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1. HosicHUTEJbHAA 3aIIUCKA

Ilenbto nzyuenus yuebHoro npeamera «dusukay sBisercs:

dbopmMupoBaHHE UHTEpPECAa U CTPEMIICHUS O0YYarOIMXCS K HAYYHOMY H3YyUEHHIO TPUPOJIBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TPEACTABICHMH O HAYYHOM MeETOJe TO3HaHUA H  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAOLUM SIBJICHUSIM;

dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHMS KaK pe3yiabTara H3y4eHHs OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

dopmupoBaHUEe YMEHHH OOBSICHATH SIBICHHUS C HCIOJb30BaHHEM (U3NYECKUX 3HAHUU U
HAaY4HBIX J0Ka3aTeJIbCTB;

dbopmMHpoBaHUE MPEACTABICHUNA O PO (GU3UKHU IS PA3BUTHUSL JPYTUX €CTECTBEHHBIX HAYK,
TE€XHUKU U TEXHOJIOTUH.

3agauamu yueOHoro mnpeamera «@Pu3MKa» Ha YpPOBHE CpEAHEro OOIIero oO0pa3oBaHUS
SBIISTFOTCSL:

e TpHOOpPETeHHE CHUCTEMBI 3HAHMKA 00 OOmMX (UINYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, BKJIIOYAs MEXaHUKY, MOJEKYJSPHYIO (PU3MKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKH;

dbopMHpoBaHNE YMEHUI TPUMEHSTh TEOPETUUECCKHIE 3HAHUS Il OOBSICHEHUS! (PU3NIECKUX SBICHUI
B IIPUPOJE U /s IPUHATHUS PAKTUUYECKUX PELICHUH B IOBCEAHEBHOM KU3HM;

OCBOCHHE CITOCOOOB PEIICHHs Pa3IUYHBIX 33]ad C SBHO 33JaHHOM (PM3UYECKON MOJEINbIo, 3ajad,
HOJPa3yMEBAIOIMX CAMOCTOSTENIbHOE CO37aHue (PU3NYECKOM MOJIeNH, AJEKBaTHOM YCIOBUSAM
3a/1a4i;

HOHMMaHue (U3MYECKMX OCHOB M MPHUHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJOTMYECKUX IPOLIECCOB, MX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIQICHUE METOJaMHM  CaMOCTOATENBHOTO IUIAHUPOBAHUS U NpOBelIeHHs  (HU3MUYECKHX
HKCIEPUMEHTOB, aHajlu3a W HHTEpHpeTauuy HHQOpMAIUHM, ONpPEIEICHUs JOCTOBEPHOCTH
HOJy4EHHOT'0 pe3ysbTara;

CO3/IaHME YCJIOBUM JUIsi pa3BUTHUS YMEHUM IPOEKTHO-HUCCIIEIOBATENIBCKOW, TBOPYECKOU
JESATEIIBHOCTH.

Mecto npenmMera «Pu3nkay B yueOHOM IUIaHE.

B cootBerctBUM ¢ PenepanbHbIM TOCYIapCTBEHHBIM 00pa30oBaTeIbHBIM CTaHIAPTOM
cpenHero oOmiero oOpa3zoBaHusi ydeOHbIH TipenMer «Dwusznkay sBIAETCS 005S3aTENbHBIM IS
u3zyueHus. Ha u3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha YpOBHE CPEIHEro o0Iero odpa3zoBaHus
otBoautcs 136 vacoB: B 10 kiacce — 68 yacos (2 yaca B Henenio), B 11 kiacce — 68 yacos (2 yaca B
HEJIEIIO).

st peanuzariuu nporpaMmel B 10 kinacce ucnonb3yetcs yaeOuuk [.51. MsikuieBa «Pusuka-
10» basosslit ypoBens, 2020 r., B 11 knacce — yueOnuk I'.5I. Mskumesa «®usuka-11» ba3osslit

ypoBeHs, 2020 r.,

Pabouas mporpamma yueOHOro mpeamera «®Pu3nka» COCTaBleHa C y4eToM paboueit
MporpaMMbl BOcnuUTaHus. BocnuTarenpHbli NOTEHLMAN JaHHOTO Y4eOHOro mpeaMera
o0ecreyrBaeT pealn3alnio CIEAYIOUHX eJEBbIX IPHOPUTETOB BOCIIUTAHUS 00yHarOIUXCS:

- YCTaHOBJICHHE JOBEPUTENIbHBIX OTHOUIEHMH MEXIy YUYHUTEIEeM M €ro y4eHUKaMU,
CHOCOOCTBYIOUIMX MMO3UTUBHOMY BOCIPHATHIO YYalIUMUCA TpeOOBaHUH W TPOChO yuuTens,
NPUBJICYECHUIO KX BHUMaHUS K O0OCyXJaeMoll Ha ypoke HHQOpMAIUH, AaKTUBU3ALHUU HX
MIO3HABATEJILHON 1E€ATEIbHOCTH;

- moOyXJ€HUE UIKOJIbHUKOB COONIIO/aTh Ha YpPOKE OOLIENPHUHSATHIE HOPMBI TMOBEIEHUS,
npaBuia OOIIEHUS CO CTAapIIUMH (YUUTEISIMU) M CBEPCTHUKAMH (IIKOJIBHUKAMH), HPUHIUIIBI
y4eOHOM TUCIUIUIMHBI U CAMOOPTraHU3allNu;

- TNPUBJEYEHUE BHMMAHHUS IIKOJIBHUKOB K LIEHHOCTHOMY AaCIEKTY M3Y4aeMbIX Ha YpOKax
SBJIEHUH, OpraHu3alys uxX paboThl C MOJIy4aeMoOi Ha ypoKe COIMaIbHO 3HAaYMMON MHpopMaIei —
UHUIMMPOBAaHUE €€ OOCYXKJEHUs, BBICKAa3bIBAaHHUS YYallUMHUCS CBOETO MHEHHUS 10 €€ IMOBOY,
BbIPa0OTKH CBOET0 K HEl OTHOILIEHUS;
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- UCTOJIb30BAHUE BOCIUTATEIILHBIX BO3MOKHOCTEH COJICPIKaHUS YUeOHOro MpeaMeTa yepes
JICMOHCTpAIIMIO JICTAM TPHUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TOBEICHHUS, TPOSBICHHS
YeJIOBEKOIIIOOUS 1 TOOPOCEPCUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIINX TEKCTOB JIJIsl YTCHUS, 337144
JUTSL pEIlIeHHUsI, TPOOJIEMHBIX CUTYalUil I 00CYKICHHUS B Kilacce,

- IPUMEHEHHUE Ha YPOKE UHTEPAKTUBHBIX (POPM pabOThI yUalIMXCs: HHTEIUICKTYAIbHBIX UTD,
CTUMYJIMPYIOIIMX TT03HABATCIBLHYI0 MOTHBAIIMIO IIKOJBHUKOB, AWAAKTHYECKOrO Tearpa, TIJie
MOJIy4YCHHBIE HAa YPOKE 3HAHHUS OOBITPHIBAIOTCS B TEATPAIbHBIX MOCTAHOBKAX; JUCKYCCHIA, KOTOpPBIE
JIAI0T y4al|MCsl BO3MOXKHOCTh IIPHOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOIO JMAJIOTa; TPYIIOBOM
paboThI WK pabOTHI B Mapax, KOTOPBIC y4aT MKOJIFHUKOB KOMaHIHOH paboTe U B3aUMOJICHCTBUIO C
JIPYTUMH JIEThMHU;

- BKJIIOUEHHE B YPOK UTPOBBIX MPOLIEYDP, KOTOPBIE TOMOTa0T NOJIEPKATh MOTUBALIUIO AETEN
K TOJYYCHUIO 3HAHWW, HAJAKUBAHUIO IMO3MTUBHBIX MEKIMYHOCTHBIX OTHOIICHHH B Kiacce,
IIOMOT'al0T YCTaHOBJICHUIO T0OpOKeNIaTeIbHOM aTMOCchepbl BO BpeMsl ypOKa;

- opraHuzainus medcTBa MOTHBHPOBAHHBIX M OSPYAMPOBAHHBIX YyYalIMXCS HaA WX
HCYCIICBAKOIIMMU OJHOKJIACCHUKAMM, OAarolICro IIKOJbHUKaM COLOHUAJIbBHO 3HAYUMBIA  OIIBIT
COTPYIHHYECTBA U B3AUMHOM TOMOIIIH;

- MHUIUUPOBAHHUC U IMOAACPIKKA HCCJICZIOBaTeHBCKOﬁ ACATCIIbHOCTU IIKOJBLHUKOB B paMKax
peanu3ai UMH HHIMBUIYAJbHBIX M TPYIIOBBIX HCCICIOBATEILCKUX IPOEKTOB, YTO JACT
IIKOJIBHUKAM BO3MOXHOCTbH HpI/IO6peCTI/I HaBbIK CaMOCTOATCIIbHOTO PCHICHUSA TeOpeTH‘IeCKOﬁ
npo0JieMbl, HaBBIK TCHEPUPOBAHHS M O(GOPMIICHHS COOCTBCHHBIX HJIEH, HABBIK YBAXKHTEIHHOTO
OTHOLIEHUSI K 4YY)XUM HAesIM, OQOpPMJIEHHBIM B palboTax JApyrux uccieqoBaresieli, HaBbIK
NyOJMYHOTO BBICTYIUICHHUS MEpe ayJAUTOPHEH, apryMEHTHPOBAHUS U OTCTAMBAHUS CBOCH TOUYKH
3pCHUSI.

2. Coaep:xxanue padoyeil nporpammsl «Pu3nka»

10 KITIACC

Pazgen 1. ®u3zuka v MeTOAbI HAYYHOI0 O3HAHMS

®dusnka — Hayka o mnpuponae. HayuHble mMeTonbl MO3HAHMS OKpyxaromiero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS PUPOJIBI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (QuU3MYeCKUX sIBIEHUN MU mpolieccoB. Hayunbsie rumoresbl. dusnueckue
3aKOHBI ¥ TEOPHUH. [ paHHIIBl MPUMEHUMOCTH (HPU3UYECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBUSI.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B
MPaKTUYECKON JeATETbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBblie ¥ U(GPOBBIE U3MEPUTEIIbHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe BrxeHre. OTHOCUTENbHOCTh MEXaHUYECKOTo ABMKeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemenienue, ckopocTh (CpefHsii CKOPOCTh, MIHOBEHHasi CKOpPOCTb) M YCKOpPEHHUE
MaTepUaTbHOM TOYKH, MX TPOEKIIMH HAa OCH CHUCTeMbl KoopauHaT. CIOKEeHHE TEepeMElIeHUN u
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MNPSIMOJWHEHHOE ABMKEHHE. ['paduku 3aBUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U NMEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHoe majeHne. Y cKopeHrue CBOOOHOTO TTaICHHS.

KpuBonunelinoe npmxenue. J{BuxkeHue MaTepruagIbHON TOYKU MO OKPYKHOCTH € TOCTOSIHHOM
10 MOJYJIIO CKOPOCTHIO. YTJIOBasi CKOPOCTh, JTMHEHHAsT CKOpOCTh. [lepron n yacTora oOparmieHus.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.

TexHnveckue ycTpoucTBa U MPAKTUUECKOe MPUMEHEHHUE: CITUAOMETP, IBIKCHHE CHAPSIOB,
LEMHbIE U peMEHHbBIE TIEPEeIayn.



Jlemoncmpayuu

Mogenb cuctemMbl 0TCUETA, MILTIOCTPAIMd KHHEMAaTHYECKUX XapaKTEPUCTUK JABUKECHHUS.

[IpeoOpazoBaHue ABUKCHHM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmotenue aBrKeHUs Tela, OpOIMIEHHOTO MO YTIIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOHOTO MaICHHS.

Hanpasnenue ckopocTy npy IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydeHne HepaBHOMEPHOTO JBHKEHUS C LIENIbIO ONPEAEIEHNUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIMIEHUS MEXIY MYTSIMH, MPOUICHHBIMHU TEJIOM 3a MOCIEI0BATEIbHbBIC
paBHbBIE MPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBHUKEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOU
HYJIIO.

N3yuenue nBUKEHUS MAPUKA B BI3KOU KUIKOCTH.

N3yuenune nBukeHus Teaa, OpOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

ITpunumn otHocutensHocTH ['anunes. Ilepsoiil 3akoH HeroToHa. HEpIManbHbIE CUCTEMBI
oTcuéra.

Macca Ttema. Cwuna. Ilpunmun cynepnosuuuu cui. Bropoit 3akoH Herotona s
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH Hpr0TOHA [1711 MaTepraibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsoxectu. [lepas kocMu4eckasi CKOPOCTb.

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

Tpenue. Bunsl Tpenus (1mokosi, ckonbxeHusi, kaueHus). Cumna tpenusa. Cyxoe Tpenue. Cuna
TPEHHSI CKOJIBKEHUSI W Cwia TpeHus mokos. Kosddumment tpenus. Cuna COMpPOTHBICHUS TPU
JIBUDKEHUHU TeJIa B )KUJIKOCTH WJIU Ta3e.

[TocTymarenbHoe U BpamaTeibHOE JBUKEHHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CUJIbI OTHOCUTENIBHO OCH BpaieHus. [lnedo cubl. YcinoBus paBHOBECHUS TBEPAOTO
TeJa.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: MOJALIUIIHUKH, JIBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienne nHepuum.

CpaBHeHME Macc B3aUMOJIEHCTBYIOIINX TE.

Bropoii 3akon HeroToHa.

N3smepenue cu.

Crno>xeHue CHIL.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT AedopMaIiu.

HeBecomocTs. Bec Tena nmpu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHME CHUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecHs TBEPAOTO Teia. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydenue neuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAKOIIMX B MPYXUHE U PEZMHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAIllCHUS.

Tema 3. 3aKoHvl cOXpaneHus 6 mexaHuke

NmMnynsc mMarepuanabHON TOYKHM (T€da), CUCTEMBbI MaTEepHAIbHBIX TOUYEK. MMyIbC CUIBI U
W3MEHEHHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUS UMITYJIbca. PeakTHBHOE NBH)KEHUE.

PaboTa crbl. MOIIHOCTH CHITHI.

Kunernueckass sHeprus MmartepuaibHOW Touku. Teopema 00 H3MEHEHHWU KHHETHYECKOU
SHEPIUHU.

[TorenunansHas sHeprus. [loTeHumanbHast 3Heprust ynpyro n1eGopMUpOBaHHOW MPY>KUHBL.
[ToTeHnuanbHas SHEPTUS TeNa BOIH3U TOBEPXHOCTH 3EMITH.
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[ToreHnuanpHbple W HEMOTCHUMANbHbIE CHIbL. CBs3b pabOThl HEMOTEHIUAIBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOM SHEPIUH.

VYupyrue u Heynpyrue CTOJIKHOBEHMSL.

TexHu4eckue yCTpOHCTBA M MPAKTUYECKOE NPUMEHEHHUE: BOJOMET, KONEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexoa MOTeHIUATLHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

W3yuenne aOCONIOTHO HEYNPYroro yaapa C IOMOUIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUIIBI C U3BMEHEHHEM MEXaHMYECKOW SHEPTUH Tella Ha puMepe
paCTSKEHUS PE3UHOBOIO KIYyTa.

Pa3nea 3. Mosekynsipuasi puznka 1 TepMOAHUHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopun

OCHOBHbIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX ONBITHOE 0OOCHOBAHHE.
bpoynosckoe apmxenue. Auddys3us. Xapaktep IBUKEHUS W B3aUMOJICHCTBHUS YaCTUIl BEIIECTBA.
Mogenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPIBIX TNl U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE
3TUX Mojeneil. Macca u pa3mepsl Moiiekyil. KonnuectBo BemectBa. [loctosinHas ABorapo.

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

Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETHUYECKOW TEOpUHU
UJEaBbHOrO ra3a. AOCOII0THAs TeMIepaTypa Kak Mepa CpeHel KHHETUUECKON SHEPIUH TEIII0BOTIO
JIBWKeHUs yactul rasa. lllkana remneparyp KenbBuna. ['a30Bble 3akoHbI. YpaBHeHue MeHeneeBa—
Knaneiipona. 3akon Jlanbrona. M3ompoiecchl B uacaJibHOM Ta3e C MOCTOSHHBIM KOJMYE€CTBOM
BeniecTBa. [ paduyeckoe npeacraBieHne U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuveckue ycTpocTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITEl, TOKa3bIBAIOIIME JTUCKPETHOE CTPOCHHME BemlecTBa, (ororpadun MOJIEKYI
OpPraHMYECKUX COCTUHEHUM.

OneIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JTBHXKEHUS.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHS.

Monens, WUTIOCTpUpYIOLIas MPUPOLY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS UI€AJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

Omnpenenenne Macchl BO3AyXa B KJIIACCHON KOMHATe Ha OCHOBE U3MEpPEHU 00bEMa KOMHATHI,
JIaBJICHUSI U TEMIIEPATyphl BO3/1yXa B HEll.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peXEHHOT0 Tasa.

Tema 2. Ocnoebl mepmoounamurku

TepMonnHaMuueckass cuctema. BHYTpEHHsIsI 3HEpPrus TEPMOJMHAMUYECKOW CUCTEMBI U
crocoObl €€ u3MeHeHus. KommnuecTBo TeruioTsl U pabota. BHYTpeHHssI sHEprusi 0AHOATOMHOIO
UJEANBHOTO raza. Buapl Temonepeaauu: TEIIONPOBOJHOCTb, KOHBEKLUS, U3IyYeHHUE. Y IeIbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH PU TEIUIONEpe1aye.

ITonsarue 06 agunabaTHoM npouecce. [1eprlil 3akoH TepMoanHamMuKH. [IpuMeHeHne nepBoro
3aKOHa TEPMOJAMHAMHUKH K H30MpolieccaM. ['paduueckast uHTeprnpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocThs Mpo1eccoB B IpUPOJIE.

TennoBeie Mammubl. [IpuHIUNBL AeiicTBUS TenaoBbIX MamuH. [IpeoOpa3oBanus sHepruu B
TeroBbIX MamuHax. Koagdument nonesnoro neiictsus temnooit Mammubl. [ukn KapHo u ero
KOA((UILIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE TPOOIEMbl TEIIIOIHEPTETUKH.



TexHuueckue ycTpocTBa U MPaKTUUECKOE MPUMEHEHHE: IBUTATeb BHYTPEHHETO CrOpaHusi,
OBITOBOW XOJOIUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEH SHEPTUHU TeJla IPU COBEPLICHUH Pa0OThI: BbUIET IPOOKHU U3 OYTHUIKU
MOJ JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue H¢upa B JATYHHOH TPYyOKe MyTEM TpEHUs
(BUICOIEMOHCTpALIHS ).

N3menenue BHyTpeHHEH 3HEpruu (TeMneparyphbl) Teia Mpu Terionepeaade.

OnpIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLUIHBIM OTHUBOM).

Monenu mapoBoil TypOHUHBI, ABUraTelNsi BHYTPEHHETO CrOPaHuUsl, pEaKTHBHOT'O JIBUTATEJI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue yaenbHOu TeIIOEMKOCTH.

Tema 3. Acpezcamnuie cocmosanusn eeuyecmea. Dazoswvie nepexoonvt

[Tapoobpa3oBanue u KoHAeHcanus. VMcmapenue u kuneHue. AOCOIIOTHAS U OTHOCUTEIIbHAS
BJIQXKHOCTh BO3AyXa. HacelmeHHBIH map. YienbHas TeIUioTa MapooOpa3oBaHus. 3aBHCHUMOCTh
TEeMIIepaTyphbl KUTICHUS OT JaBJICHUSI.

Teépmoe Teno. Kpucrtamnnueckue u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAJLIOB.
Kunkue xpucramibl. CoBpeMeHHble MaTepuansl. [lnaBnenue u kpucramumsanus. Y aenpHas TernjaoTa
riasnenus. CyOnumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckue yCTpOHMCTBAa M IPAKTUUECKOE IMPUMEHEHHE: TUTPOMETP M ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOIMH MOJIYyYEHHUs] COBPEMEHHBIX MaTEpUaIoB, B TOM YHCJIE€ HAHOMATEPHAJIOB, U
HaHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaChILEHHBIX [1apPOB.

Kunenue npu moHW>KEHHOM JaBJICHUU.

CriocoOsl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHus U TUIaBJICHUS KPUCTAUTHYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAILJIOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMunka

Tema 1. dnexkmpocmamuxa

OnexTpu3anus Tel. JNeKTpuuecKui 3apsia. [{Ba Buia ajnexkTpuueckux 3apaaos. [lpoBonHukw,
JUBJIEKTPUKU U MTOIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI IIEKTPUUYECKOTO 3aps/ia.

BszaumopeiictBue  3apsaoB.  3akoH Kynona. TodeuHblif  snekTpuueckuil  3apsi.
Onektpuueckoe mnone. Hanpspk€HHOCTh  anekTpudeckoro mnons. [lpuHnun —cynepno3unuun
AIIEKTPUYECKUX MoJIel. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

PaGora cun anekrpocraruyeckoro noms. [lorennuan. Paznocts noreniuanos. [IpoBogHuku
U IUBJIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJe. JludnekTpuieckasi IpOHUIIAEMOCTb.

OnektpoéMkocTh. KoHaeHcaTop. DIEKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEprus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHnuyeckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPOCKOMN, 3JIEKTPOMETP,
AIIEKTpOCTATUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB, KOHIEHCATOpP, KOMHPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U NIPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anmoaeiicTBre HaRIEKTPU30OBAHHBIX TET.

DNEKTPUUECKOE M0JIE 3apsyKEHHBIX TEII.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTUYeCcKas 3allluTa.

JIMBIIEKTPUKYU B 3JIEKTPOCTATUYECKOM TIOJIE.



3aBUCHUMOCTD JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IUIOMIAAH JIACTHH, PACCTOSIHUS
MEXAY HUMH U TU3JIEKTPUIECKON MIPOHNLIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenue 31eKTpoEMKOCTH KOH/IEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuyeckuii mok. Toku é paznuunvix cpeoax

DNEeKTPUUECKUH TOK. YCJIOBMS CYLIECTBOBaHMS JIEKTPUUYECKOro Toka. MCTOYHMKHM ToOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspokenune. 3akon Oma i1 yyacTka LIETH.

DNeKTpUYECKOe CONIPOTUBIICHHE. Y IeJIbHOE CONIPOTUBIIEHHE BenlecTBa. [locnenoBarensHoe,
[apauIeIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOAHUKOB.

Pa6ora snexkrpuyeckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTB 37EKTPHUUECKOTO TOKA.

ONEeKTPOABMKYIAsl CUJIa U BHYTPEHHEE CONPOTHUBIIEHWE MCTOYHUKA TOKA. 3akoH Oma s
MOJIHOM (3aMKHYTOM) 2JIEKTpHYecKoi mernu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAs MPOBOAUMOCTh TBEPJABIX METAUIOB. 3aBUCUMOCTh CONPOTHUBIIEHUS METAIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAass W TpUMECHAss TMPOBOAUMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DNeKTpUYeCcKUii TOK B pacTBOpax WU paciulaBax »3JEKTPOJIUTOB. OJIEKTPOJIUTHYECKAs!
JUCCOIHAIUS. DIEKTPOJIN3.

DnekTpruyeckuii Tok B razax. CaMOCTOSATENbHBIA U HECAMOCTOATENbHBIN pa3pan. MomaHus.
IIna3zma.

TexHnueckue ycTpoilcTBa U MPAKTUYECKOE MIPUMEHEHUE: aMIIEpPMETP, BOJBTMETpP, PEOCTAT,
MCTOYHUKHU TOKA, SJIEKTPOHATPEBATEIbHBIE TPUOOPHI, IEKTPOOCBETUTENILHBIE IIPUOOPHI, TEPMOMETP
COIMPOTHUBIICHUS, BAKYYMHBIM TUOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOJIHUKOBBIN THO,
rajibBaHMKa.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HANIPSIKEHUSL.

3aBUCHMOCTh CONPOTUBJICHUS IMJIMHAPUYECKUX TPOBOAHUKOB OT JJIMHBI, ILUIOIIAIA
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[IpssMoe u3MepeHne HNEeKTPOABMXKYIIEH cuibl. KOpOTKOE 3amblKaHUE TalbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTH 31EKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOJIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

N3ydeHne cMEIIaHHOTO COEJUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoaABMKYIIEH CHiIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHUS.

Habmtonenue snexTponusa.

MexnpeameTrHblie CBSI3H

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS C Y4ETOM
COJIEpXKATEIBHBIX MEXKITPEIMETHBIX CBA3EH ¢ KypcaMH MaTeMaTHKU, OMOJIOTHH, XUMUH, Teorpadun
Y TEXHOJIOTHH.

Mesicnpeomemnvle nowsimusi, CBS3aHHbIE C H3yYEHHEM METOJ0B HAYYHOIO IO3HAHMS:
SBIIEHUE, HAy4HbIM (QakT, runoreza, ¢uU3MUecKas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: perieHre CUCTEMbl YpaBHEHUM, TUHEWHas (QyHKIUs, mapadboia, runepoona,
uX rpaduku U CBOICTBa, TPUTOHOMETPUYECKHE (YHKIIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTaHIEHC,



OCHOBHO€ TPUTOHOMETPUUECKOE TOKIAECTBO, BEKTOPBI U UX IMPOEKIIMH Ha OCU KOOPAUHAT, CJI0KECHUE
BEKTOPOB.

Buonoeusn: MexaHnveckoe ABIDKEHHE B KHUBOW mpupojae, auddysus, ocMoc, TEIIo00MeH
KHUBBIX OpPraHU3MOB (BHUbI TEIUIONEpeNaud, TEIUIOBOE PaBHOBECHUE), DJIEKTPUUYECKUE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIPHAsi Macca, TeIUIOBBIE CBOKMCTBA TBEPABIX TEIl, )KUJAKOCTEH U Ia30B, dJIEKTPUYECKHE CBOMCTBA
METAJIJIOB, MIEKTPOJINTUYECKAs IUCCOLMALINS, TAJIbBAHUKA.

T'eoepacghus: BIaXXHOCTH BO3/lyXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKEe JIBUKEHUN C MCIIOJIb30BAHUEM MEXaHU3MOB, YUYET TpEHHs B
TEXHMKE, MOAIIUITHUKY, UCII0JIb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHUKE (paKkeTa, BOJOMET
U Jpyrue), IBUraTellb BHYTPEHHEIO CrOpaHMs, MapoBas TypOuHa, OBITOBOH XOJOJMIBHUK,
KOHJIULIUOHED, TEXHOJIOTUHU IOJyYECHHs] COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB,
U HAHOTEXHOJOIMH, O3JIEKTPOCTATHYECKas 3allluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB, KCEPOKC,
CTpYHHBIH TIPUHTEp, 3JIEKTpOHArpeBaTelIbHbIE NPUOOPHI, 3JIEKTPOOCBETUTENbHbIE MNPUOOPHL,
raJlbBaHMKa.

11 KJIACC

Pa3znen 4. DiiekTpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKWUSA

ITocTosiHHBIE MarHUTHI. B3auMonelcTBruE IOCTOSIHHBIX MarHUTOB. MaruutHoe nosie. Bexrop
MarHuTHOM MHAYKIMH. [[pruHIMN cynepno3unmuym MarHuTHEIX 1osiel. JIMHuM MarHuTHOM MHIYKIIMH.
KapTuHa nuHMI MarHUTHON MHAYKLUU IOJIS IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1o0JIe NPOBOAHMKA C TOKOM. KapTMHa JIMHUN WMHIYKIWHM MAarHATHOIO IOJIA
JUIMHHOTO IIPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJAHMKA, KATYIIKU € TOKOM. OnbIT
Opcrena. BzanmopelicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna Jlopenua, e€ Moynb U HallpaBiieHUE. J{BUyKeHNE 3apsyKEHHOW YacTULbI B OTHOPOAHOM
MarHuTHOM nose. PaGora cuisl Jlopenna.

SIBneHue DNEKTPOMArHUTHOM HMHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM HWHIYKLHH.
DNEeKTPOABMKYIIAsl CUJIa MHAYKLIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anexkTpuyeckoe Mmose. DJIEKTPOJBIKYIIAs CHIa HHIAYKIUM B IPOBOJHUKE,
JBUKYLIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABIIKYILAS CUJIA CAMOMHIYKIIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckne yCcTpoOMCTBAa M IPAKTUYECKOE IIPUMEHEHHE: IIOCTOSIHHbIE MAarHHTHI,
AJIEKTPOMArHUTHl, MJIEKTPOIBUraTEIlb, YCKOPUTEIU 3JIEMEHTAPHBIX YaCTULl, MHAYKLIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE HIIEKTPOHHOTO ITyYKa MarHUTHBIM ITOJIEM.

JIMHUM MHIYKIMY MarHUTHOTO IOJIA.

B3anMopeicTere 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIUH.

[IpaBuio JleHna.

3aBUCUMOCTD 3JIEKTPOJABMKYIIEH CHUJIBI MHAYKLIUU OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
MIOTOKa.

SIBneHne caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

W3ydyeHre MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.
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HccnenoBanue 1eiCTBUSA OCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSBIEHUS 31E€KTPOMAarHUTHON MHIYKIUU.

Pa3nea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle K0ja1ed0anus

Konebarenpnass cucrema. CBoOonHble MexaHWyeckue Konebanus. [apmoHuueckue
konebanus. llepuon, wacrora, ammiuryaa u (aza xonebanuil. [IpyXUHHBIH MasTHUK.
MareMaTH4ecKuii MasTHUK. Y paBHEHHE rapMOHMYECKHX Kosebanuid. IIpeBpamienue sHeprun npu
rapMOHMYECKHUX KOJICOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOAHBIC SJIEKTPOMArHWTHBIE KOJEOAHUS B HICATHHOM
K0J1e0aTEeIbHOM KOHTYpE. AHAJIOTUSI MEKAY MEXaHUYECKUMH U 3JIEKTPOMArHUTHBIMU KOJICOAHUSMU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUHU B UCATLHOM KOJIeOAaTEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxamIIUX KojieOaHUSX. BBIHYXJEHHbIE MEXaHUYECKUE KOJICOaHMUs.
Pe3onanc. BeinyKa€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tepemennbiii Tok. CHHYCOMJAIbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA M HATIPSKEHUSI.

Tpanchopmarop. IlpousBoncTBo, mepemaya U MOTpeOJieHHWE AIEKTPUUYECKOW SHEPTHUU.
OKOJIOTUYECKME PHUCKM IPU TPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa ucCHOIb30BaHUSA
3JIEKTPOIHEPTUU B TOBCEHEBHOMN KU3HU.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: dJIEKTPUIECKUNA 3BOHOK, T€HEpaTOp
MIEPEMEHHOT0 TOKA, JIMHUH 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOaTeIbHOW CUCTEMbI (NIPYKUHHBIA WIM MaTeMaTHUYECKUN
MasITHUK).

Habmoienue 3aTyxaroniux kojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB00OOIHBIC AJIEKTPOMArHUTHBIE KOJICOAHMS.

OcumstorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa M HANpsOKEHHs OT BpPEMEHH) JUId
AJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHaHc npu mocnenoBaTeNbHOM COEAVMHEHMHM PE3UCTOpA, KAaTYIIKM WHIYKTUBHOCTU H
KOHJIEHCATOopa.

Mozenb TMHUY 3IIEKTPONIEpPEIaUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

HccnenoBanue 3aBUCUMOCTH MEPUO/Ia MAJIbIX KOJeOaHUN Tpy3a Ha HUTU OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanue NepeMeHHOr0 TOKa B LIENH U3 ITOCJIE0BATEIBHO COEAMHEHHBIX KOHIEHCATOPa,
KaTyILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHble 60JIHbL

MexaHuueckue BOJIHBI, ycioBUs pacnpocTtpaHeHus. [lepuoa. CkopocTh pacnpocTpaHeHus u
JuinHa BosiHBL. [lonepeunbie 1 MpoAoibHbIe BOJIHBI. VHTepdepeHus u Tudpakins MEXaHUYeCKHX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJHBL. YCIIOBUS H3Iy4eHHUS 3JIEKTPOMATrHUTHBIX BOJH. B3anmuas
opueHTalus BekTopoB E, B, V B anekrpoMaruuTHoi BosHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)keHHe,  MpeJIOMJIEHHe,  monsdpu3auus,  Audpaknus,  uHTepdepenuus.  CKOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[Ikana 371eKTpOMarHUTHbIX BOJIH. [I[puMeHeHne 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguOCBsI3U U TeNeBUACHUA. Pagronokanus.

DIIEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOLIEH CPEBI.

TexHnuyeckue yCTpoCTBa M INPAKTUYECKOE IPUMEHEHHE: MY3BIKAJIbHBIE HWHCTPYMEHTHI,
yIbTPa3ByKOBasi TUAarHOCTHKA B TEXHUKE U MEIULIMHE, PaJiap, paauoNpUEMHUK, TEIEBU30pD, aHTEHHA,
tenepon, CBU-neus.



10

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJ0JIbHBIX BOJH.

Konebnronieecs T€10 Kak UCTOUYHUK 3BYKa.

Habunoienue otpakeHus U NpeoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue nnrepdepeHunu u qupakiui MEXaHHIECKUX BOJH.

3BYKOBO pe30HaHC.

HaGumoieHne cBsi3u TPOMKOCTH 3BYKa U BHICOTBI TOHA C aMIUTUTYAON M YaCTOTOM KOJIeOaHMIA.

HccnenoBanue CBONCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPasKeHUE, IPEIOMIICHUE, TOIspU3alus,
nudpakuus, tHTepdepeHIus.

Tema 3. Onmuxka

I'eomeTrpuueckas ontuka. [IpsimonuHeiiHOe pacnpocTpaHEHHE CBETa B OJHOPOJHON Cpeje.
JIyd cBera. ToYeUHBIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxeHus cBeTa. I[locTpoeHune M300pakeHH B IIOCKOM
3epKaje.

[Ipenominenue cBera. 3aKOHBI IPEIOMIICHUS CBETA. AOCOIIOTHBIN MTOKA3aTelNb MPEIOMIICHUS.
[TonHoe BHyTpeHHee oTpakeHue. [IpeenbHblil yroi moaHOro BHYTPEHHETO OTPasKEHUSI.

Hucnepcus csera. CioxHbIi cocTaB Oenoro cBera. LIBer.

Cobuparomue u paccerBaromiye JUH3bl. ToHKas TuH3a. DOKYyCHOE pacCTOSHHUE M OMTUYECKAs
CWJIa TOHKOM JInH3BL. [TocTpoeHne n300pakeHui B COOMPAIOIINX U PACCEUBAIOIINX JIMH3aX. DopMmyra
TOHKOM JIMH3bI. Y BEJIMUYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

Bonnosas ontuka. aTepdepennus cBera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS HAOIIOICHUS
MaKCUMYMOB ¥ MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
HUCTOYHUKOB.

Hudpaxmus cBera. Audpaxnmonnas pemerka. Y cioBre HaOII0ISHHS TJIABHBIX MAKCUMYMOB
IpU MMaJeHUH MOHOXPOMATHYECKOI0 CBETa Ha TU(PAKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiicTBa M TNPAKTUYECKOE INPUMEHEHHUE: O4YKH, Jyma, QoToarnmnapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, AW(paklIrOHHAs peléTka,
HOJIIPON .

Jlemoncmpayuu

[IpssmMonuHEtHOE pAcIpOCTpPAHEHUE, OTPAKEHUE M IpesomiieHue cBera. OnTudeckue
npuOOopBI.

IlosnHOE BHYTpEHHEE OTpakeHHe. MoJenb cBeToBoa.

HccnenoBanue cBONCTB N300paXeHH B TMH3AX.

Monenn MUKpOCKOIa, TENECKOIa.

Hab6mronenue unrepdepeHiuu ceera.

Habmtonenune nugpaxkuuu cera.

HaGmronenue qucnepcuu certa.

[TonydeHune ciekTpa ¢ HOMOIIbIO IIPU3MBI.

[Tonydenue ciekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEHIETKY.

HabmtoneHue nonspusaium cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne nokasaresns nIpeaoMIIEHUS CTEKIIA.

WccnenoBanue cBONCTB N300paxKeHH B TMH3aX.

Habmtonenue nucnepcuu cBeTa.

Pa3pnen 6. OcHOBBI crieMAIbHOM TEOPUH OTHOCUTEIBHOCTH

I'paHuiel NPUMEHUMOCTH KJIacCHYECKOM MexaHukH. [locTynaTsl crienuanbHOM Teopun
OTHOCUTENIbHOCTH: WHBAPUAHTHOCTh  MOJYJS CKOPOCTH CBeTa B  BaKyyMmMe, INPUHIUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JIECHHE BPEMEHH U COKPAILIEHUE JITUHBI.

OHeprus U UMIYJIbC PEITUBUCTCKON YaCTHIIBI.



11

CBs13p Macchl € 3HEPTUEN U UMITYJICOM PEISTUBUCTCKOMN YaCTHULIBl. DHEPTUS IOKOS.
Pasznea 7. KBanToBas pusuka
Tema 1. Dnemenmovl KGAHM OGO ONMUKU
®dotonbl. Popmyna [lnanka cBs3u SHEpruM (POTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIHC
doroHa.
OTtkpeiTue u uccienoBanue Gorodddexra. OnwiTel A. I'. CtoneroBa. 3akoHbl hoTodhdekra.
VYpaBuenue Ditnmreiina g poroaddexra. «Kpacnas rpanuna» Gororddexra.
JlaBrienue cBera. OnwiThl [1. H. JIeOenena.
XHUMHYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpOHCTBA U NPAKTHUECKOE NpUMEHeHHue: (OTOAIEMEHT, (OTOAATUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oTo3deKT Ha YCTAaHOBKE ¢ TUHKOBOU IIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.
Cseroauos.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmbiThl Pesepdopaa mo paccesHuto o -uactuil. Ilnanerapnas
mozenb atoMa. [loctynarel bopa. M3myuenue u noriomienrne (OTOHOB IPH MEPEX0JIE aTOMa C OJHOTO
YPOBHsI 3Hepruu Ha Apyroi. Bunel cnektpoB. CrieKTp ypOBHEW 3HEPTHH aTOMa BOJAOPO/A.
BousiHoBbI€ cBOMcTBa yacTull. Bomubl ne bpoinsa. KoprnycKyisspHO-BOJIHOBOM Tyanu3Mm.
CHoHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.
TexHudeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIEKTPAIbHBIA  aHAJIN3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopaenb onbiTa Pesepdopna.
Omnpenenenre AJIMHBI BOJIHBI JIa3epa.
HabnroneHue nuHeyaThIX CIEKTPOB U3TyUEeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol
HalGmronenue nuHeyaToro criekTpa.
Tema 3. Amomnoe aopo
DKCIepUMEHTHI, I0Ka3bIBAIOLIUE CIOKHOCTh CTPOeHUS Aapa. OTKpbITHE paAHOaKTUBHOCTH.
OmnbiTel Pesepdopna mo ompeseneHuIo cocTaBa paJMoOakTHUBHOro u3iaydeHusi. CBoiicTBa anbda-,
Oera-, raMMa-u3aydeHus. BiusHue panoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.
OTkpeiTHE POoTOHA U HelTpoHa. HyknonHas monens siapa I'elizen6epra—lBanenko. 3apsiy
anpa. MaccoBoe uucino sijgpa. M30Tomnst.
Anbda-pacnan. DIeKTpOHHBI M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uznydeHue. 3aKoH
PaAMOaKTUBHOIO pacmaja.
DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuibl. JledekT Macchl spa.
AnepHsle peakunu. JleneHne U CUHTE3 SAEp.
Snepubiii peaxktop. Tepmosnepublii cuHTe3. I[IpoGieMbl W NEPCHEKTHBBI  SAACPHOU
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKH.
OnemeHTapHbIe YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
dyHnameHTaIbHbIE B3auMOAeHCTBUSA. EAMHCTBO (hn3ndecKkoit KapTHHBI MHpa.
TexHuueckue ycTpoWcTBa M IMpakTHYECKOE MPUMEHEHHE: NO3UMETp, KaMmepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoOa.
Jlemoncmpayuu
CuéTunK MOHM3UPYIOLUX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol
HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).
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Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Oranel pa3BUTHA acTpoHOMHUU. IIpHKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAYCHUE ACTPOHOMMH.

Bun 3Bé3aH0r0 HebGa. Co3Be3nus, ApKue 3BE3bI, IUTAHETHI, X BUIAUMOE JBIKEHHE.

Conneunas cucrema.

Connue. ConHeuHas akTUBHOCTb. Mlcrounuk sHeprun ConHua v 3B€31. 3BE3/1bl, UX OCHOBHbBIE
XapaKTepUCTUKU. JluarpamMma «CIEKTpajbHBIA KJIACC — CBETUMOCTB». 3BE3IBI TJIABHOU
[IOCJIEI0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca —  CBETMMOCTb» [ 3BE37  IJIaBHOU
NoCIIe0BaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHbBIE IPEACTABICHUA O
IIPOUCXOXKAECHNUH U 3Botoluu CoslHLA U 3BE31. DTalmbl XKU3HU 3BE3 L.

Muneunsbiii [1yTe — Hama ["anaktuka. [lonoxenue u nrxenue CosnHua B ['anaktuke. Tumsl
rajakTuk. Paguoranaktuky U kBazapbl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bcenmennoi. 3akon Xa0O06ma. Pasberanme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe nzimyyeHue.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepewénnplie npo6iieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

Habnronenust HeBOOPYKEHHBIM IJ1a30M C HCIIOJIb30BAaHHEM KOMIIBIOTEPHBIX IIPUIIOKEHHUH JIT1s1
OIpeNieIeHUs] TOJIOKEHUS] HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [ytu.

O0o0maroniee NoBTOpPeHUE

Posnb pu3MKK 1 aCTPOHOMHUU B 3KOHOMUYECKOH, TEXHOJIOIMYECKOM, COLIMAIbHOM U 3TUYECKOM
cdepax IeATeNLHOCTH YeJIOBEKa, POJIb U MECTO (PM3MKH M aCTPOHOMHHU B COBPEMEHHON HAyYHOUH
KapTHHE MUpa, poJib (U3NYECKOI TeopuH B ((OPMUPOBAHUU NPEACTABICHUN O PU3NYECKOM KapTHHE
MHUpa, MeCTO (pU3MUYECKOW KapTHUHBI MUpa B OOIIEM psIy COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
IIPEJICTaBICHUN O IIPUPOAE.

Me:xnpeameTHble CBSI3U

N3yuenne kypca ¢usuku 6a30Boro ypoBHsS B 11 kiacce oOcCyIIecTBISETCS C Y4ETOM
COJIepKaTeNIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH, Teorpapuu
Y TEXHOJIOTHH.

Meoswcnpeomemnvle nowsimus, CBA3aHHbIE C H3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHME, HAyuyHbIH (QakT, TUMOTe3a, (QHU3MUECKas BEIUYMHA, 3aKOH, TEeOopHs, HaOII0/IeHHe,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHUe CHUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUYECKHE (QYHKLIUHU: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U MX IPOEKLIUU
Ha OCH KOOpJMHAT, CJO0XEHHWE BEKTOPOB, IPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKUUH, MNPU3HAKU
10/100UsI TPEYrOJIbHUKOB, OIIPEIEIICHHE TIOUIaIN IUIOCKUX GUryp U o0bEMa Ted.

Buonoeus: anekTpuueckue sBJICHUS B )KMBOM MpUpPOJE, KojeOaTenbHble IBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKHE SIBICHUS B XKUBOU MPUPOAE, AEHCTBUE palalliy Ha )KUBbIE OPraHU3MBbI.

Xumus: CTPOGHHE aTOMOB UM MOJEKYJ, KpHUCTAJUIMUECKas CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHAIH3.

l'eoepaghus: MmarHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX pyA, (PoTochEMKa 3eMHOM
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: TAHAN QJICKTpoIepeaay, reaeparop rnepeMEHHOTr0 TOKa, 3JICKTPOJABUTIAaTCIIb, UHAYKIIMOHHAA

neyn, paaap, pa,Z[I/IOHpI/IéMHI/IK, TCJICBU30pP, aHTCHHA, TeHeq)OH, CBI‘I'HG‘IB, HpOCKL{I/IOHHHﬁ arrapar, BOJJIOKOHHAas
OIITHKA, COJTHCYHAsA GaTapeﬂ.

3. Ilnanupyembie pe3yJbTaThbl 0CBOEHHUSI Y4eOHOIro npeaMmera «Du3suka.

JInyHOCTHBIE pe3yabTaThl.
JInuHOCTHBIE Pe3yIbTaThl OCBOCHUS YueOHOro npenmMera «DPU3uKa» JT0JKHBI OTPaXaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH
NO3HULIMEH JTMYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPHEHTAIMH, TO3UTUBHBIX BHYTPEHHHUX YOESKICHUH,
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COOTBETCTBYIOIIUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACHIMPEHUE KUZHEHHOTO
OMBITA U OIBITA AEATEIBHOCTH B MPOLIECCE PeATU3al OCHOBHBIX HAIIPaBICHUN BOCIUTATEIbHON
JESITEIBHOCTH, B TOM UHUCIIE B YACTHU:

1) 2PANCOAHCKO20 80CNUMAHUSL.

C(OPMHPOBAHHOCTh  TPAKIAAHCKOH MO3WIMHM  OOydalomerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 YJI€HAa POCCHMCKOro OOlIecTBA; MPUHATUE TPAJAULMOHHBIX OOIIEYEIOBEYECKHX
TYMaHUCTUYECKHUX U IEMOKPATHYECKUX [IEHHOCTEH; TOTOBHOCTh BECTH COBMECTHYIO JIESITEIbHOCTD B
MHTEpecax TIpaXJIaHCKOro oOOIIecTBa, y4yacTBOBaTh B CaMOYIIpPaBJIEHUU B 0Opa30BaTENIbHON
OpraHu3allii; YMEHHE B3aUMOJCHCTBOBATh C COLMAIBHBIMA MHCTUTYTAMH B COOTBETCTBUHU C UX
(GYHKLIUSAMYU U Ha3HAYEHUEM; TOTOBHOCTb K T'YMaHUTAPHOMN U BOJIOHTEPCKOI 1eATEIbHOCTH;

2) NAMPUOMUYLECKO20 B0CNUMAHUS

Cc(OPMHUPOBAHHOCTb POCCHUMCKON I'pakJaHCKOW MJCHTUYHOCTH, NMATPUOTU3MA; LIEHHOCTHOE
OTHOILIEHHE K TOCYJapCTBEHHBIM CUMBOJIAaM, TOCTH)KEHUSIM POCCUHCKUX YUEHBIX B 007aCTH (PU3UKU
U TEXHHUKE;

3) 0YX0BHO-HPABCHBEHHO20 80CNUMAHUSL

C()OPMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, O3TUYECKOTO IIOBEIEHUs; CIIOCOOHOCTb
OLICHMBATh CHUTYAllMI0 W TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSACh HAa MOpPAJIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCIIE€ B JAEATENBHOCTU YUYEHOIO; OCO3HAHHE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOrO OyIyILEro;

4) ICMEMU4ecKo20 60CHUMAaHUSL

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKJIIOYas 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILErO
¢du3nueckoil Hayke;

5) mpyo008020 80CNUMAHUSL.

HHTEpeC K Pa3uuHbIM chepaM MpodhecCUOHATBHON JesTeIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM
c (u3MKOW W TEXHMKOH, YMEHHE COBEpIIaTh OCO3HAaHHBIA BBHIOOp Oynymiei mpodeccun u
peaan30BbIBaTh COOCTBEHHBIEC JKU3HEHHBIE IUIaHBL; TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUIO U
camMo00pa30BaHUIO B 00JaCTH (PU3HUKH HA MPOTSHKEHUHU BCEH )KHU3HM;

6) 9KOJI02UYECKO20 0CNUMAHUSL

c(OPMUPOBAHHOCTh SKOJIOTMUYECKOH KYJIbTYphl, OCO3HaHHE TIJO0AJIBHOIO XapakTepa
HKOJIOTHUECKUX MpoOjeM; IIaHUPOBaHME M OCYILIECTBICHHE ACHCTBHI B OKpyXkaroleil cpeiae Ha
OCHOBE 3HaHHUs Leed yCTOMYMBOIO pPa3BUTHS YEIOBEUECTBA; PACIIMPEHHE ONbITA AEATEIbHOCTU
HKOJIOTUYECKOM HAIPaBIEHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUH 110 (PHU3HKE;

7) YeHHOCmU HAYYHO20 NOZHAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢u3nyecKkoil HayKu; OCO3HAHHE IIEHHOCTHM HAY4YHOM JeATeIbHOCTH, TOTOBHOCTH B IIpoLiEecce
U3y4eHHs! (PU3NKU OCYIIECTBIATh IPOEKTHYIO U UCCIIEJOBATENBCKYIO 1€ TEIbHOCTh HHANBUYAIbHO

U B IpymIe.

MeTanpeamMeTHblie pe3yJabTaThl

Ilo3naBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe JeiCTBUS

ba3oBble JJornueckue AeHcTBHUA:

CaMOCTOSITENTLHO (OPMYTHPOBATh W aKTyalu3UpOBaTh MpobieMy, paccMaTpuBaTth €&
BCECTOPOHHE;

OMPENENATh UENH AEITeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTHKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U MTPOTHBOPEYHS B pACCMATPUBAEMBIX (PM3MUECKHX SBJICHUSIX

pa3pabaThiBaTh IUIaH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCSI MAaTePUATBHBIX U
HEMaTepHAITbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OIIEHUBAaTh COOTBETCTBHE PE3YJIbTATOB LEJSAM,
OIICHUBATh PUCKH MOCIIECICTBHUI IS TEILHOCTH;

KOOPJIUHUPOBATh M BBIMONHATE PA0OTy B YCJIOBHSIX pPEalbHOTO, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
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ba3oBble uccienoBarebCKue AeHCTBHA:

BJIa/IETh HAYYHOUH TEPMUHOJIOTHEH, KIIFOUEBBIMU OHATUAMU U METOAAMU (PU3NYECKON HAYKU;

BJIJIETh HABBIKAMH Y4eOHO-HCCIEI0BATEIbCKONH M TPOEKTHOW JESTEIBbHOCTH B 00JacTh
bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY IOUCKY METOJOB pEIICHUS 3aaady
(bu3uIecKOro conepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METOI0B TIO3HAHMS,

BJIAZIETh BUJAAMM JEATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEpPIIpPETaluu,
IpeoOpa3oBaHUIO0 U NIPUMEHEHUIO B PA3IMYHbIX YUE€OHBIX CUTYalUsX, B TOM YHUCIIE IIPU CO3JIaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISTH IPUYMHHO-CIIEICTBEHHBIE CBSA3H U aKTyaJIn3UpPOBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y
€€ pellleHts], HaXOIUTh apryMEHThI JJIs 10Ka3aTeIbCTBA CBOUX YTBEPKICHUI, 3a1aBaTh apaMeTphl
Y KpUTEPUU PEILICHUS;

AHAJIM3UPOBATh NOJIYYCHHBIE B XOJI€ PELICHU 3a/1a4d Pe3yabTaThl, KPUTUUECKH OLIEHUBATh
UX IOCTOBEPHOCTH, [IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTHh U (OPMYIHUPOBATH COOCTBEHHBIEC 33]]aul B 00Pa30BaTEIbHON JESATENbHOCTH, B TOM
YHClie IPU U3YYEHUU (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUS IO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEIHHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTei;

BBIIBUTaTh HOBBIE UJIEU, IIPEUIaraTb OPUTHHAIbHbBIE MTOJXObl U PELICHMUS;

CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHUSI.

Pa6ora ¢ undopmanmueii:

BJIa/IETh HaBBIKAMH IMOJIyuyeHHUs HMHPoOpManuu (PU3UUYECKOrO COJAEp>KAaHUS U3 HCTOUHUKOB
Pa3HbIX TUIIOB, CAMOCTOSATEIBHO OCYILECTBIISATH TOMCK, aHAIN3, CHCTEMATU3aLUI0 U HHTEPIIPETALIUIO
uH(pOpPMaIIUU PA3INYHBIX BUIOB U (JOPM MPEICTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCIOJIb30BaTh CPEICTBa MHPOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTUI B pEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPIaHMU3ALMOHHBIX 33Jay C COOJIOJEHUEM TpeOOBaHUMN
SPrOHOMHUKH, TEXHUKU 0€30M1aCHOCTH, TUTHEHBI, pecypcocOepeKeHus, IPABOBBIX U ATHUECKUX HOPM,
HOPM MH(POPMAIIMOHHOMN 0€30TacHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO CO/IEPKAaHUS B pa3IMYHbIX (hopMaTax ¢ yu€TOM Ha3HAUCHHS
uHpoOpMallMl M 1EeNeBOM ayAuTOpuM, BbIOMpas ONTUMaNbHYIO (OpPMY TNPEIACTaBICHUS U
BU3YaIU3al1u.

KoMmmyHukaTHBHbBIEe yHHBepcaibHble YyueOHbIe 1elCTBUSA:

OCYILECTBIATH OOLIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOH /1€ TENbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYallMi U cMAr4aTh KOHQIUKTHL;

pa3BEPHYTO U JIOTMUHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIB30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;

BbIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX NEMCTBUH C y4éTOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UieHa KOJUIEKTHBA,

IIPUHUMATH LIEIM COBMECTHOM JI€ATENBHOCTH, OPraHU30BBIBATH U KOOPIAUHUPOBATH IEHCTBUSA
10 €€ TOCTUKEHUIO: COCTABJIATH IUIAH IEUCTBUH, PACIPEIEIATh POJIM C Y4ETOM MHEHUH yYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM padoThI;

OLIEHHMBATh Kau€CTBO CBOETO BKJIaJa M KaXKJIOT0 YYaCTHUKA KOMaH bl B OOIINIA pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npejajaraTb HOBBIE MPOEKTHI, OIEHUBAThb HIEH C IO3ULHUHA HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISATh MIO3UTUBHOE CTPATETMUECKOE MOBEICHUE B PA3JINYHBIX CUTYALIUSX, IPOSBIIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranuzanusi:
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CaMOCTOSITENIbHO OCYIIECTBIISATh I103HABATEIbHYIO IESITEIbHOCTh B 00JACTH (PU3MKH H
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEUIEHMs] PACUETHBIX M KAYECTBEHHBIX 3aJay, IUIaH
BBITNIOJTHEHUSI TPAKTUYECKON PaOOTHI € yUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3ZMOKHOCTEH
Y MPEIIIOYTEHHUI;

JlaBaTh OLEHKY HOBBIM CHUTYAIHIM;

pacupsATh paMK1 y4eOHOTO IPpeIMETa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

JieNlaTh OCO3HaHHBIM BBIOOpP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (DOPMUPOBAHHIO U MPOSBICHUIO PYIUIMH B 00JaCTU (PU3UKHU, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, JMOIHOHAJIBLHBIH HHTEJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYalldsM, BHOCHUTb KOPPEKTUBBI B JESITENbHOCTb, OLICHHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISIM;

BJIa/IETh HaBBIKAMH MO3HABATENHHON pedrieKcuN Kak OCO3HAHUSI COBEPIIAEMBIX NEHCTBUI U
MBICIIUTENIbHBIX ITPOLIECCOB, X PE3YIbTATOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peICKCUU IS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS M0 UX CHIDKEHHIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB ACITEIbHOCTH;

IIPUHUMATD ce0sl, IOHUMAasi CBOU HEAOCTATKU U JIOCTOUHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB ACITEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mpotiecce HOCTHKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTrpamMMbl Mo (pusuke Ass
YPOBHSI CpeAHero oOlmiero oOpa3oBaHus y OOYYarOIIUXCS COBEPIICHCTBYETCS 3MOLMOHAIBHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOLIET0 CIHOCOOHOCTh NOHHMMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEpEHHBIM B ce0e;

CaMOpETyJIMPOBaHMs, BKJIIOYAOIIEr0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJEHME, CIOCOOHOCTh aanTUPOBAThCS K SYMOLMOHAIBHBIM M3MEHEHUSM U MPOSBIATH
TUOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKJIIOYAIOIIEH CTpEMJIEHHE K JOCTHXKEHUIO LEIM U YCIEXy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh IMOHMMATh 3MOLMOHAIBHOE COCTOSIHUE JAPYTHX,
YUUTBIBATh €r0 MPH OCYIECTBICHUH OOILIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIMOCOOHOCTH BBICTPAWBaTh OTHOUICHUS C APYTHMMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

IIpeameTHBbIe pe3yabTaThl

K kxonny oOydenust B 10 kiacce nmpeqMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHU:

J€MOHCTPUPOBATh Ha MpUMeEpax pojb U MecTo (U3MKU B (OPMUPOBAHUU COBPEMEHHOMU
HaY4YHOH KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU M TEXHOJIOTHH, B MPAKTUYECKOH
eI TEILHOCTH JIIOACH;

YUUTHIBATh TPAHULIBI TPUMEHEHUS U3YUYEHHBIX (PU3NUYECKUX MOJENeil: MaTepuaibHas TOUKa,
MHepLMaJgbHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TENlO, MAeaIbHBbIA ra3, MOAEIN CTPOEHUs
ra3oB, >KUJKOCTE€H M TBEPABIX TN, TOYCUHBIH DJIEKTPUUYECKUNA 3apsi/l MpU pelIeHUun (PU3nuecKux
3ajady;

pacrio3HaBaTh (U3MYECKHe SBIEHUS (Ipolecchl) M OOBSACHATh MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KUHETUYECKOM TEOpUH CTPOEHMS BEIIECTBA M DIEKTPOJUHAMHKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE ABMKEHHE, CBOOOTHOE MaIeHHE Tell, IBUKEHHUE
10 OKPY)XHOCTH, WHEPIUs, B3auMoaencTBue tel, auddy3us, OpOyHOBCKOE IBIKEHHE, CTPOCHHE
KHUJIKOCTeH W TBEPIBIX TeJ, U3MEHEHHEe 00b&Ma Tel MpU HarpeBaHUH (OXJAKICHUH), TEIUIOBOE
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paBHOBecHe, WCHApeHHe, KOHACHCAIUS, IUIABJICHUE, KPUCTAJUIM3AIUS, KUIIEHUE, BIIAXXHOCTh
BO3/lyXa, MOBBIIICHUE JaBJICHHUS ra3a MpH €ro HarpeBaHUU B 3aKPBITOM COCYHE, CBSI3b MEXAY
napaMeTpaMu COCTOSIHUS Ta3a B H30MPOIIECCax, dJICKTPU3AIIHS TEJl, B3AUMOJICHCTBUE 3apsIOB;

OINKCHIBATH MEXaHMYECKOE JBUKEHHE, HCIOJb3ys (PHU3MUECKHE BEIMYUHBL: KOOpPAHMHATA,
yTh, TEPEMENICHHEe, CKOPOCTh, YCKOPEHHE, Macca Telld, CHUjla, UMITYJIbC Tella, KUHETHYeCKas
SHEprus, MOTeHIIUaIbHAs YHEPT s, MEXaHU4YecKasi paboTa, MEXaHUYECKasi MOIIHOCTh; IPU OMUCAHUU
MPABUIILHO TPAKTOBATh (DU3MUECKUI CMBICI HCIIOJIb3yEMbIX BEITUYHH, UX 0003HAYCHUS U CTUHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOLINE TaHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEJIMUYUHAMU;

ONKCHIBATh W3YYCHHBIC TEIJIOBBIC CBOWCTBA TEN W TEIUIOBBIC SIBICHUS, WCIOIB3YS
dbusznyeckue BEJIMYMHBL: JIaBlIieHUE Ta3a, TeMIeparypa, CpeaHsis KUHEeTU4YecKas JHeprus
XA0TUYECKOTO JIBUKCHHSI MOJICKYJI, CPETHEKBAIPATHYHASL CKOPOCTh MOJICKYJI, KOJTHYECTBO TEIUIOTHI,
BHYTpEHHSIS dHEprus, padbora ra3a, KoaOUIKEHT MOJIE3HOTO JIeHCTBUS TEIJIOBOTO JIBUraTells; Mpu
OTIMCAHUU TIPABWIIBHO TPAKTOBATh (DU3MUECKUI CMBICT UCTIONB3YEMBIX BEIHYMH, UX 0003HAYCHUS U
€VHUIIBI, HAXOJIUTh (OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (U3MYECKYIO0 BEJIUYUHY C JPYTUMU
BEJIMYUHAM;

OMMCHIBATh M3y4YCHHBIC SJEKTPUUYECKHE CBOMCTBA BELIECTBA U JIIEKTPUUYECKUE SBICHUS
(mpouiecchbl), UCHOIb3Ys] (PU3NYECKUE BEJIMUYMHBI: 3JIEKTPUUECKUHM 3apsij, 2JIEKTPUYECKOE IIOJIE,
HANPSDKEHHOCTD OIS, MOTEHIIMAN, PA3HOCTh MOTEHIIMAIOB; IPU ONMKUCAHUU MPABUIBHO TPAKTOBAThH
(U3HYECKUH CMBICI MCIIOJIb3yEeMbIX BEIMYMH, NX 0003HAYCHUS W CIMHUIILI, YKa3bIBaTh (YOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMHU BEIMUYUHAMU;

aAHAIM3UPOBATh (PU3UUYCCKUE TIPOIECCHl M SBICHUS, HCIONB3YysS (PU3NUSCKHE 3aKOHBI U
NPUHIUIBI: 3aKoH BcemupHoro tsaroteHus, |, Il u 11l 3akorsr HproToHa, 3aKOH COXpaHCHHS
MEXaHHYECKON PHEPrHH, 3aKOH COXPAHCHHS WUMITYJIbCA, MPUHIUI CYIEPIIO3UIIUN CHJI, TIPUHITUT
paBHOIPABUsl WHEPUHATIBHBIX CHCTEM OTCUETa, MOJEKYISPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHS
BEIICCTBA, Fa30BbIC 3aKOHBI, CBSA3b CPEAHCH KHHETHUSCKON YHEPTUH TEILIOBOTO JBMKCHUS MOJICKYIT
¢ a0COJIIOTHOM TeMIepaTypoid, IEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHSI SJICKTPUUECKOTO
3apsima, 3akoH KynoHa, mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKEHUE U YCIOBHS (TpaHUIlbl, 00JaCTH) TPUMEHUMOCTH;

OOBSICHSATHL OCHOBHBIC MPUHITUIIBI JCHCTBHUS MAIllWH, TPHOOPOB U TEXHUYCCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJTHATh 3KCIICPUMEHTBI TIO0 HWCCIICIOBAaHUIO (PU3WYSCKUX SIBICHUH M TIPOIECCOB C
MCIIOJIb30BaHUEM MPSAMBIX M KOCBEHHBIX U3MEPEHHIA, TIPU 3TOM (POPMYIHPOBAThH MpobdaemMy/3a1ady u
TUTIOTE3y Y4eOHOTO SKCHEpPHUMEHTa, COOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO O0OpYJA0BaHMS,
MPOBOANTH OMBIT U OPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISATH MPSMBIC U KOCBEHHBIC U3MEPCHHS (PH3NUIECKUX BEIMYUH, ITPH STOM BEIOUPATH
ONTUMATBHBIA CHOCOO WM3MEpPEHUs M HCIOJB30BaTh M3BECTHBIE METOJBI OICHKU MOTPEITHOCTEH
U3MEPEHHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3NUECKHMMH BETUYMHAMU C UCTIOJIB30BAaHUEM MPSMBIX
U3MEpPEHUI, TPH STOM KOHCTPYHPOBATH YCTAaHOBKY, (DHKCHpOBATH pe3yJabTaThl IOJYICHHON
3aBUCHUMOCTU (PU3NYECKUX BEIWYMH B BHJIE TaOIUI] U rpaUKOB, JENaTh BBIBOJBI MO pE3ylIbTaTaM
WCCJIC/IOBAHHS,

coOroAaTh MpaBuia 6€30MacHOTo TPYAA MPHU MPOBEICHNUHN UCCIIEIOBAaHUH B paMKax yueOHOTO
OKCIIEPUMEHTa, YYeOHO-HCCIICIOBATSIIbCKOW M TPOSKTHON JEATCIIBHOCTH C HCIIOJIb30BaHHEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHHS;

penrats pacu€THbBIC 33791 C IBHO 3a/IaHHOUN (PH3UIECKON MOJICIBbIO, HCIIONB3Ys (PH3UUeCKue
3aKOHBI W TPHUHIIMIIBI, Ha OCHOBE aHalW3a YCIOBHS 3a/Jaydl BBIOMpPATh (U3UYECKYIO MOJIEIb,
BBIJICTIATEH (PU3NICCKUE BETUIHHBI M (DOPMYITBI, HEOOXOIUMBIE JUTS € pElICHHs], TPOBOJIUTH PACUETHI
Y OLICHWBATh PEATLHOCTD MOTYUYEHHOTO 3HaUYCHUsI (PU3UUECKOUN BETUINHBL;

peliaTh KadeCcTBEHHBIC 3a7adud: BBICTPAWBATh JIOTUYECKH HENPOTHBOPCUYHMBYIO IICTIOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHHUS;

WCIIOJIb30BATh MPHU PEIICHUH YIeOHBIX 3a7a4 COBPEMEHHbBIC HH(POPMAIIMOHHBIC TEXHOJIOTUN
JUTS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUH U MPEACTaBIECHUS Y1€OHOW U HAyYHO-TIOMYJISIPHOM
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UHpOpPMAaLIKH, MTOTYYSHHON M3 PAa3MUYHBIX UCTOYHUKOB, KPUTUUYECKU aHAJIU3UPOBATH MOJIy4aeMyIO
nHpopmaruio;

MPUBOANTH TPUMEPHI BKJAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B pPa3BUTHE
HAaYKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BATh TCOPCTUUCCKUEC 3HAHUA 110 (1)1/131/11(6 B HOBCGI[HCBHOfl KU3HU TJIA o0ecrieuenus
0€301acHOCTH TIpH OOpalICHUU C MPHOOpaAMH W TEXHHUYECKHUMH YCTPONCTBAMH, JUISI COXPAaHEHUS
3II0POBBS M COOJTIOICHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPY)KAIOIIEH cpee;

paboTaTh B TPYIIE C BHIMOJIHEHHUEM Pa3JIMYHBIX COLUMAIBHBIX POJICH, IIIAHUPOBaTh paboTy
TPYIIIbI, PAMOHATIBHO paclpeneNaTh 0053aHHOCTH U INIAHUPOBATH JIEATEILHOCTh B HECTaHJAPTHBIX
CUTyallMsX, aJCKBAaTHO OIICHWBATh BKIAJ KaXKIOT0O W3 YYaCTHHUKOB TPYIIBI B pEIICHHE
paccMaTpuBaeMoii MPoOIEMBI.

K konmy obOydenuss B 11 KJj1acce mpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPHPOBATh Ha MPUMEpPax pojb U MecTO (U3UKK B (POPMHUPOBAHHH COBPEMEHHOMU
HAyYHOW KapTUHBI MUpPA, B PA3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUW, B MPAKTHUECKON
JESTSIILHOCTH JIIOJICH, IEJIOCTHOCTh U €IMHCTBO (PU3NICCKON KAPTUHBI MUPA,

YUUTBHIBATh TPAHULBI TNPUMEHEHHUS M3YYEHHBIX (PU3UYECKHX MOJENe: TOYEeUHBIN
IIEKTPUICCKUH 3apsi, JTy4 CBETa, TOUCYHBI HCTOYHHUK CBETA, SJICPHAS MOJICTh aToMa, HyKIIOHHAs
MO/JIeJIb ATOMHOTO sJIpa MPH pelieHn: (PU3nuecKux 3aaay;

pacmo3HaBaTh (DU3UYECKHE SIBICHUS (MPOIECCH) W OOBSICHATHP MX HA OCHOBE 3aKOHOB
JNEKTPOAMHAMUKN M KBAHTOBOW (U3MKH: DIIEKTpUYECKas MPOBOAUMOCTb, TEILIOBOE, CBETOBOE,
XUMHUYECKOE, MArHUTHOE JICUCTBUS TOKA, B3aUMOJICHCTBIE MAaTrHUTOB, YJICKTPOMATrHUTHAS MHTYKIIUS,
JEICTBUE MAarHUTHOTO MOJI Ha MPOBOAHHMK C TOKOM U JBIDKYIIUKCS 3apsif, dJICKTPOMarHUTHBIC
KOJIeOaHUsT W BOJHBI, TNPSMOJMHEWHOE paCIpOCTpPaHEHHE CBETa, OTPAKEHHE, IPEIOMIICHHE,
uHTepdepeHys, Tudpaxius 1 Moisspu3alus CBeTa, TUcnepcus cBeTa, GoTosnekTpuueckuii 3¢ hext
(poroaddexr), cBETOBOE HaBICHHWE, BOHHKHOBEHHE JIMHEHYATOrO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAsI U UCKYCCTBEHHAs paAOAKTUBHOCTH;

OIMCHIBATh M3yYEHHBIC CBOMCTBA BeEIIEeCTBA (DJIEKTPUYCCKHE, MArHUTHBIC, ONTHYCCKHE,
AIIEKTPUYECKYIO MPOBOAMMOCTh PA3JIMUYHBIX CpPEA) M DIEKTPOMATHUTHBIC SBIIEHUS (IIPOLIECCHI),
UCTIONB3YS (PU3MUYECKUE BEIMUNHBL: DJICKTPHUSCKUIN 3apsiI, CUIIa TOKA, dJICKTPHUSCKOE HAMIPSKCHHE,
AIIEKTPUYECKOE COMPOTHUBIICHHE, PA3HOCTh MOTEHIMAIOB, YJEKTPOJBIKYIAs CHiia, paboTa TOKa,
WHAYKIAS MAarHUTHOTO TOJIsA, cuia Amrepa, cuia JIopeHIa, WHAYKTUBHOCTh KaTYIIKU, YHEPTHS
AIIEKTPUYECKOTO U MarHUTHOTO TOJIeH, TIEPUO U YacToTa KoJleOaHWi B KOIeOaTenbHOM KOHTYpE,
3apsa W CWJIa TOKa B TIPOIECCE TapMOHHMYECKUX JJICKTPOMArHUTHBIX KojebaHui, (okycHoe
paccTosHUE U ONTHYECKasl CUJjla JIMH3BI, IPHU OMUCAHUH MPABUIBLHO TPAKTOBATh (PU3MUECKUN CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYCHUS U STUHUIIBI, YKa3bIBaTh ()OPMYIIBI, CBI3BIBAIOIINC TAHHYIO
(u3KMYECKyIO BENIMYUHY C IPYTMMH BEINYNHAMM;

OIMCHIBATh N3YYCHHBIC KBAHTOBBIC SIBJICHUS U IPOIIECCHI, HCTIONB3YsI (PU3HUSCKUEC BETNIMHBIL:
CKOPOCTh DJIEKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI U YacTOTa CBETA, SHEPTUS U UMITYIIbC (DOTOHA,
MIEPHOJ TIOJTypacmaaa, JHEPrHs CBSI3U aTOMHBIX SJIEp, NPHU OINHUCAHWUU TPABUIHHO TPAKTOBATH
(buU3UYECKU CMBICT UCIIOJIb3yEeMbIX BEJIMYMH, X 0003HAYCHHS U EAMHHMIIbI, YKa3bIBaTh (YOPMYIIBI,
CBSI3BIBAIOIINE JIAHHYIO (PU3WYCCKYIO BEIUYHMHY C JPYTUMH BEJIMYUHAMH, BBIYHUCIIATH 3HAYCHHE
bu3UYECKOI BETUYMHBL;

aHATM3WPOBATh (PU3UUYCCKUE TIPOIECCHl M SBICHUS, WCIONB3ysS (PH3NUECKHE 3aKOHBI U
MPUHIUILL: 3aK0H OMa, 3aKOHBI TIOCTIEIOBATENIBHOTO U MApaIeIbHOTO COSAMHEHUS TTPOBOIHUKOB,
3akoH JIkoyns—JleHna, 3akoH JJIGKTPOMArHUTHOW WHAYKIHWW, 3aKOH MPSMOJUHEHHOTO
pacmlpoCTpaHEHHUs] CBETa, 3aKOHBI OTPAXXCHHS CBETa, 3aKOHBI MPEIOMIICHUS CBETa, YpaBHEHUE
OitHmTeiHa 115 GoToddderTa, 3aK0H COXpAaHEHHUsS dHEPTHH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH
COXpPaHEHHUS DIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPaHEHHUsI MaCCOBOTO YHCTa, MOCTynaTsel bopa, 3akoH
pPaIMOaKTUBHOTO pacmana, TPU OTOM pPa3IM4aTh CIOBECHYIO (OPMYITHpPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKEHHE U yCIOBHS (TpaHUIIbI, 00JaCTH) TPUMEHUMOCTH,
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OTIpECTISATH HAPaBIEHUE BEKTOPA HHIYKIIUU MAarHUTHOTO ITOJISI IPOBOJHHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl JlopeHiia;

CTPOUTH M ONHCHIBATh N300paKeHHE, CO3JaBaeMO€E IJIOCKUM 3€pPKaJIOM, TOHKOH JIMH30MH;

BBITIOJIHATh JKCIEPUMEHTHl MO HCCIEIOBAaHUIO (PU3NYECKUX SBJICHUH M MPOLECCOB C
WCIIOJIb30BaHUEM MPSMBIX M KOCBEHHBIX H3MEPEHUI: TIPU 3TOM (POPMYITHUPOBAThH MPodIeMy/3a1ady U
TUIOTE3Y Yy4eOHOro 3KCIepUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000pYAOBaHUSA,
MIPOBOAMTH OMBIT U OPMYTUPOBATEH BHIBO/IBI,

OCYILIECTBIISTh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIHUUH, IPU 3TOM BHIOMPATH
ONTUMATBHBIA CIOCOO M3MEpPEHUsS M HCIOJIb30BaTh M3BECTHBIE METOJbI OI[EHKH MOTPEIIHOCTEH
W3MEPEHHUI;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYCCKUX BEIIMYUH C MCIOJIH30BAHUEM MPSIMBIX H3MEPECHUMN:
IpU 3TOM KOHCTPYHUpPOBaTh YCTaHOBKY, (DUKCHUpPOBATh pE3yJbTaThl IMOJTYYECHHONW 3aBUCHUMOCTHU
(bu3MYECKUX BEIMYHMH B BHJIE TAOIUI] U TpaUKOB, JAENIaTh BBIBOJIBI IO PE3YJIbTATaM UCCIICIOBAHNS;

co0roAaTh npaBuiia 6€30MacHOro TPyAa MNPy MPOBEICHNUHN UCCIIEI0OBAaHUI B paMKax yueOHOro
OKCIIEPUMEHTa, y4eOHO-HCCIIEOBATENILCKOM M TPOEKTHOH MAEATEIBHOCTH C HCIIOJIB30BAaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U J1a00OPaTOPHOTO 0OOPYIOBAHHS;

pemiars pacu€THbIC 3a]]a91 C IBHO 33/IaHHON (PU3UIECKON MOJICIIbIO, HCIIONB3Ys (PH3UUecKue
3aKOHbI M TPHUHLMUIIBI, HA OCHOBE aHalM3a YCJIOBUSA 3aJladd BHIOMpATh (PU3UYECKYIO MOJIETb,
BBIICTIATH (PU3NICCKUE BETUIHHBI U (DOPMYJIIBI, HEOOXOIUMBIC IS €€ PEIICHUS, TIPOBOIUTE PACYETHI
Y OLIEHUBATh PEATLHOCTD MOJTYUYEHHOTO 3HAYCHUS (PU3HUECKON BEIIMYUHBL

pelaTh KadeCTBEHHBIC 3a7adud: BBICTPAWBATh JIOTUYCCKU HENPOTHUBOPCUYHBYIO IICTIOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3yUCHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;

MCIIOJIb30BATh MPHU PEIICHUH YIeOHBIX 3a7a4 COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTHH
JUTS IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUH U MPEACTAaBICHUS Y41eOHOM U Hay4YHO-TIOMYJIIPHOM
uH(pOpMAIINH, MTOTYYCHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTUYCCKU aHAIU3UPOBATH MOJIYIaeMYIO
uHpopmaruio;

OOBSICHSITh IPUHIIUIIBI ICHCTBUS MAIlIWH, TPHOOPOB M TEXHUYECKUX YCTPOKHCTB, pa3uvaTh
yCIIOBUS UX 0€30MacCHOT0 UCTIOIb30BAaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJIUTL TIPUMEPHI BKJIAJa POCCUUCKUX M 3apyOe)KHBIX YUECHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, B 00BACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

HCIOJIb30BaTh TEOPETUICCKIE 3HAHUS 110 (PM3UKE B TIOBCETHEBHOM JKU3HHU ISl 00ECTICUCHUS
0€30MacHOCTH MpHU OOpalIeHHH ¢ MPHOOpaMU U TEXHUYECKHUMH YCTPOMCTBaMH, Ui COXpPaHEHHS
3I0POBBSI U COOITIOJICHHSI HOPM SKOJIOTHYECKOTO TIOBEACHHUS B OKpYXKAOIIEH cpejie;

paboTaTh B TpyIIe C BHIMOIHEHUEM Pa3IHMYHBIX COIHANBHBIX POJeH, MIIaHUPOBaTh paboTy
TPYIIIBI, PAMOHALHO PacIIpeACIIATh 00SI3aHHOCTH U TUTAHUPOBATH JACSITEILHOCTh B HECTAHIAPTHBIX
CUTyallUsX, aJeKBAaTHO OIICHUBATh BKJIAJ KaXJOro M3 YYAaCTHHUKOB TPYNIBl B pEIICHUE
paccMatrpuBaeMoi poOIEMBI.

4. TemaTu4eckoe NJIAHUPOBAHMeE.

10 kaacce
Ne HaumeHoBaHue pa3iejioB U TeM KouunvecTBo JaekTpoHHbIe (HU(pPOBbHIE)
NMPOrpamMmbl 4acoB o0pa3oBaTe/ibHbIC PeCypChl

1. OU3NKA U METOJIbl HAYYHOTI'O ITIO3HAHUSA

1.1 | ®u3uka 1 METOBI HAYIHOTO MTO3HAHUS | 2 bubnuoreka [HOK
https://m.edsoo.ru/7f41bf72

Hroro mo pazueny 2

2. MEXAHHUKA

2.1 | Kunemaruka 5 bubmmoreka LHOK
https://m.edsoo.ru/7f41bf72
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2.2 | JlunamMuka 7 bubnmmoreka [HOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpaHEHUS B MEXaHUKE 6 bubnuoteka LHOK
https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18
3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA
3.1 | OcHOBBI MOJIEKYJISIPHO-KWHETUYECKON | 9 bubnuoteka LHOK
TEOPHH https://m.edsoo.ru/7f41bf72
3.2 | OCHOBBI TEPMOJIMHAMUKH 10 Bubnuoreka LHOK
https://m.edsoo.ru/7f41bf72
3.3 | ArperatHble  COCTOSHUSI ~ BEIIECTBA. | 5 bubnuotexa [HOK
da30BbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
4. SJIEKTPOIUHAMHUKA
4.1 | DnexTpocTaTHKa 10 bubnmnoreka [HOK
https://m.edsoo.ru/7f41bf72
4.2 | TIoCcTOSTHHBI ~ DJEKTPUYECKUH  TOK. | 12 bubnmnoreka [HOK
ToKM B pa3IUYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
PesepBHOE Bpems 2
OO011Iee KOJIMYECTBO YaCOB 68
11 knace
Ne HanmeHnoBaHue pa3jeioB M TeM KonnuectBo DJIEKTPOHHBIE
NPorpaMMbl 4acoB (uu¢possbIe)
o0pa3oBaTte/ibHbIE
pecypchbl
1. DJIeKTPOAMHAMHKA
1.1 | MarautHOE oJIE. OnexrpoMaruutHas | 11 bubnnoreka [HOK
WHTyKIIUS. https://m.edsoo.ru/7f41bf72
Wroro no pasneny 11
2. KoJiebanusi u BOJIHBI
2.1 | Mexanuueckue " 9JIEKTPOMarHuTHele | 9 bubnuoreka I[HOK
KOJIeOaHHsI https://m.edsoo.ru/7f41bf72
2.2 | MexaHu4eckue 1 3J1eKTPOMarHuTHBIE BOJIHBL | 5 bubnuoreka I[HOK
https://m.edsoo.ru/7f41bf72
2.3 | Onruka 10 bubnuorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
3. OcnoBsl CTO
3.1 | OcuoBer CTO 4 bubnuorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 4
4. KBanToBas ¢usuka
4.1 | DeMeHTHI KBAaHTOBOM ONTHKH 6 bubnmoreka I[HOK

https://m.edsoo.ru/7f41bf72
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4.2 | Ctpoenue aroma 4 bubnuoTeka [HOK
https://m.edsoo.ru/7f41bf72

4.3 | AToMHOE AP0 5 bubanoreka LHOK
https://m.edsoo.ru/7f41bf72

Hroro no pazaeny 15

5. DJieMeHThI ACTPOHOMHU

5.1 | DileMeHTBI aCTPOHOMUU 7 bubnuoTeka [HOK
https://m.edsoo.ru/7f41bf72

HWroro no pazneny 7

6. O0600maIee NOBTOPEHHE 4

PesepBHOE Bpemst 3

OO0111ee KOJIMYECTBO YaCOB 68




