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1. Crpykrypa u o01asi Tpy10eMKOCTb M CUUILIHHBI
OO11ast TPyA0EMKOCTh AUCITUTUINHBI COCTABIIACT 5 3aueTHBIX eaunull (180 yacos).

Ounast popma 00yueHUS

3aouHas popma oOydeHHs

Kypc 1,2
CemecTtp 2-3
Jlexiuun 36+36
[TpakTHyeckue (CEMUHAPCKHE) 3aHATHUS -
JlabopatopHbIe 3aHATHS 18+36
KoHcynbpranuu -
HToro ay tMTOpPHBIX 3aHATHH 54+72
CamocTosTenpHas pabora 18 (1 cem.)

Kypcoas pabora -

dopma KOHTPOJIS

DK3aMeH 36 -2 cem.
3auger 1 cem.
OO0111e€ KOJIMYECTBO YaCOB 72+108

2. Lleau ocBOeHUS TUCIHUTLTHHBI
HensiMu ocBOeHUsT TUCHMILTUHBI (Moay1s1) Dusuka saBisitoTCA:

1. CTy,ZleHTBI JOJIDKHBI OBJIaJCTh 3HAHUAMH OCHOB (I)I/I3I/IKI/I, YMCIIO NPUMCHSATH ITOJIYYCHHBIC 3HAHUA JJIS

O0OBSICHEHMI;

2. ®opmHpOBaTh y CTYAEHTOB OOLIET0 (U3MUECKOT0 MHUPOBO33PEHHUS U Pa3BUTHA (PU3HUECKOTO

MBIIJICHHUA,

3. ®opmupoBaTh LEIHHOE MPEJCTABICHUE O TPOIECCax M SBICHUSX, MPOUCXOISIINX B HEKHBOU U

KUBOW TMpUpoOJe, HAYYHBIH CIMOCOO MBIIJIEHUS, YMEHHE BHJIETh €CTECTBEHHOHAy4YHOE COJIep)KaHue

HpO6HeM, BO3HUKAIOIINX B HpaKTquCKOﬁ JCATCIIBHOCTH CIICHMAINCTA,

4, Hay‘lI/ITB CTYACHTOB IPUMCHATD (1)I/ISI/I‘I€CKI/IC MCTOJbI UCCIICAOBAHHA HAa OCHOBEC ITO0JIYYCHHBIX 3HAHHUI

B Kypce «Duznkay.

3. Mecrto qucnunaunsl B crpykrype OIIOII 6akanaBpuara

Hacrosmas qucumiuimaa oTHocuTcsd K 6a3oBoit yactu 0sioka b1.5.09.

JInst m3ydeHus: AUCITUIUTMHBI HEOOXOAMMBI 3HAHUS U YMEHUS, TIOJTyYCHHBIC 00yJaIOIUMUCS B
CpeIHEe LIKOJIE B Pe3yJIbTaTe OCBOEHUS KypcoB: «Dusukay, «MaTemaTuka» u T.J1.
Jlst ocBOeHHMS TaHHOHM yueOHO# nuciumuinHbl (Du3nka) CTyACHT TOJDKEH

3HaTh:

- Ba)KHEHIIINE CUCTEMBI KOOpAWHAT (I[eKapTOBaH, TUIMHAPUYICCKAsA U c@epnquKa;I,

- BEKTOPHOE Tpe/ICTaBIcHIE (PU3NIECKUX BEIHUNH,

- OCHOBBI HHTETPaIbHO-TU()PEPEHITNATBHOTO HCUNCICHUS.
VYMeTh:

- ICTIONIb30BaTh CUCTEMY KOOPJAMHAT B Pa3JIMUHBIX 3a/a49aXx,

- HpOBOIH/ITB MAaTEMATUYCCKHUC onepaupm C BGKTOpaMI/I,

- muddepeHpoBaTh K UHTETPUPOBATH HEMPEPHIBHBIC (QYHKITUH.
BmaneTs:

- CIIOCOOHOCTBIO BBI6I/IpaTB CUCTCMY KOOpAHUHAT COTJIACHO pemaeMoﬁ 3aJa4dc,
- CITOCOOHOCTEIO BCKTOPHOTI'O MPEACTABJICHUA U PCIICHUSA PA3JIMYHBIX 3a4a4,

- CIIOCOOHOCTBIO MCIIOIL30BaTh Ta6J'II/II_IBI ITPOU3BOAHBIX U UHTCTIPAJIOB IIPU PCIICHUN (1)I/I3I/I‘IGCKI/IX

3ajad.



JucrunmHa «®du3ukay HMMeEeT JIOTUYECKYI0 M COJEP)KATeIbHO-METOAMYECKYI0 B3aMMOCBS3h C
MOCIEAYIOMUMU JUCIHUILTMHAMU M TIPaKTHKaMH Y4YeOHOTO IUTaHa, JJii KOTOPHIX OCBOCHHE ITaHHOU
JTUCITUTITMHBI HEOOX0IMMO KaK MPEeIIIECTBYIONEe, a MUMEHHO:

OO0mast XUMusi,

Hayku o 3emuie,

buo¢usuka,

MonekynsipHasi OMOIOTHSL.

4. TpeGoBanus K pe3yJibTaTaM OCBOCHHUS JUCHHUILINHBI (KOMIIETCHIMU 00y4aromerocs,

(hopMupyemMBbIe B pe3yIbTaTe OCBOCHUS AUCIUTUIMHBI (MOIYJIS).

B pesynbraTe u3y4eHus: JUCUUIUIMHBI y CTYACHTA JOJDKHBI OBITH CPOPMHUPOBAHBI CIIETYIOIINE

KOMIIETECHIINH:
Konanr o
o Coneprxanne KOMIETEHIUI
KOMIIETEHIINH
OIIK-2 -CIIOCOOHOCTHIO MCIIOIB30BATh IKOJIOTHYECKYIO IPaMOTHOCTh U 0a30BbIE 3HAHUS

B 00nacT (pU3MKU, XUMHUHU, HAYK O 3eMJie U OMOJIOTUU B )KU3HEHHBIX
CUTYaIUsX; POTHO3UPOBATH TOCIIEACTBHS CBOSH MPOeCCHOHATBLHON
JIESITEIbHOCTH, HECTH OTBETCTBEHHOCTD 32 CBOM PEIICHUS

B3anMocCBsI3b MIIaHUPYEMBIX PE3yJIbTATOB OOYUYEHHUS MO MUCHMIUIMHE C (HOPMHUPYEMBIMHU
koMmrerennuamu OITOIT

B pa3MYHBIX (Da3ax, B
YaCTHOCTH B
pacTBopax.

Konasl [TnaaupyemMbie pe3yabTaThl 00yYEeHHS, COOTBETCTBYIOMNE (DOPMHPYEMBIM
koMnerenuuii | kommerenmusm OITOIT
OIIOII 3HATh YMETh BJIAJETh
TEOPETHUECKHE peraTh KOHKPETHBIE
OCHOBEI XMMUH; KaK MPaKTHYECKUE 3a1a41
HAYKH O BEILECTBAX. —IMPOBECTH IKCIICPUMEHT,
-OCHOBHBIE KJIACCHI COIIOCTABHTH MOJyUYCHHBIC
HEOPTaHUYECKIX Pe3yIbTaThl C U3BECTHBIMU
BEIIECTB, UX CBOWCTBA | JINTEPATYPHBIMU WK METOJaMH IIJIAHUPOBAHUS U
1 00IacTH MPAKTHYECKUMU JTAHHBIMH, MIPOBECHUS XUMHYECKOTO
MIPUMEHEHUS— MPOaHAIM3UPOBATh, CIIENATh JKCIIEPUMEHTOB, BEIOOpa U
OCHOBHEIE BBIBO/] ¥ TPUHSTH HCIOJIL30BAaHHS METO/IOB
3aKOHOMEPHOCTH 000CHOBaHHOE pelIeHNE 00paboTKu
MPOTEKAHUS MPOrHO3UPOBATh HA OCHOBE 3KCIIEPUMEHTAIBHBIX
XUMHUYECKUX Peakiuii | nHYOPMAIHOHHOTO IMOMCKA IAHHBIX ¥ OLIEHKH
- 0COOEHHOCTH KOHKpETHbIE CBOUCTBA BEIIECTB | pe3yJbTaTOB DKCIIEPHUMEHTA
MPOTEKAHUS —HaBBIKAMH OTIPECICHUSI
OITK-2 XUMHYECKUX PEaKITHii XAMHYECKUX CBOMCTB

BEIIECTB, TEXHUKU
MIPOBEACHUSA IKCIIEPUMEHTOB
U CTaTUCTHUYECKON
00paboTku
9KCIIEPUMEHTAIBHBIX
JTAaHHBIX

—METOJaMH OLICHKH
MOTPEIIHOCTEN IPH
MIPOBEJCHUN IKCTIEPUMEHTOB




[lpn mnpoBeneHMM y4deOHBIX 3aHATHI OOECIEUMBACTCS pPA3BUTHE Yy OOydYaIOIIMXCS HaBBIKOB
KOMaHJIHOW pPa0OThl, MEXJIMYHOCTHOW KOMMYHHUKAIMM, NPUHATHS pEIICHUH, JHUICPCKUX KauecTB
(BKJIIOYAsT TIPU HEOOXOIMMOCTH TPOBEACHNE MHTEPAKTUBHBIX JICKIMH, TPYMIIIOBBIX JHCKYCCHH, POJEBBIX
UTp, TPEHUHTOB, aHAJHN3 CUTyalluid ¥ UMUTAIIMOHHBIX MOJEJEH, MpenoJjaBaHue AUCLUUIUINH (MOayJei) B
(opMe KypcoB, COCTaBJIICHHBIX Ha OCHOBE PE3yJbTaTOB HAYYHBIX HCCIIEIOBAHUM, B TOM YHCIE C YYETOM
PETMOHANBHBIX OCOOCHHOCTEH MNPO(ECCHOHAIBHONW JEATENIbHOCTH BBITYCKHUKOB U MOTpeOHOCTEeH
paboTtonaTeneii).



Conep:xanue u y4eOHO-MeTOAMYECKAS] KAPTA AUCHUIIIMHBI

CamocrositenpHas pabora KonunuecTBo
Howmep HanmMenosanue TeM (BOIIPOCOB), 3anaTus DopMbI 6 [pumeuanus
HEJENH | U3Y4YaeMbIX 110 JaHHOW JUCUUILIMHE CTYACHTOB KOHTPOJIA AIoB furepatypa
1 \ 1ab Copneprxanue \ Yacsl min \ max
1 cemecTp
1 BBenenue B ¢u3uky. DKCHEpUMEHT
u TEOPUU B MU3UYECKUX .
I/ICCJIGI[OBEHI/ISIX. OTHocql)/ITeanOCTL ¥ CTHIH
2 2 ompoc, 0 2 1,4,5,7
JIBUKEHHSL. [Iepemeiuenue,
MIPE3CHTALIHS
CKOpOCTb, ycKopeHue.  CHCTEMBI
KOOPJIMHAT U CUCTEMBI OTCUETA.
2 TaHreHmaIbHOE U HOPMAIBHOE Nzyuuth u
YCKOpEHUs. YTI0Bask CKOPOCTh U 3aKOHCIIEKTUPOBATh
YIJIOBOE YCKOPEHHE, U UX CBS3b C OCHOBBI TEOpUUn YcrHblii
JUHENHBIMU XapaKTEePUCTUKAMU 2 (u3MYECKOro MasiITHHKA. 1 omnpoc, 0 3 1457
JIBYKCHUS. [TpunIMn KOHCIIEKT, T
OTHOCHUTEIBHOCTH MIPE3CHTALINS
lanunes. 3aKoH
BcemupHoro trorenusl.
3 IToHsiTHE 3aMKHYTOM CHCTEMBI. Onpenenenue VYcTHBII
NMnynbsc MaTepralbHON TOYKH, Kod(puImeHTa omnpoc,
CHCTEMa MaTepUaIbHBIX TOUCK. BHYTPEHHETO TPEHHS TIO KOHCIIEKT,
3aKOH COXpaHEHUsI UMITYJIbCa. meroay Crokca. MIPE3CHTALINS
MomeHT uMItybca MaTepHAIBHON
TOYKH U CUCTEMA MaTepPHAIIbHBIX 2 2 1 0 3 1,4,5,7
ToueK. MOMEHT CHIIBI, 3aKOH
COXpaHEHHs MOMEHTAa UMITYJIbCa.
[lenTp Macc cucTemsl
MaTepualbHbIX TOUEK U 3aKOH €0
JIBIDKCHUSL.
4 B3anmoneincTere maTepruanbHbIX 2 YCTHBIN 0 3 1,457




TOYEK, HHEPIHAIbHBIC U ompoc,
HEHWHEpLHUAIbHbIE CUCTEMbI OTCUETA. MIPE3CHTALINS
3akonsl Hetorona. [Tpunammn
oTHocuTeabHOCTH I"anmmnes. 3akoH
BceMupHoro tsarorenust
Pabota cun. Kunernyeckast sHEprus OKCHEpUMEHT U TEOpUU B
MaTepHabHON TOUYKH, CUCTEMBI (buzmyecKkux
MaTEpUAIbHBIX TOYEK. HMCCIICIOBAHUSIX. Y cTHBIN
[ToreHnanbHas SHEPTUsi CUCTEMBbI OTHOCHUTEIILHOCTD ompoc, 1457
B3aUMOJICHCTBYIOLIUX TEJ. 3aKOHbI JIBMKCHUS. KOHCIIEKT, T
COXpaHEHUS SHEPTHH B MEXAHUKE . [Tepemernienue, CKOPOCTb, MIPE3CHTALIHS
Kunernueckoe sneprus YCKOPEHHE.
BpalIaloerocs Tea
KonebaTenbHBIE U BOITHOBEIE
nporecchl. BoJHbI B yIipyTrux
cpenax. BonHoBoe ypaBHEHHE. YcrHblii
Crnoxxenue KojieOaHul. YpaBHEHUE OIpoc, 1,4,5,7
CBOOOJHBIX KOJIEOAHNUH MOJIETBHBIX IIPE3CHTALNS
cucreM (Tpy3 Ha MPYKHUHE,
MaTeMaTUYECKUI MasiTHUK).
DJIeMEHTHI TUIPO- U a3POIMHAMUKH.
JBr>KeHUE UICATbHOM KUIKOCTH, N
o OcHOBHBIE IOCTYNAThI VcTHBIN
I0JIE CKOPOCTEH, TMHUU U TPYOKH o
CIeNUaIbHON TEOpUHr ompoc,
TOKa. YpaBHeHue bepHymin. 1,457
. OTHOCUTEIBHOCTH KOHCIIEKT,
®opwmyia [lyaszennd. JlamuHapHOoe 1 N o
OUHIITENHA. Mpe3eHTALUS
TypOyJieHTHbIE TOTOKHU. Huco -
Petinonnca.
3aKOHBI MEXAHUKH B ABUKYIIIUXCS .
o YcTHBIN
cucreMax orcuera. O0OOIIEHHBIN
onpoc, 14,57
MIPUHITUTT OTHOCUTEILHOCTH.
MIPE3EeHTALIMS
[TpeobpaszoBanus JlopeHma.
OcHOBHBIE TIPEACTABIIEHHUS .
MOJICKY IS H(I: IfHHeTquCKOIZ Y CTHEIH
yIAp ompoc, 1,45,7
teopuu. [Ipenmer u meToabI
MIPE3EeHTALINS

MoJeKyJsipHoil pusuku. [lonarue




«HJ€eaNbHBIN I'a3», OCHOBHOE
ypaBHenne MKT uaeanpHoro rasa.
VYpaBuenue Knaneipona-
MeHeneesa.

9 1-ag pyOe:xxnast arTecTanus 25
10 . Pacnipenienenue moieky N3yuuts n VYcrHbrit
u/leabHOTO ra3a (pacrpeeneHus 3aKOHCIIEKTUPOBATh orpoc, 3 1457
Makcgesuia u bonbuimana). PEaKTUBHOE IBUJKCHUE U KOHCIIEKT, S
bapomerpuueckas popmyia €ro NpUMEHEHHE. IpEe3eHTaIMs
11 OCHOBBI TEPMOAMHAMUKH.
BHyTpeHHss sHeprus uieanbHoro .
ra3z ionnquTBé) TGHJI(;Z’[FLI ¥ CTHBIH
’ ’ orpoc, 3 1,45,7
TEIIOEMKOCTb. 3aKOH
Mpe3eHTalNs
paBHOpACIPEEICHNS SHEPTUH 110
CTEIEHsIM CBOOOIbI
12 Cratuctuueckuil u OCHOBBI .
= YcrHblii
TEPMOJUHAMHYECKUH MTOIXO/IBI. TEPMOAMHAMUKH. R
PaBHOBECHEBIE COCTOSHUA U ['panupl MpUMEHUMOCTH poc, 3 1,45,7
KOHCIIEKT,
MEePEXOIbI. 2-T0 3aKOHa
Ipe3eHTalHs
TEPMOJINHAMUKH.
13 IIepBblil 3aKOH TEPMOAVMHAMUKH.
OOGpaTtumbie 1 HEOOpAaTUMBIE YcrHbIit
npoueccsl. [{luknndeckue npoueccsl. orpoc, 3 1,457
[uxn Kapno. KIIJI TermoBoit [Ipe3eHTaLUs
MAIlHHBL
14 BTopoii 3aKk0H TepMOJIMHAMUKH. YcrHblii
[Iponieccel ucnapenus u
ITonsTue suTpOonuu. I'panuibl N o1poc,
kunenus. HacelneHHbIN 3 1,4,5,7
HNPUMEHUMOCTH 2-TO 3aKOHA KOHCIIEKT,
nap. Touka pocsl.
TEPMOJMHAMUKHU. IIPE3EHTALNS
15 PeanbHbIe Ta3bl, JKUIKOCTH U o
N3yunts u YcrHbII
KpucTayibl. CHUiIbl MOJIEKYJISIPHOTO
o 3aKOHCHEKTHPOBATh orpoc,
B3anMMOJeHCTBHA. PeallbHBIE ra3hl. 3 1,45,7
apdexr JIxoynsa-Jlenna. KOHCTICKT,
VYpasHenue Ban-nep-Baanbca.
CxMxeHue ra3os. pe3eHTalHs

[Tepexox n3 ra3000pa3HOro B




xKuakoe cocrosiHue. Kpurnueckue
napamMeTpsl.

16 Tepabie Tena. bikHui U ganbHUNA [Ipoueccyl ucnapeHus u
MOPANOK B PACITOJI0KEHUN ATOMOB. kunenus. HacbleHHb1i YcrHblii
Kpucrannnueckue pemerku. 2 nap. Touka pocsl. 1 omnpoc, 3 1457
IToBepxHOCTHOE KOHCIIEKT, S
HaTSKEHUE KUIKOCTH U MIPE3CHTALINS
KanWUIPHBIC SIBJICHUSL.
17 ®da3oBrIe TEPEXO/IbI MEXTY 1,4,5,7
arperaTHbIMU COCTOAHUAMA | , | 5 5
BemiecTBa. Pa3oBbie mepexobl 1-ro
u 2-T0 poja.
18 2-asi py0e:xkHasi aTTecTalUs 2 25
Bcero 36| 18 18 100
2 cemecTp
1 OJIEKTPUYECKUN  3apsij. 3aKkoH
Kynona. Hanpsxénnocts
AJeKTpUuYecKkoro mnojs. [lpuHinmn YcrHblit
CYIIEPIIO3ULUH. [Torenuman. 2| 2 onpoc, 3 2456
Pa3nocts OTEHIINAIOB. KOHCIIEKT, T
DJeKTpuueckas €MKOCTb. MIPE3CHTALIMS
Konaencaropsi. DHeprus
AJIEKTPOCTATUYECKOTO MOJISI.
2 Teopema  T'aycca.  Iupkynsauus YcTHBII
BEeKTOpa HampshkEHHOCTH. Pacuér | 2 2 orpoc, 3 245,6
MOJIEH ¢ MOMOIIIBIO TeOpeMslI [ 'aycca. MIPE3CHTALINS
3 JvanexTpuku. DIEeKTpOCTaTUYECKOE
MoJ€ B JAUDIEKTPUUYECKON Cpene. YcrHblii
DIIEeKTpHUYECKOe CMEIIeHHKE. | , | omnpoc, 3 2456
YcmoBue Ha rpaHule paszfena IBYyX KOHCIIEKT, e
TURICKTPUIECKUX cpen. MIPE3CHTALIMS
CerHeT03JIEKTPUKH.
4 ITocTOSIHHBIN TOK, CHIa U IIJIOTHOCTH 2 2 VcrHBIN 3 2456
TOKA. /1C. 3akoH Owma. omnpoc, T




ComnpoTuBieHne MIPOBOJTHUKOB. MIPE3CHTALIMS
PaGora u MOIIHOCTH TOKa. 3aKOH
Hxoyns-Jlenna. [Ipasuno Kupxroda
JUISL Pa3BETBIEHHOMN LEIIH.
5 DJIEKTPUUYECKUI TOK B METaJJIaX.
OCHOBHBIE 3aKOHBI AIEKTPUUECKOTO YcrHblii
TOKa B KJIACCUUECKOH TeopHUu orpoc, 3 2456
AJIEKTPONPOBOTHOCTH. KOHCIIEKT,
OmuccruoHHOe siBeHue. ['a3oBbie Mpe3eHTalNs
pa3psibl.
6 KomnebaTenpHO€E ABHKEHUE. YcTHBIT
["apmonnueckue KonebaHus 1 UxX orpoc, 3 2456
XapaKTEPUCTUKU. DHEPrUs KOHCIIEKT, T
rapMOHUYECKOT0 OCHUJUISITOPA. MIPE3CHTALINS
7 MarnutHoe noJie Toka. Bektop
MarHMTHON MHyKIUHU. 3aKoHbI bro- VYcTHbII
CaBapa-Jlariaca u Amnepa. ITotox omnpoc, 3 2,45,6
BEKTOpa MarHUTHOW MHIYKIIUHU MIPE3CHTALIMS
4yepe3 3aMKHYTYIO TOBEPXHOCTb.
8 Teopema 0 UHPKYJISIUMUA BEKTOpa
MarHUTHOM  WHAyKIUU.  Bekrop VY cTHBRIN
HaMarHU4eHHOCTH. MaruutHasg orpoc, 3 2,456
BOCTIIPUUMYHBOCTD u Mpe3eHTalns
MIPOHUIIAEMOCTb.
9 1-as py0Ge:kHas aTTecTalus 25
10 DJIEKTPOMAarHuTHAsI UHIYKIIHSL. VY cTHEIN
3axon ®apanes. [Ipasuno Jlenna. o1poc, 3 2456
NunyktuBHOCTH. CaMOMHAYKIIHS. KOHCIIEKT, T
Bzaumounnykius. Tparncdopmatop NpE3CHTALNS
11 [Tepemennsbiii Tok. 3akoH OMa 11st o
i YCTHBIN
1ernen nepeMeHHOTo TOKa C
OMHYECKHM CONPOTUBIICHUEM, Ompoc, 3 2,4,5,6
N KOHCIIEKT,
€MKOCTBIO U HHIYKTUBHOCTBIO.
Mpe3eHTalNs

PeakTuBHOE COMPOTHUBIIEHHUE.




MOIHOCTE IEPEMEHHOT0 TOKA.

12 [TonsiTve 0 BUXpEBOM
anekTpudeckoM mnoie. Tok
cMelleHus. YpaBHeHue MakcBeIlia B
nuddepeHInaIbHON 1
MHTETpaIbHOM hopme. VYcTHbIl
DneKTpoMarHuTHas BOJTHA. o1mpoc, 2,4,5,6
[TomepeyHOCTH 3NIEKTPOMArHUTHBIX MPE3CHTALNS
BOJIH. OTpakeHHE U MPeIOMIICHHE
AJIEKTPOMATrHUTHBIX BOJH HA
rpaHule pasjena IByX
JRJIEKTPUUECKUX CPEL.
13 DneKkTpoMarHuTHasi Ipupoaa CBETa. VYcrHblit
I"apmonnueckas BonHa. [lnockue u orpoc, 2456
c(hepryecKkre BOJTHBI. KOHCIIEKT, T
MIPE3CHTALIMS
14 Bomnogoit ¢pponT. [onspuzarus
3JIEKTPOMATHUTHBIX BOJIH. YcrHblii
Jluneiinas, kpyro,as, omnpoc, 2,45,6
AITUNTHYECKAs MOJIIPU3aLIUU. MIPE3CHTALIMS
EcTecTBEeHHBIH CBET.
15 WNuTtepdepeHiiuss CBETOBBIX  BOJIH. .
Pa3nocts XoJa. YcnoBue YCTHbl
UHTEP(PEPEHIIMOHHBIX MaKCHMYyMOB OTpoc, 2,45,6
KOHCTIEKT
u MuHEMYyMOB. HHTepdepeHius B ’
Mpe3eHTalNs
TOHKHUX IJICHKAX.
16 Hudpakuus ceera (OnbiT FOHTa).
[TpuHIMI ['toiirenca-®penens. YcrHblii
Meton 3o @penens. Judpakmms ompoc, 2,4,5,6
@peHenst Ha KPYTJIOM OTBEPCTHH, OT Mpe3eHTalNs
KpYIJI0ro 9KpaHa (JHUCKe).
17 Pacnipoctpanenue, OTpaKEHUE, VYceTHEIIT 2,45,6
MpPEJIOMJICHUE U TIOTJIONIEHUE CBETa orpoc,
(3akon byrepa). ucnepcusi cBera. KOHCIICKT,




Hopmanbhas 31 aHOMAaJIbHAs
pucniepcuu. Ionsgpusanus csera npu
OTPAKEHUH W IIPEIIOMJIEHUU. YTOI
bprocrepa.

MpE3EHTALH

18

KBaHTOBBIE CBOIICTBA CBETA.
CroHTaHHOE U BBIHYKJIEHHOE
n3nyuenue. Jlazepnl. IHBepcHas
HaceNneHHOCTb. [IpuHimn paboTel u
KOHCTpYKIHUs Jiazepa. CBoiicTBa
JIA3€PHOTO U3JTyYEHHUSI.

YcTHBIN
ompoc,
KOHCIIEKT,
Mpe3eHTaLUs

2,4,5,6

18

2-asi py0e:xkHasi aTTecTalUs

25

Bcero

36

36

100

Bcero (o01ree)

72

54

18




6. OOpa3oBaTe/ibHbIE TEXHOJIOTHH

TpagunuoHHbIe JeKUMH W Ja00OpaTOpHble 3aHATHA  C HCIOJb30BAaHUEM COBPEMEHHBIX
WHTEPAKTUBHBIX TEXHOJIOTUW. JIEKIMH € MCIOJB30BaHUEM MYJIBTUMEAUNHBIX MPE3EHTAUUM, JIEKIIUU-
Oecellbl, JEKUUU-IUAJIOTH, 3BPUCTHYECKHE JIEKLIMHU, JIEKIHUU-BU3yalu3alnu, J1a0OpaTOpHbIE 3aHSITHS,
camocTosiTelIbHas padoTa CTy/I€HTOB, KOMIIBIOTEPHOE TECTUPOBAHUE.

Jlekums-guanor — cojepkaHue MoJaeTcs Yyepe3 CEpPHUI0 BOMPOCOB, HA KOTOPHIE CTYJIEHT JOJIKEH
OTBEYaTh HETIOCPEICTBEHHO B XO/I€ JICKIIHH.

IIpe3eHTanuM Ha OCHOBE COBPEMEHHBIX MYJIBTUMEIUHHBIX CPEICTB - caMblii 3()(PEeKTUBHBIN
croco0 JJOoHECeHHs] BaxXHOW HH(OpMaNMK TpU MyONWYHBIX BBICTYyIUICHUsAX. Crhain-mpe3eHTanuu c
WCIIOJIb30BAHUEM MYJIBTUMEIUHHOTO 000pYyIOBAHUS MO3BOJISIOT dPGEKTUBHO W HATIISATHO MPEICTABUTH
coJiepKaHHe HM3y4yaeMOoro Marepuaia, BBIICIUTh M MPOWLIIIOCTPUPOBATH COOOIIEHHE, KOTOpOE HECeT
MOYYUTENIbHYI0 HMH(OpMalMIo, MOKa3aTh €€ KIIIOYEBBbIE COJEepKaTesbHbIE IyHKTHL. Vcmonb3oBaHue
WHTEPAKTUBHBIX JJIEMEHTOB TO3BOJISIET YCUIUTh AI(P(EKTUBHOCTHh MyOJMYHBIX  BBICTYIUICHH,
SIBJIIOIIMXCS YACTHIO MPO(EeCCHOHATBHOM e TEIIbHOCTH MPENOJaBaTENs.

OnnaiiH-ceMMHAp — pPa3HOBUAHOCTh BeO-KOH(EpeHIH, IPOBEICHUE OHJANH-BCTpEY WU
npe3eHTanuii uepe3 MHTEpHET B pekuMe peanbHOro BpeMeHu. KakIplil U3 y4aCcTHHUKOB HaXOJIUTCS Y
CBOET0 KOMIIbIOTEpa (CpeacTBa CBsI3M), a CBS3b MEXKAY HHMH MOJAJEp>KUBaeTcs uepe3 WHTepHeT
IIOCPEJCTBOM 3arpy’>kaeMoro IpWIOKEHHs, YCTAHOBJIEHHOI'O Ha KOMIIBIOTEPE KaXKIOrO0 YYacTHHKA
(Zoom, Meet, Skype u ap.).

Buneoxondgepennust — ceanc BuneokoHdepenucnsasu (BKC) — 310 TexHONOrusT HHTEPaKTUBHOIO
B3aUMOJICHCTBUS ABYX M 0ojiee y4aCTHHUKOB 0Opa3oBaTeNbHOrO Ipolecca A oOMeHa nHdopmanuen B
pEaNbHOM PEXUME BPEMEHHU.

JlabopaTopnasi padoTa — riepedcHb padOT MPUBEICH B TAOIUIIEC HUXKE.

Hcnonb3yroTcs WHTEPAaKTUBHBIE METOAbl OOyUYEHHUsS: CUTYallMOHHbIE 3aJaud, HCCIEI0BaTENbCKUI
MeTo1 00ydeHus, TPOBEJCHIE U3MEPEHUH, MMOATOTOBKA U 3aIllUTa Pe3yIbTaTOB.

TexHosOrHMsl  JIEKTPOHHOIO  00y4eHMsi  (peaqM3yeTcss TpU  TMOMOIIM  BJIEKTPOHHOU
uHpopmannonHo-oopazoBatensHoit cpeasl (QUOC) COI'Y mpu ucnonwszoBanuu pecypcoB ObC, mpu
MPOBEACHUU aBTOMATU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUSA U T. 1.).

Hcnonb3yrorcs OamibHO-pEHTHHIOBas CUCTEMa OLEHKU 3HAHHWM, TEXHOJOTMH C HPHUMEHEHUEM
JTUCTAaHIIMOHHOTO O0y4eHwus Ha muatdopme http://Ims.nosu.ru/.

IIpumeyanus:

Bce Buapl yueOHOM paboThl MOTYT HpPOBOIUTHCS JTUCTAHIMOHHO Ha OCHOBE JIOKaJIbHBIX
HOPMATHBHBIX aKTOB.

B memsax peanuzanuMu WHAMBHUIYAJIbHOTO MOAXO0JAa K OOYUEHHIO CTYAEHTOB, OCYIIECTBIISIOLINX
y4eOHBIN Tpoliecc MO WHAMBUAYAIbHONM TPAEKTOPHUM B paMKax HHAMBHMIyaJIbHOTO paboyero IJjaHa,
W3yYeHUe JJaHHOW JUCHUIUTMHBI MOMKET OCYIIECTBIATHCS 4Yepe3 HWHIMBUAYAIbHBIE KOHCYJIbTAlUU
MpernojaBaTesis O4HO, B 4Yachl KOHCYJIbTALMHA, MO 3JEKTPOHHOW IOYTe, a TaKke C MCIOJIb30BAaHHEM
Cisco Webex Meetings, miardopmsr quctaniionHoro ooyueruss Moodle, mnunblil KaOWHET CTyeHTa Ha
oprane COI'Y, npyrux anementos DUOC COI'Y.

JlaGopaTopHble padoThI — TAdJIHUIA.

Ne/m Tema Bun Kom AKTHBHBIE NHTEepakTUBHBI
3aHATHA | 4eCT (popmbl ¢ popmbl
BO



http://lms.nosu.ru/

qyaco

B
1. Teopus ommoboK. JlaGopaTto 4 Cemunap B
pHast JTaJIOTOBOM
pabora pexuMe
2. N3yyenue mrTaHreHuupKyJs u JlaGoparo 4 [IpoBenenue
MUKpOMETpa, paboTa ¢ HUMHU. pHast TIOMCKOBOTO
pabota ¢du3ngeckoro
IKCIEPUMEHTA
3. Onpenenenue MIOTHOCTH BemecTBa. | Jlabopato 4 [TpoBenenue
pHast TIOUCKOBOTO
pabota ¢du3ngeckoro
IKCIEPUMEHTA
4. Onpenenenne yCKOpEHHUs 36MHOTO JIaGopato 4 [IpoBenenue
MPUTSDKCHUS MaT. MasiTHUKA. pHast TIOUCKOBOTO
pabota ¢du3ngeckoro
IKCIEPUMEHTA
S5. Onpenenenye yCKOPEHUs 36MHOTO JlaGoparo 4 Case-study
MPUTSHKCHUS MaT. MasTHUKA. pHast
pabora
6. HccnenoBanre OCHOBHOT'O 3aKOHA JIaGopato 4 [IpoBenenue
BpaIaTEeIbHOTO JABIKEHHS TBEPJOTO | pHas IIOMCKOBOTO
Tena Ha MasiTHUKe OOepbeka. pabota ¢du3nueckoro
9KCIEPUMEHTA
7. UccnenoBanue 0CHOBHOIO 3aKOHA Jlaboparo 4 IIpoexTHas
BpaIaTeIbHOTO ABMKEHUS TBEPAOI0 | pHasA paspaboTka
Tena Ha MasTHUKE ObGepbeka. pabota
8. ['paBuTanmonHoe mosie 3eMiu. JlaGopaTto 4 Hucnyt
pHast
paborta
9. Omnpenenenne BIaXKHOCTH BO3IyXa Jlaboparo 4 [TpoBenenue Cemunap B
MIPH TIOMOIIA TICHXPOMETDA. pHast TIOUCKOBOTO AUAJIOrOBOM
pabora buznIECKOTrO PEKAME
IKCIIEPUMEHTA
10. | Ilomydenue u u3MepeHUe BaKyyma JIaGoparo 4 [IpoBenenue
(BBICOKOTO) pHas MTOMCKOBOTO
pabora ¢du3mgeckoro
IKCIIEPUMEHTA
11. | Ilony4yeHue u u3MepeHUe BaKyyma JlabopaTto 4
(BBICOKOTO) pHas HpoexTHas
paborta paspaboTka
12. | OmpeneneHrie OTHOIICHHE JIaboparo 2 [IpoBenenue
TEIUIOEMKOCTEH 10 criocoly pHast MTOMCKOBOTO
Knemana-/lezopma. pabota du3ngeckoro
JKCIEPUMEHTA
13. | OmpeneneHrie OTHOIICHHE Jlaboparo 2 CemuHap B
TEIJIOEMKOCTEH 10 CII0Cco0y pHasg AUaI0TOBOM
Knemana-/lezopma. pabota PEIKUME
14. | OmpeneneHuie OTHOUICHHE JlaGopato 2 I[IpoekTHas
TEIUIOEMKOCTEH 110 Cr10co0y pHas paspaboTka
Knemana-/le3opma. paborta




15. | Onpenenenre eMKOCTH JlabopaTto 2 [TpoBenenue
KOHJIEHCATOpa TP MIOMOIIH MOCTa pHast TIOUCKOBOTO
Cortn paborta bu3nIecKoro
IKCIEPUMEHTA
16. | ®a3zoBbIie mepexoas! 1-ro u 2-To pona 2 Case-study
Bcero 54

7. YueOHO-MeTOoaM4YeCcKOoe o0ecnedeHue caMOCTOSATEILHOM paﬁoTbl

CaMmocTtosTenbHass pabora oOydarolmuxcs SBISETCS OJHUM U3 BHJOB YUYEOHBIX 3aHSITHM.
CamocrositenbHas paboTa MPOBOIUTCS C LIETBIO:

— CHCTEMaTH3allMHU U 3aKPEIUICHUS MMOTYYCHHBIX TEOPETUUSCKUX 3HAHUM U MPAKTUISCKUX YMEHUI
00y4arouuxcst CTy/I€HTOB;

— yrayOieHus U pacliupeHus TEOPEeTUIECKIX 3HAHUM;

— (opMHUpPOBAHUSA YMEHHUI HCTIOIB30BaTh HOPMATUBHYIO, IPABOBYIO, CIIPABOYHYIO TOKYMEHTAIIUIO
U CHEIHANbHYIO JINTEPATYPY;

- (GOpMHpPOBAaHUA CAMOCTOSITEILHOCTH  MBIIUICHUS, CIOCOOHOCTEM K  CaMOpPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIU3alUu;

— Pa3BUTHS UCCIICIOBATEIHLCKIUX YMEHUH.

CamocTtosTenpHass paboTa 0OYyYarOIIMXCS OCYIIECTBISIETCS HA MPOTSHKEHUU M3YUYCHHUS BCei
JTUCIUTIIUHBI B COOTBETCTBHH C YTBEPKJACHHOU B YYEOHOM IIJIaHE TPYIOEMKOCTBIO M COCTOUT H3:

- paboThl CTYIEHTOB C JEKIMOHHBIMH MaTepHalaMd, IIOMCKa W aHalu3a JHUTepaTypbl M
AJICKTPOHHBIX UICTOYHUKOB HH(POPMAIINH 110 33JIaHHON TEME;

- BBITIOJTHEHUS 3aJJaHUH [T caMocTosATenbHON paboTel B DUOC COT'Y;

- M3yYEHHs] TEOPETUUYECKOTO M CTATHUCTHYECKOTO MaTepHalsia JUIsl MOJATOTOBKH K JIaOOpaTOPHBIM
3aHSATUSM;

- MMOJITOTOBKH K SK3aMEHY .

[lepeuenp BOIPOCOB ISl CaMOCTOSITENIbHON pa®oTHl mNpuBeAeH B Tabmuue 5.1 , cHMCcOK
HEOOXOUMOM JTUTEpaTypbl HAXOMSIIEHCS B OWOMMOTEKe mpuBeAeH B TyHKTe 9. JlomoHUTENbHAS
auTepaTypa M METOAWYECKHE YKa3aHUS K JIa0OpaTOPHBIM W TMPAKTHUECKUM 3aHATHUAM HaXOJATCS Ha
kadenpe ¢usuku u actporomuu (yi. Mapkyca 24 ayn.Nel0)

CamocTtosTenbHass paboTa CTYIEHTOB MO JTUCIHUIUIMHE NPOBOAUTCA B BUJE MNHCbMEHHBIX
JIOMAIIHUX 3a/1aHUM (KOHCTIEKTOB), a TAK)KE MOATOTOBKH MPE3EHTAIMH 10 3aJaHHOM TeMAaTHKeE.

MeToanuyeckne peKOMEHIANUM 10 CO3AAHUI0 MYJIbTUMEIUITHON NPe3eHTAluN

CrpykTypa M cozIeplKaHHME NPE3CHTAllMM — OTO JIMYHOE TBOpYECTBO aBTopa. IlonesHo
WCTIOJI30BATH MAOIOHBI O(OPMIICHUS IS TOTOTOBKH KOMITBIOTEPHOH MPE3EHTALINH.

Crnaiinpl KemaTeNbHO HE IEperpy’karb TEKCTOM, JIydlle pa3MECTUTb KOPOTKHE Te3uchl. Ha
claiiiax HeoOXOAMMO JEMOHCTPUPOBATh HEOOJbIIME (parMeHTHl TEKCTa JIOCTYNHBIE JJISi YTCHHS Ha
paccrostaun; 2-3 dotorpaduu wim pucynka. Hanbonee BakHbIN MaTepua Jydile BbIICTUTb.

Tabmuupel ¢ TUPPOBHIMU JaHHBIMH IUIOXO BOCIHPUHUMAIOTCS CO CJAiI0B, B 3TOM Ciydae
uudpoBoi MaTepHall, 0 BO3MOKHOCTH, JTyYIlle IPeACTaBUTh B BUJIE IPpahuKOB U JHArpaMM.

He cnenyer wusnummHe yBIEKaThCs MyJIbTHMEAMHHBIMA 3(ddexkramu anumanuu. OcoOeHHO
He)XeJaTenbHbl Takue 3(QQEeKThl KaK BBUIET, BpallleHHE, BOJHA, MOOYKBEHHOE IMOSBJIECHUE TEKCTa U T...
OntumanbHas HacTporika 3((EeKTOB aHMMAIMK — MOSBIICHHUE, B MIEPBYIO OYEpellb, 3arojioBKa claiina, a
3aTeM — TeKcTa Mo ab3amam. Ilpu 3TOM ecinu HECKOJBbKO CIaloB MMEIOT OJMHAKOBOE Ha3BaHME, TO
3aroJIOBOK cllaiifia TOJIKEH MOCTOSIHHO OCTaBaThCs Ha dKpaHe.

YroObl 00ecreynTh XOPOLIYI0 YUTAEMOCTb MPE3eHTAlUN HE0O0X0AUMO MOoA00paTh TEMHBIM LBET
¢dona u cBeTbIi nBeT mpudra. Hemp3s Taxke BHIOHpaTh HOH, KOTOPHIH COAECPKUT AKTUBHBIA PUCYHOK.




XKenarenbHO MOATOTOBUTH K KaXAOMY Claiay 3aMETKH IO JOKIaxy. 3aTeM pacrneudaraTb UX U
WCIOJIb30BaTh MPH MOJATOTOBKE MM Ha caMOM mpe3eHTauu. MoXKHO pacrnedaTaTh HEKOTOPBIE KITFOUEBbIE
CJIaliJIbl B KQUECTBE Pa3/laTOYHOT0 MaTepuaa.

Heobxonumo o00s3aTensHO coOMIOAaTh €AUHBIA CTUIL OGOPMIICHHS TMpPEe3eHTAlMH U 0OpaTUTh
BHHMaHHE Ha CTUJIMCTUYECKYIO TPAMOTHOCTb.

Crenyer npoHyMepoBaTh claiiibl. 3TO MO3BOJIMUT OBICTPO OOpAIIATHCS K KOHKPETHOMY CIIaiily B
city4yae HeoOXOIUMOCTH.

PexoMeHpanmu 1o cogep’aHuio U CTPYKTYpeE CIaiiloB MyJIbTUMEANMHON NPE3EHTaLlUU:

1-# cnaiig (TUTYJIBHBIN), HA POHE KOTOPOIO CTYJIEHT MPEACTABIISAET TEMY IIPOEKTA.

2-1 cnaiin. Brimrouaet B cebst 00BEKT, IPEIMET U TUIIOTE3Y UCCIIEIOBAHUS.

3-ii cmaiin. Comep kKHT Lebh M 3a7adu uccienoanus. Llens mpoekra A0pkHA OBITH HAIMCaHa HA
9KpaHe KpymHbIM HIpudToM. 31ech Ke HamucaTh U 3a1a4u.

4-i1 - cinaiin. ComepXuT CTPYKTYpYy padOThl, KOTOPYIO MOKHO MPEAOCTaBUTh, HAIIPUMED, B BUIE
rpaduueckux GJIOKOB CO CTPEIKaMH.

5-i - cnmaiin. IlpencraBnsieTcs coaep)kaHWe W TeOpeTHdYecKas 3HAaYUMOCTh mpoekta. CyTh
pemraeMoit mpoOIemMbl MOXKET OBITh MpeACTaBlieHAa B BHUAE CXeM, TaONuWIl, auarpamMm, TpaduKoB,
(dbotorpaduii, hparmeHTOB GUIHBMOB U T.1I.

6-11 - ciaiin. Bo3MOXHOCTH IPUMEHEHHSI Pe3yJIbTaTOB pabOThl Ha IPAKTUKE.

7-ii cnaiin. I'maBHblE BBIBOJBI, MTOTH, PE3yJibTaThl IMPOEKTa ILEIeCOO0pa3HO IMOMECTUTh Ha
OTJIEJIbHOM CJIaii[Ie U JAKOHUYHO M3JIOKHUTh CYTh 3HAYMMOCTH MPOEKTA WIM MOJIYYEHHBIX PE3yJIbTaTOB
HCCIIeI0BaHUSl.

8. OueHoYHBbIE CPeACTBA /UIS TEKYIIEro KOHTPOJISI YCIeBAeMOCTH, PyOeKHOW aTTecTalMU M
NMPOMEKYTOYHOM ATTECTAIUM MO UTOraM OCBOEHUSI JUCIUIJIMHBI.
Jnsi mpoBeneHUs TEKYHIEro W WTOTOBOTO KOHTPOJS HMCIOJIB3YIOTCS CICAYIOIINE OICHOYHBIE
Cpe/ACcTBa: MUChbMEHHBIE JOMAIIIHUE 3a/IaHUsI 10 BOITPOCAM, TECTOBBIE 3aJJaHusl, TOJATOTOBKA MTPE3EHTALIUH.
dopMa MpoBEJCHHUS UTOTOBOTO dK3aMeHa — YCTHas. Pe3ynbTupyromias 3K3aMeHallMoOHHas OlleHKa
onpenensiercs B coorBeTcTBUU ¢ [Tonoxxkennem COI'Y o GamipHO-pEUTHHTOBOM CHCTEME OIICHKH 3HAHUUN
CTYJICHTOB.

BAJUIBHASA CTPYKTYPA OHEHKU.

MuH. KoJ- Makec.
dopma KOHTpOJIS Bo Gauniop | OTBO
0aJU10B
Texywasn oyenka CTyJIcHTa B TeueHUE 1-8 HEIEIM COCTOUT U3: 0 25
IToaroToBka u 3aniuTa Npe3eHTaluy — S 0 0 5
BrinonHenne nuchbMEeHHBIX JOMAIITHUX 3aﬂaHHI71 10 TEMaM 0 20
3aHATUH U CaMOCTOSTEIILHOM PabOThI (KOHCIICKTOB);
OTBeThI Ha 1a0OPATOPHBIX 3aHATHSX.
1-2 pybesrcnasn nucomennas KOHmMPoOIbHAS paboma (KOMRbIOMEPHOE 0 o5
mecmupoeanue) - 9-as Hesels ceMecTpa
Texywas oyenxa crynienta B tedenue 10-17 Hepenu cocTouT us: 0 25
[ToaroToBka u 3amuTa Npe3eHTAUN — S 0 0 5
BeInosHeHHEe TMCHMEHHBIX TOMAIIHUX 33JaHu M0 TeMaM
3aHATHH W CAMOCTOSITEIIEHOM pabOTHI (KOHCTIICKTOR); 0 20
OTBeThl Ha Ta00PATOPHBIX 3AHATHUSX.
2-5 pybesicnas NUCbMEHHAs KOHMPOIbHAA padoma (KomMnblomepHoe 0 o5
mecmupoeanue) - 18-as Henens cemectpa
Hmozo 0 100




MeTOIII/[‘leCKI/[e YKazaHusd 1Jisl oﬁyqaloumxcn 0 OCBOCHHIO JUCHHUIIIMHBI

By yueOHbBIX 3aHATHIA

OpraHmaumI ACATCIBHOCTH CTYACHTA

Jlekuus

[Tocenienne NEKUUOHHBIX 3aHATUNA U KOHCIIEKTUPOBAHUE JIEKIIUOHHOTO
MaTepuasa SBJISETCS HEJAOCTAaTOYHBIM YCJIOBHEM JUISl YCHELIHOTO
YCBOCHHS JUCHUIUIMHBL. CTyJIEHTY HEOOXOAUMO CHUCTEeMAaTUYECKU
paboTraTh ¢ yueOHOW U METOAMYECKOHN JUTEepaTypol, peKOMEHIyeMOn
0 KaKIOMY pa3feny JIEKTOPOM, JOIMOJHSAS KOHCHEKT JIEKIUI
HEOOXOAMMBIMHM TIOSICHCHUSIMH, YTOYHEHHUSAMH | TEPMHHAMH TIO
uzydaemoit teme. HeoOxoaumo mucarth KOHCIEKTHI JEKIUH: KpPaTKo,
cxematudHo. [locnenoBaTenbHO (UKCHUPOBATH OCHOBHBIC TOJIOKECHHUS,
BBIBOJIbI, (hOPMYIUPOBKH, OOOOIIEHMS; MOMeYaTh BaKHBIE MBICIH,
BBIJICJIATH KIIFOUEBBIC CIIOBA, TEPMHUHBL. [IpOBEpATH TEPMUHBI, TTOHITHI
C TNOMOUIBI0  HHUUKIONEAWH,  CJIOBapeil, CHpPaBOYHUKOB C
BBITIMCHIBAHUEM TOJKOBaHMM B TeTpaab. (OO003HAYUTH BOMPOCHI,
TEPMUHBI, MaTepHall, KOTOPbIA BbBI3BIBAET TPYAHOCTH, MOMETUTH U
MONBITAThCSI HAWTH OTBET B PEKOMEHAyeMoM Jureparype. Eciu
CaMOCTOSITENIbHO HE yAaeTcs pa3o0paTbcs B MarepHalie, HeoOX0IuMO
chopMyIHpPOBaTH BONPOC U 33aTh MPEMOAABATENIO Ha KOHCYJIbTAIHH,
Ha IPAKTUYECKOM 3aHSITHH.

JlabopaTopHbIe
padoThbI

OTO0 pa3sHOBUIAHOCTH ayIUTOPCKUX 3aHATHA. OHH MpeaHa3HAuYCHBI IS
cUCTeMaTH3alluH, YIIIyOJeHNs U 3aKpEeIUIeHUs OJTYUYEeHHBIX 3HAaHUH 110
npoiiieHHbIM TeMaM. [Ipr akTHBHOM yYacTHH B XOJI¢ MPAaKTUYECKOTO
(;TabopaTopHOrOo)  3aHATHS ~ CTYAGHT  NpPHOOpETaeT  HAaBBIKU
NPaKTUYECKOTO TPUMEHEHHUs] HMMEoIIeiics WH(pOpMAIiH, pa3BHBACT
JMYHOCTHBIE KQUeCTBA U MOBBIIIAET CBOM MHTEIUIEKTYaIbHbIN YPOBEHbD.
Kpome ToOro, maGopaTopHble 3aHITHS SBISIOTCS HEOTHEMIIEMOU
4acThl0 00yueHHUs] OyAyIIMX CIEHUAINUCTOB, MOCKOJbKY IO3BOJISIOT
NOJy4ynuTh 0a30BbI MPaKkTUYECKU  OMNBIT, HE3aMEHUMBIH IS
OCYILECTBIICHUSI MPO(HECCHOHAIBHON AEATENbHOCTU B IAIbHEHIIIEM.

IInceMeHHBIE
JAOMAalIHHE 3aJaHusd
(KOHCHEKT)

3HaKOMCTBO C OCHOBHOM U JIOTIOJHUTENBHON JIUTEPATY PO, BKITFOUAs
CIpaBOYHBIC U3/1aHUs, 3apyOeKHbIE HCTOYHUKH, KOHCIIEKT OCHOBHBIX
MOJIO)KEHUH, TEPMHMHOB, CBEIEHHUH, TpPeOYIOIUX 3allOMHUHAHUS U
ABJIAIOIIMXCSl OCHOBOIIOJIAralolMMU B 3ToM TeMe. CocraBiieHne
KOHCIIEKTOB 110 IPOYUTAHHBIM JIUTEPATyPHBIM UCTOUHUKAM U JP.

[Ipy mNOArOoTOBKE K 3aHATHIO HEOOXOJMMO OpPHUEHTUPOBATHCS Ha
KOHCIEKTHI JIEKIIUH, pEKOMEHAYEMYIO JIUTEPATYPY .

ITo xaxxaoi U3 TeM JUIsl CAMOCTOSATENIBHOTO U3YUYEHUs], IPUBEIECHHBIX B
paboueii mporpaMMe, clieyeT cHadaja MpoYnuTaTh PEKOMEHI0BAHHYIO
JUTEpaTypy U TpU HEOOXOIUMOCTH COCTAaBUTh KPATKUH KOHCIIEKT
OCHOBHBIX  IMOJIO)KEHHUH,  TEPMHUHOB,  CBEACHUH,  TpeOYyrOMUX
3allOMUHAHUS U SBIJISIOIINXCS OCHOBOIIOJIATAIOLUIMMU B 3TOH TEME.

Jns  pacumpeHuss 3HaHUM 1O  JUCHUUIUIMHE  PEKOMEHIYyeTcs
ucnoabp30BaTh MIHTEpHET-pECypCHI:

OPOBOJUTh IIOMCK B PAa3IMYHBIX CUCTEMax, TaKMX Kak oOmmue
MIOMCKOBBIE CHUCTeMbI: www.yandex.ru, www.google.ru, a TaKxe
CIEIMAJIBHBIE IOUCKOBBIE CUCTEMBI:

www.chem.msu.su, www.chemnavigator.hotbox.ru.

JK3aMeH (YCTHBII)

[TogroroBka K  3K3aMEHY  CHOCOOCTBYET  3aKpEIUICHHIO,
yrayOieHni0 ¥ 000OLICHUIO 3HAHWH, TIOJyY4aeMbIX, B IpoIEecce




3HAHUAX,

yIIIyOJIsieT,

06y‘-ICHI/I$[, a TaKXKXC NMPUMCHCHHIO UX K PCIICHHUIO IMPAKTUYCCKUX 3a1a4.
['0TOBSICH K 3K3aMEHY, CTYJCHT JIMKBHIUPYET UMECIOIIUECS MPOOEIbl B
CHCTEMATU3UPYyET U YIOPANOYUBAET CBOU
3HaHus. Ha 3K3aMeHe CTyJeHT AEMOHCTPUPYET TO, YTO OH MpUoOper B
mporecce 00yUYeHUS 0 KOHKPETHON YUeOHOH JUCIIUATIINHE.

OLICHKa OTBC€TA HA 3J5K3aMCHC IPOBOAUTCA B COOTBCTCTBHUU C

[TonmoxxenneM o OauIBHO - PEUTHHTOBOM CHUCTEME OIICHKH 3HAHUI
ctynentos COI'Y.

KpuTepnu OLCHUBAHUSA CTYJACHTA 34 MNOATOTOBKY MYJIbTUME/IUA NIPE3CHTALIMA

Kpur 4 3 2 1
epuM
/6ann
bl
Yetko CdopmymnupoBana CdopmynupoBana He
chopmyarpoBaHa ()18 u TeMa | LeNb u Tema | chopMmynupoBaHa
<~ | LeTb M pacKpbITa | UCCIICOBAHMUS. UCCJICTOBAHHUS. 1enb u TemMa
= | Tema uccnesoBanus. | YacTudaHO Conepxanue UCCIICIOBAHMS.
g B kpartkoii dopme | uznoxeHa MOJTHOCTBIO He | [IpoGiema HE
% JaHa noJyiHast | UHGOpMAaIHs O | PacKpHITO. pereHa.
& | napopmarms o | reme uccienoBanus | Uudopmanus  mo
© | TEME MCCICNOBAHMA | M JaH OTBET Ha | TEME MCCICIOBAHUSA
T |¥ JaH OTBET Ha | NPOOIEMHbBINA HetoyHa. [IpoGiema
& | npoGnemubiit BOIIPOC. Haubl | 10 KOHI[A  HE
& | Bompoc. JlaHbl | cchUIKH Ha | pemieHa. He manbl
S | cebutknm Ha | MCIIOJIb3yEeMBbIe CCBUIKH Ha
UCIIONIb3yEMbIe PECYPCHIL. UCTIONIb3yEMbIE
pecypchl. peCypchl.
CoOmronaercs CoOimronaercs He cooOmromaercs | He coOIroaercs
€IMHBII CTHJIb | €UHBIN CTWJIb | €TUHBIN CTHIIb | CTUJIb O(OPMIICHUS.
odopmITeHHUS. oopMITeHHUS. odopmITeHHUS. Crnaiigel TIPOCTHI B
= | [Ipesenranus Cnaiiner mpoctsl B | Crmaiiipl TPOCTHI B | IOHUMAaHHH.
‘E KpacovHast Y | TOHNMaHHH. MTOHUMAaHWH.
= | HHTCpeCHasL. Ucnonszyrorces Dddexter u GoH He
© | Ucnoms3yrores HEKOTOpHIC WCTIOJIB3YEeTCSI.
E 3P heKTHI 3¢ dexTh U QOH.
B aHUMAaIl1H, ¢on,
§ ¢dororpadumu. B
N | npeseHTamu
MPUCYTCTBYIOT

ABTOPCKHEC HAXOAKH.




[IpencraBienue npe3eHTaluu

ABTOp
BIIAJICET
MaTepUaIoM 1o
TE€ME MCCIIEI0BAHHUS.
Ucnonbp3yer
Hay4HYIO
TEPMHUHOJIOTHIO.
Ob6nanaet
HaBBIKAMHU
OpaTOPCKOTO
uckyccra. IlosHO
u TOYHO
UATHUPYETCS
HCII0JIb30BaHHAA
JauTepaTypa

XOpOLIO

ABTOp BJIAAEET
MaTepuaioM no
TEME HCCIICIOBAHUS,
HO HE CMOT
3aMHTEPECOBATh
ayJIUTOPHUIO.
Henocrarouno
LUTUPYETCS
JIMTEeparypa.

ABTOp He mOKa3al
KOMIIETEHTHOCTH B
MpEICTaBICHUHI
MPE3CHTAIINH.
Hcnonn3oBaHHbIC
bakThI HE
BBI3BIBAIOT JIOBEPHSI.
Henocratouno
UTUPYETCS
auTeparypa.

[IpencraBnenbl
UCKa)KEHHBIC
JaHHBIC




IIOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTU KOMITETEHIUI

PU3UKA

dIoC 06.03.01 — «buogorns»

eanb AMCHUNIMHBI

®opMUpOBATH LEIBHOE MPECTABICHUE O MPOLECCAX U SIBICHUSIX, IPOUCXOISAIINX B HEKUBOU U KUBOU
MIPUPO/IE, HAYYHBIN CIIOCOO MBIILICHUS, YMEHUE BUIETh ECTECTBEHHOHAYUYHOE CO/IepKaHKE MTPOOIIeM,
BO3HHUKAIOIIHUX B MPAKTUYECKOU JEATEILHOCTH CIEIHAIIUCTA.

3agaun

- OBJIa/ICHNE HaBbIKAMU CTaBUTh LIEJH , 33]]a4U U ONPEAEIIATh METO/Ibl U3YUEHUS Ka)KJ0ro pa3jelia Kypca
«O061elt pU3MKU» U BCEro NpeaMeTa B LIEJIOM.
- 03HaKOMJICHHE LI€JIOCTHOM cUCTEMOW 3HaHUM, GOPMUPYIOLUX (U3HMUECKYIO KAPTUHY OKPYXKAIOIIEro MUpa.
- U3y4eHue (PU3MUECKUX 3aKOHOB U TEOpUH € MPUMEHEHUEM aJIeKBaTHOI'O MaTeMaTHYECKOTro anmnapara,
KOJIMYECTBEHHOT'O OITMCAHUs CBOMCTB MOACIBHBIX CUCTEM.
- CTPOUTH (PU3NYECKHE MOJIENIN U peliaTh KOHKPETHBIE 3aauy 3a/IaHHON CTETIEHH CIO0KHOCTH.

- CaMOCTOATCIIBHO CTaBUTh LCTIU ACATCIIBbHOCTU U IIJIAHUPOBATH CIOCOOBI X JOCTHIXXCHUA

- OBJIaJICHHE HABBIKAMHU M3MEPSTH C OIPEJIeIEHHOW TOYHOCTBIO pa3InyHble (PU3NUECKUE BETHUUHBI,
OMMPEACIIATD MOTPCIIHOCTH IPH NIPAMBIX W KOCBCHHBIX U3MCPCHUAX.

B mpotiecce ocBoeHUs JaHHOM TUCIUTUIMHEI CTYACHT (QOPMHUPYET U AEMOHCTPUPYET CIETYIOIINe
001IeKYJIbTYPHbBIE U NpodecCHOHATbHbIE KOMIIETEHIMH !

KOMIIETEHIIUH Ilepeuennb TexHosiornu dopma Crynenu YpPOBHeii
NHIEKC O®OPMYJINPOBKA KOMIIOHEHTOB ¢popmupoBanus OLICHOYHOI'0 | OCBOCHUS KOMIIETCHLUH
cpeacTBa
OIIK-2 CIIOCOOHOCTBIO UCIIOJb30BaTh | 3HATH: Jlexumu, VO, I[oporoBblii ypoBeHb:
3KO0JIOTUYECKYIO OCHOBHBIE TTOHSTHS TPEHUHTH, I, 3Haem:.
rpaMOTHOCTbL M 6a3oBble | usuku: Qusnueckoe CUTYallMOHHbBIE J/p, -  OCHOBHBIC  IOJIOKCHHA,
3HaHMA B 006/1aCTH QU3UKH, | TENO U QU3HYECKUE 3a/1a4H, K/p, MCTOABI " 3aKOHBI
XUMHH, HayK O 3emMsie U SBJICHHA, a TaK K€ UX Xa- KOHCYJIbTalluU TI[ CCTCCTBCHHOHAYHHbIX
o JUCIUIIINH (MaTemMaTHKH,

OMOJIOTUHU B  JKW3HEHHBbIX | PAKTCPUCTUK — npenogaBaTeiie, (DMHKH, XHMHH, GHONOTHH 1
CUTyallUdX, NPOrHO3UpPOBaATh (I)I/I?»I/ILICCK\I'/IX BCIINYHMH, CaMOCTOATCIIbHAA JPYTUX CMEXKHEIX
MOoCJIeACTBUS cBoey | - HOHATHH U3MCPCHUS pa60Ta CTYACHTOB I{I/ICHI/IHHI/IH), HCTIONB3yEeMbIe
npodeccuoHalbHOU (pH3MHCCKHX BEHYHH, B npodecHoHaIBHOI
JesITeJbHOCTH, HecTH | CUCTEM (U3MYECKHX JEATENBHOCTH;
OTBETCTBEHHOCTb 3a CcBoM | BCJIMIHH, NX PasMEPHO- ymeem:




pelmeHunda

CTH Y €IUHUII
U3MEPEHUS;

- KJIaCCU(PUKALUIO
MOrPEIHOCTEN
W3MEpEHUS
(U3NYECKUX BEJTUYNH;
yMeTh:

- BBIJIEJISITh KOHKPETHOE
¢uznueckoe cogepx aHue
B IIPUKJIAIHBIX 3a/1a4ax U
HCII0JIb30BAaTh OCHOBHBIE
3aKOHBI (PU3UKHU B
npodec-CHOHATBHON
NesITebHOCTH;

- IPUMEHSTH (PU3NUECcKUe
3aKOHBI JJIS1 peIIeHUs
MPaKTUYECKHUX 3a]1a4.

BJIAJIETh.

- METOJO0JOTHEeH
OpraHu3alvi,
MJIAHUPOBA-HHUS,
MPOBEICHUSI U3MEPEHUN U
00paboTku

pe3yJIbTaTOB
SKCIEPUMEHTAIbHBIX
HUCCIIEIOBAHU.

- HCIIONH30BaTh (PU3UUICCKUEC,
XUMHUYECKHUE, (huzuko-
XUMHYIECKUE u
OHOJIOTHYECKHUE METOMLI IS
obecreyenus KadecTBa U
0€30I1aCHOCTH
TEXHOJIOTHYECKUX
MIPOLIECCOB;

BIIAJICET:

- METOJOJIOTHEHN
OpraHu3aluu, INIAHUPOBA-
HUSL, IPOBEJCHUS
u3MepeHuit u 00paboTKu
pe3yabTaToOB
JKCIIEPUMEHTAIIBHBIX
HCCIIENOBAHUM;
IloBbIIEeHHBII YPOBEHD:
3Haem:

- OCHOBHBIC IIOJIOKEHUS,
METOIEI 5 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCLIMILTHH (MaTeMaTHKH,
(bU3UKH, XUMHUH, OUOJIOTHH H
IPYTHX CMEKHBIX
TUCIUIUIAH), HEOO0XOIUMBIC
TSt poecCuoHaNbHON
NEATEIIBHOCTH;

- Hay4YHBIC OCHOBEI
(UBUYECKUX, XUMHUYCCKUX,
(U3UKO-XUMHUUECKUX 5
OMOJIOTHYECKUX METOJOB IS
WHCTPYMCHTAJIBHOH  OICHKHU
MoKasaTeyieil U3BMEpEHU;
ymeem:

- HCIIOJIB30BaTh
MAaTEMAaTHYCCKUC nu
CCTCCTBCHHOHAYYHBIC

METOJIBI JUIS pelieHus




mpobjaeM B  TIPAKTHICCKOM
JIeSITETLHOCTH;

- HpI/IMeHSITI) JOCTHUXKCHUS
C€CTCCTBCHHOHAYYHBIX
JUCLMIUINH JUI OpraHu3aluu
TEXHOJIOTNYECCKUX
MpOLCCCOB;

BIIAJICET:

- METOJ0JIOTHEH
OpraHu3allki,
IJIAHUPOBAHMUS,
MPOBEJICHUS U3MEPEHUN U
o0paboTku

pe3yJIbTaToOB
AKCTIEPUMEHTAIIbHBIX
HUCCIIEIOBAHUHN.




Texkymmii, NPOMeKYTOYHbIH KOHTPOJIb 3HAHUN CTY/I€HTOB

Ilepeyenb BonpocoB 1uis 1 py0exHoM aTTecTanuu (ATTeCTAMOHHAA MUCbMEHHAS
KOHTPOJIbHAsA padoTa) no gucuuninne «Ouznka»

MexaHnyeckoe JBUKEHUE.
CKOpOCTh U YCKOPEHHE.
IlocTynaresnbHOE ABUKEHUE TBEPAOIO TEIA.
JBrm>keHre MaTepraibHON TOUYKHU BIOJb KPUBOJIMHENHONW TPACKTOPHH.
HNHTepHanmoHaibHbIe CUCTEMBI OTCUETA. 3AKOH UHEPLIUH.
Cwuia u macca. Bropoii 3akon HeroToHa.
Tperuit 3akoH HproToHa.
Cuna TsKeCTH U Bec.
Yupyrue cuisl.
. Cuia TpeHwusl.
. 3aKOH COXpaHEHUs1 UMITyJIbCa.
. Kunernueckas sneprus u padora.
. [loTeHnmanbHas 3HEprus. 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU.
. MOMEHT CHJIBI.
. 3aKOH COXpaHEHUsI MOMEHTAa UMITyJIbCa.
. KunemaTunka BpamaTenbHOro IBHKCHMUS.
. IImockoe nBM>KEHUE TBEPIOIO Tea.
. IBM>KeHue LEeHTpa Macc TBEPJIOTO TeIa.
. Bpaienue tBepAoro reia BOKpyT HEIOABUKHON OCH.
. MomeHT unepiuu.
. Kunetrnueckas sHepruu BpaaTeIbHOTO IBUKCHHUS.

CoNoOAWNE

NNRPRREPERERPRERRRERE
POOWO~NOOUDMWNEO

IIpumepHbIii nepevyeHb TECTOB 1Jis 1 pyOexkHoil aTTecTauuu (ATTEeCTAIMOHHAS
NMCbMEHHAS KOHTPOJIbHAsA padoTa) no AucCHUIVIuHe «DUu3uka»

Uro uzyuaer ¢puzuka?

[Ipupory B3auMoaeHCTBUS PU3NIECKUX TEI
CBolicTBa MaTepUH.

CoiicTBa MaTepuu 1 (POPMBI €€ IBUKECHHUS

Yto Takoe NBMKECHUE?

CBolicTBO MaTepuun

CBOWCTBO MaTepUH U CIIOCOO ee CyIIeCTBOBaHUS
Crnoco06 ee cymiecTBOBaHUS

HazoBurte mocienoBaTesbHO 3Tanbl (PU3MYECKOTO UCCIETOBAHUS:
HaGnronenue — runoresa — 3KCIEPUMEHT — TEOPHS
Habmronenne — runoresa - TEOpHsI — SKCIIEPUMEHT
HaGnronenue — Teopust — rTMIIOTE3a — SKCIEPUMEHT

Yro nzyvaet MmexaHuka?

3aKOHbBI ABUKEHUS

[Ipocreiitme GopMbl ABHKCHHUS MATCPUH

[TprurHBI TOTO WM MHOTO XapaKTepa JBIKEHUS Tella

KunemaTuka pemaer 3agaqy:



OmnpeneneHus CKOPOCTH TeJa B JTF000 MOMEHT BpeMEHH
Omnpenenenue KOOPAUHATHI Tela B JIF0001 MOMEHT BpeMEH!
OmnpeneneHne CKOPOCTH TeJla M €r0 KOOPIUHATHI B JIFOO0H MOMEHT BPEMEHHU

Uro Takoe MaTepuanbHas TOuKa?

W neanu3upoBaHHOE TEJIO, UCIIOIb3YEMOE IIPU PELICHUN PU3NUECKUX 3aa4

N neanu3upoBaHHOE TENO, pa3MepaMH KOTOPOTO B YCJIOBHAX JaHHOU 3a/1a4i MOXKHO IIpeHeOpedb
PeanpHo cymiecTBytomee (puznueckoe Teao

Yro co0oii mpeacTaBiIseT cucTeMa orcuera?

[IpstMOyTONBbHYIO IEKAPTOBYIO CUCTEMY KOOPAMHAT

OT0 cucTeMa, CBSI3aHHAs C HEKUM TEJIOM, OTHOCUTEIBHO KOTOPOI'O MBI pacCMaTpUBaeM
JIBIKEHUE

OHa cocTOMT U3 TeNna 0TCUETa, CBI3aHHOW ¢ HUM MPSMOYTOJIbHOM €KapTOBOM CUCTEMOM
KOOpAMHAT U IpuOopa, MO3BOJISIOLIETO BECTH OTCUET BPEMEHU

B kakux ciyuasx 4rciIieHHOE 3HaY€HUE My TH U MOJYJIb IIEPEMEIIEHUs COBIAIAl0T?
Bcerna

B ciyuae, korga Teno ABUKETCS MO MPSIMOM JIMHUU

Hukorna

[Tpo6GerxaB 1o B37IeTHOM MoJoce pacctosiHue B 1,1kM, camoinet mpuodpen ckopocts 110 m/c.
Cuuras IBIKEHHE PAaBHOYCKOPEHHBIM, OTIPENICTTUTE BpeMs pa3oera.

10c

30c

20c

JIBmKeHre IBYX BEIOCUIICIMCTOB 33/1aH0 YpaBHeHHUAMU: X1 = 5t, x2=150-10t. Onpenenure
BpEMS X BCTPEUH.

10c

15¢

25¢

JIBmKeHue IBYX BEIOCUIICIMCTOB 33/1aH0 YpaBHeHHAMU: X1 = 5t, x2=150-10t. Onpenenure
KOOPJMHATY MECTa UX BCTPEUH.

45M OT HavaJa JBMKEHHUS TIEPBOTO BEJIOCUIICIUCTA

50M oT Havasa IBMKEHUS TIEPBOTO BEIOCUTICANCTA

15M oT Havasa JIBMOKEHHUS TIEPBOTO BEJIOCUIICANCTA

Kak HanpaBiieH BEKTOpP yIVIOBOM CKOPOCTH B ClIydae KPUBOJIMHEHHOTO IBUKECHUS?
ITo xacatenbHOM K OKPY’KHOCTH, 110 KOTOPOU IBUIKETCS TEJIO

Ero HanpaBieHue onpenensercs «IpaBuioM OypaBuuKar»

Bnone pangnyca K IEHTPY OKPYKHOCTH

Bo ckomnbko pa3 neproja o0paiiieHuss MUHYTHOM CTPENIKH OO0JIbIIe Mepruoaa 00palieHus
CEeKYHJIHOM CTpesiKu?

B 2 paza

B 10 pa3

+ B 60 pa3

[TpomomxuTe GOPMYITHPOBKY IEpBOTO 3aKoHa HBIOTOHA: TeJI0 COXpaHseT CBOIO CKOPOCTh
HEM3MEHHOM, eI



€T0 pacCMaTpuBaTb OTHOCUTCIIbHO HHECPUHUAJIBHBIX CUCTEM OTCUYCTA, B KOTOPLIX HA HET'O HC
HCﬁCTBymT APYTrUC CUJIbI NN UX I[CﬁCTBPIH KOMIICHCUPYCTCA

OHO ABHMIKCTCA B 3aMKHYTOfI CUCTEMC

HHUYTO HC MCIIACT €Iro ABHKCHHIO

YckopeHue, KoTopoe IpHoOpeTaeT OHO TEN0, B3aUMOICHCTBYS C IPYTHM TEIOM, 3aBUCHUT:
TOJBKO OT CBOMCTBA TEJa, BEI3BIBAIOIIETO B3aNMOICHCTBHE

TOJIBKO OT PACCTOSHUS MEXy B3aUMOJCHCTBYIOLMMHU TEIAMU U CKOPOCTHU UX OTHOCUTEIIBHOTO
JIBYKECHUS

OT CBOMCTB 3TOI0 Teja, OT CBOMCTBA TEJIA, BHI3BIBAIOLIETO B3AUMOJACHCTBUE OT PACCTOSHUSA
MEK]ly B3aMOJICUCTBYIOIIUMU TEIAMHU U CKOPOCTH UX OTHOCHUTEIIBHOTO JABUKECHUS

Macca nocTosiHHas cKajsipHasi BeIMYMHA (IpoAoLKUTE Bpasy)

BCerza

€CJIU TEJIO ABMIKETCS CO CKOPOCTBIO 3HAYUTEIBHO MEHBIIIE CKOPOCTHU CBETA
OHA U3MEHSIETCA B 3aBUCUMOCTH OT XapaKTepa JBUKECHUs Teja

Bapon Mronxray3eH yTBep KAall, 4TO BBITAIIKI caM ce0st U3 60JI0Ta 3a BOJIOCHL. BO3MOKHO 11
3T0?

Bo3Mo0xHO, HO OOJIBHO

B03MO0OKHO 1IpH OIIPEAEIIEHHBIX YCIOBUAX

HEBO3MOIKHO HHUKOTI'Ia

Onpeﬂenme YCKOpPCHHC CBO60I[HOFO naacHus Ha BBICOTC paBHOﬁ IMOJIOBUHC paJinycCa 3emin.
g/2

4 9/9

29,

TJ1e J — YCKOpECHHEC CBO6OI[H01"O MMaJiCHHA Ha ITOBCPXHOCTHU Semin

Yckopenue cBOOOTHOTO TaJCHUS 3aBUCUT

OT PacCTOSHUS MEX]Ty IIEHTPOM 3eMIIM U MECTOM €T0 OIPEIeICHHs, TeorpaduuecKoil MUPOTHI
MECTHOCTH W IJIOTHOCTH 3€MJIM B JAHHOM MECTE

OT reorpauueckoil MUPOTHI MECTHOCTU U PACCTOSIHHSI MEXKIY IIEHTPOM 3eMJI U MECTOM €T0
onpeaeeHus

SIBJIISIETCSI TOCTOSTHHOM BEITMUMHOMN

[IpousBoHas OT UMIyJIbCa TEJIA IO BPEMEHHU paBHA T€OMETPUUYECKON CyMMeE BCEX CHIL,
JeMCTBYIOINX Ha IaHHOE TeJ0. DTO (GOpMyIMpPOBKa

3aKOHAa COXPAaHCHUA UMITYJIbCa

nepBoro 3akoHa HeroToHa

BTOPOro 3akoHa HeroToHa

JIBUsKeHHe MaTepuabHON TOUKH ONICHIBACTCS ypaBHEHHeM X=>5-8t+4t%. Onpenenure ee
HMMITYJIbC uepe3 2¢, MPUHSB €€ MacCy paBHOM 2 KT.

16xT M/cC

10xrm/c

0 krm/c

HJ'ISI KaKux TCJ CIIpaBCIJIMB 3aKOH BCGMI/IpHOFO TATOTCHUSA:

JJIA BCEX TECJI

AJIA TSI, pasMEpPbl KOTOPBIX 3HAYUTCIBbHO MCHBIIC PACCTOAHUA MCXKIY HUMU
TOJIBKO OJId IIJIaHECT COJIHEYHOM CUCTEMBI



Cuiia rpaBUTAlIMOHHOTO B3aUMOJEHCTBUS MEKy TeJIaMU MaccaMM Mo 1 KT KaxJ0€e Ha
paccrosinuu R paBHa F. Uemy Oyzer paBHa cujia TPaBUTAIIMOHHOTO B3aUMOACHCTBUS MEKITY
TeJTaMH MaccaMu 2 KT ¥ 1Kr, HAXOIAIUMHUCS Ha TOM ke paccTosiHuH R npyr ot apyra?

F

4F

2F

Cuna, BO3HHMKAIONIAsi MEKIY TPYLIMMHUCS TOBEPXHOCTSIMHU TEJ, HA3bIBAETCS
CUJION TpeHUsl KauCHUs

CUJIOW TpEeHUs

CUJION CYXOr'0 TPEHHUs

Cuna, BO3HMKaIoLIasi IpU IBM)KEHUU TBEPJOTrO Teja B )KUJKOCTH, HAa3bIBAETCS
CUJIOW BHYTPEHHEIO TPEHUS

CUJION KUJKOIO TPEHUS

CUJIOW TpEeHUs

CrnpaBemyiuBbl 3akoHbl Hpl0TOHA B cucTeMax oTcuera, cBsizaHHbIX ¢ ConHuem?

Onu cnipaBeUIMBBI BCET1a

Her, Tak kak otHocuTensHO COJHIIA MJIAHETHI ABMXKYTCS 110 KPUBOJUHEHHBIM TPAEKTOPHIM
MoryT BBIOJHATHCS [IPU OTIPEICIIEHHBIX YCIOBHIX

B pesynbrare 3aMepa mTaHreHIUPKYJIEM JIUHBI TPEeIMETa MOTYUYEHBI CIEeIYIOINE Pe3yIbTaThl:
11,05 11,10 11,05 10,95 11,10 11,15. Yemy paBHO cpeaHee aprupMETHUSCKOE 3HAUCHHE
JUTMHBI 3TOTO TpeameTa?

11,07

11,05

11,06

B pesynbrare 3amepa mTaHTSHITUPKYJIEM JITMHBI IPEAMETA TOTYyUEHBI CISAYIONINE PE3yIbTaThl:
11,05 11,10 11,05 10,95 11,10 11,15.Yemy paBHa aOCOJIOTHAS TOTPEITHOCTD
M3MEpEHU?

0,01

0,05

0,03

B pesynbrate 3amepa MITaHTSHITUPKYJIEM JUTHHBI TIPeMeTa IMOTyYeHBI CIICAYIOIINE Pe3yIbTaThl:
10,05 10,10 10,15 9,95 10,15 10,10. Yemy paBHO cpenHee apupMeTHIECKOE 3HAUCHUE
JUTMHBI 3TOTO TpeameTa?

10,07

10,09

10,10

B pesynbrare 3amepa mTaHTSHITUPKYJIEM JITMHBI IPEAMETA TOTYyUEHBI CISAYIONINE PE3yIbTaThl:
10,05 10,10 10,15 9,95 10,15 10,10. Yemy paBHa aOCOFOTHAsI MOTPEITHOCTH
U3MEpPEHUIT?

0,04

0,05

0,03



B pesynbrare 3amepa mTaHTCHITUPKYJIEM JITTUHBI IPEAMETA TOTYyUEHBI CICAYIOINE PE3yIbTaThl:
11,15 11,10 11,05 10,95 11,15 11,10. Yemy paBHa abconroTHAs MOTPEIIHOCTh
U3MEpPEHUIT?

0,01

0,05

0,03

B pesynbrare 3amepa ITaHTCeHIIUPKYJIEM JIMHBI IPEAMETA MOTYyUEHbI CIEAYIOIINE PE3YIbTaThl:
11,15 11,10 11,05 11,25 11,15 11,10. Yemy paBHO cpeaHee apupMETHIECKOE 3HAUYCHNE
JUTMHBI 3TOTO IpeamMeTa’?

11,13

11,05

11,15

B pe3ynbrate 3amepa MTaHTeHITUPKYJIEM JUTHHBI TIPEeMETa IMOTYICHBI CIISAYIOIINE Pe3yIbTaThl:
11,15 11,10 11,05 11,25 11,10 11,15. Yemy paBHa aOcotOTHas MOTPEIIHOCTD
U3MEpEeHUIt?

0,01

0,05

0,03

TCHO, HMCEIOLIICC OCh BpallICHUA, HAXOJUTCA B PABHOBCCHUHU TOT A,

Koraa Ha HETO HE )ICI\/’ICTBYI-OT HUKAKHUEC CUJIbI

Koraa CHJIbL ,HeﬁCTBYIOT, HO UX JEHCTBUE CKOMIICHCUPOBAHO

Koraa anre6panqecxaﬂ CyMMa MOMEHTOB BCCX CHUII, )Iel\/'ICTB}’IOHII/IX Ha JaHHOC TCJIO, paBHA HYJIIO

[Ipu npoBepke OCHOBHOI'O ypaBHEHUS AMHAMMKH BPaLaTEIbHOTO IBUKEHUS U3MEHSAETCS
MOMEHT CUJIbl. YTO SBISAETCS MIEYOM CHIIBI, CO3JAIOUIEH TaHHBI MOMEHT?

JUIMHA HUTHU

panuyc 6J0Ka, 4yepe3 KOTOPBI IEpEeKNHYTa HUTh

paauyc mKuBa

Kaxum 00pa3oM MOXHO H3MEHUTh MOMEHT CHIIbI B MasiTHHKe O0epOeka?
M3MEHEHHEM MAacChl Ipy3a Ha Jallleuke

3aMEHOH IIKMBA

M3MEHEHHEM MAacChl Ipy3a Ha Yallleyke ¥ 3aMEHOH [IKHBa

Yro obsagaeT MOMEHTOM MHEPIIUU B MassTHUKE OO0epOeka?

rpy3 Ha Yalke

BpaIIaronuecs rpy3bl Ha CTEPIKHSIX

B JJAHHOM YCTaHOBKE HET 3JIEMEHTOB, 00JIaJal0IUX MOMEHTOM HHEPIIUU

Kax M0XHO U3MEHUTh MOMEHT MHEPIMH B MagTHHKe ObepOeka?
nepeMeIIeHNeM YeThIPeX TPY30B BJIOJIb CTEPIKHEH

U3MEHEHHEM TPy3a Ha YallleuKe

3aMEHOH OJJHOTO LIKHBA JAPYTHM

B Kakux euHUIIAX U3MepsIeTcs yekopenue B cucreme CHU?
cm/c?
m/c

m/c?



1 HprOTOH — eMHMIIAa CHITBI TIPEICTABISIET COOO0M
KI/M-C

Kr-M/c?

KI-M/C

1 HproTOH — eMHMIIA CHITBI TIPEICTABISIET COO0M
KI/M

Kr-M/c?

KI"M/C

1 Hpr0TOH — eMHMIIA CUITBI IPECTABIISIET OO0
KI/M

Kr-M/c?

M/c

B kakux eguHuIax u3mepsercs yckopenue B cucteme CHU?
cm/c?

m/c?

m/c?

B kakux enuHunax msmepsiercs yckopenue B cucteme CHU?
cM/c

m/c
m/c?

[Tpu mpoBepke OCHOBHOTO YpaBHEHUS JHHAMHUKH BPAIIATSILHOTO JIBHYKCHUS H3MEHSACTCS
MOMEHT CHIBIL. UTO SIBIAE€TCSA IVIEYOM CHIIBI, CO3MAOIIEH TaHHBIH MOMEHT?

IUINHA HATH

JUaMeTp 0JI0Ka, uepe3 KOTOPBIN NePEeKHHYTa HUTh

paanyc MKuBa

[Ipu npoBepke OCHOBHOI'O ypaBHEHUS AMHAMMKH BPaLaTEIbHOTO JIBUKEHUS U3MEHSAETCS
MOMEHT CUJIbl. YTO SBISAETCS MIIEYOM CHIIBI, CO3JAIONIEH TaHHBI MOMEHT?

JUaMeTp HUTH

panuyc 6J10Ka, 4yepe3 KOTOPhIN epEeKNHYTa HUTh

paauyc mKuBa

Cuna, BO3HHMKAIOIIasi MEKIY TPYLIMMHUCS TOBEPXHOCTSIMHU TEJ, HA3bIBAETCS
CWJION TPEHUS KauyeHUs

CUJION KUJKOIO TPEHUS

CUJION CYXOTO TPEHHUS

Cuta, BO3HMKAIOIAs MPU ABUKEHUU TBEPAOTO TeJa B KUIKOCTH, HA3bIBACTCSA
CUJION BHYTPEHHETO TPEHHUS

CUJION KUJKOTO TPEHUS

CUJION CyXOr'0 TPEHHUs

CnpaBennuBbl 3aK0HBI HbIOTOHA B cicTeMax OTcYeTa, cBsi3aHHbIX ¢ CoyHIeM?
Huxornma

Her, Tak kax otHOCcHuTENnbHO COJTHIIA TUTAHETHI ABUKYTCS IO KPUBOJIUHEHHBIM
TPACKTOPUAIM

MoryT BBITTOJHATHCS IPU ONPEACIICHHBIX YCIOBUAX



CrnpaBenyinBbl 3akoHbl Hpl0TOHA B ccTeMax oTcuera, cBsizaHHbIX ¢ ConHiem?

CrnpaBeyInBBI B pa3HOE BpeMsi rozia

Her, tak xak otHocuTenpHO CoJHIA MIIAHETHI ABMXKYTCS IO KPUBOJIMHEHHBIM

TPACKTOPHUAM

MoryT BBIIIOJIHATHCS IPU ONPEEIIEHHBIX YCIOBHUIX

YckopeHue cBOOOIHOTO MaIeHUs 3aBUCUT

OT PacCTOSHUS MEX/ly LICHTPOM 3€MJIM U MECTOM €r0 OIpeIeieHUs], reorpaduuecKoil upoTh
MECTHOCTH U INIOTHOCTH 3€MJIM B JAHHOM MECTE

OT reorpauueckoil MUPOThl MECTHOCTU U PACCTOSIHUSI MEXKAY LEHTPOM 3€MJIM U MECTOM €ro
OIpeeIeHUs

OT BPEMEHU CYTOK

[Tpou3BogHas OT UMITyJIbCa TEJIa 10 BpEMEHH paBHA T€OMETPUUECKOM CyMMe BCEX CHIL,
JEMCTBYIOIIMX HA IaHHOE TeJ0. ITO (GOpMYIMPOBKA

3aKOHAa BCEMHUPHOI'O TATOTCHUA

nepsoro 3akoHa Herotona

BTOpPOro 3akoHa HproTOHA

[Tpou3BogHas OT UMITyJIbCa TEJa 10 BpEMEHH paBHA T€OMETPUUECKOM CyMMe BCEX CHIL,
JEMCTBYIOIIMX HA IaHHOE TeJ0. ITO (GOpMYIMPOBKA

3aKOHAa BCEMHUPHOI'O TATOTCHUA

TpeTbero 3akoHa HproToHa

BTOpPOro 3akoHa HproTOHA

Ilepeuyenb BOonpocoB 1uis 2 py0exHOM aTTecTanuu (aTTecTaliOHHAS
NMMCbMEHHAS1 KOHTPOJIbHAasi padoTa) mo JucHUIVIuHe «DPu3uKa»

Baoxk 1.

DNEeKTpUUECKUH 3apsij U ero CBOicTBa
B3aumoneiictue 3apsaoB. 3akon Kynona.
Onekrpuueckoe nojie. HampspkeHHOCTh 1moss.
Cynepno3unus noseit. [lone numnos.

JIvaun HanpsbkeHHoCTH. [1oTOK BekTopa HanpskeHHOCTH. Teopema ["aycca.
Pabora cui1 aeKTpoCcCTaTHYeCcKOro Mois.
[Torenunan.

[Tone 6eckoHEYHON OTHOPOAHO 3aPSIKEHHOH MITOCKOCTH.
[Tone nByX pa3sHOMMEHHO 3apsKEHHBIX IIJIOCKOCTEM.
0. [TonapHbie U HEMOISAPHBIE MOJIEKYJIBI.

11. [ongpuzanuus JUIEKTPUKOB.

12. Cunbl, neiicTByIOMKE Ha 3apsil B AUDJICKTPUKE.

13. CernerosieKTpuKHy.

14. TIpoBOJHUK BO BHEIIHEM JIEKTPUUIECKOM ITOJIE.

15. DnekTpoeMKOCTb.

16. Konaencatopsl.

17. TlocnenoBaTenbHOE COEMHEHUE KOHEHCATOPOB.
18. [NapannenbHoe coeAMHEHNE KOHIEHCATOPOB.

19. DHeprust 3apsHKEHHOTO KOH/IEHCATOPA.

20. DHeprus >MEKTPOCTATUIECKOTO MOJIA.

21. TToCTOSIHHBII AIIEKTPHUYECKHUH TOK.

22. DNeKTpOABIKYIIAs CUIIA.

23. 3akon Oma. ConpoTUBIIEHUE IPOBOHUKOB.

24. TlepBoe npasuio Kupxroda.

BoOoo~Noh~WNE



25. Bropoe npasuio Kupxroda.
26. Mo1HoOCTh TOKA.
27. 3akon Jxoyns-Jlenna.

Baok 2.
BzauMoencTBre TOKOB.

MaruauTHoe noJie.

3akon buo-Caapa-Jlammaca.

MarautHo€ noJie B BEUIECTBE.

Teopema ["aycca ju1s BeKTOpa MarHUTHOM MHTYKITUU.
HanpspkeHHOCTh MarHUTHOTO TOJIS.

3akoH AMIiepa.

Cuua Jlopenua.

© oo N bR

Pabora, coBepiiaemast mpu nepeMenieHuH TOKa B MarHUTHOM I10JIE.

[EEN
o

. Knnaccudukarnus MarHeTUKoB.

[EEY
[EEY

. SIBneHuE 3JIEKTPOMarHuTHOM MHTYKIIUH.

[EN
N

. Toxn @yko. SIBneHne caMOMHAYKIUH.

[EEN
w

. :‘)HepFI/IH MAr"HuTHOI'O I1OJIA.

[EEN
IS

. [Ipupona HocuTenen Toka B MeTaJlJIax.
. Auccouuaius MoJIeKyJl B pacTBOpPaX.
. DIIEKTPOIU3.

N e
~N o O

. Ilepssrii 3akoH Papazes.

[EEN
oo

. Bropoii 3akon @apanes.

[EEN
[(e]

. Bugel razoBoro paspsiaa.

IIpumepHbIe TeCThI 115 2 py0ekHOH aTTecTaluu (ATTECTAIMOHHAS MMChbMEHHAsA
KOHTPOJIbHAs padoTa) mo aAucuunjinue «Puznkay

JIBa UICTOYHMKA UCITYCKAIOT AJIEKTPOMATHUTHBIE BOJIHBI C YaCTOTOM 5¢10%T" ¢ OIMHAKOBBIMH
HavabHBIMA (Da3zamu. MuHUMYM HHTEp(epeHIuu OyaeT HaOI0IaThCs, €CITU MUHIUMAJTbHAS
Pa3HOCTH X0J1a OyIeT paBHA

0,3 MKM

0,6 MKkM

1 MKM

JIBa MCTOUYHMKA HCITYCKAIOT 3I€KTPOMATHUTHBIE BOJHBI ¢ yacToToi 5+10MT'1 ¢ oxuHakoBEIMH
HavyanpHBIMH (pazamMu. MunuMyMm wuHTEepdepeHunu OyneT HaOmoaaThCs, €CIM MHUHHMAalbHas
pa3HoOCTh X0/1a OyieT paBHa

0,3 MKM

6 MKM

0.1 Mkm

JIBa MCTOYHMKA HCITYCKAIOT 3JIEKTPOMArHUTHbBIE BOJHBI C YaCTOTOM 5¢10%T'y ¢ oMHAKOBBIMU
HavabHBIME (pazamMu. MuHUMYM uHHTEphEpeHIMH OyIeT HaOIIoaaThCs, €CITM MHUHHMAbHAsS
pa3HOCTh X0J1a OyJeT paBHA

0,3 MKM

0,4 MxMm

0,1 MKM



JlazepHBbIii JTyd KPaCHOTO CBETA MajaeT Ha TUpakunoHHyo pemeTky (50 mtpuxoB Ha 1 mm). Ha
9KpaHe HaOiroaeTcst cepusi KpacHbIX msaTeH. Kakue n3MeHeHus Mpou30WIyT Ha SKpaHe Mpu ee
3aMeHe Ha Apyryro audpakiuuonnyro pemeTky (100 mrpuxos Ha 1 Mm)?

KapTHHA HE U3MEHUTCS

LHEHTpaJbHOE  ISITHO  HCYE3HET, PACCTOSIHUE  MEXJIy  OCTAJbHBIMH  CHUMMETPUYHO
PacroI0KEHHBIMU IIITHAMH YBEIUUNUTCS

LHEHTpaJbHOE NSTHO HE CMECTUTCS, pAaCCTOSHUE MEXKIY OCTaJbHbIMU CHUMMETPUYHO
PacroI0KEHHBIMU NIITHAMH YBEIUYNTCS

JlazepHbli JIyd KpacHOTO CBETa MajaeT Ha AU(pakiHoHHYIO perieTky (40 mrpuxoB Ha 1 mm). Ha
9KpaHe HAOMIOAAeTCs cepusi KpacHBIX MsiTeH. Kakue m3MeHeHus: IPOU30MIyT Ha dKpaHe MpHU ee
3aMeHe Ha JApYryio audpakunoHHyo pemetky (80 mrpuxos Ha 1 Mm)?

KapTHHA HE U3MEHUTCS

LHEHTPaJIbHOE  MATHO  MCUE3HET, pACCTOSTHUE  MEXAY  OCTAJIbHBIMU  CUMMETPUYHO
PACIIOIOKEHHBIMU TISITHAMHU YBEITUIUTCS

LHEHTPAJIbHOE TMATHO HE CMECTUTCS, PACCTOSHHE MEXJIy OCTaJbHBIMH CHUMMETPUYHO
PACIIOIOKEHHBIMU TISITHAMHU YBEITUIUTCS

JlazepHbli JIyd KpacHOTO CBETa MajaeT Ha AUPpakIHOHHYIO pemieTky (40 mrpuxoB Ha 1 mm). Ha
9KpaHe HaOMoaeTcs cepusi KpacHbIX msaTeH. Kakue M3MeHeHus: NpoU30MAYyT Ha SKpaHe MpH ee
3aMeHe Ha JApYryio AudpakunoHHyo pemerky (80 mrpuxos Ha 1 mm)?

KapTUHA HU3MEHUTCA

LHEHTpaJbHOE  ISITHO  HCYE3HET, pPACCTOSIHUE  MEXJIy  OCTAJbHbIMU  CHUMMETPUYHO
PacmoI0KEHHBIMU NIITHAMH YBEIUUNUTCS

LHEHTpaJbHOE IMSTHO HE CMECTUTCS, pACCTOSHUE MEXKIY OCTaJbHbIMU CHUMMETPUYHO
PacmoI0KEHHBIMU NATHAMH YBEIUUNTCS

JlazepHbIii JTyd 3€J€HOTO CBETA MajaeT Ha MUPaAKIMOHHYIO perieTKy. Ha skpaHe HaOmromaercs
cepus 3eJIeHbIX MsATeH. Kak n3MeHuTCs KapTHHA Ha 9KpaHe MPH 3aMeHe TAaHHOTO JIA3epHOTo Jyda
Ha JIa3epHBIN Jy4 KpacHOro 1sera?

KapTHUHA HE U3MEHUTCS

HEHTPAJIbHOE TMATHO HE CMECTUTCS, PACCTOSHHE MEXKIY OCTaJbHBIMH CHUMMETPUYHO
pPacmoI0KEHHBIMU MSATHAMH YBEITHUUTCS

HOCHTPAJIbHOC IIATHO HCYEC3HET, pacCcTosaHuC MCKOY OCTaJIbHBIMU CUMMCTPUYIHO
PacmoI0KEHHBIMU MSTHAMH YBEITHUUTCS

JlazepHblit Ty4 3€J€HOTO CBeTa MajaeT Ha qudpakIMOHHYIO pelieTky. Ha skpane HaGmronaercs
cepus KpacHbIX nsTeH. Kak n3MeHUTCS KapTHHA Ha DKpaHe MPU 3aMEHE JIaHHOTO JIA3epHOTo Jyya
Ha JIa3epHBIi JTyY 3€JIeHOro IBeTa?

KapTHUHA HE U3MEHUTCS

HEHTpaJbHOE TSATHO HE CMECTUTCS, pPACCTOSHUE MEXIY OCTaIbHBIMU CHUMMETPUYHO
PAacIOJI0KEHHBIMU MIATHAMU YMEHBLIUTCS

HEHTpaJbHOE  TMSTHO  HCYE3HET, pACCTOSHHE  MEXJIy  OCTaJbHBIMU  CHMMETPUYHO
PacoJIOKEHHBIMU MIATHAMU YBEJINUUTCS

®oToTok HackieHus npu potodddexre ¢ yMeHbIIEHHEM TaIAI0IIETO CBETOBOTO MTOTOKA
YBEJINYUBAETCS

YMEHbILAETCS

HE U3MEHSAETCS

DOTOTOK HACHIIICHUS npu (I)OTOB(i)(I)CKTC C YBCJIMYCHHUEM IMAJar0IIECTO CBETOBOI'O MOTOKA



YBCIIMUUBACTCA
YMCHBIIACTCA
HC U3MCHACTCS

Bremnuit poroaddexrt — 1o

noyepHeHue (POTOIMYJIbCUU TI0]T JCHCTBUEM CBETa

BBIPBIBAHHUE JICKTPOHOB C MMOBEPXHOCTH METAJIIA MO JCHCTBUEM CBETa
CBEYCHUE TEJIa B TCMHOTE

Buemnuit poroaddexrt — 1o

BBIPBIBAHHUE JICKTPOHOB C MOBEPXHOCTH aHOA

BBIPBIBAHUE JICKTPOHOB C MMOBEPXHOCTU METAJIIA MO/ JICHCTBUEM CBETa
CBEYCHHUE TEJIa B TEMHOTE

[Tpu uccnenoBanuu porodsddexra A.I'.CToneToB BbIICHUI, YTO

3Heprus (OTOHA NPSAMO MPOMOPIIMOHANIbHA YACTOTE CBETa

BELIECTBO MOIJIOUIAET CBET KBAHTAMU

(OTOTOK BO3HMKAET MPHU YACTOTaX MaJaIOIIEro CBETA, IPEBBIIIAIOIINX HEKOTOPOE 3HAUCHUE

[Tpu uccnenoBanuu porodddexra A.I'.CToneTOB BBHISICHUI, YTO

SHeprusi GoToHa MPSMO MPONOPLHUOHAIbHA YaCTOTE CBETA

BELIECTBO U3JIyYaeT CBET KBaHTAMHU

(OTOTOK BO3HHMKAET MPHU YaCTOTAX Ma/Ial0IEro CBETa, MPEBBIIAIOIIUX HEKOTOPOE 3HaYCHHUE

[Tpu uccnenoanuu pororddexra A.I'.CTOIETOB BBISICHUI, YTO
sHeprus GoToHA MPSMO MPOMOPIIMOHAIBHA YaCTOTE CBETa
BEILIECTBO U3Ty4aeT CBET KBAHTAMU

UCITyCKaeMble 3apsi/ibl HMEIOT OTPULIATEIbHbBIN 3HAK

ITpu uccnenoBanuu poroddpdexra A.I'.CTOIETOB BBISICHUI, YTO
sHEeprus PoToHa MPSIMO MPONOPLUOHATBHA YaCTOTE CBETA
BEIIECTBO U3IYUYaeT CBET KBAaHTAMHU

HCITyCKaeMBbI€ 3apsi/Ibl UMEIOT OTPULIATEIbHBIN 3HAK

[Ipu uccnenoBanmnu porodddexra A.I'.CTOIETOB BBISCHUII, UTO

sHeprus (OToHa MPSIMO MPONOPILUOHAIBHA YaCTOTE CBETA

BELIECTBO U3Jy4aeT CBET KBAaHTAMHU

BEJIMYMHA UCITYIIEHHOTO TEJIOM 3apsijia PONOpLUOHaIbHA OTJIOIIEHHON UM CBETOBOM SHEpruu

B nnanerapHOi MOJ€IM aTOMa MPUHUMAETCS, YTO

+ YHUCII0 3JIEKTPOHOB Ha OPOUTE PaBHO YHCITY IPOTOHOB B SApE

YHCIIO 3JIEKTPOHOB Ha OPOUTE paBHO YKCITY HEHTPOHOB B AIpe

YHCJIO HEUTPOHOB B SIAPE PABHO CYMME YHCEJI JJIEKTPOHOB HAa OPOUTE U IPOTOHOB B si/Ipe

B nnanerapHoil Moenu aToMa IPUHUMAETCS, YTO

YHCIIO 3JIEKTPOHOB Ha OPOUTE paBHO YKCITY IPOTOHOB B siApe

YHCJIO MPOTOHOB B JIBa pa3a 0o0Jibllie Yucia HEUTPOHOB B SApe

YHCIIO HEUTPOHOB B sIIPE PAaBHO CyMMeE YHCEeT SJIEKTPOHOB Ha OPOUTE U MPOTOHOB B SAIpe

HnaHeTapHa;I MOJCJIb aTOMa 000CHOBaHA OIBITAMH IO
HOHHU3allHU 1ra3oB
pacCeiIHnIO O-4aCTULl



XUMHUYCCKOMY MMOJTYYCHUIO HOBLIX BCHICCTB

[TnanerapHast MoJiesIb aTOMa 0OOCHOBAaHA OMBITAMU IO
paccestHHIO -4acTuIl

PAacCCEesTHUIO O-YaCTHI]

XMMHYECKOMY IOTYUYEHHUIO HOBBIX BELLIECTB

[TnanerapHas Mojelb aToMa 00OCHOBAaHA OMBITAMU TIO
paccessHuIO B-4acTuil

pPacCesHUIO 0-YaCTHIL

(bu3NYECKOMY MOJyUYEHHUIO HOBBIX BEIIECTB

[Tpu u3yyeHun cTpoeHus: aToMa B paMKax Mojenu Pezepdopaa Moaenpo sapa iy Ut
JJIEKTPUYECKU HEUTPAJIBHBIN 11ap

IIOJIO’KUTENBHO 3apSHKEHHOE TEJIO MAJIBIX 10 CPABHEHHIO C aTOMOM Pa3MEPOB
OTPULIATEIILHO 3apsKEHHOE TEJIO MaJIbIX 110 CPAaBHEHUIO C aTOMOM Pa3MepoB

[Tpu n3yueHnu CTpoeHus aToMa B paMkax mMojienu Pesepdopaa Mosienbro sapa ciryKuT
ANEKTPUYECKU HEUTPAIBHBIN 11ap

IIOJIOXKUTENBHO 3apsKEHHOE TEJI0 MAJIbIX 10 CPABHEHUIO ¢ aTOMOM pa3MEpPOB
OTPHLIATEIILHO 3apPSHKEHHOE TEJIO B IISITh Pa3 MEHBIIE 110 CPABHEHUIO C aTOMOM

CkonpKO (POTOHOB PA3IMYHOM YACTOTHI MOTYT UCIyCKaThb aTOMbI BOJOPOJA, HAXOJALIUECS BO
BTOPOM B030y:kJIeHHOM cocTtosiHuM E2 , cornacHo nocrynaram bopa?

1

2

3

CkonbKO (POTOHOB PA3IMYHONW YACTOTHI MOTYT HCIYCKAaTh aTOMBI BOJOPOJIa, HAXOJSIIHECS BO
BTOPOM B030ykaeHHOM cocTostHuu E2 , cornmacHo nocrynatam bopa?

1

5

3

CkonbkO (POTOHOB PA3NIMYHONW YACTOTHI MOTYT HCIYCKAaTh aTOMBI BOJOPOJIa, HAXOJSIIHECS BO
BTOPOM B030YyxkaeHHOM cocTostHuu E2 , cornmacHo nocrynatam bopa?

0.5

2

3

CkonbkO (POTOHOB PA3NIMYHONW YACTOTHI MOTYT HCIYCKAaTh aTOMBI BOJOPOJIa, HAXOJSIIHECS BO
BTOPOM B030ykaeHHOM cocTossHuu E2 , cornmacHo nocrynatam bopa?

1/4

2

3

N3ny4yenue na3epa — 310

TEIIOBOE U3ITyuyeHHE

BBIHYKACHHOC U3JTYUCHUC

CIIOHTaHHOE (CaMONPOU3BOJIBHOE) U3ITYUCHUE

W3nydeHue nazepa — 310



U3JTy4eHHe aOCOMIOTHO YEPHOTO Tea
BBIHYK/ICHHOE HU3JTy4YCHHE
CIIOHTAHHOE (CaMOIIPOU3BOJILHOE) U3ITyUEHUE

N3nydyenue nasepa — 310

U3JIy4eHue aOCOIITHO YEPHOTO Tena
BBIHY>KACHHOC U3JIYUCHUC
CaMOIIPOU3BOJIBHOE U3JIy4YEHHE

HutepdepeHiuio cBeTa ¢ MOMOMIBIO JIA3epHONM YKa3KM IMOKa3aTh Jerde, 4eM ¢ IMOMOIIbIO
0OBIYHOTO UCTOYHHUKA, TaK KaK ITy4OK CBETA, JaBAEMBIH JIa3€pOM,

KOI€pEHTHBIN

0oJIee MOTITHBIHN

Oounee spkuit

Hutepdepeniuio cBeTa ¢ MOMOMIBIO JIA3epHONM YKa3KM IMOKa3aTh Jerde, 4eM C IMOMOIIbIO
0OBIYHOTO UCTOYHHUKA, TaK KaK ITy4OK CBETA, JaBAEMBIH JIa3epOoM,

KOI€pEHTHBIN

0oJIee MOIITHBIHN

YJIBTPa3BYKOBOM

HutepdepeHiuio cBeTa ¢ MOMOMIBIO JIA3€pHOM YKa3KM IMOKa3aTh Jerde, 4eM ¢ MOMOIIbIO
0OBIYHOTO UCTOYHHUKA, TaK KaK ITy4OK CBETA, JaBAEMBIH JIa3epOM,

KOI€pEHTHBIN

Oonee spkuii

UH(paKpacHbI

Snpo aroma cOCTOUT U3
HEHUTPOHOB U JJIEKTPOHOB
HEHUTPOHOB U IPOTOHOB
IIPOTOHOB U JJIEKTPOHOB

Snpo atoma cocrout u3

HEUTPOHOB U IEKTPOHOB

HEHUTPOHOB U IIPOTOHOB

IIPOTOHOB U 3JIEKTPOHOB U HEUTPOHOB

Slapo aToMa coCTOUT U3

ISTH HEHTPOHOB M OJTHOTO (DJIOTHCTOHA
HEUTPOHOB M IIPOTOHOB

IPOTOHOB U 3JICKTPOHOB M HEHTPOHOB

Snpo m3orona ypana 92U nocre psna paamoakTHBHBIX PaclagoB NPEBPATHIIOCh B SAPO
92U%3*. Kakue 3T0 ObLTH pacnaabi?

OJIMH (i-pacmaj v JBa B-pacmaga

OJIMH O-pacmaj ¥ OJuH B-pacnana

JIBa 0O-pacrajia U OJuH B-pacnan

AKTHBHOCTB paJJMOaKTHUBHOIO 3JIEMEHTA yMEHbIIMIach B 4 pasza 3a 8 nHell. KakoB nepuoa ero
noyrypacnazaa?

16 nueit

4 nua



& nueit

0, — YaCTHIIA CTONKHYJIach ¢ sapom azota 7N, TIpu 5ToM 06pasoBasock 41po BOAOPOIA U AIPO
KUCIIOPOJIa C MAaCCOBBIM YHUCIIOM 17

KHCJIOPOJIa C MACCOBBIM UUCIIOM 16

¢dTopa F ¢ maccoBbM yuciom 19

Bomnpock! k 1a6opaTopHbIM padoTam.

Ne 1. MerpoJioruyeckasi arrecTaldsi METOAUKH U3MEpPEeHUs1 YAeIbHOI0
CONPOTHBJICHHA. YYeT CHCTeMATHYECKONH H HHCTPYMEHTAIbHOM NOrPELIHOCTEi.

1.1. HapucoBaTh 1Be CXeMbl U3MEPEHUI1, UCIIOIb30BaHHbIE B paboTe, MOAMUCATh UX
Has3BaHue. KakoBa MeTOIMYECKAas OTPEMIHOCTD ONPEETICHUS COIPOTUBIICHUS B KaXKI0U U3
cxeM (BbIBOJ OpMyI).

1.2. 3anucatb GopMyIIbl CpeTHEKBAIPATUYHON NOTPEIIHOCTH U IOBEPUTEILHOIO UHTEpBAIa
s R.

1.3. Kak onpezensieTcst abCOTIOTHAS MOTPEITHOCTh YIETBHOTO COTPOTUBIICHUS?

1.4. Kak npou3BoauTcs OLIEHKAa TOYHOCTU METOAUKU U3MEPEHUS YAEIBHOTO
COTIPOTUBIICHUS?

1.5. /laTh onpeneneHre CUCTEMAaTHUECKUX U CIyYalHBIX IIOIPEIIHOCTEN.

Ne 2. H3yuyeHue 3aKOHOB MPAMOJHHEHHOTO TBHKEHHUSI B MOJI€ TSZKECTH HA MalllUHe
ATByna.

2.1. 3anmcarh CUCTEMY ypaBHEHUU ABMXKCHUS, BHIBECTH (DOPMYITY JUIS BHIYUCICHUS
YCKOpEHHsI CBOOOTHOTO TMaJIeHUs ¢ y9eTOM MOMeHTa uHepiuu 6moka. (HapucoBats cxemy).
2.2. BriBecTu BhIpaXe€HHE JIJIs MOMEHTA HHEPIIUH IUCKa MacChl M U paguyca R
OTHOCHUTEIILHO OCH, IPOXOIAIICH uepe3 MeHTpP AUCKA MEePIICHAUKYIISIPHO €T0 IIOBEPXHOCTH.

Ne 3. MasTHuk MakcBeJuia.

3.1. 3anucarb cUCTeMy ypaBHEHMH JBHXKEHMS, BBIBECTH pabouyro GopMyIty JUis
BBIYHCIICHUS] MOMEHTA MHEPLIMU MasiTHUKA 110 pe3yiabTaTaM onbita. (Hapucosarts cxemy).
3.2. 3anucatrh U MOSICHUTh BBIPAKEHUE IJIs1 TEOPETUUECKOTO BHIYHUCICHUS MOMEHTA
MHEpLUU MassTHUKA MakcBeia.

3.3. 3anucarb 3aKOH COXpPaHEHUS SHEPTUH U BBIBECTH (POPMYITy JUISl €70 IPOBEPKHU.

Ne 4. UzyueHnne Ko1e0aHMil MATEMaTHYeCKOI0 U (pM3M4ecKOro MasiTHUKOB.

4.1. Beiectu opmymy Asist Ieprojia KoineOaHH MaTeMaTHUECKOTO MasiTHUKA.

4.2. BeiBectr popMyity Jutsl meproa KosieObaHuii (prU3nIecKoro MasTHUKA.

4.3. laTpb onpeneneHne NpUBeIeHHON JITMHBI M IEHTpa KadyaHust (PU3MYECKOro MasiTHUKA.

Ne 5. OnpenesieHne MOMEHTA HHEPUMH TBEPABIX TeJI METOA0M KPYTHIbHBIX
KoJIeOaHMid.

5.1. BeiBectu opmyIty sl OnpeAesIeHHss MOMEHTa HHEPIIUU TBEPIOTO Tela Yepe3 ero
nepuo KoJleOaHu.

5.2. JlaTb onpe/iesieHHe TIIaBHBIX OCEH MHEPIIMH Tea.

5.3. Yemy paBeH MOMEHT WHEPIHMH Ky0a OTHOCUTEIBHO OCH, IPOXOSIIEH Yepe3 0OJHO U3 Er0
pebep.

Macca ky6a M, ctopona — a.

5.4. JlaTb onpe/iesieHne TeH30pa HHEPIIUH TeJla, 3al1caTh €ro 00U BU/I.

Ne 6. UzyueHne 3aKOHOB BPAIATEJILHOI0 IBMKEHHsI HA MassTHUKe O0epoOexa.
6.1. 3anucarb cucTeMy ypaBHEHM ABMKeHUs Ui MasiTHUKa O6epoeka. (HapucoaTh



CXemy).
6.2. ChopmynupoBats Teopemy LlIteitHepa.
6.3. 3arucatb U 000CHOBATH BRIPAYKEHHE U1 MOMEHTA WHEepIK MasiTHIKa O0epOeka.

Ne. 7. U3yyeHue TpeHHsI NPU KAYeHUH HA HAKJIOHHOM MasiTHUKe.

7.1. Jlatb onpeaenenue ko3duunenta TpeHus kaueHUs U Ko3ppuuneHTa TpeHus
CKOJIB)KCHHUSI.

7.2. BeiBectu pabouyto Gpopmyity Uit KOdpPHUIMEHTa TPEHUS KaueHusl.

Ne. 8. UccienoBanue CTOJKHOBEHUS LIAPOB.

8.1. Jlate onpenenenue kodduimeHTa BOCCTAHOBICHHS.

8.2. BriBecTH BbIpaXX€HUE JJIs1 CKOPOCTH LIapa Yyepe3 yrojl OTKIOHEHHS.

8.3. BoiBecTH BbIpaXkeHUE JJIs NOTEHLUAIbHON SHEPIUH Je(hOpMallii U CUIIbl yIPYTOTro
yzapa yepe3 yroji OTKJIOHEHHUSI.

Ne. 9. OnpenejieHue CKOPOCTH 110J1€Ta CHAPSAAA METO0M KPYTHJIBHOIO
0AITHCTHYECKOT0 MAasITHUKA.

9.1. JlaTb onpezneneHre MOMEHTA UMITYJIbCa YaCTHUIIbI (HAPUCOBATh MPUMEp, YKa3aTh
HaIpaBJIeHHUE BEKTOPOB.)

9.2. 3anmcaTth MOMEHT UMIYJIbCA OJTHOPOJHOIO CTEPXKHS Macchl M u JuinHBI L,
BPAIIAIOILErocs € YIIIOBOM CKOPOCThIO (O OTHOCUTENILHO OCH, IIPOXOJAIICH Yepe3 OAUH U3
€ro KOHIIOB U MEPNEeHIUKYIISIPHON CTEPIKHIO.

9.3. BeiBecTu pabouyro GpopMyiry JUIsl CKOPOCTHU ITYJIH.

Ne 10. U3y4yeHnne BbIHYK/IE€HHOM NMpenecCur rmpocKona.
10.1. Yro Takoe rupockonuueckuit 3pdpext?
10.2. BriBecTr (hopMyiy JUisl YTIIOBOW CKOPOCTH MPEIIECCHH.

Bomnpocsl k 3a4eTy nmo aucuunnie «@u3uka.
Mexanuka

1.Yto Takoe ¢puzuka? CBsi3b GU3UKHU C IpyrMMHU HayKaMu o npupoze. Kakue siBjaeHus oTHOCITCS
K pusnueckum? Yto Takoe MaTepuagbHasi TOUKa, a0COIIOTHO TBEPAOE TEJIO?
2. Yro Ha3bBaeTcsa cuctemMod orcyera? KoopauWHATHBIM M BEKTOPHBIM CIIOCOOBI 3adaHus
JBUKEHUS TOUKH (Teja, YaCTHIIbI)
3. IlocTynarenbHOE U BpalaTeNIbHOE ABMKEHUA. UTO Ha3bIBaeTcs TpaekTopuen? (OmpeeseHue,
O0OBSCHUTB)
4. Ilyte, nepemenienre. CKOpocTb Kak BEKTOpHas BelMuuHa. [IpeacraBienne BeKTopa CKOpoCTH
yepes3 ee NPOeKIUU Ha KOOpJAUHATHbIE Ocu. MolysIb BEKTOpa CKOPOCTHU. Y CKOPEHHE.
5. VYpaBHeHHME pPaBHOMEPHOrO MpsIMOJMHEHHOro aBwkeHHs. CBOOOAHOE TaJeHHE Tell.
YckopeHue cBOOOAHOTO NMaJAeHUs (3EMHOTO MPUTSKEHHUS)
6. KunemaTuka ABM>KEHHS 110 KPUBOJIMHENHOMN TpaeKTOpUU. TaHreHIMalIbHOE U

HOpMaJIbHOE yCKOpeHHe. PopMyJia OJHOTO yCKOPEHHUS.
7. JIBU3KE€HHME 10 OKPYXXHOCTH. YTJOBas CKOpocTh. Exaumnuna yrimosoit ckopoctu. llepuon u
yacToTa oOpaieHus. YTJIoBoe ycKkopeHue. Enununa usmepeHus yrioBoro yCKOpeHusl.
8. IIpeobpazoBanus ["anmnes. Kinaccuueckuii 3aKOH CIIOKEHHSI CKOPOCTEH.
9. Ilepssriit 3akoH HetoToHa. [oHATHE «MHEpIIMATbHAS CUCTEMA OTCUETAY.
10. Bropo#i 3akoH HproTOHa (OCHOBHOE ypaBHEHHE IIOCTYNATEIbHOIO JIBUKEHHUS TENA).
EnvHAnE n3MepeHysl CHIIBL.
11. Tpetnii 3axon HetotoHa. [Ipuniun otHocurenbHOCTH [ anuies.



12. 3akoH BcemupHoro Tsarotenus. [lepBas u BTopas kocMuyeckue ckopocTu. Cuia TsHKECTH U
BEC TEJa.

13. Cuna ynpyroctu. 3akoH ['yka. Cuna Tpenusi. Bunbl Tpenus.

14. Pabora cui. MouHocTs. Enununsr usmepenus paGboThl U MOITHOCTH.

15. Kunetnueckast sHeprusi MaTepuaibHOl Toukd. EnvHuna naMepeHnsi KHHETUYECKOM HEPTUH.
16. IloTeHnnanbHas SHEPrUusl CUCTEMbI B3aUMOIEHCTBYIOIIMX TEJL.

17. 3aKk0oH coxpaHEHHUs U U3MEHEHUS SHEPruu B MeXaHuKe. MOMEHT MMITyJibca MaTepHalIbHOMN
TOYKH U CUCTEMBI MAaTEPUAIbHBIX TOUEK. MOMEHT CHIIBI.

18. OcHOBHOE ypaBHEHHE BpaLIATELHOTO IBMXKEHHS Teida. MOMEHThl MHEPLHUU OJHOPOIHOTO
TOHKOT'O JIUCKa, I11apa.

19. YpaBueHnue cBOOOAHBIX KOJeOaHM Tpy3a Ha npyxkuHe. ClokeHne KojiedaHui. 3aTyxaromme
U BBIHYK/ICHHBIE KOJIeOaHus, BJICHHE PE30HAHCA.

20. BomHoBoe ypaBHEeHHE. Y paBHEHHE MOHOXpOMAaTUYeCKOU Oerymiei BoHbL. [10TOK miIoTHOCTH
OHEPIUH, CBSI3aHHOM C BOJIHOM.

MouexyasipHas pusuka

[Ipeamer u MeTO1 MOJIEKYIISIPHOM (DUBHKH.

Tepmoannamuyeckue napametpsl. [Ipouecc.

PaBHOBeCHOE 1 HEPABHOBECHOE COCTOSHUS.

OcHoBHbIE TIOJI0KEHUE MOJIEKYJIsipHO-KuHeTndeckas reopun (MKT).
OcHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU HJICAIBHOIO Ta3a
CBs13b J1aBJICHHE CO CPEIHEH KHHETUICCKON IHEPTUEH MOJICKYJI.

[Tonsatue temneparypsl. TernoBoe paBHOBeCHE, U3MEPEHNE TEMIIEPATYPHI.
3aBUCUMOCTb /IaBJICHUS T'a3a OT KOHLIEHTPAIMK €r0 MOJIEKYJI U TEMIIEPATypBhI.
YpaBHenue Menzaeneesa — Kitaneiipona.

BHyTpeHHsIs1 sHEprus B MOJIEKYJISIPHO — KHHETUYECKOW TEOpUH.

BHyTpeHHss dHEprus uAeaIbHOro OAHOATOMHOTO Tasa.

PaboTa TepMoIuHAMUYECKON CUCTEMBI.

KonnuecTBo TemioTsl.

BnyTtpeHnHss oHeprus.

3aKOH pacnpeielIeHHs: SHEPTUH 110 CTENEHSIM CBOOO/IbI MOJIEKY L.

[IepBblil 3aKOH TEPMOAVMHAMUKH.

OO6patumMsble u HeOOpaTUMBIe Iporiecchl. Lluknnyeckue mpoueccsl.

Huxn Kapno.

KoadduunenT noneznoro aecTBUs TEMIOBOM MaIIUHBI.

BTopoii 3aKk0OH TEpMOIMHAMUKH.

LCoNoOAWNE

NRPRPRRRPRRPRRRRERRE
CLONIUTRWNEO

DJIeKTPUYECTBO

DneKTpUUeCcKU 3apsj] U ero CBOICTBa.
3akoHn KyinoHa.

DnekTpuueckoe nose. HanpsbkeHHOCTh Tois.
Cynepno3unys moJieu.

[Tone numnons.

[ToTok BekTOpa HAMPSKEHHOCTH.

Pabota cui snekTpudYecKoro mossl.
Ilorenmuann.

DIEeKTPOEMKOCTb.

0. Kongencaropsr.

11. [TapannenpsHOE COETMHEHNE KOHIEHCATOPOB.
12.  TlocnenmoBaTenbHOE COEAMHEHNE KOHAEHCATOPOB.

BoOoo~NoO~WNE



13. DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

14.  TlonsipHble U HEMOJISAPHBIE MOJIEKYJIBI.
15.  Tlonsipuzauus Ju3JIEKTPOJIUTOB.
16.  IIpoBOAHMKH B JIEKTPHUUYECKOM MOJIE.

Bonpocskl K 3K3aMeHy N0 JUCHUILINHE «DUZHKAY.
MexaHuka

1.Yto Ttakoe ¢puzuxa? CBsi3b GU3UKHU C IpyIrMMHU HaykKaMu o npupoze. Kakue siBieHus oTHOCATCS
K pusnueckum? Yto Takoe MaTepuaibHasi TOUKa, aOCOIIOTHO TBEPAOE TEJIO?
2. Yro Ha3bBaeTcsa cuctemMod orcyera? KoopauHATHBIM M BEKTOPHBIM CIIOCOOBI 3a7aHus
JBUKEHUS TOUKH (Teja, YaCTHIIbI)
3. [loctynarenbHOe M BpamateabHoe ABMKEHHUs. UTO Ha3pIBaeTcs TpaekTopueil? (onpezaencHue,
OOBSCHUTD)
4. Ilyte, nepemenienre. CKOpocTb Kak BEKTOpHasl BelMuuHa. [IpeacraBienue BEKTopa CKOpoCcTU
yepes ee MPOeKIUH Ha KOOPAUHATHBIE OcH. MO1yJib BEKTOpPa CKOPOCTU. Y CKOPEHHUE.
5. VYpaBHeHHME pPaBHOMEPHOIO MpPSIMOJMHEHHOro aBwkeHus. CBOOOAHOE MageHHE Tell.
YckopeHue cBOOOAHOIO NaJAeHUs (3EMHOTO MPUTSKEHHUS)
6. KuneMaTuka ABM>KEHUS 110 KPUBOJIMHEMHOMN TpaeKTOpUU. TaHreHualbHOE U

HOpMasibHOE ycKopeHue. @opMmyJia OJTHOTO YCKOPEHUSI.
7. JlBUKEeHUE IO OKPYKHOCTU. YTioBas CKOpocTb. Enumnuna yrnosou ckopoctu. Ilepuon u
yacToTa oOpaieHus. YIJIoBoe ycKkopeHue. Enununa usmepeHus yrioBoro yCKOpeHusl.
8. IlpeobpazoBanusa ['anunes. Knaccuueckuii 3akoH cioxeHuss ckopocteil. IlepBblif 3akoH
HeroTtoHa. [loHsATHE «MHEPIMAIbHAS CUCTEMA OTCUETAY.
9. Bropoii 3akoH HproTOHA (OCHOBHOE ypaBHEHHE MOCTYNATEIBHOIO JABMKEHUS Tena). Ennnuna
MU3MEPEHUS CUJIBL.
10. Tperuii 3akoH HetoTona. [Ipunniun otHocutenbHOCTH ["anues.
11. 3akoH BcemupHoro Tsarotenus. [lepBas u BTopas kocMuuYeckrue cKOopocTH. Cuia TsSHDKECTH U
BEC Tea.
12. Cuna ynpyroctu. 3akoH ['yka. Cuina Tpenusi. Buasl tpenus.
13. Pabota cui. MomHoCTh. EnuHAIBI H3MEpeHHs paOOThI 1 MOIITHOCTH.
14. Kunetnueckast sHeprusi MaTepuaibHON TOUkd. EnnHuna naMepeHnsi KHHETUYECKON SHEPTUH.
15. IToTennmanbHas 3HEPTUs CUCTEMBI B3aMMOJICHCTBYIOIIMX TEN.
16. 3aKOH coxpaHEHHUs U U3MEHEHHUS SHEPruu B MeXaHuKe. MOMEHT MMITyJibca MaTepHalIbHOMN
TOYKHU U CUCTEMBI MAaTEPUATIbHBIX TOYEK. MOMEHT CHIIBI.
17. OcHOBHOE ypaBHEHHE BpALIATEIbHOTO IBMXKEHHS Telna. MOMEHThI MHEPLMH OJHOPOJHOIO
TOHKOI'O TUCKA, 1I1apa.
18. YpaBHeHue CBOOOAHBIX KOJieOaHMii rpy3a Ha nipyxuHe. CliokeHne KoneOaHui. 3aTyxaromnme
U BBIHYK/ICHHBIE KOJieOaHus, SIBJICHHE PE30HAHCA.
19. BonHoBOE ypaBHEHHE. Y paBHEHHE MOHOXpOMATHUECKOH Oeryieii BoHbL. [T0TOK MIIOTHOCTH
SHEPIHH, CBSI3aHHOMN C BOJIHOM.

MouexyasipHas pusuka

21.  Tlpeamer u MeTOI MOJNEKYJSIPHON (DU3UKH.

22. Tepmonunamuueckue napametpsl. [Iporecc.

23. PaBHOBecHOE 1 HEPABHOBECHOE COCTOSHUS.

24, OcHoBHbIE TIOJI0KEHUE MOJIEKYIIpHO-KUHeTndeckas reopun (MKT).

25.  OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETHUYECKON TEOPUH HICabHOTO rasa
26. CBs13b J1aBJICHHUE CO CPEIHEN KHHETUUECKON IHEPTUEH MOJICKYI.

27.  IlonsaTtue TemmnepaTypsl. TemioBoe paBHOBECUE, U3MEPEHNUE TEMIIEPATYPHI.



28.

3aBUCHMOCTb /IaBJICHUS T'a3a OT KOHLIEHTPAIMK €r0 MOJIEKYJI U TEMIIEPATYPBhI.

29.  VYpaBHenue MenneneeBa — Knaneiipona.
30.  BHyTpeHHsIst SHEprHs B MOJICKYJISIPHO — KHHETUIECKON TEOPHUH.
31.  BHyTpeHHss dHEpPrus HICaTbHOTO OJIHOATOMHOTO ra3a.
32. Pabora Tepmoaunamuueckoil cucrembl. KommuectBo temnotel. PaGota. BHyTpeHHss
JHEPrusl.
33.  3axoH pacmpeeneHHst SHEPTHH 10 CTETICHSM CBOOOIBI MOJIEKYII.
34.  IlepBblil 3aKOH TEPMOJUHAMUKH.
35. OO6parumbie 1 HeOOpaTUMBIE TIpoLiecChl. LluKTnyeckue mpomeccsl.
36.  Hukna Kapno. Koaddunment noaesHoro aeiCTBHs TEIIOBON MallIuHBbI.
37.  Bropoii 3aKOH TEPMOJMHAMUKH.
DJIEKTPHYECTBO U MarHeTH3M, ONITHKA
1. DNEeKTPUYECKHM 3apsia. 3aKOH COXpaHEHHUS JICKTPUIECKOTO 3apsiia.
2. 3axoH KyioHa.
3. HanpsokeHHOCTB AIIEKTPOCTaTUIECKOTO 1Mouisl. EuHuIa HanpsHkKeHHOCTH
4. CBs3b MEX/ly HaIPSHKEHHOCTBIO AJIEKTPUUECKOTO MOJIS M MOTEHIMATIOM.
S. Dnektpuyeckas eMkocTh. Konaencatopbl. EMKOCTB TIIOCKOTO KOHACHCATOPA
6. 3akoH Oma a5 y4yacTka 1enu. Enqununa u3mepeHus: ConpoTUBIICHHUS.
7. OT yero 3aBHCHUT CONPOTUBIIEHUE MPOBOIHUKA. CoeAMHEHNE TPOBOAHUKOB
8. 3akoH Jlenna-Jlxoyns. IlpeBpaienre 3HEPTuu B 3JEKTPUUECKUX LIETSX.
9. CropoHHUE CHIIBI. DIIEKTPOABIKYIIAs Crita. BOIbTMETp, €ro BKIFOUEHHE B IETb.
10.  3akon Oma A y4acTka IenHd, COAEPIKAIIEro HCTOYHUK TOKa
11. 3akon Oma B nuddepennmnansaon hopme
12.  IlepBoe mpasuino Kupxrooa.
13.  Bropoe npaBuiio Kupxroda.
14.  MarnutHoe noje. MaruuTHas UHAYKIHS. 3aKOH 3J€KTPOMAarHUTHON MHIYKITUH.
15. 3aKOH 3JE€KTPOMarHUTHON MHAYKIHUU. BekTop MarHuTHON MHyKUMU. JINHKS MarHUTHON
uHAyKIMd. BuxpeBoe nose.
16. Conenouna. UHIyKTUBHOCTD COJICHOU/IA.
17. 3akon buo-Caapa-Jlamaca.
18. Cuna Jlopenna.
19. MarnuTHsble cBoiicTBa BenlecTB. Jlnamaruetuku. [lapamarneTuku.
20.  Deppomarneruku. Iletns ructepesuca. Kosprurusnas cuia.
21. SIBnienue aneKTpoMarHuTHOM MHAYKIMU. 3akoH Dapanes. [Ipasuin Jlenia.
22.  VYpaBHenus MakcBeiia B uHTerpainbHoit (opme. [Tosicauts
23.  YpaBHenms Makcsenna B quddepennuansaoit  Gopme. [TosicHUTh
24.  [kana >1eKTpOMarHUTHBIX BOJTH
25. Koneb6arenpHoe ypaBuenue. [lepuoa. Yactota. AMIuATY 1.
26.  YckopeHHe U CKOPOCTh MPHU KOJIeOATEIIbHOM JIBIKEHUH.
27.  MareMaTu4yecKkuili MasiTHUK.
28.  3aryxaromme KoiebaHus.
29.  TloreHmmanbHas U KHHETHYECKAs SHEPTUs K0JIeOaTeNbHOTO ABHKEHUS.
30.  Brmyxnaennsie konebanus. PezoHanc.
31.  BouHOBO# (poHT. BomHOBas TOBEPXHOCTb.
32.  YpaBHeHHeE IUIOCKOU Oerymieil BOITHBI.
33.  Ilonsarue nonspuzanuu. HemonsipuzoBanHslil cBeT. Buasl monspuzanuu.
34.  Tlonspuzarop u aHanu3zarop. 3akoH Maioca.
35.  Uurepdepenuus. KorepeHTHble BOJHBI. Y CI0BHE maxX U min HHTEp(HEpEeHIUH.
36.  Hudpakuus cera. [Ipunmun [tolirenca — @penHens.
37.  Tlonsrtue 30H ®peHens.



38.  Mudpakuus Ha KpucTaunaeckoi pemerke. @opmyna Bynsda — bparros.
39.  3axon byrepa-Jlam6epTa- bepa.

40.  Crpoenue aTromMa. ATOMHOE SIIIpO.

41.  Tlocrynatsl bopa.

@opMa OI[€EHOYHOr0 CpPeACTBA: YCTHBI ompoc Ha jekiuoHHoM 3aHsatuu (YO), moknaa Ha
JneKIroHHOM 3aHsaTuu (/l), BeIMonmHeHue nabopaTopHbiX pabot (JI/p), KoHTpoibHas pabota
(K/p), TectupoBanue B cucteme nuctaHionHoro ooyuyenus (T/I).

9. Y4eOHO-MeTOAMYeCKOEe M HH(POPMALMOHHOE o0ecneyeHue JUCHUIIJIMHBI (MOAYJIs1)
a) OCHOBHasI JIUTEpPaTypa:

1. boupapes, b.B. Kypc o6meit ¢usuku: B 3 kH. Kuura 1. Mexanuka: YueOHUK AJis
6akanaBpos/b.B.bonnapes, H.Il1.Kanamuukos, I'.I.Crmpun. — 2-e¢ u3n. — M.: H3parenscTBo
IOpaiir, 2019. — 353c. — (Cepusi: bakanasp. YrinyOneHHbI Kypc).
https://urait.ru/viewer/kurs-obschey-fiziki-v-3-kn-kniga-1-mehanika-

425487#page/1

2. Bonnapes, b.B. Kypc obmeit ¢usuxu: B 3 xu. Knura 2. Dnexrpomarnetnsm. Onrtuka.
KBanroBas ¢usuka: Yuebuuk s 6akanaspos/b.B.bonnapes, H.I1.Kanamuukos, I'.I'.CriupuH. —
2-e m3a. — M.: U3natensctBo HOpaiit, 2019. — 441c. — (Cepusi: bakanaBp. YriayOieHHBIH Kypc).
https://urait.ru/viewer/kurs-obschey-fiziki-v-3-kn-kniga-2-elektromagnetizm-
optika-kvantovaya-fizika-425490#page/2

3. bounmapes, Bb.B. Kypc o6me#i ¢usuku: B 3 kH. Kuura 3. Tepmoamnammuka.
Craructuyeckass ¢usuka. CrpoeHue BemiecTBa: YueOHMK st OakanaBpos/b.B.Bonnapes,
H.IT.Kanamuukos, I'.I'.Cnupun. — 2-¢ uzn. — M.: UsmarensctBo [Opaiit, 2019. — 369c. —
(Cepus: bakanasp. Yrny6nennsiii kypc). https://urait.ru/viewer/kurs-obschey-fiziki-v-3-
kn-kniga-3-termodinamika-statisticheskaya-fizika-stroenie-veschestva-

425491#page/l

4. Tpodumonra, Taucust UBanoBHa Kypc ¢uzukn, ISBN 5-7695-2629-7 yueb.mocodue
hiae: BY30B 2006, 221c.
https://mf.bmstu.ru/info/faculty/kf/caf/k6/lit/docs/uchebnik/Trofimova Kurs_fiziki
.pdf

5. PemuzoB,Anexcannp Hukonaesnu Kypc  ¢uswmku, y4eOHMK 111 By30B, M.:
N3narenscTBO Hpoda, 2006 , 1442 c.
https://fileskachat.com/getfile/47110 5c46c44574de8980bf925e5d933e4fdf

6. CagenneB,Urops Bnagumuposuy  Kypc pusuku.yueOHuk mis By3oB.B 3-x Tomax, Tom
1: Mexanuka. MonekysipHas (pu3nka 1989.

7. Enkanosa, Tamapa MuxaiinoBHa TecTsl o ¢usuke, yued.mocodue 2017,

0) lono/iHuTeILHAS JINTEPATypa:

1. CagenbeB, Urops Bramumuposuu Kypc obmeit ¢uszuxu. B 3-x T., yuebnuk, , Tom 1:
Mexanuka.Monexynspras ¢usuka 2011 http://ind.pskgu.ru/ebooks/savl.html

2. Cagenbes, Urops Bragumuposnu  Kypc obmeit ¢pusuku. B 3-x T., yueOnuk, , Tom 2:
DrextpoauHamuka u ontuka 2011. http://ind.pskqu.ru/ebooks/sav2.html

3. Cagenbes, Urops Bragumuposuu  Kype oOmeit ¢usuku. B 3-x T., yuebnuk, , Tom

3:AtoMHas u sgepHas GU3MKa 2011. http://ind.pskgu.ru/ebooks/sav3.html
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http://ind.pskgu.ru/ebooks/sav1.html
http://ind.pskgu.ru/ebooks/sav2.html
http://ind.pskgu.ru/ebooks/sav3.html

4. I'pudos JI.A., IlpoxopreBa H.M. OcnoBbl ¢u3ukn. M., Owmsmarmaur, 1995.
http://www.ph4s.ru

5. Kosznos C.H. Konebanus u Bomsbl, M., WM3a. Mock. yHuBepcuteTa, 1991.
http://studentik.net

6. Caenre U.B. COopuuk BompocoB u 3amad 1o ¢usmke, M., Hayka, 1988.
http://studentik.net/knigi/knigi-fizika

7. Bonbkenmreitn B.C. COopHuk 3amad mo oOmemy kypcy ¢usuku, M.: Hayka 1990.

http://www.ph4s.ru
8. Bepxieesckuii kype ¢pusuky, T. I - V, M., Hayka, 1977. http://studentik.net/knigi

B) mporpamMmMHoe odecnneuenue u MHTepHeT-pecypchl
ObecrieueH TOCTYI K COBPEMEHHBIM IMpodecCHOHANBHBIM 0a3aM JaHHBIX, WH(HOPMAIMOHHBIM
CIIPaBOYHBIM U MTOMCKOBBIM cucteMaM (6ubmmoreka COI'Y):

1. DnexTponHas oubnmoreka aucceprauuu u aBropedeparoB PI'b (351 PI'B) (https://dvs.rsl.ru).
2. OBbC «YuuBepcurerckas oudanoreka online» (https://biblioclub.ru).
3. ObC «Hayunas snektponHas oudimoreka eLibrary.rux» (http:/elibrary.ru.)
4. VYuupepcanbHas 0a3 nmanabix East View (https:/dlib.eastview.com). Jlorun: Khetagurov;
[Tapons: Khetagurov
5. OBC «KoncynpTanT cTymentay. http://www.studentlibrary.ru
6. ObC «lOpaiiT» - oOpa3oBaTenbHas cpela, BKIIOYAIONIAs BUPTYAIbHBIM YHTANbHBIA 3al
Y4eOHHMKOB U YUEOHBIX MTOCOOUI OT aBTOPOB M3 BEAYIIHMX BY30B Poccuu 1mo Bcem HarpaBiIeHUSIM
U crenuraibHocTsIM (Www.biblio-online.ru)
7. Uudopmarimonto-mpaBoBoit mopran «["apant» (http://www.garant.ru/ ).

8. CnpaBouHas npaBoBas cucrema Koncynbsrant [Ltoc (http://www.consultant.ru/ ).

CocTaB JIMIIEH3HOHHOT0 M CBOOO/HO PacNPOCTPAHAEMOI0 NIPOrPAMMHOI0
o0ecrieyeHusi, B TOM YHCJIe 0TEe4eCTBEHHOI0 IPOU3BOACTBA

Ne i/ HaumeHnoBanue Ne noroBopa (auueH3us)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
L 04.2016 T
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 1.
AHTHBHpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 mo
3. nporpammHoe obOecniedenue | 14.03.2019 r, npoena o 2021 r.
KasperksyTotalSecurity
[Tporpamma s O9BM «bank | Pazpabotka cory CBuaeTenscTBo 0
4 BOTIPOCOB  JIUISl  KOHTPOJIS | TOCYJAaPCTBEHHON PErHCTpalliil TPOTPaMMBI LIS
' 3HAHU OBM Ne2015611829 ot 06.02.2015 . (6eccpouHo)
5 CiscoWebex- Cuctema | OOO AiictekmoroBop Ne J183-2020 ot 10.08.2020-
' MIPOBEICHUS BEOMHAPOB. 10.08.2021 .
Cucrema moucka TeKCToBbIX | Ne795 ot  26.12.2020  (meiicTBuUTENEH /0
6. 3aMMCTBOBaHMI 30.12.20211) ¢ 3AO «AnTtu-Ilnaruar
«AHtumaruat.BY3»
[Tporpammuoe obecneuenne | CBOOOAHOE MporpaMMHOe odecneueHne(0eccpovHo)
7 JUTst penaKkTUPOBAHMS
' XUMHUYECKUX  popmyn  ISis
Draw
8. Cucrema TecTupoBaHus | Ne468 or  03.12.2013 NIl  CyHratynus
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| Sunrav WEB Class | P.T.(6eccpouno)

DieKTpOHHAas oubnmoteka | https://dvs.rsl.ru
1. nuccepranud U aBropedeparos | Tpebyerca peructpauus B OuOIHMOTEKE
PI'B(OB PI'B) cory
OBC"YHuBepcuterckas Oubmuoreka | https://biblioclub.ru
2. ONLINE" Tpebyercs peructpanuss B OuOIHOTEKE
cory
29bC «Hayunas aneKTpoHHas | http://elibrary.ru.
3. 6ubimoreka eLibrary.ruy» Tpebyetcst peructpamusi B Oubimoreke
cory
4 VuusepcanbHas 0a3 manubix East | https:/dlib.eastview.com
' View Jlorun: Khetagurov; ITapons: Khetagurov
OBC  «Koncynprant  crygenta» | http://www.studentlibrary.ru
CryeHyeckast snekTpoHHas | Tpebyerca peructpauus B OubmMOTEKE
5 oubnmoreka 1o Memunuackomy u | COI'Y

bapManeBTHUECKOMY 00pa30BaHMUIO,
a TaKKe MO €CTECTBEHHBIM M TOYHBIM
HAYKaM B IIEJIOM.

OBC «IOpaiit» - obpasoBarenbHas | WWw.biblio-online.ru
cpeaa, BKIrOYarolas BI/IpTyaﬂbHHI‘/’I Tpe6yeTCH perucTtpauust B OnoIMoTEKE
yuTaNbHBI  3an  yueOHukoB u | COI'Y
6. yueOHBIX IOCOOMI OT aBTOPOB W3
BeAylIuX BY30B Poccun mno BceMm
HaMpaBJICHUSAM U CHEIHATBHOCTIM

10. MarepuaibHO-TEXHUYECKOE olecriedeHne JUCIUIIHHBI (MOIYJIs)

Y4eOHblE ayIUTOPUHU MJIs TMPOBENCHUS 3aHATHH JIEKIIMOHHOTO THIA, CEMHHApPCKOTO THIIA,
KyPCOBOTO MPOCKTHPOBAHUS (BBITIOJHEHHUS KYPCOBBIX Pa0OT), TPYIIOBBIX W WHIWBHYJTbHBIX
KOHCYJIBTAIMH, TeKYIIEro KOHTPOJIS U MPOMEKYTOYHON aTTeCTAIlH, a TAK)KE CaMOCTOSATEITbHON
paboThl 00YUYAIOMIMXCS: MPETOIaBaTeIbCKUN CTOJ, CTYJ, CTOJNBI U CTYJNbs JUIsl 00ydYaronIuxcs,
kadenpa, kKaccHas 10CKa.

O6GopynoBanue: HurepaktuBHOEe MysbTUMenuitHOe oOopyaoBanue (Jlocka FOX 1BS82,
[IpoexTop Aser U5200) KommbroTep B KOMILJIEKTE (MonwuTtop (BENQ
G2255A<Black>)//Cuctemusiii 6510k — 11IT. ¢ IpOorpaMMHBIM OO€cTieYeHHEM, BBIXOJJOM B CETh
WHTEpHEeT U T0CTYNOM B 3JIEKTPOHHYIO HH(OpMAIIMOHHO-00pa3zoBaTenbHyto cpexy COI'Y
[Tporpammuoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free; Cucrema tectupoBanuss Sunrav WEB Class (Beccpounoe I10);
[TporpamMmMHOe obecrnieueHue sl pefakTupoBanus xuMmudeckux ¢opmyn Isis Draw (beccpounoe
I10); Koncynbrant mmoc; CucrteMa MoucKa TEKCTOBBIX 3aMMCTBOBaHMMA «AHTHIUIaruat.BY3y;
[Iporpamma s OBM «bank BompocoB st KoHTpoisi 3HaHuit»; ['apant; Cisco Webex;
JIEMOHCTPAIIMOHHBIC U YU4eOHO-HATJISTHBIE TOCOOMS (BHUACOTIPE3CHTALIHS).

JlabopaTopust MEXaHHUKH: TPEOAaBATEILCKUN CTOM, CTYJI, CTOJBI U CTYJbs JIJs 00y4YarOUIUXCs,
n1abopaTopHbIE CTOJIBI, KJIACCHAs HOCKA.

Oo6opynoBanue: TpudunsgpHelii TOABEC, INTAHTCHIUPKYIH, MHKPOMETPBI, HWMITYJIbCHBIN
cekyHmomep, masTHuK Ob6epOeka, aneKTpoHHbIN ocimuiorpad 30-7, 3BykoBoi reneparop 31-1,
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muaaMuk [']1-5, mukpodon M/, yecunmurens YHY-5, ontudeckass ckambsi, MASTHUKOBBIN KoTIep
XP-05, mamnaa ATBy1a. Y CTaHOBKA ISl BPAIlATEIbHOTO JBUKEHUS

VYcraHoBKa s ONpEAENeHUs] CKOPOCTH 3ByKa B BO3JyXE METOJIOM  CJIOKEHUS
B3aMMOIIEPIEHUKYJIISIPHBIX KOJIeOaHU.

VYcTaHoBKa A1 ONPEIENIEHUs] 3aKOHOB BpalllaTeIbHOIO JBMKEHMSI. Y CTAHOBKA JJIs1 ONPE/IEIICHUS
MOJYJSl CIOBUTAa M BEIIECTBA IPOBOJIOKM. YCTaHOBKA JUIsl ompenaeneHus Koddduuuenra
BHYTpPEHHEro TpeHus no merony Ctokca.

YcTaHoOBKa AJIS ONpEJENICHUs] YCKOPEHHUs CBOOOJHOTO MaJeHHs C MOMOILBI0 OOOPOTHOrO U
MaTEeMaTHYECKOro MasiTHUKA

VYcTaHOBKa /1715 ONIPEEIEHUS 3aKOHOB BPallaTeIbHOTO IBUKEHUS.

VYcraHoBKa s ONpeAENeHUS] MOMEHTa HWHEPLUUU DPA3IMYHBIX Tell METOJOM KpPYTHJIbHBIX
KOJIeOaHUH.

YcraHoBKa 11 onpeieraeHust KO3 QUIIMeHTa BOCCTAHOBIICHUS. U BPEMEHU COyJapeHusl yIpyrux
11apOB.

Jlaboparopuss MOJIEKYJISIpHON (QU3MKU W TEPMOJMHAMUKH: IPENOJaBaTEIbCKUI CTOJ, CTYI,
CTOJIBI U CTYJIbsI I 00yUaroIMXCsl, 1a00paTOpHbIE CTOJbI, KJIACCHAS JOCKA.

Ob6opynoBanue: [lcuxpomerp Acmana, urpomerpudeckuii ncuxpomerp. Mukpockon MBC-1.
OxcnepumenTtanbHass ycranoBka OTIII-1. Becwt - A250; Cexynaomepsl. Kommpeccop,
Bakyymertp-Bur 2I1. TepmoMeTpsl, TOpeIKH.

Cocypl, KanuisipHble TPYOKH, MEH3ypKH, KpaHuku. YcranoBka OTII-1-3; repmonapsr XA, MK.
VYcranoska ®TII-1-1, peomerp, manomerp Tepmonapubiii JIT-2. Bucko3umerp, Memainka,
HarpeBarenb. 3ByKoBoW reHepatop [3-1, tenedponnas TpyOka. Tureab ¢  0JOBOM.
OxcnepuMenTasbHas ycraHoBka OTII1-11. [Ipubop ans usmepenus ko3pduirieHra 06beMHOTO
pacupenus. [leus, ransBanomerp M273/1, peoctar PIIC-0,6, PHM -1000 om.

Portaumonnsiii BakyymHblil Hacoc LIBJI-100, nacoc dpopBakyymusiiit TRIVAC. YcunurensYHY-
5. I'eneparop 'HYIII 31. YcraHoBKa AJis ONpEENIEHNs MOJIEKYJISIPHOM MacChl U INIOTHOCTH Tas3a
METOZOM OTKAa4YKH. YCTaHOBKA JUIS OmpereneHust Kod((UIeHTa TeIIonpPOBOIHOCTH METOAOM
HarpeTod HUTH. YCTAaHOBKA MJI OINpPEAEICHUS OTHOUICHMS YAEIbHOW TEIUIOEMKOCTH IIpU
MOCTOSITHHOM O0BbEME U MOCTOSTHHOM JaBieHuu MeroaoM Knemana m [lezopma. YcraHoBka st
ONpEACIICHUsT BIAXXHOCTH BO3AyXa. YCTAHOBKA JUIs OIpPENEICHMS JIMHEHHOTO pacUIMpEeHUs
METaJUIOB. YCTaHOBKa il ompeneneHus: KoddduuiieHTa BHYTPEHHErO TpPEHHUS W JUIMHBI
cBOOOJHOrO mpobera MOJIEKYJl BO31yXa. YCTaHOBKAa JJs ONpPEIeNeHHs KpPUTHYECKOU
TeMrepaTrypbl mapoB d¢upa. YcTaHOBKa s onpeaeneHus kKoddduumeHta 00BEMHOTO
pacIIMpeHyst KEpOoCUHaA. Y CTaHOBKA JIJIs ONIPEIEICHUS BaKyyMa.

Jlaboparopus 31eKTpUYECTBA U JIEKTPOMArHeTu3Ma: MpenoiaBaTeabCKuil CTOM, CTYJI, CTOJBI U
CTYJbsl Ul 00y4aroImuxcsl, 1abopaTopHble CTOJbI, KJIACCHAasA A0CKa, Kaderpa

Ob6opynoBanue: ['anpBanomerpsl M273/1, marasun conporusnenus P-33, peocratst PIIC-0,6;
PHM -1000 om, ucrounuku nocrossuHoro toka MIITJ-1, BYII-2, xkmtoun, Bempsamutenu B-24,
amnepmerpsl ACTI51; 359; M1690A. Bonstmerpst ACTB; BonbrmeTp yHuBepcanbHbll B7-
21A; Boastmerp 2421; Boastmerp C50; mumnuBonbt™meTpbl B3-38A, B3-33; conenowun,
TOpOWIHOE KOJbIo. ['eHeparopel 3-56/1; 3BykoBoii reHeparop PQ; I'eHeparop curHamos
stanonnblii ['CO-1; I'eneparop 1'3-34; 3BykoBoii reHeparop PQ. DnexkTpoHHBIN ociunmiorpad
PO; Dnekrponnbiit ocumuiorpad 30-7; DnektponHsd ocmmwuiorpad- H3013; Ocuunorpad
OMIII-2M; OcmunorpadC1-73; xarymku wuHIyktuBHOocTH P 547. Moaymu: ®I1D-05-
B3auMonHaykuus, PI13-09; OIID3-11- BemHyxneHHble Konebanus; OI1DI-08- mpeobpasoBarenn
uMmirynbcoB, ®IID-10 3aryxaromme konebanus, PI1D-04- mar. mone conenomma PIID-13-
cBsizanHble KOHTYpHI, PI1D-07- sBnenne rucrepesuca; OIID-02- cernerosnextpuk; PI1D-12-
penakcaioHHble kojeOanus. Tpanchopmaropsl TH-60, BuOpaTOpbl, HarpeBaTelIbHbIC M€Y,
tepmoniapsl XA; MK. Tepmoanextpuueckue nupomerpsl- [IPOMUHDB. Monens aunosns,
nsuratenu J[2-I11, IK-6-4Y4. U3mepurens nHAyKTUBHOCTH U eMkocTH E12-1A. MynbTumep
mudposoit JIT838. YcraHoBKa Ais MCCIENOBAHUS AIIEKTPOCTATHYECKOTO TOJS. Y CTAaHOBKA IS
OINpECIICHUs] LIYHTUPOBAaHUS T'aJIbBAHOMETPA W COINPOTUBIICHUS TaJbBOHOMETpA. YCTaHOBKA



JUISL OTIpENIETICHHUs] EMKOCTH KOHJEHCATOPOB. Y CTaHOBKA JJISi ONPECIICHUs JTUAIEKTPUUYECKUX U
MarHUTHBIX ~ CBOMCTB  BEWIECTB. YCTAHOBKa JUId  M3y4yeHHs  (EppOMarHeTUKOB U
CErHETORJIEKTPUKOB. Y CTAHOBKA JJIsl ONIPEAEIICHUS] MarHUTHOTO T10JIS COJIEHOM/1a

YcTaHoBKa 7S ONpeesieHHs] BBIHYK/IEHHBIX KoJeOaHi B Koie0aTeIbHOM KOHTYpe. Y CTaHOBKA
JUISL M3Y4YEHHsI OJIHOMOJYTEPUOJHOTO M JIBYyX MHEPUOAHOIO BBINIPSAMUTENEH. YCTaHOBKA s
ONpECIICHUs] W3MEpPEHUs] CaMOMHIYKLIMU EMKOCTH, M IpoBepku 3akoHa Oma mid wnenu
NEPEeMEHHOTO TOKA. YCTaHOBKAa JUIsl M3MEPEHHUs AJIEKTPOJBIKYIIEH CHIJIBI  METOAOM
KOMIIEHCAIUK. Y CTaHOBKA /Il U3MEPEHUS YaCTOThI IEPEMEHHOIO TOKA.

Jlaboparopusi ONTUKU: MPENOJAaBaTEIbCKUI CTOJ, CTYJ, CTOJIBI U CTYJbi JUIsl 0Oydaromuxcs,
71abopaTOpHbIE CTOJIBI, KJIACCHAsI JOCKA.

Ob6opynoBanue: Onruueckas cKambsi, HaOOp JMH3. 3puUTeNbHas TpyOa, LIKana, pyJeTkKa,
mukpockon MBC-1, o0bexTuBHbIN MuKpomeTp. Mukpockornsl MBC-2; Mb- 4, pryTHas nammsl
JPI', crexisiHHas T1UIacTUHKA, JWH3a. JlamMmbel HakaiuBaHUs, CBETOQWIBTPHI, OHUIIPU3IMA
DpeHens, OKyIsApbl CO WIKAJIOH, ONTUYECKask CKaMbsi C MEPHOU JIMHEHKOU.

lNazoBerit mazep JITH-105, JITH-109, mudpakunonnas pemerka 1/100, meneBas guarpamma,
sKkpanbl. CriekTpanbHast pTyTHast jammna, Hatposble namnsl J{lHaccmenHble ¢unbTp. ['oHHOMETD
I'S. Honspuzaropsr (monspusan. miactunel). Cnekrorpad MCII-30, Cnexrponpekrop T1C-18,
kommaparop MUP-12. Konopumerper KOK -2MII. Ilonspumerpsr —CM-3. Pedpaxkromerpsi:
NP®-23, PIUI-3. Habop mnpusm. Croekrpoporomerp CDP-26. Mukpockon MM3-3.
Muxkpounreppepomerp —JIlunauka MUU-4. @oromerp KDK-3. Ocerurens OU-9M; OU-18.
VYcraHoBka 1715 omnpeneieHusl (PU3MUKECKUX BEIUYMH KajopuMmeTpoM, kojopumeTrpbl KOK -
2MII. YcranoBka s onpenieneHus nokasarens npeaomienuss Ha UP®-23, PITJI-3. YcranoBka
JUISL OTIpE/ICNICHUS] PACCTOSIHUS MEXKY M0J0CaMU [TOYEPHEHUSI TOJIOrpaMMbl TOHUOMETpOM ['-5.
VYcraHOBKa 1715 ONPENEIeHHs paauyca KPUBU3HBI JUH3bI U JAJIMHBI CBETOBBIX BOJH C IIOMOIIBIO
konen HproToHa. YcraHOBKa Mg M3ydeHMs JJIMH BOJH YM-2. YcTaHOBKa Uil ONpENeiIeHUs
(dokycHBIX paccTostHUM JIWH3 110 beccento. YcraHOBKa Jis ONpe/ieeHus! BBICOThI TOBEPXHOCTH U
paccTosiHuA MeXAy HHTep()EepPEHLIMOHHBIMU TIOJIOCAMU. YCTAaHOBKA JUISL OTPENEICHUS JUTHHBI
BOJIHBl M3JIy4eHHUs ra3zoBoro Jjasepa. [Ipubop a1 ompesneneHus OCBEIIEHHOCTH Ha pabodeM
MecTe.

JlaGopaTopus aTOMHOM U siiepHOM (PM3MKU: TpenojaBaTeIbCKUM CTOJN, CTYJI, CTOJBI M CTYJbS
JUTsE 00y4aroImuXcs, JJadopaToOpHbIE CTOJBI, KIIACCHAs IOCKa, Kadeapa

O6opynoBanue: [Tupomerp, aBroTpanchopmarop, pearreamerp —paguometp JAI1-5B; nozumerp
JAPI'3-02, wucrounuku nutaHus, mMoxyiab ®PIID-06, BonbTMETpHl LU(POBHIE, AMIIEPMETPHI,
doTomuoasl, MoHOXpomaTop-YM-2, paspsanas mgamna tuna TBC-15, pryTHas namma.
YcTaHOBKa JUISL OTIPENEICHUs] BHICOKHX TEMIepaTyp € MOMOMIbIO CHEepUIecKOro MUpoMeTpa ¢
UCUe3aolle HUTHhIO. YCTaHOBKA JJIi M3MEPEHUs] SHEPreTHUYeCKON OCBEIIEHHOCTH OOBEKTOB
PAT-2I1-KBaprr 41. YcTaHOBKa aTOMHOTO M SMHCCHOHHOTO crekTpanbHoro anamuza VCII-30.
VYcraHoBKa s ONpeneNeHus MOCTOSsHHOM Punbepra. VYcraHoBka s onpeneneHus
pamuanmonHoro ¢ona - pamuomerp JB-5. YcranoBka st onpeneneHuss pabOThl BBIXOAA
3JIEKTPOHOB U3 MeTallIa.

Jlaboparopuu: KOMIIBIOTEPHBIE KIIACCHI I IPOBEIEHUS TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON
aTTeCTalluH, a TAKXKe CAMOCTOATEIbHON paboThl 00yYarOIUXCS:

NPEenoIaBaTeILCKUI CTOJ, CTYJI, CTOJIBI M CTYJIbS IS 0Oydaronuxcs, kadeapa, KiaccHast J0CKa.
Ob6opynoBanue: KoMmbroTepbl A1 KOMIBIOTEPHOTO Kjacca B KOMIUIEKTE - C HMPOrpaMMHBIM
oOecrieyeHneM, BBIXOJIOM B CeTh VIHTEpHET M JOCTYNOM B DJIEKTPOHHYIO HH(OPMAIMOHHO-
obpazoBarenbHyto cpexy COI'Y; uctounuku 6ecniepedoitnoro nmutanus, [ppon, kommyTaTop s
kiacca D-Link DGS-10240, unrepaktuBHas mocka 78%(1702070/15112/11344/2+ mpoektop
Beno MX503.

[Tporpammuoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free; Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10);
[TporpamMHoe obecrieueHue s pefakTUpoBaHus xumuueckux gopmyi Isis Draw (beccpounoe



[10); KoncynberanT mitoc; CucremMa moucKa TEKCTOBBIX 3aMMCTBOBaHUN «AHTUILIaruaT BY3y;
[Tporpamma ans OBM «bank BompocoB i KOHTpois 3HaHui»; [apant; Cisco Webex;
JIEMOHCTPAIIMOHHBIE U YU4eOHO-HATJISHBIC TOCOOUS (BUACOTIPE3CHTALIHS).

bubnuoreka, B TOM 4Mcie YATAIBHBINA 3aJ: CTOJIBI M CTYJbS U1l 00y4aromuxcs, KOMIBIOTEPHI B
KOMIUIEKTE - C MpPOrpaMMHBIM OOECIEUEHUEM, BBIXOJAOM B ceTh MHTEpHET M JOCTynoOM B
3NIEKTPOHHYIO HHPOpPMaLMOHHO-00pa3oBaTenbHyto cpeny COI'Y

[Mporpammuoe ob6ecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip;

WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Koncynprant itoc; ['apant; Cisco Webex;

ObC"Yuusepcurerckas 6udanoreka ONLINE" https://biblioclub.ru

OBC «Koncynbrant ctynenra»  http://www.studentlibrary.ru

9BC «lOpaiit» www.biblio-online.ru



11. JInct 00HOBIEHUs/AKTY A I3 AT

1. IlporpamMmMa akTyanu3upoBaHa.

BreceHHble H3MEHEHUS PACCMOTPEHBI U YTBEPKJIEHBI Ha 3aceaHuu Kadeapbl GU3NKU U
acTpoHOMHUH 0T «27» ntons 2018 r., mporokos Ne 9.

OnoOpenbl Ha 3aceqaHuu coBeTa (aKyJbTeTa XUMHUHU, OMOJOTUA U OMOTEXHOJOTHUU OT
«29» nrona 2018 r., mporoxosa Ne 11.

2. [Iporpamma akTyaau3upoBaHa.
BreceHHbIC M3MEHEHHS PACCMOTPEHBI U YTBEPXKIIEHBI HA 3acelaHuu Kadeapbl GU3NKU U
actpoHomuu oT «18» utonst 2019 r., nporokon Nel2.

Onobpensl Ha 3aceaHuy coBeTa (DaKyJIbTeTa XUMHHU, OMOJOTHH U OMOTEXHOJIOTUU OT
«01» wmrons 2019 r., mpotokosa Ne 12/18-19.

3. IIporpaMmma akTyaau3upoBaHa.
BHeceHHbIC M3MEHEHUS PACCMOTPEHBI U YTBEPKIIEHBI Ha 3aceaHuu Kadeapsl GU3NKU U
acTpoHOMUH OT «25» utoHs 2020 r., mporokosa Ne 10.

Onobpensl Ha 3aceaHuy coBeTa (haKkyIbTeTa XMMHHU, OMOJIOTHH U OMOTEXHOJOTUU OT
«30» urons 2020 r., mpotokos Ne 10/19-20.





