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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Heunp nuctmrminael «MeToabl PU3NKO-XUMHYECKHX UCCIIEAOBAaHUN 1%» COCTOUT B U3YUYEHHH METOJUYECKUX OCHOB
KPUMHUHAIMCTHUECKOM IKCTIEPTH3bI, YCIOBUI U CIOCOOOB MPOBEICHHUS KPUMHHAITUCTHYECKOH IKCIIEPTHU3BI, OCHOBHBIX (DM3HUYECKUX H
(U3UKO-XMUMHUYECKUX METOJIOB, UCIIOJIb3YEMBIX IPH MPOBEIEHUH IKCIIEPTU3, TEXHUYECKUX CPEJCTB U METOJUKH
9KCTIEPTHO-KPHUMHHAINCTUUECKOTO UCCICAOBAHUS PA3TIMIHBIX THIIOB OOBEKTOB SKCIIEPTH3HL.

OCHOBHEIE 3aJa9u JUCHUILIIMHBI:

1. I/I3y'-IeHI/Ie OCHOBHBbIX (1)I/I3I/I‘{eCKI/IX u (I)I/I3I/II(0-XI/IMI/I'{GCKI/IX METOA0B, UCIIOJIb3YEMBIX B BKCHepTHOﬁ IMPAaKTHUKE;

2. N3yueHne MeTOIMK NPUMEHEHHS €CTECTBEHHOHAYYHbBIX METO/IOB B OKCIIEPTHON IIPAKTHKE;

3. M3yyeHue npaBoOBBIX OCHOB TPUMEHEHHUS €CTECTBEHHO-HAYYHBIX METOJOB HCCIIEIOBAHHUS IIPH IIPOBEICHNUH CYIEeOHBIX SKCIEPTHU3.

PeSyJ'[I)TaTI;I O6y’{eHI/I$[ 110 JUCHUILUIMHE HAIIPaBJICHbI HA JOCTHXXCHUE MHAUKATOPOB!

IIK-1.1. O6nanaet 3HaHUAME 00 OCHOBHBIX METOJ[aX MPOBEACHHUS HayIHO-HCCIIEI0BATEILCKUX pa3paboTOK B 001aCTH (PU3NIECKUX
HayK; 0 coco0ax INTAaHUPOBAHUS M OPTaHU3alUU UCCIEJOBaHUH.

ITK-1.2. [leMOHCTpUPYET YyMEHUS: IPOBOAUTD IIOUCK, U3yUeHUE U 0000ICHUEe HAyYHOT'O OIIBITa B COOTBETCTBYIOIIEH 00nacTu
HCCIIeIOBAaHUH; ONPEACIATh elH 1 3a/[a4X IITAaHAPYEMbIX HCCIIeOBAHHUN U pa3paboTOK; IIPOBOIUTH HCCIIEJOBAHIE, COCTABIATh €T0
onucaxue, GopMyIUpOBaTh BBIBOJBI 110 OITYYEHHBIM PE3yIbTaTaM.

ITK-1.3. meeT npakTUYecKuii ONbIT (HABBIKK) B 00JIACTH (PU3UUCCKUX HAYK: MIPOBEIACHUS HAYYHBIX UCCIICIOBAHUI B COOTBETCTBHH C
[IOCTABJICHHOM 1I€/bI0; COCTaBICHUS OTYETOB 110 TEME U 110 pe3yabTaTaM IIPOBEJCHHBIX HAyYHO- UCCIIEI0BATEILCKUX Pa3pabOTOK.

2. MECTO JUCHUMIITMHBI B CTPYKTYPE OIIOII

Lk (pasaen) OIOLT: [B1.B./1B.04.02

2.1 TpeOGoBaHus K MpeIBAPUTENLHOI MOATOTOBKE 00y4YaI0IIEerocs:

MexaHuka

AHanuTHndeckas reoMeTpus

MornekynsapHas $pusuka

JIuneitnas anrebpa

MaremMaTudecKnil aHaIu3

OnTuka

Beenenue B pusuky TBEpIOro TEna

2.2 JIncuMnIuHbl ¥ MPAKTUKH, JJIs1 KOTOPHIX 0CBOEHHUE TAaHHOU TUCHHUILIMHBI (MOAYJIs1) HE0OX0AUMO KaK NMpeallecTBYyIolIee:

Metobl GU3NKO-XMMHUYECKUX UCCIICIOBAHU 2

®dazoBble paBHOBECHUS U CTPYKTypooOpa3oBanue 1

Kopposus 1 3amuTa MeTauion

IToaroroBka k ciade v ciada TOCYHapCTBEHHOI'O DK3aMCHa

[MonroroBka K mpoleAype 3allUThl U 3al[UTa BBITYCKHOW KBaTH()UKAIMOHHON paboThI

IMpousBoacTBEeHHAs MPAKTHKA (MIPEAIUIUIOMHAS IPAKTHKA)

[IpousBoacTBeHHAst MPAaKTUKA (HAYYHO-HUCCIIEA0BaTeIbCKast paboTa)

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI
MOoAYyJis)
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IIK-1: Crioco0eH NpuMeHSATH CIeNHAJTN3MPOBAHHbIE 3HAHUA, NMOJIy4eHHbIe B 00/1acTH (PM3HYeCKUX HAYK, IPU MPOBeAeHUHN

HAYYHO-HCCJIe0BATEIbCKHUX Pa3padoTok

3HaTh:

Jns noctmxenus [TK-1.1: ocHOBHBIE pa3zienbl GU3UKKA U XUMUHU TBEPJIIOTO Tela

YMeTh:

Jns noctmxenus [1K-1.2: ucnonp30BaTh crienManu3upOBaHHbBIC 3HAHUS B 00JIaCTH (DU3UKU U XUMHUH TBEPZOTO Tea JJIsl peICHUs
KOHKPETHBIX NPO(ECCHOHANBHBIX 3a1a4

Baanern:

Jost moctrxennst [1K-1.3: HaBpIKaMH TEOPETUIECKOTO U SKCIIEPUMEHTAIHLHOTO UCCIIEIOBAHUS CBOMICTB MaTEPHUaJIOB

B pe3yabTaTe 0CBOCHUA AU CHHUIIIMHBI 06y‘lal0].l.ll/ll7[(3ﬂ AOJIZKEH

3.1

3HaTh:

3.11

TEOPEeTHYECKUE OCHOBBI KCIIEPHMEHTAIIBHBIX METOIOB (DM3UKH M XUMUH KOHJICHCHPOBAHHOTO COCTOSHNS,
COBpPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUH, IIPUMEHSIEMbIE IPU cOope, XpaHeHUH, 00paboTKe, aHaJIHM3e, IIPE3CHTAIIH ’
nepenade $pusmdeckoi MHHOPMAIHU, COBpEMEHHBIE TPHOOPHI X METOABI U3MEPEHHI (PU3NIECKUX U XUMUIECKHX
CBOICTB MaTepHajoB.

3.2

YMeTh:

321

BBIOMPATh HKCIIEPUMEHTANIBHBIC METO/IBI JUIS PEIICHUS] KOHKPETHBIX SKCIEPTHBIX 3a/1a4; NPO(peCcCUOHAIBHO IPOBOAUTD
¢br3HIecKre U XUMHYECKHE SKCTIEPUMEHTHI, 0QOPMIIATE U MPEACTABIATE PE3yIbTaThl (PH3UKO- XUMHIECKUX
uccienoBanuil; 3pHexTUBHO OpraHu30BaTh HAyYHO-UCCIIEJOBATENbCKYIO paboTy

3.3

Baanern:

3.3.1

OCHOBaMH TIOCTPOCHHSI COBPEMEHHOW H3MEPUTEIFHON TEXHUKH, YCTPOUCTBA JATIHKOB, CIIOCOOOB HPEICTABICHIUS U
00pabOTKU 3KCIIEPUMEHTAIBHBIX JTAHHBIX.

4. ObPBEM JJUCIIMIIJIMHBI (MOAY JI5I)

O6was TpygoemMKocTb 23ET

YacoB 1o yueOHOMY IIany : 72 Bunp! koHTpONIs B cemecTpax:

B TOM YHCJIC :

ayIUTOpHBIC 3aHATUS : 52 3a4eThl 6

camocTosTeNbHas padboTa : 14,7

KOHTaKTHas pabora: 57,3

HKP: 5,3
5. CTPYKTYPA U COIEP’)KAHME JUCIAIIIMHBI (MOLY.JIST)
Kon HaumenoBaHue pa3iesioB U TeM /BUj 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
3aHATHS /[ Kvpc
Paznen 1. BBenenne. MeToibl aHAJIMTHYECKO XHUMMU.
DIEeKTPOXHMHYECKHE METOIbI AHAIN3A.
1.1 Beenenne. Ananutuueckas xumus /Jlex/ 6 2 JI1.1 J11.2 J11.4J12.2
215233
1.2 DIEKTPOXUMHUYECKHE METO Il aHanu3a /JIek/ 6 4 JI1.1 J11.2 J11.4J12.2
215233
1.3 MeTobl aHATUTHYECKON XUMUHU. DICKTPOXUMHUYIecKue MeTo sl /Cp/ 6 2 JI1.1 J11.2 J11.4J12.2
D152 33 54
Paznen 2. MeTtoan! onpeiejieHus! TeMJI0QU3HYECKUX XaPAKTEPHUCTUHK
MaTepuasioB U MpoueccoB. MeToabl onpeneaenusi pU3NUECKUX CBOCTB
pacImiaBoB.
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2.1 Temnodusuueckue XapakTepUCTUKH MaTepuaoB U npoueccoB /Jlex/ 6 4 JI1.1J11.2 J11.4J12.2
213233
2.2 Mertoab! onpesenenus GU3NIECKUX CBOMCTB paciiaBoB /JIek/ 6 4 JIL.1J11.2 J11.4712.2
0103233
2.3 Temopu3nueckue XapaKTepUCTUKNA MATEPUAIIOB U METOJIbI UX OTIPEJICIICHUS 6 4 JIL.1J11.2 J11.4712.2
/Cp/ 301052 33 54
Pa3nen 3. CnekTpockonuyeckue MeTOABI HCCIe0BAHUS.
3.1 OCHOBBI CIIEKTPOCKONUYECKUX METOAOB. TEXHHKA CIEKTPOCKOITMYECKOTO 6 4 JIL.1J11.2 J11.3
sKcniepuMeHTa /Jlex/ JI1.4J12.1 J12.2 J12.3
2.4
32103233
3.2 Crexrpockornust /Cp/ 6 4 JIL.1J11.2 J11.3
JI1.4J12.1 J12.2
21323354
3.3 CHeKTpOoCKOIHUs B Pa3IMUHBIX AMAIa30HAX 3JEKTPOMArHUTHOTO U3Ty4SHUS 6 4 JI1.1J11.2J11.3
/JTex/ JI1.4J12.1 J12.2
301 32 33 54
Pa3nen 4. MeToapl n3yueHHsi MOBEPXHOCTU U MOBEPXHOCTHBIX CBOMCTB.
41 MeTopl UCCieI0BaHUs TIOBEPXHOCTHBIX CBOMCTB /JIek/ 6 4 JI1.1 J11.2 J11.4J12.2
32103233
4.2 Mertos! H3ydeHus noBepxHOCTH. CkaHUpYIoIas MUKpockomnus /JIex/ 6 4 JI1.1J11.2 J11.4J12.2
213233
43 TToBepxHocTHbIe sBneHus. CkaHupyromas Mukpockonus /Cp/ 6 2 JI1.1 J11.2 JI1.4J12.2
21323354
Pasneu S. [IpumeHenne GU3NKO-XHMHYECKHUX METOI0B B 3KCIIEPTHO-
KPUMHHAJIUCTUYECKOI MPaKTHKe
51 OCHOBBI IPUMEHEHHSI (PUBUKO-XMMUYECKUX METOAOB B SKCIIEPTHOH NMPaKTUKE. 6 4 JI1.1 J11.2 JI1.4J12.2
DKCIEpTHOE MCCIIEI0BAaHKE BEIIECTB U MaTepuanios /JIex/ 2132093
5.2 Kpumunnanucruueckoe uccienoBaHue METaUIOB, CIIJIaBOB U U3JIENUN U3 HUX 6 6 JI1.1 JI11.2 J11.4J12.2
METOJIOM PEHTTeHOBCKOTO aHanu3a /I1p/ 2132053
5.3 Kpumnnanuctuyeckoe ucciieioBaHue BEILECTB METOAO0M JTFOMUHECLIEHTHOTO 6 6 JI1.1J11.2 J11.4J12.2
cniekTpanbHoro ananusa /TIp/ 215233
5.4 HccnenoBanne GppakiHOHHOTO COCTAaBa BEIIECTB M MATEPHATIOB METOIaMH 6 6 JIT.1 JI1.2 J11.4J12.2
nepusarorpaduu /TIp/ 213293
55 DU3UKO-XUMHUYECKHIE METO/IbI HCCIICIOBAHUS CBOICTB MaTepuanos /Cp/ 6 2,7 JI1.1 J11.2 J11.4J12.2
01323354
Pa3nen 6. Unas konTakTHasi paboTa
6.1 MuauBuayalibHbIe KOHCYIBTAIMH, TEKYIUi KOHTPOJIb /FIKP/ 6 53 JIL.1J11.2 J11.3
JI1.4J12.1 J12.2 J12.3
2.4
01323354

6. ®OH/1 OIEHOYHBIX CPEJICTB
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6.1. IlepeueHb BUTOB OLIEHOYHBIX CPEACTB

OT4eTsl 10 pakTHYecKuM 3aHsTusiM. Pedepatusnas padorta. KonrponpHas pabora.
Bormpocsr k 3auety

6.2. TunoBbie KOHTPOJIbHBIE 32JaHNS 1 HHbIE MaTePHAJIbI 115 TeKyIell aTTecTaluu

TeMbl IPaKTUUECKUX 3aHATHH

. UnenTudukanus TMYHOCTH 1O OTIIEYATKaM IMaJIbIEB.

. Mcrionp30Bane ONTHYECKOH MUKPOCKOITUH IS HACHTU(GUKAIIMN OTHECTPEIILHOTO OPYKHSL.

. Ucnionp3oBaHne onTHYECKON MUKPOCKOIINH [Tl UASHTU(DUKALUH CIE0B OPYIHiA B3JIOMA.

. UccnenoBanue 6J1aHKOB JJOKYMEHTOB U MAIIMHOMUCHBIX TeKCTOB B Y®- 1 UK-nyuax.

. [Ipumenenue cuekTpopoTOMETPHH B IKCIIEPTHO-KPUMUHAIMCTUYECKOH MPAKTHKE.

. [Ipumenenne muddepeHnnanr-HOro TEPMUIECKOTO aHAIN3a U1l KpUMUHAJIMCTHIECKON HASHTH(GHKAIINN MaTepUaoB.
. Onpenenenue npuMeceil METOIOM PEHTI€HO(A30BOI0 aHATIH3A.

. KpumunanucTrdaeckas mopTpeTHast SKCIepTu3a

031N N bW~

Temsbl pedepaTuBHBIX paboOT

1. OnTruyeckue METO/Ibl HCCIIEOBAHMS.

2. AHaITUTHYECKHE METO/IbI OPTAHUYESCKOH XUMHUH.

3. Xpomarorpaduueckuii mporecc.

4. CpenctBa OOHAPYKEHHS CKPBITHIX METAJUTHYECKUX TPEIMETOB.
5. Kpumunanuctuueckas Gpotorpadus ¥ BUICO3aIHCh.

6. KpuMuHanucTu4eckoe ucciaej0BaHne J0KyMEHTOB.

IMpumep odopmieHus oT4eTa 0 NPAKTHIECKOH padoTe

JlabopaTtopHas padora Ne_

Hassanue

Pa6oty BeimomHMNI cTtyaeHt rpynmnst OO-.. ...,
OuHoi#t hopMBbI 00yUEHUS,

Hanpasnenue noarorosku «®Puznka»
WBanos lBan IBanoBHY

«_» 20 T

[IpoBepui:

®.1.0. npenogasareisi, 10JHKHOCTh

OILICHKa

Lesp paboTsI:
OOBEKTHI UCCIIETOBAHMS:
MeTo1bI HCCIIEOBAHUS:

Kparkas Teopus
B kparkoii TeopuH U3/1araloTcsi TEOPETHYECKUE OCHOBBI, HEOOXOAMMBIE JIJIsl BHIIOJIHEHUS JabopaTopHoii paboThl, 00paboTke
MOJYYSHHBIX PE3yIbTaTOB.

Pesynbrater

HpI/IBOJJSITCSI HU3MEPCHUSA, OCHOBHBIC MAaTEMATHYCCKUEC BBIKJIaIKN 06pa6OTKI/I JaHHBbIX, I‘pa(bI/I‘-ICCKOG OpeaACTaBJICHUC PE3YJIbTATOB.

BriBoas!
OO6cyxaeHne 1 BbIBOJIBI IO paboTe
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6.3. TunoBbie KOHTPOJbHbIC¢ BOIIPOCHI U 3aJaHUA AJIsA l'lpOMe)RyTO'lHOﬁ aTrecTaluu

BOHpOCLI K 3a4CTy

. O6mue TpeboBaHMs K HKCIIEPUMEHTAIBHBIM METOIaM. DKCIIPECCHOCTh, BOCIIPOU3BOANMOCTD, H30UPATEIBHOCTD.
. Ckanupyromas 30H10Bast MUKpocKomusi. CKaHepbl, 30HIbI.

. TouHOCTB, YYBCTBUTENBFHOCTD, XapAKTEPUCTHUECKOE BpEeMsI METO1a

. MeToxb! uccne10BaHNs CMAaUYNBAHUS U PaCTEKaHUS.

[psimast 1 oOpaTHast 3aa4u METO/Ia.

. MeTonp! onpeaeneHys yaeIbHO MOBEPXHOCTH U HOPUCTOCTH.

. Metoasl pazaeneHus U30TOIOB

. MeToab! onpeeneHns MOBEPXHOCTHOM YHEPTUHU TBEPABIX Tell.

9. Xpomarorpadust

10. Tennodusnveckne XapaKTePUCTUKA MaTEPUAIOB U TIPOIIECCOB.

11. Macc-ciekrpoMeTpust

12. U3mepenne TemmepaTyp.

13. MeToab! U3MepeHHs TEIUIOEMKOCTH, TEMJIO- U TeMIIEPaTypOIPOBOIHOCTH.

14. DnexTprudeckue n3MepeHus. ['arbBaHOMETPBI, TOTEHIIHOMETPEI. MOCTHI.

15. Tepmuueckue MeTobI aHaIU3a. MeTOIbI TEPMOTPaBUMETPHH, U HEePeHIINATEHOIO TEPMUIECKOT0 aHaIu3a, AU depeHIanbHO
CKaHUPYIOILIEH KAJTOPUMETPHH.

16. MarautoMeTpusl.

17. OnpenencHre KHHETHYECKUX TTAPAMETPOB TBEPI0(a3HBIX peaKIIuil.

18. Metox 3/AC st u3y4eHus: TEPMOAMHAMUKY HPOLIECCOB.

19. DOnexrpoxumuueckas saeiika. IJ[C 3TeKTPOXUMUIECKIX [ETIeH.

20. TerutoBele 3¢ dexThl (ha30BbIX NEPEXOA0B. METOIbI U3MEPEHHUS.

21. JIBOWHOM 3IEKTPUIECKHiA CI0H. MeToIbl H3yIeHHS

22. ST4efiku U 3NIEKTPObI ISl HIEKTPOXUMHUYIECKOT0 aHAIIN3A, SJIEKTPOIMUTHI VIS siUeeK
23. MeTtoap! n3MepeHust TOBEPXHOCTHOTO HATSDKEHUSI.

24. V3mepeHus 3IeKTPONPOBOJHOCTH METAJUIOB, IOJYIPOBOJHUKOB U AUIEKTPUKOB.

6.4. Kputepuu oueHuBaHUs

Texymmii KOHTPOJIb TEOPETHYECKUX 3HAHUM U IPAKTHYECKUX HABBIKOB IIPOU3BOAUTCS Ha MPAKTHYECKHUX 3aHATHAX B BUJEC OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI, @ TAKOKE B BUJIC OTYETOB 110 TEMaM IIPAKTUYECKHUX 3aHATUI, KOTOPbIE CIAaeT CTYJICHT B TEUEHUE CEMECTPa.
OTuet noxpazymeBaeT 00pabOTKy IKCIIEPHMEHTAIBHBIX TAHHBIX C UCIIOIb30BAHUEM COBPEMEHHOTO 000PYHIOBAHUS, & TAKKE PEIICHHUS
npodeccnoHanbHBIX 33734 ¢ IOMOIIBIO IPOrPAMMHOI0 00ECIIEUEHHs B XOA€ IPOBOAUMBIX (PU3UKO-XUMHUYECKUX HCCIIEIOBAHUMN.
CTyzieHT JomycKaeTces K cllaue 3aueTa B KOHIE ceMecTpa IIPY HaIMCAHUU OTYETOB O PE3yJbTaTaxX MPOBEJEHHBIX SKCIEPTH3 U OTBETOB
Ha KOHTPOJIbHBIE BONPOCHI [0 OCHOBHBIM T€MaM JICKIIMOHHBIX 3aHATHH. OlleHKa CTAaBUTCS HA OCHOBAHUU MMUCHbMEHHOTO M YCTHOTO
OTBETOB I10 OWJIETY.

O11eHKa «3a4TE€HO» — CTYAEHT OOHAPYXUJI CUCTEMAaTHYEeCKOe 3HaHHE YueOHO-IIpOorpaMMHOro Marepuaia. [locienoBarensHo,
IPaMOTHO H JIOTHYECKH CTPOIHO ero u3naraeT. MoxeT MpaBUiIbHO NPUMEHHTH TEOPETUIECKHE ITOJI0KEHHS U BIIaIeeT HEOOXOIUMBIMU
HaBBIKAMU IIPU BBINOJHEHUU IPAKTUUECKUX 3aJaHUH.

Onenka «He 3auTeH0» — HET 3HaHUH 110 MaTepUaly AUCLHUIIHHBIL.

7. YHEBHO-METO/MYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHHWE JTUCHUIIJIMHBI (MOLY JIS)

7.1. PexoMeHnayeMasi quTepaTypa

7.1.1. OcHoBHasi TUTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue UznarenscTBO, rox| Pecype
JI1.1 |PazymoBckas 1. B. ®dusnka TBEpAOro Tena: yuedHoe nmocodbue Mocksa : OBC
(https://biblioclub.ru/index.php?page=book&id=108460) Ipomereit, 2011
JI1.2 |JIykos B. B., lllepOakoB |Pu3nueckre METOABI HCCIEIOBAHUS B XUMHHU: Y4eOHOE mocooue PocroB-na-/lony : 9BC
n. H. (https://biblioclub.ru/index.php?page=book&id=461932) HOxHBII
(benepanbHbINH

yHUBepcuteT, 2016

JI1.3 |Békkep 0., Kazanuesa |Cnekrpockomnus: [MoHOrpadusi] Mockaa:
JI. H., ITynermes A. A., Texuocdepa, 2009
IlonsixoBa M. B.
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ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI1.4 |Yepusbimes A.IL Beenenue B ¢pusuky TBepaoro tena u Hanodusuky. Crnenuansusiii  [HoBocubupcek : 3BC
Kypc ¢usuku. KoHCHeKT jeknuii: yueoHoe mocobue HoBocubupckuit
(https://znanium.com/catalog/document?id=396934) rOCyIapCTBEHHBIN
TEXHUYECKUI
YHHBEPCHUTET
(HI'TY), 2019
7.1.2. lonoJIHUTebHAS JIUTEpaTypa
ABTOPBI, COCTaBUTENHN 3ariaBue WznarensctBo, roa| Pecypc
JI2.1 |TateBckuii B. M. CrnexTpocKonus: MoHorpadus Mocksa : 3BC
(https://biblioclub.ru/index.php?page=book&id=476686) W31aTenscTBO
MI'V, 1951
JI2.2 |Adanacees B. A., duznyeckue MeToIbl B XUMHUHU Mocksa : Hayka,
3aukos I'. E., JIurBunos 1984
B.II
JI2.3 |Cwmur A. JIu, Tapacesud |[Ipuknannas MK-cnexTpockonus: OCHOBEI, TEXHHUKA, aHAIUTHIecKoe | Mocksa : Mup,
b. H., Mansues A. A.  |npumeHeHHe 1982
J12.4 |T'youn A. C., Kymanp |MK-criekTpocKoIus B aHATH3€ MOJUMEPOB: J1a00paTOPHBII Boponex : 9BC
A. A., Cannukosa H. [IPAKTUKYM: IIPAKTUKYM Boponexckuit
10., Cyxanos II. T. (https://biblioclub.ru/index.php?page=book&id=601478) rOCYIapCTBEHHBIH
YHHBEPCHUTET
HHXEHEPHBIX
Texuosoruii, 2019
7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIINOHHOH ceTd ""UHTepHeT"
D1 |JlaHb [DekTpoHHEIM pecypc] : anekTponHo-6ubmmnoTednas cuctema (ObC) / uzgarensero Jlans.  URL: http://e.lanbook.com/
32 |YHuBepcurerckas OHOIMOTEKA OHIANHH [ DJIEKTPOHHBIN pecypc] : aneKTpoHHO-0ubmoTeynas cucrema (OBC) / 000
Hupexrtmenua [Mabmumuar.  URL: http://biblioclub.ru/
33 |IOpaiit [Dnextponublit pecypc] : anekrponHo-6ubnoreunas cucrema (9bC) / uzaarenscro FOpaiit. URL: https://urait.ru
24 [eLIBRARY.RU [3nekrponHslit pecypc] : anekrponHas 6ubnuoreka / Hayu. snextpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 llepeuenb nHGPOPMAITMOHHBIX TEXHOJIOTHA

7.3.1 IlporpamMmmHoOe oGecnieyeHue

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

Ubuntu Linux

LibreOffice

OpenOffice

1O Kaspersky

7.3.2 TIpodeccuonaiibHbIe 6a3b1 JAHHBIX U HHPOPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnekTpoHHBIN KaTanor HayuyHou oubnuorekn Yenl'yY [DnexTponHsId pecypc] : 6a3a nanubix / Yenso. roc. yH-T. — UensOuHck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaitst
American Physical Society : caiit. — URL: http://journals.aps.org/about — £I3. anri1. — Pesxxim qoCTyma: TONBKO U3 CETH YHUBEPCUTETA. —
TekcT : 2NeKTPOHHBIN.

3. Web of Science : mynsTuaucuumMHapHas pedepatiBHas 6a3a naHHbIX / KommaHus Thomson Reuters. — Pexxum goctyma: asst
3apeructpup. nons3osarencii UenlV. — TekCT : 30eKTpOHHBIN.
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4. Scopus : peeparuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/ — £I3. aurit. — Pesxum focryna: st
3apeructpup. nonp3opareneit Yenl'Y. — TekcT : 37eKTpOHHBIH.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — £I3. auri. — Pesxxum goctyma: 1ist 3apeructpup. nons3osareneit Yenl'Y. —
TekcT : 37MeKTPOHHBIH.

8. MATEPUAJ/IbHO-TEXHUYECKOE OBECIHHEYEHHME JUCITUIIJIMHBI (MO JI51)

OcBoeHNEe AUCIUILTMHBI OCYIIECTBIISIETCSA B y4eOHOH ayIMTOPHUHU IIEPBOTO KOPITyCa, paCCUUTaHHOU Ha 25 cryneHToB. Eciu 3ansaTus
BEIyTCS IS TOTOKA CTYACHTOB, TO AUCHUILIMHA BEAETCS B JICKIIMOHHOW ayAUTOPUH MIEPBOTO KOpITyca, paccuntanHoi Ha 100
CTYZICHTOB.

JI71s1 yerenHoro 0CBOSHHMS TUCIUITIMHBI 2y TUTOPHS A0JDKHA OBITH 000pyIOBaHA MYIbTHMEANHHBIM KOMITZIEKCOM M OKPaHOM IS
JIEMOHCTPALIUH CIIaWIOBBIX MPE3CHTAIUH.

Hcnonb3yroTes 31eKTpOHHbIN unTanbHbli 3a1 Hayunoit 6ubnuorexu «Henl 'Y» (aynuropus 206) u yue6Has mabopatopust GpazoBbIx
npeBpaieHni kadeapsl GU3NKKU KOHACHCUPOBAHHOTO COCTOSHUS (aymuTopus 13 1) Ui BBITOHEHHS TIPAKTHYECKOI pabOTHI CTY/ICHTA,
OCHAIIICHHBIE COBPEMEHHBIM KCIICPUMEHTAIBHEIM 000pyI0BaHHEM, IIEPCOHATIBHBIMUA KOMIBIOTCPAMH ¥ MyJIbTHMEIHHHOM
amnmaparypoi. B aynutopusx o0ecrnedeH JoCTyI K pa3IuuHON CIPaBOYHOM JIUTEpAType, SHIMKIONEAUIM, OuOIHOrpaduIeckuM u
MOJTHOTEKCTOBBIM 0a3aM JJaHHBIX, HH(POPMAIIMOHHEIM pecypcaM «HTepHeT.

OOy4eHHe UHBATUJIOB U JIMII C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI OCYIIECTBIISETCS C IPHMEHEHHEM CIIEAYIOLIErO
CIEIUANTBHOTO 000PYAOBaAHHMS:

a) 71 JTUI] C HapyIIeHHeM CiiyXa (aKyCTHIeCKUi YCWIINTENb W KOJOHKH, MYJIbTHMEIUITHBIN IIPOEKTOpP);

0) JUTs JIUII C HapyIIeHHeM 3peHusl (MyIbTUMEIUHHBIA TPOEKTOP (UCIIONB30BaHME MIPE3SHTANH C YKPYITHEHHBIM TEKCTOM);

B) JUISL JIAL € HAPpYIIEHHUEM OIIOPHO-ABUI'aTCJIbHOTIO allliapaTta (HepCOHaJ'ILHLIC MOOUJIbHBIE KOMIIBOTEPHI — H€T6yKI/I).

9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHHUIO JUCHUIIJIMHBI (MOY JIST)

OcBoeHHe coepKaHusl y4eOHOH AUCIUTUTHHBI «MeToabl GU3NKO-XUMUIECKHX UCCICIOBAHUM 1» OCYIIeCTBISIETCS Ha JIEKIHUAX,
MPAKTUYECKUX 3aHATHAX U B IPOLIECCE CAMOCTOSITEIbHONW y4eOHOM! e TebHOCTH CTYICHTOB.

JlekmoHHEIE 3aHATHS 00ECTIEUNBAIOT TEOPETUUECKOE U3yUEeHHE TUCIUILTHHEL. OCHOBHBIMHU METOJIAMHU O0YYEHHS SBIISIOTCS
MHPOPMALMOHHO-00bSCHUTENBHBIN 1 POOJIeMHBINA. Ha JeKIusax u3naraercst OCHOBHOE COJIEPKAHUE TEM MPOrpaMMbl, TPOBOAUTCS
aHaJIM3 OCHOBHBIX MOHATHHN U pacCMaTPUBAIOTCS IPUMEPHL.

HCKL[HOHH])IP’I MaTepural ABIACTCA BaXHBIM, HO HC €IUMHCTBCHHBIM IJI1 YCBOCHUS yqe6Hoi/'1 JAUCLHMITIIINHBI. Ero OﬁﬂSaTCJ’IbHO
HEOOXOIUMO JIOTIOJTHUTh MAaTEPHAIOM OCHOBHOM H JIOTIOJTHUATEIBHON JIUTEPATyPHI 10 TEME.

HpaKTI/I‘iCCKI/IC 3aHATHUA CIIYXKAT Ul 3aKPCTIJICHUS TCOPETHUCCKUX OCHOB, U3JIara€MbIX B JICKIIUAX. Ha MPaKTUYCCKUX 3aHATUAX
o0ydJaeMble OBJIaI€BaI0T OCHOBHBIMU METOJIaMHU M TIPHEMaMH pelieHus NpodecCHOHATBHBIX 3aa4 MIPU HAIIMCAHUH OTYETOB O
MPO/ICTIaHHOMN IKCIIEPUMEHTANBHON padoTe. [l MpoBeieHHs TEKYIIETO U MPOMEXKYTOUYHOTO KOHTPOJISL B KOHIIE U3YYSHHS KaXkK]I0TO
pasnena mpoBoIUTCs GPOHTAIBHBIN ONPOC B BUJIE MMCEMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI [0 TEMaM JISKIIM OHHBIX,
MPAKTUIECKUX 3aHATUH U 3aHATHH, BRBIHOCUMBIX Ha CAaMOCTOATENIbHYIO paboTy. CucTeMa KOHTPOJIbHBIX MEPOIPHUATHH J0JDKHA
obecrieunBaTh OOBEKTHBHYIO OIICHKY 3HAHWI U HABBIKOB CTYJEHTOB, CIOCOOCTBOBATH ITOBBIMICHHUIO 3(Q()EKTHBHOCTH BCEX BUIOB
y4eOHBIX 3aHATHH, BKJIIOYAs U CAMOCTOSTEIILHYIO padoTy.

Ba)kHBIM MOMEHTOM TIPH U3YYESHUH JTFO00H TUCIUIUINHEI SIBISIETCS OpraHU3alysl caMOCTOosATeNbHON paboTsl. [Ipu ocBoeHNH
Marepuala He ClIelyeT CTPEMUTHCS K MEXaHUUECKOMY 3alIOMUHAHUIO IPUBEICHHBIX ONpeAeneH!H, GOPMYIHPOBOK U MOJOKEHUH,
ecn TpeboBaHMs K BaMm mpsiMo He yKa3bIBaIOT Ha 3T0. BriosmHe 3 ekTHBHON MOXKET OKa3aThCsl MONBITKA MIOHATH CYTh SBJICHHS,
BbIpa0OTaTh CBOE OTHOILICHHE K HEMY, OITUPAsCh HA MaTepuall, COICPIKAILUIiCS B pEKOMEH/IOBaHHOM tuTepaType. Takxke
PEKOMEHIyeTCs PABHOMEPHO PacIpelieNsiTh Harpy3Ky CaMOCTOSTENFHOTO 00yJIeHHs B TEUEHHE CEMECTpa.

B ocBoenun JAUCLUITIIINHBI (MO}IyJ'[}I) HUHBAJIMJaMHU U JIMODAMU C OTPAaHUYCHHBIMU BO3MOXXHOCTAMU 310POBbS 6OJ'ILIHO€ 3HA4YCHHUEC UMECCT
uHAuBUAYalbHas pabdora. [lon nnanBHayansHON paboTol oxpasymeBaeTcs aBe (GopMbl B3aUMOJEHCTBHS C IIPEIOAaBaTeNeM:
WHIWBUyallbHas yueOHas paboTa (KOHCYJIBTAIMN), T.€. TOTOJIHUTEIBHOE Pa3bsiCHEHHE YUeOHOT0 MaTepHaia U yriayoJeHHOE
H3y4eHHE MaTepuaa ¢ TeMH 00yJarolMMHUCs, KOTOPBIE B TOM 3aMHTEPECOBAaHbI, U MHAMBUyaJlbHas BOCIIUTATENbHAs padoTa.
VunuBrayanbHble KOHCYABTAIMH 110 IPEAMETY SIBIISCTCS BaXKHBIM (pakTOpPOM, CIIOCOOCTBYIOIUM HHIAUBUAYATU3AMN O0yYESHUS U
YCTaQHOBJICHHIO BOCITUTATEIILHOTO KOHTAKTa MEX/y NPEIoAaBaTesieM U 00y4atonMMcsl HHBAJIMIOM MM 00ydaromumcst ¢
OrpaHM4YC€HHBIMU BO3MOKHOCTSMU 310POBBA.

B cityuae nmpumMeHeHus mpu 00y4eHUN AUCIMIUIMHBI JIEKTPOHHOTO 00YYeHHMS, TUCTaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTUN
oO1ieHre 00yJaroInXCs ¥ MPEeroJaBaTelis OCYIIECTBISCTCS B PEXKUME PeabHOTO BpeMeHH (OHIaiH-JIeKIuK (BeOUHAPBI), YaThI,
BUJICO-KOH(EPEHIMH U JIP.) WIK OTIOKEHHOTO BpeMEHH (crucreMa quctaniionHoro ooyuenus Moodle, MS Office365, ¢popymsi,
AJIEKTPOHHAS 110YTA U JIP.).

[Tpu 0Oy4eHuH JHIl C OTPAHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBBSI AJIEKTPOHHOE 00YyUEHHE, TUCTAHIIHOHHbBIE 00pa30BaTeIbHbIC
TEXHOJIOTHH TIPEIyCMaTPUBAIOT BO3MOXKHOCTD pHeMa-fiepeads MHGOpMAIK B JOCTYIHBIX I HUX hopmax.

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas mporpamma TuCHUILTHHEI "MeToab! PU3NKO-XUMHUECKUX HCCIeA0BaHMH 1" 0 HalpaBIEHHUIO TOATOTOBKH

(cermmanbHocTH) 03.03.02 "®usuka" HanpasaeHHOCTH (poduimo) Puszuka PIEOY BO «Henl'Y» crp. 10

Peanuzanys AUCHUILIMHBL C IPUMEHEHUEM 3JIEKTPOHHOIO 00y4deHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHbIX TeXHOI0TUi (nanee — D0,
JOT) ocyriecTBisieTcs Ha OCHOBaHUH «I10JI0KEHHS O peaii3alui OCHOBHBIX U JIOTIOTHUTEIBHBIX 00pa30BaTeIbHBIX IPOTPAMM C
IPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHHs U AUCTaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOIUH B (helepalbHOM IOCYJapCTBEHHOM
6romKeTHOM 00pa30BaTEIbHOM YUPEKACHNH BICIIEro 00pa3oBaHus «UensOMHCKHIT rocyJapCTBEHHBIH yHUBEpCUTET», «IlomokeHus
0 HOpSJKE 3aueTa 00yJaroUMMUCS 110 OCHOBHBIM IIPodeccroHaIbHBIM 00pa30BaTelIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHus B
OI'BOY BO «YHenl'Y» pe3ynbTaToB OCBOCHUS B OPraHU3aLUX, OCYLIECTBILIONIMX 00pa30BaTEIbHYIO AEATEIbHOCTD, YUeOHBIX
HpeIMeTOB, KypCOB, JUCIUIUIMH (MOIYNeH), TPAaKTHK, JOMOTHUTEIBHBIX 00pa30BaTeIbHBIX IPOTPAMM» HOCPEACTBOM IEKTPOHHOM
uHpopmaronHo-o06paszoBarensHoi cpeasl PI'BOY BO «Henl V». B uckitountenbHbIx ciiydasx (Gopc-Maxop U T.11.) IpU
peanu3zanuy 00pa3oBaresibHON AeATenbHOCTH ¢ puMeHeHreM D0, JIOT MoryT npUMeHsATh KOMIIOHCHTBI, HE BXO/AIINE B IEPEUCHb
3JIEKTPOHHON MH(GOPMAIIMOHHO- 00pa30BaTENbHON CPEIbL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMHUCHA C UHBAJIMJHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXKHOCTSMMU 31O0POBbS1

OcBoeHUe MUCLUIIMHBI HHBAIUJAMU U JIUIIAMHU C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3[J0POBbsI OCYILECTBIISCTCS C UCIOIb30BAaHUEM
CHEUHATbHBIX TEXHWYECKHX CPENCTB M HH(POPMAIMOHHBIX TEXHOJOTHWH, MpeIoCTaBIsieMBbIX PecypCHBIM y4eOHO-METOANYIECKHM
LEHTPOM MO OOY4YEHUIO MHBAIMIOB M JIMI C OTPaHMYCHHBIMH BO3MOXXHOCTSAMH 3110poBbsi Yenl'Y mo 3ampocy oOyuaroierocs
(MOOHJIbHBIE CIIEIHABHBIE TEXHHYECKHE CPEACTBA JUIS JIMI C HApYWICHUSMH 3pPEHUS M C HAapyIIEHHeM CIIyXa, acCHUCTHUBHEIC
UH(OPMAILOHHBIE TEXHOJIOTHH).

IIpn HEoOXomMMOCTH Ul OOYYAIOIIUXCS C HapyIIEHHSIMH 3peHHs Ha pabodyMx MecTax Uil NPOBENCHMS HPAKTHYECKHX HIIH
J1a00PaTOPHBIX 3aHATUI YCTAaHABIMBACTCS CIIEIUAIBLHOE IPOrpaMMHOE obecneueHue (MporpaMma pedeBOd HaBUIAIlMM, PEUeBbIE
CHHTE3aTOPbI, DKPaHHBIE JIYIIBI).

B yueOHble aynuropun obecreunBaeTcss OeCHPEeNITCTBEHHBINH NOCTYI A 0Oy4alolUXCsl ¢ MHBAIUAHOCTBIO U C OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 30POBbS. B kKakmoi ayauTopuu, rae 00y4aroTcsi HHBAJIHIBI U JHIA ¢ OTPaHUIEHHBIMI BO3MOKHOCTSIMH 3/I0POBBSI,
IIpelycCMaTPUBAETCsl COOTBETCTBYIOLIEE KOJIUYECTBO MECT JUIs OOYUaIOLIUXCS ¢ YIETOM HapyLIEHUH UX 310POBbsL.

J151s1 oCBOSHHMS AUCIMIUTMHBI HHBAJIMAM U JIUIaM C OTPaHUYSHHBIMHI BO3MOXKHOCTSMH 3/I0POBBSI IIPEIOCTABISIETCS JOCTYI K TEYATHBIM
HCTOYHHKAM, UMEIOIIUMCS B HayuHol 6ubmuorexe Yenl'V, ¢ moMOLIbIO CHIEIMAIBHBIX TEXHUUECKUX CPEJICTB; HOCTYI € IOMOIIBIO
CHEUHUATbHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEICTB K JJIEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B (JopMe IJIEKTPOHHOTO
JIokyMeHTa B poHze HayuyHOH OnbanoTeku Yenl'yY mim 31€KTpOHHO-OMOIMOTEUHBIX CUCTEMAX.

Y4eOHO-MeTOIMUEeCKHe MaTepHaiIbl Ul OOYYAIOIIMXCS U3 YHCJIA WHBAIUIOB U JIUIl C OTPAaHHYCHHBIMH BO3MOXXHOCTSIMU 3I0POBbS
IPEIOCTABISIIOTCS B OpMax, alaliTHPOBAHHBIX K OTPAHUUCHUSIM UX 310POBbSI U OCOOCHHOCTSIM BOCIPUATHS HH(POPMALIUY.

JI11s1 ”HBaNMIOB | JIMII C OTPaHMYEHHBIMHA BO3MOXKHOCTSIMH 3I0POBBSI OCBOCHHE TUCIUIIMHBI MOXKET OBITh YACTHYHO WM ITOJTHOCTBIO
OCYIIECTBIICHO C UCMOIb30BAaHUEM AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTH.

Ilpn mnpoBeneHWM NPOMEXYTOYHOH aTTeCTallMid MO JAWCHUIUIMHE OOYYaroUIMMCS C HWHBAJIMAHOCTHIO W C OTrPaHMYEHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsSI 00€CIIEUMBAETCS MO HX 3asBJICHUIO MNPENOCTAaBICHHE B JIOCTYHMHOH (opMmMe B 3aBUCHMOCTH OT HX
WHIVBHUAYaJIbHBIX OCOOCHHOCTEH HMHCTPYKIMH O TIOPSJAKE IPOBENCHUS MPOMEXKYTOYHOW ATTECTAIlMH, OLECHOYHBIX CPEICTB H
BO3MOKHOCTU OTBETOB Ha 3a/laHus (MMCBMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIbIOTepe, MUCbMEHHO mpudrom bpaiing, c
WCIIONIb30BAaHUEM YCIIYT aCCHCTEHTA, YCTHO).

ITpu npoBeneHMu MpoLERyphl OLICHUBAHUS PE3yIbTaTOB 00YUEHMsI HHBAIMUIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/{0POBbSI
IpeaycMaTprUBaeTCs HCIOJIb30BaHue peaocTaBieHHbIX Yenl Y win coOCTBEHHBIX TEXHUUECKHX CPENICTB, HEOOXOIUMBIX UM B CBSI3H C
UX UHIUBUAYaJIbHBIMH OcoOeHHOCTSMU. [Ipu HEOOXOAUMOCTH MHBANIUAAM M JMIAM C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3J[0POBbBSI
IPEeOCTaBIsIeTCS NONOIHUTEIBHOE BpeMs JUIs IOJrOTOBKU OTBETA Ha 3aJlaHus, NPOLEeaypa OLICHUBAHUS PE3yNbTaTOB O0YUCHHUS 110
JCITUIUTHHE MOXKET POBOIUTHCS B HECKOJIBKO JTAIIOB.

© ®I'BOY BO «Henl'V»




03.03.02 ®u3uka, HanpaBJaeHHOCTH (Mpoduias) @usuka, PII/] "Metoas! pu3nko-xuMuyecKux
uccaegoanmii 1", 2025 r.H., ouHast popma o0yyeHuUst

ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporoxo:n 3aceganus Ne 06 ot 20.02.2025

[Ipencenarens YueHOro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun
3acenanuem kadeapbl GU3NKH KOHIEHCUPOBAHHOIO COCTOSTHUS

ITporoxon 3aceganus Ne 04 ot 18.02.2025

3aBenyromuii Kapeapoii COTJIACOBaHO B.Jl. byuenbHUKOB

ABTOD (COCTaBUTEIIH) J.A. 3axapbeBU4

CTpykTypa pa6oueii mporpaMmbl CO0OTBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1
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