MMHUCTEPCTBO HAVKHM U BBICIIET'O OFPA30BAHMS POCCUMCKOM ®EJEPALINN

DenepabHOE TOCYAAPCTBEHHOE ABTOHOMHOE
o0pa3oBaTe/ibHOE YUpe:KIeHUe BbICIIEro 00pa3oBaHus
«HaunonaabHblil uccenoBaTeabckuii Huxkeropoackuii rocyjapcTBeHHbI YHUBEPCUTET
um. H.U. Jlo6aueBckoro»

XuMu4eckuil pakyjabrer
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YpoBeHb BbICIIEr0 00pa3oBaHus
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XHMHYeCKasi TEXHOJIOTHSA BelIeCTB 1 MATepPHAIOB

dopma 00yueHust
OoyHas
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JIMCT aKkTyaJm3anuu

Buzuposanue PIIJI nis ucnoiHeHusi B ouepeHoM yueOHOM roay

IIpencenatens MK
20 T

Pabouast mporpamma nepecMoTpeHa, 00Cy X IIeHa U 0o0peHa I
ucnonaeHns B 2022-2023 yueOHOM rofy Ha 3acegaHuu Kadempol

IIporokom ot 20 . Ne
3aB. kadeapoit

Busuposanue PII/{ nJis1 MCIIOJIHEHHMS B OYepeHOM Y4eOHOM roay

IIpencenarens MK
20 r.

Pabouas mporpamma nepecMoTpeHa, o0cykieHa u ogo0peHa ass
ucnonHenus B 2023-2024 yueOHOM Toly Ha 3aceaHUH KadeIpbl

[Iporokon ot 20 . Ne
3aB. kadeapoit

BusupoBanue PII/] 1Jis1 MCIIOJIHEHHSI B 0UePETHOM YUeOHOM Toy

IIpencenarens MK
20 T.

Pabouas mporpamMmmMa nepecMoTpeHa, 00CyXIeHa U 0JJo0OpeHa s
ucnonHeHus B 2024-2025 yueObHOM roay Ha 3acegaHuu Kadempbl

IIpotokon or 20 1. Ne
3aB. kaenpoit

Busuposanue PIL/I nist ncnoJiHeHUsI B 04epeiHOM y4eOHOM roay

IIpencenarens MK
20 T.

Pabouas mporpamma nepecMoTpeHa, o0cyx/ieHa 1 0JJ0OpeHa Juis
ucrionHenus B 2025-2026 yueOHOM roy Ha 3aceaHuy KadeIpbl

IIpoTokom ot 20 1. Ne
3aB. kadeapoit



1. Mecto aucuumimnsbl B ctpykrype OITIOIT

JucuummuHa «DPu3nkay oTHOCUTCS K obs3arenbHOU yactu bioka 1 OITOII mo HampaBieHHIO
MOATOTOBKH 18.03.01 «Xumuyeckas mexHonozus» (51.0.02.03), sBisercs o00s3aTCIIBHON s
OCBOEGHUS CTYJICHTAMH OYHOU U OYHO-3204HOM (opM 00yueHHUs: Ha IEPBOM U BTOPOM IOy 00y4UeHHUS
BO 2 U 3 ceMecTpax, COOTBETCTBEHHO.

JlJis OCBOEHUSI TUCUUIUIMHBI CTYJEHTHl HCIONb3YIOT 3HAHUS, YMEHUS U BUJBI JCSITEIbHOCTH,
chopMUPOBaHHEIE B Mpoliecce M3y4deHHs] AUCHUILINH «MartemaTtnkay, «Heopranmueckas XuMus,
«Ctpoenue BemecTBay. Jucuumimna «DOu3uka» SBISETCS OCHOBOM JIJIsl M3YUEHHUs TaKUX 0oOiacTeit
3HAHUS KaK QU3NYECKasi XUMUS, KOJUTOUTHAS XUMHUS, PAIMOXUMUS U PATUOIKOTIOTHSI.

Heasimu ocBOEHHMS TUCHUILIMHBI «PHU3HKA» ABIAIOTCH:

e rIyOOKOE€ W TPaBWIBHOE MOHMMAaHHUE IPOLECCOB M SBICHHHA, IMPOUCXOAANINX B HEKUBOU
IIPUPO/IE, O3BOJISIOIIEE TOHATh B3aMMOCBS3b M B3aMMOIIPOHUKHOBEHHE (PU3UKH U XUMUH.

® Kypc (pU3UKHU AOJKEH MO3HAKOMUThH OYAYIIEro XMMHUKA C OCHOBAMHU U METOAAMHU (hPU3HYECKOTO
JKCIIEPUMEHTA U IPUMEHEHHUEM €TI0 B XUMHYECKUX HCCIECIOBAaHUSX.

3agaum IMCUMILIUHBI:

L4 HN3YUCHUC OCHOBHBIX 3dKOHOB (1)I/ISI/IKI/I B paMKax IIporpaMMbl JUCLHUIIINHBI,
L4 q)OpMI/IpOBaHI/IC YMCHHA pEIIaTb KOHKPCTHBIC 3aa4ul U  BbIIIOJIHATH na6opaTopHHe

OKCIICPUMCHTEI.

e (GopMHpOBaHME TPEICTABIEHUNA O METOAaX TEOPETUYECKOTO U OIKCIEPUMEHTAIBHOTO
HCCJIEIOBaHMSI 3aKOHOB (PU3UKHU.

2. Tlnmanupyemble pe3yabTaThl 00y4eHUsI M0 JUCHUIJIMHE, COOTHECEHHbIE ¢ IUIAHNPYEeMBIMH
pe3yJabTaTaMH 0CBOeHHs 00pa30BaTeIbHOI NPOrpaMMbl (KOMIETEHIIUAMM U MHAHUKATOPaAMU
AOCTHIKEHHUS KOMIIeTEHIIHiA)

IInanupyemble pe3yJibTaThl 00y4eHHs N0 JMCUMILIMHE HaumeHoBaHue
(MoayJ10), B COOTBETCTBUM ¢ HHAMKATOPOM H0CTHKEHUSA OLICHOYHOTO
Popmupyembie KOMIIETEHI[U U cpeacrsa
KOMITETEHI[U U
OMHETEHIL Nuauxkarop Pe3yabTaThl 00yueHus
(koz, conepxanne JOCTHKEHHS 10 JUCHMILINHE**
KOMIIETEHIINH) KOMIeTeHIMH™
(xon, conepxanue
WHANKATOPA)
YK-1.1. AnanusupyeT | YMeTb aHAIU3UPOBATh JaHHEIE, 3amaua
3aaady, BBIJCIIASA ee | HOJYUCHHBIC B XO/I€ BBIIIOJTHECHUA
6a3oBbie cocTapistomme; | [1A00PATOPHOH paboThl
YK-1. Criocoben 3HATh OCHOBHBIE 3aKOHBI (PU3NKH
OCYIIECTBJIATh TIOUCK, Baagers TaOMUYIHBIMY U CIIPABOYHBIMH
KPUTHYECKHH aHAIN3 U Marepuaiamu, Jisl YCIEHIHOTO aHallu3a
CHHTEe3 HH(pOpMAaIHH, MOCTABJICHHOH 3a1a4u
MPUMEHSTH cucTeMHBIH | YK-1.2. Omnpenensier, | YMeTh ONpeAessaTh 1 HHTEPIPETHPOBATh Tect
NOAXOA Ul PEWICHHS | HHTepIPETHPYET u | dusndeckue napamMeTpsl CUCTEM
MOCTaBIICHHBIX 337124 PAMKHPYET HH(OPMALIHIO, 3HATBH OCHOBBI IPOTEKAHUST (PUIUUECKUX
MPOLIECCOB
TpeOyeMyr UIsl pEIICHHS
Buaajgers npueMaMu U HaBBIKAMH,
MO3BOJISIIOIIIMH PAHKHPOBATH




MOCTaBJICHHOM 3a1a4H;

MOJIy4eHHY0 HHpOopManuio

YK-1.3.  OcymectBiseT | YMeTh M0Jb30BaThCSI KOMIIBIOTEPOM U Huckyccus
TIOUCK I/IH(l)OpMaHPII/I aist | KOMIBOTCPHBIMU IIpOrpaMMaMu,
pCLICHHS  TOCTABIEHHO} | NO3BOJAIONIMMHU OTHICKATE HH)OPMALHIO
3HaTh, r71e ucKaTh NH(pOpMaIuIo,
3aJaud IO  pa3IU4HbIM
) MIO3BOJIIOIIYIO PEIINTh (PU3MUECKHE 3aJa91
THIIaM 3aMpOCOB, Buiagerb HaBBIKaMH PaOOTHI C TOMCKOBBIMHA
CHCTEMaMHU
YK-1.4. Tlpu ob6paborke | YMers 00pabaThiBaTh MOTYUYECHHYIO Joxman
I/IH(I)OpMaHI/II/I oTJIn4yacT I/IH(l)OpMaI_[I/IIO, q)OpMI/IpOBaTL CBOC MHCHHUC
daxTsI oT MHeHuif, | 10 M3y4CHHOMY BOIIPOCY
o 3HaTh KaKuM 00pa3oM OTIMYATh
MHTEPIIPETAlNHi, OLEHOK,
5 TIOJTyYeHHBIE T0CTOBEPHBIC (PAaKTHIOT
¢dopmupyer coOCTBEHHBIE BEIMBIIIICHHBIX
MHCHHA W CYXKICHHA, | Buagersh GUI0COOCKHM MOHATHHHBIM
APryMCHTHUPYCT CBOU anmapaToM
BBIBOJIBI U TOUKY 3pEHHS, B
TOM YHCJIE€ C IPUMEHEHUEM
¢unocopckoro
MOHATHHHOTO ammapaTa.
YK-1.5. PaccmarpuBaer u | YMeTb IPUMEHSATh, IOTy4EeHHbIE HABBIKU CobecenoBanue
IpeanaraeT  BO3MOXKHBIC | Ul pemieHus (pU3NYecKux 3a1ad
BapUaHTHI pemierust | 3HATh MaTepual 1 OCHOBHBIE IIPOLIECCHI,
TIOCTABJIEHHOM 3a7a4d, | IPOUCXOASAIINE B OKPYXKAIOIIEM MHpE
OILIEHMBAsl WX JOCTOMHCTBa | BiiameTh HaBBIKAMM peIICHHs PU3HIECKUX
1 HEJIOCTATKH 3a1a4
OIIK-3 Cmocoben | OIK-3.1. [Ipumensier | YMeTb IPUMEHATH 3HAHUS, TOTyYCHHBIC TIO 3amaya
IIPUMEHATh PACUYETHO- | TEOPETUYECKUE u | AMCUMIUIMHE PU3KKA, A1 PELICHHS
TeopeTUyYecKue HOJIydMIMPHUECKUE XMMHICCKHX 3a1a4
3HaTh QU3HUYECKUE 3aKOHBI, CBS3BIBAIOIINE
METOJBI JUIS M3YYCHHS | MOJEJIM TPU  PELICHUH
. . | du3MKy ¢ IPyrUMHU TUCIUILITHHAMHE
CBOMCTB BEMIIECTB U | 3a7a4 XUMHYECKOH | B 1o nery, TeopeTHUeCKHMH 1
MPOIIECCOB  C UX | HalmpaBJICHHOCTH MOJTYIMIIMPHEECKUMH MOJEISIMH,
y4acTHEM ¥ MIPUMEHSIEMBIMH B (U3UKE ¥ B XUMUHU
HCTIONB30BaHUEM
COBpEMeHHOI OIIK-3.2. Hcnonb3yeT | YMeThb N0Jb30BaTHCSI KOMIBIOTEPHBIMHU IIpakTrueckoe
. cpeacTBaMu
BBIYHCIIATEIHHOM CTaHAapTHOE 3p A Evcell. Word 3aJaHue
TeXHIKH HpOrpaMMHoe Hatb Excell, Wor
Baapers nmporpamMmamMu, MO3BOJISIOIIAMHI
obecrnieueHne npu
MIPOBOJIUTH PACUYETHI U CTPOUTH rPpauKu
pemeHnn 3ama4
XAMHUYECKOU
HarpaBJICHHOCTH
OIIK-4 Cmocoben | OIIK-4.1. Hcnone3yeT | YMeTh NIpUMEHATH 0a30BBIC 3HAHNSA, 3amaya
IJIAaHUPOBaTh PaboThl | Oa30BbIe 3HAHUS B 00iacTu | IMOJIYYCHHBIC B XOIC 00yueHusI
XHMUYECKOii MaTeMaTHKH ¥ (QU3HKH 3HATh OCHOBHBIE MATEMaTHUYECKHE 3aKOHBI
Biragerp MaTeMaTH4ECKUM armapaToM Ui
HaTpaBJIEHHOCTH, IIpY TUTAHUPOBaHUH paboT
6026 . YCIIEITHOTO TUIAHUPOBAHHUS U PEIICHHS
00OpabaTbIBaTh 1 | XHMHYCCKOH MTOCTaBJICHHOW (hU3UYECKOIl 3a1aun
HUHTEPIPETUPOBATH HaTPaBJICHHOCTH
MOJy4YECHHBIE
pe3yIbTaThl c
HCTIONb30BaHUEM
OIIK-4.2. OGpabarbiBaeT | YMeTh 00pabaTbiBaTh JaHHEIC, Komnmoxsuym
TEOPETHUECKUX

JaHHBIC C

MTOJTy9ICHHBIE B X01¢ PU3MIECKOTO




3HaHUH U | UCIIOJNB30BaHUEM JKCIIEpUMEHTA
MIPaKTHIECKUX CTAaHIAPTHBIX  CNOCOOOB | 3HATDH Cr10co0bl AMIPOKCUMALIH
HaBBIKOB pelieHys | anmpoKCUMalUu HMCJICHHBIX XapaKTepUCTHK
Baaserb HaBbikamu paboThl B excel, word,
MaTeMaTHYECKUX U | YUCIEHHBIX
a TaK)KeCroco0aMu OCTPOCHHUS rPahUKOB
(usnueckux 3anaq XapaKTepUCTUK Ha MUITHMETPOROI Gymare
OIIK-4.3. YMeThb HHTEPIIEPTHPOBATH PE3YIbTATHI IIpakTuueckoe
WHTeprpeTnpyer XUMHYECKHUX HaOIIOICHUH 3aJaHne
Pe3sylIbTaThl  XMMUYECKHX 3nars OcHOBHBIE pU3HUECKHE
. MPE/ICTABIICHUS U 3aKOHBI
HaOIIONEHUH c
BaageTp J0rn4ecKUM MBIIIUICHHEM,
HCIIOJIE30BAHNEM MO3BOJISIOIIMM UHTEPIPETUPOBATH
(H3MYCCKUX  3aKOHOB M | pesyypTaThl XMMHYECKHX HAOMIOACHMI
TIPeACTaBICHUI 4epes NpU3My BUACHHSA
(hHU3MIEeCKOTOHAOIIO ICHHST

3. CTpyKTypa U coJep:kaHHe TUCHUILIHHBI

3.1 TpyaoeMKOCTb TUCHUIJIMHBI

ouyHas ¢popma

OYHO-3a04YHas

o0yueHust dpopma
o0yueHust
OO0mas Tpy10eMKOCTh 12 3.e. 12 3.e.
Yacos 1no yueOHOMY IUIAHY 432 432

B TOM YHUCJIC

AYAUTOPHDBIC 3aHATHSA (KOHTaKTHaﬂ

pabora):

- 3AaHATHSA JEeKIHOHHOI0 THIIA 96 64
- 3aHATHS CEMUHAPCKOI0 THIA 64 64
-1a0opaTopHbIe 3aHATHSA 128 64
-KCPUD 6 4
caMocTosiTeIbHasA padoTa 66 82
IIpomeskyTOUHAs aTTeCTALMS —

IK3aMeH 36 36
3auer 36 36




3.2. ConepxaHue ITUCHUILIUHEL

B TOM YHCJIC

KonrakTHas padoTa (padoTa Bo B3auMoelicTBHH ¢
npenojaBarejieM), 4achbl
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o o o @) o o @) @) @) o o o
Tema 1. ®duznyeckue
OCHOBBI MEXaHHKH 48 50 12 9 9 9 18 9 39 27 9 23
Tema 2. OcHOBBI
MOTCKYIAPHOH QUSRI | | 5 | 95 9 9 9 18 9 39 | 27 9 23
M TEPMOINHAMHKH
Tema 3.
DIICKTPHHCCTBO i 56 | 49 | 20 9 9 9 18 9 41 | 27 9 22
JIIEKTPOMArHETU3M
Tewma 4. Kone6anus n
BOJTHBI 50 50 14 9 9 9 18 9 41 27 9 23
Tema 5. Ontuka.
Kpantosas npupoza | g | 55 | 1o 9 9 9 18 9 39 | 27 9 23
U3y IeHHUS
Tema 6. DneMeHTH
KBaHTOBOM (U3MKH
aTOMOB, MOJIEKYIT 1 50 47 14 9 9 9 18 9 41 27 9 20
TBEPABIX TEJI
Tema 7. DneMeHTH
(hU3UKU aTOMHOTO sIpa
¥ DJIEMEHTapHbIX 54 60 12 10 10 10 20 10 42 30 12 30
YacTuIl
HTroro 354 | 356 96 64 64 64 128 64 288 192 66 164




4. Y4eOHO-MeTOoaHYECKOE 0O0ecneueHHe CaMOCTOATEIbHONH padoThl 00yYaKIIHXCSI

1. Pemienue 3aa4 no pusuke U3 3aJaYHUKOB!
- Uponos, N.E. 3agaun mo obmeli ¢usuke. [DnekTpoHHbdi pecypc] — DnekrpoH. gan. — CIIO. :

Jlanb, 2016. — 416 c. — Pexxum noctyna: http://e.lanbook.com/book/71750 — 3ar. ¢ s3xpaHa.

2. Kypc Bueo JIeKuii o ONTHKE U ieKTpudecTBO 1 MaruetusMm. Cocrasurens: [Tnexosuu: C. /1.
- https://drive.google.com/open?id=1-EpooyVno6vsTqpk70nApuv0z)_GYrY2

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

KOHTpOJH)HI)IG BOIIPOCBI M 3adaHudg I MNPOBCACHHA TCKYHICTO KOHTPOJIA M HpOMG)KyTO‘-IHOfI

aTTeCTalluy 11O UTOraM OCBOCHHA AUCHUILIMHBI IIPUBCACHLI B 1II. 6.2.

5. ®oHj OLIEHOYHBIX CPEICTB IS MPOMEKYTOYHOI aTTeCTANMHU MO AUCHHILINHE (MOTYJIIO),
BKJTFOYAIOIIIMI

5.1.0nucanue mKaja OIeHUBAaHUS Pe3yIbTaTOB O0YUYCHHUS 10 JUCIUTUINHE

YpoBeHb Ixana ouennBanus chopMUPOBAHHOCTH KOMIIeTeHIMI
copmupoBan
II0OXO0 04eHb X0POLIO
HocTH Hey/I0BJIETBO | YJAOBJIETBOPH P
it X0pouIo OTJIHYHO
KOMIIETCHIMH PUTETBHO TeJTbHO P
(uHaMKaTOpA MPeBOCX0HO
JOCTHKEHUS q
. € 3a4TeHO
KOMIIeTeHITHI1) 3a4TEHO
OtcyrcTBHE YpoBeHb
3HAaHUU 3HaHUH B
YpoBeHb
TEOPETHIECKO N o0Beme,
YpoBeHb MuHumansHO | 3HaHMHU B YpoBeHb
TO MaTepHana. . . COOTBETCTBYIOLI N
3HaHUH HIKE | JIOMYCTHUMBIN o0beMme, 3HaHUII B VpoBeHs
MHHUMAJTbHBI 0BEHb cooterctBytom | oo POTPAMME obbeme
HeBosmorkHOC yp . yio IOICOTOBK. > 3HaHUH B
HaHMs X 3HaHHH. eM IIporpaMme COOTBETCTBYIO
SHaHusg T OLEHHTD ] } porp Jonymeso Y0 | o6meme,
TpeOOoBaHHH. OITyIIIEHO MOATOTOBKH. eM
MOJHOTY I/f Homym A HECKONBKO m MIPEBHIMIAIONIE
. MEeJI MECTO | MHOTO OITyLIEHO nporpamme
3HAHUIA < < HAomyy T — porp M HpOrpamMmy
rpyobIe HETpyOBIX HECKOJIBKO MOATOTOBKH
BCJICZICTBUE Py Py BIX OITHOOK A ’ HOATOTOBKH.
OIIUOKH. OIINOKH. HerpyOBIX 6e3 ommuoOoK.
OTKa3a
ommnboK
o0ydJaromieroc
s OT OTBETA
OTtcyrcTBHE Ipu pemennu | ITponemorctp | Iponemornctpu | Ilpoxemoncrpu | Ipoxemonctp | ITpoxemorcTp
MHWHUMAJIbHbBI CTaHAAPTHBIX HPOBaHbI POBaHBI BCE POBaHEI BCE UPOBaHbI BCC UPOBaHbI BCC
X YMEHUI . 3a71a9 He OCHOBHEIE OCHOBHEIE OCHOBHEIE OCHOBHEIE OCHOBHEIE
HeBo3MoXHOC | yipomemoncTp | YMCHHS. YMEHHSI. YMEHHSI. YMEHHS,peme | YMEHHS,.
Th OLEHUTH MPOBaHEI Pemiensl Pemiensl Bce Peiensl Bce HBI BCE Periensl Bce
MCHHUA
Ymenns HaJIMIne OCHOBHBIE THUITOBEIE OCHOBHEIE OCHOBHEIE OCHOBHEIE OCHOBHEIE
yMeHHI YMEHHSL. 3a7a4u C 3aja4u ¢ 3a7a4u . 3a7a4u ¢ 3ajaun.
BCJICACTBUE HETPyOBIMI HErpyObIMI BrImoHeHEI Bce | OTASNBHBIME Bemonaenst
OTKa3a Wmemn mecto | ommubkamu. OLIMOKAMH. 3aJaHus, B HECYILECTBEH | BCeE 3aJlaHusd,
oOyuaromieroc | rpyosie Beimonnenst BeInonHeHs! Bce | MOIHOM HBIM B TIOJTHOM
s OT OTBETA OIINOKH. BCE 3aJlaHUs 3aJlaHus, B o0Beme, HO HEJJ0YeTaMH,
HO HE B MIOJTHOM HEKOTOpBIE C BBINTOJTHEHBI obbeMe 6e3

7



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

IOJTHOM obneme, HO HE/I0YeTaMH. BCE 3a[aHMSI B | HENOYETOB
obneme. HEKOTOPEIE C TOJTHOM
HEJI0YETaMH. obObeme.
IIponemonctpu | IIpomemonctp | IIpomemoncTp
IIponemoncTpu
Ipu pemennn | Mmeercs OBAHDL pOBaHBI HPOBaHbI HpOBaH
OrcyrcTBHE CTaHJAPTHBIX | MHHHMAJBHBI g Ga30BLIE HABLIKH TBOpYECKHIA
N a30BbIC
BIIaJICHUS 3a71ad He i HABBIKH MOIXOM K
HaBBIKA
MaTepUuajIoM. MPOACMOHCTP Ipu peIICHUN pelieHuo
Habo
HeBo3MoxHOC IngBaHI)I Ham,iog g | oW pemer TIPH PEIIeHAN HeCTaHz[ap6TH HECTaHapTH
Hasbici Th OLICHUTb A30BBIC P— CTaHIAPTHBIX bIX 337124 0€3 | prx 3amau
HaJIu4uHue HAaBBIKH. PeIICHAA saza" ¢ 3amau 6e3 omuboK 1
HaBBIKOB CTaHAAPTHBIX OIINOOK 1 HEJ0YETOB.
HEKOTOPBIMHU
BCJIEJICTBHE Wmenn mecto 3ama4 ¢ HENOYETOB.
HEZOYeTaMu
OTKa3a rpyObIe HEKOTOPBIMU
06yqa}0]_ueroc OIIIMOKH. HCA0UCTaMH
s OT OTBETA
Ikana oueHKN NPU MPOMEKYTOYHOM aTTeCTALUN
Onenka YpoBeHb NOATOTOBKH
IIpeBocxoaHO Bce kommneTeHIInYM (4acTH KOMIETEHIINH ), Ha (OPMHUPOBAHHE
KOTOPBIX HAIIpaBJICHA IUCIUILINHA, C(QOPMUPOBAaHKI HA YPOBHE HE
HUKE «IIPEBOCXOIHO»
OTimugo Bce xkommereHmmu (Y4acTH KOMIIETEHIWI), Ha ¢GOpMHUpPOBaHHE
KOTOPBIX HarpaBjeHa TUCIMILIMHA, C(HOPMUPOBAHBI HA YPOBHE HE
HUIKEC «OTJIIMYHO», IPU OSTOM XOTi OBI OJHa KOMIICTCHIIMA
c(popMHupoOBaHa Ha OBHC «OTJIMYHO»
3a4TCHO (1) PMUP yp
OdeHb XOpOoIIIo Bce xommereHmmu (4acTH KOMIETEHIWI), Ha QOpPMHpPOBAHHE
KOTOPBIX HaIpaBjeHa JUCIUILIMHA, CHOPMUPOBAHBI Ha YPOBHE HE
HHUIKEC «OYCHBb XOpOIIO», IMPU 3TOM XOTHA OBI OJHa KOMIICTCHIUA
chopMUpOBaHa Ha YPOBHE «OYCHB XOPOIIO»
Xoporiro Bce kommereHmmu (Y4acTH KOMIIETEHIWI), Ha (HOpPMUpPOBAHUE
KOTOPBIX HaIpaBJICHA AUCIUIIINHA, C(l)OpMI/IpOBaHLI Ha YpPOBHC HC
HIDKE «XOpOIo», TPH 3TOM XOTs OBl OJHA KOMIICTEHITUS
chopMUpOBaHa Ha YPOBHE «XOPOIIIO»
Y 10BIIETBOPUTENBHO Bce kommereHmuu (YacTH KOMIIETEHIMH), Ha (OpPMHpPOBaHHE
KOTOPBIX HaIpaBJICHA AUCIUIIINHA, C(l)OpMI/IpOBaHLI Ha YpPOBHC HC
HIDKE «YIOBJICTBOPUTEIHHOY, TIPA 3TOM XOTS OBl OJTHA KOMIICTEHITUS
chopMUpOBaHa Ha YPOBHE «YOBJICTBOPHUTEILHOY
HeynoBnerBopurens- | Xors Obl  ogHAa KOMIETEHIHMs C()OPMMpPOBaHA Ha  YPOBHE
HO «HCYIOBJICTBOPUTCIILHOY», HHU OJdHa n3 KOMHGTCHL{I/Iﬁ HC
HC c(hopMUpOBaHa Ha YPOBHE ILIOXO)
3a4TCHO




ITnoxo Xots ObI 0/THA KOMIIETECHITHS C(OPMHUPOBAHA HA YPOBHE «ILIIOXO0

5.2.TunoBble KOHTPOJIbHbIE 3aJaHUsl WM HHbIE MATEpPHAJIbl, He00XOAUMBbIe /JIsl OIEeHKH
pe3yJabTaToB 00y4eHMus .

5.2.1 KoHTpoJIbHBIE€ BONIPOCHI

; =
80NpoOCHI Koo gpopmupyemoti komnemenyuu

1. PacctaBuTh CHIIBI, ICUCTBYIOIIKE HA TPY3 B TOJIOKCHUAX YK-1, OIIK-3
YCTOMYHUBOTO PAaBHOBECHS U MPU OTKIOHEHUH €T0 OT BEPTUKAIIH.

2. Kakue npuOmmkeHust 1earoTes P PAaCCMOTPEHUN KoJIeOaHU i OIIK-3, YK-1
MaTEeMaTHYECKOTO MasiTHUKA?

3. Kakoe nBmkeHue Ha3bIBACTCSl TAPMOHUYECKUM ? OIIK-4, YK-1
4 IlpuBeauTe 3aKOHBI IPEITOMIICHHS U OTPaKEHUS cBeTa? OIIK-4, YK-1
5.Uto Takoe nucriepcusi ceera? OIIK-4, OIIK-3
6.3akon OMa aJ1s TIOJTHOM LIenH MepeMEHHOT0 TOKa IpU OIIK-4, VK-1

MIOCJIEI0BATEIBHOM COeIMHEHNE OMUYecKoro conpotunieHus (R),
unaykruBHocty (L) u emxoctu (C).

7.HazoBure npasuna Kupxroda OIIK-3, YK-1

8.Yto Takoe umnenanc? dopmyna? OIIK-4, VK-1

5.2.2. TunoBble TecTOBbIE 3aJaHus AJs olleHKH cpopmMupoBanHocTH KomneTeHnnu OIIK-3

1. CoBOKYMHOCTBIO )KE€CTKO CBS3aHHBIX T€Ja OTCUETa, CHCTEMbI KOOPJIMHAT U YaCOB HA3BIBAETCH. ..
A. 3aMKHYTOU CHCTEMOI; B. cucremoii oTcuera;

B. nnepumanbHOii cucTeMoit 0TCueTa; I'. [lepemerienuem; . MarepranbHOM TOUKOM.

2. ®wuznveckoil BEKTOPHOI BEINYNHOM, paBHOH MEpBOH IPOMU3BOJHON YTIIIOBOM CKOPOCTH 110 BPEMEHH,
Ha3bIBAETCH. ..
A. YTJIOBBIM YCKOPEHHUEM b. wacroToii BpameHus

B. kacaTenpHBEIM YCKOpPCHUEM I. TaHI'CHIIUAJIBHBIM YCKOPCHUEM 21 IJICYOM CHJIbI

3. Kakas u3 npuBeseHHbIX (HOPMYIT SIBISIETCS MATEMAaTHUECKOM 3aMUChI0 TPeThero 3akoHa HeroToHa?

P - g M
b. — B FR=-F r)FK=0 n&=—
dt? g Phh n2R=0 adsg

>
n
I
3
Th

4, BeKTOpHOfI BCHI/I‘{I/IHOI\/’I, paBHOﬁ MMPOU3BEACHUIO MACCHI TE€JIa Ha €ro CKOPOCTb U UMCIOIIAasl HAIIPAaBJICHUEC
CKOpPOCTH, Ha3bIBACTCH. . .
A. cunoit b. HUMITYJIbCOM CUJIbI B. MomenTom HWHEpLUU TEJIa I'. xonnuecTBOM JBHIKCHUA TCJIa UJIK €TI0

HUMITYJIbCOM ﬂ IIJICYOM CHJIBI

5. Mepo#i sHepruu, NepeJjaHHOW OT OJHOIO Teja APYroMy B IIPOLIECCE HMX B3aHUMOJCHCTBHS, SBISETCS
(m3nueckas BeTUYUHA, HA3bIBACTCA ...
A. pa6otoit; bB.momHocThIO;  B. cmnoit; . ummynscom; JI. mpaBUIIEHOTO OTBETA HET.



6. MOMEHTOM MHEPIIMH MaTePHATHLHOM TOUKH OTHOCHTEIHHO OCH BPAIICHUS Ha3bIBAIOT BEIHMUUHY, PABHYIO ...
2 2
m; I, m; I

I. MPOU3BEACHUIO MAaCChl TOUYKH M HA KBaApaT paCCTOSIHUS OT HEE 10 OCH BpalllCHUA [.; Ll IMpaBUJIBHOI'O OTBETA HET.

7. Enuauneil MOIMHOCTH SBIIIETCA ...

KT -M KT - M2
A.1lx=1H/M ]5.1H:1—2 B. 1 Br=1 Ix/c F.1H~M:1—2 J. 1 Br=]JIxM
C C
8. Moaynb KacaTeIbHOTO YCKOPEHHUS ONPEAENACTCS BRIpaXKEHUEM
do, L, + Upy v? 2S

A a, = . b.a, =———7—. B.a=——. r.a:—2

dt t R t

2 2
I.a=,a, +a_ .

5.2.3. TumnoBble 3aaHus1/3a1a4H 1JI51 OLeHKHU chopMupoBaHHOCTH KoMneTeHnnu YK-1

1. JIBwkeHHs IBYX MaTepHATbHBIX TOUEK BHIPAXKAIOTCS ypaBHeHHAMH X1=A1+Bit+Cit? u
X2=Az2+Bat+Cat?, re A1=20m, A2=2m, B2=B1=2m/c, C1=-4 m/c?, C2=0.5m/c?. B KaKxoif MOMEHT
BpEMEHHM t CKOpPOCTH ATHX JIBYX TO4eK OynyT oguHakoBbiMH? Onpenenure ckopocty U u Uz
Y YCKOPEHHMS a1 ¥ a2 TOUEK B ’TOT MOMEHT.

2. Yepe3s G110K B BUJIE CILIOLIHOIO JAKUCKA, UMetolero Maccy M=80 r, nepeknHyTa TOHKasi TuoKas
HUTB, K KOHIIaM KOTOPOM MoABeIeHsl rpy3bl ¢ Maccamu M1=100 r u m2=200r. Onpenenuts
YCKOpEHHE, ¢ KOTOPbIM OyJyT ABUraThCs IPy3bl, €CIHM UX MPEIOCTaBUTh CAMHUM cebe.
Tpenuem u Maccoil HUTH IpeHeOpeyb.

3. Huck pammycom =10 cM, HaXOOUBIIMKCS B COCTOSHHHM IIOKOS, HadaJl Bpamarbcs C
TIOCTOSTHHBIM YTIIOBBIM yckopeHneM £=0,5 pan/c?. HaliTu TaHreHIHATbHOE ar, HOPMAILHOE an
U TIOJIHOE a YCKOPEHHE TOYEK Ha OKPYKHOCTH JMCKa B KOHLIE BTOPOM CEKYH/bI ITOCIe Havaja
BpallleHHUs.

4. ]IBa MIOCKMX MPSMOYTOJIbHBIX 3€pKajia 00pa3yioT AByrpaHHbIi yroa ¢=179°. Ha paccTosHuun
=10 cM OT JIMHMU CONPHKOCHOBEHHUS 3€pKal U Ha OJMHAKOBOM DPACCTOSHUHM OT Ka)JOro
3epKajia HaXOJUTCS TOUEUHBIM HCTOYHUK cBeTa. OnpenenuTh paccTosiHue d MexX Iy MHUMBIMHU
n300paKeHUSIMA UCTOUYHUKA B 3epKajiax.

5. Jlyu cBera mepexoIuT U3 Cpelbl C MOoKa3aTelieM IPeIOMIIEHUS N1 B Cpeay C IMOoKa3aTelaeM
npenomiieHus nz. IlokazaTh, 4TO €ciM yroia MeXIy OTPaKEHHBIM M MPEIOMIICHHBIM JIydaMu
paBeH 7/2, TO BBIMOJIHICTCS yCIoBHUE tg £1=N2/N1 (€1 — yroJ MaacHus).

6. Jlyd mamaet mox yriiom €=60° Ha CTEKISHHYIO TUTACTUHKY ToymmuHOM d=30 MmMm. OnpenenuTh
060KkoBoOe cMmeleHre AX Jyda Mmocje BbIX0/1a U3 TIACTUHKH.

7. Tly4ok ecTeCTBEHHOIrO CBETa MAJacT Ha MOJIMPOBAHHYIO IOBEPXHOCTh CTEKJISTHHOMN IIJIaCTHUHBI,
TIOTPYKEHHOM B KUIKOCTh. OTpa)keHHbIH OT MIACTUHBI My40K cBeTa obpasyeT yron ¢=97° ¢
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nagaroIrM IIYYKOM. OnpezxenHTe ITOKa3aTeJib MPEJIOMIICHHUA N1 )KUAKOCTH, €CIIU OTpa)I(eHHBIﬁ
CBCT MAKCUMAJIbHO IOJIAPU30BaH.

5.2.4. Tembl KypcoBbIX padoT, 3cce, pedepaToB

1. Tema pedepara o pusuke: «CBsi3b QUIUKHU C APYTUMH HAYKAMH.

2. Tema pecdepara no pusuke: «Bcee 0 yemoBeyeckoM OHOMONEY.

3. Tema pedepara no gusmke: «XapakTepPUCTHKA OCHOBHBIX HCTOYHUKOB CBETAY.
4. Tema pecdepara o pusuke: «CymHOCTh BHEITHETO GOTOIPPEKTaN.

5. Tema pedepara no pusuke: «OcoOeHHOCTH HHTEP(EPEHIIUHA CBETAY.

6. Tema pedepara mno ¢usuke: «MarHutel: creuupuKa HX B3AUMOJICHCTBUS C JIPYTUMH
peIMeTaMm.

7. Tema pedepara o pusuke: «YCcTpOHCTBO MHKPOCKOTIAY.

8. Tema pedepara o usuke: «HbIOTOH U €ro OTKPBITHSI B (QU3HUKEY.

9. CkopocTb cBeTa: METO/IbI ONPEEIICHUSI.

10. Pe3epiopd u €ro OmbITHI.

6. YuyeOHO-MeTOoAMYeCKOE H HH(POPMALIMOHHOE 00ecTedeHne JUCITHIIMHBI

a) OCHOBHas JTUTepaTypa:

1. CagenbeB U.B. Kypc obmeit pusuku: Yuedbnoe nocodue. B 3—x t1. T.2: DnekrpuduecTBo u
MarHetusM. Bomnbl. OnTuka. 7—e usj., crep. — CII10.: U3marensctBo «Jlanby, 2007. — 496 C.:
un — (YueOnuku 1 By30B. CrieninanbHas JUTEparypa).

2. Jlernad A.A., SABopckuii .M. Kypc ¢pusuku: yaeOHoe nocoOue Juist BTy30B. — 4-€ U3/1., UCTIP.
— M.: Beicmi. mik., 2002. — 718 c.

3. Tpodumosa T.U. Kypc dpusuxu: yued. nocobue 1st By30B. — M3a. 9-e, nepepal. u gomn. — M.
W3narenbckuii neHTp «Akagemus», 2004. — 560 c.

4. Wponos U.E.: DnekrpomaraetuzM. OCHOBHbIE 3aKOHBL. — 5—€ u3nanue —M.: BUHOM.
Jlabopatopus 3Hanu#, 2006 — 319 c.: un.

5. Cusyxun J[.B. O0mmii kypc ¢pusuku: yuedHoe nocodue g By3os. B 5 1. T 111
DNeKTPUUECTBO. — 3-¢ u31., cTep. — M. DUSMATIIUT, 2006. — 656 c.

0) TOTOJIHUTENbHAS TUTEPATYpa:

1. Tropun FO.U., Yepnos N.I1., KproukoB FO.}O. ®uznka 4.2. DIeKTPUUECTBO U MATHETU3M:
VY4eOHoe nocobue s TeXHn4eckuX yHuBepcuteToB. — Tomck: U3n-Bo Tomckoro yH-Ta,
2003. - 738 c.

2. Ocitaman Puaapn @., Jleitton Pobept b., Carnc Methio. DeiiMaHOBCKHE JIEKITUH 110 (PH3UKE.
Bein. 5. OnexrpuuectBo U marHetusM. Ilep. ¢ anrin./ nox pea. S.A. Cmoponunckoro. U3z, 3-
e, uctp. — M.: Enutopuan YPCC, 2004. — 304 c.

3. ®ecituman Puuapn @., Jleitron Pobept b., Cannc Metbio. deiimanoBckue JEKIUH 10 (PU3HKE.
Brim. 7. ®usuka cromnsbix cpen. Ilep. ¢ anrn./ mox pen. SI.A. Cmoponunckoro. M3, 3-e,
ucnp. — M.: Enuropuan YPCC, 2004. — 288 c.

4. Jlanpay JI.JI., Jlupmmu E.M. Kypc teopetndeckoit pusuku: B 10 1.: 1. 3: Dnekrpocraruka. —
M.: ®uszmatnut. 2002. — 224 c.

B) mporpammHoe obecrieuenne u HTepHET-pecypehl (B COOTBETCTBUU C COACPKAHUEM
JTUCIUTITUHBI) Kypc Buneo nexuuii mo Qusuke:
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1. https://drive.google.com/open?id=1-EpooyVno6vsTgpk70nApuv0z) GYrY?2 onrtuka.
2. https://drive.google.com/open?id=1MfQG9h2V-N26H2i evGgMnpOndCMNNNSs

SJICKTPHUYCCTBO U MAarHCTU3M.

7. MaTepuaibHO-TEXHUYECKOE o0ecriedeHne T CIUIIHHbI

[TomenieHus: mMpeACTaBIAIOT COOON y4eOHbIE ayTUTOPHU JAJIS MPOBEACHUS YUYEOHBIX 3aHSATHM,
IPEIYCMOTPEHHBIX MPOrpaMMOMN, OCHAIllEHHbIE O0OPYAOBAaHHMEM U TEXHUYECKUMH CpEICTBaAMU
oOyueHusi: Jlekunonnas ayauropus: 5 xopmyc: 308a. 4 xopmyc:201. JlabopatopHblii IPaKTHKyM:
129(1,2,3).

[lomemenuss 11 €aMOCTOSATENbHONW pabOThl OOYYarOLIMXCSl OCHALEHBl KOMIIBIOTEPHOMN
TEXHUKOW C BO3MOYKHOCTBIO TMOKIOUeHUs K cetr "HMHrepHer" W oOecnedyeHbl TOCTYIIOM B
AIIEKTPOHHYIO HHPOPMALMOHHO-00Pa30BaTEIBHYIO CPELy

[Tporpamma coctaBneHa B cootBeTcTBuM ¢ TpedoBanusamu OI'OC BO ¢ yuerom pekoMeHaanmii
u OIIOIT BO no nanpasnenuto noarotoBku 04.03.01 — Xumus, peanu3yemMoro Ha XHMHUYECKOM
dakynbTeTe, HAMPaBICHHOCTh «XUMHUS U MaTepUaIOBEICHUE)

ABTODBI:

K.X.H., fo1eHT [InexoBuu C.JI.

K.X.H., foreHT Mamua H.H.

Peneunsenr:

K. ¢pu3.-Mar. H., 1oueHT Epmos A.B.

3aBenyromuii kadenpoit

I.X.H., ipodeccop Mapkun A.B.
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https://drive.google.com/open?id=1-EpooyVno6vsTqpk70nApuv0zJ_GYrY2
https://drive.google.com/open?id=1MfQG9h2V-N26H2i_evGgMnpQndCMNNNs

