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1 O0uue mos10:xxeHUs

Pabouas mporpamMma AUCHUIUIMHBI «XUMUS» COCTaBJIE€HA B COOTBETCTBUU C TPEOOBAHUSAMU
denepanbHOro TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHIAPTa, YTBEPKIECHHOTO MpukazoM Mu-
HUCTepcTBa oOpa3zoBanusi U Hayku Poccuiickoii @eneparuu Ne 481 ot 31.05.2017r., m ocHOBHOU
npodeccuoHanpsHOM  oOpa3oBarenbHOM — mporpammbl  «IIpoMbllllieHHOE W Ipa)KAaHCKOE

CTPOUTENHCTBOY MO HarpaieHuto moaroroBku 08.03.01 CtpouTenscTBo.

3anayn HaxoquTh OnTHMajbHBIE YCIOBHS IS MPOTEKAHHMS XUMHUUYECKUX MPOLIECCOB;
AUCIIUITTHHBL OIMCHIBATH XMMH3M OCHOBHBIX XMMHYECKHX IPOLECCOB; OBJIAAETh IPUEMAMU
¥ METOAMKAMHM PEIIEHHS] KOHKPETHBIX 3a1a4 U3 Pa3iMYHbIX Pa3JeloB XUMUH;
BBIABJIATH B3aMMOCBSI3H MEXK/Y OTAEIbHBIMU XUMHIECKUMH MPOIIECCAMH.
OcHoBHBIE 1. OCHOBHBIE NOHATHS ¥ 3aKOHBI XUMUH
paszesnsl / TEMbI 2. CtpoeHue BemecTBa
AUCIHILTAHBI 3. OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIUi
4. PacTBODBI M IPYIHE AHUCIIEPCHBIE CHCTEMEI
5. DIEKTPOXUMHYECKUE TIPOLIECCHI
6. DJEeMEHTHI KAYECTBEHHOTO M KOJMYECTBEHHOIO aHAIN3a
7. BBICOKOMOIIEKYJIAPHEIE COETMHEHHS

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):

Ta6mumma 1 — KoMneTeHImu 1 MHAMKATOPHI UX TOCTHXKCHHS

Kox o ®I'OC Nuaukatopel 1OCTHXKEHUS [Inanupyemblie pe3ynbTaTsl 00y-
YEeHHUS 110 AUCLUIIIIHE
YHuBepcanbHbIE
Ob6menpodeccnoHanbHbIe
OIIK-1 OIIK-1.1. 3HaTh QyH/JAaMEHTaJIbHbIC TOHS-

CrniocobeH pemiatb
3a/1a4u podeccuo-
HaJIbHOH eI TeNbHO-
CTH Ha OCHOBE HC-
TI0JIb30BaHHUS TEOpEe-
TUYCCKHX U IIPAKTH-
YEeCKHUX OCHOB €CTe-
CTBCHHBIX U TCXHU-
YeCKUX HayK, a Tak-
K€ MaTeMaTHn4eCcKoro
amrmapara

3HaeT TeOpHUI0 U OCHOBHBIE 3aKOHBI B
00JacTl €CTECTBEHHOHAYUHBIX U 00-
IIEUHXEHEPHBIX AUCHUIUIUH
OIIK-1.2.

YMeer BBIABIATH U KiIacCUpULIpPO-
BaThb (1)I/ISI/II-ICCKI/I€ U XUMHUYECKUC ITPO-
LIECCHI, TPOTEKAIOIINE Ha O0BEKTE
npo¢eCCuOHANBHON NeATETHHOCTH,
pelaTh HHKEHEPHbIE 3aJ1auu C I10-
MOIIBI0 MATEMaTHYECKOTO armapara
OIIK-1.3.

BnazleeT HaBbIKaMU PCIICHUA THUIIO-
BbIX MH)KEHEPHBIX 3a/1a4 HAa OCHOBE
TEOPETUIECKHUX HCCIIeIOBaHUH, 0Opa-
OOTKHM pacueTHBIX U IKCIIEPUMEHTAIIb-

THs1, 3aKOHBI U TEOPUH COBPEMEH-
HOHM ¥ KJTACCUYECKOM XMMHUH, OC-
HOBHBIE XUMHYECKHE SIBJICHUS.

YMeTb npuMeHATh pusnyeckue
3aKOHBI 1 MAaTEMaTUYECKHE METO-
JIbl JUIS PeIlieHus 3a]1a4 TeOpeTH-
YEeCKOro U MPHUKJIAJHOTO XapaKTe-

pa

Brnaners HaBbIKaMH TOCTaHOBKH U
MIPOBEICHUST XUMUYECKOTO IKCIIE-
puMeHTa, 00pabOTKH U aHaIH3a
Pe3yabTATOB IS PEIICHUS TTPaK-
THYECKUX 3aJ]1a4




Koa mo ®1'0C Nuaukatopel 1OCTHXKEHUS [Tnanupyembie pe3ynbTaThl 00y-
YCHUS 110 AUCIUIIIINHE

HBIX JAHHBIX BECPOATHOCTHO-
CTaTUCTHYCCKHUMHU MCTOJaMH

[Ipodeccuonanpubie

3 MecTo nucuMmIMHbI (MOIYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM
NPOrpamMMbl

Jucuumimnna «Xumus» uydaercs Ha 1 kypce B 1 cemectpe.

JlucuuIiiHa BXOAUT B coctaB Onoka 1 «/lucuumimHel (MOAYNH)» W OTHOCUTCS K
00s13aTeILHON YaCTH.

Jli1st OCBOEHUSI AUCIUTUIMHBI HEOOXOAMMBI 3HAHHS, YMCHUSI, HABBIKK U (WJIM) ONBIT MPAKTHU-
YECKON NeATebHOCTH, COPMUPOBAHHBIC B MPOIECCe M3YyYSHUS MIKOJIBHOTO IUKIIA TUCIUILINH:
OCHOBBI 0€30MIACHOCTH KU3HEACATEIbHOCTH, XuMusi, Pusnka.

3HaHMs, YMCHHS U HABBIKU, C(HOOPMUPOBAHHBIC TIPU U3YUCHUH JTUCIUIUIMHBI « XUMHS», 0Y-
JyT BOCTPEOOBAHBI PU U3YUYCHUU JUCIUILTHHBL DU3MKA.

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

4 O0beM TUCHUNIHHBI (MOAYJISI) B 3a4eTHBIX €IMHUIIAX C YKA3aHHEM KOJIMYeCTBA
aKaJeMHYeCKHX YaCOB, BbI/IeJIEHHbIX HA KOHTAKTHYI0 padoTy o0yuyaloumuxcs ¢ npe-
nojasareJsieM (110 BUAaM y4eOHBIX 3aHATHII) 1 HA CAMOCTOAITEJILHYIO padoTy 00y4a-
IOIIUXCA

OO01mmas TpyI0eMKOCTh (00beM) MUCIUTUIHHBI cocTaBisieT 3 3.¢., 108 akax. gac.
Pacnipenenenue 00bemMa AUCIUILIMHBI (MOIYJIs) TI0 BHIAM y4eOHBIX 3aHSATHI MPEICTABICHO

B Ta0uIe 2.

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

Bcero akagemn-

O0BbeM TUCHUILINHBI
YeCKUX 4aCo0B

OO61mas TpyA0eMKOCTh TUCIUTUTHHBI 108

KonTakTHas aynuropHas padora o0y4alummxcs ¢ npenogasaresnem (o

. 12
BH/1aM y4eOHBbIX 3aHATHII), BCero

B ToM uncie:

3aHATHS JIEKIHOHHOT0 THNA (JICKIIMU U UHbIE YUeOHBIEC 3aHITHS, TIpeIycMaT-
pHBaroIIMe MPEUMYIIECTBEHHYIO Tiepeaady yueOHol nHpopMaIiu neaaroru- 4
YeCKUMH paOOTHUKAMU)

3aHATHA CEMUHAPCKOI'o TUIIA (CGMI/IHapI)I, IMPAKTUYCCKHUEC 3aHATHSA, TPAKTHU-

KyMblI, Ja0OpaTOpHbIE pabOThI, KOJJIOKBUYMBI U MHbIE aHAJIOTUYHBIE 3aHSTHS) 8
CamocTtosiTeibHAs padoTa 00yyalomMXCcsl M KOHTAKTHasA padoTa, BKIIO-

Yarolasi rpyMnIoBble KOHCYJIbTAIlMH, HHIMBUAYAIbHYIO0 paboTy 00ydaronuxcs

C ImperoaaBaTCIAMnu (B TOM YHUCJIC UHAVBUAYAJIbHBIC KOHCYJ'H)TaI_II/II/I); B3auMO- 92
JieiicTBUE B 2JIEKTPOHHOM HH(POPMAIIMOHHO-00pa30BaTeNbHOM cpejie By3a

[TpomexxyTouHast arTecTamnusi 0OyJaronuxcsi — 3adeT ¢ OIEHKON 4




5 Conep:kaHue TUCHUILUIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE MO TeMaM (pa3/esiam)
€ 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 00yUYaOIIUXCS U TPYIOEM-
KOCTh (B Yacax)
KonrakTHas pabora nmpemnoiaBare- CpC
HaumenoBanue paszienos, TeM U COJIEpKaHUE Ma- 751 ¢ 00YJArOIIMMHUCS
Tepuana Jlekmun | Cemmuap- | Jlabopa-
CKHE TOpPHbIE
(mpaktu- | 3aHATHS
YECKUE
3aHSTHUSA)
TexHuKa 0€30MaCHOCTH, OXpaHa Tpy/a 05 )
OCHOBHBIC TIOHATHS U 3aKOHBI XUMUH
1 1 0,5 15
CrtpoeHue BemiecTBa
p 1 0,5 5
OcCHOBHBIC 3aKOHOMEPHOCTHU NMPOTEKAHUA XUMHYICCKUX
peakuuit 0,5 0,5 1 20
PacTBOpEI 1 Apyrue QUCIIEPCHBIE CUCTEMBI
p pyr p 0,5 05 0,5 20
DIEKTPOXUMHYCCKHE 1T OLICCChI
P P 0,5 1 15 20
971eMEHTHI KaUeCTBEHHOTO M KOJIMYESCTBEHHOTO aHaJIN3a
0,5 0,5 5
BricokoMoneKkyIIsipHEIE COCANHCHU
P 05 0,5 5
HUTOTo
4 4 4 92
M0 JMCUUNJIHHE

6 BHeayauTopHasi caMOCTOSITeIbHAsI PA00Ta 00yYAIOIIUXCS MO TUCIUTIIIHHE
(MoayJr0)

[Ipu nmaHMpOBaHUU CaMOCTOSITENBHOUW PabOTHI CTYIAEHTY PEKOMEHAYeTCS PYKOBOACTBO-
BaThCs CIAEIYIOUIMM paCIpe/IeICHUEM YacOB Ha CAMOCTOATENIbHYIO paboTy (Tabnuia 4):

Tabnuna 4 — Pekomenayemoe pacnpeiesieHre 9acoB Ha CAMOCTOSTEIIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATENbHON PadOTHI KoanyecTBo yacoB
V3ydeHne TeOpeTHIECKHUX Pa3IeNIoB TUCIUTUINHEBI 60
[TonroroBka K 3aHATHSIM CEMHUHAPCKOTO THUINA 8
[ToaroroBka k 1abopaTopHbIM paboTaM, ohopmiIeHHE 24

1ab0paTOPHOTO KypHAIa, MOATOTOBKA K 3alIUTE Ia00PaTOPHBIX
paboT; moATroTOBKAa M 0hOPMIICHHE KOHTPOIBHON PabOTHI

92




7 OueHoYHbIE CPEACTBA /I NPOBEICHNS TeKYLIero KOHTPOJIsA
U MPOMEKYTOYHOM aTTecTanuy 00y4arIuXxcs M0 JMCHHILIMHE (MOLYT10)

Tabmuna 4 — [Macniopt ¢oH/Ia OIIEHOYHBIX CPEJICTB

KoHuTpoJsmpyemsle dopmupyemas HanmeHoBanue
pa3naeJibl (TeMbl) KOMIIeTeHIIMSI OLIEHOYHOI'0 Iloxa3aTesu oleHKH
JAUCUHMILTUHBI CpeacTBa
OCHOBHBIE TIOHSTHS W 3a- OIIK-1 1. JlaGopaTtopHnas | 1. Brimonaenune  nmabo-
KOHBI XUMHUH pabora «3akoH OK- | paTOpPHBIX pPabOT, HAIUYHE
BUBAJIEHTOB)» 3anuceil B J1aOOpaTOpHOM
2. IIpakTHueckas | )KypHaie, yCTHBIA OIPOC 110
pabota Nel TeME C IEJNbI0 BBISBJICHUSA
OCHOBHBIE 3aKOHOMEPHO- 3. JlaGopaTopHas | IIyOUHBI M CHUCTEMAaTH4HO-
CTH XMMUYECKUX pPEeaKIUn pabora «CKOpOCTH | CTH 3HaHUM, HaBBIKOB palo-
XMMHUYECKOH  peak- | Thl C JINTEPaTYypHBIMH HMC-
U1 TOYHUKAMHU
4. JlaGoparopHas
pabora «l'maponus | 2. Bremmonnenue mpak-
coJiei» TUYECKUX 3aJaHUN JUIS pas-

PactBopbl U npyrue awc-
MIEPCHBIE CUCTEMBI

DIEKTPOXUMHUCCKUE
HPOLIECCHI

Bce paznensi

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

5. JlaGopaTopHas
pabora  «Oxucnu-
TEJIBHO-
BOCCTAHOBUTEIILHBIC
peaKIm»

6. JlaGoparopHas
pabota «Koppo3susi»
7. JlaGoparopHas

BUTHS CIIOCOOHOCTHU ImpuMe-

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

KOHCIICKTA 110 TCMC.

pabota  «DnekTpo-

T3

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

ayauTopHOi paboTel. OOy-
YafOIIUECs] BBIMOJIHSIOT 3a-
JaHUS IS TIPOBEPKH YCBO-
eHus matepuaina. OleHuBa-
eTcs TpPaBWIBHOCTh pellle-
HUS MOJICJTIHHBIX 3a7a4.

Meroanueckue Marepuainsl, ONPEICISIOINE MPOLEAYpbl OLCHUBAHMS 3HAHUM, YMEHWH,
HaBBIKOB M (MJIM) OMbITAa JAEATENBbHOCTH, MPEJCTaBICHBl B BUJE TEXHOJOTHYECKON KapThl JAWCIH-

nHbI (Tabnuia 5).




Tabmmia 5 — TexHosornueckas Kapra

No HaumeHoBaHue Cpoxnu HIkana oue- Kpurepun
OLIECHOYHOI0 CpPe/ICTBA BbINOJIHEHUS HUBaHHUS OIlCHNBAHUS
1 cemectp
Ilpomerccymounan ammecmayus 6 gpopme 3auem c OUeHKOU
1. | JTaGoparopnas paGora B pamkax maGopa- | 10 6aymoB * | Beimmonnenue - 2
TOPHOTO 3aHSTHUS 7 pabor = | 6amios/paboTa,
70 6amnoB | opopmiienne  nmado-
paTopHOro KypHaja
- 2 Oamio/pabora,
yCcTHasi 3ammura (1o
Bompocam) 6 0aioB.
OreHuBaeTCs BIaje-
HUE  MaTepuaiom,
€ro CUCTEMHOE OCBO-
€HHe, CIocoOHOCTh
NPUMEHSTh HY)KHBIC
3HaHWS, HaBBIKH H
YMEHUS TIPU aHaIH3e
POOJIEMHBIX CHUTYa-
UH.
2. | IlpakTuyeckas pabora B pamkax mpaktu- | 10 6aymoB * | OuenmBaercs Biaje-
YEeCKOT0 3aHITHS 2 paboThl = | yye MaTepualIoM,
20 6anm0B | ero cucremHoE 0CBO-
€HHE, CIIOCOOHOCTh
MIPUMECHSITh HY>KHBIC
3HaHUS, HABBIKH U
YMEHUS TP perie-
HUM MIPAKTHYECKUX
3amaHuil. bambl
YMEHBIIATCS TIPO-
MOPIMOHAIBHO TPO-
[EHTY MPaBHILHOCTH
pereHusl.
3. | KonTponbHas pabora B Teuenue cemect- | 5 6amioB * | Bamibl HAUMCHSAIOTCS
pa 22 3352491 = | ponOpIHOHATEHO
110 Gamnos | pponenty npasmis-
HOCTH peIIeHUsI.
HUTOI'O: - 200 6amoB -
Kpurtepuu oneHKku pe3y/1bTaTOB 00y4eHHs 10 JUCHUIIMHE:
0 — 40 % oT MakcUMaldbHO BO3MOXHOH CyMMBI OajlIOB — «HEYIOBJIETBOPUTEIHHO»
(HEeZOCTAaTOYHBIN YPOBEHB ISl IPOMEXYTOYHOH aTTECTAlMH 110 TUCIUILINHE);
41 — 54 % oOT MakCUMaJlbHO BO3MOXXHOW CYMMBI OaJJIOB — «YJAOBJIETBOPUTEIHHOY
(OoporoBbIi (MUHUMABHBIN) YPOBEHb);
55 — 74 % 0T MaKCUMaJIbHO BO3MOXHOM CYMMBI OaJlJIOB — «XOPOILOY» (CpeHUI YPOBEHbD);
75 — 100 % ot MakcuManabHO BO3MOKHOM CyMMBbI 0a/lIOB — «OTJIIMYHOY» (BBICOKUH (MaKCH-
MaJIbHbIN) YPOBEHB).

3aganus 1J19 TeKylero KOHTPOJIs
1. JlaGopaTopubie paboTsl Nel-7 — BeinmonHeHue 1 oopMiIeHne 1a00paTOpPHOro KypHaa, a
TaK)Ke HAJIMYUe CIEIOACSK/IbI (Xanara) 00s13aTebHO.
Heo6xoauMelii MUHUMYM HH(OpPMAIMK B JJAOOPaTOPHOM KypHase BKIIOYAeT:

* Aarty,
. Ha3BaHHE PabOTHI;
. yYpaBHEHUS PEaKIUii;



. YCIIOBUS X MTPOBEICHUS;

. B JTa0OPaTOPHBIN KypHAT TaKKEe BHOCSTCS MPEIBAPUTEILHBIC PACUEThI, BCE KCIIe-
pUMEH-TaJbHBIC JaHHBIC (MAcChl HABECOK, pa3Mephbl aTMKBOTHI, 00bEMBI MEPHBIX KOJIO W TUTpaH-
TOB, KOH-IIEHTPAIIMH PACTBOPOB U T.I.), pacdeT pe3yabTaTOB aHAIM3a M MX CTaTHCTUYECKas oOpa-
0O0TKa;

. OKOHYATEJIbHBIE BHIBOBI.

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

2. [IpakTHueckue 3a1aHusl BBITOJIHAIOTCS B paMKax MPaKTHYECKOro 3aHATUsA. TeMaTuueckue
0JI0KHM 3aJJaHUil IpEACTaBIEHBI B IPUIIOKEHNN 3.

3. Meroanueckue yka3aHusi 1 KOHTPOJIbHBIC 3a/1aHus (110 BapHaHTaM) JUIsl CTYJICHTOB 3a04-
HUKOB WH)KEHEPHO-TEXHUYECKUX (HEXUMHUYECKUX) CIeHHAILHOCTEN M1 d(PPEKTUBHOM caMOCTOS-
TeNbHOU PabOTHI CTYJACHTOB Pa3MEIICHBI B CUCTEME JIMYHBIX KAOMHETOB CTYACHTOB, PACIIOJIOKCH-
HbIX Ha O(HIIMATBPHOM CaliTe YHHMBEPCHTETa B WH()OPMAIMOHHO-TEICKOMMYHUKAITMOHHOW CETH
«HTepHeT» 10 anpecy: https://knastu.ru/students.

8 VYuedHo-MeTOAMYeCKOEe M HHPOPMALMOHHOE 00ecnedeHHe TUCIUILTUHBI (MOTYJIs1)

8.1 OcHoBHasi JuTepaTypa

1. Axwmetos, H.C. O6mas u Heopranudeckas xumus : yueOHuK ans By3oB / H. C. Axmeros. -
5-€ u3., ucnp., 4-e u3x., uctp. - M.: Beicias mkona: Axanemusi, 2003; 2001; 1998. - 744c. 535k3
2. I'munka, H.JI. O6mas xumus : yuebnuk 11t By3oB / H. JI. I'munka; nox pen. B.A.Ilonkoga,

A.B.babkoga. - 18 -¢ u3z., nepepad. u nom., 17-e uzn., nepepad. u gorm. - M.: FOpaiir, 2011. - 886¢.
3985k3

3. I'munka, H.JI. 3agaun u ynpaxsaenus mo obmeit xumun / HJL. I'mubka. —u3a. crep.- M.:
KnoPyc, 2011. —240c.

4. ®posos, B.B. Xumus : yuebnoe mocodue s By3os / B. B. @posos. - 3-¢ uzj., nepepad. u
noi. - M.: Beiciias mkona, 1986. - 543c¢. u3-23k3 a6-653K3

5. Endumos, B.M. OcHoBBl 00miei XuMuu [DIEKTPOHHBIN pecypc] : ydeOHOe Moco-

6ue/B.N.Enpumos, 2-e uza. - M.: HULL UH®PA-M, 2015. - 256 c. // ZNANIUM.COM : snek-
TPOHHO-OMOIMOTEeYHast cucteMa. — Pexxum noctyma: http://www.znanium.com/catalog.php, orpa-
HUYEHHBIN. — 3ari. ¢ 3KpaHa.

8.2 JlonmoJHUTEIbHAs JIUTEPATYypa

1. Koposun, H.B. O6mas xumus : yaeOHUK 1151 cTyaeHToB By3os / H. B. Koposus. - 9-e u3n.,
nepepad. - M.: Beiciias mkomna, 2007; 2004; 2000; 1998. - 557¢. 31 sk3
2. Vraii, SI.A. OOGmas u HeopraHuyeckasi XuMus : yueOHuK Juist By3oB / S. A. VYrail. - 4-e usn.,

crep. - M.: Beicas mikoia, 2004; 2002; 2000; 1997. - 528c. 9773

8.3 MeToauueckue yKa3aHusi Il CTYJI€HTOB 110 OCBOEHHIO I CHUILIMHBI

1. 3akon skBuBaneHTOB: MeToanueckue ykazanus /Coct. B.B. Cazonos. Komcomomnbsck-Ha-
Amype: Komcomonbckuii-Ha-AMype roc. TexH. yH-T, 2002. — 8 c.

2. Kommiekcubie coequnenus: Meroaudeckue ykazanus /Coct. B.B. Tenemnr. — Komcomoinbck-
Ha-Amype: 'OYBIIO «KHAI'TY», 2003. — 8 c.
3. CKOpOCTh XMMHUYECKUX peaKuii. XUMUYECKOE pABHOBECHUE.: METOINYECKHE YKAa3aHUs K JIa-

6oparopHoii pabote 1o Kypey «O01as u Heopranuueckas xumus» / coct. : H./l. Hazapenko. —
Komcomonbck-Ha-Amype: ®I'BOY BIIO «KHAI'TY», 2015. - 10 c.


https://knastu.ru/students

4, Karanu3: MmeToanueckue yka3zanus K JJabopatopHoi padoTe 1o Kypey «Oo01mast Xumus /
coct. H.JI. Hazapenko. — Komcomonsck-Ha-Amype : ®I'BOY BIIO «KHAI'TY», 2015. -8 c.

5. PactBopsI : MeTOIMYECKHE YKa3aHUS K BBIMTOJTHEHUIO TAOOPATOPHON pabOThI MO KypCy
«O6mas xumus» / coct. H.JI. Hazapenko. — Komcomonsck-ua-Amype: @I'BOY BIIO «KHAT'TY »,
2015, 7 c.

6. XKectkocTh BoAbI: MeToauueckue ykazanus K JJabopatopHoi paboTe 1mo odmieit xummn/
Cocrt. .1. 3onoTapeB. — Komcomoinbck-Ha-Amype: 'OYBIIO «KHAI'TY», 2004. - 7 c.
7. DNEKTPOIUTHYECKAS JUCCOIUAIINS: METOJMYECKHE yKa3aHus K JabopaTopHoil paboTe 1o

Kypcy «O011ast u Heopranudeckas Xxumus» / cocT. : B.B. Tenem — Komcomonbsck-Ha-Amype:
OI'bOY BIIO «KHAI'TY», 2015. -9 c.

8. Ianponus coneit: Meroauueckue yka3anus /Coct. H.B. Pemuzosa, H.J[. Hazapenko. Kom-
comonbck-Ha-Amype: TOYBIIO «KHAI'TY», 2008. — 17 c.
9. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH: METOIUYECKUE YKa3aHUs K BHITOJTHEHUIO Jia-

O6opaTopHoi paboThl Mo Kypcy «O6mast xumusi» / coct. .M. 3omortapes, H.JI. Hazapenko — Kom-
comonbck-Ha-AMype : @I'BOY BIIO «KHAI'TY», 2015.-10c.

10. DIIeKTPOXUMHUYECKass KOppo3ust MeTauioB: Meroaunueckue ykazanus / Coct. .M. 3omoTa-
peB. - Komcomonbck-Ha-Amype: KoMcomonbckuii-Ha-AMype rocyAapCTBEHHbIM TEXHUUECKUN YHU-
BepcureT, 2008. - 12 c.

11. Onexrponu3: Metonuueckue ykazanus /Coct. .M. 3onorapes. — KomcoMobck-Ha-
Amype: 'OYBIIO «KHAI'TY», 2003. - 10 c.
12. P — DJIEMEHTHI: METOIMYECKUE YKa3aHUs K BBIITOJHEHHIO Ta00paTOPHOIT paboThI 1O KypCy

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

13. d — 3JIeMEeHTBI: METOIMYECKUE YKa3aHHsI K BBIMOJHEHHIO JIAOOPATOPHBIX PabOT M0 Kypcy
«O06mas u Heoprannveckas xumus» / coct. T.A. KynukoBa. — Komcomoinbck-Ha-Amype : DI'BOY
BIIO «KHAI'TY», 2011. — 12 c.

14. Opranudeckue MoJIMMepbl: METOJIMYECKUE YKa3aHUs K BBIIIOJIHEHUIO JJAOOPAaTOPHBIX padboT
1o kypcy «O06mas xumus» / coct. I.M. PemuzoB. — Komcomosbck-Ha-Amype : ®I'BOY BIIO
«KaAI'TY», 2004. — 11 c.

YkazaHHbIe METONYECKHE MaTepHabl TaKOKe pa3MeIeHbl o azpecy:
https://knastu.ru/students/nu4HbIil KaOUHET.

8.4 CoBpemeHHbIe npodeccHOHATbHBbIE 0a3bl JAHHBIX U HH(OPMAIMOHHBIE CIIPABOY-
Hbl€ CHCTEMbI, HCII0JIb3yeMble NIPU OCYLIECTBJICHHH 00pa30BaTEJbHOIO Npouecca
10 JMCHHUIIHHE

1. PedeparuBHo-6ubmmorpadpuueckue 6a3pl nanHbix BUHUTU no ectecTBeHHBIM —Haykam
(http://www.viniti.ru/products/viniti-database) » "Xumus", "®usuka", "buonorus" u npyrue
2. WNudopmanronHo-niouckopass cucremMa @enepanbHOr0 HHCTUTYTa MPOMBIIUIEHHOW €O0-

creernoctu (http://new.fips.ru) » TlosHbIC TEKCTHI POCCUHCKUX MATECHTOB U 3aBOK
3. basza manaeix MINCRYST (http://database.iem.ac.ru/mincryst) » Kpucramiorpadude-
CKHe JaHHble MUHepanoB HCTUTYTa 3KciepuMeHTanbHON MuHepanoruu PAH

4. bank manneix PAJIDH (http://www.chem.msu.su/rus/chinfo/raden/welcome.html) »
CopnepxuT nHGOPMAIUIO 1O PAAUALIMOHHBIM M YHEPreTUYECKUM MapaMeTpaM JIBYXaTOMHBIX MOJIe-
Ky

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

6. Alkalinity Calculator (or.water.usgs.gov/alk) » Ba3a naHHBIX 1O IIETOYHOCTH U METO/IaM
€C ONIpCACIICHHA.

7. Biocatalysis-Biodegradation Database (eawag-bbd.ethz.ch) » ba3za manubix comepur

UH(GOPMAIIHIO 0 MUKPOOMOTUYECKUM OMOKATATUTHUECKUM PEAKIUAM U criocobaM Ouoaerpagaun
KCEHOOMOTHUKOB.


http://www.viniti.ru/products/viniti-database
http://new.fips.ru/
http://database.iem.ac.ru/mincryst)
http://www.chem.msu.su/rus/chinfo/raden/welcome.html
http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcome.html
http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcome.html

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) » pecypc, npeanasna-
YEHHBIN JUIsI YYCHBIX U OMOIMOTEYHBIX paOOTHUKOB, KOTOPBIM HY)KHA JOCTOBepHast oubnuorpadu-
yeckasi HH(GOpMalLlKs; MO3BOJISIET ONMPENEIUTh UM OTBEPAUTh Ha3BaHUs U a00peBUATYpHI KypHa-
JI0B, BKJIIOUEeHHBIX B yka3aTenu Chemical Abstracts Service (CAS) ¢ 1907 rona.

9. Chemical Data Access Tool (java.epa.gov) W unpopmarms o 370pOBbe U 0€30MaCHOCTH
npencrasiennas EPA mox kontponem Toxic Substances Control Act (TSCA), 4To0BI y3HATH
0oJIbIIIe 0 XUMUKATaX, KOTOPBIE MTPOU3BEACHbI WU UMnopTupoBansl B CIIIA.

10.  ChemExper Chemical Directory (www.chemexper.com) P Karanor XuMHYECKHX BELICCTB
U MX MTOCTaBILIUKOB.

11.  ChemDB Web Interface Index (cdb.ics.uci.edu) » ChemDB mnpemiaraer 6ecriaTHbIi OH-
JaifH HHCTPYMEHTApHiA 1o XUMHHU. TeKylas Bepcus CoaepKuT 0osee 4 MIH OMMCAHUI COeTUHEHUI
u 6osee 8 MITH U30MEPOB.

12. Chemical Search Engine (www.chemindustry.com) P ba3a maHHbBIX 110 (hapMaKooruye-
CKOM M OMOTEXHMYECKON HMHIYCTpUM, HAyYHOMY OOOpYyIOBaHHIO M T. NI. MIMeercs KaTalor KHWT,
CIPaBOYHHMKOB, )KypHAJIOB U OIOJIJIETEHEH.

13.  Chemical Structure Lookup Service (cactus.nci.nih.gov) P «AnpecHas KHHra» Mo XUMH-
4eCKUM CTpyKTypaM. O0beIuHAET HECKOIBKO 0a3 JaHHBIX 110 XUMHH.

14, ChemSpider (www.chemspider.com) P Pecypc OTKpBITOrO J0CTyIa, 00eCreunBarOIIUit
JOCTYIl K MHJUIMOHAM OTHMCAaHUN XUMHYECKUX CTPYKTYp. IIOMCK MPOBOIUTCS MO HECKOJIBKUM Oa-
3am, B ToM ynciie PubMed u NCBI Entrez u np.

15.  ChemSynthesis (www.chemsynthesis.com) P> ba3za gaHHbBIX XHMHYECKHX BEIICCTB, CO-
JIEPKUT Takke MHPOpMALMIO MO METoJaM MX CHHTe3a M (U3WYECKUM CBOMCTBAM, TaKUM Kak
IUIOTHOCTb, TOYKA IJIABJICHHSI, TOYKA KUTICHUS U T.]I.

16.  Crystallography Open Database (www.crystallography.net/cod) P basa gaHHBIX Kpu-
CTAJUIMYECKUX CTPYKTYP OPraHMYECKUX, HEOPTaHMUECKUX, METAJUIO-OPTaHUIECKUX COSAUHEHUHA U
MUHEPAJIOB, 32 UCKIIIOUEHUEM OHOTIOIUMEPOB.

17.  EarthChem (www.earthchem.org) P CaiiT npeaiaraer A0CTyN K TeOXUMHUYECKOM, METPO-
JIOTUYECKOU, TeoXpoHoJIorndeckoi nupopmanuu, B Tom uncie yepe3 the EarthChem Library, the
EarthChem Portal(6a3s1 manabix PetDB, SedDB, GEOROC, NavDat, USGS, and GANSEKI),
PetDB, NAVDAT, SedDB, and Geochron.

18.  eMolecules (www.emolecules.com) P 0a3a jgaHHBIX [0 UCCIICAOBAHUSIM B 00J1aCTH Opra-
HUYECKON XUMUH.

19.  Jmol (jmol.sourceforge.net) » Bbpayszep JAVA mas mowcka W300paKeHHH XUMHUYECKUX
CTpYKTYyp B dopmate 3D, B TOM uncie OHOMOJIEKYN, KPUCTA/LUIOB U T. 1. [Ipennaraercs Takxe aHU-
MHUpPOBaHHAs JEMOHCTPAIIHUSI.

20.  NIST Chemistry WebBook (webbook.nist.gov) P Caiit npegocTasisieT J0CTYIT K JaHHBIM
no xumuu 1 pusuke. Komnexun nogaepxusatorcs [Iporpammoii NIST.

21.  Organic Chemistry Portal (www.organic-chemistry.org) » Ilopram aias XHMHKOB-
OpPTraHUKOB.

22.  Organic Chemistry Resources Worldwide (www.organicworldwide.net) » Ilopran npen-
Jlarae€T aHHOTHUPOBAHHBIN KATAJIOT CAUTOB 10 OPTAaHUYECKOW XUMUHU.

23.  PubChem Project (www.syntheticpages.org) P Ilouck Gojee 8 MJIH COeMHEHHI 1O pa3-
TgHBIM KputepusM. Caiit nonaepxkuBaercsi HarmoHanbHBIM EHTPOM IO OMOTEXHOJIOTHSIM.

24.  Spectral Database for Organic Compounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) P Ba3a maHHBIX 1O CIIEKTpaM OpraHUYecKUX coeauHeHuil. [lomnepkuBaercs
HarnmoHansHBIM HHCTUTYTOM TIEPEIOBOM MPOMBINUICHHON Hayku U TexHonoruu (National Institute
of Advanced Industrial Science and Technologies), Anonus.

25.  spectroscopyNOW.com (www.spectroscopynow.com) P becruiaTHbIi OHIIAH pecypc 1o
CTHIEKTPOCKOITUM M CHEKTPOMETPUHU (DJIEKTPOHHBIE >KYPHAIBI 10 aTOMHOM IMHCCHUH, JIA3€PHOH U
1a3MeHHo# criektpockonuu, MK crniekrpockonuu, paMaHOBCKOM CIIEKTPOCKOIIUY H TIp.).

26.  SPINUS-WEB (www2.chemie.uni-erlangen.de/services/spinus/) » Cnektper u SIMP
XUMHUYECKHUX CABUTOB, KOHCTAHTHI B3aMMOICHCTBHYSI, U TIOJHBIE CIIEKTPBI MOJIEKYJISIPHBIX CTPYKTYP.
27.  SyntheticPages (www.syntheticpages.org) » Dto OecriiatHas WHTEpaKTHBHAs 0a3a JaH-
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HBIX 10 XUMHUYECKOMY CHHTE3Y.

28.  TOXNET (toxnet.nlm.nih.gov/index.htm) P ba3za naHHBIX MO TOKCUKOJOTHUH, OMACHBIM
XUMHYECKHM COCTMHECHUSM, COCTOSTHHIO OKPY)KAOIIEH CPe/Ibl U 3M0POBBSI.

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

30.  DnextpoHHO-OMOMMOTeuHass cuctema IPRbooks. JIunensuonnsiii moroBop Ne EII44 Ne
001/9 na mnpenmocraBieHHE JOCTyNa K AJIEKTPOHHO-OMOnmoreuHoit cucrteme I[PRbooks WK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

31. OnexkrponHo-Oubmoreunas cucrema eLIBRARY.RU. [loroBop Ne EIT 44 Ne 004/13 na
OKa3aHue yCayr JOCTyTIa K JIEKTPOHHBIM U3JJAaHUSIM HK3
191272700076927030100100150016311000 ot 15 ampenst 2019 r.

8.5 Ilepeyenb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHHMKAUMOHHONW ceTn «UHTep-
HET», He00XOAUMBIX /IJIsl OCBOCHUS M CIUILINHBI (MO1YJIs1)

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

2. Xumuueckwuii nopran http://www.xumuk.ru

3. EcrecTBeHHOHayuHBIII 00pa3oBaTeNbHbIM MOpTal [DIEKTPOHHBIN pecypc]. - Pexum poctyma:
http://en.edu.ru, cBo6OAHBIA.

8.6 JIMIeH3U0HHOEe U CBOOOJHO pacnpocrpansieMoe mnmporpammMmHoOeE oﬁecneqelme, HC-
MOJIb3yeMO€ NMPH OCYIIECTBJICHUHA OﬁpaSOBaTeJIbHOFO nmpomecca mo AUMCHHUILIMHE

Tabmuna 7 — [lepedeHp UCTIONB3yeMOT0 IPOTPAMMHOTO 00ECTICUSHHSI

Haumenosanue [10 PexkBH3HTHI / yCIOBUS UCTIONB30BAHUS
Microsoft Imagine Premium JlunensnonHpi 1orosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBo0Oo1Has TUIIEH3US], YCIIOBUS UCIIOJIb30BaHUS TI0 CCBLIKE:

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

9 Opranu3auMoHHO-TIeJaAroruyecKue ycaoBus

Opranuzanus o0pa3oBaTeIbHOIO MPOLEcca PErIaMEHTHPYETCsl YUeOHbIM IJIaHOM M paciiu-
caHueM y4yeOHbIX 3aHATHH. SI3bIk 00ydeHus (mpenojaBaHusi) — pycckuil. [[is Bcex BUAOB ayau-
TOPHBIX 3aHATUN aKaJJEMUYECKUI Yac yCTaHABIINBAETCS NPOAOKUTEIBHOCTHIO 45 MUHYT.

[Ipu popmMupoBanuu cBoeil MHAMBUAYAIbHON 00pa30BaTEIbHON TPAEKTOPUN 00ydarOIIUiCs
UMeeT MPaBO Ha Mepe3ayeT COOTBETCTBYIOIMUX AUCHUIUIMH U MPO(ECCHOHANBHBIX MOAYJIEH, OCBO-
€HHBIX B IIPOLIECCE MPEIIECTBYIOIIET0 00yUeHUs, KOTOPbI 0CBOOOKIAeT 00yUaroIerocst T Heoo-
XOJIMMOCTH UX ITIOBTOPHOI'O OCBOCHHSI.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

Y4eOHbIil mporiecc Mpu NPenogaBaHUK Kypca OCHOBBIBACTCS HA MCIONb30BAHUH TPAIHIIU-
OHHBIX, MHHOBAIlMOHHBIX 1 MH(POPMAIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUN. TpaaulinoHHbIE 00-
pa3oBaTeNbHbIE TEXHOJIOTUH MPEICTABICHBI JEKIIUIMU U CEMUHAPCKUMHU (MTPAKTUYECKUMU) 3aHSATH-
SAMU. HHHOB&HI/IOHHBI@ 06p330BaTCJ'[BHBI€ TEXHOJIOTMHU HCIIOJIB3YIOTCA B BUAC HIMPOKOIo0 MpUMEHC-
HUSl aKTUBHBIX M MHTEPAKTUBHBIX (OopM mpoBefeHus 3aHATUH. MHbOopMaImoHHble 00pa3oBaTenb-
HBIC TCXHOJIOTHH PCATU3YIOTCA IIYTEM AKTUBH3allUU CaMOCTOSITEIILHOU pa6OTI)I CTYACHTOB B HH-
dbopMarmoHHOK 00pa3oBaTEeIBLHON Cpelie.

9.2 3aHATHSA JEKIIUOHHOI0 THIIA

JIEKIIMOHHBIN KypC MpEArnoyiiaraeT CUCTEMaTU3MPOBAHHOE HU3JI0KEHHE OCHOBHBIX BOIIPOCOB
yueOHOro IJaHa.

Ha mepBoit nekiuu JeKTop o0s3aH MpenynpeluTh CTYISHTOB, TPUMEHHUTEIbHO K KaKOMY
6a3oBoMy y4eOHUKY (yueOHHUKaM, yueOHbIM TOCOOMSIM) OyIeT MpOUnTaH Kypc.
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JlekMOHHBIN KypC JOJKEH JaBaTh HAaMOOJBIINN 00beM MHGOpMAIMU B oOecrieunBaTh 00-
Jee Tiy0oKoe OHUMaHuEe y4eOHBIX BOIPOCOB MPH 3HAYMTEIBHO MEHBIIEH 3aTpare BPEMEHH, YeM
9TO TpeOyeTcs OOJBITMHCTBY CTYJCHTOB Ha CAMOCTOSITSIIBHOE H3ydeHUE MaTepHralia.

9.3 3aHATHS CEMHHAPCKOI0 THNA

CemuHapckue 3aHATHS NPEJCTABIAIOT COOON NETATU3ALMIO0 JIEKLIMOHHOIO TEOPETHYECKOrO
MaTepuaia, IPpOBOASATCS B LIEIAX 3aKPEIUICHUS Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/IEIbl.

OcHoBHOM (OpMOI ITPOBEICHUSI CEMUHAPOB SABJISIETCS 00CYXeHHE Hanbosee MpoOIeMHBIX
U CIIOKHBIX BOIPOCOB IO OTAEIHHBIM TEMaM, a TaKke pa300p MPUMEPOB U CUTYalUi B ayAUTOPHBIX
ycinoBuax. B o0si3aHHOCTH mpernofaBaTess BXOAAT: OKa3aHUE METOANYECKON MOMOILIM U KOHCYJIb-
TUPOBAHUE CTYIEHTOB 110 COOTBETCTBYIOIUM TEMaM Kypca.

AKTHBHOCTb Ha CEMMUHAPCKUX 3aHATHAX OLICHUBAETCS IO CIAEAYIOLUIUM KPUTEPUSIM:

* OTBETHI Ha BOIIPOCHI, ITPEAIAraeMble MIPENOJaBATEIIEM;

* Y4acCTHE B IUCKYCCHSIX;

* BBIIIOJIHEHHUE NTPOCKTHBIX U MHBIX 3aJaHUM;

* ACCUCTHPOBAHUE MPENOIABATENIO B IPOBEACHNUN 3aHATUH.

OTtBeT noKeH OBITh apryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIOXKHBIM, COJEpXKaTb
CCBUJIKM HA UICTOYHMKH.

JlokJ1anpl ¥ ONIIOHUPOBAHUE JOKJIAZOB MPOBEPSAIOT CTENEHb BIAJCHUS TEOPETUYECKUM Ma-
TEpPUAJIOM, a TAKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYkIACHUU.

OnenuBanue 3aJaHuil, BBIIIOJIHEHHBIX HA CEMUHAPCKOM 3aHATHM, BXOJUT B HAKOILJICHHYIO
OLICHKY.

9.4 CamocTosiTesibHasA padoTa 00yUyaomMXxcsl MO0 JMCHUIIHHE (MOYTI0)

CamocrosrenbHas padoTa CTyJEHTOB — 3TO IIPOLECC aKTUBHOIO, LI€JIEHAIPABICHHOIO MIPH-
oOpeTeHMs CTyJIEHTOM HOBBIX 3HaHUI, yMEHU 0e3 HEelOoCpPEeICTBEHHOIO y4acTHs IperojiaBaTels,
XapaKTEPU3YIOIUIC MPEIMETHOW HANpaBIEHHOCTHIO, YPPEKTUBHBIM KOHTPOJEM M OLIEHKOH pe-
3yJIBTaTOB JIE€ATEIILHOCTU 00YYarOIerocs.

[lenu camocTOsATENIbHON pabOTHI:

* CUCTEMAaTHU3alus U 3aKPEIJICHUE IOJYyYEHHBIX TECOPETHMYECKHUX 3HAHMHW M NPAKTHYECKUX
YMEHUH CTYJICHTOB;

- yriyOJeHne U pacliipeHre TeOPeTUYECKUX 3HaHUH;

- (hopMHUpOBaHHE YMEHUH HCIIONb30BaTh HOPMATHBHYIO U CIIPAaBOYHYIO JOKYMEHTAIMIO,
CIELUAIIbHYIO JTUTEPATYPY;

* pa3BUTHE T03HABATENbHBIX CIHOCOOHOCTEH, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpraHU30BAHHOCTH;

* (hopMHpOBaHHNE CAMOCTOSATEIHHOCTH MBILUIEHHUS, TBOPUECKONW MHUIIUATUBBI, CHOCOOHOCTEM
K CaMOpPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3allii;

* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas pad0oTa MOXKET OCYILECTBIIATHCS MHAWBUIYAIBHO WM IPYNIIAaMH CTYAECH-
TOB B 3aBUCUMOCTH OT 1LI€JIH, 00beMa, YPOBHSI CIOKHOCTHU, KOHKPETHON TEMATHUKH.

TexHoorHsl OpraHu3ali CaMOCTOSTENIbHON paboThl CTYJEHTOB BKIIIOYAET MCIIOJIB30BaHHE
MH(OPMALIMOHHBIX U MaTepUaIbHO-TEXHUUYECKUX PECYPCOB YHUBEPCUTETA.

[Tepen BbImosHEHHEM OOYyYarOIIMMUCS BHEAYIUTOPHOM CaMOCTOATENBbHOM paboThl mperno-
JIaBaTeIb MOKET IMPOBOJAUTH MHCTPYKTAXK IO BBINOJHEHUIO 3a1aHUs. B HHCTpyKTaX BKIIFOYAETCA:

- LIeJIb U COJIepKaHUE 3a1aHus;

* CPOKH BBIIIOJIHCHHS;

* OPUEHTHUPOBOUYHBIN 00bEM pabOTHI;

- OCHOBHbIE TpeOOBaHUs K pe3ybTaTaM paboThl U KPUTEPUU OLIEHKH;

* BO3MOYKHBIE TUITUYHBIE OITMOKH MTPU BITOJIHEHHH.

WHcTpyKTa)X TPOBOAUTCA MPEINoiaBaTeieM 3a cueT 00beMa BpeMEHH, OTBEJIEHHOTO Ha U3Y-
YEHUE NUCLUIUIMHBIL.
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KoHTpoJib pe3ynbTaToB BHEAYIUTOPHONW CaMOCTOSITEIIBHOW pabOThI CTYJACHTOB MOXKET TPO-
XOJIUTh B MUCHbMEHHOH, YCTHON WJIM CMEIIaHHON dopMe.

CTyneHThl TOJKHBI HOIXOIUTh K CaMOCTOSITENIbHON paboTe Kak K HauBakKHeHIieMy cpeni-
CTBY 3aKpEIUICHHS U PAa3BUTHS TCOPETHUSCKUX 3HAHMIA, BBIPAOOTKE SIMHCTBA B3TJIS0OB HA OTAEIb-
HBIE BOIIPOCHI Kypca, IPUOOpETEHUs ONpeAeIEHHBIX HABBIKOB M MCIOJIb30BaHUS MpodeccuoHab-
HOU JIUTEpaTypBl.

[TomereHus uisi CaMOCTOSITENIEHOM pabOThI 00YUaAIOIIUXCSI OCHAIIIEHBI KOMITBIOTEPHOU TeX-
HUKOH C BO3MOXHOCTBIO MOAKIIIOUEHUS K ceTn «VHTepHEeT» U 00ecreueHneM JTOCTyIa B AJICKTPOH-
HYI0 HH(QOPMAIIMOHHO-00pa30BaTEIbHYIO CPEly OPraHU3alIUu.

9.5 Meroanuyeckue yKa3aHus JJIs 00y4aIOMIMXCS 110 OCBOEHHUIO THCIUTIITHHBI

[Tpy M3y4eHun AMCUUILUIMHBI 00YYaIOIIMMCS LIEIecO00pa3HO BBITOIHATH CICAYIOIINE PEKO-
MEHIAIH:

1. U3yuenne yueOHOM TUCIUIUIMHBI JJOJDKHO BECTHCh CUCTEMATHYECKH.

2. [Nocne n3ydyeHHs Kakoro-iubo paszzena 1o ydeOHUKY MIIM KOHCIIEKTHBIM MaTepuaiaM pe-
KOMCHAYCTCA 110 IMaMATHU BOCIIPONU3BCCTHU OCHOBHLIC TCPMUHBI, OIIPCACIICHUA, ITIOHATUA pa3aciia.

3. Oco0oe BHUMAaHUE CIIEYET YACIUTh BHIIIOJHCHHUIO OTYETOB O MPAKTHUECKUM 3aHSATHUSIM
U MHAUBUAYAJIbHBIM KOMIIJICKCHBIM 3aJIJaHUSAAM Ha CaMOCTOATCIIbHYIO pa60Ty.

4. Bes TemaTHKa BOIIPOCOB, U3YYaeMbIX CAMOCTOSITEIIBHO, 3a/1a€TCsI Ha JICKIHSIX Mpeno/iaBa-
teneM. MM ke aroTcss MCTOYHUKY (B MEPBYIO OYEPEb BHOBb U3JJaHHBIE B IEPUOANYECKON HAYUHON
JaUTeparype) i 0oJiee IeTATBHOrO MOHUMAaHKS BOIIPOCOB, 03BYYCHHBIX HA JICKIIUH.

[Ipu camocTosTensHON TPOpabOTKe Kypca 00yJaromuecs T0JKHBIL:

* IPOCMATPHUBATh OCHOBHBIC ONPE/ICICHUS U (DAKTHI;

* IIOBTOPUTDH 38,KOHCHCKTI/IpOBaHHBH71 Ha JICKHUOHHOM 3aHATUN MAaTCpHaJl U JOIMOJIHUTL €TI0 C
Y4ETOM PEKOMEHIOBAHHOM 10 JJAHHOH TEME JIUTEPATYPHI;

* UIBYYUTb PCKOMCHAOBAHHYIO JIUTCPATYPY, COCTABJIATL TC3UCHI, AaHHOTAIIMK W KOHCIICKTBI
HanboJiee BAXKHBIX MOMEHTOB;

* CaMOCTOATCIIBHO BBIIMMOJHATE 3aJaHUS, aHAJTOTUYHBIC MTPCAJIaracMbIM Ha 3aHATHUAX

* UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTepuaibl (OH/Ia OLIEHOYHBIX CPEIICTB.

10 Onucanue MaTepuaIbHO-TEXHHYECKOr0 o0ecrieyeHHs1, HeOOX0IMMOrO JIsl  OCy-
1IeCTBJIEHUS1 00Pa30BaTEJIbHOI0 MPOLECcca MO JUCHUNINHE (MOLYII0)

10.1 Yue6Ho-1200paTOpHOE 000pYy/A0BaAHHE
Tabnuua 8 — Iepedyens 060pyaoBaHus 1a00paTOPHH

HaumenoBaHue AyJAUuTOpUH

Aymuropus (maGoparopun)

Hcnonezyemoe 00opynoBanue

431/1 JlaGopatopus o01ielt XuMuH XUMHUYECKas IOCYJa, XUMUYECKUE PEAKTHUBBI, M3-
MEpUTENbHBIE W HarpeBaTelbHbIE TPUOOPHI, KOM-
IUIEKT AEMOHCTPALIMOHHBIX IJIAKATOB.

10.2 TexHnuyeckue U 3J1eKTPOHHbIE CPEACTBA 00y4eHUs

[Tpu mpoBeneHUM 3aHATHI UCTIONB3YETCA ayIUTOpHs, 000pYIOBaHHASI TPOEKTOPOM (CTalu-
OHAPHBIM WJIM MEPEHOCHBIM) JUIsl 0TOOpaXkeHus nmpe3eHTauuid. Kpome Toro, mpu npoBeieHuN JIeK-
UA ¥ MPAKTUYECKUX 3aHIATHH HEO0OXOTUM KOMIBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epoM
MIPOTrpaMMHBIM O00eCIIeYeHUEM TSl IEMOHCTPAIIMU TTPE3CHTAIIUN.

Jnst peanuzanuy JUCIUILTAHBI TOATOTOBICHBI CIIEAYIONINE TPE3CHTAIINN:
OcHOBHBIE TOHATHSA U 3aKOHEI XUMUH

Crpoenue BelecTBa

OCHOBHBIE 3aKOHOMEPHOCTH XUMHYCCKHX PEAKIIHIMA

PacTBOpEI U IpyTrHe TUCTIEPCHBIE CUCTEMBI

NS
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o

DNEKTPOXUMHUYECKHE MTPOLECCHI
DJIEMEHTHI KaYE€CTBEHHOT'O U KOJIMYECTBEHHOTO aHAIN3a
7. BBICOKOMOJNEKYISAPHBIE COEIUHEHUS

o

11 Uuble cBegeHus

MeToauuyecKue PECKOMEHIAIMH 110 oﬁyqe}mm JUI ¢ OrpaHUYC€HHBIMHA BO3MOKHOCTSAMH
310POBbS U HHBAJIU/I0B

OcBoeHue AUCHUIUIMHBI OOYYarOIIMMUCS C OTPAHUYEHHBIMH BO3MOKHOCTSIMHM 37J0POBbS
MOYET OBITh OPTaHU30BAHO KaK COBMECTHO C JIPYTMMHU OOYYAIOUIMMHUCS, TaK M B OTAEIbHBIX IPYII-
nax. [IpenmonararoTcsi crenuaibHBIC YCIOBHS IS TMOJydeHHs] 0Opa3oBaHUs OOYYaIOUIMMHUCS C
OrPaHUYEHHBIMU BO3MOXXHOCTSMU 3/J0POBBS.

[Tpodeccopcko-Tienarorn4eckiii  CocTaB 3HAKOMHUTCS C  IICUXOJIOTO-(PU3NOIOTUYECKUMU
0COOEHHOCTSIMM O0YyYaroIuXcs UHBAJIMIOB U JIMIl C OIPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37J0POBbB,
WH/IMBUYAIbHBIMU MIPOTpaMMaMy peaOMIUTallii MHBAIHIOB (py Hanmuuuu). [Ipu HEoOXomumo-
CTH OCYUIECTBIISIETCS JONOJHUTENbHAS MOJEPIKKA MPENOAABAHUSA ThIOTOPAMH, IICUXOJIOIaMHU, CO-
UATBHBIMU paOOTHUKAMHU, IPOIIEANTMMHU OJTOTOBKY aCCUCTEHTAMH.

B coorBercTBUM ¢ METOAMYECKMMHU peKoMeHIauusMu MunoOpHayku P® (yrB. 8 ampens
2014 r. N AK-44/05BH) B Kypce HpeAroaraeTcsi UCIoJIb30BaTh COIHATBLHO-aKTUBHBIC U pedIieK-
CUBHBIE METOJIbl O0YUYEHHMsI, TEXHOJIOTMH COLMOKYJIBTYPHON peabuIuTaluy ¢ LeJIbI0 OKa3aHus I0-
MOILIM B YCTAHOBJIEHUU IOJIHOLICHHBIX MEKJIMYHOCTHBIX OTHOILUEHUI C APYTUMHU CTyJEHTaMH, CO-
3JaHUHU KOM(OPTHOIO IICUXOJI0IMUYECKOro KiIMMara B cTyjaeHueckoi rpymmne. Ilogdop u pa3paboTka
y4eOHBIX MaTEpUAIOB MPOU3BOAATCS C YUETOM MPEIOCTABICHUS MaTepralla B pa3IHuHbIX (opmax:
ayJMajJbHOU, BU3YaJIbHOM, C MCIIOJIb30BAaHUEM CIIELUAIBHBIX TEXHUYECKUX CPEJCTB U MH(pOpMaIu-
OHHBIX CHUCTEM.

OcBoenne qucuuiuivHel unamu ¢ OB3 ocyiiecTBisieTcs ¢ UCIOIb30BaHUEM CPEACTB 00Y-
YeHHs1 OOLIeTo W CIEIHaTbHOrO Ha3HAYEHUs (MePCOHATBFHOTO W KOJUICKTHBHOTO MCIIOIB30BAaHUS).
MarepuanbHO-TEXHHUUYECKOE oOecrieueHre MnpeaycMaTpuBaeT NpucnocoOIeHne ayJuTOpuil K HyxX-
nmam ur ¢ OB3.

@dopma poBeAeHUs aTTECTAlMU Ul CTYJEHTOB-UHBAJIMIOB YCTAaHABIMBAETCS C yUYETOM HH-
JTUBHIYAIbHBIX TIcuXxodusnyeckux ocooennocreut. s crynentoB ¢ OB3 mpexycmarpuBaercs 10-
cTynHas (hopMa npeoCcTaBIeHUs 3aJaHUH OLIEHOYHBIX CPEJICTB, @ UMEHHO:

* B MIEYaTHOM WJIM 3JIEKTPOHHOU (opme (Il ULl ¢ HAPYIIEHUSIMHU ONOPHO-/BUTaTEIbHOTO
amnmnapara);

* B TIeYaTHOW (opMe WJIM JIEKTPOHHOM (popMe C yBENTMYEHHBIM HIPUPTOM U KOHTPACTHO-
CTBIO (U151 JIUI] C HAPYILIEHUSMH CIyXa, pe4H, 3peHuUs);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHusl BCIYX (IUIsl JIUL] C HApYIIEHUSIMH 3PEHUs).

CryneHTaM ¢ MHBIMIHOCTBIO YBEIMYMBACTCS BPEMs Ha IOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMpPOCHIL. [l TaKMX CTYJIEHTOB IpelycMaTpUBaeTcs JOCTyMHasi (opMa mpeaocTaBie-
HUS OTBETOB Ha 33JaHUs, @ UMEHHO:

* IMCbMEHHO Ha Oymare uiau Ha0OpOM OTBETOB HAa KOMIIbIOTEpE (ISl JIUI] C HApYLICHUSIMU
clIyxa, peun);

- BHIOOPOM OTBETa M3 BO3MOKHBIX BAapHAHTOB C HCIIOJIb30BAHUEM YCIYT accUCTeHTa (i
JIMI] C HapYLIEHUSIMU OIIOPHO-[BUTATEIBLHOTO allapara);

* YCTHO (JUIs1 JIUI] C HAPYLIEHUSIMU 3PEHMSI, OTIOPHO-JBUTATEIBHOTO aIlapara).

[Tpu HeoOXoauMOCTH A7l OOYYAIOUIMXCS C MHBAJIMIHOCTBIO MpOIelypa OLEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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MNPUJITIOKEHMUE 1

BxoaHO# KOHTPOJIb
Kaxo#t BuJ uMeeT BeIpaK€HUE CKOPOCTH NPSAMOU PEaKLUU
C(1) + O2(1r) ©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]SO4
Kaxoe 13 mokpeITHii JKeJe3a SABIISIETCSl aHOHBIM B HEUTpaIbHOM cpefe ?
1) CBHHIIOM 2) Xpomom 3) Huxkenem 4) [{uaKOM.

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

1) Tak Kak UMeeT caMyl0 HU3KYIO TeMIIepaTypy IUIABJICHHUS;

2) Tak kak UMeeT HauOOobIIYIO MIOTHOCTB;

3) Tak kak uMeeT Hanboee MOJIOKUTEILHOE 3HAYSHHE IEKTPOAHOIO MOTEHIINANA;

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

JlaGopaTropHbie padoThbI
IIpumepsl 3a1aHUi 1JI 3aLIUTHI

[To Teme «OKHUCIUTETHHO-BOCCTAHOBUTEIIBHBIE PEAKIIUNY:
1) Yto Ha3pIBaeTCS CTETICHBIO OKUCICHUS ?
2) JaiiTe ompeneneHue AMEKTPOHHBIX U MOHHO—AJIEKTPOHHBIX YpaBHEHH. B dem mpeumyiiecTBo
MOHHO-DJIEKTPOHHBIX YpaBHEHUH mepes dJIEKTPOHHBIM ?
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) 3anuimuTe ypaBHEHUE AJI BHIUUCICHUS OKUCIMTEIbHO-BOCCTAHOBUTEIBHOTO MOTEHIMaNa. B ka-
KOM HampaBJICHUH IMOMAET peakilys, ecay MOTSHIIMAT OKUCIUTEN OOJbllle MOTeHIIMala BOCCTaHO-
BUTENS 7
5) [pouwnraiite mpaBuiIO 3NIEKTPOHHOrO Oananca. [lo kakoMy IpHUHLKITY TOAOUPAIOTCS OCHOBHBIE
kod(puimeHTs! ? CymHOCTh pacCcTaHOBKH KOA((UIIMEHTOB B OKHCIUTEIBHO-BOCCTAHOBUTEILHBIX
pPEaKIusAX METOIOM a) ANEKTPOHHOTrOo OanaHca; 6) HOHHO-AJIEKTPOHHBIM.
6) Pacckaxute o mporeccax OKUCICHHs U BoccTaHoBIeHUs. Kak Biusier pH pacTBopa Ha mporeccsr
OKHCJICHUS U BOCCTAaHOBJICHUS ?
7) Uto Ha3bIBaeTCsl OKUCIUTEILHO-BOCCTAHOBUTEIBHBIM 3KBUBAJICHTOM (M, OKHCIUTEIS, 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 oTiiMyaeTcss XUMUUECKasi KOPPO3Usl METAIJIOB OT 3JIEKTPOXH-
MUYECKON?
2) Kakoit MeTas CIIy’)KUT aHOJZIOM M KaTOJIOM B rajlbBAaHUYECKOM 3JIEMEHTE, COCTaBJICHHOM U3 LM H-
Ka 1 HUKEJS B paCTBOPE AJIEKTPOJINTA?
3) DJ1C anemeHTa, COCTaBICHHOTO U3 MEIHOTO U CBHHIIOBOTO AJIEKTPOJIOB, omylieHHbIX B 0,1 M
pacTBOphel X cOOCTBEHHBIX colied, paBHa 0,48 B. M3MeHHTCS M pa3HOCTh MOTEHIIMATIOB, CCIH
B34Th 0,001 H pacTBOpBI? OTBET NOATBEPAUTE PACUETOM.
4) Kakas ranpBaHHyecKas Mapa BO3HHMKAET MPU KOPPO3UU YIJIEPOJUCTON CTalM B HEUTpanbHON
cpene? YKaxuTe MpoLecchl Ha KaToJIe U aHOZE, TPUHUMasi BO BHUIMAaHUE, YTO YIJIIEPOAUCTAs CTaJIb -
CIJIaB KeJie3a C YIJIepoaoM Uit kKapougaom skernesa FesC.
5) CoctaBbTe cXeMy KOPPO3HMOHHOI'O pa3pylIeHUs aJIOMHHHMEBOTO CIUIaBa ¢ J0OABKOH MarHus B
KHUCJION Y HEUTpaIbHOM cpeaax.
6) D1eMeHT, aHOI0M KOTOPOTO SIBJISETCS IIMHK, B TEUEHHUE JIBYX 4acoB JaBai Tok cuioif 0,8 A. Ka-
KO€ KOJINYECTBO LIMHKA IIPU 3TOM HU3PacX00BaIOCh?
7) ITouemy HEBO3MOXKHO U3MEPHUTH A0COTIOTHYIO BEIMYMHY 3JIEKTPOAHOT0 noteHnuana? Ilpusenu-
T€ CXEMY U3MEpPEHNUs MOTEHIIHaja C TOMOUIbIO AJIEKTPOJIOB CPAaBHEHUSI.
8) Kak 3aBHCHT CKOPOCTh 3JIEKTPOXUMHUUECKOM KOPPO3UH OT CKOPOCTH aHOAHBIX U KaTOJHBIX peak-
u?
9) B xakux cpenax npeoOiagaet KHUCIOPOJHAs ACNOIsApU3alus, a B Kakux BogopoaHas? Kakas ne-
NOJIIpU3alUsl XapaKTepHa Ji1 aTMOCc(epHO, TOUBEHHON U MOPCKON KOppO3Uu?
10) [Touemy KOHCEpBHBIE OAHKU JAETAIOT U3 JYKEHOT'O Kele3a, XOTs LMHKOBAaHHOE JKEeJIe30 3alllH-
HIAaeT JIy4YIlle IPU MOBPEKICHUH MOKPHITHS?

[To Teme «3aKOH SKBUBAJIEHTOBY:
1) Yto Ha3bIBaeTCS SKBUBAJIIEHTOM?
2) Haiite onpezeneHue 3KBUBAJICHTHON MacChl.
3) Kak onpenensercs SKBUBaJICHTHas: Macca KMCIOThI, OCHOBAHMSI, COJIA?
4) I'ne ucnomnp3yeTcst 3aKOH 3KBUBaJIEHTOB?
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5) MoseT a1 3JIeMeHT WM XUMUYECKOe COeIMHEeHNEe 001aaTh HECKOJIbKUMHU 3HAUEHUSIMU SKBUBa-
JICHTA, SKBUBAJICHTHOI MaccChl?

6) Onpenenure SKBUBAJICHTHYIO Maccy yriiepojia B COeIMHEHUH, coaepxkaiieM 75 % yriaepona u 25
% BomOpoOA.

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

ITo Teme «CKOpPOCTh XUMHUYECKUX PEAKIUNA. XUMUYECKOE PABHOBECHEY:
1) Yto Ha3bIBaE€TCS CKOPOCTHIO XUMHUUECKOU peakuuu? E€ equHuIib!.
2) YUro Ha3biBaeTcs sHepruei aktuBauu? EE BiusiHuE HA CKOPOCTh XUMUYECKOM peaKIuu.
3) Haiite GpopMyIUpOBKY 3aKOHA JEHCTBYIOIIUX MAacc U MPHUBEAUTE MaTeMaTHUYECKOE BBIPAKECHUE
3TOr0 3aKOHA: &) JIJIsl TOMOTE€HHBIX CUCTEM; 0) JUIsl TETEPOT€HHBIX CUCTEM.
4) OObsicCHUTE BIUSHUE KOHIICHTPAIMH U TEMIIEPATyphl HA CKOPOCTh XUMUYECKUX PEaKIUH.
5) Bo CKoNBKO pa3 M3MEHHUTCS CKOPOCTh HEOOpATHUMOW PEakIuy, €CIU KOHIICHTPAIIUIO UCXOTHBIX
BEIIECTB YBEIMYUTH B ISATh pa3 (BapHaHT)
6) Uto Ha3pIBaeTCs XMMHYECKUM paBHOBecueM? IIpuBennTe HECKOJIBKO NMPUMEPOB XMMHUYECKOTO
paBHOBECHS.
7) Paccuuraiite 3Haue€HNE KOHCTAHThI PABHOBECHS ISl CIEAYIOIIUX T'OMO- U T€TEPOr€HHBIX CUCTEM
(BapmaHT)
8) punmun Jle-1llatense.
9) Bo ckoibKO pa3 M3MEHUTCS KOJUYECTBO MPOAYKTA PEAKLUU MPU YBEIUYCHUU JIABJICHHS B CU-
creme B 3 paza? (BapHaHT)
10) Kak HE0OX0aMMO U3MEHHUTh TEMIIEpaTypy U JaBIE€HUE, YTOObI CMECTUTh XUMUYECKOE PaBHOBE-
CHE B CTOPOHY MPOAYKTOB peakiuu? (BapuaHT)

ITo Teme «I'maponus conen»:
1) UTo NOHUMAIOT O] TUAPOIU3OM COJICH?
2) Bee nu conu ipu pacTBOPEHUH B BOJIE MOJABEPraroTcs ruipoan3y? OTBET NOSICHUTE.
3) Uro Takoe KOHCTaHTa BOJIbl, HOHHOE Mpou3BeicHHe Bobl? Kakue 3HaueHus: UMEIOT 3TU BEJINYH-
HBI?
4) Yro Taxoe pH, pOH?
5) Kakue BemiecTBa Ha3bIBaIOTCSI UHAUKATOPAMHU, JIJISl UETO UX UCIIONIb3YI0T? YTO Ha3bIBAE€TCS UH-
TEpBAJIOM Iepexoa MHAUKaTopa?
6) Berunciure koHnenTpaniio noHo H 1 OH™ (r-HoH/1T) U yKaKnTe PeakIuio cpesbl B pacTBOPax.
7) Hanumure ypaBHEeHUE peakiMy I'MIPOJIN3a COIM B MOJIEKYJISIPHOM 1 KpaTKoi HOHHOH (Gopme 1o
BCEM BO3MOKHBIM CTYNEHSIM. (BapHaHT)
8) [aiite ompenenenue crenenu ruaponusa. Kakue pakropsl BIUAIOT Ha cTeneHb ruapoinsa. O0b-
SICHUTE BJIMSTHUE KaX0T0 (haKkTopa.
9) Uro nokasbiBaeT KOHCTaHTa ruponn3a? Onpenenute KOHCTAaHTY THAPOIIM3a Ul colieil. (Bapu-
aHT)
10) Ykaxure GpakTopbl, KOTOpPBIE BIUAIOT Ha CMEILEHNE MHIPOJIUTUYECKOr0 paBHOBecUs. B kakyro
CTOPOHY CMECTUTCS THJIPOJIUTHUECKOE paBHOBECHUE MU J100aBIEHNN COOTBETCTBYIOILErO peareHTa?
OtBet nosicHuTE. (BapuaHT)
11) Hanumure B MONEKYISIPHON U MOJIEKYJISIPHO-UOHHOM (popMe ypaBHEHUS peaKlUii, IPOTEKato-
IIMX NPH CMEIINBAaHUM JIBYX COJIeH (BapHaHT).
12) T'uaponu3 B IPOMBIIIIEHHBIX MPOIECCaX U B )KHBOM OpPTraHU3Me.

1o Teme «OnekTponus»
1) Yto Ha3bIBaeTCs SNEKTPOIUZOM?
2) B kaxoii mocie0BaTeIbHOCTH UAYT MPOLECCH] HA KAaTOAE U aHoEe?
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3) Haiite popmynupoBKy 3akoHa Dapanes. CKonbKo cepedpa BBIICTUTCS MTPU MPOITYCKAHUH 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€TCA BHIXOJIOM IO TOKY ?

[To Teme «PacTBOpBI. DAEKTPOIUTUYECKAS TUCCOLIUALIUS
1) Yto Takoe AJIeKTPOTUTHIECKAS TUCCOIHUAITNS?
2) B yem cyIIHOCTb 3J€KTPOIUTHYECKOM AUCCOLalun?
3) Kakue BemecTBa Ha3bIBaIOTCS AICKTPOJIUTAMU?
4) Yem oTnnyaroTcs ciadble 3JIEKTPOIUTHI OT CUIIbHBIX?
5) Kak KOTM4eCcTBEHHO XapaKTePU3YETCsI MMPOIIECC MIEKTPOIUTUICCKON JUCCOIUAINH c1aboro 1
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 MPaAKTUYIECKOI'0o 3alaHUHA 110 TEME: «CTpoeHHe aTOMOB. Hepuouuqecm/lﬁ 3aKO0H. Hepnoun-
YyeCckas cucremMa 3JIEMEHTOB»

Bapuanr 1.

Kenezo (Ne 26) oOpa3yeT HECKOJBKO OKCHJIOB, KOTOPBIC MPOSIBISIOT PAa3IUYHBIA XUMHUYCCKUN
xapakTep. YKa3aTb OKCHI, 00J1a1atolii aM(pOTEPHBIMHA CBOMCTBAMHU:

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

o he2 A6
VKasaTh COeJMHEHHE, B COCTAB KOTOPOTO BXOIUT aHHOHBI ¢ KOH(pUTrypamuei 25° 2p° ¥ KaTHOHBI C
o 140 20
KoHpurypanueit 4d° 5S°:

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.

OHeprus, He00X0AUMasl U OTPbIBA IIEKTPOHA OT HEBO30YXKJIEHHOTO aToMa.

OHeprusi, KOTOPYIO HEOOXOIUMO 3aTpaTuTh, YTOOBI cJelaTb AaKTHUBHBIMH BCE MOJIEKYIIbI,
CoJIepKalIuecs B MOJIE JaHHOTO BEIECTBA.

OHeprusi, KOTopas BbIAEISETCS WIN MOTJIOUIAeTcsl IpU 00pa30BaHUM MOJIS CI0XKHOTO BELIECTBA U3
IIPOCTBHIX.

Kakoii u3 271eMeHTOB 00J1aJaeT JTyYIIMMH BOCCTAHOBHTEILHBIMHA CBOHCTBAMH:

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

B kakoM cocTossHMHI OJICKTPOHLI 6y,ZLYT O6J'IaIlaTL 0oJiee HU3KHUM 3aI1acoM SHCPTHHU:

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

1 [To anekTpoHHO# hopMyIe ONpeAeIUTe, B KAKOH TPYIINE PACIIONOKEH DIEMEHT
1) 2 2) 5 3) 7 4) 4

2 B xakom mepuojie HaXOAUTCS AIEMEHT C dJIEKTPOHHOU 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 OTHOCATCA K S- 371eMeHTaM? DJIEMEHTHI C 3aI10JTHEHUEM:

1) S-TIOJTypOBHS 2) P-TIOAYPOBHS

3) d-moxypoBHs 4) f-momypoBHs

5 Kakwue snementsl otHOCsTCS K f- 3emenTam?

1) JlanTanouas!

2) I"ajorensr

3) [I&nouHo3eMenbHbIE 3JIEMEHTHBI

6 B xakoM repuojie HAaYMHAETCS Y aTOMOB 3aI0JIHEHUE AJIEKTPOHaMH 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 Kakas 13 3JeKTPOHHBIX (POPMYI COOTBETCTBYET 0003HaueHuo Ti (22)?

1)

2)

3)

9 Ilo snexTpoHHOIl (opMmyle 3ieMeHTa OIpeJIeNINTE MAKCUMAJIbHYIO TMOJOXUTEIbHYIO CTElEHb
OKHCIICHHSI, KOTOPYIO OH MOXKET TPOSIBIISATh B COSTMHEHUSX :

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

10 YUem oTanyaroTcst 31eMeHTbl—1300aphl?

1) KonmgecTBOM MpOTOHOB

2) KonnyectBom HEHTpOHOB

3) ATOMHOI Maccoit

11 Onpeaenuth KOJIMYECTBO MPOTOHOB B SIAPE 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 SKBUBaJIEHTOB (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 OTHOCUTCS KaXK/IbIH U3 ATUX DJIEMEHTOB?

3. Hcxonst u3 NOJIOKEHHUs] TepMaHUs U TEXHEIMs B NEpPUOJNYECKOH CHUCTEME, COCTaBbTE
(dopMynbl MeTa- U OPTOrepPMAHHMEBON KHUCIOT, M OKCHAA TEXHEIHs, OTBEYAIOIIHNE WX BBICIICH
CTereHu oKucieHus. M300paszute GopMyibsl STHUX COeTMHEHHA TpadUecKu.

4. BpIYMCIHTE KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIACIUTCS IPH BoccTaHOBiIeHUU 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 JT1 TIOJTY4uTh (BTOP 1O peakimu (a) U BocctaHoBUTh PhO; riuHKOM 110 peaximu (0).
6. OxucneHue cepbl U €€ JUOKCHA IPOTEKAET 10 YPAaBHEHUSM:

a) Sy + O2 = SOy,

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

Kak nm3mennrcs CKOpPOCTB 3TUX peaKHHfI, €ClIH 00bEMBI Ka)K)IOfI N3 CUCTEM YMCHBIIUTH B 4YC-
ThIpe paza?

7. BbruucauTe MOJSPHYIO KOHLEHTPALMIO U MOJSIPHYKO KOHUEHTpaluto dkBuBajneHTa 20%-

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

8. CocTaBbTe HOHHO-MOJIEKYJISIPHOE U MOJIEKYJISIPHOE YpaBHEHUS THIPOJIN3a, IPOUCXOIIIE-
ro npu cmemuBanun pactBopoB KoS 1 CrCls. Kakias u3 B3AThIX coueil ruaponn3yeTcs HeoOpa-
THUMO /10 KOHIIa ¢ 00pa30BaHUEM COOTBETCTBYIOIIMX OCHOBAHUS U KUCIIOTHI.

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

CocrtaBbTe 3J€KTpOHHBIE ypaBHeHUs. PaccTaBbTe K03()(PUIMEHTHI B ypaBHEHUSAX PEAKLUH.
Jlns kax 101 peakiiuy yKa)XUTe, KaKoe BEIECTBO SIBJISIETCS OKUCIUTENEM, KaKoe — BOCCTaHOBH-
TeJIEM; KaKO€ BEIIECTBO OKUCIIAETCS, KAKOE — BOCCTAHABJIMBAETCSI.



10 yBeHHqHTCH, YMCHBIIUTCA WUJIA OCTAHCTCH 663 U3MCHCHHUS Macca HHHKOBOﬁ IIJIaCTUHKHN
py 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 KAaTOIHOTO mporieccos. Berancimre DJIC
s1oro snemenrta, ecin [Ni%*] = 0,01 mous/n, [Pb**] = 0,0001 mons/1. OtBer: 0,064 B.

12. Kakue comu 00ycnaBIMBaIOT KECTKOCTh MPUPOAHON BoAbI? Kakyro KecTKOCTh BOJbI
HA3bIBAIOT KapOOHATHOM, HekapOoHaTHOH? Kak MOXHO yCcTpaHUTh KapOOHATHYIO, HEKapOOHAT-
HYIO JKeCTKOCTh? Hanuimre ypaBHEHHS COOTBETCTBYIOIIMX PEAKIIHIA.

13. TTonmumepoM KakOro HEMpPEIeNbHOTO YIJIEBOAOPOAA SIBISETCS HATYPalbHBIN Kaydyk?
Hanummure ctpykTypHyto ¢hopMyity 3Toro yriesogopoja. Kak Ha3bpIBalOT mpoliiecc npeBpaiieHus
Kaydyka B pe3uHy? UeM Mo CTPOEHHUIO U CBOMCTBAM Pa3IMyaloTCs 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 MNOATBECPAUTH paCYCTOM.

Bemectso A Hozgg, kJ>K/MOJIb 80298, JI>x/MoI1b
Fe30a -1117,7 151,46
S - 18,82
FE(K) - 27
SiOy -859,4 40
1) -601,1; 2)712,8; 3)-599,73; 4) -7772,8.

15. Ilpu cmemmBanuu 2 MoJib BelecTBa A ¢ 2 MoJib BelllecTBa B B HeKoTopoM 06beMe K Mo-

. —>
MEHTY HacTyIJICHUs paBHOBecus B oOpatumoil cucreme 2A + 2B <+— 4] obpazoBanoch 1,6
Mouib BenlecTsa /. Uemy paBHa KoHcTaHTa paBHOBeCH? OTBET MOATBEPAUTH PACUETOM.

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

16. Umeetcss I'D Sn 107 r-mon/n Sn*? // [H+] = 107 r-non/n /Hy, Pt
quy paBHA BEJIMYHNHA 9):[(: TaKOFC[ BHeMeHTa? OTBeT MNOATBCPAUTH PACUCTOM.

1)0,1105B;  2)0,169B;  3)0,405B;  4)0,287B.
17. Yka3atb npaBUIIbHBIN OTBET AJIS MIPOLIECCOB Ha 3JeKTpojax npu padore I'D u3 Ne 16
1)  SnA(-):Sn*%-2 e _ sn*
Pt, H; K (+) : 2H,0 +2 e H, + 20H
2) SnA(-):SnO-zé — Sn*?
Pt,HgK(+):2H++2é — H,
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3) Pt, Ho 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) Taxk kak merami KOHTAKTUPYET C OKUCIIUTEIIEM U SJICKTPOJIUTOM.

19. Uznenvie u3 Ti ¢ 3aKIENKOM M3 MACCHBUPOBAHHON CTalld, HAXOJUTCS B MOPCKOM BOJIE.
+2 +2 o
Eti “mi = +0,10B; Epe “/re = +0,17B. Ykazare npaBWIbHBIA OTBET 3JIEKTPOTHBIX MPOIECCOB.

1) TiA(-):Ti—>Ti+2+2é
FeK(+):Oz+4é + 2H,0 — 40H

2) TiA(-):Ti—>Ti+2+2é
FeK(+):2H++2(_e—>H2

3) FeA(-):Fe—»Fe+2+2é
TiK(+):oz+4(_e + 2H,0 — 40H"

4) FeA(-):Fe—>Fe+2+2é
TiK(+):2H++2é — H,

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(+):2H*+2é — H;

2) TiA(-):Ti—»Ti+2+2é
FeK(+):oz+4é + 2H,0 — 40H

3) FeA(-):Fe—>Fe+2+2é
TiK(+):2H++2é—>H2

4) FeA(-):Fe—»Fe+2+2é

TiK(+)ZOz+4e + 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/1C mMenbie.

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

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

22. PacctaBuTh KO3(DPUITMEHTHI METOIOM JISKTPOHHOTO OajlaHca:
K>Cr,07 + HCI — KCI + CrCl; + Cl, + H,0.
VYkazatb cymmapHoe 3HaueHHue KoddduimenTa sl MpaBoil 4acTH:

1) 84 2) 15 3 14; 4 42

OtBeT IMOATBCPAUTDL PCUHICHUCM.
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