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Conepkanue mporpaMMbl peaan3yeTcs B MPOIECcCce OCBOCHUS 00yJarOUMUCS
00pa3oBaTeNbHONM NPOrpaMMbl C TOJYYEHHEM CpPEIHEro oO0IIero oOpa3oBaHUs,
pa3pabOTaHHON B COOTBETCTBHM C TpeOOBaHUAMM INpuKa3za MuHoOpHayku Poccun
oT 17.05.2012 Ne 413 (pen. ot 27.12.2023) «O6 yTtBepxjacHuu GheaepaibHOro
roCyJJapCTBEHHOTO 00pa30BaTEIBbHOIO CTaHAApTa CPEIHEro 00IIero 00pa3oBaHUsD;
npuka3za Munnpocsemenus Poccun ot 18.05.2023 Ne 371 (pen. ot 19.03.2024) «O6
yTBepKIeHun (denepanbHO 00pa3oBaTENbHON MPOTPAMMBI CPEIHEro O0O0IIero
oOpazoBanus»; henepanbHON paboyeil mporpaMMbl CpeHETo O0IIero 00pa3oBaHus
«Duzuka», omobpennoit « MHCTUTYTOM copeprkaHus U MeTo10B o0ydyeHus um. B.C.
JlenneBa» MuHnpocBemenuss Poccuu; a takxke ¢ ydé€Ttom TpeOOBaHMM IMpUKa3za
Munnpocsemnieaus: Poccun ot 05.05.2022 Ne 308 (pea. ot 03.07.2024) «O6
yTBEpKIeHUH (eepalbHOTO TOCYIapCTBEHHOTO 0O0pa30BaTEBbHOTO CTaHAapTa
cpenHero npodeccuoHaIbHOT0 00pazoBanus 1o cueruanbHocT 54.02.01 Jluzaiin
(mo oTpacasam)».
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IHosicuuTeALHAA 3aNIUCKA

Pabouass mporpamma mo ¢usuke paszpabotaHa Ha OCHOBe (eaepaibHOU
paboueil mporpamMMel.

Copepxanre mnporpaMMbl 1o (PU3HMKE HAIMpaBIeHO Ha (POPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHBI MUpPa 00y4aroImuxcs npu o0y4eHun ux Gpusuke Ha
0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO noaxoaa. [IporpamMma mo
busuke cootBercTByeT TpeOboBaHusiM GI'OC COO k miaHupyeMbIM JIMUHOCTHBIM,
NpEeIMETHBIM M METanpeaMETHBIM pe3yJbTaTaM OOyUYeHHs, a TaKKEe yUHUTHIBACT
HEOOXOMMOCTh pealM3allii MEXIPEIMETHBIX CBS3eH (U3UKH C €CTECTBEHHO-
HAayYHBIMH YYeOHBIMH TpeaMeTamMu. B Heill omnpenensiorcs OCHOBHBIE IIENH
U3y4eHus (U3UKW, ITUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (QHU3UKU:
JUYHOCTHBIE, METAIIpEAMETHbIE, TPeAMETHbIE (Ha 0a30BOM YPOBHE).

du3nka Kak Hayka O HauOosiee OOIMX 3aKOHaX MPHUPOJbI, BBHICTYIAs B
KayecTBe yueOHOro MpeiMeTa B Y YMIINILE, BHOCUT CYIIECTBEHHBIN BKJIa/ B CUCTEMY
3HaHUN 00 okpyxkawmem wMupe. Kypc ¢usukm — cucremoobpasyrommii s
€CTECTBEHHO-HAYYHbIX YYEOHBIX MPEAMETOB, MOCKOJIbKY (PHU3UUYECKHE 3aKOHbI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4acMbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoi reorpadueii. crnonap3oBaHne U aKTHBHOE NMPUMEHEHNE (PHU3UICCKUX
3HAHUW OMpeAeNsieT XapakTep U pa3BUTHE PAa3HOOOpA3HBIX TEXHOJIOTHH B cdepe
DHEPreTHKHU, TPAHCIOPTa, OCBOEHHUS KOCMOCA, MOJTYYSHHs] HOBBIX MaTepHAOB C
3aJJaHHBIMU CBOMCTBaMH U ApyTux. M3yueHue (Gpu3uku BHOCHT OCHOBHOI BKJaja B
dbopMUpOBaHHE ECTECTBEHHO-HAYYHOW KAapTHHBI MHpa OOyd4arommxcs, B
dbopMupoBaHEe YMEHHUIM MPUMEHITh HAYYHBIH METO]] TIO3HAHUS MPHU BBHIMOJTHEHUN
UMU y4E€OHBIX UCCIEAOBaHUM.

B ocHOBY paboueil mporpaMMbl PU3MKH MOJOKEH PAJT UAEH, KOTOPHIE MOYXKHO
paccMaTpuBaTh Kak MPUHITUIIBL €70 TTOCTPOCHMUS.

Wnes nenoctHocty. B cooTBeTCTBUU C Heil paboyasi mporpaMMa sIBISETCS
JIOTUYECKHA 3aBEPIIEHHOMN, COACPKUT MaTepual M3 BCEX pasliejoB (PU3MKH,
BKJIFOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK M COBPEMEHHON (DU3HUKHU.

Wnes renepanuzanuu. B cooTBeTcTBUM € HEM MaTepuan paboyeil mporpaMMel
bu3ukn  00benMHEH BOKpYr ¢u3nueckux Teopuil. Benymum  sBisercs
dbopMHpoBaHUE MPEICTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEUIECTBE U
noJIe.

WUness rymanutapuszanmu. EE peanusanusi mpeanojiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(GU3MKH ¢ pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHUECKIMH, HPABCTBEHHBIMU
Y KOJIOTUYECKUMU ITPOOIEMAMU.

Unes mnpukianHoit HampasieHHocTd. Kypc @usuku mnpenmnonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHX M TE€XHOJOTUYECKHUX MPHUIIOKEHUN
U3YUYEHHBIX TEOPUN U 3aKOHOB.

WNnes »kojioru3anuu peasu3yercsi IMOCPEACTBOM BBEICHHS HJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TakKe O0OCYXKICHUS
po0JIeM paMOHAIBHOTO MPUPOIOTIOIH30BAHIS M KOJIOTHUECKON 0€30MacHOCTH.
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CTepHEBbIMU JJIEMEHTAMH (PU3MKHU  SIBISIOTCS  (PU3WYECKHE TEOpHUH
(popmupoBaHue MpPEACTABICHUNA O CTPYKTYpe MOCTPOEHUS (PU3NYECKON TeopuH,
ponu yHAAMEHTaJIbHBIX 3aKOHOB M IIPUHLIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX
0 MpUpoJie, TPaHMWLAX NPUMEHUMOCTH TEOPHM, IJIsl OINHCAHMS €CTECTBEHHO-
HAYYHBIX SIBJICHUI U IIPOLECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOJIX0/ B Kypce (PU3MKH peann3yercs MpexJie
BCEro 3a CYET OpPraHM3alUU 3KCIEPUMEHTAIBHON JeSTebHOCTH O0YyYaroUIXCs.
Jlnst 6a30BOrO ypoBHS (PM3UKM — 3TO HCIOJB30BAHUE CUCTEMBI (HDPOHTAIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOTpaMMe
no ¢usznke 00beAMHEHBbI B OOLIMN CIHMCOK MpakTUYECKUX padboT. Bwinenenue B
yKa3aHHOM TE€peyvHe JIabOpaTOPHBIX PadbOT, MPOBOJAUMBIX JJII KOHTPOJIS U OLEHKH,
OCYUIECTBJISIETCS.  yYaCTHUKaMH  0Opa30oBaTeIbHOIO IMpoliecca HUCXOJsd U3
OCOOEHHOCTE IJIaHUpPOBaHUS M OCHalleHus KaOuHeta usuku. [lpu sTOM
o0ecrieunBaeTcs OBJAJEHUE OOYYAIOIIMMHCS YMEHHUSIMU MPOBOJUTH KOCBEHHbBIE
U3MEPEHUs], UCCIIEeIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEJIUYUH U IMOCTAHOBKY
OIBITOB IO MPOBEPKE MPEMI0KEHHBIX THIIOTES.

Bonbiioe BHUMaHue y1eisieTcs peuIeHHIo pacu€THBIX U KaUeCTBEHHBIX 3aj1au.
[Tpu 3TOM A1 pacu€THBIX 3a]a4 MPUOPUTETOM SIBJISIFOTCS 337a4u C SBHO 33JJaHHOU
¢u3nyecKkol MOAENbl0, MO3BOJIAIOIINE NPUMEHATh HW3YUYEHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjesia Kypca, TaK U HUHTErpupys 3HAHUS U3
pa3HbIX pa3aesioB. [ KaueCTBEHHBIX 3a7ay MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
oOBbsICHEHHE TpOTeKaHUsl (U3UYECKUX SBJICHUN M TPOILIECCOB B OKpYKarouen
KU3HU, TpeOyromue BbIOOpa (PU3MYECKOM MOACIM JJIsi CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOT'O XapakTepa.

B cootBerctBun ¢ TpedoBanusiMu PI'OC COO k wmaTepHanbHO-
TEXHUYECKOMY O0O0eCIedeHHI0 00pa30BaTeIbHOr0 TMpolecca 0a30BbIl YPOBEHb
(GU3MKKN TOJKEH U3y4daTbCsd B YCJIOBHSIX MPEIMETHOro KaOWHeTa (PU3MKU WM B
YCJIOBUSIX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.
B xabuneTe Ppusznky 101KHO OBITH HEOOX0AMMOE JJa00paTOpHOE 000PYAOBAHNE JIJIS
BBITIOJIHEHUSI YKA3aHHBIX B MporpaMMe MO (QU3MKE MPaKTUYECKUX padboT u
JIEMOHCTPALIMOHHOE 000pYyAOBaHHE.

JleMoHCTpalinoHHOEe 00Opy0BaHUE (QOPMHUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMMe 1Mo (U3HMKE KIIOUYEBBIX JEMOHCTpAIMil s
UCCJIEIOBAHMUS  M3Y4YaeMbIX  SIBJIEHUA M  MPOLECCOB, HOMIUPUYECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMEHEHHIA.

JIaGopatopHoe 00OpyIOBaHHE ISl MPAKTUYECKUX paboT (dopMupyercs B
BUJIE TEMATHUYECKUX KOMILJIEKTOB U 00€CTIEYMBAETCS B pacy€Te OJJHOTO KOMILIEKTa
Ha JIByX oOydaromuxcs. TemaTnueckne KOMIUIEKTHI JaOopaTOPHOro 000pyA0BaHuUs
JOJDKHBI  OBITh MOCTPOCHBI HA KOMIUIEKCHOM HCHOJB30BAHUM AHAJIOTOBBIX U
M(POBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX M3MEPUTEIBHBIX CUCTEM B BHJIE
U poBHIX TabOpaTOpHil.

OCHOBHBIMH IIEJISIMU U3yYEeHUS (PU3UKHU B 0011IEM 00pa30BaHUU SBIISIIOTCS:

— (opmupoBaHue UHTEpPECA U CTPEMIICHHS 00YYAIOUINXCS K HAYYHOMY H3yUEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;



— pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJ€ NO3HaHWS U (HOPMUPOBAHHE
MICCJIEIOBATENIBCKOrO OTHOIIEHHS K OKPYKAIOIUM SIBJIICHUSIM;

— (opmupoBaHME HAYYHOIO MHPOBO33PEHMS KaK pe3yJibTaTa M3yYEHUs OCHOB
CTpOEHUS MaTepuu U PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

— (opmupoBaHuE YMEHUH OOBSCHATH SIBICHUS C MCIOJIb30BAaHUEM (PU3NUECKUX
3HAHUM U HAYYHBIX JOKa3aTEIIbCTB;

— (QopmupoBaHuE TPEACTaBICHUA O pOAM (PU3UKU ISl Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTukeHne 3TUX 1iesiel 00ecTieYuBaeTCsl PEeIIEHUEM CIIEIYIOMNX 3a/1ad B
npolecce U3yueHus Kypca (Gu3HNKu:

— NpuoOpeTeHHe CHUCTEMbl 3HaHUM 00 00IMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUsAX, BKJIIOYAas  MEXaHHUKY, MOJIEKYJSAPHYIO  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHY;

— (opmupoBaHUEe YMEHUN NPUMEHSTh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHUS
¢usznyeckux SBICHUN B MPUPOJE U JUIS MPUHATHS MPAKTUUYECKUX PEIICHUN B
MMOBCEIHEBHOM YKU3HH;

— OCBOEHHE CIOCOOOB pElIeHUs Pa3IMYHBIX 337a4 C SIBHO 3aIaHHOM (PU3HUYECKOU
MOJIENIbIO, 3a/1a4, TOAPAa3yMEBAIOLINX CaAMOCTOSITENIBHOE CO3aHue (PU3NIECKON
MOJIeJIY, aJICKBATHOM YCIIOBUSAM 3a/1a4K;

— MOHUMaHHE (PU3NYECKUX OCHOB U TMPHUHIUIOB JEUCTBUA TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKUX ITPOLIECCOB, MX BIMSHHUA HA OKPYXKAIOLIYHO
cpeny;

— OBJIAJICHUE METOAAaMH CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W IMPOBEICHUSA
¢u3nyecKux HSKCHEPUMEHTOB, aHallM3a W HHTEpHpeTanuy HHPOpMaIu,
OIpPEIEIECHHS TOCTOBEPHOCTH MOITYYEHHOTO PE3yJIbTaTa;

— CO3/IaHHME€ YCIOBUWA A Pa3BUTHS YMEHUH NPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH.

Mecmo yuebHoeo npeomema « Puzuxa» 8 yueOHOM NiaHe.

VYueOHplii npeamer «®PuU3MKa» OTHOCUTCS K 001€00pa3oBaTeIbHOMY
y4eOHOMY IHKITY.

O06bEM 00pa3zoBaTeIbLHOM MPOTPAMMBI COCTaBIIIET 64 yaca, U3 HUX:

TeopeTrueckue 3auatus — 40 4acos;

IIPAKTUYECKHE 3aHATHUS — 24 Jaca.

HtoroBast arrecramusi mo ydeOHOMY mnpeamery «Du3nka» MpPOBOIUTCS B
dbopme nuddepeHITMpPoOBaHHOTO 3aUETa.

VYyeOnblii npenmer «®Pu3nKa» M3y4aeTcss B TEUEHHE IEPBOrO CEMecTpa
NEPBOTO Kypca.

[Topsmox TeKylero KOHTPOJS OMNpenensercs Y4YeOHbIM IIJIaHOM TIO
criennanbHocTH 54.02.01 Jlu3aiin (1Mo oTpacisim).

dopMaMu KOHTPOJIS SABJISFOTCS:
— YCTHBIU ONPOC;
— TMHCBMEHHBIN OIPOC;



— BBIIOJIHCHHUC ITPAKTUICCKUX BaI[aHI/Iﬁ Ha IMPAKTUYCCKUX 3aHATHAX,
— TCECTUPOBAHMHC.

1. Ilnanupyembie pe3yJbTAThI
JInuHOCTHBIE pe3y/abTaThl.

JInuHoCTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeameTa «Dusnkay 10IKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOy4YaromMXCsl PYKOBOJCTBOBAThHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAIINN, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaIUIIMOHHBIM IICHHOCTSM POCCHMCKOIO OOIIECTBa, pacIIUpeHUEe >KU3HECHHOTO
OIBITAa W OMbITA JAEATEIBHOCTA B MPOLECCE PEaATU3alMd OCHOBHBIX HAIlPaBICHUHN
BOCITUTATEIIbHOM JICSTEIIbHOCTH.

I'pascoanckoe socnumanue:

— c(OPMUPOBAHHOCTH TPAXKIAHCKOW MO3UIIMHM O0YyYAIOLIErocss Kak akKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO OOIIECTBA;

— TMPUHATHE  TPAJUIIMOHHBIX  OOIIEYEIOBEYECKUX  T'YMAaHUCTHUYECKHUX U
JEMOKPATUYECKUX LIEHHOCTEW;

— TOTOBHOCTh BECTH COBMECTHYIO JAESTENbHOCTh B HMHTEPECAX TIPAKIAHCKOIO
00111eCcTBa, y4acTBOBATh B CAMOYIIPaBIECHUU B 00pa30BaTEIbHON OpraHU3aluu;

— YMEHHUE B3aMMO/ICMCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMU B COOTBETCTBUU C X
GYHKIUSMU 1 HA3HAYCHHUEM;

— TOTOBHOCTb K TYMaHUTAapHOU U BOJOHTEPCKOM AESATEIbHOCTH.

llampuomuueckoe gocnumanue:
— c(hOpMHUPOBAHHOCTH POCCUMCKOMN TPAKIAHCKON UJEHTUYHOCTH, TATPUOTU3MA;
— [EHHOCTHOE€ OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCUICKHX YUEHBIX B 001acT (PU3UKH U TEXHUKE.

JlyxoeHo-Hpascmeenrnoe socnumanue:

— ¢c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBECHNS,

— CHOCOOHOCTHh OIIGHWBATh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSCh HA MOPaAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU, B TOM YUCJIE B
NESATEIIbHOCTU YYEHOTO0;

— OCO3HaHME JINYHOT'O BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy MyIIETO.

Dcmemuyeckoe gochumanue:
— OCTETHUYECKOE OTHOILIEHUE K MHUPY, BKJIIOYas ICTETHKY HAyYHOTO TBOPYECTBA,
npucymero Gpusndeckon Hayke.



Tpyoosoe 6ocnumanue:
UHTEpEC K pa3InyHbIM chepam npopecCHOHATBHON ACSITENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKON M TEXHHMKOW, YMEHHE COBEpIIaThb OCO3HAHHBIN BBIOOP
Oynyier mpodecCuu 1 pearTn30BbIBATh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,
TOTOBHOCTh U CIOCOOHOCTHh K 0Opa30BaHHUIO U CaMOOOPa30BaHUIO B 00JacTH
(GU3UKY HA TIPOTSKEHUU BCEU KU3HH.

Dxonocuueckoe socnumanue.
c(hOPMHUPOBAHHOCTh AKOJOTUYECKON KyJIbTYpPhl, OCO3HAHHUE TJI00ATHHOTO
XapakTepa SKOJIOTHIECKUX ITPodIIeM;
IJIAHUPOBAHUE U OCYILECTBICHUE JECUCTBUI B OKPYX AIOUIECH CPEAE HA OCHOBE
3HAHMS LEJIEW YCTOMYMBOrO pa3BUTHS YEIOBEUECTBA;
pAaCIIMPEHNE OMBITA JCSITEIbHOCTH SKOJIOTMUECKON HATPABICHHOCTA HA OCHOBE
UMEIOITUXCS 3HAaHUM 10 (hU3HUKeE.

L]ennocmu HayuHo20 NO3HAHUSL:
c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKHU;
OCO3HAHME [IEHHOCTH HAyYHOU JAESATEIbHOCTH, TOTOBHOCTD B IMPOIIECCE N3YUCHUS
(GU3UKM OCYIIECTBIIATh MPOEKTHYID U MCCIEAOBATENbCKYIO JAEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

MeranpeaMeTHbIe pe3yJbTATHI.
OBjajieHUe YHMBEPCAJbLHBIMY MO3HABATEILHBIMHY JeCTBUSIMU.

ba3zosvie nocuueckue deticmeusi:
CaMOCTOSITENILHO  (OPMYJUpOBaTH W aKTyallu3upoBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpEeNeNsaTh eI JACSATENbHOCTH, 3a/JaBaTh NapaMeTpbl W KPUTEPUU UX
JOCTHXKEHUS,
BBISIBJISITh 3aKOHOMEPHOCTH U NMPOTHUBOPEUHUS B pAaCCMAaTPUBAEMbIX (DU3UUECKUX
SIBIICHUSIX;
paspabarbiBaTh IJIaH pEIICHUS NPOOJEMBbI C YYETOM aHallM3a WMEIOUIUXCA
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIIEIACTBUN AESTEIbHOCTH;
KOOPJIMHUPOBATH U BBIMOJIHATH PAOOTY B YCIOBUSIX PEaIbHOTO, BAPTYAIbHOTO U
KOMOMHUPOBAaHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATHBHOE MBIIUICHUE ITPU PELIEHUH KU3HEHHBIX IPOOJIEM.
baszosvie uccnedosamenvckue oevcmeus:
BJIAJCTh HAYyYHON TEPMHUHOJOTHUEH, KIIOUYEBBIMH TOHATUSIMU U METOJAMHU
bu3nUecKoil HayKH;



BJIa/IeTh HABbIKAMU YYEOHO-HCCIEA0BATEIbCKON U MPOEKTHOM NEATEIHLHOCTH B
o0nacTu PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pEIIeHUs 3a7a4 (PU3UYECKOTO COACPKAHMS, IPUMEHEHUIO PA3IUYHBIX
METOJIOB MIO3HAHUS;

BJIQIeTh BUJAMH JIEATEIHHOCTH 1O TIOJYYEHUIO HOBOTO 3HAHHUA, €ro
WHTEpIIpEeTallui, TPeoOpa3oBaHUI0O W TPHUMEHEHUIO B Pa3IUYHBIX YYEOHBIX
CUTYaIUsIX, B TOM YHCJIE TIPU CO3/aHUH YUEOHBIX MPOEKTOB B 00J1acTU (PU3UKH;
BBISIBJISITH NIPUYMHHO-CIIEACTBEHHbIE CBSI3W UM aKTyaJU3upoOBaTh 3ajady,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAUTh apTyMEHTHI Ul J10Ka3aTelbCTBa
CBOMX YTBEPXJACHUMN, 3a]]aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;
aHAIIM3UPOBATh MOJTYUYCHHBIC B X0/ PEIICHUS 3aa4l PE3yIbTaThl, KPUTUIECCKH
OIICHUBATh X JIOCTOBEPHOCTH, MPOTHO3MPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTb U (QOpPMyIHpPOBaTH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
JeSITEIbHOCTH, B TOM YHUCJIE TIPU N3YUCHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TMEPEHOCUTh 3HAHUS TO (QU3MKE B TMPAKTUYECKYI0 00JIacTh
KHU3HEEATEIIbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTb OPUTHHAIbHBIEC TIOAXO0/AbI U PEIICHNUS;
CTaBUTh MPOOJIEMBI U 337a4H, IOy CKAIOIINE albTepPHATUBHBIEC PEILICHUSI.

Paboma c ungopmayueri:
BJIAJCTh HAaBBIKAMH TOJYYCHHUS HWH(POpMAIud (U3HYECKOTO COJACPKAHHUSA W3
WUCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSATEIHHO OCYIIECTBIATH MOWCK, aHAIIN3,
CHUCTEMATH3AINI0 U MHTEPIPETAIINi0 HHHOPMAITMH Pa3TUYHBIX BUJIOB B (HOPM
MIPEICTABIICHHUS;
OIIEHHBATh JOCTOBEPHOCTh HH(OPMAIINH;
HCITOJIB30BaTh CPEICTBA MH(DOPMAITMOHHBIX 1 KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA
B pCIICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHW3AIMOHHBIX 3a7a4d C
coOJIIofiIcHueM TpeOOBaHUN APrOHOMUKH, TEXHHKU OE€30MAaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, TPAaBOBBIX W ATHYECKUX HOPM, HOPM HH(POPMAIMOHHON
0e301acHOCTH;
CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEPKaHUS B PA3IMYHBIX (DopMaTax ¢ y4ETom
Ha3HAUYCHUS WHQPOPMAIIMK M IICJICBOM ayJIUTOPHUU, BBIOHpAs ONTHMAJIbHYIO
(dbopMy TIpPEICTaBIICHUS M BU3yaIH3alliH.

OgiageHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JeHCTBUSIMU:
OCYIIECTBIIATH OOIICHHE HAa ypOKaX (PU3UKU U BO BHEYPOUHOH AESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKH KOH(PINKTHBIX CUTYallui U CMATYATh KOH(IUKTHI;
pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3pEHHSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh M HCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM W WHIANBUAYATbHON
padoThI;



BEIOMPATh TEMATUKy WU METOJbI COBMECTHBIX JCUCTBUH € Y4€TOM O0OmuUX
MHTEPECOB, U BO3MOKHOCTEN KaXIOT0 YWICHA KOJIJIEKTUBA;

MPUHUMATh  1E€M  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ JOCTHKEHMIO: COCTABJIATH IUJIaH JEHUCTBUH,
pacnpenensiTh pojid C y4€TOM MHEHUM yYacTHUKOB, OOCYXKJaTh Pe3yJbTaThbl
COBMECTHO pabOThI;

OIICHMBATh KauyeCTBO CBOETO BKJIAJa M KAXKJIOTO YYACTHHKA KOMAHJIbI B OOIIIHIA
pe3ynbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npemjiaraTb HOBBIE MPOEKTHI, OLEHWBATH HJACHU C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh  MO3UTUBHOE CTPATETMYECKOE TIOBEACHUE B  PA3JIUYHBIX
CUTYyalUsIX, IPOSIBJIATh TBOPUECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

OBJIaI[eHI/Ie YHUBEPCAJIBHBIMU PETryJIATHBHBIMHA HeﬁCTBHHMH.

Camoopzanuzayusi:
CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATENBHYIO JICSITEIIBHOCTh B 00JacTH
GU3UKKM W aCTPOHOMHUU, BBISBISTH MPOOJEMBI, CTaBUTh W (POPMYJIHPOBATH
COOCTBECHHEIC 3a/1a4H;
CaMOCTOSITEJILHO COCTAaBIISATH IJIaH PEIICHUS PACUETHBIX U KaUeCTBEHHBIX 3a/a4,
IJIaH BBIMOJIHEHUSI MPAKTUUYECKON padOThl ¢ y4ETOM HMEIOIIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHU;
JIaBaTh OLIEHKY HOBBIM CHUTYaIIHSIM;
pacuupsATh paMK{ y4eOHOTO TIpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTCHUM;
JeJaTh OCO3HAHHBIM BBIOOp, AaprymMeHTUpoBaTh ero, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;
OIICHUBATH TPUOOPETEHHBIN OTIBIT;
CIoco0CTBOBATH (POPMUPOBAHUIO U TPOSBICHUIO IPYAUINHU B 00J1acT (PU3UKH,
MOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

Camokonmponb, IMOYUOHANbHBIU UHMEIEKM.
JlaBaTh OLICHKY HOBBIM CHUTYyalldsiM, BHOCHTb KOPPEKTUBBI B JI€SITEIBLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;
BJIAJICTh HaBbIKAMU MMO3HABATEIILHON pe(IIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUN;
UCIIOJIB30BaTh NPUEMBI pedieKCuu sl OLIEHKUW CUTYyallid, BHIOOpa BEPHOTO
pelieHus;
YMETh OIICHUBAaTh PUCKA W CBOEBPEMEHHO IPUHUMATh PEIICHUA [0 UX
CHI)KEHUIO;
IIPUHUMATh MOTHBBl W apryMEHThbl JAPYTUX [IPU AaHaJIU3€ pPe3yJIbTaToOB
JESTENBbHOCTH;
MIPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;
MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX NP AaHAJIU3E€ PEe3yJIbTaTOB
JESITETbHOCTH;
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npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mponecce noCTHKEHUS JIMYHOCTHBIX PE3YJbTAaTOB OCBOEHUS IIPOTrPaMMBbI

no Qu3uke y oOydaloluXCsl COBEPIICHCTBYETCS 3MOLMOHAIBHBIM HMHTEJIEKT,
npenoiararoui cOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIONIET0 CIHOCOOHOCTh MOHMMATh CBOE 3MOLIMOHAJIBLHOE
COCTOSIHME, BHJETh HANpaBJICHUS pa3BUTUS COOCTBEHHOW 3MOLIMOHAIBHOU
cdepsl, ObITh YBEpEHHBIM B Ce0€;

CaMOpETryJIMPOBAaHUsA, BKJIKOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHHE NPUHHUMATh
OTBETCTBEHHOCTh 3@ CBOE TMOBEACHHE, CIOCOOHOCTh aJalTUPOBATHCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSIBIAT THOKOCTb, ObITh OTKPHITHIM HOBOMY;
BHYTPEHHE MOTHBAlLlM{, BKJIOYAIOLIEH CTPEMJIEHUE K JTOCTHXKEHHUIO LIENIU U
ycnexy, ONTUMHU3M, HHUIIMATUBHOCTb, YMEHUE JEHCTBOBATh, UCXO/SI U3 CBOUX
BO3MOKHOCTEH;

HIMMATHH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHUMAaTh AMOLMOHAIBHOE COCTOSHUE
IpYTUX, YYUTBIBaThb €ro MIpHU OCYIIECTBICHUH OOIIEHMS, CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBHICTPAMBATh OTHOLIEHHUS C
JIPYTUMU JIOAbMU, 32800 TUTHCS, POSIBISATh HMHTEPEC U pa3periaTh KOH(IUKTHI.

IIpeameTHblie pe3yabTaThl.

K koHiy oOydeHusi npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI

oTpakatb c(HOPMHUPOBAHHOCTH Yy OOYHAIOIINUXCS YMEHUM:

JEMOHCTPUPOBATh HA NpPHUMEPAX pPOJb U MecTOo (U3uKu B (POPMUPOBAHUU
COBPEMEHHOW Hay4yHOW KapTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHU, B MPAKTUUYECKON N1EITENbHOCTH JIIO/ICH, IETOCTHOCTh U €TUHCTBO
($u3nYECKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI NPUMEHEHUS HW3YUYEHHBIX (PU3MYECKUX MOJENeil:
MaTepuaibHas TOYKa, MHEpLHMAJIbHAs CHUCTeMa OTcuéra, abCOIIOTHO TBEPIOE
TEJIO, WJICATbHBIN a3, MOJEIHU CTPOECHHUS Ta30B, KUIAKOCTEU WM TBEPABIX TEJI,
TOYCYHBIN AICKTPUUECKUH 3aps]l, JIyd CBETA, siAepHasi MOJIEeIh aTOMa, HyKJIOHHAs
MOJIeJIb ATOMHOTO SIpa MPH pereHnn (PU3NIecKux 3a1ad;

pacro3HaBaTh (U3UUECKHUE SIBIICHUS (MPOIECChI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU CTPOSHHUS BEIECTBA U
AJIEKTPOJUHAMUKH, KBAHTOBOW (PU3UKH: PAaBHOMEPHOE M PABHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBUXKEHUE, CBOOOJHOE TAaJCHHE TeJ, JABUKEHHE TIO0
OKPY>KHOCTH, HWHEpLus, B3auMoOJeHcTBUE Tei, auddys3us, OpOyHOBCKOE
JIBUKCHHE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX TEN, U3MEHEHHE 00bhEMa Tel Mpu
HarpeBaHuu (OXJAKICHHUH), TEIJIOBOE PaBHOBECHE, HCIIApEHUE, KOHICHCAIHS,
IUTaBIICHUE, KPUCTAIUIM3AIUs, KHUIIEHWE, BIAXHOCTh BO3/yXa, TOBBIIICHNE
JaBICHUS Ta3a MPU €ro HArpeBaHWU B 3aKPBITOM COCYZE, CBS3b MEXIY
nmapaMeTpamMH  COCTOSHUSI Traza B M30MpoIeccax, OJIIEKTpU3alus Tell,
B3aMMOJECHCTBHE 3apsI0B, dJIEKTPUUECKasi MPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE,
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XAMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aWMOJICHCTBHE MAarHHUTOB,
AJIEKTPOMArHUTHAS WHAYKIHS, ACHCTBHE MAarHUTHOTO TOJS HAa TPOBOIHUK C
TOKOM W ABWXKYIIUWCA 3apsijl, AJICKTPOMArHUTHBIC KOJCOAHWS W BOJIHEI,
NPSIMOJIMHEMHOE  paclpOCTPaHEHHE CBETa, OTPKECHHE, IPEIIOMIICHHE,
uHTephepeHusa, AUPPAKIUsd U TOJIpHU3alMsi CBETa, JUCIEPCUS CBETa,
dotosnexktpuueckui  3pdexr  (dbotodaddekr), cBeTOBOE  AaBICHHE,
BO3HMKHOBEHWE JIMHEHYATOrO0 CIEKTpa aTroMa BOJIOPOJA, E€CTECTBEHHAS W
WCKYCCTBEHHAS paTMOAKTUBHOCTB;

OMHCHIBATh MEXaHWYECKOE [BIKEHHE, HWCIONB3ysd (DU3MUECKHe BEITUYHHBIL:
KOOpAMHATA, MyTh, MEPEMEIICHNE, CKOPOCTh, YCKOpPEHHE, Macca Tejia, CHIa,
UMITYJIbC TeJ1a, KHHETHYECKas SHEPT s, TOTCHITMAIbHAS SHEPT U, MEXaHUIeCKasl
paboTa, MexaHW4YeCKass MOIIHOCTb, TPHU OMHCAHWH MPABUIHLHO TPAKTOBATH
bU3NYEeCKU CMBICT HCTOJB3YEMbIX BEJIMYWH, UX OOO3HAUYCHUS U EAUHUIIBI,
HAXOJUTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HMUECKYIO BEIMYUHY C APYTHUMHU
BEITUYMHAMU;

OTMCHIBAaTh HW3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TCIUIOBBIC SIBJICHHSI,
UCIIONIB3ySl (PU3MUYECKHE BEIMYMHBI: JaBICHUE Ta3a, TEMIIepaTypa, CPETHSSA
KHHETHYCCKas DHEPTHUS Xa0THYECKOTO TIBUKEHUS MOJICKY I,
CpPEIHEKBapaTHYHAsT CKOPOCTh MOJICKYJ, KOJMYECTBO TEIUIOTHI, BHYTPCHHSISI
sHeprusi, pabora raza, KO3(PIUIMEHT TMOJIE3HOTO JACHCTBUS TEIJIOBOTO
JBUTATENS; TPU ONMHCAaHWU TIPABWJIBHO TPAKTOBAaTh (U3MYECKUH CMBICI
UCIIOJIb3yEMbIX BEJIMYMH, UX O0O3HAYEHUS U €JIMHUIIBI, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOILIME JAHHYIO (PU3UUECKYIO BEIMUUHY C PYTUMH BETUUMHAM;
OTHCHIBAaTh HW3YUYEHHBIE CBOMCTBAa BEHIECTBA (DJICKTPUUYECKUE, MATHUTHBIE,
ONTHYECKUE, DJIEKTPUUECKYI0  MPOBOJMMOCTh  PA3IMYHBIX  Cpel) W
AJIEKTPOMATrHUTHBIE SIBICHUS (IIPOIECCHI), UCTIONB3Ys (U3MUECCKUE BEITMYMHBI:
ANEKTPUYECKUH 3apsijl, CUila TOKa, DIIEKTPUIECKOE HANIPSDKEHUE, DIIEKTPHUIECKOe
COTPOTUBIICHUE, PA3HOCTH MOTEHIIUAIOB, AIEKTPOABIDKYIIAs CHIIa, paboTa TOKa,
WHIYKIIUS MAarHUTHOTO TIOJs, cuia Ammepa, cwia JIopeHma, WHIYKTHBHOCTH
KaTYIIKWA, YHEPTHUS JIEKTPUUECKOTO0 W MAarHUTHOTO IOJICH, TIEPHOJ M 4acToTa
KoieOaHuil B KoJebaTeabHOM KOHTYpE, 3aps] M CHiIa TOKa B Ipolecce
TapMOHHYECKHX DJICKTPOMATHUTHBIX KoleOaHmid, (OKYyCHOE pacCTOSHUE U
ONTHYECKasl CUJIa JIMH3bI, MPU OMMCAHUM MPABUIILHO TPAKTOBATH (PU3MUECKHIM
CMBICJI HCIOJb3YEMbIX BEIMYUH, MX OO0O3HAYCHHS W CJAMHHIIBI, yKa3bIBaTh
(GopMyIIbI, CBSI3BIBAIONINE JAHHYIO (HU3UYECKYI0 BEIWYMHY C JPYTHMH
BEJIMYMHAMU;

OTIMCHIBATh M3yYCHHBIE DJIEKTPUUYECKUE CBOWMCTBA BEIIECTBA W DJICKTPUUCCKHEC
SIBJIICHUS (TIPOIIECCHI ), UCTIONB3YS (PU3NUECKUE BETMYUHBL: dJICKTPUICCKUHN 3apsiI,
IEKTPUUECKOE  TI0JIe, HAMPsHKEHHOCTh  IMOJS, TOTCHIHMAN, Pa3HOCTh
MOTCHIIMAIOB;, TPH OMNMHCAHWUU TPABWIBHO TPAKTOBATh (DU3UYECCKUN CMBICT
WCITOJIb3yEMBIX BEJIMUWH, UX O0O3HAYCHUS W CIWUHUIILI, YKa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEIMUNUHY C IPYTUMH BEIIMUYNHAMU;
ONKCHIBATh W3yYCHHbIC KBAHTOBBIC SIBIICGHUS W TPOIECCHI, HCIONb3YsI
duznyecKrue BEIUYUHBI: CKOPOCTh 3JCKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
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4acToTa CBETa, PHEPrusi U UMMYJbC (OTOHA, MEPUOJ MOJypacnaga, SHEPTus
CBS3M ATOMHBIX SJ€p, MPU OINKUCAHUU TMPABUIBLHO TPAKTOBATh (PU3NUYECKUIN
CMBICIT HCIOJb3yEMbIX BEIMYMH, WX OOO3HAUEHHUS U €IMHUIIbI, yKa3bIBaTh
(GopMyIibl, CBSI3BIBAIOUINE JAHHYIO (DU3MYECKYI0 BEJIUYMHY C JPYTUMH
BEJIMYMHAMU, BBIYUCIATH 3HaYeHUE (PU3NUECKON BETUUHHBI;

aHANM3UPOBaTh (PU3UUYECKUE MPOLECChl U SBJICHMS, UCIOJb3Yys (unyeckue
3aKOHBI U IPUHLIMIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, II u 111 3akonsr HeroToHA,
3aKOH COXpaHEHUS! MEXaHUYECKON HSHEpruu, 3aKOH COXPAaHEHHUS HMITYJIbCa,
OPUHIUI CYNEPHO3ULUU CUJI, TPUHIUI PABHOINPABUS WHEPIUAIbHBIX CHCTEM
0TCU€Ta, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUSI BELIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUUECKOW SHEPTUH TEIUIOBOTIO IBUKEHUS MOJIEKYJI
Cc a0COJIIOTHOM TeMIepaTypoil, TEPBBIM 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpaHEHUsl JJIEKTPUYECKOro 3apsAna, 3akoH KyloHa, mpu 3TOM pa3audarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTEMaTHUYECKOE BHIPAYKEHUE U yCIOBUS
(rpaHuIsl, 00JACTH) MPUMEHUMOCTH, 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U
NapaJyIeIbHOTO COEIMHEHUS IPOBOJHUKOB, 3akoH Jlxoyis—JleHna, 3akoH
JIEKTPOMAarHUTHOM HMHAYKIHMH, 3aKOH MPSIMOJUHEHHOTO PpPaCIpPOCTPAHECHHUS
CBETA, 3aKOHbl OTPAKEHMS CBETA, 3aKOHBI MPETOMIICHHS] CBETA, ypaBHEHHE
OiiHireriHa 11t ororddexTa, 3aKOH COXPAHEHUS SHEPTUH, 3aKOH COXPAHEHUS
UMITyJIbCa, 3aKOH COXPAHEHUs 3JIEKTPUYECKOTO 3apsla, 3aKOH COXPaHEHHUS
MacCOBOT0O YHCIIA, OCTYJaThl bopa, 3aK0H paJnoakTUBHOIO pacnaja, Ipyu 3TOM
paziuyaTh  CJIOBECHYIO (DOPMYJMPOBKY 3aKOHAa, €ro MaTeMaTU4YecKoe
BBIPKEHHE U YCJIOBHS (FPaHUILIbl, 00JACTH) MPUMEHHUMOCTH;

ONPEIEIATh HANPABICHNE BEKTOPA MHAYKIMU MarHUTHOI'O MOJISI POBOJAHUKA C
TOKOM, CWJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U ONMHCHIBATh N300paKEHUE, CO3/IABAEMOE INIOCKUM 3€pPKAJIOM, TOHKOM
JINH30M;

OOBSACHSATH OCHOBHBIC TIPUHIIMIIBI IEHCTBUSI MAIIWH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pazNuyaTh yCIOBUS MX OE€30MacCHOrO HCMHOJIb30BaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBINIOJIHATh OKCHEPUMEHTBHI [0 MCCIENOBAHUIO (U3UYECKUX SIBICHUN W
MPOIIECCOB C MCIIOJb30BAHUEM MPSMBIX, 1 KOCBEHHBIX M3MEPEHUMN, IIPU 3TOM
dbopmynupoBath MpodseMy/3aadyy W THUIOTE3Y Y4YeOHOro SKCIEpUMEHTA,
coOMpaTh yCTAaHOBKY U3 MPEIOKEHHOTO 000pY/IOBaHHUS, MPOBOJUTH OIBIT U
(GbopMyIHpPOBATh BHIBOIHI,

OCYIIECTBIISATh MpPsIMbIE U KOCBEHHBIC M3MEpPEHUs (PM3MUECKUX BEIMYUH, MPHU
3TOM BBIOMPATh ONTUMAJBHBIN CIIOCOO WU3MEPEHUS M HCIIOJIb30BAaTh W3BECTHBIE
METO/bI OLIEHKH IOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBAaTh  3aBUCHUMOCTH  MEXKIY  (QU3MYECKMMH  BEJIMYMHAMH  C
MCIIOJIb30BaHUEM NPSIMBIX U3MEPEHUH, NP 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpOBaTh PE3yJIbTATHI MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B
BU/JIE TA0JIUII U TPaUKOB, AeNIaTh BHIBOBI 10 PE3yJIbTaTaM UCCIIEAOBAHMUS;
coOirofaTh MpaBuiia OE30MACHOTO TpyJAa IpU MPOBEIECHUU HCCIEIOBaHUN B
pamMKax y4eOHOTO 3KCHEpPHUMEHTa, YYeOHO-HCCIIEIOBATEIbCKONM M MPOEKTHOU
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JESATEIIbHOCTH C MCIIOJIb30BAaHUEM U3MEPUTENIBHBIX YCTPOUCTB U Ja00OPATOPHOTO
000opyI0BaHUS;

— pemaTth pacu€THBIC 3a/1a4M C SIBHO 33/IaHHOM (PU3NYECKON MOEIBIO, UCIIOJIb3YS
¢usznyeckue 3aKOHbl W TPUHIUIBI, HAa OCHOBE aHajiM3a YCJIOBHS 3aJayu
BbIOHpATh PU3UUECKYIO MOJIEIb, BBIACIATh (PU3NUECKHE BETUYUHBI U (POPMYJIBI,
HEOOXOUMBbIE AJIsl €€ PelIeHus], IPOBOJUTH Pacu€Thl U OLIEHUBATh PEaIbHOCTh
IIOJIy4YE€HHOTI'0 3Ha4€HUs (PU3HUECKON BEIUYUHBL;

— pelaTth KaueCTBEHHBIE 3a/aYd: BBICTPAUBATh JIOTMYECKH HENPOTHUBOPEUUBYIO
LENOYKY pPacCy’KIEHHI ¢ ONOpOil Ha M3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;

— HCIIOJIb30BaTh MPH PEIIEHUU YYEOHBIX 33]a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JJI TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIINH U MPEACTABICHUS
y4eOHOW M Hay4YHO-NOMYJISIpHOM WHGOpMaluu, MOJYyYEHHOM M3 Pa3iIMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh [1OJIy4aEMYIO HH(OPMALUIO;

— OOBACHATH NPUHILMIBI JEHCTBUS MAIIUH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB,
pa3auyaTth yCJI0BHUS UX O€30M1aCHOTO MCIIOIb30BAHMSI B IOBCEAHEBHON KU3HU;

— TMPHUBOJUTH NMPUMEPHI BKIAJa POCCUMCKUX U 3apyOe HBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYXKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

— HCIIOJIb30BAaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCETHEBHOM KU3HU JIS
obecrieueHrs 0€30MacHOCTH MpU OOpallleHuH ¢ NpUOOpamMu M TEXHUYECKUMHU
yCTpOMCTBAMH, JJIA COXPAHEHHUS 3JI0pOBbS U  COONIONCHUS  HOPM
HKOJIOTHUECKOTO TIOBEJICHUS B OKpPYKAIOIIEH Cpeie;

— paboraTh B TIpylne C BBINOJIHEHUEM pPAa3jMYHbIX COIMAJIBHBIX pOJIEH,
IUIAHUPOBaTh PAOOTy TPYIIbI, PAlLMOHAIBHO PacHpelesiaTh OOS3aHHOCTH U
IUIAHUPOBAaTh  JIEATENbHOCTh B HECTAHJAPTHBIX CHUTYyallUAX, aJIeKBaTHO
OLICHMBATh  BKJAJ KaXJOr0 U3 YYAaCTHUKOB TIpPyHIbl B  peIlIeHUE
paccMaTpuBaeMOM MPOOJIEMBI.

2. Conep:xxanme y4eOHOI0 nmpeamMera

Pa3zjnen 1. ®u3uka u MeTOIbI HAYYHOI'O IO3HAHMS.

®u3uka — Hayka o npupoje. HayuHble METOAbI MO3HAHUS OKPY’KAIOILIETO
Mupa. Posb 3xcriepuMeHTa v TEOpUH B MPOLECCE MTO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (husmke.

MonenupoBanue (pu3nueckux sIBICHUN U mpoueccoB. HayuHble TUIIOTE3BI.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u mMecto ¢usuku B popMHpOBAaHMM COBPEMEHHON Hay4HOH KapTUHBI
MUPA, B IPAKTUUECKOHN AEATEIbHOCTHU JIOACH.

Jemoncmpayuu: aHanoroBble U LU(POBBIE H3MEPUTEIbHBIE HPUOOPHI,
KOMIIBIOTEPHBIE TaTYUKHU.
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Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpedHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX NPOCKIMU HA OCH CHUCTEMbI KOOPAHMHAT.
ClioxxeHue nepemMenieHnil U CII0KEHNE CKOPOCTE.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABWXKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U IMepeMelIecHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobOosiHOE TIasieHne. Y CKOpeHue CBOOOHOTO MaeHUs.

KpuBonuneitnoe naBuxeHue. JIBWkeHHE MaTepUalbHOM TOYKM MO
OKPYKHOCTH C IIOCTOSIHHOW IO MOZYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHENHAS
ckopoctb. [lepuon u yactora obpareHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckre yCTpOIICTBA W NPAKTHUECKOE MPUMEHEHHUE: CIHIOMETP,
JIB>)KECHUE CHAPSIOB, LICMTHbIC U PEMEHHBIE MTEpeIayuu.

Jlemoncmpayuu:

Mogenb cucteMsbl OTCUETA, UIUTKOCTPALIAS KHUHEMATHYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[IpeobpazoBanye ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue nBHKEHHSI Tena, OpPOLIEHHOTO MOJ YIJIOM K TOPH30HTY M
TOPU30HTAJIBHO.

N3mepeHue yckopeHusi CBOOOAHOTO MaeHUS.

HanpasneHnue ckopocTu mpu ABUKEHUH MO OKPYKHOCTH.

Oxcnepumenm, 1abopamopHvie pabomoi:

N3ydeHne HEpaBHOMEPHOIO JIBUXKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHUSI MEXAY NYTSIMHU, NPOWJIECHHBIMH TEIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE MPOMEKYTKH BpPEMEHM MpPH PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune NBUKEHHUS IAPUKA B BA3KOM )KUAKOCTH.

N3yuenue aBuxkeHus Tena, OpoOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa.

[Ipuauun  otHOocutensbHOCTH  [anmunesa. IlepBeii  3akoH  HproroHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepnosunuu cwi. Bropoii 3akon Herotona
JUIS MaTepUalibHOM TOUYKU. TpeTuid 3akoH HproTOHA J71s1 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsxkectd. llepBag kocMuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
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Tpenune. Buabl Tpenus (Mokos, ckoiabxkeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus CKOJbKEHUS U criia TpeHus nokos. Koadduruent tpenus.
Cuiia conpoTUBIICHUS IPU JIBUKEHUU TEJa B dKUJKOCTH WIIH Tase.

[ToctynaTenbHOE U BpalaTeabHOE JBUKEHHE a0COTIOTHO TBEPAOIO Tea.

MoOMEHT cuiibl OTHOCUTENIBHO OCH BpamieHud. llnewo cuibl. YcnoBus
paBHOBECUS TBEPAOTO TEIIA.

TexHuyeckre yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHHUE: MOJIIUITHUKY,
JIB)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu:

SIBnenune nHepuum.

CpaBHeHHE Macc B3aUMOJAENCTBYOIINX TEJL.

Bropoii 3akon HproToHa.

N3mepenue cui.

CrnoxxeHue CHIL

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM OABEME U HAJCHUM.

CpaBHeHUE CHII TPEHUS MOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBECHUS TBEPAOTO TeJia. Bubl paBHOBECHS.

Oxcnepumenm, 1abopamoprvie pabomoi.:

N3yuenune aBuxeHus Opycka 1o HaKJIOHHOM IIIOCKOCTH.

HccnegoBanne 3aBUCUMOCTH CHJI YOPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, oT ux aedopmMaiiuu.

HUccnenoBanne yclioBUM paBHOBECHS TBEPAOrO TeNa, HMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpanenus 6 MexaHuke.

Nmmynsc maTepuanbHON TOYKH (Te€la), CUCTEMbl MaTepUabHBIX TOYEK.
NMnynibc cUJIBI U1 U3MEHEHUE HUMITYyJbCa Tela. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora crinbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus maTepuaibHONW TO4ykH. Teopema 00 H3MEHEHUU
KUHETUYECKON YHEPTUH.

[TorenuuanbHas SHEprusl. [TorenuuanbHas SHEprusd YIIPYyTO
nedopmupoBaHHO npykuHbL. [loTeHIIMaNbHAS SHEPTUS Telia BOJWU3U MOBEPXHOCTH
3emun.

[ToTenmmanpHpie W HEMOTEHIMAIbHBIE  CHibl.  CBs3b  pabOTHI
HEMOTEHIMATBHBIX CHJI C K3BMEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TEN. 3aKOH
COXpaHEHHSI MEXAaHUYECKON YHEPIUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: BOIOMET, KOMEP,
MPYKUHHBIN HUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu:

3aKOH COXpAHEHUs UMITYJIbCA.

PeakTuBHOE IBM)KEHUE.

[lepexoa NOTEeHIMAILHON YHEPTUU B KUHETUUECKYIO U OOPATHO.
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Oxcnepumenm, 1abopamopHvie pabombyi:

N3yuenne aOCONIOTHO HEYNMPYTOTrO yJapa C MOMOIIBI0 JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOTHI CHIIBI C U3BMEHEHHEM MEXAHHYECKOW SHEPTUH
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Pa3znes 3. MoJiekyasipHas puU3UKa U TEPMOJUHAMUKA.

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU MeoPUU.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U WX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrtep IBUKEHUS U
B3aUMOJICHUCTBUSA 4YaCTUIl BemlecTBa. MoAenu CTpPOEHHUsI Tra30B, KXUIKOCTEU H
TBEPBIX TEJ U 00BSICHEHNE CBOMCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuecTBo BemecTBa. [locTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Llenbcus.

Mogens wuacanbHoro ra3za. (OCHOBHOE€ YpaBHEHHME  MOJICKYJISPHO-
KMHETUYECKOM TEOpHUM HACAIBHOTO raza. AOCOJIIOTHas TeMmIlepaTypa Kak Mepa
CpEIHEM KWHETUYECKOW SHEPrMH TEIUJIOBOTO JBWXKE€HUs dYactuil raza. Illkama
temrepatyp KensBuHa. ['a3oBble 3ak0oHBI. YpaBHeHHEe MenaeneeBa—KianenpoHa.
3akoH [lanbToHa. M3ompoiecchl B UACATbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelmlecTBa. ['paduueckoe TMpeACTaBICHHE H30MPOLIECCOB: H30TEpMa, H30X0Dpa,
n3o0apa.

TexHuyeckue yCTpOMCTBA W IPAKTHYECKOE NPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu:

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHME BemecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHECHUM.

OnpiTel 0 UG GY3UH )KUAKOCTEH U Ta30B.

Mopenb 6pOoyHOBCKOTO JBHKCHHUS.

Mogaens onbita LlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYIIECTBOBAHUE MEKMOJICKYJIIPHOTO
B3aUMOJICHCTBUA.

Mojenb, WILTFOCTPUPYIONIAs MPUPOY AABIICHUS ra3a Ha CTEHKHU COCYy/a.

OnbIThl, WUIIOCTPUPYIOIIUE YPaBHEHHE COCTOSIHUSI WJICAJIbHOTO Tasa,
M30MIPOLIECCHI.

Oxcnepumenm, 1abopamoprvie pabomoi.:

Onpenenenre Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, TaBJICHUSI U TEMITEPATypPhl BO3IyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKIY MTApaMETPAMU COCTOSHUS pa3pEKEHHOTO
rasa.

Tema 2. Ocrogébl mepmoOuHAMUKU.
TepMmoanHamMuueckass cucrema. BHYTpEeHHsIsI SJHEPTUSA TEPMOAMHAMUYECKON
CUCTEMBI U ciocoObl €€ n3MeHeHus. KonruecTBo TerioTel U paboTa. BHyTpeHHs s

17



DHEpPrusi  OAHOATOMHOrO  HWJEalbHOrO  rasa. Buael  Temonepenayu:
TEILUIONPOBOAHOCTb, KOHBEKIUS, U3JIy4eHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KosnnuecTBo TEIIOTH NpH TEIIIoNepeaye.

[TousitTue 06 amgmaGatHoM mporecce. IlepBbIil 3aKOH TEPMOJIMHAMUKH.
[IpumeHeHre mepBOro 3akOHAa TEPMOJMHAMUKM K u3ompoueccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akon TepmoauHamMuki. HeoOpaTuMoCTh MPOIIECCOB B IPUPOJIE.

TemnoBble  MamuHbl.  [IpuHOUNBI ~ DEWCTBUSA  TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBBIX MamuHax. KoadduumeHt mnoae3Horo
nerictBus TemioBod mamuHbl. [{ukn KapHo u ero ko3pUIMEHT MOJIE3HOrOo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEeMbl TEIIIOIHEPTETUKHU.

TexHuyeckue yCTpoWCTBA M MPAKTHUYECKOE MPUMEHEHHWE: JBUraTellb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu:

N3meHenne BHYTpEHHEW JHEPrUu Tella MPU COBEPIICHUM PAOOTHI: BBIJIET
npoOKu U3 OYTBUIKM TOJA JCHCTBHEM CXKATOTO BO3/ayXa, HarpeBanwe s¢upa B
JATYHHOU TpYyOKe MyTEM TpeHHs (BUIACOEMOHCTPALIHS).

N3menenue BHyTpEHHEH sHepTrun (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OmpIT 1O anuabaTHOMY pAacIIMPEHUI0 BO3ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoi TypOUHBI, JBUTATENIsE BHYTPEHHETO CrOPaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Oxcnepumenm, 1abopamophvie pabomoi:

N3mepenune yaenpHOu TEMTOEMKOCTH.

Tema 3. Acpecammnwle cocmosanus eeuyecmea. Dazoevie nepexoowl.

[Tapoobpa3oBanue u KoHaeHcanus. Mcmapenne u kunenue. AOCoIOTHAS U
OTHOCHUTEJIbHAA BJIAXKHOCTh BO31yxa. HackllieHHBIM map. YaenapHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATYPhl KUTICHHS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdHbie Tesla. AHU30TPOIHUS CBOMCTB
kpuctajioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuaibl. [lnaBinenue wu
KpUCTaJLTM3aIMsA. Y IeJbHas TerioTa rmiasieHus. CyOoaumarnus.

YpaBHEeHHUE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOTYYEHUSI COBPEMEHHBIX MaTEpHUaJoB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu:

CBoiicTBa HACBHIIICHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CniocoObl U3MEPEHUS BIAYKHOCTH.

Habnronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JleMoHcTpalusi KpuCTasjioB.

Ixcnepumenm, 1abopamoprvie pabomol.:

N3MepeHne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.
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Pa3znen 4. DiekTpoauHaAMMKA.

Tema 1. Inekmpocmamuxa.

OnexTpusanms Tela. OJIEKTpU4YecKuid 3apsa. JIBa BuAa 3JIEKTPHUYECKUX
3apsinoB. IIpOBOJHUKHM, TUANEKTPUKU U TOIYNPOBOJHUKH. 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. ToueuHblil 351eKTpUYeCKUid 3apsia.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  IIpuHnumn
CYIEPIO3ULIUMN JJIEKTPUUECKUX MoJyieH. JIMHUM HanpsyKEHHOCTH JJIEKTPUUECKOTO
TIOJISL.

Pabora cun  anexkrtpocratmueckoro  mojs.  [lorenmuman.  PasHocTh
noTeHUHAIOB. [IpOBOJHHUKM W JUANEKTPUKUM B DBJIEKTPOCTATUYECKOM  IIOJIE.
JndiiexkTpryeckas IpOHULIAEMOCTb.

OnexktpoémkocTs. KoHaeHcaTop. DIIEKTPOEMKOCTD INIOCKOIO KOHJIEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATOPa.

TexHudeckue yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETp, DJJIEKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE O3JIEKTPOIPUOOPOB,
KOHJIEHCATOp, KOMMPOBAJIbHBIN arnapar, CTPyHUHbINA IPUHTED.

Jlemoncmpayuu:

Y CTpOUCTBO Y MPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3aumMopeiicTBrE HA3IEKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEI.

[IpoBOIHUKH B 3IEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AUTA.

JIMDAEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOLIAIn
IJIACTUH, PACCTOSAHUS MEXIY HUMU U JUIJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

Oxcnepumenm, 1abopamopHvie pabomoi:

N3MepeHune 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxku ¢ paznuunvix cpeoax.

DJIEKTPUYECKU TOK. YCJIOBHUSL CYLIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [locTOsTHHBIN TOK.

Hanpsoxenue. 3akon Oma Ji71s ydacTKa LIETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YAEIbHOE CONPOTUBIIEHUE BEIIECTBA.
ITocnenoBarenbHOE, TApAIEIBHOE, CMEIIAHHOE COCTMHEHNE ITPOBOHUKOB.

PabGotra osnextpuueckoro Toka. 3akoH JDxoyns—Jlennma. MomrHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOIBUKYILASI CUJIAa U BHYTPEHHEE CONPOTHBIICHUE MCTOYHHKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) AsiekTpuueckoi nenu. Koporkoe 3ambIkaHue.

OJIEKTpOHHAasT  IPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONPOTHUBJIEHUSI METAIIOB OT TEMIIEPATypbl. CBEPXIIPOBOAUMOCTD.

DIIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.
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[TonynpoBonuuku.  CoOCTBEHHass W TNpPUMECHass  MPOBOAUMOCTD
oJIynIpoBOHUKOB. CBOCTBA p—n-niepexoa. [omympoBoIHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpax M  pacilaBaX  d3JIEKTPOJHUTOB.
DNEeKTpOIUTUYECKas: JUCCOUALINS. DIEKTPOIU3.

OnekTpudeckuii TOK B ra3ax. CaMOCTOSATENbHBIA U HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHuueckne YCTpPOWCTBA W MPAKTUYECKOE IPUMEHCHHUE: aMIEPMETP,
BOJBTMETP, PEOCTaT, HWCTOYHHUKU TOKA, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIILHBIC MTPUOOPHI, TEPMOMETP CONPOTHUBJICHHUS, BAKYYMHBIN U0,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN JIHO/I, TAIbBAHUKA.

Jlemoncmpayuu:

N3mepenune cuiibl TOKa U HAPSIAKECHUS.

3aBUCHUMOCTh COIPOTUBIICHUS LUIMHIPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIIAH TIOTIEPEYHOr0 CEUCHUS U MaTepraIa.

CmenianHoe COeIMHEHNE TPOBOJHUKOB.

[IpssMmoe wu3MepeHue JIIEKTPOABHKYIIEH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBJICHUS.

3aBUCHUMOCTh COMPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psal U MpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSISI MPOBOJAMMOCTD IMO/IA.

Oxcnepumenm, 1abopamopHvie pabombi:

N3yyeHne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3aeKTpOABMKYILECH CHIIbI HCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIPOTHUBJICHUS.

Hab6nronenue amexTponmsa.

Tema 3. Macnummnoe none. I1eKmpoMaZHUMHAA UHOYKYUAL.

IlocTossHHBIE  MarHuThl. B3anmMogencTBHE  NMOCTOSHHBIX ~ MarHHTOB.
MarautHoe mnoJjie. BekTop MarHuTHOW WHAYKUMH. [IpuHIMI cCyneprno3uuuu
MarHUTHBIX MoJiek. JIMHMKM MarHuTHOM WHAYKIMU. KapTuHa JMHUM MarHUTHOU
WHIYKIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHoe MoJie TPOBOJHUKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOrO IMPOBOJHHUKA M 3aMKHYTOTI'O KOJIBLIEBOTO
MPOBOJHUKA, KaTyIIKi ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBue NpoOBOJHUKOB €
TOKOM.

Cuiia Amnepa, e€ MOAyJIb U HalpaBJICHUE.

Cuna JlopeHiia, €€ MoayJib U HanpaBJeHue. J(BuxeHue 3apspkeHHOM YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM moJje. Pabota cuibl Jlopenna.

SlBneHne JNEKTPOMArHUTHOM WHIAYKUMH. [IOTOK BEKTOpa MarHUTHOU
MHIYKUMAHW. OJIEKTPOABIKYIAS CWia HWHAYKUUM. 3aKOH 3JIEKTPOMAarHWTHOU
nHaykuu @apajes.

BuxpeBoe »snekTpuyeckoe moJsie. IJIEKTPOABMXKYIIAs CHia HHAYKIUMU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

ITpasuio Jlenua.
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NuayxkTuBHOCTH. SIBJIE€HHME CAMOMHAYKIMU. OJJIEKTPOABMXKYIIAs CHUJIa
CaMOWHAYKIIHH.

DHeprusi MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DIEeKTPOMAarHuTHOE IOJIE.

TexHudeckrue yCTpOMCTBA W NPAKTUYECKOE ITPUMEHEHHE. IOCTOSIHHbBIC
MArHuThbl, BJEKTPOMArHUTBI, JJIEKTPOJABUIATEIb, YCKOPUTEIH BJIEMEHTAPHBIX
YaCTULl, UHIYKUWOHHAS [1€Yb.

Jlemoncmpayuu:

OmnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOTO IyYKa MAarHUTHBIM TTOJIEM.

JIMHUYM MHIYKIMA MAarHUTHOTO TIOJISL.

BzaumoperncTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBneHue 3eKTpOMarHuTHOM UHYKIIWH.

[IpaBuiio Jlenua.

3aBUCUMOCTD 3JIEKTPOJABUKYIIECH CUIIbI MHIYKIIMU OT CKOPOCTU U3MEHEHUS
MarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKIUH.

Ixcnepumenm, 1abopamopmvie pabomol.:

N3yyeHne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

UccnenoBanune nericTBYsI NTOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

Pasnea 5. Kosie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KONEOAHUA.

KonebGarenbHas cucrema. CBOOOAHBIE  MEXaHMYECKHUE  KOJeOaHUS.
["apmonnueckue xonebanus. Ilepuon, gyacrora, ammumryaa u Qaza KojJeOaHUM.
[Ipy>XrHHBIN MasATHUK. MareMaTu4eCcKul MasTHUK. YPaBHEHHE TapMOHUYECKUX
kosnebanuil. [IpeBpaiiieHue 3Heprun Npu rapMOHMYECKUX KOJIEOaHUSIX.

KoneOarenbubiii koHTYyp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJEOATEeIbHOM KOHType. AHAJIOrus MEXIy MEXaHUYECKUMH U
AIIEKTPOMAarHUTHBIMU KoJieOanusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
DHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpeacTaBienue 0 3aTyXarUX KOJeOaHUSIX. BbIHY)KI€HHbIE MEXaHUUECKHE
kosieOanusi. Pezonanc. BeiHyKA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

Ilepemennbiii TOK. CHHYCOMIAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYAHOE W JCHUCTBYIOLIEE 3HAYCHHUE CHJIBI TOKA H
HaIIPsDKECHUS.

Tpanchopmarop. IIponsBoacTBo, nepegaya u NOTPEOICHUE DIEKTPUUECKON
DHEPIUU. DKOJIOTMYECKUE PUCKHU IPHU MPOU3BOACTBE AIEKTposHepruu. Kyibrypa
UCIIOJIb30BaHUs DJIEKTPOIHEPIUU B IIOBCEIHEBHOM KU3HMU.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHUE: DIJIEKTPUYECKUUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeay.
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Jlemoncmpayuu:

HccnenoBanne mapamMeTpoB KoJieOATEIbHOW CHCTeMbl (NMIPYKUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

Habmonenue 3aTyxaroniux KoiaeOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHHM.

Hab6nronenue pesonanca.

CB0OOOHBIC AEKTPOMATHUTHBIE KOJICOAHNUS.

OcuumiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAMPSYKEHUS OT BPEMEHHU) ISl
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mnociaeaoBaTeIbHOM COEAMHEHUU PE3UCTOpPA, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb TMHUY 3JIEKTPOIEpEIAUN.

Oxcnepumenm, 1abopamopHvie pabomoi:

UccnenoBanne 3aBUCHUMOCTH TIEPHOJIa MAJIBIX KOJICOAHUM Tpy3a HA HUTH OT
JUTMHBI HUTU U Macchl Ipy3a.

HccnenoBanue NEPEMEHHOIO TOKA B IEOM U3 IOCJEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmpOMaHUNHbLE G0JIHbI.

MexaHnueckue BOJHBI, yclnoBusa pacrnpocTpaHeHusa. Ilepuon. CkopocTb
pacnpocTpaHeHuss M JJuHa BoJHbL. [lomepedHble W MPOAOIbHBIE BOJIHBI.
HNuTtepdepenius u nuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBHS M3JIyYEHUS 3JI€KTPOMArHUTHBIX BOJIH.
B3anmnas opuentanms BexktopoB E, B, v B anexrpomarautHOi BosHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEJIOMIICHUE, MOJIsSpU3aluus, AUPpaKuus,
uHTepdepenimsa. CKOpoCTh 3IEKTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTPOMATrHUTHBIX BOJH. [I[puMEHEHNE AIEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBsI3U U TeNeBUACHUS. Painonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY KaroILEl Cpeibl.

TexHuyeckre yCTpOMCTBa M MPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJIbTPA3BYKOBasi JUAarHOCTUKA B TEXHUKE W MEIAULMHE, panap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neds.

Jlemoncmpayuu:

OO6pazoBaHue u pacIpoCTPAHEHUE MONIEPEUHBIX U MPOJAOTBHBIX BOJIH.

Konebmromieecs Teo Kak HICTOYHUK 3BYKa.

Habmonenue otpaskeHus U IpeJoMIICHUS MEXaHUYECKIX BOJIH.

Hab6nronenue natepdepennmn u qudpakiin MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnroneHnue cBsA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJON U
4acTOTON KoseOaHuil.

HccnenoBanne  CBOMCTB ~ DJJEKTPOMATHUTHBIX ~ BOJH:  OTPaKEHHE,
npesioMJIeHuE, Noasipu3anus, qudpakius, uHTepdepeHus.
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Tema 3. Onmuka.

I'eomerpuueckas ontuka. IIpssMonuHEWHOE pacnpoOCTpaHEHHE CBETA B
oxgHopoaHou cpexe. JIyu cBera. ToueuHbId HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3akOHbI OTpaxkeHus cBeta. [locTpoenue n3zo0pakeHuit B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBeTa. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOJIIOTHBIN MOKA3aTENb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId yroy MOJHOIO
BHYTPEHHETO OTPaKEHUS.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cseta. LBer.

ColOuparome ¥ pacceuBaroniue JuH3bL. ToHKas JmH3a. DOKyCHOE
paccTosiHUE W ONTUYecKas cuila TOHKOW JuH3bl. [locTpoenue uzoOpaxeHuil B
COOMpAIOIIMX M PacCeMBAIOIIMX JuH3aX. DOopMysia TOHKOW JIMH3BL. Y BEJIMYCHHUE,
JlaBaeMOE€ JIMH30H.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. UuTepdepeninus cera. KorepeHTHbIE HWCTOYHUKHU.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HUHTEpGhEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB.

Hudpakuus cBera. [Judpakuuvionnas pemérka. YcioBue HaOIIOACHUS
[VIABHBIX ~MAaKCMMyMOB IIpU NaJ€HUM MOHOXPOMAaTHMYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEMIETKY.

[Tonspusanus ceera.

TexHu4eckre YCTpPOWCTBA M TMPAKTUYECKOE IPUMEHCHUE: OYKH, JIyIa,
dboToanmnapar, MNPOEKIIMOHHBIM amnmapar, MHUKPOCKOI, TEeJIeCKOM, BOJOKOHHAas
ONTHKA, TU(PpAKIIUOHHAS PEMIETKA, TTOJISIPOU/I.

Jlemoncmpayuu:

[IpsAMoONMMHENHOE pACIIPOCTPAHEHHUE, OTPAKEHUE W IIPEJIOMIICHHE CBETA.
OnTuyeckue MpuOOPHI.

[TosiHOE BHYTpeHHEE oTpaxkeHue. Monenb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mopenu MUKpOocKomna, TEJIECKOIa.

Habmonenue nnrepdepeHnyu ceera.

Habmronenue nudpakiuu cBera.

Hab6nronenue aucnepcun cBera.

[TosryueHue criekTpa ¢ MOMOIIBIO MPU3MBI.

[Tonyuenue cnekTpa ¢ MOMOIILI0 TU(PAKITMOHHON PEIIETKH.

Habmoenue nonsipusaiu CBeTa.

Oxcnepumenm, 1abopamopHvie pabomol:

N3mepenne nokasaress npeioMIIeHNs CTEKIIA.

HccnenoBanue cBOWCTB N300paXeHU B TMH3AX.

Hab6nronenue aucnepcun cBera.

Paznen 6. OCHOBBI cCIeUAJIbHON TEOPHUH OTHOCUTEIHLHOCTH.

['pannuibl NPUMEHUMOCTH  KjlacCMueckor  MexaHuku.  [locrtymartsl
CIEHHAIBHOW TEOPUU OTHOCUTEIBHOCTU: HHBAPUAHTHOCTD MOJYJISI CKOPOCTH CBETA
B BaKyyMe, IIPUHLNI OTHOCUTEIIBHOCTH DUHIITEHHA.
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OTHOCHUTENIBHOCTD OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAICHUE
JUTUHBI.

DHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.

CBs13b MaccChl € 3HEPTUEN U UMITYJIBCOM PENSTUBUCTCKONW YaCTULBI. DHEPTHUS
IIOKOS.

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Dnemenmuvt K6AHMOBOU ONMUKU.

®otonbl. @opmya [1naHka cBsi3u F3HEPTrUU POTOHA C €70 YACTOTON. DHEPTHUS
U UMITyJIbC (POTOHA.

OtkpsiTue u uccieaoanue Gororddexra. OnwiTel A.I'. CToNeTOBA. 3aKOHBI
dbororddexra. YpaBuenue OuiHmTeitHa mis dortodddexra. «KpacHas rpanuiiay
dbororddexra.

JlaBnenne cBera. OnpiThl I1.H. JleOGenena.

XUMHUYECKOE JICUCTBUE CBETA.

Texnuueckue yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboTonaTUMK, COTHEUHAs: OaTapesi, CBETOIUOI.

Jlemoncmpayuu:

®oT03(¢(HEeKT HA YCTAaHOBKE C IIMHKOBOM IIACTHHOM.

HccnenoBanue 3akoHOB BHeIIHETO GoTorddexTa.

CBeToauosn.

Connednas Oarapest.

Tema 2. Cmpoenue amoma.

Mopnens atroma Tomcona. OmnbiTel Pesepdopna mo paccessHHIO 0-9acTHII.
[Inanerapnas mozgens aroma. Iloctynatel bopa. M3nmydeHne u moroieHue
(GOTOHOB TpU TEpexoje aToMa C OAHOTO YpPOBHSA JHEPruu Ha JApyrou. Bumabl
criekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IaA.

BonnHoBbie cBoiicTBa yactuil. Bosinbl 1e bpoiina. KopnyckyisipHO-BOITHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3Ty4YCHHE.

TexHuyeckue ycTpoHCTBa M MNPAKTUYECKOE NPUMEHEHHE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu:

Mopnuens onbita Pesepdopna.

Omnpenenenre JUIMHBI BOJIHBI Ja3epa.

Habmoenne nuHedvaTbIx CIeKTPOB U3ITy4YECHUS.

Jlazep.

DKcnepumenm, 1a60pamopHvle pabomai:

Habmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe aopo/
DKCIEPUMEHTHBI, JI0KA3bIBAIOIINE CIIOXKHOCTh CTpoeHus sapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdop/a 1o onpeeneHnio coctaBa paJuoakTUBHOTO
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uznyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usiaydyeHus.  BuusHue
PaINOaKTUBHOCTHY HA KUBBIE OPTAHU3MBI.

OTtkpsiTHe TIpoTOHA W HelTpoHa. Hyknonnas mozpens sigpa ['eitzenbepra—
WBanenko. 3apsa sapa. MaccoBoe yucio sapa. M30Tormsl.

Anbda-pacniaf. OIEKTPOHHBIM U TO3UTPOHHBIM Oeta-pacman. ['amma-
U3ITy4eHHe. 3aKOH PaJIMOAKTUBHOIO pacraja.

DOHeprus cBA3M HYKJIOHOB B sifjpe. Snepublie cuiibl. JlegekT Macchl siapa.

SAnepHble peakuuu. Jlenenue u CUHTE3 sep.

Anepnwiii peaktop. TepmosimepHblii cuHTe3. [IpoOiemMbl M MEPCHEKTUBBHI
AJIEPHOM DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

Mertonbl HaOJIIOAEHUS U PETUCTPALIMU 3JIEMEHTAPHbBIX YACTHLI.

@yHIaMEHTAJIbHbIE B3auMOAEUCTBUS. EAMHCTBO (U3MUECKON KapTUHBI
MUpa.

TexHuyeckue yCTpouCTBa U MPAKTUYECKOE IIPUMEHEHHUE: T03UMETP, KaMepa
Buinbcona, siaepHbIii peakTop, aToMHas 6omoa.

Jlemoncmpayuu”

CU€TurK MOHU3HPYIOIINX YACTHUL.

Dxcnepumenm, 1abopamopHvle pabomul”

UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (hoTorpadusim).

Pa3zpnes 8. DiieMeHTHI aCTPOHOMUM U ACTPOGU3UKH.

Otansl pa3BUTHSA ACTPOHOMMH. [IpUKIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMH.

Bupa 3Bé3nnoro neba. Co3Be3nus, spKkue 3BE3JbI, IJIAHETHI, UX BUIUMOE
JBUKEHUE.

Conneynas cucrema.

Connne. CosHeynass akTUBHOCTh. McTouHumk sHeprum CosHIA U 3BE3A.
3BE311bI, X OCHOBHBIE XapaKTEPHUCTHKHU. [[narpamma «CHEKTpanbHBIA KJACC —
CBETUMOCTBY». 3BE31bl TIJIaBHOM IIOCIIEIOBATEIBbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBbY» I 3BE3J TJIABHOM IIOCJIENOBATEIBbHOCTH. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIC MPEACTABICHUS O MPOUCXOXKACHUU U 3Boronuu ConHua u
3BE3]. DTaNbI JKU3HU 3BE3.

Mnineunslii [Iyte — Hama ['anaktuka. Ilonoxxenne u aBmxenue CoiHUA B
I'anaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHbBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa60ma. Paz0eranue rajakTuk.
Teopus bonpmoro B3psiBa. PETMKTOBOE M31ydEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraraimakTuka.

Hepeménnsie npo6iemMbl aCTPOHOMUH.

VYyennueckne HabIOECHUS

HabimroieHust HeBOOPYKEHHBIM IJ1a30M C HMCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
INPWIOKEHUHN JJI ONPEIEIICHUS MOJIOKEHNSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3aus1 CEeBEpHOro MOJyIIapys U IPKUE 3BE3BI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.
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O0o01maonee NOBTOPEHUE.

Ponr ¢u3ukun u acTpoHOMHMM B OSKOHOMHUYECKOH, TEXHOJIOTUYECKOMH,
COLIMAJIbHON M 3THUECKOM cpepax AesiTeIbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKH U
aACTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTHHE MHUpPA, pOJIb (PU3NUECKON TEOpUH B
(dbopMUpOBaHUY MIPEACTABICHUN O GUBNYECKON KapTHHE MHUPA, MECTO (PU3UUECKON
KapTUHBL MHUpa B OO0mIEM psAAy COBPEMEHHBIX  €CTECTBEHHO-HAyYHBIX
MPEICTaBJICHUH O TIPUPOJIE.

3. YcioBus peaju3anuy NporpaMMbl y4e0HOI0 nmpeamMera

Tpeoosanusn K MUHUMATLHOMY MamepuaibHO-MeXHUUecCKoMy
obecneuenuio.

Peanuzamnus ydeOHoro mpeamera «®dusukay TpeOyeT HamMuus y4eOHOTO
kKaOuHeTa (QU3UKU.

Obopyoosanue yuebno2o kabunema:
— CTOJI ¥ CTYJI JUIS IPEIo1aBaTeis;
— CTOJIBI M CTYJIbS JUISI OOYYarOIINXCS;
— yYCHHYECKas JIO0CKa,
— pa3gaToO4YHbIM MaTepual.

TexHuueckue cpeocmaa 0OyueHUs:
—  MYJbTUMEIUWHBIA POEKTOP;
— TEepPCOHAJIBHBIN KOMMBIOTEP (HOYTOYK).

Hnghopmayuonnoe ovecneuenue 0oyuenus.

Ilepeyenb y4eOHbIX H3naHuii, HTepHeT-pecypcoB, IONMOJHHUTEIbLHON
JIUTEPaTyphbI

OcCHOBHbIE HCTOYHUKH:
s npenodasameneti u 00yyaOWuUxca:

1. Mskumes I".5. @uszuka. 10 knacc. ba3oblit u yriayO0n€HHbIN ypoBHH: YUeOHUK
/ I'.51. Mskumes, b.b. byxosues, H.A. [Tapdentresoif; moa. pen. H.H. Corckuit
— Mockasa: [Ipocsemenue, 2024. — 433 c.

2. Mskumes I'.5. ®usnka. 11 kiacc. ba3oBelit 1 yriny0a€HHBIN YpOBHU: Y YEOHUK
/ I".5l. Msakumes, b.b. byxosues, H.A. IlapdentbeBoit; moa. pea. B.M. Yapyrun
— Mockaa: [Ipocsenienune, 2024, — 441 c.
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JlonoJIHUTeIbHbIE HCTOYHUKU:
s npenodasamenet:

1. KoueeB A.A. ®usuka. MonekysipHas Gpu3uka, TepMOJUHAMUKA, YIEKTPUIECTBO
u MarietusM: yueoHoe nocobue i CI1O / A.A. Kouees. — CaparoB, Mockaa:
[IpodobpazoBanue, At [Iu Ap Menua, 2020. — 135 c.

2. Jleryra C.H. ®usuka. MonekymnspHas ¢usuka: yueoHoe nocodue st CIIO /
C.H. Jleryta, A.A. Yakak. — Capatos: [IpodobpazoBanue, 2020. — 231 c.

3. Jleryra C.H. ®uzuka. DnextpocraTtuka: yueoHoe nocooue mis CIIO / C.H.
JleryTa, A.A. Yakak. — Caparog: [IpodobdpazoBanue, 2020. — 177 c.

4. MazypoBa B.A. ®dusuka: yuebHoe mocodbue / B.A. MasypoBa. — Mockaa:
KnoPyc, 2022. - 1044 c.

5. Mokposa U.N. ®uzuka. JlabopaTtopusiii mpakTukyMm: yuebHoe mocodue / N.N.
Mokposa. — Mocksa: KnoPyc, 2024. — 176 c.

6. [TapmakoB A.H. ®usuka B 3amagax. Makpocuctemsl: yueOHOE mocoOue st
CIIO / A.H. ITapmakoB. — Caparos: [IpodobpazoBanue, Ait [lu Ap Mexaua,
2020.-183 c.

7. IMapmakoB A.H. ®u3uka B 3amayax. Mexanuka: yueObnoe nocooue mns CIIO /
A.H. IlapmakoB. — Caparos: [IpodobpazoBanue, Aii [Tu Ap Meaua, 2020. — 198
C.

8. INlapmakoB A.H. ®u3uka B 3agayax. Ontuka: yueonoe nocooue nias CI10 / A H.
[TapmakoB. — Caparos: [IpogoOpazosanue, Aii [Ilu Ap Meaua, 2020. — 146 c.

9. TlapmakoB A.H. ®u3uka B 3aa4ax. IJIEKTpOMarHeTu3M: yueoOHoe nocooue s
CIIO / A.H. IlapmakoB. — Caparos: [Ipododpa3zoBanue, Aii [Ilu Ap Meaua,
2020.—-199 c.

10.Tpodpumona T.U. OcHoBsI puzuku. dneKkTpoauHaMuka: yueoHoe nocooue / T.U.
Tpodumona. — Mocksa: KnoPyc, 2023. — 270 c.

11.Tpopumoa T.U. OcHoBbl ¢(usuku. Mexanuka: ydedbHoe mocooue / T.H.
Tpodumona. — Mockpa: KnoPyc, 2021. — 220 c.

12.Yakak A.A. ®usuka. JluHaMrKa MEXaHUYECKOTO JBHKEHUs: yueOHOe mocodure
st CITO / A.A. Yakak. — Caparos: [IpodobpaszoBanue, 2020. — 113 c.

13.Yakak A.A. ®usuka. Ou3ndYecKre OCHOBBI MEXaHUKHU: y4eOHOE Mmocooue s
CIIO / A.A. Yakak. — Capatos: [Ipodo6pazosanue, 2020. — 180 c.

14.Yakak A.A. ®uznka. DNEKTPUUECTBO U MarHeTu3M: yueoHoe nocoodue jist CI10
/ A.A. Yakaxk. — Caparos: [IpodobpazoBanue, 2020. — 237 c.

s obyuarowuxcs:

1. boukapeB A.U. ®uzuka: yueOnuk / A.W. boukapeB. — Mocksa: Pycaituc, 2024.
— 549 c.

2. Jloreunenko O.B. ®usuka: yueOnuk / O.B. JlorBunenko. — Mocka: KaoPyc,
2025.—-437 c.

3. JlorBunenko O.B. ®usuka. [Ipaktukym: yuedHoe nocooue / O.B. JIorBuHeHko.
— Mocksa: KnoPyc, 2025. — 358 c.
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. Tpodumona T.U. ®uzuka ot A 1o i: cnpaBounoe uznanue / T.U. Tpodumora.
— Mocksa: KnoPyc, 2025. - 301 c.

. Tpodpumona T.. ®usuka. B tabnumax u hopmynax: yuedHoe mocodbue / T.U.
Tpodumona. — Mocksa: KnoPyc, 2025. — 447 c.

. ®usuka. bazoBbiit ypoBenb: YueOnoe mnocobue / H.C. Ilypeimesa, H.E.
Baxeesckas, [.A. Ucaes, B.M. Uapyrun. — Mocksa: IIpocsemenune, 2025. — 240
c.

. Hakak A.A. ®uzuka: yueonoe nocodue ais CIIO / A.A. Yakak, C.H. Jleryra. —
Caparos: I[IpodobpazoBanue, 2020. — 541 c.
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4. TemaTn4eckoe NJIAHUPOBAHHUE

Ne Pa3nen, Tema, TeMaTHKa 3aHATHI Oo61ee B Tom uncie =
KO0./1-BO = = >
: : | E | :
= )
4acoB 5 | 2 g 2 & S
HA TeEMY E| & 2 S e
= ) [=F = =
as) jest = = ™
< [a~] e [0} o
3 o s o =
2| & - : |3
4]
2| = 81 8| | 38 | = 2
SE-Y 8| 8| = | B E o o)
gl e S| Bl o| 8 & > 5
o = (o = 0 %e) = < o
= Nl s | S | 8 b B = =
= E| 2| E|&| 2| & EE|E g
2| sl 9| 2| 2| E| 2| 8¢ s S
0] o < Q Q Qo < L O
E|l E| 5| ol 2] 2| 0| ~a& |FE =
Paznen 1. ®u3nka 1 METOJIbI HAYYHOTO MTO3HAHUSI. 1
Tema 1.1. ®usuka u METOABI HAYYHOTO NTO3HAHUS. 1
1 | Jlekuuss «®Puszumka — Hayka o mnpupone. HaydHble MeTOIbl MO3HAHUS 1 1
OKpYy’Karoliero mupa. Poiib skciepuMeHTa U TEOPUU B MPOIECCE MO3HAHUS
MPUPOJIEL. DKCIEpUMEHT B hu3uke. MonenupoBaHue PU3NUECKUX SBICHUHN U
npoueccos. Hayuynele runoressl. @u3nueckue 3aKOHbI U TEOPUU. 1 'paHuUIbI
NPUMEHUMOCTH (QU3ndeckuX 3akoHOB. [IlpuHiun coorBerctBus. Ponb u
MecTo pu3uku B (GOpMUPOBAHUHN COBPEMEHHOW HAay4YHOU KapTHHBI MHUpa, B
MPAKTUYECKOM IESITETbHOCTH JTIOJICH».
Pa3nen 2. Mexanuka. 12
Tema 2.1. Kunemartuxka. 4
2 | KomOunnpoBanubiii ypok «Mexanudeckoe aBuxeHHe. OTHOCHUTEITHLHOCTH 1 1

MexaHudeckoro aBuxeHus. Cucrema orcuéra. Tpaektopus. [lepemenienue,
CKOPOCTh (CpeiHsisl CKOpOCTb, MIHOBEHHas CKOPOCTb) M YCKOpEHHE
MaTepuaibHOW TOUKH, X IPOEKLIUU HA OCU CUCTEMBI KoopauHaT. Cllo)keHne
MEPEMEILICHUN U CIIOXKEHHE CKOpocTeil. PaBHOMEpHOE M paBHOYCKOPEHHOE
OpsIMOJIMHENHOE JABMKeHue. KpuBoinuHeiliHoe JBMXKeHHE. JIBUKEeHHE
MaTepUalIbHOM TOYKM IO OKPYKHOCTH C TOCTOSHHOM 10 MOZYJIO
CKOPOCTBIO».




[IpakTuueckoe 3ansaTHe «M3yueHrne HEPAaBHOMEPHOIO IBUKEHMS C LEJIBIO
OIIpeIeNIEHUs] MTHOBEHHOW CKOPOCTHY.

[IpakTrueckoe 3ansTue «M3ydeHue IBUKEHUs IIApPUKa B BA3KOU KU IKOCTID).

[TpakTnueckoe 3ansaTue «M3yueHue MABMWXKEHHSI Tesla, OpPOIIEHHOTO
TOPU30HTAIILHOY.

Tema 2.2. Jlunamuka.

Jlekuus «IIpunmun otHocutenvbHocTH ['amunes. IlepBoiii 3akoH HbroToHA.
WNuepunansubie cuctembl orcuéra. Macca Ttena. Cuna. [lpunmun
cynepno3uiuu cuil. Bropoit 3akoH HbrooToHa a1 MatepuanbHOM TOYKH.
Tperuii 3akoH HploTOHA 1711 MaTepUaIbHBIX TOYEK. 3aKOH BCEMHUPHOIO
taroteHusi. Cuna TsixecTu. [lepBasi KOCMUYECKasi CKOPOCThY.

KombunupoBanuslii ypok «Cuna ynpyroctu. 3akon ['yka. Bec Tena. Tpenue.
Buapl Tpenus (mokosi, ckoyibkenusi, kadeHust). Cumna tpenus. Cyxoe TpeHHe.
Cuna TpeHUs CKOJNBXKEHHUS U cwiia TpeHus nokos. Kosaddumment tpenus.
Cwia conpoTHBIEHMS NpPU JBWKEHUM Tela B JKUJIKOCTH WIH Tase.
[MoctynarenbHOe W BpamiateabHOE IBMKEHUE aOCONIOTHO TBEPAOrO Tena.
MoOMEHT cuibl OTHOCHUTEIBHO oOcu BpamieHus. [lnedo cuibl. YcmoBus
paBHOBeCHsI TBEPAOIO Telld. TEXHUYECKHE YCTPOWCTBA U IMPAKTUYECKOE
IPUMEHEHHUE: MOAIINITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOBY.

[Ipaktuueckoe 3ansaTHe «lccnenoBaHue 3aBUCHMOCTH CHJI  YIPYTOCTH,
BO3HUKAIOIIKX B MPYKUHE U PE3MHOBOM 00pa3Iie, OT Ux aedopManumny.

IIpaktueckoe 3ansatue «lccnenoBanue yclaOBUM pPaBHOBECUS TBEPAOIO
T€Na, UMEIOLIETO OCh BPAILICHUS».

Tema 2.3. 3aKOHBI COXpaHEHUS] B MEXAHUKE.

10

Jlexmms «IMmynsec MaTepUalbHOW TOYKH (TeJa), CHCTEMbl MaTEepPHAIBHBIX
Touek. MIyabC CUbl U M3MEHEHUE MMIYJIbCa Tela. 3aKOH COXPaHEHHS
uMItyibca. PeakTtuBHOe 1nBkeHHe. Pabora cuiabl. MOITHOCTH  CHIIBIL.
Kunernueckass sHeprusi marepuanbHOil Touku. Teopema 00 u3MeHEHHU
KUHETU4YeCKOM sHeprun. [loTeHnmansuas sueprus. [loTeHunanbHas sHeprus
yrnpyro n1edhopMUpPOBaHHON Py )UHBL [loTeHIIManbHAs SHEPTHUS Tena BOJIU3H
MTOBEPXHOCTU 3EMJIIN.

11

KombOunupoBanusiii ypok «lloTeHunanbHble M HEMOTEHIMAIbHBIC CHIIBL
CBs3p  paOOThl HEMOTEHLUMAIBHBIX CHJI C H3MEHEHHEM MEXaHHYECKOH
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HHEPrUH CUCTEMBI TEJl. 3aKOH COXPAHEHUsI MEXAaHUYECKOU PHEPTUU. YTIpyTrHe
U HEYNpyrue CTOJKHOBEHUS. TEXHMYECKHE YCTPOWCTBA M IMPAKTUYECKOE
IIPUMEHEHHUE: BOJOMET, KONEP, NPYKUHHBIN UCTOJIET, ABUKCHUE PAKETY.

12

[TpakTueckoe 3anstue «M3ydeHune aOCOMIOTHO HEYHpPYroro ynapa c
MOMOIIIBIO ABYX OJJMHAKOBBIX HUTSIHBIX MASTHUKOBY.

13

[TpakTuyeckoe 3anstue «lccnenoBanue cBs3u pabOThI CUIIBI C U3MEHEHUEM
MEXaHUUYECKOM SHEPIUHU Tella Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIYTay.

Pa3nen 3. Monekynsipaas Gu3nka U TEPMOJIAHAMHUKA.

Tema 3.1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.

14

KomOunupoBanubsiii  ypok  «OCHOBHBIE — TOJOXKEHHS  MOJEKYJSPHO-
KMHETUYECKOW TEOpUM MU UX ONBITHOE 00ocHOBaHHe. bpoyHOBckoe
newkenue. Juddysus. Xapakrep IBUKECHHS W B3aUMOJEHCTBHS YacTHIL
BeniecTsa. Mozenu CTpOEHHsA Tra3oB, JKUIKOCTEM W TBEPABIX Tl U
00BsICHEHUE CBOICTB BELIECTBA HA OCHOBE 3TUX Mojeneil. Macca u pazMepbl
Mosekys. KommuectBo BemiectBa. IlocTtosinHass Asoranpo. TermmoBoe
paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscus».

15

KomMmOuHupoBanHsbIil ypok «Moaens naeanbHOro raza. OCHOBHOE YpaBHEHHE
MOJICKYJISIPHO-KUHETHYECKON TEOpUU UACaTbHOrOo Trasza. AOCONoTHas
TeMIeparypa Kak Mepa CpeAHeW KHHETHYECKOW DSHEPruH TEerIOBOrO
nBrkeHus yactul rasa. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
Vpasuenue MengeneeBa-Knanelipona. 3akon [lansToHa. M3omporieccsl B
UCalbHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BelecTBa. | 'padudueckoe
MpeJICTaBICHUE U30MPOLIECCOB: N30TEPMa, N30X0pa, N300apa. TexHuueckue
YCTPOICTBA U MMPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD, OapoMeTpy.

16

[IpakTnueckoe 3anaTue «OnpeaeneHne Macchl BO3yXa B KJIACCHOM KOMHATE
HAa OCHOBE U3MEPEeHHI 00bEMa KOMHATHI, JaBIICHUS U TEMIIEPATyphl BO3IyXa
B HEWY.

17

HpaKTquCKOG 3aHATUC ((I/ICC.HGI[OBaHI/Ie 3aBUCUMOCTH MCKAY IapaMCTpaMu
COCTOSAHUA pa3pCKCHHOI'O ra3ay.

Tema 3.2. OCHOBBI TEPMOJIMHAMUKH.

18

KoMmOuHupoBanHbiii ypok «TepMoanHamuueckass cucteMa. BHYyTpeHHsS
PHEPIuss TEPMOJUHAMHYECKOH CHCTEMBl W CHOCOOBI €€ M3MEHEHHS.
KonuuecTBo TemnoTel M pabora. BHyTpeHHssSi 5Heprusi OJHOATOMHOIO
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UeaTbHOTO Ta3za. Bupl Temsonepenadu: TEMIONPOBOIHOCTh, KOHBEKIIHS,
U3JTydeHHe. Y AenbHas TeIIOEMKOCTh BellecTBa. KonndecTBo TEmoTsl mpu
teruonepenave. Ilonsitue 00 aauabatHom mpouecce. IlepBbiii 3akoH
TepMoAMHAMHKH. [IpuMeHeHMe mepBOro 3akOHa TEPMOAMHAMHMKH K
u3onpoueccaMm. I'paduueckast unTeprperarysi paboThl razay.

19

KomMmOuHupoBanHsbIil ypok «BTopoii 3akon Tepmoaunamuku. HeoopatumocTs
MPOLECCOB B npupoje. TennoBbie MaluuHbL. [[pUHIMIBI 1EMCTBUS TETIOBBIX
MamuH. [IpeoOpa3zoBanusi 3HEpPruu B TEIUIOBBIX MamuHaX. Koaddumment
MOJIe3HOTO JeiicTBUA TeruioBor MammHbl. Lukn Kapao u ero koadgdumnment
MOJIE3HOTO  JACWCTBUSA. KOJOTHYECKHE MPOOJeMbl TEIIOIHEPTeTUKH.
TexHuyeckue yCTpoiiCTBAa M MNPAKTUYECKOE IPUMEHEHUE: JIBUraTellb
BHYTPEHHEI0 CropaHus, ObITOBON XOJIOJMIbHUK, KOHIUIIMOHEDY.

20

[IpakTrueckoe 3anstue «3MepeHne yaeabHON TEMI0EMKOCTH.

Tema 3.3. ArperatHbie cOCTOAHMS BellecTBa. Pa30BbIe NEPEXOIbI.

21

Jlexust «IlapooOpazoBanue u KoHAeHcauus. lcnapeHue W KUIICHHE.
AOcCoNIOTHAsT U OTHOCHTENIbHAS BIAKHOCTh BO3AyXa. HackImeHHBINH map.
VY aenbHas TemaoTa mapoodpazoBaHus. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHHS
OT JTaBIICHU.

22

KomOunupoBannsiii ypok «TBEpmoe Teno. Kpucrammuueckue u aMmopgHbIe
Tena. AHM30TponMs CBOMCTB  KpuctayioB. JKuakue  KpHCTalIbL.
CoBpemeHHble MaTepuanbl. [lnaBaeHue u Kpuctauzauus. Y AenbHas
teruiora 1aBneHus. CyOnumanus. YpaBHEHHE TeIJIoBOro OanaHca.
TexHuueckue yCTpoWcCTBA M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP H
IICUXPOMETP,  KAJIOPUMETP, TEXHOJOTUU TOIYYEHHS]  COBPEMEHHBIX
MaTepHaJIOB, B TOM YKCJIE HAHOMAaTE€PUAJIOB, U HAHOTEXHOJOTHI).

23

[IpakTrueckoe 3ansTue «M3MepeHre OTHOCUTENBHOM BIAXKHOCTU BO3LYXA.

Pa3znea 4. DnexkrpoauHamMuka.

15

Tema 4.1. DnexTpocraTuka.

24

Jlekuus  «OnekTpuzamuss Ten.  ONeKTpuyeckuil  3apsaa.  [[Ba  Buma
ANEKTPUUECKUX 3apsaaoB. [I[pOBOAHUKH, TUANEKTPUKUA U TMOIYIPOBOHUKH.
3aKOH COXpaHEHHUs SJIEKTPUYECKOro 3apsiga. BzammopeilcTBue 3apsioB.
3akoH Kynona. ToueuHbIl 3J€KTpUYECKUM 3apsl. DJIEKTPUYECKOE IOJIE.
Hanpsok€HHocTh  sekTpuyeckoro  moss.  [lpuHmun — cynmeprno3uuuu
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IEKTPUYECKUX MOJIeH. JINHUKM HANPssKEHHOCTU IEKTPUYECKOTO MOJIS.

25

KoMmOunupoBanubiii  ypok «PaGoTa cHJI 3JIEKTPOCTaTUYECKOTO  ITOJIS.
ITorenunan. PasHocts mnoreHuuanoB. IIpoBOgHUKM M IHUIIEKTPUKHA B
3JIEKTPOCTATHYECKOM noJIe. JlusnexTpudeckas MIPOHUIIAEMOCTb.
OnektpoéMkocTb. KoHneHcarop. DneKTpo€MKOCTh TIIOCKOTO KOHIEHCATOpa.
OHeprus 3apsHKEeHHOTO  KOHJZIEHcaTopa. TeXHUYEeCKHe YCTpOMCTBA U
IIPAKTHYECKOE IIPUMEHEHHUE: JIEKTPOCKOII, AIIEKTPOMETP,
ANEKTPOCTaTUYECKas 3allINTa, 3a3€MJICHUE 3JIEKTPOIIPHUOOPOB, KOHAEHCATOD,
KOIMPOBAJIbHBIN aNIapar, CTPYHUHBINA IPUHTEDY.

26

[TpakTuueckoe 3ausitue «M3mepenue 31eKTPOEMKOCTH KOHACHCATOPay.

Tema 4.2. IlocTosiHHBIN 3JIeKTpUUECKUil TOK. TOKM B pa3ianyHbIX Cpellax.

QN[

27

KoMOuHUpOBaHHBIN YPOK «DJIEKTPUUECKUA TOK. Y CIOBHS CYIIECTBOBAHUS
anekTpuueckoro Toka. Mcrounuku Ttoka. Cuna toka. IlocTOsSHHBIA TOK.
Hanpspkenume. 3akon  Oma il ydacTka  IEMU.  DJIEKTPUUYECKOE
COINPOTHBIIEHUE. Y I€JIbHOE CONPOTUBIIEHUE BeliecTBa. [locnenosarensHoe,
napajuieIlbHOE,  CMEIIaHHOE  COEAMHEHHE  NpOBOAHMKOB.  Pabora
IIEKTPUYECKOro TOKa. 3akoH Jlxoyns-JleHna. MoIHOCTh 3J€KTPUUECKOTr0
TOKQ.

28

KoMOuHUpOBaHHBIN  ypOK «OJIEKTPOABIKYIIAs CHUJIa W BHYTPECHHEE
CONPOTUBIICHUE HMCTOYHUKA TOKa. 3akoH Oma Jyisi MOJHOW (3aMKHYTOM)
aneKkTpudeckor 1enu. Koporkoe 3aMbikaHue. DIEKTPOHHAS MPOBOJUMOCTD
TBEPABIX  METAUIOB.  3aBUCUMOCTH  CONPOTHUBJICHHS  METAJIOB  OT
temnepaTtypbl. CBEpXIPOBOJUMOCTh. OJIEKTPUYECKHII TOK B BaKyyMe.
CpolicTBa ANEKTpOHHBIX Mmy4dKkoB. [lomympoBognuku. CoOcTBeHHas U
IIpUMECHasl IMPOBOJAMMOCTh MOJYNPOBOAHUKOB. CBOMCTBAa p—n-nepexona.
[ToynipOBOTHUKOBBIE TMPUOOPHI. DJIEKTPUUYECKUA TOK B pacTBOpax H
pacruiaBax 3JeKTPOJIMTOB. DIEKTPOIUTHYECKAs TUCCOLUALINS. DIIEKTPOIH3.
DNeKTpUYecKuid TOK B razax. CamMOCTOSTEIbHBIA M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1maszmay.

29

KomOunupoBanubsiii ypok «TexHHUECKHE YCTPOICTBa M MPaKTHUYECKOE
IIPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTaT, MCTOYHMKH TOKa,
3IIEKTPOHArpeBaTeNbHbIE MPUOOPHI, AJIEKTPOOCBETUTEIbHBIE MPHOOPHI,
TEPMOMETP  CONPOTHBIICHUS, BAaKYyMHBId  HOJA, TEPMHUCTOPBI H
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(bhOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN U0, TATbBAHIKAY.

30

[TpakTnueckoe 3ausTue «M3yueHne cMeuIaHHOTO COeIMHEHUS] PE3UCTOPOBY.

31

IIpaktrueckoe 3ansaTue «lM3MepeHue 3IEKTPOABHKYIICH CHIIBI MCTOYHUKA
TOKA M €r0 BHYTPEHHETO CONPOTHUBIICHUS.

32

HpaKTquCKOG 3aHATUC «Ha6moz[eHI/1e SJICKTPOJIN3a».

Tema 4.3. MarautHoe nosie. DJIeKTpOMarHuTHasE HHIYKIHUS.

[ N

33

KoMmOunupoBanubiii  ypok «lIloctosHHble MarHuThl. BzammopeiicTtBue
MOCTOSIHHBIX MarHuToB. MarHuTHOE moJie. BEKTOp MarHUTHOW HMHAYKLUH.
[IpuHIIMT Cyneprno3uIMi MarHUTHBIX Toyiei. JIMHUY MarHUTHOM UHAYKIUU.
Kaptuna nuHuil MarHUTHOW WHAYKIUU TMOJS TMOCTOSHHBIX MarHUTOB.
MaruutHoe TmMoJie MPOBOJHHMKA C TOKOM. KapTwHa JIMHUNA HMHAYKUIAHA
MarHUTHOTO TOJISI JJIMHHOTO MPSIMOr0 TPOBOAHUKA M 3aMKHYTOIO
KOJIBIIEBOT'O  MPOBOJIHMKA, KaTymkhu ¢ TokoM. OmnbeIT  Opcrena.
B3aumonelictBue mnpoBoIHUKOB ¢ TokoM. Cumina Ammnepa, €€ Moayib H
HaIpaBJICHUE.

34

KombOunupoBanusiii ypok «Cuna JlopeHna, e€ MOAynb M HarpaBlICHHE.
JIB>keHue 3apsoKeHHOW YacTHIBI B OJJHOPOJHOM MAarHUTHOM Tosie. PaGota
cunsl JlopeHua. SIBneHue 3ieKTpoMarHUTHOM MHIAyKIMH. [IoTOK BekTOopa
MarHUTHOM MHAYKUHMH. OJNEKTPOABIKYIIAA CWJIa HWHAYKIUUA. 3aKOH
JIEKTpOMAarHuTHOM uHAyKIuu Dapanes. BuxpeBoe 3IEKTPUYECKOE IIOJE.
ONIEKTPOABMKYIIAsA CHJIAa MHAYKIUM B  TPOBOJAHUKE, JIBHKYUIEMCSA
MOCTYMATEeIbHO B OJHOPOAHOM MarHuTHoM moJe. I[lpaBuno Jlenia.
NHayKTUBHOCTh. SIBIIEHME CAMOUMHAYKIWU. OJIEKTPOABMKYIIAs CHJIa
CaMOMHIYKIIUNY.

35

KoMOuHUpOBaHHBIN YPOK «DHEPrusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.
DNEKTpOMarHuTHOe ToJjie. TEeXHUYEeCKHe YCTpPOMCTBA W MPAKTHYECKOE
IPUMEHEHHUE: MTOCTOSHHBIE MAarHUThI, JJIEKTPOMATHUTHI, JIEKTPOJIBUTaTelNb,
YCKOPUTCIIN 3JICMCHTAPHBIX YACTUIL, MTHAYKIIMOHHAA TICUbY.

36

HpaKTI/ILIeCKOG 3aHATUC ((I/ISY‘IGHI/IG MAaramMTHOI'O IT0JIA KaTYIIKH C TOKOM)).

37

[IpakTrnueckoe 3ansatue «MccnenoBanue AENCTBUSA TOCTOSHHOIO MarHuTa Ha
PaMKy C TOKOM.

38

[IpakTtrnueckoe 3anstue «lccnenoBaHue SIBIEHUS DJIEKTPOMAarHUTHOU
WHIYKITUN.

34




Paszneua 5. Konebauus v BOJIHEL.

12

Tema 5.1. Mexannueckue 1 3JIEKTPOMarHUTHBIE KOJICOaHUsI.

39

Jlexus «KonebarenpHas cucrema. CBOOOIHbIE MEXaHUYECKHE KOJIEOAHMUS.
['apmonnueckne koneOanus. Ilepwon, wyacrora, ammutyaa u (dasa
konebanuit. [IpyXuHHBINA MasTHUK. MaTeMaTHYeCKHiI MasTHUK. Y paBHEHUE
rapMoHu4eckux kojebanuid. [IpeBpaiieHue sHEpruM MpU TapMOHUYECKUX
KOJIeOaHUIXY.

40

KomOunupoBanubiii  ypok  «KomebarenpHblii  KOHTYp. CBOOOIHBIC
DJIEKTPOMArHUTHBIC KOJICOAHWS B UACATLHOM KOJeOATEIhbHOM KOHTYDE.
AHaNorus MEeXJIy MEXaHUYECKUMH M 3JEKTPOMAarHUTHBIMH KOJICOAHUSIMH.
@®opmyna TomcoHa. 3akoH COXpaHEHMsI DJHEPIMM B  MJCAIbHOM
KosnebaTenbHOM KOHType. [IpencraBieHue o 3aTyxarouMx KojieOaHUsX.
BrinyxaeHHble MexaHWYeckne KkonieOaHus. Pe3oHaHc. BwIHYXIeHHBIC
JJIEKTPOMAarHUTHbIE KOJIeOaHUsy.

41

KomOunupoBanusiii  ypok  «llepemennbiii  Tok.  CuHYCOMTAIbHBIN
MEePEMEHHBI TOK. MOIIHOCTh TEPEMEHHOTO TOKAa. AMIUIMTYJHOE U
NEHCTBYIOIIEee 3HAYEHWE CHIIBI TOKA W HampspDkeHus. Tparcdopmarop.
[Ipon3BoacTBO, Tepenadya W TMOTPEOJICHHE DIEKTPUUYECKOW DSHEPruM.
OKOJIOTUYECKUE PUCKH IIpU IPOU3BOACTBE 3JeKTpodHepruu. KynbTypa
WCIIOJIb30BAaHUs D3JIEKTPOSHEPIMU B TOBCEAHEBHOM JKHU3HU. TexXHUUYECKHe
YCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: DJIEKTPUYECKHI 3BOHOK,
TeHEPATOp NEPEMEHHOIO TOKA, IMHUHU 3JIEKTPOIepeaaw.

42

[TpakTnueckoe 3ansaTue «lcciaenoBaHue 3aBUCHMOCTH IIEPHOJA MaJIbIX
KoJIeOAHUH TPy3a Ha HUTH OT JUIMHBI HUTH U MaCChI TPy3a».

43

[Tpaktuyeckoe 3anstue «lcciemoBaHue NMEPEMEHHOIO TOKAa B ILENU M3
NOCJIE0BATENbHO COEIMHEHHBIX KOHIEHCATOPa, KaTYLIKU U PE3UCTOPAY.

Tema 5.2. MexaHnyecKue 1 3J1€KTPOMArHUTHBIE BOJIHBI.

44

Jlexuus «MexaHudeckue BOJHBI, YCIOBHUsL pacrnpoctpaHenus. llepuogn.
CkopocTh pacnpocTpaHeHus W JUIMHA BOJHBL. [lomepeunsie U mpoaoabHBIE
BOJIHBL. IHTEepdepentus 1 audpakiius MexaHu4eckux BosiH. 3ByK. CKOpOCTh
3ByKa. ' poMKOCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa. DiIeKTpOMarHUTHBIC
BOJIHBI. YcnoBus HU3JTYy4CHHA  JSJICKTPOMArHuTHBIX  BOJIH. B3anmuasa
opueHTauusi BekTopoB E, B, v B anexkrpoMarHutHoil BosiHEe. CBOIMCTBa
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SJICKTPOMArduTHBIX  BOJIH: OTpaxCHUC, MpCIOMJICHHUC, noJjiapu3lanusd,
nudpakiys, THTEpPEpEeHITH.

45

KomOunmnpoBanHuseiii ypok «CKOpPOCTh 3JMEeKTpOMarHUTHBIX BOJNH. Illkama
3JIEKTPOMAarHUTHBIX BOJIH. [[puMeHEeHNE 21€KTPOMarHuTHBIX BOJIH B TEXHUKE
u  Obiry. [IpuHIMIBI pagMoOCBS3M W TENEBUACHHs. Pagmonokamms.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpyXarolleil cpeabl. TeXHHYecKue
YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIbTPAa3BYKOBasl JMArHOCTUKA B TEXHUKE M  MEAULUHE, pajap,
paaronpuéMHHEK, TeJIeBU30p, aHTeHHA, TenedoH, CBU-medny.

Tema 5.3. OnTuxka.

46

Jleknusa «I'eomerpuyeckas ontuka. IIpsMonuHENHHOE pacnpoCTpaHEHUE
cBeta B oAHOponHOM cpede. Jlyu cBera. ToueuHbIi HMCTOYHHUK CBETA.
OtpakeHue cBeTa. 3aKOHbI OTPAKEHUSI CBETAY.

47

KomOunupoBanusbiit ypok «IloctpoeHre n300paxeHui B TIIOCKOM 3€pKase.
[Ipenomnenne cBera. 3akoHBl TOpPEIOMJIEHUS cBeTa. AOCONIOTHBIN
nokasareyib npenomiieHus. [loaHoe BHyTpeHHee oTpakeHue. [IpenenbHblii
YTOJI [TOJIHOTO BHYTPEHHETO OTpaxkeHus. Jucnepcus cera. ClioKHBIM COCTaB
oenoro cBeta. [{Ber. Cobuparonue u paccerBaroIue JUH3bL. TOHKAS JIMH3A.
@DOKyCHOE pacCTOSTHUE M ONTHYeCKas cujaa TOHKOM suH3bL. [locTpoeHue
M300paXCHU B COOMPAIONINX M pacCeUBarONIUX JMH3aX. DopMysa TOHKOM
JIMH3EL. Y BelIMYeHHUE, JaBaeMOe JIUH30».

48

KomOunupoBanusiii ypok «llpegensl NpUMEHUMOCTH TE€OMETPUYECKON
ontuku. BomnoBas ontuka. WHTepdepenuus cera. KorepeHTHBIC
UCTOYHUKU. YCIOBHUA HaOJIOAEHUS MaKCHMyMOB ¥ MHHHMYMOB B
UHTEp(PEPEeHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX KOTE€PEHTHBIX
ucTouHUKOB. Jludpakums cBera. JudpakuwoHHas pemeérka. YCIOBHE
HaOJIOCHUST TIABHBIX MAaKCUMYMOB IPH MAaJCHUH MOHOXPOMATHYECKOTO
cBeta Ha audpakuuoHHyo pemérky llomspuszamus cBera. TexHuueckue
YCTPOHCTBA W TPAKTUUYECKOE NpPUMEHEHHE: OYKH, Jymna, (oToamnmapar,
IIPOEKIMOHHBIM ammapar, MHUKpPOCKOI, TEJIECKOI, BOJOKOHHAs OITHKA,
JU(PaKIMOHHAS PEHIETKA, TTOISIPOUI.

49

HpaKTI/I‘IeCKOG 3aHATUC «I/I3MepeHne IMOKa3aTCJid MPCJIOMIICHUSA CTCKIIA».

50

[TpakTnueckoe 3anstue «VcciemoBanue CBOMCTB H300paKEHUH B JTMH3AX).
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Pa3nes 6. OcHOBBI clielIMaIbHON TEOPUH OTHOCUTEIBHOCTH.

Tema 6.1. OCHOBBI ClIelIMATILHON TEOPUU OTHOCUTEIBLHOCTH.

NN

51

Jlexuus «I'paHuLbl TPUMEHUMOCTH KJIACCHYECKOW MeXaHMKHU. IlocTyiarsl
CIELMAIBHON TEOPUU OTHOCUTENBHOCTH: HHBAPUAHTHOCTH MOZYJISl CKOPOCTH
CBETa B BaKyyMe, IPUHLHUII OTHOCUTEIBbHOCTH DWHIITEHHAY.

52

KoMmOunupoBanubiii  ypok  «OTHOCHUTEIBHOCTH  OJHOBPEMEHHOCTH.
3aMe[UIeHUEe BPEMEHM M COKpallleHWE [UIMHBI. OHEpPIrus U HMITYJIbC
peNATUBUCTCKOM dYacThilpl. CBSI3b MacChl C DHEPrued M HMITYJIbCOM
PENSITUBUCTCKON YacTULIbl. DHEPIHsl TOKOS.

Pasnen 7. KBantoBas dusuka.

Tema 7.1. Di1eMeHTHI KBAHTOBOM ONTUKH.

N[ \@

53

Jlexuust «Poronsl. opmyna [Tnanka cBsi3u s3HEpruU (POTOHA C €r0 YaCTOTOM.
DHeprusi ¥ uMIyiabc GoroHa. OTKpeITHE W HccieaoBanue (horodddexrTa.
Omnpitel A.I'. CTonieroBay.

54

KomOuHupoBanHsbIil ypok «3akoHbl (hoTodddexra. YpaBHeHne DUHIITEHA
i poroaddexra. «Kpacnas rpanuna» dororddexra. JlaBnenue cpera.
Omerter [1.H. JleObemea. XuMuueckoe IelCTBHE CBeTa. 1EXHHUUYECKUE
YCTPOMCTBA W MPAKTUYECKOE NpUMEHEHUe: (POT0odIeMEHT, (OTOAATUHK,
coJiHe4Has OaTapesi, CBETOIUOIY.

Tema 7.2. Ctpoenue aToma.

55

Jlexmmst «Monens aroma Tomcona. OnbiTel Pesepdopaa mo paccesHuro o-
yactul. [Dmanerapnas mogens aroma. Ilocrynater bopa. Wsnydenue u
HOJIOIEHNE (POTOHOB MPU MEPEXOAE aTOMa C OJHOTO YPOBHS SHEPrMU Ha
apyroi. Buasl cnektpoB. ClieKTp YpOBHEHM SHEPIrUU aTOMa BOJIOPOAAY.

56

KomOunupoBanHsbIii ypok «BomHoBbIe cBOMicTBA YacTull. BonHs! ne bpoits.
KopnyckynsapHo-BonHoBol — ayanu3M. CIOHTaHHOE U BBIHY)KJIEHHOE
u3nydyeHue. TeXHHUYECKue YCTpOICTBA W MPAKTUYECKOE MPHUMEHEHHE:
CIEKTPaJIbHbIN aHaIM3 (CIEKTPOCKOMN), J1a3ep, KBAHTOBBIA KOMIIBIOTEPY.

57

[TpakTrueckoe 3anstue «HabmoieHne THHEHYaTOro CIIEKTPay.

—

Tema 7.3. ATomHOE s71poO.

58

Jlekuusi «OKCHEpPUMEHTHI, JTOKA3bIBAIOLIUE CIOKHOCTb CTPOEHUS sijipa.
OtkpeiTHe panuoakTuBHOCTH. OnbiTel Pesepdopna mo ompeneneHuto
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COCTaBa paJMOAKTHBHOTO u3imydeHus. CpoiicTBa anbga-, Oera-, ramma-
U3ydeHus. BimsiHue painoakTHBHOCTH HA )KUBBIE OPTaHU3MBD».

59

KomOunupoBanusiii ypok «OTKpbITHE NpOTOHA M HeWTpoHa. Hykionnas
mozenb siapa ['eitzenOepra-MBanenko. 3apsia siapa. MaccoBoe 4mcCIo siapa.
Wzotonel. Anbda-pacnaa. DIEKTPOHHBIM M TMO3UTPOHHBIM OeTa-pacmaj.
'amMa-u3nydenue. 3akOH pPaJAMOAKTUBHOTO pachaaa. JHEpPrus CBS3U
HYKJIOHOB B spe. Snepubie cuibl. Jledhekt Maccsl sapa. SnepHblie peakiuuu.
JleneHnue u cuHTE3 SAEPY.

60

KomOunupoBanusiii ypok «SnepHsiit peaktop. TepmosiaepHbIil CHHTE3.
[TpoGaemMbl ¥ IEPCTIEKTUBBI SAEPHOU YHEPTETUKU. DKOJIOTHUECKHE ACTICKTHI
SIIEPHOM BHEPreTUKH. OJEeMEHTapHble 4acTULbl. OTKpPHITHE MO3UTPOHA.
Metonsl  HaOMONEHUST M PETHCTpallMM  3JIEMEHTapHBIX  YaCTHII.
OyHIaMEHTAbHBIE B3aUMOJICHCTBUS. EIWHCTBO (u3uMveckoll KapTHUHBI
Mupa. TexHU4YecKne yCTpOMCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: TO3UMETP,
Kamepa Buibcona, siiepHblil peakTop, aToMHasi 0omOay.

61

[Ipaktuueckoe 3anstue «lVcciemoBaHue TPEKOB dYacTHIl (IO TOTOBBIM
dororpadusam)».

Pasnen 8. DiieMeHTHI aCTPOHOMHH U aCTPODUZHKH.

Tema 8.1. D1eMeHTHI aCTPOHOMHH B aCTPODHU3ZHKH.

62

Jlexuus «OTtamnbl pa3BUTHS aCTpOHOMUU. [IpuKiiagHOe 1 MUPOBO33PEHYECKOE
3HaUYeHHE acTpoHoMuu. Bunm 3BEé3aHOrO0 Heba. Co3Be3aus, SpKHE 3BE3IBI,
IUTAHETHI, UX BUAUMOe nBrkeHne. Comaeunas cucrema. CosHie. CojlHeUHas
akTUBHOCTh. McTounuk sHeprun CoJiHIIa W 3BE37. 3BE3/bI, UX OCHOBHBIC
XapakTepUCTUKU. [lnarpaMMa «CreKTpajJbHbIN KJIACC — CBETUMOCTD.

63

KoMmOuHuMpOBaHHBINT  ypoK  «3BE3MBI TJABHOW  IOCJIENOBATEIHLHOCTH.
3aBUCUMOCTh ~ «Macca —  CBETUMOCTbY»  JUISI  3BE3]  TJIaBHOMU
MIOCJIEIOBAaTENbHOCTH. BHyTpeHHee crpoeHue 3BE3N. COBpPEMEHHBIE
MPEACTABICHUS O MPOUCXOXKIACHUU U 3Botounu CoJiHLA U 3BE3/. DTambl
’)KU3HU 3BE311. Muieunslid [1yTe — Hamia [Manaktuka. [lonoxenne u nBuxeHUE
Connua B I'anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBasapbl. YépHble
JBIPBI B SIAPAX TATAKTHK.

64

KombOunupoBanusiii ypok «Bcenennas. Pacmmpenune Bcenennoil. 3akon
Xab6ma. Paszberanue ramaktuk. Teopusi Bonbimoro B3peiBa. PenmkroBoe
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u3nyueHue. MacmTabHas — CTpPyKTypa
Hepeménnsie mpo6sieMbl aCTPOHOMHUI.

Bcenennon.

MeraranakTuka.

Hroro:

64

13

24

27
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5. IIpogeccnonaibHasi COCTABJIAIONIANA 0011e00PA30BaTEJIBLHOI0 Y4eOHOI0 MpeaMeTa

«Du3uKa»
Ne HaunmeHoBaHue IIK Kon odpasoBarennnoro pesyasrata @I'OC COO 3aganue ¢ npogeccnoHAIBHOI
n/n pa3aesioB U TeM (®1rocC HANPaBJIEeHHOCTbIO
CII0)
Pa3znen 2. MexaHuka.

1. | Tema 2.1. Kunemaruka. | TIK 1.1-1.6 | — pacnosnaBars ¢usuueckue sBiaeHus (mpoueccsl) u | PaspaboTka — jmM3allHEpPCKUX — CXeM
OOBSCHITH HMX HA OCHOBE 3aKOHOB MEXaHUKH, | «PaBHOMEpHOE M PaBHOYCKOPEHHOE
MOJICKYJISIPHO-KHUHETUYECKOH ~ TEOPUH  CTPOCHHMs | IPSMOJIMHENHOE JIBYOKEHUEY,
BEILECTBA M JJIEKTPOAMHAMUKH, KBAHTOBOM (pusuku: | «KpuBomuHeiHoe JBHKCHHUCY,
PaBHOMEPHOE U PAaBHOYCKOPCHHOE TMPSIMOIHHEIHOE | «/IBIKEHUE MaTepUaAbHOM TOYKH 110
IBIYKEHHME, CBOOOIHOE MaJeHHWE TEJ, IBIMKEHHE I10 | OKPY)KHOCTH C  IIOCTOSHHOM  IIO
OKPY>KHOCTH, UHEPLIHSI, B3aUMOJEHCTBUE TEI. MOZYJIIO CKOPOCTBIO».

2. | Tema 2.2. JIlunamuxa. IIK 1.1-1.6 | — omnuceBaTh MEXaHMYECKOE JBIKEHHE, HCIONb3ys | PaspaboTka nm3aliHEpCKMX MAaKeTOB
(bU3UYECKUe  BEIUYWHBI: KOOpIMHATA, nyTh, | «Cuna Tsoxectn», «Cuita ynpyrocTmy.
nepeMeIeHne, CKOpoCTh, YCKOpPEHHe, Macca Tedna,

CWJIa, UMIYJIbC Tella, KUHETUYeCKas DSHEprusd,
NOTEHIMAJbHasl JHEeprus, MexaHuuyeckas paboTa,
MEXaHUYEeCKasi MOILHOCTD; MPHU OMHCAHUU MPABUIBHO
TPAaKTOBaTh (U3UYECKUHA CMBICT  HCIIOJIb3YEMBIX
BEJIMYMH, WX OOO3HAUYEHUS U EIUHUIIBI, HAXOAWTH
(dbopMysbl, CBA3BIBAIOLINE JaHHYIO (U3NYECKYIO
BEJIMYMHY C IPYTUMH BEJIMYMHAMH.
Pasznen 3.
Mounexkyasipaas pusuka
U TePMOJIMHAMMKA.
3. | Tema 3.1. Ocuosbl | IIK1.1-1.6 | — yuurbiBaTh TrpaHHUIBl HPUMEHCHHS HU3y4eHHbIX | PaspaboTka JM3aliHEPCKUX MAaKETOB
MOJEKYIIIPHO- busnyeckux ~ MOJENel:  MaTepualbHas ~ TOYKa, | MOJAEIEH CTPOECHHUS I'a30B, KUIAKOCTEH

KMHETUYECKON TEOpHH.

WHEpIHMATIbHAS CUCTEMA OTCUYETA, aOCOMIOTHO TBEPIOE
TEJO, WACAIbHBIA Ta3, MOJEIU CTPOCHHUSI Ta30B,
YKUJIKOCTEN U TBEPABIX TEN, TOUYEUHBIN JICKTPUUECKHI

1 TBEPJIBIX TET.
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3apsjl, Ty4 CBETa, siAepHAsi MOJIENb aTOMa, HYKJIOHHAs
MOJIeJIb aTOMHOTO fpa MpH pelIeHUU (UINYECKUX
3aj1a4.

Tema 3.3. Arperarnsie | IIK 1.1-1.6 | — omnuceiBaTh W3y4eHHBIE TEIUIOBBIE CBOMcTBa Ten W | PaspaboTka  nm3aiiHEpCKMX — CXeM
COCTOSTHUS BELIECTBA. TEIJIOBBIE  SBJEHMS,  WUCNOAL3ys  (usnueckue | «I[lapooOpazoBaHue U KOHIEHCALU,
®da30BbIE IEPEXOIBI. BEJIMYMHBL. JaBJCHUE Trasa, TemIeparypa, cpeanss | «Mcrmapenue u KuneHuey.

KMHETUYEeCKasi DSHEPIrus XaoTHYECKOro JBHIKCHUS

MOJIEKYJ, CpeIHEKBaJIpaTHYHAs CKOPOCTh MOJEKYI,

KOJMYECTBO TEIUIOThI, BHYTPEHHsISI dHEprusi, padboTa

raza, kKodQQUIMEHT TONE3HOTO NEHUCTBUS TEIUIOBOTO

JBUTATENS; MPU OMHMCAHUU TPABUIBHO TPAKTOBATh

(Gu3MYECKUN CMBICT HCIOJB3yeMbIX BEIUYHH, HX

0003HAUCHHUsI W E€IUHUIIBI, HAXOAUTh (POPMYIIHI,

CBSI3BIBAIONIME JAaHHYIO (U3MUYECKYIO BEIUYHHY C

JPYTUMHU BEJTUUYHHAM.
Paznen 4.
DJIeKTPOAMHAMMKA.
Tema 4.3. Maruutnoe | IIK 1.1-1.6 | — pacmosnaBats Qusndeckue siBneHust (mpouecchl) u | PaspaboTka u3aiiHEPCKUX MAKeTOB
mnose. OOBACHATL MX Ha OCHOBE 3aKOHOB MeXaHMKH, | «B3aumoneiicTBue HOCTOSIHHBIX
DneKTpOMarHuTHaS MOJIEKYJIIPHO-KMHETUYECKOW  TEOPHMH  CTPOCHHUS | MATHUTOB»,  «MaraurHoe — mosen,
HBIAYKINA. BEIECTBA M DJIEKTPOJAMHAMUKH, KBAHTOBOM (hu3uku: | «JIMHMM MarHUTHOM MHIYKLIHUY.

MAarHUTHOE  JIEWCTBUSI  TOKa,  B3aMMOJCHCTBHE

MarHuToB, 3JEKTPOMAarHuTHas HMHIYKIUS, IeHcTBHE

MarHUTHOTO TIOJISi HAa TMPOBOJHUK C TOKOM H

JBIOKYIIIHMICS 3apsii.
Paznen 5. Konebanus n
BOJIHBI.
Tema 5.1.| IIK1.1-1.6 | — pacno3HaBats (Qusndeckue sBueHus (mporeccel) u | PaspaboTka u3aliHEPCKUX MAaKeTOB
Mexannueckue OOBSICHAT, HMX HAa OCHOBE 3aKOHOB MexaHukw, | «CBoOOIHBIE MeXaHNYEeCKHE
SJICKTPOMAarHuTHBIC MOJIEKYJIIPHO-KHHETHIECKOH ~ TEOPUH  CTPOCHHs | KonebaHus», «l"apmMoHHnUecKue
KOJI€0aHusI. BELIECTBA U DJIEKTPOAMHAMUKH, KBAHTOBOW (M3MKHU: | KOJICOAHUS».

OJICKTPOMArHMTHBLIC KoJICOaHMS U BOJIHEI.
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Pazgean 8. DjaeMeHTHI

ACTPOHOMUM U

acTpo(pu3UKHu.

Tema 8.1. Onementsr | IIK 1.1-1.6 | — BbIMONHATE  3KCIEPUMEHTHI 1O  HccieqoBanuio | PaspaboTka IM3aliHEPCKMX MAaKeTOB:
ACTPOHOMHH u (bU3NIECKUX ABJICHUIN U MPOIECCOB C UCIOIB30BAHUEM | CO3BE3[Us, APKHE 3BE3MbI, IUIAHETHI,
acTpou3uKm. OpSIMBIX, W KOCBEHHBIX HM3MEPEHHUI, TpPU OSTOM | BHYTPEHHEE CTPOCHHE 3BE3I.

dbopmynupoBaTh  mpoOiemMy/3amadyy U THUIIOTE3Y
y4eOHOTrO SKCIEPUMEHTa, CcOOMpaTh YCTaHOBKY U3
MPEUIOKEHHOTO 000pYyIOBaHUS, MPOBOIUTH OIBIT U
(hOopMyIIHPOBATH BHIBOJIBI;

HCIOJIb30BATh TCOPCTHYCCKUC 3HAHUA I10 (bmm(e B
MTOBCETHCBHOM KU3HH TSt obecrieyeHust
Oe3omacHOCTH TMpu oOpamieHMH ¢ TOpudopaMu U
TEXHUYCCKUMH YCTPOWMCTBAMHU, IS COXPaHCHHS
3I0pPOBbSI U COOJIOACHUS HOPM 3KOJOTMYECKOTO
MOBEJICHUS B OKPY KAIOILIEH Cpee.
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