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1. TACIIOPT ITPOT'PAMMBI YYEFHOM JJUCITATLIIMHBI

1.1 O6nacTe mpUMEHEHHUS TPOTPAMMBI

[Iporpamma yuebnoit mucuurummnbl B/1.11 «®usuka» sBiseTcss 4acTbio 001Ie00pa30BATEIBHOTO IIMKIIA
MIporpamMMbl TTOJATOTOBKHU CHEIHANTKCTOB cpeanero 3BeHa (nanee - [IIICC3) B COOTBETCTBUU ¢ IPUMEPHOMN
nporpaMMoil  o0rieoOpa3oBaTenbHOM y4eOHOW JUCHUIUTMHBL «Du3uka» Uil TpodhecCHOHATBHBIX
o0pa3oBaTeNbHbIX OpraHu3aluii, 0100peHa Hayuno-meronnueckum coBeroM Llentpa
npodecCHOHATBHOTO 00pa3oBaHus M cucTeM KBanupukaumii depepaqbHOrO TOCYAAPCTBEHHOTO
OroKeTHOTO yupekaeHus «DenepanbHblii MHCTHTYT pa3BuTHS oOpaszoBanus» (PI'BY «DUPO») u
PEKOMEH/IOBaHa JUIsl peaii3allid OCHOBHOM mpodeccrnoHanbHON oOpaszoBarenbHOl mporpammbl CITO Ha
0a3e OCHOBHOTrO 00IIEro 0Opa3oBaHMsI ¢ TMOTYYEHUEM CPEAHEro 00Iero oopa3oBanus mpoTokon Ne 2 or
«18» ampenst 2018 1. Omobpena pemenuem DeaepaqbHOTO y4eOHO-METOJAMYECKOTO OOBEAMHEHHS TIO0
obmiemy oOpa3oBaHwuio, mpotokon §/22 ot 14.10.2022

1.2 MecTo IUCHUIUIMHBI B CTPYKTYpe MPOrpaMMbI TMOATOTOBKH CIEIHAIUCTOB CPEIHEr0 3BEHA
Jucturmuaa Ou3nKa BXOJUT B UK 0011e00pa30BaTeIbHBIX JUCIHUIUIMH B COOTBETCTBUH C €CTECTBEHHO-
HAy4YHBIM TTpoduiieM mpodecCHOHATHFHOT0 00pa3oBaHUsI.

YpoBeHb ocBoeHUs yueOHOU qucuurinHbl B cooTBeTcTBUU ¢ PI'OC CIIO 6a30BbIii

N3yuenne yueOnoi nucuumuinabl OO/, 09 «®usukay 3aBepluaeTcsl NPOMEKYTOUHBIMU aTTECTALUSIMU B
dbopme nuddepeHImpoBaHHBIX 3a4eTOB B 1, 2 cemecTpax B pamkax ocBoeHus [ITICC3 Ha 6a3e 0CHOBHOTO
o01ero o6pa3oBaHusl.

1.3 Ieau u 3a1a4u TUCHUILIMHBI - TPEOOBAHUSA K PE3yabTaTaM OCBOCHUS IUCIUTUIMHBL:

[Inanupyemble pe3yabTaThl OCBOEHUS YUEOHOMN AUCHUIUIMHBI

MeTanpeAMeTHbIe pe3yabTaThl MO (u3MKe: yHHUBEpCAIbHBbIC MO3HABATENIbHBIC NEWUCTBUA, 0Oa30BbIC
JIOTUYECKHE JIEHCTBUS, 0a30BBIC HCCIICIOBATEIbCKUE ICHCTBUS, paboTa ¢ MHPOpMaIUeH.

JINYHOCTHBIE Ppe3yJbTAaThl: TPAXIAHCKOE BOCIHTAHUE, NATPUOTUYECKOE BOCHUTAHUE, JTYXOBHO-
HPABCTBEHHOE BOCHUTAHHE, O3CTETUYECKOE BOCIHUTaHHE, TPYJOBOE BOCIUTAHUE, SKOJOTHYECKOE
BOCIIMTAHHE, IEHHOCTH HAYYHOT'O IIO3HAHUS.

YHuBepcajabHble KOMMYHUKATHBHbIE 1eHCTBHSA: 00IlIEHNE, COBMECTHAs 1€ATEIbHOCTb.
YHuBepcaiabHble peryisiTUBHbIE IeiiCTBUA: CAMOOPTaHU3aIIHsI, CAMOKOHTPOJIb, IPUHSTHE ce0s U IPYTUX
B pesynbrare uzyuenus yueOHo# aucturuimabl «Dusnkay o0ydaronuics J0KEH: 3HATh:

CMBICJI TIOHATHUH: (u3NUYecKoe sIBJICHME, THIIOTE3a, 3aKOH, TEOpHs, BEILIECTBO, B3aUMO/ICICTBUE,
3JIEKTPOMArHUTHOE I10JIe, BOJIHA, (JOTOH, aTOM, aTOMHOE AP0, NOHU3UPYIOLINE U3ITY4YECHHUS;

CMBICT (DM3MYECKHX BEIMYHMH: Macca, cuiia, paboTa, BHYTPEHHsS SHEPrusi, abCONIOTHAs TeMIeparypa,
CpeIHss KHHETUYEeCKasl SHEPrus YacTHI] BEIIECTBA, KOJINYECTBO TEILIOTHI, 3JIEMEHTAPHBIN JEKTPUUECKUN
3aps/a; CMBICT (PU3UYECKUX 3aKOHOB, BCEMUPHOT'O TATOTEHUS, COXPAHEHUS SHEPTUHU, U DIEKTPUUYECKOTO
3apsiaa, TepMOIMHAMUKH, 3JIEKTPOMarHUTHOM UHAYKIUH, (oTo3(deKTa; BKIaJ pOCCUMCKUX U 3apyOEKHBIX
YUEHBIX, OKa3aBIINX HauOoJIbIlee BIMSHIE HAa Pa3BUTHE PU3UKU, ACTPOHOMUHU.

YMers:

OMHCHIBATh U OOBSACHATH (PU3UUECKHE SBICHUS U CBOWMCTBA TEN: ABM)KCHHE MCKYCCTBEHHBIX CIYTHUKOB
3emiiu; CBOMCTBA ra30B, )KMJIKOCTEH M TBEPABIX TEJ; IEKTPOMArHUTHYIO MHAYKIIMIO, paclpOCTpaHEHUE
JJIEKTPOMAarHUTHBIX BOJIH; BOJHOBBIE CBOMCTBAa CBETAa; W3JIyYEHUE M IIOTJIOIIEHUE CBETa AaTOMOM;
dororddekT; OTIUYATh TUIIOTE3bl OT HAYYHBIX TEOPUI; JeslaTh BHIBOABI HA OCHOBE 3KCIEPUMEHTATbHBIX
JAHHBIX; IPUBOIUTH MPUMEPHI, TOKA3BIBAIOIINE, YTO: HAOIIOACHUS U SKCIIEPUMEHT SBIISIOTCS OCHOBOM ISt
BBIJIBIJKEHUS TUTIOTE3 M TEOPUIA, TO3BOJISIFOT IPOBEPUTH HCTUHHOCTH TEOPETUYECKUX BBIBOJIOB; (hU3MUYECKas
TEOpHs JaeT BO3MOKHOCTh OOBSICHATh U3BECTHBIC SIBIICHUS MPUPOBI U HAYYHBIE (PAKThI, IPEICKa3bIBAThH
ellle HEU3BECTHbIE SBJICHUS; MPUBOJIUTH MPUMEPHI MPAKTUYECKOTO MCMOIb30BaHUSA (PU3UUECKUX 3HAHMM:
3aKOHOB TEPMOJMHAMUKU U DJIEKTPOJUHAMUKH B HHEPre€TUKE; PA3NMUYHBIX BUIOB 3JIEKTPOMArHUTHBIX
W3IIY9CHUH I Pa3BUTHS PaJNO W TEIEKOMMYHHUKAITUH, KBAaHTOBOW (PM3UKH B CO3JIaHUM SIIEPHOM
SHEPreTHKH, JIa3€pOB; BOCIPHUHHMMATh M HA OCHOBE IIOJIYYEHHBIX 3HAHUN CaMOCTOSITEIBHO OLICHMBATh
uHpopMmalmio, cojaepxkairytocsi B coobmenusix CMMU, HWurtepHere, Hay4yHONOMYJSPHBIX CTaThsX,
JIPUMEHSATh TOJYYCHHbIE 3HAHUS AN pelieHus (U3MUYECKUX AaCTPOHOMHYECKHX 3a7ad; OMpPEIeNsTh



xapakrep guzndeckoro mpoiecca mo rpadpuky, Tabnauue, hopmyse; H3MEpATh Psia GU3NUECKUX BETUYHH,
IPECTaBIIsIs Pe3yabTaThl U3MEPEHUHN C YUETOM MX HOTPEIIHOCTEH; UCII0Ib30BaTh MPUOOPETEHHbIC 3HAHUS
U YMCHHS B NPAKTHYECKOW ICSATEIHHOCTH W IOBCETHEBHOW JKU3HU: IUIsl oOecrieueHusi Oe30MacHOCTH
KUBHCACATCIIBHOCTH B MPOUCCCC HCIIOJIBb30BAHUA TPAHCIIOPTHBIX CPCACTB, 6BITOBBIX 3HeKTpOHpI/I60pOB,
CPEICTB Paavo- U TSICKOMMYHHKAIIMOHHOHN CBSI3M; OLICHKU BJIMSHUS Ha OPTaHU3M YEIIOBEKA U JIPYTHe
OpTraHu3Mbl 3arpsA3HCHUA Oprmammeﬁ Cpcabl; PANUOHAIIBHOIO MPHUPOAOIIOJIB30BAHUA U 3alllUThI
OKpY’Karolien Cpebl.

1.4 PexoMeHayeMoe KOJIHYECTBO YaCOB HA OCBOEHNE IPOrpaMMbl TUCHHUILINHBI:
MaKCUMaJIbHOM y4eOHOU Harpy3ku oOy4daromierocs 144 gacos/ 4 3E ounoro oOy4eHusi, B TOM 4uCIIE:
00s13aTeNbHOM ayIUTOPHON y4ueOHOM Harpy3ku oOy4uaromierocs 144 gacos/ 4 3E.

B dopme mpaktmueckoit moarotoBku oOydaromerocss 66 gaca/l1,83 3E r Hoocubupck ®I'BYH
Wuctutyt saepHoit ¢usuku um. I.U. Bynkepa Cubupckoro otaenenusi Poccuiickoll akageMuu Hayk
630090 Homocubupck, mpocrekT Akaaemuka JlaBpeHTbeBa, aA. 11; demepaibHOE TOCyIapCTBEHHOE
OIO/)KETHOE YyupeKJeHHe Hayku HWHCTUTYT XUMHUM TBEpAOro Teiaa U MexaHoxumuu Cubupckoro
otrnenenust Poccuiickoit akagemun Hayk Apnpec: 630128, r. HoBocubupck, yn. Kyraremamgze 18;
®denepalibHOE TOCYTAPCTBEHHOE OFO/KETHOE YUPEXKICHUE HAYKH WHCTUTYT (PU3UKH MOIYIPOBOJIHUKOB
uM. A.B.PxxanoBa Cubupckoro otnenenus Poccuiickoil akaieMuu Hayk;

r. HoBocuOupck, [lercko-tonommeckuii nentp "Ilnanerapuit” 630114, yn. Knrou-Kamermenckoe Ilnato,
1/1, Yuebno-nayunsiii uentp "l[lnanerapuii” npu CI'YTuT r. HoBocubupck ynuua Ilapxomenko, 9
PykoBonurens npakrtuyeckoit nmoaroroku Yuieko C.I1., npernoaaBarens KOJIIe1Ka CAMOCTOSITEIbHOM
paboThl 00yUaIOLIETrocs - He NPedyCMOMmMpPEHO.

B tom umnce yacoB BapuaTuBHOM yacT yaeOHbIX HUKIOB [IIICC3: - ne npedycmompeno


https://vk.com/planeta_sgga?w=address-33048493_56539

2. CTPYKTYPA M COJAEPKAHUE OBIIEOBPA3OBATEJBLHOM IUCIUTIINHBI

2.1 O0beM y4eOHOI JUCHUNIMHBI U BHABI Y4eOHOIH padoThl
(Bovinucka uz pabouezo yuebnozo niana) Ounas popma obyuenus

YueOHast Harpy3ka o0yJarmuxcs, a

dopma |MakcumansHas |CP  [Koncymsrammm | B 14 B popme | [Ipomexyrounas OO6s3arenpHas
KOHTPOJIS, MPaKTUY atTectauus  [Beero B TOM YHCIIE
ceMecTp MOITOTOBKHU JIK| Ibu | KII
113
1 108 48 I3 108 60 48
2 36 18 I3 36 18| 18
Uroro 144 66 144 78 66

2.2 Pa3nennl AUCIUILINHDI
OO61mas TpyA0eMKOCTh AUCHHUILINHBI cocTaBiseT 144 yacoB (4 3a4eTHbBIE €IUHULIBI).

Tabmuua 2.2 - Pa3zaesnsl AUCIUILINHBL

Ne /it Pa3nen (tema) nucuumnHbL ®opma 00yueHust
/cemectp Bup yue6HO# paboThI, BKIIOUYast
CaMOCTOSITEIIbHYIO paboTy
o0yuarouuxcsi TPyJI0eMKOCTh
B Hacax
MK a3 [cp | P3F
1 O4YHas 1 18 0,83
12
ModexyssipHasi QU3UKa 1 TEPMOIMHAMHKA
2  [DneKkTpoaMHAMHKA O4Has 1 20 20 11
3 Koie0aHus U BOJIHBI O4YHas 1 12 10 0,61
4 Onrtuka OuHas 1 6 6 0,33
5  |9neMeHThl KBaHTOBOM (PU3UKHU OuHas 1 4 0,1
6 VicTopus pa3BUTHS aCTPOHOMHU OuHast 2 4 2 1
7 |YcrpoiictBo COTHEYHOM CUCTEMBI OYHas 2 8 8 0,44
8  |Crpoenmue OuHast 2 6 8 0,39
1 >BoJIIoNNA BecenenHou
Hroro 144 4 OYHast 1/2 | 78 66 4




2.3 TemaTn4yecKuii IJIaH U CO/IEPKAHME 3aAHATHI U CAMOCTOATEIbHON padoThl o yueOHoii aucuunaune OO0/ 09 dusnka

HaumenoBanue |Ne B teme Copepxanue yueOHOro MaTepHara, Ob6beMm OcHoBHbIE TIOKa3aTeNN Pe3yIbTaTOB
pa3aesoB U TEM caMocCTOsITeNIbHAs PaboTa 00YJaArOIIUXCS 4acoB o0yueHHs 3ananue ans
CTYJICHTOB
1 2 3 4 6
dusuka 1 cemectp
Pasgenl. Vlexyuu 18
MonekynsapHas JIK-1.1 | BxomHo¥# KOHTpOJIb. BeIpaxkeHne BeTudnH 2 3HAKOMSTCS ¢ TAOJIMIICH IepeBoa [1]Tabmuna
duzuka. pa3HbIMH MeToaMu. PaboTa ¢ Tabnuuei npucTaBok Bo MHOxkuTenu B CU . ctp 18
TepmonuHamuka MepeBojia MpUCTaBoOK BO MHOXkuTenu B CU VccnenyroT cBOU 3HAHUS BXOJIHBIM
KOHTPOJIEM
JIK-1.2  |(OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO- 2 3y4atoT OCHOBHBIE TIOJIOKECHUS [1] cTp 20-38
KMHETUYECKOM Teopuu. Pasmeps n macca MOJIEKYJIIPHO-KMHETUYECKOM TEOpHUH.
MOJIEKYJI U aTOMOB. ATpEraTHoe COCTOSIHUE PemaroT 3aaun Ha pa3Mephl U Macca
BEILIECTBA U UX OMBITHOE OOOCHOBaHUE MOJIEKYJI U aTOMOB. AHAITU3UPYIOT
arperatHoe COCTOSIHHE BEIIeCTBA U UX
ONbITHOE 000CHOBAaHUE
JIK-1.3  [UnmeanbHslii ra3. [laBinenue rasa. Bakyym. 2 [1],cTp 38-
[TpubGopsl. OCHOBHOE ypaBHEHHE MOJIEKYISPHO- 3yuaroT ujeanbHbIi ra3, qaBiaenue rasa, (49
KUHETUYECKOW TeOpuH ra3oB. AOCOIIOTHBINA HYJIb BakyyM. ONHCHIBAIOT aOCONIOTHBIN HYIIb
TeMIeparypbl. TepMoauHaMu4ecKast kaia TEMIIEpaTypbl, TEPMOANHAMUYECKYIO
TeMIIepaTyp. [TKAITy TEMIIepaTyp, IPUOOPHI st
W3MEPEHUs 1aBIICHUS], TEMIIEPATypy U €€
M3MEPEHHE, PEIIaloT 3a/1a4i Ha OCHOBHOE
YpaBHEHUE MOJIEKYISIPHO-KUHETUYECKON
TEOPHH Ta30B
JIK-1.4  |YpaBHEHHE 00BEIMHEHHOTO Ta30BOTO COCTOSIHUS | 2 . [1] ,cTp 45
(Knaitnepona). YpaBHeHUE COCTOSIHUA VI3y4aioT M3MIECKUiA CMPICT YPaBHEHHS 55
neanpHOro ra3a (MenneneeBa- Kiaiinmepona) OGLGHH?CHHOFO Ta30BOTO COCTOAMIA
(Knaneiipona), ypaBHEHHE COCTOSHUS
nneanpHoro raza (Menaeneena-
Kianeitipona), pewarom 3adauu Ha 3aKOHb




JIK-1.5 |BHyTpeHHss 5HEprus uaeaibHoro rasa u eé 2 M3y4aroT BHYTPEHHIOIO SHEPTHUIO [1], ctp 52-55
n3MeHeHue. Pabora u teriora kak gpopma WICATHHOTO Ta3a U e€ H3MEHECHHE,
repeayu SHEePruu. Vcronb3yroT aHanu3 padoThl U TEIIOTHI
Kak (opMy mepeauu SHEPrum.
JIK-1.6  |[Hacelmennsrii map. AGCOIIOTHAS U 2 [TpUBOIAT ONpPEACIICHHUS, TPUMEPBI [1], ctp 73,
OTHOCHTEJIbHAS BIAXKHOCTb. TOUKa poChl BJIQKHOCTH BO3/1yXa. 3HAKOMSATCS C 74, 85-88
HAaCBILLIEHHBIM [1APOM, TOYKOM pOCHI
PemaroT 3aaun Ha aOCOIOTHYIO U
OTHOCHUTEJIbHYIO BIA’KHOCTb.
JIK-1.7  [[loBepxHOCTHOE HaTsKeHUEe. CMaunBaHUe. 2 3y4aroT MOBEPXHOCTHOE HATSIKEHUE. [1], ctp 90-98
Kanumisipaocts. [IpriMeHeHne B ObITY U TEXHUKE AHaIM3UPYIOT CMaulBaHUE,
KalWUIIPHOCTh. BBISABISIIOT MpuMeHEHHEe
B OBITY U TEXHUKE
JIK-1.8  [Kpucrainuueckue u amop¢HbIe Tena. 2 OnuckIBalOT KPUCTATLTUYECKHE U [1],ctp 101-
Annszorponus. M3orponus. amop¢Hble Tena. OnuceIBatoT CBOKWCTBA 106
QHU30TPONHH, U30TPOITUU
JIK-1.9  |[Tedopmanus. Buasr nedopmaruu TBEpABIX TEI. | 2 Hccnenyror Bupl gedopmanuu tBepapix  |[1] ,ctp 107-
MexaHuuecKnue CBOMCTBA TBEPABIX TENl. 3aKOH TEJI, MEXaHUUYECKNE CBOMCTBA TBEPABIX 112
['yka. tes1. Pemnarot 3agaun Ha 3akoH ['yka.
Vlabopamophvie pabomol 12
JIb-1.1  |M3ydeHue u omnpeieieHUe LIeHbI AeIeHUS 2 V3y4aroT ¥ ONpeaetstoT LIEHb! IETICHUS
a3JMYHBIX IPHOOPOB A3JMYHBIX IPHUOOPOB
JIb-1.2  |OmpeneneHue BIa)KHOCTH BO3/lyXa, TOUYKU POCHI | 2 OnpenensitoT MaTeMaTHYecKue napaMeTpbl
BJIQ)KHOCTH BO3.lyXa, TeMmrnepaTrypy Touku [[Iost [1] cTp
OCBI 73, 74, 85-88
JIb-1.3  |M3mepeHue MOrpenrHocTelt 1 03HAKOMIICHHE C 2 3MepsrOT MOrpeIIHOCTH, U3Y4YarOT
POCTEHIIMMH U3MEPUTENIbHBIMU PUOOpPaAMHU [pocTeiIINe H3MEPUTENIbHbIE TPUOOPHI
JIb-1.4 lccnenoBanre BBITIOTHEHUS 3aKOHa bows- 2 HccnenyroT BeimoaHeHne 3akoHa boins-  |[[IoBt [1] cTp
MapuotTa MapuotTa, onpeaensoT Gpusnyeckue o1
apaMmeTpsl
JIb-1.5  |U3mepenue kodbduimenTa moBepXHOCTHOTO 2 Haxonat koaddunuent nosepxnoctaoro [lost [1] ,c1p
HATSOKEHUSI )KUJIKOCTH HaTSKEHHSI )KUJKOCTH 93
JIb-1.6  [M3yuenue komnekiun «lllkana TBepaocTu». 2 MN3yuarot kosmexknnu «lllkana [loBT [1] ,cTp

HaO:mroieHre KpUCTaT3aiiy pacTBOpa COMH

TBEPI0CTH». HaOII0IaI0T ¥ OMMCHIBAIOT
KPUCTAJUTU3AIINIO PACTBOPA COJIH

111




Paznen 2.
DIIEKTPOAMHAMUKA

Viekyuu 8
JIK-2.1 [ DnekTpuueckue 3apsabl. DIESKTPUUECKOE TOJIE. 2 3y4aroT 3JIeKTpUUYECKUE 3apsiibl, [1], cTp 131-
B3anmogeiictBue 3apsioB. 3akoH Kynona. 3akon BICKTPUYECKOE MoJIe. AHATU3UPYIOT 135,
COXPaHEHMs EKTPUUECKUX 3apsii0B B3auMoJieiicTBue 3aps10B. M300paxkatoT
BEKTOPHOE HAIPABJICHUE CUIT
B3aMMO/JICHCTBYIOIIKX 3apsAa0B. Pemator
3a]a4u ¥ yIIpa>kHEHUs 110 00pasiy Ha
3akoH KysoHa, coxpaneHus
DIIEKTPHUYECKUX 3apsIJIOB
JIK-2.2  |CusoBas XapakTepPUCTHKA - HAIPSKEHHOCTb. 2 M3y4aroT CHIOBYIO XapaKTEPUCTHUKY, [1], cTp 137-
['padmueckoe n3obpaxenue. Pabora cu PaGoTy NEKTPUUECKOTro Mo, .pa3HocTh  |146
hsiekTprueckoro nois. [lorennuan. Pasnocts HOTeHIMaIa. AHATIM3UPYIOT CBA3b MEXKIY
noteHpana. CBsi3b MEXKAY HAIPSDKEHHOCTHIO U HANpsHKEHHOCTHIO ¥ Pa3HOCTHIO
Pa3HOCTBIO MOTEHLIUAIOB 3JIEKTPUYECKOTO OIS OTEHIMAJIOB HJIEKTPUYECKOTO OIS .
300paxator rpadpuyecku
HanpsKeHHOCTh. PemaroT 3a1aun u
yIpa)xHEHHsI 10 00pasIy
JIK-2.3  [Dnextpuyeckas EmkocTb. KoHaeHCaTOPHI. 2 3y4aroT 2JEKTPUUECKYI0 EMKOCTD. [1], cTp 156-
[TpOBOTHUKY M JHAIEKTPUKH BEIONTHAIOT pacy€THO-TpaduvecKne 162, 147-153
paboThI Ha HJIEKTPUUECKYIO EMKOCTb. [1], ctp 130
3HAKOMSATCS C KOHJIEHCATOPaMHU
JIK-2.4  [[locrostHHbIHM ToK. CHita ToKa. Y CIIOBHS 2 3y4aroT MOCTOSTHHBIN TOK, CUIIY TOKa, [1], cTp 163-
BO3HUKHOBEHHUS TOKA. DJIEKTPOJIBUXKYILAs CHIIa YCJIOBHSI BOSHUKHOBEHUS TOKA. 167 [1],
MCTOYHMKA TOKA. 3akoH OMa JIJIs y4acTKa U VccnenyroT 37eKTPOIBUKYIILYIO CUITY ctp167150-
[MOJIHOY LieTH. BHeNIHee cOnpOTHBIICHHUE U MCTOYHMKA TOKA, BHEIIHEE, BHYTPEHHE 174,177,179
BHYTpEHHEE. Y JIeTbHOE COITPOTHBIICHHE conpotuBieHus. M3zyuator 3akoH Oma,
MTPOBOTHUKOB. 3aBUCUMOCTh OT MaTepHaa, yIIEITBHOE COTIPOTUBIICHUE MIPOBOIHUKOB.
TUTMHBI U TIJIOMIA U TTOTIEPEYHOTO CeUeHUS Perrarot 3a71auu Ha 3aBUCUMOCTH OT
MPOBOTHUKOB. CBEPXITPOBOIUMOCTb. MaTepHualia, JUIMHBI U TUTOIAIN
[ONIEPEYHOr0 CEYSHHsI TPOBOIHUKOB
Vlabopamopmbvie pabomol 16
JIb-2.1  (OmpeneneHue  yIeNbHOTO  CONPOTUBJICHUS | 2 OmnpenenstoT MaTeMaTndecku ynenpaoe  (IIoBTOp
[MPOBOJIHHUKA cornpoTuBieHue npooanuka Codupator |[1],cTp 172

CXCEMbI




JIb-2.2  |Onpenenenue 2]1C u BHYTpPEHHEro | 2 Onpenensaot I/C u BHyTpeHHETO [TosTOp [1],
CONMPOTHUBIICHUS UCTOYHHUKA HATIPSIKEHUS CONPOTHUBIICHHSI HCTOYHKKA HAaNpsbKkeHus |cTp 167-168
ColOuparoT cXeMbl
JIb-2.3  [[IpoBepka BBINOJIHEHHS 3aKOHOB 2 [IpoBEepSIOT BBHITTOJIHECHUS 3aKOHOB [ToTop [1],
[10CJICIOBATEIBHOTO M MApaICIIbHOTO [10CJICIOBATEIBHOIO M MApalICIbHOTO cTpl75-176
COETMHEHUS IPOBOIHUKOB coeuHEHUs MPOoBOAHUKOB Cobuparor
CXEMBI
JIb-2.4 2 M3yuaroT 3aKOHBI MOCTOSTHHOTO ToKa /ytst  [IoBTop [1],
M3ydyeHue 3aKOHOB MOCTOSHHOTO TOKA JIJIs 1OCJIE0BATEIILHOTIO COSTUHEHUS ctp 175-176
[MOCJICOBATEIIHLHOTO COCIMHEHUSI TOTPEOUTEIICH notrpebureneii CoOuparoT cxembl
JIb-2.5  |3y4yeHue 3aKOHOB MTOCTOSTHHOTO TOKA JJIst 2 M3yuaroT 3aKk0HBI MOCTOSIHHOTO TOKa /yist  [IoBTop [1],
MapajuieJIbHOTO COCIMHEHHS TTOTPEOUTENCH napayieIbHOTO COCTUHCHHS ctp 175-176
norpedureneii CoOuparoT cxemsl
J1b-2.6 Hccnenosanue 3aBHCHUMOCTH MOILIHOCTH 2 VccnenyroT 3aBUCUMOCTH MOIIIHOCTH [ToBTOp [1],
MAMIOYKH ~ OT  HANpPSDKEHUS,  TEIJIOBOTO JTAMITOYKH OT HAIPSDKCHUS, TETUIOBOTO crp 183
NeCTBHS TOKA neiictBusi Toka CoOMparOT CXEMbI
JIb-2.7 V3ydeHne  CBOWMCTB  MOJYHIPOBOJAHUKOBOTO | 2 M3yuaroT cBOWCTB noaynpoBogHukosoro ([losrop [1],
moaa muoga CoOUparoT cxeMbl cTp 220-225
JIb-2.8  |MccnepoBaHue — BBIMOJHEHUS ~ BEHTWIBHOTO | 2 M3yqaroT cBolicTB nonynpoBoaHukosoro ([Iosrop [1],
b dexTa mosympoBOIHUKOBOTO U0 1012 TPOBOJINTH IIEKTPUUECKUH TOK B |cTp 220-225
0J1HOM HamnpaBieHuH. CoOUparoT CXEMbI
Vlexyuu 12
JIK-2.5  [Dnekrpudeckas IeMb ¢ MOCIeI0BaTETbHBIM 2 DIIEKTPHUYECKHUE TETTH C [1], ctpl75-
coeIMHEHNEM. DNeKTPUUECKas EMb C OCJIEI0BATETLHBIM TapaieIbHbIM le;?l[él]l’mp

napajuieNbHBIM coelnHeHneM. PaboTa u
MOIITHOCTh MOCTOSTHHOTO TOKA. 3aKoH J[>Koyisi-

Jlenma. [Ipumenenue. PaboTta 1 MOIIIHOCTH TOKA.

coeauHeHueM. M3yuatot paboty u
MOIITHOCTb IMOCTOSTHHOTO TOKa Pemaror
3a1a4u Ha 3akoH J[koymsa-JIenna.
AHAIM3UPYIOT IPUMEHEHNE B
DHEPreTUYECKON MTPOMBIIIIICHHOCTH U B

ObITYy Permaror 3amaun




JIK-2.6  [DmekTpuyecKuii TOK B pa3HBIX Cpelax. 2 VceneayloT 3J1eKTpHIecKHil TOK B pasubix |[1], cTp192-
DIEKTPUUYECKUM TOK B DJIEKTPOJIUTAX. cpenax. OhopmIisitoT B TaOIUILY C 224
Onekrponus. [Ipumenenue. napamMeTpaMu BeIIUCBHIBAIOT IPUMEHEHHE
HecamocTosTeNnbHBINA U CAMOCTOSITENBHBIN PE3yABTAT ANEKTPUYECKOTO TOKA B PA3HBIX
ra3oBbIE pa3psiibl. DJIEKTPUUECKUN TOK B cpenax
BaKyyMe. DJIEKTPUUYECKHUI TOK B MeTaJlIax,

[TOJIyITPOBOJTHUKAX

JIK-2.7  |B3aumopeiicTBHEe TOKOB. MarHMUTHOE TTOJIE. 2 VccneayroT MarHuTHoe none mnpsimoro, (1], ctp 227-
MarnuTHOE MoJie IPSIMOT0, KPYrOBOTO 1 KpYroBOro U cosieHoua. M3yqaror 232
cosieHoua. CBOMCTBA MarHUTHOTO TOJIA. CBOMCTBAa MAarHUTHOTI'O TOJIA.

[Ipumenenue BpINuChIBalOT IPUMEHEHNE

JIK-2.8  |leficTBHEe MarHUTHOTO TOJISI HA MMPOBOJIHHUK C 2 3yyaroT aeicTBUe MarHuTHOTO mojist Ha |[1], cTp 233-
tokoM. Cuna Amnepa. Cuna JlopeHua. IPOBOJHUK C TOKOM. BBINOIHSIOT 240, cTp 248-
[IpaBuiia «0ypaBUuKay, «JI€BOU PYKH pacuéTHO-rpadudecKkux pabot Ha cuay 201

AmMrepa, cuiy Jlopenua. [lpumensitor
npaBuiia «OypaBUMKay, «JI€BOH PYKM».

JIK-2.9  |Onbitel @apases. DNeKTpOMarHuTHasi UHAYKLIUA.| 2 Habmroat0T AEMOHCTPALINIO OTIBITOB [1], ctp 251-
3akon Jlenma. [I[pumeHeHune 31eKTpoMarHuTHOM ®dapanes., Jlenna. O6cyxaaror 258
WHIYKIIUW B TEXHUKE MPUMEHEHUE AIEKTPOMATHUTHOMN

VHIYKIIUUA B TEXHUKE

JIK-2.10 |BuxpeBoe 3JIeKTpudecKoe mole. 2 3y4aioT BUXpeBOE dIeKTpudeckoe noje. |[1], cTp258-
CaMOuHIyKIIHSI. DHEPTUS MAarHUTHOTO TTOJIS. CamMouHIyKIIHsI. DHEPTUS MAaTrHUTHOTO 263
[IpuMeHeHue rnossi. PaccmaTpuBaroT npuMeHeHne Ha

clrapigax

Vlabopamopmvie pabomol 4

JIb-2.9 ccnenoBanre MarHUTHOTO TIOJISI U CBOMCTB 2 WccnenyroT maruutHoe mosist v cBoiictBa  |[IoBT[1], cTp
MarHuTa Marauta CoOuparoT CXeMbl 227-232

JIb-2.10 |M3ydeHue sABICHUS IEKTPOMArHUTHON 2 3y4aroT ABJICHUE DIEKTPOMArHUTHOU [loBT[1], cTp
WHTYKITAH nHIyKIH COOMPAIOT CXEMBI 251-258

Pazmen 3. Vlexyuu 12




KonebaHus 1 BOJHBI

JIK-3.1  |MarnutHbIe cBOiicTBa BemiecTBa. deppo-nua- 2 [1], ctp 241-
napa MaraeTuku. [I[pumeHenue 3HAKOMSTCS C MarHUTHBIE CBOMCTBA 245
BeriecTBa. M3yuarot ocobenHoctu ¢eppo-
nua-rnapa MarHeTuKoB. Onpeaenstor
BKHOCTh 3HAYCHUS IPUMEHEHUS
JIK-3.2 | BuxpeBoe anekTpudeckoe mnojie. Buxpessie Toku.| 2 [1],cTp 258
[Ipumenenue B ObITY U TeXHUKE. Poib 260
MarHUTHBIX OJIEH B SIBJICHUSIX. TIPOUCXOASIINX 3HAKOMSATCS C BUXPEBBIM 3JIEKTPHUCCKUM
Ha ComHile noJjieM, TOkoM. M3yuatoT npuMeHeHue B
ObITY 1 TeXHUKE. OINpenesnsatoT 3HaueHue
PO MAarHUTHBIX MOJIEH B SABICHUSX.
npoucxoasmux Ha CoJHIIe IS YeIoBeKa
JIK-3.3  |Camounnykuus. 3IC caMOMHIYKINU. 2 3HAKOMSTCS C CAMOUMHIYKITUEH, ¢ [1], ctp 261-
HIyKTHBHOCTD KaTYIIKH nousitueM D J[C caMOMHTyKITUH. 263
OnpenenstoT 3Ha4eHUe UHAYKTUBHOCTH
KaTYIIKH
JIK-3.4  |[KomebOarennHOe ABUKEHUE. BUIbI 2 3HAKOMATCS ¢ BUAAMHU KOJIe0aTeIbHbIX [1], cTp299-
Kosie0aTeTbHBIX KOHTYpOB. Cxemsl. ['eHepatop. TTBUKCHHH, KOJIeOaTEIBbHBIX KOHTYPOB, 03
[IepemeHHBIN TOK. [[eliCTByIOIIEE 3HAUEHNE M3y4aroT cXeMbl FT€HEpaTOPOB U MPOLECCHI
CHJIBI TOKA M HanpsikeHus. EMKocTHOE, MpoucXo smre B HeM. Onpeaenstor
WHIYKTUBHOE COMPOTUBIICHUE IIETIH €MKOCTHOE, HHIYKTUBHOE COTPOTHBICHUS
[[eMTH TIEPEMEHHOT0 TOKa
JIK-3.5  [DnexkTpoMarHUTHOE MoJjie Kak 0COOBIN BU 2 3HAKOMSTCS C SIEKTPOMAarHuTHEIM nosnem |[1], cTp 313-
MaTepHUH. DJICKTPOMATHUTHBIC BOJTHBI. KaK 0COOBIM BHJIOM MaTEepPHH, C IIOHATHEM 24
[Ipumenenue. [1Ikana 3meKTPOMarHUTHBIX DIEKTPOMArHUTHBIX BOJIH
W3Ty4YECHHI
JIK-3.6  |Pagmomnepenarunk. biok-cxema. 2 YepraT 6nok-cxemy paauonepenarduka, |11, ctp 328
Pamnonpuemunk. Cxema. COBpeMEHHOE PajIvo. cxeMmy paauornpuemMHuka. Mccnemayror
IPUHLIMIIBI paOOThI
Vlabopamoprvie pabomol 10
JIb-3.1  [MccnenoBanue rpauiyeckoro npeacTaBieHus 2 Vccnenyrot rpadudeckoe npencrasienue [[losrop [1],
WHIYKIIMOHHOTO U €MKOCTHOTO CONPOTHUBJIEHUS B WHIYKIIMOHHOI'O U EMKOCTHOT'O ctp 250

LICTIN [ICPEMCHHOT'O TOKa

CONPOTHUBIICHUS aHAJTU3UPYIOT
CUHYCOUJIaJIbHBIE KAPTUHBI IEPEMEHHOIO

TOKA.




JIb-3.2

COopka JeTeKTOPHOrO pauoNpUEeMHUKA

CoOuparoT AETEKTOPHBINA PAIUOTIPUEMHUK
13 nerajnei

[TosTOp [1],
CTp

JIb-3.3  |MccrnenoBaHue pe3UCTUBHBIX IIEMeH, H3ydeHHe Hccnenyrot, cobupatot mpoctyo menb ¢ [[Torop [1], ¢
3akoHa OMa /17151 yd9acTKa Ienu COIPOTHBIICHUEM, PACCUUTHIBAIOT CHITy 93
Toka 1o 3 Oma
JIb-3.4  |OnpezaeneHne dIEKTPUIECKON MOIITHOCTH CoOuparoT AIEKTPUIECKYIO TIETh [TosTOp [1],
[U(POBBIMU U3MEPUTEIHHBIMHU PHOOpaAMH QHAJIOTOBBIM CIIOCOOOM, U3MEPSIOT c324
HaIpsHKCHUE, SIIEKTPHUECKUHN TOK
1 (POBBIMU YCTPOHUCTBAMH,
PACUYMTHIBAIOT MOIIIHOCTH 110 hopMyIie
JIb-3.5  |[HaGmroneHue paboThl 3JEKTPOABUTATEIISA. HaGmonatot paboTy Moenu [TosTOp [1],
M3ydyenue npuHuuna padboTsl PJIEKTPUYECKOTO JIBUTaTEs, ctp 376
paccMaTpUBAIOT YCTPOWUCTBO U TPUHIIHIT
NeNCTBUS
Paznen 4. Ontuka  Jlexyuu
JIK-4.1  [DnextpomarHuTHas npupoza ceera. CKOpocTh M3y4aroT 3JeKTpoOMarHuTHyo npupony  |[1], ctp 331-
ceta. Kparkas ucropus passurus ceera. Conocrasisior npeacrasienue o 335 [1], cp
[pe/ICTaBICHHI O PUPOJIE CBETA. KOPITYCKYJISIPHO-BOJIHOBOH NMpHUpoie 336338, 345-
KopIrycKyIsipHO-BOITHOBOH JTyaTi3M. 3aKOHBI cBera. M3ywaloT 3aKOHBI OTpaxeHus cera 340
OTpakKeHUS CBETa. 3aKOHBI MPEIOMIICHUS. PemmaroT 3a7aun Ha HAXOXKIEHUE
®usnyeckuil cMbici. [lokazarens npemoMieHns [MOKA3aTeIs MTPEITOMIICHUS, ONMUCHIBAIOT
pUHLMI | FoHreHca., OonpeaessitoT
DU3NYECKUI CMBICH
JIK-4.2  Uutepdepennus. KorepentHocts. [IpunHimn [1],
[oiirenca. J{udpaxuus ceera. JubpakimonHas M3yuaroT uHTEphEepEHIIHIO, ctp372376
pemerka. Jlucniepcus ceta. [lossipusaiys ceeTa. KOTepeHTHOCTh. ONpenensior BaxHuocth B |[1], cTp379-
L{BeTa Teun.. [Ipumenenue ObITY, TeXHUKE M3ydaroT nudpakimio 383, 396-400
CBETa, IUCIIEPCHIO, MOJISIPH3AIINAIO CBETA,
.Beta Tein. OpopMIsIOT B TAOIHUILY
[MPUMECHECHHUE CBETOBBIX SIBJICHUN
JIK-4.3  |CriekTpbl HCITYCKaHUS TOTJIOMICHNUs. BUbI 510]5, ZT]_I:)I_ 402-

cnekTpoB. [Ipubops! 11 rccnenoBaHus
CIIEKTPOB. CrniexkTpanbHblit
[Ipumenenne. Buabl nszinydennit

aHaJIu3.

3yuaroT BUAbI CIEKTPOB UCITYCKAHUS
[OTJIOLEHUS, CIIEKTPAIbHOTO aHAJIN3A.
OnuckIBatOT MPUOOPHI ISt UCCIIEAOBAHUS
CIIEKTPOB. ¥Y3HAIOT MPUMEHECHHE

Vlabopamopmvie pabomol




JIb-4.1  |Ompenenenue mokasaress MpeloMIeHHs cTekia | 2 OnpenenstoT noka3aTeib IpeIoMICHUS
CTeKJ1a [ToBT[1], cTp
336338, 345-
346
JIb-4.2  |Onpepenenue IJIMHBI CBETOBOM BOJIHBI MPU 2 OnpenenstoT JIMHBI CBETOBbIX BOJH npu  ([IoBT[1], cTp
MOMOIIH TU(DPAKIIMOHHON JIMHEHKH oMoy U pakiinOHHON JIMHEHKH 379383,
JIb-4.3  |MccnenoBaHue TuCHEpCUr CBETa, BUJIOB 2 lcciienyroT AUCIIEPCUIO CBETA, BUJbI [1], ctp 401-
CIICKTPOB, CBOMCTB CBETO(QUIHTPOB, IIBETOB TEIl CIEKTPOB, CBOMCTBA CBETO(UIBTPOB, 02
[IBETOB TEJ
Pazgen 5. DnementoiVlexyus 4
KkBaHTOBOU pu3uku |JIK-5.1 PazBuTHE B3IJI51/10B HA CTPOCHUE BEMIECTBA. 2 [1], cTp 435-
Anepuas monenb aroma. OnbiTel Pezepdopaa. M3y4atoT pa3BUTHE B3TJISA0B HA CTPOCHHE 39
V3myueHue U MoriaomeHrue Y HEPTUu ¢ KBAaHTOBOM BEIIECTBA, SJECPHYIO MOJIETh aTOMa.
TOYKHU 3PEHUS PaccmaTpuBaroT onbiThl Pesepdopaa mo
Bu1€0. CONOCTABIISAIOT PEACTaBICHUE 00
W3JIyYEHHUH U MOTJIONIEHUU SHEPTUU C
KBAaHTOBOM TOYKH 3PECHHUS
JIK-5.2  [EcTecTBeHHas paJl0aKTUBHOCTh. 3aKOH 2 [1], cTp 460-
PaINO0aKTUBHOTO pacmaja M3y4aroT eCTeCTBEHHYIO 64
PaINOaKTUBHOCTD, 3aKOH PaJHOAKTUBHOTO
pacnazga. PemaroT 3ajaumn Ha 3aKOH
aJMOAKTUBHOIO pacraja
Nroro 3a 1 cemectp 108 4: 60 4 nekmuii, 48 4 1a00paTOpPHBIX padbOT 60
AcTpoHOMHuS 2 ceMecTp
Paznen 6 Vlexyuu 4
JIK-6.1  |Pa3BuTHe acTpoHOMHHM Kak Hayku. CTpykTypau | 2 Onucannie ¥ 00BICHEHUE TBUKCHUS (3], cmp 1-3

Mcropus pazBuTHs
ACTPOHOMUHU

MaciuTa0Obl Beenennoi. HaOmronarensnas u
ONTUYECKAsT aCTPOHOMHUSI.

HeOecHBIX Telr 1 UC 3emmu, oTimane
TUIIOTE3bI OT HAYYHBIX TEOPUH.
[IpumeHeHne Gu3nUecKoi TeOpUH IS
00BSICHEHUS U3BECTHBIX SIBIICHUI

[IPUPOJIbI M HAYKH




JIK-6.2

Co3naHue nepBoil yHUBEpCaIbHOU
MaTEeMaTHYECKON MOJIEJIM MUpa Ha OCHOBE
[IPUHIIUIIA TeOLEHTpU3Ma. 3BE3JHOE HEOO
(M3MEHEeHHUE BUIOB 3BE3AHOI0 HEDA B TEUEHUE
CYTOK, rojia). Jleroucuucienue u ero TOUHOCTh
(CONHEYHBIN U JTYHHBIN, IOJIMAHCKUHI U
PUTOPUAHCKUH KaJeHIapH, TPOEKThl HOBBIX
Kasienapeit). Onrudeckas aCTPOHOMHUS.
[IpakTHueckoe UCIOIb30BaHUE P OCBOCHUU
npodeccun.

3HAKOMSTCS C HICTOPUEH CO3JaHUs
pa3nuuHbIX KaneHaapen. Onpeaenstor
POJIb ¥ 3HAYCHHE JICTOMCUYHMCIICHHUS JIJISI
PKU3HU U IEITEIHLHOCTH YEJIOBEKA.
OrnpeaensroT 3Ha4YeHNEe UCTIOJIb30BAHUS
OIITHUKH IPU OCBOCHUH MPO(PECCUHU.

[3], ctp 3-11

[ [pakmuueckue 3aHATUS

[13-6.1  |C nmomotsto KapTorpaduueckoro ceppuca BoIsSBISIOT KOMIIBIOTEpHBIE Bo3MOKHOCTH [[ToBTOpD. [3],
Google Maps, moceruts pazaen «KocMocy u Google Maps , onuCchIBalOT HOBBIC ctp 39-43
OnucaTh JOCTUKEHUS B 00JIACTH KOCMOCa: TOCTHKEHHS B 00JIaCTH KOCMOCa.
HNCTOPHSI COBETCKOM KOCMOHABTHKH, Ccouika https://hi-news.ru/tag/kosmos
COBpEMEHHBIE METO/IbI U3YUYCHHUSI OIMKHETO
KocMoca
Paznen 7 Viexyuu
Y CTpOKCTBO —
ComHeuHoi JIK-7.1  [[Ipoucxoxaenune ConHeuHO cuctembl. O01ue 3HAKOMSATCS C PA3IMYHBIMU TEOPUSIMU E32]55 crp 123-
CHCTEMET cBenenus o CormHie poucxoxaeHus COTHEUHOW CHCTEMBI.
OmnpenenstoT 3HaUEHUE 3HaHUI 0
poucxoxaeHnn COTHEUHOW CHCTEMBI
U1 OCBOEHUS ITpodeccuit u
CIELIMATIBHOCTEN CPETHETO
po¢eccCHOHATILHOIO 00pa30BaHMs
JIK-7.2  [[InaneTsl 3eMHOM rpynmnsl. [InaHeTbI-rUraHTHL. OnpenensroT 3Ha4YeHUE 3HAHUN O

MeKnIaHeTHBIE SKCIICANITUHN

MIaHeTax 3eMHOM TPYIIIIbI U TIJIAHET
THTaHTOB JJId pa3BUTUA YeJIOBEUYCCKOU
muBUIn3aluu. I103HaKOMHUTBCS C

HCCIIeI0BAHUS

[3], cTp 95-
104



https://hi-news.ru/tag/kosmos

Paznen 8 Ctpoenue
1 OBOJIFOIIUS
Bcenennon

JIK-7.3 Mauibie Tena CoJTHEUHOU CUCTEMBI: aCTEPOU/IbI, SHAKOMATCS ¢ MAJILIMHU TEJIaMU [3], ctp 110
METEOPUTHI, KOMEThI, MAJIbIE TUIAHETHI ConneuyHoii cuctembl. OnpenensoT
3HAUEHUE 3HAHUI O MaJIbIX TENax
ConHEYHOU CUCTEMBI JJI Pa3BUTHUSA
YEJIOBEUECKOW IMBUIIM3ALUU
JIK-7.4  |HeGecnas MmexaHuka: 3akoHbl Kermiepa, W3yuarot 3axonsl Kernepa. Onpenensior [[3], ¢Tp 56
OTKPBITHE IJIAHET 3HaueHue 3akoHoB Keruiepa muist usyueHus
HeOeCHBIX Ten B BeenenHoit. Onpeaensior
3HaueHue 3akoHoB Kemepa /i OTKpbITUS
HOBBIX IJIAHET
[ [pakmuueckue 3aHSATUS
[13-7.1  [Hccnenoanue texa COMTHEUYHON CHCTEMBI B Wccnenyrot tena Conneuynoil cucremsl,  [[loBtop [3],
KOMITBIOTEPHOM ITpuiioskeHuu Cremapuym. ONMCBIBAKOT ACTEPOU/IbI, METEOPUTBHI, ctp 118 [8],
KOMETBI, MaJlble MJIaHEeThl, aHATTU3UPYIOT  [CTP 5
3HAUEHUE 3HAHUI O MaJIbIX TENax
ConHe4YHOU CUCTEMBI JJIsI OCBOEHUS
npodeccuu
[13-7.2  |U3yuenue kapThl, penbeda JIyHbl 1 60mbIImx Vccnenyrot kapty JIyHbl, ee penbed [losTOp [3],
CITyTHUKOB IIJIAHET. ONMCBHIBAOT BUJIbI CITYyTHUKOB IIAHET, ctp 87, 106
QHATM3UPYIOT 3HAYEHUE 3HAHUH 151
HayKH.
[13-7.3 3y4yeHne cCoOMHEYHONH aKTUBHOCTH U OOIIETO M3yvaroT Gusndeckoii mpupoas! ConHila,
m3ydeHus: ConHia QHATM3UPYIOT TOJIb3Y U Bpes comHeyHoro |[lostop [3],
W3JTy4eHus 1o paKTam ctp 132 [8],
ctp 11
[13-7.4  [3axonsl Kemepa u KoHGHUrypanuu riaHeT Pemarot 3anaun Ha 3akoHsl Kemepa,
OCBaMBarOT BUAbI KOHpuUrypauuu mianer |[lostop [3],
ctp 56 [8],
ctp 12
Viekyuu




JIK-8.1

dusnueckas npupoa 38e31. Buasl 3Be3

3HAKOMSATCS ¢ (PU3UIECKON TPUPOIOH
3Be3/. OnpenensoT 3HaueHUe 3HaHUH 0
(bu3nueckoil mpupoze 3Be3 1 A YeIOBeKa.
M3y4atoT 0COOEHHOCTH CHEKTPATbHBIX
KJIACCOB 3BE3]I.

OnpenensitoT 3Ha4ueHUEe COBPEMEHHBIX
ACTPOHOMUYECKUX OTKPBITUH ISt
yeJI0BEKA.

[3], cTp 145-
o7

JIK-8.2

OCHOBHBIE CO3BE31Us. 3BE3IHbIE CUCTEMBI.
JK30IUIAHETHI

3HaKOMSATCS CO 3BC3IHBIMH CUCTCEMAMHU U
OK30IINITaHCTaMHU. OHpG[{GHHIOT 3HA4YCHHUC
COBPCMCHHBIX aCTPOHOMHYCCKUX 3HAHUU
O 3BC3HBIX CUCTEMAX M 3K

[4], cTp 154-
157, 165

JIK-8.3

Hama ["'anaktuka -MiieuHslii myTh,
raJIAKTUYECKNN rol. Jlpyrue rajlakTuku
[IponcxoxaeHue, IBOIIOLHNS FAIAKTHK

3HAKOMSTCA C IPEACTABICHUSIMU U
Hay4YHBIMU U3BICKAHUSIMH O HAILICH
[anakTuke, ¢ MOHATUEM «TATAKTUYECKUN
ro/1», C Pa3JINYHBIMH FAJJAKTUKAMU U UX
ocobeHHOCTsIMU. OnpeensatoT 3HaYeHUE
COBPEMEHHBIX 3HAHMI O Hamel ['amakTuke
IS KU3HU U JEATEIIBHOCTH YEJIOBEKa
3HAKOMSTCS C Pa3TUYHBIMU TUTIOTE3aMH U
YUEHUSMH O IPOUCXOKIAEHNUU FaJJaKTHK.
OnpenensitoT 3Ha4eHHe COBPEMEHHBIX
ACTPOHOMUYECKUX 3HAHUH O
[MPOMCXO0KJICHUY TAJTaKTHK JJIsl YEJIOBEKA

[4], cTp 162
[4], cTp 165

Hpaxmuttecxue 3AHAMUA

[13-8.1

3y4yeHue 3Be3JHOT0 Heba ¢ MOMOIIBI0
[MOJIBM>KHOM KapThl. Haxo)k1eHne OCHOBHBIX
CO3BE3JIUI Ha KapTe 3B€3THOTO Heba CEBEPHOTO
[OJTyILIApUS

PemaroT TeXHUYECKUI BOIPOC €
IMOABHKHBIM KPYI'OM M MOJICJIBIO KapPThI
3BE3HOTO MOJTYIIAPHUs], ONIMCHIBAIOT
OCHOBHBIE CO3BE3/1UsI CEBEPHOTO
[OJIyLIAPHS], AHATU3UPYIOT PACIIOJIOKEHUE

CO3BE3/IMI Ha KAPTE CEB MOITYIIAPHS

[TosTop [3],
ctp 137 [8],
ctp 14




KOCMOHaBTHKH C 0030pHOM 3KCKypcueil o My3ero
«JIynapuymp».

Ccouiku: http://www. planetarium-
moscow.ru/world-of-astronomy/astronomical-
news/ http://mwww.kosmo-

museum.ru/static pages/interaktiv

OrnpeaensroT 3HaueHUEe COBPEMEHHBIX
aCTpOHOMI/I‘-ICCKI/IX OTKpBITI/Iﬁ JUUIA
yenoBeka. [lomyyaloT coBpeMeHHbIe
3HaHNS 0 BcelreHHO 11 OCBOCHUS
npodeccuii 1 CeaIbHOCTEH CPETHETO
rpodeccronan

[13-8.2  |U3yuenue kiaccupuKamy 3BE3AHBIX CIEKTPOB, [TosTOp [3],
arpaMMbl r epunpyHra-Paccena, CoImocTaBIsI0T KJIACC CBETUMOCTH ctp 141-143
ONpeIeJICHUE CBETUMOCTEHN 3BE3[T TuarpaMMbl CO 3BE3/101, OTTMCBHIBAIOT [8], ctp 15

KJIACC CBETUMOCTH, AaHAJTU3UPYIOT
nuarpammy ['eprmmpynra-Peccena,
ONPEAEISAIOT 110 CIIEKTPY CBETUMOCTD 3

[13-8.3  [MccnenoBanue SK30IUIAHET, TYMaHHOCTEH 34 Haxon4at 5K301U1aHeTh B IpOrpaMMe, [TosTOp [3],
[peAcIaMi TAJIAKTUK C IIOMOIIBI IPOrPaMMBbl ONMUCBIBAIOT BUJIbI TYMAHHOCTEH, ctp 165-167
Cremiapuym QHATM3UPYIOT Mpoliecc paboThl

nporpamMmmbeiCTenapuym

[13-8.4  |[Tocemenne skckypeuu: B HoBocuGHpcKuii 3HAKOMSTCSA C IOCTHXKEHUSIMU [TosTop [3],
[UIAHETapUil W /WM WHTEPAKTHBHBIA MYy3ei COBPEMEHHOW acTPOHOMHYECKON Hayku. |cTp 3-167

Htoro 3a 2 cemectp 36 u: u3 Hux 18 4 nekuuid, 18 4 mpakTHUeCKUX padoT

HToro 144 4: 78 4 jiekumii, 66 4 1a00paTOPHO-NPAKTHYECKUX PadoT




3. YCJIOBMS PEAJIM3AIIUUA ITPOI'PAMMBI INCIUAIIINHBI

3.1 TpeOoBanusI K MUHIMAILHOMY MaTepHAIbHO-TEXHUYECKOMY obecrieueHro HpopManys o HaTMuuy CrenuaTn3npOBaHHBIX KaOMHETOB, TabopaTopuii,
TEXHUYECKHUX CPEJICTB OOY4YEHUs U T.JA. IpeCTaBieHa B BUae Tabmuusl 3.1.
Tabsmnua 3.1 - O6ecneyenue 00pa3oBaTeIbLHOIO Npolecca

HanmeHnoBaHMe TUCIUTUINHBI B
COOTBETCTBHUH C PA0OYNM
Y4eOHBIM TIJIAHOM

HaumenoBanne 000pyJ0BaHHBIX YU€OHBIX KAOMHETOB, 0OBEKTOB ISl IPOBEICHHS
71a00PaTOPHBIX/MPAKTHYECKUX 3aHATHI C IEPEYHEM OCHOBHOTO 000PYIOBAHUS

daxkTudeckuil agpec yueOHbIX
KaOMHETOB 1 OOBEKTOB

OO0O/. 09 ®dusuka

YueOHast mabopatopust (GU3HMKH, TCKTPOTEXHUKH, JIICKTPOHUKU M aBTOMATH3AI[UN
TEXHOJIOTUYECKUX ITPOLECCOB, HAa KOJUYECTBO pabouux mect 25

OO6opynoBaHue yueOHOM 1a00paTOpUu: MYJIbTUMEIUUHBINA TPOCKTOP, IKPaH, KOMIUICKT
000pyI0BaHUS CIIELUAIN3UPOBAHHOTO IPOTPAMMHOI0 00eCIIeueH s, MaKeThl IPUKIIaIHBIX
nporpamm: LabSoft, Buneoreka mo:

Paszneny 1.Monekynsipuas ¢pusuka. TepmoaguHamMuka

Paszneny 2.OnekrpoanHaMuka

Pazneny 3. KoneGanust 1 BOTHBI

Pazneny 4.0ntuka

Pazneny 5.OneMeHTbl KBAaHTOBOW (DU3UKU

Pa3zen 6 Vicropus pa3BUTHS aCTPOHOMUH \

Pasnen 7 YcrpoiictBo CoIHEUHON CUCTEMBI

Paznen 8 Ctpoenune u sBostonus Beenennoi

CriennanusupoBaHHas gadoparopust Ne 4 «JlabopaTopust pU3MKH, FMEKTPOTEXHUKH,
DIIEKTPOHUKHU M aBTOMATH3aILlUU TEXHOJIOTHYECKUX MTPOLIECCOBY C MPOTrPpaMMHBIM
obecrnieueHreM Lab@Soft mis u3yueHuns Teopuu U MpoBeeHHs JTa0OPaTOPHBIX PabOT MO
¢du3zuke no pasznenam 2,3,4 cotoBblie TeaedOHBI C MHTEPHETOM U MPOTpaMMOi 1o
actponomuu Cremnapuym/ Jlabopatopusi HH)XEHEpHOU, KOMIIBIOTEPHON IpauKu 1
TeXHUUYECKON MexaHuku /32, JlabopaTopusi BEIYUCIUTEIHLHONW TEXHUKH, aPXUTEKTYPHI
MEPCOHATBHOTO KOMITBIOTEPA, Mepu(epriHbIX YCTPOICTB /34 ¢ yCTaHOBICHHOMN

nmporpamMmoii mo acrporomur CTemiapuym

HoBocubupck, Camosas, 26
['BIIOY HCO
HoBocuOupcKkuii XMMHUKO-
TEXHOJIOTHYSCKHI KOJIISIK
uMm. /.M. MeHnneneeBa



mailto:Lab@Soft

3.2 UudopmarimonHoe ooecrieueHne

NudopmannonHoe obecrieueHre o0yueHus COIEPKUT IIEPEUCHb PEKOMEHTYEMBIX YIeOHBIX U3IaHu# (1o npumepHotl npoepamme), VIHTepHET-
pECypCOoB, AOMOITHUTEIBHOM IUTEpaTyphl (Tabuuia 3.2).

Tabnuua 3.2 - O6ecneyenue odpazoBarenbHoro npouecca no gucuumimae O0/1.09 duzuka yueOHOH U yueOHO-METOANYECKON JINTEPATypOi

oOpa3zoBanus / o1B. pen.: A. B. Komomuern, A. A. CadonoB. - Mocksa :
HOpaiit, 2020. - 293 c. - (IIpodeccronansHOoe 00pa3oBaHue).

Ne HaumenoBanue ABTOp, Ha3BaHUE, MECTO U3AHNUS, H3/1aTEIbCTBO, TO N3IaHUS YUeOHOH 1 KonuuectBo KonngectBo
n/m* JUCITUTIIMHBI B y4e0HO-METOIUYECKON JTUTEPATyPhl 9K3EMILIA-POB  PK3EMILIAPOB JTUTEPATYPHI
COOTBETCTBHH C Ha OJHOTO
pabo4ynM y4eOHbIM oOyuatorerocs
IJIAHOM
1 2 3 4 B
OO/.09®u3uka ki npopuabHbIX AUCHUIIINH
1. OcHognasa numepamypa:
1. Knanos, JI.C. ®usuka s CpeAHUX CHEIHAIBHBIX YUeOHBIX 3aBEACHUIA: 15 60%
yaeonuk / JI. C. XKnanos. - crep. uzn. Ileperned. ¢ uza. 1987 r. - Mocksa :
Anbsac, 2017. - 512 c.
2. KpaBuenko, H. FO. ®u3uka : yueOHUK U IPAKTUKYM Ul CPEAHETO 100%
npodeccuonansHoro oopazosanus / H. 0. KpaBuenko. — Mocksa :
UznatensctBo FOpaiit, 2022. — 300 c¢. — (IIpodeccronanbuoe
obpazoBanue). — ISBN 978-5-534-01418-1. — Tekcr : 27I€KTPOHHBII
// Obpa3zoBarenbHas wiatdopma KOpaiit [calfT]. —
URL.: https://urait.ru/bcode/490687, noctym Iuis 3aperuCTPUPOBAHHBIX
nojb3oBarenei (nata oopamenus: 01.09.2022)
3. ActpoHomus : y4eOHOE OCOOUE I CPEAHETO MPO(ECCUOHATBLHOTO 100%
obpazoBanus / A. B. Konomuern [u ap.] ; oTBeTCTBeHHBIE peaakTopsl A. B.
Konomuern, A. A. CaponoB. — Mocksa : MznatensctBo HOpaiir, 2021. — 277
c. — (IIpodeccnonanshoe obpazoBanue). — ISBN 978-5-534-08243-2. —
Texkcr : anexTponHslit / O0pazoBatenbHas wiardhopma HOpaiit [cait]. —
URL: https://urait.ru/bcode/474620
4. Actporomus : yueGHOE IOCOOHE ISl CPEHETO MPOPECCHOHATBHOTO 15 60%



https://urait.ru/bcode/490687
https://urait.ru/bcode/474620

Jlononnumensnan numepamypa:

5.  AiizenioH, A. E. ®u3uka : yueOHUK U PAKTHKYM JUISl CPEAHETO
podeccuonanbHOro oopazosanus / A. E. Alizeniion. — Mocksa : M3garenscTBo
[Opaiit, 2022. — 335 c. — (IIpodeccuonansHoe oopazopanue). — ISBN 978-5-534-
00795-4. — TekcT : anekTpoHHsIii // OOpa3zoBaTenbHas mwiaTdopma FOpaiT [caliT]. —
URL: https://urait.ru/bcode/491056, nocTyn 1ist 3aperUCTPUPOBAHHBIX MOJIb30BATEIICH
(mara obpamenus: 01.09.2022)

6. [Ipommxkun, C. C. MexaHnuka, TepMOJUHAMHKA U MOJIEKYJISIpHAS (DHU3HKA.
COopHUK 33724 : yaeOHOe TTocodme AJis cpeaHero MpohecCHOHATBHOT0 00pa3oBaHus /

C. C. Ilpomkun, B. A. Camoneros, H. B. Humenckuii. — 2-e uzf., ucnp. ¥ 101, —
Mockga : M3narenbctBo FOpaiit, 2022. — 467 ¢. — (IIpodeccronaibHoe
obpazosanne). — ISBN 978-5-534-04774-5. — TexcT : 31eKTpOHHBIH //
OO0pa3oBatenbHas mwiaThopma OpaiT [caiiT]. —

URL.: https://urait.ru/bcode/492830, mocTyr 1Jis 3aperMCTPUPOBAHHBIX MOJIb30BATEIICH
(mata obpamenns: 01.09.2022)

7. JlorBunenxo, O. B. Actponomus : yueOnuk / O. B. JlorBunenko. - Mocksa :
KHOPYC, 2019. - 264 c. : uB. ui., ui. - (Cpennee npodeccrnoHairHoe 00pa3oBaHue)

5%

100%

100%

20%

Y4eOHO-MeToInYecKas JINTeparypa:
8. Ymeko, C. [1. Meronndeckue ykazaHusi K BBIITOJHEHHUIO JTJaOOPaTOPHBIX padoT : IO

mucuumuae "Actponomus’/ C.II. Yiueko ; pew.: O. B. Uy6pukosa. - HoBocuOupck :
['BITOY HCO "HoBocuOupckuii XUMHKO-TEXHOJIOTHYECKHi Koutemk um. [1. U.
Mengeneena", 2020. - 20 c.

JIoKaJIBLHBIA IUCK

w

3aBenytorias OMOINOTEKOM

JUYHAS NOONUCH pacuiughposra noonucu



https://urait.ru/bcode/491056
https://urait.ru/bcode/492830

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OBYUYEHUA 110 JUCHUIIVIMHE

OxumaemMbie pe3yabTaThl OCBOSHUS 00y4aromuMHucs nporpamMmmbl yaeOHoi aucruruinael OO/ 09 dusuka npeacrasieHs! B Tadnuie 4.1.

Tabnuua 4.1 - Pe3ynbraThl 0cBOCHHS 00y4YaIOIIUMUCS MPOrpPaMMbl y4eOHOM JUCIUILIIMHBI

JelicTBus

YMenns, 3 HAaHUS

CBuaeTe/IbCTBA 0 JOCTH/KCHUH
YMeHM, 3HAHUH

Kpurepun oueHkun

IIpakmuueckas no0zomosxka

- OOBACHATH poJib (U3UKH B
(GhOpMUPOBAHUH HAYYHOTO
MHUPOBO33PCHUS;

- CpaBHUBAThH (hU3HUECKUE
CBOICTBa MaTepHaiOB, UCCIEIOBATh
BBITTOJTHEHHE 3aKOHOB; JIeTaTh
BBIBOJIBI M 000O0IIECHHS

- Haxonuts undopmaruio o
Gu3nIecKuX 00BEKTaxX B pa3IMIHBIX
UCTOYHUKAX (yuyeOHUKaX,
CIpaBOYHHUKAX, HAYIHO-
MOMYJSPHBIX U3aHUSX,
KOMITHIOTEPHBIX 0a3ax, pecypcax
cetu IHTEpHET) U KPUTHUYECKH UX
OILICHUBATb.

1. chopmupoBaHHOCTH
[IPEJICTABICHUN O POJIU U MECTE
(¢u3KMKN B COBPEMEHHON HayYHOU
KapTUHE MUpPA; IOHUMaHUe
(u3nYECKOM CYIIHOCTH
HaOJIr0JaeMbIX BO BeeneHHOM
SIBJICHUH, poJii (PU3UKH B
(bopMHpOBaHUU KPyro3opa u
(GyHKIIMOHAIBHON I'PaMOTHOCTH
4eJIOBEKA IS PELLEHUS
MPAKTUYECKUX 3a]a4;

2. BJIaJIeHNE OCHOBOIIOJIAr Al0IIUMHU
(bu3NYECKUMU OHATUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPUSMU;

3. yMEHUe TeHepupoBaTh UJEH U
ONpeAeNiaTh CPEACTBA, HEOOXOAUMbIE
ISl UX peanu3anuu; 4. yMeHue
MCII0JIb30BATh PA3JIMYHbIE UCTOYHUKU
U151 IOTTy4YeHUsT PU3NIECKOi
nH(pOpMallH, OLIEHUBATh €€
TOCTOBEPHOCTh

5. chopMUPOBAHHOCTHh YMEHUS
pewath (hu3nUYecKue 3aJauu yMeHHe

TCHCPUPOBATh HICHU U

Y cTHBII onpoc

'Y cTHBIN onpoc

JlaGopaTopHbie pabOThI

(UBUYECKUN TUKTAHT

Kaxxp1ii mpaBuiibHBIN OTBET 1 Gast

Kasxap1ii mpaBUIIbHBIN OTBET 1 6amn

3amura 1ab0paTopHON paboThI

Kaxp1ii npaBUIIbHbBIN




- Pematp gusndeckue 3amaun,
COCTABJIATH JJIEKTPUUCCKHE CXEMBI,

OTpEeNesATh CPEACTBA, HEOOXOIUMBIS
1151 MX peanu3anuu; 6.
HCITOJIb30BAHNE PA3TUYHBIX BUIOB
MO3HaBATCIILHOM

NEesSTeTLHOCTH IS PEIICHUS
(I)I/I?;I/ILIGCKI/IX 3ajJa4, HpI/IMeHeHI/Ie
OCHOBHBIX METOJ0B ITO3HAHUS

TecT

'Y cTHBII onpoc

orBeT 1 Oamn

10-9mipaBUIILHBIX OTBETOB - «5»
8-71paBUIBLHBIX OTBETOB - «4»
6-5STpaBUIIBLHBIX OTBETOB - «3»
4-OrpaBUIIbHBIX OTBETOB «2)

Kaxp1ii npaBUIbHBIN
orBeT 1 Oamn

Ilpeomemmuoie pe3ynomamaol

- 3HaHNE OCHOBHBIX MOJ0KCHUH
(GU3nIECKUX TEOPH U 3aKOHOB,
MPUMEHEHNUN B TEXHUKE, PA3BUTHU
COBPEMEHHOM HAyKH;

- Bnanenue onpenenenusamu,
(1)H3HLICCKI/IMI/I IIOHATHUAMHU
3aKOHOMEPHOCTSIMH, (PU3UUECKON
TEPMUHOJIOTUN

1 CMBOJIMKH;

1. copMHUpPOBAHHOCTH
[PECTABICHUN O POJIU U MECTE
($u3KMKN B COBPEMEHHON HayYHOU
KapTUHE MUpPA; IOHUMaHUE
(bu3nYECKON CYIIHOCTH
HaOJIr01aeMBIX BO Beenmennoi
SIBJICHUH, poJii (U3HKH B
dbopMUpOBaHUU KPYro30pa U

(G YHKIIMOHATBLHON TPaMOTHOCTH
YeJI0BEKa /IS PelIeHUs
MPaKTUYECKHUX 3a]1a4;

2. BIIaZIEHHE OCHOBOIIOJIArAOIUMHU
(bU3HMYECKUMHU TIOHSTHIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH 1
TEOPHSIMHU; YBEPEHHOE MCITOIB30BaHUE
(bHU3HYIECKO TEPMUHOIOTHH U
CHMBOJINKH,

3. BJIAICHUEC OCHOBHBIMH METOAAaMU
HAay4YHOT'O [TO3HAHMUS, UCTIOJIb3YEMbIMHU B
(u3rKe: HAOIOICHUEM, OTTUCAHUEM,
M3MEPEHNEM, SKCIIEPUMEHTOM

Y cTHBII onpoc

dusnueckul IUKTAHT

Kasx b1t ipaBuIbHBIN OTBET 1 Gast

10-9mpaBUIBHBIX OTBETOB - «5» 8-
/TpaBWIBHBIX OTBETOB - «4» 6-
STpaBUIBHBIX OTBETOB - «3»
4-OnpaBWIIbHBIX OTBETOB «2)




- Bnagenue ungopmarueii o BKiaze
BBIIAIONIUXCS (B TOM YHUCIIC
OTCUYCCTBCHHBIX YUCHBIX) B PA3BUTHE
(huznueckoil Hayku

4. ymeHus1 00pabaThIBaTh Pe3yIbTaThl
M3MepeHHid, 00HAPY)KUBATh 3aBUCUMOCTb
MCIKIOY (bl/ISI/I‘iGCKI/lMI/I BCJINYHMHAMU,
00BSICHATH MOJyYCHHBIC PE3YJIbTAThI U
eNaTh BBIBOJIBI,

5. cOPMUPOBAHHOCTH YMEHUH peIaTh
(dbu3udeckue 3a1aun

JlaGopaTopHbie pabOTHI

10-9mipaBUIILHBIX OTBETOB - «5» 8-
7TpaBUIIbHBIX OTBETOB - «4» 6-
STpaBUIBHBIX OTBETOB - «3»
4-OrnpaBUIIbHBIX OTBETOB «2)

3amura 1a60paTOpHON PabOTHI

JeiicTBust

YMenus, 3HAHUS

CBueTe/IbCTBa 0 JOCTHKEHUH
YMEHUii, 3HAHU#

Kpurtepuu ouenku

IIpaxmuueckas no02omoeKa

-OOBSCHATH POJIb ACTPOHOMHH B
(GbopMHpPOBaHUM HAYYHOTO
MUPOBO33PEHHUS;

- Pemiate anemenTapHsbie
ACTPOHOMHUYECKHE 3a7a4H,
COCTaBJIATEH CXEMBI, TAOIHUIIBI C
MJIaHEeTaMH, 3BE3/IaMH1

1. ymenue ucnonab3oBaTh Npu
BBHITIOJTHEHUH MTPAKTUYECKUX 33aJaHUI
M0 aCTPOHOMHH TAKUC
MBICTTUTENIbHBIE ONEpallii, KaK
MMOCTAHOBKA 33J[a4H,
dbopMynupoBaHUE TUIIOTE3, AHATTU3 U
CHHTE3, CpaBHEHHE, 0000IICHHE,
CUCTEMAaTHU3aIlHs], BHISIBIICHHE
MMPUINHHO-CJIICICTBCHHBIX CBHSeﬁ,
MOVCK aHANIOTOB, POpPMYITUPOBaHUE
BbIBOJIOB JIA U3YYCHHA PA3JIMYHBIX
CTOPOH aCTPOHOMHYECKUX SIBJICHHUIA,
MTPOIIECCOB, C KOTOPHIMU BO3HUKAET
HEO0OXOIUMOCTh CTAJIKUBATHCS B
npodeccuoHaIbHOU cdepe;

2. BlIaJlcHUE HaBbIKAMU

YcTHBIN onpoc

[TpakTrueckue paboOThI

Tect

Kaxap1ii mpaBUIIbHBIN OTBET 1 6armn

3anTa NpakTH4ecKoi paboThl

10-9mipaBUIIBHBIX OTBETOB - «5»

8-71paBUIBHBIX OTBETOB - «4»




- CpaBHHMBaTh ¥ aHAIM3UPOBATH
KOCMHUYECKHE O0BEKTHI, TUarpammy
['epmmpynra- Peccena,
XUMHYECKHUH COCTaB KOCMHUYECKHX
TeJI, TOBEPXHOCTH, aTMOC(hepbl
MUTAHET U CITYTHUKOB, JIeIaTh
BBIBOJBI U 0000IIIEHNUS HA OCHOBE
CpPaBHCHHS U aHAJIN3Q,

- Haxonute nunpopmaruio 00
ACTPOHOMMUYECKUX O0BEKTAX B
[PA3JIMYHBIX UCTOYHUKAX
(yueOHMKaX, CIIPaBOYHUKAX,
HAaYYHO-TIOMMYJIAPHBIX U3JaHUAX,
KOMITbIOTEPHBIX 0a3ax, pecypcax
ceTu VIHTepHET) U KPUTUYECKHU UX
OLIEHUBATb.

[M03HABATCIILHOM JCSITEeIIbHOCTH,
HABbIKAMU pa3perieHust npooiem,
BO3HUKAIOIIUX TP BHIMOJIHEHUN
MPAKTUYECKHUX 3aJaHHil 110
ACTPOHOMHH;

3. yMeHUeE UCTOIb30BaTh pa3InyHbIe
MCTOYHUKHU IO aCTPOHOMHUH JISI
MOJTy4eHUs JOCTOBEPHOUN Hay4dHOI
WH(OpPMAILINK, YMEHHUE OLICHUTD €€
TOCTOBEPHOCTH;

4. BaJieHUe SI3BIKOBBIMH
CpeICTBAMU: YMEHHUE SICHO, JIOTHYHO
W TOYHO M3JIaraTh CBOIO TOUKY
3pEHUs 0 PA3IUYHBIM BOIIPOCAM
ACTPOHOMMH, HCIIOJIb30BATh
SI3BIKOBBIE CPEJICTBA, aJICKBATHBIC
00cyxaaemMoit mpooiieme
ACTPOHOMUYECKOTO XapakTepa,
BKITIOYAsi COCTaBJIICHUE TEKCTa U
Mpe3eHTAIIMU MAaTEPUATIOB C
MCII0JTb30BaHNEM MH(POPMAITMOHHBIX
1 KOMMYHUKAIIMOHHBIX TEXHOJIOTU;

1. CpopmupoBaHHOCTD
[PEACTABICHUN O CTPOCHUU
COTHEYHOM CHCTEMBI, DBOJIIOIIUH
3Be3] U BeeneHHoi,
MPOCTPAaHCTBEHHO-BPEMEHHBIX
MaciTabax BcenaeHHOM;

2. IOHUMaHHE CYIITHOCTH
HaOII01aeMbIX BO BeenmeHHoit
SIBIICHMIA,

3. BIIaJICHKE OCHOBOIIOJIATaAI0IIUMH

ACTPOHOMHNYCCKUMHU ITOHATUSAMH,

[IpakTHyeckune paboThI

Tect

YCTHBIN onpoc

6-5STIpaBUIIBHBIX OTBETOB - «3» 4-
OnpaBUIIBHBIX OTBETOB «2)

3ammuTa MpakTHIeCKor paboThI

10-9paBUIILHBIX OTBETOB - «5» 8-
7TpaBUIIBHBIX OTBETOB - «4» 6-
STPaBUIIBHBIX OTBETOB - «3» 4-
OnpaBUIILHBIX OTBETOB «2» KaxkabIit
MpaBUIBHBIN OTBET | Gat
10-9mpaBHIIbHBIX OTBETOB - «5» 8-
7IpaBUIIBHBIX OTBETOB - «4» 6-
STpaBUIILHBIX OTBETOB - «3» 4-
OnpaBHIIBHBIX OTBETOB «2)

3anuTa NpakTUYecKo paboTsl

10-9npaBMIIBHBIX OTBETOB - «5» 8-
7TIpaBUIIbHBIX OTBETOB - «4» 6-
STIpaBUIIBHBIX OTBETOB - «3» 4-
OnpaBWIBHBIX OTBETOB «2»

3ammTa NpakTHIeCKOr padoThI




IIpedmemnbie pe3yiomamal -
3Hanue o crpoeHnn ColHeuHOU
CUCTEMBI, BOJIIOIIUH 3BE3]1 U
BcesleHHON B IPOCTPAaHCTBEHHO-
BpEMEHHBIX MaciTadax BeeneHHoii:

- Bnanenue moHSATUSMU O CTPOCHUU
1 QYHKIIMOHUPOBAHUH KOCMUYECKHIX
00BEKTOB: TUIAHET, 3BE3]1, KOMET,
ACTEPOUI0B, OOIUIOB

- Bnanenue nnpopmanueii o Bkiane
BBIIAOIIUXCS (B TOM YHCIIE
OTEUYECTBEHHBIX YUECHBIX) B PA3BUTHE
ACTPOHOMHUECKOM HAyKH

TEOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSIM, YBEPEHHOE
10JIb30BAHNE AaCTPOHOMUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOM;
4.chopMUpPOBAaHHOCTD
[PEACTABICHUN O 3HAUCHUU
ACTPOHOMHUH B ITPAKTHYECKON
J1eATEIIbHOCTH Y€JI0OBEKA U
AJIbHEUIIEM HAYYHO-TEXHUYECKOM
pa3BUTHUH;

5. OCO3HaHUE POJIM OTEUYECTBEHHOU
HayK{ B OCBOCHUU U UCIIOJIb30BAHUU
KOCMHUYECKOI0 IIPOCTPAHCTBA U
Pa3BUTUN MEXIYHAPOIHOTO
COTPYAHHUYECTBA B 3TOM 001acTu.

Tect

[TpakTuyeckue paboThI

Tect

10-9paBUIILHBIX OTBETOB - «5» 8-
7TpaBUIILHBIX OTBETOB - «4» 6-
STPaBUIIBHBIX OTBETOB - «3» 4-
OnpaBUIIBHBIX OTBETOB «2» KaxkabIit
[paBUJIbHBIN OoTBEeT 1 6an




5. JONOJIHEHUS 1 U3BMEHEHUS B PABOUYEN ITPOT' PAMME

Y4eOHbIi roj

Coneprxanue U3MEHEHUN

[IpemogaBaTens-pa3pabOTIUK

Pemenue nukinoBoil KOMHCCUU
(Ne mpoTokoJa, 1ara)

[Ipencenarens ITHK

3am. qupekropa no Y MP

NOONUCH

QUO

NOONUCDH

QUO
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