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1. esun ocBOeHUSI TUCUUILTHUHBI (MOYJIf)

LenssMu  OCBOGHHUS AUCHMIUIMHBI (MOnynsi) «Xumus (U3MYECKas W KOJUIOMIHAs
ABIIIOTCS MIPUOOPETEHUE TEOPETUUECKUX 3HAHUHM, TOCTAaTOUHBIX AJ1 (POPMUPOBAHUS OCHOBHBIX
NOHSATUM U TMPEACTaBIECHUN 00 arperaTHbIX COCTOSHUSX BEILIECTBA; COBPEMEHHOM YYEHHHM O
pactBopax, O sBJIEeHUAX IUGGY3Ud U OCMOCA; BIIEKTPONPOBOJHOCTH PACTBOPOB; OCHOBAX
XUMHYECKOH TEPMOAMHAMUKM W TEPMOXUMHM; O XHMMHUYECKOM KUHETHKE, KaTajlu3e U
XUMHYECKHX PABHOBECHUSX, 00 IJIEKTPOXUMHUHU.

2. MecTO TMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

B coorBercTBHEM C y4eOHBIM IIJJAHOM JUCHUIUIMHA (MOAYNb) «XuMus (uU3HdecKas
KoJutouHas» BXoauT B biiok 1 JIucturumast (Mmoxynu). O6s3arenbHas yacts b1.0.09

Nzyuenuto aucturummabl «XuMust GU3HYecKast U KOJJIOUIHAS TMPEIIIECTBYET U3YyUCHUE
JUCHUTIINH «XHUMUSI HEOPraHWYECKasi M aHAJIMTUYECKasty, « XUMHUS OpraHUuYeCcKas.

3HaHUs, YMEHHUS W HABBIKMU, I[OJYYEHHBIC MPU H3YYEHUU JUCHUIUIMHBI «XUMHS
dusznyeckass W KOJUIOMAHAS» SIBISIOTCS HEOOXOAWMBIMH TMpPH MOCIEAYIOIEM H3y4YeHUU
JTUCLHUTIIAH «ATPOXUMHUSY, « XUMUYECKHE CPEICTBA 3AIIUTHI PACTCHUI», « IKOJIOTHUSI.

3. HJIaHpreMble peE3yabTaThl oﬁyquI/m Io ITNCIHUIIJIMHE, COOTHECCHHBIC C
IJIAHUPYEMBIMHU peE3yJibTaTaMU 0CBOCHHUSA 06p33OBaTeHLHOﬁ nmporpaMmmablI

OcBoeHne AMCHUIUINHBI
KOMITETECHIINN:

YHUBEPCAIBHOM:

- YK-1 — Cnioco6eH ocyIiecTBIsATh MOUCK, KPUTHUYECKUM aHalIu3 U CUHTE3 UH(pOopMaluy,
OPUMEHSATh CUCTEMHBIN TIOJXO0/1 JJIsl PELIeHNUs TOCTABJICHHbIX 3a/1ay,

oOmenpodecCuoOHAIbHOM

- OIIK-1 - CnocobeH pemiath TUIOBBIE 3a/aud MPO(GECCHOHATBHON AEATENbHOCTH Ha
OCHOBE  3HAaHMH  OCHOBHBIX  3aKOHOB  MaT€MaTU4YeCKUX, ECTECTBEHHOHAyYHBIX U
o0rmienpodeccuOHaNBHBIX JAUCHUILUIMH C NMPUMEHEHHEM HH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOT .

(Monynsi) HampaBieHO Ha (OPMHpPOBAHHE CIEIYIOIINX

Kon n Kon n Kputepuu onieHnBaHus pe3ynbTaToB 00YUEeHUS
HaMEHOBaHUE | HAaWMEHOBaHHE HU3KUH MTOPOTOBBIN 0a30BbIi MIPOJBUHY-
KOMIIETEHILIMH HMHIMKAaTOpa (momoporoBbIit TBIA

JIOCTHKEHUS , KOMIIETEeHIIHS
KOMIIETEHIIUU HE
chopmMupoBaH
a)
YK-1 NI-1yx1 He moxer | Cnabo Xoporto OTanaHo

CriocobeH | AHanuzupyer AQHAJTM3UPOBAT | AHAIHU3HUPYET aHATM3UPYET | aHAIHU3UPYET

OCYIIECTBIATh | 3aj1ady, b 3ajavy, | 3amady, 3ajady, 3ajady,
TIOWCK, BBLIETISS ee | BeIAeNsAss €€ | BBLIeNss ee | BBIOENAS €€ | BBIACNAT ee
KPUTHYECKHUI 0a3oBbIC 0a3oBbIe 0a3oBbIC 0a3oBbIe 0a3oBbIe
aHaIM3 U | COCTaBJISIIOIINE, | COCTaBISIOIIA | COCTaBIISIIOIIME, | COCTaBIISIONI | COCTAaBIISIFOLL
CUHTE3 OCYIIIECTBIISIET e, He | cmabo ve, XOpoIlIo | ue, OTIMYHO
uHpOPMALUH, JEKOMIIO3HLIUIO | OCYHIECTBIISIET | OCYLIECTBISET OCYIIIECTBISIE | OCYILECTBIISIE
MPUMEHSTh 3aauu JEKOMIO3HUIM | JEKOMIO3HLUIO | T T

CUCTEMHBIH 10 3a]1a4H 3a/1a4u JIEKOMTIO3HII | JEKOMITO3HIT
MOJIXO/1 Ui UI0 3a/1a41 UIO 33/1a41
peLeHus NJT-2yx1 He MoxeT | Hemocratouno Hocrtatouno | YcnemnrHo
MoCcTaBJeHHBIX | Haxomut U | HAXOAWTh M | YeTKO HaxOAHMT | OBICTPO HaxXOIUT U




3ajad. KPUTHYCCKH KPUTHYECKU U  KPUTUYECKH | HAXOOUT H | KPUTHYCCKU
aHAIIN3HUPYET aHAM3UPOBAT | AHATM3HPYET KPUTHYECKH | aHAIM3HPYET
nH(pOpMAITHIO, b nH(pOpMAITHIO, aHAIM3UPYET | MHpOpMAIH
HE00XO0TUMYIO nHPOPMAITUIO, | HEOOXOIUMYIO uHpopMaly | 10,
UIS  pemieHus | HeOOXOMUMYIO | JUIA  pelleHus | o, HE00X0 UMY
MTOCTaBIICHHON JUTSL  PEIIeHHs | TOCTaBIEHHON HEOoOXOoanuMYy | 10 TUTS
3aJlauH. MOCTaBJICHHON | 3ajayu. 10 JUTSL | peIIeHUs
3aJ1a4H. pelieHus MOCTaBJICHHO
MIOCTaBJIECHHO | ¥ 3aJa4u.
U 3aJ1a4u.
NI-3yx1 He Moxer | Cmabo Hocrarouno | YcmemHo
PaccmarpuBaer | paccMoTpeTrh paccMmarpuBaeTr | OBICTPO paccmarpuBa
BO3MOJKHBIE BO3MOJKHBIE BO3MOJKHEIE paccmarpuBa | €T
BapUaHTHI BapUaHTHI BapUaHTHI eT BO3MOJXKHBIC
pelIeHus pelieHus pelieHus BO3MOJXXHBIC | BapHAHTHI
3aJ1auH, 3a1aumn ¥ | 337a4d, YTOOBI | BAPHAHTHI penIeHus
OIICHWBAas WX | OIICHUTh  MX | OLICHUTh UX | pelIeHUs 3aJ1a4H,
JIOCTOMHCTBA M | IOCTOMHCTBA M | IOCTOMHCTBA U | 3a/1a4H, OIICHUBAs WX
HEIOCTAaTKH. HETOCTATKH. HEJOCTaTKH. YETKO JIOCTOMHCTBA
OIICHWBasA WX | U
JIOCTOMHCTBA | HEJOCTaTKH.
"
HEJIOCTATKH.
NO-4yx4 He moxeT | HemocrarouHo Jocrarouno | OueHb
I'pamotHO, IPaMOTHO, rPaMOTHO, IPaMOTHO, IPaMOTHO,
JIOTUYHO, JIOTUYHO, JIOTUYHO, JIOTUYHO, JIOTUYHO,
apryMEHTUPOBA | apTyMEHTHUPOB | apTyMEHTHUPOBA | apryMEHTHUPO | apTyMEHTHUPO
HO (opmupyer | aHO HO (opMHUpYeT | BaHO BaHO
COOCTBEHHBIE cthopmMupoBaTh | COOCTBEHHBIE dbopmupyer | hopmMupyet
CYXKICHHS M | COOCTBEHHBIE | CYXICHUS U | COOCTBEHHBIE | COOCTBEHHEIE
OILICHKHU. cyxneHus ¥ | oueHku. Cnabo | CyXAeHUS U | Cy)KIEHUS U
Otinnuaer OIICHKHU. He | otnnuaer dakThl | OleHKH. OIIEHKHU.
(hakThI OT | OTJIMYaeT oT MHEHUH, | Xopouio BricTpo
MHEHHUH, (baxTb OT | UHTEpIpETaLUi, | OTIMYAET OTJINYacT
WHTEPIpETalnii, | MHEHUH, OIICHOK U T.1. B | (haKkThI ot | (hakThI oT
OIICHOK U T.[. B | MHTEPIIPETAlld | PACCYKISHUSIX | MHEHHIA, MHEHUH,
pacCyXIeHUsAX | i, OIIEHOK U | IPYTHX WHTEpIIpeTal | HHTepIpeTall
JIPyrux T.JI. B | YYaCTHUKOB Wi, OIICHOK M | Mii, OI[CHOK U
Y4aCTHUKOB pacCy X ICHUSAX | MEesTebHOCTH T.1. B | T.I. B
JeSTeTHOCTH JIPYTHX pacCyXIeH! | pacCyXIeHHU
YYaCTHUKOB X  JAPYruX | AX  JPYTUX
JIEATSIIbHOCTH YYaCTHHUKOB | YYaCTHHKOB
JIESATEIIBHOCT | JIESATEILHOCT
" u
WNJ-5yx.1 He MoxeT | Cnabo Xoporto VYcnenHo
Onpenenser u | ONPEACHUTh W | ONPEACHSACT W | ONPEACHsieT | OmnpeaessieT
OIICHUBAaET OIICHUTh OIICHHUBAET U OIICHWBACT | U OIICHUBACT
MOCJICJICTBHS MOCJEACTBUS | MOCIEACTBHUS MOCJIEACTBUS | MOCSACTBUS
BO3MOJKHBIX BO3MOJKHBIX BO3MOJKHBIX BO3MOJXXHBIX | BO3MOXKHBIX
perieHnit pereHni perieHnit pereHnit perieHnit
3aJIauH. 3a/1a4m. 3aJIauH. 3aJIa4H. 3aJIa4H.
OIIK-1 UJI-1onk-1 He moxeT | Hemocratouno | Jloctarouno | YcmemHo
Crniocoben Ucnone3yer UCHob30BaT | 3 HEeKTUBHO 4acTo HCIOJIb3YET
peuars OCHOBHBIE b OCHOBHBIE | UCIIOJIB3YET HUCTIOJB3YET | OCHOBHBIE
TUIIOBbIE 3aKOHBI 3aKOHBI OCHOBHBIE OCHOBHbIE 3aKOHBI
3a/1a4uu €CTECTBEHHOHA | €CTECTBEHHO | 3aKOHBI 3aKOHBI €CTECTBEHH




npodeccuoHaln | y4HbIX Hay4YHBIX €CTECTBEHHOHA | €CTECTBEHH | OHAyYHBIX
BHOU TUCTIATLTAH JUCITUTUIAH YUHBIX OHAYYHBIX | JUCHUIUIMH
NESTeNIbHOCTH | ISl PEIleHus | JUIsl pelIeHUs | TUCHUIUIUH JUCIUIUIAH | JJIs

Ha OCHOBE | CTAaH/JAPTHBIX | CTAHAAPTHBIX | VIS  PELICHUS | s pelieHus
3HAHUU 3aza4 B | 3a/1a4 B | CTaHAAPTHBIX | pelIeHUs CTaH/IapTHBI
OCHOBHBIX obnactu obnactu 3ama4 B | CTAaHAApPTHHI | X 3a1ad B
3aKOHOB arpoHOMUU arpOHOMHUU obnactu X 3aja4 B | obmactu
MaTeMaTHIeCK arpOHOMUU obnactu arpoOHOMUU
ux, arpoHOMUU
€CTECTBCHHOH

ay4YHBIX u

obmiemnpodecc

HMOHAJIbHBIX

TUCIUILIAH

MIPUMEHEHHEM

WH(POPMAIHOH

HO-

KOMMYHHKAIT!

OHHBIX

TEXHOJIOTHI

B pe3ynbraTe 0cBOSHUS NUCUUIUIMHBI (MOAYIIS) 00Y4arOIIUNCS JOKEH:

3HaTh:

- OCHOBHBIE 3aKOHbI XUMUH;

- OCHOBBI XMMHYECKOI TEPMOAMHAMUKH,

- METO/IbI OITMCAHUSI XUMUYECKUX PABHOBECHUM B pacTBOpax AJEKTPOJIUTOB,;

- OCHOBBI XMUMHMUYECKON KUHETHKH,;

- HayaJia TepMOJAMHAMHUKHN 1 OCHOBHbIE YPaBHEHUS] XUMUYECKON TEPMOJUHAMUKHY;

- METOoAbl TEPMOAMHAMHUYECKOTO OMHCAHUS XUMHUYECKHUX U (Pa30BbIX paBHOBECHH B
MHOTOKOMIIOHEHTHBIX CHCTEMAX;

- TEPMOJUHAMHKY PaCTBOPOB JIEKTPOIUTOB U MIEKTPOXUMUYECKUX CUCTEM,

- ypaBHeHHE (GOpMaIbHOW KHHETUKM W TEOPUM KHHETUKHU CIIOXKHBIX,
reTepPOreHHBIX U (POTOXUMHUYECKUX PEAKIINA;

- CIOCOOBI TMOMCKA, KPUTHUECKOTO aHAIN3a U CHHTe3a HHPOPMAaIIH;

- CcHocoObl pEeLIeHUs THUIOBBIX 3aJau NpO(eCcCHOHANBHOM AEATEeNbHOCTH Ha OCHOBE
3HaHUI OCHOBHBIX 3aKOHOB MaT€MaTHUECKUX, ECTECTBEHHOHAYYHBIX U 00IenpodecCrnOHaIbHBIX
JUCIUIUIMH C IPUMEHEHNEM HH()OPMaIlMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH

Ymern:

- HCII0JIb30BaTh 3HAHUE XUMHH B MPOPECCUOHANBHOM 1€ATeIbHOCTH;

- OIPENENSTh [0 CIPAaBOYHBIM JAAHHBIM DHEPIeTUUYECKUE XAPAKTEPUCTUKU U T€OMETPHUIO
MOJIEKYJI;

- TEPMOAVNHAMMUYECKNE XaPAKTEPUCTUKN XUMUYECKUX PEAKIIUIL;

- BenmmuMHbI pH 1 XapakTepuCTUKH TUCCOLMALINN 3JIEKTPOJIUTOB,;

-IIPOU3BOIUTD PACUETHI KOHIEHTPALMU PACTBOPOB PA3JIMYHBIX COEUHEHHH;

- IPUMEHSATh CUCTEMHBIN MOAXO0/ 11 PEUIEHUS MOCTABIEHHBIX 3a/a4;

- pewmatb THUIOBBIE 3a7aydl MPO(ECCHOHATBLHOW JEATEIIbHOCTH Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB MAaTe€MaTHYeCKHX, €CTEeCTBEHHOHAyYHBIX U 00menpodecCuoHaIbHBIX
JUCLUIUIMH C TPUMEHEHHEM HH(POPMAallMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

Baaners:

- MeToJaMH HCCIeOBaHHUA (PU3MKO-XMMUYECKUX CBOWCTB OMOJIOTMYECKH AKTUBHBIX
BEILECTB;

- IpUeMaMH ONpeeICHUsI CTPYKTYpPbl OMOJIOIMYECKH aKTUBHBIX COCTMHEHUN Ha OCHOBE

IICTTHBIX,



X (U3UKO-XMMHYECKHX XapaKTEPUCTUKY,

- mpaBuiIaMu 6e30macHOi paboThl B XUMUYECKOM T1aboparopuu;

- cocobaMu ¥ METO/IaMH KPUTHYECKOTO aHAIN3a U CHHTEe3a HH()OpPMAIIUH;

- cmoco6aMK CHCTEMHOTO TI0IX0/Ia JUTsl PELICHHS TOCTABICHHBIX 3a/1a4;

- CIIOCOOHOCTHIO PEIIEHUS TUIIOBBIX 3a/1ad MPOodhecCHOHATBHOM JesTeIbHOCTH Ha OCHOBE
3HAHMI OCHOBHBIX 3aKOHOB MAaTEMaTHYECKHUX, ECTECTBEHHOHAYYHBIX M 00IIenpodeccnoHalIbHBIX
JTUCIUILINH C MPUMEHEHNEM HH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHA.

3.1. MaTpuua cooTHeceHHsI TeM/pa3/ie/ioB y4eOHOH JUCHUIIMHBI
(Moayast) U (popMHpPYyeMbIX B HUX YHUBEPCAJBbHOH H
o0menpodeccuoHaNIBLHON KOMIIETEHIUI

Kommerenmum Oomiee
Tewmbl, pa3iesnsl AUCHUILTAHBI viK-1 | OmK-1 | komuectso
KOMIETEHIUH

Pa3zgen 1. ®Duznueckass XuMus
Tema 1.1. OcHOBHblE TOHATHS (QUINYECKOW XUMHH. + + 2
OCHOBBI XMMHUYECKOI TEPMOTUHAMUKHU.
Tema 1.2. PactBopel. KosmmmraruBasie  CBOICTBa + + 9
pPacTBOPOB.
Tema 1.3. KucnoTHo - 0CHOBHbBIE paBHOBECHS B pacTBOpax. + 4 9
bydepublie cucteMbl
Tema 1.4. DIEKTPOXUMHUYECKUE CHUCTEMBL. DJIEKTPOIHBIC + + 9
MPOIECCHI
Tema 1.5.Xumnueckas kunetuka. Karanus. Xumuueckoe u + + 5
¢azoBoe paBHOBECHE
Pa3nea 2. Kosutongnasi xXumus.
Tema 2.1. TloBepxHOCTHBIC SsIBICHHS. AJCOpOITHS. + + 5
IToBEpXHOCTHO — aKTUBHBIE BELIECTBA
Tema 2.2. Jlucniepcubie cucteMbl. CBOKWCTBA KOJUTOUIHBIX + + 5
CHUCTEM.
Tema 2.3. PacTBOpPBI BBICOKOMOJIEKYJSIPHBIX BEIECTB. + 4 5
I'eTeporeHHbIE CUCTEMBI.

4. CTpyKTYypAa U cofepKaAHUE TUCIUILIHHBI (MOILYJIA)
O6H_[a}1 TPYAOCMKOCTDb AJUCHUITIIMHBI COCTaBIsIET 2 3a4CTHBIC

aKaICMHUYCCKHUX Yaca.

eIUHHIILI, (2

4.1. O0beM IMCHUIUIMHBI M BUAbI Y4eOHOH padoThI

KomuuectBo aKaJl. 4aCoOB

B o 1o o4HOM (hopme 110 3a049HOU
U1 3aHATUR
oOyueHus dbopme oOyueHus
(3 cemectp) 2 Kypc
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 72 72
KoHnTakTHas pabota 00yyaromuxcst C 32 12
peroiaBaTenem, T.49.
AyZIUTOpHBIE 3aHATHS, U3 HUX 32 12
JIEKIIUA 16 4
MPAKTUYECKUE 3aHATUS 16 8
CamocrodrenbHas paboTa, B T.U. 40 56




nmpopaboTKa y4eOHOro Marepuana IO JUCIUTIINHE
(KOHCIIEKTOB  JIEKLMH, Y4eOHUKOB, MaTepUaJIOB 10 16
CETEBBIX PECYpPCOB)
MOJITOTOBKA K MPAKTHYECKUM 3aHSITUSM, 10 14
KOJUIOKBHYMaM, 3aiure pedepata
BBIITOJIHCHUE WHAMBUAYAJIbHBIX 3aaHUI 10 14
MOATOTOBKA K  MOJAYJIBHOMY  KOMIIBIOTEPHOMY
TECTUPOBAHUIO  (BBIIOJIHEHUE  TPEHUPOBOYHBIX 10 12
TECTOB), C/1aye 3a4eTa
KoHTpoib - 4
Bun utToroBoro KOHTposIst 3auer 3auer
4.2. Jleknun
dopmMupyemble
OO6beM B akaj. yacax
KOMIIETCHIINH
Ne Paznen nucuurmiuHel (MOYJIs1), TEMBI JISKIHI O4Has 3a04Hast
dhopma dbopma
oOyueHusi | oOydeHus
Pa3zgen 1.®usnueckass XuMHs
1.1 | OcHOBHBIE  TOHSTHS W3UYECKOM  XUMUH.
. ¢ 2 0,5 YK-1; OIIK-1
OCHOBBI XMMHUYECKOI TEPMOTUHAMUKHU.
1.2 | PactBOpSL. Konnurarususie CBOIiCTBa
b 2 0,5 VK-1; OIK-1
pacTBOpPOB.
KucnoTHO - OCHOBHBIE paBHOBECHS B PACTBOpPAX.
1.3 | Bydepusie cucremsi 2 0.5 YK-1; OIIK-1
1.4 | DNeKTpOXUMHUYECKHUE CHUCTEMBI. OJIEKTPOJIHbBIC
P poA 2 05 VK-1; OIIK-1
IPOIIECCHI
1.5 | Xumunueckas kuneruka. Katanus
2 0,5 YK-1; OIIK-1
Xummnueckoe U Ga3zoBoe paBHOBECHE
Paznea 2. Kosutougnass xumust
2.1 | IloBepXHOCTHbBIE SIBJICHUS. AncopOuust.
I1oBEpXHOCTHO — AKTUBHBIE BELIECTBA 2 0,5 VYK-1; OIIK-1
2.2 | lucnepcHble cuctembl. CBOWCTBA KOJUIOUIHBIX
Hucriep . 2 05 VK-1; OTIK-1
CHCTEM.
2.3 | PacTBOpsl  BBICOKOMOJIEKYNISPHBIX  BEIECTB.
P YBp t 2 05 VK-1; OIIK-1
I'eTeporeHHbIe CUCTEMBI.
4 3. [IpakTyeckue 3aHATHUS
OObeM B akaj. yacax
Ne dopmupyemsbie
HanmeHoBaHMe 3aHATHS OuHas 3a04Has
KOMTIETSHITHH
dbopma dbopma
o0y4yeHus | oOyueHHs
1 | Onpenenenue MOJSIpHOM Macchl  HEDJIEKTPOJIUTA
pedl P P 2 1 VK-1; OIK-1
KPHUOCKOTTMYECKIUM METOJIOM.
2 | OnpeneneHye CTENEHU NUCCOLMAIIMUA PACTBOPEHHOTO
peil ARCCORUATIL PACTEOP 2 1 VK-1; OTK-1
BEIIECTBA M OCMOTHYECKOTO JIABJICHHS pacTBOpa




KPHUOCKOIMMYECKHUM METOJIOM
3 | Konopumerpuyeckuii MeTo onpeaeaeHus
KOHIIEHTPaLUU BOAOPOAHBIX HOHOB (pH cpezpl) 2 1 YK-1; OIIK-1
4 | Onpenenenre pH pacTBOpoB NMOTEHIIMOMETPUUECKUM 2 1 VK-1: OITK-1
METOOM.
5 | BiusiHue KOHIEHTpAalUH pPEarnpyrolx BEIIECTB U
TeMIIEpaTypbl CpeAbl Ha CKOPOCTh XHUMHUYECKOM 2 1 VYK-1; OIIK-1
pEaKINu.
6 | AmcopOumsi yKCyCHOM KUCIOTHI TOYBOM 2 1 YK-1; OIIK-1
7 HOJI}:HGHHG KOJUIOMJHBIX pacTtBopoB. Koarymsnus 5 1 VK-1: OIK-1
30J1el
8 | U3yuenue _ cBoficTs BBICOKOMOJIEKYJIIPHBIX 9 1 VK-1: OITK-1
COCIMHEHUI
4.4. JladbopaTopHbIie padoThI
He npenycmoTpenst
4.5. CamocrosiTesibHAs padoTa 00y4aroLIuXCs
OO0OBeM, akaj. 4acoB
Paznen o
JOUCIUILINH Bun camocTrositenbHOM paboThI 10 OYHOH o
o (bopme 3209HOM
o0y4YeHHS popme
oOyueHus
IIpopaboTka  ydeOHOro Marepuasa MO  JAMCLUIUIMHE
(KOHCTIEKTOB JIEKLWH, Y4YEOHHMKOB, MaTEpHUaJIOB CETEBbBIX 3) 8
pecypcoB)
Pazgen 1. | IloaroroBka K NPAKTUYECKUM 3aHATHAM, KOJUIOKBHYMAaM, 5 7
3amure pedepara
BrinonHenue nHAMBU YA bHbIX 3aaHUI 5 7
[TonroToBka K MOAYJIEHOMY KOMITBIOTEPHOMY TE€CTHPOBAHHIO 5 6
(BBIIOJIHEHHE TPEHUPOBOYHBIX TECTOB), Cllauye 3a4eTa
[IpopaGoTka ydeOHOrO Marepuaiga MO  JUCHUIIIMHE
(KOHCHEKTOB JIEKIMH, Y4YeOHMKOB, MAaTe€pHajiOB CETEBBIX 5 8
pecypcoB)
Pasgen 2. | [loaroroBka K MpPakTHUECKUM 3aHATHUSAM, KOJUIOKBHYMaM, 5 7
3ammure pedepara
BrinosiHeHNE MHIMBUAYAJIBHBIX 3aJaHUI 5 7
ITonroToBka K MOAYJIBHOMY KOMITBIOTEPHOMY TE€CTUPOBAHHIO 5 6
(BBITIOJTHEHNE TPEHUPOBOYHBIX TECTOB), C/laue 3a4eTa
Hroro 40 56

IlepeueHb MeTOAMYECKOr0 olecredeHHsl AJIsI CAMOCTOSAITEIbLHON PadoThl MO JAUCHUIIMHE

(MmoxyJ0):

[HenxoBHukoBa H.B. MeTtoandeckue ykazaHusl Uil CAMOCTOSITEIBHOM paboThl 00yJarommxcst
0 TUCHUIUIMHE «XUMUS (prU3ndeckas U KoJuIouHass», MudaypuHck, 2024.

4.6. BbinoJiHeHHEe KOHTPOJILHOH padoThl 00y4aOIMMUCSH 32049HOI (hopMBbI

Baxnoit Qopmoii camocToATenbHOM paboThl 00y4aroImierocss SBISETCS HANHCAHUE




NUCHMEHHBIX paboT, B TOM YMCIIe KOHTPOJIBHOM pabOTHI 10 TaHHON JUCIHILIHHE.
Ienn BbINOIHEHUS PAOOTHI:
— CHCTEMaTH3allysl, 3aKpeIUIeHUEe M YIiyOJIeHHEe TEOPEeTHUECKUX 3HAHUN M YMEHHH NMPUMEHSThH
UX JUIsl PEIICHNs KOHKPETHBIX MPAKTUYECKUX 3a/1a4;
— pPa3BUTHE HABBIKOB CAaMOCTOSTEIbHOW HaydHOW paboThl (IUIAHWPOBAHME U IPOBEACHUE
UCCIieIoBaHus, paboTa ¢ HaydyHOW M CIPABOYHOM JIMTEpaTypoil, HOPMAaTUBHBIMU IPABOBBIMHU
aKTaMH{, UWHTEpHpeTanys IOJyYEHHBIX pE3yJbTaTOB, HUX IPAaBWIBHOE W3JIOKEHHE U
odopmIiieHHEe).
Pabora nomkHa oTBEYaTh CIEAYIOINUM TPEOOBAHUSIM:

— CaMOCTOSITENIBHOCTh MCCIIEJOBAHNUS;
— (opMHUpPOBaHHE aBTOPCKOM MO3UILUH [10 OCHOBHBIM TEOPETHUECKUM U ITPOOJIEMHBIM BOIIPOCAM;
— aHaJM3 Hay4HOU M y4eOHOM JuTepaTypsl 0 TEME BOIPOCa.
— CBSI3b IIPEJIMETA C aKTYaJIbHBIMH IPOOJIEMaMy COBPEMEHHOM HAyKU U MPAKTUKU;
— JIOTUYHOCTbH U3JIOKEHHS, apTYMEHTHPOBAHHOCTh BHIBOJIOB U 000OIICHNUH;

3ajaHusg B KOHTPOJBHOM paboTe HaIpaBieHbl Ha 3aKpEIUIEHHE TEOPETUYECKUX 3HaHWH
oOyuarolerocsi ¥ OBJaICHNUsI HABBIKAMU 110 TUCIIUIIINHE.

KontponbHast paboTta BKIrO4aeT 5 BoOIpocoB. BriOop BapuaHTa ompenensercss mociegHel
U ppoii 3a4eTHONW KHUKKH.

IlepeueHp BOIPOCOB MPENCTaBICH B METOAMYECKUX YKa3aHUAX U1 BBIIOJIHEHUS
KOHTPOJIbHOM pabOThI.

4.7. Conep:xxaHue pa3iesioB TUCHUIIMHBI

Pa3nen 1.®Pusuyeckass xumus

Tema 1.1. OcHoBHble mnoOHATUS ¢u3nyeckoil XumMuu. OCHOBbBI XHMHUYECKOM
TePMOANHAMMKH.

Hcropus pa3Butug (pu3nyeckod M KOJUIOMJIHOW XMMHUHU. MecTo (HU3NYecKOi XUMHU B
psany ¢u3nuecKux HayK. ATperaTHoe COCTOSIHME BEILECTBA: I'a3, KUAKOCTb, TBEPJIOE€ BELIECTBO.
Kpartkast xapakTepucTuka 3TUX cOCTOSIHUNA. COCOOHOCTh pa3IMYHbIX BEIIECTB MPH U3MEPEHUU
BHEIIHUX YCIIOBUI NEPEXOIUTh U3 OJHOTO cocTosiHUS B Apyroe. Kpucraminyeckoe, amopdHoe
COCTOSIHUSI BEIIECTB. DHeprus paboTa M TEIIoTa KaKk OCHOBHBIE XapaKTEPUCTHKH IPOLECCOB
pa3IuYHbIX TUNOB. TeruioBoil 3ddexT xumuueckod peaknuu. ODHTanbnus. 3akoH ['ecca u
ciencteue u3 Hero. IloHATHE PHTpONMM, KaK SHEPrEeTUYECKON XapaKTEPUCTUKHA XAaOTUYHOCTH B
CUCTeMe. DHTPOIINS — arperaTHble COCTOSTHUS BEIIECTBA.

Tema 1.2. PacTtBopbl. KossmmratusHbie cBOiCTBAa PaCTBOPOB.

IIpoueccsl B pacTBOpax. PacTBOPUMOCTB BEIIECTB B PA3IMYHBIX PACTBOPUTENSX.

PacTBOpBI HAaChIIIEHHBIE, HEHACBILICHHBIE, IEPECHIICHHBIE. TEeII0Ta pacTBOPEHUS.
KomnuraruHele CBOMCTBA paCTBOPOB: JIABJICHHUE ITapa pacTBOPUTENS HAJL PACTBOPOM, KUIICHHE
U 3aMep3aHue pacTBopoB. 3akoHbl Payns. Kpuockonuss u s0ymnmockonus. M3menenue
MOJIIPHOW Macchl BEIIECTBA C TOMOIIBIO ATHX MeT0/10B. OcMOC B XMMHUYECKHUX CHCTEMaXx.
OcmoTHueckoe AaBieHre pacTBopoB. 3akoH Bant-I'odda.

[Ipumenumocts 3akoHOB Bant-I'opda wu Payns & pacTtBopam 3JIEKTPOJIUTOB.
N3oTonnueckuii K03 PUIMEHT.

Tema 1.3. KucjioTHO-0CHOBHBIEC paBHOBecHs B pacTBopax. bygepHble cucreMsl

CreneHpb >MEKTPOJIMTHYECKON AUCCOLUAINH, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (PAKTOPOB.
B3aumocBs3b cTENeHH 3IEKTPOIUTHUECKON AUCCOIUAMN M U30TOHUYECKOro Ko3(QuIreHTa.
CnaObie anekTponuThl. KOHCTaHTa 3JEKTPOIUTUYECKON AMCCOLMAIMM. 3aKOHBI pa30aBieHUs
OctBansna.

Kaxymiasics  creneHp  JJEKTPOIMTUYECKOM — Aucconuanuu. Teopus  CHIBHBIX
anekTponnToB Jlebas-Xrokkens. AKTUBHas KOHIEHTpalus BemlecTBa B pactBope. oHHas cuna
pactBopa. YpasHenue ['yrrenreiima-/leBuca.

KucnotHo-ocHOBHBIE paBHOBeCHS B pacTBopax. MloHHoe mpousBeaeHue Boawl. [lonstue
o pH. 3nauenue pH m1s ananuTrueckoi npaktuku. Metoael onpenenenus pH pacTBopos.



Bydepubie cuctembl. Mexanusm feiictBust 0ydepHbix cucteM. byhepHOCTs B OHOIOrHYECKUX
CUCTEMAX.

Tema 1.4. DiIeKTPOXUMHYECKHE CUCTEMbI. JJIEKTPOIHbIE MPOILECCHI.

N3Mepenne 3eKTponpoBOAHOCTH pacTtBopoB. 3akoH Kosbpayma. Ilpumenenue
AJIEKTPONPOBOHOCTH Ul ONPEENICHUsI CTENEHHU IUCCOLMAIUMU U KOHCTAHTHI JHUCCOLMALINU.
OIEeKTPONPOBOAHOCTE PACTBOPOB 3JEKTPOJIUTOB. YJelbHAs M MOJIApHas (3KBUBAJICHTHAsS)
AJIEKTpUYECKass IPOBOAMMOCTh. IIpuMeHEHHE BNEKTPONIUTUYECKOM MPOBOAMMOCTH  JJIs
OIpeCIICHNUs BIAKHOCTH, JMHAMHUKH COJIEBOIO PEKHMMA II0YB.

OnexTpoAHble Ipouecchl. MexaHu3M BO3HUKHOBEHHUS JJIEKTPOJHOIO IOTEHLHUANA.
lNanpBannueckuii smeMeHT. J/IC rampBaHMYECKOro 3jeMeHTa. Buabl raapBaHMYECKUX LEIEH.
Bonopoausiil 35eKTpo, psa HANPSHKEHUM METAJIOB, UCKIIOYEHHE W3 HEro. 3aBHCHUMOCTD
IIOCJIEZI0BATEIBHOCTH MECTOIOJIOKEHUSI METAUIOB B PANYy HANPsHKEHUH OT PacTBOPUTENS.
HoHoceneKTUBHBIE 3JIEKTPObl. DIEKTPOobl 1 pora — MEeIHBIN, HIMHKOBBIN. DIEKTpoAbl 2 poaa —
xjopcepedpsiHblif, kanmomenbHblil. CrexnsHHbIA anektpon. Usmepenue D/AC. Huddys3ubii u
MEeMOpaHHBIN MOTEHIIMAJIBI, UX OMOJIOTUYECKOE 3HAUCHHUE.

Tema 1.5. Xumnueckas kuneruka. Karanus. Xumudeckoe u ¢gazoBoe paBHOBecHe.

CKopocTh XMMUYECKOW peakluy (MCTUHHAs W CpenHAs). 3aBUCUMOCTb CKOpPOCTHU OT
KOHLEHTPAllUl pPEarupyrolMx BeELIECTB. 3aKkoH JAelctBus Macc. KoHcTaHTa CKOpOCTH.
3aBHCHMOCTh CKOPOCTH OT TemmepaTypsl. [IpaBwio Bant-I'opda. YpaBHenue Appenuyca.
OHeprus  akTuBauuu. MexaHM3M  XUMHYECKOM  peakuuMu. AKTHBHBI  KOMILIEKC.
Ouporepmuueckue peakuuu. lloHaTne 00 AHTANBNUU AKTUBALlMM M SHTPOINMU AKTHUBALIUU.
Knaccudpukanus xumuueckux peakuuil. I[lopsaok u MosekynsipHOCTh peakuuid. Karamms:
TOMOTE€HHBIN, TeTepOreHHbl, (epmeHTHbIH. Mexanusm  karanusza. [IpomoTopel u
KaTaJIUTHYECKUE SATBI.

[IpuMeHMMOCTE 3aKOHa JEWCTBUS MacC K paBHOBECHBIM mpoueccaM. KoHcranTa
paBHoBecus. [Ipunnun Jle-Illarense. 3aBUCHMOCTb CKOPOCTHM XMMHMYECKOM pEaKLUH OT
KOHIIEHTpaIUH.

Paznen 2. Kosstonmanas xumus.

Tema 2.1. IloBepxHocTHble siBJeHHsl. AncopOuusi. IloBepXxHOCTHO-aKTHBHBIE
BeLECTBA.

Copbuusi. Buner aacop6muu. I[loBepxHoctHas aktuBHOCTH. [IpaBuno Jlrokmo-TpayoOe.
AncopOuust Ha TrpaHUIle pa3fena >KUAKOCTh-ra3. AHaIu3 U30TepMbl ajacopOuuu JleHrMropa.
Onpenenenne pasmepoB Mmosiekyn I[TAB. Ancopbumsi Ha TBepaod mnoBepxHocTH. Teopus
azcopObumu. 3aKOHOMEPHOCTH aACOpOIMM Ha TBEpAbIX ajgcopbeHTax. OcobeHHOCTH ajcopouun
Ha MOPUCTBIX  ajcopOeHTax. AgncopOuus  anekTponutoB. OOpazoBaHue  JBOMHOIO
anektpudeckoro cios (I3C). Monusii 0OMeH.

Knaccudpukanusa n obmas xapakrepuctuka [TAB. ['mapodunsHo-munoduibHbil O6anaHc
ITAB. Yucno TIJIb. Munemapusie pactBopsl [IAB. Kpurnueckas xoHueHTpanus
munemnoodpazosanus (KKM). Comobunu3zanus. [Ipumenenue I1AB B dpapmanun.

Tema 2.2. IlucnepcHbie cucteMbl. CBOMCTBA KOJIOMIHBIX CHCTEM.

Knaccudukanus no pasmepy yactunl (aucrnepcHoctu). Knaccudukanus no arperaTHomMy
cocrosnuio ¢a3. Krnaccupukanuss 1mo OTCYTCTBHIO WM HAIMYHUIO B3aUMOACUCTBUS MEXKIY
yacTULIaMU JucnepcHoit ¢aspl. Knaccugukanus no creneHu B3auMoIeUCTBUS JUCTIEPCHOM (a3bl
C AUCIEPCUOHHOM Cpenoi. PacTBOPBI BHICOKOMOJIEKYJIIPHBIX COEAUHEHUN.

bpoynoBckoe nBmwkenue. duddys3usa. Ocmormueckoe naBnenue. CeauMeHTanus B
JUCIIEPCHBIX CUCTEMAX M CEAUMEHTAIIMOHHBIA aHAIN3.

OcoOEHHOCTH  ONTHYECKHUX CBOWCTB JHCIEPCHBIX cucTeM. PaccesHue cBera.
[Tornomenue ceera. OnTuueckas aHu3oTponus. ONTHYECKUE METOBI aHAJIN3A TUCIIEPCHOCTH.

Tema 2.3. PacTBOpPBI BBICOKOMOJIEKYJISIPHBIX BellecTB. I eTeporeHHbIe CHCTEMBbI.
Knaccudpukammss BMC. Crpykrypa, ¢opma u THOKOCTH Makpomosekynl. dazoBoe
cocrosaue BMC. BzaumoneiictBue BMC ¢ pactBopurenem. Habyxanue. CBolicTBa pacTBOpOB



BMC. IlonusneKkTposnuThl.

KoJuton10B). MeMOpanHoe paBHOBecue [loHHaHa.

I'enn u crynHu.

5. O0pa3oBare/ibHbIC TEXHOJIOTHHU

Ocmotnueckoe pasieHue pactBopoB BMC  (MonexkynspHbIX

Buj yueOHoii padoThl

Oo0pa3oBare/ibHbIE TEXHOJOTHHU

Jlexuun

DNEKTPOHHBIE MAaTepUalibl, HUCIOIb30BAHUE MYJIbTUMEIUNHBIX
CPEACTB, Pa31aTOYHbI MaTepHall

[IpakTueckue 3aHATUA

BeinonHeHnue onbITOB, 00CY)XIEHHE U aHAJINW3 UX PE3Y/IbTaTOB,
HAallUCAHWE YPAaBHCHUHN pEaKIUi, TECTUPOBAHUE, BBIIIOJIHECHUE
I'PYNIOBBIX ayJAUTOPHBIX 33JaHUM, HHIUBUIYAIbHBIC JOKJIAbI

CamocrostenpHas pabora

Jammra u

MpE3eHTalNs
HCCJICIOBAHUS HA 3aHATUAX

pe3yJIbTaToB

CaMOCTOATCIIbHOI'O

6. OueHo4YHbIE CPpeCTBA AUCIHUIIMHBI (MOTYJIs1)

6.1. ITacopt ¢oHIa OLIEHOYHBIX CPEIACTB 0 JUCHUIINHE

Ne KonTposmpyemele pa3iesibl Koz . OuenouHoe CpeACTBO
n/m (TeMbI) AUCITUTUTMHBI KOHTPOIUPYEMOU | - MerOBaHHMe KOJ-BO
KOMIIETEHITUHU
Pa3nen 1. ®Pu3uueckas XuMus
TecToBnIe 14
Tema 1.1. OcHOBHBEIC TOHSTHS 3aJaHus
1 ¢uznueckoit xumuu. OCHOBBI VK-1; OIIK-1 | Pedepar 3
XUMHUYECKON TePMOJIUHAMUKH. Bompocsr mist
3a4eTa 6
TecToBnIe 14
2 TeMva 1.2. PactBopsl. KomuratuBHbIe VK-1: OIK-1 ;ZI&?GHPI/; 5
CBOICTBA PacTBOPOB.
Bompocer s
3a4eTa 6
TectoBhIC 12
Tema 1.3. KHCIOTHO - OCHOBHEIE 3aTaHus
3 | paBHOBecus B pacTBopax. bydepHsie VYK-1; OIIK-1 | Pedepar 3
CUCTEMBI Bomnpocer s
3ayera 8
TecToBEIC 12
4 Tema 1.4. DnekTpoxuMHUeCcKue VK-1: OITK-1 ;ael(;l:p?i 2
CUCTEMBI. DIIEKTPOHBIE MPOLECCHI
Bompocer s
3a4eTa 8
TectoBEIC 12
Tema 1.5. XuMudeckast KHHETHKA. 3aJlaHus
5 | Karanus. Xumuueckoe u ¢a3oBoe VK-1; OIIK-1 | Pedepar 2
paBHOBECHE Bomnpocsr s
3ayera 8
Pa3gen 2. Koasionanas XuMmus
6 Tewma 2.1. IloBepXHOCTHBIC SIBICHHUS. VK-1: OITK-1 TecTtoBbIC 12
Ancop6mus. [ToBepXHOCTHO — 3a/laHusl




AKTUBHBIC BEIIIECTBA Pedepar 3
Bomnpocsr s
3aueTa 8
TecToBbIe 12
7 TeMil 2.2. lucnepcHbIE CUCTEMBI. VK-1: OTIK-1 i’?i?:p?"{r 2
CBoiicTBa KOJIJIOUTHBIX CHCTEM.
Bomnpocsr I
3ayera 8
TectoBbie 12
Tewma 2.3. PacTBOpHI 3a/1aHus
8 BBICOKOMOJICKYJISIPHBIX BEILIECTB. VK-1; OIIK-1 | Pedepar 2
['eTeporenHbie CUCTEMBI. Bomnpocsr s
3aueTa 8
6.2. Ilepeyens BONPOCOB /151 3a4eTa
Pa3zgen 1. ®usnueckass XuMus.
1. [Mpenmer ¢usnveckoil xumuu. Ponb OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHUHU
busndeckont u koyonaHon xumun. YK-1; OITK-1
2. XuMmuyeckas TepMoauHamMuka u repmoxumusi. OcHoBHble noHATHS. YK-1; OIIK-
1
3. [TepBoe HA4aO TEPMOJUHAMUKU U €TO MPUIIOKEHUE K XUMUYCCKUM TIPOIECCAM.
YK-1; OIIK-1
4. TemnoBoii s ekt xumuaeckoro nporecca. JaTanpnus. YK-1; OIIK-1
5. 3akoH I'ecca u cnencrBus u3 Hero. YK-1; OIIK-1
6. Bropoe nagano repmogunaamuku. YK-1; OIIK-1
7. ArperaTuBHas ¥ KUHETHUYECKas YCTOMYHMBOCTH 30Jeil. DakTopbl, BIUAIONINE HA

yctoitunBocTh 3o0iei. YK-1; OITK-1
8. Outponus. YK-1; OIIK-1

9. Tperbe Hauamo TepmoauHaMuku. DHeprusi [nbO0ca, I'empmroinbia. CBoOOIHAS
SHEPrus U HampapieHue XxuMuueckux peakiuidi. YK-1; OITK-1

10.  CoBmecTHOE AEHCTBHE DIIEKTPOIMTOB IpH Koaryisaiuu. Koarynsmust u m3era-
norennuan. OK-7, OIIK-2

11.  Cxkopoctb xumMunueckux peakiuil. Koncranra ckopoctu. YK-1; OIIK-1

12. BnusiHue koHIEHTpaluu Ha cKopocTh peakuuu. YK-1; OITK-1

13.  Tlopsimox ¥ MOJIEKYISIPHOCTh (MOHO-, OW-, TPUMOJIEKYIsIpHBIE) peakunid. YK-1,

OIIK-1
14. BnusiHue TemnepaTypbl Ha CKOPOCTb peakluu. YpaBHEHUE AppeHuyca. DHEprus
aktuBanuu. YK-1; OITK-1

15. Karanus, ero 3HaueHre B XUMHUYECKON TEXHOJOTHH M OMOJIOTUYECKHX MPOIleccax.
YK-1; OIIK-1

16. OcMmotuyeckoe nasnenue. Ero poss B Ononorndeckux cuctemax. YK-1; OIIK-1

17.  Ocobennoctu ¢pepmentaruBHoro karanmmza. YK-1; OITK-1

18. ['oMoreHHBI W TeTeporeHHbIH KaTaiu3 (MEeXaHU3M JACHCTBHUS KaTalu3aTopoB).
YK-1; OIIK-1

19.  TloBepXHOCTHO-aKTHUBHBIE H TOBEPXHOCTHO-HEaKTHBHBIE BemecTBa. Y K-1; OITK-1

20.  Xwumnueckue paHoBecue. llpunmun Jle Ilarense. Kommounnele cucremsl u

MeTOo 16l TTosTydeHus Trno(oOHbIX KosmonnoB. YK-1; OINK-1
21. PactBops! anexkTponuToB, ux ocodenHoctu. YK-1; OIIK-1

22.  PacTBOpBI HEIJIEKTPOIUTOB. [IOHATHE «PacTBOPY», CIIOCOOBI BHIPAKEHHUS COCTaBa
pactBopa. YK-1; OIIK-1
23.  Komnmurarusnabie cBoiicTBa pactBopoB. YK-1; OITK-1

24.  Kpuockonus. D0ymnnockonus. 3akonsl Payms. YK-1; OIIK-1




25.  OcnoBuble noHATHS TepMmoanHamuku. YK-1; OITK-1

26.  Meroas! onpenenenus pH pactBopos. YK-1; OIIK-1

27.  Dnextpoxumus. DnekTpoaHsie npoueccsl. YK-1; OIIK-1

28.  PactBophml 3nekTponauToB. Bo3HHMKHOBeHHME HOHOB B pactBopax. CoipBaTaius
(rupparanusi). CusbHble U cnadblie anekrpoautsl. YK-1; OITK-1

29.  UMsmepenue DJIC. Konnenrtpaunonnsie menu. Juddysnusie norenmuansl. YK-1,
OIIK-1

30.  bydepnsie pactBopbl. X 6uonoruveckas pois. YK-1; OITK-1

31.  Dnextponusie npoueccel. YK-1; OITK-1

32.  bydepnsie pactBopbl. X 6uonoruveckas pois. YK-1; OITK-1

33.  PactBopsl. MexanusM pacTBopeHusi TBepaoro BemniectBa. COBpEeMEHHBINH B3IIISA
Ha miporiecc pactBoperus. YK-1; OINTK-1

34. Konnentpanuonusiii anement. YK-1; OIIK-1

35.  T'anpBanuueckwue neMmeHThl. YpaBHenue Hepracra. YK-1; OIIK-1
36.  DJIEKTPOXMMHYECKHE MPOIECChl. JIBOWHOM AJIEKTPUICCKUI CIIOW M €r0 CTPOCHHE.
YK-1; OIIK-1

Pazgen 2. Koaonanas xumus

37. MuKkporeTeporeHHble CUCTEMBI C JKUIKON aucnepcHod ¢a3oil. X 3HaueHue B
npoMeinuieHHOCTH 1 ¢/X. YK-1; OIIK-1

38.  @ortoxummueckue peakuuu. YK-1; OITK-1

39.  IloBepxnoctusie sinenus. YK-1; OITK-1

40.  MukporereporeHHble CUCTEMBI C ra3000pa3Hoi aucriepcnonHoi cpexoi. YK-1;
OIIK-1

41]. [Tponeccer copommu. YK-1; OIIK-1

42.  OcobGenHoctu u cBoiictBa pactBopoB BMC. YK-1; OIIK-1

43. AncopOuust. @aktops! Biustomue Ha Hee. YK-1; OITK-1

44,  TI'pyOGonucnepcHble CUCTEMBI ¢ XKUIKOM qucnepcuoHHol cpenoif. YK-1; OIIK-1

45, [ToBepxHOCTHOE HaTsDKEHUE. AAre3us u Kore3us, ux poib. YK-1; OITK-1

46. [ToBepxHOCTHBIE siBIeHHUA. Teopuu ajcopOuuu, ypaBHeHus Jlenrmmoopa u
Opeitnuxa. YK-1; OIK-1

47.  Ocmoc. OcMoTHUECKOE JJaBlIeHUE pa30aBIeHHBIX pacTBOPOB. 3akoH Bant-I'odda.
buonorunueckue nporecce u ocmoc. YK-1; OTIK-1

48. I'enmu. Ocobennoctu ux crpoenus. CBoicTBa reneid u peakiuu B Hux. YK-1;
OIIK-1

49.  Crpoenue munemnisl 30as. YK-1; OIIK-1
50.0nTuueckue cBorcTBa Koanouaubix cucteM. YK-1; OITK-1

51.  CpaBHHTENbHAs XapaKTEpUCTHKa JMO(POOHBIX KOJUIOMIOB M pacTBopoB BMC.
YK-1; OIIK-1

52.  O6mas xapakrepuctuka pactsopoB BMC. YK-1; OIIK-1

53. DIIeKTPO- ¥ MOJIEKYJISIpHOKHHETHYeCKre cBorcTBa 3oiei. YK-1; OITK-1

54.  Mukporereporennsie cucreMsl. Cycnensuu. OMynscun. [lensl. Aspozonu. YK-1,
OIIK-1

55. Crapenue 3oyeii W menTu3anus. 3alUTHOE JACWCTBHE MOJIEKYISIPHBIX
agcopoupyromux cioes. YK-1; OIIK-1
56.  VYcroitunBocTh U Koarynsuus TuoPoOHbIX KomouaoB. Koarymsmus. [lefictBue

ANEKTPOIUTOB TipH Koarysiiuu. [Ipasuno [yneie-Tapau. YK-1; OITK-1
57.  Mertoabl oJyuyeHHsI U OYUCTKH KOJUIOUIHBIX pacTBopoB. YK-1; OIIK-1

58.  Kparkas xapakrepuctrka qucrnepcHbix cucreM. YK-1; OITK-1
59.  VYcroitunBoCTh KOJUIOMAHBIX pacTBOpoB. Cenumentanus. YK-1; OIIK-1
60.  MonexkyasIpHO-KMHETHYECKHE, ONTHYECKHME U  JJIEKTPUYECKHUEe  CBONCTBA

mnodooHbIx komwtonaoB. YK-1; OITK-1



6.3. IIIka1a OLlEeHOYHBIX CPEACTB

OueHouHbIe
YpoBHM OCBOEHUS
S— Kputepun orieHnBaHus cpexacrTsa
(K01-BO OaIIIOB)
[TponBUHYTHII — MOJIHOC WM TIyOOKOE 3HAHWE W MOHMMAaHUE | TECTOBBIC 3aaHUS
(75-100 6anoB) | yyeOHOrO Marepuajga |3 pPa3HbIX Pa3/CiioB (30-40 6anoB);
«3aYTCHOY JVCIIATUTHHBI, pedepar
- TOHMMaHUE CYIIHOCTM M B3aUMOCBS3HU (7-10 6ammoB);
paccMaTpUBaeMbIX MPOIECCOB U SBIICHHIA; BOTIPOCHI [T 3a4eTa
- TIOCEIICHHUE y4YeOHBIX 3aHATUN, aKTHBHAS U (38-50 6amnon);
TBOpYECKask padOTa Ha MPAKTUYCCKHUX 3aHITUSX.
bazoBbrit - TBEpIbIE M JOCTATOYHO TIOJHBIC 3HAHUS | TECTOBBIC 3aJIAHUS
(50 -74 6amna) — | mporpaMMHOIO MaTepHaa, (20-29 6amoB);
«3aUTEHOY - TpaBUIBHOE IMOHUMAaHWE CYIIHOCTH | pedepar
B3aMMOCBSI3U PAacCMaTPUBAEMbIX TPOIIECCOB U (5-6 6amoB);
SIBJICHUI; BOIIPOCHI JJIsI 3a4€Ta
- MOCJIeI0BaTEIIbHEIE, MpaBUJILHEIE, ( 25-39 6amn);
KOHKPETHBIC OTBETHI Ha MTOCTABJICHHBIC BOIIPOCHI
npu CBOOOJHOM YCTpPaHEHHHM 3aMEYaHUH 110
OTJICIIBHBIM BOTIPOCAM;
- TOCCIIeHHE YYeOHBIX 3aHSATHIA, aKTUBHAS U
TBOpYECKasi paboTa Ha MPAKTHYCCKUX 3aHSATHUSIX,
[Toporoserii - TBEpJOC 3HAHUEC W TIOHUMAHUE OCHOBHBIX | TECTOBBIC 3aJJaHHS
(35 - 49 6amtoB) — | BOMPOCOB MPOTPAMMEI; (14-19 6amnnoB);
«3a4TEHOY - TpaBUIbHBIE M KOHKpPETHBIE, 0e3 TpyOBIX pedepar
OImMOOK OTBETHI HA MOCTaBJICHHBIE BOTIPOCHI MIPH (3-4 6amna);
yCTpaHEHUH HETOYHOCTEW W HECYIIECTBEHHBIX | BOIPOCHI AT 3a4eTa
OmUOOK B OCBEHICHUH OTACIBbHBIX TMOJOKECHUMA (18-26 6amnon);
MIPY HABOJAIIMX BOMPOCAX IK3aMEHATOPa;
- TocemeHue y4deOHBIX 3aHATHH, paboTa Ha
HUX, BBITIOJIHEHUE BCEX (OPM MPOMEKYTOUHOTO
KOHTPOJIS C MOJIOKUTEIbHOM OLIEHKOM.
Huzkuit - HEeMpPaBUJIBHBIA OTBET XOTS ObI HA OJMH U3 | TECTOBBIC 3a/IaHUS
(IonoporoBsIii) OCHOBHBIX BOIIPOCOB, IpyObIe€ OLIMOKU B OTBETE, (0-13 6amnos);
(KOMIeTeHIMs HE | HEMOHUMaHWe CYITHOCTH M3JIaraéMbIX BOMpPocoB; | pedepat (0-2 H6amna);
chopMHpOBaHa) - HCYBEPCHHBIE ¥ HETOYHBIC OTBETHI HA | BONPOCHI JUIA 3adeTa
(menee 35 6amIoOB) | HOMOJHUTENBHBIE BOIIPOCHI, (10-20 6annoB);
— «HE 3aYTCHOY - HECHUCTEeMHOE  TIOCCIIeHWE  3aHsTHH,
OTCYTCTBHE pal0OThl Ha HHX, BBHIIIOJTHEHHE
OTJIEBHBIX (POPM MPOMEKYTOTHOT'O KOHTPOJIS C
OTPHULATEIBHON OLEHKOM.

Bce KOMIIIEKTHI OILIEHOYHBIX CPEACTB (KOHTPOJIHHO-U3MEPHUTENBHBIX MAaTEpUasoB),
HEOOXOJMUMBIX JII1 OIEHKH 3HAHWW, yMEHWH, HAaBBIKOB W (WJIM) ONBITA JICATEIHHOCTH,
XapaKTepU3YIOIIHe 3Tanbl (POPMHUPOBAHUS KOMIIETSHIIMI B MPOILIECCE OCBOCHUS AMCIUTLIMHBI
(Momynst) mOAPOOHO TpeACTaBiICHBI B JOKyMeHTE «DOHJ OIEHOYHBIX CPEICTB IUCIUTLIAHBI
(MOIyIIS)».



7. Y4eOHO-MeTOAUYeCKOe U HH(opMaMOHHOE o0ecneyeHue JUCIUIIMHBI

(MoayJin)

7.1. OcHoBHAs1 yueOHas JTUTEpPaTYypa

1. AdanacweB, b. H. ®uznyeckas xumus: yaebHoe nocooue / b. H. Adanacees, 1O. I1.
AxynoBa. — Cankr-IlerepOypr: Jlans, 2021. — 416 ¢. — ISBN 978-5-8114-1402-4. — TexkcT:
AJICKTPOHHBIN /l Jlanb: 3JIEKTPOHHO-OMOIMOTEeYHAs cucrema. — URL:
https://e.lanbook.com/book/168461

2. Owusnueckas W KOJUIOMTHAs XUMHs: YUYEOHMK M TPAKTUKYM JUIS TIPHKJIAJHOTO
OakanaBpuata / Kynpsimesa H.C., BommapeBa JI.I..; - 2 wusm.; mnepepad. u jgom.-M.:
[DaeKTpOHHBIIH pecypc].- M.: IOpaiir, 2017. -379c. https://www.biblio-
online.ru/book/2DA78425-E69E-4850-91ED-390A7527473F

3. Ponun, B.B. ®usznveckas u KoUIougHAs XUMHUS [DIEKTPOHHBIA pecypc| : ydeOHoe
nocob6ue / 3.B. ['opuakos, B.A. Opobern, CtaBponoiasCKuii roc. arpapHeiii yu-1, B.B. Ponun .—
Crapponions : AI'PYC, 2013 .— 156 c. — ISBN 978-5-9596-0938-2 .— Pexum npoctyma:
https://lib.rucont.ru/efd/314455

7.2. JlonoJiHUTEJIbHAS YU4eOHAs JUTEepaTypa

1. Benses A.Il. ®usnueckas u komrougnas xumusa. M. TEOTAP-Meauna, 2012 1.

2. Tepsusn, T. C. ®usnueckas U KOJUIOWIHAS XUMHUsI [DIIEKTPOHHBIN pecypc] : yueo.
nocobue / T. C. Tep3usinu .— ExkarepunOypr : M3natensctBo Ypanbckoro yHusepcurera, 2012
— 111 ¢. — ISBN 978-5-7996-0789-0 .— Pexxum nocryma: https://lib.rucont.ru/efd/209386

3. dusnueckas u KoutougHas xumus [Dnekrponnsiii pecype]| / O.B. Crnenmosa, H.B.
Coukast .— Boponex : Uznarensckuii nom BI'Y, 2015 .— 68 c¢. — 68 ¢. — Pexkum gocryna:
https://lib.rucont.ru/efd/590428

7.3. MeToauyecKkue YKa3aHusl 0 OCBOCHUIO JUCIHMILIHHbBI
1. IllenkoBHukoBa H.B. Meroanyeckue yka3aHus M CaMOCTOSITENBHOW PabOTHI
00yJaroLuXcs Mo AUCHUILIMHE «XUMUs pU3nyecKas 1 KoJUIouHash», Muuypusck, 2025.
2. lllenxosuuxosa H.B. V4eOHO-METOAUYECKUIT KOMIUIEKC JUCLMIUIMHBL <« XUMHUS
¢busnueckas M KOJUIOWIHAs» JUIsl OOYyYaroUMXcsl 1O HampaBieHuio noarotoBku 35.03.04
Arponomusi, Muuypusck, 2025.

7.4. UudopmanmoHHbie U U(PPOBLIE TEXHOJIOTMH (IIPOrPpaMMHOe
o0ecneveHnne, coBpeMeHHbIe MPodeccHOHAIbHBbIE 0a3bl JAHHBIX U

HH(POPMALIMOHHBIE CTIPABOYHBIE CUCTEMbI)

VYyeOHas gucnumuinHa (MOJyJb) MNpPEAyCMaTpPUBAeT OCBOEHHE HWH(POPMAIMOHHBIX U
UGPOBBIX TeXHONOTUH. Peanu3anus nudpoBbIX TEXHOIOTHI B 00pa30BaTeIbHOM MPOCTPAHCTBE
SBISIETCSl OJIHOM W3 BaXXHEHIUX TIielied 00pa3oBaHUsA, Malomed BO3MOXKHOCTH pa3BUBATh
KOHKYPEHTOCIIOCOOHbIE KauecTBa OOYYaloUMXCs Kak OyIyIIMX BbICOKOKBAJIM(HUIIMPOBAHHBIX
CIEIHAJINCTOB.

[TudpoBble TEXHOJIOTHU MPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(h(PEeKTHBHOrO penieHus
3aJa4 MPOQPECCUOHANBHOIO, COLMAIbHOTO, JUYHOCTHOIO XapakTepa C HCIOJIb30BaHUEM
pa3IMYHBIX BHUJOB KOMMYHHUKAIIMOHHBIX TeXHOMIOTMH. OcBoeHHE HUPPOBBIX TEXHOIOTUH B
pamMKax JaHHOW JUCHMIUIMHBI (MOZYJsl) OPHEHTUPOBAHO Ha CIOCOOHOCTH O€30MacHO U
Ha/JIeKalluM  00pa3oM TMoJy4yaThb JOCTYH, YIpaBlsATh, HHTETPUPOBATh, OOMEHUBATHCA,
OLICHMBAaTh U CO37aBaTb HMHQOPMAIMIO C TOMOIIBIO LHUPPOBBIX YCTPOHCTB U CETEBBIX
TexHosoruil. dopmupoBaHrue UPPOBOKH KOMIIETEHTHOCTH Ipejrosaraer padoTy C JaHHBIMH,
BJIa/ICHE UHCTPYMEHTAMHU JUIsI KOMMYHHUKAIHH.

7.4.1. D1eKTPOHHO-0UOJIMOTEYHbIE CUCTEMbI U 0a3bI JAHHBIX
1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024



https://e.lanbook.com/book/168461
https://www.biblio-online.ru/book/2DA78425-E69E-4850-91ED-390A7527473F
https://www.biblio-online.ru/book/2DA78425-E69E-4850-91ED-390A7527473F
https://lib.rucont.ru/efd/314455
https://lib.rucont.ru/efd/209386
https://lib.rucont.ru/efd/590428
https://e.lanbook.ru/

Ne 6/1 (CereBas a1ekTpoHHass OUOINOTEKA)

2. baza naHHbBIX 37eKTpoHHBIX HH(popMannoHHbIX pecypcoB @I'BHY IHHCXb (zorosop
no 00ecCHeueHHI0 JIOCTyNna K 3JIEKTPOHHBIM HHpopMmannoHHbBIM pecypcam @I'BHY ITHCXb
yepe3 TepmuHan yaaiennoro goctymna (TY I ®I'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnextpoHHast bubnmuoreynas cucrema «HanmonanbHbIN UppPoBOH pecypc «PyKOHT»:
Komnekmun «ba3ossiii MmaccuB» U «Konoc-c. Censckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIIYT 0 MPEOCTaBICHHIO JoCcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnekrponnoe uznateasctBo KOPAUT» (https://urait.ru/) (Z0roBop Ha oKa3aHue
YCIYT TIO TPEJOCTaBIEHUIO JOCTynma K oOpaszoBatenbHON miathopme OO0 «DnekTpoHHOE
usnarenbctBo FOPAMTY or 07.05.2024 No 6555)

5. DnexktpoHHO-OMOMMOTeuHass cucrema «Bepuanckui»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE HCIOIB30BaHME Mpou3BeaeHHH oT 26.03.2020 Ne 14/20/25)

6. basa nmannbix HOB «HauumonanbHas snextpoHHas Oubimoreka» (https://rusneb.ru/)
(moroBop o moakmoueHnn k HOb u npenocrasinenuu aoctymna k oobektam HOb ot 02.02.2024
Ne 101/HDB/4712-m)

7. CornamieHue 0 COTPYAHHYECTBE MO OKa3aHHUI0 OHOIMOTEYHO-WH(OPMAIMOHHBIX H
COIIMOKYJIFTYPHBIX YCIYT TOJh30BATEIIIM YHUBEPCUTETa W3 YHCIA WHBAIUIOB TI0 3PCHHIO,
CITa0OBUASIINX, UHBAIHIOB IPYIMX KAaTErOpuil C OTpaHHUYEHHBIM JOCTYNOM K HH(OpMAaILNH,
JUI, UMEIOUIUX TPYAHOCTH ¢ ureHueMm IuiockonedarHoro tekcra TOI'BYK «TambGoBckas
obnacTHas yYHHUBepcaibHas Hay4yHas O6ubiaroTeka uM. A.C. [Tymkuna»
(https://www.tambovlib.ru) (cornamenue o corpyanudectse ot 16.09.2021 Ne 6/1)

7.4.2. UudopManoHHbIE CTIPABOYHBbIE CHCTEMbI
1. CpaBounas npaBoBas cuctema Koncynprantllntoc (1oroBop mocraBku, aganTaiui u
conpoBoxkAeHHs 9k3eMIUIsIpoB cucteM Koncynprantllimtoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnexTpoHHbIM mnepuoanueckuii cnpaBouHuK «Cucrema I'APAHT» (moroBop Ha

YCIIYTH 10 cOmpoBOKaeHHO oT 28.02.2025 Ne 194-01/2025).

7.4.3. CoBpemeHHbIe MPOdeCCHOHATIbHBIE 0a3bI JaAHHBIX

1. ba3za nmaHHBIX HOPMATHUBHO-TIPABOBBIX AaKTOB HH()OPMAIIMOHHO-00pa30BaTEILHON
nporpammsl «Pocmeton» (torosop ot 05.09.2024 Ne 512/2024)

2. baza nmannbix Hayunoit snektponnoit 6ubnmorexku eLIBRARY.RU — poccuiickuit
UH(POPMALIMOHHO-aHAIUTUYECKUI TopTail B 00JacTW HAyKH, TEXHOJOTMHM, MEAMLUHBI U
obpasoBanwus - https://elibrary.ru/

3. TTopran oTKpeITHIX HaHHBIX Poccuiickoit ®enepanuu - https://data.gov.ru/

4. OrtkpbiTeie naHHble @DenepanbHONl  CIyXKObl TOCYIapCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

7.4.4. JIMLIeH3MOHHOE U CBOOOHO PaCpPOCTPaHsieMoe MPOrpaMMHoOe
o0ecreyeHue, B TOM YHCJIE 0TE4eCTBEHHOI0 TPOU3BOACTBA

Ne | HaumeHnoBaHue Pazpabotuuk 10 | JoctynHOoCTb Ccobinka Ha Enunstit PexBu3uthl
(npaBoobOnangare |(IMIEH3MOHHOE, | peecTp pOCCHHCKUX TTOJITBEPIKIAIOIIETO
JIb) cBOOOIHO nporpamm it OBM # JOKyMeHTa (Ipu
pacnipocrpansiemoq B/I (ipu Hamunm) HAJIAYHN)
)
1 | Microsoft Windows, | Microsoft JIueH3nonHoe - JIuneHsus
Office Professional Corporation or  04.06.2015 Ne
65291651 CPOK
JEUCTBUS: 6ecCPOIHO
2 | AHTHBUpYCHOE AO JIuuensuonHoe | https://reestr.digital. CyOnieH3nOHHBIH



https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

[IPOrPaMMHOE «JIaGopaTopus gov.ru/reestr/36657 norosop ¢ 000
obecrieucHme Kacmepckoro 4/?sphrase_id=4151 «Coprekc» oT
KasperskyEndpointS | (Poccus) 65 09.12.2024 Ne 6/H, cpok
ecurity ams Ou3Heca nevicrBus: ¢ 09.12.2024
no 09.12.2025
3 [ MoitO¢pucCranmapta | OOO  «Hoesie | Jlunensuonnoe | https://reestr.digital. | Koutpakr ¢ OO0
BIH - o0nauHble gov.ru/reestr/30163 | «PyGukon»
OducHsbrit MaKeT | TEXHOJIOTUUY 1/?sphrase_id=2698 | or  24.04.2019 Ne
JU1s1 paboOTHI ¢ | (Poccust) 444 0364100000819000012c¢
JOKYMEHTaMH poK JeHCTBHS:
1 TIOYTOH 6eccpodHo
(myoffice.ru)
4 | OducHsIi maket AO «P7» JIunemsuonnoe | https://reestr.digital. | Koutpakr ¢ 00O
«P7-Oducy gov.ru/reestr/30666 | «Codrexe»
(meckrormHas 8/?sphrase_id=4435 | or 24.10.2023 Ne
BEpCHs) 041 0364100000823000007¢
pox NEUCTBUS:
OGeccpodHo
5 | OnepannonHas OO0 "Basamet | Jlunensuonnoe | https://reestr.digital. | Kourpakr ¢ OO0O
crcTemMa «AnbT | cBOGOIHOE gov.ru/reestr/30326 | «Codrexc»
O6pazoBanue» MPOTrpaMMHOE 2/?sphrase_id=4435 | or 24.10.2023 Ne
obecneueHne" 015 0364100000823000007¢
pox NEUCTBUS:
OeccpodHo
6 | [Iporpammuas AO JIuuensuonnoe | https://reestr.digital. | JIuen3nouHsIit 1OTOBOP
cucrema Uil | «AHTHIUIATHAT» gov.ru/reestr/30335 ¢ AO «AHTHIIIaruaT)
0BOHapyKeHHsI (Poccus) 0/?sphrase_id=2698 | or23.05.2024 Ne 8151,
TEKCTOBBIX 186 CPOK JIEHCTBUS: C
3aMMCTBOBaHUH B 23.05.2024 no
y4eOHBIX M HAYYHBIX 22.05.2025
pabotax
«Axtumnaruat BY3»
(https://docs.antiplagi
aus.ru)
7 | Acrobat Reader Adobe Systems CB0oGoHO - -
- MPOCMOTP pacrpocTpaHsem
JIOKYMEHTOB PDF, oe
DjvU
8 | FoxitReader FoxitCorporation CBoboHO - -
- IPOCMOTP pacrpocTpaHsem
Jokymenrtos  PDF, oe

DjVU

7.4.5. Pecypcbl HHPpOPMAITHOHHO-TEJIEKOMMYHMKAIMOHHOM CeTH

«HTEepHET»

1. CDTOwiki: 6a3a 3Hanuii 1o 1udpoBoi Tpanchopmaruu https://cdto.wiki/

2. ba3a jmaHHBIX WHQPOPMAIMOHHOW cucTeMbl «EaMHOE OKHO J0CTyma K 00pa3oBaTelIbHBIM
pecypcamy» http://window.edu.ru
3. DIeKTpOHHO-OMOIMOTEeYHAs cucTeMa u3aTeibeTa «Jlanby http://e.lanbook.com

4. HanmoHanpHBIA IUPpoBOM pecypc «PYKOHT» - MeXOTpacieBas IeKTpoHHas OubiInoTeKka Ha
0a3e Texnonornu Konrekcrym http://www. rucont
5. DnekTpoHHass OubaMoTeUHas cucteMa PoccHiickoro rocyaapCTBEHHOTO arpapHOro 3a04HOTO
yHuBepcureta http://ebs.rgazu.ru



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://window.edu.ru/
http://www/
http://ebs.rgazu.ru/

7.4.6. Ilu¢poBble MHCTPYMEHTBI, IPUMEHsieMble B 00pa30BaTe/JIbHOM

npoiuecce

1. LMS-mnardopma Moodle

2. BupryanbHasa gocka Mupo: miro.com

3. Bupryansnas nqocka SBoardhttps://sboard.online

4. BupryanbsHas nocka Padlet: https://ru.padlet.com

5. O6naunslie cepBuckl: Annekc./luck, Obmako Mail.ru
6. CepBucsl onpocoB: SAugexkc ®opmbr, MyQuiz

7. Cepauchl Bueocsizu: Suaekc tenemoct, \Webinar.ru

8. Cepsuc
http://www.trello.com

COBMECTHOH  pabOTHI

HaJl TMPOEKTaMU IS

HEOOJIBIINX

rpynn  Trello

7.4.7. HudpoBble TEXHOJOTUHU, IPUMeHsIEMble TIPH U3yYeHHHU

JTHCIUILINHBI
No [udposbie Buner yueGHOI paboThl, dopmupyembie NJIK
TEXHOJOTHH BBINOJIHSIEMEBIC C KOMIICTCHIIMH
IPUMEHEHHEM U (POBOI
TEXHOJIOTHH
1. | OGmaunsle Jlexun VYK-1 NA-1yxa U-2yxa,
TEXHOJIOTHH CamocTrosTenpHas pabora N-3yk1, UH-4yk,
NJ1-Syk-1
OIIK-1 N-1onk-1
2. | bonpime ganuele | Jlekmuun VYK-1 NA-1yxa U-2yka,
CamocTrosTenpHas padora N-3yk1, UH-4yk,
NJ-Syk-1
OIIK-1 N-1lonk-1

8. MarepuajibHO-TeXHUYECKOE o0ecneYeHne U CIUIIUHbI (MOLYJIA)

Y4yebHas  ayaAuTOpHS 1. bans BoasgHas mnabGopaTtopHas (WHB.
st mpoBenenus 3aHsthit | Nel101044756).
CEMUHApPCKOro tuna, | 2.00T03IeKTPOKOIOPUMETP (uHB. Ne
TPYIIOBBIX u | 1101044666)
WHINBUAYAITEHBIX 3. PH-metp (uHB. Nel1101044689)
KoHcynbTammid, Tekymero | 4. [lIka¢ BerTsokHOM (MHB. Nel1101061403)
KOHTPOJIS u
MIPOMEXYTOUHOM
aTTecTaluu (.
MuuypuHCK, yaI.
MutepHanonanpHas, J10M
Ne 101, 2/11)
VYuebHass  ayauTopus 1. Xamro3u ropu3oHTaNbHBIC Ha TPU OKHA 1. Microsoft Windows 7
JUIsL TIPOBEICHWS 3aHATHN | (MHB. Ne 2101065486) | (mumem3ust ot 31.12.2013  Ne
JIEKIIMOHHOTO  THUIA (r. | 2. NaTepaktuBHas gocka (nHB. Ne 2101040205) | 49413124, 6eccpodHo).
MHuuypHHCK, ya. | 3. Cucremnbrit komrutekt: mporeccop Intel | 2. Microsoft  Office 2010
WnrepnanmoanneHast, nom | Original LGA 1150, Bentmistop Deepcool | (muuensus ot 04.06.2015 Ne

Ne 101, 2/32)

THETA 21, marepunckas miata ASUS H81M-
K<S-1150 iH, mamsare DDR3 4 Gd, xectkuit
quck 500 Gb, xoprmyc MAXcase H4403, 6mok

mutanust  Aerocool  350W  ( wmHB. Ne
21013400740)

4. TIpoektop Viewsonic PJD6243 DLP 3200
lumens XGA 3000:1 HDMI 3D

5. Habopsl 1eMOHCTPAITMOHHOTO 000pYIOBaHUS
1 y4eOHO-HArJISTHBIX TOCOOUA.

65291658, 6eccpodHo).



http://www.trello.com/

Ilomenienne IS
CaMOCTOSITEIBHON ~ paboTHI
(r. MuaypuHCK, VIL
WHrepHaunoHanbHas, A0M

Ne 101, 3/2396)

1. Hocka xnaccuas (umHB. No 2101063508)
2. Kanrozu (uHB. Ne 2101062717)
3. Kamozn  (maB. Ne  2101062716)
4. Kowmmstorep Celeron E3500, mar. mmara
ASUS, omep.mamsars 2048Mb,  MoHHTOp
19"AOC (mmB.Ne 2101045283, 2101045284,
2101045285)
5. Kommetotep Pentium-4 (uaB.Ne 2101042569)
6. Monobmok iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gh/DVDRW/MCR/DOS/WiFi/white/Web/
KJIaBuatypa, Mbimb (MHB. Ne 21013400521,
21013400520)
7. Kommerorep Dual Core E 6500 (wmHB.Ne
1101047186)
8. Kommprorep TopHamo Cope-2 (uHB.Ne
1101045116, 1101045118, 1101045117)
9. Dxpan Ha mratuBe (mHB.Ne 1101047182)
KoMmmbroTepHast TeXHWKa MHOAKIIOYEHA K CETH
«MHTepHEeT» U 0obecneuyena noctynom B DMOC
YHUBEPCHUTETA.

1. Microsoft Windows XP,7
(muensus ot 31.12.2013 Ne
49413124, 6eccpodHo).
2. Microsoft Office 2003, 2010
(muensus ot  04.06.2015 Ne

65291658, 6eccpodHo).
3. AutoCAD Design Suite
Ultimate (moroBop oT
17.04.2015 Ne 110000940282);
4. nanoCAD (Bepcus 5.1
JIOKaJIbHAs, oOpa3oBaTenbHas
JUUEH3Us, CEpUUHBII  HOMeEp
NC50B-270716 JIALIEH3HUS
IEHCTBUATENBHA OeccpodHo,
OecrutaTHas).

5. IIporpaMMHBIA  KOMILIEKC
«ACT-Tect Plusy»
(IMIICH3WOHHBIA ~ OTOBOP  OT
18.10.2016 Ne JI-21/16).

6. TUC Maplnfo Professional
15.0 nns Windows aist yueOHBIX
3aBECHUN (JIMIIeH3NOHHBIHI
JIOTOBOP oT 18.12.2015
Nel23/2015-y)

Pabouas mporpamMma THCIUIUIMHBI COCTABIICEHA B COOTBETCTBUH ¢ TpeboBanusiMu ®I'OC
BO - OakamaBpuar mo HampaBieHut0 noarotoBku 35.03.04 ArpoHOMHUS, YTBEPXKIEHHOTO
npukazoM MuHucCTepcTBa 00pa3zoBanus u Hayku Poccuiickoit @enepamu Ne 699 ot 26 wurons

2017 r.

ABTOp: CT. mpenonaBatens Kapeapsl Ouonoruu u xumuu  H.B. IllenkoBHUKOBa
Peuenzent: 'arnoesa T.H. noueHT kadenpsl 300TEXHUHN U BETEPUHAPUH, KaHIUAAT C.-X. HAYK

[Iporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl

2019 1.)

IIporpamma

paccMoTpeHa

Ha  3acelaHuu

(mpotoxon No

y4e0HO-METOIMUECKOM

8 ot «15» ampens

KoMHuccumn

[TnonooBomHoro uucrtutyra uM. M.B. Muuypuna Muuypunckoro I'AY (mpotokon Ne 9 ot «
22» ampens 2019 r)

[Tporpamma yTBepkAeHa pelieHueM Y 4eOHO-MEeTOANYECKOIO COBETa YHUBEPCUTETa
npotokoi Ne 8 ot 25 anpens 2019 r.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cOOTBETCTBUHU ¢ TpeboBanusmMu @I'OC BO

[Tporpamma paccMoTpeHa Ha 3acelaHiM Kadeapbl OMOJIOTHH U XUMHUU (TIPOTOKOI Ne 7 oT
«27» mapta 2020 T1.)

IIporpamma

paccMOTpeHa

Ha 3aCCaaHnn

y4e0HO-MEeTOTNYECKOM

KOMUCCHHU

[TnonooBomHoro nHctutyta uM. M.B. Muuypuna (nporokosn Ne 9 ot « 20» ampens 2020 r)

[Tporpamma yTBepxkaeHa

(mpotokoun Ne 8 ot 23 anpens 2020 r.)

peuICHUCM qu6HO'MeTO,Z[I/I‘{CCKOFO COBCTAa YHHUBCPCUTCTA

[Iporpamma nepepaboTaHa U JIOMOJHEHA B COOTBeTCTBHH ¢ TpeboBanusimu GI'OC BO

[IporpamMma paccMoTpeHa Ha 3acegaHuu Kadenpsl Ouonoruu U xumuu. IIpotokon Ne 8
ot «15» mapra 2021 1.

[Iporpamma

paccMoTpeHa

Ha  3aceJaHuu

y4eOHO-METOANIECKOM

KOMUCCHHU

ITnonooBomHoro uuecrutyra um. U.B. Muuypuna Muuypunckoro I'AY. TIlporokon Ne 9 or




«19» anpens 2021 r.
IIporpamma yTBep:kJieHa pelleHHeM YuyeOHO-METOJUYECKOr0 COBETa YHUBEPCUTETA.
ITporoxon Ne 8 ot «22» anpenst 2021 r.

[Iporpamma nepepaboTana u J0MoIHEHa B cOOTBeTcTBUM ¢ TpeboBanusimu GI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceaHuy Kadeapsl OMOIIOTUN U XUMUU TpoToKoa Ne 10
ot 28 mas 2021 1.

[TporpammMa paccMOTpeHa Ha 3aceIaHuu Y4eOHO-METOANYECKONH KOMUCCHH
[InmogooBomHoro uucruryra um. M.B. Muaypuna Muuypunckoro 'AY. Ilporokon Ne 11 ot
21 urons 2021 r.

[IporpamMma yTBepkIeHa penieHHeM Y 4eOHO-MEeTOJUUYECKOI0 COBETa YHUBEPCUTETA.
[Ipotokon Ne 10 ot 24 wutrons 2021 r.

[TporpamMma niepepaboTaHa u JOMOJIHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceqanuu kKadeapsl ouonoruu u xumuu. [Iporoxon Ne 8 ot
4 ampens 2022 1.

[IporpaMmMa  paccMoTpeHa  Ha  3acelJaHMM  y4eOHO-METOJUYECKOM  KOMHUCCHH
ITnopoosomHoro uncruryra uM. M.B. Muuypuna Muuypunckoro I'AY. IIpotokon Ne 8 ot 18
ampesst 2022 1.

IIporpamma yTBepxkJieHa pelIeHHeM YueOHO-METOIMYECKOIO COBETa YHUBEPCUTETA.
[Tporoxon Ne 8 ot 21 ampens 2022 r.

[Iporpamma nepepaboTana u A0MOIHEHA B cOOTBeTCTBHH ¢ Tpeboanusimu GI'OC BO.

[Iporpamma paccmoTpeHa Ha 3aceanuu kadenpsl ouosnoruu u xumuu. [Iporoxon Ne 11
ot 5 urons 2023 r.

[IporpaMmma paccMoTpeHa Ha 3aceJaHUU y4eOHO-METOJINYECKOM KOMHUCCHH WHCTUTYTa
(byHAaMEHTaIbHBIX U MPUKIAAHBIX arpobuorexHoioruid um. U.B. Mudypuna MuuypuHcKkoro
I'AY. IIpotoxon Ne 11 ot 19 utons 2023 r.

IIporpamma yTBepxkJieHa pelIeHHeM YueOHO-METOJIMYECKOTO COBETa YHUBEPCUTETA.
ITporoxosn Ne 10 ot 22 wutons 2023 r.

[Tporpamma nepepaboTana U A0MOIHEHA B cOOTBeTCTBHH ¢ Tpeboanusimu GI'OC BO.

[Tporpamma paccMoTpeHa Ha 3acefaHuu Kadenpsl Onoaoruu U xumuu. [Ipotokon Ne 9 ot
6 mas 2024 1.

[IporpamMmMa paccMoTpeHa Ha 3acelaHUd Y4eOHO-METOAMYECKONM KOMHUCCHUU HHCTUTYTA
dbyHAaMEHTANBHBIX U MPUKIAAHBIX arpobuorexHojoruid uM. M.B. Muuypuna MuuypuHCKOTO
I'AY. Ilpotokon Ne 10 ot 20 mas 2024 r.

[Iporpamma yTBepkJieHa pelIieHueM Y4yeOHO-METOJUYECKOr0 COBETa YHUBEPCUTETA.
IIporokon Ne 9 ot 23 mas 2024 r.

[Iporpamma nepepaboTaHa U A0MOTHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu OI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceanuu Kadeapsl 6uonoruu U xuMun. [Ipotokon Ne 8 ot
2 ampens 2025 1.

[IporpamMmMa paccMoTpeHa Ha 3acelaHUd Y4eOHO-METOAMYECKONM KOMHUCCHUU HHCTUTYTA
byHaaMEHTANBHBIX U MPUKIAAHBIX arpodouorexHojoruid uM. M.B. Muuypuna MuuypruHCKOTO
I'AY. IIpotokon Ne 8 ot 21 anpens 2025 r.

[Iporpamma yTBepkJeHa peIlIeHHEM YueOHO-METOJUYECKOT0 COBETa YHUBEPCUTETA.



ITporoxon Ne 8 ot 23 anpens 2025 r.
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