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1 O01mme moJ10KeHus

Pabouas mporpamMma AUCHUIUIMHBI «XUMUS» COCTaBJIE€HA B COOTBETCTBUU C TPEOOBAHUSAMU
denepanbHOro TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHIAPTa, YTBEPKIECHHOTO MpukazoM Mu-
HUCTepcTBa oOpaszoBanusi u Hayku Poccuiickoit @eneparuu Nel43 or 28.02.2018, u ocHoBHOMU
npodeccuoHanbHOM 00pazoBaTeNbHON HporpaMmbl  «TemyioBble ANEKTPUYECKUE CTAHIMUY» II0
HanpasyieHuto noaroroBku 13.03.01 "TerosHepreTuka v TEIJIOTEXHUKA'.

3anayn HaxoquTh onTHMajbHBIE YCIOBHS I NPOTEKAHUS XMMHUYECKHX MPOLECCOB;
AUCIIUITTHHBL OIMCHIBATH XMMH3M OCHOBHBIX XMMHYECKHX IPOLECCOB; OBJIAAETh IPUEMAMU
¥ METOAMKAMHM PEIIEHHS] KOHKPETHBIX 3a1a4 U3 Pa3iMYHbIX Pa3JeloB XUMUH;
BBIABJIATH B3aMMOCBS3H MEXK/LY OTAEIbHBIMU XUMHUYECKUMU MPOLIECCAMH.
OcHoBHBIE 1. OCHOBHBIE NOHATHS ¥ 3aKOHBI XUMUH
pasesnsl / TEMbI 2. CtpoeHue BemecTBa
AUCIHILTAHBI 3. OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIUi
4. PacTBODBI M IPYIHE AHUCIIEPCHBIE CHCTEMEI
5. DIEKTPOXUMHYECKUE TIPOLIECCHI
6. DJeMEHTHI KAYECTBEHHOIO M KOJMYECTBEHHOTO aHAIN3a
7. BBICOKOMOIIEKYJIAPHEIE COEIMHEHMS

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):

Ta6mmma 1 — KoMneTeHImu 1 MHAMKATOPHI UX TOCTHXKCHHS

Kon o ®I'OC Nuaukatopel 1OCTHXKEHUS [TnarupyemMblie pe3yinbTaThl 00y-
YEHUS 110 TUCLUILINHE
YHuBepcanbHbIE
Ob6menpodeccnoHanbHbIe
OIIK-2.1. 3HaTh QyH/IaMEHTaJIbHbIEC TOHS-
3HaeT TECOPCTUICCKNEC OCHOBEI €CTC- THs1, 3aKOHBI U TEOPUU COBPEMEH-
OIIK-2 CTBEHHOHAYYHBIX M OOIIEHHKEHED-

CnocoOeH npume-
HSTH COOTBETCTBYIO-
mmi pusmko-
MaTeMaTUYeCKUH arm-
napar, MEeTO/Ibl aHa-
JM3a U MOJINTUPOBa-
HHSI, TEOPETUIECKOTO
U IKCIICPHUMEHTAJb-
HOTO MCCIICIOBaHUS
NP PEIICHUH TPO-
deccruoHanbHBIX 3a-
a4

HBIX JTUCLUIIINH

OIIK-2.2.

YMeeT npuMeHATh METOABI aHaIu3a U
MOJCIINPOBAHUSA, TEOPETHYECKOTO U
JKCIIEPUMEHTAIIBHOIO  UCCIIEAOBaHUSA
OpU  pemeHur NpodhecCUOHATBHBIX
3a1a4

OIIK-2.3.

Birageer HaBBIKAMH TEOPETUYECKOTO U
AKCIIEPUMEHTAIIBHOTO UCCIIEI0BAHMS

HOHM ¥ KJTACCUYECKOM XMMHUH, OC-
HOBHBIE XUMHYECKHE SIBJICHUS.

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

pa.

Bnaners HaBbIKaMH MTOCTaHOBKH U
MPOBEICHUSI XUMHUYECKOTO DKCITe-
puMeHTa, 00paOOTKM M aHajIu3a
pe3yabTATOB ISl PEIICHUS TpPaK-
THYECKUX 3aJ]1a4




Kox mo ®1'0C Nuaukatopel 1OCTHXKEHUS [Tnanupyemblie pe3ynbTaThl 00y-
YCHUS 110 AUCHUIIIIMHEC

[Ipodeccuonanpubie

3 MecTo tucuMMIMHBI (MOIYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM
NPOrpamMMbl

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

JuciurmnHa BXoauT B coctaB Onoka 1 «/lucuuniamuel (MOIyNH)» U OTHOCUTCSA K
00s13aTeIbHON YaCTH.

JlJ11 OCBOEHUS TUCIHUILIMHBI HEOOXOAUMBI 3HAHUSI, YMEHUS, HABBIKU U (MJIM) OMBIT MPAKTH-
YECKOHN NesATeTbHOCTH, CHOPMUPOBAHHBIC B MPOIECCEe M3YUYSHUS MIKOJIBHOTO IUKIA JUCIHILIUH:
OcHOBBI 6€3011aCHOCTH KU3ZHEEATENIbHOCTH, XuMusi, Ousuka.

3HaHUs, YMEHUS U HaBBIKK, CPOPMUPOBAHHBIC MPU HU3YUYCHUH TUCIHUILIUHBI « XUMUS», OY-
IyT BOCTPEOOBAHBI MIPU U3YYCHUH AUCHUILIUHBI DU3HKA.

BxonHo# KOHTpOJIb TPOBOAUTCS B BUAEC TECTUPOBAHUS. 3aJlaHHs TECTOB MPEJCTABIICHBI B
npuioxenuun 1 PIT/.

4 O0beM IMCUMILUIUHBI (MOYJIs1) B 3a4€THBIX eIMHUIIAX € YKA3aHUEM KOJIHYeCTBa
aKaJeMH4YeCKHX YaCOB, BbI/ICJICHHBIX HA KOHTAKTHYIO padoTy 00y4arommXxcs ¢ npe-
nojasaresieM (110 BUAaM yUeOHBIX 3aHATHII) 1 HA CAMOCTOSITEJILHYIO padoTy 00y4a-
HOLIUXCH

O61as Tpya0eMKOCTh (00beM) NUCHUIUIMHBI cocTaBisieT 4 3.e., 144 akax. gac.
Pacnipenenenne oobeMa AUCHUILIMHBI (MOYJIS) 110 BUAAM YUY€OHBIX 3aHATUN IIPECTaBICHO

B TaOnuie 2.

Tabnuua 2 — O6beM TUCHUILTUHBI (MOYJIS) IO BUJIAM YUeOHbIX 3aHATHIH

Bcero akagemu-

O0BbeM TUCHUILINHBI
YeCKHUX 4aCoB

OO0miast TpyA0€MKOCTh TUCITUTLIUHBI 144

KonrakTHas ayiuropHasi pa6oTa o0y4aommXxcs ¢ npemnojgaBaresiem (1o 12
BH/JIaM Y4eOHBIX 3aHATHIi), BCEr0o

B toMm uucie:

3AHATHA JCKINIMOHHOI'0 THIIA (J'ICKIII/II/I 1 UHBIC y‘I€6HBI€ 3aHATUA, IIPpEAYCMAT-

pHBarOIMe MPEUMYILECTBEHHYIO Nepeiauy yueOHoi HH(pOopMaIuu rneaaroru- 4
YECKUMU pabOTHHUKAMM)
3aHATHSA CEMMHAPCKOI0 THIA (CEMHHAPDI, IPAKTUUECKUE 3aHATHUS, IPAKTH- 3

KyMBI, J1a0OpaTOpHbIe pabOThl, KOJJIOKBUYMbI M MHbIE AaHAJIOTUYHBIE 3aHSATHUS)

CamocrosiTeibHasA padoTa 00y4alOIIMXCsl M KOHTAKTHAsA padoTa, BKIIO-
yaroIiasi FpynnoBble KOHCYIbTAIlMH, HHINBUAYAIbHYIO pa00Ty 00ydaromuxcs

C TIpernoaBaTesiMu (B TOM YKCIIe WHIUBUIYATbHBIE KOHCYIBTAIIUN); B3AaUMO- 128
JIEHCTBHE B SJIEKTPOHHOW MH(POPMAIIMOHHO-00pa30BaTEILHOM CpeJie By3a
[TpomMexxyTouHast aTTecTalus 00yJarmuxcs — 3adeT ¢ OLIeHKOU 4




5 Conep:kaHue TUCHUILUIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE MO TeMaM (pa3/esiam)
€ YKa3aHHMeM OTBeICHHOT0 HA HUX KOJIHYeCTBA aKa/IeMUYEeCKUX YaCcOB U BU/I0B

yueOHoi padoThI

Tabnuna 3 — CtpykTypa U coepKaHue JUCIUILTUHBI (MOTyJIs)

Bunbl yueOHOI pabOThL, BKIItOUasi CaMOCTOS-
TEJIbHYIO padoTy 00y4aroIuxcs U TpyA0eM-

KOCTh (B Yacax)

KonrakTHas pabora nmpemnoiaBare- CpC
HaumeHnoBanue pa3ziennos, TeM U COJIEPKAHUE Ma- 751 ¢ 00YJArOIIMMHUCS
Tepuana Jlekmun | Cemmuap- | Jlabopa-
CKHE TOPHBIE
(npaktu- 3aHATUS
YECKUE
3aHATHUSA)
TexHuka 0€30MacHOCTH, OXpaHa Tpya 0,5 2
OCHOBHbBIE TOHSATHS U 3aKOHBI XUMUU 1 1 0,5 14
Crtpoenue BenecTna 0,5 12
OCHOBHVLIC 3aKOHOMEPHOCTH MPOTEKAHHUS XUMUIESCKUX 0.5 05 1 20
peakiuii
PacTBopEI 1 npyTHe TUCTIEPCHBIE CHCTEMBI 0,5 0,5 0,5 20
DIEKTPOXUMHYECKUE ITPOIIECCHI 0,5 1 15 20
DJ1eMEHTHI KAYECTBEHHOTO W KOJIMYECTBEHHOIO aHAIN3a 0,5 0,5 20
BBICOKOMOJIEKYJIIPHBIC COCIMHECHUS 0,5 0,5 20
utToro 4 4 4 128
10 AMCHUIJINHE

6 BuHeayauTopHasi caMoCTOSITeIbHAs Pa00Ta 00yYAIOIIUXCS N0 TMCHUIIJIHNHE

(MmonyJ10)

[Ipn nnaHUpPOBAaHUHM CaMOCTOSTEIBHON PabOTHI CTYACHTY PEKOMEHIYeTCs PYKOBOJCTBO-
BaThCs CIEIYIOIUM pacIipe/ieIeHMEeM YacOB Ha CaMOCTOATENbHYIO paboTy (Tabnuima 4):

Ta6Jmua 4 — PGKOMeHIlyeMOC pacupeacICHUC 9aCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMnoHeHTBhI caMOCTOSATEIbHOI padoThl KoJsinyecTBo yacoB
M3ydeHne TeoOpeTHUECKUX Pa3/ie]IoB TUCIUILINHBI 90
[TonroroBKa K 3aHATHSAM CEMHUHAPCKOTO THITA 8
[TonroroBka k 1abopatopHbIM paboTam, oopMiIeHHE 30
71a00paTOPHOTO XKypHaja, MOArOTOBKA K 3aIIUTE JJAOOPATOPHBIX
paboT; MoAroToBKa U 0(OpMIIEHHE KOHTPOJIBHON pabOThI
128

7 OueHoYHbIe CPeACTBA /IS NPOBE/IeHNs TeKYLIero KOHTPOJIA
U NPOMEKYTOYHOH aTTecTAMN 00y4aloIUXCcs M0 AUCHUIIHHE (MOAYJII0)

Tab6muia 5 — [TacmopT doHIa OIEHOYHBIX CPEICTB

Konrtpoaunpyembie dopmupyemas HanmeHnoBanue
pa3naeJibl (TeMbl) KOMIIETCHIM S OLICHOYHOTO Ioka3aresu oueHKH
AUCHHUILJIMHBI CpeacTBa
OCHOBHBIE TIOHSTHS U 3a- OIIK-2 1. Jlabopatopnas | 1. Brimonaenune mabo-
KOHBI XUMHUH pabota «3akoH O9K- | paTOpHBIX pabOT, HAIWYHE
BHBAJICHTOBY 3anmuceil B JabopaTOpHOM

5




OCHOBHBIE 3aKOHOMEPHO-
CTU XMUMHUYECKHUX PEaKLUi

PactBopbl U apyrue nuc-
IIEPCHBIE CUCTEMBI

DIEKTPOXUMHUYECKUE
TIPOIIECCHI

Bce pa3znensl

2. [IpakTrueckas
pabora Nel

3. JlaGopaTopHas
pabora «CkopocTb
XMMHYECKON  peak-
11070700

4. JlaGopaTopHas
pabora «['mmponus
coJIei»

5. JlaGoparopHas
pabota «PacTBOpBI»
6. [IpakTuueckas
pabota No 2

5. JlaGoparopHas
padora  «Oxucnu-
TEJIbHO-
BOCCTAaHOBUTEIILHBIC
peaxIm»

6. JlaGopaTopHas
pabota «Koppo3us»
7. JlaGopaTopHas

JKypHaJjie, yCTHBIM OmpocC Mo
TEME C IENbI0 BBISBICHUS
IyOMHBI U CHUCTEMaTHYHO-
CTH 3HAHWI, HaBBIKOB pado-
Thl C JUTEPaTypHBIMHU UC-
TOYHUKAMHU

2. Brinonnenune mnpak-
TUYECKUX 3aJIaHul JUIs pas-
BUTHS CITIOCOOHOCTH TIPHME-
HATh  OKCIIEPHUMEHTAIILHBIC
JTaHHBIC B TPOU3BOJICTBECH-
HBIX pacuérax, Haludue
KOHCIIEKTA TI0 TEME.

pabora  «DIEKTpoO-

T3

KontponbHas 3. Kontponbnast pabo-
pabota Ta TPOBOJMUTCS B Yachl BHE-

aymuTopHOil paboTel. O0y-
YAIOIIMECs] BBIMOJIHSIIOT 3a-
JlaHWUs I [IPOBEPKU YCBO-
enust marepuana. OleHHUBa-
C€TCA IMPaBUJIBHOCTL pclIC-
HHsI MOJICIIBHBIX 3a/1a4.

Metoanyeckne Marepuabl, ONPEACIIAIONINE IPOLELYPhl OLIEHUBAHUA 3HAHUM, YMEHHH,
HaBBIKOB U (WJIM) OIBITA AESITEIbHOCTH, MPEACTABIEHBl B BUJE TEXHOJOTMYECKON KapThl JUCIIH-

winHbI (Tabnuia 6).

Tabnuna 6 — TexHosornyeckas kapra

No HanmeHnoBanue Cpoknu IIxana oue- Kpurepun
OLICHOYHOI0 CpPe/ICTBA BBINOJIHEHHU S HHUBAHUS OLlCHUBAHUS
1 cemectp
Ilpomesxcymounas ammecmayus ¢ popme 3auem c oyeHKo
1. | JTaGopaTopnas paGora B pamkax nmabopa- | 10 6amnoB * | Bemmonnenue - 2
TOPHOTO 3aHATUSA 7 pabor = | Gayos/pabora,
70 6annoB opopmiienue Jabo-

paTOpPHOTO JKypHaya
- 2 Oamnos/paboTa,
yCcTHas 3ammuta (1o
Bompocam) 6 0aios.
OrneHuBaeTCsA Biaje-
HHE MaTepUaIoM,
€ro CUCTEMHOE OCBO-
€Hue, CIoCOOHOCTH
MPUMEHSITh HYXHBIC
3HAHUA, HAaBLIKH U




No HaunmeHoBaHue Cpoknu IIxana oue- Kpurepun
OIIEHOYHOT0 CPe/ICTBA BBINOJTHEHHSI HUBAaHHUS OlleHNBAHUS
YMEHUS TIPU aHaJIH3e
NpoOJIEMHBIX CHUTYa-
1.
2. | IIpakTudeckas pabora B pamkax mpaktu- | 10 6amioB * | OnenuBaercs Biaje-
YECKOTO 3aHSTHUS 2 paloTsl = | yye MarepuaoM,
20 6annoB | erg cucremuoe 0CBo-
€Hue, CIIoCOOHOCTD
MPUMEHSTH HY)XHbIE
3HaHWS, HABBIKH U
YMEHUS TP perie-
HUM MIPAKTHYECKUX
3amaHuil. bambl
YMEHBIIAITCS TIPO-
MOPIMOHAIBHO MPO-
[EHTY MPaBHILHOCTH
pereHusl.
3. | KonTponpHas pabora B Teuenune cemect- | 5 GaymoB * | Bayiel HAUMCISIOTCS
pa 22 3a5@4 = | gponopLHOHAIBHO
110 6amnoB | ypopenty npasus-
HOCTH pEIICHUsI.
HNTOI'O: - 200 6annoB -
Kpurtepuu onieHKH pe3yibTaToB 00y4eHHs M0 AUCHHUILINHE:
0 — 40 % OT MakCHMaJbHO BO3MOXHOH CYMMBI OalsIOB — «HEYIOBJIETBOPUTEIHHOY
(HEeZIOCTATOYHBIM YPOBEHB ISl IPOMEKYTOYHON aTTECTALUH 110 TUCIUILIHHE);
41 — 54 % OT MaKCHMMaJbHO BO3MOXXHOM CYMMBI OQJIOB — «YJOBJICTBOPUTEIHLHOY
(moporoBblii (MUHUMAJIbHBINA) YPOBEHb);
95 — 74 % 0T MaKCUMaJIbHO BO3MOXHOW CyMMBbI 0aJlJIOB — «XOPOLIO» (CPEIHUN YPOBEHbD);
75 — 100 % ot MakcuMaIbHO BO3MOKHOM CyMMBbI 0aJIOB — «OTJIMYHOY» (BBICOKUH (MaKCH-
MaJIbHBII) YPOBCHB).

3aganus 1J19 TeKylero KOHTPoJIs
1. JTaboparophsie paboTbl Nel-7 — BbIosHEHHE U 0 OpMIIEHHUE JIAOOPATOPHOTO KypHaja, a
TaK)Ke HAJIMYue CIEOACK/ bl (Xanara) 00s13aTeIbHO.
Heo6xoanMelii MUHUMYM HH(pOpPMAIMK B JJaOOPaTOPHOM KypHasle BKIIOYAET:

* Aarty,

. Ha3BaHHE PabOTHI;

. YpaBHEHUS PEaKIUii;

. YCJIOBUS UX IPOBEICHUS;

. B JIAOOPATOPHBIN KypHAT TAKK€ BHOCSATCS MPEIBAPUTEIBHBIE PACUYEThl, BCE JKCIIEe-

pPUMEH-TaJIbHbBIE JaHHBIC (MAacChl HABECOK, pa3Mephl aIMKBOTBI, 00BEMBI MEPHBIX KOJIO U THTpaH-
TOB, KOH-IIEHTPAI[MK PACTBOPOB M T.I.), PacuyeT pe3yJIbTaTOB aHAIW3a M UX CTaTHCTHYeCKas obOpa-
00TKa;

. OKOHYATEJILHBIE BEIBOJIBI.

Bomnpock! aiist 3amuThl 1a00paTOPHBIX pabOT — BBIMOJIHEHHE 00s3aTeIbHO. TeMaTuueckue
OJIOKH BOIIPOCOB MPECTABICHBI B IPUIOXKCHHUH 2.

2. HpaKTI/I‘—IeCKI/Ie 3aIaHus BBIMIOJIHAIOTCA B paMKaX IMPaKTUYCCKOI'O 3aHATHUA. TemaTtuueckue
Onoku SaI[aHI/Iﬁ MPEACTABJICHBI B ITPUJIIOKCHUN 3.

3. MeTtoauueckue yka3aHUs M KOHTPOJIbHBIE 33/1aHus (110 BapHaHTaM) JJIsl CTYAEHTOB 3a04-
HUKOB MH)KEHEPHO-TEXHUYECKUX (HEXMMHMUYECKUX) CHeluanbHoCcTel s 3G ()EeKTUBHONW CaMOCTOsI-
TEJIbHOM pabOoThI CTYJCHTOB pa3MEIICHbl B CUCTEME JIMYHBIX KaOMHETOB CTYJIEHTOB, PACIOJIOKEH-
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HBIX Ha OQHIMATBFHOM caiiTe YHHBEpCHUTETa B HH(OPMAIOHHO-TEICKOMMYHHUKAIMOHHON CeTH
«MuTepuer» mo aapecy: https://knastu.ru/students.

8 VYueOHO-MeTOAUYecKOe U MHPOPMAIHOHHOE o0ecTiedeHne THCHUTITHHBI (MOTYJIs1)

8.1 OcHoBHas JuTEpaTypa

1. Axwmeros, H.C. O0miast u HeopraHnudeckasi XuMus : yaeOHuk s By3oB / H. C. AxmeTos. -
5-e u3n., ucnp., 4-¢ u3a., uctp. - M.: Beicmas mkona: Axagemusi, 2003; 2001; 1998. - 744c¢. 535k3
2. I'muka, H.JI. O6mas xumus : yuebnuk ais By3oB / H. JI. I'munaka; nox pen. B.A.Ilonkoga,

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

3. I'munaka, H.JI. 3agaun u ynpaxsHenus no obmeit xumun / HJL I'mubka. —u3a. crep.- M.:
KnoPyc, 2011. — 240c.

4. ®posos, B.B. Xumus : yuebnoe mocodue s By3os / B. B. @posnos. - 3-¢ uza., nepepad. u
noi. - M.: Beiciias mkona, 1986. - 543c¢. u3-25k3 a6-653K3

5. Endumon, B.M. OcHoBbl 00mieii XuMUM [DIEKTPOHHBIN pecypc| : ydeOHOe moco-

oue/B.1U.Endumos, 2-e uza. - M.: HULl UHOPA-M, 2015. - 256 c. / ZNANIUM.COM : a1ek-
TPOHHO-OMOJIMOTeUHasT cucTema. — Pexkum jmoctyna: http://www.znanium.com/catalog.php, orpa-
HUYEHHBIN. — 3arj. ¢ 3KpaHa.

8.2 JlonmoJHUTE/IbHAS JIUTEPATypa

1. Koposun, H.B. O6mas xumus : yueOHuk ains crynentoB By3oB / H. B. KopoBun. - 9-e u3n.,
nepepad. - M.: Briciias mkona, 2007; 2004; 2000; 1998. - 557¢. 31 3k3
2. VYraii, S1.A. OOuias 1 HeopraHuyeckasi XuMusl : yueOHHK 1uig By30B / SI. A. Vraid. - 4-e uzz.,

ctep. - M.: Beicmas mkona, 2004; 2002; 2000; 1997. - 528c. 973k3

8.3 MeToauuecKkue YKa3aHuA QJI CTYACHTOB 110 OCBOCHHUIO JUCHUIIJINHBI

1. 3axon skBuBaNeHTOB: Mertoauueckue yka3anus /Coct. B.B. Ca3zonos. Komcomonbck-Ha-
Awmype: Komcomonbckuii-na-Amype roc. Texs. yH-T, 2002. — 8 c.

2. KommnekcHble coennnenust: Metoauueckue ykazanus /Coct. B.B. Tenem. — Komcomornbcek-
Ha-Amype: TOYBIIO «KHAI'TY», 2003. — 8 c.
3. CKOpOCTbh XMMHUYECKHX peakuil. XuMHUECKOe PaBHOBECHE.: METOIMUECKHE YKAa3aHUs K J1a-

O6opartopHoit pabote 1o Kypcy «O01mias u Heopranuyeckas xumusi» / coct. : H.Jl. Hazapenko. —
Komcomonsck-na-Amype: @PI'BOY BIIO «KHAI'TVY», 2015. - 10 c.

4. Karanus: MmeTonnueckue ykazanus K JiabopatopHoii pabote 1o Kypey «Oo0mmas xuMush /
coct. H.JI. Hazapenko. — Komcomonsck-Ha-Amype : ®I'BOY BIIO «KHAI'TY», 2015. - 8 c.
S. PactBopsI : MeTOIMYECKHE YKa3aHUs K BBIMOJHEHHUIO JTA0OPAaTOPHOU pabOThI MO KypCy

«O6mas xumus» / coct. H.JI. Hazapenko. — Komcomonsck-aa-Amype: @I'BOY BIIO «KHAT'TY »,
2015, 7 c.

6. XKectkocTh BoAbl: MeToauueckue ykazaHus K J1abopatopHoi pabore 1o obmeit xumun/
Cocrt. N.H. 3onotapes. — Komcomonbsck-Ha-Amype: [OYBITIO «KHAT'TY», 2004. - 7 c.
7. DNeKTpoIUTHYECKasl JUCCOIMALIUA: METOANYECKHE YKa3aHUs K JabopaTopHoil paboTe mo

Kypcy «O061mas u Heopranuueckas xumusi» / coct. : B.B. Tenem — Komcomonbck-Ha-Amype:
®OI'BOY BIIO «KHAI'TY», 2015. -9 c.

8. IMuaponms coneii: Meroanueckue ykazanus /Coct. H.B. Pemusona, H.J[. Hazapenko. Kowm-
comonbck-Ha-AMype: TOYBIIO «KHAI'TY», 2008. — 17 c.
9. OKHCINTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: METOAMYECKUE YKa3aHUS K BBIMIOJIHEHUIO J1a-

OopatopHoi paboThl Mo Kypey «O6mmas xumus» / coct. M.U. 3omorapes, H./[. Hazapenko — Kowm-
comoibck-Ha-Amype : DI'BOY BITO «KHAI'TY», 2015. - 10 c.


https://knastu.ru/students

10. DIIeKTpOXUMHUYECKass Koppo3usi MeTauioB: Meroguueckue ykazanus / Coct. M.W. 3omoTa-
peB. - Komcomonbck-Ha-AMype: KoMcomomnbckuii-Ha-AMype rocyAapCTBEHHbIM TEXHUUECKUN YHU-
BepcureT, 2008. - 12 c.

11. Onexrponu3: Meronuueckue ykazanus /Coct. I.W. 3onorapes. — KomcoMobck-Ha-
Amype: 'OYBIIO «KHAI'TY», 2003. — 10 c.
12. P — 9JIEMEHTHI: METOJMYECKHE YKA3aHUS K BBITIOJHEHUIO 1a00paTOpHOM paboThI IO KypCy

«O6mas u Heoprannueckas xumus» / cocT. T.A. KynukoBa. — Komcomonbck-Ha-Amype : ®I'bOY
BIIO «KHAI'TY», 2016. — 10 c.

13. d — 3/IeMeHTBI: METOAMYECKUE YKA3aHUs K BBHITIOJIHEHHIO JTA00PAaTOPHBIX paboT 1Mo KypCy
«O6mas u Heoprannueckas xumus» / cocT. T.A. KynukoBa. — KoMmcomonbck-Ha-Amype : ®I'bOY
BIIO «KHAI'TY», 2011. — 12 c.

14.  Opranuyeckue NOJUMEPHI: METOAMYECKHUE YKAa3aHUS K BBIITOJHEHUIO 1a00paTOPHBIX padoT
o kypcy «O6mmas xumus» / coct. .M. PemuzoB. — Komcomonbck-Ha-Amype : DI'BOY BITO
«KHAT'TY», 2004. — 11 c.

Vka3aHHbIC METOANYECKHE MaTepHabl TaKKe pa3MemIeHbI o anpecy:
https://knastu.ru/students/nu4nbIil KaOUHET.

8.4 COBpeMeHHbIe npmbeccuonaﬂbﬂme 0a3nbl JAaHHbIX M HH(t)OpMaIII/IOHHbIe cnpaBo4-
HbI€ CUCTE€MBbI, MCII0JIL3YEMbIC NIPU OCYLICCTBJICHUHU 06p330BaTeJII>HOFO nmpomecca
no JTMCUMIIJIMHE

1. PedeparuBno-6ubmmorpaduueckue 6a3pr manapix BUHUTU mo ectecTBeHHBIM Haykam
(http://lwww.viniti.ru/products/viniti-database) » "Xumus", "®usuka", "buonorus" u npyrue
2. WudopmannonHo-monckoBas cucremMa @enepanibHOr0 HHCTUTYTa MPOMBIIUIEHHOW C€O00-

creennoctu (http://new.fips.ru) » IlosiHbIE TEKCTHI POCCUICKUX MTATEHTOB U 3aSBOK
3. baza manapix MINCRYST (http://database.iem.ac.ru/mincryst) » Kpucramiorpapuue-
CKHe€ JIaHHbIE MUHEPAIOB MIHCTHTYTa SKCIIEpUMEHTaIbHOM MuHepaaorun PAH

4. bank mammeix PAJIOH (http://www.chem.msu.su/rus/chinfo/raden/welcome.html) »
ConepxuT HHPOPMAIIHIO 10 PAJAUAIIMOHHBIM U SHEPTETUYECKUM IapaMeTpaM JBYXaTOMHBIX MOJIe-
KyJT

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

6. Alkalinity Calculator (or.water.usgs.gov/alk) » Ba3za maHHBIX 10 IIETOYHOCTH W METOAaM
€e OIpe/IeIICHUSL.

7. Biocatalysis-Biodegradation Database (eawag-bbd.ethz.ch) P Basa manubix comepxwut

MH(}OPMALIMIO 10 MUKPOOMOTUYECKUM OMOKATaTUTHUECKUM peakusaM U crocodam Onojerpagaun
KCEHOOMOTHKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) » pecypc, npeanasua-
YEeHHBIN JUIsl yYEHbIX M OMOIMOTEYHBIX paOOTHUKOB, KOTOPBIM HY)KHA JOCTOBEpHas Oubiuorpadu-
Yyeckast HH(OpMAIHsI; TI03BOJISIET OMPEIEIIUTh HITH TIOATBEPANTS Ha3BaHUs U aO0OpeBHATYPHI )KypHA-
JI0B, BKJIIOUEHHBIX B yka3aTenu Chemical Abstracts Service (CAS) ¢ 1907 roaa.

9. Chemical Data Access Tool (java.epa.gov) P unpopmarus o 370pOBbe ¥ 0€30MacCHOCTH
npenctaBienHas EPA mox kontponmem Toxic Substances Control Act (TSCA), 4To0Bl y3HATH
0oJbIIE 0 XUMUKATaX, KOTOPBIE TPOU3BEAECHBI WU UMNopTHpoBaHsl B CILIA.

10.  ChemExper Chemical Directory (www.chemexper.com) P Karanor XuMU4YeCKHX BEILECTB
Y MX TIOCTABIIUKOB.

11.  ChemDB Web Interface Index (cdb.ics.uci.edu) » ChemDB mnpemiaraer 6ecriaTHbli OH-
JIaliH MHCTPYMEHTapUi 1Mo XUMHUH. TeKyias Bepcusi ConepkuT 0osee 4 MITH OMMCaHUN COeTMHEHHM
u Oosiee 8 MITH M30MEPOB.

12.  Chemical Search Engine (www.chemindustry.com) P ba3a maHHbIX 110 hapMaKogorHye-
CKOM M OMOTEXHHUYECKOH MHIYCTPUM, HaydyHOMY OOOpYyJOBaHMIO U T. A. VIMeercsl KaTajuor KHWUT,
CITPaBOYHHKOB, )KYPHAJIOB M OIOJIJIETEHEH.


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

13.  Chemical Structure Lookup Service (cactus.nci.nih.gov) P «AnpecHast KHUra» M0 XUMHU-
4eCKUM CTpyKTypaM. OObeIuHIET HECKOIBKO 0a3 TaHHBIX M0 XHUMHUU.

14.  ChemSpider (www.chemspider.com) P Pecypc OTKpBHITOr0o AOCTYyIa, 00ECIIEUHBAIOIIHIA
JOCTYIl K MMJUIMOHAM ONHMCAaHUN XUMHYECKUX CTPYKTYp. IIOMCK MpOBOIUTCS MO HECKOJIBKUM Oa-
3am, B ToM ynciie PubMed u NCBI Entrez u np.

15.  ChemSynthesis (www.chemsynthesis.com) P> ba3za gaHHBIX XHMHYECKHX BEIIECTB, CO-
JEPXKHUT TaKKe WHPOPMALMIO MO0 METOAAM UX CHHTE3a U (PU3UYECKUM CBOMCTBAM, TaKUM Kak
IUIOTHOCTb, TOYKA IJIABJICHHSI, TOYKA KUIICHUS U T.]I.

16.  Crystallography Open Database (www.crystallography.net/cod) P bBasa gaHHBIX Kpu-
CTAJUIMYECKUX CTPYKTYP OPraHMYECKUX, HEOPTaHMUECKUX, METAIUIO-OPTaHUYECKUX COCJAMHEHHUHA U
MHUHEPAJIOB, 32 UCKITIOUEHHUEM OMOIIOJIMMEPOB.

17.  EarthChem (www.earthchem.org) P CaiiT npemiaraer 40CTyIl K T€OXUMHYECKOM, ETPO-
JIOTHYECKOU, TE€OXPOHOJIOTHUecKol nHpopmanmu, B ToM yncie yepe3 the EarthChem Library, the
EarthChem Portal(6a3p1 ganneix PetDB, SedDB, GEOROC, NavDat, USGS, and GANSEKI),
PetDB, NAVDAT, SedDB, and Geochron.

18.  eMolecules (www.emolecules.com) P 6a3a gaHHBIX [0 HCCIICAOBAHUSAM B 00J1aCTH Opra-
HUYECKON XUMUH.

19.  Jmol (jmol.sourceforge.net) P Bpayzep JAVA nns nmoucka n300pa)keHHH XUMHUYCCKHUX
cTpyKTYyp B hopmare 3D, B TOM uncie OMOMOJIEKYJ, KpUCTauioB U T. 1. [Ipemnaraercs Takxe aHu-
MUpPOBaHHAs JEMOHCTPAIIHUSI.

20.  NIST Chemistry WebBook (webbook.nist.gov) P Caiit npegocTasisieT I0CTyI K JaHHBIM
no xumun u pusuke. Komnexun nogaepxusatorcs [Iporpammoii NIST.

21.  Organic Chemistry Portal (www.organic-chemistry.org) » Ilopram miasi XHMHKOB-
OPr'aHUKOB.

22.  Organic Chemistry Resources Worldwide (www.organicworldwide.net) » Ilopran npen-
JaracT aHHOTUPOBAHHBIM KaTAJIOT CATOB 110 OPraHUYECKOM XMMUHU.

23.  PubChem Project (www.syntheticpages.org) » Ilouck Gosiee 8 MJIH COEIMHEHHI IO pa3-
auuHBIM KputepusM. Cailt nonaepkuBaercsi HalmoHanbHBIM HEHTPOM IO OMOTEXHOJIOTHSIM.

24.  Spectral Database for Organic Compounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) » ba3a maHHBIX II0 CIEKTpaM OpPraHHYECKUX coeauHeHHi. Iloamep:kuBaeTcs
HanpoHnaibHBIM MHCTUTYTOM TI€PEIOBOM NMPOMBINUIEHHOW HayKu U TexHonoruu (National Institute
of Advanced Industrial Science and Technologies), SInonus.

25.  spectroscopyNOW.com (wWww.spectroscopynow.com) P BecriaTHblii OHNaiH pecypc 110
CHEKTPOCKONUM M CHEKTPOMETPUHU (3JIEKTPOHHBIE >KYpHAJbl MO aTOMHOM 3MMCCHUM, JIa3epHOH U
1asMeHHou cnektpockonuu, MK cniekrpockonuu, paMaHOBCKON CHEKTPOCKOIUH U IIp. ).

26.  SPINUS-WEB (www2.chemie.uni-erlangen.de/services/spinus/) » Cnektpsl u SIMP
XUMHYECKHX C/IBUTOB, KOHCTAHTHI B3aMMO/ICHCTBHS, U TIOJIHBIE CIIEKTPBI MOJIEKYJISIPHBIX CTPYKTYP.
27.  SyntheticPages (www.syntheticpages.org) » Dto OecriatHas HHTepaKTHBHas Oa3a JaH-
HBIX 110 XUMHYECKOMY CHHTE3Y.

28.  TOXNET (toxnet.nlm.nih.gov/index.htm) P Ba3za maHHBIX MO TOKCHKOJOTHUH, OMACHBIM
XUMHYECKHM COCTMHEHUSM, COCTOSTHHIO OKPY)KAOIIEH CPe/bl U 3T0POBBSI.

29.  DnexrtpoHHo-0nOanoTeyHass cucrema ZNANIUM.COM. J[loroop EIT 44 Ne 003/10 36c
MK3 191272700076927030100100120016311000 ot 17 anpens 2019 r.

30.  DnextpoHHO-OMOMMoTeuHas cuctema IPRbooks. JIunensuonnsiii mporoop Ne EIT44 Ne
001/9 wa mnpemocraBieHHE JOCTyNa K JJIEKTPOHHO-OMOnmoreunoit cucreme I[PRbooks WK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

31. OnexTpoHHo-0nbnnoreyHas cuctema eLIBRARY.RU. Jloroop Ne EIT 44 Ne 004/13 Ha
OKa3aHHe ycayr J0CTyTIa K AIEKTPOHHBIM U3JIAaHUSM HK3
191272700076927030100100150016311000 ot 15 ampenst 2019 r.

8.5 IlepeyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHMKANMOHHOW ceTn «WHTep-
HeT», He00XO0AMMBIX /IJISl OCBOCHUS JUCHHUILIMHBI (MOAYJIs1)
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1. Bukuneaus http://ru.wikipedia.org

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

3. EcTecTBeHHOHAyUYHBIN 00pa30BaTEbHBIA MOPTAN [DJIEKTPOHHBIA pecypc]. - Pexum moctyma:
http://en.edu.ru, cBo6OAHBIA.

8.6 JInueH3noHHOe M CBOOOJHO pacnpocTpaHsieMoe NMPOrpaMMHoe olecrnedyeHue, Mc-
Nnojib3yeMoe INpH OCYLIeCTBJIEHHH 00pa30BaTeJBLHOIO Ipolecca Mo AUCHHUILIMHE

Tabmuua 7 — [lepedeHp UCTIONB3yeMOT0 IPOTPAMMHOTO 00eCTIeUeHHS

Hanmenosanue 110 PexBU3UTHI / YCIIOBHS MCIIOJIb30BAHUS
Microsoft Imagine Premium Jluuensnonnslit jorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOoHAs TUIICH3US, YCIOBHS UCTIOJIb30BaHUS 110 CCHUIKE:

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

9 OpraHn3aun0HHO-ne):[ar0ruqeclme yciaoBus

Opranuzanys 00pa3oBaTEeIHLHOIO MPOLIECCa PETIAMEHTHPYETCSl YIeOHBIM IJIAHOM M PacIiu-
caHMeM Yy4yeOHBIX 3aHATHH. SI3bIk 00ydeHus (mpenojaBaHus) — pycckuil. [[ng Bcex BUIOB ayau-
TOPHBIX 3aHATUN aKaJJIEMUYECKHUI Yac yCTaHABIMBAETCSA MPOJOKUTEILHOCTHIO 45 MUHYT.

IIpu popmMupoBaHuM cBOCH MHIMBUAYATIBHONH 00pa30BaTEIbLHON TPAEKTOPUHN O0yUarOLIUIiCs
UMeeT TPaBO Ha Mepe3adeT COOTBETCTBYIOIUX AUCIUIUINH U MPO(ECCHOHANBHBIX MOAYJIEH, OCBO-
€HHBIX B ITPOLIECCE MPEIIIECTBYIOLIEr0 00yUeHUs, KOTOPbIM 0CBOOOXAaeT 00yJaromerocst T Heoo-
XOJIUMOCTH UX ITOBTOPHOT'O OCBOEHHS.

9.1 O6pa3oBaTe/ibHbIE TEXHOJOTHHU

VYy4eOHbIl MpoIecc Mpu MPernoiaBaHui Kypca OCHOBBIBACTCS HAa MCIIOJIB30BAHUU TPATUIH-
OHHBIX, THHOBAI[MOHHBIX 1 MH(POPMAIIMOHHBIX 00pa30oBaTeNbHbIX TeXHOIOTUH. TpaaunnoHHbie 00-
Pa30BaTCIbHBIC TCXHOJOTHUU NPCACTABJICHBI JICKIUAMU U CEMUHAPCKUMU (HpaKTI/ILIeCKI/IMI/I) 3aHATU-
amu. MITHHOBallMOHHBIE 00pa30BaTEIbHbBIE TEXHOJIOTUH UCTIOIB3YIOTCS B BHJIE IMIMPOKOTO MPUMEHe-
HUS aKTHUBHBIX M MHTEPAKTUBHBIX (OpPM mpoBeneHHs 3aHsTui. MHpOpMarmonHsie 00pa3oBareib-
HBIE TEXHOJIOTHH PEAU3YIOTCSl MYTEM aKTUBU3ALUU CaAMOCTOSITENbHON pabOThl CTYIEHTOB B MH-
dbopmarimoHHON 00pa30BaTEILHON CpeJie.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIeKIMOHHBIN KypC MPEAnoiaraeT CUCTEMAaTU3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIIPOCOB
yueOHOro IJaHa.

Ha nepBoil nekuuu nekTop 00s13aH NpPeAyNnpeluTh CTYACHTOB, IPUMEHUTEIBHO K KaKOMY
6a30BoMy y4eOHUKY (yueOHUKaM, yueOHbIM TOCOOUIM) OyeT MPOYUTaH KypcC.

JlekIMOHHBIN KypC JOJKEH JaBaTh HAaMOOJBIINN 00heM MHPOpMAIMU U obecrieunBaTh 00-
Jee riy0oKoe MOHUMaHKUe Y4eOHBIX BOIIPOCOB MPU 3HAYMTEIBHO MEHBUIEH 3aTpare BPEMEHH, YeM
3TO TpeOyeTcsi OOIBIIMHCTBY CTYACHTOB HAa CAMOCTOSATEIbLHOE N3YUYEHNE MaTepuraa.

9.3 3aHsATHS CEMHMHAPCKOIO THIIA

CemuHapCcKue 3aHATHS MPEICTABISIOT COOOW NETATH3AIMIO JIEKIIMOHHOTO TEOPETHYECKOTO
MaTepuaia, MPOBOASATCS B IENSAX 3aKPEIUICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/ieibl.

OcHoBHOU (opMOI MPOBEEHUS CEMUHAPOB SBIISIETCS 00CYKIeHNE Hanbosee mpoOIeMHBIX
U CIIOKHBIX BOIIPOCOB MO OTJEIBHBIM TeMaM, a TaKXKe pa30op MPUMEPOB U CUTYaAIIU B ayTUTOPHBIX
yCIOBUAX. B 00s3aHHOCTH MpernoaBaTelisi BXOAIT: OKa3aHHEe METOJIWYSCKOW IMMOMOIIN U KOHCYITb-
TUPOBAHUE CTYJEHTOB [0 COOTBETCTBYIOIINM TeMaM Kypca.

AKTHBHOCTH Ha CEMUHAPCKUX 3aHITHIX OIICHUBACTCS TIO CIICIYIOIIMM KPUTEPHSIM:

- OTBETHI Ha BOIIPOCHI, MIpeAaraéMble MpernojaBaTesieM;

* y4acTHUe B IUCKYCCHSX;

- BBITIOJTHEHHUE MMPOCKTHBIX U WHBIX 3aaHHIA;
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* aCCHCTHPOBAHUE MTPENOIABATEIO B IPOBEICHUH 3aHATUN.

OTBeT HOMKEH OBITh APryMEHTHUPOBAHHBIM, Pa3BEPHYTHIM, HE OJHOCIOXHBIM, COJEPKATb
CCBUIKM Ha UICTOYHHUKH.

JlokJiazpl ¥ ONIOHUPOBAHUE JOKJIAZIOB IPOBEPSAIOT CTENEHb BIIAJEHUS TEOPETUUYECKUM Ma-
TEpPUAJIOM, a TAaK’K€ KOPPEKTHOCTh U CTPOTOCTh PACCYKICHUM.

OneHuBaHuE 3aJaHUi, BBIIIOJIHEHHBIX HA CEMMHAPCKOM 3aHSTHH, BXOAUT B HAKOIUIEHHYIO
OILICHKY.

9.4 CamocTosiTe/ibHAsA padoTa 00yYalOUIUXCH M0 JUCHUIINHE (MOAYJII0)

CamocrosTenbHas paboTa CTyJEHTOB — 3TO IIPOLECC aKTUBHOIO, LI€JIEHANPABICHHOTO MPH-
oOpeTeHMs CTyJIEHTOM HOBBIX 3HaHUI, yMEHUH 0e3 HEelnocpeACTBEHHOI'O y4yacTus IpernojaBaTels,
XapaKTEPU3YIOIUICS MPEIMETHOM HaNpaBIeHHOCTHIO, Y(PPEKTUBHBIM KOHTPOJEM M OLIEHKOH pe-
3yJIBTaTOB JAEATEIBHOCTU 00YYaroIerocs.

Llenu caMoCTOATETHLHON pabOTHI:

* CUCTEMATH3alus U 3aKPEIJICHUE IOJYyYEHHBIX TCOPETHUECKUX 3HAHUNA M NPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriyOJjeHHe U pacllupeHne TEOPETUYECKUX 3HAaHUM;

- (hopMHUpOBaHHE YMEHUH HCIOJIH30BATH HOPMATHBHYIO M CIPAaBOYHYIO JTOKYMEHTAIHUIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHE I103HABATENbHBIX CIIOCOOHOCTEH, AaKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTU U
OpPraHU30BaHHOCTH;

- (hOpMUPOBAHHE CAMOCTOSTEILHOCTH MBIIIJICHUS, TBOPUYECKOW WHUIIMATUBBI, CTIOCOOHOCTEN
K CaMOpa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CaMOpeaJIn3allly;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas pad0oTa MOXKET OCYILECTBIIATHCS MHAUBUYAIBHO WM IPYNIaMU CTYACH-
TOB B 3aBUCUMOCTH OT LI€JIH, 00bEMA, YPOBHS CI0KHOCTHU, KOHKPETHON TEMATUKH.

TexHoorust OpraHu3alyi CaMOCTOSTEIbHON paboThl CTYJEHTOB BKIIIOYAET MCIIOJIb30BaHHE
MH(OPMALIMOHHBIX U MAaTEPUATIbHO-TEXHUUYECKUX PECYPCOB YHUBEPCUTETA.

ITepen BbImosiHeHHMEM OOYy4arOIIMMUCS BHEAYTUTOPHOH CaMOCTOSATENbHOW pabOThl Ipemno-
JlaBaTelb MOKET IPOBOAUTH MHCTPYKTAXK 110 BBIIIOJIHEHUIO 3a1aHUs. B HHCTpyKTaX BKIIIOYAETCA:

* LIeNb U COZIEP KaHUE 3aJaHus;

* CPOKH BBIIIOJIHCHHS;

* OPUEHTHPOBOUHBIN 00bEM pabOTHI;

- OCHOBHbIE TpeOOBaHUs K pe3yJbTaTaM paboThl U KPUTEPUU OLIEHKH;

* BO3MOYKHbBIE TUITUYHBIE OIIMOKH MIPU BITOJHEHHH.

HHcTpyKTa)X TPOBOAUTCA MPENOIaBaTEIeM 3a cueT 00beMa BpeMEHH, OTBEJIEHHOTO Ha U3Y-
YEHHUE JUCLIUIUINHEL.

KoHTponb pe3ynbTaToB BHEAYAUTOPHON CaMOCTOSITENIbHOM paboThl CTYJEHTOB MOXKET IPO-
XOJIUTh B MUCHbMEHHOM, YCTHOU MJIM CMEIIaHHOHN (opMe.

CTyneHThl T0JKHBI HOJXOIUTh K CaMOCTOSITENIbHOM paboTe Kak K HauBaKHeHIieMy cpeni-
CTBY 3aKpPEIUICHUsI U Pa3BUTUS TEOPETUUYECKUX 3HAHUHN, BEIpAOOTKE €AMHCTBA B3IJISJIOB Ha OT/JEIb-
HBIE BOIIPOCHI Kypca, IPUOOpETEHUsI ONpeeIEHHbIX HABBIKOB M MCIOJIb30BaHUS MpodeccuoHab-
HOM JINTEpaTypHI.

[TomerieHus U1si CaMOCTOSITENILHOM pabOThI 00YUaIOIIUXCsl OCHAIIIEHbl KOMITBIOTEPHOU TeX-
HUKOW ¢ BO3MOXKHOCTBIO MOJIKITIIOUEHUS K ceTH «VHTepHeT» U o0ecrneyeHneM J0CTyma B AIEKTPOH-
HYI0 HH(QOPMAaIIMOHHO-00pa30BaTENbHYIO CPEly OpraHU3allnu.

9.5 MeToanueckne yKa3aHus Il 00y4AOMIMXCS 110 OCBOCHHMIO U CHMIIIMHBI

[Tpu u3ydeHun TUCIUILIMHBI 00yYaIOUIMMCs 11e1eco00pa3HO BBIMOIHATH CIEAYIOIINE PEKO-
MEH/IALUHU:

1. U3ydyeHue yueOHON JUCIMILTUHBI JOJKHO BECTUCh CUCTEMaTHYECKH.

2. Ilocne u3yyeHus kakoro-nubo paszzesna no yueOHUKY MM KOHCIIEKTHBIM MaTepualiaM pe-
KOMEHIYEeTCsl IO IMAMSITH BOCIPONU3BECTH OCHOBHBIE TEPMUHBI, OIIPEIEIICHNUs, TIOHATUS pa3Jiena.
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3. Ocoboe BHUMaAHHE CIICIYET yJCITUTh BHIMOIHCHHIO OTYCTORB IO MPAKTUYCCKUM 3aHSITHSIM
)41 I/IHI[I/IBI/II[yaJIBHBIM KOMIIJICKCHBIM 3a1aHUSAM Ha C&MOCTOHTCHBHYIO p3.60Ty.

4. Bcs TemaTHKa BOIIPOCOB, H3y9aeMbIX CAMOCTOSITEIILHO, 3a/1a€TCs Ha JICKIUAX MpEno/iaBa-
TeneM. MM jke aroTcss MCTOYHUKY (B IIEPBYIO OYEPEIb BHOBb U3/JaHHBIE B IEPUOANYECKON HAYUHON
JaUTEepaType) Uit 0oJiee JIeTaaIbHOrO IIOHUMAaHKS BOIIPOCOB, O3BYYCHHBIX Ha JICKIUH.

[Tpu caMocTOSATENBHON IPOPAOOTKE Kypca 00yUYaAIOIIUECS TOJKHBI:

* IPOCMATPHUBATh OCHOBHBIC ONIPEICIICHHS U (DAKTHI;

. HOBTOpI/ITB 3aKOHCHCKTI/IpOBaHHBII71 Ha JICKHUOHHOM 3aHATHUHN MaTepI/IaJI U JOITOJIHUTH €TI0 C
Y4ETOM PEKOMEHIOBAaHHOM I10 IAHHOM TeMe JIMTePaTyphl;

* U3YYHTh PEKOMECHJIOBAHHYIO JIUTEPATYPY, COCTABIIATH TE3HMCHI, AHHOTAILIMM U KOHCIICKTBI
Han0oJice BAXKHEIX MOMCHTOB;

* CAMOCTOSITCIIEHO BBITTOJIHATD 3aJIaHUs, aHAJIOTUYHBIC MPEIaracMbIM Ha 3aHATHSX

- UCMOJIL30BATh JJISI CAMOIIPOBEPKH MaTepHalibl (POHIA OIEHOYHBIX CPEJCTB.

10 Onucanue MaTepuaLHO-TEXHHYECKOI0 o0ecneyeHnsi, He00X0AMMOro Uil 0CY-
IeCTBJIEHUS 00Pa30BaTEILHOIO Mpolecca mo AMCHuIInge (MO1yJI10)

10.1 Yueb6Ho-12060paTopHOe 000py/A0BaHHE
Tabmuna 8 — [lepeuens 00opyIOBaHUS JIAOOPATOPUHI

HanmenoBanue aynquropun

Aynuropust (maboparopun)

Ucnonszyemoe o6opyaoBaHue

431/1 Jlaboparopus o01eit Xumuu XUMHYECKas MOCYyJa, XUMUYECKUE PEAKTHUBbBI, H3-
MEpHTENIbHBIE U HarpeBaTelbHbIE MPUOOPHI, KOM-
TUIEKT JI€MOHCTPALMOHHBIX TJIAKATOB.

10.2 Texuuuyeckue U JIeKTPOHHBIE CPEACTBA 00yUeHUS

[Tpu poBeIeHUH 3aHATHI UCTIONIB3YETCS ayIUTOPHUs, 000pyIOBaHHAS MPOSKTOPOM (CTaIH-
OHAPHBIM WJIM MIEPEHOCHBIM) JUIsl OTOOpaXkeHus mpe3eHTanui. Kpome TOro, npu npoBecHUN JICK-
UA ¥ MPAKTUYCCKUX 3aHITHH HEOOXOIUM KOMIIBIOTEp C YCTAaHOBJIICHHBIM Ha HEM Opay3epoMm
MPOrPaMMHBIM OOecTieYeHUEM ISl IEMOHCTPAIUH MPE3eHTAIUH.

I[J'IS[ peanmsan JUCHUIIIIMHBI TOATOTOBJICHBI CJICAYIOIIUC IMTPE3CHTAIUN
OcHOBHBIE TOHATHS U 3aKOHBI XUMUH

Crtpoenue BemecTna

OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEaKIIHii

PacTBOpBI M Apyrue AucrepcHbie CUCTEMBI

DNEKTPOXUMHUYECKHE MTPOIECCHI

DNIEeMEHTHI Ka9YeCTBEHHOTO U KOJIMYECTBEHHOT'O aHAJIN3a
BricokOMoIeKyIsIpHbIE COEAMHEHUS

NoabkowhE

11 NuLbIe cBeneHus

MeToauuecKkue PE€KOMEHIAMH 110 oﬁyqeﬂmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHOCTAMH
3A0POBbA U HHBAJIU/10B

OcBoenne JAUCHUITIINHBI O6yanOH_H/IMI/IC5I C OIpaHMYCHHBIMU BO3MOXHOCTAMU 3I0POBBA MOXKET
OBITH OpPraHn30BaHO KaK COBMECTHO C APYTUMHU OGy‘IaIOHII/IMI/ICSI, TaK U B OTACJIBHBIX I'pyIinax. Hpe)lnona-
TaloTCs CIeNHaIbHBIE YCIOBUS JUIS MONYYCHUs 00pa30BaHHs OOYYAFOIIMMUCS C OTPAaHUYCHHBIMH BO3MOX-
HOCTSIMU 3JJOPOBBSL.

IIpodeccopcko-nearornyeckuii cocTaB 3HaAKOMHUTCS € TICHUX0JI0r0-(hHU3HOIOTUIECKUMHE OCOOCHHO-
CTSMHU 00yYaIOIUXCS MHBATUIOB M JIUII C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0OPOBbsSI, HHINBUIYaTbHBIMU
porpaMMamMH peadHIUTaIli MHBATUAOB (pH Hanmuuuu). [Ipy HE0OXOAMMOCTH OCYIIECTBIISIETCS TOTIOTHH-
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TeJIbHAs TOAEepPIKKa MPETolaBaHusl THIOTOPAMH, IICUXOJIOTaMH, COLUATIbHBIMUA PaOOTHUKAMH, TPOLIEIIINMHI
MOJTrOTOBKY aCCUCTEHTaMH.

B cootBeTcTBHM ¢ METOOUUECKUMH peKoMeHAauussMu MunoOpHayku P® (ytB. 8 ampenst 2014 r. N
AK-44/05BH) B Kypce IpearnoaraeTcss HCIoiIb30BaTh COLUATBHO-aKTUBHBIE H pe(IEKCUBHBIE METOABI 00Y-
YEeHHUs], TEXHOJIOTMU COLMOKYJIBTYPHOH peaOUINTALK C LeJbI0 OKa3aHMs MOMOILM B YCTAHOBICHUH IOJIHO-
LEHHBIX MEKJIMYHOCTHBIX OTHOIICHUH C IPYTUMH CTYIEHTaMH, CO3AaHUN KOM(OPTHOTO IICUXOIOTHIECKOr0
KJIMMaTa B CTyAeHYeckoi rpynme. [lonbop m pa3paboTka yueOHBIX MaTepHalioB HMPOHU3BOAATCS C yYETOM
IPEIOCTABICHNSI MaTepuaia B pasiMuHbIX (opMax: ayauaibHOM, BU3yaJIbHOH, C HMCIIOJIB30BAaHUEM CIELH-
QJIBHBIX TEXHUYECKUX CPEACTB U NH(POPMAIIIOHHBIX CHCTEM.

OcBoenre aucuuiuinHbl duiamMu ¢ OB3 ocymiecTBisieTcss ¢ MCIONBb30BaHUEM CPEACTB OO0YUYCHUS
o0II1ero M CrenuanbHOro HazHaueHHs (IMEepCOHANBFHOrO M KOJUIGKTUBHOTO MCIIONIB30BaHMs1). MaTepraibHO-
TEXHHYECKOE 00ecrevueHne MpeIycCMaTpuBaeT MPUCIIOCO0ICHNE ayANTOpri K HyxaaMm jmi ¢ OB3.

®opma MpoBeJeHHs aTTECTAllMM AJS CTYAECHTOB-UHBAIN/IOB YCTAaHABIMBAETCA C YUETOM HHIUBUIY-
anbHBIX ncuxopusnueckux ocobenHocrei. s cryaentoB ¢ OB3 mpenycmarpuBaercst goctymHas Gopma
IPEIOCTABIICHHUS 3a/1aHUH OLIEHOYHBIX CPEACTB, @ IMEHHO:

- B [I€YaTHON WJIM 3JIEKTPOHHOU (GopMe (I JIUI] ¢ HapyLIEHUSIMU ONOPHO-IBUIATENIBLHOIO ammapa-
T2);

- B TIe4aTHOU (hopMe WK 3JIEKTPOHHON PopMe ¢ YBETMYCHHBIM MPU(TOM M KOHTPACTHOCTBIO (LIS
JIMII C HAPYIIEHMSIMHU CIIyXa, PEUH, 3pEHUsL);

* METOJIOM YTEHHS aCCHCTEHTOM 33/1aHUs BCIyX (AJIs1 JIUI[ C HAPYLICHUSAMHU 3PEHHUS).

CryneHTaMm ¢ UHBAJUAHOCTHIO YBEJIMYMBAETCS BPEMsI Ha MIOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BO-
npockl. /i TaKuX CTYAEHTOB IpeaycMaTpUBaeTCs JOCTyIHas (popMa MpeoCTaBICHUs OTBETOB Ha 3a/1aHus,
a IMEHHO:

- MICBMEHHO Ha Oymare Wiy Ha0OpOM OTBETOB Ha KOMIbIOTEpe (AJIS JIUI] C HAPYIICHHSIMH CIyXa,
peun);

- BBIOOPOM OTBETa M3 BO3MOXKHBIX BapHMAaHTOB C KCIOJNb30BAaHMEM YCIyI acCHCTeHTa (AJsl JIUI C
HapyIICHUSIMH OTIOPHO-ABUTATEILHOTO amapara);

* YCTHO (7151 JIUI C HapYIIEHUAMHU 3pEHMsI, OTIOPHO-IBUTATEIBLHOIO anapara).

ITpu HEoOXOIUMOCTH ISl OOYHAIOIIMXCSI C MHBAJIMIHOCTBIO NMPOLEAYpa OLIEHUBAHUS PE3YJIbTATOB
00y4YeHHUs1 MOKET IPOBOIUTHCS B HECKOJIBKO JTAIOB.
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MNPUJITIOKEHME 1

BxoaHO# KOHTPOJIb
Kaxo# BuJ MMeeT BbIpaK€HUE CKOPOCTH NPSAMOU PEaKLIUU
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)6]Cls 3) Co(OH). 4) [Co(H20)6]SO4
Kaxoe 13 mokpsITHii JKeje3a sSBIISETCSl aHOHBIM B HEUTpaJIbHOM cpejie ?
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 HauOOJbIIYIO TUIOTHOCTB;

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 «OKHUCIUTETHHO-BOCCTAHOBUTEIIBHBIE PEAKIIUNY:
1) Yto Ha3pIBaeTCS CTECTICHBIO OKUCTICHUS?
2) JaiiTe ompeneneHUE ANMEKTPOHHBIX U MOHHO—AJIEKTPOHHBIX YpaBHEHHH. B 4em mpemmyIiecTBo
MOHHO-3JIEKTPOHHBIX YpaBHEHUH Mepe] 3JEKTPOHHBIM?
3) Uro Ha3bIBaeTCs OKHCIUTENIEM U BOCCTaHOBHUTENEM? MOryT JI aTOMBI B BBICIIEH CTEIIEHU OKHC-
JIeHUs] OBITh BOCCTAHOBHTEISIMHU, & B HU3IICH CTEIIEHU OKHCIEHUS — okuciautenssmMu? OTBET moj-
TBEPAUTE IPUMEPAMHU.
4) 3anuimuTe ypaBHEHHUE JJI BHIYUCICHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBLHOTO MOTEHIMaNa. B ka-
KOM HampaBJICHUH IMOMAET peakilys, ecay MOTSHIIMAT OKUCIUTEN OOJbllle MOTeHIIMala BOCCTaHO-
BUTENSA?
5) [pouwnraiite mpaBuiIO 3NIEKTPOHHOrO Oananca. [lo kakoMy IpHUHLKITY TOAOUPAIOTCS OCHOBHBIE
kodppurmenTsr? CyImHOCTh PacCTaHOBKU KOI(PPHUIIMEHTOB 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 BOCCTaHOBJICHHUSI?
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 oTiMyaeTcs XUMUYECKask KOPpO3usi METALIIOB OT JIEKTPOXH-
MUYECKON?
2) Kakoit MeTas CIIy’)KUT aHOJZIOM M KaTOJIOM B rajlbBAaHUYECKOM 3JIEMEHTE, COCTaBJICHHOM U3 LM H-
Ka 1 HUKEJS B paCTBOPE AJIEKTPOJINTA?
3) OJIC anemeHTa, COCTaBICHHOTO M3 MEIHOTO M CBHUHIIOBOTO 3JIEKTPOJOB, omylieHHbIX B 0,1 M
pacTBOpbl UX COOCTBEHHBIX cojel, paBHa 0,48 B. V3MeHutrcst i pa3HOCTh MOTEHIMAJIOB, €CIIH
B34Th 0,001 H pacTBOpBI? OTBET NOATBEPAUTE PACUETOM.
4) Kakas ranpBaHHyecKas Mapa BO3HHMKAET MPU KOPPO3UU YIJIEPOJUCTON CTalM B HEUTpanbHON
cpene? YKaxuTe MpoLecchl Ha KaToIe U aHOZE, IPUHUMAsi BO BHUMAHUE, YTO YIJIEPOJNCTAs CTAlIb -
CIJIaB KeJie3a C YIJIepoaoM Uit kKapougaom skernesa FesC.
5) CoctaBbTe cXeMy KOPPO3HMOHHOI'O pa3pylIeHUs aJIOMHHHMEBOTO CIUIaBa ¢ J0OABKOH MarHus B
KHUCJION Y HEUTpaIbHOM cpeaax.
6) D1IeMeHT, aHOI0M KOTOPOTO SIBJISIETCS IIMHK, B TEUEHHE JIBYX 4acoB AaBai Tok cuioi 0,8 A. Ka-
KO€ KOJINYECTBO LIMHKA IIPU 3TOM HU3PacX00BaIOCh?
7) ITouemy HEBO3MOXKHO U3MEPHUTH A0COTIOTHYIO BEIMYMHY 3JIEKTPOAHOT0 noteHnuana? Ilpusenu-
T€ CXEMY U3MEPEHUs MOTEHIIHaja C TOMOUIBIO AJIEKTPOI0B CPABHEHHUS.
8) Kak 3aBUCHT CKOPOCTh 3JIEKTPOXUMHUECKOH KOPPO3UH OT CKOPOCTH AaHOJHBIX M KaTOJHBIX peakK-
u?
9) B xakux cpenax npeoOiagaet KHUCIOPOJHAs ACNOIsApU3alus, a B Kakux BogopoaHas? Kakas ne-
NOJIIpU3alUsl XapaKTepHa Uid aTMOC(EpPHOIl, TOYBEHHON 1 MOPCKOU KOppo3uu?
10) ITouemy KOHCEepBHBIE OAHKHU JAETAIOT U3 JYXKEHOTO >Kejle3a, XOTs LIMHKOBAHHOE Kelle30 3alllH-
HIAaeT JIy4YIlle IPU MOBPEKICHUH MOKPHITHS?

[To Teme «3aKOH SKBUBAJIEHTOBY:
1) Yto Ha3bIBaeTCS SKBUBAJIIEHTOM?
2) Haiite onpezeneHue 3KBUBAJICHTHON MacChl.
3) Kak onpenensercs SKBUBaJICHTHasi Macca KMCIOThI, OCHOBaHMsI, COJIN?
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) Onpenenute YKBUBAJICHTHYIO MaccCy yIiiepojia B COeIMHEHUH, cofiepkamiem 75 % yriuepona 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?

[To Teme «CKOpPOCTh XUMHUUYECKHUX PEAKIMil. XUMHUYECKOE PABHOBECHEY:
1) Yto Ha3pIBaeTCS 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: a) JUIsl TOMOTE€HHBIX CUCTEM; 0) JUIsl FETEPOTrE€HHBIX CUCTEM.
4) OObsicCHUTE BIUSHUE KOHIICHTPAIMH U TEMIIEPATyphl HA CKOPOCTh XUMUYECKUX PEaKIUH.
5) Bo cKOIBKO pa3 U3MEHUTCSI CKOPOCTh HEOOPATUMOM peakiiy, €CIU KOHLEHTPAIIMIO HCXOTHBIX
BEIIECTB YBEIMYUTH B ISATh Pa3 (BapuaHT)
6) Uto Ha3piBaeTcs XMMHYECKUM paBHOBecueM? lIpuBenuTe HECKONIBKO MPUMEPOB XUMUYECKOTO
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 M3MEHUTCA KOJIWYECTBO MPOAYKTA PEaKIHUH MPU YBEIMUYEHUU JABICHUS 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) YTto moHUMAIOT IO TUAPOIU30M COJICH?
2) Bee nu conu ipu pacTBOPEHUH B BOJIE MOJABEPraroTcs Tuipoian3y? 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 HHAUKATOPAaMHU, JJIsl YETO UX MCIONb3YI0T? UTO Ha3bIBaeTcs MH-
TEpBAJIOM Iepexo/ia 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 CTYIEHSM. (BapHaHT)
8) [aiite onpenenenue crenenu ruaponusa. Kakue Gakropsl BIUAIOT Ha cTeNeHb ruipoinsa. O0b-
SICHUTE BJIMSTHUE KaX0T0 (haKkTopa.
9) Uro nokasbiBaeT KOHCTaHTa ruponn3a? Onpenenute KOHCTAaHTY THAPOIIM3a Ul colieil. (Bapu-
aHT)
10) Ykaxure GpakTopbl, KOTOpPBIE BIUAIOT HA CMEIEHHE MHIPOIUTHYECKOTO paBHOBecHs. B Kakyto
CTOPOHY CMECTUTCS THJIPOJIUTHUECKOE paBHOBECHUE MU J100aBIEHNN COOTBETCTBYIOILErO peareHTa?
OtBet nosicHuTE. (BapuaHT)
11) Hanumure B MONEKYISIPHON U MOJIEKYJISIPHO-UOHHOM (popMe ypaBHEHUS peaKlUii, IPOTEKato-
IIMX NIPH CMEIINBAHUM 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. CKoabKo cepedpa BBIACIUTCS MPU MPOITYCKAHUHM 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. DNEKTPOIUTUYECKAS TUCCOLIUALIUS)
1) YUto Takoe 37eKTpOIUTUYECKAs AUCCOIUAIIHS?
2) B yem cyIIHOCTb 3J€KTPOIUTHYECKOM AUCCOLalun?
3) Kakue BemecTBa Ha3bIBaIOTCS AICKTPOJIUTAMU?
4) Yem oTnnyaroTcs ciadble 3JIEKTPOIUTHI OT CUIIbHBIX?
5) Kak KOmM4ecTBEeHHO XapaKTEepU3yeTcs MPOIece EKTPOIUTHIECKON JUCCOIMALINN clTaboro 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 MPaAKTUYIECKOI'0o 3alaHUHA 110 TEME: «CTpoeHHe aTOMOB. Hepuouuqecm/lﬁ 3aKOH. Hepuozm-
YyeCckaf cucremMa 3JIEMEHTOB»

Bapuanr 1.

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

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

o a2 b
VKa3aTh COeJMHEHHE, B COCTAB KOTOPOTO BXOJHWT aHHOHBI ¢ KOH(HIypanuei 25° 2p° ¥ KaTHOHBI C
o 140 20
KoHpurypanueit 4d° 5S°:

1) ZnCl, (Ne 30, Ne 17) 3) InNF3 (N2 49, Ne 9)
2) SrO (Ne 38, Ne 8) 4) YF3 (Ne 39, Ne 9)

Kaxkoe u3 OHpeI[eJICHI/Iﬁ COOTBCTCTBYCT IPABUJIIbHOMY IJIA IIOHATHA «OQHCPIrUsd HOHU3AIUN»:

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

OHeprus, He00X0AUMasl U OTPbIBA IIEKTPOHA OT HEBO30YXKJIEHHOTO aToMa.

OHeprusi, KOTOPYHO HEOOXOOUMO 3aTpaTuTh, UTOOBI cJenaTb AaKTHUBHBIMH BCE MOJIEKYJIbI,
coJlepKalIuecs B MOJIE JaHHOTO BELIECTBA.

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 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# 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. Beruucinre ﬂﬁg gg CICYIOLINX PEAKIIHIA:

A) 2NaFy) + Clyry = 2NaClk + Fay

0)PbO,) + 2Zn() = P + 2Zn0Ok

MOsKHO 11 TIOJTY4uTh (TOP 1O peakimu (a) U BocctaHoBUTh PhO; riuHKOM 110 peakimu (0).
6. OKHUCIIEHHE CePhI U €€ TUOKCUIA TPOTEKACT M0 YPAaBHCHUSIM:

a) Sy + O2 = SOy,

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

Kak u3MeHUTCs CKOPOCTh 3TUX pEeaKIii, eclii 00BbEeMbI KaXJI0M U3 CUCTEM YMEHBIIUTH B Ue-
ThIpe pa3a?

7. BbruncnauTe MOJSPHYIO KOHLUEHTPALUIO U MOJSIPHYIO KOHIEHTpaluto dkBuBaneHTa 20%-

HOTO PacTBOpa XJIOPHUAA KAJIBIHS TUIOTHOCTBIO 1,178 r/em’.

8. CocTaBbTe MOHHO-MOJIEKYJISIPHOE U MOJIEKYJISIPHOE YPaBHEHUS TMIPOJIN3a, IPOUCXOIIIE-
ro nipu cmemuBanuu pactBopoB KyS u CrCls. Kaxxnas u3 B3ThIX cosiel THAPOIHU3yeTcs HeoOpa-
THUMO JI0 KOHIIa C 00pa30BaHUEM COOTBETCTBYIOIIUX OCHOBAHUS U KUCIIOTHI.

9. PeaKHI/II/I BBIPAXKAKOTCA CXEMaMU:
P+HIO; + H;0 = HgPO, + HI
H,S + Cl, + H,0 = H,S0O, + HCI

CocrtaBbTe 3JE€KTpOHHBIE ypaBHeHUs. PacctaBbTe K03()(PUIMEHTHI B ypaBHEHUSAX PEAKLUH.
Jlns kax 101 peakliuy yKaXuTe, Kakoe BEIeCTBO SBJISETCS OKUCIUTENIEM, KaKoe — BOCCTaHOBH-
TeJIEM; KaKO€ BEIIECTBO OKUCIIAETCS, KAKOE — BOCCTAHABJIMBAETCSI.



10. yBeHHqHTCH, YMCHBIIUTCA WUJIA OCTAHCTCH 663 U3MCHCHHUS Macca HHHKOBOﬁ IIJIaCTUHKHN
npy B3aMMOIEeHCTBHH ee ¢ pacTBopamu: a) CuSQOy; 6) MgSOy; B) Pb(NO3),? ITouemy? CocTaBb-
TE DIICKTPOHHBIE M MOJICKYJISIPHBIC YPABHEHHUS COOTBETCTBYIOIIMX PEAKIIHH.

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

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

Hanummre 310eKTPOHHbIE YPaBHEHUs aHOJHOTO M KAaTOJHOTO mporieccos. Beruncmute DJIC
s1oro snemenra, ecin [Ni%*] = 0,01 mous/n, [Pb?*] = 0,0001 mons/1. OtBer: 0,064 B.

12. Kakue conm 00yCIIaBIMBAIOT JKECTKOCTh MPUPOAHON BonbI? Kakyro >KEeCTKOCTh BOJIBI
HA3bIBAIOT KapOOHATHOM, HekapOoHaTHOW? Kak MOXHO ycTpaHUTh KapOOHATHYIO, HEKapOOHAT-
HYIO JKeCTKOCTh? Hanuimre ypaBHEHHS COOTBETCTBYIOIIMX PEAKIIHIA.

13. IlonmumepoM Kakoro HENpeNelbHOrO YIJIEBOJIOPOAA SIBJIAETCS HATypaJIbHBIA Kaydyk?
Hanummure ctpykTypHyto ¢hopMyiy 3Toro yriesojgopoa. Kak Ha3bIBaloT Mpolecc MpeBparieHus
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 MNOATBCPAUTH PaCUCTOM.

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. Umeercs I'D Sn 10”° r-mon/n Sn*? // [H+] = 107 r-mon/n /Ha, Pt
Yemy paBHa BennunHa J/1C Taxorﬂ anemenTa? OTBET MOATBEPIUTH PACUETOM.

1)0,1105B;  2)0,169B;  3)0,405B;  4)0,287B.
17. Yka3atb npaBUIIbHBIN OTBET AJIS MPOLIECCOB Ha 3JeKTpoax mpu padore I'D u3 Ne 16
1)  SnA(-):Sn"2-2 e _ st
Pt, H, K (+) : 2H,0 + 2 e H, + 20H
2) SnA(-):SnO-zé — Sn*2
Pt,HzK(+):2H++2é — H;
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3) PLH)A(-):2H0-4€ — O, +4H"
SnK(+):Sn"*+2 € — Sn
4) Pt HbA(-):2H" +2 € — H;
SnK(+):Sn-2€ — Sn*
18. [Touemy aTmMochepHass KOppO3us SABJISICTCS IEKTPOXUMHUIECKON KOpPO3Uei MeTaioB?
1) Tak kak MeTa/u1 KOHTaKTHpYeT ¢ napamu H,O Bo31yxa;
2) Tak KaK MeTaJlJI KOHTAaKTHPYET C KMCIOPOAOM BO3IyXa;
3) Tak kak MeTaJlJl KOHTAKTHUPYET € JIEKTPOIUTOM 00pa30BaHHBIM IIPU B3aUMOIEHCTBUU
YIJICKUCIIOro rasa € BHaFOﬁ;

4) Tak KaKk MeTaJUT KOHTAaKTHPYET C OKUCIUTEIIEM M HJICKTPOIUTOM.

19. Uznenue u3 Ti ¢ 3aKienKoil U3 MacCUBHUPOBAHHOM CTaJM, HAXOIMTCS B MOPCKOH BOJE.
+ + v
Eqi 2/Ti =+0,10B; Er. 2/,:9 = +0,17B. Yka3arb nNpaBWIbHBIN OTBET JIEKTPOIHBIX MPOIIECCOB.

1) TiA(-):Ti—>Ti+2+2é
FeK(+):02+4é + 2H,0 — 40H"

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

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

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

20. N3nenue u3 Ti ¢ 3aKJIENKOH W3 MACCHBUPOBAHHOW cTaiM, Haxomutcs B pactBope LICl.
2 _ +2 o
Eti “mi =-1,63B; Ere “/re = -0,35B. Yka3aTh npaBUIBHBIA OTBET JICKTPOIHBIX ITPOIIECCOB.

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

2) TiA(-):Ti—»Ti+2+2é
FeK(+):02+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.
VYkazarb cymmapHoe 3HaueHue KoddduimenTa sl MpaBoil 4acTH:

1) 84 2) 15 3 14; 4 42

OtBeT IMOATBCPAUTDL PCUHICHUCM.
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