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1 O0uue mos10:xxeHUs

Pabouas mporpamma IUCHUIUTHHBI «XHUMUS» COCTaBJICHA B COOTBETCTBUU C TPEOOBaHUSIMU
denepanbHOro TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHIAPTa, YTBEPKIECHHOTO MpukazoM Mu-
HUCTepcTBa oOpa3oBanusi u Hayku Poccuiickoit ®enepannu Ne 144 ot 28.02.2018, u ocHOBHOU
npodeccuoHanbHOM 00pa30BaTeNbHON MPOrpaMMbl OJTOTOBKU «DJIEKTPOCHA0KEHHE) M0 HAIPaB-
nennto13.03.02 DnexTposHepreTuka 1 3NEKTPOTEXHUKA.

3&,[[3‘11/1 HaXOI[I/ITB OIITUMAJIBHBIC YCIIOBUSA OJIA IMPOTCKAHUA XUMHNYECKUX IIPOLECCCOB,
ANRCHHATUTAHDI OIMMCBIBATh XMMU3M OCHOBHBIX XHMMHWYCCKUX ITPOLECCOB; OBJIAACTh IMIPUEMAMU
N MCTOAMKAMH PECIICHUS KOHKPCTHBIX 3aJa4 M3 Pa3/IMYHbIX Pa3gcjioB XUMUU;

BBIABJIATE B3aAUMOCBA3U MEXAY OTACIIbHBIMU XUMHUYCCKUMHU ITPOLECCAMU.

OcHOBHBIE OCHOBHBIE IIOHATHS U 3aKOHBI XUMHUH
paszenbl / TeMbI CrpoeHue BeuiecTBa
JUCLUIUIMHBI

OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIIUI
PacTtBOpBI M IpyTrHie NUCIEPCHBIE CUCTEMBI
DIEeKTPOXUMHUYECKUE ITPOLIECCHI

DJIEMEHTHI KaY€CTBEHHOT'O U KOJIMYECTBEHHOTO aHAIN3a
BbICOKOMOJIEKYISIPHBIE COEIMHEHHUS

NogakrowhE

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMM JOCTHKEHUs] KOMIIeTeH N

[Tpouecc m3ydeHUs IUCHUIUIMHBI «XHUMHs» HaAIMpaBlieH Ha (POPMHpPOBAHHUE CIIETYIOIINX
kommeTeHuid B cootBeTcTBHH ¢ PI'OC BO 1 ocHOBHOW 00pa30oBaTelIbHOM MTPOrpaMMoil (Tadmia

1):

Ta6n1/1ua 1 —KOMHGTGHHI/II/I U MHAUKATOPBI UX JOCTUKCHUSA

Koa mo ®T'OC Nuaukatopel 1OCTHXKEHUS [Tnanupyembie pe3ynbTarsl 00y-
YEHUS M0 AUCLUIUINHE

YHuBepcanbHbIe

Ob6menpodeccnoHanbHbIe

OIIK-2.1. 3HaTh (hyHAAMEHTAIbHBIC TTOHS-
THS1, 3aKOHBI U TEOPUHU COBPEMEH-

OI1IK-2. Cnocoben 3HaeT QyH1aMEHTAIILHBIE 3aKOHBI HOM M KJJACCUYECKON XMUMHH, OC-
MNPUMCHATH COOTBCT- npupoabl, OCHOBHBIC @HSquCKI/Ie n HOBHBIE XUMHUYECKUE ABJICHUS.
CTBYIOIIMIA (U3UKO- | MaTeMaTHUYECKHUE 3aKOHbI
MaTeMaTUIeCKUH ar- YMeTb npuMeHsTh pusnyeckue
napar, metoasl ana- | OIIK-2.2. 3aKOHBI U MATEMATHYECKUE METO-
Jin3a u MOJECIMPOBaA- JIbI JIJISI PEILICHUS 3a/1a4 TEOPETHU-
HUS, TEOPETHUIECKOTO = Y MEET NPUMEHSATE (PU3UUECKUE 3aKO- 4ECKOTO M TIPHKTAHOTO XapaKTe-
U OKCHEPUMEHTAIb-  HBl U MATEMAaTUYECKHE METOJBI IS pa
HOTO MCCICNIOBAHNUA | pemeHns 3a1a4 TEOPETUYECKOTO U
TIpH PCIICHNN LIPO- |y agHOro XapakTepa BiiajeTh HaBbIKAMHU [TOCTAHOBKH U
(beccuonanbEbIX 3a- MIPOBEICHUST XUMHUYECKOTO IKCIIE-
Alad OIIK-2.3. puMeHTa, 00pabOTKH U aHaIHM3a

PE3yNbTaTOB JJISl peLICHUS MpaK-

Bnaz[eeT HaBBIKaMHU HUCITIOJIb30BaHUA THYECKMX 3a1a4




Kox mo ®1'0C Nunukatopel 1OCTHXXEHUS [Tnanupyemblie pe3ynbTaThl 00y-
YCHUS 110 AUCHHUIIIINHE

3HaHUN (PU3UKU U MATEMaTUKU MIPU
PEIICHUH IPAKTUYECKUX 3a/1a4

[Ipodeccuonanpubie

3 MecTo nucuMmIMHbI (MOIYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM
NPOrpamMMbl

Hucuumnna «Xumus»uzydaercs Ha 1 kypce B lecemectpe.

JlucuuIiiHa BXOAUT B coctaB Onoka 1 «/lucuumimHel (MOAYNH)» W OTHOCUTCS K
00s13aTeTLHON YaCTH.

Jliist OCBOEHUSI AUCIUTUIMHBI HEOOXOAMMbI 3HAHHS, YMCHHUSI, HABBIKK U (WJIM) OIBIT MPAKTHU-
YECKOU JeSATEIHHOCTH, C(HOPMUPOBAHHBIE B MPOIECCE M3YYCHHS IIKOIBHOTO ITUKJIA JHCIUTUIHH:
OCHOBBI 0€30MIACHOCTH KU3HEACATEIbHOCTH, XuMusi, Pusnka.

3HaHMs, YMCHHS U HABBIKU, C(HOOPMUPOBAHHBIC TIPU U3YUCHUH JTUCIUIUIMHBI « XUMHS», 0Y-
JyT BOCTPEOOBAHBI PU U3YYECHUU AUCHUTLIHHBI. DU3HKA.

BxoaHOW KOHTPOJIb MIPOBOJIUTCS B BHJIC TECTUPOBAHUS. 3aJaHUS TECTOB MPEACTABICHBI B
npuioxxernuu 1 PIT/T.

4 O0beM TUCHUNIHHBI (MOAYJIS1) B 3a4eTHBIX eIMHHUIAX ¢ YKA3aHHEM KOJIMYecTBa
aKaJeMH4YeCKHX YaCOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4alommXxcs ¢ npe-
nojasaresieM (110 BUAaM y4eOHBIX 3aHATHII) 1 HA CAMOCTOATEJIBLHYIO padoTy 00y-
YAIOIIUXCS

OO0mmas TpyI0eMKOCTh (00beM) TUCIUTUIHHBI cocTaBiseT 33.e., 108akan.gac.
Pacnpenencnue o0beMa AUCIUILTAHBI (MOJIYJIS) TT0 BHJIAM YUYE€OHBIX 3aHSATHUI MPEICTABICHO

B Ta0uIe 2.

Tabmauna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM YYEOHBIX 3aHATHH

Bcero akagemn-

O0BbeM TUCHUILINHBI
YeCKUX 4aC0B

OO61mas TpyA0eMKOCTh TUCIUTUTHHBI 108

KonTakTHas ayniuTopHasgpadoTa 00y4almuxcs ¢ npenogasaresieM (1o 12
BH/IaM Y4eOHbIX 3aHATHI), BCEro

B ToMm uucie:

3AaHATHSA JEKIHOHHOI'0 THIIA (J'ICKI_II/II/I 1 UHBIC y‘-Ie6HBIC 3aHATUA, IIPEAYCMAT-

PHUBAOIINE MPEUMYIIECTBEHHYIO TIepeIauy yueOHOW HH(POPMAIINH T1€1aroT v- 4
4eCKUMH pabOTHUKAMU)
3aHATHUS CEMUHAPCKOI0 THNA (CEMUHAPBI, TPAKTUUECKHUE 3aHATUS, TPAKTH- 3

KYMEI, na6opaTopHLIe paGOTBI, KOJUIOKBUYMEBI U UHBIC AHAJIOTUYHBIC 3aH$ITI/I$I)

CamocrosiTesibHAas padoTa 00yyaloIMXcsl MKOHTAKTHAas padoTa, BKIIO-
Yarolasi rpyMnIoBble KOHCYJIbTAIlMH, HHIMBUAYAIbHYIO0 paboTy 00ydaronuxcs

C ImperoaaBaTCIAMnu (B TOM YHUCJIC UHAVBUAYAJIbHBIC KOHCYJ'H)TaI_II/II/I); B3anMO- 92
JIENCTBHUE B DJICKTPOHHOM MH(OPMAIIMOHHO-00pa30BaTeNbHOM cpejie By3a
[TpomexxyTouHast arTecTaus 00yJaronuxcsi—3a4eT ¢ OIEHKOM 4




5 Conep:kanue TUCHUILIMHBI (MOIYJIs1), CTPYKTYPHPOBAHHOE N0 TeMaM(pa3aesiam)
€ YKa3aHHMeM OTBeICHHOT0 HA HUX KOJIHYeCTBAa aKa/IeMUYeCKUX YaCOB M BUI0B
yueOHoi padoThI

Tabnuna 3 — CtpykTypa U coepKaHue JUCIUILTUHBI (MOTyJIs)

Bunbl yueOHOI pabOThL, BKIItOUasi CaMOCTOS-
TeNbHYIO paboTy 00yUYaIOIIUXCS U TPYAOEM-
KOCTh (B Yacax)
KonrakTHas pabora nmpemnoiaBare- CpC
HaumeHnoBanue pa3zenos, TeM U coJepiKaHuE Ma- J151 ¢ 00YHArOIIUMHUCS
Tepuana Jlekmun | Cemmuap- | Jlabopa-
CKHe TOpPHbIE
(mpaktu- | 3aHATHS
YEeCKue
3aHATHUSA)
Texnuka 0€30MacHOCTH, OXpaHa Tpyaa
0,5 2
OcHOBHbBIE TOHATHS U 3aKOHBI XUMUH
1 1 0,5 15
CrtpoeHue BemiecTBa
0,5 5
OcHOBHBIC 3aKOHOMEPHOCTHU NMPOTEKAHUA XUMHYICCKUX
peakmuit 0,5 0,5 1 20
PacTBOpBI U ipyrHie TUCTIEpCHBIE CUCTEMBI
0,5 0,5 0,5 20
9J’IeKTpOXI/IMI/I'-IeCKI/Ie IMPpOICCChI
0,5 1 15 20
D1eMEHTHI KAYeCTBEHHOTO Y KOJIMYECTBEHHOI O aHaIN3a
0,5 0,5 5
BBICOKOMOJ'I@KYHHPHBIG COCIUHCHUA
0,5 0,5 5
UTOoro
4 4 4 92
10 JUCHUIIHHE

6 BHeayauTopHasi caMOCTOSITeIbHASI PA00TA00YyHAKOIIMXCS 110 TUCHUILTHHE
(Mony.J10)

[Ipy mmaHMpOBaHUU CaMOCTOATEIBHOW PabOTHI CTYICHTY PEKOMEHIYETCS PYKOBOJICTBO-
BaThCsI CIICAYIOIINM PaclpeeICHHEeM YacOB Ha CAaMOCTOATENbHYIO paboTy (Tabnumna 4):
Tabnuma 4 — PekomeHayemMoe pacnpeiesieHre 9acoB Ha CaMOCTOSTEIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIbHON PadoThI KoanuecTBo yacoB
V3ydeHne TeoOpeTHIeCKUX pa3/IeoB AUCIATIIHBI 60
[TonroroBka K 3aHATHSIM CEMHUHAPCKOTO THUIA 8
[TonroroBka k 1abopatopHbIM paboTam, opopMiIeHHE 24

71a00paTOPHOTO XKypHAJa, MOArOTOBKA K 3alIUTE JIAO0OPATOPHBIX
paboT; mMoAroToBKa U 0(OpMIIEHHE KOHTPOJIBHON pabOTHI

92




7 OueHoYHbIE CPEACTBA /I NPOBEICHNS TeKYLIero KOHTPOJIsA
HIIPOMEKYTOYHOM aTTecTallui 00y4YAI0IMXCs 110 AUCHHUILIMHE (MOIYJII0)

Tabmuna 4 — [Macniopt ¢oH/Ia OIIEHOYHBIX CPEJICTB

KoHuTpoJsmpyemsle dopmupyemas HanmeHoBanue
pa3naeJibl (TeMbl) KOMIIeTeHIIMSI OLIEHOYHOI'0 Iloxa3aTesu oleHKH
AUCTUTLIHHBI CpeacTBa
OCHOBHBIE TIOHSTHS W 3a- OIIK-2 1. JlaGopaTtopHnas | 1. Brimonaenune  nmabo-
KOHBI XUMHUH pabora «3akoH OK- | paTOpPHBIX pPabOT, HAIUYHE
BHBAJICHTOBY 3anuceid B J1a0OpaTOPHOM
2. IIpakTHueckas | )KypHaie, yCTHBIA OIPOC 110
pabota Nel TeME C IEJNbI0 BBISBJICHUSA
OCHOBHBIE 3aKOHOMEPHO- 3. JlaGopaTopHas | IIyOUHBI M CHUCTEMAaTH4HO-
CTH XUMHUYECKUX PeaKIuil pabora «CKOpOCTH | CTU 3HAHUH,HABBIKOB palo-
XMMHAYECKOH  peak- | Tl C JINTEPaTypHBIMH MC-
1117070% TOYHUKAMHU
4. JlaGoparopHas
pabora «['mapomnus | 2. Bremmonnenue mpak-
coJiei» TUYECKUX 3aJaHUN JUIS pas-

PactBopbl U npyrue awc-
MIEPCHBIE CUCTEMBI

DIEKTPOXUMHUCCKUE
HPOLIECCHI

Bce paznensi

5. JlaGopaTopHas
pabota «PacTBOpbI»
6. [IpakTrueckas
pabota No 2

5. JlaGopaTopHas
pabora  «Oxucnu-
TEJIbHO-
BOCCTAaHOBUTEIILHBIC
peaxkum»

6. JlaGoparopHas
pabota «Koppo3usi»
7. JlaGoparopHas

BUTHS CIIOCOOHOCTHU ImpuMe-

HATb  DKCIIEPUMEHTAJIbHbIC
JAHHBIC B IIPOU3BOJICTBEH-
HBIX pacu€rax, Haauyue

KOHCIICKTA 110 TCMC.

pabota  «DnekTpo-

T3

KontponbHas 3. KonTponbuast pabo-
pabota Ta IPOBOAMUTCS B Yachl BHE-

ayauTopHOi paboTel. OOy-
YafOIIUECs] BBIMOJIHSIOT 3a-
JaHUA s TIPOBEPKH  yC-
BOeHMSI Marepuasia. OreHu-
BaeTCcid NPaBUIBHOCTh pe-
IICHUsT MOJICITFHBIX 3a/1a4.




Meroanueckre MaTepuaIbl, ONPeIesSIONIAe TPOICIYPhl OIICHUBAHKS 3HAHUHN, YMEHUH, Ha-
BBIKOB U (I/IJII/I) OIbITa ACATCIILHOCTU, MMPCACTABJIICHBI B BUJIC TEXHOJIOTUY€eCKOU KapThbl AUCHUIINHBI
(Tabmura 5).

Tabnuma 5 — TexHoysornueckas Kkapra

No HaumeHoBaHue Cpoxu HIkana oue- Kpurepun
OIIECHOYHOI0 CpPe/ICTBA BBINOJIHEHHU S HUBAHHUS OIlEHNBAHUS
lcemectp
Ilpomesrccymounan ammecmayus 6 gpopme 3auem c OUeHKOU
1. | JTaGoparopnas paGora B pamkax nmabopa- | 10 6amioB * | Beimonnenne - 2
TOPHOTO 3aHSTHUS 7 pabor = | 6amios/paboTa,
70 6amnoB | opopmiienue  nado-
paTopHOro >KypHaja
- 2 ©Oamio/pabora,
yCTHasi 3amura (1o
Bompocam) 6 0aioB.
OreHuBaeTCs BIaje-
HUE  Marepuaiom,
ero CHUCTEeMHOE OC-
BOEHHE, CIT0CO0-
HOCTh  TPHUMEHSTh
HY)XHbIE 3HaHUS, Ha-
BBIKH U YMEHHS IPH
aHanuse  mpobJeM-
HBIX CUTYyaIlnil.
2. | IlpakTuyeckas pabora B pamkax mpaktu- | 10 6aymoB * | OuenwBaercs Biaje-
YEeCKOT0 3aHITHS 2 paboThl = | gye MaTepualIoM,
20 6anm0B | ero cucremmoe oc-
BOEHHE, CIIOCO0-
HOCTB TIPUMEHSITD
HY)XKHbIE 3HaHUS, Ha-
BBIKH M YMEHUS TIPH
peLeHUH MTpaKTHYe-
CKHX 3a1aHui. bai-
JIbl YMEHBINAKOTCS
MPOTIOPIIMOHAIIEHO
MPOLIEHTY MPaBUJIIb-
HOCTH pelIeHUsI.
3. | KonTponbHas padora B Teuenme cemect- | 5 GaminoB * | Bajisl HAUHCIISIOTCS
pa 22 3a1a4M = | qponopIHOHATBHO
110 6amnos | pponenty npasmib-
HOCTH pEIICHUsI.
HUTOI'O: - 200 6amoB -
Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHMs 10 JUCHUIIMHE:
0 — 40 % oT MakcMMaJdbHO BO3MOXHOH CyMMBI OajlIOB — «HEYIOBJIETBOPUTEIHHO»
(HEeZIOCTAaTOYHBIA YPOBEHB ISl IPOMEXYTOYHOH aTTECTAllUH 110 TUCIUILINHE);
41 — 54 % oT MakCUMaJbHO BO3MOXXHOW CYMMBI OaJJTIOB — «YJAOBJIETBOPUTEIHHOY
(moporoBsIii (MUHUMAJIBHBIN) YPOBEHB);
55 — 74 % oT MaKCUMaJIbHO BO3MOXHOM CYMMBI OaJlJIOB — «XOPOILOY» (CPeHUIN YPOBEHbD);
75 — 100 % ot MakcuMaabHO BO3MOKHOM CyMMBbI 0aylIOB — «OTJIMYHOY» (BBICOKUN (MaKCH-
MaJIbHbIN) YPOBEHB).




3anaHus 1/ TeKylero KOHTpoJist
1. JlaGopaTopubie paboTsl Nel-7 — BeimonHeHue 1 oopMiIeHHE 1a00paTOpPHOTo KypHala, a
TaK)Ke HAJIMYUE CIEIOACK/IbI (Xanara) 00s13aTeIbHO.
Heo6xoauMelii MUHIMYM HH(GOpPMAIIMK B JJA0OPATOPHOM KypHaJle BKIIOYAET:

* Aary;

. Ha3BaHHUE PalboTHI,

. ypaBHEHUS peaKLuii;

. YCIIOBHS UX MIPOBEICHUS;

. B J1a0OPAaTOPHBIN JKypHAJI TaK)Ke BHOCATCS IpeIBAapUTEIbHBIC pacyeThl, BCE DKCIIE-

pUMEH-TaJbHBIC JaHHBIC (MAcChl HABECOK, pa3Mephbl aIMKBOTBI, 00bEMbI MEPHBIX KOJIO M TUTpaH-
TOB, KOH-IIEHTPALIUKA PACTBOPOB U T.J.), pacdeT pe3yabTaTOB aHAlIM3a M MX CTaTHCTUYECKas oOpa-
0O0TKa;

. OKOHYATEJIbHBIE BHIBOBI.

Bonpocer a1 3ammThl 1a00paTOPHBIX padOT — BBIMOJIHEHHUE 00s13aTeNIbHO. TemaTHueckue
0JIOKM BOTIPOCOB IPE/ICTABIICHBI B IPUIIOKESHUH 2.

2. HpaKTI/I‘-ICCKI/Ie 3alaHysl BBIIIOJHAKOTCA B paMKaX MPAKTHYCCKOIO 3aHaTusA. TemMaTndeckue
010K BaI[aHI/Iﬁ MMpCaACTaBJICHLI B IIPHUJIIOKCHUH 3.

3. Meroaunueckue yka3aHusi U KOHTPOJIbHbBIC 3a/1aHus (110 BapHaHTaM) JUIsl CTYJEHTOB 3a04-
HUKOB MH)KEHEPHO-TCXHUYCCKUX (HEXMMHUYCCKUX) CHEeIHATbHOCTeH s 3 ()EKTHBHONW CaMOCTOsI-
TeIbHOU pabOTHl CTYJCHTOB pa3MeEIIeHbl B CUCTEME JIMYHBIX KAOMHETOB CTYICHTOB, PACIIOIOKEH-
HBIX Ha O(HIMATLHOM CaliTe YHHBEPCUTETa B HH(POPMAITMOHHO-TEICKOMMYHHUKAIIMOHHOW CETH
«HTepHer» no anpecy: https://knastu.ru/students.

8 YuedHo-MeTOaAMYecKOe M HHPOPMALMOHHOE 00ecnedeHne TUCIUIITUHBI (MOTYJIs1)

8.1 OcHoBHas uTEpaTypa

1. AxmeroB, H.C. Obmas u Heopranudeckas xumus : yueOHuk st By3oB / H. C. AxmeTtos. -
5-e u3[., ucIp., 4-e uzM., uctp. - M.: Beiciiast mkona: Akagemus, 2003; 2001; 1998. - 744c. 5353
2. I'munka, H.JI. O6mas xumus : yuebnuk ais By3oB / H. JI. I'munka; nox pen. B.A.Tlonkoga,

A.B.babkoga. - 18 -e u3z., nepepab. u goim., 17-e uzn., nepepa0. u nom. - M.: FOpaiit, 2011. - 886¢.
3985k3

3. I'muuka, H.JI. 3apaun u ynpaxsHenus no oobmeit xumun / H.JL. I'mubka. —u3a. crep.- M.:
KnoPyc, 2011. — 240c.

4. ®ponos, B.B. Xumus : yaebHoe nocodue aist By3oB / B. B. ®ponos. - 3-e u3n., nepepad. u
nomn. - M.: Beicmrast mkoita, 1986. - 543c¢. u3-23k3 a0-657K3

5. Endumon, B.M. OcHoBbl 00ImIeil xumuu [DIeKTpOHHBIN pecypc| : ydeOHOe Moco-

oue/B.1.Enpumos, 2-e u3a. - M.: HUL] UH®PA-M, 2015. - 256 c¢. / ZNANIUM.COM : srnek-
TPOHHO-OMONIMOTEeUHast cuctema. — Pexkum noctymna: http://www.znanium.com/catalog.php, orpa-
HUYEHHBINA. — 3arJl. ¢ IKpaHa.

8.2 [lomoJHUTEJbHAA JIUTEPATypa

1. Koposun, H.B. O6mas xumus : yaeOHUK Ji1s ctyaeHToB By3oB / H. B. KoposuHn. - 9-¢ u3.,
nepepad. - M.: Beicmias mikoina, 2007; 2004; 2000; 1998. - 557¢. 31 sk3
2. Vraii, S.A. OOmast u HeopraHuyeckast XuMus : yaeOHuK s By3oB / A. A. VYrait. - 4-e u3f.,

crep. - M.: Beiciias mikouna, 2004; 2002; 2000; 1997. - 528c. 9733


https://knastu.ru/students

8.3 MeTOHI/I‘IECKl/Ie YKa3aHUuA QJIA CTYACHTOB 110 OCBOCHHWIO JTUCHUIIJINHBI

1. 3akon skBuBaneHTOB: MeToauueckue ykazanus /Coct. B.B. Ca3onos. Komcomomnbck-Ha-
Amype: KoMcoMomnbsckuii-na-Amype roc. Texs. yu-T, 2002. — 8 c.

2. Komrnekcubie coequnenus: Meroauueckue ykazanus /Coct. B.B. Tenemr. — Komcomonbck-
Ha-Amype: 'OYBIIO «KHAT'TY», 2003. -8 c.
3. CKOpOCTh XMMUYECKUX peakiuii. XUMHUYECKOE paBHOBECHUE.: METOJIMYECKHUE YKa3aHUs K Jia-

O6opaTopHoii paboTe 1o Kypcy «O0mas u Heopranudeckas xumusi» / coct. : H.Jl. Hazapenko. —
Komcomonsck-Ha-Amype: @®I'BOY BIIO «KHAI'TVY», 2015. - 10 c.

4, Karanu3: MmeTognueckue yka3zaHus K J1abopatopHoii padote 1o Kypey «Oo1mas Xxumus /
coct. H.Jl. Hazapenko. — Komcomornbck-Ha-Amype : DI'BOY BIIO «KHAT'TY», 2015. -8 c.
5. PacTBopbI : MeTOIMUECKHE YKa3aHUs K BBITIOJTHEHHIO JIA0OPATOPHOU PabOTHI IO KypCy

«O6mas xumusi» / coct. H.JI. Hazapenko. — Komcomonbsck-ma-Amype: @PI'BOY BIIO «KHATTY »,
2015, 7 c.

6. XKectkocTh Bonbl: MeToIMuecKHe yKa3aHus K 1JabopaTopHOM paboTe 1Mo olIeit XumMuu/
Cocrt. N.H. 3onotapes. — Komcomonbsck-Ha-Amype: [OYBIIO «KHAT'TY», 2004. - 7 c.
7. DAEKTPOIUTUYECKAs AUCCOIUAIINS: METOANUECKHE yKa3aHus K JabopaTtopHoii paboTe mo

Kypcy «O0mmas u Heopranndeckast Xumus» / cocT. : B.B. Tenem — Komcomonbsck-Ha-Amype:
®I'BOY BIIO «kKHAI'TY», 2015. -9 ¢c.

8. Ianponus coneit: Meroamueckue yka3anus /Coct. H.B. Pemuzosa, H.J[. Hazapeako. Kom-
comonbck-Ha-AMype: 'OYBIIO «KHAI'TY», 2008. — 17 c.
9. OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: METOAUYECKUE YKa3aHUS K BBIIIOJIHEHUIO J1a-

O6opatopHoii padoThl 1o Kypey «O6mmas xumus» / coct. M.W. 3onorapes, H./[. Hazapenko — Kowm-
comonbck-Ha-AMype : @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

10. DneKkTpoxuMHuueckast Kopposus MetaiioB: Meroanueckue ykazanus / Coct. M.U. 3onora-
peB. - Komcomonbck-Ha-Amype: Komcomonbckuii-Ha-AMype rocyJapCTBEHHbIN TEXHUYECKUM YHU-
BepcureT, 2008. - 12 c.

11. Onektponu3: Meroanueckue ykazanus /Coct. .W. 3omoTtapes. — KomcoMombck-Ha-
Amype: 'TOYBIIO «KHAI'TY», 2003. - 10 c.
12. P — 2JIEMEHTHI: METOIMUECKUE YKa3aHUsI K BBITIOJIHEHUIO JIA0OPATOPHOM pabOTHI IO KypCy

«O61mas u Heopranndeckas xumus» / coct. T.A. KynukoBa. — Komcomonbck-Ha-Amype : PI'BOY
BIIO «KHAI'TY», 2016. — 10 c.

13. d — 3JIeMEHTBI: METOIMUYECKUE YKa3aHHsI K BBIMOIHEHHIO JIAOOPATOPHBIX PaboT 1Mo Kypcy
«O0mas n Heopranuyeckast xumusi» / coct. T.A. Kynukosa. — Komcomonbsck-Ha-Amype : ®I'BOY
BIIO «KHAI'TY», 2011. — 12 c.

14. Opranuueckue MoJIMMephl: METOIMYECKUE YKa3aHUS K BBINOJIHEHUIO JJAOOPaTOpPHBIX padboT
no Kypcy «O6mmas xumus» / coct. [.M. PemuzoB. — Komcomosnbck-Ha-Amype : ®T'BOY BITIO
«KHAI'TY», 2004. - 11 c.

Yka3aHHbIC METOINYECKHUEC MaTepUabI TaKKe pa3MeneHbl o azpecy:
https://knastu.ru/students/nn4nbIil KaOUHET.

8.4 CoBpemeHHbIe npodeccHoHATbHbIE 0a3bl JAHHBIX U HHGOPMALMOHHBIE CIIPABOY-
Hbl€ CHCTEMBbI, HCIIO0JIb3yeMble NIPU OCYILECTBJIEHHMH 00pa30BaTEJbHOIO0 Npouecca
10 JMCHHUIIHHE

1. PedeparuBno-6ubmmorpaduueckue 6a3sl nanabix BUHUTU no ectecTBeHHBIM —Haykam
(http://lwww.viniti.ru/products/viniti-database) » "Xumus", "®usuka", "buonorus" u npyrue
2. WNudopmannoHHo-nouckopas cucremMa denepaabHOr0 MHCTUTYTA MPOMBIIUIEHHONH COOCT-

Bernoctu (http://new.fips.ru) » IlomHbIe TEKCTHI POCCUHCKUX MTATCHTOB U 3asIBOK

3. baza manneix MINCRYST (http://database.iem.ac.ru/mincryst)» Kpucramiorpadude-
CKHE JaHHble MUHEpaIOB MHCTUTYTA SKCIepuMeHTanbHOM MuHepasiorun PAH

4. bank mamneix PAJIDH (http://www.chem.msu.su/rus/chinfo/raden/welcome.html) »
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Cognepxut nHGOPMAIUIO MO PAAUALIMOHHBIM M YHEPreTUYECKUM MapaMeTpaM JBYXaTOMHBIX MOJIe-
Ky

5. baza pammbix "Tepmumueckwe KoucTanTel BemiectB"  (http://www.chem.msu.su/cgi-
bin/tkv.pl?show=welcome.html)

6. AlkalinityCalculator (or.water.usgs.gov/alk) » ba3a maHHBIX 10 IIEJIOYHOCTH M METOAaM
ee ONpeIeICHHUS.

7. Biocatalysis-BiodegradationDatabase (eawag-bbd.ethz.ch) P baza manHbIX cOaCpPXKHT
UH(POPMALIUIO TI0 MUKPOOHMOTHYECKUMOMOKATATUTHYECKIM PEAKLUAM U CriocobaM Ononerpasanuu
KCEHOOUOTHKOB.

8. CAS Sourcelndex (CASSI) SearchTool (cassi.cas.org/search.jsp) » pecypc, npeaHasna-
YEHHBIN JUIsI YYCHBIX M OMOIMOTEYHBIX paOOTHUKOB, KOTOPBIM HY)KHA JOCTOBEpHAs Oubimorpadu-
yeckasi nH(GOpMalKs; TO3BOJISIET OMPEIEIUTh UM OITBEPAUTh Ha3BaHUs U a00peBUATYpHI KypHa-
JI0B, BKIIIOUEHHBIX B yka3atenu Chemical AbstractsService (CAS) ¢ 1907 rona.

9. ChemicalDataAccessTool (java.epa.gov) P unpopmamms 0 3M0pOBbe W 0OC30MaCHOCTH
npezncrasiennas EPA mox koutponiem ToxicSubstancesControlAct (TSCA), uTo0bI y3HATH O0IBIIE
0 XMMHUKaTaX, KOTOpbIE MPOu3BeneHbl uiu umMnoptupoBansl B CLIIA.

10.  ChemExperChemicalDirectory (www.chemexper.com) P KaTajor XUMHYECKHX BEIICCTB
U MX MTOCTABIIUKOB.

11.  ChemDBWeblnterfacelndex (cdb.ics.uci.edu) » ChemDB mnpemiaraet GecriaTHbId OH-
JaiiH MHCTpYMEeHTapuii o xumuu. TekyIas Bepcus coaep XUt 6oliee 4 MIIH OMUCAHUIM COeTUHEHUIN
u 6osiee 8 MITH ©30MEPOB.

12.  ChemicalSearchEngine (www.chemindustry.com) & Ba3a gansbx 10 (apmaxkoaoruye-
CKOM M OMOTEXHUYECKOH WHAYCTPHH, HAYYHOMY OOOPYHOBAaHHIO U T. J. MIMeeTcs KaTalor KHWT,
CIIPABOYHHKOB, KypHAJIOB U OIOJIJICTCHEH.

13.  ChemicalStructureLookupService (cactus.nci.nih.gov) P «AnpecHas KHUTa» 10 XUMHYE-
CKUM CTpYKTypaM. OObeUHSAET HECKOIbKO 0a3 JaHHBIX 110 XUMUHU.

14.  ChemSpider (www.chemspider.com) & Pecypc OTKpbITOTO AOCTYyIa, 00ECIICUHBAIOIIHIA
JOCTYN K MHJUTHOHAM OMHCAHMNA XUMUYECKUX CTPYKTYp. [loMck MpoBOAWTCS MO HECKOJIbKUM Oa-
3am, B ToM uucie PubMed u NCBI Entrez u np.

15.  ChemSynthesis (www.chemsynthesis.com) P ba3za gaHHbBIX XHMHYECKHX BEIIECTB, CO-
JepKUT TaKke WHPOPMALMIO MO0 METOAAM MX CHHTE3a M (U3UYECKUM CBOMCTBAM, TAKHUM Kak
MJIOTHOCTb, TOYKA TUTABJICHUS, TOYKA KUTICHUS U T.1.

16.  CrystallographyOpenDatabase (www.crystallography.net/cod) P ba3a manHbIX KpucTa-
JNYECKUX CTPYKTYp OpPraHWYeCKHX, HEOPTaHHMUYECKUX, METAJUIO-OPTaHMUECKUX COCITMHEHUN U MU-
HEPaJIOB, 32 UCKIIOYEHUEM OHOITOTUMEPOB.

17.  EarthChem (www.earthchem.org) » Caiit npemiaraet 10CTyn K FeOXHMHYECKOM, METpo-
JIOTUYECKOW, TEOXpOHOJorudYeckoil uHpopmaruu, B ToMm uucie uepe3 theEarthChemlLibrary,
theEarthChemPortal(6a3sr manubix PetDB, SedDB, GEOROC, NavDat, USGS, and GANSEKI),
PetDB, NAVDAT, SedDB, andGeochron.

18. eMolecules (www.emolecules.com) P 0a3a JaHHBIX 1O MCCIICIOBAHUSAM B 00JIaCTU Opra-
HUYECKON XUMMUH.

19.  Jmol (Jmol.sourceforge.net) P Bpayzep JAVA ans noucka n300paKeHUH XUMHUYECKHX
CcTpYKTYyp B opmare 3D, B TOM uncie OMOMOJIEKY, KpUCTAIUIOB U T. 1. [Ipemmaraercs Takxe aHu-
MHUPOBaHHAsl J€MOHCTPAIIHS.

20.  NIST ChemistryWebBook (webbook.nist.gov) P Caiit npegocTaBiser A0CTYI K JaHHBIM
no xumuu " ¢pusuke. Komnekunn nognepxxusatorcs [Iporpammoit NIST.

21.  Organic Chemistry Portal (www.organic-chemistry.org) » [lopTanIsIXuMIKOB-
OpPTaHHKOB.

22.  OrganicChemistryResourcesWorldwide (www.organicworldwide.net) » ITopran npemia-
raeT aHHOTHPOBAHHBIN KAaTAJIOT CAWTOB 10 OPTraHUYECKON XUMUHU.

23.  PubChemProject (www.syntheticpages.org) P Ilouck Gosnee 8 MIIH CO€AMHEHHI MO pa3-
TUYHBIM KputepusM. CailT noanepkuBaercs HarmoHanbHBIM [EHTPOM MO0 OHOTEXHOIOTHSIM.

24.  SpectralDatabaseforOrganicCompounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
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bin/cre_index.cgi) » ba3a maHHBIX 10 CIICKTpaM OpPraHHYECKUX coeauHeHui. [loamepxkuBaeTcs
HauvoHanbHBIM ~ MHCTUTYTOM — NEPEIOBOM  IPOMBILUICHHOM  HAyKM W TEXHOJIOTHH
(NationallnstituteofAdvancedIndustrialScienceandTechnologies), SImonus.

25.  spectroscopyNOW.com (Www.spectroscopynow.com) » BecniaTHbI OHIaiH pecypc mo
CHEKTPOCKOIUKM M CIEKTPOMETPUHU (DJIEKTPOHHBIC JKYPHAIBI 10 aTOMHOM 3MHCCHUH, JIA3€PHOH U
1asMeHHou cnekrpockonuu, MK crniekrpockonuu, paMaHOBCKOM CIEKTPOCKOIUH U IIp. ).

26.  SPINUS-WEB (wwwz2.chemie.uni-erlangen.de/services/spinus/) » Coektpst u SIMP
XUMHUYECKHX C/IBUTOB, KOHCTAHThI B3aMMO/ICHCTBHS, U TOJHBIE CIIEKTPBI MOJICKYJISIPHBIX CTPYKTYP.
27.  SyntheticPages (www.syntheticpages.org) P Dto GecruiaTHas WHTEpaKTHBHas 0asza JdaH-
HBIX 110 XUMHUYECKOMY CHHTE3Y.

28.  TOXNET (toxnet.nlm.nih.gov/index.htm) P Ba3a naHHBIX O TOKCHUKOJOTUH, OMACHBIM
XUMHYECKHM COCTMHCHUSIM, COCTOSIHHIO OKPY)KAIOIIEH CPEIbl U 30POBBSI.

29.  DnexrponHo-6mbanoreynas cucrema ZNANIUM.COM. J[loroop EIT 44 Ne 003/10 36c
MK3 191272700076927030100100120016311000 ot 17 anpens 2019 r.

30.  DnexrtponHo-OmbmMoTeunas cuctema IPRbooks. Jlunensuonnsiii moroBop Ne EII44 Ne
001/9 na mnpemocTaBieHHE [OCTyHa K JJIEKTpOHHO-OMOmmoTteunoit cucreme I[PRbooks WK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

31. OnexTpoHHo-0nbnuoreyHas cuctema eLIBRARY.RU. JloroBop Ne EIT 44 Ne 004/13 na
OKa3aHHe yCIIyT Jocrymna K 3JIEKTPOHHBIM HA3aHUSAM HK3
191272700076927030100100150016311000 ot 15 ampens 2019 r.

8.5 Ilepeyenb pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHMKAUMOHHOI ceTn «WHTep-
HeT», He00XOAMMBIX /ISl OCBOECHUS JUCHHILIMHBI(MOTYJIs1)

1. Bukunenus http://ru.wikipedia.org

2. Xumuueckuii mopran http://www.xumuk.ru

3. EcrecTBeHHOHay4YHBIN 00pa30oBaTeNbHBIA MOPTAN [DIEKTPOHHBIA pecypc]. - Pexum mocryma:
http://en.edu.ru, cBo6OAHBIIA.

8.6 JIunmeH3moHHOe M CBOOOJAHO pacmpocTpaHsieMoe MPOrpaMMHOe ofecmeveHHne, Mc-
noJib3yeMoe MPH OCYIIEeCTBJIEHHH 00pa30BaTeIbHOrO INpouecca Mo AUCHUIINHE

Tabmuua 7 — IlepedeHpb UCTIONB3yEeMOT0 IPOrPAMMHOT0 00eCIeueHHsI

Hanmenosanwue I10 PexBu3uThI / YCJIOBUA UCIIOJIb30BAHUA
MicrosoftimaginePremium JlnensnonssIii jorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBOGOI{Ha}I JIMIICH3U:, YCJIOBHUA UCITIOJIB30BAHUS 110 CCHIIKE!:

https://www.openoffice.org/license.html

9 OpraHu3anuMOHHO-TearornyecKkne yCcJIoBHs

Opranu3zanus o0pa3oBaTEIBLHOrO MPOIIECCa PErJIaMEHTUPYETCs] YIeOHBIM IJIAHOM U PACIIH-
caHMeM y4yeOHBIX 3aHATHH. S3bIk 00ydeHus (mpemnojaBaHusi) — pycckuil. [[ng Bcex BUIOB ayau-
TOPHBIX 3aHATHN aKaJeMUYECKUI Yac YCTAHABINBAETCS MPOJOJIKUTEIBHOCTBIO 45 MUHYT.

ITpu popmMupoBanuM cBOCH MHAMBUAYAIHLHONH 00pa30BaTENbHON TPAEKTOPUHN O0yUarOIIUIiCs
MMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOMIMX JAUCHUUILUIMH U MPOodeCCHOHATBHBIX MOAYJEH, OCBO-
€HHBIX B ITPOLIECCE MPEIIIECTBYIONIET0 00YUeHUs, KOTOPBIH 0CBOOOXK/IaeT 00y4aroIerocsi oT Heoo-
XOJUMOCTH UX IOBTOPHOT'O OCBOCHHSI.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

VY4eOHbIil npoliecc Npu NpenojaBaHUM Kypca OCHOBBIBA€TCS HA MCIOJNIb30BAaHUM TPAJAHIIU-
OHHBIX, THHOBAIIHOHHBIX U MH()OPMAIIMOHHBIX 00pa30BaTeIbHBIX TeXHONOTUH. Tpaaumonssie 00-
pa3oBaTeNibHble TEXHOJOTHH IMPEACTaBICHBI JIEKIUSIMH U CEMHUHAPCKUMHU (MPAKTUYECKUMU) 3aHS-
TusiMU. VTHHOBaIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTMH HCIIONB3YIOTCS B BUJE IIMPOKOTO MPHMe-
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HEHHSI aKTHBHBIX M HMHTEPAKTUBHBIX (hopM mpoBeaeHus: 3aHsaTuil. MHpopManmonHasie oOpa3oBa-
TCJIbHBIC TCXHOJIOTHUU PCAIMIYIOTCA MYTCM AKTHUBU3AIIUU CaMOCTOSITCIILHOU paGOTLI CTYACHTOB B
nH(pOpMaIMOHHOW 00pa30BaTEHLHON Cpeie.

9.2 3aHATHSA JEKIIUOHHOT0 TUIIA

JICKIMOHHBIN KypC MpearnoiaraeT CUCTEMAaTH3UPOBAHHOE M3JIOKCHHE OCHOBHBIX BOIPOCOB
y4eOHOro IJIaHa.

Ha mepBoii jieknuu JIGKTOp 00s13aH MPEAYNPEeIUTh CTYJACHTOB, IPUMEHUTEIBHO K KaKOMY
6a3oBoMy y4eOHUKY (yueOHMKaM, yaeOHBIM TOCOOHSIM) OyIeT MPOYUTaH Kypc.

JleKIMOHHBIN KypC JOJKEH JaBaTh HAaMOOJBIINN 00beM MHPOpMAIMK B oOecrieunBaTh 00-
Jee NIy0OKOe MOHMMAaHHEe y4eOHBIX BOIPOCOB IIPH 3HAYMTEIBHO MCHBIIICH 3aTpaTe BPEMEHH, YeM
3TO TpeOyeTcsi OOIBIIMHCTBY CTYJCHTOB HAa CAMOCTOSATEIHLHOE N3YUYCHNE MaTepuraa.

9.3 3aHsATHS CEMHUHAPCKOT0 THIIA

CemuHapCcKue 3aHATHS MPEICTABISAIOT COOOW METATH3AIMIO JIGKIMOHHOTO TEOPETHYECKOTO
Marepuaia, MPOBOJISATCS B LIENSIX 3aKPEIICHHUS Kypca U OXBaThIBAIOT BCE OCHOBHBIC Pa3JICIbI.

OcHoBHOU (GopMOIi TIPOBEACHHSI CEMUHAPOB SIBIISICTCS 00CYKICHHE Hanbosee poOIeMHBIX
U CIIOXKHBIX BOIIPOCOB TI0 OTACIBHBIM TEMaM, a TaKKe pa300p MPUMEPOB U CUTYAIlH B ayJIUTOPHBIX
yCIIOBUSAX. B 0053aHHOCTH MpernogaBaTelisi BXOIAT: OKa3aHUE METOIUYCCKONM IMOMOIH U KOHCYIThb-
TUPOBAHKE CTYJCHTOB [0 COOTBETCTBYIOIIUM TEMaM Kypca.

AKTHUBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOIPOCHI, ITPEJIaraeéMbIe MPEIo1aBaTelieM;

* y4acTHe B JUCKYCCHAIX;

* BBIITOJIHEHUE MTPOSKTHBIX U MHBIX 331aHUH;

- ACCHUCTHPOBAHHE MPETOIABATEINIO B IPOBEICHNUN 3aHATHH.

OTBeT JOJDKEH OBITH apryMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJHOCIOXHBIM, COJEPKATh
CCBIJIKM HA UICTOYHUKH.

Jloknaapl ¥ OMMOHUPOBAHKE JOKIIAJOB MPOBEPSIOT CTENIEHb BIAJCHUS TEOPETHUYECKHM Ma-
TEPHAJIOM, a TAK)KE KOPPEKTHOCTh M CTPOTOCTh PACCYKICHUU.

OneHuBaHue 3aJaHU, BHIMOTHEHHBIX HA CEMHHAPCKOM 3aHSTHH, BXOJAUT B HAKOIUICHHYIO
OIICHKY.

9.4 CamocTosTebHAsA pa0doTa 00y4aIOLIUXCS 10 AUCHMILIHHE (MOYJII0)

CamocrosrenbHas padoTa CTyJEHTOB — 3TO IIPOLECC aKTUBHOIO, LI€JIEHANPABICHHOIO MIPH-
oOpeTeHMs CTY/IEHTOM HOBBIX 3HAHUH, YMEHUH 0e3 HelmocpeACTBEHHOI'O y4yacTHs IperojaBaTels,
XapaKTEepU3YIOIIMICS MPpeIMETHOW HampaBiIeHHOCTHIO, 3P(PEKTUBHBIM KOHTPOJIEM M OLIEHKOHW pe-
3yJIbTAaTOB JAEATEIBHOCTH 00YYaromerocs.

[{enu camocTOSATENbHON pabOTHI:

- CUCTEMAaTH3alus U 3aKPEIUICHHE IOJYYECHHBIX TEOPETHUYECKUX 3HAHMM U INPAKTHYECKUX
YMEHUH CTYJIEHTOB;

- yriryOJeHne U pacliupeHre TEeOPeTUIeCKUX 3HAaHUH;

- (hopMHupOBaHHE YMEHUH MCIIONH30BaTh HOPMATHBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIELUAIILHYIO JIUTEPATYPY;

* pa3BUTHE TO3HABATEIbHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpraHU30BAHHOCTH;

- (hopMHpOBaHHNE CAMOCTOSATEIHHOCTH MBIIIUIEHUS, TBOPUECKONW MHUIIUATHBBI, CIOCOOHOCTEM
K CaMOpPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOPEAIIN3alluH;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYIIECTBIATHCS WHAMBHUIYATbHO WIN IPYNIaMHU CTYICH-
TOB B 3aBUCUMOCTH OT 1I€JIH, 00beMa, YPOBHS CIOKHOCTU, KOHKPETHON TEMATHUKH.

TexHONOrHs OpraHU3aIMi CAaMOCTOSTENILHON paboThI CTYJEHTOB BKIIIOYAET MCIIOJIB30BaHHE
MH(POPMALMOHHBIX U MAaTEPUAILHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.
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[Tepen BhIMOTHEHHUEM OOYYAIONIUMHUCS BHEAYIUTOPHON CaMOCTOATEIHLHON pabOTHI MpEmo-
JlaBaTeb MOXKET MPOBOJAUTH HHCTPYKTAXK IO BBIMOJHEHUIO 3aJaHUsl. B HHCTPYKTaXBKIIIOYAETCS:

* LIeJIb U COJIepKAHUE 3a]IaHNs;

* CPOKH BBITIOJIHCHHS;

* OPUCHTUPOBOYHBINA 00bEM PaOOTHI;

- OCHOBHEBIE TPEOOBaHUs K pe3yJbTaTaM padOThl U KPUTEPUU OIICHKH;

* BO3MOXXHbIE TUIIMYHBIEC OIIUOKY IPU BBITIOTHEHHH.

WHCTpyKTa)X TPOBOAMUTCS TMPEIOIaBaTEIeM 3a cueT 00beMa BpEMEHH, OTBEICHHOTO Ha U3Y-
YEHUE JUCLUIIINHBL.

KoHTponb pe3ynbTaToB BHEAYAUTOPHON CAMOCTOSTEIbHOM pabOThl CTYACHTOB MOKET IPO-
XOJIUTh B MUCHbMEHHOM, YCTHOW WJIM CMEIIAaHHOHN (opMe.

CTyneHThl TOJKHBI TOJAXOAUTh K CAMOCTOSITENIbHOM paboTe Kak K HauBaXKHEHIIeMy CpesCT-
BY 3aKPEIUICHUS U Pa3BUTHUS TEOPETUICCKUX 3HAHUHN, BEIPAOOTKE SIUHCTBA B3TJISIIOB HA OT/EIBHBIE
BONPOCHI Kypca, IPUOOPETEeHUsI ONpPEECICHHBIX HABBIKOB M HCIOJIB30BaHUS MPOQPECCHOHANBHON
JTUTEPATYPHL.

[TomerieHus Uisi CAMOCTOSITENIEHOM pabOTHI 00YUAIOIUXCSI OCHAIIIEHBI KOMITBIOTEPHOU TeX-
HUKOW C BO3MOXKHOCTBIO MOJKIIIOUEHUS K ceTh «MHTepHeT» u 00ecrieueHreM J0CTyIa B JIEKTPOH-
HYI0 HHQOPMAIIMOHHO-00pa30BaTEIbHYIO CPEly OPTaHU3aIUH.

9.5 MeToanueckne yKazanus i 00y4AOMIMXCS M0 OCBOECHHUIO TN CHUTIIIMHBI

[Tpu M3ydeHun TUCIUILIMHBI 00y4YaIOUIMMCS 1[e1ecO00pa3HO BBIMOIHATH CIEAYIONIINE PEKO-
MEHJIAI1H:

1. U3yueHnue yueOHOU AUCIUILTUHBI JOHKHO BECTHCHh CUCTEMATHUECKH.

2. Ilocnie u3y4eHus: Kakoro-mmbo pasjena 1mo yueOHUKY WM KOHCIIEKTHBIM MaTepuaniaMpe-
KOMEHAYETCs 110 TaMsITH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEACTICHHUS, TOHSATHS pa3iena.

3. Ocoboe BHUMaHUE CJIENYET YICIUTh BBHIOJTHEHUIO OTUYETOB MO MPAKTUYCCKUM 3aHITHSIM
Y MHIUBHUIYaJIbHBIM KOMITJIEKCHBIM 33/IaHUSIM Ha CAMOCTOSITENIbHYIO paboTy.

4. Bes TemaTHKa BOIIPOCOB, M3y4aeMbIX CAMOCTOSITEIBHO, 33/1a€TCS Ha JICKIUSX Mperno/aBa-
teneM. IMike AaroTCsl ICTOYHUKY (B MEPBYIO OYepeb BHOBb U3JIaHHBIC B MEPUOINYECKON HAYTHON
JauTeparype)uist 0ojee AeTadbHOTO IIOHMMAaHHUS BOIIPOCOB, 03BYYCHHBIX Ha JIEKITUH.

[Tpu camocTosTensHON MpopaboTKe Kypca 00yJaromuecs 10JKHbI:

* IPOCMATPHUBATH OCHOBHBIE OTIPE/IEICHUS U (PAKTHI,

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIGKIIMOHHOM 3aHSATHH MaTepUaN U TOTIOJHHUTH €T0 C
Y4E€TOM PEKOMEHJIOBAaHHOM 110 JAHHOM TEME JINTEpaTyphl;

* UI3YYUTHh PEKOMEHJIOBAaHHYIO JTUTEPATYpPY, COCTABISTH TE€3HMCHI, AHHOTAIIMM U KOHCIEKTHI
HanOoJiee BAXKHEIX MOMEHTOB;

* CAMOCTOSITENILHO BBITIOJIHATD 3a/I1aHUsl, aHATIOTUYHBIE TMPEJiaraeMbIM Ha 3aHATHUSX;

* UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTepraibl (POH/Ia OLIEHOYHBIX CPEJICTB.

10 Onucanne MaTepuaILHO-TEXHUYECKOT0 o0ecreveHusl, He0OX0IMMOro /IS ocyIle-
CTBJICHUSIOOPAa30BaTEJBLHOI0 MPOLEcca 10 AUCUMILIMHE (MOLYJII0)

10.1 YueGHo-1260paTopHOe 000py/a0BaHHE

Tabmuna 8 — [lepeuens 00opyTOBaHUS JIAOOPATOPUHU

HanmenoBanue aynquropun

AymaTopus (;rabopaTtopun)

Hcnonezyemoe o0opynoBanue

431/1 Jlaboparopus ob1eit XuMun XUMHYECKas MOCyJa, XUMUYECKHUE PEaKTHUBbBI, H3-
MEpUTENIbHBIE M HarpeBaTelbHble NMPUOOPHI, KOM-
TUIEKT JIEMOHCTPAIIMOHHBIX TJIAKaTOB.
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10.2 TexHn4yeckue v 3JIeKTPOHHbIE CPEACTBA 00yUeHH s

[Tpu mpoBeaeHUM 3aHATHIl UCHOIB3YyEeTCS ayIUTOpHs, 000OpyIOBaHHAs MPOEKTOPOM (cTa-
IIMOHAPHBIM WM MEPEHOCHBIM) Uil OTOOpaskeHUs mpe3eHTauuid. Kpome Toro, mpu mpoBeaeHUU
JICKUUH U MPAaKTUYECKUX 3aHATUN HEOOXOAUM KOMITBIOTEpP C YCTAaHOBJIEHHBIM Ha HEM Opay3epoM U
IIPOrPaMMHBIM 00€CIIEYEHUEM IS IEMOHCTPALUH NIPE3EHTALUH.

Jns peanuzanuu IUCUMILIMHBI IOATOTOBIIEHBI CIIEYIOIINE MPE3EHTAUU:
OcHOBHbIE IOHATHS U 3aKOHBI XUMUH

Crpoenue BelecTna

OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIUI

PactBOpBI 1 Ipyrue qucnepcHble CUCTEMBI

DIIEKTPOXUMUYECKUE MTPOLIECCHI

DNEeMEHTBI KAYECTBEHHOI'O ¥ KOJINYECTBEHHOI'O aHAJIN3a
BBICOKOMOIIEKYIIIPHBIE COEIMHEHUS

NoakownE

11 Uuble cBegeHus

MeToauyeckue peKOMeHAAUHUHU 110 00Yy4YEeHHUI0 JIMI ¢ OTPAHUYEHHBIMU BO3MOKHOCTAMM
310POBbsI H MHBAJIH/I0B

OcBoeHME IUCHHIUIMHBI OOYYaIOIIUMHUCS C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 37I0POBBSI MOKET
OBITH OPraHU30BaHO KaK COBMECTHO C APYTMMHU OOYYalOLIMMUCS, TaK ¥ B OTAENbHBIX Tpynmnax. [Ipeamona-
raroTcs CHEeLUAbHBIE YCIOBHS [UIA MOMYYEHUS 00pa30BaHUs OOYYAIOLIMMHUCS C OTPAHUYECHHBIMH BO3MOX-
HOCTSIMH 3JI0POBBSI.

IIpocheccopcko-ne1arornueckuii COCTaB 3HaAKOMUTCS € NCHXOJIOTr0-(pHU3HOIOIHYECKUMU OCOOCHHO-
CTSIMU O0YYaIOIINXCSI MHBAJIUIOB M JIUL C O'PAHUYCHHBIMU BO3MOXXHOCTSAMH 3[10POBbS, HHANBUAYAIbHBIMU
nporpaMMamu peabunuranrdy nHBanuaoB (mpu Hanuuun). [Ipu HeoOXoANMOCTH OCYLIECTBISIETCS] JONOTHU-
TeNbHAs TOAJEpKKA MPETNOaBaHus THIOTOPAMH, IICHXOJIOTaMH, COLUATBHBIMEI Pa0OTHUKAMH, MPOIIEAITHMA
MOJITOTOBKY ACCUCTEHTaMHU.

B cooTBeTcTBUM ¢ METOIMYECKUMH peKoMeHaanusMu MunoOpHayku PO (ytB. 8 ampens 2014 r. N
AK-44/05BH) B Kypce TpeAroaraeTcs HCIoiIb30BaTh COIUAbHO-aKTHBHBIE H pe(IEKCUBHBIE METOABI 00Y-
YEeHHs, TEXHOJIOTHH COIMOKYJIBTYPHOH peaOHMINTAIlK C eTIbI0 OKa3aHUs MOMOIIU B YCTAHOBICHHH TTOJTHO-
LEHHBIX MEKJIMYHOCTHBIX OTHOIICHUH C IPYTUMH CTYIE€HTaMH, CO3AaHUN KOM(OPTHOTO IICUXOIOTHYECKOr0
KJIMMaTa B CTyaeHueckoi rpynme. [lonbop m pa3paboTka yueOHBIX MaTepualioB MPOM3BOASTCSA C yUETOM
NPEZIOCTABIICHNs] MaTephalia B pa3IniHbIX (opMax: ayJAuaibHOM, BH3yaJIbHOW, C UCIIONB30BAaHHEM CIEIH-
ANBHBIX TEXHUYECKUX CPEJICTB U MHPOPMAIIIOHHBIX CHCTEM.

OcBoenne mucuuiuinHbl dunamu ¢ OB3 ocymiecTBisieTcss ¢ MCHONB30BAaHUEM CPEACTB OOy4YEHHS
o0II1ero M CHenuaIbHOr0 Ha3Ha4deHHs (IIePCOHAIBHOrO M KOJIJIEKTUBHOIO MCIIONB30BaHUs). MarepuaibHO-
TEXHUYECKOe o0ecreueHue MpeycMaTpuBaeT MPUCIIOCOOICHUE ayJUTOpHii K Hyxaam null ¢ OB3.

®dopma npoBeAeHHUs aTTECTALUK AJIS1 CTYACHTOB-UHBAJIMIOB YCTAaHABIMBAETCS C YyUYETOM MHIMBHUIY-
anbHBIX ncuxogusnueckux ocobenHocrer. [ns crynentos ¢ OB3 mpenycmarpuBaercst poctynHas ¢opma
MIPEIOCTABIICHUS 3a/IaHUI OI[EHOYHBIX CPEJICTB, & UMEHHO:

- B [I€YAaTHON WJIM JIEKTPOHHOU (GopMe (ISl I ¢ HapyIIEHUSIMUA ONOPHO-IIBUTATENILHOTO armapa-
Ta);

- B TIeYaTHOM (hopMe WM 3JEKTPOHHOU opMe ¢ YBEIMYCHHBIM MPU(TOM H KOHTPACTHOCTBIO (LISt
JIUI] ¢ HAPYIICHUSIMU CITyXa, pedu, 3peHNs);

- METOJOM YTEHHS aCCUCTEHTOM 3a/IaHusl BCIYX (IS ML C HAPYIICHUSAMH 3PEHHS).

CryneHTaMm ¢ MHBAJTUAHOCTHIO YBEINYMBAETCS BPEMS Ha ITOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BO-
npockl. [t TaKuX CTYACHTOB MpeaycMaTpUBaeTCs JOCTYIHAs (hopMa MPeIOCTaBICHHS OTBETOB HA 3a/IaHUs,
a UIMEHHO:

- MIICBMEHHO Ha Oymare Wix Ha0OpOM OTBETOB Ha KOMIIbIOTEpE (AJIs JIUI] C HAPYLICHHUSMH CIyXa,
peun);

- BBIOOPOM OTBETa M3 BO3MOKHBIX BAPHAHTOB C UCIIOJIB30BAHUEM YCIIYT aCCUCTEHTA (IUIs JIUI] C Ha-
PYLIEHUSAMH ONOPHO-ABUraTENBHOTO aIapara);

* YCTHO (AJIs1 JIULI C HApYIIEHUSIMU 3PEHUs], OIIOPHO-IBUTaTEIbHOTO alllapara).

[Ipu HeoOxoarMocCTH Al OOYYAIOLIMXCSI ¢ MHBAJIMIHOCTHIO IPOLEAYpPa OLICHUBAHUSA PE3yJIbTaTOB
00y4eHHs1 MOKET IPOBOAUTHCS B HECKOJIBKO JTAIOB.
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MNPUJITIOKEHMUE 1

BxoaHO# KOHTPOJIb
Kaxo# BuJ MMeeT BbIpaK€HUE CKOPOCTH NPSAMOU PEaKLIUU
C(1) + O2(r) ©CO2(1)
Hanwucars ruaponu3 kapOoHaTa HaTpUsA, YKa3aTh PEAKLIHUIO CPEIbI.
Kakoii peakTiB 0OHapy>XMBaeT B paCTBOPE HAJIMYKUE HOHOB Fe*??

1) XKenrast KpoBsiHas COJIb;
2) KpacHas kpoBsiHast coJib;
3) JIUMETHIITIINOKCUM;
4) Ponanua ammonus.
JlocTpoiika, Kakoro 3HepreTUYecKoro MoAypOBHS MPOUCXOAUT B aTomMe Ni?
1) 4s 2) 3p 3) 3d 4) 4p
B xakom coeaunenuu crenenb okuciaenus Co paBua +3 ?
1) Fe2[Co(CN)4] 2) [Co (NH3)e]Cls 3) Co(OH)z 4) [Co(H20)6]SO04
Kaxoe u3 mokpwITHif JKeJie3a SBIISETCS aHOHBIM B HEHTpaJIbHOMU cpejie ?
1) CBUHIIOM 2) Xpomom 3) Huxkenem 4) uakoM.

[Touemy B cemelicTBe F€ HauMeHee aKTUBHBIM METAJIIIOM SIBJISIETCS] HUKEIb?

1) Tak Kak UMeeT caMyl0 HU3KYIO TEMIIepaTypy IUIaBICHUS;

2) Tak kak UMeeT HauOOobIIYIO MIOTHOCTB;

3) Tak kak umeeT Hanbosee MOJOKUTEIHHOE 3HAYCHHUE ANEKTPOJAHOTO MOTEHIUAIA;

4) Tak kak umeeT HauOoJIee BHICOKUM MPeJIeN MPOYHOCTH.
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MNPUJITIOKEHMUE 2

JlaGopaTropHbie padoThbI
IIpumepsl 3a1aHUi 1JI 3aLIUTHI

[To Teme «OKUCAUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKIIHI):
1) Yto Ha3pIBaeTCS CTETICHBIO OKUCICHUS ?
2) Jlaiite ompeneneHue 3JIEKTPOHHBIX U MOHHO—AJICKTPOHHBIX ypaBHEHHH. B yem npeumyiiecTBo
MOHHO-DJIEKTPOHHBIX YpaBHEHUH mepes dJeKTPOHHBIM 7
3) Uro Ha3bIBaeTCs OKHCIUTENIEM U BOCCTaHOBHUTENEM? MOryT JI aTOMBI B BBICIIEH CTEIIEHU OKHC-
JieHUs] OBITh BOCCTAHOBUTEISIMU, a B HU3IICH CTENEHU OKUCICHUS — OKuciuTensmu ? OTBET moj-
TBEPAUTE IPUMEPAMHU.
4) 3anuinTe ypaBHCHHUE IS BBIYUCICHUS OKUCIIUTEIIbHO-BOCCTAHOBUTEILHOTO MOTeHIIMANA. B Ka-
KOM HampaBJICHUH IMOMAET peakilys, ecay MOTSHIIMAT OKUCIUTEN OOJbllle MOTeHIIMala BOCCTaHO-
BUTES ?
5) [IpouwnTaiite mpaBmiIO 3NMEKTPOHHOTO OanaHca. [lo kakoMy HMPUHLKITY MOJOUPAIOTCS OCHOBHBIE
kodpuimeHTs! ? CymHOCTh PacCTaHOBKH KOA((UIIMEHTOB B OKHCIUTEILHO-BOCCTAHOBUTEIILHBIX
pPEaKIusAX METOIOM a) ANEKTPOHHOTrOo OanaHca; 6) HOHHO-AJIEKTPOHHBIM.
6) PacckaxuTte o mpoueccax okucieHus u BocctanopieHus. Kak Binusier pH pactBopa Ha mporueccsl
OKHCJICHUS U BOCCTAHOBJICHHUS 7
7) UTo Ha3bIBa€TCSI OKUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIM IKBUBAJICHTOM (M, OKUCIWTENS, m, BOC-
CTaHOBUTEJIS)?
8) PaccraBbTe KOA()(OUIIMEHTHI U YKAKUTE BOCCTAHOBUTEI U OKUCIIUTENh B YPABHCHHSIX (BapHUaHT)

ITo Teme «DyeKTpOXUMHUYECKasi KOPPO3HSI METATIOBY»
1) Uro Ha3biBaeTcs Kopposuei? UeM oTiMyaeTcss XUMUYECKasi KOppO3usi METAJIIOB OT 3JIEKTPOXH-
MUYECKON?
2) Kakoit MeTas CIIy’KUT aHOJIOM M KaTOJJOM B rajlbBAaHUYECKOM 3JIEMEHTE, COCTAaBJICHHOM M3 1M H-
Ka 1 HUKEJS B paCTBOPE AJIEKTPOJINTA?
3) DJAC snemeHTa, COCTaBIEHHOI'O W3 MEJHOIO M CBHUHIIOBOT'O 3JIEKTPOJOB, omylieHHbIX B 0,1 M
pacTBOpBl UX COOCTBEHHBIX cojiel, paBHa 0,48 B. V3aMeHuTcst v pa3HOCTh MOTEHIMAJIOB, €CIIH
B34Th 0,001 H pacTBOpBI? OTBET NOATBEPAUTE PACUETOM.
4) Kakas ranpBaHHyecKas Mapa BO3HHKAeT IPU KOPPO3UU YIJIEPOJUCTOM CTaau B HEUTpaIbHOU
cpene? YKaxuTe MpoLecchl Ha KaToJIe U aHOZE, IPUHUMAsi BO BHUMAHUE, YTO YIJIEPOJNCTas CTAJIb -
CIJIaB KeJie3a C YIJIepoaoM Uit kKapougaom skernesa FesC.
5) CoctaBbTe cXeMy KOPPO3HMOHHOI'O pa3pyllIeHHUs allOMMHHUEBOrO CIiaBa ¢ J100aBKOH MarHus B
KHUCJION Y HEUTpaIbHOM cpeaax.
6) D1eMeHT, aHOI0M KOTOPOTO SIBJISETCS IIMHK, B TEUEHHE JIBYX 4acoB AaBai Tok cuioi 0,8 A. Ka-
KO€ KOJINYECTBO LIUHKA MIPU 3TOM HU3PacX00BaIOCh?
7) IToueMy HEBO3MOXKHO U3MEPHUTH A0COITIOTHYIO BEIMYMHY 3JIEKTPOoAHOTO noteHuana? [puseau-
T€ CXeMY U3MEpPEHUs MOTEHIIHaja ¢ TOMOUIBIO AJIEKTPOJIOB CPAaBHEHUSI.
8) Kak 3aBUCUT CKOPOCTh DJIEKTPOXUMHUYECKONW KOPPO3UH OT CKOPOCTH AHOAHBIX M KATOJIHBIX PEAK-
u?
9) B xakux cpenax npeoOiagaeT KUCIOPOJHAs ASNOApU3aLus, a B Kakux Bogopoanas? Kakas ne-
MOJIIpU3alUs XapaKTepHa i1 aTMoc(epHOii, TOUBEHHON U MOPCKON KOPpO3Uu?
10) ITouemy KOHCEepBHBIE OAHKHU JAETAIOT U3 JYXKEHOTO >Kejle3a, XOTs LIMHKOBAHHOE Kelle30 3alllH-
HIAaeT JIy4YIlle IPU MOBPEKICHUH MOKPHITHS?

ITo Teme «3aKOH SKBUBAJICHTOBY:
1) Yto Ha3bIBaeTCS SKBUBAJIIEHTOM?
2) HaiiTe onpeeneHrue SKBUBAJICHTHON MacChI.
3) Kak onpenensiercst 5kBUBaJeHTHAs: Macca KUCIOThI, OCHOBaHUs, COJIN?
4) I'ne ucnonb3yeTcs 3aKOH YKBUBAJICHTOB?
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5) MoseT a1 3JIeMeHT WM XUMUYECKOe COeIMHEeHNEe 001aaTh HECKOJIbKUMHU 3HAUEHUSIMU SKBUBa-
JICHTA, SKBUBAJICHTHOI MaccChl?

6) Onpenenure SKBUBAJICHTHYIO MaccCy yriiepojia B COeIMHEHUH, coaepxkaiieM 75 % yriepona u 25
% BomOpoOA.

7) 13 1,083 r okucu Metaiia Mpy MpOoKaJWBaHUM ObUT mojiydeH 1 T meramra. Haiiaure skBuBa-
JIEHTHYIO MacCy METajlla U €ro aTOMHYIO Maccy, €ClId CTENEeHb OKUCIIeHus Metaiuia (+2). Yro 3to
3a MeTtay?

[To Teme «CKOpPOCTh XUMHUUYECKHUX PEaKIUid. XUMHUYECKOE PABHOBECUEY:
1) Yto Ha3pIBaeTCS CKOPOCTHIO XUMHUUECKOU peakuuu? E€ equHuIib.
2) YUro Ha3biBaeTcs sHepruei aktuBauu? EE BiusiHuE HA CKOPOCTh XUMUYECKOM peaKIuu.
3) Haiitre GpopMyIUpOBKY 3aKOHA JIEUCTBYIOIIMX MAacC W MPHUBEAUTE MAaTEMaTHYECKOE BBIPAKEHUE
3TOr0 3aKOHA: &) JUIsl TOMOTE€HHBIX CUCTEM; 0) /Ul FETEPOTrE€HHBIX CUCTEM.
4) OObsicCHUTE BIUSHUE KOHIICHTPAIMH U TEMIIEPATyphl HA CKOPOCTh XUMUYECKUX PEaKIUH.
5) Bo ckoybKO pa3 MU3MEHUTCS CKOPOCTh HEOOPATUMOM PEaKlUM, €CI KOHIICHTPAIMIO MCXOIHBIX
BEIIECTB YBEIMYUTH B ISATh pa3 (BapHaHT)
6) Uto Ha3bpIBaeTCs XMMHUYECKUM paBHOBecueM? [IpuBeauTe HECKOIBKO MPUMEPOB XHUMHYECKOTO
paBHOBECHS.
7) Paccuuraiite 3Haue€HNE KOHCTAHThI PABHOBECHS ISl CIEAYIOIIUX T'OMO- U T€TEPOr€HHBIX CUCTEM
(BapmaHT)
8) punmun Jle-1llatense.
9) Bo ckonbKO pa3 U3MEHHUTCS] KOJUYECTBO MPOAYKTA PEaKIMH MPH YBEIHMUYEHUU JaBIICHUS B CHC-
Teme B 3 paza? (BapuaHT)
10) Kak HE0OX0aMMO U3MEHHUTh TEMIIEpaTypy U JaBIE€HUE, YTOObI CMECTUTh XUMUYECKOE PaBHOBE-
CH€ B CTOPOHY MPOAYKTOB peakiuu? (BapuaHT)

ITo Teme «I'maponn3 conenr:
1) UTo NOHUMAIOT O] TUAPOIUIOM COJIeH?
2) Bee 1 conu pu pacTBOPEHUH B BOJIE MOJABEPraroTcs TIpoian3y? OTBET NOSICHUTE.
3) Uro Takoe KOHCTaHTa BOJIbl, HOHHOE Mpou3Be/ieHne Bobl? Kakue 3HaueHus! UMEIOT 3TH BEJINYH-
HBI?
4) Yro Taxoe pH, pOH?
5) Kakue BemiecTBa Ha3bIBaIOTCSI UHAUKATOPAMHU, JIJISl UETO UX UCIIONIb3YI0T? YTO Ha3bIBAE€TCS UH-
TEpBAJIOM Iepexo/ia MHAUKaTopa?
6) Berunciure koHnenTpaniio noHoB H 1 OH (r-noH/1T) 1 yKaxuTe Peakiiio CpeJIbl B PacTBOPAX.
7) Hanumure ypaBHEeHHE peakiMy THIPOJIN3a COJIM B MOJIEKYJISIPHOM U KpaTKOM MOHHOH (Gopme 1o
BCEM BO3MOKHBIM CTYNEHSIM. (BapHaHT)
8) [aiite onpenenenue crenenu ruaponusa. Kakue Gakropsl BIUAIOT Ha cTeNeHb ruipoinsa. O0b-
SICHUTE BJIMSTHUE KaX0T0 (haKkTopa.
9) Uro nokasbiBaeT KOHCTaHTa ruIponn3a? Onpenenure KOHCTaHTY THAPOIU3a AT coiel. (Bapu-
aHT)
10) Ykaxure GpakTopbl, KOTOPBIE BIUSAIOT Ha CMEIIEHHE THIPOJIUTHIECKOT0O paBHOBecHs. B Kakyio
CTOPOHY CMECTUTCS THJIPOJIUTHYECKOE paBHOBECHUE MPH J100aBIEHNN COOTBETCTBYIOIIErO peareHTa?
OtBeT nosicHUTE. (BapuaHT)
11) Hanmummute B MOJIEKYJIIPHOM M MOJIEKYJISIPHO-UOHHOM (hOpMe YpaBHEHUS PEAKIIHMA, MPOTEKA0-
IIMX NIPH CMEIINBAHUM JIBYX COJIEH (BapHaHT).
12) T'uaponu3 B IPOMBIIIIEHHBIX MPOIECCaX U B )KHBOM OpPTraHU3Me.

[To Teme «2neKTpoaU3»
1) Yto Ha3pIBaeTCS SIAEKTPOIU3OM?
2) B xakoii 1ocienoBaTeabHOCTH UAYT MIPOLIECCHl HA KaToJe U aHojie?
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3) Haiite popmynupoBKy 3akoHa Dapanest. CKoiabKo cepedpa BBIICTUTCS MPU MPOITYCKAaHUH TOKA
cuioit 4 A B Tedenue 2 4 5 muH 50 ¢ yepes pactBop conu cepedpa?

4) [IpuBeauTe mpruMep BTOPUYHBIX MPOLIECCOB MPHU AIIEKTPOIIU3E.

5) Uto Ha3bIBaE€TCS BHIXOOM IO TOKY ?

[To Teme «PacTBOpBI. DAEKTPOIUTUYECKAS TUCCOLIUALIUS
1) Yto Takoe AJIeKTPOTUTHIECKAS TUCCOIHAINs?
2) B yem cyIIHOCTb 3J€KTPOIUTHYECKOM AUCCOLalun?
3) Kakue BemecTBa Ha3bIBaIOTCS AICKTPOJIUTAMU?
4) Yem oTnnyaroTcs ciadble 3JIEKTPOIUTHI OT CUIIbHBIX?
5) Kak KOTM4eCTBEHHO XapaKTePU3YETCsI MPOIIECC MIEKTPOIUTHICCKON JUCCOIUAINH cTTaboro U
CUJIBHOTO JIEKTPOIUTOB?
6) Kakast quccornmaius Ha3bIBa€TCs CTYIIEHYATOMN?
7) Kakue hakTopbl BIUSIOT HA MIPOILIECC AICKTPOJUTHUSCKON TUCCOITHAITAHN ?
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HPUJIIOKEHUE 3

IIpakTH4eckune 3agaHust

HpnMep NMPAKTUYIECKOI'0 3aIaHU4 110 TEME: «CTPOCHI/IG aTOMOB. HepnounquKnifl 3aKO0H. Hepnoxm-
YyeCckaf cucremMa 3JIEMEHTOB»

Bapuanr 1.

Kenezo (Ne 26) oOpa3yeT HECKOJBKO OKCHJIOB, KOTOPBIC MPOSIBISIOT PAa3IUYHBIA XUMHUYCCKUN
xapakTep. YKa3aTb OKCHII, 00J1a1ato1ii aM(pOTEpHBIMHA CBOMCTBAMHU:

1)  FeO +HCI 3)  FeO;+ KOH
2)  FeO + SO, 4)  Fe,03 + KOH

o2 6
VKkazaTh COCMHCHHE, B COCTAB KOTOPOTO BXOAUT aHHOHBI C KOH(UTyparueit 25° 2p° U KaTHOHBI C
o 140 £ 0.
koH(purypanueit 4d” 55°:

1)  ZnCl, (Ne 30, Ne 17) 3)  InFs(Ne 49, Ne 9)
2) SO (Ne38,Ne8) 4)  YF3(Ne39,Ne9)

Kaxoe u3 onpeneneHuii COOTBETCTBYET IIPaBUILHOMY JUISl TIOHATHUS «QHEPIUsl HOHU3ALUN:

OHeprusi, HeoOXoaUMast JJIsl MPEBpAIeHUs] HEUTPaTbHOTO aTOMa B OTPHIIATENBHO 3apsDKEHHBIN
WOH.

DHeprusi, HeoOX0AUMAs ISl OTPHIBA AIIEKTPOHA OT HEBO30Y)KICHHOTO aToMa.

OHeprusi, KOTOPYIO HEOOXOIUMO 3aTpaTuTh, YTOOBI cJelaTb AaKTHUBHBIMH BCE MOJIEKYIIbI,
coJlepKalIrecs B MOJIE JaHHOTO BELIECTBA.

OHeprusi, KOTopas BbIAENSETCS WIN MOTJIOUIAeTCcsl IpU 00pa30BaHUM MOJIS CI0XKHOTO BEIIECTBA U3
IIPOCTHIX.

Kaxoit u3 anemeHTOB 001a/1a€T JTyYIIUMU BOCCTAHOBUTEILHBIMU CBONCTBAMU:

1) Sb(Ne5l) 3)  Cr(Ne24)
2) Te (Ne 52) 4) Ba (Ne 56)

B kakoM cocTossHHHI OJICKTPOHLI 6y,ZLy'T O6J'I8.I[21TL 0oJiee HU3KHUM 3aI1acoM SHEPTrUu:

1)  4d 3)  5p
2)  4f 4  6s
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Bapuanr 2.

1 [To anekTpoHHO# hopMyIie ONpeAeIUTe, B KAKOK TPYIIE PACIIOI0KEH dJIEMEHT
1) 2 2) 5 3) 7 4) 4

2 B xakoMm mepuojie HaXOAUTCS HIEMEHT C 3JIEKTPOHHOU (popmynoi

1) 5 2) 4 3) 3 6

3 BHemHss 251eKTpOHHAs 000J109Ka aToMa uMmeet Gopmyiry. Kakoii 3To amemenT?
1) K 2) Ca 3) Sc

4 Kakue 371eMEHTbI OTHOCATCSA K S- 371eMeHTaM? DJIEMEHTHI C 3aI10JTHEHUEM:

1) S-TIOJTypOBHS 2) P-TIOAYPOBHS

3) d-moxypoBHs 4) f-momypoBHs

5 Kakwue snemenTtsl oTHOCSTCS K f- 2memenTam?

1) JlanTaHoUIBI

2) I"ajorensr

3) [I&nouHo3eMenbHbIE 3JIEMEHTHBI

6 B xakoM repuojie HAaUMHAETCA Y aTOMOB 3all0JIHEHUE dJIEKTPOHaMU f-1101-ypoBHs?

1) 4 2) 5 3) 6 7

7 Ilo 351eKTpOHHOM (opMyJie OIpeaesInTe KaKOW U3 3IEMEHTOB OTHOCUTCS K p-3JIeMeHTaM?

1)

2)

3)

8 Kakast u3 31eKTpOHHBIX (OpMYJT COOTBETCTBYET 0003HaueHuto Ti (22)?

1)

2)

3)

9 Ilo snexTpoHHOIl (opMmyle 3ieMeHTa ONIPEACINTE MAaKCUMAJIbHYIO IIOJIOXKHUTEIbHYIO CTEIECHb
OKHCJIEHHS, KOTOPYIO OH MOXET MPOSIBIISITh B COETUHEHUSX

1) +2 2) +3 3) +5 +4

10 YUem oTanyaroTcst 31eMeHTbl—1300aphl?

1) KonmgecTBoM MpOTOHOB

2) KonnuecTBOM HEHTPOHOB

3) ATOMHOI Maccoit

11 Onpenenuts KOJTUYECTBO MPOTOHOB B S/IPE aTOMA :

1) 120 2) 78 3) 198 4) 276
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IMPUJIOKEHUE 4

KOHTPOJIBHAS PABOTA
Bapuant

1. OnpenenuTe KOJIMYECTBO BEIIECTBA SKBUBAJICHTAa M MOJISIPHYIO MacCy 3KBUBAJICHTOB (oC-
dopa, kucioposa u 6poma B coenuaenusix PHs, H,O, HBr.

2. HanumuTe 37eKTpOHHBIE (OPMYIBI aTOMOB 3JIEMEHTOB C MOPSIKOBBIMH HOMEpamu 9 u
28. IlokaxkuTe pacnpenesieHUue 3JEMEHTOB 3THUX aTOMOB IO KBAHTOBBIM sueiikam. K kakomy
AJICKTPOHHOMY CEMEHCTBY OTHOCHUTCS KaXIbI U3 3TUX DJIEMEHTOB?

3. HUcxoast U3 MOJIOKEHUs] TepMaHUs M TEXHEIMs B MEPUOJUYECKON CUCTEME, COCTaBbTe
dopMyJibl ME€Ta- U OPTOr€PMAaHUEBOM KHUCIIOT, U OKCHJA TEXHEIUs, OTBEYAIOIINE UX BBICUIECH
CTeTeHU OKUCIIeHus. M300pa3ute popMyIbl STHX COeTMHEHUH IpadUIeCKH.

4. BpIYMCIHTE KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIACIUTCS IPH BoccTaHOBiIeHUH Fe,0O3 me-
TaJNTMYECKUM allFOMUHUEM, eclii Obu1o monydyeHo 335,1 r xkenesa.

5. Berauciure QGE gg CTIEYIOIINX PEaKIHii:

A) 2NaF + Clyry = 2NaCl + Fay

0)PbOs) + 2Zn() = P + 2Zn0Ox

MoskHO 11 TIoNTy4uTh GTOP 1O peakiuu (a) 1 BocctaHoBUTh PhO, imaKoM o peakuuu (0).
6. OxucneHue cepbl U €€ TUOKCHAA TPOTEKAET M0 YPAaBHEHUSIM:

a) Sy + O2 = SOy,

0) 250,y + Oz = 2503(y).

Kak nm3mennrcs CKOpPOCTB 3TUX peaKHHfI, €ClIH 00bEMBI Ka)K)IOI\/’I N3 CUCTEM YMCHLIIUTH B 4YC-
ThIpe paza?

7. BbruucauTe MOJSPHYIO KOHLEHTPALNIO U MOJSIPHYIO KOHIIEHTpauuio dkBuBasieHTa 20%-

HOTO PacTBOpa XJIOPUAA KaJIbIHs TUIOTHOCTBIO 1,178 r/em’.

8. CocTaBbTe HOHHO-MOJIEKYJISIPHOE U MOJIEKYJISIPHOE YpaBHEHUS THIPOJIN3a, IPOUCXOIIIE-
ro nipu cmemmuBanuu pactBopoB KyS u CrCls. Kaxxnas u3 B3sThIX coselt Tuaponusyercs HeoOpa-
THUMO /10 KOHIIa ¢ 00pa30BaHUEM COOTBETCTBYIOIINX OCHOBAHUS U KUCIIOTHI.

9. Peakiuu BBIPa)KalOTCS CXEMaMHU:
P+HIO; + H,O = H3PO, + HI
H»S + Cl, + H,O = H,SO,4 + HCI

CocrtaBbTe 3JE€KTpOHHBIE ypaBHEHUs. PaccTaBbTe KO3(pPUIMEHTH B ypaBHEHUSAX PEAKLIUU.
JIns kax 101 peakliuy yKa)XUTe, KaKoe BEIECTBO SIBIISIETCS OKUCIUTENEM, Kakoe — BOCCTAHOBH-
TeJIeM; KaKO€ BEIIECTBO OKUCIIAETCS, KAKOE — BOCCTAHABJIMBAETCSI.



10 yBeHHqHTCH, YMCHBIIUTCA WUJIA OCTAHCTCH 663 U3MCHCHHSA Macca HHHKOBOﬁ IIJIaCTUHKHU
npy B3aMMOIeHCTBHH ee ¢ pacTBopamu: a) CuSQOy; 6) MgSOy; B) Pb(NO3),? ITouemy? CocTaBb-
TE DIICKTPOHHBIE M MOJICKYJISIPHBIC YPABHEHHUS COOTBETCTBYIOIIMX PEAKIIHH.

11. CoctaBbTe CXEMY raJIbBaHHMYCCKOI'0 3JIEMEHTA, B OCHOBE KOTOPOI'O JIC)KUT pCaKIus, IIpo-
TEKaromas 1o ypaBHCHHUIO

Ni + Pb(NO3), = Ni(NO3), + Pb

Hanummre 310eKTPOHHbIE YPaBHEHHS aHOJHOTO M KAaTOMHOTO mpoieccoB. Berancnnte DJIC
s1oro snemenra, ecian [Ni%*] = 0,01 mous/n, [Pb?*] = 0,0001 mons/1. OtBer: 0,064 B.

12. Kakue conu 00yclnaBiInBaiOT KECTKOCTh MPUPOJHON BobI? Kakyro jkeCTKOCTh BOABI Ha-
3BIBAIOT KapOOHATHOM, HeKapOoHaTHON? Kak MOXKHO ycTpaHUTh KapOOHATHYI0, HEKapOOHATHYIO
KecTKocTh? Hanummre ypaBHEHUSI COOTBETCTBYIOIIUX PEaKLIUM.

13. [NomumepoM Kakoro HEMpeJAeTbHOTO YIIIEBOAOPOAA SIBIISICTCS HaTypallbHbIA Kaydayk? Ha-
IUIIUTE CTPYKTYpHYIO (hopMyiy 3Toro yrieopopoaa. Kak HaspIBaroT mpolecc MnpeBpalieHust
Kayuyyka B pe3uHy? UeM 10 CTPOECHHUIO U CBOICTBAaM pa3IMyYalOTCs KaydyK U pe3uHa?

14 BoccranoBnenne OJHOT'O U3 OKCHU OB KEJIC3a UACT I1O0 CXEME:
Fes0u(x) + Si(k) — Fe(x) + SiOa(x).

Bo3moskeHn mm 3ToT mpouccce npu CTaHAapTHBIX YCJIOBI/UIX? OtBer MNOATBCPAUTH PaCUCTOM.

Bemectso A Hozgg, kJ>K/MOJIb 80298, JI>x/MoI1b
Fe30ax) -1117,7 151,46
Sig - 18,82
Few - 27
SiOyu -859,4 40
1) -601,1;2) 712,8; 3) -599,73; 4) -7772,8.

15. Ilpu cmemmBanuu 2 MoJib BelecTBa A ¢ 2 MoJib BellecTBa B B HeKoTOpoM o0bemMe K MO-

N —
MEHTY HACTYIUIEHUs paBHOBecus B oOparumoii cucreme 2A + 2B <«— 4]1 obpazoBanocs 1,6

MoJib BemlecTBa /. Uemy paBHa koHcTaHTa paBHOBecHs? OTBET MOATBEPAUTH PACUETOM.

1)0,316; 2)3,16; 3)2,03; 4)1,25.

16. Vimeercst T3 Sn 107 r-mon/n Sn*2 // [H+] = 107 r-non/n /H,, Pt
Yemy paBHa BenmunHa IJ1C TaKOF(1 sneMeHTa? OTBET NOATBEPAUTH PACUETOM.

1)0,1105B;  2)0,169B; 3)0,405B; 4)0,287B.
17. Yxa3arb npaBWIBHBIN OTBET JIJIS TIPOIIECCOB Ha 3JIEKTpoj1axX mpu padore I'D n3 Ne 16
1)  SnA(-):Sn*%-2 e _ s
Pt, H, K (+) : 2H,0O + 2 é — H, + 20H"
2)  SnA(-):Sn°-2 e _ sn®
Pt,HzK(+):2H++2é — H;
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3) Pt,Hy A (-):2H,0-4 € — O, +4H"
SnK (+):Sn?+2€ — Sn
4) Pt HbA(-):2H" +2 € — H;
SnK(+):Sn-2 € — Sn*?
18. ITouemy aTmoc¢epHast KOppOo3us ABISIETCS IEKTPOXUMHUUECKON KOPpO3Hel MeTaioB?
1) Tak kak MeTa/u1 KOHTaKTHPYeT ¢ mapamu H,O Bo3myxa;
2) Taxk KaK MeTajul KOHTAKTHPYET C KHCIOPOJIOM BO3yXa;
3) Tak kak MeTay1 KOHTAKTUPYET € ANEKTPOIUTOM 0OpPa30BAHHBIM IIPU B3aUMOJICHCTBUU
YIJIEKHCIIOTO ras3a ¢ BJIarou;

4) Tak kak meTa KOHTAKTHUPYCT C OKUCIIUTCIIEM U JJICKTPOJIUTOM.

19. Uznenve u3 Ti ¢ 3aKIENKOM M3 MACCHBUPOBAHHOM CTalld, HAXOIUTCS B MOPCKO# BOJE.
+2 +2 o
E1i “mi = +0,10B; Epe /e = +0,17B. Ykazare npaBHIbHBIA OTBET 3JIEKTPOTHBIX MPOIECCOB.

1) TiA@) :Ti—>Ti+2+2é
FeK(+):Oz+4é+2H20—>4OH'
2) TiA() :Ti—>Ti+2+2é
FeK(+):2H++2é—>H2

3) Fe A (-) Fe— Fe'2+2€

TiK (+) :0; + 4 e+ 2H,0 — 40H"
4) FeA (-):Fe—>Fe+2+2é

TIK () 2H +2€ — Hy

20. Mznenue u3 Ti ¢ 3aKiienKod W3 MacCUBUPOBAHHOM cranu, Haxoautcs B pactBope LICI.
+2 +2 o
E1i “mi =-1,63B; Ere “/re = -0,35B. Yka3aTh npaBUIBHBIN OTBET 3JIEKTPOAHBIX MPOILIECCOB.

1) TiA@) :Ti—»Ti+2+2é
FEK(+)12H++2é—>H2

2) TiA() :Ti—»Ti+2+2é

Fe K (+):0, + 4 € +2H,0 — 40H
3) FeA(-):Fe—»Fe+2+2é
TiK(+):2H++2é—>H2

4) FeA(-):Fe—»Fe+2+2é
TiK (+) :0, + 4 e+ 2H,0 — 40H
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21. B xakoii cpe/ie BHITOIHEE HCIIOJIb30BaTh KOHTAKT Fe/Ti

1) B mopckoii, Tak kak D/IC MeHbIIIe.

2) B pactBope LiCl, tak kak D/IC meHblie.

3) B mopckoii, Tak kak DJ]C umeer Oobliice 3HaYEHHUE.

4) B pactope LICl, tak kax D/IC nmeet Gosbliiee 3HaYCHUE.
OTBeT NOATBEPAMUTE PEIICHUEM.

22. PacctaBuTh KO3(DPUITMEHTHI METOIOM JISKTPOHHOTO OajlaHca:
K>Cr,07 + HCI — KCI + CrCl; + Cl, + H,0.
VYkazatb cymmapHoe 3HaueHue KoddduiuenTa s paBoil yacTH:

1) 84 2) 15 3 14; 4 42

OtBeT IMOATBCPAUTDL PCHICHUCM.
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