MHUHUCTEPCTBO HAYKH U BBICILEI'O OBPA30OBAHMS
POCCHUMCKOHU ®EJEPALIMA
(DenepansHoe rocyaapeTserHoe OroukeTHOE 00pa3oBaTeNbHOE
yupexaeHue soicuiero obpazosanns «CapaToBCKHii roCy1apCTBEHHbIH TEXHHYECKHH
yHusepcuter umenu [Narapuna [0.A.»

[TpodeccnonansHo-negarorn4ecKnii KOUIemK

: OHANBLHO-TIE/IArOrHYeCKOro
: MCI TY umenu Narapuna 10.A.

PABOYASI [IPOI'PAMMA YYEBHOM M CLMILIMHBI
0/1.06 ®PU3UKA (YIJIVYBJEHHBIA YPOBEHD)
CIELHAIbHOCTD
13.02.11 TEXHHYECKAS SKCIUVIYATAIUS U OBCHY)KUBAHUE
AIEKTPHYECKOI'O H 3JIEKTPOMEXAHUYECKOI'O OBOPY/IOBAHUSI
(ITO OTPACJISIM)

PaGouas nporpaMma paccMoTpeHa
Ha 3acelaHuH LUKJIOBOH METOANYECKOH KOMHCCHH

3MKO-MaTeMaTHUYeCKHX JMCLHIIHH
npoTokosn Ne L ot «Lé» _Af X 2023 r,
Tpencenarens [IMK ,f/é;fr W.10. Paxmanuna

Caparos 2023




PabGouas mporpamma ydeOHoM guctumiuabel OJ[.06 ®dusuka paspaboraHa B
cooTBeTCTBUM ¢ DefepalibHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
(manee — ®I'OC) no crenuasTbHOCTH CPEAHET0 MPOPECCHOHAIBHOTO 00pa30BaHUS
(mamee - CIIO) 13.02.11 Texuuueckass OdKCIUTyaTaluss M OOCITy)XHBaHHUE
AIIEKTPUYECKOTO U DJIEKTPOMEXAaHMYECKOro oOopynoBaHusi (MO  OTPacisiM),
YTBEpKAEHHOTO MpHKa3zoM MunuctepcTBa oOpazoBanus u Hayku PO ot 07.12.2017
Ne 1196, ®I'OC cpennero obmiero odpazoBanusi (nmpukaz Munobpuayku PD ot
17.05.2012 Ne 413) (c u3menenusmu Ha 12.08.2022 r.) U nmpumepHON paboueit
IpOrpaMmon o01reo0pazoBaTenbHON JTUCIUTUINHBI «Duzuka» LTSt
npodeccroHanbHbIX 00pa30BaTEIbHBIX OpPraHU3aliii, yTBEPKIECHHON Ha 3aceaHUU
CoBera mO OLIGHKE COJCp)KAaHUS W KauecTBa MPUMEPHBIX paboOyuxX Mporpamm
0011e00pa30BaTeILHOTO0 M COIHMAIBHO - TYMAaHUTAPHOTO IIMKJIOB CPEIHETO
npodeccruonanbHoro oopazoanus [Iporokon Ne 14 ot «30» Hos1Ops 2022.

Pazpabotuuk: I'puanesa E.B. - mpenogaBartesnp BICIICH KBaTU(UKAIMOHHONW KaTErOpUn
[IIK CI'TY umenu 'arapuna FO.A.

Penenzenrtnr:

Bayrpennuii: FOmmna U.B.— npenonaBarens BhICIIei KBaTM(DUKAITMOHHONW KaTETOPHUH
IITIK CI'TY umenu [Narapuna 1O.A.

Buemnuii: Menbauk O.C. - npenoaasatens Boiciuel kateropuu, ['AIIOY CO CKCMI'C.



COJIEPKAHME

1. IACHOPT PABOYEM NPOT'PAMMBI YYEBHOM JUCIHUILJIAHBI
2. CTPYKTYPA U COJEP)KAHUE YYESEHOM JJUCLUILIUHBI
3. YCJIOBUSA PEAJIU3ALIAU TIPOTPAMMBI YUEBHOI

TV CHMUILIAHBI
4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUSI YUEBHOM

TV CHUILIAHBI

16

19



1. TIACIOPT PABOYEI NMPOTPAMMBI YYEBHOW JUCHMILIAHBI
0/1.06 ®U3NKA

1.1. O6sa1acTb npuMeHeHus1 padoveid MPOrpaMmbl

PaGouass mporpamma y4eOHOW NHCIMIUIMHBI SBJISICTCS YacThIO TIPOTPAMMBI
MOATOTOBKH crieluaanucToB cpennero 3BeHa (naiaee — [IIICC3) B coorBeTcTBHM ¢ PI'OC
CIIO mo crnenmanbHocTH 13.02.11 TexHuueckass OdKCIuTyaTamusi W OOCITyKHBaHUE
AIEKTPUUYECKOTO U AJIEKTPOMEXaHUIECKOTO 000PYI0BaHUS (TI0 OTPaCIsIM)

1.2 Mecro y4eOHOH JAUCUMILIMHBI B CTPYKType HNPOrpaMMbl NOATOTOBKH
CNEeNUAJTUCTOB CPeIHero 3BeHa:
YueOHas TUCHUIUIMHA BXOAUT B 001eo0pa3zoBarenbHbli muki [TIICC3

1.3. lesu u TpeOOBaHUA K pPe3yabTATAM OCBOCHMS Y4eOHOM TUCUMIIIIMHBI:

B pesynbrare ocBoeHUs y4€OHOUM MUCHMILUIMHBI O0y4YaroNIUNCs JOJDKEH JTOCTUYb
CIIEAYIOIINE PE3YJIbTATHI:

JUYHOCMHbIE:

- YYBCTBO T'OPJIOCTH U YBAXXEHUS K MCTOPUU M JOCTHXKCHUSIM OTEUECTBEHHOM
¢bu3nyeckol Haykd; (U3MYECKH TpaMOTHOE TOBEJACHHE B MpodecCHOHATBHOM
JESTEIBLHOCTU U OBITY TIPU 00pallieHuu ¢ MpuOOpaMu U YCTPOUCTBAMU;

- TOTOBHOCTh K IMPOJIOJDKEHHIO OOpa30BaHUS M TOBBINICHUS KBaJIW(UKAIUKA B
n30paHHONl TPO(EecCHOHANBHON JEeATEeIbHOCTH W OOBEKTUBHOE OCO3HAHUE POJHU
(bU3UYECKUX KOMIIETSHIINI B 3TOM;

- YMEHHME WCMOJb30BaTh JOCTHUKEHUS COBPEMEHHON (U3MYECKOM HayKu U
(U3UYECKUX TEXHOJIOTUM ISl TIOBBIIIIEHUSI COOCTBEHHOTO WHTEJIEKTYaTIbHOTO Pa3BUTUS
B BBIOPAHHOW MPOQPECCUOHAIBHON AESTENbHOCTH;

- YMEHHUE CaMOCTOSITENIbHO J0OBIBaTh HOBBIE MJiA ce0s (pU3MYECKUE 3HaAHUS,
WCIIONB3YS JIJIs1 3TOTO JJOCTYIHBIE ICTOUHUKU UH(pOpMAITUK;

- YMEHHUE BBICTpaWBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHUS B KOMAaHJE IO
pelIeHno o0IIKX 3a/1ay;

- yYMEHHE YOpaBsTb CBOEW TO3HABAaTENbHOW JESATEIbHOCTHIO, MPOBOJIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaIbHOTO Pa3BUTHUS,

Memanpeomemuule:

- ACIIOJIb30BAaHME PA3JIMYHBIX BHJIOB MTO3HABATEIBLHON JESATEIBHOCTH IJI PEIICHUS
¢bu3nYecKkux 3a7a4, TMPUMEHEHHE OCHOBHBIX METOJOB TO3HaHUS (HAOJIOACHMUS,
OTMCAHUSI, U3MEPEHUSI, SKCIIEPUMEHTA) ISl U3YUEHUS PA3JIMUHBIX CTOPOH OKpY’Karouen
JICMCTBUTEIILHOCTH,

- HUCMOJIb30BAHUE OCHOBHBIX MHTEJUICKTYAJIbHBIX OMNEpaliii: MOCTAaHOBKHU 3aJ1a4H,
dbopMynHpoBaHUsT TUMOTE3bl, aHajlW3a W CHUHTE3a, CpaBHEHUsA, OOOOIICHUS,
CHUCTEMAaTH3alluK, BBISBICHUS TPUYMHHO-CJICACTBEHHBIX CBSI3€H, IOMCKA aHaJIOTOB,
(hopMyIMpOBaHUST BBIBOJIOB JIJII M3YUYECHHS! PA3JIMUHBIX CTOPOH (PU3MUECKUX OOBEKTOB,
SBJICHUW M TIPOIIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOJUMOCTh CTaJIKUBAThCS B
npodeccuoHanbHOM cdepe;

- YMEHHUE TE€HEPUPOBATh WJIEM M OMNPENENATh CPEACTBA, HEOOXOIUMBIC I HX
peanu3anuu;



- YMEHHE€ HCIOJb30BaTh PAa3JUYHble MCTOYHUKHU I MONy4YeHUs (HU3NUYECKOM
uH(pOpMaIK, OLIEHUBATh €€ JOCTOBEPHOCTH;

- YMEHHUE aHaJIM3UPOBATh U MPEJICTABIATH HH(POPMAIIMIO B pA3JIMYHBIX BUJIAX;

- yMEHUE MyOJWYHO TPEJCTABIATh PE3YJbTaThl COOCTBEHHOTO HCCIIEIOBAHUSA,
BECTH JUCKYCCHUM, JIOCTYTHO M TapMOHHUYHO CO4YeTasi CoJepKaHhue U (HOPMBI
npecTaBisieMor nHGopMaIuy;

npeomemHuule:

1) chopmMupoBaHHOCTH MPEACTABICHUN O POJIM U MecTe (DM3UKH U aCTPOHOMHH B
COBPEMEHHOM Hay4YHOH KapTHUHE MUPA, O CUCTEMOOOpa3yomiei poiu GU3UKH B pa3BUTHU
€CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX TEXHOJOTUM, O BKJIaJ€ POCCUUCKUX H
3apyOEKHBIX YUYCHBIX-(U3UKOB B PA3BUTHE HAYKH, MOHUMaHWE (PU3MUECKOU CYITHOCTH
HAOJIIOIAeMBIX SIBJICHHM MHUKPOMHpA, MaKpOMHUpa M Meramupa; I[OHUMaHUE PpOJIH
ACTPOHOMHUHM B TPAKTHYECKOM JEATEIBHOCTH 4YeJIOBeKa W JaJIbHEWIleM Hay4HO-
TEXHUYECKOM Pa3BUTHH, POJU (PU3uKH B GOPMHUPOBAHUU KPYro30pa U (PYHKIIMOHAILHON
IPaMOTHOCTH YEJIOBEKA ISl PEIICHUS TPAKTHUYECKUX 33]1a4;

2) chopMHUPOBAHHOCTh YMEHUHN pacIio3HaBaTh (U3UUECKUE SBICHUS (TIPOIIECCHI) U
OOBSACHATh WX HA OCHOBE HM3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIB)KEHUE, CBOOOJHOE TMAaJICHUE TeJ, JBIKEHUE IO OKPY>KHOCTH,
WHEpLHUs, B3aUMOJICUCTBUE TEJ, KOJeOaTeNbHOE JBUKEHUE, PE30HAHC, BOJIHOBOE
nBkeHue; nuddysus, OpOyHOBCKOE JBUKEHUE, CTPOCHHUE KUJKOCTEH U TBEPIBIX TeE,
M3MEHEHHEe o0beMa Tel TMpU HarpeBaHuu (OXJIXKIECHUM), TEIUIOBOE paBHOBECHE,
HCIIApEeHHEe, KOHJEH CAlMs, TUIaBJIeHNEe, KPUCTAIUIM3allUsI, KUTICHUE, BIAXXHOCTh BO3/yXa,
CBSI3b CpEJIHEW KMHETUYECKON IHEPTrUM TEIUIOBOTO JBUKEHHUSI MOJIEKYJ ¢ aOCOIIOTHOM
TeMIepaTypoi, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXIY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30MpOLECccax; BJEKTpU3alus Tell,
B3aMMO/JICHCTBUE 3apsiiOB, HArpeBaHWE IMPOBOJHUMKA C TOKOM, B3aWMOJICHCTBUE
MAarHUTOB, 3JICKTPOMAarHuTHas UHAYKIUS, IEMCTBUE MAarHUTHOIO MOJIA Ha MPOBOJHUK C
TOKOM M JABWXKYIITUNCS 3apsij], 2JIEKTPOMAarHUTHbIE KOJeOaHUsI U BOJHBI, IPSIMOJIMHEHHOE
pacmpocTpaHEHUE CBETa, OTpPaKEHHWE, MpejoMiieHue, WHTepdepeHIus, audpakius u
MoJisipu3alsi CBeTa, JUCTepcus cBera; (oroanekTpuueckuii dHQext, CcBEeTOBOE
JaBJICHUE, BO3HUKHOBEHUE JIMHEWUYATOro CIIEKTpa aToMa BOJIOPOJA, €CTECTBEHHAS U
HCKYCCTBEHHAs PAJIMOAKTUBHOCTH;

3) BIajgeHHE OCHOBOMOJIATAIONIMMHU (U3UYECKUMHU TOHSATHUSAMHU U BEJIMUYUHAMH,
XapaKkTepu3yrnuMu (GU3NYECKUe MPOIECChI(CBA3AHHBIMU C MEXaHUYECKUM JIBHKEHUEM,
B3aUMOJICUCTBUEM TE€JI, MEXaHMYECKHUMM KOJeOaHUsSMH UM BOJHAMU;, aTOMHO-
MOJIEKYJISIPHBIM CTPOCHHEM BEIECTBA, TEIUIOBBIMHM MPOIECCAMH; DJICKTPUYECKUM H
MarHUTHBIM TIOJISIMH, DJCKTPUYECKUM TOKOM, JJIEKTPOMATHUTHBIMHU KOJICOAHMSIMU U
BOJIHAMH; ONTHYECKUMH SIBJICHUSAMH; KBAHTOBBIMHU SIBJICHUSIMH, CTPOCHHUEM aToMa H
aTOMHOTO a1pa, PaIuO0aKTUBHOCTHIO); BJIJICHUE OCHOBOIIOJIAraroIIUMHU
ACTPOHOMMYECKHMHU  TOHSTUSIMH, TO3BOJSIONIMMU  XapaKTepU30BaTh  IPOIIECCHI,
MPOUCXOJIAIINE Ha 3Be3JaX, B 3BE3JHBIX CHUCTEMAaX, B MEKIaJaKTUYECKOW CpeJe;
IBIDKEHHE HEOECHBIX TEJI, DBOJIIOLUIO 3BE3/ U BeelleHHoid;

4) BnajgeHUE 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U TEOPUSIMH (3aKOH BCEMHUPHOIO
Tsrorenus, I, 11 u III 3akoHbl HbrOTOHA, 3aKOH COXpaHEHUsS MEXAHMUYECKOW DHEPIUH,
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3aKOH COXPAHEHHSI UMIYJbCa, TPUHIUI CYNEPHNO3ULIMUA CUJI, PUHLIUIT PABHOIPABHOCTH
UHEPLHMAIbHBIX CHCTEM OTCYETa; MOJIEKYIIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, MEPBBIA 3aKOH TEPMOAMHAMHUKU; 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTro 3apsiaa, 3akoH KynoHa, 3akoH Oma s ydacTka 1enu, 3akoH Oma Jyist
IIOJTHOW JJIEKTPpUYECKOW uenu, 3akoH Jxoynsa - JleHma, 3aKOH 3JIE€KTPOMArHUTHOM
WHIYKIIUW, 3aKOH COXPAaHEHUS OJHEPTUH, 3aKOH TMPSIMOJIMHEHHOTO pPachpOoCTpaHCHUS
CBETa, 3aKOH OTPAKCHHS CBETA, 3aKOH MPEJOMIICHHS CBETA; 3aKOH COXPAaHEHUS SHEPTHH,
3aKOH COXpPaHEHUs WMITYJbCa, 3aKOH COXPAHCHHs DJIEKTPHUECKOTO 3apsia, 3aKOH
COXpaHEHHUs] MAacCOBOTO YHCJIA, TOCTynarhl bopa, 3aKOH paanoaKkTHBHOTO pacmaaa);
YBEPEHHOE HCIIOJIh30BAHUE 3aKOHOB WM 3aKOHOMEPHOCTEH NpH aHaimu3e (PU3NIecKux
SBJICHUU U ITPOLIECCOB;

5) yMeHHe yuYUTHIBATh T'PAHULIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJEICH:
MaTepHalibHasi TOYKa, WHEpIHAIbHAsICUCTEMA OTCUETa, WJCATbHBIM Ta3; MOJeIH
CTPOEHHS Ta30B, KUJAKOCTEH U TBEPJbIX TN, TOUCUHBIN dJIEKTPUUECKUM 3apsi,

sllepHasi MOJENIb aToMa, HYKIOHHAs MOJENIb aTOMHOTO Sjpa IpHU PElICHUU
bu3nUecKux 3a1ay;

6) BIlaJleHUE OCHOBHBIMM METOJIaMH HAy4YHOT'O TO3HAHUS, HCIOJb3yeMBbIMH B
(bu3uKe: MPOBOAUTHL MPSAMbIC U KOCBECHHBIC M3MEpPEHUS (PU3MUECKUX BEIMYWH, BHIOMpPAs
ONTHMAJIBHBIA  CIOCOO0 W3MEpPEHUS M WCTIOJB3YySd HW3BECTHBIE METOABI OICHKU
MOTPEIIHOCTE M3MEPEHUH, MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTEH (DU3UUYECKUX
BEJIMYUH C WCTIOJIB30BAHUEM TPSIMBIX W3MEPECHHM, OOBSICHATH MOJYICHHBIC PE3YJIBTATHI,
UCITONTB3Yysl (PU3MYECKUE TCOPWHU, 3aKOHBI M TIOHATHS, M JEJaTh BBIBOJBI, COOJIOIATH
mpaBuia 0Oe30macHOro0 TpyAa TP TPOBEICHWM HWCCICAOBAaHWUN B paMKax Y4eOHOTO
DKCIIEPUMEHTa ¥ y4eOHO-HCCIIEIOBATEIhCKON NEATETLHOCTH C HCIOJIb30BAHHEM
UQPOBBIX  M3MEPUTENBHBIX  YCTPOWCTB W JaOOpaTOpHOTO  OOOpPYAOBAHMS;
c(hOpPMHUPOBAHHOCTH MPEJICTABIICHUNA O METOJAaX MOJYUYCHHs] HAYYHBIX aCTPOHOMHYECKHUX
3HAHUU;

7) chOpMHUPOBAHHOCTh, YMEHHS pEIIaTh pPACUETHBIC 3a7a4d C SBHO 3aJlaHHOMN
(GU3UYECKON MOJENbI0, HCHONB3Yys (U3MYecKue 3aKOHbl W TPHUHIUIBI, HAa OCHOBE
aHajM3a yCIOBUS 3a7a4yd BBIOMpaTh (U3UYECKYI0 MOJEINb, BBIACIITh (HU3UUYECKUE
BETMYUHBI W (OPMYJIbI, HEOOXOOUMBIC IS €€ pCeIICHUs, IMPOBOAUTH PACUETHI H
OIICHWBATh PEAJbHOCTh IMOJYUCHHOTO 3HAYCHHS (DU3NYCCKON BEIMYWHBI, pPEIIaTh
KaueCTBCHHBIC 3aJlayd, BBICTpAWBas JIOTHYECKH HEMPOTHBOPECUMBYIO  IIETIOYKY
pacCcy X JeHUd C OMOpoll Ha H3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (HUBUYECKUE
SIBJICHHSI,

8) chopMHPOBAHHOCTh YMECHHS TPUMCHSAThH TOJYYCHHBIC 3HAHMS JJIT OOBSICHCHHSI
YCJIOBUM TPOTEKaHUsI (U3UUECKUX SIBJICHUN B MPUPOJIC U JUISl TPUHITHS MPAKTUYECKUX
pelieHnid B MOBCEAHEBHOM KM3HU IS oOecrieueHus] 0€30IacHOCTH IPU OOpAIICHUH C
OBITOBEIMH TIPUOOpPAMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHECHHS 370POBbS U
COOJIO/IEHNST HOPMAKOJIOTMUECKOTO TIOBEJEHUS B OKPYXKAIOIICH Cpeje; MOHWMaHUE
HEO0OXOAMMOCTH MPUMEHEHHS JOCTIKCHUM (DU3WKU U TEXHOJOTHH JUIsl PAIllMOHATIEHOTO
MIPUPOIOTIOTH30BAHMS;

9) chopMHUPOBAHHOCTh COOCTBEHHOM ITO3MIIMK 10 OTHOIICHHUIO K (PU3HYECCKOMN
nH(OpMaIH, MOJydaeMON M3 pa3HbIX MCTOYHHUKOB, YMEHUH HCIOJIb30BaTh IMH(PPOBHIE
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TEXHOJIOTUU Ui TIOMCKAa, CTPYKTYPUPOBAaHUS, HWHTEPHPETAUH U MPEICTaBICHUS
y4yeOHOI ¥ Hay4YHO-IOMYJSIpHOW MHGOpPMAIMK;, pPa3BUTHE YMEHUH KPUTHUYECKOTO
aHaNu3a MmoyydaeMoil HHpopMaIuu;

10) oBnmasenue ymeHUsMH pabOTaTh B TPYIMIE C BBHINOJHEHHEM Pa3TUYHBIX
COLIMAJIbHBIX pOJIeH, TUIAHUPOBAaTh pPA0OTy TPYMIbl, PalMOHAIBHO PaCHPECNATh
JESITeIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJ€KBATHO OLICHHWBATH BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYMIIBI B PEHICHHE PaCCMaTPUBAEMOM MTPOOIEMBI;

11) oBmagenue (chOpMUPOBAHHOCTH MPEJCTABICHUI) TMpaBUIAMH  3aIllUCH
busnueckux Gopmyn penbedHO-TOUEUHOW cHucTeMbl o0o3HaueHuil Jl.bpaiins (mnsa
CJICTIBIX U CIA0OBHUIALINX O0YJAIOIIUXCS).

1.4 Ko1u4ecTBO 4aCOB HA OCBOEHHE NMPOrpaMMbl YUeOHOH TUCIUIIHHBI:
MakcuMalibHOM yueOHOM Harpy3ku oOydarorierocst 135 gaco, B Tom 4uce:
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOy4varomierocs 117 yacos;
KOHCYJIbTAIIMS 6 4acoB.

MIPOMEKyTOUHas arrecTaius 12 yacos.



2 CTPYKTYPA U COJIEPKAHUE YYEBHOHN JUCIHUITIJIAHBI
2.1 O0beM yueOHOI TUCHUIIMHBI M BUABI y4e0HOH padoThI

Bup yuedHoii paboTbl O0bem yacoB

MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero no nporpamMme JMCHUILINHbI) 135
Oos13aTesibHAs ayIUTOPHAsI yueOHasi HArpy3Ka (Bcero) 117

B TOM YHCIIE:

JIEKLIMH, YPOKH 75
NPAaKTUYECKHUE 3aHATHS 32
71a00paTOPHBIE 3aHATHS 10
KOHCYJIbTALIUS 6
IK3aMeH 12

[TpomexxyTouHas aTTectauus B popme:
I cemectp - apyrue popMbl KOHTPOJIs (CpeIHMIA OaIT 110 TEKYIIMM OLIEHKaM yCIIeBaeMOCTH)
II cemecTp — 3K3ameH




2.2 TemaTuyeckuii miiaH u cogep:kanue ydedoHoii qucuumiuabl OJ1.06 Puszuka

Konanl
KOMIIeTeH U
Coaeprxanue yueOHOIro MaTepuaJa, JabopaTopHble M NPAKTHYECKHE ’
HanmenoBanme 3aHATHS, CAMOCTOATE/IbHAsI padoTa o0y4arouierocs, Kypcosasi padora O0bem YpoBennb (bopmuposarnuio
pa3jiesioB U TeM (mpoekT) (eciii NpeyCMOTPEHBI ), HHbIE BUbI Y4e0HOIi padoThl B 4acoB 0CBOCHMS KOTOPBIX
COOTBETCTBHMH € Y4eOHBIM IJIAHOM cnocodereyer
3JIEMEHT
NPOrpaMMbl
IlepBblii cemecTp
BBenenue ®Du3nKa METO/Ibl HAYYHOI'O MMO3HAHMUSL. 2 1
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COIEP:KAHUE 22 JInuHoCTHBIE,
Pa3nes 1. Mexanuka MeTanpeIMEeTHbIE U
Tema 1.1. OcnoBbl | Copep:kanne y4eOHOro MmarepuaJia 6 IIPEAMETHBIE
KMHEMaTUKH Mexanuueckoe  JIBH)KE€HHE. XapaKTEPUCTUKM  MEXAHUYECKOro  JIBUIKECHMS: 2 1 KOMIICTCHIIVH B
nepeMenieHue, myTb, CKOPOCTb. COOTBETCTBUU C
PaBHomepHOoe mnpsmonuHelHoe nBWKEeHHE. OTHOCUTENBHOCTH MEXaHMYECKOTO ®I'OC cpennero
JIBUKEHHSL. o01iero
Yckopenue. PaBHonepeMeHHOE TPSMOJIMHEMHOE IBUKEHHUE. oOpasoBaHus,
CBobosHoe najieHue Tea. PaBHOMepHOE IBUKEHUE 110 OKPYXKHOCTH. YTBEPKACHHOIO
IpakTuyeckoe 3ansaTue Nel Pemenune 3amad no Teme «PaBHOMEpHOE U 2 2 IIPUKa30M
PaBHOYCKOPEHHOE JIBUKEHUE. MunucrepcrBa
IIpakTyeckoe 3ansaTue Ne2 Pemienue 3anad no teme «PaBHOMEpHOE JBUKEHHE 2 00pasoBaHud B
10 OKPYKHOCTH. naykn PO ot
17.05.2012 Ne 413
Tema 1.2. OcnoBbl | Copep:kanne y4eOHOro MaTrepuaJia 8
JAMHAMMKHU OcHoBHas 3amava auHamukd. BiaumopeiictBue ten. Cuna. IlepBoiii 3akoH 2 1
Herorona. Bropoi 3akon Herorona. Tperuit 3akon HeroTona.
Cunsl B mpupoge. 3aKOH BCEMHpPHOro TsaroteHus. Cuina TSHKECTH W cuia 2
BCEMUPHOI'O TATOTEHUS.
IIpakTnyeckoe 3anaTue Ne3 Pemenue 3a1a4 no reme «3akoHbl HeroToHa» 2 2




Pemenne 3ana4 ¢ npo¢ecCHOHAILHON HATIPABJIEHHOCTbIO
Jladoparopnass paGora Nel '"M3yuenue o0coOCHHOCTEW CHJIBI TPEHUS
(cxosbxeHus )"

Tema 1.3. 3akonsl | Conep:kanne y4eOHOro MarepuaJia 8
COXpPaHEHHH B Mmnynbc Tena. 3aKOH COXPAHEHUs UMITyJIbca. PEaKTUBHOE IBHKCHHUE. 2
MeXaHHKe Mexanuueckass pabora cuibl. MomHocTs. OHeprus. Kunernmueckass sHEprus. 2
IToreHnnanpHast SHeprus. 3aKOH COXPAHEHUsI MEXAHUYECKOM YHEPTHH.
IIpakTnyeckoe 3ansaTHe Ned Pemenue 3agau 1o TeMe «3aKOH COXpaHEHHUS 2
UMITyJIbCa
IIpakTnyeckoe 3ansaThe NeS PemeHue 3agad no teme «3aKkOHBI COXPAaHEHHUS 2
SHEPrUN»
Pa3nes 2. MouiekyasipHasi pu3MKa M1 TEPMOJUHAMHUKA 18
Tema 2.1. OcHoBbl | Coep:kanne y4eOHOr0 MaTepuajia 4
MOJIEKYJIAPHO- OcHOBHBIE TOJIOXKEHUS MOJIEKYJISpHO-KHUHETHYeCKoW Teopuu. Pasmepbl u macca 2 JInunoctHsle,
KMHETHYeCKOH MOJeKyl U aromMoB. bpoyHoBckoe nBmxkenue. duddysus. Crpoenue METanpeIMETHBIE U
TeOpHH. ra3o00pa3HbIX, KUAKHX U TBEpPAbIX Tesl. CKOPOCTH IBMXKEHUS MOJEKYT M WX peIMeTHbIE
U3MEpEHHUE. KOMIIETCHIIVH B
WUneansupiii  ra3. JlaBmenue Tra3a. OCHOBHOE YpaBHEHHE MOJICKYJSPHO- COOTBETCTBUHU C
KMHETUYECKOW TEOpUH. ®I'OC cpennero
YpaBHEHHE COCTOSHUS UACAIBHOIO rasa. 1'a3oBble 3aKOHBI. ob1ero
IIpakTyeckoe 3anaTHe Ne6 PemieHue 3amad 1o teMe «YpaBHEHHE COCTOSHHUSA 2 oOpa3oBaHus,
UJE€abHOTrO0 rasa. I'a3oBble 3aKOHBD YTBEPKACHHOIO
Tema 2.2. OcnoBbl | Copep:xanne y4eOHOro MarepuaJia 6 IIPUKa30M
TePMOAMHAMMKH | BHyTpeHHss 3Heprus uaeanbHoro raza. Pabora u Temnora kak (GopMbl nepeaaun 2 Munncrepcrsa
SHEpruu. YpaBHEHHUE TEIUIOBOro OanaHca. AmabaTHBIN mpolecc. 00pa3oBaHus 1
ITepBOe HAYasI0 TEPMOJMHAMMKHA. BTOpOE Havamo TepMOTMHAMHKY. Hayku PO ot
Tennossle aBurarenu. lpunnun aefictBus teroBoid MamuHbl. KITJ[ TenmnoBoro 2 17.05.2012 Ne 413
neurarens. OXpaHa Npupombl.
IIpakTyeckoe 3ansitne Ne7 Pemenue 3amau mno teme «llepBblil 3akoH 2
TepMoAuHaMuKU.  IlpuMeHeHume  mepBOro  3aKOHa  TEPMOJUHAMHKU K
M30IPOLIECCAM).
Tema 2.3. | Coneprxkanue y4eOHOr0 MaTepuajia 4
Arperartssbie Vcnapenne u konaeHcanus. HacplmeHHbli nap u ero cBoicTBa. AOGCOIIOTHAS U 2
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COCTOSIHUS OTHOCHUTEINIbHAsl BIAXXHOCTh BO3AyXa. Touka pocel. Kumenue. 3aBHCHMOCTB
BellecTBa. TEMIEPATypbl KUIIEHUS OT JaBiieHud. Ileperpersiii map u €ro MCHojiab30BaHHUE B
da3oBbie TEXHUKE.
nepexoabl Pemenne 3aga4 ¢ npogeccHOHATIBHON HATIPABJIEHHOCTBIO 2 2,3
JlaGoparopHoe 3ansaTue Ne2 «/3MepeHre OTHOCUTEILHON BIAXKHOCTH BO3TyXa»
Coaep:xanue yueOHOTo MaTepHaJia 4
XapakTepucTuKa JKHJIKOIO COCTOSIHMSL — BewlecTBa. [loBepXHOCTHBIM  cioi 2 1
xuaKocTy. KanuisipHble sIBJICHHUSL.
XapakTepucTuka TBEpAOro COCTOsIHUSA BelecTBa Kpucraminueckue u aMmopdHbie
tena. CBOMCTBA TBEPJIBIX TEI.
IIpakTuyeckoe 3ansaTue Ne8 Pemenne 3aga4d no teme «BiaxxHOCTh BO3/1yXay. 2 2
Pasznea 3. duekTpoauHamMuka 9 JIM4YHOCTHBIE,
Tema 3.1. Copepxanue yuyeOHOro MaTepuaJa 9 MeETaIlpeMETHBIE U
DileKTpuyecKoe DNeKTpUYecKue 3apsipl. 3aKOH COXpPAHEHHMs D3JEKTPUYECKOro 3apsia. 3akoH 2 1 IIPEIMETHBIC
noJie Kyiona. KOMIIETEHIIVH B
Onekrpuueckoe mozie. HampspkeHHOCTh — 3nekTpuyeckoro mons. I[lpuHumn COOTBETCTBUU C
CyNEPIO3UIIH NOJIEH. ®I'OC cpennero
PabGora cun snexrpocrarnueckoro mosst. [lorennuman. Pa3HocTs moTeHIMamnos. 2 o0uero
OKBUIIOTEHLUAJbHBIE MOBEPXHOCTU. CBA3b MEXKIY HANPSOHKEHHOCTBIO WU obpazoBanwusl,
Pa3HOCTBIO MOTEHIHMAIOB IEKTPUYECKOro Mojs. IIpoBOJHUKM B 3JIEKTPUYECKOM YTBEPKACHHOTO
noJie. JInanekTpuky B anekTpudeckoMm nose. Ilonsgpuzanus AM3IEKTPUKOB. IIPUKa30M
IIpakTuyeckoe 3ansiTue Ne9 Pemenne 3a1a4 1o teme «JIEKTPUIECKOE MO 2 2 Mumnncrepcrsa
IIpakTnyeckoe 3ansaTue Nel0 Pemenue 3aga4d no teme «JIEKTPUUIECKOE TOJIEN 2 00pa3oBaHus 1
Kongencaropsl. CoenvHeHne KOHIEHCATOPOB B Oarapero. DHeprus 3apsyKeHHOTO 1 1 Hayku PO ot
KOHJEHCATOpa. JHEPTUs IEKTPUIECKOTO MOJIS. 17.05.2012 Ne 413
Jlpyrue ¢opmbl KOHTpPoJiA (cpeaHuii 0ajl Mo TeKYIIMM OlleHKaM
YCIIeBAEMOCTH)
Bropoii cemecTp
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEP:KAHUE
Tema 3.2. 3akonsl | Copep:kanne y4eOHOro MaTepuaJia 10
MOCTOSIHHOT' O VYcnoBus, HEOOXOAUMBIE 111 BOSHHUKHOBEHMSI U MOJAEPKAHUS AJIEKTPUUECKOTO 2 1 JLPraHOCTHEIE,
TOKa ToKa. Cuila TOKa U IUIOTHOCTh TOKAa. 3akoH OMa a1 y4JacTKa LeNU. 3aBUCUMOCTD MCTalpe/IMCTHBIC 1
MIpeIMETHBIE

SJICKTPHUYCCKOTO COMPOTUBJICHUA OT MaTCpurajia, JJIWMHBI U TIOIAaAN IMOIMCPEUYHOI O
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CEYEHUSI MPOBOJHUKA. 3aBUCUMOCTb  COIPOTHUBIIEHHS  INPOBOJAHHKOB  OT
TEMIEPaATYypPBHI.

KOMIIECTCHI U B
COOTBCTCTBHHU C

OJIC ucrouynuka. 3akoH Oma mis nmoiaHod nenu. CoenuMHEHUWE TPOBOIHUKOB. 2 ®I'OC cpennero
CoennHeHNE UCTOYHUKOB 3JIEKTPUUECKOM SHEPTHH B OaTapero. ob1ero
TennoBoe nelcTBHE SJEKTPUYECKOro Toka. 3akoH Jkoyns-Jlenma. Pabora wu oOpa3oBaHus,
MOIIIHOCTb 3JIEKTPUUYECKOr0 TOKA. YTBEPKAECHHOIO
IIpakTnyeckoe 3ansiTue Ne 6 «3aKOHbBI IOCTOSIHHOTO TOKa) 2 2 MPUKa30M
Pemenue 3aga4 ¢ npogecCHOHAIBLHON HANPABJIEHHOCTbIO 2 2,3 Munucrepcrsa
JlaGoparopHoe 3ansitue Ne3 «lI3yueHune 3aKOHOB IIOCJIEAOBATEIBLHOIO U 00pa3oBaHUs 1
11apaJuIeJIbHOTO COCAUHEHUS IPOBOJHUKOB)Y Hayku P® ot
Pemenue 3agau ¢ npogecCMOHAIBLHOI HANIPABJIEHHOCTHIO 2 2,3 17.05.2012 Ne 413
JladoparopHoe 3ansitue Ne4 «M3mepenue 9/IC U BHYTpEHHETO CONPOTUBIICHUS
HMCTOYHUKAY

Tema 3.3. Coaep:xanue yueOHOro MaTepHaJia 6

DJIeKTprYecKuil ONEeKTpUYEeCKU TOK B MeTaulax. OJEKTPUYECKUH TOK B  AJIEKTPOJIUTAX. 2 1

TOK B Pa3JM4HBIX | DnekTponus. 3akoHsl Papazes. [I[pumeHeHne 31eKTpoin3a B TEXHUKE.

cpeanax BHeKTqueCKI/Iﬁ TOK B Ta3aX M BaKyyMe. HMonmnzammg rasza. Buabl ra3oBbIX 2
paspsaoB. [lonstue o miazme. CBONCTBA ¥ IPUMEHEHHUE 3JIEKTPOHHBIX MYYKOB.
DOneKTpuYeckuii TOK B  MOdynpoBoaHuKax. CoOcTBeHHass MPOBOJMMOCTD 2
NOJIyIPOBOIHUKOB. [1071yIIpoBOJHUKOBBIE TPHUOOPBI.

Tema 3.4. Conep:xanue yueOHOTro MaTepuaJia 6

MarnutHoe nmosie | Bektop UWHAYKUMHM MarHUTHOro moss. JlelicTBME MArHUTHOrO 1O Ha 2 1
OpSIMOJIMHEMHBIH TpPOBOAHUK C TokoM. Cuna Awmmepa. 3akoH Awmiepa.
B3anmoneiictere TOKOB
HelictBue MarHuTHOTO TIONS Ha JABWXKymudcs 3apsa. Cuna  Jlopedia. 2
Ornpezenenne yAaenbHOTO 3apsia. Y CKOPUTEIH 3apsKEHHBIX YacTHII.
IpakTnyeckoe 3ausitue Ne7 Pemenue 3anauy «MaraHuTHOE MOJIE» 2 2

Tema 3.5. Conep:xanue yueOHOTro MaTepuaJia 4 1

DJIEKTPOMAarHuTH | DnekrpomarHuTHas uHaykius. [IpaBumno Jlenma. 9/[C UHAYKIMH B JABIKYIIUXCS 2

ast MHIYKIUSA MPOBOJIHUKAX. SIBIeHWE caMOMHAYKIMU. VHIYKTUBHOCTb. DHEPTrUs MAarHUTHOTO
TOJISL.
IIpakTuyeckoe 3ansiTue Ne8 Pemenne 3aqa4 « eKTpOMarHuTHasE MHIYKIUS) 2 2

Paznea 4. Kosiedbanus 1 BOJTHBI 16 JImgaHOCTHEIE,
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Tema 4.1. Conep:kanue y4eOHOT0 MaTepuaJia 4 1 METanpeaMETHbIE U
MexaHn4ecKne KomnebarensHoe IBIDKEHUE. IMapmonunueckue KoJe0anusl. CBo0OOIHEIE 2 peAMETHBIC
KoJIeOaHus MexaHuuyeckue konebanus. IlpeBpamieHue sHepruu mnpu  KojedaTeIbHOM KOMIIETEHIIH B
JIBUKEHHH. COOTBETCTBUHU C
Pemenne 3a1a4 ¢ npohecCHOHATBLHON HANPABJIEHHOCTHIO 2 2,3 @®I'OC cpennero
JlaGopaTtopnoe 3ansaTHeNeS «VI3yyeHHe 3aBUCMMOCTH TEpHOAA KoyeOaHUH ob1ero
HUTSHOI'O MAasITHUKA OT JJIMHBI HUTH) o0Opa3oBaHus,
Tema 4.2. Copnepxxanue yueOHOIro MaTepuasa 4 YTBEPKICHHOTO
Ynpyrue BoJIHbI [ToniepeuHblie U IPOAOJIbHBIE BOJIHBI. XapAaKTEPUCTUKH BOJIHBI. 3BYKOBBIC BOJIHBI. 2 1 NpuKasoM
Wurtepdepentus BonH. [loHsATHE 0 MU PAKIINK BOJTH. Mumnncrepcra
IIpakTuyeckoe 3ansaTue Ne 9 Pemenue 3amau «MexaHWUYecKHe KOJIeOaHUS U 2 2 00pa3oBaHus U
BOJIHBD) Hayku PO ot
Tema 4.3. Coaep:xanue yueOHOTr0o MaTepHaJia 4 17.05.2012 Ne 413
JuiekTpoMaruuTH | CBoOOMHBIE 3NeKTpoMarHuTHbIE KojeOanusa. Popmyna Tomcona. Ilpespamienue 2 1
ble KoJieDaHus SHEPTUu B K0J1e0aTeIbHOM KOHTYpE. I'eneparop He3aTyXarmux
3MIEKTPOMArHUTHBIX KoieOaHUM. BhIHYKIEHHBIE AJIEKTPUYECKUE KOJICOAHMUS.
IlepemenHbIil TOK. EMKOCTHOE M WHIYKTUBHOE CONPOTUBIICHUS MEPEMEHHOIO 2
Toka. 3akoH OMa JUIsl IeNu TIepeMeHHOro Toka. PaboTa 1 MOIIHOCTH IEPEMEHHOTO
toka. ['eneparopel Toka. Tpanchopmatopsl. Ilomydenue, mnepenadya u
pacrpeneseHue dJIEKTPOIHEPTUN.
Tema 4.4. Copepxanue yueOHOIro MaTepuaJa 4
DJIEKTPOMArHUTH | DIIEKTPOMArHUTHOE TOJIe KaK OCOOBI BUJ MaTepuu. DIIEKTPOMArHUTHBIE BOJIHBIL. 2 1
bI€ BOJIHBI Bubpatop ['epria. OTKpbITHIN KoJIe0aTeNbHBIN KOHTYP.
N3o6perenne paano A.C. IlomoeiMm. Ilonstue o pamuocBsizu. IlpumeHenue 2
JIEKTPOMAarHUTHBIX BOJIH.
Paznen 5 10 JInaHOCTHEIE,
Onruka METanpeaMETHBIE U
Tema 5.1 Copepxanue y4eOHOIro MaTepmuaJa 2 IIPEAMETHBIE
IIpupona cBera CKOpOCTh pacnpOCTpaHEHHUsI CBETA. 3aKOHBI OTPAXEHUSI U TMPEIOMIICHUS CBETA. 2 1 KOMIICTCHIINHA B
ITonHoe oTpaxkeHue ceta. JIuH3bl. ['Ma3 kak onTudeckas cucrema. OnTudeckue COOTBETCTBUH C
IPUOOPHI. ®I'OC cpennero
Tema 5.2 Copnepxxanue yueOHOIro MaTepuaJa 6 obmiero
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BoJsiHoBbIE Wntepdepennust ceera. KorepeHTHOCTh CBETOBBIX Jyded. MHrepdepeHuus B 2 oOpa3oBaHus,
CBONCTBA CBeTa ToHKHX TuleHKax. Kombua HeroTona. Vcnone3oBanue nnTepdepeHny B HAyKe U YTBEPKIAECHHOIO
texHuke. Judpaxkuus ceera. Judpakuus Ha Imenu B HapajlyieNbHBIX JIydax. IIPUKA30M
JlndpakimoHHas pemeTka. MunucrepcTBa
[lonspusanust  MOMEPEYHbIX  BOJIH. [Tonspuzanusa  cBera. JIBoitHOE 2 o0Opa3oBaHUs U
nyuyenpenomuenue. [lonspounsl. Jducnepcus cBera. Buabl cnexkTpoB. CrneKTpbl Hayku PO ot
ucryckanus. CHEKTpbl TOTJIOMICHHS. YIIbTpaduoiIeToBoe M HHPPAKpPacHOE 17.05.2012 Ne 413
u3ilydeHus. PentrenoBckue nyuu. MIX npuponia u CBOMCTBA.
IIpakTnyeckoe 3ansitme Nel0 Pemenue 3amau  «lIpenominenue cBera. 2
JudpakiimoHHas pererka
Tema 5.3. Coaep:xanue yueOHOT0 MaTepHaJia 2
CneunanbHast [loctynarel OiiHmureiiHa. IIpocTpaHCcTBO W BpeMsi CHELUAIBHOW TEOPUHU 2
Teopus OTHOCHUTENBHOCTH. CBSI3b MacChl U YHEPTUU CBOOOJHON YaCTHIIBI. DHEPTHS TOKOS
OTHOCHTEJIbHOCTH
Pa3nen 6. KBanToBasi pusuka 14 JInuHoCTHBIE,
Tema 6.1. Coaep:xanue yueOHOro MaTepuaJia 6 METAIIPEAMCTHBIC U
KBanroBas KBanrtosas runoresa Ilnanka. Baemnuii porosnexkrpuueckuii 3¢ dexr. OTOHBI. 2 IPEAMCTHbIC
ONTHKA _ KOMIIETCHIIVH B
Buytpennuit ¢poroadpdexr. Tunsr Gorornementos. Jlapnenue cpera. [lonarue o COOTBETCTBUIL C
KOPITYCKYJIIPHO-BOJIHOBOM IPUPOJIE CBETA. ®TOC cpeHero
IIpakTnyeckoe 3ansitue Nell Pemenue 3amau "dopmyna OiHIITEHA 114 2 061IIero
doroapdexra. DotoHs!" 06pa3oBaHus,
Tema 6.2. @usuka | Coaep:xkanue yueOHOro MmarepuaJia 2 YTBEPKICHHOTO
aToma Pa3BuTHe B3IIsI10B HAa CTpoeHME BemiecTBa. SnepHas moznens aroma. OmeITh O. 2 NPUKA30M
Pesepdopna. Mogens atoma Bogopona no H. bopy. 'nnoresa ne bpoiins. MunucrepcTBa
Tema 6.3. Pusuka | Copep:kanue y4eOHOro Mmarepuajia 6 o0pazoBaHus U
aTOMHOI'0 s1Apa EcTtecTBeHHass painOaKkTUBHOCTb. 3aKOH paJMOaKTUBHOTO pacnaaa. CrocoOsl 2 Hayku P® ot
HaOJIOICHUS M PETUCTPALMU 3apsDKEeHHBIX YacTull. CTpoeHHe aTOMHOTO sipa. 17.05.2012 Ne 413
Jedexr maccel, SHEprusi CBSI3M M YCTOMUMBOCTH aTOMHBIX sjep. SaepHble 2
peakiuu. MckyccTBeHHas! paJuOaKTUBHOCTb.
Henenne tsxenvix saep. llemHas saepHas peakuus. Ympamisemasl IenHas 2

peakuusa. Snepusii peaktop. llomyueHune paaMOaKTHBHBIX HM30TONOB M HUX
TIPUMEHEHHE. buonoruueckoe JNIEUCTBUE paINOaKTUBHBIX W3JTyYCHHUI.
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‘ :‘)HeMeHTaprle YaCTHUIIbI.

KoncyabTanuu 6
IIpome:kyTouHasi aTTecTanus - IK3aMeH 12
HUToro no nucuuninge 135
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3. YCJIOBUSI PEAJIM3ALIMA TIPOTPAMMBI  VUYEBHOM
JTUCHUATIIMHBI

3.1 TpeboBaHusi K MHHUMAJIBHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecre4eHNI0 y4eOHOM TMCHUTIMHBI:

Peanuzammsi mporpaMmbl JUCITUIUTHHBI TpeOyeT HaMW4YUs y4eOHOTO KaOWHETa
bU3HUKY TSl IPOBEICHUS 3aHATUH JEKIIMOHHOTO TUIA, MPAKTUUYECKUX 3aHATUH, B TOM
YHUCJi€ TPYIINOBBIX, WHJIWBUAYAIbHBIX, HUCBMEHHBIX, VYCTHBIX KOHCYJbTAIIHH,
TEKYIIETO KOHTPOJISL U IPOMEKYTOYHOM aTTecTalluu.

O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;

- cHelUaJu3upoBaHHas MeOenb  (CTONBI, CTYJdbid MO  KOJUYECTBY
oOyyarommxcsi);

- IOCKa yYCHHYECKasl.

TexHuyeckue cpeacTBa 00yUeHUs:

- KOMIIbIOTEP (HOYTOYK);

- MYJIbTUMEIUNHBIN IPOEKTOP, IKPaH.

VYyeOHo-HarIAIHbIe TOCOOMS:  TUIaKaThl, Y4YeOHO-HAIVISIAHBIE IOCOOUS,
obecrieynBaIIMe TEeMaTHUUYECKME  WJUIIOCTpallMM 1o  pabodeil  mporpamme
JTUCUUIUINHBI, B TOM YUCJIE, BUJEC0-ayIHO MaTEPHAIIbl, KOMIIbIOTEPHbIE ITPE3EHTALUU.

KomrmbproTep uMeer 10CTyn K 3JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAM, BBIXOJI B
robanbHyt0  ceTh  VIHTepHeT, OCHalleH JMICH3UOHHBIM  IPOrpPaMMHBIM
00ecreYeHHUEM.

3.2. YyeOHO-MeTOAMYecKOe W HHPOpMAIMOHHOEe  olecneveHue
peanu3anuu y4e0HOM JUCUUIINHBI

OcHoOBHBIE YUeOHbIe U3IaHUS

1. HmutpueBa B.®. ®usuka ana npodeccuii U cnenuanbHOCTEH
TEXHUYECKOTO MPpoQuiIsi: y4eOHUK JJIsl CTYA. YUpexaeHui cpe. npod. oopazoBanus /
B.®. JImutpuesa. - 8-e u3z., crep. - M.: U3marenbckuii ieHTp «Akamemusi», 2020. —
496 c. B mep. ISBN 978-5-4468-9245-7

2. Hmutpuea B.®. ®usuka g npodeccuii U crenuaIbHOCTEH
TexHu4yeckoro mnpoduis: JlabopaTtopHbeii mpakTHUKym: ydeOHOoe mocobue/ B.D.
JImutpuea, A.B. Kopxkyes, O.B. Myptazuna: (5-¢ u3na.) (B 3iekTpoHHOM opmare)
2019. https://academia-library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanamnukos, H. [1. ®usuka B 2 4. YacTh 1: yueOHHUK U MPAKTUKYM JIs
CpeJHero poeCCHOHAIIEHOTO obpa3zoBaHus / H. Il. KanamHukos,
C. E. MypaBbeB. — 2-¢ u3n., ucnp. u non. — MockBa: M3zmatensctBo FOpaiiT,

2020. — 254 c. — (IIpodeccuonanbHoe oopazoBanue). — ISBN 978-5-534-09159-5.
— Texcr: anexkrponnsiii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

4. Kanamnukos, H. II. ®@u3nka B 2 4. YacTh 2: yueOHUK U MPAKTUKYM IS
CpeaHero po¢eCCUOHATTLHOTO oOpazoBaHus / H. I1. Kanamaukos,
C. E. MypaBbeB. — 2-e¢ u3a., ucnp. u jgon. — MockBa: M3gatensctBo IOpaiiT,
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/

2020. — 244 c. — (IlpodeccuonansHoe oopazoanue). — ISBN 978-5-534-09161-8.
— Texcer: anekrponnslii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

S. Jlorsunenko O.B. ®usuka: ywuebnuk /O.B. JlorBunenko.- Mocksa:
KHOPYC, 2019.- 342c¢.- (Cpennee npodeccuoHanpHoe obpazoBanne). ISBN 978-5-
406-06464-1

JlonoJIHuTe/IbHbIE Y4eOHbIe U31aHNS

6. BacunpeB, A. A. dusuka: ydeOHOe TOcOOME [IJII CpEeTHEro
npodeccuoHanbHoro oopazonanus / A. A. Bacunses, B. E. ®enopos, JI. J{. Xpamos.
— 2-e u3n., ucnp. u gon. — Mocksa: MUznarensctBo IOpaiit, 2020. — 211 ¢. —
(ITpodeccuonansuoe obOpaszoBanue). — ISBN 978-5-534-05702-. 2020 HOpaiit-
https://urait.ru/book/

7. Mycun, 0. P. ®wusmka: koneOaHus, ONTHKA, KBaHTOBas (HU3HKa:
y4yeOHoe nmocobue Jyisi cpeanero npodeccuoHanbHoro oopazosanus / 0. P. Mycun.
— 2-¢ mw3a., ucnp. u jpon. — Mocka: MzgatensctBo IOpaiit, 2020. — 329 ¢. —
(ITpodbeccnonanpHoe obOpazoBanme). — ISBN 978-5-534-03540-7. — Tekcr:
anektponHbi // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

8. Mycun, FO. P. ®usuka: mMexaHHWKa CIUIOLIHBIX CPEIl, MOJICKYJsIpHas
¢u3rKa U TEpMOJMHAMUKA: y4eOHOEe mocodue Mg CpelHero mpodecCHOHaTbHOTO
obpazoBanms / 0. P. Mycun. — 2-e u3n., ucnp. u mon. — Mocksa: M3naTenbcTBO
FOpaiit, 2020. — 163 c. — (Ilpodeccuonansrnoe oopazoBanue). — ISBN 978-5-534-
03000-6. — Tekcr: oanextponnsii // OBC HOpait [caiit]. — URL:
https://urait.ru/bcode/

HNuTepHer-pecypcesl

Q. www.fcior.edu.ru (DenepanbHBIT IIEHTP WH(POPMAITMOHHO-
00pa3oBaTeIbHBIX PECYPCOB)

10. www.dic.academic.ru (Axagemuk. CioBapH 1 SHIUKIIOTIEINN )

11. www.booksgid.com (DnexTponHas 6udIMOTEKA)

12. www.globalteka.ru (I'mo6anbpHast OUOIUOTEKA SACKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (ExuHoe OKHO JocTyma K 00pa3oBaTeIbHBIM

ecypcam

14. www.st-books.ru (JIydinas yaeOHas iuTeparypa)

15. www.scool.edu.ru (Poccuiickuii 00pa30BaTEIbHBIN TOPTAN)

16. www.ru/book (DaekTpoHHas OMOIMOTEYHAS CUCTEMA)

17. www.alleng.ru/edu/phys.htm (O6pasoBarenbHbie pecypchl MHTEpHETA -
dusnka)

18.  www.school-collection.edu.ru  (Emunast  ko/uiekuus  mudpoBBIX
00pa3oBaTeILHBIX PECYPCORB)

19.24 https//fiz.1september.ru (YueOno-meroanueckas razera «Pusnka)

20. www.n-t.ru/nl/fz (HoGeneBckue aypeaTsl 1o Gu3uke)

21. www.nuclphys.sinp.msu.ru (Slnepuas dbusuka B aTepHeTe)

22. www.college.ru/fizika (IToaroroska k EI'D)

23. www.kvant.mccme.ru OKypaan «KBaHT»)

24. www.yos.ru/natural-sciences/html OKypuan «I1yTh B HayKy»)

MeToanyeckue yKazaHusi AJsi 00y4arOIIMXCs M0 0CBOEHHIO THCITHTIJIMHBI
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25. Meroauueckue ykazaHUs [ OOYYAlOHIMXCS 1O  BBIMOJIHEHHIO
MPAKTUYECKHUX padoT.

26. Meronuueckre ykKa3aHus Uil OOYYarOIIMXCS 1O  BBINOJIHEHHUIO
n1abopaTopHBIX paboT
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4. KOHTPOJIb M OHLEHKA PE3VYJIbBTATOB OCBOEHUSA

JYUYEBHOM NCIUILINHBI
4.1.

(I)Oprl U METOAbI KOHTPOJA M OIICHKU PE3YyJbTAaTOB Oﬁy‘leHHﬂ

Pe3yabTarnl 00yyeHus

DopMBbI U METOAbI
KOHTPOJISA M OLIEHKH
pe3yJbTaToB
o0y4eHust

JUYHOCMHbLE:

- YyBCTBO TOPJOCTH U YBAXKEHHS K HUCTOPUM U JOCTHIKEHUSAM
OTEYECTBCHHOH (pu3mueckoi HayKH; (PU3MUECKU IPaMOTHOE MOBEICHHUE B
poeCCUOHAIBPHON JIEATETLHOCTH U OBITY MPU 0OpaIeHUuH ¢ MpuodopaMu
U yCTPOMCTBAMU;

- TOTOBHOCTh K IPOJOJDKEHHIO OOpa30BaHMs M IOBBIIIEHUS
KBaTMpHUKAIMA B H30paHHON MNpPOPECCHOHATBHON NeATENbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM (PU3UUYECKUX KOMIIETEHLIUH B 3TOM;

- YMEHHUE HCIOJb30BATh JOCTHKCHHUS COBPEMEHHOW (hM3NYECKOM
HayKl M (U3MYECKUX TEXHOJOIMH JJIs TOBBILIEHUS COOCTBEHHOIO
WHTEJUIEKTYaJJbHOTO  pPa3BUTHUS B  BBIOpAaHHOH MpodecCHOHAIbHON
NesTeNbHOCTH;

- YMEHHE CaMOCTOSITEIILHO JOOBIBATh HOBBIE /IS ce0s (Pr3MUecKue
3HaHUS, UCHOJb3Ys AJIS 3TOTO JOCTYIHbIE UCTOYHUKH HH(POPMALIUY;

- YMEHME BBICTpAaUBaTh KOHCTPYKTHBHBIE B3aUMOOTHOILEHUS B
KOMaH/Ie 110 PelICHUI0 O0IuX 3a1a4;

- YMEHHUE YIPAaBIATH CBOEH ITO3HABATEIIBHOW JESITEIBHOCTHIO,
IPOBOJIUTh CaMOOLIEHKY YpPOBHSI COOCTBEHHOI'O HHTEIUIEKTYaJlbHOTO
pa3BUTHS;

MemanpeomenHuole:

- HCIOJIb30BAaHME  PA3IMUHBIX  BUJOB  I103HABaTEIbHOMU
NeSITeNbHOCTH Ul pelleHuss GU3NYeCKUX 3a/1a4, IPUMEHEHHE OCHOBHBIX
METOJI0B MO3HaHUS (HAOIIOEHMS, ONMCAHUs, U3MEPEHHUS], SKCIIEPUMEHTA)
JUISL N3YYEHMSI Pa3JIMYHBIX CTOPOH OKPYXAIOUIEH NEeNCTBUTEILHOCTH;

- HCIOJIb30BAHWE OCHOBHBIX HWHTEJUIEKTYalbHBIX OINEPALIUNA:
MOCTAHOBKM 3aJaud, (OpMyIupOBaHMs THMIIOTE3bl, aHAIMW3a U CHUHTE3a,
CpaBHEHHUs, O000OIIEHHs, CHUCTEMaTH3allud, BBISBICHUS MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€H, OMCKa aHAJIOrOB, (POPMYIMPOBAHUS BBIBOJIOB IS
U3Y4YEHUs] Pa3IMYHBIX CTOPOH (DU3MUECKUX OOBEKTOB, SBIECHUH W
MPOIIECCOB, C KOTOPHIMM BO3HUKACT HEOOXOAWMOCTh CTaJKUBAThCS B
npodeccuonanbHoOM chepe;

- YMEHHE TEHEepHpOBaTh
HE0OXOIMMBIE I UX pean3alluy;

- YMEHHUE HUCIOJb30BaTh PA3JIMYHBIE MUCTOUYHUKU JUISl TOTYyYEHUS
¢dbuzmveckoit mHGOpPMAIINH, OIIEHUBATH €€ IOCTOBEPHOCTD;

- yYMEHHME aHAJIU3MPOBaTh M TPEACTaBIATh HH(POPMAIMIO B
pa3IMYHbIX BUJAX;

- yMEHHE NYOJMYHO TNPEACTaBIATH PE3YyIbTaThl COOCTBEHHOTO
UCCIIEIOBaHMs, BECTH AMCKYCCHUHU, IOCTYMIHO WU TapMOHUYHO coOdYeTas
cojiepkaHue 1 (HopMbI IpeCTaBIIEMON HHPOPMALIUY;

npeomemmboie:

1) chopMupoBaHHOCTH MPEACTABICHUI O PO U MecTe (PU3UKH U
aCTPOHOMHH B COBPEMEHHOM  HAy4YHOM  KapTMHE MHpa, O
crucreMooOpasyroneil ponu (GU3MKH B Pa3BUTUM ECTECTBEHHBIX HAYK,

unacn u  onpeacidaTb  CpPEACTBaA,

Texkymui KOHTPOJIb:

- ONPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHHUE;

- BBITIOJTHEHUE
MUCBbMEHHON paboThI;
- BBITIOJTHEHUE
MPAKTUYECKON pabOThI
(MHAMBUYaTTbHAS
dhopma paboThI)

- BBITIOJTHEHUE
nabopaTopHON paboThI
(pponTranbhas popma
paboThl)

[Ipomexxyrounas
arrecranus B 1
ceMecTpe B popme
npyrue Gpopmbl
KOHTPOJIS (CpeIHUMA
0aJu1 1o TeKyUIMM
OLIEHKaM
yCIIEBAaEMOCTH),

BO 2 cEMeCTpe — B
dbopme sK3aMeHa.
Meron nposeieHus
IIPOMEKYTOUYHON
aTTecTaluu -
BBITIOJTHEHHE
KOMIUIEKCHOTO 3a/1aHus

19




TEXHUKHM M COBPEMEHHBIX TEXHOJOTMH, O BKJIAAE€ POCCUHUCKUX H
3apyOeXHBIX  Y4YEHBIX-(M3UKOB B pa3BUTHE HAyKd; MOHMMAaHUE
(bu3HUYECKO# CYNTHOCTH HAOIIOJACMBIX SBICHHN MUKPOMHpPA, MAaKpPOMHUPA
M Meramupa; NOHMMAaHUE€ POJIUM ACTPOHOMUU B  IPAKTHYECKOU
JESTEIbHOCTH YEJIOBEKA U JAJIbHEHUIIEM HayYHO-TEXHUYECKOM pa3BUTHH,
ponu ¢uzuku B (QOPMHPOBAHUM Kpyrozopa U (PyHKIHOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JIJIsl pELIEHMsI IPAaKTUYECKUX 3a]1a4;

2) cdhopMUPOBAHHOCTH YMEHHMH pacmo3HaBaTh (U3HUECKUE
ABNCHHS (IIPOIECChl) U OOBSICHATh MX HAa OCHOBE M3YYECHHBIX 3aKOHOB:
PaBHOMEpPHOE M  PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE  JIBU)KEHHE,
cBOOOZHOE TaJEHHUE TeJl, [JBWKEHUE IO OKPYXHOCTH, HHEpPLHI,
B3aMMOJICIICTBUE Tell, KojeOaTelnbHOe IBUKEHHE, PE30HAHC, BOJIHOBOE
nBkeHue; mud¢ysus, OpOyHOBCKOE JBUKEHHUE, CTPOSHUE JKUAKOCTEH U
TBEPABIX TeJl, U3MEHEHUEe o0beMa Tell MPH HAarpeBaHUM (OXJIAXKIECHUU),
TEINIOBOE  pPAaBHOBECHE,  MWCIAPEHHME, KOHJEHCAlWs,  IUIABICHUE,
KpUCTAJUIM3aLUsl, KUIIEHUWE, BIAXHOCTh BO3[yXa, CBiI3b CpeIHEH
KMHETHYECKOW SHEPTHH TEIJIOBOTO IBIIKEHHUS MOJEKYJI C aOCONOTHON
TEMIIEpaTypol, NOBBIIICHHE JABJICHUS Tra3a IMpPU €ro HArpeBaHUU B
3aKpBITOM COCYyZE, CBSI3b MEXKJIYy IlapaMeTpamMu COCTOSHHMs Ta3a B
M30IIpoIIeccax; JIEKTpU3aLus Tej, B3aUMOJICHCTBHUE 3aps0B, HATPEBAHUE
IIPOBOJHHMKA C TOKOM, B3aUMOJIEWCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKUWS, JOEHCTBUE MArHUTHOIO IIOJS HA HPOBOJHUK C TOKOM H
JOBUOKYLIMICS — 3apsid, DJEKTPOMAarHUTHbIE KOJeOaHHWs U BOJIHBI,
MPSIMOJIMHENTHOE PpAaclpOCTPAHEHUE CBETA, OTPaXEHHUE, MPEIOMIICHHE,
uHTephepeHys, Audpakuus U MOJMSpHU3alus CBETa, AMCIEPCUS CBETA;
dotosnexkTpuyeckuit  dPQeKT, CBETOBOE [aBICHHE, BO3HUKHOBEHHE
JIMHEWYATOro CIEKTPa aTOMa BOJOPOJA, €CTECTBEHHAs! U MCKYCCTBEHHAs
PaaMOaKTUBHOCTS;

3) BnajeHHE OCHOBOIOJIATAIOIIMMU (PU3NYECKUMH TOHATUSMU U
BEIMYMHAMH, XapaKTEPU3YIOLUIUMH (PU3HUECKUE MPOLECCHI(CBSI3aHHBIMU C
MEXaHUYECKUM JIBUKEHHEM, B3aUMOJICHCTBUEM TeEJI, MEXaHUYECKUMU
KoJIeOaHUAMHU U BOJIHAMM; aTOMHO-MOJIEKYJIIPHBIM CTPOCHUEM BEILECTBA,
TEIUIOBBIMU  MIPOLIECCAMU; JJEKTPUYECKUM W MArHUTHBIM TOJSIMH,
JIEKTPUUECKUM TOKOM, 3JIEKTPOMArHUTHBIMU KOJEOAHUSMHM M BOJHAMU;
ONTUYECKUMHU SIBICHUSMHU; KBAHTOBBIMU SIBJIEHUSIMH, CTPOEHUEM aToMa U
aTOMHOTO $pa, PaJMOaKTUBHOCTHIO); BJaJIEHUE OCHOBOIOJATaloIIUMU
aCTPOHOMUYECKUMHU TOHATHUAMM, IO3BOJISIIOIIMMHM  XapaKTEpU30BaTh
MIPOLIECCHI, MPOUCXOMAIIME Ha 3B€3/1aX, B 3BE3JHBIX CHUCTEMax, B
MEXTaJlaKTHYECKOM cpesie; ABMKEHHE HEOSCHBIX TeJ, 3BOMIOLNIO 3BE3] U
Bcenennoi;

4) BnajneHue 3aKOHOMEPHOCTSIMM, 3aKOHAMU M TEOPUSMHU (3aKOH
BcemupHoro tsarorenus, I, II u Il 3akonsl HeroTOHA, 3aKOH cOXpaHEeHUS
MEXaHUUYECKON DSHEPIMH, 3aKOH COXPAHEHMsI HMIIYJIbCa, IPUHLHUI
CYNEPHO3UINH CHJI, MPUHIUI PABHOMPABHOCTU HWHEPIHAIBHBIX CHCTEM
OTCYETA; MOJIEKYJISIPHO-KHHETUYECKYI0 TEOpPHUIO CTPOEHHUS BEILECTBA,
ra3oBble 3aKOHBI, MEPBBIM 3aKOH TEPMOJMHAMHKHU; 3aKOH COXpPaHEHHS
ANEKTPUYECKOr0 3apsija, 3akoH KynoHa, 3akoH Oma Juisl ydacTka IIEeTH,
3akoH OMma i1 TTOJTHOM 3JIEKTpUYEeCcKOor 1enu, 3akoH J[xoynsa - Jlenua,
3aKOH JIEKTPOMArHUTHOW MHAYKIMH, 3aKOH COXPAHEHUS YHEPIHH, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUSI CBETA, 3aKOH OTPAXKEHUs CBETA,
3aKOH TIPEJIOMJIEHMSI CBETa; 3aKOH COXPAaHEHUs DHEPruH, 3aKOH
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COXpaHEHHMs HMITYJbCa, 3aKOH COXPAaHEHHUsS »HIEKTPUYECKOro 3apsja,
3aKOH COXpPaHEHUS MacCOBOrO uucia, MocTynatel bopa, 3akoH
pPalMOAKTUBHOTO paclaja); YBEPEHHOE HCIIOJIb30BaHUE 3aKOHOB H
3aKOHOMEPHOCTEN IpU aHaIn3e (PU3NMUECKUX SBJICHUN U ITPOLECCOB;

5) yMeHHEe YYMTHIBaTh TpPAaHUIBl NPUMEHEHUS H3YYCHHBIX
¢bu3nyeckux Mojelnel: MarepuaibHas TOYKa, WHEpLUaIbHAsCUCTEMA
0TCYeTa, UJCATbHBIN Ta3; MOJIEIH CTPOCHHUS T'a30B, )KUIKOCTEH U TBEPABIX
TeJ, TOYEUHBIH JIEKTPUUECKUH 3aps,

sJepHas MOJIeNIb aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOTO siipa IpU
peneHny (pU3NYECKHX 3a/1a4;

6) BIaJAcHME OCHOBHBIMH METOJAMU HAY4YHOI'O II03HAHUS,
UCIOJIb3yEeMbIMU B (pU3MKE: IPOBOJUTH MPSIMbIE M KOCBEHHBIE U3MEPEHUs
(U3NYEeCKUX BEIUYMH, BHIOWpas ONTUMAIBHBIA CHOCO0 H3MEpeHHs W
UCIOJb3ys HW3BECTHbIE METOJbl OLIEHKM IOrPEHIHOCTed H3MEepeHuil,
MPOBOJIUTh HCCIEJOBAaHHE 3aBUCHMOCTEH (PH3MUECKUX BEIMYHMH C
UCIOJb30BAHUEM  HPSAMBIX  HM3MEPEHHMH, OOBACHATH  IOJY4YEHHbIE
pe3yabTaThl, WCHONB3ysd (PU3MUYECKHE TEOpUH, 3aKOHBI W MOHATHUS, H
JenaTb BBIBOABI; COOJIOAATh IpaBwia 0€30MacHOro Tpyda HpHU
MIPOBE/ICHUH MCCIIEJOBAHUH B paMKaxX ydeOHOT0 SKCIIEpUMEHTa U y4eOHO-
UCCIIEIOBATENIbCKOW  AEATENbHOCTH C  HCIHOJb30BaHHEM LHU(POBBIX
WU3MEPHUTENBHBIX  YCTPOHCTB HM  JIaOOpaToOpHOTO  00OpYIOBAHUS;
C(OPMHUPOBAHHOCTh MPEJCTABICHUH O METO/aX IOJIy4YeHHs] HAay4HBIX
ACTPOHOMHUYECKUX 3HAHUM;

7) chOpMUPOBAHHOCTh YMEHHMSI PEIIaTh PACUETHBIE 33/1a4H C SIBHO
3aJJaHHON (U3NYECKON MOJENbI0, HCHOIb3ysd (QHU3UYECKHUE 3aKOHBI U
IIPUHLUIIBI; HA OCHOBE aHaJIM3a YCIIOBHS 3a/laud BBIOWPATh (PU3NYECKYIO
MOJIENIb, BBIIEIATH (PU3MUECKUE BEIWYMHBI U (HOPMYJIBI, HEOOXOAMMEIE
JUIi €€ pelleHUs, NPOBOJUTH pacuyeTbl M OLEHUBAaTh PEAJTbHOCTh
MOJTyYEHHOTO 3HAYeHHS (U3NYECKOH BEIMUYUHBI; peIlaTh KaueCTBEHHBIC
3aJaud, BBICTpauBas  JIOTUYECKH  HENPOTUBOPEUMBYIO  IETMOYKY
pacCyXIE€HHII C ONMOpOM Ha HW3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnyeckue sBICHUS;

8) chopMUPOBAHHOCTh YMEHHUS MPUMEHSTH TMOJYYCHHBIC 3HAHUS
111 OOBSICHEHUS YCIIOBHM MpOoTeKaHUs (PU3NYECKUX SIBICHUH B IPUPOJIE U
UL TIPUHATHS TPAKTUYECKUX PEHICHHH B TOBCEIHEBHON KU3HH IS
oOecrnieueHns 6€30MacCHOCTH MPHU 0OpaIieHnH ¢ OBITOBBIMHU NMPUOOpamMu U
TEXHUYECKMMHU YCTPOHCTBAMM, COXPAaHEHHs 370pOBbS U COOJIIOJICHHS
HOPMDKOJIOTHYECKOTO TOBEJCHHUS B OKPYKAIOIIEH cpene; MOHUMaHHE
HE0O0XOAUMOCTH NMPUMEHEHMs JOCTMKEHUH (DU3UKU U TEXHOJIOTUH s
paMOHATBFHOTO PUPOIOTIOIH30BAHUS;

9) copMuUpOBaHHOCTH COOCTBEHHOW MO3UIMH MO OTHOIIEHUIO K
¢buznueckoil nHbopMaum, NoJydaeMon U3 pa3HbIX UICTOYHUKOB, YMEHUIN
UCMOJIb30BaTh IU(PPOBBIE TEXHOJIOTMU Ui MOUCKA, CTPYKTYPUPOBAHMS,
WHTEPIpPETAlMA W TIPEICTaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHOU
uHpOpMAlMY; PAa3BUTHE YMEHUH KPUTHYECKOTO aHAJIM3a MOJIydaeMon
nH(popMaLnu;

10) oBnaseHue yMeHUSIMH pabOTaTh B TPYIIE C BBHIMOJIHEHUEM
pPa3NMYHBIX  COIMAIBHBIX  POJIEH, IIAHUPOBaTh paboTy TPYIIIEI,
palMoHaIbHO paclpeeNsaTh IeSTeNbHOCTh B HECTAHJAPTHBIX CUTYAlUsX,
aJIeKBaTHO OIICHWBATH BKJIAJl KaXKIOTO M3 YIACTHUKOB TPYIIIHI B PEIICHNE
paccMaTpuBaeMoil IpoOIeMsl;
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11) oBnagenue (CHOpMHUPOBAHHOCTH MPEJCTABICHUN) MpaBUIAMHU
3anucHu Gu3ndeckux GopMyI1 penbedHO-TOUCIHON CUCTEMbl 0003HAUYCHUIA
JI.Bbpaiins (mu1st cnensix ¥ c1aboBUISIIMX 00YJAIONTUXCS).

4.2. @oHA OLEHOYHBIX CPeICTB /sl TMPOBeleHUs] NPOMEKYTOYHOI
aTTecTalui 00y4aromUXCsl M0 JMCHUIIMHE

Iloxka3zaresm M KPpUTEPUHU OLICHUBAHUA KOMIIETEHLIMI
[lokazaTenn W KpPUTEPUM OLICHWBAHUS KOMIIETECHIHM, OINKWCAHUE IIKaJ
OIICHUBAHUS COACPIKATCS B MPUIIOKECHUH 1.

KoHTpoJsibHBIC M TECTOBbIE 3aJaHUA
KoHTpoBbHBIE 3a/1aHKS COAEPKATCS B IIPUIIOKEHUH 1.

MeToauyeckue MaTepHuaJbl
Meroauyeckue MaTepuaibl, ONPeaeIAIOIUe IPOLEeAyPhl OLICHUBAHUS 3HAHUM,

YMEHUHM, XapaKTepu3yllux (GopMupoBaHHUE KOMIIETEHIIMHA, COJAEpXKaTCsi B
NPUIOKEHHH 1.
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IIpuaoxenne 1
KoHTpo/1bHO-01IeHOYHBIE CpeACTBa
JJIS1 IPOBe/ICHUsI MPOMEKYTOYHOM aTTecTAlMHU 10 JMCIHUIIIHHE
01.06 PUBUKA

1.1. ®opma npoMeKyTOYHOM aTTecTaluM: SK3aMeH (2 cemectp).

1.2. Cucrema oueHMBaHMS Pe3y/JIbTATOB BbINOJHEHHUS 3aJaHUI

OneHuBaHue  pe3yabTaTOB  BBIIIOJIHEHUS  3aJaHUM  MPOMEXYTOUHOM  aTTecTaluu
00yyJaroIuxcs OCYILECTBIIAETCS HA OCHOBE CIIEAYIOLINX MPUHIIMIIOB:

JIOCTOBEPHOCTH OLICHKH — OLICHMBAETCsl YPOBEHb C(HOPMHPOBAHHOCTU 3HAHUH, YMEHMH,
MPAKTUYECKOTO OINbITa, OOMUX M MPO(PECCHOHATBHBIX KOMIETEHIUH, MPOJEeMOHCTPUPOBAHHBIX
00y4aroIMMHUCS B XOJI€ BBIMIOJIHEHUS 3a/1aHus;

aJICKBaTHOCTH OLICHKU — OLICHKA BBIIIOJIHEHUS 3aaHUM JOJKHA IIPOBOAUTHCS B OTHOLLEHUU
TeX KOMIIETEHIN, KOTOpble HEOOXOAUMBI 11 3PPEKTUBHOTO BHIIOJHEHUS 3aJaHNUS;

HAJIe)KHOCTU OLIEHKM — CHUCTEMa OLICHMBAHMs BBIIOJHEHHS 3a/JaHuil JoJKHa 00Janarh
BBICOKOM CTENEHbIO YCTOWYMBOCTH NPU HEOAHOKPATHBIX OLIEHKAaX YPOBHS C(HOPMHPOBAHHOCTHU
3HAaHUH, YMEHH, TPAKTHYECKOTO OMbITAa, OOMHUX ¥ NPOPECCHOHATBHBIX KOMIICTCHIUI
oOyuaromuxcs;

KOMIIUIEKCHOCTH OLIEHKHM — CHCTE€Ma OLICHWBAHMS BBIIIOJHEHMS 3aJaHUM JOJDKHA IO3BOJIAThH
MHTETPAaTUBHO OLIEHUBATh 001IMEe U NMPO(hecCHOHAIbHBIE KOMIIETEHIIMN 00YyYaroIuXcs;

OOBEKTUBHOCTH OLIGHKHM — OILICHKA BBIIIOJHEHUS KOHKYPCHBIX 3aJlaHUM JIOJIKHA OBITh
HE3aBUCUMOM OT OCOOCHHOCTeH MNpo(eCcCHOHAIBHOW OpUEHTAllMM WM  NPEeANOYTCHUH
IIPENOAABATENIEH, OCYIIECTBISIOINX KOHTPOJIb WM aTTECTALMIO.

[Ipy BBINONHEHUM MNPOLEAYP OLEHKU 3aJaHUM HCIOJB3YIOTCS CIEAYIOIME OCHOBHBIE
METO/BbL:

METOJ pacyeTa NepBUYHbIX OaJIOB;

METO/]I pacyeTa CBOJAHbBIX 0aJlIOB;

Hcnonb3yercs nsatu OanbHas IIKaja JUIs OLIEHUBAHUS pe3yabTaToOB O0YUYEHUS:

IlepeBoj nsiTu GabHOM MIKAJIBI yU€Ta Pe3yJIbTaTOB B MATH OAJIBHYIO OLEHOYHYIO IIKAJTY:

Ounenka Kosnn4yectBo 0a/1510B, HAOpaHHBIX 32 BHIIIOJIHEHHE
TeOPeTHYeCKOro M NPAKTHYECKOro 3aJaHusl,
CpeHHUil 0aJ1J1 0 HTOraM aTTeCTALUH

O1eHKa 5 «OTIMYHOY 4,6-5
Orenka 4 «X0porio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY 3-3,5
OrieHka 2 «HEYIOBIECTBOPUTEIIHHOY <29

1.3. KOHTPOJILHO-01l€eHOYHbIE CPeICTBA
1.3.1 3apanmue:
3ananue:
1.CoGecenoBanue no Borpocam (2 Bonpoca).
2. Pemuts 3agauy.

IIpumepHbIe BONPOCHI codece10BAHNS

1 MexaHndeckoe IBMKEHHUE: OMPEACIICHUE, TPACKTOPHS, IPOUIECHHBIA MyTh, TEPEMEIIICHUE,
CBSI3b MIEPEMELIEHHUS C KOOPIUHATAMH TEJIA.

2 PaBHOMEPHOE JABUKEHHE: ONIPEACIICHUE, CKOPOCTh, IEPEMEILICHUE, YPABHEHHUE IBUKEHUS.

3 I'paduk paBHOMEpPHOTO BIKEHUS. PaccMOTpeTh Ha mpuMepe:

4 PaBHOYCKOPEHHOE JBHKEHHUE: ONIPENEIICHNE, YCKOPEHHE, CKOPOCTh, IEPEMEIIEHNUE.

5 I'paduk ckopocTH IpU PAaBHOYCKOPEHHOM JIBHYKEHUH.
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PaccmoTtpeTs Ha npumepe:

6 CBoOoHOE MajieHne Tell. Y CKopeHrne cBoOoHOTO najeHuss. KnnemaTtnyueckue ypaBHEHUS
pu CBOOOTHOM TIa/ICHHH.

7 JIBUMKEHUE MO YTIJIOM K TOPU3OHTY.

8 PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.

9 Unepuus. [lepriil 3akoH HeproToHA.

10 Macca. Cuna. UneptHOCTB. BTOpOIi 3aK0oH HBI0TOHA M1 €10 0COOSHHOCTH.

11 Tpertwnii 3akoH HproTOHA 1 €r0 0COOCHHOCTH.

12 ledopmarus u ee Bunabl. Cuiia ynpyroctu. 3akoH ['yka.

13 3akon BcemupHOro TaroteHus. Cusa TKeCTH.

15 Bec tena. HeBecomocTs. Bec Tena, ABMXKYIIETOCS C YCKOPEHUEM.

16 Cuna Tpenus. JIBrmxeHue noj AeMCTBUEM CUJIbI TPEHUS.

17. Umniynbe Tena. 3aK0H COXpaHEHUsI UMITYJIbCca

18 Mexanundeckasi paboTa ¥ MOIIIHOCTb.

19 Kunetnueckasi sHEpTHUs.

20 TlorenuuanbHas YHEPTHUSL.

21 3aKoH coXpaHEHHUs MOJIHOM MEXaHUYECKON IHEPIHH.

22 CBoboaHble U BBIHYXJIEHHbIE MeXaHudyeckue konebanus. [lapameTpsl koiebaTeNnbHOTO
neuxkenus. [lepro konebanuii MaTeMaTHYECKOTO U MPY)KMHHOTO MasiTHUKA.

23 MexaHuuecKre BOJHBI: OIpPEACIICHUE, YCIOBUS BO3HHUKHOBEHMsS, BUIBI BOJIH, JIJIMHA
BOJIHBI.

24 3ByKOBBIC BOJHBI: OMNpEAECHHE, HCTOYHHUK 3BYKOBBIX BOJIH, CKOPOCTh 3ByKa B
Pa3IMYHBIX CpellaX, XapaKTePUCTHKHU. Y IbTPa3BYK U €ro MPUMEHEHHE

25 Ocnosuseie nonoxxkeHuss MKT u ux onbITHOe 000CHOBaHHE. XapaKTEPUCTUKH MOJICKYJI:
aTOMHasl Macca, Yuciio ABOraipo, KOJMYECTBO BEIIECTBa, MOJISIpHAs Macca.

26 CtpoeHue TBEpbIX, )KUJIKUX U ra3000pa3HbIX TEII.

27. Uneanbubiil ra3. OcHoBHOe ypaBHeHne MKT. CBsi3b AaBieHHs WACAIBHOTO Tras3a C
KMHETUYECKOM SHEPTHel MOCTYMaTeIbHOTO IBIKEHHS MOJIeKyl. CBs3b AaBICHUS UJI€aTbHOTO ra3a
C TUIOTHOCTBIO ra3a.

28. AOcomroTHas temmeparypa. Temmeparypa — Mepa CpeAHEHl KHHETHUECKOW JHEpruu
JBUKEHUS MOJIeKysl. CKOPOCTH MOJIEKYII.

29. YpaBHeHuUEe COCTOSIHUS HAeaIbHOTO ra3a (ypaBHeHue MenpeneeBa-Knaneiipona).

30 M3oTtepmudeckuii mpoiiecc: onpeseneHue, 3akoH boitns-MapuoTTa, rpaduku mpoiecca.

31 M3o6apHsIii nporiecc: onpeaenenne, 3akou I eit-JIroccaka, rpaduxu mporecca.

32 M3oxopHbIii npotiecc: onpeaenenue, 3akoH [lapmns, rpaduku npornecca.

33 [NapooOpa3oBanue: ucrapeHue, KUMeHune. Y qenbpHasi TerioTa napoopa3oBaHus.

34 HacebleHHbId 11ap. 3aBUCUMOCTb JIaBJIEHUSI HACBIIIIEHHOTO TIapa OT TEMIEPaTyphbl

35 BnaxHocTh Bo3yxa U ee n3Mepenrne. OTHOCUTENbHAS BIAXKHOCTh BO3/IyXa

36 Kpucramnuueckue Tena u amopdusie Tena. [napnenue. Y nenpHast TeMaoTa MIaBICHUS.

37 BuyTpeHHsIs dHeprus. BHYTpeHHss HEeprus 0JHOATOMHOTO UealbHOro ra3za. Croco0Obl
W3MEHEHUs BHYTPEHHEHN YHEPruu.

38 Pabora B TepMOIMHAMUKE.

39 IlepBbiii 3akOH TepMoAMHAMHUKHU. [IpuMeHeHuMe mNepBOro 3akoHA TEPMOJAMHAMHUKH K
M30IPOLIECCaM.

40 Dnexktpuueckoe nosie. CBONCTBA 3JIEKTPUUECKUX MOJIEH U UX CUIJIOBBIE XapaKTEPUCTUKHU.
3akoH Kynona

41 PaboTa 3NMEeKTPUIECKOTO MOJIsl. JHEPTeTHUYECKHE XapaKTEPUCTUKU dTICKTPUUECKOTO TOJIS:
MOTEHITM AN, HanpspkeHne. CBsA3b HAMPSHKEHHOCTH U HATIPSIKEHUS

423nextpoeMKocTh. KoHaeHcaTopbl. DHEprus 3apspKeHHOTO KOHASHCAaTopa.

43 Buabl COEUHEHUSI KOHIEHCATOPOB
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44 DnexTpUuYECKUH TOK: ONpEIENICHUE, HaIlpaBJIIEHUE, XapaKTEpUCTUKU. 3akoH Oma amis
y4yacTKa LIenu

45 IlocnenoBaTesnbHOE U MAapajlIeNbHOE COEIMHEHHE IPOBOJHUKOB, OCOOEHHOCTH 3THUX
COETUHEHUN

46 DJ1C. 3akon Oma Jij1s1 TIOJIHOM 1EIH

47 Pabora u MomHOCTh ToKa. TeroBoe AeiicTBue Toka. 3akoH Jxoymns-Jlenna.

ITpoBOAHMKY B 3JIEKTPUUECKOM TOJ€E. [[U3IEKTPUKHY B AJIEKTPUUIECKOM IIOJIE.

48  DnexkTpuyecKWid TOK B mosaynpoBojgHukax. CoOCTBeHHass  MPOBOJUMOCTH
IIOJIYTIPOBOJIHUKOB

49 ITpoBOAMMOCTH MOJTYIPOBOJIHUKOB MPHU HATUYUH TPUMECEH.

[TomynpoBOTHUKOBBIE TPHOOPHI

50 MaruuTHO€ 1oJIe: OIpeJielIeHUe, HallpaBlieHUe, IPaBUIIO IPABOM PyKH, XapaKTepUCTUKU
noJyis (MarHUTHasE WHAYKLUS, MarHUTHBIM IOTOK, HAIpPSDKEHHOCTb, MAarHUTHAs NPOHUIAEMOCTh
cpeabl). DHeprusi MArHUTHOTO MOJIS

51 Cuna Amnepa. Cuna Jlopenua. [TpaBuio neBoit pyku

52 SIBnenue 3nekrpoMarHuTHOM uHaykuuu. [Ipasuio Jlenua.

53 3akoH anekTpoMarHuTHOW MHAYKIMU. D/1C MHAYKINN B IOJIBUKHBIX IPOBOJIHUKAX

54 SBnenne camounaykuuu. ManykruBHocts. 9JIC camonHayKInu

55 CBoOoHbBIE U BBIHYXJICHHbBIC 3JIE€KTPOMarHuTHele Kojaebanus. KonebaTeabHbIN KOHTYD.
[lepros cBOOOIHBIX AIEKTPUUECKUX KOIeOaHUI

56 IlepemenHslii ToK. Llenu nepeMeHHOro TOKa ¢ aKTUBHBIM CONPOTUBJIEHUEM, C KaTyIIKON
Y KOHJIEHCATOpOM. J[eMCTBYIOIIME 3HAYEHUS CUJIbI TOKA U HAIIPSKEHUS

57 Tpancdopmaropsl. Koadduruent tpanchopmanuu. [Ipumenenns tpanchopmaTopos.

58 DnexTpoMarHUTHbIE BOJHBI W HUX OKCIEpUMEHTalbHOE OOHapyxeHue. CBoMcCTBa
3JIEKTPOMArHUTHBIX BOJIH. OTPBITHIN KOJIeOaTeIbHbIH KOHTYP

59 N3obpetenne paguo A.C. Ilonossim. [IpuHIMT paanocsszu

60 CkopocTtsb cBeta. [Ipupoaa cBera. 3aK0H OTpa)kKeHUs CBETa

61 Ilpenomnenue ceera. 3aKOH MPETOMIIEHUS CBETA

62 IlonHoe oTpakxeHHe cBeTa

63 JIunzbl. Dopmyna TOHKOM JTUH3bI

64 Jlucniepcus cBera

65 Unrepdepenuus BoiaH. Untepdepenus crera

66 ludpakuus ceera

67 NndpakpacHoe u ynpTpadroiaeToBOE U3IyIeHHE. PEHTT€HOBCKOE H3TyueHne

68 ®0oT03(PPEKT 1 ero 3aKOHBI

69 Teopus pororddexra. Dopmyna DitHmreitHa 115 hoTodPdexra

70 ®otonsl. [Ipumenenue pororddexra

71 Crpoenue atoma. OnbiTel Pezepdopaa.

72 Iloctynatel bopa. ATom Bogopoaa o bopy

73 OTKpbITHE PAAMOAKTUBHOCTH. O-, B-, Y- U31ydeHus. PaquoakTUBHBIE IPEBPAILICHUS

74 S nepubie cunbl. CTpoeHUE aTOMHOTO s1pa

75 DHeprus CBA3W aTOMHBIX SAA€Ep. S nepHble peakuun

76 Jlenenue TsokenbIX aaep. LlenHble saepHble peakiiu

77 SInepneliii peaktop. TepMosaepHbIe peakiuu

78 3akoH paguoOaKTHBHOro pacnaga. llomyueHue paanoOakTUBHBIX H30TONOB M HX
IIpUMEHeHHe. bruonornyeckoe AecTBUE PAIMOAKTUBHBIX N3JIY4EHHUI

79 DNEKTpUUYECKUI TOK B 3JEKTPOIUTAX. DIEKTPOJIU3 U €T0 3aKOHBI

80 DnekTpuueckuil Tok B razax. HecamocrostenpHbiil pazpsaa. CaMOCTOATENbHBIN pa3psal U
€ro BUbI

81 DneKkTpudecKkuil TOK B BAKyyMe
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82 Iloctrynmarel OliHmTeiHa. IlpocTpaHCTBO M BpeMsl  CHELUMAIBHON  TEOpUU
OTHOCUTEIILHOCTH
83 CBs13b Macchl M HEPTUU CBOOOIHOM YacTUIBI. DHEPTUs MOKOs

IIpumepHBbIe NpaKTHYECKHE 32JAHUS

Ilepeyensb 3agau:

1. ABTOMOOWIL yHanseTrcs OT MOCTa, JBUTAsICh PABHOMEPHO M MPSIMOJUHEIHO CO
CKOpOCThIO 72KM/4. Ha KakoM pacCTOSHUU OT MOCTa OKakeTcsi aBToMoOmib uepe3 10c, ecnu B
HayaJbHbI MOMEHT BPEMEHU OH HaXOJWJICs OT Hero Ha paccTossHuu 0,2 km?

2. Benmocuneauct, ABUrasicb paBHOMEpPHO, mnpoe3xkaer 20 M 3a 2¢. Onpenenure, Kakod myTh
OH IPOEJET MPU JIBUKEHUM C TOU ke cKopocThio 3a 10c, 20c?

3. CkonbKo BpeMeHHU OyeT magaTh Teio ¢ BhIcoThl 0,02 kM, 0,08 xM?

4. UeMy paBHa cuwiia TPEHUsI, €CIU MOCJE TOTYKa BaroH Maccoit 20 T ocranoBuiica yepe3 S0
C, PO IPU 3TOM paccTosiuue 125m?

5. Uepe3 CKOJIBKO BPEMEHH OCTaHOBHUTCA aBTOMOOWIb Maccoil 1000 kr, ABMXKyIIMiicS co
CKOpOCTBIO 72 KM/4, €CITM BBIKIIOYHUTH ABHUraTenb? CpemHsisi Cuia CONMpOTHBICHUS aBMxkeHuto 0,2
kH.

6. JIa Ms4a OpOIICHBI BEPTHKAIBLHO BBEPX CO CKOpOCThIO 36 kM/4 m 18 km/4. Ha kaxoi
BBICOTE KHHETHUYECKas YHEPTHS KaXJI0ro Msdya CTaHET PaBHOM €ro MOTeHIMaIbHO!?

6. B mporiecce M30XOPHOTO OXJIAXKICHHSI JaBJICHUE ra3a YMEHbIIWIOCHh B 3pa3a. Kakoii Oblia
HavalpHas TeMIepaTypa rasa, eciii KOHeYHasi TeMIIepaTypa cTana paBHOM 27°C u 47°C.

7. Jlna u3o06apHOro HarpeBaHus ra3a, KOJM4ecTBO BemecTtBa koroporo 800 Mok, Ha 500 K
eMy cooOupu konudectBo TemnoTel 9,4 MJx. Omnpenenuts paboTy raza U HU3MEHEHHUE €ro
BHYTPEHHEHN HEPruu

8. Ha ckoipko M3MEHHJIAaCh BHYTPEHHSS DHEPrus rasza, €cid €My COOOLIMIM KOJIHMYECTBO
teroTel 20 xJ[x u coBeprmmau padoty Hax razoM 30 k/Dkx? ecnmu eMy COOOMIMIM KOJHMYECTBO
terioTel 30 k/[x u coBepumn padboty Haa razom 40 kJx?

9. Kakoe KOIM4YECTBO TEIUIOTHI HYXHO Mepefarh rasy, uToObl €ro BHYTPEHHSSI SHEprus
yBenuuniack Ha 45 k/Ix, ¥ mpu 3ToM ra3 cosepiuni padoty 65 k/x u 0,5 MJx?

10. Ha kakoM paccTOSIHUM HaXOAATCS ApYT OT Jipyra TodeuHsle 3apsaasl 2 HKin u 5 uKu, ecnu
OHHM B3aUMOJENCTBYIOT APYT ¢ Apyrom c cuion 9 MH? 0,05H?

1.3.2. Kpurepun oneHkn

banbl 3a
Kputepun onieHKH K TEOPETHYECKOMY 3aaHUIO KpUTEepuu
OIleHKH
MakcumaJjibHbII
oaaa—1
1 - IEMOHCTPHUPYET TIyOOKOe, MOJIHOE 3HAHUE U TTOHUMaHue (PU3NYeCcKoi 1
CYIITHOCTH PacCMaTPUBAEMBIX SIBJICHHUI U 3aKOHOB;
- JIaeT TOYHOE OIpeje/ieHHe W HCTOJIKOBAHWE OCHOBHBIX TIOHSTHH,
3aKOHOB, TEOPHH, ((U3NUECKUX BEIMUYUH U UX CIUHUI] U3MEPECHHUS,;
- BepHO 0(hOpMIISIET COMYTCTBYIOIINE OTBETY 3amucH (HopMyIl, rpapuKu,
PUCYHKH, CXEMBI;
- TIPA OTBETE JIEMOHCTPHPYET CAMOCTOSATEIBHOCTD CYKJICHUH, TPHBOIUT
BEpHBIC apTyMEHTHI, JIeNIaeT MPaBUIbHBIC BEIBOIBI,
- TOCIIEIOBATEIBHO, YETKO, CBS3HO, JIOTHYHO M O€30MMO0YHO H3JIaraet
yueOHBI MaTepuall, MPaBWIBHO M OOCTOATENHHO OTBEYAaeT Ha
COITYTCTBYIOIIIME BOIPOCHI
2 - JEMOHCTPHpPYET 3HaHWEe W TOHMMaHHe (U3UUYECKOH CYIIHOCTH 0,7
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paccMaTpUBAEMBIX SIBJICHUW M 3aKOHOB, UCIBITHIBACT HECYIECTBEHHBIC
3aTpyIHEHHUS B BBIIBICHUW B3aUMOCBS3M (U3WYCCKUX  SIBICHUA,
3aKOHOMEPHOCTEH;

- B OCHOBHOM IIPaBHJIbHO, 0€3 HM3MEHEHHsS OCHOBHOW CYyTH, JaeT
OTpe/cNieHUs] TIOHATUH, WCIOJNB3YIOTCS HAyYHbIE TEPMHHBI TPH
UCTOJIKOBAaHUM 3aKOHOB, TECOPHH, (U3MUECKUX BEIUYMH M HMX CIHHHUI
WU3MEPCHUS;

- BEpHO, HO C HE3HAYUTEIHHBIMH OIMMOKAMHU BBITIOJHSICT 3aIHCH
dbopmyi, rpad KU, PUCYHKHU, CXEMBI,

- TIpU OTBETE JEMOHCTPHPYET CaMOCTOSTEIBHOCTD CYXKIICHHUH, BBIBOIBI
BEpHBIE, HO HEIOCTaTOYHO apryMEHTUPOBAHBL;

- B OINpPENEICHHOW JIOTMYECKOH TIOCIIEOBATEIILHOCTH  YYCOHBIN
MaTepHaj u3jaraet, Ipyu OTBETE Ha BOIPOC JIOMYCKAET HECYIECTBEHHbIE
ommOKu U (Wau) He Ooyiee ABYX HEIO0YETOB, KOTOPHIE CTYJACHT MOJKET
UCTIPAaBUTh CaMOCTOSITENIFHO TpU TPeOOBAaHWM TPETOAABATEIS; JaeT
NPaBUJIBHBIC OTBETHI HA COMYTCTBYIOIHE BOMPOCHI

- packpbIBaeT OCHOBHOE COAEp)KaHWE y4eOHOTO Marepuaiga, HO
00HapYKUBAIOTCS CYILIECTBEHHbIE MPOOEIbl B TOHUMAHUU B3aUMOCBS3U
(u3NYECKUX SIBICHUN U 3aKOHOMEPHOCTEN;

- JOIYyCKaeT OIIMOKM B OIPEICIIEHUM U HCTOJIKOBAHUU OCHOBHBIX
MOHATHH, 3aKOHOB, TEOpUH, (PU3MUYECKUX BEIWYMH U WX CIUHHUIL
U3MEPEHUs, KOTOPbIE MOYKET HCIPAaBUTh CAMOCTOATENBHO WIM IpU
HEOOJIBIION MTOMOIIH MTPET01aBaTeIs;

- C CYLIECTBEHHBIMH OIIMOKaMM BBIIOJHSET 3alKCh GOpMYIl, rpaduKoB,
PUCYHKOB, CXeM, KOTOpBIE CTYACHT IIOCJe 3aMeyaHHsi YCTpaHsSeT
CaMOCTOSTEIIbHO;

- CaMOCTOSITENTLHO (POPMYIIMPYET OTBET HA BOMPOC, MPUBOAUT YACTHUHO
BEPHbIC aPTYMEHTHI, OTJIEJIbHbIE BBIBOJBI HENb3Sl CUUTATh BEPHBIMU U
000CHOBAHHBIMU;

- HapylleHa JIOTUYecKas MOCIEJ0BaTEIbHOCTh HM3JI0KEHUS Y4eOHOro
MaTepuaia, Ipu OTBETE€ Ha BONPOC JIOMYIIEHa oJHa rpybas ommulOka u
(unu) Oosee IBYX HEJOYETOB; CTYACHT HCHBITHIBACT 3HAYUTEIbHBIE
3aTpyAHEHUs, OTBeYasi Ha COMMyTCTBYIONINE BOIPOCHI

0,5

- CTyIEHT He MOXeT OOBICHUTh  (PU3MYECKOH  CYIIHOCTH
paccMaTpuBaeMbIX SBJIEHMH W 3aKOHOB, BBISIBUTb B3aWMOCBSI3U
(bu3nUecKuX sIBICHUH U 3aKOHOMEPHOCTEH;

- HE 3HAeT WIH JJaeT HEBEPHOE OIPEJICIEHUE U UCTOJIKOBAHUE OCHOBHBIX
NOHATHUH, 3aKOHOB, TEOpUH, (PU3MUECKUX BEIUYUH U MX €IUHHIL
M3MEpEHMUS;

- HE BEpHO BBINOJIHACT 3aMUCh (OpMYIL, TPaQHUKOB, PUCYHKOB, CXEM

UTOIro

Kpurepun onieHKH K NIPAKTHYECKOMY 3aJaHUI0

Baaasl 3a

KPHUTEPHH OLCHKHU

Odopmiienue yca0Bus 3aJaHus MakcumajibHbII
oay1 — 0,4 6ania
- BepHO 0OPMIICHO yCTIOBHE 3a/1a4H, MPEACTABICHBI BCE 0,4
(bU3UYECKHE BETUINHBI
- ycloBue 3afanusi 0hOPMIIEHO ¢ HE3HAUUTETbHBIMU 0,2
HETOYHOCTSIMH, TIPEJICTABJICHBI HE BCE (DM3MUCCKUEC BEITHUNHBI
- ycloBue 3aaHusi 0hOpMIICHO HEBEPHO 0
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Hcnouab3oBanue pU3NYECKOl CHMBOJIUKH MaxkcumajibHbII
o0asia —0,5 6a1a
- BEpHO 0003HAYEHbI CUMBOJIBI B YCIIOBUH 33/1a4H U B 0,5
dbopMyIax, UCMOJIb3yEMbIX B PEILICHUU 3a1a4U
- BEpHO 0003HAaYEHBI CUMBOJIbI B YCIIOBUH 33J1a4M, JOIYyIlEHa | 0,4
HETOYHOCTH B (DOPMYJIax, HCIOIb3yEMbIX B PEIICHUH 3a]ja4u
- fomyiieHa | HeTOYHOCTh MpH 0003HAYEHUH CUMBOJIOB B 0,3
YCIIOBUU 3aJ1auu, | HETOYHOCTh B (hOpMyJiax, UCIOJIb3yEMbIX B
pELICHUH 3a7auu
- TomyIIeHo 2 1 00Jiee HETOYHOCTH MPU 0003HAYCHUH 0
CHMBOJIOB B YCJIOBUH 3a/1a4H, 2 U 00Jiee HETOYHOCTEH B
dbopMyIax, UCMOJIb3YEMbIX B PEILICHUU 3a1a4U
Coburo1eHne aJropuTMa penieHus MakcuMaabHbIT
oasI —
0,3 6a1a
- peIeHre 3a7Ja91 OCYIISCTBIISICTCS TI0 AITOPUTMY: TIEPEBOT 0,3
eMHHUII U3MepeHus: GU3NYECKUX BETMYNH B MexaTyHapOAHYIO
cucremy eaunul (CH); 3anuch HEOOXOAUMBIX (PU3UIECKUX
dbopMyI; MaTeMaTHUECKUIA pacueT no (pu3nueckoi popmyne
- QITOPUTM PEUICHHUs 3374l OTCYTCTBYET 0
IlepeBon enuan u3MepeHus GuU3NIeCKUX BEJUYNH B MakcuMaJbHBbII
MesxnyHapoanyio cucremy eaunun (CH) 0aaa —0,3 6ama
- BEpHO IIE€PEBE/ICHBI PACcUYeThI IEPEBO/IAa BCEX €IMHUIL 0,3
U3MepeHus: PU3NUECKUX BEIUYNH B MEXIyHAPOIHYIO CUCTEMY
equnui (CH)
- norymieHa | ommoOKka mpy MPOBEICHUH pacdyeTa mepeBojia 0,2
eMHHUII U3MepeHus: GU3NYECKUX BETUYNH B MexayHapOAHYIO
cucremy eaunun (CH)
- IONYILIEeHbI 2 ONIMOKU NpU MPOBEICHUN pacyeTa mepeBoja 0,1
€IMHUI] I3MEPEeHNs (PU3NIECKUX BETMYMH B MeXTyHapOaHYIO
cuctemy eaunui (CH)
- HEBEPHO MTPOBEICHBI pacueThl MepeBoia BCEX €MHMIL 0
U3MepeHusT PU3NUECKUX BEIMYNH B MEeXIyHAPOIHYIO CUCTEMY
equnu (CH)
Hcnoab3oBanue pusnueckux (popmyJi s pelieHust MakcumaJjibHbII
3aJa4u oas1 —
0,5 6aa1a
- BEPHO U I0CJIeI0BATENbHO 3aIMCaHbl Bce (OPMYIIBI B 0,5
COOTBETCTBUH C CHMBOJIMKOH, HEOOXOMMBIE ISt
YCTAQHOBJICHHSI COOTHOIIECHHUS CYIIECTBYIOLIETO MEXIY
(bU3NIECKUMU BETHINHAMH
- IPaBWJIBHO COCTABJICHBI yPaBHEHUS, CBSI3bIBAIOIIIHE
(bU3UYECKHE BETUINHBI
- BEPHO, HO HEMOCJeI0BAaTEIbHO 3alCaHbl (POPMYJIbI B 0,4
COOTBETCTBUH C CUMBOJIMKOU, HEOOXOAUMOI JJIst
YCTAQHOBJICHHSI COOTHOIIECHHUS CYIIECTBYIOIIETO MEXIY
(bU3NIECKUMU BETHINHAMH
- IPaBWJIBHO COCTABJICHBI yPaBHEHUS, CBS3bIBAIOIIIHE
(U3UYECKHE BETUIMHBI
- (hopMyJIBI 3aITUCAHBI [TOCTIEI0BATEIbHO, HEBEPHO 3anucaHa 1 0,3

dbopmysa B COOTBETCTBUHU C CUMBOJIMKON, HEOOXOIUMOM IS
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YCTAHOBJIEHHSI COOTHOIIEHHUS CYLLIECTBYIOIIETO MEXKAY
(GU3n4EeCKUMU BETMYNHAMU

- JIOIyIIIeHa OJTHA OIIMOKA MPU COCTABIICHUN yPaBHEHUH,
CBSI3bIBAIOILUX (PU3HYECKHE BEITUYMHbI

- (hopMyJIBI 3aITUCAHbI HEMOCIEI0BATEIBHO, HEBEPHO 3allMCaHa
1 dpopmyna B COOTBETCTBUU C CUMBOJIUKOM, HEOOXOIUMOI JJ1s1
YCTaHOBJIEHUSI COOTHOIIEHHUS CYLLIECTBYIOIIETO MEXAY
buznyeCKUMU BEeITMUYNHAMUI

- IONyIIIeHa 0JJHa OIINOKa MPH COCTABJICHUU YPaBHEHUH,
CBS3BIBAIOIINX (PU3NYECKUE BEITNYMHBI

0,2

- Bce ()OpPMYIIBI 3aIMCaHbl HEBEPHO
- IOIYLIEHbI OIINOKA PU COCTABICHUU BCEX YPaBHEHUH,
CBSI3BIBAIOIINX (PU3MYECKHE BEITUYMHBI

MaremaTtu Yeckue pacuersl o ¢pusndecknum Gopmyiaam,
KOTOpbIe XapaKTepHU3yIT paccMaTpruBaeMoe siBJIeHUe ¢
KOJIUYeCTBEHHOM CTOPOHBI

MakcuMaJbLHBII
oay1 — 0,5 6ans1oB

- BEPHO MPOU3BEICHBI BCE MATEMATUIECKHUE PACUETHI 110 BCEM 0,5
dusmyeckuM GopMyaM B COOTBETCTBHHU C €MHUIIAMU
u3Mepenuit pusmueckux Benuun (CH);
- BCE PE3YJIbTaThl MATEMaTHYECKUX PACUETOB COJIEPKAT
(ppOBOE 3HAUEHUE U COOTBETCTBYIOIIEE eMy 0003HaUCHHE
eauHuLbI n3Mepenus pusndeckux BennuuH (CH)
- BEPHO MPOU3BE/ICHBl MATEMAaTHYECKHE PACUYETHI 110 BCEM 0,4
dusmyeckuM GopMyaM B COOTBETCTBHH C €MHUIIAMU
u3Mepenuii pusmueckux BenmmunH (CH),
- B OZIHOM PE3yJIbTaTe MaTeMaTHYECKOTO pacyera COJePKUTCS
TOJIBKO €ro U¢poBOE 3HAUCHUE
- HEBEPHO MTPOU3BE/ICH MaTeMaTHYECKU pacdeT 1o | 0,3
¢duzudeckoit popmyie, HO B COOTBETCTBUU C €AMHULIAMHU
n3MepeHuit pusnueckux Benuuul (CH);
- B OJIHOM pe3yJibTaTe MaTeMaTHUECKOro pacyeTa COJAePKUTCS
TOJILKO €r0 IU(POBOE 3HAUCHHIE
- HEBEPHO MPOU3BE/IEH MaTeMaTHUeCKui pacueT 1o 1 0,2
¢buznueckoil popmyse 0e3 yKazaHus eJUHUL U3MEPEHUN
¢busnueckux BenuunH (CH);
- BCE pe3yJIbTaThl MATEMAaTHYECKHX PACYE€TOB COJIEPIKAT TOIBKO
1U(POBbIE 3HAUECHUS
- HEBEPHO MTPOU3BEJICHBI BCE MATEMaTHUECKUE PACUETHI 0
OtBer nocJjie pemieHns 3a1a494 MakcuMaibHbIH
oa —
0,2 6an10B
- 33/1a4a B KOHIIE PEIlIeHUs] COJIEP>KUT BEPHBIN OTBET 0,2
- 3a]1a4a He COJICPXKUT B KOHIIE PEIICHHUs BEPHOTO OTBETa 0
YcTHOe 00bsICHeHHE pelieHusl 32124 MakcumasibHbIH
0aJst —
0,3 das10B
- 00BsICHEHUE PEIICHMS 3a/IaHUS TTOCIIEA0BATEIBHO, CBSA3HO, 0,3
JIOTUYHO, BBIBOJI apTYMEHTHPOBAH U 0OOCHOBAH; MPAaBUIILHO U
00CTOSITENNEHO JTaeTCsl OTBET (OTBETHI) HA COMYTCTBYIOIIHE
BOIPOC (BOIPOCHI)
- HE3HAYMTENIFHO HapyIIeHa MMOCIIeI0BAaTEIbHOCTb, JJOTHKA 0,2
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OOBSICHEHUS! peIIeHUs 3a/1aHus, BEIBOIbI QpTYMEHTHPOBAHBI U
000CHOBAHbBI; CTYICHT UCIIBITHIBACT HE3HAUUTEIbHbBIE
3aTPYAHEHUS, OTBEYAst HA COITYTCTBYIOLIUE BOIIPOCHI

- 3HaYNTEJIBHO HAPYLIEHA I10CJIEI0BATEIbHOCTD, JIOTUKA 0
OOBSICHEHUS pelIeHUs 3a1aHus (CTYJCHT HE MOXKET OOBSICHUTD,
KaKuM 00pa30M MpHUILEN K PEIICHUIO 33/1aHNs ), BBIBOABI HE
MOTYT CUHTAThCS QpTYMEHTHUPOBAHHBIMU 1 00OCHOBaHHBIMH;
CTYACHT UCIIBITHIBAECT 3HAUYUTEIIbHBIC 3aTPYAHEHHUs, OTBEYAs Ha
COIYTCTBYIOIIME BOIIPOCHI

1.4. MarepuanbHO-TeXHHYeCKOe olecrneyeHHe [Jisi NPOBeJCHHS] TPOMEKYTOYHOI
arTrecTaluu
Brimonnenue 3amanuii IpOMEXyTOYHOW aTTECTallMU MPOBOAMUTCS B yueOHOM KaOuHeTe
«Dusnkay, 1ad0opaTopuu PUNKH.

1.5 VYueOHO-MeTOAUMYEeCKOe W HH(MPOPMALMOHHOE oOOecrevyeHHe [Jisl TPOBeIeHUsA
NPOMEKYTOYHOM aTTecTallul

OcHoBHbIE yUeOHbIe U31aAHUA

1. JmutpueBa B.®. ®usuka i npodeccuid M CIENHAIBHOCTEH TEXHHYECKOTO
npodwis: y4eOHUK IS CTYA. yUpexaeHui cpen. mpod. oopasoBanus / B.®. /Imurpuesa. - 8-e usn.,
crep. - M.: U3narensckuii neHTp «Akagemus», 2020. — 496 c. B nep. ISBN 978-5-4468-9245-7

2. HmutpueBa B.®D. dusuka nns npodeccuil M CHENUAIBHOCTEM TEXHUYECKOTO
npoduns: JlaboparopHslii mpakTukyMm: yaeOHoe mocodue/ B.®. JImurpuena, A.B. Kopxkyes, O.B.
Myprazuna : (5-e w3m.) (B omekrponHoMm  dopmare)  2019.  https://academia-
library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanamnukos, H. I1. ®usuka B 2 4. Yacte 1 : yueOHUK U MPAKTUKYM JJIsi CPEIHETO
npodeccuonansuoro obpazosanusi/ H. Il. Kanamnukos, C. E. MypaBeeB. — 2-€ u31., UCIpP. H
nor. — Mocka: U3natensctBo FOpaiit, 2020. — 254 ¢. — (ITpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-534-09159-5. — Tekcrt: anexkrponnsiii // ObC HOpaiir [caiiT]. — URL: https://urait.ru/

4. Kamamuukos, H. I1. ®usuka B 2 4. Yactp 2 : yueOHUK U MPAKTUKYM JIJIsi CPETHETO
npodeccuonansuoro obpazosanus / H. Il. Kanammnukos, C. E. MypaBeeB. — 2-€ u37., UCIpP. H
nor. — Mocksa: U3natensctBo FOpaiit, 2020. — 244 c. — (ITpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-534-09161-8. — Texct: anekrponnsiit // DbC HOpaiir [caiit]. — URL: https://urait.ru/

S. Jlorsunenko O.B. ®u3uka: yueobnuk /O.B. Jlorsunenko.- Mocksa: KHOPYC, 2019.-
342c.- (Cpennee npodeccuonanbHoe oopazosanue). ISBN 978-5-406-06464-1

JlonoIHUTeIbHbIEe y4eOHble H3IaHUSs

6. BacuibeB, A. A. ®wusuka: ydyebHOE mocobue s cpeaHero npodeccuoHaIbHOTO
obpaszoBanus / A. A. Bacunbes, B. E. ®enopos, JI. JI. XpamoB. — 2-e u3a., HCIp. U AOM. —
Mocksa: U3narensctBo HOpaiit, 2020. — 211 ¢. — (Ilpodeccnonansroe odpasopanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

7. Mycun, 0. P. ®usnka: konebanus, onTuka, KBaHTOBas (hu3nka: yueOHOe mocodue
s cpenHero npogdeccuonansHoro obpasosanus / 0. P. Mycun. — 2-e u3z., uchp. U oM. —
Mocksa: UznatensctBo FOpaiit, 2020. — 329 ¢. — (IIpodeccuonanbroe oopazoBanue). — ISBN
978-5-534-03540-7. — Texkct: anextponnslii // IBC Opaiit [caiit]. — URL: https://urait.ru/

8. Mycun, 0. P. ®wusuka: mMexaHuka CIUIOLIHBIX Cpel, MOJEKyJspHas (ui3uka H
TepMOJIMHAMMKa: ydueOHoe mocobue misi cpeaHero mnpodeccruoHanbHoro obpasosanus / 0. P.
Mycun. — 2-e m3n., mcnp. u gon. — Mocksa: UzmatensctBo FOpaiit, 2020. — 163 c. —
(ITpoeccronansrnoe obpazoBanue). — ISBN 978-5-534-03000-6. — Texct: anextpoHHbIi // DBC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/

HNurepHer-pecypcesl
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/
https://urait.ru/
https://urait.ru/book/
https://urait.ru/
https://urait.ru/bcode/

9. www.fcior.edu.ru (PenepanbHblii eHTP HHPOPMAITHOHHO-00PAa30BaATENBEHBIX PECYPCOB)

10.
11.
12.
13.
14.
15.
16.
17.
18.

www.dic.academic.ru (Axagemuk. CnoBapu U SHITUKIIOTICIHH )

www.booksgid.com (DnekTpoHHas 6uOIHoTEeKa)

www.globalteka.ru (I'mo6anpHas GHOIHMOTEKA DIEKTPOHHBIX PECYPCOB)
www.window.edu.ru (EauHoe 0KHO J0CTyna K 00pa3oBaTeIbHBIM PECYPCAM)
www.st-books.ru (JIyuruas yueOnas aureparypa)

www.scool.edu.ru (Poccuiickuii 00pa3oBaTenbHbIN MOPTAII)

www.ru/book (Dnekrponnas 6uMGIMOTEUHAS CHCTEMA)

www.alleng.ru/edu/phys.htm (O6pasosarensnbie pecypebl MaTepHera - dusuka)
www.school-collection.edu.ru (Exunas kourekiys HuGpoBLIX 00pa30BaTENbHLIX PECYPCOB)

19.24 https//fiz.1september.ru (YuyebHo-MeTomnueckas razera «Pusuka»)

20.
21.
22.
23.
24.

www.n-t.ru/nl/fz (HoGenesckue naypearsl 110 GU3UKe)
www.nuclphys.sinp.msu.ru (SIonepuas ¢usuka B Murepuere)
www.college.ru/fizika (ITogroroska k EI'D)
www.kvant.mccme.ru OKypuan «KBauty)
www.yos.ru/natural-sciences/html OKypnai «Ilyts B HayKy»)

MeToauuecKkue YKazaHnusl 1Jist oﬁyqamnmxca M0 OCBOCHHUIO TUCHHUIIJIMNHBI

25.
26.

Meronuueckue yka3aHus Ui 00y4aroIuXcs 110 BBITOJIHEHHIO IPAKTHYECKUX PadoT.
Metoanueckue ykazaHus Uit 00y4JaromnXcst IO BBITOIHEHHUIO JIAOOPATOPHBIX padoT.
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