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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 28.05.2026
([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:

29.05.2026 MoanucaHo npocton 3l [MonoBa AHrennHa AnekceeBHa
29.05.2026
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneumanbHoOCTK)
29.05.2026 MoanucaHo npocton 3l [MonoBa AHrenvHa AnekceeBHa
29.05.2026
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHWe noapa3fesieHns)
29.05.2026 MoanncaHo npocTton 30 N. 5. bepbepbsaH
29.05.2026

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

LLenblo kypca «Xnmna n dunsmka TBepnoro Tesa» TeopeTmyeckas noaroToBka rno XmuMmun n gusmnke
TBEpOOro Tena ANs NPUMEHEHUs 3TUX 3HaHUI Npu paboTe B pa3/InyHbIX 06/1aCTAX HayKU K
TexXHUKN. MNofpobHbIN aHaNN3 peLleHnin NPOCTENLLNX KBAHTOBO-MeXaHNYeCKNX 3agay u
pacCMOTpeHne Mo4eNibHbIX CUCTEM B TEOPUN XUMUNYECKON CBA3N U (DU3UKN NMOBEPXHOCTU
MO3BOJIAIOT HAMNOJHUTbL CTPOrnMM PU3NYECKMM Codep)XaHUEM OCHOBHbIE MOHATUA, KOTOPLIMU XUMUK
Mo/sib3yeTcs B CBOEN NMOBCEAHEBHOW MPaKTUKE NMPU XapaKTEPUCTUKE CBOMCTB MHOIM03JIEKTPOHHbIX
aTOMOB N MOJIEKYJIAPHbIX CUCTEM, a TaK>Xe onpenenTb rpaHnLbl MPUMEHUMOCTU TEX UM NHBIX
TeopeTnyecknx 3aKOHOMEPHOCTEN, HaYy4YUTb NPOrHO3NPOBATb CBONCTBA XMMUYECKUX SJIEMEHTOB U
nX coeguHeHnn.

3apayaMM AUCUUNJIMHBI ABNAIOTCA N3YYeHMe:

* OCBOEHME 3HaHUM O (byH)J,aMeHTaJ'IbeIX qDI/IBVIHeCKVIX 3aKOHaX u npmnHyunax, nexawumx s oCHoBe
COBpeMeHHOIZ PU3NKN TBEPLOro Tena; Hanbosiee BaXkKHbIX OTKPbITUAX B obnacTtn xummm un PU3NKN
TBEpPOOro Tejsa, OKa3aBLKMX ornpegendtouilee BJIMAHUE Ha pa3BUTUE TEXHUKN N TEXHOJIOT NI,

* OBJlaleHNEe YMEHUSMM BbIABUIraTb FMNOTE3bl U CTPOUTL MOAENN, MPUMEHSATb MNOJYYEHHbIE 3HAHUS
ONs 06bACHEHUS Pa3HOO6pPa3HbIX XUMUYECKUX N PU3NYECKNX SBJIEHNA N CBONCTB BELLLECTB;

* pa3BUTUE NMO3HaBaTEJIbHbIX MHTEPECOB, UHTEIEKTYaJIbHbIX N TBOPYECKUX CMOCOBHOCTEN B
npouecce nNpnobpeTeHns 3HaHNN U YMEHUN.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

AncunnnmHa BXoAUT B NepeyveHb KypcoB 06si3aTeNbHON YacTu. Kypc «Xumusa n cmsnka TBepaoro
Tena» Normyeckn n MeToamnyeckun cBa3aH C AMCUMMIMHAMU MaTeMaTuKa, (hU3nKa, KBaHTOBas
MeXaHMKa U KBAaHTOBAas XUMUs, CTaTUCTUYECKasa dU3nKa, SNEKTPOXMMUS, KOPPO3US 1 3alimTa
MeTasnoB, NPUKIALHAs 3NEeKTPOXUMUsA. OH HeobXoAUM ANsi YCMELHOro 0CBOEHUS TEOPETUYECKMX
OCHOB HEOPraHMYeCKOW N OPraHNYeCcKom XMMUN, CTPOEHMS BeLLeCTBa, (PM3NYeCcKUX MeTOA40B
NCCNIe0BaHUSA CTPYKTYPbl MONIEKYJIAPHBIX CUCTEM.

CTy,EI,eHTbI, Mn3yyvawume OUCUUMINHY «XUMUA N (pU3nkKa TBepLoro Tena», [OJIXKHbl UMeTb 6a3oBble
3HaHNA Mo MaTeMaTuke n pusmnke.
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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:8002/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

Ctpekanos, 0. A. dusnka TBepporo tena: YyebHoe https://znanium.com/catalog/document?id=372056
nocobue / KO.A. Ctpekanos, H.A. TeHskoBa. - M.: ALl PUOP:
HUL WHdppa-M, 2018. - 307 c.: - (Bbiciee obpa3oBaHue:
BakanaspwuaT). - ISBN 978-5-369-00967-3. - TeKkcT :
3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/959952. - Pexxum
[OCTyna: No NoAnucke.

ApTamoHoBa, 0.B. XuMunsa tBepporo tena : yyebHoe nocobue |http://www.iprbookshop.ru/55066.html
/ O.B. ApTamoHoBa. - MockBa : A N Ap Meawna, 2021. - 168
c. - 9bC IPR Books. - URL:
http://www.iprbookshop.ru/55066.html. - Pexxum poctyna: no
noanucke. - ISBN 978-5-89040-529-6

dusmka TBEPROro Tena. JlTabopaToOpHbLIN MPAKTUKYM : https://www.iprbookshop.ru/137344.html
y4yebHoe nocobue / M. A. bypobuH, M. B. lybkos, 1. B.
KuptownH [n ap.]. — Ps3aHb : PA3aHCKNIN rocyfapCTBEHHbIN
pannoTexHnyecknn yHmeepcuteT, 2023, — 80 c. — TekcT :
3NEKTPOHHLIN // Llndposon obpa3zoBaTenbHbii pecypc IPR
SMART : [canT]. — URL:
https://www.iprbookshop.ru/137344.html

dU3nNKa KOHOEHCMPOBAHHOIO COCTOAHUA: OCHOBHbIE https://www.iprbookshop.ru/127250.html
CBOWNCTBa TBepAbIX Ten : y4ebHo-MeToamn4eckoe nocobue / T.
WN. KacaTkunHa, T. J1. Typaesa, O. B. CtorHen, T. B.
Oy6oBunukas. — BopoHex : BOpOHEXXCKMI rocy apCTBEHHbIN
TexHn4eckum yHunsepcumteT, 3b6C ACB, 2022. — 193 c. — ISBN
978-5-7731-1073-6. — TeKCT : aNeKTPOHHbIN // Llncdposoi
obpasoBaTenbHbIn pecypc IPR SMART : [canT]. — URL:
https://www.iprbookshop.ru/127250.html

YyebHo-MeToAMYECKNE MaTepuasbl A1 CAMOCTOATENbHOM paboThl 06yYaloLWNXCS U3 Ynucna
WHBAJINIOB W JINL, C OFPaHUYEHHBLIMU BO3MOXHOCTAMN 300p0Bbs (OB3) NpenocTaBnaoTCca B popMax,
aJlanTUPOBAHHbIX K OrPAaHNYEHNSAM VX 300P0BbSA U BOCNPUATUSA MHPOPMaLUUn:

ONnsa nuy, ¢ HapyweHnAaMN 3peHns:
e B NevyaTHon hopMe yBESIMYEHHbLIM LPUEDOTOM,

e B (hopMe 3/1eKTPOHHOIr0 AOKYMEHTa,
e B (hopme ayaunocpanna,
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e B NnevyaTHom popMe Ha s3blke bpanns.
Ons nuy Cc HapyLweHUsaMuU cryxa:

e B Me4yaTHOW chopme,
e B ()OpMe SNEKTPOHHOIro JOKYMEHTA.

Ona nuuy ¢ HapyLWeHNaMM ONMopHO-ABUraTesIbHOro annapaTa:
e B nevyaTHom opme,

¢ B (OpMe INEKTPOHHOIr0 AOKYMEHTA,
e B hopMe ayaunocpanna.
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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
56 56 Ddusnyveckas Xmmms
4 4 NHdopMaumoHHble
TexHoJ0rum
7 7 SNEeKTPOXMMuUs
5 5 KBaHTOBasi MexaHuKa 1
KBAHTOBas XMMusa
3 6 Fvpopasavka
7 9 Xymunsa un pusmka TBepaoro
Tena
3 8 MeTonbl pa3zgeneHnsa n
KOHLLeHTPMPOBaHUA
6 6 Lncdposasa TpaHchopmaums
oTpacau
4 8 MeToabl 06paboTku n

BM3yann3aLuum pesynbTaToB
XUMUYECKOr0 3KCNepuMeHTa

8 9 MoaroToBKa K npouenype
3aWnThl 1 Npoueaypa
3alUUTbl BbIMYCKHOMN
KBaAnunKaLunmoHHom paboTsl

8 8 KoMmnbloTepHoe
MoaennposaHue
MPON3BOACTB CUHTETUYECKNX
610/10rM4eckn akTUBHbIX
BeLLeCTB, XUMUKO-
dapmMaLeBTUYECKMX
npenapaToB ”
KOCMEeTUNYeCKMX CPpeacTB

OnkK-2.2 |/|CI'IOI'Ib3yeT CTaHAapTHOE rnporpaMmmMmHoe obecneyeHne npn peleHnn 3agad XUMUNYECKOWN HanpaB/1E€HHOCTU

4 4 NHdopMaLMoHHbIe
TEeXHoJ0rnn

56 56 dursnyeckas xmmums

7 7 DN1IeKTPOXMMUsA

5 5 KBaHTOBas MexaHuKka u
KBaHTOBas XMMunsa

3 6 rmopasavika

7 9 Xvmunsa n prsmka TBepaoro
Tena

6 7 XuMunyeckaa MeTpoJsiornsa un
CTaHdapTu3auns

3 8 MeTonbl pa3zgeneHnsa n
KOHLIEHTPYPOBaHUSA

6 6 LUndposasa TpaHchopmaums
oTpacau

4 8 MeTonbl 06paboTku 1

BU3yainsauunnm pesynbTtaTtoB
XUMNYECKOro sKCrnepmMeHTa

8 9 MogroroBka K Npoueaype
3alWKnThbl 1 Npoueaypa
3aLUNTbI BbIMYCKHOW
KBanMuUKaLMoHHOM paboTbl

8 8 KoMmnbloTepHoe
MogennpoBaHume
MPON3BOACTB CUHTETUYECKNX
610/10rn4eckn akTUBHbIX
BeLeCcTB, XMMNKO-
dapmMaLeBTUYeCKMX
npenapaTos 1
KOCMeTNYEeCKUX CpeacTB

OMNK-2.3 lcnonb3yeT 6a30Bble 3HaHWUSA B 061aCTV MaTeEMaTUKN U QU3NKN MPU NAAHMPOBaHUK paboT XMMUYeCKon
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpaMMbl
HanpasJIEeHHOCTN
4 4 WNHdpopMaynoHHble
TEXHOI0rnn
56 56 Ddusnyveckas xXmmMms
7 7 INEeKTPOXUMUSA
5 5 KBaHTOBas MexaHuKa n
KBaHTOBas XUMUS
6 7 XvMumnyeckas MeTposiornsa n
CTaHAapTu3auums
7 9 Xvmuna n pusmka TBepLoro
Tena
3 8 MeToAbl pa3zgeneHnsa n
KOHLLEHTPUpPOBaHUsA
3 6 Fvpopasavka
4 8 MeToabl 06paboTku n
BU3yasM3aunn pesysbTaToB
XVWMMYECKOro 3KCNnepmuMeHTa
6 6 LUndposasa TpaHchopmaums
oTpacau
8 9 MogroToBka K npouenype
3aWMThl 1 Npoueaypa
3aLlNTbl BbINYCKHOWN
KBaNNuKauMoHHom paboTbl
8 8 KomnbloTepHoe
MogennpoBaHme

NPOV3BOACTB CUHTETUYECKMNX
B6NOSIOrNYECKN aKTUBHbBIX
BELLEeCTB, XMMUKO-
hapMaueBTNYECKNX
npenapaTtos 1
KOCMETUYECKMX CPeacTB

OMNK-2.4 O6pabaTbiBaeT faHH

ble C NCNOoJIb30BaHWE CTaHOAPTHbLIX cnocoboB annpokcnMauunmn

HYNCNEHHbIX XapaKTepucTun

4 4 NHdopMaumoHHble
TEexHoJ0rnm

56 56 Ddusnyeckas Xmmus

7 7 S/IeKTPOXMMUSA

5 5 KBaHTOBast MexaHuKa 1
KBaAHTOBasi XMMus

3 6 Fvppasavka

7 9 Xvmuna n pusmka TBepnoro
Tena

3 8 MeToAbl pa3geneHnsa n
KOHLEHTPMPOBaHUA

6 6 Undposasa TpaHchopmaums
oTpacau

4 8 MeTonbl 06paboTku 1
BU3yasiM3aunn pesysibTaToB
XMMNYECKOro dKCrnepnmMeHTa

8 9 MogroToBka K Npoueaype
3aWnThl U Npoueaypa
3aLUNTbl BbIMYCKHOWN
KBaJInuUKauMoHHOM paboTbl

8 8 KoMmnbloTepHoe
MonennpoBaHume

MPON3BOACTB CUHTETUYECKNX
610/10rM4eckn akTUBHbIX
BeLeCTB, XMUMUKO-
dapmMaLeBTUYECKMX
npenapaTos 1
KOCMeTNYEeCKUX CpeacTB

OMNK-5.1 NpoBoanNT CNUHTES BE

LeCTB 1 MaTepuasioB pasHom N

pupoabl C NCMOJIb30BaHNEM NMEKLLNXCA METOOUNK

56 56 dusmyeckas xmmums

34 34 OpraHuyeckas xuMus

7 7 DNIeKTPOXMMUsa

5 5 KBaHTOBas MexaHuKa u
KBAHTOBas XMMunsa

3 6 FvppaBavka

7 9 Xvmunsa n prsmka TBepaoro
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STanbl d)OpMMpOBaHM’I KoMneTeHuuu HaumeHoBaHue yqe6|-|b|x

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpaMMbl
Tena
6 6 Undposasa TpaHchopmaums
oTpacau
4 8 MeTonbl 06paboTku 1

BU3yannsauunn pesynbTtaTtoB
XNMNYECKOro 3KCnepnMMeHTa

6 9 XUMna npupoaHbIX
COeANHEHNIA N OCHOBBI
6rnoxmmmm

8 9 MogroToBka K Npoueaype

3alWUThl U NpoLesypa
3aLWMUTbI BbIMYCKHOM
KBaJIM(PUKALMOHHON paboThl

8 8 KoMmnbloTepHoe
MonennpoBaHue
MPON3BOACTB CUHTETUYECKNX
610/10rM4eckn akTUBHbIX
BeLeCTB, XMMUKO-
dapmMaLeBTUYECKMX
npenapaTos 1
KOCMeTNYeCKUX CpeacTB

2 2 O3HakoMUTesIbHas NpakTuKa
56 56 Hay4Ho-nccneposaTtenbckas
paboTa
ONK-5.2 NHTepnpeTupyeT pe3ysibTaTbl XMMUYECKNX HabNoOeHN C MCNONb30BaHNE (HU3NYECKUX 3aKOHOB 1
npencTaBsieHUN
56 56 dusnyeckas xmmmsa
34 34 OpraHuyeckas xuMus
7 7 DNEeKTPOXUMUSA
5 5 KBaHTOBas MexaHuka n
KBaAHTOBas XMMunsa
3 6 Fvpopasavka
7 9 Xumunsa n pusmka TBepaoro
Tena
6 6 Undposasa TpaHchopmaums
oTpacau
4 8 MeTonbl 06paboTku 1

BU3yannsauunn pesynbTtaTtoB
XNMNYECKOro 3KCNnepnMMeHTa

6 9 XUMna npupoaHbIX
COeANHEHNIA N OCHOBBI
6rnoxmmmm

8 9 MogroToBka K Npoueaype

3alWmUThl U NpoLesypa
3aLWMUTbI BbIMYCKHOM
KBaJIM(PUKALMOHHON paboThl

8 8 KoMmnbloTepHoe
MoaennpoBaHume
MPON3BOACTB CUHTETUYECKNX
610/10rM4eckn akTUBHbIX
BeLeCTB, XMUMUKO-
dapmMaLeBTUYECKMX
npenapaTos 1
KOCMeTNYeCKUX CpeacTB

2 2 O3HakoMUTesIbHas NpakTuKa
56 56 Hay4Ho-nccneposaTtenbckas
paboTa

OMNK-5.3 cnonb3yeT coBpeMeHHble IT-TexHonorum npu cbope, aHanuse, obpaboTke n npeacTaBneHUN NHpopMaLmn
XUMUKO-TEXHOJIOMM4ECKOro cogepxaHus

56 56 dursnyeckas xmmums

34 34 OpraHuyeckas xuMus

7 7 INEeKTPOXUMUSA

5 5 KBaHTOBas MexaHuka n
KBaAHTOBas XMMuns

3 6 FvpopaBavka

7 9 Xumunsa n pusmka TBepaoro
Tena

6 6 Undposasa TpaHchopmaums
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Tanbl d)OpMMpOBaHIMI KoMneTeHuuu HauMmeHoOBaHue yqe6|-|b|x
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,

(e L:>To) 390 0390 cdopmMupyloue
KoMneTeHUuU B npouecce
OCBOEHMA
obpasoBaTesibHOM
nporpamMmmsl

oTpacau

4 8 MeToabl 06paboTku n
BU3yasn3auunm pesynbLTaToB
XWMUYECKOro 3KCNepUMeHTa

6 9 XrMuns npupoaHbIxX
COeJNHEHUNIN N OCHOBBbI
6roxumummn

8 9 MogroToBka K npouenype

3alKMThl 1 Npoueaypa
3aLNTbl BbIMYCKHOWN
KBanNUKauMoHHom paboTol

8 8 KomnbloTepHoe
MoZenmpoBaHue
MPOU3BOACTB CUHTETUYECKNX
brnonornyeckn akTUBHbIX
BELLeCTB, XUMUNKO-
hapMaLeBTNYECKUX
npenapaToB u”
KOCMeTNYECKNX CPeACTB

2 2 O3HaKoMUTesIbHas NpakTuKa

56 56 Hay4Ho-nccnepnosaTtenbckas
paboTa

ONK-5.4 Cobntopaet HOpMbl MHOPMaLIMOHHON 6e30NacHOCTUN B MPOEeCCUOHAIbHON AeATeIbHOCTH

56 56 dursnyeckas xmmums

34 34 OpraHuyeckas xuMus

7 7 DNEeKTPOXUMUSA

5 5 KBaHTOBas MexaHuka n
KBaAHTOBas XMMunsa

3 6 Fvpopasavka

7 9 Xumunsa n pusmka TBepaoro
Tena

6 6 Undposasa TpaHchopmaums
oTpacau

4 8 MeTonbl 06paboTku 1

BU3yann3auunnm pesynbTtaTtoB
XNMNYECKOro 3KCNnepnMMeHTa

6 9 XUMna npupoaHbIX
COeANHEHNIA N OCHOBBI
6rnoxmmmm

8 9 MogroToBka K Npoueaype

3alWmUThl U NpoLesypa
3aLWMUTbI BbIMYCKHOM
KBaJIM(PUKALMOHHON paboThl

8 8 KoMmnbloTepHoe
MoaennpoBaHume
MPON3BOACTB CUHTETUYECKNX
610/10rM4eckn akTUBHbIX
BeLeCTB, XMUMUKO-
dapmMaLeBTUYECKMX
npenapaTos 1
KOCMeTNYeCKUX CpeacTB

2 2 O3HakoMUTesIbHas NpakTuKa
56 56 Hay4Ho-nccneposaTtenbckas
paboTa

OMNK-6.1 CnocobeH nly4aTb, NOHNUMaTb U POPMUPOBATL MPUHMHHO-CNIEACTBEHHbIE CBA3WN B MPUHLMNAaX paboTbl

COBPEMEHHbIX MHPOPMALIMOHHBIX TEXHOJIOM NI
4

5 ObLwas xummyeckas
TexHoorusa
7 9 Xvmunsa n pusmka TBepaoro
Tena
7 9 dursnyeckme meToabl
nccaefoBaHUsA B XMMUn
4 8 MeToabl 06paboTku n

BM3yann3auum pesynbTaToB
XUMNYECKOr0 3KCNepuMeHTa

8 9 MoaroToBKa K npouenype
3alWmMThl 1 Npoueaypa
3aLUNTbl BbIMYCKHOWN
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

HauMeHoBaHue y4ebOHbIx
AVCLUNJIVH,

0o®0

390

0390

cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

KBaJIMUKALIMOHHON paboThl

KoMnbloTepHoe
MoaennpoBaHume
MPON3BOACTB CUHTETUYECKNX
610/10rM4eckn akTUBHbIX
BeLeCcTB, XMMUKO-
dapmMaLeBTUYECKMX
npenapaTos 1
KOCMeTNYEeCKUX CpeacTB

OlNK-6.2 CnocobeH ncnosb3oBaTb NPUHLNMNBI paboTbl COBpeEM
XUMUNYECKOWN HanpaBJIeHHOCTH

€HHbIX NHPOPMaLMOHHbIX TEeXHONI0rum ans pelweHna 3agad

4

5

Obuwasn xummyeckas
TEeXHOJI0rns

7

9

Xvmunsa n prsmka TBepaoro
Tena

dusmnyeckne metoabl
nccnenoBaHnsa B XMMnmn

MeToabl 06paboTku n
BU3yasM3aunn pesysbTaToB
XVWMMYECKOro 3KCNnepmuMeHTa

MogroToBka K npouenype
3aWnThl M Npoueaypa
3alUUTbl BbIMYCKHOMN
KBaAMunKaLMoHHoOM paboTbl

KomnbloTepHoe
MopesnimpoBaHme
MPON3BOACTB CUHTETUYECKNX
610/10rM4eckn akTUBHbIX
BelecTB, XUMUKO-
dapmMaLeBTUYeCKMX
npenapaToB ”
KOCMEeTUYECKUX CPeacTB

7.2. OnucaHue nokKasaTesiel U KpuTepueB OLeHUBAHUA KOMMNEeTeHUMA Ha pa3JInvyHbIX
3Tanax mx ¢oopMMpoOBaHUsA, ONUCaHUE LUKaJibl OLLeHUBAHUSA

Mnanupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB obOyyeHus HaumeHoBaHue
pesynbTaThbl HeyAoBJIETBOPUT | yaoBneTBopuUTen XopoLo OTJINYHO OoLLeHO4YHOro
OCBOEHMUA eJibHO bHO cpepncTsa

KOMMeTeHLUUun
1 2 3 4 5 6

OlMK-2: CnocobeH ncnosb3oBaTb MaTeMaTU4YeCKMeE, (Lt)I/I3I/I‘-IeCKI/Ie, CbI/IBI/IKO-XI/IMI/I‘-IeCKI/Ie, XnMm4eckme MeToabl Ana peweHns

3a4a4 npodeccnoHasbHON fEeATENbHOCTY

OMNK-2.1 NprMeHsieT TeopeTnyeckme 1 NoaysMnMpuyeckne MoLev Npw pelleHnn 3aaayd XMMUYecKom HanpaBieHHOCTH

3HaTb: Noaxoabl
K pelleHunio 3adad
M3 OCHOBHbIX
pa3fnenos
MaTemMaTuKku, a
TakKxXe nx
MPUI0OXKEHNS K
TeopeTun4eckon
XUMUN, MPUHLMNbI
MaTeMaTU4eCcKoro
MO enMpoBaHus
XUMUNYECKNX
peakunmn

dparMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume

KOHTpPOJIbHas
paboTa,
KONNoKBUyM, 6auLL-
onpoc, TecThl,
pedepaT, 3K3aMeH
B YCTHOW hopme

YMmeTb:
MCNoJsib30BaTb
MaTeMaTU4eCcKuni
anmnapaT npu
M3y4YeHUn n
KOJINYECTBEHHOM
onucaHum
PhUsnyeckunx
MpoLLeccoB 1
SABJIEHUN, @ TaKXe
npu peweHnn

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonblne
owmnbKM

CdopmMupoBaHHble
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynoBJIETBOPUT | yaoBneTBOpUTen XxopoLuo OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMNeTeHuuu
1 2 3 4 5 6
PU3nyYecknx 3agad
Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
HaBblKaMu B/lafeHmne e npuMeHeHue cucTemMaTU4eCKOM |cuctemaTumyeckoe
TeopeTn4eckoro u |HaBblkamu HaBbIKOB npuMeHeHnn npuMeHeHne
3KCMepuMeHTasbH HaBbIKOB HaBbIKOB
oro nccnenoBaHus JonyckawTcs
mopnenemn npobensl
XUMUNYECKUNX
npoL,eccos

OMNK-2: CrnocobeH ncrnonb3oBaTb MaTeMaTUYeCKMe, pusnyeckme, GU3NKO-XMMnyeckmne, XmmMmmyeckmne MeToabl 415 peleHuns

3afa4 npogeccnoHasbHON feATEeNbHOCTN

OlNK-2.2 Ncnonb3yeT cTaHAapTHOE NporpaMMHoe obecneyeHre nNpu peleHnn 3agay XMMMYeCckom HanpasBIeHHOCTHY

3HaThb:
BO3MOXHOCTU
MporpamMMHbIX
nakeTtoB obuiero
Ha3Ha4vyeHuns
(Microsoft) npwu
peweHnn 3agad

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

XMMUNYeCKon

HanpasJ/IEeHHOCTN

YMeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
MPUMEHATb hornyckatTcs yMeHus
npuknagHoe HebonbLIne

nporpaMmmMmHoe ownbkmn

obecneyeHune npu

opraHusauum

pelieHns

MPON3BOACTBEHHbI

X 3apau

XMMUNYECKOMn

HanpaB/IeHHOCTN

Bnapetb: YacTn4Hoe HecuctemaTtnyecko | B YcnewHoe un
HaBblKaMmn BJlageHmne € NpuMeHeHune cncTeMaTu4yeckoM | cmcrtemaTumyeckoe
MpPakKTMYeCcKoro HaBblkamMu HaBbIKOB MPUMEHEHNN npuMeHeHune
npuMeHeHus HaBbIKOB HaBbIKOB
nporpaMmmMmHoe ponyckaiTca

obecneyeHune npu npobenebl

peweHnn 3agad
XUMUYECKOoN
HanpaBaeHHOCTHN

KOHTpOJIbHas
paboTa,
KOITOKBUYM, 6amnL-
onpoc, TecThl,
pecepaT, aK3aMeH
B YCTHOM chopme

OMK-2: CnocobeH Mcrnonb30BaTh MaTeMaTMyeckume, usndeckne, (nsnkKo-XnMmnieckne, XuMnyeckue MeTobl ans peleHuns
3afa4 NpoeccnoHasibHON AesTebHOCTH

OMNK-2.3 Ncnonb3yeT 6a30Bble 3HaHUA B 061aCTM MaTEMaTUKU 1 DU3NKU NPU NAAHUPOBaHUM paboT XMMmyeckom

HanpasJ/IEeHHOCTN

3HaThb: ®parmMeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE KOHTpOJIbHas
copgepxxaHue 3HaHWA HO copepxxalune cuctemaTmyeckme | paboTa,
npoL,eccoB n oTAesbHble 3HaHWA KOJIIOKBUYM, 6amnu-
caMoopraHu3sauum npobenbl 3HaHUA onpoc, TecThl,
" pedepaT, 3K3amMmeH
camoobpa3oBaHus, B YCTHOW (hopme
nx ocobeHHocTeln n
TexHonorunen
peanusaunm,
NCX0AA M3 uenen c
OBEepLUEeHCTBOBaHMU
[
npodeccnoHanbHoO

N NesaTenbHOCTU

YMeThb:
Ncnosib30BaTh
XMMunyeckme,
MaTeMaTuyeckme un
phusnyeckue
Monenu;
onpenensaTb
BO3MOXXHOCTb
paunoHanbHOro
NCNOJIb30BaHMS ec
TeCTBEHHOHAaY4HbI

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonblne
owmnbKM

CdopmMupoBaHHble
yMeHUs

25/40




MnaHuupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaThbl HeynoBJIETBOPUT | yaoBneTBOpUTen XxopoLuo OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMMNeTeHuum
1 2 3 4 5 6
X 3aKOHOB B
pa3nYHbIX
obnacTax Haykm u
TEeXHUKN
Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
HaBblKaMu BJllafieHne e npuMeHeHue cucTemMaTU4YeCKOM |cuctemaTnyeckoe
KOMTMJIEKCHOro " HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
CpaBHUTENbLHOIO HaBbIKOB HaBbIKOB
aHanu3a cocTasa, JonyckawTcs
CTpoeHUs n npobenb
XUMNYECKNX

CBONCTB BELLECTB

OMNK-2: CrnocobeH ncrnonb3oBaTb MaTeMaTUYeCKMe, husnyeckme, GUNKo-XMMnyeckmne, XmmMmmyeckmne MeToabl 415 peleHus

3afa4y npogeccnoHasbHON feATeNbHOCTN

OlK-2.4 O6bpabaTbiBaeT AaHHble C UCMOJIb30BaHNE CTaHAAPTHbLIX CMOCO60B annNpoKCUMaLIMN YNCIEHHbIX XapaKTepucTu

3HaThb:
MaTeMaTuyeckume
TEopUN N MeToAbl,
npuMeHsieMble Npu
06paboTKe faHHbIX

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMmeTb:

YacTun4Hble ymeHuns

HenosnHble ymeHns

YMeHns nosHeole,

CdopmupoBaHHble

MCMonb30BaTh nornyckatoTcs yMeHus
OCHOBHblE MeTOAbI HebonbLne

CTaTUCTNYECKON owmnbKkmn

06paboTKM AaHHbIX

M annpokcumauum

YUNCJIEHHBIX

XapaKTepUCTUK

Bnapetb: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
MeTogamm B/lafeHmne e MpUMeHeHne cucTemMaTU4eCcKOM | cucTemaTunyeckoe
CTaTUCTNYECKON HaBblKaMu HaBbIKOB NMPUMEHEHUN npuMeHeHne
0bpaboTkmn HaBbIKOB HaBbIKOB
MHdopMaunu, ponyckatTcs

OCHOBaMu npobensl

hyHOaMeHTaNbHbIX

MaTeMaTU4eCcKunx

TEopun n

HaBblKaMu

MCMOJIb30BaHNS

MaTeMaTU4eCcKoro

annapaTa npu
06paboTke faHHbIX

KOHTpOJIbHas
paboTa,
KOITOKBUYM, 6amnL-
onpoc, TecThl,
pecepaT, aK3aMeH
B YCTHOM chopme

OMNK-5: CrnocobeH ocyLWecTBNATb SKCNEPUMEHTaJIbHblE NCCIEA0BAHNS U UCMbITaHWS MO 3aaHHON MeToAMKe, MPoBOANTb
HabooeHNs N n3mepeHns ¢ ydeTom TpeboBaHUin TexHUKN 6esonacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCMEepUMeEHTaJIbHble AaHHblE

OMNK-5.1 MpoBOoANT CUHTE3 BELLECTB 1 MaTepuasioB PasHOM NpMpoabl C UCMOJb30BAHMEM UMEIOLLNXCS METOANK

3HaTb: MeToAabl
nosyvyeHus,
MHOeHTUpnKaunm
N nccnenoBaHma
CBONCTB
HeopraHu4eckmnx n
OopraHnyecknx
BeLlecTB;
MeToOUNKN
XUMNYECKOro
3KCMnepmMeHTa

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YmMeTb:
MJaHWpoBaTb
3KCNepuMeHT
CMoCcobHOCTbIO
CaMOCTOATESIbHO
Ha OCHOBe aHasn3a
nnTepaTypHbIX
OAHHbIX C y4eToM
KJlacca ornacHoCTun
BELlecTB

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
HebonblUne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapetb:
CNoCcobHOCTbIO
caMoCToATesIbHO

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cmcteMaTmnyeCckom
npuMeHeHNN

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne

KOHTpPOJIbHas
paboTa,
KONNoKBUyM, 6auLL-
onpoc, TecThl,
pedepaT, 3K3aMeH
B YCTHOW hopme

26/40




I'InaHupyeMble KpMTepVWI OLEHUBAHUA pe3ysibTaToB OﬁyquMﬂ HaummeHoOBaHue
pe3ynbTaThbl HeynoBJIETBOPUT | yaoBJsieTBOpuUTen XopoLuo OTJINYHO OLL,eHO4YHOro
0CBOEHMS esibHO bHO cpeacTBa
KoOMneTeHUuum
1 2 3 4 5 6
COCTaBASATb MJaH HaBbIKOB HaBbIKOB
nccnenosaHMaA AonyckKakTcA
npobensl

OMNK-5: CrnocobeH ocyLWecTBNATb SKCNEPUMEHTaJIbHblE NCCIEA0BAHNS U UCMbITaHWS MO 3aaHHON MeToAMKe, MPoBOANTb
HabooeHNs N n3mepeHus ¢ ydeTom TpeboBaHUin TexHUKn 6esonacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCMEepUMEHTaJIbHble AaHHblE

OMNK-5.2 HTepnpeTupyeT pe3ysibTaTbl XUMUYECKNX HabtoaeHnn C NCNob30BaHe (U3NYECKUX 3aKOHOB M NpeacTaBiAeHU

3HaTb:
TeopeTnyeckumne
0CHOBbI 6a30BbIX
XUMUNYECKNX 1
dhursnyeckunx
ONCUNNINH
MeToAbl U cNocobbl
peleHns nccnenos
aTeNIbCKMX 3ahau,
MeTOAUKUN U
cnocobbl
npoeseneHns
3KCnepuMeHTa,
MeToAbl
MaTeMaTU4ecKomn
CTaTUCTUKMN

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckme
3HaHuA

YMmeTb:
MCNoJsib30BaTb
MH(pOPMaLIMOHHbIE
pecypcsl,
aHan3npoBsaTb
nosiy4eHHble B
onblTax
pe3ynbTaThbl C
NCMNoNb30BaHUEM
MeTon0B
MaTeMaTU4ecKomn
CTaTUCTUKK

YacTun4Hble ymeHuns

HenosnHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonblne
owmnbKM

CdopmupoBaHHble
yMeHUs

Bnapetsb:
HaBblKaMmn
hopMynmMpoBaHusa
pe3ynbTaToB
NoNy4YeHHbIX B
Xo[e peleHnsa ncc
nefoBaTeNbCKux
3ajay, HOBbIMMU
MeTonamMun
nccnenoBaHums

YacTu4Hoe
BlageHne
HaBblKaMu

HecnctemaTtunyecko
e NnpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEHNN
HaBbIKOB
ponyckaiTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB

KOHTpPOJIbHas
paboTa,
KONNoKBUyM, 6auLL-
onpoc, TecThl,
pedepaT, 3K3aMeH
B YCTHOW hopme

OMNK-5: CrnocobeH ocyLWecTBNATb SKCNEPUMEHTaJIbHblE NCCIEA0BAHNS U UCMbITaHWS MO 3aaHHON MeToAMKe, MPoBOANTb
HabooeHNsa N n3mepeHus ¢ ydeTom TpeboBaHUin TexHUKn 6esonacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCNEepUMeEHTaJIbHble AaHHblE

OMNK-5.3 Ncnonb3yeT coBpeMeHHble IT-TexHonorum npu cbope, aHannse, obpaboTke n npencTaBieHnn NHGOpMaLnNn
XMMUKO-TEXHOJIOrMYECKOro cogepxaHus

3HaTb: OCHOBHbIE
nporpamMMHble
CpeAncTBa,
KpuTepun Boibopa
NporpamMMHbIX
CPencTB, Ux
DYHKLMOHaIbHYIO
CTPYKTYPY

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oThefNbHbIe
npobenbl 3HaHUSA

CdopmMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMeTb:
NpMMeHsTb
npuKaagHoe
nporpaMmMHoe
obecneyeHune npu
opraHu3sauunm
peweHns
NMPOn3BOACTBEHHb
X 3ajau,
co3faBaTb U
N3MeHATb
KOHUrypaumo

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,
JonyckatoTcs
HebosnbLne
ownbkKmn

ChopmMupoBaHHble
yMeHuns

KOHTpPOJIbHasA
paboTa,
KOJIIOKBUYM, 6amnu-
onpoc, TecThl,
pedepaT, 3K3ameH
B YCTHOWM chopme
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MnaHupyemblie

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

pe3ynbTaTbl
OCBOEHMA
KOMNeTeHuuu

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

NH(OPMaLIMOHHbIX
CNCTEM B
COOTBETCTBUM C
notpebHocTAMUN 1
OpraHM3aLnoHHO-M
eToL0JI0rn4ecKomn
CTPYKTYpoOW
npeanpuaTns,
HacTpauBaTb,
aAMUHMCTpUpoBaT
b 1 CONPOBOXAATb
nNC

Bnapertn:
HaBblKamMu
pa3paboTku,
BHeApeHUs un
ajanTaunun
npuKIagHoOro
nporpaMmMHoOro

YacTu4Hoe
BNafieHne
HaBblKaMu

obecneyvyeHus

HecuctemaTtnyecko
e npnMmeHeHmne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHNNn
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

OMK-5: CnocobeH oCyLLEeCTBASATb 3KCMNEepUMeHTaIbHble NCC/Ie[0BaHNS U UCMbITaHWA N0 3aaHHON METOAMKE, NMPOBOAUTL
HabnoheHnsa 1 n3MepeHus ¢ yietom TpeboBaHuin TexHNKK BesonacHocTu, obpabaTbiBaTb U MHTEPNPETMPOBaTL
3KCMEepUMEHTasIbHbIE JaHHble

OMNK-5.4 Cobntogaet HopMbl MHHOPMaLMOHHON 6e30NacHOCTU B NpoeCcCUOHaAIbHON AeATEeNbHOCTY

3HaTb: NyTH
aBTOMaTU3aLUN
NPOn3BOACTBEHHb
X MpoLLeccos

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMeTb: Y4NTbIBaTb

YacTu4Hble yMeHnA

HenosnHble yMeHnsA

YMeHNsa nosHble,

ChopmMupoBaHHble

OCHOBHbIE JonyckawoTcs yMeHuns
TpeboBaHuA HebonblUne

MHMOPMaLMOHHON owmnbkmn

6e3onacHoCcTun

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
MeToaamu B/lafeHmne e NMpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
MCMNOJIb30BaHMS HaBblKamMu HaBbIKOB NpUMeHeHnn npuMeHeHne
MHPOPMaLMOHHbIX HaBbIKOB HaBbIKOB

N KOMMYHUKaLMOH JonyckatTcs

HbIX TEXHONOM NI npobenb

Onsa peweHns
npogecCuoHaNbHb|

X 3adad

KOHTpOJIbHas
paboTa,
KOIJTOKBUYM, 6amnL-
onpoc, TecThl,
pecepaT, a3K3aMeH
B YCTHOM chopme

OnMK-6: CrocobeH NOHMMaTb MNPUHLMMbI PaboThl COBPEMEHHbLIX MH(OPMALIMOHHbLIX TEXHOOMUIA 1 UCMO/Ib30BaTh UX AS

pelleHns 3a4a4 Npo

(hecCcrMoHaIbHON OeATEesIbHOCTHN

OlNK-6.1 CnocobeH n3y4aTb, MOHUMaTb U (HOPMUPOBATb NPUYNHHO-CIEACTBEHHbIE CBA3U B NpUHLMUNax paboTsl

COBPEMEHHbIX NH)O

PMaLMOHHbIX TEXHOOI A

3HaTb:
MH{OopMaLNOHHbIE
TexHoJsioruu,
cnocobeTBylowme
opraHusaumu
npogeccnoHanbHo
" NesaTenbHOCTH;
OCHOBBbI
obecneyeHuns
KOMMbIOTEPHON 1
TEXHOJIOrN4eCcKom
noafaepXku
npogeccuoHanbHO
N 0eATeNbHOCTU

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMeTb: HaxoOuTb
MPUYNHHO-
CNnefCcTBEHHble
CBSI3M B
npuHUnnax
paboTb
COBpPEMEHHbIX
MHMOPMaLMOHHbIX
TexXHOJIornm;
obecneynBaTb

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
HebonblUne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

KOHTpPOJIbHas
paboTa,
KONNoKBUyM, 6auLL-
onpoc, TecThl,
pedepaT, 3K3aMeH
B YCTHOW hopme
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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

conpoBoXAaeHune
npogeccuoHanbHO
N 0eATenbHOCTU
cpencTBaMum
KOMMbIOTEPHON 1
TEXHOJIOrN4eCcKom
noaaepXkKu

Bnapetb:
cnocobamu
MonoJIHeHNS
npogecCcuoHaNbHb|
X 3HaHUN Ha
ocHoBe
MCMNOoJIb30BaHMS
OpUrMHaNbHbIX
MCTOYHUKOB, B TOM
yucne
3/1IeKTPOHHbIX, 13
pa3Hbix obnacTen
obwen n
npodgeccruoHaibHO
N KYJIbTYpPb

YacTu4Hoe
BJllafieHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMmaTuyeckoe
npuMeHeHne
HaBbIKOB

OlMK-6: CnocobeH NoHUMaTb MNPUHLMUMbLI PaboThl COBPEMEHHbIX MH(POPMALIMOHHBLIX TEXHOIOMMIA U UCMO0JIb30BaTb UX 41
peLleHns 3aa4 NpodheccroHa bHON AedaTeNbHOCTH

OMNK-6.2 CnocobeH ncrnosb3oBaTb NPUHLAUMBLI PpaboTbl COBPEMEHHbLIX MHHOPMALMOHHbLIX TEXHOOTNIA ANS pelleHns 3aaad
XMMWNYECKOW HanpaBJIEHHOCTM

3HaTb: OCHOBHbIE
BO3MOX>XHOCTU
MHMOPMaLMOHHbIX
TexHosornm npu
pelweHnn 3agad
XUMUYECKON
HanpaB/IeHHOCTN
y4YeT OCHOBHbIX
TpeboBaHumn
MH(MOPMaLMOHHON
6e3onacHoCTuU

®parmMmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTheNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMmeThb:
MPUMEHSTb 3HaHUSA
COBpPEMEHHbIX
MHMOPMaLMOHHO- K
OMMYHUKALMOHHbIX
TEeXHOJIorum ¢
Y4Y4€TOM OCHOBHbIX
TpeboBaHuin
MHPOPMaLMOHHOM
6e30MacHOCTM 1 KO
MMYHUKALINOHHbIE
TexHosorum ons
pelweHns 3aaay
XUMUNYECKON
HanpaBJIeHHOCTN

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHeble,
JonyckaroTcs
HebosnbLne
ownbkKmn

ChopmMupoBaHHble
yMeHus

Bnapetb:
MeTodamu
MCMONb30BaHUS
MHMOPMaLMOHHbIX
N KOMMYHUKaLMOH
HbIX TEXHOJIOT 1A
ONa peleHus
3a/a4y XUMUYeCKomn
HanpaB/IeHHOCTN 1
yyeTa OCHOBHbIX
TpeboBaHuin
MHPOPMaLMOHHOM
6e3onacHoCTuU

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

KOHTpPOJIbHasA
paboTa,
KOJIIOKBUYM, Hamnu-
onpoc, TecThl,
pedepaT, 3K3ameH
B YCTHOM chopme

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (U1K) onbiTa AEATEeJILHOCTU, XapaKTepUu3yloLWwux 3Tanbl
cdopMUpoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl
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1. TeopeTnuyeckue BONpocChl

1. Knaccugmkaums TBepabiX Tes. Npupoaa XMMNUYeckom CBSA3N.

2.0CHOBbI XMMNYECKON TepMOANHAMUKMN.

3.0CHOBHbIE MOHATUA CTaTUCTUYECKON PUINKI.

4.MpuHUMNblI PU3NKO-XMMUYECKOro aHasnsa.

4. Teopusa TBepAbIX pacTBOPOB.

5.3aKOHOMepHOCTI/I MeXaHNKN MOoJ1eKYyJIAPHbIX MpoLeccosB.

6.CummMeTpusa B TBEPObIX TENax.

7.Kpuctannorpaguyeckoe n KpuctassioxmMmmuyeckoe onncaHne Teepabix Tesl.

8. 30HHbIe OnarpaMmmbl. NPpUHLUUMNbI MOCTPOEHNA.

9. 3HepFeTVI‘-IeCKI/IIZ CMNeKTpP 3JIEKTPOHOB B TBEPAOM KpUCTaJlJle.

10. MNMocTpoeHune 30H bpunniosHa.

11. NMocTpoeHmne nosepxHocTen Gepmu.

12.30HHasn CTPyKTypa MosyrnpoBOLHNKOB.

13. MNOTHOCTb KBAHTOBbLIX COCTOSIHMIA B 30HaX N UX pacrnpenesieHne no sHeprusmMm.
14.9KcnepuMeHTanbHOE NOATBEPXKAEHNE CYLLECTBOBAHNSA 30HHOW CTPYKTYpPbl TBEPAbLIX TEJ.

15.Buabl AnHaMUKN TBeEpOblX Ten.

16.KOHTMHYaNbHbIA aHaAn3 ynpyrocTu TBEpAbIX Ten.

17.0npepeneHne ynpyroro Moayns TBepAoro Tena.

18.ATOMUCTUYECKNI aHANIN3 OUHAMUNKW KPUCTANNINYECKON peLleTKN.
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19.CeonicTBa TBepabix Tesn, popMupyemMble POHOBLIM CNEKTPOM.

20.93¢deKkTbl aHrapMoHM3Ma KosiebaHUin aTOMOB KPUCTAIINYECKUX peLleToK

7.4. MeToaunyeckue MaTtepuanbl, onpeaensiowme npouenypbl oOLeHMBaHUA 3HAHUMN,
YMEHMUMN U HaBblKOB, U ONbITa AEATEJIbBHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUpPOBaHUA
KOMMNEeTeHLUun

TpeboBaHua K HanucaHuio pecdeparta

MpooyKT CaMoCTOATEesIbHOMN pa60Tb| CTyAeHTa, I'Ipe)J,CTaBJ'IFII'OLLI,VIVI cobon KpaTKoe N3J10)KeEHNE B
NMMCbMEHHOM BMAE MNMOoJNy4HeHHbIX pe3yJjibTaTOB (y'-le6H0-I/ICCJ'Ie,D,OBaTeﬂbCKOI?I) TEMbI, rge aBTop
pPacCKpbliBaeT CYyTb I/ICCJ'Ie}J,yEMOIZ I'IpO6J'IeMbI, npmMBOOUT pPa3/INdHbIE TOYKUN 3PpEHNA, a TaKXe
cobCcTBEHHbIE B3rNAAbl Ha Hee.

PedepaT nonxeH 6bITb CTPYKTYpUpPOBaH (Mo rnaesam, pasaenam, naparpadgam) n BKIOYaTb
pa3fensl: BBeAeHMe, OCHOBHAs 4YacTb, 3aKJ/l04YeHne, CMCOK UCMOJIb30BaHHbIX NCTOYHUKOB. B
3aBUCMMOCTU OT TeMaTUKN pedepaTa K HEMY MOryT BbITb OhopMIEHbl MPUNOXKEHUS, cogep Kalumne
OOKYMeHTbI, unatctpaunm, Tabnmubl, cxemsl n T.4. Obbem pedepaTta - 15-20 cTpaHUL, Ne4aTHOro
TEeKCTa, BKJ0Yaa TUTYJIbHbIA NNCT, BBEAEHUE, 3aKJII04EHNE N CMUCOK NuTepaTypsbl.

3ajadamum pegpepaTa ABAAIOTCS:

1. dopMMpoBaHME YMEHWI CaMOCTOSATENIbHOW PaboThl C UCTOYHMKAMM NIUTEPATYPbI, UX
cucteMmaTmsauns;

2. Pa3BnTune HaBbIKOB JIOFMYECKOr0 MbILUIEHUS,

3. Vrny6neHV|e TeopeTn4eCcKnx 3HaHWI No r|p06neMe nccnenoBaHnA.

Mpu oLeHKe pedepaTa UCMONb3YIOTCS Clenylolne KpUTepun:

- HOBM3Ha TEeKCTa,

- 060CHOBAHHOCTb BblibOpa UCTOYHUKA;

- CTerneHb PacKpPbITUS CYLLIHOCTW BOMNPOCA;

- cobnopeHna TpeboBaHMn K 0HOPMIIEHNIO.

KpuTepumu oueHnBaHua pecdeparta:
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OTMeTKa «OTJINYHO» - BbIMOJ/IHEHbI BCe TpeboBaHMs K HanncaHuo 1 3awmnTe pedepaTta: obo3HavyeHa
npobnema 1 o60CHOBaHa €€ aKTyaJibHOCTb, CAeNaH KPaTKUIA aHaNn3 pPas/InyHbIX TOYEK 3PEHUS Ha
paccMaTpuBaemyio npobsieMy 1 IOrMYHO U3JI0)KEeHa COBCTBEHHAsA NMo3uLmMs, COOPMYIMPOBAHbI
BbIBO[bl, TEMA PAaCKPbITa MOJIHOCTbIO, BblAep>XaH 06bEM, cobntofeHbl TpeboBaHMs K BHELUHEMY
0o(hopMJIEHUNIO, faHbl MPAaBUJIbHbIE OTBETbI HAa AOMOJIHUTE/IbHbIE BOMPOCHI.

OTMeTKa «XOpOoLLO» - OCHOBHble TpeboBaHMS K pedepaTy 1 ero 3alnTe BbIMOJIHEHbI, HO MPU 3TOM
0OnyLleHbl Hef04éTbl. B YaCTHOCTU, UMEIOTCSA HETOYHOCTU B U3JIOXKEHUW MaTepuasa, OTCYyTCTBYeT
Jlornyeckas rnocnenoBaTe/IbHOCTb B CY)KAEHUSX, He BblAep>XaH 06bEM pedepaTa, UMeTCS
yrnyLeHns B 0pOpPMJIEHUN, HE AOMYCKAeT CYLIEeCTBEeHHbIX HETOYHOCTEW B OTBETE Ha
NOMOJIHUTESIbHbIA BOMPOC.

OTMeTKa «y[0BNEeTBOPUTENLHO» - UMEIOTCS CYLLIECTBEHHbIE OTCTYMeHMS OT TpeboBaHWi K
pedepnpoBaHmio. B 4HacTHOCTK, TeEMa OCBELLIEHa NNLIb YaCTUYHO, OOMYLIEHbl aKTUYeCcKne owmnbKkn
B CcoAep)XaHun pedepaTa UM rMpu oTBETE Ha AOMOJIHUTESIbHbIE BOMPOCHI, BO BPEMS 3aLLUThI
OTCYTCTBYET BbIBOA.

OTMeTKa «Hey[oBNeTBOpPUTENbHO» - TEMa pedepaTa He packpbiTa, oOHapyxMBaeTCs
CyLLleCTBEHHOE HEerMoHMaHme npobiemsl.

TemaTurka pedepaToB BblAaeTCA NpenofaBaTeseM, U CTyOeHT BbiIbMpaeT TEMy CaMOCTOSITENbHO B
TeyeHune nepsbIX ABYX HedenNb 0byyeHus.

KpuTepum oueHKM 3HaHUN CTyeHTa Ha 3K3aMeHe

OuEeHKa «OTJIMYHO» BbICTaBAETCS CTYAEHTY, NoKa3aBLleMy BCECTOPOHHME,
cUcTeMaTM3NpPOBaHHbIe, rNybokme 3HaHUA y4ebHOoM NporpaMMbl ANCLUMIINHBI U YMEHNE YBEPEHHO
NPUMEHSTb UX Ha MPaKTUKe Npu pelleHnn KOHKPETHbIX 3ada4, cBoboaHoe 1 NpaBuiibHoe
060CHOBaHME NPUHATLIX pPeLleHuni.

OuEeHKa «XOpOoLUOo» BbICTAaB/ISETCA CTYAEHTY, eC/lM OH TBepA0 3HaeT MaTepurasl, FPamMoTHO
N Mo CyLlecTBY M3naraeT ero, yMeeT NMPUMeEHSTb MoJlyYeHHble 3HaHWNS Ha NPaKTUKe, HO J0MNyCKaeT B
OTBETE UM B peLleHnn 3afay HEKOTOPbIE HETOYHOCTU, KOTOPbIE MOXKET YCTPAHMUTb C MOMOLLbIO
[OMOJIHUTE/IbHbLIX BOMPOCOB NpenoaaBaTens.

OueHKa «y[0BJIETBOPUTEJIbHO» BLICTAB/IAETCSA CTYAEHTY, NOKa3aBLIeMy
¢pparMeHTapHbIN, Pa3poO3HEHHbI XapaKTep 3HAHWA, HEAOCTAaTOYHO NpPaBUIbHbIE (HOPMYIMPOBKN
6a30BbIX MOHATUIA, HAPYLLUEHUS JIOFMYECKOM NOC/IeA0BaTENbHOCTN B U3JI0)KEHWUM NPOrPaMMHOr0
MaTepuana, Ho NMpu 3TOM OH BJIafileeT OCHOBHbIMW pa3aenamm y4yebHon nporpamMmbl, Heob6XxoAUMbIMU
ANs fanbHenwero oby4eHns n MoXXeT NPUMEHSTb NOJTyHYeHHbIe 3HaHMS Mo 06pa3Ly B CTaHOAPTHOM
cuTyaumn.

OueHKa «Hey[0BJIeTBOPUTEJIbHO>» BbICTaB/AETCA CTYAEHTY, KOTOPLINA He 3HaeT 6onbLuen
4aCTW OCHOBHOIO codep>XaHuns y4ebHon nporpaMmbl AUCUMNANHBI, AOMYyCKaeT rpybbie ownbkn B
hOopMyNMPOBKAX OCHOBHbIX MOHATUA AUCLUMNHBI N HE YMeeT UCMNO0JIb30BaTb MOJyYEeHHbIE 3HaHUS
npu pelweHnn TUNOBbIX NPaKTUYECKUX 3a4ay.

KpuTepum oueHkKu 3HaHUK CTYADEeHTOB Npu npoeeaeHumn TeCTUpoBaHuA
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OueHKa «OTJIMHHO» BbICTaBNSAETCSA NPU YCJIOBUM NMPaBUJIbHOMO OTBETa CTYJlEHTa HE MEHee YEM Ha
85% TecToBbIX 3aaHUNNA.

OueHKa «XOpOoLUOo» BbICTaB/ISIETCSA NPW YCJIOBUM NPaBUJIbHOr0 OTBETa CTyAeHTa He MeHee, YeM Ha
70% TecToBbIX 3a4aHUN.

OueHKa «yaoBJIeTBOPUTEJIbHO» BbICTABASAETCS NMPU YCJ0OBUN NPaBUIbHOIO OTBETa CTYAEHTa He
MeHee, YyeM Ha 51% TecToBbIX 3a4aHUN.

OueHKa «HeyA0BJIEeTBOPUTEJIbHO>» BbICTaBAAETCA NP YyCIOBUM NPaBUIbHONO oTBeTa CTyAeHTa
MeHee, 4yeM Ha 50% TecToBbIX 3afaHUNNA.
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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

Ctpekanos, 0.A. ®usnka TBEpAOro Tena : yyebHoe https://znanium.ru/catalog/document?id=372056
nocobue / HO.A. Ctpekanos, H.A. TeHsikoBa. - MockBa : PVIOP :
NH®PA-M, 2018. - 307 c. - (Bbicluee obpa3oBaHue:
bakanaspwmaT). - 36C 3HaHUyM. -

dusmka TBEPROro Tena. JlTabopaToOpHbLIA MPAKTUKYM : https://www.iprbookshop.ru/137344.html
y4yebHoe nocobue / M. A. bypobuH, M. B. lybkos, 1. B.
KuptownH [n ap.]. — Ps3aHb : PA3aHCKNN rocyfapCTBEHHbIN
pannoTexHnyYyecknin yHmeepcuteT, 2023, — 80 c. — TekcT :
3NEKTPOHHLIN // Lindposon obpa3zoBaTenbHbii pecypc IPR
SMART : [canT]. — URL:
https://www.iprbookshop.ru/137344.html

8.3. MHPOpPMaALMOHHO-TEIEKOMMYHUKALMOHHbIE pecypchbl ceTu «MIHTepHeT»

1. O6bpa3oBaTenbHbI nopTan PreQy BO «MI'TY» [2n1eKTpoHHbIN pecypcl: Pexxum gocTtyna:
https://mkgtu.ru/ 2. OcunumaneHbin canT MNMpaBuTenbcTBa Poccnnckonm ®epepaynn. [DNEeKTPOHHbLIN
pecypcl: Pexxum gocTtyna: http://www.government.ru 3. UHpopMaLMOHHO-NPaBOBON NOpTan
«[FapaHT» [DneKTpOoHHLIN pecypc]: Pexxum goctyna: http://www.garant.ru/ 4. Hay4Has anekTpoHHas
bubnmoteka www.eLIBRARY.RU - Pexxum noctyna: http://elibrary.ru/ 5. 9neKTpoHHbIN KaTanor
bubnmnotekn - Pexxum goctyna: //http://lib.mkgtu.ru:8004/catalog/fol2; 6. EnHOe OKHO AOCTYyNa K
obpasoBaTenbHbIM pecypcam: Pexxum gocTtyna: http://window.edu.ru/ Znanium.com. ba3zoBas
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KOJINEKLUUS : SNIEKTPOHHO-6MbnnoTevHasa cuctema : cant / OO0 "Hay4yHo-U3OaTenbCKUM LEHTP
NHppa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (nata obHoBneHus: 06.06.2019). -
Pexxum gocTtyna: ons 3aperncTpup. Nnosib3oBaTenen. - TeKCT: 3/1eKTPOoHHbIN. PoHa 3BC
hopMUupyeTCa C y4eTOM BCEX N3MEHEHUI 0bpa3oBaTEsIbHbIX CTaHOAPTOB N BKJIOYAET YYEOHUKN,
y4yebHble nocobus, YMK, moHorpadun, asTopedepaTsl, AuccepTauunn, sHUMKIONeaNn, C/IoBapu 1
CNpPaBOYHUKWN, 3aKOHOAATEs/IbHO-HOPMATUBHbIE AOKYMEHThbI, CrelnasbHble nepnoanyeckme n3gaHums
N n3gaHuvs, BoiNnyckaemble ndgaTtenscTsamm By30B. http://znanium.com/catalog/ IPRBooks. ba3oBas
KOMIeKLNA : 3N1eKTPOHHO-6nbnnoTedHasa cnctema : canT / O6LLecTBO C orpaHNYeHHOoM
0TBETCTBEHHOCTbLIO KomnaHua "An Mu Ap Meguna". - CapaTtos, 2010 - . - URL:
http://www.iprbookshop.ru/586.html - Pexxum goctyna: gns 3apernctpmp. nosb3oBaTenen. - TekcTt
3NEKTPOHHBbIN. ABNAETCA pacnpoCTpaHeHHbIM obpa3oBaTeNbHbIM 3NEKTPOHHBLIM PecypcoM Ans
BbICLUMX U CPefHUX CreunanbHbIX y4ebHbiX 3aBeAeHUN, Hay4YHO-UCCea0BaTeIbCKUX MHCTUTYTOB,
nybnnyHbix 6ubnnoTek, NprnobpeTaloLnX KOPrNopaTUBHbLIN AOCTYN ANS CBOMX oby4datolmxcs,
npenopaBaTenen n 1.4. 9bC BkAtoYaeT y4ebHYO U Hay4YHYIO INTepaTypy MO HanpaBJ/IEHNAM
MoAroTOBKW BbICLLEro N CpeaHero npodeccrnoHasbHoOro obpasoBaHus.
http://www.iprbookshop.ru/586.html HaunoHanbHas anekTpoHHas 6bubnmoteka (HIB) :
henepasbHasa rocygapcrTeeHHas MHPOPMaUNOHHAA cncTema : canT / MUMHUCTEPCTBO KyJibTypbl
Poccuiickon ®egepaunm, Poccminckas rocygapcTeeHHas bubnmoteka. - Mockea, 2004 - - URL:
https://H36.pdh/. - Pexxum goctyna: ansa 3apernctpup. nosb3oBaTenen. - TEKCT: 3NeKTPOHHbIN. HIb -
npoekT Poccninckom rocygapcTBeHHon bubnmorekun. HaumHasa ¢ 2004 r. NMpoekT HaunoHanbHas
aNeKTpoHHasa bubnmnoteka (HIB) paspabaTbiBaeTcs BeAyLLMMU POCCUMACKUMU BnbnnoTekamm npu
nopnepxke MuHuUCTepcTBa KynbTypbl Poccnnckon ®epepaunmn. OcHoBHada uenb HIb - obecneyunTb
cBob6oAHbIN AOCTYN rpakaaHam Poccnnckon depgepaumnm Ko BCeM N3LaHHbIM, N34aBAaEMbIM U
XpaHALWMUMCA B POHAAX POCCUNCKUX BNBANOTEK N3JAHUSAM U Hay4YHbIM paboTaM, - OT KHUXKHbIX
NaMATHMKOB NCTOPUMN U KYJIbTYpPbl, 40 HOBENLLMX aBTOPCKUX NMpon3BeneHnii. B HacTosLee BpeMs
npoekT HIb BktoyaeT 6onee 1.660.000 anekKTpoHHbIX KHUT, 6onee 33.000.000 3anucen
KaTanoros.POCCUNCKASA HAUNOHANIbHASA BUBJIMOTEKA (PHB) : cainT / Poccuitckast HaumoHanbHas
bubnunoteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ons 3aperucTpup.
nonb3oBaTenien. - TeKCT: 3IEKTPOHHbLIN. "... 04HA N3 KPYMHENLWMNX B MMPE N BTOpas Mo BeJn4nHe
oHaoB B Poccnnckonm degepaunm - CAYXUT POCCUACKON KYSIbTYPE N HAayKe, XpaHUT
HaLMOHaIbHYIO MaMATb, CNOCOBCTBYET NPOCBELLEHMI0 HacenaLWwmx Poccnio Hapoa4oB U
pacnpocTpaHeHUto ngen rymaHmsMma. ... B pongax bubnmotekun xpaHntcsa 6onee 38,6 MaH 3K3.
Npou3BeAeHNn NeYaTn N NHbIX NHPOPMALMOHHbLIX PECYPCOB, B TOM Y/NCSIE N Ha NIEKTPOHHbIX
HOCUTENAX, AOCTYMNHbIX LUNPOKOMY Kpyry rnonb3oBaTenen. ExxerogHo PHB nocewaeT okono 850 ThiC.
ynTaTesien, KOTOpbIM BblAaeTca A0 5 MAH U3gaHMi, K ee 3N1eKTPOHHbLIM pecypcaM obpallatoTcs 3a
rof cebiwe 10 MAH yAalieHHbIX Nonb3oBaTenen. ... CoOXpaHasa KyNbTYPHYIO N UCTOPUYECKYIO
NnpeeMCcTBEeHHOCTb, BEPHOCTb BUBNOTEYHBIM TPaanLNAM, 3aJI0)KEHHbLIM elle B IMnepaTopCKon
My6nnyHon 6ubnnoteke, PHBb ceroaHs — coBpeMeHHoe MHHOPMaLIMOHHOE yYpeXaeHue,
OCHallleHHOEe HOBENWWM 060pyA0BaHNEM U CBOEBPEMEHHO OTBEYatoLLEe Ha HaCyLWHble Bbl30BbI
BpemeHn." (umnTaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

O6WWme BONPOChl OpraHn3aLnnm N3yYyeHus UCLUMIANHGL.

N3y4deHune Kypca TpebyeT nocelieHns Nekunin, akTuBHoM paboTbl Ha TabopaToOpPHLIX N MPAKTUYECKUX 3aHATUAX, BbINOJIHEHNS BCEX Y4EOHbIX 3a0aHNN
npenogaBaTesid, 03HAKOMJIEHNSA C OCHOBHOW U AOMOJIHUTENbHON NnTepaTypon, CPC. Bo BpeMsa nekumnm cTyaeHT LO/IKEH BECTU KPAaTKUN KOHCMEKT.
PaboTa C KOHCMEKTOM JsieKuuin NpeanosiaraeT B pamkax CPC NpoCMOTP KOHCMEKTa (»KenaTesibHO B TOT »Xe AeHb Nocsie 3aHaTuni). Heobxoammo
OTMETUTb MaTepuasibl KOHCNEKTA, KOTOPbIE BbI3bIBAOT 3aTPYAHEHUS A1 NOHUMaHKA. Mpn 3ToM 0by4varoLWmMnCca OOMKEH CTapaTbCA HAaWTU OTBET Ha
3aTPYOHUTENbHbLIA BOMNPOC, UCMOJIb3YS PEKOMEHOO0BAHHYIO INTepaTypy. ECnn emy camocTosTenbHO He yaasnoch pa3obpaTbCcsa C MaTepuasiom,
HeobxoanMo CchopMyIMPOBaTL BOMPOCHl N 06paTUTLCS K NpenoaaBaTesto Ha KOHCYbTauum unm bavxanwen nekunn. Obyyatouwemycs Heobxognmo
perynspHo oTBOAUTL BpeMs AJ18 MOBTOPEHNA NPOALAEHHOr0 MaTepnasna, NPOBEPSAS CBOM 3HAHUSA, YMEHUNSA N HaBbIKM MO KOHTPOJIbHBLIM BOMNpocaM (B
npenenax spemerHun CPC).

MporpamMmMoin NnpenycMoTpeH NabopaTopHbI NPaKTUKYM. YrnybieHne n KoHKpeTu3aumna 3HaHUin NPoM3BOAUTCA NMpu ero nposefeHun. HeobxoammbiM
yCNOBMEM SIBAISIeTCA caMocToAaTeNbHaa paboTa CTyAeHTOB C UCNOJIb30BaHUEM HarnsaaHbIX Nocobun, HeobXxoANMON TEXHNYECKON AOKYMEHTaLUn u
nmTepaTypbl. Ka)kgoe 3aHATMe OCHaWaeTCa ANAaKTUYeCKMM MaTepuanamu: nnakataMmm, cxemamum. OCHOBHas Leb NPOBeAEHUS 3TUX 3aHATUN -
hopMUupoBaHMe y CTYAEHTOB aHAIMTUYECKOr0o, TBOPYECKOr0 MbILLEHUS NYTEM NpnobpeTeHns NpakTUYeCKMUX HaBbLIKOB. JlabopaTopHblie 3aHATUSA
BbIMOJIHAIOT Cregytouwme 3agaqyn: CTUMYNMPYIOT pPeryasapHoOe n3y4yeHne peKoOMeHA0BaHHOM NUTepaTypbl, @ TakXXe BHUMaTebHOe OTHOLEeHNE K
NeKLUNOHHOMY KYPCY; 3aKPEensaoT 3HaHUS, NONyYEeHHbIE B NpoLecce IEKLMOHHOIo oby4yeHnsa n camoctoaTensHom paboTel Hag nMTepaTypon;
pacwunpsoT 06bEM NPOPECCMOHaNIbHO 3HAYNMbIX 3HaHWUN, YMEHUIN, HAaBbIKOB; MO3BOJIAIOT NMPOBEPUTL NPaBUILHOCTbL PaHee NoJly4YeHHbIX 3HAHUN;
MPUBMBAOT HaBbIKN CAMOCTOATEIbHOIMO MbILWJIEHUS, YCTHOIO BbICTYMJIEHUS; CNOCOBCTBYIOT CBO6OAHOMY ONEPUPOBAHNIO TEPMUHOJIOTEN;
NpenoCTaBNSAT NMpenofaBaTesto BO3MOXKHOCTb CUCTEMATUYECKN KOHTPOIMPOBATb YPOBEHb CaMOCTOATENIbHON paboThl CTyAeHTOB. YraybneHue n
KOHKpeTU3aLmna 3HaHU NMponM3BOANTCSA Npu nNpoBeneHnn nabopaTopHbix paboT. OCHOBHBIM METOAOM MPOBEAEHUNS STUX 3aHATUN ABSETCSA
camocTosATeNbHasd paboTa CTyAEeHTOB C UCNOJIb30BaHMeM nabopaTopHoro obopynoBaHus, HarnsaaHblX nocobum, HeobxoanMMon TEXHNYECKON
OOKYMeHTauum n antepaTtypbl. Kaxkgoe 3aHATME OCHaWaeTCa AMAaKTUYeCKMMM MaTepuanamMmm: naakaTamm, cxemamu. CogepxaHme nabopaTopHbIX
3aHATUN pukcupyeTca B PM B pa3gene 5.5, HacTosAwen nporpamMmmel.

Mpn NOAroTOBKE K 3a4€Ty B AOMNOJIHEHNE K U3YYEHUIO KOHCMEKTOB JIeKL U, HEOOXOANMO MONb30BaThLCSA Y4ebHON NMTEepaTyponr, peKOMeHA0BaHHOM K
HacTosiwen nporpamme. MNpn NOAroToOBKe K 3a4eTy HeEOOX0AMMO N3YUNUTb TEOPULD: onpenesieHNst BCeX MOHATUNA U 3aKOHOB 10 COCTOSIHUS MOHUMaHUS
MaTepuasa U CaMOCTOSITE/IbHO PELLNTb N0 HECKOJIbKY TUMOBLIX 3a4a4 U3 Ka)kaol TeMbl. [pu pelueHnn 3aaay Bcerga Heobxoommo yMeTb
KayeCTBEHHO UHTEPNPETMPOBaTb UTOIN PELLEHNS.

CamocTosTenbHasa pabota ctyaeHToB (CPC) mo ancumnianHe urpaeT Ba)KHYH poJsib B Xo4e Bcero yvyebHoro npouecca. Matepuanbl U MeToanYeckune
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pekoMeHgauum gns obecneyveHnss CPC roToBATCS NpenofaBaTeNieM U BblAAOTCS CTYAEHTY npenofaBaTtenem n 6ubnnotekon
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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/- Pexxum pocTyna:
ON5 3aperncTpup. nosb3oBaTenen. - TeKCT: 31eKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina cosgaHa B 1999 rogy no
MHMUMaTMBe Poccninckoro choHaa hyHAaMeHTaNbHbIX UCCNefoBaHUIA Ana obecnevyeHnss POCCUNCKUM yYeHbIM 31€KTPOHHOIO
[OCTyna K BeAyLNM MHOCTPaHHbIM Hay4HbIM n3gaHnsamM. C 2005 ropa eLIBRARY.RU Havana paboTy C pyCCKOSA3bIYHBIMMA
nyb6AMKaumMsMn 1 HblHE ABNAETCA BeAyLlen 31eKTPOHHON BnbnnoTeKon Hay4yHOM NepUoanNKN Ha PyCCKOM SA3blKe 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:

HasBaHue

eLIBRARY.RU. : Hay4Hasa anekTpoHHas bubnnoTteka : canT. - MockBa, 2000. - . - URL: https://elibrary.ru/- Pexxum gocTtyna:
ONS 3aperncTpup. nosb3oBaTesnen. - TeKCT: aINeKTPOoHHbIN. MnaTdopma eLIBRARY.RU 6bina cozpaHa B 1999 rogy no
MHMumaTmBe Poccmnckoro oHaa pyHAaMeHTanbHbIX UCCNefoBaHN Ana obecnevyeHnss POCCUNCKUM yYeHbIM 3/1€eKTPOHHOIo
00CTyna K BeAyLLNUM NMHOCTPaHHbIM Hay4HbIM udgaHunsam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy C pycCKOSA3bl4HbIMYA
nybankaumamMm n HelHe SBNSETCA BeAyLen 3N1eKTPOHHOM BnbanoTekom Hay4HoM NEPUOANKIM Ha PYCCKOM Si3blKe B MUpPeE.
https://elibrary.ru/defaultx.asp

IPRBooks. ba3oBas Konnekuns : 3N1eKTPOHHO-6ubnnoTeyHasa cuctema : cant / O6LLEeCTBO C OrpaHUYeHHoM
OTBETCTBEHHOCTbI0O KomnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ans 3aperncTpup. nonb3oBaTesiel. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PeCYpCoOM A5 BbICLLIMX U CPEeAHUX CheumnanbHbiX y4ebHbIX 3aBefeHnin, Hay4yHo-uccaenoBaTebCknx
WHCTUTYTOB, NybnnyHbIx 6nbnnoTek, npuobpeTaomx KOpnopaTUBHLIA AOCTYN A8 CBOMX 0OyYaloLmxcs, npenogaBaTenen
n T.4. 9bC BkJOYaeT y4ebHyo N Hay4YHyl0 IMTepaTypy Mo HanpaB/ieHNSM NOATOTOBKU BbICLLEro U CPeAHero
npodgeccnoHansHoro obpasosaHus. http://www.iprbookshop.ru/586.html
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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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