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YTBEPXIAIO
[IpopexTop no YMP u KO,
npencenarens yY MC CI'CITY
lire — H.H. Kucnosa

MOAYJIb "XUMUYECKUN"
Koanonanast xumusa
paboyas nporpaMma JUCIHUIUIAHBI (MOTYJIS)

3akperuieHa 3a kadeapoit Xumum, reorpapuu ¥ METOAMKH UX NMPENOAABAHUNA

Y4eOHsblit m1an EIr'®-6225Xo(51)
Hanpasnenue noarorosku 44.03.05 ITlemarormueckoe oOpasoBaHue (¢ AByMsI HpOQHISMH
TIOATOTOBKH)

Hanpasnennocts (npodunb) «bruonorus» u «Xumus»

Kpanuduxarus O0akajaBp

Dopma o0ydeHus OYHas

OO0u1ast Tpy10eMKOCTb 23ET

YacoB 10 y4eOHOMY TIIaHy 72 Buabl KOHTPOJISI B ceMecTpax:
B TOM UYHUCIJIE! 3a4ETHI C OLEHKOHU 6

ayJIUTOPHBIE 3aHATUSL 28

caMoCTOsITeNbHAs paboTa 44

Pacnpenesienne 4acoB THCHHUILJIMHBI TI0 ceMeCTPaM

Cemectp(Kypc.Homep cemectpa Ha Kypce) 6(3.2) Htoro
Bun 3ansaruit VII | PITA | VIT | PITJ
Jlexuun 10| 10 | 10| 10
JlaGopatopHsie 181 18 | 18 | 18
B TOM YncIe uHT. 6 6 6 6
HWroro ayn. 28| 28 | 28 | 28
KonTaktHas pabora 28 | 28 | 28 | 28
Cam. pabora A4 | 44 | 44 | 44
Hroro 721 72 |72 72




Hampasnenue noarorosku: 44.03.05 Ilenaroruueckoe odpasoBanue (¢ ABYMs PO(UISIME TTOATOTOBKH)
Hamnpasnernocts (mpoduns) «bronorusy» u «Xumus»

Pa6ouast IporpamMmma JUCHUILTUHBL ((KOJ'UIOI/I[[HZJI XUMUSD»

IIporpammy cocTaBuI(1):
Mouuarckuii Cepreii JIbBoBUY

IIpu Hamuuy 0OyyaromUXCs U3 YUCIIa JIUI C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI, KOTOPBIM HEOOXOIUM OCOOBIH HOPSIIOK
OCBOEHHMSI TUCLIUILTHHBI (MOAYJIS), TI0 UX JKEJIAHUIO pa3pabdaThiBaeTCsl afaNTHPOBAHHAS K OTPaHUYCHHUSIM HX 3J0POBbs padoyast
porpaMma JUCHUIUTUHBI (MOYJIs).

Pabouas nporpaMMa JUCHUIIIINHBI

Koanonanas xumus

pazpaborana B cootBercTBur ¢ ®I'OC BO:

denepabHBIN TOCYIaPCTBEHHBIH 00pa30BaTEIbHBIA CTAHAAPT BICIIETO O0pAa30BaHUS IO HANpaBJIeHUIo moaAroToBku 44.03.05
ITexarornyeckoe obpasoBaHue (¢ ABYMS NMpoGUISIMH MOATOTOBKK) (YpOBeHb OakaaBpuata) (nprka3 MunoopHayku Poccun ot
22.02.2018 . Ne 125)

COCTaBJICHA HAa OCHOBAHUH y‘IEGHOFO IJ1aHa:

Hanpasnenue noarorosku 44.03.05 [eparornueckoe oOpasoBanue (¢ AByMs MpOGUISMH ITOJTOTOBKH)
HanpasnenHocts (poduis) «buonorust 1 XumMus»

yrBepxkaerHoro yuéubim copetoM CI'CITY ot 24.09.2021 npotokon Ne 2

Paboyas nporpamMa oo0peHa Ha 3aceiaHuH Kadeaps

Xumum, reorpaguu U METOAUKHU MX NPENOAABAHUSA

IIportokoun ot 26.08.2021 r. Ne 1
IlepeyTBeprkeHa Ha ocHOBaHUH penreHust YueHoro cosera CI'CITY
TIporokon 3acenanus Yuenoro copera CI'CITY ot 25.02.2022 r. Ne7
3aB. kadenpoii [Nandumosa JI.B.

Havaneaux YOIT

Yo,
H.A. Jlomannna
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Hamnpasnenue noarorosku: 44.03.05 Ilenaroruueckoe odpasoBanue (¢ AByMs PpO(UISIME ITOATOTOBKH)
Hamnpasnennocts (poduib) «buonorus» u « Xumus»

Pa6ouast IporpamMmma JUCHUILTUHBL ((KOJ’IJ’IOI/IHHaPI XUMUSD»

1. HEJIM U 3AJIAYY OCBOEHUSI JUCLIUIIIMHBI (MOTYJIST)

Ieap u3yyeHust IUCHUIJINHBI: H3y4Y€HHE OCHOBHBIX (M3NKO-XHUMHYECKUX 3aKOHOMEPHOCTEH, MPOLIECCOB U SIBICHUH, TPOMCXOISIINX
Ha rpaHule pasjena ¢as, a Tak)ke CBOUCTB JUCIIEPCHBIX CUCTEM.

3agaun u3yyeHus AMCUHILUIMHBI:

1) U3y4uTh TEOPETHUECKIE OCHOBBI KOJUIOWAHON XHMUWY;

2) chopMHUpOBATH HOBBIE HABBIKM CaMOCTOSITENIHO OLEHMBATH KOHEUHBIN PEe3yJbTaT SKCIEPUMEHTa HAa OCHOBE COOTBETCTBUS €rO
(hu3uuecKoMy CMBICITY.

Obaacts npodeccuoHanbHo AeaTeabHocTH: 01 OOpa3oBaHue U HayKa

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBHOM ITPOTPAMMBbI

Huxn (pasgen) OIL: |B1.0.09

2.1|Tpe601;amm K IpeBAPUTE/ILHOI NOAT0TOBKE 00y4Yalolerocs:

ConeprkaHne JUCLMIUIMHEI 0a3upyeTcsl Ha MaTepuae:

Heopranmueckas xumus

AHaIATHYECKAs] XUMHS

duzryeckas XuMus

2.2| AncuumimHbl (MOIYJIM) U MPAKTHKH, IJIsl KOTOPBIX 0CBOEHHE JAHHOM AUCHUTIMHBI (MOIYJIs) HEOOX0IUMO KAK
npealuecTBywIee:

XuMHsL OKpY’KaroIiei cpeipl

OKO0JI0ro-aHaTUTUIECKUI MOHUTOPUHT

3. KOMIIETEHIINH OBYYAIOIMEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHHUTIIMHBI
MOoAyJisl)

OIIK-8 Crioco6eH 0CyIecTBIATH MeAArOrHYecKyI0 IesiTeIbHOCTh HA 0CHOBE CIENHATbHBIX HAYYHBIX 3HAHU

OIIK-8.1 3naeT: HCTOPHIO, TEOPHIO, 3AKOHOMEPHOCTH ¥ MPUHIMIIBI MOCTPOEHHS U (PYHKIMOHHPOBAHHS 00Pa30BaTEJIHLHOIO
npoiecca, poJjib 4 MecTo 00pa30BaHMs B KH3HH YeJI0BeKa 1 0011 ecTBAa, COBPeMEHHOE COCTOsIHIE HAYYHOI 00.J1acTH,
COOTBETCTBYIOIIIEH MpenoiaBaeMoMy NpeAMeTy; NPUKJIAHOe 3HaUYeHHe HAYKH; crienuduyecKrue MeTOIbl HAYYHOT0 MO3HAHMS
B 00beMe, 00ecneunBaloleM NMpenojaBanne yuedOHbIX NpeaMeToB

3HaeT u (I/IJ'II/I) YMEET NPUMCHATH Ha IPAKTUKE, B 061)eMe, o0ecreunBaronieM nperojaBaHuc yqe6Horo npeaMeTa XuMusa: OCHOBHBIC
IIOHATHA U ONIPECACIICHUA KOJIIOUTHOM XUMHH,; ITOBECPXHOCTHBIC ABJICHHUA, UX BUJbI, 3AKOHBI IIPOTCKAHUA U OCO66HHOCTI/I; CITOCOOBI
IMMOJIYUYCHHA U OUUCTKU KOJIJIOUWAHBIX CUCTEM; TCOPUIO CTPOCHUA KOJUIOUAHBIX CUCTEM,; OCHOBHBIC CBOICTBa FI/IZ[pO(bO6HI>IX
KOJUIOWJHBIX paCTBOPOB, UBMCHCHUA COCTOSTHUS UX, 0COOCHHOCTH CBOICTB FI/I,Z[pO(l)I/IHLHLIX KOJIJIOUJIOB

4. CTPYKTYPA U COJEPKAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HanmeHoBaHuUe pa3/e/10B U TeM /BUJ 3aHATHS/ Cemectp | Yacos | UHTepakT.
3aHATHSA
Pazgen 1. Konnongnas xumust
1.1 OCHOBBI KOJITOUAHON xumuu /JIex/ 6 2 0
1.2 IMoBepxHocTHEIE siBIEHUS /JIeK/ 6 2 1
1.3 T'unpodobusie 30mu /Jlex/ 6 4 1
1.4 T'unpodunbubie 305m /Jlex/ 6 2 0
15 IToaroroBka nmpuOOPOB U MHCTPYMEHTOB /J1ab/ 6 2 0
1.6 IToBepxHOCTHBIE sIBIEHUS, agcopouust/Cp/ 6 4 0
1.7 IToBepXHOCTHBIE sBICHHS, ancopOius /J1ad/ 6 4 1
1.8 [Tony4yeHune 1 CBOWCTBA KOJUIOMAHBIX cucteM /Cp/ 6 4 0
1.9 IMony4eHne U CBOiCTBa KOJUTOUAHBIX cucTem/ JIao/ 6 4 1
1.10  |PacTBOpHI BHICOKOMONEKYISIPHBIX coeauHenuit/Cp/ 6 4 0
111 PacTBOpHI BEICOKOMOJIEKYIISIPHBIX coenuHeHni /J1a6/ 6 4 1
1.12  |TlommnexTponuThl. OnperneneHne n303aeKTpuieckoit Touxu/Cp/ 6 4 0
1.13  |[ommanexrponutel. OnpeneneHne H3031eKTpruueckoi Touku /J1a6/ 6 4 1
1.14  |BrlmonHeHMe 3aJaHUs B paMKax caMOCTOSATENIbHOM pad. Ha BEIOOp cTyneHTa /Cp/ 6 16 0
1.15 |IloxmroroBka k 3a4ety ¢ oueHkoit /Cp/ 6 12 0

5. OneHoYHbIE U METOTUYECKHE MaTepHaJjbl 110 JMCHUIIJINHE (MOHyJ’l]())

5.1. Conep:kanue ayTMTOPHOI padoThI O TUCHUTLINHE (MOIYJII0)

6 cemecTp, S Jexkunii, 9 1a60paTOPHBIX 3aAHATHI
Pasznen 1. Kosstougnasi xumust
Jlextus Nel (2 gaca)
OCHOBHI KOJUTOUIHOW XUMHUH
Bomnpocs! u 3ananus:
1. OcHOBHBIE MOHATHS KOJUIOUJIHON XUMUU.
2. Knaccugukanus AUCTIEPCHBIX CHCTEM.
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Hampasnenue noarorosku: 44.03.05 Ilenaroruueckoe odpasoBanue (¢ ABYMs PO(UISIME TTOATOTOBKH)
HanpasnerHocTs (npoduns) «buonorns» u « XuMusny

Pa6ouast IporpamMmma JUCHUILTUHBL ((KOJ'UIOI/I[[HZ,H XUMUSD»

Jlexuust Ne2 (2 gaca)
[ToBepXHOCTHEIE SIBICHUS
Bompocs! u 3aganmst:
1. TIOBEepXHOCTHEBIC SIBJICHUSL.
2. CopOuusi 1 ee BUIBI.
3. AjicopOuus Ha IOBEPXHOCTH pasjielia: TBEp0e TEJIO — ras.
4. Ancop6uus Ha HOBEPXHOCTH pa3ziesa: TBEPAOE TEI0 — PacTBOP.
5. Kuneruka ancopOrum.
6. NonooOMeHHas copOIHs.
Jlexuust Ne3-4 (4 gaca)
T'unpodobHbIe 301
Bompocs! u 3amanmst:
. MeTo/p! HOJTy4eHUs ¥ OYHCTKH 30JIeH.
. DNEeKTPOKUHETHYECKUE SIBICHHS.
. CtpoeHue Mulems! rugpodoOHOro 305s.
. OnTryeckne CBOWCTBA KOJUIOHIOB.
. YCTOHYMBOCTD KOJUIOMIHBIX CHCTEM.
. MexaHU3M KoaryJsiiiy 3JIeKTPOITUTAMH.

NN B W N

. Ilepe3apsaxa 3omneit. §. Crabunuzanus 3071ei.
Jlextust No5 (2 gaca)
I'mapodunbHble 301U
Bomnpocs! u 3agaHust:
1. CaoiicTBa ruapOpHIHHBIX 30JICH.
2. Habyxanue u pactBopenue BMC.
3. Bsskoctsb pactBopoB BMC.
4. Koarymsmust pactBopoB BMC. Koanepsarms.
5. T'enn.
JlaGoparopHoe 3ansrue Nel (2 yaca)
IMoaroToBka mpuOOpPOB U HHCTPYMEHTOB

Bomnpocs! u 3aganHust:
1. BemonHUTE 1a60paTOpHYI0 paboTy COTIIACHO METOIMYECKUM yKa3aHHSM.
2. OhopMHTH BBHIIOTHEHHYIO pabOTy COTJIACHO TPEOOBAHHSM.
3. OTBeTUTH Ha KOHTPOJIBEHBIE BONIPOCHI K JIabopaTopHOi pabore.

JlabopatopHoe 3ausTue Ne2-3 (4 vaca)

[ToBepXHOCTHEIE SIBICHUSI, aICOPOLIHUS
Bomnpocs! u 3ananus:
1. BeImosHUTE 1a60paTOpHYIO paboTy COTIIACHO METOIMUYECKUM yYKa3aHHSM.
2. OhopMHTH BBHITIOTHEHHYIO pabOTy COTJIACHO TPEOOBAHHSM.
3. OTBeTUTH Ha KOHTPOJIBHBIE BONIPOCHI K JIabopaTopHOi paboTe.

JlabopatopHoe 3ausiTue Ned-5 (2 vaca)

[Moxy4ueHne u cBOWCTBA KOJUIOMIHBIX CHCTEM

Bomnpocs! u 3ananus:
1. BemonHUTE 1a60paTOpHYI0 paboTy COTIIACHO METOIMYECKUM yKa3aHHSM.
2. OdopMHTH BBIMOIHEHHYIO pabOTy COTJIACHO TPEOOBAHHSM.
3. OTBeTUTH Ha KOHTPOJIBHBIE BONIPOCHI K JIaDOpaTOpHOi padoTe.

Jla6opaTopHoe 3ansiTue Ne6-7 (4 yaca)

PacTBOpBI BHICOKOMOJIEKYJIIPHBIX COEIUHEHUH

Bomnpocs! 1 3ananus:
1. BeImoHUTE 1a60paTOPHYIO paboTy COTIIACHO METOIMYECKUM YKa3aHHSIM.
2. OpopMHUTH BBITIONIHEHHYIO pabOTy COTIIACHO TPEOOBAHUSIM.
3. OTBeTUTH Ha KOHTPOJIBHBIE BONPOCHI K JlabopaTopHOH pabore.

Jla6opaTopHoe 3ansiTue Ne8-9 (2 yaca)

TTommanextponutel. OnpeneneHue N3031eKTPUIECKON TOUKU

Bomnpocs! 1 3ananus:
1. BeImoHUTE 1a60paTOPHYIO paboTy COTIIACHO METOIMYECKUM YKa3aHHSIM.
2. OpopMHUTH BBITIONIHEHHYIO pabOTy COTIIACHO TPEOOBAHUSM.
3. OTBeTUTH Ha KOHTPOJIbHBIE BONPOCHI K JIaOOpaTOpHOii pabore.

5.2. Conep:xanue caMOCTOATEIbHOM PadoThI MO AW CUMIJIMHE (MOAYJIIO)
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Hamnpasnenue noarorosku: 44.03.05 Ilenaroruueckoe odpasoBanue (¢ AByMs PpO(UISIME ITOATOTOBKH)

Hanpasnennocts (mpoduis) «bruonorusy u « XuMus»

Pa6ouast IporpamMmma JUCHUILTUHBL ((KOJ'UIOI/I[[HZ,H XUMUSD»

Conep:xanne 00s13aTe/IbHOI caMOCTOSATE/ILHOI PadOThI 10 JUCHUILINHE

HpO)]yKTl)l ACATECILHOCTH

Ne i/ TeMbl IUCHUTINHBI CoaepskaHue caMOCTOSITeIbHOI padoThI

1 IToBepxHOCTHBIE sBJIEHUS, | TeopeTHueckas MOArOTOBKA K jJaboparopHod | BreimonneHHas maboparopHas pabora.
azcopOomms paboTe, OTBETH Ha KOHTPOJIbHBIE BONIPOCH! K | BIaHK  OTBETOB Ha  KOHTPOJIBHBIE

nabopaTopHoii pabore. BOIIPOCHI.

2 IMonyyenue wu cBoiicTBa | TeopeTHueckas MOATOTOBKA K jJaboparopHoi | BeimonHeHHas maboparopHas pabora.
KOJUIOUJIHBIX CUCTEM paboTe, OTBETHI HAa KOHTPOJIBHBIC BOMPOCH! K | BIaHK  OTBETOB Ha  KOHTPOJBHBIC

nabopaTopHoii pabore. BOTIPOCHL.

3 PacTBOpHI Teoperuueckas NOATroTOBKa K JlabopaTopHoii | BrimonHeHHass nabGoparopHas pabora.
BBICOKOMOJIEKYJISIPHBIX paboTe, OTBETH Ha KOHTPOJBHBIE BONPOCH K | BIaHKk OTBETOB Ha  KOHTPOJBHBIE
COETMHEHUI nabopaTopHoii pabore. BOIIPOCHI.

4 [TonM3neKTPOIUTHI. Teoperuueckas HOATrOTOBKa K JlabopaTopHoii | BrinonHenHast naGoparopHas paboTa.
Omnpenenenue paboTe, OTBETH Ha KOHTPOJBHBIE BONPOCH K | BIaHKk OTBETOB Ha  KOHTPOJBHBIE
M303JIEKTPUYECKOI TOUKU nabopaTopHoii pabore. BOIIPOCHL.

5 IMoaroroka k 3auery c | V3yueHue (MOBTOpEHHE) TEOPETHYECKOTO W | BhINONHEHHBIE  TecThl W (WJIN)
OLICHKOM MIPAKTUYECKOTO Marepuaia (cM. | KOHTPOJIbHBIC 3aaHHS.

«Cognepxanie ayaMTOpHOH paboOTBI 1O
JUCIIMILIIUHEY ).
Coaep:xaHue caMOCTOAITEIbHOI padoThI MO AMCUUIJINHE HA BHIOOP
Ne n/n TeMbl JHCHUILTHHBI Cozep:kaHue caMOCTOSATEbHOI PaGoThI MpoxyKTEI AesiTeILHOCTH
1 Konnonnnas xumus [Monbop XMMHUYECKHX ONBITOB KOTOpblE | MakeT CTYICHYECKOH CTaThu st
MOYKHO HCIIOJIb30BAaTh B paMKaxX BHEYPOUHOW | HAyYHOM CEKIWM MeNaroruka Hid
JIeSITEIbHOCTH B CPETHEH IIKOJIE. XHMUSI.
5.3.00pa3oBaTeibHbIE TEXHOJIOTHHI
[Ipu opraHu3ayy U3y4eHHs] TUCIUILIHHBI Oy IyT UCIIOIBb30BaHbI CIEAYIOIINE 00pa3oBaTelbHbIe TEXHOIOTHU:
UHPOPMAIIOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTHH, TEXHOJOIUS OpraHu3allMd CaMOCTOSATENFHOH pPa0OThl HMHTEPAaKTHUBHBIC

TCXHOJIOTHH.

5.4. TeKyumi/i KOHTPOJIb, l'[pOMe)KyTO‘IHLIﬁ KOHTPOJIb M IPOMEKYTOYHASA aTTeCTalus

BannbHO-peiTHHTOBas KapTa AUCHMILIMHBI 0popMIIeHa KaK MPHIIOKEHHE K paboueii mporpaMMe JIUCIUIUIHHBL
®DoHJ OLIEHOUHBIX CPECTB JUIS IIPOBENCHUS TPOMEKYTOUHOH aTTeCTalluK 00YJAIOIIUXCSI IO TUCHUILIAHE 0)OPMIIEH OTIEITBHBIM

JIOKYMEH

TOM.

6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas Juteparypa

6.1.1. OcHoBHas aUTEpaTypa

ABTODBI, COCTaBUTEIH 3arnaBue, CChUIKA Ha JICKTPOHHYIO OMOIMOTEUHYIO CUCTEMY W3patenscTBO, rox
JI1.1 |Kpuomankus I[1.B., |OCHOBBI KOJIOMJHOH XMMHHU: TOBEPXHOCTHBIC sBJIeHHS W aucnepcHsie|Cankr-IletepOypr:
Kpupomankuna E..,  |cucremsr: [16+] / MUHHCTEpCTBO HayKH U BBICIIEro oOpasoBanus Poccuiickoii | Yuusepcurer UTMO,
Hazaposa E.A., Oenepanyn, Yuusepcurer UTMO. — 139 c.: un. — Pexum nocryna: mo|2019.
Cramornn B.B. moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=566781 —
bubauorp. B kH. — TEKCT : 31€KTPOHHBII.
JI1.2  [Kykymxuaa N.N.,|KomnonaHass xumus: yueOHoe mocobue / 216 c¢. — Pexxum pocryma: mo|Kemeporo:
Mutpodanos A.FO.  [mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=232755 . —|Kemeposckuii
ISBN 978-5-8353-1084-5. — TekcT : 3JIEKTPOHHBIH. rOCyTapCTBEHHBIN
yHuBepcutet, 2010.
JI1.3 |®panuesa H., Konnounnas xumus: yue6Hoe nocodue / MUHUCTEPCTBO CEIbCKOT0 X03s11cTBa | CTaBpONOb!
Pomanenxo E., Poccwuiickoii Denepanyn, OI'BOY BIIO «CraBopomnoisckwuii |[Taparpad, 2012
besruna 1O., TOCY/apCTBEHHBIN arpapHblii YHHBEpCUTET». — 52 c.: Wi, Tabl., CXeM. —
E. BomocoBa Pexum JIOCTYIIA: mno HOJIMCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=277427 . — Bubauorp. B
KH. — TEKCT : 3JIEKTPOHHBI.
6.1.2. JlonotHuTeIbHAS TUTEpPATYpPa
ABTOpBHI, COCTaBUTEIH 3arnaBue, CChUIKA Ha JICKTPOHHYIO OMOIMOTEUHYIO CUCTEMY W3patenscTBO, TOX
JI2.1 |[TIpockypuna B.E. u|IloBepXHOCTHBIE SIBIE€HMS U CBOMCTBA JUCIIEPCHBIX cHcTeM: yueOHoe mocobue|Kasans:  Kazanckuii
Ip. / MuHHCTEpCcTBO 00pa3oBanus u Hayku Poccum, KazaHckuil HallMOHATBHEIN |HAYTIHO-
HCCIIEA0BATENLCKUI TEXHOJIOTHYECKUH YHUBEpcUTeT. — 137 c.: rpad., wi. —|uccienoBaTeabCKuil
Pexum JIOCTYyTIA: o MIOJIITHCKE. —|TexHonOTNMUECKNT
URL: http://biblioclub.ru/index.php?page=book&id=561185 . — bubauorp. B|ynusepcutert, 2018.
kH. — ISBN 978-5-7882-2335-3. — TekcCT : 3JIeKTPOHHBIH.
JI2.4 |Ky3nenos B. A. IIpakTHKyM TO BBICOKOMOJICKYJIIPHBIM COEIMHEHHUSAM: yueOHoe mnocoOue /[BopoHex:
MunuctepctBo obpazoBanust U Hayku PD, denepansHoe rocynapcrBeHHoe |3garensckuit  1om
Or0JKETHOE 00pa30oBaTENbHOE YupexkIeHHE BbICIIEro npodeccuonanbHoro|BI'Y, 2014.
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obpa3oBaHusi «BOpPOHEKCKUII TOCYIapCTBEHHBIH YHHBEpCHTET». — 167 c.:
cxeM., Ta0i. — (YueOHrK BOpOHEKCKOTo rocy1apCTBEHHOTO YHHBEPCHTETA). —
Pesxxum JIOCTYTIa: o HOJIIHCKE.

URL.: http://biblioclub.ru/index.php?page=book&id=441593. — Bbubsawuorp. B
kH. — ISBN 978-5-9273-2141-4. — TeKCT : 3JIEKTPOHHBIH.

6.2 Ilepeuens mporpaMMHOro oéecrneveHust

- Acrobat Reader DC

- Dr.Web Desktop Security Suite, Dr.\WWeb Server Security Suite

- GIMP

- Microsoft Office 365 Pro Plus - subscription license (12 month) (ITaket mporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher, Teams, OneDrive, Yammer, Stream, SharePoint Online).

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 Ilepeyenb nHGPpOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, NPOodecCHOHATBHBIX 623 JAHHBIX

- OBC «YHuBepcuTeTcKas OMOIMOTEeKa OHIIANHY

- basbl nanneix Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIST)

7.1|HanmeHOBaHMe CIIENUATIBHOTO IIOMEIICHHUS: yueOHast ayAMTOPHS IJIsl IPOBEACHHS 3aHATHI JEKIIOHHOTO XapaKkTepa,
11a00paTOPHBIX 3aHATHIA, TPYIIIOBBIX KOHCYJIbTAIUN, HHANBUAYAIBHBIX KOHCYJIBTALUH, TEKYLIET0 KOHTPOJIA,
MPOMEKYTOYHOM arTecTaiuu, YueOHas ayauropus. OcHaiieHHOCTh: MenoBas gocka- 1 t., Komriekt yueOHo# Meben,
HOYTOYK, IPOCKIIMOHHOE 000pyA0BaHKE (MYJIbTUMEAUNHHBIN TPOEKTOP U KpPaH).

7.2|HaumeHOBaHHUE CIIEIIMATBHOTO TOMEIICHHS: TOMEIICHHE JJIST CAMOCTOATENILHON paboThl, YuTanbHbIH 3ai1. OCHAICHHOCTS:
TIK-41mT. ¢ BO3MOKHOCTBIO MOJKITIOUCHHS K ceTh «IHTepHeT» U 00eCIeYeHHEM JTOCTYTIA B AIIEKTPOHHYIO
uH(popMaIoHHO-00pa3oBarensHyto cpeny CI'CITY, ITucemeHHslH cTon-4 wrT., [Tapra-2 mr.

7.3|HanmeHOBaHMe CIIENUAIBHOTO IIOMEIIEHHUS: yueOHast ayANTOPHS U1l IPOBEACHHS 3aHATHH JIEKIIMOHHOTO THIIA,
MPaKTUYECKUX 3aHATHUIL, 1aOOPaTOPHBIX 3aHATUH, TEKYILIEro KOHTPOJIA, IPOMEKYTOUHON aTTecTanuu, YueOHas
nabopaTopusi HEOPraHMYECKOH XUMHMU U HEOPraHU4ecKoro cuHre3a. OcHaleHHOCTh: AnnapaTt Kunmna (ais noxyueHus
ra3oB)-21ir., baus BogsHas- 1mt., bBapomerp (BAMM-1)-11t., Jlepskarens-10mrr., Jlaboparopusie Becst A&D EK-200*
(v BJID 250)-1mt., JTabopatopusie Becbt A&D EK-1200* (uiu BJID 1100)-11mt., Kapmanssiii pH-metp-0,2-11T.,
Hacoc macnsublii-1mr., Ctonuk noabeMusli-11nT., ITnutky snexrpudeckue-3mr., Tepmomerpsl 1abopatopHblie (TJI-2) Ne
5 (I'OCT 215-73)-10mt., XonoxunsHuk «Cusiran-11T., Henarpudyra Olu-3Y XJ14.2-11mT., llkad cymmnsHbi-1mr.,
IItatus nadoparopuslii [19-2700-201mrT., Illtatus mis npobupok-12mr., brokc-2mrt., broperka yue6nas-10mr., Boponka
broxnepa-3wmrt., BopoHku nenutensubsle numHapuyeckue-201mt., Boponku npocteie amst nopomkos Ne 2-10mrt., Boponku
pocThie KOHycooOpa3Hbie Ne 4 ¢ KOpoTKHM cTebieM-10mt., BopoHKH MpocThie KOHycooOpa3Hbie No 6 ¢ KOPOTKHM
credmem-12mT., Konbsr konndeckue (KH-250-34)-20mur., Konbsr kpyriogonnsie (KK-250)-201mT., Koabs! KpyriiogoHHbIE
(KK-500-29,2)-20mT., Konosr mepusie, 500 mi-10mrt., Konosr mrockogornsie (I1-100-34)-12mrrt., Koi6s! mIocko1oHHbIE
(I1-250-34)-18mrr., KoMruiekT apeoMeTpoB-31T., JIOKKH IS CKUTAHUS BEIMIECTB-21IT., [TecTHk-61T., [TnneTku-20mT.
Toxacraku st nuuHApos-20mmT., [Ipobupku (I1X-21)-100mrt., ITpodupku (IT11-10)-1001mT., [Tpokiaaky OrHe3aIMUTHBIC
(ITOJT -1)-21rT., CKISHKH ¢ Y3KMM TOPJIBIIIKOM JUIS XpaHeHus pacTBopoB-1001mT., CKISHKA IS OTXO/{0B-2IIIT. ,
Crproska-61ur., Crakansl xumudeckue (HH-250)-12mr., Crakansl xumudeckue Boicokue (BH-600)-12mr., Crymka-
4wt., [Iunmueapsl  M3MEpUTENbHBIE C HOCUKOM, 25 Mil-201uT., [IunuHapsl  M3MepUTENbHbIE ¢ HOCUKOM, 250 Mi-12mr.,
Yamwm BeImaputenbuble- 12mr., Yamm kpucrtammm3zannonsslie-10mr., narenu dpapdoposbie-Smr., LU THreapHbBIE
nabopatopHbie-411T., BeITshKHO# 1ikad mabopaTtopHblii Ha 2 paboumx MecTa-2mT., MenoBast qocka- 1mr., Kommiekr
yueOHol mebenu, Harmsgubie nocobus-7mr., KoMIiekT kapTo4eKk-MHCTPYKIHH JUIs JaOOPaTOPHBIX U MPAKTHYECKUX
paboT-32mrt., KOMIUIEKT My IbTHMEIUHHBIX TIPe3eHTALM 10 quciuiuinHe « HeopraHmdeckast XUMUsDy-210T.

7.4|HaumeHoBaHUE CIIENMATBHOTO MOMEIICHHS: MOMEIICHHE ISl XpaHEHHS U MPO(UIAKTHUECKOTO 00CITY)KHUBaHUS Y4eOHOTO
000pyI0BaHMsL.

8. METOAUYECKHUE YKA3AHUMSA IO OCBOEHUIO JTUCHUIIJIMHBI (MOY JIS)

PaboTa Hax TeOpeTHUECKMM MaTepPHaIoM IPOUCXOIUT KPaTKO, CXeMaTHYHO, IT0CIIEI0BATENILHO (PUKCHUPOBAaTh OCHOBHBIE
TMOJIOKEHUS, BRIBOABI, (HOPMYIIMPOBKH, 0O0OIICHHUS; TOMEYaTh BaXKHBIC MBICITH, BBIJCIISATH KIIFOUYEBHIC CIIOBA, TEPMUHEL. [IpoBepka
TEPMUHOB, MIOHATUI ¢ TOMOLIBIO SHIMKIIONEINH, ClI0Bapei, CIPaBOYHUKOB C BBINMCHIBAHMEM TOJIKOBAaHUN B TeTpab. O003HAUUTD
BOIPOCHI, TEPMHUHBI, MaTEpUaIl, KOTOPBIH BBI3BIBAET TPYAHOCTH, IOMETHTh M MOIBITAThCS HAUTH OTBET B PEKOMEH/1yEeMOi
nuteparype. Eciii caMocTosATeNbHO He yIaeTcs pa3o0parhesi B MaTepHale, Heo0X0IuMo chOpMyITHpPOBATh BOIPOC U 33/1aTh
IPENoaBaTeio.

IIpopaboTka paboueiil mporpaMMbl JUCHUILINHEL, YA 0c000e BHUMaHKE LENSM U 331a4aM, CTPYKTYPE U COAEPKaHUIO
JUCHUIUIMHBL. KOHCTIEKTUPOBaHNE HCTOYHHUKOB, MTOJITOTOBKA OTBETOB K KOHTPOJIBHBIM BOTIPOCAM, IPOCMOTP PEKOMEH/TyeMO i
JHUTEPaTyphl, paboTa ¢ UHHOPMAIIMOHHBIMHA HCTOYHHKAMH B pa3HBIX (opMmarax.

Taxoke B porecce M3y4eHHUs TUCIUTUIMHBI METOTUUECKUE PEKOMEH IAIIMU MOTYT OBITh U3JIaHbI OT/ICJIbHBIM JIOKYMEHTOM.
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Pabouas IporpamMmmMa JUCHUILINHBL ((KOJ’IJ’IOI/IZ{HB}I XUMUSD»

IIpunoxxenue
BannpHO-peiiTuHroBas kapra aucuuIuIMHel «KosmonaHas XumMush»
Kypc 3 Cemectp 6
Bun xontpons MuHuMansHOE KOJIHMIECTBO MakcumanbHOE
6aynoB KOJIMYECTBO OAIoB

Komtongnass xuMus
Texymuii KOHTPOJIb O pa3feny: 44 78
1 AynutopHas paborta 24 42
2 CamocrosrenbHas paboTa (crenuanbHble 00s3aTenbHble HOpMBbI) 11 20
3 CamocrosrenbHast pabora (crienuaibHble OPMBI Ha BEIOOD) 9 16
KoHTponbHOE MeponpusiTHe 10 pazaerny 1 2
ITpoMeKyTOUYHBIIT KOHTPOJIb 45 80
IIpomeskyTouHas aTTecTanus 11 20

Htoro: 56 100

Bune! kouTpOISI

Iepeuens unu npuMeps! 3alaHUi, KPUTEPUU OLIEHKH U KOJIMUECTBO OaIoB

Temsl Ui U3ydyeHus: 1 00pa3oBaTeIbHbIC
pe3yIbTaThl

Texymuii KOHTPOJIb IO pa

3ae1y «Konsongnas XuMus»

1 | AynuropHas pabora

1. BeimonHeHHe 1ab0paTOpHBIX paboT:

4 Gana — BBIIIOJIHEHUE BCEX OIBITOB J1a00OPaTOpHOil paboTHI;
3 Ganna — BeIMONTHEHUE OoJiee 75% BCEX OIBITOB.

2 6anna — BbIIONIHEHUE Ooiiee 56% BCEX OIBITOB.

2 6anna — npaBUIbHAs U aKKypaTHas IIOCTAaHOBKA HKCIIEPUMEHTA;
1 Ga — npy MOCTaHOBKE IKCIIEPUMEHTa JI0MYyCKalach HEOPEIKHOCTB;

2 Ganna — mpaBWIIbHASI M aKKypaTHas 3aluch HAOMIOACHUH 1 XUMHIECKUX PEaKIIHiA;
1 6ann — 6eccucTeMHbIE 3aIUCH.
Komnuecto 6ammos: max — 12 (4 maGopatopHsie paGoTHI X 8 GaIoB);

2. OdopmieHne oTueTa:

2,5 banna — ykaszaHbl BCe HAOJIONCHUS, IPUBEAEHBI BCE COOTBETCTBYIONIME UM YPaBHEHUS PEaKIUi, COIPOBOKIACMBbIC
JAKOHUYHBIMU OOBSICHEHUSIMH.

1,5 Gayuta — yka3aHbl Bce Habto1eH!s, IpuBeieHb! Oosiee 75% ypaBHEHUH peakuuii.

Komnuecto 6ammos: max — 10 (4 mabopatopHsie paboThI X 2,5 6ana).

Temsr:

1. TToBepxXHOCTHBIE SBJICHUS, aICOPOLIUSL

2. Tlomyuenue u cBOHCTBA KOIUIOWAHBIX CHCTEM

3. PacTBOpPBI BBICOKOMOJIEKYJISIPHBIX COETUHCHUI
4. ITonmanextponutel. OnpeneneHne
H303JIEKTPUUECKON TOUKH

O6pa3oBaTenbHbEIE pe3yIbTaTHI:

3HaeT ¥ (WIM) yMeeT NPUMEHATh Ha NPaKTUKeE, B
obseMe,  obecreunWBaromeM  IIPETOJaBaHHUE
yueOHOro IpeMeTa XUMHS: OCHOBHBIE IOHATHS U
OIIpeeNIeHUs KOJUIOUHOMU XUMHH;
HOBEPXHOCTHBIE SIBICHUS, WX BUJBI, 3aKOHBI
MPOTEKAHUS H 0COOCHHOCTH; CIIOCOOBI IOy ICHUS
U OYUCTKM KOJJIOMOHBIX CHUCTEM; TEOPHUIO
CTPOCHUS KOJUIOMJHBIX CHUCTE€M; OCHOBHBIE
cBolicTBa ruApo(OOHBIX KOJUIOUAHBIX PACTBOPOB,
U3MEHEHUS COCTOSIHUSI MX; OCOOEHHOCTH CBOMCTB
rUAPO(UIBHBIX KOJUIOUOB.

2 | CamocrosiTenbHas
pabota
(oGs3aTenbHBIE

¢dhopmeI)

1. OTBeTHl Ha KOHTPOJIbHBIE BOIIPOCHI:

6 6aymIoB — JaH MpaBMITBHEIN Ha 86% KOHTPOIBHEIX BOIPOCOB.
4 Gana — naH NPaBUIIBHEIN Ha 72% KOHTPOJIBHEIX BOIPOCOB.
2 6anna — 1aH NpaBUIbHBINA Ha 56% KOHTPOJILHBIX BOIIPOCOB.

Tewmpr:

1. OcHOBBI KOJJTIOUHON XUMHH
2. [ToBepXHOCTHBIC SIBICHUS

3. TuapodoOHbIe 3071

4. TuppoduibHble 3011
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Konunuecto Gamnos: max — 20 (4 maboparopHbie paboThl X 5 6aios).

OOpazoBaTenbHblE PE3YJIBTATHIL:

3HaeT U (M) yMeeT IPUMEHSATh Ha MPaKTHKE, B
o0beme,  oOecneuMBalolleM  INIPENoJaBaHUE
y4eOHOTOo IpeMeTa XUMHUS: OCHOBHBIE ITOHSTHS U
Olpe/IeIeHUS KOJUIOMTHON XUMHH;
[IOBEPXHOCTHBIE SIBICHMS, WX BHIbBI, 3aKOHBI
HPOTEKAHUS K 0COOCHHOCTH; CIIOCOOBI IOy YCHUS
U OYHCTKM KOJUIOMIHBIX CHCTEM; TEOPHIO
CTPOCHHS KOJUIOMJHBIX CHCTEM; OCHOBHBIC
CBOMCTBA rHAPOPOOHBIX KOJUTOMHBIX PACTBOPOB,
N3MEHEHHS COCTOSHHUS HX; 0COOCHHOCTH CBOICTB
THAPOGUIBHBIX KOJIJIOHIOB.

3 | CamocTosTenbpHas
pabora (Ha BEIOOD)

1. AnexBaTHOCTb OJOOPAHHBIX MAaTEPUAJIOB, 3asBICHHOH TeMe:

7 OamioB — moAoOpaHHBIE MaTepualibl COOTBETCTBYIOT 3asBICHHOW TeMe€ M [0 BCEM IMapaMeTpaM IMOAXOIAT JUIs
MPOBEICHHUS BHEYPOUHOU JEATEIILHOCTH B CPEIHEH LIKOJIE;

4 6anna — nogoOpaHHbIe MaTepUalIbl HE IIOJIHOCTBIO COOTBETCTBYIOT 3asBJICHHOH TeMe, HO 110 BCeM IapaMeTpaM HOAXOIST
JUIsl IPOBEJICHUSI BHEYPOUHOU JIEATEIILHOCTH B CPEIHEH IIKOJIE;

2 Gayuta — motoOpaHHbIe MaTepUalibl MOTYT OBITh UCIIOJIB30BAHBI JUIS IPOBEICHHS BHEYPOUHOH ESATENBHOCTH B CpeaHEH
HIKOJIE.

2. CTpyKTypupOBaHHOCTb U 0(OpMIIEHHE TOJOOPAHHOI0 MaTepuaa:

3 6anna — nonoOpaHHble MaTepUalIbl IPAMOTHO CTPYKTYPUPOBAHbI U MIPABUIIBHO O(OPMIICHBL;

2 6anna — noxoOpaHHbIe MAaTEPUAIIbl YaCTUYHO CTPYKTYpPHPOBAHbI MIIM HEOPEXXHO 0()OPMIICHBI;

1 6ann — nogoOpaHHbIe MaTepHanbl HOAOOPaHHBIE MaTEPHANIbl YACTUYHO CTPYKTYPUPOBAHbI MIIM HEOPEXXHO 0(OPMIIECHBI.

3. Opopmnenne OudarorpaduIecKoro Crucka:

3 Ganna — aJleKBaTHbBIE CCHIIKM Ha NOAOOpaHHbIE MAaTePHUabl U IIPAaBHILHO 0opMIeHHBIH OnbIrorpaduIecKuil CIucoK;
2 Gana — cChUIKY Ha NOAOOpaHHbIe MAaTePHUAIIbl HE IOJTHOCTBIO OTPaXKEHbI WU IPU 0hopMIIEHHBIH Onbanorpaguieckoro
CIIHCKA JOIYyIEHbl HEOPEKHOCTY;

1 Gamn — cchUIKM Ha 1Mof00paHHbIE MaTepUalibl HE MOJHOCTBIO OTPaKeHbI M NpU 0QOpMIIEHHBIH OHOIMOrpaduIecKoro
CIIHCKA JOIYyILEHbl HEOPEKHOCTH.

4. UccnenoBaHue Ha aHTUILIATHAT:
3 Gana — OpUrHHAIIBLHOCTH TeKkcTa Oosee 75%;

2 Ganna — OpUTHHATIBHOCTH TekcTa Oosee 50%.

Komnunuectso 6amios: max — 16.

Tewmsl:

1. OCHOBBI KOJUTOUHOH XHMUHU

2. [ToBepXHOCTHBIC SIBICHUS

3. T'uapodoOHbIe 301

4. TunpoduibHble 3014

O0pazoBaTenbHBIE PE3YIIBTATHI:

3HaeT u (MIKM) yMeeT IPUMEHSATh Ha MpPaKTHKE, B
o0beMe,  obOecreuyuBampIIeM  IPENnoJaBaHUe
y4eOHOTO IpeIMeTa XUMHUSL: OCHOBHBIE TIOHATHS
orpeeNICHUs KOJIJIOUTHOU XUMHUH;
MIOBEPXHOCTHBIE SIBICHHS, WX BHIBI, 3aKOHBI
HPOTEKAHUSI © OCOOEHHOCTH; CIIOCOOBI MOTy4eHUS
W OYHCTKM KOJUIOMIHBIX CHCTEM; TEOPHIO
CTPOCHHUS  KOJUIOMJHBIX CHUCTEM; OCHOBHBIC
cBoiicTBa rHAPO(OOHBIX KOJUIOUAHBIX PACTBOPOB,
U3MEHEHUS COCTOSHUS UX; OCOOCHHOCTH CBOWCTB
THAPODUIBHBIX KOJUIOHIOB.

Kontponbnoe
MEPOIPUATHUE [0 pa3AeILy

OdopmiieHne 1a60paTOPHOTO KypHaIa
2 Gasuia — )KypHaJl akKypaTHO O(OPMJICH M BKITIOYAET B ce0s BCE 3aIJIaHUPOBAHHBIC JIAOOPATOPHBIE PabOTHI;
1 Gasn — xypHal akkypaTHO 0()OpPMIIEH U BKITIOUaeT B cebs1 6ostee 75% OT 3allaHUpOBAHHBIX J1a0OPAaTOPHBIX padoT.

Temsr:
1. OcHOBBI KOJUIOMIHON XUMHH
2. TIoBEepXHOCTHBIC SBJICHHS
3. T'mapodoOHbIe 301
4. TuapodusbHbIe 304
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OOpazoBaTenbHblE PE3YJIBTATHIL:

3HaeT U (M) yMeeT IPUMEHSATh Ha MPaKTHKE, B
o0beme,  oOecneuMBalolleM  INIPENoJaBaHUE
y4eOHOTOo IpeMeTa XUMHUS: OCHOBHBIE ITOHSTHS U
Olpe/IeIeHUS KOJUIOMTHON XUMHH;
[IOBEPXHOCTHBIE SIBICHMS, HX BHIBL, 3aKOHBI
HPOTEKAHUS K 0COOCHHOCTH; CIIOCOOBI IOy YCHUS
U OYHCTKM KOJUIOMIHBIX CHCTEM; TEOPHIO
CTPOCHHS KOJUIOMJHBIX CHCTEM; OCHOBHBIC
CBOMCTBA rHAPOPOOHBIX KOJUTOMHBIX PACTBOPOB,
N3MEHEHHS COCTOSHHUS HX; 0COOCHHOCTH CBOICTB
THAPOGUIBHBIX KOJUIOHIOB.

ITpomesxyToUYHBIH Komnmyectso 6amios: max — 80 6amros; min — 45 6amios

KOHTPONb  (KOJHYECTBO

06aJlIoB)

ITpomexyTodnas IpencrapneHs! B GpOHIE OLEHOYHBIX CPEACTB IS IPOMEKYTOUHOH aTTECTAIMH IO TUCIUIIINHE
aTTecTaIys

Crpannma 9 u3 9




