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1. lean ocBOeHNS JUCHUILITUHBI(MOTYJIS1)

[ensiMu OCBOCHUS TUCHUIUIMHBI (MOIYJIsl) pU3NYEcKass U KOJUIOUAHAS XUMHUS SIBIISIFOTCS
MPHOOPETEHUE TCOPSTUUECKUX 3HAHUH, TIOCTATOYHBIX JJIs1 (POPMUPOBAHUS OCHOBHBIX TIOHSATUH U
MpEeJICTaBICHU 00 arperaTHbhIX COCTOSHUSAX BEILIECTBA; COBPEMEHHOM YYEHHUU O PAacTBOPAX, O
SBIICHUSAX TUPPY3UH U OCMOCA; AIEKTPOIMPOBOIHOCTH PACTBOPOB; OCHOBAX XUMUYECKOU TEPMO-
JTUHAMHUKU U TEPMOXHUMUH; O XUMHUYECKONH KUHETHKE, KaTalu3e U XUMUYECKUX PaBHOBECUSX, 00
AIIEKTPOXUMHUH.

B pesynbTare u3yuenus Kypca oOydaroliuiics OBIaZieBaeT HEOOXOIUMBIMU TEOpeTHYe-
CKHMHU W TPAKTUYCCKUMH 3HAHUSMHU MO BOMpocaM (U3HUYECKON M KOJUIOMTHOW XUMHUU C Jallb-
HEHIINM KCIOJIb30BAaHMEM UX B Ipoliecce MpopecCHOHATbHON AeSITENbHOCTH.

[Ipu ocBOeHWM MAaHHON JUCHIUILIMHBI YYUTBHIBAIOTCS TPYAOBBIC (YHKIMH CIIETYIOMIETO
npodeccuoraibHoro cranaapra: 22.005 Cnenuanuct Mo TEXHOJOTUH MPOAYKIIMU U OpraHu3a-
U 00IIecTBeHHOTo nuTanus (yTB. mpukazom Muntpyaa Poccuu ot 15.06.2020. Ne329H)

2. MecTo AUCUMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

CornacHo yueOHOMY IUIaHy 1O HampasiieHHIO moarotoBku 19.03.04 Texnomorus mpo-
JOYKLIUU U OpraHu3aiys OOLECTBEHHOr0 MUTAHUs JAUCLUILIMHA (MOyJb) «Du3nueckas U KoJ-
JOUJHAs XUMHS» OTHOCUTCA K oOs3arenpbHOil vactu bioka 1. «/lucuumimssl (Mogynn)»
b1.0.13.

Jucuunnuna 0asupyercs Ha Kypcax «Heopranumueckast XuMus», « AHaAJIMTUYECKAsT XUMUSI
U QU3UKO-XMMUYECKHE METO/IbI aHan3ay, «[IuieBbie 100aBKU».

duznyeckas U KOJUIOUIHASI XUMUS SBJISIETCSI OCHOBOIIOJIAratoIle Juisi U3y4eHHsl 1ocIie-
ayoumx — aucuumiuH: - «KoHTponb  KayecTBa  IMILEBOW — mpoaykuuw», —«®duznosnoro-
OMOXMMHYECKHE OCHOBBI IPOU3BOJICTBA MOJIOYHBIX M MSICHBIX MPOAYKTOB», «TexHOIOTUs Ipo-
JOYKLUU CTIEHUAIBHBIX BUJOB MUTaHUS.

3. [Inanupyemble pe3yabTaThl 00y4eHHUS MO JUCHMUILINHE, COOTHECEHHBIE C

IUVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHUSI 00Pa30BaTeJIbHOM MPOTPaMMbI

B pesynbraTte n3yueHus: AMCUUILUIMHBI O0YYaIOLIUICS JOIKEH OCBOUTH TPY0BbIE (PyHK-
IUH:

VYnpaBieHne KauecTBOM, O€30MaCHOCThIO M IMPOCIEKHBAEMOCTHIO MPOM3BOJCTBA MPO-
JYKIIMKM OOIIECTBEHHOTO MUTAaHUS MAacCOBOTO M3TOTOBJIEHUS M CIEHUATM3UPOBAHHBIX MUILIEBBIX
npoaykToB (22.005 CrneuuanucT 1mo TEXHOJOTHMH MPOAYKLUMU U OpraHu3alyi OOIIeCTBEHHOIO
nutanusa. TO. — D/02.6)

TPYJOBBIE NEUCTBHUSL:

22.005 CrenuaaucT Mo TEXHOJOTUH MPOAYKIIMU U OPTaHHU3aIllMKd OOIIECTBEHHOTO TMHTa-
Hust. TO. — D/02.6:

VY4er crIphsl M TOTOBOM MPOIYKIUU HA 0a3e CTaHJAPTHBIX U CEPTHU(PUKAIMOHHBIX UCIIBI-
TaHWH MPOU3BOACTBA MPOAYKIMH OOIIECTBEHHOTO MUTAHHU MaCCOBOI'O M3TOTOBJICHHS U CIIELUa-
JM3UPOBAHHBIX MUILEBBIX MPOAYKTOB B IIENIAX 00ECIeYeHHs] COOTBETCTBUS HOPMATHBAaM BBIX0J1a
TOTOBOM NMPOJYKIMU B COOTBETCTBUH C TEXHOJIOITMUECKUMHU UHCTPYKLUAMU

OcBoenne qUCUUIUIMHBL (MOAyns) «Pu3ndeckas U KOJUIOMIHAS XUMHUs HalpaBIeHO Ha
(dbopMUpOBaHUE CIETYIOMINX KOMIIETEHIIUH:

VYK-1 cnocobeH ocymecTBIsATh MOMCK, KPUTUUYECKUN aHAIM3 UM CUHTE3 WH(pOpMaIuy,
MPUMEHSTh CUCTEMHBIN TIOJIXOJ] IJIs1 pELICHU TIOCTABJICHHBIX 3314

OIIK-2 cioco6GeH MpUMEeHSATh OCHOBHBIE 3aKOHBI M METO]IbI MCCIIEIOBAaHHUM €CTECTBEHHBIX
HayK JUIs petieHus 3a1a4 npo¢eccuoHaIbHON AeSITETbHOCTH

I1K-7 criocobeH nMpoBOAUTH UCCIIEAOBAHUS MO 3alaHHON METOJIMKE U aHAJM3UPOBATh pe-
3yJBTaThl SKCIIEPUMEHTOB



[Inanupyemsie

Kpurtepuu oneHuBanust

C3YyJIbTATOB O6y‘l€HI/ISI

€3yJIbTaThI .
pesy Huzknit
o0OyueHus .
(mOTTOPOTOBEIHA) . . N
(MHAMKATOPBI [Moporogsrit bazoBebrit [IponBunHyTHIHA
KOMIIETeHIINS
TOCTHKECHUS
He chopMHUpOBaHA
KOMITCTCHIIAHN)
YK-1 He ocymectBusier | YnoBneTBopu- Xoporo ocy- OTau4dHO ocy-
NJI-1yk-1 — Ocy- MOMCK MH(POPMAIIUU |TEIBHO OCYIIECTB- |IIECTBISCT MOUCK | IECTRIISICT TTOUCK

MIECTRIISICT MMOUCK
nH(pOpMAITUH U TIpH-
MEHSIET CHCTEMHBIH
TOJTXOJT JIJISL PEIICHHUS
MOCTAaBJICHHBIX 337124
Ha OCHOBE CHHTE32
nHpOpPMAaLTUH

U HE TIPUMEHSET
CHCTEMHBIH MTOIXOT
JUTSL pELICHUS T10-
CTaBJICHHBIX 3a7a4
Ha OCHOBE CHHTE3a
nHpOpPMaLUH

JISIET TIOUCK UH-
dhopmaruu u ga-
CTUYHO ITPUMECHSCT
CHUCTEMHBIN noA-
XOJI IS peIIeHuUs
ITOCTABJICHHBIX
3aJa4 Ha OCHOBE
cuHTe3a nH(popma-
92071

nHpOpPMAITIN U C
OTIpeIeTICHHBIMHU
HE TOYHOCTSAMU
MIPUMEHSET CH-
CTEMHBIN MOaX0x
JUTSL PEILIEHUS 10~
CTaBJICHHBIX 337124
Ha OCHOBE CHHTE3a
UHQOpMaITUH

nHpOpMAITUH 1
MIPaBHIIEHO TIPH-
MEHSET CUCTEM-
HBII DOIXO0I I
peIIeHus TTOCTaB-
JICHHBIX 3314 Ha
OCHOBE CHHTE3a
nH(DOpMaUH

WN/-2yk-1 — Haxomur
Y KPUTHYECKU aHa-
Tu3MpyeT nHopMa-
LU0, HEOOXOAUMYIO
JUTSL PEILICHUS T10-
CTaBJICHHOM 3a1auu

He Haxonurt u xpu-
TUYECKY HE aHaIU-
3upyeT uHpopma-
LIHI0, HEOOXOAUMYIO
JUISL pEUICHUS T10-
CTaBJICHHOM 3a1auu

dparMeHTapHO
HaXOJUT U KPUTH-
YECKH HE TOYHO
aHaAJIM3HUPYET UH-
(dhopmaruto, He0O-
XOJUMYIO JUISA pe-
LIEHHS TOCTABJICH-
HOU 3a7a4u

He B monmaoM 005-
eMe HaXOIUT U
KPUTHYECKH C
OHpeIleJICHHI)IMI/I
HOI‘peHIHOCTSIMI/I
aHaJM3UPYET HH-
(dhopmaruto, HE0O-
XOAUMYIO JUIsl pe-
IIEHNS TIOCTaBJICH-
HOM 3ama9n

B nmonmaOM 00BEME
HAXOJUT U KPUTH-
YEeCKH BEPHO aHa-
TU3UpyeT UHPOP-
Maruio, HeoOXo-
JIUMYIO JUTS pete-
HMS IOCTaBJICHHOM
3a1a4n

OIIK-2

NA-1lonk-2 — Ucmomnb-
3yeT eCTeCTBEeHHOHA-
YYHBIE 3aKOHBI IIPH
pelIeHUH 33139

He ucnons3yet
€CTECTBEHHOHAYY-
HBIE 3aKOHBI U
pellIeHnH 3a/1a4

YacTUUHO MCIOIb-
3yeT €CTECTBEHHO-
Hay4HbIE 3aKOHBI
MpY PEUIEHUH 3a-
Jad

He B nmonaoM 005-
€Me HCIIONb3YeT
€CTECTBEHHOHAYY-
HBIC 3aKOHBI HpI/I
peIIeHH 33134

B nosHoM 00beme
HCIIONIB3YET eCTe-
CTBEHHOHAYYHbIE
3aKOHBI TIPH pelie-
HUH 33724

[1K-7

N-1nk-7 — YMeer
MIPOBOJIUTH UCCIIEIO-
BaHU4 110 3aJaHHOU
METOIUKE

He ymeert nposo-
IUTb UCCIICI0OBAHUS
I10 33JJaHHOU METO-
TTIKe

VY noeneTBopH-
TEJBHO YMEET MPO-
BOJIUTH UCCIIEI0-
BaHUs T10 3a/1aH-
HOUW METOIUKE

Xoporo ymeer
IIPOBOJIUTH UCCIIE-
JIOBaHUA TIO 3aJ1aH-
HOU METOJIUKE

OTinyHO ymeer
MIPOBOJIUTH UCCIIE-
JIOBaHUA TIO 3aJ1aH-
HOU METOJIUKE

N -2nk-7 — Crioco-
O€H aHaIM3UPOBAThH
pe3yJIbTaTHI SKCIE-
PUMEHTOB

He cniocoOen ananu-

3UPOBATh Pe3yJibTa-
ThI DKCTIEPUMEHTOB

VY noeneTBopH-
TEJBHO CIIOCO0EH
aHAJIM3UPOBATH
pe3yabTaThI dKCIIe-
PUMEHTOB

Xopo1io criocodeH
aHaJIM3UPOBAThH
pe3yJIbTaTHI SKCIe-
PHMEHTOB

OTANYHO CITOCO-
OeH aHaM3upO-
BaTh PE3YJIbTATHI
JKCIIEPUMEHTOB

B pe3ynbraTe 0cBOEHUS IUCHUIUIMHBI (MOYJIs) 00yJaroIMiics TOMKEH:

3HaTh:

- OCHOBBI XMMHYSCKOM TEPMOANHAMUKH
- MCTOOOB OIIMCaHUA XUMHUYCCKUX paBHOBCCI/II\/'I B paCTBOpax 3JICKTPOJIUTOB,

- OCHOBBI XMMHUYECKOMN KHHETHUKU,

- HayaJsia TepMOJAMHAMUKHN W OCHOBHBIE YPAaBHEHHSI XUMUYECKON TEPMOAMHAMUKH;

- METOJbI TEPMOJIMHAMHYECKOTO OMUCAHUS XUMUYECKUX U (Pa30BBIX PAaBHOBECUN B MHO-
TOKOMIIOHEHTHBIX CUCTEMAX;

- TEPMOJAMHAMHUKY PACTBOPOB AJIEKTPOJIUTOB U ANMEKTPOXUMUUYECKUX CUCTEM;

- ypaBHeHHE (HOpMATHHON KUHETUKH M TEOPUH KUHETUKHU CIOXKHBIX, [IETHBIX, T€TEPOTeH-
HBIX 1 (JOTOXUMUYECKUX PEAKIIHil;




- TCXHOJIOTUU OpraHu3anuu Ipouecca CaM006paBOBaHI/Iﬂ, MNpUCMBbI M[CJICTIOJIaraHnusa BO
BPEMEHHOMI NEPCHEKTHBE, CIOCOOBI MJIAHUPOBAHUS, OPraHU3ALUU, CAMOKOHTPOJIS U CAMOOLIEHKU
NeSITeTbHOCTH;

YMmern:

- UCIIOJIb30BAaTh 3HAHUEC XUMHHU B HpO(l)CCCPIOHEUIbHOfI JCITCIbHOCTH,

- ONpEAEIATh 110 CIIPABOYHBIM JaHHBIM SHEPreTUYECKHE XapaKTEPUCTUKH U T€OMETPUI0
MOJIEKYI;

- TEPMOJIMHAMHUYECKUE XapaKTEPUCTUKN XUMHUECKUX PEaKLIU;

- BCJIMYUHBI pH 1 XapaKTCPUCTHUKU AUCCOLUAIINU SJICKTPOJIMUTOB;

-[IPOU3BOJMUTH PACUETHl KOHIIEHTPALUU PACTBOPOB PA3JINYHBIX COSAMHEHUI;

- UCIIOJIB30BATh TCXHUYCCKUC CPCACTBA AJId U3MCPCHHA OCHOBHBIX MAPaAMCTPOB TCXHOJIO-
IFMUYECKUX MPOLIECCOB, CBOMCTB ChIPhs, M0Iy(}HadpHUKaTOB U Ka4eCTBO TOTOBOM MPOJIYKIIUHU, Opra-
HHU30BaTh U OCYIICCTBJIATH TEXHOJOTHYSCKUN mponccce NMponu3BoACTBA NPOAYKIUH ITUTAHUA

Baagern:

- METOoAaMM HCCJIICIOBaHUA (bI/ISI/IKO-XI/IMI/I'-ICCKI/IX CBOICTB OMOJIOTMYECKH aKTHBHBIX Be-
I1ECTB;

- IpUEeMaMH OTIPECIICHUsI CTPYKTYPhl OMOJIOTMYECKH aKTUBHBIX COCTMHEHUH HAa OCHOBE
uX (PU3NKO-XUMHUECKUX XaPaKTEPUCTUKH;

- IpaBuJIaMu Oe30macHOi paboThl B XUMUYECKOM J1abopaTropuu;

- HaBBIKAMU OCYILECTBJIECHHS 3KCIEPUMEHTAIbHO-UCCIEI0BATENbCKON 1EATEIIBHOCTH 32
CYET pealn3alii BO3MOKHOCTEH MPOBECHUS 10 33JAHHON METOTUKE.

3.1. MaTpuia cooTHeceHHsI TeM/pa3/1e/ioB y4eOHOH TUCHUILIMHBI (MOLYJIs1)
U popMHPYEeMBbIX B HUX YHUBEPCAJIbHbIX, 001ENPO(eCcCHOHATBbHBIX
U NPo(eCcCHOHAIBHBIX KOMIIETEHIMH

KomrnereHnnun OO1ee
Tembl, pa3iensl TUCHUTLTAHBI VK-1 | OMK-2 | k-7 | XOmAuecTBO.
KOMIETEHIUHI

OcHoBHbIE TOHATHUS (HU3NUIECKON W KOTOUAHON XxuMuu. OcHO- + + + 3
BBl XUMHYECKON TEPMOJIMHAMHUKH.
PactBoprl. KosutnratuBHele cBOMCTBa pacTBOPOB. + + + 3
Kucnorno-ocHoBHbIe paBHOBecHs! B pacTBopax. bydepHsie cu- + + + 3
CTEMBI
ONEeKTPOXUMUYECKHE CUCTEMBI. DJIEKTPOHBIE MPOILIECCHI + + + 4
Xumuueckas kuHetuka. Karanus + + + 3
Xumudeckoe U (pa3oBoe paBHOBecHe + + + 4
[ToBepxHOocTHBIE — siBieHUs.  AjcopOums.  IloBepXHOCTHO- + + + 3
AKTHUBHBIE BEIIECTBA
JucnepcHsle cucteMbl. CBOMCTBA KOJUIOMIHBIX CHCTEM. + + + 4
PacTBOpBI BBEICOKOMOJIEKYJIIPHBIX BELIECTB. ['€TeporeHHbIe CH- + + + 4
CTEMBI.

4. CTPpyKTYypAa U CoAepKaAHUE TUCIHUIIHHBI (MOILYJIA)
OO0mmas TpyI0eMKOCTh JUCIHTUINHBI COCTaBIsgeT 3 3a4eTHbIe enuHuIbl, 108 akaa. gacos.




4.1 O6beM IMCUMILIMHBI M BUABI Y4eOHOI padoThI

KonnuecTtBo yacos
Bux sansTiii 10 O4HOH (popMe |10 3a049HO hopme
o0yueHus o0yueHus
6 cemectp 3 Kypc
OO0mas Tpy10eMKOCTh AUCIUTUIHHEI 108 108
KonraktHas pabota 00ydaromumxcs ¢ mpenojaBaTesicM, B T.4. 32 16
AyYJIUTOpHBIC 3aHSTHS, U3 HUX 32 16
JIEKLIAU 16 8
MPAaKTUYECKUE 3aHATHUS (CEMUHAPHI) 16 8
CamocrosiTenpHast padoTa, B T.4. 49 83
Hanucanue pedepara 17 27
MIOATOTOBKA JIOKJIaaa 14 27
BBHITIOJTHEHNE WHIWBHTyaJIbHBIX 33JTAHUH (TECTOB) 18 29
KonTpons 27 9
Bua UTOroBOro KOHTpoJIs JK3aMeH JK3aMeH
4.2. Jlekuuu
O0peM B akaj. yacax
o ouHas | 3aouHas | PopMmHpyembIe
Ne Paznen aucumminHel (MOAYs), TEMbI JISKIMN
dbopma | dopma KOMIIETEHIINN
o0ydeHus | 00y4ueHHs
1 OCHOBHBIC TIOHATHS (PU3MUSCKON U KOJJIOUTHON XUMUH. 2 1 VK-1, OIIK-2,
OCHOBBI XUMHYECKON TEPMOJUHAMHUKH. MK-7
. YK-1, OIIK-2,
2 | PactBopsl. KommuratueHbIE CBOICTBA paCTBOPOB. 2 1 MK-7
3 KucnorHo-ocHOBHBIE paBHOBECHS B pacTBopax. bydepHsie 2 1 YK-1, OIIK-2,
CUCTEMBI TIK-7
YK-1, OIIK-2,
4 | DIEKTPOXUMHUYECKHE CUCTEMBI. DJIEKTPOAHbIE MPOLIECCH 2 1 HK-7
56 Xumnueckast kunetnka. Karanus. Xumudeckoe u pa3oBoe 2 1 YK-1, OIIK-2,
" | paBHOBECHE TIK-7
7 [ToBepxHocTHBIE sBNEeHUA. Ancopouus. [loBepxHOCTHO- 2 1 YK-1, OIIK-2,
aKTUBHBIE BEIIECTBA TIK-7
. YK-1, OIIK-2,
8 | AucnepcHble cucteMbl. CBOWCTBA KOJJIOUAHBIX CHCTEM. 2 1 K-7
9 PacTBOpBI BBICOKOMOJIEKYJIIPHBIX BEIECTB. I 'eTeporeHHble 2 1 YK-1, OIIK-2,
CHUCTEMBI. IK-7
HUTOTI'O 16 8
4.3 IlpakTyeckue 3aHATUA (CEMUHAPHI)
O0BeM B akajll. yacax
Ne HaumenoBanue 3aHsTust oHHad 3a0uHas | GOpMHpyeMbic
dopma dbopMa | KOMIIETCHIINU
o0y4eHus | 00ydeHHs
1 Onpenenenre MOJISPHON MacChl HEAIEKTPOIUTA KPUOCKOIIH- 1 1 YK-1, OIIK-2,
YECKUM METOOM. TIK-7
OnpejesieHne CTENEHU TUCCOIUAIIH PACTBOPEHHOTO Bellle- VK-1. OTIK-2
2 | cTBa M OCMOTHYECKOTO JaBJICHUS PACTBOPA KPHOCKOIHYE- 1 1 ﬁK-? ’
CKUM METOAOM
3 Komopumerpudeckuii METOT OTIPEICIICHIS KOHIICHTPAITAH 1 1 VYK-1, OIIK-2,
BOJOPOHBIX HOHOB (pH cpenbr) I1K-7




Onpenenenue pH pacTBOpPOB MOTEHIIMOMETPUUECKUM METO- YK-1, OIIK-2,

4 1 1
JIOM. [K-7

5 BuusiHMe KOHIIGHTpaUK PEarupyolnX BEMIECTB U TEMIIEpa- 2 1 YK-1, OIIK-2,
TYPBI Cpe/ibl HA CKOPOCTh XUMHUYECKON peaKIyH. [K-7

6 KuHeTnka KaTaIuTH4eCKOTro pa3ioyKeHUs IEpOKCHIa BOJIO- 2 1 YK-1, OIIK-2,
pona (TeTeporeHHbIN KaTaan3) T1K-7

7 OrnpeneneHne KOHCTAaHTBI CKOPOCTH KaTaTMTHIECKON peak- 2 05 YK-1, OIIK-2,
UK THAPONIN3a (WHBEPCHH) caxapo3bl (TOMOTEHHBII KaTalln3) ' [K-7

8 | AncopOuust yKCyCHOM KHCIOTBI TOYBOM 2 0,5 YK-%_,H(SEIK-Z,

9 | MomyueHne KOJUTOUTHBIX pacTBOpOB. Koarynsims 3omneit 2 0,5 yK_]ﬁI?_l;IK_Z’

10 | 3y4yenue cBOMCTB BEICOKOMOJIEKYIISIPHBIX COCAMHEHHUN 2 0,5 YK-%_,H(SEIK-Z,
HUTOI'O 16 8

4.4 J1abopaTopHbIe padOThI He NPELYCMOTPEHBI

4.5 CamocTosiTe/ibHAsA padoTa 00y4aommxcs

O6Bem yacoB
. ouHast 3a04yHast
Pa3nen muciMIuInHbL Bun camocTosTenbHON paboThI
dhopma ¢dbopma
0o0ydeHus | oOydeHust
OcHoBHbIe OHATHS (pr3wye- | BeimoHeHne MHIMBUAYAIBHBIX 33JaHAN (TECTOB) 1 3
CKOii U KOJUTOMAHOM xumud. | Hamicanue pedepara 2 3
OCHOBBI XUMHUYECKOH Tep-
[Moaroroska nokiaaa 2 3
MOJTUHAMUKH.
BrinosHeHre MHIUBHUTYalbHBIX 3a/IaHHH (TECTOB) 2 3
PactBopsl. KosuratusHeie
. Hanucanue pedepara 2 3
CBOWCTBA PacTBOPOB.
IToaroroska JIokyaaa 2 3
KHCI0THO-OCHOBHBIE paBHO- | BBINOIHEHNE MHMBUlyalIbHBIX 3aJaHUMH (TECTOB) 2 3
Becus B pacTBopax. bydep- | Hammcanue pedepara 2 3
HBIC CHCTEMBI IToaroroBka nokyiana 2 3
BrinmonHeHne WHANBHTyalbHBIX 3a/1aHUH (TECTOB) 2 3
DIEKTPOXUMHUIECKHUE CUCTE-
Hammucanwne pedepara 2 3
MBI, DJIEKTPOIHBIC TPOIECCHI
IToaroroBka nokyiaaa 3
BrinmonHeHne WHANBHTyalbHBIX 33/1aHUH (TECTOB) 2 3
Xumnaeckas knHetuka. Ka-
Hammucanwne pedepara 2 3
Tanu3
IMoaroroska Jokyaaa 2 3
BeInosiHeHre WHIUBHTYaIbHBIX 32JIaHHH (TECTOB) 2 3
Xumudeckoe u Ga3oBoe
Hanmcanwue pedepara 2 3
paBHOBECHE
IToaroroBka qoknaga 2 3
TToBEpXHOCTHBIE SBICHHUS. BrinosiHeHre MHAMBULYaIbHBIX 3a/1aHUH (TECTOB) 2 3
Ancop6uus. [ToBepxnoctHo- | Hanmcanue pedepara 2 3
AKTUBHBIEC BEIIECTBA IMoaroroska Jokiaaa 3
JIucriepCHBIE CHCTEMBI. BeInosiHeHre MHUBHTYaIbHBIX 32/IaHHH (TECTOB) 2 3
CgoiicTBa koyutonHbIX cu- | Hanmcanume pedepara 2 3
CTEM. IToaroroBka qoknaga 2 3
PacTBOpBI BHICOKOMOJIEKY- | BINOJIHEHME MHIMBU Iy aJIbHBIX 33/1aHUI (TECTOB) 2 3
JSpHBIX BewlecTs. I'erepo- Hanucanue pedepata 2 3
TeHHBIE CHCTEMEI. [ToaroToBKa AOKIAIa 2 5]
UTOT'O 49




4.6 BbIno/1HeHNe KOHTPOJIbHOI padoThl 00y4YalOIIUMUCS

3204HOI GopmMBbI 00yUeHUS

Xumus — QyHIamMeHTanbHas TUCLMIUIMHA, HA KOTOPOH Oazupyercs M3ydyeHHUe MOciemdy-
IOIIMX 001e00pa3oBaTENbHBIX U CIIEUUAIBHBIX TUCHHUILIHNH (OMOIOTHH, (PU3NOIOTHH, TEXHOJIO-
MM IPOU3BOJICTB U JP.)

[opsimok M3yyeHus AUCUUIUIMHBL «PU3ndecKas U KOJUIOMTHAS XHUMHUSD» 00ydaronMMUCS
3a04HON (hOpMBI OOYUEHMSI CTPOUTCS IO CIEAYIOLIEMY IIJIaHYy:

1. CamocTosTenbHOE M3yYeHHE MaTepuana 1o yuyeOHuKaM M y4yeOHBIM MOCOOHSM C HC-
H0JIb30BaHNUEM Y4eOHON MPOrpaMMBbl U CIIPAaBOYHOM JIMTEPATYPHI;

2. BrinonHeHrne KOHTPOJIBHBIX 3alaHUH COTJIacHO MM(PyY U 3alUTa KOHTPOJIBHBIX PaboT
(Tabsuia BApMAHTOB KOHTPOJIBHBIX 3aJaHUH IPUBECHA B KOHLIE METOINYECKOI0 YKa3aHus);

3. BrinmonHeHue 1ab0OpaTOPHOTO MPAKTUKyMa M IMOCEUICHHUE JIEKUUH B MEPUOJ CECCHUH,
OTYeT 10 J1a0OpaTOPHBIM IPAKTUKYMaM (€CIIM TAKOBOW 3HAYUTCS B y4€OHOM IUIAHE);

4. Cnava 7K3aMEHOB WJIM 3a4€TOB (B COOTBETCTBUU C y4€OHBIM IUIAHOM) IO paszzesiaM
JUCLUTUIMHBL.

KoHnTposibHble paboThl 00ydaromUics JOJKEH BBIOJIHATH camocTosTenbHO. Eciu Ha
KOHTPOJIbHYIO paboTy MOJy4YeHa OTpULIATeNIbHAs PELeH3Us «He JOIycKaeTcs K cobecenoBa-
HUIO», KOHTPOJIBHYIO 0padaThIBaIOT, C YYETOM 3aMEUaHUl pElEH3EHTa, B TOH ke TeTpaau, U
BBICBUIAIOT HAa IOBTOPHOE PELIEH3UPOBAHUE.

Jlo ’K3amMeHa WU 3a4eTa OOyYaroIINIICs MPOXOIUT 3aIUTY KOHTPOJIBHOU pabOTHhI y Mpe-
nojaBate’sl, peLieH3UPOBABIIIETro ee, B IUYHOM Oecere.

PexoMeHnauum no BHINMOJHEHHIO KOHTPOJIbHOI padoThl

Ilepen BbIONIHEHHMEM KOHTPOJIBbHOM pabOThl HEOOXOIMMO U3YUYUTh pabouyro Mporpammy
JUCIUTUTHHB «DH3ruecKast ¥ KOJUTOUTHASI XUMHUSI», TEOPETUIECKUN MaTepra B COOTBETCTBHH C
CoJIepKaHUEM JMCLUIUIMHBI 110 IpOorpaMMe, o Y4eOHBIM MOCOOUSM U PEKOMEHJalMsSIM, O3Ha-
KOMUTBCS C pelIeHHEM TUIIOBBIX 33/1a4 10 JaHHOW METOJUYECKo pa3paboTtke. Pemenus 3agau u
OTBET Ha TEOPETUYECKHE BOMPOCHI JOJKHBI OBITH KOPOTKO, HO Y€TKO OOOCHOBAHBI, 32 UCKIIIOYE-
HUEM TeX CIydaeB, KOrja IO CYIIECTBY BOINpOCa Takas MOTHUBUPOBKAa HE TpeOyeT, Harpumep,
KOTJ]a HYXKHO COCTaBUTH AJIEKTPOHHYIO (popMyny aroma, HamucaTh YpaBHEHHE PEaKLUU U T.J.
[Tpu pemiennu 3aa4 HY’»KHO MPUBOJIUTH BECh XOJ PEIICHUS U MaTeMaTHMYeCKOro Ipeodpa3zoBa-
HUSL.

[Tpu pemennn 3aqa9 ¥ 0OTBETaX Ha BOIPOCHI KOHTPOJIBHBIX 3a/IaHHH CIETyeT UMETh B BH-
Ny Cleyrolee:

1. Pemenue 3aga4 HEOOXOAMMO COIMPOBOXKIATh MOACHEHHEM. MaTeMaTH4eCKUe pacyeThl
0053aTeNbHO JOBOAUTD /10 KOHKPETHOI'O YHCIOBOTO OTBETa (HEOOXOAMMO BO3BOJIUTH B CTEIIEHb,
U3BJIEKaTh KOPHU, BBIYMCIATH JOrapu(pMbl YKCeN U MIPOU3BOAUTH JPyrue MaTeMaTHUECKHe OIe-
pauun).

2. Ilpu pemieHun 3aga4 Ha XUMUYECKOE PABHOBECHE B BBIPAKECHHE KOHCTAHTHI paBHOBE-
CHSl CIIeIyeT IOJICTABIIATh 3HAUCHHS] PAaBHOBECHBIX KOHIICHTPAIM BEIIECTB, BHIPAKCHHBIC B
MOJIB/JI.

3. OKuCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIH, MPOTEKAIOL[e B BOJHBIX pacTBOpax,
YPaBHUBAIOTCSI MOHHO-3JIEKTPOHHBIM MeToZoM. IIpu cocTaBieHMH HMOHHO-3JEKTPOHHBIX CXeM
MIPOLIECCOB BOCCTAHOBIIEHUS U OKHCJICHUSI MAJIOPACTBOPUMBIE JIEKTPOJIUTHI, ClIa0ble AJIEKTPOIIU-
THI CJIEZYET 3aucaTh B MOJIEKYJISIpHOI (opme, Kpome Toro, HaJlo yuuTsiBaTh pH cpenbl.

4. Ilpy BBITOTHEHNUH 3a/IaHUH CIIETyeT TOJIb30BAThCS MPUBEICHHBIMI B PEKOMEHIAITUSIX
CIPAaBOYHBIMU TaOJIMIIAMU TIO KOHCTAHTaM MOHHU3AIMU CIA0BIX 3JIEKTPOJIMTOB, MPOU3BEACHUIM
pPacTBOPUMOCTH M KOHCTaHTaM HECTOMKOCTH KOMITJIEKCHBIX HOHOB.

5. OTBeTHI Ha KOHTPOJIbHBIE BOMPOCHI JOJKHBI OBITH KPATKMMHU, HO HCUEPIBIBAIOIINMHU U
COIIPOBOXKIATHCS TEOPETUIECKUMU OOOCHOBAaHHSMH, (POPMYIIAMU U YPAaBHEHHSIMU XHUMHUYECKHX
peakuuii. [Ipu oTBeTe Ha TeOpETUUYECKHE BOIPOCHI HE CIIEAYET MEPENUCHIBATh TEKCT ydeOHUKA.

6. KoHTposibHBIE pabOTH! BBIIOIHSIIOTCA B TETPAISX, 3aU4TCHHbIE paOOThI MPEICTABIISAIOT-
cst 00yUaIOIMMUCS Ha dK3aMEHeE.



7. Bee 3amaun cnenyer pemwats B cucteme CH. Jlanee npuBeneHbsl HEKOTOPBIE MOHATHS
XUMHHU U CIIOCOOBI BBIPAaXKEHNS KOHIIEHTPALUI pacTBOPOB € UCTOIb30BaHUuEM cucteMbl CH.

4.7 Coaep:xaHue pa3aejaoB JUCHUNINHBI

1. Ocnoenvie nonamusn uzuueckon u KonnouoOHou xumuu. OcHO8bl XUMUUECKOU
mepmMoOuHaMuKuU.

Ucropus pa3zButus Gpusnueckoit U KOUIOMIAHON XuMun. MecTo (pU3n4ecKoi XUMHH B Psi-
oy (usmyecknx Hayk. ArperaTHoe COCTOSIHHE BEIIECTBA: I'a3, JKUIKOCTb, TBEPAOE BEUIECTBO.
Kpartkast xapakTepucTuka 3TUX cOCTOSIHHIA. CIIOCOOHOCTh Pa3IMyYHBIX BEHIECTB IMPU MU3MEPEHUU
BHEIIHUX YCIOBUI MEPEeXOIUTh U3 OJHOTO cocTosiHUS B Apyroe. Kpucramnnyeckoe, amopdHoe
COCTOSIHUS BEIIECTB.

DOHeprus paboTa U TEIUIOTa KaK OCHOBHBIE XapaKTEPUCTHKU IPOLECCOB PA3TUYHbBIX TH-
noB. TeroBoil 3¢ ekt xumuueckoil peakuuu. DHTaNbIHA. 3akoH ['ecca U ClIeICTBHE U3 HETO.
[loHsiTHE PHTPOIKHU, KAK SFHEPreTUUECKON XapaKTEPUCTUKN XaOTUYHOCTU B CUCTEME. DHTPOMIUS
— arperaTHble COCTOSIHUS BEIIECTBA.

2. Pacmeopui. Konnuzamugnwie ceoiicmea pacmeopos.

[Ipoueccel B pacTBopax. PacTBopuMOCTb BELIECTB B pa3aM4HbIX pacTBopUTeisx. Pacteo-
PBl HaChILLIEHHbIE, HEHACBIIICHHBIE, [IEPECHIIICHHbIE. TerIoTa pacCTBOPEHUS.

KonnuraruBHeie CBOMCTBAa pacTBOPOB: JABJICHHUE Iapa pacTBOPUTENS HAJl pacTBOPOM,
KUTICHUE W 3aMep3aHue pacTBOpoB. 3akonbl Payms. Kpuockonus u s0ymmmockonus. M3menenne
MOJISIPHOM MAacChl BEIIECTBA C MOMOUIBIO 3TUX METOA0B. OCMOC B XUMHYECKUX cucTemax. Ocmo-
TUYECKOE JaBJICHUEe pacTBOpoB. 3akoH Baut-T'odda.

[Tpumenumocts 3akoHoB Bant-I'odda u Payns k pactBopam snekrponutos. M3oTonnye-
CKuit K03 HUITUEHT.

3. Kucnommno-ocnoenwie pagnogecus 6 pacmeopax. bygheprvie cucmemot

CreneHp AJIEKTPOIMTUYECKON TUCCOLMAIIMY, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB.
B3anmocBs3b CTENeHH SMEKTPOTUTHUECKON AUCCOIUAIMN M U30TOHHYECKOro KO3 QHIHeHTa.
Cnalpie snekTponuThl. KOHCTaHTa SJIEKTPOIMTHYECKOM AMCCONMANMUA. 3aKOHBI pa30aBiIeHUS
OcTtBanbaa.

Kaxymasicss cTeneHp AJIeKTPOJIMTUYECKON Aucconuanuu. Teopust CUIbHBIX 3JIEKTPOJIH-
ToB Jlebas-Xrokkens. AKTUBHAs KOHIIEHTpaIlus BellecTBa B pactBope. MoHHas cuiia pacTBopa.
VYpasuenue ['yrrenreiima-/leBuca.

KucnotHo-ocHOBHBIE paBHOBeCUs B pacTBopax. loHHOe mpousBeaeHue Boasl. [lonsaTue o
pH. 3nauenne pH st ananutuuecko nmpakTuku. Merossl onpenenenus pH pacTBopos.

Bydepnsbie cucrembl. Mexanusm neiictBus OydepHbix cucrteM. bydepHocts B 6uonoru-
YECKUX CHCTEMaXx.

4. dnexmpoxumuueckue cucmemol. INeKmpoOHblie NPOUECCHL.

N3mepenune >1eKTponpoBOIHOCTH pacTBOpoB. 3akoH Kousbpaymra. IIpuMeHeHne snek-
TPONPOBOAHOCTU /JIsl ONPEACIICHHUs] CTENEHU JUCCOLMALMUA U KOHCTAHThI JUCCOLMAINHU. DIIEK-
TPOIIPOBOJHOCTh PACTBOPOB IIEKTPOJIUTOB. YelbHas U MoJisipHasl (3KBUBAJEHTHAsI) 3JEKTPH-
Yyeckass NpOBOAUMOCTh. [IpUMeHEeHHE 3IEKTPOJIUTUYECKOW MNPOBOAUMOCTH JUIsl ONpeneTeHUs
BJIQXKHOCTH, TUHAMHUKHU COJIEBOTO PEXHMMA MTOYB.

DneKkTpoAHbIe Mpolecchl. MexaHn3M BO3HUKHOBEHHUSI 3JIEKTPOJHOIO MOTeHIMana. [ anb-
Bannueckuit smement. IJ[C rampBaHmYecKoro 3yieMeHTa. Buapl raipbBaHnyecKkux 1erneit. Bomo-
POJHBIN 3JEKTPOJI, P HAPSHKEHUH METaJIOB, UCKIOYEHUE U3 HEro. 3aBUCHMOCTh MOCJEe10Ba-
TEIbHOCTU MECTOIOJIOKEHUSI METAJJIOB B PSAAY HaNpsbKEHUHM oT pactBoputens. MloHocenekTus-
HBIE DJIEKTPOJIBL. DNEKTPOAbI 1 poga — MeAHBIN, IUHKOBBIN. DIEKTPOAbI 2 poaa — Xiopcepeopsi-
HBIM, KasomenbHbI. CtekiasHHbIA 3nexTpoa. M3mepenue DJIC. quddy3ubiii 1 memOpaHHbBIN
MOTEHIIMANbBI, IX OMOJOTHYECKOe 3HAUCHHUE.

5. Xumuueckan kunemuxka. Kamanu3s

CKOpOCTh XUMHUUYECKOU peakIuu (MCTUHHAS U CPeAHsis). 3aBUCUMOCTb CKOPOCTH OT KOH-
LEHTPALIMU PEArupYyIOIIUX BEIIECTB. 3aKOH JAeCTBUA Macc. KOHCTaHTa CKOpOCTU. 3aBUCUMOCTh
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ckopoctu oT Temnepatypsl. [lpaBuno Bant-T'odda. YpaBuenne Appenuyca. DHeprus akTupa-
Ui, MexaHu3M XUMUYECKOW peakiuu. AKTUBHBIN KOMILJIEKC. DHAOTEpMUYECKHE peakiuu. [1o-
HATHE 00 PHTANBINU AKTUBAIIMM M DHTPONHMM akTHBaUuu. Kiaccupukamus XMMHUYECKHX peak-
nuid. [lopsmok U MOJIEKYISIpHOCTh peakiuid. KaTaan3: TOMOTeHHBIH, reTeporeHHbIi, hepMeHT-
HbIM. MexaHu3m karanusa. [[poMOTOpBI M KaTAIMTUYECKHE SAIbI.

6. Xumuueckoe u ¢hazoeoe pasnosecue.

[IpumeHMMOCTh 3aKOHA JEHCTBUS Macc K paBHOBECHBIM IpolieccaM. KoHcTaHTa paBHO-
Becus. [Ipunuun Jle-Illarenbe. 3aBUCHUMOCTE CKOPOCTHM XMMHYECKON pEaKUUU OT KOHLEHTpA-
LUU.

7. Ilosepxnocmmuvte aenenusn. Aocopoyus. Illosepxnocmuo-axmusHnvle éeuiecmaed.

CopOmus. Buner agcopOumm. [ToBepxHocTHast akTuBHOCTB. [IpaBmiio J[roxmno-Tpayoe.
AncopOuusi Ha TpaHHIE pasliena >KUIKOCTb-Ta3. AHanu3 U30TepMbl aacopOiuu JleHrmiopa.
Omnpenenenue pazmepoB monekyn ITAB. Ancopbuust Ha TBepAol NMOBEpXHOCTH. Teopus ai-
copO1uu. 3aKOHOMEPHOCTH aAcopOLUU Ha TBEpAbIX aacopOeHTax. OCOOEHHOCTH aacopOoLuu Ha
HNOPHUCTHIX ancopOeHTax. AncopOuust 3nekTpoauToB. OOpa3oBaHUE TBOWHOTO AJIEKTPHUYECKOTO
cnost (J2C). Nonnslit oOMeH.

Knaccudukanus u obmas xapakrepuctuka [IAB. I'mapodunbHO-mumogunsHbIi 6ananc
ITAB. Yucno I'JIb. Munemnspusie pactBopsl IIAB. Kputnueckas KoHIIEHTpaIyss MHAIIEIII000pa-
3oBanus (KKM). Comrobummsanus. [lpumenenue [TAB B dapmarum.

8. Hucnepcuvie cucmemul. Ceolicmea KoanouOHbIX CUCHIEM.

Knaccudukanus no pasmepy dactun (nucnepcHoctr). Kiaccudukanus mo arperatHomy
cocrosiHuio ¢a3. Kiaccuduxaiys mo OTCyTCTBUIO WM HAIMYUIO B3aUMOJACWCTBUS MEXKIY Ya-
cTanamMu aucriepcHoi (aspl. Kimtaccudukarys mo crerneHy B3auMoIeCTBUS JUCTIEPCHOM (asbl ¢
JUCIIEPCUOHHON cpefoi. PacTBOPBI BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH.

Bbpoynosckoe nsmxkenue. Juddysus. Ocmornueckoe napnenue. CequMeHTAIMS B JIHC-
MIEPCHBIX CUCTEMAX U CEAUMEHTAIMOHHBIA aHAJIU3.

Oco0eHHOCTH ONTHUYECKUX CBOMCTB JMCHIEPCHBIX cucteM. Paccesnue cpera. [lormomie-
Hue cBerta. OnTudeckas aHu3oTponusd. OnTudeckre MeTobl aHainu3a aucnepcHoctu. Mccneno-
BaHUs 0 3a/1aHHOM METO/IMKE U aHAJIU3 PE3yJIbTaTOB SKCIEPUMEHTA.

9. Pacmeoput évicokomonekynapuuvix eeujecms. I'emepozennvie cucmembol.

Knaccugpukauus BMC. Crpykrypa, popma u rudkocts Makpomodiekyi. da3oBoe cocTto-
saue BMC. B3aumoneiictsue BMC ¢ pactBopurenem. Habyxanue. CoiictBa pactBopoB BMC.
[Mommanexktponutel. OcmoTuueckoe AaBieHue pacTBOpoB BMC (MOJEKyIsSpHBIX KOJUIOHIOB).
MembpanHoe paBHOBecue JloHHaHa.

I'enu u crygau. MccnenoBanus 1o 3alaHHOM METOJUKE M aHAJINU3 PE3yJIbTaTOB AKCIIEPH-
MEHTa

5. O6pa3oBare/ibHbIE TEXHOJIOTHU

Bun yueOHOI paboTsl OO6pazoBaTenbHbIE TEXHOJIOTHI

SHGKTpOHHLIe MaTepuaibl, UCIIOJIb30BAaHUC My.HBTHMCJIHfIHBIX Cp€AacCTB,

Jlexnun o
pa3aTO4YHbIA MaTepHUal

[enoBble u poJieBble UIPHI, pa300P KOHKPETHBIX YIPABICHYECKUX CUTYa-
[IpakTHueckne 3aHATH 1UH, TECTUPOBAHKE, KEHCHI, BBIITOJIHEHNE TPYIIOBBIX ayJUTOPHBIX 33]1a-
HUH, MHANBUIYaJbHBIE JOKJIAIbI

BrinonHenne MHANBUYaIbHBIX 3alaHU (TECTOB), HanmMcaHue pedepara,

CamocTosTenbHbIe PabOTHI
MOJrOTOBKA JIOKJIa/1a




6. OueHovHbIe cpeacTBA TUCHUNIMHBI (MOTYJIsA)
6.1 IlacnopT (poHAA OLIEHOYHBIX CPECTB MO JUCHHUILIUHE (MOTYJII0)
«DuU3nYecKas U KOJUIOUIHAST XUMUSD)

Ko OLIeHOYHOE CPENICTBO
Ne KonTpommpyemsie pa3aemns! (TeMbI) KOHT onnﬂ Mo 1 e
/i JUCITUTLTAHBI pOHpY HAaUMCHOBaHUE KOJI-BO
KOMITETEHIINH
OCHOBHBIC TIOHATHS (PU3UUCCKOW XH- VK-1. OITK-2 TectoBbie 3aaHUs 10
1 |muu. OCHOBBI XUMHUYECKOW TEPMOIUHA- ﬁK-? ' Pedepar 10
MUKH. Bompocsr s sx3amena 7
. TectoBbie 3amaHus 10
PactBoprl. KommuratuBHBIE CBOMCTBA VK-1, OIIK-2, o
2 aCTBOPOB IK-7 Pedepar >
p POB- Bormpocsr i sx3aMeHa 7
TecroBbIe 3a1aHus 10
KucnotHo-ocHOBHBIE  paBHOBECHS B YK-1, OIIK-2, g
3 Pedepar 5
pactBopax. bydepnsie cucremsr [K-7 Bonpochi 1 2K3aMeHa 7
T 1
4 DNEeKTPOXUMHUUECKHE CHUCTEMBL. JIEK- VK-1, OIIK-2, Peeg);))l:;le ajlaHmA 30
TPOJIHBIE TIPOTECehT TTK-7 Bompoce! 11 sx3aMeHa 7
TecToBbie 3a1anus 12
VK-1, OIIK-2, A
5 | Xumudueckas kuaeTuka. Karamus K-7 Pedepar 5
Bompocsr mis sx3amena 6
TecToBsie 3aanus 12
VK-1, OIIK-2, A
6 | Xumuueckoe u pa3oBoe paBHOBECHE K-7 Pedepar 4
Bompocsr s sx3amena 6
TectoBbie 3amaHus 12
IloBepxHOCTHBIE sIBIIEHUS. ACOpOUHSL. VK-1, OIIK-2, a
7 Pedepar 10
[ToBepXHOCTHO-aKTHBHBIE BELLIECTBA [1K-7 Bolpock! /Ui FK3aMeHa 6
N TectoBble 3a1aHus 12
8 Hucnepcusie cructemsl. CBONCTBa KOJI- YK-1, OIIK-2, Pedpepar A 8
JIOUJTHBIX CUCTEM. IK-7
A Bonpocs! 11 3k3aMeHa 7
TecToBble 3aaHus 12
PacTBOpEl  BBICOKOMOJIEKYJISIDHBIX — Be- YK-1, OIIK-2, A
9 Pedepar 5
IECTB. [ 'eTeporeHHbIe CUCTEMBI. IIK-7 Bompoch! /uts sk3aveHa 7

6.2 IlepeyeHb BOMPOCOB /1JIsl IK3aMeHa

1. Ilpenmer ¢usnyueckoit ¥ KOUIOUAHON XUMUU. POb OTE€UeCTBEHHBIX YUEHBIX B pa3BU-
tiu (pusnueckoit u kowtonauoi xumun. (YK-1, OITK-2, ITK-7)

2. Xumuueckas TepMmoanHamuka u tepmoxumus. OcHoBHble monsatus. (YK-1, OIIK-2,
[1K-7)

3. CpaBHHUTENIbHAS XapaKTeprcTHKaA THOPOOHBIX KOUToua0B U pactBopoB BMC. (VK-1,
OIIK-2, ITK-7)

4. TlepBOe HaYaIO TEPMOJAMHAMUKHU U €T0 MPHUIOKEHHE K XuMudeckuM mnporeccam. (YK-
1, OIIK-2, [1K-7)

5. O6mas xapaktepuctrka pactsopos BMC. (YK-1, OIIK-2, I1K-7)

6. TermoBoit a3 dext xummueckoro mporecca. IHTanbmus. (YK-1, OIIK-2, ITK-7)

7. DeKTpo- ¥ MOJIEKYJIIpHO-KHHEeTHYecKue cBoiicTra 3ommei. (YK-1, OITK-2, TTIK-7)

8. 3akon I'ecca u cinencrus us Hero. (YK-1, OIIK-2, ITK-7)

9. Mukporeteporentbie cuctembl. Cycnensun. Omynabcuu. [lensr. Aspozomu. (YK-1,
OIIK-2, ITK-7)

10. Bropoe Hauano tepmoaunamuku. (YK-1, OITK-2, ITK-7)

11. ArperatuBHas M KHHETHMYECKas YCTOWYMBOCTH 30i€. DakTOphl, BIMSIOIIAE Ha
ycroiuuBocts 30ieit. (YK-1, OIIK-2, ITK-7)

12. Durponus. (YK-1, OIIK-2, I[1IK-7)
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13. Crapenue 3omeit u nmenTu3aus. 3allUTHOE IEHCTBUE MOJEKYISIPHBIX aICcOpOUPYIO-
mwux cioes. (YK-1, OIIK-2, TIK-7)

14. Tperbe Hauano TepmoanHaMuku. DHeprust ['ud6ca, I'enbmronbua. CBoOogHAS SHED-
rust ¥ HanpasieHue xumuueckux peaknuii. (YK-1, OIIK-2, ITK-7)

15. CoBmecTHOE JeHCTBHE HJIEKTPOJIUTOB Mpu Koaryisuuu. Koarymsuus u 13era-
norenmman. (YK-1, OIIK-2, ITK-7)

16. Cxopoctb xumuueckux peakiuii. Koncranrta ckopoctu. (YK-1, OIIK-2, TTK-7)

17. YcroitunBOCTh 1 KoAryssiius 1uohoOHbIX KoutouoB. Koarymsmus. JleiicTBue 3iek-
TposnutoB nipu koaryssiun. [Tpasuno lynsue-Iapau. (YK-1, OIIK-2, [TK-7)

18. Baustnue KoHIEHTpaluu Ha ckopocTh peakiun. (YK-1, OITK-2, TTK-7)

19. Metobl mosTydeHust U OYUCTKH KOJLTOUAHBIX pacTBopoB. (YK-1, OIIK-2, ITK-7)

20. Tlopsimok W MOJEKYJIApHOCTh (MOHO-, OM-, Tpumojekyspubie) peakiuii. (YK-1,
OIIK-2, TIK-7)

21. Kpatkas xapakrepuctuka aucnepcabix cucreM. (YK-1, OIIK-2, TIK-7)

22. BiausiHue TeMIepaTypbl Ha CKOPOCTh peakiuu. YpaBHEHHE AppeHuyca. JHEprHsl ak-
tuanuu. (YK-1, OIIK-2, TIK-7)

23. YcroiunBocTh KOUTOUAHBIX pacTBopoB. CenumenTanus. (YK-1, OIIK-2, TTK-7)

24. Karanus, ero 3Ha4yeHHE B XUMUYECKOW TEXHOJOTMH U OHOJOTHYECKHX IpOoIeccax.
(YK-1, OIIK-2, TIK-7)

25. Ocmotuueckoe nasieHue. Ero ponp B Omonorumueckux cucremax. (YK-1, OIIK-2,
[1K-7)

26. Ocobennoctu pepmentaruBHoro karanusa. (YK-1, OIIK-2, TTK-7)

27. MonekylsspHO-KHHETUYECKHE, ONTUYECKHE U JJICKTPUUECKUE CBOMCTBA JTHO(OOHBIX
koitouzos. (YK-1, OIIK-2, ITK-7)

28. 'oMOTreHHBIIi ¥ FeTepOreHHbIH KaTanu3 (MexaHu3M JeiicTBus karanuzatopoB). (YK-1,
OIIK-2, TTK-7)

29. TToBepXHOCTHO-aKTUBHBIC M TIOBEPXHOCTHO-HeakTHBHbIC BemiecTBa. (YK-1, OIIK-2,
[1K-7)

30. Xumuuaeckoe paBHoBecue. [Ipunnun Jlelllarense. KommonaHple CHCTEMBI M METOBI
nosnyuerus uodoousix kowtonaos. (YK-1, OITK-2, ITK-7)

31. MuKkporeTeporeHHbIe CUCTEMBI C KUIKOM aucriepcHoi (azoi. Mx 3HaueHue B Mpo-
mbiienHocTd U ¢/X. (YK-1, OIIK-2, T1K-7)

32. ®oroxummueckue peakimu. (YK-1, OIIK-2, TTK-7)

33. IloBepXHOCTHBIE SIBICHUS C MCIOIH30BAaHHEM MH(POPMAIIMOHHBIX, KOMIBIOTEPHBIX U
cereBbiX TexHojorui. (YK-1, OIIK-2, TTIK-7)

34. MukporeTeporeHHble CHCTEMbI C Ta3000pa3HOi mucnepcuonHoit cpemoi. (YK-1,
OIIK-2, TIK-7)

35. TIpomeccrt copbiuu. (YK-1, OITK-2, ITK-7)

36. Ocobennoctu u cBoiictBa pactBopoB BMC. (VK-1, OITK-2, ITK-7)

37. PacTtBOpbI HEANEKTPOIUTOB. [ToHATHE «pacTBOP», CIIOCOOBI BEIPAXKEHUS COCTaBa pac-
tBopa. (YK-1, OIIK-2, I1K-7)

38. Ancop6rus. @akTopsl, Baustomue Ha Hee. (YK-1, OIK-2, TTK-7)

39. PactBopsl 351eKTposiuToB, ux ocodennoctu. (YK-1, OIIK-2, TTK-7)

40. I'pyboancriepcHbIe CHCTEMBI ¢ )XuAKoN aucniepcnonHoi cpenoi. (YK-1, OIK-2, TTK-
7)

41. KonnurarusHbie cBoiicTBa pactBopoB. (VK-1, OTIK-2, I1K-7)

42. TToBepXHOCTHOE HaTsDKEHHE. Are3us u koresus, ux poib. (YK-1, OIIK-2, [IK-7)

43. Kpuockonust. D0ymmockonus. 3akonsl Payns. (YK-1, OIIK-2, I1K-7)

44. TloBepxHOCTHBIE siBiIeHUs. Teopun ancopOuum, ypaBHeHus Jlenrmiopa u Opeitnim-
xa. (YK-1, OIIK-2, TIK-7)

45. Ocuosubie moustus Tepmoauaamuku. (YK-1, OIIK-2, ITIK-7)

46. Meronsl onpenenenus pH pactBopos. (YK-1, OIIK-2, T1K-7)
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47. Ocmoc. OcmoTryeckoe AaBiieHHE pa30aBICHHBIX PacTBOpoB. 3akoH Bant-T'odda.
Bbuonoruueckue npomeccel u ocmoc. (YK-1, OIIK-2, ITK-7)

48. Dnextpoxumus. Dnektpoanbie mporeccel. (YK-1, OITK-2, TTK-7)

49. PacTBOpbI 211eKTpoauTOB. Bo3HMKHOBEHHE HOHOB B pacTBopax. ConbBaranus (ruapa-
tarust). CunbHbie U ciadbie anektponutsl. (YK-1, OIK-2, TTK-7)

50. Usmepenne DJIC. Kounenrpaumonusie menu. Juddysusie morenmumansr. (YK-1,
OIIK-2, TIK-7)

51. Bydepusie pactBopsl. Mx 6nonornueckas poss. (YK-1, OIIK-2, TIK-7)

52. Daektpoanbie mporeccel. (YK-1, OITK-2, TTK-7)

53. Bydepusbie pactBopsl. Mx 6nonornueckas poiss. (YK-1, OIIK-2, TIK-7)

54. PactBOopbl. Mexanu3M pacTBOpeHusi TBepAOro BemiecTBa. COBpEeMEHHBIN B3TJIS HA
nporiecc pactBopenns. (YK-1, OIIK-2, TIK-7)

55. Konrnenrpanuonnsiii asnement. (YK-1, OITK-2, TTK-7)

56. I'emu. OcobennocTr ux crpoenust. CBoiictea renei u peakuuu B Hux. (YK-1, OITK-2,
[1K-7)

57. T'anbBannueckue 3neMeHThl. YpaBuenue Heprcera. (VK-1, OIIK-2, TTK-7)

58. Ctpoenue munesmis 30551, (YK-1, OIIK-2, TIK-7)

59. DnexkTpoxuMuveckre Mporecchl. [[BOMHON 3JIEKTPUUECKUN CIIOM U €ro CTpOEHHE.
(YK-1, OIIK-2, TIK-7)

60. OnTuyeckue cBOWCTBA KOJIOUIHBIX crcTeM. COBpEeMEHHbIE METOAbl UCCIEAOBAHUM,
MIPOBOJMIMBIE B COOTBETCTBHU C 3aJIaHHON METOJHMKOMW, TO3BOJISIONIUE IMOJIY9aTh SKCIICPUMEH-
TaJIbHBIC JJAHHBIC TS PEIICHHs HAy4HBIX U npakTudeckux 3amad. (YK-1, OIIK-2, TTIK-7)

6.3 llIkaja oleHOYHBIX CPEACTB

YpoBHH OCBOCHUS OueHouHbIE CpeCTBA
. Kpureprun oneHnBaHUs
KOMITCTCHIIUN (xoJ-BO OaJIIIOB)
- TIONIHOE M TNIy0OKOe 3HaHWE M MOHMMaHue y4eOHOro
MaTepHaja U3 pa3HbIX Pa3/ieioB AUCIMIUINHEL
- TIOHMMaHHE CYIIHOCTH M B3aUMOCBSI3U paccMaTpHBa-
€MBIX MIPOIIECCOB U SBIICHUH;
. TECTOBBIE 3aJIAHUS
- moceuieHue y4eOHBIX 3aHATHI, aKTHBHAas M TBOpYE- (31-40 GaoB):
IIpoBUHYTHII cKkast paboTa Ha MPAKTUYECKUX 3aHATHSX; edhepar ’
(75-100 6amnoB) |- ompemeNATh MPUOPUTETHI B chepe TMPOU3BOACTBA MPO- 1(39 1 Op6ann0B)‘
«OTIIMYHO» JOYKLIWU TUTaHUS, 00OCHOBBIBATH MPUHATHE KOHKPETHO- ’
BOTIPOCHI JIJIS DK3aMeHa
ro TEXHHUYECKOTO pEIICHHsS MpH pa3padoTKe HOBBIX (35-50 Gamnos)
TEXHOJIOTHYECKMX TPOIECCOB IMPOU3BOJCTBA MPOJIYK-
UM UTAHUS;, BEIOUPATh TEXHUUECKUE CPEACTBA U TEX-
HOJIOTMH C YYETOM 3KOJIOTMYECKHX IOCIEACTBUI HX
MPUMEHEHUS
- TBEPJbIC U JIOCTATOYHO TIOJHBIC 3HAHUS [TPOTPAMMHO-
ro MaTepuana;
- NpaBWIbHOE MOHMMAHHE CYIIHOCTH W B3aUMOCBS3U
paccMaTpUBaEeMBbIX MPOIECCOB U SBICHUIA;
- TIOCJIeZIOBATENbHEIE, PABHIIbHBIE, KOHKPETHBIC OTBE- | TECTOBBIC 33 JaHMUS
Basosbiii THl Ha TIOCTABJICHHBIE BOIPOCHI IPH CBOOOAHOM ycTpa- | (18-32 Gasos);
HEHHHU 3aMEUYaHHH 110 OT/IEILHBIM BOIIPOCAM; pedepat
(50-74 6amna) M
CXODOLION - MOCEIICHNE YYeOHBIX 3aHATHH, akTUBHas M TBOpue- | (7-8 6amioB);
p ckasi paboTa Ha MPAKTUUECKUX 3aHATHSAX; BOIIPOCHI JJIs SK3aMeHa
- TEXHWYECKHE CpEJICTBa Ui W3MEPEHUs OCHOBHBIX | (25-34 Gamr)
napaMeTpoB TEXHOJOTHMYECKHX IIPOILIECCOB, CBOMCTB
CBIPbsI, MONY(HaOpPHKATOB M KaueCTBO TOTOBOW MPOMIYK-
UM, OPTaHU30BaTh M OCYILECTBISATh TEXHOJOTHYECKHUI
IIPOIIECC MPOU3BOACTBA IPOAYKIMH IUTAHUS
[Toporossit - TBEpJlO€ 3HAaHHE M NOHUMAHUE OCHOBHBIX BOIIPOCOB | TECTOBBIE 33aJaHHUs
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(35-49 6ansoB) MPOTPaMMBL; (12-19 6amnog);

«YIOBJICTBOPHUTEIb- |- MPABUILHBIC W KOHKPETHEIE, 0€3 TpyOBIX OIMUOOK OT- | pedepar
HO» BETHI Ha IOCTaBJICHHBIC BOIPOCHI NpU ycTpaHeHuH He- | (5-6 Gamna);

TOYHOCTEH M HECYIIECTBEHHBIX OIIMOOK B OCBEIICHHH | BOIPOCHI ISl SK3aMeHa
OTHENBHBIX MTOJOXKEHUI IIPH HAaBOMAIIMX BOIpocax 3k- | (18-24 Gamios)
3aMeHaTOopa;
- ToceuieHue Y4YeOHBIX 3aHSATHH, paboTa Ha HUX, BbI-
MOJIHEHUE BCeX (OPM IMPOMEKYTOYHOTO KOHTPOJS C
MTOJIOKUTENHLHOM OIEHKOI;
- TEXHOJOTMH OpraHM3alliH Tpolecca camoo0pa3zoBa-
HUSl, TIPUEMBI IIeJICNoNIaraHusl BO BPEMECHHOM TepCIieK-
THBE, CIIOCOOBI IIJIAHWPOBAHWS, OpPTaHH3AINH, CaMO-
KOHTPOJIS M CAMOOIIEHKH AEITEIHbHOCTH

Huzkwuit - HENPaBUJIbHBIA OTBET XOTs OBl HAa OJUH U3 OCHOBHBIX
(momoporoBeiii) BOMPOCOB, IpyOble OMIMOKA B OTBETE, HEIIOHMMAHUC
TECTOBBIC 3aJIAHUS
(KoMITEeTEeHIHSI CYIIHOCTH H3JIaracMbIX BOTPOCOB; (0-13 Gao):
He COPMHUPOBAHA) |- HEYBEPCHHBIC M HETOYHBIC OTBETHI HA JIOTIOJIHUTEIIb- ’
pedepar (0-4 6amma);
(MeHee 35 6a/UIOB) | HBIE BOIIPOCHI;
. BOTIPOCHI JJIs DK3aMeHa
«HEYJIOBJICTBOPU- |- HECUCTEMHOE MOCEIICHUE 3aHATHI, OTCYTCTBHE pado- (0-17 Gao)
TEIBHOY» Thl Ha HUX, BBIMOJHECHHE OTACIBHBIX (OPM MPOMEKY-

TOYHOTO KOHTPOJISI C OTPULIATEIbHOM OLIEHKOM.

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIIUOHHOE OOecredeHne JUCIUILTUHbI

(MoayJin)
7.1 YueOHasi iuTeparypa.

1. ApremoB A.B. ®usnueckas xumust: yaeouux/ A.B. Apremos. — M.: Axagemus, 2013.—
288c.-(Bricmiee mpodeccnonanpHoe 0Opa3oBaHue. bakamaBpuar).

2. bensies A Il. dusnueckas u koiwtonndasa xumusd. — M. TEOTAP-Menna, 2012 r.

3.0usnueckas U KOJUIOMHAS XUMUS: YYeOHMK M NMPAKTHUKYM JIs MPHUKIAIHOro Oaka-
naspuat/Kynpsmesa H.C., bounapesa JI.I'.; - 2u3n.;nepepad. u gomn.— M.: [DeKTpOHHBIN pe-
cypc]. — M.: IOpaiit, 2017.-379c.https://www.biblio-online.ru/book/2DA78425-E69E-4850-
91ED-390A7527473F

4. Kpyrmsaxos I1.M. ®usndeckas u xoyutonaHas xumus: yded. Ilocooue/II.M. Kpyrns-
koB; T.H. XackoBa.- 2u3n.; ucnp.-M.: Beicur.ik.; 2007.- 319c¢.

5. Ky3nenona P.B., Kocenkoa O.B. — MeToauueckoe pyKOBOICTBO K J1JaOOpaTOPHBIM
3aHITHSIM 110 GU3NIECKON XUMHUH: YUueOHoe mocodbue / Muuypunck-Haykorpan, 2023.

6. [TanduroB B.®. JlaGoparopHblif MPakTUKYM IO (PU3NYECKOH M KOJJIOWIHON XMMUHU.
VYyeOHoe nocobue. — MUuypuHCK.

7.3 Uupopmanuonubie M nMGppoBbIe TEXHOJIOTHH
(mporpammHoe odecnieueHune, COBpeMeHHbIe MpodeccuoHaATbHbIE 0a3bl

AAHHBIX 1 HH(POPMALMOHHbIE CIIPABOYHbIE CUCTEMbI)

VYyeOHast nucuuIuiMHa (MOAYJb) MpelycMaTpuBaeT OCBOCHHE MH()OPMALIMOHHBIX U IU}-
POBBIX TeXHOJOTHA. Peanu3anus mudpoBeIX TEXHOJIOTHH B 00pa30BaTEIbHOM MPOCTPAHCTBE SIB-
JSIeTCS OJTHOW W3 BXXKHEWINUX Iieie oOpa3oBaHus, JAroiell BO3ZMOXHOCTh Pa3BHUBATh KOHKY-
PEHTOCIIOCOOHBIE KauecTBa 00YUYaIOIIMXCs KaK OyAyIIMX BBICOKOKBATU(UIIMPOBAHHBIX CIEIHa-
JINCTOB.

[{udpoBble TEXHOIOTUU MPETyCMaTPUBAIOT PAa3BUTHE HABBIKOB d()PEKTUBHOTO pelIeHus
3a/1a4 MpohecCuOHAILHOTO, COIMATBLHOTO, JIMYHOCTHOTO XapaKTepa C UCIOIh30BaHUEM Pa3iny-
HBIX BUJOB KOMMYHHKAIIMOHHBIX TeXHOJOrui. OcBoeHUE HU(PPOBBIX TEXHOJOTHA B paMKax
JIAHHOW TUCIUTIIMHBI (MOJIYJIsI) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€30MacHO M HaJIe)KAIIUM
00pa3oM moiydaTh JOCTYII, YIPABISATh, HHTETPUPOBATh, OOMEHHBATHCSI, OIICHUBATh M CO3/1aBaTh
HH(pOpMAIHIO C TTOMOIIIBIO U(PPOBBIX YCTPONCTB M CETEBBIX TeXHOJOTUNA. DopMupoBanue 1ud-
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pPOBOIl KOMIIETEHTHOCTH MpeAronaraeT padoTy C JaHHBIMHU, BJIaJCHHE WHCTPYMEHTAMHU IS
KOMMYHUKAaIUU.

7.3.1 DJIeKTPOHHO-0UOJIMOTEYHASI CUCTEMBbI U 0a3bl JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciuyr ot 03.04.2024
No 6/1 (CeteBas saekTpoHHass OMOINOTEKA)

2. baza gaHHBIX 3JeKTpOHHBIX HHPOopManuoHHbIX pecypcoB ®I'BHY IHHCXB (morosop
1Mo 00ECIEeYEHHUI0 JIOCTYIA K 3JIeKTpOHHBIM HH(MopMmarmoHHbiM pecypcam ®I'BHY ITHCXb de-
pe3 Tepmunan ypaneaHoro qocryna (TY ] ®T'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnekTpoHHas 6nbauoTeuHast cucreMa «HarmoHanbHbIN 1TMPOBOI pecype «PyKoHT»:
Komnekmuu «ba3oBbsiit MmaccuB» u «Komoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIYT M0 MpeaocTaBiIeHuIo qoctymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «AnekrponHoe m3narenscTso FOPAUTy (https://urait.ru/) (1oroBop Ha okasanue
YCIIYT 10 IPEI0CTaBIEHUIO JocTyna K oOpa3oBatenbHoi miarhopme OO0 «IneKTpoHHOE U3/a-
teabcrBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnekrpoHHO-OMOIMOTeYHAs cuctema «Bepranckuit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIOJIb30BaHUE TIpou3BeneHui oT 26.03.2020 Ne 14/20/25)

6. baza nganneix HOB «HanumonanbHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o moakmoueHnn k HOb u npenocrasnenun noctyna k oobektam HOb ot 01.08.2018
Ne 101/HDB/4712)

7. CornaiieHue 0 COTPYAHUYECTBE MO0 OKA3aHUI0 OMOIMOTEYHO-UH(POPMAIIMOHHBIX U CO-
UOKYJIBTYPHBIX YCIIYT IMOJIb30BATEISIM YHUBEPCHUTETA U3 YHCIIa MHBAIUAOB 110 3PEHUIO, C1a00-
BUJSIIINX, MUHBAIUAOB APYTUX KAaTerOpUi C OTrpaHUYEHHBIM JOCTYNOM K HH(OpMAalUH, U,
UMEIOIIUX TPYAHOCTU ¢ uTeHHeM IutockoredatHoro tekcra TOI'BYK «TamOoBckast obmactHas
yHUBepcalbHasg Hay4Has oubimoreka uM. A.C. Ilymkuna» (https://www.tambovlib.ru) (corna-
nieHue o cotpyanuyectse oT 16.09.2021 Ne 6/H)

7.3.2 UndopManiuoHHbIe CIPABOYHbIE CHCTEMBI
1. CnpaBounas npaBoBas cuctema Koncynsrantllntoc (oroBop mocraBku, afantaiud 1
COIPOBOXKIeHUA K3eMIuIsApoB cucteM Koncynprantllntoc ot 11.03.2024 Ne 11921 /13900/3C)
2. DneKkTpoHHbIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha yciy-
ru 1o conpoBokaeHuio ot 15.01.2024 Ne 194-01/2024)

7.3.3 CoBpemenHbIe npodeccuoHAIbHbIE 0a3bl TaHHBIX

1. ba3za 1aHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTeIbHOM Mpo-
rpaMMsbl «Pocmetony (morosop ot 15.08.2023 Ne 542/2023)

2. ba3za nannbix HayuHoii anextponHoit 6ubimorexkn eLIBRARY.RU — poccuiickuii un-
(bopManMOHHO-aHATUTHYECKUH TIOPTal B 001aCTH HAyKH, TEXHOJOTHH, MEIUIIHBI 1 00pa30Ba-
uus - https://elibrary.ru/

3. TTopTan oTKpeITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiTele naHHble @enepanbHOW CaykKObl TOCYZApCTBEHHOM CTAaTHUCTUKU -
https://rosstat.gov.ru/opendata

5. IIpodeccnonansHas 6a3a ganubix. Karamor 'OCTos http://gostbase.ru/.

6. IIpodeccuonanvHas 0aza nanHbix. PI'BY DenepanbHbIE UHCTUTYT MPOMBIIIEHHOM
coocteennoctu http://wwwi.fips.ru/wps/portal/IPS_Ru.

7. IlpodeccuonanbHas 0aza JaHHBIX. DJEKTPOHHBIA (OHII MPaBOBOM M HOPMATHBHO-
TEXHUYECKO# mokymeHTtanuu http://docs.cntd.ru/
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7.3.4 JInueH3noHHOE U CBOOOTHO pacIpoCTpPaHsAeMoOe NPOrpaMMHoe
o0ecrnevyeHune, B TOM YHUCJIe 0T€4eCTBEHHOT 0 MPOU3BOACTBA

Ccpuika Ha
HoctynHocTh Enunslii peectp PexBuzutel
No HanveHoBaHme Pazpabotunx 10 (JMTIeH3HOHHOE, POCCHITCKHIX TIOITBEPIKTIATOIIETO
- (mpaBooOamaTens) cBO0OOTHO porpamMm JIOKYMEHTa
pacmpoctpansiemoe) | mist O9BM u B] (pm HANMUYHN)
(pym HaNAYIVM)
Microsoft Microsoft JInuensus ot 04.06.2015

1 | Windows, Corporation JInueH3nonHoE - Ne 65291651
Office Professional P CPOK JICHCTBHSI: 6ECCPOUHO
AHTHBHDYCHOE CyOnuieH3nOHHBIN

. : JIOTOBOP
MPOTPAMMHO® AO «JIabGoparopus https.//reestr.dlg ¢ 000 «Codrekc»
obecrieueHne ital.gov.ru/reest

2 . Kacnepckoro» JInueH3noHHOE ot 24.10.2023 Ne 6/H,
Kaspersky Endpoint (Pocens) r/366574/?sphra CDOK NCHOTBIS:
Security anst GusHe- se_id=415165 POK 2 ’

- €22.11.2023
c o 22.11.2024
MoitO¢uc  Cran- Konrpakr
napteii - Oduc- 00O «Hogsie https://reestr.dig ¢ 000 «Py6ukoH»

3 HBIA  TakeT Ui o0auyHble TLeHsHOHHOE ital.gov.ru/reest ot 24.04.2019
paboThl C AOKYMEH- TEXHOJIOTHI» H r/301631/?sphra | Ne 0364100000819000012
TaMd W TOYTOMH (Poccus) se_id=2698444 CPOK JCHCTBHS:
(myoffice.ru) 6eccpovHO

KonTpakt
OducHbIH makeT https://reestr.dig ¢ 000 «Codrekc»
«P7-Oducy ital.gov.ru/reest or 24.10.2023

4 | (neckromnas  Bep- AO @T» JIMUCHINORHOE | anasag/asohra | Ne 0364100000823000007

cust) se_id=4435041 CPOK JICHCTBHUS:
OeccpodHo
Kontpaxt

OnepaloNHas 00O "bazanbT https://reestr.dig ¢ 000 «Codrekc»

5 CHCTI;ML; AT cB00OIHOE TILeHsHOHHOE ital.gov.ru/reest or 24.10.2023

OBpasoBaIesy MPOTrPaMMHOE H r/303262/?sphra | Ne 0364100000823000007
P obGecrieueHue" se_id=4435015 CPOK JICUCTBUS:
OeccpodHo
IIporpammuast  cu-
6 - .
;(T:g; Mfa?c;ii?x JIuIIeH3UOHHBII TOTOBOP
SAnMCTBOBAHMH B https://reestr.dig | ¢ AO «AHTumIaruaT»

6 | vaeBrux u  Hava AO «AuTHILIary- TMIeH3HOMMOE ital.gov.ru/reest | or23.05.2024 Ne 8151,
zm AGoTax «[Z;_ am» (Poccus) H r/303350/?sphra CPOK JICHCTBHSL:
e se_id=2698186 ¢ 23.05.2024
(https://docs.antipla mo 22.03.2025
giaus.ru)

Acrobat Reader — CroBoto

7 | mpocmotp noky- | Adobe Systems A - -
wentos PDF, DjVU pacrnpocTpaHsemMoe
Foxit Reader — CroBotio - -

8 |mpocmorp  moky- | Foxit Corporation A

pacrnpocTpaHsemMoe

mentoB PDF, DjVU

7.3.5 Pecypcbl nH()OPMALIMOHHO-TEJIEKOMMYHHKANIMOHHOI ceTn « UHTEepHeT»
1. CDTOwiki: 6a3a 3Hanuii no mudpoBoii Tpanchopmariu https://cdto.wiki/

2. www.garant.ru - cipaBouno-npaBoBas cucrema «’APAHT».

3. www.consultant.ru - cnpaBouyno-nipaBoBasi cuctema «Koncynabprant [Timocy.

4, WWW.rg.ru — caiit Poccuiickoii ra3eTsl.

5. baza nansbIXx umH(OpMAIMOHHON cucTeMbl «EnMHOE OKHO AOCTyna K oOpa3oBaTelb-

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

6. DnekTpoHHO-0MOIMOTEeYHAs cucTeMa u3aarenbeTBa «Jlanpy http://e.Janbook.com.

7. HarmonanpHbIH 1IMGPOBOI pecypc «PyKOHT» - MeKOTpaciieBasi AJIEKTPOHHAs OnOIMo-
Teka Ha 6a3e TexHonoruu Konrekctywm http://www. rucont.

8. DnexTpoHHas OMOIMOTEUHast cucteMa PoccHiickoro rocy1apCTBEHHOTO arpapHoro 3a-
OYHOTO yHUBepcuTeTa http://ebs.rgazu.ru.

7.3.6 LInppoBble HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeJIbHOM IpoLecce

1. LMS-mnardopma Moodle

2. BupryanbsHas 1ocka Mupo: miro.com

3. Bupryansnas gocka SBoard https://sboard.online

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

5. O6naunsie cepBuchl: Annekc./luck, O6mako Mail.ru

6. Cepsucsl onpocoB: Suaekc ®opmbr, MyQuiz

7. CepBucel BuaeocBs3u: Suaekc Teaemoct, Webinar.ru

8. CepBuc coBMecTHOW pabOThl Hax mpoekramu Uit Hebompmmx rpymmn  Trello
http://www.trello.com

7.3.7 Hl/l(l)pOBLIe TEXHOJIOI'UU, IPUMEHSAECMBIC IIPU U3YYCHUUN TUCIHUITJIMHDBI

Ne ITHpOREIE TEXHONOTHE Bugp! yueOHO# paboThi, BEITIOIHSEMBIC dopMupyemsle TJTK
C MpUMEHEeHHEM IIU(POBON TEXHOJIOTHU | KOMIETCHIMU
Jlexumm NAK-1
1. | OGmayHbIe TEXHOIOTHI . YK-1 A
CamocTosTelbHas pabora NAK-2
WJIK-1
2. | Bonpme nanubie CamocrosiTensHas paboTa YK-1 VIJIK-2

8. MaTepua/IbHO-TeXHHYECKOe o0ecnevyeHne JUCIUIIIUHBI (MOLYJIs1)

VYuebHas ayiuTopHs A NPOBEACHUS 3aHATHH JIeKIMOHHOro Thna (T. MUYypHHCK, YII.
NurtepuanuonanbHas, 1om Ne 101, 2/32)

1. UnTepaktuBHas nocka (uHB. Ne 2101040205);

2. Cuctemnsnii komruiekt: mpoueccop IntelOriginal LGA 1150, Bentmsarop Deepcool
THETA 21, marepunckas miara ASUS H81M-K<S-1150 iH, namsate DDR3 4 Gd, xectkuii
muck 500 Gb, xkopniyc MAXcase H4403, 6ok nuranus Aerocool 350W (unB. Ne 21013400740);

3. [IpoekropViewsonicPJD6243 DLP 3200 lumensXGA 3000:1 HDMI 3D.

YyeOHasi aynuTopus ISl TPOBEACHUsSI 3aHATUN CEMHHAPCKOTO THUIIA, JIAOOPATOPHBIX 3a-
HSTUH; TPYNIOBBIX U WHANBUAYAIBHBIX KOHCYIbTAIMMA, TEKYIIIETO KOHTPOJISI U TPOMEKYTOTHOM
arrecraruu (r. MuuypuHck, yi. MarepHanuonanbras, oM Ne 101, 2/13)

1. Uarepdpepomerp HTP-2 (uuB. Ne1101044701);

2. PH-metp (uuB. 1101044686);

3. Caxapumertp (uHB. Ne1101044702);

4. Tepmoctart ¢ oxnaaurtenem JIH-4 (uaB. Ne1101044760);

5. ®orosnexrpokonopumerp (MHB. Ne1101044671);

6. Llentpudyra nadoparopnas (uaB. Nel1101044720).

[TomernieHue st CaMOCTOSATENBbHOM paboThl (T. MuuypuHCK, yin. MHTepHaIMOHAIbHAS,
nom Ne 101, 1/115)

1. Kommerotep Celeron E3500 (uaB. No2101045275);

2. Komnerotep Celeron E3500 (naB. Ne2101045276);

3. Komnretorep Celeron E3500 (uaB. No2101045277);

4. Komnwrotep Celeron E3500 (naB. Ne2101045278);

5. Komnierorep Celeron E3500 (uaB. No2101045279);
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6. Komnetorep Celeron E3500 (uaB. No2101045280);
7. Kommbrotep Celeron E3500 (maB. Ne2101045281);
8. Kommerorep Celeron E3500 (uaB. No2101045274).
KommnbroTepHast TeXHUKa MOJKIOYCHA K ceTd «MHTepHeT» M obecriedyeHa JAOCTYIIOM K

OUOC ynuBepcurera.
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Pabouas nporpamma auciuIminHbl (Moayisi) «Dusndeckas M KOJUIOUIHAS XUMHES» COCTAaBJICHA B
COOTBETCTBHUH C TPeOOBaHMAMH (peliepaIbHOTO rOCyIapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHIapTa
BBICIICTO O0Opa3oBaHus - OakajaBpuara 1o HampapiacHHI0 noarotoBku 19.03.04 TexHosorus
NPOIYKIUH W OPraHW3alusl OOLIECTBEHHOTO IHTAaHMS, YTBEP)KACHHOTO NpHKa3oM MuHHCTEp-
CTBa HayKH U BeIciIero oOpasoBanus Poccuiickoit @exepaunu ot 17 aBrycra 2020 r. Nel1047

ABTODBI:
cTapiuii mpenojasarenb kadeapel 6nonoruu U xumun LllenkoBuukosa H.B.
Jo1IeHT Kadenpsl Ononoruu U XxumuH, K.X.H. Ky3nernosa P.B

Penienszent: noueHT kadeapbl 300TEXHUM U BETEPHHAPHH, K.C.- X.H. ['armoesa T.H.

[Tporpamma nepepaboTaHa U JOMOIHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceanuu Kadeapsl OMOIOTHH 1 XUMHH, TPOTOKOI Ne 8 ot 04 am-
penst 2022 1.

[IporpaMmma paccMOTpeHa Ha 3aceJaHUU ydeOHO-MeToaudeckor komuccuu ComnmanbHO-
negaroruyeckoro uHerutyra Muuypunckoro I'AY, nporokon Ne 8 ot 11 anpesnst 2022 r.
[Tporpamma yrBepkneHa Pemennem Y4eOHO-METOIUYECKOTO COBETa YHUBEPCUTETA, MPOTOKOI
No 8 ot 21 ampens 2022 1.

[Tporpamma nepepaboTaHa 1 J0H0JIHEHA B cooTBeTCTBUHU ¢ TpeboBanusaMu OI'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceiaHuu Kadeapbl OMOIOrMU U XUMUH, ITpoToKkoi Ne 8 ot 04 amn-
pens 2023 r.

[Iporpamma paccmoTpeHa Ha 3acelaHu y4eOHO-MeToauueckoi komuccuu ColuanbHO-
nenarornyeckoro nHCTuTYyTa Muaypunckoro ['AY, nporokon Ne 11 ot 05 utons 2023 r.

[Tporpamma yTBepkaeHa PermennemM Y4eOHO-METOINYECKOTO COBETa YHUBEPCHTETA, MTPOTOKOI
Ne 10 ot 22 nrons 2023 ¢

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBaHusMu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3acegaHuu Kadenpbl Ouomoruu U xumun, npotokod Ne 09 ot 06
Mmas 2024 r.

[Iporpamma paccMoTpeHa Ha 3acelaHu ydeOHO-MeToauueckoi komuccuu CoruanbHO-
nenarornyeckoro nHcTuTyTa Muuypunckoro I'AY, nporokon Ne 09 ot 13 mas 2024 r.

[Tporpamma yTBepkaeHa PermenneM Yd4eOHO-METOINYECKOTO COBETa YHUBEPCHUTETA, MTPOTOKOI
Ne 09 or 23 mas 2024 1.

OpuruHai TOKyMeHTa XpaHUTCA Ha Kadeape OMOIOrud M XUMHAH
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