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1. Ilnanupyemblie pe3yabTaThbl 00y4eHHs MO JUCUUILIHHE,
COOTHECEHHbIE C IVIAHUPYeMbIMH pe3yiabTaramu ocBoenusi OINIOII

1.1. lleab u 3aa4n AUCHUILIMHBI

bakanaBp mno Hampasienuto 35.03.07 TexHonoruss mNpoU3BOACTBA U IEPEpadOTKU
CEJIbCKOXO3SUCTBEHHOW ~ MPOAYKLUMH  JOJDKEH OBITh  IMOATOTOBJIEH K  pPELICHUIO  3aj1a4
npodeCcCUOHAIBHOW  JIGATENIFHOCTH  CIENYIOIIUX  THIIOB:  HAyYHO-HCCJIEIOBATENbCKUH U
MIPOU3BOACTBEHHO-TEXHOIOTMUECKHI.

Heap qucuumiuHbl — GOPMUPOBAHNUE TEOPETHUECKUX 3HAHUM, MPAKTHUECKUX YMEHUH U
HaBBIKOB B 00JacTH (U3UKH, HEOOXOAMMBIX JUIS PELICHUs KOMIUIEKCHBIX 33/1a4 0 OpraHU3aliu
OMOTEXHOJIOTUU MPOU3BOJICTBA U MEepPepabOTKe CEeIbCKOXO3IUCTBEHHON MPOIYKIIMH B COOTBETCTBUU
¢ popMUpYyEeMbIMH KOMIIETCHIIUSMH.

3agaumn IMCUUIJIMHBI:

- u3y4yeHue (U3NYECKUX SBICHUH, 3aKOHOB M TPAHHI] UX MPUMEHHMOCTH; 3HAKOMCTBO C
OCHOBHBIMHU (PU3UYECKUMU BEIMYUHAMHU, UX OINpPEIeICHUSIMH, (PU3MUYECKIM CMBICIIOM, CIIOCO0aMU U
€MHULIAMU U3MEPEHMUS.

- mnpuoOpeTeHHe HaBBIKOB paboThl ¢ mnpubopaMu U 000pyIOBaHHEM (PUINYECKOM
71a00paTopuu; HABBIKOB UCIIOJIb30BAHHS PA3IMYHBIX METONUK (HU3NIECKIX U3MEPEHU 1 00padoTKH
9KCIIEPUMEHTANBHBIX JIaHHBIX; HABBIKOB MTPOBEJCHUS a/IEKBATHOTO (PU3MUECKOT0 MOJIETHUPOBAHUSI.

- NPUMEHEHHE B CBOEH INMPAKTUUYECKOM NAEATEIbHOCTH 3HAHUU 1O (PU3MKE JUIsl pEllIeHUs
TEOPETUYECKUX U MIPOU3BOICTBEHHBIX 3a]1a4.

1.2. KoMneTeHIIUM U MHAUKATOPBI UX JOCTUKEHHU I
OIIK-1 CrniocobeH pemiarh TUIOBbIE 3a7a4l IPO(EeCCHOHATBHOMN AESITEIbHOCTH Ha OCHOBE
3HAaHUM OCHOBHBIX 3aKOHOB MareéMaTH4eCKHX, €CTECTBEHHOHAyUHBIX U 00IIenpodecCHOHAIbHBIX
JUCHUIIIMH C TPUMCHCHUCM I/IH(l)OpMaIH/IOHHO-KOMMyHI/IKaIII/IOHHI)IX TEXHOJIOTHH

Kon n HanmeHnoBaHue dopmupyemsbie 3YH
HWHAWKATOPa JOCTIKCHUS
KOMIIETEHITUH

nJI-1. OTIK-1 3HAHUS OOy4aromuics T0JDKEH 3HATh OCHOBHBIC (PU3HMUECKUE SBICHUS, 3aKOHBI
PemraeT TunoBele 3agavuu Y TPaHMIIBI UX IPUMEHUMOCTH; OCHOBHBIE (DM3NYECKUE BETMUNHBI 1
npodeccruoHanbHON (u3MYCCKIE KOHCTAHTBI, UX OIPEIe/ICHNUS, (HH3MISCKUI CMBICT, CITOCOOBI
JIESITEIBHOCTH HA OCHOBE 1 €IMHULBI UX M3MepeHst; QyHIaMeHTaIbHbIe (PM3UUECKUE OMBITHI U UX
3HAHUI OCHOBHBIX 3aKOHOB POJb B pa3BUTHU HayKH; Ha3HAYEHUE U NPUHLUIBI ACHCTBHS BaKHEHIIINX
MaTeMaTHYeCKHX, ¢dmsrueckux npudopos (b1.0.14 —3.1)
€CTECTBEHHOHAYYHBIX YMEHUS OOyuaromuiics T0KeH yMETh OOBSICHUTh OCHOBHBIE HAOIIOaeMble
JUCLUIUIMH C IPUMEHEHHEM MIPUPOJHBIE ¥ TEXHOTCHHBIE SIBIICHUS U 3()(EKTHI C TTO3UIIUH
MH()OpPMAITMOHHO- (dyHIaMEeHTaNbHBIX (PU3NYECKNX B3aMMOJICHCTBHI; yKa3aTh, KaKHe
KOMMYHHUKAIIHOHHBIX 3aKOHBI OIIMCHIBAIOT IAHHOE SIBJICHHE WK (P (EKT; NCTOIKOBHIBATH
TEXHOJIOTUH CMBICH (PM3NYECKHUX BEITUYMH U MOHATHI; paboTaTh ¢ IpubOpaMu 1

obopynoBaHrueM GU3NIECKON J1ab0OpaTOPUH, HCIIOIB30BaTh METOIBI
AACKBATHOTI'O (I)H?:I/I‘-IGCKOFO MOJCIIUPOBAHUA IJIA PCIICHUA TUITIOBBIX
3a1a4 npodeccuonanbHoi gesrensHocTH (B1.0.14 - V1)

HaBBIKH OOyu4aroluiics: TOJDKEH BIIa/IETh HABBIKAMHU HCIIOJIb30BaHHSI OCHOBHBIX
001epU3nIeCcKuX 3aKOHOB M NPUHIIUIIOB JUIS PEIIeHHs TUIIOBBIX 3314
podecCHOHAIBHOM I TeIbHOCTH; HABBIKAMH IIPUMEHEHHUS] OCHOBHBIX
METOJI0B (PM3MKO-MaTeMaTHUEeCKOTO aHaIN3a JUIsl PEIICHHsT THIIOBBIX
3aj1a4 Ipo(eCCHOHANBHON JIeSITeIbHOCTH; HAaBBIKAMH TTPABUIIEHON
9KCIUTyaTalliy OCHOBHBIX MTPUOOPOB 1 000pyI0BaHUs (PU3NIECKOI
naboparopun; 00pab0TKN ¥ HHTEPIPETHPOBAHUS PE3YIbTaTOB
skcriepumenTa (51.0.14 - H.1)

2. Mecto aucunmimabl B ctpykrype OITIOII
JucrunnmHa «Pu3nka» OTHOCHUTCS K 0053aTeIhbHOM YacTH OCHOBHOW Mpo(deCCHOHATBbHON
o0pa3oBarenbHOI porpaMMbl OakazaBpuara.




3. O0bem IMCUMIJIMHBI M BUABI Y4e0HOi padoThI

O6bem aucruruinHbl  «Pus3mka» coctaBiaser 4 3adetHbix eauHHMNBl  (3ET), 144
aKaJIeMHUYeCKUX Jaca (Jajee 4acoB).
HI/ICHI/IHHI/IHa HN3y4acTCH:
- oyHas hopma oOyuenus B 1 cemectpe
3.1. Pacnpenesnenue o0bemMa JUCHUILIHHBI 110 BUAAM Y4eOHOH padoThl
Bun yueGHOI paboThI KonnuecTBo yacoB
110 OYHOH opMe 0OydeHuUs
KonrakTHas padora (Bcero) 64
B TOM 4YHcJie IPAKTHYeCKasi MOAT0TOBKA
Jlexyuu (J1) 32
Jlabopamopuvie 3ansamus (J13) 32
CamocrosiTesibHas padora odyuawomuxcs (CP) 53
Kontpoan 27
IK3aMeH
Hroro 144
3.2. Pacnpenesienne y4eO0HOr0 BpeMeHH 10 pa3jiesiaM U TeMaM
Ounas ¢popma o0yuenust
KOHTaKTHasi paboTa
Ne Bcero
HaumeHnoBanue pas3znenoB u TeM B TOM 4HCJIC
TEMBI 4acoB CP KOHTPOJIb
J JI3
1 2 3 4 5 6 7
Paznen 1. Mexanuka
1.1 Marepus. JIBuxenue 3 3 X
12 duznueckne BeNNINHBI U UX H3MepeHne. OCHOBHBIC 2.5 ) 0.5 X
M3MEpHTEIbHbIe TIPUOOPHI
1.3 MeToauka BbIIIOJIHEHUS] HETIOCPEACTBEHHBIX U3MEPEHUM 2,5 2 0,5 X
1.4 Meroavka BBINOJIHEHUs KOCBEHHBIX n3Mepenuil. [ papuuecknit 25 2 05 X
) crocol IpeAcTaBIeHHs Pe3ylIbTaTOB H3MEPEHHSI ’ ’
1.5 OJeMEeHTHI IOCTYNaTENbHOTO ABMXKSHHUS 2 2 X
1.6 [TpoBepka 3aKk0HA COXPAHEHHUSI UMITYIIbCA 3,5 2 1,5 X
1.7 DneMEeHTHI BpallaTeIbHOTO JTBUKCHHUS 2 2 X
1.8 W3ydeHne 0CHOBHOTO 3aKOHA JMHAMUKH BPAIICHHSI 3,5 2 1,5 X
1.9 OreMeHTHI KoJiebaTeIbHOe IBHKECHUE 3 3 X
1.10 HccnenoBanne koneb6aTenbHOTO IBUKEHUS, H3MEPEHHUE 35 ) 15 <
YCKOpEHHsI CBOOOTHOTO MaJCHUs IIPU MOMOIIY MasiTHUKA ’ ’
1.11 MexaHU4eCKUE BOJIHBI 2 2 X
1.12 OCHOBBI CHIEIMATIBHON TEOPHH OTHOCUTEIBHOCTHU 3 3 X
Paznen 2. MonekynsipHasi pu3uKa U TepMOAMHAMHUKA
21 OCHOBBI MOJIEKYIISIpHO-KHHEeTHIecKoi Teopun (MKT). 5 5 X
’ SIBnenus nepeHoca
2.2 MoJexymsipHbIE SIBICHHUS B ra3ax 3 3 X
23 MoJieKyssIpHbI€ SIBJICHUS B XKHUJIKOCTSIX 3 3 X
2.4 HccnegoBanne TeUeHUS BSI3KOM KUAKOCTH 3,5 2 1,5 X
HccnenoBanue cBONCTB IIOBEPXHOCTHOTO CJI0S )KUJIKOCTH,
2.5 n3MepeHue KodPPUIMEeHTa TOBEPXHOCTHOTO HATSKECHHS 3,5 2 1,5 X
JKHUJKOCTH
2.6 MornekynsipHbI€ SIBICHUsI B TBEPIBIX Telax 3 3 X
2.7 M3yuenue 3akoHa 'yka. MccnenoBanue Moayist yopyroctu 3,5 2 1,5 X
2.8 ITepBoe Ha4an0 TEPMOAUHAMUKH 2 2 X
2.9 BTropoe Hauano TepMOIMHAMUKU 2 2 X
Pasnen 3. DnexkTpu4yecTBO U AIEKTPOMAarHETU3M
3.1 OeKTpuUecKoe TMoJe B BAKYyMe 2 2 X
32 Onexrpuueckue nenu. M3mepenue GpuUsMuecKux BEIUINH 35 ) 15
) JIEKTPOU3MEPHUTEIILHBIMU IPHOOpPaMHU ’ ’
3.3 BeniecTBo B 2JIEKTPHUUECKOM M0JIE 3,5 3,5 X
34 ITocTosiHHOE MarHUTHOE I0JIE B BAKYYME U BEIIECTBE 2 2 X
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3.5 WccaeqoBanre MarHUTHOTO I10JISI IIOCTOSIHHOTO MarHUTa 3,5 2 1,5 X
JIBmkeHMe 3apsDKEHHBIX YaCTHIL B DJICKTPHIECKOM 1

3.6 3,5 3,5 X
MarHMTHOM I0JIE

3.7 IIoCTOSHHBIN NEKTPUYECKUN TOK 3 3 X

33 DNEeKTPOMarHuTHasi MHAYKLHUS U IEPEMEHHBIN dJIEKTPUIECKUI 5 ) <
TOK

39 HccnenoBanue nepeMeHHOTO U BBITTPSIMIIEHHOTO TOKA MPHU 4 ) ) <
MOMOIIH ocIruiorpada

3.10 OJIeKTpOMarHuTHOE 1oJIe 2 2 X

Paznen 4. OnTuka

4.1 DNeMEHTHI T€OMETPUUECKON ONTUKU 3,5 3,5 X
M3mepenue pa3MepoB MallbIX 0ObEKTOB IPU MOMOIIH

4.2 3,5 2 1,5 X
MHUKPOCKOIa

4.3 DneMEeHTHI BOJTHOBOM ONTUKU 4 4 X

44 HccnenoBanne BOTHOBBIX CBOMCTB CBETa, U3MEPEHUE JIJINHBI 35 5 15 X
CBCTOBOW BOJIHBI PH MOMOIIHU TUGPAKIIMOHHONW PEIICTKH ’ ’

45 Nzydenue nonsipuMeTrpa, U3MepeHue KOHIICHTPaIluu 3.5 5 15 X
pPacTBOPOB ONTHYCCKH aKTUBHBIX BEIICCTB

4.6 I'pagynpoBKa CIEKTPOCKOIA U MCCIIESIOBAHUE CIIEKTPOB 3,5 2 1,5 X

4.7 OJIeMEHTHl KBAHTOBOW ONITHKH 2 2 X

Paznen 5. KeanroBas ¢uznka. @usnka aTroMa, aTOMHOTO Sipa M YJIEMEHTAPHBIX YACTHI

5.1 ONIeMEHTHl KBAHTOBOW MEXaHUKH 2 2 X

5.2 DneMeHTHI (PU3UKH aTOMa 2 2 X

5.3 DneMeHTHI (PU3UKH aTOMHOTO sIJIpa U DJIEMEHTAPHBIX YaCTHII 2 2 X
KonTpons 27 X X X 27
Hroro 144 32 32 53 27

4. CTpyKTypa U cojepkaHHe JUCHHMILVINHBI, BKJIIOYAKOLIee NPAKTHYECKYI0 IOATOTOBKY

[IpakTuyeckas MOArOTOBKAa HpPU peain3alud y4yeOHBIX MPEIMETOB, KYPCOB, AUCLUILUIMH
(Momynei) opraHu3yeTcst IMyTeM T[POBEACHUS  MNPAKTUYECKUX  3aHATHH, MPAaKTUKYyMOB,
71a00paTOpHBIX pabOT U MHBIX aHAJOTMYHBIX BUAOB YYEOHOM NEATENbHOCTH, MIPEIyCMaTPUBAIOIINX
ydacTHe OOy4aroIMXCs B BBIIOJIHEHUU OTIENbHBIX DJIEMEHTOB pPa0OT, CBA3aHHBIX C Oymymien
npodeccuoHaIbHOM eATEeIbHOCTHIO.

[IpakTrdeckas MOAroTOBKA MOXKET BKIIIOUATh B €05l OT/IEIbHbIE 3aHATHUS JIEKLIHOHHOTO THIIA,
KOTOpbIE TNpeayCcMaTpuBalOT nepenady yueOHoW MHpopmanuu oOydaroniumcs, HEOOXOIUMOM Nyt
MOCJIETYIOIIETO BHIMOJIHEHUS paboT, CBA3aHHBIX ¢ Oyylei mpodeccuoHanbHOM e TeTbHOCTHIO.

PexomeHnyeMblii 00bEM NMPaKTUYECKON IMOATOTOBKHM (B MPOIEHTAaX OT KOJWYECTBA YacoOB
KOHTaKTHOM pa®oThl) /Uil AUCHUILINH, PEATU3YIOLIHNX:

- obmenpodeccuonanbupie komnereHuu (OIIK) ot 15 mo 50 %.

4.1. Conep:kaHue QM CHUTIUHbBI

Pazgen 1. Mexanuka. Matepuss u ee Buibl. [IBmwkenue u ero ¢opmel. Kunematuka
MIOCTYIIATEJIbHOTO  JIBWKEHMs. JI[MHAMMKAa TNOCTYyNaTeNbHOTO  JABWKEHUSA. OHEPreTUYECKHE
XapaKTEpUCTHKHU NOCTYNATEIbHOrO ABMKEeHU. KuHemMaTnka BpanaTeapHOro 1BUKeHus. JnHamuka
BpalaTeIbHOTO JBWKEHUS. OHEPreTUYECKHE XapaKTepUCTUKH BpaIIATEIbHOIO JIBHKCHMS.
XapaKkTepUCTUKU KoJiebaTeslbHOE IBMKEHUE. Buabpl MexaHMYecKHX KoJeOaHUN M MX ypaBHEHHS.
IMapmonnyeckuii ocuuisATop. BOoaHOBOM Mponecc u €ero XapakKTEPUCTUKHU. THIBI MEXaHUYECKHUX
BOJIH. OCHOBHBIE MOJOXKEHUs cnenuaibHoil Teopun otHocuTebHOCTH (CTO). OCHOBHBIE 3aKOHBI
CIIEMAJIbHON TEOPUU OTHOCHUTEIBHOCTH.

Paznea 2. Mouiekyasipaas ¢pusznka u repMoguHaMuka. OCHOBHBIE MIOHATUS U YPaBHEHUS
MOJIEKYJISIpHOHN (pu3uku. OCHOBHBIE TOJIOKEHUSI MOJICKYJIAPHO-KUHETHUECKOW Teopuu. JBIKeHHE
MOJIEKYJI BEIIECTB. SBieHus nepeHoca. MolleKyisipHbIe sIBIIeHUs B ra3ax. MOJIEKyJISpHbIE SABJICHUS
B KHUAKOCTAX. MONEKyJIApHbIE SIBICHUS B TBEPAbIX TeaaX. OCHOBHBIE MOHATHS TEPMOIUHAMUKH.
Buyrtpennsas sHeprus rasa. TeruoBoe wusnydeHue. IlepBoe Hauano TEpPMOAMHAMHUKUA M €T0
IIPUMEHEHHUE K n3onpoueccaM. Ternossle ABUraTesu. JHTpomnusa. Bropoe Hayano TepMOIMHAMUKH.




Pa3nes 3. Di1ekTpHYeCTBO M JIEKTPOMArHeTH3M. DJIEKTPOCTATHKA. DJIEKTPUUIECKOE T10JIE
B BakyyMe. BemectBo B anekTpudyeckom mnojie. OCHOBHBIE MOHATHS TOCTOSIHHOTO 3JIEKTPUYECKOTO
TOoKa. OCHOBHBIE 3aKOHBI IIOCTOSIHHOTO 3JIEKTPUYECKOT0 TOKA. [I0OCTOSHHBIN 3IEKTPUUYECKUH TOK B
pa3IMyHBIX cpenax. MarHuTHOe MoJjie, €ro CBOMCTBA M XapaKTEPUCTHKU. MarHuTHbIE CBOMCTBA
BELIECTB. DJIEKTPOMAarHUTHas WHAYKLUUS U CaMOMHIYKIMS. [lepeMeHHbIN 3IEeKTpUYECKUH TOK.
DNIEeKTPOMarHUTHOE MoJjie. DIEKTPOMAarHUTHbIE Kosie0aHusl. DNEeKTPOMArHuTHIE BOJIHBI.

Pazgen 4. Onrtuka. DieMeHTH TeOMETpHuYecKoW onThku. MHTepdepeHuus cpera.
Hudpakaus u nonspusanus ceera. Jucnepeus ceeta. TermoBoe uznydenue. @otordpdexrt. Dpdexr
Kommrona. /laBnenue cBera.

Pa3znea 5. KBanTtoBas mexanunka. ®@uszuka aTtoMa, aTOMHOIO SIAPA M 3J1eMEHTAPHBIX
yactun. Dopmyna ne bpoitnsa. dudpakmus 5SI€KTpOHOB W HEUTPOHOB B KpHCTALIaX.
Heomnpenenennoctn I'eiizenbepra. CooTHoleHHne HeomnpeaeneHHocTe. BomHoBass ¢GyHKIus.
VYpasuenus lpegunrepa. Mojaenu cTpoeHus aToma. DJIEMEHTHI COBPEMEHHON (PM3UKU aTOMOB M
Mmoiekyn. CtpoeHue siipa aroma. PaaroakTuBHOCTh. SnepHble peakuuy. DIeMEHTapHbIE YACTHIIBL.
dyH/IaMEHTAJIbHbIE B3aUMO/ICHUCTBUSI.

4.2. Conep:kaHue JeKuui
Ounas ¢popma o0yueHnust

Ne n/m Kpatkoe coneprxkanue JeKun KomnuectBo | IIpakTudeckas
4acoB MOATOTOBKA
1 OeMeHTHI NOCTYNATEeIBHOTO ABMKCHUS 2 +
2 DJNeMEeHTHI BpallaTeIbHOTO JBUKCHUS 2 +
3 MexaHH4eCcKHe BOJIHBI 2 +
4 OcHoBBI MoJIeKyIsIpHO-KuHeTnueckor Teopun (MKT). SIBneHus neperoca 2 +
5 IIepBo€ HauaO TEPMOAMHAMUKHU 2 +
6 Bropoe Hayasio TepMOJHMHAMUKI 2 +
7 OneKkTpHUYecKoe IoJie B BAKyyMe 2 +
8 ITocTOSsHHOE MarHUTHOE I0JIE B BAKYYME U BELLIECTBE 2 +
9 ONeKTpOMarHUTHAS HHAYKINS U IEPEMEHHBIN IeKTPHUSCKUI TOK 2 +
10 DIIeKTPOMArHUTHOE TOJIE 2 +
11 OeMeHTHI BOJIHOBOH ONTHKH 4 +
12 OeMeHTHI KBAHTOBOH ONTHKH 2 +
13 OeMeHTHI KBAHTOBOI MEXaHUKH 2 +
14 OneMeHTHI (PHU3UKH aTOMa 2 +
15 OneMeHTHI (PU3UKH aTOMHOTO Spa M JIEMEHTAPHbIX YaCTHII 2 +
Hroro 32 16%
4.3. Conep:xanue J1a0OpaTOPHBIX 3aHATHI
Ounas ¢popma o0yueHust
Ne HanmenoBanue 1a60paTopHbIX 3aHATHHA KomuuectBo | IIpakrtuueckas
n/n 4acoB MOJTOTOBKA
1 | dusnueckue BeMUUUHBI U UX n3MepeHne. OCHOBHBIC H3MEPUTEIIbHBIE TPHOOPHI 2 +
2 | MeTonuKa BHIIOJIHEHHUS] HENIOCPEACTBEHHBIX U3MEPEHHUH 2 +
3 | Meroauka BBITIOJTHEHUS] KOCBEHHBIX H3MepeHuii. ['padudeckuii criocod 2 +
TPEJICTABIICHUS PE3YIBTATOB H3MEPEHHS
4 | IIpoBepka 3aKOHA COXPAHEHHs] UMITYIIbCa 2 +
5 | M3yyeHne OCHOBHOIO 3aKOHA IMHAMMKH BpallleHUS 2 +
6 | MccnenoBanue koaebaTesIbHOTO ABMKEHHS, N3MEPEHNE YCKOPEHHUS CBOOOIHOTO 2 +
aJICHUs! IPH TOMOIIM MasiTHUKA
7 | UccnenoBaHue TeueHUs! BA3KOM JKUIKOCTU 2 +
8 | HUccnenoBaHue CBOMCTB MOBEPXHOCTHOTO CIOSI )KUAKOCTH, U3MEPEHHE 2 +
K02 PHUIMEHTa TOBEPXHOCTHOTO HATSKEHUS YKHJIKOCTH
9 | Nzyuenue 3akoHa ['yka. i3MepeHne Moayisi yipyroctu 2 +
10 | Dnekrpudeckue nenu. Mameperne GU3MIeCcKUX BETHINH 2 +
IEKTPOU3MEPHUTENHHBIMA IPHOOPAMHU
11 | MccnegoBaHre MarHUTHOTO MOJIsl MOCTOSHHOTO MATHHUTA 2 +
12 | UccnenoBaHne MEPEMEHHOTO U BBINPSIMICHHOTO TOKA MPU TIOMOIIH 2 +
ocruiorpada
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13 | M3mepeHune pa3MepoB MaJIBIX 0OBEKTOB IIPH ITOMOIIH MUKPOCKOIIA 2 +
14 | MccnenoBanue BOTHOBBIX CBOMCTB CBETa, N3MEPEHHE JJIMHBI CBETOBOW BOJIHBI 2 +
TIPY [TOMOIIH AU(PAKIIMOHHON peIIeTKH
15 | H3ydyenue nonsgpuMeTpa, U3MEpeHHE KOHIIEHTPALUN PACTBOPOB ONTHYECKU 2 +
AKTHUBHBIX BCIUICCTB
16 | I'papynpoBKa CHEKTPOCKOINA U HCCIIEOBaHIE CIEKTPOB 2 +
Hroro 32 16%
4.4. Conep:kanue NPaKTHYECKUX 3aHATHI
[IpakTuyeckue 3aHATHS HE TPEAYCMOTPEHBI
4.5. Buabl 1 coaepkaHne caMoCTOSATEIbHOH PadoThl 00y4aoIIuXCst
4.5.1. Buabl caMoCTOATEIbHOM padoThl 00y4aloIuXCcst
BI/IZILI CaMOCTOSITEILHOM pa60TLI 06yqa}omnxc;1 KonnuectBo yacos

o 04HOH opme 00yueHUs

[MToaroroBka K 1a0OPAaTOPHBIM 3aHATHSM H K 3alllUTe Ja0OPaTOPHBIX paboT 21,5
CaMocCTOATeNbHOE H3yYeHHUE OTAETBHBIX TEM U BOIPOCOB 31,5
Hroro 53
4.5.2 CoaepxxaHue caMOCTOSITEIbHON Pad0Thl 00y4aI0IIMXCH
Ne /it HanmenoBanue TeM u BOpoOCOB KonnuecTso
9acoB
10 OYHOH
tbopme
o0yJeHus
1 Marepus. JIBuxeHue 3
2 dusnvecKkre BEIHIUHBI U UX n3MepeHne. OCHOBHBIC U3MEPHUTEIbHBIC TPHOOPHI 0,5
3 Metonuka BBITIOJTHEHHUSI HETIOCPEJCTBEHHBIX H3MEPEHUH 0,5
4 Mertouka BEITIOHEHHSI KOCBEHHBIX m3MepeHuit. [padudeckuii ciocod mpeacTaBieHus 05
PE3YIBTaTOB N3MEPEHUS ’
5 JJIeMEHTHI MOCTYNATSIEHOTO ABIKCHUS -
6 [IpoBepka 3aKoHa COXpaHEHUs UMITYIbCa 1,5
7 DJIeMEeHTHI BpaIaTeIbHOTO TBHYKECHUS -
8 W3ydyeHne 0CHOBHOT'O 3aKOHA JMHAMMKH BPaLCHHS 1,5
9 DJeMEHTHI KoJIe0aTeabpHOE IBIDKEHNE 3
10 HccrenoBanne KoreOaTeIbHOTO IBIKCHUS, H3MEPEHUE YCKOPEHUS CBOOOIHOTO A CHHS 15
IIPY IOMOIIM MasTHUKA ’
11 MexaHn4eCKHE BOJIHBI -
12 OCHOBBI CIIEIMATIbHON TEOPHUH OTHOCUTEIBHOCTH 3
13 OcHOBBI MOJIeKyIIIpHO-KHHeTH4eckor Teopun (MKT). SIBnenus nepeHoca -
14 MonekynsipHbI€ BJIEHUS B ra3ax 3
15 MouiekynsipHble IBJICHUS B )KUJIKOCTAX 3
16 HccnenoBanue TeueHUs! BI3KOU KUIKOCTH 1,5
17 HccnenoBanre CBONCTB MOBEPXHOCTHOTO CJIOS XKUIKOCTH, U3MEpeHne ko dummenra 15
MTOBEPXHOCTHOTO HATSHKEHHUS KHUIKOCTH ’
18 MonekyisipHbI€ BJIEHUS B TBEPBIX TelIax 3
19 W3yuenne 3akona ['yka. McciieqoBanne MOIyIsi yOPYTOCTH 1,5
20 [lepBoe HavaI0 TEPMOANHAMHUKH -
21 Bropoe Hayasio TepMOJHHAMUKH -
22 DIEKTpUUIECKOE MOJIE B BAKYYME -
23 Onexrpudeckue nenu. Mzmepenue GU3NIeCKNX BEIINIHH EKTPON3MEPUTEITHHBIMA 15
npudopaMu ’
24 BeniecTBo B JIEKTPUUECKOM T10JI€ 3,5
25 ITocTosiHHOE MarHUTHOE MOJIE B BaKYyME U BEIIECTBE -
26 WccnenoBanre MarHuTHOTO MOJISI IIOCTOSIHHOI'O MarHUTa 1,5
27 JBrxeHure 3apsHKeHHBIX YaCTHIL B 3JISKTPUYECKOM M MAarHUTHOM T10JI€ 3,5
28 IToCTOSIHHBIN ATEKTPUICCKUN TOK 3
29 DNeKTpOMarHuTHAs MHIYKIUS U TIEpEMEHHBINA MIEKTPUISCKUN TOK -
30 HccaenoBanue MEpeMEHHOTO M BRIIPSIMIIEHHOTO TOKA ITPH IIOMOIIM OCIIHILIOTpada 2
31 DNEKTPOMArHUTHOE TTOJIe -




32 DJIeMEHTHI T€OMETPUIECKOM ONTHUKU 3,5
33 M3mepenne pa3MepoB MAITBIX 0OBEKTOB MPH MTOMOIIIH MUKPOCKOIIA 1,5
34 DJIeMEHTHI BOJIHOBO ONTHKH -
35 HccnenoBanue BOIHOBBIX CBOMCTB CBETA, U3MEPEHUE AJIMHBI CBETOBOM BOJIHBI ITPU 15
TTOMOIIY TU(DPAKIMOHHON PEIICTKH ’
36 W3yueHne noisipuMeTpa, U3MEpEHHE KOHIICHTPAIIMU PACTBOPOB ONTHYECKU aKTHBHBIX 15
BENIECTB >
37 I'pagyrpoBKa CIEKTPOCKOIA U UCCIEA0BAHUE CIEKTPOB 1,5
38 D7IeMEHTHI KBAHTOBOM ONTHKU -
39 J7IeMEHTHI KBAHTOBOM MEXaHUKU -
40 DseMeHTHl PU3MKU aToMa -
41 DneMeHThl (PU3UKU aTOMHOTO SIpa ¥ AIEMCHTAPHBIX YACTHII -
HUroro 53

5. YueOHO-MeTOnMYecKoii o0ecriedeHre CaMOCTOATEIBLHOM padoThl 00yyarommXxcs 1o
AUCHUILINHE

YyebHo-MeTonuueckue paspadorku umerorcs B Hayunoit oubmmoreke ®I'BOY BO HOsxHO-
VYpansckuii ['AY:

1. ®u3nka [DAEKTPOHHBIA pecypc]|: METOAWYECKHE yKa3aHHs K JaOOpaTOpHBIM 3aHSATHIM
Uisi  oOydaromuxcs 1o HampaBieHuto noarotoBku: 35.03.07 TexHomorus mnpous3BOACTBA U
nepepaboTKU CEJIbCKOXO03SIMICTBEHHOM MPOIYKIIMY, HAllPaBIE€HHOCTh BHOTEXHOIOTHS TPOM3BO/ICTBA
U 1epepadOTKH CeIbCKOX03IUCTBEHHOM MPOAYKIMHU, YPOBEHb BBICIIEr0 00pa3oBaHusi OakalaBpHar,
dopma oOyuenust — ounasi / Coct. C.B. [llamuna, H.P. Illtanesa. - Tpounk: KOxuo-Ypansckuii [AY,
2023. — 88 c. Pexxum pocryma: https://edu.sursau.ru/course/view.php?id=9943.

2. [amuna, C. B. ®usuka [DneKTpOHHBIN pecypc]|: METOAMYECKUE PEKOMEHIAIUU 110
OpraHHU3allMl CaMOCTOSITENIbHONH paboThl Al OOyYaroIIMXCsl IO HANpaBICHUIO TMOATOTOBKHU:
35.03.07 TexHosorus mPOU3BOACTBA U MEPEPAOOTKU CEIbCKOXO3AUCTBEHHOW MPOAYKIIHH,
HalpaBJIeHHOCTh  bHOTEeXHONMOTMS TNpPOM3BOACTBA U NEpepabdOTKU  CEeNIbCKOXO3SHCTBEHHOU
npoaykuuu, Gopma odyuenust — ounas / C. B. lllamuna. - Tpounk: FOxHo-Ypansckuii T'AY, 2023. -
37 c. Pexxum noctyna: https://edu.sursau.ru/course/view.php?id=9943.

6. ®oH/ OLIEHOYHBIX CPEICTB /sl MPOBEIEHHUs MPOMEKYTOYHOI aTTecTaluu
00y4aroIMXCcs N0 JMCUHUILIHHE
Jlnisi yCTaHOBJIEHUS! COOTBETCTBHS YPOBHSI MOJATOTOBKH oOydaromuxcs TpedoBanusm GI'OC
BO pazpabotan QoH[ OLEHOYHBIX CPEACTB Ul TEKYILEro KOHTPOJIS YCIEBAEMOCTH U IPOBEACHUS
IPOMEXYTOYHOM arTrecTaluu oOydaromuxcs Mo aucuuminHe. @DoHI OLEHOYHBIX CpPEACTB
npexacrasieH B [IpunoxxeHnn.

7. OcHOBHAas U 10NOJIHUTEIbHAA YueOHasl JIuTepaTypa, HeoOXoAUMAas 1Jisl OCBOCHHSA
AUCHHUILINHBI
OcHoBHasi U JOIOJIHUTENbHAA ydeOHas nuTeparypa umeerca B Hayunoit O6ubnmoteke u
ANIEKTPOHHOH MH(pOopManoHHO-00pa3oBarenbHoi cpeae PI'BOY BO FOxHo-Ypansckuii [AY.

OcHoBHas:

1. T'pabosckuii, P. . Kypc ¢wusuku / P. U. I'paboBckuit. — 14-¢ uzn., crep. — CaHKT-
[TetepOypr : Jlanb, 2024. — 608 c. — ISBN 978-5-507-47391-5. — Texkcr : anekTpoHHbIH // JIaHb :
2NeKTPOHHO-OMOMmoTeuHast cucrema. — URL: https://e.lanbook.com/book/367019. — Pexum
JOCTyTA: ISl aBTOPH3. MOJIH30BATENCH.

2. VBanos, U. B. OcHoBbI Qpu3nku u Onodpusuku : yaeonoe nocodbue / M. B. Usanos. — 2-e
u3M., ucnp., non. — Cankr-IletepOypr : Jlans, 2022. — 208 c¢. — ISBN 978-5-8114-1350-8. —
Texkct : onekrponHbsld //  Jlamp : 2nekTpoHHO-OMOnmMoTewnas cucrema. —  URL:
https://e.lanbook.com/book/210917. — Pexxum qoctyma: sl aBTOpU3. MOJIb30BaTEINEH.

3. Kamammauko, H. II. ®dwusuka. WuTepHeT-TecTupoBanue 0azoBbix 3Hanuit / H. IL
Kanamnaukos, H. M. KoxeBHukoB. — 3-¢ usg., crep. — Cankr-IlerepOypr : Jlans, 2024. — 152 c.
— ISBN 978-5-507-48771-4. — Tekct : 3nekTpoHHBIN // JlaHb : SIEKTPOHHO-OMOIMOTEUHAS
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https://edu.sursau.ru/course/view.php?id=9943
https://edu.sursau.ru/course/view.php?id=9943
https://e.lanbook.com/book/367019
https://e.lanbook.com/book/210917

cucreMma. — URL: https://e.lanbook.com/book/362912. — Pexum pocTyna: Ui aBTOPUS3.
MIOJIb30BaTEIEH.

4. Illamuna, C. B. ®usuka. D5eKTpudecTBO U eKTpoMarHeTusM. Onruka. Pusnka aromMa u
aTOMHOTO sipa : yueOHoe nocooue s By3oB / C. B. lllamuna. — Cankr-IletepOypr : Jlans, 2022.
— 172 c¢. — ISBN 978-5-8114-8856-8. — Tekct : snexkrpoHHblid // JlaHb : 3JIEKTPOHHO-
oubmuoreunass cuctema. — URL: https://e.lanbook.com/book/200375. — Pexxum noctyma: s
aBTOPHU3. I10JIb30BATEIICH.

JlonmoaHuTebHAS:

1. Bucman, I A. Kypc obmeit ¢pusuxku. B 3 Tomax. Tom 1. Mexanuka. MonexynspHas
¢usuka. Konebanus u BosHbI : yueOHoe mocodue mis By3oB / I. A. 3ucman, O. M. Togec. — 11-¢
u3n., crep. — Cankr-IlerepOypr : Jlanb, 2024. — 340 c¢. — ISBN 978-5-507-47680-0. — Tekcr :
AJICKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/404006. — Pexxum noctyma: j1sl aBTOpU3. MOJIb30BaTEIECH.

2. 3ucman, I. A. Kypc obmeii ¢usuku. B 3 1. Tom 2. DnekrpudectBo u maruetusm / I. A.
3ucman, O. M. Togec. — 9-e uzn., crep. — Cankrt-IletepOypr : Jlans, 2022. — 360 c. — ISBN
978-5-507-44379-6. — Texkct : anekTpoHHbIN // JIaHb : 37ME€KTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/222653. — Pexxum noctyna: s aBTOpU3. 0JIb30BATENEH.

3. 3ucman, I. A. Kypc obmelt ¢pusuku : yuebHoe nocobue /uig By3oB : B 3 Tomax / I A.
3ucman, O. M. Tonec. — 8-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2022 — Tom 3 : Onruxka.
®usnka aromMoB U Mojekya. Ouzuka aromHoro siapa u Mukpoyactur, — 2022. — 504 ¢. — ISBN
978-5-507-44508-0. — Tekct : anmekTpoHHBIN // JlaHb : 37IEKTPOHHO-OMOIMOTEUHAsT CUCTeMa. —
URL: https://e.lanbook.com/book/233285. — Pesxxum noctyna: ajsi aBTOPH3. MOJIb30BATENECH.

4. Jlusennes, H. M. Kypc ¢wusuku : yuebnuk / H. M. JluBenueB. — 7-¢ u3n., crep. —
Cankr-IlerepOypr : Jlanb, 2022. — 672 c¢. — ISBN 978-5-8114-1240-2. — TekcT : 31€KTPOHHBIIA //
Jlanp : anexTpoHHO-OmOMMoreuHas cuctema. — URL: https://e.lanbook.com/book/210782. —
PexxuM noctyna: 1uis aBTOpU3. MOJIb30BaTENEH.

5. ®uzuka [DneKTpoHHBIA pecypc]|: yueOHoe mocoOue st 00y4daroImmxcs Mo HapaBICHUIO
noarotoBku 35.03.07: TexHomorusi MNpOM3BOACTBA U MepepabOTKH  CeIbCKOXO35HCTBEHHOM
MPOJYKIIMU, YPOBEHb BbICIIEro oOpa3zoBanus: OakanaBpuar / C.B. lllamuna ; FOxHO-Ypanbckuit
I'AY, UxctuTyT BetepuHapHoi menuuuHbel.— Tpounk: FOxHo-Ypansckuii T'AY, 2020. — 138 c.
Pexum noctyna: http://nb.sursau.ru:8080/localdocs/ivin/fbmi097.pdf

8. Pecypchl nHpopManMOHHO-TETIeKOMMYHUKANIMOHHOM ceTu « AHTEpHETY,
Heo0XoAuMbIe /LISl 0CBOEHUS! TMCIUTIIMHbI

1. DneKTpoHHO-OMOIMOTEUHAsI cUcTeMa u3/arenbcTBa «JIaHby [DIEeKTpOHHBIN pecypc]. —
Cankr-IlerepOypr, 2010-2025. — Pexxum noctyna: http://e.lanbook.com/. — Jloctyn no noruny u
apoJko.

2. Hayunas onektponnas Oubmuoteka eLIBRARY.RU [DOnextponHBIi pecypc]
[mH(bOpMaLMOHHO-aHAIUTHYEeCKUT mopTan]|. — MockBa, 2000-2025. — Pexum pocryna:
http://elibrary.ru/.

3. DneKkTpoHHO-OMOJIMOTEYHass cHucTeMa «YHUBEpCUTETCKas OubnuoTexka OHJIANH
[DnexTpoHHBIH pecypc]. — Mocksa, 2001-2025. — Pesxxum moctyna: http://biblioclub.ru/. — Joctym
0 JIOTUHY U TapoJIio.

4. YOxxHO-YpanbCKuil TOCYJapCTBEHHBIN arpapHblii YHUBEPCUTET [DNEKTPOHHBINA pecypc] :
oduil. caifT. — 2025. — Pexxum nocryna: https://sursau.ru/about/library/contacts.php.

9. MeTonnueckue yKkazaHusi AJisi 00y4alouuxcs M0 0CBOCHUIO U CUHILTHHBI
VY4uebHO-MeToaMuecKue pazpaboTku uMmeroTcss B HaywHoil Oubnmuorexe M AIEKTPOHHOM
nHpopmarmonHo-oopazosareabHO# cpene PI'BOY BO HOxno-Ypanbckuit [AY:
1. ®usnka [D7EKTPOHHBIA pecypc]|: METOAWYECKHe yKa3aHHs K Ja0OpaTOpHBIM 3aHATHIM
s oOydarommxcsi 1Mo HamparieHuio moarotoBku: 35.03.07 TexHomorust NpOW3BOACTBA |
nepepabOTKU CeTbCKOXO03SMCTBEHHON MPOAYKIIMH, HAPaBIEHHOCTh BHOTEXHOIOTHS TPOU3BOJCTBA
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https://e.lanbook.com/book/362912
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U TepepadOTKH CeIbCKOXO3IHCTBEHHOM MPOAYKIIMU, YPOBEHb BBICIIEr0 00pa3oBaHus OakamaBpHar,
dbopma o6yuenust — ounasi / Coct. C.B. llamuna, H.P. lltanesa. - Tpoutik: FOxuo-Ypanbckuii ['AY,
2023. — 88 c. Pexxum pocryma: https://edu.sursau.ru/course/view.php?id=9943.

2. llamuna, C. B. ®uszuka [DNEKTPOHHBIM pecypc]: METOIUYECKUE PEKOMEHIALHUM 10
OpraHM3aIlMl CaMOCTOSITEIBHONH pabOThl i OOYYArOIIUXCSl IO HANpPaBICHUIO TOATOTOBKHU:
35.03.07 TexHonorus TMPOU3BOACTBA M TEPEPaOOTKH  CEIBCKOXO3SHUCTBEHHONW MPOIYKIINH,
HalpaBJIEHHOCTh  BHOTEeXHONMOTMST TPOHM3BOACTBA U NEpepadOTKU  CEIbCKOXO3SHCTBEHHOU
npoaykiuu, popma obyuenust — ounasi / C. B. [llamuna. - Tpounk: OxHo-Ypansckuii ['AY, 2023. -
37 c. Pexxum nocryna: https://edu.sursau.ru/course/view.php?1d=9943.

10. CoBpemennbie HHGOPMAIIMOHHbIE TEXHOJIOTUH, HCII0JIb3yeMble IIPH OCYIeCTBJIEHNH
o0pa3oBaTeJILHOIO MpoLecca Mo JMCHUILIHHE, BKIIYas IepedeHb IPOrpaMMHOI0
o0ecrnieyeHHs1 M1 MH(POPMALUOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii OubnmoTeke ¢ TEpPMUHAIBHBIX CTAaHLUUH MPEAOCTABIACTCS AOCTYH K 0Oazam
JTAHHBIX:

1. «Texskcnepr: ba3zoBele HOpPMAaTHBHBIE ITOKYMEHTHD» (MH()OPMAIMOHHO-CIIPABOYHAS
cucremMa)

2. «Texskeneprt: [umeBas MpOMBIIUIEHHOCTHY (MH(DOPMAITMOHHO-CIIPABOYHAS CHCTEMA)

3. «Texakcnept: Dkonorus. [Ipod» (nHPOpMaLIMOHHO-CIIpaBOYHAs CHCTEMA)

IIporpammuoe obGecneuenue: MyTestXPRo 11.0; Windows 10 Home Single Language
1.0.63.71; Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel Legalization
GetGenuine; Windows XP Home Edition OEM Sofware; Microsoft OfficeStd 2019 RUS OLP NL
Acdmc; SAunekc.bpaysep (Yandex Browser); Moodle.

11. MarepuanbHoO-TeXHHYecKasi 0232, He0OX0AUMAs /ISl OCYLIECTBJICHHs 00pa30BaTEIbHOIO
npounecca no IUCHUIINHE

YuyeOHble ayniuTOPpUM /ISl TNPOBeJeHUS] 3aHATHI, NMPeIyCMOTPEHHbIX NPOrpaMMON,
OCHAIlLICHHBIC 000PYI10BaHHEM M TEXHHYECKHMH CpeICcTBAMH 00y4eHHUs

1. YyeOnas aynutopusi Ne424, ocHaiieHHas 000OpyI0BaHUEM M TEXHUYECKUMHU CPEIACTBAMU
JUIS BBITIOJIHEHUS J1a00paToOpHBIX paloT.

2. Aynutopus Ne422, ocHalmleHHas  MYJIbTUMEIUNHHBIM  KOMIUIEKCOM  (HOYTOYK,
BUJIEOIIPOEKTOD).

ITomemenus nJisi cCaMOCTOATEIbHON PA00ThI 00y 40N XCH

1. ITomemenue 420 my1st caMOCTOATENBHON pabOThI, OCHAILIEHHOE KOMITBIOTEPHON TEXHUKON
C TIOAKJIIOYEHUEM K ceTH «/HTepHeT» U obeclieueHueM JI0CTyIa B 3JEKTPOHHYIO HH(POPMAIIHOHHO-
obpazoBarenpHyo cpeny PI'BOY BO I0xHno-Ypanbckuii [AY.

Ilepeuenb 000pyI0OBaHUSI U TEXHUYECKHUX CPEACTB 00yUeHMsi: ocuiiorpad, MEKPOCKOIT

MBU-1, nonsipuMeTp, MWTAaHTEHIUPKYIb, cekyHaomep, TepmomeTrp TTXK, nHoyrOyk Lenovo G570,
npoektop ViewSonic, sKpaH
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HNPUJIOKEHUE

®OH/I OHEHOYHBIX CPEJACTB
JUTSL TEKYIIETO KOHTPOJISl YCIICBAEMOCTH U TIPOBEJICHHS TPOMEKYTOYHOM aTTeCTaIK
00yJarommxcs
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1. KoMneTeHIIuM 1 UX HHAUKATOPBI, popMupyeMble B IpoLecce OCBOCHU S JUCIUNIMHBI
OIIK-1 CrnocobeH pemarh TUIIOBBIE 33a/1auid MPO(HECCHOHATBHON NIEATeTLHOCTH Ha OCHOBE
3HAHUM OCHOBHBIX 3aKOHOB MAaTeMaTniuCCKUXx, C€CTCCTBCHHOHAYYHbBIX U O6H_I€Hp0(1)eCCI/IOHaJILHLIX

JVCHUIIINH C IPUMCHCHHUEM I/IH(i)OpMaI_[I/IOHHO-KOMMYHI/IKaI_II/IOHHBIX TEXHOJIOTHH

®opmupyembie 3YH HammenoBanue
OIICHOYHBIX CPE/ICTB
Kon n -
HaMMEHOBAaHHUE = E o
WH/IUKATOPA § % E Er
JOCTHYKCHUS 3HAHUS YMEHUS HABBIKH > [g %‘ §
KOMIIETCHIIUH it E § E
2.
=
na-1. OIIK-1 Ooyuaronuiics OO6yuaromuiics OO6yuaromuiics Ormpoc Ha DK3aMeH
Pemraer TumoBsIe JIOJDKEH 3HATh JIOJDKEH YMETh JIOJDKEH BIAJIETh nmabopaTopHOM
3amaun OCHOBHBIE OOBSCHUTD HaBBIKAMHU 3aHATHH
npo¢ecCHOHaNbHON | (PM3MUYECKHE SBICHUS, | OCHOBHEIC HCTIONIE30BaHHS OTuer o
JIeSTeTbHOCTH Ha 3aKOHBI M TPAHUIIB NX | HaOIromaeMbIe OCHOBHBIX nmabopaTtopHOH
OCHOBE 3HaHUH MIPUMECHUMOCTH; TIPUPOIHBIC U obmedmuyeckux | pabdorte
OCHOBHBIX 3aKOHOB OCHOBHBIC TCXHOI'CHHBIC 3aKOHOB U TeCTI/IpOBaHI/Ie
MaTCMaTUYCCKHX, (1)1/131/111e01<1/1e SIBJICHUA U MIPUHIUIIOB JJId
€CTCCTBCHHOHAYYHBIX | BEJIMYUHBI U BCI)(beKTI)I C peUICHUA TUIIOBBIX
JUCIIUTUIAH C ¢busnyeckre MO3UIINU 3aja4
[IPUMEHEHHUEM KOHCTAaHTBI, X (yHIaMEHTaNIBHBIX | MPOQECCHOHATBHOM
MH(OPMAITMOHHO- OIIPENETICHUS, (busnyeckux JIEATEIBLHOCTH,
KOMMYHUKAIIMOHHBIX | (PU3UYECKHUNA CMBICI, B3aNMOJICHCTBUH; HaBBIKAMHU
TEXHOJIOTHA CIOCOOBI ¥ €IMHAIBI | YKa3aTh, KaKue TIPUMEHCHUS
WX M3MEPCHHUS; 3aKOHBI OCHOBHBIX METOJIOB
(dbyHIaMeHTaIbHBIC OTIHCHIBAIOT ¢du3uKo-
(U3MYECKHE OTBITEL M | TaHHOE SBIICHHE MaTeMaTHIeCKOTO

HX POJIb B Pa3BUTHUN

i 3pPexr;

aHaJIu3a JJIst

HAyKH; Ha3HA4Y€HHE U | MCTOJIKOBBIBATH pEeLICHUsI THITOBBIX

NPHUHIMUIIBL ISHCTBUSL | CMBICIT 3amaq

BaKHEUILINX (uznueckux npodeccruoHanbHON

br3nUecKux BEJIMYUH U JIeSITeIIbHOCTH;

npubopoB (b1.0.14 — | mousTuii; paboTath | HaBBIKAMH

3.1) ¢ mpudopamu u MIPaBUIBHON
o0opynoBaHuEM 9KCIUTyaTalH
¢usmueckoit OCHOBHBIX
nmaboparopun, puOOpOB 1
UCIIOJIb30BaTh o0opynoBaHus
METOIbI ¢br3nIeckon
aJIeKBaTHOTO nmaboparopuy;
(huzngecKoro 00paboTku 1
MOJIETUPOBAHUS MHTEPIPETHPOBAHU
JUISL peLLIeHNUsT S pe3yJaBTAaTOB
THUIIOBBIX 3a/1a4 JKCIIEPHMEHTA
npodeccuonansro | (b1.0.14 - H.1)
H eI TENHLHOCTH
(b1.0.14 - V.1)
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2. Iloka3aresi, KpUTEPUH U LIKAJIA OLCHUBAHUSA HHIUKATOPOB A0CTHAKEHHA CGOPMUPOBAHHOCTH KOMIIETeHIIHIA

N/I-1. OIIK-1 Pemaer TumoBble 3amadud NpodheCCHOHAIBLHON JEATEeILHOCTH Ha OCHOBE 3HAHWW OCHOBHBIX 3aKOHOB MaTeMaTHYeCKUX,
€CTECTBEHHOHAYYHBIX JUCIHUIUIMH ¢ TPUMEHEHHEM WH(HOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHA

[Mokazarenu Kpurepuu u nikaja oleHUBaHUS pe3yJbTaToOB O0YUESHHUS 10 JUCIHUILINHE
OLICHUBaHHS Henocrarounslii ypoBeHb JlocTarouHslii ypoBEHb Cpenuuii ypoBeHb Bricokuil ypoBeHb
(DPopmupyembie 3YH)
b1.0.14-3.1 OO6yuaromuiics He 3HaeT ocHOBHBIE | OOydarormmiicst cmabo 3HaeT OO6yuaromuiicst 3HaeT OO6yuaromuiics 3HaeT QpU3HIeCKuit
(hm3nvecKue SBICHUI U 3aKOHBL, OCHOBHBIE (PH3MUYECKHUE SIBICHUS, (U3MIeCKHii CMBICI M SIHHUIIBI CMBICIT ¥ €IIMHUIBI U3MEPEHHS
BEJIMIMHBI 1 KOHCTAHTHI, 3aKOHBI, BEIMIHHBI, UX HM3MEPEHUs] OCHOBHBIX OCHOBHBIX (DU3WYECCKUX BEINYHH,
Ha3Ha4YCHUS PU3NUECKUX MPUOOPOB | ompeneneHus 1 GU3NIeCcKui (U3NIeCKUX BETUYNH, SBICHUS, SABJICHUS, 3aKOHBI, HA3HAUYCHHE
CMBICJI, Ha3HaUeHne (PU3NIeCcKux 3aKOHBI, Ha3HaUYeHHE PU3NYECKUX | (HU3NYECKUX IPUOOPOB C TpedyeMoit
pudopoB npuOOpPOB, C HE3HAYMTEILHBIMU CTEMEHBIO ITOJTHOTHI U TOYHOCTH
OLIMOKaMU U OTJEIbHBIMU
npoOenamMu
b1.0.14 - V.1 OO0y4aromuiicss He yMeeT yKa3arb, Ooyuaromuiicst c1abo ymeeT OOyuaromuiicst yMeeT yka3arb, OO0yyaroIuics yMeeT CaMOCTOSITEIbHO
KaKUe 3aKOHBI OIMCHIBAIOT IJAHHOE | yKa3aTh, KAKME 3aKOHBI ONKMCHIBAIOT | KaKHe 3aKOHbI ONUCHIBAIOT yKa3aTh, KAKHe 3aKOHBI OITUCHIBAIOT
sIBIICHHE WITH dPQEKT, JIaHHOE sIBJICHUE WK 3P eKT, JJaHHOE sIBJICHUE WK 3G eKT, JIAHHOE sIBJICHUE WK 3 eKT,
HCTOJIKOBBIBATh CMBICT (PH3MUYECKUX | MCTOIKOBBIBATH CMBICH (PM3UIECKHUX | MCTOIKOBBIBATH CMBICT HCTOJIKOBEIBATH CMBICIT (PH3MUECKUX
BEJIMYVH U TOHATHH, UCIIOIB30BaTh | BEUYUH M MOHATHIA, UCTIONB30BaTh | (DM3WYECKUX BEIWYMH U MOHATHH, | BEIWYHH U MMOHATHH, HCIIOIH30BaTh
(usryeckue mpudOPHI IS TIPUOOPHI M 000PYIOBAHHS HCIIOJIL30BaTh MMPUOOPHI U puOOpPHI 1 000pyIOBaHKE PHINIECKON
pCIICHNS THITOBBIX 33729 ¢uznIeckoii T1aboparopun obopynoBaHue HU3HICCKOI nabopatopun
po¢eCCHOHATBFHON NeATEIIFHOCTH nabopatopuu ¢
HE3HAYUTEITHHBIMA
3aTPYIHEHUSIMU
b1.0.14 - H.1 OO0y4aromuiicss He BIAJCEeT OO0yuaromuiicst cinabo BlIajaeeT OO6yuaromuiicst BianeeT HaBbikamu | OOydaromuiicss CBOOOIHO BiIaJeeT

HaBbIKaMH HCIIOJIb30BaHUSA
OCHOBHBIX 00IIEe(H3UIECKUX
3aKOHOB Y IIPUHIUIIOB U
MMPUMEHEHUA OCHOBHBIX METOJOB
(hM3MKO-MaTEeMaTHUECKOTO aHaAIH3a
JUISL pEILICHUS] TUTTOBBIX 3a/1a4
npodeccrHoHaIbHON NeSTEIbHOCTH

HaBbIKAMH HCIIOJIb30BAHMS
OCHOBHBIX 00111e(pr3nIecKux
3aKOHOB ¥ NPUHIIUIIOB,
NPUMEHEHHS] OCHOBHBIX METOJIOB
(U3MKO-MaTEeMaTHUECKOTO aHAJIN3a
JUISL pELICHUs] TUTIOBBIX 3a/1a4
podecCHOHATIBHON AeATETbHOCTH

HCII0JIb30BaHNA OCHOBHBIX
0011e(hU3NIECKUX 3aKOHOB U
MPUHIUIIOB, METOJAaMHU (I)I/I?)I/IKO-
MaTeMaTHIECKOTO aHajIn3a s
PEeUICHUA TUIIOBBIX 3a1a4
po(heCCHOHANBHOM AEATENEHOCTH
¢ HEOOIBIITMMHE 3aTPYITHEHUSIMU

HaBBbIKHU UCIIOJIB30BAaHUSI OCHOBHBIX
0011e(hU3nIECKUX 3aKOHOB U
IMPUHIIUIIOB B Ba)KHEHIITNX
MPaKTHUICCKUX MPHUITIOKCHUAX]
MPUMEHEHUA OCHOBHBIX ME€TOI0OB
(U3HKO-MATEMATHIECKOTO JUTS PELIEHHS
THITOBBIX 3a1a4 TPOQPeCCHOHATBHOM
JIeATEIbHOCTH
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3. TunoBble KOHTPOJIbHBbIE 321aHNUS U (MJIM) HHbIE MaTePUAJIbl, HEO0X0AUMBbIE IJISl OLlEHKH
3HAHUI, YMEHU i, HABBIKOB U (MJIN) ONBITA 1eATEJIbHOCTH, XaPaKTEePU3Y0IIUX
¢()OpMHUPOBAHHOCTH KOMIIETEHIIHI1 B Npo1ecce 0CBOCHUS TUCIHHUILINHBI

TunoBbie KOHTPOJIbHBIC 3aJAHUSI U MaTepuasbl, HCOOXOIUMBIE /ISl OLEHKHU 3HAHUM, YMEHUM
Y HaBBIKOB, COZIEPHKATCS B yUeOHO-METOAMUYECKHUX Pa3pabOTKax, MPUBEACHHBIX HIXKE!

1. ®usnka [DAEKTPOHHBIA pecypc]: METOAWYECKHE YKa3zaHHs K JaOOpaTOpHBIM 3aHITHSIM
i oOydarommxcsi 1Mo HampapieHuio moarotoBku: 35.03.07 TexHomorust MpPOW3BOACTBA H
nepepaboTKU CEeIbCKOXO3SIICTBEHHON MPOIYKIMH, HAIIPaBIEHHOCTh BHOTEXHONIOTHs TPOU3BOACTBA
U 1epepadOTKH CeIhCKOXO3sHCTBEHHOM MPOAYKIIMU, YPOBEHb BBICIIEr0 00pa3oBaHus OakanaBpHar,
dbopma o0yuenust — ounas / Coct. C.B. Hlamuna, H.P. llltanesa. - Tpounk: FOxxuHo-Ypanbckuii ['AY,
2023. — 88 c. Pexxum pocryma: https://edu.sursau.ru/course/view.php?id=9943.

2. Illamuna, C. B. ®uszuka [DNEKTPOHHBIM pecypc|: METOIUYECKUE PEKOMEHIALHUM 10
OpraHu3allii CaMOCTOSATENILHOW paboThl uIs OOy4YalomMXCS IO HANpaBICHUIO TOATOTOBKU:
35.03.07 TexHomorus MPOU3BOACTBA U MEPEepabOTKU CEIbCKOXO3SHCTBEHHOW MPOAYKIIUH,
HaIpaBJICHHOCTh BHOTEXHOJOrMs NPOM3BOACTBA M NEpepabOTKU  CEIbCKOXO3SHCTBEHHON
npoaykuuu, Gopma obyuenust — ounas / C. B. lllamuna. - Tpounk: FOxHo-Ypansckuii I'AY, 2023. -
37 c. Pexxum nocrtyna: https://edu.sursau.ru/course/view.php?1d=9943.

4. MeTonnuyecKue MaTepHuaJibl, ONpeaeas e Nnpoueaypbl olleHMBAHUS 3HAHUI, yMeHHH,
HABBIKOB U (MJIH) ONIBITA AEATEIbHOCTH, XapaAKTEePU3YKIIUX ¢GOPMHPOBAHHOCTH
KOMIIeTeHI Ml

B nanHOM paznene MeTOIMYECKHE MaTepHalibl, ONPEAEINSIONINE MPOLEAypbl OLIEHUBAHUS
3HAHUM, YMEHHI, HAaBBIKOB U (WJIM) OMbBITA IEATEIBHOCTU MO JUCHUIUIMHE «DU3HNKAY, MPUBEICHBI
MPUMEHUTEIBHO K KaXXJIOMY M3 HCIOJNb3YEMbIX BHJIOB TEKYLIErO KOHTPOJS YCIEBAEMOCTU H
MIPOMEKYTOYHOM aTTECTAIMK O0YJarOITUXCS.

4.1. OueHo4YHBIE CPEACTBA A5 MPOBeIeHUs TEKYIEro KOHTPOJISI YCeBaeMOCTH
B Nporecce NPAKTHYECKOH MOAr0TOBKH
4.1.1. Onpoc Ha 1a060PaTOPHOM 3aHITUH
Onpoc Ha 1a0OpaTOpHOM 3aHATHM HCIHOJB3YETCS JUIS OLEHKM KayecTBa OCBOCHHMS
oOyyaronMcsi OCHOBHOM mpodeccHoHallbHOM 00pa3oBaTelnbHON MPOrpaMMbl 1O  OTAEIbHBIM
BOMpPOCaM W/WIIM TeMaM AUCHUIUTUHBL. TeMbl U MIaHbl 3aHATUN (cM. MeTompa3paboTku «Du3uka
[DneKTpOHHBIN pecypc]: METONMUYECKHE YKa3aHUs K JTAOOpAaTOPHBIM 3aHATHUSAM I O0yYaIOIIUXCs
no HampasieHuto moAaroroBku: 35.03.07 TexHomoruss TpPOM3BOACTBA U NEepepabOTKU
CENIbCKOXO3SIMCTBEHHOM  MPOMYKIIMM, HANpAaBJICHHOCTh bBHOTEXHONIOrHs  NPOM3BOACTBA U
nepepadOTKU CeNbCKOXO3HCTBEHHOM NMPOAYKIMH, YPOBEHb BBICIIEr0 0Opa3oBaHMs OakajaBpuar,
dbopma o6yuenust — ounasi / Coct. C.B. llamuna, H.P. lltanesa. - Tpoutik: FOxuo-Ypansckuii ['AY,
2023. — 88 c¢. Pexum pocryma: https://edu.sursau.ru/course/view.php?id=9943) 3apanee
coobmarorcss  oOywarommMmcsi.  OTBET  OLEHWBAETCS  OIEHKOH  «OTIMYHO»,  «XOPOIIOY,
«YIOBIIETBOPUTEIHHOY» UITU «HEYIOBICTBOPUTEIHHOY.
Ounas popma o0yueHnust

Ne O1eHOUHBIE CPEACTBA Kon n HammeHOBaHME
TunoBele KOHTPOJBbHBIE 3aJaHusl W (W) MHBIE MaTepualibl, HEOOXOAMMBIE IS | MHIMKATOPa KOMITETEHIIMU
OLICHKM 3HaHMH, YyMEHMH, HaBBIKOB M (WIM) ONbBITa  JAEATEIHHOCTH,

XapaKTepu3yIomuX c()OpMUPOBAaHHOCTh KOMIIETEHLMH B IIpOLECCEe OCBOCHHMS
JIICIUIITMHBI
1 Tema 1 «Dusnueckre BeTUUUHBI U UX U3MepeHue. OCHOBHbIE U3MEPUTEIbHBIE HA-1. OIIK-1
TIpUOOPH» Pemaer TunoBsle 3agaun
1. Yro Has3pBatoT (usmueckol BenmunHOM? [lpuBenure mprMepbl (HU3MYECKHX | NMPOgeCcCHOHATBHOM

BEJINYHH.
2. Uro Ha3pIBaIOT equHUIEH (hu3mdeckoli BemmauHbI? [IpuBeauTe mpruMephl OCHOBHBIX
Y TIPOM3BOJIHBIX EIMHHUI] (PU3MIECKHX BEJTMYHH.

3. Uro MOHMMAIOT O/ M3MEpEeHHEM (HU3MUIECKO BETMIUHEI?

4. Kakue mudppl HA3pIBAIOT 3HAYAIIAMHA?

JIeITEIBHOCTH Ha OCHOBE
3HAHHUHN OCHOBHBIX
3aKOHOB MaTeMaTHYCCKUX,
€CTEeCTBEHHOHAYYHBIX

JIACIHILINH C
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5. KakuMu mpaBmnaMy HOJB3YIOTCS TIPU MOJCYETE KONMYECTBA 3HAYAIMX IH(p B
yucie?

6. KakuMu paBriaMu MoJIb3y0TCS TIPU OKPYIIIEHUH TPUOIHKCHHBIX YHCEN?

7. KakuMu paBrIaMH MOJB3YIOTCS TIPU 3AITHCH MTPUOKEHHBIX YHCen?

8. Urto coboii npencTaBiseT NKajia H3MEPUTEIBHOTO nprbopa?

Tema 2 «MeTo1Ka BBITTOJHECHUS HCMOCPEACTBCHHBIX H3MepeHHﬁ»
1. Kakue NOTPCIIHOCTU Ppa3JIUYa0T 10 (bopMe MpCACTaBJICHUA pe3yJbTara

u3MepeHus?

2. Uro moHMMaT Mo aOCONIOTHON WOTPeImmHOCThI0 m3MepeHus? YTo oHa
XapaxkTepusyer?

3. YTo MOHHMMAIOT TOJ OTHOCHTEIBHOM MOTPEIIHOCThIO W3MepeHus? Yrto oHa
XapaxkTepusyer?

4. Kakuie OTpenrHoCTH Pa3IyaroT 10 HCTOYHUKY BOSHUKHOBEHHU?

5. Uem 00ycCIIOBIEHBI METOINYECKUE, TIPHOOPHBIE M CYObEKTHUBHBIE IIOTPEIIHOCTH?
6. Kakue norpenrHoct pasnuyaroT 0 3aKOHOMEPHOCTSAM NPOSBICHUA?

7. YTO NOHUMAIOT MO/ CUCTEMAaTH4eCKUMU U CTy4alHbIMU MOIPEIIHOCTAMU?

8. Uro Ha3bIBalOT HEMOCPEACTBEHHBIM u3MepeHueM? Ilpusegure npuMepsl
HETIOCPEICTBEHHBIX U3MEPEHUI.

9. B kakoif mocieq0BaTeIbHOCTH BBIIONHACTCS OJHOKPAaTHOE HEMOCPEICTBEHHOE
n3Mepenue?

10. B xako#l nocnea0BaTeIbHOCTH BBIIONHSAETCSI MHOTOKPATHOE HEMTOCPEACTBEHHOE
u3MepeHue?

Tema 3 «MeToauKa BHITONHEHHS KOCBEHHBIX W3MepeHuil. [ papudaeckuii ciocod
MIPEJCTaBICHUS PE3yAbTaTOB U3MEPEHHS»
1. Uro Ha3pIBalOT KOCBEHHO H3MepeHHOW BennmuuHo? IlpuBeauTe npuUMepbI
KOCBEHHBIX H3MEPEHHUI.
2. B xakoii mocneoBaTeIbHOCTH BBITIOJIHAETCS KOCBEHHOE U3MepeHue?
3. Uto Ha3bIBaIOT rpaukoM?
4. KaxyMu npaBuiIaMy MOJB3YIOTCS MIPU IIOCTPOSHHUHN rpaduKoB?
5. Uro Ha3pIBalOT rpaduyeckoi MHTepIoJsIuueii?

Tema 4 «IIpoBepka 3akOHA COXPAHEHHS UMITYIIBCa»
1. Yto Ha3piBaeTCs UMITYIbCOM Tena? B Kakux €JUHUIAX M3MEpSeTCs UMITYIIbC
Tena?
2. IlpuBennTe ornpeneIeHNe N30IMPOBAHHOMN CUCTEMBI.
3. IlpuBennTe GOpMYIUPOBKY U (POPMYITy 3aKOHA COXPAHEHUST HMITYIIbCA.
4. Hammmure u 00bsicHUTE (OPMYIY IS ONpenesieHus Kod(pQUIHEeHTa TPEeHUI
CKOJIB)KEHUSI.
5. Kak ompenensior CKOPOCTh W MMITYJILC TI€PBOTO Tela B MOMEHT €ro
CTOJIKHOBEHHS C TeoM Ne2?
6. Kak ompenensiroT CKOpOCTH M UMITYABCHI TEJ MOCJIE WX B3aUMOJIEHCTBUS?

Tema 5 «3yuyeHue OCHOBHOTO 3aKOHA JMHAMUKH BpAILCHUSD)
1. Kakoe fBrmKeHHUE TeNna Ha3bIBaeTCs BpalaTeIbHbIM?
2. Yto Ha3bIBaeTCs YIIOBHIM IepemenieHneM? 3anuIInuTe U 0OBSICHUTE PacyETHYIO
dhopmyny. Kakumu eqHUIIAMU U3MEPSIOT 3Ty BETUUHHY?
3. YUto Ha3BIBaeTCS YIIOBOW CKOPOCTHIO? 3amMIINTEe W OOBSICHUTE PACUETHYIO
¢dopmyiy. KakuMu eanHIIAME U3MEPSIOT 3Ty BEIHYHHY?
4. Uro Ha3pIBaeTCsl YIJIOBBIM YyCKOpeHHeM? 3aluIuuTe W OOBSCHUTE pPACUETHYIO
¢dopmyiy. KakuMu earHHIAME U3MEPSIOT 3Ty BEIHUHHY?
5. 3amummre W 0ObsAcHUTE (OPMYNIBI CBSI3M MEXIY JHUHEHHBIM M YIVIOBBIM
HNepeMEIEHUSIMY, JIUHEHHOM M YIIOBOM CKOPOCTSIMH, JIMHEMHBIM M YITIOBBIM
YCKOPEHHUSIMH TOYEK BpAIArOIErocs Tena.
6. [laifte ompeneneHust, HANUIIUTE U OOBSICHUTE (OPMYJIBI: a) MOMEHTA CHIIBL; 0)
MOMEHTa WHEPIUH MaTepHaTbHOM TOYKH; B) MOMEHTA HWHEPUHH BPAIIAIONIETOCS
Tena. B Kakux equHUNAX U3MEPSIOT 3TH BEJTNYNHBI?
7. TlpuBeaure (HopMynupoBKY U (GOpMYITy OCHOBHOTO 3aKOHA BpallareabHOTO
JIBIDKEHHSL.

Tema 6 «VccrenoBanne KonebaTeIbHOTO IBUKEHUS, H3MEPEHUE YCKOPEHHS
CBOOOJTHOTO NaJJCHHUSI TPH TIOMOIIIY MasiTHUKA
1. Uro Ha3bIBaIOT KOJIE€0ATENbHBIM JABHKCHHEM?
2. Yrto Ha3pIBalOT rapmMoHuueckuM ocumuisitopom? IlpuBeaure mpuMepsl
TapMOHUYECKOTO OCLIWIIIATOPA.
3. Uro Ha3bIBAIOT PU3NYECKUM MASTHUKOM?
4. Yto Ha3bIBAIOT NPYKUHHBIM MasTHUKOM?

MIPUMCHEHHEM
nH(pOpMaMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH
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5. Uto HaA3BIBAIOT MAaTEMaTHYECKUM MaSTHUKOM?

6. 3amuIIuTe U Pa3bICHUTE YPaBHEHUS TAPMOHUYCCKOTO KOJICOaHUs.

7. aiiTe onpeaesieHus: CMEIEeHUs, aMIUIUTYbl, IEPUOJa, YaCTOThI U LUKINYECKON
4acTOThI KoJieOaHuiA.

Tema 7 «MccneqoBanue TEUEHUs BI3KOM KUAKOCTH
1. KakoBa ¢u3uueckas TpUpOAa BHYTPEHHETO TPEHHS B JKUIKOCTAX? B uem
MPOSIBIISACT ceOsl BHYTPCHHEE TpeHUE?
2. YUemy paBHa cwia BHyTpeHHero TpeHus? Hamumurte u oObscHUTe opmymy
3akoHa HpIOTOHA 1UTs1 BHYTPEHHETO TPEHUS.
3. Yto Takoe TpagveHT (QU3NUECKOW BEIWYHMHBI? [pagueHThl KaKuX BEIMYNH
BCTPEUAIOTCS B JaHHOH padoTe?
4. Jlaiite ompenencHue Kodp@HIMeHTa BA3KOCTH JKUAKOCTH. Kakoit eauHUICH
n3MepseTcss kodpdumueHT Bsaskoctd B CH? UTo M Kak BIWSIET Ha BEITUYHHY
KO3 PHITHEHTA BIZKOCTH?
5. Chopmymupyiite 3akoH [lyaseiiis; Hammmmre W 0ObCHUTE (OPMYITy 3aKOHA
Ilyazeins.

Tema 8 «VccnenoBanue CBOWCTB MOBEPXHOCTHOTO CJIOS KHUAKOCTH, U3MEpPEHUE
k03 uUIHeHTa TOBEPXHOCTHOTO HATSKECHUS JKUIKOCTH)

1. Uto Ha3bIBacTCsS MOBEPXHOCTHBIM HaTsDKeHHeM? Packpoiite dusnueckuil cMbict
9TOTO SIBJICHHS C TIO3UIIUH MOJIEKYIISIPHO-KHHETUIECKON TEOPHH.
2.Yto Takoe cuijia HIOBEPXHOCTHOIO HATSKEHUS?
3. Yrto HazpBaeTcs KOIPQUIIMEHTOM IMOBEPXHOCTHOTO HATSDKEHHS SKAIKOCTH?
Hanwmmre onpenenstomee ypaBHeHHE KOQQUITMEHTa TOBEPXHOCTHOTO HATSHKECHHUS
JKUIKOCTH. B Kakix eHAIIAX H3MepsieTcs 3Ta BeIIuHa?
4.Yto Takoe kammusap? Packpoite GU3MIeCKU CMBICIT SBICHUS KalTWJLIIPHOCTH.
5. Hanmmwte W oObsSCHHUTE (OPMYNBL: a) HM30OBITOYHOTO JIABICHWS WCKPUBICHHOMN
MOBEPXHOCTH JKUAKOCTH, 0) MMIAPOCTATHYCCKOTO JABICHUS KHUIKOCTH, B) Pa3HOCTH
YPOBHEH >KHJIKOCTEH B KallMJUIAPE U B COOOIIAIOIIUMCS C HUM IIHPOKOM COCYIIE.
6. Hamumure U 00bsicHUTE (QOPMYITy, IO KOTOPOil B AaHHOU paboTe MU3MepseTCs
K09 DUIMEHT MOBEPXHOCTHOTO HATSYKCHUSL.

Tema 9 «3y4enne 3akoHa ['yka. Viamepenue Mogyns yrpyrocTu»
1. Yro HazwiBaeTcs aedopmareii?
2. Ha3oBwure THIBI ¥ BHABI AepopMariuii, pacKpoiTe uX cMBICT?
3. Chopmynupyiite 3akoH ['yka. Hamummmre u pa3pscHuTe popMyry 3akoHa ['yka.
4. Yro Takoe cTpera mporuda’? 3ammimre 1 pazbsicHUTE POPMYITY CTPEIIBI Iporuda.
5. 3ammnmre u pasbsicHUTE (OpMYITy 3aKkoHa [yka B NpuUMeHEeHHH K jaedopMariu
n3ru0a OHOPOIHOTO CTEPIKHS MPSMOYTOJILHOTO CEUCHNS.
6. Uro wnHaszwBaerca nedopmanueii? HasoBure THIBI W BUAB AedopMaini,
packpoiTe uX CMBICI?
7. Packpoiite puzmueckuii CMBICI MOJYJIS YIIPYTOCTH. B Kakux eauHUIaxX u3MepseTcs
MOMYNb YIPYTOCTH?
8. 3aBUCHT M BEIMYMHA MOMY/SI YOPYTOCTH OT PasMepoB Je(OpMHUPYEMOro Teia,
TPIJIOKEHHBIX HAaTPy30K, BEIIECTBA, M3 KOTOPOTO M3IOTOBJIEHO TEI0?

10

Tema 10 «Onexrprueckue renu. 3smepenne GpuU3NUIeCKUX BETHIUH
ANEKTPOUIMEPUTETHHBIMU TTPUOOPAMI)
1. YTo Ha3bIBAIOT MMEKTPUUECKON 1IeTIbI0? UTO BXOIUT B 2IEKTPUUYECKYIO LIETh?
2. Yo Ha3bIBAIOT CXEMOM ANIEKTPUUYECKOM Lienu?
3. Kakwe mpaBuiia HEOOXOIMMO COOMIONATh MPU COOPKE AMEKTPUIECKO 1ermu?
4. Yto Ha3pIBAIOT KJIACCOM TOYHOCTU Ipubopa? Kak 0003HaUCH Kilacc TOYHOCTH Ha
npubope? I1o kakoi popmyrie onpeesisiioT KIace TOUHOCTH?

11

Tema 11 «MccinenoBaHrue MarHUTHOTO IOJIST IIOCTOSTHHOTO MarHUTa»
1. Uto Takoe maruuTHOe 1oje? KakoBo ero riaBHoOe CBOMCTBO?
2. JlaiiTe onpezieneHre Cuitbl Amrepa.
3. Uro Ha3wpiBaeTCsd WHAYKIMEHW MarHuTHoro mons? IlpuBeaure ompenesnsoiiee
yYpaBHEHHE WHIYKIMM MarHUTHOTO TONS W OOBSICHATE €ro. B Kakux eguHHUIax
M3MeEpSETCS MHITYKINS MarHUTHOTO ToJIs1? OOBSICHUTE (DU3NIECKUIT CMBICI €IMHHIIBL.
4. ChopmynupyiiTe TpaBWIO JIEBOW pykd. Haydutech NPUMEHSATh TPaBUIO Tia
MPAKTUKE.

12

Tema 12 «MccnenoBanue NEPEMEHHOTO U BHIIPSIMIEHHOTO TOKA P MOMOLIHI
ocuwutorpaga
1. JlaiiTe ompeneneHre nepeMeHHOro ToKa.
2. Kaxoii TOK Ha3bIBaeTCS BBIIPSIMICHHBIM?
3. Kak u3 mepeMeHHOro MoJy4yaroT OJHONOIYNEPUOIHO WIH JBYXHOIYHEPHOTHO
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BBITIPSMJICHHBIE TOKU?
4. OOBSCHUTE, YEM U KaK «CTIIAKUBAIOTY MYITCALIUH BHITIPSMIICHHOTO TOKA?
5. TlepeunicnuTe, U3 KAKUX Y3JI0B COCTOUT JIEKTPOHHBIN ociipuiorpad?

13

Tema 13 «M3MepeHne pa3MepoB MaJIbIX 0OBbEKTOB IPH TOMOIY MUKPOCKOIIa
1. OObsacHHUTE, YTO Ha3bIBA€TCs JIMH30W, IIIABHOW ONTHYECKOH OCHIO JIMH3BI,
ONTHYECKUM LIEHTPOM JIMH3bI, ()OKYCOM U (DOKYCHBIM PacCTOSIHUEM; Y€MY PaBHO
JUHENHOEe yBEeIUYEHUE JINH3BI?
2. Haueprute (10 maMsATH) X0 Ty4el B MUKPOCKOIIE U MOSICHUTE PUCYHOK.
3. OOBSICHUTE MPUHITUAT pabOThl MHKPOCKOTIA.
4. Ha3oBuTe OCHOBHBIC y3IBI M MEXaHM3MBl MHKPOCKONIA M OOBSICHUTE HX
Ha3HauCHHE.
5. Hammmure n 00ObsicHUTE (OPMYIIBI, AAIOUINE BOZMOXXHOCTh HAWTH YBETHUCHHE
OKYJIsIpa, YBEJIMUCHHE O0BEKTHBA U YBETHUCHHE MUKPOCKOIIA

14

Tema 14 «ccnenoBaHre BOJTHOBBIX CBOMCTB CBETA, M3MEPEHHE JAITUHBI CBETOBOM
BOJTHBI TIPH TIOMOIIHY JUGPAKIIMOHHOMN PEIICTKI

1. OOwsicHHTE, KaKO¥l IUama3oH JJIMH JJICKTPOMATHHUTHBIX BOJIH COOTBETCTBYET
BUaUMOMY cBeTy? Kak cBeTOBBbIE BOJHBI PA3IUYHON JIMHBI BOCIPUHUMAIOTCS
HaIllUM OPraHOM 3peHHs?
2. Jlavite ompenenenue uHTepdepeHunu. OOBACHUTE YCIOBUS BO3HUKHOBCHHUS
UHTEpEPEHLIUH.
3. Yto Ha3pIBaeTCsA pa3HOCTHIO Xoxa BoJH? OOBICHHUTE YCIOBHS BO3SHHUKHOBCHHS
HHTEP(PEPESHIIMOHHBIX MAKCHMYMOB, MUHAMYMOB.
4. Jlavite ompeneneHue nuppakuuud. B dem mposiBisercs, audpakmusa? Korma
HaOromaeTcst TG PaKIKs CBETOBBIX BOIH?
5. O0wsicHHUTE sBICHUE AUGPAKIMKA CBETa OT NBYX INENeH, BBIBEAUTE (HOPMYITY,
OTIPENSISIONTYI0 YCIOBHUE BOSHUKHOBEHUS TU(PPAKIIMOHHBIX MAKCHMYMOB.
6. OOBsCHHTE YCTPOWCTBO MU(PPAKIUOHHOW pemieTkn. YTo Ha3bIBacTCs
MOCTOSIHHOW TU(PPAKIIMOHHON peleTKu?

15

Tema 15 «M3ydeHue noaspuMeTpa, U3SMEPEHNE KOHIIEHTPAIIMH PACTBOPOB
ONITHYECKH aKTUBHBIX BEIECTB

1. CBeTOBBIE BOJIHBI — 3TO BOJIHBI IIONIEPEUHBIE MIIN MPOAOJIbHBIE?
2. Pacckaxure O «CTPYKType» OJIEKTPOMAarHUTHOM BOJHBL Kak ompenenurts
HalpaBJIeHHE PacpOCTPAHEHUS HJIEKTPOMArHUTHBIX KoeOaHnii?
3. Kakoli cBET Ha3bIBa€TCs €CTECTBEHHBIM WM HETOISPU30BaHHBIM?
4. Jlaiite ompeneNeHUE NOJISPU30OBAHHOIO cBeTa. Kak MOXHO NOJYy4YUTh
MOJISIPU30BAHHBIN cBET?
5. Yro rtakoe monsgpusarop W aHanuzarop? Hamummmre m oObscHuTE dopmMyry
3akoHa Mamoca.
6. [laiiTe ompeneneHHe ONTHYECKH AKTUBHOTO BEIIECTBA, NPHBEIUTE MPUMEPEI
ONTHYECKH aKTUBHBIX BEIIECTB.
7. O0bsicHUTE SIBJICHHE BPAIICHHUS TIOCKOCTU KOJeOaHUH MONIPU30BAHHOTO CBETA:
HAaITUIIUTE U 00BSICHUTE (QOpMYITy, ONPEEISIIONIYI0 3aBUCUMOCTh YIJIa ITOBOPOTA
IUIOCKOCTH KOJeOaHWH TOJIIPU30BAaHHOTO CBETa OT KOHILEHTPAIMH PacTBOpa
ONTHYECKH aKTUBHOTO BEIIECTRA.
8. Uto moxa3biBaeT K03()(HUIMEHT, Ha3bIBAEMbIil YAEIbHBIM BpalieHHeM? 3aBHCHUT
U 3HAYE€HUE YJACNBHOIO BpAILIEHUs OT AJUHBI CBETOBOM BonHbI? Hammmure u
00BsicHUTE (OPMYITY U €JMHUILY U3MEPEHNUS YAEIHHOTO BPAILCHNUSI.
9. Yto noka3bIBaeT KOHIIEHTpaLus pacTBopa?

16

Tema 16 «I'pagynpoBKa CIEKTPOCKONA U UCCIIEAOBAHUE CIIEKTPOBY»
1. OObscHMTE MeXaHHW3M H3JIydeHHS] CBeTa aToMaMH BellecTBa. Yemy paBHa
SHEprust n3imyyaemoro Gporona?
2. Hammmute u o0wsicHUTE (HOpMyYITy, ONPEAEIIIONIYI0 YAaCTOTY H3IYYCHHS IPH
Mepexoie aToMa C OHOTO SHEPTeTHIECKOTO YPOBHS Ha APYTOH.
3. O0BsicHUTE MEXaHU3M BO30YKIeHHs aToMa, chopMmynupyiite 3akoH Kupxroda.
4. JaiiTe ompenencHWe TUCIIEPCHH CBeTa. B ueM MposBIsSeTCS AWUCHEPCHs HpU
MIPOXOXKICHNHN CBETA Yepe3 TPEXTPAHHYIO IPU3MY?
5. Jlaiite onpenenenue cuekrpa. Kakue Buabl CIEKTpoB pa3auyaror?
6. Kakue cnexkTpel Has3bIBAaIOTCSI CHEKTpamMH HcmyckaHus? UYro sBisercs
U3Ty4daTesIssMH JIMHEHYaToro, CIUIOIIHOTO M I0JIOCATOTO CHEKTPOB HUCIYCKaHHA?
OObscHUTE MEXaHN3M IOTY4EHHS JINHEHYaTOro CIIeKTpa UCITyCKaHUsI BOIOPO/Ia.
7. aiite onpeneneHue U 00bSICHUTE MEXaHNU3M ITOJYYEHHS CIIEKTPA ITOIJIOIICHHUSI.
8. UTo Takoe CHEeKTpaJIbHbIN aHaIHu3?
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Kpurepun ouenkn (Tabn.) TOBOIATCS OO CBEIEHHUS OOy4yarolIMXCs B Hayale 3aHATHM.
OneHka 00bsIBIIsIETCS] 00yHarOIEMYCsl HEOCPEACTBEHHO MOCJIE YCTHOTO OTBETA.

Ilkama Kpurtepnu oneHuBanus

Ornenka 5 - 00yyaroIUiics MOJHOCTHIO YCBOWII Y4eOHBIH MaTepHa;

(oTHM9HO) - IOKA3bIBACT 3HAHUE OCHOBHBIX NMOHITUHN TEMBI, TPAMOTHO NOJIB3yeTCs] TEPMUHOJIOTHEH;
- TPOSIBIIICT YMCHHE aHAJIM3UPOBaTh M 0000mars WHGOPMAIIUIO, HABBIKH CBSI3HOTO
onrcaHus (HU3NIECKUX SBICHUH U TIPOIIECCOB;
- EMOHCTPHUpYeT yMEHHE u3JaraTb Marepuajl B ONPEACICHHOW JIOTHYECKOM
MTOCIIEIOBATEIFHOCTH;
- TOKa3blBaeT YMEHHE WILIIOCTPUPOBATh TEOPETUUYECKHE IIOJNIOKCHUS KOHKPETHBIMH
MIpUMepaMu;
- IEMOHCTPUPYET CHOPMHUPOBAHHOCTh U YCTOMIHMBOCTH 3HAHHWK, YMEHUH U HABBIKOB,
- MOryT OBITH JIONYIICHH OAHAa—/BE HETOYHOCTH NPH OCBEIICHHH BTOPOCTEIICHHBIX
BOIIPOCOB

Onenka 4 OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBaHMSIM Ha OLIEHKY «5», HO IIPU 3TOM UMEET MECTO

(xopom10) OJIH U3 HEJJOCTaTKOB:
- B YCBOGHHH MaTepuaia JOMyLICHbI HEeOOJNbIINEe NPOoOessl, He UCKa3UBIIUE COIEpIKaHUE
OTBETAa;
- B U3JIOKCHUU MaTcpuraja JoNyHiCHbI HC3HAYNUTEIbHbBIC HCTOYHOCTHU

Orenka 3 - HETIOJTHO MJIM HeTIOCJIeZIOBATENILHO PACKPBITO COJEepKaHNe MaTepralia, Ho OKa3aHo olriee

(YIOBIETBOPUTENHHO) | MOHMMAHHWE BOIPOCAa W MPOACMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIC U NATbHEHIIEro

YCBOCHUS MaTepHaa;
- IMEJIHCH 3aTPYAHEHUS U JOMYIICHBI OIIHOKH B OMPEACIICHUN MOHATHH, HCTIONIb30BaHIH
TePMUHOJIOTHH, ONMUCAHUU (U3NYCCKUX SBICHHA M MPOIECCOB, HCIPABICHHBIC IOCIE
HABOZSIIIUX BOIIPOCOB;
- BBIIBJICHA HeNOCTaTodHas C(GOPMHUPOBAaHHOCTh 3HAHWH, YMEHHHA W HABBHIKOB,
0OYUarOIIHMIACS HE MOXKET IPUMEHHUTh TEOPUIO B HOBOW CHTYalluU

Orenka 2 - HE PacKpbITO OCHOBHOE COJepKAHNE MaTepHaa,

(HEeymOBIIETBOPUTEIBHO)

- oOHapyXeHO HE3HAHWC WM HCMOHMMAaHWE OOJbINEH WM HauboNee BAXKHOW 4YaCTH
Marepua’a;

- HOITYIICHBI OI_HI/I6KI/I B ONpPEACIICHUN HOH?[TI/If/'I, Ipyu UCIOJB30BaHUNU TCPMHUHOJIOTUU, B
OINMCAHUHU SIBJIEHUH U IIPOLECCOB, KOTOPHIEC HE UCIIPABJICHBI IMOCJIE€ HECKOJIbKUX HABOAAIINX
BOIIPOCOB;

- He c(OPMHUPOBAHBI KOMIIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUS, YMEHHS U
HABBIKU

4.1.2. OuenuBaHue oT4YeTAa MO JIadopaTopHoii padore

Otyer 1o naboparopHoil pabOTe WCHONB3yeTCs JMJIS OICHKA KauyecTBa OCBOCHUS
00y4aroLMcst OCHOBHOM Mpo¢ecCHOHaIbHOM 00pa30BaTeIbHON MPOrpaMMBI IO OTJEIBHBIM TEMaM
muciumuiniel.  Conepkanue U ¢opMa oTueta 1o J1abopaTopHOM padoTe NpPUBOIUTCS B
METOJIMYECKHX yKa3aHUAX K JaboparopHbiM padoTtam (1.3 POC). Conepxanue oTyeTa U KpUTEPUU
OIIEHKM OT4YeTa (Ta0JI.) JOBOASTCS 0 CBEJEHUS OOYJAIONINXCs B HAYaJIe 3aHSATUH.

Ounas ¢popma o0yueHust

Ne OneHouHbIE CPEeNCTBA Kon 1 HaumeHoBaHue
TurnoBble KOHTPOJIBHBIE 3a1aHKs M (MJIM) HHBIE MaTepHalbl, HEOOXOIUMBIE /IS HHIMKaTOpa KOMIICTCHIINA
OIIGHKM 3HAHWHA, YMEHWH, HAaBHIKOB W (WIM) OIBITA JAEATENHFHOCTH,

XapaKkTepU3yIOMNX C(HOPMHUPOBAHHOCTh KOMIIETEHIIMH B IPOIECCE OCBOCHHS
JUCIUTUINHBI
1 Tema 1 «Du3nueckne BeTUIUHBI H X n3Mepenne. OcHoBHEIE n3mepuTensHele | MJI-1. OIIK-1
IpUOOPHD» Pemmaer  TumoBele  3amauu
1. Tlonp3ysch MpaBIIaMH YCTAaHOBKH MPOU3BOJHOTO M3MEPEHHS ITPOBEIITE po¢eCcCHOHATEHON
niepeBoz B cuctemy CHU crnenyrommx equann u3mepenwst: a) I1a; 6) Bt; B) [k JIEITENIPHOCTH  HAa  OCHOBE
2. OxpyrnuTe 10 paspsja JecsaThix: a) 9,6645172; 6) 0,2135189; B) 79,55 3HaHUIl OCHOBHBIX 3aKOHOB
3. Oxpyriure 10 oJHOM 3Havameid nudpsr: a) 2,70251; 6) 0,03215; B) 5,0246 | MareMaTH4ecKuXx,
4. BeimonHuTe feficTBIE HAJl MPUOIMKEHHBIMU YUCIIaMU: €CTECTBEHHOHAYYHBIX
a) 3,7*10%+1,2*103 JMCLUMIUIMH C HPUMEHEHHEM
0) 1,1*103*2,4*1072 UH(OPMAIIUOHHO-
5. IpencraButs uncna B Buae X*10™: a) 0,00027; 6) 36000; B) 79851362 KOMMYHUKAITHOHHBIX
6. Kak onpenenuth LieHy JEICHUS IIKAIIBI? TEXHOJIOTHH
2 Tema 2 «MeToanKa BBITIOTHEHHS HETIOCPEICTBEHHBIX N3MEPEHUT
1. Onpenenure JUIst JINHEHKY LICHY ASJICHHS, TUAIa30H H3MEPEHHUS X a0COIIOTHYIO
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MOTPELTHOCTh M3MEPEHHS

2. IIpoBenuTe M3MepeHHe JTMHBI PadOYeTo CTOIa MEPHOM JICHTOH. 3arnuImTe
pelIeHne 3a1a9i B COOTBETCTBUU C QJITOPUTMOM.

3. IIpoBeauTe U3MepeHne MMPHHBI PA00YEro CToNa MEPHOM JICHTO!. 3anuImTe
peleHne 3a/1a9i B COOTBETCTBUU C QJITOPUTMOM.

4. V3MepbTe AuaMeTp pyduKHU IITAaHTCHIUPKYIEM. 3aluIInuTe pelieHne 3a1a4u B
COOTBETCTBHH C JITOPUTMOM.

5. M3ameprre TeMneparypy B LIEHTPE KOMHAThI, BO3JIE BXOIHOM JBEPU U Y OKHA,
3aIUIINTE €€ HCTHHHOE 3HAYCHUE.

6. M3mepbTe MMpHHY CTOJIA B TPEX PA3HBIX MECTAX, 3AMUIINTE HCTHHHOE 3HAYCHUC
BEIIMYUHBI

Tema 3 «MeTtoyKa BEIIOHEHHS KOCBEHHBIX m3MepeHuit. [ paduaeckuit
croco0 IpeACTaBICHUS PE3yIBTaTOB H3MEPEHUS
1. KocBeHHO M3MepbTe BeC CBOETO Tella. 3alHIINTe PEeLIeHHEe 3a1aui B
COOTBETCTBHH C aJITOPUTMOM.
2. OmpezienuTe IIOIIaIb paboYero CToia. 3anuIlkTe PELIeHIe 3a/1aqu B
COOTBETCTBUH C AITOPUTMOM.
3. ITocTpoiiTe rpaduk 3aBUCUMOCTH OCBEIICHHOCTH OT PACCTOSHUS 10
uctounuka ceeta E = f(R), ucrnonb3ys roToBbIe 3HAYCHUS M3 TaOIUIIBI
R,m 1,20 1,00 0,80 0,60 0,40
E, nk 100 110 125 170 250
4. Ucnonb3ys TOTOBBIH rpadK, TOCTPOCHHEIH B 3aJaHUX 7, OTIPEICITUTE
3HAYCHH OCBEIICHHOCTH, €CIIH 3HaueHne pacctosams: a) 0,9 m; 6) 0,5 M; B)
1,1 m.

Tema 4 «IIpoBepka 3ak0HA COXPAHEHHS UMITYIIBCa»

1. PacckakuTe ycTpOHCTBO 3KCIIEPUMEHTAIbHON YCTAaHOBKH U COACPIKaHHe
SKCIIEPUMEHTA 10 IPOBEPKE 3aKOHA COXPAHCHHS UMITYJIbCa.

2. Kak omnpenensioT HanpaBleHHue U MOAYIb CyMMapHOTO UMITYJIbCa CUCTEMBI
Hocje B3aUMOJEHCTBHUSA TEll, €€ COCTABISIOMMX?

3. B uem 3akmouaeTcs oOpabOTKa pe3ylnbTaToB B ITaHHOW IabopaTopHOM
pabote?

Tema 5 «/3yueHre OCHOBHOTO 3aKOHA JHHAMUKH BpAIICHI

1. Pacckaxute ycTpOHCTBO 3KCIIEPUMEHTAIBHOM YCTAHOBKY U COACPIKaHIE
9KCTIEPHMEHTA IT0 H3YYEHHUIO OCHOBHOTO 3aKOHA BPAIIaTeIFHOTO JIBUKECHUSI.

2. Kak BEIYHCITUTP YTIIOBOE YCKOPEHUE BpalleHus mumHApa? Hanwmmre u
00BSICHUTE HYXKHYIO (POPMYITY.

3. Kak BBIYMCIUTHP MOMEHT Bpamiaromieid cunbl? Hamumure u oObsicHUTE
HYXXHYIO GOpMYIY.

Tema 6 «VccrenoBaHue KoyebaTeIbHOTO IBUKEHNUS, H3MEPEHUE YCKOPEHUS
CcBOOOTHOTO MaICHNUS NIPH TOMOIIN MASITHHKA

1. O6BsicHUTE 11eTIeCO000Pa3HOCTh KOHCTPYKIIMH MasTHUKA, IPHUMEHSIEMOTO B
JaHHOU padoTe.

2. Kakye BenTHUMHBI U3MEPSIOTCS HEMOCPEICTBEHHO U KaKHe KOCBEHHBIM
IyTEeM IpH BBIIOJHEHUH 3aaanus 2?7 3ananust 3?7 HyXHO 11 U3MepATh IITUHbBI
MasTHUKOB /; 1 [; ? [louemy?

3. Cnenaiite BbIBOZ ()OPMYIIBI, HCIIOJIB3YyEMOIl B paboTe JUIsl U3MEpEHHs
YCKOPEHHsI CBOOOTHOTO TaJIeHHUs, Pa3bsICHUTE €e.

4. Kak B n1aHHOH paboTe HaXOAAT aOCONIIOTHBIE M OTHOCHTEIILHBIE
MTOTPEITHOCTH N3MEPEHH TEPHOI0B KoJieOaHUH MasiTHUKOB?

5. Kak B pmaHHO#W paboTe HAXOAIT OTHOCUTENBHYIO W aOCONIOTHYIO
MTOTPENTHOCTH N3MEPEHHsI YCKOPEHHs CBOOOTHOTO MageHuUs?

Tema 7 «MccnemoBanne TCUCHUS BI3KOM SKHIKOCTHY

1. PacckaxwTte ycTpoiicTBO BicKo3uMeTpa OCTBAJIbAA U COIEpyKaHIe
9KCTICPUMEHTA 110 N3MEPEHHI0 Ko3(h(hUIMeHTa BI3KOCTH 3THM PHOOPOM.
Bemenute 1 00bsicHUTE (hOpMYITy JUTS paOOTHI ¢ BUCKO3UMeTpoM OcCTBalbaa.

2. Kak B aHHO# paboTe HAXOIAT OTHOCHTENIBHYIO U a0CONIOTHYIO TTOTPEIIHOCTH
n3MepeHust Kodp HUIMEHTa BI3KOCTH JKHIKOCTH?

Tema 8 «ccnenoBanre CBOMCTB MOBEPXHOCTHOTO CIIOS YKHIKOCTH, U3MEPEHUE
k03¢ uUIHeHTa TOBEPXHOCTHOTO HATSXKECHUS JKUIKOCTH)

1. PacckaxxuTe ycTpOHCTBO 3KCIICPUMECHTATIBHON YCTAHOBKYU M COACPIKAHUEC
IKCIIEPUMEHTA 10 U3MEPEHUIO KOA(PPUIIMEHTA TOBEPXHOCTHOTO HATSKCHHUS.

2. Pacckaxkute, KaK M ¢ KAKOW TOYHOCTBIO MU3MEPSIOT AUAMETP Karmmuisipa?

3. Kak B maHHOW paboTe HaAXONAT OTHOCHTEIBHYI0O W aOCONIOTHYIO
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MIOTPENTHOCTH M3MEPEHUS K03 PHUIMEeHTa TOBEPXHOCTHOTO HATSHKCHUS?

Tema 9 «3yuenue 3akona ['yka. VI3smepeHne MOIyIsl yIIpyroCcTHy

1. Pacckaxxure yCTpOUCTBO SKCIIEPUMEHTAILHON YCTAHOBKH U COZIEp KaHHE
SKCIICPUMEHTA 110 U3Y4EHHUIO 3aKoHa ['yka 1 U3MEepeHUI0 MOy YIPYTOCTH.

2. Kaxo¥i BUI IOJDKHBI IMETh TPA(UKU 3aBUCUMOCTH A OT F?

3. 3aBHCHT 1M BENMYMHA MOJY/ISL YIIPYTOCTH OT pa3MepoB JieopMupyeMoro Tena,
MPUIOXKEHHBIX Harpy30K, BEIECTBa, U3 KOTOPOTO U3TOTOBIIEHO TEN0?

4. Hanmre U pa3bsicHUTE (OPMYITY, IO KOTOPOH B JaHHOH paboTe M3MEPSIIOT

MOJIYJIb YIPYTOCTH.
5. Kak B maHHO¥ paboTe HAXOAAT OTHOCHTENBHYIO W a0COMIOTHYIO MOTPEIIHOCTH

H3MEPEHUSI MOTYIISl YIIPYTOCTH?

10

Tema 10 «Dnexrprdeckue menu. M3smepenne GpU3NIeCKUX BEIHIUH
JNMEKTPOU3MEPHUTEIHHBIMU IIPHOOPAMID)

1. Mctions3ys Tabnwmity 7 [TpunoskeHus qaliTe XapaKTepUCTHKY TPHOOpaM,
HaXOJIAIMMCS Ha CTOJIE.

2. Kaxk onpenesnsitoT abCOIOTHYIO MOTPENIHOCTH MPUOOpPA, OTCUETa U U3MEPEHUS
JUISL AIIEKTPOM3MEPUTENBHOTO TIprbopa?

3. Kax BBITIOHSAETCS OJJHOKPATHOE HETMOCPEACTBEHHOE N3MEPEHNE
ANEKTPOU3MEPHUTENBHBIM IIPHOOPOM C 0003HAYEHHBIM KJIACCOM TOYHOCTH?

4. Kak BbINONHAETCS  ONHOKPATHOE  HEMOCPEJICTBEHHOE  H3MEpEeHHe
SNIEKTPOU3MEPHUTENBHBIM IPHOOPOM, HE MMEIOLIMM KJIacca TOYHOCTH?

11

Tema 11 «MccnenoBanyue MarHUTHOTO IO IIOCTOSHHOIO MAarHUTAa

1. Pacckakute ycTpOHCTBO SKCIIEPUMEHTAIIBHON YCTAaHOBKH M COZICpIKaHUE
SKCIIEPUMEHTA 0 U3YICHHUIO 3aKOHA AMITepa U U3MEPEHHIO WHTYKITHN
MAarHuTHOTO IOJIS.

2. HauepTHTe 1 pa3bsICHUTE CXeMY JJICKTPUISCKOM IIEITH YCTAaHOBKH.

3. PacckakuTe yCTPOHCTBO aHATUTHICCKHX BECOB M TIPABHIIO OOPAIICHUS C
HHUMH.

4. Kak ompeesoT abCONOTHYIO MOTPEIIHOCTh MOKa3aHUi aMiepMeTpa’?

5. Kak ompenensitoT OTHOCUTENBHYIO U aOCOIOTHYIO MOTPEITHOCTH W3MEPEHHS
WHAYKIIMA MAarHUTHOTO MOJIsI?

12

Tema 12 «MccnenoBanue NepeMEHHOTO U BRIIPSIMIIEHHOTO TOKA IPH MTOMOIII
ocryutorpada

1. Pacckaxwute ycTpOUCTBO U TIPUHITHIT ISHCTBHS IEKTPOHHOIYIEBON TPYOKH.
2. HageptuTe 1 pa3bscHATE cXeMy EKTPUUECKOI 1enH JUIsl HaOMIONeHUS
OCLIMJIIOrPaMMBI IEPEMEHHOTO TOKA.

3. HauepTure 1 pa3pscHUTE cXeMy SIEKTPHIECKOH e JJIsl HaOIMoneHNs
BBINPSMIISIOIIETO ACHCTBHSA AUOAA.

4. HagepTtuTe 1 pa3bsCHATE CXEMY JEKTPUUECKOI IIenH JUIsl HaOMIONeHUS
JIBYXTIOJTYIIEPHOTHOTO BBIIPSIMIICHHS IIEPEMEHHOTO TOKA.

5. Haueptute u pa3bsiCHUTE CXeMy ODJIEKTPHUUECKOM Nenu Ui HaOoneHus
(UIBTPYIOLIErO JISWCTBHS KOH/IEHCATOpa.

13

Tema 13 «3mMepeHne pazMepoB MajbIX 00BEKTOB IIPHU MOMOIIH MUKPOCKOIIA)
1. Pacckaxute coneprkaHue SKCIIEPUMEHTa, HAITUILINTE U OOBSICHUTE PACUeTHBIC
(hopMyIIBL: &) TT0 U3MEPEHHUIO YBEIMUESHHUS OOBEKTHBA, 0) 10 U3MEPEHHUTO BETMUMHBI
MHKPOOOBEKTA.

2. Kak B aHHO¥ paboTe HAaXOLIT OrPEITHOCTH YBEIIMUYSHHUSI MUKPOCKOTIA, pa3Mepa
MHKpPOOOBEeKTa?

3. IloyeMy B ONTHYECKNH MHKPOCKOIT HEBO3MO>KHO PaccMaTpHBaTh CKOJIb YTOTHO
MeJIKH 00BeKTHI? UTo HA3bIBAIOT qu(paKIeii?

14

Tema 14 «MccnenoBaHue BOJTHOBBIX CBOMCTB CBETA, M3MEPEHHE JUTMHBI
CBETOBOW BOJIHEI IIPH ITOMOIIHU AU(PPAKIIMOHHON PEIICTKI

1. O6BsicHUTE UCTIOIB3YEMBII B TaHHOHM paboTe MEeTO N3MEPEHUS THHEBI
CBETOBOM BOJIHBI, BEIBEIUTE COOTBETCTBYIOIIYIO PACUETHYIO POPMYITY.

2. Pacckaxxute yCTpOHCTBO SKCIIEPUMEHTAILHON YCTAHOBKH M COJIEPIKaHUE
AKCIIEPUMEHTA 110 U3MEPEHUIO JITUHBI CBETOBOW BOJHBI ITPH MIOMOIITH

I paKIIMOHHON PEmETKH.

3. Kak B pmaHHO#W paboTe HAXOAIT OTHOCUTENBHYIO W aOCONIOTHYIO
MOTPEIIHOCTH U3MEPEHUS JJIMHBI CBETOBON BOJIHBI?

15

Tema 15 «3ydeHue noaspumeTpa, U3MEPEHNE KOHLIEHTPALUH PACTBOPOB
ONITHYECKH aKTHBHBIX BEILIECTB)»

1. Yro noka3zeiBaeT KodpPuIMEHT, Ha3bIBAEMBbIH yIEIbHBIM BpaleHHeM?
3aBHUCUT JIU 3HAYE€HUE YAEIbHOIO BPAIIEHUs OT JUIMHBI CBETOBOM BOJIHBI?
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Hammmure n 06bsicanTe hopMyNny U eIUHHUILY H3MEPEHHS yACTHHOTO
BpaIICHHS.

2. Pacckaxute yCcTpoHCTBO, IPUHIIMI paOOTHI MOJISIPUMETPA U COACPIKaHUC
HKCTIEPUMEHTA [0 U3MEPEHHIO YIEILHOTO BpaIlleHHs] M KOHIIGHTPaIuU
pacTBOpa ONTHYECKU aKTUBHBIX BELIECTB.

3. ITo kakoii hopmysie onpenesoT KOHIIEHTPAIMIO pacTBopa B padbore?

4. Kak B naHHOM paboTe HaXomsAT IMOTPEIIHOCTH W3MEPEHHUH YIENbHOTOo
BpalleHHs U KOHIICHTPAIINH pacTBopa?

16 Tema 16 «I'pagynupoBKa CIIEKTPOCKOTIIA ¥ HCCIICIOBAHHIE CIIEKTPOBY

1. PacckaxuTe yCTpOHCTBO M MIPHHIIAI PabOTHI CIIEKTPOCKOIIA; HA TIaMATh
HAYEePTHUTE XOA JyIeH B CIIEKTPOCKOIIE.

2. Pacckaxkute conepikaHHe SKCIEPUMEHTA TI0 TPATyHPOBKE CIIEKTPOCKOIA M
M3YYCHHIO CHEKTPOB HCITYCKAHUS W NOTJIOMICHHUSI.

Otuer OLCHUBACTCA II0 YCMOTPCHHUIO IPCIoaaBaTciid OHCHKOI‘/'I COTIIMIHO», «XOpOIIO0»,
«YOOBJICTBOPUTCIIBHO», «HCYAOBJICTBOPUTCIIBHO» HUIIN OHCHKOfI <Ga4TCHO», «HC 3a4TCHO». OL[CHKa
«Ba4TCHO» CTaBHUTCA O6y‘IaI-OH_II/IMC$I, YPOBCHB 3YH KOTOPBIX COOTBETCTBYCT KPHUTCPUIM,
YCTAHOBJICHHBIM [IJI ITIOJIOKHUTCJIIBHBIX OILICHOK (((OTJH/I‘-IHO)), «XOpoLmo», <<yI[OBJIeTBOpI/ITeJII>HO»).
OI_IGHKa 00BABIIAETCS o6yanoLueMyc;1 HCTIOCPCACTBCHHO IIOCJIC CAa4YU OTUCTA.

IIkana Kpurtepuu oneHuBaHus

- U3JIOKCHHUE MaTC€pHrajia JOrH4HO, 'paMOTHO,
- CBO60,Z[HO€ BJIAICHUC TepMI/IHOHOI‘I/Ief/'I;
- YMCHHC BBICKA3bIBaTh U 000CHOBaTh CBOM CYXKACHHA ITPU OTBETC HAa KOHTPOJIbHBIC

OueHka 5
BOIIPOCHI;
(oTIH4HO)
- YMEHHE OMUCHIBATh 3aKOHBI, SIBJICHUS U MPOIIECCHI;
- YMEHHE MPOBOAMTH U OLICHUBATh PE3yJAbTaThl U3MEPEHUH;
- CIIOCOOHOCTP peniaTh MPAKTHUCCKUC 3a1a41
- U3JIOKEHUE MaTepHalia JOTHYHO, TPaMOTHO;
Ouenka 4 - cBOOOZHOE BJIaJIeHUE TEPMUHOJIOTHEI;
(xoporo) - 0CO3HaHHOE MPUMEHEHHNE TEOPETUIECCKUX 3HAHUMN JJIsI OMTUCAHMSI 3aKOHOB, SIBJICHUN U

MIPOIECCOB, PEIICHNS KOHKPETHBIX MPAKTHUECKUX 3a]1a4, MPOBEICHUS U OLEHUBAHUS
pe3yabTaTOB M3MEPEHUH, HO cojiepaHue U (hopMa 0TBETa UMEIOT OTAEIbHBIE HETOYHOCTH

- U3JI0KEHUE MaTepHala HeMoJIHO, HEMOCIEA0BaTeIbHO,

- HETOYHOCTH B OIPEICTICHUN TOHATHH, B IPUMEHEHHH 3HAHUH I ONMCaHHUS 3aKOHOB,
Ouenka 3 ABJICHUH U MIPOIIECCOB, PEIICHHSI KOHKPETHBIX MPAKTHUECKUX 3a/1a4, TPOBEACHHS U

(YIOBIICTBOPUTENEHO) | OLIEHWBAHMS PE3yJIbTATOB U3MEPEHUH,

- 3aTpYJHEHUsI B 000CHOBaHNY CBOUX CY>KACHHIH;

- 0OHapy’KMBaeTCsl HEJJOCTATOYHO NITyOOKOE MOHUMaHKe M3Y4EeHHOTO MaTepuaa

- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHUI; JOMYIIEHbI OMNOKN B ONIpEIeIeHUH
TIOHATHH ¥ ONMCAHUH 3aKOHOB, SIBIICHUI U MPOIECCOB, NCKAXKEH NX CMBICH, HE PEIICHbI
MIPaKTHYECKHE 3a/1a4H, HEPaBHIHHO OLIEHUBAIOTCS PE3yIIbTAaThl H3MEPEHUI;

- He3HaHUE OCHOBHOTO MaTepraJia yueOHO! pOrpaMMBl, JOMYCKAIOTCS IPpyOble OIIHOKH B
U3TI0KEHUHU

Ouenka 2
(HEeyIOBIIETBOPHUTEIBHO)

4.2. IIpoueaypsl U OLCHOYHBbIE CPEACTBA VI IPOBEACHHUS IPOMEKYTOUYHOH aTTeCTallul
4.2.1. Ix3aMeH

Ok3aMeH sBhseTcs (OPMOIM OLIEHKM KadecTBa OCBOEHHUS OOy4arolIMMCS OCHOBHOM
npodeccrnoHaIbHON 00pa3oBaTelbHON MpOrpamMMbl MO paszzaenam AucHUILuHbL [lo pesynbraram
9K3aMeHa OOYYalOLIeMYyCsl BBICTABISIETCS OICHKA «OTIMYHOY», «XOPOILIOY», «YAOBIETBOPUTEIHLHO»
WJIN «HEYHAOBIETBOPUTEIBHOM.

OK3aMe€H N0 JHUCLUIUIMHE MPOBOAUTCS B COOTBETCTBUU C PACHUCAHUEM HPOMEXKYTOUHON
aTTeCcTallid, B KOTOPOM YKAa3bIBa€TCS BpPEMs €ro MPOBEACHUS, HOMEP ayIUTOPHH, MECTO
NPOBEJICHUs] KOHCYIbTAllUM. YTBEpPXKJIEHHOE paclHucaHue pa3Mmeliaercs Ha HH(POPMAIIMOHHBIX
CTEHJIaX, a TaK)Ke Ha OUIINATIEHOM caiiTe YHUBEPCHUTETA.

VYpoBeHb TpeOOBaHUI ISl MPOMEKYTOYHON aTTECTallMU OOyJaroIIUXCsl YCTaHABIMBACTCS
paboyeii mporpaMMoil TUCIMITIIMHBI U JOBOAUTCSA A0 CBEJAECHUS 00Y4arOLIUXCs B HaUajle CeMecTpa.

OK3aMeHbl TNPUHUMAIOTCS, Kak IpaBuwio, Jjekropamu. C paspelieHus 3aBelyrOIIEro
kadenpoil Ha 3K3aMEHE MOXET IPHUCYTCTBOBATH IpENoAaBaTeNb Kadenpbl, MPUBICYEHHBIH s
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IIOMOIIM B IIpUEME DJK3aMeHa. B ciydyae OTCYTCTBUS BEIYyLIEro IPENoAaBaTess 3K3aMeH
INPUHUMAETCS MPernoaBaTeeM, Ha3HaYeHHbIM PACIIOPSKEHNUEM 3aBEIYIOLIET0 Kadeapon.

[TpucyrcTBHE Ha SK3aMeHE IpernojaBarenei ¢ Apyrux kKadeap 03 COOTBETCTBYIOIIETO
pacropsKeHUsl pEeKTopa, MPOPEKTOpa MO Y4eOHOM, BOCHHUTATENBHOW paboTe M MOJIOASKHOM
IOJIMTHKE WM 3aMecTuTelsd qupekropa MHctuTyTa o yueoHoi paboTe He A0IyCcKaeTcs.

JUid mpoBeneHUs 3K3aMeHa BEAYLIMH INpernojaBareilb HAKaHYHE IIOJIy4aeT B JUPEKTOpare
3a4€THO-3K3aMEHAIIMOHHYIO BEJOMOCTb, KOTOpasi BO3BPAILLAETCS B AUPEKTOPAT IOCIE OKOHYAHHUS
MEPOIPUSATHS B IEHb IIPOBEACHUS YK3aMEHA WM YTPOM CIEAYIOLIETO JTHS.

OK3aMeHbl NPOBOAATCA MO OuieraM B YCTHOM MM INHCBMEHHOM BHJE, JTHOO B BHJE
TECTHPOBAaHUS. DK3aMEHALIMOHHbIE OWJIETHl COCTABISIOTCS 10 YCTaHOBJIEHHOW ¢opme B
COOTBETCTBUM C YTBEPXkAECHHBIMU Ka(eIpol SK3aMeHAllMOHHBIMH BOIPOCAMU U YTBEPXKIAKOTCS
3aBedyonmM Kadeapoii exeronno. B dusere cogepxxkutcs 3 Bompoca (2 TEOpeTHIeCcKHX BOIpoca U
IPAaKTUYECKOE 33aJaHHE).

DK3aMeHaTopy MPeNoCTaBIIETCS IPABO 33aaBaTh BOIPOCHI CBEPX OUIIETA, a TAKIKE IIOMUMO
TEOPETUYECKUX BOIPOCOB JaBaThb I PELICHUS 3aJa4d U NPUMEPBI, HE BBIXOAAILME 3a PaMKU
IPOIIEHHOT0 MaTepHaa 110 U3y4aeMon AUCHUILINHE.

3HaHUs, yMEHUS Y HaBBIKM OO0YyUYaIOIIMXCS ONPEACISIIOTCS OLIEHKAMHU «OTIIMYHOY, «XOPOILIO»,
«YIOBJIETBOPUTEIIBHOY», «HEYIOBIETBOPUTEIBLHO» U BBICTABISIOTCA B 3a4€THO-IK3AMEHALMOHHYIO
BEZIOMOCTb B JIEHb DK3aMEHa.

[Ipu npoBeaeHUH yCTHOTO 3K3aMEHa B ayJUTOPHH HE JODKHO HAaXOoAUThes Ooiiee 6 uenoBek
Ha OZIHOT'O MpenojgaBarers.

[Ipu npoBeneHNN YCTHOIO 3K3aMeHa OOyJarouuiicsi BbIOMpaeT SK3aMEHAllMOHHBIM OWIET B
CllyyalfHOM TMOpsJIKe, 3aTeM Ha3blBaeT (aMMIIMIO, MUMs, OTYECTBO M HOMEp 3K3aMEHAI[MOHHOTO
ounera.

Bo Bpems sk3ameHa oOydarolyecss MOTYT IOJIb30BaTbCs C pPa3pelleHus] 3K3aMeHaropa
IPOrpaMMOMl JTUCIHUIUIMHBI, CIPAaBOYHOW M HOPMAaTHBHOW JINTEPATypoOMl, APYrUMH IMOCOOUSIMU U
TEXHUYECKUMHU CPEJICTBAMMU.

Bpewmst moarotoBku oTBETa IMpH CAavye 3K3aMeHa B YCTHOHM (hopMe JTOMKHO COCTaBISATh HE
meHee 40 MUHYT (110 JKeTaHnI0 00y4aroLIerocs OTBET MOXKET OBbITh 1O0CPOUHBIM). Bpems oTBeta — He
6ozee 15 MUHYT.

OOyyarommuiicsi, MCIIBITHIBAIOLINI 3aTPYJHEHUS NP MOATOTOBKE K OTBETY 110 BBIOPAaHHOMY
UM OMJIEeTy, UMEeT IIPAaBO Ha BHIOOP BTOPOro OMJIETa ¢ COOTBETCTBYIOIIMM MPOJJIEHUEM BPEMEHU Ha
noArotoBky. [Ipy oKOHYaTETLHOM OILICHMBAHUHU OTBETA OLIEHKA CHIDKAETCs Ha oAMH Oayul. Beinaua
TpeTbero OuiieTa He pa3peraeTcs.

Ecnu oOywaromuiicss sIBUJICS Ha SK3aMe€H, M, B3sB OMJIET, OTKa3ajcs OT IPOXOXKAECHUS
arTecTallid B CBA3M C HENOATOTOBJIEHHOCTbIO, TO B BEJOMOCTH €My BBICTABISETCS OLICHKA
«HEYNOBJIETBOPUTEIBHO.

Hapymienne nucuumMHbl, CIUCHIBAaHUE, UCIOIb30BaHHE OO0YJarolIMMUCA Hepa3pelIeHHbIX
NEYaTHBIX M PYKOIUCHBIX MarepuajoB, MOOMIBHBIX Tele(pOHOB, KOMMYHUKATOPOB, IIAHIIETHBIX
KOMITbIOTEPOB, HOYTOYKOB U IPYTUX BHUJIOB JINYHOW KOMMYHHUKAI[MOHHON M KOMIIBIOTEPHON TEXHUKU
BO BpeMs aTTeCTallMOHHBIX MCIBITaHUM 3ampemieHo. B ciydyae HapymieHus 3Toro TpeOOBaHUS
npernojaBatesib 00s3aH yIaduTh OOydarollerocs U3 ayAUTOPUM U MPOCTABUTH €MY B BEJOMOCTH
OLICHKY «HEYAOBJIETBOPUTEIBLHO.

[IpenogaBarenu HECYT MEPCOHANBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh M TOYHOCTH
BHECEHHUs 3allUCEl O pe3yibrarax NPOMEXYTOYHOW aTTeCTallud B 3a4€THO-IK3AMEHALMOHHYIO
BEJIOMOCTb.

HesBka Ha »’K3aMeH OTMEYaeTcs B 3a4€THO-IK3aMEHAIMOHHON BEJIOMOCTH CJIOBAaMHU «HE
SIBUJICS.

Jns  oOydaromuxcsi, KOTOpbIE HE CMOIIM CIaTh 5K3aMEH B YCTAHOBJIEHHBIE CPOKH,
YHUBEpPCUTET yCTaHABIMBACT IEPUOJ JHUKBHJALUUHM 3aJ0JDKCHHOCTH. B sT1OoT  mepuon
[IPENO/IaBaTeNld, MPUHUMABIIME JK3aMEH, JOJDKHBI YCTAaHOBUTh HE MEHEe 2-X JIHEH, KOIla OHHM
OyayT NpUHUMATh 3a70JDKEHHOCTH. VMH(popmanus o JMKBUIALMM 3aJ0JDKEHHOCTH OTMEYAeTCsl B
HK3aMEHALOHHOM JIUCTE.
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OOyyaromumcsi, MOKa3aBIIUM OTJIUYHBIE M XOPOIIWE 3HAaHWSA B TEUCHHE CEMECTpa B XOe
MOCTOSTHHOTO TEKYIIEro KOHTPOJS YCHEBAEMOCTH, MOKET OBITh NMPOCTABICHA SK3aMEHAI[OHHAS
OLIEHKa JIOCPOYHO, T.€. 0e3 caaun sk3ameHa. OIeHKa BBICTABISAETCA B AK3aMEHAIIMOHHBIN JIMCT WX
B 3a4E€THO-3K3aMEHALMOHHYIO BEJJOMOCTbD.

WHBanuapl U Mna ¢ OrpaHMueHHBIME BO3MOXKHOCTSIMHU 3/10pPOBBSI MOTYT C/IaBaTh 3K3aMEHBI
B MEXCECCHOHHBIH TEepHOJ B CPOKH, YCTAHOBJCHHBIC WHAWBUAYaJIbHBIM YYEOHBIM ILIAHOM.
WMHBanmuapl U IMlia C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMHU 3/10POBBSI, UMEIOIINE HAPYIICHUS OMOPHO-
JIBUTATEIIFHOTO amIapara, JOMyCKAlOTCS Ha arTeCTAlOHHBIC HCIBITaHUS B COIPOBOXKICHUU
ACCHUCTEHTOB-COIPOBOXKIAIOIIUX.

[Ipouenypa mpoBeneHHs] NMPOMEXKYTOUHOM arTeCTAllMM Ul OCOOBIX CIy4aeB H3JI0KEHA B
«[TonoxxeHnn O TEKyIIeM KOHTPOJE YCIIEBAEMOCTH M IMPOMEKYTOYHON aTTECTAIMH OOYYarOIIMXCS
no OIIOII 6akanaBpuara, cienuanurera u Mmaructparyps» ®I'60OY BO F0xHo-Ypanbckuii TAY.

Ne O1ieHOUHBIE CPEeNICTBA Kon 1 HaumeHoBaHMe
MHJIIKATOpa

TunoBele KOHTPOJIBHBIC 3aJaHusl U (WJIM) WHBIE MaTepHasbl, HEOOXOJUMBIE LIS KOMIIETEHIHH
OLICHKH 3HaHWH, YyMEHWH, HaBBIKOB W (WIM) ONbITa JIEATEIBHOCTH,
XapaKTepU3YIOIUX C(HOPMUPOBAHHOCTh KOMIIETCHIMI B IPOLECCE OCBOCHUS
JICIUIITHHBI

1 1. Marepus u ee Bumsl /Ilomsarne «mvatepus». Bumgsl martepun. [lomstus | UI-1. OIIK-1
«BEIIECTBO» W «Iojie». Buasl B3auMoneWcTBMH W uX cymHOcTh. lloHatue | Pemaer TmnoBsie
«(pmsuxay. Pons ¢usuku B mpodeccun./ 3aaun
2. /JIBmwxenue u ero ¢opmsl /[lonsTre «nBrkeHne». GOpMBI IBIDKCHUS MaTepuH | MpoQecCHOHATHHON
U UX CYIIHOCTb. MeXaHn4ecKoe IBM)KEHHUE U er0 BHIbI./ JeSITeIbHOCTH Ha

3. Kunemaruka mnocrtynarenbHoro nBwkeHus /IloHsTHE «OCTynareslbHOE | OCHOBE 3HAHUH
JBIkeHne». CrocoOsl ompeneneHus MOJOKEHHU Tena B mpocTpaHcTBe. CHcTeMa | OCHOBHBIX 3aKOHOB
orcyeta. Teno orcuera. Tpaekropus. [1yTe. [lepememienne. CKOpOCTh: MTHOBEHHAsl | MaTeMaTHYECKHX,

U cpenHss. YCKOpeHHE: MrHOBEHHoe, cpenaHee, mnonHoe. CocTaBiAoNINe | €CTeCTBEHHOHAYYHbIX
yCKOpeHUsL./ JUCHUTUINH C

4. [wHamuka mocrtymnaTtenpHoro apmkeHus /IlepBeiii 3akoH Hprorona. Macca | mpuMeHeHHEM

tena. Mueprust. Bropoit 3akoH HetoTona. Crna. MMimynbe Tena. 3akoH coxpaHeHHs | HH()OPMAIIHOHHO-
uMmrynbca. Ipermit  3akoH Hplotona. OcHOBHOe ypaBHEHHE JUHAMHKHM | KOMMYHHKAIIHOHHBIX
MOCTYNATEIBHOTO JIBVXKCHMS./ TEXHOJIOTHH

5. Kunemarmka  BpamarensHoro  gapwxeHus /[loHatme  «BpamarensHoe
JBIDKCHHE». YIIIOBOE IEepeMEIeHHE. YITIOBas CKOPOCTH: CPEIHsSI M MTHOBEHHASI.
YriioBoe yckopeHue: cpeliHee 1 MTHOBEHHOE./

6. JluHamMKa BpaIIaTENbHOTO JBMOKEHUS /MOMEHT HHEpUUH MarephualbHOM
Touku u Tena. Teopema Illteiinepa. MomeHT ummynbsca. MomeHT cuibl. Ilneuo
cwiel. OCHOBHOE ypaBHEHHE TUHAMUKH BPAIIATEIbHOTO IBHKECHUS./

7. DHepreTMYeCcKHe XapaKTEPUCTHKU IIOCTYNATENbHOTO JBIKEHUsI /DHeprusi.
Kunernueckast u nmoTeHnuansHas sHeprus. [lonHas MexaHudeckas 3Heprusl. 3aKOoH
COXpaHEeHUs] MEXaHN4YECKOH SHepTruH. MexaHndeckast paboTa ¥ MOITHOCTb./

8. DHepreTHdyeckne XapaKTEpPUCTHKH BpAalaTeNbHOTO JABWXKEHHS /DHEprus.
Kunernueckass sHeprusi. 3akOH COXpaHEHUS MEXAHMYECKOM DSHEpruum Juisd
MOCTYNATeIbHOTO W BpalIaTelIbHOTO JBWXKEHHA. MexaHudeckas pabora U
MOIIHOCTB./

9. Owusnueckue  BETUYMHBI,  OIMCHIBAIOIIME  KOJIIEOATENFHOE  JBIDKEHHE
/Cmemenne. Ammuntyna. Paza kxonebanmii. lluximaeckas wgacrora. Ilepumon.
UYacrota. Cropocts. Yckopenue. Cuna. DHeprus./

10. Buabr mexanundeckux kosebanuii /Ilo xapakrepy ¢uzmueckoro mporecca. [lo
XapakTepy 3aBHCHMOCTH OT BpeMeHH. [lo cmocoOy BeiHyxneHus. [lo xapakrepy
M3MEHEHUs aMIDTHTYyAbl. CIo)KeHHe TapMOHHYECKHUX KoJieOaHui./

11. ®wmuuecknii wmastHuk /[loHsATHe «du3nvecknii MasTHUK». YpaBHEHHE
JBIDKeHUs pu3ndeckoro MasTHuka. Yacrora M mepuoj KoieOaHWi (QU3HIEeCcKOro
MasTHUKA./

12. Maremarnueckuii  masaTHUK  /[IOHATHE  «MAaTEeMAaTHYECKAH  MAsSTHUK.
VYpaBHEHHE JBM)KEHHST MaTeMaTHYeCKOro MasTHUKA. YacToTra u nepuoj KojaeOaHui
MareMaTH4ecKoro MasiTHUKa./

13. Tlpyxunnaeiii wmasaTHUK /IIoHATHE «IPYXUHHBIA MAsSTHHK». YpaBHECHHE
JBIDKCHUS MPYXHHHOTO MasTHHWKA. YacToTa M Nepuop KoseOaHWiH NPYKHHHOTO
MasTHUKA./

14. BomHOBo# mpomecc m ero xapakTepucThkd /[loHsTHE «BOIHA» (BOJHOBOU
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npouecc). VICTOYHMKM  MEXaHWYECKMX  BOJNH.  YCIOBUS ~ BO3HMKHOBEHUS
MeXaHU4YeCKUX BOJIH. PacpocTpaHeHue BOIH B pa3lUYHBIX cpefax. JJIMHA BOJIHBL
Crkopoctb. Hactora. UHTEHCUBHOCTS./

15. Tumel MexaHudeckux BoiH /BonHoBas noBepxHOCTb. @OpPOHT BOJHEL
ITonepeunsle U MpoAONBHBIE BOJMHBEL berymue um crosdue BOJHBI, UX YPABHEHUS.
[Inockue u cepuueckre BOIHBI U UX ypaBHeHuUs. BexTop Ymosa./

16. OcHOBHBIC MOJIOXKEHUS cHenuanbHoW Teopun oTtHocuTensHOCcTH (CTO)
/Mpuanun  otHocutenbHOcTH — [ammnes.  OCHOBHOE — NOJIOKEHHWE — TECOPHUH
otHocurenbHOCTHU. [TocTynarer CTO Ditamrretina. [Ipeodpasosanus Jlopenta./

17. OcHOBHBIE 3aKOHBI CIICITUAIEHOW TEOPUH OTHOCUTEIHHOCTH /PensaTHBHUCTCKIIA
3aKOH CIOXKEHHA CcKopocTeil. OCHOBHOH 3aKOH pPENSTHBHCTCKOH ITUHAMUKH
MaTepHaIbHOW TOYKH. 3aKOH B3aMMOCBSI3H MEXIY MacCOd M CKOPOCTBIO. 3aKOH
B3aUMOCBSI3H MacChl M 9HEPTHH./

18. OcHOBHbIE TOHATUS M YpaBHEHUS MOJEKYIApHOH ¢usuku /OCHOBHOE
ypaBHenne MKT 1i1s1 uaeanbHOro raza. YpaBHEHUE COCTOSIHUS HACATBHOTO Tasa.
VpaBHenue MeHngeneeBa-Knaneiipona s upeansHoro rasa. IlocrosHHas
Bonbimana. dusznyeckuii cMbICH OCTOSIHHOM Boibimana./

19. OcHOBHBIE TMOJIOKEHUS  MOJIEKY/IIpHO-KHMHeTH4Yeckoi Teopun /IlepBoe
nonoxenne MKT. Monekyna. Arom. Btopoe mnonoxenne MKT. BpoyHoBckoe
nmemkenne. Juddysus Bemects. Tperse monoxenne MKT. I'paduk 3aBucuMocTn
CHJIBI B3aMMOZAEHCTBUS OT PACCTOSHHS MEXLy MOJICKYJIaMH./

20. JIpmxenune Monekyna BemiecTB /Hambomee BepositHast ckopocth. CpemHss
KBajipaTH4yHasi  ckopocTh. CpenmHsst apudmermyeckas ckopocTh. Kpusas
pacmpeniesieHHsT MOJIEKYJ HICaJbHOTO Tra3a MO CKopocTaM. Pacmpenenenue
Makcgesia. Pacnipenenenue bonbiimana./

21. SBnenus nepenoca /lIloHsiTue «iBieHus nepeHoca». 3akoH ®Duxa. [Ipumeps
mudhy3un  BemecTB, HAaXOMMIIUXCS B Pa3iIMYHBIX arperaTHbIX COCTOSHUSX.
TemnonpoBogHocTh. 3akoH Dyphe. [IpuMepsl TEMIOMPOBOAHOCTH. BS3KoCTh MK
BHyTpeHHee TpeHue. 3akoH HplotoHa. KosdouumeHt BsA3kocTH — Kak
XapaKTepUCTUKA CBOHCTB KUIKOCTEH./

22. DKCHepUMEHTANbHBIE Ta30Bble 3aKOHBI /M30TepMmmdeckuil mporecc. 3aKoH
Boitsa-Mapuorra.  [padpukun  m3orepMuueckoro mporecca. M3o0apudeckuii
nporecc.  3akoH  [eit-Jlroccaka. [padmkm  m3obapudeckoro  mporecca.
W3oxopuueckuit mpouecc. 3akon Illapmsa. ['padumkm m3zoxopmdeckoro mporecca.
Anmabarusiii mporiecc. YpaBaenue [lyaccona. ['padukn annabarHoro mporecca./
23. Mornexynsipable  siBieHHss B OKUIKOCTAX /TIOHATHE <OKHMIKOE COCTOSHHE
BEILIECTBaY. XapakTep MOJEKYJISIPHOIO ABMXKEHHUS B XKHUAKOCTAX. [loBepXHOCTHBIH
CIOIl B JKHJIKOCTSX, MOJEKYJISPHOE JaBJICHHE W IIOBEPXHOCTHOE HATSDKEHHE.
Koadduuenr mnoBepxHocTHOro HaTskeHHs. CMauuBaHME UM HECMadyMBaHHE.
Kanwuispusie spnenus, popmyna bopemu-Kopena./

24. MonexynsipHble sSIBJI€HUs B TBepIbIX Tenax /[IoHsTHE «TBEploe COCTOSHUE
BemlecTBay. Kpucrammmueckne ©  aMopdHbIE TBEpIAble Tella.  Xapakrep
MOJIEKYJISIPHOTO JIBMDKEHUS B TBepAbIX Tenax. [lonsaTne «aedopmannsy, ee BUAbI U
tunsl. 3akoH ['yka. Moynb yIpyrocTu Kak XapakTepuCTHKa CBOMCTB TBEPAbBIX Tell./
25. OcHOBHBIC TOHATHS TepMmoauHamuku /TepmoanHamuka. TepMonuHaMuveckas
cucrema. Tunbl TepMOJUHAMUYECKHX CHCTEM. TepMOAMHAMUYECKHE MapaMeTphl.
TepMmonuHaMU4ecKkoe COCTOSHUE CUCTeMBI. TepMmonuHaMudeckuil mpouecc. Bujsl
TEPMOJIMHAMHUYECKHUX TIPOIIECCOB./

26. Bayrpennss sHeprus raza /Temmeparypa. CpemHss KWHETHYECKas SHEPTHS
JBIDKEHHS MOJIeKyl. Yuciio crenenel cBo00abl. BHYTpeHHSSI SHEPTHs OTHOTO MOJIA
ra3a u mo00i Macchl ra3a. Crioco0sl I3MEHEHHsI BHYTPEHHEH YHEPTUU CHCTEMBL./
27. IlepBoe Hayamo TepMOAUHAMUKH /DHU3WYECKHUI CMBICT IEPBOTO 3aKOHA
TepMOIMHaMUKH. [IpMeHeHre IepBoro 3aKoHa TEPMOJMHAMUKH K H30TIporieccam./
28. Temnoswle pBurarenu /I[IoHATHE «TEIUIOBBIE JABUTATEIN». YCTPOWCTBO
teroBoro asurarens. Luxn Kapro. Pabora TeruoBoro asurarens. Kosagounuent
HoJe3Horo AeicTBus Temnosoro asurarens. Ilytu mossimenus KIIJ Temmosoro
nBurarens./

29. Ourponus /TlonsiTne «QHTPOIUAY. [onsTue «oOpaTUMBbIH
TEPMOANHAMHUUYECKMHA TpOLECC». OHTPOMUST H30JIMPOBAHHONW CHCTEMBI IIPH
o0paruMoM  TepMOAMHAMHYECKOM  mporecce.  lloHATHE — «HEOOpaTHMBIHA
TEPMOANHAMHYECKMHA TpOLECC». OHTPONMUST H30JIMPOBAHHONH CHCTEMBI IIPH
HeoOpaTuMOM TEPMOAMHAMUYIECKOM TIporiecce./

30. BTtopoe Hauano TepMOIWHAMHUKH /IJHTpomnus. V3MeHeHWe SHTPONWU TpH
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obparmMoM ¥ HeoOpaTMMOM TIporieccaXx. BTopod 3akoH TepPMOIMHAMHUKH.
IIpuMeHeHHe BTOPOro 3aKOHA TepMOAUHAMUKHU K m3omponeccaM. Lukn Kapho Ha
muarpamme T-S./

31. DnekrpocraTuka /JNEKTPUYECKUIl 3apsii. DJIEMEHTapHbBIH JIEKTPUUCCKUH
3apsaa. Bugsl 3apspoB. BzaumopelicTBue 3apspKeHHBIX Ted. OJIEKTpU3aAIUs Tedwl.
3akoH KynoHa. 3akoH COXpaHEHHMs IEKTPUIECKOro 3apsia./

32. Dnekrpudeckoe none B Bakyyme / [Tonsitue «anekrpudeckoe mnosey». CBoiicTBa
anekTpudeckoro nois. Hampsokennocts. Teopema Maycca. [Ipunnun cynepno3unuu
noret. ITorennman. PaGora moss./

33. BemectBo B amekrpudeckoM none /IloHstne «mpoBomHUK». [IpoBOgHWKH B
JNEKTPUYECKOM TMosie. SIBieHHE 3NeKTpocTarTuyeckod MHAyKuuu. IloHsTHe
«IUDIEKTPUK». THIBI TUAIEKTPUKOB: MOJSAPHBIE U HEMOISApPHBIE. JIMAIEKTPUKH B
anexktpudeckoM — mone.  Ilomspusanms — audnekTpukoB.  J{ManekTpudeckas
MPOHUIIAEMOCTb cpeibl. CErHETOAEKTPUKH./

34. TlocrosHHBIA dnekTpuueckuit TOK /IIOHATHA  «BNEKTPHYECKUH  TOK»,
«IIOCTOSIHHBIM 3NIEKTPUYECKUH TOK». YCIOBHS CYLIECTBOBAaHMS AIIEKTPUUIECKOTO
Toka. Cuna toka. IlnotHocTs TOka. Hampsikenue. Comnporusnenue. Pabora Toka.
MouHocTb TOK./

35. IlocTosHHBIN AIIEKTpHYECKUII TOK B Merawiax u raszax /[lpmpoma Toka B
MeTamnax. 3akoH OMa Ui OZHOPOJHOTO M HEOJHOPOJHOIO y4YacTKa LENH, Ui
noiHo# menu. 3akoH OMa B nuddepeHnnaIbHoM Brue. TerioBoe IeicTBUE TOKA.
3axon Jlxoymsa-Jlenna. [Ipupona amekTpraeckoro Toka B razax. VloHn3amus ra3os./
36. MarautHoe moine B BakyyMme /[loHSTHE «MarHUTHOE TmoJe». MarHUTHOE
B3aMMOJCHCTBUE NPOBOAHUKOB C TOKOM. MHnykums wmarnmutHoro mons. Cunma
Amnepa. MarHuTHbIII MOMEHT. MarHuTHbIM NOTOK. HampspkeHHOCTh MarHUTHOTO
nosst. MarHuTHasi IpOHULIAEMOCTb Cpebl./

37. MaruutHoe mnone B BemectBe /[lpupoma marmetmsma. BemectBa
JaMarHuTHbIE, TapaMarHuTHble, peppomarautHeie. Touka Kropu./

38. DneKkTpoMarHuUTHas MHAYKIMS U CAMOMHAYKIHMS /SIBIEHHE AIIEKTPOMAarHUTHOM
uaaykiud. Onelt @apanesd. 3axoH dDapages A 3IEKTPOMAarHUTHON HHAYKIUH.
Hanpasnenue unnyknuonHoro Toka. IlpaBuno JleHna u mpaBuUiO MpaBoOd PyKH.
SAsmenune camonuaykiun. I1C camonHAyKInA. UHAYKTHBHOCTB IPOBOTHUKA./

39. IlepemenHsIid smekTpuaeckuii Tok /[loraTHe «TIepeMeHHBIH TOK». [lomydeHue
nepeMeHHOro Toka. JleiictBytomue (3¢hQeKTUBHBIE) 3HAYEHUS CHIBI TOKa U
HanpspKeHUsl IepeMeHHOro Toka. CoNnpoTHBIIEHHE B IIEMAX IEPEMEHHOIO TOKA!
aKTUBHOE, WHAYKTUBHOE, EMKOCTHOE M MoJHOe (uMmenaHc). Pabota U MOUIHOCTH
MepeMEHHOT0 TOKa./

40. TlomynpoBonuuku /IIoHATHE «HOJNYNPOBOAHUKK». THIBI HPOBOJUMOCTH:
coOcTBeHHas1, MpUMeCHas, akienTopHas. [1oaynpoBogHNKOBBIE TPUOOPBI: AMOBI U
TPHOJIBI — HMX YCTPOMCTBO, IPUHINI PAOOTHI U IIPUMEHEHUE./

41. DOnexrpomarautHoe none /IloHATHE «NEKTpOMarHuTHOEe moje». OCHOBBI
Teopur MakcBemia A ANEKTPOMArHUTHOTO TONA. YpaBHEHHsT MakcBemna Juis
AMEKTPOMArHUTHOTO 1oL BekTop Ymosa-IlofiHTHHTA./

42. DnexrpoMarHuTHeIe KonebaHus /[IOHATHE «3NIEKTPOMArHUTHBIE KOJIEOAHUS.
KonebarensHbiii koHTYp. KoHIeHCcaTOp. DMeKTpOEeMKOCTh KOHJEHCATOpa. DHEPrust
3NIEKTPOCTATUYECKOrO MOJsI KOHJAEHCATOpa. DHEPrusi MarHUTHOTO MOJIsL. DHeprus
JNIEKTPOMArHUTHBIX KojieOaHuil. YacToTa M nmepnos coOCTBEHHBIX KoJleOaHH./

43. DnexkrpoMarHuTHbe BONHBI /IIIkana »IEeKTPOMarHUTHBIX BOJH. JlMama3oHBI
AIEKTPOMAaTHUTHBIX BOJIH. VICTOYHHKH 3JIEKTPOMArHUTHBIX H3IYYCHHH. YCIOBHA
BO3HUKHOBEHHS AIEKTPOMArHUTHBIX BOJIH./

44. DneMeHTH TeoMeTpHudecKoi onTuky /CBETOBOM Jy4. 3aKOH MPSIMONMHEHHOTO
pacrnpocTpaHeHus CBeTa. AOCOIOTHBIH 1oKa3aTellb MPEJIOMIIEHUS.
OTHOCUTENBHBIN MOKa3aTeNnb mpenomieHus. Onrudeckass IUIOTHOCTb CPEXBL.
IIpenenpHslit yron npenomienus. Ilponecckl oTpakeHUs U NPENOMIIEHHS CBETA Ha
TPaHHMIE JBYX MPO3PAUHBIX CpeJl. 3aKOHBI TEOMETPUUECKOM ONTHKH./

45. Unrepdepennus ceera /Ilonsitne «umHTepdepenuns cseray». KorepeHTHbIe
BoJIHBL. Crioco0bl HaOmoneHus nuTepdepernnu: onbiT FOHra, ounpusmslr PpeHens,
3epkana @penens, MHTeppEpeHIMS Ha TOHKUX IUIEHKax. PasHOCTh Xoma BOJIH.
YcnoBusl BO3HUKHOBCHHS HHTEP(EPEHIMOHHBIX MAaKCHMyMOB W MHHHMYMOB.
OmnpenencHue  pe3yabTHPYIOIIEH aMIUIUTYAbl KoleOaHMH TpH  HAJIOXKCHUH
KOTE€PEHTHBIX BOJH./

46. Jludpakuus cBera /IloHsaTtne «audpaknus». YCIOBHS BO3HHUKHOBEHHS
MaKkCUMyMOB M MHUHUMYM audpakmuu. Jludpakmus ceera Ha audpakimoOHHOU
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pemerke. Mcronp3oBaHne IUQPAKIMOHHON pPELIETKH I W3MEPEHUS UIMHBI
CBETOBOM BOJIHBI./

47. Tlonspuzaumsi cBera /[IOHATHS «ECTECTBEHHBIH CBET» M «IIOJSIPH30BAHHBII
ceeT». llonmydeHne MNONAPU30BaHHOIO cBeTa. 3akoH Manroca ISl ONpeAeieHUs
MHTEHCUBHOCTH CBETa MPOIIEIIETo Yepe3 MoJIIpU3aTop, aHAIU3aTop, MOJIIpU3aTop
W aHAIHU3aTop./

48. Jucnepcust cBera /Ilomarue «mucnepcusi». Ilokasarenb IpenoMieHUs
BemecTsa. Buapl qucnepcun: HopmanbHas, aHoManbHas. [lorsaTHe «cekTpy». Buabr
cnektpoB. Crekrp momomenusa. Crektp ucrmyckanus. CIiomHble, TMHEHYIAThIE U
nojocatble crieKTpbl. CrieKTpabHbIH aHamm3./

49. TemnoBoe m3nmyuenue /Ilpupona termoBoro minydeHus. [oHATHS «mOoNHAS H
CIEKTpalbHasl Jy4EHCITyCKaTelbHasi CIHOCOOHOCTBY», «IOJNHAas W CIEKTpalbHas
Jy4enonionaTesnbHas CIOCOOHOCTB», «a0CONIOTHO YEPHOE TEN0». 3aKOHEI
TerioBoro m3nydeHnus:: Kupxroga, Crepana — bonmbumana, Buna. 3aBucumocts
CIEKTPaJIbHON CBETHMOCTH a0COJIIOTHO YEPHOTO TeJla OT JJIMHBI BOJIHBL./

50. ®otoadpexr /lonsarue «potorddexr». Bumsl dorosddexra: BHemHMNA n
BHyTpeHHuil. HaOmonenune BHemHero Qoroaddexra. 3akoHb  BHEUIHETO
¢dorosddekra. YpaBHenue OitHiureitna. Pabora BbIXO#a 3IEKTpOHA M3 METallIa.
Kpacuas rparuna gportordpdexra./

51. D¢odexr Komnrona. aenerne cBera /OnbiT KomnroHa. 3akoH coXpaHEHHs
umnynsca dmekrpoHa. Omeir [1L.H. JleGenmema. [laBneHue cBeTa s aOCONIOTHO
YepHOTO, OENI0T0 1 3epKaILHOTO Tena./

52. BomnoBeie cBoiictBa wactur /Bommbsl nme bpoiims. @opmyma ne Bbpoitns.
Judpaknust 31eKTPOHOB M HEHTPOHOB B KpUCTAJIIax./

53. Dnemenrtsl  kBaHTOBOW  Mexanuku /Heompenenennoctu  Ieiizenoepra.
CooTHouleHne  HeompeneneHHocteil.  BomHoBas — QyHknus.  YpaBHeHUS
Ipenunrepa./

54. Mopgenu crpoeHust atoma /Atomuctudeckas mojaens. Moxaenb k. TomcoHa.
[TnanetapHas Mmoaens aroma. [Toctymnarst bopa./

55. Teopust aroma Bomopona /@opmyna Bambmepa. CroekrTp H3IydeHHs aTroMa
Bozopona. Paguyc opOuThl snekrpoHa. CKOpOCTh JIEKTPOHA. JHEPTHUs AICKTPOHA.
CriekTp PHepTuil 37IeKTpoHa. YPOBHHU SHEPTHH./

56. DieMeHTH COBpEeMEHHOW (M3WKH aToMOB W Moyekyn /KBaHTOBBIE dmCIa:
IIaBHOE KBAHTOBOE YHCIIO, OPOUTAIbHOE KBAHTOBOE YMCIIO, MArHUTHOE KBAaHTOBOE
YHCII0, CIIMHOBOE KBaHTOBOE uncio. [Ipasuia or6opa. [Tpuaumn [Maymu. IpuHnmn
MHHUMYMa 3Hepruu. [lepronuueckas cucrema anementoB J[. M. Menneneesa./

57. Crpoenue simpa atoma /Momenu CTpoeHHs aroMHOro siapa. O0o3HadeHHE
aroMHbIX sipep. V3orombl. M300apel. M3oronbl. [ledexkr macchl. DHeprust cBs3u.
SlnepHble CUIIbL./

58. PannoakTUBHOCTH /TousiTre «paguOaKTUBHOCTDbY. EcrecTBennas
pannoaKTUBHOCTh. VICKyCCTBEHHas paJAMOAKTUBHOCTb. THIBI PagHOAKTHBHOIO
pacnama: ambda-, Oera-, ramma-pacnan. Ilepmon momypacmama.  3akoH
paaroakTHBHOTO pacrana./

59. Snepubie peakym /[loHATHE «inepHbIe peakum». CxeMa sIEpHON peaKIvH.
Tunb IIEpHBIX peakui: peakiis aHHUTWIALNY, PEAKIUN AeIeHUS sJiep, peakunu
CHHTe3a szep./

60. OnemeHTapHbIE YaCTULBI /Tlonsitne «NeMeHTapHbIe YaCTHIBI».
Krnaccudukarus snemMeHTapHBIX YacTHI. B3anMopeiicTBue 31eMeHTapHBIX YacTHIL.
Kgapku. ®ynnamMeHTanbHbIe B3aUMOACHCTBHSL./

61. TlpaBmia moxacuera 3HaYAMUX UGP B YUCTIE.

62. IlpaBuma oOKpyrIeHNS TPUOIMKSHHBIX YHCEIL.

63. H3mepeHue IMHEHHBIX BEIMYWH.

64. Meroauka BEINOIHEHHS OJHOKPATHBIX HEMOCPEICTBEHHBIX U3MEPEHUIL.

65. Mertoauka BEINOIHEHUS MHOTOKPATHBIX HEMOCPEICTBEHHBIX U3MEPEHUI.

66. MeToauKa BBITOJHEHUS! KOCBEHHBIX U3MEPEHUI.

67. IlpaBuia mocTpoeHHs rpaMKoB.

68. HM3mepeHue uMIynbca Tel 10 B3aUMOAECUCTBUSA.

69. HM3mepeHue uMIIyabca TN HOCIE UX B3aUMOJEHCTBUS.

70. HccnemoBaHne 3aBHCHMOCTH YITIOBOI'O YCKOPEHHS BPAIIAIOLIErOCs Teaa OT
MOMEHTa Bpallalolen CHJIIbI.

71. HccnepoBaHue 3aBUCUMOCTH YIVIOBOTO YCKOPEHHUS BpAILIAIOMIETOCH Teja OT
MOMEHTA WHEPIINH.

72. HabmioneHue BIMSIHUS JUIMHBI MAaT€MaTHYECKOTO MAsTHHKA Ha TEPUOA €To

28




KoJIeOaHus.

73. H3mepeHune YCKOpEHHUS CBOOOMHOTO MAJCHUS METOIOM MAaTeMaTHYecKOro
MasTHHKA.

74. W3mepenne ko3 dunmenTa BI3KOCTH JUCTHIUIUPOBAHHOM BOBI.

75. W3zmepenue ko3¢ GuipeHTa BI3KOCTH CIIUPTA.

76. W3mepenne ko3(hunmeHTa MoBEepXHOCTHOTO HATSHKEHHUS )KUIKOCTH.

77. WccnenoBaHue ynpyrux CBOMCTB KOCTHOM TKaHH.

78. HN3mepenne GpU3NIESCKUX BEIUUNH IEKTPON3MEPUTEIFHBIMHU IPHOOpaMH.

79. HaOmropeHune oCIIIIOTPaMMEI IIEPEMEHHOTO TOKA.

80. HalOmiomeHne  OCIIJUIOTPAMMBEI  OJHOIIONYIIEPUOTHOTO  BBIIPAMIICHHUS
MEPEMEHHOTO TOKA.

81. HalOmiomeHme  OCIMUUIOTpaMMBl  ABYXIOJIYNEPHOTHOTO  BBIIPAMIICHHUS

TMEPEMCHHOT'O TOKaA.

Tyyei.

82. HaOmonenue GuibTpyromero AeHCTBUS KOHAECHCATOPOB.

83. U3mepeHune WHIYKIMH MarHUTHOTO HOJIS.

84. U3zmepenue yBenu4yeHUst 0ObEKTHBA U BEIMYMHBI MUKPOOOBEKTA.

85. U3mepeHue IJIMHBI CBETOBOH BOJHBI IIPH IIPSIMOM I1a/ICHUU CBETOBBIX JIyUeH.
86. V3mepeHue ANMHBI CBETOBOW BOJHBI MPU HAKIOHHOM IMAJCHUU CBETOBBIX

87. V3mepeHne KOHIIEHTPAIMN PACTBOPOB ONTHYECKH AKTHBHBIX BEIIECTB.
88. HaOmoneHne ceKTpoB UCIYCKaHUS JaMITbl HAKAJINBaHUS.

89. HalmoneHne CeKTPOB UCITYCKAHIS PTYTHOH JIAMITHL.

90. HabmoneHne crieKTpoB NONIONICHHUS] OKCHT€MOIIIOOMHA.

Ixana u KpUTCPUH OLCHHUBAHUSA OTBCTA o6yqa}omer00ﬂ IMPEACTABJICHLI B Ta6J'II/II_Ie.

I xaaa

Kpurtepuu oneHuBaHus

OueHka 5
(oTHYHO)

- oOyJaromuiics MOJITHO YCBOWI YUeOHBI MaTepHa,

- TIOKa3blBAE€T 3HAHUE OCHOBHBIX MOHATUN JUCUUIUIMHBI, T'PAMOTHO IOJb3yeTCs
TEPMUHOJIOTHE;

- TPOSIBIISICT yMEHHE aHAIM3UPOBATh W 0000mars MHGOOPMAIHIO, HABBEIKH CBS3HOTO
ONHUCaHUs SIBJIICHUU U MPOIIECCOB;

- JEMOHCTpPUpPYET YyMEHHE  u3jlaraTb MaTepuall B OIPEAEIEHHON JIOTMYECKOU
MOCJIe10BaTEIbHOCTH;

- TOKa3bIBACT YMCHHC HWJUIFOCTPUPOBATHL TCOPETUYCCKUE IIOJIOKCHUA KOHKPETHBIMU
npuMepamu;

- IEMOHCTPHUPYET CHhOPMUPOBAHHOCTh U YCTOHYNBOCTD 3HAHHU, YMEHHIA U HABBIKOB,;

- MOTryT 6LITI> J0NyHICHBI OJHA—/JIBE€ HCTOYHOCTU IPHU OCBCUICHUN BTOPOCTCIICHHBIX
BOIIPOCOB

Ouenka 4
(xoporo)

- OTBET YAOBJIETBOPACT B OCHOBHOM Tpe60BaHI/I$[M Ha OICHKY ((5)), HO IIPpU 5TOM HUMECT
MECTO OJJTMH U3 HEJOCTATKOB:

- B YCBOCHUU y‘IC6HOFO MaTepuajia JOMyIICHbI Hp06em,1, HE MCKa3uBIINEC COACPIKAHNUC
OTBETA,

- B U3JIOKCHUU MaTepHraa JONYHICHbI HC3HAYNTC/IbHbIC HCTOYHOCTHU

Ornenka 3
(YIOBIETBOPUTEIHHO)

- 3HaHWME OCHOBHOTO IIPOTPaMMHOTO MaTepHajla B MHHHUMajJbHOM oOBeMe,
MOTPEIIHOCTY HENPUHIUIIMAIBHOIO XapaKTepa B OTBETE HA JK3aMEHE: HEIOJIHO WU
HETIOCJIe/IOBATeIbHO  PacKphITO COAEp)KaHWE MaTepHana, HO II0OKa3aHo olmiee
NIOHMMAaHHE BOIIPOCOB;

- WMENUCh 3aTPyAHEHWS WIM [ONyIIEeHHl OMHWOKKA B ONpPENeIICHHH IOHITHH,
HCIIOJIb30BAaHUM TEPMUHOJIOIMM, OIMCAHUM SIBJICHUH U IPOLECCOB, HCIIPABICHHBIC
MIOCJIE HABOAIINX BOIIPOCOB;

- BBISBIGHA HENOCTAaTOYHAs C(HOPMHUPOBAHHOCTH 3HAHUH, YMEHHH ¥ HAaBBIKOB,
o0ydJaronuiicss He MOXKET IPUMEHHUTH TEOPUIO B HOBOU CUTYaIlHHI

OneHka 2
(HeYOBIIETBOPUTEIHHO)

- rlpo6em)1 B 3HaHUAX OCHOBHOTO IIPOrpaMMHOI0 Mar€puajia, ITPUHIUIINAJIbHBIC
OIINOKHU IIpU OTBETE HA BOIIPOCHI,

- O6Hapy)KCHO HE3HAHWE WM HEIMOHUMaHUEe OOiblledl uiIM Hambojee BaKHOW 4acTH
y‘-IC6HOF0 Marepuala,

- HOITYIICHBI OIIMOKHU B OIpCaACIICHNH HOHﬂTHﬁ, IIpyu UCIIOJIB30BAHNU TCPMHUHOJIOTUU, B
OIIMCAHUU SBJICHUH U nopouecCoB, KOTOPBIC HE HCHPABJICHBI IOCJIE HECKOJIbKUX
HaBOAAIUX BOIIPOCOB;

- HC C(l)OpMI/IpOBaHLI KOMIICTCHI U, OTCYTCTBYIOT COOTBETCTBYIOLIUEC 3HAHWSA, YMCHUSA U
HaBbIKH
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5. KOMILJIEKT OHEHOYHbBIX MATEPUAJIOB

0o aucuumimiae «dPusuka»
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1. Cnenndpuxanus
1.1. HazHaueHne KOMITJIEKTa OIEHOYHBIX MaTepuanoB (nainee — KOM)

HaunmenoBanne YI'C/YI'CH — 35.00.00 Cenbckoe, IeCHOE U PHIOHOE XO35HCTBO

Hanpasnenue mnonroroBku — 35.03.07 TexHomorus mNpOU3BOACTBA U IEepepabOTKU
CENIbCKOX03SIMCTBEHHON MPOIYKIINU

HanpasnenHocTh — buoTexHOI0TMS TPOU3BOACTBA U NEPEPAOOTKU CENIbCKOXO3SIMCTBEHHOM
IPOAYKLIUN

1.2. HopmaTtuBHOE 0OCHOBaHME O0TOOpa COAEpKaHUS
1. ®enepanbHBIi TOCYAapCTBEHHBIM 0OOpa30BaTENIbHBIA CTAaHAAPT BBICHIETO OOpa3OBaHHS
(®I'oC BO), yrBepxnéunbiii Ilpukazom MunucrepctBa oOpa3oBanusi U Hayku Poccuiickoit
®enepanun 17.07.2017 r. Ne 669.
2. Ilpodeccuonanbupiii cranaapt «Crenuanuct B 00JacTH OMOTEXHOJIOTHUN TMPOTYKTOB
NUTaHus», yTBepKaeHHbIN [[prkazom Muntpyna Poccun ot 24.09.2019 Ne 633H.

1.3. OO0111€€ KOINYECTBO TECTOBLIX 3aJaHUN

Kon HaumenoBanue koMneTeHIMU KonunuecTso
KOMIIETCHIINH 3aJaHuH
OIIK-1 CrocobeH pemiaTh TUIOBEIC 3aJa4dy MPOQPECCHOHATBHON NEATEIFHOCTH Ha OCHOBE 20

3HAHMUI OCHOBHBIX 3aKOHOB MaTeMaTU4€CKHX, CCTCCTBCHHOHAYYHbIX u
O6H.Ier0(1)eCCI/IOHaJ'ILHLIX JUCHUITIINH C NPUMCHCHHUEM I/IH(bOpMaLII/IOHHO -
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI1

Bcero 20

1.4. PactipenienieHre TECTOBBIX 3aJaHHI 110 KOMIETCHIIUSIM

Kon HaumenoBanue KOMIIETEHIUN HammeHoBaHHEe HHIMKATOPOB C(OPMHUPOBAHHOCTH Homep
KOMIICTEHIIUU KOMIICTCHI[UU 3aaHus
OIIK-1 Crocoben  pemarp  tumoBsle | MJI-10I1K-1 Pemaer THUIIOBBIE 3a7a4yu 1-20

3a7a4u po¢eCCHOHATBLHON | POPECCHOHAIBHON IEATSILHOCTA HA OCHOBE
JIeSITEILHOCTY HAa OCHOBE 3HAHUI | 3HAHMKM OCHOBHBIX 3aKOHOB MaTeMaTUYECKHUX,
OCHOBHBIX 3aKOHOB | €CTECTBEHHOHAYYHBIX JUCIHUILINH C MPUMEHEHUEM
MaTeMaTHYECKHUX, UH(POPMAIHOHHO-KOMMYHHUKAIIMOHHBIX
€CTECTBEHHOHAYYHBIX U | TEXHOJIOTHUH

0011enpoheCCHOHATBLHBIX
IUCHUIUIMH C  [pPUMEHCHHEM
HHPOPMAITUOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTHI

1.5. TI/IHBI, YPOBCHDb CJIOKHOCTHU M BPCMS BBINIOJIHCHUSA TCCTOBBIX 3aJaHui

Kon Wnpukatop Howmep Tun 3aganus VYpoBeHb Bpems
KOMIIETEHINH c(hOopMHUPOBAHHOCTH 3a1aHus CJIOXXHOCTH BBITIOJTHEHHS
KOMIIETEHIIMH (MuH)
OIIK-1 NA-10IIK-1 Pemaer 1-4 3ananue 3akpbiToro Tuna | IloBblmeHHbIH 5
TUIIOBBIE 3a]a41 Ha YCTaHOBJICHHE
npodeccruoHanbHOK COOTBETCTBUS
ESITENILHOCTH Ha 5-8 3amanue 3akphIToro THMA | [TOBBIIEHHBIN 5
OCHOBE 3HaHUM Ha YCTaHOBJICHUE
OCHOBHBIX 3aKOHOB MIOCIIe/IOBATEIFHOCTH
MaTeMaTHYECKUX, 9-12 3amanue Bazosrrit 3
€CTECTBEHHOHAYYHBIX KOMOWHHPOBAHHOT'O THIIA
JICLIUIUINH C ¢ BBIOOPOM OZTHOTO
IIPUMEHEHNEM MIPaBUJIHOTO OTBETA M3
nH(pOpMaLMOHHO- YETBIPEX MPEIUIOKECHHBIX
KOMMYHHKaIIMOHHBIX 1 000CHOBaHHEM OTBETA
TEXHOJIOTHH 13-16 3ananue Ba3oBblit 3
KOMOMHHPOBAHHOT'O THIIA
C BEIOOPOM HECKOJIBKHX
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BapHAHTOB OTBETA U3
MPEIOKEHHBIX C
000CHOBaHKEM BhIOOpa
OTBETOB

17-20 | 3agaHue OTKPBHITOTO THIA Bricokuit 10

C Pa3BEPHYTHIM OTBETOM

1.6. CueHapuu BBITIOJIHEHUSI TECTOBBIX 3aJaHUM

Tun 3aganus

IlocnenoBaTenbHOCTH HeﬁCTBHﬁ IPpY BBITIOJIHCHWHW 3aJaHUA

3a)1aHMe 3aKPbITOI'O TUIIA Ha
YCTaHOBJICHUC COOTBCTCTBUA

1. BHUMaTenbHO MPOYMTATh TEKCT 3aJaHus U MOHSATh, YTO B KaYeCTBE OTBETA
OXXKHUAAIOTCS Naphl JIEMEHTOB.

2. BHumarenbHO mpoyMTaTh 00a COHMCKA: CIHCOK | — BOMIPOCHI,
YTBEepKIEHUS, (PaKTHl, TIOHATHA U T.I.; CIIUCOK 2 — YTBEPIKICHHS, CBOUCTBA
OOBEKTOB U T.A.

3. ComocTaBUTh BIEMEHTEHI
c(OpMHPOBATH MAPHI IIEMEHTOB.
4. 3ammcarh mTomMapHO OYKBBI M IH(PH (B 3aBUCHMOCTH OT 3aJaHMUs)
BapuaHTOB oTBeTa (Hampumep, Al uimu b4)

ciMcka 1 ¢ JJgeMeHTaMHM  CIMCKa 2,

3az[aH1/Ie 3aKPBITOI'O TUIIA HA
YCTaHOBJICHUC ITOCJIEA0BATCILHOCTU

1. BHMMAaTebHO POYUTATH TEKCT 33aHUS U MOHSTh, YTO B KAYeCTBE OTBETA
0XKHAAETCS TOCIIE0BATEIBHOCTh IEMEHTOB.

2. BHUMaTENBHO MPOYUTATh TPEATIOKECHHBIC BAPHAHTHI OTBETA.

3. ITocTpouTh BEepHYIO MMOCIEN0BATENILHOCTD U3 MPEAJIOKEHHBIX AIEMEHTOB.
4. 3anucath OyKBBI/IUGPHI (B 3aBUCUMOCTH OT 3a/IaHUs) BAPUAHTOB OTBETA B
HY)KHOH TIOCJIEOBaTeIbHOCTH 0€3 MpoOEIOB M 3HAKOB MPCIUHAHUSA
(manpumep, BBA unu 135)

3agaHne KOMOMHHUPOBAHHOTO THIIA C
BBIOOPOM OIHOTO IPABUIIBHOTO OTBETA
U3 YeThIpeX MPEIUIOKSHHBIX H
000CHOBaHHEM OTBETA

1. BHUMaTenbHO NPOYMTATh TEKCT 3aJaHUs U MOHATh, YTO B KaYeCTBE OTBETA
0XXHAAETCS TOIBKO OJMH M3 MPEATIOKCHHBIX BAPHAHTOB.

2. BHEIMaTepHO IPOYUTATh MPEIIOKEHHBIE BApHAHTHI OTBETA.

3. BeiOpath onuH 0TBET, HanOOIee BEPHBIH.

4. 3anmcars TOIBKO HOMep (WiIn OYKBY) BEIOPAHHOTO BapHaHTa OTBETA.

5. 3anmcarb apryMeHTbl, 000CHOBBIBAIOIINE BBIOOpP OTBETa

3aaHue OTKPBITOTO TUIIA C
pa3BEpHYTHIM OTBETOM

1. BHUMaTenpHO MPOYUTATh TEKCT 3a/IaHUsI U IOHSTH CYTh BOIPOCA.
2.IIpoxymaTh JIOTUKY M MOJHOTY OTBETA.

3.3anmcarb OTBET, UCIIOJIb3Ys YETKUE, KOMIIAKTHBIE (OPMYITUPOBKH.
4. B ciiyuae pacu€THOM 3a/1a4H, 3aMMCaTh PEIICHUE U OTBET

1.7. Cuctema OLICHMBAHUS BBIIIOJIHEHUS TECTOBBIX 3aJaHUN

VkazaHus 1o OLICHHUBAHUIO

Pe3ynpraT oLeHUBaHHS
(6aTBl, MOTyYeHHBIE 32 BBITIOTHEHNE
3aJ1aHusl/XapaKTepUCTUKA PABUJILHOCTH OTBETA)

3aaHue 3aKpPBITOTO THUIIA HA YCTAHOBJIEHUE COOTBETCTBUS
CYUTACTCA BEPHBIM, €CJIU IPABUJIBHO YCTAHOBJICHBI BCC
COOTBETCTBHS (IO3ULUH U3 OJHOTO CTOJIOLA BEPHO
COTIOCTABJICHBI C MO3UIUSIMH JIPYTOTO)

[TonHOE coBMajieHNE ¢ BEPHBIM OTBETOM OIlCHUBaeTCs |
0ajoMm;
HEBEPHBIN OTBET MK ero oTcyTcTBHE — 0 OasIoB.
JIn6Go yka3pIBaeTCsl «BEPHOY/ KHEBEPHOY

3allaHI/Ie 3aKPBITOI'O TUIIA HA YCTAHOBJICHUEC
TMMOCJIEA0BATCIBHOCTH CYUTACTCA BEPHBIM
€CJIM MPAaBUJIbHO YKa3aHa BCA MMOCJICA0BATCIbHOCTD L[I/I(l)p

[TosHOE coBMajieHNE ¢ BEPHBIM OTBETOM OIICHUBAeTCS |
0aJIoMm;
€CJIM JIOMYIICHBI OITUOKH WIIA OTBET OTCYTCTBYET — 0
0asuioB.
JInbo yka3pIBacTCs «BEPHOY/ KHEBEPHO»

3ananue KOMOMHUPOBAHHOTO THIIA C BBIOOPOM OJIHOTO
BEPHOTO OTBETA U3 MPEAJIOKEHHBIX C 000CHOBAaHUEM
BBIOOPA OTBETA CUNTAETCSI BEPHBIM, €CJIU ITPABUIIEHO
yKa3aHa IuQpa 1 MPUBEAECHBI KOPPEKTHBIE apTyMEHTHI,
HCTIONIb3YeMbIe IPH BRIOOpE 0TBETA

CoBriajieHre ¢ BEpHBIM OTBETOM OIleHUBaeTcs | Oasiom;
HEBEPHBIN OTBET WX €ro oTcyTcTBHE — 0 Oaios.
JIn6o yKa3bIBaeTCsl «BEPHOY/«HEBEPHO»

3amanne KOMOWHIPOBAHHOTO THIIA C BEIOOPOM
HECKOJIBKUX BApHUAaHTOB OTBETA U3 NMPCAJIOKECHHBIX C
000CHOBaHWEM BBHIOOPA OTBETOB CUUTAETCSI BEPHBIM, €CITH
MIPaBUIBHO YKa3aHBI U(PHI M IPUBEACHBI KOPPEKTHBIE
apTyMEHTBHI, NCTIONIb3yEeMbIe IPH BBIOOpE OTBETA

[TosHOE CcoBMajieHNE ¢ BEPHBIM OTBETOM OIICHHBAETCS |
0aJIoMm;
€CJIM JIOTYIICHBI OMTUOKHN HITH OTBET OTCYTCTBYET — 0
Gasos.
JIn6o yka3pIBaeTCs «BEPHOY/ «HEBEPHO»

3amaHue OTKPBITOTO THIIA C Pa3BEPHYTHIM OTBETOM

ITosHBII TpaBUITBHBIN OTBET HA 3a/IaHNE OLIEHUBAETCS 3
OayutaMu; eciiy IOMyIIeHa O{Ha

CHUTACTCA BEPHBIM, €CJIM OTBET COBIAAACT C OTAJIOHHBIM
IO COACPIKAHUIO U MOJHOTC

OIIHOKA/HETOYHOCTL/OTBET HpaBHJ’ILHLIﬁ, HO HE MOJHBINA —
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1 6am, ecm gomyieHo 6oJiee OJHON ONTUOKH/OTBET
HENPABWILHBINH/ OTBET OTCYTCTBYeT — 0 OayuioB
JInbo yka3pIBacTCs «BEPHOY/ KHEBEPHO»

Onucanue JOIMOJHHUTCIIBHBIX MAaTCPUAJIOB U 060py,[[OBaHI/I$I, HGO6XO[[I/IMLIX JJIA BBIITOJIHCHUA

TECTOBBIX 3a7aHuH (P HEOOXOAUMOCTH).

HJ’IH BBIITOJIHCHHUA TCCTOBBIX 3a,[[aHPIfI AOIIOJHUTECIIBHBIX MaTCpralioB U O60py,[[OBaHI/IH HE

TpeOyeTcs.

2. TecToBBIE 3adaHus

3ananue 1. (3aoanue 3akpvimoco muna na ycmauogieHue COOmeemcmaus)
Yemanoeume coomeemcemaue mexncoy 8U0OM MeXAHUYECKO20 OBUINCEHUSI U HePABEHCEAMU,
onucwigarowumu e2o. K kaoscoou nozuyuu 6 nesom cmonbye, noodepume COOMEEMCMEYIOU)IO

no3uyuro U3 npaeoco Cm0ﬂ61/;a.

Bujn nBrxeHus HepagenctBa
PaBHOMEPHOE NPSAMOJIUHENHOE a,>0,a,#0
PaBHOYCKOPEHHOE KPUBOJMHEHHOE a;, =0, a, = const

HEpaBHOMEPHOE T10 OKPY>XHOCTH

a;=0,a,=0

Al W N —

PaBHOMEPHOEC IO OKPYKHOCTU

= | T >

a; # 0, a, = const

3anuwume svibpannvle yuppsvl NOO COOMEEMCMBEYIOWUMU OVKEAMU

1 2

3 4

3ananue 2. (3adanue 3aKkpbimo2o muna Ha yCMauHo8ieHue COOmMEemcmaust)
Yemanoeume coomeemcmeue mexncoy 6udom ¢husuyeckou 6enruuunon u gopmynou, no
KOmopou sma eenuduna paccuumseieaemcs. K xascootl nosuyuu 6 nesom cmonbye, noobepume

coomeemcemeayroulyro nO3UYU U3 npasoco cm0ﬂ614a.

HaIpsKEHHOCTD A =q (@1 — @y)
2 | HOTOK BEKTOPA HANpPSKEHHOCTH b _F
q
3 | noreHmman B | _En
q

4 | pabora cun I' | =E-S-cosa

3anuwume 8vlOpanuvie yu@pol OO COOMBEMCMBYIOUUMU OVKBAMU

1 2

3 4

3ananmue 3. (3a0anue 3akpvimoeo muna Ha ycmanosieHue COOmeemcmeusl)
Yemanoeume coomseemcemeue mexcoy onmuueckum senenuem u e2o xapakmepucmukou. K
Kaxcoou no3uyuu 6 jnesom cmonbye, noodepume coOMEEMCMEYIOWYIO NOZUYUIO U3 NPABO2O

cmonbua.
Du3nuecKoe BJICHHUE XapakTepucTuka

1 | Unrepdepenius A | CBOWMCTBO CBETOBBIX BOJIH COBEpIIATH NEKTPHUECKU KOJIICOAHUS TOJBKO B OJHOM
IUIOCKOCTH

2 | Audpaxuus b | ABneHne HamOXEHMS ABYX WM HECKOJIIBKHX KOTEPEHTHBIX CBETOBBIX BOJH, B
pesyabprate KOTOporo oOpasyeTcs YCTOWYMBOE BO BPEMEHHM YepellOBaHHE
MaKCHMMYMOB 1 MUHUMYMOB

3 | Hongpuszauus B | 3aBHCcHMOCTB NOKa3aTels IPEJIOMIICHHUS CPEAbl OT JUIMHBI BOJIHBI (YACTOTHI) CBETA

4 | Hucnepcus I' | ornbanue BOJNHOM NPENATCTBHH, BCTpEYAlOIIMXCS Ha ee IyTH; Jroboe
OTKJIOHEHHE BOJHBI OT 3aKOHOB MPSIMOJIMHEIHOTO pacpoCTpaHeHHUs]
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3anuwume 8vibpantbie yuppPsvl NOO COOMEEMCMBYIOWUMU DYKBAMU

1

2

3 4

3ananue 4. (3adanue 3aKkpvimoco muna Ha yCMaHo81eHUue COOMBEEmMCmaUsl)

Vemanosume coomeemcemeue mexncoy KAACCOM DIEMEHMAPHbIX YACMUY U YACMUYAMU,
omuocawumuca K oaunomy Kaaccy. K kaocoou nosuyuu 6 nesom cmonbye, noobepume
COOMBEMCMBYIOWYI0 NO3UYUIO U3 NPABO20 CIMOAOYA.

Kiacc aneMeHTapHbIX YacTHIl YacTuipsl
1 | ®oToHEI A | THOH, Ka0H, AaHTUKAOHEI
2 | Jlentousl b | snexTpoH, MO3UTPOH, HEUTPUHO
3 | Me3zoHsbl B | npoToH, HEUTPOH, JIIMOIa-HOJIb-THIICPOH
4 | Bapuonsl I' | doron

3anuwume svibpannvle yugdpvl nod coomsemcmayouwumu OyKeamu

1 2 3 4

3ananue 5. (3aoanue 3akpbimo2o muna Ha yCMAaHo8eHue noCie008amenlbHOCHU)
Vemanosume — npasunivhyio  nocie0o8amenbHOCMb — PACNONONCEHUS.  MAMEPUAIbHbIX

00beKmMo8, OMpaAéCaArWUX OUCKPEMHYI0 CMPYKMYpPY 600bl NO Mepe VeeludyeHuss JUHEUHbIX
pasmepos:

1) xaruis BoabI

2) atoM Bogopo/ia
3) npoToH

4) Monekysa BOJIbI

Sanuwume coomeemcmeyroulyro NnoCAe008aMeENIbHOCb L;uqbp cjlesa Hanpaeo.

3ananue 6. (3aoanue 3akpbimozo muna Ha yCMAaHoBeHue noC1e008ameilbHOCHU)
Yemanosume npasunvHyto nociedo8amenbHOCMb DPACHONIONCEHU YBemOo8 6 CNneKmpe 8

l’lOp}l()Ke YMEHbULEHUA ONUHBL BOTIHbL:

1) duonerosslit
2) 3eJeHbIN

3) KpacHbII

4) xenTelii

Sanuwume coomeemcmeyroulyro 1no0CAe008aMeENIbHOCNb Lﬂl¢p cjlesa Hanpaeo.

3ananme 7. (3a0anue 3akpvimoeo muna Ha yCmanosieHue nocied08ameibHOC)
Yemanoeume npasunvhyro nociedoeamenbHOCmy pacnoLloHCeHust JeKmMpPOMASHUMHBIX 60IH

no mepe ysejiuderHus ux 4acmomaoul.

1) ramma-uznyueHue

2) BUTUMBIIA CBET

3) yapTpaduoneToBoe U3TyUEeHNE
4) pagrOBOIHBI

5) pEHTT€HOBCKOE U3ITyUYCHHE

6) nadpakpacHoe U3Ty4eHUE

Sanuwume coomeemcmeyroulyro noc1e008ameibHOCHb uuqbp cjllesa Hanpaeo.
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3ananue 8. (3aoanue 3akpvimozo muna Ha yCmanoseHue nocie008amenlbHOCHUL)

Yemanosume — mpasunvhyio  nociedosamenbHoCms — Oelicmeuil 01 OnpeoeieHus
KOHYEHMpayuy pacmeopa oOnmuyecKu aKmueHo20 8euiecmaea Memooom NOIAPUMEMPULL:

1) akKypaTHO BJIOXHTbH KIOBETY C PAcCTBOPOM H3BECTHOW KOHIIEHTPALIMU B BBIPE3 KOJIOHKH
npubopa u Bpallas aHaJIu3arop, 100UThCS PAaBHOMEPHON OCBEILIEHHOCTH BCEX 30H IOJIS 3pEHUs

2) o ¢opmyne BBIYMCIUTD U3MEPEHHOE 3HAYCHHE KOHIICHTPAIMU PAaCTBOPA ONTHYECKH
AKTUBHOTO BEIECTBA

3) Bpaiasi AMCK, YCTAHOBUTH aHAJIM3aTOpP TaK, YTOObI HYJIEBbIE OTMETKH JIMMOA U HOHHYCA
Ha TpPaJyCHOM INKajge COBHAIM. YOEOUThbCA, YTO TojJe, HaOIomaeMoe B OKYIAp, HMEET
PaBHOMEPHYIO OPAHKEBYIO OKPACKy

4) mo ¢opmyiie paccuUTaTh U3MEPEHHOE 3HaYCHUE KOA(PPHUIIMEHTA YIeTHHOTO BpaIlleHUs

5) mo rpaaycHOM MIKajle OTCYUTAaTh Yrojl MOBOPOTa IJIOCKOCTH MOJSpU3AIMH pacTBOpa
MU3BECTHOM KOHLIEHTpaLUuU

6) aKKypaTHO BJIOXUTH KIOBETY C PACTBOPOM HEU3BECTHOW KOHIIEHTPALIMU B BBIPE3 KOJIOHKU
npubopa 1 Bpamas aHaJu3arop, J00UTHCS paBHOMEPHOM OCBEIIEHHOCTH BCEX 30H Mmois 3peHwus. [1o
IpayCHOI 1IKajJe OTCUUTATh YToJ TOBOPOTA INIOCKOCTH MOJIIPU3ALlUU PacTBOPa

Sanuwume coomeemcmeyrouLyro 1nocAe008amebHOCMb uu(ﬁp cjleesa Hanpaeo.

| | | |

3aganue 9. (3adanue kKoMOUHUPOBAHHO20 MUNA C 8bLOOPOM OOHO20 NPABUTLHO20 OMEEMd U3
uemuvlpéx NPeoIoHCeHHbIX U 0O0CHOBAHUEM OMEema)
Ilpouumatime mexcm, 6vibepume Haubolee 6epHbll BaAPUAHM OMEema U 3anuuiume
apaymenmul, 060CHO8bI8aIOWUE 8b1O0D OMEema.
Cxopoctp Msiua maccoit 100 1, OpoIIeHHOTO BEpTUKAIbHO BBEPX, MEHSETCS 0 3aKOHY 1 =
40 — 8t. Yemy Oyzmer paBHO 3HAYCHHE MOIYJsI MMMYNbca (B Kr-M/C) mMsida 4yepe3 4 CeKyHIIbI Tocie
Hauasa JBUKCHHS?
1) 0,8
2) 800
3)-04
4) 80

OTtBeT:
O0ocHOBaHHUE:

3ananue 10. (3adanue kKoMOUHUPOBAHHO20 MUNA C 8bLOOPOM OOHO20 NPABUILHO20 OMEemd
U3 Yemuvlpéx npedsoNHCeHHbIX U 000CHOBAHUEM OMEema)

Ilpouumatime mexcm, 6vibepume Hauboniee 6epHbll BaAPUAHM OmMEema U 3anuuiume
apaymenmsl, 000CHOBbI8AIOUUE 8bIOOP OMEEMA.

Kak HasbpiBaeTCs SBIICHHE, XapaKTepU3YIOIIee TIPOIECC BBIPABHUBAHUS ILJIOTHOCTH,
MIPOUCXOISIINIA BCIIEICTBUE TIEPEHOCA MOJIEKYIIAaMH CBOMX Macc?

1) BA3KOCTH

2) ocMmoc

3) TenmIoMmpoOBOTHOCTh

4) muddy3us

OTtBeT:
O0ocHOBaHUE:

3ananue 11. (3adoanue Kombunuposannoco muna ¢ 8160poOM 00HO20 NPABUTLHO20 OMeEema
U3 Yemvlpéx npedsioNHCEeHHbIX U 000CHOBAHUEM OMEema)
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IIpouumatime mexkcm, 6vibepume Haubolee BGepHbIL 6aAPUAHM omeema U 3anuuume

apaymenmol, 000CHO8bI8AIOUUE 8bLOOP OMEEemd.

Bo ckonbko pa3 M3MEHHUTHCS KOJIWYECTBO TEIUIOTHI, BBIACISEMOE HA CONPOTHBICHHUU 32
TOXE BpeMsI IIPH YBEJIMUEHUH CHIIBI TOKA B 4 pa3a?

1) B 2 pa3a

2) B 8 pa3

3)B 4 paza

4)B 16 pa3

OrTBer:
O0ocHOBaHUE:

3apanue 12. (3adanue kKoMOUHUPOBAHHO020 MUNA C 8bLOOPOM OOHO2O NPABUTILHO2O OMEemd
U3 Yemvlpex npedsioNHCEeHHbIX U 000CHOBANHUEM OMEema)

Ilpouumatime mexkcm, evibepume Hauboee GepHLIL GAPUAHM OMEema U 3anuume
apaymenmsi, 000CHO8bI8AIOUUE 8bIOOP OMBEEMA.

B o6pasie, comepxaiieM 60JIbIIOE KOIMYECTBO aTOMOB pajoHa “32Rn, yepes 3,8 cyTok
OCTaHETCsI MOJIOBMHA HAYaJhbHOTO KOJUYECTBA aTOMOB. UeMy paBeH NpPH ATHX YCIOBHUSIX HEPUOJ
noJtypacmnaza (CyTKu) siiep aToMOB pajioHa?

1)7,2
2) 86
3)3.8
4)1,9

OrtBerT:
O0ocHOBaHUE:

3ananmne 13. (3adanue rombunuposannoco muna c 6blOOPOM HECKONbKUX BAPUAHMOS
omeema u3 npeonoNCeHHbIX U PA36ePHYMbIM 000CHOB8AHUEM OMEema)

IIpouumatime mexcm, 6vibepume 6ce NpPABUIbHLIE 6APUAHMbBL OMEema U 3anuuiume
apaymenmsl, 000CHOGbI8aIOWUE 8bIOOP OMEema.

Kakue u3 nepedncieHHbIX BUIOB ABUKEHUS OTHOCSTCA K JABHKEHMIO, KilacCU(ULIIpyeMOMy
B 3aBUCHMOCTH OT XapaKkTepa U3MEHEHHs CKOPOCTH?

1) npssiMonuHeHOoe

2) paBHOMEpHOE

3) KpuBOJIMHEHHOE

4) paBHOIIEpEMEHHOE

5) HepaBHOMEpHOE

6) IO OKPY>KHOCTH

OTtBeT:
O0o0CHOBaHUE;

3aganue 14. (3adanue KomMOUHUPOBAHHO2O MuUNA C 6blOOPOM HECKONbKUX BAPUAHINOE
omeema u3 npeoloHCEHHbIX U PA36ePHYMbIM 000CHO8AHUEM Omeema)

IIpouumatime mexcm, 6vibepume 6ce NpPABUIbHLIE BAPUAHMbL OMEema U 3anuuiume
apaymenmbul, 000CHO8bl8aAIOWUE 86100 OMEema.

Kakue 13 mepeuncieHHbIX AIEMEHTOB TETJIOBOTO IBUTATENIS SIBIISIFOTCS 00s13aTeNbHBIME?

1) UCTOYHHUK 3JEKTPOMArHUTHOTO U3ITyYCHHS

2) HarpeBareinb

3) cobuparomiast JTMH3a

4) pabouee Teno

5) KoHACHCATOP
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6) XOJIOAMIIBHUK

OrTBer:
O0ocHOBaHUE:

3apanue 15. (3adanue komMbOUHUpPOBAHHO20 MUNA C 6bIOOPOM HECKOALKUX BAPUAHMOB
omeema u3 npedyioNCeHHbIX U PA36EPHYMbIM 000CHO8AHUEM Omeema)

Ilpouumatime mexcm, 6vibepume 6ce NpPAGUIIbHLIE BAPUAHMBL OMEema U 3anuuiume
apeymenmul, 060CHO8bl8aAIOWUE 8bIO0OD OMEEMA.

Kakne wu3 TepeuuclieHHbIX 53JEMEHTOB SIBISIOTCS OOS3aTeNbHBIMH ISl  WI€aJIHHOTO
K0JIe0aTEeIbHOTO KOHTYpa?

1) xoHeHcarop

2) MOCTOSTHHBIN MarHUT

3) amnepmerp

4) kaTyuika MHIYKTUBHOCTH

5) noTeHIOMETp

OrtBer:
O0ocHOBaHUE:

3aganue 16. (3adanue KombOUHUpPOBAHHO2O0 MuUNAa ¢ 6blOOPOM HECKONbKUX BAPUAHINOE
omeema u3 npeosloNCeHHbIX U paA36epHYMbIM 000CHO8AHUEM Omeema)

IIpouumatime mexcm, 6vlbepume 6ce NPAGUIbHLIE BAPUAHMBL OMEema U 3anuuiume
apaymenmul, 060CHO8bI8aAIOWUE 8bIO0D OMEEemA.

CornacHO KBaHTOBOW TEOPHM, CBET — 3TO MOTOK 3apsKEHHBIX YacTull (KBaHTOB). Kakwue
SIBJICHUSI JIOKA3bIBAIOT JAHHYIO TEOPHUIO?

1) doroanekrpuueckuit 3pdhext

2) unrepdepeHuus

3) audpakus

4) naBneHue cBeTa

5) nonsipusarus

6) a3¢dpext Komnrona

OtBeT:
O0ocHOBaHUE:

3aganue 17. (3aoanue omkpvimozo muna ¢ pazeepHymuim OmMeenom)

Ilpouumaiime mexcm 3a0anus, npooymatime 102UKy U NOTHOMY OMEema, 3anuwiume omeem
U peuierue 3a0a4u.

Yactuna coepiumnia NepeMeEIeHHE 10 HeKOTOpOI/I TpaekTopuu u3 Touku M (1, 2) B TOUKy N
(2, -1). IIpu >ToM Ha Hee JAelicTBOBaNA CUia F=30-27 J (KOOpI[I/IHaTBI ToueK ¥ cuma F 3a7aHbl B

enununax CH). Yemy paBHa paboTa, coBepILIEHHAs CUITION F?

OTtBeT:
Perenue:

3ananue 18. (3adanue omxpovimozo muna c pazeepHymvim 0meemom,)

IIpouumatime mexcm 3a0anus, npooymainme J102UKy U HOJIHONY OMeema, 3anuuiume omeem
U peuierue 3a0a4u.

B 5XMKOCTb, IJIOTHOCTH KOTOPOi 816 Kr/M> M Ko3(Q(HUIMEHT TOBEPXHOCTHOTO HATSKEHHUS
22mH/m, momectunu kanwuisap paguycoM 0,5 mm. Yemy OyaeT paBHa BbICOTA TOTHATUS KUIKOCTH
B Kanuuutsape (B Mm)? (g = 9,8 m/c?. OTBeT OKPYIIUTh /0 HENOTO YKCa).
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OTtBeT:
Pewienue:

3apanue 19. (3adanue omxpoimozo muna ¢ pazeepHymvim 0meemom,)

IIpouumatime mexcm 3a0anusi, NPooymame J02uUKy U NOJIHONY OMeema, 3anuuiume omeem
u peutenue 3a0ayu.

Ha myTH ecTeCTBEHHOTO CBETa MIOMEIICHBI JIBE TUIACTHHKH TypMainHa. [locie mpoxoxaeHus
IJIACTUHKU 1 CBET MOJNHOCTBIO Monspusosad. Yemy Oyner pasen yroin (B °) Mex 1y HanpapieHUsSMU
OO0 u O’0’, ecnu J1 1 J, — UHTEHCUBHOCTH CBETA, MPOIIEIIIETO MJIACTUHKA COOTBETCTBEHHO | U 2,

nu :]2 = %‘71

OTtBeT:
Pewenue:

3apanue 20. (3adanue omxpulmo2o muna ¢ pa3eepHymvimM 0meemom,)

IIpouumatime mexcm 3a0anusi, NPOOyMalme J02UKY U NOIHONY OMEema, 3anuuiume omeem
U peutenue 3a0ayu.

[TonoxkeHne aroma yriiepola B KPUCTALIMUECKOW pEIIETKE aiMa3a OIPENeIeHO C
norpemHocThio Ax = 0,5 HM. Uemy paBHa HEONPENENEHHOCTh CKOPOCTH A, €ro TemIoBOro
ABIKEHUs (B M/C), ecnu moctosHHas Ilmanka A =~ 1,05-1073%/Ix ¢, a mMacca aroma yrmepozna
m=1,99-10" ke.

Ortser:
Pemenne:
3. Kiaroun k OLICHUBAHHUIO TECTOBbBIX 3a)1aﬂnii
Ne BepHblii oTBeT Kpurepuu oneHnBanus
3aJIaHMS
1 1B 2A 3" 4b 1 6 — coBmasieHNe ¢ BEpHBIM
OTBETOM
0 6 — ocTaJbHBIE CIIyYyau
2 16 2I" 3B 4A 1 6 — coBmasieHNe C BEpHBIM
OTBETOM
0 6 — ocrasnpHBIe cTyyan
3 16 2I' 3A 4B 1 6 — coBmaieHNEe C BEpPHBIM
OTBETOM
0 6 — ocrasnpHBIe cTyyan
4 1I' 2b 3A 4B 1 6 — coBmaieHNEe C BEPHBIM
OTBETOM
0 6 — ocraspHBIC CTyyaH
5 3241 1 6 — mONHBIN MPaBUIILHBIH
OTBET
0 6 — Bce ocTaJIbHBIE CIyYaH
6 3421 1 6 — mONMHBIN TPaBUITBHBINA
OTBET
0 6 — Bce ocTaJIbHBIE CIyYaH
7 462351 1 6 — mONMHBIN TPaBUITBHBINA
OTBET
0 6 — Bce ocTasbHBIE CIyYan
8 315462 1 6 — mONHBII TPaBUIILHBIH
OTBET
0 6 — Bce ocTaJbHBIC CIyYan
9 1 1 6 — coBmasieHNE ¢ BEPHBIM
O6ocHoBaHue: IMITyIiibC Tesa — 3T0 BEKTOpHast (pu3nyecKast BEIMYUHA, OTBETOM
paBHas MIPOM3BEIECHUIO MAcChl Te€a HA €T0 CKOPOCTb. 0 6 — ocrasbpHbIe CiTyyan
Dopmyna i pacueTa UMIYIbCa!
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p=m-v
rae
m —macca teaa, m = 100 r = 0,1 kr
U — cKopocTh Tena, v = 10 — 8t
[ToncraBuM M3BECTHEBIEC 3HAYCHUS B (DOpMYITy U HaliieM 3HaUCHUE
HUMITYIIbCa

M
p=01-(40-8-4) =08 (xr )

10

4
ObocHoBaHMe: SIBIEHHS TIEPEHOCA — ITO TPYIIA SIBJICHUH,
00YCIIOBJIEHHBIX Xa0THYECKUM JIBHXKEHHEM YacTHIl BEIECTBA U
NEPEeHOCOM ATUMH YaCTUL[AMH CBOHMX (PM3UYECKHUX CBOMCTB (MacCHl,
SHEPTUH, UMITyNbCa). K sBIeHHAM nepeHoca OTHOCSTCS:
TEIUIOTPOBOIHOCTS, BSI3KOCTH, (P Py3us.
Huddysns — 310 nporecc BEIpaBHUBAHUS INIOTHOCTH, IIPOUCXOISIINI
BCJICJICTBHE IIEPEHOCA MOJIEKYJIaMH CBOMX Macc

1 6 — coBmasieHNE ¢ BEPHBIM
OTBETOM
0 6 — ocrasbpHbIe CiTyYau

11

4
O6ocnoBanue: CornacHo 3akony J[xoyns — JIleHra konndecTBo
TCIJIOTBI, BBIACJIMBIICECS B IPOBOJHUKE IIPU IMPOXOKIACHUHU 110 HEMY
JNEKTPUYCCKOTO TOKA, MPSIMO MPOTOPIIHOHAIBEHO KBAJPATy CHJIBI TOKA,
COIMPOTUBJICHUIO MPOBOJAHUKA U BDEMECHU ITPOXOKIACHHUA TOKA.

®opmyna 3axkoHa JleHa:
2

U

Q=I?"R-t=U-1t=—"t
R
rae
(Q — KOTMUECTBO TEIJIOTHI, BBIACIHUBILEECS Ha IPOBOAHUKE
I — cuna Toka B IPOBOJHUKE
R — conpoTuBneHne NpOBOAHUKA
t — BpeMs
U — HanpskeHHe, oiaBaeMoe Ha MIPOBOJAHUK
Kaxk BugHO 13 ()OPMYITBI KOJINYECTBO TEIUIOTHI TPSIMO

MPONOPLUUOHATBHO KBAJIPAaTy CUIIbI TOKA, CIE€JOBATEIbHO, IPH

YBEJIMYEHUH CUIIBI TOKA B 4 pa3a, KOJIMYECTBO TEIUIOTHI YBEJIIMYHUTCS B
16 pa3

1 6 — coBmayieHNEe C BEPHBIM
OTBETOM
0 6 — ocrasbpHbIe CiTyyau

12

3
Oo6ocHoBanwue: Ilepuoy noiypacmana — 3To Bpemsi, 32 KOTOpoe
pacnazaercst MojJoBUHA BCEX UMEIOIIMXCS siaep. B ycioBuu 3anaun
CKa3aHo, uTo 4yepe3 3,8 CyTOK OCTaHeTCs MOJIOBUHA HAYAJILHOTO
KOJIMYECTBA aTOMOB pajioHa. Tak kak yepe3 3,8 CyTOK KOJINYECTBO
aTOMOB YMEHBIIIUIIOCH BJIBOE, TO MEPHOJ MoJIypacnaga u ecthb 3,8
CYTOK

1 6 — coBmasieHNe C BEPHBIM
OTBETOM
0 6 — ocTaibHBIE CITyyau

13

245
ObocHoBanme: MexaHH9IecKoe TBIKEHHUE TEJIa MOKHO
KJIaCCH(UITPOBATH 10 IBYM OCHOBAHUSM: 110 BHIY TPACKTOPHH H I10
XapakTepy U3MEHEHUs] CKOPOCTH.
ITo xapakTepy U3MEHEHHs] CKOPOCTU MEXAaHUYECKOE IBIKEHHE MOXKET
OBITB:

1) paBHOMEpHOE — 3T JIBMXKEHHUE, TIPH KOTOPOM 3a JI00bIe paBHbIE
IMPOMEKYTKHN BPEMEHU TCJIO MIPOXOAUT OJAMHAKOBBIC PACCTOSAHUSA, IIPU
3TOM CKOPOCTH TeJa MOCTOSHHA,

2) paBHOTIEPEMEHHOE — 3TO JIBIKEHHUE, ITPHU KOTOPOM CKOPOCTH Tea 3a
T00bIe paBHBIE TPOMEKYTKH BPEMEHHU HN3MEHSIETCS OJJUHAKOBO;

3) HepaBHOMEPHOE — 3TO JBUKEHHE, IPU KOTOPOM TEJIO 3a J00bIe
paBHbBIE IPOMEKYTKH BPEMEHU MPOXOJUT Pa3IUUHbIE OTPE3KH MyTH,
IIPHU ATOM CKOPOCTh T€Na Ha ITUX OTPE3Kax pa3nuyHas

1 6 — mONHBIN PaBUIIBHBINA
OTBET
0 6 — Bce ocTanbHBIE CIyYan
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14

246
Ob6ocHoBanue: TemoBoi 1BUTATENb — 3TO YCTPONUCTBO, B KOTOPOM
TEIUIOBAasl YHEPTUs IIPEBPALIAECTCA B MEXaHUYECKYIO (TIapOBbIE
MaIlHBI, TAPOBBIE TYPOUHBI, IBUraTeNId BHYTPEHHETO Cropas,
pEaKTHBHBIE ABUTATENHN).
OCHOBHBIMU 3JI€MEHTaMHU TEIJIOBOTO ABUTaTENs SBISIOTCA:
1) HarpeBaTesb — NapOBOW KOTEJI, FTOPIOYasi CMECh, Pa3INIHbIC BUIBI
TOIUTMBA) BBIIEIISIET TEIUIOBYIO SHEPTHIO Q4 ;

2) pabodee TeN0 — TENO, KOTOPOE MOTydasi HEKOTOPOE KOJIMIECTBO
TEIUIOTHI (4, pacuIipseTcs U nepeMeliaer NopieHb, COBepIIast
MOJIOKUTENBFHYIO PaboTy
3) XOJNIOAMIBEHYK — TEJIO, UMEIOIIee TEMIIEPaTypy HIKE, YeM y
pabouero Tena. OHO Hoyy4yaeT OT pabouero Tejaa HeKOTopoe

KOJIMYECTBO TEIJIOTHI @,

1 6 — MOJTHBIHA TPaBUIIBHBIN
OTBET
0 6 — Bce oCTaNBHBIC CIIyYan

15

14
O6ocHoBanme: KonebarenbHbIi KOHTYp — 3TO 3JI€KTpUYecKas Lelb,
cocTosIast U3 KOHJEHCATopa (MCTOYHMK 3JIEKTPUYIECKOTO MOJs) U
KaTyIIKA UHIYKTUBHOCTH (MCTOYHUK MarHUTHOTO MOJIST) COSAMHEHHBIX
nocnenoBarenbHo. Cl1en0BaTeIbHO, OCHOBHBIMH 3JIEMEHTaMHU
K0JIe0aTeIbHOTO KOHTYpa SABIIIIOTCS:

1) KoHIEHCaTOp — CHCTeMa IBYX OJIM3KO PACIOJIOXKEHHBIX JPYT K APYTY
IIPOBOTHUKOB, OOKJIaJOK, Pa3/Ie/ICHHBIX CIIOEM AN3JIEKTPUKA, TOJIIINHA
KOTOpPOTO MaJia 110 CPAaBHEHUIO C pa3zMepaMiu OOKIIaIoK:

2) KaTylKa HHAYKTUBHOCTH - BUHTOBAs, CIIMPaIbHAs HIIH
BUHTOCIIUPAJIbHAS KaTyIIKa 3 CBEPHYTOTO U30JIMPOBAHHOTO
MPOBOJHHKA, 00NIa1aromast 3SHAYNTEIbHON HHIYKTHBHOCTBIO IPH
OTHOCHTEJIEHO MaJIOM eMKOCTH M MaJIOM aKTHBHOM COTIPOTHBICHUU

1 6 — MOJHBIN NPaBUIBHBIN
OTBET
0 6 — Bce ocTasbHBIE CIyYaH

16

146
O6ocHoBanue: Ha nmpupoy cBerta CylecTByeT ABE TEOPUH: BOJHOBAS
1 kBaHTOBas. COIIaCHO KBAaHTOBOI TEOPHH, CBET — 3TO TIOTOK
3apsHKESHHBIX 4acTHIl, (KBaHTOB). J[0Ka3aTeIbCTBOM NaHHOM TEOPUH
BBICTYIAIOT TaKUE SIBJICHHS, KaK TEIJIOBOE M3Ny4eHue, poToddh ek,
addexr Komnrona u 1aBineHue CBeTa, Tak Kak B HUX CBET MPOSIBIISET
CBOHU KOPIIYCKYJISIPHBIE CBOHCTBA

1 6 — MOJIHBIN NPaBUIBHBIN
OTBET
0 6 — Bce ocTasbHBIE CIyYaH

17

Ortser: 9 [Ix

-

Pemenue: Pa6ora, coepiuenHas cuiioil F' MOXHO onpeaenuTh Kak
Pa3HOCTb CUJIbl B KOHEYHOW U HayaJIbHOU TOYKAX TPAeKTOpUU
A=F,—F
PaccunTaeM 3HaueHME CUIIBI B HAYAIbHON M KOHEUHON TOUKaX
TPAEKTOPHH
F,=3-1-2-2=-1
F,=3-2-2-(-1)=38
TMO/ICTABUM 3HAUEHHUs CUIIBI B (OPMYITy paboThI
A=8—-(-1) =9 (Ix)

3 0 - ONTHBIN TPaBUIIEHBIN
OTBET;

1 6 - momymieHa onHa
OIIMOKa/HETOYHOCTE/OTBET
TIpaBUJIbHBIN, HO HE MOJIHBIH,
0 6 - momymieHo 6oyee OHOM
OLIMOKK/OTBET HENPAaBUIIbHBII/
OTBET OTCYTCTBYET

18

Ortset: 11 MM
Pemenwue: 3anumem GopMyiy AJ1s1 BEIYUCICHUS BHICOTHI TIOTHATHS
JKUAKOCTH B KaMIUIIpe
2a
h=——
pgr
rue
a — kK03 PUIMEHT TOBEPXHOCTHOTO HATSIKEHUS )KUIKOCTH
p — IUIOTHOCTD XKHUJIKOCTH
J — YCKOpEHHE CBOOOIHOTO T ICHHS
T — pajnyc Kanuusipa
MOJICTAaBUM M3BECTHBIE 3HAYSHUSI U PACCUUTAEM BBICOTY MOAHSITHUS
JKHJIKOCTH
2-22-1073

~816-98-0,5- 103

=0,011 = 11 (Mmm)

3 6 - mONTHBIN TPaBMIIEHBIN
OTBET;

1 6 - nomymieHa ogHa
OInOKa/HETOYHOCTH/OTBET
MpaBUJIbHBIN, HO HE TOJIHBIH,
0 6 - momymieHo GoJee OAHOM
OLIMOKK/OTBET HETIPABUIIbHBIIN/
OTBET OTCYTCTBYET
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19 Orsert: 30° 3 0 - TOJTHBIN MPABMIILHBII
Pemenue: 3anuiiem Ghopmyay 3akoHa Mamnroca 1Uist OnpeesIeHHUsI OTBET;
HMHTCHCHBHOCTH CBETa MaJAIOLIECro Ha aHAIH3aTop 1 6 - momyieHa onHa
I, =1 -cos’a OIIHMOKA/HETOUHOCTE/OTBET
rae MPaBHJIBHBIHA, HO HE TMOJHBIH,
I, v I, — MHTEHCUBHOCTH CBETA, POLICAIIECTO Yepe3 MOSIPU3ATOp U 0 6 - nonymeHo Gojee oxHOM
aHaJIM3aTop OLIMOKK/OTBET HETIPaBUIIbHBIIN/
a — yroa mexay HanpasiaeHusiMu OO u O’O’ ocelt moasipuzauu OTBET OTCYTCTBYET
MOJISIPU3aTopa U aHaInu3aTopa
BrisesieM opMy ist pacueTa ymia Mexy Hanpasiaenusvmu OO 1
oo
cos?a = k
1
[MoacTaBuM M3BECTHBIC 3HAYCHUS B (OPMYITY U PACCUUTAEM YroJ &
c05201=3.11 =—
4-1, 4
V3
cosa= 2=
yron a =30°
20 Ortger: 106 M/c 3 0 - NONHBIN NPAaBUIIBHBIN

Pemenwne: 3anuiem cooTHOIIEHHE HeonpeaeneHHocTel [ eizenbepra
JUTS CKOPOCTH U KOOPAWHATHI
A = A
e
h - mocrosiunas [1nanka Hanx 27
m — Macca aToma yriaepoja
Ax — KoopAMHATA aTOMa YTIIEPOa B KPUCTAIUTMICCKOM pPeIIeTKe anMasa
IToncTraBuM U3BECTHBIE 3HAUYEHUS M PACCUUTAEM CKOPOCTH TEILIOBOTO
JIBIDKEHHSI aTOMa yTiiepoaa
1,05 10734

A =
Yx = 199-10-27-0,5- 109

=1,0553 - 10% ~ 106 (M/c)

OTBET;
1 6 - momymeHa omHa
OIINOKa/HETOYHOCTE/OTBET
TIpaBUJIbHBIN, HO HE MOJIHBIH,
0 6 - momymeHo Goee OTHOM
OIMOKH/OTBET HETIPABHITHHBIH/
OTBET OTCYTCTBYET
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JIMCT perucrpanuyu U3MeHEeHH I

Home Homepa nucron OcnoBanue st | [lonmuck | PacmmdpoBka Jlata
p 3aMCHC HOBBIX AHHYII BHCCCHUA IIoAIInCnu
U3MEHE . BHECEHUS
HHBIX upoBa W3MEHEHUN
HUA U3MCHCHU A
HHBIX
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