICHUS TIPOOIEMBI C YUETOM aHAIN3a UMEIOIUXCS
MaTe€pUaJIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
M3 onpeaensaTh LEIU IEATEIBHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPUH HX
JIOCTHOKCHMUS,
M4 xoopAMHHPOBATH U BBIMOIHATH PA0OTY B YCIOBHSAX PEAbHOTO, BUPTYAIBHOTO U
KOM6I/IHI/IpOBaHHOFO BSaPIMO,Z[eP'ICTBPIH;
M5 BHOCUTH KOPPEKTHBBI B JI€SITEIBHOCTh, OILIEHUBATh COOTBETCTBUE
pe3yIbTaTOB LENSIM, OLIEHUBATh PUCKU MOCJIEACTBUM AEATEIHLHOCTH;
M6 pa3BuBaTh KpeaTUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOOJIeM;

0) 0a30BblIe HCCIeA0BaTeIbCKUE TeHCTBHUA:

M7 Bnagerb HaBbIKAMH  y4€OHO-HCCIIEIOBATEIbCKOM M MPOEKTHOM
JIESITEIbHOCTH B 00JIaCTH (PU3UKU, HAaBBIKAMU pa3pelieHus MpooieM;

MS8 cnocoOHOCTP W TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB
pelieHus: IPaKTUUECKUX 3a7a4, MPUMEHEHHUIO Pa3InYHbIX METOA0B MTO3HAHUS;

M9 oBnaneHue BuUAaMH NEATEIBHOCTH MO IMOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETalluK, TPEOOPA30BAHUIO W MPUMEHEHHIO B Pa3IUYHBIX Y4YEOHBIX
CUTYaIUsX, B TOM YHCJIE TIPU CO3IaHUH YUEOHBIX MPOEKTOB B 00J1acT (PU3UKH;

M10 BageTh HayYHON TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATHIMH U METOJaMH
bu3nYecKoil HayKH;

MI11 craButh U QopmMyIHpoBaTh COOCTBEHHBIE 3a/ladu B 00pa30oBaTEIHLHOU
NESITEIbBHOCTH U KU3HEHHBIX CUTYaIUsIX;
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MI12 BBISABIATH NPUYUHHO-CIICICTBEHHBIC CBSI3M U aKTyaJIM3UpOBaTh 3aJady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAaXOAUTh apITYMEHTHI JUIsl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh IAPaMETPhl U KPUTEPUU PELLICHNUS;

MI13 aHanu3upoBaTh NOJYYEHHBIE B XOJ€ PELICHUS 3aladd pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCThH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

M14 naBatb OIIEHKY HOBBIM CUTYAaIIUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

MI15 ocyuiecTBsATS LieJIeHANIPaBICHHBIN MOMCK EPEHOCA CPEJICTB U CIIOCOO0B
JEeUCTBUS B MPO(DECCHOHATBHYIO CPENy;

M16 ymeTh NepeHOCUTh 3HaHUS B TTIO3HABATEIBHYIO U MPAKTUYECKYIO 00J1aCTH
KU3ZHEIEATEIbHOCTH;

M17 ymeTh UHTErpupOBaTh 3HAHUS U3 PA3HBIX IPEAMETHBIX 001acTell;

MI18 BbIIBUIaTh HOBBIE WAEH, NpeajaraTb OPUTHMHAIBHBIE MOAXOABI U
peneHus;

M19 craBuTh poOIEMBI U 33]]a4H, Oy CKAIOIINE albTepHATUBHBIC PEILICHUS;

B) padora ¢ uHpopmanmeii:

M20 BnaseTh HaBbIKAMHU MOTY4YeHHSI HHPOpMAIUH (PU3UUECKOTO COJIEPKaHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATH IOWCK, aHAU3,
CUCTEMAaTH3allMI0 U HWHTEpPIpEeTalnio MHGOPMALMU Pa3INYHbIX BUAOB U (PopM
IIPEICTABIICHHUS;

M21 co3naBath TEKCTHI (PU3UUECKOTO COAEPKAHUS B pa3IMUHbIX (hopmarax ¢
y4eTOM Ha3zHaYeHUs UHPOpPMalLlUU U LEIEBON ayIUTOPUH, BEIOMpAs ONTUMAIIbHYIO
dbopMy IpeCTaBICHUS U BU3YyaIU3allUu;

M?22 oneHuBaTh JOCTOBEPHOCTh UH(MOPMAIIIH;

M23 wucnonb3oBaTh CpPeICTBA MH(DOPMAIMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTraHU3ALMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBAaHNN SPrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX MW STUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0e3011aCHOCTH;

M24 Bnanerp HaBbIKAMH paclo3HaBaHUS M 3allUThl  HUH(pOpMaluH,
nH(MOPMAITMOHHOM 0€30MTaCHOCTH JIMYHOCTH.

OBiaeHue YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1CHCTBUAMMU:

a) oOleHHe:

M25 ocymecTBiasTh 00IIEHME HAa ypoKax (U3MKH M BO BHE-YPOUHOU
NEeSATEIbHOCTH;

M26 BraneTs pa3IUuYHBIMUA CIIOCOOAMH OOILEHUS M B3aUMOJICHCTBUS;

M27 pacno3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHUTyalluid M CMATYaTh
KOH(JIUKTHL;

M28 pa3BepHYTO U JIOTHYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB;

0) COBMeCTHAs JAesATeJbHOCTb:

M29 noHuMaTh W  UCHOJIB30BaTh NPEHMMYIIECTBA KOMAaHJIHOH U

WHANBUAYAIbHON paboThI;

M30 BbIOMpPATH TEMATUKY U METObI COBMECTHBIX JEHCTBUI C yYETOM OOIINX
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MHTEPECOB M BO3MOKHOCTEN KaXKIOr'0 YJICHA KOJUICKTUBA,;

M31 npuHUMaTh LEAM COBMECTHOM JEATEIBbHOCTH, OPraHHU30BBIBaTH U
KOOPAMHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTAaBIATH IUIAH JEUCTBHM,
pacrpenenaTh pojd C YYeTOM MHEHUN YYaCTHHUKOB" 0O0CYXJaThb pe3yJIbTaThl
COBMECTHOH paboThI;

M32 oueHHMBaTh Kaue€CTBO CBOETO BKJIA/Ja M KAXKJIOTO YYACTHUKA KOMaH/bI B
001t pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

M33 npennaratb HOBbIE MPOEKTHI, OLEHUBATH MJIEU C MO3UIMU HOBU3HBI,
OpUTUHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

M34 ocyuiecTBAsATh MO3UTHUBHOE CTPATETUUYECKOE MOBEIECHUE B PA3TUUYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OByaieHUe YHMBEPCAJbLHBIMH PeryJIsiTABHBIMH J1eHCTBUSIMU:

a) caMOOpraHu3anmsi:

M35 caMOCTOSATENBHO OCYLIECTBISATh ITO3HABATENIBHYIO JI€ATEIBHOCTD,

BBISIBJISITH NIPOOJIEMBI, CTaBUTh M (OPMYJIUPOBATh COOCTBEHHBIC 33/aYd B

00pa30BaTeNbHON JEATEIBHOCTH U KU3HEHHBIX CUTYaIUsX;

M36 caMOCTOSTENbHO COCTABIATH IUIAH DPELICHUS MNPOOJIEMBI C Y4YETOM

UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUM;

M37 naBaTh OLIEHKY HOBBIM CUTYaLUsIM;

M38 pacmupsaTh pamMKd y4eOHOTO TMpeaMeTra Ha OCHOBE JIUYHBIX
IIPEANIOYTECHUN;

M39 nenaTh OCO3HAaHHBI BBIOOp, AapryMEHTUpOBaTh €ro, OparThb
OTBETCTBEHHOCTbH 3a PEIICHHUE;

M40 oneHuBaTh NPUOOPETEHHBIN OIBIT;

M41 cniocoOcTBOBaTH (POPMUPOBAHUIO U TIPOSBICHUIO IIUPOKOH 3PYAUILIMH B
pa3HbIX O00JacCTSIX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 0Opa30BATENIbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

M42 naBatb OLEHKY HOBBIM CHUTyalMsIM, BHOCUTb KOPPEKTHBBHI B

NEeSATENbHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIHTATOB LIEIISM;

M43 BrnageTh HaBbIKAMHU [O3HABATEIbHOM peIEKCUM KaK OCO3HAHUSA

COBEPILAEMBIX JIEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YyIbTATOB U

OCHOBAaHUIA;

M44 ucnonbs3oBaTh MpueMbl pediieKCUU i OLEHKH CUTyaluu, BblIOOpa

BEPHOTO PEILICHNUS;

M45 ymeTh OLleHMBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIECHUS M0 UX
CHUXEHUIO;

B) 3MOIUOHAJIbHbIN HHTEJLJIEKT, NpeanoJaaraumn
cpopMHUPOBAHHOCTD:

M46 camoco3HaHHSA, BKJIIOYAIOIIEr0 CIOCOOHOCTH ITIOHMMATh CBOE

HMOILIMOHAIBHOE COCTOSIHUE, BUJETh HAMPABIICHUS Pa3BUTHUS COOCTBEHHOMU

HMOLIMOHAIBHOM cepbl, OBITh YBEPEHHBIM B cele;

M47  camoperynvpoBaHHUsi, BKIIOYAIOIIET0 CAMOKOHTPOJb, YMEHHUE

OPUHUMATh  OTBETCTBEHHOCTh 3@ CBO€ IIOBEJIEHHE, CIIOCOOHOCTH

aJIalITUPOBATHCA K SMOIMOHAIBHBIM HW3MEHEHUSM M TPOSBISATh T'MOKOCTB,
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OBITh OTKPBITHIM HOBOMY;

M48 BHYTpEeHHEW MOTHBAIIMU, BKJIIOYAIONICH CTPEMJICHHE K JOCTHKEHUIO

LEJIM U YCIEXY, ONTUMU3M, HUHULIMATUBHOCTb, YMEHUE JIEMCTBOBATH, UCXOS

13 CBOMX BO3MOKHOCTEH;

M49 »smnaTum, BKIIOYAIOMIEH CIOCOOHOCTh IMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JIPYTMX, YYWTBIBATb €ro IMpPU OCYUIECTBICHUA KOMMYHHUKAIIWH,
CIIOCOOHOCTH K COYYBCTBHIO M CONEPEKMUBAHUIO;

M50 couManbHBIX HABBIKOB, BKIIIOYAIOIIMX CIOCOOHOCTH BBICTPAaUBATh
OTHOUIEHUSI C JPYTUMU JIObMHU, 3a00TUTHCS, MPOSABISATH MHTEPEC U pa3peliaTh
KOH(JIUKTHI;

r) NPHHATHE Ce0s U APYIUX JIOeH:

MS51 npunuMath ceds, TOHUMAasi CBOM HEIOCTATKU U JOCTOUHCTBA;

M52 npuHMMAaTh MOTHUBBI M APryMEHTHI JIPYTHX JIOJEH MOpU aHAJIN3e

PE3yJIbTATOB IESATENBHOCTH;

MS53 npusHaBaTh CBOE IIPABO U MPABO APYTUX JIIOJCH HA OMIUOKY;

M54 pa3BuBaTh CHOCOOHOCTH MIOHUMATh MHUP C MO3UIIUU APYTOro 4eJI0BeKa.

IIpeaMeTHBbIe pe3yabTaThl

ITo yuebHomy mnpenmery «®Pusuka» (0a30BbI YpPOBEHb) TpeOOBaHHS K
MPEAMETHBIM PE3YJIbTaTaM OCBOEHHUS 0a30BOTr0 Kypca (GU3UKHU JOJIKHBI OTPAKATh:

[1.1 nemoHCTpUpPOBaTH HA MPUMEPaX poJib U MeCTO (PU3UKHU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTWUHBI MHUPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBbHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
du3nyeCKOil KapTUHBI MUPA;

[1.2 yuuThIBaTh TpPaHUIIBI TPUMEHEHHUS W3YYCHHBIX (DU3UYECKUX MOJICTICH:
MaTepuaibHas TOUYKa, UHEpIMaJIbHAs CUCTeMa OTCUYETa, aOCOIIOTHO TBEPJOE TENIO,
WJICAJbHBIN a3, MOJIEJIM CTPOEHUS T'a30B, JKUIAKOCTEU U TBEPIBIX TEJ, TOUCUHBIN
AJIEKTPUYECKUN 3apsif, Jyd CBETA, TOYEUHBIA HUCTOYHHK CBETA, AJICPHASI MOJCIb
aToMa, HyKJIOHHAsl MOJIEJIb aTOMHOTO sJipa MPHU pelieHun GU3NIECKUX 3aJ1ay;

[1.3 pacno3naBaTh (u3MUecKue sBJICHUS (MPOIECChl) U OOBSCHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETUUECKON TEOpUU CTPOCHUS
BCILIECTBA, OJICKTPOJAMHAMUKHA U  KBAHTOBOM  (DU3UKHU: paBHOMEpPHOE U
PaBHOYCKOPEHHOE TIPSIMOJIMHEHHOE JIBHXKEHHE, CBOOOTHOE MaIEHUE TEJl, IBHKCHHUE
0 OKPY>KHOCTH, WHEpPIMs, B3auMmojaeucTBue Ten, auddysus, OpOyHOBCKOE
JBIDKEHUE, CTPOCHHUE JKUIKOCTEH W TBEPIBIX TEN, U3MEHEHHE O0BhEMa Tell mpu
HarpeBaHuM (OXJIAXKJEHUH), TEIJIOBOE paBHOBECHE, HCHApeHUe, KOHAEHCalus,
IJIABJICHUE, KPUCTAJUIN3ALIMS, KUTIEHUE, BIAXKHOCTh BO3/1yXa, IOBBIIICHUE TaBICHUS
raza Ipu €ro HarpeBaHUM B 3aKPBITOM COCYJAE, CBSI3b MEXIy IapaMeTpaMu
COCTOSIHUA Ta3a B M30MpoIleccax, JICKTPU3alus TeJ, B3aUMOJACHCTBHUE 3apsijioB,
dJIEKTpUYEcKass TPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XWMHYECKOE, MarHUTHOE
JNEUCTBUSL TOKA, B3aMMOJCHCTBUE MAarHUTOB, OJJIEKTPOMArHUTHAs WHIYKIIUS,
JNEeWCTBUE MArHUTHOTO TIOJISI HA MPOBOAHUK C TOKOM U JBWXKYIIMICS 3apsij,
3JIEKTPOMArHUTHBIC KOJICOAHUs ¥ BOJIHBI, TPSIMOJIMHEHHOE pacpOCTPAHEHHE CBETA,
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OTpakeHue, NpejomiieHue, uHTepepeHuus, Audpakuus U MOJIsSpU3alus CBETa,
nucnepcus cBera, poroanektpuueckuii 3dhexT (hoTorddexr), cBeToBOE NaBICHUE,
BO3HMKHOBEHHE JIMHEMYaTOro CIEKTpa aroMa BOAOPOJA, €CTECTBEHHas U
MCKYCCTBEHHAs PaIMOAKTUBHOCT;

1.4 onuceIBaTH MEXaHUYECKOE IBIXKCHHE, UCTIONB3YS (DU3NYECKUE BEIIMUNHEI:
KOOpJIMHATa, NyThb, INEPEMEUIEHUE, CKOPOCTh, YCKOpPEHHME, Macca Teljla, CHIIa,
UMITYJIbC Te€Jla, KHHETUYECKasi SHEprusi, NMOTEHIHUAIbHAS SHEPIUsi, MEXaHUYecKas
paboTa, MexaHWYecKas MOIIHOCTb, MpPH ONHUCAHUM TMPABUIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIHOJIb3YEMbIX BEJIMYMH, WX O0O3HAYEHUS M €IWHHUIIbI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOLIME JAHHYIO (DU3UYECKYIO BEIUUYHHY C JIPYTHMHU
BEJIMYMHAMM;

[1.5 omuceIBaTh M3y4YEHHBIE TEIJIOBBIE CBOMCTBA T M TEIJIOBBIC SIBJICHUS,
UCIIONIb3ysl (DU3MYECKHE BEJIMYMHBL: JABJIEHUE Tra3za, TeMIeparypa, CpeaHss
KHUHETUYECKasi SHEPrUsi XaOTUUYECKOTO JIBXKEHUSI MOJIEKYJ, CPEIHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSAS HSHEprus, padoTa rasa,
KOO (PUIIMEHT TMOJE3HOTO JCUCTBUSL TEIJIOBOTO JBUTATEINsA; IPU OINKUCAHUU
MPaBUJIBLHO TPaKTOBaTh (U3MYECKUN CMBICT HCHOJIB3YEMbIX BEJIWYUH, WX
0003HaUCHUS U E€JUHUIBI, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIIME JIAHHYIO
(pU3MUECKYIO BEIMUNHY C JPYTUMH BEINYHHAM;

[1.6 onucbiBaTh W3YUYEHHBIE DJIIEKTPUUYECKHE CBOWCTBA BEIIECTBA W
ANIEKTpUYECKUE sBJIEHUS (MPOIECCHI), HCMONB3Ysl (PU3MYECKUE BEIIMYUHBIL:
AIEKTPUUECKUI 3apsfl, AJIEKTPUUECKOE MOJe, HANPsHKEHHOCTh MOJs, MOTEHIUAN,
Pa3HOCTh MOTEHLHANIOB, CHUJIA TOKA, SJIEKTPUUYECKOE HAMPSIKEHUE, PJIEKTPUUECKOE
CONMPOTHUBJIEHUE, BNEKTPOJBIKYIIAas CHJla, padoTa TOKA, MHAYKLHMS MarHUTHOTO
noss, cuia Awmmepa, cuia JlopeHua, WHIYKTUBHOCTb KaTYyIIKH, JHEPrus
AIIEKTPUYECKOT0 M MArHUTHOTO TMOJ€l, MepuoJ W YacToTa KojeOaHWid B
KoJieOaTelbHOM KOHTYpE, 3aps]l M Cuja TOKa B TMPOIECCEe TapMOHMYECKHX
AJIEKTPOMArHUTHBIX KOJeOaHui, POKyCHOE pacCTOSIHUE U ONTHYECKasi CUJIa JIUH3HI;
Ipy ONMHCAHWM TPABWIBHO TPAKTOBATh (PUBMUYECKHN CMBICI HCIOIb3YyEMBIX
BEIIMYMH, MX OOO3HAUYECHMS] M EIUHMIIBI, YKa3bIBaTh (OPMYJIbl, CBSI3bIBAIOIINE
JAHHYI0 (PU3UYECKYIO BEIUUYHUHY C APYTUMH BEIMUYUHAMY,

[1.7 onuceiBaTh M3Y4YEHHbIC KBAHTOBBIE SIBIICHHS W MPOLECCHI, HUCIOJb3YS
bu3nueckue BEIMYMHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUSI U UMITYJIbC (DOTOHA, IEPHO/] MOIypacaja, SHEPTHsl CBA3H
ATOMHBIX SI7EP, TPU OIMCAHWM TPABWIBHO TPAKTOBAaTh (PU3MUECKHN CMBICI
WCITOJIb3yEMBIX BEJIMYMH, MX OOO3HAUCHUS W CAWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONTUE JIaHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTHMH BEJIWYMHAMH,
BEIYHCIIATH 3HAYCHUE (PU3NMUECKON BETNUNHBI,

[1.8 anamusupoBaTh (U3MYECKHUE TIPOLECCHl U SABICHHUS, HCIOJb3YS
dbu3nyecKkue 3aKOHbI U IPUHIIUIBL: 3aKOH BcemMupHoro TsaroteHus, I, I u 11 3akonbI
HproTOHa, 3aKOH COXpPAaHEHHS MEXAaHWYECKOW DSHEPruH, 3aKOH COXPAHEHUS
MMITYJIbCA, TPUHUHUII CYNEPHNO3ULIMU CHJI, TPUHLMUII PAaBHOIIPABUSI MHEPLHATbHBIX
CHUCTEM OTCUYETA, MOJEKYJISIPHO-KMHETUUYECKYIO TEOPUIO CTPOCHHS BELIECTBA,
ra3oBbI€ 3aKOHBI, CBSI3b CPEIHEW KUHETUYECKOW SHEPIUU TEIUIOBOTO JIBUKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIIepaTypoil, MepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH
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COXpaHEHUsl DJIEKTPUYECKOro 3apsaa, 3akoH Kysona, 3akon Oma, 3akoHBI
NOCJIEIOBATEIBHOIO U MAPALIETBHOIO COEANHEHUS IPOBOJIHHUKOB, 3aKOH J[KOys-
JleHnma, 3aKOH  JJIGKTPOMAarHUTHOM  MHAYKLUHH, 3aKOH  NPSIMOJIMHEHHOIO
pacnpoCTpaHEHUsI CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3AKOHBI MPEJIOMIICHUS CBETA,
ypaBHeHHE OWHIITeWHA A GoTrodPdekra, 3aKOH COXpaHEHHs] SHEPTUH, 3aKOH
COXpaHEHUs MMIYJIbCA, 3aKOH COXPAaHEHHUsS JJIEKTPUUYECKOTO 3apsiia, 3aKOH
COXpaHEHUsI MacCOBOI0 YMCIIa, IOCTYJIaThl bopa, 3aKOH paJlnOaKTUBHOIO pacnana,
IpU 3TOM Pa3IMyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKoe
BBIPQKEHHE U YCJIOBUS (FPaHUIIbl, 00JIACTH) MPUMEHUMOCTH;

[1.9 OOBACHATH OCHOBHBIE MPUHIMUIBI JEHUCTBUS MAalllUH, MPUOOPOB H
TEXHUYECKUX YCTPOMCTB; paziuyaTh yCJIOBHS MX O€30MacHOr0 MCIOJIb30BAaHUS B
IMOBCEIHEBHOM KU3HU;

[1.10 ompenensts HampaBiIeHHE BEKTOPAa WHAYKIIMA MarHUTHOTO IIOJISi IPOBOIHHMKA
C TOKOM, CHJIbl AMIiepa U cuiibl JIopeHia;

[I.11 crpouts W onuceBaTh W300paKEHHE, CO3JABAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIUH30M;

I1.12 BBIMOAHATH 3KCHEPUMEHTHI 110 UCCIEIOBAHUIO (PU3NUYECKUX SIBICHUN U
IIPOLIECCOB C HCIIOJB30BAHMEM IMPSAMBIX, U KOCBEHHBIX HM3MEpPEHUH, NPU ITOM
dbopmynHrpoBaTh NIpodIeMy/3a1ady U TUIOTE3y YUeOHOro SKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY M3 NPEJIOKEHHOTO 000pY10BaHMs1, IPOBOAUTH OIBIT U (POPMYJINPOBATH
BBIBOJIBL;

I1.9 ocymiecTBIATh MpsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEITUUHH,
IIPU 3TOM BBIOMPAThH ONITUMAJIBHBINA CIOCOO U3MEPEHUs U UCTIOIb30BaTh U3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

[1.10 wuccrmenoBaTh 3aBUCUMOCTH MEXIY (U3MUECKMMHM BEITUYMHAMU C
UCIIOJIb30BAaHUEM NPSMBIX H3MEPEHUM, NPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCcHpOBaTh Pe3yJIbTAThl MOJYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJIE
Ta0MIl U TpaUKOB, AEJIATh BHIBOJBI 110 PE3YJIHTATAM UCCIEIOBAHUS;

[1.11 cobmroaaTh npaBuiia 6€30MacCHOTO TPyJia MPY MPOBEICHUH UCCIICIOBAHUIMA
B paMKax Yy4eOHOTO JKCIEpUMEHTa, Y4eOHO-HCCIEAOBATEILCKOM U MPOEKTHOU
JEATEIbHOCTH C MCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000pyaOBaHUS;

I1.12 pemate pacu€THble 3aJaud C SIBHO 3a/laHHOM (PU3NYECKON MOJEINbIO,
UCIOJIBb3Ys (PU3UUECKUE 3aKOHBI M IPUHIIUIIBL, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIHMYUHBI U (HOPMYIIBI,
HEoOXOoJuMble NIl €€ pelIeHUs, MPOBOJUTH Pacu€rbl U OICHUBATh PEATbHOCTD
IOJy4YE€HHOT'0 3HauU€HUsl (PU3HUECKON BEIIUYUHBL;

II.13  pemarp  Ka4yeCTBEHHbIE  3aJayd:  BBICTPAUBATH  JIOTHYECKHU
HEIIPOTUBOPEUYMBYIO LEMOYKY PACCYKICHUN C ONOPOM Ha HM3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHUS;

[1.14 wucnonb3oBaTh NpPU pPEHIEHUM Y4YEOHBIX 33aJa4 COBPEMEHHBIE
UH(GOPMAITMOHHBIE TEXHOJIOTHH IS IOUCKA, CTPYKTYpUPOBAHUS, HHTEPIPETALIUU U
NPEICTaBICHUS y4eOHOW M HAyYHO-TIOMYJSPHOW HH(POpPMAIMH, MOJyYEeHHOU W3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH()OPMAIINIO;

[1.15 mpuBoAMTHL TpUMEpHl BKIAAAa POCCHUICKUX W 3apyOCKHBIX YUEHBIX-
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(U3MKOB B pAa3BUTHE HAyKH, OOBICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUpPA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;

[1.16 ucnonp3oBaTh TEOPETUUYECKHE 3HAHMUS MO (PU3UKE B MOBCETHEBHOM
KU3HU 175 oOecrieueHUs O€30MacHOCTH Mpu  OOpaleHuH ¢ mpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JIJISI COXPAHEHHUS 3J0POBbsI U COOJIIOIEHUS HOPM
HKOJIOTUYECKOTO ITOBEICHUS B OKPYXKAIOIIEH Cpelie;

[1.17 pabotath B Tpymme C BHINOJHEHWEM Pa3IMYHBIX COIUATBHBIX POJIEH,
IUIAaHUPOBATH pabOTy TPYIIIbl, PalMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMATPUBAEMOM TPOOIEMBI.

OcBoenne coaepxanus ydeObHoro mpenmera @Pusnmka obecrmeynBaeT
(GopMUpOBaHHE M PA3BUTUE YHUBEPCAIBHBIX YUYEOHBIX JEHCTBUH B KOHTEKCTE
npeeMcTBeHHOCTH (opmupoBanus obumx komnereHmii: OK1, OK2, OK3, OKS,
OK6, OK7;

OK 01. Bribupats criocoOsI perieHus 3aaa4 npoheccuoHaIbHOU
JESTEIbHOCTH K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnosnb3oBaTb COBPEMEHHBIE CpEICTBAa IIOMCKA, AHAIM3a H
UHTEpIpeTanuu nHpopmamu, 1 “HPOPMAITMOHHBIE TEXHOJIOTUH IS BBITIOTHEHUS
3a/1a4 Mpo(eCCUOHAIBHOU IeSITEIbHOCTH

OK 03. InanupoBaTh M peau30BbIBATh COOCTBEHHOE NPO(EeCCUOHATBHOE
Y JINYHOCTHOE Pa3BUTHE, MPEANPUHUMATENBCKYIO IESITEIBHOCTh B PABOBOM U
npodecCUOHANIBHOU cpepe, UCTI0JIb30BaTh 3HAHUS IO (PUHAHCOBOM TPAaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CUTYyalUsIX

OK 05. OcymiecTBiasTh YCTHYIO U MUCbMEHHYI0 KOMMYHHUKAIIUIO HA
rOCy/1IapCTBEHHOM $SI3bIKE C YUYETOM OCOOEHHOCTEHN COLMANIBbHOIO U KYJIBTYPHOTO
KOHTEKCTa

OK 06. [IposBIATH rpaxaaHCKO-MATPUOTUYECKYIO TTOZUIIUIO,
JEMOHCTPUPOBATH OCO3HAHHOE MOBEJIEHNE HA OCHOBE TPAIUIIMOHHBIX POCCUNUCKHIX
JyXOBHO-HPABCTBEHHBIX IEHHOCTEW, B TOM YHCIIE C YIETOM TapMOHU3AINH
MEXHAITMOHATBHBIX M MEKPEITUTHO3HBIX OTHOIICHUH, PUMEHSITh CTaHIapPThI
AHTUKOPPYIIIHOHHOTO TIOBEICHUS

OK 07. ConeiicTBOBaTh COXpAHEHHUIO OKPYKAIOILIEH CPEBbI,
pecypcocoepexennto, 3 PEeKTUBHO JEHCTBOBATH B YPE3BBIYANHBIX CUTYAIHIX

u ipodeccuonanbHor komnerennuu: 11K 1.1:

IIK 1.1 [HogOupats Hambojee ONTUMANbHBIE PEHICHUS U3 CTPOUTEIbHBIX
KOHCTPYKIIMH W MaTepualioB, pa3palaThiBaTh Y3JIbl M JIETAM KOHCTPYKTHBHBIX
AJIEMEHTOB 3/IaHUN U COOPYKEHUI B COOTBETCTBUHU C YCIIOBHUSIMU AKCIUTyaTallMu U
Ha3HAYCHUSIMHU.

Cootnecenne OK u IIK ¢ niiaHupyeMbIMH pe3yJibTaTaMHU
OCBOCHHUS MpeaMera
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Kon n nHaumenoBanue popmMupyembIx
KOMIIeTeHII M

IInanupyemMble pe3yJbTaTbl 0CBOCHHUS JMCIUIIIHHBI

0omue

IIpeamerHbie

OK 01. BeiOupath criocoObl pemieHus: 3aaadq
npodeccrnoHaTbHOM EeSITETbHOCTH
MPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM

B yacTu Tpy10BOro BOCIUTAHMSA:
- TOTOBHOCTh K TPYAY,
LIEHHOCTHU MacTepCTBa, TPYA0II00HE;
- TOTOBHOCTb K aKTUBHOM €S TEIbHOCTH

OCO3HAHHC

TEXHOJIOTHYECKOMI u COLIMaIbHOHU
HaIpaBJIECHHOCTH;
- CIIOCOOHOCTD WHUIIMAPOBATb,

MJIAHUPOBATh M CaMOCTOSITEIBHO BBITIOTHATH
TaKyIo JACSITEIHHOCTD;

- WHTEPEC K  Pa3IMYHBIM
po¢eCCHOHATBHON JEATETHLHOCTH,
OBJlaleHHe YHHBEPCAJIbHBIMU Y4YeOHBIMH
NMO3HABATEJbHBIMY JIeCTBUSIMH:

a) 0a30Bble JJOTHYECKHE IelCTBHS:

- CaMOCTOSITENTLHO (OPMYIUPOBATh U
aKTyaJIM3upOBaTh MPOOIEMyY, pacCMaTPUBATh €€
BCECTOPOHHE;

- YCTaHABIIMBATh CYILIECTBEHHBIH
MpPU3HAK WM OCHOBaHUS [UJIi CpPaBHEHUS,
KJaccupUKauu U 0000IICHHUS,

chepam

- ONpENEeNATh  LENU  JeATEIbHOCTH,
3aJaBaTb ~ MapaMeTpbl U KPUTEPUH  HUX
JNOCTHIKEHHS,;

- BBISABIIATD 3aKOHOMEPHOCTHU u

MIPOTUBOPEUUS B paCCMaTPUBAEMBIX SIBIICHUSX;
- BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSM,
OLICHUBATh PUCKHU

- chopmupoBaTh TPEACTABICHUS O POIU U
MecTe (PU3UKU U aCTPOHOMUU B COBPEMEHHOI
Hay4YyHOH KapTHHE MHpA, 0
cucrteMooOpasytomeld poju GU3UKH BPa3BUTHH
€CTECTBEHHbIX HAyK, TEXHUKH U COBPEMEHHBIX
TEXHOJOTHI, O BKIAJI€ POCCHUUCKUX U
3apyOCKHBIX YUYEHBIX-(DU3UKOB B pPa3BUTHE
HayKd; TOHMMaHue (U3NYECKON CYIIHOCTH
Ha0JI0TaeMBbIX SBJICHUI MHUKPOMHUPA,
MaKpOMHpa U METaMHpa;

MOHMMAaHUE POJIM ACTPOHOMHUH B MPAKTHUECKOM
NEeSTeIbHOCTH  4eloBeKa U JajbHeieM
HAYYHO-TEXHHUYECKOM PAa3BUTHUH, POJTH (PU3UKHU B
¢dopmMHpoBaHUU Kpyro3opa U (pyHKLIHOHAIHHOMN
rPaMOTHOCTM  YeJOBEeKa  JUIsl  peIleHUs
MPAKTUYECKHX 3a7a4;

- BIIAJICTh OCHOBOIIOJIATAIONIUME (PU3NIECKUMHU
MOHITUSIMH u
XapaKTePU3YIOUMMH  (DU3UYECKHE TIPOIECChHI
(CBSI3aHHBIMH C MEXaHUYECKUM JIBIIKECHUEM,
B3aNMMOICHCTBHEM Tell,
KOJICOaHHSIMHU u BOJIHAMU,;
MOJIEKYJISIPHBIM CTPOEHUEM BELIECTBa,
TEIUIOBBIMU MPOIIECCAMM; DBJIEKTPUUECKUM U
MarHUTHBIM TIOJISIMH, JJIEKTPUYECKHM TOKOM,
3IEKTPOMArHUTHBIMU KOJIEOAaHUSIMU U BOJTHAMU;
-ONTUYECKUMHU  SIBICHUSAMHU;  KBAHTOBBIMH
SBJICHUSIMH, CTPOCHHEM aTroMa MU aTOMHOTO

BCIMYHUHAMMU,

MECXaHUYCCKUMHU
ATOMHO-
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HOCJIG,Z[CTBI/Iﬁ JACATCIIbHOCTH,

- pa3BuUBAaTh KPCATHUBHOC MBIIIJICHUC
IIPU PEUICHNUH KU3HEHHBIX MTPOOIIEM.

0) 0a30BbIE HCCIeN0BATENbCKUE € CTBUS:

- BIIA/IETh HaBbIKaMU y4eOHO-
HCCIIEN0BATEIbCKOU u IIPOCKTHOMN
NEeSITENbHOCTH, HaBbIKaMU paspeleHus
npo0iem;

- BBISIBJIATh IPUUNHHO-CIIEICTBEHHBIE CBSI3H
W aKTyaJu3upoBaTh  3a7ady, BbLABUIaTh
TUIIOTE3Y €€ pEelIeHUsI HAXOAUTh apPIyYMEHTBHI JIs
JOKa3aTesIbCcTBa CBOMX YTBEP>KIICHUM, 3a/1aBaTh
rapaMeTpsl U KPUTEPUU PELLICHHUS;

- AQHAJIM3UPOBATh TOJYYECHHBIE B XOJIE
pelieHuss 3ajadd  pe3yJsbTaThl, KPUTHYECKU
OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh
M3MEHEHNE B HOBBIX YCIOBHSX;

- YMETb MEPEHOCUTH3HAHUS B
MMO3HABATENIbHYIO U

MPAKTUIECKYIO0 00JIACTH KU3HEIEATEIIHbHOCTH;

- YyMETh HMHTETpUPOBATh 3HAHUS W3
Pa3HBIX MPEIMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIE WJEH, Mpejararb
OpUTHHAJIbHBIE MOX0/IbI U PEIICHUS;
CIOCOOHOCTH MCIOJIb30BAHUS B
[03HABATEJILHON U COLMATIbHOW MPAKTHUKE.

ux

szpa, PaauO0aKTUBHOCTHIO); BIIaJICHUE
OCHOBOIIOJIATAIOIIUMHU aCTPOHOMUYECKUMU
MOHSATUSMHU, MO3BOJIIONIMMHU XapaKTepU30BaTh
MpoLIeCChl, MPOUCXOASAIIME Ha 3BE3[aX, B
3BE3/IHBIX CHCTEMaX, B MEXTraJlaKTHYECKON
cpelie; NBIKEHUE HEOECHBIX TeJ, HBOIIOIHIO
3Be3[ U BceneHHol;

- BJIAJETh 3aKOHOMEPHOCTSMH, 3aKOHAaMU U
TEOPHSIMU (3aKOH BCEMUPHOTO TsroTeHus, I, I u
Il 3akonbl HplOTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON HHEPIruM, 3aKOH COXPAHECHMS
UMITyJIbCa, TPUHLWIN  CYNEPIO3UIUU  CHIL,
INPUHUMUII ~ PAaBHONPABHOCTH  MHEPLHAIBHBIX
CHUCTEM OTCYETA; MOJIEKYJISIPHO-KMHETHYECKYIO
TEOPHUIO0 CTPOEHUS BEILECTBA, Ta30BbIE 3aKOHBI,
NEpPBbII  3aKOH  TEPMOJMHAMMKHU;  3aKOH
COXpaHEHUs DJIEKTPUYECKOro 3apsja, 3aKOH
Kynona, 3akon OMa 111 ydacTka LI€NH, 3aKOH
OMa mJis TIOTHOM 3IEKTPUYECKOM 1LIeTH, 3aKOH
Jxoynst - JleHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWW, 3aKOH COXPAHEHUS SHEPIHH, 3aKOH
NPSIMOJIMHEMHOTO ~ paclpOCTPAHEHHUS]  CBETa,
3aKOH OTpaXCHUsl CBETA, 3aKOH MPEJIOMJICHUS
CBETa; 3aKOH COXPAHEHMsS DHHEPruu, 3aKOH
COXpaHEHHUs HUMIYJbCa, 3aKOH COXPAHECHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHs
MaccoBOTrO 4ucia, nocryiarsl bopa, 3akoH
PaauOaKTUBHOTO pacmajna); YBEPEHHOE
UCIIOJIb30BAHNE 3aKOHOB M 3aKOHOMEpPHOCTEH
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npu  aHanu3e  (QU3MYECKUX  SBJICHUH U
IIPOLIECCOB.
OK 02. Vcnonb30BaTb COBPEMEHHBIE CpEACTBA | B 00/1aCcTH IEHHOCTH HAYYHOTO NO3HAHMSA: - YMEThb YYMTHIBAaThb TIPAHUIBl NPUMEHEHUS
MIOMCKa, aHaJn3a U UHTEPIIPETALNH | - c(OPMHPOBAHHOCTH MHPOBO33PEHHUS, | U3YUCHHBIX ¢bu3nueckux MOJCIICH:

uHpopManuu, 1 HHGOPMAITMOHHBIE TEXHOJIOTUU
IUI BBITIOJIHEHUS 3afad  MpodecCHOHANbHON
IEATeNbHOCTH

COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW IMPaKTHKH,
OCHOBAHHOTO Ha IUAJIOTE KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B
MTOJIMKYJIbTYPHOM MHPE;

- COBEPIIICHCTBOBAHUE SI3BIKOBOM n
YUTATENIBCKONM  KyJbTYpPhl ~ KaK  CpEJICTBa
B3aUMOJICHCTBUS MEXIy JIOJbMH W TIO3HAHHS
MHUPA;

- OCO3HaHHUE [IEHHOCTH HAay4YHOH
NESATETPHOCTH, TOTOBHOCTh  OCYIIECTBIISITH
MIPOEKTHYIO u HCCIIEA0BATENbCKYIO
ACATCIIBHOCTDH I/IHI[I/IBI/I,Z[yaJIBHO U B rpynne;

- OBaanenue YHHMBePCAJIbHbBIMHA
Y4eOHBIMH MO3HABATEIbHBIMH JeCTBUSIMU:
B) paborta ¢ nHgopmManmeii:

- BJIaACTH HOHy‘IeHI/I}I
uHpOpMAIMM W3 HCTOYHUKOB DPA3HBIX THUIIOB,
CaMOCTOSTCIIBHO OCYH_IGCTBJBITB IIOHUCK, aHaJIu3,

HaBbIKaMH

CHCTEMaTHU3aLIUI0 U MHTEPIPETAIHIO
uHbOpMAllUK PA3JIMYHBIX BUAOB U  (opMm
MIPECTABICHHUS;

- CO37aBaTh TEKCTBI B  PA3IMYHBIX

dhopmaTax ¢ yueToM Ha3HAYCHUSI HHPOPMAIIHH U
[IEJIEBOM ayJUTOPUH, BHIOUpAs ONTHMAIbHYIO
(dbopMy TIpeACTaBICHUS ¥ BU3YaIH3allNH;

MaTepI/IaJIBHaH TOYKa, I/IHepI_[I/IaJIBHa}I CUCTCEMa
oTcueTa, WACAIbHBIA Ta3; MOJACIHU CTPOCHHS
razoB, JKMJIKOCTEH W TBEPABIX TE€J, TOUYCYHBIN
AJICKTPUYCCKUN 3apsij, sepHas MOJACIb aToMa,
HYKJIOHHAasT MOJEJIb aTOMHOTO siapa TpH
pemieHnn GU3NIECKUX 33729
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- OLICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh HMH(pOpPMAIMU, €€ COOTBETCTBHE

IIPAaBOBBIM U MOPaJIbHO-3TUYECKUM HOPMaM;

- HCIIOJIb30BaTh cpencrsa
MHPOPMALIMOHHBIX YU  KOMMYHMKAIIMOHHBIX
TEXHOJIOTM B  PCLICHUM  KOTHUTHUBHBIX,

KOMMYHHKATHUBHBIX U OPraHU3allMOHHBIX 3a1a4
c coOmogeHneM TpeOOBaHWI SPrOHOMHKH,
TEXHUKU 0€30MacHOCTH, THTUCHBI,
pecypcocOepeKeHns, MPABOBBIX M ATHYECKUX
HOPM, HOpM HH(GOPMAITMOHHONW 0€3011aCHOCTH;

- BJIAJICTh HABBIKAMU PACIO3HABAHUS U

3amuTel  wHGOpPMAIMK,  MHPOPMAITMOHHON

0€30MacCHOCTH JTUYHOCTH.
OK 03. IlmanupoBaTh M peaqu30BbIBATH | B odsacTn AYXOBHO-HPABCTBEHHOIO | - BJIAJETh OCHOBHBIMHM METOJAMH HAYYHOI'O
COOCTBEHHOE MPOGECCHOHATBHOE 1 JINYHOCTHOE | BOCIMTAHMS: MO3HAHUS,  WCIOJNB3YeMBIMH B (DUBHKE:
pa3BUTHE, NpeINPUHUMATEIBCKYIO | - c(OPMUPOBAHHOCTh ~ HPABCTBEHHOT'O | IPOBOJUTH MPSMbIE U KOCBEHHBIC W3MEpPEHUS
JeSITeNbHOCTh B TPO(eCcCHOHaNbHOU cdepe, | CO3HAHUS, STHIECKOTO TIOBEICHUS; (GU3MYECKUX BEIMYWH, BEIOMpAs ONMTHMAIbHBIHA
UCIIONIb30BaTh  3HAHUA 1O  (UHAHCOBOM | - CIIOCOOHOCTH OIICHMBATh CHTYAIUIO U | CIOCOO H3MEpPEHUsT W HCIOJb3ys H3BECTHHIC
IPaMOTHOCTH B PA3IMYHBIX  KU3HEHHBIX | IPUHUMATh OCO3HaHHBIC pEUICHHUs, | METOJIbI OIIEHKH TMOTPEIIHOCTe W3MEPEHUH,
CUTYaIUSIX OPUEHTHUPYSCh Ha MOPAIbHO-HPABCTBEHHBIC | MPOBOJUTL  HCCIIECIOBAaHUE  3aBUCHMOCTEH

HOPMBI U [IEHHOCTH; (GU3MYECKUX BEIUYMH C  HCIOJB30BAHHEM

- OCO3HAaHWE JMYHOTO BKJIaga B | MPSAMBIX HM3MEPEHUH, OOBACHATH MOTYyYCHHBIC

MMOCTPOCHHUE YCTOWYUBOTO Oy TIyIIEro;

- OTBC€TCTBCHHOC OTHONICHUEC K CBOUM
pomutensM u (WIM) OPYTHMM YJICHAM CEMBH,
CO3JAHMI0O CEMbUM Ha OCHOBE OCO3HAHHOTO
NPUHATUA 1EHHOCTEH CEMEWHOW IKU3HU B
COOTBETCTBHUU C TPATULIUIMH Hapoa0B Poccuu;

pe3yabTaThl, UCIONb3Ys (PU3UUECKUE TEOPHH,
3aKOHBI U Jienatb BBIBOJBI,
coOuoaTh mpaBmiia 0€30MacHOTO TpyJa IMpH
MPOBEJICHUH UCCIIEI0BaHUI B paMKaX yueOHOIro
JKCIIEPUMEHTA U yueOHO-UCCIIeI0BATEIbCKOM

U IIOHATHA,
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Osaanenne YHHBepPCAJIbHBIMU
PeryisiTUBHBIMH J1€liCTBUSIMU:
CaMOOpPraHU3aNMs:

- CaMOCTOSITENIFHO ~ COCTaBJIATh  IUJIaH
pemeHust MmpoOJeMbl C yYeTOM HMMEIOIIUXCs
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEATIOYTEHUN;

- JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;
CIoCcoOCTBOBATH (bopMUPOBAHHIO u

MPOSIBJICHUIO HIMPOKOW JPYAULMU B Pa3HBIX
00/1acTSIX 3HAHUM, IMOCTOSHHO IMOBKIIIATE CBOM
00pa3oBaTeNbHBIN U KYJIbTYPHBIN YPOBEHB;

0) CAMOKOHTPOJIb:

- HCTIOJIb30BaTh MPUEMBI pediiekcru sl OLIEHKH
CUTYyalluu, BEIOOpa BEPHOTO PELICHUS;

- yMETh OLICHUBATh pUCKH "
CBOCBPEMEHHO MNPHUHMMATh pEHIEHUs @0 HX
CHUKEHUIO;

B) IMOIUOHAIBHbIN HHTEJJIeKT,
Npeanoaaramui c)oOpMHPOBAHHOCTD:

- BHYTPEHHEH MOTHUBALlMM, BKIIOYAIOLICH
CTpPEMJICHHE K JOCTHKEHUIO LIETU WU YCIexy,
ONTUMU3M, WHULIUATUBHOCTb, yMEHUE
JIECTBOBATD, UCXOAS M3 CBOMX BO3MOKHOCTEH;
- OMIIATHH, BKJIIOYAIOLIEH  CIOCOOHOCTH
MMOHUMATh AYMOIIMOHAILHOE COCTOSIHUE JAPYTHX,
YUYUTHIBaTh ero npu OCYIIECTBICHUHU
KOMMYHHKAIUHU, CIIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKNBAHNIO;

JEeSITeIbHOCTH C HCIOJb30BaHUEM LH(POBBIX
U3MEPUTENBHBIX YCTPOHCTB U 71a00paTOPHOTO

000pyaOBaHNUS;
- chopMUPOBAaHHOCTh  MPEJACTABICHUN O
MeTOodax MMOJIyUCHUA HAayYHBbIX

aCTPOHOMUYECKUX 3HAHUUI
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- COLMAIbHBIX  HABBIKOB,  BKJIKOYAIOLIUX
CIOCOOHOCTh ~ BBICTPAaWBaTh OTHOLICHUS C
APYTUMH  JTIOABMH, 3a00TUTHCS, TPOSIBISATH

MHTEpEC U pa3peraTh KOH(IUKTHI.

OK 06. [IposBnATh IpaXIaHCKO-
NaTPHOTUYECKYIO MO3HMIHUIO, IEMOHCTPUPOBAThH
OCO3HaHHOE MOBE/ICHUE Ha OCHOBE
TPaaULINOHHBIX POCCHICKIX TyXOBHO-
HPaBCTBEHHBIX LEHHOCTEH, B TOM YHCIE C
YY4ETOM TapMOHM3ALUH MEKHAIMOHAIBHBIX |
MEKPEIUTHO3HBIX ~ OTHOLICHWH, TPUMEHSTH
CTaH/IapThl aHTUKOPPYNIIMOHHOTO ITOBEICHUS

B 001acTH JMYHOCTHOI0 BOCIIUTAHUS :

- TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U
CaMOpPa3BUTHIO, CaMOCTOSTEILHOCTH u
CaMOOIIPEEIICHUIO;

B o0s1acTu MeTanpeaMeTHOT0 pa3BUTHS:
OBIIQJICHHUE HaBBIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHOM M COI[MAIbHON
JIESITETLHOCTH;

OBaagenue YHUBEPCAJIbHbIMH
KOMMYHHKATHBHBIMU JAeHCTBUSIMM:

0) coBMecTHasl 1eATeJIbHOCTD:

- NMOHMUMAaTh U HCHOJb30BATh MPEUMYILECTBA
KOMaHJIHOW ¥ WHIUBUYaTbHOU PabOThI;

- MIPUHUMATH (S 178 COBMECTHOI
JeSITEIbHOCTH, OpraHU30BbIBATH u
KOOPJAMHHUPOBATDH JEHCTBUS 10 €€ JOCTUKEHUIO:
COCTABJIATH ILJIAH ICUCTBUH, PACIIPEAEIIATh POIU
C Yy4YeTOM MHEHHHA YYaCTHHKOB OOCYXKIaTh
Pe3yNIbTaThl COBMECTHON PaOOTHI;

- KOOPJIUHHUPOBATH U BBITIOIHATE PabOTy
B YCIOBUSIX PEANbHOIO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIIECTBIISATh IMO3UTHUBHOE
CTpaTEruYecKoe TMOBEAECHUE B  Pa3IMYHBIX
CUTYyallUsIX, MPOSIBIIATH TBOPUYECTBO n
BOOOpakeHre, ObITh MHUITMATHBHBIM

- OBJIaACTb YMCHUSAMU pa6OTaTI> B Irpynmne ¢
BBITTOJIHEHUEM Pa3JIMYHBIX COIMATBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYIIIbI, PAIMOHAIHHO
pacmpenensTe IesTeIbHOCTh B HECTaHIApTHBIX
CUTyallWsiX, aJeKBaTHO OILCHUBATh  BKJIAJ
KaXJIOTO M3 YYaCTHUKOB TPYMIBI B pEHICHUE
paccMatrpuBaeMoi poOIEeMBI.
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OBJageHnue YHHBepPCAJIbHBIMU
PeryisiTUBHBIMH J1€liCTBUSIMU:

I') NIPpUHATHE ce0sl U APYrHUX JIIOAe:

- HpI/IHI/IMaTI: MOTUBBI H apFYMeHTI:I
OpPYIUX JIIOJEH IIpU aHAJINU3E€ pPe3ybTaToB
ACATCIIbHOCTH,

- IIpU3HaBaThb CBOE IIPaBO U IIpaBO JPYruUx
Jmoed Ha OMmMMOKH; pa3BHBATh CIIOCOOHOCTH
MMOHUMATh MUP C TIO3UITUHU APYTOro YeIOBeKa.

OK 05. OcymiecTBaiATh YCTHYIO U TUCbMEHHYIO
KOMMYHHKAIIMIO Ha TOCYJIapCTBEHHOM SI3bIKE
Poccuiickoi denepanun C YYETOM
OCOOCHHOCTE COLMABHOTO U KYJIBTYpHOTO
KOHTEKCTa

B 00J1acTH YcTETHYECKOI0 BOCIIUTAHUSA:
- ACTETUYECKOE OTHOIIEHUE K MHDY,

BKIIIOYAass JCTETUKY HAYYHOTO TBOpPYECTBA,
MPUCYIIETO (PU3NIECKON HAyKE;

- CIIOCOOHOCTh BOCITPUHUMATh
pasM4HbIE BHJBI HCKYCCTBA, TPAIUIUN U
TBOPUECTBO CBOETO W JPYI'MX HApOJOB,
Oomy1maThb OMOIUOHAJIBHOC BOB,Z[GI\/'ICTBI/IG
HCKYCCTBA;

- yOSXKICHHOCTh B 3HAYUMOCTH  JUISI
JIMYHOCTA W OOIIECTBA OTEUYECTBEHHOIO U

MHPOBOI'O HCKYCCTBa, THUYECKHUX
KyJAbTYPHBIX  TpaJiuluii U  HApOJHOIO
TBOPUYECTBA;

- TOTOBHOCTh K CAaMOBBIPAKEHUIO B Pa3HBIX
BUJAX HCKYCCTBA, CTPEMJICHUE IIPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

Osaanenne YHHBeEpPCaJIbHBIMHU

KOMMYHUKATHUBHBIMU JIeliCTBUSIMH:
a) o01eHue:

- yYMeTh pacro3HaBaTh (PHU3WYECKUE SBICHHS
(mportecchl) W OOBSICHATH WX HA OCHOBE
U3y4CHHBIX  3aKOHOB:  PAaBHOMEpHOE U
PaBHOYCKOPEHHOE NPSAMOJIHMHEIHOE IBIDKCHHE,
CBOOOMHOE TajeHWE TeJ, JABIKECHHE IO
OKPY>XHOCTH, MHEpLHS, B3aHMMOJCHCTBHE TeI,
KoJsiebaTenbHOe TBU)KEHUE, PE30HAHC, BOTHOBOE
nBmkenue; 1uddysus, 6poyHOBCKOE ABIKEHHE,
CTPOCHUE KHMJIKOCTEH W  TBEpIBIX  Tel,
U3MEHeHue o0beMa Tel Tpu HarpeBaHUHU

(oxmaxkieHun), TEIJIOBOE paBHOBecHE,
ucrapeHue, KOHJICHCAIIUS, IUIaBJICHUE,
KpUCTAILTU3AIHS, KHIICHUE, BIIQXKHOCTh

BO3/yXa, CBA3b CPEAHEN KUHETHUECKOU SHEPTUU
TEIJIOBOTO JIBMKEHUS MOJIEKYN ¢ abCONIOTHOMN
TeMIEpaTypOi, MOBBILIECHUE 1aBJICHUS ras3a Mpu
€ro HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b

MEXIy TlapaMeTpaMu COCTOSHHS Ta3a B
M30IIpoIieccax; AJICKTPU3ALIHS Te,
B3aMMOJICHCTBHE 3apsIOB, HarpeBaHue
MPOBOJIHUKA C  TOKOM,  B3aMMOJICHCTBHUE
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- OCYIIECTBIIATh BO
BceX cdepax KU3HU;

- pacrno3HaBaTh HeBepOaJIbHbIE
cpeactBa  OOLIEHHWsS, TOHUMAaTh 3HAYCHHUE
COITMAITBHBIX 3HAKOB, pacro3HaBaTh
NPENOChIIKM  KOH(JIUKTHBIX ~CHUTyallud U
CMST4aTh KOH(IUKTHI;

- Pa3BEpHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY

3pC€HH C UCITOJIB30BAHUCM A3BIKOBBIX CPEACTB.

KOMMYHHKaIU

MarHWTOB,  JJIEKTPOMATrHUTHAs  HWHIYKIUA,
JeicTBUE MarHUTHOTO TOJS Ha TPOBOIHUK C
TOKOM u JBIKYIIUICS 3aps,
AIIEKTPOMAarHUTHbIE ~KOJeOaHWsi U BOJIHBI,
IOPSIMOJIMHEMHOE  paclpOCTpPaHEHUE  CBETA,
OTpakeHHe, TpesoMIIeHHe, HHTep(epeHuus,
TUdpakuus U TOJSpU3aLUs CBETa, AMCIEPCUs
cBeTa; GoTodNeKTprUUYeCKuii 3h(HEKT, CBETOBOE
JaBJI€HHE,  BO3HMKHOBEHHME  JIMHEHYAaTOro
CHEKTpa aTroMa BOJOPOJla, E€CTECTBEHHas |
HCKYCCTBEHHas paJiMOAKTUBHOCTb.

OK 07. ConeiicTBOBaTH COXPAHEHUIO
OKpYXKalolied Cpeasl, pPecypcocOepekeHuIo,
NPUMEHSTh 3HAHHUSA 00 W3MEHEHWH KJIMMaTa,
NPUHIUIBL  OEPEeKIMBOTO  TPOM3BOJICTBA,
3¢ (HEeKTHBHO JEHCTBOBATH B UPE3BBIUAWHBIX
CUTYaIUSIX

B 061acTH 3K0JI0Ir14€CKOT0 BOCIIUTAHUSA

- c(hOPMHUPOBAHHOCTDh  IKOJIOTHYECKOM
KYJIbTYpbl, TTOHUMAHHWE BIUAHUS COLUAIBHO-
SKOHOMHUYECKUX TPOILIECCOB HA COCTOSHUE
IIPUPOJHON M COLMAIBHOW Cpeibl, OCO3ZHAHUE
r100aIbHOrO XapaxkTepa DKOJIOTHYCCKUX
npobiuem;

- IJJAHUPOBAaHUE U OCYIIECTBIICHHE
JEUCTBUI B OKPYXaIOIIEH Cpeae Ha OCHOBE
3HaHUSA  LeJled  yCTOMYMBOIO  pa3BUTHUSA
YeJIOBEUCCTBA;

- aKTUBHOE HEMPUATHUE NEHUCTBUM, TPUHOCAILUX
BpeJl OKPYKaIOILEH Cpeae;

- yMEHUe MPOTHO3UPOBATH
HeOJIaronpusiTHIC DKOJIOTHYCCKHUE
MOCIEACTBUS  MPEANPUHUMAEMbIX JEHCTBUH,
MpeO0TBpalIaTh UX;

- chopMHpOBaTh  yMEHHS  INPUMEHSTh
HOJTy4EHHbIC 3HAHMS JJIs1 OOBSICHEHHS YCIOBHI
npoTeKaHus (pU3NIECKUX SBICHUH B IPUPOJC U
JUIL  TPUHATHAS NPAaKTHUYECKUX pEIIeHWH B
HOBCGHHGBHOﬁ KHN3HU JIIsL O6€CH€‘I€HI/IH
0€30MaCHOCTH TpU OOpalleHUH ¢ OBITOBBIMHU
npubopaMu W TEXHUYECKHMHU YCTPOHCTBAMHU,
COXPAaHEHUS 3JI0pPOBbS U COONIIOICHUS HOPM
HKOJIOTHYECKOTO TOBEIEHUS B OKpYXKarolei
cpelie; TOHUMaHUEeHEOOXOAMMOCTH

IIPUMEHEHUs.  JTOCTHKCHUU bu3uKu u
TEXHOJIOTUI JUIS paLMOHAIBHOIO
IIPUPOJOIIOIB30BAHMUS.
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- pacuipeHne OIbITa JIeSTeIbHOCTH
HKOJIOTUYECKOM HampaBIEHHOCTH Ha OCHOBE
3HaHUi 1o pusmke.

K 1.1 Ilonbupares Hamboyiee ONTUMATbHBIC
pelIeHUsT U3 CTPOUTENbHBIX KOHCTPYKIUH U
MaTepHajIoB, pa3padaThiBaTh y3Jbl U JCTAIU
KOHCTPYKTHBHBIX ~ JJICMECHTOB  3JaHUH U
COOPYXCHH B COOTBETCTBUHU C YCJIOBHSIMH
AKCILIyaTalliy ¥ Ha3HAYCHUSIMU

OBnanenne YHHBepPCAJbHBIMU
PeryisiTUBHBIMH J1€liCTBUSIMU:
CaMOOpraHu3aNMs:

- CaMOCTOSITEITLHO OCYIIECTBIISITh
MO3HABATEIBHYIO  JICATENBHOCTh,  BBISIBIISATH
npoOjeMbl, CTaBUTh U  (HOPMYJIUPOBATh
coOCTBeHHBIC 3aJaud B 0OOpa30BaTEIbLHOMN

ACATCIIBHOCTH U JKU3HCHHBIX CUTYaAllUAX;

- chopMHpOBaTh YMEHHs pellaTbh pacuyeTHbIC
3a[1a4u C SIBHO 331aHHON (PU3NUECKOI MOJIEINbIO,
UCTIONB3Ysl (hU3MYecKre 3aKOHbl U MPHUHIIMIIGL;
Ha OCHOBE aHaJN3a yCIOBHUSA3alaul  BbIOUPAThH
(UBUYECKYI0 MOJENb, BBIICTATH (PU3MUECKHE
BEITUYUHBI U (HOPMYJIbI, HEOOXOIUMBIE IS €€
pelleHus, MPOBOJIUTH pacueThl M OLIEHHUBATH
peaNbHOCTh MOJIy4E€HHOTO 3HAYCHUS
(bu3nYecKoil BETMYHHBI; pelllaTh KaueCTBEHHbIE
3a1auu, BBICTpauBas JIOTUYECKH HE
MPOTUBOPEUYMBYIO IIETIOUYKY pPACCYXIEHUH C
ornopou Ha U3yYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;
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TemaTnyeckoe MIIAHMPOBAHUE

HaumeHoBaHue Conep:xanue y4yeOHOro MaTepuaJa, 1adopaTopHblie  npaktudeckue | O0p | Dopmup OcHOBHBIE BHbI
pa3iaesioB U TeM padoThl, HTHAUBUAYAJIbHBIN MPOEKT (eCJIN NMPeayCMOTPEHbI) emM yemble | [AeSITeIbHOCTH 00y4aIOIIUXCH
yaco | oduue u
B npogecc
HOHAJIbH
ble
KoMIleTe
HIIUH
1 xypc
Beenenue. Nzyuenue HAYYHBIX
®usuka u meToabl | Comep:kaHune y4eOHOro MaTepuasa: 4 OK 03 | (smMoupuueckux u
HAay4HOro no3Hanus | duszuka - Hayka o npupoae. HayuHnble METONIbI TTO3HAHUS OKPYKAOIIETO OK 05 TEOPETHYCCKUX) METO/I0B
mupa. Ponp skcriepumMeHTa M TEOpUH B MPOLECCE MO3HAHMS IPUPOJIBI. MO3HAHUS OKPYKAIOLIEr0 MHPA.
OxcriepuMeHT B ¢usuke. MogenupoBanue (U3NYSCKUX SIBICHUN H OGCVSKICHIE DA
npoueccos. Hayunslie runoressl. Gusndeckue 3aKOHbI U TEOpUU. ['paHuUIb] FHA partHil
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpUHIIUT COOTBETCTBHUSL. TPUMCHIMOCTH . (rrsiraecKmIx
Poisb 1 MecTO hU3UKK B GOPMHUPOBAHUU COBPEMEHHOW HAYYHON KapTHHBI 3aKOHOB H TCOPUH.
MHpPA, B MPAKTUYECKOHN AEATETbHOCTH JIFOAEH. Pabora B rpymnme 1o noAroToBke
3HaueHue (QU3UKHU MPH OCBOCHUHU CHENHUAIBHOCTH: «Cmpoumenbcmeo u KOPOTKHUX COOOIIEHUN O POIH U
IKCNILyamayusi 30aHUll U COOPYIHCEHULLY MecTe (U3MKM B HAaykKe U B
MPAKTUYECKOW  JIeATEIbHOCTH
JIIOJIEN.
JleMOHCTpalusi aHaJOTOBBIX U
U POBBIX U3MEPUTENBHBIX
npubopoB, KOMIIBIOTEPHBIX
JaTYNKOB.
OcBoeHHE OCHOBHBIX HIPHEMOB
paboThI c nudpoBoi
nabopaTtopueii o pu3uke
Tema 1.1 Coaepxkanue yueOHOro MaTepuaJa: 6 [IpoBencHue JKCIIEPUMEHTA:
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OCHOBBI KHHEMATHKH

Mexannyeckoe nBrkeHre. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKCHHUS.
Cucrema orcué€ra. TpaekTopus.

[lepemenienue, ckopocTh (CpeHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MAaTepUalbHOM TOUYKH, HUX IPOEKIMH Ha OCH CHCTEMBI
KoopauHat. CI0KEeHUE NEPEMEIICHUH U CII0)KEHUE CKOPOCTEM.
PaBHOMEpPHOE U PaBHOYCKOPEHHOE IIPSIMOJIMHEWHOE JIBUYKEHUE.

I'paduku 3aBHCHMOCTHM KOOpPJMHAT, CKOPOCTH, YCKOpPEHHs, IYyTH U
NepEeMELICHHS MaTepHaJIbHON TOYKU OT BPEMEHH.

CBoboaHOe majieHne. Y CKOpeHrue CBOOOTHOTO TaCHUSI.

KpuBonuneiliHoe nBwxkeHue. JIBUkeHUE MaTepUaIbHOM TOYKU IO
OKPYKHOCTHU C ITOCTOSIHHOM IO MOAYJIO CKOPOCTBIO. YTIIOBasi CKOPOCTb,
JIMHENHAas CKOpOCTb. Ilepuon u 4acroTa oOpamieHus.
LlenTpocTpemMuTenbHOE  yCKOpeHUE. TeXHWuYecKkue yCTpOMCTBa U
IPAKTUYECKOE PUMEHEHHE: CIIUAOMETD, ABHIKEHUE CHAPSIOB, LIETIHBIE U
pEMEHHBIE TIEpenaYn

Pewenue 3a0au no pazdeny «Kunemamuxa»

KonTpoabsHnas padora Nel «OCHOBbI KHHEMATHKH»

—

OK 01
OK 02
OK 06
OK 05
OK 07
IIK 1.1

W3y4YEHHE HEPaBHOMEPHOTO
JBUKEHUS C LEJBIO ONpeIeNICHUs
MTHOBEHHOM CKOpOCTH;
UCCIIEJOBaHHE COOTHOUICHUS
MEXIy IyTSIMH, IMPONJIECHHBIMU
TEJIOM 3a IIOCJIEN0BATEIIbHbBIE
paBHBIE TIPOMEKYTKH BpPEMEHH
npu PaBHOYCKOPEHHOM
IBUKCHUU C HadaJbHOU
CKOPOCTBIO,  PaBHOM  HYIIIO;
M3y4YEHUE JBUKEHUS IIApHKa B
BSI3KOM  JKHMJIKOCTH; H3Yy4YEHHUE
IBUKEHHSI Tejla, OpOILIEHHOrOo
ropu3zoHTanbHO.  OOBsICHEHUE
OCHOBHBIX IPUHLHUIIOB JAEUCTBUS
TEXHUYECKUX YCTPOMCTB, TaKUX
KaK: CHOUJIOMETp, UENHblE U
pEMEHHBIE TIepelayu JBUKEHUS,
U yCJIoBHH uX 0€30I1acCHOTO
WCIIO0JIb30BaHUSI B MIOBCEIHEBHOM
KU3HHU.

Pemenne pacd€rHbIX 3amad4 ¢
SIBHO  3aJIaHHOW  (DU3HYECKOM
MOJIETIBI0 C  MCIOJIb30BAaHUEM
OCHOBHBIX ()OpPMYJI KHHEMATUKH.
[TocTpoenne u aHanu3 rpaukoB
3aBUCUMOCTEN KHHEMATHYECKHUX
BEJIMYUH OT BpPEMEHHU A

PaBHOMEPHOTO u
PaBHOYCKOPEHHOTO
HPSIMOJINHEHHOT O IBUXKEHHUS.
Pacno3znaBanue bu3nuecKux
SBJICHUA B Yy4eOHBIX OMNBITaX U
OKpPY’KaroIlen JKU3HU:
paBHOMEPHOE u
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Tema 1.2
OcHOBBI TMHAMHUKH

Conep:xkanne y4eOHOr0 MaTepHAaJa:

PaBHOYCKOPEHHOE

MIPSAMOJIMHEHOE IBHKECHUE,
cBOOOIHOE aJicHue Te,
NBUKEHHUE TO  OKPYKHOCTH.
Onucanne MEXaHUYECKOT O
JNBUKEHUST C HCIOJIb30BAaHUEM
(bU3UIECKUX BEJINYMH:
KOOp/AMHATA, yTh,
nepeMenieHue, CKOPOCTb,

yckoperue. PabGora B rpymmax
MIPH IJIAHUPOBAHUH, TPOBEACHUN
U HHTEpOpETalUHd PE3yJIbTaTOB
OTIBITOB " aHaJM3e
JOIIOJIHUTCIIBbHBIX HUCTOYHHUKOB
nH(OpMaIU 10 TEME.

[Ipunmun  otHocuTenbHOCcTH ['anmunes. IlepBwiii 3akoH  HproToHa.
Nuepumansubie cucteMbl otrcuéra. Macca Ttena. Cwuna. [lpunmun
cynepno3uiuu cwi. Bropoit 3akoH HproToHA 1711 MaTepuaibHONW TOYKH.
Tperuii 3akoH HploTOHa 11 MaTepHalbHBIX TOYEK. 3aKOH BCEMHUPHOTO
tarotenus. Cuna Ttsokectu. llepBas kocmuueckass ckopocTth. Cuna
ynpyroctu. 3akoH ['yka. Bec tema. Tpenue. Buasl Tpenmst (moxos,
cKosbkeHus, kaueHus). Cuna TpeHus. Cyxoe TpeHue. Cuiia TpeHHUS
CKONIBXKEHUS M cwia TpeHus mnokos. Koodduuument tpenus. Cuna
CONPOTHUBIICHUS MPU ABUKEHUU TeJA B )KUJIKOCTU UJIH Ta3e.

[MocTynaTenbHOE U BpalaTeabHOE JBUKEHIE a0COTIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpauieHus. [liedo cuibl. YcinoBus
paBHOBecHsI TBEPIOro Tena. TeXHUYeCcKue yCTpOMCTBA M MPAKTUUYECKOE
MIPUMEHEHHUE: MOIIUITHUKH, IBUKEHUE HCKYCCTBEHHBIX CIYTHUKOB.

Pewenue 3a0au no pazoeny «/[lunamukan

JlabopaTopHblie padoThbI:
1. U3yyeHne OBUKEHHMSI TeJla MO OKPY/KHOCTH MOJ JeliCTBMEM CHJIbI
YIPYTOCTH H CHJIBI THKECTH

CpaBHenue Mmacc
B3aUMOJCHCTBYIOLIUX TElL.
N3ydyeHne 3aBUCHMOCTH CHIIBI
YOPYrOoCTH  OT  JedopMaluuy;
CpPaBHEHHME CWJI TPEHHs IIOKOS,

KaueHUs U CKOJIbXKEHUSI.
OObsicHeHnE HEBECOMOCTH.
[IpoBenenue AKCIIEPUMEHTA!

HCCIIEIOBAaHNE 3aBUCUMOCTH CHJI
yOPYrocTH, BO3HUKAIOIIUX B
MPY’KUHE U PE3UHOBOM 00pasIie,
oT uX zaedopmaiuu; HU3ydeHUE
JBM>KEHUS OpycKa 110 HaKJIOHHON
TUIOCKOCTH; HCCIIeIOBaHHE
YCJIOBUM pPaBHOBECHUS TBEPAOIO
TeJa, IMEIOIIET0 OCh BpAILlCHHS!.
OOmbsicHeHnE ocoOeHHoCTeH
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KonTtpoasHnas padora Ne2 «OCHOBBI ITMHAMHKH»

Tema 1.3

Conep:xxanue yueOHOro MmarepuaJa:

PaBHOMEPHOTO u
PaBHOYCKOPEHHOTO

MPSMOJTMHEHHOTO JBYKECHUS,
CBOOOIHOTO [MageHus Te,
JBIDKEHUSI TIO OKPYXKHOCTH Ha
OCHOBe  3akoHOB  Hpr0oTOHA,
3dKOHa BCGMI/IpHOFO TATOTCHUA.

OObsicHeHUe OCHOBHBIX
MIPUHLIUIIOB JEUCTBUSA
MOAIIUITHUKOB u ux

MPAKTUYECKOTO MPUMEHEHHS.
OO0bsicHeHNE TIBIKEHUS
HCKYCCTBEHHBIX CITyTHHKOB.
Pemienue pacu€THbix 3amad ¢
SIBHO  3aJIaHHOW  (DU3UYECKOM
MOJENBI0 C HCHOJB30BAaHHEM
OCHOBHBIX 3aKOHOB H (opmyi
JTAHAMMKH.

Pacno3znaBanue ¢bu3nueckux
SIBIIGHUW B Y4EOHBIX OIBITaX M
OKpY>KalOlIeW XU3HU: HUHEPLIUA,
B3aMMOJICHCTBUE TelI. AHamm3
¢u3MYeCKUx  TPOIECCOB U
SIBIICHUH C  HCIOJIb30BAHHEM
3aKOHOB ¥ TIPUHIIMIIOB: 3aKOH
BcemupHoro tsarotenus, I, I u 111
3akoHbl  HprOoTOHA, mMpUHIHUI
CYMEPIIO3UIINK  CUJI, TPUHITUTI
PaBHOIIPABHOCTH MHEPIIHATIbHBIX
CHCTEM OTCUETaA
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3aKOHBI COXpaHEHUS
B MeXaHHKe

Nmritynsc MaTepuabHONW TOYKH (T€Ja), CUCTEMbl MaTEpPHATBHBIX TOUEK.
NMimynbe cwiibl M W3MEHEHHWE HWMITyJIbCa TeJlla. 3aKOH COXpPaHCHHS
uMmIyibca. PeaktuBHOE naBmxkeHue. Pabora cuimbl. MOUTHOCTH CHUIBL.
Kunerndeckast sHeprusi MaTepraibHOW TOYkH. Teopema 00 M3MEHEHUH
KUHETH4YeCKor »sHeprun. I[loTeHumansHas »sHeprus. I[loTeHunanbHas
SHEprus yrnpyro aepopMUPOBAHHON MpyKuHBL [loTeHIIMaIbHAS dHEPTHUs
TCJla B6.HI/I3I/I HOBerHOCTI/I BGMHI/I. HOTCHI_[I/IaJIBHBIe 1 HCIIOTCHIUAJIbHBIC
CHUJIBI. CBHBB pa60T1>1 HCIIOTCHUINAJIBHBIX CUJI C N3MCHCHUECM
MEXaHUYECKON SHEPIUM CUCTEMBI TeJl. 3aKOH COXPaHEHUs MEXaHUYECKOU
SHEPIrUU. YIIPYrue U Heynpyrue CTOJIKHOBECHHUS.

TexHudeckue ycTpoucTBa U MPAKTUIECKOE IPUMEHEHHE: BOJLOMET, KONIED,
IPYKUHHBIN TUCTOJIET, IBUKCHUE PAKET

IIpakmuueckoe npumeHenue @QU3UYECKUX 3HAHUL 6 NPOPECcCUOHANLHOU
0esamenbHOCmuU, UCNOIb308AHUE NPOCIbIX MEXAHUIMOS, UHCIPYMEHNOB.

Pewenue 3a0au no pazdeny «3aKonvl COXpaHeHUs 8 MEXAHUKE)

JlaGopaTopHble padoThI:
2. N3ydyenue 3aK0HA COXpAHEHHUS] MEXaHUYECKOM JHEePTruu

KonTpoabHas padora Ne3 «3akoHbI COXpaHEHUD»

[IpoBenenue SKCIIEPUMEHTA!
M3y4YCHUE a0COJIIOTHO
HEYIPYroro yaapa ¢ IOMOIIbIO
JBYX  OJIWHAKOBBIX  HUTSHBIX
MasITHUKOB; UCCIICAOBAHUE CBI3U
paboThl CHUIIBI C HM3MEHEHUEM
MEXaHUYECKON DHEPIUM Tella Ha
npuMepe pacTsKeHus
PE3UHOBOTO JKTyTa.

Ouenka a0COJIIOTHBIX u
OTHOCUTENIbHBIX MOTPEIIHOCTEN
U3MEPECHUI (bu3IIeCKuX
BCJIMYHH.

Pemienue pacu€THbIXx 3amad ¢
SIBHO  3aJIaHHOW  (DU3HYECKOM
MOJICTIBI0 C HCIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB H (opmy
JTUHAMUKHA u 3aKOHOB
COXpaHEHHUS.

Pemenne xadecTBEHHBIX 3a1a4 C
OMOpOil Ha U3yUEHHBIE B pa3jielie
«MexaHuKa» 3aKOHBI,
3aKOHOMEPHOCTH M (PU3NIECKUE
SIBIICHHS.

Onucanue MEXaHUIECKOTO
IBMOKCHUS C HCIIOJIb30BAHUEM
(UBUYECKUX BETMYHMH: HMITYJIbC
Tena, KUHETUYECKass JHEpTHs,

MOTEHIHATIbHAs SHEPTHH,
MeXaHUYeCcKast pabora,
MEXaHUYEeCKast MOIIHOCTb.
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AHanu3 (QU3HMYECKUX MPOLECCOB
W SIBJIGHUH C HCIOJB30BAaHUEM

3aKOHa COXpaHEHUS
MEXaHUYECKOW SHEPruH, 3aKOHa
COXpaHEHUS MMITYJIbCA.
OObscHEHUE OCHOBHBIX
MIPUHLIUIIOB JICUCTBUS Hu
MPaKTUYECKOTrO MIPUMEHEHUS

TEXHUYECKUX YCTPOMCTB, TaKUX
KakK: BOJIOMET, KOMED,
[IPY>KUHHBIN [TACTOJIET.
OObscHEHUE BUKEHUSI PaKkeT ¢
Omnopou Ha W3yUYCHHBIC
¢busnueckue BEJINYUHBI u
3aKOHBI MEXaHUKH.

Hcrnonp30BaHUE IPH MOrOTOBKE
COOOIIEHHH O  TPUMEHEHUH
3aKOHOB MEXaHHKH
COBPEMEHHBIX

MH()OPMAIIMOHHBIX TEXHOJIOTHI
IUIsL [IOUCKA, CTPYKTYpUPOBAaHUS,

WHTEpIpeTaluu u
npencTaBicHus  WHGOpPMAIUH,
KPUTHYECKHIT aHanu3
I10JIy4aeMOu uHpopMaLun
[IpoBenenue KOCBEHHBIX
W3MEPEHHUI, HCCIIEIOBAHU I
3aBUCUMOCTEH (bU3UIECKUX
BEJINYUH, IIPOBEpKa
MPEAJIOKEHHBIX THIIOTE3

Pasznes 2. MoaexkyasipHasi GU3HKa ¥ TEPMOAUHAMHUKA 31

Tema 2.1 Conep:xxanue yueOHOro MmarepuaJa: 8 OK 01 | ITpoBenenue AKCIIEPUMEHTA!
OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KUHETUUECKONM TEOpUU M HX OK 02
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OcHoBBI
MOJIEKYJISIPHO -
KHHETHYECKOM

Teopuu

onbITHOE 000CHOBaHUE. BpOyHOBCKOE ABUKEHHUE.

Huddys3us. Xapakrep ABHKCHUS W B3aMMOJCUCTBHUS YACTHI] BEIICCTBA.
Mognenu cTpoeHHs ra3oB, XHAKOCTEH U TBEPIABIX Tel U OOBSICHEHUE
CBOICTB BEIIECTBA HA OCHOBE 3TUX Mojeleil. Macca u pa3Mepbl MOJIEKYII.
KomnuectBo BemectBa. Ilocrostnuas ABoraapo. TermoBoe paBHOBeCHE.
Temneparypa u e€ musmepenue. lllkamna temmneparyp Llenscus. Monens
uaeanbHoro raza. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KMHETHUYECKOU
TEOPHUH HICATILHOIO ra3a.

AOcomoTHas TemrepaTypa Kak Mepa CpelHed KWHETHYEeCKOW SHEepruu
TEIJIOBOrO JBWKEHMs dactull rasa. [llkama temneparyp KenbBuHa.
l'azoBbie  3akoHbl. YpaBHeHue MenneneeBa-Kianeiipona. 3akoH
JansToHa. M30mpouecchl B HAeanbHOM Ia3e ¢ MOCTOSHHBIM KOJINYECTBOM
BELIECTBA.

I'padmueckoe mpencraBIeHHEe H30MPOILIECCOB: HM30TEPMa, H30X0pa,
n3o0apa.

TexHuueckne ycTpOWCTBa M TPAKTUYECKOE IPHMEHEHHE: TEPMOMETD,
O6apomeTp

Pewenue 3a0au no pazoeny

JlabopaTopHblie padoThbI:
3. U3yuyenue u300apHOro nmpouecca (OnbITHas nmpoBepka 3akoHa I'eii-
JIroccaka, boiiasi- MapuotTa)

KonTpoasHnas padora Ned «MosekyasipHasi puznka

OK 03
OK 06
OK 05
OK 07
K 1.1

ompeJieJIeHue Macchl BO3JyXa B
KJJaCCHOM KOMHATE€ Ha OCHOBE
u3MepeHuii 00béMa KOMHATHI,
JABJEHUST U TEeMIeparypbl
BO3JyXa B HEH; HCCIEIOBaHUE

3aBUCHMOCTH MEXTY
napameTrpamu COCTOSIHHS
pa3peKEeHHOTO Ta3a.

Orenka a0COJIFOTHBIX u
OTHOCUTEIBHBIX TIOTPEIIHOCTEN
U3MepeHui buznueckux
BEJIUYHH.

OObscHenue OCHOBHBIX
MPUHIIMIIOB NEUCTBUHI

TepMoMeTpa W OapomeTpa W
yCIOBHI ux 0e30MmacHOTO
HUCITIOJIB30BAaHUA B HOBCGI[HGBHOI>'I
KHU3HH.

PacnoznaBanue (bu3IIeCKuX
SIBIIGHUW B Y4EOHBIX OIBITaX M
OKpPY’Karollen JKU3HU:
muddysus, OpOyHOBCKOE
JBUKECHHUE.

Onucanue TEIIOBBIX SBICHUH C
UCIOJb30BaHUEM  (DU3MUYECKUX
BEJIMYUH: JTaBJICHUE rasa,
TeMIeparypa, cpenHsis
KHHETHYecKas SHEprus
Xa0THYECKOTO JBKEHUS

MOJIEKYJ, CpeAHEKBaJpaTUIHas
CKOpPOCTh MOJIEKYII.
AHanmu3 QU3NYECKUX MPOLECCOB
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Tema 2.2
OcHOBBI
TEePMOIAHMHAMUKHU

Conep:xxanue yueOHOro MmarepuaJa:

U SBIEHUN C HCIOJIb30BAaHUEM
MKT, ra3oBbIX 3aKOHOB, CBS3U
CpEeHEH KMHETUYECKOU YHEPruu
TETJIOBOTO ABUKEHUS MOJIEKYI C
aOCOJIIOTHON TEeMITepaTypoii.
Pemienue pacu€THbIx 3amad ¢
SBHO 3a/JIaHHON  (hu3HUecKOi
MOJIETIBI0 C  MCIOJIb30BaHUEM
OoCHOBHBIX mnonoxkeHud MKT,
3aKOHOB " bopmyn
MOJICKYJISIPHOI (PU3HKH.

PaGora B rpymmax  npu
TUTAHUPOBAHUM, TPOBEICHUU U
UHTEpIpETallil  Pe3yJIbTaToB
OTIBITOB u aHanmze
JOTIOTHUTEIBHBIX ~ MCTOYHHUKOB
uH(pOpMAINU TIO TEME

TepMmoguHamuyeckas cucrema. BuyTpennsis SHEPrus
TEPMOJMHAMHYECKON CHUCTEMBbl U crocoObl e€ u3MeHeHHUs. KomnuecTBo
TEIUIOTHI ¥ paboTa. BHyTpeHHsIs SHEPTHsI 0OTHOATOMHOTO UACaTLHOTO ra3a.
Bunel Termonepenauu: TEIIONPOBOAHOCTb, KOHBEKIMS, H3Iy4YCHHE.
YiaenbHas TEmIOEMKOCTh BemiecTBa. KONMHYECTBO TEIUIOTHI  TIPH
Teruionepenaye.

[Monarue o0 ammaGatHOM mporecce. IlepBblii 3aKOH TEPMOAMHAMHUKH.
[IpumeHeHre TmepBOro 3aKoHa TEPMOJWHAMUKH K HM3O0MPOIIECCaM.
I'paduueckas uHTEpHIpeTaLUs pabOTHI Ta3a.

Brtopoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh IPOIIeCCOB B MPUPO/IE.
TeroBbie MauHbL. [[pUHIUIIBI AEHCTBUS TEIUIOBBIX MALIMH.
[TpeoOpazoBanus SHEPTUH B TEIJIOBBIX MAITUHAX.

KoaddunreHnT noneznoro NeHCTBUS TEIIOBOW MAITHHBIL.

[uxn Kapao u ero ko3 puimeHT nose3Horo AeiCTBHs.

DKOJIOTHYECKHE MPOOIEMBI TETIOIHEPTETUKH.

[IpoBenenue AKCIIEPUMEHTA!
U3MEpEeHHue YACIbHOU
TEIUIOEMKOCTH BEIIIECTRA.
Ouenka a0COJIIOTHBIX u
OTHOCUTEJBHBIX TMOTPEIIHOCTEN
U3MepeHui buznueckux
BEIUYHH.

N3yuenne wMogeneil napoBOU
TypOUHBI, JIBUTATEIISI
BHYTPEHHETO CropaHus,
PEaKTUBHOTO JBUTATEI.
OOmbsicHeHnE MPUHIUIIOB
JNIEUCTBUS Hu YCIIOBUU
0€30IaCHOT0 MCII0JIb30BaHUS
BHYTPEHHETO CropaHus,
OBITOBOTO XOJIOJUILHHKA,
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TexHuueckue yCTpoWcCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATEINb
BHYTPEHHETO CrOpaHus, ObITOBON XOJOIMIbHUK, KOHIUIIHOHEP
B [TOBCEJTHEBHOM KU3HU JIBUTaTENsA

Pewenue 3a0au

Tema 2.3
ArperaTHsble
COCTOSIHHSA BellecTBa
U (a3oBbIe MEePexoabl

Conep:xxanue yueOHOro MmarepuaJa:

KOHAUIMOHEPA. Omnucanue
CBOMCTB TE€I M  TEIUIOBBIX
SBJICHUA C  HCIOJL30BAHHEM
(U3HYECKUX BEIMYWH: JABICHUE
rasa, TeMmIeparypa, KOJIHYeCTBO
TEIUIOTHI, BHYTPEHHSS SHEPTUs,
paborta rasa. Pemenue
pacy€THBIX 3aga4 C  SABHO
3aIaHHON (PU3UIECKOIN MOJIETIBIO
C HCIIOJIb30BAaHHUEM OCHOBHBIX

3aKOHOB " bopmyn
MOJICKYJISIpHOH ~ QU3MKH U
TEPMOJMHAMUKH.

Pemienue kauecTBEHHBIX 3a7a4 C
OIIOPOH Ha M3yYCHHBIE B pa3ierie
«MonekynsipHas  Qusuka U
TEPMOMHAMHKA» 3aKOHBI,
3aKOHOMEPHOCTH U (U3NYECKUE
SIBJICHUSL.

Pabora B rpynmnax mpu aHanuze
JOTOJHUTEIBHBIX ~ HCTOYHUKOB
uHbOpMAIMY IO TEME

[TapooGpazoBanue u KoHAeHCaLus. VcapeHue u KureHue.

AOCOoNOTHAs U OTHOCUTEINIbHAS BIAXKHOCTh Bo3ayxa. HachlmeHHbIH nap.
VYaenpHass TeIoTa MapooOpazoBaHMs. 3aBHCHMOCTh TEeMIIEPATyphI
KuTeHust oT gasneHus. TBEpaoe Tteno. Kpucrammmueckne u amopdHbie
Tena. AHM30TPONMSI CBOMCTB KpUCTAUIOB. JKHMIKHME KPHUCTaJUIbL.
CoBpemeHHble Matepuanbl. [lmaBieHue w kpuctaidzauus. Y aejibHas
TeruioTa miasiaeHus. CyOnumarus.

VYpaBHeHHe TemioBoro Oamanca. TexHWYECKHEe  YCTpPOMCTBA |
MPaKTUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP, KaJIOPUMETD,
TEXHOJOTMHM TOJIy4eHHsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIE
HAHOMATCPUAJIOB, U HAHOTCXHOJIOTMHU

[IpoBenenue AKCIIEPUMEHTA!
U3MEpEeHHEe OTHOCUTEIbHOU
BIQKHOCTH Bo3ayxa. OleHKa
a0COJIIOTHBIX M OTHOCHUTENIBHBIX
IIOIPELIHOCTEN U3MEPECHUMN
(bU3NIECKUX BETUYMH.

N3yuenue CBOICTB
HACBHIIIEHHBIX TapoOB, CIIOCOOOB
U3MEpPEHUS BIAKHOCTH

HaGmiogenne  kumeHust  1pu
MTOHM>KEHHOM JaBJICHUH,
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Pewienue 3a0au

KontpoabsHnas padora Ne5 «OCHOBBI TEPMOAHUHAMHKN»

HarpcBaHHsA n IJIaBJICHUS
KpUCTAJIIMYCCKOI'0 BEIICCTBA.

OO0bsicHeHNE MIPUHITUTIOB
JNIEUCTBUS Hu YCJIOBUU
0€30IacHOT0 HCIOJIL30BAHUSI B
MMOBCEIHEBHOM JKU3HU
TUTPOMETDA, MICUXPOMETPA,
KaJIOpUMETDA.

N3yuenue TEXHOJIOTHI
MOJTyYEHUs COBPEMEHHBIX

MaTepuagoB, B TOM HYHCIE
HaHOMAaTepHAaJIOB.

Pemienue pacu€THbix 3amad ¢
SIBHO  3aJIaHHOW  (DU3HYECKOM
MOJIETIBI0O € HCHOJIb30BaHUEM
ypaBHEHUS TEIJIOBOTO OaJlaHca.
Pemenne kauecTBEHHBIX 3a/1a4 C
OMOpON Ha H3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3NIECKUE
SIBIICHUS 1o TEME.
PacnioznaBanue ¢bu3necKux
SIBIIGHUW B Y4EOHBIX OIBITaX M
OKpPY’Karollen JKU3HU:
nepopmarusi  TBEPABIX  Te,
HarpeBaHue M OXJIaXJEHUe Tel,

H3MEHEHHE arperaTHbIX
COCTOSTHUM BeEIIleCTBa u
00OBsACHEHHME MX Ha OCHOBE
3aKOHOB " dhopmyn
MOJICKYJISIPHON (DU3UKH.
Hcnonp3oBaHue
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WH()OPMAIIMOHHBIX TEXHOJIOTHI
JUTSL TIOUCKA, CTPYKTYPHPOBAHMS,
HWHTEPIPETAIIH u
MPEJCTaBICHUS  MH(pOpMAIUH
MpU TTOATOTOBKE COOOIICHHUH O
MIPUMECHEHHUH 3aKOHOB
MOJICKYJSIpHOH ~ QU3UKU U

TCPMOAWMHAMHUKN B TCXHHUKC U

TEXHOJIOTUAX
Pa3nen 3. DiaekTpoauHAMHKA 45 OK 01
Tema 3.1 Conep:xxanue yueOHOro MmarepuaJa: 9 OK 02 | IIpoBeacuwme JKCIIEpPUMEHTA!
DIeKTpOCTaTHKA DneKTpu3anust Tel. DICKTPUYCCKHUi 3apsii. J[Ba BHAA SIEKTPHIECCKHX OK 03 | yzmepenne 3IEKTPOEMKOCTH
3apsanoB. [IpoBOOHMKM, JUAJIEKTPUKM U MOJYNPOBOJHUKH. 3aKOH OK 06 KOHJIEHCATOPA.
COXPAHEHHUs JIEKTPUUECKOTO 3apsia. OK 05 Onenka a0COJIFOTHBIX u
B3aumopeiicteue 3apsnoB. 3akoH Kynona. TodeuHbli 3ieKTpUUECKHUI IE[)II(< ;) 71 OTHOCHTEJIbHBIX ITOTPEITHOCTEH
3apsan. OnekTpuyeckoe mnosie. Hanpspk€HHOCTH AIEKTPUYECKOTO IMOJIS. ' U3MepeHuit busnuecKux
[IpuHIUIT CyNepro3uLUU JIEKTPUUECKUX NOJIeH. JINHUKM HanpsKEHHOCTH BEJINYMH.
3IEKTPUYECKOTO MOJIS. N3y4yeHune npuHIMIOB AEHCTBUS
PaGora cun anekrpocrarnyeckoro nousisA. [lorennuman. PasHocTh AIIEKTPOCKOIA,  DIICKTPOMETPA,
noTeHuuanoB. [IpoBOJHUKY U AUAIEKTPUKHU B AIEKTPOCTATUYECKOM IOJIE. KOHICHCATOPA.
JvanekTpudeckass MNPOHUIAEMOCThb. JJNEKTPOEMKOCTh. KoHmeHcaTop. V3yueHue IPUHIMTIOB ACHCTBHS
ONEeKTpOEMKOCTh IIJIOCKOTO KOHJEHcAaTopa. OHEPrusi 3apsyKEHHOIO .
KOHJIeHCcaTopa. TeXHUYeCKHue yCTPOIlCTBa U MPAaKTHUECKOe MPUMEHEHHE: " CIOBHH 6630HaCHOF?
AIIEKTPOCKOII, 3JIEKTPOMETp, 3JIEKTpOCTaTHYeCKas 3allliTa, 3a3eMJICHHE TPUMCHCHHA B HPAKTHICCKO
3IEKTPONPUOOPOB, KOHIEHCATOP, KOMMPOBAIBLHBINA ammapar, CTpyiHBIH KU3HH, KOIMpPOBATBLHOTO
IPHUHTED amnmnapara, CTpyHHOTO IpUHTEPA.
Pewenue 3a0au 2 Paccmotpenue (buznIecKux
KonTtpoubHnas pabora Ne6 «DnexTpocTaTuka 1 OCHOBAaHMH AJIEKTPOCTATUYECKON
3aIUTHI U 3a3eMJICHUS
AJIEKTPOIIPUOOPOB. Pemenue
pacy€THBIX 3aga4 C  SABHO

3aJJaHHOW (PU3NIECKON MOJICIBIO
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C HCIIOJIb30BAHUEM OCHOBHBIX

3aKOHOB " bopmyn
BJIEKTPOCTATUKH. Pemienne
Ka4eCTBEHHBIX 3a7a4 C OMOpOu
Ha U3YyYCHHbIE 3aKOHBI,

3aKOHOMEPHOCTH M (PU3NIECKUE
SIBJICHUS 3JIEKTPOCTATUKH.
Pacno3znaBanue bu3nuecKux
SIBIIGHUW B Y4EOHBIX OIBITaX M
OKpPY’Karollen JKU3HU:
AIEKTPU3ALIMS TE,
B3aUMOJICHCTBHE  3apsiioB U
OOBSICHEHME HX Ha OCHOBE
3aKOHOB " bopmyn
ANEKTPOCTATUKH.

Onucanue M3y4YEeHHBIX CBOWCTB
BelIeCTBA U  DAJIEKTPUUECKUX
SBIIGHUH C  HUCIOJIb30BaHUEM

¢buznvecKux BEJINYMH:
JIEKTPUYECKUI 3aps,
HaIpsHKEHHOCTD

JIIEKTPUYECKOTO 1oJ,
MIOTEHLINAJ, Pa3HOCTh

MOTEHIIUAIOB, JIEKTPOEMKOCTD.
AHanu3 (QU3NYECKUX MPOLIECCOB
U SBIEHUN C HCIOJIb30BAaHUEM
(UBUYECKUX 3aKOHOB: 3aKOHa
COXPaHEHHUS  DIIEKTPUYECKOIO
3apsga, 3akoHa Kyona.

Pabora B rpynmax mpu aHaauze
JOTIOTHUTEIBHBIX ~ MCTOYHHUKOB
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Tema 3.2
3aKO0HBI MOCTOSTHHOIO
TOKA

Conep:xxanue yueOHOro MmarepuaJa:

nHpopManuu W TOATOTOBKE
COOOIICHUH O  MPOSBICHUU
3aKOHOB  JJICKTPOCTATUKH B
OKpY Karoleun KU3HU u
MIPUMEHECHUH UX B TEXHHUKE

DNEKTPUYECKUI TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [loctosiHablil Tok. Hanpsixenue.

3akoH Oma 1S ydacTKa enu. DJIEKTPUIECKOE COMTPOTUBIICHUE.

VY nenbHOe conpoTuBieHue BeulecTna. [locnenoaTensHoe, napauienbHoe,
CMEIIIaHHOE COEJMHEHHE MPOBOJHUKOB. PaboTa »JIEeKTpUYECKOro TOKa.
3aKkoH Jxoynsa-Jlenna. MoutHocTb 3JIEKTPUYECKOTO TOKa.
DNEeKTPOABMKYIIAs CHJIa U BHYTPEHHEE COMPOTUBICHHE UCTOYHHKA TOKA.
3akon Oma mJjis TOJIHOM (3aMKHYTOM) 3JeKTpudeckor memu. KopoTkoe
3aMbIKaHUE.  DJIEKTPOHHAsE  MPOBOJMMOCTh  TBEPIABIX  METAJLIOB.
3aBUCHUMOCTD CONPOTHUBIICHUS METaJJIOB oT TEMIIePaTypBhl.
CBepXIpoBOAUMOCTb.

Pewenue 3a0au

Jlabopamopnwvie pabomoi:
4. Hsmepenue I/IC u enympennezo conpomueieHus UCMOYHUKA
moka.
5. M3syuenue 3aKOoH06 NOCNE008AMENbHO20 U NAPANIETbLHOZO0
COCOUHEHUII NPOBOOHUKOE.

IIpoBencuue JKCIIEPUMEHTA:
U3y4dEeHHE CMEIIIaHHOT O
COEAMHEHUS PE3UCTOPOB;

mMepenne OJIC  wucTouHMKA
TOKA U  €ro  BHYTPEHHEro
COIIPOTHBIICHUS;  HAOIIOAEHUE
JIEKTPOIIH3A.

Ortenka a0COJIFOTHBIX u
OTHOCHUTEJIBHBIX TIOTPEIIHOCTEH
U3MepeHuit buznueckux
BEJIMYUH.

Pemenne pacd€rHbIX 3amad4 ¢
SBHO 3a/JIaHHON  (hu3HUeCcKOi
MOJICNIBI0O € HCIOJB30BAHUEM
OCHOBHBIX 3aKOHOB U (opMys

TEMBI «ITocTosiHHBIM
AIIEKTPUYECKUMN TOK.

Pacno3naBanue (bu3IIeCKUX
SBJIGHUN B Y4eOHBIX OMBITaX M
OKpYKaroleun JKU3HU:
ANEKTpUYecKass MPOBOJAUMOCTD,
TEIIOBOE, CBETOBOE,
XUMHYECKOE, MarHuTHOE

JIEVCTBUS TOKA.
AHaU3 3IEKTPUUYECKUX SIBICHUI
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Tema 3.3
DJIeKTpUYeCKHi TOK B
Pa3JIMYHBIX Cpeaax

Coodepicanue yueonozo mamepuana:

u MIPOLIECCOB B HEensx
MTOCTOSIHHOTO TOKa c
MCIOJIb30BAaHHUEM 3aKOHOB: 3aKOH
Owma, 3aKOHOMEPHOCTH
MOCJIEZI0BATEIHLHOTO u
napajuieIbHOTO COCJIMHEHUS
IIPOBOJHUKOB, 3aKOH JIKOyiIs-
Jlenua.

Onucanne W3y4YEHHBIX CBOMCTB
BEIIECTB M DJIEKTPUUECKHUX
SBJICHUM C  HCIOJIb30BAHUEM
(buzmIecKux BEJINYUH:
AJIEKTPUYECKUN  3apsii, Cuiia
TOKa, JIEKTPUUYECKOE
HampsDKeHUEe,  AJIEKTPUYECKOe
COIIPOTHUBIICHUE, pa3HOCTh
notenimaios, OJIC, pabora
TOKa, MOITHOCTh TOKa.
Hcnonb3oBanue
MH()OPMAIIMOHHBIX TEXHOJOTHI
JUTSl TIOUCKA, CTPYKTYPUPOBAHUS,
UHTEpIpeTauu u
MpeNCTaBICHUs]  MHPOpMAITUU
IpU TMOJATOTOBKE COOOIIEHUH O
MPUMEHEHUH 3aKOHOB
MTOCTOSIHHOTO TOKA B TEXHUKE U

OnexkTpuueckuii TOK B BakyyMme. CBONMCTBAa 3JEKTPOHHBIX ITyYKOB.
[MonynpoBoanuku. CoOCTBeHHass M NpUMECHas  MPOBOJUMOCTD
[OJIyIpOBOHUKOB. CBOMCTBA p-n-liepexoa.

TEXHOJIOTHIX
OO0bsicHeHNE MIPUHITUTIOB
JNIEUCTBUS Hu YCIIOBUU
0e30macHOTO MIPUMEHEHUS
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[TomynipoBOTHUKOBBIE TPUOOPHI. DJIEKTPUUECKHH TOK B pacTBOpax H
pacruiaBax AJIEKTPOJIUTOB. DNEKTPOIUTHYECKAS JUCCOLIAIHS.
DNIEKTPONIN3. DJIEKTPUUYECKHH TOK B Tra3zax. (CamMOCTOSTENbHBIA U
HECaMOCTOSTENbHBIN paspsa. Monnus. [Inazma. Texuuueckue ycrpoiicTsa
U TPaKTUYECKOE NPUMEHEHUE: aMIIepMETP, BOJBTMETP, peocTar,
HMCTOYHHUKHU TOKa, AJIEKTpOHArpeBaTEIbHbIE npudopHI,
3JIEKTPOOCBETUTEIbHbBIE  MPUOOPBL,  TEPMOMETP  CONPOTHUBIICHHUS,
BaKyyMHBII JTHOJI, TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYTPOBOTHUKOBBIN
JIMOJ1, TalbBaHUKA

Pewenue 3a0au

Konmponvnana paooma Ne7 «3aKonst nOCMOAHHO20 MOKQ)

amIiepMerpa,
peocTara, HCTOYHHKOB TOKa,
AJIEKTPOHATPEBATEIBHBIX "
AJIEKTPOOCBETUTEILHBIX

pUOOPOB, TEpPMOMETPA
CONMPOTUBJICHMU, BAKYYMHOT'O

BOJIbTMETPA,

auona, TEPMHUCTOPOB Hu
(boTOpE3UCTOPOB,
MOJIYIIPOBOAHUKOBBIX ~ JUOJOB,
TraJIbBAaHUKH.

Tema 3.4

MarauTHoe moJie

Coodepicanue yuedonozo mamepuana:

ITocTossHABIe MarHuThl. B3amMojeiicTBHE IIOCTOSHHBIX MAarHHTOB.
MaruutHoe mnosie.  Bektop  marHuTHOM < MHAYKuuu.  [lpunHimn
CYNIEpPIO3UIMM MArHUTHBIX MOJIed. JIMHUKM MarHUTHOW WHIYKIUU.
Kaptuna nuHWA MarHUTHOM WHIYKIMHU TIOJISI TMOCTOSIHHBIX MarHuTOB.
MarnutHoe TmoJie TpPOBOAHUKA C TOKOM. KapTuHa NWMHUNA MHAYKIIUU
MarHUuTHOTO TOJISI JUIMHHOTO TPSAMOTO MPOBOJHHUKA W 3aMKHYTOTO
KOJIBLIEBOTO IIPOBOAHMKA, KaTylIKM ¢ TokoM. OmnbeiT Opcrena.
B3anmoneiictBue npoBogHUKOB ¢ TokoM. Cuia Ammepa, €€ Moayib U
HanpasieHue. Cuna JlopeHua, e€ MoAynab M HampaBieHHE. J[BH)KEeHUE
3apsOKEHHOM YacTHIBI B OJHOPOJHOM MarHUTHOM mojie. Pabora cuibl
Jlopenua.

Jlabopamopnwvie pabomoi:
6. Haobnrooenue oeiicmeus MazHummnoz2o nojiasa Ha mokK

Pewienue 3a0au

[IpoBenenue AKCIIEPUMEHTA!
W3yYE€HHUE MAarHUTHOTO  TOJIA
KaTyLIKH c TOKOM;
HCCIIEN0BAHUE JIeNCTBUSA
ITIOCTOSIHHOTO MAarHUTa Ha paMKy
C TOKOM; UCCJICIOBAHUE SIBJICHUS
JJEKTPOMArHUTHOW  MHAYKIIUH.

Onenka abCOIIOTHBIX u
OTHOCHTENBHBIX IOTPEIIHOCTEN
U3MepeHuit ¢buznueckux
BEJINYNH.

OOmbsicHeHnE MPUHIUIIOB
JNIEUCTBUS Hu YCIIOBUU
6e30macHoro IPUMEHEHUS
MOCTOSTHHBIX MarHuToB,
AIIEKTPOMArHUTOB,
AIIEKTPOIBUTATENIS, YCKOPUTENEeH
AIIEMEHTAPHBIX YaCTHII,

WHIYKIIMOHHOM TEYH.

Tema 3.5
DJIeKTPOMATHUTHAS
HHIYKIUS

Cooeporcanue yuednozo mamepuana:

SIBiieHME HIEKTPOMArHUTHOM WHAYKIMH. [IOTOK BEKTOpa MarHUTHOU
VHIYKIUU. DNEKTPOABUKYILIAS cuia WHIYKIUU. 3akon
3JIEKTPOMArHUTHON MHAYKIMKU Papanes. BuxpeBoe a1eKTpuuecKoe moJie.

Pemienune pacy€THbix 3amad Ha
npuMeHeHue  GopMys  TeMbl
«MarauTtHoe oJe.
DJIEKTPOMArHUTHAST UH Y KIS,
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DNEeKTPOABMKYIAsE CUla HWHAYKIUA B TPOBOAHUKE, JIBHKYIIEMCS
MOCTYMATEIbHO B OJHOPOJIHOM MarHuTHOM noJe. [Ipasuno Jlenna.
NHnyKTUBHOCTh. SIBl€HUME CAaMOMHAYKIHMH. OJEKTPOJBIIKYILNAS CHia
CaMOMHAYKIMU. DHEPTUsi MArHUTHOTO TOJIsl KATYIIKH C TOKOM.
DJIEKTPOMAarHuTHOE mMoJie. TEeXHUYECKUE YCTPOWCTBA M NPAKTHYECKOE
MIpUMEHEHUE: ITOCTOSIHHBIC MAarHuTEHL, 3JEKTPOMArHHUTHI,
3JICKTPOJIBUTATENb, YCKOPUTEIHM JJIEMEHTAPHBIX YaCTHIl, WHIYKIIHOHHAS
1eYb

Pewienue 3a0au

Jlabopamopnuvie 3anamus:
7. H3yuenue aenenus 31eKmpomazHumHOU UHOYKYUU

Konmponvnasa paboma Ne8 «Macnummnoe none»

Pemenne kauecTBEeHHBIX 3a/1a4 C
OIOpPOM HA M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nyeckue

ABJIeHUs TeMmbl «MaraurHoe
noJe. DJIEKTpOMarHuTHast
VHTyKLIHSD). Omnpenenenue

HaIlpaBJICHUs1 BEKTOPA NHIyKIINH
MarHUTHOTO TOJIsl MPOBOJIHUKA C
TOKOM, CWJIBI AMIIepa M CHJIIbI
JlopeHua.

Pacno3naBanue (bu3IIeCKuX
SIBIIGHUW B Y4EOHBIX OIBITaX M
OKpYKaroleun JKU3HU:
B3aHMMOJICHCTBHE MarHuTOB,
JJEKTPOMArHUTHAsT ~ WHIYKLHS,
JEUCTBUE MAarHUTHOTO TOJISI HA
MIPOBOJHUK C  TOKOM U
JBHOKYILIHUICS 3apsii.

AHanu3 3JIEKTPOMAarHUTHBIX
SBJICHUM C  HCIOJIb30BAHUEM
3aKOHa 3JIEKTPOMArHUTHOM
WHIYKLUH. Ornucaunue
M3YUYEHHBIX CBOMCTB BELIECTB U
3JIEKTPOMArHUTHBIX SIBICHUH C
UCIOJIb30BaHUEM  (PU3UYECKUX
BEJIMYUH: UHAYKIIUS MAarHUTHOT'O
nojs, cwia Awmrmepa, Ccuia
JlopeHua, MHIYKTUBHOCTH
KaTyILIKH, SHEPIUs
ANEKTPUYECKOTO M MAarHUTHOTO
noJsieu

Pa3zoen 4. Koneoanus u 6oinwt

17

Tema 4.1
MexaHun4yecKue u

Coodepicanue yuedonozo mamepuana:

KonebarensHas cucrema. CBoOomuble MexaHWueckue kosebanus. [

apMoHMyeckue Kkosiebanusa. Ilepwox, dactota, ammuuTyga u - (asa

OK 01
OK 02
OK 06
OK 05

Uccnenosanue
KOJIeOaTeNbHOM

napamMeTpoB
CHCTEMBI -
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JIEKTPOMATHUTHbIE
KOoJIe0aHUus

koneOanuii. [lpyxuHHBIH  MasTHUK. MaTeMaTHYeCKUid  MAasTHUK.
VYpaBHeHHne TapMoHWYecKHX KoyieOanuid. [IpeBparieHue SHEpruM IMpu
rapMoHnueckux kosiebanusx. Komnebarenbuplii KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHuTHbhIE KoJieOaHUsl B HA€aJIbHOM KOJIeOAaTeNTbHOM KOHTYpE.
AHaJIOrus MeXy MEXaHUUYECKUMHU U 3JIEKTPOMArHUTHBIMU KOJIEOAaHUSIMHU.
@®opmyna TomcoHa. 3akOH COXpaHEHUS DSHEPIMM B HAEaJIbHOM
KonebaTenbHOM KoHType. [IpencraBneHne o 3aTyXaromux KOIeOaHUsX.
BrinykneHHble MexaHudeckue KoseOanus. Pe3oHanc. BbIHyXIeHHbIE
3JIEKTpOMarHuTHbIE KoseOanus. [lepeMeHHbIH TOK.

CunycouJanbHbli MEepEeMEHHbI TOK. MOIIHOCTh NEPEMEHHOr0 TOKa.
AMIUIUTYHOE M JEHUCTBYIOIEE 3HAUCHUE CUJIbI TOKA U HaAIpPsHKCHUS.
Tpancdopmarop. [Ipou3BoacTBO,  mepegaya W MOTpeOJICHHE
3JIEKTPUYECKOM SHEPIHH. ODKOJOTMYECKHE PHUCKH NPU IPOU3BOACTBE
anekTpo3Heprun.  KymnbTypa 3JIEKTPO3HEPTUU B
IIOBCEIHEBHOM KU3HU.

TexHuuecKkrue yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHHE: IEKTPUUECKUN
3BOHOK, T€HEpaTOp MEPEMEHHOI0 TOKa, JJMHUH JIEKTponepeaay

HCITIOJIBb30BaHHUA

Pewienue 3a0au

Jlabopamopnuvie 3anamus:
8. «Onpedenenue yckopenus ce0000H020 nAOEHUA RNPU NOMOULU
MAAMHUKA)

OK 07
IIK 1.1

MePUO/Ia, YaCTOTHI, AMILTUTYIBI U
¢da3el kosebaHu (MIPY>KUHHBIN

/U MaTeMaTHYECKHM
MasITHHK).

HaOmronenne 3aTyXaroumx
KoJIe0aHMUiA. HccnenoBanne
CBOWCTB BBIHYKICHHBIX
KoJIe0aHMUiA.

Habmonenue pe3onanca.
IIpoBencuue JKCIIEPUMEHTA:
UCCIIEJOBaHHE
nepuoja
rpy3a Ha HUTU OT JJIMHBI HUTU U
Macchl Ipy3a; HCClelOBaHHE
NEPEMEHHOI0 TOKa B IENU U3

MMOCIEI0BATENLHO COSINHEHHBIX

3aBUCHUMOCTH

MaJIBIX  KOJIEOaHU

KOHJIEHCATOpa,  KaTylmKH U
pesucropa.

Onenka abCOIIOTHBIX u
OTHOCHUTEJIBHBIX TIOTPEIIHOCTEH
U3MepeHuit ¢buznueckux
BEJIMYUH.

OOmbsicHeHnE MIPUHIUIIOB
JNEUCTBUSA u YCIIOBHM
0e30macHOTO MIPUMEHEHUS
IEKTPUUECKOTO 3BOHKA,

reHeparopa MEepeMEHHOT0 TOKa,
JIMHUH 3JIeKTponepeaay.

Pemienue pacu€THbIx 3amad ¢
SIBHO  3aJIaHHOW  (DPU3HYECKOM
MOJICNIBI0 C HCHOJIb30BaHHEM

51




Tema 4.2
Mexanuuyeckue v
3JIeKTPOMATHUTHbIE
BOJIHBI

Cooeporcanue yuednozo mamepuana:

OCHOBHBIX 3aKOHOB M (hopmy,
OIMCHIBAIONINX MEXaHHYECKHE U
ANIEKTPOMArHUTHBIE KOJIeOaHNUsI.
Omuncanne  MeXaHMYECKHX W
AIIEKTPOMArHUTHBIX KOJICOAHUH
C HCIIONb30BaHUEM (UZNUECKUX
BEJIMYMH: TEPHOA U YacToTa
KosnebaHui, aMmrumuTyna u ¢asa
KoJIeOaHUH, 3apsil U CUJIa TOKa B

FapMOHI/I‘IeCKI/IX
BHGKTpOMaI‘HI/ITHBIX
KOJICOaHMIX. Pemenne
Ka4eCTBEHHBIX 337a4 C OMOpOu
Ha W3y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH,

OIMCHIBAIOIINEC MEXaHUYECKHUE U
AJIEKTPOMATrHUTHBIE KOJICOAHMSI.
Pabota B rpymnmax mpwm
IUTAHUPOBAHUM, TPOBEICHUH U
MHTEPOpPETAllMd  pe3yJbTaToB
OTIBITOB, U aHaIM3e
JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB
uH(pOpMAINY TIO TEME

Mexanndeckue BOJHBI, yCiaoBUsA pacnpoctpaneHus. [lepuon. CxkopocTh
pacrpocTpaHeHus U ITuHa BOJIHBL. [lonepeunbie 1 po0JIbHBIE BOJIHBI.
HNuTtepdepentius u qudpakipss MEXaHHYECKUX BOJTH.

3Byk. Ckopoctb 3ByKa. I'pomkocThs 3Byka. Beicota Tona. TemOp 3Byka.
DJIEKTPOMAarHUTHBIE BOJIHBI.

VYcnoBusi u3NydeHHsl 3JEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanus
BeKTOpOB E, B, 1 B 3JIeKTpOMarHuTHON BOJIHE.

CBolicTBa  JIGKTPOMArHUTHBIX  BOJH: OTP&XKEHUE, IPEIOMIICHHE,

N3yuenne  oOpa3oBaHus u
paclpoCTpaHEHUsS] TOMEPEUHBIX
Y TIPOJIOJTEHBIX BOJIH.

Habmronenue OTpaKEHHUS
MPEJIOMIICHUS, HHTEp(EpPEHIINN
U TUQpaKIuud  MEXaHHYECKUX
BOJIH. HaOmronenne CBSI3U
TPOMKOCTH 3BYKa U BBICOTHI TOHA
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TOJISIpU3aIus, nudpakimms, uHTEephEpeHITHSI. CxkopocTb
AIIEKTPOMATrHUTHBIX BOJH.

[Ikana »1eKTpOMarHuTHBIX BOJIH. [IprMeHeHre 3IeKTpOMarHuTHRIX BOJIH
B TEXHUKE U OBITY.

[TpuHLIMIIBI pagHOCBS3U U TeneBUAeHUA. Pagronokanus.
DNEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH Cpebl.

TexHuyeckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: My3bIKaJlbHbIE
WHCTPYMEHTHI, YIbTPAa3BYKOBas JMATHOCTUKA B TEXHUKE M MEIUIIUHE,
panap, ¥ paauonpuéMHHUK, TEIIEBU30D, aHTeHHA, TenedoH, CBU-neup.

C AaMIUIUTYJIOM W  4YacTOTOH

KoseOaHui, 3BYKOBOTO
pe3oHaHca.

HccnenoBanue CBONCTB
ANEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MIpeIOMIICHUE,
noJIIpu3anus, nudpakius,
UHTEepEpeHIIHS. N3yuenue
YCIIOBUM W3ITYyYEHUS
ANEKTPOMATrHUTHBIX BOJIH,

B3aMMHOM OPHEHTAIMU BEKTOPOB
E, B, u B 31eKTpOMarHuTHOU
BojHe. M3ydeHune mnpuMeHeHUs
JNEKTPOMAarHUTHBIX  BOJH B
TEXHUKE U OBITY.

OOmbsicHeHnE MPUHIUIIOB
JNIEUCTBUS Hu YCIIOBUU
6e30macHoro IPUMEHEHUS

MY3BIKQIBHBIX ~ WHCTPYMEHTOB,
YABTPA3BYKOBOW JIMarHOCTHKU B
TEXHUKE W MEAWIMHE, pajapa,
paguonpuEéMHMKA, TEJIEBU30Da,
anTeHHbl, Tenedona, CBU-meun.
Pewmenne pac4E€THBIX u
Ka4eCTBEHHBIX 3a7a4 C OMOpOi
Ha  U3Y4YEHHbIE 3aKOHBl U
3aKOHOMEPHOCTH,
OIIHCHIBAIOIIHEC
pacrpocTpaHeHHe
MEXaHHYECKUX u
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue
MH(POPMAITMOHHBIX TEXHOJOTHUH
JUTSl TIOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIpETAINT u

53




npejcTaBieHus — MHPOPMAIUH
IIpU TOATOTOBKE COOOLICHUN 00
UCIIOJIb30BaHUHU
SJICKTPOMArHUTHBIX BOJIH B
TEXHHKE.

Yyactue B JAMCKyccMu 00

JIEKTPOMarHUTHOM
3arpsA3HEHUU OKpY’Karolleu
cpenpl.

PaGora B rpymmax  npu
TUTAHUPOBAHUH, TPOBEICHUN U
UHTEPOpPETAllUd  pe3yJbTaToB
OTIBITOB " aHaJmn3e
JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB
WH(pOpMaIUK 1Mo TeMe

Pewenue 3a0au 2
Konumponvnas paboma Ne 9 «Konebanusny 1
2 Kypc
Pazoen 5. Onmuxa 27 OK 01
‘ Coodepicanue yueonozo mamepuana: 14 OK 02 | M3y4yeHne sBJICHUS TOJHOTO
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Tema 5.1
JJIEKTPOMATHUTHBIE H
CBETOBbIE BOJIHBI

I'eomeTpuueckas ontuka. [IpsMonuHeiiHOE pacnpocCTpaHEHUE CBeTa B
onHoponHou cpene. JIyu cBera. ToueuHblil UICTOUHUK cBeTa. OTpakeHue
cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoenne n3o0pakeHuil B TIII0OCKOM
3epkaie. [Ipemomiienne cBera. 3aKOHBI IPETOMIICHUS CBeTa. AOCOIIOTHBIM
nokasaresb npesnomiieHus. [lonHoe. BHyTpeHHee oTpaxenue. [IpeaenbHbii
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUSI.

Hucniepcust cBera. CrioxkHBIN cocTaB Oemnoro ceta. [IBer.

CobOupatomue u pacceuBaromue IuH3bL. Tonkas nuH3a. DokycHoe
pacctossHue H  ONTUYecKas cuia ToHKOW JimH3blL. [locTpoeHue
n300pakeHHii B COOMPAIOIIMX U PacCeHBAIOIIUX JTMH3aX. DopMysia TOHKON
JIMH3EL. YBEIIMUYEHHUE, TaBaeMoe JIUH30M.

[Ipenensr npUMEHUMOCTH TEOMETPUYECKON ONITUKH.

Bomnosas ontuka. Uatepdepenius ceera. KorepeHTHbIC HCTOYHHKH.
VYcnoBus HaOIIOICHUS MAKCUMYMOB U MUHUMYMOB

B UHTEp(EpPEeHIIMOHHON KapTWHE OT JABYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakmus ceera. JudpakunonHas pemérka. YciaoBue HaOIIOICHHS
[JIaBHBIX MAaKCUMyMOB TpH NaJeHUM MOHOXPOMATHUYECKOrO0 CBETa Ha
I (HPaKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoWcTBa M NPAKTUYECKOE NMPUMEHEHME: O4YKH, JIyIa,
doroanmapar, NPOCKIMOHHBIA  ammapaT, MHUKPOCKON, TEJIECKOI,
BOJIOKOHHAS ONTUKA, TU(PpaKIIMOHHAS peHIETKa, MOISIPOH

OK 06
OK 05
K 1.1

BHYTPEHHETO OTpaXXEHHs, €ro
MPUMCHCHUSA B CBCTOBO/JC.
Nzyuenue MoJeen
MHUKPOCKOIIa, TEJIECKOIa.

[TonydeHue criekTpa ¢ MOMOILbIO

opu3sMbl U AU(paKIMOHHON
PELIETKY. N3mepenue
MoKa3aTest MPEIOMIICHUS
CTEKJIa.

Uccnenosanue CBOWCTB
n300pakeHU I

B JIMH3AX.

OO0bsicHeHNE MIPUHITUTIOB
JNEUCTBUSA u YCJIOBHM
0e30macHOTO MIPUMEHEHUS
OYKOB, Jymbl, (hoToanmapara,
MPOEKIIMOHHOTO anmapara,
MHUKPOCKOIIA, TEJIECKOIIa,
BOJIOKOHHOM OIITHKHU,
T paKIuOHHON pEIIETKH,
MOJIAPOUIA.

Pemenne pacu€rHbIX 3amad4 ¢
SIBHO 3aJIaHHOW  (DU3HYECKOM
MOJIETIBI0 C  MCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB M (hopMyI
reOMETPUYECKOMN OIITUKH.
[Toctpoenue u ONHMCaHne
n300pakeHus, CO3/aBa€MOI0
IJIOCKUM  3€pKaJioM, TOHKOM
JINH30M.

PaccmoTpenue MpEIEIoB

MIPUMEHUMOCTH T€OMETPUUECKOU
OIITHKHU.
Pacmio3naBanue
SIBIICHHI B

buznuecKux
OIBITaX u
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OKpY Karoleun JKU3HU:

MIPSAMOJIMHEMHOE
pacnpocTpaHeHue CBETa,
OTpa)xeHue, IIPEJIOMIIEHUE,

uHTephepenus, nudpakus u
nojiipu3anusa CBCTa, AUCIICPCUA
ceera.  M3ydenue  ycioBui
HaGHIO,Z[GHI/I}I MaKCUMYMOB n

MUHHMYMOB B
UHTep(PEPEHIIMOHHOW  KapTHHE
oT JIBYX cuH(pa3HBIX

KOTE€PEHTHBIX UCTOUHUKOB.
VcnoBue HaOMIOICHUS TIABHBIX
MaKCUMyMOB  TpU  MaJICHUH
MOHOXPOMAaTHYECKOTO CBETa Ha
T(PPaKIHOHHYIO PEIIETKY.
AHanm3 ONTHYECKUX SIBIICHHI C
HCII0Ib30BAaHUEM 3aKOHOB: 3aKOH
NPSAMOJIMHEHHOTO
pacnpocTpaHeHHUsl CBETa, 3aKOHBI
OTpaXEHUs  CBETa,  3aKOHBI
npenomieHus ceera. OmnucaHue
OIITHYECKUX SIBIICHHI c
UCIOJIb30BaHUEM  (DU3HUYECKUX
BEJIMYUH: (DOKYCHOE PACCTOSHUE
M ONITHYECKAs CUJia JTUH3EI
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Pewienue 3a0au

Jlabopamopuvie pabomor:

9. Onpeodenenue nokazamens RPei1OMACHUA CIMEKIA

10. Onpeoenenue onunvl c6emMo6OIl 607IHBL C ROMOULLIO OUPPAKYUOHHOU
peuwiemku.

11.0npedenenue onmuyeckou cuibl U QOKYCHO20 pACCMOAHUA
coouparoueil TuH3bl

Tema 5.2 Tema 5.2
H3nyuenue u cnekmpot

Cooeporcanue yueonozo mamepuana:

Buast uznydyennii. CmnoHTaHHOE U BBIHYKICHHOE U3JIyYCHHE.

Bunet cnektpoB. Cnektpbl ucnmyckanus. CHEKTpbl MOTJIOMICHUS.
CrekTpanbHblii aHanu3. YneTpaduoneroBoe uznyuenue. MudpakpacHoe
n3nyuenue. PentreHoBckue nyuu. Mx mpupoma u cBoiictBa. Illkana
AJNIEKTPOMATHUTHBIX U3TyYEeHUN

TexHuuecKkrue yCTporWCTBa M MPAKTUYECKOE MPUMEHEHUE: CIEKTpaTbHbIN
aHaiu3 (CIEKTPOCKOIN), Jazep, KBAHTOBBIM KOMIBIOTEP

JlaGopaTopHbie pabOTHI:
12. HabGnrofeHre CIIONTHOTO U JIMHEHYaTOro CIIEKTPOB

Konumponsnaa paboma Ne 10 «Onmuka»

IIpoBeneHue HKCIIEpUMEHTA 110

HaOJII0ACHUIO JIMHEHYATOTO
CHEKTpa. OObsicHeHne
MPUHLIUIIOB JEUCTBUS U YCIOBUN
6e30macHoro IPUMEHEHUS
CHEKTPOCKOIIA, nasepa,
KBaHTOBOTO KOMITBIOTEPA.
PacnoznaBanue (bu3IIeCKuX

SBJICHUH B YYEOHBIX OIBITAX:
JIMHENYaToOro
CIIEKTpa U3JTyYCHUSI.

BO3HHKHOBCHUC

CneuunajgbHasi Teopust
OTHOCHTEJILHOCTH

Coodepicanue yuedonozo mamepuana:

I'panunpl  NPUMEHMMOCTH  KJIACCHMYECKOM  MeXxaHuku. IlocTyiarsl

CHQHHaﬂbHOﬁ TCOpPHUU OTHOCHUTCIBHOCTU: HWHBAPUAHTHOCTL MOIYJIA
CKOPOCTH CBETA B BaKYyyM€, IPUHIUI OTHOCUTEIBHOCTH DUHIITENHHA.
OTHOCHUTENBLHOCTD OIHOBPCEMCHHOCTH. 3aMeI[JIeHI/Ie BpEMCHHA )41
COKpaIlleHHE JUIMHBI. DHEpPrus M HMITYJIbC PEISTUBUCTCKOM YaCTHUIIBI.
CBs3p Macchl € JHEprued M MMILYJbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHEPrusi NOKOst

Pewenue 3a0au

OK 01
OK 02
OK 06
OK 05
IIK 1.1

Pemenne xauecTBEeHHBIX 3aga4 €

Omopou Ha W3yUYCHHBIC
MOCTYJIAThI CTO.
Hcnons3oBanue

MH(POPMAIIMOHHBIX TEXHOJIOTUH
JUIsL [IOUCKA, CTPYKTYpUPOBAHUS,
HMHTEpIpETaluu u
NpeACTaBIeHus  WHPOpMaLUU
IpU TMOJATOTOBKE COOOIIEHUH O
rpanunax MMPUMCHHUMOCTHU
KJIACCUYECKOU

ocuoBax CTO

MCEXaHUKH n
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Pazoen 7. Keanmoesas ¢huszuka

20

Tema 7.1 eMeHTBI
KBAHTOBOH ONTHKH

Cooeporcanue yueonozo mamepuana:

®otonbl. @opmyna Ilnanka cBsA3M SHEpruM (GOTOHA C €ro YacTOTOM.
Oueprust u umimyibe ¢portoHa. OTKpbeITHE U UccienoBaHue HoTor(dexTa.
Omnbitel A.I'. CroneroBa. 3akonsl ¢potoaddexra. YpaBHeHue DiHIITEIHA
s portorddexra. «KpacHas rpanuna» dororddexra. [laBneHue cBera.
Omnsitel I1.H. Jlebenena.

XUMHUYECKOE NEUCTBUE CBETA. TEXHUYECKUE YCTPONCTBA U IPAKTHYECKOE
npuMeHeHue: (HOTodIeMeHT, (HOTOIaTYNK, COTHEUHAs OaTapesi, CBETOINO

Pewienue 3a0au c npogheccuonanvHoli HANPAIEHHOCHIBIO

Konumponvnana paooma Ne 11 «CTO u amomnan puzuxa

—

OK 01
OK 02
OK 06
OK 05
OK 07
IIK 1.1

Hab6monenue dotorddexkra Ha

YCTaHOBKE c LIUHKOBOU
MJIACTUHOM. HccnenoBanue
3aKOHOB BHCIIHETO
dororddekra.

OObscHEHUE OCHOBHBIX
MPUHIIMIIOB NEUCTBUS

TEXHUYECKUX YCTPOMNCTB, TaKUX
Kak: GOoTOdIEMEHT, (POTOMATUHK,
coJTHeYHas Oarapesi, CBETOIUON;
U yCJIOBHH HX 0€30I1acHOTO
NPUMEHEHHUSI B TPAKTUYECKOM
KU3HU.

Pemenne pacd€rHbIX 3amad4 ¢
SBHO 3a/JIaHHON  (hu3HUECKOI
MOJIETIBI0 C  MCIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U (opMys
KBAaHTOBOW ONTHUKH.

Pemenne kauecTBEHHBIX 3a7a4 C
OMOpON Ha W3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBaHTOBOM
OIITUKH. PacnosnaBanne
($u3NYEeCKUX SBJICHUN B y4EOHBIX
OmbITax:  (POTORIEKTPUUECKUMA
3¢ dexT, CBeTOBOE aBlICHHE.
Onucanue M3Y4YEHHBIX
KBaHTOBBIX SBJICHUN u
IIPOLIECCOB € MCIIOJIb30BAaHUEM

(bu3NYECKUX BEJIIMYMH: CKOPOCTh
ANIEKTPOMATrHUTHBIX BOJIH, ITTHHA
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BOJIHBI M 9YaCTOTa CBETA, DHEPTHS
U UMITYJIbC JOTOHA

Tema 7.2
Crpoenue aToma

Coodepicanue yuedonozo mamepuana:

Mopnens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHuio a-4acTHil.
[Lmanerapnas moaens aroma. [locrynarsr bopa.

Wznyyenue u mornomieHue (GOTOHOB NIpU IMEpexoie aromMa C OJHOTO
YPOBHS SHEPruM Ha Apyroil. CIeKTp ypoBHEN 3HEPIUH aTOMa BOAOPOA.
BonnoBbie cBoiictBa wactuul. Bomnnsl ne bpoitnsg. KopmyckymsipHo-
BOJIHOBOW JTyaJIu3M.

N3yuenue MOJIENIN OIIBITA
Pesepdopna. Orenka
aOCONIFOTHBIX U OTHOCHTEJIbHBIX
IIOIPELIHOCTEN U3MEPEHUMN
(bU3NYECKUX BETUYMH.
N3yuenne  Mozenu  aroma:
TomMcoHa, TIaHeTapHOU MOJEIU
aToma, Mojenu aroma bopa.
N3ydyenue cmnekTtpa ypoBHEHU
SHEpPTMM  aToMa  BOAOPOJAA.
Pemrenne kauecTBEHHBIX 3a/1a4 €
OMOpOIl Ha WM3YYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (pu3nyeckue
sBieHuss no TeMme «CrpoeHue
aToMa». AHaIM3 KBaHTOBBIX
MpOLECCOB M SIBIEHUUA  C
UCIOJIb30BAHUEM  TIOCTYJIATOB
bopa

Tema
SAPO

7.3 ATOMHOeE

Cooeporcanue yueonozo mamepuana:

OKCHEPUMEHTHI, 10Ka3bIBAIOIIUE CIOKHOCTh CTpOoeHUs sapa. OTKpeITHE
paanoakTuBHOCTH. OmbITEl Pesepdopma mo ompeneneHuo cocrtaBa
pannoakTUBHOTO M3yueHus. CBoHCTBa anbda-, 6eTa-, raMMa-H3IydeHusl.
Bnusanune PaaAOaKTUBHOCTH HA JKUBBIC OPTraHU3MBbI.

OTtkpeITHE TPOTOHA U HelTpoHa. HykinonHas Mmoaens spa [elizenOepra-
HBaneHko.

3apsn sapa. MaccoBoe uucio siapa. M30Tornsbl.

Anbda-pacniaz. DIEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacnazn. ['amma-

N3yuenune JKCIIEPUMEHTOB,
JIOKa3bIBaOIINX CJI0)KHOCTh
CTPOECHMS ATOMHOTO sIpa.

HccnenoBanue TpPEKOB YaCTHIL
(mo rotoBeIM (oTorpadusim).

N3yuenne SIEPHBIX cui,
AIEPHBIX pEaKUUd CHUHTE3a U
pacnana, TEPMOSAIEPHOTO
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U3JIy4eHHUe. 3aKOH PaJuOaKTUBHOIO pacnaja.

DHeprus CBSI31 HyKJIOHOB B siipe. SnepHbie cuibl. [{edexT macce sapa.

S nepublie peakuuu. JleneHue u CUHTES AIEp.

Snepubiii peaktop. Tepmosinepubliii cuHTe3. [IpobiemMbl U EPCHIEKTUBBI
SIEPHON SHEPTETUKHU.

DKOJIOTUYECKUE aCIEKThI SAEPHOU SHEPTETUKHU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTo/1bl HAONIOACHUS U PETUCTPAIIUU DIIEMEHTAPHBIX YaCTHII.
OyHIaMeHTalbHbIE B3auMOACWCTBUA. EIMHCTBO (pU3MYECKOW KapTHUHBI
Mupa.

TexHuueckue yCTpPOWCTBA W MPAKTUYECKOE IPUMEHEHHUE: JO3UMETD,
Kamepa BuiibcoHa, simepHbIil peakTop, aToMHas 6omba

CUHTE3A.
N3ydyeHne HYKIOHHOW MOIEIU
anpa ['eiizen6epra-lBaHeHko.
OOspsicHeHHe  yCTpoiicTBa |
MIPUMEHEHUS NO3UMETpa,
Kamepel BuibcoHa, siaepHOTO
peakTopa, aTOMHOW OOMOBI.
Pemenne 3amad ¢ omnopoil Ha
[IOJIyYEHHbIE 3HAaHMS, B T.4. O
3aps/ie 1 MacCOBOM YHCIIE s1pa.
Pacno3znaBanue ¢bu3necKux
SIBIICHUW B YY€OHBIX OMBITAX U B
OKpPY’KaroIlen JKU3HU:
€CTECTBEHHAss U HMCKYCCTBEHHas
PaarOaKTUBHOCTb. Ornucanue
KBaHTOBBIX SIBJICHUIN u
IIPOLIECCOB € MCIIOJIb30BAaHUEM
(bU3NYECKUX BEJIUYUH: TEPUOJ]
nmoiypacnaza, »JHEpPrus CBS3H
aTOMHBIX sifep, Ne(heKT Macchl
anpa.

AHaJIN3 NMPOLECCOB U SIBJIEHUM C
WCIIOJNIB30BAHUEM  3aKOHOB U
IIOCTYJIaTOB: 3aKOH COXpPaHEHMs
ANEKTPUYECKOrO 3apsiaa, 3aKOH
COXPAaHEHHs MAacCcOBOIO YHCIa,
[IOCTYJIaThI bopa, 3aKOH
PaAMOAKTUBHOIO pacnaja.
Yyactue B paboTe Kpyrioro
cToJIa «DPyHIaMEHTAIbHBIE
B3aHUMOJICHCTBHA. EnnuctBo
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(hU3UIECKOI' KapTUHBI MUPAY.

Hcnons3oBanue

MH(POPMAIIMOHHBIX TEXHOJIOTUH
IUIS1 TIOUCKA, CTPYKTYpPUPOBAHHUS,
HMHTEpIIpETaluu u
OpeACTaBICHUS  MH(POPMAIIH
IpU TMOJATOTOBKE COOOIIEHUH O
PUMEHEHUN 3aKOHOB
KBAaHTOBOW (PU3UKU B TEXHHUKE U

TEXHOJIOTUAX,  JKOJOIMYECKHX
acIeKTax SJEpPHOM SHEPTETUKH
Pewenue 3a0au 2
Konumponvnana paooma Ne 12 « Duzuka amomnozo aopa» 1
10
Crpoenne Coaneunoi | Codepocanue yuedno2o mamepuana: 8 OK 01 | IMTogroroBka cooOuieHuid 00
CHCTEeMbI. JBOJIIOUMA | DTambl pPa3BUTUSA acCTpPOHOMHH. [IpHKIaTHOE W MHPOBO33PCHUECKOE OK 02 | sranax pa3sBuTHs acCTPOHOMMH, O
Bcesennoi 3HAYEHHE ACTPOHOMHUH. OK 03 | ppuknagsom |
Bup 3Bé3nHoro Heba. Co3Be3nus, Apkue 3BE3]Ibl, MIAHETHI, UX BUAUMOE OK 06 MHUPOBO33PEHYECKOM 3HAYCHUH
nsmxeHue. ConHevHas cucreMa. 8112 83 aCTPOHOMHUH, 0 METOAAX
Connue. Conneunast akTuBHOCTb. Mcrounuk sHeprum ConHna u 3BE3A. MOy YCHHS HAYYHBIX
3BE31bI, UX OCHOBHBIE XapaKTEPHUCTUKHU. [lnarpamMma «CreKTpaibHbIN aCTPOHOMHYCCKHX 3HAHUH,
KJIacC - CBETUMOCTbY». 3BE3AbI IJIABHOM  IOCIENOBATEIbHOCTH. OTKPBITHSIX B  COBPEMEHHOM
3aBUCUMOCTb ~ «Macca -  CBETUMOCTb»  JJsi  3BE31  IJIaBHOMU aACTPOHOMHH.
nocieaoBarenbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoBpeMEHHbIE N3yyenue COBPEMEHHBIX
IPEJCTaBICHNS O IPOUCXOXKACHUM U 3Botonuu CoHIa U 3BE31. DTaIbl npeICTaBICHUN 0

JKA3HU 3BE3].

Mnineunsiii [Iyts - nHama [Nanaktuka. [lonoxenune u auxenue CoJiHLA B
lNanmaxtuke. Tunel ranakTuk. PaguoranakTuku v kBazapel. YEpHBIE NbIPHI B
sanpax ramaktuk. Bcemennas. Pacmupenue Bceenennoii. 3akon Xa60ma.
Paz6eranue ranaktuk. Teopus bonbiioro B3peiBa. PenmkToBoe n3irydeHue.

Macmrabnas crtpykrypa Bcenennoii. Meraranaktuka. Hepeménnabie
po0IeMbl ACTPOHOMUH

MPOUCXOKACHUM ¢ DBOJIOLHUU
Couuiia u 38631,
THUIIOB

N3yuenune rajgakTHk,

paguorajakTUK U KBa3apos.
N3ydenne nBrKeHUsS HEOECHBIX
3BE3 "

MIPOLIECCOB,

TCII, 3BOJIFOIIUN

Bcenennoi,
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MPOUCXOAAIINX B 3BE3MaX, B

3BE3IHBIX CUCTEMaX, B
MEXXTaJIaKTUUECKOU cpexne,
MacITaOHOM CTPYKTYPhI
Bcenennoid'. OOBscHeHuE

pacmnpenuss  BcenmeHHoll  Ha
OCHOBE 3aKoHa Xa00a.

[TonrotoBka K  OOCYXICHUIO
HEpELIEHHBIX npodiem
aACTPOHOMUH. IIpoBencHue
HAOMIOACHUN  HEBOOPYKEHHBIM
IJIa30M € HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX  TPUJIOKEHUHN
Ul ONPEACIICHUS TIOJO0XKCHUS

HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
CO3BE3IUs CeBepHoOro

MOJTyLIAPHS U SIPKUE 3BE3/BI.
[IpoBenenue HaOmoOACHUN B
TEJIECKOI JIyHpl, IIAHET,
Muieunoro Ilytu.

Yyactue B OUCKyCCUH O

HEpELIEHHBIX npobaemax
aCTPOHOMUU
Ilpakmuueckue padomoi: 2
Ilpakmuueckasn paooma Ne 1 «H3menenue euoa 36e30H020 Hebda 6
meuenue cymoky». Paboma c nooeusicnoil kapmoii 36e30H020 Heda.
Ilpakmuueckan paooma Ne 2 «Pewenue 3a0au. Ilpumenenue 3aKonoe
Kenanepa»
Paszoen 9. O6061malomee NOBTOPEHHE 5
‘ Coodepicanue yuedonozo mamepuana: 5
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O0o0maroniee
NMOBTOpPEHHE €

O6oOmenne W  cUCTeMaTH3allds  COJAEpXaHUS  Pa3leyioB  Kypca
«Mexanuka», «MonekynsipHas  ¢u3MKa W TEPMOJUHAMHKAY,
«InextponuHamuka», «Komebanus u BOMHB», «OCHOBBI CHEIUATBHOU
TEOpUU  OTHOCHTENbHOCTH», «KBaHTOBas  ¢usukay, «IIEMEHTHI
aCTPOHOMHUU U acTpopu3uku». Poab QuU3MKM U acTpOHOMUU B
HYKOHOMHYECKOW, TEXHOJOTMYECKOW, COIMAIILHOW M 3TUYECKOH cdepax
NESTENIbHOCTH 4YeJIOBeKa, pPOJb M MECTO (U3MKM M acCTPOHOMHHU B
COBPEMEHHOM Hay4YHOM KapTUHE MHpaA, 3HAYCHUE OIMCATEIbHOM,
CHUCTEMAaTHU3UPYIONIECH, OOBSCHUTEILHON M TPOTHOCTHYECKOW (YHKIIHMA
¢usuueckoit Teopuu, ponb (Quznueckod Teopun B (HOPMHUPOBAHUU
MPEACTaBICHU O (QHU3NYECKOH KapTUHE MHpa, MECTO (PU3HYECKOU
KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJCTABICHUIN O IPUPOJIE

Yyactue B IHCKYCCHM O POJIU
¢bU3MKM W acCTPOHOMHH B
Pa3IUYHBIX chepax
NeSITeIbHOCTH YeJIOBEKa.
IToaroroska cooOIIEHNIT O MECTE
¢u3nveckoil KapTHMHBI MHpa B
pany COBpPEMEHHBIX
MPEICTABICHUI O IPUPO/IE.
BrimonHnenue yueOHBIX 3aaHU,
JEMOHCTPUPYIOIIMX  OCBOCHHE
OCHOBHBIX TIOHSITHUH,
(bu3MYECKUX BEIUYUH U 3aKOHOB
BCETO Kypca (PU3HUKH

Koncynomayusn 2
Ilpomesicymounas ammecmayus: IK3ameH 6
‘ Bcezo: 207
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3. YCJIOBUA PEAJIMBAIIMA YYEBHOI'O IPEIMETA

3.1. TpeboBaHusi K MUHUMAJIbHOMY MATEPUAJTIbLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzanuss mnporpaMMmbl JAMCHMIUIMHBL TpeOyeT HalW4usi Yy4eOHOro
kabuHeTa- jabopaTropuun Ousmka.

Ob6opynoBanue yueOHOro kabruHera - 1a00paTopuu:

Jlabopamopnoe o060pyoosanue: Becbl ydeOHbIE C  pa3HOBECAMU;
TEPMOMETPHI  JTA0OpaTOpHBIC;  pPEOCTaThl  JabOpaTOpHBIE;  AMIEPMETPHI
nabopaTopHbIE; BOJIBTMETPHI Ja0OpPATOPHBIC; KAIOPUMETPHI; IITATUBBI ¢ MY(PTOH;
MJIOCKOTapasuIeNIbHbIE TUIACTUHKY; MPUOOp JIs OTMpeeTeHUs] JUIMHBI CBETOBOM
BOJHBI, JU(PAKIIMOHHBIE PEIICTKH; MWUIMAMIIEPMETPBI;  TEPEKII0YaTeNn
JIBYXMOJIIOCHbIC,  BohIOpsmMuTenan  BC-24;  jmamnbl  HakanuBaHus — 12BT;
MOJYITPOBOJHUKOBBIE JUOJBI; TPOBOJOYHBIE conpoTuBiecHUs 10M,20M,40M;
CTaKaHbl XUMUUYECKHUE; KaMWUIIpHbIC TpYOKH; KoHAeHCATOPHI IMKD , 2MKD, 4MKD.

Texnuueckue cpeocmea odyuenusn: KoMnbsroTep, IpoEKTOp, IKpaH

3.2. UudopmannoHHoe odecnevyeHmne
NupopmaninonHoe obecrieueHue OOydEHHUsI COAECPKUT INEPEUEHb PEKOMEH]YEMBbI
y4eOHbIX U3AaHui, IHTepHET-peCypCcoB, TONOJIHUTEIBHOMN JINTEPATYPHI.

OCHOBHBIE HCTOYHUKH

1. Mskumes I'.5. ®usuka 10 knace/ I'.5. Msakumes, b.b. byxosnes, H.H. Cotckuii
— M.: ITpocsemienue, 2015. -366¢.

2. Msxumes I'.5l. ®uzuka 11 xnacc/ I'.S. Mskumes, b.b. Byxosnes, H.H. Cotckmii
— M.: IIpocBewenue, 2015. -399c.

3. PemvkeBuu A.IL. 3apaunuk no ¢usuke 10 xknace/ A.I1 PeiMkeBuy —
M.:IlocBemenue, 2015 -160c..

l[OHOJIHI/ITeJ'IbeIe HCTOYHHKH

1. KacesanoB B.A. ®usuka 10 kimace/ B.A. Kacesaos-M.: Jlpoda, 2017.-416¢.

2. KacesroB B.A. ®usuka 11xnacc/ B.A. KacestHoB-M.: [Ipoda, 2017.-417c¢.

3. Hmutpuena B.®. ®usuka ans npodeccuii v crienuaibHOCTEH TEXHUYECKOTO
npoduis: y4eOHUK JJIs1 00pa30BaTEIbHBIX YUPEKIACHUN cpell. mpod.
obpazoBanus. — M., 2017.

4. JlmutpueBa B.®. ®usuka 115 npodeccuii U cneruaibHOCTeH TEXHUYECKOTo
npoduisa. Coop- HUK 3a7a4: yueO. mocodue Jig 00pa30BaTeIbHBIX YUPEIKICHUMN
cpen. mpod. obpazoanusi. — M., 2017.

5. BonkoB B.A. Iloypounsie paspadotku no pusuke 10 xmacc/ B.A Bonkos. —
M.:BAKO,2014 -400c.



6. Boakos B.A. [loypounsie pazpabotku 1o ¢usuke 11 kinace/ B.A BoykoB. —
M.:BAKO,2014 -464c.

HNHuTepHer-pecypcsnl
1. 3anumarenbsHas ¢uzuka. Bompockl n 0TBETHI. [ DJIeKTpOHHBIN pecypc]. — Pexum

noctyna: http://www.afizika.ru , cBoOoHBIN. — 3ar1. ¢ SKpaHa.

2. Caiit razetsl «duszukay (nmpuiioxkeHue k razere «llepBoe ceHTIOps»)
[DnexTpoHHBIN pecypc]. — Pesxxum goctyma: http://fiz.1september.ru/,
CBOOOJIHBIN. — 3ari. ¢ FKpaHa.

3. ®wusukoH. Kypc «OtkpbiTas pusuka» [DnekTpoHHbIN pecypc]. — Pexum
nocrtyna: http://physics.ru/, cBoO0HBIN. — 3ar. ¢ dKpaHa.

4. OOpa3oBatenbHbIN caiiT o husuke. [ DNEeKTpOHHBIN pecypc]. — Pexxum gocryma:
http://barsic.spbu.ru/www/edu/edunet.html, ceoboHbIH. — 3ari. ¢ skpaHa.

5. ®duznueckas SHUUKIONEANS IIKOIBHUKOB. [ DEKTPOHHBIN pecypc]. — Pexnm
noctyna: http://www.afportal.ru/catalogue/phys/1, cBoG0AHBIN. — 3aril. C IKpaHa.

6. bank 3amanwmii PISA - Pexxum noctyma: http://www.mobuschool.02edu.ru
>...PISA...estestvennonauchnaya... / (1ara oopamenus: 29.08.2022);

7. Enunas koyuiekius nu@poBbIX 00pa3oBaTebHBIX PeCypcoB. - Pexum gocryna:
http://school-collection.edu.ru/catalog/pupil/?subject=30 (nara obpamieHus:
29.08.2022);

8. KM-mikona. - Pexxum noctyna: http:// www.km-school.ru/(nata oOparienus:
29.08.2022);

9. Ortkpsitas pusuka. - Pexxum gocryna: http://www.physics.ru/courses/ (nata
obpamenus: 29.08.2022);

10.ITnardopma AKnace - Pexxum goctyna: http://www. yaklass.ru / (nata
obOpamenus: 29.08.2022);

11.Poccuiickas aiekTpoHHas 1ikoJia - Pexxum nocryna: http://www.resh.edu.ru/
(mata oOparmenus: 29.08.2022);

12.®uzuka. ™., - Pexxum noctyna: http:// www.fizika.ru (nara oGpamienus:
29.08.2022);

13.®UTIA (BIIP 11 kmacc) - Pexum gocryna: http://www.fipi.ru/ (nata obpamieHus:
29.08.2022);

14.OnexTpoHHbIN yueOHUK - Pexxum goctyna: http://www.physbook.ru/(nata
obpamenus: 29.08.2022).

3.3 O6pa3oBaresibHbIE€ TEXHOJOTHH

[lpm  peamuzamum  y4eOHOTO  TpeaMeTa  WCIONB3YIOTCS  pPa3IudHbIC
oOpa3oBareNbHbIE TEXHOJIOTMH, B TOM YHCJIE€ JUCTAHIIMOHHBIE O0Opa30BaTEIIbHbBIE
TEXHOJIOTUHU, DJIEKTPOHHOE 00YUEHHE.


http://www.afizika.ru/
http://fiz.1september.ru/
http://physics.ru/
http://barsic.spbu.ru/www/edu/edunet.html
http://www.afportal.ru/catalogue/phys/1

— [Ipu peanuzamum y4eOHOTO MpeAMETa HUCIOJB3YIOTCA aKTUBHBIE H
MHTEPAKTUBHBIC (POPMBI U METO/IbI OOYUCHHUS:

— TEXHOJIOTUH COTPYAHUYECTBA;

— IPOEKTHBIE TEXHOJIOTUH;

— TEXHOJIOTHH MPOOJIEMHOIO U JIMYHOCTHO-OPUEHTUPOBAHHOTO O0yUYEHUS;

— WrPOBbIE TEXHOJIOTUH (POJIEBBIE U JCIIOBBIE UTPHI);

— KEMC-TEXHOJIOTHH;

— MOAYJbHBIE TEXHOJIOTUH;

— TEXHOJIOTHH Pa3BUTHUSA KPUTUUECKOTO MBIIIJICHHS;

— TEXHOJIOTHH Pa3BUBAIOIIETO O0YUYCHHS,;

— HHTEPAKTUBHBIE METOJIbI OOYUYEHHMS U JP.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
HNPEIMETA

KoHTponb ¥ oIleHKa pe3yJabTaTOB OCBOCHMS YYEOHOTO MpeaMeTa OCYIIECTBISETCS
MPENOIABATEIIEM B XOJ€ CTapTOBOM JUArHOCTHKH, TEKYIIEH UM TEMaTHUYECKOU
JTUArHOCTUKHN (YCTHOTO OIpOca, MPOBEICHUS MPAKTUYSCKUX 3aHATHH, JaOOpaTOPHBIX
3aHATHH, MUCHbMEHHBIX KOHTPOJBHBIX paOOT, TECTUPOBAHUS), a TaKXKe B pe3yJibTare
BBITIOJTHEHUS O0YYarOIMMUCS WHIMBUIYJbHBIX 3aJIaHHUM, MPOEKTOB, UCCIIEIOBAHUM.

B cooTBeTcTBUM C y4eOHBIM IUIAHOM IPOMEXKYTOUHAsl aTTecTalus Mo y4eOHOMY
MpeAMETY MpeycMOTpeHa B GopMe 3k3aMmeHa. JlJis KOHTPOJs U OLEHKU pe3yJIbTaTOB
OCBOEHHS y4eOHOTO IIpeaMeTa pa3padoTaH (HOH OIIEHOYHBIX CPECTB.

Pe3ynbTaThl 0OydeHUsI pacKpbIBAIOTCS 4Ye€pe3 YCBOCHHbBIC 3HAHUSI U MPUOOPETCHHBIC
YMEHUSI, HallpaBJIeHHbIE HAa (POpMHUpPOBAHUE OOIIUX KOMIETEHIIUM.

PesynbraTel 00y4yeHus (peIMETHBIC) @DopMBI 1 METOABI KOHTPOJIS U OIIEHKH
Ha ypOBHE Y4Y€OHBIX JICHCTBHI pe3yabTaToB 00yUYCHUS
— JIEMOHCTPHPOBATh HA IIpUMEpaxX poJyib U | - YCTHBIHN OIPOC;
MecTo ¢Gu3MKA B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTHHBI MUPA, B Pa3BUTHUH COBPEMEHHOM | - (bpoHTaNBHBI Ompoc;

TEXHUKM M TEXHOJOIMH, B MPAKTUYECKON
NEeSTENLHOCTH JIOACH, IENIOCTHOCTh M EAHMHCTBO
(hbU3UIECKOI KapTUHBI MHUPA;

— YYUTBIBATh  TPAHUIBI  TPUMCHCHUS
U3YYEHHBIX (U3MYECKMX MOJENEH: TOYEUHBIH | - Ha0JTI0/ICHHE 32 XOIOM BBINOJIHEHHS
JNeKTpHUecKUil 3apsii, Jyd CBeTa, TodedHbIi | TAOOPATOPHEIX PaboT;

WUCTOYHHUK CBETa, SIEPHAas MOJENb  aToMa,
HYKJIOHHAs1 MOZIE]Ib @aTOMHOIO siipa IIPHU PELICHUU | - OIICHKA BBIMIOJTHEHUS JTAOOPAaTOPHBIX paboT;
(bu3nUecKuX 3a/1a4;

— pacrio3HaBaTh (PU3HUYECKUE  SIBICHUS
(mporiecchl) U OOBSCHATH MX HA OCHOBE 3aKOHOB
JJIEKTPOJMHAMUKA W KBAaHTOBOW  (DU3WKU:

- OIICHKa KOHTPOJILHBIX padoT;

- OLICHKA MPAKTHYECKUX PA0OT (pereHHs
Ka4eCTBEHHBIX, PACYETHBIX, IPO(ECCHOHATEHO
OpPUEHTUPOBAHHBIX 337a4);

SJeKTpUYeckas  MPOBOJMMOCTb,  TEILIOBOE,
CBETOBOE, XHMMHYECKO€, MATHUTHOE JEHCTBHSA 5
TOKa, B3aHMO/ICHCTBUE MarHurtos, | - OMCHKA TCCTOBBIX 3a/aHNH,
37eKTPOMArHUTHAS VHTYKIHS, neficTBIe

Mar"gHuTHOI'O 1014 Ha IMPOBOJHUK | - H3.6JIIOI[CHI/IC 3a XO040M




c TOKOM u JBHKYLIUNCS 3aps,
ANIEKTPOMAarHWTHbIE  KojeOaHus U BOJIHBL,
MPSIMOJIUHEHHOE pacrpocTpaHeHue CBeTa,
OTpaXeHHEe, TMpeJIOMIIEHHe, HHTepQepeHLus,
TuGpakus W TOJSpHU3AlMs CBETa, IUCTICPCHUs
CBeTa, (hOTOAIEKTPUUECKHI s ekt
(poroaddexr), CBETOBOE JaBJICHHE,
BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa aToMa
BOJIOPOJIa, €CTECTBEHHAas M  HMCKYCCTBEHHas
PalOaKTUBHOCTD;

— ONHUCHIBaTH  W3YYCHHBIE  CBOMWCTBA
BelIeCTBa (amexTpuyueckue, MarHuTHEIE,
ONTUYECKUE, DIEKTPUYECKYI0  IMPOBOJUMOCTH
Pa3IUYHBIX CPEN) U DJIEKTPOMATHUTHBIC SIBICHUS
(mporuecchl), UCTIONB3Yys (U3NYECKHE BEIUYHHBI:
ANEKTPUYECKUH 3apsill, CUJIa TOKA, JIEKTPUUIECKOE
HampsDKCHUE, DSJEKTPUYECKOe COMPOTHUBIICHHE,
Pa3HOCTh TMOTEHITUAJIOB, AJIEKTPOBIKYINAS CUJIA,
paboTta TOKa, MHAYKIMS MarHUTHOTO MOJIs, CHUJIa
Awmrmiepa, cunma  JlopeHIa,  HHIYKTUBHOCTH
KaTyIIKH, SHEPTUs AIEKTPUIECKOT0 U MarHUTHOTO
moyield, TepuoJA M YacToTa KoyiebaHWil B
Koje0aTelbHOM KOHTYpeE, 3apsal U CHJIa TOKa B
MPOLIECCE TapPMOHHYECKHX OSJICKTPOMArHUTHBIX
KoJieOaHuH, (DOKYyCHOE PacCTOSIHUE W ONTHYECKas
CWJIa JIMH3bl, TPU ONHCAHUU  MPABWIBHO
TPaKTOBaThb (PU3NYECKUN CMBICT HCIIONb3yEMbIX
BEJIMYMH, UX 0003HAUCHUS U CIUHHUIIBI, YKa3bIBATh
(GhopMyJibl, CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMYUHY C IPYTUMH BEIMYHMHAMH,

— ONHCHIBaTh  H3YYEHHbIE  KBAaHTOBBIC
SBJICHUSI W TIPOLIECCHI, HCHOJB3Yys (U3NYECKHE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH,
JUIMHa BOJHBI M 4YacToTa CBeTa, JHEPrus
Y UMITYJIbC (POTOHA, TEPHO] OSTypacnaaa, SHEprus
CBSI3M ATOMHBIX SIJIEp, MPU ONMUCAHUU MPABUIHHO
TPaKTOBaThb (PU3NYECKUN CMBICT HCIIONb3yEMbIX
BEJIMYMH, UX 0003HAUCHUS U CIUHUIIBI, YKa3bIBATh
(hopMyJTbl, CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTMMU BEIHMYMHAMH, BBIYHCISATH
3HaYeHUE (PU3NYECKON BETUUUHBI;

— aHAIM3UPOBATh (PU3UYECKHE MPOIECCHI
U SIBJIGHUSA, HCIONB3YSd (PU3NYECKUE 3aKOHBI U
TIPUHIIMIIBL: 3aKOH Owma, 3aKOHBI
MOCJIEZI0BATEIHLHOTO u napajyieIbHOTO
COCIMHEHUS] TMPOBOJHUKOB, 3aKoH Jxoyms—
JleHma, 3aKOH 93JIGKTPOMAarHUTHOW MHIYKIWH,
3aKOH MPSMOJIMHEHHOTO PaCIpPOCTPAHECHUS CBETA,
3aKOHBI OTPA)KEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHe DifHIITeHa U1 poTodddekra,
3aKOH COXpAHEHHUsS PHEpPruH, 3aKOH COXPAaHEHUs
UMITYJIbCA, 3aKOH COXPAHCHHsS SJIEKTPHUYECKOTO

BBIITOJIHCHHU A UHAUBUAYAJIBHBIX ITPOCKTOB U
OIICHKA BBIMTOJIHCHHBIX ITPOCKTOB,

- OIICHKA BBITIOJTHECHUS JIOMAITHHX
CaMOCTOSTEIIbHBIX padoT;

- HaOJIOJICHHE U OIICHKA PEIICHUS Keiic-
3anady,

- HaOJIFOZICHUE U OLICHKA JICJIOBOM UTPHI;

- OK3aMCH




3aps/ia, 3aKOH COXPAaHEHHMs] MaccOBOrO 4YHCIa,
noctynarsl bopa, 3akoH pali0aKTUBHOIO pacmnaja,
MIPU 3TOM pa3inyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro  MaTeMaTH4YecKoe  BBbIpaKEeHUE
1 ycnoBus (TpaHUIIbl, 00JaCTH) TPUMEHUMOCTH;

— ONpeNeNiaTh  HampaBlICHHE  BEKTOpa
WHIYKUIUM  MAarHUTHOTO  MOJS  TPOBOJHUKA
C TOKOM, CHJIbI AMriepa v cuiibl JIopeHia;

— CTpPOUTh M OIUCHIBATH H300paKeHUE,
CO3/1aBa€MO€ MJIOCKUM 3€pKajioM, TOHKOW JIMH30M;

— BBINOJHATH HKCTIEPUMEHTHI o
UCCIIEIOBaHHIO (PU3NUECKUX SIBJIICHUHN U MPOLIECCOB
C UCIOJIb30BAHUEM TPSIMBIX, U KOCBEHHBIX

U3MEpeHHi:  Tpu  3ToM  (HOpMyIHpOBaTh
npobinemy/3ajayy M TUNOTE3y  y4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY U3

MPEJIOKEHHOTO 000pyA0BaHUs, IPOBOUTH OIBIT
1 (OPMYJIUPOBATH BBHIBOJIBI;

— OCYUIECTBIIATh NpSMblE U KOCBEHHBIE
HU3MEPEHUS buznuecKux BEJIMYUH,
MpU  5TOM BBIOMpATh ONTHUMAJBHBIN  CIIOCOO
M3MEPEHHUS] U MCIOJIb30BaTh M3BECTHBIE METOJIbI
OIIEHKH MOTPEIIHOCTEN U3MEPEHUN;

— HCCIeI0BaTh 3aBUCUMOCTH (PU3NIECKUX
BEJIMYMH C MCTIOIb30BAaHUEM MPSIMBIX U3MEPEHUN:
npu 3TOM KOHCTPYHPOBATh YCTaHOBKY,
¢bukcupoBarthb pe3yNIbTaThl MOJTy4EeHHOM
3aBUCHMOCTH (PU3MYECKHUX BETUYHH B BH]IC TAOJIHI
u rpadukoB, AenaTh BBIBOJABI MO pe3yJibTaTaM
HCCIIE0BAHUS;

— co0mroaTh mpaBuiia 6€30MacHOro TPy
MpU TPOBEJACHUU HCCIEIOBAHUA B  paMKax
y4eOHOT0 IKCTICPUMEHTA, y4eOHO-
HCCIIEIOBATENILCKOW U MPOEKTHOM JEATEIIbHOCTH
C HCIIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOUCTB U
1a00paTOPHOTO 000PYAOBAHUS;

— pemath pacy€THbIE 3a7auyd C SIBHO
3aJJaHHON (PU3NYECKONl MOENbIO, HCIONb3Ys
¢dbu3nyeckue 3aKOHbl M TPUHLUIBI, HAa OCHOBE
aHaJIM3a yCJIOBHSA 3a/1a4M BHIOMpATh (PU3UYECKYIO
MOJI€Tb, BBIACTATh (PU3NYECKHE BEIUYHUHBI U
bopmybl, HE00XOIUMBIE
JUTA €€ pENICHUS, TPOBOIUTH PACUETHI U OIIEHUBATh
PEATbHOCTh MOJTYYEHHOTO 3HAYEHUS (U3NYECKOM
BEJIMYMHBI;

— peuiathb KaueCTBEHHBIE 3a/1auu:
BBICTpAauBaTh JIOTMYECKH  HENPOTUBOPEUUBYIO
LIETIOYKY PACCYKJICHUN C OMOPOM Ha HU3yUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKHE SIBICHUS;

— HCIIOJIb30BaTh TPH PEIIEHUU Y4eOHBIX
3a1aqy COBpPEMEHHbIE uH(pOpMallMOHHbIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBaHMS,




MHTEpOpPETAllMd M TPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIOMYJIIPHON HMH(POpPMAIMK, TMOJYYCHHOU
u3 Pa3INYIHBIX HUCTOYHHUKOB, KPpUTHYCCKU
aHAJIM3UPOBATh MOJIy4YaeMyto HH(pOpMaIHIO;

- OG’bHCH}ITB MMPUHIUIIBL ,Z[GI\/'ICTBI/IH
MalivH, OpUOOPOB MU TEXHUYECKUX YCTPOUCTB,
pasnuyarb yCIIOBUS ux 6e30macHoro
WCIOJIb30BAaHUS B TOBCEHEBHOM KU3HMU;

— MNpPHUBOIUTH IIPUMEPBHI BKJIaja
POCCHICKMX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B DPa3BUTHE HAyKH, B OOBSICHEHHE IPOLECCOB
OKpY’Kalolllero MHpa, B pa3BUTHE TEXHHUKHU
U TEXHOJIOTHI;

— HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS
110 busuke B MTOBCETHEBHOMU JKU3HU
U1 o6ecrieueHnst 0€30IacHOCTH ITPH OOpaIEHUH ¢
npubopaMu U TEXHUYECKMMHU yCTPOWCTBAMHM, IS
COXPaHEHHUS 3J0POBbS U COOJIIOJICHUS HOPM
HKOJIOTMYECKOTO TIOBEJIEHUS B  OKpy’Karolen
cpene;

— paboTaThb B TpYyIIE C BBHINOJIHEHUEM
pPa3IMYHBIX COLMAIBHBIX pOJIEH, IIJIAaHUPOBATH
paboTy Trpynmbl, palUUOHAIBHO PACHpPEENSTh
06}I3aHHOCTI/I U IUIaHUPOBATh ACATCIBHOCTL B
HECTaH/IapTHBIX CUTYaLIMAX, aIeKBaTHO OLIEHUBATh
BKJIaJl KaXIOI'0 U3 YYaCTHUKOB I'PYIIILI B pELICHUE
paccMaTpuBaeMoi POOJIEMBI.

IIpunoxenne 1

TeMbl HHIMBHUAYAJbHBIX IIPOCKTOB

Ne i/ TeMa UHIUBUYaTBHOTO TTPOCKTA

1. HanorexHonorus — MexIucuuIinHapHas o01acts GyHIaMEHTaIbHOU U
IIPUKJIATHON HAYKU U TEXHUKHU

Hukona Tecna: %u3Hb 1 HEOOBIYaTHBIE OTKPBITHS

[IepeMeHHBIN 2IEKTPUYECKUN TOK U €70 IPUMEHEHHE

HpO6J’I€MBI OKOJIOTHH, CBA3aHHBIC C MCITIOJIB30BAHUCM TCIIJIOBBIX MalllnH

HpOI/I3BOI[CTBO, nepeaavda v UCIOJIb30BAHUC BJICKTPOIHCPIUA

®dusnKa U CTPOUTEIHLCTBO

®du3rkKa U apxXUTEeKTypa

Koppo3zust metamia u pusndeckue crocodbl 60psOBI ¢ HEl

lMuppousonsius Ha CTPOUTENBHBIX 00BEKTaX

—=| 0| 2N LB | W

0. Temnon30s1us Ha CTPOUTEINBHBIX 00BEKTaX




11. 3BYKOM3OJISIUS HA CTPOUTEITHHBIX 00BEKTaX

12. Ponb oraecToiKuX MaTepraioB Ha CTPOUTEIBHBIX 00bEKTaxX

13. Posb ydyera TemiaonpoBOAHOCTH MaTEpHAJIOB Ha CTPOUTENIbHBIX 00BEKTaX

14. [TpuunHBI BOSHUKHOBEHHS Je(OpPMALIUU Ha CTPOUTEIBHBIX 00BEKTAaX U METO/IbI OOPHOBI €
HUMH

15. MoOunbHBIN Tene]oH - moyib3a Uity Bpe?

16. Poutb cuitel Tpenus B HaeM Mupe (B Moeit mpodeccun)

17. Ponb ypoBHS BIaXXHOCTH B MO€i npodeccuu

18. BnusiHue 3ByKOB, 1IIyMOB Ha OpraHU3M Y€JI0BeKa

19. MaruuTHbIe OypH

20. Brnvsnue OTKpBITU yYEHBIX Ha Pa3BUTHE YEJI0BEUECCTBA

21. CoJiHeUHas HHEPrusl — Kak UCTOYHUK YHEPTUH Ha 3emiie

22. Crarrueckoe 3JeKTPUYECTBO B TOBCEHEBHOM JKU3HU

23, DIIEKTPUUECKHUI TOK — HEBUJIUMAsI OMTACHOCTh

24. Ponb a5ekTpoMOHTa)KHUKA B 00YCTPOMCTBE HOBOM KBAPTUPBI

25. Bpen BbIcOKHX KaOIyKOB ¢ TOUKH 3pEHUS PU3UKU
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