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Hucnunmuna «®usukay oTHOCUTCS K o0s3arenbHON yactu bioka 1 OIIOIT mo HampaBieHHio

noAroToBku 18.03.01

«Xumuyeckaa mexHono2uA»

(b1.0.02.03), sBusiercs 00sI3aTENBbHON AJIs

OCBOCHHMSA CTYJCHTaMHU OYHON M OYHO-3a0YHOM (hOpM 00YUEHHUsS Ha TIEPBOM U BTOPOM T'OAY OOyUCHHS
BO 2 U 3 ceMecTpax, COOTBETCTBEHHO.

s ocBOEHUs AMCLUIUIMHBI CTYJAEHTBI UCIOJB3YIOT 3HAHUS, YMEHUSA U BHUJIBI JIEATEIbHOCTH,
cOopMHpOBaHHBIE B INpoliecCe M3y4eHMs TUCHMIUIMH «Marematuka», «Heopranuueckas XuMus»,
«Ctpoenue BemectBay. Jucrummnaa «Du3nka» SBISETCS OCHOBOW JJIS U3YyYCHHs Takux obiacreit

3HaHUA KaK (1)I/I3I/ILIGCKa$I XUMHUs, KOJUIOWIHAA XUMUA, paIUOXUMUA U PATUOSKOJIOTHA.

HCJIHMI/I OCBOCHHUSA NUCHUITIMHBbI «Pusuka» ABJIAIOTCS

FJ'IY6OKO€ U IPpaBUIIBHOC ITOHHMMAaHHEC IIPOLECCOB U ﬂBJ'ICHHfI, MMPOUCXOIAIIUX B HEXHBOM
IIpupoaec, MO3BOJIAIOIICE ITOHATh B3aUMOCBA3b U B3AUMOIIPOHUKHOBCHHUEC (bI/ISI/IKI/I 1 XUMHH.
KypcC (1)I/I3I/IKI/I JOJIXKCH ITIO3HAKOMUTH 6y,Z[y1H€1"O XHUMHKa C OCHOBaMH N MCTOJaMM (1)I/I3I/I‘ICCKOFO
9KCIICPUMCHTA U IPUMCHCHUCM €TI0 B XUMHUUYCCKUX UCCICAOBAHUAX.

Saua'm JAUCHHUIIIMHbI

HU3YUCHUC OCHOBHLIX 3dKOHOB (I)I/I3I/IKI/I B paMKax IIpOorpaMMBbl JUCLHUIIINHBI,
q)OpMI/IpOBaHI/Ie YMCHHA pellaTb KOHKPCTHBIC 3aJjdadd W  BBIIIOJIHATH J'Ia60paT0pHBIe

OKCIICPUMCHTHI.

(dbopMUpOBaHHE TMPEACTABICHUH O METOJaX TEOPETUYCCKOTO W IKCIICPUMEHTAILHOTO

HCCICIOBAHUA 3aKOHOB (I)I/I3I/IKI/I.

1. ILranupyembie pe3yJbTaThl 00yYeHHs M0 JHCHUIIHHE, COOTHECEHHBIE ¢ IIAHUPYEeMbIMH
pe3yJibTaTaMi 0CBOEHHsI 00Pa30BaTeIbHOM MPOrpaMMbl (KOMIETEHIHSIMH M HHIHKATOPAMHU
JMOCTHIKEHUS] KOMIIeTEeHIIHi)

I[lnanupyemble pe3yJbTaThl 00yUeHHS MO IMCUUILIMHE HaumenoBanue
(M0ayJ110), B COOTBETCTBMH € HHAMKATOPOM JOCTHKEHHS OLICHOYHOI'0
Popmupyemble KOMIIETeHIIUH cpeacrsa
KOMICTCHIIHHA Nuaukarop Pe3yabTaThl 00yueHus
(kox, coneprkarnue JAOCTHKEHHUS N0 AMCHUILTHHE™*
KOMIIETEHLIUH) KOMIeTeHIMH™
(xom, comepxaHue
WHANKATOPA)
YK-1.1. AHanuzupyeTr | YMeThb aHaIU3UpPOBaTh IaHHBIE, 3agaga
3ajady,  BbgeNnAs  ee | NOJNYYCHHBIC B XOI€ BBIIOIHEHHUS
6a3oBbie cocTapistomme; | J1A00PaTOPHOH paboThl
3HATh OCHOBHBIE 3aKOHBI (PH3UKH
VK-1. CrocoGen Baagers TaOMUYHBIMU M CIPABOYHBIMH
OCYIIECTBISTh  MOUCK, MaTepHaaM, Ui YCIEUIHOrO aHaIu3a
KPUTUYECKHI aHAIN3 U TOCTaB/ICHHOH 3a/1a1H
cuHTe3  uHQOpMALMH, YK-1.2. Omnpenensiet, | YMeTh ONpeaensTb U HHTEPIPETUPOBATh Tect
IIPUMEHSATh CHCTEMHBIH | UHTEPIPETUPYET u | Pusnveckue napamMeTpsl CUCTEM
TMOMXO/ /UIA pelIeHHs | PAaHKHpYeT MHMOPMAIHIO, 3HATH OCHOBBI IPOTEKAHUSI (PU3UUECKUX
IIOCTaBJIEHHBIX 3a7a4 TpeOyeMyio Ul PEIICHHUs HponeccoB
N ) Buagerp nmpuemMamu 1 HaBBIKAMH,
TIOCTARIICHHOM 3a/1atH, TIO3BOJISTIOIIUMH PaHKUPOBAThH
MOJIY9CHHYI0 HHPOPMAITUIO




YK-1.3.  OcymiectBiasieT | YMeTh MO0JIb30BATHCS KOMIIBIOTEPOM U Huckyccus
IIOUCK HHCI)OpMaHI/H/I 11 KOMIBIOTEPHBIMU IIPOIrpaMMaMi,
pellleHns  mocTapieHHoii | NO3BOLIOUMME OThICKATH nHdopmanuio
3HaTh, r/ie ucKaTh HH(OpPMaLHIO,
3aa4d 1O  Pa3IUIHBIM
) TIO3BOJISIIOIYIO PEIIUTh (PU3HYECKUE 3aauu
THIIaM 3aMpOCOB, Baagerp HaBbIkamMy pabOTHI C MOUCKOBBIMHU
CHCTEMaMH
YK-1.4. Tlpu o6paborke | YMeTh 00pabaThIBaTh MOIYICHHYIO Hoxman
HH(pOPMAIIHH oTauuaer | HHPOpManuio, GOPMHPOBATE CBOE MHECHUE
baxTer oT MHeHuii, | 110 H3Y4CHHOMY BOTIPOCY
o 3HaTh KakuM 00pa3oM OTINYATh
UHTEPIIPETALNHi, OLEHOK,
5 MOJTyYSHHBIE I0CTOBEPHBIE (DAKTHIOT
dopmupyer cOOCTBEHHBIC | Lo o0 CHHBIX
MHCHUA W CYHICHUS, | Bragers Gpuiuocod)CKUM IOHSITHHHBIM
APryMCHTHUPYCT CBOH anmapaToM
BBIBOJIBI U TOUKY 3pEHHS, B
TOM 4YHUCIIE C IPIMEHEHUEM
¢unocogckoro
TIOHATUWHOTO arapara.
YK-1.5. PaccmaTtpuBaer u | YMeTh IPUMEHSTH, MOTYYSHHBIE HABBIKH CobecenoBaHue
npeajgaraeT  BO3MOJXKHBIE | JUISl pelIeHUs (PU3NUECKUX 3a7a4
BapUaHTBHI pewieHus | 3HaTH MaTepuai U OCHOBHBIE TIPOLECCHI,
MOCTaBJICHHO 3a7a4d, | MPOMCXOAIINE B OKPYXKAIOIIEM MUpPE
OlLIEHMBasi MX JOCTOWHCTBA | BiianeTh HaBbIKaMM pelieHus: HU3HIECKUX
1 HEJOCTATKH 3amadq
OIIK-3 Cnocoben | OIIK-3.1. [IpumMenser | YMeTb IPUMEHATH 3HAHHSI, NOTYYEHHBIE IO 3amaua
IIPUMEHATH PAcCuETHO- | TEOPETUUYECKUE u | AMCUHILIMHE QHU3NKA, [T PEIICHHs
TEOPETHIECKHUE HOJYIMITUPHIECKHE XUMHYCCKIX 3a/1a4
3HaTh (U3HIECKUE 3aKOHBI, CBSI3bIBAIOIINE
METOJIBl JUISl U3YYCHHUS | MOJENM TPU  PEUICHHH
. . | dusuky c qpyruMu IUCIUIITMHAME
BOWCTB B TB U q XUMHYECKO
CBOHC eec 3ajia CCKOM | B nagers Teopernueckumu u
IPOLIECCOB € HX | HalpaBJICHHOCTH TOTY3MIIMPHEECKUME MOJIEISIMH,
y4JacTHEM c MPUMEHSEMBIMU B (QU3UKE U B XUMHH
UCIIONIb30BaHUEM
COBPEMEHHOI OIIK-3.2. Hcnonb3yeT | YMeTh 1ojb30BaThCsl KOMIBIOTEPHBIMH IMpakTuueckoe
. CpeAcTBaMHU
BBIYMCITHTENLHOM CTaHJapTHOC 3p A Eveell. Word 3ajaHue
S IporpaMMHOe nartn Excell, Wor
Baagers nmporpamMmmamiu, O3BOJISIFOITMMHI
obecrieueHue npu
MPOBOJUTD PACUETHI U CTPOUTH TPaPHKA
peneHnn 3a7aq
XUMHUYECKON
HaIpaBJIeHHOCTH
OIIK-4 Cmocoben | OIIK-4.1. Hcnonb3yeT | YMeTh IpUMEHSTh 0a30Bble 3HAHUS, 3amaya
TIaHAPOBaTh PaGoTHl | Ga30Bble 3HAHMSA B 06JacTH | MOMYYCHHBIC B X0 O0yUCHHS
XHMHYECKOi MaTEMaTHKH H  (H3UKH 3HaTh OCHOBHBIC MaTEMaTHYECKHE 3aKOHbBI
Biagerp MaTeMaTHUECKUM arnmapaToM s
HaIpaBJIeHHOCTH, IIpY TUTAHUPOBAHUH paboT
506 . YCIIEITHOTO IUTAHUPOBAHMS M PELICHHS
00pabaThIBaTh U | XUMHYECKOH o .
P MOCTaBJICHHOI (hr3MUecKoi 3aaun
MHTEPIPETHPOBATH HarpaBJICHHOCTH
MOJTy4eHHBIE
pe3yJbTaThl c
UCIIOJIb30BaHHEM
OIIK-4.2. OOGpabarbiBaeT | YMeTh 00pabaThIBaTh JaHHEIE, Komnoxsuym
TEOPETHYECKUX
. JTaHHBIE ¢ | mosydeHHbIe B X0/1e PU3NIECKOTO
3HAHMH u
UCTIOJIb30BAHUEM OKCIEPUMEHTA
MPaKTUICCKUX 3HaTh CITOCOOBI ANMPOKCUMAITTH
CTaHAAPTHBIX  CHOCO0OB
HaBbBIKOB pemeHns YHCIICHHBIX XapaKTEPUCTUK
MIPOKCUMAIHH
MaTeEMaTUYECCKUX u anrpokcnMary Buaaaerb HaBBIKAMH pa60TI:.I B eXCEl, WOI'd,
YHUCIIEHHBIX




¢usndeckux 3agay XapaKTEPUCTHK a TaKKecrocodamMu OCTpoeHuUs rpaIKoB
HA MHJUTUMETPOBOIT Oymare
OIIK-4.3. YMerb UHTEpPIEPTUPOBATH PE3YIIbTAThI IIpakTrueckoe
I/IHTepnpeTpreT XUMHUYCCKUX Ha6J'IIO)IeHPII71 3aJIaHUE
PE3YNBTATHl  XMMHYECKHUX 3natb OcHOBHEIC (hPHU3NIECKHE
. MIPECTaBIICHUS U 3aKOHBI
HaOIOICHU I c
Baaaerp TOTHYECKIM MBIIUICHHEM,
HCTONB3OBAHICM MTO3BOJIIOIINM HHTEPIIPETUPOBATH
(H3MYECKUX  3aKOHOB  H | pesynpraThl XMMHYECKHX HAGIIOACHMIT
MIPEICTABICHUI 4yepes IpU3My BUICHUS
($u3nYEeCKOroHa0II0JCHUS

3. CTpyKTypa u coep:kaHHe TUCHUTINHBI

3.1 TpynoeMKOCTb AMCUUIJIMHBI

oyHasi popMa | OYHO-320YHAS
o0yueHust dopma
o0yueHust
OO0mas Tpy10eMKOCTh 12 3.e. 12 3.e.
Yacos 1o yyeOHOMY IIaHY 432 432
B TOM 4YmCJIe
ayIMTOPHbIE 3aHATHA (KOHTAKTHas
padora):
- 3AHATHA JEeKIMNOHHOI0 TUIIA 96 64
- 3aHATHSA CEMHUHAPCKOI0 THIA 64 64
-1adopaTopHbie 3aHATHSA 128 64
-KCPUD 6 4
caMoOCTOsITeIbHasl padoTa 66 82
IIpomexyTouHas aTTecTanus —
JK3aMeH 36 36
3auer 36 36

3.2. ConepxaHue TUCHUILIUHEL




HaumeHnoBaHnue u
KpaTKoe
cojiep:kaHue
pa3ziesioB U TeM
JUCIHUILTHHBI

Bcero
(4acel)

B TOM 4YHCJIC

KonTakTHas padora (padoTa BO B3aUMOJelicTBHH ¢
npenojasaresiemM), 4acbl

N3 HUX

3ansgaTusa JIEKIIMOHHOI'O

THIIA

3ansgaTusa CEMHHapPCKOr(

THIIA

3ausaTusa

iadopaTopHOro

THIIA

Bcero

CamocrosiTeJIbHAsI paboTa

00y4JaIerocsi, 4achbl

Ounas

OyHo-3a04YHas

Ounas

OyHO-3a04YHas

OuHas

Ou4HO-3a04HAas

Ounas

OuyHO-3a04YHAs

OuHas

OuHO-3a04HAas

Ounas

OyHo-3a04yHas

Tema 1. ®dusnueckue
OCHOBBI MEXAHUKH

(&)
o

©

N
By

23

Tema 2. OcHOBBI
MOJICKYJIIPHOM (DU3UKH
1 TEPMOTUHAMUKH

48

50

12

18

39

27

23

Tema 3.
DIEKTPUYECTBO U
JIEKTPOMArHETU3M

56

49

20

18

47

27

22

Tema 4. Konebauus u
BOJIHBI

50

50

14

18

41

27

23

Tema 5. OmnTuka.
KBanroBas npupoaa
H3ITyYSHUS.

48

50

12

18

39

27

23

Tema 6. DneMeHTbI

KBaHTOBOW (DU3UKH

aTOMOB, MOJIEKYJ U
TBEP/BIX TEI

50

47

14

18

41

27

20

Tema 7. DneMeHTbI
(U3UKN aTOMHOTO SIpa
U BIIEMEHTApPHBIX
YaCTHIL

54

60

12

10

10

10

20

10

42

30

12

30

Hroro

354

356

96

64

64

64

128

64

288

192

66

164

4. YyeOHo-MeTOaAMYeECKOe ODecriedeHre CAMOCTOATEIbHOI padoThl 00y4aKOLINXCA




1. Pemenue 3aga4 o Gpu3uke U3 3aJaYHAKOB!

- Uponos, N.E. 3amaun no obmieli pusuke. [DnekTpoHHBIH pecypc] — DnektpoH. nan. — CIIO. :
Jlanb, 2016. — 416 c. — Pexum noctyna: http://e.lanbook.com/book/71750 — 3aru. ¢ skpaHa.

2. Kypc Bujeo nekmuii mo onTuke u dIeKTpruiecTBo 1 Maruetusm. CocraButens: [Inexosuu: C./1.
- https://drive.google.com/open?id=1-EpooyVno6vs Tgpk70nApuv0z) GYrY2

- https://drive.google.com/open?id=1MfQG9h2V-N26H2i_evGgMnpQndCMNNNSs

KOHTpOJ'IBHBIG BOIIPOCHI M 3adaHUsA JIA IIPOBEACHHA TCEKYIICIO KOHTPOJIA H HpOMe)I(YTO‘IHOﬁ
aTTeCTallMy 110 UTOraM OCBOCHUA JUCHUIIIIMHBI IIPUBCACHBI B 1II. 6.2.

5. DoHJ OLIEHOYHBIX CpeacTB 1Jisd l'lpOMe)KyTO‘lH()ﬁ arrecralnuu 1mo JMCUMIIIMHE (MO}IyJIlO),

BKJIFOYAIOIIINN:

5.1.0nucanue mkan OLICHUBAHUS PC3YJIbTATOB O6y‘leHI/IH 10 AUCLHMIIIINHE

Yposennb IIkana oneHnBaHusi cGOpPMUPOBAHHOCTH KOMIETEHIU
copmupoBan
MJ10X0 OYeHb XOpOII0
HocTH Hey/I0BJIETBO | YJAOBJIETBOPH P
ii Xopo1iuo OTJINYHO
KOMIETEHIMH pHUTEIBLHO TebHO P
(unaMKaTopa MPeBOCX0THO
JAOCTHKEHUS q
" € 3aYTEHO
KOMIIETeHIHii) 3a49TCHO
OtcytcTBHE YpoBeHb
3HaHUU 3HaHUU B
YpoBeHb
TEOPETUIECKO . obneme,
YpoBeHb MuHumaneHO | 3HaHUH B YpoBeHb
ro MaTepuaa. N o COOTBETCTBYIOIIL o
3HAHMI HIDKE | JTOIMYCTHUMBIN obbeme, 3HAHHUI B Y
pOBEHb
MHHUMAJIBHBI 0BEHb cootsercTBytom | O MPOTPAMME obbeme
Heso3mosxHOC yp N yio HOATOTOBKH. ’ 3HaHUU B
X 3HAHUI. eM IIporpamMme COOTBETCTBYIO
3HaHus Th OLEHUTH ; } porp. Jlonymmero Yy o0beMme,
e0oBaHUH. OIYILIEHO MOJIrOTOBKHU. eM
NIOJIHOTY g Jlomy ! HECKOJIBKO n TIPEBBILIAIOLIE
. MEJH MEeCTO | MHOTO OITyIIIEHO porpaMme
SHaHHH 6 6 Aomym HECYIIIECTBEHH porp M Iporpammy
3 HE BIX HECKOJIBKO MOATOTOBKH
BCJIEJICTBHE py Tpy BIX OIITHOOK ! ’ IIOATOTOBKH.
OLIHOKH. OIIHMOKH. HETpyOBIX 6e3 ommoboK.
OTKa3a
omHOoK
o0yyarorieroc
1 OT OTBeTa
OtcyrcTBHE n IIponemonctpu | Ilponemonctpu | Ilpomemoncrp | IlpomemoHcTp
0JIEMOHC
MHHUMAJIbHBI P ™ POBaHEI Bce POBaHEI Bce HpPOBaHbI BCE HpPOBaHbI BCE
N HPOBAHBI
X YMEHUH . [pu pemennn P OCHOBHbIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
OCHOBHBIE
HeBO3MOXHOC | cTaHmapTHBIX YMEHHUS. YMEHHSI. YMEHHs,peme | yMEHHUS,.
MEHUSL.
Tb OLCHUTh 3a/1a4 He ; Pemens! Bce Pemiens! Bce HBI BCE Pemiens! Bce
CILCHBI
HaJIM4yne MPOJEMOHCTP OCHOBHbIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
N THUITOBBIE
YMeHH UPOBAHBI 3a7aqH C 3a1a4u . 3ama4n ¢ 3a7aun.
YMeHus 3a7a44 ¢
- BCJIEJICTBUE OCHOBHbBIE 6 Her“py6bIMl/I BrInonHeHbI Bce | OTIEIbHBIMU BrIoTHEHBI
HEC bIMH
OTKaza yMeHus. rp%/ OIIHOKAMH. 3amaHus, B HECYIIECTBEH | BCE 3a/aHM,
OIIHOKAMH.
o0y4aromeroc BrinosHeHs! Bce | MOJIHOM HBIM B TIOJTHOM
BrInosiHeHsI
A OT OTBETa Wmenu mecto 3aJlaHusl, B 00BeME, HO HEeI0YEeTaMu,
BCE 33/IaHUS
rpyObIe TIOJIHOM HEKOTOPBIE C BBITIOJIHEHBI o0beme 6e3
HO HEC B
OINMOKH. o0Beme, HO HEI0YETaMu. Bce 3ajiaHusi B | HEO0YCTOB
MIOJTHOM
HEKOTOPBIE C TIOJTHOM
obObeme.
HEJ0YETaMH. oObeMme.



https://drive.google.com/open?id=1-EpooyVno6vsTqpk70nApuv0zJ_GYrY2

TIpoaemoncTpH IIponemonctpu | Ilpomemoncrp | IlpomemoncTp
Hpu pemennu | Ameercs OBAHD poBaHbl HMPOBaHbI HUPOBaH
OTtcytcTBHE CTaHJAPTHBIX | MUHUMAJIbHBI P 6a30BbBIC HABBIKH TBOpUCCKHiT
N 0a30BbIC
BIIAJICHAS 3aja4 He i HABBIKU HOIXOJ K
HaBBIKH
MaTepHalIOM. MIPOJEMOHCTP TIPH PEIICHUN | peleHHI0
Habo
Heso3morxHoc ngBaHLI HaBHI:(OB - 1pH pemer MIPU PEIICHUU HeCTaHI{ap6TH HECTAaHIapTH
Hapuiku Tb OLICHUTH A30BBIC CTAHTAPTHBIX CTaHJAPTHBIX BIX 3aJa4 0e3 BIX 33724
HaJln4ue HaBbIKH. pelICHHA sanad c 3aga4 Oe3 omnboK U
HaBBIKOB CTaHJapPTHBIX OIINOOK U HEIOYETOB.
HEKOTOPBIMH
BCJIEJICTBUE Nwmenn mecto 3ajaq ¢ HEJ0YETOB.
HCI0UCTaMU
OTKa3a rpyOsie HEKOTOPBIMH
obyqaromeroc | OLIMOKH. HeloueTaMHu
s 0T OTBCTa
IIIxaja OueHKH NPHU NPOMEKYTOYHOM aTTeCTAlluH
Onenka YpoBeHb OATOTOBKH
[TpeBocx01HO Bce komnieTeHIIMYU (4acTH KOMIICTCHIIUH ), HA (JOPMHUPOBAHHE
KOTOPBIX HAIIpaBJICHA IUCIUILIMHA, COOPMUPOBAHbI HA YPOBHE HE
HUXKE «IIPEBOCXOJTHO»
OT1iIuyHO Bce kommereHmmu (Y4acTH KOMIICTCHIMI), Ha (HOPMUpPOBAHHUE
KOTOPBIX HAalpaBieHa NUCIHIUINHA, C(HOPMHUPOBAHBI HA yPOBHE HE
HUKE «OTJIIMYHO», TIPU O3TOM XOTA OBl OJHA KOMIICTEHITUS
cpopmMupoBaHa Ha YPOBHE «OTJIMUHO»
3aYTEHO (popmrp P
OuyeHb X0poI1Io Bce xommereHIu (Y4acTH KOMIICTEHIMI), Ha (QOPMHUpPOBAHHE
KOTOPBIX HampaBleHa AWCIUILUINHA, COPMUPOBAHBI Ha YPOBHE HE
HU)KE «OYEHb XOPOIIO», MPH ATOM XOTS Obl OJIHA KOMIICTCHIIMS
chopMupoBaHa Ha YPOBHE «OYEHH XOPOIIIO»
Xoporiio Bce kommereHmmu (Y4acTH KOMIIETCHIMI), Ha (OPMUpPOBAHHUE
KOTOPBIX HarpaBjieHa MUCIHILINHA, C(HOPMUPOBAaHBI HA YPOBHE HE
HIDKE «XOpOIO», TpPHU OTOM XOTA OBl OJHA KOMITETEHIIH
chopMupoBaHa Ha YPOBHE «XOPOIIIO»
Y I0BIIETBOPUTEITHHO Bce xommereHmmy (Y4acTy KOMIETEHIWH), Ha (QOpPMHUpPOBAHHE
KOTOPBIX HarpaBjieHa TUCIMILIMHA, C(HOPMUPOBAHBI HA YPOBHE HE
HUKE «yJIOBJIETBOPUTEILHOY, TIPHA STOM XOTS OBI OZJHA KOMITETEHITHS
chopMupoBaHa Ha YPOBHE «YIOBIETBOPUTEIHHOY
HeynoBnerBoputenb- | Xors Obl  OaHa  KOMIETEHUMS CHOPMHpOBaHA HAa  yPOBHE
HO «HEYJIOBIIETBOPUTENIBHO», HU  OJHA M3  KOMIIETEHLIMA  He
HE chopMHUpOBaHa HA YPOBHE «IIIIOXO0H
3a4YTEHO
[Timoxo XoTs Obl 0/1Ha KOMIIETESHITUS CPOPMHUPOBAHA HA YPOBHE «ILJIOXO0»




5.2 TunoBble KOHTPOJIbHbIE 3aJaHUsl MM HHbIe MaTepHaJbl, He00XOAMMBbIEe /sl OLEeHKH
pe3yJIbTaTOB 00y4eHHs.

5.2.1 KoHTpoJ/IbHBIE BONIPOCHI

80NpPOCHI Koo ¢opmupyemoii komnemenyuu

1. PaccTtaBuTh CHIIBI, ICHCTBYIOIINE HA TPY3 B MOJOKECHHIX YK-1, OIIK-3
YCTOMYMBOIO PAaBHOBECHSI U MIPU OTKIIOHEHUH €T0 OT BEPTUKAIIU.

2. Kakue mpuOimkeHus IenarTes IPU PAaCCMOTPEHUN KOJIeOaHU i OIIK-3, YK-1
MaTEeMaTU4YeCKOro MasiTHUKa?

3. Kakoe nBmkeHune Ha3bIBaeTCs TAPMOHUYECKUM ? OIIK-4, YK-1
4 ITpuBeauTe 3aKOHBI IPEIOMIICHUS U OTPaXKEHUs cBeTa? OIIK-4, YK-1
5.YUTo Takoe mucriepcus ceera? OIIK-4, OIIK-3
6.3akoH OMa /17151 TTOJTHOM LeNH MePEMEHHOT0 TOKa IpU OIIK-4, VK-1

NOCJIEI0BATEIbHOM COEIMHEHUE OMUYECKOT0 conpoTuBieHus (R),
unaykruBHocTH (L) u emkoctu (C).

7.HazoBute npaBuina Kupxroda OIIK-3, YK-1

8.Uro Takoe umnenanc? @opmyna? OIIK-4, YK-1

5.2.2. TunoBble TeCTOBbIE 3a1aHUA /I OlleHKU chopMmupoBanHocTH KommneTeHnun OIIK-3

1. CoBOKYMHOCTBIO )KECTKO CBSI3AHHBIX TEJIa OTCUETa, CUCTEMBI KOOPUHAT U YaCOB HA3bIBACTCH. ..
A. 3aMKHYTOM CUCTEMOM; b. cucremoii otcuera;

B. unepnuansHoOM cucteMoi 0TcueTa; I'. [lepemerienuem; J1. MaTeprasbHOM TOUKOM.

2. ®u3n4ecKoil BEKTOPHOW BEIMIMHOW, paBHOW NIEPBOH MPOU3BOTHON YTIIOBOH CKOPOCTH O BPEMEHH,
Ha3bIBACTCH. ..
A. YTJIOBBIM YCKOpPEHHEM b. wacroToii BpaieHus

B. xacarenbHBIM YCKOpCHUEM I'. TaHreHIMaILHBIM YCKOpCHUEM Z[ IJICYOM CHIJIBI

3. Kaxkas 3 npuBeneHHbIX (HOPMYJI SBISIETCSI MATEMATHUECKON 3aIUChI0 TPEThero 3akoHa HerotoHa?
2 ) n
d“x - dP - — . M
AF=m— B F=— BF=-F, r)F=0 1&=—
2
dt dt i1 J

—

4. BekTOpHOH BeTMYNHOHN, paBHOH MPOU3BECHUIO MACChI Tella Ha €r0 CKOPOCTh U MMEIOIIasi HallpaBJICHUE
CKOpPOCTH, Ha3bIBAETCH. ..
A. cunoit b. umnynscom cuibl B. MmomenToM nHepuuu Tena I'. KOJIMuecTBOM IBMXKEHUS Tejla UK €ro

HUMITYJIbCOM I[ IJICYOM CHJIbL

5. Mepoii sHeprum, MepegaHHOW OT OJHOTO Teja APYroMy B TIPOIECCe WX B3aUMOJCHCTBUS, SBISIETCS
(m3ndeckas BENUYMHA, HA3BIBACTCS ...
A.paboroit; b. mommuocteio; B. cumoii; . ummynbcom; [I. mpaBHIIbHOTO OTBETA HET.



6. MowmenTom UHepUUuun MaTepI/IaﬂbHOﬁ TOYKH OTHOCUTECJIILHO OCHU BpalllCHUA Ha3bIBAOT BEJINYUHY, PABHYIO ...
2 2
m.r 2 5 m. r.
2 5 12

I. MIPOU3BEACHUIO MAaCChl TOUYKH M HA KBAJApAT PaCCTOSIHUS OT HEE 10 OCH BpalllCHUA [j.; ,Z[ MPpaBUJILHOTO OTBETA HET.

7. Enuauiei MOIMHOCTH SABIISIETCS ...

KI'-M Kl“'M2
A.1x=1H/M™M ]3.1H:1—2 B. I Br=1 [Ix/c l".lH~M:1—2 H. 1 Br=]xM
C C

8. MOHyJ'H) KacaTeJIbHOI'0 YCKOPCHUS ONPECACIACTCA BhIPAKCHUECM
2
_do, b g 2 Px o v 2S
T - . X — . . . .
dt t R t?

Ja=qa’+a’.

A a

5.2.3. Tumnosble 3a1aHusI/3a1a41 JAJ15 OLEHKH cpopMUPOBaHHOCTH KomMneTeHunu YK-1

1. JIpwkeHus IBYX MaTepHaIbHBIX TOYEK BBIPAKAIOTCA ypaBHEHHMAMH X1=A1+Bit+Cit? u
X2=Az+Bat+Cat?, rne A1=20m, A2=2m, B2=B1=2m/c, C1=-4 m/c?, C2=0.5m/c?. B kaxoif MOMEHT
BpeMeHH t CKOPOCTH 3TUX JIBYX TOoueK OynyT onmHakoBbiMU? Onpexnenure ckopoctu Ui u Uz
U YCKOPEHMS a1 U a2 TOYEK B 3TOT MOMEHT.

2. Yepes 010K B BUI€ CIUIOLIHOIO AUCKA, MMerolero Maccy m=80 r, nepekuHyTa TOHKask THOKas
HUTb, K KOHIIaM KOTOPOi nmoJBeweHbl rpy3bl ¢ Maccamu M1=100 r u mz=200r. Onpenenursb
YCKOPEHUE, ¢ KOTOPbIM OYIYT ABUraThCs IPY3bl, €CIIM UX MPEJOCTaBUTh CaMUM cele.
Tpenuem u Maccoll HUTU MTPEHEOPEYb.

3. Huck pammycom =10 cM, HaxOJMBIIMIHCS B COCTOSHHHM IIOKOS, Hayall Bpamarbcs C
TIOCTOSHHBIM yTIIOBBIM yckopeHueM £=0,5 pan/c?. HalfTu TaHTreHIHATbHOE ar, HOPMAILHOE an
U MOJIHOE @ YCKOPEHHE TOYEeK Ha OKPYKHOCTH JHMCKa B KOHIIE BTOPOM CEKYH/bI ITOCe Havala
BpaIllCHUS.

4. ]JIBa mIIOCKHMX NPSIMOYTOJIbHBIX 3€pKajia 00pa3yroT IBYrpaHHbIi yroa ¢=179°. Ha paccrosHuu
=10 cM OT JMHHMU CONPHKOCHOBEHHS 3€pKal M Ha OJMHAKOBOM DPACCTOSHUHU OT KaXJ/I0TO
3epKajla HaXOJUTCsl TOUEUHBIH UCTOYHUK cBeTa. OnpeaenuTs paccTossHue d MeX 1y MHUMBIMU
M300paKeHUSIMU UCTOYHHKA B 3€pKaJiax.

5. Jlyu cBera mepexoauT U3 cpeabl C MOKa3aTeseM IMPEeNOMIIEHHS N1 B Cpelly C MOoKa3aTesieM
npenomiieHus nz. Iloka3aTe, 4TO €ciM yroa MeXIy OTPaKEHHBIM U NPEIOMIICHHBIM JIydaMu
paBeH 7/2, TO BBIMOJIHACTCS YCIOBHUE tg €1=N2/N1 (€1 — yroJy NaaeHus).

6. Jlyu magaer moj yrioMm €=60° Ha CTEKJISHHYIO TUIACTHHKY ToMmMHON d=30 MmM. Onpenenuthb
60KkoBoe cMmelieHne AX JTyda ocje BbIX0/1a U3 TNIACTUHKH.

7. Tly4ok ecTECTBEHHOTO CBETa MaJaeT Ha MOJIMPOBAHHYIO MOBEPXHOCTh CTEKJISIHHOM IIaCTUHBI,
TIOTPYKEHHO# B KHAKOCTh. OTpakeHHBIH OT MIIACTHHEI TYYOK cBeTa o6pasyer yrom ¢=97° ¢
nagaromuM nydkoM. Onpenennure noka3aTenb MPeIoMIICHUs N1 )KUAKOCTH, €CIIU OTPaKEHHBIIN
CBET MaKCUMAaJIbHO TOJISIPU30BaH.



5.2.4. TeMbl KypcoOBBIX padoT, 3cce, pedepaTon

1. Tema pedepara no gusuke: «CBsI3b PUUKHU ¢ APYTUMH HAYKAMU.

2. Tema pedepara o pusuke: «Bce 0 yeroBedecKkoM OHUOTIONEeY.

3. Tema pedepara no pusnke: «XapaKTEpUCTHKA OCHOBHBIX HCTOYHHKOB CBETAY.
4. Tema pedepara o pusnke: «CymHoOCTh BHeIHETO GoTodrddexrTar.

5. Tema pedepara o puszuke: «OcoOCHHOCTH HHTEPPEPEHIIUN CBETA.

6. Tema pedepata mo ¢usmke: «MarHuThl: cnenuduKa WX B3aUMOJCHCTBHS C JIPYTHMHU
peaMeTaMm.

7. Tema pedeparta no pusuke: «YCTpOMUCTBO MUKPOCKOTIA.

8. Tema pedepara no ¢pusnke: «HBIOTOH U €r0 OTKPBITUS B (DU3HKEY.

9. CKOpOCTh CBETA: METO/IbI OTIPEICIICHUSI.

10. Pezepnopd u ero ombITHI.

6. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI

a) OCHOBHAas JuTeparypa:

1. CasenbeB U.B. Kypc obuieit pusuku: Yuebnoe nocodue. B 3—x t1. T.2: DnexrpuuecTBo u
maraetusMm. Bonasl. Ontuka. 7—e usn., crep. — CII6.: M3marensctBo «Jlanby, 2007. — 496 C.:
w1 — (YueOHuku 1t By30B. CrieninanbHasi TUTepaTypa).

2. Hernad A.A., SABopckuii b.M. Kypc ¢usuku: yaedGHOE TocoOue st BTy30B. — 4-€ U371., UCTIp.
— M.: Beicur. mk., 2002. — 718 c.

3. Tpodumona T.U. Kypc pusuku: yaed. mocobue mist By30B. — M3a. 9-e, mepepad. u gom. — M.
N3natensckuii neHTp «Akagemusi», 2004. — 560 c.

4. Uponos N.E.: DnexrpomarnetusM. OCHOBHBIE 3aKOHbI. — 9—€ u3ganue —M.: BUHOM.
JlaGopaTtopus 3nanuii, 2006 — 319 c.: .

5. Cusyxun /JI.B. O6mmuii kypce ¢pusuku: yaebnoe mocodue mis By308. B 5 1. T 111
DNEeKTpUUecTBO. — 3-€ u3., crep. — M. DUSMATIIUT, 2006. — 656 c.

0) IONOJIHUTENbHAS JIUTepaTypa:

1. Tropun 10.U., Yepnos N.I1., Kproukos 0.10. ®u3uka 4.2. DneKTpHUUECTBO U MarHETU3M:
VYyebHOe mocobue /i1 TEXHUUECKUX YHUBepcuTeToB. — ToMck: M31-Bo Tomckoro yH-Ta,
2003. - 738 c.

2. @eitaman Puuapn @., Jleiiton Pobept b., Cannc Metbro. PeiimanoBCKUe JEKIUH MO (PU3HKE.
Bpimn. 5. DnexrpudectBo u maruetusm. Ilep. ¢ anrn./ mox pexa. A.A. Cmopoaunckoro. U3x. 3-
e, uctp. — M.: Equropuan YPCC, 2004. — 304 c.

3. ®eitaman Puvapn @., Jleitton Pobept b., Cannc Metpio. DeiiMaHOBCKHE JIEKITUH 110 (PHU3HKeE.
Bein. 7. ®usuka crutomnsix cpen. Ilep. ¢ anrn./ nog pea. S.A. Cmopoaunckoro. U3z, 3-e,
ucnp. — M.: Enuropuan YPCC, 2004. — 288 c.

4. Jlannay JI.JA., JIupmm E.M. Kypc Teoperndeckoit puzuxu: B 10 T.: T. 3: Dnekrpocratuka. —
M.: ®usmariur. 2002. — 224 c.

B) mporpammHoe o0ecriedenne u aTepHeT-pecypchl (B COOTBETCTBUU C COAECPKAHUEM
JUCITATIITAHBI ) Kypc Bugeo nexmwmii o usuke:

1. https://drive.google.com/open?id=1-EpooyVno6vsTgpk70nApuv0z]_GYrY2 onTHka.

2. https://drive.google.com/open?id=1MfQG9n2V-N26H2i_evGgMnpQndCMNNNSs

QJICKTPUYCCTBO U MArHCTU3M.
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https://drive.google.com/open?id=1-EpooyVno6vsTqpk70nApuv0zJ_GYrY2
https://drive.google.com/open?id=1MfQG9h2V-N26H2i_evGgMnpQndCMNNNs

7. MaTepuajibHO-TEXHUYECKOE o0ecreyeHne T CHUTITHHbI

[TomemeHus: mMpeACTaBISAIOT cO00M ydeOHBbIe ayqUTOPUH ISl IPOBEICHUS YYeOHBIX 3aHSATHUH,
MPEAYCMOTPEHHBIX TMPOTPaMMOI, OCHAIIICHHBIE OOOPYIOBAaHUEM M TEXHHUYECKUMHU CpEeACTBAMU
oOyuenus: Jlexnmonnas ayautopusi: 5 kopmyc: 308a. 4 kopmyc:201. JlaBopaTOpHBIH HPaKTUKYM:
129(1,2,3).

[TomemeHust ISl CaMOCTOSITEIBHONH pabOThl  OOYYAIONIUXCS OCHANICHBI KOMITHIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEeHUS K ceTd "HMHTepHer" W oOecnedeHbl JOCTYIIOM B
ANEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BATEIBHYIO CPEIy

[Iporpamma coctaBieHa B cooTBercTBHHM ¢ TpeboBanmsmu PI'OC BIIO mo nHampapiieHHIO
noarorosku 18.03.01 «XumMuueckass TEXHOIOTHS.
ABTODBI:

K.X.H., norieHT [InexoBuu C./I.

K.X.H., JoueHT Mammwun H.J.

Peuensenr:

K. ¢pu3.-MaT. H., foueHT Epmos A.B.

3aBenyrouiuii kadeapoit

1.X.H., mpodeccop Mapkun A.B.

[IporpamMma o1o0peHa Ha 3acelaHuU METOAMYECKON KOMHUCCHUHM XMMHUYECKOTo (akynbTeTa

ot 7 mas 2023 roxa, npotokoi Ne 7.
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