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1. HACITIOPT ®OHJAA OIIEHOYHbIX CPEACTB

1.1. O61acTh NPUMEHEHHA

®onx  ouneHouHbix cpenacts (POC) — HeoTbemiieMas YacThb paboyeit
OporpaMMbl  AUCHMILIUHBI  TICUXOJIOTO-TIelaroruyeckoro monyns @dusuka
npeaHa3Ha4YeH JJIi KOHTPOJS U OIEHKH 00pa30oBaTeNIbHBIX TOCTHKEHUI CTYIEHTOB,
OCBOMBIIHMX IPOrpaMMy JUCUUIIIUHBI (MOIYJIS).

1.2. Heaun u 3axqa4u (pOHAA OLIEHOYHBIX CPEACTB

Henp ®OC — ycTaHOBUTH COOTBETCTBUE YPOBHS MOATOTOBKU OOYUYaIOIIETOCS
tpeboBanusim  OGI'OC  BO  OakanaBpuaT 1O  HANpaBlIEHUIO  MOJATOTOBKH
44.03.05 Ilenarornueckoe oOpazoBanue (C AByMs TPOPMIAMH TOJTOTOBKH),
YTBEPXKACHHBIM TpUKa3oM MuHucTtepcTBa oOpa3zoBaHus M Hayku Poccuiickoii
®enepanuu ot 22.02.2018 1. Ne 125 (¢ UBMEHEHUSIMU U JOTIOTHEHUSIMHU ).

1.3. Ilepeyenbr kKommereHuMH, GopMHUpPYEeMBIX B IpoLecce OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI POrpaMMBbI

[Ipouiecc ocBoeHUsI AMCLHUILUIMHBI HAlpaBlIieH HAa (OPMHPOBAHUE CIEAYIOLIUX

KOMHCTGHHI/Iﬁ N UHAWKATOPOB UX JOCTHIKCHMHA:

Pe3yiabTaTsl 00y4yeHus 1o

Koa mo ®I'OC BO NuaukaTop 10CTHKEHHUSA
AMCUMILINHE
YHuUBepcaabHbIE

3HaTh:

® OCHOBHBIE ¢buznyeckue
VK-1.1 35aeT MeToabI SIBJIEHUST U OCHOBHBIE 3aKOHBI
CHCTEMHOTO M KpHTHYECKOTO | PH3HKH; TPaHUIIbI nx
aHaJIn3a; METOIUKH IIPUMEHUMOCTH, IIPUMEHEHHE
pa3paboTKu CTpaTeruu 3aKOHOB B BaKHEHMIITNX
NEACTBUM IS BBIABIEHUS U IIPAKTUYECKUX MTPUIIOKEHUSX;
perieHust mpoOIeMHOM ® OCHOBHBIE buzndeckue
CUTYaLUH. BEIMYUHBI U (uU3HYECKUE

YK-1 Cnocoben
OCYILIECTBIIATh KPUTHYECKUI
aHaJINU3 MPOOIEMHBIX
CUTYyalllil HA OCHOBE
CHUCTEMHOI'0 IIOJIX0/1,
BBIPa0aTHIBATH CTPATETHIO
JIEUCTBUN

VYK-1.2 Ymeer npuMeHSTH
METO/bI CUCTEMHOTO 10/IX0/1a
Y KPUTHYECKOTO aHAIIN3a
MPOOJIEMHBIX CUTYaIUi;
pa3zpabaThIBaTh CTPATETHIO
JIEACTBUM, IPUHUMATH
KOHKPETHBIE PEIICHUS /IS ee
peau3almH.

VK-1.3 Bnazeer
METO/0JIOTHEH CUCTEMHOTO U
KPUTHYECKOTO aHaN3a
MPOOJIEMHBIX CUTYaIUi;
METOJMKaMHU TTOCTAaHOBKA
I[eJIH, OTIpeieNIeHuUs! ClIoco00B
€e IOCTHXKEHUS, Pa3paboTKu
CTpaTeruu IEeUCTBUM.

KOHCTAHTHI, MX OIpeJelieHue,
CMBICJI, CITOCOOBI M EIWHUIIBI
WX U3MEPEHUS;

Ymern:

e OOBSICHUTH OCHOBHBIE
HaOJt01aeMble  TIPUPOJHBIE U
TEXHOJOTHYCCKHUE SIBJICHHUS |
3¢ ekt c MO3ULINI
(yHIIaMeHTaJIbHBIX
(u3MUECKUX B3aUMOICHCTBUI;
® yKaszaTh, KakKHe 3aKOHBI
OIMCHIBAIOT JIAHHOE SIBIICHUE
i 3G exT;

® JCTOJIKOBBIBATH CMBICTT
(buzmyecKux SIBJICHUI u
MOHSITHUH;

® 3aMUCHIBATh YPaBHEHUS IS
¢dusnueckux BenuunH B CU;




Buiajgerb HaBBIKaMMU:

o UCIIOJIb30BaHUs
OCHOBHBIX  00OLIEPHU3NUECKUX
3aKOHOB M  IPUHLMIIOB B
BAKHEUIINX MIPAKTUYECKUX
IPUIOKEHUSX;

J IPUMEHEHHS OCHOBHBIX
METO/IOB ¢buzuko-
MaTEMAaTHYECKOTO aHaIu3a s
pelieHus
€CTECTBCHHOHAYYHBIX 3a7a4;

Ob6menpodeccnoHalbHbIC

OIIK-2 Cnocoben
HpOCKTI/IpOBaTI) OCHOBHBIC U
JIOIIOJTHUTEIbHEIC
o0pa3oBaTeibHbIE TPOTPAMMBI
U pa3pabaTbiBaTh HAYYHO-
METOQUYECKOE 00eCIICUCHHE
UX peanu3aiuu

OIIK-2.1 Ocymiectsisier
pa3paboTKy MporpamMm
OTJIEbHBIX Y4EOHBIX
MIPEIMETOB, B TOM UHUCIIE
IPOTpaMM JAOTOTHUTEIBHOTO
00pa3oBaHus (COrJIACHO
OCBOEHHOMY ITPODUITIO
(mpoduisiM) TOATOTOBKH).
OIIK-2.2 lemoHCTpHpYET
yMeHue pa3zpaldaTbIBaTh
pOTpaMMy pa3BUTHS
YHUBEPCAJIbHBIX YUEOHBIX
JIEUCTBUI CpEICTBAaMU
npenoaaBaeMom(-bIx)
y4eOHBIX AUCIUTUINH.
OIIK-2.3 JleMoHCTpHUpYET
yMeHue pa3pabaTbiBaTh
IUTAHUPYEMBbIE Pe3yJIbTAThI
00yJYEeHUS U CUCTEMBI HX
OLIGHUBAHMSI, B TOM YHUCIIE C
ucnoib3oBannem MKT
(corsmacHO OCBOEHHOMY
npoduito (mpopuiisim)
MTOATOTOBKH).

3HaTh:

e (yHIAMEHTAIBHBIC
(bu3nYecKre OMBITHI U UX POJIb
B Pa3BUTHUU HAYKH;

e Ha3HAYCHHWE M MPHHIIUIIBI

NEeNCTBUS BaKHEUIIINX
(u3HUecKuX MpruOOpPOB.
YMmerh:

e pabotare ¢ mpubopamMu u
000pyI0BaHUEM COBPEMEHHOM
(hbu3uvecKoil 1abopaTopuu;

® HCIIONB30BaTh  PazIIMYHBIC
METOIUKU bu3IecKux
u3MepeHuii u  00paboTku

IKCIIEPUMEHTAIBHBIX JIAHHBIX
® JCMOJb30BaTh METO/IBI
aJIeKBaTHOTO (pU3MUecKoro u
MaTeMaTHIeCKOTO
MOJICTTHPOBAHUS, a  TakKkKe
MPUMEHITh METOJBI  (PU3HKO-
MaTeMaTUYECKOTO K PEUICHHUIO
KOHKPETHBIX
€CTECTBEHHOHAYYHBIX "
TEXHUYECKUX TTPOOIIEM.
Baaners HaBbIKaMU:

. MIPaBUJIBHON
SKCIUTyaTanuen OCHOBHBIX
npubopoB U 000pyHOBaHMS
COBPEMEHHOMN buznyeckoit
nabopaTopuu;

. 00paboTku u
WHTEPIPETUPOBAHUS

PE3yNIbTaTOB SKCIEPUMEHTA;
UCII0JIb30BaHUE METO/IOB
(U3MYECKOTO MOICTHPOBAHUS
B MPOU3BOJICTBEHHOMN
MPAKTHUKE.




1.4. Dranbl (GopMHpOBaHHSA KOMIECTEHUHH W CPeICTBA OLCHUBAHHUSA
YPOBHS X cOPMHPOBAHHOCTH

Jdranbl popMupoBanus komnerennuii | Komnerenuuun KoHTpo/1bHO-011€eHOYHbIE
cpeacTBa / cnocod
OlleHUBAHMS

VK-1, OIIK-2 | Pemenue 3ama4 v BEIIIOTHEHNE

Paznien 1. OcHOBBI MEXaHUKH
71a00paTOPHBIX pabOT

Paznen 2. OcuoBsl MmonekymnsipHoit pmuku u | YK-1, OIIK-2 | Pemenue 3a7a4 U BBIIOJTHEHUE
TEPMOTUHAMHUKH 71a00paTOPHBIX PadOT

[IpomesxyTouHas arTectanus VK-1, OIIK-2 | Dx3ameH (IHCHMEHHBIN)

VK-1, OIIK-2 | Pemenue 3ama4 v BEIIIOTHEHNE

Paznen 3. DnexkrpudectBo. MarueTusm
71a00paTOPHBIX padOT

VK-1, OIIK-2 | Pemenue 3ama4 v BEIIIOTHEHNE

Paznen 4. DneMeHTHI ONTHKU
71a00paTOPHBIX padOT

Paznen 5. DinemMeHTH pU3MKH AaTOMHOTO VK-1, OIIK-2 | Pemenwue 3a1a4 v BBITIOJTHEHUE
sypa 71a00paTOPHBIX padOT
[TpomexyTouHas arTecTanus YK-1, OIIK-2 | Dk3ameH (IMCbMEHHBIN)

1.5. Onucanue nokaszaresed (pOPMHUPOBAHUSA KOMIIETECHIMMT

Ko komMnereHuun Pe3yabTaThl ¢h)OpMHPOBAHHOCTH

YK-1 3HaTh:

® OCHOBHBIC (HU3MYECKHE SBICHHWS W OCHOBHBIC 3aKOHBI (DHU3HKH;
TpaHUIBl WX TPUMEHHMOCTH, NPUMEHEHHE 3aKOHOB B BAXHEHUIINX
MPAaKTUYECKUX MPUIOKEHUSX;

® OCHOBHBIC (U3MYECKHE BEIWYMHBI W (U3NYECKHE KOHCTAHTHI, WX
oTpeieNIeHue, CMBICI, CIIOCOOBI U €IUHHIIBI UX U3MEPEHNUS;

Ymersn:

e O00BACHUTH OCHOBHBIE HAOIIOAaeMble TPUPOTHBIE U TEXHOJIOTHUECKUE
apineHus M 3(dexTsl ¢ mno3uuui  (QyHIAMEHTANbHBIX (DU3MYECKHX
B3aMOJCHCTBHIA;

® yKa3aTh, KAKH€ 3aKOHBI ONMUCHIBAIOT JAHHOE sIBJICHUE WU 3D (DEeKT;

® HCTOJKOBBIBATh CMBICT (PM3UUECKUX SBJICHUN U MMOHATUH;

® 3amMMChIBaTh ypaBHEHUs A Gpusnueckux BennyuH B CU;

Biagerr HaBbIKAMMU:

° WCIIOIb30BaHUSI  OCHOBHBIX  OONMIE(U3MUECKHX 3aKOHOB |
MPUHITMIIOB B BAXKHEUIIINX MPAKTHICCKUX MPUITOKCHHSIX
° NPUMEHEHHUS OCHOBHBIX METOJOB (DHM3HKO-MaTEMaTHUYECKOTO
aHaJn3a JUIsl PeIIeHNs €CTEeCTBEHHOHAYYHBIX 3a]1a4;

OIIK-2 3HaTh:

e (yHIaMeHTAIbHbIC PU3NICCKUE ONBITHI i UX POJIb B Pa3BUTHUH HAYKH,
e Ha3HAYCHHWE W TPHUHIMIBI JICHCTBUS BAKHEHIINX (PUINISCKUX
prOOpOB.

YmMmern:

e paborath ¢ mpuboOpamMu U 000PYIOBAHUEM COBPEMEHHOM (HU3HUECKOM
nabopaTopuu;

® JWCMOJB30BaTh pA3IUYHBIE METOMUKH (U3HUECKUX W3MEPEHUH W
00pabOTKH YKCIIEPUMEHTATBHBIX TAHHBIX;




® JHCIIOJb30BaTh METOABI aJICKBAaTHOI'O (bHSPI“IGCKOFO n
MAaTEMAaTUYCCKOro MOACIHMPOBAHUA, a TaKXKE IPUMCHATH MCTOABI
q)HBHKO-MaTeMaTI/I‘-IGCKOFO K PCIICHUIO KOHKPCTHBIX
C€CTECCTBCHHOHAYYHBIX U TEXHUYCCKUX HpO6H€M.

BaageTrn HaBLIKAMM:

o NpaBWIbHOM  OJKCIUlyaTallued  OCHOBHBIX  HpUOOpOB U
000pyI0BaHuUsl COBPEMEHHOI u3ndeckoii 1adopaTopuu;
o 00pabOTKK U MHTEPIIPETUPOBAHUS PE3YIHTATOB SKCIIEPUMEHTA;

HCIIOJIB30BaHUEC MECTOJ0B (1)I/I3I/I‘ICCKOF0 MOZACIIMPOBAHUS B
HpOHSBOI[CTBGHHOfI ITPAKTHUKC.

1.6. KpnTepml Oll¢cHUBaHUA KOMHeTeHIII/Iﬁ Ha Ppas"HbIX IJTanax Hx

(popmupoBanus
Bup yueO6Ho# padoThl Koaun4yecTBO 0a1710B
7 cemectp, 10 11 cemectpsl
WuauBuayaibHOe 3a1aHKe 20
BrlmmostHeHME | 3a11uTa 1abopaTopHOU pabOoThI 20
KontponbHbie paboThl 20
DK3aMeH 40
Wroro 3a cemectp: 100
8 cemectp 12.13 cemecTphl
WuauBuyapHOE 33 JaHHe 20
Beinonsenue u 3amura 1a6opaTopHON paboTh 20
KonTtposabHble paboThl 20
DK3aMeH 40
Hroro 3a cemectp: 100

HaxkonureanHas cucremMa ounenuBanug mo 100-o0ajaabHoOM mKaJjie

YerpipexOaiibHas
cHCTeMA OlleHUBAHMS
IK3aMeHa

Cucrema
OLICHUBAHUSA
3ayera

100-panapHas BykBeHHas HIKaJia, COOTBETCTBYIOIIAS
IKaaa 100-6an1pHOI mKaTe

OTIN4YHO

90-100 A — OTIMYHO — TEOPETUYECKOE COAEPIKAHHE
Kypca OCBOCHO IMOJHOCTEI0, 0€3 Mpo0esioB;
HE0OX0IMMble MPAaKTHIECKNE HAaBBIKK PabOTHI
C OCBOCHHBIM MaTepHaIOM C)OPMHUPOBAHBI;
BCE MIPEAYCMOTPEHHbIE IPOTrPaMMOi
00yueHust yueOHbIe 3a1aHusI BBIIIOJIHEHBDI,
Ka4yeCTBO X BBIIIOJHEHHS OLEHEHO YUCIOM
6ayIoB, OJIM3KUM K MAKCUMAJIBHOMY

Xopo1io

83-89 B — 04eHb XOPOIIIO — TEOPETHUECKOE
COJIepKaHNE Kypca OCBOCHO MOJIHOCTRIO, 0e3
poOEIOB; HEOOXOAUMbIE TIPAKTHUECKIE
HaBbIKHN pa6OTBI C OCBOCHHBIM MaTepI/IaJ'IOM B 3aqTeH0
OCHOBHOM C(DOPMHPOBAHEI; BCE
MpeyCMOTPEHHBIE TIPOrPaMMOii 00yUeHHUs
yueOHbIE 33]JaHUSI BBIMOIHEHBI, KAYECTBO
BEITIOJTHEHHS OOJILITUHCTBA U3 HUX OLIEHEHO
YHCIIOM OAJIOB, OJIU3KUM K MaKCUMATIBHOMY

Xoporo

75-82 C — XOpoII0 — TEOPETUYECKOE COAEPKaHNE
Kypca OCBOEHO ITIOJTHOCTBIO; HEKOTOPBIE
MPaKTHYECKUE HABBIKK PabOThI C OCBOCHHBIM
MarepuaioM chopMHpPOBaHbI HEIOCTATOYHO;
BCE MPEAYCMOTPEHHBIE IPOrPAMMOi
00y4eHns yaeOHbIC 3a/JaHUS BBITOJHCHBI,




Ka4yeCTBO BBLIMOJIHEHNS HU OJHOTO U3 HUX HE
OIIEHEHO MUHUMAJILHEIM YHCIIOM 0aJlIoB,
HEKOTOPBIC BH/IbI 32/IAHUI BBITIOIHEHBI C
OIINOKaMHU

Y 10BIETBOPUTEIBHO

63-74

D — yI0BIeTBOPUTENHHO — TEOPETHYECKOE
CoJIepKaHue Kypca OCBOCHO YaCTHYHO, HO
poOeITbl He HOCST CYILECTBEHHOTO
XapakTepa; He0OX0JMMbIe PAKTHUECKHIE
HAaBBIKH Pa0OTHI C OCBOCHHBIM MAaTEPUAJIOM B
OCHOBHOM C(hOpMHUPOBAHBI; OOJBIIMHCTBO
MPEIYCMOTPEHHBIX IPOrPaMMOi 00y4IeHUS
y4eOHBIX 33J]aHUH BBITIOJHEHO, HCKOTOPBIC U3
BBINOJIHCHHBIX 33J[aHUH COIEPIKAT OINOKHU

yIlOBJ'IeTBOpI/ITej'H;HO

50-62

E- mocpencreenHo —TeopeTruueckoe
COJIepKaHue Kypca OCBOCHO YaCTHYHO;
HEKOTOPbIE IPAaKTHYCCKHE HABBIKH PabOTHI He
c(opMHpPOBaHbI, MHOTHE IPETYCMOTPEHHBIC
y4e0HOI mporpamMMoii 00ydeHus yaeOHbIe
3a/IaHUs HE BBITIOJTHEHBI JTHOO Ka4eCTBO
BBITIOJTHEHHBIX HEKOTOPBIX U3 HUX OLICHEHO
YHCIIOM 0aJJI0B, OJM3KUM K MUHHMAIEHOMY

HeynosnerBopuresbsHo

21-49

FX — Heyn0BIETBOPUTEIHHO — TEOPETUUECKOE
coJIepXKaHne Kypca OCBOCHO YaCTHYHO;
HE0OX0IMMbIEe MPAKTHYECKHE HABBIKU pabOThI
C OCBOCHHBIM MaTepHaoM He
c(hOopMHUPOBAHBL;, OOJBITHHCTBO
MPEIyCMOTPEHHBIX yueOHOH porpaMmoit
00y4eHHs yueOHbIX 3aJaHUI HE BHINOJHEHO
00 KauyecTBO MX BBIIIOJIHEHNUS OIICHEHO
YHCIIOM 0aJI0B, ONM3KNM K MUHUMAaJIbHOMY;
IPU JONOTHUTENIBHO CAMOCTOSATENBHON
paboTe HaJl MaTepHaIoM Kypca BO3MOXKHO
TIOBBIIIEHHNE KaueCTBA BBITTOJIHEHUS yUeOHBIX
3alaHUH

HeynosnerBopuresbHO

0-20

F — HEeyI0BIIETBOPUTENBEHO — TEOPETUIECKOE
CoJIepKaHue Kypca HE OCBOEHO;
HE00XOIUMBIC MIPAKTHYECKHE HABBIKH PAOOTHI
He c(OPMHUPOBAHBI; BCE BBHITIOJIHEHHBIE
y4eOHbIe 3aJaHNs COJiepKaT IpyObIe OMNOKY;
JIONIOJTHUTENbHAs CAMOCTOATENbHAs paboTa
HaJl MaTepHajIoM Kypca He IPUBEET K
KaKOMY-JTH00 3HaYNMOMY TIOBBIIICHHIO
Ka4yecTBa BBIIIOJIHEHHUS YUE€OHBIX 3aaHUH

He 3auteno

2. KOHTPOJIBHO-OEHOYHBIE CPEJICTBA

2.1.OueHo4YHbIE CPEACTBA TEKYIIETr0 KOHTPOJIsl (TUIIOBbIE)

1. IMapoxon uaer no peke ot MyHKTa A 10 myHKTa B co ckopocThio v, =10KM/4, a
0o0paTHO — €O CKOpPOCTBIO v, =16km/4. HaliTu 1) cpenHioro ckopocTh mapoxona, 2)

3agaum:

ckopocth TedeHus peku. (OtB.: 1) 12,3 xkm/4, 2) 0,83 m/c)

2. Kakyto cuimy Hai0 MPUIIOKHUTH K BaroHy, CTOAIIEMY Ha pPelibcax, 4YToObl BaroH
CTaJI JABUIaThCsl PABHOYCKOPEHHO M 3a BpeMs t=30 ¢ npowen myts S=I//m? Bec
BaroHa P=156,96 kH. Bo BpeMsi ABMKEHHUS HA BaroH JICMCTBYET CUJia TPEHUS, paBHAs

0,05 Beca Barona.




3. B Gamione maxommmock 10 kr rasa mpm masmenmu 107 H/m°. Haiitn, xaxoe
KOJIMYECTBO ra3a B3sUld M3 OajsioHa, €CIM OKOHYATEIbHOE JIaBJICHHUE CTaJl0 PAaBHO
2,5-10° H/M% TemnepaTypy rasa cuutaTh MOCTOSIHHOM.

4. 6,5 r Bomopoja, Haxojsmerocs npu Temmneparype 27° C, pacuupsieTcsi BIBOE
Ipu p=const 3a CUYET MpPUTOKA Teruia u3 BHe. Halitu 1) pabGoty pacuupenus, 2)
U3MEHEHUE BHYTPEHHEH SHEPTuu rasa, 3) KOJIMYeCTBO TeIljia, COOOIIEHHOTO rasy.

5. PaccrosiHue mexnay nByMsa TodeuHbiMU 3apsiaamu 115 u -300 aKn paBao 50
MM. HalTu Hamps>KEHHOCTh 3JIEKTPUYECKOrO TOJISI B TOYKE, HAXOASUICHCS Ha
paccTostHUM 40 MM OT MOJIOKUTENBHOTO U 30 MM OT OTPULIATEIBHOTO.

6. JlaMmoBBIi peocTaT COCTOUT U3 MATH NEKTPUUECKUX JIAMITOUEK, BKIIOYCHHBIX
napajyiebHO. HAWTH CONPOTHUBIIEHHE pPEOCTaTa KOrjJa BCE JIAMIIOYKU TOPST.
ConpoTuBiieHHE KaX 01 JIaMno4ku paBHO 350 OmM.

7. llo nByM mnapauielbHbIM MPSMBIM TPOBOJHUKAM JUIMHOW 2 M KaXKIbIH,
HaxoAsmMMmca B Bakyyme Ha pacctosHun 10 cMm  gpyr ot apyra. B
MIPOTUBOMNOJIOKHBIX HarpaiieHusX TekyT Toku 50 A u 100 A. Omnpenenuts cuiy
B3aUMOJICHCTBHS TOKOB.

8. DneKTpoH, NpoLeAni YCKOPSIOUIYI0 pa3HOCTh NoTeHuanoB 1 kB, BineTaer B
OIHOPOJHOE€ MAarHUTHOE TOJIE C MHAYKUHEeW 3 MTiI mepneHAuKyIspHO JIMHUAM
MarHUuTHOW UHAYKIUHU. OnpeneanTs nepruo oOpamieHus dIeKTpoHa.

9. Jlyu cBeTra majaet Ha MOBEPXHOCTH pa3jiesia IByX MPO3PaYHBIX CPE MO YTIIOM
35° u npenomusieTca noa yrioMm 25°. UeMy OyAeT paBeH yroyl MpeoOMIICHHS, €CIU
ay4d OyaeT nagaTh oA yriom 50°.

10. OnpenenuTs BUJI U MOJOKEHUE JIUH3HI, €€ (DOKYCOB
A
[ -
B v
hé
11. CKoJIbKO MITPUXOB Ha 1 MM JUIMHBI UMeeT AUpaKIMOHHAs PEIIeTKa,

€CJIM 3elieHast TuHUsA pTyTu (546.1 HM) B criekTpe MepBOro nopsjaka HaOI0gaeTcs
oz yriom 19°8¢?

12. 3anucarh HEJOCTAIOIME 0003HAYEHUS B SIACPHBIX PEAKITUIX

85 Zn+5n—2+5 He

YN+HHo52gn

GAL+y 52 Na+?

13. Haiitu paboTy BbIXOJIa DSJEKTPOHA C TOBEPXHOCTH HEKOTOPOTO
MaTepHaa, eciu Ipu 00JIyISHUH 3TOT0 MaTepuaia KeJIThIM CBETOM C JUTMHOW BOJTHBI

6

590 HM ckopocTh BHIOMTHIX 3eKTpoHOB paBHa 0,28 10°m/c. KakoBa MuHMManbHas
4acToTa, pu KOTopoit potorddexT eme HabmrogaeTcs?

14, [Tepuon momypacnana pagus 1600 ner. Uepe3 kakoe BpeMsi YHUCIIO
aTOMOB YMEHBIIUTCS B 4 pa3za?

KoHTpoJibHBIE BONPOCHI IPH 3aIMTE JJA00PATOPHBIX PadoT:
JlabopatopHass pabora «MccrnenqoBaHue SHEPreTHUECKUX XapaKTePUCTHUK
aKKyMYJISITOpa OT Harpy3Ku»
1. TlepedyncauTh BCE SHEPTETUUECKHUE XaPAKTEPUCTUKHU.



2. CdopmynupoBaTh onpeaeneHus napaMeTpoB MEPEMEHHOTO TOKA.
3. Hapucorath rpaduk 3aBUCUMOCTH TOJTHOW U mosie3Hor moiHocter, KII/ ot
TOKA.

JIaGopaTtopHasi paboTa «OIpeleeHUue TIOKa3aTeNs MPEIOMIICHUS TOHKHUX
IUTACTHH C TIOMOIIBI0 MHUKPOCKOTIa

1. B 4eM COCTOUT SIBJIEHUE TOJIHOTO OTPAKEHUS?

2. Kak mpoBoauTCs W3MEpEeHUE IOKa3aTessl MPEeNIOMICHUS C MOMOUIBIO
MUKpOCKOIIa?

3. B ueM cocTouT Qpu3nvecKuii CMBICI MOKa3aTes MPETOMIICHUS?

2.2. OueHOYHbBIE CPEICTBA JJIs MPOMEKYTOUYHOMH aTTecTAHN (3K3aMEeHbI)

Jk3ameH 7 cemecTp; 3/0 — 11 cemecTp:
. KunemaTtunka npsMoJIMHEMHOTO IBUKEHHSI MATEPUAIIbHON TOUKH.
. KunemaTtuka qBrKeHUS MaTepUaIbHONW TOUYKH IO OKPYKHOCTH.
. 3akonsl HeroToHa. Macca u cuina.
. CwIbl B MEXaHUKE: TPEHUS, YIIPYTOCTH, TATOTCHUS.
. IMmtynbce. 3aKOH COXpaHEHUsl UMITYJIbCA B U30JIMPOBAHHOM CUCTEME.
. PaboTta u MoutHOCTS.
. OHeprus. 3aKOH COXPAaHEHMS U IPEBPALIEHNS MEXAHUYECKON SHEPTUU.
. OCHOBHOM 3aKOH IMHAMUKH BpPaLECHUS.
. Teopema IlITeitnepa. MOMEHTBI MHEPLIMY TOHKOI'O CTEP>KHS, KOJIbIIA, JUCKA, Iapa
OTHOCUTEIBHO OCHOBHBIX OCEH BpAILIEHUS.
10. 3akoH coxpaHEeHHs] MOMEHTA UMITYJIbCa. KHHETHYECKAst SJHEPTUS BPAILAIOIIETOCA
Tena.
11. YpaBHEeHUE HEPA3PBIBHOCTU CTPYH. Y paBHEHHE bepHyIuu.
12.  OcCHOBHbBIE TIOJIOXKEHUS MOJEKYISPHO-KUHETUYECKOW Teopur. (OCHOBHOE
ypaBHeHune MKT.
13. DkcnepuMmeHTalbHBIE Ta30Bble 3akoHBI: boinsi-Mapuotrra, I'eit-JIroccaka,
JanbToHa, ABorajpo.
14. YpaBuenue Kianeiipona-MeneneeBa. Y HUBepcalibHasi ra30Basi HIOCTOSIHHAS.
15. TermoeMkoctyr raza. @U3NYECKUIA CMBICI YHUBEPCATIBbHOM ra30BOM MMOCTOSIHHOM.
16. CxopocTh MOCTYNATENBHOTO ABMKEHHS MOJIEKYJ rasa. Pacnpenenenue umcna
MOJIEKYJI IO CKOPOCTSIM.
17. SBnenume mepeHoca B ra3zax. YpaBHeHue nepeHoca. Juddysus.
TennonpoBoaHocTh. BHyTpeHHee TpeHue (BA3KOCTh).
18. IlepBoe HauaIO TEPMOJIUHAMUKH.
19. PabGota, coBepiiaeMasi mpu U3MEHEHUU o0bema raza. AnuadaTuuecKue MpoIecChl.
20. ITuxn Kapno.
21. Bropoe Hayajio TepMOJMHAMUKH. DHTPOIIH.
Jdk3aMeH 8§ cemecTp, 3/0 — 13 cemecTp:
22. B3auMoAEUCTBUE DIIEKTPUUECKUX 3apsioB. OJEKTPUYECKOE II0JIE U €ro
HaIPSKEHHOCTb.
23. Dnextpudeckuii aunodk. [lome qumorts.
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24. Teopema Octporpaackoro-I'aycca. HampsokeHHOCTh MOJNSI  pPaBHOMEPHO
3apsDKEHHOM  OCCKOHEUHOM TMPSMOJUHEHMHOM HHUTH, PAaBHOMEPHO 3apsHKCHHOU
OCCKOHEYHOM IUIOCKOCTH, MEXAy JABYMs OECKOHEUHBIMU  MapajijieIbHbIMU
Pa3HOMMEHHO 3apsSKEHHBIMU MIJIOCKOCTSMMU.

25. Pabota nepemMenieHus 3apsaa B anekTpuueckom mnose. [lotennuman.

26. IIpoOBOAHUKH B DJIEKTPUUYECKOM IOJIE. DIEKTPOEMKOCTb. JHEPIruUsl 3apsyKEHHOTO
MIPOBOJHUKA.

277. [IM3NEKTPUKH B DJIEKTPUUECKOM TIOJIE.

28. KongeHcaTop. DHeprus 3JIeKTPUYECKOTO MOJIS.

29. Dnexktpuyeckuid ToK. Cuita Toka. DIeKTPOABHKYIIas cwiia. HampsoxeHue.

30. Tok B MmeTaimnyeckux npoBogHukax. Conporusienue. 3akonsl OMa.

31. PaboTa 1 MoutHOCTh TOKa. 3akoH [[xoyins-JIenia.

32. Tok B mnomynpoBogHukax. CoOOCTBEHHas W MpUMECHas MPOBOJUMOCTh
MOJYTIPOBOJHUKOB.

33. Pa3BeTBieHHas anekTpuueckas mnensb. [Ipasuina Kupxroda.

34. IlocTOSIHHBIIT MAarHUT U KPYroBoM TOK. B3anmoneiicTBUE MarHUTHBIX IOJIOCOB.
MarHuTHOE MOJI€ U €r0 HANPS)KEHHOCTb.

35. 3akon buo-Caapa-Jlamiacca. HanpsikeHHOCTh TOJII KOHEYHOTO, OECKOHEYHOTO
MPSIMOJIMHEWHOTO MPOBOJIHUKA C TOKOM U B LIEHTPE KPYrOBOr'O TOKA.

36. MarauTtHas MNpOHMIIAeMOCTh. MarnutHas uHAYKIUs. I[loTok MarHuTHOM
WHTYKIIUH.

37. JledcTBME MAarHMTHOIO TIOJS Ha MpPOBOAHUK ¢ TOokoMm. Cuma Awmmepa.
B3aumopericTBre TOKOB.

38. [IBMKEHHE 3apsKEHHBIX YaCTHUI] B JJICKTPUYECKOM M MarHUTHOM mnoJisax. Cuna
Jlopenua.

39. DnektpomarnutHas nHaykuus. 3akoH dapanes. [Ipasuno Jlenua.

40. B3aumHast ”HIYKIUS U CAMOWHTYKITHSL.

41. DHeprust MarHUTHOTO 1OJIs. [loHsITHE 00 PIIEKTPOMAarHUTHON Teopun MakcBeria.
42. KoHTyp, Bpamalonuics B MarHuTHOM Iojie. CUHYCOUJIAJIbHBIN TepEMEHHBIMN
ToK. PaboTa 1 MOIIHOCTH MEPEMEHHOI0 TOKA.

43. EMKOCTHOE ¥ MHIYKTUBHOE COMPOTUBJICHUE B LIETIH IEPEMEHHOTO TOKA.

44. O600meHHbI# 3akoH OMa TS TIeTH IEPEMEHHOTO TOKA.

45. DeKTpOMarHuTHBIE BOJIHBI, UX CBOMCTBA.

46. OTpaxkeHue u npeaomiieHue cpeta. [lomHoe oTpakeHue.

47. Jluctiepcusi cBeTa.

48. ®opmyna ToHkoU JuH3bI. [locTpoenune n3o0paxeHuil B IMH3aX.

49. Ilornouenue cera.

50. Uurepdepenius ceera.

51. qudpakius certa.

52. Tonspu3zaius cBera.

53. Bpaienue miockocTy KoyebaHuii MoIIpru30BaHHOTO CBETA.

54. 3akoHbI U3ITy4YeHHs A0COIOTHO YEPHOTO Tea.

55. ®oroaddexr. 3akonbl hoTodrddexra. DOTOHBI U X CBOWCTBA.

56. BonHoBble cBoiicTBa yactuil. COOTHOIIEHHE HeompeaeneHHocTel [ eiizendepra.
57. Onwitel Pezepdopaa. [Inanerapras momens aToma.



58. Iloctynarst bopa. Bogopomononoousiii atom. CrieKTphl H3Ty4eHUS U
MOTJIONIEHUs aToMOB 110 bopy.

59. OpOuTanbHbIN MAarHUTHBI MOMEHT 3JIeKTpoHa B aToMe. COOCTBEHHBIN
MarHUTHBIM MOMEHT 3JieKTpoHa. CIHH.

60. Pazmep, cocTaB u 3apsii aTOMHOTO sijjpa. MaccoBoe U 3aps10BOE YKCIIa.
61. Dueprus cBszu. [edekT macchl.

62. SlnepHble CUIIbI, UX XapaKTepucTuku. Mojenu spa.

63. PannoakTuBHOE M3ITyUY€HHUE U €TO BU/IBL.

64. SInepHbIe peakiui U UX OCHOBHBIE THIIHI.

65. Peakuus nenenus siapa. Llennas simepHas peakuus.

66. Peakmus cHTE3a aTOMHBIX S7ACP.

67. Knaccudukanus 3J1eMEHTapHbBIX YaCTHUL.

68. Tumnsl B3anMOACHCTBUH DJIEMEHTAPHBIX YaCTHII.

69. Yactuiisl 1 anTryacTuibl. KBapku.



