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1 HACIHOPT PABOYEM ITIPOT'PAMMBbI YYEBHOI'O NPEAMETA
C00.02.02 «<PU3UKA»

1.1 OGnacTb NpUMEHEHMSI IPOTPAMMBI
PaGouas nporpamma yue6HOro nmpenMera «Ou3nKa» SBISETCS 4aCThIO MPOTPaMMBbI MTOATOTOBKH
CIEIMAIIMCTOB cpeHero 3BeHa B coorBeTcTBHH ¢ DI'OC cpennero obmiero oopa3oBaHus
1.2 Mecto y4eOHOrO mpeaMeTa B CTPYKTYpe MpOTrpaMMbl MOATOTOBKH CIIEIUATHCTOB CPEIHETrO
3BCHA!
VYueonsnii peamer CO0.02.02 «Dusnka» OTHOCUTCS K JAMCIUIUIMHAM 00Ieo0pa3oBaTeIbHOM
MOJITOTOBKH U M3y4aeTCs Ha YTiyOJICHHOM ypOBHE.
1.3 Uenn u 3amaun y4eOHOro mpeameTra — TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS Y4eOHOTo
npeaMeTa:
enmn:

® GopMupoBaHHE Yy OOYYAIOIIMXCS YBEPEHHOCTH B IICHHOCTH OOpa3OBaHMS,

3HAYUMOCTU(PUINIECKIX3HAHUNTSICOBPEMEHHOTOKBATH(PUIIMPOBAHHOTOCTICIUATHCTAIIPUOCY IS
CTBJICHHHETONPO(EeCCHOHATBHONICITETLHOCTH;

L4 (bOpMI/IpOBaHI/Ie GCTGCTBGHHO—HaquOﬁ I'PaMOTHOCTH;

® OBJaJeHHE CIEeUU(PUIECKON CHUCTeMOW (UIUYECKUX TOHATHH, TEPMHHOJIOTHEH U
CUMBOJIUKOM;

® OCBOCHHME OCHOBHBIX (PU3MUECKUX TEOPHi, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIA/ICHHE OCHOBHBIMH METO/aMH HAy4YHOTO MO3HAHMS MPUPOJIBI, UCIOIb3YEMbIMU B
¢usuke (HaOJOIEHUE, OINUCAaHUE, W3MEPEHUE, BBIIBWKEHUE THUIIOTE3, IPOBEICHUE
IKCIIEPHMEHTA);

® OBJIAJICHUC YMCHHUAMHA O6pa6aTI)IBaTB AAaHHBIC SKCIICPUMCHTA, OOBICHATH IMMOJIYy4YCHHBIC
PE3yJIbTaThl, YCTAHABJIIMBATb 3aBUCUMOCTH MCKIAY (bHSI/I‘leCKI/IMI/I BCIN4YnNHaMHu B Ha6J'II-OI[aeMOM
SABJICHUHU, OCJIaTh BBIBOJBI,

® (dopMupoBaHUE yMEHHUS pemaTh (U3NUECKUe 3aJaul Pa3HbIX YPOBHEH CI0KHOCTH;

® pa3BUTHE IIO3HABATEJbHBIX HHTEPECOB, HWHTEIJIEKTyaJIbHBIX M  TBOPYECKHX
CrocoOHOCTEH B mpolecce NpUOOPETEHUs! 3HAHUM C MCIIOJIb30BAaHUEM Pa3JIMYHbIX HCTOYHHKOB
UHPOPMALIMM M COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH; YMEHHUH (GOPMYIHPOBATH H
00OCHOBBIBaTh COOCTBEHHYIO IO3MLMI0 IO OTHOUIEHUIO K (Qu3MuecKko uHbopManuu,
IIOJIy4aeMOU U3 PA3HBIX HCTOYHUKOB;

® BOCHHTaHHWE YyBCTBA TOPJOCTH 32 POCCUICKYIO (DU3UYECKYIO HAYKY.
OcBocHme cojepkanus ydeOHoro mnpeamera «Du3mkay O0O0ECICUNBACT JIOCTHIKCHUE
00y4arOIIMMUCS CIEIYIOMIUX PE3yIbTaTOB:

Hpe}lMeTHble pe3yJbTaThbl H3YYCHUSA 06pa30BaTeJ’le0ﬁ NnmporpaMmmblI:

1) chopMupOBaHHOCTH MPEACTABICHUI O pOIU U MecTe (PU3UKM M acCTPOHOMHH B
COBPEMEHHOW HAy4YHOH KapTHHE MHpa, O CHCTeMOOOpa3yromeil poian (U3NKA B Pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHHKH M COBPEMEHHBIX TEXHOJIOTHH, O BKJIQJ€ POCCUNUCKUX U
3apyOCKHBIX YYCHBIX-(QU3UKOB B pa3BUTHE HAyKH, TNOHUMaHHWE (U3WYECKOH CYIIHOCTH
HAOII0/IaeMBIX SBJIIEHUH MUKPOMHUPA, MAKPOMHUPA U MEraMupa; IOHUMaHUE POJIM aCTPOHOMHH B
IPAKTUYECKON N1€ATEIbHOCTH YEJIOBEKa U JajbHEHIIeM HaydHO-TEXHUYECKOM Pa3BUTHUH, POJIU
¢busuku B GOpMUPOBAHUU KPYro3opa 1 (HYHKIMOHAIEHOW TPAMOTHOCTH YeNIOBEKa ISl pellieHus
IPAKTUYECKUX 3a]a4;

2) chopMUPOBAHHOCTh YMEHHI pacrno3HaBaTh (u3nuecKkue SBICHHS (IPOLECCh) H
OOBSCHAT, WX HAa OCHOBE W3YyYCHHBIX 3aKOHOB: pPAaBHOMEPHOE W PaBHOYCKOPCHHOE
NPSIMOJIMHEHHOE JBMDKEHUE, CBOOOJHOE MAajJCHUE TeJ, JBMIKEHHE IO OKPYXHOCTH, WHEPIIHS,
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B3aMMOJICICTBHE Tel, KojebareabHOe ABMKEHHE, PE30HAHC, BOJIHOBOE IBMXKEeHHE;, Tuddy3us,
OpOYHOBCKOE IBHKEHUE, CTPOCHHE KUIAKOCTEH M TBEPIBIX TEJ, U3MEHEHHWE 00beMa Tesl Mpu
HarpeBaHuu (OXJIAXKJIEHUHU), TEIUIOBOE paBHOBECHE, HCIApEHHEe, KOHJAEHCAIUs, IUIaBJICHHE,
KpUCTAJUIM3allMsA, KUIEHHE, BJIAXHOCTh BO3/yXa, CBS3b CpEIHEW KUHETHYECKOM HHEPruu
TEIUIOBOTO JIBMKEHHUS MOJIEKYJ ¢ a0COJIOTHOM TeMIlepaTypoi, MOBBIIICHHE JaBJICHUS ra3a mpu
€ro HarpeBaHWM B 3aKPBITOM COCYZ€, CBSI3b MEXKAY MapaMeTpaMu COCTOSIHHS Tra3a B
M30MpOIECccax; AICKTPU3AIIMS Tell, B3aUMOJICHCTBIE 3aps/10B, HATPEBAHUE MTPOBOJHHUKA C TOKOM,
B3aUMOJICICTBUE MAarHWTOB, J3JIEKTPOMArHUTHAs WHAYKIHS, JEWCTBHE MArHUTHOTO TOJISI Ha
OPOBOJAHUK C TOKOM U MABIXKYIIMHCA 3apsl, SJICKTPOMAarHUTHbIE KOJEOAaHHWS U BOIHBI,
NPSIMOJIMHEMHOE  paclpoCTpaHEHUE CBETa, OTpPaXXeHUe, NpelioMJIeHue, HHTepdepeHIus,
mupakius 1 TOoJspu3alusl cBeTa, qucnepcus cBera; (oTtodnexTpuueckuit 3¢ (hekt, cBeToBoe
JaBJICHUE, BO3HMKHOBEHME JIMHEHYATOro CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas W
HCKYCCTBEHHAs paJHOAKTUBHOCTH;

3) BIajgeHUE OCHOBOIOJATAOIIMMH  (U3MUECKUMHU TIOHATHSMU W BEIUYMHAMH,
XapaKTepU3yIIMUMH (U3UYECKUE TMPOLECChl (CBSI3aHHBIMH C MEXaHMYECKUM JIBYKECHUEM,
B3aMMOJICHCTBHEM TEJI, MEXaHUYCCKUMH KOJCOAHUSIMU M BOJIHAMH, ATOMHO-MOJICKYJISPHBIM
CTPOCHHMEM BEIECTBA, TEIUIOBBIMU MPOIECCAMHU; JJICKTPHUYECKUM M MarHUTHBIM ITOJISIMH,
JIEKTPUYCCKUM TOKOM, JJCKTPOMATHWUTHBIMH KOJCOAHUSMHU W BOJHAMH; ONTHYECKUMU
SIBJICHUSIMU; KBAHTOBBIMU SIBJICHUSIMU, CTPOCHHEM aTOMa M aTOMHOTO SI/Ipa, PaJIMOaKTUBHOCTHIO);
BJIAQJICHUE  OCHOBOIOJIATAIOIMMU  ACTPOHOMUYECKUMH  TOHSATHUAMH,  IO3BOJSIOIIUMHU
XapaKTEepPU30BaTh IMPOLIECCHI, MPOMCXOAINME Ha 3Be3JaX, B 3BE3JHBIX CHCTEMax, B
MEXTaJIaKTUIECKOM cpefie; IBUKEHNE HeOECHBIX TeJ, BOJIONNIO 3Be31] U BeeneHHoi;

4) BrnajieHre 3aKOHOMEPHOCTSAMHU, 3aKOHAMU U TEOPUSIMH (3aKOH BCEMHPHOTO TATOTEHUS, |,
II u III 3akoHbl HproTOHA, 3aKOH COXpaHEHUs MEXAHMYECKOW SHEPrUH, 3aKOH COXPAHEHUs
MMITyJIbCa, MPUHLHUI CYNEPHO3ULUU CUJ, NMPUHUMUII PABHONPABHOCTH HHEPLUHUAIBHBIX CHUCTEM
0TCYETa; MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, ra30BbI€ 3aKOHBI, IEPBBIN
3aKOH TEPMOJAMHAMUKH; 3aKOH COXPaHEHUs JIEKTPUUYECKOro 3apsana, 3akoH Kynona, 3akoH Oma
JUTSL ydacTKa 1enu, 3akoH OMa Ui MOJTHOM 3JIEKTPUYECKOu 1ernu, 3aKoH Jlxoyis - Jlenna, 3akoH
3JIEKTPOMAarHUTHOW HWHIYKUMH, 3aKOH COXPAHEHUs SHEPrHM, 3aKOH MPSMOJIMHENHOTro
pacnpoCTpaHEHUs CBETa, 3aKOH OTPaXXEHUsS CBETAa, 3aKOH NPEJOMJIEHUS CBETa; 3aKOH
COXpAHEHUs SHEPI'HH, 3aKOH COXPAHEHHUs UMITYJIbCa, 3aKOH COXPAHEHUS 3JIEKTPUUECKOT0 3apsija,
3aKOH COXpaHEHMsI MacCOBOI0 YHMCIa, HocTyjaTel bopa, 3aKoH paAMOaKTHBHOIO paclaja);
YBEPEHHOE HCMOJIb30BAaHUE 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHaiu3e (U3MUECKUX SBICHHUH U
IIPOLIECCOB;

5) yMeHMe YYMTBHIBaTh TpaHULBl NPUMEHEHHS M3YYEHHBIX (QU3MUECKUX MoJeneil:
MaTepuaibHas TOYKa, MHEPLUAIbHAS CUCTEMA OTCUETA, HJICAJIbHBIN T'a3; MOAEIIA CTPOCHUS I'a30B,
KUAKOCTEH M TBEPABIX TEJ, TOYEYHBIA JJICKTPUUECKUH 3apsAl, SAIEpHas MOJEIb aroMma,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPH PeUIeHnH (PU3NIECKUX 3a/1a4;

6) BiaJeHHE OCHOBHBIMH METOJaMH HAy4YHOTO IO3HAHUs, HCIOJIb3YEeMbIMH B (HU3HKE:
IPOBOJUTH IPSIMBIE M KOCBEHHBIE M3MEpEHHs (PU3MUECKUX BEIMYUH, BHIOWpAs ONTHMAJIbHBIN
crnoco0 M3MEpeHUsT M HUCHOJIb3ysd H3BECTHbIE METOJbl OLIEHKHM IOTIPEIIHOCTeH H3MepeHuil,
IPOBOJUTH HCCIICOBAHUE 3aBHCUMOCTEH (PM3MUECKUX BEIMYUH C HCIOIH30BAHUEM MPSIMBIX
U3MEpEHUil, OOBSACHATH IMOJyYEHHBIE Pe3yJbTaThl, UCIOJb3Ys (PU3NUECKUE TEOPUHU, 3aKOHBI U
NOHATHUS, W JIeNIaTh BBIBOJBI, COONIIOJATh MpaBuia OE30MAaCHOTO TpyAa MNpH TPOBEICHUH
UCCIIEIOBAaHUM B paMKax y4eOHOIo 3KCIIepUMEHTa U y4eOHO-UCCIIEJ0BATENbCKON NesITeIbHOCTH
C HUCTOJB30BaHUEM IM(PPOBBIX M3MEPUTEIBHBIX YCTPOWCTB M J1aOOPAaTOPHOTO 00OpYIOBAHUS;
c(OPMHPOBAHHOCTb IPEACTABICHNUN O METO/1aX MOJIyYEHHs] HayYHBIX aCTPOHOMUYECKUX 3HAHUM;

7) chOpMUPOBAHHOCTh YMEHUS PelIaTh PACUCTHHIC 3aJaY C SIBHO 3aJIaHHOW (pr3uveckoin

5



MO/JIEJIBIO, UCHOJB3Ys (PU3NYECKUE 3aKOHbI M MPHHLUIBI, HA OCHOBE aHalIM3a YCJIOBUS 3a/1a4d
BBIOMPATh (PU3UYECKYIO MOJAEIb, BELICIATh (PU3MUECKUe BETMUMHBI U (OPMYIIbI, HEOOXOAMMEBIE
JUIs €€ pEeLIeHMs, IPOBOAUTH pPacyeTbl M OLEHMBATh PEAJbHOCTh IOJIYYEHHOTO 3HAYCHMS
(¢u3MyecKoil  BENMUYMHBI, pelIaTh  KAueCTBEHHBbIE  3aJaud, BbICTpauBas  JIOTUYECKHU
HEMPOTUBOPEUHBYIO LIETIOYKY PACCYKIACHUN C ONOPON HAa U3yYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHUS;

8) copMHPOBAHHOCTH YMEHUS PUMEHSTD MTOJyYCHHbIC 3HAHUS JUIsl OOBSICHEHUS YCIIOBHIM
NpoTeKaHuss (PU3MYECKUX SIBJICHUH B TPHUPOJAEC M JUISI TMPUHATHS MPAKTHYECKHX PEUICHUN B
IIOBCEHEBHOM JKM3HU i1 oOecrneyeHHuss O€30MacHOCTH NpU  OOpalieHUMH ¢ OBITOBBIMU
npuboOpaMl M TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3J0pOBbS M COOJIOACHUS HOPM
9KOJIOTUYECKOr0 MOBEJCHUS B OKpY’KaloLlel cpese; MOHMMaHue HEe0OXOAUMOCTH MPUMEHEHHS
JOCTHKEHUH (DU3UKH U TEXHOJIOTHIA ISl pAallHOHAIEHOTO IPUPOONOIB30BAHNUS;

9) chopMUPOBAaHHOCTh COOCTBCHHOW TO3HMIIMK IO OTHOIIECHHIO K (U3NYECKOM
uHPOpMAIIMHK, TIOJIydaeMOM W3 pPa3HBIX HCTOYHUKOB, YMCHHI WCIOJIB30BaTh MH(PPOBBIC
TEXHOJIOTUH JUIs TIOUCKA, CTPYKTYPUPOBAHHUS, WHTEPIIPETALMN W TIPEJICTABICHUS Y4eOHOW |
HAYYHO-TIOMYJISIPHON WH(pOpPMAIUHU; PAa3BUTHE YMEHUH KPUTHYECKOTO aHAIM3a IOJTy9acMOin
uHbopmanuu;

10) oBnaneHue ymeHusiMU paboOTaTh B IPYIIE C BBHINOJIHEHUEM PA3JIMYHBIX COLIMAIbHBIX
posiel, mIaHupoBaTh pabOTy TIpPYNIbI, pPALUOHAIBHO paclpeleNiarTh JAeATelbHOCTh B
HECTAaHJAPTHBIX CUTYallMsIX, aJ€KBaTHO OLIEHHMBATh BKJIAJ KAKJIOTO M3 YYaCTHUKOB I'PYIIIBI B
peleHne paccMaTpuBaeMoil mpooiieMsl;

11) chopmupoBaHHOCTh MOHUMaHMS POJU (U3UKU B 3KOHOMUYECKOH, TEXHOJIOIMUYECKOH,
COLIMAJIBHOM M O3THUYECKOM cdepax IesATENIbHOCTH 4YEJIOBEKa; POJM M MecTa (QU3UKU B
COBPEMEHHOM Hay4HOM KapTUHE MHpa; pPOJM ACTPOHOMHUHU B IPAKTHUUECKOW JESITEeIbHOCTH
YCJIOBCKA U I{&HBHGﬁIHGM HAay4YHO-TCXHUYCCKOM PA3BUTHHU,

12) chopMHpPOBaHHOCTb CHUCTEMbI 3HAHUH O (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, ACUCTBYIOIIMX HAa YPOBHAX MUKPOMHpPA, MAKPOMHpPAa M METaMHpPA, IPEICTABICHUN O
BceoOIeM xapakTepe (U3MUYECKUX 3aKOHOB; IPEJACTABICHUM O CTPYKType MOCTPOCHHS
(Gu3nUeCcKoil TEOpUH, YTO TIO3BOJIUT OCO3HATH POJIb (PYHIAAMEHTAIBHBIX 3aKOHOB M MPUHIIAIIOB B
COBPEMEHHBIX NPEICTABICHUAX O MPUPOJAE, IOHATh TPaHULBl IPUMEHHUMOCTH TEOPHI,
BO3MOKHOCTH MX IIPUMEHEHHUS JUUIs OIIMCAHUS €CTECTBEHHOHAYUYHBIX SIBJICHUH U IIPOLIECCOB;

13) cpopMHpPOBaHHOCTP yMEHHs pa3iauyaTb YCJIOBUS IMPUMEHUMOCTH Mojelnei
(¢u3nYECKUX TEJ U MPOLIECCOB (SIBIICHUI): MHEpLUAIbHAsI CUCTEMA OTCUYETa, MaTepUajbHas TOUKA,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOJHOE TMaJeHHue, abCoNOTHO yrpyras aedopmarus,
a0CONIOTHO ympyroe M aOCOIIOTHO HEYNPYroe CTOJIKHOBEHMS, MOJENeH rasa, >KHAKOCTH U
TBEPAOro (KpUCTALJIMYECKOro) Tena, WIeaJbHOro Ta3a, TOYEUHBIH 3apsl, OIAHOPOAHOE
JIEKTPUYECKOE  [0JIe, OJHOPOAHOE MArHUTHOE TI0Jle, TapMOHUYECKHE KojeOaHws,
MaTEMaTUYECKUH MAasATHUK, MWJCAIbHBIA NPYKUHHBIA MAasTHUK, TapMOHUYECKHE BOJIHBL,
UICaTbHBIA KOJeOaTeIbHBI KOHTYp, TOHKas JIMH3a; MOJENEeH aroma, aTOMHOIO siapa H
KBaHTOBOM MOJIEJIN CBETA;

14) cdopMHpPOBaHHOCTE YMEHHS OOBSICHATH OCOOCHHOCTH TMPOTEKAHHS (U3NIECKUX
SBJICHUNA: MEXaHWYECKOe [BH)KEHHE, TEIJIOBOE JBMI)KEHHE YacTHIl BEIECTBa, TEIJIOBOE
paBHOBecue, OpOyHOBCKOE JBWXeHHE, AU(PPy3us, HCHapeHHe, KHUIIEHWE W KOHJEHCAIWs,
IUIaBJICHUE W KPUCTAUIM3allMs, HAIPaBICHHOCTb TEIJIONEpeaud, JJIEKTpU3aluud Tell,
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9KBUIIOTEHIMAJILHOCTH MOBEPXHOCTH 3aps’KEHHOTO ITPOBOIHUKA, 3JIEKTPOMArHUTHOM HHAYKLIUH,
CaMOMHJIYKIUHU, 3aBUCHUMOCTH COINPOTHUBIIEHUS MOJIYHpPOBOAHMKOB "p-" W '"n-Tunos" ot
TEeMIIepaTypbl, pe30HaHCa, WHTep(EepeHUUHn BOJIH, JAU(GPAKIMM, AUCIEPCUH, IOJHOTO
BHYTPEHHETO OTpakeHUs, (HoTodPdexr, (Gu3nuecKkue MPHUHIUIBI CHEKTPATHHOIO aHAINW3a |

paboTsl nazepa, "anbda-" u "6eta-" pacnaabl saep, raMMa-u3IydeHHE Sep;

15) chopmMupoBaHHOCTP YMEHHH MPUMEHATH 3aKOHBI KJIACCUYECKOW MEXaHHKH,
MOJICKYJISIPHOM (PU3KKH M TEPMOJIUHAMUKH, HIEKTPOAUHAMUKH, KBAHTOBOW (PU3UKHU IS aHATTM3a
U OOBSICHEHHUS SIBJICHUI MUKpOMHpA, MAKPOMHUpPA U MEramupa, paziudarb yCJIOBHs (IpaHULIBL,
o0nmacTv) mNpUMEHUMOCTH  (U3UYECKUX  3aKOHOB, TIOHMMAaTh  BCEOOIIMH  XapakTep
(yHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpPAaHEHUS MEXaHWUYECKON SHEpruu, 3aKOH COXPAHEHUs
MMITYJIbCA, 3aKOH BCEMHUPHOr'O TATOTEHMS, NEPBbII 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOr0 3apsifa, 3aKOH COXPAaHEHUs SHEPrMHM) M OTrPaHUYEHHOCTb HCIOJb30BaHUs
YACTHBIX 3aKOHOB; aHAIM3UPOBATh (PU3UYECKUE MPOIIECCHI, UCIIONb3Ys OCHOBHBIE MOJIOXKEHHUS,
3aKOHBI M 3aKOHOMEPHOCTH: OTHOCHUTEIBHOCTh MEXAHWYECKOTO JIBUKEHUS, (QOpMyJibl
KMHEMaTUKU PaBHOYCKOPEHHOTO JBIJKEHHUs, mpeoOpazoBanHus [amuies [isi CKOpOCTH U
nepeMenieHus], Tpu 3akoHa HploToHa, MPUHIMII OTHOCUTENBbHOCTH ["anuiest, 3aKOH BCEMUPHOIO
TATOTEHUS, 3aKOHBI COXPAHEHUS UMIIYJbCa M MEXaHWYECKOW SHEPruu, CBS3b PadOThI CHUIIBI C
M3MEHEHHEM MEXAaHUYECKOW SHEpPIuM, YCJIOBMSI PaBHOBECHSI TBEPAOIO TEJa; CBS3b JABJICHUS
UJICANbHOTO ra3a cO CpeHENd KMHETUYECKOW SHEPIrueu TEIJIOBOro JBHXKEHHS U KOHLIEHTpalHueu
€ro MOJIEKYJI, CBA3b TEMIIEPATyphl BEIIECTBA CO CPEAHEH KMHETUYECKOW SHEPTrUei €ro 4acTull,
CBA3b JABJICHUS UJCANBHOIO ra3a ¢ KOHUEHTPALMEel MOJIEKYJ U €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa-Kianelipona, NEpBbIi 3aKOH TEPMOJMHAMHMKH, 3aKOH COXPAaHEHUS DJHEPrUU B
TEIJIOBBIX MPOLECCaX; 3aKOH COXPAHEHWs JJIEKTPUYECKOro 3apsaa, 3akoH Kynona,
HNOTEHLUATBHOCTD 3JIEKTPOCTATUUECKOIO MOJIsl, IPUHLIUI CYNEPIIO3ULINU 3JIEKTPUUECKUX MOJEH,
3akoHa Kynona; 3akonsl OMa a1 yyacTka LenH U JJI1 3aMKHYTOM 3JE€KTPUUYECKOM LIeTH, 3aKOH
JIxoynsa-JIeHnma, 3akOH DJJEKTPOMAarHMTHOM MHAYKIMHM, [paBWwiIo JIeHnma, IocCTyiarhl
CHEIMAIbHON TEeOpUH OTHOCUTENBHOCTH DHINTEHHA, ypaBHeHHe DitHIuTelHa a7 pororddekra,
nepBbli M BTOpOM mocTynaTel bopa, npuHuun HeompeneneHHocTH ['eifzenOepra, 3akoH
COXpaHEHHUs 3apsJa, MacCCOBOIO YHCIIA U YHEPTUHU B SICPHBIX PEAKUUAX, 3aKOH PAAMOAKTUBHOIO
pacrnana;

16) copMUpOBAaHHOCTH YMEHHH MPUMEHITh OCHOBOIIOJIATAIOIIME ACTPOHOMHUYECKUE
IMOHATHSA, TCOPUH U 3aKOHBI JJIA aHAJIM3a U O6’I)$[CH€HI/IH (1)I/I3I/I‘-I€CKI/IX mponecCcoB, MPOUCXOAAIINX
Ha 3BE3/1aX, B 3BE3JHBIX CHUCTEMaX, B MEXKTaJaKTHUYECKOW cpeje; JABUKCHUS HEOSCHBIX Tel,
SBOJIIOIIMH 3Be31 U BeeneHHoid;

17) cdopmMupoBaHHOCTH yMEHHH HCCIENOBAaTH M aHATU3UPOBATH Pa3HOOOpa3HbIC
¢uznyeckue SBIEHUS U CBOMCTBA OOBEKTOB, IPOBOJUTH CAMOCTOSITENIbHBIE HCCIENOBAaHUS B
pealbHBIX U JTaOOPATOPHBIX YCIOBUSIX, YHTATh U aHAJTU3UPOBATH XapaKTEPUCTUKU MPUOOPOB U
YCTPOMCTB, OOBSCHSATH IPHHIIUITEI HX PA0OTHI;

18)  chopMupoBaHHOCTH  NpPEACTABICHUH O  METOJaX  IOJYYEHHsS  Hay4dHBIX
aCTPOHOMUYECKUX 3HAHWI; BIIaJICHUE YMEHUSMU CaMOCTOSTENbHO (HOPMYJIHpOBaTh IEJb
uccieioBaHus (MPOEKTa), BBIABUIATh TUIOTE3bl HAa OCHOBE 3HAHUS OCHOBOIOJIAraroLIUX
(Gu3NYECKUX 3aKOHOMEPHOCTEM U 3aKOHOB, MPOBEPSTh UX IKCIIEPUMEHTAIbHBIMU CPEICTBAMU;
IUIAHUPOBaTh U MPOBOJAUTH (PU3MUYECKHE HKCHEPUMEHTBI, OINUCHIBATh U aHAJIU3UPOBAThH
MOJYYCHHYIO TIPH BBIMOJHEHUH HKCIEPUMEHTa HH()OPMAIUIO, ONMPENEIsITh JOCTOBEPHOCTD
IIOJIy4YEHHOT'O PE3yJIbTaTa;

19) chopmMupOBaHHOCTH YMEHHsI pelIaTh pacdyeTHBIC 33/1a4d C SBHO 33JaHHON W HESBHO
3alaHHOM (pU3MYecKON MOJEeNbl0: Ha OCHOBAHWM aHallM3a YCIOBUS BBIOMpaTh (husmueckue
MOJIENIM, OTBEYAIOIINE TPEOOBAHUAM 33a4H, IPUMEHATH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH H
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MOCTYJIAThl GPU3NYECKUX TEOPUId MPU MUCIOIH30BAHUU MAaTEMAaTHUECKUX METOJIOB peUICHUS 3a1a4,
IPOBOAMTH pacyeThl HAa OCHOBAaHMM MMEIOIIMXCS JIaHHBIX, aHAJIU3UPOBAaTh pPE3yJbTaThl U
KOPPEKTUPOBAaTh METObI PEIICHUS C YUYETOM IMOJIYYEHHBIX PE3yJIbTATOB; PEIIATh KAaU€CTBEHHBIE
3amaud, TpeOyromue NPUMEHEHHWS 3HAHWK W3 Pa3HBIX pas3fesioB Kypca (U3HMKH, a Takxke
WHTErpallu 3HAaHUW W3 JAPYTHMX [PEIMETOB €CTECTBEHHOHAYYHOrO IMKJIA: BbICTpauBaTh
JIOTUYECKYIO IIETMOYKY pPACCYKJIEHUN C ONOpOM Ha M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU H
buznyeckue sBICHUS,

20) chopMUPOBAHHOCTh YMEHUU aHAIM3UPOBATH W OIICHUBATH ITOCIICICTBUS OBITOBOW H
MPOU3BOJCTBEHHONW JIEATEIHHOCTH YENOBEKa, CBSI3aHHOW C (DU3MUECKUMHU MPOIECCaMu, C
MO3ULIAN JKOJIOTUYECKOU 0e30MacHOCTH; IIPEACTABICHUI 0 paloOHaIbHOM
MPUPOJIONIONB30BAHUH, A TAK)KE€ PA3yMHOM HUCIOJB30BAaHUU JOCTHXKEHUN HAyKU U TEXHOJOTUUN
JUTSL TaTbHEUIIETO Pa3BUTHS YE€JI0BEYECKOT0 O0IIECTBa;

21) oBiameHHe pa3NMYHBIMUA CrHoco0amMu  paboThl ¢ HHpOpManuen (HU3UIECKOTO
COJICp’KaHUsI C WCIIOJIb30BAHUEM COBPEMCHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHHA, pa3BHTHE
YMEHUH KPUTUYECKOTO aHAJIN3a U OLEHKHU JIOCTOBEPHOCTH MOJIyd4aeMOi HH(OpMaIuH;

22) oBnajeHUE OPraHU3aAIMOHHBIMH W TO3HABATEIBHBIMH YMEHUSIMU CAMOCTOSTEIHLHOTO
npuoOpeTeHusT HOBBIX 3HAHUW B  MpOIECCEe  BHIOJHEHUS MPOEKTHBIX U y4eOHOo-
MCCJIEIOBATENIbCKUX pPaboOT, YMEHMSIMH padoTarh B TPYIIE C BBINOJIHEHUEM PA3ITHUHBIX
COLIMATILHBIX POJIeH, MIIaHUPOBATh PabOTY IPYIIbI, PAIlIOHATBHO PaCHpPEeNATh NeATeIbHOCTh B
HECTaHJAPTHBIX CUTYyallMsIX, aJeKBaTHO OLIEHUBATh BKJIAJ KaXKJIOTO M3 YYaCTHUKOB T'PYIIIHI B
pelleHne paccMaTpUBaeMoi poOIeMbl;

23) chopMUPOBAaHHOCTh MOTHBAIMK K Oyaymied nmpodeCCUOHATBHOW ACSITEILHOCTH 10
CHEIHAIBHOCTIM (PU3UKO-TEXHUIECKOTO MPOoduIs.

JIn4HOCTHBIE pe3y/IbTAThI OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrPaAMMBI:

1) rpaxnanckoro BocnuTaHms:

c(OPMHUPOBAHHOCTH TPAXKIAHCKONW TIO3HWIIMH OO0YYaIOMIETOCsi KaK aKTUBHOTO U OTBETCTBECHHOIO
YJileHa POCCUICKOro 00I1eCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U [TPABOIIOPSIIKA;
OPUHATHE  TPAJULHOHHBIX  HAIMOHAIBHBIX, OOIIEYETOBEYECKMX T'YyMaHHCTHYECKUX U
ACMOKPAaTUICCKHUX HGHHOCTefI;

TOTOBHOCTh ~ IPOTHBOCTOSATH  MJICOJIOTMM  SKCTPEMHU3Ma, HalMOHAIM3Ma, KceHodoOuw,
AUCKPUMHHALIUUA 110 COUAJIBHBIM, PCJIUTHO3HBIM, PACOBBIM, HATMOHAJIbHBIM ITPHU3HAKAM,
TOTOBHOCTb BECTH COBMECTHYIO JI€TEBHOCTh B MHTEpecax TIpakJaHCKOro oOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHHH B 00IIE00pa30BaTEIbHON OpPTaHU3AINH U JCTCKO-FOHOIIECKUX
OpraHu3aLusiX;

YMCHUC B3aHMOZ[€I>'ICTBOBaTB C COMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX Q)YHKHI/IHMI/I n
Ha3HauUCHHEM;

T'OTOBHOCTB K FYMaHHTapHOfI u BOHOHTepCKOfI JACATCIIbHOCTH,

2) NaTpUOTHYECKOTO BOCITMTAHHS:

Cc(OPMHUPOBAHHOCTb POCCUICKONW TI'pa)KAAaHCKOM HAEHTUYHOCTH, NATPUOTU3MA, YBAKEHHS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH INepel PoauHON, TropAaocTH 3a CBOWM Kpal, CBOIO
Ponuny, cBOH S3bIK U KyJIBTYpPY, IPOILIOE U HACTOSIIEE MHOTOHALIMOHATIbHOTO Hapoaa Poceuu;
OCHHOCTHOC OTHOMICHHME K TOCYAAapCTBCHHBIM CHMBOJIaM, HUCTOPHUYCCKOMY H MPHUPOAHOMY
HacJIeIMI0, MaMATHUKAM, TpagulusM HapoaoB Poccum, noctmwxenusm Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYAE;

uzelHas yOexJIeHHOCTb, TOTOBHOCTh K CIy)XEeHHIO M 3amure OTedyecTBa, OTBETCTBEHHOCTh 32
€ro Cyan0y;

3) AyXOBHO-HPaBCTBEHHOTO BOCITMTAHHSL:



OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCThH OLIEHHMBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE DPELICHUS, OPHUEHTHUPYACH Ha
MOpaJIbHO-HPaBCTBEHHBIE HOPMbI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTENISIM U (WIM) APYTUM WICHAM CEMbH, CO3JaHUIO
CeMbH Ha OCHOBE OCO3HAHHOTO MPHUHATUS LIEHHOCTEH CEMEHHOW >KU3HU B COOTBETCTBHUU C
TpaguuusMu HapoaoB Poccuu;

4) 5CTeTHYECKOrO BOCITUTAHHSL:

ACTETHYECKOE OTHOUICHHE K MHpPY, BKIIOYash 3CTETHUKY ObITa, HAy4YHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa U OOIICCTBECHHBIX OTHOIICHHIA,

CIIOCOOHOCTh BOCIIPUHUMATH PA3NUYHbIE BUbI UCKYCCTBA, TPAIUIUU M TBOPUYECTBO CBOETO U
JIPYTUX HAPOJOB, OLIYIIATh 3MOLIMOHAIBHOE BO3/ICMCTBHE UCKYCCTBA;

yOEKACHHOCTh B 3HAYMMOCTH JJSl JIMYHOCTH W OOIIECTBA OTEUYECTBEHHOTO M MHUPOBOIO
MCKYCCTBA, STHUYECKUX KYJbTYPHBIX TPAJAUIMN U HAPOJHOTO TBOPUYECTBA;

TFOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HbIX BUJIaX UCKYCCTBA, CTPEMJICHHE IPOSBISATH KaueCTBA
TBOPYECKOM JINUHOCTH;

5) 3KOIOrMYECKOr0 BOCIUTAHUS:

c(OpPMHUPOBAHHOCTh ~ JKOJIOTMYECKON  KYyJbTYpBl, I[OHUMaHHE  BIUSHUS  COIHAJILHO-
HPKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHME MPUPOAHOM M COLMAIBHOW Cpellbl, OCO3HAHUE
IJ100aTBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE W OCYUIECTBIICHUE JCHCTBUU B OKPYXKAIOLIECH Cpele Ha OCHOBE 3HAHUS LIEJIEeH
YCTOMUYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEMPUATHE JECHCTBUMN, IPUHOCAIINX BPEJl OKPYXKAIOUIEH Cpeae;

yYMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOTHUECKHUE IMOCIEACTBUS MpeaNpUHIMAEMbIX
JIEHCTBHM, IPEJOTBPALLATh UX;

pacIIMpPEeHHE ONbITa IEATEIbHOCTH YKOJIOTMYECKON HANPABIEHHOCTH;

LIEHHOCTU HAYYHOI'O [MO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKd W OOINECTBEHHOW NpPAaKTUKH, OCHOBAaHHOTO Ha JHAJOre KYJbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOEr0 MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpLICHCTBOBAHUE SI3BIKOBOM M UHUTATENIbCKOM KYyJIBTYpbl KaK CpEACTBa B3aUMOJEHCTBUS
MEXAY JI0JIbMU U [TIO3HAHUS MUDPA;

OCO3HAHHUE IIEHHOCTH HAay4yHOH JeATeJbHOCTH, T'OTOBHOCTh OCYILECTBIATh IPOEKTHYIO U
HCCJIEI0BATENBbCKYIO ACSTEIbHOCTh UHIUBUIYAIbHO U B TPYIIIIE.

MeTanpeaMeTHble  pe3yJbTaTbl  OCBOEHHMSI OCHOBHOW  00pa3oBaTejIbHOM
NMPOrpamMMmBblI:

1)6a30BbIe JJOTUYECKHUE ECHCTBHS:
CaMOCTOSITENILHO  ()OPMYJIMPOBATh WM aKTyaJU3UpPOBAaTh TMPOOJIEMy, paccMarpuBaTh ee
BCECTOPOHHE;
YCTaHABIIMBATh CYIICCTBCHHBIA TPU3HAK WU OCHOBAHMS IS CPABHCHHS, KIACCH(PUKAIUU H
000011IeHHS;
OTIPEICIIATH SN ACSITSILHOCTH, 33]]aBaTh apaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBACMBIX SIBIICHHSIX;
BHOCHUTBH KOPPEKTHUBBI B JICSITEIHLHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJITATOB LIEJISIM, OLICHUBATD
PHUCKH TIOCIIEICTBHIA ESTSIILHOCTH;
pa3BHUBATh KPEATUBHOE MBIILJICHHUE ITPH PEIICHUH KHU3HECHHBIX TPOOJIEM;

2) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBYS:
BJIAJICTh HAaBBIKAMH Y4eOHO-HCCIICIOBATEIbCKOW UM TIPOCKTHOHM JIEATEILHOCTH, HaBbIKAMH
paspenieHus mpooIieM;



CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY TIOMCKY METOJOB PEHICHUS MPAKTHYCCKUX
3aJa4, MPUMEHEHUIO Pa3IMYHBIX METOIOB ITO3HAHHUS;
OBJIQJICHUE BHUJaMHU JICATEILHOCTH 1O TMOJYYCHHIO HOBOTO 3HAHWS, €ro HHTEPIIPETAIUH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B DPA3JIMYHBIX Y4YEOHBIX CUTyalUsiX, B TOM YHCIE IPH
CO3JIaHUH YYEOHBIX U COIMATIBHBIX TPOCKTOB;
(dopMHpOBaHNE HAYYHOTO THIIA MBIIUICHHUS, BIIAJICHUE HAYYHOH TEPMHUHOJIOTHEH, KITFOUEBBIMU
MOHSATHUSIMH U METOJIaMU;
CTaBUTh M (POPMYJIUPOBATH COOCTBEHHBIC 3a7adyd B O0Opa30BaTEIBHON JACSITEILHOCTH U
KU3HCHHBIX CHTYaIIUsX;
BBISIBIISITh IPUUMHHO-CIICICTBEHHBIE CBS3HM U aKTYaJIM3UPOBATH 3a/1a4y, BBIABHTATh THIIOTE3Y €€
peLICHHS, HAXOAUTh apPTYMEHTBHI JIJIS JIOKA3aTelIbCTBA CBOMX YTBEPIKICHHM, 33]1aBaTh IapaMeTphbI
Y KPUTEPUU PEILICHHUS;
aHAJTM3UPOBATh MOJIYUCHHBIC B XOJIC PEIICHUS 3aJaudl Pe3yJIbTaThl, KPUTUYCCKH OI[CHUBATh UX
JIOCTOBEPHOCTbD, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX;
JlaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATh IIPUOOPETECHHBIHN OIIBIT;
pa3pabarbIBaTh IUIAH PELICHHS MPOOJIEMBI C y4ETOM aHAJIM3a MMEIOMIMXCS MaTepHAIbHBIX U
HEMaTepHUaIbHBIX PECYpPCOB;
OCYIIECTBIISITh IEJICHANPABICHHBIA IMOMCK TIEPEeHOCa CPEACTB M CIIOCOOOB JCHCTBUS B
PO ECCUOHATIBHYIO CPEY;
YMETb IIEPEHOCUTH 3HAHUS B MIO3HABATEIHHYIO U MPAKTHUECKYIO0 00JIaCTH )KU3HEACITEIHbHOCTH;
yYMETh HHTEIPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIACTEiH;
BBIJIBUTATh HOBBIC UJCH, IPEJIaraTb OPUTHHAIBHBIC MTOIXOABI H PEIICHHUS;
CTaBHUTb MPOOJIEMBI U 33]1a4H, TOMYCKAIIIUE aTbTCPHATUBHBIC PEUICHHUS;

3) pabora ¢ uHpOpMaIUC:
BJIAJICTh HABBIKAMH IOJyYCHHS] MH(POPMALMU U3 UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIILHO
OCYIIECTBIISITh TIOUCK, aHAIHM3, CUCTEMATH3aIMI0 ¥ WHTEPIpPETAIMI0O MH()OPMAIMH Pa3InIHBIX
BUJIOB ¥ (DOpM IpeICTaBICHUS;
CO3/1aBaTh TEKCTHl B pa3IMYHBIX (hopMaTax C y4eTOM Ha3HAYeHHS WH(POPMALUU M IEIEBOU
ayJUTOPHH, BRIOUPAsi ONTHMAIBHYIO ()OPMY MPEICTABICHUS ¥ BU3YaJIU3allNH;
OLICHUBATh JOCTOBEPHOCTb, JIETHTUMHOCTh HWH(POpPMAIMM, €€ COOTBETCTBHE IPABOBBIM H
MOPaJIbHO-3TUYECKHM HOpMaM;
UCTIOJIB30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pEIICHUH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPraHU3AlMOHHBIX 3a/a4 C COOJIIOJICHHEM TpeOOBaHMIA
OPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECYpPCOCOEPEKEHHsSI, TIPABOBBIX M ITHUYECKUX
HOPM, HOPM HH(OPMAIIMOHHOH 0€30MaCHOCTH;
BJIAJICTh HABBIKAMH PACIO3HABAHUS W 3alIMTHl MH(popMaIuu, nHOOPMAIIMOHHON 0E30MaCHOCTH
JMYHOCTH.

4) obmieHue:
OCYIIECTBIISATh KOMMYHUKAIIUU BO BCEX Chepax KU3HH,
pacro3HaBaTh HeBepOalbHBIC CpEACTBA OOIIEHUS, MOHUMATh 3HAYCHHWE COIUAIBHBIX 3HAKOB,
pacrio3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYaIlMid U CMATYATh KOH(MIUKTHI;
BJIAJICTh PA3IMYHBIMH CIIOCOOaMH OOIICHHS U B3aUMOICHCTBUS;
apryMEHTHPOBAHHO BECTH JTHAJIOT, YMETh CMSIr4aTh KOH(PIUKTHBIC CUTYallUH;
Pa3BEepHYTO M JIOTHYHO U3JaraTh CBOIO TOUKY 3PEHUS C HCIOIB30BAHUEM SI3BIKOBBIX CPE/ICTB;

5) coBMECTHasI IeATEIIbHOCTb:
MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ MHIMBHyaTbHON pabOTHI;
BBIOUPATh TEMATHKYy M METOJbl COBMECTHBIX JEHCTBHH C Y4eTOM OOIIMX HHTEPECOB, H
BO3MOXXHOCTEH Ka)/I0TO WiIeHa KOJUIEKTHBA;
NPUHUMATD [IeJTM COBMECTHOH JEATEIbHOCTH, OPIaHU30BBIBATh U KOOPAMHUPOBATH JACUCTBUS T10
€e JOCTH)KCHMIO: COCTaBIIATh IUIAH JIEWCTBUM, pACHPENENIATh POJIA C Y4YETOM MHEHHU
YYaCTHUKOB O0CYXJIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;
OLICHMBATh Ka4eCTBO CBOETO BKJIaJa M KAKIOTO YYaCTHHUKA KOMaHJBI B OOMIMH pe3ysbTaT IO
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pa3paboTaHHBIM KPUTEPUSIM;
npeuiaraTb HOBBIE IPOEKTHI, OLEHHBATh HAECW C TO3WIUH HOBHU3HBI, OPHUTHHAIBHOCTH,
IPaKTUYECKOH 3HAUUMOCTH;
KOODAMHUPOBATh W BBHINONHATE pabOTy B  YCIOBHUSAX PEAIBHOTO, BHPTYAJIBHOTO H
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;
OCYIIECTBIISITh MO3UTUBHOE CTPATETMUECKOE IOBEICHUE B PA3IMYHBIX CHUTYalUsX, MPOSBISATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

6) caMoopraHu3aIus:
CaMOCTOSITENIBHO OCYILIECTBIIAThH [103HABATEIbHYIO €SATEIbHOCTD, BBIABIATH IPOOJIEMBI, CTABUTH
u (popmynupoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BATENBHON JESITEIBHOCTH W JKU3HEHHBIX
CUTYyalUsX;
CaMOCTOSITENIFHO COCTAaBJIATh IUIAH PELICHHS MPOOJIEMBI C YYETOM HMMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEHN U MTPEIOYTEHUH;
JIaBaTh OLIEHKY HOBBIM CHTYaIlHsIM;
pacuIMpATh paMKH y4€OHOIO IIpeAMeTa Ha OCHOBE JIMUHBIX MPEIOYTEHUN;
JieNiaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;
OLIEHUBATh IPHUOOPETEHHBIN OIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIHPOKOH SPYyIWIUU B pa3HBIX 00IacTsIX
3HaHUH, IOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHbIN U KyJIbTYpHBIN YPOBEHB;

7) CaMOKOHTPOJIb:
JlaBaTh OLIGHKY HOBBIM CUTYallUsiM, BHOCHTb KOPPEKTHBBI B JESITEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YIbTATOB LIEISIM;
BJIAJI€Th HABbIKAMU IO3HABATENBHOM pedieKCHU Kak OCO3HAHUS COBEpIIAEMbIX JEHCTBUH U
MBICJIUTENBHBIX MPOIIECCOB, MX PE3YJITaTOB U OCHOBAHUH;
UCIIOJIb30BaTh MPUEMbI pe(uIeKCUH JUIs OLIEHKH CUTYallH, BEIOOpa BEPHOI'O PELICHUS;
YMETh OLIEHUBATH PUCKH U CBOEBPEMEHHO MPUHUMATDH PEUICHUS 110 UX CHIDKEHUIO;

8) SMOLIMOHATIBHBIN UHTEIJIEKT, IPEonaralomuil copMupoBaHHOCTb:
CaMOCO3HAHUS, BKJIOYAIOIIETO CIIOCOOHOCTh IIOHMMATh CBOE AMOIMOHAIBHOE COCTOSHHE,
BUJICTh HANpaBJIEHUS pa3BUTHUS COOCTBEHHON SMOLIMOHAIILHON cephl, ObITh YBEPEHHBIM B cebe;
CaMOPETYJIMPOBAHNS, BKJIIOYAIONIETO CAaMOKOHTPOIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOE IOBE/IEHUE, CIIOCOOHOCTh aJalTHPOBAThCA K AMOLMOHAIBHBIM U3MEHEHUSM U IMPOSBIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIEH CTpEMIIEHUE K JOCTHIKEHHIO 1eJIM U yCIeXy, ONTUMU3M,
WHHUIMATUBHOCTH, YMEHUE JICHCTBOBATH, NCXO/IS U3 CBOUX BO3MOKHOCTEH;
SMIATUH, BKJIIOYAIOUIEH CIIOCOOHOCTh IOHMMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YYUTBIBATh €r0 TIPU OCYHIECTBJICHHMM KOMMYHHKAIIUH, CIIOCOOHOCTb K COYYBCTBUIO H
COIEPEXKHUBAHUIO;
COLMAIBHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBICTPAaWUBATh OTHOIIEHHUS C APYTUMH
JFO/IbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3periaTb KOH(IUKTHI;

9) npunsaTue ceds U APYrux JIroAeu:
OpUHUMATh ce0sl, TOHUMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;
NPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX JIOACH IPU aHaJIH3€ PE3yIbTaTOB IEATEILHOCTH;
IPU3HABaTh CBOE MPABO U MPaABO JAPYTUX JIO/EH Ha OLINOKH;
pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C TIO3UIIUH IPYTOTO YEIIOBEKa



2. CTPYKTYPA U COJAEPKAHHUE OBIIEOBPA3OBATEJABHOM JUCHUJIAHBI

2.1 O0beM QMCUMILIMHBI M BUbI Y4eOHOH padoThl

Bun yae6HO# paboThI O0bem B
gacax
O06beM 00pa30oBaTENIbLHOM MPOTrPaMMbl JUCITUILTAHBI 172
TeopeTudecKoe oOyueHue 88
nabopaTopHbIe 3aHATHS 38
PAKTUYECKUE 3aHSITUS 20
KOHTPOJIbHBIE PAOOTHI 14
[TpomexyTouHas aTTecTanusi(9K3aMeH) 12
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2.2. TeMaTHyecKMH IJIAH U COAEPKAHME JUCUUIIIMHBI « DU3UKA»

HaumenoBanue
pa3aeiioB U TeM

Coaep:xanue y4eOHOro MaTepuasia, JJadopaTopHbie U NPAKTHYECKHE PA0OTHI.

O0nLeMm
4acoB

1

2

BBenenue.
du3uka 1 MeToaAbI
Hay4Horo nozHanus

Coneprxanue y4e0HOro MaTepHaJa:

®usnka — QyHmAaMeHTaIbHas HayKa o mpupojae. EctecTBeHHO-HAYYHBIH METO/ MO3HAHUS, €0 BO3MOXKHOCTH|
U TPaHUIBl NMPUMEHUMOCTH. DKCIIEPHUMEHT W TEOpWs B MpoIecce IMO3HAHWS NpUPOABL. MojaenupoBaHUe
¢du3MUeCKUX SBIEHHH M MporeccoB. Poib 3kcrepuMeHTa M TEOPHUH B IIpOLECCE IMO3HAHHS IPHPOIBIL.
®usnyeckas BenuunHa. PU3NMUECKHe 3aKOHBL. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB U TEOPHIA.
[Mpuamun coorserctBus. [loHsaTHe O Qu3myeckoil kapruHe mupa. [lorpemHocTH M3MepeHHH (PHU3MYECKUX
BeNMYMH. 3HaYeHne GU3UKHU PpU ocBoeHUH npodeccuii u cnenuanpaocreit CIIO.

Pa3zgea 1. Mexanuka

24

Temal.l
OCHOBBI KHHEMATHKH

Coneprxanue y4e0HOro MaTepHaJa:

MexaHuueckoe BUKEHUE U ero BUJbl. MaTepuanbHas Touka. OTHOCUTEIBHOCTh MEXaHUYECKOIO JIBUKECHHUSL.
Cucrema orcuera. [Ipunuun orHocurensHocTy ["anmies. CriocoObl onucanus aABwxkeHus. Tpaekropus. I1yTs.
Ilepememienue. PaBHOMEpHOE NpsAMONMHENHHOE ABMKEHHE. CKOpocTb. MrHOBEHHas M CpPEAHsISl CKOPOCTH.
Yckopenue. [IpsMonnHeliHOE ABM)KEHHUE C IIOCTOSIHHBIM YCKOPEHHEM. J[BH)KEHHE C IOCTOSTHHBIM YCKOPEHHEM
cBOOOJHOrO majneHus. PaBHOMepHOe JABMIJKEHHME TOYKM IO  OKPY)KHOCTH, YIJOBas  CKOpPOCTb.
LlenTpocTpemurenpHoe yckopenue. Knnemarnka abcoIl0THO TBEPOro Tea.

HpaKTI/I‘leCKOQ 3aHaATHe. Penienue 3a1a4u 1o KUHEMaTUKe

N

Temal.2
OCHOBBI JMHAMHKH

Coneprxanue y4e0HOr0 MaTepHaJa:

OcHoBHas 3agaya quHamMuku. Cuna. Macca. 3akonbl Mmexanuku HptoTona. Cuiel B mpupoje. Cuna TSKecTH U
CHhJia BCCMHUPHOI'O TATOTCHHA. 3akoH BCEMHUPHOI'O TATOTCHMUA. HepBaﬂ KOCMHUYCCKasA CKOPOCTD. I[BI/I)KGHI/IG
aHeT u Mainbix Ten ConHeuHoil cucreMbl. Bec. HeBecomocTs. Cuibl ynpyroctu. Cusibl TpeHUS.

A

HpaKTI/I‘IeCKOQ 3aHATHe. Perlenne 3a1a4 no JMHAMHUKE

Temal.3
3aKoHBI COXpaHeHUs!
B MeXaHHUKe

Coaep:xanue y4eOHOIro MaTepuaJia:

I/IMHy.]'ILC TCa. I/IMHy.TILC CHIIBI. 3aKOH COXPAaHCHUSA HMITYJIbCA. PeakTtuBHOE aBMKEeHHE. MexaHudeckas
pa60Ta 1 MOIIHOCTSD. Kunernueckas OHCPIHUs. ITorennuanpHas OHCPI'UA. 3akoH COXpaHCHUA MEXaHUYeCKOMH
OHCPI'UH. Pabora cmiBl TSOKECTM U CHIIBI YHIpyrocTtu. KOHCGpBaTI/IBHBIe CHJIBI. HpI/IMeHeHI/Ie 3aKOHOB
COXpaHCHHA. Hcnonp3oBaHue 3aKOHOB MEXAHUKH JIJISI 00BsACHEHHUS JABUXXCHUA HEOECHBIX TEI U AJI1 pa3BUTHUA
KOCMHNYCCKHX HCCHGHOB&HHﬁ, I'paHuIbI IPUMCHUMOCTHU KJ1aCCUYECKON MEXaHUKH.

IIpakTuyeckoe 3ansiTue. Penenue 3a1a4 ¢ npodeccnoHaIbHON HAPAaBICHHOCTHIO

JlabopaTopHble 3aHSITHS:
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Jlaboparopnas padota Nel. M3yueHre paBHOYCKOPEHHOTO ABHKEHUS
Jlaboparopnas pabota No2. 3ydyeHue 3aKkoHa COXpaHEHUS UMITYJIbCa

Kontpoabnas padora Nel «Mexanukay

NN DN

Pa3nes 2. MoJsiekyasipHas (pM3uKa M1 TEPMOAUHAMHUKA

Tema2.1
OCHOBBI
MOJIEKYJISIPHO
- KHHETHYeCKOH
TeopuMn

Coneprxanue y4e0HOro MaTepHaJa:

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJIIPHO-KUHETUYECKOW TeopuHu. Pa3mepbl M Macca MOJIGKYJ M aTOMOB.
BpoyHnoBckoe nBmwxkenue. Cuibl U SHEPTUS MEXKMOJEKYISIPHOTO B3auMoaencTBua. CTpoeHne ra3o00pa3HbIX,
KUJKUX U TBEPAbIX Tel. Maeanbusiii ra3. [laBnenue raza. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-KMHETHUECKOM
Teopuu ra3oB. Temneparypa u ee u3mepenue. TepMoarnHaMUdecKas IIKalia TeMIepaTypbl. AOCOTIOTHBIN HYIb
temreparypbl. TemmnepaTtypa 3Be31. CKOPOCTH IBHXKCHHUS MOJIEKYJ U UX M3MEpPEHUE. Y PaBHEHUE COCTOSHHS
uaeanbHOTOo raza. M3zomnporeccsl U ux rpaduku. ['a3oBbie 3akoHbI. MoJIpHas ra30Basi IOCTOSHHAS

JlaGopaTopHble 3aHATHSA:
Jlaboparopnas pabota Ne3. IIpoBepka 3akona boins-Mapuorra

Tema 2.2
OcHOBBI
TEPMOIAUHAMMKH

Coaep:xanue y4eOHOIro MaTepuaJia:

BHyTpeHHssT sHeprusi cucTembl. BHYTpeHHSs 3Heprus ujaeanbHoro raza. Pabora u Ttemiora kak (Gopmbl
nepenayu SHepruu. TenaoeMKocThb. Y IenbHas TerI0eMKOCTh. KomuuecTBO TemnoTsl. Y paBHEHHE TEIJIOBOTO
Oanmanca. IlepBoe Hauano TepmoauHamMuKu. ApauabaTHBIM Mpouecc. Bropoe Havano TepMOIUHAMUKU.
[Tpunnun neiictBus TerwioBod Mammubl. TeroBsie nuratenu. KIIJ[ teroBoro nsurarens. XoloausIbHbIE
MamHbl. OXpaHa NPUpPOIbI

Tema 2.3
ArperarHsie
COCTOSIHUS BellecTBa
u ¢a3oBbie
nepexoabl

Coaep:xanue y4eOHOIro MaTepuaJia:

Hcnapenue u xoHjaeHcaus. HacbllieHHBINH Map U ero cBOMCTBa. AOCONIOTHAs U OTHOCUTENIbHAS BIIAYKHOCTH
Bo3ayxa. Ilpubopsl it omnpeneseHus BIAKHOCTA Bo3ayxa. Touka pocbl. Kumenwe. 3aBUCHUMOCTH
TeMIepaTypbl KHUIIEHHS OT JaBlieHHS. KpUTHUECKOE COCTOSIHME BEIIECTBA. XapaKTEPUCTHUKA KUIKOTO
cocTosiHMs BelecTBa. [I0BepXHOCTHBIN CIION KMIKOCTH. DHEPrusi HOBEPXHOCTHOTO cJosl. BiMKHMM MOPSIIOK.
[ToBepxHocTHOE HaTsKeHUE. CMauynBaHue. SIBIEHUS HA TPaHUIIE KUJIKOCTU C TBEpbIM TenoM. KanumispHeie
SBJICHUs. XapaKTePUCTHKA TBEPJOTO COCTOSHUS BemlecTBa. Kpucrammndeckue u amopdHbIC Tena. YIpyrue
CBOMCTBa TBepAbIX Tel. 3akoH ['yka. Mexanuueckue cBoWcTBa TBepAbIx Tell. [lmactuueckas (octarouHas)
nedopmarusi. TermoBoe pacmupeHne TBEPABIX Tel H KuakocTed. KoapuiueHT TuHEHHOro paciupeHus.
Kosddunment ob6béMHOrO pacmupeHus. YderT pacmvpeHuss B TexHuke. [lnaBrnenue. YienbHas TemnoTa
riaBnenusa. Kpucramnuzanus. [IpakTudeckoe MpUMEHEHHE B TMOBCETHEBHOM KU3HHM (PU3NYECKUX 3HAHUI O
CBOMCTBAX Ira30B, JKUJIKOCTEN U TBEPIBIX TEN

IIpakTuyeckoe 3ansaTue. Pemenue 3a1a4 ¢ npodeccuoHAIbHON HAPaBICHHOCTHIO

JlabopaTopHble 3aHATHUS:

JlabopaTtopHnast pabota Ne4 3mepeHue BIaXHOCTH BO3TyXa
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JlaboparopHas pabota Ne5. M3mepeHune moBepXHOCTHOT'O HATSHKEHUS KUAKOCTH
JlabopaTtopHnast pabota Ne6. M3ydenue TemioBOro paciupeHus TBEPbIX TE

KonTtpoJabnas padora Ne2 «MonekynspHas GU3MKa U TEPMOAUHAMUKA

NN N

Pa3znea 3. DiiekTpoauHaMuKka 46
Tema 3.1 Coaep:xanue y4eOHOro MaTepuasia: 6
DJIEKTPHUYECKOE MO0JI€ | DJIeKTPUUECKHE 3apsibl. JJIEMEHTAPHbBINA dIEKTPUUECKUH 3apsl. 3aKOH coXpaHeHus 3apsjaa. 3akoH KynoHa.
DneKTpuueckas TIOCTOSIHHAA. OIeKTpuueckoe mnose. HampspkeHHOCTh anekTpudeckoro mois. [lpuniur
cyneprno3unuu mnojed. I[IpoBogHUMKHM B DJIEKTpUYECKOM Toyie. JIMAJIEKTPUKH B JJIEKTPUYECKOM IIOJIE.
[Monsipuzanusa audnekTpukoB. PadoTta cun snekrpoctatudeckoro mojst. [lorenuuan. Pa3HocTh MOTEHIIMATIOB.
CBsi3b MeXIy HaNpsHXKEHHOCTHIO M PA3HOCTHIO MOTEHIMANOB JJIEKTPUYECKOTO MOJSA. DJIEKTPOEMKOCTb.
Enununst snextpoemkoctd. Konaencaropel. CoefuHeHHE KOHACHCATOPOB B OaTapero. DHeprus 3apsKeHHOr0
KOHJIEHCcaTopa. DHeprus aiekTpudeckoro noss. [IpuMeHenne KoHaeHCcaToOpoB
IIpakTnyeckoe 3ansaTue. Pemenue 3a1a4 ¢ npodeccHoHaATbHON HAPaBIEHHOCTHIO 2
JlaGopaTopHble 3aHATHSA:
Jlaboparopuas padota Ne7. OnpenencHue dICKTPHISCKON eMKOCTH KOHACHCATOPOB 2
Tema 3.2 Coaep:xanue yueOHOro MaTepuaJa: 6
3aKOHBI IOCTOAHHOIO| Y CIIOBHSI, HEOOXOAMMBIC TSI BOSHUKHOBEHUS U TOICPYKAHMS 3JIEKTpUIecKoro Toka. Cuiia TOKa U INIOTHOCTD
TOKA ToKa. 3akoH OMa JIsl y4acTKa IeNH. 3aBUCUMOCTD 3JIEKTPUYECKOTO COMPOTUBICHUS OT MaTepuaa, AJIUHbI U
IUIOLIA/IA MTONEPEYHOr0 CEYEHUs MPOBOJHUKA. 3aBUCUMOCTD AJIEKTPUYECKOTO COIPOTUBIICHUS MPOBOJIHUKOB
oT Temmepatypel. TemmepaTypHbiii Kod(hduuueHT conpotusicHus. CBEpXIpoOBOAUMOCTh. Pabora u
MOIIIHOCTh MOCTOSIHHOTO TOKa. TerioBoe nercTBue Toka. 3akoH [[xoyns—Jlenna. DnekTpoaBrkyIias cuia
MCTOYHHMKA TOKA. 3akoH Oma i MOJHOU 1enu. DiekTpudeckue nenu. [lapamiensHoe U mocienoBaTeIbHOE
COeIMHEHUE MPOBOIHUKOB. 3akoHbI Kupxroda mis yzna. CoennHEeHHE UCTOYHUKOB JIEKTPUIECKON IHEPTUN
B Oarapero.
IIpakTnyeckoe 3ansaTHe. Pemenue 3a1a4 ¢ npodgeccuoHaNbHON HAMPaBIEHHOCTHIO 2
JlaGopaTopHble 3aHATHSA:
Jlaboparopnas pabota Ne§ Omnpeznenenue remrnepaTypbl HUTH JIaMIIbl HAaKaTUBaHUS 2
JlaGopatopuas padora Ne9 Onpenenenne 3/1C 1 BHyTPEHHETO COIMPOTHUBIICHUS HCTOUHUKA HATIPSDKEHHS
Jlaboparopras padota Nel0 M3ydeHne 3aKOHOB TIOCTIEIOBATEIIBHOTO U MMAPAILIEIIBHOTO COSTUHEHUI 2
MIPOBOJHHKOB.
Jlaboparopnas pabota Nel1 Onpenenenue kodhdULMeHTa MOJIE3HOTO JEHCTBUS IEKTPUUECKOr0 YaiiHUKA. 2
KontpoabsHnas padora Ne3 «DnekTpruueckoe noje. 3aKOHbl TOCTOSIHHOTO TOKa) 2
Tema 3.3 | Conep:xanue yueOHOro MaTepuaJia: 4
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DJIeKTPpHYeCKH I DNEeKTpUYECKHl TOK B METa/ulaXx, B J3JEKTPOJIUTAX, Ta3aX, B BaKyyMe. OJIEKTPOIM3. 3aKOH 3JIEKTPOIU3a
TOK B pa3JuuHbIX | @apanes. DJIEKTPOXUMUYECKUNA HKBUBAJEHT. BuIbl ra3oBbIX pa3psaaoB. TepMO3JIEKTpOHHAs SMUCCHUSA.
cpenax [Tna3zma. DnexTpuuecKuid TOK B MoxynpoBoaHukax. CoOCTBEHHAs M IpUMECHasi MPOBOAUMOCTH. P-n mepexo.
[Tpumenenue moynpoBoAHUKOB. [TomynpoBoIHUKOBEIE TPUOOPHI
Tema 3.4 Coaep:xanue yueOHOro MaTepuaJa:
MarnuTHoe nmoJie | BekTop MHIAYKIIMM MarHMUTHOTO MoJisl. HanpspkeHHOCTh MarHMTHOTO mosts. JlelicTBHe MarHWTHOTO IOJIST Ha 4
MPSIMOJIMHEMHBIN MTPOBOJIHUK ¢ TOKOM. B3aumoneiictBue TokoB. Cuiia Amriepa. [Ipumenenue cuiibl Ammepa.
MarnuTHblii motok. PaGora mo mepeMenieHHi0 NPOBOAHHMKA C TOKOM B MarHUTHOM moie. J[leiicTBue
MarHuTHOTO MoJjsi Ha JBWxKyluiics 3apsn. Cuna Jlopenua. Ilpumenenue cunel Jlopenua. Onpenenenue
YAEJIBHOTO 3aps/ia. MarHuTHbIE CBOMCTBA BellecTBa. MarHuTHas npoHuniaeMoctb. CoJHeYHasi aKTUBHOCTh U
e€ BIUsHUE Ha 3eMit0. MarHuTHele Oypu
IIpakTnyeckoe 3ansaTHe. Pemenue 3a1a4 ¢ npodeccuoHaNbHON HAMPaBIEHHOCTHIO 2
Tema 3.5 Coaep:xanue yueOHOro MaTepuaJa: 2
JIEKTPOMATHUT SBnenue snekrpoMarHuTHOW MHAYKIMU. [IpaBuno Jlenna. 3akoH 31€KTpOMarHUTHOM MHAYKLUH. Buxperoe
Hasi MHAYKIUS anektpuueckoe mnone. IJC wuHAYKOMM B JIBWXKYIIMXCS IPOBOJHUKAaX. JSIBI€HHE CaMOMHAYKIIMH.
WNHIyKTUBHOCTh. DHEPTUsi MArHUTHOTO T0JI TOKA.
B3auMoCBs3b 3IEKTPUUYECKUX M MATHUTHBIX MOJIEH. DJIEKTPOMArHUTHOE I0JIe
[TpakTudeckoe 3anaTue. Pemenue 3anad ¢ mpodecCHOHaTLHON HAIPABICHHOCTHIO 2
JlabGopaTopHble 3aHSATHS:
Jlaboparopnas pabota Nel2 MzydeHue siBneHUS JIEKTPOMAarHUTHONW HHAYKIIUU 2
KontpoabHas padora Ne4 «MarnutHoe nojie. D1eKTPOMarHuTHAsE MHAYKLIHS 2
Pa3znend. Kojie0anus M BOJIHBI 16
Tema 4.1 Coaepixkanue yueOHOro MaTepuaJa: 4
Mexannuyeckue
KOJIeOaHHs U
BOJIHBI Konebarenbnoe napmwxkenue. [apmoHuueckne kojeOanus. CBOOOAHBIE MeXaHWYECKHE KOJNEOAHUS.
[IpeBpamienue »Heprum npH  KosiebaTenbHOM JBIKEHMH. (CBOOOJHBIE 3aTyXalollUe€ MEXaHWYECKUE
KojeOanus. MaremaTnueckuii MasTHUK. [Ipy>KWHHBIM MasTHUK. BbIHYX/IEeHHBIE MEXaHUYECKUE KOJECOAHMUS.
Pe3onanc.
[lonepeunble W MNPOAOIBHBIE BOJIHBI. XapaKTEPUCTUKU BOJIHBI. 3BYKOBBIE BOJIHBI. YIIBTPa3BYK U €ro
MIPUMEHEHHE
Tema 4.2 Coaepsxkanue y4eOHOro MaTepuaJa: 6
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JIEKTPOMATHUTH
ble KoJle0aHus U
BOJIHBI

CBoOoaHbIEe dreKTpoMarHuTHbIe Konebanus. [IpeBpamienue sHepruu B KojebaTenbHOM KOHType. Popmyna
Tomcona. 3aryxarolue 3JIEKTpOMAarHUTHbIE KojeOaHusa. ['eHepaTop He3aTyxXaloUIMX SJIEKTPOMArHUTHBIX
KojeOanuil. BeiHyxeHHBIE AnekTpudeckue konebanus. [lepemenHblil TOK. ['eHepaTop mepeMeHHOro TOKa.
EMKOCTHOE M MHIIYKTUBHOE COIPOTHUBIICHUS TIEPEMEHHOTO TOKA. AKTUBHOE CONPOTUBJIEHUE. 3akoH OMa 11
AJCKTPUYECKON IIeMM TIEPEeMEHHOro TokKa. PaboTa M MOIIHOCTh TIEPEMEHHOrO0 TOKa. Pe3oHaHCc B
anekTpuyeckoi nenu. Tpanchopmaropsl. Toku BeICOKOI dacToThl. [lomydeHue, nepenaya u pacnpenesieHue
AJICKTPOIHEPIHH. DICKTPOMATHUTHOE IT0JI€ KaK OCOOBIM BU MaTepUu. DJIEKTPOMarHuTHbIC BOJHBI. CBOKCTBA
ANEKTPOMArHUTHBIX BOJIH. BuOparop I'epua. OTKpeIThIN KonebaTrenbHblid KOHTYp. M300perenue pagno A.C.
[TonoBeiM. TTonsiTHE 0 pagnocBa3u. [IpuHimn pagnocsasu. [I[puMeHeHrne 3IeKTPOMarHuTHBIX BOJIH

IIpakTnyeckoe 3ansaTHe. Pemenue 3a1a4 ¢ npodeccuoHaNbHON HAMPaBIEHHOCTHIO

JlabGopaTopHble 3aHATHS:
Jlaboparopuas padota Nel3 Mzydenue paboTsl TpaHchopmaropa

[\

Kontposabnas padora Ne5 «Konebanust u BOJTHBD»

Pasznea 5. OnTuka

24

Tema5.1
IIpupona ceera

Coneprxanue y4e0HOro0 MaTepuaJa:

TodeyHbI NCTOYHHK CBETA. CKOpOCTL pacipoCTpaHCHUA CBCTA. 3aK0HBI OTPaXXCHUA U IIPCIOMIICHUA CBCTA.
ConHedyHBIE H JIYHHBIC 3aTMCHMUA. HpI/IHI_[I/IH T'roiirenca. IlomHoe OTpPaKCHUC. JIMH3bI HOCTpOCHI/Ie
I/1306pa)KeHI/I$I B JIMH3aXx. CDOpMy.]'Ia TOHKOM JIMH3BIL. YBENIWYECHUE JWH3BL. |J1a3 Kak OITHYECKas CHCTEMA.
OnTnyeckue HpI/I60pH. Teneckomnl. Cuia cBeTa. OCBGH_IéHHOCTB. 3aKOHBI OCBCIICHHOCTH

HpaKTI/I‘leCKOG 3aHgTue. Pemenue 3amad ¢ HpO(bCCCHOHaHBHOﬁ HaIIpaBJICHHOCTBIO

JlabGopaTopHble 3aHSATHS:

Jlaboparopras padota Nel4 OnpeneneHne mokazaTesi MPETOMICHHS CTEKIIa
Jlaboparopuas padorta Nel5 M3ydyeHrne OCHOBHBIX 3aKOHOB (DOTOMETPHH
Jlaboparopuas padota Nel6 M3ydenne n3o0paxeHuit MPeIMETOB B TOHKOH JIMH3E

Tema 5.2
BoJuaHoBble
CBOJCTBA CBeTa

Coaep:xanue yueOHOro MarepuaJia:

Wnrtepdepenmus cera. KorepenTHocTh cBeToBbIX nyuedd. MHTepdepenius B ToHkHMX MieHKax. Koibla
Herotona. Mcnonb3oBanue nunrepdepeHiinu B Hayke u TexHuke. Judpakuusa cera. Judpakuusa Ha menu B
napajuiensHbeix nydax. Judpakunonnas pemerka. [lonspuszanus nmomepeunbix BonH. [lonspuzanus csera.
JBoitnoe nyuyenpenomienue. [lomspounsl. Jducniepcusi ceera. Bunbl uznyuennit. Buasl cnektpoB. CHeKTps
ucnyckanus. Crnektpel mnoryomeHus. CnexkTpainbHbli  aHanu3. CHeKTpajbHblE  KJacchl — 3BE3..
VuerpaduoneroBoe wuznydenue. HWHbpakpacHoe wusnmydeHue. PeHTreHoBckue nyud. Mx mpupoma u
cponcTia Illkana 371eKTpOMarHUTHBIX U3JTy4ECHUI

EENNL\S I VI )
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JlabGopaTopHble 3aHATHS:

Jlaboparopnas padota Nel7 Onpenenenue JUIMHBI CBETOBOM BOJIHBI C TOMOIIBIO TU(MPAKIIMOHHON PEIIeTKH. 2
Jlaboparopuas pabora Nel8 HabimroieHne CIionHoro v JMHEHYaTOro ClIieKTPOB 2
Kontpoasnas padora Ne6 «Onruxa» 2
Tema 5.3 Coaep:xanue yueOHOro MaTepuaJa:
CneuuanbHas Teopusi| [[BrkeHHE CO CKOPOCTBHIO cBeTa. [TocTymaThl TEOPUU OTHOCHUTEIBLHOCTH U CIICACTBUS M3 HUX. IHBapHaHTHOCTH 2
OTHOCHUTEJILHOCTH | MOAYJISI CKOPOCTU CBETa B BakyyMe. DHeprus mokosi. CBs3b MacChl U SHEPTUU CBOOOIHOM YaCTHIIbI. DIEMEHTHI
PENSATUBUCTCKON TMHAMUKHU
Pa3znen 6. KBanToBasi pusuka 12
Tema 6.1 Conepxxanue yueOHOro MaTepuaJa: 4
KBaHToBasi onTuKa | Kpanropas runotesa Ilnanmka. TemmoBoe wusnydenue. KoprycKy/spHO-BOIHOBOH AyanusM. @OTOHEL
l'unote3a ne bpoiinsg o BomHOBBIX cBoicTBax yacTuil. CooTHoIIeHHE HeompeneneHHocTeil ['eifzendepra.
JaBnenue cBera. Xummueckoe nerictBue cBeta. Ombitel I1.H.JIeGenea m H.M.Basunosa. ®ortoaddexr.
VYpaBHenune OitHmreiiHa ana  (orosdpdexra. Buemnwuii porosnextpuueckuin dpdexr. BHyTpeHHMI
dorosdpdexr. Tunsr porosnementos. [Ipumenenne poroaddexra
Tema 6.2 Conepxxanue yueOHOro MaTepuaJa: 6
®u3NKa aTOMa U PazBuTue B3rs/10B Ha CTpOEHUE BelecTBa. Mojieinu CTpOeHUsI aTOMHOTO sijipa. 3aKOHOMEPHOCTH B aTOMHBIX
aTOMHOI0 siipa CIIeKTpax Bojopoja. SxepHas mojens atoma. OneiTel D. Pesepdopaa. Moaens aroma Bogopoaa 1mo H. Bopy.
KBanToBbie nocrynarsl bopa. JIazepbl. PaanoakTuBHOCTS. 3akoH PaAOAKTUBHOIO pacnaza.
PanuoakTtuBHble mpeBpaimeHus. CrnocoObl HAOMIOACHUS WU PErucTpaliy 3apsDKeHHBIX YacTuil. D¢QekT
BasunoBa—Uepenkosa. CTpoeHre aToMHOTO sAapa. JledhekT macchl, SHEprus CBSI3U U YCTOMYMBOCTh ATOMHBIX
anep. SlaepHsle peakuuu. fnepHas 3HEpreTUKa. JHEPreTHUECKUI BhIXO SACPHBIX peakuuil. MickyccTBeHHas
pagnoakTUBHOCTh. [lenenue Tsokenbix sigep. LlemHas saepHas peakuus. Ymnpasisgemas LENHas peakius.
Anepublii peaktop. TepmosaepHblii cuHTe3. DHeprus 3Be3d. [lonmydeHue paguMoakTUBHBIX M30TONOB U UX
npuMeHeHue. buonornueckoe AeiCTBUE PalMOAKTUBHBIX U3JIy4eHUH. DJIeMEHTapHbIC YaCTHUIbI
KonTpoabsnasi padora Ne7 «KBanroBas puzuka» 2
Pasznea 7. Crpoenue Beenennoii 6
Tema 7.1 Conepxanue yueOHOro MaTepuaJa:
Crpoenne Conneunoii | Conneunas cucrema. IlmaHeTsl, MX BUIUMOE JABUKEHUE. Mallble Tela COMHeUHOoi cucreMbl. CucremMa 3emist—
CHUCTEMBI Jlyna. Conniie. ConHeyHasi akTUBHOCTbh. MicTouHuk sHeprun CosHIa U 3BE37] 2
Tema 7.2 Coaepsxkanue y4eOHOro MaTepuaJa:
OBomonus Beenennoii | 38€3/1p1, 1X OCHOBHBIC XapakTepucTHKU. COBPEMEHHBIC MTPEICTABICHHS O TIPOUCXOKICHUN U 3BOJIOIUH
ConHua u 3B€371. DTanbl )Ku3HU 3BE37. Muteunslii [IyTeb— nHamia ["anaktuka. Tunel ranaktuk. Paguoranaktuku 2

u KBazapel. Becenennas. Pacumpenue Beenennoit. 3akon Xa60m1a. Teopust bosbiioro B3psiBa. MaciitabHas
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cTpykTypa Becenennoii. Meraranakruka

JlabopaTopHble padoThI:

JlabopaTtopnast pabora Ne19. 3yuenue kapThbl 3B€3JHOTO HEOA 2
IIpomeskyTouHas aTTecTAlMS: dK3aMEH 12
Bcero: 172
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3. YciioBus peaji3aluy NPorpaMMbl 0011e00pa30BaTeIbHOM THCHHILTHHBI

3.1 TpeOoBaHusi K MUHUMAJBHOMY MATEPHAJIbHO-TEXHHYECKOMY 00ecre4eHN 0

Peanu3zanms pabodeii mporpaMMbl IUCHHUILIMHBI TpeOyeT HaMn4us y4eOHOro KabnHeTa «Du3nKa»

Ob6opynoBaHue yueOHOro kabuHeTa:
- IOCaJJOYHBIC MECTA MO KOJINYECTBY O0YYaIOIIUXCS;

- pa6oqee MCCTO IIPCTIOAaBaTCIIA;

- TOCOOHS Ha ITEYaTHOW OCHOBE (TaOJHIIBI, KAPTHI, YUCOHUKH, TUIAKTHUYCCKUN MaTepra U T.11.);
- BKpaHHO-3BYKOBBIE cpencTBa o0yueHus (33CO): BuneodunbMbl (KUHOPUIBMBI).

Texauyeckne cpeacTBa 0OydIeHHs:

- KOMIIBIOTCP C JIMICH3UOHHBIM ITPOrpaMMHBIM O6€CH€‘{€HI/IGM;

- IPC3CHTAIUU K 3aHATUAM

[Tpu Hamuumu HEOOXOAMMOTO OOOPYAOBaHMS 3aHATHSA MO (PU3MKE B HEKOTOPHIX CIIydasiX MOTYT

NPOBOAUTHCS B IMEIOIINXCS B 00pa30BaTEIbHON OPraHU3alii MAaCTEPCKUX MK 1Ta00paTopusiX.

3.2. UndopmannonHoe odecniedeHHe pean3aluy MPorpaMMbl
Jns peanuzanuy nporpaMMbl OMOIMOTeYHbIH GOH 00pa30BaTEeIbHON OpraHU3alMi UMEET MeYaTHBIC

U DJICKTPOHHLIC

o0Opa3oBaTebHbIC

U HuHDOPMAIIMOHHBIE PECYPCHI

JJI1 UCIIOJIb30BaHUA

B

oOpazoBarenbHOM mportiecce. Crnucok u3gaHuii npenactaBieH B MudopmanmonHoMm obecrieueHUn
00pa3oBaTeNIbHOM MPOrpaMMbl K IPOrpaMMe TOJITOTOBKU CHEIIUAIMCTOB CPEAHETO 3BEHA.

4 KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IPEIMETA

KoHTpob ¥ OLleHKa pe3ysIbTaTOB OCBOEHUS IIPEIMETa OCYILECTBIIAETCS IPENoAaBaTesleM B IIpoLecce
NPOBEICHUSI NMPAKTUYECKUX 3aHATHH, JTaOOpaTOPHBIX pabOT, YCTHBIX ONPOCOB, TECTUPOBAHUS, a
TaKXe BBIINOJIHEHUsS] OOYJaroIMMUCS HMUCbMEHHBIX 3aJaHUM TEKYIIEro KOHTPOJI, KOHTPOJIbHBIX

pabor.

Pe3yabTaTsl 00yueHus
(yCBOCHHBIE 3HAHMS,
OCBOCHHBbIC YMEHHUA)

OcBoeHHbIC yMEHHS,
YCBOCHHBbIE 3HAHUS

OcHOBHbBIE OKA3aTeJU OLEHKH
pe3yabTaToB 00y4yeHust

c(hOpMUPOBAHHOCTH

NPECTABICHUN O POJIH U MECTE
Gu3uKH M acTpOHOMHUH B
COBPEMEHHOM HAay4YHOU KapTHUHE
MHpa, O cHUCTeMOooOpasyrouien
pomu  (GU3MKM B pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKU U
COBPEMEHHBIX TEXHOJIOTHH, O
BKJIaJ1€ pOCCHICKIX u
3apyOeKHBIX YYEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH; [TOHUMaHHE
duznaeckoit CYIIHOCTH
Ha0JII01aeMBIX SIBJICHUH
MHUKpPOMHpaA, MakpoOMUpa H
Meramupa; IOHUMaHHE pPOJIH
aCTPOHOMHH B IPAKTUYECKOU
NeSITEIbHOCTH ~ 4YelOBeKa U
JabHENIIEM Hay4HO-
TEXHUYECKOM Ppa3BUTHUH, POJIH

3HaThb O pOJIM U MeCTe
Gu3MKN W acTpPOHOMHH B
COBPEMEHHOI Hay4YHOU
KapTHHE MUpa, 0
crucTeMoobpasyroneit
poiu PU3UKH B Pa3BUTHH
€CTECTBEHHbIX HayK,
TEXHUKH U COBPEMEHHBIX
TEXHOJIOTUH, O BKJaje
POCCHUICKHX u
3apyOeKHBIX yUYEHBIX-
¢u3MKOB B pa3BHUTHE
HayKH; HOHUMaHHe
¢usnveckoil  CymHOCTH
HaOII0AaeMbIX  SIBJICHUH
MHUKPOMHUpA, MaKpOMHpa U
MeraMupa; IOHUMaHHe
poaM  aCTpOHOMHH B
MPAKTUYECKOU

- UMeeT NPEACTABJICHUS O POIU U
mMecte (DU3MKH W acTPOHOMHUH B
COBPEMEHHON HAay4yHOW KapTHHE
MHpa, O CHCTEeMOOOpa3yroIiei
ponru  (pu3MKK B pa3BUTUHU
€CTCCTBCHHBIX HAyK, TEXHHKU U
COBPEMEHHBIX  TEXHOJOTHH, O
BKJIAJIE POCCHICKHX 51
3apyO0eXHBIX y4YEHBIX-(QU3UKOB B
pa3BUTHE HAYKH;

- MOHUMAET busnueckyro
CYIIHOCTh HaOJIIOJaeMBbIX SIBJICHHUI
MUKPOMHUPA, MaKkpoMHpa u
MeramMupa;

- MOHUMAeT pPOJib AaCTPOHOMHUU B
NPaKTUIECKOMH JeSATeIbHOCTH
YyelloBeKa U JajbHeilieM Hay4HO-
TEXHUYECKOM  pa3BUTHH,  POJIb
bu3uKu B hopMUpPOBaHUHT
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¢msukn B (HOPMHUPOBAHUU
Kpyrozopa u (pyHKIIMOHAIBHOM
IPaMOTHOCTH ~ YeJIOBEKa  JUIs
pelIeHus MPaKTHYECKUX 3a7a4d

NESITEIbHOCTH 4YEJIOBEKa U
JanbHENIIEM HAay4YHO-
TEXHUYECKOM  DPa3BUTHH,
poaun bu3uKu B
(dbopMHpOBaHUN Kpyrozopa
u byHKIMOHATHHOM
IPaMOTHOCTH 4eJI0BEKa
s pelieHus
IIPAKTUYECKUX 3a7a4

Kpyrozopa u (yHKIHMOHAJIEHOU
IPaMOTHOCTM  4Ye€JOBeKa  JUIA
peLIeHUs MPAKTUYECKUX 33124

c(hOpMUPOBAHHOCTH
pacro3HaBaTh
SIBJICHUS

YMEHUH
buznveckue
(porecchr) u
OOBSACHAT, HUX HAa OCHOBE
W3YYCHHBIX 3aKOHOB:
paBHOMEpHOE u
PaBHOYCKOPEHHOE
IPSIMOJIMHEHHOE JBUKECHHE,
cBOOOIHOE ajgcHue Tell,
IBUKEHHE [0  OKPYXKHOCTH,
WHEpLUs, B3aMMOJEHUCTBUE TeEll,
Kosie0aTeIbHOE JBUKECHHE,
PE30HAHC, BOJIHOBOE JIBUKCHUE;
mubdysus, OpOyHOBCKOE
JIBUKCHHE, CTpoeHue
KUJAKOCTEH U TBEPABIX Tel,
U3MEHeHHe o0bemMa Tell IpH
HarpeBaHUMU (oXJaKICHHH ),
TETIOBOE paBHOBecCHE,
ucrnapeHue, KOHJICHCALIUS,
IUTaBJICHWE,  KPHUCTAJLTU3AIIHS,
KHUIICHUE, BJIAXKHOCTH BO3JyXa,
CBSI3b CPEIHEN KHUHETUYECKOMN
SHEPTrUU TEIJIOBOTO JIBHKEHUS
MOJIEKYJT c a0COJIFOTHOM
TEeMIEpaTypoH, MOBBIIICHHE
JaBIIEHUS rasa IpH  €ro
HarpeBaHUU B 3aKPBITOM
cocyne, CBSI3b MEXTy
napaMeTpamMH COCTOSIHUA Ta3a B
M30TIPOIIECCax;  ANEKTPHU3AIH
TN, B3aUMOJICHCTBUE 3apsOB,
HarpeBaHWe TMPOBOJHUKA  C
TOKOM, B3aNMO/ICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAs
UHAYKLINS, neicTBre
MarHUTHOTO 0TSt Ha
OPOBOAHMK C  TOKOM U
JBHOKYILLIAMCS 3apsm,
JNIEKTPOMArHUTHBIE KoJeOaHus
U BOJIHBI, MPAMOJUHEHHOE
pacrpocTpaHeHHe CBeTa,
OTpaKeHHE, peJoMIICHHE,
uHTepbepeHIus, Audpakius 1

yMEHHE pacro3HaBaTh
busnueckue SIBIICHUS
(mpouieccbl) U OOBACHATH
UX HAa OCHOBE H3YYEHHBIX
3aKOHOB: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE
MIPSMOJIMHEMHOE
JBUKECHHE, cB00OOIHOE
MajcHAE TeJ, JBWKCHHC
[0 OKPY>XKHOCTH, WHEPIIUS,
B3aNMMOJICHCTBHE Tell,
Koje0aTeNnbHOE JBUKECHHE,
pe30HaHc, BOJIHOBOE
JIBIOKEHUE; mubdysus,
OpOYHOBCKOE  JBUKCHHE,
CTpOCHHE JKHMIKOCTEH U
TBEPABIX TEJ, H3MCHCHHE
o0beMa Tel npu
HarpeBaHuu
(OXJMaXIEeHUH), TEIIOBOE
paBHOBECHE, WCIIApEHUE,
KOHJICHCAllUA, TJIaBICHUE,
KpUCTAJLTU3AITHS,
KHIICHUE, BJIQXKHOCTh
BO3/yXa, CBS3b CpEIHEHN
KHHETUYECKOW  DHEepruu
TEIIOBOTO JIBUKCHHUS
MOJIEKY1 C aOCOIIOTHOM
TEMIIEpaTypOu,
MOBBILICHHE JABJICHUS
ra3a IpH ero HarpeBaHuU B
3aKpBITOM COCYZE, CBSI3b
MEXTy napameTpamu
COCTOSIHHS raza B
U30IIpoLeccax;
ANEKTpU3ALUS Ten,
B3aUMOJICHCTBUE 3apsOB,
HarpeBaHue MPOBOJHHUKA C
TOKOM,  B3aMMOJICHCTBHE
MarHuToB,
AIEKTPOMArHUTHAsS
WHIYKIIHS, neiicTBue
MarHWTHOTO  TIOJII  Ha
MPOBOAHUK C TOKOM H

- YMEET pacro3HaBaTh GU3NIECKHE
SIBJICHHS (IIPOIIECCHI) M OOBSICHATH
UX HA OCHOBE M3YYEHHBIX 3aKOHOB!
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE
IpSIMOJIMHEHHOE JBIDKEHHE,
cBoboaHOE najicHue Te,
NBIDKEHUE  TI0 OKPY>KHOCTH,
WHEpLHUs, B3aUMOJICHCTBUE Tell,
KoJie0aTeIbHOe JIBHOKEHUE,
pPE30HAHC, BOJHOBOE JBI)KECHHUE;
T dy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHUE KUAKOCTEH U
TBEPIBIX TEJ, M3MEHEHHE 00BeMa
TeN npu HarpeBaHUU
(oxJyax1eHun), TEIJI0BOE
paBHOBeEcHE, ucrapeHue,
KOH/ICHCAIIHS, TUTaBJICHHE,
KpUCTAIIU3aIus, KUIICHUE,
BIIAKHOCTh BO3/yXa, CBSI3b
CpeHeld KUHETHMYECKOM HHEpPruu
TETUIOBOTO JIBM)KCHHUSI MOJIEKYN C
a0COJIFOTHOM TEeMIIepaTypou,
NOBBIIICHUE JaBJICHUS Taza Npu
€ro HarpeBaHUM B  3aKPBITOM
cocyne, CBSI3b MEXTy
napaMeTpamMu COCTOSIHHSI Ta3a B
M30TIPOLIECCax; JICKTPU3AIMS Tell,
B3aMMOJICICTBHE 3aps/I0B,
HarpeBaHue MPOBOJHUKA C TOKOM,
B3aMMOJICICTBHE MarHuToB,
AIIEKTPOMArHUTHAS WHIYKIIHS,
JNEICTBME MAarHUTHOTO TIONs Ha
IPOBOTHUK c TOKOM "
JBUKYITUICS 3aps,
DIIEKTPOMArHUTHBIE KOJICOAHUs U
BOJIHBI, MPSIMOJIUHEHOE
pacrpocTpaHeHue CBeTa,
OTpakeHHUe, MIpesIoMIICHHE,
uHTeppepeHys, nuppakuus u
NOJISIpU3alUsl CBETa, JAHUCIEPCHS
CBETA; (boTOdNEKTPUIECKUA
a¢dext, CcBETOBOE  JIaBIICHHUE,
BO3HHUKHOBEHHUE JTMHEWYaTOTOo
CIEKTpa aToMa BOJOPOJA,
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MOJIIPU3AIUsl CBETA, AUCIICPCUS | ABVIKYIIHIACS 3apsi, | €CTeCTBEHHAsT W HMCKYCCTBCHHAS
CBETa; (OTOINEKTPUICCKUH | DIIEKTPOMATHUTHBIC PaIMOaKTUBHOCTh
3¢dekT, CBEeTOBOE HaBICHUE, | KOJECOAaHUsI W BOJIHBI,
BO3HMKHOBEHHME  JIMHEWYATOrO | MPSMOJUHEMHOE
CIIEKTpa  aToMa  BOJIOPOJA, | paCIpOCTPaHEHUE  CBETa,
€CTECTBCHHAS] M MCKYCCTBEHHAs | OTPAKCHHE, MMPEIOMIICHHE,
PaIOaKTUBHOCTh uHTephepeHITUs,

T PAKIHS u

MOJIsIpU3aIUs CBeTa,

TUCTICPCHS CBETa;

(hOTOIIEKTPUUYECKUIA

addekr, CBETOBOC

JaBJICHUC, BO3HUKHOBECHHEC

JINHEN4aTOro CIIEKTpa

aToma BOJIOpO/IA,

€CTEeCTBEHHAs u

UCKYCCTBEHHAs

PaJIMOAKTUBHOCTH
BIIAJICHHUC 3HAHHE - BIIaJICET OCHOBOIIOJIATAIOIIMMU
OCHOBOITOJIAralOIIMMU OCHOBOITOJIArafOIINX (U3HYECKUMU  TIOHATHUSAMH |
bu3UYeCKUMU  TMOHATHAMH ¥ | GU3UYECKUX TOHATHA U | BEIMUYMHAMH, XapaKTePU3YIOUIIMHU
BEJIMUMHAMU, BEJIMYMH, dusnueckue TIPOIIECCHI
XapaKTepU3YIOUTIMHI XapaKkTepU3yIOIIUMHU (CBA3aHHBIMM C MEXaHUYECKHM
dusnueckue nporeccsl | pusuveckue MIPOLIECCHI | IBIIKECHUEM, B3aUMOJICHCTBUEM
(CBsI3aHHBIMH C MEXaHHUYECKHM | (CBS3aHHBIMH c | Tem, MEXaHUYCCKHUMU
JBOKEHUEM, B3aMMOJICHCTBHEM | MEXAHHYCCKUM KOJIEOAHHMSIMH M BOJIHAMHM; aTOMHO-
Tell, MEXaHUYECKHMU | JIBUKCHHUEM, MOJICKYJISIPHBIM CTPOCHHEM
KoJIeOAaHMSIMM ¥ BOJIHAMH; | B3aHMOJIEHCTBHEM TeJl, | BEIIECTBa, TEIUIOBBIMH
ATOMHO-MOJIEKYJISPHBIM MEXaHUYCCKHUMU MPOIIECCAMH; IJICKTPUUYCCKUM |
CTpPOCHUEM BEIIIECTBA, | KOJCOAHUSIMU U BOJIHAMU, | MATHUTHBIM MTOJISIMH,
TEILIOBBIMH MpoLeccamMH; | aTOMHO-MOJIEKYJISPHBIM AJIEKTPUUCCKUM TOKOM,
IEKTPUICCKUM W MATHUTHBIM | CTPOCHHEM BEIIICCTBA, | SJICKTPOMArHUTHBIMHU
TTOJISIMH, AJICKTPUYCCKUM | TEIUIOBBIMU  IIPOIIECCaMHM; | KOJIeOaHUSIMHU u BOJIHAMH;
TOKOM,  DJIGKTPOMArHUTHBIMHU | JICKTPUUECKUM U | ONTHYECKUMU SIBJICHUSIMU;
KoJIcOAHMSIMH W BOJIHAMH, | MATHUTHBIM MOJISIMH, | KBAHTOBBIMH SIBJICHUSIMU,
ONTUYECKUMU SIBIICHUSIMU; | DJICKTPUUYECKUM TOKOM, | CTPOGHHEM aroMa W aTOMHOIO
KBAHTOBBIMH SIBJICHUSIMH, | AJICKTPOMAarHUTHBIMU spa, PaIMO0aKTUBHOCTHIO);
CTPOCHHEM aToMa W aTOMHOTO | KOJeOaHUSIMU W BOJIHAMU; | BIQJCHHEC  OCHOBOIIOJATAOIIUMU
spa, PaIMOAKTUBHOCTBIO); | ONITHYECKUMU SIBJICHHSMU; | ACTPOHOMHYECCKUMHU  TTOHATHUSMH,
BJIaJICHUE KBaHTOBBIMH  SIBJICHHUSIMH, | TTO3BOJISIFOIIIMMH XapaKTePHU30BaTh
OCHOBOITOJIAral0IIUMU CTPOCHHUEM aToMma U | IPOIECChI,  MPOUCXOJAIINE  Ha
ACTPOHOMHUYECKUMHU ATOMHOTI0 Aqpa, | 3B€371aX, B 3BE3HBIX CHUCTEMax, B
MOHATUSAMH,  ITO3BOJIIOIIMMH | PATMOAKTUBHOCTBIO); MEKTaJaKTHICCKOM cpene;
XapaKTepu30BaTh MIPOLIECCHI, | BIAJICHUE JIBUOKCHUE HeOECHBIX Tell,
MPOUCXOAAIINE Ha 3Be3/IaX, B | OCHOBOIIOJATarOIIMMHU SBOJIIOIUIO 3Be311 U BeeneHHoM
3BE3HBIX CHCTEMaX, B | aCTPOHOMHYECKUMU
MEKTaJaKTHICCKOU cpene; | HOHATHSAMH,
JIBM)KEHHE  HEOECHBIX  TeJ, | MO3BOJISIOIMIMMU
SBOJIIOLINIO 3Be3/ ¥ BCeneHHoM | XapaKTepu30BaTh

MIPOIIECCHI, MTPOUCXOMISIINE
Ha 3Be3JaX, B 3BE3/HBIX
CUCTEMAX, B
MEXKTaJaKTUYECKOH cpelie;
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IBIDKEHHE HEOECHBIX TeEIl,
SBOJIFOLIAIO 3BE3]] "
Bcenennoi

BJIAJICHUE 3aKOHOMEPHOCTSMH,
3aKOHaMU U TEOpUSIMH (3aKOH
BceMupHoro tarorenus, I, I u
IIT 3akonsl HproTOoHa, 3aKoH
COXpaHEHUs MEXaHUIECKOM
SHEpPruH, 3aKOH COXPaHEHHUS
HMITYJIbCA, MPUHIIAIT
CYNEPIIO3UINN  CUJI, TPUHIUI
PaBHONPABHOCTHU
WHEPIUATbHBIX
OTCUETA;
KUHETHYECKYIO
CTPOCHHUSI BEIIIECTBA,
3aKOHBI, IIEPBBII 3aKOH
TEPMOJIUHAMUKHU; 3aKOH
COXPAHEHUSA  BJIEKTPUYECKOIrO
3apsana, 3akoH KyloHa, 3akoH
OmMma st ydacTka Ienu, 3aKOH
OmMma 1A IOJIHOU
BJIEKTPUYECKOM IeNu, 3aKOH
Jxoyna - JleHma, 3aKoH
AJIEKTPOMArHUTHOW WHIYKIIUH,
3aKOH COXpPAHEHHUS DHHEPIuH,
3aKOH IIPSIMOJIMHEMHOTO
pacrnpoCTpaHEeHUs] CBETa, 3aKOH
OTpaKEHUS CBETa, 3aKOH
MpEIOMJICHUST  CBETa;  3aKOH
COXPAHEHUs DHEPruHu, 3aKOH
COXpAHEHHUsI HUMIIYJIbCA, 3aKOH
COXPAHEHUSA  BJIEKTPUYECKOIO
3apsga, 3aKOH — COXpaHEHHUs
MAacCCOBOTO YHCJIA, MOCTYJIAThI
bopa, 3akoH paauoOaKTUBHOTO
pacnana); YBEPEHHOE
HCIOJIb30BaHUE  3aKOHOB  H
3aKOHOMEPHOCTEW NPU aHaIu3e
(bU3nIeCKUX SIBJICHUI u
MPOLECCOB

CHCTEM
MOJICKYJISIPHO-

TEOPUIO
ra3oBbIc

3HaHUE 3aKOHOMEPHOCTEW,
3aKOHOB M TeOpuil (3aKOH
BCEMUPHOTO TATOTEHMS, I,
II n III 3axonsr HrroTOHA,
3aKOH COXpaHECHMUS
MEXaHUYECKOM  JHEpIHH,
3aKOH COXpaHEHMUS
UMITYJIbCa, MIPUHLIMII
CYIEPIO3ULINH CHIL,
MIPUHLIMIT PaBHOIIPABHOCTH
MHEPLMAIBHBIX CUCTEM
OTCUETa;  MOJIEKYJISAPHO-
KMHETUYECKYI0  TEOpHIO
CTPOEHUS BEILIECTBA,
ra3oBbl€ 3aKOHBI, NEPBBIN
3aKOH  TEPMOJUHAMUKU;
3aKOH COXpaHEHMUS
JJIEKTPUYECKOTO  3apsja,
3akoH Kynona, 3akon Oma
JUIsL y4acTKa LENH, 3aKOH
OmMma hipe: OJIHOU
BJIEKTPUYECKON LIETIH,
3akoH Jxoyns - Jlenua,
3aKOH 3JIEKTPOMAarHUTHOMU
UHIYKIIWH, 3aKOH
COXpaHEeHUs SHEpruu,
3aKOH  HPSIMOJMHENHOIO
pacIpoCTpaHEHHsT  CBETa,
3aKOH OTpaXXCHMsI CBETa,
3aKOH IIPEJIOMJICHUS CBETA;

3aKOH COXpaHEeHHUsI
SHEPruu, 3aKOH
COXpAaHEHMs  HUMIIYJIbCa,
3aKOH COXpaHEHMUS
JIEKTPUUECKOrO  3apsja,
3aKOH COXpaHEHMUSI
MaccoBOTO qucia,
nocrynarel  bopa, 3akoH

PaZiOaKTUBHOTO Pacnaia);
YBEPEHHOE HCIIOJIb30BaHUE

- BJAACET 3aKOHOMEPHOCTSAMH,
3aKOHAMH U TEOpUsMU (3aKOH
BcemupHoro tsarorenus, [, II u I

3aKOHBI Hrrotona, 3aKOH
COXpaHEHUS MEXaHUIECKOM
SHEPIuu, 3aKOH COXpAaHEHUSA
MMITYyJIbCa, MPUHIIMAIT
CyNeprno3uiuyu  CWJI, [PUHIUI
PABHOMPABHOCTH  MHEPIUATBHBIX
CHCTEM OTCYETa; MOJEKYISIPHO-

KMHETUYECKYI0O TEOPHIO CTPOCHUS
BEIIIECTBA,  Ta30BbI€  3aKOHBI,
NEPBBIA  3aKOH TEPMOAMHAMUKHY;
3aKOH COXpaHEHUs
JNEKTPUYECKOTO  3apsiia, 3aKOH
Kynona, 3akon Oma st yyacTka
mend, 3akoH OMa IS TOJHOM
ANEKTPUYECKOM  LeNu,  3aKOH
Jxoyis - Jlenua, 3aKOH
AJIEKTPOMArHUTHOMN WHIYKIIAH,
3aKOH COXPAHEHUS YHEPTHH, 3aKOH
IIPSIMOJIMHEWHOTO
pacrpocTpaHeHHUs] CBETa,
OTpaXKEHUS CBeTa,
PEeTOMIICHUS CBeTa;
COXpaHEHHUS  DHEPrUM,  3aKOH
COXpPaHEHHS HUMITYJIbCa, 3aKOH
COXpaHEHHUS AIEKTPUUYECKOTO
3apsna, 3aKOH COXpaHEHHUS
MacCoBOTO  YHCJIA, IOCTYJIATh
Bopa, 3akoH paaMOAaKTHBHOTO
pacmnana); yBEpPEHHOE
UCIIOJIb30BaHUE 3aKOHOB u
3aKOHOMEPHOCTEH TMpHU aHAIHU3e
(buznUECKUX SBICHUN U MPOIIECCOB

3aKOH
3aKOH
3aKOH

3aKOHOB u

3aKOHOMEPHOCTEN pu

aHanuse buznueckux

SIBJIECHUM W IPOLIECCOB
YMEHUE YYUTHIBATh TPAHULBI | YMEHUS YUUTHIBATH | - YMEET YYUTHIBATh TI'PAHULIbI
IMPUMCHCHU A HU3YUYCHHBIX | 'PaHHIBI MNPUMCHCHUA | HPUMCHCHHA HN3YUCHHBIX
buznueckux MoOJeJiei: | U3yUeHHBIX  (U3HUECKUX | (PUBHUECKUX MOJEJICH:
MaTCpHraJIbHasA TOYKa, MOI{GHGﬁZ MarcepurajibHad | MaTCpruaJIbHaA TOYKa,
MHEepLUalbHas CUCTEMA | TOYKA, WHEpLMaibHas | UHEpLUUabHas CHCTEMa OTCUETa,
OTCUCTA, I/II{G&JIBHI:II\/JI ra3; | CHCTEMaA OTCUCTA, I/II[GaJII)HI)If/'I ra3;, MOJACJIU CTPOCHUIA
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MOJIENH CTPOCHUS ra3oB, | HI€AJbHBIA Ta3; MOJEIM | ra30B, KUIAKOCTEH U TBEPIBIX TEll,
JKUJKOCTEH W TBEPABIX TeI, | CTPOCHUS ra3oB, | TOYEUHBIA DIIEKTPUYECKUN 3apsl,
TOYCUYHBIN EKTPUYECKUH | )KMIKOCTE M TBEPABIX | AACpHas MOJIETIb aToMma,
3aps, sAepHas MOJEIb aToMa, | Tel, TOYEYHBIN | HYKJIOHHAsI MOJEJIb aTOMHOTIO s1/1pa
HYKJIOHHAasi MOJEJIb aTOMHOTIO | DJIEKTPUYECKUI 3apsij, | IpU pelieHny GU3NUECcKuX 3a1ad
Spa Ipy pelIeHnu GU3UIECKUX | AaepHas MOJeNb aToMa,
3az1a4y HYKJIOHHAs MOJIEIb

aTOMHOIO  sApa  IpH

peleHnn bu3nueckux

3a1a4
BJIAJICHUE OCHOBHBIMM | 3HaHUE OCHOBHBIX | - BJIaJIC€T OCHOBHBIMH METOJAaMU
METOJAMHM HAY4YHOT'O ITIO3HAHUS, | METOJ0B Hay4HOI'O | HAy4YHOI'O IIO3HAHW,
UCNONb3YyeMbIMU B (DU3HKE: | IO3HAHUA, UCNONb3YyeMbIMU B  (usmke: - -
IIPOBOJIUTH IIpsIMBIE U | UCIIOJB3YEMBIMU B | IPOBOJAUTH IPSAMBIE U KOCBEHHBIE
KOCBEHHBIE u3MepeHus | pu3uKe: IPOBOJUTH | U3MEPEHUs (PU3MUECKUX BEIUUUH,
(¢u3nUeCKUX BEIWYNH, BEIOUpasi | IpSMble ¥ KOCBEHHBIC | BBIOMpAss ONTUMAIBHBIA  CIIOCO0
ONTUMAJIbHBIN cnoco0 | u3mMepeHust  (GU3NYECKUX | U3MEPEHUS U UCIIOJIB3Ys
U3MEPEHUS u UCIIONIb3Ysl | BEJINYUH, BBIOMpAst | N3BECTHBIC METO/IbI OLICHKH
U3BECTHBIE  METOJbl  OLICHKHU | ONITHUMaJbHBIN crnoco0 | morpemHxocTei U3MEpEHUH,
IIOTPELIHOCTEN U3MEPEHUM, | UBMEPEHUsT M HCIIONb3Yys | IPOBOJMTH UCCIIEJOBAHNE
IIPOBOJUTH MCCIIEJIOBAHNE | U3BECTHBIE METOJIbl | 3aBUCUMOCTEN buznueckux
3aBUCHMOCTEN (bU3NIECKHX | OLEHKH IIOIPEIIHOCTEN | BEIUYMH  C  HCIIOJIb30BAHMEM
BEJIMYMH C MCIIOJIb30BAaHUEM | U3BMEPEHUH,  MPOBOAMTH | MPSAMBIX M3MEPEHHUH, OOBACHATH
NPSMBIX U3MEPEHUN, OOBSICHSITH | UCCIICOBAaHUE IIOJIy4ECHHBIE pe3yJIbTaThI,
IIOJIy4YEHHBIE pE3yIbTaThl, | 3aBUCUMOCTEN UCTONB3Ysl (PU3MUECKUE TEOpHUH,

UCTIONB3YS (DU3MYECKHE TeOpUH, | (U3MUSCKUX BEIMYMH C | 3aKOHBI M TIOHATHSA, W JCNaTh
3aKOHBI M TIOHSTHUS, M JENaTh | UCIOJIb30BAHUEM MPSAMBIX | BBIBOABI;  COONIOAATh  IpaBHIIa
BBIBOJIbI; COONIOAATh IIpaBUJIA | U3MEPEHUI, O0O0BACHATH | 6€30M1aCHOTO Tpyla pu
0e30MacHOro Tpyaa IpH | IOTYYCHHBIE PE3YNbTAThl, | IPOBEJACHUN  HMCCIEAOBAHMNA B
NPOBEICHUN WCCICIOBAHUN B | UCHIONB3Ysd  (PU3MYECKHE | paMKaxX y4eOHOro SKCIIEpHMEHTa U
pamKax y4eOHOTr0 | TEOpHH, 3aKOHBI U | yueOHO-UCCIIeI0BATEIbCKOM
OKCIEpUMEHTa W y4eOHO- | MOHSTHS, U JIeNIaTh | JESTEIbHOCTH C HCIOJIb30BaHUEM
HCCIIeIOBATENbCKOM BBIBO/IBI; co0mroaaTh | HUQPPOBBIX U3MEPUTENbHBIX
JeSITEIIbBHOCTH c | mpaBuia 0€30MacHOTO | YCTpOWCTB W J1a0OpaToOpHOTO
UCIIONIb30BaHWEM  HHU(POBBIX | TpyAa TMpU MPOBEACHUHU | 000PYAOBaHNUS;
U3MEPUTEILHBIX YCTPOWCTB U | UCCIICIOBAHUN B paMKax | chOPMHUPOBAHHOCTH
nabopaTopHOro 00OpYyNOBaHUS; | yueOHOTO SKCIEPUMEHTa U | MPEACTaBICHUN 0 MeTo1ax
c(OpPMHPOBAHHOCTD yueOHo- MOJTy4CHUS Hay4YHBIX
NPEJCTaBICHU O  METOJAAX | UCCIENOBATEeNbCKON ACTPOHOMUYECKUX 3HAHHM
MOJTy4CHUS HAy4YHBIX | JCSATEIHHOCTH c
ACTPOHOMUYECKUX 3HAHHM HCIIOJIb30BaHUEM

U (POBBIX

HU3MEPUTENIbHBIX

YCTPOWCTB u

J1a00paTOPHOTO

000pyIOBaHUS;

c(hOpMHUPOBAHHOCTH

IIPEACTABICHUN O METOAaxX

MOJIy4eHUS HAyYHBIX

ACTPOHOMUYECKUX 3HAHUUI
c(hOpMUPOBAHHOCTh YMEHHS | yMEHUE peliath | - yMeeT peliath pacueTHbIe 3aauu
pemaTh pacyeTHbIE 33Ja4yll C | pacueTHBIC 33Ja4H C SBHO | C SIBHO 3a/JaHHOW (PU3MUECKOU
SBHO 3aJlaHHON  (pu3WYEeCcCKOH | 3aJaHHOM (U3UYECKON | MOJIETIBIO,
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MO/JIENbIO, UCIOJIB3YS
dusnueckue 3aKOHBI "
IOPUHIUIBI;, HA OCHOBE aHAJIN3a
yCIOBUSL  3aJaud  BBIOMpATH
(GU3UUECKyI0 MOJIEIb, BBIICIATh

duznYecKue  BEIMYMHBI U
dbopMyIbl, HEOOXOIUMBIE IS
ee pelieHus, MIPOBOJINTH
pacueTsl u OIICHHUBATh
PEATBHOCTH MOJTy4€HHOTO
3HAYEHHS (busnyeckoi
BEJINYMHBI, pemrarhb
Ka4eCTBEHHBIE 3a/1a4H,
BBICTpauBas JIOTHYECKH
HEMPOTUBOPEYUBYIO  IETMOYKY
pacCyXJIeHU C Omopol Ha
U3y4CHHbBIC 3aKOHBI,

3aKOHOMEPHOCTH U (pr3HyecKue
SIBJICHUS

MO/IEITBIO, UCTIONB3YS
¢dus3nueckue 3aKOHBI U
NPUHIUIBI;, Ha  OCHOBE
aHaM3a YCJIOBUS 3aJadu
BbIOMpaTh  (PUBHUECKYIO
MO/IEJb, BBIJICIIATh
¢dusnveckue BEIUYMHBI U
dbopmynbl, HEOOXOTUMBIE
ISt ee peleHus,
MPOBOJIUTH  pacueTsl U
OLICHUBATh peaIbHOCTh
MOJyYCHHOTO  3HAYCHUS
bu3nvecKoil  BEIWYHHBI,
pemarpb KaueCTBEHHBIC
3ajauu, BBICTpanBas
JIOTHYECKH
HETMPOTUBOPEUYHBYIO
LEMOYKY PacCyXJACHUU C
ONOpO Ha  U3ydYCHHbBIC
3aKOHBI, 3aKOHOMEPHOCTH
1 pU3UYCCKHUE SIBJICHUS

- UCTONB3yeT (PU3NYCCKUE 3aKOHBI
Y TIPUHIINTIBI,

- Ha OCHOBE aHaliu3a YCJIOBHUS
3aJaud  BBIOMpaeT  (HU3HYECKYIO
MOJIENb,

- BBIJCIISCT (DU3UYCCKHUE BETUIHHBI
u GopMyIibl, HEOOXOIUMBIE IS €€

peuenus,
- IPOBOJUT PACUYEThl U OLIEHUBACT
pEeaNbHOCTh ITOJIy4YEHHOT O

3HA4YCHUA Q)HSHQGCKOﬁ BCJINYHHBI;
- pfiuarb Ka4CCTBCHHBIC 3aJadvu,

BBICTpauBas JIOTUYECKHU
HEMPOTHUBOPEYUBYIO LETIOYKY
pacCyXJIeHU ¢  Omopoll  Ha
W3y4YEHHBIC 3aKOHBI,

3aKOHOMCPDHOCTH H (1)I/ISI/I‘IGCKI/I€
SABJICHUSA

c(OpPMHPOBAHHOCTD YMEHHS | YMEHUE MPUMEHSTDH | - IPUMEHSET NOJyYEHHbIE 3HAHUSA
MPUMEHSATH MOJIyY€HHBIE | IOJIyUCHHbIE 3HAHUA I | IS 00BSICHEHUS YCIIOBHI
3HAHUSA TUISt OOBSICHEHUS | OOBACHEHHS YCIIOBHH | IPOTEKaHHUs (U3UICCKUX SBICHUN
YCIIOBH MPOTEKAHUA | MPOTeKaHUsT (UINYECKUX | B TMPUPOAE U JIA [PUHITHUA
dusnaeckux SABJICHUI B | SIBJICHUM B IPUPOAE U JUIA | HPAKTHUECKUX peueHuin B
OpUpOJE U s [PUHATHUS | IPUHATUS  [PAKTHUYECKUX | IOBCEIHEBHOMN AKUZHU JUTSt
MPaKTUYECKUX  PEIICHWH B | PEIICHU B MOBCEIHEBHOW | oOecriedeHus: O€30MacHOCTH TMpH
MOBCEIHEBHOM  JKM3HM  JJS | KU3HU Juid oOecrieueHus | oOpaliieHuu c OBITOBBIMU
o0ecrieueHHsI 0e30macHOCTH | OE30MaCHOCTH npu | npubopaMu U TEXHUYECKHMHU
npu oOpalieHuu ¢ OBITOBBIMHU | OOpalleHuu ¢ OBITOBBIMHU | yCTPOMCTBAMH, COXpaHEHUs
npubopaMd M TEXHMYECKHMH | puOOpaMu U | 3I0pOBbSl U COOJIIOJICHHUA HOPM
YCTPOWCTBAMH, COXpaHEHHUs | TEXHUYECKUMU 3KOJIOTUYECKOIO  IOBEJIEHUS B
37I0POBBSI U COOJIIOZICHUSI HOPM | YCTPOMCTBAMH, OKpY>Karollei cpere;
9KOJIOTHUECKOTO TOBEACHUSI B | COXpaHEHHsI 3J0pPOBbsI U | -  MOHUMAeT  HEOOXOIUMOCTh
OKpY’KaroIeu cpexe; | coOmroneHus HOPM | IPUMEHEHUS JOCTIDKEHHUNA (PHU3UKH
NOHMMAaHUE  HEOOXOIMMOCTH | IKOJIOTUYECKOTO Y TEXHOJIOTUH JIJIsl pallMOHAJIBHOTO
IPUMEHEHUS JOCTUKEHUH | TIOBEJIEHUS B | IPUPOJOIIOJIb30BAHUS
GuU3MKM W TEXHOJIOTHH [UIs | OKpYy’KaroIen cpene;
PaLOHAIBLHOTO [IOHUMAaHHE
MPUPOJONOIB30BAHUS HE00XO0IUMOCTH

MIPUMEHEHUS JOCTUKEHUN

(GU3HUKN U TEXHOJIOTUHN NSt

paloHaIbHOIO

[IPUPOIONOJIb30BAHUS
c(hOpMUPOBAHHOCTH dbopMupoBaHue - HMMEET COOCTBEHHYIO MO3UIIUI0
COOCTBEHHOW  MO3MIMHM 1O | COOCTBEHHOW MO3UIMU TIO | IO OTHOWIEHUIO K (husmueckoi
OTHOWICHUIO K  (U3UYECKOH | OTHOIICHUIO K | uHpOpMallUK, TONyd4aeMoOH U3

uH(pOpMaIluY, TMOIy4aeMod U3
pa3HBIX HCTOYHHKOB, YMEHUU

(dbuzndecKoil HHPOpMAIIHH,
IIOJIy4aeMOM M3 Pa3HbIX

Pa3HBIX HCTOYHUKOB,
- YMEeT WCIIOJNb30BaTh IU(PPOBHIE

UCIIOJIB30BaTh U(POBBIE | HCTOYHUKOB, YMEHMH | TEXHOJIOTUU JUTS IIOUCKA,
TEXHOJIOTUM ISl  TIOMCKA, | UCIIONB30BaTh LU(MPOBBIC | CTPYKTYPHPOBAHUS,
CTPYKTYpPUPOBaHUS, TEXHOJIOTMU Ul TIOMCKA, | UHTEPIPETALMU U IIPEACTABICHUS
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MHTEPIPETALNI U | CTPYKTypHUpPOBaHUSI, yu4eOHOW M Hay4yHO-TIOMYJISPHON
IpEJICTaBlICHUs]  Y4eOHOM U | MHTEpIIpEeTalUU u | nHpopMaIuy,
Hay4YHO-IIOMYJISIPHOMI IpeJCcTaBIeHUs y4eOHOH U | - yMeeT KPUTHYECKH
uHpOpMaLnY; pa3BUTHE | HAYYHO-IIONYJIIPHON aHAJIN3UPOBATh IIOJIy4aeMYIO0
YMEHUH KPUTHYECKOrO aHaiu3a | uHGopMaluy;  pa3BUTHE | HH(POPMALIHIO
NoJy4aeMoi nHpopManuu YMEHHU KPUTHUYECKOT'O

aHaJn3a I10JIy4aeMOu

uHbOopMaIHU
OBJIa/ICHUE YMEHUAMHU paboTaTh | yMEeHUe paboTaTh B Ipymnmne | - ymeeT paloTaTh B TIpylme ¢
B TIpyIII€ C BBIIOJHEHUEM | C BBIITOJIHCHUEM | BBIITOJIHEHUEM pa3IMYHBIX
pa3IMYHBIX COLMAIBHBIX POJIEH, | Pa3JIMYHBIX  COLMAJIBHBIX | COUUAIBHBIX POJIEH,
IUIAaHUPOBaTh paboOTy TIpyMIbl, | pojei, IUTAHUPOBATH | - IUIAHUPYET pabOTy TPYIIIIHI,
palnoHaIbHO pacrpenenirts | paboty IpyNIBL, | - PAalMOHAIBHO  PACHPENEISAET
JIeATEIbHOCTh B HECTAHJAPTHBIX | PAlMOHAIBHO JIeATEIbHOCTh B HECTAaHJAPTHBIX
CUTyalUsX, aJICKBaTHO | pacIpenesTh CUTyalusX,
OLICHUBATh BKJAJ KaXIOr0 W3 | ACSITEIBHOCTD B | - QJEKBaTHO OLEHUBAET BKJAJ
YYaCTHUKOB I'PYIIIBI B PEIICHUE | HECTAaHAAPTHBIX Ka)KIO0r0 U3 Y4aCTHUKOB I'DYIIIIBI B
paccMaTpuBaeMol IpoOIeMBI CUTYaLUX, aJICKBATHO | pelIeHue paccMaTpuBaeMon

OLIEHUBATh BKJIAJ KAXJ0T0 | MpoOIeMBbl

W3 YYaCTHUKOB TPYIIBI B
pelieHune
paccMaTpuBaeMoit
POOJIEMBI

c(hOpMHUPOBAHHOCTH TOHUMAHUS

IIOHUMAaHUC POJIM U MECCTa

-IIOHUMACT 3HA4YCHHC (1)I/ISI/IKI/I B

ponu bu3uKu B | GU3UKK B COBPEMEHHOHM | COBPEMEHHOW HAay4yHOM KapTHHE
SKOHOMHYECKOM, HAy4YHOM KApTHHE MHpA; | MUPA;

TE€XHOJIOTMYECKOM, COLMAJIbHOW | POIM  acTpOHOMHUM B |- HMMEET 3HaHUA O  poJiU
u ITUYECKON cdepax | mpaKTUIECKOH aCTPOHOMHUH B NPAKTUYECKOUN
JEATEIIBHOCTH YEJIOBEKA; POJIM | JESATEIBHOCTH 4YEJIOBEKA M | JEATEIBHOCTH 4eJI0BEKa u
u Mecra bu3uKu B | JaJbHEHIIEM Hay4HO- | JaJbHEHIIEM Hay4HO-
COBPEMEHHON Hay4HOU KapTUHE | TEXHUYECKOM Pa3BUTHU TEXHUYECKOM Pa3BUTHH;

MHpa; pOJM AaCTPOHOMHM B

IIPAKTUYECKON  JEATEIbHOCTU

YeloBeKa M JlaJbHEHIIEM

HAy4YHO-TEXHUUYECKOM Pa3BUTHH

c(OPMHPOBAHHOCTh  CHCTEMBI | 3HaHUE O  (DU3UYECKHX | - 3HAeT 3aKOHOMEPHOCTSIX,
3HAHUU 0 (Gu3NYECKUX | 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSAX, NECHCTBYIOLIMX
3aKOHOMEPHOCTSIX, 3aKOHaxX, | 3aKOHax, TEOpUsX, | Ha YPOBHSX MHKPOMHPA,
TEOpUsX, JEHUCTBYIOIIMX Ha | JCHCTBYIOIIMX HA YPOBHAX | MAKpOMHUPA U MEraMupa,
YPOBHSIX MHUKPOMHDPA, | MUKPOMHpPA, MAKpOMHUpPA | | - 3HAET U O BCEOOIIEM XapakTepe
MakpoMupa " Meramupa, | Merammpa, npejacraBieHue | pu3nyecKkux 3aKOHOB;
IpEJICTaBICHU O BceoOlIeM | 0 BceoOILIeM XapakTepe | IPEeICTaBIeHUM O  CTPYKType

Xapakrepe
3aKOHOB;
CTPYKTYpe
buznyueckoit
IO3BOJIUT

bU3UIECKUX
MIPEACTABICHUN O
TIOCTPOCHHSI
TEOPUH,  YTO
0CO3HAaTh  pOJIb

buznueckux 3aKOHOB;
IIPEACTABICHUI 0
CTPYKTypE IIOCTPOCHHUS

¢busnveckoit Teopuu, UTO
MO3BOJIUT OCO3HATh POJIb

MOCTPOCHUS (HU3HUECKON TEOPUH

- MOHUMAET TPaHUIIBI
MPUMEHUMOCTH TEOpUH,
BO3MOKHOCTH UX MPUMEHEHHUS TS
OMHCAHUSA  E€CTECTBEHHOHAYYHBIX

(GyHIaAMEHTAIIBHBIX 3aKOHOB U | (DyHIaMEHTAIbHBIX SBJICHUM U IPOLIECCOB
IPUHIUIIOB B COBPEMEHHBIX | 3aKOHOB W IPHUHLMIIOB B

IPEACTABICHUAX O IIPUPOJE, | COBPEMEHHBIX

MOHATH ICPAHULBI | IPEICTABICHUAX 0

IIPUMEHUMOCTH TEOpHH, | IPUPOAE, IIOHUMAaHUe

BO3MOYKHOCTH MX IIPUMEHEHWMs | TPaHULIBI  IPUMEHUMOCTH
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TUTSt OIMCAHUS | TEOPUH, BO3MOKHOCTH HX
€CTCCTBCHHOHAYYHBIX SIBJICHUN | IPUMCHCHHUS TUTST
U TIPOIIECCOB; OTHCaHUs

€CTECTBCHHOHAYIHBIX

SBJICHUHU M MPOLIECCOB
c(hOpMUPOBAHHOCTH YMCHHUS | YMEHUS pa3nuyath | - yMeeT pa3iudarh  yCIOBUS
pa3ianyath YCIIOBUS | YCIIOBUSL ~ MPUMEHUMOCTHU | IPUMEHHUMOCTH Mojienei
PUMECHUMOCTH Mojierel | Mmojeneld (U3MYeCKUX Tel | GU3HYSCKUX Tel H  IPOIECCOB
(GU3MYECKUX TEI M TPOIECCOB | M IPOIECCOB (SBICHUMN): | (SIBJICHUM): WHEepIUaIbHas
(stBJICHUN): WHEpIHaIbHAs | MHEpLIUMaIbHAsl ~ CHCTEMa | CHCTeMa OTcueTa, MaTepuaibHas
cucrtema oTcYeTa, | OTCueTa,  MaTepualibHas | TOYKa, PaBHOYCKOPEHHOE
MaTepuaibHas TOYKa, | TOYKA, PABHOYCKOPEHHOE | JIBIKEHHE, CBOOOIHOE IaJIcHUE,
PaBHOYCKOPEHHOE  JBU)XEHHE, | TBUKCHHE, cBoOOHOE | abcoMOTHO ympyras naedopmarus,
CBOOOIHOE najieHue, | najeHue, abCoIIOTHO | a0CONIIOTHO YNPYyroe u abCOIOTHO
abCOI0THO yrpyras | yopyras nedopmarus, | HEynpyroe CTOJIKHOBEHHUS,
nedopmarus, aOCOJIFOTHO | a0COJIIOTHO ~ yNpyroe W | MOJAENEH  Ta3a, IKUAKOCTH U
yrpyroe u abCOIOTHO | aOCOTIOTHO HEYIPYyroe | TBEPIOro (KpHUCTaIINYECKOTO)
HEYNpyroe CTOJIKHOBEHUS, | CTOJIKHOBCHHS,  MOJEJCH | Tella, MICaThbHOTO Ta3a, TOYCUHBII
Mojene rasza, SKUIKOCTH U | rasa, KUIAKOCTH u | 3aps, OJIHOPOIHOE
TBEPAOTO  (KPHUCTAUIMIECCKOT0) | TBEPAOTO AJIEKTPUYECKOE TI0JIE, OJTHOPOJHOE
Tena, UJICaIbHOTO rasza, | (KpUCTaNIMYECKOr0) Tela, | MAarHUTHOE TOJie, TapMOHUYECKUE
TOYCYHBIA 3apsll, OJHOPOJTHOE | UICATLHOTO rasza, | KoysiebaHus, MaTeMaTHYCCKHMA
IIEKTPUUYECKOE noJe, | TOYSUHBIH 3apsl, | MasiTHUK, UACaTbHBIA MPY>KUHHBIHA
OJIHOPOJIHOE€ MArHUTHOE TIOJIE, | OJTHOPOIHOE MasiTHUK, TAPMOHHYECKHUE BOJHBI,
rapMOHHYECKHE Koje0aHus, | AIIEKTPUIECKOe noJie, | UAeanbHbIHI Kose0aTeNbHbIN
MaTeMaTHYECKUN MasiITHUK, | OTHOPOJHOE  MAarHUTHOE | KOHTYp, TOHKas JIMH3a;, MOJeIeH
U7eanbHbIHI MPYXKUHHBIN | TIOTIE, rapMOHHYECKHE | aTOMa,  aTOMHOTO  sapa U
MAasTHHK, rapMOHHMYECKHE | KoJeOaHusl, KBAHTOBOM MOJICIIM CBETa
BOJIHBI, U7eaNbHbIM | MATEMAaTUYECKHI MAaSTHUK,
KOJIeOATENbHBIN KOHTYD, TOHKAs | WACATbHBIA  TPYKUHHBINA
JINH3; Moenei aToMa, | MasiTHUK, TapMOHHYECKUE
aTOMHOIO sIIpa W KBaHTOBOW | BOJIHBI, WJICAITbHBIN
MOJIEJIH CBETa KojeOaTeNbHbI  KOHTYP,

TOHKasI JWH3a, MOJelIeH

aToMa, aTOMHOrO sjpa H
KBAHTOBOU MOJIEJIU CBETA

c(hOpPMHUPOBAHHOCTH YMCHHUS | YMEHUS OOBSICHATD | - yMEET OOBSICHATH OCOOCHHOCTH
OOBICHATH OCOOCHHOCTH | OCOOCHHOCTH TPOTECKAHUS | IPOTEKaHUs (DU3UUCCKUX SBICHUH:
MIPOTEKAHUS bu3nvecKkux | GU3NISCKUX SIBJICHUH: | MEXaHHUYECKOE JBHKEHHE,
SIBJICHUM: MEXaHHYECKOE | MEXaHMYECKOE [BIDKEHHE, | TEINIOBOE  JIBHOKEHHE  YaCTHIL
JIBHYKEHHE, TEIUIOBOE ABM)KEHHE | TEIJIOBOE JBIDKCHHE | BEIIECTBA, TEIUIOBOE PaBHOBECHE,
YACTHI] BEIIECTBA, TEIJIOBOE | YACTHI] BEIIIECTBa, | OPOYHOBCKOE JIBHOKEHUE,
paBHOBECHE, OpOYHOBCKOE | TEIIOBOE paBHOBecue, | nuddy3us, ucnapeHue, KUIneHue u
NBIJKEHHE, mud¢y3us, | OpOYHOBCKOE  IBWKCHHE, | KOHACHCAIIUS, IUIABJICHUE u
HCIIapeHue, KHIIEHHE u | muddysus, WCIIapeHue, | KpUCTAUIH3allis, HAIPaBICHHOCTh
KOHJICHCAIlWS, TUIABJICHUE W | KUIICHHE W KOHJCHCAIMS, | TEIJIONepeIadH, AEKTPU3AIAH
KPUCTAJUTU3AIIUA, IUIaBJICHHUE U | Tell, SKBHUITOTEHIIUAIBHOCTH
HaIPaBJICHHOCTH KpUCTAJTU3AIHS, MOBEPXHOCTH 3apsSHKECHHOTO
TEIUIOTIEpeIauu, JJICKTPHU3aAIlMU | HAIPaBICHHOCTh MPOBOJIHUKA, JJICKTPOMArHUTHOM
Tell, OKBHITOTCHIIMATLHOCTHU | TEIUIONEPEIAuH, UHIYKIIAH, CaMOWHYKITUH,
MTOBEPXHOCTH 3apSOKEHHOTO | DJICKTPU3AIUU TeJN, | 3aBUCHMOCTH COTPOTHUBIICHUS
IIPOBOJIHHKA, SKBUIIOTCHIUAIBHOCTH NoJynpoBoJHUKOB "p-" u  "n-
AJICKTPOMArHUTHOW HWHJIYKIIMH, | TOBEPXHOCTH TUIIOB" OT TEMITEPaTyPHI,
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CaMOMHJIYKIMH, 3aBUCUMOCTHU
COIPOTUBIICHUS

MOJYIpoBOJAHUKOB "p-" u '"n-
TUIOB" OT  TeMIepaTyphl,
pe3oHaHca, uHTepepeHun
BOJIH, JU(PaKIHH, AUCIIEPCUH,
MIOJIHOTO BHYTPEHHETO
OTpaKeHU4, doroaddexr,
busnueckue TIPUHIIUIIBI
CHEKTPAJIbHOTO  aHalu3a U
pabotel Jsazepa, "ambda-" u

"Geta-" pacmanel saep, ramma-
U3ITydeHHE S71ep

3apsHKCHHOTO TIPOBOJIHUKA,
3JIEKTPOMATrHUTHOMN
WHIYKIIAH,
CaMOWHTyKITUH,
3aBHCHUMOCTH
COIPOTHBIICHUS
MOJIYIIPOBOJHUKOB "p-" U
"n-Tunos" oT
TEeMIIEpaTyphl, pPE30HAHCA,
UHTEpEpEHITNH BOJIH,
Iudpakuy, JIUCIIEPCHUH,
MIOJTHOTO BHYTPEHHETO
orpaxkeHus, (HoTodheKT,
¢busnveckue  TPUHIUIIBI
CHEKTPAJILHOIO aHaNIMu3a u
paboTsI nazepa, "anbda-" u
"Oera-" pacmamel - sAEp,
raMMa-Hu3JIydeHue saep

pe3oHaHca, HHTep(EPEHIINH BOJIH,
TUQpPaKIny, TUCIIEPCUH, ITOIHOTO

BHYTPECHHETO OTpPaXKCHUS,
doroaddexr, busnueckue
HPUHIHITBI CIIEKTPAIILHOTO

aHaym3a ¥ paboThI J1azepa, "anbda-
" u "OGera-" pacnajsl suep, raMMa-
U3ITydeHUE sIIep

c(hOpMUPOBAHHOCTH
MPUMCHSIT
KJ1aCCUYEeCKOM
MOJIEKYJISIPHOM
TEPMOIMHAMUKH,
JIEKTPOJIMHAMUKH, KBAaHTOBOU
bu3ukn I aHaM3a W
00BSICHEHUS SIBIICHUI
MHUKPOMHpa, MakpoMupa |
Meramupa, pasjaudarh YCJIOBHS
MIPUMEHUMOCTH bU3UIECKUX
3aKOHOB, IIOHMMATh BCEOOIINHA
xapakrep  (yHIaMEHTAIbHBIX
3aKOHOB M  OTPaHUYEHHOCTH
HCIIOIL30BaHUs YaCTHBIX
3aKOHOB; aHaJIN3UPOBATH
buznveckue MIPOIIECCHI,
UCIIONIB3YsI OCHOBHEIC
MOJIOKEHHS, 3aKOHBI u
3aKOHOMEPHOCTH:
OTHOCHUTEIBLHOCTE
MEXaHHYECKOTO JIBMOKCHUS,
bopMyIbI KUHEMATHKHU
PaBHOYCKOPCHHOTO JIBHIKCHHUS,
npeoOpa3zoBanus [ amwtes st
CKOPOCTH U TIEpEMEIICHHUS, TPU
3akoHa HpIOTOHA, TPUHIUII
OTHOCHUTEIBHOCTH Tamunes,
3aKOH BCEMHPHOTO TATOTCHUS,
3aKOHBI COXPaHEHUS WMITYJIbCca
U MEXaHMYECKOW  DHEpIuH,
CBSI3b  pabOTBI  CHJIBI  C
N3MEHEHHEM MeXaHHYECKOH
SHEPTUU, YCIOBUS PABHOBECHS
TBEPJIOTO TeNa; CBSA3b JAABJICHUS

yYMEHUU
3aKOHBI
MEXaHUKH,
¢usukn U

yMEHUs MPUMEHSTh
3aKOHBI KJIaCCHUYECKOM
MEXaHUKH, MOJIEKYISIPHOU
buznkn "
TEPMOJIMHAMUKH,
AIEKTPOIMHAMHUKH,
KBAaHTOBOH (DM3UKH  JIA
aHaIM3a U OOBICHCHUS
SIBJICHHUI MHKpPOMHPA,
MakpoMupa M Meramupa,
pazinyarh YCIJIOBHS
MIPUMEHUMOCTHU
(bU3nIeCKUX
IIOHUMATh
XapakTep
(byHIaMEeHTaIbHBIX
3aKOHOB Hu
OTPaHUYEHHOCTh
HCIIOJIb30BaHUS  YaCTHBIX
3aKOHOB;  AHAJIM3UPOBATH
buzndeckue MIPOIIECCHI,
HCIIONB3Ys OCHOBHEIC
MOJIOKEHHUs, 3aKOHBI H
3aKOHOMEPHOCTH:
OTHOCUTEIHLHOCTh
MEXaHHYECKOTO
JIBMKCHMS,
KUHEMAaTUKH
PaBHOYCKOPEHHOT' O
JIBHIKCHUS,
npeoOpa3zoBanus [ amwies
ISt CKOPOCTH u
NepeMelieHus, TpU 3aKoHa
HreroTona, TIPUHLINAT
OTHOCUTEIHLHOCTH

3aKOHOB,
BCEOOIINHA

dbopmMyIibl

- yMeeT MNpPUMEHITh 3aKOHBI
KJIaCCUUECKOM MEXaHMKH,
MOJIEKYJISIPHOM buzuku u
TEPMOJMHAMUKH,
3JIEKTPOIUHAMUKH, KBaHTOBOM
bu3uKu JUIst aHaJn3a u
O0O0BSICHEHUS SBICHUN MUKpPOMHUPA,
MaKkpoMHpa U Meramupa.

- paznuyaer
IPUMEHUMOCTH
3aKOHOB,

- TIOHMMAaeT BCEOOIIUN XapakTep
(dbyHIaMEHTANIbHBIX  3aKOHOB U
OTPaHMYEHHOCTb  HMCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

- aHaJIU3UPYET dusnueckue
MIPOLIECCHl, HCIOJb3Ys] OCHOBHBIE
IIOJIO’KEHUS, 3aKOHBI u
3aKOHOMEPHOCTH:
OTHOCUTEJIbHOCTh MEXaHHUYECKOI0
JBUXKEHUS, (GOPMYIIbl KHHEMATHUKU
PaBHOYCKOPEHHOI'O JIBIDKCHUSI,
npeoOpazoBanus [amunes s
CKOPOCTM U IEpeMELIEHUs, TpHU
3akoHa  HbroToHa, NPUHLUIT
OoTHOCHUTEIbHOCTH ['ammiies, 3aKoH
BCEMHPHOI'O TATOTEHUS, 3aKOHBI
COXpaHEHMUSI UMITyJIbCca u
MEXaHUYECKOM SHEpPIruH, CBA3b
paboThl CHUJIBI C HU3MEHEHUEM
MEXaHUYECKOM SHEpPIruH, YCIOBHS
paBHOBECHS TBEPJOrO Teja; CBS3b
JABJICHUS UJCAIbHOIO rasza co
CpeHEW KHHETHYECKOW JHEpruei
TEIJIOBOTO JBUYKEHUS u

YCIIOBUS
buzHIeCKux
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UJeATbHOTO Ta3a CO CpeaHeu
KUHETUYECKON SHEpruen
TEIJIOBOTO JBUKEHUS u
KOHIICHTpalUel €ro MOJIEKYI,
CBS3b TEMIIEpaTyphbl BelleCTBa
CO CpeoHel  KHHETUYECKOM
SHEPrHel ero 4acTull, CBS3b
JABJICHUs WJACATILHOTO Trasza C
KOHLIEHTpaluenl MOJIEKYJI U €ro
TEMIIEpaTypoOu, ypaBHEHUE
MenpeneeBa-Knanelipona,
MIEPBBI 3aKOH TEPMOIMHAMHUKH,
3aKOH COXPAaHEHMsSI HHEPruu B
TEIJIOBBIX MpOIeccax; 3aKoH
COXpPAHEHHUs  BIJIEKTPUUECKOTO
3apsja, 3aKOH Kynona,
MOTEHUAIBHOCTh
AJIEKTPOCTATUYECKOTO ToJI,
MPUHLUIT CyNEepIO3UINHU
ANEKTPUYECKUX TOJIEH, 3aKOHA
Kynona; 3akomsr Owma jis
Y4acTKa LENU U JUIs 3aMKHYTON
3JIEKTPUYECKOM LEeNH, 3aKOH
Hxoyins-Jlenna, 3aKOH
3JIEKTPOMAarHUTHOW HWHIYKIUH,
npaBuno JleHma, IOCTYJaThl
CIIeLUATIbHON TEOPUHU
OTHOCUTEIBHOCTH OUHINTCIHA,
ypaBHeHUE OWHIUTEWHA s
dororddekra,  mepBBA U
BTOpOoi  moctynarsl  bopa,
OPUHIUIT ~ HEONPEIeIECHHOCTH
[eitzenbepra, 3aKOH
COXpaHEHHUs 3apsjia, MacCOBOIO
yuciaa W SHEPruu B SJEPHBIX
peaKkIusx, 3aKO0H
PaAMOaKTUBHOIO pacnaaa

T'amunes, 3aKOH
BCEMUPHOIO  TATOTEHUS,
3aKOHBI COXpaHECHMUS
HMITyJIbCa "
MEXaHUUYECKON  JHEPIUH,
CBsI3b  pabOTBI CHIIBI C
U3MEHEHHEM

MEXaHUYECKOM  JHEpIHH,
YCIIOBUS paBHOBECHS
TBEpOTO  Tela;  CBA3b

JABJICHUS UJI€aJIbHOTO raza
CO CpeHEl KMHETUYECKOU
SHEeprueu TEIJIOBOTO
JIBAKEHUS "
KOHILIEHTpauuen €ero
MOJIEKYI, CBSI3b
TEeMIIepaTypbl BEIIECTBA CO
cpeaHen KMHETUYECKOMN
SHEpPrue ero  4acTwil,
CBSI3b JTaBJICHUS
UJ1€aTbHOTO ra3a c
KOHIICHTPAallUEd MOJIEKYJI
U ero TeMIeparypoi,
ypaBHeHHe MeHaeneeBa-
Knaneiipona, TepBbIN
3aKOH  TEPMOJMHAMUKH,
3aKOH COXpaHEHHUs
SHEPrud B TEIUIOBBIX
npoiieccax; 3aKOH
COXpaHEHHUs
AIEKTPUUYECKOTO
3aKOH
MOTEHUUATbHOCTb
AJIEKTPOCTATUYECKOTO
o, MPUHLUIT
CYIEpPHO3ULINU
AIEKTPUUYECKUX MIOJIEH,
3akoHa KyioHa; 3aKoHBI
OMa s yyacTka 1Henu U

3apsa,
Kynona,

IS 3aMKHYTOMN
NEKTPUYECKOU Leny,
3aKOH Jxoyns-Jlenua,
3aKOH DJIEKTPOMAarHUTHOU
UHIYKIHH, IIPABUIIO
Jlenua, IIOCTYJIAThI
CIELAaJIbHON TEOpUHU
OTHOCHUTEJILHOCTH

OHHIITEeHa,  ypaBHEHUE
OHHIITEHHA IUIA

dororddekra, mepBbld U
BTOpO#l moctynarel bopa,
MPUHLIAI
HEOMPEICICHHOCTH

KOHILIGHTpalled  €ro  MOJIEKY,
CBS3b TEMIIEpPATypbl BELIECTBA CO
cpeHeld KUHETHYECKOW »Hepruei
€ro 4YacTHll, CBSI3b JIABJICHUS
UJCaNbHOTO raza ¢ KOHIEHTpauei
MOJIEKYJI W €ro TeMIlepaTypoH,
ypaBHEHUE Menpeneena-
Knaneiipona,  mepBelid  3aKOH
TEPMOJNHAMHUKH, 3aKOH
COXpaHEHUs SHEPIUU B TEIIOBBIX
mpoleccax; 3aKOH — COXpaHEHHS
AJIEKTPUYECKOTO  3apsiia, 3aKOH
KymnoHa, MOTEHLIUATHHOCTh
AJIEKTPOCTATUYECKOTO oJIs,
MPUHIIUTL CYIEPIO3HUINH
ANEKTPUYECKUX  TIOJIEH, 3aKoHa
Kynona; 3akonel Oma 1t yuacTka
Lenu U U1 3aMKHYTOHN
JMEKTPUYECKON  Ienmu,  3aKOH
Hxoyins-Jlenna, 3aKOH
3IEKTPOMArHUTHOM WHIYKIIUH,
npaBuno  JIeHma,  mocryJsartsl
CHEIHaIbHOMI Teopuun
OTHOCHUTEIBbHOCTH OliHITEliHA,
ypaBHEHHUE OHHIITENHA Jips:
dororddekra, mepBeIii U BTOPOI
MOCTYJIAThI bopa, MPUHLIUI
HeomnpezaeneHHoctu ['elizenOepra,
3aKOH COXpaHEHHUS 3apsina,
MaccoBOI'O 4HCIAa W DBHEPIUU B
AJIEPHBIX peaxIusx, 3aKOH
PaaAMOaKTUBHOIO pacnaia
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Ieiizenbepra, 3aKOH

COXpaHCHHS 3apsja,

MacCcOBOTO qucna U

HEPTUM B SJICPHBIX

peakuusix, 3aKOH

pPalMOaKTUBHOTO pacraja
c(OPMUPOBAHHOCTh ~ YMEHHUH | YMEHUS OPUMEHSATD | - yMeeT HPUMEHSTh
IPUMEHSTH OCHOBOIIOJIAraroIne OCHOBOITOJIATAIOIIHE
OCHOBOIIOJIAraIOIIUe aCTPOHOMHYECKHE aCTPOHOMHYECKHE HOHSTHS,
ACTPOHOMHYECKHE TIOHATHS, | TIOHATHSA, TEOPUH M 3aKOHBI | TCOPHHM M 3aKOHBI /IS aHAlW3a U
TEOPUU M 3aKOHBI JUIS aHAIW3a | JUIA aHAJIU3a U OOBSICHEHHS | OOBSICHEHUS bu3HyecKux
U o0bscHeHUs  (QHU3MUECKUX | (PU3UYECKHX  IPOLECCOB, | IPOIECCOB  MPOUCXOMSAIMMX  HA
IPOLIECCOB, MPOUCXOAIINX Ha | MPOMCXOMSIINX Ha | 3Be3J1aX, B 3BE3/IHBIX CHUCTEMax, B
3Be3/1aX, B 3BE3HBIX CHCTEMaXx, | 3B€3AaX, B  3BE3IHBIX | MEKIAJAKTHIECKOM cpexne;
B MEXTaJaKTHUECKOH cpele; | cucremax, B | JIBHKCHUS HEeOECHBIX Tel,
IBIDKECHUSA HEOECHBIX  TeJ, | MeXKTaJlaKTHUYECKOM Cpefie; | SBOJIOLMHU 3Be311 U Beenennou

SBOJIIOLIMY 3Be3] U Beenennoi

JABUKCHU A HEeOECHBIX TCI,

SBOJIIOLUU 3BE3]I u

Bcenennoi
c(hOpMUPOBAHHOCTH YMEHUW | YMEHHUSI HCCIEIOBaTh U | - ymeer HCCIICI0BATh u
MCCJIEIOBaTh W AHAIM3UPOBATH | aHAITU3UPOBATh aHAJIM3UPOBATh  Pa3sHOOOpa3HbIE
pa3HOOOpa3HbIC buszndeckue | pa3HOOOpa3HbIC dbu3nvecKue SBICHUS U CBOHCTBA
SIBIICHUSI ¥ CBOMCTBA OOBEKTOB, | pU3MUecKne SBICHUS H | OOBEKTOB,
MPOBOJIUTh  CAMOCTOSITEIbHBIC | CBOMCTBA O00OBEKTOB, | - TPOBOJUT  CaMOCTOSITEIbHBIC
UCCJICIOBAHUSI B pEAJbHBIX H | TPOBOJIUTH UCCIICIOBAHMSI B  PEAIBHBIX U
71a00paTOPHBIX YCIIOBUSIX, | CAMOCTOSATEIbHBIC 71a00paTOPHBIX YCIOBUSX,
YUTaTh u AHATM3UPOBATH | UCCIICOBAHMSI B PEATBHBIX | - YUTAET u aHATM3UPYET
XapaKTEPUCTUKH TPUOOPOB U | U 1a00paTOPHBIX | XapaKTEePUCTUKH  MPUOOPOB |
YCTPOWCTB, OOBSICHSITh | YCIIOBHSIX, YUTATh U | yCTPOWCTB,
MPUHITUIIBI KX PAOOTHI aHAITM3UPOBATh - OOBSACHSET MPUHIIUIIBI KX PAOOTHI

XapaKTePUCTHKHU

npuOOpoOB U YCTPOWCTB,

OOBSICHSIT TPHUHIUIBI HX

paboThI
c(hOpMUPOBAHHOCTH 3HaHHE 0 METO/aX | - UMEET IPEACTABICHHUS O METO/Iax
OPEJICTaBICHU O  METOJAax | MOJy4YeHUs HAyYHBIX | MOTy4YeHUs HAYYHBIX
MOJTy4eHUS HAYYHBIX | aCTPOHOMHYECKUX 3HAHUU; | aCTPOHOMHYCCKUX 3HAHUM;
ACTPOHOMUYECKHX 3HAaHHUH; | OBJIaJEHHE YMEHHSIMH | - yMeeT CaMOCTOSTEILHO
BIIQJICHUE YMEHUSMH | CAMOCTOSITEIIBHO dbopMyITUpOBaTH LIeJIhb
CaMOCTOSTENLHO dbopMynupoBaTh LIeb | uccaeaoBaHus (IpoeKTa),
dbopMyIUpOBaTH Leb | uccneaoBanus (MPOEKTA), | - BBIABUTAET THIIOTE3bI Ha OCHOBE
HCCIIEN0BaHUS (TpoekTa), | BBIIBUTaTh THIIOTE3bl Ha | 3HAHUS OCHOBOIIOJATraroIIUX
BBIJIBUT'aTh THITOTE3bI HA OCHOBE | OCHOBE 3HAHUS | PU3NIECKUX 3aKOHOMEPHOCTEH H
3HAHUA OCHOBOIIOJATAIOIIUX | OCHOBOIOJIATAIOIINX 3aKOHOB, MPOBEPSICT HX
(GUBHYECKUX 3aKOHOMEPHOCTEH | (U3HUYECKUX IKCIIEPUMEHTATBLHBIMU
W 3aKOHOB, TIPOBEPATH UX | 3aKOHOMEPHOCTEH U | CpeACTBaMH,
IKCIIEPUMEHTATBLHBIMU 3aKOHOB, TMIPOBEPATh WX |-  IUIAHUPYET W IPOBOJHT
CpeICTBaMH; TUIAHHPOBATh | | DKCIIEPUMEHTAJIbHBIMU buznveckue AKCIIEPUMEHTHI,
IPOBOJIUTH duznYecKue | CpeCTBAMU; TUIAHUPOBATH | OMHCHIBACT u aHAJIN3UPYET
9KCIIEPUMEHTBI, OINKCHIBATh U | U MPOBOAWUTH (DU3HUECKUE | IOJIYUCHHYIO TPU  BBIIOJIHEHUU
aHAJIM3UPOBATh  TOJYUYCHHYIO | DKCIIEPUMEHTHI, IKCIIEPUMEHTA uH(pOpMAIIHIO,
pu BBIIOJIHEHUH | OIMCHIBATH U | ONIPEACIIATh JIOCTOBEPHOCTh
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IKCIEpUMEHTa  WH(OPMAILHIO, | AHATTU3UPOBATH MIOJIy4YE€HHOTO pe3yJsibTara
OIIPEEIATh JIOCTOBEPHOCTbH | IOJTYYEHHYIO npu
IIOJIy4YE€HHOT'O pe3yJIbTaTa BBITIOJTHEHUH
JKCIIEPUMEHTA
MH(OPMALIUIO, OIPEEIIATh
JIOCTOBEPHOCTD
IIOJIyYEHHOT' O pe3yJIbTaTa
c(OpPMHPOBAHHOCTD YMEHHUS | YMEHUs pelarh | - yMEeT peliath pacueTHbIE 3a7aun

peuiat pacdYCTHBIC 3aJadu C

SIBHO 3aJaHHOM ®  HEIBHO
3aJaHHOMI (buznIecKoi
MOJIEIIBIO: Ha OCHOBaHHUU
aHajM3a YCJIOBHUS  BBIOMpATH
dusnueckue MOJICIIH,
OTBEYAIOIINE TpeOOBaHUAM

3a1a4d, TPUMEHATH (HOPMYIIBI,
3aKOHBI, 3aKOHOMEpPHOCTH U
HOCTYJaThl (PU3NYECKUX TECOPHM
npu MCII0JIb30BaHNNU
MaTEMAaTHYCCKUX METOA0B
pelieHus  3ajad, IPOBOJUTH
pacyeTsl Ha OCHOBAaHUH
UMEIOLUXCS JAHHBIX,
aHaJIU3UPOBATh PE3YJIbTAThl U
KOPPEKTUPOBAThH METO/IBI
peueHus c Y4ETOM
IIOJIyYEHHBIX pe3yJIbTaTOB;
peiiaTh KAa4YCCTBCHHBLIC 3aJadvu,
Tpebyrolue IIPUMEHEHHUS
3HAHUM U3 DPa3HbIX pa3/eioB
Kypca  (QU3UKH, a  TaKxe
WHTEIPAllMY 3HAHUU U3 IPYrux
IIPEIMETOB
€CTECTBEHHOHAy4YHOI0  LIMKJIA:
BBICTPauBaTh JIOTUYECKYIO
LETIOYKY paccykJIeHun c
OIOPO Ha U3Y4YECHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HyecKue
ABJICHUS

PaCUYCTHLBIC 3aga4r C SIBHO

3aIaHHOU u HESIBHO
3aJaHHOU bu3nIecKoi
MOJIETIbIO: Ha OCHOBAHUHU
aHaim3a yCIOBUS
BBIOMpATH buznveckue
MOJIEJIH, OTBEUAIOLINE
TpeOOBaHUSIM 3a1a4u,
MIPUMEHSITh dbopMyIbl,
3aKOHBI, 3aKOHOMEPHOCTH
U TMOCTYNaThl (PU3NYECKUX
TEOpUl npu
UCIOJIb30BaHUU
MaTeMaTHUYeCKUX METOJ/IOB
pelieHus 3azad,
MPOBOJIUTH  pacyeThl Ha
OCHOBAaHUU  HMMEIOIINXCS
JTAHHBIX,  aHAJIMU3UPOBATH
pe3yNbTaThI u
KOPPEKTUPOBATh  METOIbI
pelieHus c y4eToM
MOJTYYEHHBIX PE3yJIbTATOB;
peuiarhb KauyeCTBEHHbBIC
3a/1a4u, Tpebyrolue
NPUMEHEHHUS 3HAaHUU U3
pasHbIX pa3esioB Kypca
buszuku, a TaKxKe
VMHTErpallMM 3HAHUM U3
IpyTUxX pPEeIMETOB
€CTECTBEHHOHAYYHOT'O
LUKJIA: BBICTpanBaTh
JIOTUYECKYIO LETIOYKY
paccyXJIeHUi ¢ Onopor Ha
M3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH u

(bu3nyecKue IBICHUS

C SBHO 3aJlaHHOW W HESIBHO
3aJIaHHON (PU3UIECKON MOJIEIBIO:

- Ha OCHOBAaHWMHU aHAJIU3a YCJIOBUS
BBIOMpaeT (U3NYECKUE MOJIEIH,
OTBEYAOIINE TpeOOBaHUSM
3aJa4u,

- NpUMEHseT (GOPMYJIbI, 3aKOHHBI,
3aKOHOMEPHOCTH W  TIOCTYJIAThI
busnveckux TEOPHIA npu
UCTIOJIb30BAaHUU  MaTEMaTHYECKHX
METO/IOB PEIICHUS 33134

- OPOBOTUT  pacueTsl  Ha
OCHOBAHHUHU UMCIOIIUXCS JIAHHBIX,

- aHaNM3WpYyeT pEe3yNbTaThl U
KOPPEKTHPYET METO/BI PEIICHUs C
Y4ETOM TIOJTYYECHHBIX PE3yIbTaTOB;
- pellaeT KaveCTBCHHBIC 3aJlavu,
TpeOyrolmme MNPUMEHEHHs] 3HAHUUN

U3 pasHBIX  pa3lenoB  Kypca
¢du3nky,
- NpHUMEHSeT 3HAaHUS M3 JPYruX

MIPEAMETOB €CTECTBEHHOHAYYHOTO
LUKIA:

- BBICTPANBAET JIOTUYECKYIO
LEMOYKY PaCCYXIACHUN C OMopoil
Ha M3y4YEHHBIE 3aKOHBI,

3aKOHOMCPDHOCTH H (1)I/ISI/I‘IGCKI/IG
SABJICHUSA

c(OPMHPOBAHHOCTh ~ YMEHMH | yMEHUS aHAJIM3UPOBaTh U | -  yMEeT  aHAIU3UPOBaTh U
QHAIN3UPOBAaTh M OLEHUBATH | OLICHUBATh  IIOCJIEJCTBUS | OLIEHUBATh IOCIEACTBUSI OBITOBOM
IIOCIIEACTBHS OBITOBOM U | OBITOBOM u|u IIPOU3BOJCTBEHHON
IIPOU3BOACTBEHHOMN IIPOU3BOJCTBEHHON JeATEIIbHOCTU YeoBeKa,
JEATEIIBHOCTH YeJIOBEKA, | ACSITEIBHOCTH  YEJIOBEKA, | CBA3AHHOMN C busnuecKkuMu
CBSI3aHHOW ¢  (PM3MYECKMMH | CBSA3aHHOW C (U3NUECKUMH | TIPOLIECCAMH, c MO3ULIAN
IIpoLeccamy, C NO3ULMH | MpolieccaMM, € TO3ULUH | SKOIOTHYecKoi 0e30MacHOCTH;
IKOJIOTHUECKOW OE30MacHOCTH; | SKOJIOTUIECKOM - HMEeT IPEACTABICHHUS O
IIPEICTaBICHUN 0 | 6e301acHOCTH; paloOHAIbHOM
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panroHaTEHOM NpeJCTaBICHUN O | IPUPOJOIIONBF30BAaHAM, a TaKXKe
NPUPOJONOIB30BAHNN, & TAKXKE | PALlMOHATHHOM pazyMHOM UCTIOJIb30BaHUHT
pa3yMHOM UCIIOJIb30BAaHUU | IPUPOIOTNIONB30BAHUY,  a | JOCTHIKEHUM HAYKH M TEXHOJIOTUMN
JOCTHKEHHUH HayKH U | TaKxKe pasyMHOM | JUIs  JalbHEWIIET0  Pa3BUTHA
TEXHOJOTHI A1 JajdbHEHIIero | UCIOJIb30BaHUU YeJI0BEYECKOro 00IIecTBa
pa3BUTHS YeJIOBEYECKOTO | JOCTIDKEHUH  HAyKu U
oOmiecTBa TEXHOJIOTUI TUISE

JAIbHEHIIETO  PAa3BUTHA

YeJI0BEUYEeCKOro 001ecTBa
OBJIAJICHUE pas3nuuHbIME | pabota ¢ wuH(pOpMamuei | - paboraer ¢ uHGpoOpManHen
crocobamu paboThI c | dusnueckoro cojepx aHus | GU3UMYECKOTO  COJIEPKAHUA  C
uHpopManuein ¢busnveckoro | ¢ WCTIOJIb30BAHUEM | HCIIOJB30BAHUEM  COBPEMEHHBIX
COJIEp’KaHUs C UCIIOJIB30BAHUEM | COBPEMEHHBIX uH(GOPMaIMOHHBIX TEXHOJIOTHIA,
COBPEMEHHBIX MH(POPMALIMOHHBIX - yMmeer KPUTUYECKH
UH(GOPMAIIMOHHBIX TEXHOJIOTHUM, | TEXHOIOTHIA, pa3BUTHE | aHAIU3UPOBATh U OLIEHUBATh
pasBuUTHE YMEHUH | YMEHHU KPUTUYECKOI'O | JOCTOBEPHOCTH II0JIy4aeMOM
KPUTHYECKOTO  aHajW3a U | aHaJu3a u OLICHKH | HH(pOpMAIIH
OLICHKHU JOCTOBEPHOCTH | JOCTOBEPHOCTH
nosydyaeMoi nHopmanuu noJiyuaeMoil uHopmanuu
OBJIaJICHUE OPraHU3alMOHHBIMU | OPraHU3AIOHHBIE u |- ymeer paboTarb B Tpymme cC
U TI03HABATENbHBIMH YMEHUSMU | TO3HABATENIbHbIE YMEHUS | BBIIOJHEHUEM pa3IMYHBIX
CaMOCTOSITEIIEHOTO CaMOCTOSITETEHOTO COLIMANIBHBIX POJIEH,
NpUOOpETEHUsI HOBBIX 3HAHUU B | MPHOOpETEHUs HOBBIX | - IUTAaHUPYET paboTy TPYMIIbI,
nporecce BBITIOJIHEHUS | 3HAHUH B nporecce | -  palMOHAIBHO  pacHpenesnseT
MPOEKTHBIX u y4eOHO- | BBIIIOJHEHUS MPOEKTHBIX U | JEATEIBHOCTh B HECTaHIAPTHBIX
UCCJICIOBATEILCKUX pabort, | yueOHo- CUTYaIUsX,
YMEHHUSAMH paboTaTh B IPYIIE C | UCCIENOBATENIbCKUX PaldoOT, | - aJeKBaTHO OIEHUBACT BKJIAJ
BBITTOJIHEHUEM pa3NUYHBIX | yMEHUSIMH ~ paboTaTh B | KQKIOTO M3 YYACTHUKOB TPYIIIHI B
COLIMANTBHBIX poJieii, | rpymne ¢ BBIIOJHEHUEM | pelIeHHe paccMaTpuBaeMoi
IUTAHUPOBATh PAa0OTy TPYIIIbI, | PA3IMYHBIX ~ COLMAIBHBIX | IPOOIEMBI
paloHaIbHO pacnpenensTs | pojei, IUTAHUPOBATH
NeSITeIbHOCTh B HECTAHAPTHBIX | paboTy TPYTIIIBL,
CUTYaIUsX, aJICKBaTHO | pallMOHATILHO
OLICHUBATh BKJIQJ KaXJIOTO W3 | pacrpenelsiTh
YYaCTHUKOB TPYIIIBI B PEHICHUE | JeSTEIbHOCTh B
paccMatpuBaeMoi MpoOIeMBbI HECTaHAaPTHBIX

CUTYaIUsX, a/IeKBaTHO

OLIEHUBATh BKJIAJ KaXKIOTO

U3 YYaCTHUKOB TPYIIbl B

pemieHne

paccMaTpuBaeMoit

IPOOJIEMBI
c(OPMHPOBAHHOCTh MOTHBAIIMH | MOTUBAllUsl K Oyaymiei | - MpOsBISET  CTPEMJICHUS U
K Oynymieil nmpodeccHoHaIbHON | MpodecCHOHATEHON HaBbIKU K Oyayuieit
JESITEIIbHOCTH 0 | 1eATeIbHOCTH 1o | mpoeCCUOHANBHON JEeSTENbHOCTH
CIEIUATBHOCTSIM (U3HUKO- | CHICIHMAIBHOCTSIM (U3HMKO- | IO CICHUATBHOCTAM  (DU3HKO-

TEXHUUYECKOT0 mpohuist

TEXHUYECKOTo mpoduist

TEXHUUYECKOT0 mpoduist

32



	СОДЕРЖАНИЕ
	1 Паспорт рабочей программы учебного предмета
	2 Структура и содержание учебного предмета
	3 Условия реализации рабочей программы учебного пр
	4 Контроль и оценка результатов освоения учебного 
	2. СТРУКТУРА И СОДЕРЖАНИЕ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦ
	3. Условия реализации программы общеобразовательно

		2023-07-14T11:08:18+0300
	ФГБОУ ВО "КГМТУ"
	Подпись документа




