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1. OBLIAS XAPAKTEPUCTUKA ITPOTPAMMBI VUEBHOI'O TTPEJIMETA

1.1. MecTo yueOHOT0 NpeMeTa B CTPYKTYpPe OCHOBHOM nMpodeccuoHalbHOii 00pa3oBaTeibLHOI

nporpamMmmbl. yueOHbI npeamer OY [11 dusuka BXxoauT B 0011e00pa3oBaTeIbHbIN ITUKIL.

1.2. Heap u niiaHupyemblie pe3yJIbTaThl 0CBOEHUsI Y4eOHOI0 NpeaMeTa:

Pabouass mporpamma opueHTHPOBaHA HA TOCTHKEHHUE CIEAYIOIUX LIeTei:

dopmupoBaHue UHTEpEca U CTPEMIICHUST 00yUaIOIUXCsI K HAYYHOMY U3YYSHHIO
MIPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYaTbHBIX M TBOPUYECKHUX CIIOCOOHOCTEHH;

Pa3Butue

NpeJICTaBICHU O HAyyHOM METOJA€ IMO3HaHusi U  (HopMHUpOBaHHE

HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOITUM SIBJICHUSIM;

dopMHpoOBaHUE HAYYHOTO MHPOBO33PEHHs KaK pe3yiibTaTa MU3yYeHHsS OCHOB CTPOCHHS
MaTepud U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dopmupoBaHUEe YMEHHIH OOBSCHATH SIBJICHUS C MCIIOJIb30BaHHEM (DU3MYCCKUX 3HAHUH H
HAyYHBIX JIOKAa3aTCIIbCTB;

dopmupoBaHUE TPEACTABICHUNH O poiid (GU3MKU JUIS Pa3BUTHS JPYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

Ocoboe 3HaueHne y4eOHBIN MpeaIMeT UMeeT NMpHu (GOPMHUPOBAHUH, pa3BUTHH 00X kommeTeHuui (OK):
OK 01 — OK 06, Taxxe muuHocTHBIX pe3ynbraToB (JIP): JIP11.

OK 01. [loHMaTh CYIIHOCTH W COLMANBHYIO 3HAYMMOCTh Oynymieil mnpodeccun,
IPOSIBJISITH K HEM yCTOMYUBBINA UHTEpEC.

OK 02. Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBHOCTD, UCXOAS U3 LIEIH U CocO00B ee
JOCTHKEHUSI, OTPE/IETICHHBIX PYKOBOJIUTENIEM.

OK 03. AHanmu3upoBaTh PabOYyI0 CHUTYaIUIO, OCYIIECTBIISATh TEKYIIMH W HTOTOBBIN
KOHTPOJIb, OLEHKY UM KOPPEKIHI0 COOCTBEHHOW JEATENbHOCTH, HECTH
OTBETCTBEHHOCTH 32 PE3YJIbTaThl CBOEH pabOTHI.

OK 04. OcymecTBiATh MOUCK HHpOpMaLMU, HEoOXonuMon Uit 3PPEeKTUBHOTO
BBITTOJIHEHUS MPO(ECCHOHABHBIX 3a/1a4.

OK 05. Hcnonb3oBate  MHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE ~ TEXHOJIOTMH B
npoecCunoHabHOM e TENIbHOCTH.

OK 06. Paborats B komanzie, 3pPeKTUBHO 0OWIAThCA C KOJUIEraMH, PYKOBOJCTBOM,
KITUCHTaMHU.

Kog JIP DopMyIHMpPOBKa JINYHOCTHBIX PE3YJILTATOB
(Oeckpunmopbwt)
JIP11

[IposiBnsitomnid  yBaX€HHWE K OCTETHUECKHM IIEHHOCTSIM, OOJaIaroIuit
OCHOBAMHM 3CTETUYECKOU KYJIBTYPBHI.




OcBoenue coaepxkanuss yueOHoro mpeamera OV][.11 @Dusuka obecrneunBaeT AOCTHKECHUE
00yJaroIUMHUCS CIASAYIOIINX MeTanpeaMeTHbIX pe3yinbraTtoB (M.00) u npeamerHsix pesyibraTos (I1.00):
M.01-M.04, I1.01-11.07

Kon M, I1 DOopMyJIMPOBKA pe3yIbTaTOB

YMeHne CcaMOCTOSITENIbHO ONPEAeNsTh LEeNHU JEATENbHOCTH U COCTaBIATh
IUTaHBl JIEATEIbHOCTH; CAMOCTOSITEILHO OCYHIECTBIIATH, KOHTPOJIUPOBATH U
M.01 KOPPEKTHPOBATh JIEATEIILHOCTD; MCII0JIb30BaTh BCE BO3ZMOXKHBIE PECYPCHI 1S
JOCTHIXKCHUA ITIOCTAaBJICHHBIX ueneﬁ U pcajn3allii IIJIAHOB JACATCIbHOCTU,
BbIOMPATh YCHELIHbIE CTPATETHH B PA3JIMYHBIX CUTYALUAX

YMeHue mpoayKTMBHO oOIIaTbcsi W B3aUMOJEHCTBOBATH B Ipoliecce

M.02 COBMECTHOH JEATENbHOCTH, YYWUTBHIBATh TMO3UIHMU JAPYTUX YYaCTHUKOB
JeSITETbHOCTH, YPPEKTHBHO pa3peniaTb KOH(IUKTHI
M.03 Brnagenne HaBbIKaMM IO3HABATENbHOH, YyueOHO-MCCIEIOBATEIbCKONH U

IIPOEKTHOH J1eATeNbHOCTH, HaBbIKAMU pa3pelleHusl IpodiieM; ClIoCOOHOCTh U
TOTOBHOCTh K CaMOCTOSTEIIFHOMY ITOMCKY METOJOB PELICHUS MPAaKTHUYECKUX
3a]a4, MPUMEHEHUIO PA3JIMYHBIX METOJIOB IIO3HAHHS

M.04 ['0OTOBHOCT M CHOCOOHOCTH K CAaMOCTOSTENBHOH HMH(OpMaNMOHHO-
MO3HABATEIILHOM  JESTEIBHOCTH,  BJIAJICHHEC  HABBIKAMH  ITOJYYEHHS
HeoOxoauMol WH(OpPMaNMU W3 CIOBaped pasHBIX THUIIOB, YMEHHUE
OPUEHTHPOBATHCSI B PA3MUYHBIX HCTOYHMKAX HMH(OpMAIH, KPUTHUECKU
OLICHMBATh M MHTEPIIPETHPOBATh MH(POPMAIMIO, OTYIAEeMYI0 U3 Pa3IMYHBIX
HCTOYHHUKOB

I1.01
C(l)OpMPIpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ O pOJIn U MECTC (bHSPIKPI B COBpeMeHHOﬁ

HaY4YHOH KapTHHE MHpa; MOHHMaHHE (PU3MUECKON CYITHOCTH HaOII0/1aeMBbIX
BO Bcenennoii sBneHuil; nmoHuManue posn (GuU3MKK B (HOPMUPOBAHUU
Kpyrozopa M (QYHKUIMOHAIBHOM TPAaMOTHOCTH 4YeJIOBeKa JJIs pelleHUs
NPaKTUYECKUX 3a/1a4;

I1.02
BJIaJACHUC OCHOBOIIOJIararommumMmn (I)I/IBI/I‘ICCKI/IMI/I IIOHATHAMU,

3aKOHOMEPHOCTSIMH, 3aKOHAaMM M TEOPUSIMHU; YBEPEHHOE II0JIb30BAHHUE
($U3HUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

I1.03
BJIAAICHUC OCHOBHBIMHM MCTOJAMH HAYYHOI'O0 IMO3HAHHA, HCIIOJIB3YEMBIMH B

¢usuke: HaOIIOAEHHE, OMNHCAHME, HW3MEPEHHE, SKCIEPUMEHT, YMEHUs
o0OpabatbIBaTh pe3yJabTaThl U3MEPEHUN, OOHAPYKUBATh 3aBUCUMOCTb MEXKIY
(1)I/I3I/I‘IeCKI/IMI/I BEIN4YnHaMH, 00BIACHITH MOJIYYCHHBIC PE3YIbTAThl U JCJIATh
BBIBOJIbI,

I1.04
c(OpMUPOBAHHOCTh YMEHUS peliaTh PU3NUYECKHUE 3a/1a4U;

I1.05
CCbOpMI/IpOBaHHOCTI) YMCHHA IIPpUMCHATH IMMOJIYYCHHBIC 3HaHUA  JIA

00BSICHEHUS YCIOBHM MpoTeKaHUs (U3MUYECKUX SIBICHUHM B MpUpOJE U AN




MIPUHATUSA IPAKTUYECKUX PEIICHUI B IOBCEAHEBHOM KU3HU;

I1.06

c(OpMHUPOBAHHOCTh COOCTBEHHOI MO3UIMM MO OTHOIICHUI0 K (PU3NYECKOU
uH(OpPMaLINH, TT0JTy4aeMOH U3 pa3HbIX HCTOYHHUKOB;

I1.07

oBiaaeHue (chOpMUPOBAHHOCTH

MIPEACTABICHUH)

[mpaBujIaMu  3aIlUCH

dusnueckux GopmyI penbedHO-TOUCUHOU cUCTeMbl 0003HaueHu JI. bpaiins
(1S cIenBIX ¥ CA0OBUISATIIX 00YYAOLTUXCS).

B pamkax nmporpamMmbl yueOHOTO TIpeIMeTa 00yJaroMMICS OCBAUBAIOTCS YMCHHUS M 3HAHHUS

Kog OK, Ymenus 3HaHus
JIP

OK 01-06, | ITpoBoauTh HaOIIOEHUS, IUTAHUPOBATD U | CMBICH MOHATUHN: (hPHU3HUECKOE

JIP 11, BBITIOJTHSATH KCTICPUMEHTHI, SIBJICHHE, TUIIOTE3a, 3aKOH, TEOPHS,

M.01- BBIIBUTaTh TUIIOTE3bI U CTPOUTH MOJIETIH, | BELIECTBO, B3aUMOJCHCTBHE,

M.04 IIPUMEHATHh IIOJIYYCHHBIC 3HAHHUsS 110 | JIEKTPOMATHUTHOE I10JIE, BOJIHA,

I1.01-11.07 | pusuke ayis oOBbsICHEHUs Pa3HOOOpPa3HBIX | POTOH, aTOM, AaTOMHOE SIJIPO,
¢u3nUecKux  SBICHWH W CBOMCTB | HOHM3HPYIOIINE U3ITYyUCHHUS;
BEIIIECTB;

MMPAKTUYCCKU HCII0JIL30BATh (1)I/ISI/III€CKI/I€
3HaHUA,

CMBICTT du3znuecKux BEJIMYUH:
CKOpOCTh, YCKOpEHHE, Macca, CHIIa,
UMIyasc, paboTa, MeXxaHUYecKas
DHEpPrusi,  BHYTPEHHAA  DJHEprus,

a0CcoOTHAsE TeMmIepaTypa, CpeaHss
KUHETHYECKass  DHEpPIrus  YacTHUll
BEUIECTBA, KOJUYECTBO  TEIUIOTHI,
AJIEMEHTAPHBIN 2JIEKTPUUECKUN 3apsiy;

OLICHUBATh JIOCTOBEPHOCTb €CTECTBEHHO-
Hay4HOI nH(popManuu;

CMBICIT busnyeckux 3aKOHOB
KJIACCUYECKOM MEXaHUKH,
BCCMHUPHOTO TATOTCHHUA, COXPAHCHHA
SHEPIHUH, UMITYJTbCa u
AEKTPUIECKOTO 3apsina,
TEPMOJIMHAMHKH, JICKTPOMAarHUTHOU

uHIyKInd, Gotodddekra;

UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U
YMEHUS JIJISL PEIICHUS PAKTHIECKUX
3a/1a4 MOBCEIHEBHOM KU3HH,
obecrneueHnst 0€30IIaCHOCTH
COOCTBEHHOM JKM3HHU, PALIUOHAIIBHOTO
MPUPOJIOTIONIB30BAHUS U OXPAHBI
OKPYKaIOIIe Cpeibl.

BKJIJl POCCUICKUX U 3apyO0emHBIX
YUYEHBIX, OKa3aBIINX HauOoblIee
BIIUSIHUE HA pa3BUTUE (PU3UKU;

OMMUCHIBAaTh M  OOBSICHATH  (hU3HMUECKHE
SIBJICHUSI M CBOMCTBA TEII. CBOMCTBA Ia3oB,
JKHAKOCTEH il TBEPIBIX TEIL,
OJICKTPOMAriuTHYIO HWHAYKIOUIO,
pacopocTpaHeHue 3JIEKTPOMArHUTHBIX
BOJIH;  BOJIHOBBIC  CBOWMCTBA  CBCTA,




H3JIYYCHUC W IIOTJIOMICHUE CBETA aTOMOM;

dororddexr;

OTJIMYAaTb rMIIOTE3bI OT HAYYHBIX TGOpPIfI;

JACJ1aTh BBIBOAbI Ha OCHOBC
OKCIICPUMCEHTAJIBHBIX JaHHBIX

IPUBOAUTD HPHMEPBI, ITOKa3bIBAIOIIUE,
4TO: HAONIONEHHS W OKCIEPUMEHT
SBIISIIOTCS.  OCHOBOW  JUISL  BBIIBIDKCHUS
THIIOTE3 ¥ TEOPUH, TO3BOJISIOT IIPOBEPUTH
UCTHHHOCTh TEOPETHYECKUX  BBIBOJIOB;
(du3nyeckas TEOpHs JaeT BO3MOXHOCTh
OOBSICHATH U3BECTHBIC SIBJICHUS IPUPOJIBI
U HayuHble (aKTbl, MPEICKA3bIBATh CIIIe
HEU3BECTHBIC SIBIICHNS;

IIPUBOJUTH  NPUMEPBHI  MPAKTHYECKOTO
UCMOJIb30BaHUS  (PU3UYECKUX  3HAHUMU:
3aKOHOB MEXaHHKH, TEPMOJMHAMHUKHA H
JNEKTPOANHAMUKHI B DHEPIeTHKE;
Pa3JIMYHBIX BHJOB 3JIEKTPOMAarHUTHBIX
U3Iy4YEeHUN U1 pa3BUTHA DPAaguo U
TEJIEeKOMMYHUKALUNA, KBAaHTOBOW (PU3UKU
B CO3JAaHMM  SIIEPHOM  DHEPreTUKH,
Ja3€poB;

BOCIIPMHUMATh U HAa OCHOBC ITOJTYUCHHBIX
3HAaHUH CaMOCTOSITENILHO OLIEHUBATH
MH(}OpPMALINIO, COIEPIKALIYIOCS B
coobuienusax CMU, UutepHere, HayuyHO-
MOMMYJIAPHBIX CTATBAX

IPUMEHATHh IIOJyYEHHBIE 3HaHUA I
penieHus pu3nUecKkux 3aaay;

OTpeneNiaTh  Xapakrep  (U3NIECKOTO
nporecca mo  rpaduky, — Talnuie,
opmyure;

U3MEpATh Pl (U3UYECKUX
BCJIMYHH, MMpEaAcCTaBJIAAg PE3YIbTAThI
U3MEPEHUH C y4ETOM UX MOTPEeITHOCTEH.
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2. CTPYKTYPA 1N COAEPXKAHUE YVYEBHOI'O ITPE/IMETA

2.1. O0beM yueOHOro npeaMera U BUAbI y4eOHO#l padoThl

Bug yuebHoii paboTh

O0BeM yacoB

O6Bem 06pa3oBaTenbHOI POrpaMMBbl 234
B TOM YHUCIJIE:

TEOPETHYECKOE 00yUeHre 112
nabopaTopHbIe 3aHATHS (€CIH MPETYCMOTPEHO) 14
MPaKTUYECKHUE 3aHATUS (€CITH MPETyCMOTPEHO) 30
camocTosITeNbHas padoTa 78
[IpodeccrnonanbHO-OpUEHTUPOBAHHOE COACPKAHKE 6
BT. 4.. 0
TeopeTHYecKoe 00yJIeHne 6
MPAKTUYECKHUE 3aHATHS *
Koncynemayus 12
Hnousuoyanvuulii npoexm *
[TpomexxyTouHas artecTanus (IK3amer) 6

2.2 Tembl HHAUBUAYAJIBHBIX IPOEKTOB

. Mexannueckue mactepckue MBana Kynubuna.

. Tunel KOHAEHCATOPOB.

. I'po3oormeTunk [lomoBa — mpopsiB B Huxkeropoackoii pusuke.
. [lpyumeHeHne XMMHUecKoro AelcTBUs cBeta B poTorpaduu.

. SInepHas sHeprus u €€ NpUMEHEHHUE.

. buonoruueckoe nefcTBre paguaii Ha KUBbIE OPTaHU3MBI.

. Coznanue nepBoit BogopoaHoit 6omOb1 B CapoBe

. ®u3uka B Moeil mpodeccuu.




2.2. TemaTnyeckuii MJIaH U Co/iepPKaHNe Y4eOHOr0 MpeaMeTa

HaumeHoBaHue Conepxanue yueOHOro MaTepuasia, JJadopaTopHbie U IPAKTHYECKHE dopmMupyembie
pa3/es0B U TeM pPadoThI, MHAUBHAYAJIBHBIN IPOEKT (eciu npedycmompenvt) O?:’e o0mue u
4aco npodeccuoHaJIbH
B ble
KOMIIeTeHIH
"
1 2 3 4
Pa3nes 1. dusuka u MeToAbl HAYYHOT0 IO3HAHUSA
®usuka n meroabl | Comep:kaHue y4eOHOT0 MaTepuasa: 2 |OK 01-06,
HAYYHOI'0 MNO3HAHMSI ®usuka - Hayka o0 npupoje. Hayunele MeTonbl MO3HaHUS OKPYKAKOLIETO UIP 11,
mupa. Ponp skcmepumMeHTa U TEOpPUHM B TPOIECCe IO3HAHUS MPHUPOJBI. M.01-M.04
OkcriepuMeHT B (usuke. MonenupoBanue (U3HUYSCKUX SBICHUN M IIPOIECCOB. [1.01-11.07
Hayunbie runore3pl. @usznyeckue 3aKOHbI M TEOpPHH. [ paHUIBI MPUMEHUMOCTU
¢usnveckux 3akoHOB. [IpwHImMI coorBercTBHA. Pomb m Mecto ¢u3uMku B
(GbopMUPOBaHMM COBPEMEHHOW HAay4YHON KapTUHBI MHpA, B MPAKTUYECKOU
NesTeNbHOCTH Jofel. 3HaueHue Qu3uku npu ocBoeHuun mnpodeccuit CIIO u
cnenuansHocter CIIO.
Camocmoamenvnan pavoma 1: Ilouck uHpopManuu B ceTH HHTEPHET IO TeMe
«@u3nKa B Moeii npodeccun» 6 yac
Pa3gen 1. Mexanuka 12
Tema 2.1 Coaeprxanue yueOHOro marepuaJia: 4  |OK 01-06,
Kunemaruka MexaHnuueckoe aBmkeHHe. OTHOCHUTEIBHOCTh MEXAHHYECKOrO IBHIKEHUS. JIP 11,
Cucrema otcuéra. Tpaekropus. Ilepemerienue, ckopocTb (CpeaHsisi CKOPOCTb, M.01-M.04
MT'HOBEHHAs CKOPOCTh) M YCKOpEHHE MaTepHajbHOM TOUYKH, UX MPOEKIUU HA OCH [1.01-11.07

cucreMbl KoopAuHar. CroXeHHe MEepeMeIleHud U CII0XKEHUe
PaBHOMEpHOE ¥ PpPaBHOYCKOPEHHOE TNpsSMOJMHEHHoe JBUkeHue. ['paduxu
3aBUCHMOCTH KOOpPJMHAT, CKOpPOCTH, YCKOPEHMs, NYTH U TepeMelleHUs
MaTepHabHOW TOYKH OT BpeMmeHu. CBOOOAHOE MajeHue. YCKOpeHHne CBOOOIHOTO
MaJeHHUsL.

KpuBonuueilinoe naBwxeHue. J[BmkeHuMe MaTepuaibHOW TOYKM IO

OKPY>KHOCTH C MOCTOSIHHOM MO MOJIYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JINHEHHAS

CKOpPOCTEH.




ckopocTb. [lepron u yactora oOpamieHus. LleHTpocTpeMHUTETEHOE YCKOPEHUE.
Ilpaxmuueckoe 3anamue Nel Peuienue 3a0au Ha 6u0bl 08UICEHUIL.

Tema 2.2
JInHamuka

Conep:kaHue y4eOHOI0 MaTepuaJia:

[Ipuniun  otHocutTensHOcTH  [ammnes.  IlepBbiii  3akoH  HbroToHa.
NHepuuanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpuniun cynepnosunuu cui. Bropoit 3akon HeroToHa
JUIL MaTepUAIbHOM TOUKU. TpeTuid 3akoH HproTOHA 11711 MaTepraibHbIX TOYEK.

3akoH BceMupHoro taroreHusi. Cuna tsoxectu. [lepast kocMuyeckas CKOPOCTb.

Cuna ympyroctu. 3akon ['yka. Bec tenma. Tpenme. Bunbl tpenust (moxos,
CKOJIbKeHus1, kaueHus). Cuna mpenus. Cyxoe tTpenue. Cuna TpeHHs CKOJIbKEHUS U CHUJIA
Tperust nokost. Koaddumment tpenus. Cuna CONpoTHUBICHUS MPH ABMKCHUU Tela B
*KuakocTd M rasze. [loctynaTenbHoe U BpalaTelbHOE JABHKEHUE aOCOITIOTHO TBEPAOTO
Tena. MOMEHT CUJIbl OTHOCUTEIBHO Ocu BpaieHus. [lnedo cunibl. YcnoBus paBHOBecus
TBEPJIOTO TENA.

Camocmosmenvnan paboma 2: nanucamo pegpepam no meme «Cunvl 6 npupooe»

6 gac

Tema 2.3
3aKoHBI COXpaHeHHs B
MeXaHnKe

ConepxaHue y4eGHOro MaTepuaJa:

Hmnynbc MmaTepuanbHON TOUKH (Tela), CUCTEMbl MaTepHaIbHBIX TOUEK.
Vimnynbe cHITbI 1 M3MEHEHHE UMITYJIbCA Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHoe nBuxkenue. Pabora cuibl. MomHocTs cuiibl. Kunernueckast sHeprust
MaTepuaabHOU TOUkH. Teopema 00 U3MEHEHUH KMHETUYECKOW SHEprUu.
[TorennuansHast sHeprus. IloTeHunanbHas 3Heprust ynpyro J1eopMHUpPOBaHHOM
npyxuHsl. [loTeHIIManbHAST YHEPTUS Tella BOJIM3HM MOBEPXHOCTH 3EMITH.
[ToreHnnuanbHble U HEMOTEHIUAIbHbIE CHIIbL. CBSI3b paOOTHl HETTOTEHIIUATBHBIX CUJT
C U3MEHEHUEM MEXaHUYECKOM SHEPTHH CHCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKOM SHepruu. YIpyrue u Heyrnpyrue CTOJIKHOBEHHUS.

Ilpakmuueckoe 3anamue Ne2 Pewenue 3ad0au no meme «3axkonvt Hvtomona. 3axon
T'ykay.

Camocmoamensuasa paboma 3. cocmagumbv npezenmayuio no meme «Peakmuenoe
oguicenue ¢ npupooe»

6 Jac

Pazgen 3. MoJjiekyasipHasi pu3uKa u TEpMOAMHAMHUKA

18

Tema 3.1
OCHOBBI MOJIEKYJISIPHO

Conep:kaHue y4eOHOI0 MaTepuaJia:

(op]

OK 01-06,

OCHOBHBIC TTOJI0KEHHS MOHCKy.l'IHpHO-KHHCTH‘ICCKOfI TCOPHUU U UX OIBITHOC

obocHoBaHue. bpoyHoBckoe nBwxkenue. uddys3us. Xapakrep ABWKEHUS W

JTP 11,
M.01-M.04

10



- KHHETH4YeCKOH
TeoOpuH

B3aMMOJICUCTBUSI YacTHIl BelecTBa. MoJenu CTpPO€HUsI Ta30B, XKHIKOCTEH U
TBEPABIX TEN M OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHUX Mojenei. Macca u
pasmepsl Mosiekyia. KommdectBo BemectBa. Ilocrosinnas ABoraapo. TemoBoe
paBHOBecue. Temmneparypa u e€ nusmepenue. lllkana remneparyp Lienscuss. Moaeins
uaeanbHoro rasza. OCHOBHOE YypaBHEHHE MOJEKYJSIPHO-KMHETHYECKON TEOpHUH
uacanpHOTO raza. AOCONIOTHAas TeMIieparypa Kak Mepa CpelHed KHHEeTHYEeCKOU
SHEPIMM TEIUIOBOIO JBMKeHMS dvacTtul rasza. lllkama temneparyp KenbBuHa.
['a3oBble 3akoHbBl. YpaBHeHue MenaeneeBa-Knaneiipona. 3axon /[lanbroHa.
M3omponeccel B HEAaTBHOM Ta3€ C IOCTOSHHBIM KOJHMYECTBOM BEILECTBA.
I'paduueckoe npeacTaBiIeHUE H30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

Ilpakmuueckoe 3anamue Ne3

Pewienue 3a0au no meme «HM3zonpouyeccwot é 2azax»

Camocmoamenvnan paboma 4: nanucams peghepam no meme «Mcmopusn cozoanusn
mepmomempos)

6 4Jac

Tema 3.2
OcHOBBI
TEePMOIUHAMUKH

Copep:xanue yueOHOro MaTepHaJia:

TepmoanHamuueckas cucteMa. BHYTpEHHsIS 3HEprus TEPMOIMHAMHYECKOU
CUCTEMBI U crocoObl e€ u3meHenus. KoanuectBo TemaoTsl U pabota. BHyTpeHHsIs
SHEprusi  OJHOATOMHOIO  HJeaJbHOTO  rasa. Buael  Temnonepenauu:
TEIUIONPOBOAHOCTh, KOHBEKLIUSA, U3JIydE€HHUE. Y AeIbHas TEIUIOEMKOCTh BELIECTBA.
KonuuectBo Temnotel npu Temnonepenaue. [lonstue o6 aguabaTHOM mpoliecce.
[TepBbIii 3ak0H TepMoAMHAMUKU. [IpMMeHeHNe MepBOro 3aKOHa TEPMOJMHAMUKU K
uzonpoueccaMm. ['paduueckas uHTepmperauus paOoTsl Ta3a. Bropoill 3akoH
TepMomHamMuki. HeoOpatumocTs mporeccoB B mpupozae. TernoBble MalIUHBI.
[TpuHIMIIBI AEWCTBUS TEIJIOBBIX MamuH. [IpeoOpa3oBaHus PHEPTUU B TETUIOBBIX
mamuHax. Koaduuuent nonesHoro aeiictus teroBoi Mammabl. ukn KapHo u
ero  KOd(QQUIMEHT  TMOJE3HOTO  JEUCTBHUS.  DKOJOTMUYECKHE  TPOOJIEMBI
TEMI0IHEPTETUKHU.

Ilpakmuueckoe 3anamue Nod

Pewenue 3a0au no meme « Tepmoounamuxa)

Camocmoamenvnan paboma 5. llouck nupopManuu B ceTH HHTEPHET MO TeMe
« IMoaib3a ¥ Bpel TENJIOBBIX ABUTraTe e

6 Jac

Tema 3.3

ConeprxaHnue y4eGHOro MaTepuaJa:

[1.01-11.07
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ArperatHbie
COCTOSIHMSI BellleCTBA.
da3oBble
Ilepexoabl.

[TapooGpa3oBanue u KoHAeHcanus. Vcrapenue u kumneHue. AGCOIIOTHAS U
OTHOCUTEJIbHAS BJIAXHOCTh BO3ayxa. HacelmeHnHsli map. YaeneHas TemioTa
napooOpa3oBaHus. 3aBUCHUMOCTh TEMIIEpAaTypbl KHIIEHUS OT JaBjicHUs. TBEpmoe
teno. Kpucramnmaeckne u amopdHbie Tena. AHH30TPONHUS CBOWCTB KPHUCTAJLUIOB.
Kunkue kpuctamwibl. CoBpeMeHHbIE Marepuaiibl. [lnaBieHne W KpucTamiu3anus.
VYaeneHas teruiota muaBneHus. CyOnumanus. YpaBHEHHE TEIUIOBOTO OanaHca.
TexHuueckne yCTpOMCTBA M INPAKTUYECKOE MPUMEHEHHUE: THUTPOMETp H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TOJIYYCHHS] COBPEMEHHBIX MaTEpPHAJIOB, B
TOM YHCJIC€ HAHOMATEPHUaIOB, U HAHOTEXHOJIOTHUH.

JlaboparopHble 3aHATHSA:

Vlabopamopnas paboma Nel Onpedenenue enarxcuocmu 6030yxa.

Camocmoamenvnan paboma 6. nanucams peghepam no meme «3HaueHue 61AHCHOCHU 8
ICU3HU Ue108eKay

6 4Jac

Pa3nen 4. DjekTpoanHAMHUKA

46

Tema 4.1
JIEKTPOCTATHKA

Coneprxanue y4eOHOro MaTepuaJia:

10

OK 01-06,

OnexTpuzauus Tel. OJeKTpuueckud 3apsan. JIBa Buaga d3IEKTPUUECKUX — 3apsioB.
[IpoBOHMKHN, NUAIEKTPUKH W MOJYNPOBOAHUKU. 3aKOH COXPAHEHHUS AIIEKTPUYECKOTO
3apsana. B3aumopeiictBue 3apsnoB. 3akoH Kymona. TodedHbI 3HEKTPUYECKUN 3apsl.
Onektpuyeckoe mnosie. Hanpspk€HHOCTH ayieKTpuueckoro moiisd. [IpuHImn cyneprno3uiivu
ANEeKTpUYecKuX ToJeil. JIMHuM HampsHKEHHOCTH dDIeKTpuueckoro moss. Paborta cun
anekTpocraruueckoro moss. Ilotenmman. PasHocte mnoteHuuanos. IIpoBogHuku u
TUDJIEKTPUKA B DJIGKTPOCTAaTUUECKOM  Tmosie.  JludniekTpuueckass MPOHUIIAEMOCTb.
OnektpoéMkocTh. KoHneHcaTop. DIEKTpOEMKOCTh IUIOCKOIO KOHJAEHCATOpa. OHEPrus
3apsKEHHOTO KOHJIEHCATOpA.

UIP 11,
M.01-M.04
11.01-11.07

IIpakmuueckoe 3anamue Ne5

Pewenue 3a0au no meme «dnekmpocmamuxa»

Camocmoamensuan paboma 7. cocmasums npesenmayuio no meme «llpumenenue
KOHOEHCamopoe»

6dac

Tema 4.2
HocTostHHBIN
3JIEKTPUYECKHH TOK.
Toxku B pa3In4HbIX
cpeaax

Conep:xaHue y4eOHOT0 MaTepuasa:

24

[IoCTOSTHHBIN 3JIEKTPUYECKHUM TOK. TOKH B pa3IMYHBIX Cpelax. DIEKTPUUECKUN TOK.

Y cioBus cylecTBOBaHMS 3IEKTpUUecKoro Toka. Mcrounnku toka. Cuna toka. [locTosHHbII
Tok. Hanpsbxenne. 3akon Oma 1 y9acTka Henu. JIeKTPUIECKOE COPOTUBIIEHUE.

Y nenbHOE conpoTUBIIeHKE BelecTBa. [lociaenoBarenbHoe, napaienbHOe, CMEIaHHOE

COeTMHEHHE MPOBOAHNKOB. PaboTa snekrpuueckoro Toka. 3akoH Jxoyns-Jlenna.
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MOIIIHOCTD 3IEKTPUUYECKOTO TOKA. DJIEKTPOABUKYILAS CUJIa U BHYTPEHHEE COIIPOTHUBICHUE
MCTOYHHMKA TOKa. 3akoH OMa J1J1s TOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. Koporkoe
3aMbIKaHUe. JIEKTPOHHAs MPOBOJIMMOCTD TBEPABIX METANIOB. 3aBUCUMOCTD
CONMPOTHUBIICHUS METAJJIOB OT TeMIeparypbl. CBEpXNpPOBOAUMOCTb. DJIEKTPUUECKUIN TOK B
Bakyyme. CBoiicTBa AJIeKTpOHHBIX Imy4koB. [TonynpoBoanuku. CoOCTBEHHAs U TPUMECHAS
[MPOBOIUMOCTD MOTYIPOBOIHUKOB. CBOMCTBA p-n-niepexoaa. [lonynpoBoaHHKOBEIE
prOOPHI. DIEKTPUUECKHUI TOK B PACTBOPAX U pacIuIaBax 3JIEKTPOIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALS. DIEKTPOIIN3. DIEKTPUUECKUN TOK B ra3ax.
CaMOCTOSITEIbHBIA U HECAMOCTOSTEIbHBIN pa3psia. Monuus. [1na3zma.

JlabGopaTopHble 3aHATHSA:

MarHuTOB. MarHuTHOE II0Jieé TPOBOAHMKA C TOKOM. KapTuHa nuHUN MHIYKIUU
MarHUTHOTO MOJI JUIMHHOTO MPSIMOTO MPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJI-
HUKa, KaTyIlKu ¢ TokoM. OnbIT OpcTtena. BzaumoneiictBue npoBOAHUKOB ¢ TOKOM. Cuila
Awmnepa, eé moayns u HampasieHue. Cuna JlopeHna, €€ MOAylb U HaIpaBlICHHE.
JIBrkeHNe 3apsDKEHHOM 4YacTUIbl B OJHOPOJHOM MAarHUTHOM moje. PaGota cuibl

JlopeHna. SfIBneHme 5sieKTpoMarHUTHOM WHAYKIMH. [IoTOK BekTopa MarHMTHOW

Jlabopamopuasa padoma Ne2 H3zyuenue 3aKoH06 noc1e006amenbHo20 cOeOUHEHUA 2
nPOBOOHUKOG. 2
Jlabopamopuasa paboma Ne3 H3yuenue 3aKoH06 napaiienbHo20 COeOUHEHUs 2
npPoOBOOHUKOG.
Jlabopamopuasa pavoma Ned Hzmepenue 3/]C u énympennezo conpomuenenus
UCMOYHUKA MOKA.
Ilpakmuueckoe 3anamue Neb 2
Pewenue 3a0au no meme «Tunvt coeOunenus npo6OOHUKO8)
Ilpakmuueckoe 3anamue Ne7 2
Pewenue 3a0au no meme «dneKmpuueckuil moK 6 paziuiuHpIX cpeoax»
Camocmossmenvnan pavoma 8. nanucamo peghepam no meme «Ilnazmay 6 yac
Tema 4.3 Coaep:xanue ydyeOHOro marepuaJia: 12
MaraurtHoe 1oJie. Tema 3. MarautHoe nose. DJIeKTpOMAarHuTHasi MHIyKIUS. 8 OK 01-06,
JJIeKTPOMAarHUTHAasI IlocTtosinHbIe MarHuThl. B3aumonelcTBUe ITOCTOSHHBIX MAarduToB. MarHuTHOE JIP 11,
HHIYKIHS. nosie. Bexkrop MarHUTHOW HMHAYKUUU. [IpMHIMII CynepHno3ulMM MAarHUTHBIX IIOJIEH. M.01-M.04
JInann MarHuTHOM MHAYKUMU. KapTrHa TMHNN MAarHUTHOM MHIYKIMU TTOJISI TOCTOSIHHBIX [1.01-11.07
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WHAYKIHAHA. OJEKTPOABIKYILAS CHJAa WHAYKIHMH. 3aKOH 3JIEKTPOMAarHUTHOM WHAYKLIUU
@apanes. BuxpeBoe »snekTpuueckoe Iosie. OJIEKTPOABMKYIIAS CHJIa WHIAYKIMH B
IIPOBOJHMKE, ABMXKYILEMCS IOCTYNATEIbHO B OJHOPOJHOM MarHuTHOM mosie. [IpaBuio
Jlenna. VHAYKTUBHOCTb. SIBIeHHME  CAMOMHIYKLUH. OJEKTPOABMXKYIIAs  CHIIA
CaMOMHJIYKLUH. OHEPrus MAarHUTHOIO IO KAaTyIIKH C TOKOM. OJIEKTPOMATrHUTHOE
oJIe.

Ilpakmuueckoe 3anamue Ne§ 2
Pewenue 3a0au no meme «Maznummnoe noie»
Ilpaxmuueckoe 3anamue Ne9 2
Pewenue 3a0au no meme «1eKmpomMazHUMHAA UHOYKUUAY
Pa3nes 5. Konie6anus u BOJIHbI 94
Tema5.1 Conep:xaHue yueOHOT0 MaTepuasa: 20 |OK 01-06,
Mexanu4eckue u KonebarenbHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KoJjeOaHUs. 18 JIP 11,
3J1eKTPOMArHHTH Capmonunueckue kosebanus. Ilepron, 4acrora, amIuiaTyaa W (asa KojaeOaHHi. M.01-M.04
ble KoJIeOanus. IIpy:kuHHBIA MasATHUK. MaTeMaTHU4eCKU MasATHUK. YPaBHEHUE TapMOHUYECKUX [1.01-11.07
koneOanuii. [IpeBpammeHue OSHEPrHM TPU  TAPMOHUYECKHX  KOJCOAHUSX.
Konebatenbublit KOHTYp. CBOOOHBIC 3JIEKTPOMArHUTHBIE KOJIeOaHUs B HI€aTbHOM
Kosie0aTeIbHOM KOHTYDE. AHanorus MEXITY MEXaHUYECKUMHU "
AIIEKTPOMArHUTHBIMU Konebanusmu. @Dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPruM B UACAIBLHOM KojebarenbHOM KOHType. llpencraBieHue o 3aTyxarommx
KosnebaHusX. BeiHyX/IeHHbIe MexaHnyeckue kojebanus. Pesonanc. BoeinyxeHHBIC
aJIeKTpoMarHuTHele Kojebanus. [lepemennblil Tok. CHHYCOMIAIbHBINA TIEPEMEHHBIN
TOK. MOIIHOCTb NEPEMEHHOIO TOKa. AMIUIMTYAHOE M JEHCTBYIOIIEE 3HAYCHHE
CHUJIBl TOKa U HampsbkeHus. Tpanchopmarop. I[lpousBoacTBo, mepemada u
noTpelsIeHne AIEKTPUYECKON SHEPrUuu. DKOJIOTUYECKUE PUCKH TPU IMPOU3BOJICTBE
anekTposHepruu. KynbTypa HCHOIb30BaHUS DJIEKTPOIHEPTUU B IOBCEAHEBHON
KU3HU
Ilpakmuueckoe 3anamue Nel( 2
Pewenue 3a0au no meme « Tpancgpopmamop»
Camocmoamenvhnasn pavboma 9. nanucams pechpepam no meme «llpumenenue 6 4ac
mpancgopmamopoe»
Tema 5.2 Conep:xaHue yueOHOro MaTepuaJia: 12
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MexaHu4yecKHne u
3JIEKTPOMATHUTHbIE
BOJIHBI

Mexanundeckne BOJIHBI, yCI0BuUA pacnpoctpanenus. [lepuoa. CkopocThb
pacnpocTpaHEHUs U JUIMHA BOJIHBI. [lonepeunblie U IPOJOIbHbIE BOIHBI.
Wntepdepenuys u audpaxiysi MEXaHH4eCKUX BOJIH. 3ByK. CKOpPOCTh 3BYKa.
I'pomxocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa. DIEKTpOMarHUTHbIE BOJIHBI.
VYcioBus n3iydeHus 2J€KTPOMarHUTHBIX BOJIH. B3aumHas opueHTanus BeKTopos E,
B, v B anexTpoMarauTHo# BosHe. CBOMCTBA 311€KTPOMArHUTHBIX BOJIH: OTPaKEHUE,
npesoMIIeHue, mosipuzanus, tuppaxuus, narepdepernns. Ckopoctsb
AJIEKTPOMAarHuTHBIX BoJH. [1Ikana snexTpoMarHuTHbIX BOJH. [IpuMenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [IpMHIMIIBI paguocBsa3u U
TeneBuAeHus. Paguonokanys. DIeKTpOMarHUTHOE 3arps3HEHUE OKPYXKaroLlei
CpeJBl.

Ilpakmuueckoe 3anamue Nel 1
Pewenue 3a0au no meme «Illkana 31eKmpomMazHumHbIX 60J1H)

Camocmosmenvnan paboma 10: Ilonck mHpopManuu B ceTH HHTEPHET 1O TeMe
«IkaJjia 3JIeKTPOMATHUTHBIX BOJIH)

12

6 yac

Tema 5.3
OnTuka

ConeprxaHue y4eGHOr0o MaTepHaJa:

l'eomerpuueckas ontuka. IlpsMonvHENHHOE pacHpoOCTpaHEHHUE CBETa B
onHopoaHoM cpexne. Jlyu cBera. ToueuHblii MCTOYHHMK cBeTa. OTpakeHHE CBETA.
3akoHbl OTpakeHus: cBeTa. [locTpoeHune u300pakeHH B IUIOCKOM 3€pKalle.
[Tpenomnenue cBera. 3aKOHBI NpEIOMIIEHUS cBeTa. AOCONIOTHBIA TOKa3aTenb
npesnominenus. IlomHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbI Yroys IOJHOIO
BHYTpEHHero orpaxenus. Jucnepcus csera. CiaoxHblil cocTaB 6esoro cera. LIger.
Cobupatonue u paccenBaroimue JauH3bl. ToHkas nuH3a. DokycHOe paccTosiHHE U
ONnTHYecKas cuja TOHKOM JuH3bL [locTpoeHue n300pakeHuil B cOOMparomMx U
paccenBaromux JMH3ax. DopMysa TOHKOW JIMH3BL. Y BEJIMYEHHE, TaBAEMOE JIMH30M.
[Ipenensl NpUMEHUMOCTH  TIE€OMETPUYECKOM  ONTHKUA. BojHoBasg  onruka.
Untepdepenius  cBera. KorepeHTHble HUCTOYHUKH. YCIOBUS  HaOIIOACHUSA
MaKCMMYMOB U MHHHUMYMOB B MHTEP()EPEHLIMOHHOW KapTHHE OT JBYX CHH(a3HBIX
KOTEPEHTHBIX UCTOYHHUKOB. Judpakuus ceera. ludpakunonnas pemeéTrka. Y clioBue
HaOJI0IeHUs TJIaBHBIX MAaKCUMYMOB TP MaJ€HUH MOHOXPOMAaTHUYECKOTO CBETa Ha
JudpakonHyto peméTky. [lonsgpuzanus ceera.

22

14

Ilpaxkmuueckoe 3anamue Nel2
Pewenue 3a0au no meme «Onmukay
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JlaGopaTopuble 3ansiTusi: Jlabopamoprnas paboma Ne 5 «Onpenenenue mokazaremst

MIPEJIOMJICHUS CTEKIIa 2
JlaGopaTopHble 3aHATHS:
Jlabopamopnas paboma Ne6 Onpedenerue OnuHbl C8eMOBOLU BOIHbI C NOMOULBIO 2
OupaxkyuorHou peuiemxu.
Camocmoamenvnan paboma 11: Ilouck nudopManuu B ceTH MHTEPHET IO TeMe 6 yac
«IIpenesbl NPUMEHUMOCTH T€OMETPUYECKON ONITHKIY
Paznen 6. OcHOBBI crienMaJIbHOI TEOPUH OTHOCHTEIbHOCTH
Tema 6.1 ['panuubl  TPUMEHUMMOCTHM  KJIACCMYECKOW  MexaHuku.  [locTynarsl 2
OCHOBBI ClIENUAILHONM | CTICIUATEHONW TEOPUU OTHOCHTEIBHOCTH: MHBAPUAHTHOCTH MOIYJS CKOPOCTH CBETa
Teopuu B BakyyMme, [PHUHIMI OTHOCUTEIbHOCTH OiHIITEeHHA. OTHOCUTEIHLHOCTD
OTHOCHUTEJIHLHOCTH OJTHOBPEMEHHOCTH. 3aMe[UICHHE BPEMEHHM M COKpAIIEHUE JUIMHBL. ODHEPTHs U
UMIYJIbC PENATUBUCTCKON dYacTuibl. CBsA3b MacChl C JHEPrHEd M HMITYJIbCOM
PENATUBUCTCKON YaCTHIIBI. DHEPTHS TTOKOSI.
Pasznen 7. KBanrtoBasi ¢pusuka 16
Tema 7.1 Coaep:xkaHue y4eOHOro MmaTepuaJia: 6 |OKO01-06,
JJ1eMeHTBI KBAaHTOBOIi | doronbl. @opmysia Ilnanka cBsa3u sHeprum (HOTOHA € €r0 YacTOTOH. DHEPrus M UMITYJIbC JIP 11,
ONTHKH dorona. OtkpeiTHe U ucciaenoBanne ¢Goroddpderra. Onbitel A.I'. CroneroBa. 3aKOHBI 2 M.OI-M.04
dbotodddexra. VpapHenue OiHmTeHa a1 pororddexra. «KpacHas rpaHHUIA 11.01-11.07
dbotorddekra. JaBnenue ceera. OnbiThl [1.H. JlebeneBa. Xumudeckoe 1elicTBUE CBETA.
Ilpakmuueckoe 3anamue Nol3
Pewenue 3a0au no meme «@omoigpexm 2
Tema 7.2 Conep:xanue yueOHOro MaTepuaJia: 4
Crpoenne aroma
Mogens aroma Tomcona. OnbiTel Pe3epdopaa no paccessHuro a -yactuu. I[lnanerapnas
Mozenb aroma. [loctynarer bopa. Mznydenue u nornomieHne GOTOHOB MPH MEPEX0/Ie
aToMa ¢ OJHOTO YPOBHS dHEPruu Ha Apyrou. Buael cnekTpoB. CEKTp YPOBHEN SHEPTUU
aToma Boziopoja. BonHoBsle cBolicTBa yacTull. Bonnsl ne bpoia. KopryckyssipHo-
BOJIHOBOH Jtyanu3M. CIIOHTaHHOE U BBIHYX/IEHHOE U3JTy4YeHHE.
Camocmoamenvnas padoma:
Tema 7.3 Coaepsxanue ydyeOHOro MmarepuaJia: 6
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AToMHoOeE SIAPO

OKCIIEPUMEHTHI, JTOKA3BIBAIOLIUE CIOKHOCTh CTPOEHHs sapa. OTKpbITHE
panumoaktuBHOoCcTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paanoakTUBHOrO U3nydeHus. Cpoiictpa anbda-, 6eTa-, raMmma-usnyudeHus. Biusaue
pPaAMOaKTUBHOCTH HAa JKUBble OpraHu3Mbl. OTKpBITUE NIPOTOHA M HEUTpPOHA.
Hyxnonnas monens siapa I'eitzenOepra-MBanenko. 3apsa siapa. MaccoBoe 4UCIIO
anpa. M3otombl. Anbda-pacnan. DIEKTPOHHBIA M TO3UTPOHHBIN Oera-pacma.
lNamma-uznyudeHnue. 3aKOH PagMOAKTUBHOIO paclazia. JHEPIHsl CBSI3U HYKJIOHOB B
anpe. SAnepusie cunbl. Jledekt maccsl aapa. SAnepusie peakuuu. Jlenenue u cuHTE3
snep. Snepusiii peaktop. TepmosimepHbiii cuHTe3. IIpoOGiaemMbl U MEPCHEKTUBBI
SJIEPHOM  DHEPreTHUKU. OKOJIOIMYECKME  AaCIEKThl  SJEPHONM  DHEPrEeTUKH.
DOnemeHTapHble 4acTHIbl. OTKpeITHE TMO3UTpOHA. MeToasl HaOMIOACHUS U
perucTpalMy 3JIEeMEHTapHbIX vacTull. @OyHAaMEeHTaJbHbIE B3aUMOACHCTBHUSL.
EnuncTBO (hmsznueckoil KapTUHBI MUpAa.

Ilpakmuueckoe 3anamue Nol4
Pewenue 3a0au no meme «Padouoaxmuenocms.»

Ilpakmuueckoe 3anamue Nel5

Pewenue 3a0au no meme «Bo3zoeiicmeue paouayuu Ha yenosexka»
Camocmosmenvnas paooma 12: Ilouck nugopManuu B CETH HHTEPHET MO TeMe
«ABapus Ha YepHoObLIbCKOIT ADC»

6 gac

Paznes 8. D1eMeHTBHI aCTPOHOMHUM M aCTPOPU3UKHU

Tema 8.1
Crpoenue ConHeuHon
CUCTEMBI

Conep:xaHue y4eGHOT0 MaTepuaJa:

Ortanbl pa3BuTUS acTpoHomuM. IlpukiiamHoe u  MUPOBO33pEHYECKOE
3HaueHue actpoHomuu. Bun 3BE3nHoro Heba. Co3Be3ausi, SpKue 3BE3/IBI, TIIAHETHI,
ux Bugumoe aprkeHue. ConHeuHas cucreMa. ComnHue. CoiHeyHass aKTHMBHOCTb.
Hcrounuk sHeprum ConHioa u 3BE3A. 3BE3AbI, MX OCHOBHBIE XapaKTEPHUCTHKHU.
HuarpaMma  «CHEKTpaJIbHBIA ~ KJIaCC -  CBETHUMOCTBY».  3BE3NBI  TJIABHOU
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca - CBETUMOCTb» HJisi 3BE3J TJIaBHOU
nocieaoBarenbHOCTU. BHyTpeHnHee ctpoenue 38€31. CoBpeMeHHbIE MPECTaBIECHUs
0 MPOUCXOXKJEHNUU U 3BoNtoUMKA CoOJIHLIA U 3BE3/. DTambl KU3HU 3BE31. MIleuHbII
IIyte - Hama I'anaktuka. [lonoxenne n aBwkenne ComHua B ["amaktuke. Turbl
ranakTuk. Panuoramaktuku u KBaszapbl. YUEpHBIE IbIpbl B SApax TaaKTHK.
Bcenennas. Pacmupenune Bcenmennoit. 3akon Xa606ma. PasOeranuwe ranmakTwk.
Teopust bonbimoro B3peiBa. PenmkroBoe usmyuenue. MacmraOHas CTPYKTypa
Bcenennoii. Meraranaktuka. Hepeménnblie npo0iemMbl aCTpPOHOMUHU.

Jlabopamopmuwie 3anamusn:

OK 01-06,
JTP 11,
M.01-M.04
I1.01-11.07
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Vlabopamopnas paboma Ne7 H3yuenue kapmoi 36e30H020 Heba 2
Camocmosamenvnan pavoma 13: 3anoaHuthb Tadauubl no Teme «Ilinanersr 3emMHoi 6 Jac
rpynnsl. [Ipupona nianer»
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJEPKAHNE 6
HpOd)ECCMOHa]ZbHO opueHmupoedarnHoe codepofcanue MOJCHO 6CMABIAMb KAK OMOENbHbIM OJIOKOM 6 KOHYe, maK U paspesitCeHo 6 omoenbhbvie memvl. Koniuecmeo uacoé 001dicHO
coomeenicmeoeanitb ma6ﬂm¢e 2 u bbimb He Menee 2-X Yacos.
3navyenue Gusuku npu ocsoeHuu mnpogeccuii CI10 . 2
[TapooOpa3zoBanue u konjeHcanus. Vicnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTEIbHAS BIaXKHOCTh BO3TyXa. 2
Cuia tsoxectu. Bec Tena. HeBecomocTs. 2
[IpoMe:kyTOUHAS aTTeCTANMS: DK3aMECH
Bcero: | 234
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3. YCJIOBUA PEAJTIM3ALIUU ITPOT'PAMMBI YUEBHOI'O ITPEJJMETA

3.1. Peanu3zanuu nporpaMmbl y4e0HOT0 MpeIMeTa OCYIIeCTBIsETCS B KaOuHeTe «19»,
(Kabunet duzuku, 1abopatopus GUINKH)
OCHAIIIEHHBI 000PYIOBAaHUEM:
- TMOCaJ0YHbBIC MECTA MO KOJIMYECTBY CTY/ICHTOB;
- pabouee MECTO MpernoaBaTes;
- y4eOHO-HaIJISIHbIE TOCOOUS
- y4yeOHUKH B y4eOHBIC TTOCOOHS;
OCHAIIIEHHBI TEXHUYECKUMH CPEICTBAMU OOyUCHHS :
-KOMIBIOTEP C JTUIEH3MOHHBIM IIPOTPaMMHBIM 00€CIICUeHUEM;
- MyJbTHMEIUAIIPOCKTOP,;
- DKpaH.

3.2. HNudopmanuonHoe odecrneyeHue peaasu3aluu NporpaMMsbl y4eGHOro npeamera
3.2.1. IleyarHbple H3AAHNUA
B.®. JImutpueBa @Puzuka mid npodeccuid CIenHaTbHOCTEH TEXHHYECKOTO
npoduiis y4eOHUK ISl CTYZ. YYpexkIaeHud cpen. mnpod. obpazoBanus / B.O.
JmutpueBa.- 4-e uzn., crep. - M. : U3narenbckuit neHtp «Akagemusi»., 2021, —
448 c.
Hmutpuea B.®. duszuka 18 npodeccuil M CHeNUaIbHOCTEH COLMAILHO-
sKoHOMHUYEecKoro mnpoduis: JlabopaTopubiii mnpaktukym (l-e wu3n.) ydeOHOE
nocoobue 2021
OBC Znanium.com Ilunckuii, A. A. ®usuka : yueOnuk / A.A. [uuckuii, I'.1O.
['pakoBckuii ; mox o6mi. pen. FO.U. luka, H.C. [lypsimeBoit. — 4-e u3z., ucnp. —
Mocksa : @DOPYM : UHOPA-M, 2021. — 560 c.

3.2.2. DJIeKTpOHHbIEe U3/1aHusI/pecypChbl
1. https://znanium.com/read?id=361002

3.2.3. JlonoJHUTEJbHbIE€ HCTOYHUKH

1. B.M. SBopckuii, FO.A. Cene3neB CnpaBouHoe pykoBOACTBO 1o ¢usuke M. Hayka. -
576¢;
2. A.C.EnoxoBuu CnpaBounuk o pusuke M. «IIpocBemenue» - 384c.
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4. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHIA YYEBHOI'O ITPEJIMETA

PesynbraTel 00y4yeHus

Kpurepuu onenku

MeToOb! OLIEHKHU

VMenus

Hcnonb30BaTh 10CTUKEHUS
COBpPEMEHHOM (hru3nyecKoi
HayKu ¥ (pu3nueckux
TEXHOJIOTUH JISI TOBBIICHUS
COOCTBEHHOTO
UHTEJUIEKTYaJIbHOI'O PA3BUTHUS B
BbIOpaHHOMU
npodeccuoHaIbHON
JeSITeTbHOCTH

Hcnonb30BaTh OCHOBHbIE BUIBI
IIO3HABATEJIBHON JEATEIbHOCTH
(mocTraHOBKa 3a/1a4H,
CHCTEMaTH3UPOBAHHE
pe3yibTaToB, aHAJINU3,
0000menue, popmyarpoBaHue
BBIBOJIOB) JUISl PELLICHUS
IIOCTaBJICHHOW 3aJa4H.
[TprMeHATh OCHOBHBIE METO/IbI
NO3HaHUs (HaOII0/IeHNE,
HaYYHBIH SKCIIEPUMEHT).
Hcnons30BaTh pa3inyHble
UCTOYHHUKHU, B TOM YHUCIIE
WH(POPMAIMOHHBIE TEXHOJIOTHH,
JUIs IOJTy4eHUsl HUHPOPMALUU
no (usuke, ymeHue
aHaAJTM3UPOBATH MOJYYECHHYIO
MH(pOpMaIHIO.

5 0aI0B CTAaBUTCS, €CIIU:
QITOPUTM PEUICHUS
3a/1a4v BBIOpaH
IIpaBUWJIbHO, COOJII01aeTCs
IOCIE0BATEIILHOCTD U
TOYHOCTD BBIITOJHCHHS
aNropuT™Ma, KOHEYHbIN
pe3yibTaT — BEpHBIH;

4 Gajna CTaBHTCS, €CIIH:
OoJIbIIIas YacTh OTBETA
YIIOBJICTBOPSIET OCHOBHBIM
TpeOOBaHUSAM K OTBETY Ha
5 6aoB, HO HapyIIAeTCs
IMOCJIE0BATEIIEHOCTh TN
JOITYCKAETCsl HETOYHOCTh
MIPY BBITIOJIHCHUH
ITOPUTMA PEIICHUS
3a7a4H;

3 Gamia cTaBUTCS, €CIIH:
AITOPHUTM PELICHUS
3aJ1a4M BbIOpaH BEPHO, HO
HE TIPOCJICKUBACTCS €T
OIIIArOBOE BBIMOJHEHHUE,
pelieHre JaHo B 00IIeM
CMBICJIC, HO HE TPUMCHEH
JUISL KOHKPETHOM 3a/1a4H;
2 Oaa CTaBUTCS, €CIIH:
QITOPUTM pPELICHUS
3a/1a4¥ BBIOpaH HEBEPHO,
pelieHue He
MIPEJICTABJICHO HU B
00111eM CMBICIIE, HU IS
KOHKPETHOM 3a7a4H.

OneHka pe3yabTaToB
BBITIOJTHEHUS TIPAKTHYECKOM
paboTHI.

OrueHka pe3yabTaToB
BBITNOJIHEHUSI TAOOpaTOpHOI
paboTHI.

OneHka B paMKax TEKYILEro
KOHTPOJISI pE3yJIbTaTOB,
BBITIOJTHCHMSI WHIUBUIYATbHBIX
3aaHUN.

3Hanug

[Tonnmanue poiau pU3MKU B
dbopmMHpOBaHUU Kpyro3opa
YyeJioBeKa.

Bnanenune
OCHOBOIOJIAraloIuMHU
(bU3nUeCKUMU TEPMUHAMH,
TEOpUSMHU U
3aKOHOMEPHOCTSIMH.
Bnanenue ¢puzndeckoit
HOMEHKJIaTypOH
MH(POPMALMOHHBIX HICTOYHUKOB,

5 0aIoB CTaBUTCS, €CIIH:
OTBET Ha TEOPETHUECKUN
BOIIPOC PaCKpPBIT B
IIOJIHOM 00BEME,
coOmroaercs
MOCJICA0BATEILHOCTD U
TOYHOCTH
AIIEKTPOTEXHUYECKUX
(dbopMyT ¥ 3aKOHOB;

4 Gajna CTaBUTCS, ECIIH:
OoJbIIas 4YacTh OTBETA

TectupoBanue
Onenka 3a yCTHBIN
WHIMBUIYATBHBIA OTIpOC(




HEOOXOINMBIX B
npoecCHOHATBLHOM
NeSITETTHHOCTH.
Bnanenne pusnueckoit

TEPMHUHOJIOTUENH U CUMBOJIUKOM.

[IpaBuna TeXHUKH
0e30macHOCTH MpU padboTe ¢
AIIEKTPONPUOOPaAMH.

yIOBJIETBOPSIET
OCHOBHBIM TPeOOBaHUAM
K OTBETY Ha 5 0aJ10B, HO
HapyIaeTcs
HOCJIEIOBATEIBHOCTD WIIH
JIONYCKAETCsl HETOYHOCTh
npu GOpMyIHPOBKE
ANEKTPOTEXHUUECKHX
3aKOHOB,

3 Oaja CTaBUTCS, €CIIU:
CTYZEHT JaeT
(GOpMYIIMPOBKY 3aKOHA,
HO HE 3HAEeT ero
anreOpanyecKyro 3aIuch;
2 Gasta CTaBHUTCS, €CIH:
HE BBIMOJHSIETCS YCIOBUS
JUIsL K OTBETY Ha 3 Oasia
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