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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTn) 18.03.01 XuMnyeckas TEXHOIOM A

CocTaBuTesnib pabouyer nporpamMMmsi:

Mpodcheccop, mou., o-p MoanncaHo npocton 30 BepnaHokoB PamasaH AcnaHoBUY
hrnocoPcknx Hayk 15.09.2025
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbi:
XUMUU N PU3NKO-XUMNYECKUX METOA0B UCC/Ief0BaHNA

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

15.09.2025 MoanucaHo npocton 3l [MonoBa AHrennHa AnekceeBHa
15.09.2025
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneumanbHoOCTK)
15.09.2025 MoanucaHo npocton 3l [MonoBa AHrenvHa AnekceeBHa
15.09.2025
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHWe noapa3fesieHns)
15.09.2025 MoanncaHo npocTton 30 N. 5. bepbepbsaH
15.09.2025

(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

LLenblo Kypca «XumMusa n hnsnkKa TBEpOOro Tesa» TeopeTmyeckasa nogrotToBka no XmMmMmm n pusnke
TBEpOoOro Tesa A8 NPUMEHEHMA 3TUX 3HaHuM npu paboTe B pa3/inyHbIX 06NacTAX HaykKum wu
TexHUKN. TMofpobHbLIN aHaNnu3 peleHnin MNpPOCTENWNX KBAHTOBO-MEXaHUYEeCKMX 3ajdady W
pacCMOTpPEHMEe MOAEsSIbHbIX CUCTEM B TEOPUN XUMUYECKOM CBA3N U (PUSNKN MOBEPXHOCTU
MO3BOJIAIOT HaMOJIHNTL CTPOrMM (PU3UYECKNM COLEepP>KaHUEM OCHOBHbIE MOHATUSA, KOTOPbIMU XUMUK
Mosib3yeTcsa B CBOEWN MOBCEAHEBHOW MPaKTUKE MPU XapaKTEPUCTMKE CBOMCTB MHOMO3/EKTPOHHbIX
aTOMOB N MOJIEKYJIAPHbLIX CUCTEM, a TakXXe onpenennTb rpaHuubl MPUMEHMMOCTU TEX WU UHbIX
TeopeTUnyecknUx 3aKOHOMEPHOCTEN, HAaY4YUTb MPOrHO3UPOBaTb CBONCTBA XUMUYECKNX DJIEMEHTOB "
nX coeguHeHnn.

3apayaMu AUCUUNJIMHBI ABNAIOTCA N3YYeHUe:

OCBOEHME 3HaHWUN o PyHOAMeHTalIbHbIX (PU3NYECKUX 3aKOoHaxX M NpuHUMNax, Jexawmx B
OCHOBe COBpeMeHHON (hM3NKKU TBepOoro Tena; Hanbosnee BaXkHbIX OTKPbITUAX B obnactun xummm un
(13K TBEPLOro Tena, oKasasLnMx onpegenspouiee BANAHNE Ha Pa3BUTUE TEXHUKU N TEXHOIOMrNK;

OoBflafjeHne yMeHUsMU BblABUraTb TUMOTE3bl N CTPOUTb MOAEN, MPUMEHSATb MOJIyHEeHHbIE
3HaHMA 01 06bACHEHMSA pa3HOOBPa3HbIX XUMNYECKUX U (DU3NHECKUX ABMIEHNN U CBONCTB BELLLECTB;

* pa3BUTME MO3HaBaTeJIbHbIX MHTEPECOB, MHTENNEKTYaJibHbIX N TBOPYECKMX crocobHocTen B
npouecce NpnobpeTeHns 3HaHNN U YMEHUN.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

AncunnnanHa BXoaMT B nepedvyeHb KypcoB obsizaTesbHOM YacTu. Kypc «Xummsi n usmka
TBEpAOro Tena» JIOFMYeCKM M MeTOAUYECKWU CBSi3aH C AMCUMMAMHAMWU MaTeMaTuKa, PU3nKa,
KBAHTOBAasi MEXaHMKa N KBAHTOBAs XMMUsl, CTaTUCTUYeCKas (pu3nKa, 3NEeKTPOXUMUS, KOPPO3na n
3alMTa MeTaslsIoB, MNpuUKadHaa 3nekTpoxumus. OH HeobxoauMm  Ons YCMNELWHOro OCBOEHMS
TEopeTNYEeCKNX OCHOB HEOPraHNYECKOM U OPraHNUYeCcKom XUMnK, CTPOEHMS BelecTBa, PU3NYECKNX
MEeTO[0B UCCIef0BaHUSA CTPYKTYPbl MONEKYISIPHbIX CUCTEM.

CTy}J,eHTbI, n3sydawowme gUCUNNANHY «XUMUA N PU3NKa TBEPOOro Tesa», [OJIXKHbl UMeTb
6a30Bble 3HaHMSA N0 MaTEMATUKE U dunsuke.
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3. NepeyeHb NIaHUPYEMbDIX pe3ysbTaTOB 00y4YeHusa No aucuuniamHe
(MOAynNi0), COOTHECEHHbIX C MNJIAHUPYEMbIMU pe3yJsibTaTaMU OCBOEHUA

obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

OnkK-2.1 MpumeHseT TeopeTnyeckme 1 NoaysMnmpuyeckmne Moaenm
npu peweHnn 3agay XMMN4eCckon HanpaBaeHHOCTUN

OnK-2.2 Mcnonb3yeT cTaHAapTHOE NporpaMMHoe obecneyeHne npu
pelleHnn 3ajay XMMMYeCKon HanpaBieHHOCTH

OrnK-2.3 Ncnonb3yeT 6a3oBble 3HaHMA B 061acTU MaTeMaTUKN 1
hr3nKM Npu NNaHUpoBaHUM paboT XMMmMyeckom
HarnpasJIeHHOCTN

OlnK-2.4 ObpabaTbiBaeT fAaHHbIE C UCMOMb30BaHWE CTaHAAPTHbIX
Ccnocob0oB anmnpoKCMMaLMN YUCSIEHHbIX XapaKTepucTu

OMnK-5.1 MpoBOAUT CMHTE3 BELWECTB U MaTepunanoB pa3HON NpUpoabl
C NCM0/1b30BaHNEM UMEIOLLUXCH MEeTOANK

OnK-5.2 NHTepnpeTnpyeT pe3ysibTaTbl XMMUYECKMX HabntoaeHnn ¢
NCnoJib30BaHMe MPU3MYECKUX 3aKOHOB U NMpeacTaBieHun

OMnK-5.3 Mcnonb3yeT coBpeMeHHble IT-TexHonorum npu cbope,
aHanuse, obpaboTke n NpeacTaBAeHUN NHDOPMALIUN XUMUKO-
TEXHOJIOrMYEeCKoro cogepxaHus

OlnK-5.4 CobnopgaeT HOpMbI MHhOPMaLUMOHHOM 6e30MacHOCTHY B
rnpogecCnoHasbHON AEATENbHOCTU

OlnK-6.1 CnocobeH n3yyaTb, MOHUMaTb U (HOPMUPOBATL MPUYNHHO-
CNefCTBEHHble CBA3M B NpUHLUMNAaxX paboTbl COBPEMEHHbIX
MH(OPMaLMOHHbIX TEXHOJI0M NI

OlNK-6.2 CrnocobeH ncnonb3oBaTb NPUHUNMBLI PaboTbl COBPEMEHHbIX

MHPOPMaLLMOHHbIX TEeXHONorum ons peweHna 3aaa4d
XUMNYECKON HarnpaBJ1eHHOCTU
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian

TPYAOEMKOCTb AUCLUUNJINHLI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DOopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konuyecTBo) YyacoB
9K KoHTp Jlexk Mp KPAT KonTpon CP
b
Kypc4 [Cem.7 1 1 64 64 0.35 35.65 16 180 5
O6beM AMCUUNANHBLI U BUObl y4ebHo paboThl Mo 3a04HON dhopMe 0byveHus.
DOopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konuyecTso) Yyacos
K KoHTp Jlexk Mp KPAT KonTpon CP
b
Kypc5 [Cem.9 1 1 12 12 0.35 8.65 147 180
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem Paspen oMcumMnianHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dDopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
7 Knaccndukaumsa teepabix Ten. MNpuHumnsl GU3nNKo- 1-2 8 6 2 [MpoBepka pomallHero
XVMWYECKOro aHaan3a 3ajaHuns
7 DNIeKTPOHHas CTPYKTYypa TBepAbIX Ten 3-4 8 8 2 Bavu-onpoc
7 [OrHaMMKa KpUCTanIn4yeckom peLleTkKu 5-6 8 6 2 [MpoBepka pomallHero
3ajaHuns
7 LedekTbl B TBEPAbIX TeNax 7-8 8 8 2 KON10KBUYM.
7 JInHenHble N NNockne pedeKThbl 9-10 8 6 2 [MpoBepka gomaluHero
3ajaHuns
7 Ob6beMHble gedekTbl B TBEpAbIX Tenax 11 8 10 2 Bavu-onpoc
7 fBNIeHVA Ha NOBEPXHOCTU TBEPAbIX Tes 12 8 10 2 PedepaT, peweHne 3aga4
7 PeakuMOHHas CNoCOBHOCTb TBEPAbIX TEJ 13 8 10 2 PedepaT, pewieHve 3agad
7 [MpoMexxyToyHas aTTecTaumns: s3K3amMmeH 14 0,35 35,65 3K3aMeH B YCTHOW hopMme
UTOro: 64 64 0.35 35.65 16

5.2. CTpyKTypa ANCUMNAMHBLI A8 3a04HON popMbl 0b6yYveHuUs.

Cem Paspen pucumnamHbl Bupbl yuebHoM paboThbl, BKJIlOYaA caMOCTOATesIbHYIO paboTy u
TPYAOEMKOCTb (B Yacax)
Jlexk Ja6 ne cPn KPAT |[KoHTpoO CcP C3
b
1 2 4 5 6 7 8 9 10 11
9 Knaccngukaums teepabix Ten. NpuHumnbl GU3NKO-XMMUYECKOro aHaaumsa 2 2 18
9 DNIEKTPOHHASA CTPYKTYpa TBEPAbIX TN 2 2 18
9 OvHaMunKa KpUCTanan4eckom peLueTku 2 2 18
9 OedeKkTbl B TBEpAbIX Tenax 2 2 18
9 JInHenHble N NNocKmne fedeKThbl 1 1 18
9 O6beMHble gethekTbl B TBEPAbIX Tenax 1 1 18
9 fBJIEHMS Ha NOBEPXHOCTU TBEPAbIX TenN 1 1 18
9 PeakuMOHHas CNoCcobHOCTb TBEPAbIX TeJs 1 1 21
9 MpomMexxyTo4yHaa aTTecTaumsa: sK3ameH 0,35 8,65
UTOro: 12 12 0.35 8.65 147
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CemMm Paspen oucumMnanHbI Bupbl yuebHoU paboThbl, BKJIlOYaA caMOCTOATEIbHYIO paboTy u
TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
Jib
1 2 4 5 6 7 8 9 10 11
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5.4. Copep>XaHue pa3gesnioB gucumnauHbl (Moayna) «Xumua m gpusuka TBepaooro rena», obpasoBaresibHble TEXHONONUU

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMkocTb (4achl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
7 Knaccngukauvsa teepabix 8 Knaccnukauvsa teepabix OMNK-4.1; ONK-4.2; OlMNK-4.3; | 3HaTb: cogep>xaHune , Cnanpg-nekuus
Ten. NMpuHunnel pusnko- Ten. npupona xmMmuyeckon |MNKYB-1.1; NKYB-1.2; rnpoLeccos u
XUMNYECKOro aHamsa cBa3Kn. OcHoBbl xuMmnyeckon | NMKYB-1.3; NMKYB-1.4; caMoopraHumsaumm n
TepMOONHAMUKN. MKYB-2.1; NMKYB-2.2; camoobpa3oBaHus, nx
OCHOBHble NOHATUSA ocobeHHOCTEN 1
CTaTUCTUYECKON DUN3NKN. TEXHOJIOrnen peanmsauunm,
MpuHuMnel PUsnKo- ncxoasa us uenen
XUMNYECKOro aHanmsa. COBepLUEeHCTBOBaHMUA
Teopwus TBepAbIX npogeccnoHanbHom
pacTBOpPOB. [eATeNbHOCTN YMETb:
3aKOHOMEPHOCTN MeXaHNKKn NCMoNb30BaTb XMMUYECKMe,
MOJIEKYJIPHbIX MPOLLECCOB. MaTeMaTu4eckme n
CnmmeTpusa B TBEPAbIX pursnyeckme mopenu;
Tenax. onpenenaTb BO3MOXXHOCTb
Kpuctannorpadgunyeckoe un paunoHanbHOro
KpUCTaNIOXMMmN4eckoe NCMoJIb30BaHUsA
onucaHue TBepablX Ten ecTeCTBEHHOHay4HbIX
3aKOHOB B pPa3J/IMyHbIX
061acTAX HAYKN U TEXHUKN
BnapeTtb: HaBblKaMu
KOMMJIEKCHOIO ”
CpaBHUTEJNIbHOrO aHaM3a
CcoCTaBa, CTPOeHNs 1
XUMNYECKNX CBONCTB
BeLLLeCTB
7 DNeKTpPOHHas CTPYKTypa 8 30HHbIN XapakTep OlNK-4.1; OMNK-4.2; OlNK-4.3; | 3HaTb: MaTemMaTu4eckme , Cnang-nekuuns

TBepAObIX TEN

3HepreTn4eckKoro cnekTpa
3/1eKTPOHOB B TBEPAbIX
Tenax. IHepreTn4ecknmn
CMeKTp 3/1IEKTPOHOB B
TBEPAOM KpucTasie.
MocTpoeHune 30H
BpunniosHa. 3anonHeHne
30H 3J1IEKTPOHAMM..
MocTpoeHne NnoBepxHoOCTeN
®epmMu. NoBepxHOCTH
®epmMmun B MeTas1ax
HaCTUYHO 3aMNOJIHEHHbLIMN
d- n f-obonovykamun. 3oHHas
CTPYKTYypa
noJlyrnpoBOAHUNKOB.

MKYB-1.1; MKYB-1.2;
MKYB-1.3; MNMKYB-1.4;
MKYB-2.1; NMKYB-2.2;

TEeopun N MeToabl,
npuMeHseMble Npu
obpaboTke AaHHbIX YMeTb:
NCNoJsib30BaTb OCHOBHbIE
MeTodbl CTaTUCTUYECKON
06paboTKM AaHHbIX U1
annpokcMMaumnm
YUCJIEHHBIX XapaKTepnCTmK
BnageTb: MeTogamu
cTaTucTnyeckonm obpaboTkun
WHgopMaumn, ocHoBaMun
hyHOaMeHTabHbIX
MaTeMaTU4YeCKNX TeEOPURn 1
HaBblKaMW NCMOJIb30BaHNSA
MaTeMaTu4yeckoro
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
MNOTHOCTb KBaHTOBbLIX annapaTa npu obpaboTke
COCTOSIHUIM B 30HaX M 1X OaHHbIX
pacnpegesneHue rno
3Heprusam
OvHamMuka Buabl guHaMmnkm Teepabix OMNK-4.1; OMNK-4.2; OlMNK-4.3; | 3HaTb: TeopeTn4eckne , Cnanpg-nekuus

KpI/ICTa)'IJ'IVI‘-IECKOIz peweTKn

Ten. KOHTUHYyaNbHbIN
aHann3 ynpyroctu TBepAbix
Ten. OnpepenexHne
yrnpyroro Moaynsi Teepforo
Tena. ATOMUCTUYECKINIA
aHann3 gMHaMUKN
KpucTanan4yeckom
peweTkn. CBONCTBa
TBEpPAbIX Ten,
dopmMmupyemMble (POHOBbIM
CMeKTpoOM. pdeKTsl
aHrapmoHun3sMa konebaHumin
aTOMOB KPUCTaJINYeCKnNX
peeTok

MKYB-1.1; NMKYB-1.2;
MKYB-1.3; MKYB-1.4;
MKYB-2.1; NKYB-2.2;

oCcHoBbl 6a30BbIX
XUMUYECKUX OUCLUMNMINH,
MeToAbl N cnocobbl
pelieHuns
nccnenoBaTesibCKUX 3a4ay,
MeTOANKMN N Cnocobbl
nposefeHuns
3KCNepUMeHTa, MeToabl
MaTeMaTn4eckomn
CTaTUCTUKN YMETb:
NCMoNb30BaThb
WH(OPMaLNOHHbIE
pecypcbl, AHann3npoBsaTb
rMoJly4eHHble B OMbITax
pesynbTaThbl C
MCnosib30BaHNEM MeTO40B
MaTeMaTun4eckomn
CTaTUCTUKK Bnapetsb:
HaBblKaMu
dopmMynMposaHus
pe3ynbTaToB, MOJYYEHHbIX
B X0[e pelleHuns
nccnenoBaTeslbCKUX 3a4ay,
HOBbIMU MEeTOAaMu

nccnenoBaHms
LDedekTbl B TBEPAbIX TeNax ObLwue npencTaBsieHns o OlK-4.1; OMNK-4.2; OMNK-4.3; | 3HaTb: MeToAabl , Cnanp-nekuus
pedekTax B KpucTtasniax. MKYB-1.1; NMKYB-1.2; niaHMpoBaHNA

BakaHcun B meTannax u
cnnaBax. BakaHcun B
KOBaJIEHTHbIX N MOHHbIX
KpucTtannax. Murpaums
BakKaHCu n camoandgdysusa
aTOMOB B KpucTasanax.
AHTUCTPYKTYpPHbIE
pedekTbl. TepMoanHaMmKa
COBCTBEHHbIX TOYEYHbIX
nedekTos. NpumMecHble
ToYe4yHble fedeKThl.
TepMoanHamMm4yeckoe
onncaHne NpMMecHon
pacTBOPUMOCTHY B
KpucTanne.
Makpockonuyeckas mogesb

MKYB-1.3; NMKYB-2.1;
MKYB-1.4; MKYB-2.2;

3KCMepuMeHTa, NoCTPoeHNs
Momenemn ny4yaemblx
06bEeKTOB YMETb:
NJIaHNPOBaTb 3KCMNEPUMEHT
Ha OCHOBe aHa/n3a
NINTepaTypPHbIX OAHHbIX,
aHan3npoBaTb U
0606waTb pe3ynbTaThl
3KCMepuMeHTa,
(hopMyIMpoBaThb BbIBOAbI.
BnapeTtb: obwmmMn
HaBblKaMW aHanu3a,
CUHTEe3a, CpaBHEHUS,
06061 eHnsA n
[OKa3aTenbCcTBa
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

pacTBOpeHns npuMecein B
y3J1ax U Mexxgoy3nmsax
KPUCTaISIMYECKON PELLETKM

JInHenHbIe N NNoCKue
nedekTbl

O6bLwue npencTaBsieHns o
OVCnoKaumax. dHepreTuka
N UCTOYHUKN ANCNOKALMNNA.
B3anmopencTeus
aucnokaumnm ¢ gedektamu.
Mnockne pedeKTbl

OlK-4.1; OMNK-4.3; ONK-4.2;
MKYB-1.1; NKYB-2.1;
MKYB-2.2; NMKYB-1.2;
MKYB-1.3; MKYB-1.4;

3HaTb: AENCTBYOLINE
npaBoOBble HOPMbI,
NMEIOLLNXCA PecypcoB 1
OrpaHnyYeHnn; anropuTMbl
rMomcka onTUMasbHbIX
cnocoboB pelleHns 3agay B
paMKax nocTaBJIEHHON
uenun; cnocobsbl
onpeneneHus
COBOKYMHOCTW
B3aUMOCBSI3aHHbIX 3aJa4 B
paMKax nocTaBfieHHOW
uenn paboThl,
obecneymBaoLmx ee
DOCTUXKEHNE; TEXHOJIOTUIO
NMPOEKTUPOBAHUS
0XXNOAEeMbIX pe3y/ibTaToB
pelLeHns NoCTaBNEHHbIX
3ahay YMeTb:
MPOEKTUPOBaTb peLleHne
KOHKPETHOWN 3ajaun
npoekTa, Bblbupasn
ONTUMasbHBLIN criocob ee
peLueHus, ncxona ns
OEeNCTBYOLWNX NPaBOBbIX
HOPM U NMelLLNXCA
pPecypcoB, 1 OrpaHUYeHunii;
Ka4yeCTBEHHO peLaTb
KOHKpEeTHbIe 3a4auu
(nccnepoBaHus, NPoeKTa,
neaTenbHoOCTN) 3a
yCTaHOBJIEHHOE BpeMs;
ny6an4yHo NpeacTaBsTb
pe3ynbTaTbl pelweHus
3aja4 uccrnenoBaHms,
npoekTa, AesiTeNbHOCTN.
BnaneTtb: HaBbIKaMu
NMPOEeKTUPOBaHUSA, peLleHns
n nybanyHoro
npencTaBseHns
pe3ysbTaToB peLlueHuns
3aa4 uccnenoBaHus,
MpPoeKTa, AessTeNIbHOCTH.

, Cnanp-nekuus

Ob6beMHble AedeKTbl B
TBEpPAbIX Tenax

Buabl 06 beMHbIX AeheKTOB.
MakpoHanpsixeHus.

OlMK-4.1; OrK-4.2; OlNK-4.3;
MKYB-1.1; MNKYB-1.2;

3HaTb: OCHOBHbIE
3aKOHOMEPHOCTH

, Cnanpg-nekuus
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

TpewmHsl. MNopbl.
MposiBneHne 06BbEMHbIX
nedekTos

MKYB-1.3; MKYB-1.4;
MKYB-2.1; NKYB-2.2;

XUMNYECKON TEXHOOINN
Kak Hayku, npobnemsbl n
nepcneKkTuBbI pa3BuTuA
XUMNYECKNX MPON3BOACTB,
PU3NKO-XMUYECKME
OCHOBbI TEXHOJI0TNN,
BO3MOXKHbI€ MPUYUHBI
HapyweHuns
TEXHOJIOrn4yeCcKnx
rnapamMeTpoB, haKTopbl,
BAUsAOLWNE Ha
TEXHOJIOrnYyecKui npoLiecc,
OCHOBbI (pn3unKo-
XUMNYECKNX METOLOB
aHann3a; NPUHUUMbI
06paboTKM NoNyYeHHbIX B
nccnenoBaHmm
pe3ynbTaToB,
npencTaBseHne nx B
MH(OPMaLMOHHOM Buae.
YMeTb: CaMOCTOATENbHO
BbIMOJIHATb CTaHAAPTHbIE
onepaunu Nony4yeHns
BELLEeCTB U N3yYeHus
CBOWCTB U1
3aKoHOMepHocTeln 6e3
obpalleHns K TeKCTY
CTaHAapTHON MeTOAUKMU.
BrnapeTb: OCHOBHbIMU
HaBblKaMW MNOJy4YeHUsa 1
N3yYeHUs XUMNYECKNX
CBOWCTB COeAVNHEHUN
pa3fIN4yHON NpUpoabl, 1
PU3UKO-XUMUNYECKNX
3aKoHOMepHocTeln 6e3
obpalleHns K TeKCTY
CTaHAapPTHON MEeTOAVKMU.

f1B/IeHNSA Ha NOBEPXHOCTH
TBEpAbIX Ten

O6uwme npencTaBneHNs o
NOBEPXHOCTUN TBEPAbIX Tes.
CTpyKTypa 1 dHepreTuKa
NOBEPXHOCTN. DNEeKTPOHHas
3MUCCUSA N MOBEPXHOCTHAsA
NoHm3auuns. Ancopbums Ha
NOBEPXHOCTU TBEPAbIX TeS.
Buabl n npupoaa
apcopbuunn. NpnmeHeHne
apcopbuunm B Hay4HOM
3KCNepuMeHTe N TEXHUKE.

OlMK-4.1; OrK-4.2; OlNK-4.3;
MKYB-1.1; NKYB-1.2;
MKYB-1.3; MKYB-1.4;
MKYB-2.1; NKYB-2.2;

3HaTb: TEXHUYECKME
CcpeacTBa 1 MeToabl
ncnbliTaHum (3 Habopa
VMEIOLLNXCS) ONS peLleHns
rnocTasBneHHbIX 3agady HAP
YMeTb: HaxognTb obLLyto
WHdopMaLnio ANA pelleHns
npogeccnoHasbHbIX 3ajau,
NCMoJIb30BaTb HECKOJIbKO
NMporpamMMHbIX NPOAYKTOB
ons obpaboTkm

, Cnanpg-nekuus
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

[MoBepxHOCTHas andqy3ns

3KCMepuMeHTasIbHbIX
OAHHbIX N MOArOTOBKU
HaYy4HbIX Ny6AnMKauuni n
LoKnanos Bnapets:
HaBblKaMW NoJy4YeHUsn
obuien Hay4Ho-
TeXHNYeCcKon nHhopmaumn
B ceTun IHTepHeT; B
CXKaTble CPOKN OCBOUTb
HOBOE MporpaMmMHoe
obecrneyeHune nop
PYKOBOLCTBOM
cneunanncta bonee
BbICOKOW KBanugunkaumu,
cnocobeH NoaroToBUTb
Te3ncbl AoKNana u
rnpe3eHTauuto No 3ajaHHON
TeMe Npu Han4nn
wabnoHa

PeakLMOHHasa cnocobHoCTb
TBEpAbIX Tes

Tunbl TBEPAOTENbHbIX
peakuun. Peakuumn TBepaoe
Teno-ras. Peakuun TBeppoe
Teno-XnaKocTb. Peakunm
TBEpAOe Tesio-TBepaoe
Teno. TBeppogasHble
peakuuu C TyrorsiaBkmumm
coeANHEeHNAMMN.
BHyTpuTBEpAOTEIbHbIE
peakuun

OMNK-4.1; OrK-4.2; OMNK-4.3;
MKYB-1.1; MNKYB-1.2;
MKYB-1.3; MKYB-1.4;
MKYB-2.1; NKYB-2.2;

3HaTb: MeTo[0JI0r N0
NOWCKa Hay4HOU n
TeXHU4YeCcKon NHdopMaLmm
B ceTn IHTepHeT 1
cneumanm3npoBaHHbIX
6a3ax JaHHbIX; OCHOBHbIE
npuembl paboTbl Co
cneumann3npoBaHHbIM
nporpamMmMHbIM
obecrneyeHnem npum
nposegeHnmn
TeopeTnYeCcKnx pacyeToB U
obpaboTke
3KCNepuMeHTabHbIX
OaHHbIX YMeTb: NPOBOAUTL
NMOWCK Hay4YHOWN n
TexHn4yeckom nHhopmaumm
C UCnosib3oBaHMeM obLwmX 1
cneumanmsnpoBaHHbix 6a3
OaHHbIX; MPUMEHATb
cneumannsnpoBaHHoe
nporpammHoe obecrnevyeHune
npu nposeaeHnn
TeopeTNYeCcKnX pacyeToB U
obpaboTke
3KCNepuMeHTaIbHbIX
OaHHbIX; UCMOJIb30BaTh
cneuvannsnpoBaHHoe
nporpammHoe obecneyeHne

, Cnanpg-nekuus
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

npw npeacTaB/eHnN
pe3ynbTaToB paboThl
npotheccnoHasbHOMY
coobuiecTBy. BnageTs:
HaBblKaMW NPUMeHeHNSs
cneunaan3npoBaHHOro
nporpamMmMHoro
obecrneyeHunsa n 6a3 gaHHbIX
npu peweHnn 3agad
npodeccnoHanbHOM cdepsbl
NesaTenbHOCTU

MpomMexyTo4Has
aTTecTaums: 3K3aMeH

NTOrO:

64

12
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

CemMm Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
0®0 390 0390
1 2 3 4 5 6
7 Knaccndpukaumsa teepabix Ten. MNpuHumnel TepmoanHaMuyeckue pacyeTsl. [TocTpoeHne avarpaMm nNo MU3NKO-XUMUYECKOMY aHansy 6 2
PU3NKO-XMMUNYECKOro aHasn3a
7 DJIeKTPOHHas CTPYKTYpa TBEPAbIX TeN PacyeT 30HHbIX AnarpamMm 8 2
7 [OVHaMUKa KpUCTaNIM4eCcKon peLleTKn PacyeT ynpyrux xapakTepucTuk TBepablX Tes 6 2
7 [edekTbl B TBEpAbIX Tesax BakaHcun B MeTaslax 1 crjiaBax. BakaHCUW B KOBANIEHTHbIX M MOHHbIX KpUCTajlax 8 2
7 JINHenHble 1 N0CKNe fedeKTbl 30HHblEe AnarpaMmbl METAIJIOB U CMJ1aBOB B MPUCYTCTBUN JIMHENHbIX N MJOCKUX AedeKToB 6 1
7 O6beMHble fedeKTbl B TBEPAbIX Tenax PacyeT MaKpoHanpsXXeHumn 10 1
7 flBNeHns Ha NOBEPXHOCTN TBEPAbIX Ten MocTpoeHne sHepreTUYecKnx guarpaMmMm n rpaHUYHbIX NoBepxHocTen MO, pacyeT 10 1
SHEepPreTuKN NOBEPXHOCTM TBEPAbIX TeA pa3/INYHON Npupoabl
7 PeakunoHHasa cnocobHOCTbL TBEpAbIX TeN Peakuun TBepaoe Tteno-ras. Peakuun Teeppoe Teno-XUAKOCTb. Peakunn Teepaoe Tesio- 10 1
TBEpAoe Teno. TeepAodasHble peakumn C TYrornjaBkMMm cCoefUHEHNAMMU.
BHyTpuTBEpAOTENbHbIE PEAKLINN.
7 [MpomMexyTo4yHas aTTecTaums: 3Kk3aMeH
NTOro: 64 12

CMMyﬂﬂLI,VIOHHbIe 3aHATUA, UX HAaUMeHOBaHue, cogep>XxaHue m ob6beM B yacax

Cem Ne pa3pesia gUCUUMNJINHDbI HamMmeHoBaHue CUMYNTALUOHHBIX 3aHATUM 06bem B yacax
o®0 300 [ 03®0
1 2 3 4 5 6
[nToro:

5.6. JlabopaTopHblie 3aHATUA, UX HAUMEHOBaHMe U 06beM B Yacax

Cem Neo paspena aUMCUUNINHDbI HauMmeHoBaHue nabopatopHbix paboT 061bemM B yacax
(o] o) 30 03®%0
1 2 3 4 5 6
UTOrro:
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5.7. MpuMepHasa TeMaTUKa KypCOBbIX NPOEKTOB (paboT)
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7
Knaccugukaumsa teepabix Ten. MNpuHumnbl CocTaBneHue nnaHa-koHcnekTallpopaboTka y4yebHoro matepunana 1-2 2 18 0
hU3MKO-XMMNYECKOro aHan3a Hepens
DNIeKTPOHHas CTPYKTypa TBEPAbIX Ten CocTaBneHue nnaHa-koHcnekTallpopaboTka yyebHoro matepuana 3-4 2 18 0
Hepens
OHaMnKa KpUCTaJIM4eCKON peELLETKN CocTaBrnieHuMe nnaHa-koHcnekTallpopaboTka y4yebHoro maTtepmnana 5-6 2 18 0
Hepens
[OedeKTbl B TBEpAbIX Tenax CocTaBneHue nnaHa-koHcnekTallpopaboTka y4yebHoro matepuana 7-8 2 18 0
Hepens
JInHenHbIe N Nnockne fedekTbl CocTaBneHue nnaHa-koHcnekTallpopaboTka yyebHoro matepuana 9-10 2 18 0
Hepens
Ob6beMHble aedekTbl B TBEPAbIX Tenax CocTaBneHue nnaHa-koHcnekTallpopaboTka y4yebHoro matepunanaCoctaBneHme un 11 2 18 0
3awmTa pedepaToBPelneHne 3agau Hepensa
flBNeHns Ha NOBEPXHOCTN TBEPAbIX Ten CocTaBneHue nnaHa-koHcnekTallpopaboTka y4yebHoro matepunanaCoctaBneHmne un 12 2 18 0
3awmTa pecepaToBPelieHne 3agau Hepensa
PeakunoHHasi cnocobHOCTbL TBEPAbIX TenN CocTaBneHue nnaHa-koHcnekTallpopaboTka yyebHoro matepunanaCoctaBneHmne u 13 2 21
3aWmnTa pedepaToBPelleHne 3a4a4 Hepens
[pomMeXxyTo4yHas aTTecTaumsa: s3K3aMeH 14
Hepens
UTOro: 16 147
5.9. KaneHpapHbin rpadukK BocnuTaTesIbHOW paboTbl NO AUCUUNINHE
Moaynb JaTta, MecTo npoBeneHus HasBaHue meponpuaTusa dopmMa npoBepeHus OTBEeTCTBEHHbIW JocTmxeHun
MeponpuaTus obyualowmuxcs

Mogaynb 3 YyebHo-
nccnepoBaTenbckas u
Hay4HoO-ucciegoBaTebCckas
LesTeNbHOCTb

1 3aHATKe, MI'TY

BEJINKWE YHEHBIE-®UN3UNKN
N3 POCCUM

Nekumns-becena

npod. P.A. begaHokoB

OlnK-4.1; OMNK-4.3;
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue CcblsiKa
BepaHokos, P.A. KBaHTOBas m3nka n aneMeHTbl KBaHToBOW | http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+081
mexaHukun/ P.A. begaHokoB.- C-MNeTepbypr: JlaHb, 2020. 4BB

6.2. JiuTepaTtypa ANA CaMOCTOATENIbHOW paboT

HasBaHue CcblsIKa

['ypToB, B.A. ®n3nkKa TBepLOro Tesia A1 UHXXEHEPOB : http://www.iprbookshop.ru/26903.html
yyebHoe nocobue / B.A. l'ypToB, P.H. OcayneHko ; noa peg.
J1.A. AnewnHa. - MockBa : TexHocdepa, 2012. - 560 c. - 9bC
IPR Books. - URL: http://www.iprbookshop.ru/26903.html. -
Pe)xum gocTtyna: no nognucke. - ISBN 978-5-94836-327-1

AHTUNUH, M./. OCHOBbI MeXaHUKN HeJedopMnpyemoro http://www.iprbookshop.ru/90183.html
TBepnoro Tesna. KuHemaTmka u ctatuka. PykoBoacTBO K
peweHunio 3adad : ydyebHoe nocobume / M.U. AHTUNNWH. -
XKenesHoropck : Cubupckas no)xapHo-cnacaTenbHas
akagemus 'MC MYC Poccun, 2019. - 161 c. - 9bC IPR Books. -
URL: http://www.iprbookshop.ru/90183.html. - Pe)xum
foctyna: no nognucke. - ISBN 2227-8397

ByTarun, M.10. Xumnyeckasn pnsvka Teepaoro tena : http://www.iprbookshop.ru/13047.html
yyebHoe nocobue / M.}HO. ByTSArmH. - MockBa : MOCKOBCKUIA
rocynapcTBeHHbIN yHuBepcuTeT, 2006. - 272 c. - 3BC IPR
Books. - URL: http://www.iprbookshop.ru/13047.html. -
Pe)xum gocTtyna: no nognucke. - ISBN 5-211-04970-5

Ctpekanos, HO. A. ®usnka TBepporo tena: YyebHoe https://znanium.com/catalog/document?id=372056
rnocobue / HO.A. Ctpekanos, H.A. TeHsikoBa. - M.: UL PNOP:
HWNU, NHppa-M, 2018. - 307 c.: - (Bbicluee obpa3oBaHue:
BakanaBpuaT). - ISBN 978-5-369-00967-3. - TekcT :
3/1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/959952. - Pexxum
[OCTyna: No NoAnucke.

ApTamoHoBa, O.B. Xumus TBepaoro tena : yyebHoe nocobume | http://www.iprbookshop.ru/55066.html
/ O.B. ApTamoHoOBa. - MockBa : Aih MNun Ap Meawna, 2021. - 168
c. - 9bC IPR Books. - URL:
http://www.iprbookshop.ru/55066.html. - Pexxum pgoctyna: no
nognucke. - ISBN 978-5-89040-529-6

Ddusmka TBEPAOro Tena. JlabopaTOpHbLIN MPAKTUKYM : https://www.iprbookshop.ru/137344.html
y4ebHoe nocobue / M. A. bypobuH, M. B. lybkos, 1. B.
KuptownH [n gp.]. — Psi3aHb : PA3aHCKNI rocyfapCTBEHHbIN
pannoTexHnyecknn yHmeepcuteT, 2023. — 80 c. — TekcT :
3N1eKTPOHHbIN // Lindposoii obpa3zoBaTenbHbIn pecypc IPR
SMART : [canT]. — URL:
https://www.iprbookshop.ru/137344.html

DU3NKa KOHOEHCMPOBAHHOIO COCTOAHNA: OCHOBHbIE https://www.iprbookshop.ru/127250.html
CBOWNCTBa TBepAbIX Ten : y4ebHo-MeToamn4Yeckoe nocobue / T.
WN. KacaTkunHa, T. J1. Typaesa, O. B. CtorHen, T. B.
Ay6oBuuKasn. — BopoHex : BOPOHEXCKUWI roCy 4apCTBEHHbIN
TexHn4yeckum yHnsepcumteT, 36C ACB, 2022. — 193 c. — ISBN
978-5-7731-1073-6. — TeKCT : aNeKTPOHHbIN // Lndposon
obpa3oBaTenbHbIN pecypc IPR SMART : [canT]. — URL:
https://www.iprbookshop.ru/127250.html

Y4yebHo-MeTOoOM4YECKME MaTepuabl A1a caMocToaTesiIbHOM paboTbl 0by4vatowmxcsa us yncna
WHBANIMAOB M JINL, C OFPaHNYEHHbIMMN BO3MOXHOCTAMM 340poBbsa (OB3) npenoctasnsioTca B hopMax,
afanTMPOBaAHHbIX K OrpaHNYeHNAM NX 300PO0BbA U BOCMPUATUS MHGOpMaLmn:

ONs VL C HapyLeHMAMKN 3peHuns:
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e B nevyaTHon hopMe yBEINMYEHHbLIM LWPUGHOTOM,
e B (hopMe 3/1IeKTPOHHOr0 JOKYMEeHTa,

e B hopMe ayanocpanna,

e B NevyaTHom popMe Ha s3blke bpanns.

ANns nuu C HapylweHnaMmM cnyxa:

e B MevyaTHOW chopme,
e B (hopMe 3/IeKTPOHHOr0 OOKYMEHTa.

Ons nuuy, ¢ HapyweHUAMN ONOPHO-ABUraTeIbHOro annapaTa:
e B nevyaTHom popme,

e B DOPME SNEKTPOHHOIr0 OKYMEHTA,
e B popMe ayanocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

3Tanbl hOpMMPOBaAHMA KOMNETEHLLUMN HaumeHoBaHue y4yebHbIx
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMMNeTeHLMUM B npouecce
OCBOEHMUSA
obpaszoBaTenbHOM
nporpamMmbl
ONK-2.1 lNMpuMeHsieT TeopeTuyecKre 1 noJysmMnupruyeckne Mogesnv npu peeHnn 3afad XmMm4eCckon HanpasiaeHHOCTH
4 8 MeToabl 06paboTku n
BU3yasM3aunn pesynbTaToB
XMMWNYECKOro 3KCrnepmmeHTa
8 9 MogroToBka K npouenype
3aWnThl N Npoueaypa
3aLLNTbl BbIMYCKHOW
KBannnKaLMoHHoM paboTbl
6 6 LUndposasa TpaHchopmaums
oTpacau
3 8 MeTonbl pa3zgeneHnsa n
KOHLLeHTPMPOBaHUA
7 9 Xymuna n pusmka TBepnoro
Tena
3 6 Fmopasanka
5 5 KBaHTOBas MexaHuKa 1
KBaHTOBas XuMus
7 7 INIeKTPOXMUSA
56 56 Ddusnyeckas Xmmms
4 4 WNHdpopMaumoHHble
TexHoJ0rnm

7.2. OnucaHMe nokKasartenen u KputepueB oueHUuBaHuA KOMMNEeTeHLU MM Ha Pa3JINYHbIX
dTanax Ux cbopmuposal-mn, onucaHuve WKaJsibl oueHuBaHusAa

MnaHupyeMsbie KpuTepuu oueHUBaHUsA pe3ynbTaToB obyyeHus HaumeHoBaHue
pesynbTaThl HeyAoBNEeTBOPUT |yaoBneTsoputen XopoLio OTJINYHO OLEHOYHOro
oCBOEeHMA enbHOo bHO cpeacTBa

KOMMeTeHuUu
1 2 3 4 5 6

OMK-6: CnocobeH NoHUMaTb NPUHLMUMbI PaboTbl COBPEMEHHbIX UH(POPMALMOHHBLIX TEXHOIOM A 1 NCMOJIb30BaTb UX A4S
pelleHns 3afay NpodheccMoHasbHON AeaTeNbHOoCTH

XUMNYECKON HarnpaB/aeHHOCTU

OMNK-6.2 CnocobeH ncrnosab3oBaTb NPUHLAUMBLI PaboTbl COBPEMEHHbIX MHHOPMALMOHHbLIX TEXHOIOMUIA ANS pelleHns 3aaad

pelweHnn 3agad
XUMUYeckon
HampaBAeHHOCTH,
y4YeT OCHOBHbIX
TpeboBaHun
MHPOPMaLMOHHOM
6e3onacHoCTun

YMmeTb:
NMPUMEHSATb 3HaHUA
COBPEMEHHbIX
MH(OPMaLMOHHO- K
OMMYHUKALNOHHbIX
TEeXHOJIornn ¢
Yy4€TOM OCHOBHbIX
TpeboBaHun
MHMOPMaLMOHHON
6e3onacHoOCTN 1 KO
MMYHWKaLNOHHbIE
TexHosornm ans
pelleHns 3agay
XUMUYECKon
HanpaBJEHHOCTH

YacTn4yHble ymeHuns

HenosHble ymeHns

YMeHuns nosHole,
jonyckatTcs
HebonbLine
ownbKmM

CdopmupoBaHHble
yMeHus

Bnapetnb:

YacTu4Hoe

HecnctemaTtunyecko

B

YcnewHoe un

3HaTb: OCHOBHble | DparMeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMmMpoBaHHbIE KOHTpOJIbHas
BO3MOXXHOCTU 3HaHWA HO cofepxaluune cuctemaTtudeckmne | pabota,
MH(MOPMaLMOHHbIX oTAesbHble 3HaHWA TecTupoBaHue,
TeXHo0rnn npun npobenbl 3HaHUA KOJIJIOKBUYM,

pedepaT, YUPC,
3K3aMeH B YCTHOM
hopme
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMUA eJIbHO bHO cpeacTBa

KOMNeTeHuuu
1 2 3 4 5 6
MeTogamun B/lafeHune e NpMMeHeHne cucTemMaTUYecKoM | cucteMaTuyeckoe
1MCcnoJsib30BaHUsA HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
MH(OPMaLNOHHbIX HaBbIKOB HaBbIKOB
N KOMMYHUKaLMNOH nornyckatoTcs
HbIX TEXHONOr NI npobenb

ANSA pelieHns
3aja4 XUMMYeCcKomn
HamnpaBAeHHOCTUN 1
yyeTa OCHOBHbIX
TpeboBaHun
MHMOPMaLMOHHON
6e3onacHoCcTn

OnMK-6: CrocobeH NoHMMaTb MNPUHLMMBI PaboThl COBPEMEHHbLIX MH(OPMALIMOHHbLIX TEXHOOMUIA 1 UCMO/b30BaTh UX AS
pelieHmns 3aaa4 NpodeccroHasbHON AesTesIbHOCTY

OlNK-6.1 CnocobeH n3y4aTb, MOHUMATb U (HOPMUPOBATb NPUYNHHO-CIEACTBEHHbIE CBA3U B NpUHLUUNax paboTsl
PMaLMNOHHbIX TEXHOJI0r NI

COBpPEMEHHbIX NH)O

3HaTb:
MH{OopMaLNOHHbIE
TexHosioruu,
cnocobeTBylowme
opraHusauumu
npogeccnoHanbHo
n NesaTenbHOCTH;
OCHOBBbI
obecneyeHuns
KOMMbIOTEPHON 1
TEXHOJIOrN4eCcKom
noafaepXku
npogeccuoHanbHO
N 0eATeNbHOCTU

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMeTb: HaxoOuTb
MPUYNHHO-
CNnefCTBEHHble
CBSI3M B
npuHUnnax
paboTb
COBpPEMEHHbIX
MHMOPMaLMOHHbIX
TexXHOJIornm;
obecneynBaTb
ConpoBOXAEHNE
npogeccruoHaibHO
N nesTenbHoCTn
cpeacTBaMu
KOMMbIOTEPHOWN 1
TEeXHOJIoOrn4yecKom
noaaepKKu

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
HebosnblIe
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapetn:
cnocobamu
rnonosiHeHus
npogecCcruoHa bHb|
X 3HaHUN Ha
oCcHoOBe
MCNOJIb30BaHMNS
OpUrMHaNbHbIX
WCTOYHUNKOB, B TOM
yucne
3N1eKTPOHHbIX, 13
pa3Hbix obnacTen
obwen n
npogeccnoHanbHo
N KYyNbTYypb

YacTu4Hoe
BllageHne
HaBblKaMu

HecnctemaTtunyecko
e NpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEeHNN
HaBbIKOB
ponyckaiTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB

KOHTpPOJIbHas
paboTa,
TecTupoBaHue
KONIJTOKBUYM,
pedepaT, YUPC,
3K3aMeH B YCTHOW
cdopme

ONMK-5: CnocobeH oCyLLeCTBASATb 3KCMNEepUMeHTalbHble NCC/Ie[0BaHNS U NCMbITaHWA N0 3a4aHHON METOAMKE, NMPOBOAUTL
HabnoheHnsa 1 n3MepeHus ¢ yietom TpeboBaHuin TexHNKM BesonacHocTu, obpabaTbiBaTb U MHTEPNPETMPOBaTH
3KCMEepUMEHTasIbHbIe JaHHble

OlNK-5.4 Cobntogaet HopMbl MHHOPMaLMOHHOM 6e30NacHOCTU B NPpoeCcCUOHAIbHON AeATEeNbHOCTY

3HaTb: NyTH
aBTOMaTU3aLnn
NMPOn3BOACTBEHHb
X npoLeccos

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

KOHTpPOJIbHas
paboTa,
TecTnpoBaHue
KOJIJIOKBUYM,
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pesynbTaThbl HeyAOoBJIETBOPUT | yaoBneTBoputen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHO bHO cpepcTBa

KOMMNeTeHUumn

1 2 3 4 5 6

YMeTb: yunTbiBaTh | HacTU4YHbIE yMeHNs | HenonHble yMeHUs |YMeHUs NosHble, CoopmMmupoBaHHble | pedepaT, YUPC,
OCHOBHblE hornyckatTcsa yMeHus 3K3aMeH B yCTHOW
TpeboBaHus HebonbLLne dopme
MHOPMaLMOHHOM owmnbKkmn
6e3onacHocTn
Bnapetb: YacTn4Hoe HecuctemaTtnyecko | B YcnewHoe un
meTogamm BJlageHmne € NpuMeHeHmne cncTeMaTu4yeckoM | cmcrtemaTumyeckoe
MNCMNOJb30BaHMNSA HaBblkamMu HaBbIKOB MPUMEHEeHNN npuMeHeHune
MHMOPMaLMOHHbIX HaBbIKOB HaBbIKOB
N KOMMYHUKaLMOH ponyckatTca
HbIX TEXHOJI0I 1A npobenb

4NA peleHns
npogeccroHanbHbl
X 3aja4

OMK-5: CnocobeH oCyLLeCTBASATb 3KCMNEepUMeHTabHble CC/Ie[0BaHNSA U UCMbITaHWA N0 3a4aHHON METOAMKE, NMPOBOAUTL
HabnoheHnsa 1 n3MepeHus ¢ yietom TpeboBaHuin TexHNKK BesonacHocTu, obpabaTbiBaTb U MHTEPNPETMPOBaTL
3KCMEepUMEHTasIbHbIE JaHHble

OlNK-5.3 Ncnonb3yeT coBpeMeHHble IT-TexHoormm npu cbope, aHanuse, obpaboTke n npeacrasieHnmn nHhopmaumm

XUMUKO-TEXHOIOMNMYECKOro cogep>xaHuna

3HaTb: OCHOBHbIE
nporpamMmMHble
cpencTBa,
KpuTepun Bbibopa
NporpamMmMHbIX
CpencTB, nUx
PYHKLMOHaIbHYIO
CTPYKTYPY

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YmMeThb:
NpMMeHsTb
npuKnagHoe
nporpaMmmMmHoe
obecneyeHune npu
opraHu3sauuu
pelieHns
NpPOV3BOACTBEHHb
X 3apav,
co3faBaTb 1
N3MEHSTb
KOHMUrypaumo
NH(OPMaLIMOHHbIX
CNCTEM B
COOTBETCTBUM C
notpebHocTAMUN 1
OpraHn3auMoHHO-M
eToL0JI0rn4ecKomn
CTPYKTYpoOW
npeanpuaTns,
HacTpauBaTb,
aAMUHMCTpUpoBaT
b 1 CONPOBOXAATb
nc

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
HebosnblIe
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapertn:
HaBblKamMu
pa3paboTku,
BHeApeHUs un
ajanTaunun
npukKIagHoOro
nporpaMmMHoOro
obecneyeHuns

YacTu4Hoe
BNajeHne
HaBblKaMu

HecuctemaTtnyecko
e npnMmeHeHmne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHNNn
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

KOHTpPOJIbHas
paboTa,
TecTupoBaHue
KONIJTOKBUYM,
pedepaT, YUPC,
3K3aMeH B YCTHOW
cdopme

ONMK-5: CnocobeH oCyLLeCTBASATb 3KCMNEepUMeHTalbHble NCC/Ie[0BaHNS U NCMbITaHWA N0 3a4aHHON METOAMKE, NMPOBOAUTL
HabnoheHnsa 1 n3MepeHus ¢ yietom TpeboBaHuin TexHNKM BesonacHocTu, obpabaTbiBaTb U MHTEPNPETMPOBaTH
3KCMEepUMEHTasIbHbIe JaHHble

OMNK-5.2 NHTepnpeTupyeT pe3ysibTaTbl XUMUYECKNX HabtoaeHN C NCNob30BaHe (OU3NYECKUX 3aKOHOB 1 NpeacTaBiAeHU

3HaThb:
TeopeTunyeckme
0CHOBbI 6a30BbIX
XUMUNYECKUX U
PhUsnyeckunx
ONCUMNINH
MeToAbl U Crnocobbl

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

KOHTpOJIbHas
paboTa,
TecTupoBaHue
KOJIJIOKBUYM,
pedepaT, YUPC,
3K3aMeH B YCTHOM
dopme
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

pelleHns nccienos
aTeNIbCKMX 3aau,
MeTOAUKUN U
crnocobbl
rnpoeeneHns
3KCnepuMeHTa,
MeToAbl
MaTeMaTn4yeckomn
CTAaTUCTUKN

YmMeThb:
MCronbL30BaTh
MH{OopMaLNOHHbIE
pecypcsl,
aHa/n3nposaTb
rnoJly4eHHble B
onblTax
pesynbTaThbl C
MCMoJIb30BaHNEM
MeToLO0B
MaTeMaTn4eckKomn
CTaTUCTUKMN

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
Hebonblne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapetb:
HaBblkamMu
hopmMynmposaHus
pe3yfibTaToB
MoJly4eHHbIX B
xofe peleHns ncc
nepoBaTesIbCKMX
3ajay, HOBbIMU
MeToAamMu
nccaenosaHns

YacTu4Hoe
BNafieHne
HaBblKaMu

HecuctemaTtnyecko
e npnMmeHeHmne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHnNn
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

OMNK-5: CrnocobeH ocyLecTBAATb 3KCNEPUMEHTasIbHbIE NCCIeA0BaHNSA U UCMNbITaHUA NO 3a4aHHOW MeToANKe, MPOBOAUTb
HabntoaeHns 1 n3aMepeHuns c y4eTom TpeboBaHU TeXHUKN Be3onacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCMepUMeHTaJIbHble AaHHbIE

OlK-5.1 NpoBOAUNT CUHTE3 BELWECTB U MaTEPNAJIOB Pa3HOM NMPUPOLbLI C MCNOJIb30BAHNEM UMEKLLNXCA METOANK

3HaTb: METOAbI
noslyyeHus,
VHAEHTUDMKaLWN
1N uccnenoBaHms
CBOWCTB
HeopraHn4ecknx n

®parmeHTapHble
3HaHWA

HenonHble 3HaHuA

CdopmupoBaHHble,
HO cofep kaluune
oTAefNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

OopraHnyeckmnx
BELLECTB;
MeToOunKN
XUMUYECKOro
SKCNepuMeHTa
YMmeThb: YacTu4Hble yMeHUA | HenosiHble yMeHUsa | YMeHUs NosHble, CchopMupoBaHHbIe
NnaaHNpoBaTb JonyckawTcs yMeHus
3KCNepuMeHT HebosnbLne
CNocobHOCTLIO ownbkKmn
CaMOCTOATENIbHO
Ha OCHOBE aHasM3a
nuTepaTypHbIX
OaHHbIX C y4eToM
KJlacca onacHoOCTK
BeLLecTB
Bnapetsb: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
CnocobHoOCTbIO BllageHne e NpuMeHeHne CUCTeMaTUYeCKOM |cucTemMaTuyeckoe
CaMOCTOATENLHO HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
COCTaBNATb MJaH HaBbIKOB HaBbIKOB
nccnenoBaHus jonyckatTcs
npobenebl

KOHTpOJibHas
paboTa,
TecTupoBaHue
KOJIJIOKBUYM,
pegepaT, YUPC,
3K3aMeH B YCTHOM
thopme

OMK-2: CnocobeH Mcrnonb30BaTh MaTeMaTMyeckme, usndeckne, (nsnkKo-XnMmnieckne, XuMnyeckmue MeToabl ans peleHuns

3aaad HpO¢ECCMOHaﬂbHOM AeATeNIbHOCTU

OlK-2.4 ObpabaTbiBaeT AaHHbIE C UCMOJIb30BaHME CTaHAAPTHbLIX CNOCO60B annpPoOKCMMaLMN YUCIIEHHbBIX XapaKTEPUCTN
3HaThb: ®parmeHTapHble HenonHble 3HaHua | CchopmupoBaHHble, | ChopMupoBaHHbIe KOHTpPOJIbHasA
MaTemMaTuyeckme 3HaHWUS HO copepxxalume cuctemMaTumyeckme | pabota,
Teopun n MeToabl, oTAesbHble 3HaHWs TecTupoBaHne
npuMeHseMble Npu npobenbl 3HaHUSA KOJIJIOKBUYM,

06paboTke AaHHbIX

pegepaT, YUPC,
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pesynbTaThbl HeyAOoBJIETBOPUT | yaoBneTBoputen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHO bHO cpepcTBa
KOMMNeTeHUumn
1 2 3 4 5 6
YMmeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CdopMuMpoBaHHble |3K3aMeH B YCTHON
NCNosb30BaTh hornyckatTcsa yMeHus thopme
OCHOBHble MeTOoAbl HebonbLIne
CTaTUCTNYECKON owmnbKkmn
06paboTKM AaHHbIX
1 annpokcMmauum
YUNCNIEHHbIX
XapaKTepucTumk
Bnapetb: YacTn4Hoe HecuctemaTtnyecko | B YcnewHoe un
meTogamm BJlageHmne € NpuMeHeHmne cncTeMaTu4yeckoM | cmcrtemaTumyeckoe
CTaTUCTN4EeCKON HaBblkamMu HaBbIKOB MPUMEHEHNN npuMeHeHune
o6paboTku HaBbIKOB HaBbIKOB
nHdopmauum, ponyckatTca
oCHOBamMu npobenebl
dhyHOaMeHTalbHbIX
MaTeMaTUyeCcKnx
Teopui n
HaBblkamMu
NCcrnosib30BaHNA
MaTeMaTn4ecKoro

annapaTa npu
06paboTKe AaHHbIX

OlMK-2: CnocobeH ncnonb3oBaTb MaTeMaTudeckme, pusndeckne, GU3NKo-xMmMmm4eckmne, XumMmm4yeckmne MeToabl Ansa peweHns
3a4a4 npocdeccnoHasbHON fEeATENbHOCTY

OMNK-2.3 Ncnonb3yeT 6a30Bble 3HaHUA B 06/1aCTM MaTEMATUKUN 1 PU3UKU NPU NAAHUPOBaHUK paboT XMMmMYeckomn

HanpaBJIEHHOCTN
3HaThb: ®parmeHTapHble HenonHble 3HaHua | CchopmupoBaHHble, | ChopMupoBaHHbIe KOHTpPOJIbHasA
copgepxaHune 3HaHWA HO copepxxalune cucrtematudeckmne | pabota,
rnpoLLeccos u OoTAeNbHble 3HaHWA TecTupoBaHue
camoopraHusauunm npobenbl 3HaHUA KOJI/TOKBUYM,

7] pegepaT, YUPC,
camoobpa3oBaHus, 3K3aMeH B yCTHOW
nx ocobeHHOCTEN 1 thopme

TexHonornen

peannsaumm,

ncxona s uenen ¢

OBEepLIEHCTBOBaHMU

a

npogeccruoHaibHO

N 0esATenbHOCTHn

YmMmeTb:
NCNosib30BaTh
XUMUYecKue,
MaTeMaTunyeckme un
dhusnyeckue
Monenu;
onpenensaTb
BO3MOXXHOCTb
paunoHasbHOro
MNCMNOb30BaHMSA ec
TEeCTBEHHOHAaY4HbI
X 3aKOHOB B
pa3nNYHbIX
obnacTax Haykm u
TEXHUKN

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHeble,
JonyckaroTcs
HebosnbLne
ownbkKmn

ChopmMupoBaHHble
yMeHuns

Bnapetb:
HaBblKaMu
KOMTMJIEKCHOro "
CPaBHUTEJIbHOI 0
aHanu3a cocTasa,
CTpoeHUs n
XUMUNYECKUNX
CBONCTB BELLECTB

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

OMNK-2: CrnocobeH ncrnonb3oBaTb MaTeMaTUYeCKMe, pusnyeckme, GU3NKO-XMMNYyeckmne, XmmMmmyeckmne MeToabl 415 peleHuns
3afa4 npogeccnoHasbHON fesTeNbHOCTN

OMNK-2.1 lMpuMeHsaeT TeopeTrnyeckmne u NoaysaMnupmnyeckme Mogenan rnpu peeHnn 3agad XuMmn4eCckKon HanpaBaeHHOCTY

3HaTb: NoAxoabl
K peleHunto 3aaa4d
N3 OCHOBHbIX
pa3nenos

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

KOHTpPOJIbHas
paboTa,
TecTnpoBaHue
KOJIJIOKBUYM,
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

MaTeMaTuKku, a
TaKXe nUx
NMPUIOXKEHNSA K
TeopeTnyeckomn
XUMUW, NPUHLUMBI
MaTeMaTu4yeckoro
MOLeNnpoBaHmnA
XUMUNYECKMX
peakunmn

YmMeTb:
MCMoNb30BaTh
MaTeMaTU4eCcKuni
annapaT npu
M3y4YeHnn n
KOJINY4ECTBEHHOM
onmncaHum
PhUsnyeckunx
MpoLLecCcoB 1
SIBJIEHUN, a TakxXe
npwv peLeHnmn
Pur3nyecknx 3agad

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
Hebonblne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapertn:
HaBblKaMu
TeopeTn4eckoro u
3KCNnepuMeHTasbH
oro nccnenoBaHus
Moaenen
XUMUNYECKUX
rnpoLLeccos

YacTu4Hoe
BNafieHne
HaBblKaMu

HecuctemaTtnyecko
e npnMmeHeHmne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHnNn
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

pegepaT, YUPC,
3K3aMeH B YCTHOM
thopme

OMK-2: CnocobeH Mcrnonb30BaTh MaTeMaTyeckume, usndeckne, (nsnko-XnMmnieckne, XuMnyeckmue MeToabl ans peleHuns

3aaad I'IpOCpECCI/IOHaJ'IbHOPI AeATesIbHOCTU

OlK-2.2 |/|CI'IOJ'Ib3yeT CTaHJapTHOE nNporpaMmMmHoe obecneyeHune npu peweHnn 3anad XUMNYECKON HanpaBJ1EHHOCTU

3HaThb: :
BO3MOXXHOCTU
MporpamMmMHbIX
rnakeTos obLiero
Ha3HavyeHuns
(Microsoft) npwu
peweHnn 3agad

®parmMmeHTapHble
3HaHWA

HenonHble 3HaHuA

CdopmupoBaHHble,
HO cofep kaluune
oTheNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

XUMUNYECKON

HanpaBJEHHOCTU

YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CcopMupoBaHHbIe
MPUMEHATb jonyckatTcs yMeHus
npuknagHoe HebonbLne

nporpamMMHoe owmnbKkmn

obecneyeHune npu

opraHusaumu

peLieHuns

MPOV3BOACTBEHHb!

X 3afau

XUMUYeCcKon

HanpaBJeHHOCTU

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKamMu B/lafeHmne € MpUMeHeHne cucTemMaTU4eCKOM | cucTemMaTunyeckoe
npakTU4ecKoro HaBblKamMu HaBbIKOB npuMeHeHnn npuMeHeHne
MpUMeHeHns HaBbIKOB HaBbIKOB
rnporpamMMHoe JonyckatoTcs

obecneyeHune npu npobenb

peweHnn 3agad
XUMUNYECKON
HarMpaBAEeHHOCTH

KOHTpOJibHas
paboTa,
TecTupoBaHue
KOJIJIOKBUYM,
pedepaT, YUPC,
3K3aMeH B YCTHOM
thopme

7.3. TunoBble KOHTPOJIbHbIE 3a4aHUSA U UHble MaTepuasnbl, HeobxoauMbie AN OLEHKU
3HaHUW, YMEHUW, HAaBbIKOB U (M1M) OoNbiTa AEATEeNIbHOCTU, XapaKTepU3yloLWwuX 3Tanbl
c¢hopMUupoBaHUA KOMNETEHLU N B NpoLecce oCBoeHnsa obpasoBaTesibHOW NPOrpaMMmbl
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1. TeopeTuyeckume BONpocChl

1. Knaccudunkauuns TBepabix Tes. Npupoaa XMMmn4eCckom cBs3n.

2.0CHOBbI XUMUYECKOWN TEPMOANHAMUKN.

3.0CHOBHbIE MOHATUA CTaTUCTUYECKON PUINKN.

4.MpunHUMNbI PU3NKO-XUMNYECKOro aHannsa.

4. Teopusa TBEPObIX PacTBOPOB.

5.3aKOHOMepHOCTI/I MeXaHUKN MOJ1EKYJIAPHbIX MPOL,EeCCOB.

6.CuMmMeTpus B TBEPLAbIX Tesax.

7.Kpuctannorpaguieckoe n KpuctassioxmmMmm4yeckoe onnmcaHne Teepabix Tes.

8. 30HHbIE gnarpamMmbl. MPUHLUMbBI MOCTPOEHUS.

9. 3HepFeTVI‘-leCKI/II7I CNeKTpP 3JIEKTPOHOB B TBEPAOM KPUCTaJJIE.

10. NocTpoeHne 30H bpunntosHa.

11. NocTpoeHne nosepxHocTen depmu.

12.30HHasa CTPYKTYypa NnoaynpoBOAHUKOB.

13. TINOTHOCTb KBAHTOBbLIX COCTOSIHAM B 30Hax W UX pacnpepneneHmne no >SHepPrmam.
14.3Kcr|epv|MeHTaanoe noaTeep>xaeHme CyulectsBoBaHMA 30HHON CTPYKTYpPbI TBEPObIX TEJ.

15.Buabl AHaMUKN TBEpObIX Te.

16.KOHTUHYasIbHbIN aHaNM3 yrpyrocTn TBepAblX Tes.

17.0npepeneHve ynpyroro Mogyns Teepnoro tena.

18.ATOMUCTUYECKNI aHAIN3 ONHAMUKN KpI/ICTaJ'IJ'II/I‘-IeCKOI7I PELUETKHN.

19.CBoiicTBa TBEpAbIX Tes, hopMuMpyeMble (POHOBbLIM CMEKTPOM.
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20.2¢deKkTbl aHrapMoHM3Ma KosiebaHUn aTOMOB KPUCTaJININYECKUX PELLETOK

7.4. MeTogmnyeckue MaTepuasbl, onpeaensiowme npouenypbl OueHMBaHUA 3HAHUM,
YMEHMUMN M HaBbIKOB, U ONbITa AEeATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (popMupoBaHua
KOMMNEeTeHLUUun

TpeboBaHua K HanucaHuio pecdepaTa

MpoOyKT camocTossTesNlbHON PaboThl CTyAEHTa, NPeACTaBASIOLWMA cobo KpaTKoe N3NoXKeHne
B MMUCbMEHHOM BMAE MOJIy4YEHHbIX pe3ynbTaToB (y4ebHOo-uccnenoBaTeNIbCKOW) TeMbl, roe aBTop
packpblBaeT CyTb uccnepyemon npobnemsl, NPUBOAUT pa3fiMdHble TOYKM 3peHUs, a TaKxe
cobCcTBEHHbIE B3rNnsaabl Ha Hee.

PedepaT posmkeH 6bITb CTPYKTYypMpoOBaH (Mo rnaeaM, pasgesiaM, naparpadam) U BKJKOYaTb
pa3fesbl: BBeAEHME, OCHOBHAs YacCTb, 3aKJlO4YeHWe, CMUCOK WCMNOJIb30BaHHbIX WUCTOYHUKOB. B
3aBNCMMOCTUN OT TEMATUKN pedepaTa K HEMY MOFyT BbITb 0OPOPMIIEHBLI MPUJIOXKEHUS, COAEPXKaLLMe
OOKYMEHTbI, unatctpaunn, Tabnnusl, cxembl 1 T.4. O6bem pedepaTa - 15-20 cTpaHUL, NeYaTHOro
TeKCTa, BKJoYasa TUTY/bHbINA JINCT, BBEOEHME, 3aK/l04eHne U CNUCOoK nTepaTypbl.

3agavyamu pedepaTa ABNAIOTCA:

1. ®opmMupoBaHue yMeHI/II7I CaMoCToATEesIbHON pa60TbI C NCTOYHMKaMWN nnuTepaTypbl, KNX
cncrteMaTmn3lauyna,

2. Pa3BuTne HaBbIKOB JIOFMYECKOrO MbILLUJIEHUS;

3. YrnybneHuve TeopeTUYECKMX 3HaHWI Mo npobneme nccrenoBaHus.

Mpu oueHKe pedepaTa UCMOb3YIOTCS CNeaylMe KpUTepun:

- HOBM3Ha TEKCTa,

- 060CHOBAHHOCTb BbIOOpPa NCTOYHUKA;

- CTeneHb PacKpbITUS CyLLHOCTM BOMPOCA;

- cobniogeHnsa TpeboBaHMin K 0HOPMIIEHNIO.

Kputepumn oueHuBaHusa pedepara:

OTMeTKa «OT/IMYHO» - BbIMOJIHEHbI BCe TpeboBaHUA K HaMuWCaHU W 3alWuTe pedepaTa:
o603HavyeHa npobnema n o60CcHOBaHa €€ aKTyaslbHOCTb, CAENAaH KPAaTKMIA aHaIM3 PassiMyHbIX TOYEK
3peHUss Ha paccMaTpuBaemyto npobsieMy ”  JIOTUYHO U3JI0OKEHa COBCTBEHHAs Mo3Mums,
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ChOopMyIMpOBaHbI  BbIBOAbI, TEMa pacKpbiTa TMOJIHOCTbIO, BblAEpPXaH 06bEM, cobnoaeHsl
TpeboBaHUS K BHELLHEMY O0(hOPMJIEHMIO, AaHbl MPaBUJIbHbIE OTBETbI Ha AOMOJIHUTEIbHbIE BOMPOCHI.

OTMeTKa «XOpOLLO» - OCHOBHble TpeboBaHUA K pedepaTy U ero 3almTe BbINMOJHEHbI, HO NP
3TOM gJonyuleHbl Hefo4éTbl. B YacTHOCTW, UMETCA HEeTOYHOCTM B W3JIOKEHUM MaTepuana,
OTCYTCTBYeT Jlormyeckasi nociefoBaTesIbHOCTb B CY)XXAEHUSIX, He Bblaep>xaH 06bEM pedhepaTa,
UMeTCa ynyuwleHnsa B OOPMJIEHUN, HE [AOoMNycKaeT CyLeCTBEHHbIX HETOYHOCTeW B OTBETe Ha
[OMONHUTESbHbIN BOMPOC.

OTMeTKa «y[0BNeTBOPUTEIbHO» - UMEIOTCS CYLLEeCTBEeHHbIe OTCTYMNJIeHUs oT TpeboBaHUin K
pedepunpoBaHmMto. B YHacTHOCTKU, TeMa OCBeLLeHa NMLUb YaCTUYHO, A0NYyLEeHbl (haKTU4Yeckune owmnbdkn
B COAEPXXaHWWU pedepaTa WaM Npu OTBETE Ha AOMOJIHUTE/IbHbIE BOMPOCHI, BO BPEMs 3alUUThbI
OTCYTCTBYET BbIBO/.

OTMEeTKa «Hey[oBJIeTBOPUTENIbLHO» - Tema pedepaTa He packpbiTa, obHapyXuBaeTcs
CyLLLeCTBEHHOE HEerMoHUMaHune npobiemsl.

TemaTuKka pedepaToB BblAaeTca npenojaBaTefsieM, W CTyAeHT BbibMpaeT Temy
CaMOCTOATENbLHO B Te4YeHne NepBbiX ABYX Heaesb 0byyeHus.

KpuTepumn oueHKHU 3HAaHUW CTyAeHTa Ha dK3aMeHe

OueHKa «OTJIMYHO» BbLICTABASETCSH CTYAEHTY, MOKa3aBLIEMY BCECTOPOHHME,
cUCcTeMaTMU3NPOBaHHbIe, rNybokme 3HaHUsA y4ebHOoM NporpamMmbl AUCUUMNANHBI U YMEHNE YBEPEHHO
NPUMMEHSATb WX Ha NpakTUKe MpU pelleHnn KOHKPEeTHbIX 3agad, cBobogHoe M npaBusibHoOE
060CHOBaHME NPUHATLIX PeLUeHUN.

OueHka «XOpoLwo>» BbiICTaB/AeTCd CTyOeHTY, eCJin OH TBepAao 3HaeT MaTepuan, rpaMoTHO
N No CywecCcTBY n3naraetT ero, ymeeT NpunMeHATb nojay4yeHHblIe 3HaHNA Ha NMPakKTukKe, HO A0MNYyCKaeT B
oTBeTe UM B pelleHunn 3agad4 HeKOoTopble HETOYHOCTU, KOTOpPble MOXET YCTPaHUTb C MOMOLLbIO
OOMOJIHNTEJIbHbIX BOMPOCOB NnpenoaaBaTesid.

OueHKa «y[oOBJIETBOPUTEJNIbHO» BbICTABJIAETCA CTYOEHTYy, MNoKa3aBllemy
(pparMeHTapHbIA, Pa3pO3HEHHbIN XapaKTep 3HaHWN, HeJOCTAaTOYHO MpPaBU/IbHble (HOPMYIMPOBKU
6a30BbIX MOHATWUN, HapyLUEHMS JIOTMYECKOW Moc/iefoBaTesIbHOCTUM B U3JI0)KEHUM MPOrpamMMHOro
MaTepuana, Ho NPU 3TOM OH BJlaleeT OCHOBHbIMY pa3aenamu y4yebHon nporpaMmbl, HEO6X0AMMbIMU
ANs panbHenwero oby4eHns n MoXXeT NPUMEHSTb NOJTyYeHHble 3HaHMS No o6pa3Ly B CTaHAAPTHOM
cUTyaumu.

OueHKa «Heyno0BJIETBOPUTEJIbHO» BbICTABAETCSA CTYJAEHTY, KOTOPbI He 3HaeT bonbLuein
4acTV OCHOBHOIO cofep>XaHus y4ebHon nporpaMmbl AUCUUMIIVHLI, AoNyckaeT rpybbie owmnbkn B
hOpPMYySINPOBKAX OCHOBHbIX MOHATUIA AUCLUUMANHBLI U HE YMEEeT UCMO0JIb30BaTb MOJIyYeHHble 3HAHMWS
Nnpu peLeHnn TUMOBbIX MPaKTUYECKUX 3a4au.

KpuTepuu oueHkKu 3HaHUK CTYAQEHTOB Npu npoeeaeHun TeCTUpoBaHuA

OueHKa «OTJIMYHO» BbICTaB/SAETCA NPU YC/OBUM NMPaBUJIbHOMO OTBETa CTYAEHTa HE MEHEE YEM Ha
85% TecToBbIX 3a4aHNN.
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OueHKa «X0opoLl0» BbICTaB/ISETCS MPU YCN0BUM NMPaBUJIbHOrO OTBETA CTYAEHTa HE MEHEE, YEM Ha
70% TEecToBbIX 3a4aHUN.

OueHKa «ynoBJIeTBOPUTEJIbHO» BbICTaBAAETCA Npu YC/IOBUM MPaBUIbHOINO OTBeTa CTyAEeHTa He
MeHee, 4yeM Ha 51% TecToBbIX 3aaHNNA.

OueHKa «HeyAOBJIETBOPUTENIbHO» BbICTAaBAAETCA NMpU YCAOBUM NPaBWUIbHOIO OTBETa CTyAEHTa
MeHee, YyeM Ha 50% TecToBbIX 3a4aHUN.
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8. YyebOHO-MeTOAMYEeCcKOe u uH(hOopMauMOHHOe obecneyeHne AUCLUMNJIUHDI
(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue CcblIKa

BepaHokos, P. A. KBaHTOBas hm3nka n anemeHTbl KBaHToBOW | https://e.lanbook.com/book/505348
MexaHUKN : y4yebHunk gns sysos / P. A. begaHokoB. — 5-e
n3g., ctep. — CankT-MeTepbypr : Jlavb, 2025. — 116 c. —
ISBN 978-5-507-51110-5. — TeKCT : 3N1eKTPOHHbIN // JlaHb :
3/1eKTPOHHO-6ubnnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/505348

ApTamoHoBa, O.B. Xumus TBepaoro tena : yyebHoe nocobume | http://www.iprbookshop.ru/55066.html
/ O.B. ApTamoHoBa. - MockBa : A N Ap Megua, 2021. - 168
c. - 9bC IPR Books. - URL:
http://www.iprbookshop.ru/55066.html. - Pexxum pgocTtyna: no
noanucke. - ISBN 978-5-89040-529-6

PU3nkKa KOHAEHCMPOBAHHOIO COCTOSAHNSA: OCHOBHbIE https://www.iprbookshop.ru/127250.html
CBOWNCTBa TBepAbIX Ten : y4ebHo-MeToamnYeckoe nocobue / T.
WN. KacaTtkuHa, T. J1. Typaesa, O. B. CtorHen, T. B.
Ay6oBuuKasa. — BopoHex : BOPOHEXCKUI rocyAapCTBEHHbIN
TexHun4eckun yHusepcuteT, O6C ACB, 2022. — 193 c. — ISBN
978-5-7731-1073-6. — TeKCT : 3NeKTPOHHbIN // Lindposon
obpasoBaTenbHbin pecypc IPR SMART : [canT]. — URL:
https://www.iprbookshop.ru/127250.html

8.2. lononHuTesIbHaA nurtepaTtypa

Ha3sBaHue CcblniKa

F'ypTos, B.A. ®n3snka TBepporo Tesna A8 UHXXEHEPOB : http://www.iprbookshop.ru/26903.html
yyebHoe nocobue / B.A. l'ypToB, P.H. OcayneHko ; noa pea.
J1LA. AnewwuHa. - MockBa : TexHocepa, 2012. - 560 c. - 3b6C
IPR Books. - URL: http://www.iprbookshop.ru/26903.html. -
Pe)xum pocTtyna: nmo nognucke. - ISBN 978-5-94836-327-1

AHTUNKWH, M./A. OCHOBbLI MexaHNKN HegethopMmnpyemMoro http://www.iprbookshop.ru/90183.html
TBepAoro Tena. KuHeMaTuka n ctaTuka. PykoBoACTBO K
pelweHunio 3adad : ydyebHoe nocobume / M.U. AHTUMNNWH. -
XKenesHoropck : Cnbrnpckas no)xapHo-cnacaTesibHas
akagemus MC MYC Poccun, 2019. - 161 c. - 9BC IPR Books. -
URL: http://www.iprbookshop.ru/90183.html. - Pe)xum
focTyna: no nognucke. - ISBN 2227-8397

ByTarun, M.10. Xumunyeckas rsnka TBepaoro Tena : http://www.iprbookshop.ru/13047.html
yyebHoe nocobue / M.}O. ByTSrmnH. - MockBa : MOCKOBCKUIA
rocynapcTBeHHbIN yHuBepcuTeT, 2006. - 272 c. - 9BC IPR
Books. - URL: http://www.iprbookshop.ru/13047.html. -
Pe)xum gocTtyna: no nognucke. - ISBN 5-211-04970-5

Ctpekanos, H0.A. ®u3nka TBEPHOro Tena : y4ebHoe https://znanium.ru/catalog/document?id=372056
nocobue / KO.A. Ctpekanos, H.A. TeHsakoBa. - MockBa : PUOP :
NH®PA-M, 2018. - 307 c. - (Bbicluee obpa3oBaHue:
BakanaspuaT). - 36C 3HaHUyM. -

Ddusmka TBEPAOro Tena. JlabopaTOpHbLIN MPAaKTUKYM : https://www.iprbookshop.ru/137344.html
y4ebHoe nocobue / M. A. bypobuH, M. B. lybkos, 1. B.
KuptownH [ gp.]. — Psi3aHb : PA3aHCKNI rocyfapCTBEHHbIN
pannoTexHnYecknn yHmeepcuteT, 2023. — 80 c. — TekcT :
3N1eKTPOHHbIN // Lindposoii obpa3zoBaTenbHbIn pecypc IPR
SMART : [canT]. — URL:
https://www.iprbookshop.ru/137344.html

8.3. N"HchopMaLMOHHO-TEJIEKOMMYHUKaLUOHHbIE pecypcbl ceTn «MIHTepHeT»

1. O6bpa3oBaTenbHbI NopTan reQyY BO «MI'TY» [9neKTpoHHbIN pecypc]: Pexxum gocTtyna:
https://mkgtu.ru/ 2. OdmumnansHbIn canT MNpaBuTensCcTBa Poccuinckon depepaumn. [SNeKTPOHHbIN
pecypcl: Pexxum poctyna: http://www.government.ru 3. UHpopMaLMoHHO-NpaBoBON NopTan
«[apaHT» [9NneKTpoHHbIN pecypcl: Pexxum goctyna: http://www.garant.ru/ 4. Hay4Has 3n1eKTpoHHas
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bunbnmoteka www.eLIBRARY.RU - Pexxum poctyna: http://elibrary.ru/ 5. 9neKTpoOHHbIN KaTanor
bubnmnotekn - Pexxum goctyna: //http://lib.mkgtu.ru:8004/catalog/fol2; 6. EnHOEe OKHO AOCTyna K
obpa3oBaTenbHbLIM pecypcam: Pexxum goctyna: http://window.edu.ru/ Znanium.com. ba3oBas
KOJINEKLUUS : 3NIEKTPOHHO-6MbnnoTevyHas cuctema : cant / OO0 "Hay4yHo-U3naTenbCKUn LEHTP
NHdpa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (aata obHoBneHus: 06.06.2019). -
PeXxum gocTtyna: Ansa 3aperncTpmp. nosib3oBatesien. - TeKCT: 371eKTPOHHbIA. ®oHA 3BC
hopMupyeTCa C y4eTOM BCEX U3MEHEeHU obpa3oBaTesibHbIX CTaHAAPTOB N BKAOYAET y4eOHUKN,
y4yebHble nocobusa, YMK, moHorpacduun, asTopedepaThl, oucceptaummn, sHLUKAONEANN, CNoBapu n
CNpPaBOYHUKUN, 3aKOHOAATESIbHO-HOPMATUBHbIE AOKYMEHThI, CrelnanbHble Nepnoanyeckme n3gaHums
M U3aHus, BbilMyCcKaeMble nsgaTtesnbCcTBaMu By30B. http://znanium.com/catalog/ IPRBooks. ba3oBas
KOMIeKUNSA : 3NIEKTPOHHO-6MbnnoTeyHas cnctema : canT / O6LLecTBO C orpaHNYeHHOM
oTBeTCTBeHHOCTbIO KoMmnaHua "An MNMun Ap Meguna". - Capatos, 2010 - . - URL:
http://www.iprbookshop.ru/586.html - Pexxum gocTtyna: onsa sapeructpup. nosibzoBaTtenen. - TekcT
3NEKTPOHHBIN. FBNAETCA pacnpoCTpaHeHHbIM obpa3oBaTesbHbIM 3/TIEKTPOHHBIM PEeCcypCcoM Ans
BbICLLUMX U CpefHUX CreunasbHbIX y4ebHbIX 3aBeAEHUIN, Hay4YHO-UCCIea0BaTeNIbCKUX MHCTUTYTOB,
nybnnyHbIX 6UbAMoTEK, NpruobpeTaroLLnX KOPrNopaTUBHbLIA AOCTYN ANS CBOMX obydatolmxcs,
npenofdaBatenen n T.4. 3bC BkAOYaeT y4ebHYI0 U Hay4HYI0 InTepaTypy No HanpaBAeHUAM
NoAroTOBKW BbICLLEro N cpefHero npodeccruoHanbHoro obpasosaHus.
http://www.iprbookshop.ru/586.html HaunoHanbHas anekTpoHHasa bubnuoTteka (HIB) :
henepanbHas rocyfapcTeeHHas MHPOpPMaLMOHHasa cucTtema @ canT / MMHNCTEPCTBO KybTypbl
Poccuiickon depepaunm, Poccrminckas rocygapcTeeHHas bubnmorteka. - Mockea, 2004 - - URL:
https://H36.pd/. - Pexxum gocTyna: Ansa 3apernctpup. nosb3oBaTenen. - TEKCT: 3NEKTPOHHbIN. HIb -
npoekT Poccninckonm rocygapcTBeHHon bubnmorekn. HaumHasa ¢ 2004 r. NMpoekT HaunoHanbHas
3NeKTpOHHasa bubnnoteka (HIB) paspabaTbiBaeTcs BeAYLLMMU POCCUMACKUMU BnbnnoTekamm npum
nooaep)xke MnHncTepcTBa KynbTypbl Poccuinckon depepaunin. OcHoBHasa uenb HIb - obecneunTb
cBob6oAHbIN OOCTYN rpakaaHam Poccunnckon depgepaumnm Ko BCEM N3[aHHbIM, N34aBAaEMbIM U
XPaHAWMMCA B POHAAX POCCUNCKUX BUBAINOTEK N3OaHUSAM U Hay4YHbIM paboTaM, - OT KHUXKHbIX
MaMATHMKOB NCTOPUM U KYJIbTYpPbl, 40 HOBENLWIMX aBTOPCKUX NMpon3BeneHnii. B HacTosLee Bpems
npoekT H3b BkatovaeT 6onee 1.660.000 anekTpoHHbIX KHUT, Bonee 33.000.000 3anucen
kKaTanoros.POCCUNCKASA HALMOHAJIbHASA BUBJIMOTEKA (PHB) : cainT / Poccuitickas HaumMoHanbHas
bubnnoteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: nasa 3apermctpup.
nofib3oBaTesien. - TeKCT: 3/IeKTPOHHbLIN. "... O4HA N3 KPYNHENLINX B MUpPe U BTOpas no BesindYnHe
oHaoB B Poccnnckonm depgepaunm - CYKUT POCCUACKON KYJSIbTYPE N HayKe, XPaHUT
HaLMOHaIbHYIO MaMATb, CNOCOBCTBYET NPOCBELLEHMIO HacenaLwmx Poccntio Hapoa4oB u
pacnpoCTpaHeHUO naen rymaHmsMma. ... B gpongax bubnmotekun xpaHntcsa 6onee 38,6 MaH 3K3.
NPOn3BeAEHNN NeYaTU N NHbIX NHPOPMALMOHHbLIX PECYPCOB, B TOM YNCSIE N Ha JIEKTPOHHbIX
HOCUTenAX, AOCTYMHbIX LUMPOKOMY KpPYry nosb3oBaTtesien. ExxerogHo PHB nocewaeT okoso 850 ThIC.
ynTaTesNien, KOTOPbLIM BblAaeTca A0 5 MAH U3gaHuin, K ee 3N1eKTPOHHbLIM pecypcaM obpallatoTcs 3a
ron cebiwe 10 MAH yAoasieHHbIX Nofib3oBaTesnen. ... CoxpaHsaa KynbTYPHY N UCTOPUYECKYIO
NnpeeMCcTBEHHOCTb, BEPHOCTb BUB/INOTEYHBIM TPaanLNAM, 3aJI0)KEHHbLIM elle B IMnepaTopCKon
My6nnyHon 6mubnnoteke, PHb cerogHa — coBpeMeHHoe NHMOPMaLMOHHOE yyYpexXxaeHue,
OCHallleHHoe HoBenwWwuM obopyoBaHNEM U CBOEBPEMEHHO OTBeYatoLlee Ha HacyLHble BbI30BbI
BpeMeHW." (untaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/

31/36



9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

Ob6LLMe BONpOoChl OpraHn3aumnm N3y4eHnsa OUCLUMNINHbI,

Ha n3y4eHve AMCUMNANHBI COrNAacHO y4ebHOMY nnaHy Ha o4yHou opme obyyeHus oTBoauTca 108 4acoB, U3 HUX 51,25 KOHTaKTHbIX 4YacoB,
56,75 vacoB npuxoantca ansa CPC. KoHTaKTHble Yacbkl nogpa3nensatTca Ha aekuun (17 vacos), nabopaTopHble paboTbl (17 YacoB), NpakTu4eckune
3aHaTna (17 4vacoB), n camocTosATenbHasa paboTa nog pykoBoAcTBOM npenopaBaTens (0,25 vacoB). Ha 3ao4Hov ¢popme o0byyYeHMs N3yHeHUto
ONCUMNNHBL COrnacHo y4ebHomy nnaHy otBoamTcsa 108 4acoB, u3 Hux 8,25 KOHTaKTHbIX 4HacoB M 96 4ac gna CPC. KOHTaKTHbie Yachl
noapasgensaiTca Ha nekuumm (4 4vaca), nabopaTopHble paboTbl (2 Yaca), NpakTU4eckume 3aHATUSA (2 4Yaca) U KoHTakTHasa paboTa B nepuopg
aTttectauum (0,25 vacos).

N3y4eHune Kypca TpebyeT noceweHns Nnekunn, akTUBHOM paboTbl Ha NabopaTOpPHbLIX N MPAKTUYECKMUX 3aHATUAX, BbINOJIHEHUA BCEX YYEOHbIX
3a4aHni npenogaBaTesid, 03HAKOMJIEHMSA C OCHOBHOM M AomnosaHUTeNnbHon nutepaTtypon, CPC. Bo BpeMs Nekuun CTYAEHT OOJIKEH BECTU KPaTKUn
KoHcnekT. PaboTa C KOHCNEKTOM nekuuin npepnonaraet B pamkax CPC NMpocMOTp KOHCNEeKTa (KesnaTeslbHO B TOT XKe OeHb MNocae 3aHATUR).
HeobxoAnMMoO OTMETUTb MaTepuasibl KOHCNEKTa, KOTOpble Bbi3blBAOT 3aTPYAHEHUS ANA MOHUMMaHUA. Tpu 3ToM obydarolnincs A0/HKeH cTapaTbhbCs
HaTWU OTBET Ha 3aTPYAHUTENbHbLIN BOMNPOC, UCMONb3yss PEKOMEHOO0BaHHY nuTepaTypy. ECam eMy caMocToAaTeNbHO He yaanocb pa3obpaTtbecs C
MaTepuasoM, HeobxoanmMo chopMyMpoBaTb BONPOCH U 06paTUTLCA K NpenofaBaTesto Ha KOHCYAbTauum nnm 6nnxxanwen nekuunm. ObyyvawoLemycs
HeobxoAnUMO perynspHo OoTBOAUTbL BpPeMSA A1 MOBTOPEHUS NPONAEHHOro MaTepuana, NpPoBepss CBOU 3HAHUS, YMEHUA U HABbIKWU MO KOHTPOJIbHbLIM
BonpocaM (B npegenax spemeHun CPC).

MporpamMMon npenycMoTpeH sabopaTopHbI MPaKTUKYM. YrnybneHne n KOHKpeTM3auusa 3HaHWUA MPOM3BOAUTCA MPU €ro rnpoBedeHuu.
HeobxoonMbiM yCNOBUEM SIBNSETCA CaMoCTosiTeNbHas paboTa CTyAEHTOB C MCMNOJIb30BAaHWUEM HarAAfHbIX Nocobuin, HeObXOANMON TeXHUYECKOoW
OOKYyMeHTauum n nutepaTtypbl. Kaxxgoe 3aHaTME oCHawaeTca GUAAKTUYeCKMMN MaTepuanamun: nnakatamm, cxemamm. OCHOBHas Liesib NpoBeaeHuns
3TUX 3aHATUN - (QOPMUPOBAHME Yy CTYOEHTOB aHa/IMTUYECKOro, TBOPYECKOro MbILEHNA NYTEM MpuobpeTeHns npakKTUYEeCKUX HaBbIKOB.
JlabopaTopHble 3aHATUSA BbLIMOJHAIT caegywuwme 3adadvn: CTUMYAMPYIOT peryjspHoe Wusy4yeHne pekKoMeHAOBAaHHOW NMTepaTypbl, a Takxe
BHMUMaTEJIbHOE OTHOLUEHUE K JIEKUMOHHOMY KYPCY; 3aKpennslT 3HaHWs, MoJsiyYeHHble B npouecce NeKLMOHHOro oby4yeHmsa m camMoCToATEesIbHON
paboTbl Hag NUTepaTypon; pacwmpsaT 06bEM nMpodecCnoHaNbHO 3HAYUMbIX 3HAHWIA, YMEHUN, HaBbLIKOB; MO3BOJIAIOT MPOBEPUTbL MNPaBUJSIbHOCTb
paHee MoJly4YeHHbIX 3HAaHNW; NPUBUBAIOT HABbIKN CAMOCTOATENbHOINO MbILLIEHNS, YCTHOIO BbICTYMNJ1IeHNs; cnocobcTBytoT cBO6OOHOMY ONEepuUpoBaHMIO
TEePMUHOI0OrNen; NPenoCcTaBAAT NpernogaBaTeNto BO3MOXKHOCTb CUCTEMATUYECKN KOHTPOJIMPOBAaTb YPOBEHb CAMOCTOATENbHOW paboTbl CTYAEHTOB.
YrnybneHne n KOHKpeTusauusa 3HaHUW MPOU3BOAUTCA MpU npoBeneHnn nabopaTopHbiXx paboT. OCHOBHLIM METOAOM MPOBEAEHUS 3TUX 3aHATUN
ABNSAETCA camocTosaTeNnbHaa paboTa CTyAeHTOB C WCMNosib3oBaHMeM JnabopaTopHoro obopyfnoBaHUSA, HarnasAHbix nocobun, Heobxogmmon
TeXHNYECKON OOKYMEeHTauunn n nntepatypsobl. Kamn,oe 3aHATUE OCHalWwaeTCAaA ANOaKTUN4eCKMMnNn mMaTtepunaslaMn: njiakatamMmm, cxemMmamu. Co,uepmaHme
nabopaTopHbIX 3aHATUI pukcmpyeTca B PN B pa3gene 5.5, HacToALWEen NporpamMmsl.
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Mpy NOAroTOBKE K 3a4eTy B [OOMOJIHEHME K W3YYEHUIO KOHCMEKTOB JieKuuii, Heobxoaummo Mnosib30BaThCs y4yebHOW nuTepaTypon,
pPEKOMEH0BAHHOM K HacTosLWen nporpamMme. Mpu NoAroTOBKE K 3a4eTy HeobXoAMMo M3yUYnTb TEOPUID: ONpeaesieHNs BCeX MOHATUIA 1 3aKOHOB [0
COCTOAHMS MOHMMaHUA MaTepuasia U CaMOCTOATENIbHO PELUTb MO HECKOJIbKY TUMOBbLIX 3a4ay M3 Kaxnol Tembl. MMpu pelieHMn 3anday Bcerga
HeobXxoOAMMO yMeTb Ka4eCTBEHHO UHTEPNPETUPOBATb UTOM pPeLLIeHUs.

CamMocTosTenbHas pa60Ta CTyaoeHToB (CPC) no gucumnnnaunHe NrpaeT Ba>XHYO pOJib B XO04€ BCEroO y‘-IeGHOFO npouecca. MaTepmanbl n metToany4eckme
pekoMeHOoauunnm ons obecneveHuns CPC rotoBaTcs npernogaBaTesIEM N BblAalOTCA CTYAEHTY NpenogaBaTtenemMm n bnbnmnortekomn

33/36



10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

OracleVMVirtualBox- nporpaMMHbIZ MPOAYKT BUpTyaausaumm ana onepaumoHHbIx cuctem Microsoft Windows, Linux,
FreeBSD, macQS, Solaris/OpenSolaris, ReactOS, DOS n gpyrux Nponssogntens: Oracle

Adobe Reader DC CBoboaHas nuueH3nsa

Autodesk 3DMAX - yyebHasi Bepcus CBoboaHasa nmueHsns

Autodesk AutoCAD CBoboaHasi niMueH3uns

Gogs CBoboaHasa nmueH3uns

Hibernate ORM 5 CBoboaHas nuueH3us

Microsoft Office Word 2010 Homep npoaykTa 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

Microsoft .NET Framework 4.7 CBo6oaHasa nnueHsuns

NKscape CBobogHasa nmueH3uns

QGIS CBoboaHas NMUEH3NA

10.2. NepeyeHb He0OXO0AMMbIX MH(POPMALMOHHDbIX CMPABOYHbIX CUCTEM:

Kaxxablii obyvaloLniics B Te4eHne Bcero nepmoaa obyvyeHus obecneyeH NHAMBMAYAIbHbIM
HEOrpaHWYeHHbIM OOCTYMOM K 3JIEKTPOHHO-OUBNINOTEYHBIM CUCTEMAM:

Ha3BaHue
IPRBooks. Ba3oBasi KONnekums : 31eKTPOHHO-6nbnnoTeyHas cuctema : cant / O6LwecTBO C orpaHNUYeHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum

[oCTyna: ANsa 3aperncTpup. rnojibdoBaTesien. - TEKCT 3JIEKTPOHHbIN. ABNAETCSA pacnpoCTPaHEHHLIM 0bpa3oBaTesibHbIM
3/1IeKTPOHHbLIM PECYpPCOM A5 BbICLUNX U CPefHUX cneunanbHbiX y4ebHbIX 3aBefeHUNN, Hay4YHO-1ccenoBaTebCKUX
WHCTUTYTOB, Ny6anYHbIX BubnnoTek, NnpruobpeTatowmx KOprnopaTMBHbIA AOCTYN ANS CBOUX oby4atowmxcs, npenogaBaTenen
1 T.4. OBbC BK/lOYaeT y4ebHyo 1 Hay4YHYl0 InTepaTypy Mo HanpaBJieHNAM NOArOTOBKN BbICLLEro N CpeaHero
npogeccnoHasbHoro obpasoBaHus. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHas rocygapcTBeHHas MHPOOPMaLMOHHAA cucTeMa : CanT /
MunHNCTEepCcTBO KyNbTypbl Poccninckon ®epepaunn, Poccunckasa rocyaapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTyna: Ans 3aperucTpup. nojb3oBaTesnen. - TeKCT: 3NeKTPOHHbIN. HIB - npoekT Poccuiickom
rocynapcTBeHHon 6ubnunotekn. HaunHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 31eKTpoHHasa bubnnoTteka (H3B)
pa3pabaTbiBaeTCA BeAYLMMN POCCUMACKMMUN BubnnoTekamm Npu noaaepxke MmHNCTepcTBa KyabTypbl Poccumnckom
dPepepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBIM [OCTYN rpakaaHaMm Poccuinckon depepaumm Ko BCEM
N34aHHbIM, U34aBaeMbIM N XpPaHALWMMCA B (DOHAAX POCCMIACKNX BMBANOTEK N34aHNAM N HayYHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npou3BeaeHunin. B HacToawee BpeMsa npoekT H3b BkaovaeT
6oee 1.660.000 31eKTPOHHbLIX KHUT, 6onee 33.000.000 3anucen kaTanoros.POCCUNCKASA HALIMOHANIbHASA BUBJINOTEKA
(PHB) : canT / Poccninckas HaumoHanbHas bubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ans
3aperncTpup. noab3oBaTenemn. - TeKCT: 3NIeKTPOHHbIN. '... 04Ha U3 KPyNHenLwmx B Mupe 1 BTopas no seanynHe oHA0B B
Poccuiickon ®enepaumm - CAy>XUT POCCUACKON KybType U HayKe, XpaHUT HaluMOHaIbHY10 MaMaTk, cnocobcTByeT
NpoCBeLLeHNI0 HacenaLWwmx Poccuio HapoaoB 1 pacnpocTpaHeHWo naen ryMmaHmsma. ... B doHgax bnbanorekn xpaHntcs
6onee 38,6 MAH 3K3. NpoM3BeAEHNN NEYaTN N NHbIX NHHOPMALMOHHbLIX PECYPCOB, B TOM YUC/E U Ha 3JIEKTPOHHbIX
HOCUTeNAX, AOCTYMNHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocewaeT okoso 850 ThiC. YuTaTenem, KoTopbiM
BblAaeTca A0 5 MJIH U3JaHUN, K ee 3NeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
rnonb3oBaTenen. ... CoxpaHasa KyabTYPHYI U UICTOPUYECKYIO MPeeMCTBEHHOCTb, BEPHOCTb BubanoTeyHbIM TpaanumamMm,
3aJ10)keHHbIM eLle B iMnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHs — coBpeMeHHoe MHdOopMaLoHHoe
yypexAeHue, ocHaleHHoe HoBenwnm obopyaoBaHMEM N CBOEBPEMEHHO OTBeYaloLLee Ha HacCyLHble BbI30Bbl BpEMEHN.'
(umTaTa ¢ canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

CYBERLENINKA : Hay4Has anekTpoHHasa bubnuoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru/ - Pexxunm
0OCTyna: ANs 3aperncTpup. nosb3oBaTenen. - TEKCT: 3N1eKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4yHas 3/1IeKTPOHHas
bnbnnoTeka, NOCTPOEHHAs Ha NapaAurmMe oTKpbITON Haykn (Open Science), OCHOBHbIMU 3afa4aMu KOTOPOW ABSieTCA
rnonynsipusaumns Haykn n Hay4yHom AesiTeNIbHOCTU, 06 eCTBEHHbIN KOHTPOJIb KayecTBa Hay4YHbIX NybnmMkauuii, pa3sutue
MeXANCUMMIMHAPHBLIX NCCIeA0BaHNA, COBPEMEHHOI0O NHCTUTYTa Hay4YHON peLeH3umn, NoBbILWEHNE LUTUPYEMOCTH
POCCUICKON HayKn 1 MOCTPOeHMe NHPACTPYKTYpPbl 3HaHUNI. https://cyberleninka.ru/

eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnunoTeka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp - Pexunm
0OCTyna: ANs 3aperncTpup. Noab3oBaTesien. - TeKCT: 3NeKTPOHHLIN. MNMnaTdopma eLIBRARY.RU 6bina co3pgaHa B 1999 rogy
no nHuumaTmee Poccuickoro poHaa yHAaMeHTaNbHbIX UCCefoBaHMA Ana obecnevyeHns poCCUNCKUM YHEeHbIM
3JIEKTPOHHOr0 A0CTYyNa K BeAyLMM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOA3bIYHBIMU NYBANKALNAMUN 1 HbiHE ABNSETCA BeAyLLlel 3N1eKTPOHHON 6MbanoTekon Hay4HON NepnoanKn Ha pycCKom
A3blke B Mupe. https://elibrary.ru/defaultx.asp
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Ons obyyatowmxca obecrneyeH AocTyn (yAaneHHbIn A0CTyN) K CAeQyoL M COBPEMEHHbIM
npodeccnoHanbHbIM 6a3amM AaHHbIX, UHPOPMALMOHHbBIM CMPABOYHbIM U MOMCKOBbLIM CUCTEMAM:

| HassaHuue
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

JNlabopaTopuns anekTpuyecTsa n
MarHeTm3ma (1-221) 385000,
Pecnybnunka Apgbires, r. Mankon, yn.
MNepBomanickas, nom Ne 191, 3paHune
yyebHoro kopnyca

KomnnekT obopynoBaHus ans
NpoBeeHNst 3KCNepUMEHTOB
«OnTuKa», HarnsgHble nocobus

OracleVMVirtualBox- nporpaMMHbINf
npoAayKT BUPTyanansauum ans
onepaumoHHbIX cuctem Microsoft
Windows, Linux, FreeBSD, macOS,
Solaris/OpenSolaris, ReactOS, DOS u
apyrux Mpounssoautens: OracleAdobe
Reader DC CeobogHas
nuueHsnsAutodesk 3DMAX - yyebHas
Bepcus CeobonHas nuueHsnsAutodesk
AutoCAD CBobonHasa nuueH3naGogs
CeobogHasa nuueHsnsHibernate ORM 5
CBobogHas nuueH3nsaMicrosoft Office
Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095Microsoft
.NET Framework 4.7 CsobogHas
nuueH3naNKscape CeobogHas
nueH3naQGIS CeoboaHaa nuueH3uns

NabopaTopusa pusnyeckon un
KonnongHon xmmum (1-326) 385000,
Pecnybnunka Apgbires, r. Mankon, yn.
MNepBomanckas, nom Ne 191, 3paHune
yyebHoro kopnyca

YyebHas ycTaHoBKa no fiabopaTopHoOMy
MPaKTUKYMy M0 AUCLUMINHE
«®U3NYeCcKas 1 KOJINIOMAHASA XUMMNs»

OracleVMVirtualBox- nporpaMMHbI
npoayKT BUPTyanusauum ans
onepaumoHHbIX cuctem Microsoft
Windows, Linux, FreeBSD, macOS,
Solaris/OpenSolaris, ReactOS, DOS u
apyrux Mpounssogutens: OracleAdobe
Reader DC CeobogHas
nuueHsnsAutodesk 3DMAX - yyebHas
Bepcus CeobonHas nuueHsmsAutodesk
AutoCAD CBobonHasa nuueH3naGogs
CsobopgHasa nuueHsnaHibernate ORM 5
CBobogHas nuueH3nsaMicrosoft Office
Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095Microsoft
.NET Framework 4.7 CeobogHas
nuueH3naNKscape CeobogHas
nueH3naQGIS CeoboaHaa nuueH3uns
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