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Pabouast mporpamMmma yueOHOM TUCIUTIIMHBI «(pHU3HKa» pa3padoTaHa Ha OCHOBE TpeOoBa-
Huit ®I'OC cpennero obmiero oOpa3oBaHusi, yTBEpkKASHHOTO NprkazoM MuHnpocseuienus Poc-
cun Ne 413 ot 17.05.2012 (aktyanpHas penakmus), ¢peaepalibHON 00pa30BaTeIbHON MPOrPaMMBbl
cpenHero ooOmero oOpas3oBaHus, yTBepkaeHHoU IIpukazom Munnpocsemenus Poccun ot
18.05.2023 Ne 371 (akryanmpHas pemakiius), pacmopstkeHuss MuHmpocBemeHuss Poccun ot
30.04.2021 Ne P-98 5 «O6 yrBepxaennu Konuenmuu npenogaBanus 001eo0pa3oBaTenbHbIX JHC-
UIUIMH C YYeTOM MpodeccroHalbHON HANpaBIEHHOCTU MPOTpaMM CpPeaHero mpodeccuoHasb-
HOro 00pa3oBaHMs, PeaTu3yeMbIX Ha 0a3e OCHOBHOTO 00IIero o0pa3oBaHusy»; nmucbMa Jlenapra-
MEHTa rOCYJapCTBEHHO MOIUTUKH B cepe cpeaHero npohecCuoHaIbHOro 00pa3oBaHus U mpo-
deccuonanpHoro 0dyueHus Munnpocsenieanst Poccun «O HampaBlieHUU peKOMEHAANH» OT |
MapTta 2023 r. Ne 05-592 (PekoMeHanuu 1o peanu3alyy cpeaHero oomero oopa3oBaHus B IIpe-
Jienax OCBOCHHs 00pa30BaTENIbHOM MPOTpaMMbl CpelHEro MpohecCHOHAILHOTO 00pa30BaHus),
METOJIMKHU TPeroiaBaHus o011e00pa3oBaTeIbHON TUCHUIUTHHBI «(U3HKa» U IPUMEPHO paboueit
IporpaMMbl 00111e00pa30BaTENbHON JUCUUIUIMHBI «(pHU3HKa 11 TpodecCHOHATBHBIX 00pa3oBa-
TebHBIX OpraHU3aluil yTBEP>KICHHBIX Ha 3acegannu CoBeTa 1o OlEHKE COJEpKaHUs U KauecTBa
NPUMEPHBIX pabodrx MmporpamMM o0I11eo0pa3oBaTENbHOTO U COIMATBLHO-TYMAHUTAPHOTO ITUKIIOB
cpennero mnpodeccuonanbHoro obpazoBanus PI'BOY IO HPIIO, mporokon Ne 14 or
30.11.2022 r., denepanbHOro rocy1apcTBEHHOr0 00pazoBaTesibHOro ctanaapTa (nainee — GI'OC)
no cneruanbHocTH 27.02.06 «MeTponoruyeckuii KOHTPOIb CPEACTB U3MEPEHUIl» yTBEPHKICH-
Horo npukazoM Munnpocsemenus Poccun Ne 699 ot 18 centsiops 2023 r.

Opranuzanus-pazpadotuuk: Cankr-IletepOyprckoe roCyJapCTBEHHOE 010 KETHOE
npodeccuoHalbHOe 00pa3zoBaTenbHOe yupexiaeHue «Koremxk
aBTOMaTu3allv ITPOHU3BOACTBCHHBLIX IIPOLHCCCOB W IMPHUKIAAHBIX
MHQPOPMAIIMOHHBIX CHCTEM.

[Iporpammy coctraBuna CyxanoBa K.M., mpenogaBatens CII6 TI'BIIOY «Komnemxk
aBTOMATHU3aI[UU TIPOU3BOICTBAY.

[Tporpamma paccMOTpeHa 1 0100peHa Ha 3acelaHuU METOJHYECKON KOMHUCCHH, IPOTOKOT Ne7 ot
15.05.2024.
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1. MACIHOPT PABOYEM ITPOI'PAMMBI YUYUEBHOM JUCIHHUIIIUHBI
«DOU3UKA»

1.1. MecTo y4eOHOI AUCHHUILVINHBI B CTPYKTYpe o0pa3oBaTtenbHoli nporpammsl CIIO

OobmeobpazoBarenbHas yueOHas JucHuIinHa «Pu3nka» ABIseTCs 0053aTeIbHONW YaCThIO
00111e00pa30BaTENLHOTO IMKJIa OCHOBHOH 00pa30BaTeNbHON IMPOrpaMMbl B COOTBETCTBUH C
®I'OC o cnermanbHocTH 27.02.06 «MeTposiornyeckuii KOHTPOJIb CPEICTB H3MEPEHUI

1.2. Illesu ¥ MUIaHUPYeMBble pPe3yJbTAThl 0CBOCHHS Y4eOHOM TN CIUILIMHBI

1.2.1. Iean y4eOHOH IMCHMILIMHBI B COOTBETCTBHH ¢ coiep:kanuem DOII
COO
Copepxanue nporpamMmmbl «Pu3nKa» HaNpaBiIeHO HA JOCTH)KEHUE CIEIYIOIINX LIeJIeH:
(dbopMHpOBaHKE UHTEpECa U CTPEMIIEHHUS! 00YYaIOLIMXCS K HAYYHOMY M3YUYECHUIO IPUPOJIBI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
pa3sBUTHE NpPEJCTAaBICHMH O HAYYHOM MeEToJe TMO3HaHus U  (OpMHUpPOBaHHE
HCCJIEI0BATEIBCKOTO OTHOLICHUS K OKPY/KAIOIIMM SIBJICHUSIM;
(dbopMHpOBaHHE HAYyYHOIO MHUPOBO33PEHHUS KaK pe3yjbTaTa HU3Y4E€HUs OCHOB CTPOCHHUS
MaTepuu U GyHAAMEHTATBHBIX 3aKOHOB (PH3HKH;
(bopMHpoBaHHE yMEHUI OOBACHATH SBICHUS C MCIIOJIB30BaHMEM (DU3MYECKMX 3HAHMHM U
HAay4HBIX JI0Ka3aTEJIbCTB;
(dbopMHpOBaHKE MPEACTABICHUHN O POJId GU3UKH JUTS Pa3BUTHSL JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTH.



1.2.2. [lnanupyemble pe3yabTaThbl OCBOEHUS 001e00pa30BaTe/IbLHON YueOHOH JUCHUIIMHBI B COOTBETCTBUU € TPeOOBAHUSIMHU
®I'OC COO u ®1roC C1io

Kon u naumenoBanue
¢opmMupyeMbIX KOMIIETEeHIIU

HJIaHl/IpyeMl)Ie pe3yJabTaTbl 0OCBOCHUSA TUCHUILIMHBI

JIN4HOCTHBIE PeE3yJabTaAThbI

MeTaHpellMeTH])Ie PeE3yJabTaThI

HpeHMeTHbIe pe3yabTaThbl

OK 02. Hcnonn30Barn
COBPEMEHHBIE CPEJCTBA  IOWCKA,
aHaJIN3a U HHTEPIPETALUU

nHbpOpManuu W WH(POPMAIMOHHEIC
TEXHOJIOTHH ISl BEITIOJHEHHS 3a1a4
npodeccHOHANEHOMN NesITebHOCTH.
OK 03. ITnmanupoBats u
peanu30BHIBATD coOCTBEHHOE
npoeCCHOHAIBHOE M JIMYHOCTHOE
pasBUTHE, MPEANPUHUMATEIBCKYIO
JIeATENBHOCTD B MPOGECCHOHATBHOMN
chepe, HCIOJIB30BATH 3HAHUS [0

[IpaBoOBOM u (uHAHCOBOM
I'PaMOTHOCTH B Pa3IUIHbBIX
KHU3HEHHBIX CUTYalHAX.

OK 04. A¢ddexTrBHO

B3aUMOJICiiCTBOBaTh M paboTaTh B
KOJUICKTHBE ¥ KOMaH/Ie.
OK 06. IIpoBepsTh TIpa)xaaHCKO-

[IaTPUOTHUYECKYIO [O3ULUIO,
JIEMOHCTPUPOBATH OCO3HaHHOE
[IOBEJICHUE Ha OCHOBE
TPaJULMOHHBIX poccuickux
JlyXOBHO-HPaBCTBEHHBIX LIEHHOCTEH,
B TOM  4YHCIE C  ydeToM

TrapMOHH3AIMN MEKHAITUOHATBHBIX
U MEXKPETHOHAIBHBIX OTHOIICHUH,
MPUMCHSTh CTaHAaPTHI
AHTUKOPPYIIIUOHHOTO TTOBEIICHUS.

OK 07. CozelicTBOBaTH
COXPaHCHHIO OKPY)KAMOIIEH Cpepl,
PECYPCOCOCPEKCHHUIO,  IPUMEHSATH
3HaHUS 00 W3MEHEHHMHM KIHMMAaTa,

JIP 01. I'pasxpaHcKkoe BOCHHTaHHE:
c(OPMHUPOBAHHOCTh  TPAXKITAHCKOM
NO3ULMK  o0ydamomierocss  Kak
aKTUBHOTO U OTBETCTBEHHOT'O WICHA
POCCHIICKOTO OO0LIeCTBa; HPHUHATHE
TPAJULUOHHBIX OO0IIEYETIOBEUESCKIX

TYMaHHUCTHUYCCKUX u
JIEMOKPATUYECKHUX IIEHHOCTEH;
FOTOBHOCTh  BECTH  COBMECTHYIO
JACATCIIBHOCTD B HHTEpECax
TPaXKIAHCKOTO ob1mecTBa,
y4JacTBOBaTb B CaMOYIIpaBJICHUU B
00pa3oBarenbHOM OpraHH3aIiH;
YMEHHE  B3aUMOJECTBOBaTH  C

COLMAJIbHBIMH  HHCTUTYTaMH B
COOTBETCTBUM C WX (YHKIMSIMH M
Ha3Ha4YeHHEM; TOTOBHOCTb K
TYMaHUTapHOH ©  BOJIOHTEPCKO
NeSITeIbHOCTH;

JP 02. IlatpuoTtnueckoe
BOCTIMTaHHE:

chopmMupoBaHHOCTH poccuiickoi
rpaXkIaHCKOH HWACHTUYHOCTH,
MIaTPHUOTU3MA; [IEHHOCTHOE
OTHOLIEHHE K TOCYAAapCTBEHHBIM
CUMBOJAM, JOCTHXKEHUSIM

POCCHICKMX VYEHBIX B O0JIACTH
(U3UKU U TEXHUKE;

JP  03. JIyXOBHO-HPaBCTBEHHOE
BOCIMTaHWE:  C(HOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HaHUS,
STHYECKOTO MTOBEICHIIS,;
crocoOHOCTh OIICGHMBATh CHTYAIHIO

MP 01. OBiaaaenne
YHHBEPCAJIBHBIMH  Y4eOHBIMH
MO3HABATEJIBHLIMH
JeHCTBUIMM:

0a30Bble JJOTHUECKHE NeliCTBUA:
CaMOCTOSTENFHO (hOPMYIHPOBATH
U aKTyaJIM3UpoOBaTh MPoOJiEeMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
OTIPEJIeNIATh eI JEeSATEIbHOCTH,
33/1aBaTh MapaMeTphbl U KPUTEPUH
nux JOCTHUKCHHUSA, BBISABJIIATH
3aKOHOMEPHOCTH U ITPOTUBOPEUHS
B paccMaTPHUBACMBIX (PH3MUYECKUX
SBIICHHUSAX; pa3pabaThIBaTh IUIaH
pemeHuss TPOOJIEMBI C  Y4eTOM

aHaJM3a HAMEIOIIUXCSI
MaTepHaIbHBIX u
HeMaTepHaIbHBIX pecypcoB;
BHOCHUTD KOPPEKTHUBBI B
JIeITEeIIbHOCTb, OIICHUBATh
COOTBETCTBHE pE3yNIbTaTOB
eI, OIICHUBATh pHUCKH
MOCIIeICTBUN JIeSITETLHOCTH;

KOOPJIUHHUPOBATh M  BBIMOJHATH
paboTy B YCIOBHAX pEAIBHOTO,

BHUPTYaILHOTO u
KOMOWHHPOBAHHOTO
B3aUMO/JICHCTBHS;

pa3BUBaTh KpEeaTUBHOE
MBIIIUICHHE npu pereHnH
YKU3HEHHBIX TIPOOIIEM.

0azoBble  Hcciae0BaTeJbCKHE
JAelcTBHS:

TP 01. ChopMupoBaHHOCTh TPENCTABICHUH O PO U MECTE
(G¥M3UKK ¥ aCTPOHOMHHM B COBPEMEHHOM Hay4HOMH KapTHHE MHUpa,
0 cucTeMoo0pasyromiel ponn (U3NKHA B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH ¥ COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJe
POCCHICKMX U 3apyOC)KHBIX YUYCHBIX-(H3HKOB B pPAa3BHTHE
HayK{; IIOHUMaHHE (U3HMUECKON CYIIHOCTH HaOJII0ZaeMbIX
SBIICHUA MHKPOMHpa, MakpoMupa ¥ MeraMmupa; MOHHUMaHHe
POJIM aCTPOHOMUH B NPAKTHUECKOH NESATEIHHOCTH UYeIOBEKa U
JlaNlbHEHIIeM HayYHO-TEXHHYECKOM DPa3BUTHH, PO (HU3UKU B
(bopMUpOBaHUM Kpyro3opa M (YHKIIMOHAIBHOH I'PaMOTHOCTH
YeJI0BEKa IS PeIIeHHs MPaKTHYECKHX 3a/1a4

ITP 02. CchopMupoBaHHOCTE YMEHHH pacrio3HaBaTh (U3NIECKUE
SBJIEHUs (IIPOLECChl) U OOBSACHATh MX HAa OCHOBE M3YYEHHBIX
3aKOHOB: PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSMOJIMHEHHOE
JIBIDKEHUE, CBOOOTHOE NaJeHNe Tel, ABWKEHHE 110 OKPYKHOCTH,
MHepUus, B3aWMOZEHCTBHE Tel, KoJjebaTelnbHOe JABMKEHHE,
pe30HaHC, BOJHOBOE JABWXKeHHe; nuddy3us, OpoyHOBCKoOe
JIBIDKEHNE, CTPOEHHE XKUAKOCTEH M TBEPIBIX TeJ, N3MEHEHHE
oO0bemMa Tel TMpH HArpeBaHWd (OXJAXKICHHUH), TEIJIOBOE
paBHOBecHE, HCcTIapeHue, KOH/ICHCAIHs, IUTaBJICHNE,
KpHUCTaJUTU3aIHs, KUIIEHHE, BIaXKHOCTh BO3/lyXa, CBSI3b CpEAHEH
KHHETHYECKOH DJHEPTrUM TEIUIOBOTO MABIDKEHHS MOJEKYT C
a0COJTIOTHOH TeMIepaTypoil, TOBBHIIICHHE NaBJICHUS Ta3a MpH
€ro HarpeBaHUH B 3aKPBITOM COCY/IE, CBSI3b MEXIy ITapaMeTpaMu
COCTOSIHUSL Ta3a B M30Ipoleccax; JNeKTpU3alus Tell,
B3aUMOJICIICTBHE 3apsA70B, HArPEBAHUE MPOBOJHHKA C TOKOM,
B3aUMOJICIICTBHE MAarHUTOB, JJEKTPOMAarHUTHAas WHIYKLUS,
JieficTBUe MAarHMTHOTO IOJs HA IPOBOJHHK C TOKOM H
JBIDKYIIMHCS 3apsill, DJIEKTPOMarHUTHBIE KOJIEeOaHUsl M BOJIHBL,
NPSMOIIMHEHHOE ~ paclmpoCTpaHEHHE  CBETa,  OTPaKCHHE,
IpesioMyIeHNe, HHTephepeHus, NU(PaKnus H TMOIPU3ANUI
cBeTa, JUCTIepCcus cBeTa; PoTodTeKTpruIecKuid 3P PeKT, CBETOBOE
JIABJICHNE, BO3ZHHKHOBEHHE JIMHEHYATOTO CIIEKTpa aTroMa




MPUHLAIBI 6epexaMBOTO
MIPOU3BOJICTBA, 3 pexTruBHO
JIEUCTBOBATb B YPE3BBIYAMHBIX
CUTYyallHsX.

INK 1.1. TIIpoBoauTh HOBEPKY

NU3MEPUTENILHBIX TIPUOOPOB, CPEACTB
MOBEPKHU U KAIMOPOBKH JJIsl OLICHKH
UX MPUTOAHOCTH K IIPUMEHEHHIO.
K 1.2. YcTpaHATh HEUCIIPABHOCTH
MOBEPOYHOTO W  KaTHMOpPOBOYHOIO
o0opynoBaHUSI B paMKax CBOEH
KOMIICTEHIINH.

K 1.3 TIpoBOoOuTh TEXHHYECKOE
o0cmyXUBaHUE M TEKYUIHM pPEeMOHT
CpEICTB U3MEPEHUI B COOTBETCTBUU
C TeXHUYECKUMH TPEOOBAaHUSAMU.
IIK 1.4. OpranuzoBaTh XpaHEHHUE
HN3MEPUTENBHBIX MPHOOPOB, CPEICTB
IIOBEPKHU u KaJTnOpOBKHU B
COOTBETCTBUM C  TpeOOBaHUAMHU
TEXHUYECKOH JOKYMEHTAINH.

U IPUHIMATh OCO3HAHHBIE PEIICHNS,
OPHEHTHPYSICb ~ Ha  MOpAaIbHO-
HpPaBCTBEHHBIE HOPMBI U [IECHHOCTH, B
TOM YHCJIE B J€ATEIBHOCTH YUEHOIO;

OCO3HaHME JIMYHOIO BKJIaga B
IIOCTPOEHHE YCTOHYHMBOIO
Oymy1mero;

JIP 04. JcreTndyeckoe BOCIHMTAHUE:
3CTETHYECKOE OTHOIICHHE K MHPY,
BKIIOYasl ~ 3CTETHKY  HAay4YHOTO
TBOPYECTBA, MIPUCYILETO
¢dusHUIecKoi HayKe;

JIP 05. TpynoBoe BOCHHUTaHUE:
WHTEpeC K pa3nu4yHbIM chepam
poeCCUOHATIBHON  IEATEIBbHOCTH,
B TOM YHCJIE CBSI3aHHBIM C (DU3HKOI
U TEXHUKOM, YMEHHUE COBEpIIATh
OCO3HAHHBIII  BBIOOpP  Oymymiei
mpodeccud W PeajM30BHIBATH
COOCTBEHHBIE JKHU3HCHHBIC TUIAHbI;
TOTOBHOCTH M  CIIOCOOHOCTH K
00pa3zoBaHUIO ¥ caMOOOPA30BAHHIO B
o0nacTH (QU3UKK Ha TPOTHKCHUH
BCel JKHU3HH,
JIP 06.
BOCITUTaHHE!
c(hOpPMUPOBAHHOCTh IKOJIOTHUECKOM
KyJNbTypHl, OCO3HaHHE TJI00AIFHOTO
XapakTepa SKOJIOTHIECKUX po0IeM;
IUTAHUPOBAaHUE W OCYIIECTBIICHHE
JEeUCTBUI B OKpy’Kalollel cpeae Ha
OCHOBE 3HAHHMs LieJIe yCTOIYMBOTO
Pa3BHUTH YEJIOBEUECTBA,;
Pacmipenne ombiTa AeATEIHLHOCTH
9KOJIOTUYECKON HAIpaBJICHHOCTH Ha
OCHOBE HMEIOIIMXCS 3HAHUK 110
¢uzmke;

JP  07. c(hOpMHUPOBAHHOCTH
MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTH

IKOJIOTHYECKOE

BJIaJIeTh
TEPMHUHOJIOTUEH,
MOHSTUAMHE "
(dbu3nveckoil  Haykw;
HaBBIKAMHU
yueOHOUCCIIeI0BATEIbCKON u
MPOEKTHOM  JEATENbHOCTH B
o0iactu (HU3UKH, COCOOHOCTHIO
u TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY MOUCKY
METOJIOB pelieHust 3a1a4
(usmueckoro coJiepIKaHusl,
MPUMEHEHUIO pa3IUYHBIX
METOA0B IIO3HaHUA, BJIaJCTh
BUJaMU ACATCIIBHOCTHU 1o
TMOJYYCHUIO HOBOI'O 3HaHHA, €ro
HMHTEpIIPETALUH,
peoOpa30BaHUI0 U MPUMCHEHHUIO
B Pa3INIHbIX yqe6H51x
CHUTyallsiX, B TOM YHCIE MOpU
CO3JIaHUH y4eOHBIX TPOEKTOB B

Hay4yHOU
KITFOUEBBIMH
MeTOoJaMH

BJAJCTh

oOrmactH  (QUBHWKH,  BEIIBIATH
MIPUYIHHHO-CIICJICTBEHHBIC CBS3H U
aKTyaJIM3HpOBaTh 3amaqy,
BBIJIBUTATh THITOTE3Y €€ PEIICHHUS,
HAaXOJUTh apryMEHThI Jific:|
JIOKa3aTeNbCTBA CBOHUX
YTBEPKICHUH, 3a7aBaTh

napameTpsl U KPUTEPHH PEIICHUS;
aHAIM3UPOBATh IMOJYYCHHBIC B
xoJe peieHus 3a/1a4n
pe3yabTaTHI, KPUTHYICCKH
OIICHUBATh WX JOCTOBEPHOCTb,
MPOTHO3MPOBAaTh HM3MCHCHHE B
HOBBIX YCJIOBUSIX; CTaBUTh U
hopMynrpoBath COOCTBCHHEIC
3a1a9u B obOpa3oBaTenbHOM
JIeSITEIbHOCTH, B TOM YHCIE IMpU
M3y4eHUH QU3KKH; IaBaTh OLCHKY
HOBBIM CHTYAllHsIM, OIICHHBATh

BOJIOPOJIa, €CTECTBEHHAS U HCKYCCTBEHHAs PaJlNOAKTHBHOCTE;
IIP 03. Bnamenwe OCHOBOIONATAIOMIMMHU  (UIUICCKAMHU
MOHATUSIMA M BEIUYMHAMH, XapaKTCPUIYIOIIUMH (PUIUUCCKUC
mporiecchl  (CBS3aHHBIMA C  MEXAHMYCCKHUM  JaBIICHHEM,
B3aUMOJICHCTBHEM TeJl, MEXaHUYECKUMHU KojleOaHUsIMU U
BOJIHAMH; aTOMHO-MOJIEKYJISIDHBIM ~ CTPOEHHEM  BEIIECTBA,
TEIJIOBBIMU  MIPOLIECCAMU;  DJIEKTPUUYECKMM M MarHUTHBIM
MOJIIMH,  DJIGKTPUYECKUM  TOKOM,  DJIEKTPOMAarHUTHBIMU
KOJICOAHUSAMH W  BOJHAMH; ONTHYCCKUMH  SIBICHUSIMU,
KBaHTOBBIMH SBIICHUSMH, CTPOCHHE aTOMa W aTOMHOTO sIpa,
PaInoaKTUBHOCTHIO); BIIAJICHHE OCHOBOIIOJIATraIOIINMHU
ACTPOHOMHYECKUMU MTOHATHUSIMH, TTO3BOJISOIIAMUA
XapaKTepU30BaTh MPOIMECCH, IMPOUCXOIAIIAE Ha 3Be3dax, B
3BE3JHBIX CHCTEMaX, B MEXraJaKTU4YeCKOW cpelie; JBMKECHHE
HebOeCHEIX TeJI, SBOJIIOLMS 3Be3 U Beenennoit

ITP 04. BiageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TCOPUAMHU
(3akoH BcemupHoro TsroteHus, I, 11, 111 3akonst HeroToHa, 3aKoH
COXpaHEHHS MEXaHWYECKOW JHEPrHM, 3aKOH COXpaHEHUs
AMITyJIbCA,  TPUHIUN  CYNEPHO3UIMKA  CWI,  TPHUHIHUI
PaBHOIIPAaBHOCTH WHEPIUATBHBIX CUCTEM oTCYeTa;
MOJICKYISIPHO-KHHETHYECKYI0O TEOPHIO CTPOCHHUS BEIIECTBA,
ra3oBbIe 3aKOHBI, NEpPBHIH 3aKOH TEPMOIMHAMUKH, 3aKOH
COXpaHCHHS MIIEKTPUIECKOTO 3apsiaa, 3akoH KynoHa, 3akoH Oma
JUTS y9acTKa e, 3akoH OMa JUTsT TOTHON AIEKTPHYECKOH IeTH,
3akoH Jkoyis-JleHIa, 3aKOH AIEKTPOMArHUTHOW WHIYKIIHH,

3aKOH  COXPAHEHUs  DHEPrUM, 3aKOH  IPSIMOJIMHEHHOIO
paclpoCTpaHEHHs CBETa, 3aKOH OTPaKEHHUs CBETa, 3aKOH
[IPEJIOMIIEHUSI CBETA; 3aKOH COXPAHEHMsI DSHEPIUHu, 3aKOH

COXpaHEHHs] MMIIYJIbCA, 3aKOH COXPAaHEHMs JJIEKTPUYECKOTO
3apsaa, 3aKOH COXPaHEHHWsT MacCOBOTO YHCIa, MOCTynaTsl bopa,
3aKOH PaJIMOAKTHBHOIO pacliajia); YBEPEHHOE HCIIOIb30BaHNE
3aKOHOB M 3aKOHOMEPHOCTEH NpH aHajIn3e (PU3NUECKHUX SBICHUN
U TIPOLIECCOB

ITP 05. YMenue y4uThIBaTh TPaHUIbI IPUMEHEHUST U3YyYEHHBIX
(GU3NYECKUX MOJENeH: MaTepualbHas TOYKa, WHEpIUaJIbHAS
chcTeMa OTCUeTa, HMJICaJbHBIM Ia3; MOJENN CTPOCHUS Tra3oB,
KUJKOCTEW W TBEPIBIX TEJ, TOUCUHBIM SJIEKTPUUECKHUI 3apsi,
sIepHasi MOJIeTIh aTOMa, HYKJIIOHHASI MOJIENTb aTOMHOTO SIIpa MpH
penieHnn QU3MYECKUX 3a1a4

IIP 06. Bragenne oCHOBHBIMUA METOJAMH HAYYHOTO TTO3HAHUS




¢u3mdeckol  HAyKHW;  OCO3HAHHE
LEHHOCTH Hay4HOIl JesTelIbHOCTH,
TOTOBHOCTh B IPOIIECCE H3YUYCHUS
(DM3MKH OCYIIECTBIISATH IPOEKTHYIO U
HCCIIEJOBATEIbCKYIO  JIEATEIBHOCTD
WHIMBHUYAJILHO U B TPYIIIE.

NPHOOPETECHHBIA  OIBIT, yMETh
TIEPEHOCHUTH 3HAHUS MO (H3HMKE B
MPAKTHYECKYFO o0nacTb
JKU3HEIEATENLHOCTH, YMETh
MHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEIMETHBIX obuacreit;
BbIABUI'aTh HOBBIC nuacu,
HpeﬂﬂaFaTb OpI/IFI/IHaJ'H)HI)Ie
TOAXOOBI M PpEIIEHWs; CTABHThH
poOIIEMBI u 3a/1a4H,
JOTYCKAIONME  albTepHATHBHbIE
peTIeHusI.

patdora ¢ ungopmaumeii:

BJIaICTb HaBbIKaMH TIOJYUYCHUA
nHdopmanuu ¢busryecKoro
COJICP)KaHUSI W3  WCTOYHHKOB
pa3HBIX THUIIOB, CaMOCTOSITEIHLHO

OCYIIECTBIIAITh [OWUCK, AaHAJK3,
CUCTEMATH3ALIUIO u
MHTEPIPETALHIO uHdopManuu
pa3NUuHBIX BUJIOB U (QopMm
MPe/ICTABIICHUSI; OLICHUBATh
JIOCTOBEPHOCTh uHpopmarny;
HCIIOJIb30BATh cpezcTBa
MH()OPMAITHOHHBIX u
KOMMyHI/IKaI_II/IOHHI)IX TCXHOHOFI/Iﬁ
B peHIeHI/II/I KOTHUTHUBHBIX,
KOMMyHI/IKaTI/IBHBIX u
OpFaHI/I3aHI/IOHHBIX 3aaa4 C
coOIroIeHNEM TpeboBaHU
JPrOHOMHUKH, TEXHUKH
0e30MacHOCTH, TUTHEHEI,

pecypcocOepeskeHus1, IPaBoOBBIX U
ITHYCCKUX HOPM, HOPM
nH(pOopMaMOHHOI 6e30macHoCTH;
CO3/1aBaTh TEKCTHl (pU3MUECKOro
COJIepKaHMUs B Ppas3IUYHBIX
(dbopmarax ¢ ydeToM HazHAUYCHHUS
nHpOpMaH )54 LEJIEBOM
ayJIUTOPHUH, BBIOMpAs

UCTIONB3YEMbIX B (DU3UKE: MPOBOAMTH IPSMBIE W KOCBEHHBIE
n3MepeHnsi (U3UUECKUX BEJWYMH, BHIOMpAs ONTHUMAIbHBIN
CHoco0 M3MEepeHHsT M HCIOJIB3YsS M3BECTHBIE METOJABI OLEHKU
HNOTPEIIHOCTH  HM3MEpeHWH,  MNPOBOAUTH  HCCIEIOBAHUE
3aBUCHUMOCTEH (M3MYECKUX BEIMYMH C HCIIOJIB30BaHHEM
NPSAMBIX HM3MEpEHHH, OOBACHHUTH NOJNYyYEHHBIC PE3YJIbTATHI,
UCTIONB3YI0 (PU3MYECKUE TEOPHH, 3aKOHBI U MOHSATHS, U JeJaTh
BBIBOJIBI; COOJNIOZIATh IIpaBWiia 0O€30MacHOro TpyJaa Ipu
MPOBEJICHUH MCCIICAOBAaHNI B paMKaxX y4eOHOTO 3KCIEpHMEHTa
1 y4eOHO-HCCIIeI0BATENBCKOM IESITENEHOCTH C UCIIOJIb30BAHUEM
IU(POBBIX HM3MEPUTETBHBIX YCTPOHCTB U  J1aOOpaTOPHOTO
00opynoBanust; chOpMHUPOBAHHOCTH MPENCTABICHHH O METOaX
MOJTYYCHHSI HAyYHBIX ACTPOHOMUYECKUX 3HAHUH

ITP 07. ChopMupoBaHHOCTH YMEHUS PELIaTh PACUETHBIE 3a/1a41
C SIBHO 33/1aHHOM (prU3NUECKON MOJIEIIbI0, UCTIONB3YS (PU3HUUECKHE
3aKOHBl M TPUHIMIBI, Ha OCHOBE aHalW3a YCJIOBHS 3alaud
BbIOMpaTh (U3MYECKYI0 MOAENb, BBIICNATH (U3MUECKHE
BeIMYMHBI U (OpMyJBl, HEOOXOAMMBIE IS €€ pEeLICHHUS,
MPOBOIUTH pacueTsl U OICHHWBATh PEATBHOCTh IOIy4YCHHOTO
3HaHMS (PU3MUECKOM BEIMUMHBI; PElIaTh KaYeCTBCHHBIE 33/1a4H,
BBICTpaWBasi  JIOTHYECKM  HEMPOTHBOPEYMBYIO  IIEMOYKY
pacCyxIeHndH ¢  OINOpod Ha  HM3YYEHHbIE  3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUECKHE SBICHHS

P 08. ChopMupoBaHHOCTE YMEHHS IPUMEHATH ITONTyYCHHBIC
3HaHMS JUIA OOBSCHEHWs YCIOBHHM NPOTEKaHUS (PU3NYECKUX
SIBICHUN B TIPUPOJIE U AJISI IPUHATHS MIPAKTUYECKUX PEIICHUH B
MTOBCEIHEBHON KU3HH Ui oOecredeHns O0e30macHOCTH MpH
oOpamieHMH ¢ OBITOBBIMH THPUOOpPaMH ¥ TEXHUYECKHMHU
YCTPOWCTBAMH, COXpPAHEHHS 3I0POBbS M COOIIOACHUS HOPM
9KOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIIEH cpelie; HOHUMaHNe
HEOOXOJMMOCTH  TNPUMEHEHMSI  JOCTIKCHMH  (QU3MKH U
TEXHOJIOTUH JUI PallMOHANIBHOIO MPUPOIONOIb30BAHUS

P 9. CdopmMupoBaHHOCTH COOCTBEHHOW IO3MLUH IO
OTHOIIEHHIO K (U3MYecKoi wnHopMmanny, mHoIxydyaeMod U3
pasHbIX HMCTOYHUKOB, YMEHHH HCIIOJIB30BaTh LU(POBLIE
TEXHOJIOTUH [T MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUY U
MPEACTABICHUS y4eOHOH N HayYHO-TIOMyISIPHON MH(OpMAIWH;
pa3BUTHE YMEHHMH KPUTHYECKOTO aHaliM3a I[oJydyaeMou
nHbOpMaUN

IIP 10. OsnageHne yMeHHsMH pabOTaTh B Tpynme ¢




ONTUMAIIEHYIO bopmy
TIPEICTABICHUS M BU3YaIN3aIIH.
MP 02. OBnagenue
YHHBEPCAJIBLHBIMHA
KOMMYHHKATHBHBIMHA
JeHCTBUSIMM:

o0uieHue: OCYILECTBIIATh
oOIIeHHe Ha ypoKax (U3UKU U BO
BHEYPOYHOI JeSITeTLHOCTH;
pacro3HaBath TIPEATIOCHITKI

KOH(IMKTHBIX  CHUTyaummid U
CMSIT9aTh KOHQIINKTHI;
Pa3BEpHYTO W JIOTWYHO H3JaraTh

CBOIO TOYKY 3peHust c
UCIIOJIb30BaHHEM SI3BIKOBBIX
CPEJCTB.

COBMeCTHasI HesiITeJIbHOCTh:

MOHUMATD u HCTIOJIb30BaTh
MpeuMyIllecTBa KOMaHIHOM U
WHIUBUAYAIEHOU pabOTHL;
BEIOMpaTh TEMATHKy W METOJBI
COBMECTHBIX JIEUCTBUH C yYETOM
o0mmmx HHTEPECOB, u
BO3MOXKHOCTEH KakK[IOTO YJICHA
KOJIJICKTHBA;

IPUHUMATh 1LEJId  COBMECTHOM
JIeATEITBHOCTH, OPTaHU30BLIBATH U
KOOPJIUHHUPOBATH JACHCTBUS TIO €€
JIOCTIDKEHHUIO: COCTaBIATH IUIaH
JIEUCTBUH, pacrpeaenarTb poJik ¢
Y4eTOM MHEHHUHA  y4YaCTHHKOB,
o0cyXnarh pe3ynbTaThl
COBMECTHOH pPa0OTHI; OICHHBATH
KauecTBO CBOEro  BKJIaJa U
KaXXJO0ro y4acTHMKa KOMaHJAbI B
o0wmmii pe3ynbrar 1o
pa3paboTaHHBIM KPUTEPHSIM;
IpeylaraTh  HOBBIE  IPOEKTHI,
OIICHUBATh HIEH C MO3HUIHU
HOBH3HBI, OpUTHHAJIBHOCTH,

BEITIOJTHEHHEM PA3NYHBIX COUWANBHBIX pOJIEH, IJIaHHPOBATh
paboTy TPYIIBI, paliOHAIEHO PacIpelNeNiTh ACATEIFHOCTh B
HECTaHJAPTHBIX CUTyalUsX, aJeKBaTHO OLIEHMBATbh BKJa[
Ka)KJJOr0 U3 y4aCTHHKOB TPYIIIEl B PEIICHHE PaccMaTpUBacMOM
poOIEMBI

ITP 11. Ornanenue (copMUPOBAHHOCTH MTPEACTABICHUI)
MpaBUJIaMU 3amucu HU3uIecKux GopMys pelibehHO-TOYCUHON
cucteMsl, 0603HaueHHoH JI. bpaiins (ams cinensix u
CITa0OBUIAIINX 00YIAFOIINXCS)




MIPaKTUYECKON 3HAYUMOCTH;
OCYILIECTBIISITh TIO3UTHBHOE
CTpaTernueckoe IIOBEJCHHE B
Pas3IMYHBIX CUTYAIHSIX,
MPOSIBIIATH TBOPYECTBO u
BOOOpakeHUe, OBITh
WHUIIUATHBHBIM.

MP 03. Ogiasenue
YHHBEPCAJIBHBIMH
PeryJIITUBHBIMH I CTBUSIMH:
CaMOOpPTaHU3AIHUS:

CaMOCTOSITENIFHO ~ OCYIIECTBIIATH
MMO3HABATEIFHYIO JEATEIFHOCTh B
obnacTu (U3MKH U aCTPOHOMHH,
BBISIBIIATH MPOOJIEMBI, CTABUTh U
dbopMyaupoBaTh  COOCTBEHHBIC
3a/1auu;

CaMOCTOSITEIILHO COCTABIIATH [LIaH
pelieHust pacueTHBIX u
KadeCTBEHHBIX  3a/1ad4,  IUIaH
BBITTOJTHEHHS MPaKTHIEeCKOH
paboOTBl C YYeTOM HMEIOIIUXCS
pecypcos, COOCTBEHHBIX
BO3MOXXHOCTEH M NPEANOYTEHUN;
JlaBaTh OILICHKY HOBBIM
CUTYAIHSIM;

pacmmpsATh  paMKH  y4eOHOro
npeaMeTra Ha OCHOBE JIMYHBIX

MpEeANIOYTEHUH; nenatb
OCO3HAHHBII BEIOOD,
apryMeHTHPOBaTh €ro, OpaTh Ha
celst OTBETCTBEHHOCTh 3a
peleHue; OIICHUBATh
proOpETEeHHBIH OTIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO
W TPOSBICHHUIO DJPYIUIMH B
obnmactTy  (U3HMKH, TIOCTOSHHO
MOBBILIATH cBOH
00pa3oBaTeNbHBIN U KYJbTYpPHBIHA
YPOBECHB.
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CAMOKOHTPOJIb:

1aBaTh OILICHKY HOBBIM
CUTYallUsM, BHOCUTh KOPPEKTUBBHI
B  JEATEIbHOCTh,  OIICHHBATH
COOTBETCTBHE pe3ynbTaToB
LIEJISIM; BJIAJETh HaBBIKAMH
MO3HABATE/ILHOW PEQIICKCUU KaK
OCO3HAHHUSI COBEPIIAEMBIX
NEUCTBHH W MBICIHUTEIBLHBIX
MPOIIECCOB, WX pE3YNbTaTOB U
OCHOBaHUI; HCIIO0JI30BaTh
MpUEMBl peQIICKCUN IS OLCHKU
CHUTyallud, BBIOOpa  BEPHOTO
pelIeHUs; OlLEHUBATh PHUCKH U
CBOEBPEMEHHO MIPUHUMATD
pelieHruss 1O WX CHIKEHHIO;
MPUHUMATh MOTHUBBI 1 apTYMEHTBI
JIPYTUX TPU aHAJIN3e Pe3yIbTaTOB
JIESITEILHOCTH.

npuHATHE Cce0s W [Jpyrux:
MPUHUMATE ce0sl, TOHUMas CBOU
HEJIOCTATKH U JIOCTOMHCTBA;
MPUHUMATH MOTHUBBI H apTyMEHTHI
JIPYTHX TIPU aHAJU3e Pe3yIbTaTOB
JIESTeTPHOCTH; TPU3HABATH CBOC
MpaBO ¥ TPaBO JPYrux Ha

OmuoKy.

IMOUMOHAJbHBINE  MHTEJIEKT,
npeanoJarawuuii
copMUPOBAHHOCTD!
CaMOCO3HaHHUS,  BKJIIOYAIOIIETO
CIOCOOHOCTh ~ NOHMMAaTh  CBOE
SMOLIMOHANBHOE COCTOSIHUE,

BUJICTh HAIIPABJICHHUS Pa3BUTHUS
cOOCTBEHHON SMOLIMOHAIBHON
cdepsl, ObITH yBEPEHHBIM B ce0e;

CaMOPETYJIHPOBAHUS,
BKITIOYAIONIETO  CAMOKOHTPOJIb,
yMEHHE MIPUHUMATH

OTBCTCTBCHHOCTH 3a CBOC
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MOBEIEHNE, CIIOCOOHOCTH
a/IalTUPOBATHCS K
SMOLIMOHAIBHEIM HW3MEHEHUSAM U
MPOSIBIISATH rubOKOCTE, OBITh
OTKPBITBIM HOBOMY; BHYTpPCHHEH
MOTHUBALIMH, BKJIIOYAIOIIEH
CTpEMJICHHE K JOCTIIKCHHIO 1SN
U ycrexy, ONTUMU3M,
MHHALIMATUBHOCTD, yMeHHe

JIeWCTBOBAaTh, MCXOAS H3 CBOHX
BO3MO>KHOCTEH;

SMIIATHH, BKITFOYAFOIIECH
CrocoOHOCTh MOHUMATh
SMOLMOHAIBHOE COCTOSIHHE
JpYyrux, YYUTBIBaTh €ro IpH
OCYILIECTBIIEHUH ob1eHus,
CHOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHHUIO;

COIIMAJIBHBIX HaBBbIKOB,
BKITIOYAFOIITIX CITIOCOOHOCTH

BBICTPaHBaTh  OTHOLICHHS  C
JOPYTUMH JIIOIBMH, 3a00TUTHCS,
NPOSBIIATE MHTEPEC U paspelath
KOH(IIUKTBL
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2. CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILJIAHBI

«DPUUKA»

2.1 O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOI padoThI

Bup yueOHoii padoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 180

BT. 4.:

1. OcHoBHOe cojep:kaHue 140

BT. 4.:

TEOPETHUUECKOE 00yUueHue 122

MIPaKTUYECKHE 3aHATHS 18

2. IlpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lep KaHue (Copep:Ka- 34

HHE MPUKJIATHOT0 MOTYJIsI)

BT. 4.:

TEOpEeTUIEeCKOe 00ydeHNe 26

NPaKTUYCCKUE 3aHATHS 8
[TpomexxyTouHas arTectanus B popMe IK3aMeHa 6
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2.2. TemaTHYeCKHUii IJIAH U cOJepP:KaHNe YUeOHOH U CUMIIIMHBI

HanmenoBanmue Coaepixanue yueOHOro MaTepuasa O0bem yacosB, B T.4. ®opmupyemble
pa3esioB U TeM (ocHOBHOE M MPO(ecCHOHAILHO- KOMIIEeTeHI[U U
OpPHMEHTHPOBAHHOE), Bcero | [Ipaktuueckue | [IpodeccuonanbHo-
NpaKTHYeCKUe 3aHATHUS 3aHSATHUS OPUEHTHPOBAHHOE
coJiep>KaHue
1 2 3 4 &) 6
BBenenue Coaep:xanue yue0HOro MaTepHaJia 2 0 0
MeTtoabl HAy4YHOT O Du3zuka — ynoamenmanvnana Hayka o npupooe.
NMO3HAHUSA U KapTHHAa | EcTecTBeHHO-HAYYHBIE  METOJ] TO3HAHWS,  €ro
Mupa BO3MOKHOCTH u TpaHUIIBI MIPUMEHUMOCTH.

OKCHEepUMEHT U Teopusi B IIpoliecce IO3HaHUs OK 02
npupoasl. MojenupoBanue (QU3NYECKUX SBICHUN H OK 03
npoueccoB. Poib skcriepuMenTa 1 TEOpUU B IpoLecce OK 04
no3HaHuss  npupoabl.  dusnueckas  BeTUYMHA. 2 OK 06
Ousnyeckue 3aKOHbl. [ paHUIBI MPUMEHUMOCTH OK 07
¢usznueckux  3akoHOB W Teopuid.  [IpuHnun
cootBercTBUs. [loHsATHE O QU3MYeckoil KapTUHE
mupa. IlorpemHocT  u3MepeHHil  puU3MUECKUX
BEIVYNH. JHaueHue (Qu3uku npu  0C60CHUU
npogheccuit CI10 u cneyuanvnocmein CII10.

Tema 1. Mexanuka | Cogep:kanue y4e0HOr0 MaTepuaja 28 4 0
Mexanuueckoe  Oguiicenue u €20  GUObL
Marepuanbhas Touka. CKalpHBIE U BEKTOPHBIE OK 02
buznueckue BEJINYMHBI. OTHOCUTENBHOCTD OK 03
MEXAHMUYECKOT0  ABMKeHHMs. CucremMa OTcCYeTa. 2 OK 04
[punuun oTHocuTenbHocTH Lanunes. Crocodwl OK 06
ORUCAHUA  OBUIICEHUS. Tpaexropus. I1yTs. OK 07
Ilepemenienue.
Pasnomepnoe npAmMOIUHeHoe oguiicenue.
Ckopocmsb. YpaBHEHHE IBH)KEHUA. MrHOBEHHash M 2
CpEIIHss CKOPOCTH.
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VYckopenue.  Ilpamonumneiinoe  osudicenue ¢
HOCMOAHHBIM YCKopeHuem. JBuxenue C
MOCTOSTHHBIM YCKOPEHUEM CBOOOJTHOTO A ICHUSI.

Pasnomephnoe osusricenue mouku no OKpyIcHOCmU,
yrioBas CKOPOCTb. entpocTpemuTesbHOE
yckopenue. Kunemamuxa abdconromno meepoozo
mena.

OcHoBHas 3agaua quHamMuku. Cunra. Macca. 3akonl
mexanuxku Horomona.

Cunvt 6 npupode. Cuna maxcecmu u cuia
6CEMUPHO20  mAZOmMeHuUA. 3aKOH  BCEMHUPHOIO
taroteHus.  IlepBas  kocmMHueckas  CKOpPOCTb.
JIBm>xenue mianet 1 Majbix Tes1 COJIHEYHOM CUCTEMBI.

Bec. Hegecomocmn. Cunwvt ynpyzocmu. Cunsl
mpenus.

HUmnynvc mena. Hmnynsc cunol. 3aKkon coxpanenus
umnynvca. Peakmugnoe oguicenue.

Mexanuueckan padoma u MOUHOCHb.
Kunemuueckasn ynepeusn. llomenyuanvhan snepeus.
3aKOH  COXpaHEHUs]  MEXaHWUYEeCKOW  SHEpTruu
AIIEKTPOHHOT'O 000PYIOBaHUS.

Paooma cunvr msaxycecmu u cuivl ynpyzocmu.
KOHCCpBaTI/IBHBIC CHJIBI.

Ilpumenenue 3axkonoe coxpanenus. VicnonbzoBanue
3aKOHOB MEXAHMKH i1 OOBICHEHHS IBHIKECHHUSA
H€6GCHI)IX T€I1 W HOJA paSBI/ITI/ISI KOCMHUYCCKUX
HCCIICIOBaHUM, rpaHULIbI MIPUMEHUMOCTHU
KJIACCUYECKON MEXaHWUKH.

Ilpakmuueckoe npumenenue QuzuuecKkux 3HAHUIL 6
nO6CEOHEBHOIL HCUZHU OJ1A UCNOTb30BAHUA NPOCMBIX
MEXAHU3MO8, UHCMPYMEHMO8, MPAHCHOPMHBIX
cpeocmae.
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IIpakTnyeckoe 3ansatue Nel. Pemenue 3amau 1o
TeMe «Buapl ABMXKEHUS, [BHKECHHE Tela 0]
JEHCTBUEM HECKOJIBKHUX CHID».

IIpakTnyeckoe 3ansatue Ne2. Pemienue 3agaud 1o
TeME€ «3aKOHbl COXpPAHEHUS MMIIYJIbCa WU HSHEPrUH,
MeXaHu4ecKasi paboTa U MOLTHOCTbY.

Tema 2.
MouekyasipHas
(pusuxa.
TepMoanHaMuKa

Coaep:xanue yueOHOro MaTepuaJia

36

14

OcHnosHble ROJI0)CeHUA MONEKYIAPHO-
KUHemu4yecKkoiu meopuu. PaSMepH " Macca MOJICKYII
H aTOMOB. BpOYHOBCKOG JABHMXXCHUC.

Cunwl u IHepaus MEHCMONEKYIAPHOO
63aumodeiicmeus. CTpoeHre ra3000pa3HbIX, KUIKHX
U TBEP/IBIX Tell.

Hoeanvnvii 2a3. JaBnenue raza. OcHoeHoe
ypasnenue MoaeKyIAPHO-KUHEMU4YecKol meopuu
2a308.

Temnepamypa u ee uzmepenue. A6CONOMHBLIL HYb
memnepamypol. TepmomuHamMHuyecKast IKana
temreparypbl. Temmeparypa 3Be3a. CkopocTH
JIBHKCHHSI MOJICKYJT i X M3MEPCHHE.

Ypasnenue  cocmosanusn udeanvHo2o  2asa.
Hzonpoueccot u ux cpagpuku. 1'a30Bble 3aKOHBI.
MomnsipHas ra3oBasi HOCTOSIHHASL.

Buympennsaa snepeusa cucmemwvl. BHyTpeHHSS
SHEprus UAeaNbHOTO raza. Paboma u menioma KaK
dopmut nepedauu snepeuu.

Tennoemkocme. VYnenpHas TEIIOEMKOCTbD.
KonmuuectBo TemnoTel. Ypaeuenue mennoeozo
bananca.

OK 02
OK 03
OK 04
OK 06
OK 07
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Ilepsoe nauano mepmoounamuku. Aouadammuolil
npouyecc.

Bmopoe mnauano mepmoounamuxu. Ilpunyun
oeiicmeus menoeoi MAUIUHDL. TennoBbie
JIBUTATEIIH. KIIJI TEIIOBOT'O JIBUTATEIIS.
XOJIOAWUNIbHBIE ~ MaIIIMHBI. OxpaHa  TpUPOJIBI.
Juarnoctuka npubOOpOB M CPEICTB aBTOMATUYECKOTO
yIpaBJICHHUS.

Hcnapenue u xonoencayusa. Hacvliuwennwoiit nap u
e20 ceoinicmea. AOCOMOTHAsT W OTHOCUTENIbHAs
BIQXKHOCTL BoO3Ayxa. [Ipubopsl ans ompeneneHus
BJIQXKHOCTH Bo3ayxa. Touka pocbl. HopmaruBHbIE
TpeOOBaHUS CPEJCTB U3MEPEHU.

Kunenue. 3asucumocms memnepamypovt KuneHus
om oOaenenusn. KpuTndyeckoe COCTOSHHUE BEIIECTBA.
[TeperpeTsiil map M €ro UCHOJIb30BAHUE B TEXHUKE.

XapakmepucmuKa 3#cu0Ko20 cOClmoAHUA 6eujecmea.
[ToBEpXHOCTHBII ~ CIOM  JKUOKOCTH.  DJHEprus
MIOBEPXHOCTHOTO  ClOs.  bamKHUN — HOPSIOK.
[ToBepxHocTHOE HaTskeHue. CmaunBaHue. SIBiIeHUS
Ha TpaHULE OKUIAKOCTH C  TBEPABIM  TEJIOM.
Kamwmnspasie sBnenus. OO0macT  MCIOTB30BAHUS
CPEJCTB U3MEPEHNI U aBTOMAaTU3al1H.

OK 02
OK 03
OK 04
OK 06
OK 07
IIK 1.1
K 1.2
IIK 1.3
K 1.4

Xapaxkmepucmuxa meepoozo COCMOAHUA
eeuecmea. Kpucraumyeckue U amopgHbIe Tela.
VYiopyrue cBoicTBa TBEpAbIX Tei. 3akoH ['yka.
Mexanunueckue CBOICTBA TBEPIBIX TEN.
[Mnactuueckas (octaTouHas) nehopmMarius.

OK 02
OK 03
OK 04
OK 06
OK 07
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Tennogoe  pacwiupenue  meepovix men U

Jcuokocmeil. Koaddunment JTUHEHHOTO
paciupeHus.. Koadduument 00BEMHOTO 2 2
pacimpenusi. Y4eT pacliupeHus B TEXHUKE.
IInagnenue. YnenbHas Temwjiora IUIABJCHHS.
Kpucmannuzayua. Bo3mMoKHOCTH KCIOJIL30BAHUSA
YIOPABJSIIOIIUX BBIYMCIUTEIbHBIX KOMILIEKCOB 2 2 OK 02
st ynpasJieHUs TeXHOJIOTHYEeCKUM 85 82
o0opyaoBaHueM. OK 06
Ilpakmuueckoe npumenenue 6 NOECEOHEGHOI OK 07
HCU3HU (pu3uuecKux 3HAHUIL O CEOUCmEax 2a308, 2 K 1.1
HcuOKocmeii u meepovlx mel. K 1.2
IIpakTuyeckoe 3ansitue Ne 3. Pemienwe 3amau ¢ 1K 1.3
npodeccuoHaTHLHON HaIPaBJICHHOCTHIO o IK 1.4
CHEIHUAIBHOCTH  «T€XHUK-METPOJIOr» IO  TeMe 2 1
«OcnoBHoe ypaBHenne MKT wupneansHOro rasa,
YpaBHEHHE COCTOSIHUS HJIEaTbHOIO Tasa, TEIIOBOU
JIBUTATEITb .
Konrpoasnass paGora Ne 1. [Ilo Teme 2 1
«MonekynspHas pusuka, TepMOJIUHAMUKAY.
Tema 3. Coaepxkanue yueOHOro MaTepuajia 44 18

DJIEKTPOAUHAMMKA | Dekmpuueckue 3apaobl. DICMEHTaAPHBINA OK 02
ANEKTPUUYECKUH 3apsijl. 3aKoH coXpaHenus 3apaoa. 2 OK 03
3axon Kynona. Dnextpudeckasi IOCTOSTHHAS. OK 04
Inexmpuueckoe none. Hanpascennocmeo OK 06
IneKmpuueckozo noas. [IpuHIun cynepno3uiuu 2 OK 07
TIOJIEN.
Ilposoonuxu 6 snekmpuueckom none. /{urnekmpuxu OK 02
6 INEeKMpPU1ecKom noie. [Monspuzanus 2 5 OK 03
IUAIIEKTpUKOB. Pasnuunble mnpubopsl M cpencTBa OK 04
ABTOMATH3AIIHH. OK 06
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Pabora cun sanexrpocrarnueckoro nois. Ilomenyuan.

Paznocme nomeHyuan0e. Céa3p MmexHncoy
HANPANCEHHOCMbIO U PA3ZHOCHIBLIO NOMEHUUAN08
INEKMPU1EeCcKo2o nons. Hanpsoxkenue

U3MEPUTENBHBIX TPHOOPOB U CPEJICTB aBTOMATU3AILIUH
IIPOU3BOJACTBEHHBIX IIPOLIECCOB.

Inexmpoemkocms.  EAMHULIBI  3JEKTPOEMKOCTH.
Konoencamopwoi. Coedunenue KoHOeHCaAmopos 8
boamapero. DHeprusi 3apsHKEHHOTO  KOHJIEHCATOPA.
DOHeprus  anekTpudyeckoro mnong.  [Ipumenenue
KOHJIEHCATOPOB B anmapaTHBIX CpelcTBax
ABTOMATUYECKOTO YIPABJICHHUS..

Ycnosus, neobxooumvie 011 603HUKHOGEHUS U
noooepicanus Inekmpuueckozo moxa. Cuna moka u
naomuocms moka. 3axon Owma il y9acTka IeTIH.
3aBHUCHMOCTDb 3JICKTPHYECKOIO COMPOTHUBICHHUS OT
MaTCpI/IaJIa, JJIMHBI U TUJI0IA I Honepequro CCUCHUSA
MIPOBO/IHHKA. ConpoTHBIICHHE 3JIEKTPOHHOTO
obopyioBaHus U CHCTEM  aBTOMAaTHYECKOTO
yIpaBJICHUSL.

dnekmpuueckue uenu. Ilapannensvnoe u
nocieooeamenvHoe  coeOUHeHUE  NPOBOOHUKOS.
3axkonvt  Kupxcopa ona  y3zra. CoequHeHHE
HUCTOYHUKOB DIJIGKTPUYECKOW SHEpPruu B OaTapero.
dusznueckre TMPOIECChl B IJICKTPUUYCCKUX ICTISAX.
Urenne  JIEKTPUYECKUX  CXEM U UYEpTEKeH
AIIEKTPOOOOPYIOBAHHS.

3asucumocmsv  I1EKMPUUECKO20 CONRPOMUBIEHUA
npoeooOHUK08 om memnepamypsl. TeMmnepaTypHbIA
Kod(duImeHT conpotusieHus. CBEPXITPOBOANMOCTh
B 2JICKTPOOOOPYAOBAHHH.

Paboma wu mowgpHocmv NOCMOAHHO20 MOKA.
TenmoBoe nelictBue Toka. 3akoH Jxoyns—IJleHna.

OK 07
IIK 1.1
I[IK 1.2
IIK 1.3
IIK 1.4
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DNEeKTpOABUKYIIAasl CcuUja HCTOYHHUKA TOKAa. 3aKOH
Oma oOna noamoul uyenu. 3alIUTHOE M pabouee
3a3eMIICHUE.

dnekmpuueckuilt mok 6 Memainax, 6 INEKmposu-
max, zazax, 6 akyyme. NEKTPOIU3. 3aKOH IEKTPO-
mm3za Papages. DIEKTPOXUMHUECKUNA SKBUBAJICHT.
Buasl ra3oBsIx pa3psanoB. TepMO3IEKTPOHHAS SMHUC-
cus. [Imaszma.

dnexkmpuueckuii mox 6 noaynposoonuxax. Coo6-
CTBEHHAs U MpUMeECHas MpoBOAUMOCTH. P-n mepexo.
[Tpumenenue nonynpoBoaHUKOB. [lonynpoBogHUKO-
BbIE TIPHOOPBHI.

Bexmop unoyxkyuu maznummnozo nons. Hanpsoxen-
HOCTb MAarHUTHOTO mons. /leicmeue mazHummnozo
nonA HA NPAMOJIUHEUHBII NPOBOOHUK C MOKOM.
B3aumoneiicteue TtokoB. Cuna Amnepa. [Ipumene-
HUE CHJIbI AMIIEpa.

/Jleiicmeue MazHUmMHO20 nOAA HA OBUICYWUIICA 3a-
pao. Cuna Jlopenna. Ilpumenenue cwibl Jlopenia.
Omnpenenenue yieabHOro 3apsaa.

Maznummnwtit nomok. Paboma no nepemeuwienuro
nPOBOOHUKA C MOKOM 6 MAZHUMHOM nOJIe.

Macnumnsle ceoiicmea eewjecmea. Macnumnasn
npoHuyaemocmsp HU3MEPUTEITbHBIX pruOOpPOB.
ConHeyHasi aKTUBHOCTh U €€ BIIMSIHUE Ha 3EMIIIO.
MarnuTHbIe OypH.

Henenue nexkmpomaznumnoii unoykyuu. IIpasuino
Jlenma. 3akOH  BJIEKTPOMArHUTHOM  MHAYKIWH.
Buxpegoe 3nekmpuueckoe none.

OJIC uHAYKIMUA B ABWKYIIUXCA MPOBOJHHUKAX.
Henenue CAMOUHOYKUUU. Hnoykmuenocme.
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DHepzua MAZHUMHO20 NOJAA MOKA SIEKTPOHHOTO
000py1I0BaHUS.

B3aumoceass 3nekmpuyeckux u MazHuUmMHBIX OK 02
noaeil. DISKTPOMarHuTHOE TOJIE. OK 03
2 OK 04
OK 06
OK 07
IIpakTuyeckoe 3ansitue Ne 4. Pemenue 3amgad 1o OK 02
CIELUATIbHOCTH «TEXHUK» o TeMe 2
«DJEKTPOCTATUKAY. 8§ 82
IIpakTuyeckoe 3ansaTue Ne 5. M3ydeHue 3akoHa OK 06
Oma s ydyacTKa IIeNH, IIOCJIeAOBAaTEIBHOTO U 2 OK 07
MapajuIeIbHOTO COCMHEHUS MPOBOTHUKOB. K 1.1
Konrpoasnass paGora Ne 2. [Ilo Teme 2 K 1.2
«INEKTPUYECKOE T0JIe. 3aKOHBI TOCTOSTHHOT'O TOKa. K 1:3
Konrpoabnas padora Ne 3. [lo teme «MarautHoe 2 [IK 1.4
noJie. DIeKTPOMArHUTHAS HHAYKITUS.
Tema 4. Kosiebannsa u | Conep:kaHue y4eGHOro MaTepuasa 22
BOJIHBI Konebamenwvnoe osusrcenue. Ce60000nbvle mexanu-
yeckue Kojepanus. MaTeMaTUYECKU MasATHUHK. 2
IIpy>KMHHBIN MasATHUK.
I'apmonuueckue xonedanus. IlpeBpaiieHue 3Hep-
TUU TIpH KosebaTtenbHOM ABrKeHun. Ce00600HbIe 3a- 5 85 85
myxaroujue mexanuyeckue Konedanusa. Buvinysrc- OK 04
OeHHble MexaHuyecKue Koaeoanus. OK 06
Pezonanc. llonepeunple W TNPOAOIBHBIE BOJIHBI. OK 07
XapakTepUCTUKH  BOJIHBL.  38yKoeble  GOJIHbL. 2
Yavmpaszeyk u eco npumenenue.
C60000Hble  INEeKMPOMAZHUMHbBlE  KOJ1€OAHUA.
[IpeBpaienue sHepruu B KoJeOaTETHbHOM KOHTYpE. 2

®opmyna Tomcona.
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3amyxalomue INEeKmMpomazsHumHbsvle Kolebanus.
FeHepaTop HE3aTyXaromux OJICKTPOMAarduTHBIX

KOJIeOaHUH. Buinyscoennoie INeKmpuuecKue 2
KoJiebanus.
Ilepemennviit mok. I'eHepaTop IEPEMEHHOIO TOKA.
EmKkocmnoe u uHOYKmMuUGHOE CORPOMUBTIEHUA 2
nepemenHo20 moka. AKmugHoe conpomueienue.
3axkon Oma 0na I1eKMPUYECcKoil yenu nepemenno2o
moka. Paboma u moujHocms nepemeHHO20 MOKa. 2
Pe30HaHC B 2JIEKTPUYECKOU LENH.
Tpanucghopmamoper. Toku evicokoni uacmomol.
Ionyuenue, nepeoaua u pacnpedenenue 2
IIeKmpoIHepuu.
dnekmpomaznumnoe none Kak 0coovlit  6uod
Mmamepuu. DIEKTpOMarHUTHbIE BOJHBL. (CBOMCTBa 2
AJIEKTPOMAarHUTHBIX ~ BojdH.  BubOpatop  I'epna.
OTKpBITHIN KOJI€0ATEIbHBINA KOHTYD.
Mzobperenne pagmo A.C. [lonoBeim. IlonsaTue o
paauocssa3u. Illpunuun paguocssasu. Ilpumenenue 2
3JIEKTPOMATHUTHBIX BOJIH.
KonTposbnas padora Ne 4. o teme «KoneGanus u OK 02
BOJTHBD. OK 03
OK 04
OK 06
2 OK 07
IK 1.1
K 1.2
K 1.3
IIK 1.4
Tema S. OnTuka Conep:xkanue yueOHOro Mmarepuania 20 OK 02
Toueunslii HWCTOYHHUK CBeTa. Ckopocmb OK 03
pacnpocmpanenun ceéemd. 3aKOHBI OTPaXKEHUS HU 2 OK 04




22

MMpECJIOMJICHUSA CBETA. ConHeyHble U JIYHHBIC 3aTMCHHUAL.
[Ipunnun Iroiirenca. IlonHoe otpaxenue.

Junszel. Ilocmpoenue wu3odpasricenus 6 JAUH3AX.
dopmysia TOHKOM JIMH3bI. YBEIWYEHUE JUH3BI. [71a3
KaK OINTHYECKas cUcTeMa.

Ontuueckue npudopsl. Teneckonsl. Cuna ceema.
Ocsewiénnocmep. 3aKOHbl 0CEEUIEHHOCHIUL.

Humepgpepenuyua ceema. KorepeHTHOCTh CBETOBBIX
ayqei. UaTepdepenius B TOHKUX rieHkax. Kombia
Hetotona. Hcnonvzoeanue unmepgepenyuu ¢ nayke
U mexHuke.

Jugppakyus ceema. Jlubpakius Ha IEeTd B
napajyiedbHbIX Jy4dax. Jludpaxkmumonnas pemreTka.
Honuamue o 2onocpaguu.

Honapuzayua nonepeunvix 60an. llonspuzanus
ceera. /JlBonHOe nydenpenomiieHue. [lonspounsl.
JHucnepcus ceema.

Buowvt usznyuenuii. YnbrpaduoneroBoe H3ITydeHHE.
WNudpakpacHoe nznyuenue. Pentrenosckue ayun. Mx
npupoja u csoucrsa. Illkana snexkmpomazHummnplx
u3IyyeHul.

Buowt cnekmpos. Crniextpsl ucnyckanusi. CrekTpsl
MOTJIOUICHMSL. Cnexkmpanvnulit ananus.
CriekTpaiibHbl€ KJIACCHI 3BE3/1.

OK 06
OK 07

IIpakTnyeckoe 3ansitue Ne 6. PemeHue 3amad ¢
npodecCHOHATbHON HaIpPaBJICHHOCTHIO 10
CHCIHAJIBHOCTH  «TEXHHMK» II0 TeMe «3aKOHBI
OTPa)KEHHUS U MPEJTOMIICHUs CBeTa, (POPMYTy TOHKOU
JIUH3BI U TTIOCTPOEHUE U300PAKECHUIN.

OK 02
OK 03
OK 04
OK 06
OK 07
IIK 1.1
IIK 1.2
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K 1.3
I[IK 1.4
KonTtpoabnas padora Ne 5. [To teme «Ontukay. 2
Tema 6. Copepxxanue yueOHOro MaTepuaJa 4
OcHoBbI ciennanbHoi | /[BrxeHne co ckopoctelo cBera. Ilocmynamot OK 02
Teopum meopuu OMHOCUMENbHOCMU U C/1e0CMEUs U3 HUX. OK 03
OTHOCHTEJIbHOCTH HMHBapraHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMe. 2 OK 04
Oueprust mokos. CBs3b MAaCChl M DPHEPTUU CBOOOIHOM OK 06
YaCTHUIIbl. DJIEMEHTHI PEJIATUBUCTCKON TUHAMUKH. OK 07
YcTHbII 3a4eT 110 Teme 6. 2
Tema 7. JneMeHTHI Coaep:xanue yueOHOro MaTepHaJia 16
KBaHTOBOH pusuxkn | Keanmosaa  2unomesza  Ilhauka. TemnmoBoe
u3nydeHre. KopnyckynsipHO-BOJHOBOM — JTyalu3M.
®otonsl. [ unoresa ne bpoiis 0 BOTHOBBIX CBOWCTBAaX
YacTHLI. CooTHolIEHNE HEONpPeIeNeHHOCTEN 2
[eitzenbepra. /Jasnenue ceema. XUMHUECKOE
nericteue  cBera. Omnbeitel I1.H. JlebeneBa u
H.M. BaBunosa.
- - OK 02
Domorgpghexm.  Ypasenenue Jiunwimenna 01 OK 03
domorpghexma. BuemHuit  HOTOINEKTPUUECKUN OK 04
s dexr. BuyTpennuit dororddexr. Tumst OK 06
($hOTO2TIEMEHTOB. [Ipumenenue dhoTorddexra. 2 OK 07
[Ipumenenue Qortodrpdexta B  HU3MEPUTEIBHBIX
npudopax " cpencTBax aBTOMAaTHU3AINHI
MIPOU3BOJICTBEHHBIX MPOIIECCAX.
Pazeumue 63214006 Ha cmpoeHue eeujecmaea.
Mogenu cTpoeHHUs: aTOMHOTO siipa. 3aKOHOMEPHOCTH
B AaTOMHBIX CHEKTpax BoJopoja. SaepHas MOIENb 9

atoma. OmbiTel 3. Pesepdpopna. Mogens aroma
Bojopona 1no H. bopy. Keanmoewvie nocmynamwi
bopa. Jlazeput.
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Paouoaxkmuenocme. 3akon  paouoaxmue-
H020 pacnada. PanuoakTUBHBIE TPEBpAIICHHUS.
CriocoOb1 HaOMIOACHUST U PETUCTPALIH 3aPSKEHHBIX
yactull. Dpdext BaBunoa — YepenkoBa. CtpoeHue
aTOMHOTO $1,pa.

Jegpekm maccol, Inepzua ceéazu u ycmouvugoCmv
amomuelx ao0ep. Soepuvle peaxyuu. SnepHas
SHEPreTHKa. OHEPreTUYECKHl  BBIXOJA  SIAEPHBIX
peakuuii. MIckyccTBeHHast paIMOAKTUBHOCT.

Menenue maxcenvix saoep. Ilennaa adepnas
peakuyua. YipasiseMas LeNHas peakuus. SnepHbuii
peaxTop. TepmosnepHblil CUHTE3. DHEPIHS 3BE3L.
Ilonyuenue paouoaKmueHvix U30OMONOE U UX
npumenenue. buonoruueckoe JelicTBre
PaAMOaKTUBHBIX U3ITyYEHUH. DneMeHTapHbIe
YJaCTHULIBI.

KontposabHasi padora Ne 6. [To teme «DnemMeHTHI
KBAaHTOBOU (PH3UKNY.

Tema 8. DBoJonus
BceaenHnoit

Coaep:xanue yueOHOro MaTepuaJia

ConHeyHas cucTeMa: IUIAHEeThl U Mallble TeJla, CUCTEMA
3emusi—JlyHa.

Crpoenne wu osBomouus ConHna u 3BE3N.
Knaccudukanmst 3831, 3BE3ABI M HCTOYHHUKH UX
SHEPTUH.

lNanaktuka. Coepemennvie npeocmasnenus o
cmpoenuu u 36onoyuu Becenennoii.

OK 02
OK 03
OK 04
OK 06
OK 07

3auer mo Temam 1-8

3auver o Temam 1-8

IK3aMeH

Bcero

180

26

34




25

3. YCJIOBUs PEAIN3AIINU ITPOT'PAMMBI YUEBHOM JUCHHUIIINHBI
«DOU3UKA»

3.1. Tpe6oBaHNA K MUHMMAJIbHOMY MAaTePHAIbHO-TEXHHYECKOMY 00ecredYeHn 0

Peanuzanus yueOHON AUCHUITMHBI TpeOyeT Hamu4us yueOHoro kabunera OU3NUKu

Ob6opynoBanue yueOHOro KaOMHETa: 10CAJOYHbIE MECTA IO KOJIMYECTBY 00yUaroIIuxcs;
pabouee MeCTO mpenojaBares, J0CKa.

Texnuueckue cpeacrBa OOydeHHs: KOMIBIOTED C JIMLEH3UOHHBIM IPOrpaMMHBIM
oOecrnieueHneM, 3KpaH, MyJIbTUMEANAIPOEKTOP.

3.2. UndopmanuonHoe odecnieyenne 00yueHust
Hcrounnku nHpopManuu mo TUCHUTLIHHE 1JIs1 00y4AI0IIUXCS

1. ImutpueBa B.®. ®usuka: Texnomorndeckuit npopuinb: B 2 4. U. 1: yueOHOe u3nanue /
HmutpueBa B.®. - Mocksa: Akagemus, 2024. - 320 c. (O6meobpa3zoBaTenbHas MOArOTOBKA B
yupexaenusix CI1O). - URL: https://academia-moscow.ru
2. JmutpueBa B.®. ®usuka: Texnomorndeckuii npodmib: B 2 u.: Y. 2: DDY: yyebHoe
m3nanne / JimutpueBa B.D. - Mocksa: Axaxemus, 2024. — 270 c. (ObmeoOpa3oBareiabHas
noaroroska B yupexxaenusx CI10). - URL: https://academia-moscow.ru
3. [TypeimeBa H.C., Baxeesckas H.E., McaeB [I.A., Yapyrun B.M. ®wusuka. ba3oBbrit
ypoBeHb. DDV CIIO: Yue6nuk— Mocksa: [Ipocsemenue, 2024. — ISBN 978-5-09-107580-9.
— URL: https://book.ru/book/952390
4. [TypeimeBa, H. C. ®u3uka. bazoBblil ypoBeHb : 31eKTpoHHas ¢popMa yueOHOTOo mocolus
s CIIO / H. C. Ilypeimesa, H. E. Baxxeesckas, /. A. Mcaes. - Mocksa : [Ipocsemenne, 2024. -
ISBN 978-5-09-107580-9. - Tekcr : anekrponssiii. - URL: https://book.ru/book/952390
5. Msxummes I'.4., TletpoBa M.A., CrennanoB C.B. [u ap.] @usuka. 10 xmacc 6a30BbIi :
VYyeOnuk / I'.S. Msxkumes, M.A. IlerpoBa, C.B. CtenanoB [u ap.] — Mocksa : [Ipocemienue,
2022. — 402 c. — ISBN 978-5-09-099515-3. — URL.: https://book.ru/book/951266
6. Msxkumes I'.4., IlerpoBa M.A., CrenanoB C.B. [u ap.] ®usuka. 11 xmacc 6a30BbIi :
Vuebnuk / I'.S1. Msaxumes, M.A. Ilerpoa, O.C. Yronbaukos [u ap.] — Mocksa : [Ipocsemienue,
2022. — 482 ¢. — ISBN 978-5-09-099516-0. — URL.: https://book.ru/book/951267
7. Msikuies, ['.41.. ®usuka. 11 kinacc. Ontuka. KBanroBas gpusuka. yriyOneHHbI : Y4eOHuK
/ T 5. Msikumes, A.3. CunskoB — Mocksa : [Ipocsemenue, 2022. — 482 c. — ISBN 978-5-09-
099527-6. — URL.: https://book.ru/book/951278
8. Msxkumes, ['.5.. ®wusuka. 10 xmacc. MonekynspHas ¢usmnka. TepMoJUHAMUKA.
yray6nenssii : YueOnuk / I'.5. Mskumes, A.3. CunsikoB — Mocksa : [Ipocsemienue, 2022. —
352 ¢.— ISBN 978-5-09-099524-5. — URL.: https://book.ru/book/951275
JlonoiHUTeIbHbIE HCTOYHUKH HH(OPMALMHU

1. Ilepenbman, S1. 1. 3anumarensHas ¢usuka. B 2 ku. Kuura 1/ 5. U. [lepensman. —
Mockga : UznatensctBo FOpaiit, 2020. — 192 c.— (OtkpeiTas Hayka). — ISBN 978-5-534-
07255-6. — Texcrt : anexkrponnsiii // DbC HOpaiir [caiit]. — URL: https://urait.ru/bcode/453464

2. llepensman, A. U. 3anumarensHast ¢usuka. B 2 xu. Kuaura 2/ f. U. [lepensman. —
Mocksa : UznatensctBo IOpaiit, 2020. — 242 c.— (OtkpbiTasg Hayka). — ISBN 978-5-534-
07257-0. — Texcrt : anexkrponnsiii // DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/453703
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4. KOHTPOJIb M OLIEHKA PE3YJbTATOB OCBOEHMSI YYUEBHOM
JUCIHUIIVIMHBI «®PU3UKA»

KOHTPOHL U OHEHKa pC3yJIbTaTOB

OCBOCHUA  JHUCLHMIIIIMHBI
mpenoaaBaTcyIeM B IIPOLECCE ITPOBEACHUA 3aHATHH.

OneHka JMYHOCMHBIX PE3YyNbTAaTOB OOCCIIEYMBACTCS B XOAE peaju3alld BCeX
KOMITOHEHTOB 00pa30BaTeIbHOTO MPOIIecca, BKIOYas BHEYPOUHYIO ICATEIBHOCTb.
OleHKa TOCTUKEHUST MemanpeoMemHubiX pe3yibTaToB MPOBOAUTHCS B XOJI€ TEKYIIEH U
NPOMEKYTOUHOU arTectanuu. OIEeHNUBAEeTCsl JOCTH)KEHUE KOMMYHUKATHBHBIX U PETYJISITHBHBIX
HeﬁCTBHﬁ (HaBbIKI/I COTPYAHHUUCCTBA, CaMOOpraHu3anr, CaMOCTOATCIBbHOCTH OLICHUBAHUA

CUTyalld W TPUHITHS PELICHUS,
JCSITeTIbHOCTH).

CaMOCTOATCIIbPHOCTHU I/IH(i)OpMaHI/IOHHO'HOSH&B&TCJ’IBHOﬁ

IIpenmeTHble pe3yJibTaThI

O0BbeKT KOHTPOJISA

DopMbI 1 METOABI

cBOOOJHOE TMAajcHHE TeJI, JBI)KCHHE IIO
OKpPY>KHOCTH, MHEpLHs, B3aUMOJIEHCTBHE Tell,
Koyie0aTenbHOE IBI)KEHUE, PE30HAHC, BOJTHOBOE
JBUKECHMUE; muddysus, OpOYHOBCKOE
ABUXXCHUC, CTPOCHUC }KHHKOCTeﬁ H TBEPABIX
TeJl, U3MEHEeHne o0beMa Tell MPU HarpeBaHUU

(oxyaxaeHun), TEIUIOBOE paBHOBecCHE,
HCIIapeHHueE, KOHJCHCALUs, IUIaBJICHHUE,
KpUCTaJIN3alus, KHUIIEHUE, BJIQ)KHOCTh

BO3/1yXa, CBSI3b CPEAHEN KUHETHUECKON IHEPTUn
TEIUIOBOTO JIBMKEHHUSI MOJIEKYJ ¢ aOCOJIFOTHOM
TEeMIIepaTypoil, MOBBILLIEHHUE JABJIEHUS ra3a npu
€ro HarpeBaHWM B 3aKPBITOM COCY/E, CBS3h
MEXIy TapaMeTpamMd COCTOSHHUS Ta3a B

€ yueToM KOHTPOJIAA ¥
npogdeccuoHaILHOM OLEHKH
HANIPaBJEHHOCTH pe3yJIbTaToB
o0yueHust
ITP 01. CdopmupoBannocts npenctasienuii o | OK 02 — OK 04, [IpakTuueckas
ponu u wmecre ¢usuku u actponomun B | OK 06, OK 07 paboTta
COBpPEeMEHHOW HayuHOW kaptune wmwupa, o |[IK1.1,T1IK 1.2, DK3aMeH
cucremooOpasyromieii ponu ¢usuku B pazputuu | [1K 1.3, TIK 1.4
€CTECTBEHHbBIX HayK, TEXHUKU U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIAJ€ pOCCUICKUX H
3apyOeXHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE
HayK{; TIOHUMaHHE (U3UYECKOM CYIIHOCTH
HaOJI01aeMBIX SBJICHUI MHUKPOMHUPA,
MakpoMUpa W Meramupa; I[OHHUMaHUE pPOJIU
aCTPOHOMHUHU B TPAKTUYECKOW J1€ATEIbHOCTH
YeJI0BEKA U JalbHEHNIIEM HayYHO-TEXHUYECKOM
pa3BuUTUH, poiu (pu3MKK B (HOpMHpPOBAHUU
Kpyrozopa u (yHKIHMOHAIbHOM TIPaMOTHOCTH
YeJloBeKa JJIsl pelIeHUs] IPaKTUYECKUX 3a/1a4.
P 02.  CdopmupoBanrocts  ymenuii | OK 02 — OK 04, [IpakTnyeckas pa-
pacrno3HaBaTh buszndeckue seierust | OK 06, OK 07 oorta
(mpoueccel) M 00BsICHATH uX Ha ocHoBe | [IK 1.1, 11K 1.2, KoHnTponbsHas
M3Y4YEHHbIX  3akoHOB:  paBHomepHoe u | [IK 1.3, TIK 1.4 pabora
PaBHOYCKOPEHHOE NPSMOJIMHEWHOE JBUKEHUE, OK3aMeH

OCYIICCTBIIAKOTCA
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U30IIpolLeccax; AIIEKTPU3ALIHS Tel,
B3aHMO/JICHCTBHE 3apsiIoB, HarpeBaHue
NPOBOJHMKA C  TOKOM,  B3aHMOJICHCTBUEC
MarHWTOB,  DJICKTPOMAarHUTHas  WHIYKIHS,
HeﬁCTBHe MAarouMTHOrO I10Jis1 Ha IIPOBOJHUK C
TOKOM u JIBHKYILIHACST 3apsii,
QJICKTPOMArHMTHBIC Koebanus u BOJIHBI,
OPSMOJIMHEHHOE ~ PAaCIpPOCTPAHCHUE  CBETa,
OTpaKeHUE, MPEIOMIICHUE, HHTepPEePeHIINS,
audpakiys ¥ MOJSIPU3AINS CBETa, TUCIEPCUs
cBera; (hoTodnekTpuueckuii 3¢ ek, cBeroBoe
JaBJIeHHE,  BO3HMKHOBCHHE  JIMHEHYAaTOro
CIIEKTpa aToMa BOJOPOJA, CCTECTBEHHas W
UCKYCCTBEHHAsl paJIHOAKTUBHOCTb.

IIP 03. Bnamenue OCHOBOIIOJATrarOIINMU
(GUBUYECKUMHU TIOHATHUSMH M BEJIMYUHAMHU,
XapaKTePU3YIOMUMHA  (PU3NYECKUE TPOIECCHI
(CBSA3aHHBIMM C MEXaHWYECKHM JaBJICHHUEM,
B3aHMOH€ﬁCTBH€M TCII, MEXAHUYCCKUMHU
KoJIe0aHUsIMHU 5 BOJIHAMU; aTOMHO-
MOJICKYJISIPHBIM CTpOCHUEM BEILIECTBA,
TEIUIOBBIMH TIPOLIECCAMH; DJIEKTPUUYECKUM H
MarduTHBIM IIOJIAMM, I-)JIGKTpI/I'-IGCKI/IM TOKOM,
AJICKTPOMArHUTHBIMHU KOJICOAHUSIMH Y BOJTHAMU;
OIITUYCCKUMU SIBJICHUSAMU KBAaHTOBBIMH
SIBJICHUSIMHU, CTPOCHUE aToMa U aTOMHOTO sI/Ipa,
PaIMOAKTUBHOCTHIO); BJIaJICHUE
OCHOBOIIOJIArar0IIIMHU aCTPOHOMUYECKUMU
IIOHATUAMU, ITIO3BOJIAIOIIIMMH XapaKTepI/ISOBaTI)
MPOLIECChl, TPOUCXOMASIIME Ha 3Be3JaX, B
3B€3HBIX CHCTEMAxX, B MC)Kl"aJ'IaKTI/ILIeCKOI\/JI
cpene; IBUKEHHE HEOECHBIX TeN, SBOJIOIUS
3Be3 1 BeceneHHOI.

OK 02 — OK 04,
OK 06, OK 07

MK 1.1, K 1.2,
MK 1.3, 11K 1.4

[IpakTrueckas
pabora
DK3aMeH

I[P  04. BrnageHue  3aKOHOMEPHOCTSMH,
3aKOHAMHU M TEOpPHUSIMU (3aKOH BCEMHPHOTO
tarotenus, |, I, 11l 3akonsr HproToHa, 3akoH
COXpaHEHUS MEXaHUYECKOW DHEPIruH, 3aKOH
COXpaHEHUs UMITYJIbCA, MPUHIUIT
CYTEPIIO3UIINH CHJI, TPUHITUI PaBHONPABHOCTH
WHEPUHUAIbHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KHHETHYECKYI0 TEOPHIO CTPOCHHUS BEIECTBA,
ra3oBEIC 3aKOHHI, NepBbIi 3aKOH
TEPMOIMHAMUKH, 3aKOH COXpaHEHUs
AJEKTPUYECKOTO 3apsiia, 3akoH KynoHa, 3aKOH
Oma 1 yyacTka 1emnu, 3akoH Oma 11 MoJTHOU
JJIEKTPUYECKOM LenH, 3akoH Jlxoynsa-Jlenua,
3aKOH DJIEKTPOMArHUTHOW WHIYKITUH, 3aKOH
COXPAHEHUs SHEPTUH, 3aKOH MPAMOIUHEHHOTO
pacmpoCcTpaHEHUsI CBETa, 3aKOH OTPaKCHHS
CBETa, 3aKOH TMpEJIOMJIEHUS CBETa; 3aKOH
COXpaHEHHUsS DHEPrUHU, 3aKOH COXpaHEHUs
HMMITYJIbCA, 3aKOH COXPaHEHUS JJIECKTPUIECKOTO

OK 02 - OK 04,
OK 06, OK 07

IIK 1.1, IIK 1.2,
K 1.3, TIK 1.4

[IpaxTueckas
paborta
KoHnTponbsHas
paborta
OK3aMeH
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3apsiga, 3aKOH COXPAHEHHs MAacCOBOIO YHUCIIA,
noctynatel  bopa, 3aKOH pPagMOAaKTUBHOIO
pacnazia); yBEpeHHOE UCII0JIb30BaHNE 3aKOHOB U
3aKOHOMEPHOCTEH MpH aHanu3e (QU3NYECKUX
SIBJIECHUM W MPOLIECCOB.

I[TIP  05. VYmenue yuyuTHIBaTh TPAHUIIBI
MPUMEHEHHS H3yYEHHBIX (PU3MYECKUX MOJICIICH:
MaTepuagbHas TOYKa, MHEpIMalibHAs CHCTEMa
OTCYETa, WJCAIbHBIA ra3; MOJEIH CTPOCHUS
ra3oB, >KMJIKOCTEH W TBEPABIX Tell, TOUCUHBIN
ANEKTPUYECKUH 3apsi, siiepHast MOJENb aTOMa,
HYKJIOHHAsi MOJIellb aTOMHOrO siipa Mpu
penieHnH (PU3MYECKHX 3a/1a4.

OK 02 - OK 04,

OK 06, OK 07

IIK 1.1, IIK 1.2,

IIK 1.3, IIK 1.4

[IpakTnueckas
paborta
DK3aMeH

IIP 06. Bnamenue OCHOBHBIMH METOJAMU
HAy4YHOTO TIO3HAHMS UCTOIB3YEMbIX B (DH3HKE:
MPOBOJIUTH TPSMBIE M KOCBEHHBIC HM3MEPEHUS
(U3HYECKUX BEIMYWH, BBIOUPAST ONTUMATBHBIN
croco®d M3MEepeHHs] U UCIOIb3YS H3BECTHbBIE
METOABl OIIEHKH TMOTPEIIHOCTH HW3MEPECHH,
MPOBOJUTHh  MCCIICIOBAaHWE  3aBUCHUMOCTEH
(U3MYECKUX BEIUYMH C HUCIOJb30BaHUEM
MPSIMBIX M3MEPEeHMI, OOBSCHUTH MOTyYCHHBIC
pe3yabTaThl, UCHOJIb3YI0 (PU3UUYECKHE TEOPHH,
3aKOHBI M IIOHATHS, M J€JaTh BBIBOJBI;
coOMroaTh MpaBwiIa 0€30MacHOro Tpyda IMpHU
MIPOBEJICHUH HCCIIEIOBAaHUH B paMKax y4eOHOTO
SKCIIEPUMEHTA U Y4eOHO-HCCIIEI0BATEIbCKON
NEeSTeNbHOCTH C HUCIHOIB30BaHUEM ITH(PPOBBIX
W3MEPHUTENIBHBIX YCTPOUCTB W J1AOOPATOPHOTO
00opynOBaHUs; c(hOpMUPOBAHHOCTh
MPEACTABICHUI O METO/1aX MOTYyYEHUsT HAYIHBIX
ACTPOHOMHUYECKUX 3HAHMM.

OK 02 - OK 04,

OK 06, OK 07

IIK 1.1, IIK 1.2,

I[IK 1.3, IIK 1.4

[IpakTnueckas
pabora
DK3aMeH

TP 07. ChopmupoBaHHOCTH YMEHUS peIIaTh
pacueTHble  3aJayd  C  SBHO  3a/JlaHHOU
(hbU3UIECKO MOJIENBIO, UCTIONB3Ys (U3UUYECKHE
3aKOHbl W TIPUHUUIIBI; HAa OCHOBE aHalM3a
yCIIOBUSL  3a/Jayd  BBIOMpATh  (PU3MUECKYIO
MOJIeNIb, BBLIETATH (PU3UYECKHUE BEIMUUHBI U
(dbopMyIbl, HEOOXOAUMBIE [UIsI €€ pEeIlIeHus,
IIPOBOAUTH pPacyeThl M OLEHUBATh PEaIbHOCTH
MOJIYYEHHOTO 3HAHUSA (PU3NYECKOW BEJIIMYMHBL;
pemaTh KauyeCTBEHHbIC 3a/1aud, BBICTpauBas
JIOTUYECKH  HEMPOTHBOPEUMBYIO  LIETIOYKY
paccyX1eHUI ¢ ONIOPON Ha N3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HuecKue SBICHUS.

OK 02 — OK 04,

OK 06, OK 07

IK 1.1, TIK 1.2,

IIK 1.3, IIK 1.4

[IpakTrueckas
pabota
DK3aMeH

ITP 08. CchopMHpOBaHHOCTH YMEHHS TPUMEHSTh
MOJTyYCHHBIE 3HAHUS U OOBSICHEHUS YCIIOBHIA
MpoTeKkaHus PU3NUECKUX SBICHUI B IPUPOJIC U
JUIS  TPUHATHAS TPAKTUYCCKUX PEHICHUH B
MOBCEJJHEBHON  JKM3HM AN oOecredyeHus
0e30MmacHOCTH TpHU OOpaleHUH € OBITOBBIMHU
nprubopaMu MW TEXHUYECKUMHU YCTPOWCTBAMH,

OK 02 - OK 04,

OK 06, OK 07

IIK 1.1, IIK 1.2,

K 1.3, IIK 1.4

IIpaxTueckas
pabora
OK3aMeH
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COXPAaHEHHUS 3J0POBbSI U COOJIOJCHUS HOPM
9KOJIOTHUYECKOI0 TOBEJICHUSI B OKpYXarollen

cpene; MMOHUMAaHUE HE00X0IUMOCTH

NPUMEHEHUST  JOCTMKEHUH (UMK U

TEXHOJIOTH JUIst palroOHaAIBLHOTO

MIPUPOIONOIB30BaAHUSI.

P 9. CdopmupoBannocts cobctBeHHor | OK 02 — OK 04, [IpakTuueckas
MO3MIMK 10 OTHomeHuto K ¢usnueckor | OK 06, OK 07 paborta
uHpopmanuu, mnomyyaemodl w3 passeix | [IK 1.1, [IK 1.2, OK3aMeH
HMCTOYHMKOB, YMEHHUN ucnoib3oBaTh nudpossie | [1IK 1.3, I1K 1.4

TEXHOJOTHH ISl MOUCKA, CTPYKTYpUPOBAHUS,

UHTEpPIpETAllMi U TMpEeACTaBICHUS y4eOHOU u

HAy4YHO-TIONYJSPHONH HWH(POpPMAIUHU; pPa3BUTHE

YMEHHH KPUTHUYECKOTO aHalIu3a MoJydaeMon

uHbOopManuu.

TP 10. Osnagenune ymenusmu pabdorath B | OK 02 — OK 04, [IpakTrueckas
rpymnme C BBIIIOJTHEHHEM paszmuusbix | OK 06, OK 07 pabora
COLIMAJIbHBIX poJied, TuiaHupoBath paboty | [IK 1.1, TIK 1.2, DK3aMeH
IPYIIIBI, palMOHAIBHO pacnpenenars | [IK 1.3, [IK 1.4

JEeSTebHOCTh B HECTAaHAAPTHBIX CHUTYAlHsIX,

aJIeKBaTHO OLEHUBATh BKJIAJ KaXJOTO U3

Y4aCTHUKOB TPYIIIBI B pelieHue

paccMaTpuBaeMoi POOJIEMBI.

I[P 11. Osgnamenue (chopmupoBanHocts | OK 02 — OK 04, [IpakTuueckas
IIpe/ICTaBICHUI) paBUJIaMU 3anucu | OK 06, OK 07 pabora
¢busnueckux  gopmyn  penbedpHo-Toueynou | [IK 1.1, TIK 1.2, DK3aMeH
cucrembl, oOo3HaueHHou JI. bpaitna (ans | [IK 1.3, 11K 1.4

CJITIBIX U CIIA0OBHUAAIIUX O0YJAIOIINXCS).




