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HOACHHTEJIbHAA 3AITINCKA

[Iporpamma 1o ¢uznke Ha YypoBHe cpeaHero odmero ofpaszoBaHis
pazpafoTaHa HAa OCHOBE MONOMKEHIIT 1 TpeGoBaHMII K pe3ylbTaTaM OCBOEHILA
OCHOBHOI1 00pa3oBaTeNpHON TporpaMMel, npeacTaBleHHRIX B PI'OC COO, a
Takxke ¢ yuéTom (enepanbHoil padoueii mporpammsl BocrTaHmsa n KoHuerm
npernojaBanid yaedHoro npeamera « Dimnkay» B o0pazoBaTeIEHBEIX OpraHI3aIigx
Poccuiickoii  Pepepaigni,  peanm3yiONpIX  OCHOBHHE — 00pazoBaTellbHEIE
IIPOTPaMMEL

[Iporpamma 1o dusmke onpejgenser ods3aTelbHOE TIPEAMETHOE COAEPIKAHIIE,
VCTaHABNIBaeT PEKOMEHIYEMYIO MOCIe0BATEeILHOCTE H3YUEeHIS TeM H paz/[elioB
yuedHOTO TpeAMeTa ¢ YUETOM MEKNPEIMETHRIX H BHYTPHIPEAMETHRIX CBA3EIl,
JOTHKN  y4eOHOTO Mpollecca, BOZPACTHHIX  OCOOEHHOCTeHl  OOYYarOIIIXCcs.
[Tporpamma no dm3nke Aaér IpejacTaBleHNe O ILENAX, cojepixaHimy, obeil
cTpaTermy oOy4YeHIsl, BOCIIMTAHII M pa3sBHTHA 00y4YalOIMNXCA CpelcTBaMH
yaeOHoro npeamera « Dimika» Ha yriaoyOIéHHOM YPOBHeE.

Haydyenne xypca ¢i3pkn yriayGnéHHOTO YPOBHSA TIO3BOJAET peann3oBaTh
3ajaun npoeccHOHANTEHO OpHeHTaIlI, HANPABIeHO Ha CO3/laHNe VCIOBMil /s
MPOSBJIEHNA CBOMX HHTEIEKTYANBHBEIX I TBOPYECKHX CIOCOOHOCTEN KamkIhiM
O0y4alonNMcsA, KOTOpPhle HEOOXOMMMEl JUIS TNPOJOJKEHNsS OoO0pa3’oBaHHs B
OpraHizaIis  npodeccnoHanbHOT0  00pa30BaHNsd 110 padMiMHBIM - pH3iKo-
TEXHITMECKHM H HHKEHEPHBIM CIIEIHATEHOCTSM.

B nporpamme no ¢uzNke ONpefeNsIOTCA TUIaHHPYeMEIe pe3yIbTaThl
OCBOEHNA Kypca (pI3HMKH Ha YPOBHE cpefHero oduiero odpa3oBaHNsA: IMIHOCTHEIE,
MeTanpeMeTHEIE, TNpeAMeTHEIe (Ha  yraoyOGnénHoMm  yporHe).  HayuHo-
METOMAONOINUEcKOil OCHOBOI s paspadoTki  TpeGoBaHMIl K JIMMHOCTHBIM,
METAalpeIMETHEIM I TIpeMETHEIM pe3yIbTaraM OO0y4aloLXcs, OCBOMBIIIX
nporpaMMy 1o (i3NKe Ha YpOBHe cpeaHero ofmero oOpazoBaHIT  Ha
yINyOIEHHOM YPOBHE, ABIAETCSH CHCTEMHO-1eATeIbBHOCTHRII IOAXO0].

[Tporpamma 1o (pi3iKe BKIIOYALT:

IUIAHNPYEMBIE Pe3yibTaThl OCBOEHMA Kypca (I3uKN Ha  yriayOIEHHOM
VPOBHE, B TOM YHCJIE TIPEJIMETHBIE PE3YIILTATH 110 ToaM 00y eHII,

cojiepxaHne yueOHoro npeamMerta «Diankay 1o rojgam obydeHHs.

IIporpamma 1o dmuke HMeeT NPHMEPHHIIT Xapakrep M MOKeT OBITh
HCTIONB30BAHA YUHTEIAMIT (PH3HKI 1T COCTARIEHIA CBOMX padodixX MPOTpaMM.

[Tporpamma 1o (pi2HKe He CKOBHIBAET TBOPYECKYEO HMHHIIINMATHBY YUHTeNleil 1
NMpeJOCTABNAET BO3ZMOKHOCTH [ peannsalfii  pasIndHBEIX  MeTOHIMUecKX
MOAXOMOB K IpenojaBaHmo (I3NKH Ha YriyOJIEéHHOM YpOBHE IIpH YCIIOBHH
COXpaHeHIs 00A3aTeILHOIN YacTH ColepKaHms Kypea.



@rmuka kak Hayka o Hapbonee oOIIMX 3aKOHAX IPHPOIEL, BHICTYIIAA B
KauecTBe yueOHOro IpejMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIN BKIal B CHCTEMY
1HaHIi 00 oxpykaiomeM mipe. [[IxkonsHEIT Kype DIBIKH — CHCTeMo00pazvIONIil
JUTS eCTeCTBEHHO-HAYYHEIX YIeOHBIX TPeIMETOR, TOCKOMBKY (PI3HIecKIe 3aKOHB
JeXKaT B OCHOBE TPOLECCOB M SABIEHINL, IMyYaeMBIX XIMHeil, Omnomormeii,
(uameckoii reorpagmeii m acTpoHommeil. HMcnompzoBaHme #  AKTHBHOE
MpUMeHeHIe (QumBmuecKnx 2HaAHMI onpejeniuio Xapakrep M OypHOe paizBHTIE
pa3HOOOpA3HEIX TEXHONOITII B cdepe SHEPreTHKH, TPaHCIOPTa, OCBOEHI
KOCMOCA, TOIYUeHIsI HOBEIX MATEPHANIOBR C 2aJaHHEIMH cBoiicTBamy. HMayuenne
3Nk BHOCHT OCHOBHOIT BKIag B (OPMIPOBaHNE eCTeCTBEHHO-HAYUHOIT
KapTHHEL MApa oOyuaromerocd, B (OpMHpPOBaHIE YMEeHMIl NMPHMEHAT: HaydHbII
METOJL TIO3HAHIS TIPH BHITIOTHEH NI HMH YUeOHBIX TICCTIeI0BaHIIT,

B ocHoBy kypca Qisnkn Ha ypoBHe cpejiHero oduero odpazoBaHms NoIoKeH
psizt Hieii, KOTOpHIE MOMKHO PacCMaTPHBAThL KaK TPIHITHITEL €10 TIOCTPOSHIIS.

Hoea yenocmuocmu. B CcOOTBeTCTBRHN ¢ Hell Kvpc SABIAETCH JTOTTUECKH
3aBePIIEHHEIM, OH COAEPAKNT MaTepHall M3 BceX paszeNoB (DH3MKH, BKIOUYAET KaK
BOTIPOCH! KJIACCHHMECKOT, TaK I COBpPeMeHHOIT (ImnKm,

Hoea cenepanuszayuu. B cOOTBETCTBHN ¢ Heil MaTepman Kypca (i3mkn
o0BbeAMHEH BOKpYr (Qummueckix Teopnili. Beaymmm B Kypce  sBIsieTCs
dopmupoBaHe NpeACTABIEHHIT O CTPYKTYPHEIX YPOBHIX MATEpHIL, BellecTBE M
none.

Hoea ecymanumapuszayuu. EE peammsaiiis TIpearionaraeT JCIIONLI0BAHIE
TYMAHNTAPHOIO TOTEHI[NANA (PI3mdeckoil HayKIL, OCMEICIEHIE CBA3N pPasBHUTIA
qmmkn ¢ pazBuTHeM  OOIIECTBA, a4 TAKKe C  MHPOBO33PEeHYECKIMI,
HPABCTBEHHBIMII H SKOJIOTHYECKHMH TTPOOIeMaMIL.

Hoea npuknaonoi nanpasiaednocmu. Kypc dinraikn vrny0i1éHHOTO YPORHSA
MIPEATIoIaraecT 3HAKOMCTBO € IIHPOKHM KPYIOM TeXHHYECKIX I TeXHOIOTeCcKHX
MPIUIOKEHIIT IRYVUeHHEIX TeopHil M 3akoHOB. [Ipn 3ToMm paccMmaTpHBaroTcA Ha
YPOBHE OONIIX TIPE[CTABIEHIIT M COBpPEMeHHLIE TeXHHYeCKHe YCTpoiicTBa, M
TEXHOIOTTIH,

Hoea skonocuzayuu peanisyercs IMOCPEICTBOM BBEJEHHA 3IEMEHTOB
colepiKaHiA, TOCBAMIEHHEIX 9KOJNOITMECKHM IpolieMaM  COBPEMEHHOCTII,
KOTOpEIE CBsBAaHEl C Pa3BHTHEM TEeXHIKH I TeXHONOITHL a Takke 00CYXIeHI
npobIeM palHOHATEHOTO MPHPOJOIIONIE0BAHIA H 3KOIOTMYecKoi 0e30MacHOCTH.

OcBoeHNe cojiepKaHsa MPOrpaMMEL 10 (pH3HKe JOMKHO OBITH TIOCTPOEHO Ha
MPHHIINAX CHCTEMHO-IAEATeNBHOCTHOrO noaxona. Jmsa Qusnkn peanmsaips 5THx
TPHHIMIIOR Ga3npyeTcs Ha HCTIONB30BAHNI CaMOCTOATENBHOTO SKCIEPHMEHTA KaK
MOCTOSHHO JeiicTBytomero daxropa yuebHoro mnpouecca. Jlnst yriyGnénaoro
VPOBHA — 53TO CHCTEMa CaMOCTOSATENBHOIO YUEHHHMECKOID BKCIEPIHMEHTA,



BKTIOYAIONMETO (PPOHTANBHBIE YYEHIYecKHe OIBITE TpH  M3YYEHIH HOBOTO
Marepuaia, qadopatopHsle paboTsl 1 paboThl npakTikyMa. [Ipn 3ToM BOZMOKHEL
ABa crniocoba peammaiii  QHIMMECKOro INpakTHKyMa. B nepBoM  ciyvae
MpaKTHKyM MporoanTes nndo B koHie 10 i 11 knaccos, mido mociie nepBoro
BTOPOTO TIONYTOAMII B KakgoM M3 STHX KlaccoB. Brtopoil crmocod — 3T0
HHTErpaIya paboT NpakTHKYMa B CHCTEMY JaDOpPaTOpPHBIX padoT, KOTOpHE
MPOBOIATCA B Ipoliecce ImydeHns paziena (temst). Ilpn stom nop paboramn
MpakTHKyMa MOHNMAeTCH CaMOCTOATENIBEHOE IICClIeOBaHIe, KOTOpoe NMPOBOANTCA
10 PYKOBOACTBY CBEPHYTOIO, 0000IIEHHOT O BIjla Oe3 NoMmAaroBoil HHCTPYKIHIL

B  nporpamme 1o ¢u3MKe CcHCTEMa YUEHHMECKOro 3KCHMepHMeHTa,
nadOpaTOPHEIX padoT M INpakTHKyMa TpeAcTaBleHa eANHBIM nepedHeMm. Bridop
TEMATHKH JUIA STHX BHJIOB YUEHHYECKIX TPaKTHYECKIX paboT OCYINECTBIAETCA
yHacTHIKaMI 00pa3zoBaTelLHOIo Mpomecca HeXoasd 3 0co0eHHOCTel NoypoYHOro
IUIAHHPOBAHMA M oOcHamieHnst kabmuera ¢imuxn. Ilpn srom obecneunBaercs
OBMAjieHIle OOyYaIONIMIICS YMEHHIAMII TPOBOANTE MpsiMBEle M KOCBEHHEIE
H3MEpPeHIA, NCCIeIOBAHNA 3aBHCHMOCTell (hI3UecKiK BelHIHH H TOCTAHOBKY
OTEITOB T10 NTPOBEPKe NMPeIoKEeHHBIX THIOTeS,

Doneioe BHNMAaHME VY/AENASTCH PENIEHNIO PACYETHBEIX 11 KaueCTBEHHBIX
safad. [Ipn aroMm uia pacy€THEIX 3ajad [MPHOPHTETOM SBISIOTCS 3aadll ¢ SBHO
3a/laHHOI 11 HESBHO 3a[aHHOIl (pH2IMecKoil MOJENBIO, TMO3BOBIONINE TIPHMEHSTE
H3yUeHHEIE 2aKOHEl 11 2aKOHOMEPHOCTH KaK I3 OJHOIO pazfena Kypca, Tak M
HMHTETpHpY S NPHMEHEeHIe 3HAHI 13 pa3HBIX pazjenoB. J[1sd kauecTReHHHIX 3aj1ad
TMPHOPHTETOM ABIIOTCA 3aJaHnd Ha oOBsACHEHNe/TIpeJCKa3aHie IpoTeKaHNA
prmeckix ABJIEHMIT H MMPOLIECCOB B OKPYAKAIOMIEH KI3HI, Tpedyloune Budopa
¢prarmeckoil Mogenn A CHTYAIH TPaKTHKO-0PHEHTHPOBAHHOTO XapaKTepa.

B cooreetctBin ¢ Tpebopammsivi  PI'OC COO x  MarepHalibHO-
TeXHIMECKOMy ofecreueHIno yuedHoro mnporecca Kype ¢imsmkn yriayOiéHHOro
YPOBHS Ha YPOBHE CpejHero o0mero o0pa30BaHIls JOKEH I3YUaThCSA B YCIOBIAX
npeAMeTHOro KaOnHeta. B KkaOHHeTe (IM3MKH AOMKHO OBITH HEOOXOAMMOE
nadopaTopHoe OOOpYAOBaHNE I BHIIIONHEHHA VKa3aHHEIX B TIporpamMme T0
dn3nke yyeHIMECKIX OIEITOB, JadOpaTOpHBIX paboT m palboT IpakTHKYMa, a
TaKke JIeMOHCTpallHoHHOE 000pyI0BaHHE.

JemonctpanmonHoe obopyaoBaHne QopMupyercss B COOTBETCTBIH ¢
MPHUHIIIIOM  MHHIMAJIBHOH  [OCTATOYHOCTH M o0ecledmBaeT IOCTAHOBKY
MepedNcIeHHEIX B Mporpamme o (pH3NKe KIIOYEBHIX JAeMOHCTpaIlmil ams
MCCNEOBAHNA  M3yYaeMBIX  SABIEHMIT M TIPOLECCOB,  SMITMPHYECKNX 1
yHIAMEHTANBHEBIX 3aKOHOB, HX TEXHHYECKIX IIPHMEHEHHIT.

JlaGopatopHoe o0OpyOBaHHE IS YHEHHYECKIIX MMPaKTHUeCKIX pabor
dopmupyeTcs B BHEe TeMATHUECKIX KOMIUIEKTOB 1 o0ecrieuiBaercs B pacuére



OJHOTO KOMIUIEKTa Ha [JBYX oOydalonpxcs Temarmdeckne KOMIUIEKTEI
nabopaTopHOTO 00OpYIAOBaHMA JOKHE OEITH IIOCTPOEHEI HA KOMILIEKCHOM
HCIIONBL30BAHIN AHAOTOBREIX 11 LH(POBLIX NPHOOPOB, a TaKkKe KOMIIBIOTEPHBIX
3MepHTeNIbHEIX CHCTEM B BHjle IH(PORHIX TabopaTopHii.

OCHOBHBIMH LIEISIMI H3y9eHNA (UI3nKn B obmeM 00pa3oBaHIH ABIAIOTCA:

(opMIpoBaHIe HHTEpeca M CTpeMIeHHd O0ydJalonuIXces K HAYUYHOMY
M3YYEHHMIO TIPHPOJBI,  Pa3BHTHE MX HHTEUICKTYAJIBHBIX M TBOPYECKHX
criocoGHOCTelL

pa3BHTHE MpelCTaBIeHHIl 0 HAyYHOM MeTofe IMO3HaHHA 1 (OPMHpPOBaHIIE
HCCIIeIOBATENECKOIO OTHOIEHNS K OKPYKAIOIIIM ABIICHIAM,

(opMIIpOBaHIE HAYYHOTO MIPOBO33PEHNS KaK pe3ylbTaTa H3yYeHHs OCHOB
CTPOEHNSA MaTepHN 11 PyHIaMEHTAIbHBIX 3aKOHOB (DMK,

(popMmpoBaHe yMeHHiT 0O0BACHATH SIBJIEHIS ¢ JICTIONbL30BAHIEM (PH3NUECKIX
3HAHMIT 11 HAYIHBIX [J0Ka3aTeNbCTB,

(opMIIpOBaHNe MpeAcTaBIeHNII O pomn (IB3HKN 1A pasBHTHA JPYIHX
eCTEeCTBEHHEIX HayK, TEXHHKH H TeXHOIOIHIT;

pasBHUTHE  TIpEJICTABIEHMII O  BO3MOXKHEIX  cepax  Oymaymeil
npoecCHOHATBLHOI  eATENEHOCTH, CBA3AHHBIX ¢ (PIBMKOIL, TOATOTOBKA K
AanbHeilmeMy o0y4eHHIO B 5TOM HaIIpaBJIe HIIL

JocTizkenne 5TiHX Leleil obecriednpaeTcs pelleHneM clAeIyIOmIX 3alay B
npoliecce M3ydeHns Kypca (3K Ha YpoBHE cpejiHero obmero oOpa3oBaHIs:

npHobpeTeHNe CHCTEMBI 3HaHMIT 06 oOIIIX (I3HYEcKIX 3aKOHOMEepPHOCTHX,
3aKOHaX,  TeOpHsAX,  BKMOYAasd  MEXaHNKY,  MONEKVIApHYIO  (QH3NKY,
MEKTPOANHAMHKY, KBAHTOBYIO (PH3HKY I 2JI€MEHTEI acT PO I3IKIL,

(hopMipoBaHIe YMEHNIT MPHMEHATh TEOPETHYEeCKIIe 3HAHHA U 00bsICHEHHA
isiriecKiX sBIEHMT B MpHpOAe M LA NPHHATHA MPAKTHYECKIIX pelleHiii B
TIOBCEIHEBHOIT A ITHIL

OCBOEHHE CIIOCOOOR pelIeHHs paslMIHEIX 3aj7ad ¢ SBHO 3aJaHHOI]
pr3meckoil MOZENEIO, 3ajad, TOAPAa3yMEBAIONIIX CAMOCTOATENLHOE CO3JaHIe
mareckoil Mozmemn, ageKBaTHON YCHOBMAM 2ajladyl, B TOM 4HCIe 3ajad
HHKEHEPHOT'O XapakTepa,

MOHMMaHHe (DIBHYECKIIX OCHOB I MPHHLIMIOB JAefiCTBIA TEXHIMeCKHX
YCTPOIICTB 1 TeXHOIOTHUECKIIX IPOLIECCOB, HX BIISHIIA HA OKPYKAIONIYIO Cpejy,

OBJIAJIEHIE METOJaMH CaMOCTOATE/NIBHOIO IUIAHNPOBAHNA W IPOBeeHNA
u3rMecknX  SKCTEpPHMEHTOB, aHaMM3a M MHTEPIpeTaIlil  MHpOpMAIn,
OIpe/ieNIe HIA JOCTOBEPHOCTH TOMYYe HHOTO Pe3yIbTaTa,

CO3aHNe YCHOBMIT [UIA pasBHTHA YMEHHIl IPOEeKTHO-HCCIeN0BaTENIbCKOIL,
TBOPYECKOIT AeATEILHOCTIL,



pazBHTHe NHTepeca K cdepam npodeccHoHaAnbHOI AeATeNbHOCTH, CBA3aHHOI
¢ (hIBIKOI.

B coomsercreun ¢ Ttpebopanmsamn PI'OC COO yrnyOnéHHBIl yVpOBEHBb
mydeHns ydueOHoro mnpeamera «@Pm3Hka» HA YpOBHeE cpefgHero obmmero
oOpa3oBaHNA BHONpaeTcd OOyHalOmMMIICH, TUIAHHPYIOMINMI  TIPOJOIIAKEHIE
0Opa3oBaHNsA MO CHEIHATBHOCTIM (PH3HKO-TEXHITIECKOTO PO,

Ha mayuenne duansn (yvroyOnéHHEIT VPOREHb) HA YPOBRHE cpejiHero oduero
oOpazopanns otrogmnTcs 340 wacor: B 10 xkmacce — 170 gacos (5 wacoB B Heflemo),
B 11 xmacce — 170 gacoB (5 9acoB B Helemo).

[IpennaraeMelii B mporpaMme 10 (PH3HKe IepedeHb IabopaTOpHEIX I
MpakTHUecknx padoT SBIAETCS PEeKOMEHAOBAHHEIM, YUHTEIb JielaeT BHIOOP
MpoBefeHis TabopaTopHLEIX padoT M ONBITOR € YYETOM MHIANBIIYATBHEIX
ocobeHHOCTel 00yJaIoNIXCs.



CO/IEPKAHHE ObYYUYEHITA
10 KJIACC

Paszaen 1. Hayusslii MeTo/1 HO3HAHHA NPHPO/LIL.

@m3nka — pyHIaMeHTaTBHAS HayKa o nmpupoje. HayuHeIil MeTo no3HaHmIs 1
METOIBI HCCeMOBAHNA (PHAHIECKIIX SBIEHHIT.

OKCTIEPNMEHT M TeopHsA B Ipolecce Mo3HaHNA Tpupoasl. Habmonenne u
IKCIIEPUMEHT B (PI3HKE.

Criocobs1  maMepennst (pHANMYECKIX BeIM4MH (aHanoroBpele M 1mdpossie
H3MEPHTENbHbIE TPHOOPHL, KOMITBIOTEPHEIE AATHIKOBEIE CHCTEMEL).

[lorpemuoctn  m3MepeHmii  (imiMeckink  BemrMuH — (abcomorHas N
OTHOCHTEIIEHAS).

MopaennpoBanne (pU3MY9eCKIX ABJIEHII 1 TPoleccoB (MaTepHanbHas TOUKa,
a0COMOTHO TBEPAOE TeNo, NAealbHAs KIMIKOCTh, MIASANBHBIT TIa3, TOYEUHEIH
sapsan). ['nnotesa. Dimmmecknil 3aKoH, rpaHNLEL eTo IpuMeHmMocTiL. Drsmdeckas
TEOpPIL.

Pone n mecto ¢3ukn B (hopMIPOBAHIN COBPeMEHHOIT HayTHOI KapTHHEL
MIIpa, B MPaKTHYECKOil 1eATeIEHOCTH Moaeil.

Vyennuueckuii s3xcnepumenm, nabopamoprsie pabonsl, nPAKMUKYM.

Hamepenne ciuiel TOKa M HANps/KEHHMS B LENMM TOCTOSHHOTO TOKAa IpH
MOMOIIN AHATIOTOBLIX 1 IH(PPOBLIX M3MEPUTENLHEIX IPHOOPOEB,

3uaxkoMcTBO ¢ mdporoii naGopatopueii 1o dgurnke. [IpumMeprr mMepenis
r12irec KX BEMIMIH P MOMOIIH KOMITRIOTEPHBIX AaTHHKOB.

Pazaen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanmmeckoe apmxeHne, OTHOCHTENLHOCTE MEXAHNYECKOTO JIBIKEHIS.
Crcrema oTcuéra.

[Ipsimast 1 oGpaTHAas 3a/1a41 MEXAHIKIH,

Pannyc-BexTop MaTepHalbHON TOYKI, €ro IPOeKIH Ha OCH CHCTeME
KoopanHat. TpaexTops.

IlepeMemenne, cKopocThk (CpefHAsd CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpeHHe MaTepHalbHOIl TOYKM, MX IPOEKIIN HA OCH CHCTEMBI KOOPJMHAT.
CroxeHie TiepeMeNe il 1 clIokeHe CKopocTeil.

PapHOMepHOE 11 pAaBHOYCKOPEHHOE TIPAMOIIIHEITHOe IBITKEeHIe. 3aBICHMOCTE
KOOPJIHAT, CKOPOCTH, YCKOPEHIIA I Iy TH MAaTepHANTbHOII TOUKH OT BPEMEHH I X
rpag K.

CpobOopHoe TmajgeHne. YcKopeHHe cBOOOAHOTO MajgeHnd. J[BikeHne Tena,
OpOIIEHHOTO TIOA YITIOM K TOPH3OHTY. 3aBHCHMOCTE KOOPIAMHAT, CKOPOCTH I
YCKOPEHIH MAaTepHAILHOI TOYKH OT BpeMeHH 11 11X rpadiki.



Kpneonnueiinoe  aemakenme. JIBmkeHHe  MaTepHalbHOIl  TOYKN  TI0
OKPYJKHOCTIL. YIJIOBast M JnnHeiiHas ckopoctTs. llepmox m uacrora obpamieHns,
[MenrpocTpemiTenbHoe (HOpMaIbLHOE), KacaTelbHOe (TAHIeHIMAIIBHOE) 1 MOJHOe
YCKOpeHIe MaTepHanbHOI TOUKIL

Texnmgeckne ycTpoiicTBa W TEXHOJNOTMYECKHE TIPOLIECCHl  CIIIOMETP,
ABIDKEHHE CHapS0B, IlIeNHbIEe, MecTepéHdYaThle 11 peMEHHBIE [Mepejaadi,
CKOPOCTHBIE TN(THL

Hemonempanuu.

MUHEHL CHCTEMEIL GTCTIE}TEI, ITLTEOCTPAalId KHHEMATHHECKIEE XAPAKTCPICTIIK
ABILKEHITAL

Crioco0H HccneA0BaHNA JIBITKEHHI.

HnmocTtpats 1npeeasHoro nepexoia 1 HiMepeHie MrHOBEHHOI CKOPOCTH.

[Ipeobpazopanne JBIKEHHIT ¢ HCTIONB30OBAHIEM MeXaHIT3MOB.

[lagenie Ten B BO3IYXE 11 B pa3peikeHHOM HMPOCTPAHCTRE.

HHEJTI-D}IEH]-IE JBITKEHITA TeIa, 'ﬁpCI]]IEHHDI‘D mog yrimoM K TOPH30OHTY I
TOPI20HTAJIEHO,

HarmpagieHne cKopocTH TIPH ABIAKEHNN 110 OKPYKHOCTH.

ITpeoOpazoraHie YII0BOIl CKOPOCTH B PEYKTOPE.

CpaBHeHne IyTeil, TpaekTopuii, ckopocTeil ABIDKEHI OAHOIO M TOTO ke
Tejla B pa3HLIX CHCTEMAX OTCUETA.

Vuenuueckuit sxenepumenm, naéopamoprste pabomst, HPAKMUKYM.

H3yueHne HepaBHOMEPHOTO JIBIDKEHIS C IEIBIO OTpeieNIeHNsa MIHOBEHHOI
CKOPOCTIL

Hamepenne yckopeHNs IpH MPAMOIHHEITHOM PaBHOYCKOPEHHOM JIBIKEHIN
10 HAKITOHHOIT ITIOCKOCTH.

HCC.!IGIEDBE.HIIE JABHCHMOCTI IIVTH OT BpPEMEHII TIIPH PaBHOYCKOPCHHOM
ABIGKEHIIL

HZMEPEHI[E VYCKOPCHITA CBGﬁD,I[HDI‘D ImageHIA (pEKDMEH[EGBEIHD
cTions3oBanne widporoii nTaGopatopin).

Hayuenne JBIDKeHNsA Tena, OpOIIEHHOTO TopIisoHTAnLHO, IIpoBepka
UMOTE3kl O MPSAMOIT NMPONOPLIIOHANBHOI 3aBHCHMOCTH MEKIY JalbHOCTBIO
MONETa 1 HAYATBHOI CKOPOCTHIO TeJa.

HB}“IEHJIE OBICKCHIIA TElla II0 OKPYAHOCTH C© MOCTOAHHOI 11O MOIY IO
CKOPOCTEIO.

HEEHEHDBEHHE SABHFICIIMOCTH TEPHOIA Gﬁpﬂ]]]EHI-IH KOHMIECKOID MaATHIIKA
OT €TI0 IapaMeTpoR.

Tema 2. Junamuxa.



Ileperrii 3akon Heuiotona. Muepimianenble crctemsl otcdérta. ITprHipm
OTHOCHTENBHOCTH [ ames. HEILH«EPH,IIEJII:I—LHG CHCTEMEI OTCUETA [DHPGHBJIEHIIE.
TIPHMEpHI ).

Macca tena. Cruia. IIpiHIim cy e prio3Him cil.

Bropoii 2akon HetoToHa 1 MaTepHansHOI TOYKH,

Tpernii 3akon HetoToHa 1119 MaTEPHATILHBIX TOYEK.

3aKoH BCEMIPHOTO TATOTEHNA. DKBHBAJIEHTHOCThL TPABHTALMOHHON N
HHEPTHOIH MACCHL

Cima TsoxecTil. 3aBHCHMOCTE YCKOpCHHA CEDﬁDI[HDI'D MagcHIId OT BLEICOTEL
HAJ TIOBEPXHOCTHIO IUIAHETH M OT reorpaduieckoil mmpotel. J[BinkeHe
HeOeCHEIX Tel M MX CIIYTHHKOB. 3akoHE Kermepa. [lepeas kocmirdeckas CKOpOCTE.

Crmna ynpyroct. 3akoH ['vka. Bec Tena. Bec Tena, ABMAKymerocs c
YCKOPEHHEM.

Ciuta tpenns Cyxoe tpenme. Ciia TpeHHsS CKONBKEHMS M CIUIA TPEeHHA
nokos. Koaddmprent tpenns. Cia CONpOTHBIEHNA TIPH JBIDKEHHH Tela B
AHOKOCTIH ITTH Ta3e, e€é 3aBHCHMOCTE OT CKOPOCTH OTHOCHTEIIEHOTO IBITACHIIA.

Jlapnenne. I napoctarigeckoe gasnenne. Cuna ApxumMesa.

Texnmueckne ycTpoiicTBa 1 TEXHOIOTMYECKHE TPOLECCH TOAMIMITHIKH,
JBIDKE HIIE HCKYCCTBEHHBIX CITYTHHKORB.

Hemorempanyuu.

HﬂﬁIH-DLEEHI-IE ABICKCHIA TCEII B HMHEPLIHAIBHELX I1 HCHHCPINAIBHEIX CHCTEMAX
OTCUETA.

Hp]ﬂ-]lﬂl'l'[ OTHOCHTENIEHOCTI.

Kadenne [BYX IDUIMHAPOB IWIH IIAPOB pazHOMl Maccel ¢ OJMHAKOBLIM
YCKOPEHHEM OTHOCHTEIIBHO HEMHEPLIHATLHOI CHCTEMBI OTCYETA,

CpaBHeHle  paBHOJEIICTBVIONIEH  NPIUIOKEHHBIX K  Tely Cill ¢
IMPOM3BCACHIICM MaCChHl TEIa Ha €0 YCKOPCHIIC B I-IHGPL[IIE.JILHDﬁ CHCTEME OTCUETA.

Parenctro CILUL. BOZHHMKAKOUIIIN B PE3VIETATE BEEIMD,I['EﬁGTBH_H TEell.

H3mepeHne Macc To B3alMOJeiicTRIIO.

HepecomocTs.

Bec Tena rpn yCKOpEHHOM MOABEME 1 TIaJIe HIIL,

[lenTpobekHble MEXaHIT3MBL

CIJEIBHEHIIE CIUT TPCHIIA TTOKOA, KAUCHITA 1 CKOIBACHITA.

Vueruveckuit s3xcnepumenm, nadopamaopHsie padomslt, HPAKMUKYM.

Hamepenne paBHOAEIICTBYIONIEH CHII TIPH JBIDKEHIT OpycKa 10 HAKIOHHOI
TUIOCKOCTIL

[TpoBepka rHMoTe3sl O HE3ABHCHMOCTH BpEMEHH JIBIDKeHMs Opycka 1o
HAKIIOHHOII IVIOCKOCTH Ha 3a1aHHOC pacCTOAHIIE OT €ro MacCHI.



Hceneporanne 2aBHCHMOCTH CIUI YIIPYTOCTH, BOSHUKAIOIMX B MPYKHHE N
pe3nHoBOM obpastie, oT Hx AedopMariim.

HayueHne IBIDKEHIIS CHCTEMBI Tell, CBSIBAHHBIX HHTHIO, TIEPEKIHYTOIl Yepe?
JIETKHMII OJI0K.

Hamepenne koadipyuimenTa TpeHNs M0 BeIIYIHE VITIOBOro KoadduieHTa
3aBHCHMOCTH Fp(N).

Hcenenopanne aBioKeHms Opycka 10 HAKJIOHHOI IIOCKOCTH C IepeMeHHLIM
xoaddme HTOM TpeHMA

Hayuenne JBIKEHIIA TPy3a Ha BAIY € TPEHHEM.

Tema 3. Cmamukxa maépoozo mena.

AbBcomotHo TBEépAoe Teno. IlocTymarenkHOe M BpalllaTelbHOE [IBIDKEHIE
TBEpAOro Tema. MoMeHT CIUIBI OTHOCHTENBHO ocn BpameHns Ilnedo ciubn
CroseHne civl, NPHIOKeHHBIX K TBEpAoMY Teny. IleHTp TsokecTn Tena,

YenoBus papHOBECHS TBEPJIOTO Tema.

YceTolunBoe, HeyCcToUNROe, Oe3paziaHoe paBHOBECHE.

Texnmueckne ycTpoiicTBa 1 TeXHOJNOIMYECKHe IIPOLECCH! KPOHIITEIH,
CTPONTENLHEI KpaH, peléTyaThie KOHCTPYKINIL

Jemoncmpayuu.

Yenorust paBHOBE CHL,

Bujisl pagHOBeCTIS,

Vuenuueckuit sxcnepumenm, radopamoptsie padomst, NPAKMUKYM.

Hccneporanne ycloBHil paBHOBeECHA TBEPJAOrO Tenla, NMEKOIIET0 OCh
BpameHIs.

KoHcrpynporanne KpoHIITEIHOB 1 pacuér Il YIIPYTocTH.

Hayuenne yeToIMMBOCTI TBEPAOTO TeNa, NMEIOUIETO TUIOMIAIE ONOPEL

Tema 4. 3akonsl coxpaHeHUn 6 MeXaAHUKE.

Hmrynibe MaTepHanbHOI TOUKIL, CHCTEMBl MaTepHaIbHLIX ToUeK. [[eHTp Macc
CHCTEMEl MaTepHAJIBHEIX TOUeK. TeopeMa O JBIDKEHNN [IeHTpa Macc.

HAMITyIEC CHITBL 1 M3MEHEHHE JIMITYJIECA Tela.

3aKOH COXPaHEeHNA IIMITYIECA.

PeaxrnsHoe IBIDKEHNE,

MomeHT nmiryiasca MatepuaibHoil Toukn. llpeacraBneHne o coxpaHeHNN
MOMEHTA HMITYJIECA B HEHTPAILHEIX MOJIAX.

PaGoTta cmiel HA ManoM 1 Ha KOHeUHOM mepememeHnH. ['padmueckoe
MpeJcTABIEHNE padOTHl CIIIEL.

MonHOCTE CIUTHL

Kunermgeckas sHeprus MartepnanbHoil Toukn. Teopema o0 13MeHeHNH
KHHET MM eCKOI SHEPI i MaTepHaibHOI TOUKHL



[ToreHimaneHele M HENMOTEHIMANBHEIE CIUILL [lOTeHIMANEHAA SHEpPris.
[Torenimansuas sHeprus yrpyvro gedopmMipoBanHoil npyknHel. [loTeHimansHas
SHEPIUsS Tejla B OAHOPOAHOM IpaBuTaipioHHoM none. [ToteHimansHas sHepris
Tela B IPABHTAIIIOHHOM ToJie OTHOPOAHOIO mapa (BHYTpH M BHe mmapa). Bropas
KOCMITYECKAS CKOPOCTE. TpeTha KOCMITYECKasd CKOPOCTE.

CpaA3s paboOTH  HEMOTEHUMANLHEIX CII C II3MEHEHHeM MeXaHIecKoil
SHEPIUN CHCTEMEL TeNl. 3aKOH COXPAHEHIS MeXaHITYeC KOl SHepr L

Yrpyrue 1 Heynpyrie CTOIKHOBEHIIA,

YpaBHeHne bepHyIIH JUIS JIealbHOH JKIAKOCTH KAk CHe[CTBHE 3aKOHA
COXPaHEHI MeXaHIMecKoil SHepIIL

Texnmueckne ycTpoiicTBa 1 TeXHOIOTTMECKHE MPOIECCH ABIDKEHIE pakeT,
BOJIOMET, KOIEP, TPYKIHHBII TICTONET, THPOCKON, (HUIypHOE KaTaHIe Ha
KOHBKaX.

Hemonempayuu.

3aKOH cOXpaHeHIs HMITYTIECA.

PeakTnBHOE JBIDKEHIE.

Hameperne MOITHOCTH CIUTHL

H3meHeHne SHEPIHI TeNa TIPH COREPIIEHNTT padOTHL.

Baanmuele npeppamieHns KHHETHHEcKoil 1 NoTeHIMaAbHOM SHepruil npn
AelCTBIN HA TEJO CIUILL TSAKECTH I CIUIEL YIIPYTOCTH.

(CoxpaHeHHe 3Hepri IIpH cBoOOAHOM NaeHIIL.

Vyenuueckuii s3xcnepumenm, 1abopamoptsie pabonsl, nPAKMUKYM.

HamepeHne HMITyJIbCa Tela 110 TOPMO3HOMY Iy TIL

Hamepenne cIIBl TATH, CKOPOCTH MOJAENH 3MEKTPOMOOIIA H MOIIHOCTH
CHUTEI TATTL

CpaBHEHHE IT3MEHEHII IIMITY/IBCA TENA C HMITYJILCOM CIUIBL

HccenegopaHne coxpaHeHHs HMITYIbCa TIPH VIIPYTOM B3anMoeiicTBIIL

HamepeHe KitHeTIMeCKOiT 3HepIHH Tella 110 TOPMO3HOMY ITYTIL

CpaBHeHNe M3MEHEHNA TOTEHIMATLHO SHEPTIN NPYANHE! ¢ paboTOil CIIE
TPEHIIA.

Onpenenerne paboThl CIUIBL TPEHMA INPH BIDKEHHH TeNa IO HAKIOHHOI
TUIOCKOCTH.

Paszjnen 3. MoJsiekyasipuas pusHKa H TepMo/IHHAMHKA.

Tema 1. OcHossl MoNeKYIAPHO-KUHEMUYECKOI M eoPU.

OcHOBHEIE TIONOKEHNS MOJIeKyIspHO-KNHeTieckoil Teopmm (MKT), mx
oneiTHoe  obocHoraHne. JIndpysnsa.  BpoyHoBckoe  ABIDKeHMe. XapakTep
ABIDKEHHA WM B3aHMOJAEICTBIA dacTHI[ BemlecTBa. Moaenn CTpoeHHs TIasos,
KIJIKOCTel M TBEPABIX Tel 1 0OBSCHEHNE CBOIICTB BEIlECTBA HA OCHOBE ATHX



Mofeneii. Macca n pasmepsl Mondexkyn (atomoB). KonmgecTeo BelecTea.
[TocTosnnas Asorajpo.

TeroBoe paenoBecne. Temmeparypa n crocodnl eé mmepenns I[llkana
Temrepatyp Llenbers.

Mojens neanbHOTO rasa B MOJEKYIAPHO-KITHETHYECKO TEOPHH: YacTHIE]
rasa JIBIKYTCA XaoTHYECKH 1 He B3alMOJIEHCTRYIOT APYT C JIPYTOM.

['azoBele 73akoHel. YpaeHenme Menjeneesa—Knanefipona. AbcomorHas
Temmnepatypa (mkana Temnepatyp Keneemma) 3axon JansTona. Mzomporneccu B
MIeATLHOM Ta3e ¢ IIOCTOSHHEIM  KOJNMMEecTBOM BemlecTBa. [ 'padimeckoe
Hpe/cTaBIeHIe 30MPOIIeCcCOoB: I30TepMa, H30X0pa, H3obapa.

Cesazb  MeXIOy [aBIeHHEM 1 CpelHell  KIHETHYECKoil  sHeprueil
MOCTYTATENLHOIO TEIUIOBOTO JIBIDKEHMS MOJEKYN IUIealIbHOTO Taza (OCHOBHOE
ypaBHeHIe MOJEKYIAPHO-KITHE THHECKOI TEOPHIT IeallbHOTO rasa).

Crs3b a0COMOTHOI TEMIIEPaTYPhl TEPMOIHHAMITIECKOI CHCTEMEI CO CpeHeil
KIHeTHIecKoil 3Heprieil IocTynaTeIsHOTO TeIUIOBOTO ABIDKEHIS e€ YacTHIL.

Texnmueckne ycTpoiicTBa 1 TeXHOJIOTTMECKHE IIPOLIECCH! TEPMOMETP,
OapoMeTp, MoIydeHIe HAHOMATEPHATIOB.,

Jemoncmpayuu.

Mogenn ABIAKeHIIA YacTHI] BEIECTBA.

Mojens GpoyHOBCKOTO [IBIAKE HILS.

Bupeopomnik ¢ 3anickeio pealkHOro OpoyHOBCKOTO JABIDKEHITA.

Jincppyans xnpkocTeil.

Monens oneita [ITepHa.

[IpnTsaxeHne MOIEKYII.

Mogenn KpHCTaUTHYeCKIX PEIIETOK.

Ha6mogeHite 11 HeeneI0BaHNe 30 MPOIIECCOB.

Vyernuueckuit sxenepumenm, nabopamopsie pabomst, HPaAKMuUKym.

HccnegoBaHiie Tpoljecca YCTAHOBIEHIA TEIUIOBOTO paBHOBECHSA IIPH
TerurooOMeHe Mea/Iy ropadeil 11 XoIoAHOI BOI0IT.

HaygeHne m3oTepMiMeckoro rnpolecca (pekoMeHIOBAHO HCIONB30BaHIe
ruihpporoit madopaTopnm),

Hzyuenie m30xXopHOTo Ipolecca.

Hzyuenne mmobapHOTO Mpotecca.

ITpoBepka ypaBHEHIIA COCTOSHILA.,

Tema 2. Tepmoounamurka. Tennosvie mauiumsl.

Tepmopnnamimeckas (TJ[) cmerema. 3agaHne BHENMIHIX YCIOBHIT s
TEPMOANHAMIYECKOIT cHcTeMbl. BHeNIHNE 11 BHYTpeHHNE MapaMeTpsl. [TapameTprl
TEPMOANHAMIMECKOIT CHCTEMBl KaK Cpe[HIIe 3HAYECHHs BEIIMMIIH, OINCEIBAIOMIIX
€& COCTOSIHIE HAa MIKPOCKOIIITMECKOM YPOBHE.



Hynepoe Hauamo TepMoAMHaMMKNL. — CaMOTIPOM3BONBHAS — pelakcaliis
TEPMOAHHAMIMECKOIT CHCTEMEI K TEIUIOBOMY PaBHOBECIIO.

Mogens mjeadpHOrO raza B TEpPMOAHHAMIIKE — CHCTEMa YpaBHEHMIL:
ypaeHeHne Menneneera—KianeiipoHa N BRIpaXkeHHe A BHYTpeHHeEH 3HEepPITIL
YenoBus NMPHMEHNMOCTH 3TOI MOJIENI: HI3Kasd KOHIEHTPAIA YacTHI], BRICOKHE
TeMIEpaTyprl. BrIpakeHne /U1 BHYTPEHHEIT SHEPIHI OHOATOMHOTO HealIbHOTO
rasa.

Krasncratireckiie 11 HecTaTIMECKHe MPOIECCHL.

OneMeHTapHas paGoTa B TepMoanHamMike. Brraicnenne padotsl no rpahuky
npoliecca Ha pV-anarpamme.

Termonepesaua  kak  criocod — M3MeHeHNs  BHYTpPeHHeil  3Heprimm
TEPMOJAMHAMITYECKOIT  cHcTeMel  Oe3  coBepmieHms  padorel.  KouBexips,
TETUIONPOBOAHOCTD, MATYUIEHIIE.

Kommmecteo Termmorel.  TernoéMrxocTs Tena. YIeldbHas M MOJSPHasd
TeIUIOEMKOCTH EBelllecTBA. Y paBHeHMe Mailepa. YaelnsHas TeruioTa CrOpaHILA
TorumBa. Pacuér KonmdecTBa TeIUIOTH NP Terutonepegade. Ilonstne o0
a/i1abaTHOM Ipollecce,

IlepBEIli 2akoH TepMOAMHAMNKHM., BHYTpeHHsasa 5Heprus. KomamecTBo
TEIUIOTHL #M  pabfoTa KAk  Mephl  I3MEHEHNS  BHYTpeHHeil  sHeprum
TEPMOANHAMITIECKOIT CHCTEMEL

Bropoli 2akoH TepMOAMHAMIKHI [ pPABHOBECHEIX IIPOLIECCOB. Hepes
3a/laHHOE PABHOBECHOE COCTOAHNE TepMOANHAMIYECKOIl CHCTeMEBl IPOXOANT
eIITHCTBeHHasA ajiimadara. AGCOIOTHAA TeMIIepaTypa.

Bropoili 2akoH  TepMOJAMHAMHKH  [IJI1  HEPABHOBECHHIX  IPOIECCOB!
HEBO3MOKHO TIepe/laTh TETUIOTY OT Dolee XOMOMHOro Tena K Oolee HarpeToMmy 0e3
xKomrieHcatp (Knayanyc). HeoGparnMocTs HPHPOAHEIX TPOLIECCOR.

[Tpnuimmnet geitctens termoBux Mamns. KIIJT

MaxcnmansHoe 2HaueHne KIIJ[. I{nxn Kapro.

DKOIOTHYECKHe AcTIeKTHl HICTIONB30BAHNA TETUIOBRIX ABNrateneil. Teroroe
JaTPAIHEHIE OKPYAKAIOIIEi CpejlhL.

Texmmeckne ycerpoiicTBa M TEXHONOIMYECKHE ITPOLIECCHI XONOAIUILHIIK,
KOHIMIIMOHEP, AM3eNBHEIT M KapOlopaTOpHEIT JABHraTelH, IapoBas TypOHHA,
MOJIyUEHHE CREPXHIZKHX TeMIlepaTyp, YTIUNNBZALs «TeIUIOBEIX» OTXOINOB C
HCTIONB30BAHIIEM TEIUIOBOIO Hacoca, YTIUIH3ALNA OMOOpraHIdecKoro TOIUIBa A7
BHIPAOOTKH «TETUIOBOIT» 11 3JIeKTPO3HEPTHIL

Hemoncmpayuu.

Hamenenne temrepaTypsl 1pH agnadaTidecKoM pacHpeHHL

BoagymHoe orHmBo.

(CpaBHeHHE y/IeIbHBIX TEIUIOEMKOCTE I BEIIECTR.



CriocoOBl M3MeHEHNA BHY TPEHHEI 9HEPTHIL

Hecnenopanne agnabaTHoro rpoiecca.

KoMIbioTepHEIe MOJIENI TETUIOBLIX ABHraTeeil.

Vyenuueckuit s3xcnepumenm, nabopamopHsie pabomsit, nPAKMUKYM.

Hamepenne yienbHOI TETTIOEMKOCTIL

Hceceneporanie nporecca ocTHIBAHIS BEIECTEA.

Heenepopanne agnadbaTHOTO Ipolecea.

HzyveHie B3alMOCBSAZH SHEPITIH MEXMOIEKYIAPHOTO B3aNMOAEICTBIS M
TeMIIEpPaTyYPEl KHIIeHIA KIIIKOCTeIL

Tema 3. Acpecammsle cocmoanua seujecmea. @azosnie nepexodnl.

ITapooOpazoBanne 11 KOHIeHcamnd. Mcmapenme n KnneHie. YJenbHas
TEIUIOTA MApoodpazOBa s

Hacwimennsle 1 HeHachlmeHHele Tapel.  KadecTBeHHas 3aBHCHMOCTD
IUIOTHOCTH M [IaBJIEHIA HACHII[EHHOIO I1apa OT TeMIIEPATypEhl, X HE2aBICHMOCTh
OT 00BEMa HACHIIIEHHOTO Mapa. 3aBICHMOCTE TeMIIEPaTYPhl KIIIEHIA OT JAaBJIeHIIs
B KIIKOCTH.

BraxHocTs Bo3ayxa. AGCOMOTHAS 1 OTHOCHTEIEHASA BIIAKHOCTE.

Teépnoe Teno. Kpnctammmeckne i aMopHbe Tena. AHNIOTPOINIA CROIICTR
kprcrauioB. [lnaBneHne n KpucTanmmzaumd. YAelbHas TEIUIOTa IUIaBIEHISL.
CyGnimargis,

Iedopmarm teéproro Tena. Pactsoxenne n cxatne. Caenr. Moayns IOnTa.
IIpenen ynpyrix aedopmarmii.

Teruoroe pacumpeHnne XHAKOCTel 11 TBEPARIX Tel, 00BEMHOE I JIIHEIHOe
pacmmpenne. AHMAPMOHI3M TEIUIOBEIX KOJIeOaHMIT Yac T BEIIECTBA KaK NMPIYIHA
TEIUIOBOTO PACIINPeHIs Tell (Ha KaueCTBEHHOM YPOBHE).

IIpeoGpaszoranne 3Heprin B (pazoRbIX Mepexojax.

YpaBHeHie TeruioBoro danaHca.

IToBepxHOCTHOe HaTsmkeHne. KoamimieHT NMOBEPXHOCTHOTO HATSKEHIIA
KamuapHele senerns. J[apaeHne 1ojl NCKPHBIEHHOI IMOBEPXHOCTEIO KIIIKOCTIL
Popmyina Jlamnaca.

Texmmeckne yerpoiicTBa M TEXHOJNOTHYECKNE IPOLECCH  JKHIKNE
KPHCTAIIEL, COBpEMEHHLIE MaTEPHAIEL

Hemorempayuu.

TeruoBoe pacimnpeHe.

CroilcTBa HACHIIEHHEIX TTAPOB.

Knmnenne. Knmenne rnpn noHmAeHHOM JlaBIeHIIL

HamepeHnne CHIIE MOBEPXHOCTHOIO HATSKE HILA.

OIBITHL ¢ MBUTBHBIMI TUTE HKAMIL.

CwmaunBaHe.



KamnsgpHele sBiieHis.

Moenn HeHBIOTOHOBCKOI KIYIKOCTIL

Crioco0kl H3MEPEHNS BIaKHOCTH.

HccnenoBaHie HATPERAHNA H IUIARIEHIA KPHCTATUIIMECKOro BelecTBA.

Buasl gedopmargiii.

HaGmoneHite MaNBIX e opMarii.

Vuenuueckuit 3xcnepumenm, nabopamoprvie pabomst, NPAKMUKYM.

HzyveHne 3aKk0OHOMePHOCTE T HCIapeHIs KIJIKOCTe.

HamepeHiie y1elIbHOI TEIUIOTH IIABIEHNS IIb/A.

Hayvenie cROIICTE HACHIIIEHHLIX TIAPOB.

Hamepenne abcolMOTHOI BIAKHOCTH BO3IyXa H OIEHKA MACCH TIAPOB B
MOMETITEHHIL

Mamepenne xkoa(puiuieHTa MOBEPXHOCTHOTO HATSKEHMA,

Hamepenne moayms Oura.

HccnegoBaHiie  3aBICHMOCTH  AedOopMAaIini  pe3MHOBOTO o0pazlia  OT
MPIUIOKEHHOI K HEMY CIUIEL

Pazaen 4. DaekTpoanHamuka.

Tema 1. Fnekmpuueckoe none.

OUIeKTpHaInst Tel M e€ MposBieHms. OnexTprueckmii 3apsyl. Jlea Buaa
IMEKTPHYEcKI 2apsaaoB.  IIpoBomHNKM, MIVIEKTPHKH  H  TOJYTIPOBOXHIKIL
DJIeMeHTAPHEIT 9IeKTPIMEecKMil 3aps]. 3aK0H COXpaHeHHs IEKTPHYECKOro
3apsaa.

BaanmozeiicTeie 3apAnos. ToueuHkle 3apaasl. 3akoH Kynona.

OnexTprueckoe rnosne. Ero jgeiicTBie Ha 271eKTpHYecKHe 3apsibl.

Hanpskénnocts  snexrpudyeckoro nons.  [Ipo®uweil  zapsag.  JInamm
HATIPSDKEHHOCTH 3K TPHYMECKOT0 11071, OIHOPOIHOE 3IEKTPIMECKOE TI0IE.

[loTeHmMaNBHOCTL 2MEKTPOCTATIMECKOIO oM. Pa3sHOCTh MOTEHLHATIOB N
HanpsokeHne. lloTeHIIankHas SHepIUA 2apsga B 3JEKTPOCTATIMECKOM IIoIe.
IToTeHian »neKTpocTATI™ECKOTO MoNA. CBA3L HATIPSUKEHHOCTH TIONS M Pa3HOCTH
MOTEHIMANOR JINIA  2JIEKTPOCTATIYECKOro Mons (Kak OIHOPOAHOIO, Tak W
HEOHOPOHOTO).

[IpuHIpI cy MepIosnIim 3MeKTPHYE CKITX I10eil.

[Tone Toweunoro zapsama. Ilome paBHOMepHO 3apsbkeHHOiT cdepr. Ilome
PABHOMEPHO 3apsikeHHOTO Mo o0wéMy mapa. [lone paBHOMepHO 3apsuKeHHOI
OeckoHeYHOIT TUIOCKOCTH. KapTHHE JHHI HaNpAKEHHOCTH STHX ToNeil N
SKBHITOTE HIHATLHEIX TTOBEPXHOCTEIT.

[TpOBOAHNKN B 3JIEKTPOCTATIUECKOM II0JIE, Y CIOBHE PABHOBECHA 3apPslOB.

JmsnexTpukn B 3MeKTpocraTiieckom  rone. Jmpiexrprmeckast
MIPOHIIAEeMOCT b BEILECTRA.



KonzgeHcarop. DNeKTpOEMKOCTE KOHIEHCATOpa. DIEKTPOEMKOCTE TUIOCKOTO
KOHJ[eHCaTOopa.

[TapamtensHoe coenHeHe KonjaeHcatopor. [locnejoBaTensHoe coeiHeHIE
KOHI€HCATOPORB.

DHepris 3apsiKe HHOTO KOHIeHcaTopa.

JIBinKeHne 3apsoke HHOI YacTHIIE B OJTHOPOAHOM 3IEKTPIYECKOM TIOTIE.

Texmimeckne yerpoiicTBa M TEXHOJNOIHMHYECKHE IPOLIECCH AIEKTPOCKOIL,
3MEKTPOMETp, SIeKTpocTaTHYecKas 2ailiTa, 3a3eMIeHIe 3IeKTponpHOopoE,
KOH/IeHCcaTOpHL, TeHeparop Ban ae ['paada.

Jemoncmpanyuu.

YeTpoiicTRO U NPHHITIN AeiiCTRIA 31IeKTpoMeTpa.

DIEKTPIYECKOe TI0JIe 3apsiKe HHBIX MAapHKOB,

DNeKTPHYECKOe MoJe JABYX 3apsKeHHBIX TUIACTHH.

Mopens anextpocrarieckoro redepatopa (Ban ge ['paada).

ITpOBOAHIKI B 3JIEKTPHYECKOM II0TIE.

DNexTpocTaTiYdeckas 3aliTa.

YeTpolicTBoO M AeficTRHE KOHIeHCATOpa NMOCTOAHHOI 1 IepeMeHHOIT éMKOCTI.

3aBHCHMOCTE  3MEKTPOEMKOCTH  IUIOCKOTO KOHJAEHcaTopa OT TUIONmaaH
TUIACTIH, PACCTOSHIS MEATY HIMIH 1 JIDIEKTPHYECKOI IPOHHIAEMOCTIL

DHEPris AMeKTPHYECKOro MO 3apsuKe HHOTO KOHIIeH caTopa.,

3apsnka 1 pazpsiKa KOHIeHcaTopa Tepes pe3ncTop.

Vyenuueckuii s3xcnepumenm, 1abopamoptsie pabonsl, nPAKMUK)YM.

OneHKa cIul B3anMOeiicTBIA 3apMKEeHHEIX Tell.

Habmoe Hite npeBpalie s SHeprin 3apaKe HHOTO KOHJIEHCATOpa B SHEPITIO
M3TYUeHHA CBETOAHO/A.

Hayuenne npoTekaHis ToKa B LEIH, coAepskalieil KOHIeHcaTop.

Pacnpenenenie PazHOCTH MOTEHINAIOR (HATIpSTKEHTI) pit
MOCIIeI0BATe IEHOM COeIITHeHII KOHeHCATOPOB.

HccnenoBanne paspana KOHIEHCATOPA YEPes Pe3ncTop.

Tema 2. [locmoanHblil I1eKMPUYECKUIT MOK.

Cirna Toka. IlocTosHHEL TOK.

Yenoeust CyIIECTBOBAHMA MOCTOSHHOIO AMeKTpideckoro toxa. Mcerounnkn
toka. Hammpstxenne U n BJ(C &

3axon Oma JUId yaacTka LeT.

DNeKTpHYecKoe COTIPOTIRIIEHIIE. 3aBHCHIMOCTE COTIPOTHBIIEHILA
OHOPOJHOIO TIPOBOJHMKA OT €ro [UINHBEI M IUIOMIAAN TIOTEPEeHYHOro CedeHIs.
YaensHoe CONPOTHRIEHHE BEIECTRA,

[TocnepoBarensHoe, NapaienbHOe, CMEIIAHHOE COeIITHEHHE TTPOBOIHUKOB.
Pacuér pazpetBnéHHRIX anekTpiriecknx eneii [Ipasva Kupxroda.



Pabota snexrpieckoro Toka. 3akoH J[xoynsa—Jlenna,

MUHJ,H'DBTI: MEKTPIMECKOIC TOKA. Tervoeast MOIIMMHOCTE, BHOCIACMAA HAa
pesncrope.

3JIC m BHyTpeHHee COIIPOTIHRIEHIE HCTOYHIKA TOKa. 3akoH Oma aid
MOMHOH (3aMKHYTOI) SneKTpHdeckoil nerm. MomHocTs JICTOYHHKA —TOKA,
KopoTtkoe 3aMeIKaHIIe,

Konzencarop B Leri rocTosHHOIO TOKa.

Texnmeckne j’G'IpDﬁG‘I'BH I TEXHOIOIMYECKNE IIPOLICCCHL. aMIICpMCETD,
BOJIETMETP, PCOCTAT, CUETHIIK BHEI('I'pIFIECKGﬁ SHEPITIL

Jemoncmpanyuu.

H'SMEPEHIIE CIUIEL TOKA 11 HATTPAMEHT,

Hceneopanne 3aBHCHMOCTH CIUILI TOKA OT HANPUKEHMS U pe3HcTopa,
JIAMITEL HAKATHMBAHIA H CBETOANO/IA.

3aBHCHMOCTE COMNPOTIEICHIA IIUNINHIPITMCCKNX TPOBOIHHKOE OT JIJIHHEL
Imoniani rolepeTHOTrO CEMEHITA H MaTepiala.

HCCJIE}]DBEI—EIE JABHCIIMOCTII CHIIEI TOKA OT COIPOTHEICHIA TP TIOCCTOAHHOM
HATIPSDKEHITH,

IIpamoe nm3mepenne SJ[C. KopoTkoe 3aMBIKaHIE TaJbBaHIMECKOTO IeMeHTa
1 OLIEHKA BHYTPEHHETO CONPOTUBIEHIS.

Criocobn1 coenHenns HeTouHnkor Toka, 3J[C Garapeil

HCCJIEJIDBEI—IIIB Pa3HOCTH INOTCHIHMAIOE MCAETY IIOIMHEOCAMIT HCTOYHIIKA TOKA
OT CIUTEI TOKA B LIETIH.

Vuenuveckuii 3xcnepumenm, nadopamaopHsie padomsl, MPAKMUKYM.

HcenegoraHne cMeMAaHHOIO COEMHEHNS PE3NCTOPOB,

Hamepenne y1eIBHOTO CONPOTHRIIEHIS TPOBOAHNKOR.

HCG.!IEIEDBE.HIIE JABHCHMOCTII CHIEI TOKa OT HAIPAKCHIA A JaMIIE
HaKalIBaHIIA.

YBemmenIle Ipejena IM3MepeH A aMIiepMeTpa (BOIsTMETPa).

Hamepenne 3J[C 11 BHyTPEHHETO CONPOTHRIEHNA NCTOYHNKA TOKA,

Uccneporanne zasncnmoctit 3J[C ralkBaHNYECKOTO 3MeMEHTa OT BpPeMeHH
MpH KOPOTKOM 3aMBIKaHIIH,

HcenenoBanne pazHOCTH MOTEHIMANIOB MEKIY IMOMOCaMII HCTOYHMKA TOKA
OT CHIIEI TOKA B ITETIH.

HCCHEJIDBEI—EI& 3ABHCHMOCTH TOJe3HOi MOIMHOCTH JICTOYHIEA TOKA OT CIUTEL
TOKA.

Tema 3. Toxu & paznuunsix cpedax.

OnexkTpryeckas MPOBOANMOCTE  PaziNYHBEIX  BEIIECTB. DIEKTpPOHHAA
IMPOBOANMOCTE TBEp,I[H_X METAIUIOB. 3aBHCHMOCTE COIMPOTHEICHHA METANIOB OT
TemrepaTypel. CEREpXIIPOROIIMOCTE.



DnexkTpideckyil Tok B BakyyMe. CBoiIcTBa 2IEKTPOHHEIX MYYKOB.

[TonypoBoaHIKIL CobGcTBeHHas 51 IpHMecHas MPOBOJANMOCTE
nonynpoBoaHnkoB. CroiicTea p—n-nepexoja. [lomynpoBogHnKkoBse IPHOOPHL,

SHEK'I]JI-FIECKI-Iﬁ TOK B 3IEKTPOIHTaX. :')JIER'I]JGJIH'I'IIIIECKHH JAMCCOITHAIIIIA.
Onexrpomns. 3akoHel Papajiest U 3/1eKTPOoII3a,

OnexTprueckyii Tok B razaxX. CaMOCTOATENBHEI W HecaMOCTOATENLHBI
pazpsn. PasmiriHele THITHL caMOCTOATEIBHOTO pazpsaa. Mo, [Inaszma.

Texuimeckne }’E‘I‘pDﬁCTEH I1I TIPAKTHUCECKOS IIPHMCHCHIC. TIasopaspialHBIC
JaMIIBl, 3JIEKTPOHHO-JIyHeBass TpyOKa, MMOIYIIPOBOAHHKOBEIE IIPHOOPHL: THOL,
Tpam2ncTop, (GOTOAMOA, CBETOAMOM, TalbBaHNKa, paMHHPOBAHME  MeIIL
BEITUTABKA allTOMITHILA, 3JIEKTPOHHAAN MITKPOCKOTIITA.

Hemoncmpauuu.

3aBNCHMOCTE CONPOTHRIEHIA METAIUIOR OT TeMIIEPaTyPhI.

[IpoBOIMMOCTE BMEKTPOIIITOR.

3akoHH 3neKxTponirsa Qapajes.

Hcxporoil paspsaja 1 NPOBOAHMOCTE BO3AYXa.

CpaBHeHHe MPOBOANMOCTH METAJIJIOR 1 TIONYTIPOBOHUKOR.

OHOCTOPOHHSAS POBOANIMOCTE JANOJA.

Vuenuueckuit sxcnepumenm, nadopamopmste pabomust, NPAKMUKYM.

Habmoae Hie s1neKTponsa.

HBMEPEHI’IE 3apAdia OHOBAIICHTHOI'C MOHA.

HCEHEHDBHHHE: JABHCIIMOCTI COTIPOTHRIIEHITA TEPMOPEINCTOPA oT
TEMITEPATYPHI.

CHATHE BONBLT-aMIIEPHOIT XapaKTepCTHKH ANoJa.

DOuznyecKHil NPaKTHKYM.

Cr1oco0nt H3MEPCHIA QJI-BII'-IECK]'IK BEJIMYUHH C HCIIONBE30BAHIIEM aHAIIOI'OBEIX
1 NQPOBEIX H3AMEPHTENBHEIX ITPHOOPOE 1 KOMIIBIOTEPHBIX AATUMKOBHIX CHCTEM.
AOCOMOTHEIE 11 OTHOCHTEILHEIE TIOTPEMTHOCTI IBMEpEHHﬁ Ii:lHBH':{ECKID( BEIIITTITH.
OrnieHKa TpaHNIl MOTPENTHOCTE.

ITpoBefieHne  KOCBEHHEIX  N3MEPEHMIl, JCCHENOBAHMIT  3aBHCHMOCTET
rzimeckix BeNMUNH, TPOBEPKa TNPEUIOAKEHHBIX Iurores (Beibop m3 pabort,
OIMMCAHHBIX B  TEMATHYECKIX  pa3fenax  «YYeHMYecKHil JKCIepUMEHT,
nabopaToOpHEIe pabOTH, TPAKTIEYM» ).

ME?K]I[JE,HMETHBIE CBHIHN.

H3yuenne kypca ¢m3ukn yriayonéHHoro ypoBHa B 10 knacce
OCYIIECTRIACTCA ¢ YUETOM COMEPAKATENLHLIX MEKIIPEAMETHRIX CBA3El ¢ Kypcamn
MaTeMATHKIH, GHOIOTII, XHMIH, reorpadii 1 TEXHOIOTHIL

Mesxcnpeomemmnsie noHAMUA, CEAZAHHBIE C UZYUEHUEM MEM 0006 HAVYHO20
NOZHAHWA, HABIICHIIC, HE}"-II—I.BH? [l]EIKT, I'HIIOTE34, [lJ]'IB]HEEKﬁH BCIIHHIHA, 34aKOH.



TeOpHdA, HaOMOAEHNE, SKCIEPHMEHT, MOJENNPOBAHIE, MOJENb, H3IMEpPEHIE,
MOIPENTHOCTH H3MEPeHHIL, IMepHTeIbHEIE TPHOOpEL UndpoBas 1adopaTopist.

Mamemamura: pemenne cucremsl ypaBHennii Jlmmeiitnas dyHKIISL
napabona, runepoona, X rpadukn 1 cBoiicTea. TpuroHoMeTprdeckie (GyHKITHIL
CHHYC, KOCHHYC, TAHTEHC, KOTAHTEHC, OCHOBHOE TPHTOHOMETPIUECKOE TOXKECTRO.
BexTopsl 1 11X MPOEKIH HA OCH KOOPAMHAT, CI0KEHIE BEKTOPOR.

Buonecua: mexaHimeckoe JIBIDKeHNE B KHBoOil npipoe, anduysist, ocMoc,
TeIu1o00MeH JKHBEIX OPraHIBMOB, TEIUIOBOE 2aIPsA3HEHIE OKpyiKawomell cpefwl,
VTIUIN3AINA  OHOOPraHMYecKoro TOMIMHMBA A  BHPaOOTKH «TEIUIOBOI» N
3MEKTPO3HEPIHIL, MTOBEPXHOCTHOE HATSKEHIIE 1 KaIIUUIAPHEIE SBIEHI B IIPHPOLIE,
aNeKTpHYecKHe ARIEHNS B KIBOI IpHpoje.

Xumua: 1HNCKpeTHOE CTPOEHHE BEIIECTBA, CTPOEHHE ATOMOB H MOJEKYII,
MOJIb BeIIeCTBa, MOJApHAash Macca, TOJMYVYeHNe HAHOMATEPHAIOB, TeIUIOBLIE
CBOJiCTBA TBEPHABIX TeJ, JKHIKOCTEI I rajoB, JKIIKIE KPHCTAIILL, HIEKTPIMECKIe
CBOJICTBA METAILIOB, 3JIEKTPOJINTIMecKas AICCOLNALIA, MIbBAHIIKA, 3]IeKTPOHHASA
MHKDPOCKOTIIA

Ieocpagpua: B1axkHOCTE BO3AYXA, BETPHI, OAPOMETD, TEPMOMETP.

Texrnonocua: npeodpa3OBaHNe ABIAKEHHII C JCTIONB3OBAHNEM MeXaHI3MORB,
VHET CYXOro M JKHIKOTO TpEHHs B TeXHIHKe, CTATIHUECKHe KOHCTPYKII
(KpOHIITEIH, peméTdaTbie KOHCTPYKIMI), MCIONBL30BAHNE 3aKOHOB COXpaHEHMs
MEXAHHKII B TeXHHKE (IMPOCKOIL, BOAOMET M JPYINe), ABNIATe]Ib BHYTPEHHETO
CropaHisd, NapoBasd TypOHHA, OBITOBOI XONOAIUIEHIK, KOHAHINIOHEP, TeXHOJIOTHH
TOJIYUeHHA COBPEMEHHBEIX MATEpHAlIOB, B TOM 4UJclIe HAHOMATEPHANOB, I
HAHOTEXHOJIOIHI, AJIEKTPOCTaTIYEeCKas 3alliiTa, 3a3eMIESHHEe SIeKTPOorpHOOpOB,
ra30paspsiaHbIe JTaMITLL, TIOTYTIPOROIHIKOBEIE TIPHOOPHI, TAILBAHNKA.,

11 KJIACC

Pazaen 4. DiiekTpoauHamMuka.

Tema 4. Macnummoe none.

BranmozeiicTBHe MOCTOAHHBIX MATHHTOB M TIPOBOJAHHKOB C TOKOM.
Maranraoe mnone. BekTop MArHNTHOH MHAVKIIL, [IpHHIMIT cynepriosnum
MATHHTHBIX TI0J1ei1. JIMHII MarauTHOI MHITY KITHIL.

MarautHoe 1oje NpoOBOIHMKA ¢ TOKOM (IPAMOIO NMPOBOJHMKA, KATYIIKN M
Kpyroeoro Burka). OnelT Jpcrena.

Cra Amriepa, eé HanpagJieHe 1 MOIYIIb.

Crora JlopeHna, e€ HanpaBneHHe 11 MOy k. J[BIKeHIe 3apsoke HHOI 9acTIIEL
B OJIHOPOJIHOM MAarHHNTHOM rone. Padora ciuwl JlopeHa.

MarnutHoe nose B BemecTse. @eppoMarHe THKH, Iapa- 1 [HaMarHe THKIL



TexHmueckne }’C’I‘pﬂﬁﬂ'ﬂﬂ H TEXHOINOTHMHECKHE TIPOLECCHL: TIPHMEHEHIE

MOCTOSHHEIX MAT'HITOR, 3IIEKTPOMATHHTOB, TECTeP-MYJILTHMETD,
MEKTPOABHTATENE AKOGH, YCKOPHTEH 3/1eMEHTAPHEIX HaCTHIL,
Jemoncempanuu.

KaptmHa  amHmil - MHAVKIDT  MArHATHOTO  TIONA  TIOJMOCOBOTO M
MOAKOBOOOPAIHOTO NOCTOAHHBIX MATHHTOR.

KapTnHa anHmil MarsnTHO i HHIYKINH M0 JUTHHHOTO TPSAMOTO IPOBOAHIKA
H 3aMEHYTOT'O KOJIBLEBOTO MPOBOIAHNEAD, KATVIIKHN € TOKOM.

B?.EIHMD,IIEﬁCT BIEC IBYVX INPOBCIHHEKOE C TOKOM.

Cra Ammepa.

JleiicTeye civiel JIopeHIAa Ha ITOHBI 3IEKTPOINTA.

HaGmoe Hye ABIDKEHNS TIyYKa JIEKTPOHOB B MATHHTHOM TI0JIE.

[TprHium aeiicTBIA HEKTPOI3ME PHTEIBHOTO npudopa
MﬂI‘HI-II'DBJIEKI])I‘I‘IEGKDﬁ CIHCTCMEI.

Vuenuveckuit sxcnepumenm, raéopamaoptsie padomul, HPAKMUKYM.

HCCJIE}]DBEI—EIE MArHiITHOTO TTIOJNA TIOCTOAHHEIX MATHIITOR.

HccneaoraHne CBOCTE peppOMarHeTHKOB.

Hccnegopanne AeficTRIA NOCTOSHHOTO MarHHTa Ha paMKy ¢ TOKOM,

Hamepenne ciesl Amriepa.

HaydeHne 3aBHCHMOCTH CHIIBL AMITEPA OT CHJILI TOKA.

DITFIEI[EJIBH]-IE MATHHTHOIT HHIY KL Ha OCHOEC IT2MCPCHITA CIUIREL Alumepa.

Tema 5. FnekmpomacHumMHAA UHOVKIUA.

SlBneHne 3NeKTPOMATHNTHOH mHAyKINM. I[loTok BexTopa MarHHTHOII
mHAYKIom. OJ[C mHaykimm, 3aKoH 2NeKTPOMArHNTHON MHAvKmmn Papames.
Buxperoe anexktpiueckoe none. Toxn Oyxo.

OJIC MHIVKIIND B IPOBOJHMKE, ABIDKVIIEMCH B OJHOPOJAHOM MATHHTHOM
ITOJIE.

IIparmno Jlenma.

WupyxkmneHOcTe. KaTymka MHIYKTHBHOCTH B IETI TIOCTOAHHOTO TOKA.
Arnenne camorHAy kI, 3J[C caMOMHITY KITHIH,

DHEPrisl MArHHTHOT'O TIOJS KATYIIKH C TOKOM.

DNEKTPOMArHHUTHOE T10J1E.

Texumeckne }IC'I]JDﬁCTBE I TEXHOIOTHYECKHE IIPpONIECChI: IMHOYKINIOHHAA
MeYEL, COIEHOIA, 3allliTa OT 3JNEKTPIZAINI TEI TIPH ABILKEHHIT B MATHITHOM TIOJIE
3emumn.

Hemoncmpayuu.

Habmonenne SRIeHNs 21eKTPOMATHHTHON HHITY KITIH.

HCCJIE.[EDBHHIIE 3aBHCIIMOCTII QHC HHAVEITNIT OT CEOPOCTH HN3MCHCHIIA
MAI'HITHOTI'O TTOTOKA.



ITpagino Jlenna.

[lagenie MarunTa B amoOMIHIEBOI (Me1HOIT) TpyDe.

SlpieHne caMOMHIYKITHIL

Hccneporanne zapncnMoctn 3J[C caMOMHAVKII OT CKOPOCTH M3ZMeHEHHA
CHJIBI TOKA B LIETIH.

Vuenuueckuit sxenepumenm, nabopamoprsie padomst, HPAKMUKyM.

Hecnenopanne spiieHns 31e KTpOMAarHITHON HHIY KITHIL

OrmpeneneHie MHAYKINI BUXPEBOT0 MATHITHOTO TIOMNS.

Hccnenoraniie SBIeHISA CAMONHITY KITIIL

(CGopka MojIe I 3MeKTPOMATHHTHOTO TeHepaTopa.

Pazaen 5. KosiedaHHs 1 BOJIHBL

Tema 1. Mexauuueckue Konebanua.

Konebarensnas cnictema, CBoOOIHEIE KONeOaHA.

['apmonimeckie koneGanmsa. KnHematireckoe M JIHHAMINECKOE OITHMCAHIIE.
DHepreTIMecKkoe OIMcaHIe (3aK0H COXpaHeHNd MeXaHITuecKoll s3Heprin). Beieon
AMHAMIYECKOTO OIICAaHNA FAPMOHITIEeCKIX KoneOaHHil 13 MIX 3HepreTHYecKoro 1
KITHEMATIYECKOTO OTIICAHS,

Ammmryaa u asa xonebarnii. CBA3b aMITINTYAB KoneGaHMiT HCXOMHOIM
BEJIMYMHHLL C aMIUIHTY AaMi koneGa il eé CKOpoCTH 1 YCKOPEHMs.

Ilepnog m uacrora konebanmil. llepmog Manbrx CBOSOAHBIX KoseGaHMil
mareMarieckoro wmaATHHka. [lepnog cBoboaHBIX KonebaHII MPYKHHHOIO
MaATHITKA.

[TonarHe 0 3aTyXalonux xonebannax. BuHykaeHHEe Konebannsa. PelonaHc,
Pesonanchass xpyBasg. BrumstHne 3aTyxaHms Ha B PelOHAHCHOI  KpHBOIL
ABRTOKOIE0aHIS.

Texuirieckne yerpoiicTBa M TEXHOIOTMECKIE MPOIECCH: METPOHOM, YACHL,
KaueJl, My2sEKalbHEIE HHCTPYMEHTEL, ceifcMorpad.

Hemonempanyuu.

3armch KonedaTenbHOTO JIRIKEeHIS

HaOmofe e He3aBHCHMOCTH TIepHOAa MATLIX KolebaHNMil Ipy3a Ha HUTH OT
AMITTHTYIBL.

Hecenepopanne satyxaonx koneGanmnil 1 3aBHCHMOCTH TIepHOAA CRBOOOIHEIX
KoneOaHMI OT CONPOTHRICHHA.

HccnenoBanne xonmedaHmil Ipy3a HA MACCHBHOM TIPYKHHE C LENBIO
opMmpoBaHNsa NpeacTARIEHNIT 00 11eanbHOM MOIETH NPYKITHHOTO MasTHIKA.

3aKoH coxXpaHeHHs SHEPIIH IPH KoJebaHmsaX rpy3a Ha NpYKHHE.

Hecenenoranne BHHY AIEHHBIX KoleOaHMil

Habmopgenne pezoHanca.

Vuenuveckuit sxcnepumenm, rabopamaoprsie paéomst, NPAKMUKYM.



Hamepenne mnepuoga cBOOOAHEIX KoNebaHNMIT HUTAHOIO M TIPYKHHHOTO
MaATHIKOB.

Hayuenite 3aK0HOB JIBIDKEHIA TeNa B Xoje koiaeGaHmil Ha YIIpyroM TojIBece.

HayueHne BIAKEHIA HITAHOTO MASTHIIKA.

ITpeobpasoranie SHEPTIH B NPYKHHHOM MasATHHKE.

Hccenemoanne yORBAHIA aMIUIHTYB 3aTYXAIOIIIX KOJIeOaHHiL

Heenepopanne BEIHY KIEHHBIX KollebaHmiL

Tema 2. DnekmpomacHumHsle KoaebaHu A,

KonebareneHull KoHTYp. CROOOAHBEIE 3MEKTPOMATHNUTHBEIE KoinebaHHA B
HaeaTbHOM KoseOatensHoM koHType. @opmyna Tomcona. Cesi3p aMImInTyAnl
3apsIa KOHAeHcaTopa ¢ aMIUIHTY/I0M CIUIEL TOKa B KoJleGaTeIbHOM KOHTYPE.

3aKOH COXpaHeHIs SHEPIHH B HJIeaIbHOM KolebaTenbHOM KOHTYpe.

aryxatonmne 2JIeKTpOMAr HITHBIE KOJIeOaHIsL. Brinyknennsie
37EKTPOMATHHTHEIE KOTIeOaHIsL

IlepemenHelil Tok. MommHOCTE TepeMeHHOIO ToKa. AMIUINTYIHOE H
AeficTBYVIONIee 3HAYEHIE CIUIEl TOKa W HATPSDKEHHA TIPH PaslmdHOH (opMe
3ABICHMOCTH TNepeMeHHOTO TOKA OT BpeMEHIL.

CrHycongansHEIT MepeMeHHBlT Tok. Pe3ncTtop, koHAeHcaTop I KaTyIIKa
HHIYKTUBHOCTH B LIETH CHHYCOMIAIBHOTO IEpeMeHHOro Toka, PejoHaHc TOKOB.
Pezonanc HanpstkeHmii,

Wpeanenriit tpancopmatop. IlpomsBoacTBo. mepemaua m mnoTpebieHie
3NeKTPHYecKoil 3HepIIL,

DKOJIOTHYecKHe PHCKH TpH  IPOM3BOACTBE 3NeKTposHeprimt. KynwsTypa
HCTIONB30BAHIIS STMEKTPOIHEPT M B MOBCEAHEBHOM HKI3HIL

Texmiyeckne yctpoiicTBa M TEXHONIOTTMECKHE ITPOLIECCH AMEKTPHYECKIT
3BOHOK, TeHepaTop MEPeMEHHOI0 TOKA, JIHHIH 3MeKTpoIiepe/iat.

Hemorempanyuu.

CroOofHEIE 3I€KTPOMATHHTHEIE KOlleOaHIA.

3aBHCHMOCTE YacTOTH! CBODOAHEIX KOnedaHil OT MHAYKTHBHOCTH H €MKOCTH
KOHTYpa.

OcIuiorpaMMel IEKTPOMArHHTHEIX KoneOanmil,

['eHepaTop He3aTyXaIOIIIX 2NMEKTPOMAT HITHBIX KoeGaHmil.

Mojens 371eKTPOMAarHHTHOTO I'eHepaTopa.

BrIHy A€ HHEIE CHHYCOMIANBLHEIE KOTedaHNA.

Pesnctop, Karymka MHAYKTHBHOCTH M KOHAEHCATOP B LI IlepeMeHHOTo
TOKA.

Pesonanc mnpn 1ocneqoBaTeNbHOM  COSAMHEHIN  pe3NcTopa, KaTyIInKH
HHIYKTHBHOCTH 11 KOHJEHCcAaTopa.

YerpolictBo M NpHHII AeiicTBHs TpaHcdopMarTopa.



Mopens THHHN 2IeKTporepe a9 i,

Vuenuyeckuit sxcnepumenm, rabopamoptsie padomst, NPAKMUKYM.

Hayuenne tpancdopmartopa.

HCCJIE,HDBEI—HIE TEPEMEHHOID TOKA Yepe3 IoCICIOBATEIBEHO COeINHEHHRIE
KOHJIEHCATOP, KATYIIKY H Pe3cTop.

HaGmoeHie 271e KTpOMATHITHOTO Pe30oHaHca,

Hecenenopanne paboThl HCTOYHHKOB CBETA B LEIH MEPEMEHHOIO TOKA,

Tema 3. Mexanuueckue u 21eKmpoMacHUMHbIE BOJIHBL.

MexaHmeckne BOJIHEI, YCIIOBHA X PacIllpOCTPaHCHIA HOHEPET{I-H:.IE H
IMpOoagOAEHEIC BOIIHEL. HEFI-IUJ].. CROPOCTE PAacCIIpOCTPaHCHNA M [I1II1MHA BOJIHEL
CpoiicTBa MeXaHIMUECKIIX BONH: OTpajkeHHe, TpeloMiIeHHe, HHTepdepeHIms M
andpakim.

3yk. CkopocTs 3ByKa. [ poMkocTs 3ByKa. Bricota Tona. TeMOp 2ByKa.

[TIyMoBOe 3arpsi3HEHNE OKPY KO Cpe/lhl.

SHEKT]JOMEI'I-HITHLIE BOJHEL. Y CIIOBISA HEIIYYEHIA 3IMEKTPOMATHIITHEY BOTH.
Branmmas OPHEHTAINA BEKTOPOB B BHEKTIJGMBI'HHTHGﬁ BOIIHE.

CpoficTBa  3NeKTPOMArHNTHBIX  BOJH.  OTpakeHHe,  IPEJIOMIEHIE,
MONApH3aINIA, HHTepdepeHIs 1 A pakims.

[MIxana snexTpoMarHiTHEIX BOIH. [IpHMeHeHNe 2/IeKTPOMATHHTHEIX BOJIH B
TeXHIIKE H OHITY.

Hp]’ﬂ-ll‘l]l'l'l]:l PadHCOCBAZN I TCICEILICHITA. PEL[[I'IGJIDKELIHH.

DNEKTPOMATHITHOE 3aTpsA3HeHIe OKPYKaloIleil cpesikL.

TexHrmeckne ycTpoiicTBa N NpakTIMeckoe IPIMEHeHIe: My3hKaTLHEE
HMHCTPYMEHTEL, pajiap, pajHonpHEMHHK, TEIEBN30p, aHTeHHa, Tenedon, CBY-neus,
YIBLTPa3BYKOBas JINATHOCTHKA B TEXHIIKE 1 MEJ[HIIIHE.

HHemornempayuu.

(O6pazoBaHie 1 paclpocTpaHeHNE MONEPETHEIX 1 MPOIOILHEIX BOITH.

KDJIEﬁJIIGIlIEEGH TEIMD KaK HCTOUYHHMK 3BYKA.

3aBHCHMOCTE JUTIHE! BOIHEI OT YaCTOTEl KONeOaHmil.,

HaGmoe Hie oTpaeHns 1 IpesIoMIe I MeXaHMIecKIIX BOJIH.

HaGmonenne nurepdepent i Andpakiiim MeXaHmIecKx BOIH.

AKyCTIYECKHIT pe3oHaHe.

(CroiicTBa yIBTpazByKa I ero NpHMeHeHIIe.

HaGmojieHne B3I TPOMKOCTH 3BYKAa M BRICOTEI TOHA C aMIUINTY/0il ¥
JACTOTOI KoeOaHIiL

HceneroBanne  CBOJICTB  2JIEKTPOMATHHTHBIX — BOJIH:  OTpakeHIE,
MpenoMIeHIE, NMONApH3aIis, A pakius, MHTepdepe I,

O6napyxeHne nHHGPaKpacHOTo 1 yILTPahHOIeTOBOTO H3TYUeHHIL

Vuenuveckuit sxcnepumenm, rabopamaopHsie paéomst, NPAKMUKYM.



Hzydenne nmapamMeTpoB 3BYKOBOIl BOITHEL

Hayuenne pacrpocTpaHeHNs 23BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTRE.

Tema 4. Onmuka.

[IpsimonHeiiHoe paclpocTpaHeHlie cBeTa B OJHOPOAHOM cpege. JIya ceera.
ToueqHslil HCTOUHNK CBETA.

Otpaxenne cBeTa. 3aKoHEI oTpaxkeHna cBera. [locTpoeHne m3obpaxennii B
rockoM sepkaie. Cdeprmeckie 3epkana.

lIpenomienie cBeTa. 3aKOHBI IIPEIOMICHI cBeTa, ADCOMIOTHEII NMOKazaTelb
npenomieHsA. (OTHOCHTENbHEIT NoKazaTens npenoMieHs 1locTosHCTBO 1acTOTH
CBeTa I COOTHOIIEHHE [UIMH BOJIH IpPH IIepexoje MOHOXPOMATIMECKOIo CBeTa
qepea IpaHMLly pasjiena ABYX ONTHYECKIIX cpejl.

Xon nyueil B npmsme. Jnenepens cBera. CHOKHBEI cocTap Genoro ceera.
IBer.

[lonnoe BuyTpeHHee otpaxkenne. [IpefessHEIl VIOl MOMHOTO BHYTPEHHET O
OTpaskeHIIsL.

CoGuparonmie M paccenBaronie JHH3LL [oHKasa JHH2a. DoKycHoe
paccTosHMEe M ONTHYeckas CIIa TOHKOM JMH3EL. 3aBMCHMOCTBL (POKYCHOTO
paccTosHIA TOHKOI cdepraeckoil TIMH3E OT €€ reoMeTpHl H OTHOCHTEILHOTO
MOKAa3aTesl IPeIoMIE HILsL

@opmyIa TOHKOI JIHAEL. YBemdenne, JapaeMoe JTHH30i1

Xop myua, mMpomieAmiero IIHH3Y [0 MPON3BOINBHHIM YITIOM K €€ IIaBHOII
orriMeckoil ocn. IlocTpoeHme m300pakeHMil TOUKM 1 OTpe3ka IIpAMOIl B
coOMpAIONIIX H pacceNBAIOIIIX JTMH3aX I IIX CHCTeMax.

Ornrrigeckne npuoopsl. Paspemaromas crnoco0HOCTh, [71a3 Kak onTiyeckas
CHCTEMA.

IIpeesns MpHUMEHHMOCTH IeOMETPIMECKOIT OITTHKIL

Bonnosas onrnka. Hurepdepentmnsa cBera. KorepeHTHEIE HMCTOMHHKIL
VenoBnst HaOMIONEHIsT MAKCHMyMOB I MHHHMYMOBR B MHTepdepeHIoHHoid
KapTHHE OT JBYX KOTEPEHTHEIX JCTOYHHKOB. [IpnMepnl KiIaccHdecKix
HHTep(epeHINOHHLIX CXEM.

JIndpaxims  ceera. Jindpakumonnas pemérka. YcinoBue HaOMoOIeHHs
[JIABHEIX ~ MAKCHMyMOB IIpH  TIAJ€HHI  MOHOXpOMATHYECKOIO CBeTa Ha
A paKINOHHYIO PEINETKY.

[TonApmaina cBeTa.

Texnmgeckne ycTpoiicTBa M TeXHONOTMYECKHEe [IPOLeCCHl: OYKIM, JIYIa,
MepHCKOIL, (poroanmapar, MHKPOCKOIL TMPOEKIMOHHEIT Armapar, IpocBeTIeHIe
OITTHKI, BOJIOKOHHAS OITTHKA, JHPaKIINOHHAS PEIIETKA,

Hemonempayuu.

3aKOHBI OTpaKeHIIs CBeTa.



Hecenegoranne npenoMIeHIs CRETA.

HaﬁIH-D,E,BHI-IB IOJIHOTO BHYTPCHHCIO OTPAACHHA. MU,I[EJII:- CECTOROIA.

Hcenepopanie xoma CBETOBBIX IIVYKOB Hepe?  IUIOCKONAPAILIENIBHYIO
TUTACTHHY 1 IIPH3MY.

Hccnegopanne cBOJCTE M300pake il B INH3AX.

Mojien MIIKpOCKOTIA, TEIeCKOIa,

Habmonenne nurepdepeHin creTa.

HaGmropeHne 1BeTOR TOHKIX TUIEHOK.

Ha6monenne qndpaxim ceeta.

Hayuenne andpaknoHHO peméTKm

HabGmoneHite AipakIoHHOTo CHEKTpa.

HaGmoge Hme aucriepcni cBeTa.

HaGmonenne nonsapmsaigi cBeTa.

HIJIIMGHEHI-IE IMOIAPOIIOE A M3VYCHITA MCXAHIIE CKITY HaHpH}I{GHIIﬁ.

Vuenuveckuit sxcnepumenm, raéopamaoptsie padomul, HPAKMUKYM.

HEMEPEHHE TIOKA3aTENA TIPETIOMICHITA CTEKMIA.

Hceneopanne 3aBHCHMOCTH (POKYCHOTO pAcCTOAHNA OT BellecTBa (Ha
TIpHMeEpE JKIIAKIX JIIH3).

Hamepenne GpoKyCcHOTO paccTOSHISA pacceMBAIOIIX JIHH3,

[Tonyuenne mobpaxkeHis B CHCTEME M3 IUIOCKOTO 3epKasa H JIIH3EL

HDJI}“IEHIIB IBDE}FE}KEHIIH B CHCTCMC IT3 ABYX JIIH3.

KDHC‘I‘F}HI}]GEHHII& TeJIEeCKOIIMIeCKII CHCTEM.

HabmopeHne andpakinnt, HHTepdepeHUMI 1 MOISApH3aIlii CReTa.

Hayuenne nonapisaliin cBeTa, OTPa)EeHHOIo OT MOBEPXHOCTH JAHINEKTPHEKA,

Hayuenne nurepdepe NI Ta3€ PHOTO M3TYUYEHIA Ha [IBYX IIETSX.

HaGmopgenne aicnepcuin

HaﬁJI.I-DLEGHHB I1 HICCIIeJ0BaHIIe ,[[IId)pEKIHIDHHDl’U CIICKTpPA.

Hamepenie ATMHE CEETOROI BOHEL

[Tomyuenne criekTpa MIYHeHIA CBETOANOAA TPH MOMON JN(paKINOHHON
PEemETKIL.

Paszjaen 6. OcHoBBI crieliHAILHON TEOPHH OTHOCH TEILHOCTH.

'pamnisr - npuMeHnMocTit  Kiraccudeckoil  mexammkn.,  [loctynarth
CTIEI_IIIEHLHGﬁ TEOPHNH OTHOCHTCIIEHOCTIL

ITpocTpancTBeHHO-BpeMeHHOIT  nHTepBan.  IIpeoOpasoeanma  Jlopenna.
Yenorne IMPHIMHHOCTH, OTHOCHTETEHOCTE OJHOBPEMEHHOCTIL, BHME:R_TIBHIIE:
BpEMEHH I COKpallleHNe JITIHEL

DHEPris 11 NMITYJIBC PEIATHBHCTCKOI YacTHITHL

CBsI3p MACCH! C 3HEPIHEil 1 HMITYILCOM PEISTHBICTCKOIT YacTHITLL. DHepIis
TTIOKOAH.



Texmmgeckne ycTpoilcTBa M TEXHONOTHYECKHE TPOILECCE! CITY THHKOBBIE
MPHEMHHKI, YCKOPHTENN 2apsKeHHBIX MacTIIL

YaeHmuecKiii aKCrepHMeHT, 1ad0paTopHEle padoThl, MPAKTHKYM.

OnpegeneHne WNMIyIbca W SHEPIHN  PeIATHBHCTCKIX 4acTHIl (IO
oTorpaduaM TpeKOB 3apAKeHHBIX YacTHII B MATHITHOM JIOJE).

Pasznen 7. Kpaurosas gpusnka.

Tema 1. KopnyckyaapHo-680nHO60M Oyanusm.

PaepHoBecHOe TeIUIOBOE H3MyHdeHHe (J3IyueHne adCcONTHO UEPHOIO Tela).
3axoH cMenteHis BiHa. [ nnoresa I1naHka o kBaHTax.

@OTOHEL DHeprus 1 NMITYIkC JOTOHA.

Dotoaddext. Onuitel A, I'. CroneroBa. 3akoHH oToaddexra. YpaBHeHNne
Oiinmreiina and potosdipexta. «Kpachas rpanmia» dotoaddexra.

Hapnenme cBeta (B 9acTHOCTH, JaBleHne cBeTa Ha abcolBOTHO
MOTIOMAIONYVIO M adCOMOTHO OTPaKaIONIyio MoepepxHocTsh). Onwiter 1. H.
JleBenera.

Bonnoesie croiicTRa 9acThll. Bonue! ae bpoitna. J{nnna BonHe ge bpoilna n
pasMepel 0ONacTH JIOKaIM3aIM  JABIDKYHIeiica gacTiiel,  KopnyckynsapHo-
BOJTHOBOI tyaniam. JIndpaxipis 3MeKTPOHOR Ha KpHCTaax.

Crermdnka mmaMepennii B8 Mukpomupe. COOTHOIEHIST Heolpe/iené HHoCTeil
I'eiinenGepra.

Texmmmeckne ycTpoiicTBa M TEXHOJIOTHMYMECKIE TMPOIECCE! CIEKTPOMETP,
goTosnement, dQoTomaTUMK, TYHHENBHEIH MHKPOCKOIN, CONHeYHas Oarapes,
CBETO/HO/.

Hemoncmpanuu.

DotoaddexT Ha YCTAHORKE C IITHKOBOIT IUIACTHHOIT,

Hccneporanne 2akoHOB BHemHero oToagidexTta.

HcenegoBanne  3aBHCHMOCTH  CONPOTHBIEHHS  TOJYIPOBOAHHKOB — OT
OCBEIIEHHOCTIL

CreToanoz.

Conneunas darapes,

Vuenuueckuit sxenepumenm, nabopamaoprsie padomst, nPaKmuKym.

Hecenenopanne goropezncropa.

H2mepenne noctosHuoil [[1anka Ha ocHOBe nccnenoranis gotoaddexTa.

HccenegoraHne 3aBHCHMOCTH CIUIBI TOKA Hepes CBeTOHO] OT HATIPAAEHIA

Tema 2. Dusuka amoma.

OIBITE 110 MCCNEIOBAHMIO cTpoeHns aroma. IlnaHerapHas Mojens atoma
Pesepdopna.

[octynatm Bopa. Manyuenne n normnomenne GoToOHOB HpH Iepexojie aroMa
C OIHOTO YPOBHS 3HEPITH Ha JpPYyTroil



Buaer enektpoB. CriekTp ypOBHEIl 3HEpI N aTOMa BOJOPOAA.

CrioHTaHHOE 11 BRIHYKJIeHHOE HaryaeHne ceeta. Jlazep.

Texmimeckne ycrpoiicTBa H TEXHONOTHYECKHE MPOLECCH: CHEKTPaIbHEII
AHATI (CTIEKTPOCKO), JIa3ep, KBAHTOBHIIT KOMITEIOTEP.

Lemoncempayuu.

Mopens onsita Pesepdopaa.

Habmonenne MHMHeIMAaTHIX CIEKTPOR.

YeTpolicTBO 1 AeiicTRHE CHETIMKA MOHM3MPYIOMIIX TacTHIL

OnpeneneHne QIIHEL BOIHE 1a3€pPHOTO ITATYIe IS

Vuenuueckuii 3xcnepumenm, naéopamopHsie paGomet, HPAKMUKyM.

HaGmofie Hie M1HeMMaToro crekTpa.

Hceneoanne criekTpa pazpeikeHHOI0 aTOMapHOIO BOAOPOAa I H3MepeHe
noctosHHO Prjtbepra.

Tema 3. Pusuxka amomHoz0 A0paA U INeMEHMAPHLIX YA CMUY,.

Hyxnonnasa momens sgpa leiendepra—Meanenko. 3apsan sgpa. Maccoroe
qcio Aapa. U3oTomns.

PagnoakTHeHOCTE. Anb(a-pacnag. DNeKTpPOHHBIT M IO3UTPOHHLIT Oera-
pacraz. ['aMMa-13ayaeHne.

JakoH paloaKTHMBHOrO pacnaga. PaanoakTHBHBIE H30TOILL B IIPHPOIE.
CpoficTBa MOHM3MPYIOMEro MaayueHns. BimsiHine paanoakTHBHOCTH Ha KIBBIE
oprasimaMel. EctecTBenHRli hoH mamyuenns. J{oznMeTpis

DHeprys CBA3M HYKIOHOB B Afpe. SxepHuie cibl. JledekT Macch aapa.

SnepHele peaxiunl JleneHne 1 cHHTE: Anep. AnepHele peakTopksl. IIpobneMer
YHPABIAEMOTO TEPMOAJEPHOrO CHHTE3a. OKOJIOIHYECKHE ACTEeKThl Pa3BHTIA
ANEPHOIT SHEPreTHKIL

MeTo/1Bl perucTpaliii 1 HCCIe0BaHIIs 3Ie MEHTAPHEIX YACTHIL,

OyHaaMeHTaNbHEIE BlanMoaeiicTBist. bBapHoHbl, ME30HEL M JIEHTOHHL
[Ipeactarnenne o CtaHgapTHOI Mofenil KBapKk-ritooHHAA MOJENb apPOHOR.

@manka 3a npegenamu CtaHgapTHoll Mogemin. TéMmHas MaTepns 11 TéMHas
IHEPIIL.

Ennnctio dimieckoil KapTHHEL MIIpa.

Texnmyeckne yerpoiicTBa 1 TEXHOTOTTMECKHE TPOLIECCHL: JO3UMETP, Kamepa
Bunncona, syiepHEI  peakTop, TepMOS/IEPHEII peakTop, aToMHasg Oombda,
MATHITHO-pe30HAHCHASA ToMOTpa(ms.

Vyenuueckuit s3xcnepumenm, nabopamopmsie pabomolt, NPAKMUK)M.

Heceneporanne tpekor gacTuil (110 rotroreM doTorpadmsam).

Heenenoranne pajilioak THBHOTO (pOHA ¢ MCTIONB30BAHNEM JIOZHMETPA.

Hayuenne nornomeHms Geta-uacTHil alOMITHIIEM.

Pazgen 8. DiieMeHTHI ACTPOHOMHH H ACTPOPHIHKH.



DTarsl pa3BUTHA acTpoHOMIIL [IpnKIagHoe 1 MHPOBO33pe HUECKOE ZHAYEHIIE
acTpoHoMun. [IpuMeHNMOCTs 3aKOHOB (M3MKN JUd  OOBSCHEHHS IPHPOILL
KOCMITUECKIIX OOBEKTOR.

MeToas acTpoHOMITMECKHX IicclefoBaHMil. CoBpeMeHHEIE OITHYIECKIe
TeJIECKOIBl, paiHOTeNecKOIbl, BHeaTMoC(epHas acTpOHOMHS.

Bun 3pésguoro Heba. Co3pesins, ApKHe 3BE3/IbI, TUIAHETHL, WX BHINMOE
JBIDKE HIIE.

ConneuHas clcTeMa.

Connue. ConHeuHas akTHBHOCTE. MeTounnk sHeprin ComHIa 11 3BE3]1.

3B€34EL, HX OCHOBHEIE XapaKTepHCTHKH. J{arpaMma «cnexTpaibHEIIl Kiacc —
CBETHMOCTE». 3BE3[Ll TNIaBHOIl TIOCIeZOBATENLHOCTH. 3aBHCHMOCTE «Macca —
CBETHMOCTEY» JUIS 3BE3J] ITIABHOI TOC/IEI0RATENLHOCTH. BHYTpeHHee cTpoeHne
3p€31. CoBpeMeHHBIe MpeACTaBIeHIA O MPOHCXOKAEHNN 1 sposmorn ColHia o
3BE3]. DTankl JKI3HI 3BE3.

Muneunriil IIlyte — mama ['amaktnxa. [lomoxkenne n geinkeHne ComnHila B
I'anmaktnke. Tumel ranakTik. PagmoranakTHki H KBazapel. Y€pHEIE OBIPH B AApax
TalTaKTIIK.

Beenennas. Pacnmpenne Beenennoil. 3akon Xa00ma. Pas0eranne ranakTk,
Teopns Bonsnioro B3puiBa. PennkroBoe manyuyeHue.

Macmrabnas crpykrypa Beenennoil. Mertaranaxrika.

Hepemiénnsie mpodieMel aCTPOHOMITIL

Vyenuveckue nabnwoenua.

HaGmoneHnsa 3eé€3fHOT0 Heba HEBOOPYAKEHHBIM IT1a30M € HCMOIB30BAHHEM
KOMITBIOTEPHBIX TIPIIOKEHNI JUI OTIpeeNe HHs TIONOKEHNA HeOeCHBIX 00LEeKTOB
Ha KOHKPETHYIO JAaTy: OCHOBHBIE cO3Be3/(ls CeBepHOIo Monymapus n ApkKie
3BE3/IRL

HaGmogennss B Tteneckon JIyHel, I1uiaHer, TyMaHHOCTell M 3BE3JHBIX
CKOTUIE HITIL

DOuinvecKHil NPAKTHKYM.

Criocobs mamepeHns (ImidecKixX BelIYIH ¢ HCTIONE30BAHIEM aHAIOTOBEIX
1 1PPOBBIX HIMEPHTENBHBIX IPHOOPOB 1 KOMITBIOTEPHBIX JaTYHKOBLIX CHCTEM,
ABCOMOTHLIE H OTHOCHTEIBHEE TIOTPENTHOCTI I3Mepe I hH3ecKX BeImMuH.
O1eHKa IPaHII] MOTPENIHOCTeIL.

IIpoBesieHNle  KOCEBEHHEIX  JI3MEpEHINI,  MCCIeJOBaHMII  2aBICHMOCTEl
m3IMecKkiX BemIUMH, NpoBepka TPeUIOKEeHHBIX THNoTes (BHOOp M3 pador,
ONMMCAHHEIX B TeMaTHYecKNX  pazienax  «Y4eHHdYecKHil  JKCIlepHMEHT,
nabopaTopHbie paboThl, MPAKTHKYM» ),

Ododawomiee NoBTOpeHMe.



OBobmenne 1 cHcTeMaTH3aIN COIEpKaHNA paslenioB Kypea «MexaHnkay,
«MonexynsipHas (pH2HKa 11 TEPMOANHAMIKaY, «DneKTpoanHaMukay, «KoneGaHis
H BOJHBE, «OCHOBHEL CIEINANBHOI TeopHHM OTHOCHTelIbHOCTI, «KBaHTORas
dmznka», « SneMeHTEl ACTPOHOMMII IT ACTPOQII3IKID |

Pons (m3HMKH M acTpOHOMIIH B 3KOHOMMYECKOI, TeXHOIOIHMYecKoil,
COIMATBHOI 1 3THYecKoil cdepax AeATeNbHOCTH YelOReKa, POk H MECTO (PI3IKH
1 ACTPOHOMIIH B COBPEMEHHOI Hay4HOI KapTHHE MIpa, 3HAYeHHe OIHcaTeNbHOIL,
CHCTEMATINPYIOMmeil, OOBACHHTENBEHOII M IPOrHOCTIMECKOiT  yHKINN
hrzireckoil Teopm, pons dh3mdeckoil Teop B GOpMIPOBAHNI TTPEICTABICHITT
0 (i3meckoil KapTiHe Mupa, MecTo (PI3IMEcKOll KapTHHE MIpa B 00mIeM Py
COBPEMEHHEIX eCTeCTBEHHO-HAYUHAIX TIPe/ICTABJIEHHIT O IPHpoJe.

MexnpeaMeTHEIE CBA3H.

Hzyuenne kypca dmnkn  yrayonénHoro vpoeHa B 11 knacce
OCYHIECTBISETCS ¢ YUETOM COIEPAKATENILHEIX MEKIIPEIMETHLIX CBA3eil ¢ Kypcamn
MATEeMATHKI, GHOIOTTI, XML, reorpadii 1 TeXHOIOTHIL

Mestcnpeomemrsie noOHAMUA, CEAZAHHbIE ¢ U3VHEHUEM MeMOo008 HAYIHOZ0
no3HaHuA: sBIEHHe, HaydHBI1 (akT, rumoTesa, (u3deckas BelNUNHA, 3aKOH,
TEOpHsA, HAOMOJAEHNe, SKCIEPHMEHT, MOAENNPOBAHIE, MOJENb, 3MEPEHIIE,
MOTPENTHOCTH HAMEPEHHIL, IMepHTeIbHbIE PHOOPLL, UndpoBas 1adopaTopis.

Mamemamuka: peumenne cucreMmsl ypaHennii. TprroHoMerpideckne
dyHKIIIN: CHHYC, KOCHHYC, TAHTeHC, KOTAHTEeHC, OCHOBHOE TPHTOHOMETPHYECKOEe
TOXJeCTBO. BeKTOpH M HMX MNMpOeKIUI Ha OCH KOOPJAMHAT, CIOKEH!NEe BeKTOpPOB.
ITpomzrojiHEIE 27IeMEHTAPHEIX (YHKIL. IIpmaHaxkn mofgo0ns TpeyrolbHIIKOB,
OTIpe/iee HIe TUIOMAaAH TUIOCKHX GHryp 1 o0beéMa Tel.

Buonocun: >nexTpudecKkie SBISHNA B JKNBOIT TIPHPOJE, KoledaTellbHbIE
ABIDKEHHS B SKHBOH TpPHpOAE, SKOMOIHMYECKHEe PHCKH TP IPOM3BOICTBE
AMEKTPOSHEPINH,  IEKTPOMArHHTHOE  2arps3HEHHE  OKpy&Kawomeil  cpes,
yIBTPa3ByKOBasl [AMATHOCTHKA B MeEHINHE, ONTHYEecKNe SBICHNA B KHBOII
npHpoje.

Xumua: ctpoeHne aTOMOB 11 MOJIEKYII, KPHCTAIUINYECKAsA CTPYKTYpa TREPIBIX
TeJl, MEXaHm3Mbl O00pa3oBaHHA KPHCTAUIIMECKOIT pemeTKH, CHeKTpalbHbIl
AHAII.

l'eocpagpua: MarHiTHEIE TIOMKOCA 3eMIN, 2alle1  MATHHTHREIX PV,
poTockéMKa 3eMHOIT TOBEPXHOCTIL, ceifcmorpad.

Texnonocua: TIpHUMEHEHHe TIOCTOSHHBIX MATHHTOBR, 3JIeKTPOMATHHTOB,
ANEKTpoABNTaTeNL SKOOH, IeHepaTop INepeMEHHOTO TOKa, MHIYKIMOHHAs TIedb,
JIHHUH 3JIEKTpoliepeiad, 3JIeKTpoABHraTellb, paaap. pajHoNpHEMHHK, TeleBH30p,
aHTeHHa, Ttenedon, CBUY-neus, yabTpa3ByKOBas JAHAIHOCTHKA B TEXHIIKE,



TIpE)EKI_IIIOHHI:Iﬁ allrapar, BONMOKOHHAA OTITHEA, COJTHETHAMN 53’1‘3])!?3. CITYTHHKOBEIE
]'IpIIEM]-IHKH. AOCPHAA 2HEPICTHEA 1 2KOJIOTTMCCKHE aClICKTH ee PazBITHA



ITITAHHUPYEMBIE PE3VJIETATEI OCBOEHHW A ITPOT'PAMMEI 11O PU3HUKE
HA YPOBHE CPEIHEI'O OFBIIEI'O OBPA3OBAHUAJIMYHOCTHEIE
PE3VYJIBTATEI

JJMYHOCTHBIE PE3YJIBTATHI

JIHUHOCTHBIE Ppe3yabLTATBI OCBOEHNA VdeOHoro npeamera «Pspkay»
JOIAKHEI OTPAkKaThk FOTORHOCTE M CIIOCOOHOCTE OOVHAIOIIIKCS PYKOROJICTROBATHCS
copMmipoBaHHoOil BHYTpeHHE! MOAHIMeElT JIMHOCTH, CHCTEMO HEHHOCTHRIX
OpMEHTAINM, TO3UTHBHBIX  BHYTPEHHIX  yOEKACHIL, COOTBETCTBYIOIIIX
TpadHIHOHHBEIM HEHHOCTAM pGCCIHvIEKGFG DﬁI.IIECTBEl, PaclIIpeHIIC KHEIHCHHOTO
OIIBITa I1 OIBEITA ACATCIIBHOCTII B IMPOLCCCE PCAalIH3alllIll OCHOBHBIX Hﬁl’lpﬂﬂﬂﬂ]—ﬂiﬁ
BOCIINTATEIBLHOM IeATENBHOCTI, B TOM YHCIIe B YaCTI,

IpazEIaHCKOT0 BOCIHTAHHA

o copMIPOBAHHOCTE  IpakaHckoll  moammm  ofyyalomerocs — Kak
AKTHBHOI'O I OTBETCTBECHHOI'O WiIeHa pGCEI'IfICKDl'D GGH.IEGTEEL

e JIPIHATHE TpaIlHIIOHHELX DﬁH.IE"—IEJIDEE'—IECIGD{ I'YMaHHCTIMECKIIN I
AEMOKPaTHICCKIIX I_[EHHC-CTEFI;

* T[OTOBHOCTE BECTH COBMECTHYID HEATCIBHOCTE B HHTEPECAX IPARAIAHCKOTO
oOmecTRa, VYUacTBOBATH B CaMOyNpaBJIeHHN B  oOpazoBaTelnbHOI
opraHm3aL,

e YMEHHE  B3aUMOJEICTBOBATL €  COUMANLHBIMI — HMHCTHTYTAMII B
COOTBETCTBIIHN C IIX IlJ}J'HKT_IH_HIHU-I 1 HASHAYCHIICM,

s JOTOEHOCTE K I'}-’I'HIEI-II-ITHpHDﬁ I EDJIDHTEPCKD‘H JEATECIIEHOCTIIL.

NAaTPHOTHYECKOIO BOCIIHTAHNAL

e CchopMIpOBAaHHOCTL  poccHiickoll  rpakIaHckoil  MIEHTHYHOCTH,
MATPHOTHIMA,

¢ [IEHHOCTHOC OTHOWIEHHE K I'OCYIAPCTBEHHBIM CIHMBOJIAM, JOCTIZKCHILAM
PpOCCHIICKIX YUEHLIX B 0011acTH (pH3NKN 1 TEXHHKE,

JAYXOBHO-HPABCTBEHHOI'0 BOCIHTAHMSA:

L] C{prMII[JDBEIHHGCTL HpPaBCTBCHHOTO CO3HAHHA, STIMMECKOTO TIOBEICHITA,

e CTOCOOHOCTH OLEHMBAThH CHTVAIIMO M MPHHIMATEL OCO3HAHHBIE PeNIeHI,
OPHMEHTHPYACHL HA MOPATLHO-HPABCTBEHHBIE HOPMBEL M LEHHOCTIH, B TOM
qICiIe B AeSTeNLHOCTH YHEHOTO,

+ (OCO3HaHHC IIHYHOI'O BKIIa1a B IIOCTPOCHIIC }rCTGﬁ‘IIIBGI'D 5}-’,[[}’]116?[&.

ICTETHYECKOI'O BOCTINTAHHHA:

s OSCTETHHECKOE OTHOHMIEHNE K MHDPY, BEIIOYAA 3CTETHKY HAaYUHOTO

TBOpYECTBA, TIPHCYINero ¢smeckoii Hayxe.
TPYA0OBOr0 BOCIIHTAHHA:



¢ JHTEpeC K pazliMHBIM cepaM NMpodeccHoOHaTbHOI NeATeNbHOCTH, B TOM
qHC/e CBSM3aHHEIM ¢ (I3HKOH M TeXHMKOH, YyMeHHe COBepIIaTh
OCO3HAHHEIT BEIOOp Gyayieii mpodeccHn 1 peaarH3oBEBaTL COOCTREHHEIE
KIT3HEHHEIE TUIAHEL,

¢ TOTOBHOCTE I CTOCOOHOCTE K OOpa3oBaHMIO M caMoo0pa3oBaHIIO B
obmacTi (PIBNKN Ha MPOTAAKEHNN BCEll AKIT3HI,

IKOTOrHUECKOT0 BOCTIHTAHNA:

* CchOPMIPOBAHHOCTE 3KOJIOIMMEcKOil KYIBTYPHL, OCO3HAHHE ITOOAIBHOTO
XapakTepa 3K0JIOTHMecKIX Mpoliem;

+ [UIAHHPOBAHNE M OCYIIECTBIEHHEe AelicTBIiiI B OKpykawomeil cpeae Ha
OCHOBE 3HAHIA IeJleil yCTOIMIBOro pa3BHTIA YeloBedecTRa,

« pacHIpeHHe OMNbITA AEATENILHOCTH 3KOJIOITUECKOll HANpaBIeHHOCTH Ha
OCHOBE NMEIOIIIXCs 3HaHuit no girsnke,

HEHHOCTH HAYYHOT'O MMOZHAHNA:
L Cd}ﬂp!\-ﬂ’lpDBEIHHGCTL MIIPOBO33PEHIIA, COOTBETCTEVIOOIETC COBpPEMCHHOMY

VPOBHIO pazBHTHA (PIIrecKoil HAVKIL,

e OCO3HAHME IIEHHOCTH HAYYHOIl JIeATeNBHOCTH, TOTOBHOCTHL B TIpoIlecce
M3YHeHNA (QI3MKH  OCYIIECTBIATE TPOEKTHYIO M HCCIEA0BATeNLCKYIO
JEATENBHOCTb HHIAHBILIYATBHO 1 B IPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI

IToznaBare/ibHble YHHBepCAJIbHbIE YueOHbIe JeiicTBUSA
bazoBble Jlornveckue JeiicTBHA:
* CAMOCTOATENBHO (OpMyIMpORAaTE WM AKTVAIIBNPOBaTE  NpobieMmy,
paccMaTpHBaTh €€ BCeCTOPOHHE,
«  ONpefendTh LeNN AeATEeNBLHOCTH, 3ajlaBaTh NapaMeTphl M KPHTEpPHN X
JMOCTHAKE HITL,
e BHSIBIATE 3aKOHOMEPHOCTH M MPOTHBOpPEHIsE B paccMaTpHBaeMBIX
(hI3IIe CKITX ABITEHIAX,
¢ pazpabaTHIBATEH TUIAH PEIIEHIS MPOOIeMEl ¢ YIETOM aHAN3a IMEIOIIIXCH
MaTepHATEHEIX 1 HeMaTepHATBHEIX PECYPCOB,
e BHOCHTL KOPPEKTHBHI B JeSTE€NBHOCTh, OLEHHBATE COOTBETCTBHE
PE3VILTATOR LENAM, OLIEHHBATE PHCKN IOCIECTBIIT JeATeILHOCTI,
¢ KOODAHMHMPOBATH M BHINOIHATE paboTy B  YCIOBHAX PealbHOIO,
BHPTYAIRHOTO 1 KOMOHHHPOBAHHOTO B3alMOICIIC TR,
* Pa3BHBaTh KpeaTHBHOE MEIIUIEHHE TIPH PelIeH N JKH3HEHHEIX MPo0IeM
BasoBble HecleloBaTe/IbCKHe eiicTBHA.
* BIAJETH HAYYHOI TEPMIHONOIME!, KIMOUEBHIMI TMOHATHAMI II METOIAMI
(hirmeckoil HayKII,



BIaleTh  HABBIKAMII  y4yeOHO-HCCIENOBATENLCKOH 1 MPOEKTHOI
HJEATCIBEHOCTII B obnactn (bI'I'EIIK}L CIIOCOOHOCTRI) M TI'OTOBHOCTBIO K
CHMDCTDHTEJILHDM}' HDIICK}’ METOIOB pEH.IEI-H-IH 3a/14a4 EIJIIBI[’-IEDKDFD
COIOCPMAHIIA, ITPITMEHSHITED PA3IIIUHEIX METOIOB TIO3HAHILA,

BIAJIeTh BHAAMHI JeATeNBHOCTH TI0 TOJNYYEHMIO HOBOIO 3HAHNA, €ro
HHTEPTIPETAIIMIL, MPeoOpa3OBaAHMIO 1 NMPHMEHEHIIO B PasTIHLX YiIeOHBIX
CHTYaLIIX, B TOM 4HCIE NMPH CO3AaHHH YUeOHBIX INPOEKTOR B oblacTn
Ik,

BHIABIATE IIPIMITHHO-CIHCOCTECHHBIC CBAZIT II aKTYValIIBHPOBATE 3adavy.
BLEHIIEBHNIATE THIIoTE3Y eé PEIICHITA HaxXoOHTE dPTIYMCHTEI LA
JOKazaTelIECTBa CBOITX }’TBEP}KHEI-H-H‘EI‘ 381aBaTEkE HEpElMETpLI I ICPHTEPIHI
pemeHs,

AHANNPORATE [IOJYYEHHEIE B XOJI& pemeHns 23ajJaqi  pei3vibTaThl,
K[JHT]I'—IEEKI'I OIIEHIBATE IIX ,I[DGTDBEPHDCTL,. ]TpUI'I—IDBI*I[JDBaTL HAMEHCHHE B
HOBHRIX VCIIOBIAX.

CTaBUTE M (POPMyIMpPOBaTH COOCTBEHHEIE 3afaul B 0Opa3oBaTelbHOI
JAeATENLHOCTH, B TOM 4NC/e PN M3y4eHNH (QI3HKT,

JIABATH OIIEHKY HOBHIM CHTYAIIHAM, OLEHHBATL MPHOOPETE HHEII OTIHIT,
VMETh TMEPEeHOCHThL 3HAHMS 1O (QUiNKe B IPAKTHHYECKYIO 00JacThb
KIBHEIeATENLHOCTI,

YMETh HHTeIPHPORATE 3HAHIA 12 PazHEIX TIPeIMETHBIX 00IacTeil,
BERIJIBITATE HOBEIE ITJIETL, ﬂpE}IHET'ElTB DPIII'IH-IHJILHBIE TIOJIXOIRL 11 II.'!E-'I:I:[E‘:HI'I_FI'T
CTABHTE ]'IpG'ﬁJIEME[ IT 38044911, ,I[D]'I}’EKBIDH.[HE EUILTEPHHTIIEHLIE ]}E.‘:]].IEHIIH.

Padora ¢ nndopmanmeii:

BIIJI€Th HaBBIKaMM TTOJydeHNA HHGOpMAI (GH3NYECKOro coiep:KaHis
13 JICTOMHHKOB Pa3HBIX THIIOB, CAMOCTOATEIBHO OCYIIECTBIATL IIOMNCK,
AHAIN3, CHCTEMATH3AIIIO M HMHTEPNpeTaliio MHQOPMALUI PasIHMHBIX
BIZIOB 11 (hOpPM MpejicTaBIIe HIlA,

OIEHNBATE JOCTOBEPHOCTL HH(OPMAILIII,

CTONB30BATE  CPeIcTBA  MH(OPMAIOHHEIX 1 KOMMYHHKALIMOHHBIX
TEXHONOIMIT B  peIeHHH  KOTHHTHBHBIX, KOMMYHHKATHBHBIX I
OpPraHm3allMOHHbLIX 3ajad ¢ cobmofeHneM TpeOOBaHIl SproHOMUKIL,
TEXHHKII Ge30I1acHOCTH, IHMIMEHHL, pecypcocOepeXkeHNs, IPABOBEIX I
3TIMECKIX HOpM, HOpM MH(OpMaIIoHHOIT 6e30nacHOCTH,

CO3/1aBaTh TeKCTH (PIBIUECKOro coflepikKaHNA B pa3lUHBIX (popMaTax c
YYETOM Ha3HA4YeHNsd MHGOPMAIUIN M IENeBOil ayauTopmi, BuIGHpas
ONTHMATBHYIO (JOPMY TPEJICTABIE HIIS 1 BI3YAII3aLIHIL

KomMyHHKaTHBHbIE YHHBEpPCAIbHbIe YUeDHbIe JeiicTBHS:



OCYIIECTBIATL OOIIEHNEe Ha YpoKax (H3NKM M BO BHEYPOYHOIl
JesATeILHOCTIL,

paclio3HaBaTh IPEATIOCHUIKH KOH(INMKTHBIX CHTyaIuii M cMArdarhk
KOH(ITHKTEL;

pPasBEPHYTO M JOTTYHO M3JaraTh CBOKO TOYKY 3PEeHHA C JCTIONB30BAHIEM
SI3LIKOBBIX CPENICTR,

MOHMMATL M HCIIONB30BaTh  TPEHMYIIEcTBA  KOMaHgHOII  H
HMHAMBHAYAILHOH paboThI,

BEIOHpATE TEMATHKy M METOALI COBMECTHRIX JCIHCTBIII ¢ yu4€TOM ODIIIX
ITHTEPECOR I BO3MOMKHOCTEI KakI0ro 1ieHa KOIIeKTHRA,

MPHHAMATh IIeJl COBMECTHOIH JIeATeNbHOCTH, OpPraHH30BEIBATE W
KOOPAMHHPOBATE JECTBHA 110 €€ JOCTIDKEHHIO: COCTABIATL ITUIaH
JeficTBII, pacnpefenaTs PO ¢ YHETOM MHEHIIT YHaCTHIKOR, 00CYKAaTh
Pe3yIbTaThl COBMECTHOI paboTH;

OLIEHNBATL KAUecTBO CBOErO BKIAfa I KakIOr0o YyUacTHHKA KOMAHIH B
OOIIIII pe3yIsTaT 110 pa3padoTAHHEIM KPHTEPIAM.

Npejaratk HOBEIE TIPOEKTHl, OLEHMBATE IJEN C TO3NMIMH HOBRH3HEL,
OPHIHHATBHOCTIL, TIPAKTHYECKOI 3HAYNMOCTH,

OCYUIECTBIATL IIO3UTHBHOE CTpAaTeriHecKkoe I[OBe[eHIle B pasiliMHBIX
CHTYyaLIIX,  [pOsBIATE  TBOpYECTBO H  BooOpaxkeHne,  OHTH
ITHITHATIE HEIM.

PerysiTHBHBIe YHHBepCa/IbHbIE YieDHbIe AelicTBHA
Camooprannsanns:

CAMOCTOSITENILHO  OCYIIECTBIATE  TIO3HABATENLHYIO JIEATENBHOCTL B
obnacTy (GHUANKH M AcTPOHOMHM, BBIABIATH TPOOJEMBbI, CTABHTH M
thopMy THpOBaTE COOCTBEHHBIE 3a/1a1IH,

CaMOCTOATCIIEHO COCTABIIATE IUIAH PCINICHILA pﬂC‘IETH.BI}C H Ka4YeCTBEHHEBIX
3a0av. TITaH BREIIIOITHEHIIA HIJHKTII‘IECKOﬁ pﬂﬁDT’.BI c }’T-IETDM MMEIOIIITCA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEI 1 NpeArodTe HITl,

JIABaTh OIIEHKY HOBEIM CHTYAIVAM,

pacumipsATe  paMkn  yueOHOro mnpeaMera Ha  OCHOBE  JIMYHBIX
peAToY TEHMIT,

JlenaTe OCO3ZHAHHEIIL BEIOOp, apryMeHTHPOBaTH ero., OpaTk Ha ceds
OTBETCTEEHHOCTE 34 PEIEHTIE,

OIIEHIBATE NTPHOOPETEHHEII OIIRIT,

crocoOCTROBATE (POPMHPOBAHIO M TPOSBIEHIIO SpYAHIIMH B oblacTi
(pM3MKH, TMOCTOSHHO MNMOBHINATE CBOJT 00pazoBaTelbHBI M KyJILTYPHBI
YPOBEHE.

Camo KOHTpPOIb, YMOLIH OHAJILHBIH HHTE/L/1EeKT:



* JIaBaTh OIEHKY HOBEIM CHTYAIIAM, BHOCHTE KOPPEKTHBEI B JIEATENLHOCTE,
OLCHNEATL COOTECTCTBHE PE3YIIETATOR LICTIAM,

= EBEIaJIeTh HABHEIKAMII T103HABaTe ILHOIT pE[bHEKCIHi KaK OCO3HAHIA
COBEPIIAEMELX JIeliCTENIT H MEICTHTeIEHEIX [IPOLECCOB, 1IX PE3VIETATOR H
OCHOBaHIIIL,

e JICTIONB3OBATH TIPHEMBI pedruekcHn Ui OIEHKH CHTYallnl, BHOOpa
BEPHOTO peleHis,

= VMCThH OLICHIBATE PICEKHN 11 CEOCEPCMEHHO IIPHHHNMATE PEHICHMA IIO IIX
CHITHECHITED,

+ [IPHHIMATE MOTIIEEL M apIryMEHTHE APVITIX IIPH aHalI:c pe3yilkTaToB
JAEATEINIEHOCTIL,

e TPHHHMATE ce0s, TIOHNMAs CBOM HEJOCTATKI M JOCTOMHCTBA,

e TPHHUMATE MOTHBEL II APIYMEHTH [PYTHX IPH aHalN3e pe3yIbTaToB
HEATCIIEHOCTIL,

¢ TIPH3HABATE CBOE IIPaBO I MPABO APYITIX HA OMINOKIL

B TMponecce MOCTIDKEHIIA JTIMTHOCTHRIX pPE3VIIETATOER OCBOCHIA IIpOTpaMMEl I10
(uanke ANA YpPOBHA cpeAHero oOmero oO0pasoBaHNA Yy OOYYAIOI[NXCS
COBEPIIEHCTRYETCSA SMOIHOHATbHBIIT HHTEIIEKT, TIp eITOTIar oIl
chOpMHPOBAHHOCTE:

e CAMOCOZHAHMA,  BKIOYAIONIEr0  CMOCOOHOCTh — TOHHMATL — CBOE
IMOLIIOHAIIBHOE COCTOAHIIC, BHICTE HAIIPABICHIIA PA3BIITIIA coOCTBeHHOIT
3IMOITNOHANEHOIT chephl, OBITH YBepeHHEIM B cede;

s CAMOPETYIHPOBAHIA, BEIMHOYAKOIIETO CAMOKOHTPONIE, YMEHIIE TIPIHIIMATE
OTBETCTBEHHOCTL 24 CBOE IIOBEJIEHME, CIIOCOOHOCTHL afalTHpPOBATECA K
IMOIIOHATBHEIM HAMEHEHISIM 1 TIPOSIBIIATE THOKOCTH, OBITEH OTKPHITHIM
HOBOMY,

L EH)'TpEHHEﬁ MOTIHEALIIIL BI{JIID‘IE!.EGH.IGﬁ CTPEeMIEHHE K JOCTIDKCHHID LICIIIH
I YCIIEXY, OIMTHMITEM, HHHIMATIBEHOCTE, YVMEHIIS el iCTROBATE, MCXOAA H3
CBOIX BO3MOXKHOCTEIT;

e OMIIATHH, BKMOYAONIEH  CrMoco0HOCTH  MOHMMATE — AMOIHOHATBHOE
COCTOSIHIIE JAPYIMX, YUNTHIBATE €ro IPH OCYIIECTBIEHIN OOIIEHNS,
CTOCOOHOCTE K COYYBCTBHIO I COTIEPEKHBAHIMIO,

s COIMANBHEIX HABEIKOB, BEKIIOUAKOMIIIX CHNOCOOHOCTH BRICTPaHEATE
OTHOWIEHNSA € JIPYTHMH JTIOABMI, 3a00THTBCA, TIPOABIATE HHTEpeC M
pazpemaTh KOHQIMKTHL.

I[MPEJIMETHBEIE PE3YJIBTATEI



K xonmy oOyuenna B 10 kiacce TpeIMeTHBIE Pe3yILTATH HA YIIIYOIEHHOM
YPOBHE [I0OJIKHEL OTPakaThk chOpMIPOBAHHOCTE V 00VIAIONIIXCH YMEHIHIT:

[OHMMATE POk  (IMHKH B SKOHOMIMECKO, TeXHOJIOTHHMECKOil,
SKONOTMMeckoil, commaneHOil M 3TiMeckoil cdepax geATeTEHOCTH
YENOBEKa, POk 11 MECTO (PI3MKN B COBPEMEHHOI HAYYIHOIH KapTHHE MHpa,
3HAYEHIE ONNCATENBHON, CHCTEMATH3NPYIONEel, OOBACHNTENBHOI W
MporHocTIiMeckoil  ¢yHKmi  duimsmieckoil  Teopun  —  MEXaHHKIL,
MOJIeKYIApHOH PIBHKH 1 TepPMOAMHAMHKH, poib (I3imeckoil Teopnn B
(popMHIpOBaHIN TIPECTABICHNIT O (i3nieckoil KapTiHe MHpa;

pa3nnuaTh YCIOBMS TPHMEHHMOCTH Mofeneil ¢immiecknx T1en n
MpoleccoB (sBNeHMIT): MHepHManbHasA clcTeMa oTcuéra, abCcoNMOTHO
TBEPAOE TeNO, MaTepHalbHasd TOUYKAa, PaBHOYCKOPEHHOE [BILKEHIE,
ceobojiHOE TajeHyne, adcoMmoOTHO yrpyras jAedopmais, abcoloTHO
yHpyroe i abcoOTHO HEYIIPYTOe CTOIKHOBEHISI, MOJIEII a3, KIJAKOCTH
1 TBEPAOrO (KPICTAIINIECKOro) Tela, MAealbHEll ra3, TOYeUHEI 3apsif,
OIHOPOJHOE 3NEKTPIYecKoe IoIe;

pa3muaTh YCIOBHA (TpaHiilbl, o0IacTH) NPHUMEHNMOCTI (PH3NYecKIX
3aKOHOB, TOHHMATH BCEOONUINT XapakTep (pyHAaMEHTATBHBIX 3aKOHOB H
OIPaHIMEeHHOCTE HCIONB30BaHIS YaCTHBIX 3aKOHOB,

AHANIIBHPOBATE M O0OBSACHATE MEXaHIMECKHe IIPOLECChl M SBIIEHILL,
JIICTIONB3Y S OCHOBHEIE TIOJIOKEHHS 11 3aKOHEl MeXaHNKN (OTHOCHTEeIEHOCTE
MeXaHIIEeCKOro JIBIDKEHIS, (hOpPMYJIEl KIHEMATHKH pPaBHOYCKOPEHHOTO
JBIDKEHIS, MpeoOpazoBaHnd l'ames A CKOPOCTH M IepeMelleHIs,
3akoHbl  HeproTona, npuHmmm otHocureneHocTH  [Mammmnes, 3akoH
BCEMHPHOTO TATOTEHIS, 3aKOHLI COXPAHEHNS HMITyJIbCa 1 MEXaHITYECKOoil
SHEPIHIL, CB3b paboThl CIVIEL € M3MEHEHHEM MEXAHITMECKOIl 3HepIii,
VCIIOBMS pPaBHOBECHS TBEPAOIO Tela), MPH HSTOM  HCIONB30BATh
MaTeMaTHIecKoe BEIpaKeHIIe 3aKOHOB, VKa3BIBATE  YCIOBHA
MPIMEHNMOCTH (PImBIMecKix 3aKOHOB: Npeobpazopaniii ["'amuies, BToporo
I TpeThero 3akoHOB HEIOTOHA, 2aKOHOB COXpaHEeHHS HMIVIkca W
MEXaHIMECKOIl DHEPI I, 3aKOHA BCEMUPHOTO TATOTEHIL,

AHAIIZHPOBATE U OOBACHATEL TEIUIOBBIE TPOIIECCHL M ABIEHH, HCIIONB3Y
ocHoBHele mnonoxkeHmss MKT m 3axkoHEl MonekyasapHO (iBmknm m
TEPMOJINHAMIKH (CBS3b JABIEHMS HAeaNbHOrO Ta3a co  cpejHeil
KITHETHHeCKOiT aHepriueil TeIUIOBOIO JBIKEHINA M KOHIEHTpaiyeil ero
MOJIEKYTL, CBSI3b TEMIIEPATYPHl BEIIECTBA €O CpejHeil KIHeTHIecKoil
SHEpIHeil TEIUIOBOTO JABMAKEHNA €10 YacTHI, CBA3L JaBlEeHHA HAeaJIbHOTIO
ra’a ¢ KOHIIEHTpAaIMeil MOJIEKY M €ro TemIleparypoii, ypaBHEHIe
Menneneepa—Knaneiipona, 1epBelii  3aKOH TePMOJMHAMHKH, 3aKOH



COXPAaHEHNS SHEPINN B TEIUIOBEIX TPOIEccax), TIPH 3TOM HCIONLI0BATE
MATCMATHHUCCKOC BEIPAXCHIIC JAKOHOR, YE43EIBATE YCIOBHA
npuMeHHMocTH ypasHeHist Meneneera—Knarneiipona,

dHAIIBHpOoBaTE N O0BSICHATE IMEEKTPHUECKIIC ABICHMIA, THCIIOIE3YVA
OCHOBHBIE TIONIOKEHIA M 2aKOHBI 3MEKTPOANHAMIKI (3aKOH COXpaHEeHHA
AMEKTPHUECKOTO 3apsa, sakoH  Kynona, MOTEHIMATBHOCTE
AMEKTPOCTATIMECKOrO TOJ, TPHHIIMIT CYTEPTIO3MININ e KTPHYECKITX
IoNell, MpH 3TOM YKa3belBas YCJIOBIHS NPHIMeHHNMOCTH 3akoHa Kynona, a
TAKEC TPAKTITMECKII BAXHBIC COOTHOIICHIIA 3aKOHBI Oma 414 YHaCTEA
HMerH I IS 3aMKHYTOl anexTprdeckoii memmn, 3akoH J[xoyma—Jlenma,
npagiia Knpxroda, 3axonsl @apajies 171 31eKTpon3a);

ONHCHIBATE (PH3NMUECKNE TIPOLIECCH M SBJIEHIS, HCTONB3YSA BeTNYIHBL
MepeMenieHne, CKOpOCTh, YCKOPEHIe, HMITYJILC Tella 1 CHCTEMEI Tell, CHIIA,
MOMEHT CIUIBL, [JaBJICHHE, IIOTCHIHAIILHAaA 2SHCPITA, KHHCTIMCCKAA
JHEPTTIA, MEXAaHITMECKAHd SHEPITIA, paﬁm"a CIDIEI, NEHTPOCTPEMHTEIEHOE
YCHKOPEHNIE, CIUIa THAAECTH, CHIIa YIIPYTOCTIL, CIUIa TpEeHIId, MOIIHOCTD,
SHepris B2alMOfeiicTBHA Teda ¢ 3eMiIéil BONMN3N e€ TOBEpPXHOCTH,
SHEprHA YMpyroii AedopMamiy NpyAHHBL, KONIHYECTBO TeIUTOTHI,
abcomoTHas TeMIepaTypa Temna, paboTa B TEPMOINHAMIKE, BHYTPEHH:ISA
SHEPIHS IICATLHOINO OAHOATOMHOrO raza, paloTa HIealbHOro rasa,
OTHOCHTCIIBHAA BIAKHOCTE BO3IYXA, Kﬂﬂ HOCAIEHOIC TEIDIOBOIO
ABHUTATENA, 3NEKTPHHUECKOE TIONE, HHTQJH}KéHHGCTL MEKTPHYECKOTD TIONA,
HHHPHJKEHHDCTL TMOJNA TOUEHHOTO 32apdAla DI 3apsaEeHHOIO Iapa B
BAKYYME M B JIHEKTPHKE, MOTEHIMAT 3JIEKTPOCTATIMECKOrO TIONA,
PasHOCTE  TIOTEHIMATOR,  OANeKTPOABIDKYINAd  CIUla, CIUIa  TOKA,
HAIlpAAKCHIIE, MOMNIHOCTE TOK4, SNCKTPIMCCKAA EMKOCTE IIIOCKOIO
KOHICHCATOpa, COIPOTHBRICHIE VYAaCcTEa ILCII C ITIOCIHEIOCBATCIIEHEIM 1
IapallelbHEM COCOHHEHNEM PEIINICTOROB, 3HEPTTIA 3NEKTPIMECKOTID IT0IA
KOHJIeHCcaTOpa,

OOBACHATE  OCODEHHOCTH  TIPOTEKaHMs  (iandecknx — ABIEHMIL
MEXAHIMECKOe [BIDKEHHE, TEIUIOBOE [IBIDKEHIE HacTHI[ BellecTRa,
TEIUIOBOE paBHOBecHe, OpOyHOBCKOe ABIDKeHHE, Anddyzus, ncrapexme,
KHIIMEHHE 1 KOHACHCALIA TUIABIICHIIC 1T KPHCTAIIM3AIIA, HAallpaBICHHOCTE
TEINIOoNEpeladn, JEKTPIEAIIA TEJ, SKBHNOTEHIHATEHOCTE TIOBEPXHOCTH
FAPIACHHOTO MPOBOJTHIEA,

MPOBOJINTH MCCIE0BaHNe 3aBHCHMOCTH OHOIT (u3nueckoil BeMMMHEL OT
Jpyroil ¢  HCHONB30BAHMEM  IPSAMBIX  H3MEPEHMIL, TIpH  2TOM
KOHCTPYHPOBATE VCTAHOBKY, (IKCHPOBATL Ppe3yibTATH  TIOMYUEHHOI
3aBHCHMOCTH  (IBIMECKHX BeMMHH B BHAe IpadukoB ¢ yaérom



a0CONIOTHEIX TIOTPENIHOCTEI N3MePEHHMIL, 1eaTh BRIBOABI 10 Pe3yILTaTaM
HCCIIeI0BaHIA,

MPOBOANTL KOCBEHHBIE I3MEPEHIs (H3MUECKIX BeIIMIH, NpPH 3TOM
BHIONpaTE ONTHMANBHEIT MeTOJ IT3MEpeHIs, OlleHHBaThk abCOMIOTHEIE H
OTHOCHTENLHEIE TIOTPEITHOCTH NPAMEIX 11 KOCBEHHEIX H3MEPEHMNIT,
MPOBOJINTE OTIBITHL 110 TIPOBEPKE MpejUIokKe HHOM IIIoTe3kl: IaHHpOBaTh
AKCIIEPHMEHT, COOHMPATE SKCIIEPHMEHTANBHYIO YCTAHOBKY. aHAINAIPOBATh
[IOMYUEHHEIE pe3yIkTaThl H JIeJaThk BHIBOJ O CTaTyce IIpediIoKeHHOI
THMIIOTEREL,

cobmoaars npapiia Ge30nacHOro Tpyda MpH HPOBeAeHITH HCClIe0BaHITIT
B paMkKax y4eOHOTO SKCIepNMeHTa, MNpakTHKymMa H  ydeOHo-
HCCNEOBATENBLCKOIT M TIPOEKTHOIH eATeTBHOCTH ¢  JCTIONB30BAaHHEM
HM3MEPHTENEHBIX YCTPOICTR 11 1adopaTopHOTro 060pyI0BaHIL,

pelmathk pacdéTHbe 3aMauil ¢ SMBHO 2aJaHHOIl 11 HEsBHO 3a/[aHHOIT
(pizimeckoii MOAENEIO: HA OCHOBAHMII AHANN3a YCIOBRMSA 00OCHOBHIBATH
BEIOOp dummmeckoil Mojmenn, oOTBedaromeii TpeGOBAaHIAM  3aadiL,
NpPHMEHATE  (JOPMYJNIEL, 3aKOHEI, 3aKOHOMEPHOCTH M TOCTYJATH
(pHIYECKIX TEOPHIl TP JCMHOJB30BAHMI MATEMATHUYECKIX METOMOB
peleHns 3a1a4, IMPoOBOANTL PACUETHl HA OCHOBAHHIT MMEIOIINXCA JaHHBIX,
AHANI3MPOBATE Pe3yIbTaThl M KOPPEKTHMPOBAThH METO[BI pelIeHHs C
VIETOM IOJIYYeHHBIX Pe3yIETaToR,

pemark KadecTReHHHIE 3afaql, TpeOyiollie NpHMEeHEeHNA 3HAHIND I3
Pa3HEIX pa3fenoR Kypca QI3NKI, a Takke MHTerpalii 3HaHWI 12 Ipyrix
Mpe/IMETOR €CTECTBEHHO-HAYYHOTO IHMKJIA. BHICTPAHBATEL JIOTTHECKYIO
HEMOYKY paccykAeHNI ¢ OMopoil Ha H3yUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (pIBITIecKIe SBIIE HIL,

HCIIONBL30BATE  TEOPETIMECKIe 3HaHHA [ OOBSICHEHHs OCHOBHEBIX
MPHHINIOE paboThl M3MEPHTENBHEIX MPHOOPOB, TEXHITIECKIIX YCTPOIICTB
1 TEXHOJIOTHYECKIIX TTPOIIECCOR,

NPUBOANTE NPHMEPH BKIaJa POCCHIICKIIX M 2apyOeKHEIX YUYEHBIX-
(pI3MKOB B pai’BHTHE HAayKH, B OOLSCHEHIE IIPOLIECCOB OKPYKAIOIIETO
MIpa, B pazBUTHE TEXHIKH H TEXHOIOTHIT,

AHAMIIPOBATE 11 OLIEHHBATH MOCIEACTBIA OBITOBOIT I TIPOI3BOICTBEHHOI
JleATeNTLHOCTI 4elNOBeKa, CBA3AHHOH ¢ (IMYecKNMH TIpoleccaMil, C
MO 3KOIoTHYecKoil Oe30MacHOCTIL, MPeCTABIEHI O pallloHAIEHOM
MPHPOIONIONE30BAHII, A TAKAKE PasyMHOM HCIIONB30BAHIN JIOCTIDKEHIIT
HAYKN W TeXHOJNOIMil Ul JalbHeiero pasBHTIA YeIOBeYeCKOro
ob1mecTra,



MPHMEHATH pa3miMdHble croco0kl paboThl ¢ HMH(opMalieil (u3ngecKoro
COOCPAAHIIM C  HCIIOJIB30BAHIICM  COBPCMCHHBIX IIHIilﬂpMEII.H-IDI-IHLIK
TEXHDHDHIFL IpI 3TOM HCIIONB30BATE COBPEMCHHEIC IIHCIJOIJMHLIIIUI-H-E:IE
TEXHOIOTHIT Onad TIOHCKA, HEPEPEEDTKH I NpEcObABICHITA }’T{EﬁHDﬁ H
HAYYHO-TIONYIAPHOT HHpOPMALm, CTPYKTYPHPOBAHNA 11 HHTEPIIpeTAIlN
HH(pOPMAITIH, TONYYEHHOH 3 paslNuHBIX HCTOYHHKOB, KPHTIUECKH
AHANM3NPOBATL  Nonydaemylo  nupopMmalpino M OUEHHBATH  eé
AJOCTOBEPHOCTE KdK HAa OCHOBE IMMCKOIIITXCAH '3H3HI-Iﬁ> TdK 1 Ha OCHOEBE
dHaJIn3a HNCTOMHIKA I-ﬂ-IiileN[ﬂlUﬂIl

[IPOABIIATE OpraHIrzalnoHHEIC 51 ITO3HABATCIIEHEIC YMCHILA
CAMOCTOATENEHOTO HPIIDEIJETEHTIH HOBEIX 3HAHHI B nponecce
BBITTOJTHEHNA NMPOEKTHHIX 1 Y4eOHO-IICCIeI0BaTeNbCKIX paboT;

paboTaTh B TPyMIe C HCMOTHEHMEM Ppa3INYHBIX COIMATBHEIX poneil,
IUIAHHPOBATE paldoTy IPYMIIEL, PALIOHANBHO paclpelelATh AedATelIbHOCTh
B HECTAHOAPTHRIX CHTYAILILLX, adcKBaATHO OLEHHBATE BEIA] KAXIOTO I3
VUIACTHIKORB TPYIIIEL B pEllIeHIE PacCMATPIBAaeMOII IPOOIeMEL,

MPOSBIIATE MOTHRAIRNO K Oyaymeii npodeccHoHanbHOI 1eATeNbHOCTH 10
CIe IMANBHOCTAM (PH3HKO-TEXHHYECKOTO TPOQILIs.

K xonmy obyuenns B Il kaacce NpeiMeTHEIE PeyibTaThl Ha VIIIYOJIEHHOM
YPOBHE [IOKHEL OTpakars chopMIPOBAHHOCTE V 00YHAIOMIIXCSH Y MEHIHIT:

IMOHIMATE Pollb (lJI'BIIKII B 3KGHDMH‘IEGKDfL TEXHOHOH‘I‘IﬁCKDﬁ,
CDHIIEUILHCIﬁ M 3THYMecKoil ctbepax AEATCIIBEHOCTH YEINOBEKA, PpOIIbE I MECTO
(p13MKI B COBpEMEHHOIT Hay4HOIl kapTiHe MHpa, Poib AcTPOHOMNN B
MpaKTHYEeCKOil  [IeATeNLHOCTH  HeloBeKa M JlanbHeiimeM Hay4yHO-
TEXHIMECKOM PasBUTHIL, 3HAYEHHE OINCATENLHOI, cHCTEMATINPYIONIE,
00BACHNTENILHOI 1 TIpOrHOCTIMeECKOH QyHKIMIT duzimeckoil Teopnn —
NEKTPOIHNHAMIIKIL CHEI_II-IBJII:-HGﬁ TCOpPHIT OTHOCHTEIIBHOCTIL KBAHTOROII
tiznkn, pons dizmeckoil Teopun B GOpMIPOBAHMN TIPEICTABIEHIT O
(r3rmeckoii kapTHHe Mipa, MecTo (PH3IYecKoil KapTHHE Mipa B 00IIeM
PAILY COBPEMEHHBIX €CTECTBE HHO-HAYYHBIX NPEACTABIEHNIT O IPHPOJIE;
pasmHarTh  YCIOBHA MPHMEHNMOCTH Mofeneil ¢ummgecknx Ten u
MPOIECCOB  (SABIEHIN): OJHOPOIHOE SIEKTPIMECKOEe I OJHOPOJHOE
MarHiTHOEC I10JI4, TapMOHHYCCKIIC KosebaHm, MATe MATHIECKITIT MasT HHEK,
II,[[EEI.JIEHLIﬁ npyxm}mmﬁ MAaATHIIK, IapMOHITUECKIE BOMHEL, II,H,EB.HLI—IBIﬁ
KoIebaTelnbHEII KOHTYpP. TOHKad JTHH34, MD,[{,EJIEﬁ dTOMA, aTOMHOTO Apd 1
KBAHTOBOIT MOJIENH CBETA,

pasdarh YCIOBHA (IpaHmisl, o0TacTH) HPHMEHHMOCTH (DIBIMECKIX
3aKOHOB, TMOHNMATh BeeoOuuil xapakrep (yHIaMEHTAILHEIX 3aKOHOB I
OIPaAHHHMCHHOCTE HCIIOJIB20BAHIA TaCTHRIX 3aKOHOB,



AHAIIIZHPOBATE 1 OOBACHATE AJIEKTPOMATHHTHEIE TPOLIECCE] 1 SIBJIEHIIA,
HCIIONBL3YA OCHOBHBIE [IOJIOKEHHS 1 3aKOHBEI 3JIEKTPOAMHAMIIKH 11
CHEUMaILHOIT  TeopMH  OTHOCHTENBHOCTH  (3aKOH  COXpaHEeHHs
QIeKTpHYecKoro zapsyia, cia Awmmepa, cmina  JlopeHia, 3akoH
MEKTPOMATHNTHON  MHAYKIpH, mnpaBmwio  Jlenma, cease  OJIC
CAMOMHAYKIIMH B 93J€MEHTE 2JEKTPHYECKOil Il €O CKOPOCTHIO
HM3MEHEHMA  CIUIBL  TOKa,  IOCTYIATHL  CHeUHalbHOIl  TeopHn
OTHOCHTEIBHOCTH DiHIITEITHA ),

AHATIIRIPORATE 11 O0BACHATE KBAHTOBEIE TIPOLIECCH! 11 SABIEHISL, HCTIONb3Y:
MONOKEHNT  KBaHTOBOil  ¢ummkn  (ypaBHenne — DiiHmTeiina s
¢otosappexta, mnepBHil U BTOpoil mocTynate  bopa, mpuHIM
COOTHOINEHNA HeonpeAeneéHHocTell ['eiizenbepra, 3aKOoHBEl COXpaHEeHH:
3apAIOBOIO M MacCOBOTO 4ICEN 1 SHEPIHi B sZIEPHBIX PeakIlisX, 3aKOoH
PaIMOaKTHRHOIO pacraja);

OMICHIBATE (PH3NMeEcKHe TIPOIecCHl M SBICHNS, JCTIONB3YS BT IHEL
HAIpPSKEHHOCTE 3MEeKTPHUeCKOro MO, MOTeHIHAN 31eKTPOoCcTaTHIECKOTo
TONA, Pa3sHOCTE TIOTEHINNATOB, SIEKTPOABIDKYINAA CIIa, WHIYKIINA
MATHIITHOTO TIONA, MATHNTHEIH TOTOK, ciuia Amnepa, HHIYKTHBHOCTB,
IEKTPOABIAKVINASA CIUIa CAMOMHAVKIII, SHEPrisd MArHHTHOIO I10JIA
MPOBOAHIKA € TOKOM, PEIATHBUCTCKHMI HMMITYJILC, IOJIHAS 3HEPIT,
SHEpPIHs TOKos CBOOOAHON YacTHIIBEL, SHEprHa I HMIyIsc (POTOHA,
MacCOBO€ 49HCIIO 1 3apsAjl spa, SHEPIHA CBAM spa,

OOBACHATE ~ OCOOGHHOCTH  TIPOTEKAHMsA  (pI3IMEcKNX  ABIEHHIL
AJEKTPOMArHNTHAS JHIY KIS, CAMOMHIYKIHA, pe30HaHe, HHTepdepeHIns
BONH, JNppaxkiuwst, [IHCIEpCHs, TONHOE BHYTPEHHEE OTpakKeHNe,
tboroanexrpimecknii addext (doroaddexr), amvda- 1 Gera-pacnaisl
Afep. raMMa-iBiyueHne sgep, ¢rmirieckne IPHHIIE CTIEKTPAILHOTO
aHaJINza 11 paboTH J1azepa;

ONpeIENATE HamlpaRleHNe HHIVKINIH MarHUTHOTO TIONA TPOBOJIHNIKA C
TOKOM, CIUTHI AMMiepa 1 civthl JIopeHila;

CTPONTE H300pakeHne, co3laBaeMoe TUIOCKIM 3epKaloM, TOHKOIT JIHH20i1,
11 pacCUMTHIBATE €TI0 XapaKTepHCTHKIL,

[MPHMEHSATE OCHOBOMNOJATAIOININE ACTPOHOMHYECKHEe TOHSTHA, TEOpHH I
3aKOHBl AN aHamma M O0BACHeHHA  (IBIUECKHX  IIPOIIECcCOB,
MPONCXOAMAINIX B 2BE3/aX, B 3BE3IHBEIX CIICTeMaX, B MEKIralaKTIMecKoil
cpejie; JABIDKe s HeOeCHBIX Tell, SBOMIOLNN 3B€3]1 1 BeeneHHoIT,
MPOBOANTEL  JICCIE[OBAHNE 3aBHCHMOCTEN (I3HYecKNX BeIIMHH ¢
HCIONBL30BAHMEM IIPSMBIX H3MEPEHMIL, IIpH 3TOM KOHCTPYHPOBaTh
YCTAHOBKY, (PHKCHPOBAThH pe3yibTaThl  IMOJVYEHHOI  3aBHCHMOCTH



(iEIdecKknX BeMMMNH B BHAe TIpadHKoB ¢ YY4ETOM abCONMIOTHBIX
HGII}EI.EHGCTEﬁ IL’SMEPEHI‘Lﬁ. JCIaThk BHEOIEI 1o pe3yibTarTamM
HCCIIEOBAHIIA,

[IPOBOANTE KOCBEHHEIE IISMCDCHITA ¢I-EIHECKI-K BEIIMYHMH, TIpH 3ToOM
BHIOHpATh ONTHMANBHEIT METO/l H3MepeHMs, OLeHHBATh aOCONIOTHBIE H
OTHOCHTENbHEIE MOTPEITHOCTH NPAMBIX H KOCBEHHBIX H3Mep eHIi,
[POBOINTH OIEITEI 1O TIPOBEPKE TPEIOKEHHOIT THIOTE3kl: TUIAHHPOBATh
3KCIEPIMEHT, cOOHPATh 3KCIepPIMeHTATBHYI YCTAHOBKY, aHATH2IPORATE
[IOIYUYEHHEIC PE3VIETATEI H OCIAaTkE BRBOL O CTATYCE ITPEIUIG}KEHHGﬁ
THIIOTE3EL,

OTHCHIBATE METOIE TIONMIYUEHITA HAYTHEIX aCTPOHOMITHUECKIIX BHE.HIII\i',
codmonaTh NpaBmia 6e30MacHOro TpY/Aa MpH MPOBEAEHHN HCCIeA0BaHNi
B paMKax y4eOHOrO 2KCIepHMEHTa, MNpakTHKymMa M ydeGHO-
IIECHE}IGEHTEJILCKDﬁ H I'IPDGI{THUﬁ JEATC/ILHOCTH € JHCIONB30BaHHEM
II3MEPHTEILHBIX YCTPOIICTB 11 TadopaTopHOro o60py/I0BaHIL,

peEIaTh IJHCIIETI{BIE- 33404911 C HBHO BE,I[EIHHDﬁ H HEABHO EH,[EH.HHGﬁ
(u3mdeckoil Mojenblo: Ha OCHOBAaHMM aHAIM3a YCIOBHSA BHIOHPATEH
(m3rdeckie MOAENN, OTRedalonmie TpeOOBaHMAM 3a/adi, NPHMEHATH
(OpMYJIEL, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYIAThl (PH3HMYECKIX Teopil
MPH  JICIHONB30BAHIN  MATEMATIMECKIX METONOB pelleHis  3ajad,
[MPOBOONTE pEC‘IETLI Ha OCHOBAHNN HMCHOUIIINCA JAaHHEIX., aHATIBIPOBATE
pe3yNLTATEl 1 KOPPEKTHPORATE METOJEI PEIIEHIIA C YIETOM TOTYYEHHBIX
PERYIETATOR,

pemarh KauecTBEHHBIE 3ajadi, TpeGyiome NpHMeHeHNs 3HaAHM 13
pa3HBIX pasfAenoBR Kypca (pM3NKH, a TaKKe MHTETpallii 3HaHHI 13 ApYyIHX
MpEAMETOE CCTECTBCHHO-HAaYHIHOI'O IIHKIA! BLRICTPAHMBATE JIOTTMECEVE)
LIETIONKY PACCYIKIEHHMIT ¢ OT0poil HA I3YUEHHEIE 3aKOHEI, 3aKOHOMEPHOCTH
i | dJI-I'EIF{ECKHE ABIICHIIA,

NCTIONB30BATE  TEOPETHYECKNe 3HAHMA [ OOBSACHEHNS OCHOBHBIX
TPHHIATOB PadOoTH M2MEPHTENBHEIX NMPHOOPOR, TEXHIMECKHX YCTPOICTB
1 TEXHOJIOTMHYECKHX MTPOIECCOR;

MPHBOANTL TIPHMEPHl BK/I4Ja POCCHIICKIX M 3apyOeiKHBIX Y4EHBIX-
(bIBIIKGB B pPa3BHNTHEC HaAVEIL, B o0BsCHEHIIE TIIPOLECCOE OKPVAHAIOIIET O
MHPa, B PA3BNTHE TEXHITKN H TEXHGHGFHﬁ',

AHAIN3NPORATE 1T OLEHHBATE ITOCTEICTRITA ORITOROIT 11 l'IpDIﬂBO,I[CTBEHHGﬁ
JAEATENBHOCTH 4YeNOBekd, CBAZAHHON ¢ (u3i™ecknMy Ipoleccamil, ¢
MO3MIIT 3KONOTHYecKOoi 5e30MacHOCTH, MpeICTaBIeHNIT O PaIOHATBHOM
[PHPOIOIIONEI0BAHIIL a TAaKKe pasyMHOM HCIIONB30BaHIIN ,[LDCTIDKEHHﬁ



HAyKN W TeXHONOIMIl Aus JanbHeilnero paizBiTHA YelTOBeYecKoro
oOmecTra;

MPHMEHSTE paziidHele crioco0sl paboTsl ¢ nHpopmarmeii Qu2imeckoro
COMEPXkAHIA C JCIIONE30BAHIEM COBPEMEHHBIX MH(OPMAINIOHHEIX
TEXHOJIOTHIL, TPH 3TOM HCTIONE30BATh COBPEMEHHBIe HH(pOPMAINOHHEIE
TEXHONOIMM JUIA TIONCKA, TepepaboTKN M IpeALABIeHNs yaeOHOl n
HaYYHO-TIONMYIpHOT nHpopMalin, CTpPYyKIYPHPOBAHIS I HHTEpIpETALIN
nHOpMAITT, TIOMYHMEHHO M3 Pa3smMHEX HMCTOMHHKOB, KPHTITIECKH
AHANN3NPOBATL  MONydaeMyk  HHpOpPMAIIK® M OHEHHBATE  eé
JIOCTOBEPHOCTh KAK Ha OCHOBE NMMEIONINXCH 2HAHMIL, Tak M HAa OCHOBE
aHAJI3a NCTOYHNIKA MHOPMAIUTIH,

MPOSIBIATE OpraHH3aINOHHEIE n MO3HABATEIbHEIE y MeHIIs
CAMOCTOATENLHOIO  NMpHOOpeTeHNsT HOBLIX  3HaHMIl B IIpollecce
BBHITIOTHEHHS MTPOSKTHRIX 11 YieOHO-HCCIE[0BATENLCKIX padoT,

paGoTaTh B TPYNIE C HCIOTHEHNMEM pa3dNMHBIX CONMATBHEIX poieii,
IUIAHIPOBATE paboTy TPYIIEL, PAaIMOHATLHO PacTpeIeNaTh AeaTeIBHOCTh
B HECTAHJapPTHHIX CHTYAINX, afeKBaTHO OLIEHMBATH BKIAJ KakZOIO M3
VUACTHIKOR I'PYTITILL B PEIIEHIIe paccMaTpiBaeMoil IpodiieMel;

MPOSBIATE MOTHBALIMIO K Oyyuieil npodeccHOHAMBHOI AeATEILHOCTH 110
CHEIHAIBHOCTAM (PH3HKO-TEXHITIECKOTO NMPogIs,



TEMATHYECKOE ILUTAHITPOBAHIE

4.2 [TocToanHeli 3neKT piyecKHiT TOK 24

10 KJIACC
'  Kosmyectso uacos JJIeKTPOHHBIE
No HaumeHopanmne paszie/ioB u Tem ' (undpposbie)
Kourpoasnsle  IlpakTHueckne
n/n NporpaMmel Beero ofpazoBaTejabHbIe
paboThl padoTh
pecypcel
. Pa:me:n 1. HAVYHBII METO/1 ITO3HAHNS HPHPD,I[I:I
2 Hayurerit MeTom 1OIHAHMA TTPHPOJILI _ 6
Hroro nmo pasgeny 6
Pasgen 2. MEXAHHEKA
=1 KrmemaTrxa . 10 L
_ 2.2 JlyHavoma : 10
23 CrarHka TBEPIOTO Tena . 5 |
2.4 | 3aKOHEI COXPaHEHHS B MeXaHHKe ' 10 1
Hroro no pazgeny 35
Pazz!_eil 3. MOJIEKVJISIPHASA ®H3HNKA H TE PMDﬂLMAMHHA
34 OcHOBEI MOTEKY/IAPHOKHHETHYECKOIT TeOpHH | 15 1
32 _ Tepmopnnamika, T eropse MAITHHED | 20 |
13 ArperaTHele cocTosHNA BemecTea. (Dazopkie ' 14 1
' | Nepexofisl :
Hroro no pasgeny 49
Pasgea 4. 2JIEKTPOIMHAMIKA "
4.1 ONeKTpHUecKoe TI0Te : 24 1



43

Tokm B pas/IMHEIX cpefiax

Hroro no pazgeny
Pazgen 5. PH3HYEC KHIT ITPAKTHKYM

54

5.1 | OrsrveckHil IPaKTHKYM

Hroro no pasgeny
PezepeHoe Bpemsa

16
16
10

16

OBHIEE KOJTHYECTBO YACOB I10 [TPOI'PAMME

170

16




11 KJIACC

KoanuecTro yacos IeKTpPOHHBIE
HanMeHoBaHHe pa3Ie/oB H TeM ' undpoBkie
Ne n/m e Kourpoasusie  Ilpaxruueckne (Hpp )
NPOrpaMMsI Bcero ofpazoBaTelbHbIe
paboThl patoTsl
Pecypchl
Pasgen 1. DJIEKTPOJHHAMIKA
1 M arsmTHoe ToTe 14
. 1.2 _ Bmaicrp{marmrmaa HHITYKLHA 13 1
Hroro no pazgeny 27
Paspen 2. KOJIEEAHHA H BOJIHEI
2.1 Mexammeckie kKomebanrs 10
22 DITeKT pOMATHHTHEIE KOTTed aHHA 15
23 MexaHnuecKHe H /KT POMarHHTHEIE 10 1
- BOJIHEI
24 _ Orrima 25 1
Hroro no paijeny 60

Pazpen 3. OCHOBBI CHEIHAJIBHOII TEOPHH OTHGCHTEJH:?HDCTH

3.1 OcHorrr CTO 5 1
Hroro no pazgeny 5
. Paznen 4 KBAHTOBASA BH3IHKA
4.1 KQEEEIFXEEEHD-BGIE{UB oft Ay aimsm 15
42 DEHEa aToMa 5
43 (DH3MKA aTOMHOTO S7pa H 37IeMeHTapPHELX 5

YACTHI




Hroro no pasgeny

25

Pazgea 5. DJIEMEHTbI ACTPOHOMHNH 1 ACTPODPH3HKH

5.1 - DnmeMeHTEI ACTPOHOMHH H aCTPO(H3MKH
Hroro no pasgeny

Pazpea 6. PH3INYEC KHIT TIPAKTHKYM
6.1 (DirreckHil MpaKTHEYM

12

12

16

16 |

Hroro no pasgeny

16

Pasgea 7. OBOBHIAIOIIEE ITOBTOPEHHE

CHeTeMaTIAIN H obo0IeHe
TIPEIMETHOTO COZLEPKAHIA H OILITA

7.1 15
AeATeILHOCTH, IIPHOOPeTEHHOT O TIPH
- m3ydennn Kypea rsmsa 10 — 11 woraccos
Hroro no pajeny 15
PezepeHoe Bpems 10

OBHIEE KOJIHUYECTBO YACOB I1O IIPOT'PAMME

170

16




ITOYPOUHOE ILTAHITPOBAHIIE
10 I{JIACC

No
o/n

12

Tema ypoka

Pimnka — QyHIAMEeHTATEHAT HAYVKA O
Tprpofe

HayuHeit MeTo[ TIO3HAMIA H METOTEI
HCCTIeOBAHHA (I3 HYeCKHX TBITeHH

Beero

Kostnuecrso uacos

KouTpoikHEle
paGoTkl

IIpakTiueckne
paGorel

JaTa

HIVHEHH A

IeKTPOHHBIE
g poBkIe
00 paioeaTelbHBIC

pecypcsi

DKcrepHMeHT H TeopHA B Npollecce TO3HAHNA
npupoael. HabmogeHite 1 sKcTiepiMeHT B

(ke

Criocofu! mMepeHia (MHIHYeCKIX BeTHYIH

ADCoMOTHAA H OTHOCHTEEHAR MOrpelmrHoCTIT
maMepeHiit GrIreckIx BeInHH

Mopemporanne B dirnke. Porks 1 MecTo
(prrarmat B (pOpPMHPOR aHHH COB peMeHHOIT
HAVYHOI KapTIHHBL MIpPa, B MpaKTHYe KO
OedTenLHOCTH moneil

Mexamueckoe TEICESHE. Crcrema oTcUeTa.

OTHOCHT @MEHOCTE MEXAHHYECKOTO IBFDREHIA.

[Tpsamas 1 obparHas 3aaun MeXaHHKH

Pagmyc-pexTop MaTepHaTEHO TOUKIL, ero
IMPOEKITHH HA OCH KOOPAHHAT. TpaekTopHs.
[Tepemernenne. Cropocts. Hx npoexapot Ha
OCH KOOPJHHAT




10

11

ParHoMmepHOe NpaMoTHeiHOe TBIDKEHHE.
I'padrueckoe ormicaHie paBHOMEPHOTO
TIPAMOITHHETHOTO JBHAKEHIS

Crioxenne nepeMeneHiit 1 cropocTeii.
Pemrermte 3amau

HeparHomepHoe neroxeHne. MrHoBeHHAR
CKOpOCTE. Yckopere. [Ipavmommeiroe
JBHZKEHHE ¢ MOCTOSHHEMM YCKOPEHIeM

["padergeckoe ormrcaHMe MpAMOIIHeI THOTO
JBHZKEHHS € MOCTOAHHEIM YCKOpPEHHEM

13

14

15

16

CrobogHoe nagense. Y cxkopeHHe cBoGogHOTO
TajleHHs. 3aBHCHMOCTE KOOPIHHAT, CKOPOCTH,
YCKOPEHHSA OT BPeMeHH H HX TpadiiH
Jerente Terna, GPONUIEHHOTO TTOJL YITIOM K
TOPH3I0OHTY

KpueomiHeiiHoe rickerie. JIprxeHHe 110
OKPYAHOCTH. YTJI0BasA H JIHHeliHas CKOPOCT.
[lepron 1 uactora. lleHTpocTpeMHTENLHOE H
TOJHOE YCKOPEeHHe

Konrpom:uaa pabota no teme "KrHemarnka”

17

18

19

[leprrit 3axon Herotona. HHepipramsHELe
CHCTeME! oTeuéra. [IpHHIpm
oTHOCHTemsHoCTH amred.,

HEI‘IHBPI[HHIE:I{B-I’E CHCTEMEI OTCUETA

Crna, PapHoseficreyronias cia. Bropofi
aaxoH Heiotona. Macea

Baammopefictene ten. Tpernii 3akoH
HerotoHa




[Iprrmmm cymepriosHimH civl. Pemmenne 3agay
HA TpHMeHeHTe 3aKoHoe HetoToHa

3aK0oH BCEMHPHOTO TATOTEHIH.
OKBHBAJIEHTHOCTE I'PABHTALMOHHOI 1
HHePTHOIT Macchl

Crta TaKecTH H YCKOpeHHe CBOOOHOTO
TIa1eHHA

JlBrraerite HeOeCcHRIX T 1 HX
HCKYCCTBEHHEIX CITYTHHKOR. [lepBas
KOCMIHECKAs CKopocTs, 3akoHsl Kervtepa

30

Crota ynipyroctH. 3akoH 'yka. Bec Tena
Crota tpenna, [Tprpoma i BRI CIUT TPEHHA.
JlpioKeHIe B ATIKOCTH H ra3e ¢ YUETOM CHIIEI
COITPOTHRIEHHA CPE/IEI

Jaenenie. I'yipocTaTHYecKoe JaBIeHIE.
Crom Apwrmere

AbcomotHo TBepaoe Teno. [locTynarensHoe
H BpanaTensHoe JBHKeHHe TBepPIoro Teja

MoOMEHT CHITEI OTHOCHTEIEHO OCH BPAITEHHS.
[Tneuo crer

CrioskeHrie CHUL TIPHIOMKEHHEIX K TEEPIOMY
Teny. llenTp TaxecTn Tenma. YomoRHA
PABHOBECHA TEEPLOTO Telta. B
parHOBeCHT

Perrenrie zamau

il

EY

Kontpomenas padora mo teMe "[{iHamrima.
CrarTHka TBep7ioro Tema"

Haomymmse MaTepHATEHON TOUKIL, CHCTEMEI




33

MaTepHAILHEIX ToveK. []eHTp Macc cHCTeMEI
MaTepPHATLHAIX TOYEK. TeopeMa o [IBHAKEeHHH

IeHTPa Macc
HmMrmyiec cotel H Ir3MeHeHHEe HMITYIIRCA Tena.

3axoH COXPaHEHHA HMITYTIRCA. PeaxtmieHOE
JBHHCHHE

34

35

MoMEHT HMITYTIBCA MaTepPHATEHO TOYKI.
[Ipencrapnerie o cOXpaHeHHH MOMEHTa

HMITYJIBCA B LEHTPATTBHELX TOMIEX

Perrtersie zanau

36

37

PaGoTa cioml Ha MamoM H Ha KOHeUHoM
nepemelreHiH. ['padiueckoe IpejicTaplleHHe

paboThl ciikl. MOIHOCTE CHITED

Krymerrueckan sHeprist. Teopema ob
IEMEeHEHHH KHHeTIIecKoit SHEPIHI
IMB.TEPHHIIBHGﬁ TOWEFL

38

39

[ToTeHimpansHEIE H HEMOTEHIHATEHBIE CHITEL
[loTentmansHas sHepriud. Bropas
KOCMHYECKAH CKOPOCTh

Tperpa KocMIdecKasn CKOPoCTE. CBSIB
PabOTEL HEIMOTEHIMMATEHELY CHIT C
IIMeHeHHEM MeXaHHUecKoil aHepI T
CHCTeMEI Tell. 3aK0H COXpaHeH s
MeXaHHYeCKO SHeprHH

40

4

YTIIpyTie H HeYIIpyTHe CTOIKHOEEHHI.
VYpaerHeHe bepHYIUH U HleatkHO
AIIKOCTH

KonrponsHas pabota 1o TeMe "3aKoHEI




COXpaHeHH:d B MeXaHHEe"

PazenTHe npecTaBneH i o TIipHpoe

42 TertoTsl, OcHoBHELe TTofokers MKT.
Anddysus. BpoyHocKoe JBIGKEHHE
Crpoenrte razoo0pasHELX, KX H TEEPEIX

43 Tern. XapaxkTep ABHKEHHA 1 B3aiMOefiCTRHA
YACTHI[ BENIeCTRa
Macca 1 pazMeps MOTeKyT (ATOMOR ).

44 Kommecrso semectea. [locToarmasn
Aroragpo

15 Temmeparypa. Termoeoe papHoEecHe. [Ikana
[enscrsm

| 46 Pemrerote 3amau
47 Hneanmenedi raz. ['a30B6Ie 3aK0HEL
| 43 Yparnenne Mensieneera-Knaneiipona.
Petrerme samau
49 AbcomoTHas TeMneparypa. 3axoH [lansToHa
| 50 Hionporeccs! B MaeabHOM Iase ¢
TIOCTOAHHEIM KOTIYECTEOM BEINECTRBa
51 I'padirnieckoe rpeicTaBIeHHE H3OMPOLECCOR:
H30TepMa, H30X0pa, H300apa
| 52 OcHorHoe vpaeHeHne MKT
I 53 Pemtexrie Eéﬁ.ati
| Cesa3b abcomoTHOIT TeMITepaTypEL

54 TepMOJ{HHAMHYeCKOiT CHCTeME! co cpegHeit
KIHeTHYecKoil sHeprHell mocTyTaTelbHOTO
TEIUIOBOTO JABHAKEHHA €€ YACTHI[

55 O6obmenre H CHCTEMATHIALIA THAHMIIT 10




teme "Ocuosrr MET”

56

KoHrpom:uas paGota no teMe "OcHOBL
MI{‘I‘FI

57

58

39

60

TepsmopnHanieckad cHeTeMa. 3ajamie
BHeNHHX yorroeit g T cHeTeMEL
BrermHme 1 BHYTPEHHHE TTapaMeTPaL.
[Tapamerprr T]] cHcTeMEI KAK CpeIHIe
IHAYEHHA BeJITIHH, OTTHCEIBAIOIIHX e€ Ha

MHEPOCKOITHYECKOM YPOBHE

Hyneroe Hayano TepMOIHHAMHIKH,
CamornporspoiksHas penaxcarmis T)] crereMsr
K TETUIOBOMY PABHOBECHIO

Mojens HeansHOTO ra3a B TEPMOJIHHAMMEKE.
Y enoBHA MPHMeHHMOCTH 3T0T MOJeIH
Yparuerote Menneneesa-Knanefipona n
BEIPAJKEHIe 171 BHY TPeHHe T 9Hepr i

61

63

BripameHne 171 BHYTpeHHe 3HepIrin
OTHOATOMHOTO HIEATTEHOTO Ta3a.
Krazucrariyeckie 1 HecTaTHYeCKHe
TIPOLIECCHI

OneMeHTapHasg paboTa B TEPMOJHHAMIKE.
Brrmicmensie paboTs! 1o rpahHKy mMpolecca
Ha pV-gHarpamme

Tenmonepenaua Kak crocod IMEHeHIA
BHYTpeHHeit sHeprim T[] cHcTeMer Ge3
COBepIeHIA paboTkl

64
65

KoHBerys, TeITIONPOR O HOCTE, IRJIYYCHTIE

Kommecrro TermmoTel. TermmoéMrocTs Tema.




YHEJILHHH H MOTIApHAA TeIUI0EMEOCTH
BEIecTRA. Y,EIE:JIBH&H TeTuIoTa CropaHis
TOIUIMEA

Pacuér xomuecTsa TeIvoTsl IpH

66
Tervionepenaye
67 [ToraTie 06 agradaTHoM nporecce. [leprriit
JAKOH TePMOIHHAMIKH
KommecTeo TeroTs #H paboTa KaK Mephl
68 M3MEHEHHA BHYTpeHHeil sHeprim T
CHCTEMEI
Bropoii 1aK0H TepMOIHHAMITEI II1
69 PABHOBECHEIX H HEPABHORECHEIX ITPOLECCOR.
. HeobpaTiMocTs TIPHPOHBIX TTPOLECCOR
70 [Tprmrgae: peficrens Tervoerrx mammd. KITT]
| 71 MaxcrmaneHoe 1HavenHe KI1T]. mwor KapHo
| 72 Petrerme samau
IKONMOITYECKHE acTeKThl HCIOIBE30BAHNA
73 TETUIOREIX JABHTATeNeil. TellIoRoe
JarpsaIHeHHe OKPYAAROIIE cpest
74 Pemmenrie 3agay
I 25 OfobneHie M cHCTEeMATTHEAIINA SHAHIOT T10
Teme "TepMoarHamMika. TelUTOBEIe MAITHHEL"
76 KoHTpomsHas pabota o TeMe
"TepmoprHamika. TelUIoBREle MAaNIHHEL"
[lapoobpazoranie H KOHIEHCAITA.
77 Henapene i kurienHe. YiensHas Terrora
. napoobpazosaHA
78 - Ha{:LI.[[[EI-l]-II:IE It-ﬁeuacmuemm:e MapkL




KayecTeeHHAas 3aBHCHMOCTE TUIOTHOCTH H
JABIIEHHs HACKINEHHOTO 1apa oT
TeMITepaTypEL, HX He3aBHCHMOCTE OT 00BEMa
HACEIIIEHHOTO TTapa. 3aBHCHMOCTE
TeMITEPATYPEl KHITEHHS OT JIaBlIeHHs B
AHIKOCTH

BriagHocTts Bo3yxa. AbcormoTHas H

. 7 OTHOCHT €/IbHAA BIIAKHOCTE
| 80 _Pemerve sagay
Trépnoe reno. KpreramneckHe 1
81 amop(prEie Tena. AHIZOTPOIHA CBOTICTE
KPHCTATIIOR
3 [Tasneie 1 KpHCeTAUDIAIMA. Y le/BHAS
- TEIUI0Ta TUIaBIeHist. CyOmmvarms
Jledopmarpm TRéporo Tena. Pactaxerie 1
83 cxaTHe. Caerr. Mogyie FOnra. [lpenen
ynpyrix gedopmati
Temmoroe pacumHpeHHe FHIKOCTed H
84 TBEPABIX Tell. AHTaPMOHI3M TETUIOBBIX
Homed aHit YaCTHI[ BellecTRA
g5 [IpeoGpazoeane sHeprun B a3z oRbIX
_ Tepexoax
86 YparHenne tervioporo Garanca
87 Penrensie 2amau
[lorepxHoCcTHOS HaTAxeHHe. KalmoUspHELe
88 arnenns. Jlapnenne 1o HCKpPHBIIEHHO
_ TOBEPXHOCTBIO AHIIKOCTH. D opmyna Jlaroiaca
89 OB6o6ueHe H cHCTEMAaTH3ALHA 3HAHIGE 110




TeMe "ATperaTHele COCTOSHIS BeIeCTRA.
(dazorsie Mepexons”

Konrpormsuas paGora ro teme "ArperatHeie

>0 cocrogHiA Bemecrea. Dazorkie nepexoan”
INMEKTPHIALMA Tell H e€ TIPOABIIEHHS.

01 JnexTprdeckHit zapan. /[ra Brga
3MeKTPHYeCcKHX 3apanoB. [IpoBogHimTL,
JHATEKTPHEN H ITOIYITPOROTHHKN

9 JneMeHTapHEIT MTeKTPHYECKIT 3apan. 3aKoH
COXpaHeHH: 3TEKTPHYECKOTO 2aps/a

93 BramvopeiicTene zapanoe. Toueuntie
3apansl. 3akoH KyimoHa

94 Pemrerote 3amau

95 OnexTpHyueckoe rone. Ero geficTeHe Ha
TEKTPHYECKHE 3apsikl
Hanpsax&HHOCTE ATeKTPHYECKOT0 TIOIA.

96 [Ipo6Het 3apay. JIHAII HANPAKEHHOCTH
areKTpIeckoro o, OgHopoaHoe
IeKTpHYecKoe I1oJe

97 [ToTeHIMATLHOCTE IEKTPOCTATHYECKOT0
monA. PasHOCTE MOTEHIHATIOR H HATTPA/KeHHE
[ToreripiansHag SHepPIrHA 3apaga B

98 sneKTpocTaTHieckoM romne. [lorerman
3M1EKTPOCTATHYECKOTO IO
Crs13b HANPSIKEHHOCTH ITOTI H PAZHOCTH

o MOTEHIMHATOR JIIA 3IEKTPOCTATHYECKOT 0 TIOTB

100 [TpHHIMIT CYITEPIIOIHIIH HTeKTPHYECKIHX

TIoMNeit




101

Penrenrzte zamau

Ilore Toueuroro zapaga. [lone papHoMepHO

102
sapaxeHHoll ceprr
[Tonme papHOMepHO 3apAAKEHHOTO 110 0OBEMY

103 mrapa. [lone papHoMepHo 2apaKeHHOIT
OeCcKOHEeUHOTT TIOCKOCTH

104 [TpOROHIKH B TIEKTPOCTATHYECKOM TTOTIE.
Yenorne paRHOReCHA 3apANOR

105 jlnan&tc'rp_rm:r{ H nnn},rnpa.::;o_nm{lu{ B
TTEKTPOCTATHYECKOM TTOTTEe
KonpeHcaTop. 2MeKTpoéMKOCTh

106 KOHJIEHCATOpa. JMeKTPOEMKOCTE THIOCKOTO
KOHJIeHcaTopa

107 [lapamrensHoe coeiHeHHe KOHIeHCATOPOR

| 108 [TocnegopatensHoe coelHEHIE R
KOHJIEHCATOPOB
. 109 JHepIrud 3apaKeHHOr0 KOHeHcaTopa

110 Pemrenste 3agas

11 JIBIAKEHHE 3apSKeHHOIT YaCTHIIEL B
OJIHOPOJIHOM 3JIEKTPIMECKOM I1071¢

112 Pemrenne 3apau

113 OGobueHie 1 cHeTeMAaTH3AIHA YHAHIGT TTo
TeMe " DNeKTpHYecKoe Tone”

114 KGH'IFDJILH}]H ﬁaﬁnﬁ IO TeMe
" DneKTpHUECKOe TTole"
Crora toka. [TocrosaHHsnT Tok. Y enosmsa

115 CYIIECTRORAHHA MTOCTOAHHOTO

HMIEKTPHYECKOTD TOKA




116

Herowrnma Toka. Hanpaswerste n 371C

Saxon Oma I y4acTKa LelTL

e DIeKTPHYECKOE CONPOTHRIIEHHE \
3aBHCHMOCTE COTTPOTHRBIIEHHA OJHOPOIHOTO
118 TIPOROJTHIESA OT €0 JJIHHEL 1 TUIONaTH 1
TIOTIEPEeYHOTO CeYeHHA
119 ViiensHoe CONpPOTHRIIEHIE REIECTRA. 1
Pemenme 3anau
120 [TocnegoparentHoe, NapawIenLHOE, 1
CMeIaHHOoe coeqIHeHHe IMPOBOIHHKOB
| 121 Pacuér pazgeTRIEHHBIX 3NIEKTPHYECKIX 1
menefi. [Ipaemma Kupxroda
122 Pemrenme 3anau 1
123 PaGora snexrprdeckoro Toxa. 3axoH [xoyis 1
—Jlerita
124 Penrenme 2ajay 1
125 MomHoCTE STTeKTpHYecKoro Toka. Telmtoras 1
MOITHOCTE, BhIjledeMan Ha pesHeTope
126 Pernrensie zamau 1
| 127 3]1C m BHyTpeHHee CONPOTHBIIEHHE I
HCTOUHHEA TOKA
198 SaxoH OMa U1 MOMHOI (3aMEHYTOIT) t
TEKTPHYECKOTT LIerH
120 | Pemermesanas 1
130 MOIIHOCTE HCTOYHHKA TOKA 1
131 KopoTkoe 3aMEIKAHIE 1
j 132 KonjteHcaTop B LEIH MOCTOAHHOTO TOKA 1




133

Penrenrzte zamau

Penrermte 2amgau 1o TeMe "[locToarrwnit

134 1
sIeKTpHYeckHit Tok"

135 Pemrernte zamgau o Teme "llocTosmmuni 1
IeKTpHYecKHiT Tok"

136 Pemrenste zagau mo teme "[locToaHHent 1
3MeKTPHYECKHIT TOK"

137 O6obueHiie H cHCTeMATHEAIIHA THAHIGT TIo {
TeMme "[locToAHHENT 3MmekT prveckrdi Tox"

138 Konrpomuas pabora no teme "TlocTosHHEIT 1
eKTpHYecKHit Tok"
DneKTpHYecKas MPOROIHMOCTE Pa3TIHYHELX

139 BEIIECTE. DIeKTPHYeCKHIT TOK B MeTaax. 1
CRepXIIpoBOIHMOCTE
DMEeKTPHYEeCKHit TOK B pacTBOpax H

140 PACIUIABaX MIEKTPOIHTOR, 3aKoHE Dapaged 1
IUIA ATIeKTPOTH2a

141 JneKTpHYeCcKHiT TOK B razax. [lmaima 1

142 JneKTpHUECKHIT TOK B BakyyMe. Baxyymrsie 1
npHOOpEL

| 143 JNeKTpHYECKHIT TOK B ITONIYITPOBOAHHKAX 1

144 [TormympoBoaHIKOREIE TIpHOOD 1
@rrzpreckadt MPAKTHEYM 110 TeMe
"Hameperite CHIIEI TOKA H HATTPAKEHIA B

145 TETTH TIOCTOAHHOTO TOKA TIPH TIOMOTITH 1
AHATIOTOBBIX M IH(POBEIX HIMEPHTENLHBIX

. nprbopor”
146 Qrrariecradl mpakTHEYM 110 Teme "HayueHie 1




HePABHOMEPHOTO IBHKEHHA ¢ LELI0
oTIpe/Iene A MIHOBEHHOT cropocTH”

147

OrirapeckHil MPaKTHEYM 110 TeMe
"Hamepenie yeKOpeHHA ITPH TIPAMOIIHHEFTHOM

PABHOYCKOPEHHOM IBHIKEHIT IT0 HAKITOHHOTT
ToIocKoCTH"

148

149

150

151

Dr3rMeckIii MPaKTHKYM 110 TeMe
"H3amepeHne yeKopeHHA cEoboIHOTO

TaneHHa”

OyzpMeckiii MPaKTHKYM 110 TeMe
"Heeneporanie 3aRHCHMOCTH TepHOjA
o0paneHa KOHHYeCKOro MaATHIKA OT €ro
TapaMeTpor”

(DrzrdeckIit MPAKTIEYM 110 TeMe
"Hamepenne pasHoReficTByIomedi CHIEL PH
ABIDKEHI OpycKa 110 HAKTOHHOIT TUiockocTH”
Drrzrrectadi MPAKTHEYM 110 TeMe
"Hecnepopaniie 3aBHCHMOCTH CHIT YTIPYTOCTH,
BOIHHKAONIX B MPYEHHE H PE3HHOBOM
obpazne, oT X gedopmalpm”

Qe ckIii MPAKTHEYM TI0 TeMe
"Hamepenne KoapHIFIEHTa TPEHIH 110
BEIITIHHE yITIoBoro KoadwpramienTa
saeHcrMocTH Frp(N)"

153

154

Drr3reckHii NMPaKTHEYM 110 TeMe
"lcenenopanie yenopHii paBHOBeCHA
TEEPIOro Tella, HMEIOIIEro OCk BpanleH"

(DimHdecki MPaKTHEYM TT0 Tede




"ameperie KIHeTHUECKOIT YHePIHI TeMa 1o
TOPMO3IHOMY ITyTH"

155

156

157

Orrapmeckril mpakTHEyM 110 Teme "Il3yuenie
isobapHoro nporecca”

DrrpeckHil MPaKTHEYM 110 TeMe
"Hzmeperse yIemsHo TermoéMrocTi”
Drr3reckiit NMPaKTHICYM 110 TeMe
"Hamepernrie abcomoTHOT BIAKHOCTH
BO3AYXA H OLIEHKA MACCHI TIAPOE B
roMeneHm"

158

159

DirpdeckHdil mpakTHEYM 110 Teme "Hayuenre
TIPOTEKAHHSA TOKA B LN, cofepxaneft
KOHjleHcaTop"

Drrzpmeckuit MPaKTHEYM 110 TeMe
"Heonmeposanie 3aBHCHMOCTH CIUIBI TOKA OT
HATTPAKEHHA U4 TaMTTE] HAaKaTHBAHHA"

160

161

Qrrzpeck it mpakTHEYM 110 Teme"CHATHE
BOJILT-aMIIepHO XapaKTepHCTHEH roa”
Pezeprrerii ypox. O6o01mere 1
CHCTeMAaTH3IaIHA IHAHMIT 110 TeMe
"Krnematika"

163

164

Pezepenriit ypox. O6o6mene 1
CHCTEMATHIALFEA 3HaHHET 110 TeMe

" Irmanmrma

Pezepensiit ypox. OGobiierse i
CICTeMATIZ AN THAMIGT 1o Teme " CraTima
TEepforo Tena"

Pezeperrrit yvpox. O6obmerne 1




CHCTEMATHZALA 3HAHIGT 110 TeMe "3aK0HEL
COXpaHeHHA B MexaHHKe"

165

166

167

168

169

170

Pezepenriit ypox. O6o6menie 1
CHCTEMATH3IAIMA 3HaHHT 1o TeMe "OcHOBRI
MOTTEKYTHPHOKHHEeTHYecKoit TeoprH”

Pezeprreiii ypox. Obob1merie 1
CHCTEMATIZALHA SHAHITT 110 TeMe
"TepmopnHamika. Terulopsle ManIHHED"

Pezepraerii ypor. OGob1mene 1
CHCTeMATIIALE THAHMH 110 TeMe
"ArperaTHsle cocTofHHA Bemectra. Dazorwie
Tepexoasr”

Peseprnriii ypox. Obobmenne 1
CHCTeMAaTH3IAIHA IHAHII 110 TeMe

" DnexTpHuecKoe Ione”

Pezepereriii ypox. O6obmenme i
CHCTEMATHIAINA IHAHHIT 110 TeMe
"[TocToaHHEDT SnMeKTpIYeckIii TOK"
Pezepenriii ypox. O6obmerie 1
CHCTeMAaTH3IALHA 3HaHHiT 110 Teme "Toxn B
PazTHYHELE cpemax”

OBHIEE KOJIHYECTBO YACOB I1O
[MPOI'PAMME

170

16



11 KJIACC

Tema ypoka

Koauuecreo uacos

Beero

KoutpoiabHbie
paboThi

[IpakTnueckne
paboThl

JaTa

HIVeHHHA

DNeKTPOHHBIE
uHpoBbIe
oGpazoBaTelbHEIe

pecypehl

=2

BzarmomeficTEHe MOCTOAHHEIX MATHHTOR H
IPOROJIHHKOB ¢ TOKOM. MarHuTHOe 11o71e.
['mmoTteza Ammepa

Bexrop MaruutHoit mupyxgo. [Tprragpot
CYTIEPTIOFHINH MATHHTHRIX Ttoteft. Jlrrmm
MAarHHTHOH HHIVEIDO

MarsmTHoe ITo7e MPOBOIHHKA C TOKOM.
OmmIT Operefa

10

Cra Amriepa, eé HalTpaRIeHHe H MOIVITE
Pemrermie aﬁﬁa;{ ) .

I PHME-!-[.EHH-E 3aK0Ha Axmmepa.
SMEKTPOIEMEPHT &TEHEIE TIPHOOPEL

Croa JlopeHiia, eé HATIpaBJIeHIe H MOIYIIb.
JBiDKeHIe 3apAAKeHHOIT YaCTHIIEL B
O HOPOIHOM MarHHTHOM IT0JIe

Pemrersie 3amau
Patora cie Jloperiia
Penrenste 3ajau

11

MarsHTHOE TT071e B BelllecTRE.
(DeppoMarHeTHKH, Iapa- M JIHAMATHE THKH
OcHoBHEIE CBOTICTBA (heppOMATHETHKOR.
[Tprmenenne GeppoMarHeTHKOR




13 Pemrernie 2agau mo teme "MarmmrHoe mome”
14 Pemrernte zagau rmo Teme "MarmmrHoe mone” '
15 S BreHIte 3IeKTPOMArHHTHOM HHT YKL
[loTok BekTOpa MarHHTHO HHIYKIHH
16 9IC myyanm
17 3aKoH 3MeKTPOMATHHTHON HHIYKITHH
_ Dapages Il
: 18 Bixperoe snexrpryeckoe rone. Toxn Oyxo .
19 S C HHIYKIH B ABHKYITHX CH
TTPOR OJTHHKAX
20 Perrenne 3amau
21 [Tpapnmo Jlexa
| 39 HugykrHEHOCTE. KaTyImka HHIVKTHBHOCTH
B LEIMH TIOCTOSHHOTO TOKA
23 Senenme camonupyranm. 3/1C
CAMOMHTYKLHI
24 OHepris MATHHTHOTO TIOTIA KATYIIKH C
TOKOM. ZVIeKTPOMATHHTHOE T1071e
25 Pemrermie 1amau
26 Ofobmersie H CHCTEMATIHIALT IHAHITT 0
TeMme " OIeKTpoAHHAMHEa"
57 Konrpomsuag paGora no reme
"OnexTpojHHaMHKa"
23 KonebatemmHas cicteMa. CroboIHLIe
xonebanns. IapMoHIueckHe Kormebanis
79 KnHeMaTiiecKoe H JIHHAMITYECKOe

OImHCcaHe KonedaTe/IbHEIX B HKeHITT




JHepreTHdeckoe orHcaHHe. Brmog
AMHAMITUECKOTD OTHHCAHNA TapMOHITIECKID

2 KomeOa it 13 HX SHepreTHYECKoro H

KHHEMATHYECKOTO OIHCAHIA
. il AwmoomTyaa 1 daza KonebaHiit

[Teprox 1 yactora Konebammi. [lepron
MANEIX CEOOOIHEIX KOleOa T

32 MaTeMaTHYyeckoro MasTHHEA. [leprog
CBOOOJIHED KonedaHHil npy AHHHOro
MasTHHEA

33 3aryxarwoiie KonedaHida. BrHyEIeHHbIe
Komebara. Pezonarc

| 34 AptoxomnedaHis

35 Pemrenne 3amayu

6 Vpox-xondepenina "MexaHeckie
Ko/1eDaHis B My3RIKATBHEIX HHCTpYMeHTax" |

37 Ofobdoierie M CHCTEMATITI AL JHAHTINT o
teme "Mexammgeckne xonebamma”

38 OnMeKTpoMarHHTHEIe Koleba .
KonebarensHelii KOHTYp
Dopmyina TomcoHa. CBAIE AMITIHTY/EL

39 3ApANA KOHIEHCATOPA C AMITIHTYI O CHITED
TOKa B Kone0aTelnbHOM KOHTYpe

40 Elmuil COXPAHEHHA SHEPTTIH B HIeaTbHOM
konebarelbHOM KOHTYpe
Jaryxaronmie 37eKTpOMarHHTHEIE

41 konebanis. Brmyxnennsie

SNEKTPOMATHHTHEIE KortebaHMs




[lepemenHEri Tok. PetHcTop H KOHJ eHCaTop

+ B IIEITH TEPEMEHHOT0 TOKA
3 Karynrka HHIVKTHEHOCTH B LIETIH
TIepeEMEHHOTO TOKa
A4 Saxon Oma JUIs slTeKTpiHYeckofl 1erm
TePEeMEHHOT0 TOKA
Ménﬁumm MepeMeHHOTD TOKA
45 AMIUIMTYIHOE H JefiCTRYIOIee SHAUCHHe
CHUTBI TOKA H HAITPSKEHIA
46 Pezonanc B a7meKTpHUecKofi 1erm
: 47 Pemenie 3amau
I»Inearm:»mﬂﬁpanctl}opmamp.
48 [Ipomseojcreo, nepegaua H noTpebnerie
3TEKT PHYECKOIT YHePIHH
IKOIOTHYECKI e PHCKH TIPH ITPOH3BO/ICTRE
49 IMEKTPOosHePrHH. Ky Ik Typa HCITomk308 aHIHA
3MEeKTPOIHEPTHH B TOBCeIHEeBHOI JHITIHH
50 Pememe zamau
51 Permerite 3amau
52 O6obueHHe 1 cHCTeMAaTIBaLs 3HAHII 110
- TeMe "DNeKTpoMarHHTHEIE KoneGaHHa"
53 M exarreckie BOTHEL. XAapaKTepHCTHEH
MeXaHITYeCKHX BOIH
| 54 CroficTRa MeXaHHYECKHX BOIH
53 3eyr. XapakTepHCTHKI 3BYKA
| 56 Hudpazeyk i ynerpazeyk. [lymoroe

JATPAIHEHHE OKpYHKArOUeit cpeb




57

Pemrenrie 1amau

58

BJ'IERTI]GMHI'PIH'II{EIE BOJIHEL H‘]H}“—I&HI{E
SNEETPOMArHHTHEDL BOITH

an

OHeprus 31eKTPOMArHHTHELX BOJTH.
CroiicTea 37IeKTPOMATHHTHEIX BOIH

60

61

[ITxana s7eKTpoOMarHHTHELY. BOITH.
[IprvMeHeHHe 371eKTPOMATHITHEIX BOJIH B
TeXHHKE H ORITY

[T pHHIPIEL PAHOCESIH H TeTIeBIIeHHA.
Pagmomokampsa. DIeKTpOMAaTHHTHOE
3arpsA3IHeHHe OKpYEAalomeil cpeInl
Konrpomsaas paGora no teme "KoneGania
H BOJHEL"

63

64

CpeT. 3aK0H NPAMOITHHEITHOT O
pacIpocTpaHeHH: CBeTa

Penrerie 3agay Ha IpHMeHeHHe 3aK0HA
MPAMOIHHEHOTO pacTpocTpaHeH s cBeTa

65

OTtpasxeHne ceeta. [Imockoe 2epkano.
Ceprrieckoe 3epKaio

66

67

[1penommente crera. AGComOTHELT H
OTHOCHT &/ILHENT NOKa3aTellh TTPelIoMITeHH .
[Tormoe BHYTpeHHee OTpaykeHHe.
I1pepenLHEL yTOM MOMHOTO BHYTPEHHET o
OTpakeHH

Perirene 3ajay Ha IPHMeHEHIE 3aK0HOB
OTpaKeHMA H NPEIOMITEHIA CBeTa

68

Xop mydeii B rpraMe. [{HciepcHs cBeTa.
CrnozHelt cocrar Oertoro ceera. [{per




JImpar @okycHoe paccTOAHHE H

@ OITTHYECKAS CHUTA JTHH3IEL
70 [Tocrpoente 200 pakeHinl B JIHH3aX H HX
cHCTeMAaxX. Y BeTHUYeHIe JIMH3bI
Penreryte 3a1ay Ha MocTpoeHie
71 H300pameHIIL MOMYYAEMEIX C TIOMOITLED
TIHH3
72 ['na3 Kax ornrirdeckas cHCTeMa
73 Pemensie 2agay. [Ipegens mpHMeHHMOCTH
. reoMeTpIHeckoil OITTHEH
. 74 CrOpOCTEL CBETA H METOJIH €€ HiMepeHHA
i) Hriciiepm cEeTa - a
76 Hurepdepeninia ceeta
77 KorepeHTHEIE HCTOUHHKIL. Y CITOBHA
HAGIIO e I MAKCHMYMOE H MHHIMYMOB
78 Permrenrie 3amau
79 [1proverense HHTepdepeHLIT
80 Mudpaxips ceera
g1 JudparamponHas penrérka. YelnopHe
. Haﬁmn_emm I'TARHEIX mmm_yman
82 Pemrernte zamau
23 IlonepeuyHoCTE CBETORLIX BOIIH.
[Monapmsaiges ceera
84 Penrermie sagay
| 85 Cne'raﬁme ﬂﬁemm E TIPHpOJLE
86 (O Gobmeriie # CHCTEMATITI AL SHAHIIT Mo

Teme "Omrixa”




87

Kourpomsuas paGora no teme «OITHEA» 1
I"paHHIE] MPHMEHHMOCTH KJIaccHYecKoi
88 MEXAHHKH. 3aKOHEI 3/IEKTPOJ HHAMIEKH H 1
TPHHIHIT OTHOCHTEIEHOCTH
39 [Tocrynars cnelaTsHO TeopHH 1
OTHOCHT€/IEHOCTH
[IpocrpaHcTB eHHO-BpeMeHHOTT HHTepRar.
[Tpecbpazopanna Jlopenia, Yomosne
90 MpHYHHHOCTH. OTHOCHTETRHOCTE 1
OJIHOBPEMEHHOCTH. 3aMe/IeHIe BpeMeHH 1
COKpAIeHHe JUTHHE
91 BHelﬁn{ﬂ HIMI}’HLC pensSTHEHCTCKOM 1
YACTHIIEI
92 Crsa3p Macchl ¢ sHepIrHeii H HMITYIIRCOM |
PETATHBHCTCKOIT YACTHIEI. JHEPTHA MOKOA
: 93 Pa;no;_ecnne_ TeIUIOROe rﬁgy}xg_}-me 1
94 FaxoH cMemneHHa BrHa 1
95 I'mmoreza M. [Tnanka o xeadrax. (DoTOHEL 1
96 BHep_n{H H HMITYTIbC ipoToHa 1
o7 Doroaddexr. Omerrer A. T'. Croneroea. 1
JakoHe! otoadderra
08 YparHenne SitHmrefina pma doroaddexra. )
"KpacHasz rpaHmHi@" (_bo'ma jpexra
: 99 Jasnenne ceera. Ormerrel [1. H. JleGenera 1
| 100 Bomvorrie a::mjftme_n UACTHIL 1

101

Bomuet 1e Bpoiba. JlinmHa BolHE Jle
EBpoita i pasMeps! o0IacTH JTOKATHEALI
OBIDKYIIEiicA YaCT I




102

KopnyckysapHo-BolTHOBOI TyammM

103

JndpaKini 37IeKTPoHOR Ha KPHCTAIIaX

104

CrierpidpHia H3MepeHTHT B MIIKPOMHpE.
CooTHOIIeHHS HeoNpeeléHHOCT eft
I'eitzentepra

105

Penrenye rpadpiieckin sajgad

106

Pemenre pacuéTHeIX 3a71ay

107

108

Konrpomsaas padora o Temam: "OcCHOBRI
CTO", "KopiyckyIapHO-BOTTHOR Off

pyarmem” |
OTIEITEL [0 HCCTe[OBAHIIO CTPOEHHA aToMa,
IlmanerapHas Mofens atoMa Pezepdopna

109

[loerynarer Bopa

110

Buper enexrpor. CriekTp ypoBHeit 3He priH
aToMa BOopoa

CrioHTaHHOEe H BEIHYAIEHHOE H3TyUeHHe
CBeTa

Jlazep

Hyxmorras mMomgens agpa [effzenbepra-
Heanenxo. 3apan 1 MaccoBoe UHCIIO A7Ipa.
Hazoroner PajiHoaKTHEHOCTE

114

3aKoH pafHoaKTHEHOTO pacriaga. CroficTea
HOHIIHPYIOLIET0 HaTyueHs. BrsHie
PATHOAKTHRHOCTH HA AJIBRIE OPTaHITIMBL
Jozmerpra

115

OHeprud cBa3H HYKIOHOB B jpe. SnepHete
ciml. edext Maccer agpa. S gepHrie
peaxinn. SigepHeie peaxkTopsl. [IpoGnemMer




116

117

VIIPABIIEMOT0 TEPMOAIEPHOTO CHHTE34.
DKOMOTHYeCKHEe ACITEKTH PAZBHIHA SepHOTT
SHEPTeTHEH

MeTofikl perHCTpaLiiH 1 HeCTIel OBaHA

ATMEMEHTAPHEDL YACTHIL. MHM&HI“HJIE:HBIB
B3aHMOIeHCcTRIA. EEPI-[DHLI_, Me30HEI H

menroHsl. [pejcrapnenne o CranaprHoi
MofenH. Kpapk-rmooHHas Moflelb afpoHOB
Om3uKa 3a npefenamy CraHgapTHoi
MofenH. TéMHaa MaTepHA H TEMHAA
sHeprua. Exnrereo ¢rrHyeckoil KapTHHED

MIipa

118

ZITarkl PA3BHTHA acTPOHOMHIL. 3HAUEHHE
ACTPOHOMHH

119

[1pHMeEHHMOCTE 2aKOHOE (PITIHEH [TId
OO BACHEHHA TTIPHPOJIEL KOCMHYECKHX
o0LeKToR. MeToIE acTpoHOMIIeCk X
HCCTIeNOR AHT

120

CoOBpeMeHHEIE ONTHYECKHE TETeCKOTEL
PagHOTeNecKonkL, BHeaTMochepHas
ACTPOHOMILA

By 3eéaHoro Heba. Cospesid, gpiiie
3REFRL, TUIAHETEL, 1IX BHIMMOE JBIHAKEHIE
ComueuHad cHeTema. CormHire. ComHeuHad
aKTHEHOCTE. Herounnk sHeprim CommHia 1
3BEI

3BEIIEI, HX OCHOBHEIE XapaKT epHCTHEH.
Hmarpamma "cTieKT panBHEL Knace —




CRBETHMOCTL"

124 ARe3IEI ITTARHOI MOCIeIoBATENEHOCTH

BHyTpenHee cTpoenie 386371, CoRpeMeHHEIE
TIPeICTABIEHHS O TIPOHCXOAEHIHH 1

K5 aROIIOIHH CoTHITA B 3863, DTATIRD AIRHH
3BEI

126 Meunsit [Tyrs — wama Fanaxraika. THims 1
ranaKTik. YépHeie AMPH B Apax ramakTHK
Beenennas. Pacumpenne BeenenHoii. 3akoH

127 Xaboma. Teopma bomemoro B3peEa.
Permmxroroe mimyueHie

128 MacmrrabHas crpykrypa Beenennoii.
M eTaramaxkTika

129 HepeménHz1e MpobiTeMs! acTPOHOMHH
Dir3rgecKHii MPaKTHEYM 10 TeMe

130 "Hecmenor aHie MATHHTHOTO TIOJIT
MOCTOAHHLR MArHHTOR"
DHIHYecKHiT MPAKTHEYM I10 TeMe

131 "H3yueHHe TABHCHMOCTH CIUTEI AMITEpa oT
CIUIBI TOKA"
Dr3HyecKHil MPAKTHEYM 110 TeMe

132 "Hecnenos anie ABIEHHA
ITEKTPOMArHHTHON HHIVEITHH"

133 DH3yecKHit MPaKTHIYM 110 TeMe

"HeenenoraHHe ARTEHHA cCaMOHHIYEIHH"

(DIBEIMeCKHiT MPAKTHEYM TI0 TeMe
134 "H3smepeHHe nepHoaa cEoOOTHEDX
KomedaHHil HUTAHOTO 1 NPYAHHHOTO




MATTHHEOE"

(DIzHYecKHiT MPAKTHEYM IT0 TeMe
135 "[Tpeobpazopaniie SHEPTHH B TP YEHHHOM
MasTHHKe"
(DI3ndecKHil MPaKTHEYM 110 TeMe
"HeenegoraHie repeMeHHOT0 TOKA Hepes
TOCITIeIOEATENEHO COeIHHEHHELS
KOHJIEHCATOP, KaTYIIKY H pe3HcTop"
Dir3HecK it MPaKTHEYM T10 TeMe
"HayueHne ImapaMeTpPOR IBYKOROI BOIIHEL"

136

137

(DH3HYeCKHIT MPAKTHEYM I10 TeMe
"IaMepeHHe TTOKAZAT eI TIPEIoMITeHHA
crexia” i "Tlomyuenie izobpakeHns B
CHCTEME H3 TUIOCKOTO 3epKaia H JIHHIE"

138

(Dr3HyecKHit MPAKTHKYM 110 TeMe
139 "H3mepenre (hoKyCHOTO paccTOSHIA
pacceHBARONII JTHH3"

(DIzHYecKHiT MPaKTHEYM 10 TeMe

140 "HaGmogenne audpaxipot, HHTephepeHim
H TIONAPH3aLiiH cReTa”
DrzHyecKHit MPAKTHEYM 110 TeMe
"Onpemenerie HMITYTIECA H SHEPTHH

141 PenATHEHCT CKHX YacTHII (1o doTorpadims
TPEKOB 3aPSKEHHEIX YACTHI[ B MATHHTHOM
nosne)"

D1r3sMecKHit MPaKTHEYM 110 TeMe
142 "HeenenosaHiie 3ARBHCHMOCTH CIDIRI TOKA

Yyepes CRETOMHO] OT HaNpSAeH A"




143

(OH3HYecKHIT ITPAKTHEYM TI0 TEMe
"HecnenoraHie crieKTpa pa3pekeHHOTO
ATOMApPHOTD BOLOPOIA H HiMEpeHHe
noctosHHoit Prpbepra”

144

Pro3rgeckHit MPAKTHEYM 110 TeMe
"Heenegoeanie pagHoakTHEHOTO (poHa ¢
HCIOE30B AHHEM JIo3uMeTpa”

DI3HYecKHiT MPAKTHEYM 10 TeMe
"Habmoiemis 2 &3[HoTo Heba
HEBOOPYAEHHEIM ITIa30M ¢ HCTIONE3OBAHHEM
KOMITLIOTEPHELX MPHITOMeHIOT 111
OTpe/ielTeH s MoNoKeHHs HeDeCHRIX
00BEKTOB HA KOHKPETHYIO /IaTy: OCHOBHBIE
coeez i CeRepHOTo MOMYVIIAPHA H ApKHe
3EE3E"

146

147

148

O fobmeHite H CHCTEMATIN AL SHAHITL
Ponk rsHKN H acTPOHOMHH B
SKOHOMHMUECKO, TeXHOIOTHIecKoit,
COLHATEHOIT H aTHUecKoit cihepax
MedaTeTEHOCTH YeIIoReKa

Ofobmernie H CHCTEMATIIIALTI JHAHIOL
Pois 1 MecTo dursiic i acTpoHOMIOH B
COBpeMeHHON HayyHoil KapTiHe Mipa
Ofobnierie H CHCTeMATITI AL JHAHIOL
Poms drrireckoii Teopii B hopMHpPOBAHII
TIpeicTaBIeH it o qurHyecKoil KapTHHe
MHpa, MecTo (i2Irdeckoil KapTHHEI MIpa B
o01eM psajly COBPEMEHHBIX €CTeCTBEHHO-
HAYYHELX TPefi cTARIEHHIT 0 ITpHpoe




149

O Do0ImeHie H CHCTEMATHIAIIT THAHMI TI0
Teme "Krmemarira"

150

1351

153

154

Ofobmerte 1 cHCTEMATIFIALTHS SHAHIOT Mo
Teme "Krnemarmka"

OGoboeroie 1 CHCTEMATIIIALTHS IHAHIOT Mo
Teme "JIrHamrma"

OfobmHerte 1 CHCTeMATITI AL THAHIHT 110
Teme "CraTHKa TBepaoro Tesna"
Ofobmeriie H CHCTEMATI AL THAHTHT o
Teme "3aK0HEl COXPAHEHHA B MexXaHHKe"

O Gobmense H CHCTeMAaTIR ALl JHAHIG 110
Teme "OCHOBR MOTEKYITAPHO-KHHE THYE CKOTT
TeopHH"

156

157

158

159

O fobmerniie H CHCTEMATIZALIIE IHAHIGT 0
Teme "TepMogHHaMiEka. TeIUIoBkle

MarHs"

Ofobdoierie M CHCTEMATITI AL JHAHTINT o
Teme "ArperarHile COCTOAHA BEIIecTRA.
(Daz0REIe Mepexoanl”

O Gobuiensie H CHCTEMATIZALNE IHAHIGT 1o
Teme " DNeKTpHYecKoe roe”

(O6obmmersie M CHCTEMATIIALTA IHAHIIL 0
Teme "[locToaHHENT amekTpHYeckHiT TOK"

OBobmmerie # CHCTEMATIALIA IHAHIIT 10
Teme "TOKH B pasIOUHEIX cpegax”

160

161

OGobmere H CHCTEMATH AL 3HAHHIT 1o
Teme "MarrmmrHoe momne”

Peaggmﬂi_}?mc. Dﬁuﬁn_:;_em{e i




CHCTEMATIMAIHA SHAHIGT 1o TeMe
" InexTpoMarHHTHAS HHIVELDA"

163

164

165

166

PezepeHrnt ypok. O6obieHne i
CHCTEMATHIALIA 3HAHII 110 Teme
"Mexaniyeckie KonebaHma"
Pezeprrrni ypox. O6obmenHse i
CHCTEMATH3ALIHA 3HAHHIT IT0 TeMe

" 3NeKTpoMATHHTHELE Koebanmsa"
PezeprHini ypok. O6obmenne i
CHCTEMATITIAIINA 3HAHHMI 110 TeMe
"MexaHiueck e 1 37eKTPOMATHHTHEIE
BOJHEL"

Pezepeneiit ypox. Obobmenne 1
CHCTEMATIRAIIHA 3HAHHIT 1o Teme "OrrTima”

Pezeprrini ypok. O6obmerHne 1
CHCTEMATIZALNA 3HAHHIL 110 Teme " CcHOBRI
CTO"

167

168

169

PesepeHent ypok. O6o0imeHne 1
CHCTEMATH3IALIMA IHAHMIT 110 Teme
" KopriyckymnsapHo-g orHoBofi gyamsm”

PezepeHrni ypok. O6o6menne i
CHCTeMATH3ALIA 3HAHHIT 1o Teme "DisHKa
aroMa"

Pezeprrunt ypok. O6obmense n
CHCTEMATIMALTE 3HAHMI 1o Teme "DIniEa
ATOMHOI'O A/1pa M 3JIeMEeHTAPHEIX YacTHi"

170

PezepeHrni ypok. O6o0imense 1

CHCTEMATHIAINA IHAHIG 110 TeMe




"OnemeHTH acTpodirrzEn"

OBUIEE KOJIMYECTBO YACOBIIO
INPOTPAMME

170

16




VYUYEBHO-METO/JIYECKOE OBECIIEYHEHITE
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@rmmnka. 10 knace. bazoBwlil 11 yrinyOineHHEI ypoBHIL Mskimmes [7.5.,

Byxoruer B.B., Corcknit H-H. / Iloa pex. [lapdenrsesoit H A

METO/JJHYECKHE MATEPHAJIBI JIJIA YHHTE.TH
@Dimnka. 10 xnace. Metoaimeckoe rnmocobne k yaedunky [ 4. Msxnmera, A.3.

CrHakora

IITPPOBBIE ObPA30OBATE/IBHBLIE PECYPCHI H PECYPCBI CETH
HHTEPHET

http://school-collection. edu.rw/

[MognncaHo
CTpeﬂ K LMPpPOBON NOANUCDHIO:

CtpenkoBa A. B.

A NaTa: 2023.11.07
OBad o e 12:38:37 40400



