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INOACHUTEJIBHAS 3AIIMCKA

[Tporpamma o ¢pu3uke 6a30BOro ypoBHs Ha ypOBHE Cpe/iHero o01iero oopa3zoBanus pa3paboTaHa
Ha OCHOBE TIOJIOKEHUW W TpeOOBaHWII K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOMN
nporpammsl, npeacraBieHHbIXx B PI'OC COO, a Ttaxxke ¢ yuérom ¢eaepalibHON pabodel mporpaMmbl
BOCIIMTAHHUS W KOHLENLMHU MpenojaBaHus ydeOHoro mnpeamera «@Pusumka» B 00pa30BaTEIbHBIX
opranuzanusax Poccuiickoit deneparun, peaaus3yonux OCHOBHbIE 00pa30BaTe/IbHbIE IPOTrPaAMMBI.

Conepkanue mporpaMMmbl 1Mo (U3MKE HANpPaBJICHO Ha (OPMUPOBAHUE E€CTECTBEHHO-HAYUYHOM
KapTHUHBI Mupa oOydatouxcs 10—11 knaccoB nmpu o0yueHnn ux pusnke Ha 6a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-/IeITEeIbHOCTHOrO noaxoxaa. IIporpamMma no ¢usuke coorBercTBYeT TpeboBanusiM OI'OC
COO k miaHupyeMbIM JMYHOCTHBIM, NMPEIMETHBIM M METAaNpeIMETHBIM pe3yjbTaraM oOy4yeHHs, a
TaK)K€ YUYUTHIBAET HEOOXOJUMOCTh peau3allii MEXIPEAMETHBIX CBSI3€H (U3UKU C €CTECTBEHHO-
Hay4YHBIMHM Y4YeOHBIMU IpenMeTaMu. B Heil ompenenstorcs OCHOBHBIE L€TM U3yueHHs (U3UMKU Ha
YpOBHE CpeaHEero oO0miero oOpa3oBaHUs, IUIAHUPYEMbIE pE3yJIbTaThl OCBOCHUS Kypca (QHU3UKHU:
JMYHOCTHBIE, METaNpeIMETHbIE, TPeIMETHbIE (Ha 6a30BOM YPOBHE).

[Tporpamma no (u3nke BKIOYAET:

e [UIaHUpPYEMbIE PE3yJIbTaThl OCBOCHMS Kypca (u3MKu Ha 0a30BOM YpOBHE, B TOM YHCIE

IIPEIMETHBIE PE3YJIBTATHI IO FOJJaM O0yUYEHUS;

e conepxanue yuyeOHoro npeamera «Pu3uka» mo rogam o0yUueHHs.

du3uka Kak Hayka O HamOosiee OOIIMX 3aKOHAX MPUPOIbBI, BBICTYINAs B KauecTBE Y4eOHOIro
peaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAHHUH 00 OKpYXKalolleM MHpE.
[IkosbHBIA Kypc (U3UKH — CUCTEMOOOpA3yIOMUi /Uil €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEAMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLECCOB U SBJICHUHM, H3yYaeMbIX XHMMEH,
Ouonoruet, ¢uzndyeckoit reorpadueit m acrpoHomueil. Mcnonb3oBaHHe M aKTMBHOE NPUMEHEHUE
¢u3nyecKux 3HAHUW OINpeAeNseT XapakTep M pa3BUTHE Pa3HOOOpa3HbIX TEXHOJOTUH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOECHHA KOCMOCA, IIOJIy4EHHsS HOBBIX MAaTEpUaloB C 3aJaHHBIMU
cBoiicTBamMu U Apyrux. M3ydeHue (pu3mku BHOCUT OCHOBHOHM BKJIaJ B ()OPMHUPOBAHHUE €CTECTBEHHO-
Hay4YHOH KapTHHBI MHMpa oOydyaromuxcs, B (OPMHPOBAHHE YMEHUH NPUMEHSATh HAy4HBIH MeTOx
MO3HAHUS NP BBINOJIHEHUN UMU YUEOHBIX UCCIIEIOBaHUM.

B ocHOBYy kypca ¢Gu3MKU Ui YPOBHS CpEeIHEro oomero oOpa3oBaHUs IMOJIOXKEH ps HIeH,
KOTOpBIE MO’KHO paccMaTpUBATh KaK MPUHIUIIBI €0 NOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEH KypcC SIBISETCS JIOTMYECKU 3aBEPLIEHHBIM, OH
COJIEP’)KUT MaTepuall M3 BCEX pa3lesioB (U3MKH, BKIIOYAET KaK BONPOCHl KJIACCHUYECKOH, Tak H
COBPEMEHHON (PU3HKH.

Hoesn cenepanuzayuu. B cooTBeTcTBUM € HEW MaTepuan Kypca (U3MKU OOBEAUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBnsercs (GopMuUpOBaHHE NPEICTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peannsanus mpeanojaraeT HCIOJb30BaHHE T'yMaHHUTapHOTO
NoTeHLraNa GU3NYECKON HayKH, OCMBICIICHHE CBS3H pa3BUTHI (PU3UKH C pa3BUTHEM OOIIECTBA, a TAKKE
C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U HKOJIOTMUECKUMHU MTPOOIEMaMH.

Hoes npuxnaonoui nanpasnrennocmu. Kypc Qu3uky mpenmnosiaraetT 3HaKOMCTBO € HIMPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTMYECKUX PUIIOKEHNN U3yUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonoeuzayuu  peanusyercs TMOCPEACTBOM  BBEJEHHUS DJIEMEHTOB  COJAEpKaHMS,
HNOCBALIEHHBIX 9KOJIOTHYECKUM MTPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBsI3aHbI C pa3BUTHEM TEXHUKH U
TEXHOJIOTHH, a Takke 00CYKIeHHs IPoOJieM palloOHaIbHOIO MPUPOIOIIOIB30BAHNS U IKOJIOTHYECKON
0€30MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (PU3HKU Ha YPOBHE CPEAHETO 00IIEro 00pa30BaHus SBISIOTCS
¢usnueckue Teopun (GopMHpPOBAHUE MPEJCTABICHUH O CTPYKTYpe MOCTPOCHUsT (PU3NUECKON TeopHuH,
ponu (GyHIaMEHTAIbHBIX 3aKOHOB M TNPUHIUIIOB B COBPEMEHHBIX IPEJICTaBICHUSIX O MPUPOJIE,
rpaHMIaX MPUMEHUMOCTH TEOPH, ISl ONUCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUN U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAXO0/ B Kypce (DM3MKH pean3yeTcsl MpexJe BCEro 3a CuéT
OpraHu3alK HKCIIEPUMEHTANIBHOM JesITeIbHOCTH o0yyaromuxcs. [t 6a30Boro ypoBHs Kypca GU3UKU
— 3TO UCHOJIb30BaHUE CHCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIEPUMEHTOB U JIaDOPATOPHBIX
paboT, KOTOpbIE B ITporpamme 1o (¢pu3nuke 0ObeANHEHB! B OOLINI CIIUCOK YYCHUUYECKUX MPAKTUYECKUX
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pabot. BeiieneHue B yka3aHHOM IepedHe J1a00paTOPHBIX paboT, MPOBOAMMBIX JUIsl KOHTPOJIS M OLIEHKH,
OCYILECTBIISIETCS] YIaCTHUKAMH 00pa30BaTeIbHOTO MpoIiecca UCXO0/Is U3 OCOOCHHOCTEH TITaHMPOBAHUS
U ocHaleHus kabuneta ¢usuku. IIpu 3TOM obecrnieunBaeTcs OBlaJCHUE O0YUAOIMMUC YMEHUAMU
MIPOBOJIUTH KOCBEHHBIE N3MEPEHNS, HCCIIEIOBAHMUS 3aBUCUMOCTEN (PU3NIECKUX BEITMUNH U TOCTAaHOBKY
OTIBITOB MO MPOBEPKE NPEATIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHME yIenseTcs PEHICHUI0 pacu€THBIX M KadeCTBEHHBIX 3amad. [Ipm stom mms
pacu€THBIX 3aJa4 MPHOPUTETOM SBISIOTCS 3a7ayd C SBHO 3aJaHHOW (pu3MuYecKod MoOJeNbo,
MIO3BOJISFOIINE PUMEHSTh H3Y4YCHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zena Kypca, Tak U
MHTETpUpYs 3HAHUS U3 Pa3HbIX pa3zaesoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHus
Ha OOBSICHEHUE MPOTEKaHUs (PU3NUECKUX SBICHUN U TMPOILECCOB B OKPYKAMOMICH KHU3HH, TpeOyromue
BbIOOpa (pU3HUECKON MOJIENIN /AJIsl CUTYalluH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusmMu OI'OC COO k maTepHalbHO-TEXHHUECKOMY 00€CIeUeHHUI0
yuebHoro mporecca 0a3oBbIi ypOBeHb Kypca ()M3MKHM Ha YPOBHE CpeIHero oOImero odpa3zoBaHUs
JIOJDKEH M3YYaThCesl B YCIOBHUSX MPEAMETHOTO KaOWHeTa (PM3MKH WM B YCIOBUSX WHTETPHUPOBAHHOTO
KaOHMHeTa MPeIMETOB €CTECTBEHHO-HAYYHOr0 IMKJIa. B kabuHeTe GU3MKU 10KHO ObITh HE00X0IUMOE
nabopaTopHoe 000pyIOBaHME ISl BHITIOJHEHUS YKa3aHHBIX B MpPOrpaMMe Mo (pHU3MKe yUYeHHYECKUX
NPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pYI0BaHHUE.

JleMoHCTpanmoHHOE 000pyH0BaHHe (POPMHUPYETCSI B COOTBETCTBHUH C TIPUHIIMIIOM MUHUMATIBHON
JIOCTAaTOYHOCTH M 00€CHeunBaeT MOCTAHOBKY INEPEYMCIICHHBIX B Mporpamme Mo (hu3MKe KIHYeBbIX
NEeMOHCTpAlMid  JUIsi  WCCIICAOBAHMS HM3Y4YaeMbIX SIBJICHHH ¥ TIPOLECCOB, OHMIIMPHUECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUI.

JlaboparopHoe oOopynoBaHUE U YYEHHMUECKHUX NPAKTHUECKUX padoT (opMupyercss B BHIE
TEMaTUYECKUX KOMIUIEKTOB U 00ecrieuyuBaeTcs B pacyéTe OJHOTO KOMIUIEKTa Ha JABYX OO0yYaroIuXcs.
TemaTudeckre KOMIUIEKTHI JIAOOPATOPHOTO 000PYAOBAHHS JTOJDKHBI OBITH TOCTPOSHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUH aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM
B BU/JIE IMPPOBBIX J1aOOpaTOpUil.

OCHOBHBIMH 1IENISIMH U3Y4€HUS (PU3UKHU B 00111eM 00pa30BaHUU SIBJISIOTCS:

e (opMupoBaHME MHTEpECa U CTPEMJICHUS OOYYAIOIUXCSA K HAYYHOMY M3YUYEHHIO HPUPOJBI,

pa3BUTHE UX UHTEIJICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TMPEACTAaBIECHUI O HAy4yHOM MeToJe IMOo3HaHus U  (opmupoBaHHe
HCCIIETIOBATEILCKOTO OTHOIIEHHS K OKPY KAIOIIM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysbTaTa H3yYeHHS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAILHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE yYMEHUN OOBSCHATH SBICHUS C HCIOJNB30BaHHUEM (PU3MUYECKUX 3HAHUN H
HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHME NPEACTABICHUN O poiu (PU3MKH Ui Pa3BUTHUS IPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHIA.
JlocTikeHne 3TuX 1eneil o0ecreynBaeTcs peleHueM CIEAYIONMX 3aad B Ipoliecce U3yYeHus
Kypca GU3UKY Ha YPOBHE CPEAHETO 00IIero oopa3oBaHusI:
e npuoOpeTeHHe CUCTEMbl 3HAHUU 00 O0O0mUX QUINYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsSIX, BKIIOYAs MEXAaHUKY, MOJEKYJSIPHYIO (QH3HKY, SJIEKTPOJMHAMHUKY, KBAHTOBYIO
(bU3UKY U JIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHHE YMEHHUI NMPUMEHATh TEOPETHUYECKHE 3HAHUS JUIsI OOBSCHEHUs (U3UUECKUX
SBJICHUY B MPUPOJE U JUISl IPUHATHS MPAKTUYECKUX PEIIEHUI B TIOBCETHEBHOM KU3HU;

® OCBOCHHE CIOCOOOB PEIICHUS PA3IUYHBIX 33]a4 C SIBHO 3aJlaHHOW (hHU3MUYECKO MOJEINbIO,
3aja4, MOJAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3/laHue (DU3MUECKOH MOJEH, aJeKBaTHOM
YCIIOBHSIM 33J1auu;

e [IOHMMaHHE (QU3MUECKUX OCHOB M TPHUHIMIIOB JACUCTBUS TEXHUYECKUX YCTPOICTB H
TEXHOJOTMYECKHUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEdy;

® OBJQJICHHE METOJAaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS W TPOBEACHHS (PUINYECKUX
OKCTIEPUMEHTOB, aHAIM3a W WHTEPIpETanud MHPOPMAIUHU, ONpPEACTCHHUS JOCTOBEPHOCTH
MOJYYEHHOT'O pe3yJIbTara;



® CO3/aHME YCJIOBUM JJISI Pa3BUTHUS YMEHUM NPOEKTHO-UCCIIEIOBATEIBCKONW, TBOPUYECKON
JIESITEIIBHOCTH.
Ha uzyuenune ¢pusuku (6a30BbIi ypOBEHB) HA YPOBHE CPEAHETO 00IIEero 00pa3oBaHUsI OTBOJUTCS
136 gacos: B 10 kitacce — 68 gacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).
[Ipennaraemplii B mporpamMme Mo (u3MKe IMepeueHb J1a0OpaTOPHBIX M MPAKTUYECKUX padboT
SIBIISIETCS PEKOMEHIOBAHHBIM, YUUTENb JIEIaeT BBIOOP MPOBEACHUS T1a00paTOPHBIX pabOT U OMBITOB C
y4€TOM MHJIMBUYaTbHBIX OCOOCHHOCTEH 00yJaromuxcsl.



COJEPKAHUE OBYYEHUA

10 KVIACC
Pazgen 1. ®uszuka 1 MeTOAbI HAYYHOI' 0 MO3HAHUS
®duszuka — Hayka o mnpupoje. Hayunble MeTOApl TMO3HAHUS OKpy’Karomero mupa. Poib

HKCIIEPUMEHTA U TEOPHUH B MPOIECCE TTO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue GuU3NYECKUX SIBICHUN U mporieccoB. Hayunble runoTe3sl. u3ndeckue 3aKOHBI
U Teopud. [ paHUIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIIMT COOTBETCTBHUS.

Pounb u MecTo pusuku B HopMHUpOBaHUH COBPEMEHHOM HAyUYHOUM KapTUHBI MUPA, B TPAKTHIECKON
NEITEILHOCTH JIIOJIEN.

Llemoncmpayuu

AHanorosbie U ITU(POBBIE U3MEPHUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe IBHKEeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOTO JBMKEeHHs. Cuctema OTCYETa.
Tpaexropus.

[lepememnienne, CKOpOCTh (CpeHSsi CKOpPOCTh, MTHOBEHHAas CKOPOCTb) M yCKOpPEHHUE
MaTepUaIbHOM TOYKH, WX TMPOCKIIMH HA OCH CUCTEeMbl KoopauHaT. CloXeHHE TepeMeleHuid u
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE TMpsSMOJUHEHHOE BIkeHHe. [paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHMUS, IIyTH U NIEPEMEILICHUS MAaTEPUAIIBHON TOUKU OT BPEMEHH.

CBoOoaHoe majieHne. Y CKOpeHue CBOOOIHOTO TaACHHUS.

KpuBonuneiinoe nBuxeHue. J[BrkeHre MaTepuaibHON TOUKH 10 OKPYKHOCTU C TOCTOSIHHOM IO
MOJYJII0O CKOPOCTBIO. YTJIOBasi CKOpPOCTh, JHHEHHass ckopocTh. [lepmonm um dactota oOpamieHusl.
[{eHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHuyeckue yCTpOMCTBAa M MPAKTHUYECKOE MPUMEHEHHUE: CIUJIOMETP, JIBMKEHUE CHapSIOB,
LIETIHBbIE U PEMEHHBIE TIEPEIAYU.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETa, WILTIOCTPALIAS KHHEMATUYECKUX XapaKTEPUCTUK ABUKECHUSI.

[IpeoOpazoBanue NBHKEHHUM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBuxeHus Tena, OpOIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne ycKkopeHus CBOOOTHOTO MaCHHSL.

Hanpasnenue ckopoCcTH npu IBUKEHUH MO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS € LIEJIbIO ONPEACICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIECHHUS MEXAY NYTAMH, INPOUIECHHBIMU TEJIOM 3a IOCIEAOBATEIbHBIC
paBHBIE MTPOMEXKYTKH BPEMEHU MPH PAaBHOYCKOPEHHOM JBH)KECHUU C HA4YaJbHOW CKOPOCTBHIO, PAaBHOU
HYJIIO.

N3yueHne nBUKEHUS MIApUKa B BI3KOW KUIKOCTH.

W3ydeHnue aBUKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHuun otHocuTensHOCTH ['amunes. IlepBeiii 3akoH HproToHa. MHepumanbHbBIE CUCTEMBI
OTCYETA.

Macca tena. Cuna. IIpuauun cynepnosunuu cui. Bropoit 3akoH HeroToHa 1111 MatepranbHOM
Touku. Tpernii 3akoH Hpl0TOHA JUIs1 MaTEpUATIBHBIX TOYEK.

3akoH BceMUpHOTOo TsaroteHus. Cuna tsxkectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Bunael Tpenus (mokosi, ckonbkeHus, kaueHus). Cuna tpenus. Cyxoe Ttpenue. Cumia
TPEHUsI CKOJBXKEHUS W cwia TpeHus mnokos. Koaddumment tpenus. Cuiia CONpOTHUBICHUS TPHU
JBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTymarensHOe U BpalatelbHOE ABUKEHUE a0COTIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpallleHus. [lnedo cumel. Y cinoBust paBHOBECHs TBEPAOTO TeA.



TexHnyeckue yCTpOWCTBAa UM IPAKTUYECKOE TNPUMEHEHHWE: TOJIIMIIHUKHM, JBHKCHHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBiieHnE MHEPUHH.

CpaBHeHue Macc B3aUMOJIEHCTBYIOIINX TEI.

Bropoii 3akoH HeroTOHA.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMariiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U MAJACHUU.

CpaBHeHUE CUII TPEHUS TIOKOS, KAUEHHS U CKOJIb)KEHUS.

VYcnoBust paBHOBecHs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydenue nBuxeHus Opycka 1o HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIUX B MPY>KUHE M PE3UHOBOM o0pasle,
OT ux Aedopmariuu.

HccnenoBanue ycloBUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIET0 OCh BPAICHHUS.

Tema 3. 3akonvl cOXpaHeHUA 6 MeXAHUKE

Hmnynbe MaTepuanbHOW TOUKM (Tena), CUCTEMbl MaTepHUalbHbIX TOYeK. MMIynbc CHibl U
M3MEHEHHUE UMITyJIbca Tejla. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBUKEHUE.

Pa6oTta cunbl. MOITHOCTD CHIIBI.

Kunernyeckas sHeprust MaTepuaibHOM TOUkH. Teopema 00 U3MEHEHUH KUHETUYECKOM SHEPTUu.

[TorennmanbHas sHeprus. [loTeHnumanbHas 3HEprust ymnpyro aeGopMUPOBAaHHON NpY>KUHBI.
[ToreHunanbpHast 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnmanbHbple M HENOTEHUMadbHble CUIbl. CBs3p pPabOThl HEMOTEHUMANbHBIX CHI C
M3MEHEHHUEM MEXaHWYECKOW SHEPTUU CUCTEMBI TeJ1. 3aKOH COXPAaHEHHS] MEXaHUYECKOW YHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KONEp, NPYKUHHBIN
IIUCTOJIET, IBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxTnBHOEC ABMKEHME.

[Tepexoa MOTEHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul

N3yueHne abCcoOTHO HEYNIPYTOro yaapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThI CHIIBI ¢ U3MEHEHHEM MEXAaHWYECKOM PHEpruM Tejla Ha MpuMepe
PacTSDKEHUSI PE3UHOBOIO XKIyTa.

Pa3nes 3. Mosekyasipaasi pM3MKa ¥ TepMOAUHAMHUKA

Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TMOJOXEHUS MOJEKYJISIPHO-KHHETHYECKOW TEOPHUM W HMX OIBITHOE OOOCHOBAHUE.
bpoynoBckoe nsmwxenue. Auddysusa. Xapaktep IBHKEHHS U B3aMMOACHUCTBHUS YACTHL[ BEILECTBA.
Monenu cTpoeHus ra3oB, )KUJIKOCTEHN U TBEPBIX TeNl U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATHX
Mozeneil. Macca u pazmepsl Mosiekyil. Konmnuectso BemecTsa. [loctosnnas ABoramapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscns.

Monens wuneansHoro rasza. (OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOH TEOpUU
ueanbHOro rasa. AOcoitoTHas TemIepaTypa Kak Mepa CpelHeld KMHETHUYECKOM IHEpruH TEIIOBOTO
JaBrkeHus yactull rasa. lllkana temneparyp KeneBrHa. I'a30Bble 3akoHBI. YpaBHeHHEe MeHzaeneeBa—
Knaneiipona. 3akon JlambroHa. M3omporeccsl B UACAIHBHOM ra3e C TMOCTOSHHBIM KOJUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBIeHUE H30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHu4ecKue yCTpoiCcTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, (hoTorpadun MosieKys1 OpraHu4ecKuX
COCIVHECHUM.

OnpIThl 10 AUPPY3UH KUAKOCTEN U Ta30B.



Mozens OpOyHOBCKOTO JBHXKEHUS.

Mognens onbita llITepHa.

OneIThI, JOKa3bIBAIOUINE CYIIECTBOBAHNE MEKMOJIEKYJIIIPHOTO B3aUMOACHCTBHSL.

Mopeinb, HUTFOCTpUPYIOIIAs IPUPOLY TABJICHHS ra3a Ha CTEHKHU COCya.

OnBITHI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAEAIBHOTO ra3a, H30IpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul

OmnpezneneHre Macchl BO3yXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpeHUH 00bEMa KOMHATHI,
JIaBJICHUSI U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peKEHHOT0 Ta3a.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHaMuyeckas cucreMa. BHyTpeHHsIsl SHeprusi TEpMOIMHAMUYECKON CHCTEMBI U CITOCOObI
e€ n3meHenus. KonnuecTBo TemioTs! U padota. BHyTpeHHsIsI SHEprust 0JHOATOMHOTO UEAbHOTO ra3a.
Bunel Temonepenaun: TEMIONPOBOAHOCTb, KOHBEKLMS, H3Iy4deHHE. YJIENbHAas TEIIOEMKOCTD
BemecTsa. KoandyecTBo TEIUIOTHI IPHU TEIUIONEpeaaye.

[Tonstne 06 anmabatHOM mporecce. llepBelii 3akoH TepMonuHamMukH. [IpuMeHeHHe nepBoro
3aKOHa TePMOJAMHAMUKHU K H3ompoleccaM. ['papuueckast uHTeprnpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoGpaTuMOCTh MPOLEeCCOB B IPUPOJIE.

TeroBele MamuHbl. [IpuHIMIBI AelcTBUSA TeIUIOBbIX MamuH. [IpeoOpa3oBaHus >HEpruu B
TeroBbIX MammHax. KoadduuueHT mnosnesnoro neiictBus teruioBoi mamuHbl. [ukn KapHo u ero
KOA((UILIMEHT MOJIE3HOT0 JEHCTBUSL. DKOJIOTHYeCKUE MPOOIEMbl TEIIOIHEPTE€TUKH.

TexHnyeckue ycTpoMcTBa M NPAKTHYECKOE NPUMEHEHHUE: JBUTATElb BHYTPEHHErO CropaHus,
OBITOBOM XOJNOAWIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3MeHeHne BHYTpEHHEN SHEPTUy Tena MpU COBEPILIEHUH Pa0OThI: BbUIET MPOOKH M3 Oy THUIKH IO
JeficTBUEM  CKaTOro BO3JyXa, HarpeBaHue H@upa B JaTyHHOH TpyOke myTEM TpeHus
(Bumeo1eMOHCTpaIus).

V3MeHeHne BHYTpEHHEH sHeprun (TeMIiepaTypsl) Teja Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mozenu mapoBoil TypOUHBI, ABUraTeNsi BHYTPEHHETO CTOPAaHUsl, pEaKTUBHOI'O IBUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul

N3mepenne yaenbHOU TEII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus eewjecmea. Pazogvie nepexoovt

[Tapoobpa3zoBanue u koHaeHcauus. Mcmapenne u kuneHue. AOCONIOTHAsE U OTHOCHUTENIbHAsS
BJIQXKHOCTh BO3ayXa. HacbllieHHbIll map. VYaenbHas TeIuioTa MapooOpa3oBaHus. 3aBUCHMOCTD
TEMIIEPATYPbI KUIIEHUS OT 1aBJICHUS.

Teépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU3OTPOINUS CBOWCTB KPHCTAILIOB.
Kunnkne kpucrtamnsl. CoBpeMeHHble MaTepuaisl. [lnaBienne n kpuctammsanus. Y ieiabHasi TEIIOTa
riasnenus. CyOnumanusi.

VYpaBHEHHE TEMIOBOro OanaHca.

TexHuyeckue yCTpPOHCTBA M MPAKTUUYECKOE TMPUMEHEHHUE: TUTPOMETP U ICUXPOMETP,

KaJIOPUMCTP, TCXHOJIOTUU MOJIYUYCHHUSA COBPEMCHHBIX MATCPHAJIOB, B TOM YHCJIIC HAHOMATCPUAJTIOB, U
HAaHOTCXHOJIOTHH.

Llemoncmpayuu
CBoiicTBa HACHIIIEHHBIX MTAPOB.
Kurnenve npu moHWKEHHOM JIaBJICHHUH.
Croco0b1 U3MEPEHHS BIAKHOCTH.
HaGmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAIIMUYECKOTO BEIIeCTBa.
JleMOHCTpanus KpUCTaILIOB.
Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol
N3mepenne OTHOCUTENBHON BIIAYKHOCTH BO3/yXa.
Pasnen 4. DuekrpoauHaMunka
Tema 1. Inexmpocmamuxa
OnexTpusanus Tel. DJIeKTpUUecKui 3apsia. JBa BuIa snekTpuyeckux 3apsanoB. [IpoBoaHukw,
JUAJICKTPUKU U TIOJIYITPOBOIHUKH. 3aKOH COXPAHEHUS SJIEKTPUUIECKOTO 3apsia.



B3aumopeiictBue 3apsnoB. 3akoH Kynona. TouedHbIN 2JIEKTPUUECKUN 3apsil. DINEKTPUUYECKOE
nosie. Hanmpsok€HHOCTB 31EKTPUYECKOro nois. [[puHnmn cynepno3unum 3JeKTpUuYecKuX noJe. JInanu
HaANPsKEHHOCTHU DIIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocrarnyeckoro nois. [lorenuuan. Pasnocts norenumanos. [lpoBonHuku u
JUDJIEKTPUKHU B DJIEKTPOCTATUYECKOM IToJIe. J{ManekTpruyeckas IpOHUIAEMOCTb.

OnektpoéMkoctb.  KonaeHcaTop. DJEKTpOEMKOCTh IUJIOCKOTO  KOHJIEHCATOpa. JHEPrus
3apsHKEHHOTO KOH/IEHCATOopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHME: JJIEKTPOCKOMN, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKas 3aIlINTa, 3a3eMJICHHUE AJIEKTPOIPUOOPOB, KOHACHCATOP, KOMMPOBAJILHBIN anmnapar,
CTPYWHBIN IPUHTED.

Llemoncmpayuu

YCeTpoCTBO U MPUHIUIT JEHCTBUA 3JIEKTPOMETPA.

B3aumoaencTBie HadIeKTPU30BAHHBIX TEIl.

DIIEKTPUUYECKOE TI0JIC 3apSKEHHBIX TEll.

ITpOoBOAHMKY B 3JIEKTPOCTATHYECKOM TIOJIE.

DJeKTpocTaTUYEeCKas 3alluTa.

JINdIIEKTPUKY B 3JIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTh AJIEKTPOEMKOCTH IIJIOCKOTO KOHIEHCATOpa OT IUIOIIAAU IUIACTUH, PAaCCTOSHUS
MEXy HUIMH U AUDJIEKTPUYECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwtii 3nekmpuueckuil mok. Toku 6 paznuunvix cpedax

DNEeKTpUUecKUi TOK. YCIOBHUS CYLIECTBOBAHMS 3JIEKTpUUYECKOTo Toka. Mctounuku toka. Cuna
ToKa. [loCcTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1 ydacTka LEmu.

DJEKTPUUYECKOE CONPOTHBIICHHE. Y IEJIbHOE CONpOTHBIEHUE BelecTBa. llociaenoBarenbHoe,
napajuleJIbHOE, CMEIIaHHOE COEAMHEHNE IPOBOIHUKOB.

Pab6ota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenna. MomHOCTb 3JEKTPUUYECKOTO TOKA.

ONEeKTpOJABMKYIIasi CHJIa U BHYTPEHHEE CONPOTHUBIIEHWE HCTOYHMKA TOKa. 3akoH Oma uis
MOJTHOM (3aMKHYTOI) 3/eKTprueckoil enu. KopoTkoe 3amMmbIkaHue.

DNeKTpOHHAsl MPOBOJUMOCTb TBEPHABIX METAJIOB. 3aBUCUMOCTh CONPOTHBIICHHUS METAIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

DnexkTpuueckuil Tk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBogHuku. CoOCTBEHHAs! U MPUMECHAs: POBOIUMOCTH MOIYIPOBOAHUKOB. CBOICTBA p—
n-niepexona. [lonynpoBoiHUKOBbBIE TPUOOPBHI.

OJEeKTpUYECKUH TOK B pacTBOpax M paciiaBax d3JIEKTPOJIUTOB. OJIEKTPOJIUTHYECKAS
JUCCOITHAIUs. DIEKTPOIIU3.

OnexTpuyecKnii TOK B rasax. CaMOCTOSATENBHBII M HECAMOCTOSTENbHBIN pa3psa. MonHus.
IIna3zma.

TexHnyeckue ycTpoiicTBa M IPAKTUYECKOE INPUMEHEHHE: aMIEPMETP, BOJBTMETP, PEOCTar,
UCTOYHUKHU TOKA, 3JIEKTPOHArpeBaTeIbHble MPUOOPHI, AJIEKTPOOCBETUTENBHbBIE MTPUOOPHI, TEPMOMETP
COIIPOTHUBJICHUS, BAaKyyMHBI JHOJ, TEPMHCTOPHl M (POTOPE3UCTOPHI, MOIYINPOBOIHUKOBBINA HO,
raJbBaHMKa.

Llemoncmpayuu

W3mepenne cuibl TOKa U HalPsDKEHUS.

3aBUCHMOCTb  CONPOTHUBJICHUS LMIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAIH
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelaHHOe COeIMHEHUE TIPOBOJHUKOB.

[IpsiMoe n3mepenue NEKTPOABIKYIIEeH crilbl. KOpoTKoe 3aMbIKaHUE raIbBAaHUYECKOTO 3JIEMEHTA
Y OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit pa3psa v MPOBOAMMOCTD BO3AyXa.



OnHOCTOPOHHSISI MPOBOJMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul

N3y4eHne CMEIIaHHOTO COEJUHEHNSI PE3UCTOPOB.

W3mepenne 31eKTpOoABMKYIIEH CHiIbl MCTOYHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHHUS.

HaGnronenue snexkrpoiusa.

Me:xknpeameTHbie CBSI3U

Nzyuenne kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocymiecTBisieTcs ¢ Y4ETOM
CoJIepKaTeIbHBIX MEXIPEIMETHBIX CBsI3€l C KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMHUH, reorpapuu U
TEXHOJIOTHH.

Mesicnpeomemmuvie nonamus, CBI3aHHbIE C U3yYEHUEM METOAO0B HAYYHOI'O MO3HAHMUS: SIBICHUE,
Hay4HbI (akT, rumnores3a, (Qu3nueckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJEHHE, SKCIIEPUMEHT,
MOJICJINPOBAHKE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne cUCTEMbl ypaBHEHUH, TMHeHas (yHKuMs, napabona, runepooia, ux
rpauKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI U UX IIPOEKIIMK HA OCU KOOPAHMHAT, CII0)KEHUE BEKTOPOB.

buonocus: Mexannueckoe JBIKEHUE B KUBOU Mpupoae, U dy3usi, 0cMOC, TEIMII000MEH KUBBIX
OpraHu3MoOB (BHJbl TEIUIONEpEaayH, TEIUIOBOE PaBHOBECHUE), IEKTPUUYECKUE SBICHUS B IKUBOU
pUpoJIe.

Xumus: IUCKPETHOE CTPOEHHME BEILECTBA, CTPOECHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIJIOBble CBOWCTBA TBEPABIX TEJ, KUAKOCTEH M ra3oB, JJIEKTPUUYECKUE CBOWCTBA
METAJIJIOB, MIEKTPOJIINTUYECKAs TUCCOLMALINS, TaJIbBAHUKA.

TI'eocpaghus: B1axKHOCTH BO3lyXa, BETPHI, OapOMETpP, TEPMOMETP.

Texnonoeusa: mpeoOpa3oBaHUE JBM)KEHUI C HCIOJIb30BAHMEM MEXAaHU3MOB, YUYET TpEHHUs B
TEXHMKE, MOAINITHUKH, UCIIOJIb30BaHUE 3aKOHA COXPAHEHHUS UMITYJIbCa B TEXHUKE (pakera, BOJIOMET U
JpyTue), ABUraTeab BHyTPEHHETO CropaHusl, HapoBas TypOrHa, ObITOBOM XOJIOAUIBHUK, KOHAUIIUOHED,
TEXHOJIOTMH MOJTYy4YEHHUS] COBPEMEHHBIX MaTEpPHAaIOB, B TOM YHCJIE HAHOMATEPHalOB, 1 HAHOTEXHOJIOTHH,
ANIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHHE DJIEKTPONPHUOOpPOB, KCEPOKC, CTPYHHBIN MpHUHTED,
AIIEKTpOHArpeBaTesbHbIE IPUOOPHI, FJIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.

11 KJIACC
Pasnen 4. daekrpoauHaMunka

Tema 3. Maznummnoe none. I1eKmpomMazZHUMHAA UHOYKYUA

ITocTosiHHBIE MarHuTHL. B3ammonelCTBHE MOCTOSHHBIX MarHUTOB. MaramutHoe mnose. Bektop
MarHuTHOM MHAYKUWHU. [IpyHIMIO Cyneprno3uiMyu MAarHUTHBIX NOJIEW. JINHMM MarHUTHOW WMHIYKIUU.
KapTuna nuHMI MarHUTHON MHAYKIMHU NOJIS OCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1osie mpoBOAHMKA ¢ TOKOM. KapTuHa TMHUI UHyKIIMU MarHUTHOTO I0JI JUITMHHOTO
IIPSIMOrO ITPOBOAHMKA M 3aMKHYTOT'O KOJIBLIEBOIO IIPOBOJHMKA, KATyIIKH ¢ TOKOM. OmbIT Opcrena.
B3anMozeiicTBrue NPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJb U HAaIIPaBJICHUE.

Cuna Jlopenua, e€ Moysb M HampasiieHue. J[BI)KEHHE 3apsyKEHHOM 4acTUIBl B OJHOPOJHOM
MarHuTHOM nosie. PaGota cuiel Jlopenna.

SlBneHne  dnexkTpoMarHUTHOM  MHAYKOMH. [IOTOK  BEKkTOpa  MarHMUTHOW  MHIYKIIHH.
DNEKTPOABMKYIIAs CUJIa MHIYKIMHU. 3aKOH 2JIEKTPOMarHuTHON nHayKuuu dapazes.

BuxpeBoe »snekTpuueckoe 1osie. ONEKTPOJABIKYINAs CHJIa HMHAYKUMH B IPOBOJHHKE,
JBIKYILIEMCS IIOCTYNATEIbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHAayKTUBHOCTB. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILAsl CHJIA CAMOMHYKIUH.

OHeprus MarHUTHOT'O TIOJISl KaTYIIKHU C TOKOM.

DJEKTPOMarHuTHOE I0JIE.

TexHuueckue yCTpOHCTBA M  MPAKTUUYECKOE IMPUMEHEHHE: TIIOCTOSHHbIE  MarHWTHI,
AJIEKTPOMArHUTBI, DJIEKTPOJIBUraTEINb, YCKOPUTEN 3JIEMEHTAPHBIX YaCTUL, MHIAYKLIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I1OJIEM.



JIuHUM MHAYKIUY MarHUTHOTO MOJIS.

B3anmopeicTBre AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHune ANeKTpPOMAarHuTHON MHAYKIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTbD AJIEKTPOJABUKYIIEH CUIIbI HHAYKIIMH OT CKOPOCTU U3MEHEHHUSI MAarHUTHOTO TIOTOKA.

SIBieHne caMOMHTyKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

WccnenoBanue 1eicTBUS OCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.

HccnenoBaHue sBJIEHUS 3JIEKTPOMArHUTHON MHAYKIINH.

Pa3nea S. KosieOanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHble KO1€OAHUS

Koneb6arenbHas cucrema. CBoOOHBIE MexaHMUYeCKUe KojeOaHus. ['apMoHudeckue KoaedaHus.
[lepuon, yacrota, amrmuTyna u ¢asza kojaedbanuil. [IpykuHHBIN MasTHUK. MaTeMaTHueCKUil MasTHHK.
YpaBHEHHE TapMOHHUYECKUX Konebanwuii. [IpeBpaliieHre sSHepruu Npy TApMOHUYECKUX KOCOAHUSIX.

KonebGatenbupiii  koHTYp. CBOOOAHBIC AJIEKTPOMATHUTHBIE KOJIEOAHUS B  HJI€ATHLHOM
KOJIE0ATEIbHOM KOHTYpe. AHAIOTHUS MEXIYy MEXaHUYECKUMHU U AJIEKTPOMATHUTHBIMHU KOJICOAHHSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHMSI SHEPTUH B UACATHHOM KOJICOATEIHHOM KOHTYPE.

[IpencraBienne o 3aryxalomux KojeOaHUsAX. BBIHYKICHHbIE MeXaHMYECKHe KoJeOaHus.
Pe3onanc. BriHyXIeHHBIE 2JIEKTPOMAarHUTHbIE KOJIEOaHUs!.

[lepemennbiii Tok. CHHYCOMJANbHBIA TEPEMEHHBIM TOK. MOIIHOCTP MNEPEMEHHOrO TOKa.
AMITIUTYHOE U IEUCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HATIPSIKEHMUSL.

Tpancpopmarop. IIpousBoacTBo, meperaya U TOTpeOJIEHHE 3IEKTPUUECKOM IHEpPruu.
OKOJIOTUYECKME PHUCKHM TpPU  MPOU3BOACTBE  AEeKTpodHepruu. KynbTypa  HMCIONB30BaHUS
AJIEKTPO3HEPTUHU B ITOBCETHEBHOM JKU3HM.

TexHu4eckue yCTpOWCTBA M NPAKTHUECKOE NMPUMEHEHHUE: JJIEKTPUYECKUN 3BOHOK, IE€HEpaTop
NIEPEMEHHOT0 TOKA, IMHUU IEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KojeOaTelnbHONH cuCTeMbl (NMPYXKHUHHBIA MU MaTeMaTHYeCKHM
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHui.

HccnenoBanue cBONCTB BbIHYX/IEHHBIX KOJIeOaHUH.

Habmtoienue pesonanca.

CB0OO/IHBIE EKTPOMArHUTHBIE KOJIeOaHusl.

OcrunorpaMMbl (3aBUCUMOCTH CHUITBI TOKA U HATPSHKEHUS OT BPEMEHH) JUTSI SJIEKTPOMAarHUTHBIX
Kosie0aHui.

Pe3onanc mnpu mnociieqoBaTENbHOM COEOUHEHUU PE3UCTOpPA, KATYIIKA HWHIYKTUBHOCTH U
KOHJIEHCATOopa.

Mosienb TUHUY 2IEKTPOIIEpPEIadH.

Yuenuueckuu skcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue 3aBUCUMOCTH NIEPUOA MaJbIX KOJieOaHU Tpy3a Ha HUTH OT JIJTMHBI HUTHU M MacChl
rpysa.

HccnenoBanue NEPEMEHHOrO TOKa B LIENH U3 IMOCIENOBATEIbHO COSOUHEHHBIX KOHIEHCATOPA,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexannyeckue BOJHBI, yClOBUs pactipocTpaHeHus. llepuoa. CkopocTs pacnpocTpaHEHUs |
JunHa BOJHBL. [lomepeunsie u mpoaonbHbie BOJIHBL. MHTepdepeHmys u nudpakiius MeXaHMYECKUX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa ToHa. TemMOp 3ByKa.

ONEeKTpOMarHUTHbIE BOJHBL. YCIIOBUS M3JIy4YEHHs] DJCKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHranus BekTopoB E, B, V B snektpoMarHuTHOi BonHe. CBOMCTBa 3J€KTPOMArHUTHBIX BOJIH:
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OTpakeHue, MpejoMIIeHHe, oaspu3aus, Judpakis, naTepdepenimsa. CKOpocTh AIEKTPOMArHUTHBIX
BOJIH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [IpMeHeHNEe AMeKTPOMAarHUTHBIX BOJH B TEXHUKE U OBITY.

[TpuHIIMIIBI paIMOCBS3U U TENEBUICHUS. Paqnonokamusi.

DJEKTPOMarHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEN CPEB.

TexHuyeckue yCTpPOHCTBA M MPAKTUUYECKOE NPUMEHEHHUE: MYy3bIKaJbHbIE WHCTPYMEHTHI,
YABTPa3BYKOBasl TUArHOCTUKA B TEXHUKE M MEAMIIMHE, padap, paAUONPUEMHUK, TEJIEBU30p, AHTCHHA,
tenedoH, CBU-neus.

Llemoncmpayuu

O0pa3oBaHue U pacpOCTPAHEHNE TOTIEPEUHBIX U MPOAOIbHBIX BOJH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKa.

Habmtoienue oTpaskeHus U NpeoMIICHHUSI MEXaHUUECKUX BOJIH.

HaGmronenue natepdepeHnnu u Audpakiiuy MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u TPOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUIUTYON U 4aCTOTON KOJIeOaHHIA.

HccnenoBanue CBOICTB 3JEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MpPEOMJIEHUE, MOJIIpU3alus,
Tudpakius, UHTepEepeHIusL.

Tema 3. Onmuxa

I'eomeTrprueckas ontuka. [IpsMonnHeliHOe pacipocTpaHEHHE CBETa B OAHOPOAHOMU cpene. JIyd
cBeTa. ToueuHblli HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHus certa. [locTpoenue n300paxeHuil B MIOCKOM 3epKaje.

[Ipenomnenue cBeTa. 3aKOHBI MPETOMIICHHsI CBeTa. AOCONIOTHBIN TMOKa3aTellb MPETIOMIICHHS.
ITonmHOE BHYTpeHHEEe oTpakeHHe. [IpenenbHbIil yros MOJIHOrO BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CiioxxHbIi cocTaB 6enoro cera. L{ser.

Cobuparomue U paccenBaromue JUH3bI. ToHKas auH3a. POKYCHOE pacCTOSIHME M ONTHYECKast
cuia ToOHKOM nuH3bL. [locTpoeHne n3o00pakeHuil B COOUpAIOIIUX U paccenBaromux JuH3ax. Gopmyna
TOHKOM JIMH3BI. Y BEJIMYCHUE, 1aBAEMOE JINH30M.

IIpenensl IpUMEHMMOCTH IT€OMETPUYECKON ONTHUKH.

BonnoBas ontuka. MHTepdepennus cBera. KorepeHTHbIE UCTOYHHUKHU. Y CIOBUS HAOIIOICHUS
MaKCUMyMOB UM MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHOW KapTHHE OT JIBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakuus ceera. JudpakimonHas pemeTka. Y clioBre HaOJIIOACHHS ITABHBIX MAaKCUMYMOB TIPU
MaJIcHUd MOHOXPOMATHUECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEHIETKY.

ITonsipuszanus ceera.

TexHuyeckue YCTpPOHCTBA M TMpPAKTHUYECKOE TMPUMEHEHHWE: O4YKH, Jyma, ¢oToanmnapar,
IIPOEKIIMOHHBIN ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, NU(paKIUOHHAs peneTka,
HOJIIPOU .

Jlemoncmpayuu

[TpsaMonuHeiHoe pacipocTpaHeHHe, OTpaXKEHHUE U MpeoMiieHne cBeTa. OnTudyeckue npudopshl.

[TonHOE BHYTpEeHHEE oTpakeHHne. Mojiesib CBETOBO/IA.

HccnenoBaHue CBOMCTB M300paXKeHUH B IMH3AX.

Mopnenn MEKpPOCKOIIa, TENECKONa.

Habnronenue untepdepeHuu cera.

HaGnronenue audpaxiuu cBera.

HaGnronenue nucrnepcuu cBeTa.

[TosrydyeHue ciekTpa ¢ HOMOIIbIO MPU3MBI.

[Tony4yeHue ciekTpa ¢ HOMOIIbIO AU(PAKIIMOHHOMN PEIIETKY.

Habmroienue nonsipuszanuu cBera.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3mepenue nokasaresns NpeaoMIIeHUs CTEKIIa.

HccnenoBanue CBOMCTB M300paXKeHUH B IMH3AX.

HaGnronenue aucnepcun cBeTa.

Pa3nes 6. OcHOBBI CIelIHAILHON TEOPHH OTHOCHTEJIBHOCTH
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['paHunbl NPUMEHMMOCTH KJIACCMYECKOM MeXaHWKH. IlocTynarel cheuuanbHOH TEOpUH
OTHOCHUTEIHOCTH: MHBAPUAHTHOCTH MOJIYJISI CKOPOCTH CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH
OUHIITEHHA.

OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJJICHHE BPEMEHH M COKpAIlIEHUE JTHHBI.

DHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIBI.

CBs13b Macchl € SJHEPTUEN U UMITYJILCOM PENIITUBUCTCKOMN YaCTUIbl. DHEPTHUs MOKOSL.
Pa3nea 7. KBanroBas ¢pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®otonbl. Popmyina [1nanka cBs3u 3Heprum (OTOHA C €ro YaCTOTOW. DHEPTUs U UMITYJIbC (POTOHA.
OtkpeiTue u uccnenoBanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbl PoTodddekTa.
VYpaBHenue DiiHmreitHa i porodddexra. «KpacHas rpanuna» Gotorddexra.
Hasnenue ceera. Onbith [1. H. JIeGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHnyeckue yCcTpoiicTBa U MpaKTUYECKOE MPUMEHEHNE: (OTOIEMEHT, (POTOJATUUK, COJTHEUHAs
Oartapesi, CBETOJIUO/.
Jlemoncmpayuu
®oTo3(pPeKT Ha yCTaHOBKE C TUHKOBOU MJIACTHHOM.
HccnenoBanue 3aKk0OHOB BHEHTHETO POTOdPPeKTa.
Cseroguog.
Conneynas Oarapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OnwiTel Pezepdopna o paccessauto o -gactuil. [Imanerapras Moaenb
atoma. Iloctynarel bopa. M3nyuenue u norsouienrne (OTOHOB MPH MEepexo/ie aToOMa ¢ OJTHOTO YPOBHS
sHEepruu Ha apyroi. Buasl cnektpoB. CrieKTp ypoBHEH SHEPTUU aTOMa BOJIOPOIA.
BonnoBele cBolicTBa yactull. Bonnel ne bpoins. KopnyckynspHO-BOIHOBO! Ayanusm.
CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.
TexHHuecKue ycTpoicTBa U MPaKTHUECKOE MPUMEHEHHE: CIIEKTPAIbHBIM aHAIN3 (CIIEKTPOCKOI),
J1a3ep, KBAaHTOBBIN KOMITBIOTED.
Llemoncmpayuu
Mopens onsita Pesepdopia.
Omnpenenenne JUIMHBI BOJIHBI J1a3epa.
Habntoienue nHeRvaTbIX CeKTPOB U3JTyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul
HaGnronenue nuHeHyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTHI, JOKa3bIBAIOLIME CIIOKHOCTh CTpOeHus sapa. OTKpbITHE pPaAMOAaKTUBHOCTH.
OmneiTel Pezepdopa no onpeaesennio coctaBa paJuoakTUBHOro u3nydeHus. CoiicTtBa anbda-, Oera-,
raMMa-u3irydyeHus. BiusHue painoakTUBHOCTH HA )KMBBIE OPIaHU3MBI.
OTtkpsiTHE IPOTOHA U HelTpoHa. HykinoHHas moaens sapa ['elizenOepra—lBanenko. 3apsy sapa.
Maccosoe uncio sapa. 3otomnsl.
Anbda-pacniaf. DJEKTPOHHBIM M MO3UTPOHHBIA Oera-pacmaa. ['amMMa-uziayueHue. 3aKoH
paZMoOaKTUBHOTO pacnaja.
OHeprus cBA3M HYKJIOHOB B sifpe. SnepHble cuibl. JlepekT maccsl sapa.
SAnepHele peakuun. [leneHne U CUHTE3 A1ED.
SAnepuslii peakrop. TepmosiaepHblii cuHTe3. [IpoOaemMbl U MEPCHIEKTUBBI SIAE€PHON SHEPTrEeTUKH.
DKOJIOrM4€eCKHUE aCIEKTHI AIEPHON SJHEPTETHUKH.
OnemeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.
Metobl HaOMIOCHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.
®dyHaamMeHTaIbHble B3auMoecTBusl. EAMHCTBO (pu3nyeckoil KapTUHBI MUpa.

TexHu4yeckue yCTpoiCTBa U MPaKTUYECKOE TPUMEHEHHUE: TI03UMETp, Kamepa BunbcoHna, simepHbIi
peakTop, aToMHas OomoOa.

Llemoncmpayuu
CuéTYnK HOHU3HUPYIOIIUX YACTHII.
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Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol
HccnenoBanue TpeKoB YacTUI] (110 TOTOBBIM GoTorpadpusim).
Pa3nes 8. DiieMeHTBI ACTPOHOMHH M ACTPOPHU3UKH

Oransl pa3BUTHS acTpoHOMHUU. [IpuKiiagHOE 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMMH.

Bun 3Bé3anoro Heba. Co3Besaust, spkue 3BE3/bl, IUTAHETHI, X BUIUMOE JABH)KEHHE.

ConneyHas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mctounuk sHeprun CosHua U 3BE34. 3BE3JBI, X OCHOBHBIE
XapakTepUCTUKU. JlmarpamMmma  «CHEKTpalbHBIM KJIacC — CBETHUMOCTB». 3BE3ABI  TJIABHOU
MIOCJIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY JUIS 3BE37 TJIaBHOM IMOCIIEN0BATENBHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMEHHbIE NTPEACTABIEHUS O TPOUCXOXKACHUN U dBotony CostHIA U
3BE31. DTaIbl )KU3HU 3BE3I.

Mneunsiii [lyte — Hama ['anaktuka. [lonoxenue u nmwkenue Comuna B [Namaktuke. Turb
rajlakTuk. Paguoranaktuky u kBa3zapsl. YEpHbIE ABIPHI B s/Ipax rajJakTHK.

Bcenennas. Pacuiupenne Beenennoii. 3akon Xa06ma. Pa3beranue ranaktuk. Teopust bonbioro
B3pbIBa. PenukroBoe n3iydeHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsle npo0iaeMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

HaGnroneHus: HeBOOPYKEHHBIM TJIa30M C HUCHOJIb30BAHUEM KOMIIBIOTEPHBIX MPHUIOKCHUN IS
orpezesieHus OJ0KEeHUsI HeOeCHBIX 0OBEKTOB Ha KOHKPETHYIO J]aTy: OCHOBHBIE c0o3Be3/11s CeBepHOro
MOJTyIIApHsI U IPKUE 3BE3MBI.

Habmonenus B Teneckon JlyHsl, mianet, Maeunoro Ilytu.

O0o0marniee noBTOpeHUE

Ponp pu3uku m acTpOHOMHUM B 9KOHOMHUYECKOU, TEXHOJIOTHYECKOMN, COIMAIIBHON M ATHYECKOM
cdepax AeATEIbHOCTH YeNOoBEKa, pojib U MECTO (DM3MKM M aCTPOHOMHUHU B COBPEMEHHOW HayuyHOU
KapTHUHE MHpa, posib (PU3NUEeCcKol Teopuu B (HOPMHUPOBAHUM MPEACTABIECHUN O (PU3NUECKON KapTHHE
MHUpa, MeCTO (U3NYECKOM KapTUHBI MHpa B OOLIEM psijly COBPEMEHHBIX €CTECTBEHHO-HAay4HBIX
MPEJCTABICHUI O MPUPO/IE.

Me:xnpeamerHbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHsS B 11 Kimacce OCYHIECTBISIETCS € YYETOM
coJiepKaTeIbHbIX MEKIIPEIMETHBIX CBS3€H ¢ KypcaMHu MaTeMaTHKH, OMOJIOTUH, XUMUH, reorpaduu U
TE€XHOJIOTHH.

Mesicnpeomemmusie nonamus, CBA3aHHbIE C N3yYEHUEM METOJOB HAYYHOT'O MO3HAHMUS: SIBJICHUE,
Hay4HbId (akT, TUMoTe3a, (PU3MyYecKas BEJMYMHA, 3aKOH, TEOpHus, HAOJIOJACHHE, SKCICPHUMEHT,
MOJIEJIMPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMBb] YPaBHEHUH, TPUTOHOMETpUUYECKHE (PYHKIIUN: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX NPOEKIHUH HA OCH
KOOpJMHAT, CJIOKEHUE BEKTOPOB, IMPOM3BOAHBIC AJIEMEHTAapHbIX (QYHKIUM, NpU3HAKK M0J00Us
TPEYTOJILHUKOB, OTIpeieIeHue MIIOUIa iU MIIOCKUX (GUryp u o0bEMa Tel.

buonocus: snextpuueckue SIBICHUS B KMBOW NpUPOJE, KojieOaTeNbHbIE JBUKEHUS B >KUBOM
IIPUPOJIE, ONITUYECKUE SIBJIICHNUS B )KUBOW MIPUPOJIE, AEUCTBHE PAIUALIUU HA KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTaJUIMYECKasi CTPYKTypa TBEPABIX TEJ, MEXaHU3MbI
00pa30BaHus KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHWTHBIE TONIOCa 3€MJIM, 3aJ€KU MArHUTHBIX pPYH, (POTOChEMKa 3€MHOMN
IIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonozusi: JAVMHUM DIIEKTpOINEpeAad, TIEHEpaTop MEPEMEHHOr0 TOKa, JJIEKTPOJBUraTellb,
UHIYKIMOHHAs T1e4yb, pajap, paJuolNpHEMHUK, TENeBU30p, aHTeHHa, TenepoH, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.
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INIAHUPYEMBIE PE3YJBTATBI OCBOEHUS IIPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMSA
OcBoenue yueOHoro npeaMera «Pu3nka» Ha ypoBHE CpeHero oouero oopasoBanus (0a30BbIi
YPOBEHb) JODKHO OOECHeYMUTh JOCTHKEHUE CIEAYIOIIUX JIMYHOCTHBIX, METalnpeIMETHBIX |
IpPEMETHBIX 00pa30BaTeIbHbBIX PE3YJIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

JInaHOCTHBIE pe3ynbTaThl OCBOEHMSI yueOHoro mnpeamera «®Pusuka» JOKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXcs PpPYKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JTUYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTALU{, MO3UTHUBHBIX BHYTPEHHUX YOEKICHMIA,
COOTBETCTBYIOIUX TPAJAUIUOHHBIM LIEHHOCTSM POCCHICKOro 0OIIecTBa, paclIMpeHHe >KU3HEHHOTO
OMbITa W ONbITA JEATEIBHOCTH B IPOLIECCE pealln3allid OCHOBHBIX HAIpPABJIEHUH BOCHUTATEIbHOU
JIESATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh I'PAXXKJTAHCKON MO3MLMU O00YYaroOIIErocss Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00IIecTBa;

NOPUHATHE TPAJAMLMOHHBIX OOILIEUENIOBEYECKUX T'YMaHMCTHUYECKUX UM JEMOKPaTHUYECKHX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpecax TIpakIaHCKOro oOlIecTna,
y4acTBOBaTh B CAaMOYTPaBJIECHUH B 00pa30BaTeIbHON OpraHU3allly;

yYMEHHE B3aUMO/IeHICTBOBATh C COI[MAIbHBIMU MHCTUTYTAMH B COOTBETCTBHH C UX (YHKLHUSIMHU U
Ha3HAaYEeHHEM;

TOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOU JEATEIBHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHUSA:

c(OpPMHPOBAHHOCTb POCCUHCKOM I'pakIaHCKOW MIEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHIKEHUSM POCCHUMCKUX YUEHBIX B
001acTi PU3MKU U TEXHUKHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYyallMI0 U NPUHUMATh OCO3HAHHBIE DPELICHUS, OPUEHTUPYSACH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JESTEIBHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUMBOIO OYyIyIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUSA

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYash 3CTETUKY HAyYHOI'O TBOPYECTBA, IMPHUCYIIETO
¢du3nueckoil Hayke;

5) TpyA0BOro BOCIIMTAHUSA:

MHTEpeC K pa3inyHbIM cdepaM NpodecCHOHATBHOM eATeNbHOCTH, B TOM YHUCIE CBSI3aHHBIM C
(Gu3MKON U TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oyayleil mpodeccuu U peaan30BbIBaTh
COOCTBEHHBIE KM3HEHHBIE TUIaHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa3oBaHHIO B oOyiacTu (PU3MKH Ha
IIPOTSKEHUH BCEH XKU3HU;

6) 3K0J10rM4YecKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTh  HKOJIOTHUECKOW  KyJNbTYphl, OCO3HaHME TIJIO00AJBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHME U OCYILECTBIEHUE NEHCTBUI B OKPY’KAIOLIEH Ccpele Ha OCHOBE 3HAHUS LieNei
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIIipeHHe OIBITa NEATEIBHOCTH SKOJIOIMUECKON HAIpPaBIEHHOCTH HAa OCHOBE MMEIOLIMXCS
3HaHUH N0 (PU3HKE;

7) HIEHHOCTH HAYYHOI0 MIO3HAHUSA:

c(OpMHUPOBAHHOCT MHPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
¢du3nueckoil HaykH;

OCO3HAaHHE IEHHOCTUM HAay4YHOW JesITeNbHOCTH, TOTOBHOCTh B MPOLECCE H3YUYEHUS (PU3UKU
OCYUIECTBIIATh IPOEKTHYIO M UCCIIEN0BATENBCKYIO JEATEIBHOCTh MHINBUIYaJIbHO U B TPYIIIIE.
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METANPEIMETHBIE PE3YJIbTATHI
ITo3HaBaTeIbHbIE YHHBepPcaJIbHbIe YUeOHblIe AelicTBUS
basoBble Jlornyeckue 1efcTBUA:

CaMOCTOSITENIbHO  (OPMYJIUPOBAaTh M aKTyaJU3upoBaTh MpolOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTpEAENATh LENN AeSITeIbHOCTH, 3aJaBaTh apaMeTpPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMBIX (PHU3NUYECKUX SBICHUSIX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl ¢ Yy4ETOM aHAINW3a MMEIOIIMXCS MaTepUaJbHBIX U
HEMaTepualbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB II€JIIM, OLIEHUBAThH
PHUCKH TIOCIIEACTBUN JEATEIBHOCTH;

KOOPAVMHUPOBaTh M  BBINOJHATH pabOTy B YCJIOBHUAX pPEAJbHOTO, BHUPTYaJbHOTO H
KOMOMHHMPOBAHHOTO B3aHMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPoOIeM.

ba3oBble uccienoBare/bCKue 1eHCTBUA:

BJIa/I€Th HAYYHOU TEPMHUHOJIOTHEN, KIIFOUEBBIMH MOHATHAMHI U METOIaMU (PU3UYECKOM HAayKH;

BJIQ/ICTh HABbIKAMU Y4eOHO-HCCIIE0BATENBCKOM U IPOEKTHOM e TEIBHOCTH B 00IaCTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY IOMCKY METOJIOB peIIeHUs 3a/1ad (PU3NYECKOro
COZIepXKaHUsl, TPUMEHEHUIO Pa3IMYHBIX METO/I0B ITO3HAHMS;

BJIAQJE€Th BUAAMU JIEATEIBHOCTU 110 IMIOJIYYEHHIO HOBOI'O 3HAHUS, €ro MHTEpHpeTalu,
MpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3NUYHBIX YYEOHBIX CHUTYyalMsIX, B TOM YHWCJE MPU CO3AAHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKHU;

BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIEC CBSI3U M aKTyaJIU3UPOBATh 3a/1ady, BBIABUTATH TUIIOTE3Y €&
pellleHus, HaXOAUTh apryMEHTHI JJIsl J0Ka3aTelbCTBA CBOMX YTBEPXKACHUH, 3a7aBaTh MapaMeTpbl U
KPUTEPUU PELICHHUS;

AHAJIM3MPOBATh MOJIYUYCHHBIE B XOJ€ PELICHUS 3a/1aull pe3yibTaTbhl, KPUTUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTBD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U POPMYJIUPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHOMN JIEATEIBHOCTH, B TOM YHCIIE
IpY U3Y4eHUH (DU3HKY;

JIlaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb EPEHOCUTh 3HAHUS 10 PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACSITEIbHOCTH;

YMETbh UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00Js1acTei;

BBIIBUTATh HOBBIE HJIEH, MpeJUiaraTh OPUTHHAIBHBIE MTOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 33a4H, T0IMYyCKaIOIINE albTepHATUBHBIC PEILICHUS.

Pabora ¢ unpopmanmeii:

BJIa/IETh HAaBbIKaMU MOIXy4YeHUs] HHPOpMauy (pU3NUECKOro coJiepKaHusl U3 UCTOUYHUKOB Pa3HbIX
TUIIOB, CaMOCTOSITEJIBHO OCYHIECTBIIATH IIOUCK, AHAJIU3, CHUCTEMATH3aLUI0 M HWHTEPIPETALHIO
MH(GOpMaIIUU Pa3INYHBIX BUIOB U (OPM MPECTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTH HH(OPMAIINH;

UCIIOJIb30BaTh CpPEACTBAa MH(OPMALMOHHBIX U KOMMYHHMKAI[MOHHBIX TEXHOJIOTUH B pPELICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpPraHU3allMOHHBIX 3a7ad C CcoOOJIoJeHHeM TpeOOBaHHUIA
SPrOHOMUKHU, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBbIX U 3TUYECKUX HOPM,
HOpM UH(POPMAITMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOrO COJAEPKAHMS B Pa3IMUHBIX (opMaTax ¢ y4ETOM Ha3HAYCHHS
nHGOpPMAIIUH U LIEJEBON ay TMTOPUH, BEIOHpAsi ONTUMATbHYIO (JOpMY MpPEACTaBICHUS U BU3yalu3alliu.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3MKU U BO BHEYPOUHOH NI TENHbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHPIMKTHBIX CUTyaIlui U CMSTYaTh KOH(JIUKTHI,

pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCNOJIb30BaTh PEUMYIIECTBA KOMAHIHOW U MHAMBUIYaIbHON padoThI;

BBIOMpaTh TEMaTUKy M METOJAbl COBMECTHBIX JACUCTBUN C YYETOM OOIIMX HWHTEPECOB H
BO3MOXKHOCTEH Ka)kJI0T0 4eHa KOJJIEKTHUBA;
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IIPUHUMATB LIEJIM COBMECTHOM €ATENbHOCTH, OPTaHU30BbIBATh U KOOPAVNHHUPOBATH IECHCTBHUSA 110
€€ JOCTHKEHHIO: COCTABIIAThH IUIaH ACUCTBUM, PAcCHpElNeisaTh POJU ¢ YY4ETOM MHEHUH YYaCTHHKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM palboThI;

OILICHMBATh KayeCTBO CBOETO BKJAJa M KaXKJIOTO y4aCTHUKAa KOMaHIbl B OOHIMM pe3yJbTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

IpejjlaraTb HOBBIE IIPOEKTHI, OLEHHWBATh WJAEH C IIO3UIMM HOBHU3HBI, OPUIMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh MO3UTHUBHOE CTPATETMYECKOE IMOBEACHUE B PA3JIMUHBIX CHUTYaLUsAX, IPOSBITH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiiCTBHSA
Camoopranmu3anus:

CaMOCTOSITENIbHO OCYLIECTBIISITh IMO3HABATENIbHYIO JESITENbHOCTh B 00jacT (U3NKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 331a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH pEHIEHUs pPacdyE€THBIX M KAa4eCTBEHHBIX 3a4ad, IUIaH
BBINOJIHEHHSI IPAKTHUECKOM paboThI C Y4ETOM MMEIOLIUXCS PeCypCOB, COOCTBEHHBIX BO3MOXHOCTEH U
IIPEATNIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKU y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MIPEOYTEHUN;

JienaTh OCO3HAHHBIN BEIOOP, apryMEHTHPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PELLICHHE;

OLICHUBATh MTPUOOPETEHHBIN OMBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M NPOSIBICHUIO 3PYIULIMU B 00JacTH (U3UKH, MOCTOSIHHO
MOBBILIATH CBOM 00pa30BaTENbHbIM U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, YJMOIHOHAJIbHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyallusiM, BHOCHUTb KOPPEKTUBbI B JI€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMM IO3HABATEIbHON pe(IeKCUM KaK OCO3HAHHUS COBEPIIAEMBIX JIEHCTBUH U
MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMI;

MCIOJIb30BaTh NPUEMBI peIeKCUH JIJIsl OLIEHKH CUTYalll, BbIOOpa BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI M ApIYMEHTHI JPYTUX MPU aHAJIN3€ PE3yJIbTaTOB JIEATEIbHOCTH;

NpUHUMATh ce0sl, TOHMUMasl CBOM HEIOCTATKU M JOCTOUHCTBA,

IIPUHUMATh MOTHUBBI M ApIYMEHTHI JPYTUX MPU aHAJIN3€ PE3yJIbTaTOB JIEATEIbHOCTH;

NpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIINOKH.

B mpouecce NOCTHKEHUS JTMYHOCTHBIX DPE3YJbTAaTOB OCBOCHUS IMPOrPaMMBbI MO (U3MKE IS
YPOBHsI cpefiHero oOmero o0pa3oBaHUs Yy OOYyYarOIIMXCsl COBEPUICHCTBYETCS AMOIMOHAIbHBIN
MHTEIJIEKT, MPEeANnoIaralouii cpopMIUpOBaHHOCTD:

CaMOCO3HAaHUS, BKIIFOYAOIIET0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BUIETh
HaIpaBJICHUS Pa3BUTHs COOCTBEHHON 3MOLMOHAILHOM cephl, ObITh YBEpEHHBIM B ce0¢;

CaMOpETyJIMpPOBaHMs, BKIIOYAOLIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IMOBEJCHME, CIIOCOOHOCTH AJaNTUPOBATHCS K HMOLMOHAIBHBIM H3MEHEHUSM U MPOSBIATH
I'MOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHBALIMH, BKIIFOYAOLIEH CTPEMIICHHE K JTOCTHKEHUIO LIEJIN U YCIEXY, ONTUMU3M,
WHUIMAaTUBHOCTh, YMEHHUE IEHCTBOBATh UCXOs U3 CBOMX BO3MOXKHOCTEN;

AMIATHH, BKIIOYAIOIIeld cClloCOOHOCTh TOHUMATh 3MOIIMOHATILHOE COCTOSIHUE IPYTUX, YUUTHIBAThH
ero MpH OCYIIECTBIEHUH OOLIEHNS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpauMBaTh OTHOUIEHHSI C JPYTUMHU
JFO/IbMU, 3a00TUTKCS, MIPOSBIATH HHTEPEC U pa3periaTh KOH(QIUKTHIL.

IMPEAMETHBIE PE3YJIBTATbBI
K xonity o6yuenus B 10 kjacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JI0JKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh Y 00yUaIOIINUXCS YMEHUH:
JIEMOHCTPHUPOBATh HAa IPUMEPaAX PoOJIb U MECTO (PU3UKU B POPMUPOBAHUU COBPEMEHHON HAYyUHOU
KApTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOIMH, B IMPAKTUYECKON NEATEIBHOCTU
TIOJCH;
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VYUTHIBaTh TPAHUIIBI MPUMEHEHHS] HM3YUYEHHBIX (PU3UYECKHX MOJIENei: MaTepuanbHas TOYKa,
WHEepIMaIbHas cUcTeMa OTcuéra, abCOIIOTHO TBEPIOE TEIO, UACAIBHBIN Ia3, MOJIETU CTPOCHUS Ta30B,
KUAKOCTEH U TBEPBIX TEIl, TOUSUHBIH AMEKTPUUYESCKUH 3apsi/i IPH pelIeHnH GU3NYECKUX 3a/1a4;

pacro3HaBath GU3HUECKHUE SBIECHUS (ITPOILIECCHl) U OOBACHITH MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOEHHUS BEIIECTBA W BJEKTPOJAMHAMHUKU: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE TMa/IeHNUe T, IBMXKCHHUE 0 OKPY>KHOCTH,
WHEpLUA, B3auMoeiicTBre Ten, qud¢y3us, OpoyHOBCKOE IBIKEHUE, CTPOSHUE )KUIKOCTEH U TBEPABIX
TeN, U3MEHEHHE 00bEMa TeNl MPH HarpeBaHUM (OXJIAXKIACHHUH), TEIJIOBOE PABHOBECHE, HCIApEHUE,
KOH/JIEH ALK, TUIaBJIICHUE, KPUCTAIUIN3AIUs, KUTIEHUE, BIIAYKHOCTh BO3/1yXa, OBBIIICHHUE JaBICHUS raza
MIPU €T0 HArPEBaHUU B 3aKPBITOM COCY/IE, CBSI3b MEXK/Iy MTapaMeTpaMy COCTOSIHHSI Ta3a B U30MPOIECccax,
ANEKTPU3aLus TeJl, B3aUMOJEHCTBUE 3apsi/IOB;

ONMCHIBATh MEXaHMUYECKOE IBMIKEHHUE, UCTIONb3Yys (PU3NYECKUe BETWYMHBI: KOOPAWHATA, MYTh,
nepemMenieHnue, CKOpoCThb, YCKOPEHHE, macca Tejla, CHIA, UMIYJbC Tella, KHHETUYeCKas >SHeprus,
MOTEHITHAIbHAS DPHEPTHUsl, MEXaHHUeCcKasi padoTa, MEXaHUYECKasi MOIITHOCTh; MPU OMTMCAaHUU MPABHIHHO
TPaKTOBaTh (PU3NYECKUI CMBICT UCTHOIB3YEMBIX BEJIMUYWH, UX OOO3HAUCHUS W €JUHHIIBI, HAXOAHThH
(OpMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BETMYUHAMU;

OTHCHIBATh M3yUYEHHBIC TEIUIOBbIE CBOWCTBA TENl U TEIUIOBBIC SBICHUS, UCIONB3Ys (pU3nUecKue
BEJIMYMHBI: JABJICHUE ra3za, TeMIepaTrypa, CPeAHsIsT KHHETUYECKass YHEPTUsS XaO0TUUYECKOTO JBUKCHUS
MOJIEKYJI, CPEIHEKBAJIpaTU4HAsI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS JHEPTrus,
pabota rasza, K03(p(GUIMEHT TOJIE3HOTO JCUCTBHUS TEIUIOBOTO JABUTATEINS;, NMPU OMMCAHUH MPABUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICT UCTHOIB3YEMBIX BEIHUYWH, UX OOO3HAUCHUS W €JUHHIIBI, HAXOAHThH
(OpMyJIBI, CBSI3BIBAIOIINE JTAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMHU BEIIMYUHAM;

ONMUCHIBAaTh HW3YYEHHBIE JJIEKTPUUYECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUYECKUE SIBICHUS
(mpouecchbl), HMCMONb3ysl (PU3MUECKUE BEIUYUHBL: DJIEKTPUUECKUM 3apsijl, 3JIEKTPUYECKOoe ToJie,
HaIpsOKEHHOCTh TOJI, MOTEHLUUAN, Pa3HOCTh MOTEHIMAIOB; IMPU OMHCAHUU IMPABUIBLHO TPAKTOBATh
(U3UYECKUN CMBICT HCIOJIb3yEMBIX BEJIIMYWH, UX O0O03HAYCHHS W €IWHUIIBI; YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIOIIIME JAHHYIO (PU3MUYECKYIO BEIHUMHY C APYTUMU BETUYUHAMU;

aHAJM3UPOBATH (PU3MUECKHE MTPOIIECCHI U SIBJICHUS, UCTIONB3YsI (PU3UUECKHE 3aKOHBI U TIPUHIIHIIBI:
3aKOH BceMupHoOro tsarorenus, I, II u Il 3akonsl HproTOHA, 3aK0H COXpaHEHHUS MEXaHUYECKOU JHEPIUH,
3aKOH COXpaHEHHWs MMIYJIbCa, MPUHIINUI CYTIEPIIO3UIIMKA CHJI, TIPUHIIMIT PABHOMPABUS WHEPIUATBHBIX
CHUCTEM OTCYETA, MOJEKYIIPHO-KMHETUUECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpeIHeW KWHETHYECKOW HHEPTruu TEIJIOBOTO JIBMDKCHHSI MOJIEKYJ C aOCOJIOTHOM TeMIepaTrypou,
MEPBBI 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPaHEHUS AJIEKTPUUECKOTro 3apsaa, 3akoH Kynona, npu stom
pasnuyaTh CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €M0 MaTEMAaTUUECKOE BRIPAXKCHHUE U YCIIOBHSI (TPAHUIIBI,
00yacTv) IPUMEHUMOCTH;

OOBSCHITh OCHOBHBIC TPHUHIUIBI ACHCTBUS MAIIMH, TPHUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3ianuaTh YCIOBHs UX 0€30MacHOTO UCIIOIb30BAHUS B TOBCEAHEBHOMN KU3HMU;

BBITIOJIHSATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (U3MYECKUX SBICHUH U MPOIECCOB C
MCIIONIb30BaHUEM TPSIMBIX M KOCBEHHBIX M3MEpPEHUH, Mpu 3ToM (popMyIupoBaTh MpobdiemMy/3aaauy u
TUTIOTE3y Yy4eOHOTO OKCIIEPUMEHTa, COOMpAaTh YCTAHOBKY W3 TMPEIIOKEHHOTO 000py/I0BaHUS,
MIPOBOAUTH OMBIT U OPMYITUPOBATEH BHIBO/IBI,

OCYILECTBIISATh TPSIMbIE U KOCBEHHBIC M3MEPEHHS (PU3MUECKUX BEJIWYUH, MPU dTOM BBHIOMpATh
ONTHUMAJBHBIA CIIOCO0 H3MEpPEHUsT U HCIOJb30BaTh HM3BECTHBIE METOABl OIEHKH IOTPEIIHOCTEH
WU3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXIy (U3MYECKUMHU BEIUYMHAMHU C HUCIOJIB30BAHHUEM MPSIMBIX
W3MEPEeHHI, TpPU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUpPOBATH pE3yJIbTaThl TMOJYyYCHHOU
3aBHCUMOCTH (U3NYECKUX BEIWYHH B BUJAE TaONUIl U TpadUKOB, JeNaTh BBIBOJBI MO pe3ylbTaTam
WCCJICIOBAHMS;

coOmrofath mpaBuia 0€30MacHOr0 TpyAa MPU MPOBEICHUHN HCCIEAOBAHUN B paMKaX y4eOHOTO
OKCIIEPUMEHTA, Yy4eOHO-HCCIICIOBATEILCKOM M TMPOEKTHOW JACSITENBHOCTH C HCHOJb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U J1a0OPATOPHOTO 00OPYIOBAHHS,

pemarh pacu€THbhIC 3a7a4d C SBHO 3aJIaHHON (PU3MYECKON MOJIEIbI0, UCIIONB3Yys (U3HUECKUE
3aKOHBI ¥ TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7]aui BHIOMPATh (PU3NUECKYIO MOJIEINb, BBIIACIATh
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¢du3nueckre BeTUUMUHbI U (HOpMYJIIbl, HEOOXOAMMBIE IS €€ PeIIeHNUs, TPOBOIUTh PacU€Thl U OLIEHUBATh
peaIbHOCTD MOJIYYEHHOT'O 3HaYeHUsI (PU3NUECKON BEIHUNHBI,

pemiaTb KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUMBYIO IIETIOYKY
pacCykJIeHU ¢ OTIOpOi Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

UCIIOJIb30BaTh NPU PELICHUH YUYeOHbIX 3a]1au COBPEMEHHbIC MHPOPMALIMOHHBIE TEXHOJIOTUH IS
MIOWCKA, CTPYKTYpUPOBAHHS, WHTEPIPETANUU W MPEICTABICHHUS YUeOHOH M HAyYHO-TIOMYJISIPHON
UH(POPMALIMKU, TOJYYEHHOM M3 Pa3iMYHbIX MCTOYHUKOB, KPUTHYECKH AHAIM3MPOBATH IOJy4aeMYIO
nH(pOpMaIHIO;

NPUBOJIUTH NMPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUIL;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHMA MO (PU3MKE B TMOBCEJAHEBHOW XHU3HM JUIs oOecredeHus
0e30MacHOCTH NpU OOpalleHuu ¢ NMPUOOpaMM M TEXHUYECKUMHU YCTPOWCTBAMH, JUISI COXpPaHEHUs
3JI0POBbS U COOJIOZICHUSI HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

paboTaTh B TpYyIE C BBIIOJHEHUEM pA3JIMYHBIX COLUAIBHBIX POJeH, MiIaHUpOBaTh padoOTy
IPYIIIBI, PAllMOHATIBHO PACIpeesaTh 00S3aHHOCTH U IUIAHUPOBATh JIEATEIbHOCTh B HECTAHIAPTHBIX
CUTyallWsX, aJeKBAaTHO OIEHUBATh BKJIAJ KaXJIOTO W3 YYAaCTHUKOB TPYIIBI B pEIICHHE
paccMaTpuBaeMoi MpoOIeMBI.

K xonity o6yuenus B 11 kjacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JI0JKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh Y 00yUaIOIINUXCS YMEHUH:

JIEMOHCTPUPOBATh HAa IPUMEPaAX PoOJIb U MECTO (PU3UKU B POPMUPOBAHUYU COBPEMEHHON HAYyUHOU
KapTUHBl MHUpA, B Pa3BUTHHU COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B NMPAKTHUECKOW AEATEIbHOCTU
JOJIeH, IEJIOCTHOCTD U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YUUTBIBATh TPAHULIBI IPUMEHEHUS U3YUEHHBIX (PU3MUECKUX MOJIENICH: TOUCUHBIH AIeKTPHUUECKUl
3apsij, JIyd CBETa, TOUEUHBIH UCTOYHMK CBETA, siIEpHAsl MOJENb aTOMa, HyKJIOHHAsl MOJIEIb aTOMHOTO
A7pa Ipy pelIeHuy pU3nYecKux 3aaay;

pacrno3HaBaTh (u3MuUecKue SBIEHHS (Ipouecchl) U OOBACHATP HMX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKU M KBAaHTOBOW (DM3UKHU: BIIEKTpUYECKas IPOBOAUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICHICTBHE MarHUTOB, DJIEKTPOMAarHUTHAs WHIYKITHS,
JieicTBUE MarHUTHOTO TOJI Ha MPOBOJHUK C TOKOM M JBMXKYIIMHCS 3apsf, 3JIEKTPOMarHUTHBIE
KojeOaHusT W BOJHBI, MPSIMOJMHEHHOE pacnpoCTpaHEHHE CBETa, OTpPakKeHHE, MpeIOMIICHHE,
uHTepQepeHIys, TUPpakLus U MOIIPU3ALUsA CBETa, TUCIEPCHsl CBeTa, (OTOIEKTpUYECKUi 3¢ ekt
(potoaddexr), cBeToBOe naBIEHWE, BO3HHUKHOBEHHE JIMHEWYATOTO CIIEKTpa aroMa BOJOPO/IA,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJiMOaKTUBHOCTb;

ONMCHIBATh M3yUEHHBIE CBOICTBa BellecTBa (3JIEKTPUUECKHE, MAarHWTHBIE, ONTHUYECKHE,
AJIEKTPUYECKYIO IPOBOJAMMOCTh DPA3JIUYHBIX CpPEI) W 3IIEKTPOMArHUTHBIE SIBIECHUS (IIPOLECCHI),
UCIOJNB3YS (PU3MYECKHE BEIMUYMHBL: 3JIEKTPUUYECKUM 3apsijl, CUila TOKA, AIEKTPUUYECKOE HampsKeHHe,
AJIEKTPUYECKOE COMPOTHUBIEHHE, PAa3HOCTh MOTEHIMAJIOB, 3JEKTPOJBMXKYIIAas cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TOJs, cuia Awrmepa, cuina JlopeHma, WHAYKTUBHOCTh KaTYIIKH, DHEPTHUS
AJIEKTPUYECKOT'0 U MATHUTHOTO TIOJIeH, MepHO/1 M 4acToTa KosieOaHui B Kosie0aTeIbHOM KOHTYPE, 3apsij
U CHUJIa TOKa B INPOIIECCE TAPMOHUYECKUX AJIEKTPOMArHUTHBIX KoJieOaHWH, (POKYCHOE pacCTOSHUE U
ONTUYECKasl CHJIA JIMH3bI, IPU OMMCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICT MCIOIB3YEMbIX
BEJIMYMH, UX O0O3HAUEHUS M €IUHMIIbI, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOLINE JTAHHYIO (PU3UYECKYIO
BEJIMYHMHY C JJPyTUMH BETMUNHAMU;

OIMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBIICHUS W IPOIECCHI, UCTIONB3Ys (PU3MUECKUE BEITMYHHBIL:
CKOpPOCTbh 3JIGKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETA, SHEPrUsl U MMIIYJIbC (OTOHA,
nepuoj TMojdypacnajga, SHEpPrus CBsI3U ATOMHBIX sJep, MpPH ONUCAHUM TNPAaBUIBHO TPaKTOBATh
(Gu3MUecKUil CMBICI HUCIOIB3YyEMbIX BEIMYUH, UX OOO3HAYECHHs W €AMHUIIBI, yKa3blBaTh (HOPMYJIHI,
CBSI3BIBAIOIIME JAHHYIO (PH3MUECKYIO BEIUYMHY C JPYTUMH BEIMYMHAMH, BBIYHACIATH 3HAYCHUE
(bu3MUeCcKoil BETUUNHBL;

aHAIM3UPOBATh (PU3MUECKHE MPOLIECCHI U SIBJICHUS, UCIIOJNIb3YS (PU3NYECKUE 3aKOHBI U IPUHIIUIIbI:
3akoH OMa, 3aKOHBI I10CJIEA0BATENHLHOI0 U TapaJIJIeIbHOIO COSAMHEHHSI IPOBOJHUKOB, 3aKOH JKOyIsi—
Jlenua, 3aK0H 3J1IEKTPOMAarHUTHON MHIYKIIMH, 3aKOH IPSIMOJIMHEHHOTO PACTIPOCTPAaHEHMSI CBETA, 3aKOHBI
OTpa’KE€HHsI CBETAa, 3aKOHbBI MPEJIOMIICHHs CBETa, ypaBHeHHe ODiHIITeHHa s (oTtodddexTa, 3aKoH
COXpaHEHHUs YHEPIHH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPUUECKOI0 3apsiia, 3aKOH
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COXPaHEHHs MaCCOBOI'0 YUCIIA, IOCTYJIaThl bopa, 3aK0H paJnoakTUBHOTO pacnaja, IpHU 3TOM pa3iandaTrh
CJIOBECHYIO (DOPMYIIUPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BHIpaXKEHHUE U YCIOBHS (TpaHHUIIbl, 00J1acTH)
IIPUMEHHUMOCTH;

ONpe/eNATh HalpaBlIe€HUE BEKTOpa MHIYKIMU MArHUTHOTO IOJIS IMPOBOJHMKA C TOKOM, CHJIBI
Awmriepa u cunsl JlopeHna;

CTPOUTH U OMMCHIBATh U300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBIMOJIHATh OKCIIEPUMEHTBl 10 HCCIEIOBAHMIO (U3NYECKUX SIBICHUM U IPOLECCOB C
UCIIOJIb30BaHUEM NPSMBIX U KOCBEHHBIX M3MEpPEHUIl: Ipu 3TOM (popMyarpoBaTh Mpodiemy/3afaady u
TUIIOTE3y Y4YeOHOro OHKCHEepUMEHTa, COOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOT0 000pyI0BaHMS,
IIPOBOAMTH OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYILECTBIIATh NMpPSIMbIE U KOCBEHHBbIE M3MEpeHHs (PU3NYECKUX BEIMYMH, IPU 3TOM BBIOUpPATh
ONTUMAJIBHBIA CIOCOO H3MEpPEHUsT U MCIOJIb30BaTh HM3BECTHBIE METOAbl OLEHKU IOTPEIIHOCTEN
U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEIMYUH C UCIOJIB30BAaHUEM MPSAMBIX U3MEPEHU: IPH
TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTAThl MOJYyUYECHHON 3aBUCUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE TaOnuIl U TpauKOB, JeJaTh BBIBOBI IO PE3yJIbTaTaM HCCIEA0BAHNUS;

coOuo1aTh MpaBuiia 6€30MacHOro TpyJla IpU MPOBEAECHUH HCCIEeI0OBaHUN B paMKax y4yeOHOTro
AKCIEPUMEHTa, Y4eOHO-UCCIEIOBATENIbCKOW M IMPOEKTHON JEeATENbHOCTH C  MCIOJIb30BaHUEM
U3MEPUTEIIBHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemars pacyéTHbIE 3aJaud C SIBHO 33aJaHHOW (PM3MYECKON MOJEINbI0, UCHOJb3YS (pU3NYECKUE
3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJIN3a YCIIOBHS 3a/1a4M BBIOMpATh (PU3UUECKYIO MOJIENb, BBIICIATh
¢duznyeckue BeJIMYMHbI U HOpMYIIbl, HEOOXOAUMBIE ISl €€ pelIeH s, IPOBOJAUTH PACUETHI U OLICHUBATh
PEaTbHOCTH MOJyYEHHOT0 3HaUeHHs (pU3nyecKol BEIMUHHBI,

pelaTth KauecTBEHHbIE 3a/layd: BBICTpauMBaTh JIOTMUECKH HEMPOTUBOPEUUBYIO LEHOUYKY
paccykKJIeHU ¢ ONOPOi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHEe SIBICHUS;

MCIIOJIb30BAaTh MPH PELICHUH YYEOHBIX 337a4 COBPEMEHHbIE HHPOPMAIIMOHHbBIE TEXHOJIIOTUU IS
MIOUCKA, CTPYKTYpUPOBAHMs, WHTEPNPETALUU M MPEACTaBICHUS Y4eOHON M Hay4YHO-TIOMYJISIpHON
uH(pOpMallK, MOJYyYEHHON W3 PAa3JIUYHBIX WCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIY4YaeMYIO
UH(POPMALIHUIO;

OOBSACHATh NMPUHLMIIBI ACUCTBUS MAIUH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3jinyaTh
yCIIOBHS UX O€30MaCHOI0 MCIOJIb30BaHMsI B TOBCETHEBHOM JKU3HU;

IIPUBOJUTH MPUMEPHI BKJIA1a POCCUNCKUX U 3apyOE’KHBIX YUEHBIX-(PU3UKOB B Pa3BUTUE HAYKHU, B
00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETHUECKHE 3HaHMS MO (PU3MKE B MOBCEAHEBHOM KU3HU IJI1 0OeCIeueHUs
0e3omacHOCTH MpH OOpallleHuH ¢ NMpHOOpaMH M TEXHUYECKHMMM YCTPOWCTBAMHM, Ul COXPAaHEHUS
3JI0pOBBS U COOJIIO/IEHUSI HOPM 3KOJIOTHYECKOTO MOBEACHUSI B OKPY KaIoLIei cpeie;

paboTaTh B TIpyNINe C BBIIOJHEHHWEM pa3IMYHBIX COLMANBHBIX pOJIeH, IMIaHUpoOBaTh padoTy
TpyIIbl, paliOHAIbHO PacHpelesiaTh 00s3aHHOCTH U IUIAHUPOBAThH JESATEIBHOCTh B HECTAHAAPTHBIX
CUTyallUsX, AaJEKBaTHO OLICHMBAaTh BKJIAJ KaXIOr0 U3 YYAaCTHUKOB TIpPYIIBl B pELICHHUE
paccMaTpuBaeMoi TPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

HaumeHoBaHue pa3/iesioB U TeEM

KoaunuyecTBO 4acoB

New/n NporpamMMelI Bcero KonTpoJbubie IIpakTHyeckue ICKTPOHIKIC (HPPOELIC)
o0pa3oBaTesbHbIE PeCypChl
padoThbI padoThbI
Pasznen 1. PUSUKA U METOJAbBI HAYYHOI'O IIO3HAHUSA
1.1 ®du3ukKa 1 METOABI HAYYHOI'O MIO3HAHUS 2 Bubmiorexa LIOK
https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bubnuorexa HOK
21 Kunemariika > httl?s://&.:dsogr?lﬂﬂlbfn
bu6muoreka [IOK
2.2 Jlunamuka / https://m.edsogru/7f41bf72
23 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 Eggg;;fgjogg}g 41bE72
Wroro no pazgeny 18
Paszpen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMO/IMHAMUNKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM 9 1 bubnmnoreka [JOK
TEOPHUHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKHU 10 | Eggg;;fgsoggﬁ 41bE72
33 ArperaTHble COCTOSIHUS BEILLIECTBA. 5 bubnuoreka [IOK
da3oBbIE IEPEXOABI https://m.edsoo.ru/7f41bf72
Wroro no pasgeny 24
Pazpnen 4. JIEKTPO/IMHAMUKA
4.1 DneKTpocTaTHKa 10 1 1 ]}?ggg/lﬁsgfoggﬁ A1bE72
49 ITocTostHHBIN 21eKTpUYeCKU TOK. Toku B 12 1 1 bubmumoreka [IOK
pa3IMYHbBIX cpeax https://m.edsoo.ru/7{41bf72
Wroro no pasueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 4
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11 KIIACC

HaunmeHnoBaHue pa3aesioB H TEM

KoaundecTBo yacos

DJIeKTpOHHBIe (HU(POBHIE)

Ne ni/m
NporpaMMbl Bcero KonTtpoabHbie IIpakTnueckune odpa3zoBaTeIbHbIE PeCypChbl
padoThI padoThI
Paznen 1. JIEKTPO/IMHAMUKA
1.1 MaruauTtHoe nose. DIeKTpOMarHuTHas 11 1 3 bubanorexa [JOK
) WHTYKIUS https://m.edsoo.ru/7f41c97¢
Wroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKkue U 3JIE€KTPOMArHUTHBIE 9 | bubmuoteka [IOK
) Kosie0aHus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKue U 3JIeKTPOMarHuTHhIE 5 1 bubmmoreka [JOK
) BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onrika 10 3 https://m.edsoo.ru/7f41c97¢c
Wroro no pazgeny 24

Pazzen 3. OCHOBBI CHEIIMAJBHOM TEOPUM OTHOCHUTEJLHOCTH

31 OCHOBBI CIEUATIBHON TEOpUHU 4 1 bu6nuoreka [JOK
’ OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
N bu6mmorexa [IOK
4.1 JJIEMEHTHI KBAHTOBOU ONTHKU 6 https://m.edsoo.r/7f41c97c
bu6mmoreka [IOK
4.2 Ctpoenne aToma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [{OK
4.3 ATOMHOE 71p0 5 https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3ZUKHU

5.1

DNeMEeHTBl aCTPOHOMUU U aCTPOPU3UKU

7

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢97¢

Wtoro no pazneny

7
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Paznea 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O06o0matoree MOBTOPEHHE 4 ﬁgggﬁ;fgsoggﬁ 11c97c
Wroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

10 KJIACC

Konx
NMpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE pPe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TpuUMEpax poiib W MecTo (u3ukd B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHUPA, B Pa3BUTHUM COBPEMEHHOM TEXHUKH M
TEXHOJIOTHM, B TPAKTUYECKOU IEATEIbHOCTH JIHOIEH

10.2

VY4uuThIBaTh  TIPaHMIBl NPUMEHEHHS  M3YYEHHBIX  (U3MYECKUX  MoJeneil:
MaTepuagbHas TOUKa, MHepLUUalIbHas CUCTEMa OTCUYETa, aDCOJIFOTHO TBEPAOE TEJO,
UJealbHBIA Ta3; MOJEIU CTPOCHHUS Ia30B, KUAKOCTEH U TBEPIBIX TEJ, TOYCUHBIN
AJIEKTPUYECKHUH 3apsi/i — NP pelIeHnH (PU3HUECKUX 3a1a4

10.3

PacnoznaBaTth (usmueckue sBieHUS (MPOLECCh) U OOBSACHATH MX Ha OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJIPHO-KMHETUYECKON TEOPUU CTPOEHHUsS BEIECTBA U
ANEKTPOJUHAMUKH: PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MIPSIMOJIMHEHHOE
IBW)KEHHE, CBOOOJHOE IMajJieHHe TeJ, ABM)KEHHE 10 OKPYXKHOCTH, HHepLus,
B3auMo/ielicTBue Teir; Auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPABIX TeJl, U3MEHEHUE 00bEMA TeJ IPU HarpeBaHUH (0XJIAXIEHUH), TETNIOBOE
paBHOBecHe, UCIapeHHe, KOHJEHCAlus, TUIaBJIeHHe, KpUCTAIU3alus, KUIIEHUe,
BJIQYKHOCTbH BO3/lyXa, OBBIILIEHNE AABJICHM Ira3a IIPU €ro HarpeBaHUU B 3aKPBITOM
cocyle, CBSI3b MEXIy IapaMeTpaMu COCTOSIHHMS ra3a B H30IpoIlleccax;
ANEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3aps10B

10.4

OnuchiBaTh MEXaHWYECKOE JBIKEHHE, HWCHONb3yd (U3MUECKUE BEIUYMHBI:
KOOpJMHATA, IIyTh, INEPEMEIICHHE, CKOPOCTh, YCKOPEHHME, Macca Tena, CHIIa,
UMITYJIbC TEJIa, KUHETUYECKasl JHEPIus, MOTEHLUUANIbHAs DHEPIUs, MEXaHUYecKas
paboTta, MexaHMYecKas MOIIHOCTb, IpPH ONHCAHUU TPABUIBHO TPAKTOBATH
¢u3nUecKuif CMBICT HCIOJB3YyEMbIX BEIUYMH, HUX OOO3HAYCHHS U EIUHHULIBL,
HaXOAUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYI0 (PU3UYECKYIO BEJIUYHMHY C JAPYTUMHU
BEJIIMYUHAMU

10.5

OnuceIBaTh HN3YYCHHBIC TCIIJIOBBIC CBOMCTBA T€J U TEILIOBHBIC SABJICHUS, UCIIOJIB3Y
¢u3nyecKkue BEIUYMHBI: JAaBJIICHUE Tra3a, TEMIEparypa, CPeIHss KUHETHYeCKas
SHEPrUs XAOTHYECKOrO [BIDKEHUS MOJIEKYJ, CPEIHEKBagpaTHYHas CKOPOCTh
MOJIEKYJI, KOJIMYE€CTBO TEIUIOThI, BHYTPEHHSIS DHEPTHsI, paboTa raza, kodpGUIrueHT
IIOJIE3HOI'O ILCI>'ICTBH51 TCILJIOBOTO  JABUTATCIIAA; IMPU OMNHUCAHHUU TIPABUJIBHO
TPAKTOBAaTh (DU3MUECKUN CMBICT HCIIOJNB3YyEeMbIX BEIMYMH, MX O0O03HAUCHHS WU
€IMHULBI, HAXOUTH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3HMUECKYIO BETUUYHHY C
JAPYTHMU BEJIHYNHAM

10.6

OnucelBaTh U3YyYEHHBIE JJIEKTPUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
SABJICHUA (TIPOLIECCHI), UCIIONB3Ys (PU3NUECKHE BETUYMHBL ICKTPUUECKUN 3aps,
JIEKTPUYECKOE T10JI€, HANIPSHKEHHOCTD I10JIA, IMOTEHIUAN, Pa3HOCTh MOTEHLHUAIIOB;
IpY ONHCAaHWM NPABWIBHO TPAKTOBAaTh (PU3MUECKUIl CMBICT HCIOIb3yEMbIX
BEIMYMH, UX OOO3HAYEHHMS U EIUHMIBI, yKa3blBaTh (OPMYJbI, CBSA3BIBAIOLINE
JTaHHYIO (PU3HUYECKYIO BEIHMYUHY C IPYTUMHU BeTUUYMHAMHU

10.7

AHAJIU3UPOBATH (1)H3H‘-I€CKI/IC MPONUECCCHI U SIBJICHUSA, UCITOJIB3Y (1)I/I3I/I‘-IGCKI/IG 3aKOHBI
Y NPUHIUIBL 3aK0H BceMupHoro TsaroteHus, I, I u Il 3akonsl HetoToHa, 3aK0H
COXpaHEHUs] MEXaHWYECKOM HHEPrUU, 3aKOH COXPAHCHMS MMILYJIbCA, MPUHLIUI
CYNEPIIO3HUIINK CUJI, TPUHIIMIT PAaBHOMPABHS WHEPIUATBHBIX CHUCTEM OTCYETA;
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUIO CTPOCHHUS BEILIECTBA, FA30BbIC 3aKOHBI, CBSI3b
CpeTHe KWHETHYECKOW DHEPTrUM TEIJIOBOTO JBMKEHUS MOJICKYJ ¢ abCOIIOTHOM

23




TEMIIEpaTypod, MEpBbI  3aKOH  TEPMOJMHAMUKH;  3aKOH  COXPAaHEHUs
JIEKTPUYECKOr0 3apsna, 3akoH KyloHa; npu 3TOM pas3iudarh CIOBECHYIO
(GOpMyIJIMPOBKY 3aKOHA, €ro0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIbI,
00J1aCTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPUHIUIBI ACHCTBHUS MAIIMH, MPUOOPOB U TEXHUYECKHX
YCTPOWCTB; pa3inyaTh YCIOBUS WX 0€30MaCHOTO MCITOJIH30BAHUS B MTOBCEIHEBHON
KU3ZHU

10.9

BBINONHATE SKCIEPUMEHTBI TI0 UCCIIEIOBAHUIO (PU3NYECKHX SBJICHUN U POLIECCOB €
UCIIOJIb30BaHUEM TPSMBIX U KOCBEHHBIX M3MEPEHMIi; MpH 3TOM (QOpMYIUpOBaThH
npobaemy (3a7ady) U TUNOTE3y Y4eOHOro 3KCIIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
IPEITI0KEHHOT0 000PY0BAHUSL, TPOBOAMTD OMBIT U POPMYIUPOBATH BHIBOIBI

10.10

OcCy1IeCTBIATh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEJTUUYHH; IPU ITOM
BBI6I/IpaTL ONTUMAIbHBIN CHOC06 HU3MCPCHUA U UCIHOJIB30BATh U3BCCTHBIC MCTO/bL
OIIEHKH MOTPEUIHOCTEN N3MEPEHUIN

10.11

HccnenoBaTh 3aBUCMMOCTH MEXAY (PU3NYECKMMU BETMUMHAMHU C UCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHHUil; TpPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJyY€HHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BUAE TAOJIUIl U
rpaduKOB, AeJaTh BHIBOJBI IO PE3yJIbTaTaM HUCCIIEIOBAHMS

10.12

CoOuroath mpaBuiia 6€30MacHOTO TPY/Aa P MPOBEICHUH UCCIIETOBAaHHIA B paMKax
y4eOHOTr0 SKCIIEPUMEHTA, yUeOHO-UCCIIEeI0BATENBCKOM U MPOSKTHOMN AESITeTbHOCTH
C MCIIOJIb30BAHUEM M3MEPHUTEIbHBIX YCTPONCTB U 1a00opaTopHOro 000py10BaHUs

10.13

Pemate pacuérHple 3a1auM C SBHO 3aJaHHON (U3MUECKOW MOJEINBIO, HCIIONB3YS
¢bu3nyeckre 3aKOHbl M IPUHIMIBI;, HA OCHOBE aHAJIU3a yCJIOBMS 3a7a4l BEIOUpPATh
¢u3nvecKkyr0o MOZENb, BBLACTATh (U3MYECKHE BEIMYUHBI M (POPMYIIBL,
HeoOXoauMble Ui €€ pelleHHs], MPOBOAUTh PacuéThl U OLIEHUBATh PEATbHOCTH
MIOJYYSHHOT0 3HaYeHHs (PU3NUECKOIN BETUUMHBI

10.14

Perrate KkadecTBEHHbBIC 3aJlaud: BBICTPAUBATH JIOTUYECKH HETMPOTHBOPEUUBYIO
[IETIOYKY PACCYKIACHUH C OMOpOi Ha W3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
buznyecKre SBICH

10.15

Hcnonp30BaTh MpU pelIeHNH y4eOHBIX 33Ja4d COBPEMEHHbIE HH(OpMAIMOHHBIE
TEXHOJIOTMM ISl TIOUCKA, CTPYKTYPUPOBAHHMS, MHTEPIPETALMNA U IPEICTaBICHUS
y4eOHOM W HAay4YHO-TIOMYJIIpHOW WH(POpMaIMKU, IOJYYEHHON W3 pa3iIMyYHbIX
VCTOYHUKOB; KPUTHYECKH aHAJIM3UPOBATh M10Jy4aeMyI0 HHPOPMALIUIO

10.16

[TpuBoauTH TpHMEpHl BKJIAJa POCCHMCKUX M 3apyOCKHBIX YUYEHBIX-(DU3HKOB B
pa3BHUTHE HAyKH, 00BICHEHUE IPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
U TEXHOJIOTUH

10.17

Mcnonb30BaTh TE€OpeTUYECKHE 3HAHMA MO (DU3MKE B MOBCEJHEBHOM XHU3HM IS
obecriedeHrs: 0E30MAaCHOCTH TPU OOpaIIeHUH C TPUOOpPaMU M TEXHUYECKUMHU
YCTPOMCTBAMH, AJISi COXPAHEHUs 310POBbsl U COOJIIOACHUS HOPM 3KOJOIMYECKOIO
TOBEJICHUS B OKPYIKAOUIEN Cpeie

10.18

PaGoTats B rpynie ¢ BbIIIOJHEHUEM PA3IMYHbIX COLIMAIBHBIX POJIEH, INTAHUPOBATh
paboTy TIpynmbl, pPalMOHAIBHO paclpeAensaTh OOS3aHHOCTH U IUIAHHPOBATH
NeSTENbHOCTh B HECTAHJAPTHBIX CHUTyallMsX, aJ€KBAaTHO OLIEHUBAaTh BKJIAJ
Ka)KJ0T'0 U3 YYaCTHUKOB T'PYIIIBI B pEIIEHHE PacCMaTpUBaeMOM MpoOIeMbl
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11 KUIIACC

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero o01ero odpa3oBanus

JleMOHCTpUpOBaT, Ha TpUMEpPaX poiab U MecTo (GU3UKA B (POPMUPOBAHUU
COBPEMEHHOM HAy4yHOW KapTHHBl MHUpPA, B Pa3BUTHUM COBPEMEHHON TEXHUKU H
TEXHOJIOTHI, B MPAKTUYECKOW NESITEIBHOCTU JIOJIEH, LIEJIOCTHOCTh M E€IUHCTBO
(bu3MYECKOI KapTUHBI MUpa

VY4uTHIBaTh I'PAaHULBI IPUMEHEHHUS M3YUYEHHBIX (PU3MUECKUX MOAENEH: TOYeUHBIN
ANEKTPUYECKUH 3apsij, sAepHas MoJieib aToMa, HyKJIOHHAst MOJIesIb aTOMHOTO siipa
IIpY pelieHnu GU3NUECcKUX 3a1a4

Pacnio3naBate ¢usndeckue sBiIeHUS (TPOIECCH) M OOBACHATH UX Ha OCHOBE
3aKOHOB JJICKTPOAWHAMHUKHU U KBaHTOBOU (1)I/131/IKI/IZ OJICKTpHUYECCKas IMPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ICWCTBHS TOKA, B3aWMOJCHCTBUE
MAarHuToB, OJJICKTPOMArHuTHas HWHIYKIOUA, HeﬁCTBHe MArHuTHOIO 1IIOJIsI Ha
MPOBOJAHUK C TOKOM M JIBIXKYIIUHCS 3apsi, dJIEKTPOMArHUTHBIE KOJIeOaHUS U
BOJIHBI, TIPSMOJIMHEHHOE pAacHpOCTPAaHEHUE CBETa, OTpPaKEHHE, NpEeTOMIICHUE,
unaTepdepeHiysa, Audpaknous W MONAPU3ANUS  CBETa, TUCIEPCUs CBETa,
dbotoanexkrpuueckuii 3pdext (potorddexT), cBeTOBOE MaBlieHNEe, BOZHUKHOBEHUE
JTUHENYaToro CreKTpa aToMa BOAOPOJAa, €CTeCTBEHHas U HUCKYyCCTBEHHAS
PaarO0aKTUBHOCTH

OnuceiBaTh U3yYEHHbIE CBOMCTBA BellecTBa (DJIEKTPUUECKHE, MAarHUTHBIE,
OIITHYECKHUE, DIIEKTPUUECKYIO IIPOBOAUMOCTD pa3sIUYHbBIX cpen) 51
AJIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), MCMONb3Yys (U3UYECKHUE BEIMYHHBIL:
ANEKTPUUECKUN 3apsij, Cujia TOKa, JIEKTPUUYECKOE HAMPSIKEHUE, JIEKTPUUYECKOE
COTMPOTHUBJIEHUE, pa3HOCTh mnoTeHnuaioB, JJIC, pabora TOKa, WHIYKIHI
MarHMTHOIrO mousisd, cwia Ammepa, cuina JlopeHla, MHIYKTUBHOCTb KaTYILIKH,
SHEPrus MEKTPUYECKOr0 U MAarHUTHOIO IOJIEH, MEPUOJ U YacToTa KojieOaHWil B
Koie0aTeIbHOM KOHTYype, 3apsiii U CHjIa TOKa B MPOLECCEe TapMOHHYECKHX
AJIEKTPOMArHUTHBIX KoJieOaHu, (POKyCHOE pacCTOsIHUE U ONTUYECKasl CUJIA JIMH3BL,
IpY ONUCAaHWM NPABWIBHO TPAKTOBAaTh (PU3MUECKUIl CMBICT MCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAYeHHs] M EIUHUIIBI; yKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIINE
JAHHYIO (PU3HUYECKYIO BEIMYUHY C IPYTUMHU BeJTUUYMHAMHU

OnuchIBaTh M3yYeHHBIC KBAHTOBBIC SIBJICHUS U MPOIIECCHI, UCTIOIb3YS (PU3UUCCKHEC
BEJIMYMHBI: CKOPOCTh 3JCKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA,
SHEPrHsl U UMITYJIbC (OTOHA, IEPUOJI TIOTypaciaia, SHEPTUs CBSI3U aTOMHBIX SJIEp;
OpY ONMUCAHWU TIPABWJIBHO TPAKTOBaTh (DU3MUYCCKHI CMBICT HCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAYCHHS W CIUHHIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIUC
JTaHHYI0 (U3MYECKYI0 BEJIUYHHY C JAPYTUMH BEIUYMHAMHM, BBIUYUCIATH 3HAUYCHUEC
(bU3HYECKO BEIMYUHBI

AHanu3upoBaTh (PU3NYECKHE MPOLIECCH U SBICHHS, UCIIONB3YS (PU3NUECKHUE 3aKOHBI
U TNpUHOMNBL 3akOH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO M MapauIeIbHOIO
COCIMHEHMS NPOBOJHMKOB, 3aKOH J[xoyns — JIeHla, 3aKOH 3JIEKTPOMAarHUTHOMN
MHAYKIWH, 3aKOH NPSMOJIMHENHOTO PAaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI NPEJIOMIICHHUS CBeTa, ypaBHeHUEe DiHIITeHHa s (oTtodddekra,
3aKOH COXPAHEHUS JHEPIHM, 3aKOH COXPAHCHHUS HMIIYJIbCa, 3aKOH COXpaHEHUS
JIIEKTPUUECKOTO 3apsA/a, 3aKOH COXpPaHEHUs MacCOBOI'0 4YUCIa, MOoCTyaaTel bopa,
3aKOH paJMOaKTUBHOIO pacmaa; pu 3TOM pa3jindyaTh CIOBECHYIO (POPMYJINPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKEHHUE M YCIOBUs (TpaHUIIB, 00JIacTH)
IIPUMEHUMOCTH

Kon
NPOBEPSAEMOro
pe3yJbTara

11.1
11.2
11.3
11.4
11.5
11.6
11.7

Ol'[peI[eJ'IHTB HaIlpasJICHUEC BCKTOpAd MHAYKIOHWHW MAarHMTHOI'O ITOJIsI ITPOBOAHHKA C
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TOKOM, CHJIbI AMriepa u cuiibl JlopeHiia

CrpouTh U onuchiBaTh M300pakeHHE, CO3/1aBa€MO€ IUIOCKUM 3€pKajioM, TOHKOM

11.8 o

JIMH30U

BBINONHATE SKCIEPUMEHTBI TI0 UCCIIEI0BAHUIO (PU3UYECKHX SBJICHUN U IPOLIECCOB €
11.9 MCIOJIb30BaHUEM TPSMBIX U KOCBEHHBIX M3MEPEHHMIt; MpH 3TOM (OpMYIUpOBATH

npobaemy (3a7ady) U TUIOTE3y y4eOHOro 3KCIIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MIPEITI0KEHHOT0 000PY0BAHUSL, TPOBOAMUTD OMBIT M POPMYIUPOBATH BHIBOIBI

11.10

OcCy1IeCTBIATh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJTUUYHH; IPU ITOM
BBI6I/IpaTL ONTUMAIbHBIN CHOC06 HU3MCPCHUA U UCIHOJIB30BATh U3BCCTHBIC MCTO/IbL
OIIEHKH MOTPEUIHOCTEeN N3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (U3WYECKUX BEIMYMH C HCIIOIB30BAHUEM MPSIMBIX
M3MEPEHUil; MpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH pPE3yIbTaThl
MOJTYYEHHOW 3aBHCHUMOCTH (PU3WYECKMX BEIWYWMH B BHJE TaOIUI] U TpadHKoB,
ACJIaTh BBIBOJLI IO PE3YJIbTATAM MCCICAOBAHUA

11.12

CobmoaTe mpaBmiia 0€30MacHOTO TpyJda MpH NPOBEICHUU HCCIIEIOBAaHUN B
paMKax ydeOHOTO OJKCIEpHUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOW W MPOCKTHON
AESITeTbHOCTH C UCIOJIb30BAaHHEM M3MEPUTEIILHBIX YCTPOUCTB H JIAOOPATOPHOTO
000pyI0BaHHS

11.13

Pemarp pacuérHbie 3aauu ¢ SBHO 33/JIaHHOM (PU3UYECKONW MOJIEIbI0, MCIIONb3YS
(bu3nyYecKre 3aKOHBI M TPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHSI 33[]a4i BHIOUPATH
¢buznyecKyr0o Monedb, BBIACNATH (PU3UUYECKHE BEIUYUHBI U (HOpMyIbl,
HeoOXoauMBbIC 7Sl €€ pElIeHUs, MPOBOJUTH PACUEThl M OIICHWBATH PEAThbHOCTH
MOJIY4YEHHOT0 3Ha4YeHUsl (PU3HUECKON BEJIUYNHBI

11.14

Pemarp kadecTBeHHbIE 3aJayd: BBICTpaUBaTh JIOTUYECKH HEMPOTHBOPEUHUBYIO
LIETIOYKY PACCYXKJIEHUU C OMOpOM HAa HM3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznyecKkue BICHU

11.15

Vcnonp30BaTh NpU pelIeHUH Y4YeOHBIX 3a/lad COBPEMEHHbIE HH(OPMAIOHHBIC
TEXHOJIOTMM IS NOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALUN U NPEICTABICHUS
y4eOHOM W HAay4YHO-TIOMyJSApHOW WHGOpPMAIMHU, TMOJYYEHHON W3 pa3iHuHbIX
MCTOYHUKOB; KPUTHYECKH aHAJTU3UPOBATH MOJTydaeMyI0 HHPOPMAIIHIO

11.16

OOBSICHATh TPUHIUIBI JACHCTBUS MAIIUH, MPHOOPOB M TEXHUYECKHX YCTPOMCTB;
pas3nuyaTh yCaoBUs MX 0€300aCHOTO MCIOJIb30BAHUS B IOBCEAHEBHOM KU3HU

11.17

[TpuBOANTE HpHUMEpPbI BKJIaJa POCCHUMCKUX M 3apyOexHbIX YUEHBIX-(QHU3HKOB B
pa3BUTHE HayKd, B OOBSICHEHHME MPOIIECCOB OKPYKAIOLIEro MHpa, B pa3BUTHE
TEXHUKU M TEXHOJIOTUI

11.18

Mcnonb30BaTh TEOpeTUYECKHE 3HAHMA MO (DU3MKE B MOBCETHEBHOM XHU3HM IS
oOecrnieueHnss 0€30MACHOCTH MpH OOpalleHUuH ¢ NpuOopaMu U TEXHUYECKHUMHU
YCTPOMCTBAMH, AJISi COXPAHEHUS 3/I0POBbsl M COOJIIOACHUS HOPM 3KOJOIMYECKOTO
MOBEJICHUS B OKPY’KAIOUIEH cpeJie

11.19

Paborath B rpymnmne ¢ BBIIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, JIAHUPOBATh
paboTy TpyHmbl, pPaUOHAIBHO paclpelessTh OOSI3aHHOCTH U  IUIAHUPOBATH
NeSITeIbHOCTh B HECTAH/IAPTHBIX CUTYalUsX, a[IeKBaTHO OLEHUBATH BKJIAJ KaKJIOrO
U3 YYaCTHHUKOB I'PYIIIbI B pellIEeHHE pacCMaTpUBaeMOi poOsieMbl
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INPOBEPAEMBIE 3JIEMEHTbI COAEP KAHUSA

10 KUIACC

Kon
pasaeJia

Koa nposepsiemoro
JJIeMEeHTa

IIpoBepsiemMble 3J1€eMEHTHI COIEPKAHUS

OU3NKA 1 METObI HAYYHOI'O [TIO3HAHN A

1.1

®dusnka — Hayka o mnpupone. HayuHele MeTOOpl TO3HAHHS
OKpY’Karomero Mupa. Poib SKCriepuMeHTa 1 TeOpHH B IpoIecce
TI03HAHMS IPUPOJIBI. DKCIIEPUMEHT B (hU3HKE

1.2

MopenupoBanue (U3NYECKUX sIBIEHUM M mpoueccoB. Hayunble
runore3pl.  Dusnyeckne 3aKOHbI W TeopuH. ['paHMIBI
OPUMEHUMOCTH (PU3UYECKHX 3aKOHOB. IIpHMHIMII COOTBETCTBUSI.
Ponb 1 MecTo ¢usuku B pOpMHUPOBAHUN COBPEMEHHON HAyUHOU
KapTUHbBI MUPA, B IPAKTUUYECKOM EATENbHOCTH JIOAEHN

MEXAHUKA

KMHEMATHUKA

2.1.1

Mexanuueckoe JABHUXKXCHUC. OTHOCHUTENBLHOCTh MEXAaHHUYECKOTO
nBkeHus. Cucrema orcuéra. TpaekTopus

[lepememnienne, CKOpOCTb (CpeAHsii CKOPOCTb, MTHOBEHHAas
CKOPOCTb) M YCKOPEHHE MaTEpPHAIIbHOW TOYKHU, UX MPOCKLIUU Ha
OCH CHUCTEeMBI KoopAuHAT. CII0KEHUE NMePEMEIICHUN U CII0KEHHE
CKOpOCTEH

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJMHEWHOE JBHKCHHE.
I'paduku 3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUS, ITyTH U
IIEPEMEIICHUS] MATEPUAJIBHOM TOYKH OT BPEMEHH

CBo0OoHOE TIafieHre. Y CKOpeHHEe CBOOOHOTO MaICHUs

2.1

KpusonnHueiinoe JIBHKCHUE. PaBHOMEpHOE JIBUKCHUE
MaTepUaIbHOM TOYKH II0 OKPYXXHOCTH. YTJOBas CKOpOCTb,
nuHenHas ckopoctsk. llepuon m yacrtora. LleHTpocTpemuTensHOe
YCKOpEHHUE

TexHuueckue YCTPOﬁCTBaZ CIIMAOMCTpP, ABHIKCHHC CHApsAOO0B,
LCIMHBIC U pPCMCHHEIC ICPCaAavIn

[Ipaktuueckue pabotel. l3MepeHne MrHOBEHHOW CKOPOCTH.
HccnenoBanne COOTHOLIEHUS MEXKIY NYTSMH, INPOMIEHHBIMU
TEJIOM 32 IOCJIEIOBATENbHBIE PABHBIE IPOMEKYTKHA BPEMEHU NIPU
PaBHOYCKOPEHHOM JBMXCHMH C HA4aJIbHOW CKOPOCTBIO, PaBHOU
HyJI10. [3ydeHuwe [BM)KEHMS IIApUKa B BA3SKOM KUAKOCTH.
W3ydenue 1BMKEHUS Tesa, OpPOLICHHOTO TOPU30HTAIBHO

JIMHAMUKA

221

[Ipunnun ornocurensHocty ['anuited. Ilepssiii 3akoH HeroToHA.
MuepimanbHble CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [lpuHiun cynepno3unuu cuil

2.2

223

Bropoit 3akoH HplooTOHa I MarepuasbHOM TOYKH B
uHepuuaiabHoi cucteme otcuéra (MCO). Tperuit 3akon HeroToHa
JUISL MATEPUAJIBHBIX TOYEK

224

3akoH BcemupHoro TsaAroteHud. Cuna Tspkectu. Ileppas
KOCMHUYECKasi CKOpocTh. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHUs! CKOJBXEHUSI U CUjia
tpeHus nokosi. Koapduument tpenns. Cuiia cOnpoTUBICHUS NpU
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JBMJKCHUU TCJIa B )KUJIKOCTH WJIN ra3e

[TocTtynmatenbHOe ©  BpamareabHOE ABHKEHHUE a0COJFOTHO

2.2.7 .
TBEPOTO Tena
2938 MOMEHT CWIIbI OTHOCUTENBHO OCH BpauieHus. llneuo cuibl
o Ycnosus paBHoBecus TBEpaoro tena B UCO
299 Texanueckue YCTpOMCTBA: IO AIITATTHHUKH, NBIDKEHUE
o HCKYCCTBEHHBIX CIIyTHUKOB
[Ipaktuyeckne pabotbl. M3ydenue nBUKEHHs Opycka IO
HAKJIOHHOM IIJIOCKOCTU MOA JACWCTBUEM HECKOJIBKUX CHIL
2910 HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOLIUX B
o nedhopMupyeMol TIPy>KHHE U PE3NHOBOM 00Opasiie, OT BEJIMYHNHBI
ux nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS! TBEPIOTO
TeJla, UMEIOLIEro OCh BPAILICHHSI
3AKOHbI COXPAHEHNS B MEXAHUKE
231 Hmnysnbc MaTepuanbHON TOYKH, CUCTEMbl MaT€pPHUAIbHBIX TOYEK.
T MMnynec cuiibl M M3MEHEHUE UMITYJIbCA Tela
2.3.2 3akoH coxpaneHus uMnyibca B MCO. PeakTuBHOE IBH)KEHUE
233 PaboTa cuibl
234 MoOIHOCTb CUJIBI
235 Kunernueckass oHeprus MaTepuaJbHOM TOYKH. Teopema o
o KMHETHYECKOW SHEPT U
[lorenunanpHas 5Heprusd. IloTeHunanbHass >SHeEprus ymnpyro
23 2.3.6 neopMUpOBaHHON MpykuHbL. lloTeHnmanbHas »Heprust Tena
BOJIM3U OBEPXHOCTH 3eMJIIH
[lorennuanbHble M HENOTEHLMaNbHbIE CHIbL. CBs3b PalbOTHI
2.3.7 HEIIOTECHIUAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKON SHEPIHH
CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKOM dHEPruu
2.3.8 Ynpyrue u HEynpyrue CTOJIKHOBEHHUS
23.9 TexHudyeckue ycTpolcTBa: IBHKEHUE DPAKET, BOJOMET, KOIIEp,
T IPY’KWHHBIN TUCTOJIET
[IpakTrueckue paboThl. M3ydeHue CBSI3M CKOPOCTEH TeNn NpH
2.3.10 Heynpyrom yaape. HccnemoBanue cBsisu pabOTBl CHIIBI €
U3MEHEHHEM MEXaHMUYECKOW SHEPruu Tena
3 MOJIEKVJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
OCHOBBI MOJIEKYJIAPHO-KMHETMYECKOHM TEOPUU
OCHOBHBIE TIOJIOXKEHUS MOJICKYJISPHO-KMHETUYECKOM TEOpHH.
3.1.1 BpoyHnoBckoe nBmxenue. Auddysus. Xapaktep ABWKEHHS U
B3aMMO/JICHCTBHS YaCTHI] BELIECTBA
310 Mogenu cTpoeHHsl ra3oB, >KHIKOCTEH M TBEPABIX Tl M
" 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJeJIeH
3.1.3 Macca monekyi. KonuuectBo BemectBa. [loctosinnas ABoraapo
3.1 Temnosoe pasHoBecue. Temmeparypa u eé msmepenue. Lllkana
3.1.4
o temrepatyp Lenbcus
315 Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
o KMHETHYECKOW TEOPUH MICAIBHOIO ra3a
AOconoTHas TeMmIiepaTypa Kak Mepa CpeaHed KUHETUYeCKOU
3.1.6 SHEpPI'uu TEIUIOBOro ABMKEHHs 4acTull rasa. lllkana Temneparyp
KenbBuHa
3.1.7 Ypasuenue Knaneiipona — Menneneena. 3akoH JlanpToHa
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I"a30BbIe 3aKk0HBI. M30Mponiecchl B HA€aIbHOM ra3e ¢ TOCTOSTHHBIM

3.1.8 KOJINYECTBOM BEIIECTBA: M30TEPMA, U30X0pa, H300apa
3.1.9 TexHuueckue yCcTpoicTBa: TEpMOMETp, OapOMeETp
[Ipaktuyeckue padotel. M3MepeHne Macchl Bo3/lyXa B KIACCHOM
3.1.10 KOMHare. lccrnenoBaHne 3aBUCUMOCTH MEXIYy IapamMeTpamu
COCTOSIHMSI pa3peKEHHOI0 ra3a
OCHOBbI TEPMOJIMHAMUWKI
301 TepmonuHamuueckas cucrema. BryTtpeHnHss JHEprus
TEPMOJMHAMHYECKON CHCTEMBI U CITOCOOBI €€ N3MEHEHUS
390 KonmumdectBo Temnotel W pabGoTa. BHyTpeHHsis  2Heprus
0JIHOATOMHOT'0 HJ€AJIbHOTO Ta3a
Bunel  TemuionepenauM:  TEIUIONPOBOJHOCTb,  KOHBEKLHUS,
323 n3inydeHue. Termno€MKkocTh Tena. YAenbHas TEIIOEMKOCTh
BeniecTBa. Pacy€r koanuecTBa TEIIIOTHI IPU TEIUIONEPEIaUe
IlepBbii 3aKk0H TepmoaMHaMuKU. [IpuMeHeHHe mepBOro 3akoHa
324 TEPMOJMHAMHKHU K u3omporeccam. I'paduueckas uHTepripeTarus
3.2 paboThI Taza
TermoBble mMamuHbl. [IpUHOUIIBI TEUCTBUS TEIUIOBBIX MAalIWH.
395 [TpeoOpa3zoBanus 3HEpruu B TEIUIOBBIX MamuHax. Koaddunment
nosiesHoro neictBus (nanee — KIIJ) TteroBoi mammabl. Lukn
Kapno u ero KIIJ]
Bropoii 3akon TepmonuHamuku. HeoOpaTuMocTh MpoiieccoB B
3.2.6 npupoae. TemioBbie ABUTATENH. DKOJIOTHYECKHUE MPOOIEMBI
TEIUIOPHEPTETHKHU
397 TexHuyeckue ycTpoOiCTBa: IBUTATENh BHYTPEHHETO CrOpaHWs,
OBITOBOW XOJIOUJIbHUK, KOHIUIIMOHED
3.2.8 [IpakTuueckue padboTsl. Mi3MepeHue yaenbHo Tem10EMKOCTH
AT'PEI'ATHBIE COCTOSHM A BEHLIECTBA. ®A30BbBIE ITEPEXO/IbI
[TapooOpa3zoBanne u kouzaeHcauus. lcmapenne u kumneHwue.
3.3.1 VY nenbHas Temiora napooOdpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI
KUTICHUSI OT JaBJICHUS
339 AOcomoTHasT M OTHOCUTENIbHas  BJIQXKHOCTb  BO3JyXa.
Hacepiiennsiil nap
Teépnoe Temo. Kpucrammmueckue u  amMopdHble  Tena.
333 AHM30TpONIUA CBOMCTB KpuUCTAUIOB. JKUIKHE KpPUCTAILIBIL.
3.3 CoBpeMeHHbIE MaTepUaJIbI
334 [InaBneHue u KpucCTaM3alMsa. YelbHas TEIJIOTa IJIABJICHHUS.
CyO6numarust
3.3.5 YpaBHEeHHE TEIJIOBOTO OaaHca
Texnuyeckue  ycTpoWcTBa: TUTPOMETP U ICUXPOMETD,
3.3.6 KaJIOPUMETP, TEXHOJIOTUH MOJIYUYEHHUS] COBPEMEHHBIX MAaTEPUAJIOB,
B TOM YHCJI€ HAHOMaTEPHAaJIOB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTrueckue paboTel. i3MepeHne BIaKHOCTH BO3TyXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnekTpuzanusi  Teln.  OJieKkTpudeckud  3apsn.  JlBa  BuIa
4.1 SICKTPHUICCKUX 3aps1 0B
4.1.2 [IpOoBOTHMKH, AUDIIEKTPUKHU U MOJYIPOBOJHUKH
4.1.3 3aK0H COXpaHEHUs MIEKTPHUIECKOTO 3apsiaa
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4.1.4 B3anmopeiicteue 3apsnoB. 3axkoH Kynona
Onextpuueckoe mnoisie. Hampspk€HHOCTH AJIEKTPUYECKOrO TOJIS.
4.1.5 [Ipunmn CYIIEPHO3ULIUH. JInann HaNpsHKEHHOCTU
IEKTPUYECKOTO TOJIS
41.6 Pabota cun anexrpocratnyeckoro mojs. [lotenmuman. PasHocTts
B MOTEHIIHAJIOB
417 [IpoBOAHMKM ¥ JUANEKTPUKUA B TMOCTOSSHHOM 3JIEKTPUYECKOM
o noJie. JIussiekTpuyeckas IpOHUIIAEMOCTh
418 OnekTpoéMkocTh. KonaeHcaTtop. ONEKTPOEMKOCTh MIOCKOTO
o KOHJIEHCAaTopa. JHEprus 3apsHKEHHOT0 KOH/IEHCATopa
TexHuueckue  yCTpOMCTBA:  DJIEKTPOCKOI,  DIEKTPOMETD,
4.1.9 AJICKTPOCTaTHUECKAs 3alllUTa, 3a3eMJICHUE JJICKTPONPHUOOPOB,
KOHJICHCATOp, KCEPOKC, CTPYHHBIN IPUHTED
4110 [IpakTrueckue paboTHI. N3mepenue 3IEKTPOEMKOCTH
o KOHJICHCATOpa
[TOCTOAHHBIN SJIEKTPMYECKHNU TOK. TOKU B PA3JIMYHBIX CPEJIAX
491 VcnoBusi CylecTBOBaHMS IMOCTOSIHHOTO 3JEKTPUYECKOIO TOKa.
o Uctounuku Toka. Cuia Toka. [1ocTOSIHHBIN TOK
4.2.2 Hanpsbkenue. 3akon Oma a1 yyacTka 1enu
493 DNEeKTPUYECKOE COINPOTUBIEHUE. YJEIbHOE CONPOTUBIIEHUE
o BEIIlECTBA
ey [locnenoBarenbHoe, NapajIeNbHOE, CMEIIAHHOE COEIUHEHHE
o IIPOBOJTHUKOB
4.2.5 Pabota >nektpuyeckoro Toka. 3akoH Jlxoyis — JIenma
4.2.6 MOIIHOCTB 3JEKTPUYECKOT0 TOKA
anekTpoaBkymas cuna (manee — OJIC) u  BHyTpeHHee
4.2.7 CONPOTUBIIEHUE HUCTOYHMKA TOKa. 3akoH OMa Uil TMOJHOU
(3aMKHYTOW) 2JIeKTprueckoi rernu. KopoTkoe 3aMbIkaHne
498 DNEeKTpOHHAsl MPOBOJAMMOCTh TBEPIBIX METALUIOB. 3aBUCHMOCTH
o CONPOTHUBIICHUS METAJJIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTh
49 4.2.9 OnexTpuueckuid TOK B BakyyMe. CBOMCTBA 3JEKTPOHHBIX IYYKOB
[MonynpoBoanuku. CoOCTBEHHAss UM MPUMECHAs] MPOBOJAUMOCTD
4.2.10 MOJTYTPOBOIHUKOB. CaoiicTBa p-n nepexoa.
[TorynpoBOTHUKOBEIE PUOOPHI
4211 DONEKTPUUECKUH TOK B DJEKTPOJIUTAaX. OJIEKTPOJIUTHYECKAs
- Jccoumanus. IEKTPOJIN3
Onektpuyeckuii  Tok B razax. (CaMOCTOATENbHBIA U
4.2.12 HECaMOCTOSITENIbHBIN pasps. Paznuunsie THUIIBI
CaMOCTOSITeJIbHOTO pa3psaa. MonHus. [1nazma
TexHUUecKue yCTpOICTBa: aMIepMeTp, BOJIBTMETP, PEOCTAT,
HMCTOYHUKHU TOKa, 3JIEKTpOHArpeBaTEIbHBIC puOOPHI,
4.2.13 3JICKTPOOCBETUTEILHBIE TPHUOOPHI, TEPMOMETP COMPOTHUBIICHUS,
BaKyyMHBIH  JTUOJ,  TEPMHUCTOPHI U (DOTOPE3UCTOPHI,
MOJIYITPOBOJTHUKOBBIN TMOJ1, FaJIbBAHUKA
[IpakTuueckue paboThl. l3yueHue CMEIIaHHOTO COEIUHEHUS
4914 PE3UCTOPOB.
o N3mepenne OJIC wucTOYHMKA TOKa W €ro BHYTPEHHETO
conpotusieHusi. Ha0nronenue anekTposinsa
11 KJIIACC
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Kon

Kona nposepsiemoro

HpOBeprEMLIe IJIEMEHTBI COACPKAHUA

pasaeJa 3JIeMEHTa
4 OJIEKTPOIIMTHAMUKA
MATI'HUTHOE I1OJIE. 3JIEKTPOMAT'HUTHA A MHAYKIUA

4.3.1 [TocTtossHHBIE MAarHUTHI. B3auMo1elCTBUE MOCTOSIHHBIX MArHUTOB
MaruutHOoe mone. BekTtop MarHuTHOW WHAYKUMH. [IpuHUmn

43.2 cynepno3uiuu. JInHuM MarHUTHOM WMHAYKUMH. KapThHa muHMI
MarHUTHON MHAYKIIMH MOJIsl TOCTOSIHHBIX MAarHUTOB
MarnuTtHOE 10JIe NPOBOAHMKA ¢ TOKOM. KapTuHa IMHUUN OIS

433 JUIMHHOTO TPSIMOTO MPOBOJHHMKA M 3aMKHYTOIO KOJBLEBOIO
MPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. Bzaumoeiicteue
MIPOBOJIHUKOB C TOKOM

43.4 Cuna Amrniepa, €€ MOJTyJib U HallpaBJICHUE
Cuna Jlopenma, €€ wMoayidb M HampabieHue. [[BrkeHue

4.3.5 3apspKEHHON YacTUIBl B OHOPOJHOM MarHUTHOM mosie. Pabota
cuiel JlopeHna

436 SIBJIEHME DJIEKTPOMArHUTHON MHIYKITUU

4.3 4.3.7 IIoTOK BEKTOpa MArHUTHON UHIAYKLIMHU

4.3.8 OJIC unaykuyu. 3aKOH JIEKTPOMArHUTHON MHAYKIMU Papajes

43.9 Buxpesoe anextpuueckoe none. IC MHAYKIUU B MPOBOJIHHUKE,
JIBIDKYIIEMCS TIOCTYTIATEIbHO B OJTHOPOJTHOM MarHMTHOM T0JIE

4.3.10 [TpaBusio Jlena

43.11 NunyktuBHOCTD. SABNenne camonnaykuun. DJIC caMOnMHIYKIHI

4.3.12 OHeprusi MarHUTHOTO MOJIsl KATYIIKHA ¢ TOKOM

4.3.13 DJIEKTPOMArHUTHOE T0JIE
TexHuueckue YCTpOMCTBA: MOCTOSIHHBIE MAarHuThl,

4.3.14 JIEKTPOMArHUTBhl, JIEKTPOABUIaTelb, YCKOPUTEIIN IIEMEHTAPHBIX
YacTUL, UHAYKIMOHHAS 1€Yb
[IpakTuueckue paboThl. M3yueHne MarHuTHOTO MOJI KAaTYIIKH C

4.3.15 TokoM. MccrenoBanue AeiicTBYsI TOCTOSHHOTO MarHUTa Ha paMKy
¢ TokoM. McciienoBanue sIBICHNS 3JIEKTPOMAarHUTHONW MHIYKIIUU

5 KOJIEBAHUWA 11 BOJIHBI
MEXAHUYECKHNE U SJIEKTPOMAI'HUTHBIE KOJIEGAHV A

KoneobarensHas cucrema. CBoOoHEBIE KoJIeOaHusl.

5.1.1 I"apmonrnueckue konebanus. [lepuon, yactora, aMIunTy1a u gasa
KoJieOaHui

5.1.2 [IpyxuHHBIM MassTHUK. MaTeMaTH4eCKUl MassTHUK

513 VYpaBHeHHe rapMoHUYeckux KonebaHuil. KunemaTnueckoe u
JUHAMUAYECKOE OMMCAaHUE KOJIEOATEeTbHOTO ABUKEHUS
[IpeBparenue sHEprum Mpu rapMOHUYECKUX KojieOaHusx. CBs3hb

5.1 5.14 aMIUTUTYAbI KOJIEOAHWI HMCXOJHON BENMYUHBI C aMIUTUTYIaMH

KoJieOaHui €€ CKOPOCTH U YCKOPEHHUS
KonebGartenpuplii  KOHTYp. CBOOOIHBIE  AJIEKTPOMATHUTHBIE

515 KojeOaHusi B HJICATHbHOM KOJeOaTeIbHOM KOHType. AHAIOTHS
MEXIy MEXaHUYECKHUMU M AJICKTPOMATHUTHBIMU KOJICOAHUSMH.
Dopmysia TomcoHa

516 3aKOH COXpaHEHUsS DSHEPTHMH B HUICAITBHOM KoJjebaTeabHOM
KOHTYpEe

5.1.7 BreiHyX1€HHBIC MEXaHUYECKUE Kosie0aHusl. Pe3onanc.
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PesonancHas kpuBas. BBIHYXJACHHBIC  3JIEKTPOMAarHUTHBIC
KoJieOaHusl.

5.1.8

IlepemenHsblil Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

5.1.9

MOIIHOCTh NEPpECMCHHOTO TOKaA. AMHJ'II/ITy,Z[HOG u HeﬁCTByIOIHCe
S3HAYCHUC CHUJIbI TOKA M HAIMPSAXKCHUA

5.1.10

Tpancpopmarop. IIpomsBoacTBo, mepemadya W MOTpeOJICHHE
JNEKTPUYECKOM  DHEPruH.  DKOJOTHYECKHE  PHUCKH  IPHU
MPOU3BOJACTBE BJIEKTPUYECKON SHEPIrUU. Kynbrypa
HCIIOJIb30BAHHA 3JICKTPOSHCPT U B HOBCC,Z[HGBHOI\/II JKU3HU

5.1.11

Texuuueckue ycTpoicTBa: ceiicMorpad, 3JIeKTpU4ecKUil 3BOHOK,
JIMHUH dJIEKTponepesayd

5.1.12

[TpakTrueckue paboTel. MccnenoBanue 3aBUCHUMOCTH TIEpHOJA
MaJIbIX KOHCGaHI/If/’I T'py3a Ha HUTH OT AJIMHBI HUTU U MACCHI I'py3a.
HccnenoBanne nepeMEeHHOTO TOKa B IIEMH U3 MOCIEI0BATENBHO
COETMHEHHBIX KOHACHCATOPA, KaTYIIKU U PE3UCTOpa

MEXAHWYECKUE U O9JIEKTPOMAT'HUTHBIE BOJIHBI

MexaHnudeckue BOJIHBI, YCJIOBUSA pacnpocTpanenus. Ilepuog.

5.2.1 CxopocTh pacnpocTpaHeHHss U JJiMHA BoJHBI. [lomepeunbie u
MIPOJI0JILHBIE BOJHBI
5.2.2 WuTtepdepentus u nudpakims MEXaHIISCKUX BOJTH
593 3Byk. CkopocTh 3Byka. ['pomkocTs 3Byka. Beicora Tona. TemOp
o 3BYyKa
DNeKTpOMarHUTHbIE BOJIHBI. VYcnoBus U3ITy4EeHUS
5.2.4 3JIEKTPOMATrHUTHBIX BOJIH. B3anmuas opuenTtauus Bektopos E, B
59 1 U B 3JIEKTPOMArHUTHOW BOJIHE B BaKyyMe
CBoiicTBa 3J€KTPOMArHUTHBIX BOJH: OTPAKEHUE, MPEITOMIICHHE,
5.2.5 noysipuzanus, — Audpaxiys, uHTephepeHITHsI. CxopocTb
3JI€KTPOMArHUTHBIX BOJIH
596 [Ixamna 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
o AJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY
597 [IpuHtMnIBI  paaWocBsI3W  ©W  TeNeBUACHUSA. Pamuonokarus.
o DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeabl
TexHuueckue  yCTPOMCTBA:  MY3bIKaJbHbIE  MHCTPYMEHTHI,
5.2.8 YIBTPA3BYKOBAsl MarHOCTHKA B TEXHUKE W MEAMIIMHE, pajap,
paguonpuEéMHUK, TEIEBH30p, aHTeHHA, Tenedon, CBY-nieup
OIITUKA
531 [IpssMonMHEHOE PacIpOCTPAHEHUE CBETA B OJHOPOIHOM Cpelie.
T Jlyd cBeTa
539 OtpaxeHnne cBeTa. 3aKoHbl OTpaxkeHus cBera. [loctpoenue
o M300pKEHHH B INTIOCKOM 3epKajie
533 [Ipenomiienne cBeTa. 3aKOHBI TPEIOMIICHUS] CBeTa. AOCOIIOTHBIN
T M0Ka3aTellb NPEeJIOMJIICHUS
5.3 534 [lonmHoe BHyTpeHHee oTpaxkeHue. llpenenpHBII yron mnoOIHOTO
T BHYTPEHHETO OTPaXKECHHUS
5.3.5 Jlucniepcust ceeta. CiioskHBIN cocTaB Oeoro ceera. [BeT
Cobuparoriue 1 pacceuBaroniue TuH3bl. ToHKas ruH3a. DoKycHOE
536 paccTosiHue M ONTHYECKas cuia TOHKOM nuH3bl. [locTpoeHue
e n300pakeHuii B coOMparolMX M pacCeuBalOIIMX JIMH3AX.
DopmyJia TOHKOM JIMH3bL. Y BEJIMYEHHUE, 1aBAEMOE JINH30M1
5.3.7 [Ipenenbl IPUMEHUMOCTH T€OMETPUUECKON ONITUKHU
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Wnrtepdepennus cBera. KorepeHTHble HCTOUHUKU. Y CIIOBHUSA

5.3.8 HaOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB B HHTE€P(hEPEHIIMOHHON
KapTHUHE OT JIBYX CHH(})A3HBIX KOTEPEHTHBIX HCTOUYHHUKOB
Hudpaxknus  ceera. [udpakuuonHas pemérka. YciaoBue
5.3.9 HaOII0IeHUS TJIABHBIX MaKCUMYyMOB npu NaJeHUun
MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIMOHHYIO PEIIETKY
5.3.10 [Tonsipusanus cBera
Texnuueckue  yCTpoWcTBa:  OYKHM, Jiyma, (Qoroamnmapar,
5.3.11 MPOEKIIMOHHBIN anmnapaTr, MHKPOCKOI, TEJIECKOIN, BOJIOKOHHAs
OINTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOISIPOU]
[TpakTrueckue paboTel. M3MepeHue mokasaresiss TPeTOMIICHHUS.
5.3.12 HccnenoBanue cBOMCTB M300paxkeHwid B nuH3ax. HabmoneHue

JUCTIEPCHUN CBETA

RJIEMEHTbI CIIELIMAJIBHOM TEOPUM OTHOCUTEJIbHOCTH

FpaHI/IHBI IIPUMEHUMOCTHU KJJaCCUYECKOM MEXaHHKHU. HOCTYJ'IB,TBI

6.1 TEOPUH OTHOCUTEIHHOCTH: MHBAPUAHTHOCTH MOJYJS CKOPOCTU
CBETa B BaKyyMe, MPUHIIUIT OTHOCUTEJILHOCTH DHUHINTEHHA
6 6.2 OTHOCHUTENIPHOCTh OJHOBPEMEHHOCTH. 3aMeJIJICHUE BPEMEHU H
COKpAIIIEHHE JITTMHBI
6.3 DHeprust 1 UIMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBsi3b Macchl C DHEPrUEH W HMITYJIbCOM CBOOOIHOM YaCTHIIBI.
' DHeprus NOKosi CBOOOTHOM YaCTHIIbI
7 KBAHTOBAS ®U3UKA
AJIEMEHTBHI KBAHTOBOM OIITUKU
711 @®oronbl. Popmyna Ilnanka cBs3u sHeprum (GOTOHA C €ro
4acTOTOW. DHEPrusi 1 UMNYJIbe hoToHa
710 OtkpeiTie u wucciaenaoBanue (oroadpdexra. OmbiTer Al
O CroneroBa. 3akoHbl GoTorpdexTa
7.1 713 VYpaBuenue DiHiTeitHa 111 potordpdekra. «KpacHas rpaHuia»
o dhoTorddexra
7.1.4 JaBnenne ceera. OnwiTel [1.H. JIeOGenena
7.1.5 XUMHYECKOe IeUCTBUE CBETA
716 Texaudeckue  ycrpoiicTBa:  ¢GoOTOINEMEHT,  (poTomaTyuK,
CoOJIHEUHasl OaTapesi, CBETOIUO/
CTPOEHHE ATOMA
791 Monens aroma Tomcona. OnbiTel Pe3epdopia o uccinemoBanuio
o cTpoeHus aroma. [imanerapHas MoJiesbp aToMa
[Toctynatel bopa. M3nydeHue w mornomieHue (GOTOHOB TIPH
7.2.2 Mepexo/ie aToMa C OJHOTO YPOBHSI SHEPIMM Ha Jpyroi. Bujel
cniekTpoB. CIIEKTp YPOBHEH SHEPTHUU aTOMa BOJIOPOJa
79 Bomnosrie CBOMCTBA YacTHIL. Bomnbl e bpoitns.
7.2.3 KopnyckynsipHo-BotHOBOM fyanu3m. Judpakius 2J1eKTpOHOB Ha
KpHCTaJLIax
794 CroHTaHHOE U BBIHYXJCHHOE W3IIy4YeHHE. YCTPOHCTBO U
MPUHIUT paOOTHI J1azepa
795 Texaudeckue yCTPOfICTBaZ CIIEKTPATbHBIN aHau3 (CIEKTPOCKOM),
J1a3ep, KBAHTOBBI KOMITBIOTED
7.2.6 [Tpaktuyeckue pabotel. HaOnronenue IMHEHYaToro CuekTpa
7.3 ATOMHOE A0PO
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7.3.1

MeTO)II:I Ha6J'IIOI[€HI/I$I 1 pErucCTpaigmu 3JICMCHTAPHBIX YaCTHUI]

7.3.2

OtkpeiTHe  paanoakTuBHOCTH. OmbiTel  Pesepdopma 1o
OTIPENIENICHUIO COCTaBa PaJAMOAKTHBHOrO u3mydeHus. CBoiicTBa
anbda-, 6eTa-, TaMMa-u3TydeHus. BiusHue pagnoakTUBHOCTHA Ha
YKUBBIE OPraHU3MBI

7.3.3

OtkpeiTHE TIpOTOHA U HelTpoHa. HykioHHas Mojens sapa
I'eitzenbepra — MBanenko. 3apsn siapa. MaccoBoe 4UCIIO siapa.
N3oTomsI

7.3.4

Anbda-pacnian. DJIEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacmaj.
["'amMmma-n3nydenue. 3aKOH paJuoOakTHBHOIO pacnaaa

7.3.5

DHeprus CBs3M HYKJIOHOB B sjipe. SAnaepubie cuibl. Jledext Macchl
sIpa

7.3.6

SAnepHble peakuuu. JleJIeHUE U CUHTES siep

7.3.7

Anepubiii  peaktop. Tepmosinepubiii cunte3. IIpobGiembr u
MEPCHEKTUBBI SIEPHON SHEPreTUKH. DKOJIOTMYECKHUE ACIIEKTHI
SIIEPHOM SHEPreTUKH

7.3.8

DneMeHTapHbIe YaCTHULBI. OTkpbITHE IIO3UTPOHA.
@DyHaMeHTaIbHbIE B3aUMOACHCTBUS

7.3.9

Texnnueckue ycTpoiicTBa: J03MMETp, Kamepa BuibcoHa,
sIEPHBIN peakTop, aToMHas bomOa

7.3.10

[Ipaktnyeckne pabotel. MccnemoBanme TpekoB wyacTtuil (10
TrOTOBBIM (hoTorpadusm)

OJIEMEHTBI ACTPODPU3NKU

8.1

Bun 3Bé3gHoro Heba. Co3Be3nusi, sipkue 3BE3/bI, TUIAHETHI, MX
BUIMMOE IBIDKEHIE

8.2

Conneuynass cucrema. [lmanersl 3emHOM rpynmbl. I[lnaHeTsi-
TUTFaHThl M UX CIyTHUKH, KAapJIMKOBBIE IUIAaHETHI. Maible Tena
CosHeyHOM CUCTEMBI

8.3

Connre, ¢orochepa u atmochepa. CorHeuHas aKTUBHOCTD

8.4

Ncrounuk sHeprun CostHIa U 3BE371

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKH: Macca, CBETUMOCTb, PaJINYC,
TeMIepaTypa, UX B3auMOCBs3b. J{narpaMma «CrneKTpaibHbIi Ki1ace —
CBETHUMOCTEY. 3BE3bI IVIABHOU ITOCIIEIOBATEILHOCTH. 3aBUCHMOCTD
«Macca — CBETUMOCTbY IS 3BE3/] TJIABHOM ITOCIICIOBATCIIHHOCTH

8.6

Buytpennee crpoenue 3BE3n. COBpPEMEHHBIE IPECTABICHUS O
MPOUCXO0XKJICHNH U 3BosoLMK CoNHIIA ¥ 3BE31. DTallbl JKU3HHU 3BE3]T

8.7

Mineunbiii Ilyte — Hama [Manaktuka. CrnupanbHas CTPYKTypa
lanaktukuy, pacnpenenenue 3BE31, raza U npuid. [lonoxeHue u
newkenne Comama B [amakTtuke. [lmockas u chepudeckas
MOJCUCTEMBI ['aakTUKK1

8.8

Tunel ranaktuk. Paguoranaktuku U kBaszapbl. UEpHbIE ABIPHI B
AJIpax TraJaKTUK

8.9

Bcenennas. Pacmupenue Beenennoii. 3akon Xa06sma. Pazoeranue
ralaktuk. Bospact m pammyc BceneHHoit, teopus bosbiioro
B3pbIBa. Mogens «ropsiuei Beenennoi». PenukToBoe nsiyyeHue

8.10

MacmrabHas CTPYKTypa Bcenennon. MerTaranakTuka.
Hepeménnsie npobieMbl acCTpOHOMUHU
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