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1. Mecto aucuunjuabl B cTpykrype OIIOII

Huctummaa b1.0.02.03 ®usuka oTHOCUTCS K 0053aTeNbHOM YacTu 00pa3oBaTeIbHON MPOrPaMMBbl.

2. Ilnanupyemble pe3yJbTATHI O0Y4YeHHS] MO IUCIHUIJIHHE, COOTHECEHHBbIE C TUIAHUPYEMBIMH
pe3yJbTaTaMM OCBOeHHsI 00pa30BaTeJbHOW NPOrpaMMbl (KOMIIETEHUMSMH W HWHIMKATOPaMHU
JOCTHKEHHMsI KOMITeTeHIHiA)

®opmupyembie ILnanupyeMsle pe3yJIbTAThI 00y4eHuUs o Aucuuiuinae | HamMeHoBaHMe OLICHOYHOI0 CpeICTBA
KOMIIETCHIM U (Momy/si10), B  COOTBETCTBMH C  HMHAHNKATOPOM
(KOJ_'[, COACpIKaHnEe JOCTH/KCHHUSI KOMIIETCHIINH
KOMITETEHIIHH ) HNnpnkarop nocrmxenusi | PesyabraThl 00ydyeHus Jas Tekymero | Jluas
KOMIIETCHIM U 10 JUCHMILINHE KOHTPOJIS TMPOMeKYTOYH O
(xom, coziepKaHue ycneBaeMocTH aTrecTaluu
WHJIUKATOpA)
OIIK-2: Cnocoben OIIK-2.1: Pabomaem c OIlIK-2.1: Lonyck
npoeooums Xumuueckumu eewjecmeamu ¢ | Ymemn: obpawamocs ¢ n1abopamopHou Bauem:
Xumueckut COOMOOCHUEM HOPM MEXHUKU | XUMUHECKUMU GEUYeCEaMU pabome K
okcnepumennt ¢ besonacnocmu 3uname. mexnuxy 6esonacnocmu ommpoToIe
Y 80NPOCHL
Henorbsosanen npu BLINOIHEHUU 1ADOPAMOPHBIX
COBPEMEHH020
obopydosaa, OIIK-2.2: Hcnonvzyem pabom
cobni0das Hopmbl cywecmeylowue u Braoemp. nasvikamu pabomul ¢
mexHuKu paspabamvléaem Hogble 9IKCHEPUMEHMATILHOIMU
bezonacnocmu MemOOUKY NOIYHeHUs, U ycmanosKamu
xapaxmepusayuu eewpecme u  |OIIK-2.2:
Mamepuanos Ons peuieHus Ymemv: npumensame
3a0ay npogeccuonanvhoil cywecmsyiowue MemoouKu,
desimenvHOCMU OCHOBaMHbIE HA PUIUYECKOM
9KCnepumenme
OIIK-2.3: Ilpoéooum 3uname: ceolicmea mamepuanos
UCCe008aHUSL CBOUCTNG Braoemo: mabnuyamu
6eujecme u Mamepuanlos ¢ HasblKamu pabomol co
UCNONb308AHUEM CNPABOYHBIM MAMEPUATOM
COBPEMEHHO20 HAYYHO2O OIIK-2.3:
0bopydosanus Ymemo: o6pawamecs ¢
COBPEMEHHBIMU YCMAHOBKAMU
3uams: ceolicmea u npumenenue
MAMEPUANos K Uccnedyemvim
obvexmam
Bnaoemw: nasvixamu
n0020MoeKu
IKCNEPUMEHMATLHOL YCIMAHOBKU
OIIK-6: Cnocoben OIIK-6.1: Ilpeocmaesnsiem OIIK-6.1: Omuem no
npeocmagnams pe3ynvmamol pabomel 6 8ude | Ymemv: npumeHsns 3HAHUA, 1a60pamopHuIM auem:
pesyivmanivl _ | omuema no cmandapmoi noxyuennvie no pabomam omueml
npotpeccuoransHol @opme Ha pycckom A3vIKe oucyuniune Qusuxa, ons
deﬂmeﬂwbnocmu ¢ OIIK-6.2: Ilpeocmasnsiem peutenus
VCmHOU U
nucomennoii popue ¢ UHGDOPMAYUIO XUMUYECKO20 XUMUYECKUX 3a0aY
COOMBEMCMEIULL C COOEPIHCAHUA C YUEemOM 3uame. Pusuueckue 3aKoHbl,
HOpMAMU U mpebosanui cesazvlearowue
npasuiamu, bubnuoepaguueckoil @u3suxy c opyaumu
NPpUHAMbBIMU 6 Kyabmypol oucyunIuHamu
npogpeccuonanbHom




coobwecmese

OIIK-6.3: T'omosum

npesenmayuio no meme

pabomvl u npedcmaesisnem ee

HA PYCCKOM U QH2TUTICKOM
ABIKAX
OIIK-6.4 Ilpeocmasnsem

pe3ynvmamsl pabomol 8 gude
HayuHou nyonukayuu (me3ucol
dokaada, cmamos, 0030p) Ha
PYCCKOM U QH2IUIICKOM 513bIKe

Bnaoemy: meopemu4ecKumu u
nOJIysImMnupudeckumu MOO@JZ}ZMM,
NPUMEHAEMBIMU 6 qbu3w<e ue
Xumuu

OIIK-6.3:

Ymemn: nonvzoeamvcs
KOMNbIOMEPHbIMU
cpeocmeamu

3uams: Excell, Word
Brademw: npocpammamu,
NO36ONAOUWUMU
npo8ooUms pacuensi u
cmpoums epaguxu
OIIK-6.4:

Ymems: cobupamo u
AHATUBUPOBANb MAMEPUAT,
NOJYYEHHDBLI 8 X00e
uccneoosanus,

3unams. Excell, Word
Brademo.: uHocmpannbim

A3bIKOM CO cliosapem

3. CTpyKTYpa M cojiep:kaHue TUCHUILIUHBI

TpynoeMKocTh THCHUNIUHBI

HpOMe)KyTO‘-lHafl aTTrecranus

O4Hast
OO0uas Tpya0eMKOCTb, 3.e. 4
YacoB 1o y4eGHOMY IJIaHY 144
B TOM 4HCIIE
ayIMTOpPHbIE 3aHATUS (KOHTAKTHAsA padoTa):
- 3aHSITHSA ceMHUHApPCKOro Tuna ( JjabopaTopHbie paGoThi) 128
- KCPU® 2
caMoCTosITeJIbHAsI padoTa 14
3a4yerT




3.2. CoaepxaHue TUCHUILIUHEL

(cmpykmypuposanroe no memam (pazoenam) ¢ yKazanuem omeeoeHH020 Ha HUX KOIU4ecmasd

aKademuyecKux 4aco8 u GUobl y4eOHbIX 3aHamuil)

4. YyeOHO-MeTOAMYECKOE 0O0ecTieYeHHe CAaMOCTOATEIbHON padoThl 00y4aro M XCst
1. dorordpdext, U3nareascteo HHI'Y um. H.U. Jlo6aueBckoro. 2022/ CoctaButenu: OBCIHHHKOB

H.B. Ilnexosuu C. /., E.W1. ®unartosa, 2022 -17c.

HanmeHnoBaHMe 1 KPaTKoOe COJIEpKaHUEe PAa3esIoB ¥ TEM AUCIUIUINHBI Bcero B TOM 4HCIIE
4achl
( ) KonTakTHast padora (padora BO
B3aMMOJICHCTBUH C IPENofaBaTeseM),
4achl U3 HUX
SaHATHS CamocTosiTenbHast
CEMUHAPCKOro pabora
3aHaTus THUIA ofyvatolwerocs,
JIEKIMOHHOrO | (mpakThueckue | Bcero 1acel
THIA 3aHsATHs/Tabopa
TOpHBIE
paboThl), 4ackl

b b b b b

0 0 0 0 0
DU3MYECKHE OCHOBBI MEXaHUKH 19 - 19 19 2
OCHOBBI MOJIEKYJISIPHOH (DM3MKH U TEPMOANHAMUKHI 19 - 19 19 2
DJIEeKTPUYECTBO U DJIEKTPOMATHETH3M 17 - 17 17 2
Konebauus 1 BosHbI 17 - 17 17 2
Onruka. KBaHTOBas Mpupo/ia u3nyyeHus 17 - 17 17 2
DeMeHTbI KBAHTOBOH (DM3UKH aTOMOB, MOJIEKYJI ¥ TBEPbIX Tel 15 - 15 15 2
OneMeHTbl (PU3MKH ATOMHOTO SIApa U JIEMEHTAPHBIX YaCTHUIL 15 - 15 15 2
Arrecranus 23
KCPUD 2
Hroro 144 - 119 119 14

2. Onpenenenrie NTMHBI BOJHBI CIIEKTPAIbHBIX JIMHUN aToMa Hatpus, M3marenscteo HHI'Y um. H..
Jlo6auesckoro. 2017/ / CocraBurenu: ITnexosuu C.JI. , P.B. Ilanukaposa, E.1. ®unatosa, 2023. -23c.

3. Onpenenenne eMKOCTH KoHaeHcaTopoB, M3marenscrBo HHI'Y um. H.U. Jlo6aueBckoro. 2022/

CocraBurenu: [Tnexosuu C./. , P.B. [lanukaposa, E.W, 2017 -14c.
4. UccnenoBanue BBIHYKJICHHBIX KOJIEOaHUI B IOCIEA0BATEIHLHOM KOJIe0aTeIbHOM KOHTYpE,

MzpareasctBo HHI'Y um. H.U. Jlo6aueBckoro. 2022/ CocraButenu: OcsuunkoB [.B. ,IliexoBuu

C.J., 1.A. ®omuues, 2019 -16¢.

5. [Mpunuun cynepnoszunuu, M3narensctso HHI'Y um. H.U. Jlo6aueBckoro. 2022/ CoctaButenu:

OscsanukoB /[.B. ,ITnexosuu C.J1., H.1. Mamus, 2020 -12c.

5. ®DoHJ OLEHOYHBIX CPeICTB JJIA TeKyIero KOHTPOJs yCceBaeMOCTH W NPOMeKyTOYHOM

aTTeCTalum 1Mo JMCUMIIJINHE (MOIly.]'[lO)

Tunossblie 3axanns, He00X0AMMBIE VIS OLICHKH Pe3y/IbTATOB 00y4eHusi IPH NMPOBEICHUH
TeKylIero KOHTPOJIsl yCIeBaeMOCTH € YKa3aHHeM KPUTepHeB UX OLCHUBAHUA:

TunoBbie 3a1aHuA (OLIEeHOYHOE cpeacTBO - /lonyck Kk J1a0opaTopHoil padore) /sl OHEeHKH

cpopmupoBannocTu komnerenuuu OIIK-2




1. OmpenenuTh 1eb BHIMOTHIEMOR paboThI

2. OOBSICHUTB XOA BBITIOIHSAEMOM padoThI

3. OOBSICHUTB IPUUYMHY OTKJIOHEHHUS PE3yJIbTaTOB, MOTYYEHHBIX B X0O/I€ 1a00paTOPHOI paboTe OT NUCTHHHON

BCIINYMHBI.

Tunosblie 3a1anns (oLeHOYHOE cpeAcTBO - /lonyck K 1a0opaTopHoii padoTe) 1151 OLEHKH
cpopmupoBannocTu komnerennuu OITK-6

1. BeimonHATk pacuer (pU3NYeCKUX BEIMYMH, HCIONb3Ys HABBIKH PELICHUS, OCHOBAHHBIC Ha (PU3NYECKHX H

MAaTEMATHYCCKUX 3aJadyax

2. PaccunTeIBaTH NOrp€IHOCTHU U3MEPCHUA OIIPEACIACMBIX BCJIMYNH.

Kputepuu ouennBanus (omeHoYHoe cpeacTBo - Jlonmyck k JiabopaTropHoii padore)

Onenka

IIPEBOCXOIHO

OTJIMYHO

OYEeHb XOPOIIO

XOPOIIIO

YAOBJIECTBOPUTCIIEHO

HCYHAOBJICTBOPUTCIIbH
(¢}

IIJIOXO

Kpurepun oueHuBanus

Bce koMmnereHmm (4acTu KOMIIETEHIIHI), HA OPMHPOBAHUE KOTOPHIX
HalpaBJieHa JUCLMILINHA, C(OPMHUPOBaHbI HA YPOBHE HE HUKE
«IIPEBOCXOHO»

Bce kommnerenmm (4acTu KOMIIETEHIIHI), HA POPMHPOBAHUE KOTOPHIX
HarpasJieHa JUCHUILUIMHA, C(OPMUPOBAHBI HA YPOBHE HE HUXKE «OTIUYHON,
MIPU ATOM XOTsI ObI OJTHAa KOMITETCHIIHS CHOPMHUPOBAHA HA YPOBHE
«OTJIIMYHO»

Bce xommereHnnu (4acTu KOMIETEHITUH), Ha POPMUPOBAHUE KOTOPBIX
HanpaBJIcHa AUCIUILUINHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «OUYCHb
XOPOIIIOY, TIPU 3TOM XOTsI ObI OJTHA KOMIETEHIUS chOPMUPOBAHA HA YPOBHE
«OYEHB XOPOIIIO»

Bce xommerennnu (4acTu KOMIETEHITNI), Ha OPMUPOBAHUE KOTOPHIX
HarpaBJcHa AUCIUILUINHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOIIIOY,
IIPY ATOM XOT$ ObI 0JIHA KOMITETSHIUS CPOPMUPOBAHA HA YPOBHE «XOPOIIIOY

Bce kommnerenmu (4actu KOMIIETEHIIHI), HA (OPMHPOBAHUE KOTOPHIX
HampaBlieHa AUCLHUIUIMHA, C(OPMUPOBAHBI HA YPOBHE HE HIKE
«YZAOBIIETBOPUTEIBHO», IIPH 3TOM XOTS Obl OJIHa KOMIIETEHIIUS
chopMUpOBaHa Ha YPOBHE YIOBIETBOPUTEIHLHOY

XoTs Obl 01HAa KOMIIETEHITHS chopMHUpOBaHa HA YPOBHE
«HEYIOBIETBOPUTEIBHO», HU OJJHA U3 KOMIETEHIIUN He cPOpMUpPOBaHa HA
YPOBHE «ILJIOXO»

XoTs Obl OJHa KOMIICTCHII M A C(i)OpMI/IpOBaHa Ha YPOBHC «ILJIOXO»




5.2. Onucanue KA OLCHUBAaHMUSA PE3YJIbTATOB oﬁyqe}mﬂ Mo JTUCHUIIJIMHE TIPU l'[pOMG)KyTO‘lHOﬁ

aTTeCTalnum

HIxana oueHuBaHus cCGOPMUPOBAHHOCTH KOMIIETCHIH I

Yposen
b
chopmu HeY/I0BJIETBOP | YAOBJIETBO 04YeHb
MJ10X0 XOpouIo OTJIMYHO TPEBOCXOTHO
POBaHH HTEJbHO PHUTEILHO X0pOo11I0
0CTH
KOMIIeT
eHIuit
(MHaUK
aTopa
MOCTHIK He 324YTeHO 3249TEHO
eHus
KOMIIET
CHLMIA)
YpoBeHb
OtcyrcTBHe YposeHs poset
N o 3HAHHIH B
3HAHHI MuHNUMaNBH | 3HAHHH B oBBeMe YposeHn
TEOPETHIECKOTO 0 obneme, i 3HAHHH B
YpoBeHb COOTBETCTBY Yposenn
Marepuana. N JOIYCTHMBI | COOTBETCTBY obbeme, .
3HAHHH HIDKE o 0IIeM 3HaHMI B
HeBo3mokHOCTB 1 ypOBEHb folIeM COOTBETCTB
MHHAMAJIBHBIX . nporpaMme obbeme,
3HaHHSA | OLCHUTH IOJHOTY N 3HAHHUI. nporpaMme yIoIeM
N TpeOOBaHUH. MO/ITOTOBKU MPeBbIIIAIOIIE
3HAHMI JonymieHo MOJITOTOBKU nporpamMme
Wmenu mecto . HomymieHo M IpOrpamMMmy
BCJIC/ICTBHE MHOTO . HomymeHo TIO/ITOTOBK
rpyObIe ommoOKN HECKOJIBKO MO/ITOTOBKHY.
oTKaza HEerpyObIX HECKOJIBKO u. Omubok
HECyIIeCTBE
o0yJaromierocst ot OIINO0K HeTpyObIX HHLIX HeT.
oTBeTa ommooK
OHINOOK
IIponemonc
TPHUPOBAHBI
IIponemonc PHp
IIponemonc | Bce
IIponeMoHC | TpHupoBaHBI
TPUPOBAHbI | OCHOBHBIE
TPUPOBaHbI | BCe
BCE YMEHHUS. ITponemoHcTp
OCHOBHBIE OCHOBHBIE
OrcyrcrBue OCHOBHBIE Pemiensl MPOBAHbI BCE
Ipu pemennu YMEHHSI. YMEHHSI.
MHHHUMAJIbHBIX YMEHHUS. BCE OCHOBHbBIE
. CTaHIaPTHBIX Pemensr Perens! Bce
YMEHHIL. PerieHs! Bce | OCHOBHbIE YMEHHSI.
3a1a4 He THUIIOBbIC OCHOBHBIE
HeBo3moxHOCTB OCHOBHBIE 3a/1a4M C Pemrens! Bce
HPOJIEMOHCTPUD | 3a7auu C 3a71a4u ¢
OLICHUTb HAJIYUE 3a/1auH. OTZICTIbHBIM | OCHOBHBIE
Ymenus N OBaHbI HerpyObIMH | HerpyobIMH
yYMEHHit Beinonsens! | u 3a/1auH.
OCHOBHBIE OlIMOKaMH. | OIIMOKaMH.
BCJIE/ICTBUE BCE 3a7laHusl | HECYLIECTB | BbINoNHEHBI
ymeHus. menu | Brinonnens! | BoinonHeHs
oTKa3a B TIOJIHOM €HHBIMU BCE 33/1aHUs, B
MeCTO IpyObie BCE BCE 3aaHHs
obyuaromierocst ot o0beme, HO | Hejo4yeTaMm | IOJHOM
OLIMOKN 3a7aHus, HO | B IIOJIHOM
oTBeTa HEKOTOpbIe u, obobeme 0e3
HE B 00beME, HO
c BBINIOJIHEH | HEIOYETOB
TIOJTHOM HEKOTOpbIE
HeJo4eTaMy | bl BCE
obbeme c
3a/1aHuA B
HeJZlo4eTaMu
HOJTHOM
obbeme
Nmeercs
OtcyrcTBHE IIponemonc IIponemonc
MUHHMAaJIbH IIponemonc
0a30BBIX IIpu pemennn N TPUPOBaHbL TPUPOBAHbI
bIil Habop TPUPOBAHBI [IponemoncTp
HAaBBIKOB. CTaHIaPTHBIX 0a3oBble HaBBIKU
HaBBIKOB 6a3oBble HUpOBaH
HeBo3moxHOCTB 3a71a4 HE HaBBIKU [IPH npu .
ULt HaBBIKH TIPU TBOPYECKUI
OLICHUTb HAIMYUE | IPOJEMOHCTPUP peuieHun pelieHnu
Hasbiku peuieHus pelLieHnH HOIXOJ K
HaBBIKOB OBaHbI 0a30BbIe CTaHJAPTHBI HECTaHJapT
CTaHJAPTHBI CTaHJAPTHBI PELICHHUIO
BCJIEJICTBHE HaBbIKU. VMenn X 3a71a4 ¢ HBIX 3aJa4
X 3aj1a4 ¢ X 3a1a4 6e3 HECTaHJapPTHEI
OTKa3a MECTO IpyObIe HEKOTOPBIM 6e3
HEKOTOPBIM OIINOOK 1 X 3a/1a4
00yJaromerocst 0T | OLIMOKH u OLINOOK U
u HEZI04eTOB
oTBeTa HeJo4eTaMu HEJZI0YeTOB
HeJloueTaMu




IIIkana oneHUBAHUSA nmpu HpOMe)l(yTO‘[HOﬁ arrecranuu

Ounenka YpoBeHb NoAroToBKH
NPEBOCX0HO Bce xomnereHIy (4acTé KOMIIETEHIHH), Ha ()OPMHPOBaHUE KOTOPBIX HAIpaBJIeHa AUCIUIIINHA,
copMupoBaHB HA YPOBHE HE HIDKE «IIPEBOCXOIHOY, POIEMOHCTPHPOBAHBI 3HAHMS, YMECHNS,
BIIaJICHUS 110 COOTBETCTBYIOIIMM KOMIIETEHIIUSAM Ha YpPOBHE BBIIIE NIPELYCMOTPEHHOIO
MIPOrpaMMoin
OTJINYHO Bce xomreTeHImY (YacTH KOMIETEHINH), Ha popMHUpoBaHHEe KOTOPHIX HAaIpaBJeHa JUCIHUILINHA,

C(.J[)OpMI/IpoBaHBI Ha YPOBHE HE€ HUIKE «OTJIUYHO».

0YeHb XOPOUIO

Bcee KOMIICTCHIIUH (‘{aCTI/I KOMHCTCHL{I/Iﬁ), Ha (bOpMI/IpOBaHI/IC KOTOPLIX HaIlpaBJICHA JUCIUIIIIMHA,

3a4YTEHO
copMHpOBaHBI HAa YPOBHE HE HIKE «OUEHB XOPOIIO)
Xopo1io Bce xomreTe MY (YacTH KOMIIETeHINH), Ha popMHpoBaHHe KOTOPHIX HAalpaBJIeHa JUCIUILINHA,
copMHpOBaHBI HA YPOBHE HE HIDKE «XOPOIIO».
yaoBjerBopurenb | Bce kommereHn (4acTH KOMIETEHIHI), Ha ()OpMHUPOBaHUE KOTOPHIX HAIPABIICHA IUCIUILINHA,
HO copMHpoBaHBl Ha ypOBHE HE HIDKE «YyIOBIETBOPHTEIBHO», MPH 3TOM XOTs OBl OfHa
KoMIeTeHIus copMHpoBaHa Ha YPOBHE «YIOBIETBOPHUTEIHHO
HeynoBJieTBopuTe | XOTs OBl O/{HA KOMIIETEHLs C(hOPMUPOBAHA HA YPOBHE «HEYOBJICTBOPUTEIILHOY.
JBHO
He 324TeHO

IJ10X0

XoTst ObI 071HA KOMIIETEHIS CHOPMUPOBAaHA Ha YPOBHE ILIIOXO)

Tunosble KOHTPOJIbHBIC 3aJaHUA WX HHbIC MaTEepUAJIbI, HCOﬁXO[lI/[MbIe AJIsl OHEHKH

pe3yJbTaToB 00y4eHHsI HA MPOMEKYTOYHOM aTTecTaluu
Tunosble 3a1aHNsl, BHIHOCUMbIE HA MIPOMEKYTOUHYIO ATTECTALMIO:

OueHo4HOe CpeCcTBO — OTYET

3auem

Kpurepun ouenuBanus (Ort4er - 3auer)

Onenka

IIpEBOCXOJHO

OTJIHNYHO

OYEHb XOPOIIO

XOPOIIIO

Kpurepun onenHuBanust

OTuyeT HammMcaH B COOTBETCTBUH C [mpaBujIaMH Oq)OpMJ'IeHI/IH. YcTaHOBIIEHBI
BCE HCKOMbIC BEITMUMHBI. PacueT IIPOU3BCIACH 0e3 OIINOOK. HpI/IBeI[eHa
IOTrpCIIHOCTb UBMCPCHUSI.

OTuyeT HaImMcaH ¢ A0IIYHICHUEM ITIOMApPOK B OQ)OpMHeHI/II/I. YcTaHOBIIECHBI BCE
HCKOMBIE€ BEIMUMHEL. Pacuer MMPOU3BCACH 0e3 oIInodoK. HpI/IBeI[eHa
IMOrpeIIHOCTb UBMCPCHU.

Ot4eT Hamucad ¢ AOMMYIICHHUEM HEKOTOPBIX OIINOOK B O(pOpMJ'IeHI/II/I.
YcTaHOBIEHBI BCE HCKOMBIE BEIUYMHEL Pacuer MMPOU3BCJACH 0e3 oIInoOoK.
HpI/IBeI[eHa MOTrpeITHOCTDb U3MCPCHUS.

OT4eT HaImMCaH C AOIIYHICHUECM ITIOMApPOK B O(I)OpMJ'ICHI/II/I. YcTaHOBJICHBI HE
BCE€ HCKOMBIC BEJIMYMHBI. Pacuer MMPOU3BCACH 0¢e3 omInooK. HpI/IBe,Z[eHa
NOrpC€uIHOCTbL UBMCPCHU .




Ounenka Kpurtepuu onennBanus

OTueT HanKCcaH ¢ OMYyIICHUEM TTOMapoK B 0()OpMIICHHH. Y CTaHOBIICHBI HE
yIOBIIETBOPUTEIHHO  BCE UCKOMBIE BeTHMUUHBI. B pacuere nomymiensl omunoku. [IpuBenena
IIOIPEIIHOCTh U3MEPEHUS.

OTueT HanKCcaH ¢ OMyIICHUEM TTOMapoK B 0(OpMIICHHH. Y CTaHOBIICHBI HE

geyﬂOBHeTBOpHTeHI’H BCE UCKOMBIE BeJIMUuHBI. B pacuere gomymens! omubku. He npusenena
MOIPEIIHOCTh U3MEPEHUS.
OTtyeT HamKCcaH C TOMYIIEHUEM ITOMAPOK B OPOPMIICHUU. Y CTAHOBJICHBI HE
S BCE UCKOMBIE BeIMUuHBL. B pacuere nomymens! omubku. He mpusenena

IOrpCIrHOCTb UBMCPCHU . Hmerorcs MMPOTUBOPCUMA MTOJTYYCHHBIX UJIN
PaCCUUTAHHBIX BEJIMYUH C Ha6JIIOILa€MBIMI/I B IIpHUpPOAC.

Tunossie 3aganus (OT4yeT - 3aueT) A5 oeHKH chopmMupoBaHHOCTH KommeTeHuun OITK-6
(Cnocoben npoooums XumuyecKkuti IKCNePUMEHM C UCNOTIb30BAHUEM COBPEMEHHO20
000pY006aHUsl, COONOOAST HOPMBL MEXHUKU OE30NACHOCHIU)
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MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPAIIUMA
(denepanbHoe rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTe/IbHOE YUPeKIeHHE BhICIIEr0 00pa30BaHus

«HauunoHnaabHbIi HcciaenoBareabckuii Huzkeropoackmuii rocyapcrBeHHbIN
yHuBepcuteT uM. H.U. JlobaueBckoro»

(HHT'Y)

XUMHUYECKUMN ®AKYJIBTET
KA®EJPA ®U3NYECKONU XUMHUHU

OTYET 110 JIABOPATOPHOM PABOTE

WCCJEIOBAHME BBIHY KJIEHHBIX KOJEBAHU

[TpoBepwui:
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Hcnomuaurens:

)5 (0)

r. Huwxuuit HoBropon
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BBenenue

Conep:xxkanue

1 JIntepaTtypHblii 0630p

2 JKcNepUMEHTATbHAS YACTh

3 Pe3yabTaThl M 00CYKACHUE

BoIBOaBI

Cnmcok Jurepatypsl

OuenovHoe cpeacTso - KOHTpobHbIE BONIPOCHI

3auem

Kpurtepun ouennBanus (KonTposasHbie Bonpocsl - 3auer)

Onenka

ITPEBOCXO/THO

OTJIIMYHO

OYCHb XOpOIIO

XOPOIIO

YAOBJICTBOPHUTCIIBHO

HCYHAOBJICTBOPUTCIIbH
0

I1J10XO0

Kpurtepun onennBanus

Bce xommerennnu (4acTv KOMIETEHITNI), Ha OPMUPOBAHUE KOTOPHIX
HarnpaBJcHa AUCIUILTNHA, C(OPMHUPOBAHBI HA YPOBHE HE HIDKE
«ITPEBOCXOTHOY

Bce xommerennnu (4acTu KOMIETEHITUH), Ha POPMUPOBAHUE KOTOPBIX
HampaBJIcHa AUCIUIUINHA, CHOPMHUPOBAHBI HA YPOBHE HE HIKE «OTIHYHOY,
IIPY ATOM XOTs ObI 0JTHA KOMITETCHIIUSI CPOPMHUPOBAHA HA YPOBHE
COTIIMIHOY

Bce kommnerenmu (4actu KOMIIETEHIIHI), HA (OPMHUPOBAHUE KOTOPHIX
HaIpaBlieHa AUCLUUILUIMHA, COPMUPOBAHBI HA YPOBHE HE HUXKE «OUYEHb
XOPOILIOY, IPU ITOM XOTS Obl 0JJHA KOMITETEHIINS chopMUpOBaHa HA YPOBHE
«O0YEHb XOPOILIOH

Bce koMmnerenm (4actu KOMIIETEHIIHI), Ha OPMHPOBAHUE KOTOPHIX
HampaBlieHa AUCHHUIUIMHA, COPMUPOBAHBI HA YPOBHE HE HUXKE «XOPOILIOY,
IIPU 3TOM XOTs1 OBl OJTHA KOMIIETEHIUSI CPOPMUPOBAHA HA YPOBHE «XOPOILIO»

Bce kommnereny (4acTu KOMIIETEHITHI), HA OPMHPOBAHUE KOTOPHIX
HampaBlieHa AUCLUUIUIHNHA, C(OOPMUPOBAHBI HA YPOBHE HE HIKE
«YIOBIETBOPUTEIHHOY, IIPH 3TOM XOTS OBl OJIHA KOMIIETCHIIUS
chopMUpoBaHa Ha YPOBHE «yIOBIETBOPUTEIHLHO»

XoTs Obl OJHa KOMIICTCHI A Cq)OpMI/IpOBaHa Ha YPOBHC
CHCYHOBJICTBOPUTCIILHO», HU OZIHA U3 KOMIIETCHLINI HE C(l)OpMI/IpOBaHa Ha
YPOBHEC «IIJIOXO»

Tonpko 0Ha KOMIIETESHITUS C(I)OpMI/IpOBaHa Ha YPOBHC «ILJIOXO0»




Tumnosblie 3axanus (KoHTpoJ/IbHBIE BONIPOCHI - IK3aMeH) VISl OlleHKH ¢)OPMHPOBAHHOCTH
komnerenuu OIK-2 (Cnocoben nposooums Xumuyeckuti IKCNepuUMeHm ¢

UCNOJIb308AHUEM COBPEMEHHOCO 050py006aH1/lﬂ, cob100as HOpPMbl MEXHUKU

bezonacrocmu)

N

© N Ok Ww

[Ipeamer pusukH U €ro cBA3b C APYTUMH JUCUUTUTMHAMU. EAMHUIIBI n3MepeHnst PU3NUECKUX BEJTMYMH.
OneMeHThl KUHeMaTHKU. Mozenu B mexanuke. Cucremsl orcyera. CKOpOCTbh, yCKOpeHHe. YTIoBas
CKOpOCTb. YTIJI0BOE€ YCKOpPEHUE

OcHoOBHBI€ 3aKOHBI TUHaAMUKH: [IepBbIit, BTOpO 1 TpeTuii 3akoHbl HproToHA.

VY aap ynpyrux v Heynpyrux tei: abCoIoTHO YIPYTHA yaap

VY aap ynpyrux v Heynpyrux ten: abcoiroTHO HEYIpyrui yaap

JnHamuka TBEpIOro Tena

Teopema I'toiirenca-Illrelinepa

3aKOH COXpaHEHUS UMITYJIbCa

3aKoH ABMKEHHUS IIEHTPa Macc

10.3aK0H BCEMHUPHOTO TATOTEHUS

11.Cunst ynpyroctu. 3akoH ['yka. Monynp FOnra. Cuna tpenus.

12.Pabora u 3Heprus. MOImHOCTH

13.Kunernueckas ¥ MOTeHUUAIbHAS SHEPTH

14.IToTeHIIMaIBHOE TI0JI€ CHJT U TTOTCHIIHATbHAS YHEPTHS

15.KoncepBaTuBHBIE 1 HEKOHCEPBATUBHBIE CHITBI.

16. IloTeHnnanpHas SHEPTHUS B MPOCTEHIINX CIy4asiX: OJHOPOJHOE IOJIe TSKECTH, PACTAHYTas WM CoKaTast

MpYy>XXKUHA, TPABUTAIMOHHOC NPUTSXKCHUE ABYX MaTCPUAJIBHBIX TOYCK.

17. JlaBienne B )KUIKOCTH ¥ raze. 3akoH [lackans, 3akoH Apxumena

18.YpaBHeHue Hepa3phIBHOCTH, YpaBHeHNE bepHyIn.

19.Bsizkocth. TypOysieHTHBIC U JJAMUHAPHBIC TCUCHUS.

20.Metomp! orpeneneHus BI3KOCTH

21.JIBMKeHUS TeJl B XKUJIKOCTH M ra3ax

22.T'apMoHHYecKue KOJICOAHUS U UX XapaKTePUCTHKH

23.Cnoxenne kojebanuii. 3aTyxaHue KoieOaHui

24 . BeiHYX IeHHBIE KoeOanus. Pe3oHaHc.

25.CTaTUCTUYECKUHA W TEPMOTUHAMUYECKUN METOJIBI HCCIICTOBAHMS

26.TepmomuHaMuIecKas cHCTeMa

27.0OnbBITHRIEC 3aKOHBI HICAIBHOTO T'a3a; H30TEPMUYCCKHMA, H300apHBIH, H30XOPHBIN MPOIIECCHI
28.YpaBHEHNE COCTOSHUS HIICATHHOTO Ta3a

29. OcHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KHHETHIECKON TEOPHH HJIealTbHBIX Ta30B. 3aKOH MakcBemia o

pacnpe€aeia€Hu MOJIEKYJI UACAJIBHOI'O ra3a 1o CKOpoCTsAM

30. bapomerpuueckas Gopmyna. Pacnpenenenne bonpmana. Cpeqree 9nciio CTONKHOBEHUH MOJIEKYIL.

JlmnHa cBoOoIHOTO TTpodera

31. SIBneHue nepeHoca: TemIONPOBOAHOCTE, TG dY3usl, BI3KOCTH

32.IlepBrlii 3aKOH TEPMOAUHAMUKU. DHTPOIIHUS.

33. Bropoe Hauano TepMOAMHAMUKHU. TpeThe HayajIo TEPMOIUHAMUKH.
34.I1oBepXHOCTHOE HATSHKEHHUE KUAKOCTH. SIBIIeHne cMaunBaHusl. M30bITouHOE aBieHe

Tunossbie 3a1anus (KoHTpoJIbHBIEC BONPOCHI - JK3aMeH) ISl OeHKHA C()OPMUPOBAHHOCTH
komnerenmuu OIIK-6 (Cnocoben npedcmasiams pe3yiomamuvl npoghecCuoHaIbHOl

oessmenbHoCcmu ByCWZHOIZ U NUCbMEHHOU qbopMe 6 coomeemcmeuu ¢ Hopmamu u

npasuaiamu, NPUHANBIMU 6 nqubeC’Cl/lOHaﬂbHOM 00061/0{6077’168)

1. Dnekrpuveckoe B3auMoJIeiicTBHE. DeKTpuiecKuii 3apsa. 3axoH KymoHa. DneKTpudeckoe moiie.

HaHpH)KCHHOCTB I10JIA. HpI/IHLII/IH CYICpHO3UINHU IJICKTPOCTATUICCKUX OJICH.



2. CunoBble TUHUM 3JEKTPUUYECKOro mofsl. MHAYKIHS SIEeKTpU4ecKoro mojs B Bakyyme. [loTok BekTopa
MHIYKLIWHU Yepe3 noBepxHocThb. Teopema Octporpazackoro-I'aycca. [Ipumeps! ee mpuMeHeHus i1 pacdyera
noJiell mpocTerimmx CHCTEM 3apsA0B (I0JI€ TIOCKOCTH).

3. Pabora SJICKTPHUYCCKOI'O I10JIA. HOTCHHI/IaJ'I. Pa3HoCTh MOTEHIINAIOB. HOTCHHI/IaJ'II)HaH OHEPruA 3apsia B
DJICKTPUYCCKOM IT10JIC. Buecucremuas €AUHHUILIA SHEPTUHA - SJICKTPOHBOJIBT.

4. CBsi3b MEX/y HAIIPSDKEHHOCTHIO AJIEKTPUUYECKOTO TOJISl M TOTEHIIMAIoM. PactipesiesieHne moTeHyana B
MOJISIX MPOCTEUINX KOHPUTYpaluid (1oJie HUIMHAPa). DKBUIIOTEHIINATbHbBIC TIOBEPXHOCTH.

5. IIpoBOIHUKY B AJIEKTPUYIECKOM IOJIEC - OCHOBHBIE CBOHCTBA.

6. EMkocTh yenuHenHoro npoBoanuka. Konaencaropsl. CoennHeHnE KOHAEHCATOPOB.
. DHeprus 3JIeKTPUIECKOro MO,

8. /lumosp B OHOPOIHOM U HEOJHOPOIHOM IEKTPHUECKOM IOJIE.

9. JI3eKTPUKY B DJICKTpUUYECKOM mojie. [TonspHbIe U HEMOJAPHBIE MOJICKYIIbI. [10Ispru3yeMOCTh MOJIEKYIL.
Bekrop nongpuzanuu.

10. CBs13b MEXIy BEKTOPOM MOJISPU3AIMH U TIOBEPXHOCTHBIMY CBS3aHHBIMU 3apsiiaMu. JnanekTpruaeckast
BOCTIPUUMYHBOCTB. [{uanekTpudeckas mpoHuiaeMocTb. Teopema Octporpazckoro-I'aycca mpu HaTHIuu
maiekTprka. 11, Dnexkrpuueckoe mose B AUINIEKTpHKE. EMKOCTh KOHAEHCATOpa C JUAIEKTPUIECKIM
3aroMHEHNEeM. DJIEKTPOIPOBOJHOCT TBEPABIX TEN U Ta30B

12. TloHsiTvie 0 30HHOU TeopUH. MeTalIbl, TUIISKTPUKHU, TOITYIIPOBOIHUKH.

13. DnekTpOoHHAasA ¥ JBIPOYHAS IPOBOAUMOCTh B COOCTBEHHBIX MMONYNPoBOAHUKaX. 14, [IpuMecHas
MPOBOAMMOCTH TIOJTYTIPOBOTHUKOB.

15. PaGora BbIXoma dJieKTpoHa U3 Meraiia. KoHTakTHast pa3HOCTh TIOTEHITMAJIOB IBYX MeTailioB. D¢ dhexT
3eebeka. Dddekr IlenpThe.

16. P-N nepexop.
17. Tpansucrop.

18. Onekrpuueckuii paspsia B razax. Mckposoii pa3psa. Kopornsrii paspsa. Trnerommit paspsin. Iyrooit paspsi.
Marserusm.

19. MaruutHoe noje. 3akon buo-Casapa-Jlamiaca.

20. [leficTBrie MAarHUTHOTO TIOJISI HA MIPOBOJHUK C TOKOM. 3aKOH AMriepa. B3anMmopelicTBie 0ECKOHEUHBIX
NPSIMBIX MapajuIeNbHBIX TOKOB. EqnHuIa cuitel Toka - AMiep.

21. KoHTyp C TOKOM B MAaTHATHOM TIOJI€.
22. ]JleficTBME MarHUTHOTO TTOJISI HA OMHOYHBIN 3apsiy - cuia JlopeHma.

23. HI/IpKy.TIHLII/IH HAIIPpsLKEHHOCTH MArHUTHOI'O ITOJIA. ITone GeckoHEYHOTO IpAMOro NpoBOJAHUKA C TOKOM. ITomne
TOpOonaa u OCCKOHEUHOr0 COJICHOHUIA.

24. PaGora B MarHuTHOM nosie. MaruutHbid notok. Teopema Octporpanckoro - ['aycca.

25. DnekrpoMarHuTHas UHAYKIMS. 3akoH Papanes. [Ipruanasr nosenennst 9/1C nHayKInu. 3apsiz,
MIPOXO/ISIIIIUI B KOHTYPE.

26. CamonHaykuusi. UHAyKTUBHOCTD JUIMHHOT'O COJIEHOMIA.

27. Bzaumuas naaykuust. KosdduiuenT B3anMHON MHAYKIWH IBYX JUIMHHBIX coleHon10B. Toku dyko.



28. DHeprust MAarHUTHOTO TIOJISL.
29. DnexTpuyueckuit Tok. Cuiia ToKa, INOTHOCTH Toka. CONpoTUBIIEHHE TPOBOAHUKOB. CTOPOHHHUE CHITBL.
30. BJIC u nanpspxenue. 3akoH xoyns-JleHna.

31. 3akon Oma B muddepeHInanbHON 1 HHTErpaabHON GopMax. 3akoH OMa Ui HEOTHOPOJHOT O yYacTKa Lemn
Y IOJHOHU IIEH.

6. YueOHO-MeTOAN4YECKOe U HH(OPMAIIMOHHOE 00ecTieYeHre TUCIUIIJIHHBI (MOTYJI5)

OcHoBHas nuTeparypa:

1. CaBenseB U. B. Kypc o6mieit ¢pusukm : yued. mocodbue asist BeIcHI. TeXH. yued. 3aBefieHuit : [B 3 T.]. -
N3zn. 2-e, mepepad. - M. : Hayka, . pen. ¢us.-mar. aur., 1982-. Kypc o6mieit pusuku. T. 1 : Mexanuka.
MonexynsipHast ¢usuka. - M., 1982. - 2-e u3x., mepepad. - 432 c. : . - 1.00., 155 7k3.

2. Yepros Anexcanp I'eoprueBnd. 3amaunuk no ¢usuke : [yued. mocodue miist BTy30B]. - 5-e 3.,
nepepad. u got. - M. : Beicmas mkona, 1988. - 526, [1] c. : wr. - ISBN 5-06-001183-6 (B mep.) : 1.40.,
104 k3.

3. Upomos Urops EBrenneru. COOpHUK 3a1a4 10 00Mmel ¢usnke : [ BTy30B] / ox pen. W. B.
CaBenbeBa. - 3-¢ U3, nepepad. u jom. - M. : Hayka, 1975. - 319 c. : . - 0.68., 55 7k3.

4. CasenbeB Urops Bnagumuposuu. Kypc oOmieit ¢pusuku : [11st BTy30B : B 3 T.]. T. 2 : DiekTpuyecTBo 1
Maretu3Mm. Bomael. OnTHKa. - 2-¢ u3f., mepepad. - M. : Hayka, 1982. - 496 c. : . - 1.10., 126 3k3.

5. CaenbeB Urops Bnagumuposud. Kype obmieii ¢pusuku : [yued. mocobue st ctynenTos Bry3oB]. T. 3
: KBanroBas ontuka. AromHas ¢usuka. dusuka tBepaoro Tena. @uznka aTOMHOTO Sapa U
AJIEeMEHTAPHBIX YaCTHIIL. - 2-€ U3/., ucop. - M. : Hayka, 1982. - 303 c. : wi. - 0.75., 38 7k3.

JlononHUTENbHAS TUTEpATypa:

1. Tpodpumona Taucust UBanoBHa. CipaBOYHUK MIKOJbHUKA IO pusuke : 7-11 . - M. : JIpoda, 1996. -
205c. - (bubmuoTeuka "JIpodwr"). - 4700.00., 1 3x3.

2. Uponos Urops EBrenneBud. 3amaun no obmeit ¢pusuke : yued. mocodue 1 By30B. - 10-e u3a. - M. :
bunowm. Jlabopartopust 3nanuii, 2014. - 431 c. : mi. - (O6mas ¢pusmka). - ISBN 978-5-9963-1718-9 :
384.00., 11 >k3.

[Iporpammuoe obecnieuenue u MIHTepHET-pecypcehl (B COOTBETCTBUH C COJIEP>KAaHUEM AUCLUTUINHBI):
He ucnons3yercs

7. MaTepuajibHO-TeXHHMYeCKOe oOecrneyeHHe TUCHUILTUHBI (MOAYJIs1)

VYdeOHbIe ayAUTOPUU Ui TPOBEACHUS YYEOHBIX 3aHATHH, MPEIyCMOTPEHHBIX 00pa30BaTEIbHOM
MPOrpaMMO¥l, OCHAIIEHBl MYJIbTHMEIUHHBIM 000pyHOBaHUEM (TMPOCKTOP, SKPaH), TEXHHUYCCKHUMHU
cpeacTBamMu 00ydeHHUsl, CTIeUATU3UPOBaHHBIM 000pynoBaHueM: JlabopaTopHble YCTaHOBKH MO (hU3HKE
B komHare 129(1), 129(2), 129(3). YcraHOBKM MO ONpeAeTeHHe YCKOPEHUS CUTIbI TSKECTH, MasSTHUK
O6epbOeka, MPYKUHBI C TPY3UKAMH, CEKYHJOMEpPHI, MCTOYHHUKH DJIEKTPUUYECKOTO TOKA, Mara3uHBI
COMPOTHUBIIEHUH, TaTbBAHOMETPBI, aMIIEPMETPHI, BOJTBTMETPHI.

[Tomemmenus Ui caMOCTOATENBHON PAaOOTHI OOYUYAIONINXCS OCHAIIEHBI KOMITBIOTEPHOW TEXHHKOU C
BO3MOXHOCTBIO TMOAKIIOUeHUs: K cetu "MHTepHer" M oOecmeueHbl JOCTYIIOM B D3JIEKTPOHHYIO
MH(OPMAIMOHHO-00Pa30BaTENbHYIO CpPEy.



[Tporpamma coctaBiiena B coorBercTBuu ¢ TpedoBanusimu OC HHI'Y mo cnennansHocTu 04.05.01 -
qDYHZ[aMeHTaJIbHaﬁ W IpUKJIaaHas XUMUs.

Asrop(b1): [InexoBuu Cepreit JMuTpreBuy, KaHAUJAT XUMUYECKUX HAYK
Mammn Hukounaii IBaHOBWY, KaHIUIAT XUMHUYECKUX HAYK, TOLECHT.

3aBenyromuii kadenpoit: Mapkun Anekcelt BnaguMupoBuy, JOKTOp XUMHUYECKUX HAYK.

[Tporpamma oro0peHa Ha 3aceqaHuy MeToandeckor komuccnu ot 25.05.2023 r., mpoTokoit Ne 7.
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