QE[IEPANIHOE FOCYJAPCTBEHHOE BIOIDKETHOE | [oliean SEREPATLHOR ToCAmoTat HoE SORKEIMOE OBPASOBATEOE
OBPA3OBATE/ILHOE YYPEX/EHWE BbICILErO OEPA3OBAHWS " YHUBERCHTET
MUYYPUHCKUI FOCYOAPCTBEHHbIN AFPAPHbIN YHUBEPCWTET!Aara: 20250815 10:04:26

Foxit PhantomPDF Bepcusi: 9.5.0
(denepanbHOE TOCYJapCTBEHHOE OIOJKETHOE 00PAa30BaTEIbHOE YUPEXKICHUE
BbICIIIET0 00pa30BaHUs
«MuU4yprUHCKNI rOCYTapCTBEHHBIN arpapHbIil YHUBEPCUTET
Kadenpa 6uosioruu u xumuu

YTBEPXJIEHA YTBEPXIAIO
peneHneM y4eOHO-METOAMYECKOTO COBETa [Tpencenarens yueOHO-METOAUYECKOTO
YHHUBEPCUTETA COBETa YHHBEpPCHUTETA
(mpotokon Ne§ ot 23 ampesnst 2025 1.) P.A. Umup
«23» anpenst 2025 .

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI (MO Y JIA)

«OPUINYECKAA XUMMUA»

Hanpagnenue noaroroku - 19.03.01 buorexnonorus
Hanpasnennocts (mpoduins) buorexunonorus
Kpanudukanus BeITyCKHHUKA - OaKaJiaBp

Muuypunck, 2025 r.



1. lesiu ocBOEHUsST TMCHUIIAHBI (MOIYJIs1)
[ensimu U3ydeHUs] TUCHUTUTMHBL (MOAYIsi) «DU3NUEeCKON XUMHUS SIBISIIOTCS: TIpHOOpe-
TEHUC TCOPETUUYCCKUX 3HaHHI>i, JO0CTATOYHbBIX AJIs1 (bOpMHpOBaHI/IH OCHOBHBIX ITOHATUH U npea-
CTaBJIEHHI 00 arperaTHhIX COCTOSHUSX BEIIECTBA; COBPEMEHHOM YYEHHUHU O PAacTBOpax, O sIBJIE-
HUAX TUPPy3un B 0CMOca; AJIEKTPOIPOBOAHOCTH PACTBOPOB; OCHOBAX XWMHUYECKOW TEPMOIH-
HaMHMKHU U TCPMOXUMHHU; O XUMHYECKOU KHUHCTHUKC, KAaTAJIN3€C U XUMHUYCCKUX PABHOBCCUMAX, 06
QJICKTPOXHUMHHU.

2. MecTO IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI POrpaMMBbl

JlaHHas AMCLUIUIMHA COIJIACHO Y4eOHOMY IUIaHy [0 JAHHOMY HalpaBJIEHUIO OJrOTOB-
ku otHOcuTCs K broky 1 «/lucuummnel (Mogynn)y», O6s3atensHast yacte b1.0.12

JUis yCHelHOro OCBOEHHUS J@HHOIO Kypca HeoOXoauMbl 0a3oBble 3HAHUSA B 00JacTH
«O01meit 1 HeopraHMYeCKo XUMuu», «OpraHnuecKol XUMUW». 3HAHHUS W HABBIKH, MpHOOpe-
TEHHbIE [IPU U3y4eHUH Kypca «Dusndeckas XUMHUA», HEOOXOIUMBI IIPU OCBOCHUU CIIEIYIOLIUX
JuciuIuinH: «IIoBepXHOCTHBIE SBJICHUS U JTUCHEPCUOHHBIE CUCTEMBI», «XHUMHsI OMOIOrMYECKU
AKTUBHBIX BELIECTBY», «TeXHOXUMHUYECKUH aHAIHU3 ChIPbs».

3.J1lnanupyembie pe3yabTaThl 00y4eHHS 110 TUCHUILIHHE, COOTHECEHHBbIE C

IUVIAHMPYEMbIMH Pe3yJbTATAMHU OCBOCHHUS 00pa30BaTeIbHOM MPOTrPAMMBI

Hpouecc HU3YyYCHUS NUCHUIIJIMHBI HAITPABJICH Ha (I)OpMI/IpOBaHI/IC CJICAYIOIHNX KOMHCTCHHHﬁI

VYK-1. CnocoOeH OCyIIeCTBIATh MOUCK, KPUTHYSCKUH aHAIN3 U CHHTE3 HH()OPMAINH, IPUMEHATh CHCTEMHBII
TIOJIXOJT JJISl pEIICHHS TOCTABICHHBIX 3a/1a4

OIIK-1. CiocobeH u3yuath, aHaIH3HPOBATh, HCIIOJIH30BATh OMOJIIOTHUECKUE OOBEKTHI M MPOIECChI, OCHOBBIBA-
SCh Ha 3aKOHAX W 3aKOHOMEPHOCTAX MaTeMaTH4YeCKUX, PU3NIECKUX, XUMUYECKUX M OHOJIOTMYECKHX HAYK U UX B3a-
MMOCBSI3SIX

OIIK-7. CrniocoOeH MpOBOIUTH AKCICPUMCHTAIBHBIC HCCICIOBAHUS W WCIBITAHHUS IO 33JaHHON METOIHKE,
HaOMIOZeHUs M U3MEPEHUs, 00pabaThiBaTh U MHTEPIIPETHPOBATh SKCIIEPUMEHTAJIbHBIC aHHBIE, TIPUMEHISI MaTeMa-
THYeCKUe, puznyeckue, GPU3NKO-XUMHICCKHIE, XUMHUUCCKUE, OMOIOTHIECKHIE, MUKPOOHOIOTMYCCKHE METOIbI

Kon u HaumeHo- Kpurepuu oneHuBaHMA pe3ynbTaTOB O0yUEHUS
BaHHC yHHBCD- Koz u Haume- HU3KUH
CaJbHOU KOMIIC- | popapne uHAK- | (IOMOPOTOBBIA,
TeHINN KaTopa J0CTH- KOMIIETEHIIUS . .
MIOPOTOBBIHI 0a30BbIi .
JKCHUsSI YHUBEP- | He chopMupo- TPOJIBUHYTHIMH
CaJIbHBIX KOM- BaHa)
METEHIUHN
Kateropusi yauBepcaibHbIX KOMIETEHIHI - CHCTEMHOE M KPUTHIESCKOE MBIIIIICHUE
VK-1. Cnocoben | MIO-1yx.1 - He anamu- | Cnabo ananm- B nocra- | Ha  BbICOKOM
OCYIIECTBIATH AHanuzupyer 3UpYeT TOCTaB- | 3UPYET Io- | TOYHOM cCTeme- | ypoBHE  aHa-
MOWUCK, KPUTHYE- | TMOCTABICHHYIO | JICHHYIO 33aJady, | CTaBICHHYIO HU aHaJIM3HUpy- | JIU3UPYET IIO-
CKAH aHalW3 W | 3ajady, BbIIe- | BBLACIASL ee | 3amady, BBIOE- | €T IIOCTaBJICH- | CTABJICHHYIO
cuHTe3 HWHQOp- | 11 ee Ga3oBble | 0a30BBIC co- | a1 ee 0azo- | HyIO 3amady, | 3amady, BhIIe-
MaIlii, TpPUME- | COCTABILIIONINE, | CTaBJISIOIINUE, BBIE  COCTaB- | BBIICIIAS ee | a1 ee 0azo-
HATh CHUCTEMHBIH | OCYIIECTBIIAET OCYIIECTBIISCT JISTFOTITNE, 0a30BbIC CO- | BBIE  COCTaB-
MOIX0A Ui pe- | JCKOMIIO3HMIHUIO | IEKOMITO3UIMIO | OCYIIECTBISICT | CTABJISIFOIIHUE, JISFOTITHE,
IICHUS TOCTaB- | 3a7a4u 3amaun JIEKOMITO3H- OCYIIECTBIISCT OCYIIECTBIIACT
JICHHBIX 3a7a4 U0 3a/1a4K JCKOMITO3HIIAIO | JIEKOMIIO3HU-
3a1aun U0 3a/1a4H
NI-2yk1 — | He moxeT | HegocrtaTou- JloctatouHo YcnemHo
Haxonut U | HaXOJUTH U | HO HaXOJHUT ¥ | XOPOIIO HAaXO- | HAXOJTUT u
KPUTHYICCKH KPUTHICCKH KPUTHICCKH AT ¥ KPUTHYE- | KPUTUICCKU
aHAITU3UPYET aHANTM3UPOBATh | AHAIH3HPYET CKU aHAIM3HPY- | aHAITH3HPYET
nHpopmanuio, nHdopmanmio, nadopmanuio, | er  uHPopMma- | MHPOPMALHIO,
HEOOXOTUMYIO HEOOXOTUMYIO HEOOXOIUMYIO | IIHI0, HE00X0- | HE0OXOIUMYIO
JUIE  PELICHUS | AN PEIIeHHs | Uil PElICHUS | JUMYIO JUIS | JUIA  peIIeHUS
MIOCTaBJIEHHOMN [IOCTaBJIEHHOMN IIOCTaBJIEHHON | pemieHusi  MO- | MOCTaBJICHHOU




3amaun 3amaun 3a1aun CTaBJICHHOI 3amaun
3a1a4u
WNA-3yk.1 — Pac- | He moxer pac- | Cma6o  pac- | Xopomo  pac- | OtinuyHO pac-
CMaTpHuBaeT CMaTpHUBAaTh cMaTpHuBaeT CMaTpHUBaeT CMaTpHUBaeT
BO3MOYKHEIE BO3MOJKHBIE BO3MOJKHBIE BO3MOJKHBIE BO3MOJKHBIE
BapHaHTHl  pe- | BADHAHTHI  pe- | BapHaHTHI BapHaHTHl  pe- | BapHUAHTHI
IICHUS 3aJadd, | MeHWS 3aJa4d, | pemieHus 3a- | MeHWs 3a7add, | peleHHus 3a-
OIlCHWBAas WX | ONEHWBAas WX | Ja4d, OIICHH- | OLCHWBAasg WX | Jadd, OIICHU-
JIOCTOMHCTBa W | JOCTOMHCTBA M | Bag WX JIOCTO- | JOCTOMHCTBA M | Bas UX IOCTO-
HEe0CTaTKU HEeOCTaTKU UHCTBA U He- | HEJOCTaTKH WHCTBA U He-
JIOCTaTKH JIOCTAaTKU
UA-4yx1 — Ap- | He moxer | HeyBepenHo HocraTtouHo OT1nu4HO
TYMEHTHPOBaHO | (hopMHpOBaTh ¢dhopmupyer 4yetko ¢opmu- | hopmupyer
¢dopmupyer COOCTBEHHBIE COOCTBEHHBIE | pyeT COOCTBEH- | COOCTBEHHBIE
COOCTBEHHBIE CYXKACHUS U | CyXKIEHHs U | Hble CYXICHHUS | CyXKAEHUsS U
CYXKICHUS U | OLIEHKH, OTJIA- | OICHKH, OT- | ¥ OLEHKH, OT- | OIECHKH, OTJIH-
OIICHKH, OTJIH- | 4aeT (akThl OT | Ju4aeT (GakThl | ImdaeT (akTel | 4aeT (haKThI OT
yaeT (akThl OT | MHCHHH W WH- | OT MHEHWA W | OT MHEHHA ¥ | MHCHUH u
MHCHHH W HWH- | TepIpeTanuii B | HHTEpIpeTa- WHTEpIpETauil | MHTEpIIpeTa-
TEpIpeTanii B | pacCyXIEHUSAX | OMH B pac- | B pacCy)XICHH- | MU B  pac-
pacCyKICHUSAX | APYTUX Yy9acT- | CYKICHHSIX SIX IPYTUX | CYXICHUAX
JIPYTHUX y4yacT- | HUKOB JEATeNb- | JIPYTHX Y4aCTHUKOB JIPYTHX
HHUKOB J€ATENb- | HOCTH, IPHUHHU- | YYACTHUKOB JEeSITEeIbHOCTH, | YYaCTHHKOB
HOCTH, TIPUHU- | MaeT O0OOCHO- | JEATENbHOCTH, | IPUHUMACT JeSITeTIbHOCTH,
MaeT O0O0OCHO- | BAaHHOE pelle- | MPUHUMAET 000CHOBaHHOE IPUHUIMAET
BaHHOE pelle- | HHUE MOCTaB- | 0OOCHOBAaHHOE | pelieHHe  I0- | 000CHOBaHHOE
HHE MOCTaB- | JICHHOM 3aJjaud | peIleHHe TIO- | CTaBJIEHHON pelieHne 1o-
JIEHHOH 3aJ1auu CTaBJICHHOU 3a1a4u CTaBJICHHON
3aaqu 3amaqn
W/1-5yk1 — | He MoxeT | HeyBepeHHO HocrarodHo OTnuyHO
Onpenensier u | ompenensaTs u | Ompenenser W | 9eTKO OIpene- | ompeaeiseT Hu
OIICHUBACT TIO- | OICHWBATh IIO- | OIICHUBACT JIET W OICHH- | OLICHUBAET
CIICZICTBHS BO3- | CIEICTBUS BO3- | MOCICICTBHSA BaeT  IOCIEHA- | TOCIEACTBUS
MOJKHBIX pellle- | MOXKHBIX pelle- | BO3MOMHBIX CTBHSI BO3MOJX- | BOBMOXKHBIX
HUU 3a/1a4u HUMU 3a1a4u peleHuii  3a- | HbIX pEeLIeHUH | pelieHuit 3a-
Jlaqu 3a1aun Jaqn

Kateropust o0iienpodeccrnoHaIbHBIX KOMIIE

TeHIMI — EcTecTBEeHHOHAay4YHast MOJArOTOBKA

OIIK-1. Cmo-
co0eH H3y4arTs,
aHAJIU3UPO-

BaTb, HCIOJb-
30BaTh OHOJIO-
THYECKHE O00b-
€KTHl H TpO-
IIECCBI, OCHO-
BBLIBAsICh Ha
3aKOHaX W 3a-
KOHOMEPHO-

CTAX MaTeMa-
THYECKUX, (H-
3UYECKHUX, XHU-
MHYECKHX u
OHOJIOrHYECKUX
HayK W WX B3a-

UA-lomk: —
HemMoncTpH-
pyeT 3HaHHE
OCHOBHBIX
3aKOHOB U 3a-
KOHOMEPHO-
CTe MaTeMa-
THYECKHX,
(huznIecKux,
XAMHUYECKUX U
ouoJjoruye-
CKHX HayK H
AX  B3aHMO-
CBsI3e B OHO-
TEXHOJIOTHYE-
CKOM  TpOM3-
BOJICTBE

NA-1omk-1
— JemMoncTpu-
pyer 3HaHHE
OCHOBHBIX
3aKOHOB U 3a-
KOHOMEPHO-
CTEeH MaTeMa-
THYECKUX,
¢bu3nUecKux,
XAMHYECKUX U
ouoJjioruye-
CKHX HayK H
HX  B3aHUMO-
CBsI3el B OMO-
TEXHOJIOTHYE-
CKOM  TPOHU3-
BOJICTBE

He 3maer
OCHOBHEIE
3aKOHBI "
3aKOHOMED-
HOCTH Marte-
MAaTHYECKHUX,
(U3UIECKUX,
XHUMHUYECKHAX
u Owojoru-
YECKUX HayK
A KX B3aH-
MOCBSI3€H B
OHMOTEXHOJIO-
THYECKOM
MIPOU3BO/I-
CTBE

ITnoxo
3HAE€T OCHOB-
HEBIE 3aKOHBI U
3aKOHOMEPHO-
CTH MaTeMa-
THYECKUX,
(uznueckux,
XAMHYECKHUX U
Guosioruue-
CKUX HayK H
HX  B3aHMO-
cBsi3ell B OMoO-
TEXHOJIOTHYE-
CKOM  TPOU3-
BOJICTBE

Xoporo
3HaeT oc-
HOBHBIE  3a-
KOHBI H 3a-
KOHOMEPHO-
CTH Marema-
THYECKHUX,
(hmsznueckux,
XUMHAYECKHX
u Ouomnoru-
YECKHX HayK
U UuX B3au-
MOCBSI3€l B
OMOTEXHOJIO-
THYECKOM
POU3BO/I-
CTBE




AMOCBS3IX NI-2onk:1  — | UA-20mk1 — | He BeigBims- | He Bcerga | Jloctatouno
BrisBiser BrisBiser €T CYLIHOCTbH | BBISBIISIET 4acTo BbI-
CYITHOCTh U | CYIITHOCTh U | I OCOOCHHO- | CYITHOCTh U | SIBJISIET CYIII-
0COOCHHOCTH | OCOOCHHOCTH | CTH OHOJIO- | OCOOCHHOCTH | HOCTh H OCO-

ouosoruue- ouosoruye- THYECKHUX Ouosoruue- OEHHOCTH

CKHX OOBEK- | CKHX OOBEK- | OOBEKTOB M | CKMX 00BEK- | OMoIoruye-
TOB U IIPOLIEC- | TOB M IPOIEC- | IPOIECCOB, | TOB U IPOIEC- | CKUX OOBEK-
COB, OCHOBBI- | COB, OCHOBBI- | OCHOBBIBAsICh | COB, OCHOBBI- | TOB W MpO-
BajCb Ha 3a- | BajgChb Ha 3a- | Ha 3aKOHaxX W | BasjiCb Ha 3a- | HECCOB, OC-

KOHAax W 3aKO- | KOHaX W 3aK0- | 3aKOHOMeED- KOHaX " 3aKO- | HOBBIBASICh
HOMEPHOCTSIX | HOMEPHOCTSAX | HOCTAX Ma- | HOMEPHOCTSIX | Ha 3aKOHAX U

MareMaTrude- MareMaTrude- TEeMaTuue- MaremaTuye- 3aKOHOMEP-
ckuXx, pusnye- | CKuxX, ¢pu3mde- | CKuX, (QU3n- | CKUX, QU3MIe- | HOCTAX  Ma-

CKHX, XHUMH- | CKHX, XHMH- | YECKHUX, XHU- | CKUX, XHMH- | TeMaTH4e-
YeCKUX U OMO- | YeCKMX M OWO- | MHUECKUX H | YECKUX U OWo- | cKuX, (usu-
JIOTUYECKHUX JIOTUYECKHUX ouosoruye- JIOTHYECKHUX YECKUX, XH-
HayK M HUX |HayK M HX | CKHX HAYK M | HAYK W HX | MUYECKUX H

B3aMMOCBSI3SIX | B3aMMOCBS3SIX | MX B3aHMMO- | B3aUMOCBA3AX | OHMOJIOrHYe-
CBA3SIX CKHUX HayK M
UX B3aUMO-

CBSI3SIX
Kateropus obmienpodeccHoHaIbHBIX KOMIICTEHIHIA - Vcclie[oBaHusI, KyJIbTypa SKCIICPUMEHTA

OIIK-7. Cnoco- | U-1omx.7 — | He Biageer | He Bcerna | JlocraTtodnHo Bcerna Bma-
O0eH npoBOAWTH | BnageeT MeTo- | METOIMKOM BIafieeT Me- | 4aCTO BIAQJEET | JACeT | MpH-
IKCTIEPUMEH- KON  JKCIe- | IKCIEePUMEH- TOAMKOM 3KC- | METOIUKOMN MEHSET METO-
TalbHBIC HCCJE- | PUMEHTANBHBIX | TaJbHBIX UC- | TIEPUMEH- IKCIIEPUMEH- MKy  9KCIie-
JIOBaHWSI M HC- | MCCIIETOBAHHIMA CIeJIOBaHUM U | TalbHBIX HC- | TANBHBIX  HC- | pUMCHTAIb-
NBITAHUSA TI0 3a- | U MCIBITAHWH, | UCIIBITAHUM, CIIEIOBAaHUN U | CIEIOBAaHUW U | HBIX HCCIENO-
JAHHOW METOAM- | HAOMOAeHUN W | HaOMIOJAEHUH U | MCIBITAaHHMH, WCTIBITAaHUH, BaHUU U HC-

Ke, HaOIoJIeHUsl | U3MepeHui M3MepeHuit HaOJrOIeHU I HAOMIOIEHUI U | TIBITAHUH,
5 HA3MEPEHUs, U U3MEPEHUI U3MEpEHUL HaOJII0AeHHH
oOpabatbiBaTh U U U3MEpeHUH
HHTEPIPETUPO- NI-20mk.7 — | He ymeer obpa- | He mocratou- | Xopomio ymeer | OTinuyHO yme-
BaTh  JKCIEpHU- | YMmeer oOpaba- | OaThIBaThH 1 | HoO ymeeT 00- | oOpabaTreiBaTh er obOpabatsl-
MEHTaJILHEIE TBIBATh M WH- | HHTEPIPETHPO- | pabaThiBaTh M | ¥ HHTEPIPETH- | BaTh U HHTEP-
JAHHBIE, TPUMeE- | TEPIPETUPO- BaTh OKCIIEPU- | UHTEPIPETHU- pOBaTh  KCIe- | MPETHPOBATH
Hisl MaTeMaTH- | BaTh OJKCIEPU- | MEHTAJbHbIC pOBaTh JKCME- | pUMEHTAIBHBIE | KCIIEPUMEH-
yeckue, (pu3mye- | MeHTaJIbHbIE JAHHBIE, [PHU- | PUMEHTAIIb- JIaHHbIE, MPHU- | TaJdbHbIC JAH-
ckre, (HU3MKO- | naHHBle, @PHU- | MEHAA MaTeMa- | Hble JaHHbIE, | MEHSA MaTeMa- | Hble, IpHMe-
XUMHYECKHE, MEHSISI MaTeMa- | THYecKue, OHOo- | MpUMEHSSI THYECKHE, OWO- | HIS  MaTema-

XUMHYECKHE, THYecKue, Owo- | duznyeckue, MaTeMaTHue- ¢usnueckue, THYECKHE,
Ouonorudeckue, | (pU3MYECKHE, XUMHUYECKHE, ckue, Ouodu- | XUMHUECKUE, ouodusnye-
MUKPOOUOJIOTH- | XMMHYECKHE, OHOJIOTHYECKHE, | 3UUECKHE, OHMOJIOTHYECKHE, | CKHE, XUMUYE-
YECKHE METOIbI OuoJIOTHYeCKUE, | MUKPOOHOIIO- XUMHUYECKHE, MUKpPOOHOIIO- ckue, OwuoJo-

MHUKPOOHOIIO- THYECKHE METO- | OHOJIormue- THYECKNE METO- | THYECKUE,
TUYECKHE METO- | JIBI CKHE, MHKPO- | JIbI MHUKPOOHOIIO-
BT OHoIoruyIe- THYECKHE Me-

CKHE METOJIBI TOJIBI

U-3onk7 - | He npumenser | He Bcerna | Jlocratouno Bcerna mpu-
I[Ipumenser B | B mpodeccwo- | MpUMEHSET B | IPUMCHSIET B | MEHSCT B

npodeccno- HaJlbHOW  Jiesi- | mpodeccuo- npodeccuo- npodeccuo-
HAJIBLHOW  Jesd- | TEIbHOCTH OMO- | HAIBHOW J€s- | HAJIbHOW  Jes- | HAIBHON Jes-

TEJABHOCTH OMO- | JIOTMYECKHE W | TEIBHOCTH TEABHOCTH OMO- | TETBHOCTH

JIOTUYECKHE ¥ | MUKPOOHOIIO- OuoJioruye- JIOTHYECKUE U | OMojoruye-
MHUKPOOHOJIO- TMYCCKHE METO- | CKH€ M MHK- | MHKPOOHOJIO- CKHE€ U MHK-
THYECKUE METO- | Jbl HKCCIIEJ0Ba- | pOOHONIOTHYe- | TMYECKHE METO- | poOHOIOrnye-
bl HCCIACIOBAa- | HUSI MHKPOOp- | CKME€ METOIBI | Al HKCCIICAOBA- | CKME METOIbBI
HUS MHKpPOOp- | TaHM3MOB (BHU- | UCCICAOBAaHHUSA | HUS MHUKPOOp- | UCCIICIOBAHUS

raHm3MoOB (BH- | pycoB, 0akTe- | MHKpoopra- TaHU3MOB (BH- | MHKpOOpra-




pycoB, Oakte- | puii) HU3MOB  (BH- | pycoB, OakTe- | HU3MOB  (BH-
pwit) pycoB, Gakre- | puii) pycoB, Gakre-
pwif) pwii)

B pesynbpTaTe ocCBOCHHS AUCITUIUTHHBI, 00YJYarOITUNCS JOJKEH:

3HaTh:

OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHON JTUCIUIUIMHBI (U3HUecKas XUMUs B podeccu-
OHAJILHOH JEeSATEIILHOCTU

- OCHOBBI XMMHUYECKOW TEPMOJIUHAMUKHU

- METOJIOB ONMCAHUS XUMHUYECKUX PAaBHOBECHI B PACTBOPAX JICKTPOIUTOB;

- OCHOBBI XMMUUYECKON KHHETHKH

- Hayaja TepMOJAMHUMUKH U OCHOBHBIE YPABHEHUS] XUMUUECKOU TEPMOJIMHAMUKH;

- METOJbl TEPMOJMHAMHYECKOTO OIMHCAHUSI XUMHUYCCKUX M (Da30BBIX pPABHOBECHH B
MHOTOKOMIIOHCHTHEIX CUCTEMAX

- TEPMOJAMHUMHKY PACTBOPOB AJIEKTOPOJIUTOB U ANEKTPOXUMUUYECKUX CUCTEM;

- ypaBHeHHE (pOpMaTLHON KUHETUKUA M TCOPHH KUHETHKHU CIOXKHBIX, IEMHBIX, T€TEPO-
TE€HHBIX U (DOTOXUMHYECKUX PEAKITHI.

yMeTh:

- MCTIOJIb30BaTh 3HAHUS O COBPEMEHHOM (PU3MUYECKON KapTHHE MHUpa, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUH BEIIECTBA JJIsi TOHMMAaHUSI OKPYXKAIOIIEro MUpa U sIB-
JICHUM TPUPOJIBI

- HCIIOJIB30BaTh 3HAHUE (PU3UYECKONH XWMHUU B IPOGECCUOHATBLHOU e TSIbHOCTH;

- OMPEACIISATH MO CIPABOYHBIM JIAHHBIM YHEPIeTHYECKUE XapPAKTEPUCTUKU U TE€OMETPHIO
MOJIEKYJT;

- TEPMOJMHAMHUYECKHE XAPAKTEPUCTUKU XMMUUYECKUX peakiuid; BenuuuHbl pH u xapak-
TEPUCTUKH JTUCCOIUAIIUHU IEKTPOJIUTOB;

- IPOU3BOIUTH PACUEThl KOHIIEHTPAI[MH PACTBOPOB Pa3IMYHBIX COCTUHEHUI).

BJIA/IETh:

- IJIAHUPOBAHUEM HKCIIEPUMEHTa, 0OpaOOTKU U MPECTABICHUS MOJYYCHHBIX Pe3yNbTa-
TOB,

METOJIJaMU HUCCIIeJOBaHUS (PU3UKO-XMMHUYECKUX CBOMCTB OMOJIOTMYECKH AKTUBHBIX Be-
IIECTB;

- IPUEMaMH OTPEJEIICHUS CTPYKTYpPbl OMOIOTUYECKH aKTUBHBIX COCTUHEHHI Ha OCHOBE
X PUBHKO-XUMUUYECKHUX XapaKTEPUCTHK;

- MpaBUJIaMH 0€30MacHOi pabOThl B XUMUYECKO J1a00paTopuu.

3.1 MaTpuiua cooTHeceHHsI TeM/pa3/1esi0B Y4eOHOM TUCIIMILIMHBI U ¢ op-
MHPYeMbIX B HUX IPO(eCCHOHAJIBHBIX M 001eNPo(ecCHOHATBHBIX KOMIIe-

TEHUMH
Tembl, pazaensl JUCHUATLINHBL PopMHpyeMbIE KOMIIETCHIIUU
VK-1 | OIIK-1 | OIIK-7| O6bizee
KOJIM4e-
CTBO KOM-
HeTEeHINH
1. OcHOBHBIE MOHATHS (PU3UYECKONH XUMUH. + + + 3
2. PactBopsl. IIponeccer B pactBopax. Komnmnratusasie + + + 3
CBOMCTBA PACTBOPOB JJIEKTPOJIUTOB.
3. [lpumenumocTs 3akoHoB BanTt-I'odda u Payns k pac- + + + 3
TBOpaM 3JIEKTPOJIUTOB. M30TOHNYEeCKU KO3 PHLIneHT.
4. Teopus  SJIEKTPOJUTHYECKOW  JTUCCOLMALWH. + + + 3
CHIIBHBIE AIEKTPOJIUTHI.




5. DIEeKTpONpPOBOJHOCTh PACTBOPOB  AJIEKTPOJIUTOB + + + 3
(ynenpHast W DKBHBAJICHTHAs). OIJIEKTPOXUMHUYECKHE

CHUCTEMBI.

6. KucinorHo-ocHOBHBIE paBHOBECUs B pacTBopax. by- + + + 3
(epHBIE CHCTEMBI.

7. XumMnuueckas TEpMOJNHAMHNKA 1 KHUHETHKA. + + + 3
8. PacTBOpBI BEICOKOMOJIEKYJISIPHBIX COeIMHEHUN. ['enn. + + + 3

4. CTpyKTypa M cofiep:KaHue UCHUILTHHBI (MOTYJIs)
OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET S 3a4eTHhIX enunuiibl, 180 akan. .

4.1 O0beM ITUCHMIJIMHBI U BU/IbI Y4eOHOH padoThl

Bcero akan. yacos

. o O4YHOH Qopme | To 3209HOU
Buagp! 3ansaTui
oOyueHus ¢dbopme 0OyueHus
(3 cemectp) (2 kypc)
OO61mas TpyA0eMKOCTh AUCHUTUIHHBI 108 108
KoHnTakTHas paboTa ¢ npenojaBarenem 48 12
AyIUTOpHBIC 3aHATHS, B T.4. 48 12
Jlekuun 16 4
JlaboparopHbie pabOTHI 32 8
CamocTtosaTenbHas paborta 24 87
popaboTKa yueOHOro MaTepHalia Mo JUCIHUILUINHE 15 67
(KOHCIIEKTOB JIEKIMi, yieOHUKOB, MATEpUAIIOB CETe-
BBIX PECYPCOB)
BBITIOJIHCHHE KOHTPOJIBHOU PaObOThI - 11
MOJITOTOBKA K CAa4e MOIYJIS 9 9
KonTpons 36 9
Bu uToroBoro KOHTpOIIs 9K3aMeEH JK3aMeEH
4.2 Jlekuuu
OO0ObeM B akajg. ya-
Pa3nen nuctumnivHel (MOAYIs), TEMBI JIGKIHHA U cax dopmupyembie
No OYHasi | 3a0uHas
UX cofiepKaHHe KOMIICTCHITHH
¢dbopma dhopma
oOyueHust | o0y4YeHus
1 OcHoBHbIE TOHATHA (PU3HUECKON XUMUU 5 1 YK-1; OIIK-
1; OIIK-7
2 PactBoprl, mponeccel B pactBopax. Kosuura- 5 1 YK-1; OIIK-
THUBHBIE CBOMCTBA PACTBOPOB DJIEKTPOJIMTOB 1; OIIK-7
[TpumenumocTs 3akoHOB Bant-I'odda u Payns
3 | PacTBOpaM SIEKTPOIHTOB. N30ToHnYeCKHi KO- ) ) YK-1; OIIK-
s urment. 1; OIIK-7
4 Teopuss  DAEKTPOIUTUYECKOM  JMCCOLMALIUM 5 05 YK-1; OIIK-
CUJIbHBIE JIEKTPOJIUTHI. ’ 1; OIIK-7
5 DIIEKTPONPOBOIHOCTh PACTBOPOB 3JIEKTPOJIUTOB. 2 VYK-1; OIIK-
DJIEKTPOXUMUYECKUE CUCTEMBI 1; OIIK-7
6 | KucinoTHO-OCHOBHBIE paBHOBECHSI B pPacTBOpax 2 0,5 YK-1; OIIK-
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Bydepubie cucteMsl 1; OIIK-7
7 XuMuyeckasi TepMOJMHAMUKA U KHHETHKA. 5 05 VK-1; OIIK-
’ 1; OIIK-7
PacTBOpbI BBICOKOMOJIEKYISIPHBIX COEAMHEHUN. VK-1; OIIK-
8 | rem 2 05 1; OIIK-7
Bceero 16 4
4.3 JlabopaTopHbie padoThI
OO6mbem B akaj. yacax
Ne 3a04Hast
pas- HanmeHnoBaHue 3aHITHS ofHast bopma Hg Oopatoprog DopuHpyeMEIe
nena dopma 0Gyse- o0opy/ioBaHNE KOMIICTCHIIUU
00y4eHus
HUs
Onpenenenue TEIIOBbIX dpdek- Cnen. mabopa- VK-1: OITK-1-
1 | TOB XMMHYECKUX MPOLIECCOB. 4 TOpHOE OhK-? '
YCPOWTBO
Omnpenenenue TETUIOTHI Crnen. mabopa- VK-1: OITK-1:
2 | HeUTpanu3anuu 4 1 TOPHOE Oi'[K-? '
YCPOWTBO
OnpeneneHue  MOJEKYISIPHOU Coen. mnabopa VK-1: OITK-1"
3 | Macchl HERIEKTPOJIUTA KpPHO- 4 2 TOpHOE OhK-? '
CKOMMYECKUM METOJIOM. YCPOMTBO
Onpenenenrie cTeneHn IUCCoLra-
LMK PACTBOPEHHOIO BEILIECTBA U Cnen. rabopa; VK-1; OIIK-1;
4 4 TOpHOE
OCMOTHYECKOTO JIABJICHUSI PACTBO- . OIIK-7
YCPOUTBO
pa KPHOCKOIMMYECKUM METOJIOM.
CaoiicTBa Oy(hepHBIX PaCTBOPOB. Xum.mocyna, VK-1: OITK-1:
5 4 2 Ha0Op WHIUKA- Oi'[K-? ’
TOPOB
Konopumerpuueckuii METO/1 Crerr.xum.mocy
g | OUPENENeHI KOHLEHTpAlK BO- 4 na (mayet- VYK-1; OIIK-1;
nopoaHbIX HOHOB (pH cpempr). KH),HHAUKATOP OIIK-7
bl
7 [ToTeHIIMOMETPUYECKUI METO. 2 1 HNonomepst | YK-1; OIIK-1,
onpeneneHus: PH cpener. OB-74 OIIK-7
OmnpeneneHre KOHCTAHTHI CKO-
OCTH KATAIUTUICCKOW peak-
8 EHH rHApoHa (I/IHBCII))CI/II/I) 4 nabopatopubie| YK-1; OIIK-1,;
o BECHI OIIK-7
caxapo3bl (TOMOTEHHBIN KaTa-
u3).
BnusiHue KoHIEHTpaluu pea-
9 | rupyrommx BeEIeCTI;IIl/I Tel\f[)ne- 2 2 nabopatoprpie) VK-1; OTIK-1;
BECHI OIIK-7
paTypsl Ha CKOPOCTh PEaKIIUU.
Bcero 32 8

4.4 IIpakTn4yeckue 3aHATUS HE IPETYCMOTPEHBI




4.5 CamocrosiTesibHas padoTa 00y4arouuxcst

Ne Bug CP O0BeM B akaj.
i qac
/m OuHas 3a04-
dbopma | Has dop-
oOydeHus | Mma 00y-
YeHUSI
Paznen 1 1 | mpopaboTka yuyeOHOro mMarepuaia mo AUCIHILTAHE 1 8
(KOHCTIEKTOB  JIEKIMH, Y4eOHUKOB, MaTepHalloB
CETEBBIX PECYPCOB)
2 | BBIIIOJHEHUE KOHTPOJIBHOW PabOTHI -
3 | mOATOTOBKA K CJIa4e MOYJIS 1 1
Paznen 2 1 | mpopaboTka y4eOHOro Marepuana Mo JUCIHUILUIMHE 1 4
(KOHCIIEKTOB  JICKUUW, Y4YEeOHUKOB, MaTEpHAJIOB
CETEBBIX PECYPCOB)
2 | BBINIOJHEHUE KOHTPOJIBHOU PabOTHI - 1
3 | mOJArOTOBKA K cJlaue MOYJIS 1 1
Paznen 3 1 | npopaboTtka y4eOHOro Marepuana Mo JUCIHUIUIMHE 1 4
(KOHCIIEKTOB  JICKUIUW, Y4YEeOHUKOB, MaTEpHAIIOB
CETEBBIX PECYPCOB)
2 | BBINIOJHEHUE KOHTPOJIBHOU PabOTHI - 1
3 | mOJArOTOBKA K cJlaue MOYJIS 1 1
Paznen 4 1 | mpopaborka ydeOHOro mMarepuajga Mo JUCITUTIINHE 1 6
(KOHCTIEKTOB  JIEKIMM, Y4eOHHUKOB, MaTepuaoB
CETEBBIX PECYPCOB)
2 | BBITIOJIHCHUE KOHTPOJIBHOW pabOThI - 1
3 | MOArOTOBKA K ClIa4e MOJTYJIS 1 1
Paznmen 5 1 | mpopaborka ydeOHOro mMarepuajga Mo JUCITUTLIINHE 1 4
(KOHCHEKTOB  JIEKIUH, Yy4eOHMKOB, MaTepHalloB
CETEBBIX PECYPCOB)
2 | BBINOJHEHUE KOHTPOJIBbHOU PabOTHI - 1
3 | mOAroTOBKA K c/1aye MOJYJIsl 1 1
Paznen 6 1 | mpopaborka y4eOHOrOo Marepuaia Mo JUCIHUILUIMHE 1 9
(KOHCHEKTOB  JIEKIUH, Yy4eOHMKOB, MaTepHalloB
CETEBBIX PECYPCOB)
2 | BBINOJHEHUE KOHTPOJIBbHOU pabOThI - 1
3 | MOATOTOBKA K CJIa4e MOJTYJIS 1 1
7 Paznen 1 | mpopaboTka yuyebHOro maTepuana Mo AUCIHILIAHE 2 8
(KOHCTIEKTOB  JIEKIMH, Y4eOHUKOB, MaTepHalloB
CETEBBIX PECYPCOB)
2 | BBITIOJIHEHUE KOHTPOJIBHOU PabOTHI - 1
3 | mOAroToBKa K c/1aye MOyl 1 1
Paznen 8 1 | mpopaboTka yuyeOHOro marepuana Mo AUCIHUILTAHE 2 14
(KOHCTIEKTOB  JIEKIIMM, Y4eOHHUKOB, MaTepualoB
CETEBBIX PECYPCOB)
2 | BBITIOJTHEHUE KOHTPOJIBHOW PaOOTHI - 1
3 | MOATOTOBKA K CcZIa4e MOJTYJIS 1 1
HUTOTO 24 87




[lepeyeHb METOIMYECKHUX YKA3aHUI IO OCBOEHUIO TUCUUILITUHBIL:
Kysnernoa P.B. Meroauveckue ykazaHusi JUIsl CAMOCTOSATEIBLHON PaOOThI MO JUCIMILIAHE
«Puzndeckas XuMus» Uit 00yJaromuxcs 1Mo HanpasieHuio noarorosku 19.03.01 buorexnono-
rus. - Muaypusck, 2024,

4.6. BbinoJiHeHHE KOHTPOJILHOH patoThl 00y4aIMMUCSH 32049HOI (hopMbI

Baxnoii popmoii camocTosITensHOM paboThl 00yYaIOMIErocs: BISETCS HAMMCAHUE THCh-
MEHHBIX paboT, B TOM YHCII€ KOHTPOJIbHOM pabOThI IO TAHHOM JUCIUILINHE.

Lenu BbIIOIHEHUS pabOTHI:

— cHCTeMaTH3alus, 3aKpeIUIeHne U yriyOJeHne TEOPEeTHUECKUX 3HAaHUM U yMEHHH TpH-
MEHSTh UX Ul PellleHUs] KOHKPETHBIX MPAKTUUYECKUX 3a]1a4;

— pa3BUTHE HABBIKOB CAMOCTOSITEJIbHON HaydyHOM paOoThl (IJIAaHUPOBAHUE U IIPOBEACHUE
UCCIIeIOBaHMsl, paboTa ¢ HAy4YHOU M CIPaBOYHOM JTUTEPATypOil, HOPMATUBHBIMU MTPABOBBIMU aK-
TaMU, MHTEPIpPETaIs OJYyYEHHBIX Pe3yIbTaTOB, UX MPABUIBLHOE U3JI0KEHHE U 0(hOpMIICHUE).

PaboTa momkHa OTBEYaTh CIEAYIOIINUM TPEOOBAHMSIM:

— CaMOCTOSITENIbHOCTh UCCIIEI0OBAHUS;

— (opmupoBaHUE aBTOPCKON MO3UIMHM O OCHOBHBIM TEOPETHUECKUM U NPOOJIEMHBIM
BOIIpOCaM;

— aHaAJIW3 HAYYHOU 1 y4eOHOM TUTepaTypsl M0 TeMe BOMPOCa;

— CBAI3b MIPEAMETA C aKTyaJIbHBIMU IPOOJIEMaMU COBPEMEHHOM HayKu U MPAKTHUKHY;

— JIOTUYHOCTb U3JI0KEHUS, ApTyMEHTUPOBAHHOCTH BHIBOJOB U 0000IIEHUII;

3amaHusi B KOHTPOJBHOW paboTe HampaBiIeHbl HAa 3aKpEIJICHUE TEOPETUUYECKUX 3HAHUI
oOyuJarolerocss ¥ OBJaJIeHUs HAaBbIKAMU 10 U3YYEHHIO OMOJIOTMH OCHOBHBIX I'PYII BUPYCOB U
UX ydacTue B OMOJIOTMUYECKUX MPOIleccax.

Kontponbnas padora BritouaeT 10 TeopeTnyeckux BomnpocoB. Beibop Bapuanrta omnpene-
JISIeTCS TTOCNIeIHeH 1TU(POH 3a4eTHON KHUKKH.

[lepeueHp BOIpPOCOB MpEACTaBIEH B METOJUYECKUX YKA3aHUSAX JAJI BBIIOJHEHHS KOH-
TPOJBHOU PabOTHI.

4.7.Coaep:xaHue pa3iejaoB JUCHUNINHBI
1. OcHoBHbBIE NOHATHS (PU3HYECKOH XMMHH.

Uctopust pa3Butus (QpU3MUECKONH XHMHHU, MECTO (PU3UYECKOW XMMHUU B PALy (PU3HMUECKHUX
HayK. OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYYHON TUCHMIIMHBI (hru3nyeckas XUuMus B npodeccu-
OoHanbHOM JestenbHOCTU. CoBpeMeHHas (u3nueckas KapTMHAa MUpPA, MPOCTPAHCTBEHHO-
BPEMEHHBIE 3aKOHOMEPHOCTH, CTPOCHUU BEUIECTBA JUISl IOHUMAaHUs OKPYXKAOLIEro MUpa U SB-
JICHUI IPUPOJBI.

ArperaTHble COCTOSIHUS BEIECTBA: I'a3, )KUJKOCTb, TBEPIOE BelecTBO. Kparkast xapakrepu-
CTHKa 3TUX cocTOossHUI. CIIOCOOHOCTh pa3IMYHbIX BEIIECTB MPU U3MEHEHMM BHEIIHUX YCIOBUI
NEepexXoAUTh M3 OJHOTO COCTOSHUS B Jpyroe. Kpucrammmueckoe, aMoppHOE COCTOSHUE Bellle-
CTBAa, UX KpaTKas XapakTepucTuka. /luarpamma coCTOSHUS BOJBI.

2. PactBopsl. IIponeccsr B pactBopax. KoniMratuBHbie ¢cBOMCTBA PACTBOPOB JJIEK-
TPOJIUTOB.

PacTBOpHMOCTB: BEIIECTB B pa3InYHBIX PaCTBOPUTENAX. PacTBOpHI HACHILICHHBIE, HEHA-
CBILLIEHHBIE, TIepechilieHHbIe. TernoBbie 3 exTh HabmoAamuecs Ipyu pactBopeHuu. Temnora
pacTBOpEHHUS.

KomnnuraruBHble cBOWCTBa pacTBOPOB: JaBJICHHE Iapa PAacTBOPUTENS Hall PacTBOPOM,
KUTIEHHE U 3aMep3aHue pacTBOpoB. 3akoHbl Payns. Kpuockonus u 30ynnockonus. M3meHnenue
MOJIEKYJISIPHOM Macchl BEUIECTBa C MOMOIIBIO 3TUX METOJ0B. OCMOC B XMMHYECKHUX CHUCTEMaXx.
OcmoTHueckoe AaBieHne pacTBopoB. 3akoH Bant-I'odda.
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3. Ilpumennmoctb 3akoHoB Bant-I'odda u Payns k pacTBopam 3JIeKTPOJIUTOB.
HN3oTonnyecknii KO3YPGUIHEHT.

4. Teopust 2JIeKTPOJIUTHYECKOH Tucconuanuu. CHJbHbIE 3J1eKTPOJIUTHI.

CreneHpb 3JeKTPOTUTHYECKON JUCCOIMAIINH, €€ 3aBUCUMOCTh OT Pa3JIUYHBIX (DaKTOPOB.
B3anMocBsI3b CTENEHU 3IEKTPOJUTHYECKONW JUCCOLMALUU M M30TOHUYECKOro Ko3(duuueHTa.
Cnabple amekTponuThl. KOHCTaHTa 3ICKTPOIMTUYSCKOW JHUCCOIMAIMHA. 3aKOH pa30aBlIeHUs
OctBanbna. Kaxymascs creneHp IEKTPOJIUTUYECKON Jucconuanuu. Teopus CHIIBHBIX JJIEK-
TponuToB Jlebast-Xiokkens. AKTUBHAS KOHIICHTPAIUS BELIECTBA B pacTBOpe, KO3 (HUIIMEHT aK-
TUBHOCTH, €T0 3aBUCUMOCTb OT KOHLEHTpaluu BeulecTBa B pactBope. MoHHas cuna pactBopa.
VYpasuenue ['yrrenreiima-/leBuca.

5. DJIeKTPONPOBOIHOCTH PACTBOPOB JIEKTPOJIUTOB (yAeJbHasi U YKBHBAJIEHTHAA).
DJIEKTPOXUMHUYECKHEe CHCTEMBbI.

W3mepenue 31eKTponpoBOAHOCTH pacTBOpoB. 3akoH Konbpayma. [IpuMenenue snek-
TPOIIPOBOJHOCTH JJISl OTIPEAEIICHUS CTEIIEHU AUCCOLUAIMN U KOHCTAHTbI AUCCOLALINH.

OnexTpoAHble Npouecchl. MexaHu3M BO3HMKHOBEHHs AJIEKTPOJHOIO IOTCHIMAJIA.
["anpBannyeckuil aneMenT. J/1C ranbBaHuueckoro snemenTa. Y pasHenue HapHcra. Buasl ranb-
BaHWYECKUX LieTnel. BotopoaHblil 31€KTpoA, psl HANPSHKEHUM METAJIJIOB, UCKJIFOYEHNE U3 HETO.
3aBUCUMOCTb IOCJIEI0BATEIbHOCTH MECTOIOJIOKEHUSI METAJIJIOB B Py HAIpPSHKEHUH OT pac-
TBOpUTENS. VIOHCEIIEKTUBHBIE JIEKTPOIBL.

[Ipsimast TOTEHIMOMETPHS U TOTEHIIMOMETPUYECKOE TUTPOBAHHUE.

6. Krnc10THO-0CHOBHBIE paBHOBecHs B pacTBopax. BydepHsble cucrembl.

Nonnoe npoussenenue Boasl. [lonstue o pH. 3nauenue pH nis ananuTuueckoil npak-
TuKH. MeToasl onpenenenus pH pacTBopos.

Mexanusm neiictBus OydepHbix cucreM. BydepHocTh B OMOIOTHYECKUX CUCTEMAX.

7. XuMHu4eckasi TepMOAMHAMHUKA U KHHETHKA.

3aBHCUMOCTB CKOpOCTH OT TemnepaTypsl. [IpaBuno Bant-I'odda. YpaBuenne Appenn-
yca. DHeprus akTuBaluuu. MexaHu3M XMMHUYECKOW peakUuu. AKTHBHBIA KOMIUIEKC. DHAOTEP-
MHUYECKHE U 3K30TepMHuUeckre peakuuu. [loaTue 00 SHTANBINU aKTUBAIIMHM U SHTPOIUU aKTH-
Baiuu. Knaccugukanus xummuueckux peakuuil. [Iopsaok 1 MOJIeKyIsIpHOCTb peakiuii.

CKopocTh XMMHUYECKON peakuuu (MCTUHHAs U CpefHss). 3aBUCUMOCTb CKOPOCTH OT
KOHIEHTPALMU PEearupyrolIMX BEIIECTB. 3aKOH AeiicTBU Macc. KOHCTaHTa CKOPOCTH.

Karanu3: romoreHHbIl, reTeporeHHblil, ¢pepMenTaTuBHbIi. Mexanusm karanusza. [Ipo-
MOTOPBI U KaTaJUTHUECKUE A1bl. [I[puMEeHMMOCTD 3aKOHA NEHCTBUS MacC K paBHOBECHBIM IIPO-
neccaM. Koncranra paBHoBecus. [Ipuanun Jle-Ilarense.

8. PacTBOpBI BBICOKOMOJIEKYISPHBIX coeinHeHuid. I'esn.

[ToBepxHOCTHas AMCCONMALMS U MEXAHU3M BO3HMKHOBEHMS 3apsifa rpaHyisl. M3oamek-
TPUYECKOE COCTOSIHME M M303JIeKTpUYecKas Touka Oenka. 3apsia rpaHys OelIKOB B pa3iMUYHBIX
cpenax. benkoBo-komnonansie memOpansl. PactBopsl BMC 1 siBieHne aMyabrupoBaHusl.

OcobenHoctu crpoeHus reseil. CBoicTBa refieil U peakiuy B HUX.

5. Oo6pa3oBaTe/ibHbIE TEXHOJIOTHH
Buj yueOHoi padoThI O0pa3zoBaTenbHbIC TEXHOJIOTHH
Jlexuun ONEKTPOHHBIE MaTepHallbl, UCIOJIB30BAHUE MYJIbTUME-
JIMWAHBIX CPEICTB, Pa3AaTOYHBIN MaTepral
JIaGopatopHble pabOoThI BrinonHeHue oOmbITOB, OOCYXJEHHE M aHaJh3 UX pe-

3yJbTaTOB, HAIIUCAHUE YPABHEHUM pEaKIUi, TECTUPOBAHUE,
BBIIIOJIHEHUE IPYIIIOBBIX ayJIUTOPHBIX 3aJaHUM, NHIUBUIY-
aJbHBIE JTIOKJIAJbI

CaMoOCTOSTEIIbHBIC paGOTBI 3aIJ_[I/ITa " OpE3CHTAlUA PE3YyJIbTATOB CaMOCTOSTEIbHOM
OATOTOBKU U HICCIICIOBAHNM Ha 3aHITUIX
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6 OueHoYHbIE CPEACTB AMCHUNIMHBI (MOTYJIS)
6.1 IlaciopT poHIa OLEHOYHBIX CPEICTB MO AUCHUILTHHE «DPU3nyecKas

XUMUA»
Ko xonTpomnu- O1eHO4YHOE CPEICTBO
Ne KoHTposmmpyemslie pa3iensl AL KOHTP = pel
pyeMoil komrie- KOJI-
/T (TeMbl) TUCIUTUIMHBI HAaMCHOBaHHE
TEHIUU BO
OcCHOBHBIE TOHATHSA (PU3UYECKOU TectoBbie 3a7aHUs 23
¢ VK-1; OIK-1; A
1 | xumun. Pedepar 1
OIIK-7
Bonpocs! 11 sk3ameHa 8
PactBopsl. [Ipouecchl B pacTBopax. VK-1: OITK-1: TectoBble 3a1aHus 19
2 | KommuraTuBHbIE CBOWCTBAa pacTBO- OhK-? ’ Pedepar 5
POB JIEKTPOIUTOB. Borpocsl ist ax3amena 5)
IIpumenumocTs  3akoHOB  Banrt- TeCTOBLIC 3a1AHIs o5
l'odpda u Payns k pactBopam aiek- | YK-1; OINK-1; A
3 . Pedepar 1
TpoUTOB. M30TOHMYECKUH KO- OIIK-7
Bonpocs 11 sx3ameHa 4
(bULMEHT.
Teopus ANEKTPOIUTUYECKOMN TecroBbie 3anaHUs 41
P P VK-1; OIIK-1; A
4 | guccouanuy. CuibHbIE OITK-7 Pedepar 5
JJIEKTPOJIUTHI. Bonpoce! uig sx3amena | 11
DAEKTPONPOBOAHOCTh aCTBOPOB
POTIpOBOZL P P ] TecToBbIE 3aMaHUA 30
3JICKTPOJIUTOR (ynenbHas u | YK-1; OIIK-1,;
5 Pedepar 4
SKBHUBAJICHTHA). OIIK-7
Bormpocs! mist ax3amena 7
DNEKTPOXUMHYCCKHE CUCTEMEI.
KucnoTHO-0CHOBHBIE paBHOBECHS B TectoBble 3a1aHUA 18
b VK-1; OIIK-1; A
6 | pactBopax. BydepHsie cucTemsl. OINK-7 Pedepar 2
Bormpocs! 11st 5x3amMeHa 10
XumMuyeckass TEpPMOJMHAMUKA U TecroBbie 3anaHUs 18
pMOA VK-1; OTIK-1; A
7 | KuHeTHKA. Pedepar 2
OIIK-7
Bomnpocs! s sx3amena | 10
PacTBOpBI  BBICOKOMOJNEKYISPHBIX TecToBble 3a1aHUs 26
- YIp VK-1; OTIK-1; .
8 | coenunenwmii. ['enn. Pedepar 4
OIIK-7
Bonpocer qyis sk3amena | 10
6.3. [lepeyeHb BONPOCOB /JIs1 IK3aMeHa MO0 AUcHuIInHe «Puznyeckast Xu-
MUH»

1. OcHoBHBIE 3aKOHBI €CTE€CTBEHHOHAYYHOU TUCIUIUIMHBI (u3NUYecKas XUMus B mpodec-
CHUOHAJIbHOW N1eATeNbHOCTU. POJIb YyUEHBIX B pa3 BHUTUHM (PU3NYECKOW XUMUU YK-1;
OIIK-1; OIIK-7

2. CopeMeHnHas Gu3NYecKas KapTHHA MHUPA, IPOCTPAHCTBEHHO-BPEMEHHBIE 3aKOHOMEPHO-
CTH, CTPOCHHUU BEIIECTBA I MOHUMAaHUS OKPYXKAIOIIETO MUPA U SIBJICHUM TPUPO/IBIL.

3. ArperarHbie cOCTOsIHUS BemecTBa. O0mas xapakTepuCcTHKa arperaTHpIX coctosHui. YK-
1; OIIK-1; OIIK-7

4. Ta3oo00pa3Hoe cocTosiHUE BemecTBa. VneanpHbIid ra3. ['a30BbIe 3aKOHBI IS HICATBHOTO
rasa, s peanbHbIx razoB. YK-1; OIIK-1; OIIK-7

5. XKwuakoe u tBepnoe cocrosinue BemectBa Y K-1; OIIK-1; OIIK-7

6. IlomsTue o xuMmuueckoM paBHOBecuu. OOpaTuMble U HeoOpaTuMble peakiuu. [IpuHiun
Jle-lllaTenne, koncTanTa paHoBecust YK-1; OIIK-1; OIIK-7

7. ®otoxummueckue peakiuu. dotocuntes. YK-1; OIIK-1; OIIK-7

8. OCHOBHBIC TEPMOJUHAMHUYCCKHE IMOHATHUS: BHYTPEHHSS YHEPTHs, SHTAIBITHS, SHTPOIHS,

sHeprus ['m6oca. YK-1; OIIK-1; OITK-7
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9. TIlepBsIif 3akOH TepMOAMHAMUKH. BHYTpeHHsis sHeprus. Temmora oOpa3oBaHus, pacTBO-
penus, cropanus. YK-1; OIIK-1; OIIK-7

10. Bropoii 3akon TepmoauHamuku. DHTponus. YK-1; OITK-1; OIIK-7

11. Tperuii 3akOH TEpPMOAMHAMMKHU. 3HAUEHUE TPETHEro 3akoHa TepMmoauHamuku YK-1;
OIIK-1; OIIK-7

12. Tepmoxumus. TerutoBoii 3¢dext. 3akon ['ecca. CnencrBue u3 3akona ['ecca, Teruora
obpazoBanus. YK-1; OIIK-1; OIIK-7

13. DeKTPONPOBOTHOCTh PACTBOPOB. YAENbHAS W SKBUBAICHTHAS 3JCKTPONPOBOIHOCTE.
YK-1; OIIK-1; OIIK-7

14. Nonnoe npousseaeHue Boasl, pH, cTenens aucconuanuy, KOHCTaHTa quccounanuu. YK-
1; OIIK-1; OIIK-7

15. Bydepnsie pactBopsl. bydepnas emkocTs. 3Hauenune 0ydepubix pactBopoB. YK-1; OITK-
1; OIIK-7

16. I'anpBannueckwuii anement u DJIC. YK-1; OIIK-1; OIIK-7

17. Konnenrpamnuonssie raibBanndeckue anemeHTsl. YK-1; OIIK-1; OIIK-7

18. OxucnuTensHO — BocCTaHOBUTENbHBIE 11enn U 31ekTpoasl. YK-1; OIIK-1; OITK-7Teopus
ANeKTpUUecKoi nucconnanuu. CunbHble U cnadbie snektponutsl. YK-1; OIIK-1; OIIK-7

19. O6urass xapakrepuctuka pactBopoB. CrocoObl BBIpaKEHUsI cocTaBa pacTBOpoB. YK-1,
OIIK-1; OIIK-7

20. 3akonsr Payns. Kpuockornus. D0ymmockonus. YK-1; OIIK-1; OIIK-7

21. Ocmoc. Ocmotrnueckoe aasnenue. Juddysus. YK-1; OIIK-1; OIIK-7

22. Dnexrpoxumus. ctopus pa3Butus rampanndeckoro snementa. YK-1; OITK-1; OIIK-7

23. AncopO1ust Ha TTIOBEPXHOCTH TBEPJAOE TEIO-KUIAKOCTh. I napoduiibHbie U THAPOGOOHBIS
noBepxHoctu. YK-1; OIIK-1; OITK-7

24. AncopOrust Ha TOBEpXHOCTH kuAKOCTh-Ta3. YK-1; OIIK-1; OIIK-7

31. Oprannueckue u nHeoprannueckue BMC. YK-1; OIIK-1; OIIK-7

32. T'eomerpuueckas popma makpomosekysn BMC.( OIIK-2, OTIK-3, TIK-10)

33. Ucropus pa3Butus KouiouaHod xumuu. Knaccugpukauus nucnepcHeix cucreM. YK-1;

OIIK-1; OIIK-7

34. Meronp! nonydeHus KoutouaHbx pactBopoB. YK-1; OIIK-1; OIIK-7

35. MonexyasipHO-KMHETHYECKUE CBOICTBA KOJIOMAHBIX pacTBopoB. YK-1; OIIK-1; OIIK-7

36. Metonb! ounctku 3oiei u pacteopoB BMC. YK-1; OIIK-1; OIIK-7

37. Ontudecku cBolicTBa KoutonaHbIx cucreMm. YK-1; OIIK-1; OIIK-7

38. Koarymsauus ruapodoOHbIX 307ei snekTpoautamu. [lopor koarynsamnuu, B3auMHasi Koa-

rymsius. YK-1; OIIK-1; OIIK-7

39. Ienrru3anus ruapodoOHbix 3omein. YK-1; OITK-1; OITK-7

40. DnekTpoKUHETHYECKUe sBIeHUS B KolouaHbIX cuctemax. OmbiT ['ecca. YK-1; OIIK-1;

OIIK-7

41. Bo3HMKHOBEHHE JTBOMHOTO 3JEKTPUUECKOTo cios, ero crpoenue, Buanl. YK-1; OIIK-1;

OIIK-7

42. MunenmisipHas Teopusi CTpoeHus koiutouaHon yactuiel. YK-1; OIIK-1; OIIK-7

43. Obmue mousATus o rensx u crynusax. YK-1; OIIK-1; OIIK-7

44. TIpoueccsl reneodpazopanus. YK-1; OIIK-1; OIIK-7

45. Tuxcorponus u cunepesuc reneir. YK-1; OIIK-1; OTIK-7

46. Muxkporeteporennsie cuctembl. Cycnensuu.(YK-1; OIIK-1; OITK-7

47. MukporeteporeHusie cuctrembl. Omyibcuu. YK-1; OIIK-1; OTIK-7

48. Muxkporeteporennsie cuctemsl. [lensl. YK-1; OIIK-1; OITK-7

49. Mukporetreporennbie cuctemsl. [lopomku. YK-1; OITK-1; OIIK-7

50. MukporereporeHHble CHCTeMbI. Adpo30iu (TymaHnsbl, 1biMbl). YK-1; OIIK-1; OITK-7

51. Crpoenue mMuIeIbl (COCTaB MULIEIIIBI, MULEIUISIPHBIE (POPMYIIBI 111 KOJUIOUIHON U OT-

punarensHoi mutiemsl). YK-1; OIIK-1; OIIK-7

52. DneKkTpokuHEeTHYeCKHe siBJeHus (siBieHue aekrpodopesa). YK-1; OIIK-1; OIIK-7

12



54. JIBoitHo#1 anekTpuueckuii cioi (teopuu 'enbmromnbia, 'y u Uemmnena, [lItepra, @pym-

kuHa-/epsruna). YK-1; OIIK-1; OIIK-7

55. HabGyxanue u pactBoperre BMC. YK-1; OIIK-1; OIIK-7

56. Koarynsmust pactBopo BMC (BbicaninBanue, oOpaTUMbIE KOJUIOM[BI, JIEHATYpAIs).

BMC. YK-1; OIIK-1; OIIK-7

57. CBoboaHas u cBs3aHHas Boja B koiutonaax. Bsaskocts BMC. YVK-1; OIIK-1; OIIK-7

58. JInoo6ubIie kosmmonabl. OcobennocTr mrodooHbIX komutouaoB. YK-1; OIIK-1; OITK-7

59. YCTOWYUBOCTh U KOAryJSIUsl THOPOOHBIX KOJUTOMIOB. KnHeTH4eckass U arperatuBHas

ycroitunBocth. YK-1; OIIK-1; OIIK-7

60. OcHOBHBIE 3aKOHOMEPHOCTH Koarynsuuu siekrponuramu. YK-1; OIIK-1; OIIK-7

61. Kunetnka xumudeckux peakiuid. Knaccuukamus XuMUYECKUX PEAKIMK 110 MOJICKYJIsP-
Hoctu. YK-1; OIIK-1; OIIK-7

62. Ckopocth xumMudeckux peaknuil. Kimaccudukamnus peakuuii mo nmopsaky. YK-1; OINIK-1;

OIIK-7

63. Kunernka ciioxHbIX xumudeckux npoueccon. YK-1; OITK-1; OIIK-7

64. Paznensl puznueckoid xumun. EAMHUIBI U3MepeHus, IpUMEHseMbIe B (PU3HUECKON XHU-
mun. YK-1; OIIK-1; OIIK-7

65. Bnusinue katanu3aTopoB Ha ckopocTh xumuueckux peakuuit. YK-1; OIIK-1; OITK-7

6.4. llIkayia olleHOYHBIX CPEACTB

[Tpu QyHKIHOHUPOBAHUK MOYIHHO-PEHTHHIOBOM CHCTEMBI OOyUeHHS 3HAHHS, YMEHUS
U HaBBIKU, PUOOpETaeMble 00YJaIOIIMMHUCS B MPOIECCe U3YUCHUS AUCLIUILINHBI, OIEHUBAIOTCS
B PEUTHHIOBBIX Oasiax. Y4yeOHast AMCUUIIMHA UMEET UTOroBbIM pedTHHT -100 6amioB, KOTOPIH
CKJIa/ibIBaeTcs u3 pyoexnoro (40 6amioB), mpoMexyTodHoro — (50 6amioB) ¥ HOOMIPUTEIHHOTO
peritunra (10 Ganios).

YpoBHU OCBOEHUS

Kpurepuu ouenupanus

OLeHOoYHbIE CPEelCTBa

KOMIICTCHIIUH (k0J1-BO OaIIIIOB)
ITIponBunyTHII — MOJIHOE W IIyOOKOE 3HaHUE W MOHMUMaHue y4eOHoro | TecTOBbIE 3aIaHUS
(75 -100 6amtoB) | MaTepualia U3 pa3HbIX pa3/ie/ioB AUCIMILUIHHEI, (36-40 Gannos)
«OTIIMYHO» - TIOHMMAHHE CYIHOCTH U B3AHMOCBA3H paceMatpusae- | Pegepar (8-10 Ga-
MBIX MIPOIIECCOB U SIBIICHU; 5 JOB)
- ToceleHne y4eOHBIX 3aHATWH, aKTUBHAs W TBOpYE- Bompocs! k3amena
cKkas paboTa Ha MPAKTUIECKHUX 3aHSATHSIX. (31-50 Ganios)
bazoBbIii - TBEpPJbIC U JOCTATOYHO IOJHBIC 3HAHUS MporpaMmHO- | TecToBBIlE 3amaHUs
(50 -74 6amna) — | ro marepuana; (24-35)
«XOPOIIIO» - TIpaBUIbHOE NOHMMAHHE CYIHOCTH M B3AMMOCBASH | Pedhepar (5- 9 Gan-
paccMaTpUBAEMBIX MIPOIIECCOB U SIBJICHUI; JIOB)
- TI0C/Ie/IOBATENIBHbIC, TIPABUIIbHBIC, KOHKPETHBIE OTBE- | o OTPOCHI FK3aMeHa
ThI Ha MOCTABJICHHBIE BONPOCH MpH CBOOOZHOM yCTpaHe- (21-30)
HUUW 3aMEUaHU TI0 OTACIIBHBIM BOIIPOCaM;
- ToceleHne y4eOHBIX 3aHATHH, aKTUBHAs W TBOpYE-
cKas paboTa Ha MPAKTUYECKHUX 3aHATHIX;
[Toporossrit - TBEpPAOC 3HAHWE W TOHMMAaHHE OCHOBHBIX BOIPOCOB | TecToBBIE 3amaHUs
(35 - 49 6amoB) — | MPOrPaMMET; (15-24 6anna)
«YIOBJIETBOPH- - MpaBWIbHBIE U KOHKPETHBIE, 0€3 TPyObhIX OMIMOOK OT- Pedepar (5 6aios)
TEILHOY BETHI Ha MOCTaBJICHHBIC BOMPOCH IPU YCTPAHEHUH HETOY-

HOCTEW W HECYyNIeCTBEHHBIX OIIMOOK B OCBEUICHUH OT-
JICNBHBIX MOJIOKEHUI NMPU HaBOJAIIMX BOMPOCAX IK3aMe-
HaTopa;

- ToceleHne y4eOHBIX 3aHsTHH, paboTa Ha HUX, BbI-
MOJTHEHUE BceX (QOPM MPOMEKYTOUYHOI'O KOHTPOIIS € TO0-
JIOKUTENBHOM OIIEHKOH.

Bompocsl  sk3ameHa
(15-20)

Huskwuit (mormo-

- HeraBHJ’IBHLIﬁ OTBET XOTs OBl Ha OJWH N3 OCHOBHBIX

TectoBble 3agaHus
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POTOBBIN) (KOM- | BOIIPOCOB, I'pyObI€ OIIMOKU B OTBETE, HENIOHMMaHKE cyll- | (MeHee 15 6aioB)

MIETCHIINS HE HOCTH U3JIaraeMbIX BOIIPOCOB; Bomnpocsl 3K3aMeHa
chopmupoBaHa) - HCYBCPCHHBIC M HCTOUHBIC OTBETHI Ha JOMONHHUTENb- | (vepee 15 GasuioB)
(Menee 35 G6anm- | HBIE BOTIPOCH;

JIOB) — «HEYIO- - HECHUCTEMHOE TOCCIICHUE 3aHATH, OTCYTCTBUE pa-

BJICTBOPUTEILHO» | OOTHI Ha HUX, BBITOJHEHUE OTJIEIBHBIX (POPM MPOMEKY-
TOYHOTO KOHTPOJISI C OTPUIIATEIbHON OLIEHKOM.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIUOHHOE OOecnedeHne JUCIUILTUHBI
(Mmopyast)

7.1. OcHoBHas y4yeOHasi JMTepaTypa:

1. Adanacees, b. H. ®usnueckas xumus: yuebHoe nocodue / b. H. Adanacwes, 10. I1.
AxynoBa. — Cankrt-IlerepOypr: Jlanb, 2021. — 416 c. — ISBN 978-5-8114-1402-4. — Tekcr:
AJIEKTPOHHBIN // Jlanb: AJIEKTPOHHO-OUOIMOTEUHAS cUcTeMma. — URL:
https://e.lanbook.com/book/168461

2. Tanduro B.®., Ky3nenoa P.B YMK no mucrurummae «@u3ndeckas XUMUS IS

oOydaromuxcs 1no HanpasieHuto noaroroBku 19.03.01 buorexnonorus. — Muuypunck: M3a-Bo
®I'BOY BO Muul'AY, 2023.

7.2. JlonoJIHUTEJIbHAS YYeOHasA JuTeparypa:

1. Xmenpuuukuii P.A. ®usnueckas u komnonaHas xumusa. M. Briciias mikosna, 1988.

2. bonasipeB A.W. ®usnyeckas u kojutouaHas xumusi. M. Beiciias mikosa, 1983.

3. Kpyrmsikos [1.M. ®uznueckas u koymonaHast xumusl.- -M.:Beicin.mik, 2007. — 319 c.

4. KynpsimmeBa, H. C. ®usnueckass ¥ KOJIOHIHAS XUMHUA : YUEOHUK M MPAKTUKYM Ui TPU-
kinagHoro OakamaBpuara / H. C. KynpsiieBa, JI. I'. BoumapeBa. — 2-¢ u3a., mepepal. v gom. —
Mockga : UznarensctBo FOpaiit, 2019. — 379 ¢. — (Cepus : bakanasp. [Ipuknannoit kypc). —
ISBN 978-5-9916-7159-0. — Tekcr : anekrponHbii // DBC IOpaiit [caiit]. — URL:
https://biblio-online.ru/bcode/431892

7.3. MeToauveckue yKa3aHHsl 0 OCBOCHHUIO TUCIUIINHBI

1. Kysnenosa P.B.Metoauueckoe pyKOBOJICTBO K JIaOOPATOPHBIM 3aHATHAM T10 (PU3HYECKOM
XUMHUHU. - MuuypuHck, 2024 1.

2. Ky3nernora P.B. Meroaudeckue ykazaHusi JUisl CAMOCTOSITEIbHOM PabOThI MO TUCIUTUINHE
«Puznyeckas XuMuUs» Ui 00yJaromuxcs 1Mo HanpasieHuio noarotoBku 19.03.01 buorexHouno-
rus. - MudypuHck, 2024 r.

7.4. UadopmanmoHHbie U HU(PPOBBIE TEXHOJIOTMH (MPOrpaMMHoOe olecrie-
YyeHHe, COBpeMeHHbIe MPodecCHOHAIbHBIE 0a3bl JAHHBIX U HHGOPMAIIHOHHBbIE

CIIPABOYHBIE CUCTEMBI)

VYyeOHas nucuuIuiMHa (MOAYJb) MPEIyCMaTpUBAaET OCBOCHHE MH(POPMAIMOHHBIX U LU (]-
POBBIX TeXHOJIOTHH. Peanmu3zanust upoBbIX TEXHOIOIUN B 00pa30BaTeIbHOM MIPOCTPAHCTBE SIB-
JSIeTCS OJTHOW W3 BOXXHEWINMX IIeJie 00pa3oBaHUs, JArOIIEH BO3MOXHOCTh Pa3BUBATh KOHKY-
PEHTOCTIOCOOHBIE KayecTBa 00YJaroIUXcs Kak OyIyluX BHICOKOKBAIM(UIIMPOBAHHBIX CIIEIHa-
JIUCTOB.

[udpoBble TEXHOJIOTHH MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3(P(PEKTUBHOTO pEIICHUS
3aja4 npo(ecCuOHAIBbHOr0, COLIMAIBLHOTO, IMYHOCTHOTO XapaKTepa ¢ UCIOIb30BaHUEM pa3Iny-
HBIX BUJIOB KOMMYHHMKAIIMOHHBIX Te€XHOJIOTUH. OcBoeHHe HHU(POBBIX TEXHOJIOTHI B paMKax
JAHHOW NTUCUUIUIMHBI (MOZYJsl) OPUEHTHPOBAHO HA CIOCOOHOCTH O€30MacHO M HaJUIeXkKaIIUM
00pa3oM moJy4arhb JJOCTYII, YIPaBIsATh, UHTETPUPOBATh, OOMEHUBATHCS, OLIEHUBATh U CO3/1aBATh
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MH(POPMALIHIO C TOMOIIBIO [IU(PPOBBIX YCTPONUCTB U CETEBBIX TexHOnoruil. ®opmMupoBanue nud-
pPOBOIl KOMIIETEHTHOCTH Mpefroiaraer paboTy C JaHHBIMHU, BJIaJCHHE WHCTPYMEHTaMHU IS
KOMMYHHKAIUH.

7.4.1. DJIeKTPOHHO-OMOIMOTEYHAS] CUCTEMBI M 0a3bl IaHHBIX

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

2. baza gaHHBIX 3JeKTpOHHBIX HHPOopMannoHHbx pecypcoB ®I'BHY IHHCXB (morosop
1o 00ECMEYEHUIO OCTYIA K 3JIeKTpOHHBIM HHpopMarmoHHbiM pecypcam OI'BHY [THCXB ude-
pe3 Tepmunan yaaneaHoro gocryna (TY ] ®I'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3.0nekTponHas 6ubmuoTeuHas cuctema «HarmoHanpHbI MUGPOBOH pecypc «PyKoHT»:
Kosnekmuu «ba3osbiit MmaccuBy» u «Konoc-c. Cenbekoe xossictoy (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIyT M0 MpeaocTaBiIeHUIo qoctyma oT 26.04.2024 Ne 1901/bI122)

4. 000 «AnektponHoe m3nareabcTo FOPAUT» (https://urait.ru/) (1oroBop Ha oka3aHue
YCIIYT TI0 TIPEIOCTaBJICHUIO IOCTyMa K 0O0pazoBatenbHO# ardopme OO0 «IneKTpoHHOE U3/a-
tenbctBo KOPAWTY ot 07.05.2024 Ne 6555)

5. DnekrpoHHo-OnOIMOTeUHas cuctema «BepHaackuit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIOJIb30BaHUE TIpou3BeeHui oT 26.03.2020 Ne 14/20/25)

6 basa nannbix HOb «HanuonanbHas snektponHas oubaroreka» (https://rusneb.ru/) (mo-
roBop o noakitoueHnu kK HOb u npenocraBnenun gocryna k oobextam HOb ot 02.02.2024 Ne
101/H3b/4712-m)

7. CornaimieHue 0 COTPYIHUYECTBE IO OKa3aHUIO OMOIIMOTCUYHO-MH(POPMAIIMOHHBIX H CO-
UOKYJIBTYPHBIX YCIYT IMOJIb30BATESIM YHUBEPCUTETA U3 YKCIIa UHBAIUIOB MO 3pEHUI0, clado-
BUJSIIINX, WHBAUIOB JAPYTUX KATETOPUH C OTPaHHUYEHHBIM JOCTYIIOM K HH(OPMAIIUH, JIHII,
UMEIOLINX TPYAHOCTU ¢ uTeHueM ruiockoneyatHoro Tekcta TOI'BYK «TamboBckas obmactHast
yHUBepcalibHas Hay4Has Oubimoreka uM. A.C. ITymkunay (https://www.tambovlib.ru) (corna-
nienue o cotpyanuuectse ot 16.09.2021 Ne 6/n)

7.4.2. UudopMannoHHbIe CIPABOYHbIE CHCTEMbI
1. CipaBounast mpaBoBas cuctema Koncynprantlliroc (JoroBop mocTaBku, agantaiuy 1
COIPOBOKEHUS K3eMIuIsApoB cucteM Koncynprantllmoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnexkTpoHHbIN nepuoandeckuii cnpaBouyHuk «Cuctema TAPAHT» (moroBop Ha yciy-
' 110 conpoBoXkaeHUIO 0T 28.02.2025 Ne 194-01/2025).

7.4.3. CoBpeMeHHbIe TPOo(eccoHAIbHBbIE 0a3bI TaHHbIX

1 ba3a naHHBIX HOPMAaTUBHO-TIPABOBBIX aKTOB MH(OPMAIMOHHO-00pa30BaTENIbHOM MPO-
rpammbl «PocMeToa» (morosop ot 05.09.2024 Ne 512/2024)

2. baza nannbix Hayunoii snextponnoi 6udiamoreku eLIBRARY.RU — poccutickuii nn-
(bopMalOHHO-aHATUTUYECKUH MOpTal B 00JIaCTH HAyKH, TEXHOJIOTHUH, MEIUIIMHBI U 00pa30Ba-
Hus - https://elibrary.ru/

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

4. OrtkpbiTie naHHble @DenepalbHON CIyX OBl TOCYIapCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

7.4.4. JIunieH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NMporpaMMHoe odec-
nevyeHue, B TOM YHCJIe 0Te4eCTBEHHOr0 MPOU3BOICTBA

Hanmenosanue Pazpabotunk HoctynHocTh Ccplnka Ha EquHbIi PexBu3uTHI MO~
IO (mpaBoo6ia- | (JIMIIEH3HOHHOE, peecTp pOCCUHCKUX TBEPKAAIOLLIET0 J0-
JTATeIIb) cBOOOJTHO pac- nporpamm it 9BM KyMeHTa (TIpH HaJIU-
npoctpansemoe) | u B/ (py HammIum) YUH)

15



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

Ma ISl 0OHapyKEeHUs
TEKCTOBBIX 3aMMCTBO-
BaHMH B y4eOHBIX U
HayYHBIX paboTax
«Antumnaruat BY3»
(https://docs.antiplagia
us.ru)

ruat» (Poccus)

ov.ru/reestr/303350/?
sphrase_id=2698186

Microsoft Windows, Microsoft JInnensnonxoe - Junensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok neit-
CTBHS: OECCPOYHO
AnruBupycHoe ipo- | AO «JlaGoparo- | Jlunensnounoe | https://reestr.digital.g | CyGnureH3HOHHBIH
rpamMmHuoe obecrieue- | pust Kacmiepeko- ov.ru/reestr/366574/? norosop ¢ 000
HHE ro» sphrase_id=415165 «Codrerc» oT
KasperskyEndpointSe (Poccus) 09.12.2024 Ne 6/4,
curity s 6usHeca CPOK JEHCTBHSA: C
09.12.2024 1o
09.12.2025
| MoitO¢ducCrannmapr- 00O «Hogsie Jlunensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
HBIH - o0JlauHbIe TeX- ov.ru/reestr/301631/? «PyOuxon»
OducHBIH TakeT Hoytorum» (Poc- sphrase_id=2698444 otr 24.04.2019 Ne
IUTS pabOTHI C TOKY- cusl) 03641000008190000
MEHTaMH H MOYTOH 12
(myoffice.ru) CpOK JieficTBus: Gec-
CpOYHO
OducHbIH makeT AO «P7» Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
«P7-Ocducy ov.ru/reestr/306668/? «Codrexc»
(meckTormHasi BEpCHsl) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK JieficTBus: Oec-
CpOYHO
OrneparioHHast Cu- OO0O "Bazaner | JInnensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
crema «Anpt O6paso- | cBoOOAHOE MPO- ov.ru/reestr/303262/? «Codrekcy
BaHHE» rpaMMHoOe obec- sphrase_id=4435015 or 24.10.2023 Ne
neyeHue" 03641000008230000
07
CpOK neicTBus: Oec-
CPOYHO
| Tporpammuast cucre- | AO «Auntuua- | Jlunensuonnoe | https://reestr.digital.g | Jlunensuonusrii go-

roBop ¢ AO «An-
TUIIIarHaT) OT
23.05.2024 Ne 8151,
CPOK JAeiCTBuS: C
23.05.2024 no
22.05.2025

Acrobat Reader
- IIPOCMOTP JIOKyMEH-
toB PDF, DjVU

Adobe Systems

CBoboxHO pac-
MPOCTpaHsIeMoe

FoxitReader
- IIPOCMOTP JOKYMEH-
toB PDF, DjVU

FoxitCorporation

CBoboaHO pac-
MPOCTPAHIEMOE

7.4.5. Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHUKANNOHHOM ceTH « UHTEpHET»
1. CDTOwiki: 6a3a 3nanuit mo uudpooii Tpanchopmanuu https://cdto.wiki/

2. Pexwum mocryma:.garant.ru - cnpasouno-mpaBoBas cucrema «['APAHT»

3. Pexum noctyma: www.consultant.ru - crnpaBo4yHO-TipaBoBas cucrema «KoHCymbTaHT

IIrocy
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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
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http://www.garant.ru/

LN~ wNE

4. DnexTpoHHas OubmMoTeyHas cucrema Pocchiickoro rocy1lapcTBEHHOTO arpapHoro 3a04-
Horo yHuBepcuteta http://ebs.rgazu.ru; http://www.physchem/chimfak.rsu.ru

5. http://chem.uni-dubna.ru/LearnProcess/B_Disciplines/NoOrganic_Biblio.html
http://chemfac.samsu.ru/program_OPD/neorg.htm

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

ce

LMS-miardopma Moodle

Buptyansnas nocka Mupo: miro.com

Bupryanbnas nocka SBoardhttps://sboard.online
Buptyansnas nocka Padlet: https://ru.padlet.com
O6naunsie cepBuckl: Snnekc./[uck, O6mako Mail.ru
Cepsucel onpocos: Suaekc @opmsi, MyQuiz
CepBsucsl Buaeocssi3u: Suaekc tenemoct, Webinar.ru

Cepauc
http://www.trello.com

COBMECTHOU

paboTBl  HaJ  MPOEKTaMH

JUISA

HEOOIBIINX Trello

IpyIII

7.4.7. lludpoBble TEXHOJOTHH, IPUMeEHsIEMble IPH U3YYeHUH TUCITHTIINHBI

Ne | Lludposeie TexHonorun | Buasl yueOHON pabOTHI, BBIIOJ- dopMupyemMBbIe KOMIIE-
HsieMble C IPUMEHEHHEM LIU(PO- TEHLUU
BOW TEXHOJIOTHH
1. |O6naunsie Texunoaorun | Jleknuu VK-1; OIIK-1
CamocrosTenpHas pabora
2. |Bonpmue nanable Jlexun VK-1; OIIK-1
CamocrosTenpHas paboTta

8. MaTepHaJIbHO'TeXHI/IquKoe o0ecrneuyeHue TUCHUILINHBI

VYuebHasg ayauropus
JUIsl TIpOBENEHUS 3a-
HATUN  JIEKIUOHHOTO
tuna (r. MuuypuHck,
yIL. WNHrepHanuno-
HanpHasg qoMm Ne 101 -

2/32)

1. XKano3u Topu3oHTAIbHBIE HA TPU
okHa (uHB. Ne  2101065486)
2. WutepaktuBHas nocka (MHB. No
2101040205)

3. CHUCTEMHBII KOMIUIEKT: Mpolec-
cop Intel Original LGA 1150, Ben-
tunarop Deepcool THETA 21, ma-
tepurckas tiata ASUS H81M-
K<S-1150 iH, mamsare DDR3 4 Gd,
xkectkuit  guck 500 Gb, xkopmyc
MAXcase H4403, Onox mnuTaHUSA
Aerocool 350W (vHB. Ne
21013400740)

4. TIlpoextop Viewsonic PJD6243

DLP 3200 Ilumens XGA 3000:1
HDMI 3D
5. Hablopsl J1eMOHCTpPaIMOHHOTO

000pyI0BaHUS U YIEOHO-HATIISITHBIX
IoCco0uii.

1. Microsoft Windows 7 (nuueH3us
or 31.12.2013 No 49413124, OGec-
CPOYHO).
2. Microsoft Office 2010 (aunen3us
or 04.06.2015 Ne 65291658, Oec-
CPOYHO).

VYyeOnass aynuropus
JUIL TIPOBENCHUS 3a-
HATHUI CEMHHApPCKOTO
THIA, TPYNIOBBIX U

1. Becbl ananutuueckue «Kepu»
(uHB. No 2101042959);
2. Becwet BIJIT-3100IT (unB. Ne
2101042957),
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http://ebs.rgazu.ru/
http://www.physchem/chimfak.rsu.ru

WHBUTYaIbHBIX
KOHCYJbTAIlMK,  Te-
KYIIErO0 KOHTpOJISI U
MIPOMEXYTOUHOM  at-
tectauuu  (r. Muuy-
puHCK, yi. WHrepHa-
npoHaneHasa, na. 101;

2/14).

3. Becwl mabopaTopHble KBaJpaTHBIC
BKJI-500 (nHB.N22101042952)
4. Becbl anektpuueckue (MHB. Ne
2101042955);

5. Kommbrotep 286 (uHB. Ne
2101042954);
6. Kommbrorep 486 (uHB. Ne
2101042962);
7. Kommbrotep 436 (uHB. Ne
2101042961);

8. KonBektop TemnoBoil (uMHB. Ne
2101063509);
9. Mounurop CTx.84 (unB. No
2101060043);
10. Becwr anamutnueckue BJID-200
(uaB. Ne 1101044663; 1101044660,

1101044659);

11. Becet BJIK-500 (unHB. Ne
1101044653);

12. Bnaromep ans 3e€HON Macchl
(uHB. No 1101044735);
13. /IBoitHOM BBHITSKHOM 1IKag (UHB.
Ne 1101044761);

14. Jopusarorpad JI1-102 (unB. Ne
1101044769);

15. KommnbroTepusnupoBaHHasi MH-
(dpakpacHas aHATUTHYECKas! CHCTEMa

PSCO/ISIIBM-PC4250  (uuB. Ne
1101044768);

16. Mukpockon OHOIOTHYECKUN
(uHB. No 1101044749);
17. PH-metp (unB. Ne 1101044693;
1101044690; 1101044688,
1101044687, 1101044684,
1101044683; 1101044682);

18. Cron 2-x TymOOBBIM (MHB. Ne
1101044718);

19. TepmoctaT  yHUBEpCAJIbHBIN
(uHB. No 1101044678);
20. DOTO3IEKTPOKOTIOPUMETP
(uHB.No 1101044670;
11101044668;1101044669)

VYyeOHass aynutopus
JUISL CAMOCTOSATCILHOM
pabotel (r. Muuy-
puHCK, yin. MHTepHa-
nuoHansHasg, 1. 101;
3/2396)

1. [Jocka xmaccHas (uHB. No
2101063508)

2. XKamo3u (uuB. Ne 2101062717)
3. XKamo3u (uuB. Ne 2101062716)
4. Kommretotep Celeron E3500, mart.

mata ASUS, onep.nmamsite 2048Mb,

MOHMTOP 19"AOC (uHB.Ne
2101045283, 2101045284,
2101045285)

1. Microsoft Windows XP,7 (nutien-
sust ot 31.12.2013 Ne 49413124,
O6eccpouHo).

2. Microsoft Office 2003, 2010 (ym-
nens3ust ot 04.06.2015 Ne 65291658,
0eccpovHo).

3. AutoCAD Design Suite Ultimate
(moroBop or 17.04.2015 Ne
110000940282);
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5. Kowmmerotep Pentium-4 (uaB.No
2101042569)

6. Mono6nok iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/whit
e/Web/ knaBuarypa, Mbiiib (MHB. No

4. nanoCAD (Bepcus 5.1 nokanpHas,
oOpa3oBaTelibHasl JIMILIEH3US, CEpHii-
Hbeli HOMep NC50B-270716 nunen-
3 JACHCTBUTEIbHA OeccpouyHo, Oec-
TJIaTHas).

5. IIporpammusiii komiuieke «ACT-

21013400521, 21013400520) | Tect Plus» (JiniieH3UOHHBIN TOTOBOP
7. Kommneiotep Dual Core E 6500 | or  18.10.2016  Ne  JI-21/16).
(uHB.No 1101047186) | 6. TUC Maplnfo Professional 15.0
8. Kommerotep TtopHago Cope-2 | ms Windows st yaeOHBIX 3aBejie-
(uaB.Ne 1101045116, 1101045118, | Huil (IUIIEH3UOHHBIM JOTOBOP OT
1101045117) 18.12.2015 Ne123/2015-y)

9. DOkpan Ha mrartuBe (UHB.No

1101047182)

KoMmnbrorepHas TeXHUKa ITOAKIIOYE-
Ha K ceTu «MHTepHeT» u obecrneyeHa
noctynoM B OMMOC yHuBepcurera.

[Iporpamma cocrasieHa B cooTBeTcTBUU ¢ TpeboBanusmu OI'OC BO no HampaBieHHIO
19.03.01 buotexHonorus (ypoBeHb OakanaBpuaTa, YTBEPXKICHHOIO MPUKa30M MHHHCTEpCTBA
obpa3oBanus u Hayku PO Ne 736 ot 10.08.2021.

Astop: Ky3uenoBa P.B. fgouenr . kadeapsl OMOIOTUM U XUMUH, K.X.H., TOLICHT ;

Penensent: Cremannona JI.B., mpodeccop kadenpsl arpoXuMHuH ,[IOYBOBEIACHHS M arpoIKo-
JIOTHH, 1.0.H

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpeovosanusimu @IOC BO

IIporpamma paccMoTpeHa Ha 3aceaHUM Kadeapbl OHOJOTMM U XUMHUH (TTpoToKoa Ne 8
oT «4» anpens 2022 r.)

ITporpamma paccMoTpeHa Ha 3aceJaHuM yuyeOHO-MeToquueckoi komuccuu [lnogooBomi-
Horo uHctutyra uM. U.B. Muuypuna Muuypunckoro I'AY (mpotokon Ne 8 ot «18» anpens
2022r.)

[Iporpamma yTBep)KaeHa pemieHHeM Y4eOHO-METOJUYECKOTr0 COBETa YHHBEpPCHTETA
npotokoi Ne§ ot «21» ampensa 2022 r.

IIpoepamma nepepabomana u donoanena 8 coomsemcemeuu ¢ mpevosanusmu ©I'OC BO

ITporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl OM0JIOruu U XUuMHuH (IpoToko Ne 9 ot
«06» mast 2024 1.).

IIporpamma paccMoTpeHa Ha 3acelaHuu y4yeOHO-METOJIUYECKON KOMHCCHUU WHCTHUTYTa
(GbyHIaMEeHTaIbHBIX U NPUKIAAHBIX arpoOuorexHosoruii um. M.B. Muuypruna MuuypuHCKOro
['AY (mpotokon Ne 10 ot 20 mas 2024 ).

[Iporpamma yTBep)kIeHa Ha 3aceJaHUU y4eOHO-METOJMUYECKOTO COBETa YHHBEPCHUTETa
(mpoTtokos Ne 9 ot 23 mast 2024 1.).

Ilpoepamma nepepabomana u donoanena 6 coomsemcemeuu ¢ mpevosanusmu @I'OC BO

ITporpamma paccMoTpeHa Ha 3acelaHUH KadeIpbl OnoIorur 1 XuMuU (mpotokoa Ne 8 ot
«07» anpenst 2025 1.).

IIporpamma paccMoTpeHa Ha 3acelaHuU y4yeOHO-METOJIMYECKON KOMHCCHUU WHCTHUTYTA
byHIaMEeHTabHBIX U MPUKIAAHBIX arpoOuorexHosoruii um. M.B. Muuypuna MuuypuHckoro
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I'AY (mpotokon Ne 8 ot 21 anpenst 2025 1.).
[MporpamMma yTBEpIK/I€HAa Ha 3aceIaHUU Y4eOHO-METOAUYECKOr0 COBETA YHHBEPCHTETA
(mpoTtokou Ne 8 ot 23 anpens 2025 r.).

OpuruHan 10KyMeHTa XpaHUTCs Ha Kadeape caJoBOACTBa, OMOTEXHOJIOTUHN U
CEJICKLIUU CEIbCKOXO3SMCTBEHHBIX KYJIbTYP
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