banakoBckuii HH)XEHEPHO-TEXHOJIOTUYECKUN UHCTUTYT — (pUITHa
beneparbHOTO TOCYAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOTO YUPEKICHHUS
BBICIIIET0 00pa30BaHUs
«HanunoHnanbHbIN HCCIEN0BATENBCKUH A1EpHBIN YHUBEpCUTET « MU DN

@aKynpTeT aTOMHOW DHEPTETUKHU U TEXHOJIOTUI
Kadenpa «Pu3nka u ectTeCTBEeHHOHAYYHbIE JUCIIUILITUHBI»

PABOYAS ITPOI'PAMMA
10 JUCLUILIINHE

«XUAMUA

HanpaBJIeHne HOAT0OTOBKH

«09.03.02 UudopmaiimoHHble CUCTEMBI U TEXHOJIOT I

OcHoBHasi npodeccnoHaTbHAs 00pa3oBaTeJbHasi MPOrpaMMa

«MHpOpMALIMOHHBIE CUCTEMBI U TEXHOJIOTHUM

KBanudukanus BbINyCKHUKA

bakanasp

®opma 00y4eHust

3aouHasa

banakoBo



]_le.]]b OCBOCHHUSA NUCHHUIIINHDbI

[lenpto mpenojaBaHus JUCUUIUIMHBL SBJSIETCS TOJNMYYEHHUE 3HAHUM, HEOOXOAMMBIX IS
IUIOZIOTBOPHON JESITEIBHOCTH CIELUANNCTa. XUMUA (QOPMHUPYET TEXHOJIOTMYECKOE MHUPOBO33pEHUE
CHCLMAIIMCTOB  JJIi  MX  NPOU3BOJICTBEHHO-TEXHOJOTHYECKOM UM IPOEKTHO-KOHCTPYKTOPCKOM
po¢ecCUOHATILHOMN 1EATEIbHOCTH.

3ajaun M3y4eHUs AMCLUIUIMHBL M3Y4YEHHUE OCHOBHBIX 3aKOHOB U IMOHATUH OOLIEH XUMMH JUIS
aHaJIM3a MPOLECCOB, UCIIOIB3YEMBIX B MAIIMHOCTPOCHUH, a TAKKE BBIITOJIHEHUE XMMUYECKUX PACYETOB C
HCIIOJIB30BAHUEM CIIPABOYHOM JIMTEPATYpPBI, IOMOTAIOIIKME pELIaTh BOIPOCHl HAIEKHOCTH MATEPUAIIOB U
KOHCTPYKLIHH.

Mecto y4eOHoii AucuunInHbl B cTpykrype OOII BO

W3ydeHne kypca «XHMHH» CBSI3aHO C HEOOXOJUMOCTHIO 3HAHUI OCHOB MaTeMaTHKH, (DHU3HKH,
MH(OPMATUKH, IIUPOKOE HCIOJIb30BAaHUE, KOTOPBIX HE TOJBKO AAaET BO3MOXKHOCTH HamOojee TOYHO
BBIPA3UTh TEOPETUYECKHE 3aKOHOMEPHOCTH, HO U SBJISETCS HEOOXOIUMBIM HWHCTPYMEHTOM UX
yCcTaHOBJIEHMs. J[7s OCBOEHHS IUCHMILTUHBI «XUMHUS» HEOOXOAMMBI 3HAHWE, YMEHHE U BIIAJICHHE
MaTepuajioM MO MPEIUICCTBYIONIMM JUCHUIIMHAM B COOTBETCTBHM C TPEOOBAHMSIMU OCBOCHUS
MPOrpaMMBbl: MaTeMaTuKa; Qpu3nka.

Komnerennumn odyuyaromerocsi, popMupyembie B pe3yJibTarTe
OCBOEHUS TUCHHILIMHBI

B mnpomecce ocBoeHHMS JaHHOW AMCHUIUIMHBL Yy CTyAeHTa (HOPMHUPYIOTCA —CIIEAYIOIIHE
KOMITETCHIINH

YHUBEpCAJIbHbBIE:
Koa xomnerenuumn HaumenoBanue Nuaukatopsl JOCTHXKEHUS KOMIIETCHITUU
KOMIICTCHITUN
VKE-1 Cnocoben nucnonb3oBath | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
3HAHUA €CTECTBEHHOHAYYHBIX C€CTCCTBCHHOHAYYHBIX JUCITHUIIIINH, METO/bI
JMCIUTIINH, npuMensTp | MATEMATHUECKOTO  aHAM3a M MOJICIIMPOBAHMS,
TEOPETUUECKOTO i AKCIIEPUMEHTAILHOTO
METOALl  MaTEeMaTHYECKOTO
HUCCIEIOBAHUS
aHalisa M- MOACHHPOBAHUAL, | v yi'E_-1 Vmers: ucmons3oBaTh MareMaTHIecKue
TEOPETUICCKOI'O 1 | MeTombl B TEXHUYECKUX OPUITOXKCHUSAX,
9KCIIEPUMEHTAJIIBHOT'O paccUnThIBaTh OCHOBHBLIE YUCJIOBBIE
HCCICA0BaHUS B | XapaKTepUCTUKHN CIIyYailHbIX BEJIWYHMH, pelaTh
IOCTABIIEHHBIX 33129aX OCHOBHEIC 3aJa4d MAaTeMaTH4YECKOH CTaTHCTUKU,
peuiaTh TUIOBBIE pACUETHBIC 3a/1a4n
B-YKE-1 Brnanmers: MeTomamMu MaTeMaTHYECKOTO
aHaJM3a ¥ MOJEIMPOBAHMS; METOJAMU pPEIICHUS
3a7a4 aHajuuM3a W pacyera  XapaKTEPUCTHK
(U3MYECKUX CHCTEM, OCHOBHBIMH IpHUEMaMHu
00paboTku AKCTIEPUMEHTATLHBIX JTAHHBIX,
METOJaMU paboThI v MPUKIIaTHBIMU
MIPOTPAMMHBIMHU TTPOTYKTAMU
VYKII-3 Cnocoben  craButh  cebe | 3-YKII-3 3HaTh: OCHOBHBIE MIPUEMBI
00pa3oBaTeNbHBIE ENH IO a3 pexTuBHOTO YIpaBJIEHUS COOCTBEHHBIM
BOSHHKAIOUTHE  JKM3HEHHBIe | BPEMEHEM, OCHOBHBIC METOIMKH CaMOKOHTPOII,
CaMOPa3BUTHUS U CaMOOOpa30BaHUs HA TPOTSHKCHUH
3a/1auu, MOJOUPATH CITOCOOBI N
BCe JKM3HM C HCIIOJIb30BAaHHEM IHM(PPOBBIX




peleHHs u cpencTBa
pazBuTHs (B TOM 4YHCIEC C
UCTIOIb30BaHUEM U POBBIX
CPENICTB) TPYTUX
HEOOXOIUMBIX KOMIICTCHITUN

CpeAcTB
V-VYKII-3 VYmMerb: 3¢ ¢deKkTUBHO IUTAaHHUPOBATH H
KOHTPOJHPOBATH coOCTBEHHOE BpeMms,
WCTIOJh30BATh METO/IBI CaMOperyJISInH,

CaMOpPa3BUTUS U CaMOOOY4YeHHsS B TEUCHHE BCEi
KHU3HU C UCIIOJIb30BaHUEM LU(PPOBBIX CPEICTB

B-VKII-3 Bunagers: MeTrogamMu  yIpaBlICHUS
COOCTBEHHBIM BPEMEHEM, TEXHOJIOTHSIMHU
MPpUOOpPETEHUs, HCIOJIb30BAaHUS W OOHOBJICHHS

COLIMOKYJIBTYPHBIX U MPOECCHOHATBHBIX 3HAHUM,
YMEHHI, 1 HABBIKOB; METOJUKAMU CAMOPA3BUTHS U
camMoo0pa3oBaHUsl B TEUYEHHWE BCEM IKU3HU C
MCTOJIb30BAHUEM LIU(POBBIX CPEICTB

obmenpodeccuoHalbHbIE!

Koa xomnierenuuun HaumenoBanue Nuaukatopel JOCTHKEHUS KOMIIETCHIIUU
KOMIIETCHIIUU
OIIK-1 Criocoben npuMmeHaTh | 3-OIIK-1 3HaTh: OCHOBBI €CTECTBEHHOHAYUYHBIX U
€CTECTBEHHOHAY4YHbIE u O6H_IeI/IH)KeHepHBIX JUCIMIIINH, METOAO0B
OBIIeHHKEHEpHble  3HAHMs, | MATEMATHUECKOrO aHATM3a H MO/IEIMPOBAHHS
2
V-OIIK-1 YMerb: NpuUMEHSATh OCHOBHBIE 3aKOHBI
METOJbl  MaTEMaTH4YECKOIo
€CTECTBEHHOHAYYHBIX u OOIICMHKEHEPHBIX
Hallu3a U M HWPOBAHUSA
aHamsa OACTHPOBARMA, | oy rprmum pu peLeHnu CTaHIapTHBIX
TEOPETHICCKOTO 1| npodeccnoHa IbHBIX 3a1a4
9KCIEPUMEHTATIBLHOTO B-OIIK-1 Bnamers: MaTeMaTHYECKUM allapaToM;
WCCIIEIOBAHUS B | METOJAMH TEOPETHYECKOTO U IKCIEPUMEHTAIIBHOTO
1podeCCHOHATBHOI UCCIEOBaHUsI  OOBEKTOB  MpodecCHOHATBHON
JEATEIIbHOCTH ACATCIBHOCTH
3agaum BOCIMTAHMS, peajiu3yeMble B PAMKAX 0CBOCHMS IV CIUNIJIHHBI
. Hcnons3zoBanue Bogneuenue B
Hampasnenue/ | Co3naHue ycioBHid,
BOCIIMTATEIBLHOIO MOTEHIMAJIA Pa3HOIUIAHOBYIO
LU o0ecrneunBaromux .
y4eOHON JUCITUTUTHHBI BHEYYEOHYIO JIeATEIbHOCTh
[Mpodeccrona | bopmuposanue KyabTypsl | Vicrons30BaHue BOCIHTATENLHOTO 1.Opranusanust Hay4HO-
IBHOE U HCCJIEIOBATEILCKON U HNOTEHLIMAA JUCLUIUINH MIPAKTUYECKUX KOH(pEpEeHINNA U
UHXCHEPHOU po¢eCCHOHATBHOTO MOAYIIS IS BCTPEY C BELYIIUMH
TPYAOBOE .
nesrenpHOCTH (B16) (hopmMupoBanus GOPMHPOBAHUE CIIEUAIIACTAMH TIPENIPUATHI
BOCIIUTaHUE

KYJIbTYPBI HCCIIEA0BATEILCKON U
MHKCHEPHOH JISSITeIbHOCTH 3a CYET
MPAKTHYECKUX CTYIEHYECKUX
HCCIIE/IOBAaHUI COBPEMEHHBIX
IMPOU3BOJICTBEHHBIX CUCTEM;
HpoeKTHOﬁ JACATCIbHOCTU CTYJICHTOB
o pa3paboTKe U ONTUMHU3ALUN
TCXHOJIOTHYCCKUX CUCTEM, CBSI3aHHOM
C peIlICHHEM PeaabHbIX
IIPOMU3BOJICTBECHHBIX 3a1a4,
MIPOXOKACHHUS Yepe3 pa3HooOpa3HbIe
UTPOBEIC, TBOPUYECKUE, (DECTHBATBHEIC
(hopMeI, TpeOyroIue aHAIN3a
CJIO)KHOTO 00BEKTA, TOCTAHOBKU
OTHOCHTEIILHO HETO
npeoOpa30BaTeNbHBIX 33aa4 IS HX
ONTUMAJIBHOTO PCHICHUA.

ropojia ¥ BeTepaHaMH aTOMHOM
oTpaciu.

2. OpraHuzauus U NpoBeJeHHe
MPEAMETHBIX OJIMMITHAT 1
ydacTHe B KOHKypcax
npodeccHoHaIbHOTO MacTEPCTBA.




CTpykTypa ¥ coep:kaHue y4eOHOM THCIUTIINHbI
Jucuummba mpenonaercs cryneHTamMm B 1-m cemectpe. OOmas TpyZOeMKOCTb JTUCIHUILTHHBI
COCTaBJISICT 2 SAWHHUITEI, 72 aK. Jaca.

Kasennapublii miaun
Ne HaumenoBanue Bunpl yueGHO# ATTecTanus MakcumanbHBIN
paznena (Tembl) JIEATEIIbBHOCTH paszzaena Oarmn
JUCITATITUHBI (dac.) (bopma)* 3a pazaen™™

bl

D Hokwes g2
o

UTaGopaTopHbIe
[IpakTnueckue

Jlexmn

mg Bcero

azgeda 1 — «OCHOBBI XUMHU W)

IIepnonnueckas
cucTeMa
3JIEMCHTOB B CBETC
TEOPUU CTPOCHUS
aTroma.
Xumudeckas CBI3b
U CTPOEHHUE
MOJIEKYJI

1 KucnorHo-
OCHOBHEIE B
OKHUCIIUTEIILHO-
BOCCTAaHOBHUTEIIbHEI
2 € CBOMCTBA 25 1 4 20
BCILIECTB
Xnumuueckas
KUHETHKA U
paBHOBECHE

21 1 20

KU Nel-9 30
(MMCbMEHHO)

Pazne 2 — «QJeKTpoXumMus»

Mertanmsl.
ONEKTPOXUMHUYUECK

HUC CUCTCMBEI.
2 | 3 | Tamssammueckue | 262 | 2 | 22 gp | KU Ne2-16 30

(MMCHMEHHO)
DIIEMEHTHI.

DNEKTPOIHU3 COJICH.

Bua npomexyTouHoit
aTTecTanuu

* - COKpalIeHHOe HauMEeHOBaHHE (POPMBI KOHTPOJIS

** - cymMMa MakCUMAaJIbHBIX 0aJToB JI0JDKHA ObITH paBHa 100 3a ceMecTp, BKIIIOYAs 3a4eT U (WIIH) DK3aMEH
CoxpamieHHOe HaUMEHOBaHHUE (POPM TEKYIIETO KOHTPOJIS U aTTECTAIINHU Pa3eIiOB:

7212 | 4 | 6/2 62 3auer 40

O0o3HaYeHne IMosHOE HAUMEHOBaHHUE

KN KoHTposs 1o uroram

3 3auer




Copep:kaHue JEKIMOHHOTO0 Kypca

Tema sexuun. Bonpocsl, oTpadarbiBaeMble Ha JIEKIIUH

Bcero
JacoB

YuyedHO-
MeTOANYecKoe
odecrmeyeHue

1

3

Jlekuusa 1. Ilepuoamueckasi cucreMa 3J1€eMEHTOB B CBeTe TeOPHUM
CTPOeHHus aTOMa. XHMHUYeCKasi CBSA3b U CTPOEHHE MOJIEKY.JI.

1. Ilepunoauueckuii 3akon .M. MenneneeBa u Ba 3tana €ro pa3BUTHS.
2. CTpyKTypa NepHOAMYECKONH CHUCTEMBI 3JIEMEHTOB: MEPUO/IbI, TPYIIIbI.
3. BaneHTHOCTD.

4. OCHOBHBIE BU/Ibl U XapaKTEPUCTUKH XUMUUYECKOH CBSI3H.

5. KoBanenTtHas cBaA3b. MoHHas cBs3b. JJOHOpPHO-aKLENTOPHHAS CBSA3b.
BonoponHas cBsi3p. MeTtajunyeckast CBs3b.

1-7

Jlexuust 2. Kuca0THO-0CHOBHBIE U OKHMCJIUTEIBHO-
BOCCTAHOBMTE/IbHbIE CBOICTBA BelllecTB. XHMMHUYECKasi KHHETUKA H
paBHOBecHe

1. OKHCTUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIH.

2. CreneHb OKUCIICHHUS.

3. [Iporuecchl OKUCIEHUS U BOCCTAHOBJICHHUS.

4. CocraBieHHE YpaBHEHMH  OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKiuu: METOJOM dJEKTPOHHOTO 0OanaHca, HOHHO-3JIEKTPOHHBIM
METOOM.

5. XuMudeckasi KHHETHKA.

6. 3aBUCHMOCTh CKOPOCTHM XUMHUYECKOW pEaKIUH OT KOHIIEHTPAIHHA
pearupyromnux BelecTB, 3aKOH JACHCTBUS MacC, KOHCTaHTa CKOPOCTH.

7. KoHcTaHTa paBHOBECHS TOMOTCHHBIX M T€TEPOT€HHBIX POIIECCOB.

8. CMmenienne xumuieckoro pasHosecus u npunuuin Jle [larensbe.

Jlekuust 3. MeTanibl. DJIeKTPOXUMHUYECKHE CHCTEMBI.
I'anbBaHu4Yeckue 3j1eMeHThl. DJIEKTPOJIU3 COJICH.

1. Ctpoenue, ciocoObl MOTYYEHHsI, CBOHCTBA METAJLIOB.

2. PaBHOBecue Ha rpaHHUIIe METAIII—PaCTBOP.

3. DnexTpoaHblii moteHuan. CTaHIapTHBIN BOJOPOIHBIA AIEKTPOI.

4. Psig cTaHAAPTHBIX 3JEKTPOIHBIX MOTEHLIHATIOB.

5. YpaBHenue HepHcra.

6. [anpBaHWYECKUl DTIEMEHT.

7. DNeKTPOABMKYIIAsl CUJIA DJIEMEHTA.

8. DnekTponus pacmiaBoB. PacTBopuMbIe 1 HEPaCTBOPUMbBIE aHOIBI.

9. Dmnexktponu3 pacTBOpoB. KaromHele W aHOAHBIE TIPOIECCHI TPHU
AJIEKTPOJIN3€ BOJHBIX PACTBOPOB AJIEKTPOJIUTOB.

10. 3akonsr Dapanes.

1-7

Ilepeyenn npakTH4YecKUX padoT - He NPeAYCMOTPEHbI Y4eOHBIM IIAHOM

Ilepedyens s1abopaTopHbIX padoT

Tema s1abopaTopHoii pa6oTsl. Bonpockl, oTpadaTbiBaeMble Ha Bcero Y4eOHo-
JIaDOPATOPHOM 3aHATHH JacoB METOJIHYECKOe
odecmevyeHue
1 2 3
Tema: «KHCJIOTHO-0CHOBHBIC 1 OKHCJINTEIBHO-BOCCTAHOBHTEILHDBIE 2 5-7, 8

CBOJCTBA BelleCcTB
XHUMHUYECKOE PABHOBECHE U CKOPOCTh XUMHUUYECKOHN PEAKIIUHU




Tema: «KHCJIOTHO-OCHOBHBIE M OKHCJINTEJILHO-BOCCTAHOBHTEIbHbBIE
CBOMCTBA BellecTB

Xumuueckasi KHHETUKA U PAaBHOBECUE»
OKHCINTEIbHO-BOCCTAHOBUTEIBHEIC PEAKIIMU

5-7,9

Tema: «Mertanbl. DJIeKTPOXUMHUYECKHE CHCTEMBI.
l'anbBaHM4YecKHe 3JIEMEHThI. DJIEKTPOJIN3 COJIei»

DIIEKTPOJIH3

o-7,11

3amaHus 1J151 CAMOCTOATEIbHOI PadoThI CTY/IeHTOB

Bomnpoce! 111 caMOCTOSATEILHOTO U3yYeHUs (3a1aHusl)

Bcero
Yacos

Yyeono-
METOANYEeCKOe
o0ecreuenue

1

2

3

Ilepuonnyeckass cucreMa 3J1€MEHTOB B CBeTeé TEOPHH CTPOCHHSA
aTomMa. XMMHYEeCKas CBA3b M CTPOCHHE MOJICKY.I.

CBs13p XMMMH € APYTUMHU HayKaMH. 3HAYEHUE XUMUU B CTPOUTEIILCTBE U
IPYTUX  OTpacisiX  IPOMBIIUIEHHOCTH. XHUMHYECKHE  PAaCUeThl.
CamocrosTrenbHass paboTa MO OCHOBHBIM 3aKOHOM XHMMHUHU. McTopus
pa3BUTHs TIpeACTaBlIeHUN O cTpoeHun aroma. llepBeie Mozenu
ctpoerust aroma. llonarne o kBaHTOBOW MexaHuke. CocraBiieHUE
ANEKTPOHHBIX M rpaduueckux (GopMyn aTOMOB M HOHOB. 3HAuY€HUE
NIEPUOANYECKON CUCTEMBI JJIEMEHTOB.. PagnoakTuBHOCTS.
OHepreTu4eckue IuarpaMMbl TOMO- M TE€TEPOSACPHBIX ABYX-aTOMHBIX
MOJIEKYJI U1 MOHOB, COCTOSIIIIUX U3 aTOMOB 3JIEMEHTOB BTOPOT'O IIEPUOJA.
Pacyersl ummHBI cBA3M. B3aumopneicTBUE MEXIy MOJEKYJIAMH.
KommekcoobpazoBarenu u  Jgurasjpl. Tumbl  KpUCTAIMYECKUX
pemerok. da3oBble NpeBpaleHUs BELECTBA

20

1-7

Kuca0THO-0CHOBHBIE H OKHUCJIUTECIbHO-BOCCTAHOBUTECJIbHBIC
CBOMCTBA BellleCTB. XMMHYECKAsA KHHETHKA U paBHOBECUEC
OCHOBHBIE KJIACCHI HCOPTraHNYCCKUX COCTUHCHHI. CamMocTosTelbHas

pabora 1O KJaccaM HEOPraHWYECKUX COeAMHEHWH. TunuuyHble
OKHCIIUTEIM W  BOccTaHOBUTENW.  HampaBneHue — mpoTekaHus
OKHCJINTEIBHO-BOCCTAHOBUTEIIBHBIX peaxiuil. Onpenenenue
SKBHMBAJIEHTOB OKHMCIIMUTENS U BOCCTAaHOBUTENS. PoJb cpenpl B poueccax
OKHCJIEHUS-BOCCTAHOBJIECHUS. MOJNEKYIIPHOCTh W MOPSJIOK peaKiuil.
BnusHue karanuzatopa Ha CKOpocThb peakiuu. CIO0XHbIE peakIuu.
dopmanpHas KUHETHKA. OddexTuBHOE BpeMs peakiuu.
KBaszupaBHOBeCcHOE npUOIKEHUE. ConpsikeHHbIE peakuuu.
KBasucrammonaprnoe npubauxeHue A1 Mocae0BaTeIbHBIX peaKIHil

20

1-7

Mertannbl.  JJeKTpOXHMH4YeCKHe cucTeMbl. [aJabBaHMueckue
3JIeMEHTbI. DJIEKTPOJIM3 COJIei

Poxnenune snextporexHuku. Ilpumenenume snexrposmsa. Ilomyduenue
METAJUIOB C HCIIOJIB30BAHMEM DJIEKTPOJIM3a. OJIEKTPOJMUTBI WU HX
cBorctBa. ['asbBanm3anus. [IpuMeHeHHE rajabBaHWUYECKMX IOKPBITHH.
KoHneHTpannoHHbIe raJbBaHUYECKUE IIEMEHTBI. AKKYMYJISTOPBI.

22

1-7

PacuerHo-rpadgmyeckasi paboTa He peIyCMOTPeHa Y4eOHbIM INIAHOM




Kypcosasi paGora He npexycMoTpeHa y4eOHBIM IVIAHOM

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

[lpu peanuszauuu ydyeOHOro Marepuana Kypca «XHUMHs» HUCHOJB3YIOTCS  pa3InyHbIE
0o0pa3oBaTeNbHbIE TEXHOJOTHH, CIOCOOCTBYIOIIUE CO3/IaHUI0 aTMoc(epbl CBOOOIHONW W TBOPUECKOU
JMCKYCCUU KaK MEXJY IPENoIaBaTeIeM U CTYAEHTAMH, TaK U B CTyJAEeHUYECKOU rpynmne. Llenpro npu s3Tom
ABJISACTCS BBIpa6OTKa Y CTYACHTOB HABLIKOB U KOMHGTGHHHﬁ, IIO3BOIAKOIIUX CaMOCTOATCIIBHO BCECTHU
HCCIIEIOBATEIBCKYIO0 U HAYYHO-TIEArOTHIECKYIO paboTy.

AynuTOpHBIE 3aHATHSA NPOBOJATCA B BUJIE JEKUUM ¢ ucnonb3oBaHueM IIK u xommbproTepHOro
MIPOEKTOpa, MpPaKTHUYECKUX 3aHATUH, ¢ wucnonb3oBanueMm [IK mnpu  mpoBegeHun  pacueros.
CaMmocrosiTenbHass paboTa CTYIEHTOB IPOBOAMUTCS IOJ] PYKOBOACTBOM IIPEINoAaBaTesieil, ¢ OKa3aHHEM
KOHCYJIbTAIMI U MOMOIIH MPHU MOArOTOBKE K KOHTPOJILHBIM paboTaM, BHIITOJIHEHUHU JOMAIIHUX 3aJaHHH

B pamkax yueOHBIX KypcOB MOTYT OBITh TPEAYCMOTPEHBI BCTPEYM C NPEACTABUTEISIMU
POCCHHCKMX U 3apyOeKHBIX KOMIAHHM, YHHMBEPCUTETOB, TOCYIapCTBEHHBIX M OOLIECTBEHHBIX
OpraHM3alMi, MacTep-KIacChl IKCIEPTOB U CIIELIUATUCTOB.

DoH/ OLIECHOYHBIX CPEICTB

@OHJT OLEHOYHBIX CPEACTB MO JAUCLUUIUIMHE OOECIEeYMBAET MPOBEPKY OCBOEHHUS IUIAHUPYEMBIX
pe3ysbTaToB O0y4yeHHUs! (KOMIIETEHUUH M MX HHIUKATOPOB) IOCPEJCTBOM MEPOIPHUSATHI TEKYLIEro,
pYOEXKHOT0 U IPOMEXKYTOUYHOTO KOHTPOJIS MO JUCLMILIIUHE.

CBsa3p Mexay (opMUpyEMBbIMH KOMIETEHUMSIMM U (OpMaMHU KOHTPOJISI HX OCBOCHHS
IIPEJCTaBICHA B ClIeAYIOLIeH Ta0auLe:

HaumenoBaunue
Ne Kona u HauMeHOBaHUE HHIUKATOPA HaumenoBanue

KOHTPOJHMPYEMBIX o
/1 JOCTHIXXCHUA KOMIICTCHIINHN OLICHOYHOI'0 CPCACTBA
pa3zenoB (TeMbl)

Bxo/1HO#1 KOHTPOJIB
YKE-1 Bormpocs! BXoaHOTO
KOHTPOJISA (IMCHbMEHHO)
ATTecTtanus pa3fenoB, TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH
2 Paznen 1 «OcuoBel | YKE -1; YKII-3; OIIK- 1.

1 | BxoaHoif KOHTPOJIb

XUMHAM» KoHTpouib 1o utoram
- (MUCHMEHHO)
3 Paznen 2 YKE -1; YKII-3; OIIK- 1.
«DNEKTPOXUMUS KonTposns no uroram
- (MUCBMEHHO)

HpOMe)I(y'TO‘lHa}I aTTcCTanusa

Bompocs! k 3ageTy

4 | 3ager YKE -1; YKII-3; OIIK- 1.
(ycTHO)

BxonHo# KOHTpoONb MpeAHa3HaueH Uil BBISABICHUS MPOOEIOB B 3HAHUAX CTYAEHTOB U FOTOBHOCTH MX K
MOJyYeHHUI0 HOBBIX 3HAaHUK. OIIEHOYHBIE CPEACTBA JUIS BXOJHOTO KOHTPOJS MPEACTaBISIOT COOOMH
TECTUPOBAaHUE, KOTOPOE BBIJAIOTCS CTYJE€HTaM B MMCbMEHHOH opMe.

IlepeyeHb BONPOCOB BXOAHOI0 KOHTPOJIS
(TectupoBanmue)
1. K xuciioTam OTHOCHUTCS KaK/10€ W3 BEIIECTB, YKA3aHHBIX B PAY
1) H2S, HNOs, HBr 3) HC1, H,S04, KCI



2) HI, HsP04, NH3 4) HCI O4, CH4, H,S

2. B nopsinke ycuineHuss HEMETATUTHUECKUX CBOWCTB XUMUYECKUE JIEMEHTHI PACIONIOKEHBI B
psany

1)P—-S— CI 3)0—-S—Se

2)N— P — As 4)S —>P — Si

3. ATOM XJIOpa UMEET PaCIPE/ICICHUE AIEKTPOHOB I10 CIIOSIM:

1)2,8,5 3)2,8,6

2)2,8,7 4)2,8,8

4, B coenuHEHHMH € BOJOPOIOM CTCICHb OKHCICHHS -2 BCErJa MMEET KaXIbId M3 JBYX
XAMHYECKHUX DJIEMEHTOB:

1O, S 3)0,C

2)S, N 4) S, Cl

5. Peakmus ropennst ammuaka, ypasaenue koropoit 4NHs + 30, = 2N, + 6H,0 +Q, sBisiercst
peakuuein

1) 6e3 U3MeHEHHS CTEICHEH OKMCICHHUS, KaTATUTHYCCKOM, DK30TEPMUIECKO

2) ¢ UI3MCHECHUEM CTEIICHEH OKHMCICHHS, HEKATaTMTHICCKOM, HI0TEPMHUCCKOM
3) ¢ U3MEHCHHUEM CTEIICHEH OKUCICHHS, HCKATATUTHYECKOM, 9K30TEPMUIECKOI
4) 06e3 U3MCHEHUS CTEIICHEH OKUCIICHH S, HeKATATUTUYCCKOM, SK30TEPMUIECKOM

6. Honsl Bom0Opoaa U KUCIOTHOTO OCTaTKa MPU AJIEKTPOIUTUUECKON JUCCOIUAIIHN 00pa3yIoT
1) NaH,PO4 1 NazPO4 3) HNO3 u NH3
2) H,SO4 u HBr 4) KzSiOg n HC1
7. B cooTBeTcTBUM ¢ COKpalleHHBIM HOHHBIM YpaBHEHHUEM Cu* + 20H =
Cu(OH); B3anMoIeHCTBYIOT
1) CuSO4 u Fe(OH), 3) Cu,SO3 u NaOH
2) CuCl; u Ca(OH); 4) KOH u Cu,S
8. Oxcupa MarHusi pearupyer ¢
1) CuO 3) HNO;
2) Ca(OH); 4) KOH
9. OcHoBaHMe U CONb 00Pa3yOTCs MPU B3aUMOACHCTBUU
1) Ba(OH); u KNOs 3) Cu(OH), u ZnCl,
2) NaOH u Fe»(S04)s 4) KOH u H,S04
10. B mepuoge HeMeTAIIMYECKHE CBOMCTBA XHMMHUYECKUX OJJIEMEHTOB C YBEIMYEHHEM

ATOMHOT'O HOMECpa YCUIIMBAIOTCS, IOTOMY 4YTO

1) HE U3MEHSAECTCA YUCIIO QJICKTPOHHBIX CJIOCB B ATOMC

2) U3MEHSETCS BAJICHTHOCTD AJIEMEHTOB B BOOOPOJHBIX COCIUHCHUAX
3) YMCHBIIACTCA YUCIIO IJICKTPOHOB BHCIITHETO 3JICKTPOHHOT'O CJIOA
4) YBCIMYHUBACTCA YHUCJIO 3JICKTPOHOB BHCIIHET'O SJICKTPOHHOI'O CJIOA

Texkymuil KOHTpOJIb — 3TO HEHNPEPBIBHO OCYIIECTBIISIEMBIA MOHMTOPUHI YPOBHSI YCBOEHUS

3HaHUU U GOPMUPOBAHUS YMEHHUI U HABBIKOB B T€UEHHE ceMecTpa. TeKylmuil KOHTPOIb 3HaHUN, YMEHUN

U HaBBIKOB CTYJIEHTOB OCYIIECTBISETCS B XOJ€ Y4YEOHBIX (ayAWTOPHBIX) 3aHITUHA, NMPOBOJUMBIX IIO

pacCIiuCaHUIO. (DopMaMI/I TCKYLICTO KOHTPOJISA BBICTYIIAOT OIIPOCHI HA MPAKTUYCCKUX 3aHATUAX, PCHICHUC

KOHTPOJIbHBIX pa60T, JOKJIaabl 1 pe(bepaTLI.

Ilepeyenb TeM AJ1d MOATOTOBKH AOKJIA/Aa
1) buotexHoONOTHs ¥ TeHHAst HHXKeHepHs - TexHojoruu X XI Beka.
2) HaHoTexHONOTUST KaK TPUOPUTETHOE HAIMPABJICHUE pAa3BUTHS HAYKH W TPOU3BOJCTBA B

Poccuiickoit ®enepanuu.

3) CoBpeMeHHbBIE METOIBI 00€33apaskuBAHIS BOIBI.
4) ANOTpONHS METAILIOB.
5) XKuznb u nesrensHocth J[.M. Menneneena.



6) «IlepuonnueckoMy 3akoHy OyIyliee He TPO3UT Pa3pPYIICHUEM. .. »

7) Cunres 114-ro snemenTa - TpuyMd pOCCHHCKHX (HU3UKOB-SIICPITHKOB.

8) Usoromsl Bogopoa.

9) Mcnonb3oBaHue paTdOAKTHBHBIX H30TOMOB B TEXHHUSCKHUX LIEIISX.

10) PeHTreHOBCKOE M3JIy4EHUE U €0 UCIOIB30BAHUE B TEXHUKE M METUIIMHE.

11) ITIna3ma - 4eTBEpTOE COCTOSIHUE BEUICCTBA.

12) AmopdHbie BelecTBa B IPUPOIC, TEXHUKE, OBITY.

13) Oxpana oOKkpyKaromieid Cpeiabl OT XHMHUYECKOro 3arps3HeHus. KonuuecTBeHHBIC
XapaKTEPUCTHKH 3arPsS3HEHUS] OKPYKAIOIIEH Cpe/ibl.

14) Xusus u gesrensrocts C. Appenunyca.

15) Bxiiag 0TE€4eCTBEHHBIX YUCHBIX B PA3BUTHE TCOPUH HIEKTPOTUTUICCKON AUCCOIHAIIUH.

16) Mcnonb3oBaHHe MUHEPATBLHBIX KUCIOT HA MPEANPUATHSIX PA3IUNIHOTO MPOPHIIS.

17) BupTtyainbHOE MOJCTUPOBAHUEC XMMHUYECKUX TPOIIECCOB.

18) DreKTpoau3 pacTBOPOB AIIECKTPOJIUTOB.

19) DreKTpoau3 pacIuIaBOB JICKTPOIUTOB.

20) IlpakTHyeckoe  TpPUMEHEHHE  3JICKTpOIM3a:  paQUHUPOBaHUE,  TaIbBAaHOIUIACTHKA,
rajJbBaHOCTETHSI.

21) Ponb MeTaisioB B MCTOPUHU YEJIOBEYECKOW IMBWIM3ALMH. VICTOpHS OTEUECTBEHHOH YepHOit
MeTtamyprun. COBpeMeHHOE METAJUTYPTUYECKOe MMPOU3BOJICTBO.

22) Vctopust OTEYECTBCHHOW IBETHOW MeTauTypru. Poiib METalioB M CIUIABOB B HAy4YHO-
TEXHUUYECKOM Mporpecce.

23) Koppo3ust METIIIIOB M CIIOCOOBI 3aIUThI OT KOPPO3HH.

24) VHepTHbIC WK OJAropOHbIC Ta3bl.

25) Posxnarorue coiv - raJloreHbl.

26) Vcropus 1MIBEICKOM CITHYKH.

27) CoBpeMeHHBIC IIPE/ICTABICHUS O TEOPHH XUMHUECKOTO CTPOCHHUSL.

28) XuMmust yrieBo0pOIHOTO ChIPhs B MOst Oymyiias mpodeccus.

29) VYri1eBoJ0pOIHOE TOILTHBO, €T0 BH/IBI U Ha3HAUCHUE.

30) CBapouHOE MPOU3BOJCTBO U POJIb XUMHUH YIIIEBOJOPOIOB B HEM.

ATtTecTanys pasjena o AUCUMIUIMHE - CUCTEMA CTaHAAPTU3WPOBAHHBIX 3aJaHU, MMO3BOJIIOIIAS
aBTOMATHU3HPOBATh MPOLEYPY U3MEPEHUSI YPOBHS 3HAHUI U YMEHHUM 00ydaromerocs.

KoHTpoJib 10 uTOram (KOHTPOJIbHASA padoTa)
Bapuant Ne 1

1. K kakuMm KiaccaM HEOPraHMYECKHX COCAMHEHHH (OKCHI, TEPOKCH], KHUCIO0Ta, OCHOBAHUE,
amOTepHBIN THAPOKCH, CONb) OTHOCATCA yka3zaHHble BemecTBa: NaOH, KCI, NaHSO4, CO,?

2. K xakum nepuony, rpymnmne u noAarpymnie nepuoaudeckoi cucrteMsl .M. MenneneeBa oTHoCSTCS
3JI€MEHTHI LIMHK U XJIOp?

3. CocTaBbTe YpaBHEHHUSI DJIEKTPOITUTHUECKOM TUCCOIUAIIMHN CIIENYIOIINX BEIIECTB:

HZSO3 —

AlCl3, —

Fe(OH)3. —

4. CocTaBbTe MOJIEKYJIIPHBIE YPABHEHUS CIAEAYIOIINUX PEAKIUMN:

MnSO,; + NaOH —

KNO3; + H,SO4 —

5. UeMy paBHa CTETIeHb OKUCIICHHS aTOMOB Mapraniia u cepsl B KMnO4 u H,S?

6. PaccunraiiTe MaccoByto oo (porueHTsl) yraepona B merane (CH,).



7. YcTaHOBUTE COOTBETCTBUE MEXAY HA3BaHMEM BEIIECTBA M TUIIOM KPUCTAJUINYECKON PEIIETKH.
(OTBeT 3anuIIMTE B BUIE TIOCIE0OBATEIILHOCTH OYKB.)

1) Xnopun HaTpwsl. a) MonekynsipHasi.
2) Anmas. 0) Meramumnueckasi.
3) Xmop. B) MoHHasl.

4) LluHK. r) ATomHasl.
OTBET: i,

8. Pacnionoxute popMyIibl CIASAYIOMIMX BEIIECTB 110 YOBIBAHUIO CTEIICHU OKHCIICHUS aTOMa a30Ta.
(OTBeT 3anumuTe B BUJIE IMOCIEI0BATEILHOCTH ITUGD.)
1) N2; 2) N2O; 3) NHs; 4) N2Os.
OTBET i, .
9. B rpynmax ¢ Bo3pacTaHHUEM MOPSIIKOBOIO HOMEpa pajnyChl aTOMOB
OTBET: i,
10. Okcuny SO, COOTBETCTBYET FI/IIIpOKCI/II[, (hopMyIia KOTOPOTO ......c.eenvnnne...

Bapuant Ne 2

1. K xakuM KiaccaM HEOpPraHMYeCKHX COSAMHEHMH (OKCH], TMEepPOKCUM, KUCIOTa, OCHOBAHHE,
amM(pOTEepHBINA THAPOKCHI, COJIb) OTHOCATCS yKa3zaHHbIe BemecTBa: NazPO,, Ba(OH),, ZnO, H,S?

2. K kakuM mnepuony, Trpymnmne U moArpymmne mnepuoaudeckoir cucrembl JI.M. Menneneesa
OTHOCSATCS 3JIEMEHTBI HATPUI U KUCIOPOa?

3. CoctaBbTe ypaBHEHUS IEKTPOIUTUYECKON TUCCOLUAIIMU CIICTYIOIUX BEIIECTB:

HzSO4 —

HF —

Cu(OH); —

Ca(NOs), —

4. CocraBbTe MOJICKYJISIPHBIC YPAaBHEHUS CIICIYIOIINX PEAKIIHUNA:

MgSO,4 + NaCl —

Fe(OH); + HNO3; —

5. Uemy paBHa cTerneHb OKUCIeHUs aToMOB xJiopa u ¢ocdopa B KCIO3 u P,O10?

6. PaccumraiiTe, CKOJIBKO MOJb ra3a COAEpPKUTCS B 224 11 ra3a npH H. y. (I3BECTHO, YTO IIpH H. y. 1
MOJTb Ta3a 3aHuMaet 22,4 ).

7. YcTaHOBUTE COOTBETCTBHE MEXKAY HAa3BaHHEM BEIIECTBA W THUIIOM KPHCTAIUTMYECKOW PEIIETKH.
(OtBer 3anuiIuTe B BUAE MOCIEAOBATEIHLHOCTH OYKB.)

1) Xnopun kamus. a) MonekynsipHas.
2) Anmas. 0) Mertammueckas.
3) Mox. B) MoHHas.

4) XKeneso. r) ATomMHasl.
OTBET! i,

8. Pacnionosxute popMymbl CAEAYIOMIMX BEIIECTB MO YOBIBAHUIO CTETIEHU OKHCIIEHUS aTOMa a30Ta.
(OTBeT 3anumuTe B BUJIE MOCIIEI0BATEILHOCTH IIUGD.)

1) N,; 2) N,O: 3) NH3; 4) N205.

OTBET! iviiiiiiee, .

9. B mepuogax ¢ Bo3pacTaHuEM MOPSAKOBOTO HOMEPA PATUYCHI ATOMOB ......evvennnnn.... .

10. Okcuny BaO cooTBeTcTBYET THAPOKCHI, POPMYIIa KOTOPOTO ...vv'vveennnsnnn.

HpI/I 3a04YHOMI (bopMe OGy‘leHI/I}I B Ka4eCTBC OLCHOYHOI'O CPCEACTBA aTTeCTAllMKU pa3aciia
HCITOJB3YETCA TaK)KE KOHTPOJIbHAA paﬁoTa.

Koumponvnasa paboma — CpencTBO TNPOBEPKH YMEHHUH TPUMEHSATh IIOJyYEHHBbIE 3HAHUS
BBITIOJIHEHUS 33JJaHUN THUIIA [0 TEME WIM pa3jienly. Bkitouaer BBIONTHEHUE 33a[JaHUN Ha KCIIONb30BaHUE
Pa3IMYHBIX CHUCTEM CUWCJIICHUS M HAa COCTABJICHHE OCHOBHBIX THIIOB aJTOPUTMOB. BhIMOnHsETCS 1O



VHUBUIYaTbHOMY 33J[aHUI0, YKAQ3aHHOMY B METOIMYECKUX YKAa3aHUSX IJIsl BBIOJHEHUS! KOHTPOJIBHBIX
pa0or.
[TpoMexyTouHast aTTECTAIs 10 AUCIMIUIMHE B COOTBETCTBUH C YU4eOHBIM IJITAHOM HAIlpaBJICHUS

npoBoautcs B (GopMe 3adera. 3aveT IO AWCHUIUIMHE MPEICTaBIIsieT cOOOH WTOrOBOE HCIBITAHUE IO
npoheCcCHOHATBHO-OPUEHTHPOBAHHBIM npobIeMam, yCTaHaBIIHMBAOIIECe COOTBETCTBHUE
HOATOTOBJICHHOCTH CTY/ACHTOB TPEOOBaHUSAM 00pa30BaTEIbHOTO CTAHAAPTa. 3a4eT HPOBOJHUTCS C LEIBIO
HPOBEPKU YPOBHS M KauecTBa (POPCHPOBAHHOCTH KOMIICTECHIMI B paMKaxX COOTBETCTBYIOILETO dTama W
MO3BOJIACT BBIABHUTHL U OLCHUTH TCOPCTHYCCKYIO M IPAKTUYCCKYIO IOATIOTOBKY CTYACHTA IJIA PCIICHHA
npodeCCHOHATBHBIX 3a/au.

Bonpochbl BBIX0HOT0 KOHTPOJIS (3a4€T)

1. IlpeameT u 3a7a4u XUMUHU. Y CTIEXU COBPEMEHHOU XUMUHU.

2. OcHoBHbIE TOHATHS XUMUU. OCHOBHBIE 3aKOHBI XUMUHU.

3. Crpoennst atoma. CoctaB aTroMmHbIX sjep. M3oTombl, u300aper SnepHas Monaenb aroma
(Pesepdopm). Teopus Ilmanka. Iloctynmatel Bopa. KopmyckynsipHO-BOJHOBBIE CBOWCTBA DJICKTPOHA.
VYpaBuenue ne-bponis.

4. KBanToBple umcna: riaBHoe (n), opOurtanbHoe (1), mMarHuTHOE (M) M crIUHOBOE (S); HX
XapaKTEPUCTUKU U B3aUMOCBS3b.

5. Hpunmun [Naynu; cneacteus u3z npunnuna [aynu. [Tpunuun HanMmeHblel Hepruu (mpaBuia
Kneuxosckoro). [Ipasuno Xynaa.

6. DnexTtpoHHnele u rpaduyeckue GopMynbl. ODIEKTpOHHbIE aHajord. HopmanpHoe U
BO30YKJIEHHOE COCTOSIHUE aTOMOB.

7. Ilepuoanueckuit 3akoH u nepuoaudeckas cucrema .M. Menneneesa. 3akon Mosznu. [lepuoabt
Y TPYIIBI B CBETE TEOPUHU CTPOCHUSI aTOMA. BalleHTHOCTh aTOMOB.

8. V3MeHeHne KHCIOTHO-OCHOBHBIX M OKHCIHTEIBHO-BOCCTAHOBHUTEIBHBIX CBOMCTB BEIECTB B
3aBHCHMOCTH OT CTETICHU OKUCIJICHUS JIEMEHTa, OT nojoxkeHus B Tabnune .M. Menneneesa.

9. OkucnuTEeNnbHO-BOCCTAaHOBUTENbHBIE peakiuu. CteneHb okucieHus. [Ipoiecchl OKuCIeHUS U
BOCCTAHOBJIEHUS. THUIBI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX peakuuid. TUNWUYHBIE OKUCIUTENH U
BOCCTAHOBUTEIH.

10. Meronel  cOoCTaBlieHHME  ypPaBHEHHH  OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIIHU:
ANEKTPOHHOTO OajlaHCca, HOHHO-3JIEKTPOHHBIM.

11. Xumnueckas cBsizb. OCHOBHBIE BUIbI M XapaKTEPUCTHKU XUMHYeCKOM cBsi3u. KoBanmeHTHas
CBs3b. MexaHu3M 00pa3oBaHUs KOBAJEHTHOM CBsi3u. MeToJ BaJIeHTHBIX cCBsizei. Haceimaemocts u
HaIPaBJIEHHOCTb KOBAJIEHTHOM CBs3H. [losspHas KoBaJIeHTHAs CBSA3b.

12. Wonnas cBs3b. Teopust Koccens. Meramindeckas CBs3b.

13. BonoponHas cBsizb. B3aumopeilicTBue Mexay MosekyinaMu. JIOHOPHOAKIENTOPHHAS CBS3b.
KoMIuiekcHble coeTuHeHus.

14. OcHoOBHBIE MOHATUS XUMHUYECKOW TEPMOJMHAMUKH. BHYTpeHHSS SHeprus M SHTAJIbIUS
cucrembl. TemoBsle 3 PexThl XUMUUECKHX peakuui. TepMoxumuueckue ypaBHeHUs. 3akoHbI ['ecca.
OHTanbnus 00pa30BaHUs XMMHUUECKUX COESIUHEHUH.

15. CkopocTh XUMHYECKMX pEaKIMil B TOMOTEHHBIX CHCTEMax. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKHUX PEAKLIUI OT KOHIIEHTPALMK. 3aKOH JeicTBH Macc. KOHCTaHTa CKOPOCTH peakuu.

16. 3aBUCHUMOCTh CKOPOCTHM XHMMYECKHX pEaKIHi OT MPUPOJbl U TeMIepaTypbl. DHEprus
aktuBanuu. [Ipasuno Baut-I'opda. YpaBuenue Appennyca.

17. CkopocThb XMMHUYECKHX pEaKIHMi B TEeTEepOTreHHbIX CUCTeMax. 3aKOH JEHCTBHS Macc s
reTepOreHHBIX PEAKLINM.

18. TMonsTHe 0 KaTayM3e U Karajau3aTopax. MexaHu3M JeHCcTBUS Katamu3aropa. 19. OOparumbie



peakuuu. PaBHOBeCHOE cocTosiHHE cucTeMbl. KOHCTaHTa paBHOBECHS AJIi TOMOTEHHBIX U T€TEePOreHHBIX
cucreM. [Ipunuun Jle Ilarenve. Bnusgnue naBieHus, TEMIEpaTypbl, KOHIICHTpAIMM HAa CMEUIECHUE
XUMHUYECKOTO PABHOBECHSI.

20. JlucnepcHple CUCTEMBI, MX Kiaccudukamuss PacTBoppl. XuMHUecKass TEOpHsl PacTBOPOB.
CriocoObI BEIpayKEHUS KOJIMYECTBEHHOI'O COCTaBa pacTBOPOB. PacTBOpUMOCTS.

21. OO6mme cBoicTBa pacTBOPOB. 3akoHbI Payns. OcMmoTudeckoe naBienue, 3akon Bant-I'odda.
XHWMHUYECKOE PaBHOBECHE B PacTBOpaXx.

22. BoxaHble pacTBOpPBHI 3JEKTPOJIUTOB. Teopus snekTpoiauThyeckoi aumccoumaruu. [Iporecce
mucconnanui. CuiibHbIe U cialble 37eKTpoJauThl. CTEerneHb W KOHCTaHTa JWCCOLMAIMHU. AKTUBHOCTB.
ManopactBopumsie 3aeKTpouThl. [IponsBenenue pacreopumoctu (I1P).

23. DneKTposMTUYecKas Iuccoluanus Boasl. Bomopoauslii mokazaTelnb cpenbl. MHIuKaTopshl.

24, CymHOCTh 3JIEKTPOJIM3a. DJNEKTPOJIU3 paciuiaBoB. PacTBopuMble M HEpacTBOPUMbBIE aHO/IBI.
Bropuunsie mpoueccsl mpu 31eKTPOIU3eE.

25. KaronHple W aHOAHBIE TPOLECCH TPU DIIEKTPOJIM3E BOAHBIX PACTBOPOB 3JICKTPOJIUTOB.
3axonbl @apazes. Boixoq no Toky.

26. Kopposust meramioB. Kiaccudpukanuss KOppO3HOHHBIX HPOIECCOB. XUMHUYECKass KOPPO3HS
(ra3oBast KOppO3Hs, KOpPpO3Usl B HedJeKTponuTax). KuHernka xumudeckoi kopposuu. KoadduumeHt
CIUIOIIHOCTH.

27. DIeKTpoXUMHUYEeCKasi KOppO3Ms; €€ BHIbl U CymHOCTh. Koppos3uss ¢ BOJOpOIHON U
KHUCJIOPOJHOM JeNOoIsipu3aliue.

28. Knaccudukamnuss MeTOJ0B 3allUThl METAUIOB M CIJIAaBOB OT KOpPPO3WH. MeTaminueckue
3alUTHBIC TOKPHITHS (KaTOAHbIE U aHOAHbIE). HeMeTanndeckue 3aiuTHbie TOKPHITHS.

29. DIEKTPOXUMHUYECKUE METOBI 3alTUTHI (IIPOTEKTOPHAS 3aIIUTa, KATO{HAS 3aIUTa).

30. M3meHeHne CBOMCTB KOPPO3WOHHOM Cpebl: MHTMOUTOPHI KOPPO3WH, MX KiIacCH(PUKALMSI U
MEXaHU3M JIENCTBUS.

HIkaabl OeHKU 00pa30BaTeIbHBIX JOCTUKEHH I

banasl Ouenka (6ama
(uroroBoit 3a OTBET Ha
pEeUTUHTOBOMI 3ayere)
OIICHKH)

TpeOoBanus K 3HAaHUSIM

— OreHka «3a4TeHO» €CJIM OH MMEEeT 3HaHUS OCHOBHOTO Marepuala, eciid OH
MIPOYHO YCBOMWJ MPOrPaMMHBII MaTepua, NocaeJoBaTeNbHO, YETKO U JIOTHUYECKHU
CTPOHHO €ro u3jaraeT ero Ha 3adyeTe, BaJeeT HeOOXOJAMMBIMU HaBBIKAMH W
HpI/IeMaMI/I UX BBINIOJIHCHMUA, yMCET TECHO yBS{SLIBaTI) Teopmo C HpaKTHKOﬁ
—  YuyeOHBIE TOCTHXEHHUS B CEMECTPOBBIIl NIEPHO U pe3yabTaTaMH PyOeKHOTO
KOHTPOJSI JEMOHCTPHPYIOT IOCTATOYHYIO CTENeHb OBIAJCHUS MPOTPaMMHBIM
MaTepHaJIOM.
— OmeHka «HE 3aYTCHO» BBICTABISAETCA CTYACHTY, KOTOpPBIA HE 3HAET
3HAYHTENEHOW YaCTH NPOTPAMMHOIO MaTepHaia, JOIMyCKAaeT CYIISCTBEHHBIC
omuOku. Kak mpaBmiio, olleHKa «He 3a4TEHOY» CTaBUTCS CTYIEHTaM, KOTOPBIE HE
«He 3aumeHo» MOTYT TPOJOIDKHTH oOydeHWe 0e3  JOMOJHHUTENBHBIX  3aHATHH 1O
- 0 6annos COOTBETCTBYIOIICH TUCIUTUIAHE.
—  YuyeOHBIE TOCTHKEHHUS B CEMECTPOBBII IIEPHO M pe3yabTaTaMH PyOeKHOTO
KOHTpOHH IICMOHCTpI/IpOBaJ'II/I HC BLICOKy}O CTCIICHb OBJIAACHUA HpOFpaMMHHM
MaTepI/IaJ'IOM 110 MI/IHPIMaJTLHOﬁ TIJIAHKE.

«3aumeHo»

100-60 - 35 6annos

59-0

Y4eOHO-MeTOoAHYeCKOe H MHPOPMALMOHHOE 0O0ecneYeHHe
Y4eOHOM M CIUILINHbBI

OcHoBHasi JInTepaTypa
1. I'muuka H.JL.: yue6. mocobue / I'muaka H.JI. - MockBa: KnoPyc, 2021. - 749 c. Pexum nocryna:



https://www.book.ru/book/938838

2. Munaesckas JI.B. O6mas xumus. [ nHKEHEPHO-TEXHUYSCKUX HANPABJICHUH MOJATOTOBKH U
cnenuanbHOCTe: yueOHoe mocoome / JI. B. Munaesckas, H. A. Illeromuxuna. — Cankrt-IleTepOypr:
Jlanb, 2020. — 168 c¢. Pesxum mocryma: https://e.lanbook.com/reader/book/126907/#2

3. EropoB B.B. O6mas xumusa: yueOonuk mias BY3os / B.B. Eropo. — 2-¢ uzn. — CaHkr-
[erepOypr: Jlanp, 2021. — 192 c. Pexxum nocryna: https://e.lanbook.com/book/153684

4. YpsaauukoBa M.H. Xumus B 3a7a4ax u ynpaxHeHUsX [DIeKTpoHHBIH pecypc]: y4. mocobue: B
2-x 4. — Y. 1 OOmass u Heopranuueckas xumus /| M.H. YpsuaukoBa, A.A. YpsaHukos. - TamOOB:
®I'bOY BO «Tam6. roc. yH-r um. [.P. J[lepxaBuna», 2019. - 108 c. Pexum pgocryna:
https://e.lanbook.com/reader/book/156864/#4

JlonoIHUTeIbHAS JTUTepaTypa

5. AnekcanapoBa 3.A. Heopranumueckas xumus. TeopeTHuecKHe OCHOBBI M J1aOOpaTOPHBIM
npakTUKyM: yueOnuk / D.A. Anekcanapona. - Cankrt-IlerepOypr: Jlans, 2019. - 396 c. Pexxum moctyma:
https://e.lanbook.com/book/116356

6. bymanos B.B., JlomoBa T.H., Peibkun B.B. Xumuueckas kuHeTHka: yd4. mocobue / B.B
bynanos, T.H. JlomoBa, B.B. Pwiokun. — CII6: Jlams, 2014. — 288 c. — Pexum pnocryma:
https://e.lanbook.com/book/42196

7. bouaoB JI.H. COopHHK 3amay W ympaXHeHHH 1Mo oOmed xumuu: ydeOHoe mocobue / JI.H.
bnunos, N.JI. Ilepdunosa, T.B. CokonoBa. — Cankt-IlerepOypr: Jlanb, 2016. — 188 ¢. — Pexxum gocryma:
https://e.lanbook.com/reader/book/75504/#40

8. Cunuupina M.H., TapanoBa C.A. Meroanueckue ykazanus K 1aboparopHoit padote «CkopocTh
XUMHUYECKOHN PEaKLUU U XUMUYECKOe paBHOBecumn». - bamakoso: BUTHU HUAY MU®U, 2021. - 16 c.

9. Cunmupira W.H., TapanoBa C.A. Metoauueckue yka3aHus K JabopaTopHoil pabote
«OKHCINTENbHO-BOCCTAHOBUTEIIbHBIE peakuuny. - banakoso: BUTU HUAY MU®U, 2021. - 16 c.

10. Cununeima W.H., TapanoBa C.A. Meronudeckue yka3zaHUs K JIabopaTOpHOU pabore
«DNEKTPOIIMTHYECKAs ucconmanusy». - bamakoso: BUTU HUAY MU®DU, 2021. - 16 c.

11. Cununeina W.H., TapanoBa C.A. Meroauyeckue yka3zaHusi K J1abopaTOopHOW pabore
«Quektponus». - banakoso: BUTU HUAY MUDUH, 2021. - 16 c.

iIeKTpOHHO-0nO1noTeunsie pecypest BUTH HUAY MUDU

- DJIEKTpOHHO-OMOnMMoTeuHas cucreMa HUAY MUOU (cBuaerenscTBO 0 TocynapCTBEHHON
peructpauuu 0aszbl gaHHbIX Ne 2012620735 ot 01.08.2012 r.) 0e3 orpaHuyeHHs KOJIMYECTBA
0JIb30BaTesel U 6e3 orpaHnYeHHs CPOKa MCIOIb30BaHUS PECYPCOB;

- DIIEKTPOHHO-OMOIMOoTeyHass cucrteMa «KOHCYIbTaHT cTyleHTa» (OOIIEeCTBO C OrpaHHMYEHHOU
OTBETCTBEHHOCTHIO «Ilomurexpecypey).

- JJIEKTPOHHO-O0MOIMOTEeYHas cucTeMa «AHOyKe»

- JJIEKTPOHHO-O0MOINOTEeYHAas cucTeMa «JIaHby»

- JJIEKTPOHHO-O0MOINOTEeYHAas cucTeMa «JIaHby

- 3IeKTpOHHO-6ubHOTeHas cuctema «FOPATY

- JIEKTPOHHO-0MOIMoTeYHast cucrema «KoHCYIbTaHT Bpayay

IIporpammuoe obecneuenne u MurepHer-pecypcesbi:
- TIPOLIECC peann3auu 00pa30BaTeIbHON MPOrPaMMBI 10 TUCHUIIIHHE « XUMUS» B COOTBETCTBUU C
tpeboBanusimu GI'OC BO obecriedeH HEOOXOAMMBIM KOMIUIEKTOM JUIIEH3MOHHOTO MPOrPaMMHOTO
obecrneucHus;


https://e.lanbook.com/reader/book/126907/#2
https://e.lanbook.com/book/153684

- TMepevYeHb  pecypcoB  WH(POPMAIMOHHO-TEIIEKOMMYHHKAIIMOHHON  cetu  «HTepHET»
HEOOXOIUMBIX JJI OCBOEHUS AUCLIUIIINHBIL:
1. Xumus nmnsg  BceX: WUIIOCTPUPOBAHHBIE MaTepHabl IO  OOINEH, OpraHuYecKod |

HEOPraHWYEeCKOi XUMHH [DneKTpOHHBIN pecypc] - Pexum JIOCTy™a:
https://Ibz.ru/metodist/iumk/chemistry/e-r.php
2. XuMuYecKkue Hayku U oOpa3zoBanue [DnekTpoHHBIM pecypc] — Pexum mgocryna:

http://www.chem.msu.su/rus/

MaTepI/IaJILHO-TeXHI/I‘leCKOC o0ecrneyeHue yqeﬁnoi’l AUCHHUIIINHBI

.HGK]_[I/IOHHBIC 3aHATUA M[POBOAATCA B CICHUAJIM3UPOBAHHBIX aAYAUTOPHAX, OCHAIICHHBIX
MYJIbTUMEIHIHBIM 000pyaoBaHueM. JlabopaTopHbie 3aHATH MPOBOAATCS B Jaboparopun «OOmas u
HEOpraHWYeCcKass XUMUsy: YueOHast mebenb, yueOHas 1ocka, 000pypoBaHue:

1. Bsempsamurens 3582 ans nabopaTopHOH paboThI

2. Halop xuMHUYECKUX PEaKTUBOB U MOCY/IbI

Ika¢ BeITsKHOM ¢ BeTpoeHHBIM BenTmisropom BEHTC 150 BKO

Jis camocTosATeNIbHOM paboThl oOydarolmuxcss umeercs: UuTanbHBIA 3a)l C BBIXOJOM B CETb
WuTepuer: YueOHas MeOesb, KOMIUIEKT MYJIbTUMEAUMHOIO 000py10BaHuUs, IEPCOHAIbHBIE KOMITBIOTEPHI,
MOYV.

YuyeOHO-MeTOANYEeCKHEe PeKOMEHIALMH /ISl CTYAeHTOB

1. Vxazanus onsa npociywusanus ieKyuti

[lepen HayaoM 3aHATUN BHUMATEIbHO O3HAKOMUTHLCS C YU€OHBIM IIJIAHOM MPOBEACHUS JIEKIUN U
CIMCKOM PEKOMEHI0BAaHHOU JIUTEPATYPHl.

[lepen mocemeHueM OYepeTHOM JEKIIUN OCBEKUTH B MAMSTH OCHOBHBIE KOHIICTIIIUU TPOHICHHOTO
panee marepuana. [loaroToBuTh Mpu HEOOXOAUMOCTH BOIIPOCHI MpenoaBaTento. He Hafo omacaTtecs, 4To
BOIIPOCHI MOTYT OBITH MTPOCTHIMH.

Ha nexiuu ocHOBHOE BHUMaHUE CIEIyeT YAENIATh He popMyIaM U MaTeMaTHYECKUM BBIKIIATKaM,
a CoZIepKaHUIO U3y4aeMbIX BOIIPOCOB, ONPEECIIEHUSM U IIOCTAHOBKaM 3ajiau.

B nporecce n3ydeHus JEKIIMOHHOTO Kypca He00X0IMMO O BO3MOXHOCTH YacTO BO3BpaIIaThCs K
OCHOBHBIM MOHSTHUSIM M METOAAM pELIEHUs 3a4ay (3/1eCh BO3MOKEH BBIOOPOUHBIM KOHTPOJIb 3HAHUMN
CTYJICHTOB).

XenarenbHO UCHONB30BaTh KOHCIEKTHI JIEKLIUH, B KOTOPBIX HCIIOJIB3YETCS IPUHATAs
Iperno/iaBaTesieM CUCTeMa 0003HAYCHUH.

Jns  Oonee moapoOHOro M3yudeHHs Kypca cienyeT paboTatb € PEKOMEHJIOBAaHHBIMU
JUTEPATyPHBIMU UCTOUHUKAMH U BHOBb MOSIBJISFOLIMMHUCS UCTOUHUKAMH.

2. Vxazanus 01151 6blNOIHeHUs 1AO0PAMOPHLIX pabOm

Cobmoiate TpeOOBaHMS TEXHUKHM O€30MACHOCTH, [UIsl YEro MpociyllaTb HEOOXOAUMBbIE
pa3bsACHEHUS O IPABWJIBHOCTH MMOBEACHUS B TaOOPATOPHUH.

[lepen BeIMonHEHHEM J1a00OPaTOPHON PabOTHI MPOBECTH CAMOCTOATEIBHO MOJATOTOBKY K padore
U3YYUB OCHOBHBIE TEOPETHYECKUE IOJOXKEHHUs, 3HAHHE KOTOPBIX HEOOXOIMMO JJsi OCMBICIEHHOTO
BBITOJIHEHUS paOOTHI.

B nporecce BeinosiHeHMst paboThI CleAyeT MOCTOSIHHO OOIIAThCS C MperoiaBaTesieM, He JoImycKas
10 BO3MOYXKHOCTH HEMPABUIIbHBIX AEUCTBUH.

OCHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTOB HE00X0IMMO 3a(h)UKCHPOBATh B MMCHbMEHHOM BHJIE.

[Ipu cpgade 3adera mo paboTe MOATOTOBUTH OTYET O MPOJETaHHON paboTe, Tie JOJKHBI OBITh
OTpa)keHbI OCHOBHbBIE PE3YJIbTAThI U BHIBOBI.

3. Vkazanus 0ns 6pinoiHeHus camocmosamenbHol pabomol

[TonyunTs y mnpenojaBarens 3aJaHUE M CHUCOK PEKOMEHJIOBAHHOM nuTeparypsl. M3ydeHue


https://lbz.ru/metodist/iumk/chemistry/e-r.php%20%0d2

TEOPETHYECKUX BOMPOCOB CIEAYET MPOBOJUTH IO BO3MOKHOCTH CAMOCTOSITEBHO, HO MPU 3aTPYTHEHUSIX
oOpamiaThCs K MpenoaaBaTelo.

[ToAroTOBUTH MUCEMEHHBIN OTYET O MPOCITAHHON padoTe.

[Ipu BeIMONTHEHNH (POHTAIBHBIX 3aJJaHU MO YCMOTPEHUIO TperofaBaTes paboTa MOXKET OBITh
olleHeHa ©Oe3 TMHUCbMEHHOrO0 OT4YeTa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIE BOMPOCHI, MPHU YCIOBUHU
aKTUBHOM CaMOCTOSATEIHHOU PabOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIHHBIE BOIIPOCHL.

MeTtoauyeckue peKoMeHAAlMHU /sl penogaBaresei

1. Vxasanus ons nposedenus iekyuii

Ha nepBoii BBOAHOM JieKLMU cienaTh o0mMiA 0030p colepKaHus Kypca U OTMETUTh HOBBIE METObI
Y TIOJIXO/Ibl K PEIICHUIO 33/1a4, pacCMaTPUBaEMBbIX B Kypce, JOBECTH /10 CTYIEHTOB TpeOoBaHUs Kadenpsl,
OTBETHUTH Ha BOIIPOCHI.

[Ipy mOATrOTOBKE K JIEKIMOHHBIM 3aHATHUAM HEOOXOIUMO NPOAYMAaTh IUIAH €ro MpOBEACHUS,
COJIepKaHUE BCTYIUTEIBHOM, OCHOBHOM U 3aKJIFOUUTEIILHON YaCTH JIEKI[UH, O3HAKOMUTBCS C HOBUHKAMU
y4eOHOH M METOIUYECKON JTUTEepaTyphl, MyOIUKAIUAMU TEPUOJUUECKON MeYaTH MO TeMe JICKIIMOHHOTO
3aHaTud. llepen u3nokeHHEM TEKYyLIEro JIEKIIMOHHOIO MaTepuana HAallOMHUTh 00 OCHOBHBIX HTOrax,
JOCTUTHYTBIX Ha Mpenpiaymux Jekuusx. C 3Toil 1enplo 3aJaTh HECKOJIBKO BOIIPOCOB AyAUTOPUM U
OCYILLECTBUTH BEIOOPOYHBII KOHTPOJIb 3HAHUS CTYICHTOB.

B Xxone JEeKIMOHHOTO 3aHATHUS IpernojaBaTellb JODKEH Ha3BaTh TeMy, Yy4deOHbIE BOIPOCHI,
O3HAKOMHUTb CTYAEHTOB C II€pEYHEM OCHOBHON U JIOTOJIHUTENBHOW JHMTEpaTyphl MO TEME 3aHATHS.
PackpbiBas conepkaHue Y4eOHBIX BOINPOCOB, AKLIEHTHPOBATh BHUMAHHME CTYJIEHTOB Ha OCHOBHBIX
KAaTEeropusix, SBJIEHUSX M IpoIeccax, OCOOEHHOCTAX MX MpoTekaHus. PackpbiBaTb CyIIHOCTb U
COJIEp’KaHUE Pa3IMYHBIX TOYEK 3PEHUS U HAyYHBIX MOJAXOJO0B K OOBSCHEHUIO TE€X WJIM MHBIX SIBICHUN U
IIPOLIECCOB.

Crnenyer apryMeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO TO3UIIUIO MO CIIOPHBIM TEOPETHUYECKUM
BonpocaM. [IpuBoauTh npuMepsl. 3a1aBaTh MO X0y U3JI0XKEHUS JEKIIMOHHOIO MaTepHrajja pUTOpUUYECKHUE
BOIMPOCHI ¥ CaMOMY JlaBaTh HAa HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AL[MM MBICIUTEIbHOMN 1€ TETbHOCTH
CTYICHTOB, TOBBIIIEHUIO WX BHHMMAaHHMA M HHTEpeca K MaTepualy JIEKIHH, €€ COJEPIKaHUIO.
[IpenonaBaTens JOJMKEH PYKOBOJIUTH pabOTOM CTYIEHTOB IO KOHCHEKTHPOBAHUIO JIEKIIMOHHOTO
MaTepuaia, NoJ4epKUBaTh HEOOXOAUMOCTh OTPAKEHHSI B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH U3yyaeMon
TE€MbI, 0cO00 BBIAENSASA, KaTeropuajabHbIA ammapar. B 3akirouuTenbHOW 4YacTH JIEKIUMH HEeo0XO0IuMO
chopMyIHupOBaTh OOIIKE BHIBOABI [0 TEME, PACKPBIBAIOIINE COAEPHKAHUE BCEX BOMPOCOB, MOCTABIEHHBIX
B JICKIUU.

Ha mnocnenneld nexknuu ynenuTe BpeMs [uid  0030pa HaumbOosee BaXHBIX MOJOXKEHMH,
PacCMOTPEHHBIX B KypCe.

2. Vkazanus 0ns npogedenus 1a60pamopHulx 3aHAMULL.

CoOnronate TpeOOBaHMS TEXHHKH O€30MacCHOCTH W TNPOBOAUTH HEOOXOIMMBIE DPA3bICHEHHS O
MPaBUIBLHOCTH MOBEJICHHS B J1a0OpaTopuu.

[lepen BblmosHEeHUEM J1a00OpaTOpHOl pPAaOOTHI MPOBEPUTH CTEMEHb TOTOBHOCTH CTYAEHTOB,
HallOMHUTb M OOCYIUTh OCHOBHBIE TEOPETUYECKUE IOJIOKEHUS, 3HAHME KOTOPBIX HEOOXOIUMO s
OCMBICJIEHHOTO BBIITOJIHEHUS PadoT.

B mpouecce BbInoHEeHUsT pabOTHI cleAyeT MOCTOSIHHO OOIIAThCs CO CTYJIEHTaMH, He J0IycKas 1o
BO3MO>KHOCTH MX HEMPABUIIbHBIX AEHCTBUH.

TpeboBaTh, 4TOOBI OCHOBHBIE PE3YJBTAThl SKCIIEPUMEHTOB ObUIM 3a(UKCHUPOBAHBI CTYJCHTaMHU B
IIMCBMEHHOM BHJIE.

IIpu npueme 3auera mo pabore TpeOOBaTh OTYET O MpOAETAaHHON paboTe, rie IOJKHBI OBITH



OTpPa’XCHbI OCHOBHBIC PE3YJILTAThI U BBIBOABI.

3. Vkazanus no Konmponio camocmosamenbHol pabomsl cnmyoeHmos

[To ycmoTpeHHMIO mpenogaBaTeNsl 3aJaHWE Ha CaMOCTOSTENbHYIO paboTy MOXeT OBITh
VHIUBHUTyIbHBIM WM (YPOHTAIBHBIM.

[Tpu wmcmonp30BaHUM MHAMBHUIYAIBHBIX 33aJaHUN TpeOOBaTh OT CTYAEHTA NMUCHMEHHBIH OTYET O
NpojieTIaHHO paboTe.

[Ipu npumeHeHuu (HPOHTATBHBIX 3aJaHUN BECTH KOJUICKTUBHBIC OOCYXICHHS CO CTyIEHTaMHU
OCHOBHBIX TCOPECTUYCCKUX MTOJI0KCHUH.

C umenpl0  KOHTPOJSL  KauyecTBa  BBIOJHEHHMS  CAaMOCTOSATENbHOM  paboThl  TpeGoBaTh

MHIUBUIyaIbHBIC OTYETHl (JOMYCTHMO BMECTO INHCHMEHHOIO OTYeTa HPUMEHSATh WHAWBUAYaJbHbIC
KOHTPOJIbHBIE BOTIPOCHI).

[Tporpamma cocraBneHa B coorBercTBHM C TpeboBanusimu OC HUAY MUOU u yuebHBIM
IUIAHOM OCHOBHOI1 00pa30BaTeNbHON IPOrpaMMBI.

PaGouyto nporpammy coctaBuiia JOLUEHT I'epacumoBa B.M.

Peuenszent: noneHt jﬁff/fji 3y6oBa H.T'.

[Iporpamma omobpena Ha 3aceganuun YMKH «MHpopManimoHHbIE CUCTEMBI M TEXHOJIOTHH» OT OT

04.07.2023 roga, mpoTokos NoS.
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[Ipencenarens yueOHO-METOIUYECKON KOMUCCUH O.B. Bummrax



