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MNMosicHUTenbHada 3anucka

Mporpamma gononHutensbHoro obpasoBanust «lMogrotoBka k EM3 no cusuke»
npeaHasHa4yeHa Ans TeopeTUHYeCcKomn 1 npakTuyeckon nomoLuym B nogrotoske k EI3. Kypc
ABMNAETCA NPaKTUKO-OPUEHTUPOBAHHLIM, NPU3BaH NOMOYb OyAyLIMM BbiNyCKHMKAM Mo-
BTOPUTb N CUCTEMATU3NPOBATL KYPC MHPOPMATUKM CPEeaHEN LUKOMbI U NOATOTOBUTLCS K
ElrS.

Mporpamma nossonsieT pelwnTb 3a8aqm passuTUs y 0By4YaloLLMXCs HaBbIKOB CaMo-
CTOSATENbHON paboThbl, KPUTUHECKOrO, aHaNMTUYECKOro, anropuTMUHYECKOro 1 nornye-
CKOro MbILLNEHNSA, Hay4YHO-UCCNefoBaTEeNbCKNX U TEXHUKO-TEXHOMOTMYECKUX KOMMETEH-
Umn.

Llenbio nporpaMmbl SBNSIETCS NOBTOPEHMUE, CUCTEMATU3NPOBAHME U 3aKpenmneHune
3HaHWiA obyyaomxcsa no yyebHOMY npeameTy, HayuuTb NMPUMEHSATbL 3HAHWA Ha Mpak-
TUKe, MOArOTOBUTLCA K YCMELLHOW caade eQuHoro rocyaapcTBeHHoro ak3ameHa EM3 no
ydebHoMy npeamerTy.

OcHoBHble 3agaym kypca:

(POPMMPOBAHME NOMOXUTENIbHOTO OTHOLLEHMS K NMpOLEAype KOHTPOMs B copmare
ElrQ;

thopMupoBaHMe NpeacTaBneHns o CTpykType n coaepxanun KMMos no npeameTy:;

tbopmupoBaHme ymeHns paboTtaTtb C UHCTPYKLMAMM, PErMaMEHTUPYIOLLIMMI NpoLie-
AYypYy NpoBeAeHUs 3Kk3aMeHa B LiENOM;

¢hopmupoBaHme ymerus achhekTUBHO pacnpenensiTe BpeMs Ha BbiNOMHEHWe 3aa-
HUA Pa3fNYHbIX TUMOB;

pasBUTUE YMEHMUA NPaBUNbHO OPOPMASTL PELUEHUS 3aJaHuiA.

(POpMMpPOBaHME CaMOCTOATENbHOCTY U TBOPYECKOrO NOAX0Aa K PELLEHUIO 3aay;

pasBuTVE YMEHWUIA aHanM3npoBaTb, KnaccuuUMpoBaTh, OCYLLECTBATL KOMMMEKC-
HbIA MOMUCK, CcMCTeMaTM3auUmio U MHTEpPNpPeTauuMio MHopMauuK;

pa3BUTUE HaBbIKOB CaMOOpraHn3aumMm u camopasBuUTUS

OOGLuee yncno YacoB AN U3yYeHUst JUCLMMINHBI — 68 YacoBs (2 Yaca B Hepenw) B
11 knacce.



CogaepxaHue yuebHoro npegmeta
11 knacc

Pa3pgen 1. MexaHuka
Tema 1. KuHemamuka

MexaHunyeckoe aBkeHne. OTHOCUTENbHOCTb ABVXEHMS 1 nokos. [locTynaTenk-
HOe 1 BpaLlaTensHoe ABkeHne Tena. MatepuanbHas To4ka. TpaekTopus. lNepemelle-
Hue.

PaBHOMEpHOe NpAMONUHENHOE [BIKEHUE TO4KN. HepaBHOMEpHOe NPAMONUHen-
HOe OBWXKeHue Touku. MrHoBeHHasi CKOpOCTb, CpeAHAs CKOPOCTb. PaBHonepemeHHoe
NpsIMONUHeHoe ABvxeHue. Mpadnkn 3aBUCHMOCTI YCKOPEHUS, CKOPOCTH, MYTH 1 KOOP-
anHaThl oT BpeMeHu. CBoGogHoe najeHue. YckopeHue cB0oOOAHOro NageHus.

BekTopbl. PaznoxeHne Bektopa Ha cocTaBnsaioLme. CrnoxeHune BEKTOPOB.

KpvBonuHeiiHoe apuxeHne. Bektop CKOpocTh npu KPUBONMHENHOM ABVDKEHUN.
BeKTop YCKOPEHUs NPV KpUBONMHERHOM ABUKEHNN. LIeHTpOCTpeMUTENBHOE (Hopmarb-
HOe), KacaTenbHOe (TaHreHumanbHoe) 1 NonHoe yckopeHue maTepuanbHON TOYKN.

PaBHOMEpHOE [ABWKEHNE MO OKPYXXHOCTU. YTnoBas CKOPOCTb. Mepwog v vacTtoTa
obpatlenus. OBwmkeHne Tena, OpOLLIEHHOTO ropU3oHTanbHO. [lBvxeHune Tena, dbpoLueH-
HOro NogA Yrriom K rOpU30HTY.

Tema 2. [JuHamMuKa

WHepumanbHble cucteMbl oTcHéTa. MNpUHLMN OTHOCMTENBHOCTU ranunes. Nepsbin
3aKkoH HbtoToHa (3akoH uHepLuun).

Macca Tena. MNMnoTtHocTb. Cuna. NpuHuun cynepnosvunm cun. BTopoit 3akoH Hbto-
TOHa.

TpeTunin 3akoH HbloTOHA.

[nHamMuKa KpUBONMHENHOTO OBWKEHUA.

3aKkoH BCEMUPHOro TaroteHus.. Cuna TsbkecTu. epeas KocMu4eckas CKOpOCTb.
[IBUXKEHNE NCKYCCTBEHHBIX CMYTHUKOB. 3aBUCKMOCTb YCKOPEHUSA cBobogHOro nageHus
OT BbICOTbI HaZ MOBEPXHOCTbLIO MNaHEThl U OT reorpaduieckoit WMpoTbI. [BmxeHne
HeBeCHbIX Ten 1 ux crnyTHUKOB. 3akoHbl Kennepa. Bec Tena.

Cunbl ynpyroctu. 3akoH l'yka.

Tpetue. Cyxoe TpeHue. Xuakoe TpeHue. Cuna TpeHUs CKOMbXEHNA 1 Cila Tpe-
HUsE MOKos1. KOadpdpULIMEHT TPEHUS CKOMbXEHUS. TpEHNe KadeHus.

NaBnenue. MmapocTatuyeckoe aasnexue. Cuna Apxumepna.

Tema 3. Cmamuka

MOMEHT Cufbl OTHOCUTENLHO ocu. YCroBus pasHoBecust TBEpAoro Tena. LieHTp
macc. Bugbl paBHoBecus.

Tema 4. 3aKOHbI coxpaHeHUs1 8 MeXaHUKe

Mmnynbc Tena, MMnynbC CUCTEMbI MaTepranbHbIX TOYEK. Nmnynsc cunbl U n3me-
HeHWe UMMyNbca Tena. 3akoH COXpaHeHUs uMnynbca. PeakTuBHOE ABXKEHNE.

PaboTa cunbl. MoLHOCTb CUTbI.

KuHeTnyeckas aHeprus matepuanbHON TOUKW.

MoTeHumanbHaa aHeprusi. [oTeHumanbHas SHepPrua ynpyro nedopMupoBaHHOWA
npy>uHbl. MoTeHunanbHaa 3Heprus Tena, HaxoAsLlerocs BOMM3N NOBEPXHOCTN 3emnu.
MoTeHuMarnbHble M HenoTeHuwanbHble cunbl. CBA3b paboTbl NOTEHUMAmNbHbIX CUil
C W3MEHEHWEM MOTEHLMANBbHON 3HEPTA CUCTEMbI Ten. 3aKOH COXPaHEHUs MexaHn4e-
CKOW 9Hepruun. Ynpyrne un Heynpyrue CTonkKHOBEHUS.

Paspen 2. MonekynsipHasa pu3uka u TepMoAUHaMmKka

Tema 1. OCHO8bI MOJIEKYISIPHO-KUHEMuUYecKol meopuu

OCHOBHbIE MOMOXEHUS MOMEKYNAPHO-KUHETUYECKON Teopun U UX ONbITHOE
obocHoBaHMe. BpoyHoBckoe AaBwxkeHue. [udpysus. Xapaktep  ABWKEHUA U



B3anmopencTeus 4actuy Bellectsa. Mogenn cTpoeHus rasoB, XWAKOCTEW N TBEPAbIX
Ten n obbsACHEHNe CBONCTB BELLECTBa Ha OCHOBE 3TUX moaenei. Macca u pasmepbl Mo-
nekyn.

Konunyectso Bewyectsa. NocTtosiHHas ABoragpo. Tennoeoe paBHoBecue. Temnepartypa u
eé€ uamepenune. lkana TemnepaTtyp Lenbcus.

Mopenb naeanbHoro rasa. OCHOBHOE ypaBHEHME MOMEKYNSIPHO-KUHETUYECKOA
Teopun ngeanbHoro rasa. AbconioTHas TemnepaTtypa kak mepa CpeaHen KMHETUYECKOon
3Heprun Tennosoro ABwMXeHus vacTtuy rasa. Llkana temnepatyp KenbBuHa. asoBble
3aKkoHbl. YpaBHeHue MeHgeneesa—KnanenpoHa. 3akoH [anbToHa. W3onpoueccsl
B uaeanbHOM rase c NoCTosiHHbIM KONMYEeCTBOM BellecTBa. [ paduyeckoe npeacraene-
HWe n3onpoLeccoB: n3oTepma, nsoxopa, nsobapa.

CBs3b Mexay AaBneHUeM U CpefHen KMHEeTUYECKON aHepruein noctynaTensHoro
TENNOBOro ABMXEHUA MONEKyn ngeanbHoro rasa (OCHOBHOE ypaBHEHME MOMEKYSPHO-
KWHEeTUYECKOW TeopMn naearnbHoro rasa).

TexHunyeckmne yCcTpoincTea n npakTU4ecKoe NpUMeHeHne: TepMomeTp, GapomeTp.

Tema 2. OcHO8bI mepMOOUHaMUKU

TepmognHamuyeckas cuctema. BHyTpeHHAss 3Hepruss TepMoavHaMUYECKOW
cuctembl 1 cnocobbl eé unameHeHus. KonnyectBo Tennotbl n pabota. BHyTpeHHss
3Heprua ogHoaTOMHOro naeanbHoro rasa. Buabl Tennonepegayn: TennonpoBOAHOCTb,
KOHBEKLUA, nsny4yeHne. YaenbHas n MonspHas TENNOEMKOCTM BellecTBa. YpaBHEeHue
Maitepa. YaenbHas TennoTta cropaHus Tonnvea. Konnyectso TennoTbl Npu Tennonepe-
Aade. lNoHatne 06 agnabatHom npouecce.

MNepBbIi 3akoH TepmogMHaMUKK. MNpUMeHeHe NepBoro 3akoHa TEPMOAMHAMUKM K
usonpoteccam ¢ ngeanbHbiMu razamu. ['padudeckas nHTepnpetaums paboThl rasa.

KBasucraTuyeckune n HectaTU4eCKUE NPOLIECCHI.

BTopoin 3akoH TepmogmHamukn. HeobpaTMocTb NPoOLIECCOB B NPUPOAE.

Tennosble mMawwwmHbl. MpUHUMNBLI 4ENCTBUS TennoBbiX MaluvH. NpeobpasoBaHus
3HEpPrumn B TeENMNOBbIX MalumMHax. KoadpuumeHT nonesHoro 4encTBuMs TENTOBON MaLLMHbI.
Livkn KapHo u ero koadhpuuMeHT nonesHoro AercTBUA. JKorornyeckue npobnemsi
TENNO3HEPrETUKMU.

Tema 3. AepecamHble cocmosiHusi eewjecmea. dasoenie nepexoobl

MNapoobpasoBaHne un koHaeHcauusi. UcnapeHue u kuneHue. AOcomnoTHaaA U
OTHOCUTENbHAA BMaXHOCTb Bo3gyxa. HacbiweHHbln nap. YgenoHas Tennota
napoobpasoBaHusi.  3aBUCUMOCTb  TemnepaTypbl  KUMEHUS  OT  AaBneHus.
TBéppoe Teno. Kpucrannuueckue u amopdpHble Tena. AHU3OTPONUS CBOWCTB
Kpuctannos. [naeneHve n kpuctannusaumsi. YgenoHas TennoTta nnasneHus. YpasHe-
HWe Tennosoro 6anaHca.

Pa3pen 4. dneKktpoanHaMuka

Tema 1. dnekmpocmamuka

Bsaumopeiicteue 3apsipo. 3akoH KynoHa. OnekTpuueckoe none. Hanpsxé-
HOCTb anekTpuyeckoro nons. lNpuHUMN Cynepnosuuumn anekTpuyeckmx noneun. JinHum
HanNpPsXXEHHOCTW 3NEKTPUYECKOro nons.

Pabota cun anektpoctatuyeckoro nons. MoteHunan. PazHocTb NoTeHLmManos.

CBs13b HanNpsXKEHHOCTU NONS U Pa3HOCTU NOTEHLMANOB ANS 3NEKTPOCTAaTUYECKOro
nons.

MNone ToyeyHoro 3apsiga. Mone paBHOMEpPHO 3apsikeHHoW cepsbl. MNone pasHo-
MEpHO 3apsiKeHHOro no o6bémy wapa. [one paBHOMEPHO 3apPSKEHHON BECKOHEYHOM
MMockocTU. KapTuHbI NMUHUIA HANPSXKEHHOCTU 3TUX MONEN U SKBUNOTEHLMANbHbIX NOBEPX-
HOCTEN.

[NpOBOAHUKM 1 ANBNEKTPUKM B 3NEKTPOCTATUHECKOM None. [uanekTpuyeckas
NPOHULAEMOCTb.

OnekTpoémKocTb. KoHgeHcaTop. 3nekTpoEMKOCTb MITOCKOro KoHaeHcaTopa. QHeprus



3apshKeHHOro KoHaeHcaTopa. MapannernbHoe coefnHeHne konaeHcartopos.  [ocre-
[oBaTenbHoe CoenHeHne KOHAEeHCaTopOB.
[IBKEHNE 3apSHKEHHOI YacTWLbl B OQHOPOAHOM 3MIEKTPUYECKOM none.

Tema 2. [TocmosiHHbIU 351eKMpuUYeCcKUl Mok.

SrekTpUYEcKIii TOK. YCNoBMS CyLLIECTBOBAHMUS MEKTPUYECKOro Toka. MCTouHNKN
Toka. Cuna Toka. lMocTosiHHbIN Tok. Hanpsikenue. 3akoH Oma ans ydactka uenw.
OnekTpuyeckoe conpoTusreHre. YaensHoe conpotusnenue. MNocnegosarensHoe, na-
pannenbHoe, CMeLLaHHOe coeauHeHne NPOBOAHNKOB.

PaboTa anekTpuyeckoro Toka. 3akoH [hxoyns—JleHua. MoLHOCTb 3NeKTPU4ECKoro
TOKA.

OneKkTpoaBMXyLLass cuna u BHYTPEHHee COMpOTWBMEHWe WCTOYHUKa TOKa. 3akoH
OMma ansi NonHoi (3amkHyTol) anekTpudyeckoit uenu. KopoTkoe 3amblkaHune. KonaeHca-
TOp B Lienu NocTosiHHOro Toka. Cnocobbl coeAnHEHNS NCTOYHUKOB TOKa.

TexHuuyeckue ycTponcTBa 1 NpakTM4ecKoe NpuMeHeHne: amnepmeTp, BONbTMETP,
peocTaT, UCTOHHWKK TOKa, 3MeKTpoHarpeBaTeribHble NpUoopbI, 3NIEKTPOOCBETUTENbHbIE
npubopsbl, TEPMOMETP  COMPOTMBMEHMSA, BakyyMHbIl  AMOA4,  TEPMUCTOpbI W
cdboTopesncTopsbl, NONYNPOBOAHNKOBLIVA ANOA, ranbeaHuKa.

Tema 3. MacHumHoe nosne

B3aMMOZeiCcTBIE NMOCTOSIHHBIX MarHMTOB U NPOBOAHWKOB C TOKOM. MarhuTHoe
none. Bektop MarHMTHON MHAYKUMK. [TprHUMN Cynepnosnunm MarHuTHbIX nonewn. Cunno-
Bbl€ NTUHUMN.

MarHuTHOEe norfe npoBoAHMKA C TOKOM (MPSIMOro NPOBOAHWKA, KaTyLUKU
N KPYroBoro BuTKa).

Cuna Amnepa, eé HanpasreHe u Moaynb.

Cuna JlopeHua, eé HanpasreHne u Mofynb. [1BukeHne 3apsikeHHON YacTuLibl
B OAHOPOAHOM MarHuTHom none. Pabota cunel JlopeHua.

MarHuTHoe none B BelwlecTse. PeppoMarHeTuku, napa- n gunamarHeTuku.

Tema 4. dnekmpomazHUMHasi UHOYKYuUsi

SBrEHWe 3NEeKTPOMarHUTHOM MHAYKUMK. MarHnTHbld notok. 3AC nHaykuum. 3a-
KOH 9NEeKTPOMarHuTHo nHaykummn dapaaes.

3AC vHAOYKUMM B NMPOBOAHWKE, ABUXYLLUEMCS B OAHOPOAHOM MarHUTHOM none.
Mpaswuno JleHua.

NHAyKTMBHOCTb. KaTyllka MHAYKTUBHOCTY B LIEMW MOCTOAHHOMO TOKa. AsneHne
camouHaykuun. 3C camonHayKumm.

OHeprusi MarHUTHOTO MOMS KAaTYLLKX C TOKOM. ONEKTPOMarHMTHoe rnone.

Paspen 5. Kone6aHus 1 BOJHbI

Tema 1. MexaHu4yeckue KonebaHusi

FapmoHuyeckue konebaHus. KuHematuyeckoe v AuHamMuU4eckoe onucaHue.
BHepreTMYEcKoe OnncaHne (3aKoH COXPaHEHUsi MEXaHUYECKOi SHeprm). BbiBOg AvHa-
MUYECKOro OMUCaHUS rapMOHMYECKUX konebaHuin U3 nx aHepreTM4eckoro 1 KUHemMaTu-
4YEeCKOoro onucaHus.

AmMnnuTtyaa u dasa konebanuit. CBssb aMnamTyabl konedaHui ncxogHomn senu-
YMHbI C aMNNUTyAaMu konebaHuin eé CKOpPOCTU U YCKOPEHWUS.

Mepwuopa 1 yacToTa konebanwit. Mepuoa Marnbix cBo6OAHbLIX KonebdaHuin matema-
TUYyeckoro masTHuKa. MNepron cBoboaHbIX KonedaHUin NPY>XUHHOrO MasTHUKA.

[MoHsTWE 0 3aTyxatoLmx konebaHusx. BeiHyx/aeHHble konebaHus. PesoHaHc. Pe-
30HaHCHasi kpueas. BnusiHue 3aTyxaHus Ha BU PE3OHAHCHOW KPUBOW.

Tema 2. dnekmpomazHUMHbIe KosnebaHus

KoneGaTenbHbil KOHTYp. CBOBOAHLIE 3MEKTPOMAarHUTHbIE KonebaHus B naeans-
HoOM KonebaTensHoM KoHType. ®opmyna TomcoHa. CBA3b aMnnuTyAbl 3apaaa KOHAEH-
catopa C aMnnuTyAoW CUnbl TOKa B KonebaTenbHOM KOHTYpeE.



3aKoH COXpaHeHWUsi 3Heprum B naeansHoM konebaTenbHOM KOHTYpE.

3aTyxalowme anekTpomMarHuTHble konebaHusi. BblHy>XOEHHbIe 3MeKTPOMarHnT-
Hble KonebaHus.

lNepemeHHbIn ToK. MOLWHOCTL NepeMeHHOro Toka. AMNNUTYAHOE U AEUCTBYIO-
LLiee 3Ha4YeHne Cunbl Toka U HaNpPsHKEHUS Npu pasnu4yHon popme 3aBUCMMOCTU nepe-
MEHHOIO TOKa OT BPEMEHM.

CuHycomaanbHbIn nepemMeHHbI Tok. Pe3ncTop, KoHAeHCaTop M KaTyLuka UHOYK-
TMBHOCTW B LIeNN CUHYycOMAarbHOro nepemMeHHoro toka. Pe3oHaHC TokoB. Pe3oHaHc
HanpsXXeHNNn.

WNaeanbHbin TpaHchopmaTop.

Tema 3. MexaHu4ecKue u aneKmpomazHUMHbIe 0JIHbI

MexaHuyeckue BonHbl. MonepeyHble 1 NpofornbHble BoMHbI. Meprod, ckopocTb
pacnpocTpaHeHua U aAnvHa BosnHbl. CBONCTBA MEXaHUYEeCKMX BOSIH: OTpaXkeHue, npe-
nomnexve, nHtepdepeHuns u andpakumus. 3syk. CKopocTb 3ByKa. [POMKOCTb 3BYKa.
BbicoTa ToHa. Tembp 3ByKa.

OneKkTpomMarHuTHble BOMHbl. CBOWCTBA 3NEKTPOMArHUTHBLIX BOJH: OTpaXKeHue,
npenomMmneHune, nonapusauus, nHtTepdepeHums n andpakums. LLikana asnekrpomarHuT-
HbIX BOMH. [lpMeHeHne aneKTPOMAarHUTHbIX BOJIH B TeXHUKe u bbITy. Pagnonoka-
ums.

Tema 4. Onmuka

lNpsmonuHeiiHoe pacnpocTpaHeHne cBeTa B O4HOPOAHOW cpeae. Jlyy ceeTa.

To4YeyHbI NICTOYHMK CBETA.

OTtpaxeHue cBeTa. 3akoHbl OTpakeHUs cBeTa. [locTpoeHue u3obpaxxeHui
B Nnockom 3epkarne. Cdepunyeckme 3epkana.

MNpenomneHue ceeta. 3akoHbl NpenoMneHus ceeta. ADCONIOTHLIN NokasaTenb
npenomnexunsa. OTHOCMTENbHBIN NokasaTenb npenomneHus. NMonHoe BHyTpeHHee oTpa-
xeHue. lNMpeaenbHbIn yron NONHOro BHYTPEHHENO OTPaXXEHWS.

[NoCTOSAHCTBO YaCTOThI CBETA U COOTHOLLEHUE ASIMH BOSMH NPU NEPEXoae MOHO-
XpomMaTU4eCKoro ceeTa Yepes rpaHuuly pasgena AByX ONTUYECKUX Ccpea.

Xopa nyyen B npuame. Jucnepcus ceeTa. CnoxHbI cocTae 6enoro ceeTta. Liger.

CobupatoLyme n pacceuBaroLyme nnH3bl. ToHKasA NuH3a. PoKycHoe paccTosiHuE U
onTMyeckas cuna TOHKOW nWH3bl. Xopg nyya, NpoLleLwero MH3y nog Nnpou3Bosb-
HbIM YrnoM K eé rmaBHon onTudeckon ocu. NMocTpoeHne n3obpaxxeHui TO4YKM U oTpeska
npsAMon B cobuparolmx U paccemBaowmx NMH3ax u ux cuctemax. PopmMyna TOHKOW
NWH3bI. YBENu4eHne, AaBaeMoe NIMH30N.

3aBMCUMMOCTb  (DOKYCHOrO  PacCTOSIHUA  TOHKOW CGREPUYECKON NUH3bI OT eé
reoOMeTPUN N OTHOCUTENBHOrO NoKasaTensi NPENoMIeHus.

OnTuyeckme npubopsl. Paspeluatowas cnocobHocTb. a3 kak onTuyeckas cu-
cTema.

[Mpenensl NPUMEHNMOCTY FrEOMETPUYECKON ONTUKN.

BonHoBas ontuka. UHTepdepeHuns ceeTa. KorepeHTHble UCTOYHUKU. YCnoBus
HabnoAeHNs MakCUMyMOB U MUHUMYMOB B MHTEP(EPEHLIMOHHOI KapTUHE OT ABYX KO-
repeHTHbIX UCTOYHUKOB. [1prMepbl Knaccnyecknx MHTEPEPEHLIMOHHBIX CXEM.

Andpakuus ceeta. JudpakumnoHHas peLléTtka. Ycnosme HabnwoaeHus rnasHbIX
MaKCUMyMOB Mpu nageHn MOHOXPOMATUYECKOro cBeTa Ha AMMPAKUMOHHYIO PELLETKY.

Monsapusaums ceeTa.

TexHuyeckne ycTporcTBa U TEXHONOMMYECKNE NPOLIECCHI: OYKU, Nyna, Nepuckon,
doToannapat, MMKPOCKON, MPOEKLMOHHBIN annapaT, NPOCBETNIEHUE ONTUKMN, BOMOKOH-
Has onTuka, oudpakumMoHHas peLuéTka.

Paspen 6. KBaHtoBas ¢pusuka

Tema 1. KopnyckynsipHo-eosiHo8oU Oyanu3m

@POTOHbI. QHEPrnUst U UMNynbC POTOHA.



doToachcekT. OnbiThl A.I". CToneToBa. 3akoHbl poToacbekTa. YpaBHeHune J1H-
wrenHa ana doToaddekTa. «KpacHas rpaHula» dotoaddekTa.

[laBneHune ceeTa (B 4AaCTHOCTU, A@BNeHNe cBeTa Ha abcontoTHO nornoLyatoLLyo
1 aBCONIOTHO OTpaXKatoLLYo noBepxHocTb). OnbiThl M1.H. Jlebenesa.

BonHoBble cBoiicTBa YacTul,. BonHbl age Bponnsa. [inuHa BonHbl Ae bponns.

Tema 2. dusuka amoma

MnaHeTapHas moaens atoma Pesepdopgaa. Moctynatel bopa. NanyveHne wu
nornolieHne ¢OTOHOB NpU nepexoae atoma Cc OAHOrO YPOBHS SHEPTUN Ha Apyron.

Buabl cnekTpoB. CnekTp ypoBHeit aHeprin atoma Bogopoaa Jlasep.



MNMnaHupyemblie pe3ynbTaTbl OCBOEHUA Y4eOHOro npeamera

OcBoeHue yyebHoro npegmeTa «lMogrotoBka k E'D no dmsnke» gomxHo obecne-
YNTb OOCTUXKEHUE CrefyoLwmxX NMYHOCTHbIX, MeTanpeaMEeTHbIX U NpeaMeTHbIX obpaso-
BaTerbHbIX PE3ynbTaToB.

JINYHOCTHDLIE PE3YJIbTATDI

JInyHOCTHbIE pe3ynbTaTbl OCBOEHUS y4yebHoro npeameta «Pusnka» OOMKHbI OT-
pa)kaTb FOTOBHOCTb M CMOCOBHOCTb 0DyYaloLWMNXCA pyKOBOACTBOBATLCA CHOPMUPOBAH-
HOW BHYTPEHHEN No3uunen NMMYHOCTN, CUCTEMOWN LLIEHHOCTHbIX OpUEHTaUWA, NO3UTUBHbIX
BHYTPEHHUX YOeXaeHWIn, COOTBETCTBYIOLUMX TPAAULMOHHBIM LIEHHOCTAM POCCUIACKOro
obLecTBa, pacLUMpeHMe XN3HEHHOIO OMNbITa U ONbiTa AeATENbHOCTM B NpoLecce peanu-
3aLuMM OCHOBHbIX HanpasneHu BocnnTaTeslbHON AeATENIbHOCTU, B TOM YMCNe B YacTu:

1)  rpaxpaHCKOro BOCMUTaHUA:

CHOPMUPOBAHHOCTb MPaXX4aHCKOW No3numnmn oby4aroLLerocs Kak akTMBHOIO U OT-
BETCTBEHHOrO YfieHa poccuickoro obuecTsa;

NPUHATHE TPagULUMOHHbIX 0bLleYenoBeYecknx ryMaHuCTUYeCKMX n aemokpaTmye-
CKUX LUEeHHOCTeW;

rOTOBHOCTb BECTU COBMECTHYKO [AOEeATeNbHOCTb B MHTEepecax rpax-
AaHckoro obLlecTsa, y4acTBOBaTb B cCamoynpaBnieHnn B o6pasoBaTenbHON OpraHnsa-
unu;

yMeHue B3auMOAeNCTBOBaThL C coumanbHbIMU MHCTUTYTaMU B COOTBETCTBUMN C UX
DYHKUMAMN U HA3HAYEHUEM;

rOTOBHOCTb K N'YMaHUTaApPHOW 1 BONOHTEPCKON AEATENbHOCTMY;

2) NaTpMOTUYECKOro BOCNUTAHUSA:

CPOpMMPOBaAHHOCTb POCCUNCKONM rpaXKaaHCKOW UAEHTUYHOCTW, NAaTPUOTU3MA;
LE€HHOCTHOE OTHOLLUEHWNE K rocyaapCTBEHHbIM CUMBOSIaM, LOCTMXKEHUAM POCCUNCKUX
YY€HbIX B 06nacTn uU3nKN 1 TEXHUKE;

3) OYXOBHO-HPaBCTBEHHOIro BOCNUTAHUA:

ChOpMMpPOBAHHOCTbL HPABCTBEHHOIO CO3HAHUSA, 3TUYECKOrO NOBEAEHMS; CNOCOO-
HOCTb OLEHMBATb CUTyaLMIO U NPUHUMATb OCO3HAHHbIE PELLEHUS,

OPUEHTUPYACH HA MOpPanbHO-HPABCTBEHHbLIE HOPMbI M LIEHHOCTU, B TOM YUCHE B
AEATENbHOCTU YYEHOTO;

OCO3HaHWE NNYHOro BKaga B NOCTPOEHNE YCTONYUBOro ByayLLero;

4) 3CTEeTUYECKOro BOCNUTaHUSA:

3CTETUYECKOE OTHOLLEHUE K MUPY, BKINOYas 3CTETUKY HAy4YHOro TBOPYECTBA,
npucyLlero usnyeckon Hayke;

5) TPYAOBOro BOCNUTAHUSA:

WHTEpecC K pa3nnyHbiM cchepam npoeccnoHanbHOM AeATENbHOCTU, B TOM Yyucne
CBA3aHHbIM C (PM3MKON U TEXHUKOWN, yMEHNE COBEpPLLATb OCO3HAHHbIM Bbibop ByayLuen
npodpeccumn n peanusoBbiBaTb COOCTBEHHbIE XXMU3HEHHbIE NNaHbI;

rOTOBHOCTb U CNOCOBHOCTL K 0B6paszoBaHMio U camoobpasoBaHuio B obnactu du-
3MKN Ha NMPOTSXKEHUMN BCEWN XKU3HY;

6) 3konorumyeckoro BOCNUTaHUA:

CHOPMMPOBAHHOCTb IKONMOrMYECKOM KyTNbTYpbl, 0CO3HAHME rnobanbHOro xapak-
Tepa 3KONorn4yeckux npobnem;

nnaHMpoBaHWe U OCyLLECTBNEHUE AENCTBUI B OKPYXKatoLLEW cpefe Ha OCHOBE
3HaHuWsA Uenen ycTon4ymBoro pa3sBuTtus YenoBe4ecTBa;

PaclwupeHue onbita AeATENBHOCTU 3KONOIMMYECKOW HanpaBneHHOCTM Ha OCHOBE
UMEIOLLIMXCA 3HaHUIA N0 husuke;



7) LIeHHOCTU Hay4YHOro NO3HaHMA:

CPOPMMPOBAHHOCTb ~ MMPOBO33PEHMs,  COOTBETCTBYKOLLEro  COBPEMEHHOMY
YPOBHIO pa3BUTUS (DU3NHECKON HayKK,

0CO3HaHWe LEHHOCTUN Hay4HON OEeSTeNIbHOCTH, FOTOBHOCTb B NPOLIECCE U3y4eHus
UMK OCYLLECTBNATL MPOEKTHYIO U WCCNefoBaTenbCkylo AEATeNbHOCTL NHANBUAY-
anbLHo U B rpynne.

METAMPEOMETHbIE PE3YNbTATbI

Mo3HaBaTenbHble yHUBepcanbHble yuebHble AedcTBUA

Ba3oBble noruyeckue AeUCTBUA:

caMOCTOSITENbHO hOPMYNMPOBaTH U akTyanmsnposaTb npobnemy, paccmatpu-
BaTb €& BCECTOPOHHE,;

onpeaensTb Uenu AeATeNbHOCTH, 3a4aBaTb NapameTpbl U KpUTEPUN NX AOCTKE-
HVS: BLISBMATDL 3aKOHOMEPHOCTM 1 NPOTUBOPEYMUS B paccMaTpuBaeMblX hU3NHECcKuX

ABMNEHUSX;

paspabaTtbiBaTe NNaH pelueHus npobnemb C y4eTOM aHanu3a WuMeto-
LLMXCA MaTepuanbHbIX 1 HeMaTepuarnbHbIX peCypCcoB;

BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLEHNBaTL COOTBETCTBME PE3YIbTaTOB
LensMm, oLeHNBaTb PUCKN NOCNeACTBUIA AEATENbHOCTH,

KOOPAMHMPOBATb U BbINOMHATL paboTy B yCNOBUSX pearnbHOro, BUPTYanbHOro n
KOMBUHMPOBAHHOIO B3aMMOAENCTBNUS,

pasBMBaTb KPEaTVBHOE MbILLIIEHWUE MPY PELUEHNN XKUSHEHHbBIX npobnem.

Ba3oBble uccnegoBartenbCckue AeUCTBUA:

BNafjeTb HAy4YHOW TEPMMUHOMOTMEN,  KIHOYEBLIMU  MOHATUAMM U Me-
TogaMun on3n4eCcKom Hayku,

BnafeTb HaBblkaMu y4eBHO-UCCenoBaTeNnbCckon U MPOEKTHOW  Aes-
TenbHOCTV B 06nactTn uankn, cnocobHOCTbIO U TOTOBHOCTBIO K CaMOCTOATENBHOMY
NOMCKY METOAOB PELLEHUS 3aaa4 (U3NYECKOTOo CoAepXaHns, NPUMEHEHNIO PA3INHHbIX
MEeTO40B NO3HaHUS;

BnageTb BUAamu AeSTENbHOCTU NO NOMyYeHno HOBOro 3HaHus, ero nHTepnpeTa-
LUK, NPeoBpa3oBaHMIO U MPUMEHEHWIO B Pa3NnYHbIX y4EOHbIX CUTYaUMsX, B TOM Yucne
npu co3aaHnm y4ebHbIX NPOEKTOB B 06nacTu husnku;

BbISBNATb NPUYUHHO-CINIEACTBEHHbIE CBA3W U aKTyanusuposaTtb 3aaady, BblABU-
raTb (MNOTE3Yy €€ peLleHUsl, HAXOAUTbL apryMeHTbI A1 JoKasaTensbCcTea CBOUX YTBEPKAE-
HWI, 3a4aBaTb NapameTpbl U KOUTEPUN PELLEHUS;

aHanu3aupoBaTh NoslyYeHHble B XO€ PEeLleHUs 3afajun pesynbrathbl, KpUTUHECKN
oUeHMBaTb UX JOCTOBEPHOCTb, NPOrHO3NPOBAaTb U3MEHEHNE B HOBbLIX YCIIOBUAX;

cTaBUTb U POPMYNMPOBaTL COBCTBEHHbIE 3a4a4n B 0Opa3oBaTenbHON AeAaTelb-
HOCTM, B TOM Y1CIe NPU N3ydeHUn OU3NKHU;

[1aBaTh OLIEHKY HOBbLIM CUTyaUMsiM, OLEHUBaTL NPMOBPETEHHDIA ONbIT,

yMETb NEepeHOCUTb 3HaHUA No n3nke B NPaKTU4ECKyto obnacTb XusHegeaTenb-
HOCTW;

YyMETb MHTErpUpOBaTh 3HAHUA U3 Pa3HbIX NPeAMETHbIX obnacTei; BbligBuraTb HO-
Bble UAeun, npeanaratb opurnHanbHble NOAXOAbI U PeLLEeHNs; CTaBUTb npobnemsl 1 3a-
[ayu, gonyckatowme anbTepHaTUBHbIE PELUEHUS.

Pa6oTa ¢ uHcpopmaumen:

BNafeTb HaBblkamu MOMyYeHuss WHdgopmaumn  (U3MHECKOro  COAepPXaHWS
U3 UCTOYHMKOB pa3HbIX TUMNOB, CAMOCTOSITENbHO OCYLLECTBMATH MOUCK, aHanus, cucTema-
TU3aUMIO U MHTEPNPETaLMIO UHOPMaLMN Pa3NUYHbIX BUAOB U (hOPM NpeACTaBneHNs;

oLueHuBaTb JOCTOBEPHOCTb UHOPMaLIMK,

ncnonb3oBaTh CPeacTBa MHPOPMALIMOHHBLIX U KOMMYHUKALIMOHHbIX TexHonorui B
PELUeHUN  KOTHWTMBHbIX,  KOMMYHWKaTUBHbIX 1 OpraHu3auuoHHbix  3afjad C



cobnogeHnem TpeboBaHNii 3proHOMUKK, TEXHUKM Be3onacHOCTH, rMrmeHsbl, pecypcocbe-
PEXEHWA, MPaBOBbIX K 3TUYECKUX HOPM, HOPM MHbOpMaLMOHHON Be3onacHocTy,

co3gaBaTb TEKCTbl (DM3NYECKOro coaepkaHus B pasnnyHbix popmartax c y4eéTom
HasHa4YeHns HopMaLUn 1 Lenesoin ayautopun, Beibnpas ontumansHyto opmy npea-
CTaBneHNs N BU3yanusauuu.

KoMMyHUMKaTUBHbIe YHUBEpCalbHbie yYeOHble AeUCTBUSA:

OCYLLECTBMATL 0BLLEHNE HA YpoKkax (hU3NKM U BO BHE YPOUHON AEATENbHOCTH;
pacnosHaBaTh NPeanoCbINKM KOHPIMKTHLIX CUTyaUuil U cMAr4aTh KOHANUKTbI; passBeép-
HYTO ¥ NTIOFMYHO M3naraTb CBOK TOYKY 3PEHWS C UCMONb30BAHNEM S3bIKOBbIX

cpencTs;

MOHUMATb U UCMOMb30BaTb NPEVNMYLLECTBA KOMaHAHOW N HAMBUOYaNbHOW pa-
60Tbl; BbIOUPATL TEMATUKY M METOLbI COBMECTHbIX AENCTBUIA C Y4ETOM OBLLIMX HTEPE-
COB,

1 BOSMOXHOCTEW KaXKAoro YneHa KonnekTuea;

NPMHUMATL LENn COBMECTHOW AeSATENbHOCTU, OpraHn3oBbiBaTb U KOOPAWHWUPO-
BaTb AEWCTBUA NO eé AOCTWXXEHUIO: COCTABNATL NnaH AEACTBUIA, pacnpeiensTb ponu ¢
Yy4ETOM MHEHMIA Y4aCTHUKOB, 06CyXaaTb pesyfibTaTbl COBMECTHOW paboThl;

OLeHMNBATb Ka4YeCTBO CBOErO BKI1aAa W KaXaoro yyacTHUKa KoMaHab! B o6Lwmia pe-
3ynbTaT no pa3paboTaHHbIM KpUTEPUSIM;

npegnaraTb HOBbIE MPOEKTbI, OLIEHMBATbL MAEN C NO3NLMN HOBU3HbI, OPUTMHANBHO-
CTW, NPaKTUYECKOW 3HAYMMOCTHU;

OCYLLECTBNATb NO3UTUBHOE CTPATErMYeckoe NoBeAEHNE B PasfNYHbIX CUTyaLnsIX,
NPOSIBNSATL TBOPYECTBO U BOOOpaXKeHWe, ObiTb UHULMATUBHBIM.

PerynatTuBHble yHuUBepcarnbHble y4eOHble AeUCTBUSA

CamoopraHusauus:

CaMOCTOSATENbHO OCYLLECTBMATbL NO3HABaTENbHYIO AEATENBHOCTL B obnactu gu-
3UKU U aCTPOHOMUM, BbISIBNATL NPobnemMbl, cTaButb U opMynupoBatb CODOCTBEHHbIE
3agadu;

CaMOCTOATENbHO COCTaBMATbL NNAH PELLEHUA PACYETHbBIX U KA4YEeCTBEHHbIX 3aaau,
nnaH BbINOMHEHUS NPaKTUYECKON paboTbl C YYETOM MMEIOLLNXCH PECYPCOB, COBCTBEH-
HbIX BO3MOXXHOCTEN U NPEeANnOYTEHUN;

AaBaTb OLEHKY HOBbIM CUTYaLMAM;

pacLmpaTb pamkyi y4ebHOro npegMeTa Ha OCHOBE MNYHbIX NMPeanoYvTeEHUN;

[enaTb 0CO3HaHHbIN BLIGOP, apryMeHTUpoBaTh ero, bpaTtb Ha cebs OTBETCTBEH-
HOCTb 3a peLUeHuE;

oLeHuMBaTb NPUOBPETEHHLIN ONbIT;

cnocobcTBoBaTh POPMUPOBAHNIO M NPOSIBIIEHUIO 3pyauLMK B obnactu U3nKu,
NOCTOSIHHO MOBbILATL CBOW 0OpasoBaTeNbHbIN U KYNbTYPHbIA YPOBEHb.

CaMOKOHTpPOJIb, 3MOLMOHANbHbIA UHTENSEKT:

[aBaTb OLEHKY HOBbIM CUTyauWsiM, BHOCUTb KOPPEKTUBblI B [es-
TeNbHOCTb, OLlEHMBATb COOTBETCTBME Pe3yNnbTaToOB LENAM,;

BnageTb HaBblkaMun No3HaBaTENbHON pedreKkcnn Kak 0Co3HaHUs coBepLUaemMblX
AENCTBUIA U MbICIIUTENbBHBIX NPOLIECCOB, NX Pe3ynbTaToB U OCHOBAHWUN;

MCNonb30BaTh NPUEMbI pednekcum Ans OLUeHKM cuTyauum, Bbibopa BEPHOro pe-
LIEeHUS;

YMETb OL€HNBATb PUCKN N CBOEBPEMEHHO NMPUHUMATbL PELLEHUS MO UX CHUKEHUIO;
NPUHMMAaTb MOTUBbLI U aPryMEHTbLI APYTrMX NPpYU aHanu3e pesynbTaToB AeATENbHOCTU; NpK-
HUMaTb cebs, NoOHMMas CBOM HEQOCTaTKU U JOCTOUHCTBA;

NPUHMMAaTb MOTUBbLI U apPryMeHTbl ApYrux Npu aHanuse pesynbTaTtoB AeATeNbHO-
CTU; NpU3HaBaTb CBOE NpaBo ¥ NpaBo ApPYrMx Ha OWnOKuN.



B npouecce OOCTMXKEHUSI NNUYHOCTHbIX Pe3ynbTaToB OCBOEHWA Mporpammbl
no dusnke Ans yposHs cpeaHero obLero obpasoBaHns y 0Oy4atoLnxca COBEPLUEHCTBY-
€TCSA 3MOLMNOHANbHbIA NHTENMEKT, npegnonarawoowmn  copmupo-
BaHHOCTb:

CaMOCO3HaHWSA, BKIHOYaKoLLEro cnocobHoCTb MOHMMaThL CBOE 3MOLMOHANbHOE Co-
CTOSIHVE, BUAETb HaMpPaBfieHNa passuTs COBCTBEHHON aMOLMOHanNbHON cdepsbl, ObiTb
yBepeHHbIM B cebe;

caMoperynmpoBaHusi, BKIIOYAIOLLEro CaMOKOHTPOIb, YMEHNE NpUHUMaTL OTBET-
CTBEHHOCTb 3a CBOE noBeAeHne, cnocobHOCTb afaanTupoBaTbCsA K AMOLMOHaNbHbIM U3-
MEHEHUAM U NPOABNATL MMOKOCTb, OblTh OTKPLITHIM HOBOMY;

BHYTPEHHEW MOTUBAaLMK, BKOYAIOLWEN CTpEMSEHNe K AOCTWXEHUO uenn u
ycnexy, onTUMU3M, UHULMATUBHOCTb, yMeHne 4eiCTBOBaTb, NCXOAA U3 CBOUX BO3MOX-
HocTen;

aMnaTum, BKMYaloLLein CnocoOHOCTb NOHMMAaTb 3MOLIMOHANbHOE COCTOsAHNE ApY-
MMX, Y4UTbIBaTb €ro Npu OCyLECTBREHUN OOLLEHNs, CMOCOBHOCTb K COYYBCTBUIO 1 cone-
PEXNBAHWIO;

coumanbHbIX HaBbIKOB, BKIMOYAKOLMX CMOCOOHOCTb BbICTPaMBaTb OTHOLLEHUS
C ApYrMMK MioabMU, 3a60TUTLCS, NPOSIBNATL MHTEPEC U paspeLuaTb KOHPUKTLI.

NMPEOMETHBIE PE3YJIbTATbI

K koHLYy 0By4eHnsi npeameTHble pe3yrbTaTbl AODKHbI OTpaxaTb CchOpMMPOBaH-
HOCTb y 0By4atloLLMXCA YMEHWUIA:

[AEMOHCTPMPOBAaThL Ha NpuMepax porib U MecTo hu3nku B popmMmMpoBaHun cospe-
MEHHOW Hay4YHON KapTWHbI MUpa, B Pa3BUTUN COBPEMEHHON TEXHUKMA 1 TEXHONOIN, B
NpaKkTUYecKon AesTENbHOCTU N0AEN;

YUYMTBIBATH rPaHMLbl MPUMEHEHUS U3YYEHHbIX PUMHECKUX MOLENEe: MaTepuarnb-
Hasi TOuKa, MHepLManbHas cuctema otTcuéra, abconioTHO TBEpAOE TeNo, UAeanbHbIn ras,
MOAENW CTPOEHWS ra3oB, XUAKOCTEN U TBEPAbIX TEM, TOUEYUHbLIA ANEKTPUYECKUA 3apaa
npu peLueHnn pusnyecknx sapay;

pacnosHaeaTb PU3NYECKME SBMEHUSA (MPOLeCcChl) N OOBACHATL NX HA OCHOBE 3a-
KOHOB MEXaHWKN, MONEKYNSPHO-KMHETUYECKON TEOPUMN CTPOEHUA BELLECTBA U ANEKTPO-
AVMHAMUKW; PaBHOMEPHOE W PaBHOYCKOPEHHOE MPSIMOIIMHENHOe ABMXeHMe, cBoboaHoe
nageHvie Ten, ABWKEHWE MO OKPYXHOCTU, WHEPUUSl, B3aumoaencTene Ter, Anddysus,
6pPOYHOBCKOE [BUXKEHUE, CTPOEHME XUAKOCTEN U TBEPABIX TeN, N3MEeHEeHne obbéma Ten
npyv HarpeBaHuu (OXNaXAEHWM), TEernroBoe paBHOBECUE, WCNapeHWue, KoHAEeHCauus,
nnasneHue, KpucTannusauus, KuneHue, BnaxHOCTb BO3Ayxa, MOBbILLIEHUE AABNEHUA
rasa npu ero HarpeBaHUM B 3aKpPbITOM COCy[e, CBSA3b Mexay napametpaMmu COCTOAHUA
rasa B n3onpoueccax, afneKkTpusauus Ten, B3aumoaencTeue 3apsaaos;

onucbiBaTb MEXAHUYECKOE ABUXEHUE, UCNONb3ys PU3NYECKUE BENMUYMHBI: KOOP-
[OVHaTa, NyTb, NEpeMeLLeHne, CKOPOCTb, YCKOPEHNe, Macca Tena, cuna, uMnynsc Tena,
KUHEeTUYECcKasi dHeprus, noTeHumanbHas 3Heprus, MexaHudyeckas pabora, mMexaHude-
ckasi MOLLHOCTb; NPV ONMcaHuy NpaBuiibHO TpakToBaTb PU3UYECKUA CMbICTT MCMONb3Ye-
MbIX BEMUYUNH, X 0603HaYeHUs 1 eQUHULbI, HAXoAUTb POPMYIbl, CBS3bIBaOLLME AaHHYIO
hu3nYECKyto BENNYUHY C APYrMMU BEMUYMHAMU;



ONMCbIBaTb M3yYeHHbIEe TEMSIOBbIE CBOWMCTBA TEM U TENOBbIE ABNEHUS, NCMOMNb3yA
bu3anyeckne BenuUunHbl: AaBneHue rasa, Temnepartypa, CpefHAa KNHeTu4eckasa aHeprus
Xao0TU4EeCKOro ABWXXEHUS MOMEKyn, cpefHeKkBagpaTnyHas CKOPOCTb MONEKyI, Konuye-
CTBO TEMMOTbl, BHYTPEHHSsI 3Heprusi, paboTa rasa, KOaPPULMEHT NONesHoro AencTeuns
TENNOBOro ABUraTens; Npyu onucaHuu NpaBWbHO TPaKToBaTb (PU3UHECKUA CMbICI UC-
NONb3yeMbIX BENUYMH, MX 0003HAYEHUS N €ANHULbI, HAXOAUTb (POPMYIbI, CBA3bIBAOLME
AaHHYI0 (PM3NYECKYIO BEMNYMHY C APYTMMU BENUYUHAM;

ONMNCbIBATb N3y4YEHHbIE ANEKTPUYECKME CBONCTBA BELLECTBA U 3NEKTPUYECKNE AB-
neHus (npouecchbl), UCNonb3ys hr3ndecknue BENUYMHbI: SNEKTPUYECKUA 3apsas, neKkTpu-
Yyeckoe none, HanpsXXEHHOCTb NONA, NOoTeHuMan, pasHoCTb MOoTeHuManoB; npu onuca-
HWMU NPABUNbHO TPAKTOBATb PM3NYECKMIA CMbIC MCNOMb3yeMbIX BEMUYMH, UX 0B03HaYe-
HWUS U €ANHULbI; YKa3biBaTb (hOPMYIbl, CBA3bIBAOLLME AAHHYIO (PU3NYECKYIO BEMNMUYUHY C
APYrMMn BENUYNHAMN;

aHanuanpoBaTb (PU3NYECKME NPOLIECChl U ABMEHWs, UCNonb3ys dusnyeckne 3a-
KOHbl U NPUHLWMNbI: 3aKOH BcemunpHoro Tarotenus, |, Il u Il 3akoHbl HbloTOHa, 3aKoH co-
XPaHEeHNs MeXaHUYEeCKOW SHepruun, 3aKOH COXpaHeHWUs umnynbca, NPUHLUMN cynepnosun-
LMK cun, NPUHUMN paBHOMNpPaBUs MHEPLUMasbHbIX CUCTEM OTCYETA, MONEKYNAPHO-KUHETH-
YeCKyl0 TeOpUi0 CTPOEHMUS BELLECTBA, ra3oBble 3aKOHbI, CBA3b CpefHeill KMHeTUYeCKON
3HEeprum TENnoBOro ABWXKEHUs Monekyn ¢ abcomnoTHOW TemnepaTypon, nNepBblil 3aKOH
TEPMOANHAMUKN, 3aKOH COXPaHEHWUs1 ANeKTpuYeckoro 3apsaaa, 3akoH KynoHa, npu atom
pasnuyaTtb CrOBECHY (POPMYMMPOBKY 3aKoHa, €ro mMaTeMaTU4EecKOe BblpaXkeHue W
ycnosus (rpaHuubl, 0bnactu) NpUMEHUMOCTU;

OOBbACHATL OCHOBHbIE MPUHLUMMNBI AEACTBUMA MalIMH, NpMOOPOB N TEXHUYECKMX
YCTPOWCTB; pasnuyatb YycrnoBusi ux 6e3onacHoro vcnonb3oBaHWs B MOBCEAHEBHOW
XNU3HU;

NOHMMATb PONb (PU3INKU B SKOHOMUYECKOW, TEXHONMOMMYECKOW, coLuanbHom u
aTMYeCcKon cdepax OeATENbHOCTU YenoBeKa, pofib U MECTO (PU3NKM B COBPEMEHHOM
Hay4YHOW KapTUHE MUpa, POSib aCTPOHOMUUN B NPaKTUYECKOW AEATENbHOCTU YENoBeKa u
AanbHelLweM HayYHO-TEXHUYECKOM pa3BUTUM, 3HaYEHME onucaTternbHOW, cucTeMaTuan-
pytoLlen, 00 bACHUTENBLHOW U NPOrHOCTUYECKON (PYHKUMIA PU3NYECKON TEOPUN — IrEK-
TPOOAUHAMUKM, CreLmanbHON TEOPUN OTHOCUTENBHOCTU, KBAHTOBOW PU3NKN, ponb du-
3M4yeckomn Teopum B hopMmnpoBaHUM NnpeacTaBneHnin o Pusmyeckon KapTuHe mupa, me-
CTO (PU3NYECKOW KapTUHbI Mupa B obLleEM psay COBPEMEHHbIX €CTECTBEHHO-HaYYHbIX
npeAcTaBneHnin o Npupoae;

pasnu4yaTb YCNoBus NPUMEHUMOCTM Mogenen hUsn4eckux Ten u NpoLeccos (sB-
NeHWU): O4HOPOAHOE ANEKTPUYECKOE U OAHOPOAHOE MAarHUTHOE MNons, rapMoHU4eckue
KonebaHusi, MaTeMaTUYECKUIA MASTHUK, naeasnbHbIN NPYXUHHBLI MAATHUK, rAPMOHUYe-
CKUE BONHbI, MAeanbHbl KonebaTenbHbIi KOHTYP, TOHKAs NUH3a, Mojenein atoma,
aTOMHOrO fiapa U KBaHTOBOW MOAENU CBETA;

pasnuyaTb ycnosus (rpaHuubl, 06nacTn) NPUMEHUMOCTM (PU3NYECKMNX 3aKOHOB,
noHumaTb Bceoblmii xapaktep yHAaMeHTanbHbIX 3aKOHOB U OrpaHUYEeHHOCTb UC-
NoSIb30BaHUA YaCTHbIX 3aKOHOB;

aHanuanpoBaTb U OOBACHATbL 3NEKTPOMArHUTHbIE NPOLECChl U ABNEHWUSA, UCNOonb-
3ysl OCHOBHbIE MOMOXEHUSA U 3aKOHbI ANEKTPOAMHAMUKNA U cneunanbHOW TEOPUM OTHO-
CUTENBbHOCTM (3aKOH COXpaHEHUs anekTpuyeckoro 3apsga, cuna Amnepa, cuna Jlo-
PeHLA, 3aKOH 3MIEKTPOMAarHUTHOW MHAYKUMK, npaBuno JleHua, cea3b 3JC camonHayk-
LUK B ANIEMEHTE 3M1IEKTPUYECKON LiENn CO CKOPOCTbIO U3SMEHEHUS CUIbl TOKa, NOCTynaThl
crneuunansHOn TeOpUM OTHOCUTENBHOCTU JUHLUTENHA);

aHanusnpoBaTb U OOBACHATL KBAHTOBbLIE NPOLECCHI U ABMNEHWUSA, UCMOMb3yA MOo-
NOXEHUA KBAaHTOBOW (pn3nkn (ypaBHEHUE ONHWTENHA ANa doToaddeKTa, Nepsbin U
BTOpOW noctynaTbl bopa, npuHUun cooTHoweHUst HeonpeaenéHHocTen [enseHbepra,
3aKOHbl COXpaHEHNSA 3apsA0BOro U MacCOBOrO YUCES U SHEPTUU B AAEPHbIX peakunsx,



3aKOH pagMoaKkTMBHOIO pacnajay);

onucbiBaTb U3MHECKMe NpoLecChl U ABMNEHNS, NCMNOMNb3ys BEMYUHbL HaNpA-
XEHHOCTb 3MEKTPUYECKOro Moss, NoTeHLMan aNekTpocTaT4eckoro noss, pasHocTb MNo-
TEHUManos, arMeKTPOABMKYLLAsA cuna, UHOYKUNA MarHMTHOro nons, MarHWTHbIA MOTOK,
cuna Amnepa, UHAYKTMBHOCTb, SNEKTPOABWXYLLAsA Cuna CaMOMHAYKLMA, SHEPTUA Mar-
HWTHOrO NONS NPOBOAHMKA C TOKOM, PENATUBUCTCKUIA UMMYMbC, NOMNHAs 3HEPrua, 3Hep-
1S NOKOsi CBOGOAHON YacTULlbl, IHEPTUS U MMMNYNbC POTOHA, MACCOBOE YNACNO 1 3apAa
a4pa, dHeprus cBasn Aapa;

0B BACHATL 0COBEHHOCTM NPOTEKAHUSA (PU3NYECKNX ABMEHUNA: SNEKTPOMarHuTHas
WHOYKLMS, CAMOVNHAYKLWS, PE30HaHC, UHTepepeHLIns BOIH, avdpakums, gucnepcus,
MOMHOE BHYTPEHHee OTpaxeHue, (POTOINEKTPUUECKII acpdpekT (poToadpdpexT), anbda-
n GeTa-pacnaabl Saep, raMma-usnyyexve saep, husmyeckne NpuHUUNel CneKTpanbHoro
aHanusa n paboTbl nasepa;

onpeaensTb HanpasneHne WHAYKUMM MarHUTHOrO mons npoBOAHWKA C TOKOM,
cunbl Amnepa un cunsl JlopeHua;

CTPOUTb M300paxeHne, co3aaBaeMoe MIOCKUM 3epkariom, TOHKOW NWH30W, 1
paccyMTbiBaTb €ro XapakTepucTukm,

NPVMEHATb OCHOBOMOSAralLLne acTPOHOMUYECKNE NOHATUS, TEOPUN 1 3aKOHb
ONs aHanu3a U 0ObsACHEHWA (PU3NYECKUX MPOLecCcoB, NPOUCXOAALLMX B 3Bésgax,
B 3B&30HbIX CUCTEMAX, B MEXranakTU4ecKo cpeae; ABMKEeHNst HeOeCHbIX Ter, 3BOMoLIM
3Bé3n 1 BceneHHowm;

NPOBOANTL UCCNEAOBAHNE 3aBUCMMOCTEN (OU3NYECKMX BENWUYMH C UCNOonb3osa-
HUEM NPSIMbIX M3MEPEHWIA, PN 3TOM KOHCTPYMpOBaThL YCTaHOBKY, dumKcupoBaTh pesyrb-
TaTbl NOMYyYEHHON 32aBUCUMOCTN PU3NYECKUX BENMUYUNH B BUAE rpacdukoB c y4éTtom ab-
COMOTHBIX MOrPELUHOCTEN W3MEPEHWIA, AenaTb BbiBOAbI MO pe3ynbTaTaM Uccneanosa-
HUS;

NPOBOANTL KOCBEHHbIE M3MEPEHNsI (HN3NYECKNX BENMUYMH, NPpU 3TOM BblOnpaTtb
ONTUMarbHbI METOA M3MEepPeHUs], oLeHBaTb abcontoTHbIE U OTHOCUTENbHBIE NorpeLL-
HOCTU NPSIMbIX Y KOCBEHHbIX U3MEPEHWUN;

MPOBOAMTb OMbIThl N0 NPOBEPKE NPEAJSIOKEHHOW MNOoTe3bl: NNTaHMpoBaTh KCNe-
PUMEHT, cobupaThb KCMEPUMEHTANbHYIO YCTAHOBKY, aHan1snMpoBaTh Nony4eHHbIe pe-
3ynbTaThl ¥ AenaTb BblBOA O CTaTyce NPeASiokKeHHOW runoTesbl;

ONMCLIBATb METOLbI MOMNYHEHNA HaYYHbIX aCTPOHOMUYECKIUX 3HAHUI;

cobnioaaTth npasuna 6esonacHoro Tpyaa npu NposeAeHUN nccnegoBaHum B pam-
Kax y4ebHOro akcrnepumeHTa, nNpakTukyma u y4ebHO-1CcCcrneaoBaTeNbCKON U MPOEKTHOW
[ESTENBLHOCTU C UCTONb30BaHUEM U3MEPUTESbHBIX YCTPONCTB U1 nabopatopHoro obo-
pyLoOBaHUS;

pellaTh pacyéTHble 3aAaun C SBHO 3afaHHON N HEABHO 3aaHHON hun3nyecKoi
MOZENbIO: HAa OCHOBAHUW aHanM3a ycrnosusi BbIbupaTb usn4eckne MoLenu, oTeeqaro-
wme TpeboBaHMAM 3adayuu, NPUMEHSTb hOPMYIbl, 3aKOHbI, 3aKOHOMEPHOCTU 1 NOCTY-
naTbl PU3NYECKMX TEOPMIA NPY UCMONL30BAHUN MAaTEMATNHECKMX METOAO0B PELLIEHNA 3a-
[lay, NPOBOANUTL PACYEThl HA OCHOBAHWM UMEIOLLMXCA AaHHbIX, aHaNU3MpoBaTL pesyrib-
TaTbl U KOPPEKTUPOBATH METOADBI PELLEHUS C YYETOM NOMNYHEHHbIX pe3ynbTaTos,

pellath KayecTBEHHble 3afaqun, Tpedyolime npUMeHeHus 3HaAHUA U3 pasHbIX
pasfgenos kypca (U3UKW, a Taloke WHTEerpauuv 3HaHUA U3 Apyrux NpeameToB ecTe-
CTBEHHO-HAY4YHOrO LMKNa: BbICTpauBaTb NOMMYECKY0  Leno4ky paccyxaeHui ¢
OMOPON Ha U3yHYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (HM3NYECKNE ABNEHNS,

MCMOMb30BaTb TEOPETUYECKME 3HAHUSA ANA OOBACHEHUA OCHOBHbIX MPUHLANOB
paboTbl M3MEpUTESbHBIX NPUOOPOB, TEXHUYECKUX YCTPOWCTB M TEXHOMOTUYECKNX MPO-
LIeCCOB;

NPUBOAUTL MPUMEPLI BKMaAa POCCUIACKMX M 3apyOexHbIX Y4EHbIX-PU3NKOB
B pa3BUTWE HayKK, B OGbSICHEHNE NPOLIECCOB OKPYXKaIoLLIEro Mypa, B pasBnTUE TEXHNKN



N TEXHONOrnM;

aHanuManMpoBaTb M OUEHMBaThL NocneacTens 6bITOBOM U NPOM3BOACTBEHHON Aes-
TEeNbHOCTMN YenoBeKa, CBA3aHHON ¢ hM3M4YeCcCKUMn npoLeccamm, ¢ No3nLMn aKonornye-
CKoun BesonacHOCTU, NpeacTaBNeHnin 0 paunoHanbLHOM NPMPOAONONbL30BAHUN, a TaKKe
pasyMHOM UCMOSIb30BaHUN OOCTMXKEHUI HAYKN N TEXHONOIMI AN fanbHENLWero passu-
TUS YenoBe4vyeckoro obLlecTsa;

NPUMEHATL pasnn4yHblie cnocobbl paboTbl ¢ MHpopMaumen msnyeckoro coaep-
XaHWs C MCNONb30BaHNMEM COBPEMEHHbLIX WMH(OPMAaLUMOHHBIX TEXHOMOMn, Npu 3TOM
ncnonb3oBaTb COBPEMEHHble WH(OPMaLMOHHbIE TEXHOMOrMW AN Mnoucka, nepepa-
BOTKM 1 NpeabsaBnNeHns y4ebHOM N Hay4YHO-NONYNAPHON nHdopMaLUn, CTPYKTYypUpoBa-
HWS 1 MHTepnpeTaunmn nHopmMaLumm, NoNy4YeHHON U3 PasnnYHbIX UCTOYHUKOB, KpUTUYe-
CKM aHanu3nposaTb nosiy4aemyto nHopmaumio 1 oueHnsaTb €€ J0CTOBEPHOCTb KakK Ha
OCHOBE NMEKLLMXCA 3HAHWI, TaK M HA OCHOBE aHanun3a UCTOYHNKa MHbopmaumu;

NpoSABNATL OpraHM3auUoOHHbIE U NO3HaBaTESNbHbIE YMEHUS CaMOCTOATENbHOrO
npuobpeTeHns HOBbIX 3HAHWUI B NPOLIECCE BbINOMHEHNS NPOEKTHbIX U y4ebHo- nccne-
aoBaTtenbcknx pabdor;

paboTaTb B rpynne ¢ UCMOSIHEHMEM Pa3fNYHbIX COLManbHbIX poneun, NNaHnpo-
BaTb paboTy rpynnbl, paunMoHanbHO pacnpegensTb AeSATEeNbHOCTb B HeCTaHOAPTHbIX
CUTyauusax, agekBaTHO OUEHMBaTb BKNag KaXgoro U3 y4acTHUKOB rpynnbl B peLleHne
paccmaTpuBaemomn npobnemsl;

nposBNATL MoTMBaumio K 6Oyaywen npodeccMoHanbHoOn AesATernbHOCTH
no cneunanbHOCTAM (PU3UKO-TEXHUYECKOrO npodhuns.
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