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MuHHUCTEPCTBO HAYKHU U BbIcero oopazopanusi Poccuiickoii @exepaunu
depepanbHoe rocyaapcTeeHHoe 6loakeTHOe
obpasoBartenbHOe yupeaeHue Bbicliero ob6pasoBaHuna
«MHrywcKnii rocyaapcTBeHHblA YHUBEPCUTET?
Pabouas nporpamMma AucuMIIMHBLI (MOAyas) «Pu3nkay

1.1L[EJIA U 3AJJAYH OCBOEHU A YYEBHOM U CHUIIIMHBI

[lesblo W3y4yeHUs AUCHMIIMHBI «DPHU3HWKa» COCTOUT B TOM,
YTOObl NpEeACTaBUTh (U3MYECKYHD TeOpHUI0 KakK 006001ieHne
HaOJ/II0IeHUH, MPAKTHUYECKOTO ONbITa U 3KcnepuMeHTa. Pusnueckas
TEOpUsl BbIpaXKaeT CBSA3U MexJy OQU3UYEeCKHMHU SIBJEHUSIMH U
BeJMUYMHAMU B MaTeMaTuyeckoi ¢opme. I[loaTomy Kypc o6uiei
$U3MKU UMeeT /iBa aCleKTa:

- OH JI0/DKEH 03HAKOMUTh CTYZieHTa C OCHOBHbIMU METOJAaMHU
HaOJIIOJleHUs, HW3MepPeHUs U OSKCIEepUMEHTHUPOBAHHUs, a TaKXKe
CONPOBOXAATbCSI HEOOXOAUMbIMU QU3UYECKUMU AEMOHCTPALUSIMU U
JlabopaTOpPHBIMHU paboTaMH B 06111eM GU3UYECKOM NMPAKTUKYME;

- KYpC He CBOJUTCS K JIMUIb K 9KCIIEPUMEHTA/JbHOMY acCleKTy,
a JI0JbKEH NpeJCTaB/IATb CO60M PU3UYECKYI0 TEOPHUIO B aJleKBAaTHOM
MaTeMaTU4eCcKoil ¢opMe, YTOObl HAyYUTb CTY[EeHTa MCIOJIb30BaThb
TeopeTHYeCKHMe 3HaHHUs JJs pelleHUs MpPaKTUYeCKUX 33/la4, KakK B
o6s1acTh PU3UKH, TaK U HA MEXKJAUCIUMIIJIMHAPHBIX TPaHULLAX QU3UKU C
JpyTUMU 06s1acTAMU 3HaHUM. [103TOMy Kypc J0/KeH ObITb M3JI0KeH
Ha COOTBETCTBYIOILEM MaTeMaTU4YeCKOM ypOBHE M C JOCTAaTOYHOU
IIKPOTOMH, NO03BOJIAIOIEN 4YeTKO 0603HAYUTh 3TH
MeXJUCLUIIIMHAPHbIE TPAHUIbI.

Jl/1s1 fOoCTHKeHUs yKa3aHHbBIX 1eJiell Heo6X0JUMO;

- COOOUIUTh CTY/IEHTY OCHOBHbIE MPUHIUIBI U 3aKOHBI QU3UKH,
X MaTeMaTHU4YeCKOe BbIPaXKEHUE;

- 03HAaKOMUTb €ro C OCHOBHbIMHU (PU3UYECKUMU SIBJEHUSIMH,
MeTOJlaMH HX HabJIIOJeHUs U 3KCIepUMEHTA/NbHOTO UCCIEe0OBaHUS, C
IJIaBHBIMM MeTOJJaMU TOYHOI'0 U3MepeHHs (QU3UYECKHX BeJIMYHH, C
NpOCTEUIIMMU MeTOJaMHh O00pabOTKM U aHajJu3a pe3yJbTaTOB
3KCIIEpUMEHTa, C OCHOBHbIMU (U3UYECKHMMH NpuUbOpamMu, C
HCNOJIb30BAHUEM COBPEMEHHBIMH MeTOJlaMHd UCHoJb30oBaHus [T-
TEXHOJIOTUH J11 06pabOTKU pe3y/IbTaTOB 9KCIEPHUMEHTA;

- CCl)OpMI/IpOBaTb y CTyA€HTa HaBbIKH 3KCHepHMeHTaHbHOI>'I
pa60TbI, O3HAKOMHUTDL €rocCc OCHOBHBIMHU MPHUHIOUIIAMH aBTOMATHU3dllNHU
(l)I/IBI/I‘-IeCKOFO JKCIIepHMEHTa, Hay4YUTb INIpaBUJIBHO BbIpaXaTb
(l)I/ISI/I‘-IeCKI/Ie naeru, KOJIMYECTBEHHO (l)OpMy.lIPIpOBaTb H peliaTb
(l)I/IBI/I‘-IeCKI/Ie 3a/la4M, O0eHHWBATb NMOPAAKHN Cl)I/IBI/I‘{eCKI/IX BeJIMYHH;



- AaTb CTyAeHTy <dACHOe InpeacraBjeHue 0 FpaHHULiax
IMPpUMEHUMOCTHU (l)HBH‘{eCKHXMO,Z[eJleﬁ H THUII0OTE3;

- pa3BUThb Y HET0 JII0603HATEJIBHOCTb U HHTEPEC K U3YYEHUI0 QUIUKHY;

- IaThb CTYJ€HTy COBpeMEHHOe MOHMMaHHe OCHOBHBIX 3TAloOB
pa3BUTUs GU3UKHU, €€ PUI0COPCKHUX U METOA0JI0TUYECKUX TPOOJIEM;



- OCBOEHHEe O0O0y4YalUMMUCA METOJ0B, MNPHUEMOB, aJrOPUTMOB JeUCTBUH IO
KOHCTPYUPOBAHHIO y4eOHO-BOCIUTATEJNbHOTO Mpouecca 00ydyeHUs (PU3UKHA C Y4ETOM
Tpeb6oBaHu IT- TexHos0rNK;

- COBEepLIEHCTBOBATb CBOE YMeHHEe y4aCTBOBAaTb U BECTU HAY4YHYI JAUCKYCCHUIO, a
TaK)Xe NMpeJCTaBAATb pe3yJbTaTbl CBOUX UCCAEeJ0BaHUH C HMCII0Jb30BaHUEM 3JIEKTPOHHbBIX
06pa3oBaTe/IbHbIX pecypcoB Mo ¢U3MKe B peXUMax BUPTYaJbHOW U JOMOJHUTEJbHOU
peasbHOCTH.

MECTO YYEBHOM JJUCIIUIIJIMHBI B CTPYKTYPE OIIOII BO

Hannas nuciuuimaa (b1.6.10) peanusyeTcs B paMkax BapuaTUBHOM YaCTH 00s13aTEIBHBIX
nucuumvl biooka b.1.5.
JucnunnuHa u3ydaercs Ha 1 kypee B 1 cemectpe.

Tao6smna 2.1.

CBA3b AUCHUILIMHBI «PU3UKa» C IPeALIeCTBYIOIHUMHU JUCLUIIJIMHAMU U CPOKH UX
U3y4eHUd

Koz JvcuyniivnHb], npelecTBYOIME JUCLUIIIMHE Cemectp

JOUCLHUIIUHBI | «DPU3UKa»
[lIKko/IbHBIN KypC GU3UKHU

Tao6smna 2.2.

CBsA3b AUCHUIINHBI «PU3UKa» C NOCAeAYOIUMHA JUCHUIIMHAMUA U CPOKHU UX
M3y4eHUs

Kog JvcuyninHel, caeayrouye 3a JUCHUIIIMHON CemecTtp

JUCHHUIINHBI | «Dusuka»
b1.B.9. Xumust 3

Tao6smna 2.3.

CBSI3b AU CLUILIMHBI «PHU3HUKa» CO CMEXKHBIMH JUCLHUIIJIMHAMUA

Kon JIMCIIUTIIMHEI, CMEXHbIe C JUCLMIIIMHON « DU3HKa» CemecTp
JVCLUIINHBI
b.1.0.9 MaremaTuka 1

3. Pe3ysabTaTbl 0CBOEHUS AUCHUIIMHBI (MOAYIA) « PHU3NKa»



[Ipouiecc u3yyeHus AUCHUILIMHBI HallpaBjeH Ha GOPMUPOBaHUE 3/1eEMEHTOB C/eAYIOLINX
koMmIieTeHUUH B cooTBeTcTBUU ¢ PI'OC BO mo faHHOMY HallpaBJIEHUIO:
Ta6uuna 3.1.

MaTpuia cB34 KoMIleTeHI[UH, GOpPMHUPYyeMbIX HA OCHOBE U3yUeHUS JUCIUIIMHBI « DU3HKa»,
C BpeMeHHBIMH 3TallaM{ OCBOEHHUS ee CoZlepKaHUsA

3.1. YuuBepcaabHble KoMneTeHuuM (YK) u MHAMKaTOPbI MX JOCTHKEHU:

HamMmeHoBaHue Koa, HammMeHOoBaHHue Ko, HauMeHOBaHUe HHAUKATOPA AOCTUKEHUSA

KaTeropuu YHHBepCaJbHOM YHUBepCa/IbHOM KOMINIeTeHU U
(rpynnsi) YK KOMIIeTeHIIMH
YK-6.1.
Camoopranusa- YK-6. 3HaTb: OCHOBHbIE NMPUeMbl 3pPEeKTUBHOTO yIpaBIeHUs
oM 1 Croco6en CO6CTBEHHBIM BPeMeEHeM;
camopasBuTHe (B ylnpaBJATb CBOUM OCHOBHbBIE METOAUKH CaMOKOHTpOJI4,
T.4. BpEMEHEM, CaMOpa3BUTHUS W caMoo6pasoBaHUsl 3HATb
3/0poBbecGe- BBICTPAUBaTh U
BO3MOXXHOCTU  HWHTEPHET -  pecypcoB U
pexeHue) peasu3oBbIBaTh
TPAEKTOPHIO NPOrpaMMHBIX  NPOAYKTOB  INPU  pelleHUHn
CaMOpa3BUTHSI npodeccuoHaNbHbBIX 3aja4 (FapaHT u
Ha OCHOBe KoHcyabrant [lnoc, oduunuanbHble CaWuThI
NPpHHOMUIIOB MHUHUCTEPCTB U BEJOMCTB, OQHIUAJbHBIA CAHUT
oGpa3oBaHuA A cTyfeHToB: studopedia.ru, nexropuit MOTU n
B Te:{eHHe 1)
BCEU KM3HHU T
YMeTb: 3QPeKTUBHO IJIAHUPOBAaTh M KOHTPOJIMPOBATH
COGCTBEHHOE BpeMs; HCI0Jb30BaTh MEeTO/Ibl

caMOpEeryJisilK, CAMOPAa3BUTHS U CAMOOOYYEHUs. YMETD -
NpUMEHATh B KOMMYHUKAIlUOHHOM IIpollecce JiJis
VCKOpeHusl  mpoljecca  Iepejadyd, O0OpPaGOTKH |
WHTepHpeTalud HWHGOPMAlMKM TaKWe MPOrpaMMHbIE
npoAyKThl, Kak Microsoft Excel, Microsoft Word, flnaekc -
TesieMocT, Zoom, Microsoft Power Point, Big blue button,
Google, Online Test Pad, Webanketa.

YK-6.3.
BiaaeTh: MeToJaMM  yIpaBJeHHUA  COOGCTBEHHBIM
BpeMeHeM; TEXHOJIOTUAMU npruobpeTeHus,

MCIOJIb30BaHUSI U OOHOBJIEHUSl COLMOKYJBbTYPHBIX U
npodeccHOHaNbHBIX 3HAaHUWA, YMEHWH U HaBBIKOB
MEeTOJMKaMHU  CaMOpa3BUTHUS M  caM006Gpa3oBaHUs
ByiazieTh - HaBbIKaMU MOMCKAa MHGOPMALUU NOCPE/CTBOM
3JIEKTPOHHBIX pecypcoB (fAHuekc, Mail), odunmaabHbBIX
CalTOB pa3/IMYHbIX BEJOMCTB, 3JIEKTPOHHOU GUBJINOTEKH
(eLIBRARY.RU), anekTpoHHOU 6ubaM0OTEKH UHTYyLICKOTQ
rocy/JapCTBEHHOI'0 YHUBEPCUTETA, 0QUIIMAIBHOrO calTa
Ui cTyJeHToB: studopedia.ru, ocymiecTBisTh OOMEH
nHpopmanueii ¢ momoipio cucremsl Google u T.z.



https://studopedia.ru/
https://studopedia.ru/

3.2. O6menpodeccroHanbHbie KoMmneteHIMH (OIIK) 1 MHAUKATOPBI MX AOCTKEHUA AJS
nporpaMm 6aKajaBpuara:

KaTteropus (rpynmna)

O6wenpodeccuonan Kox n HanmeHOBaHUE Ko vy HauMeHOBaHUe UHAUKATOpa
. oouenpodeccuoHa/JIbHON KOMIIETEHIIUU
bHBIX KOMIETeHIHi © 0 e P ¢ ll AOCTHIKEHUA
oG6menpodeccuoHaIbHOMN
KOMIIEeTeHI{U U
OIIK-1 OIIK-1. CnocoGeH npuMeHATsb OITK-1.1.
eCTeCTBEeHHOHAay4YHbIe U 3HaThb:

00lIleMH)XEHEPHbIE  3HaHWUS, MeTo/ bl OCHOBbI MaTEMaTHKH, usuky,
i BBIYUCJIUTENIbHOM  TEXHUKH

MaTeMaTHYEeCKOro aHa/M3a
MO/IeJITMPOBAHUS, TEOPETUYECKOIO U OIIK-1.2.
3KCMEePUMEHTaIbHOTO uccnenosanus, Y METH!

peliaThb CTaH/jApTHbIE
npodeccroHaJbHbIE 33/1a4H C
NnpuMeHeHueM
HpO(l)ECCHOHaJIbHOfI AedTeJIbHOCTHU eCTeCTBeHHOHaqubIX u
001 eMHXKEeHEPHBIX
3HaHUH, MEeTO/IOB

MaTeMaTH4YeCcKoroHajan3a U
MPUMEHSATh B

KOMMYHUKAlLlUOHHOM
mpoliecce  JJis  YCKOpeHUs
nporuecca

nepenayu, ob6paboTKU U
WHTepIpeTanuu
“HbOpMalLUHY TaKHe nporpaMMHbIe
a 06beKkToB  NpodeccuoHaIbHOU
JeqaTeJbHOCTH. BiageThb - HaBbIKaMH
novcka UHGopMalMu NOoCpPeCTBOM
3JIEKTPOHHBIX PECYPCOB, 0QUITHATbHBIX
CalTOB.

BO3MOXHOCTHU HHTEPpHET - pecypCoB H
MpOrpaMMHBIX IPOAYKTOB B

OIIK-4

CriocobeH peaTn30BhIBATE COBPEMEHHEIE 3HaTh:

TEXHOJIOTHH U 00OCHOBBIBATH UX - COBPEMEHHbBIE TEXHOJIOTUH

NpUMEHEHHUE B TPOdeCcCHOHATEHON npodeCCHOHATBLHON ICATETHLHOCTH,

eI TEIILHOCTU YMeThb:
- p€aJIN30BLIBATE COBPEMEHHBIC TEXHOJIOI'UH
1 000CHOBBIBAThH MX MPUMCHECHHUE B
po(heCCHOHAIBHOM JIeATEIIbHOCTH;
Baanersn:
- HaBbIKaMK 00OCHOBAHUS U PeaTU3aIluH
COBPEMCHHBIX TEXHOJIOTUH B
po(heCCUOHATIBHOMN IeSTENbHOCTH

4. OBBEM

B aTtom pas

JUCLHUAINMHBI U BUJbl YYEEHOH PABOTEI

Jlesie TPUBOAUTCA 06beM JUCLUMIUIMHBL (MOAYJsl) B 3a4yeTHBIX

€eANHHNIAaX C YKa3daHHUEM KOJIM4eCTBa aKaA€MHYECKHUX WK dCTPOHOMHUYECKHUX YaACOB,

Bbl/IEJIEHHbIX Ha
y4eOHbIX 3aHATUU

KOHTAKTHYI0 paboTy OOydyawLuXcs C NpernojaBaTeseM (o BHAAM
) ¥ Ha caMoCTOsITe/JbHYI PaboTy o6ydyarouuxcs. ITH 06O0OIIEeHHbIe

JlaHHble MO0 00beMy Yy4eOHOM JUCUUIIMHBI NpUBOAATCI B ¢opme Taba. 4.1. B Hent

yKa3bIBaeTCs I0JI
pacnpejesieHue TP

Hasi TPYAOEMKOCTb JAUCLUUIJIMHBI B 3a4eTHbIX eJWHULaX (3.e.) U
YA0EMKOCTH 10 BUJIaM y4eOHOU paboThl U ceMecTpaM B aKaJleMU4YeCKUX



YJacax:

Ta6uauna 4.1

Buj yye6HOM paboThl

Bcero
4acoB
/3a4eTHbIX
eJIUHUII

[TopsiAKOBBINM HOMEDP ceMecTpa

1 2 3

O61as TPyA0EMKOCTb
JMCLUMIIJINHBI BCero (B 3.€.), B
TOM 4HCJIE:

144/4

144/4 - -

KypcoBo# nnpoekT (pa6oTa)

AynuTopHble 3aHATHS BCero (B
akaJl. yacax), B TOM YUCJIE:

68

68 - -

Jlekniuu

36

36 - -

[IpakTHUyecKue 3aHATHUS,
CeMUHaphbI

JlabopaTopHble paboThl

32

32 - -

KoHTpoJib camocTOATEeIBHON
pa6oTsl (KCP)

CaMocTosiTe/ibHas paboTa
Bcero (B akaj. yacax), B TOM
qucIIe:

49

49

By UTOroBOM aTTeCTaLUU:

3auet/audd. 3auer

JK3aMeH

KoHTposib

27

27

O61uias Tpy0eMKOCTh
JUUCITUTIIMHBI
(B akaj. yacax)

144

144

5. COAEPKAHHME AUCHUIIJIMHBI.

PACITIPEAEJIEHHUE YACOB AN CIUIIJINHbI

(mo TemaM ¥ BuAam padoT)

Ne | HammeHoBaHHue e g J J3 KCP KP CP 3
pas/iesioB M TEM g s
/Mmoo
1 2 3 4 5 6 7 8
1 MexaHuka: 19 6 4 9

- KUHeMamuKa mo4Ku;

- KUHeMamuka meepdozo
meaa;

- JUHAMUKA MOYKU;

- paboma u 3Hepausi;

- JUHAMUKa MexaHuyecKkoll




cucmembl;
- JuHamMuka meepdozo
mena;

- MexaHu4ecKue
K0.1e6aHUusl

2 | MosaekyaapHaa pusuka 26 8 8 10
u mepmoduHamuka:

- mepModuHamueckoe
cocmosiHue;

- hepgoe U 8mopoe Ha4a./10
mepmoOuHAMUKU;

- OCHO8bl MOJEKYASAPHO-
KuHemu1eckoll meopuu;

- pea/bHble 2a3bl,
ypasHeHue BaH-dep-
Baasawsca, usomepmol,
Kpumuyeckoe COCmMosiHue;
- s18./1eHUs1 nepeHoca:
dugysus,
men/s1onpo8odHOCMY,
8513KOCMb,

0/1uHa c80600H020
npoé6eza.

3 | Juekmpuyecmeo u 26 8 8 10
MdeHemu3m.

Inekmpuueckoe nose 8
8aKyyMme:
- NPOBOOHUKU U
duasiekmpuku

8 3/1eKMmpuU4eckoM noJe;
- NOCMOSAHHbLU MOK;
- MazHUmMHoe noJe;
- dgudKceHUEe 3aPSIHCEHHbBIX
yacmuy 8 3/1eKmpu4ecKkom
U MAZHUMHOM NOASIX;
- 3/1eKMpPOMAZHUMHAS
UHAYKYUSl, CAMOUHAYKYUS;
- 3/1eKMpPOMAzHUMHOE
no.e,
ypasHeHus Makcegeana.

4 | Onmuka: 23 8 8 7
- OCHO8bI homomempuu;
-2eomempuyeckas
onmuka;

- 80/1HOBAS1 ONMUKQA;

- KBAHMOBAS1 ONMUKA.

5 | AmomHaa u sadepHasa 21 6 8 7
dusuka:
- cmpoeHue amomos.
4 4
6 | UTOroO 144 36 32 49 4
[IpuMeyaHue: YcioBHble o0603HaYeHUs: Buapl ayauTopHoU pabGoTbl: JI - jeknus, JI3 -

JabopaTopHble 3aHATUA. Buapl koHTposs: KCP - koHTposib camocTosTesbHOM pa6oTel, KP -
KOHTpPOJIbHBIE PaboThl, CP - camocTosATe/IbHbIe paboThl, 3 -AU. 3a4eT, 3K3.-J.



6. IPOTPAMMA JUCHUITJIMHBI
BBEJEHUE
TEMA 1. du3uka KaK HayKa.

MeToabl $U3UYECKOTO HCCAE[0BAHUS: OMNBIT, TUIOTE3a 3KCIEPUMEHT, TeOpHsl.
®dusuka u 6uosorus. Punocodpusa u ¢usuka. BaxxkHenmve stanbl UCTOpUK PU3UKHU. Posib
¢du3uKu B ob6pasoBaHUM. O61Ias CTPYKTypa M 33Jayd Kypca obiied Pusuku. EguHULBI
M3MepeHus U cucTeMbl efUHUL,. OCHOBHbIE €JUHULIBL.

Mudopmalnysi 0 BO3MOXKHOCTH HHTEPHET — PECYPCOB M MPOrPaMMHBIX MPOJAYKTOB IpHU
pelleHHMHd mnpodeccuoHaNbHbIX 3a7a4d ([apanT u KoncysnbtanT Ilintoc, oduldaibHble CaWThI
MUHUCTEPCTB M BeJJOMCTB, oQUIMANbHBIN CaUT Ajs cTyAeHTOB: studopedia.ru, nekropuin MOTH,
Bukuneus v T.4.).

[Ipy pucrtaHyuoHHOW d¢QopMe 06y4eHUs] MCHOJAb30BaTh IaTdopMmy SAHAEKC-
TenemocT, Zoom, a Takke BO3MOXXHOCTU MHIYLICKOrO rocylapCTBEHHOTO yHHUBEPCUTETA
npu pabote Ha miatpopme Big BlueButton.

BigBlueButton - oTkpbiTOe HporpaMMHoe obGecnedyeHue [AJs1 NPOBeJeHUs Beb-
KoHpepeHMU. CUcTeMa pa3paboTaHa B MEPBYI0 odyepe/ib AJsl JUCTAaHIIMOHHOTO 00yYeHus.
HasBanue BigBlueButton npoucxoguT oT nepBOHa4Ya/ibHOW KOHIIENIMH, YTO Ha4daslo Beo-
KOHpepeHIIMU [AOKHO OBbITh MAaKCHMaJbHO MPOCThIM, KaK Ha)kaThue MeTadopuyecKou
00JIbIIIOM CUHEN KHOIKHU.

fAupekc TesreMoCT — 3TO cepBUC BUJIE03BOHKOB, I'Jle OJTHOBPEMEHHO MOTYT ObITh Ha
CBSI3U HECKOJIbKO 4YeJIoBeK. B HeM M0XHO NpoBOAUTH pabouyue BCTpedH, KOHpepeHIUH,
IPOCTO 06IIATHCS C PY3bsSIMU U POACTBEHHUKAMMU.

W CTOYHUK: https://pleshkoff.blog/vandeks-telemost-chto-eto-prostymi-slovami-i-
kak-provodit-translyatsii.html

Zoom — 310 HJ'IaTq)OpMa JJIA BI/II[COKOH(i)CpeHLICBHI%I/I, KOTOpas IO3BOJIICT OPraHnu30BaThb
BUPTYAJIbHYIO BCTpEUy C APYTI'MMHU JIFOJAbMH YC€pPE3 BHUACO, TOJIIBKO ayaAuO WJIW U TO, U APYroc. K
TaKkoM BI/I,Z[COKOHCI)CpCHLII/II/I MOXXHO IPUCOCOAUHUTHCA YCPE3 Be6—KaMepy Ha KOMIIBIOTEPC,
TCJ'IC(l')OHC WM IINIAHIICTE.

MEXAHUKA
TEMA 2. [IpeaMmeT MeXaHUKH

Knaccuyeckass 1 KBaHTOBasi MeXaHUKa. HepesITUBUCTCKAasA U PeIITUBUCTCKAs MeXaHUKa.
Kvnematuka u guHamuka. OcHOBHble $U3HWYECKHMe MOJeJU: 4YacTulia (MaTepuasbHas
TOYKa), CUCTeMa YacTUL, abCOJIIOTHO TBEP/0E TeJlo, CIJIOIIHASA cpejia.

TEMA 3. KuHemaTuka

Cucrema 4aCTHUL,. CKaJ'[HprIe N BEKTOpPHbIE (1)1/1314!{ec1<1/1e BeJIMUMHbI. KruHeMaTuueckoe
OIMMCaHHE JBHUXKEHHUA YaCTHL. CKOpOCTb N YCKOpEHHE. O cMmbICTE HpOHBBO,Z[HOﬁ N UHTEerpaJjia


https://studopedia.ru/
https://pleshkoff.blog/yandeks-telemost-chto-eto-prostymi-slovami-i-kak-provodit-translyatsii.html
https://pleshkoff.blog/yandeks-telemost-chto-eto-prostymi-slovami-i-kak-provodit-translyatsii.html

B NpPUJIOKEHUM K Pu3ndeckuM 3ajadaM. [locTynaTesbHOoe M BpallaTes/bHOE JBUXEHHUE
abCoJIIOTHO TBEPZOr0 TeJsa. YTJI0oBasi CKOPOCTh U YTIJIoBoe ycKopeHUe. CTerneHU CBOGOBbI.

TEMA 4. luHaMUKa

[lepBblii 3ak0H HblI0TOHA ¥ MHepLMabHble CUCTEMBI OTCcYeTa. [I[pUHIMII OTHOCHUTE/IbHOCTH.
[Ipunuun 'anunesa. UHBapuaHThl peobpa3oBaHud. Cusia. Bropoi 3akoH HeroToHa. Macca u
uMnyJbC. COCTOAHUA 4YaCTULbl B KJACCHYeCKOW MexaHUKe. TpeTni 3akoH HblooToHa B
KJIaCCUYeCKON MexaHHKe. ['paHMIbI NPUMEHUMMOCTHU KJIACCUYECKOro Crnocoba ONMMCAHUA
JIBM>KeHHUs 4yacTul,. Mcnosb3oBaHue caiiTa 41 cTyAeHTOB: studopedia.ru, nektopua MOTH,

roJIOCOBbIX MOMOIIHUKOB Siri mau Aunuca, cuctembl Google v T.n. ana BupTyanbHOW,
HarnsAHOM AeMOHCTPaLUnmM 3aKoHOB HbloToHa.

TEMA 5. 3aK0HbI COXpaHEeHHUs B MeXaHUKe

3aKOH COXpaHeHUsI UMIyJibca. AIAUTHBHBINA 3aKOH COXpaHeHHUs Macchl. LleHTp Macc ¥ 3aKOH
ero JBMKeHus. MOMeHT UMIyJibca. YpaBHEHHMe MOMEHTOB. 3aKOH COXpaHEHUs MOMEHTa
uMmnyJibca. Pabora. MomHocTb. KuHeTuyeckass sHeprusi. BHyTpeHHsiI1 3Heprus. 3aKoH
COXpaHEHHS 3Hepruu. 3aKOHbl COXpPAaHEHHWS U CUMMETpPHUS NPOCTPAHCTBA U BpPEMEHHU.
Ucnosb3oBaHue [T-TexHOJIOTUN U HHTEPHET PECYpPCOB, IOCTPOeHHE rpadpuKOB, PUCYHKOB U
TabJIMI] C UCIIOJIb30BaHUeM Microsoft Excel (a1 mocTpoeHus: rpaduKoOB M CO31aHUSA TaOJIUIL]
JlaHHbIX (GU3UYECKUX BeJUYUH), Microsoft Word, Microsoft Power Point (ass co3ganus
npe3eHTAlUN MO paccMaTpUBaeMbIM BOIPOCAM TEMbI), FOJIOCOBble MOMOUIHUKU Siri WIu
Anuca (zs15 noucka He06xX04MMOU UHGOpPMaLHH ).

TEMA 6. HeuHepuuajibHble CUCTEMBI OTCYETA

OnucaHue ABMXKEHHNA 4YaCTHL, B HEHWHEPIHAJIbHbIX CHCTeéMaX OTCYeTa. Cuna 150:(S30)1050%8
FpaBI/ITaL[I/IOHHaH Macca. JKBUBaJIEHTHOCTb HHepTHOfI H FpaBHTaHHOHHOfI Macc.

TEMA 7. IluHaMHMKa TBepAoro Teja

YpaBHeHUe JBUKeHUA TBepAoro tesja. MOMeHT MHepLMH TBEpAOro TeJsia OTHOCUTEJBHO
ocyu. Bpamawmuid MomeHT. KuHeTHuyeckass 3Heprusl TBEPAOTO TeJa, COBEPIIAKUIETO
NOCTyNaTeJIbHOE M BpalllaTesJbHOe JABWXeHUd. ['Mpockonbl. HMcnosib3oBaHUe T0OJIOCOBBIX
NOMOLIHUKOB Siri wau Anuca, cucteMbl Google, flHaekc At AeMOHCTpaUUUd PaboOThI
TUPOCKOIIOB.

TEMA 8. KoJsie6anus

KrvHeMmaTHka rapMoHHUYeCKUX KoJiebaHUU. BekTopHble auarpamMmbl. KommiiekcHas ¢opma
npeacTaBJeHUs rapMOHUYECKUX KOJIe6aHUH. [apMoHUUYecKut OCLUJLJISITOP.
JHepreTU4YecKre COOTHOUIEHHUS. /IBMXKeHHe CUCTEMbl BOJIM3U YCTOWUYMBOTO MNOJIOXKEHHUS
paBHOBecHs. MasiTHUKU. 3aTyxarliue KojiebaHuU ocuuasaTopa. KoadppuipeHT 3aTyxaHus,
JlorapuPpMUYECKUH IEKPEMEHT, JJ0OPOTHOCTD. BhIHYK/IeHHbIE KOJIe6aHUSI TApPMOHUYECKOT0
OCHIWJIJIITOpPA MO/, IeCTBUEM CHHYCOUJAJIbHON CUJIbl. AMIJIMTY/AA U ¢a3a BbIHYK/JEHHBIX
KoJsie6baHuM. Pe3oHaHc. C/iokeHHe rapMOHHUYECKHUX KOoJlebaHU .

TEMA 9. MexaHuKa KHJAKOCTeM U ra3oB


https://studopedia.ru/

KrHeMaTHueckoe OINUCAaHWE [BWXKEHUA >KUJAKOCTU. YpaBHEHHE [BWXXEHHUS >KUJIKOCTH.
UpeanbHasa xuakocTb. CTaMOHApHOE COCTOSHUE WJleaJibHOU >KUJAKOCTU. YpaBHeHUe
BepHysnu. Bsaskasa xkugkocts Cusia BHyTpeHHero TpeHusd. CTaljMoHapHOe Te4yeHHe BA3KOU
KuakocTU. [loHATUe TypOyseHTHOCTU. [JIBU>KeHHME Tesl B JKUJAKOCTAX U rasax.
[loBepxHOCTHOE HaTskeHUe. KanwisgpHble sBeHUs. H3ydeHUe TeMbl NPOUCXOAUT C
WCII0JIb30BaHWEM CepBHCa MPOTrpaMMHBIX npoaykToB Microsoft Word, Zoom, Microsoft Power
Point, Big blue button, Google /s ONBITHOM JEeMOHCTpPAUUM MeXaHU3Ma [BWXXEHUS
KU KOCTEH U ra3os.

TEMA 10. PesisaTUBHCTCKadaA MeXaHUKa

[IoCTOAHCTBO CKOPOCTH CBeTa B HMHEPLHUAJBHBIX CUCTeMax oTcyeTa. OTHOCHUTEJNbHOCTb
OJITHOBPEMEHHOCTH, JJIMH U NIPOMeXYTKOB BpeMeHU. [IpeobpasoBanus JlopeHna. UHTepBan
Mexy cooblTUsAMU. Cl10KeHHe CKOPOCTel B pesIITUBUCTCKON MexaHUKe. [Ipeobpa3oBaHus
MMILyJIbCa U 3HepTruu. B3auMocBa3b Macchl U IHEPTIUH.

MOJIEKYJIAPHAAl ®U3UKA U TEPMOJIUHAMHUKA
TEMA 11. MoJieKy/JIApHO-KUHETHYeCKas Teopus

WUpeanbHbl ra3. /laBjeHUe rasa C TOYKHM 3pEHHUS MOJIEKYJISIPHO-KHUHETUYECKOW TeOpUH
(MKT). MoJsiekyaaipHO-KMHETUYECKHM CMbBICJI TeMIlepaTypbl. YpaBHEHHE COCTOSIHUSA
WJea/lbHOTO ra3a. 3aKOH PaBHOMEPHOrO pachnpejesieHUsI 3HEPTUU TEeMJIOBOrO JBUXKEHUS
MOJIEKYJl TI0 CTeleHsAM CBOOOJbl. 3aKOH pacnpefesieHUs1 CKopocTell MakcBesua.
Pacnpesenenve MoJieKysJ 1O abCOJIOTHBIM 3HAa4eHUSM cKopocTed. CpeHue CKOpPOCTH
TEIJIOBOTO ABMXKEeHUS MoJieKyJl. bBapomeTpuryeckas popMysia U pacnipesesieHre bosbiiMaHa.

TEMA 12. TepmoguHaMHKa

Pabora u kosmyecTtBOo TemaoThl. [lepBoe Hayano TepMmoAvMHaMUKU. Ob6paThMble U
HeoOpaTHMBble npolecchl. TemnoeMkocTb. Kiaccuueckasi Teopus TeNJIOEMKOCTU U/iea/IbHbBIX
ra3oB M €€ OrpaHUYEeHHOCTb. AJuabaTHYeCcKUW Mpolecc. JHTponusa. BTopoe Hayaso
TepMOJAWHAMUKU. [IpyuHLMN HeoOpaTUMOCTU. JHTPONHUSA U BepPOATHOCTb. DJYKTyallUU.
Teopema Hepcra. Lluknnyeckue nponeccel. uka Kapuo. MakcuManbhbiid KII/l TensioBou
MaluHbl. TepMogrHaMUUecKas 1iKala TeMnepaTtyp. TepMoanHaMuyecKkye NOTEHLMabI.

Hcnosib30BaHMeE roI0COBbIX MOMOIIHUKOB Siri v AJsivca, nporpaMMHbIX NPoAyKTOB Microsoft
Excel, Microsoft Word, Zoom, Microsoft Power Point, Big blue button,Google, Online Test Pad,
Webanketa g/151 u3ydeHus paszesa.

TEMA 13. flBsieHus nepeHoca

Juddy3us,  TemJIonpoBOAHOCTb,  BA3KOCTb. KHHeMaTHyecKHe  XapaKTEPUCTHUKHU
MOJIEKYJIIPHOTO  JIBUXKEHUS. deHOMEHOJIOTHYECKOE ONMCaHHue, MOJIEKYISIPHO-
KHHeTHYecKas TpaKTOBKa SIBJIEHUH nepeHoca. KoaddunueHT andodysuuy,

TENJIOIIPOBOAHOCTH, BA3BKOCTH U UX CBA3b C MOJIEKYJIAPDHBIMH XdpaKTEPHUCTUKAMHU.

TEMA 14. PeasibHbIe ra3bl



YpaBHeHue BaH-zaep-Baasbca. H3orepmbl BaH-zgep-Baasibca M UX  cpaBHeHHe C
JKCIepUMeHTa/lbHbIMU. MeTacTabuibHble cocToAHUA. KpuTHnueckasa Todyka. BHyTpeHHsAA
sHeprusa BaH-ziep-Baasnbca. ®a3oBble paBHOBecMs M IpeBpallleHUA. YpaBHeHHe
Kinaneipona-Knaysuyca.

3JIEKTPUYECTBO U MATHETHU3M
TEMA 15. [IpeamMeT KJ1acCCH4YECKOM 371IeKTPOJMHAMUKHU
Upesa 61M3KkoAecTBYA. JJIeKTPUIECKUH 3aps/i U ero JUCKPEeTHOCTbD.
TEMA 16. ds1eKTpocTaTUKaA

3akoH Kysona. HanpskeHHOCTb 3JIeKTpUYeCKOro 1mnoJid. [IpyuHOMI Ccyneprnosviuu.
JJIeKTpUYeCKUM JUNoJb. /lMnosbp BO BHeIIHeM 3JiIeKTpocTaThdeckoM mnoJje. [loTok u
JUBepreHLMsd BEKTOPHOrO MoJid. JJieKTpocTaThudeckad TeopeMa [aycca. [IpumeHeHue
TeopeMbl [aycca K pacyeTy 3JiIeKTpocTaThdeckux noJsed. [loTeHnuanbHOCTH
3JIEKTPOCTAaTU4YeCcKOoro noJid. LUpKyadanusa U poOTOp 3JIE€KTPOCTAaTUYECKOro  MOJA.
Cka/nsgpHBIM NOTEHLMa/ll U ero CBA3b C HANPSHKEHHOCTBIO 3JIEKTPOCTAaTUYECKOrO IOJIA.
YpaBuenus Ilyaccona-/lansnaca. Hcnosnb3oBaHWe  HWHPOPMALUOHHBIX  TEXHOJIOTHH
nporpaMMHbIX npoaykToB Microsoft Excel, Microsoft Word, Zoom, Microsoft Power Point, Big blue
button, Google, Online Test Pad, Webanketa, Anzaekc fys usyyeHus paszeJa.

TEMA17.31eKTpocTaTU4YecKoe 1oJie B AU3JIeKTPUKaX

HOHHpI/IBaL[I/IH AU3JIEKTPUKOB. HO.HHpI/BOBaHHOCTb. HOJIHpI/IBaL[I/IOHHbIe 3apo/Jhbl.
BHGKTpI/I‘IeCKOG CMEIlEeHHne. AI/I3HeKTpI/I‘{eCKaH IMPOHHUIAEMOCTbD. OcHOBHBIE YpaBHEHHUA
JJIEKTPOCTATHUKH AJIA AUIJIEKTPHUKOB. FpaHI/I‘-IHbIe YCJIOBHA Ha IMIOBEPXHOCTHU pa3aeJsa ABYX
AHU3JIEKTPHUKOB.

TEMA 18. [IpoBOAHUKH B 3JIEKTPOCTATUYECKOM I10JIe

[ToBepxHOCTHbIE 3apsi/bl. JJeKTpoCcTaTHYecKas 3auiuTa. KoapduneHTsl
eMKOCTH M B3aMMHOW eMKOCTH NMpOBOJHUKOB. KoHzeHcaTopbl. EMKOCTb KOHZLEHCAaTOPOB.
Hcnoab30BaHKe roJIOCOBBIX NIOMOIIHUKOB Siri uau Anuca.

TEMA 19. JHeprusi B3auMOAeMCTBUA IJIeKTPUYECKHX 3apsA0B

JHeprusi 3apsHKEHHBbIX MPOBOJHUKOB. JHEPrusi KoHAeHcaTopa. [lJoTHOCTh 3Hepruu
3JIEKTPOCTATUYECKOTO MOJIS.

TEMA 20. [IocTOAHHBIN 3/1IEKTPUYECKHI TOK

[In1oTHOCTL M cuja Toka. 3akoHbl OMa u [bxoyas-J/leHua B auddepeHipaibHOU popMe.
Ctoponuue cusbl. I/IC. 3akonbl OMa u [Ixoyas-J/leHnia B uHTerpajbHou ¢popme. [IpaBuia
Kupxroda.

TEMA 21. MarauTHoe noJie

Cuna J]opeHua. MarHuTHasa NHAYKIOHA. ABI/I)KCHI/IB 3dPpAXKEHHbIX 9aCTHUL B 3JIEKTPUIECKOM U
MarHuTHOM moJax. Cuaa AMnepa. BUTOK C TOKOM B MarHUTHOM noJie. MarHuTHBI MOMEHT



3akoH buo-CaBapa-J/lamsiaca. MarHUuTHOe mnoJie NPSAMOJIMHEMHOIO MPOBOJAHHUKA C TOKOM.
MarHuTHoe moJsie KpyroBoro TOKa M LUPKYJALMA MarHUTHOro mnoJisg. MarHuTHoe mnoJe
JJIMHHOTO coJieHOWJa. BekTopHbI noTeHnuan. Hcnosp3oBaHMe HWHPOPMaLMOHHBIX
TeXHOJIOTUH NporpaMMHbIX NpoAykToB Microsoft Excel, Microsoft Word, Zoom, Microsoft
Power Point, Big blue button, Google, Angekc ans WM3y4yeHHUs BUPTYaJIbHbIM METOAOM
paboThI KOHZIEHCAaTOPOB Pa3HbIX THUIIOB.

IloaroroBka cryjeHTaMu npe3eHTanud Ha 10 cialjoB o JAaHHOM TeMe C
HCI0JIb30BaHMeM nporpamMmmsbl Microsoft Power Point.
Microsoft PowerPoint (nosiHoe Ha3BaHue - Microsoft Office PowerPoint, ot aur.. power
point — yb6eJUTeNbHbIN [JOKJ3J) - IporpaMMa NOATrOTOBKU Mpe3eHTAalUUd U HPOCMOTpa

npe3eHTalUH, fABJAOIIasicad dacTblo Microsoft Office u gocTynHasg B pefakiusax JJs

onepalMoOHHbIX cucTeM Microsoft Windows u macOS, a Takke [ MOOUJIbHbBIX

miatpopm Android u 10S. MaTrepuasnbl, NOArOTOBJEHHbIE € moMolblo PowerPoint,
npeJHa3Ha4yeHbl JJid OTOOpakKeHUs Ha OOJIbIIOM 3KpaHe — 4Yepe3 IPOeKTop, JMbo
TeJIeBU3UOHHbIN 5KpaH 60J1b1IOT0 pa3Mepa.

Microsoft PowerPoint - Bukunesaus. J/eKTpoHHBIM pecypc. [Pexxum pocrtynal:
https://ru.wikipedia.org/wiki/Microsoft_PowerPoint (/laTa o6pamenus 17.05.2022)

TEMA 22. MarHuTHoOe€ 10Jie B BellleCTBe

HamaruvuuBaHue BeujecTBa. HamarHuyeHHoCTbh. MoJieKynsipHble TOKU. HanpsKeHHOCTb
MarHUTHOTO NoJisd. MarHuTHasA NpoHUL@eMoCcTb. OCHOBHbIE ypPaBHEHUS MarHUTOCTAaTHUKHU B
BellecTBe. 'paHUYHbIe YCII0BUA Ha IOBEPXHOCTH pa3/eJia AByX MarHeTUKOB.

TEMA 23. J/1eKTpOMarHMTHasd MHAYKUUA B JABUXKYIIUXCA U HENOABWKHBIX
NPOBOJAHUKAX

3aKOH 3JIeKTPOMarHUTHOM HWHAYKLMHU. [IpaBusio JleHna. MakcBessIoBCKasg TpaKTOBKa
SIBJIEHUS 3JIEKTPOMAarHMTHOM UHAYKUUHU. BuxpeBoe asekTpuueckoe nosie. CAMOMHAYKLUS.
WUHAYKTUBHOCTb. TOKM NpPHU 3aMbIKaHUU M pa3MblKaHWM LieNU. B3auMHasg MHAYKTUBHOCTb.
MarHuTHas sHeprus. [[JIOTHOCTb 3HePTrUy MarHUTHOTO MOJIs.

TEMA 24. Tok cMelueHus

YpaBHeHusa MakcBesia. MartepuasibHble ypaBHeHUd. CKa/JApHbBIM W BEKTOPHBIU
NOTEHIMaJIbl 3JIEKTPOMAarHUTHOro MnoJisl. PensATUBHUCTCKHE MpeoOpa3oBaHUSA 3aps/iOB,
TOKOB U 3JIEKTPOMAarHUTHBIX MoJsied. OTHOCUTEJbHOE pa3/iesieHrue 3JeKTPOMAarHUTHOTO
110JI1 HA 3JIEKTPUYEeCKOe U MarHuTHoe. Mcnosib30BaHUe roJ1I0COBBIX MOMOIIHUKOB Siri Uiu
Anuca, ”HGOPMALIMOHHBIX TEXHOJIOTUH MporpaMMHBIX MpoAyKToB Microsoft Excel, Microsoft
Word, Zoom, Microsoft Power Point, Google, naekc (Bukunenus) s u3ydeHus paszea.

OIITUKA
TEMA 25. [IpegMeT ONTUKHA

JJIeKTpOMarHuTHas mpupojia cBeTa. BosHOBoe ypaBHeHue. [ls10ckue 3J1€eKTpOMarHUTHbIE
BOJIHBI. /[IMHa BOJIHBI, BOJTHOBOW BEKTOpP, CKOPOCTb. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
dddekt [Jomnepa. lllkana 3eKTPOMarHUTHBIX BOJIH. Mcnosib30BaHWe UHPOPMALMOHHBIX


https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0_%D0%BF%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B8_%D0%BF%D1%80%D0%B5%D0%B7%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/Microsoft_Office
https://ru.wikipedia.org/wiki/Microsoft_Windows
https://ru.wikipedia.org/wiki/MacOS
https://ru.wikipedia.org/wiki/Android
https://ru.wikipedia.org/wiki/IOS
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/Microsoft_PowerPoint

TEeXHOJIOTUH NporpaMMHbIX NMpoayKToB Microsoft Excel, Microsoft Word, Zoom, Microsoft Power
Point, Big blue button, Online Test Pad, Webanketa, a Tak»xe roJI0COBbIX NOMOILIHUKOB Siri WUJIU
Anvica s u3ydeHHs BUPTYaJbHBIM METO/IOM OCHOBHBIX 3aKOHOB OIITHKH.

TEMA 26. 3Heprus ¥ MMIyJibC 3/1IeKTPOMarHUTHLIX BOJIH

BekTop [loiiTunra. Chepuyeckre BoJIHbL. JHepreTUiyeckue U GoToMeTprUYeCKUE BEJTUYHHBI.
[Tonspusanus JMHeNHas1, KpyroBas ¥ aJUIMITHYeCKasl. ECTeCTBEHHBIN CBeET.

TEMA 27. lucuiepcus cBeTa

JdyieKTpoHHasA Teopus aucnepcud HopmasnbHasg M aHoMasbHas Aucnepcud. [lorsomeHue
cBeTa. 3akoH byrepa. BosiHOBbIe makeThl. ['pynnoBas CKOPOCTb.

TEMA 28. OTpaxkeHHe M IpeJiOMJIEeHH e CBEeTAa HAa rPaHMLie pa3jeJsia AByX
AUIIEKTPUKOB

3akoHbI npesioMaeHUs U oTpaxeHus. [lonHoe oTpaxeHnue. KoapduruueHThsl oTpaxkeHUs U
nponyckanus. [lossipusanysa cBeTa NpPU OTpPaXeHUM M INpeJsioMJieHHWU. Yros Bprocrepa.
/IBOMHOE Jsy4yelnpesioOMJIEHME B aHU3OTPONHbIX KpUCTasiax. [lossipusanusa npu ABOMHOM
JiydenpeJsioMJieHWU. 3aKoH MaJttoca.

TEMA 29. UaTepdepeHus cBeTa

NHTepdepeHLIMA MOHOXPOMATHYECKHX BOJIH. YCJI0BUS UHTep(EPEHIIMOHHBIX MAaKCUMYMOB
M MHUHUMYMOB. (CnocoObl TNOJy4YeHUs KOTepeHTHBbIX BOJ B ONTHKe. BpemeHHasa u
IPOCTPaHCTBEHHAs KOTepPeHTHOCTb. UHTepdepeHLIUsA cBeTa B TOHKUX IIJIEHKAaX.

TEMA 30. Iudpakuusa cBeta

[IpuHuun ltoiredHca-®Openensa. Metoj 30H ®Ppenens. [Audpakuus PpeHesss Ha KPYrJjom
oTBepcTUU U aucke. [ludppakuusa PpayHrodepa Ha menu. [IpubimkeHue reoMeTpUIECKOH
onTtuku. JluppakuuonHasa peuletka. CrnekTpasbHOoe passoxeHue. Paspemaromas
COCO6HOCTB. /Iudpakis peHTreHOBCKUX JIydel B KpucTasiax. Popmysia bperra-Byibdos.

TEMA 31. TenusioBoe u3jiyyeHHue

A6conoTHO YyepHoe Teso. 3akoH Kupxroda. 3akon CredaHa-bosbumana. Pacnpesenenue
HEPruu B CIIEKTpPe H3Jy4eHHe abCOJIOTHO 4YepHOro Tesa. 3aKOH cMelleHUs BuHna.
KBaHTOBas runotesa u popmysa [lnanka. PotoapdekT u ero 3akoHbl. POTOHBI. YpaBHEHHE
JuiHwTelHa. I PekT KomnToHa u ero pacueT. KBaHTOBOe 06'bsICHEHHE J1aBJE€HHS CBETA.

ATOMHAA U AAEPHAA ®U3UKA
TEMA 32. BosiHOBBIE CBOMCTBA MUKPOYaCTHI]

[unoresa pe bpoina. [Judpakuus 3/7eKTPOHOB U  HEWTPOHOB. COOTHOLIEHUSA
HeolpeJiesieHHOCTeW. BosiHOBasg QyHKUUA KW e€ CTaTUCTUYEeCKUH CMBICJA. YpaBHeHHUe
lllpenynrepa. CtanuoHapHble cOCTOAHUA. YacTulia B NOTeHIMaJbHOW AMe. KBaHTOBaHUe
sHeprud. [[pyuHUI cooTBeTCTBUA. KBaHTOBaHWE MOMEHTA UMITYJIbCa.

HUcnosib3oBaHue HHGOPMAIMOHHBIX TEXHOJOTHHM MpOrpaMMHbIX NPoAyKTOB Microsoft Excel,
Microsoft Word, Zoom, Microsoft Power Point, Big blue button, Google, Auaekc, Online Test



Pad, Webanketa, a Takxe ro/siocoBbIX MOMOIIHUKOB Siri wau Anuca aas u3ydeHUs
BUPTYaJIbHbIM METO/IOM OCHOBHBIX 3aKOHOB aTOMHOH U si/IepHON QU3UKHU.

TEMA 33. ATom Bogopoaa

JHepreTuyecKkMe ypOBHU U CIEKTp u3aydeHUs. [IpocTpaHCTBeHHOe pacnpejeseHue
IJIOTHOCTH 3JIEKTPOHHOro o6siaka. CHUH 3J1eKTpoHAa. MHOro0a/ieKTPOHHbIE aTOMBI.
Hepa3MuuMOCTh OAMHAKOBBIX MUKpoyacTul. Bo3oHbl u ¢epmuonsbl. [lpunnun Ilaymau.
[leproguyeckast cucTeMa 3J1eMeEHTOB MeH/iesieeBa.

TEMA 34. CTpoeHue aapa

3apsj, pa3Mep U Macca aTOMHOTO si/ipa. MaccoBoe u 3apsioBoe yucaa. CoctaB sapa
no HWBaHeHko-I'elizeH6Gepry. HykusioHbl. JlepeKT M™accbl W 3Heprus CBS3U  sjpa.
B3auMoielicTBHEe HYKJIOHOB U MOHSITHE O CBOMCTBAX U NPUPO/E s/IEPHBIX CHII.

3aKOHOMEpPHOCTH M NPOUCXOXJAeHHe anda-, 6eTa- ¥ raMMma — U3Jy4YeHUHW aTOMHBIX
anep. AxepHble peakyMu U 3aKOHbI coxpaHeHUd. Peakuusa fenenuda aapa. LlenHaa peakuus
fenenus. [lonaTve o silepHON 3HepreTHKe. Peakuusi cMHTe3a aTOMHBIX szep. [Ipobsema
ylnpaBJ/isieMblX TEpMOsePHbIX PeaKIUH.

TEMA 35. J/ieMeHTapHblI€ YaCTHULbI

CucteMaTHKa 3/1eMEHTAPHBIX YacTHUL. J/IenTOHBI U aHAPOHBI. B3anMonpeBpaleHus 4acTUL,
Yactuubl U a"HTU4acTUnbl. Pusmyeckuil BakyyM. KBapku. KBaHTBhl $yH/JaMeHTabHBIX
nosied. YeTrbipe TUNa PyHJaMEHTAJbHbIX B3aUMO/J,eCTBUH.

7. IVIAH JIEKLIU M

TEM bl

3

== N2 jjeKuuu
~N| Ne TeMbl

PA3JIE/II. ®WU3HWYECKHUE OCHOBBI KJIACCHYECKOM MEXAHUKH

P

KrnHeMmaTtuka MaTepHaﬂbHOﬁ TOYKH

1. MexaHuyeckoe iBMKeHUe — npocTelas popma ABHUKEHUS
MaTepHH.

2. Cucremsbl oTcueta. Tpaektopud. [lepememenue. I1yTe.

3. CkopoCTb.

4. YckopeHue.

2 | KunemaTuka TBEpAOro Teja

1. [locTynaTesibHOE ABUXKEHUE TBEPAOTO Tea.

2. BpamaTeanoe ABHXEHHE TBépAOI‘O TeJia BOKpyT HEHOABH)KHOﬁ ocH. YrioBasi
CKOPOCTB M YI'JIOBO€ YCKOPEHHE.

3. CBI3b IMHEWHBIX U YTJIOBbIX BEJIUUYHH.

2 3 | JuHaMuKa MaTepHUaJIbHOM TOYKH U MOCTyNaTe/IbHOI'0 ABMKEeHMS TBEPAOIo Tesia
IIpu AuicTaHIMOHHOX ¢dopMe 0GyYeHU UCNIOJIB30BATh IIaTdopMy

Anpekc- TeseMocT, Zoom, a TakkKe BO3MOKHOCTH UHTITY npu pa6oTe Ha
miatdopme Big Blue Button

1. [lepBniii 3akoH HhtoToHa. UHepIiHaibHbIE CUCTEMBI OTCUETA.

2. Cusa. BHyTpeHHSA ¥ BHELIHAA CUJbl. 3aMKHYThIE CUCTEMBI.
Macca. llenTp uHepnuu. Umnyisc.

3. Bropoii 3akoH HetoToHa.




4. TpeTuii 3akoH HbloToHA. 3aKOH /IBUXKEHUU LIEeHTPa Macc.

5. 3akoH COXpaHEHHUA UMITYJIbCa U €ro CBA3b C OAHOPOJHOCTbIO IPOCTPAHCTBA.

N

3

Pa6oTa U MexaHN4YecKasi JHeprus

IIpu AUCTAaHUIMOHHON popMe 06yUYeHH s UCII0/Ib30BaTh IJIATPOPMY
Anpekc- TeseMocT, Zoom, a Tak:Ke BO3MOKHOCTH UHTTY npu pa6oTe Ha
mwiatdpopme Big Blue Button

1. JHeprus - yHHBepca/JbHasg Mepa pas/JM4YHbIX GOpM JABMKEHHUS WU B3aUMOJEHCTBUSL.
Pa6oTa cu/ibl U e€ BblpakeHUe Yepe3 KPUBOJIMHENHBIN UHTerpas. [loTeHMaNbHbIE U
JHCCUNIATUBHBIE CUJIbL. MOIHOCTB.

2. KuHeTn4eckasi sHepTUsi MeXaHUYEeCKOH CUCTEMBI U €€ CBSI3b
C pab0TON BHENTHUX U BHYTPEHHUX CHJI, TPUJIOKEHHBIX K
Heu.

3.IloTeHMa/IbHAA SHEPTHUA.

4. 3aKOH COXpaHeHUs1 MEXaHUYECKOW IHEPTUHU U ero CBS3b C
O HOPOAHOCTBIO BpeMeHH. Jluccunanus sHepruu. 3aKoH
COXpaHEeHHUd U peBpallleHUs] SHepruy (HEYHUYTOXKUMOCTb MaTePUH U eé IBUXKeHUs).

5. Y ap abCco/II0THO yNPYTUX U HEYNIPYTHX TeJl.

JvuHaMHKa BpallleHus TBEPAOro Tejia

1. MOMEHT CHUJIbl, MOMEHT HHEpIHUHU U MOMEHT UMIIyJIbCa TeJia
OTHOCHTEJIbHO HEHOABHH(HOﬁ OCH BpallleHHUAA.

2. KuHeTuveckasi aHepruvs Bpaljarlerocs TeJja.

3.0CcHOBHOM 3aKOH JJUHAMUKHU BpalllaTeJbHOI0 JIBUKEHHUS
TBEPJOr0 TeJia OTHOCUTEJbHO HEMOJBHUXKHOU OCH.

4. 3akoH COXpaHEHHA MOMEHTA UMITYJIbCAa U €ro CBA3b C U30TPOIMHOCTbLIO IPOCTPAHCTBA.

5. HeuHepiuanbHbie cucTeMbl 0TcyéTa. CUJIbl HHEPLUUH (IOHATHE).

PA3/IEJI IL. 3JIEMEHTBI CIIELIIMAJIBHOM (YACTHOM) TEOPUM OTHOCUTEJ/IbHOCTH

JJ1eMeHThI cienuaJIbHOM (‘{aCTHOﬁ) TEOPHUH OTHOCUTE/IBHOCTH

1. [IpeobpazoBanus 'anunes. MexaHu4eCKU NPUHIUI OTHOCUTENbHOCTH.

3

2. [locTysaThl crnenuaJbHOW TEOPUU OTHOCUTEJbHOCTHU. [Ipeo6GpazoBanus JlopeHna.
[ToHsATHE OJHOBPEMEHHOCTH.

3. UHTepBan MeX/y COOBITUSMHU U €ero HHBAPUAHTHOCTb 110 OTHOLIEHHUIO K BbIOOPY
WHepLMaIbHON CUCTEMBI OTCYETA
(6e3 fokasaTesibCTBA).

4. OCHOBHOM 3aKOH peJIITUBUCTCKOM JUHAMUKH MaTepHUaJbHOW TOYKHU. PesgaTuBUCTCKaA
Macca. PeJISTUBUCTCKUI MMIYJIbC.

5. PesisTuBHCTCKOE BbIpaXKeHHne OJid KHHETHUYECKOH JHEepruu.
B3anMocBs13b MaccChl U JHEPruu.

6. [lonaTHe 06 0611el TEOPUH OTHOCUTENBbHOCTU. [IprHIUD
3KBHUBAJIEHTHOCTH.

PA3JE/ 1II. MEXAHUYECKHE KOJIEBAHUA U BOJIHbI

Kosie6aHus

1. TapMoHUYecKkre KOJIeGaHUS U UX XapaKTepUCTUKU. JluddepeHIinanbHble ypaBHEeHUs
rapMOHUYECKHUX KOJIeOaHUM.

2. [Ipy’KMHHBIHN, MaTEMaTHYECKUN U QU3UIECKUN MASTHUKHU.

3. JHeprus rapMOHUYECKUX KOJIeOAHUM.

4. CnokeHHe rapMOHUYECKUX KoJie6aHWM OTHOTO HalpaBJIeHUS U OMHAKOBOU YaCTOTHI.
buenus.

5. CyioxkeHMe B3aMMHO NepHeHAUKYJIsIPHBIX KOJeOaHUH.

6. 3aTyxamlye KojebaHUs. AlepruoauyecKUil mpoiiecc.

7. BeiHyX/leHHbIe KosiebaHus. Pe3oHaHC.

BoJiHbI B ynpyrou cpeje

1. MexaHu3M 06pa3oBaHMs BOJIH B ynpyroi cpege. [IpofosibHbIe U NONEepeYyHble BOJIHBI.




JlJIiHa BOJIHbBI.

2. YpaBHeHue Oeryuei BoJsiHbl. Pa3zoBasg ckopocTb. [lucnepcusi BoJH. BosiHOBoe
ypaBHEHHUeE.

3.llpuHnun cynepno3uuuu. BosiHoBou naket. 'pynnoBas
CKOPOCTb.

4. atepdepeHIys BOJIH.

5. JHeprus BoJsiH. BekTop YMoBa.

3

PA3JIEJI IV. OCHOBbI MOJIEKY/JIAPHOW ®U3UKU U TEPMOJIUHAMUKH

10

MOJIeKy.flﬂpHO-KPlHeTPI‘-IeCKaﬂ TeOpHUudaA uaecajJbHOro rasa

1. CTaTuCcTUYEeCKUH H TepMO,Z[I/IHaMI/I‘{ECKI/Iﬁ MeTOAbl HCCJieJOBaHHA.
TepMO,ZLI/IHaMI/I‘{eCKaH cucreMma. TepMOﬂHHaMI/I‘{eCKOE paBHOBECHE.

2. OnbITHbIE 3aKOHBI njeasJjibHOI'O ra3a. YPaBHEHI/Ie COCTOAHHA
neaJIbHOI O ra3a.

3. OcHOBHOE ypaBHEHHUE MOJIEKYISIPHO-KUHETUUYECKOU TEOPUU
WJleaJIbHBIX ra30B.

4. CpeHsis KHHETUYEeCKasl SHEePrUsl MoJIeKyJl. MoJieKyIsspHO-

KHHETHYEeCKOe TOJKOBaHHeE abCOJIIOTHON TeMIIEPATYPHI.
[TocTostHHas BoJsibliMaHa. 3aKOH PaBHOMEPHOTrO paclpefe/ieHUsI SHEPTUH M0 CTelNeHsIM
CBOOO/IBI.

5. 3akoH MakcBeJia AJId pacnipefesieHud MOJIEKYJT HAeaJIbHOTO ra3a 1o CKOpoCTaM
TENJIOBOI'O ABHUXXEHHUA.

6. bapomeTpuyeckass ¢opmysia. 3akoH BoJsibliMaHa [l pacupe/iesieHds] YacTHI] BO
BHEIIHEM MOTEeHI[UAJIbHOM MoJIe.

7.CpeJiHee YHCIIO CTOJIKHOBEHUH MOJIEKYJI U CPeAHss AJIMHA
cBo60AHOrO Npobera MosiekyJl. IGPeKTUBHBIN AUAMETP
MOJIEKYL.

8. fIB/ieHMs epeHoca B TEPMOJUHAMHYECKUX HEPABHOBECHBIX
poleccax.

15

11

IlepBblii 3aKOH (MEpBOe HaYaJ10) TEPMOAUHAMUKH

1. BHyTpeHHsIs1 3Heprusi cucTeMbl. BHyTpeHHsIs sHeprus ujeanbHoro rasa. Cnoco6sl eé

n3MeHeHus. Temiota u pa6ora.
TenysoéMKOCTb.

2. PaboTa ngeanbHOTO rasa.

3. IlepBbIii 3aKOH TEPMOJAMHAMUKH U €r0 IPUMeHEeHHe K U30-
npoueccaM.

4. Tens10éMKOCTb HUJleaJIbHOIO ra3a. ['paHuIbl IPUMEHUMOCTH
3aKOHa (paBHOMEpPHOTr0) pacnpese/ieHusl SHePruu 10 CTeNeHsAM CBOOO/DL.

5. AjrabaTryecKui mpoiecc.

3

16

12

BTopoii 3aKoH (BTOpOe Ha4YaJ10) TEPMOJUHAMUKH

1. O6paTuMble 1 Heob6paTHMble npoLecchbl. Kpyrosoit npouecc
(uuka). TensioBble ¥ X0J10JUJIbHBIE MAalIMHbL. BTOpOe Hayao TepMOJMHAMUKH.

2. llukn Kapno u ero KII/] (6e3 BbiBOJA).

17

3. 3HTponus.

4. CTaTUCTHUYECKOE TOJIKOBaHUE BTOPOTro Ha4YaJia TEpMOJWUHAMHUKH.

18

13

PeasibHBIE ra3sbl

1.Cunawu IMOTEeHLUaJIbHAaAd SHEePIrud MeXMOJIEKYJIAPHOI'O BBaHMOAeﬁCTBI/IH.

2.YpaBHeHue Ban-nep-Baanbca.

3. I/ISOTeprI P€aJIbHbIX I'a30B U UX dHAJIU3. [TonsaTue o (1)a3OBbIX nepexonax.

4. BHyTpeHHsIsl 9HEPTUs peasIbHOro rasa.




Ne neKuuu

Ne TeMbl

TEM bl

14

PA3JIEJ V. 3JIEKTPOCTATHKA

JJIEKTpUYECKOE M0JIe B BAKyyMe

1. d/1eMeHTapHbIM 3ap[. 3aKOH COXpPaHEHUS 3JIEKTPUYECKOTO
3apsapaa. 3akoH KyJsiona.

Ucnosnb3oBanue IT-TeXHOJIOTUH W WHTEPHET PECYpPCOB, NMOCTPOEeHHE IPadUKOB,
PUCYHKOB U TabJIMI C HCHosb30BaHHeM Microsoft Excel, Microsoft Word,
Microsoft Power Point, Angekc (Bukunenus).l'osiocoBble MOMOLHUKY Siri win
Asnuca

2. dneKTpuryecKkoe noJie. HanpaxeHHOCTb 11014. CUJI0OBBIE JTUHUU.

3.IloToK BeKTOpa HANPAXKEHHOCTHU 3JIEKTPUIECKOT O MOJIA.
Teopema OcTtporpaackoro-I'aycca i1l 3JIeKTPOCTATUYECKOTO MOJISI B BAKYyME.

4. Pa60Ta, coBepliaeMad CHJIaMHU 3JIEKTPOCTATHYIECKOI' O IMOJIA
IIpHU nepeMenieHrn B HEM TOYEYHOTI'0 3apdaaa. ]_II/IpKYJIHI_II/IH
BEKTOpPA HAIPAXKE€HHOCTH.

5. HOTEHL[I/Iaf[ 3JIEKTPOCTATHUYECKOTIO I10JIA. PasHocTb MNOTEHLKUAJIOB.

6. CBsA3b MeXy HANPSKEHHOCTBIO U MOTEHLMaJIOM. JKBUIIOTEHI[UA/IbHbIE
MIOBEPXHOCTH.

15

SHEKTpI/I‘{eCKOE moJie B AM3JICEKTPHUKeE

1. Tunel AUBJIEKTPHUKOB. HOJ’IHpI/IBHI_[I/IH AU3JIEKTPHUKOB. HOJ'IHpI/ISOBaHHOCTb.
ﬂI/IBJIeKTpI/I‘{eCKaH BOCIIPUHUMYHUBOCTD.

2. HanpsxeHHOCTB 10J1 B U3JIEKTPUKe. [uaieKTpudeckas
IIPOHULAEMOCTb.

3. BekTop asiekTpuyeckoro cMeleHus. Teopema Ocrporpagckoro-laycca gis
3JIEKTPOCTAaTUYeCKOr0o MoJad B JuajekTpuke. [lpesomienue  JMHUAKR
3JIEKTPUYECKOTO CMeLeHu .

4. CerHeTOo3/1eKTPHUKH.

[y

16

JeKTpuvecKass EMKOCTb

1. HpOBOAHI/IKH B 2JIEKTPOCTATUYE€CKOM I10J1€. Hal'IpH)KEHHOCTb MoJist B6JIU3U
3apAXEeHHOr'o IpOBOAHHUKA.

2. 971eKTPOEMKOCTb YeIUHEHHOTO IPOBOJHHUKA.

3.KoHpeHcaTopbL.

17

JHepru 3JIeKTPUYECKOro 1noJjis

1. 31—1ep1‘1xm 3apAXKEHHOTI'o IPOBOJHHUKA U 3aPAXEHHOT0 KOHAEHCaTOopa.

2. JHeprus 3JIeKTpocTaTH4yecKkoro noJiss. O6’béMHasi MJIOTHOCTb 3HEPTHUU.
[IpuMeHeHHMe 3aKOHA COXPaHEHUs] SHEPTUH K pacyeTy NaHJOPOMOTOPHBIX CHJL.

18

PA3/IEJI VI. IOCTOSAH. 3JIEKTPHYECKHUH TOK
1. [TonsiTHE 06 3JIeKTPUYECKOM TOKE. Y C/I0BUSA CyllleCTBOBAaHUA ToKa. Cuja
IJIOTHOCTb TOKaA.
2.Knaccuyeckas 3JIeKTpOHHasd Teopus 3J1eKTPOIPOBOJHOCTH
MeTaJlJIOB U €€ ONbITHble 000CHOBaHHUI.

3. BoiBog, 3akoHa Oma B auddepeHnuasbHOM ¢opMe U3 3JIEKTPOHHBIX
npeCcTaBJAeHUN.




4. 3aTpyAHEHHUS 3JIEKTPOHHOHN TEOPUU 3JIEKTPOIIPOBOJHOCTH
MeTaJIJIOB.

5. CtoponHue cuiibl. 0600611eHHbINM 3ak0H OMa B UHTerpanbHoi ¢popme. PasHOCTh
NOTEeHLHAJIOB. JJIeKTPOJBHKYLIas
cuaa. Hanpsixkenue.

6. PaboTa BbIX0/1a 3JIEKTPOHOB U3 MeTaJlyia. TepM03JIeKTPOHHAs IMUCCHUSL.

7. Tok B rasax.

8. Il;1azma. OcCHOBHBIE CBOMCTBA MJ1a3Mbl. TeXHUYECKHE IPUJIOKEHUS K IJIa3Me.

PA3JEJI VII. 9JIEKTPOMAT'HETU3M

19

MarHuTHoe 1noJjie B BaKyyMme

1. MaruuTHaa UHAYKLUUS. 3aKOH AMiiepa. CUI0Bble JIMHUU

MarHMTHOTO MOJIS.
Ucnosnb3oBanue IT-TeXHOJOTUH W WHTEPHET PECYpPCOB, NMOCTPOeHHE IPadUKOB,
PUCYHKOB U TabJuL C Hcnosb3oBaHHeM Microsoft Excel, Microsoft Word,
Microsoft Power Point, luaekc (Bukunezaus).'oiocoBble MOMOUHUKH Siri Wiu
Asnuca

3

2. 3akoH buo-CaBapa-Jlamiaca v ero npuMeHeHUe K pacyeTy
MarHuTHOTO M0JIsl: @) MPSIMOJIMHEWHOTO NPOBOJHUKA C TOKOM; 6) KpyroBOro
TOKa.

3. KoHTyp C TOKOM B MarHUTHOM noJie. MarHUTHbIA MOMEHT
BUTKA C TOKOM.

4. JUupKy/isauus BeKTOpa MarHUTHOM MHAYKLUUHU. 3aKOH MOJHOrO TOKa AJIs
MarHUTHOTO 0JIsI B BaKyyMe (6e3 BbIBO/IA).
BuxpeBoil xapaKkTep MarHuTHOIO M10OJIA.

10

5. MarHuTHoOe noJie JJINHHOTO COJIEHOU/]a U TOPOH/Ia.

6. JleficTBMe MarHUTHOTO OJIS1 HA ABWXyLuiics 3apsaa. Cuia

JlopeHnia. PensATUBUCTCKOE TOJIKOBaHHE MAarHUTHOTO B3aUMMOJIENCTBUA
MPOBOJAHUKA CTOKOM M JABUXXYLIEr0oCs 3JIeKTPUUeCKOTo 3apsija. Yckopurtenau, MI'/]
- reHepaTophbl,
- MacCC-CIIEKTPOMETPHI, 3JIEKTPOHHO-JIy4YeBbIe TPYOKH.

7.9ddekT Xosna.

8. MaruuTHbIl n0oTOK. TeopeMa Octporpazckoro-l'aycca A1 MarHuTHOTO MOJIA.

9. PaboTa nepeMeleHus MNPOBOJAHMUKA U KOHTYpPa C TOKOM B MarHMUTHOM II0JIE.

11

12
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MarHuTHOe 10.Jie B BellleCTBe

1. MarHuTHble MOMEHTbI JJIEKTPOHOB X1 aTOMOB.

2. ﬂI/Ia- U [apaMarHeTu3M. HaMaruuyeHHocTbh. MarHuTHas BOCIIPpUHUMYIUBOCTbD.

3. MI/IKpO- U MAaAKpPOTOKH. 3aKOH MOJIHOTO TOKa AJId MArdHMTHOTO IIOJIA B
BelleCTBe.

4. Hanps»KeHHOCTb MarHUTHOTO M0JI. MarHUTHad NPOHUILLAEMOCTb.

5. PeppoMarHeTHKH U UX CBOMCTBA.

13

21

fiBIeHUEe 3/1IeKTPOMAarHUTHOM UHAYKIMH

1. OnbrTel @apases. 3akoH JleHIia. 3aK0H 3JIEKTPOMarHUTHOM
WHAYKLMU U er0 BBIBOJI HA OCHOBE 3aKOHA COXPAaHEHUS SHEPTUMH.

2. BoiBozi 3akoHa Papa/iest Ha OCHOBE 3JIEKTPOHHOU TEOPUH.

3. BpameHI/Ie paMKH B MaroHuTHOM I10J1€.

3

14

4. flBnenne caMOMHAYKUUU. UHAYKTUBHOCTb.

5. Toku IMPpHU 3aMbIKaHHWH U PAa3MbIKAaHHWH LEIHN.

6. fIBneHre B3aMMHON UHAYKIUU. B3auMHast UHAYKTUBHOCTb.

7.3Heprus CUCTEMBbI IPOBOJHUKOB € TOKOM. O6'bEMHas
MJIOTHOCTb 3HEPTUU MAarHUTHOTO MOJIA.

15

22

OCHOBBI TEOpHUH MakcBesuia AJIA QJIEKTPOMATHUTHOTO ITOJIA

1. O61as xapakTeprucTHKa Teopuu MakcBeJiia. [lepBoe ypaBHeHue MakcBesia.

2. Tok cmelweHud. Bropoe ypaBHeHUe MakcBeJLIa.

3. TpeTbe v yeTBepTOe ypaBHeHUA MakcBeJuia. [losHad cuc-
TeMa ypaBHeHUU MakcBeJsia [Jisl 3JIeKTPOMarHUTHOIO No-




Jid.

23 J/leKTpOMarHUTHbIE KOJIe6aHUs U BOJIHBI
16 1. dnekTpuvecKui KosebaTesbHbIM KOHTYpP. COGCTBEHHbBIE KOJIe6aHUA KOHTYpa.
2. 3aTyxarliye KoJae6aHus.
3. BbIHYKIeHHbIE KOJIeOaHUs.
17 4. JuddepeHunanbHOEe ypaBHeHUe 3JIEKTPOMAarHUTHOM BOJIHBL. CBOMCTBA
3JIEKTPOMarHUTHBIX BOJIH.
5. JHeprus 3/IeKTPOMarHUTHLIX BOJIH. BekTop YMoBa-IloiTHHra.
6. U3ny4yeHue gunoJis.
PA3JEJI VIII. BOJTHOBAA OIITUKA
1 2 3
24 UHTepdepeHnus ceeTa
1 1. MOHOXpOMAaTUYHOCTb, BpEMEHHAs U NPOCTPAHCTBEHHAsA KOTepeHTHOCTh CBEeTa.
2. PacyeT nHTepdepeHIMOHHON KapTUHBI OT [IBYX KOT€ePEHTHbIX UCTOYHUKOB.
25 Judpaknusa ceeta
2 1. [lpuHnun 'olireHca-Openens. JludpakumoHHas pelieTka.
2. Jludpakyus peHTTeHOBCKHUX JIy4el Ha NPOCTPAaHCTBEHHOM pelleTKe.
3 26 Jucnepcus cBeta
27 JddekT Jomaepa
28 Ilondgpusanua ceeta
4 1. EcTecTBEHHBIN M NOJAPU30BaHHBIN CBeT. AHaJIU3 MOJIAPU30BAHHOTO CBeTa.
3akoH Mauroca. [losispusanya npu oTpaskeHUH. 3aKoH bprocTepa.
2. /iBoiiHOe nydenpesioMmyieHre. OJHOOCHbIe KPUCTAJLIBI.
[losigpouabl ¥ NOJISpU3aLMOHHbIE TPU3MBI.
3. UckyccTBeHHada onTHYecKas aHU30TPONUSI.
PA3JEJ IX. KBAHTOBAfAl TEOPUA U3JIYYEHUA
29 TenioBoe usjay4yeHue
5 1. BesIM4MHBI, XapaKTepU3yOLYe TENJOBOE U3IyYeHHUE.
Ab6cosiloTHO YepHoe TeJio. 3akoH Kupxroda.
2.3akoH Credana-bosbiiMaHa u BuHa.
3. KBanToBas runotesa u ¢popmyiia [liaHka.
4. OnTu4eckas TMpopMeTpHUs.
6 30 doToanekTpuuyeckui 3¢ pekr
1. BHemiHU# $oTO3PDEKT U ero 3aKOHBbI.
2. ®oToHBL. YpaBHeHUEe JWUHIITEWHA A/ BHelHero ¢oTtoadpdekra.
1 2 3
7 31 JaBeHue cBeTa.
1. OnbrTel Jle6efeBa. KBaHTOBOE 1 BOJIHOBOE O6'bSICHEHHE
JlaBJIEHUS CBeTa.
8 32 J¢PekT KomnToHa u ero reopus
PA3JIEJI X. DJIEMEHTBI ATOMHOU U KBAHTOBOU MEXAHUKH
33 KopnycKy/1apHO-BOJIHOBasA ABOMCTBEHHOCTb YaCTHL BellleCTBa
9 1. OmnbiTHOe 0060CHOBaHUE KOPNYCKYJ/ISIPHO-BOJHOBOIO Jlya/M3Ma CBOVMCTB
BellectBa. PopmyJia e Bpoiins.
2. CooTHolIeHMe HeonpeiesieHHOCTe! ['elizeHbepra.
3. BotHOBas GyHKIMSA U €€ CTATUCTUYECKUI CMBICII.
YpaBHeHnue llpeguHrepa.
34 CTpoeHue aTOMOB, MOJIEKYJI U UX OIITUYECKH e CBOMCTBA
10 4. [lnanetapHas MmoJe b aToMa. Teopus bopa a5 aToma

BO/IOPO/Ia ¥ BOJIOPOJIOTIOIOGHOT0 HOHA.

5. CtauroHapHoe ypaBHeHHUe llIpeauHrepa /1 3/1eKTpOHaA B
aToMe BoZiopoza. [J1aBHOe, Op6UTAIbHOE U MATHUTHOE
KBaHTOBbBIE YHUCJIA.

6. CmuHOBOe KBaHTOBOE uucJio. [Ipunuun [Mayau.




11 7. IloHsITHE 06 3HEPreTUYECKUX YPOBHSAX MOJIEKY.IL.

8. CrleKTphI aTOMOB U MOJIEKY L.

9. KOM6I/IHaI_lI/IOHHOE paccedHne CBeTa.

12 10. [loHATHE 0 HTapaMarHUTHOM pe30HaHCe.

11. MorsiomweHre cBeTa BellecTBOM. CIIOHTAaHHOE W BBIHYXK/JEHHOE H3JIyYeHHs.
[IpuHIMI AeHcTBYS Ja3epa.

PA3JEJ XI. 9JIEMEHTBI ®U3UKHU TBEPJAOTI'O TEJIA

13 1. ®oHOHHBIN ra3. KBaHTOBasi TeOpHUs TEMJI0EMKOCTH TBEPbIX
Tes Jlebast.

14 2. [loHATHE O 30HHOM TEOPHU TBEPABIX TeJl. JHepreTUdecKrue 30Hbl. MeTasbl,
JH3JIEKTPUKU U NOJYIIPOBOJHUKH 110 30HHON TEOPUH.

3.Cob6CcTBEHHAA U INpUMeCHad NPpOBOAUMOCTD ITOJIYITPOBOAHHNKOB.

1 2 3

4. JlrtoMUHeCcH,eHI Ul TBEPBIX TeJl.

PA3/IEJI XII. 3JIEMEHTBI ®U3UKU ATOMHOTIO f1/[PA U 3JIEMEHTAPHBIX
YACTHMI]

15 1. CocTaB aToMHOro s1/ipa no MBaHeHko u ['efizeH6Gepry. OCHOBHbIE CBOMCTBA
ajep.

2. JHeprus cBa3u Aapa. JedpekT macchl.

3. fpepHble CUJIBL.

4. EcTecTBeHHas pPaaArOAKTHUBHOCTbD. SaKOHOMepHOCTI/I " NIPOUCXOXKIEHHUE T -, ﬁ -
Uy — U3JIy4€HHUA.

16 5. 3aKoH paZiM0aKTUBHOIO pacnaja.

6. BsauMojieiicTBUe Y - JIy4ei C BEellleCTBOM.

7. H,aeprIe pP€aKIWH K 3dKOHbI COXPAaHEHHUA.

8. Peaknuga neneHus saaep. llenHasa peakuus AesieHus. [loHaTHe 0 siAepHOU
3HepreTHKe.

17 9. Peakuus ciHTe3a aTOMHBIX si/iep. [Ipo6seMa yipaBJisieMbIX
TepMOSIIEPHBIX PEaAKLIU .

10. dnemeHTapHble yacTULbl. VX kinaccudukanys v B3aMMHasi IpeBpallaeMocCTh.

18 11. YeTsipe Tuna pyHAaMeHTaAbHbIX B3aUMO/€CTBUH.

12. IloHATHE 06 OCHOBHBIX IP0O6HJIEMaX COBpeMEeHHON GU3UKU
Y acTPOPH3UKH.

8. IPOTPAMMA ®U3HUYECKOTI'O IPAKTUKYMA
110 KYPCY «OBILIAAl PU3UKA»

O6wuli ¢usuveckull npakmukym 3aHUMaeT Ba)XHOe MeCTO B O00Illed cucreme
YHUBEPCUTETCKOU MOJATOTOBKH CIEUaJUCTOB — GU3UKOB. Bylyuu HEOTbeMJIEMOH YacThbIO
Kypca o0iiedl GU3MKH, MPAKTUKYM UrpaeT IJIaBHYIO POJib B 03HAKOMJIEHHHU CTYAEHTOB C
IKCIePUMEHTaIbHBIMU OCHOBaMHU QyH/JaMeHTaIbHbIX GU3UYECKHUX 3aKOHOB U SIBJIEHUH U B
NPUBUTUM WM HaBBIKOB CaMOCTOSITEJbHOW IMOCTAaHOBKM M IPOBEJEHUsS COBPEMEHHOTO
bU3NYECKOTO IKCIIEpUMEHTA. [JITaBHBIMU 3a/lad4aMU NMPaKTUKyMa JJis CTY/IeHTOB SIBJISIFOTCS:

- HAy4YUTbCd NPUMEHATb TeOpeTHYeCKUM MaTepuhaj MpPOrpaMMHBIX KYpCOB K
aHa/U3y KOHKpeTHbIX (U3MYeCKUX cUTyauud. HayyuTbca H3MepATb BaXKHeHlIMe
dU3MYecKre KOHCTAHTbl M BEJUYMHb], 03HAKOMHUTBHCS C MNOCAEJHUMH [JOCTHKEHUSIMHU
COBpeMeHHON PU3UKHU B TOYHOCTU UX ONIpesieIeHUs.

- O3HAKOMHUTBLCA C COBpEMEHHBbIMH HpI/I60paMI/I H ﬂ,perﬁ H3MepHT6ﬂbH0ﬁ
annapaTypoﬁ, HN3YyYUTb NPHUHOUIIBI UX AeﬂCTBHH, MMOJIYYUTDb 06ume CBeJeHUud 00 ob6J1acTaxX




HUX MIPpUMEHEHHd, CJIOXKHOCTH IPOBeAEHUA I/ISMepeHI/IP’I, TOYHOCTH MOJy4a€MbIX BEJIMYUH U
HCTOYHHUKAX BEPOATHBIX OILIHOOK.

- MMOJIYYUTh NPAaKTUYECKHEe HAaBbIKU B 0OpallleHUH C U3MEPUTETbHOM anmnapaTypou u
3KCIepUMEeHTa/TbHBIMH YCTaHOBKaMU. O3HAKOMUThCS C MPaBUJIaMU TEXHUKH 6€30MacHOCTU
IpY NPOBEJIeHUU IKCIIEpPUMEHTAIbHbIX HCCIeI0BaHUH.

- HAYYUTbC NPUMEHSTb COBPEMEHHble METO/lbl CTAaTUCTUYECKOH 00paboTKU
KCIepUMEeHTa/IbHbIX pe3y/bTaTOB, B TOM 4MUCJIe C NpPUMeHeHUeM CcOoBpeMeHHbIX [T-
TEXHOJIOTUH, OBJIAZIETb KYJbTYypOH 3amHCH IMOJy4eHHON HHPopMaLuHd, NpPaBUIbHBIM
npeJicTaBJeHueM N10JlyYeHHbIX pe3yJIbTaTOB B BU/le FPapUKOB, CxeM, TabJINL]

- O03HAaKOMUTBbC C OCHOBHBIMM NPUHIMIIAMM aBTOMAaTHU3aLMM (PHU3UYECKOTO
akcriepuMmeHTa. OBJIaZleTh OCHOBAaMH MWHQPOPMALMOHHBIX TEXHOJOTHM MPOrpaMMHbIX
npoaykToB Microsoft Excel, Microsoft Word, Zoom, fAngekc- Tesemoct, Microsoft Power
Point, Big blue button, Google, lnaekc, Online Test Pad, Webanketa, a Takxe rosiocoBbix
NOMOIIIHUKOB Siri uau Asuca M yMeTb HMX NPUMEHSTb NPU U3y4YeHUH BcCeX pa3jieJioB
bU3UKU.

B cooTBeTcTBUM ¢ cHOpPMYJUPOBAHHBIMU TpebGOBaHUAMU (GOPMYJIUPYIOTCSA
sa6bopamopHble pabomsl U onucaHUsA K HUM. [lociefHue cofepiaT, Kak NMpPaBUJIO, TPHU
4yaCTU: KpaTKas TeOpHs UCCJelyeMOoro siBJeHHUs CO CCbIJIKOW Ha J0CTYIHbIe JIUTepaTypHble
MCTOYHUKHU: ONHUCAHUE 3KCIEepPUMEHTA/JbHOM YCTAaHOBKM C H3JI0)KEHHEM TpebOBaHUU
TEXHUKU 06e30IaCHOCTH W ONUCAHUA OTZeJbHBbIX yHpaXHeHUH C yKa3aHueM ¢GOopMbl
npeJCTaB/IAeEMOr0 OTYETa.

8.1. [lepeyeHb J1a60PATOPHBIX PAGOT MO KypCy
«OBIIAAl PU3UKA»

OdopmiieHHe NPOTOKOJIOB MO JIAaGOPaTOPHBLIM pa6oTaM, NOCTpOeHHe rpapUKOB
U o6MeH uHPpopManuell € HMCHOJb30BaHMEM Google, ¥ NPOrpaMMHBIX NPOAYKTOB

Microsoft Excel, Microsoft Word, Microsoft Power Point, Big blue button, Online Test Pad,
Webanketa.

MexaHHuKa

1. BBeneHue B ¢u3MyecKMM mnpakTUKyM. O6paboTka pe3y/bTaTOB (PpU3UUECKOro
3KCIepUMeEHTa.

2. OmnpepesieHue 06'bEMOB TeJ NPAaBUJIbHOW reOMeTPUIECKON GOPMBI.

M3yyeHue 3aKOHOB IMHAMUKH Ha Ipubope ATBya.

4. OmnpejeseHde MOMEHTAa HWHEPUUM [JHUCKA METOJOM KpPYTHJIbHBIX KOJieGaHUH.

w

[IpoBesieHre BUPTyaibHOM JJAOOPATOPHOM pabOThI C UCIOIb30BaHUEM [IporpaMMHBIX
npoaykToB Microsoft Word, Zoom, Auaekc-tesnemoct,Microsoft Power Point, Google,
Anpexc,Microsoft Excel, nnatdopmer Big Blue Button. ['osiocoBbie moMouiHuKHU Siri
uau Anvca (2 yaca).



M3y4yeHre 0CHOBHOTrO 3aKOHA JIMHAMUKHU BpalllaTeJbHOI0 AIBUKEHUS TBEPAOTO TeJla.
OnpeneneHue MoyJis CABUra METO/,0M U3TrU0a.

OnpejgeneHre CKOPOCTU 3BYyKa B BO3/IyXeE.

OnpepesieHMe YCKOpeHHs1 CBOOOJHOrO MaJeHUs MaTeMaTUYeCKUM MasiTHUKOM.
[IpoBesieHHe BUPTyasibHOM J1ab60PAaTOPHOM paboThl € UCHOIb30BaHUEM [IporpaMMHBIX
npoayktoB Microsoft Word, Zoom, flngekc-Tenemoct,Microsoft Power Point, Google,
Aupexc,Microsoft Excel, niatdpopmer Big Blue Button. 'osiocoBble moMouHUKH Siri
uiau Anvca (2 yaca).

® NG

MoJiekynsspHasa ¢pusnka

9. OnpepaesieHre JIOTHOCTU TBEPAOrO TeJla TMKHOMETPUYECKUM METO/IOM.
10. Onpegenenue nocTossHHOUW bosibliMaHa.

) . G o
11. OnpefesieHre OTHOLIEHUA TENJIOEMKOCTEM rasa Y = PC MeTozoM KienmaHa-
\%

Je3opmMma.

12. Onpenenenue kKo3dPULIMEHTA MOBEPXHOCTHOTO HATSXKEHHS XUAKOCTH METOJ0M
OTpbIBa.

13. Keiic: JlaGopaTopHas pa6oTta (4 yaca): Onpenenenue kosaddpuuueHTa BA3IKOCTH
KUJKOCTU MeTo/joM CTOKCA C UCII0JIb30BAaHHEM UHPOPMALIMOHHBIX TEXHOJIOTUH.
[Ipu aTOM GYyT OCBOEHBI C/leAyoLire UPPOBbIE KOMIETEHLUH:
Cmydenmbt 6ydym 3Hambu: IT-mexHO/02UU, KOMOpble MO}CHO UCNO0/1b308aMb Npu
06pabomke pe3y/1bmamos 1a60pamopHoll pabomul.
Cmydenmbl 6ydym ymemb npakmuyecku NpPuUMeHsImMb npu pacdemax @dusuveckux
g8e/lu4UH TporpaMMHble npoaykTbl Microsoft Excel, Microsoft Word, Zoom, Microsoft
Power Point Google, Angexc u T.4.
Cmydenmbl 6ydym es1ademb HABbIKAMU UCNO/b308AHUS MEOpemuyeckux 3HaHUul,
Memodo8 u npuHyuno8 Ha npakmuke. CmydeHm 6ydem e6.s1ademb onpedeseHHOU
cymmoll 3HaHutl no IT-mexHos02usAM.

JlabopaTopHasa pabora N2 1.2 — Ctyaponeaus. 2020. J/1eKTpOHHBIN pecypc. [Pexum
poctynal:  https://studopedia.ru/23_35400_laboratornaya-rabota--.html  (zmaTta
o6pamenus: 17.05.2022).

aﬂeKTpI/I‘leCTBO M MArHeTu3M.

14. 3y4yeHue 3/71eKTPOU3MEPUTEbHBIX IPUOOPOB.

15. U3yyeHue CBOWMCTB CETHETO3JIEKTPHUKOB.

16. OnpesesieHue OTHOLEHUA 3apA/a 3JIeKTPOHA K ero Macce MeTO/0M MarHeTpOHa.
17. 3y4eHre MarHMTHOTO I10JI1 COJIEHOU/A C IOMOLIbIO JaTYMKa XoJL1a.
18. U3y4yeHue aBJIeHHUA B3aUMOUHAYKIAH.

19. U3y4yeHUe TOKa B BaKyyMe.

20. U3yyeHue ructepesrca peppoMarHuTHbIX MaTepPHUAJIOB.

21. V3y4eHue npoueccoB 3aps/a U pa3paga KOHAeHcaTopa.
22.VI3y4eHue 3JIeKTPUYECKUX NTPOLECCOB B IPOCTHIX IMHEUHBIX LEeMAX.
23. V3yyeHue 3aTyxawMX KOJIeOaHUH.

24. U3yyeHue CBA3aHHbBIX KOHTYPOB.

25. U3MepeHHe 4aCTOThI METO/IOM ZIBOMHOW KPYTrOBOM pa3BePTKHU.
26.KEHC:Npunnun pa6otsl CBY-neun:

MPIKpOBOJIHOBaH neyb WU — MeYb - 3JIEKTPONPUO0pP, HpeAHaBHa‘{eHHblﬁ AJ1d 6bICTp01"0
[IPpUTOTOBJIEHNA WJIXM I[IOAOrpeBa IHUIIH, Ppa3MOpaKMBaHHUA TMNPOAYKTOB B 6bITy C



https://studopedia.ru/23_35400_laboratornaya-rabota--.html

MCIOJIb30BAHUEM 3JIEKTPOMAarHMTHBIX BOJIH JELUMMETPOBOro JAuamnaszoHa (0OBIYHO C
yactoTo 2450 MIlu). B NpoMBbIIIJIEHHOCTH 3TH IMeYd HCIOJb3YIOTCS JJisl  CYIIKH,
pPa3MOpO3KH, NJIaBJeHUd [IJIaCTMAcCC, pa3orpeBa KJjeeB, 00>KUra KepaMUKHU U T. . B oTauune
OT KJIAaCCUYeCKHUX Neved (HanpuMep, AYXOBKU WJIM DYCCKOM Nevyu), pa3orpeB NPOAYKTOB B
MHUKPOBOJIHOBOM €YU MPOUCXOAUT He TOJBKO C IOBEPXHOCTH, HO U MO 00bEMY NMPOAYKTA,
co/iepKallleMy HoJigpHble MOJIEKYJ/bl (HapuMep, BoJbl), TaK KaK PaJHMOBOJIHbI JaHHOU
4acTOThl NPOHUKAIOT U NOTJIOLAKTCA MULIEBBIMU NPOJYKTaMHU Ha IJIyOWHe NpUMepHO 2,5
cM. JTO COKpallaeT BpeMs pa3orpeBa NpoAyKTa.

HarpeB B meuu OCHOBaH Ha MNpPUHLMIE TaK Ha3bIBA€MOTO «JUIIOJbHOI'O CABUTa».
MosieKyIIpHBINA AUIOJBHBIMA CABUT MOJ JAEWCTBUEM 3J1€KTPUYECKOTO MOJisl IPOUCXOAUT B
MaTepHrasax, CoAep:Kaliyx NoJspHble MOJIEKYJibl. JHEPTUSA 3JIEKTPOMAarHUTHbBIX KOJlebaHUN
10Ji1 TPUBOAUT K NOCTOSHHOMY CABUTY MOJIEKYJ, BBICTPAaUBAaHHUIO UX COTJIACHO CHUJIOBBIM
JIMHUSM T0J15], YTO U Ha3blBAaeTCA AUIIOJbHbIM MOMEHTOM. A TaK Kak 1oJie IepeMeHHOe, TO
MOJIEKYJIbl IEpUOAUYECKU MEHAIOT HanpaBJsieHHe. CBUTasCh, MOJIEKYJIbI
«pacKayuBaKTCA», CTAJIKUBAIOTCH, YAAPAIOTCA APYT O APYra, nepejaBas 3IHEPTUI0 COCEJHUM
MoJIeKyJlaM B 3TOM MaTepuasje. Tak Kak TeMmmepaTypa NpsIMO MPONOPLMOHAIbHA
cpeiHel KHMHeTUYeCKOW 3HepPruu JABUKEHHUS aTOMOB WM MOJIEKYJ B MaTepualsie, 3HAYUT,
Takoe NepeMellMBaHUe MOJIEKYJI 10 ONpeJie/IEHUI0 yBeJIMYMBaeT TeMIepaTypy MaTepuasa.
Takum o06pa3oM, [AUNOJBbHBIM CABUI —  3TO  MeXaHUM3M  Ipeobpa3oBaHHUA
3HEepruy 3JIEKTPOMAarHMTHOTO M3JIyieHHUs B TENJIOBYIO 3HEPTUI0 MaTepHaJa.

HarpeB B MUKpOBOJIHOBOM IeYH B pe3y/bTaTe AUIOJBHOTO CABWra MOJ JeldCTBUEM
epeMeHHOIro 3JIeKTPUYECKOT0 TMOJil 3aBUCUT OT XapaKTEPUCTHUK MOJIEKYJ] U
MEXMOJIEKYJIIPHOTO B3auMOJeWcTBUSA B cpefe. /Jlaa Jydimiero HarpeBa 4acTOTy
epEMEHHOI0 3JIEKTPUYECKOT0 TMOJS HYXHO YCTAaHOBUTb TaKUM 00pa3oM, 4TOObl 3a
HOJIyIIEpHO/J, MOJIEKYJIbl YCIIeJIM MOJHOCTbIO NMepecTpPOUThbCA. Tak Kak BOJa COJEPXKUTCS
IpaKTU4YeCKd BO Bcex MNpoAaykKTax, 4yactory CBY wu3sny4yaTesnss MUKpPOBOJHOBOW IHeYHU
noAo6pay AJs Jiydllero pa3orpeBa UMEHHO MOJIEKYJl BOZbI B KHUJAKOM COCTOSIHUHU, B TO
BpeMsl KaK JIEJ], >KUp U caxap HarpeBalTCs ropaszo XyKe.

MUKpOBOJIHOBOE M3/lydYeHHe He MOXKET NPOHUKATh BHYTPb MeTaJLJIMYeCKUX IPeMETOB,
I03TOMY HEBO3MOXXHO MPUTOTOBUTH €1y B METAJJIMYECKOU nocyie. MeTannnyeckast mocyza
U MeTaJlJInuecKue Npubopsbl (JI0XKKH, BUJKH ), HAX0/sAIIMeCs B IeYU B IPOLjecce HarpeBaHus,
MOTYT BbIBECTH €€ U3 CTPOSI.

HexxenaTesbHO mnoMeLaTh B MHKPOBOJIHOBYIO Iedb NOCYJLy C MeTalJIMYeCKUM
HanblleHUueM («30J10TOM KaéMOYKOW») — Jake 3TOT TOHKUW CJI0M MeTaslJla CUJbHO
HarpeBaeTCsl BUXPEBbIMU TOKaMM M 3TO MOXET paspyluTb NOCyAy B 00JacTH
MeTaJ/IM4eCKOro HamblieHUs. Henb3s HarpeBaTb B MUKPOBOJIHOBOW IeYM KUJKOCTb B
repMeTHYHO 3aKpbIThIX EMKOCTSIX U LieJible NTUYbM fllla — MU3-3a CUJIBHOTO UCNapeHus
BOJIbl BHYTPHU HHX CO3/J]aéTCsl BbICOKOE JlaBJieHUEe U, BCJeACTBUE 3TOr0, OHU MOTYT
B30pBaThbCd. Pa3orpeBas B MHMKPOBOJIHOBKE BOJy, TakKxke cJeAyeT COO6JIIOAATH
OCTOPOXXHOCTb — BOJia CIOCOOHA K I[eperpeBaHHI0, TO €CTb, K HarpeBaHWIO BbIllIe
TeMInepaTypbl kuneHus. [leperperas »UJKOCTb CIOCOOHA MOYTH MTHOBEHHO BCKUMETH OT
HEOCTOPOXKHOTO JBMXKEHUS. ITO OTHOCUTCS HE TOJIbKO K JUCTU/JIMPOBAHHOW BOJle, HO U K
JIIO60M BOJie, B KOTOPOH COJIEPXKUTCS MaJio B3BellleHHbIX 4YacTHll. YeM 6GoJiee ryajJKou U
O/IHOPOJHOM SIBJISIETCS1 BHYTPEHHSSA IOBEPXHOCTh COCY/la C BOJIOM, TeM Bblllle puck. Eciu y
cocyJia Y3KOe TOpJIBbIIIKO, TO BeJWKAa BEPOSITHOCTb, YTO B MOMEHT Haudajla KUIeHUs
neperpeTast Bo/ia BbLJILETCS U 060MCGKET PYKHU.

Bonpocsr:

3HakoM Ji1 BaM 3TOT npubop? Kakasa nHpopMmanusa 6blia JJisi BaC HOBOMW, a Kakas
ObLJ1a y>Ke BaM U3BeCTHa?

BcTpeTusvch i BaM He3HaKOMble TEPMUHBI B Kelce? Kak M0XHO y3HaTb UX
3HayeHUe?

B 4éM nmpeumyIiecTBa UCNOJAb30BaHUSI JAHHOTO NMpHUOOpa B OBITY, a KaKUe Bbl BUJUTE
HejocTaTKU? Kakre Mepbl 6€30MaCHOCTH HY>KHO COOJII0/IaTh MPU paboTe C 3TUM ObITOBBIM
npubopom?
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OnTHKa, aTOMHasA U AAepHast PU3uKa

OnpegesieHre noKa3aTesis IpeJOMJIeHHUs CTeK/Ia C TOMOILLbI0 MUKPOCKOIIA.
OnpepaesieHre pajuyca KpUBHU3HbI CpeprUUeCKUX TOBEPXHOCTEN TeJ C MOMOILbIO
KoJiel HbroToHa.

OnpeaesieHye r1yO6UHBI JapanHbl TIOBEPXHOCTH.

H3y4eHue cieKTpa aToMa BOAOpOa.

M3y4yeHue abCOIOTHO YEPHOTO TeJIa.

OnpejgeneHre pe30HAHCHOTO MOoTeHIMaia MeTooM @PpaHka-I'epua
OnpeaesieHre POKYCHbIX PAaCCTOSIHUM JIMH3.

M3y4yeHue CIEKTPOB MOIJIOUeHUS TPO3PavyHbIX TeJI.

M3y4yeHue oaApU30BaHHOTO CBETA.

OnpepesieHre AJIMHbI CBETOBOW BOJIHBI C TOMOILbIO IUPPAKIIMOHHOMN pellleTKH.

9. BOITPOCHI A1 CAMOIIPOBEPKH

IMMPOMEXKYTOYHOTI'O KOHTPOJIA U NIOATOTOBKH K 3AYETY U DK3AMEHY

Hcnosb3oBaHMe mporpaMMHBIX NpoAykToB Microsoft Excel, Microsoft Word, Zoom, Microsoft,
Power Point, Big blue button, Online Test Pad, Webanketa, a Tak)xe r0JI0COBbIX IOMOUIHHUKOB Siri
WM AJvca a1 caMonpoOBEePKH MOJIyYeHHbIX 3HAaHUH.

ANl

o

Cucremsl oTcyeta. Tpaektopusd. [lepemeienue. I1yTe.

CkopocCTb.

YckopeHue.

[locTynaTresibHOe ABMXEHHUE TBEPLOTO TeJa.

BpaujaTesbHoe [ABUXKEHHE TBEPJOr0 TeJsla BOKPYT HEMOJBUXXHOM OCH. YTJ0Bas
CKOPOCTb W YTJIOBOEe yCKOopeHHe. (2 4Jaca) Hcmosib3oBaHHE MPOrpaMMHBIX MPOAYKTOB
Microsoft Excel, Microsoft Word, Zoom, Microsoft Power Point, Big blue button,
Online Test Pad, Webanketa, a Tak»Xe ros0coBbIX MOMOILIHUKOB Siri uau Anuvca aad
CaMONPOBEPKU MOJIyYeHHbIX 3HAHWUU. JIJaHHbI UHTEPHET CEPBUC TAKXKE MOMOMKET
OCMOTpPEeTh BUIEO0 M0 U3y4aeMOH TeMaTHKEe.

CBfI3b JINHENHBIX U YTJIOBbIX BEJIMYHH.

[lepBbiii 3akoH HptoTOHA. UHepHaibHbIEe CUCTEMBI OTCYETA.

Cusa. BHYTpeHHSIA M BHeUIHASA CWJIbl. 3aMKHYTble CHUCTEMBI. Macca. LleHTp
WHepLuuu. UMnyJbc.

BTtopoii 3akoH HeroToHa.

. TpeTI/Iﬁ 3aKkoH HbioToHa. 3aK0oH ABHUXEHHWH eHTpPa MacCC. 3aKoH COXpaHEeHHA

HUMITyJIbCAa U €TI0 CBA3b C OJHOPOAHOCTBIO ITPOCTPAHCTBA.
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JHeprus - yHUBepcaJbHasi Mepa pas/iMYHbIX GOPM JABUXKEHUS U B3aUMO/IeHCTBUS.
Pa6oTa cusibl U e€ BbIpaXkeHue yepe3 KpUBOJMHEWHBINA HHTerpaJl. [loTeHMabHbIE U
JIUCCUTNIaTHUBHbIE CUJIbL. MOIIHOCTb.

KuHeTuveckasi 3Heprusi MEXaHU4eCKOU CHUCTEMBbI U e€ CBSI3b

C pab0TOM BHELIHUX U BHYTPEHHHUX CUJI, IPUJIOKEHHBIX K HEH.

[loTeHa/IbHAsA 3HEPTUS.

3aKOH COXpaHEeHUs] MeXaHW4YeCKOM IHEPTUU U ero CBAA3b C OJHOPOJAHOCTbIO BpEMEHHU.
JAuccunagusa  sHeprud. 3aKOH  COXpaHeHUus UM IpeBpallleHusl  3Hepruu
(HEYHUUYTOKMMOCTb MAaTEPUHU U €€ JBUXKEHUSA).

Ypap abco/II0THO yNPYTUX U HEYNIPYTUX TeJ.

MoMeHT cu/ibl, MOMEHT WHEPLUUM WU MOMEHT HUMIyJibCa TeJla OTHOCUTEJbHO
HeNo/JBM>XHOM OCH BpallleHHUS.

KrHeTHnueckas sHeprus Bpaljawolerocs Tea.

OCHOBHOM 3aKOH /[JVWHAaMHUKHU BpallaTeJbHOTO [JBWXXEeHUS TBEPZOro TeJa
OTHOCHUTEJIbHO HEMOABUKHOU OCH.

3aKOH COXpaHeHHs1 MOMEHTAa UMIyJbCa U €ro CBA3b C U30TPOMHOCTHIO
IpPOCTPaHCTBA.

HeuHepuyanbHble cucTeMbl 0TCYETa. CUJIbl MHEPIIMU (TIOHSTHE).

[Ipeo6pazoBanus 'anunnesa. MexaHW4eCKUU NPUHL AN OTHOCUTEIBbHOCTH.

[locTynaTel cnenyaibHOW TEOPHUM OTHOCUTEbHOCTH. [Ipeobpa3oBanus JlopeHua.
[lonATHE OZHOBPEMEHHOCTH.

WHTepBas Mex/y COOBITUSMU Y €r0 WHBAapPUAHTHOCTb I10 OTHOLIEHUIO K BEIOOPY
HMHepIMaJbHOU CUCTeMbI OTCYETa (6€3 JJoKa3aTebCTBA).

OCHOBHOM  3aKOH  peJATUBUCTCKOM  JUWHAMHUKM  MaTepHUaJbHOM  TOYKH.
PensiTuBucTCckas Mmacca. Pe1STUBMCTCKHUUM UMIYJIbC.

PenATUBUCTCKOE BhlpaXkeHUe /i1 KHHETUYECKOW 3Heprud. B3auMocBs3b Macchl U
JHEpTrUm.

[ToHsiTHE 06 061I[EN TEOPUU OTHOCUTEJNbHOCTH. [IpUHIIMI 3KBUBAJIEHTHOCTH.
[apMoHuueckre KoJsiebaHUSI U UX XapakTepucTUkU. [JluddepeHnuanbHble
ypaBHEHUs TapMOHUYECKUX KOJIeOaHU M.

[Ipy>kMHHBIN, MaTEMAaTUYECKUN U QU3NUECKUUN MASTHUKH.

JHeprusi rapMOHUYECKUX KOJIeOaHU M.

CrnoxkeHWe TapMOHMYECKHUX KoJebaHUW OJHOr0 HalpaBJeHHUS U OJAWHAKOBOH
4yacToThl. bueHus.

CiioxxeHre B3aUMHO NepNeHAUKYJISPHBIX KOoJe6aHU .

3aTyxatroiue KosaebaHus. AleproanudecKui npolecc.

BeiHyx/jleHHbIe KoJiebaHus. Pe3oHaHC.

MexaHu3M 06pa3oBaHUs BOJIH B ynpyrou cpeje. [IpofjosibHble U MoONEepevYHble
BOJIHBL. /[JIMHA BOJIHBI.

YpaBHeHue Geryiel BosHbl. PazoBas ckopocTs. [lucnepcus BoiH. BonHoBoe
ypaBHEHHUE.

[IpuHuun cynepno3uuuu. BosHoBoM nakeT. ['pynnoBas CKOpOCTb.

HuTepdepeHiys BOJH.

JHeprusd BoJiH. BekTop YMoBa.

CTaTUCTHYECKUUN u TEPMOJUHAMUYECKUU METO/ibl Hhccae0BaHusA.
TepMmoguHaMuyeckas cucteMa. TepMOJiMHaAMHU4EeCKOe paBHOBECHE.

OnbITHBIE 3aKOHBI M/l€aJIbHOTO ra3a. YpaBHEHUEe COCTOSIHUS H/leaJibHOTO rasa (4

yaca) [logroToBka CTyZieHTaMu 1o paszesy no 10 TecTOB ¢ UCM0JIb30BAaHHEM MPOTPaAMM
Online Test Pad u Webanketa a/11 0TBeTOB Ha KOJIJIOKBUYME /IJIs1 IPOMEXYTOYHOIO
KOHTPOJISI CAMOCTOSITE/IbHON PaboThl. CTyAeHThI 6yIyT 06MEHUBATHCSI MEX/Y COGOM
TeCTaMH, OLleHWBATh U aHAJIM3UPOBATb OTBETHI CBOMX COKYPCHHUKOB. [Ipu
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MOJTOTOBKE OTBETOB MOXKHO M0JIb30BaThCA IOMOIbIOT0JIOCOBBIX TOMOIIHHUKOB Siri
uiau Anuca.

OcHOBHOEe ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKON TeOPUU U/iea/IbHbIX [a30B.
CpenHaa  KUHeTHUYeCKasd  3Heprus  MoJeKysJ. MoJsieKyisspHO-KMHEeTH4YeCcKoe
TOJIKOBaHMEe abcoalTHOW Temnepatypbl. [locTtosiHHas bBosblumaHa. 3akoH
pPaBHOMEPHOTO pacnpe/eleHus SHEPTUM 10 CTENEeHSAM CBOOO/bI.

3akoH MakcBessia fJi pacnpefesieHUsI MOJIEKYJ UJieaJlbHOTO rasa Mo CKOpOCTAM
TEeNJ0BOTO JBUKEHHUS.

BapomeTpuyeckas ¢opmysia. 3akoH BosbiMaHa [ss pacnpefesieHUsI 4acTHUL, BO
BHEILHEM NIOTEHLUAJIbHOM IOJIE.

CpenHee 4MCJIO CTOJIKHOBEHUMW MOJIEKYJl U CpeJHsA JAJMHA CBOOOJAHOro mpobera
MoJieKyJl. IO PEeKTUBHBIN AHUAMETP MOJIEKY.I.

flBeHns nepeHoca B TepMOJMHAMHWYECKUX HEPABHOBECHBIX NIPOLeccax.

BHyTpeHHs5 3Heprusa cucTeMbl. BHyTpeHHsAA 3Heprus ujeaabHoro rasa. Cnocobnl eé
u3MeHeHud. Temiora ¥ pabora. Ten10€MKOCTb.

PaboTa uzeanpHoro rasa.

[lepBbIM 3aKOH TEPMOAVMHAMUKHU U €r0 IPUMEeHEeHHEe K U30IPoLeccaM.

Tens10éMKOCTb UAeanbHOTO ra3a. [paHUIbl IPUMEHUMOCTH 3aKOHA (paBHOMEPHOTO)
pacrnpeziesieHHsl SHEPTUU N0 CTENEeHsIM CBOOO/bl.

AnvabaTuyeckuil nmporuecc.

O6paTuMble U Heob6paTuMble npoueccol. Kpyrosoi npouecc(uuki). TensoBble U
X0JIOAWJIbHBIE MalIMHBIL. BTOpoe Havyao TepMOAMHAMUKH.

Huka KapHo u ero KII/l (6e3 BbiBOAA).

JHTpoONUS.

CTraTucTHUYecKoe TOJIKOBAaHME BTOPOr0 Haya/la TepMOJUHAMHUKH.

Cusa ¥ moTeHLMaJIbHAsA dHEPTIUsa MeXMOJIEKY/ISIPHOTO B3aUMO/ e CTBUS.

YpaBHeHue Ban-gep-Baanbca.

M30TepMbl peasibHbIX ra30B U UX aHau3. [loHsATHE 0 (pa30BbIX Nepexoiax.
BHyTpeHHSA 3Heprus peaJlbHOTO rasa.

JJyieMeHTapHbIN 3apA/[. 3aKOH COXpaHeHUs 3JIeKTPUUIEeCKOro 3apsaza. 3akoH KyJsioHa.
JnexkTpuyeckoe noJie. HanpsixkeHHOCTD n0Jig. CUJIOBbIE IMHUU.

[IoTOK BEKTOpa HaNpSXKEHHOCTHU 3JIEKTpHUYeCKoro noJsd. Teopema OcTporpazackoro-
["aycca fi7151 3/1eKTPOCTaTUYECKOTO N0JISl B BAKYyME.

Pa6oTa, coBepliaeMasi CUJIaMH 3JIEKTPOCTATUYECKOTO MOJISl IPU Nle-peMeleHUHU B
HEM TOYe4HOro 3apAja. LlupKyanusa BeKTopa Hanps»KeHHOCTH.

[loTeH a1 371eKTPOCTATUYECKOT O 10J1A. Pa3HOCTh NOTEHIIMAJIOB.

CBfI3sp MeXxJAy HaNps>KeHHOCTb W NOTEHLIMaJoM. JKBUIOTEHLUaJbHbIE
IIOBEPXHOCTH.

Tunet  guanexktpukoB. [lonsipusauusa  guaieKTpukoB.  [losI9pHU30BaHHOCT.
JuanekTpuyeckas BOCHPUMMYUBOCTbD.

Hanpsi>keHHOCTb 10JiS1 B U3JIeKTPUKe. [luajieKTpUudecKass IPOHUILIAeMOCTb.

BekTop asiekTpudeckoro cmeineHusa. Teopema Ocrtporpagckoro-I'aycca pns
3JIEKTPOCTAaTUYECKOTO MOJIFA B AU3JIeKTpHUKe. [IpesioMmyieHre TUHUU 31€KTPUYECKOTO
CMelleHUS.

CerHeTo3JIEKTPUKH.

[IpoBOAHUMKM B 3JIEKTPOCTAaTUYECKOM TMoJie. HampsbkeHHOCTb 1MoJiss  BOJIM3U
3apsS>KeHHOr0 IPOBOHHUKA.

JJIEKTPOEMKOCTD YeJMHEHHOTO MPOBOJHUKA.

KoHzeHcaTophI.

. 3HepFI/IH 3apAXEHHOI'o MIPOBOJHHKA U 3aPAXEHHOTI'0 KOHAEHCATOPA.

3HepFI/IH 3JIEKTPOCTATHUYECKOI'O I10JIA. 06 BbEMHas NJIOTHOCTb SHEPruHn. HpI/IMeHeHI/Ie
3dKOHa COXpaHEHHUA SHEPIrvUH K pacdeTy NaHAOPOMOTOPHBIX CHUJIL.



35.lloHATHE 006 3/1IeKTPUYECKOM TOKe. YCI0BUS CylleCTBOBaHUSA ToKa. Cuja u
IJIOTHOCTB TOKa.

36. Knnaccuyeckass 3/1eKTpOHHAsgA TeOpUs 3JIEKTPONPOBOLHOCTH METaJIJIOB U eé
ONBITHbIE 0OOCHOBAHMUS.

37.BeiBoj 3akoHa OMa B uddepeHuaibHON GopMe U3 3/1eKTPOHHBIX IPeICTaBIEeHU.

38. 3aTpy/iHeHUd 371eKTPOHHOM TEOPHUHU 3JIEKTPOIPOBOJHOCTH METaJJIOB.

39. CtopoHHHUe cuabl. 060011eHHbIM 3aKk0OH OMa B MHTerpajibHOU ¢pepme. PazHocTh
NOTEHLMAJIOB. JJIEKTPOABUXKYyLIad cuia. HanpsaxeHue.

40. PaboTa BbIX0/1a 3JIEKTPOHOB M3 MeTaJljla. TepMOo3JIeKTpOHHAs 3MHUCCHUS.

41. Tok B razax.

42.lnazma. OCHOBHbIE CBOUCTBA MJIa3Mbl. TeXHUYeCKUe NPUJIOKEHHUA K IJIa3Me.

43. MaruuTHasa UHAYKLUA. 3aKoH AMniepa. CuI0Bble IMHUM MarHUTHOIO NOJIA.

44. 3akoH buo-CaBapa-Jlansiaca 1 ero npMuMeHeHHUe K pacieTy MarHUTHOTO MO0JIs: a)
NpSIMOJIMHEMHOT0 MPOBOJAHUKA C TOKOM; 6) KPYyTrOBOr'0O TOKA.

45. KoHTYp € TOKOM B MarHuTHOM noJie. MarHUTHbIA MOMEHT BUTKA C TOKOM.

46. llupKy/a11M9 BeKTOpA MarHUTHOW MHAYKLIUHU. 3aKOH IMOJIHOTO TOKa /11 MarHUTHOTO
noJisl B BakyyMe (6e3 BbIBOJa). BuxpeBoil xapakTep MarHUTHOTO HOJIS.

47. MarHuTHoe 1oJie JJIMHHOT O COJIEHOU/a U TOppOoUJa.

48. leicTBMe MarHUTHOTO TOJI1 Ha JABWXKyliuiMca 3apsia. Cuia  JlopeHna.
PensiTuBUCTCKOE TOJIKOBaHME MarHUTHOI'O B3aUMO/IENCTBUSA NPOBOAHUKA CTOKOM U
ABWKYILErocd 3JIEKTpUYECKOro 3apsaga. Yckopurteau, MI/l - reHepatopsl, Macc-
CIEKTPOMETPHI, 3JIEKTPOHHO-JIy4YeBble TPYOKHU.

49. 3pdekT Xos1a.

50. MaruuTHbIM 0TOK. Teopema OcTporpaackoro-I'aycca /18 MarHuTHOTO MOJIS.

51. PaboTa nepeMeleHHsl IPOBOJHMKA U KOHTypa C TOKOM B MarHUTHOM M 0JI€.

52. MarHUTHbIe MOMEHTHI 3JIEKTPOHOB U aTOMOB.

53. lua- u napamMarieTusM. HamaranueHHOCTb. MarHUTHast BOCHPUUMMYHUBOCTb.

54. MUKpO- 1 MaKpPOTOKHU. 3aKOH MOJTHOT'0 TOKA /151 MAarHUTHOTO N0JIS B BEIllECTBE.

55. Hanpsi>keHHOCTb MarHUTHOTO N0Jis1. MarHUTHast IPOHULIAEMOCTb.

56. DeppoMarHeTUKHU U UX CBOMCTBaA.

57. OnbiTel ®apajest. 3akoH JleH1a. 3aK0H 3/IEKTPOMArHUTHON MHAYKIIUU U €70 BBIBO/]
Ha OCHOBe 3aKOHA COXpaHeHUs IHEPTUU.

58. BeiBo/ 3akoHa Papaziess Ha 0CHOBE 3JIEKTPOHHOM TEOPHUM.

100. BpalieHue paMKy B MAarHUTHOM I10JI€.

102. fABsieHve caMOMHAYKUUU. UHAYKTUBHOCTb.

103. Toxku py 3aMbIKaHUHY U Pa3MbIKaHUU LIEIIH.

104. fiBieHre B3aMMHOM UHAYKLUU. B3aMHas MUHAYKTUBHOCTb.

105.9Heprus cucTeMbl NIPOBOJHUKOB C TOKOM. 00'bEMHAs MJIOTHOCTh
9HEpPruy MarHUTHOTIO IOJIA.

106. O6wasa xapakTeprucTrUKa Teopun MakcBesia. [lepBoe ypaBHeHUe
MakcseJiia.

107. Tok cMeleHus. Bropoe ypaBHeHue MakcBeJia.

108.TpeTtbe u ueTBepTOE ypaBHeHUd MakcBeJia. [losiHasa cuctema ypaB
HeHUM MakcBesia Aij1g 3/1eKTPOMarHMTHOTO OJIA.

109.9nekTpudecKril KosiebaTebHbIA KOHTYP. COGCTBEHHBIE KOJIeOaHUS
KOHTYypa.

110. 3aTyxat1ue KoaebaHUsI.

111. BeiHyX/ieHHbI€e KOJIe6aHUS.

112. JudodepeHnpasibHoe ypaBHEHHE  3JIEKTPOMAarHUTHOM  BoJiHbl.  CBOMCTBa

3JIEKTPOMArHUTHBIX BOJIH.

113. Heprus 3JIeKTPOMarHMTHBIX BOJIH. BekTop YMoBa-IloviTrHra.

114. U3nyyeHue JUNOJIA.

115. MoHOXpOMaTHUYHOCTb, BpeMeHHas U IPOCTPAHCTBEHHAs! KOTEPEHT-

HOCTb CBeTa.



116. PacueT uHTepdepeHIMOHHON KapTUHBI OT JBYX KOT€pPEHTHBIX
MCTOYHHUKOB.

117. NpuHnun NoiireHca-®penens. ludpakimoHHas pelieTka.

118. ludpakiuus peHTTeHOBCKUX JIydel Ha IPOCTPAaHCTBEHHOM pelleTKe.

119. lucnepcusd cBeTa.

120. 3¢ PexT Jlonnepa.

121. EcTecTBeHHbIX Y NOJIIPU30BaHHbBIN CBeT. AHAJIU3 MOJIIPU30BAHHO-
ro ceeta. 3akoH Masroca. [losgprusanus npy oTpaxkeHUU. 3aKOH
Bprocrepa.

122./IBoriHOe siyyenpesoMmaeHue. OfHOOCHbIe KPpUCTa/LIbI. [losisiporabl

Y NOJIIpPU3aLMOHHBIE IPU3MBI.

123. UcKyccTBeHHas ONTHYEeCKasd aHU30TPONHUSL.

124. Besln4MHBI, XapaKTepU3YIOl1e TeNJI0BOe U3lydyeHue. AGCOTIOTHO

yepHoe TeJso. 3akoH Kupxroda.

125. 3akoH Ctedana-bosbiimaHa 1 BuHa.

126. KBanToBas runotesa u popmy.ia [liaHka.

127. OnTrUyeckas NUPOMETpPHUS.

128. BuewmiHu# ¢oT03dPEKT U ero 3aKoHbI.

129. ®oToHBI. YpaBHeHHe DUHIITENHA A/ BHellHero potoaddekTa.

130.0nbrThI JlebegeBa. KBaHTOBOE 1 BOJIHOBOE 06'bICHEHHE JlaBJIEHUS

CBeTa.

131. 3dPpexT KomnToHa U ero Teopusi.

132.0nbITHOE 060CHOBaHUE KOPIYCKYJISIPHO-BOJIHOBOTO Jlyajik3Ma

cBoucTB BelecTBa. Popmy.ia e bpoitas.
133. CooTHouIeHUe HeonlpeJeaeHHOCTel ['efizeHbepra.
134. BonHoBass GyHKLUA U €€ CTATUCTUYECKUU CMBICJI. YpaBHEHUE
[lIpeguHrepa.

135. [lnaneTapHas Mmozesb aToMa. Teopus Bopa A1 aToMa Bojiopoja U
BO/IOPO0NI000HOT0 MOHA.

136. CrannoHapHoe ypaBHeHUe llpeaynrepa 4 a1eKTpoHA B aTOMe
BOoJlopoAa. ['1aBHOE, opOUTa/NIbHOE U MarHUTHOE BAHTOBBIE YMCJIA.

137. CnuHOBOE KBaHTOBOE yuc0. [Ipunyun I[laynu.

138. [loHsATHE 06 3HEPTETUYECKUX YPOBHAX MOJIEKY.I.

139. CneKTpbl aTOMOB U MOJIEKY.IL.

140. Kom6uHaLIMOHHOE paccesiHUE CBETa.

141. [loHaTne o mapaMarHUTHOM pe30HaHce.

142. llornowmeHue cBeTa BeuecTBOM. CHOHTAaHHOE U BBIHYK/|JeHHOe

usnydyeHusd. [[pyHuun gercTBys Jasepa.

143. ®oHOHHBIN ra3. KBaHTOBasi TeOpUs TENJIOEMKOCTH TBEP/IbIX TEJ

Jlebas.
144. TloHdTUE 0 30HHOU TEOPHUU TBEPBIX TEJI. JHEPTETUYECKUE 30HBI.
MeTasbl, AU3IEKTPUKU U IOJTYTIPOBOJAHUKHU 10 30HHOW TEOPUH.

145. Co6cTBEeHHAs M IpUMecHasi MPOBOAMMOCTb MOJIYIPOBOAHHUKOB.

146. JltoMUHeECHIeHIIMS TBEP/IBIX TeJI.

147. CocTaB aToMHOTO fiipa 1o iBaHeHko u ['elizeH6epry. OCHOBHbIE

CBOWCTBA fA7ep.
148. JHeprus cBsa3u gapa. JedbekT mMacchbl (2 yaca) Iomomib rosocoBbix TOMOLUHUKOB Siri

uau Anvca B MOUCKe BU/JleoJIeKIIMU. Mcnosb30BaHWe MPOrpaMMHBIX NPOJAyKTOB Microsoft
Excel, Microsoft Word, Zoom, Microsoft Power Point, Big blue button, Online Test Pad,
Webanketa, Google f/151 npocMoTpa npe3eHTallMi MHTEPHET MaTepuasia 1o JaHHOU TeMe.

149. ApepHble CUBI.



150. EcTecTBeHHasi paiu0aKTUBHOCTb. 3aKOHOMEPHOCTHU U MPOUCXOXKAEHUEA -, f -, U Y —
W3JIyYEeHHUS.

151. 3aKoH pafM0aKTUBHOTO pacnaja.

152. BsaumoencTBUE Y — JIy4yel C BelleCTBOM.

153. finepHble peakMU U 3aKOHbI COXpPaHEHMUS.

154. Peaknus nenenus saaep. LlenHas peakyus geseHus. [loHaTHe o

A/lePHOU 3HepreTHUKe.

155. Peakyus cuHTe3a aTOMHBIX s/iep. [IpobJsieMa ynipaBJisieMbIX
TepMOsIZIePHBIX peaKL UK.

156. dneMeHTapHble YaCTULbI, X KJ1acCUPUKALIUA M B3aUMHas IPeBPallaeMoCTh.

157. YeTblpe THNA PyHAAMEHTAIbHbIX B3aUMO/I€HCTBUH.

158. [loHsiTHE 06 OCHOBHBIX IPOHIEMAX COBpEMEHHON GU3UKU U aCTPOPHU3UKH.

I[loagroroBKa CTyAeHTaMM MO KaxJaoMmy pasgeay mno 10 TecroB ¢
ucnoab3oBanuemM mnporpamm Online Test Pad u Webanketa a1 oTrBeTOB Ha
KOJIJIOKBUYMeE [JIsl IPOMEKYTOYHOI'0 KOHTPOJISI CAMOCTOSITE/IbHOM pa6oThl. CTyAeHThI
OyayT 0OMEeHMBATbCA MEX/y COO0M TeCcTaMH, OlleHMBATh U aHAJIU3UPOBATh OTBEThI CBOUX
COKYpPCHUKOB. [Ipu MoOJAroTOBKE OTBETOB MOXHO I10JIb30BaThCSl IOMOIIbIO T0JIOCOBBIX
IIOMOIIIHMKOB Siri njm Asuca.

Online Test Pad - 3T0 o6pa3oBaTe/ibHbIN OHJIAWH-CEPBUC JJIs CO3/laHUSI TECTOB,
ONPOCHUKOB, KPOCCBOP/0B, JIOTUYECKUX UT'P U KOMILJIEKCHBIX 3a/JaHUH.

[IporpamMmHbiil npoAykT Online Test Pad (pyc. Onnaiin Tect [lag) npepoctaBisieTcs
O6ecrlaTHO U MOXeT OBbITb HCIIOJb30BaHa 4epe3 MHTepHeT M3 o6/1aka pas3paboTyYMKa.
VIMeeTcs BOSMOXKHOCTb CO3/1aHHUS BblJleJIeHHOM IJIOIA/IKU JJIsl OpraHU3aluy Bbl/leJIEHHOT 0
npolrecca TeCTUPOBAHMUS.

O6sauHaa cucrema Online Test Pad MoxeT ObITh HCHOJIb30BaHa B KOMIIAHUAX JJIs
NPOBEPKU 3HAHUM COTPYJHUKOB, 00y4eHHS OT/Aesa MPoAax, 00y4yeHHs KJIWEHTOB, a TaKXXe
B 00pa3oBaTeJIbHbIX yYpEXK/JEeHUsSX MpenojaBaTessiMU [Js TECTHUPOBAaHUS YYEHUKOB U
CTYZIEHTOB, NPOBEJlEHUS 3KCIPECC-IPOBEPOK YPOBHS 3HAHWM, 3a4€TOB M KOHTPOJIBHBIX
pabor.

B pacnopsiokeHve moJsib30BaTesiedd mporpaMMHoro o6ecrnedenuss Ouusaiin Tect [lag
npejocTaBJisieTcsl o6LUIMpHas 6a3a paHee CO3/IaHHbIX ONIPOCHUKOB, TECTOB U KPOCCBOP/[0B.

Online Test Pad: Onucanue, ®ynkuuu u UHTepdeiic - 2022. 31eKTPOHHBIN pecypc.
[Pexxum foctynal: https://soware.ru/products/online-test-pad (/laTa o6pamenus -17.05.2-
22)

Webanketa - 3To cepBuc /1 co3JjaHUS ONPOCOB, TECTOB M I'OJIOCOBAHUN, KOTOPBIN
NOJOUAET KaK NpeJlIpUHUMATE/SIM U KPYNHbIM pUpMaM, TaK U CTyJleHTaM UJIH JPY3bsiM.
I'naBHBIE ocobeHHOoCcTH Webanketa:

e MpoCcTOe 0pOpMJIEHHE C BO3MOXKHOCTbIO KOHTPOJIMPOBATh KaXKJ0€ CJIOBO B aHKETE;
e IIPOBeJlIEeHHE TeCTOB JIJIsl perno/ilaBaTese;

e IMOAJep>KKa MHOT0SI3bIYHbBIX OIIPOCOB;

e TMOJIHOCTbIO HACTPAWBaeMbIU [U3alH aHKET BO3MOXXHOCTSAMU CSS;

e UHTErpauus onpocoB HA CAUT;

e MyO6JIMKaLUs B HEOOXOAMMOUW COLIMA/IbHOM CETU OJJTHUM HaKaTUEM;


https://soware.ru/products/online-test-pad

e 3aKpbIThle U NyOJIUYHbIE aHKETHI;

e 3aKpbIThle U NyOJIMYHbIE Pe3y/IbTAThI ONIPOCOB;

e JIOCTYI pe3yJIbTaTOB TOJIbKO PECIIOH/IEHTaM;

e IPOCTOU aHAJIU3 Pe3yJIbTATOB;

e JKCHOPT Pe3yJbTaTOB (BCeX, OTAEJbHOTO PECIIOH/IEHTA, CTaTUCTUKH, SPSS).

Webanketa - 0630p cepBuca / Startpack. sekTpoHHBIN pecypc. [Pexxum poctynal:
https://startpack.ru/application/webanketa (/laTa o6pamenus -17.05.2-22).

I'0/10COBOM aCCUCTEHT — BUPTYyaJibHbIM MOMOLIHMK, KOTOPbIM pa6oTaeT Ha OCHOBE
MCKYCCTBEHHOTO MHTeJJIeKTa. OH pacno3HaeT peyb M0Jib30BaTeJisl, MOXKET aHaJIU3UPOBATh
ero OTBEeTHI U BbINOJIHAAET KOMaH/bl YeJI0BeKa.

Siri ('s1ari, pyc. Cupu, 63kp. auri. Speech Interpretation and Recognition Interface) —
006JIauHbIA epCOHAJbHBbIM TOMOIIHUK W BONPOCHO-OTBETHAA CUCTEMA, NPOrpaMMHbII
KJUEHT KoTopou BXoauT B coctaB i0S, iPadOS, watchOS, macOS u tvOS komnanuu Apple.
JlaHHOe TNpUJIoKEHHE HUCIO0JIb3yeT 00pabOTKYy eCTeCTBEHHOW peyd, YTOObl OTBedyaTh Ha

BOIIPOCHI U JlaBaTb peKOMeHJALMHU. Siri NpucrnocabauBaeTcs K KaXJOMy I0Jb30BaTeJo
WH/JWMBU/yaJbHO, U3y4as ero npeAro4YyTeHus B Te4eHue J0JIr0ro BpeMeHH!.

Siri - Bukuneaus. JJIeKTPOHHBIN pecypc. [Pexxum aocrynal:
https://ru.wikipedia.org/wiki/Siri. (JlaTa o6pameHus -17.05.2-22)

Anvica - BUpTya/IbHbIA T0JIOCOBOW TOMOIIHUK, CO3/IaHHBIA KOMIAHWeHW fHuekc.
Pacno3sHaéT ecTecTBEHHYI peyb, UMUTHpPYeT XWUBOW JUaJIOr, JAET OTBETbl HAa BOIPOCHI
noJib30BaTesisl W, GJsiarogapsli 3alporpaMMMpPOBAHHBIM HaBblKaM, pellaeT MNPUK/IaJHbIe
3a/a4yd. Asnca paboTaeT Ha cMapTdoHaX, KOMIbIOTepax M aBTOMoOuJsxX. [lo AaHHBIM
Annekca, exxefjHeBHass ayJAUTOPUS T0OJOCOBOTO NMOMOIHMKA AJIMCbl COCTaBJseT 8 MJIH
noJib30BaTeJied, a Mecsg4yHasg ayAuTopus AJIMCbl 1O COCTOSHUI0O Ha Aekabpb 2019 roaa
coctaBuaa 45 MJIH 4eJI0BEK

Anuca_(rosiocoBoM_MoMoOILIHUK) - Bukuneaus. IJeKTpoOHHbIA pecypc. [Pexxum
poctynal: https://ru.wikipedia.org/wiki/ (/lata o6pamenus -17.05.2-22).

10. PEKOMEHAYEMbI JIEKODMOHHBIE JEMOHCTPALIUH
I10 KYPCY «OBIIAA ®PU3UKA»

Hcnosb3oBaHue nporpaMMHbIX npoAykToB Microsoft Excel, Microsoft Word, Zoom,
Microsoft, Power Point, Big blue button, Auzaekc, Online Test Pad, Webanketa, a
TaKXe T'0JIOCOBBIX MOMOIIHUKOB Siri mau Asuca AJs BUPTYaJHbIX JIEKIIMOHHbBIX
JIeMOHCTpAaLUM.

1. Ilpubopbl A M3MepeHUs] NOTEHNMala U 3apsja (3/IeKTPOCKOM, 3JIEKTPOMETP,
3JIEKTPOCTAaTUYECKHUI BOJBTMETP).

2. Cu/0Bbl€ IMHUU 3JIEKTPHUUYECKOTO0 0JIS1 Pa3JIMYHbIX CUCTEM 3aps/i0B.

3. HccnenoBaHue 1moJisi Jia3MeHHbBIM 30H/IOM MJIM C TOMOIIbIO 3JIEKTPONPOBOJHOMN

6ymaru (Hanpsi>KeHHOCTb, 3KBUIIOTEHIMa/IbHbIE TOBEPXHOCTH).

Mogesnu AM3/IEeKTPUKA C MOJSIPHBIMU U HEMOJIIPHBIMU MOJIEKYIAMHU.

PacnpejseneHue 3apsii0B U MOTEHI[Ma/Ia Ha TOBEPXHOCTH MPOBOHHUKA.

6. Ilosie B6/1M3U NOBEPXHOCTHU NPOBOJAHUKA (CUI0OBBIE IMHUY, UCTEUEHUE 3aPAJ0B C
ocTpus, Kosieco PpaHKIMHA.

S


https://startpack.ru/application/webanketa
https://ru.wikipedia.org/wiki/%D0%A0%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%91%D1%8D%D0%BA%D1%80%D0%BE%D0%BD%D0%B8%D0%BC
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D1%81%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%BF%D1%80%D0%BE%D1%81%D0%BD%D0%BE-%D0%BE%D1%82%D0%B2%D0%B5%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/IOS
https://ru.wikipedia.org/wiki/IPadOS
https://ru.wikipedia.org/wiki/WatchOS
https://ru.wikipedia.org/wiki/MacOS
https://ru.wikipedia.org/wiki/TvOS
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0_%D0%B5%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE_%D1%8F%D0%B7%D1%8B%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D1%8B%D0%B9_%D0%B0%D0%B3%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%AF%D0%BD%D0%B4%D0%B5%D0%BA%D1%81
https://ru.wikipedia.org/wiki/

7. 3aBUCHMOCTb EMKOCTH KOHJIEHCATOpa OT ero reoMeTpU4YECKUX MapaMeTpoB U
Ha/IM4YUSA JU3JIeKTPHUKa.

8. JHeprus 3apsKEHHOr0 KOH/leHcaTopa (CBeyeHue JlaMIlbl, paboTa iBUraTes).

9. TlapeHue noTeHuMasa BAOJIb NIPOBOJHUKA (0JHOPOAHOTO U HEOJHOPOLHOTO).

10. 3aBUCUMOCTb CONPOTHUBJIEHUS METAJJIOB, MOJYINPOBOAJHUKOB W U30JATOPOB
(cTekJsi0) OT TEMMEPATYPHI.

11. TensioBOe ieICTBUE TOKA; 3aBUCUMOCTDb OT [TApaMeTPOB NPOBOJAHUKA; IPUMEHEHUE
(HarpeBaHUe 11€NIOYKU METAJIOB, MOJeJIb IIJIABKOBOTO Mpe/JOXpaHUTe S ).

12. B3aumoericTBUe NapasiesbHbIX TOKOB.

13. OTK/I0HEeHHe 3JIEKTPOHHOIO IIy4YKa MarHUTHBIM I10JIEM.

14. OneITEI ApCTEAA.

15. MarHuTHOeE noJie pa3/IMYHbIX KOHQUTYpaL Ui (ONBIT C KeJIe3SHbIMU ONMUJIKAMHU.

16. 3akoH AMnepa.

17.KoHTyp € TOKOM B OJHOPOJHOM MarHUTHOM TMoJie (MOMEHT CHJI, MOJeJb
3JIEKTPOJBUTaTeJIfl, U3MepeHUe UHAYKL MU MarHUTHOTO N0JIf).

18. KoHTyp CTOKOM B HEOJHOPOJAHOM MarHUTHOM NoJie (B3aMMO/leiCTBHE KaTyLIEK).

19. [leTsg rucrepesuca PeppomMarHeTHKa.

20. Touka Kropwu.

21. OnbiTel @apages.

22.3aKOH 3J1IeKTPOMarHMTHOM MHAYKUUU (IpoBepKa GOPMYJIbI).

23. Tpancdopmartop TomcoHa (moTokocuenseHue, pabora TpaHchopMaTopa, TENJI0BOE
Y MeXaHHW4YeCKoe elCTBUS NHAYKIUOHHBIX TOKOB).

24. Toku @yko. CKUH-3QPeKT.

25. 3aK0H CaMOMHAYKL MY (IpoBepKa GOpPMYJIbI).

26. [lepexoiHble NPOLLECCHI B LIeNIU C UHAYKTUBHOCTBIO.

27.JHeprrus MarHUTHOrO MoJis (CBe4eHUe JlaMIbl 32 CYeT IHEPrUH, 3allaCeHHOU B
UHJYKTUBHOCTH).

28. UHAYKTUBHOCTb U €MKOCTb B LieNlM NepeMeHHOro Toka. ®a3oBble U aMIJIUTyAHbIE
COOTHOILEHMUS.

29. 3aTyxawlye 3J1eKTpOMarHuTHbIe KoJiebaHus.

30. HabsroieHre 1 uccae/joBaHUe pe30HaHca B KoJiebaTelbHOM KOHTYPpe.

31.BuxpeBoe asiekTpudeckoe nmoJsie (onbIThl ¢ TpaHchopmatopoMm Tecna wWamn
3JIEKTPONPOBOJHOU OyMaro).

32. Kpyrosasa TpaeKTOpHUA 3JIEKTPOHOB B MATHUTHOM I10JI€.

33. MaruuTHas GpoKyCcHUpOBKa.

34. J/1IeKTPOHHO-JIyuYeBble TPYOKH C 3/IEKTPOCTATUYECKUM U MAarHUTHBIM OTKJIOHEHUEM
Jiy4a.

11. PEKOMEHAYEMAA JIUTEPATYPA
11.1. OcHoBHasA

1. I.B. CuByxuH. Kypc o6mmei ¢pusuku. U3gatensctBo «Hayka», M., 2005.
2. B.M. fiBopckuii, A.A. [letnad. Kypc usuku». U3gaTenbcTBo «Boicias mkosa», M., 2001.
3. W.B. CaBesibeB. Kypc o61eit ¢usuku «Kypc obuieit pusuku». U3gatenbctBo «Hayka», M.,
2001.
4. T.M. Tpodpumosa. Kypc ob1eit pusuku «Kypc obieit pusuku». U3gaTenbcTBo
«Akagemusi», M., 2006.
https://mf.bmstu.ru/info/faculty/kf/caf/k6/lit/docs/uchebnik/Trofimova_Kurs_fiziki.pdf
5. C.I. CtpesnkoB u fip. COOpHUK 33434 M0 0011eMY KypCcy pHU3UKHU.
6. Djvu: O6mui ¢usndeckuil npakTUukym - pen. A. H. Matses, [I. ®. Kucenes
http://www.tnu.in.ua/study/refs/d188/file1436745.html
7. ®usnyeckut npakTukyM. [lox pex. B.M. UBeponoson, M.: dus-mar, 1976. 24.


http://www.tnu.in.ua/study/refs/d188/file1436745.html

11.2. lonosiHUTEe/IbHAS
1. C.T. KanamnukoB. U3gaTenbcTBo «Hayka», M., 1983./labopaTopHble 3aHATHS 10 GU3UKe.
2 Kypc ¢ousmkun: yueb. nocobue / H.M. Poraues. — M3a. 2-e, ucnp. n gon. — Camapa: U3g-so Camapckoro
yHuBepcuteta, 2017. —480 c.: un.
3. KniumoBckuit A.b. Kypc sekuuit no ¢usuke. Yactb 1. MexaHuKa. JJIEKTPUYECTBO. -
YnbaHoBek: YnI'TY, 2005. - 92 c.https://www.studmed.ru/klimovskiy-a-b-kurs-lekciy-po-

fizike-chast-1-mehanika-elektrichestvo_3b18c78334a.html
4. KnumoBsckuii A.B. Kypc nekuuii no pusmnke. Yactb 2. InekTpomarHetTusm. BosHbl. OnTuKa. KBaHTOBas

dusunKa.— 2-e nsa., ucnp.— YabaHosck: YalTy, 2005. — 144 c.
http://venec.ulstu.ru/lib/disk/2012 /Klimovsky1.pdf
5.Knumosckuin A. b. K49 Kypc nekuunit no ¢pusmke. Yactb 3. TepmogmMHammKka n monekynapHasa ¢usmka.

®dusnka TBEPAOro TesMa, aTOMHOrO A4pa WU 3IeMEHTapHbIX YacTul,. — YabAaHoBck : Yal'TY, 2005. — 88 c.
http://venec.ulstu.ru/lib/disk/2012/Klimovskii.pdf

11.3.IlepeuyeHb pecypcoB ceTu UHTepHeT, HE06X0JUMBIX AJIS1 OCBOEHHU A JUCHUIIIUHbI:

HWHdopmMaliMoHHO-CIpaBOYHbIE CUCTEMBI:

1 HudbopmanuoHHble pecypcbl ceTu "KoHcynabTanT Iliroc" - 3akoHogaTenbcTBO PO:
KOJIeKChbl, 3aKOHbl, yKa3bl, noctaHoBjeHUs IIpaBuTesnbcTtBa Poccuiickoit ®Pepepanumy,
HOpPMaTHUBHbIE aKThI JJIeKTPOHHBIN pecypc. [Pexxum focrtynal:

http://www.consultant.ru/(/laTta o6paimenus -17.05.2022).

2. UndopmanmonHo-npaBoBou noptas '’APAHT - 3akoHozaTenbCTBO (KOJEKCHI, 3aKOHBI,
yKa3bl, NOCTaHOBJIeHUs1) PD, aHa/IUTUKA, KOMMEHTapUH, MpaKTUKa. DJIEKTPOHHBIN pecypc.
[Pexxum goctynal: https://www.garant.ru/ (/lata obpaujenus -17.05.2022)

3.Iloptan PenepanbHbIX TOCYAAPCTBEHHBIX 00pa30BaTeIbHbIX CTaHAAPTOB BBICLIETO
O6pasoBaHusA. IJJeKTPOHHbIM pecypc. [Pexxum poctynal: https://fgosvo.ru/ (daTa
obpaieHus -17.05.2022).

JIEKTPOHHO-O0UGJMOTEYHbIE CUCTEMBI:

4, DN1eKTPOHHO-6M6IM0TeYHasA cucTeMa «JlaHb». JJIeKTPOHHBIN pecypc. [Pexxum poctynal:
https://br.ranepa.ru/studentam-i-slushatelyam/biblioteka/elektronno-bibliotechnaya-
sistema-lan.php (/laTa o6parmienus -17.05.2022)

IBC «JlaHb» — 3JIEKTPOHHAas 6UOJIMOTEKA JIMIIEH3UOHHON Yy4eOHOU U podecCHOHATbHOMN
JIUTepaTypbl, MNpPeAOCTaBJSWIAA JOCTYN K Yy4yeOHMKAM, IOCOOHSM, MOHOrpadusm,
HAy4YHBbIM J>KypHaJjiaM Ha caiiTe e.lanbook.com ¥ B MOOGUJIbHBIX MpuUAOKeHUsAX AJasd  i0S
v Android.

5.Hayuynas oasnexktponHasa Oubsauoteka eLIBRARY.RU. http://elibrary.ru. Poccuiickui
MHPOPMAIIMOHHBIA MOPTa/ B 06J1IaCTH HAyKH, MeIUIMHbI, TEXHOJIOTUU U 0Opa3oBaHus. Ha
niatdopMe aKKyMyJUPYIOTCS TMOJIHble TeKCTbl W pedepaThl HAy4YHbIX CTaTed U
ny6saukanui. Jloctym ¢ Jii060ro KOMIbIOTEPa, MOAKJWYEHHOTO K ceTH WHTepHeT.
CB0OOIHAs perucTpanus.

5.HayyHosi 6u6sMOTeKa MHIyUICKOr0 rocyZapCTBEHHOrO YHUBEpCUTEeTa. JJIeKTPOHHbIU
pecypc.  [Pexxum  pgoctymal:  https://edu.ru/news/eksklyuzivy/knizhnaya-simfoniya-
nauchnaya-biblioteka-inggu//laTa o6pamenus -17.05.2022)

HayyHasg 6ubsMoTeka MHIyLICKOTO rocy1apCTBEHHOI0 YHUBEPCUTETA — 3TO COBPEMEHHOE
3/laHue, 00'be/JUHSAAIOLIee aDOHEMEHT, YU TaJIbHbIE 3aJibl, CJIY>KeOHble IOMELEeHHUS U,
KOHEYHO, KHUTOXPaHUJIHIIEe, PACCAUTAHHOE HAa MUJIJIMOH KHUT. YUTATE/ISAM OCTYIHBI He
TOJIbKO TPaJUIIMOHHbIE NleYaTHbIe, HO Y 3JIEKTPOHHbIE KHUTH — BY3 MO/ANMCAaH Ha BeAyllHe
Hay4Hble U yYeOGHble HHTepHeT-pecypchl. KpoMe TOro, 3/1eCb OTKPBIT MyJIbTUME/[Ua-
KaOWHET /sl UHTEPAKTHUBHbBIX 3aHATUH CO CTYIEHTAMH, @ TAK)Ke BbICTAaBOYHbIH 3aJ1.


http://www.studmed.ru/klimovskiy-a-b-kurs-lekciy-po-
http://venec.ulstu.ru/lib/disk/2012/Klimovsky1.pdf
http://venec.ulstu.ru/lib/disk/2012/Klimovskii.pdf
http://www.consultant.ru/(Дата
http://www.garant.ru/
https://fgosvo.ru/
https://br.ranepa.ru/studentam-i-slushatelyam/biblioteka/elektronno-bibliotechnaya-sistema-lan.php
https://br.ranepa.ru/studentam-i-slushatelyam/biblioteka/elektronno-bibliotechnaya-sistema-lan.php
https://e.lanbook.com/
http://elibrary.ru/

[IpodeccronasbHble 6a3bl JaHHbIX:

6.baza [aHHBIX Hay4yHOU 3JIeKTPOHHOW 6ubsanoreku eLibrary.Ru - Bukuneaus.
JdyeKTpoHHBIM pecypc. [Pexxum poctyna]: https://ru.wikipedia.org/wiki/ELibrary.Ru /laTa
ob6pamenus -17.05.2022)

7.Web of Science Core Collection -nonvTemaTuyeckas pedepaTUBHO-6UOIMOrPadUUECKass
Y HayKoMeTpHuecKas (6ubnoMeTpuyeckas) 6a3a gaHHbIX http://webofscience.com

Web of  Science-Bukunegus. JJIEKTPOHHBIN pecypc. [Pexxum Jlocrymnal:
https://ru.wikipedia.org/wiki/Web of Science (/laTa o6pamenus -17.05.2022)

8.MHdopMaMOHHbIE TeXHOJIOTUY 006y4YeHUs B Kypce 0611ed GU3UKU

HMHdopmaniMoHHbIe TEXHOJIOTUH 00y4eHHUs B Kypce ob1ieit dusauku B BY3e

https://cyberleninka.ru/article/n/informatsionnye-tehnologii-obucheniya-v-kurse-

obschey-fiziki-v-tehnicheskom-vuze

9. HoBble BO3MO>XHOCTH NpPUMeEHEHUsS MHQPOPMALMOHHBIX TEXHOJIOTUM B NpenojaBaHUU

¢usuku B Byse https://research-journal.org/pedagogy/novye-vozmozhnosti-primeneniya-

informacionnyx-texnologij-v-prepodavanii-fiziki-v-vuze/ (/lata obpauienus -25.05.2022).
10. Dn1eKTpOHHBbIM yueOHUK Gu3UKU. https://mathus.ru/phys/book.pdf (/laTta o6panienus -

25.05.2022).

11. BepxoTypos A. P. B ®u3ukKa : yuebHoe nocobue ana 6akanaspos / A. P. BepxoTypos, B. A.
WamonuH, C. 1O. bBenkmH ; 3abaiikan. roc. yH-T. — Ywura : 3a6bly, 2018. - 356 c.
http://zabgu.ru/files/html document/pdf files/fixed/Goronoe Delo Otkry'te/3. Fizika. Ucheb. posobie
dlya bakalavrov.pdf (/laTa o6pamenus -26.05.2022).



http://webofscience.com/
https://ru.wikipedia.org/wiki/Web_of_Science
https://cyberleninka.ru/article/n/informatsionnye-tehnologii-obucheniya-v-kurse-obschey-fiziki-v-tehnicheskom-vuze
https://cyberleninka.ru/article/n/informatsionnye-tehnologii-obucheniya-v-kurse-obschey-fiziki-v-tehnicheskom-vuze
https://cyberleninka.ru/article/n/informatsionnye-tehnologii-obucheniya-v-kurse-obschey-fiziki-v-tehnicheskom-vuze
https://cyberleninka.ru/article/n/informatsionnye-tehnologii-obucheniya-v-kurse-obschey-fiziki-v-tehnicheskom-vuze
https://research-journal.org/pedagogy/novye-vozmozhnosti-primeneniya-informacionnyx-texnologij-v-prepodavanii-fiziki-v-vuze/
https://research-journal.org/pedagogy/novye-vozmozhnosti-primeneniya-informacionnyx-texnologij-v-prepodavanii-fiziki-v-vuze/
https://mathus.ru/phys/book.pdf
http://zabgu.ru/files/html_document/pdf_files/fixed/Goronoe_Delo_Otkry%27te/3._Fizika._Ucheb._posobie_dlya_bakalavrov.pdf
http://zabgu.ru/files/html_document/pdf_files/fixed/Goronoe_Delo_Otkry%27te/3._Fizika._Ucheb._posobie_dlya_bakalavrov.pdf

®OHJ, OLIEHOYHbIX CPEACTB

YYEBHOW ANCLUNNNHDI

OU3UKA



1.MacnopT KomnneKTa GOHAO0B OLLEHOUYHbIX
cpeacts. O6nacTb NpUMEHEHUA:

Komnnekt ¢poHA0B oueHO4YHbIX cpeacTs (POC) npeaHasHauYeH AN KOHTPOAA U OLLEHKM
06pasoBaTeNbHbIX A4OCTUKEHMN 0OYHAOLLMXCA, OCBOUBLUMX MPOrpaMmmy y4ebHON ANCUUNAUHDI
«®unsnka». ®OC BKAOYAET KOHTPOJIbHbIE MaTepuasbl ANA NPOBEAEHMA BXOLHOTO, TEKYLLEro
KOHTPO/1A U NPOMEXKYTOYHOM aTTecTaummn B popme anddepeHUMpoBaHHOIO 3a4eTa.

PaspabotaH Ha ocHoBe PepepanbHOro rocyaapcTBeHHoOro obpasoBaTeNlbHOro CTaHZapTa
BO.

B pe3synbTate ocBoeHUA y4ebHOW AncunnanHbl «Pusmnka» obyvatowminca aonxkeH obnagatb
CNeAyioWMMM 3HAHUAMK, YMEHUAMM, HaBbIKaMM, KOTOPbIe GOPMUPYIOTCA OBLLMMM KOMMETEHLMAMM:

3HaTthb:

1. Cmbicn NoHATMIA: U3MYeCcKoe ABNEeHMe, TMNOoTe3a, 3aKOH, TEOPUA, BELLECTBO, B3aUMOLENCTBUE,
9N1eKTPOMarHMTHoe none, BONHA, GOTOH, aTOM, aTOMHOEe A4PO, WMOHU3UPYIOLWME W3/yYeHUs,
nnaHeTa, 3Be34a, raNakTuKa, BceneHHas;

2. Cmbicn U3BMYECKUX BEIMUMH: CKOPOCTb, YCKOpPEHMEe, Macca, Cwuaa, umnynbc, paborta,
MeXaHMYecKan sHeprua, BHyTPEeHHAA 3HepruaA, abcontoTHas TemnepaTypa, CpeHAA KMHEeTUYeCKas
SHEeprua YacTuL, BeLWwecTBa, KOJIMYECTBO TEMN/I0TbI, 3/IEMEHTAPHbIN 31IEKTPUYECKUIA 3apAs;

3. Cmbicn PU3NYECKUX 3aKOHOB: K/1AaCCMYECKOM MEXAHUKWU, BCEMUPHOTO TATOTEHWUS, COXPaHeHUA
3HepPrvn, UMMNyabCa U 3IEKTPUYECKOTO 3apAga, TEPMOANHAMMUKM, SNEKTPOMArHUTHON UHAYKLUMUN,
doToadPdeKTa;

4. BKNag, pOCCUMIACKUX U 3apyDerKHbIX YUYeHbIX, OKa3aBLWMX Hanbobluee BAUAHME Ha pPa3BUTUE
dnsnKn.

5. CoaeprkaHue 1 cnocobbl CNONb30BaHUA KOMNbIOTEPHbIX U UHHOPMALLMOHHbIX TEXHONOTUI
NP1 U3y4eHUU CMbIC/I0B NOHATUIA, PU3NYECKUX BENTNYNH U PU3UUYECKMX 3aKOHOB.

YmeTb:

1. OnucbiBaTb U 0O6DBACHATL GU3MYECKME ABNEHWUA U CBOMCTBA TEN: ABUMKEHUE HebecHbIX Ten u
MCKYCCTBEHHbIX  CMYyTHUKOB 3eMnu; CBOMCTBA ra3oB, JKUAKOCTEM U TBepAplXx  Ten;
3NEeKTPOMArHUTHYO MHAYKUMIO, PAcCNpOCTPAHEHNE 3/IEKTPOMArHUTHbIX BOJIH; BOJIHOBbIE CBOMCTBA
CBETa; U3/ly4eHne 1 NornoLweHme ceeta aTomom; GoToapdekT;

2. onpepenaTb XxapakTep pusnyeckoro npouecca no rpaduky, Tabauue, popmynam;

3. OT/IM4aTb FTMNOTE3bl OT HAY4YHbIX TEOPUNA;

4. npnBOANTb NPMMeEPbI, NOKAa3blBatOWMe, YTO: HABNIOAEHNA N SKCMEPUMEHT ABAAKOTCA OCHOBOM
ANA BblABMXKEHMA TMNOTE3 U TeOPUIA, NO3BONAIOT NPOBEPUTb UCTUHHOCTb TEOPETUYECKUX BbIBOAOB;
¢du3mMyeckan Teopua AaeT BO3MOMKHOCTb OOBACHATb W3BECTHble ABNEHWUA MPUPOAbI M HayyHble
baKTbl, NpeAcKa3biBaTh eLLe HEM3BECTHbIE ABNEHUS;

5. NpMMEHATb NONyYeHHble 3HAHWUA ANA pelleHnA GU3MYeCcKMX 33434

6. Mcnonb3oBaTb NPMOBpPeETEHHbIE 3HAHMA N YMEHUA B NPAKTUYECKOWN AeATENbHOCTU U
NoBCeHEBHOW }KU3HMU

7. NpMBOAUTb NPUMEPbI, MOKA3bIBAIOLLME, YTO: HABNOAEHMA U SKCNEPUMEHT ABAAIOTCA OCHOBOM
ANA BbIABUXKEHWUA TMNOTE3 U TEOPUIN; MO3BONIAIOT MPOBEPUTL UCTUHHOCTb TEOPETUYECKMX BbIBOLOB;
du13nyeckan Teopma AaeT BO3MOXKHOCTb OOBACHATL M3BECTHbIE ABNEHWUA NPUPOAbLI U HayYHble
baKTbl, NpeAcKa3biBaTh eLLe HEM3BECTHbIE ABNEHUS;

8. nNpuBOAUTbL NPUMEpPbI NPAKTUYECKOrO UCMO/Ib30BAHUA GU3NYECKMX 3HAHMUI: 3aKOHOB MEXAHWKM,
TEPMOANHAMMKM N SNEKTPOANHAMMKIN B SHEPTETUKE; PA3/IUYHbBIX BUAOB 3/1IEKTPOMArHUTHbBIX
N3NYYEHU ANA Pa3BUTMA PALMO U TEIEKOMMYHMKALUMN, KBAHTOBOM GU3MKM B CO3AAHUM AA4EPHOMN
SHEpPreTUKK, 1a3epos;



9. BOCNPMHMMATb M HA OCHOBE MOJIyYEHHbIX 3HAHWIN CAMOCTOATENbHO OLLEeHMBATb MHPOPMaLMIO,
copeprKaltytocs B coobuweHnax CMU, UHTepHeTe, Hay4HO-NONYAAPHbIX N3LAHUAX;

10. wum3mepATb pas GM3MYECKUX BENYNH, NPeaCTaBAAA pe3yabTaTbl USMEPEHMI C YHETOM MX
NorpeLHoCTeN.

11. YmeTb NPMMEHATb KOMMNbIOTEPHYIO TEXHUKY U MHPOPMALMOHHbIE TEXHONOTUU NPU
MU3y4yeHUU onnucaHnm GpusnyecKkux NpoLLeccos.

Bnapgetb:

1. OcHoBamMM 3HaHUI No ¢M3MKe U npumeHeHune Ux Ha NpPpaKTukKe € UCnoJsibsosaHnem
KOMﬂbiOTepHOﬁ TEXHUKU U MH(I)OpMaLI,MOHHbIX M ceTeBbIX TEXHON0TUNA.

3HaTb, YMeTb, Bnaaernb:

- MocTpoeHue pucyHKoB 1 06meH nHpopmauueit c ucnonbsosaHnem Google u nporpammHbIX
npoaykroB Microsoft Excel, Microsoft Word, Zoom, Microsoft, Power Point, Big blue button, Online
Test Pad, Webanketa.

- Momowb Google, AHAEKC M rON0COBbIX NOMOLLHUKOB Siri 1 Anuca.



4. Pe3y/ibTaThl OCBOEHMS JUCHMILIMHBI (MOAyJIs1) «Pusnkar.

l'lpouecc HN3y4Y€eHUAd JUCHUIIJIMHBI HAIIPpABJIEH HA (bOpMI/IpOBaHI/Ie 3JIEMEHTOB CJIeAYIOINX

KoMneTeHMH B cooTBeTCTBUU ¢ PI'OC BO no JaHHOMY HamnpaBJeHUIO:

Ta6sauna 3.1.

MaTpuiia cBsI3u KOMIleTeHIIMH, GOPMHUPYEeMbIX HA OCHOBE U3y4YeHUs AUCHUIINH «061as

(l)I/I3I/IKa», C BDEMEHHBIMH 3TAllaMH OCBOE€HHUA €€ COAEePXKaHUA

Koa Pe3ysbTaThl 0CBOEHUA [lepeyeHb MIaHUPYEMBIX
KOMIIETEHI] WHpukaTopsl
- on (q)opMym/ijBKa KOMIIeTeHIHY pe3yJbTaTOB 00y4YeHUs 110
KOMIETEHLINH) JAUCUHUTIVH
YK-1. Crioco6eH HU/-1 ananusupyet 3HaTth: - coJep)aHUe U
OCYLIECTBJSATh MIOUCK, | 33Jja4y, Bbl/ieJisisl ee 6a30Bble CIoCco6bl
KPUTHUYECKUN aHA/JU3 | COCTABJISAIOIIME, OCYIIECTBJSIET | UCIOJIb30BaHUA
Y CUHTE3 JEKOMII03UIMI0 3a/]a4H. KOMITbIOTEPHBIX U
MHpOpMaLUH, H/-2 HaxoauT U KpUTUYECKU MHGOPMALIMOHHBIX
MPUMEHATH AHAJIM3UPYET TEXHOJIOTUH B
CHUCTEeMHBIN MH$OpMaL U0, HE06X0JUMYIO aBTOMaTHU4YeCKHX YCTPONCTBaAX.
NOAXO[ AJis1 pellleHusl | AJs pelleHus Copepxxanue U CIOCOOBI
NIOCTaBJIEHHbIX 33/la4 | MOCTaBJIEHHOU 3aa4H. VICII0JIb30BaHUA
W/-3 PaccmaTpuBaet KOMITbIOTEPHBIX 5
BO3MO>KHbIe BApUAHThI MHOOPMALMOHHBIX TEXHOJOTHUH
pellieHUs 3a/lauy, OLlEeHUBasi UX | NIpU V3y4eHUHU CMBICJIOB

JLOCTOUHCTBA U
HeJ0CTaTKU.

nj-4

['paMOTHO, JIOTUYHO,
apryMeHTHPOBaHHO
dopmupyeTt

COBCTBEHHbIE

CYX/,eHUS U OLIEHKHU.
OT1av4yaeT GpakThl OT MHEHHUH,
HHTepnpeTalui, OlleHOK U T.J,.
B pacCyKJeHUsX JPYTUx
y4aCTHUKOB

JeITeJIbHOCTH.

U/JI-5 Onpepensiet u
OLleHHBaET

NOC/1e/CTBUS

BO3MO>KHBIX PeLIeHUH

3a/lauu.

HOHHTPII;’I, (1)I/IBI/I‘IECKI/IX BEeJIMYNH
" (bPIBH‘{eCKI/IX 3dKOHOB.

YMmeTn: - IIPUMEHATD
KOMIIBIOTEPHYIO

TEXHUKY W HUHQOpMalMOHHbIE
TEXHOJIOTUH npu
aBTOMaTHU3aL U
TEXHOJIOTMYeCKUX IPOLLECCOB.
YMmeTh NpPHUMEHSATh
KOMIIBIOTEPHYI0 TEeXHUKY U
MHPOPMaALMOHHbIE TEXHOJIOTHUH
npu W3y4YeHUU  ONHUCAaHUH

dr3HUYeCKUX TPOLLECCOB.

BaajgeTtb: - KOMIBIOTEPHOH
TEXHUKOU U
MH}OpPMaLlMOHHBIMU U
CEeTEeBbIMU TEXHOJIOTUSIMU IS
aHajM3a u CUHTe3a
aBTOMATHUYECKUX CUCTEM.
OcHoBaMu 3HaHU o PpuU3MKe U
NpUMeHeHUe UX Ha INPaKTHKE C
HCII0JIb30BaHUEM
KOMIBIOTEPHOM TEXHUKU U
MHQOPMALIMOHHBIX U CETEBBIX
TEXHOJIOTUH.

3HaTh, YMeThb, BiajeTs:

- [locTpoeHue pUCYHKOB U
o6MeH nHpopmanuen c
ucrnosb3oBaHueM Google u




NporpaMMHbIX IPOJAYKTOB
Microsoft Excel, Microsoft Word,
Zoom, Microsoft, Power Point,
Big blue button, Online Test Pad,
Webanketa.

- [lomowb Google, Anaekc 1
T'0JIOCOBBIX TIOMOIITHUKOB Siri u
Anuca.

OIIK-1 Crioco6eH peniaTb WU/J-1 lemoHCTpUpyeT 3HaTk:
TUIOBBIE 33/1a41 3HaHHE OCHOBHBIX CBSI3b busnku c
npodeccuoHaILHOU 3aKOHOB JpyruMu eCcTeCTBEHHbIMHU
JlesITeJIbHOCTU Ha MaTeMaTUYECKUX, HayKaMH{, 3HayeHUe eé B
OCHOBE OCHOBHBIX eCTeCTBEHHOHAy4HbIX YKU3HU COBpPEMEHHOTr0
3aKOHOB Y 0611enpodeccHOHaTbHBIX 00111eCTBA.
MaTeMaTUYECKUX, JUCLUIIMH, HEOOXOAUMBIX A1 | YMETh: MPOBOAUTH
eCTEeCTBEHHOHAY4YHbIX | pelleHHs TUIOBbIX pacyeTsl no duznyeckuM
U 3a/a4 B 06J1aCTH dopMysnaMm U ypaBHEHHUSM.
obmenpodeccHoHa/lbH | QU3UKU BnazeTs:
bIX IMCIUILJIUH C W/-2. Ucnionb3yeT 3HAHUSA MeTOoJaMU
NpUMeHeHUEM OCHOBHBIX 3aKOHOB 06pPabOTKM NOJTYYEHHbBIX
HHGOPMALIMOHHO MaTeMaTHYeCKUX U pe3y/bTaToB, HaBbIKaMU
KOMMYHHKAIIMOHHbBIX eCTeCTBEHHBIX HayK 6e30IacHOro poBeJleHUs
TEeXHOJIOTUH JUIS peleHus dU3HUYeCKOro 3KCIepUMeHTa.
CTaH/AapPTHBIX 33/1a4 110 GpU3UKe
HUA-3. [IpumensieT 3HaTb, YMeTh, BiageTs:
MHGOPMAIMOHHO - [locTpoeHue PUCYHKOB U
KOMMYHUKALlUOHHbIE 06MeH uHpopMaIren ¢
TEXHOJIOTUHU B vcnoJsib3oBaHueM Google u
pellleHUH TUIIOBbIX NporpaMMHBIX TPOAYKTOB
3aJ1a4y B 06J1aCTU Microsoft Excel, Microsoft Word,
busuku Zoom, Microsoft, Power Point,
H/J-4. llonb3yeTcs Big blue button, Online Test Pad,
crielMaJbHbIMU Webanketa.
nporpamMMaMu 1 - [lomo1pb Google, Anaekc u
6a3aMU JaHHBIX IpU roJI0COBBIX MOMOLHUKOB Siri 1
paspaboTke Anuca.
TEXHOJIOTUI U CPeJICTB
pelleHus TOCTaBJIEHHBIX 33/1a4
OIIK-4 Crocob6eH W/J-1 UcnonbsyeT 3HaThb:
peasi30BbIBATh MaTepHaJ/ibl HayYHbIX - OCHOBBI aHaJIU3a U pellleHUs
COBpEMEHHbIE vccieJoBaHUM 10 NOCTaBJEHHBIX 3ajay;
TEeXHOJIOTHUH U COBePIIEHCTBOBAHHIO - “HbOpMaLHIo,

060CHOBBIBATb UX
NpUMeHeHHe B
npodeccuoHambLHOU
JlesiTeJIbHOCTH

TEXHOJIOTUH U CPEJ/ICTB

JIJISl pellleHus TOCTaBJIEHHbIX
3a/1a4

1/I-2 060CcHOBBIBAET
npuMeHeHHe

COBpEMEHHbBIX
MHGOPMaALMOHHBIX
TEXHOJIOTUU

HeOoOXOJMMYI0 [Jis1  pelleHus
MOCTaBJIEHHOH 3aJa4u;
- BO3MOXKHbIE BapUaHThI
pellleHUs1 33/a4H, OLleHUBAsA UX
JOCTOMHCTBA U HEJOCTAaTKHU;
- OCHOBBI dopMHUpoBaHUS
CYKJIEeHUH U OLIeHKU MHEeHUH;
-  TOCJeACTBUSI  BO3MOXKHBIX
pelieHun 3aJa4y;
- O0XHUJaeMble  pe3yJbTaThl
pellleHHUs1 BbIJIeJIEHHBIX 3a/ay;
- ONTUMaJAbHbIN croco6




pellleHUsI KOHKPETHOMW 3ajauu
IPOEKTA;

- OCHOBBI pelieHus
KOHKPETHOU 33a/1a4M POEKTa;

-  mpaBwia TpeACcTaBJIeHUS
pe3ybTaToB pelieHus
KOHKPETHOM 33/a4¥ IMPOEKTa;
- COBpeMeHHble TEeXHOJIOTHUH B
COOTBETCTBUHU C
HanpaBJIEHHOCTHIO
npodeccuoHaJbHOU
JlesITeJIbHOCTH;

-METOJIUKY
3KCIEPUMEHTANBHBIX
WCCIE/JOBAaHUM 10 HCIHBITAHUIO

U HCII0JIb30BaHUIO
KOMIBOTEPHOU TEeXHUKHU.
YmMeTn:

- aHa/IM3UPOBATH 3ajauy,
BBIJIEJIss ee 0a30BbIe
COCTaBJISIIOIIE;

- OCYILECTBJATD
JeKOMIIO3UIUI0 3aa4y;

- HaXoJUTb u KpI/ITI/I‘-IeCKI/I
aHaJIM3UPOBaTh WHPOpPMaIHIO,
HEeOOXOJUMYI0 [IJISl  pelleHus
IMOCTaBJIEHHOM 3a/a4u;
- aHaJIM3UPOBAThb BO3MOXKHbIE
BapI/IaHTbI pe].LIeHI/IH 3aa4y,
OolleHWBasg HX JOCTOMHCTBA H
HEeJOCTaTKH;

- rpaMoTHO, JIOTUYHO,
apryMeHTHPOBaHHO
dbopmMupoBaTh COOCTBEHHbIE
CyX/JleHUs

U OLIEHKU;

- OIpejessiTb U OIEHUBATh
NIOCJIeICTBUS BO3MO>KHBIX
pelieHUun 3a7a4y;
- ¢dopMyavpoBaTb B paMKax
NOCTAaBJEHHON 1eJM NpOeKTa

COBOKYMHOCTb
B3aMMOCBSI3aHHBIX 3ajay,
obecneynBaloLUX ee
JOCTUKEHUE;

- OIpejessiTb  OXUJAeMble
pe3yJabTaThl peleHust
Bbl/leJIEHHBIX 3a/1ay;

- IIPOEKTHUPOBATDH pemeHue
KOHerTHOI‘/JI 3aa4u IIPOEKTa,

BbIOMpast ONTUMaJbHBIN
crnoco6 ee pelieHus;
- pellaTb KOHKpeTHble 33aJauH
IpoeKTa 3as1BJIEHHOTO
KauecTBa M 3a YCTAHOBJIEHHOE
BpeMs;

- HY6HI/I‘{HO npeacTaBaATb




pe3yJIbTaThbl peleHust
KOHKPETHOM 33/]a4y MPOEKTa;

- 060CHOBBIBATb U
UCIOJIb30BaTh  COBpPEMEHHbIe
HHGOpPMaLMOHHbIE TEXHOJIOTHUU

B COOTBETCTBUH C
HanpaBJIEHHOCTHIO
npodeccuoHaJbHOU
JlesITeJIbHOCTH;

- POBO/IUTH
3KCIepUMeHTabHbIE
ucc/ae/J0BaHUs o
MOCTaBJIEHHBIM LEVECE
BJIQJIETH:

- CIIOCOOHOCTBIO HaXOJUTb H
KPUTHYECKH aHaAJIM3UPOBATh
nHbOpMaLMI0, HEOOXOJAUMYIO
JUIT  pellleHUs I0CTaBJIeHHOH

3ajauy;
- HaBbIKaMU aHa/M3a
BO3MOXXHBIX BapI/IaHTOB

peumieHud 3aja4Hv, OLeHHUBAA HUX
JIOCTOMHCTBA U HEJO0CTATKH;

- HaBbIKaMHU (GOPMHUPOBAHUSA
COGCTBEHHBIX  CYXJEHUH U
OLIeHKU;

- CIIOCOGHOCTBIO OTpeJessTh U

OLIEHHUBATh MocJaeACTBUS
BO3MOXHbIX pelleHni
3a/a4u;

- CHOCOOHOCTBIO OMNpeJEeNaTh
OXKHJlaeMble pe3yJIbTaThI
pellleHHUs1 BbIJIEJIEHHBIX 337ay;
- CITOCOOHOCTBIO
NPOEKTUPOBATh peleHue
KOHKpPETHOHN 3aZjladd IMpOEKTa,
BbIOUpas

OINTHMaJIbHbIN crnoco6 ee
pelleHuUs;

- HaBbIKaMU peleHUs

KOHKpETHOﬁ 3ada4u IMPOEKTa
3adBJIEHHOI'O0O KadeCTBa M 3a

yCTaHOBJIEHHOE BpeMs;
- CHOCOOGHOCTBIO  MYOJUYHO
npeACTaBAATh pe3yJIbTaThl

pellleHUs] KOHKPETHOW 3aJadu
POEKTa;

- CITOCOOHOCTBIO
060CHOBBIBAaTb U peaM30BaTh
COBpEMEHHbIE KOMIIbIOTEPHBIE

TEXHOJIOTHUHU B
COOTBETCTBUH C
HanpaBJIEHHOCTbIO
npodecCHOHATIBHOU
JlesITeIbHOCTH;

- HaBbIKaMH ImpoBeJAeHUA
JKCIIEPpUMEHTAJIbHBIX




HCCJIeJOBaHUAX no
3adBJIEHHOMY JKCIIEpHUMEHTY.

3HaTh, YMeThb, BiajgeTs:

- [locTpoeHue pUCYHKOB U
06MeH uHpopMaIlmen c
ucrnosb3oBaHueM Google u
NpOrpaMMHbIX IPOAYKTOB
Microsoft Excel, Microsoft Word,
Zoom, Microsoft, Power Point,
Big blue button, Online Test Pad,
Webanketa.

- [lomoub Google, Anaekc u
T'0JIOCOBBIX TOMOITHUKOB Siri 1
Anuca.

3. OueHKa 0cBOeHUA yuebHo AUCLUUNAUHDI:
3.1. dopmbl U meTOAblI OLLleHUBAHMUA.

MpeaMeToM OLEHKM CNYXKAT YMEHUA U 3HAHMA, NO AncumnanHe «Pusnka», HanpaBieHHble
Ha GopMMpPOBaHUE OBLMX KOMMNETEHLUMA.

KoHTponb KauecTBa 0CBOEHUA AUCLUMNIMHBI NPOBOAMUTCA B NPOLLECCE TEKYLLETO KOHTPONA U
NPOMEKYTOYHOW aTTECTALLUMN.

TeKkywunit KOHTPO/Ib MNPOBOAMTCA B Mpedenax y4ebHOro BpemeHW, OTBEAEHHOro Ha
ANCUNNINHY, KaK TPAAULUNOHHBIMU, TaK U MUHHOBALMOHHBIMW METOAAaMU, BK/HOYAsA KOMMNbIOTEPHOE
TecTMpoBaHWe. Pe3ynbTaTbl TEKYLLEro KOHTPOAS Y4YMTbIBAKOTCA MNpPW NOABEAEHMUM WTOroB no
AncumnamHe.

MpomexkyTouHaa aTTectauma nposogutca B ¢dopme AndPepeHUMpPOBAHHOrO 3ayeTa.
MpomerKyTouyHas aTTecTauMa MOXKET MNpPoBOAUTLCA Kak B YCTHOW ¢opme, Tak U B Buae
KOMMNbIOTEPHOro TeCTUpoBaHua (No Bbibopy).

Py6eKHbIi1 KOHTPOJIb.

- [locTpoenure pucyHKOB ¥ 06MeH HHOpMalMel ¢ ucnoab3oBaHUueM Google ¥ nporpaMMHbIX
npoaykToB Microsoft Excel, Microsoft Word, Zoom, Microsoft, Power Point, Big blue button,
Online Test Pad, Webanketa.

- [lomomb Google, AHeKC U rOJI0COBBIX TOMOLHUKOB Siri 1 Asnuca.

3.2. Tunosble 3agaHNA ANA OLEHKU 0CBOEHUA yuebHO ANCUUNANHDI

Bce TecToBble 3ag4aHuA NPOBOAUTDL C UCNO/Ib30BaHUeM Google n nporpaMmmHbIX NPOAYKTOB
Microsoft Excel, Microsoft Word, Zoom, Microsoft, Power Point, Big blue button, Online Test
Pad, Webanketa. Momowb Google, lHaeKc n ronocosbix NOMOLWHKKOB Siri u Anuca.

3.2.1. KoHTponbHaa pabota Ne 1 no pasgeny «MexaHuKa.




3.2.1.1. TeKcT KOHTPOAbHOI paboTbl Nel.

BapWaHT.

1.Ha nokoAwee Teno maccoit 1 Kr aencrayet B TeyeHune 2 ¢ cunomn 0,1 H. Kakyto
CKOPOCTb NpMobBpeTaeT TeNo U KaKoM NyTb NPONAET OHO 33 YKa3zaHHOe Bpems?

2.C KaKMM YyCKOpeHUeM ABUKeTcA Tenexka maccor 20 Kr nog gencranem cunbl 20 H?

3.Bblumcnuntb paboTy, nponsseaeHHyto cunoi 0,2 KH, ecaun pacctosHme, npoiaeHHoe Tesiom
Mo HanpaBAeHUIo AeCTBUA 3TOM cU/bl, pasHO 10 m.

4.Teno maccoit 10 Kr cBob6oaHO nNagaeT ¢ BbicoTbl 20 M M3 COCTOSAHUA MOKOA. Yemy paBHa
KMHETUYeCKaa 3SHeprma B MOMEHT ygapa O 3emnto? B KakoM TOuKe TpaeKTopuu
KMHeTMYecKan sHeprua 6onblue noTeHuManbHon? ConpoTuBaeHMeM BO3ayxa npeHebpeuyb.

5.MasTHMK COCTOUT M3 CTa/IbHOrO Wapa ANaMeTpom 4 CM NoABELLEHHbIN Ha NErKON HUTK
AAvHHOM 98 cm. OnpepenuTb YCKOpeHue cBoboAHOro MafeHusa, ecau nepuog,
KosiebaHMa ManaTHUKa 2 C.

BapHaHT.

1.Teno maccoit 3 Kr nagaeT c BbicOTbl 14 M Hag 3emnen. BblUMCAUTL KUHETUYECKYHO
SHEpruto Tesla B MOMEHT, KOrda OHO HaxoauTcsa Ha Bbicote 10 m Hap 3emnen, U B MOMEHT
nageHua Ha 3emnto.

2.Ha noKosweecs Teno maccoii 0,2 Kr gencteyeT B TedeHnn 5¢ cuna 0,1 H. Kakyto ckopocTb
npuobpeTaeT TeN0 N KaKoM NyTb NPOMNAET OHO 33 YKa3daHHOe Bpemsa?

3.BbluMcnnTb pPaboTy, KOTOPYD HEOBXOAMMO COBEPLLUTL, YTOObI NOAHATL TMPIO Maccon 4 Kr
Ha BbicoTy 0,7 m.

4.Yemy paBHa MOLLHOCTb ABUraTensa MOTOPO//IEPA, ABUNKYLLErOCA CO CKOPOCTbIO 64 KM/,
npu cune tarm 245 H?

5.Teno maccon 10 r Ha BbicoTe 100 cM. BbIMMCANTb KaKoW NOTEHLUMaNbHOW SHepruemn
6yaet obnagath TeNO.

3.2.1.2. BpemsA Ha noAaroToBKY M BbiNoJIHEHUe: 45 MUHYT

3.2.1.3. Wkana oueHKn 06pasoBaTesibHbIX SOCTUKEHU.

OueHKa «5» cTaBuTCA 3a paboTy, BbINONHEHHYO 6€3 OWNBOK M HEA0YETOB UAN MMEIOLLYIO He
6onee oaHoro HegoueTa. MpK 3TOM NOCTPOEHNE PUCYHKOB M 06MEH MHPOopMaLmein ¢



ncnonb3oBaHnem Google 1 nporpammHbIX NpoaykToB Microsoft Excel, Microsoft Word, Zoom,
Microsoft, Power Point, Big blue button, Online Test Pad, Webanketa.

OueHKa «4» cTaBuTCA 3a PaboTy, BbINO/NHEHHYIO MOMIHOCTbIO, HO NMPW HA/IMYMU B HEM:
a) He bonee ogHOM Herpybon oWwMbBKM M ogHOro Hego4yeTa, 6) Unm He bonee AByX
He04YeToB.

OueHKa «3» CTaBMTCA B TOM C/lydae, €CAU YYEeHUK MPaBUAbHO BbINOJHUA HE MeHee
NONOBUHbI PAabOTbl UK AONYCTUA:

a) He bonee ABYX rpyobbIX OLUMOOK,

6) unn He bonee oaHoM rpyboI OLIMOKM M O4HOTO HeAoueTa,

B) U1K He Boniee ABYX-Tpex Herpybbix oWmnOoK,
r) nAn oaHoOM Herpyboi OLNOKM U Tpex He404eToB,

[l) N NpU OTCYTCTBUM OLWIMBOK, HO NPU Hannuum 4-5 HegO4ETOB.

OueHKa «2» CTaBWUTCA, KOTAa YMCAO OWMBOK M Heao4vYeToB MPEBOCXOAUT HOPMY, NMPU KOTOPOW
MO’KeT 6biTb BbICTaB/lieHa OLEHKa «3», WAW eCAU NPaBUAbHO BbINOJIHEHO MEHEE MOJIOBUHbI
paboTbl. OueHKa «1» CTaBUTCA B TOM C/ly4ae, eC/iM YYeHUK He NPUCTYNan K BbINOJHEHWNIO paboTbl
WM NPaBUIbHO BbINOAHWA He 6onee 10 % Bcex 3agaHuWiA, T.e. 3anuncan ycnosMe o4HOM 3a4aun B

o6u.|,er|p14 HATbIX CUMBOIMYECKUX 0B03HaUYEHUAX.

Yuntenb umeet npaso NOCTaBUTb Y4EHUKY OLLEHKY BblLlle TOVI, KOTOpaAa npeaycMmoTpeHa
«HOPpMaMun», eCin yHeHUKOM OpPUTrnMHaNbHO BbINOJIHEHA pa60Ta.

Fpy6biMu cunTaloTca cnegylowme owmnbKu:

e He3HaHWe onpeaeneHns OCHOBHbIX MOHATUIA, 3aKOHOB, NMpPaBWJl, OCHOBHbIX NONOXEHUMN
Teopuu, HesHaHMe ¢opmys, ObOLEeNPUHATBIX CMMBOJIOB 0003HaYeHUn UBNYECKUX

BENNYNH, eaunHunL wnx HnU3MepeHunAa, He YMeHUe UnCnosib30BaTtb COBPEMEHHbIE
TEXHONOTUMN.

e HEe3HaHMe HAaMMeHOBaHWUM €aNHNLU NU3MEpPEHUA,
e HeymeHue Bblae/INTb B OTBETE IN11aBHOE,

e HEeyMeHue NPUMEHATb 3HaHUA ONA PEWEHNA 3a4a4 U 06BbACHEHUA d)VI3VI‘-IeCKMX FIB}'IGHMI‘/‘L

e HeymeHMue AenaTb BbiBOAbl M 0606U1eHUsA,
e HEYMEeHMe YMTaTb U CTPOUTb FPadUKKU U MPUHLMMMUANBHBIE CXEMBI,

e HeyMeHMe NoaroToBUTb YCTaHOBKY MM nabopatopHoe obopynoBaHue, NPoOBECTH
OnNbIT, HEOHXOAUMbBIE PacyeTbl AN UCNONb30BaATb NOJYYEHHbIE JaHHbIE /15 BbIBOAOB,

e HEeymMeHue NoJ1b30BaTbCA y‘-le6HMKOM M CNPaBOYHUKOM MO d>|/|3m<e N TeEXHUKe,
e HapyweHue TeEXHUKU 6e3sonacHoCcTH npwu BbINOJIHEHUN d)I/I3VI‘-IeCKOI'O KCNepumeHTa,

e HebpexkHoe oTHoweHMe K nabopaTopHOMY 060pYA0BaAHNIO U U3MEPUTENbHBIM NPpUbopam.



K Herpy6bim owmnbkam cnegyet oTHeCTH:

e HeTo4YHOCTb (GOPMYJNPOBOK, OMpeAeneHU, MOHATUIA, 3aKOHOB, TEOPMN, Bbi3BaHHaA
HEeNoO/NHOTOM oOxBaTa OCHOBHbIX MPWU3HAKOB OMPeAenAemMoro MoHATUA WAW 3aMeHOW
OAHOro-ABYyX U3 3TUX NPMU3HAKOB BTOPOCTENEHHbIMY,

e OWMWBKM NpU CHATUM MOKA3AHUM C M3MepPUTENbHbIX NPUOOPOB, HE CBA3AHHbIE C
onpeaeneHnem LeHbl AeNeHus  WKanbl (Hanpumep, 3aBucAwMe  OT
PacnosioXKeHUsa U3MepuTenbHbIX NPMBOPOB, ONTUYECKME U Ap.),

e OWWDBKN, BbI3BaHHble HecobAAEHMEM YCNO0BUM NPOBEAEHMA OMbiTa, YCA0BUMN
paboTbl N3mepuTenbHoro npubopa (HeypaBHOBELLEHHbI BECbI, HE TOYHO ONpeaeneHa
TOYKa oTcyeTa),

e OWWUBKM B YCNOBHbIX 0603HavyeHMAX Ha NPUHUNNNANBbHbIX CXeMaX, HETOYHOCTb rpad)MKa n
Aap-,

e HEepauMOHaNbHbIK METOZ PpeLleHMA 334344 WAN HeAOCTATOYHO MPOAYMAHHbIA NAaH
YCTHOrO oOTBeTa (HapyleHue /NIOfMKKW, NOAMEHa OTAENbHbIX OCHOBHbIX BOMPOCOB
BTOPOCTENEHHbIMM),

e HepauuoHanbHble MeToAbl pPaboTbl CO CMNPABOYHOW WM APYro NUTepaTypow,
HeyMeHMue pelaTb 334341 B 0bLem Buae.

HepoueTbl:

e HepauuoHanbHble 3anUCU  MNPU  BbIYUCNEHUAX, HepauuoHalbHble  MNPUEMbI
BblUMCNEHMN, Npeobpa3oBaHN K peLLeHnt 3a4au.

e ApudmeTnyeckme OWMNBKMU B BbIYUCAEHUAX, €CAN 3TN OLINBKM rpybo He UCKaxKaloT
peanbHOCTb NOYYEHHOTO pe3ynbTaTa.

e OTaenbHble NOrpeLwHoOCcTM B GOpMyInpoOBKe BONPOCA UK OTBETA.
e HebperKHOe BbINONHEHWE 3aMNUCEN, YEPTEXKEN, CXEM, TPAadUKOB.
e Opodorpadmyeckne 1 NyHKTyauMOHHbIe OWnBKN.



3.2.2. KoHTponbHasa paboTta Ne2. no pasgeny «MonekynsapHasa pusmMka n TepmoamHammnKar».
3.2.2.1. TeKCT KOHTPONbHOM paboTbl Ne2.

| BapmaHT.
1.KakoBa macca Bo3ayxa, 3aHumarouwero ob6bem 0,9 m3 npu temnepartype 300 K n
nasnenve 1,7-10° Na?

2.Kakoe gaBneHue 6yaeT oKasbiBaTb ra3 Ha CTEHKU UnanMHapa npu temnepatype 800 K
N KOHLLEHTPALMN MONEKYN 3,7-1026 m3?

BapMaHT.

1.Mopa, KakMM AaBAeHMEM HaXOAMTCA ra3 B COCYAe, eCIM CPeAHNI KBagpaT CKOPOCTU ero

MoneKynleo6 M 2/cz, KOHUEHTpauMAa MOEKya N =3-1025 M'3, Macca Kaxaom
MoneKyabl mo =5-1028 kr?

2.B 6annoHe ob6vemom 0,03 m3 Haxo4WUTCA ras gasaeHnem 1,35-106 Ma npu TemnepaTtype

4550C. Kakoit 06bem 3aHUMaeT 37T ra3 npyu HOPMasnbHbIX YCNOBUAX (TemnepaTtypa 273 K,
AasneHne 101300 Na).

BapHUaHT.

1.Mpw KaKkon TemnepaType a3oT, macca Kotoporo 1 rn oobem 831 n, byaeT meTb AaBieHne
1kMa?

2.‘-Iemy paBHa CcpeaHAA KMNHETUYECKaAA IHEPIMA NOCTYyNaTe/IbHOIro ABNXKEHNA MO1IEKY/bI,

26M-3

eCcnn KoHueHTpauna monaexkyn 3-10 , AaBneHue rasa 2-105 Na?

3.2.2.2. Bpems Ha NOATOTOBKY U BbiNO/JIHEHUE: 45 MUHYT

3.2.2.3. LlUKkana oueHKMN 06pasoBaTe/IbHbIX AOCTUKEHWUIA:

OueHKa «5» cTaBuTCA 3a paboTy, BbINOHEHHYO 6€3 OWNOBOK U HeQOUETOB UM UMEIOLLYHO He
6onee oaHOro HegouerTa.

OueHKa «4» cTaBUTCA 3a PaboTy, BbINOJIHEHHYIO NMOMHOCTbIO, HO MPU HAIMYMU B HE:
a) He bonee oAHOM Herpyboii oWwnbKM M ogHOro Heago4deTa, 6) nan He 6onee AByx
Hea04YeToB.

OueHKa «3» CTaBUTCA B TOM C/ly4ae, eCIM YYEHMK NPAaBUIbHO BbINOJIHWU HE MEHEE NON0BUHbI
paboTbl MM JONyCTUA:
a) He bonee AByX rpybbix OWMOOK,

6) nin He bonee oaHOM rpy60oI OLUIMOKKU M OZIHOTO
HeJo4eTa, B) UK He bonee AByX-Tpex Herpybbix oWNOOK,



r) unu oaHoM Herpyboit OWMOKM U Tpex HeJo4eTos,
A1) Y NPU OTCYTCTBUM OWIMBOK, HO NPU HANMYUK 4-5 HEA0YETOB.

OueHKa «2» CTaBUTCA, KOrAa YMCa0 OWMBOK M He404EeTOB NPEBOCXOAUT HOPMY, NPU KOTOPOM
MOXKeT ObITb BbICTaBNIEHA OLEHKA «3», WU eCAn NPaBUAbHO BbINMOJIHEHO MEHEE NONOBUHbI
paboTbl. OueHKa «1» CTaBUTCA B TOM Cay4vae, eC/IM Y4eHUK He MPUCTYNan K BbIMNOJIHEHMIO PaboTbl
WAV NPABUIBLHO BbINOAHMUA He 6onee 10 % Bcex 3a4aHWN, T.€. 3aNncan YCI0BME O4HOM 33434M B
06LLEeNPUHATBLIX CUMBOIMYECKUX 0O03HAYEHUAX.

Yuuntenb umeet npaBo NOCTaBUTb Y4HEHUKY OLUEHKY Bbllle TO[;I, KOTOpaAa npeaAyCMOTpEeHa
«HOpMamMun», eCnmn yHeHUKOM OpPUrnMHaibHO BbIMO/IHEHA pa60Ta.

Fpy6biMu cunTaloTCa cneayioume owmnbKu:

e He3HaHWe onpeaeneHNs OCHOBHbIX MOHATUIM, 3aKOHOB, NPaBWJ/1, OCHOBHbIX MOIOKEHWUN
Teopuu, HesHaHWne Gopmy, 0BLWENPUHATBIX CUMBOJIOB 0603HAYEHUI PU3MYECKUX
BE/IMYUH, e4MHUL, UX U3MEPEHUS;

e He3HaHWe HaMMEHOBaHWUI eaNHUL, U3MEpPEHUS,

e HeyMeHMe BblAe/NUTb B OTBETE INaBHOE,

e HeyMeHMe NPUMEHATb 3HaHMA AN1A pelleHns 3a4a4 U 06bACHEHUA GU3NYECKUX ABNEHWUN,
e HeyMeHMe Aenathb BbiBOAbl M 0606LeHUS,

e HEyYMEeHMe YNTaTb U CTPOUTb rPadUKM U NPUHLUNNANbHBIE CXEMbI,

e HeyMeHMe NoAroToBMTb YCTAHOBKY MM nabopaTopHoe obopyaoBaHMe, MPOBECTU
OnbIT, HEOHXOAMMbIE pPacyeTbl N UCNONb30BATbL NOYYEHHbIE AaHHbIe A/1A BbIBOAOB,

e HeyMeHMe Noab30BaTbCA y4EOHUKOM U CMPABOYHUKOM MO GUSUKE U TEXHUKE,
e HapyLleHue TeXHUKM 6e30MacHOCTU NPU BbINOHEHUN GU3NYECKOTO SKCNEPUMEHTA,
e HebperKHOoe OTHOLEHME K NabopaTopHOMY 060PYyA0BaAHMIO U U3MEPUTENIbHBIM NpMbBopam.

K Herpy6bim olumbKam cneayeT OTHECTU:

e HeTo4YyHOCTb GOPMY/INPOBOK, ONpPeaesieHNI, MOHATUIN, 3aKOHOB, TEOPUI, BbI3BaHHasA
HENoONHOTOM 0XBaTa OCHOBHbIX MPM3HAKOB ONPEeAENSAEMOr0 NOHATUA NN 3aMEHON
OZHOro-ABYyX U3 3TUX NPU3HAKOB BTOPOCTENEHHbIMY,

e OLWMBKM NPU CHATUM NOKA3aHUI C U3MEPUTE/IbHBIX NPUOOPOB, HE CBAIZaHHbIE C
onpeaeneHNem LieHbl AeNeHus WKanbl (Hanpumep, 3aBucawme ot
PACMONOMXKEHNA U3MEPUTENbHBIX NPUHOPOB, ONTUYECKME U Ap.),

e OLWMNOBKMK, BbI3BaHHbIE HECODBAOAEHMEM YCNOBUI NPOBEAEHMA ONbITA, YCI0BUIA
paboTbl U3MepUTENbHOTO NpMbopa (HeypaBHOBELLIEHHbI BECbI, HE TOYHO OnpeaeneHa
TOYKa oTcyeTa),

e OLWMOKM B yCNOBHbIX 0603HAYEHMAX HA MPUHUMNNANBbHBIX CXEMaX, HETOYHOCTb rpadmKa u
Aap.,

e HepauMOHaNbHbI METOA, PeLleHNs 334341 NN HeQ0CTaTOYHO NPOAYMAHHbIN NAaH
YCTHOrO OTBeTa (HapyLeHWe NOrMKK, NoAMEHA OTAE/bHbIX OCHOBHbIX BOMPOCOB
BTOPOCTENEHHbIMM),

e HepauMoHaNbHble MeToAbl PaboTbl CO CNPaBOYHON U APYro NUTEPATYPOM,
HeymeHwue pelaTb 3a4a4v B 06LLEM BUAE.



HepoueTbl:
e HepauymoHanbHbie 3anNnUcK NPU BbIYUCNEHMUAX, HEPALMOHAbHbIE NPUeMblI
BblYMC/IEHMN, NPE0OPA30BaAHNIN N peLEeHNI 3a4au.

o ApudmeTnyeckme oWmMOKM B BbIYMCAEHUAX, €CN 3TU OWMOKM rpybo He MCKaxKatoT
peanbHOCTb NOlYYEHHOrO pe3ybTaTa.

e OTaenbHble NorpeLwHocTn B GopMyaMpPOBKe BONpoca UAKN OTBETA.

e HebpekHoe BbINONHEHWE 3aNUCEN, YePTEXKEN, CXEM, TPAdUKOB.
e Opdorpadunyeckne n NyHKTyaUMOHHbIE OLLNOKN.

3.2.3. KoHTponbHaA pabota N2 3 no pasgeny «NeKTpoguHamuKar.

3.2.3.1. TeKCT KOHTPONbHOW paboTbl N3

| BapuaHT
1.Ha paccTosiHMKM HY)KHO PacnoioXMTb ABa 3apaaa 5%10™ Kn n 6*107 Kn, 4To6bl OHU
OTTa/IKMBAJINCb APYr OT ApYyra C CUAOM 12%10™ H?

2.Kakoe KonnyecTBo TennoTbl Bbiaenntca 3a 10 ¢ B npoBoAHUKe conpoTuBaeHnem 1 Om npum
cune Toka 1 A?

3.Cuna ToKa B uenun 2 A. Conpotusnenme namnbl pasHo 14 Om. Yemy paBHO HanpAXKeHue Ha
namne?

4.06MOTKa peocTtaTa M3roToB/IEHA U3 HUKENIMHOBOM NPOBOIOKKN ANMHOM 50 cm 1 ceyeHnem
2
1 mm“. ToK B 06MOTKe paBeH 6 A. OnpeaenuTe HanpAXKeHWe Ha 3aXKMMax peocTara.

5.0npeaennte MoLWHOCTb TOKa cmaoi 0,5 A Ha yyacTKe Lenu, HanpsarkeHne Ha kotopom 220 B.

Il BapuaHT
1./1Ba 04NHAKOBbIX NOMOKUTENbHbIX 3apAAa HAaX04ATCA HA paccToAaHuM 10 mm gpyr oT apyra.

o o -4
OHM B3aMoaenNcTBYIOT cuion 7,2*%10 " H. KaK BeNnK 3aps, Kaxkaoro wapuka.

2.KaK Be/INKO KOIMYeCTBO TeNNO0ThI, Bblgensatoueeca B TeyeHnn 1 4 8 100 B anektponamne?

3.ConpoTtusneHue obmoTkM amnepmetpa 0,02 Om. Bbluncnumre HanpaxeHue Ha
3aXKMMaxX amMMnepmMeTpa, eC/IM OH NOKa3bIBAaET CUY TOKA 5A.

4.0npepenute obulee conpotmeneHme 100 m oTpesKa NPOBOAHUKA, UMEIOLLEro CONPOTUBIEHNE
0,2 Om Ha 1 m AN nHbI.

5.Bbluncnute paboty, coBepluiaemyto 3a 20 MMH TOKOM MOLLHOCTbIO 25 BT.

3.2.3.2. Bpems Ha NOArOTOBKY U BbiMOJHEeHUe: 45 MUHYT



3.2.3.3. LUkana oueHKn 06pa3oBaTeibHbIX AOCTUXKEHWIA:

OueHKa «5» cTaBuTCcA 3a paboTy, BbINOAHEHHYIO 6€3 OWNOOK N HEA0YETOB NN UMEIOLLYIO He
6onee oaHOro HegoueTa.

OueHKa «4» cTaBuTCcA 3a paboTy, BbINOJAHEHHYIO NONHOCTbLIO, HO MPY HAaMYUU B HEW:
a) He bonee oaHoOM Herpyboii oWMBKKM M ogHOrO HeagoueTa, 6) unn He bonee AByX
He04YeToB.

OueHKa «3» CTaBUTCA B TOM C/y4ae, €C/IM YY4EHMK NPaBUAbHO BbINONHWUA HE MEHEe NOJI0BUHbI
paboTbl UM gonycTuA:

a) He bonee ABYX rpybbIX OWIMOOK,

6) nnn He 6onee oaHoOM rpyb60olt OLLIMBKKN M OAHOTO HEA04ETa],
B) UK He H6onee ABYyX-Tpex Herpybbix OLWMBOOK,

r) uan oaHoM Herpyboi OLNOKM U Tpex Hea404eTOB,

A) WAn Npu OTCYTCTBMM OWMBOK, HO NPU HaNMYnK 4-5 HeJ04eTOoB.

OueHKa «2» CTaBUTCA, KOTAa YNCNO OLWMBOK M HEAOYETOB NPEBOCXOAMUT HOPMY, MPU KOTOPOW
MOXET bbITb BbICTaBAEHA OLEHKa «3», UK €CNU NPaBUIbHO BbINOJHEHO MEHEe NOI0BUHbI
paboTbl. OLeHKa «1» CTaBUTCA B TOM C/ly4ae, eC/IM YY4EHWUK He MPUCTYNan K BbINOSHEHUIO paboTbl
WM NPaBUABLHO BbINOHWUA He 6onee 10 % Bcex 3a4aHui, T.e. 3anucan yc1oBUe O4HOM 3a4a4n B
06LLENPUHATBIX CUMBOIMYECKMX 0BO3HAYEHMAX.

Yuntenb umeert npaso NoCTaBnTb Y4EHUKY OLEHKY BbllLE TOl‘;I, KOTOpaAa npeaycmoTpeHa
«HOpMamMun», eCnn yHeHUKOM OPUTUHA/IbHO BbIMOJ/IHEHA pa60Ta.

MpybbiMmu cunTaloTCA cheaytouime oLWNGKK:

¢  HEAPEW/RTHOGIEAEOPBNET)EEHIS R [MIOHATEN CRBOKBOIDEES MTaRMAHeEHIBHHBITHRIRMEHN

e He3HaHWe HaMMEeHOBaHWUI eAUHUL, U3MepPEeHUS,

e HeyMeHMe BblAeNUTb B OTBETE MaBHOE,

e HeyMeHMe MPUMEHATb 3HaHMA A/1A pelleHns 3a4a4 U 06bACHEHUA GU3NYECKUX ABNEHUN,
e HeyMeHMe Aenatb BbiBOAbl M 0606LeHUs,

e HEYMEeHMe YMTaTb U CTPOUTb FPadUKU U MPUHLMMMUANbHBIE CXEMBI,

e HeyMeHMe NOAroToBMTb YCTaHOBKY UM NlabopaTopHoe obopyaoBaHUE, NPOBECTU
OnbIT, HE0HXOANMBIE pPacyeTbl AN UCNONb30BaATb NOJIYYEHHbIE AaHHbIE /15 BbIBOAOB,

e HeyMeHMe NoNb30BaTbCA Y4EOHUKOM M CMPABOYHMKOM MO GU3NKE U TEXHUKE,
e HapyweHWe TEXHUKN 6e30NacHOCTM NPU BbINOIHEHUN GU3NYECKOTO IKCMEPUMEHTA,
e HebpexHoe oTHoWeHMe K nabopaTopHOMy 060pyA0BAHNIO U U3MEpPUTENbHBIM Npubopam.

K Herpy6bim owmnbkam cnegyet oTHeCTH:
e HETOYHOCTb GOPMYIUPOBOK, ONPEeAENEHNIN, NOHATUIN, 3aKOHOB, TEOPUIA, BbI3BaHHaA
HEeNno/IHOTOM 0XBaTa OCHOBHbIX MPM3HAKOB ONPeAeNeMOro NOHATUA UAN 3aMeHOM
OAHOro-ABYX U3 3TUX NPMU3HAKOB BTOPOCTEMEHHbIMMU,



e OWMWBKM NPU CHATMM NOKA3aHWUIN C U3MEPUTENbHbIX NPUOOPOB, He CBA3AHHbIE C
onpeaeneHnem LeHbl AeeHUA WKanbl (Hanpumep, 3aBucALLme ot
PacrnoIoXKeHUA U3MepUTEIbHbIX NPUOOPOB, ONTUYECKUE U Ap.),

e OWWBKM, BbI3BaHHbIE HECOOAOAEHMEM YCI0BUIN NPOBEAEHMA ONbITA, YCI0BUN
paboTbl N3MepuTenbHOro Npubopa (HeypaBHOBELLIEHHbI BECbI, HE TOYHO OnpeAeneHa
TOYKa oTcyeTa),

o OLIJVI6KVI B YC/NIOBHbIX 0603Ha‘-IEHVIHX Ha NpUHUMNNKNANbHbIX CXemax, HETOYHOCTb rpadlea n
ap.,

e HEepaLMOHANbHbIN METOZ PeLleHNn 334a4M UK HeLOCTaTOYHO NPOAYMAHHbIN NaaH
YCTHOro OTBeTa (HapyLLueHWe NOTUKK, NOAMEHA OTAE/IbHbIX OCHOBHbIX BONPOCOB
BTOPOCTENEHHbIMM),

e HepauMoHaNbHble MeToAbl PaboTbl CO CNPAaBOYHOM U A PYTrON NNTEPATYPON,
HeyMeHue pelaTb 334341 B 0bLem Buae.

HepoueTbi:
e HepauyuoHanbHble 3aNUCK NPU BbIYUCNEHUAX, HEPALMOHA/IbHbIE NPUeMbI
BblYMC/IEHMU, NPE06PA30BaAHNI N PeLLEHNI 3a4au.

o ApudmeTnyeckme oWmMOKM B BbIYMCNAEHNAX, €CN 3TU OWMOKM rpybo He MCKaxKatoT
peanbHOCTb MOMYYEHHOrO pe3ybTaTa.

e OTaenbHble NOrPeLwHOCTM B GOPMYINPOBKE BONPOCA UM OTBETA.
e HebperKHOEe BbINOHEHWE 3AMUCEN, YEPTEKEN, CXEM, TPadUKOB.
e Opdorpadunyeckne n NyHKTYyaLMOHHbIE OLNOKN.

KoHTponbHaa paboTta N24 no pasgeny «dN1eKTPOMArHeTusmy».

3.2.4.1. TeKCT KOHTpOAbHOM paboTbl Ne4

BapwuaHTt

YTo XxapakTepusyet MarHuTHBIN IOTOK

YcinoBHOe 0603HaYeHHE

Eaununa B CU

CBs3b C APYTMMHU B€JINYUHAMHU

BEKTOpHaH HJIU CKaJIApHad BeJIMYKWHa

SR Eal Rl e

Cnoco6 namMepeHus

o -2
2.B KaTyllKe MHAYKTUBHOCTbLIO 5 MIH co3aaeTca MarHMTHbIM NoTok 2*10°“ B6. Yemy paBHa
CW/J1a TOKA B KaTyLlKe?

3.MepBMYHan obmoTKa TpaHchopmaTopa coaepxuT 50 BUTKOB, BTOopMiHaa — 500.
HanpsrkeHne Ha BTopuyHo obmoTKe 600 B. Yemy paBHO HanpaxeHMe Ha NepBUYHOM
obmoTke?




4.HaliT CKOpOCTb U3MEHEHMA MAarHUTHOIo NOTOKa Ha coneHomge u3 2000 BUTKOB
npu Bo3byKaeHun B Hem C nuaykumnm 120 B.

5.B KaTtywke ¢ nHayktmeHocTbto 0,01 MH npoxoanT ToK 20 A. Onpeagenunte D4C
CaMOWHAYKLUMU, BO3HMKAIOLLEN B KATyLLKe NPy UCHe3HOBEHMM B HEM TOKa 3a 0,002 c.

BapUaHT

dusnyeckan BesIMUMNHA MH,EI,YI-(TMBHOCTb

Y70 XapaKkTepusyeT

YcnosHoe o603HaueHue

EanHunua s CH

BeKTOpHaFI UNN CKanAapHaAa BenvYnHa

Cnocob namepeHus

2.0npepennte MHAYKTUBHOCTb KaTyLLKKU, ecaum npu cune Toka 0,4 A ee marHutHoe none
obnapaet aHepruen 3,2*10'2 Ox*c.

3.MarHuTHbI NOTOK Yepes KOHTYP NPOBOAHNKA CONPOTUBIEHUEM 3*10_2 Om3a2c

U3MEHMUANCA Ha 1,2*10'2 B6. HanauTe cuy ToKa B NPOBOAHUKE, €C/IN U3MEHEHME MArHUTHOIO
NOTOKA NPOUCXOAMN0 PABHOMEPHO.

4.C KaKkoW cunoi aencTeByeT marHutHoe nosne ¢ uHaykumen 10 mTn Ha NpoBOAHWUK, B KOTOPOM
CuAa ToKa cocTasnaeT 50 A, ecin AAMHA aKTUBHOM YacTW NpoBOAHMKa cocTasnaaet 0,1 m . MNone u
TOK B3aMIMHO NnepneHauKyIapHbl.

5.TpaHchopmaTop B NepBUYHOI 06MOTKe coaepuT 300 BUTKOB, BO BTOPUYHOI — 160 BUTKOB.

Yemy paBHa cua TOKa BO BTOpVNHOﬁ O6MOTKe, eCnn Cnla TOKa B ﬂepBMHHOVI obmoTke 3 A.

3.2.4.2 Bpema Ha NOAroToBKY U BbINO/IHEHUE: 45 MUHYT

3.2.4.3 WLkana oueHKn o6pa3oBaTeNnbHbIX AOCTUKEHUN:

OueHKa «5» cTaBuTCcA 3a paboTy, BbINOAHEHHYIO 6€3 OWNOOK N HEAOUYETOB AN UMEIOLLYIO He
bonee ogHOro HegoueTa.

OueHKa «4» cTaBUTCA 3a PaboTy, BbINOJIHEHHYIO NMOMHOCTbIO, HO MPU HANIMYMUU B HE:
a) He bonee oaHOM Herpyboi oWNBKKM M ogHOTro Heago4deTa, 6) unn He bonee AByxX
Hea04eToB.



OueHKa «3» CTaBUTCA B TOM C/ly4ae, eClv yYeHUK NPaBUAbHO BbINMOAHUA HE MeHee
NONOBMHbI PaboTbl AN AONYCTUA:

a) He bonee AByX rpybbIX OWINOOK,

6) nnn He 6bonee oaHoOM rpyb0oM OWMOKM M O4HOFO HeAo4eTa,
B) U1 He 6onee ABYX-Tpex Herpybbix OLWNOOK,

r) nAn oaHoM Herpyboi OLWNOKM U Tpex He04eTOoB,

Zl) N NpU OTCYTCTBUM OLWIMBOK, HO NPU Hannuum 4-5 HegO04ETOB.

OueHKa «2» CTaBUTCA, KOr4a YMCA0 OWKBOK M HeA04ETOB NPEBOCXOAUT HOPMY, NPU KOTOPOA
MOKET BbITb BbICTaB/IEHa OLLEHKA «3», UAN eCAN NPaBUAbHO BbINOAHEHO MEHEE MOI0BUHbI
paboTbl. OueHKa «1» CTaBMTCA B TOM C/ly4ae, eCIM YYEHMK He NPUCTYNa K BbINOJIHEHUIO paboThbl
WM NPaBUAbLHO BbINOHMA He 6onee 10 % Bcex 3a4aHui, T.e. 3anucan ycAoBUe 04HOM 3a4a4u B
06LLLENPUHATBIX CUMBOIMYECKUX 0603HAYEHMUAX.

Yuyntenb MmeeT NPaBo NOCTaBUTb YYEHUKY OLEHKY BbilLE TOW, KOTOpPas NpeayCcCMOTpPeHa
«HOPMaMM», €CIN YYEHUKOM OPUTMHANBbHO BbINO/IHEHa paboTa.

Fpy6biMu cunTaloTca cnegylowme owmnbKu:

e He3HaHWe onpeaeneHna OCHOBHbIX MOHATUM, 3aKOHOB, MPaBWJ/, OCHOBHbIX NONOXEHUM
Teopuu, HeaHaHue Gopmy, OBLLENPUHATBLIX CUMBOJIOB 0003HAYEeHUN PU3NUYECKUX
BE/INYUH, eAUHUL, UX U3MEPEHUS;

e HE3HaHWEe HaMMEHOBAHWUI eNHUL, U3MEPEHUA,

e HeyMeHMe Bbl4eNNTb B OTBETE INMABHOE,

e HeymeHMe NPUMEHSATb 3HaHMA AN1A PelleHns 3a4a4 N 06bACHEHUA PU3NYECKUX ABNEHUN,

e HeymeHue genatb BbiBOAblI M 0606LeHUA,

e HeyMmeHMe YnTaTb U CTPOUTb FPaPUKN N NPUHLIMMMAJIbHBIE CXEMDbI,

e HeyMeHMe NoAroToBMTb YCTAHOBKY UM NabopaTopHoe 0bopyaoBaHWe, NPOBECTH
OnbIT, HEOH6XOAMMbIE PacyeTbl MU UCMONb30BATL NOJTyYEeHHbIE AaHHbIE A/19 BbIBOAOB,

e HeyMeHMe NoNb30BaTbCA Y4EOHMKOM U CNPAaBOYHMKOM MO GU3NKE U TEXHUKE,
e HapylweHue TeXHNKN 6e30NacHOCTM NPU BbINOIHEHUN GU3NYECKOTO SKCMEPUMEHTA],
e HebpexHOe OTHOLWEHME K NabopaTopHOMY 060pPYyAOBaAHUIO U USMEPUTENBHBIM NprUbopam.

K Herpybbim owmbKam cnegyet oTHeCTMU:

e HeTo4YHOCTb POPMYIMPOBOK, ONpeaeneHnin, MOHATUIA, 3aKOHOB, TEOPUI, Bbi3BaHHasA
HENoNHOTOM 0XBaTa OCHOBHbIX MPM3HAKOB OMNPEeAENAEeMOro NOHATUA NN 3aMEHON
OAHOrO-ABYX U3 3TUX NPU3HAKOB BTOPOCTEMNEHHbIMMU;

e  OLWMBKM NPU CHATMM NOKA3aHWUI C U3MepPUTENbHbIX NPMOOPOB, He CBSI3aHHbIE C
onpeaeneHnem LeHbl AeeHUA WKabl (Hanpumep, 3aBucALLme oT
PacnoIoXKeHUA U3MepPUTEIbHbIX NPUOBOPOB, ONTUYECKUE U Ap.),



e OWWBKM, BbI3BaHHbIE HECOOAOAEHMEM YCI0BUIN NPOBEAEHMA ONbITA, YCI0BUN
PaboTbl U3MepPUTENBHOrO NPUBOPa (HeypaBHOBELLEHHbI BECbI, HE TOYHO OnpeaeneHa
TOYKa oTcyeTa),

(] owmnbKn B YCNOBHbIX o0b603HaYeHnax Ha NMPUHUUNNANDBbHbBIX CXeMaX, HETOYHOCTb rpad)MKa n
Ap.,

e HEepaLMOHaNbHbIN METOZ PeLleHNn 334a4M UK HeLOCTaTOYHO NPOAYMAHHbIN NaaH
YCTHOro OTBeTa (HapyLleHWe NOTUKK, NOAMEHA OTAE/IbHbIX OCHOBHbIX BONPOCOB
BTOPOCTENEHHbIMM),

e HepauMoHaNbHble MeToAbl PabOoTbl CO CMPABOYHOW U APYroit NMTepaTypoir,
HeyMeHue pelwaTtb 334341 B 0bLem Buae.

HepoueTbl:
e HepauMoHanbHbIe 3aNnUCcK NPU BbIYUCEHUAX, HEPALMOHA/IbHbIE NPUEMDI
BblUMCNEHMN, Npeobpa3oBaHM U peLLeHn 3a4au.

o ApudmeTnyeckme oWNBKMN B BbIUUCIEHUAX, ECIU 3TU OWNOKK rpybo He UCKaxKatoT
PeanbHOCTb NONYYEHHOro pe3y ibTaTa.

e OTaenbHble NOrpewHoCcTM B GoOpMynpoBKe BONPOCA UK OTBETA.
o HebperKHOe BbINONHEHWE 3aMNMUCEN, YEPTEXKEN, CXEM, TPAadUKOB.
e Opdodorpadumyeckne 1 NyHKTyauMOHHbIe OWnBKN.

3.2.5. KoHTponbHas paborta Ne5 no pasgeny «KBaHToBas ¢pusmnKar.
3.2.5.1 TeKCT KOHTpONbHOM paboTbl Ne5

BapuaHT

1.Ha KaKoM yron oTKNOHUTCA y4 OT NepBOHa4YaIbHOrO HanNpaBAeHUsA, ynas U3 BO34yXa Noj,
yrnom 459 na NOBEPXHOCTb CTEKNA?

2.Bbluncnauntb npe,u,eanblﬁ Yrosa no2IHOTo OTPpa*XeHunA AnAa aiMma3a U nNaeKcuraaca.

3.OneKTPOH ABuKeTca co ckopocTbto 0,6 ¢. Onpeaenmtb UMNYAbC SNEKTPOHaA.

4.0npenenntb aHepruo GOTOHOB, COOTBETCTBYIOLWMX Hanbonee ANnHHbIM (A=0,75 MKM) U1
Hanbonee KOpoTKMM (A=0,40 MKM) BONIHAM BUAMMOM YaCTK CNeKTpa.

5.PaborTa BbixoAa AN1A 3NeKTPOHOB Le3ua 1,9 3B. HaliTn KpacHyto rpaHunuy ¢otoaddekta ana
uesus



BapUaHT

1.Ha KaKoM yron oTKNOHUTCA y4 OT NepPBOHA4YaIbHOrO HanNpaBAEHUsA, yNaB U3 BO34yXa Noj,
yrnom 450 Ha NOBEPXHOCTb a/1IMa3a’?

2.MpepenpHblii yron NOSIHOTO BHYTPEHHErO OTPaXKeHUA ANA CIMPTA Ha FpaHuLLEe C
BO3YXOM paBeH 47°. Haiitn aBcontoTHbIN NokazaTensb npenomIeHna cNupTa.

3.CKopOCTb pacnpocTpaHeHus ceeTa B aamase 124000 km/c. Bblumcantb
nokasaTenb NpesioMIeHNA anMa3sa.

4.Kakoe faBneHue NpousBoAUT CBETOBOE M3NyYeHue Ha 1 m? YepHOW NOBEPXHOCTH,
€C/IN eXXeCeKyHAHO 3Ta NoBepxXHOCTb nonyyaeT 500 [ sHeprumn?

5.KpacHas rpaHuua potoaddekta Bosibdpama onpeaenserca AAnNHOM BosiHbI 405 Hm.

Onpeaenute paboTy BbIXOAa 3N1EKTPOHA M3 Bo/bdpama.

3.2.5.2 Bpema Ha noAroToBKY U BbINOJIHEHUE: 45 MUHYT

3.2.5.3 WWKana oueHKn ob6pasoBaTeNibHbIX AOCTUNKEHUN:
OueHKa «5» cTaBUTCA 3a paboTy, BbiNONHEHHYO 6e3 oWMbOoK 1 HeA0HETOB NN UMEIOLLYIO He
b6onee ogHoOro HegouyeTa.

OueHKa «4» cTaBUTCA 3a PaboTy, BbINOJIHEHHYIO MOAHOCTbIO, HO MPU HANIMYMU B HEN:
a) He bonee oaHOM Herpyboii oWNBKKM M ogHOro HegoueTa, 6) unn He bonee AByX
Hea04eToB.

OueHKa «3» CTaBUTCA B TOM C/Iy4ae, eC/IM Y4EHMK NPaBUAbHO BbINOAHWUA HE MeHee
NONOBMHbI PabOTbl AN AONYCTUA:

a) He bonee ABYX rpybbIX OLMOOK,

6) nnn He 6boniee oaHOM rpybol OLLIMBKK U OAHOTO HeAO4ETa,
B) U He 6onee ABYX-Tpex Herpybbix OLWNOOK,

r) N oaHOM Herpyboit OWMOKM U TpeX HeJ0YETOB,

A1) NIM NPU OTCYTCTBUM OWMBOK, HO NPU HAMYNK 4-5 HEAOYETOB.

OueHKa «2» CTaBUTCA, KOrga YMCI0 OWMBOK M HeA04YETOB MPEBOCXOAMUT HOPMY, NPU KOTOPOM
MOXKeT ObITb BbICTaB/IEHA OLEHKA «3», AN eCAU NPaBUAbHO BbINOJIHEHO MEHEE NONOBUHbI
paboTbl. OueHKa «1» CTaBUTCA B TOM Cy4Yae, eC/In Y4eHUK He NPUCTYNan K BbINOJIHEHMIO PaboTbI
WM NPaBUAbHO BbINOIHWA He 6onee 10 % Bcex 3ag4aHMi, T.€. 3anncasn YCI0BME OAHOM 3a4a4M B
06LWenpUHATLIX CUMBOANYECKMX 0603HAYEeHMAX.



Yyntenb umeeT NpaBoO NOCTaBUTb YYEHUKY OLLEHKY Bbllle TOM, KoTopas
npeAycMOoTpeHa «HOPMaMM», eCIN YYEHUKOM OPUTMHA/IbHO BbINONHEHA paboTa.

pybbimu cuntaloTca cneayowme owMbKu:

e He3HaHMue onpeaeneHna OCHOBHbIX MOHATUI, 3aKOHOB, NPABUJ, OCHOBHbIX MOM0XEHUN
Teopuu, HeaHaHue bopmyn, O6LLENPUHATLIX CUMBOJIOB 0003HAYEHMN PUINUYECKUX
BE/IMYUH, e4UHUL, UX U3MEPEHUS;

e He3HaHWe HaMMEHOBaHUWN eINHUL, U3MEPEHMUS,

e HEYMEeHMe BblAE/IMTb B OTBETE [N1aBHOE,

e HeyMeHMe NPUMEHATb 3HaHMA AN1A pelleHns 3a4a4 U 06bACHEHUA GU3NYECKUX ABNEHWUN,
e HeymeHue aenaTb BbiBOAbl U 0606LEHNS,

e HEYMEHMEe YMTaTb U CTPOUTb FPadUKKN U MPUHLMMUANBHBIE CXEMBI,

e HeyMeHMe NoAroToBUTb YCTaHOBKY UM NabopaTopHoe obopyaoBaHWe, NPOBECTH
OnbIT, HE06X0AUMbBIE pacyeTbl AN UCNONb30BaTb NOJYYEHHbIE AaHHbIe 418 BbIBOAOB,

e HeyMeHMe NoNb30BaTbCA Y4EOHUKOM U CNPABOYHMKOM MO GU3NKE N TEXHUKE,

e HapyweHue TEXHUKN 6e30NacHOCTM NPU BbINOAHEHUN GU3NYECKOTO IKCMEPUMEHTA],

e HebpexHoe OTHOWeHMe K nabopaTopHOoMy 060pyA0BAHMIO U U3MEPUTENbHBIM
npubopam.

K Herpy6bim owinmbKam cneayeT oTHECTU:

e HeTo4YyHOCTb GOPMY/INPOBOK, ONpPeaesieHNI, MOHATUIN, 3aKOHOB, TEOPUI, BbI3BaHHasA
HEenoNHOTOM 0XBaTa OCHOBHbIX MPMU3HAKOB OMNpeAenAeMoro NOHATUA NN 3aMEHON
OZHOro-ABYX U3 3TUX NPU3HAKOB BTOPOCTENEHHbIMY,

e OLWMNBKM NPU CHATUN NOKa3aHUN C USMEPUTE/IbHBLIX MPUOOPOB, HE CBSI3AHHbIE C
onpeseneHneMmM LieHbl AeNeHUs WKanbl (Hanpumep, 3aBucALLMe OT
PacrnonoXeHns n3mepuTenbHbIX NPMHOpPOB, ONTUYECKNE U Ap.),

e OWWBKM, BbI3BaHHbIE HECOBNOAEHMEM YCIOBUIA NPOBEAEHUNA ONbITa, YC0BUIA
paboTbl UsMepuTenbHoro npubopa (HeypaBHOBELLEHHbI BECbI, HE TOYHO
onpeneneHa ToYka oTcyeTa),

[ OLIJM6KV| B YC/ZTOBHbIX O603HaHeHVIFIX Ha NPUHUUNMNANTbHbBIX CXeéMaX, HETOYHOCTb rpad)MKa
nap.,

e HEepaLMOHaNbHbIN METOZ PeLIeHNn 334341 UK HEeAOCTaTOYHO NPOAYMAHHbIN NAaH
YCTHOro OTBETa (HapyLUeHWe NOTUKKU, MOAMEHA OTAE/IbHbIX OCHOBHbIX BONPOCOB
BTOPOCTENEHHbIMM),

e HepauMoHa/bHble MeToAbl PaboTbl CO CNPABOYHOM U APYron INTEPATYPOA,
HeymeHwue pellaTb 3a4a4m B obLLem Buae.



HepoueTbl:

e HepauMoHanbHble 3aNMUCK NPU BbIYUCAEHUAX, HEPALMOHAbHbIE NPUEMDbI
BblYUCNEHMM, NPEOOPA30BAHNI U PeLLUEeHNA 3a4aY.

e ApudmeTnyeckme owWmMOKM B BbIYUCAEHNAX, €CAN 3TU OWMOKM rpybo He MCKaxKatoT
peanbHOCTb NOlYYEHHOrO pe3ybTaTa.

e OTaenbHble NOrpelwHocT B GopMyanMpoBKe BONPOCA UM OTBETA.
e HebperkHOe BbINONHEHME 3aNUCEN, YEPTEXKEN, CXEM, TPAadUKOB.
e Opdodorpadmyeckne 1 NyHKTyauMOHHbIEe OWNBKN.

3.2.5. KoHTtponbHas pabota N26 no pasgeny «CtpoeHue atoma».
3.2.6.1.TeKCT KOHTPO/IbHOWM paboTbl N26

| BapmaHT.

1.Kakolt nsoton obpasyerca ns 232 Topuma Nocae YeTblpex o-pacnagos 1 AByX B-
pacnagos? 2.Aapa n3oTtona 232 Topusa NpeTepnesatoT a-pacnag, ABa B-pacnaga u ewe
OAMH a-pacnag? Kakue agpa nony4varoTca nocne aToro?

3.Agpo nsotona 211 sMcmyTta NOAYYNNOCHb U3 APYrOro agpa nocne
nocnepoBaTesibHbIX 0-pacnafos v B-pacnagos. YTo 310 3a Agpa?

4.Aapo 216 nonoHMA obpa3oBanochb Nocae AByx NocaenoBaTe bHbIX 0-pacnagos. U3
KaKoro agpa noay4ymnocb A4p0 NOAOHUA?

Il BapuaHT.
1.Kako# nsoton obpasyetca 13 232 Topua nocse Tpex a-pacnagos n oaHoro B-pacnaga?
2.Anpa usotona 235 ypaH npeTepnesatoT a-pacnag, ABa B-pacnaja v elle oAuH a-pacnag?

Kakue sgpa nonyyatoTrca nocne atoro?

3.Agpo nsotona 226 paaunii NoAy4MA0OChb U3 Apyroro agpa nocne
nocnenoBaTesibHbIX O-pacnazos u B-pacnagos. Yo aTo 3a Agpa’?

4.Aapo 207 cBMHel, 06pa3oBasiock NOC/e ABYX NOC/AeA0BaTENbHbIX A-pacnafos. M3 Kakoro
A4pa NOAYYMI0Ch AAPO NONA0OHMA?

3.2.6.2. Bpemsa Ha NnoAroToBKY U BbiNONHEHUE: 45 MUHYT

3.2.6.3. WWKana oueHKn o6pa3oBaTeNnbHbIX AOCTUKEHUN.



OueHKa «5» cTaBuTCA 3a paboTy, BbINOAHEHHYO 6€3 OWNBOK M HEA0YETOB UAN UMEIOLLLYIO He
6onee ogHOro Hegovera.

OueHKa «4» cTaBuTCA 3a paboTy, BbINOJAHEHHYIO NONHOCTbLIO, HO MPU HAaMYUU B HEW:
a) He bonee oAHOM Herpyboi oWwnbKM U ogHOro Hego4deTa, 6) nan He 6onee AByx
Hea04YeTos.

OueHKa «3» cTaBUTCA B TOM C/1y4ae, eCIM YYEHUK NPaBU/IbHO BbIMNOJIHW/ HE MeHee
NONOBUHbI PAabOTbl UK AONYCTUA:

a) He bonee ABYX rpybbIX OWNOOK,

6) unu He 6bonee oaHoM rpyboI OWNBKM M OAHOTO HeaouveTa,
B) Unn He 6onee ABYX-Tpex Herpybbix OWMOOK,

r) nan oaHoM Herpy6oi OWNBKM U Tpex He404eTOB,

[l) N NpU OTCYTCTBUM OLWIMBOK, HO NPU Hannuum 4-5 HegO4ETOB.

OueHKa «2» CTaBUTCA, KOrA4a YMCN0 OWMBOK M HEA0UYETOB NPEBOCXOAMUT HOPMY, MPU KOTOPOW
MOKET BbITb BbICTaB/IEHA OLLEHKA «3», UAN eCAKN NPaBUAbHO BbINOHEHO MEHEE MOI0BUHbI
paboTbl. OLeHKa «1» CTaBUTCA B TOM C/y4Yae, eC/iv Y4EHMK He MPUCTYNan K BbINOJHEHWUIO PaboTbl
WM NPaBUAbLHO BbINOHMA He 6onee 10 % Bcex 3a4aHui, T.e. 3anucan ycaoBUe 04HOM 3a4a4u B
06LLEeNPUHATBIX CUMBONYECKUX 0603HAYEHMUAX.

Yuntenb umeet npaso NMNoCTaBnTb Y4EHUKY OLEHKY BbllLE TOI‘;I, KOTOpaAa npeaycmoTpeHa
«HOPpMaMun», eCan ydHeHUKOM OpUrnMHabHO BbIMNOJIHEHA pa60Ta.

Fpy6biMu cunTaloTca cneayoume owmnbKu:

e He3HaHWe onpeaeneHna OCHOBHbIX MOHATUM, 3aKOHOB, MPaBW/, OCHOBHbIX NONOXEHUM
Teopuu, HeaHaHue GopmMy, OBLLENPUHATBLIX CUMBOJIOB 0003HAYEHUN PU3MUYECKUX
BE/INYUH, eAUHUL, UX U3MEPEHUS;

e He3HaHWe HaMMEHOBaHWUI eAUHUL, U3MepPeHus,

e HeyMeHMe BblAeNUTb B OTBETE IMaBHOE,

e HeymeHMe NPUMEHATb 3HaHMA ANA pelleHUs 33434 U 06bACHEHUA GU3UYECKUX ABNEHUN,
e HeymeHue AenaTb BbiBOAbl M 0606L1eHUA,

e HEYMEeHMe YMTaTb U CTPOUTb FPadUKN U MPUHLMMMUANbHBIE CXEMBI,

e HeyMeHMe NOAroToBMTb YCTaHOBKY UM labopaTopHoe obopyaoBaHME, NPOBECTU
OnbIT, HE0HXOANMBIE PacyeTbl AN UCNONb30BaATb NOJIYYEHHbIE AaHHbIE /15 BbIBOAOB,

e HeyMeHMe Nonb30BaTbCA Y4EOHUKOM U CNPAaBOYHMKOM MO GU3NKE U TEXHUKE,
e HapyweHue TeXHNKN 6e30NacHOCTM NPU BbINOAHEHUN GU3NYECKOTO IKCMEPUMEHTA],
e HebperkHoe OTHoWeHWe K labopaTopHOMY 060PYA0BAHUIO U USMEPUTENBHBIM NPUBOpPam.

K Herpy6bim owmnbkam cnegyet oTHeCTH:



e HETOYHOCTb GOPMYNMPOBOK, ONpeaeNeHNN, NOHATUIN, 3aKOHOB, TEOPWI, BbI3BaHHAA
HEeMno/IHOTOM OXBaTa OCHOBHbIX NPU3HAKOB ONPeAENAEMOro NOHATUA UAN 3aMEHOM
OAHOr0-ABYX U3 3TUX NPU3HAKOB BTOPOCTEMEHHbIMMU.

e OWMWBKM NPU CHATMM NOKA3aHWNIN C U3MEPUTENbHBIX NPUOBOPOB, HE CBA3AHHbIE C
onpeaeneHnem LeHbl AeNeHUA WKabl (Hanpumep, 3aBucALLme oT
PacnoioXKeHUA U3MepUTeIbHbIX NPUHBOPOB, ONTUYECKUE U Ap.),

e OWWBKM, BbI3BaHHbIE HECOHAOAEHMEM YCI0BUIN NPOBEAEHMA ONbITA, YCI0BUN
pPaboTbl U3MepPUTENBHOrO NPUBOPa (HeypaBHOBELLEHHbI BECbI, HE TOYHO OnpeaeeHa
TOYKa oTcyeTa),

e OWWBKKNB YCNOBHbIX 0603HauYeHusx Ha NPUHLUUNNANIbHbIX CXeMaX, HETOYHOCTb rpad)vma n
Aap.,

. HepaLI,MOHal'IbeIl\/i MeTOoA peweHnAa 3aaa4vym nam HeA0CTaToO4YHO I'IpO,CI,yMaHHbI[;i nnaH
YCTHOrIo OTBETa (HapyLueHme JNOTUKKN, NnoAMEHa OTAE/IbHbIX OCHOBHbIX BOMPOCOB
BTOpOCTeI'IeHHbIMVI),

e HepauMoHaNbHble MeToAbl PaboTbl CO CNPABOYHOM U APYrON NNTEPaTYPON,
HeyMeHMe pelaTb 334341 B 0bLem Buae.

HepoueTbi:

e HepauMoHanbHbIe 3aNMUCcK NPU BbIYNCAEHUAX, HEPALLMOHA/IbHbIE NPUEMbI
BblUMCNEHMN, Npeobpa3oBaHM U peLLeHnt 3a4au.

o ApudmeTmyeckne oWNOKMN B BbIYUCIEHUAX, ECIN 3TU OLUIMBKM rpybo He UCKaKatoT
PeanbHOCTb MONYYEHHOro pesy bTaTa.

e OTaenbHble NOrpeLwHoOCcTM B GOpMyInpoBKe BONPOCA UK OTBETA.
e HebperkHoe BbINONHEHME 3aNUCEN, YepTeXKeWn, cxem, rpadrKoB.
o Opdorpadunyeckne n NyHKTYaLMOHHbIE OLWNOKN.



TeKywnit KOHTPOND.
3.2.6. CamocroAatenbHas pabora N2l «KuHematuka», «AuHamuka».

- MNocTpoeHne pUCYHKOB M 06MeH HpopmaLmein ¢ ucnosibaoBaHnem Google n nporpammHbIx
npoayktos Microsoft Excel, Microsoft Word, Zoom, Microsoft, Power Point, Big blue button, Online
Test Pad, Webanketa.

- Momouwb Google, AHAEKC M rONOCOBbLIX MOMOLLHWKOB Siri 1 Anunca.

3.2.7.1. TeKcT camocToaTenbHOM pabotbl Nol.

1.B KaKOM c/yyae TeNo MOXKHO CYMTaTb MaTepuasbHOM TOUKOW? MNpuseaute Npumepsl.

O6OCHy[;1Te BO3MOXHOCTb MPUHATUA Bbl6paHHbIX T€N 3a MaTepUasibHble TOYKMN.

2.Msu4 ynan ¢ BbicoTbl 10 M, OTCKOYMA OT NoAa M 6bia NOMMaH Ha BbicoTe 1,5 m. Haintn nyTb m
nepemeLleHne maya.

3.Teno maccoii 2 Kr, ABUXKETCA Ha BOCTOK, TOPMO3UTCA C MOCTOAHHOM cnnoii 10 H,
HanpaBAEHHON Ha 3anag,. Yemy paBHO U Kyaa Hanpas/ieHO YCKOpPEeHMe Tena’?

4.Camonet nponeten 1 Tpetb NyTH co ckopocTbio 1100 Km/4, a OCTaBLIMINCA MYTb CO CKOPOCTbIO

800 Km/u. HaiiauTe cpeaHIO CKOPOCTb NoneTa.

5.ABToM0b6UNb Maccoit 2000 Kr, ABUrascb Ha ceBep CO CKOpocTbio 90 Km/4, moBepHyn
nepneHANKYNAPHO LWOCCe, Beaylee Ha BOCTOK. Onpenenutb Hanpas/ieHWe UM MOAY/b
N3MeHeHMA MMNyNbca aBTomobuns.

3.2.7.2 Bpems Ha NOAroTOBKY U BbiNO/IHEHUE: 45 MUHYT

3.2.7.3 LLIkana oueHKn o6pa3oBaTeNbHbIX AOCTUNKEHWUIA.

OueHka «5» ctaBuTca 3a paboTy, BbINONHEHHYO 6e3 OWNOOK N HEAO0UYETOB AU UMEIOLLYIO HE
6onee ogHoro Hegoueta. [pyM 3TOM NOCTPOEHME PUCYHKOB M 0B6MeH MHPopMaLmel ¢
ncnosnb3oBaHnem Google 1 nporpammHbIX NpoaykToB Microsoft Excel, Microsoft Word, Zoom,
Microsoft, Power Point, Big blue button, Online Test Pad, Webanketa.

OueHKa «4» cTaBUTCA 3a PaboTy, BbIMONHEHHYIO MO/IHOCTLIO, HO MPW HA/IMYUK B HEll:
a) He bonee oaHoM Herpybolt oWMbKKM M oaHOro Hepo4eTa, 6) unm He 6onee AByX
He04eToB.

OueHKa «3» cTaBuTCA B TOM cnydae, eCnn y4eHUK NpaBuIbHO BbINOZTHU HE MEHEe
NnoN0OBUHDI pa6OTbI nnn gonyctun:

a) He bonee ABYX rpybbIX OWMOOK,



6) nn He bonee oaHOM rpyboIt OLUIMOKKU M OZHOTO
HeJo4eTa, B) UK He bonee ABYX-Tpex Herpybbix olnboK,

r) uan ogHoM Herpyboi OLNMOKK M TPeX HeA04eTOB,

Zl) N NpU OTCYTCTBUM OLWIMBOK, HO NPU Haanuum 4-5 Hego04ETOB.

OueHKa «2» CTaBUTCA, KOr4a YMCNo OWNBOK N HeZ04eTOB NMPEBOCXOAMUT HOPMY, MPU KOTOPOW
MOKeT 6bITb BbICTaB/IEHA OLLEHKA «3», MW eCAU NPABUAbHO BbINOJIHEHO MEHEE NONOBUHbI
paboTbl. OueHKa «1» CTaBUTCA B TOM C/y4ae, eC/IN Y4eHUK He NPUCTYNan K BbIMOJIHEHWIO PaboTbl
WAW NPaBUIbHO BbINOHWUA He 6onee 10 % Bcex 3a4aHWN, T.€. 3aNncan yCc10BMe OAHOM 33434M B
06LLLENPUHATBLIX CUMBOIMYECKUX 0O03HAYEHUAX.

Yyntenb MMeeT NPaBo NOCTAaBUTb YYEHUKY OLLEHKY BbllLEe TOW, KOTOpas
npeAycMOTpeHa « HOPMaMM», eC/IN Y4EHUKOM OPUTMHANbHO BbINO/IHEHA paboTa.

Mpy6bimu cunTaloTCA cheaytouime olWNGKK:

e He3HaHWe onpenesieHMA OCHOBHbIX NOHATUIM, 3aKOHOB, NPaBWU/, OCHOBHbIX NOIOKEHUI
Teopuu, He3HaHue dopmy, OBLLLENPUHATLIX CUMBOIOB 0603HaYEHU GU3NYECKUX
BE/IMYMH, eAUHNL, UX U3MEPEHUA; HEYMEHME UCMNO1b30BaTb COBPeMeHHbIe IT-TexHonormu.

e HEe3HaHWEe HaMMEHOBAHWUI eANHUL, U3MEPEHUA,

e HeyMeHMe BblAeNNUTb B OTBETE [NMaBHOE,

e HeymeHMe NPUMEHATb 3HaHMA A8 pelleHna 33434 U 06bACHEHUA GU3UYECKUX ABNEHUN,
e HeymeHue AenaTb BbiBOAbl U 0606LEeHNS,

e HEYMEHMe YMTaTb U CTPOUTb FPAadUKN U NPUHLMMMANBHBIE CXEMBI,

e HeyMeHMe NoAroToBMTb YCTAHOBKY UM nabopaTopHoe 0bopyaoBaHWe, NPOBECTH
OnbIT, HEOHXOAMMbIE PacyeTbl AN UCNONb30BATbL NOJIYYEHHbIE AaHHbIEe A/1A BbIBOAOB,

e HeyMeHMe NoNb30BaTbCA Y4EOHMKOM U CNPAaBOYHMKOM MO GU3NKE U TEXHUKE,

e HapyweHWe TeEXHUKN 6e30NacHOCTM NPU BbINOIHEHUN GU3NYECKOTO IKCMEPUMEHTA],

e HebpexkHOe OTHOWeHMe K nabopaTopHOoMy 060pyA0BAHMIO U U3MEPUTENbHBIM
npubopam.

K Herpy6bim owmnbkam cnegyet oTHeCTH:

e HeTo4YyHOCTb GOPMY/INPOBOK, ONpPeaesieHNI, MOHATUIN, 3aKOHOB, TEOPUI, Bbi3BaHHasA
HENnoNHOTOM OXBaTa OCHOBHbIX MPMU3HAKOB ONPEAENSAEMOrO NOHATUA NN 3aMEHOMN
OZHOrO-ABYX U3 3TUX NPU3HAKOB BTOPOCTEMEHHbIMMU,

e OWMWBKM NPU CHATMM NOKA3aHWUI C U3MePUTENbHbIX NPUBOPOB, He CBA3aHHbIE C
onpeaeneHneM LieHbI AeNeHUs LWKabl (Hanpumep, 3aBUcALLUE OT
PacnoNoXeHMA U3MepUTE/IbHbIX NPMOOPOB, ONTUYECKUE U Ap.),
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OWNBKM, BbI3BaHHbIE Hecobt04eHMEM YCI0BMIA NPOBEAEHMA ONbITa, YCA0BUM
paboTbl U3mepuTenbHOro npmMbopa (HeypaBHOBELLEHHbI BECbI, HE TOYHO onpeaesieHa
TOYKa oTcyeTa),

OLIJVI6KVI B YC/NIOBHbIX 0603Ha‘-IEHVIHX Ha NpUHUMNNNANbHbIX CXemax, HETOYHOCTb rpadlea n
ap.,

HepaLUMOHa/bHbI MeToA, pPeLleHns 334341 NN HeAO0CTAaTOYHO NPOAYMAHHbIN NAaH
YCTHOro oTBeTa (HapyLleHMe NOTUKK, NOAMEHA OTAENbHbIX OCHOBHbIX BONPOCOB
BTOPOCTENEHHbIMM),

HepaLMOHaNbHble MeToAbl PaboTbl CO CNPABOYHOM U APYrON NNTEPaTYPON,
HeyMeHMe pelwaTtb 3a43a4M B 0bwem suae.

HepoueTbl:

HepaunoHanbHble 3anMcK NpU BbIYNCAEHUAX, HEPALMOHANbHbIE MPUEMDbI
BbIYMCEHUN, MPEe0bPaA30BaAHNIN U pPeLLeHN 3a4aY.

ApudmeTnyeckme owmnbKM B BbIYNCIEHUAX, €CN 3TU OLWMOKM rpybo He MCKaKatoT
peanbHOCTb NOJIyYEHHOrO pe3yabTaTa.

OTpenbHble norpewHocTM B opMyIMpOBKe BONpPOCa UK OTBETA.

HebpeHoe BbINONHEHWE 3aMNUCEN, YEPTENKEN, CXEM, TPAadUKOB.

Opdorpaduryeckme 1 NYHKTyaLMOHHbIE OWNOKN.

3.2.7. CamocroAatenbHan pabora Ne2 «MoneKynsapHaa CTPYKTYpa BelecTsay,

«MKT naeanbHoro rasa».

3.2.8.1. TeKCT camocToaTeNIbHOM paboTbl N22

| BapuaHT.

1.KakoBa macca o4HOro KMI0MOAA BO34yXa NPU HOPMabHbIX yC10BUAX? MPUHATL NIOTHOCTb

BO3A4yXa paBHoi 1,3 I-(I'/M3.

2.BbluncAnTb CpeaHIo CKOPOCTb MOJIEKYA FeINS MPU HOPMabHbIX YCI0BUSAX.
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Ne 3agaHus m, KT M, kr/mMoJib p, [la V, m3 T, K
3 ? 3,2*102 1,5*106 0,83 300
4 2,4 4*10-2 ? 0,4 200
5 0,3 2,8*102 8,5*105 ? 280
6 0,16 4*103 6*104 0,83 ?

Il BapuaHT.

1.CKonbKO Mmonekyn coaepxutca B 1 r3onota?

2.0npenennTb CPeaHIo KBaAPaTUYHYIO CKOPOCTb MOIEKY KUCA0POAa NpU TemnepaType

20%c.
Ne 3agaHus m, KI M, kr/mMoub p, [la V, m3 T, K
3 2 3,2*102 1,5*%10¢ ? 300
4 ? 4*10-2 1,5%105 0,4 200
5 0,3 2,8*102 ? 0,5 280
6 0,16 4*103 6*104 0,83 ?
3.2.8.2. Bpems Ha NOArOTOBKY U BbiMOJIHEHUE: 45 MUHYT
3.2.8.3. LUkana oueHKM 06pasoBaTe/ibHbIX AOCTUNKEHUIA.
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OueHka «5» ctaBuTca 3a paboTy, BbINOJIHEHHYIO 6€3 OWMOOK U Hea04YeToB
AN MMmetoLLyto He bonee ogHOro Hego4eTa.

OueHKa «4» cTaBUTCA 3a PaboTy, BbIMONHEHHYIO MOIHOCTbIO, HO MPW HA/IMYUK B HEl:
a) He boniee ogHOM Herpyboi oWMBKN N oaHOro Hego4eTa, 6) unu He 6onee AByx
He04eToB.

OugeHKa «3» CTaBUTCA B TOM C/ly4ae, eC/IN YYEHUK NPABU/IbHO BbINOJHUA HE MeHee
NoNOBUHbI PaboTbl MM AONYCTUA:

a) He bonee ABYX rpybbIX OLUMOOK,

6) nnn He 6oniee oaHoOM rpy6ol OLLIMBKKN M OAHOTO HeA04ETa,
B) Unun He 6onee ABYX-Tpex Herpybbix OWMOOK,

r) nan oaHoM Herpy6oi OLWNOKM U Tpex He404eTOB,

A) UAn Npun OTCyTCTBMM OWMBOK, HO NPU HAaNMYMK 4-5 HeJ04eTOB.

OueHKa «2» CTaBUTCA, KOr4a YMCcno oWnBoK 1 HeZ04YeTOB NMPEBOCXOAUT HOPMY, MPU KOTOPOW
MOXET bbITb BbICTaBAEHA OLEHKa «3», UK €CAN NPaBUIbHO BbIMOJHEHO MEHEE NOJIOBUHbI
paboTbl. OueHKa «1» CTaBUTCA B TOM C/ly4ae, eC/iv YYEHMK He NPUCTYNa K BbIMOJHEHUIO paboThbl
WAW NPaBUNbHO BbINOAHWUA He 6onee 10 % Bcex 3ag4aHWiA, T.e. 3anncan yCcaoBMe OAHOM 33434M B
06LLENPUHATBIX CUMBOIMYECKMX 0B03HAYEHMAX.

Yuutenb umeet npaBo NMNOCTaBUTb Y4EHUKY OLLEHKY Bbille TOVI, KOTOpaAa npeaycmoTpeHa
«HOpMamMun», eCint Y4EHUKOM OPUTUHANIbHO BbINMOJ/IHEHA pa60Ta.

Mpybbimu cuuTaloTCcA cneayrowme ownbKu:

He3HaHWe onpeaeneHnsa OCHOBHbIX MOHATWUI, 3aKOHOB, NMPaBW/, OCHOBHbIX
NONOXKEHWNI TEOPUMN, HE3HAHNE PopMy, OBLLENPUHATLIX CUMBOJ/IOB
0603HaYeHMN PUIMYECKUX BENNUYUH, eANHUL, UX UBMEPEHUS;.

e He3HaHWe HAMMEHOBaHWUI eANHUL, U3MEPEHUSA,

e HeyMeHMe BblAeNNUTb B OTBETE I1aBHOE,

e HeymeHMe NPUMEHATb 3HAHMA ANA pelleHma 3a4a4 U 06bACHEHMA PU3NYECKUX ABNEHUN,
e HeyMeHMe AenaTb BbiBOAbl M 0606 eHUs,

e HEyYMEeHMe YNTaTb U CTPOUTb FPAadUKM U NPUHLUNNANBHBIE CXEMDI,
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HeyMeHue NoAroToBUTb YCTaHOBKY UK nabopaTopHoe 0bopyaoBaHMe, NPOBECTH
OnbIT, HEOBX0AMMbIE PacyeTbl UK UCMONb30BaTb NOMYYEHHbIE AaHHbIe 419 BbIBOAOB,

HeyMeHMWe Noib30BaTbCsA Y4EOHMKOM M CNPAaBOYHUKOM MO GpU3MKe U TEXHUKE,
HapyLleHue TeXHUKN 6e30NacHOCTU NPU BbINONHEHNN GU3NYECKOTO SKCNEPUMEHTA,
HebpeXKHoe OTHoLeHMe K [abopaTopHOMY 060PYA0BAHMIO U U3MEPUTENbHBIM NpUbBOopam.

K Herpy6bim owiMbKam cnegyet oTHeCTU:

HETOYHOCTb GOPMYIMPOBOK, ONpeseneHNn, NOHATUIN, 3aKOHOB, TEOPUI, BbI3BaHHasA
Heno/sIHOTOM OXBaTa OCHOBHbIX MPM3HAKOB ONPeAeNAeMoro NoHATUA UM 3aMeHOM
04HOro-ABYX U3 3TUX MPU3HAKOB BTOPOCTENEHHbIMM,

OLMOBKM NPU CHATUM NOKA3AHUIN C U3MEPUTENbHbIX NPUOOPOB, HE CBA3AHHbIE C
onpeaeneHnem LeHbl AeNeHUsA WKanbl (Hanpumep, 3aBucalLme ot
pPacnonoXKeHua n3amepuTeibHbIX NPUHOPOB, ONTUYECKME U Ap.),

OLWMBKM, BbI3BaHHbIe HECOBNOAEHMEM YCNOBUI NPOBEAEHNS ONbiTa, YCN0BUIA
paboTbl USMEPUTENILHOTO NPMbopa (HeypaBHOBELLEHHbI BECbI, HE TOYHO OnpeaeneHa
TOYKa oTcyeTa),

owmnbKM B YCNOBHbIX obo3HavyeHUnAx Ha NPUHUUNNANBbHbBIX CXEMaX, HETOYHOCTb rpad)MKa n
Ap.,

HEepaUNOHabHbI METOZ peLleHna 334341 UM HEAOCTATOYHO NPOAYMAHHbIM NAaH
YCTHOrO OTBeTa (HapyLleHWe 0TUKKU, MOAMEHA OTAENbHbIX OCHOBHbIX BONPOCOB
BTOPOCTENEHHbIMM),

HepaLuMOoHanbHble MeToAbl PaboTbl CO CNPABOYHOM U APYron ANTEPaTypPoN,
HeyMeHMe pelwaTtb 3a434v B 0buiem Buae.

HepoueTbl:

3.2.9.

HepauuoHanbHble 3anucK Npu BbIYUCNEHUAX, HEPALMOHA/IbHbIE MPUEMDbI
BblYMCNEHMN, NPeobpPaA30BaAHNI U peLLleHN 3a4aY.

ApnomeTnyeckmne owmnbKN B BbIYUCIEHUSAX, €CN 3TU OLLIMBKM rpybo He UCKaxKatoT
peanbHOCTb NOJIYyYEHHOro pe3yabTaTa.

OTaenbHble NOrpeLwHoCcTM B GOpMyIMPOBKE BONPOCA MK OTBETA.
HebpeKHoe BbINONHEHWNE 3aMNUCEN, YEPTEKEN, CXEM, TPadUKOB.
Opdorpaduyeckme U NyHKTyaUNOHHbIE OWMOKM.

CamoctonaTenbHan pabora Ne3 «XKupgkoctb u nap».
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3.2.9.1. TeKcT camocToATeNbHOM paboTbl N23.
1.[laBneHne BOAHOro Napa B BO34yxe Npu temneparype 300 C paBHo 2,52 Kla.

Onpeaennte OTHOCUTENbHYIO BNAXKHOCTb BO34yXa, €C/IM AaB/EHME HACbIWEHHOro napa npwu
3TOlM Temnepatype pasHo 4,2 Kla.

2.Ha Kakyto BbICOTY NOAHMMAETCA BOAA B CMAaYMBaEMOWM €10 KanunaspHoM TpybKe paanycom
1,5 mm?

3.o/IKHbI 1M CMa304Hble MaTepunasibl CMadYmMBaThb TpyLLMeca MeTannbl?

3.2.9.2. Bpems Ha NOATOTOBKY U BbiMOJIHEHUE: 25 MUHYT
3.2.9.3. LUKana oueHKu 06pa3oBaTeibHbIX AOCTUKEHUA.

OueHKka «5» ctaBuTca 3a paboTy, BbINO/IHEHHYO 63 OWNOOK U HeJ04YETOB UM UMEIOLLIYIO HE
6onee oaHOro HegouerTa.

OueHKa «4» cTaBuTCA 33 PaboTy, BbINOJIHEHHYIO MNOIHOCTLIO, HO NPY HA/IMYUK B HE:

a) He bonee oagHoM Herpybolt oWwnbKK U oaHOro Heao4eTa, 6) unu He bonee AByX
He04YeToB.

OueHKa «3» CTaBMTCA B TOM cnyyae, eCnn ydeHUK npaBuaibHO BbIMOJIHU HE MeHee
NOJIOBUHDI pa6OTbI nnn gonyctun:

a) He bonee AByYxX rpybbIX OLNOOK,
6) unu He 6bonee oaHoM rpyboM OWNOBKM M OAHOFO HeAoYeTa,

B) UM He 6onee ABYX-Tpex Herpybbix OLWNOOK,

r) unn oaHOM Herpyboi oWMOKM U TPEX HEAOYETOB,

A) M NPU OTCYTCTBUM OWIMBOK, HO MPU HANMYUK 4-5 HeA0YETOB.

OugeHKa «2» CTaBUTCA, KOrAa YMCN0 OLWMBOK N HeA0YETOB NPEBOCXOANT HOPMY, NMPU KOTOPOW
MOKET BbITb BbICTaB/IEHa OLLEHKa «3», UAN eCAKN NPaBUAbHO BbINOJHEHO MEHEEe NOI0BUHbI
paboTbl. OueHKa «1» CTaBUTCA B TOM C/yYae, eC/IM YYEHUK He NPUCTYNa K BbINOJIHEHUIO paboTbl
AN NPaBUNbLHO BbINOHUA He 6onee 10 % Bcex 3aaHMi, T.e. 3anMUcan ycoBMe O4HOM 3a43a4M B
06LWENPUHATLIX CUMBOINYECKMUX 0603HaYeHUAX.
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Yuutenb umeet npaBo NOCTaBUTb Y4HEHUKY OLUEHKY Bbllle TO[;I, KOTOpaAa npeaAyCMOTpeHa
«HOpMamMun», eCint Y4HEHUKOM OPUTUHANIbHO BbINMO/IHEHA pa60Ta.

pybbimu cuntaloTca cneayrowme ownMbKu:

e He3HaHMue onpeaeneHna OCHOBHbIX MOHATUI, 3aKOHOB, NPABUJ, OCHOBHbIX MOM0XEHUN
Teopuu, HesHaHue popmy, o6LLENPUHATBIX CUMBOJIOB 0603HaYEeHMIN HU3UYECKNX
BE/IMYUNH, €ANHUL, UX U3MEPEHUS;

e He3HaHWe HaMMEeHOBaHWUWN eINHULL U3MEPEHMUS,

e HEyMeHMe BblAe/IUTb B OTBETE INaBHOE,

e HEyMeHMe NPUMEHATb 3HaHMA A8 pelleHUs 33434 U 06bACHEHUA GU3UYECKUX ABNEHUN,
e HeymeHue aenaTb BbiBOAbl U 0606LLEeHUS,

e HEYMEHMeEe YMTaTb U CTPOUTb FPadUKKN U MPUHLMMUANBHBIE CXEMBI,

e HeyMeHMe NoAroToBMTb YCTaHOBKY MW nabopaTopHoe o6opyaoBaHue, MPOBECTU
OnbIT, HeO6X0AMMbIE pacyeTbl AN UCMONb30BaTb NOMYYEHHbIE AaHHbIE A/ BbIBOAOB,

e HeyMeHMe NoNb30BaTbCA Y4EOHUKOM U CNPABOYHMKOM MO GU3NKE U TEXHUKE,
e HapyweHue TeEXHUKK 6e30MacHOCTU NP BbIMNOJIHEHUN GU3UUYECKOTO SKCNEPUMEHTA,
e HebpexHOe OTHOLIEHME K NabopaTopHOMY 060PYA0BaAHUIO U USMEPUTENIbHBIM NpUbopam.

K Herpybbim owimnbKam cneayer oTHeCTu:

e HETOYHOCTb (I)OpMYI'IVIpOBOK, OI'IpGﬂ,EfIEHVIVI, I'IOHFITMI‘;I, 3dKOHOB, TEOpMVI, Bbl3BaHHAA
HEeno/IHOTOW OXBaTa OCHOBHbIX NPU3HaKOB onpeaenaemoro noHATUA Nan 3aMeHoM
OA4HOro-aByx n3 aTuX NpnU3HaAakKoB BTOPOCTENEHHbIMMU,

e  OLWMBKN NPU CHATMM NOKa3aHUI C U3MePUTE/IbHbLIX MPUBOPOB, HE CBA3aHHbIE C
onpeaeneHneMm LieHbl AeNeHNA WKanbl (Hanpumep, 3aBuUcALLNE OT
PacnonoXeHns U3MmepuTe/ibHbIX MPUBOPOB, ONTUYECKUE U Ap.),

e OLWMOKM, BbI3BaHHbIE HECOBNIOAEHMEM YCNOBUI NPOBEAEHUS ONbITa, YCN0BUIA
paboTbl N3mepuTenbHOro npmubopa (HeypaBHOBELLIEHHbI BECbI, HE TOYHO onpeaesneHa
TOYKa oTcyeTa),

(] OoWwmnbKM B YCNOBHDbIX ob03HayeHUax Ha NMPUHUUNNANbHbLIX CXeMaX, HETOYHOCTb rpacbm(a n
ap.,

e HepauMOHaNbHbIA METOA pPeLleHMA 334341 UM HEAOCTAaTOYHO NPOAYMAHHbIN NaH
YCTHOro oTBeTa (HapyLlleHMe NOTUKK, NOAMEHA OTAENbHbIX OCHOBHbIX BOMPOCOB
BTOPOCTENEHHbIMM),
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e HepauMoHanbHble MeToAbl PAabOoTbl CO CNPAaBOYHOW U APYTON INTEPATYPOH,
HeyMeHWe peLuaTb 33434M B 0bLLem Buae.

HepoueTtbl:

e HepauunoHanbHble 3aNUCKU NPU BbIYUCNEHUAX, HEPALLMOHA/IbHbIE NPUEMbI
BblUMCEHMN, NPeobpa3oBaHUii U peLleHni 3a4au.

e Apudmetmnyeckume owWmnbKN B BbIYUCIEHMAX, ECIN 3TN OWIMOKN rpybOo He UCKaXKatoT
peanbHOCTb NO/IY4EHHOrO pe3yabTaTa.

e OTaenbHble NOrpewHocT! B GopmyInMpoBKe BONPOCa UM OTBETA.
e HebpekHoe BbINONHEHME 3aNUCeN, YepTexKen, cxem, rpaduKos.

Opdorpaduryeckme U NYHKTYaUUOHHbIE OLNOKN.

3.2.10. CamoctoAatenbHaa pabora Ne4 «Cunbl IM B3aumopeincTBMa HeENOABUMKHbIX
3apapoBy.

3.2.10.1. TeKCT camocToaTeNbHO paboTbl N24.

1.3anuwmnTen 3aKoH KynoHa, 1 yKaxkuTe Kakne BesIM4MHbl 0603HaYEHbI MCNOIb30BAHHbIMM BaMU
6yKkBamm.

2.Hanpa)keHHOCTb nonA A HanpaB/aeHO Ha BOCTOK M paBHa 2%10° H/Kn. Kakaa cMna v B Kakom
HanpasneHun byaeT fencTBoBaTh Ha 3apas -3 MkKn?

3.0npep,enV|Te YCKOPEHUA SNEKTPOHA B TOUKE B, €C/IN HaNnpAXeHHOCTb NoJA B 3TOI7| TOYKEe paBHa
1,3 *10%L H/Kn.

4.C KaKol cM10i B3aMMOAEeNCTBYIOT ABa 3apsaga no 108 Kn KaxKAbll, Haxoaauwmecs Ha
pacctoaHMn 5 cm gpyr ot apyra?

5.Yem oTAnYaloTCA NOAA, CO34aHHbIE ABYMA 3aPANKEHHBIMU TENAMMU, IMHUM HANPAXKEHHOCTU
KOTOpPbIX M306parKeHbl Ha PUCYHKe
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depepanbHoe rocysapcTseHHoe 6togKeTHoe
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PaGoyast nporpaMma AuCHMIJIMHBI (MOXYs1) «PU3NKA»

3.2.10.2 Bpems Ha NOArOTOBKY U BbiMOJIHEHUe:___45 MUHYT

3.2.10.3 LUKana oueHKu o6pa3oBaTesibHbIX AOCTUKEHUNA.

OueHKka «5» ctaBuTca 3a paboTy, BbINO/IHEHHYO 6€3 OWNOOK U HeA04YETOB UM UMEIOLLIYIO HE
6osee ogHOro HegoveTa.

OueHKa «4» cTaBUTCA 3a PaboTy, BbIMONHEHHYIO MONHOCTbIO, HO MPU HA/IMYNK B HElA:
a) He bonee ogHoM Herpyboi oWNBKN 1 0aHOro Heao4eTa, 6) unm He 6onee AByx
He04YeToB.

OueHKa «3» CTaBUTCA B TOM C/ly4ae, eCIN YYEHUK NPaBUAbHO BbINOIHWUA HE MEHEE NOJIOBUHDI
paboTbl MM AONYCTUA:

a) He bonee ABYX rpybbIX OWMOOK,

6) nnm He 6onee ogHoM rpyboi OWIMOKKM M O4HOTO Heao4YeTa,
B) UK He 6onee ABYX-Tpex Herpybbix OLWNOOK,
r) uAn oaHoM Herpyboi OLNOKM U Tpex He404ETOB,

A1) NIY NPU OTCYTCTBUM OWIMBOK, HO MPU HAIMUYNK 4-5 HEA0YETOB.

OugeHKa «2» CTaBMTCA, KOTAa YMCN0 OWMOOK U HEAOYETOB NPEBOCXOANT HOPMY, NPU KOTOPOWM
MOXKeT ObITb BbICTaB/IEHA OLEHKA «3», AN eCAU NPaBUAbHO BbINOJIHEHO MEHEE NONOBUHbI
paboTbl. OueHKa «1» CTaBUTCA B TOM Cy4ae, eC/IM y4eHUK He NPUCTYNan K BbINOJIHEHWUIO PaboTbl
WM NPaBUNbHO BbINOAHWA He 6onee 10 % Bcex 3agaHWi, T.e. 3anncasn YCA10BME OAHOM 3a4a4M B
06LWEeNPUHATLIX CUMBOIMYECKMX 0603HaYeHuMAX.
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Yuutenb umeet npaBo NOCTaBUTb Y4HEHUKY OLUEHKY Bbllle TO[;I, KOTOpaAa npeaAyCMOTpeHa
«HOpMamMun», eCint Y4HEHUKOM OPUTUHANIbHO BbINOJ/IHEHA pa60Ta.

pybbimu cuntaloTca cneayrowme ownMbKu:

e HEe3HaHue onpeaeneHna OCHOBHbIX MOHATMUIN, 3aKOHOB, NPaBWJ, OCHOBHbIX MOM0XEHUN
Teopun, HesHaHue popmy, obLLLENPUHATBIX CUMBOJIOB 0603HAaYEeHUIN PU3NYECKMX
BE/IMYUNH, €ANHUL, UX U3MEPEHUS;

e He3HaHWe HaMMEeHOBaHUWN eINHULL U3MEPEHMUS,

e HEyMeHMe BblAe/IUTb B OTBETE INaBHOE,

e HeyMeHMe NPUMEHATb 3HaHMA A/1A pelleHns 3a4a4 U 06bACHEHUA GUINYECKUX ABEHUN,
e HeymeHue aenaTb BbiBOAbl U 0606LLEeHUS,

e HeymeHue YNTaTb U CTPOUTb rpad)MKM N NPpUHUMUNKNaIbHblEe CXEMbI,

e HeyMeHMe NoaroToBUTb YCTAHOBKY UM nabopaTopHoe 0bopyaoBaHWe, NPOBECTH
OMbIT, HEOHXOAMMbIE PACYETHI AN UCMONBb30BATH NOJTyYEHHbIEe AaHHbIe A1 BbIBOAOB,

e HeyMeHMe No/ib30BaTbCA y4eOHUKOM U CPABOYHUKOM MO GU3KKE N TEXHUKE,
e HapyleHue TeXHUKM 6e30MacHOCTU NPU BbINOHEHNN GU3NYECKOTO SKCNEPUMEHTA,
e HebperkHoe OTHOLeHMe K 1labopaTopHOMy 060PyA0BaAHMIO U U3MEPUTENIbHBIM NPUbopam.

K Herpy6bim olumbKam cneayeT OTHECTU:

e HeTo4YyHOCTb GOPMY/INPOBOK, ONPeaeieHNI, MOHATUIN, 3aKOHOB, TEOPUI, BbI3BaHHasA
HEMONHOTOM OXBaTa OCHOBHbIX MPMU3HAKOB OMNPEeAENSEMOr0 NOHATUA NN 3aMEHON
OZHOTrO-ABYX M3 3TUX NPU3HAKOB BTOPOCTENEHHbIMU,

e OWMWBKM NPU CHATMM NOKA3aHWUIN C U3MEPUTENbHBIX NPUBOPOB, HE CBA3aHHbIE C
onpeaeneHnem LeHbl AeNeHua WKanbl (Hanpumep, 3aBucalLme ot
PacnoNoXKeHUs N3MepuTeIbHbIX MPUBOPOB, ONTUYECKKE U Ap.),

e  OLWMNBKMK, BbI3BaHHble HECOBAIOAEHMEM YCNOBUIA NPOBEAEHMA ONbITa, YCIOBUIA
paboTbl USMEPUTENILHOTO NPUbopa (HeypaBHOBELLIEHHbI BECbI, HE TOYHO onpejeseHa
TOYKa oTcyeTa),

e OLWMOKM B yCNOBHbIX 0603HAYEHMAX HA NMPUHUMNNANBHbBIX CXEMaX, HETOYHOCTb rpadmKa u
ap.,

e  HEepaLMOHaNbHbIN METOZ PeLIeHNn 334341 UK HEeAOCTaTOYHO NPOAYMAHHbIN NAaH
YCTHOro OTBETa (HapyLLeHMe NOTUKKM, NOAMEHA OTAE/IbHbIX OCHOBHbIX BONPOCOB
BTOPOCTENEHHbIMM),
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e HepauMoHanbHble MeToAbl PAabOoTbl CO CNPAaBOYHOW U APYTON INTEPATYPOH,
HeyMeHWe peLuaTb 33434M B 0bLLem Buae.

HepoueTbl:
e HepaumMoHanbHble 3anNnCcK NPU BbIMUCNEHUAX, HEPALLMOHA/IbHbIE MPUEMbI
BbIYMCIEHMN, NPE0OPA30BAHNI U peLLEHNI 3a4au.

e ApudmeTnyeckme oWmnbKN B BbIYUCIEHUAX, ECIN 3TN OWMOKN rpybOo He UCKaXKatoT
peanbHOCTb NOJIyYEHHOrO pe3yabTaTa.

e OTaenbHble NorpewHocT! B popMyanMpoBKe BONpoca Uan oTBeTa.
e HebpexHoe BbINO/IHEHME 3aMNUCel, YePTEXKEN, CXEM, TPaPUKOB.
Opdorpaduyeckmne 1 NyHKTyaLMOHHbIE OLNOKMN.

3.2.11. CamocToATenbHan paborta Ne5 dHeprua M B3aumoaencTBmMa NOABUMKHDbIX
3apapoB».

3.2.11.1. TeKCT camocToAaTeNbHO paboTbl N25.
| BapuaHT

1.Kakyto paboTy coBepwnT noae Npu nepemelteHnn 3apaaa 20 HKA M3 TOYKKM ¢ noTeHUMaNOM
700B B TO4YKY ¢ noTeHumansom 200B?

2. Haingute paboTy 3NEKTPUYECKOro NoiA HanpaXKeHHOCTbio 1 KB/m, ecam 3apag, B 25 HKA
nepemecTu/iv Ha 2 CM B Hanpas/ieHUM 3apaaa «-25 HKax»?

3. HanpssKeHHOCTb MeXay ABYMSA TOYKaMM, NEeKaALWMMM Ha OAHOM IMHUWN HaNPAXKEHHOCTH
0AHOPOAHOro Noa, 2 KB/m. Hanaute HanpaxeHHOCTb, eCIN PacCTOAHNE MeXay Toukamm 10 cm.

Il BapuaHT

1.Kakyto paboTy coBepwunT none npu nepemeteHmm 3apaga 20 HKA M3 TOUYKKM € NOTEHLUMANOM
100B B TouKy c noTeHumnanom 400B?

2. HaiianTe paboTy an1eKTpUYECcKoro nona HanpaskeHHocTbio 1 KB/m, ecam 3apag 8 20 HKA
nepemMecTun Ha 6 cm B HanpassieHnu 3apsaaa «-20 HKax»?

3. HanpAKeHHOCTb MeXKAay ABYMSA TOUKaMM, IeXKallMMM Ha OAHOM IMHUWN HanpPsAXKeHHOCTH
oAHOPOAHOro nona, 2 KB/m. HanguTe Hanpa)KeHHOCTb, €CIN PACCTOAHNE MEXAY TOYKamM 4 cm
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3.2.11.2. Bpems Ha NOATOTOBKY M BbINOJIHEHUE: 45 MUHYT

3.2.11.3. LUKana oueHKu o6pa3oBaTesibHbIX AOCTUKEHUA.

OugeHKa «5» cTaBuTCA 3a paboTy, BbINOJIHEHHYO 6€3 OWMOOK N HE0YETOB NN UMEIOLLYIO He
b6onee ogHOro HegouveTa.

OueHKa «4» cTaBUTCA 3a PaboTy, BbIMONHEHHYIO MONHOCTbIO, HO MPU HA/IMYUK B HEll:
a) He bonee oagHoM Herpybolt oWwnMbKM U oaHOro Heao4eTa, 6) unm He bonee AByX
He04YeToB.

OueHKa «3» CTaBMTCA B TOM C/ly4ae, €C/IM YYeHUK NPaBUIbHO BbIMONHUA HE MeHee
NoNOBUHbI PabOTbl MM AONYCTUA:

a) He 6onee AByx rpybbIX OLWNOOK,

6) nnn He bonee oaHoM rpy60I OLUIMOKK U OAHOIO HEA04ETa],
B) Unn He 6onee ABYX-Tpex Herpybbix OWMOOK,

r) uan oaHoM Herpyboi OLNOKM U Tpex He404ETOB,

[l) N NpU OTCYTCTBUM OLWIMBOK, HO NPU Hannuum 4-5 HegO4ETOB.

OLeHKa «2» CTaBMTCSA, KOr4a YMCN0 OWMBOK U HeZ04eTOB NPEBOCXOANUT HOPMY, NPU KOTOPOW
MOXKET BbITb BbICTaBAEHA OLEHKA «3», UM eCAN NPABUIbHO BbIMOJHEHO MEHEE NOJIOBUHbI
paboTbl. OLeHKa «1» CTaBMTCA B TOM C/ly4ae, €C/IM YYEHUK He MPUCTYNa K BbIMOJAHEHWUO paboTbl
WU NPaBUALHO BbIMNOHUA He 6onee 10 % Bcex 3aaHuiA, T.e. 3anuncan ycioBue 04HOM 3a43a4um B
06LENPUHATBIX CUMBOIMYECKMX 0BO3HAYEHMAX.

Yuntenb umeeT npaso NOCTaBUTb yYEHUKY OLEHKY Bbllle TOI\;I, KOTOpaAa npeaAyCMOTpEHa
«HOPpMaMun», eCim yY4HeHUKOM OPUTUHA/IbHO BbINOJ/IHEHA pa60Ta.

Fpy6biMu cunTaloTCa cneaylowme ownbKu:

e He3HaHWe onpeneneHna OCHOBHbIX MOHATUM, 3aKOHOB, NPaBWU/, OCHOBHbIX NOIOKEHUM
Teopun, HeaHaHue GopmMy, 06LLENPUHATBLIX CUMBOIOB 0603HaYEHNI PU3NYECKNX
BEINUYUH, eANHUL, UX U3MEPEHMUS;
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e He3HaHWe HaMMEHOBaHWUI eaNHUL, U3MEepPEHUS,

e HeyMeHMe BblAeNUTb B OTBETE MaBHOE,

e HeyMeHMe NPUMEHATb 3HAHWA ANA PeLleHUs 3a4a4 N 06bACHEHUA GU3UYECKMX ABEHUN,
e HeymeHue aenaTb BbIBOAbl U 0606LLEHUS,

e HEyYMEHMe YNTaTb U CTPOUTb rPadUKM U NPUHLUNNANBHBIE CXEMDbI,

e HeyMeHMe NoAroToBUTb YCTAHOBKY UK NabopaTopHoe 0bopyaoBaHNE, NPOBECTH
OnbIT, HEOBX0AMMbIe PacyeTbl UK UCMONb30BATb NOJYYEHHbIE AaHHbIE ANS BbIBOAOB,

e HeyMeHMe Noab30BaTbCA y4eOHUKOM M CPABOYHUKOM NO GU3KKE N TEXHUKE,
e HapyLleHue TeXHUKM 6e30MacHOCTM NPU BbINONHEHUN GU3NYECKOTO SKCNEPUMEHTA,
e HebperkHoe OoTHoLeHMe K 1abopaTopHOMy 060PYyL0BAHUIO U U3MEPUTENbHBIM NPUBOopam.

K Herpy6bim olumbKam cneayeT OTHECTU:

e HETOYHOCTb GOPMYINPOBOK, ONpeseeHNn, NOHATUIN, 3aKOHOB, TEOPWUI, BbI3BaHHaSA
HEeno/NHOTOM OXBaTa OCHOBHbIX MPM3HAKOB ONPeAeNAeMoro NoHATUSA NN 3aMeHOoM
04HOro-ABYX U3 3TUX MPU3HAKOB BTOPOCTENEHHbIMM,

e OLWMBKM NPU CHATUM NOKA3AHWNI C U3MEPUTE/IbHbIX NPUOOPOB, HE CBA3AHHbIE C
onpeaeneHnem LeHbl AeNeHUsA WKanbl (Hanpumep, 3aBucalLme ot
pPacnonoXKeHua namepuTebHbIX NpMbopoBs, oNTUYECKUE 1 4p.),

e OLWMNBKMK, BbI3BaHHbIE HECOBAIOAEHMEM YCNOBUI NPOBEAEHMA ONbITA, YC0BUIA
paboTbl UsmepuTeNbHOro Npubopa (HeypaBHOBELLEHHbI BECbI, HE TOYHO onpeaeneHa
TOYKa oTcyeTa),

e OWWNBKKNB YCNOBHbIX 0603HauyeHmax Ha NMPUHUNUNNANIbHbIX CXEMaX, HETOYHOCTb rpachKa n
Aap.,

e HepauMOHaNbHbIA METOA, pPeLleHns 334341 UM Hef0CTaTOYHO NPOAYMAHHbIN NAaH
YCTHOro OTBETa (HapyLLleHMe NOTUKK, NOAMEHA OTAEe/IbHbIX OCHOBHbIX BOMPOCOB
BTOPOCTENEHHbIMM),

e HepauuoHanbHble MeToAbl PaboTbl CO CNPABOYHOM U APYroi ANTEPaTYPON,
HeyMeHMe pelwaTtb 3a43a4M B 0bLem Buae.

HepoueTbi:
e HepauynoHanbHble 3aNMcK NPu BbIYNCNEHMAX, HEPALLMOHAbHbIE NPUEMDI
BblYMCIEHMN, NPe0bpPa30BaHNI U peLleHn 3aaau.

o ApudmeTnyeckune oWnNBKN B BbIYUCNEHMAX, EC/IN 3TU OLLMOKKN rpybo He UCKaxKatoT
peanbHOCTb NOJIyYEHHOrO pe3yabTaTa.
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e OTaenbHble NOrpewHocT! B GopmMyanMpoBKe BONPOCa UM OTBETA.
e HebpexkHoe BbINONHEHME 3aNUCeN, YepTexKen, cxem, rpadpuKos.
Opodorpaduyeckme n NyHKTYaLMOHHbIE OLNOKMN.

3.2.12. CamocrosTenbHas pabora N26 «MarHuTHoe none».

3.2.12.1. TeKCT camocToaTeNbHO paboTbl N26.

1.C KaKkol cMNon aeincTByeT MarHUTHoe nose ¢ nHAykuuei 10 mTn Ha NPOBOAHMK, B KOTOPOM
cuna ToKa cocTtaBnsaeT 50 A, ecan AnMHaA aKTMBHOM YacTu NpoBogHMKa cocTtasaseT 0,1 m? Mone
M TOK NepneHaAnKyNAapHbl.

2.0npenenntb cMay, AENCTBYIOLLYO Ha NPOBOAHUK AnanHon 0,5 m npu Toke cnnoii 2 A, B
MarHuTHoe none c nHgykumen 0,5 Tn, ecnv yron mexay HanpasaeHMAMM BEKTOPaA

MHAYKLUM NONA U TOKOM 90O " 300'

3.PacuuTaiite MarHUTHYO MHOYKUNIO NOCTOAHHOIO MarHmuTa, eCcnun:

F=0,12 H; I=0,5 A; Al =0,16 m; n=125; sin90°=1

3.2.12.2. Bpems Ha NOATOTOBKY U BbiNOJIHEHUE: 25 MUHYT
3.2.12.3. LUKana oueHKN ob6pasoBaTeibHbIX AOCTUKEHWIA.

OueHKa «5» cTaBuTca 3a paboTy, BbINONHEHHYIO 6€3 OLWMBOK M HEL0YETOB U UMEIOLLYIO He
6onee ogHOro HegoueTa.

OueHKa «4» cTaBUTCA 3a PaboTy, BbIMONHEHHYIO MOIHOCTbIO, HO MPW HA/IMYNK B HEll:
a) He bonee oagHoM Herpybolt oWwMbKKM U oaHOro Heao4eTa, 6) unm He 6onee AByX
He04eToB.

OueHKa «3» CTaBUTCA B TOM cnydae, eCn y4eHUK NpaBUIbHO BbINOJIHUA HE MEHEE
NoN10BUHDI paGOTbI nnn gonyctun:

a) He 6onee AByYxX rpybbIX OLINOOK,
6) unu He 6bonee oaHoM rpyboI OWNOBKM M OAHOTO HeAoYeTa,

B) UM He 6onee ABYX-Tpex Herpybbix OLWNOOK,
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r) UM ogHOM Herpyboli oWKBKN 1 Tpex HeL04eTos,

Zl) AN NPpU OTCYTCTBUM OLIMBOK, HO NPU Hannuum 4-5 HegO4ETOB.

OugeHKa «2» CTaBMTCA, KOrAa YMCN0 OWMOOK N HeA04YETOB NPEBOCXOANT HOPMY, NMPU KOTOPOW
MOXeT ObITb BbICTaBNIEHA OLEHKA «3», N eCAn NPaBUAbHO BbINOJIHEHO MEHEE NONOBUHbI
paboTbl. OueHKa «1» CTaBUTCA B TOM C/1y4ae, €C/IM YYEHUK HE MPUCTYNAA K BbIMONHEHWUIO PaboThbl
WAV NPABUIbHO BbINOHWUA He 6onee 10 % Bcex 3a4aHWM, T.€. 3aNncan yC10BMe OAHOM 33434M B
06LWEeNPUHATBIX CUMBOIMYECKMX 0603HaYeHMAX.

Yyntenb MmeeT NpPaBo NOCTAaBUTb YYEHMKY OLEHKY BbllLe TOW, KOTopas NpeaycMoTpeHa
«HOPMaMM», eCI1 YY4EHUKOM OPUrMHANbHO BbINOAHEHa paboTa.

Mpy6bimu cunTatoTCca cneayrowme ownbKu:

e He3HaHWe onpenesieHMA OCHOBHbIX NOHATUI, 3aKOHOB, NPaBWUJ/, OCHOBHbIX NOIOKEHUI
Teopun, HesHaHue Gopmy/, OBLLLENPUHATLIX CUMBOJIOB 0603HAYEHUIN PU3NUYECKUX
BE/IMYUNH, eANHUL, UX U3MEPEHUS;

e HEe3HaHWEe HaMMEHOBaHWUI eNHNL, U3MEePEHUA,

e HeyMeHMe BblAe/UTb B OTBETE [NaBHOE,

e HeymeHMe NPUMEHATb 3HaHMA A8 pelleHns 33434 U 06bACHEHUA GU3UYECKUX ABNEHUN,
e HeymeHue AenaTb BblBOAbl U 0606LWEeHUS,

e HEYMEeHMe YMTaTb U CTPOUTb rPadUKN U NPUHLMMMANBHBIE CXEMBI,

e HeymMeHMe NoAroToBMTb YCTAHOBKY UM NabopaTopHoe 0bopyaoBaHWe, NPOBECTH
OnbIT, HEOBX0AMMbIe PacyeTbl AW UCMONb30BaTb NOYYEHHbIE AaHHbIe 419 BbIBOAOB,

e HeymeHMe Noab30BaTbCA y4EOHUKOM M CMPABOYHUKOM NO GUSKKE U TEXHUKE,
e HapyLweHue TeXHUKM 6e30MacHOCTU NPU BbINONHEHUN GU3NYECKOTO SKCNEPUMEHTA,
e HebperkHoe OTHOLEeHMe K 1abopaTopHOMy 060PyA0BaAHUIO U U3MEPUTENIbHLIM NPUbBopam.

K Herpybbim owmnbKam cnegyet oTHeCTMU:

e HeTo4YyHOCTb GOPMY/INPOBOK, ONpPeaesieHNI, MOHATUIN, 3aKOHOB, TEOPUI, Bbi3BaHHasA
HEeMNoNHOTOM OXBaTa OCHOBHbIX MPM3HAKOB OMNPEAENAEMOr0 NOHATUA UIN 3aMEHOMN
O4HOro-ABYX U3 3STUX NPU3HAKOB BTOPOCTENEHHbIMM,

e  OLWMBKM NPU CHATMM NOKA3aHWUI C U3MePUTENbHbIX NPMOOPOB, He CBSI3aHHbIE C
onpeaeneHnem UeHbl AeeHUsA WKabl (Hanpumep, 3aBucaLLme oT
PacnosoKeHUA U3MepPUTENbHbIX MPUOOPOB, ONTUYECKME U 4p.),
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e OWWBKMN, BbI3BaHHbIE HecobatoAeHNEM YCI0BUI NPoBeAEHUA ONbITa, YCI0BUIA
paboTbl N3MmepuTenbHOro npmubopa (HeypaBHOBELLIEHHbI BECbI, HE TOYHO onpeaesneHa
TOYKa OoTcyeTa),

o OLIJVI6KVI B YC/NIOBHbIX 0603Ha‘-IEHVIHX Ha NpUHUNNKNANbHbIX CXemax, HETOYHOCTb rpad)MKa n
ap.,

e HepauMoHaNbHbI MeTOoA pPeLleHns 3a4a4M NN HEAOCTAaTOYHO NPOAYMAHHbIM NAaH
YCTHOrO oTBeTa (HapyLlleHMe NOTUKMK, NOAMEHA OTAENbHbIX OCHOBHbIX BOMPOCOB
BTOPOCTENEHHbIMM),

e HepauMoHaNbHble MeToAbl PaboTbl CO CNPABOYHOM U APYTrON NNTEPaTYPON,
HeyMeHMe pelwaTtb 3a434M B 0bLem BUAe.

HepoueTtbl:
e HepauuoHanbHble 3aNUCK MPU BbIYUCAEHUAX, HEPALMOHANbHbIE NPUEMBI

BblYMCNEHUW, NPEe0BPA30BAHNIN U peLLUeHN 3aaY.

e ApudmeTnyeckme oWmnbKN B BbIYUCIEHUAX, ECIN 3TN OWMOKN rpybOo He UCKaXKatoT
peanbHOCTb NOJIYYEHHOrO pe3yabTaTa.

e OTaenbHble NOrpewHocT! B GopmyanMpoBKe BONPOCa UM OTBETa.

e HebpexXHoe BbINONHEHME 3aMNUCEN, YEPTENKEN, CXEM,
rpadpukos. Opporpadpuyeckme n NyHKTyaLMOHHbIE OLNOKM.

— 3.2.13. CamoctonaTenbHas pabora Ne7 «3M usnyueHua».
3.2.13.1. TeKcT camocToaTenbHOM paboTbl No7
| BapuaHT

1.HauepTuTe x04 Ny4yel B nepuckone.
2.KaK M3mMeHUTCA yron npesioMaeHns cBeTa NpU yBENIMYEHUN YA NafeHnA?

3.0npep,enMTe yron nageHuma nyda B BoO34gyxe Ha NOBEPXHOCTb BOAbl, €ECNN YION MeEXAY
npesoMNIeHHbIM TYy4OM U OTPAXKEHHbIM OT MOBEPXHOCTU BOAbI /TyHOM 900
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4.Mpu nomowm andpakuMoHHOM peweTkn nepmogom 0,02 mm Nosy4yeHo nepsBoe
AN pPaKLMOHHOE n30bparkeHne Ha PacCcToAHMM 3,6 CM OT LLeHTPA/IbHOTo U paccToAHum 1,8
OT peLweTKkn. HaTn AnmMHy cBETOBOM BO/HbI.

5.Jly4 Npoxo4uT U3 BOAbl B CTEKNO. YrON NafeHus paBeH 350, Haiitu yron npenomneHus.

Il BapuaHT

1.Jlyd npoxoanuT u3 BoAabl B CTEKNO. YToN NageHua paBeH 450. Haintn yron npenomnenus.

2.KaK MeHSAIoTCA KaXKyLmMecs pasmepbl npeameTa B Boge?

3.CBeT nepexoAuT N3 macna B Bo3ayx. M3o06pasunte npesioMIeHHbIN nyy.

4.HauyepTute Xop4 Iy4el B CTEKNIAHHOM NpuUsme.

5.HalTn Hanbonblen NOPAAOK CNEKTPA KPACHOW IMHUWN INTUA C AJMHHOW BOAIHbI 671 HM,
ecnu nepuog andpakumoHHom pewetkn0,01 mm.

3.2.13.2. BpemsAa Ha NOoAroTOBKY U BbiNOJIHEHUE: 45 MmUHyT

3.2.13.3. Llkana oueHKM 06pa3oBaTe/ibHbIX 4OCTUKEHUNA.

OueHKa «5» ctaBuTcA 3a paboTy, BbINOAHEHHYIO 6e3 OWNBOK 1 HEA0HYETOB MU MMEIOLLLYIO He
6osee oAHOro HegouerTa.

OueHKa «4» cTaBUTCA 3a PaboTy, BbIMONHEHHYIO MO/IHOCTbIO, HO MPW HA/IMYNK B HEll:
a) He bonee oaHoM Herpybolt oWwMbKKM M oaHOro Heao4eTa, 6) unm He 6onee AByX
He04eToB.

OueHKa «3» CTaBUTCA B TOM cayyvae, eChnt y4eHUK npaBuibHO BbIMOJTHUA HE MeEHEE
NnoN0OBUHDI pa6OTbI nnn gonyctun:

a) He bonee ABYX rpybbIX OLMOOK,

6) unu He bonee oaHoOM rpyboI OLIMOKM M OAHOTO HeAoUETa,
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B) uan He 6onee AByX-Tpex Herpybbix oWnbOoK,
r) nan ogHoM Herpy6oi OLNOKK M TPeX HeA404EeTOB,

Zl) N NpU OTCYTCTBUM OLWIMBOK, HO NPU Hannuum 4-5 Hego04ETOB.

OugeHKa «2» CTaBUTCA, KOrAa YMCN0 OWMOOK N HeA0YETOB NPEBOCXOANT HOPMY, NMPU KOTOPOW
MOXKeT ObITb BbICTaBNEHA OLEHKA «3», AN eCAn NPaBUAbHO BbINMOJIHEHO MEHEE NONOBUHbI
paboTbl. OueHKa «1» CTaBUTCA B TOM C/1y4ae, €C/IM YYEHMK HE NPUCTYNAA K BbIMOJHEHWUIO PaboThbI
WAV NPABUIBLHO BbINOAHWUA He 6onee 10 % Bcex 3a4aHWM, T.€. 3aNncan yC0BME OAHOM 33434M B
06LWEeNPUHATBIX CUMBOINYECKMUX 0603HaYeHMAX.

Yynutenb MMeeT NPaBo NOCTaBUTb YYEHMKY OLLEHKY BbllLe TOW, KOTopas NpeaycMoTpeHa
«HOPMaMM», eCI1 YY4EHUKOM OPUrMHANbHO BbINOAHEHa paboTa.

Mpybbimu cuuTatoTCca cneayrowme ownbKu:

e He3HaHWe onpeaeNeHMA OCHOBHbIX MOHATUIM, 3aKOHOB, NPABWJ1, OCHOBHbIX NOJIOXKEHUM
Teopun, HeaHaHue popmy, O6LENPUHATBIX CUMBOIOB 0603HAYEHUN PU3NYECKMX
BE/IMYUH, €ANHUL, UX U3MEPEHMUA; HE3HAHWE HAMMEHOBAHWUIM eANHUL, U3MEPEHUA.

e HeyMeHMe BblAeNNUTb B OTBETE IM1aBHOE,

e HEeyMeHMe NPUMEHATb 3HAHMA A/1A PelleHNns 33434 U 06BACHEHUA GU3NYECKUX ABNEHWUN,

e HeymeHue AenaTb BblBOAbl U 0606LWEeHUS,

e HEyYMEeHMe YNTaTb U CTPOUTb FPAdUKM U NPUHLUNNANBHBIE CXEMDI,

e HeyMeHMe NoAroToBMTb YCTaHOBKY UM NabopaTopHoe obopyaoBaHWe, NPoBECTH
OnbIT, Heo6X0AMMbIE pacyeTbl UM UCNOJb30BaThb MONYYEHHbIE AaHHbIEe ANA BbIBOAOB,

e HeyMeHMe Nonb30BaTbCA Y4EOHUKOM U CNPAaBOYHMKOM MO GU3MKE U TEXHUKE,
e HapylweHue TeXHUKN 6e30NacHOCTM NPU BbINOAHEHUN GU3NYECKOTO IKCMEPUMEHTA],
e Hebpe)kHoe oTHoLeHMeE K NabopaTopHOMy 060pyA0BaHUIO U U3MEPUTENbHLIM NPMBopam.

K Herpybbim owimnbKkam cneayer oTHeCTH:

e HeTo4YyHOCTb GOPMY/INPOBOK, ONpPeaesieHN, MOHATUIN, 3aKOHOB, TEOPUI, Bbi3BaHHasA
HEeno/HOTOM OXBaTa OCHOBHbIX MPMU3HAKOB ONPeAEeNAeMOro NOHATUA NN 3aMEHOMN
O4HOro-ABYX U3 3STUX NPU3HAKOB BTOPOCTENEHHbIMM,

e  OLWMBKM NPU CHATMM NOKA3aHWUI C U3MePUTENbHbIX NPMOOPOB, He CBSI3aHHbIE C
onpeaeneHnem UeHbl AeeHUA WKabl (Hanpumep, 3aBucALLme oT
PacnosioKeHUA U3MepPUTENbHbIX MPUOOPOB, ONTUYECKME U 4p.),
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e OLWMBKMN, BbI3BaHHbIe HECOBNOAEHMEM YCNOBUI NPOBEAEHUNS ONbITa, YCN0BUIA
paboTbl N3mepuTenbHOro npmubopa (HeypaBHOBELLEHHbI BECbI, HE TOYHO onpeaeseHa
TOYKa oTcyeTa),

e  OWWMWBKM B YC/IOBHbIX 0603HAYEHUAX Ha NPUHLMNNANBbHbIX CXeMaX, HETOYHOCTb rpaduKa u
ap.,

e HepauMOHaNbHbIA METOA, PeLleHns 334341 NN HeQoCTaTOYHO NPOAYMAHHbIN NNaH
YCTHOrO OTBeTa (HapyLLUeHne NOTnKM, NoAMEHA OTAE/bHbIX OCHOBHbIX BONPOCOB
BTOPOCTENEHHbIMM),

e HepauMoHaNbHble MeToAbl PaboTbl CO CNPaBOYHON U APYroi NUTEPaTYPOM,

HeymeHue pellaTb 3a434m B 0bwem Buae.

HepoueTbl:

e HepauunoHanbHble 3anNnUCK NPU BbIMUCNEHUAX, HEPALLMOHA/IbHbIE NPUEMbI
BbIYMCEHUN, MPe0bpPa30BaAHNIN U peLLeHN 3a4aY.

e ApudmeTnyeckme oWmnbKMN B BbIYUCIEHUAX, ECIN 3TN OWMOKN rpybOo He UCKaXKatoT
peanbHOCTb NOJIyYEHHOrO pe3yabTaTa.

e OTpenbHble NorpewHocT B popmynMpoBKe BONpPOCa Uan OTBeTa.
e HebpexHoe BbINOJHEHME 3aMNUCEN, YEPTEXKEN, CXEM, TPAaPUKOB.
e Opdorpadpuyeckme U NyHKTyaLNOHHbIE OLLNOKN.

IIpoMexyTOo4YHas aTTecTanusA Mo y4ye6Hoi AucuunanHe Pu3uka npoBoaurcs B popme
AnddepeHPOBAHHOTIO 3a4YeTa N0 NPOiiJeHHbIM TeMaM. M0XKHO MCNI0/Ib30BaTh
COOTBETCTBYHWIIHE KOHTPOJIbHbIE PAaGOTHI.
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Huble cBeieHns U (MJ1H) MaTePHAJIbI

Ocobennocmu peaiusayuu Oucuunﬂunbz 07151 UHBATUOO08 U JUY C 0CpaHUYeHHbIMU
BO3MONCHOCMAMU 300p06bﬂ

JUig ocylIecTBIEHHUs] MPOLEAYP TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH U IPOMEXKYTOUHOM
arTecTanuy OOyYarOMIMXCS MHBAJIUAOB W JIMII C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS
YCTAHABIIMBAIOTCS  aallTUPOBAHHbIE (OPMbI TMPOBEACHHUS C YYETOM HHIUBUAYAJIbHBIX
NCUXO(PU3UOJIOIMYECKMX OCOOEHHOCTEH: Ui JIMIl C HapylleHHeM 3pEHHUs 3aJaHus
[IPEUIaraloTcs C YKpYIHEHHbBIM PpU(TOM, /IS JIUL] ¢ HApYLIEHUEM CIIyXa - OLIEHOYHbIE
CpeZAcTBa NPEAOCTABISAIOTCS B MUCbMEHHOM (hopMe ¢ BO3ZMOKHOCTBIO 3aMEHbI YCTHOTO OTBETa Ha
MIUCbMEHHBIN, JJIs1 JIUL ¢ HApYLLIEHUEM OINOPHO-/IBUTATEIBHOTO alapara JBUraTesibHble (hOpMBI
OLIEHOYHBIX CPEJCTB 3aMEHSIOTCA Ha MMCbMEHHbIE/YCTHBIE C UCKIIOYEHUEM JBHUraTeIbHON
akTUBHOCTH. IIpn HEOOXOAMMOCTH CTYAECHTY-UHBAIUIY MPEAOCTABISETCA JOMOJIHUTEILHOE
BpeMs J1J1s BBIOJIHEHUS 3a/1aHusl. [Ipy BbINoaHEHUH 3a1aHui 17151 BCEX IPYII JIULL C
OTrpaHUYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBSI JIOMYCKAETCSl MPUCYTCTBUE WHJMBUIYaJIbHOTO
MTOMOIIIHUKA-COMPOBOX/IAIONIETO I OKa3aHUS TEXHUYECKOW TIOMOIM B  OGOpPMIICHUH
Pe3yIbTaTOB MPOBEPKH CHOPMUPOBAHHOCTH KOMIETEHIHH.

Pabouass mporpamma mucuuiinHbl «DH3MKa» COCTAaBICHAa B COOTBETCTBUU C TPEOOBAHHSIMHU
®I'OC BO mo nHamparneruio moAaroToBku_35.03.04 «ArpPOHOMEUSS», YTBEPKICHHOTO MPHKA30M
MunucrepceTBa oOpa3oBanus 1 Hayku Poccuiickoit deneparn ot «7» aBrycra 2020 1. Ne 920 .

[Iporpammy cocraBuia:
K.1.H., mpodeccop kadeapsl GhuU3UKH I1.C.Cynthirona
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Pa6ouas nporpamMmma JUCHUIIMHBI «PHU3MKA _COCTABJIEHA B COOTBETCTBUU € TpeboBaHusaMu OT'OC
BO no HampaBJsieHH0 noArotoBku 35.03.04.ArpoHOMUS, YTBEPXKJEHHOr0 MpUKa3zoM MuHHCTepcTBa
o6pa3oBaHus 1 Hayku Poccuiickoit @enepanuu oT «26» utoas 2017 1. Ne_699.

[Iporpammy cocTaBua:

K. T.H., mpodeccop kabeaps! buszuku _ I1..C. Cynreirosa
(momknocTh, ©.1.0.)

[Iporpamma of06peHa Ha 3acejlaHUU Kadepbl «KATPOHOMUSA»
[Ipotokon Ne 9 ot «21» Mad 2024 roza

[IporpamMma oi06peHa Yye6HO-MeTOUUECKON KOMUCCUEN arpPOUHXKEeHEPHOro ¢pakyabTeTa
[IpoTokos N2 3 oT «_22 » maa 2024 roaa
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