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Pabouas nporpamma paspaboTaHa Ha OCHOBE:

- QenepallbHOI0 TOCYAAPCTBEHHOIO CTaHAApTa CpeaHero MpodecCHOHATBHOTO
obpaszoBanus mo mpodeccur 09.01.03 Oneparop MHPOPMAUMOHHBIX CHCTEM H
pecypcoB, yTBEp KI€HHOH Npukazom MunucTepcTBa npocsenierus PO ot 11 HosOps
2022r.  Ne974, wm  IIPUMEPHOW  PABOYEW  IPOIPAMMOM
obmeobpazoBatenbHON — AMCHMIUTHHBI  «DH3WKay IS NPOPeCcCHOHATBHBIX
00pa3oBaTe/IbHBIX OpraHW3alliil yTBepXIeHHON Ha 3acemanuu CoBeTa IO OLIEHKE
Ka4yecTBa IPUMEPHBIX pabodux Mporpamm o01eo0pa3oBaTeNbHOIO M COLHAILHO-
IT'YMaHHTapHOI'O IMKIOB CPEIHEro npogeccrHoHanbHoro obpasoBanus [Ipotokon Ne
14 ot «30» HOs0ps 2022 .

Opranuzauus-pa3paboT4uk: IN'ocynmapcTBenHOE aBTOHOMHOE
npodecCHOHAIBHOE obpa3oBareapHOE yupexieHue «HmxHeKaMCKHi
VH/IYCTPUAIBHBINA TEXHHUKYM).

[Ipenonasatens-paspaborunk: ¥Ycemanosa I.111.

PaccMoTpeHo Ha 3acelaHHM TNPeIMETHO-IIMKIOBONH KOMHCCHH €CTECTBEHHO-
Hay4HBIX M MaTeMaTHYeCKUX AUCIUIUINH, WHGOPMALHOHHBIX TEXHOJIOTHHA U
YTBEPXKJEHO METOJMYECKMM COBETOM TEXHHKyMa MpPOTOKOI  Ne _Z/_ OT
«® »w 5 2005, n

[Ipeacenarens MK W AxwmersHosa ML.II.
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1. HACHIOPT PABOYEN TPOTPAMMBI YYEEHOI
JTUCIHUILIAHBI
OVY]1.06 ®uzuka

1.1. O6nacTe npumenenns paGouei NporpamMmbl

Pabouas  mporpamma  yue6HONW  mECIMIUTMHEI SBJIIETCA  YacThIO
obpa3oBaTenbHON  MPOrpaMMel CPeAHETO IPO(pECCHOHANBHOIO 06pa3oBaHUS B
coorserctBuK ¢ ®I'OC mo mpodeccun (mpodeccusm) CIIO 09.01.03 Oneparop
HH(POPMALUHOHHBIX CHCTEM H PecypcoB.

1.2. Mecro yueGHol AMCUHIIHHDBI B CTPYKType 00pa3oBaTe/bHOIi IPOrpaMMbl
CIIO: nucuunnyiza BXoquT B 001meo6pa3oBaTenbHbIH UKL,

1.3. Lenn u 3a3a49u y4e6HOI AHCHHITHHEL — TpeGOBaHHSA K pe3yabTaTam
OCBOCHHUS Y4eOHOH IHCHHITHHBI;

JIMYHOCTHBIE pe3yabTaThl  OCBOEHHS 00y4alomUMHCH  OCHOBHOM
00pa3oBaTe/ILHOM PorpaMmei;

JI1. Oco3Hanue 00y4aroIIUMHUCS POCCHICKOM IPaXTAHCKOX MAEHTUYHOCTH;

JI2. TOTOBHOCTB K CaMOPa3BHTHIO, CAMOCTOSTEEHOCTH 1 CaMOOIIpeIeNICHHUIO;

JI3. Hanuame MotuBaumy k 06yvenuro i JIMYHOCTHOMY Pa3BUTHIO;

JI4. lenenanpasnenHoe pasBute BHYTPEHHEH IMO3ULHMU JIMYHOCTH HA OCHOBE
AYXOBHO-HPaBCTBEHHBIX LIEHHOCTEeH HapoJI0B Poccuiickoix Denepanuu,
HCTOPUHECKMX W HALMOHAIbHO-KYIBTYPHBIX TpaIHIIAH, bopmupoBanre cucrems
3HAYUMBIX LICHHOCTHO-CMBICJIOBBIX YyCTaHOBOK, AHTHKOPPYIIIHOHHOTO
MHUPOBO33pEHUS, MMPaBOCO3HAHMUS, IKOJIOrHIECKOlL KYJIBTYpPBI, CIIOCOOHOCTH CTaBHUTE
€I B CTPOUTD )KU3HEHHBIE IIIaHBI;

Mertanpeamernpie:

MI1. OcBoeHHbIe oOyJaromumucs MEXIIpEeIMETHEIE MTOHATHS u
YHHUBEpCaJIbHBIE y4eOHEIe JeHCTBUS (perynsTuBHBIE, MTO3HABaTeJIbHEIE,
KOMMYHHKaTHBHBIE);

M2. CnocoGHOCT MX WCHONB30BaHHS B [TIO3HABATEINBHON M COLMANILHOL
IPaKTHKE, TOTOBHOCTb K CaMOCTOATETHLHOMY [UTAHUPOBAHUIO M OCYINECTBIICHHUIO
y4eOHOM1 JEeSTeIbHOCTH, OpraHM3aIiu y4eOHOoro COTPYAHUYECTBA C
NENaroru4ecKuMyu paboTHUKAMH U CBEPCTHHKAMH, K YYaCTHIO B IIOCTPOSHHH
HHIUBUyalIbHOM 00pa3oBaTennHOM TPaeKTOPHH;

M3. Osnagenue HaBbIKaMM y4eOHO-ICCIIe{0BATENECKOT, IIPOEKTHOH U
COLIMAJILHOM JeITeIbHOCTH.

IIpeamernsbie:

IT1.  Cdopmuposanrocts mpexacraBmenuii o polM ¥ MecTe (HU3MKH WU
ACTPOHOMHHM B COBPEMEHHO Hay4HOM KapTHHE MHpa, 0 CHUCTEMOOOpasyromen pou
(GH3UKK B PasBUTUH ecTecTBeHHBIX HayK, TEXHHKH ¥ COBPEMEHHBIX TEXHOJIOTHIA, 0O
BKJIaJie POCCUHCKHX ¥ 3apyGeKHBIX YUeHBIX-DH3UKOB B Pa3BUTHE HAyKH; IOHUMaHHE
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(QHU3HMYEeCKON CYmIHOCTH HAbIONAeMbIX SBJICHHMI MHUKpPOMHpa, MaKpoMHpa H
METaMupa; NOHMMaHKWE PO aCTPOHOMMUH B TIPAKTHYECKOH AeATeIbHOCTH 4YeloBeKa
U NabHEHIeM HayYHO-TEXHHYECKOM pa3BHTHH, poiu Gu3MKU B (HOPMHPOBAHUH
Kpyrosopa i (pyHKIHOHATBHON IPaMOTHOCTH HeJI0BEKA JUTS PeIIeHUs IPaKTUYECKHUX
3aj1adq;

I12.  CdopmupoBantocts  ymeHuit pacrio3HaBaTh (PU3UYECKHE SBICHHUS
(mpouecchl) ¥ OOGBACHATE X HAa OCHOBE M3YYEHHBIX 3aKOHOB: DPaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSAMOJIHHEHOE JBHXKEHHE, CBOOOIHOE NA/eHNe TeJl, IBIIKCHHE
10 OKPY’XHOCTH, MHEpUHUs, B3aUMOJAEHCTBUE TeN, KoJeOaTeIbHOE JIBHXXEHUE,
PC30HAHC, BOIHOBOE JBIXeHHE; AU(Py3us, GpOyHOBCKOe ABHIKEHHE, CTpOEHHUE
KUJIKOCTEH M TBEPIbIX TeJl, HK3MEHEHUE 00beMa TeJl NpH HarpeBaHUH (OXJIAKICHHUH ),
TCIJIOBOC  paBHOBECHE, HCNApeHHe, KOHICHCALMsA, IUIaBIEHHE, KpUCTAJLIIA3AITHS,
KHIICHNE, BIQXHOCTh BO3/yXa, CBS3b CPEJHEH KUHETHYECKOH JHEPIHM TEemIoBOro
ABHIKEHHST MOJIEKYJT C abCOJIOTHOM TeMIepaTypoi, IIOBBINIEHHe TaBICHHS Ta3a Ipu
Cr0 HarpeBaHMM B 3aKPBITOM COCY[E, CBS3b MEX/y [apaMeTpaMU COCTOSHHS rasa B
M3OTIPOLIECCaX;  JNEKTPU3ALMA  Tell, B3aUMOZEHCTBHE  3apsioB, HarpeBaHue
TMPOBONIHMKA C TOKOM, B3aHMOJEHCTBHE MArHUTOB, 3JEKTPOMArHUTHAS UHIYKLINS,
ACHCTBHEC MAarHUTHOTO IO HA IPOBOXHHK C TOKOM M JABWDKYIUACS 3apsif,
3JICKTPOMATHHUTHBIC KOJIEOaHUs M BOJIHEI, TIPSIMOIHHEHHO pacnpoCcTpaHeHHe CBeTa,
OTPaXEHHE, TpeloMIeHne, HHTephepeHuus, audpaxiys u NOJIAPH3aLAsl CBETA,
AHUCIEPCHUS CBETa; (POTONEKTPHIECKHI 53 (EKT, CBETOBOE J@BJICHUE, BO3SHUKHOBEHHE
JIMHEAYaToOro CHeKTpa artoma BOZIOPOA, €CTECTBEHHass U HCKYCCTBEHHAs
PaaIHOaKTUBHOCTE,

II3. BnaneHue O0CHOBOMOJArarOIUMHE GusMueckiMu  MOHATHSIMH ®
BCIMMHHAMH,  XapaKTepH3YIOIMMKU — (QU3WYECKHe IpOLEcCH  (CBA3AHHBIMH  C
MEXaHHYCCKUM JIBIKEHUEM, B3aUMOJCHCTBHEM Tell, MEXaHHYECKHMMH KOIeGaHMsIMU
1 BOJIHAMM; aTOMHO-MOJIEKYJIIPHBIM CTPOSHHEM BEIECTBA, TEIIOBBIMHE IIPOLIECCaAMHU;
SJIEKTPUYECKUM " MarHUTHBIM TTOJISIMH, SJIEKTPUYECKHM TOKOM,
SJICKTPOMATHUTHBIMH ~ KOJIEOAHUAMH W BOJHAMH, ONTHYECKUMH SIBJICHUSIMH;
KBaHTOBBIMHU ABJICHUSMH, CTPOCHHEM aTOMa M aTOMHOTO SIpa, PalHOaKTHBHOCTEIO);
BJIa[ICHUE OCHOBOIOJIArAlOMUMH ACTPOHOMHYCCKUMH TTOHATHSAMH, TO3BOJISEOLTAMY
XapaKTepH30BaTh MPOLECCHI, IPOMCXOMAIINE HA 3BE3[aX, B 3BE3IHBIX CHCTEMax, B
MEXTAIaKTHIECKOH Cpeje; JBIKCHHE HEOECHBIX Tell, HBOJIOLMIO 3BE€31 H
Bcenennoii;

I14. BnaneHne 3aK0OHOMEPHOCTSIMHU, 3aKOHAMH K TCOPHUAMH (3aKOH BCEMHUPHOT'O
Tarotenus, I, II u III 3akousr HetoToHa, 3aK0H COXPaHEHHs] MEXaHM4YEeCKOH dHepruy,
3aKOH  COXpaHCHHS HMIyIbCa, MNPUHLMII  CyNEpNO3UIUH  CHI, IIPUHLIUII
PaBHONPAaBHOCTH HHEPUHAIBLHBIX CHCTEM OTCYETa; MOJIEKYISIPHO-KHHETUYIECKYTO
TCOPHIO CTPOCHHS BEIIECTBA, A30BbI€ 3aKOHBI, MEPBHI 3aKOH TEPMOAUHAMUKH;
3aKOH COXPaHCHUS BIIEKTPHYECKOTO 3apsna, 3akoH Kymona, 3akon Oma s y4acTka
uenu, 3akoH OMa /ISl TOJTHOM 3JIeKTpUIecKoii nemnd, 3akoH Jxoyms - JleHna, 3akoH
SIIEKTPOMAarHUTHOH MHIYKLWH, 3aKOH COXPAHEHHS SHEPIHH, 3aKOH MIPSIMOJIMHEHHOTO
PaclipoCTpaHeHUs CBETa, 3aKOH OTPaXXEHHUs! CBETA, 3aKOH MPEOMIICHHS CBETA, 3aKOH
COXPaHCHHA  OSHCPIMH, 3aKOH COXPaHEHHWS WMIyJbCa, 3aKOH COXpaHEHHS
SJICKTPUIECKOTO 3apsia, 3aKOH COXPaHEHHsS MAacCOBOTO YHCIIA, noctynarel bopa,
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3aKOH  paJMOaKTHBHOTO pacmajga); YBEpEHHOE HCIIOJb30BAaHME 3aKOHOB W
3aKOHOMEPHOCTEH NpH aHalm3e GU3NUESCKUX SBJICHUN H IIPOLECCOB;

II5. VmeHne yuuThIBaTh IPaHHUIBI HPHUMEHEHHS U3YYEHHBIX (U3HYECKUX
MOJIENIeH: MaTepHallbHas TOYKA, MHEePLHAIbHAS CHCTEMa OTCYUETa, UIeabHbI ras;
MOZE/IM CTPOCHMS Ta30B, XHIKOCTEH U TBEPABIX TeJl, TOYEYHBIH HIIeKTpHUUECKHii
3apall, slepHas MOJIENb aToMa, HyKJIOHHAs MOJENIb aTOMHOTO sipa MPH pelIeHHH
(bu3NYecKux 3a1au;

I16. Biiaienne OCHOBHBIMI METOZAMH HAYYHOTO [O3HAHHS, HCII0JIb3YEMBIMH B
(u3KKe: MPOBOAWTL MpsIMBIE ¥ KOCBEHHBIE U3MEpEeHUs (PU3MYECKHUX BEIHYUH,
BBIOMpAst ONTUMATBHBIH CIIOCOG H3MEPEHHUs M HCIIONb3Ys H3BECTHBIC METO/Ibl OLICHKH
MOrPEeLIHOCTE M3MEPEHUH, NMPOBOAUTE HCCIIE[OBAHKME 3aBUCHMOCTE busmaeckux
BCJIMIHH € HCTONB30BAHMEM IMPSMBIX H3MEPEHUH, OOBACHATH IOTydeHHBIE
pe3ymbTaThl, HCTONB3YS (PU3UIECKHE TeOPHH, 3aKOHBI U MOHATHS, U AeJaTh BBIBOJIBI;
cobiofaTh npaBuia Ge30MacHOro Tpyaa IMpu NIPOBE/IEHUU HMCCIENOBAaHUN B paMKax
Yy4eOHOro  JKCIEpHMEHTa M  y4eOGHO-HCCIIeN0BATENbCKOMN e TeIbHOCTH ¢
UCIIOJIb30BAHUEM  IU(POBBIX U3MEPUTENBHBIX  yCTPOHCTB | n1abopaTopHOro
0bopynoBanus; chOPMHPOBAHHOCTH PEACTABIEHHI 0 METOAX TIOJIyYEHUS HAyYHBIX
aCTPOHOMHYECKHX 3HAHUM;

I17. CpopMHPOBaHHOCT YMEHHS peliaTh pacueTHbIE 3a0aul C SBHO 3aJJaHHOM
(u3MIECcKOl MOZENBI0, MCTIONB3YsS (HU3UYECKHE 3aKOHBI U IIPUHLMIBI, HA OCHOBE
aHajsa yCloBHs 3a/iaud BEIOMpaTh GU3UUECKYIO MOZENb, BBLACIATH (PH3MYECKUE
BEJIMYMHBI U (DOPMYJIBI, HEOOXOMMMBIE [UIS ee pelleHws, NIPOBOAUTEL pacueTbl U
OLCHUBATE PeaNbHOCTb IOJTYYEHHOrO 3HAYeHHs (M3MUECKON BETUUMHBI, peliaTh
KaYECTBCHHBIC  3a[a4H, BBICTPAMBas JIOTUMECKH HENPOTUBOPEUHBYIO LENOYKY
PacCyXIeHUH ¢ ONopoil Ha H3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (usnyecKue
SIBIICHUS,

[18. CdopmupoBanHocTs yMeHHs IIPUMEHSTh IIOJIyY€HHBbIE 3HAHUSA IJIS
OOBSICHEHHS yCIIOBUH NPOTEKAHHA DU3NUECKUX ABJICHMUI B NPUPOJE U IS IPUHATHS
TIPAKTHYIECKUX PEIICHUH B TOBCEAHEBHOM XXM3HM I O0ecredeHHs 6e30mMacHOCTH
npu  oOpaumleHust ¢ OBITOBHIMM TPUGOPAMH H  TeXHHUSCKUMHU yCTPOHCTBaMH,
COXpaHCHHs 3/10pOBbS M COOJIOAEHUS HOPM OKOJNOTHYECKOrO TOBEIEHHS B
OKpYyXalollel cpelle; IOHMMAaHHE HEOOXOAUMOCTH IPHMEHEHHS IOCTIDKCHMUI
(GU3HKY ¥ TeXHOJIOTHIL I7IS PALHOHAIEHOTO IIPHUPOOIIOIb30BAHHS;

I19.  CdopmupoBaHHOCTE COGCTBEHHOM MO3MUMM IO OTHOLICHHIO K
QusndecKkoll MHQOpMANMK, TIONyYaeMOd 13 pasHBIX HMCTOYHUKOB, YMEHHH
MCIIOB30BAaTh  LUQPOBBIE  TEXHONOTMM JI  TIOHCKA, CTPYKTYPUPOBaHMS,
MHTCPIPETALMA M NPEACTABICHHA Y4eOHONH M HayYHO-IOMYJSpHON HH(bOpMALHy;
Pa3sBUTHE YMEHUH KPUTHIECKOTO aHAIIN3A [10Jly4aeMoii HHDOPMALIHH;

IT10. Osnapenune ymeHmsiMU paboTaTh B IpyIIIe C BBLITONHEHHEM Pa3IMYHBIX
COLMANLHBIX POJIeH, IUIaHMPOBaTh PaboTy IpyMIbl, PALHOHAILHO pacnpenensaTs
AACATENILHOCTE B HECTAHAAPTHBIX CHUTYalMAX, aleKBaTHO OLEHMBATh BKJIAN KaKIOTO
M3 yHaCTHUKOB IPYMIIbI B PeLIEHHE PACCMAaTPUBAEMO TPOGIIEMBIL;

IT11. Osnanenwe (chopMHPOBAHHOCTS NPEICTaBIIEHUH) NpaBUIIAMH 3aITUCH
dusndeckux popMyn penbedHO-TOYCHHON cHCTEMBI 0603HAYCHHH JI. bpaiinsa (ans
CJICTIBIX U CIabOBUAAIIMX 00yYarOIIUXCs).



Buinycknuk,  ocBouBuwmii IIIKPC, pomken o6magats  o6mmmu
KOMINETEHUHAMH, BKIIOYAIOLIMMH B ce6sl CIOCOOHOCTE:

OK 1. Bri6upats crioco6s PCIICHHSA 3a1a9 NPO(ECCHOHANBHOMN NeSTelIbHOCTH
[IPUMEHHUTENTBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 2. Hcnons3osaTs COBPEMCHHBIE CpeICTBAa IIOHMCKA, aHajiW3a |
HHTEPIIPETANM HH(OPMALMH, H WHOOPMALIHOHHBIE TEXHOJIOIHH JUTSL BBITIOJTHEHHUS
3a/1a4 IPO(ECCHOHANBHOMN JeSTeIbHOCTH.

OK 4. DddexTrHO B3anMonecTBOBATE U paboTarh B KOJUIEKTHBE U KOMaHJe.

OK T, ConeiicTBoBaTh COXPaHEHHIO OKpYKaromiei Cpenbl,
PECYPCOCOePEeKEHHIO, NPUMEHATh 3HAHUA OO H3MEHEHHH KITAMaTa, TPUHIUIIEL
OepexTMBOro  mpou3BoACTBA, obdekTHBHO melicTBoBaTh B Ype3BbIYaHBIX
CUTYyaI[UsX.

PesynbTaThl ocBoenns AMcnMmInHbI HanpaBJieHbl Ha (opMupoBaHHe
Pe3y/JIbTaTOB BOCIIHTAHHUS

JIP 2 TposBnsromumii akTuBHYO TPAKAAHCKYIO MO3ULIUIO HA OCHOBE YBAXKCHHS
3aKOHa U NPaBOTIOPA/KA, TIPaB U CBOGO COrpaX/IaH, YBaXKEHUS K HCTOPUIECKOMY H
KyJIbTypHOMY Hacneauro Poccun. Oco3HaHHO U nesTebHO BBIPQKAIOIIUIN HETIPUITHE
AHCKPIMHUHALMKA B OOLIECTBE [0 COLHAIBHBIM, HAallHOHAJIHBIM, PEIUTHO3HBIM
NMPHU3HAKaM;  OKCTPEMM3Ma, TeppOpH3Ma, KOpPYIILHY, AQHTHIOCYAapCTBEHHOM
ACATENBHOCTH. OOnagarommii  OmbITOM FPaXXAAaHCKOM  COLMAJIBHO 3HAYUMOIM
IEeATENbHOCTH (B cTymeHuYeckom CaMOyNpaBJICHUH,  J10OPOBOJILYECTBE,
IKOJIOrUHECKHX, PUPOJIOOXPAHHBIX, BOCHHO-IIATPHOTHYECKHX U Ip. OObeAUHEHHUSX,
aKIuAX, nporpamMax). [lpuHMMaromuiéi  pois u30uparelass W y4acTHHKa
OOILUECTBEHHBIX OTHOIICHHM, CBA3aHHBIX C B3aMMOJCUCTBHEM C HAPOIHBIMH
HU30paHHUKaMH

1.4. Pexomenxyemoe KoOJIHYeCTBO 4uacoB Ha OCBOCHHE MPOrpamMMbl
Y4eOHOH QMCUHIIHHDI:
yueOHoOM Harpysku obyuaromerocs 164 waca.



2. CTPYKTYPA U COAEP)KAHUE YYEBHOMN JUCIUATLIMHBI

2.1. O6bem yqeGHOl AHCUHIIMHBI H BHbI y4eGHOi padoThI

Bua yueOHo# paboTnl

Ob6vem uacoe

YueOnas Harpyska (Bcero) 164
y4eOHasi HArpyska BO B3aMMOEHCTBHH ¢ IIperogaBaTejieM 152
BCero)
B TOM YHCJIE:
nabopaTopHble paboTEI 14
MIPAKTHYECKUE 3aHATHS 4]
U3 HUX B ()OpMe NMPaKTHYECKOM [TOArOTOBKH 2
KOHTPOJIbHBIE PAGOTHI >
CamocrosiTesibHas pa6oTa o6y4aromerocs (Bcero) 0
B TOM YHCJIE:
WHauBHIyaIbHOE IPOEKTHOE 3a1aHKe -
Koncyabranuu 6
IIpomexyTouHasi arTecTanus B popme sK3amMeHa 6
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3. YCJIOBUS PEAJIM3AIINM YYEBHOM AUCHUTLINHBI
3.1. TpeGoBanus k MHHHUMAJIBLHOMY MaTepHAJIbHO-TEXHHYECKOMY
obecnevyeHHI0

Peanuzanmst yue6HOM aucuunimas TpebyeT Hamuuus yuyeGHOro kaGHHeTa
«Du3UKM,

OGopynoBanue yue6noro ka6unera:

- [I0CaZI0HbIC MECTA 110 KOJIMYIECTBY 00YYarOIIHX S,

- pabouee MecTo MpenogaBaTeis;

- AMAaKTHYECKUH MaTepuail ISl IPOBEPKH 3HAHMIA,

-TIpUOOPEI 1 06OpyOBaHKE MIs IPOBEACHHS 11abopaTopHBIX paboT;

~TIPE3CHTALNN ¥ [IUCKH, COAEpKAllle TEOPETHYECKYIO uHOOPMALHIO TI0
peaMeTy

Texunueckue cpexcrsa o6yyenns:

1 IlepconanbHast snekTpoHHas Kommsiotep ICL KITO BC
BBIUUCIIUTENIbHAS MalllHHA

2 Jlocka uHTepakTHBHAS nocka PolyVision

3 IIpoekTop craunonapHeIit moTonouHOE MyssTame gua-npoextop EX200U
KpelieHune

4 My nsTuMenuiinas akTHBHAs Axyctuyeckue konokn SVEN
aKyCTHYECKas CTepeocrcTeMa 350

5 JloxymeHT-Kamepa AVer Media
MouuTop Acer V173 LCD

7 Cucrema ronocoBanus Activote TP1667EN Issue 3

3.2. Undopmaumonnoe obecneyenne o0y4eHHs
Ilepevens pexomenayembIx yueGHbIX u31aHui, UnrepHer-pecypcos,

AIONOTHATEILHOH JINTEPaTypbl, HCNob3yembix B TAITIOY «HUTy:

OcHogHble ucmounuxu:

1, Jlorsunenko O.B. ®usuka: yueGHuK. — 2-¢ U3]1., repepabd. u oI
— Mocksa: KHOPYC, 2022, - 438 c¢. — (Cpennee mpodeccronanbHoe
0OpazoBaHmue)

2, Tpodumona T.U. Kparkwuii KypC (QU3HKH C IPHMEPaMM pelLIeHHUs
3a71a4: yueOHoe rmocobue — 4-e u3z., crep. — Mocksa: KHOPVYC, 2019. — 280 c. —
(Cpennee npodeccruonansroe obpa3oBanmue)

3 Ousuka: yuebHUK U mpakTukyMm s CITO / A. E. An3zeHIoH, —
M.: HWsnatensctBo IOpaiit, 2018. — 335¢c. — Cepusi: Ilpodeccronansroe
obpazoBaHue.

Hononnumensnoeie ucmounuxu:

1. Qusuka I8 TpodeccHii W CHeLHATbHOCTEH TeXHUYECKOro
MpOGWIs: y4eOHHK IS  yupexmaeHuit cpen. mpod. obpasosanus / B. O.
HAmutpuesa. — M.: UspaTenbckuii LHeHTp «Akanemusi», 2016. — 448c¢.
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2. Om3vka 114 npodeccHit W crelMambHOCTEH TEXHHYECKOTO
npo¢uis. JlaGoparopHsrii IIPaKTUKYM: y4eb. mocobue mist cTym. YUpexIeHH
cpen. npod. obpasosanus / B. ®. Jmutpuesa, A. B. Kopixyes, O. B. Mypra3usua.
— 2-e u31., cTep. — M.: Usnatenbckuii UeHTp «Axanemusi», 2016. — 160 c.

3. Ousuka. 3anaunnk. 10-11 xr.: [ocobue ms obmeobpazosar.
y4e0. 3aBemeHuit. — 6-¢ m3y., crepeoturt. — M.: Jlpoda, 2002. — 192 c.: uir. —
(3amaunnku «Ipode).

4. Yuebuuk ns 10 knacca 6a30Bbli U npoduibHEIA yposHK/ I.41.
Msikumes, B.B. Byxosues, H.H. Cotckuit/ M.: IIpocBemenne-2014
(anexTpoHHEI);

5. Yuebnuk mis 11 kmacca 6a30BbIi u npobmbHel ypoBHW/ I'.51.
Msikumes, B.B. ByxoBues, B.M. Hapyrun/  M.: IIpocBemenue-2014
(311EKTPOHHBIH);

6. Ousnka s npodeccuii M CrenHaIbHOCTEMH TEXHUYECKOT 0
npoduist. KoHTposbHble MaTepuaibr; y4e0. mocobue 115 cTyn. Vapexnenuit cpen.
IIpod. ob6pasosanus / B. ®. Hmutpuesa, JI. U. Bacunses. — 5-¢ u3J1., crep. — M.:
Wz narenbckuii HeHTp «Akagemus», 2016.— 112 c.

Humepuem-pecypcu:

1. DnexrponHsiii pecypc «Eaunoe oKHO AOCTyIa K 0o0pa30BaTelbHBIM
pecypcamy». @opma noctyma: http:/window.edu.ru

2. OJNEKTPOHHBINA  pecypc «@eziepanbHblf  LEHTP UHOPMALUOHHO-
0bpasoBarenbHEIX pecypcosy. Mopma nocryma: http://fcior.edu.ru

3. OIeKTPOHHEI  pecypc «®DentepanbHblii  moptan  «Poccuiickoe

oGpa3oBanuey». Gopma noctyna: http://www.edu.ru/
4. DnexTpoHHBIH  pecypc  «Poccmifckuii 00meo6pa3oBarenbHEIit
nopram». ®opma gocryna: http://www/scool.edu.ru/
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOH

Kontpons u onenka

ANCHHUTLINHBI

pe3yJbTaToB

OCBOCHMS  y4eOHOH IUCIUIUIHHBI

OCYWIECTBIAETCA IMperonaBaTelleM B Mpolecce IIPOBEIEHUS] TIPAKTHYECKUX
3aHATUH ¥ 11abopaToOpHEIX pabor, TECTHPOBAHMA, a Tak)Xe BLIINOJIHEeHUS
ofOyJaromumucs MHIUBUYaJIbHBIX 3aIaHUH, IPOEKTOB, UCCIIEeI0BAHHIA.

Ilpunoxenne 1

KOHKPETHU3ALIUSI PE3YJIbTATOB OCBOEHUS AN CHUTILINHBI

PesyabTaThl ocBoenus
MM CHHILTHHBI

Dopmupy
embie OK

Pesysabrarel
BOCIIHTAHHS

@opMBbI H METOBI OLEHKH

JI1. Oco3nanue
obyuaromumucs
POCCHHCKOH rpakaaHCcKoit
HIEHTUYHOCTH;

OK4

JIP2

UMETE TIPEJCTABIECHHS O pOJIH H
Mecte (GH3HKH B COBpPEMEHHOM
Hay4YHOH KapTHHe MHpa, 0
CHCTeMooOpasyromeit ponu (Gu3nuKu
B Pa3sBUTHH €CTECTBEHHBIX HayK,
TEXHUKH H COBPEMEHHBIX
TEXHOJIOTHH, O BKIAlE POCCHHCKUX
YHCHBIX-(DU3UKOB B Pa3sBHUTHE HAYKH
IIOHHMaHHe (DU3HYECKOH CYIIHOCTH
HabIMO/IaeMEIX SIBJICHUI MUKpOMHpa,
MaKpOMHpPa U MEraMupa; IOHUMAaHHE
pomH  QU3MKH B NpaKTHYECKOi
JESATENbHOCTH 4eJI0BeKa %}
JAbHEHIIEM  HayYHO-TEXHHYECKOM
pa3BUTHUH, B (opMupOBaHHU
Kpyrozopa ©  (QyHKIHOHAIBHOH
IPaMOTHOCTH 4eJoBeKa JUTSt
PELICHUs IPAKTHYECKUX 3a/1ad;

JI2. 'oToBHOCTB K
CaMOpa3BUTHIO,
CaMOCTOSATENLHOCTH U
CaMOOIIPEeIICHHIO;

OK2

YMeTh pelath pacdeTHEIe 3a1aul ¢
SBHO 3a/laHHON usmaeckoit
MOZICTBbIO, HCHONB3ys (usHueckue
3aKOHBl M IPHHIMIIEI; Ha OCHOBE
aHajiM3a yCIIOBHA 3a[a4d BHIOHMpAThH
(usuueckyro  Momenmp,  BBIEENATH
busmyeckne BemuauHE M HOpMYIIEL
HEOOXO[MMbIE JUIS ee pelleHHs,
IPOBOJUTh pAacYeTsl H OIEHHBATHL
PEATBHOCTh MOJY4YEHHOTO 3HAYEHUS
usuueckodf  BeqMuMHEI,  pemars
KaIeCTBEHHbIC 3aJ(a4d, BHICTPaMBAas

JIOTHYECKH HENPOTHBOPEYHBYIO
LCTIOYKY PAacCyX/IEHUH) C OIOpoi Ha
H3YUEHHBIE 3aKOHBI,

3aKOHOMEPHOCTH H  (u3HUecKue
SBIICHUS;
- BJIAACTh  OCHOBOIMOJAraloIUMH
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busnyeckumu HOHATHIMHA H
BCIMYMHAMH,  XapaKTEpU3YIOIHMH
(husuueckue npoueccs (CBI3aHHBIME
C MCXaHHYCCKHM JABHIKCHHEM,
B3aUMOJIECTBUEM Tel,
MEXaHUYECKUMU  KoyleOaHusMH U
BOJTHAMH;  aTOMHO-MOJIEKYIISIPHBIM
CTPOCHHEM BEIECTBA, TEMIOBHIMH
[pOLECCaMH,  JJIEKTPUYECKHM |

MarHuTHEIM TIOJIIMH,
SIIEKTPHICCKHM TOKOM,
SIIEKTPOMArHUTHEIMH  KOJIEOaHHSIMH
" BOJIHAMH; ONTHYECKHMH
SBJICHUSIMH, KBaHTOBEIMH
ABJICHUSIMH, CTPOCHHEM aroMa u
aTOMHOTO anpa,
PaTHOaKTUBHOCTEIO); BJIACTh

3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TCOPHSIMH  (3aKOH  BCEMHPHOIO
Taroternd, I, II wuw Il 3axoHb
HerotoHa, 3aKOH COXpaHEHHUS
MEXaHMYCCKOH  ODHEPrduH,  3aKoH
COXpaHEHHS HUMIIY/IbCA, IPHHIAI
CYIEPIO3UITHI cHII, IIPUHITHIT
PaBHOIIPABHOCTH HHEPIUATBLHBIX
CHCTEM  OTCYETa;  MOJIEKYISPHO-
KHHETHYECKYI0 TEOPHIO CTPOCHHUS
BEIECTBA, Ia30BBIC 3aKOHEI, [IEPBLIf
3aKOH  TEPMOJMHAMHKH,  3aKOH
COXPAaHEHHs SIIEKTPHYECKOTO 3apsjia,
3ak0H Kymona, 3akom Owma s
yJacTka menu, 3akoH Owma uis
MIOJIHOW 3JIEKTPUYECKOM NENH, 3aKOH

Joxoymns - Jlenmna, 3aKOH
3JIEKTPOMArHUTHON WHIYKIHH, 3aKOH
COXpaHEHHSs 9HEpruu, 3aKOH

NPAMOJIMHEHHOTO  PacIpOCTPaHEH s
CBETa, 3aKOH OTPAXKEHHS CBeETa,
3aKOH IIPEJIOMJICHHUSI CBETa; 3aKOH
COXpaHEHHS JHEPIHH, 3aKOH
COXpaHCHHMs  HMIIyIbCa,  3aKOH
COXpaHEHHs JIIEKTPHYECKOTO 3apsjia,
3aKOH COXPaHEHHsI MAaCCOBOTO YHCIIA,
TIOCTYJIATEI Bopa, 3aKOH
PaaHOaKTHBHOTO pacnaza);
YBEPEHHOE HCIIO/IL30BAHHE 3aKOHOB
U 33aKOHOMEpPHOCTEH IIpU aHalH3e
(pusuueckux siBiIeHHI U TpOLECCOB
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JI3. Hanwume motuBanuu k
O0Y9YEHUIO U JTHIHOCTHOMY
Pa3sBUTHIO,

OK1

YMETh IPUMEHSITh IOyYEHHEIE
3HAHMSA ISl OOBACHEHHS YCIIOBHIA
IPOTEKaHUs PU3HICCKUX SBJICHHUI B
IPAPOJE U JUIS IIPHHSTHS
IIPAKTHYECKHUX PEIIECHUMN B
ITOBCEIHEBHOH XKH3HH IS
obecnedenus 6e3omacHoCTH Ipu
OOpallleH!H ¢ GBITOBEIME
npubOpaMu ¥ TEXHHIECKHMHU
YCTPOUCTBAMH, COXpaAHEHHUS
3M0POBbS U COOIFOICHHS HOPM
9KOJIOTMYECKOT 0 MIOBEJCHHUS B
OKpYXKarollei cpejie; IOHUMaHHe
HEOOXOIMMOCTH PHMEHEeHHUS!
JOCTHXKEHUH (U3UKH H TEXHOJIOTUi
MU palliOHATBHOTO
PHPOIONOIH30BAHUS.

JI4. llenenanpasnennoe
Pa3sBHTHE BHYTpEeHHE
IIO3MIIMHU JINYHOCTH Ha
OCHOBE JYXOBHO-
HPaBCTBEHHEIX LIEHHOCTEH
HapozoB Poccuiickoit
Oenepanui, HCTOPHIECKHX
{1 HallMOHAJTEHO-
KYJIBbTYPHBIX TpaIdIHH,
bopmupoBanue cHcTEMEI
3HAYMMBIX [IEHHOCTHO-
CMBICI/IOBBIX YCTAHOBOK,
aHTHKOPPYINIIHOHHOIO
MHPOBO33peHHs,
IIPaBOCO3HAHHUS,
SKOJIOTHYECKOH KyJIbTYpE,
CIIOCOOHOCTE CTABUTH LK
H CTPOHTD JKH3HEHHEIE
IIJTaHEL.

OK7

JIP 2

UMETB IPEACTABICHUsI O POITH U
MecTe (PU3HKH B COBpEMEHHOIM
HAYYHOU KapTUHE MHPa, O
cucreMoobpasyromnieit poim GH3nKH
B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKH H COBPEMEHHBIX
TEXHOJIOTUH, O BKJIA/Ie POCCHHUCKHX
YYEHBIX-QU3UKOB B PA3BUTHE HAYKH;
MOHUMaHKe PU3NIECKON CYIIHOCTH
HAO/IIONAEMBIX SIBIICHUH MUKPOMHpa,
MaKpoMHpa ¥ MeraMupa; MOHUMAaHHe
ponu GU3MKHU B MpaKTHYECKO
ACATEIBHOCTH YeJIOBEKA U
NalbHeUIIeM HayYHO-TEXHHIECKOM
pa3BUTHH, B GOPMUPOBAHUH
KpYyro3opa U QyHKIHOHAILHOM
IPaMOTHOCTH Y€JIOBEKA IS
PCIICHHS IPAKTHYECKHUX 3a1a4

M1. OcBoennsle
oby4armuMucs
MEXITPEIMETHBIE [TOHSTHS U
YHUBEpPCAIbHEIE y4eOHbIe
ACHCTBHS (pery s THBHELE,
TIO3HaBaTEIIbLHEIE,
KOMMYHHUKaTHBHEIE);

YMETB YYHTBIBATh IPAHUIBI
IIPUMEHEHHUA U3YIEHHBIX
busnueckux moneneii:
MaTepHaibHas TOYKa, HHEPIHAIbHAS
CHCTEMa OTCYEeTa, HeANbHBIN ras;
MOJZICJTH CTPOCHHS ra30B, KUIAKOCTEH
H TBEPIBIX TE€JI, TOUEYHBIL
SJICKTPUYECKUH 3aps), saepHas
MOJICJIb aTOMa, HYKJIOHHAs MOJETh
aTOMHOT0 s1JIpa IIPH PelIeHuN
busnyecknx 3amau

M2. Cnioco6HOCTP HX
HCIIOJIb30BaHus B
IIO3HAaBaTEIbHON "
COLMAJIbHOH IpaKTHKE,
TOTOBHOCTE K

-- OBJIa[IeTh YMEHUAMH paboTaTh B
TPYTITIE C BBIIIOJTHEHHEM Pa3IMYHbIX
COLMATILHEIX POJIEH, ITaHHPOBATh
paboTy rpymmsl, parHoHAIEHO
PacIpeensTh JeSTEIBHOCTE B
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CaMOCTOSATENILHOMY
TUIAHUPOBAHUIO H
OCYIIECTBIICHHIO YIeOHOH
JESATENLHOCTH,
OpraHu3anuu y4e6Horo
COTPYAHUYECTBA C
EJIarOrHYECKAMH
pabOTHUKaMH U
CBEPCTHHUKAMU, K YIACTHIO B
MOCTPOCHUH

HECTaHJAPTHEIX CUTYAIHSIX,
aJIeKBaTHO OLIEHUBATD BKJIA]]
Kax/10ro U3 y4aCTHUKOB I'DYIIIIHI B
PCHICHUE pacCMaTpUBaeMOii
IpOoOJIEMEL..

HHIHBHIYTBHOMR

obpa3zoBaTensHOMN

TPAeKTOPHH;

M3. OBnanenne HaBbIKaMu - BJIAZICTH OCHOBHBIMH METO1aMH
yueOHO- HAY4YHOTO MMO3HAHHUA,
HCCIIEA0BATEINLCKOMH, HCIOJIb3yEMbIMH B (hH3HKE:
IIPOEKTHOH B COIHAILHOMH IIPOBOJUTE IPSIMbIE H KOCBEHHEBIE
JeSITeIbHOCTH, U3MEPEeHUS PU3HYECKUX BEIHYHH,

BBIOMpAst ONTHUMATBHEIH CIIOCO6
M3MEPEHUS U UCIIOJIB3Ys U3BECTHEIE
METOJEI OIIEHKH MOrPENIHOCTEH
U3MEpPEeHH, TPOBOAHTE
HCCIICZIOBAHHE 3aBUCUMOCTEH
(usndeckux BenuunH ¢
HCIOJIb30BAHUEM MPAMBIX
U3MEPEHHH, OOBACHSTH MOJIyYEHHBIE
PE3YIIBTATHI, UCIIONB3Ys PHU3HYecKHe
TEOPHH, 3aKOHBI U MIOHATHSA, U
JAenaTk BEIBOALI; COOMIONATE
TpaBHIIa 6€30MacHOro Tpya npu
[IPOBEJICHUH UCCJIEIOBAHUI B
paMKax y4e6HOro JKCIIepUMEHTa i
y4€eOHO-HCCIIeI0BATENbCKOMN
ACATE/IBHOCTH C HCIIOJIb30BAHHEM
H(POBBIX U3MEPHUTETEHEIX
YCTPOUCTB U 1a60paTopHOro
obopynoBanus;

IT1. CdhopmuposannocTs
NPENCTaBICHUH O POJIU U
MecTe QU3UKHA U
aCTPOHOMHH B
COBPEMEHHON Hay4HOH
KapTHHE MUpa, O
CHCTeMOO6pasyromel pou
¢u3uKH B passuTHH
€CTECTBEHHBIX HayK,
TEXHHKH H COBPEMEHHBIX
TEXHOJIOTHH, 0 BKJIane
POCCHHCKHX U 3apyOeKHBIX
YYEHBIX-(U3HKOB B
Pa3sBHTHE HayKH;
[IOHHMaHHe Qu3nIecKoi

OK 1, OK

JP 2

3ananus Ha OILIEHKY BKJIaJa
POCCHHCKHX M 3apy0eKHBIX YUeHBIX-
(hU3MKOB B pasBuTHE HayKH

[IpakTuko-opuenTHpOBaHHbIE,
KOMIIETEHTHOCTHO-
OPHEHTHPOBAHHEIE 3aJaHUS
(IeATEIBHOCTHEIE)
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CYIIHOCTH HabJTI0JaeMBIX
SBJIEHUI MHKpOMHpa,
MaKpoOMHpa H MeraMupa;
NOHUMAaHHE POJIH
aCTPOHOMUH B
IIPaKTHIECKOH
NEeATEILHOCTH YEJIOBEKa U
JNajTbHEHIIEeM HayqHO-
TEXHUYECKOM Pa3BUTHH,
poiu pU3HKH B
bopmupoBanuy Kpyrozopa
1 QYHKIHOHAIILHO
T'PaMOTHOCTH YeJI0OBEKa JIJIs
PEIIEHHs IPaKTHIECKHX
3a1ay;

I12. ChopmuposannoCTH
YMEHHH pacrno3HaBath
busngeckue ApIeHus
(Iporieccer) ¥ OOBACHITS HX
Ha OCHOBE H3Y4YEeHHBIX
3aKOHOB: paBHOMEPHOE U
PaBHOYCKOpPEHHOE
NPAMOTHHEHHOE NBHIKEHHE,
cBOOOZHOE MajIeHue Tel,
ABHXKEHHE 110 OKPY)KHOCTH,
HHEpLHUsl, B3aUMOJIeHCTBHE
Tell, KoJaebarelpHoe
JABHIKECHHUE, PE30HAHC,
BOJIHOBO€ JIBHDKEHHE;

M dysus, GpoyHOBCKOE
ABHIKEHHUE, CTPOEHHE
KUIKOCTEH M TBEPIBIX TeJ,
U3MCHEHHE 00beMa Tell IpH
HarpeBaHUM (OXJIaXKICHUH),
TEIJIOBOE paBHOBECHE,
HCTIapeHHe, KOH/ICHCAIHS,
TUIaBIIEHHE,
KPHCTaJTH3AIUs], KUIIEHHE,
BIIQ’KHOCTh BO3/1yXa, CBA3b
CpeIHEN KHHETHYECKOM
SHEPrUH TEIJIOBOTrO
JBHIKCHHS MOJIEKYIT C
abCcoMIOTHOMN
TEMIIEPATYPOH, OBEIIICHHE
JaBJICHUS T'a3a [IPH €ro
HarpeBaHuH B 3aKPLITOM
cocyzie, CBI3b MEXKIY
napaMmeTpamMH COCTOSTHUS
rasa B H30Ipoleccax;
SJIEKTPU3AIIHS TEI,

B3aHMOICHCTBHE 3apsIOB,

OK 2, 0K

3ajaHus Ha aHANH3 H3MEHEHHS
[TapaMeTPOB MpoLEcca 110 3a7aHHbIM
YCIIOBHSAM (C 000CHOBaHUEM)

Ha npenckazanue nmosenenus
(usmueckoii cucTeMs! mpu
H3MCHCHHMH OIHOTO (HECKOJBKHUX) ed
r1apaMeTpoB
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HarpeBaHHEe IIPOBOJIHUAKA C
TOKOM, B3aUMOJI€HCTRHE
MarHuToB,
JJIeKTPOMAarHuTHas
HHOYKLHAS, IeHUCTBHE
MarHuTHOTO MOJIs Ha
IIPOBOJTHUK C TOKOM U
JABHIKYIITHACH 3apsiq,
9JIEKTPOMAarHuTHEIE
KoJIcOaHMsI U BOJIHEI,
NPAMOJIMHEeHHOE
pacIpocTpaHeHHue CBeTa,
OTpaXKeHHE, IPeIOMIICHHE,
uHTEpdepeHums,
AubpaKIms | noNspu3anms
CBETAa, TUCIIEPCUS CBETA;
boTtoanexkrprueckuii
addexr, cBeToBOE
JaBJICHUE, BOBHUKHOBEHHE
JIHHEHYaToro creKkTpa
aToMa BOIOpojia,
€CTECTBEHHas U

UCKYCCTBEHHAs
PaTMOaKTHBHOCTD;

[1P3. Bnanenue OK 2, OK 3anaHus Ha 06BICHEHHE
OCHOBOIIOJIArar0IIHMH 4 0COOEHHOCTEH MpOTeKaHUs

(pU3AYECKHME NOHATHAMY U
BEJTMYUHAMH,
XapaKTepH3YIOIUMH
(usmaeckue nporeccrr
(cBsI3aHHBIMHE ¢
MEXaHHYECKUM JBHKCHUEM,
B3aUMOJIEHCTBHEM TeJl,
MEXaHUYECKUMH
KOJICOAHHSAMH ¥ BOJTHAMH;
ATOMHO-MOJIEKYIIPHBIM
CTPOCHHEM BEILIECTRA,
TEIUIOBEIMH IIPOLIECCAMH,
BIEKTPUYECKHM U
MAarHUTHBIM IOJISIMH,
SJIEKTPUIECKHM TOKOM,
3JICKTPOMarHUTHEIMH
KOJICOAHHAMH H BONHAMH;
ONTHYECKUMH SBICHUSIMHU,
KBAaHTOBEIMH SIBIIEHUAMH,
CTPOCHHEM aToMa H
aTOMHOTO si/ipa,
PaTHOAKTHBHOCTEIO);
BJIQJICHHE
OCHOBOIIOJIAralO UMK
aCTPOHOMHYECKHUMH
MMOHATHSIMH,

busmyeckux ABIeHNH B YCIIOBHSIX,

OIMCaHHBIX CHTYaI[HEH
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MO3BOJISIOLIHMH
XapaKTepH30BaTh
IIPOLIECCHI, IPOUCXOISIIIHE
Ha 3B€3/1aX, B 3BE3/HEIX
cUCTeMax, B
MEKTalIaKTHYECKOM cpee;
JBHKCHHE HEOECHEIX Tell,
SBOJIFOLMIO 3BE3]1 U
Bceenennoit;

ITP4. Bnanenwne
3aKOHOMEPHOCTAMH,
3aKOHAMH U TEOPHSIMHU
(3aKOH BCEMHPHOT0
Taroresud, I, II u 111
3aK0oHBI HeroTOHA, 3aK0H
COXpaHEHHs MEXaHHYECKOM
9HEPIHH, 33KOH COXPaHEHHS
UMITYJIECA, TIPHHIIMIT
CYNEPIIO3UIINN CHJI,
NIPHHIKII PABHOMPABHOCTH
UHEPLUAIBHEIX CHCTEM
OTCYETa; MOJIEKYJISIPHO-
KUHETHYECKYIO TEOPHIO
CTPOCHHS BEIECTBA,
T'a30BBIC 3aKOHEI, TEPBBIN
3aKOH TePMOJUHAMHKH;
3aKOH COXpaHEHUs
SIIEKTPHYECKOro 3apsja,
3akoH Kynona, 3akon Oma
JULL y9acTKa LelH, 3aK0H
Owma st nonHoi
SJIEKTPUYECKOH IENH, 3aK0H
Jlxoyns - Jlenna, 3akon
3JIEKTPOMAarHUTHOM
WHIYKITHH, 3aK0H
COXPaHEHMsI SHEPTUH, 3aKOH
NPSIMOJTHHEHHOTO
pacIpoCcTpaHeHus CBETa,
3aKOH OTPa)KEHHS CBeTa,
3aKOH MPEJIOM/ICHHUS CBETA;
38KOH COXPAHEHHS SHEPIUH,
3aKOH COXpaHEHHUS
HMITYJIbCa, 3aKOH
COXpaHCHHUS
SJIEKTPHYECKOr0 3apsia,
3aKOH COXpaHEHHUs
MaccoBOI0 YHCIIa,
nocrynatel bopa, 3akon
PaIMOaKTHBHOIO pacrajia);
YBEPEHHOE HCII0JIL30BaHHE
3aKOHOB H

OK 2, 0K

3a/1aHus 110 MPAKTHYECKO
CHTyanuu, Tpebyromniee 00bICHeHNE
C HCTONIb30BaHUEM (HH3HUECKUX
IIOHSATHH.

3ananus Ha HaydHOE OGBICHEHHE
SIBJICHUH.

3ajiaHus Ha OLEHKY U pazpaboTky
HAay4YHOT'O HCCIIeIOBAHMS.

3aJaHus Ha HHTEPIPETALHIO AaHHBIX
C HAYYHOH TOYKH 3PEHHSI.

3ajanus (IpOBOKAIMOHHEIE) Ha
pacyeT nmapamMeTpoB 00bEKTA HITH
Iponecca B yCJIOBUSAX, BEIXOAAIIHX
3a IpaHMIBI IPUMEHHUMOCTH
3aKOHOB,

3amanus Ha 060CHOBaHHE BbIOOpa
TOTO MJIH MHOTO 3aKOHA JUIs
OIIHCAHHA CHTYaLlUU
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3aKOHOMEPHOCTEH Mpu
aHaJIn3e QH3UICCKUX
ABJICHHH M IIPOIIECCOB;

[TP5. YMeHue yauTHIBaTh
TPaHUILIbI IPUMEHEHHUS
HU3YYEHHBIX PHU3HUECKUX
MOJeJIeH: MaTepHuabHast
TOYKa, HHEPLHATbHAS
CHCTEMa OTCYETa,
HIealbHEINA ra3; MOJIeNH
CTPOCHHUS Ira3oB, JKUAKOCTEH
H TBEPIBIX TEJ, TOYCYHBIN
3JIEKTPUYECKHIA 3apsT,
AlepHas MOJIeNb aToMa,
HYKJIOHHAsl MOJIEIb
aTOMHOTI0 sIipa IIpu
PEIICHUY (PU3HIECKHX
3a/1a4;

OK 2, OK

3ananus Ha BEIOOP pusHueckoi
MOJIEJIH OIMCAHHUS I KOHKPETHOH
CUTYaluu

I1P6. Biiazienue OCHOBHEIMU
METO/IaMH Hay4YHOT'O
IO3HAHUS, HCTIOTb3YEMbIMH
B (u3HKe: IPOBOIUTE
IpsIMble U KOCBEHHBIE
HU3MEpeHUs PU3NIECKUX
BEJINYHH, BEIOHpast
ONTHMAIbHBIN CITOCO6
MU3MEPEHHS U HCIIOJIB3YS
HU3BECTHBIE METOBI OLIEHKH
NIOTPEITHOCTEN U3MEPEHHIH,
IIPOBOJIATH UCCJIEIOBAHHUE
3aBHCHUMOCTEH Qu3ngecKknx
BEJIHYMH C HCIIOJIb30BaHHEM
TIPSMBIX U3MEPEHHH,
OOBSACHATE IMOJTYy9EHHBIE
pe3yJbTaTHI, HCIIOIB3YS
¢usmgeckue Teopuw,
3aKOHBI U TIOHATHS, U
JIeNIaTh BEIBOBI; COOTIONATE
npasHJia 6€30macHoro
TPyZa MPH IPOBECHHH
MCCIIEIOBaHHH B paMKax
y4€0HOr0 3KCHEepHMEHTA U
y4e0HO-HCCIIeI0BATEILCKOM
JEATETLHOCTH C
HCIOIB30BaHUEM
IU(PPOBBIX H3MEPHTENEHBIX
YCTPOMCTB H

OK 2, 0K

[IpsiMBbIe H3MEpeHNUs: — H3MEPEHHE
MTHOBEHHOW CKOPOCTH C
HCIIOJIE30BaHHEM CEKYHIOMEpPA HIIH
KOMITBIOTEpA C JaTIYHKaAMH; —
CpaBHEHHE Macc (o
B3aMMOJICHCTBHIO); — U3MEPEHHE CHIT
B MEXAHUKE; — U3MEPEHHE
TEMIIEPATYPHI )KUIKOCTHEIMH U

UG POBEIMH TEPMOMETPAMHE; —
OILICHKA CHJI B3aUMOJAECHCTBUS
MOJIEKYJI (METOAOM OTPEIBA KaIlelh);
— U3MEPEHHE TEPMOAMHAMHIECKHX
napameTpoB rasa; 17 — usmepenue
OJIC ucTouHMKA TOKA; — UBMEPEHHE
CHUIBI B3aUMOJEHCTBHUS KaTYIIKH C
TOKOM H MarHuTa IIOMOIIBIO
9JIEKTPOHHEIX BECOB; — OIIpe/Ie/ICHHE
nepuoja obpanieHus TBOWHBIX 3B€3]]
(mevatHbIe MaTepuaisl). KocseHnHble
U3MEPEHUs: — H3MEPEHHUE
YCKOPEHHS; — U3MEPEHUE YCKOPEHHUS
cBOOOIHOTO MMaieHUs; —
OTIpeJIeNIeHHE SHEPTHU U UMITYJIbCa
10 TOPMO3HOMY IYTH; — U3MEPEHHE
YJCJIBHO! TEIJIOTH MIABJICHHUS JIb/A,
— M3MEPEHHNE HANPSKEHHOCTH
BHXPEBOTO 3JIEKTPHYECKOTO IOJIS
(mpu HabIOAEHUH
SJIEKTPOMAarHUTHOM HHIYKIIUH); —

naGopaTopHOro H3MEpPEHNEe BHYTPEHHETO
000pyJOBaHHS; COIIPOTHBIICHUS HCTOYHHKA TOKA; —
ChOPMHUPOBAHHOCTE OIpeielieHne MOKA3aTe s
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