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1 TACIIOPT PABOYEM YUYEBHOM TTPOI'PAMMBI JIMCLIUITJIMHBI
VII1.06. ®uznka

1.1 O6nactb npuMeHeHHs pabodeil mporpaMMbl Y4eOHOMN THCHUTIITHHBI

PabGouass mporpamMma y4eOHOW AHUCHMIUIMHBI SBIAETCS YacThl0 MPOTPAMMBI
MOJITOTOBKU CIIEUATMCTOB cpeanero 3BeHa B cooTBeTcTBUU ¢ OI'OC COO u yuebHbIM
mwiaHoMm crenuanbHoctTy  27.02.03 ABTOoMarnka W TEIEMEXaHWKAa Ha TPAHCIIOPTE
(>KeJIe3HOOPOKHOM TPAHCIIOPTE).

Pabouass nporpamma yueOHoi mucuuruiiabl YI1.06. dusuka npenHazHadeHa IS
peannzanuu  00pa3oBaTENbHOM MPOTrpaMMbl CpeAHEero oOmero oOpa3oBaHUs IPU
HOJrOTOBKE CHELMAIUCTOB CPEIHETO 3BEHA.

1.2 Mecto yuyeOHOW JUCHUIUIMHBI B CTPYKTYpE MPOTPAMMBbI IOJATOTOBKH
CHEIUAINCTOB CPEJAHETr0 3BEHA: BXOJIUT B 00IIe00pa3oBaTENbHBIA IUKI, SBISETCA
y4eOHBIM MPEIMETOM IO BBIOOPY, U3ydaeTCs Ha YIIIyOJIEHHOM YPOBHE.

1.3 Lenu u 3agaun yueOHOM AMCLMIUIMHBI — TPEOOBAHMS K PE3YJIbTaTaM OCBOEHUS

OcBoenue conepxanust yueOHoro mpeamera YII.06. duszumka oOecrneunBaeT
JOCTHKEHUE  OOYYalOIIMMHUCS  JIMYHOCTHBIX, METANpEeAMETHBIX M  MPEIMETHBIX
pe3ynbTaroB, npeaycmorpeHHsix GI'OC COO.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS YU€OHOU TUCIMIUIMHBI IOJKHBI OTPaKaTh:

JI1 — poccuiickyro rpaxaaHCKyl0 UJIEHTUYHOCTb, TATPUOTU3M, YBAKEHHE K CBOEMY
Hapoay, 4YyBCTBa OTBETCTBEHHOCTH Imiepen PoamHO#N, TOpAOCTH 3a CBOM Kpaid, CBOIO
Ponuny, mpomuioe M HaAcTOsIIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu, yBakeHue
rocyJapCTBEHHBIX CUMBOJIOB (Tep0, dar, TUMH);

JI2 — rpaxkxIaHCKYIO MO3UIMI0 KaK aKTUBHOTO U OTBETCTBEHHOTO YJI€HA POCCUKCKOTO
00II1eCTBa, OCO3HAIONIETO CBOM KOHCTUTYIIMOHHBIE MpaBa W OOS3aHHOCTH, YBAXKAIOIIETO
3aKOH W MPaBOMOPSAIOK, 00JIaIal0IIer0 YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO
MIPUHUMAIOIIIETO TPAJAUIIMOHHBIC HAIMOHAIBHBIC U 00IEYEIIOBEUECKHE TYMAaHUCTUIECKUE
U IEMOKPATHUYECKUE IEHHOCTH;

JI3 — rOTOBHOCTB K Ci1yk€HHIO OTEUECTBY, €r0 3aIIUTE;

JI4 — chopMUPOBAaHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOIO Ha JHAJIOTE KYJBTYD,
a TakXkKe pa3IUyHbIX (POopM OOIIECTBEHHOTO CO3HAHMs, OCO3HAHUE CBOEr0 MeECTa B
MOJIMKYJIBTYPHOM MUDE;

JIS — chopMUpOBAHHOCTH OCHOB CaMOPA3BUTHUS U CAMOBOCITUTAHHUS B COOTBETCTBUH C
0O0IIIeYeIOBEUECKUMH IEHHOCTSIMU M HJeaIaMH TPaKIAHCKOTO OOIIECTBA; TOTOBHOCTHh U
CITIOCOOHOCTH K CAMOCTOSATEIIBHOM, TBOPYSCKOM M OTBETCTBCHHOM JICSITCIIHHOCTH;

JI7 — HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMH, JETbMH MJIAJIIIETO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO TMOJE3HOW, YUEOHO-UCCIE0BATEIbCKOM,
MIPOEKTHOM U JPYTUX BUAX JACSITEIBHOCTH;

JI9 — rOTOBHOCTH M CITOCOOHOCTH K 00pa30oBaHUIO, B TOM YHCIIE CaMOOOPa30BaHMUIO,
Ha MPOTSHKEHUM BCEH KU3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEePhIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCIEIIHON MPOo(eCCUOHAIIBHOM M OOIIECTBEHHOM eI TEILHOCTH;

JI10 — »cTeTMyeckoe OTHOIIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUI;



MeranpeameTHble pe3yJibTaThl OCBOEHHUS y4eOHOTO MpeaMeTa OTpakaroT OCBOCHHUE
00yYaOIIMMUCS MEXKITPEIMETHBIX TMTOHATUA U YHUBEPCATbHBIX YueOHbIX nerctBuit (YY)

[To3naBatenbHbie Y'Y 1, BKIIIOYas:

MP 1 ba3zoBsle 102uueckue neNCTBUS:

YV 1 BbIBIATE 3aKOHOMEPHOCTM M NPOTUBOPEUYHS B PacCMATPUBAEMBIX
bU3MYECKUX SIBICHUSAX, aHAM3UPOBaTh (DU3WYCCKHUE TIPOIECChl W SBICHUA, C
WCIIOJB30BaHUEM (PU3MYECKUX 3aKOHOB M TEOPUM: 3aKOHA COXPAHEHUSI MEXaHUYECKOH
sHepruu, 3akoHa KyioHa, MOJNEKyIApHO-KMHETUYECKON TEOPUU CTPOCHUSI BEIIECTBA,;

YV 2 onpeaensite yCIOBUS MPUMEHUMOCTH MoJieNiel PU3NUECKUX TEJ U MPOIECCOB
(siB7IeHUI): MHEpLMAIbHAs CUCTEMA OTCUETa, a0CONIOTHO yrnpyras aegopmanus, Moaenen
rasza, >KMJIKOCTH U TBEPJOTO (KpUCTAJUITMYECKOT0) TeJa, UIealbHOTO Ta3a;

YV ]I 3 BeiOMpatTh OCHOBaHUS JUIsl Ki1acCU(UKAIIMK BEIIECTB;

YV ]I 4 ymers npeoOpa3oBbIBATh MOJICIBHBIC MPEACTABICHUS MIPHU PEIICHUN YUEOHBIX
[MO3HABATEIbHBIX U MIPAKTUYECKUX 3a]1a4;

YV ]I 5 Bei6upars Haubosee 3pPpeKTuBHBIN CIIOCOO pelIeHUs 3a/1a4;

YV ]I 6 BHOCUTH KOPPEKTUBBI B AEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHWBATh PUCKHA TNOCHEACTBUN JEITEIbHOCTH: AHAIU3UPOBATH M OLICHUBATH
MOCJIC/ICTBUSL  MCIIOJIb30BAHUS TEIUIOBBIX JBUTaTel€d M TEIUIOBOTO 3arps3HCHUS
OKpYyXXaroled  cpelbl ¢  TO3UIUNA  DKOJOTUYECKOM  O€30MacCHOCTU;  BIIUSHHE
PaJIHOAKTUBHOCTH HA JKUBBIE OpPraHW3Mbl; TMPEACTABICHUHA O PAlUOHAIBHOM
MIPUPOJIOTIOIB30BaHUU (B MPOIECCE IMOJATOTOBKM COOOINEHUH, BBIMOJHEHUS! TPYIIOBBIX
MIPOEKTOB)

YV 7 pa3BuBaTh KpeaTHMBHOE MBIIUICHUE TPU PEHICHUU KU3HEHHBIX MPOOJIeM,
HarpuMmep, OOBACHATH OCHOBHBIC NPHUHIIMIBI JCHCTBUS TEXHUYECKUX YCTPOWCTB H
TEXHOJIOTUW, TaKUX Kak: yJIbTPa3BYKOBas MArHOCTHKA B TEXHUKE W MEIHIIMHE, paaap,
paauonpuéMHuK, TeneBuszop, Tenepon, CBU — meup u ycinoBus ux 06€30MacHOrO
MIPUMEHEHUS B MPAKTUYECKON JKU3HU;

MP 2 6azoBsie ucciedosamenbckue NEUCTBUS:

YV]I 8 npoBOIUTH 3KCIIEPUMEHTBI U UCCIEAOBAHUS: AEUCTBUS TOCTOSHHOTO MAarHUTa
Ha PaMKy C TOKOM, SBJICHHUS DSJICKTPOMAarHUTHOM WHIYKIIMU, 3aBUCHUMOCTH TNEpUOAA
MEXaHMUYECKUX KOJeOaHUN MaTeMaTUYeCKOro MasTHHKAa OT MapaMeTpoB KoJieOaTeabHOU
CHUCTEMBI;

YV 9 npoBoAUTh UCCIIENOBAHUS 3aBUCUMOCTEH MEXKYy (PU3MUECKUMH BEIMUUHAMMU:
3aBUCUMOCTh TIepuoja oOpallleHus] KOHMYECKOTO MasTHHKAa OT €ro mapaMeTpoB,
3aBUCUMOCTh CHJIBl YIPYTOCTH OT Jedopmariuu JJis NPYKUHBI U PE3UHOBOTO 00paslia;
HCCIIEIOBAHUE OCTBIBAHMS BEIIECTBA; MCCIEIOBAHME 3aBUCUMOCTH MOJIE3HOU MOIIHOCTHU
HMCTOYHHUKA TOKA OT CHJIBI TOKQ;

VYV 10 npoBOauTh ONBITHI MO MPOBEPKE MPEIJIOKEHHBIX THUIIOTE3: TUIOTE3Bl O
PAMON TMPONMOPUMOHAIBHON 3aBUCUMOCTH MEXIY HAJbHOCTBIO MOJIETA U HAYAIBHOMN
CKOPOCTBIO TeJIa; O HE3aBUCUMOCTH BPEMEHU JABUKEHUS OpyCKa M0 HAKJIIOHHOM TIOCKOCTH
Ha 33/IaHHO€ PAcCCTOSIHUE OT €r0 MaccChl; MPOBEPKA 3aKOHOB JIJIsi U30IMPOIECCOB B ra3e (Ha
yIIIyOJIEHHOM ypOBHE);

YV 11 ¢popmupoBaTh HayuHbIH THUI MBIIJIEHUS, BIAJAETh HAYYHOH TEPMHUHOJIOTHUEH,
KJIFOYEBBIMUA TIOHSATUSIMH M METOJIaMH: OIKCHIBATh M3y4YeHHbIe (U3UYECKUE SBJICHUS U
OpOLECChl € HUCIOJIb30BaHMEM  (PU3WYECKUX  BEJIMYUH, HANpPUMEpP:  CKOPOCTh
ANIEKTPOMATHUTHBIX BOJIH, JIJTMHA BOJIHBI M YaCTOTa CBETA, SHEPTHS U UMITYJIbLC (DOTOHA;
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YV 12 ymerp nepeHOCUTh 3HAHUS B MO3HABATEIbHYI0 M MPAKTUYECKYIO 00JIacTu
NEeSTENBbHOCTU: PACMO3HaBaTh (PU3MUECKHUE SIBJICHUS B OINbITAX U OKPYKAIOIIEH >KU3HH,
HampuUMep: OTpaKeHHUe, MNpesoMiieHue, WHTepdepeHius, AUPPAKIUSI U MOIAPU3ALIHS
CBETa, Ucrepcus cBeTa (Ha 0a30BOM ypOBHE);

YV 13 yMerp MHTErpupOBaTh 3HAHHUS U3 Pa3HbIX MPEAMETHBIX 00JIaCTEW: peraTh
Ka4eCTBEHHBIC 3aJ1a4d, B TOM YHCJIE UHTEIPUPOBAHHOTO U MEXIIPEAMETHOIO XapaKTEpa;
pemath pacu€THBIE 3aJa4d C HESBHO 3aJaHHON (PU3MYECKOW MOJAENbI0, Tpedyromune
NPUMEHEHUS 3HAHWWA W3 Pa3HBIX pa3[eoB MIKOJBHOTO Kypca (HU3MKH, a TaK Ke
VMHTETPAlWi 3HAHUW U3 APYTUX NPEIMETOB €CTECTBEHHO-HAYYHOIO [TUKJIA;

VYV 14 BbeigBUTaTh HOBBIE WJAEH, MpEAaraTb OPUTrMHAJIbHBIE TOAXOAbl U PELICHMUS,
pemiaTh KadyeCTBEHHbIC 3aJayd C ONOpOM Ha HU3y4YeHHblE (U3MYECKUE 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nyecKue sBJIeHHs (Ha 6a30BOM YPOBHE);

YV]I 15 npoBoauTh MCCIEAOBAHUS YCIOBUN PaBHOBECHUS TBEPJOrO TeJla, UMEIOIIETO
OCh BpAILCHHS; KOHCTPYMPOBAHHE KPOHIUTEHHOB M PACUET CUJI YNPYTOCTH; U3Y4YEHHUE
YCTOMYMBOCTHU TBEPAOTO TEJa, UMEIOIIETO IIJIOIIAb OIIOPHI;

MP 3 6a3oBsie ymerus pabomams ¢ uHpopmayuei:

VYVl 16 co3maBaTh TEKCTBl B pa3iMYHbIX (opmaTax € Y4YETOM Ha3HAYCHUSA
uH(pOpMaUU U LIEJIEBOM ayIUTOPHH, BHIOMpPAsl ONTUMAJIbHYI (GOpMY IpPEICTaBICHUS U
BHU3yaJIM3alliK, OITOTABIUBATH COOOUIEHUS O METOAAaX MOJIYYEHUsI €CTECTBEHHOHAYYHBIX
3HAHUU, OTKPBITUSAX B COBPEMEHHOU HAYKE;

YV ]I 17 ucions3oBath cpeacTBa HHPOPMAIUOHHBIX KOMMYHHKAIIMOHHBIX TEXHOJIOTUNA
B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3aLUOHHBIX 3a7a4, UCII0Ib30BaTh
MH(GOPMALIMOHHBIE TEXHOJIOTMU [UIsl TIOMCKA, CTPYKTYpPUPOBAaHMsS, WUHTEPHpPETAlUU U
npejcTaBieHuss MHGOPMAlMU MpU TOJATOTOBKE COOOUIEHHM C MPUMEHEHUHM 3aKOHOB
(U3HUKHN B TEXHUKE W TEXHOJIOTHSX;

YV 18 wucnomne3oBath IT — TexHomorun mnpu paboTe C JOMOJHUTEIHLHBIMH
UCTOYHUKaMU HH(popManuyu B 00JacTU €CTECTBEHHOHAYYHOI'O 3HAHMSI, MPOBOJIUTH HUX
KPUTUYECKHUI aHAJIU3 U OLEHKY JJOCTOBEPHOCTH;

Kommynukatusnsie YV /I, BKItouas:

MP 4 6azoBbie ymerus oouerus:

YV 19 apryMeHTUpPOBAaHHO BECTH THAJIOT, Pa3BEPHYTO W JIOTUYHO M3JIarath CBOIO
TOYKY 3p€HHUs, NpHU OOCYyX IACHUH (PUINUECKUX CIOCOOOB pELICHUs 3aJad, Pe3yJIbTaTOB
y4eOHBIX HMCCIIEIOBAHUN U MPOEKTOB B OOJACTH €CTECTBO3HAHUS; B XOAE AUCKYCCHUU O
COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHE MUDA;

YV 20 pabGotate B Tpynme, MpPH BBITOJIHCHHH MPOCKTHBIX padoT, mpu
IJAHUPOBAHHWM, TMPOBEICHUM W HHTEPHPUTAIIMU PE3yJIbTATOB ONbITA U aHAIU3E
JOTIOJIHUTENbHBIX HMCTOYHUKOB HMH(OpPMAMM 10 U3y4aeMoOil Teme; Mpu aHaJIu3e
JOTOJIHUTENbHBIX ~ WCTOYHUKOB  MHpOpManuu; Mpu  OOCYKACHHMH  BOIPOCOB
MEXITPEIMETHOTO XapakTepa Mo TemMam «JIBrmxeHue B mpupone», « TerniooOMeH B KUBOU
IPUPOAE», «INEKTPOMATHUTHBIE SIBJICHUS B IPUPOJAE», «CBETOBBIE SBJICHUS B IPUPOIE»

Perynsatusnsie YV /I, BKitouas:

MP 5 GazoBbI€ yMeHUs camoopeanu3ayuu:

YVl 21 caMOoCTOSTENbHO OCYIIECTBIATH MO3HABATEIBHYIO JI€SITEIbHOCTD, BBIABISATH
npobsieMbl, CTaBUTH W (OPMYJIHPOBAThH COOCTBEHHBIC 3ajJadyd B 0Opa3oBaTEILHOUN
NEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;



YV]I 22 camMOCTOSTENBHO COCTaBIIATh IUJIaH PEIICHHS TMpoOJeMbl C Y4E€TOM
UMEIOILIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEAIOUTEHUI;

YV 23 naBath OLEHKY HOBBIM CUTYaLHsIM;

YV ]I 24 pacuipsth paMKu y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOUTECHUI;

YV ]I 25 nenaTe 0CO3HAaHHBIN BBIOOP, apIYMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

YV 26 ouenuBath NpUOOPETEHHBIN OIIBIT;

YV 27 cnocoOcTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO IMUPOKON IPYAMIIUU B
pa3HbIX 00JacTAX 3HAHUM, MOCTOSHHO TMOBBIIMIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIN
YPOBEHb.

MP 6 6a3oBbI€ yMeHUsL CAMOKOHMPONS, NPUHAMUSL CeDS U OPYUX:

YV 28 naBaTh OLEHKY HOBBIM CHUTYallMsIM, OLICHHMBAaTh COOTBETCTBUE PE3YJIHTATOB
LETISIM;

YV 29 BnageTh HaBbIKaMH II03HABaTEIbHOM pediekcHur KakK OCO3HaHUS
COBEPIIAEMBIX JICHCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YJITATOB U OCHOBAHUM;

YV /I 30 oueHnBaTh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHHS IO UX CHUKECHUIO;

YV 31 ucnons3oBarh npremMbl peIeKCUH ISl OLIEHKU CUTyallud, BBIOOpa BEPHOIO
peleHus;

VYV]J 32 npuHMMaTe MOTHBBI M AapTryMEHTHl APYTMX IPU aHAJIU3€ pe3yJIbTaTOB
NEATEIIBHOCTH;

VYV 33 cmocoOHOCTH IIOHMMAaTh CBOE SMOIMOHAIBLHOE COCTOSIHHE, BHACTH
HAIpPAaBJICHUS Pa3BUTH COOCTBEHHON 3MOILMOHATILHON c(epbl, ObITh YBEPEHHBIM B CEOE;

YV 34 npuHUMaTh OTBETCTBEHHOCTB;

YV]JI 35 npunumarh ceOs, IMOHHMMAas CBOM HEJOCTaTKH M CBOE IIOBEJICHHE,
CHOCOOHOCTh aJIaliTUPOBATHCA K SMOIMOHAIBHBIM U3MEHEHUSM U IPOSBISATH THOKOCTH,
OBITh OTKPBHITHIM HOBOMY;

YV 36 ctpeMHUThCS K TOCTUKEHHIO LIETN U YCIEXY;

YV]I 37 ymeth A€HCTBOBATh, UCXO/I51 U3 CBOUX BO3MOKHOCTEH;

YV]J 38 mnoHMMaTe SMOLMOHAIBHOE COCTOSIHUE JPYTHUX, YYUTBIBATH €r0 IMpH
OCYLIECTBJICHUU KOMMYHHUKALIUH, CTIOCOOHOCThH K COUYBCTBHIO U CONIEPEIKUBAHUIO;

YV 39 BeicTpauBaTh OTHOLIEHUS C JIPYTUMHU JIIOJAbMH, 3a00TUTHCSA, MPOSBIATH
MHTEPEC U pa3periaTh KOH(IUKTHI;

VYV 40 npuHMMaTe MOTHBBI M AapTryMEHTHl APYTMX IpPU aHAJIU3€ pe3yJIbTaTOB
NEATEIIBHOCTH;

YV ]I 41 npuzHaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIUOKU;

YV ]I 42 pa3BuBarh crioCOOHOCTh TOHUMATh MUP C TTO3UIIMH JIPYTOTO YEITIOBEKA.

CoBMecTHas 1esSTeIbHOCTD Kak Y Y 1, BKiItoyas:

MP 7 6a30BbI€ yMeHUA COBMECMHOU OesIMENbHOCMU:

VYV ]I 43 ucnonp30BaTh NperMyIleCTBa KOMaHAHON U UHIUBUAYaIbHOU PabOTHI;

YV 44 BwpIOupaTh TEMaTUKy U METOJIbI COBMECTHBIX NEHCTBHUI C Y4ETOM 0OOIINX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 Yj€Ha KOJUIEKTHBA;

YV]I 45 npuHuMarh 1[E€IM COBMECTHOW JI€SITEIBHOCTH, OPraHU30BbIBATH U
KOOPAMHUPOBATh JICMCTBUSA IO UX JOCTUXKEHUIO: COCTAaBIATh IUIAH JIEMCTBUH,
pacrpenensaTh poJii ¢ Y4éTOM MHEHHUI y4aCTHUKOB, OOCYXAaTh PE3yIbTaThl COBMECTHOM
paboTHI;



YV]I 46 oueHuBaTh KadyecTBO CBOErO0 BKJIaJa M BKJIAJa KaXJOTO YYacTHHKA
KOMaH/Ibl B OOIIMI pe3ysbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

YV 47 npenynaratb HOBbIE MNPOEKThI, OIIEHMBATh HJEH C MO3ULMH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH.

[IpeameTHBIE PE3YNBTATHI OCBOCHUS YUEOHOM TUCUHUIIIIMHBI 00ECIIEYNBAIOT:

[TP1 — chopMupOBaHHOCTH MPEICTABICHUN O POJIH M MECTE (PU3UKHU B COBPEMEHHOM
HAyYHOM KapTUHE MHUpa; TOHMMaHue (U3MYECKON CYHIIHOCTH HAOIIOJaeMBIX BO
Bcenennoii siBneHuil; moHUMaHue poiau GU3MKH B (HOPMHpPOBAHUHM Kpyrosopa U
(GYHKIIMOHATFHON TPaMOTHOCTH Y€JI0BEKa JIIsl pEHICHUS MTPAKTUIECKUX 3aau

[IP2 -  BiajgeHWe  OCHOBOIOJATAIOMIUMHU  (U3MUYECKUMHU  MOHATHUSIMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMH U TEOPUSIMH; YBEPEHHOE II0JIb30BaHUE (U3HUECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOW;

[IP3 - BnajgeHuE OCHOBHBIMH METOJAAMU HAYYHOI'O MO3HAHUS, UCIOJb3YEMBIMHU B
¢u3uke: HaONIOJECHUE, ONMUCAHUE, W3MEPEHHE, HKCIEPUMEHT; YMEHHs oOpaldaThiBaTh
pe3yabTaThl U3MEPEHUH, OOHAPYKUBATh 3aBUCUMOCTH MEXIY (PU3NUYECKUMH BETUUMHAMM,
OOBSICHSTH MOJTYYCHHBIC PE3YJIbTAThI U JI€JIaTh BHIBOJIBL;

[1P4 — copmMupoBaHHOCTh YMEHUS pelIaTh (PUINYECKHE 3a4a4H;

[IP5 — cdopMuUpOBaHHOCTh YMEHHMS NPUMEHATH [OJIYYEHHbIE 3HAHMUS IS
OOBSICHEHUS YCIOBUU MPOTEKaHUsI (DU3NYECKUX SIBICHUW B MPUPOJE U ISl TPUHSATUS
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;

[IP6 — chopMUpPOBaHHOCTH COOCTBEHHOM MO3UIIMHU MO OTHOUIEHUIO K (PU3MUECKON
uH(pOopMaIuu, MoJy4aeMon U3 Pa3HbIX HICTOYHUKOB;

[IP7 — oBnagenue (copMUPOBAHHOCTH MPEACTABICHUI) TMpaBUJIaMU 3alKCH
dbuznyeckux Gopmysl penbepHO-TOUeUHON cuctemMbl oOo3HaueHui JI. bpaitnsg (mis
CJICTIBIX U CIIA00BUIAIINX O0YUYAOIIHXCS).

I[IP8 — cdhopMUPOBAaHHOCTH CHCTEMBl 3HaHMM 00 OO0mUX (PU3HIECKUX
3aKOHOMEPHOCTAX, 3aKOHAaX, TEOPUSAX, NPEACTABICHUM O JIEUCTBUM BO DBceneHHon
(U3UYECKUX 3aKOHOB, OTKPBITHIX B 36MHBIX YCIIOBHUSX;

[TP9 — chopMHpPOBaHHOCTH YMEHHUS UCCIIEIOBATh U aHAIU3UPOBATH Pa3HOOOpa3HbIE
¢du3nueckue SBIEHHS U CBOMCTBA OOBEKTOB, OOBSCHATH MPUHUUILI pPabOThl U
XapaKTePUCTUKHA NPUOOPOB U YCTPOMCTB, OOBSACHITH CBSI3b OCHOBHBIX KOCMHYECKHUX
00OBEKTOB C FeOPU3NYECKUMH SIBICHUSIMU;

I[TP10 — BnageHWe yMEHUSIMM BBIABUTaTh THUIIOTE3bl HA OCHOBE 3HAHUA
OCHOBOIIOJIAraMUX  (U3MYECKUX 3aKOHOMEPHOCTEH UM 3aKOHOB, IMPOBEPSITh HX
AKCTIEPUMEHTAIILHBIMH CPEJICTBAMH, (DOPMYIIHPYSI 1IENTb UCCIAEIOBAHMS;

[TP11 — BiameHwe METOJaMH CAMOCTOSITENILHOTO TJIAHUPOBAHUSI U TPOBEACHUS
(U3UYECKUX DKCIIEPUMEHTOB, OMHCAHWS U aHalu3a TOJYYCHHOW H3MEPUTEIbHON
uH(pOpMaLIH, ONIPeIeICHHs TOCTOBEPHOCTH MOIYYEHHOTO Pe3yJIbTaTa;

[IP12 — cdopMHPOBAaHHOCT, yMEHUN MPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHWBATh TOCJEACTBUS OBITOBOM W TIPOU3BOJICTBEHHOW JIESITEIBHOCTH YEJOBEKA,
CBSI3aHHOM C (PU3UUECKUMHU MPOLIECCAMU, C MTO3ULUN IKOJIOTUIECKON O6€30MacHOCTH.

[IP13 — cdopMupoBaHHOCT, MOTHBALIMM K Oyaymied npodeccroHaabHON
JEeSATENBHOCTH (PU3UKO-TEXHUUYECKOTO MPOdUIIs.



CooTHoIIIEHHE JTUYHOCTHBIX, METAMPEIMETHBIX M MPEAMETHBIX Pe3yJIbTaTOB OCBOCHUS
y4eOHOTro mpeMeTa.

VII1.06. ®uznka
B KOHTEKCTE MOATOTOBKHU K (POPMUPOBAHUIO U PA3BUTHUIO OOLIMX KOMIIETEHIIMH,
npenycmotpeHHsix I'OC CIIO

Kon u HanmeHoBaHue (pOpMHUPYEMBIX [Tnaaupyemple pe3yabTaThl OCBOSHUS TUCIIUTIIHHBI
OOIIMX KOMIIETCHIUI JIMYHOCTHBIE Pe3yJIbTaThI [IpeameTHbIC
MeTanpeaMeTHbIE pe3yIbTaThl
OK 01. BsiGupath crocoObl perieHus JIP1,JIP2, JIP4,JIP7 I1P1,ITP4,
3a1a4 npohecCHOHATBLHOM MP1, MP3. MP4, MP 5 I1P5,I1P6

JCATCIIBHOCTH IIPUMEHUTCIIBHO K
PAa3JIMIHBIM KOHTCKCTAM

OK 02. Hcnosnb3oBaTh COBPEMEHHBIC JIP2, JIP 4, JIP7, JIP9 I1P2,

CpeacTBa TIOMCKA, aHajau3a u MP 3,MP5, MP6 [1P4,I1P7,ITP9
HHTEpIpETAIIH nHpopmarun u
WH()OPMAIIMOHHBIC  TEXHOJOTHH IS
BBITIOJIHEHMS 33]1a4 TPOECCHOHATILHON

JIeSITCILHOCTHU
OK 03. [LmanupoBate U JIP 4,J1P7,J1P9 I1P3,I1P6,
peanu30BbIBATh COOCTBEHHOC MP2, MP5,MP6 I1P8,ITP10
MpoeCCHOHAIBHOE U JIMYHOCTHOE
pa3BuUTHE, MPEANPUHUMATEIBCKY IO

JEATEIBHOCTh B MPOQECCHOHATBHOM
chepe, UCHOIB30BAaTh 3HAHUSA IO

(huHaHCOBOM IPaMOTHOCTH B

Pa3IUYHBIX JKU3HEHHBIX

00CTOSITETBCTBAX

OK 04. DddextuBHO JIP 2, JIP 3, JIP 7, JIP 8 I1P4,I1PS,
B3aMMOJICIiCTBOBaTh W paboTath B MP 4, MP5,MP6 I1P9,ITP10
KOJIJIGKTUBE Ml KOMaH/Ie

OK 05. OcymiecTBasiTh JIP1, JIP 3JIP2, JIP4,JIP7 I1P3,I1PS5,
YCTHYIO u MIACbMEHHYO MP1, MP3. MP4, MP 5 I1P7,ITP9

KOMMYHI/IKaIII/IIO Ha FOCYI[apCTBeHHOM
sa3pike  Poccuiickoit  @enepauun ¢
y4eToOM OCOOEHHOCTEW COIMAIbHOTO U
KYJIBTYPHOI'O KOHTEKCTa

OK 06. [IposiBAsATE TpakIaHCKO- JIP 1, JIP 2, JIP 3, JIP 5, JIP 8, JIP 9 | ITP2,ITP5,I1P6
MaTPUOTHYECKYIO MIO3HULIHIO, MP 3,MP5, MP6 I1P8
JI€MOHCTPHUPOBATh OCO3HAHHOE

MOBEJIEHUE HAa OCHOBE TPATULIMOHHBIX
00111e9YesIOBeUYeCKIX IIEHHOCTEH, B TOM
yycjie € y4eToM  TrapMOHM3alUu

MEKHAIIMOHATBHBIX u
MEXKPETUTHO3HBIX OTHOIICHUH,

MIPUMCHSITh CTaHIaPTHI

AHTHKOPPYIIIMOHHOTO TIOBEJICHUS;

OK 07. CopeiicTBOBaTh COXpPaHEHUIO JIP 1, JIP 2, JIP 5, JIP 10 I1P1,ITP3,ITP5
OKpYKaroleun cpenbl, MP 3,MP5, MP6 11P7
pecypcocOepeKeHHIO, MIPUMEHSTH

3HaHHA 00 W3MEHEHHWU KIIMMATa,

TIPUHITATIBI OEepEKITUBOTO

IIPOU3BOJICTBA, 3¢ EeKTUBHO




JIEUCTBOBATH B YpE3BhIYANHBIX

CUTYaIUIX
OK 09. Ilons3zoBatbest JIP1,JIP2, JIP4,J1P7 [1P6,I1P7,I1P8
po¢eCCHOHAIBPHON TOKyMEHTAIlMel Ha MP1, MP3. MP4, MP 5

roCyJapCTBEHHOM U
MHOCTPAHHOM SI3bIKax

1.4 KonudecTBO 4acoB Ha OCBOCHHME paboueil MporpaMMbl Y4eOHOW UCHUILUIMHBI,
O04HOM (OpMBI OOYICHHUS:

MaxkcumanbHas yueOHast Harpy3ka - 212 yaca, u3 HUX:

oOs3aTenpHas yueOHast Harpy3ka oOydaromierocs - 195 gaca

B TOM YHCJIE:

- TeopeTudeckoe o0yuenue — 112 yacon

- IPAKTUYECKUE 3aHATUSA — 55 yacoB

- nabopartopHble 3aHITHs — 18 yacoB

- KOHCYJIbTallUU — 5 4acoB

- IPOMEXKYTOYHAas arrecranus — 12 yacos

1.5 Vcionb3yemble METOBI O0yUEHUs

1.5.1 [TaccuBHBIE: NEKIUS, AEMOHCTPALMS. YTEHUE, OTIPOC

1.5.2 AxTuUBHBIE W WHTEpPAKTUBHBIC: TBOPYECKOE 3aJaHue, paboTa B MallbIX TIpynmnax,
oOyyarouie urpbl (AMJaKTUYECKass Wrpa, JAejioBas Wrpa), 3BpHUCTHYECKas Oecena,
npoOjemMHasi JIEKIUsS, TMOJArOTOBKA MPE3EHTALM, MO3roBOM IMTYypM, JHUCKYCCHS,
TECTUPOBAHUE.
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2 CTPYKTYPA U COJIEPYKAHUE PABOYEN YUYEBHO TTPOT'PAMMBI
JTACHUTUIMHBI

2.1 O0beM paboueit ydeOHOUM ImporpaMmbl JTUCHHUIIMHBI U BUIbl Y4€OHON pabOTHI
O4HOU (POopMBI 00YUCHHS

Bun yueGHOM paboThI O6bem yacoB

MakcumanbHasi yaeOHast Harpy3ka (Bcero) 212
O0s13aTenbHas ayIuTOpHas yueOHasi Harpyska (Bcero) 195

B TOM YHCIIE!

TEOPETHYECKOE 00yUeHHe 122
IIPAKTHUYECKUE 3aHATHS 55
71a00pPaTOPHBIC 3aHATHS 18
WHuBuyaibHBIA TPOCKT *
KOHCYJIbTallu! 5
[TpomesxyToUHas aTTecTanus o yueOHOMY NPpeIMETY B hopMe dK3aMeHa 12
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2.2TemaTnyeckuii T1aH U cojepkaHue padodelt yueOHoM nporpaMmmsel qucturuinabel YI1.06. @uszuka

JUIs OYHOU (POpMBI 00yUEHUSI

HaumenoBanue No Copepxanue yueOHOTo MaTepuana, 1abopaTopHble U MPaKTUYECKUue padoThI, Komuu | ®Dopmupye
pa3ziesIoB U TEM 3aHSAT camocTosTellbHas paboTa 00yJarommxcs, KypcoBasi padoTta (TIpOeKT) €CTBO MbIE
us 4acoB | pe3yJbTaThl
OCBOEHUS
1 2 3 4
1 xypc, 1 cemectp
MakcumanbHas yaeOHass Harpyska — 90 yaca
Obs3arenpHas yueOHast ayaAuTopHas Harpyska (Bcero) — 90 gacos
TeopeTuueckoe o0yuenue — 54 gaca
IIpaKTUYECKHE 3aHITUS — 18 yacoB
nabopaTopHbIE 3aHATHS — § yaca
KOHCYJIbTaluu — 4 yaca
[IpomexyTouHas aTTectanus B popme 3k3aMeHa — 6 4acoB
Pasnen 1. Mexanuxka 28
Tema 1.1 Kunematuka | ConepxaHue ydeOHOTO MaTepHana: JIP4 JIPS
MATCPHATILHOM TORII 17 KunemaTnka marepuajibHoil Touku. [lonsaTne MarepuansHoil Touku. Paguyc-BekTop, 2 H§86 H;) 170
BEKTOPBI MEPEMEIIEHUS], CKOPOCTH U YCKOPEHHUS. Y PAaBHEHUsI IBUKEHUSI MaTepuaibHOU JI\I/[P 1J;/[P2
TOUYKH B BEKTOPHOM M KOOPAWHATHOHN opmax. MP3 MP4
Coneprxanue yueOHOTo MaTepuaa: MP5 TIP1
I1P2 I1P3
2 CBoOoanoe najgenue Tesd. J[BIDKEHHE TeNl C MOCTOSHHBIM YCKOpPEHHEM CBOOOIHOTO 2 IP4 TIPS
TTAZCHHA. IIP10 ITP11
[IpakTHyeckue 3aHATHUS: I1P12,IIP13
3 IIpakTnueckas 3ansatne Nel KuHemaTnka npsiMOJIHHEHOIO ABHKEHUSA 2
MaTepUAJIbHOH TOYKH.
Copepxanre yueOHOTO MaTepHana;
4 JJieMEeHTbl KHHEMAaTHKH BpPalATeJbHOI0 [BHKEHHUSI MaTepPHAIBLHONH TOYKH. 2

HBI/I)KGHI/IX TCJI B YCJIOBUSA TATOTCHUSA




[IpakTrueckue 3aHATHS:

5

IIpakTuyeckoe 3ansitue Ne 2. Kunemaruka KPHUBOJMHENHOT0 JABHKEHUS
MaTepUuaJIbHOH TOYKH.

Tewma 1.2. [lunamuka

Copepxanre yueOHOTO MaTepuana; JIP4 JIPS
MAaTepHABHON TOTKH 6 3axonbl HeroToHa. [TonsTue cunbl. HepimanbHble cucteMsl oTcueta. Macca. Jﬁf); Jﬁ)P 170
[IpakTrueckue 3aHATHS: MP1 MP2
MP3 MP4
7 IIpakTnueckoe 3ansaTue Ne 3. /luHaMuka MaTepHAIbHON TOYKHU MP5 TIP1
[1P2 I1P3
I1P4 I1IP5
Coneprxanue yueOHOro MaTepuaa: P10 TIP11
8 Cuibl B Mexanuke. ['paButanimonsbie cuiibl. Cuibl ynpyroctd. Cuiibl TpeHHUSL. [TP12,1TP13
Copneprxanue yueOHOTro MaTepuana:
9 Nmmynse Tena. 3akoH cOXpaHeHUs1 MMITYJIbCA.
Coneprxanue yueOHOro MaTepuaa:
10 PeakTuBHOE IBUKEeHHE . Y CIIEXH B OCBOCHHMH KOCMUYECKOTO ITPOCTPAHCTBA.
Tewma 1.3.Pabota u Coneprxkanue ydeOHOr0o MaTepuana: JIP4 JIPS
MEXaHWYECKast DHEPTUs = JIP6 JIP7
11 3aKkoH coXpaHeHUs] MeXaHMYecKoW 3Heprum. MexaHudeckas pabota. MOIIHOCTb. JIPS JIP10
Kunernyeckasi 1 mOTEHIMAIbHAs YHEPTHsL. MP1 MP2
[IpakTnueckue 3aHATHS MP3 MP4
12 IIpakTnyeckoe 3ansaTHe Ne 4 3aKOHBI COXpAaHEHHMS MEXAHHKH. 11\_145 ; 11__[[1}:;
I1P4 ITIP5
ITP10 ITP11
IT1P12,11P13

Tema 1.4.21eMeHTHI
MEXaHUKH TBEPJIOTO

Conepxkanue yueOHOTO MaTepHaa:

13

YcioBusi paBHoBecusi a6C0IIOTHO TBepaoro teqa. Llentp Tsokectu. Buasl paBHOBecUs
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TCia.

TBEPAOTO Tela.

JlaGopartopHble 3aHATHS:

14 JlabopaTopHoe 3ansitmeNel Omnpenenenne NUIOTHOCTH TeJd NPaBHIbHOM 2
reoMeTpu4eckoi ¢gpopmbl
Paznen 2. MonexkynspHas pu3nka ¥ TepMOJUHAMUKA 32
Tema 2.1. OcHOBBI Coneprxkanue ydeOHOr0o MaTepuaa; JIP4 JIP5
MOJIEKYJISIPHO- JIP6 JIP7
KHHETHYECKOUI 15 | Okcnepumentaiabubie ocHOBbI MKT. MKT uaeansHoro rasa. 2 JIPS JIP10
TEOPUU UJICATBHOTO Ta3a MP1 MP2
Coneprxanue yueOHOT0O MaTepuaa; MP3 MP4
MP5 TIP1
16 | Temnepatypa  JHeprusi TeIUIOBOIO /JABH:KEHHMsI MOJIeKyJ. TerjioBoe paBHOBECHE. 2 P2 TIP3
AOcomioTHas TemnepaTrypa
Coneprxanue yueOHOT0O MaTepuaa; [IP4 TIPS
' [IP10 ITP11
17 | JaBnenue raza. OcnoBHoe ypapaenue MKT YpaBHeHue cocTOSIHUSI H1€aJIbHOIO ra3a. 2 [1P12,11P13
[IpakTnueckue 3aHATHS:
18 \ IIpakTuyeckoe 3ausaTHe Ne S OcHoBHoe ypaBHeHue MKT uaeanbHoro raza 2
Copepxanre yueOHOT0O MaTepHana;
19 | I'a3oBbIe 3aKk0HBbI. M30mporiecchl. 2
[IpakTnueckue 3aHATHS:
20 | lpakTnueckoe 3ansaTe Ne 6 MKT ugeanbHoro raza. I'azoBble 3aKOHBI. 2
JIaGopaTopHbIe 3aHATHS:
21 \ JlabGoparopHoe 3ansitue Ne2 IlpoBepka ypaBHeHUs H30XOPHOI0 NMpouecca. 2
Copepxanne yueOHOTO MaTepHaa;
Tema 2.2. Arperatubie | 22 | [lapooOpa3oBanue. HachlmeHHbIH U HeHACBIIIEHHBIH Map. 3aBUCUMOCTb TEMIIEPaTyphbl 2
COCTOSIHUS U (pa30oBbIe KHUIICHUS OT BHELIHETO JaBJIeHMs. BiaaxkHOCTh Bo3ayxa. JIP4 JIPS
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Mepexo/ibl JlaGopaTopHble 3aHATHS: JIP6 JIP7
JIP8 JIP10
23 | JlabopaTopHoe 3aHsiTue Ne 3 2
MP1 MP2
OnpenesneHue BJAKHOCTH BO31yXa
C - 5 : MP3 MP4
oJiep)KaHue yueOHOro MaTepuarna: MP5 TIP1
24 | IloBepXHOCTHOE HATSIKeHHE KUAKOoCcTH. CMaunBanue. KanuuIsIpHOCTD. 2 ITP2 TIP3
a6 . [1P4 T1P5
abopaToOpHbIE 3aHATUA: IIP10 IIP11
25 | JIabopaTropHoe 3aHsiTHE Ned 2 [1P12,1TP13
Onpenenenne k03 (puHEeHTA NOBEPXHOCTHOI0 HATSIZKEHUSI AKUIKOCTH
Copepxanue yueOHOT0 MaTepHana:
26 | Kpucrauinyeckue u amop¢uble Teia. MexaHUUYECKHE CBOMCTBAa TBEPABIX Tel. Buabl 2
nedopmaruu. 3akoH ['yka
Coneprxanue yueOHOTO MaTepuaa;
27 | JIuHeiiHoe M 00bEMHOE paclIMpeHne TeJl NPH HATPEeBAHUM. 2
Coneprxanue yueOHOT0O MaTepuaa;
Tewma 2.3 OcHOBBI 28 | Buytpennss sHeprusi. Pabota B TepmoauHamuke. KonnyecTBo TEMIOTHI. 2
TEPMOJUHAMUKHU
Copepxanre yueOHOT0O MaTepHana;
29 | 3akoubl TepmoguHamuku. TertoBeie npurarenu. KI1J] TeniaoBsix ABUTATENEH. 2
[IpakTuueckue 3aHATHA:
30 | IpakTnueckoe 3ansaTHe Ne 7 OCHOBBI TEPMOAMHAMMKH 2
Pa3znen 3. DnexTtpoauHamuka 20
Tema 3.1. Coneprxkanne y4eOHOro MaTepuana;
DneKTpocTaThKa 31 | DaexkTpu4yecKkui 3apsa U dJeMeHTapHbIe YacTUlbl. CBONMCTBA JIEKTPUYECKOTO 3aps/a. 2 JIP4 JIPS
3apspKeHHBIC Tea. DIeKTPU3AIHs Tell. JIP6 JIP7
JIP8 JIP10
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Coneprxanre y4eOHOT0 MaTepurana; MP1 MP2
= MP3 MP4
32 | 3akon KyJsoHna. B3aumopelicTBue 2JIEKTPUYECKUX 3apsIO0B. 2
MP5 I1P1
Coneprxkanue ydeOHOr0o MaTepuaa; [1P2 I1P3
I1P4 I1P5
33 | Dnekrpocratuueckoe moje. HampsikeHHOCTh JJIeKTpHYecKoro moJjsi.. PabGora cun 2 P10 TIP11
JIEKTPUYECKOIO HOJISL.
P TP12,1TP13
Coneprxanue yueOHOTo MaTepuaa:
34 | IpuHOMN CyNepPHoO3UIIHU FJIEKTPUIECKUX TO0JIe. 2
CuiioBbI€ JIMHUM 3JIEKTPUYECKOTO TOJIS.
[IpakTryeckue 3aHATHSL:
35 | lIpakTnyeckoe 3ansaTHe Ne 8§ JiekTpocraTuka 2
Coneprxanue yueOHOro MaTepuaa:
36 | IIpoBOAHMKH B 3J1€eKTPOCTATUYECKOM I0JI€. 2
Coneprxanue yueOHOT0O MaTepuaa;
37 | Ju3JIeKTPUKH B JJIeKTpocTaTH4eckoM moJse. Tumnbl guanektpukoB. [lomspuzanus 2
JMRJIEKTPUKOB B AIEKTPOCTATUYECKOM T0JIE.
Coneprxanue y4eOHOr0 MaTepuarna:
38 | duekTpoeMKocTh. KongeHncaTropsl. OHEprus 3apspkeHHOTO KOHJIEHCATOpa. 2
Coneprxkanne ydeOHOTo MaTtepuana :
39 | CoennHenne KoHaeHcaTopoB. IlocienoBarenbHOE U apauIEIbHOE COCIUHEHUE 2
KOHJICHCATOPOB.
[IpakTrueckue 3aHATHA:
40 | IIpakTnueckoe 3anaTHe Ne 9  KonaeHncaropsbl. JIeKTPOEMKOCTh KOHACHCATOPA. 2
Hroro 3a cemecTp 90
Teopernueckoe oOyueHue 54
NPAKTUYECKUE 3aHATUS 18
na0opaToOpHbIE 3aHATHUS 8
KOHCYJIbTAIlAN 4
[TpoMexxyTouHas aTTecTauus 1o yuyeOHoi nucuuIuiiee B GopMe IK3aMeHa 6
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1 kypc, 2 cemectp
MakcumanbHasi ydyeOHas Harpy3ka — 122 gaca
Obs3arenbHas yueOHast ayAuTOpHasi Harpy3Ka — 122 yacos
TeopeTnueckoe ooyueHue — 68 Jaca
IIPaKTUYECKHE 3aHATUsI — 37 4acoB
nabopaTtopHsble 3aHsTHsA — 10 yaca
KOHCyJIpTaluu — | yaca
[TpomexyTouHas aTTectanus B popme sk3amMeHa — 6 yacoB

Paznen 3. Dnexrpoannamuka 32
\Tema 3.2. 3akoHbI Copepxanue yueOHOT0 MaTepHana; JIP4 JIP5
IIOCTOSIHHOT'O TOKa - JIP6 JIP7
1 JduekTpuyeckuii TOk B Merasaax. Cunma W IUIOTHOCTh, Toka. Hampspokenue. 2 JIPS JIP10
DIEeKTPUUECKOE COMPOTUBICHHUE MTPOBOIHUKOB. MP1 MP2
Coneprxanue yueOHOT0O MaTepuaa; MP3 MP4
2 3akon Oma aas yuyactka menu. CONpOTHUBIICHHE NPOBOJHUKA. DJICKTPUUYECKUE LICTIH. 2 MP5 I1P1
Coenunenne IIPOBOJTHUKOB. T1P2 I'1P3
Conepxanue yaeOHOTO MaTepuaa; [1P4 I1P5
3 3akon Oma a8l 3aMKHYTOHM Lemu. DJEKTPOJBIKyIIas cuia. Pabota M MOIIHOCTH 2 1IP10 ITP11
IMOCTOSIHHOTO TOKA. I[1P12,ITP13
[IpakTrueckue 3aHATHS:
4 | IIpakTnyeckas 3ansitie Ne 10 3aKoHBI IOCTOSIHHOIO TOKA 2
JlabopaTopHbIe 3aHATHS:
5 \ JlabopaTopHoe 3ansitueNeS IIpoBepka 3aKOHOB MOCTOSTHHOI'O TOKA 2
JlabopaTopHbIe 3aHATHS:
6 JlabopaTopHoe 3ansitue Ne6  Omnpeaesnenue 3/IC 1 BHyTpeHHEro cOnpoTHBJICHUSA 2
HCTOYHHKA TOKA
JIaGopaTopHble 3aHATHS:
7 JlaGopaTopHoe 3ansiTue Ne7 2

Onpenenelme YaeJbHOI0o CONMPOTUBJCHUSA MMPOBOIHUKA
HccnenoBanue 3aBHCHMOCTH MOITHOCTH AJNEKTPHYECCKOI0 TOKA 0T HAIIPSKCHUA

17




Tema 3.3.

ConeprxaHue yueOHOTO MaTepuaa;

DIIEKTPUUECKHUI TOK B JIP4 JIPS
8 DJIeKTpUYecKash MPOBOAUMOCTb Pa3JIMYHBIX BelleCTB. JJIEKTPOHHAS NMPOBOAMMOCTH 2
Pa3JIMYHBIX Cpeaax JIP6 JIP7
MeTaJlJIOB. 3aBUCHUMOCTh CONPOTUBIICHUs  MPOBOJHMKA  OT  TEMIEPaTyphl. JIPS JIP10
CBepXnpoBOIUMOCTb. MP1 MP2
Copepxanue yueOHOro MaTepHana: MP3 MP4
9 DJieKTpUYecKHii TOK B MOynpoBogHuKax. CoOCTBEHHAs U MPUMECHAsT MPOBOJIUMOCTb. 2 MP5 I1P1
P-nn nepexona. ITonmynpoBoaHuKoBbIN 1uoj. TpaH3uCTOpPHI. I1P2 ITP3
Coneprxanue yueOHOTo MaTepuaa: 11P4 I1P5
I[TP10 ITP11
10 | DnexkTpuYecKuii TOK B MKUIAKOCTIAX. DJIEKTPOIM3. 3aKOHEI d1eKkTponusa dapanes. 2 [IP12.IIP13
>
Copepxanue yueOHOT0 MaTepHana;
11 | DnekTpuyeckuil TOK B ra3ax (Bakyyme). TepMoasieKTpoHHast amuccud. JlaMnossiil 1uof, 2
TpUOJ. DNEKTPOHHOIYyYeBas TpyOKa.
[IpakTrueckue 3aHATHS:
12 | IlpakTnyeckoe 3ansitue Ne 11 2
DJIeKTPUYeCKHii TOK B Pa3JIMYHbIX Cpeaax
Tema 3.4.MaruutHoe Copepxanue yueOHOT0o MaTepHana:
nosne = »
13 | BzaumopeiicTBue nNpoBOAHUKOB ¢ TOKOM. MaruuTHoe moJie. Bekrop mMarHuTHOM MHAyKuYy — 2
MarHuTHON MHAYKIMU. MarautHbsiil noTok. Cuiia Amnepa. Cuaa Jlopenua.
JIBu>KeHHE 3apsKEHHBIX YaCTUIl B MArHUTHOM TIOJIE.
[IpakTnueckue 3aHATHS:
14 | IIpakT4eckoe 3ansaTHe Ne 12 2
MarsuTHO€ 1nosue
Tema 3.5 Onextpomar- | 15 | SIBjeHHe 2JIEKTPOMArHUTHON MHAYKIHMHU. 3aKOH IEKTPOMarHUTHOW NHIYKIIUH. 2
HUTHAs WHTyKIUS Camounnaykuusa. MTHAYKTUBHOCT. DHEPrUsi MATHUTHOTO TMOJIS
[IpakTrueckue 3aHATHS:
16 | IpakTnueckoe 3ansTHe Ne 13 2
JIEKTPOMATHUTHASI HHAYKIMS
Paznen 4. Kosnebanus ¥ BOJIHBI 20
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Tema Coneprxanue yueOHOTo MaTepuaa: JIP4 JIPS
4.1.MexaHn4ecKue JIP6 JIP7
KOJIEOAHUS U BOJIHBI 17 | MexaHu4eckue koJiedaHusi 1 BoJaHbI. CBOOOTHBIC KOteOaHus. [ apMoHUYecKue JIP8 JIP10
kosebanus. CKOpoCTh M YCKOpEeHUE IpH KojiebaTenbHOM ABMkeHnu. Konebanus rpysa Ha MP1 MP2
npyxuHe. MatemaTrudeckuii MassTHUK. [IpeBpalienre sHepruu mpu Koyie0aTeIbHOM MP3 MP4
JBIKEHUH. BBIHYXI€HHBIC KOJICOaHUs MP5
[IpakTrueckue 3aHATHS: [1P1 I1P2
[1P3 I1P4
18 | IlpakTn4eckoe 3ansitue Ne 14 IIP5 TIP10
MexaHn4yecKkue KojJae0aHUsI M BOJIHBI. [IP11 IIP12
Tema 4.2. Copepxanue yueOHOr0o MaTepHana:
DNIEeKTpOMarHUTHBIC JIP4 JIPS
KOJIeOaHUSI U BOJIHBL 19 | CBoOoaHble KoJIe0aHus B KoJedaTeabHOM KOHTYype. Dopmyrna Tomcona JIP6 JIP7
[TepemeHHBbIN 3EKTPUUECKUN TOK. J[€MCTBYIOIIME 3HAYCHUS CUJIbI TOKA U HanpsikeHus. Moty JIP8 JIP10
MEPEMEHHOT0 TOKa MP1 MP2
[IpakTrueckue 3aHATHS: MP3 MP4
20 | IIpakTtu4yeckoe 3ausitue Ne 15 MP3
JIEKTPOMATHUTHBbIE KOJIeOaAHMS. [IP1 ITP2
Coneprxkanne ydeOHOT0 MaTepuana: [P3 TIP4
ITP5 ITIP10
[IP11 ITP12

21

EMKOCTh M HHIYKTHUBHOCTB B LIENIM IEPEMEHHOTO TOKA. AKTUBHOE CONPOTHUBIICHUE,
€MKOCTHOE, MH/IyKTUBHOE CONPOTUBICHUs. 3aKk0oH OMa 115l NepeMeHHOro TOKa.
DNEKTPUYECKUNA PE3OHAHC

HpaKTI/I‘leCKI/IC 3aHATHUA:

22

IIpakTnueckoe 3ansaTue Ne 16
3akon OMa U1l IepeMeHHOr0 TOKA.

Conepxkanue yueOHOTO MaTepHaa:

23

['enepupoBaHue 371€KTPUIECKON IHEPTHH.

TpauncpopmaTop. Pexumbl Tpanchopmatopa. Ilepeada anekTpoIHepruu Ha
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‘ paccTosiHus

[IpakTrueckue 3aHATHS:

24 | lIpakTnuyeckoe 3anstue Ne 17 2
Tpauncpopmarop.
ConeprxaHue yueOHOro MaTepuaa:
25 | DJIeKTPOMArHUTHOE MoJie. DJIeKTPOMATrHUTHBIE BOJIHBI. [IpuHIMne! paguonprueMa u 2
panuonepenadu
[IpakTrueckue 3aHATHS:
26 | IIpakTnueckoe 3ansaTue Nel8 2
JIEKTPOMATHUTHBIE BOJIHBI.
Pasznern 5. Ontuka 26
Tewma 5.1. DnemeHTbI Copepxanue yueOHOr0o MaTepHana:
F€OMETPUYECKON ONITUKY = JIP4 JIPS
27 | llpsmonuHeiiHoe pacnpocTpaHeHue cBeta. OCHOBHbBIE 3aKOHbI onTHKM. [lokazarens 2 1IP6 JIP7
npenaomieHus cpeasl. [loyHoe oTpaskeHue. JIPS JIP10
[IpakTHyeckue 3aHATHS: MP1 MP2
28 | llpakTuyeckoe 3ansitue Nel9 2 MP3 MP4
OCHOBHbIE 3aKOHBI ONITHKH MP5
ConeprkaHue yueOHOro MaTepuaa: 1P1 TTP2
— I1P3 I1P4
29 | JIun3bl. ®opmysia TOHKOH JHH3bI. 2 PS5 TIP10
3epkara TP11 TIP12
[IpakTHyeckue 3aHATHS:
30 | IlpakTnuyeckoe 3ausitue Ne 20 2
IHocTpoenusi uzodpaxenuii B tnH3ax. Iloctpoenns n3o0pakeHnii B 3epKajax
JlabopaTopHbIe 3aHATHSL:
31 | JlabopaTopHoe 3ansiTHe Ne 8 2

Oﬂpene.nenne MnmoxKasarTeJis nNpeJIOMJICHUA CTEKJIA

Tema 5.2. DneMeHTHI

Copepxanne yueOHOTO MaTepHana;
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BOJIHOBOI OIITHUKH.

JI14 JIS JI6 JI7

doromerpus. 32 | IlpencraBienusi o npupoae cBera. Ckopocts cBeta. [Ipunnun [oiirenca 2 JI8 JI10
W3ny4enue u CeKTPbL BoJiHoBbIe cBoOlicTBa cBeTa (nuctepcus, ubpaxius, HHTephepeHLrs, TOIsSPU3aLHs) M1 M2 M3
Copepxanue yueOHOro MaTepHana: M4 M5 M8
M9 111 112
33 | ®@oToMeTpUYeCKHE BeIHYHHbI. 3AKOHbI OCBEIIIEHHOCTH. 2 I13 114 I15
IT10 IT11
[IpakTuueckue 3aHATHS: 112
34 | IlpakTnuyeckoe 3ansitue Ne 21 2
3aKOHBI OCBCIIEHHOCTH.
JlaGopaTopHble 3aHATHUS:
35 | JlaGopaTopHoe 3aHsitue Ne 9 2
IIpoBepka 3aK0HOB OCBEIEHHOCTH
Copepxanue yueOHOT0 MaTepHana;
36 | TemoBoe uznydenue. YepHoe teino. Jlromunectiennus. TUITBI CIEKTPOB. 2
HIxkana 3JIeKTPOMATHUTHBIX U3J1y4eHUH
[IpakTrueckue 3aHATHS:
37 | llpakTnuyeckoe 3ausitue Ne 22 2
H3nydennus u cieKTpbl.
Tema 5.3 Coneprxanue ydeOHOr0o MaTepuana:
DJIEMEHTHI TEOPUHU
OTHOCUTEIbHOCTH 38 | IlocTyJIaThl TEOPUH OTHOCUTENbHOCTH. OCHOBHBIE CIICJICTBUS BHITEKAIOIINE U3 TEOPUH 2
OTHOCHUTEIbHOCTH.
Copepxanue yueOHOro MaTepHana:
39 | PeraTHUBUCTCKAsA AMHAMHUKA. 3aBUCHMOCTb MacChl OT CKOPOCTH. CBsI3b MEXIy MAacCOu U 2
SHEPIrUEH.
Paznen 6. KBantoBas ¢pusnka 28
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Tema 6.1. KBanToBbIE Coneprxanne y4eOHOT0 MaTepurana: JI4 JIS J16 JI7
CBOICTBA U3JIy4YEHHUS JI8 JI10
40 | ®oro3dpdext. Buani porodddexra. 3akous BHemHEro Gorodddexra. YpaBHEHHE M1 M2 M3
Ditamreiina aus Gorosddekra. M4 M5 M8
M9 I11 112
Cozep:kaHue y4eOHOTO MaTepuaa: 13 114 115
I110 1111
41 | I'umote3a Ilimanka. @OTOHBI. DHEPTUS U UMITYJILC (OTOHA 112
[IpakTrueckue 3aHATHS
42 | llpakTu4yeckoe 3ansitue Ne 23
Dorodpdexr.
Tema 6.2. Coneprxkanue y4eOHOro MaTepuaa: JIP4 JIP5
ATomHast pusukKa. JIP6 JIP7
®usuka aToMHOro saapa | 43 | Moaeau atoma Tomcona u Pesepdopaa. [IporruBopeuns miiaHeTapHOH MOACIIH aToMa U JIPS
knaccndyeckoit pusuku. [ocryaarel Bopa. Dueprus snekrpona B arome Bogoponaa. CrekTp MP1 MP2
aToMa BOJIOpOJia MP3 MP4
Conepxanue yaeOHOTO MaTepuaa; MP5
44 | sIBjieHUe PaAHOAKTHBHOCTH. 3aKOH PAIMOAKTHUBHOI0 pacnaja. o-, - pacma. TIP1 ITP2
y-uznydeHue. Meroibl HAOMIOACHUS U PETUCTPALIMU PATUOAKTUBHBIX M3TYYCHHUI U YaCTHIL TIP3 14 IT5
[IpakTuueckue padbOTHI: HPll'[(i)ll_[ZP 11

45

IIpakTnyeckoe 3ansaTue Ne 24
3aKoH paJHOaKTHBHOIO pacnaja.

Copepxanrie yueOHOT0O MaTepHana;

46

JHeprus cBsA3M aTOMHBIX fjep. [edext maccol. Anepusie cunbl. Monenu spa.

Conepixanue yueOHOTO MaTepHaa:

47

Slnepuble peakumu. J{eTeHUS TKETBIX SAEP.

HpaKTI/ILICCKI/IC 3aHATHUA:
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48

IIpakTu4yeckoe 3ansitue Ne 25

SlnepHble peakiuu.

Con

epkaHue yuyeOHOro Martepuana:

49

Hennas sanepHas peakuus. S nepHbIil peakTop.
Peakuuu cuHTE3a aTOMHBIX SA1ED

Conepixkanue yueOHOTO MaTepHaa:

50

Buosoruyeckoe neiicteue paguanuu.
SnepHbie kKatacTpodbl.

[IpakTrueckue 3aHATHS:

51

IIpakTnueckoe 3ansaTue Ne 26
Du3nuKka aTOMHOTI0 1/Ipa.

Conepkanue yueOHOTO MaTepuara:

52

JJieMeHTapHbIe YaCTHIbI. DTanbl Pa3BUTUS (GU3UKU AJIEMEHTApHbIX YacTull. OTKpbITHE
MIO3UTPOHA. DJIEMEHTAPHbIE YACTHUIIBI.

HpaKTI/IquKI/IC 3aHATUA:

53

IIpakTHyeckoe 3ansaTHe Ne 27

3HeMeHTapHLIe yacTuubl.

Paznen7. Actponomus

Tema 7.1
JIEMEHTHI
ACTPOHOMHH

Coneprxanue y4eOHOr0o MaTepuana:

54

CoJyHeuHas1 cHCTeMa.
3aKOHEBI JABVKCHUS ITJIIAHCT.

Coneprxkanue y4eOHOr0o MaTepuana:

55

Cucrema 3emJs — Jlyna.
duznyeckas mpupoja miaHeT u MaibiX Te’d COTHEYHON CUCTEMBI.

Conepxkanue yueOHOTO MaTepHaa:

56

Couanue u 3B€31b1. OCHOBHBIE XapaKTEepUCTUKH 3BE31. BHyTpenHee ctpoenue ConHua u
3BE3]] [I1aBHOW MOCIEA0BATENBHOCTH. DBOJIIOLNSA 3BE3 ],

JIP4 JIPS
JIP6 JIP7
JIP8
MP1 MP2
MP3 MP4
MP5
[1P1 ITP2
ITP3 T14 115
ITP10 ITP11
P12
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ConeprxaHue yueOHOTO MaTepuaa;

57 | Crpoenue Bcenennoii. IBosouns Beesennoi. ['anaktiuka — MiieuyHbId My Th. 2
[IpakTuueckue 3aHATHS:
58 | IlpakTn4yeckoe 3ansitue Ne 28 1
CosHevyHasi cucrema.
[TpomerxyTouHas arTecTanus no yueOHOMy mpeaMeTy B GopMe dK3aMeHa
Hroro 3a cemectp 122
Teopernueckoe o0yueHue 68
IPAKTUYECKUE 3aHSTUS 37
71a00paTOPHBIE 3aHATHS 10
KOHCYJIbTallU! |
[TpomMexyTouHas aTTecTanus 1o yueOHOMy MpeaMeTy B popMe dK3aMeHa 6
Hrtoro mo qucnuiuinge 212
TEOPETUUECKOE 00yUueHue 122
IIPaKTUYECKUE 3aHATUS 55
71a00paTOpHBIE 3aHATHS 18
KOHCYJBTAIMU 5
[TpomexxyTouHas aTTectaius 1o yueoOHoMy mpeaMeTy B popMe 3K3ameHa 12
WHUBUTy ATHHBINA TPOCKT *
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2.4. TlepeueHb MPUMEPHBIX TEM JJII UHANBUIYATHLHOTO MPOEKTA YUSOHOUW AUCITUTUTHHBI
VII1.06. ®usuka

XN R W=

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

[IpakTryeckas 3HaUUMOCTh MEXAHUYECKOTO JIBUKEHUS.
MexaHnueckoe ABMKEHHUE Ha JKEJIE3HOAOPOKHOM TPAHCIIOPTE
[IpakTHyeckoe 3HaUEHUE BPAIIATEILHOTO JIBUKECHUS.
[IpakTUueckoe 3HaUCHUE KOJIEOATEIBHOTO JBUKEHUS.
@dyH/1aMEeHTaJIbHbIE 3aKOHbBI COXPAHEHUS (PUZUKHU.
AHOMaJIbHBIE CBOMCTBA BOJIBI.

AHuzotponusi GU3NUECKUX CBOMCTB MOHOKPHUCTAJLIIOB.
JlaBiieHHE B )KUAKOCTAX U ra3ax.

ATtMochepHoe 1aBiieHue.

AnspoJIMHaMUKa.

JIBurareny BHyTPEHHETO CTOPaHUS.

OCHOBHBI€ 3Talbl PA3BUTHUSA KEJIE3HOIOPOKHOTO TPAHCIIOPTA.
du3nKa yAUBUTEIbHBIX TPUPOJIHBIX SIBJICHUE.

da30BbI€ NMEPEXOAbl BEIIECTB.

Huddysus B npupose.

[ITymoBO€ 3arpsi3BHEHUE OKPY KAIOIIEH CPEIbI.

3ByKOBBIE BOJIBI. YIbTpa3Byk. UH(pa3ByK.

Buib1 aBTOMOOUIIEHOTO TOILITUBA.

BrnaxnHocTh BO3ayXa.

BinsiHue 3ByKOB U IIIyMOB Ha JKUBBIE OPraHU3MBI.

Binsinue 31€eKTpOMarHuTHBIX U3ITyYeHUN HAa OpraHu3M YEeI0BEKa.
MarnuTtHoe 1osie 3eMIId.

BinsitHue HeBECOMOCTH Ha KU3HENESITEIbHOCTD AKUBBIX OPTaHU3MOB.
JlazepHoe n3nyueHue.

BnusitHue MarHuTHBIX Oypb Ha OPTaHU3M UYeJIOBEKa.
CBOICTBA PaANOAKTUBHBIX U3Ty4YECHUMH.

HobGeneBckue naypeatsl 1o Ghu3uKe.

KocMmuueckne ckopocTu.

MarHuTtHbl€ SBJICHUS B PUPOJIE.

CBOIICTBA COJTHEYHOTO MU3ITYUYEHUS.

[IpakTHUeCKO€ MPUMEHEHUE AIIEKTPOABUATATEIICH.
['eHepupoBaHue 3IEKTPOIHEPTUH.

DnexTpocTtaniuu Poccun.

DHeprocucTeMa CTpaHbl.

AJIbTEpHATUBHBIE UCTOYHUKH SHEPTUU.

ConnHeunble OaTapen.

[Litazma — 4eTBEPTOE COCTOSIHUE BEIIECTBA.
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3 YCJIOBUS PEAJIM3ALIMN PABOYEM YUYEBHOM ITPOT'PAMMBI
JUCHUTTJIIMHBI

3.1. TpeboBaHusl K MUHUMAJIBHOMY MaTEPHAIBHO-TEXHUYECKOMY 00€CIIEUEHHUIO
VY4eOHBIi MpeIMeT PeaTu3yeTcs B ClIeHUATbHBIX TOMEIICHUSX

Kabunet ¢u3nku npegHasHadeH s MPOBEACHUS JICKITMOHHBIX U MPAKTHYCCKUX,
1a00paTOPHBIX 3aHATHN, TPYIIOBBIX W WHIWBUIYAIBHBIX KOHCYJIBTAIIUN , TEKYIIETO
KOHTPOJISL ¥ IPOMEXKYTOYHOM aTTecTaluu
OcHoBHOE 00OpyIOBaHuE: ydyeOHass MeOenb, yueOHO-HArsAHbIe Mocoous, udpoBas
naboparopus L-mukpo (mepeHocHas) (BKJIouYass HETOYK, THUIIOBOM KOMILJIEKT
nabopatopHoro odopyaoBanusi) — 10 mr., TunoBas gaboparopus kabunera ¢puzuku: 10
KOMIUJIEKTOB, ~ MYJbTUMEAUANPOEKTOP, O3KpaH, KOMIBIOTEp C  JUIEH3UMOHHBIM
IPOrpaMMHBIM 00€CTICUeHUEM

Jlabopatopus ¢usuku  npeAHa3HAuYeHA IS MPOBEACHUS JICKIMOHHBIX H
MPaKTUYECKUX,  JTAOOPATOPHBIX  3aHATHH, TPYIIOBBIX W  HWHIWBHIYATbHBIX
KOHCYJIbTAIMi, TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTalluU
OcHoBHOe 00OOpynoBaHuE: yueOHas MeOenb, y4eOHO-HarJsIHbIe moco0us, mudponas
naboparopus L-mukpo (mepeHocHas) (BKJIrouass HETOYK, TUIOBOM KOMILJIEKT
naboparopHoro ob6GopyaoBanusi) — 10 mT., ycraHoBka «M3mepeHue yaelnbHOTO
COTIPOTUBIICHUS] PE3UCTUBHOTO MPOBOJIa», UCTOYHUK TOKA, COCIMHUTEIbHBIE TTPOBOA,
MHUKpOaMIIEpPMETP, Mara3uH CONPOTUBIICHUN, YCTAaHOBKA [UISI W3MEPEHHS JJIMHBI
CBETOBOU BOJIHBI, IIITAHTEHITUPKYJIb

Kabuner nnsi opraHu3aiii caMOCTOATENbHON paOOThl, TEKYIIEro KOHTPOJIS U
MIPOMEKYTOUYHON AaTTECTallMu TMpEJAHA3HAYEH IS OPTraHu3allid CaMOCTOSTEIbHON
paboThI, TEKYIIETO KOHTPOJIS U MMPOMEXKYTOUHON aTTECTAIIUU
OcHoBHOE 00OpyaOBaHHE: y4deOHas MebOenb, MYJIbTUMEIUANPOESKTOp (MEPEeHOCHOM),
9KpaH, KOMIIBIOTEPHl C TOAKIIOYeHHEM K ceth «MHTepHeT» ¢ JUIeH3UOHHBIM
MPOTPaMMHBIM 00€CTICUeHUEM

UuTanpHbIN 3aJ1 ¢ BBIXOAOM B CeTh MHTEpHET npeaHa3sHayeH ISl OpraHu3anuu
CaMOCTOSTENIbHON pabOThl 00yYaIOIIUXCS
OcHoBHOe 000pynOBaHuE: yueOHass MeOeb, KOMIBIOTEPHAsI TEXHUKA C MOAKIIOUCHUEM
Kk cern HuTepHer, oOecneumBaromias AOCTYN B JJICKTPOHHYIO HWH(GOPMAIMOHHO-
obpazoBarenbHyto cpeny 3a0 KT Upl'VIIC

3.2. Undopmanmonnoe obecrieueHne o0yIeHus
OCHOBHbBIE HCTOYHUKHU:

1. Mskuies, I'. . ®uzuka: yuebuux / I'. SI. Mskumes. — Mocksa: [Ipocsemienue,
2021. —432c.— ISBN: 978-5-09-071603-1.
JlomoHUTEbHAS TUTEpATypa:

1.Jlorsunenko, O.B. ®uzuka: yueonuk / O.B. Jlorsunenko. — Mocksa: KuoPyc, 2019.
— 341c. — ISBN: 978-5-406-07110-6 // OBbC Book.ru: [caiit]. — URL:
https://www.book.ru/book/ 934314 (nara obpamenust 01.06.2024r)

2.Jlorsunenko, O.B. ®usuka. [Ipakrukym: yueoHoe nocodue / O. B. JlorBuHeHKO. —
MockBa : KnoPyc, 2023. — 358 c¢. — ISBN 978-5-406-11977-8. — URL:
https://book.ru/book/950216. - (01.06.2024r).
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YuebHo-meToanuecKas Jureparypa:

1. Bancumu P.C. VII.06 ®usnka METOAMYECKHE PEKOMEHJIALUHUHU IO BBITOJIHEHHUIO
MPAKTUYECKUX 3aHITHN I8 00ydaromuxcs o4HOi (opMbl OOyYEeHHS CHEIHATbHOCTH
27.02.03 ABroMartuka ¥ TeJIEMEXaHWKa Ha TpaHCHopTe (KEIE3HOJOPOKHOM
tpancniopre)) P.C. Bamcwm, C.B. VYOununa; UUTHHCKUN  TEXHUKYM
xesne3Hosiopoxknoro Tpancnoptra 3a0VDKT HpI'VIIC. — Yura: PULL. Cextop CIIO
3a0MKT UpI'VIIC, 2023. — 96 c.

2.Bancuiu P.C. VII.O6 ®Dusnka METOAUYECKHE PEKOMEHIALMM 110 BBIITOJIHECHUIO
1a00pATOPHBIX 3aHATHI 711 00ydYaromUXcss O4HOM QOopMbl 00yUYeHUs CHEIUATbHOCTH
27.02.03 ABroMatMka H TeJeMEXaHWKa Ha TpaHCIopTe (KeIE3HOIO0POKHOM
tpancnopte)/P.C.  Bancunu, C.B.  YOunHuHa; UUTHHCKUN ~ TEXHUKYM
xene3nogopoxknoro tpancnopra 3a0VKT HWpI'VIIC. — Yura: PULL. Cexrop CIIO
3a0MKT UpI'VIIC, 2023. — 40 c.

DIIEKTPOHHO-OMOIMOTEUHBIE CUCTEMBI:

1.Book.ru: anektpoHHO-OMOIMOTEYHas cuctema: calt. — MockBa, 2024. — URL:
https://book.ru. - (01.06.2024).
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4 KOHTPOJIb U OIIEHKA PE3YJILTATOB OCBOEHU S YYEFHOM

KonTtposns w

OLICHKAa

JICLIATUTAHBI
pEe3yJIbTAaTOB

OCBOCHMUA

y4eOHOM  JUCHHUIUIMHBI

OCYIHICCTBJACTCA IMPCIIOJAAaBaATCICM B IIPOHCCCE IPOBCACHHA TCKYIICTO KOHTPOJIA

YCIICBACMOCTH U HpOMG)KYTO‘lHOﬁ aTTcCTaluu.

Pe3ynbrarsl ocBOCHUS

OcHOBHBIC ITOKa3aTeIIU OLCHKHU

@OpMBI U MCTOAbI KOHTPOJA H

pe3ynbraTa OLICHKH
I[MPEAMETHBIE

[TP1CdopmupoBaHHOCTD - ymenue  opmynupoBath | Tekymuit KoHTpoinb B (opme
IPE/ICTaBICHUNA O POJM U | MPEICTABICHUS O POJIM M MECTE | yCTHOTO  ONPOCA,  BBIOIHEHHS
MecTe buzuku U | GU3MKK W  acCTPOHOMHHU B | IPAKTHUECKUX pabor,
ACTPOHOMHH B | COBPEMEHHOI HAy4YHOH KapTHUHE | BHIIIOJHEHHE 71a00paTOpHBIX
COBPEMEHHOM Hay4HOU | MHpa, O cHUcTeMaoOpasyomieii | paboT,TecCTHpOBaHHE ®opma
KapTHHE MHpa, 0 | Hayku  (QU3UKKM B PA3BUTHU | IPOMEKYTOUYHOW aTTECTAllMH —
crcteMao0pasyroeit €CTECTBEHHBIX HAayK, TEXHUKE U | TU(pPepeHIUPOBAHHBIN 3a4ET.
HayKH (PU3HKHU B Pa3BUTHUU | COBPEMEHHBIX TEXHOJOTHH, O

€CTECTBEHHBIX HayK, | BKJIaJie POCCHICKHUX u

TCXHUKC W COBPCMCHHBIX

TEXHOJIOTUH, O  BKJIaje
POCCUICKHX u
3apyOeKHBIX yUEHBIX-
¢u3MKOB B  pa3BUTUHU
HayKH, [IOHUMaHHe
duznueckoit CYLIIHOCTHU
HaOJII0aeMBIX  SIBJICHUH

MHUKPOM MHUpa, MaKpOMHpa
U Meramupa, IOHUMaHHE
poIM  acCTpOHOMHH B
[IPaKTUYECKON
JIeATEIbHOCTH YeJOBeKa U
JanpHeimem Hay4HO-
TEXHUYECKOM  pa3BHUTHH,
ponu bu3uku B
(dbopMUpOBaHUU Kpyrozopa
u (bYyHKIMOHATIBHON
IPaMOTHOCTH YeJI0BeKa
ISt peleHus
NPaKTUIECKHUX 3a]1aY;

3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTUM HAYKH, [TOHUMAaHUE
¢buzngeckoi CYLIHOCTH
HaOIIOTaeMBIX SIBICHHH MHUKPOM
MHUpa, MaKpOMHpa U MeETramupa,
MOHUMAaHHUE POJIM aCTPOHOMHU B
MIPAKTHYECKON JeSTeTbHOCTH
YeJI0BeKa U TajgbHEHIIEM
HAYYHO-TEXHHYECKOM DPa3BUTHH,
ponu ¢u3uku B (HOPMHPOBAHUU
Kpyrozopa u (yHKIHOHAIBLHOM
IPaMOTHOCTH  4YeJloBeKa  JJIs
peleHwsI MPaKTHYECKHUX 3a/1a4;

[TP2  CdopmupoBaHHOCTH
YMEHUU pacmo3HaBaTh
buzndeckue SIBJIICHUSI
(mpoteccbl) M OOBACHATH
WX Ha OCHOBE M3yYCHHBIX
3aKOHOB: PaBHOMEPHOE M
PaBHOYCKOPEHHOE
IIPSMOJIMHENHOE
NIBIDKEHHE, cBOOOIHOE
najieHue Tej, ABMKEHHUE 110
OKPYHOCTH, HHEepLHUS,
B3aUMOJICHCTBHEC Tell,

- ymeHue QopmMynupoBaTth U

pacro3HaBaTh dusnueckue
SIBJICHUS (mporecch) u
OOBSICHATH HUX HA  OCHOBE
M3YYEHHBIX 3aKOHOB:
paBHOMEpPHOE u
PaBHOYCKOPEHHOE

psIMOJIMHEIHOE JBMKEHHE,
CcBO0OOIHOE majeHue TEN,
JBIDKEHHE IO  OKPY)KHOCTH,

WHEPIHS, B3aHUMOJICHCTBHE Te,
KosiebaTeIpbHoe JIBIJKCHHE,

Texkymuii KOHTpOJIb B
YCTHOI'O  Ompoca,
MPaKTUYECKHUX

BBITIOJIHEHHE 1ab0paTOPHBIX
paboT,TecTUpOBaHNE dopma
IIPOMEXYTOYHOM arrectauud  —
nudepeHIpoOBaHHbBIN 3a4ET.

dbopme
BBITIOJTHEHUS
pabor,
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KoJIeOaTEIbHOE IBIKEHHE,

pe3oHaHc, BOJIHOBOE
JIBUKEHHE, T dysus,
OpOYHOBCKOE  JIBHD)KEHHE,
CTPOEHUE KUAKOCTEH U

TBEPABIX TeJ, HU3MEpPEHHE
00Béma TeN npu
HarpeBaHUU
(OXJMaXJEeHUU), TEIJIOBOE
paBHOBecHE, HCIIapeHUeE,
KOHJIGHCAllUs, TIJIaBJICHUE,
KpUCTAJIN3aIusl, KUTICHUE,
BJIQYKHOCTh BO3/yXa, CBS3b
cpenHen KUHETHYECKOU
SHEpruen TETIJIOBOTO
IBUXKEHHUS  MOJIEKYlT C
a0COIOTHOM
TeMIepaTypou,
MOBBIIICHUE JABJICHUS raza
OpyU €ero HarpeBaHud B
3aKpBITOM COCYJ€, CBS3b
MEXTY napameTpamMu
COCTOSIHUS rasa B
U30MpOIIECCax,
AIIEKTpU3ALUS Tell,
B3aUMOJICVICTBUE 3apsi/IOB,
HarpeBaHue MPOBOJHUKA C
TOKOM,  B3aHUMOJCUCTBHE
MarHuTOB,
3JIEKTPOMAarHUTHAS
UHIYKIIHS, JIeHiCTBHE
MarHuTHOTO  TIOJISI  Ha
MPOBOJHUK C TOKOM H
JIBHOKYILAICS 3aps,
3JIEKTPOMAarHUTHbHIE
KojebaHuss U
IPSAMOJIMHENHOE
pacnpocTpaHEeHuEe  CBeTa,
OTpa)K€HUE, MPEIIOMJICHUE,
uHTepdepeHIs,

TG PaKIUs U TOJISPU3AIIH
CBeTa, MHUCIepCusi CBETa,
doTo3neKTpUUEeCKU
ahdexr, CBETOBOE
JIaBJIeHUE, BO3HUKHOBEHUE
JIMHENYaToro CIIEKTpa
aToma BOJOPO/JIA,
€CTECTBEHHAs "
HCKYCCTBEHHAsI
PaTuOaKTUBHOCTb.

BOJIHEI,

pPE30HAHC, BOJIHOBOE MBIIKCHUE,
muddysus, OpOyHOBCKOE
JBIKCHUE, CTPOCHUE KHKOCTEH
U TBEPABIX TEI, M3MEpPCHUE
o0béMa Teld TpH HarpeBaHUHU

(OXJaKICHUH ), TEIJIOBOE
paBHOBecCHE, ucrnapeHue,
KOHJICHCAIIHS, TUIaBJICHUE,
KpUCTAJLTU3AIIUSA, KUTICHHE,
BJIQKHOCTh  BO3JyXa,  CBs3b
cpeaHen KUHETUYECKON
SHEpPruel TEIUIOBOTO JBMKCHUS
MOJICKY T c abCOIOTHOMN
TEMIIepPaTypoii, TIOBBIIIICHHE
JaBIeHUs]  ra3a TOph  €ro
HArpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b  MEXKIy  IapaMeTpaMu
COCTOSIHUSI Ta3a B U30IMPOIECCaX,
AIIEKTPHU3ALHUS Tell,
B3aUMO/ICHCTBHE 3apsJioB,
HarpeBaHue  NPOBOJAHHKA  C
TOKOM, B3aMMO/JICHCTBHE
MarHuTOB,  3JCKTPOMAarHUTHAs
WHIYKIUS, JICUCTBUE

MAarHUTHOTO T0JI Ha IPOBOJHUK
C TOKOM M JBHXXYIIMICS 3apsm,
9JIEKTPOMArHUTHBIE KOJIEOaHUs U

BOJIHBI, MPSMOJIMHENHOE
pacIpoCTpaHeHHe CBeETa,
OTpa)KEHHE, IIPEJIOMIICHUE,

uHTephepeHys, Iubpakuus u
MOJISIPU3AMsl CBETA, JUCIEPCHUS
CBeTa, (boTOdIEKTpUYECKUA
3¢ dexT, CBETOBOE JaBJICHHE,
BO3HUKHOBEHHE  JIMHEHUYaTOro
CIeKTpa  aromMa  BOJOpOJA,
€CTECTBEHHass M HCKYCCTBEHHas
PaTMnOaKTUBHOCTb.

I1P3 Bnanenue
OCHOBOIIOJIararommmMu

- 3HaHHUEC n
OCHOBOIIOJIararomuMmn

BJIaJIEHHE

Tekymuii KOHTpPOJIb B
YCTHOI'O  Ompoca,

dbopme
BBITIOJIHCHU A
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(1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMU

U BEJIMYMHAMU,
XapaKTEePU3YIOLIUMU
buznueckue MIPOLIECCHI
(CBsI3aHHBIMU c
MEXaHUYECKUM
JIBI>KEHHUEM,
B3aMMOJIeHCTBHEM Ten,
MEXaHUYECKUMHU

KoJie0aHUSIMU U BOJIHAMH,
ATOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM BEILIECTBA,
TEIUIOBBIMU  IIPOLIECCAMH,
3JIEKTPUUECKUMHU u
MarHUTHBIMHU TOJISIMH,
3JIEKTPUYECKUM TOKOM,
AJIIEKTPOMArHUTHBIMU
KoJie0aHUSIMU U BOJHAMH,
ONTHUYECKUMU SBJICHHUSIMH,
KBAaHTOBBIMHU  SIBIICHUSIMH,
CTPOEHUEM aToma u
aTOMHOT'O snpa,
PaAMOaKTUBHOCTBIO);
BJIQJICHUE
OCHOBOITOJIAraroIuMH1
aCTPOHOMUYECKUMHU
MOHSATUSIMU,
MO3BOJISIOIIIMMU
XapaKTEepU30BaATh
MPOLECCHI, MPOUCXOASAIINE
B 3BE3Jax U 3BE3IHBIX
cucremax, B
MEKTaJaKTUIECKOU Ccpene,
JIBIDKEHUE HEOECHBIX TEM,

(U3MYECKUMU  TOHSATUSAMH U
BEJIMYMHAMU,
XapaKTepU3yOLUIMMHU
¢busnueckue MIPOIIECCHI
(CBSI3aHHBIMM C MEXaHUYECKUM
JBUKEHHUEM, B3aWMOJECHCTBUEM
Tel, MEXaHUYECKUMH
KoJe0aHusIMuU U BOJHaMHU,
ATOMHO-MOJIEKYJIIPHBIM
CTPOECHHEM BEILIECTBA,
TEIUIOBBIMU IIPOLIECCAMH,

BJIEKTPUYECKUMHU U MarHUTHBIMU
MOJISIMU, DJIEKTPUUECKUM TOKOM,
3JIEKTPOMArHUTHBIMU
KOJICOaHHSIMU 5
OINTHYECKUMH SIBIICHUSIMHU,
KBaHTOBBIMU SIBJICHUSIMU,
CTPOCHHUEM aToMa M aTOMHOTO
sapa, PaIOAKTUBHOCTEIO);
BJIaJICHUE OCHOBOIIOJIATaIOIIIMHU
ACTPOHOMUYECKUMH TOHSITHSIMU,
MO3BOJISIOIIIMHI
XapakTepHU30BaTh MIPOLECCHI,
NpouCXoAslMe B 3BE3NAX U
3BE3IHBIX CUCTEMAX, B
MEKTaJIaKTUYECKOM cpexne,
JBHKCHHUE HeOECHBIX TEM,
SBOIIONHIO 3BE30 U BeereHHoi.

BOJIHAMH,

MPAKTUYECKUX pabor,
BBITIOJTHEHUE 71a00paTOPHBIX
paboT, TecTUpOBaHUE dopma
NPOMEXYTOYHOW aTTecTalud —
G epeHIIMPOBAHHBIN 3aUET.

3BOJTIOIUIO 3BE3 ] u

Bcenennoi.

[1P4 Brnagenue | - 3HaHue U ymeHHe npuMeHeHus | Tekymuid KOHTpoidb B  (dopme
3aKOHOMEPHOCTSIMHU, 3aKOHOMEPHOCTEN , 3aKOHOB U | YCTHOTO  OIPOCA, BBINOJHEHUSA
3aKOHAMHW H  TEOPHSIMH | TeOpuil  (3akoH  BceMHpHOro | mpakTHYECKUX pabor,
(3aKoH Bcemupnoro | tarorenusi, 1,2 u 3 3aKOHBI | BBIIOJHEHUE 1ab0paTOPHBIX
taroteHusi, 1,2 u 3 3akonbl | HploTOHa, 3aKOH CcoOXpaHeHHUs | paboT, TECTUPOBAHUE ®dopma
HrroToHa, 3aKOH | MEXaHUYECKON DJHEPrUH, 3aKOH | IPOMEKYTOYHOM arTecTaluu —
COXpaHEHUSA COXpPaHEHUs UMITYJIbca, MPUHIHUI | TudepeHITpOBaHHBIN 3a4ET.
MEXaHMYECKOM  DHEPruH, | CyNepHo3ulMi CHJI, MPUHIIMII

3aKOH COXpAaHEHUS | PAaBHOIIPABHOCTH HHEPLHUAIBHBIX

HMMITYJIbCa, MPUHIMI | CUCTEM OTCYETA, MOJIEKYJISIPHO-

CyIEpIIO3HUIIUU CUJI, | KHHETHYECKYO TEOPHUIO

MPUHIIMI PABHOMPABHOCTH | CTPOCHUSI  BEIIECTBA, Ta30BbIE

MHEPLHAIbHBIX CHUCTEM | 3aKOHBHI, MIEePBbIN 3aKOH

oTcuéra, MOJIEKYJIIPHO- | TEPMOJIMHAMUKH, 3aKOH

KUHETUYECKYIO TEOPHUIO | COXPAHEHHUE 3JIEKTPUYECKOTO

CTPOECHUSA BEIIIECTBA, | 3apsAna, 3akoH KysoHa, 3akoH

ra3oBbIE 3aKOHBI, IEPBBII

Oma g yyacTKa LeNu, 3aKOH
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3aKOH TCPMOANHAMUKH,
3aKOH COXPAaHCHUC
SJICKTPHUYCCKOTO 3apsanaa,

3akoH Kynona, 3akoH Oma
JUIS ydacTKa IeMH, 3aKOH
Oma U1 IIOJIHOU
ANEKTPUUECKON LIETIH,
3aKOH Hxoyns-Jlenna,
3aKOH DJICKTPOMAarHUTHOMN
UHIYKIIHH, 3aKOH
COXpaHEHUs SHEPTUH,
3aKOH  MPSMOJIMHEHHOIO
pacrpocTpaHeHUusl  CBETa,
3aKOH OTpaKeHUS CBETa,
3aKOH MPEJIOMJICHUS CBETA,

3aKOH COXPAaHEHUs
SHEpruu, 3aKOH
COXPAaHEHHUs UMITYJIbCA,
3aKOH COXpPaHEHUs
JJIEKTPUYECKOr0  3apsja,
3aKOH COXpPaHEHUs
MaccoBOI'0 4yHcIa,
nocryinarel  bopa, 3akoH
pPalMOaKTUBHOIO pacraja);
YBepenHoe

UCIIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEN npu
aHanuse (buznueckux

SBJIEHUU U IPOLIECCOB.

OMa 17151 TOJTHOM JIEKTPUUYECKOU
uenu, 3akoH JDxoyns-Jlenua,
3aKOH 3JIEKTPOMArHUTHON
WHIYKIUH, 3aKOH COXPaHECHUS
SHEPTHH, 3aKOH
MPSAMOJIMHEHHOTO
pacnpoCTpaHEHUsl CBETa,
OTpaKeHUSI CBeETa,
MpeJIOMJICHUS  CBETAa,
COXPAaHEHHUs DSHEPIruu, 3aKOH
COXpaHEHHUs HMITYJIbCa, 3aKOH
COXpPaHEHUS ANEKTPUYECKOTO
3apsa, 3aKOH  COXpaHEHMs
MaccoBOI'O 4YHCJIa, IIOCTYJIAThI
bopa, 3akoH paaMOAKTUBHOTO
pacnana); VYBepeHnHoe
WCIIONB30BAHUE  3aKOHOB WU
3aKOHOMEPHOCTEH Mpu aHalu3e
(buznuecKux SIBJICHUM u
MIPOLIECCOB.

3aKOH
3aKOH
3aKOH

[IP5 VYwmenue yuuThIBaTh | - YMEHUE YUUTHIBaTh TpaHUIlbl | TeKymuid KOHTpoidb B dopme
IPaHULbl IPUMEHHUMOCTH | IPUMEHUMOCTH W3YYEHHBIX | YCTHOTO  ONpOCA, BBIIOJHEHUS
U3YYEHHBIX  (U3NYECKHUX | PU3NUECKUX MoJieel: | MpaKTUYECKUX pabor,
MOJIeJIe:  MaTepualibHas | MaTepHallbHas TOYKQ, | BHIIIOJIHEHUE 1a00paTOPHBIX
TOYKa, UHepLMaabHas | MHepLMadbHas cUcTeMa OTcuéTa, | paboT, TECTUPOBAHUE dopma
cucrema OTcuéTa, | NacaNbHbIN ras, MOJIEIH | IPOMEXKYTOYHOU aTTEeCTallMu —
UJeANbHBIA Ta3, MOJENH | CTPOCHUSI Ta30B, XKUAKOCTeW U | nuddepeHIMpoBaHHBIN 3aUET.
CTpOECHUS ra3oB, | TBEpIBIX TEN, TOUYEYHbIN

KUAKOCTEN U TBEPABIX TEJ, | DNIEKTPUUECKUIN 3apsii, saepHas

TOYEYHBI DJIEKTPUYECKUM | MOJENIb  aToMa,  HYKJIOHHAas

3apsn, sjAepHas MOJeNb | MOJeNlb AaTOMHOro sjpa Mpu

aToMa, HYKJIOHHas MOJEINb | pelleHnd (GU3NUYECKUX 3a/1ad.

aTOMHOTO anpa npu

penmeHun buznyecKux

3a/a4.

[1P6 BageHne OCHOBHBIMM | -  yYMEHHUE u  Brnagenue | Tekymuit KOoHTpoib B (opme
MeTOoJaMHI HAy4YHOTO | OCHOBHBIMHM METOJaMH HAYYHOI'O | YCTHOIO  OMNpOCa, BBIIOJHEHUS
MO3HAHUS, MIO3HAHUS, MCIOJIb3YEMBIMU B | IPAKTUUYECKUX pabor,
UCIIOJIb3YEMBIMU B PU3UKE: | QU3UKE: MPOBOJIUTH NPSIMbIE U | BHIIOJHEHHE 1a00paTOPHBIX
IPOBOAMTH  MPSIMBIE U | KOCBEHHbIE U3MepeHus | paboT, TECTUPOBAaHUE dopma
KOCBEHHBIE n3MepeHus | GU3NUecKUX BEIMYWH, BBIOMpAs | MPOMEKYTOYHOW aTTeCTaluu —
buznuecKux BEJIMYUH, | ONTUMAIbHBIN crioco6 | muddepeHpPoOBaHHBINA 3a4ET.
BbIOMpass  ONTHUMAJbHBINA | U3MEpPEHUs u HCIIONIb3YSI
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cnocod0  W3MEpeHus u
VICTIONB3Y ST U3BECTHBIC
METOABI OLICHKH
HOTPEIIHOCTH W3MEPEHHI,

MMpOBOAWUTL HCCJICAOBAHUC

3aBUCUMOCTEMN

¢u3nUeCKUX BEIMYUH C
UCIOJIb30BAaHUEM  IPSIMBIX
U3MEpPEHUH, OOBSICHATH
HOJyYEeHHbIE PE3YJbTAThl,
UCIIOJIB3YS ¢buznyeckue
TEOPHH, 3aKOHBI u
HIOHSTHS, u JenaTh
BBIBO/IbI; coOuro1aTh
npaBuiia 0e301acHoro
TpyAa TpU TNPOBEACHUU

UCCJIEIOBAHMM B paMKax
y4eOHOr0 IKCIEpUMEHTa U

y4eOHO-
UCCIIEIOBATEIbCKON
JeSITeTbHOCTH c
UCIIOJIb30BaHUEM

U (POBBIX
U3MEPUTEIIBHBIX YCTPOWCTB
u 1abopaTopHOTO
000py10BaHuUS;
c(hOpMUPOBAHHOCTh
IIPEICTABICHUN O METOAax
IOy YCHUS HayYHBIX

aCTPOHOMHUYECKUX 3HAHUM.

HU3BCCTHHIC METOAbI OLCHKU
MOrPENTHOCTH U3MEPEHU,
MIPOBOJIUTH UCCIIEJOBaHHE
3aBHUCHUMOCTEM buznyecKkux
BCINYNH C HUCIIOJIB30BaHUCM
MPSIMBIX H3MEPEHUU, OOBICHATH
IOJIYUCHHBIC PE3YJbTATHI,

UCTIONB3Ys (PU3MUECKUE TCOPHUH,
3aKOHBI W TIOHSATHUS, W JIeNaTh
BBIBOJIbI; COOJIIONATh  IpaBHIIA
0e3omacHoro  Tpyna npu
MPOBEJICHUU  HUCCIICAOBAaHUA B
pamMKax y4eOHOTO 3KCIepUMEHTa
U y4eOHO-HCCIIeIOBATEINbCKOM
NEeSATCIIEHOCTH c
UCIIOJIb30BaHUEM UPPOBBIX
W3MEPUTENBHBIX YCTPOWUCTB W
1abopaTopHOro  0O0OPYIOBaHMUS;

c(hOpMHUPOBAHHOCTH
OpeACTaBICHHA O  MeTojaax
IMOJIyUCHUA HAay4YHBIX

ACTPOHOMHYCCKUX 3HAHHH.

ITP7 CdopmupoBaHHOCTb
YMEHUs peniaTh pacuyETHbIE
3aJla4d C SBHO 3aJaHHOMN
duznueckoit MOJIEJIBIO,
UCIIONB3YS ¢buznyeckue

- yYMEHHUs pelarh pacuéTHBIC
33Ja4d  C  SBHO  3aJaHHOM
¢buznyeckoin MOJIENIBIO,
WCTIONB3Ysl (PU3UUECKHE 3aKOHBI
Y TIPUHIIMIIBI; HA OCHOBE aHalln3a

Texkymuii KOHTpOJIb B
YCTHOIO  Ompoca,
MIPaKTUYECKUX pabor,
BBIIIOJIHCHHE 1a00paTOPHBIX
paboT, TeCTUpOBaHHE ®opmMma

dbopme
BBITIOJIHCHU A

3aKOHBl W NPUHLMIIBI;, HA | YCIOBHMSI  3a/Jayd  BBIOMpATh | IPOMEXYTOUHOM aTTecTallud —
OCHOBE aHajM3a YCJIOBHUSA | (U3NYECKYI0 MOJENb, BBIACHATH | MU (depeHINpOBaHHbIN 3a4ET.
3a1a4n BBIOMpATH | (hr3HUecKue BEJINYUHBI u

du3nueckyro MoJielb, | (OpMyJIbl, HEOOXOIUMBIE s e€

BBIJIETISTh (u3nueckue | pemeHus, IpoBOAUTh PacuéThl U

BEJIMYMHBI M (HOPMYJIBI, | OLIEHUBATh peaIbHOCTh

HeoOXonuMble  Juid €€ | MONyUYeHHS 3HA4YEHUs

pelieHus, MPOBOAUTDH | GU3NYECKON BEIMYMHBI; pellaTh

pacyéTbl M  OLEHMBATh | KAYECTBEHHBIC 3ajauy,

peabHOCTh MOJIy4€HUS | BHICTpanBas JIOTUYECKH

3HAaYEeHUs (GU3UUECKOil | HETPOTUBOPEUUBYIO  LEMOYKY

BEJINYUHBI, pemaTh | pacCyKJI€HHH ¢ ONOpoM Ha

KayeCTBEHHbBIE 3aJauu, | U3yYeHHbIE 3aKOHBI,

BbICTpauBas JIOTHYECKH | 3aKOHOMEPHOCTH U (hU3HUYECKUe

HENPOTHUBOPEUHBYIO SIBIICHHSL.

LETIOYKY PACCYXKICHUN C

OIIOpOM  HA  W3YYCHHBIC
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3aKOHBI, 3aKOHOMEPHOCTH
1 (U3UYECKUE SIBIICHUS.

I[TP8 CdopmupoBaHHOCTH

YMEHUS IIPUMEHSITD
IOJyYeHHbIE 3HAHUS Ui
00BsICHEHUS YCIIOBHM
OpoTeKaHus  (pu3nyecKux
SIBJICHUH B NPUPOAE U IS
IOPUHATHS  MPAKTHUYECKHX

pELICHUI B IOBCEIHEBHOU
KU3HU JUid  00ecredeHUs

0€30MacCHOCTH npu
oOparieHuu ¢ OBITOBBIMH
npubopamu u
TEXHUYECKUMU
YCTPOMCTBAMH,
COXpaHEHHUS 370pOBbS U
COOIIOICHUS HOpM
9KOJIOTHYECKOT0
MOBEJICHUS B OKPY KAOIIEH
cpene; MOHUMAaHUE
HE00X0IUMOCTH

IPUMEHEHUs JOCTH)KCHUM
(GU3MKN U TEXHOJOTUH IS
paloHaIbHOIO
MIPUPOJONIOIB30BAHMS.

- YMEHHUS MIPUMEHSITh
MOJTy9CHHBIC 3HAHUSA VIS
00BsICHEHUS yCIIOBUI
IIPOTEKAHUS ¢bu3nUecKux
SBJIGHUA B TpuUpoie H U
TIPUHSTHS MPAKTHYIECKHIX
peleHui B IIOBCEIHEBHOM
KUZHU JUTSt obecrnieueHus
0€301acHOCTH MPU OOpAIICHHUH C
OBITOBBIMU npubopamu "
TEXHUYECKUMHU  YCTpOICTBaMH,
COXPaHCHHUS 3JI0POBBS u
COOMIOACHHUS HOpM

9KOJIOTMYECKOT0 TOBEJCHUS B
OKpY’Karolel cpe/e; NOHMMaHUEe
HEOOXOJUMOCTH  TPUMEHEHUS
JOCTIKCHUI buzukn u
TEXHOJIOTUH Ui PallHOHATIBHOTO
HPUPOJIONOJIE30BAHHSI.

Tekymuii KOHTpOJIb B
YCTHOI'O  Ompoca,
MPAKTUYECKHUX pabor,
BBITIOJIHCHHE 1a60paTOPHBIX
paboT, TecTUpOBaHUE dopma
MMPOMEXKYTOYHOM aTTECTALUU —
nuddepeHIMpOBaHHbBIN 3a4ET.

dbopme
BBITIOJTHEHUS

I[MP9 CdopmMupoBaHHOCTH
COOCTBEHHOW TO3HIMH TIO
OTHOLICHHIO K (PU3NYECKON
uH(pOpMaIluK, TOTy4yaeMon
W3 pa3HBIX HWCTOYHHKOB,
YMEHU UCII0JIb30BaTh
nrudposbie TEXHOJIOTHH
JUTSt MOUCKA,
CTPYKTYpUPOBAHUS,

MHTEPIpPETALNH u
MpPE/ICTaBJICHNS] YIeOHON H
Hay4HO-MIOMYJIAPHOI

- yMmeHHue GpopMyIupoBaTh
COOCTBEHHYIO TTO3UIIUIO 110
OTHONICHUIO K PU3NYECKON
uH(poOpMaInH, MOITy4aeMon U3
pa3HbIX UCTOYHUKOB, YMEHUI
UCMOJIb30BaTh LU (PPOBLIE
TEXHOJIOTUH IS TTOUCKA,
CTPYKTYPHUPOBAHUS,
UHTEpIpETalNU U
MpeACTaBICHUS y4eOHOH 1

Texkymuii KOHTpOIb B
YCTHOI'O  Ompoca,
MPAKTUYECKHUX

BBITIOJTHEHUE 1a00paTOPHBIX
paboT, TeCTUpOBaHUE dopma
IIPOMEXYTOYHOM arrecTauud —
mudepeHIMpOBaHHBIN 3a4ET.

bopme
BBITIOJTHEHUS
pabor,

Hay4HO
uHbOpMalluu;  pa3BHUTHE
YMEHUI KPUTHYECKOIO
aHaiamu3a MOJTy4aeMOM
uHpOpMaLnH;
I1P10 Bnagenue | - ymenusimu pabotaTh B rpymnme ¢ | Tekymuid KOHTpoidb B dopme
YMCHUSAMU paGOTaTB B | BBIIIOJIHEHHUEM pa3Iu4HbIX YCTHOI'O  OIIpOCa, BBIITOJHCHUA
TPyNIe € BBIMONHCHUEM | oy hHBIX poteii, | TPAKTHIECKHIX pabor,
PasIMMHBIX  COLMANBHBIX IIaHHPOBATh DPAGOTY TPYIIIEL BBITIOJTHEHUE 1a00paTOPHBIX
poJIen, IIJIJAHUPOBATH paboT, TecTUpOBaHUE dopma
paboty IpyIIIBL, PallMOHAIBHO PACHpeACIIATE IIPOMEXYTOYHOM arrecrauul —
parroHaIbLHO ACATCILHOCTD B HCCTAHMAPTHBIX | nyth(hepeHIMpPOBAHHBIN 3aUET.
pacrpenenarhb CUTyalusX, aJIeKBaTHO
JESTEIIBHOCTD B | OLIEHMBATh BKJIAJ KaXKIOrOo W3
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HECTaHIaPTHBIX
CUTYaIusX, aJeKBaTHO
OLIEHMBATh BKJIaJ Ka’KIIOro
W3 YYaCTHUKOB TPYIIIBl B

YYaCTHUKOB TPYIIBI B PEIICHHE
paccMmarpuBaeMoil mpoOIeMbl

perieHue
paccMaTpuBaeMoit

po0JIeMBI.

I1P11 Bnanenue | - YMEHHE u BiajeHue | Tekymuid KOHTpoinb B  ¢opme
(chopmupoBaHHOCTH (copmupoBaHHOCTH YCTHOTO  OMNpPOCa, BBHITIOJIHEHUS
IpEeICTaBICHUI) MIpeICTaBICHHUI) MpaBWJIaMU | MIPAKTUYECKUX pabor,
paBUJIaMU 3amucH | 3anucu  (u3HUecKux  (POpMyI | BHIIOJTHEHHE 1ab0opaTOPHBIX
bu3IIeCKUX dbopmyn | penbedHO-TOUYECYHOM  CHUCTEMBI | pabOT, TECTUPOBAHUE dopma

penbeHO-TOYSHHOH

obo3nauennii JI. bpaiinsg (ams

MIPOMEXKYTOYHOM aTTECTALUU —

cucteMbl oOo3HadueHuit JI. | cienmblx M cJ1ab0BUIAINX | AU PEpEeHIIMPOBAHHBIN 3aUET.
bpaiinsg (mis  cnenblx M | oOyvarouiuxcs).
CIIa0OBUIALIIX
00yyJarommxcsi).

OBUIME KOMIIETEHIIMI
OK 01. Bribupats | - ymeHue pacmo3HaBaTh 3amady | Tekymmii KOHTpoib B  ¢opme
crocoObl pelleHus 3ajgad | u/uim npobaemy B | YCTHOI'O  OIIPOCa, BBINOJIHEHUS
npodeccuoHaIbHON npoeCCHOHATTLHOM W/WIIN | TIPAaKTUIECKUX pabor,
JeSITeIbHOCTH COLMAJIbHOM KOHTEKCTE; BBINOJIHEHUE 1a00paTOPHBIX
NPUMEHHUTEIHHO K | - yMEHHE aHAJIU3UPOBATh 3a/ady | paboT, TECTUPOBAaHUE dopma

pa3JIN4YHbIM KOHTCKCTaM

W/unu mpoOsieMy U BBIACNATH €€
COCTaBHBIE YACTH,
- yYMCHHE OIpPEACISTh OTarlbl
pelICHUS 3a]1a9H;

- yMEHue BBISIBIISITh u
a3 pexTUBHO HCKaTh
uHpopMalMl0,  HEOOXOAUMYIO
JUISL  pelIeHus 3aJayd  H/WiH
poOIeMBI;

- yYMEHHE COCTaBJIATH TUIAH
necTBus u OTIPENEIIATh
HE0OXO0IUMBIE PECYPCHI;

- yMEHue peann30BbIBATH

COCTAaBJICHHBIN TTJIaH

U  OLEHUBATh pe3yJbTaT U
HOCJIEACTBUSI CBOHUX JEUCTBUI
(camMoCTOSATETHLHO 140301 c
TTOMOIIIbIO0 HACTABHHKA);

- 3HaHWe W  TIOHHUMaHUE
AKTyaJIbHOT'O

npodeccrnoHaIbHOTO u
COIMAIbHOTO ~ KOHTEKCTa, B

KOTOPOM TPUXOJAUTCS paboTaTh
W KUTB;

- 3HaHUE OCHOBHBIX HCTOYHUKOB
nHpoOpMallUd U PECYpPCOB  JUIsS
pemieHust 3amad M mpodieM B

NPOMEXYTOYHOW aTTecTaluu —
¢ depeHIIMPOBAHHBIN 3a4ET.

po¢eCCHOHATBHOM u/unm
COIIMAJIbHOM KOHTEKCTE.
OK 02. Mcnosib30BaTh - 3HAHUE npueMoB | Tekynuii  KOHTpoib B ¢opme
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COBpPEMEHHBIE CPEZICTBA
TIOWCKA, aHAJIN3a U
UHTEpIpETaluu
uHpopmanuu, u
UH(POPMALOHHbIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 3a/1a4

CTPYKTYpUPOBaHUS HH(POPMAITIH
u

dbopmara odopmiIeHUS
pe3yiIbTaToB HIOMCKa
uH(pOpMaIHH;

- 3HaHUE COBPEMEHHBIX CPEICTB
U YCTPOWCTB HH(OpMaTH3AIMH,

YCTHOI'O  Ompoca,
MPaKTUYECKHUX pabor,
BBITIOJTHEHHE 1ab0opaTOPHBIX
paboT, TecTUpOBaHUE dopma
MMPOMEXKYTOYHOM aTTECTALUU —
nuddepeHIMpOBaHHbBIN 3a4ET.

BBIITOJIHCHU A

npodeccuoHanbHOM MOPAIOK WX TNPUMEHEHHS H
JESATEIbHOCTH porpaMMHOE OOeclieueHue B

npodecCuoHAIbHON

NESTEIbHOCTH, B TOM YHUCIE C

HCIIOJIb30BAHUEM UG POBBIX

CPEICTB.
OK 03. IltanupoBaTh u - YMEHHE npuMeHsATh | Tekymmuii KoHTposib B (opme
peain30BbIBaTh COBPEMEHHYIO HAy4yHYIO | YCTHOTO  OIIPOCA,  BBINOJIHEHUS
cOoOCTBEHHOE npodeccuoHanbHYy 0 MPAKTUYECKHUX pabor,
npodeccCHuoHaIbHOE U TE€PMHUHOJIOTHIO; BBITIOJTHEHUE 1a00paTOPHBIX
JUYHOCTHOE Pa3BUTHE, - yMEHHE  ONpeAensiTh U | paboT, TECTUPOBAHUE dopma
IpeIIPUHUMATEIbCKY IO BBICTPauBaTh TPAeKTOPUU | IPOMEXKYTOUHOM arrecTauuu —
JESITENIbHOCTD B npodeccnoHanbHOTO Pa3BUTHS U | AU PepeHInpOBaHHBIN 3aUéT.
npodeccuoHansHOM chepe, | caMooOpa3oBaHHs;
UCIIOJIb30BaTh 3HAHUS 11O - 3HaHWE COBPEMEHHOI Hay4yHOM
IPaBOBOM M (PMHAHCOBOM u npodeccuoHaIbHON
IPaMOTHOCTH B PA3JIMYHBIX | TEPMUHOJIOTUU;
YKU3HEHHBIX CUTYaLUsAX - 3HaHHE BO3MO>KHBIX

TpaeKTOpHil

po¢eCCUOHATBHOTO PA3BUTHUS U

camo00pa3zoBaHusl.
OK 04. DOddextuBHOo | -  ymeHue OpraHu3oBbIBaTh | Tekymuii KOHTpoib B  Qopme
B3aMMOJIEMICTBOBATH U | paboTy KOJJIEKTUBA M KOMaH/Ibl; | YCTHOTO  OMNpOCa,  BBIIOJHEHHUS
paboTaTh B KOJIJIEKTUBE M | - YMEHHE B3aUMOJICHCTBOBATH C | MPAKTUYECKUX pabor,
KOMaHze KOJIIETaMH, PYKOBOJCTBOM, | BBITIOJTHEHUE 1a00paTOPHBIX

KJIMEHTaMU B xoze | paboT, TECTUpOBaHUE ®opma

npodeccuoHaIbHON IPOMEXYTOUHOM aTTecTaluu —

NESITEbHOCTH; mudepeHIMpOBaHHBIN 3a4ET.

- 3HAaHUE OCHOB IIPOEKTHOU

JeSITEJIbHOCTH.
OK 05. OcymecTBisiTh | - yMEHME TIpaMOTHO wu3narath | Tekymuii KOHTpoib B (opme
YCTHYIO M TUCHbMEHHYIO | CBOM MBICIM U O(OPMIISATH | yCTHOTO  OINpPOCA,  BBIMOJIHEHUS
KOMMYHHKAIHIO Ha | JIOKyMEHTBI 0 | MPAKTUYECKUX pabor,
rOCy/1apCTBEHHOM  f3bIKE | MPOGECCHOHATbHON TEMaTHKE Ha | BBITIOJHEHHE 1a00paTOPHBIX
Poccuiickoit ®enepauun ¢ | rocyJapCTBEHHOM A3bIKE, | paboT, TECTUPOBAaHUE dopma
y4eToOM O0COOCHHOCTEH | MPOSABIATh  TOJEPAHTHOCTh B | IPOMEXKYTOYHOM aTTecTallud —
COLIMAJILHOTO U | pabo4yeM KOJIJIEKTHBE; Qg epeHIIMPOBAHHBIN 3aUET.
KyJIbTYPHOT'O KOHTEKCTa - 3HaHUe 0coOeHHOCTEH

COLIMAJIBHOTO M KYJBTYPHOIO

KOHTEKCTa;

- 3HaHWE TpaBuI OQPOPMIICHUS
JOKYMCHTOB n MMOCTPOCHUA
YCTHBIX COOOIICHHUH.

OK 07. CopetictBoBaTh | - yMEHHE COOMIOIATh HOPMBI | TeKymuid KOHTpOdb B  (dopme
COXPAHEHUIO OKPYKAIOMICH | SKOJOTUYECKON OE30MacHOCTH; YCTHOTO  OMNpPOCa, BBHIMIOJIHEHUS
CpeJibl, - YMEHHE OTPEEIATh | MPAKTUYECKUX pabor,
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pecypcocOepereHuIo,

NPUMEHSATh  3HaHUSA 00
U3MEHEHUU KJIMMaTa,
OPUHLUIBL  OEPEKITUBOrO
IPOM3BOJICTBA,

3¢ peKTUBHO EUCTBOBATH
B YpE3BbIYANHBIX
CUTYaLUAX

HaTpaBJICHUS
pecypcocOepekeHusT B paMKax
npodeccrnoHabHOM
JeSITeTbHOCTH o
CMELUANIBHOCTH, OCYIIECTBIATh
paboty c coOJTI0ICHHEM
IIPUHLIUIIOB OepeKITMBOTO
MIPOU3BOJICTBA;

- yMEGHHE  OpraHU30BHIBAThH
poheCCHOHATIBHYIO

JESATENIbHOCTh C YYETOM 3HAHHUM
00 M3MEHEHUM KIMMATHYECKUX
YCIIOBHM PEruoHa;

- 3HaHUE MPaBUJI SKOJIOTUYECKON

0€30MacHOCTH  INpU  BEACHUU
npodeccnoHanbHOM
NeSITENIbHOCTH;

- 3HAHHE OCHOBHBIX PECYPCOB,
3a/1eCTBOBaHHBIX B
npodeccroHanbHOI
NeSITENIbHOCTH;

- 3HaHWEe myTed obecnevyeHus
pecypcocOepeKeHus;

- 3HaHME€ W  TOHMMAaHHE
IIPUHIUIIOB OepexIINBOro
IIPOU3BO/ICTBA;

- 3HAaHHE OCHOBHBIX
HanpaBJICHUN W3MEHCHUS
KIIMMaTUYECKUX yCIIOBUI
peruoHa.

BBHITIOJTHEHHE
paboT, TeCTUpOBaHUE
MIPOMEXKYTOYHOM aTrTecTauuu
nuddepeHIMpOBaHHBIN 3a4ET.

1a00paTOPHBIX
®dopma
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5 JINCT UBMEHEHUI 1 JOTIOJTHEHUI, BHECEHHBIX B PABOUYYIO
YYEBHVIO [TPOT'PAMMY JTUCHUIUINHBI

Jlata BHeceHUs
U3MEHEHUHN

Ne
CTPaHUIIBI

J1o BHECEHUS U3MEHEHUS

Ilocne BHECEHUS U3MEHEHUSI
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