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1 OO0mmue noJroskeHust

PaGouas nporpamma JIMCIMIUIMHBL « XHMUSD) COCTABJIEHA B COOTBETCTBMM € TpeOOBaHUsI-
MH (l)C}_[CpaJleOFO rocy1apCcrBeHHOIO O6pa30Ba'l‘€J'lbI{OlﬂO cra”japra, YrBepiKJICHHOI'O ITPUKa3OM
Munucrepersa oOpasoBanust u Haykn Poccuiickoit ®eneparnu Ne 483 or 31.05.2017, n ocHoB-
HOI  1po(eCCHOHANBLHON  00pa30BaTebHONW  MPOrpaMMbl  IIOJATOTOBKH  «CTPOUTENBCTBO
BLICOTHBIX M OOJILIIENPONICTHLIX 3JaHUH ¥ coopykeHui» 110 Hanpasiennio 08.05.01
"CTpOoHUTEIBCTBO YHUKATIBHBIX 3aHHH U COOPYIKEHMI".

3ajiaun HaxoauTe ontumanbHbie YCI0BHs JUIS POTEKAHUS XUMHYCCKUX MTPOLECCOB;
JANCHUTITTAHBI OIMUCKHIBATE XUMHU3M OCHOBHBIX XUMHUECKUX TIPOIECCOB; OBJIAJIETH ITPUEMaMu
U MCTOJMKAMK PCIICHHsI KOHKPETHBIX 3a/a4 U3 pasJIM4HbIX pasiAciioB XMMHUH;
BBISIBJISITH B3AMMOCBSI3U MEK/LY OT/ICJIbHBIMU XUMUYECKHUMH IIPOICCCAMMH.

OcHoBHbIE 1. OCHOBHBIC TOHSATHS U 3aKOHBI XHMHH

pasJiesibl / TeMbI Crpoenue BeuiecTna

A OCHOBHBIE 3aKOHOMEPHOCTH XUMHUCCKUX PEAKITHil
PacTBOpBI U JAPYrHE JUCHEPCHBIC CHCTEMBI
DAEKTPOXUMHUYUCCKHE MTPOIIECChI

DJIEMEHTHI KAUeCTBEHHOIO M KOJIMUECTBEHHOTO aHalIN3a
BbICOKOMOJICKYIISIPHBIC COC/THHCHHS

e

2 Ilepeyenn MJIAHUPYEMBIX PE3YJILTATOB 00YYCHHSI 110 AHCHHILIHHE (MOLY/I0),
COOTHECCHHBIX ¢ HH/IHRATOPAMH JOCTHRCHHU ST KOMIIC'l‘elllll/lﬁ

[Tpouece n3yueHus UCIMIUIMEDBL « XMMUs) HalpapicH Ha (pOpMUPOBAHUC CIIC/IYIOMIMX
komrererimit B coorsercteu ¢ GPI'OC BO u ocHOBHON 00pa3zoBaTebHO 1porpaMmoii (Tad-
auna 1):

Tabmuna 1 — KoMrereHIMu 0 MHUMKATOPLI UX JIOCTHIKEHHS

Kojn n HanmenoBanue NuamnkaTopbl JJOCTHIKEHUS [ tanupyemMbie pe3yabTaThl
KOMIIETCHIIUH 00y4eHust 110 JIMCLUIINHE

Y HUBEpCAIbHbIC

OOurenpodeccnoHaIbHbIC

OI1K-1 OITK-1.1. CdopmupoBaHo HayuHOE MHPO-
Crniocoben pemarh | SHACT TCOPHIO U OCHOBHLIE 3dKO- | BO33PEHUE M COBPEMCHHOC XH-
NPUKIAAHBIE  3ajaun | Hbl B 00J1aCTH CCTCCTBEHHOHAY - | MHICCKOTO MBIIIICHHE.

CTPOMTENBHOI OTpac- | HBIX H OOLICHHIKEHEPHBIX JINCILH- YeBoeHbl  (pyHAMEHTaIbHbIE
S, MCIONb3ys Teo- | IUIMH MOHSATHSI, 3aKOHBI U TEOPUH CO-
puio 1 merogp (yn- | ONK-1.2. BPEMEHHOH U KJIACCHYECKOM
JAMEHTANBHBIX Hayk | Y MECT BBISBIIATE W KIACCHPUIN- | XUMHH] H3YUCHbI OCHOBHbIC XH-

poBaTh (PU3MUECKUE M XUMUYC- MHUUCCKUE SIBJICHUS.

CKHC MPOIECCChI, IMTPOTCKAIOIINEC Ha I—[()ﬂy‘IeHIIbIC 3HAHUsA H CBCJIC-
00BLeKTe l‘lpO(I)eCCMOH'cUleOI\;i Jiesl- | HUsl  3aKperieHbl Ha IMTPaKTHKCE,
TCIHHOCTH, peuIaTh HHIKCHCPHDLIC Ilpl/l06pCTCHbl HaBbIKM I1OCTa-
3a/1a4M € IMOMOIIbIO MaTCMaTHUYC- HOBKH W IIPOBCACHUA XHUMHYIC-

CKOTro arrapara CKOro HKcrepuMenTa, odopador-
OI1K-1.3. KW M aHajm3a pe3yJibTaToB.

BnaneeT HaBbIKAMU PCIICHUS TH-
[TOBbIX MHIKCHCPHBIX 3d/la4 Ha OC-

J




HOBE TEOPETHUYECKHUX HCCIIe0Ba-
Hui, 00pabOTKH pacHeTHLIX H
HKCIICPUMEHTAIIbHBIX JAHHBIX BE-
POSITHOCTHO-CTATUCTHUECKHMH
METO/IaMH

IIpodeccuonanbubie

3 MecTo AMCHHILIHHBI (MOAYJSI) B CTPYKTYPE 00PA30BATEILHON HPOrPAMMbI

Jluctmmmia « Xumus» u3ydaercs Ha 1 Kkypee(ax) B 1 cemecTpe(ax).

Jlucuunmia BXOAMT B coctaB Osioka 1 «Jlucnumimuubl (MOAYJIH)» H OTHOCHTCH K
00s13aTeNIbLHOM YacTH.

Jlast ocBOEHMS JIMCHMIIMHBL HEOOXOJAMMBI 3HAHMs, YMEHHsI, HABBIKM U (uiu) onolm
I’Z/)Cl/\‘WlZNC)Cl\"()I:I oesimelbHoCmu, C(bOpMHpOBaHHbIC B IIpoLecce M3y4deHHUs HKOJIbHOIO IHKJIa
uctrIIne: OCHOBBI 0€30IIACHOCTH KU3HEAEITEILHOCTH, XuMus, Dusuka. 3HaHus, yMEHUS U
HABLIKK, CPOPMUPOBAHHBIC TIPH U3YUCHUH AUCHMIUINHBL « XUMUs», OyayT BOCTPEOOBAHBI TIPH
M3YYCHHH TTOCIC/IYIOMMX JIMCIUTIIIMH TPO(ECCHOHAILHOTO OJ10Ka.

4 O0bemM JUCHUIIHHDI (MO[lyJIﬂ) B 3a4Y€THBLIX ¢IMHHIAX ¢ YKA3AHHEM KOJIHYECCTBA
AKAQJIEMHYCCKHX YacoB, BLIJICJTCHHLIX HA KOHTAKTHYIO pﬂﬁOTy 06y‘lﬁlOlIll/lXCSI C
npemnoaaBarejiem (I]O BH/IaM yqeﬁm,lx ’iaHﬂ"l‘ﬂﬁ) H HA CAMOCTOHATC/IbHYIO paﬁo'l‘y
06yqam1uuxcsi

OO6miast Tpy10eMKoCTh (00beM) JANCIHUIUIMHBL cocTaBisieT 3 3.¢., 108 akaj. vac.
Pacripesienienne oObema JIMCHMIUTMHBL (MOJLYJIs) TIO BHJIaM y4eOHBIX 3aHATHH MPeACTaB-
JIeHO B TadsmIe 2.

Tabmuna 2 — O6nem TUCHMIUTHHBL (MOJTYJIS) 110 BHJIAM yUEOHBIX 3aHATHI

Bcero akagemu-

O0bLeM JUCHUILTHHBI
YEeCKHX YaCOB

OO0mast TPy 10eMKOCTD JIMCHMUTITUHDI 108

Konrakruast ayuropaasi padora odyuaromuxcesi ¢ npemnojasareiem (1o 48
BH/IAM YYCOHDIX 3aHSITHIT), BCEIO

B ToMm yucie:

3AHSITHS JIEKIIMOHHOI0 THIA (JIEKIIMU U MHbIC yUeOHbIC 3aHsITUS, [IPEJ1y-
CMaTPUBAIONIKME TIPEUMYIIICCTBEHHYIO repeaady yueOHoH nnpopmaiuu me- 16
JarortycCKuMm paGO'l'lll’IK'dMH)

3AHSITUSE CEMHUHAPCKOT0 THIIA (CEMUHAPDIL, NPAKTHYCCKHC 3aHATHsI, TPAK-
TUKYMBbI, J'lth()])il'F()})lll)lC [')'d60'l‘hl. KOJJIOKBUYMbI U HHBIC AHaAJIOTUYHbIC 3a-
HTHS )

(O8]
)

CamocrosTebaast padoTa 00YYAIMMXCSl H KOHTAKTHAsI padoTa, BKJIO-
4aroIas IPyInoBbIe KOHCYJIbTAlMH, HHAWBUAYAIbHYIO paboTy 00yyaro-
HIEXCS € TIPETNO/IaBaTelIIMU (B TOM YHCIIe UHJIMBULYAJIbHBIC KOHCYJILTAIIH): 60
B3aMMOJICHCTBHE B HJICKTPOHHON HHPOPMAIIMOHHO-00pa30BaTEe/IbLHON Cpe/ie
By3a

HPOMC)K}’TO‘IH'&?I arrecrarius ()6}/‘{&]0[111/IXC5{ — 3auer ¢ OLICHKOH




5 Coaepsxanne JHCHUILIHHBI (MO/YJIs1), CTPYKTYPHPOBAHHOE 110 TEMaM
(pa3esiam) ¢ yKazaHiueM 0OTBE/ICHHOI0 HA HUX KOJIHYEeCTBA aKa/IeMHYeCKHX
4acoB U BH/I0B Y4eOHOH padoThI

Tabimna 3 — Crpykrypa v cojiepKaHue JTMCUUTIIUHBL (MOJLYJIs)

Bupl yueOHOU padoThl, BKIIIOYas CaMOCTOsI-
TeJbHYIO paboTy 00yYaIOIIMXCH U TPYAOEM-
KOCTB (B yacax)
KonrakTHas padora
HaumenoBanue pas/iesion, TeM H cojlepKaHue npeno/asaresisi ¢ 00 yuarouMHUCs
mMarepuasa Jeximn Cemunap- | Jlabopa-
CKHUE TOpHbIE CPC
(mpakTH- | 3aHATHS
4ECKHE
3AHSTHA )
Texnuka 0€301MacHOCTH, OXpaHa Tpy/ia 2
OCHOBHBIE MOHSITHSI U 3aKOHBI XUMUH 2 2 2 10
CrpoeHue BerecTna 2 2 P 8
OCHOBHBIE 3aKOHOMEPHOCTH IIPOTECKAHMS XUMHU- 3 ) ) 10
HECKMUX peaKiinii
PacTBOpBI M JIpyrue AUCHEPCHBIC CHCTEMDI 2 2 2 10
IAEKTPOXUMUUYCCKHUE TTPOIECCHI 3 3 p 10
DeMeHThI KAYeCTBCHHOTO U KOJTHMUYECTBEHHOTO % ) ? 6
aHasM3a
BBICOKOMOJIEKYIISIPHbBIC COCIMHCHUS 2 2 2 6
WAl o 16 16 16 60
10 IMCHUININHe

6 Bueayauropuast caMocTosiTe/ibHasi pabora 00y4aomuxest mo AMCumimge
(MoayJ/110)

[Ipy 1maHupoBaHUKM CAMOCTOSITENBHOW padoThl CTYIEHTY PEKOMEH/YETCsS PYKOBOJL-
CTBOBATBHCS CJIC/IYIOLIMM PACIPE/ICICHUEM YaCoB Ha CAMOCTOATENIBHYIO paboTy (Tabiuia 4):

Tabnuia 4 — PekomeniyeMoe pacipe/Ie/ICHUE 4acoB Ha CaMOCTOSATEIILHYIO paboTy

o KoMIoHeHTHI caMOCTOATEILHOH PA0OTDI Kosmmuecrso uacon
l/l';yqen;ié 'Te'(;pe'mqecxnx pazeyIOB JUCIUIIIMHDI 16
[TojiroToBKa K 3aHsATHSIM CEMUHAPCKOIO THIIA 16
[Toaroroska K JylabopaTopHbeiM padoTam, opopmileHHe J1adopaTOPHO- 28

ro JKypHaJia, MoJAroToBKa K 3aiure jadopaTopHbiX padoT; MoAroToB-
Ka 1 0(hOpMICHUE KOHTPOJBLHON PadOThLI

60

7 Ollell()‘llll)lc cpeacrBa IJist HpoBeJIeHusl TEKYero KOHTPOJISI K
npomemymlmoﬁ aTrecrauuu ()6y‘l‘dl()lllﬂXCﬂ o JJUHCUHIIJIHHEC (MOIly.J]lO)

DonHJI OHEHOYHBIX CPCACTB JIJIsl IPOBCJICHUS TEKYLICT'O KOHTPOJI yCcreBaeMocTu H
MPOMEXKYTOUHON arrectaiuu npejicrasiet B [punoxennn 1.

[TOJHBI KOMIUIEKT KOHTPOJIbHBIX 3QJIAHUNA WM UHBIX MATCpPHAJIOB, HEOOXOAMMBIX /ISt
OICHUBAHHWS PC3YIILTATOB O6yll€HH}{ 10 JIMCUHMILIUHEC (MO}lle}O), [IPaKTUKE XpaHUTCA Ha Ka-
deape-pazpaborunke B OyMakKHOM M DJIEKTPOHHOM BH/IC.

5



8  Vuedno-meroanueckoe u nndopmManmonHoe obecredeHune AMCHHILIHHbI
(Mo/1yJis1)

8.1 Ocuosuast iureparypa

I Axmero, H.C. OOwas n neopranuueckas Xumust : yueonuk s By3os / H. C. AXMeTOB.
- 5-¢ u3J1., uenp., 4-e w3, uenp. - M.: Boicmas mxona: Akagemus, 2003: 2001: 1998. - 744c.
535K3

20 mnka, HJL OGmas xumus : yueOHHMK Juis By3oB / H. JI. I'muuka; monm pen.
B.A.Ilonkora, A.B.babkosa. - 18 -e¢ u3j., nepepad. u jon., 17-e w3, nepepad. u jom. - M.:
IOpaiit, 2011. - 886¢. 3985k3

31 mnka, HJL Bagaun w ynpakuenus no obweit xumun / HJL Tinka. —u3a. crep.- M.
KunoPye, 2011. — 240c.

4®posios, B.B. Xumus : yueOnoe nocobue /utst By30s / B. B. ®posios. - 3-¢ u3., nepepad.
u Jjiorn. - M.: Beiciast mikosra, 1986. - 543¢. u3-29k3 a6-655K3

SEndumos, B.M. Ocnosbl obmieit xumun [Dnektponnblii pecype] : yueGHOE 10CO-
Oue/B.N.Enpumos, 2-e uza. - M.: HUL UHOPA-M, 2015. - 256 ¢. // ZNANIUM.COM : srex-
TpoHHO-OMOIMOTEHas cuctema. — Pexnm jrocryna: http://www.znanium.com/catalog.php,
OTPaHMUEHHBINA. — 3aril. ¢ sKpana.

8.2 Jlonosmmure/ibHas IHTEPATYpPA
I Koposun, H.B. Obmas xumust : yueGunk st cryaentos Bysos / H. B. Koposun. - 9-¢
131, nepepad. - M.: Beicimast mkosa, 2007; 2004; 2000; 1998. - 557¢. 31 k3

2 Vraii, SI.A. OOmas u neopranuueckas Xumus : yueOHuk s By3os / 1. A. Vraii. - 4-¢
H3J1., cTep. - M.: Beicias mikoua, 2004; 2002; 2000; 1997. - 528c¢. 975k3

8.3 ME'I‘Olll/l‘lCCKHC YKa3aHus /Il CTYJICHTOB 110 OCBOCHUIO JIMCUUILIMHBI

3akoH dKBUBaJICHTOB: Mertoanyeckue ykazanns /Coct. B.B. Cazonos. Komcomosbek-Ha-
Amype: Komcomoinbeknii-na-Amype roc. texu. yu-t, 2002. — 8 c.

2. Kommnekcenbie coenunenns: Meroauueckue ykaszanus /Coct. B.B. Tenemr. —
Komcomonbek-na-Amype: 'OYBIIO «KuAT'TY», 2003. — 8 c.
3 CKOPOCTH XMMHUCCKHX PeaklMil. XUMHYCCKOE PABHOBECHE.: METOIMUECKHE YKa-

3anus K Jrabopatopnoil padore 1o kypey «OOmwast 1 Heopranudeckas Xumus» / coct. : H.JI.
Hazapenko. — Komcomonbek-na-Amype: ®I'5OY BITO «KHAT' TV », 2015. - 10 ¢.

4. Katann3s: merojmueckue ykazanusi K saboparopuoit pabore 1o kypey «OOimast
xumus» / coet. H.JI. Hazapenko. — Komcomonnek-na-Amype : ®I'BOY BITO «KuAI'TY», 2015.
-8c.

5. PacTBOphI : METO/IMUECKHE yKazaHMsl K BBITOJIHEHHIO JIAOOPATOPHOH paboThI 110
Kypey «OOmas xumus» / coct. H.JI. Hazapenko. — Komcomosbek-tHa-Amype: ®I'bOY BIIO

«KHAI'TY», 2015, 7 c.

6. Keerrkoers Boabl: Meroanueckue ykaszanus K jaboparopHoii pabote 110 o6eil
xumun/ Coer. .M. 3onoraper. — Komcomonnek-na-Amype: FTOVBITO «KaAI'TY», 2004. - 7 ¢.
7 DJIEKTPOTUTHUECKAS JINCCOIHAIIHS: METOMUECKHE YKA3aHus K J1abopaTopHOii

pabore 110 Kypey «O01mas u Heopranuueckas Xumus» / coct. : B.B. Tener — KoMcoMossek-Ha-
Amype: PI'BOY BITO «KnAI'TY», 2015. -9 c¢.

8. ['wapoaus coseit: Merojmueckue ykaszanus /Cocr. H.B. Pemusosa, H.J[. Haza-
perko. Komcomonbek-na-Amype: 'OYBIIO «KHAT'TY», 2008. — 17 c.
9 OKHCIMTENBHO-BOCCTAHOBHTEIBHBIC PCAKIMKM: METOJAMYCCKHE YKa3aHHs K Bbl-

noJnennio naboparopnoit paborer no kypey «O6mas xumusi» / cocr. MU, 3onorapes, H.JI.

Hasaperko — Komcomonnek-na-Amype : ®I'EOY BITO «KuAT'TY», 2015. — 10 c.
6



10. DIIeKTPOXMMHUYECKas KOPPo3ust MeTaiios: Metoamueckue ykazanus / Cocr. M.W.
3osorapes. - Komcomonbek-na-Amype: Komcomonbeknii-ia-Amype rocyapeTBeHHbii TexHM-
geckui ynusepeurer, 2008. - 12 c.

LI Duexrpoims: Meroanueckue ykazanus /Coct. MW, 3onorapes. — Komcomonbek-
Ha-Amype: 'OYBIIO «KuAI'TY», 2003. — 10 c.
12. p — DJIEMCHTBI: MCTO/IMHYCCKUE yKa3aHHUs K BbIIOJHEHUIO JTabOpaTOpHOi paboThl

no kypey «OOwas n neopranmdeckas xumus» / cocr. T.A. Kymikosa. — KoMCOMOJIbCK-Ha-
Amype : ®I'BOY BI1O «KuAI'TY», 2016. - 10 c.

b d — a5emenTBI: MeToIMYeCK e YKA3aHHs! K BBLITIOJIHEHUIO Tab0PaTOPHBIX PaboT 110
Kypey «O0mmas u neopranndeckas xumus» / coct. T.A. Kynukosa. — Komcomonbek-na-Amype :
PI'bOY BlIO «KHAI'TY», 2011. - 12 ¢.

14. Opranuyieckue 1oJuMepbl: METOIMUECKHE YKa3aHUsl K BBINTOJIHEHUIO 1abopaTop-
HBIX padoT 1o kypey «OOmas xumusy» / coct. I'M. Pemuszos. — Komcomonbek-Ha-Amype :
OI'BOY BIO «KuAI'TY», 2004, — 11 c.

YKasaHHbIC — METOJMUECKHE  MATEPHANbl  TAKKe — pa3MellleHbl [0 ajpecy:
https://knastu.ru/students/nuunmlii kKabuner

8.4 Cospemennbie npodeccHoHATbHBIE HA3b1 IAHHLIX H HHPOPMATHOHHBIE
CHPABOYHBIC CHCTEMbI, HCIOJIb3YEMbI€ IIPH 0CYHIECTBJICHUH 00Pa30BaATENLHOI0
porecca 1mo JAMCUuIInHe

L Pedeparusno-ondnmorpapudeckne 0aspl jgannbix BUHWUTU 1o ecrecTBeHHbIM
naykam (http://www.viniti.ru/products/viniti-database) » "Xuwmus", "®duzuxa", "Buonorus" u
JApyrue

2. Mudpopmanmonno-rionckosas cucrema MelepaibHOr0 HHCTHTYTA TPOMBIIIIEH-
Hoii codbcrsennoctu (http:/new.fips.ru) » Tosmbie TEKCTBI POCCHIICKUX MTATEHTOB U 3asBOK

3. baza nannbix MINCRYST (http://database.iem.ac.ru/mincryst) »  Kpucrasmio-
rpau-ueckue lannbie MUHEPaIoB MHCTHTYTA SKCniepuMenTaibHoil Munepaiornn PAH

4 bank nannbix PAJIDH (http://www.chem.msu.su/rus/chinfo/raden/welcome.html)
P Cozepxkut HHOOPMAIHIO MO PAIHAIHOHHBIM H DHEPreTHUCCKUM MapaMeTpaM JBYXaTOMHBIX
MOJIEKY I

5. baza nanneix "Tepmuueckue koncrantsl Betects” (http://www.chem.msu.su/cgi-
bin/tkv.pl?show=welcome.html)

0. Alkalinity Calculator (or.water.usgs.gov/alk) P basa janipix 110 mEJI0YHOCTH |
METOJIaM €€ OIpe/IC/ICHUSI.

7. Biocatalysis-Biodegradation Database (eawag-bbd.cthz.ch) » basza nanubix co-

JIEPIKUT UHAOPMALMIO 110 MUKPOOHOTHUECKHM OHOKATATIMTHYECKMM PEaKIMsIM M criocobam Ou-
OJIerpajalui KCeHOOMOTHKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) P pecype,
[pe/IHa3HAYCHHBIH JUIS YUCHBIX W GHOIHOTEUHLIX PAGOTHHKOB, KOTOPBIM HYKHA JTOCTOBEpHAs
Oubmmorpaduucckas nndopmanns; MO3BOJSICT ONPEJICTUTL WM MOJATBEPAUTL HA3BaHUs U ab-
OpeBuaTypbl KypHAJIOB, BKIIOYCHHBIX B ykasarean Chemical Abstracts Service (CAS) ¢ 1907
rojia.

9. Chemical Data Access Tool (java.epa.gov) P undopmais o 3510poBbe n 6e3-
onacHoctu npezcrasiennas EPA non kourponem Toxic Substances Control Act (TSCA), uro-
Obl y3HaTh OOJIBIIE O XUMHKATAX, KOTOPbIE IIPOM3Beenbl itk umnopruposanbl B CIITA.

10. ChemExper Chemical Directory (www.chemexper.com) » Karanor xumuue-
CKMX BEIIECTB M UX MOCTABLIMKOB.

I1. ChemDB Web Interface Index (cdb.ics.uci.edu) P ChemDB npeiaract Gec-
MJIATHLIA OHJIAHH MHCTPYMEHTApHH 10 XuMuH. Tekyias Bepcus cojgepiut Oosee 4 MH Onu-
CaHuii coeIMHEeHNH 1 Oosiee 8 MITH H30MEPOB.

12. Chemical Search Engine (www.chemindustry.com) » baza jauneix no dap-
MAKOJIOTMYCCKOH 1 OMOTEXHUYCCKON MHLyCTpUH, HaydHoMy 00opyoBanunio u 1. j. Mmeercs

f;



KaTajior KHUT, CIIPaABOYHHUKOB, JKYpHAJIOB U O1oJ1JIeTeHEH.,

13 Chemical Structure Lookup Service (cactus.nci.nih.gov) P «AnpecHas KHuray»
10 XUMUYECKHM cTpyKTypam. OObeInHIeT HECKOJILKO 0a3 JIaHHbBIX 110 XUMHH.
14. ChemSpider (www.chemspider.com) P Pecypc orkpeitoro jiocryna, obecrie-

UHBAIOLIMHI JIOCTYIT K MHJJIMOHAM OIMMCAHUH XUMHUUECKHUX ¢TPYKTYp. [lonck npoBouTes no He-
cKoJIbKUM Oazam, B Tom unciic PubMed n NCBI Entrez n ap.

15. ChemSynthesis (www.chemsynthesis.com) P basa jganHbIX XUMHYECKHX Be-
IECTB, COACPIKHUT TAKKe HHPOPMAIUIO [0 METOJAM UX CHHTE3a U (PU3HUCCKUM CBOHCTBAM, Ta-
KHUM KaK [JIOTHOCTb, TOYKA [JIABJICHUs, TOUKA KHIICHUS U T 1.

16. Crystallography Open Database (www.crystallography.net/cod) P basa nan-npix
KPUCTAIIMYECKUX CTPYKTYP OPraHMYecKuX, HEOPraHuuyeCcKux, MeTayio-OpraHuyecKux COem-
HEHUI 1 MUHEPAJIOB, 3a UCKIIIOUCHUEM OHOIMOJIMMEPOB.

17. EarthChem (www.earthchem.org) P CaiiT npejiaraer Joctyn K reoxumuue-
CKOM, HETPOJIOTHYCCKON, FCOXPOHOIOrHYecKoi nudopmarnu, B Tom dncie depes the EarthChem
Library, the EarthChem Portal(6a3b1 nannbix PetDB, SedDB, GEOROC, NavDat, USGS, and
GANSEKI), PetDB, NAVDAT, SedDB, and Geochron.

18. eMolecules (www.emolecules.com) P 0aza gaHHBIX 10 MCCIENOBAHUSAM B 00-
JIACTH OPraHUYeCKOH XUMHUH.
19. Jmol (jmol.sourceforge.net) » bpayzep JAVA juis noucka nzoOpakeHuii Xu-

MHYCCKHX CTPYKTYpP B (popmate 3D, B ToM unciie OHOMOJIEKYII, KpucTauioB u 1. 1. lpeuiaraer-
Csl TAKIKC aHMMHWPpOBaHHas JICMOHCTPAInsl.

20. NIST Chemistry WebBook (webbook.nist.gov) P Caiit npejgocrapiser JOCTyI K
JIAHHBIM 110 XUMHUH U (puzuke. Komnexknnu noiepxusatores [Iporpammoii NIST.

21, Organic Chemistry Portal (www.organic-chemistry.org) P llopran s xumu-
KOB-OPTaHUKOR.

22. Organic Chemistry Resources Worldwide (www.organicworldwide.net) » Ilop-
Tall npeuiaracT aHHOTHPOBAHHBIN KaTaI0I CAalTOB 110 OPraHMHYECKON XHUMHUH.

i 8 PubChem Project (www.syntheticpages.org) P [louck Gosee 8 min coennne-

HUAH 110 pa3andaabiM kputepusiM. Caitt nojyiepixubactes HaroHaIbHBIM LEHTPOM 110 OHOTEX-
HOJIOTHSIM.

24. Spectral Database for Organic Compounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre index.cgi) P basza JaHHBIX 1O CHEKTpaM OpraHuyeckux coegaunenuii. Iouiepxusa-
ercst HanmonaabHeIM MHCTHTYTOM TIEPEIOBOM MPOMBIIIIEHHON Haykh U TexHojoruu (National
Institute of Advanced Industrial Science and Technologies), Slionust.

i spectroscopyNOW.com (www.spectroscopynow.com) P becrarbiidi oH1aii
peCype 10 CHEKTPOCKONMHM W CIEKTPOMETPUHU (JIEKTPOHHbBIC JKYPHAJIbl 110 ATOMHOH YMHCCHH,
Ila')epl'l()f;l U IJIa3MCHHOM CIICKTPOCKOIITHUH, NK CIICKTPOCKOITHUH, p(lMElIlOBCKOVI CIICKTPOCKOIITUH H
np.).

26. SPINUS-WEB (www2.chemie.uni-erlangen.de/services/spinus/) P CrexTpsl U
AMP XMMHUYCCKMX CABUIOB, KOHCTAHTBI B3aUMOJICHCTBUA, U [TOJHBIC CHEKTPbI MOJICKYJIAPHBIX
CTPYKTYP.

27 SyntheticPages (www.syntheticpages.org) P Dt10 OecruiatHas WHTEPAKTUBHAS
Oasza JJaHHBIX 10 XUMHUECKOMY CHHTE3Y.

28. TOXNET (toxnet.nlm.nih.gov/index.htm) P baza jpaHHBIX 110 TOKCHKOJIOI'MH,

OMACHBIM XUMHUYECKUM COCJIMHEHUSIM, COCTOSHHIO Opr'}l(a}OIIleﬁ Cpeabl 1 3JIOPOBBSI.
8.5 Ilepeuenn pecypcoB nHPOPMALHOHHO-TEJIEKOMMYHUKAIMOHHON CeTH
«MuTeprer, HEOOXOIMMBIX ISl OCBOCHHS JIHCIUILIHHBI (MO/LY.JI51)

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

2. Xumuueckuit noprajt http://www.xumuk.ru

3. Hayunas snexrponnas 6ubnunoreka eLIBRARY.RU [Daekrponnpiii pecype|. - Pexum
pocryna: http://elibrary.ru, ¢cBOOOIHBIA.



4. EcrecTBeHHOHAYUHBIH 00pa3oBaTebHbII nopTain [ DIeKTpoHHbIA pecype]. - Pexum jo-
cryna: http://en.edu.ru, cBoOO1HbII.

8.6 Jlunensuonnoe m ¢B0GOAHO PACHPOCTPAHSIEMOE HPOIPAMMHOE 00eCIeueHe,
HCIIOJIB3Y€MOe IIPH OCYIECTBJACHHH 00pa30BaTE/ILHOTO MpoIecca

IO JTHCIHHUIIJIHHE

Tabmana 5 — IlepedeHb HCMONB3YEMOro MPOrpaMMHOI0 obecieyeH usi

Haunmenosanue 110 PeKBU3UTBI / yCIIOBHSI HCTTIOIB30BAHMS
E\/licrosoﬂ Imagine Premium Jlnuensuonnmlit qoropop A9223 Ne008/65 ot 11.01.2019
Epen()fﬁce CB00O 1Hast JIMLEH3HSL, YCJIOBUS HCIOJIB30BAHMS 110 CChUIKE:

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

9 Opranu3anmoHHO-IeArOruuecKue ycJa0Bmus

Opranusarusi 06pa3oBaTebHOTO MpoIecea PeriaMeHTUPyeTest yueOHBIM TIAHOM U pac-
nucaHnemM yueOHbIX 3aHaTH. S3bik oOyuenus (npernojapanus) — pycckuif. Jl1s Beex BHOB
ay IHTOPHBIX 3aHITHHT aKaJIcMUYECKNId yac YCTAHABJIMBACTCS ITPOJIOJDKHUTEIILHOCTBIO 45 MUHYT.

[lpn popmupoBanun cBoeil MHIMBHAYAIBHONH 00pa3oBaTC/ILHOI TPAaeKTOpun 00yyaro-
lI[HﬁCﬂ UMCCT TIpaBO Ha rnepezaveT COOTBCTCTBYIOLINUX JIUCIHUIIIIMH U llpO(I)CCCMOHaJIbIIbIX MOJ1Y-
JICH, OCBOCHHBIX B IPOLECCE MPEIIECTBYIONIEro 00yUeH s, KOTOPLIH 0cB000K1aeT 00yYarome-
rocs oT HCO6X0][HMOC'I‘H UX TTOBTOPHOI'O OCBOCHHMSIL.

9.1 O6paszoBare/IbHbIC TEXHOJIOIHH

VuyeOnpIi npouecc HpH TIperolaBaH i Kypca OCHOBBLIBACTCA Ha HCIIOJIb30BAHUH 'rpajm—
HOHHBIX, HHHOBAIMOHHBIX M HHPOPMAIMOHHBIX 00pazoBaTebbIX TexHosoruit. Tpaamimon-
HbIC 00pa30BATEIIbHBIE TEXHOJIOMMU NPE/ICTABIICHDI JICKIUSIMH W CEMHUHAPCKUMH ([IPAKTHYECKH-
MH) 3aHSTUAMH. VIHHOBAIMOHHBIE 00pAa30BaTEIbHBIC TEXHOIOIHH UCTIOJIB3YIOTCS B BUJIE [IHPO-
KOT'O IPUMCHECHHUSI AaKTUBHBIX U MHTEPAKTUBHBIX (DOPM NTPOBEACHUS 3aHaTHIi. MHpopMamonnblie
oOpasoBarelibHble TEXHOJIOTHH PEATH3YIOTCS MyTEM aKTHBU3ALMHM CaMOCTOSTEIBHON paboThI
CTYJIEHTOB B MH(OPMALIMOHHON 00pa3zoBaTeIbHOI cpejie.

9.2 3aHsITHS JJIEKIIHOHHOT0 THIIA

JICKIMOHHBIH Kype NPEnoIaracT CHCTEMaTH3HPOBAHHOE H3JI0KEHHE OCHOBHBIX BOIIPO-
COB y4yeOHOrO rJana.

Ha niepsoit Jiekimn JIekTop 00s3aH npeynpe/iuTh CTYICHTOB, IIPUMEHUTEIBHO K KAKOMY
OazoBoMy y4eOHuKy (yueOHHUKaM, y4eOHBIM 10COOHSIM) OYIET IPOUHTAH KYPC.

JlektonHbIi Kype JOJDKEH J1aBath HanOOIbIIHMA 00beM uHdopmanuu u odecreunBaTh
Oosee rybokoe MoHUMaHHe yueOHBIX BOIPOCOB MPH 3HAYHTE]ILHO MEHBIIEH 3aTpaTe BPEMCHH,
YEM 3TO 'l']')e6y0TC}l 60J'II)IIII/IHC'I‘B}/ CTYJICHTOB HAa CaMOCTOSTCIIbHOC M3YyHYCHUC MaTepHralia.

9.3 3aHsATHS CEMUHAPCKOTO THIIA

CeMHHAPCKHC 3aHATHA PSACTABIAIOT OO0 JICTAIN3AIMIO JICKIIMOHHOIO TCOPETHYCCKO-
'O Marepuraia, mpoBOJSTCS B 1EJISIX 3aKpPCIJICHUSA Kypca U OXBATHIBAIOT BCE OCHOBHbIC pasJiClIbl.

OcHOBHOM (hOPMOIT TIPOBECHUS CEMUHAPOB SIBJISIETCs: 00CyIK/IeHIe Hanboee podIeM-
HBIX M CJIOXKHBIX BOIIPOCOB 110 OTJIGJLHBIM TeMaM, a Takike pa3oop NMpUMEPOB M CHTYyaluil B
AYAUTOPHBIX YCJIIOBHSIX. B o0s3annocTu perozaBateiist BXOJIST: OKa3zaHue MGTOHI/I‘{SCICOFI I1o-
MOLIM U KOHCYJILTUPOBAHUE CTYJCHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb Ha CEMHUHAPCKHUX 3aHATUSX OLEHUBACTCS 110 CICAYIOUMM KPHTEPHSIM:

* OTBCTBI HA BOITPOCHI, Mpe/ijIaracMblcC IperoaaBaTe/ieM,

© YydacTHe B JIMCKYCCHAX

* BBINOJIHEHUE TIPOEKTHBIX U HHBIX 3aJIaHUii;
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* ACCHCTHPOBAHHME MPEIOAABATEIO B [IPOBE/ICHUN 3aHATHH.

OTBeT 10/KeH ObITh apryMEHTHPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCTIOKHBIM, COICPKATH
CCBUIKH HAa HCTOYHMKH.

Joxnaapr u onmonupoBanne JOKIaI0B IPOBEPSIOT CTCHCHD BAAJACHHS TEOPETHUECKUM
MaTCepPHAJIOM. a TAKIKE KOPPEKTHOCTh U CTPOIOCTh PACCYIKICHMIA.

Onenupanue 3a71aHnil, BBIIOJHEHHBIX HA CEMMHAPCKOM 3aHATHH, BXOJUT B HAKOIUICH-
HYIO OLIEHKY.

9.4 Camocrosite/ibHast padoTa 00y 4AI0MMXCS 110 AHCHHILIHHE (MO/1y.110)

Camocroareabias paboTa CTYJACHTOB — 9TO MPOLECC AKTHBHOIO, [[CJICHAIIPABICHHOTO
MPUOOPETEHMSI CTYICHTOM HOBBIX 3HAHMif, YMEHUI 0€3 HENOCPEACTBEHHOTO YUaCTHs TIPEro/a-
BaTeJIsl, XapaKTePU3YIOMIMHCH PEJIMETHONW HAMPaBICHHOCTBIO, 3(D(PEKTUBHBIM KOHTPOJIEM 1
OLEHKOH Pe3ysIbTaToOB JAESITe/IbHOCTH 00YUAIOLIErOCs.

[lenn camocrosaTensnoi padboTb:

© CUCTEMATU3ALMS U 3aKPEIJICHUE TIOJYYEHHbBIX TCOPETUYCCKUX 3HAHUH U MPaKTHUYECKHX
YMEHHH CTYJICHTOB;

- yriyOJieHne U paciimpeHue TCOPCTUUCCKUX 3HAHMIA;

- popMHpOBaHHE YMEHHH HCHOJB30BATH HOPMATHBHYIO M CIPABOYHYIO MOKYMECHTAIMIO,
CHCHMAJIbHYIO JINTEpPATYypy;

* Pa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEH, AKTUBHOCTH CTYIEHTOB, OTBETCTBEHHOCTH U
OPIraHU30BAHHOCTH;

- (hOpMHPOBAHME CAMOCTOSTCILHOCTH MBIIUICHUS, TBOPUYECCKON MHUIMATUBBL CIIOCOOHO-
CTCH K CaMOPa3BUTHIO, CaMOCOBCPHICHCTBOBAHUIO U caMOpCaJIn3allum;

* PA3BUTHE UCCIICIOBATECIIBCKUX }/MCHMﬁ H aKaJICMHUYCCKHUX HABLIKOB.

CamocrosTenbhas paboTa MOXKET OCYIIECTBISTHCH HHMBHLYAILHO MM TPYIIAMHU CTY-
JICHTOB B 3aBUCHMOCTH OT LeJIH, 00beMa, YPOBHS CJIOKHOCTH, KOHKPETHOM TEMATHKH.

TexHOoI0rust Opranu3anuy camoCcTosTeLHON PaboThl CTYJIEHTOR BKJIIOUAET MCIOIB30BA-
HHe HHYOPMAMOHHLIX H MATEPHAIILHO-TEXHHUECKHX PECYPCOB YHHBEPCHTETA.

KOHTPOJIL pe3ysIbTaTOB BHEAYIMTOPHON CcaMOCTOSITETHLHON paboOThl CTYJIEHTOB MOKET
HPOXO/IMTH B IIHCHLMEHHOM, YCTHOH MJIM cMeLIaHHOH Gopme.

CTYJICHTBI JIOJKHBI TIOJIXOUTh K CAMOCTOSITEILHON padoTe KaK K HamBaKHeiiemy
CPCACTBY 3aKPEIJICHHUA U Pa3BHTHA TCOPETHUCCKHX 3HAHHH, BLIpaOOTKE CAHMHCTBA B3IIISI0B Ha
OTZICJILHBIC BOMPOCHI Kypca, l]pl/IO6pC'l‘CHHSI OHPEJICJICHHBIX HABBIKOB W MCITOJIL30BAHU I YIpO(l)CC-
CHOHAJILHOMN JIMTEPaTyphI.

9.5 Meroinueckne YKA3aHUuA /U1 ()6}"]21]()[]1[4)(05] 1O OCBOCHHUIO /IHCIHUITJIHHbI

[lpu w3yuenuu JUCHUIUIMHLL 00YYAIOIMMCS 1EIeCO00Pa3HO BBIMOIHATE CIEIYIONIHE
pPEKOMEH 1Al N:

1. U3yuenue yueOHOM JIMCIHITIMHBI JIOJIKHO BECTHCH CHCTEMATHUECKH.

2. Hocne uzyyenus kakoro-nndo pasjesna 1mo yueOHUKY WM KOHCHEKTHBIM MaTepUaiam
PEKOMEH/IYCTCS 11O MaMsITH BOCIIPOU3BECTH OCHOBHBIC TEPMHUHBI, ONPE/ICIICHUS, TTOHATHS pa3/ic-
Ja.

3. Ocoboe BHUMAHKE CIIEAYET YJICTUTh BBIMTOJHCHHIO OTUCTOB 110 PAKTHYECKUM 3aHsATH-
SIM M HHJIMBULY UTIBHBIM KOMIUICKCHBIM 3a/ITAHHAM Ha CaMOCTOSTEIILHYIO paboTy.

4. Best temaruka BOITPOCOB, M3YHYACMbIX CAMOCTOATC/IbHO, 3a1aCTCAd Ha JICKIHAX IIPCIIO-
naaresieM. MM ke atorest MCTOUHNKY (B MIEPBYIO OYepe/ib BHOBL W3JIaHHBIE B [EPUOJINUECKON
HAay4HOH JIHTepaType) i 0osee IeTalIbLHOrO MOHHMAHUS BOTIPOCOB, 03BYUCHHBIX HA JICKI[HH.

[Tpu camocrositesnboii mpopaborke Kypea 00yuarommecs J0KHbI:

* IPOCMATPHUBATHL OCHOBHBIC OINpe/ie/IeHust U (PaKThI;

* HOBTOPHUTH 3AKOHCIICKTHPOBAHHBIH Ha JICKWMOHHOM 3aHSATHH MaTepual U JIONOJTHUTH
Cro € YUYETOM PCKOMCHIOBAHHOM 110 JIAHHOH TEME JIMTEPATYPhI;
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* U3YYUTHL PEKOMEHJIOBAHHYIO JIMTEPATYPY, COCTABIIATL TC3UCHI, aHHOTAIIUH U KOHCIICKTHI
HanOoJIee BaKHBIX MOMCHTOB;,

* CaAMOCTOATECIILHO BBIUTOJIHATL 3aaHusl, aHAJIOI'MYHBIC TP/ LIaraCMbIM Ha 3aHATHAX]

© UCIIOJIB30BATH JUJIA CaMOIIPOBCPKHU MaTCpUAJIbI (l)OHll'd OLCHOYHBIX CPCJICTB.

1. MeToaunveckne yKasanusi n1pa padore Haj KOHCIEKTOM JeKIUH

B X0/1e NeKIMOHHbBIX 3aHITHH  HEOOXOIMMO BECTH KOHCMEKTHpoBaHue yuebHoro marepuana. O06-
pauiarb BHUMaHWE Ha KaTeropuu, (POpMYJIHPOBKH, PACKPbIBAIOLLME COACPIKAHHE TEX HJIM HHbIX SABJICHHUH
M TIPOLIECCOB, HAYUYHbIC BbIBO/bI M MPAKTUUECKHUE PEKOMEH/IALIMK, MOJOKUTEIbHBIM OIBbIT B OPATOPCKOM
nckyccrse. JKenmaresibHO ocTaBuTh B padOUMX KOHCIEKTAX MOJisl, Ha KOTOPbLIX A€JaTh MOMETKH W3 PEKO-
MEH/IOBAHHOM JIMTEPATYpbl, JOMNOJHSIOUIME MAaTEpUall IPOCHYIIAHHOW JIEKUMHK, @ TAKIKE 1044CPKHUBAIO-
e 0CoOYIO BAKHOCTL TEX MM MHBIX TEOPETUUYECKMX MOJIOKEHUH. 3a/1aBaTh NPeroaBaTesio yTouHs0-
HAEC BOHPOCHI € HEJIbHO YACHCHUS TEOPETUHECCKUX IlOJl())KCHMﬁ, paspeuicHmns ClHOPHbIX CI/I'I‘y'dU,I/ll‘/JI....M ‘L ls

2. MeTou4vecKkne YKA3aHus M0 caMOCTOSITEALHOMH padoTe HA/l H3YYaeMbIM MaTepHa-
JIOM M IIPHM HOATI0TOBKE K HPAKTHYECKHUM 3aHATHIAM

Hauyunar, Haj0 ¢ M3yueHHUst peKOMEH0BaHHOMN snTeparypbl. HeOOX0AMMO NOMHMTL, Y4TO Ha JIEK-
LMK OOBIYHO PacCMaTPUBACTCS HE BECh MaTepHall, a TOJIbKO ero yacTb. OcTajbHas €ro 4acTb BOCIOJIHS-
eTCsl B MPOLECce caMOCTOSTENbHOH paboThl. B ¢Ba3m ¢ 5TUM pabora ¢ peKOMEHIO0BAHHON JINTEpaTypoi
obs3arenbia. Ocoboe BHUMAHKUE MPU 3TOM HEOOXOMMO 00paTUTL Ha COJIEPIKAHWE OCHOBHDBIX MOJIOIKE-
HUI ¥ BBIBOJIOB, OOBSICHEHHUE SIBJICHUI U (PAKTOB, YSICHEHUE MPAKTUYECKOIO MPHUIIOIKEHHs paccmaTprBac-
MBIX TEOPETHUYECKHUX BOMPOCOB. B npotiecce 3T0i padoTbl HEOOXOAMMO CTPEMUTLCS TMOHATH W 3alIOMHUTD
OCHOBHBIE TI0JI0KEHMs pACCMaTPUBAEMOI0 MaTepraia, PUMEpBI, MOSCHIIOLIME €ro, a TakKe pazodpars-
Ca B WJUIHOCTPATUBHOM MaTCpHaliC... U T./1.

10 Onucanue MATCPHAJBHO-TEXHHUYCCKOI'O 06CCIIC‘ICHHH, HeOGX())lHMOl'O JAJIS
OCYIIECTBJICHHS 00PA30BATEILHOIO MPOLIECca M0 THCHUILIHHE (MOLYJ/1I0)

10.1 Yuyebno-saboparopHoe odopyjposanune
Tabauna 6 — [lepeuenb obopyioBanus gabopaTtopun

HaumenoBanue ayiuropun

Ayuropust Ucnonszyemoe o0opypoBanue
Y P (1aboparopun) ) Y Py
431/1 JlaGoparopust 001IelH XUMHK | XUMHYECKast 110CY/1a, XHMHYICCKHE PEAKTHBDI, W3-

MEPHUTCIILHBIC U HAl'peBATCIILHBLIC HpVI6()phl, KOM-
[UICKT ACMOHCTPAIIMOHHDBIX ITJIAKATOB.

10.2 Texunueckne v ) JICKTPOHHbIE CPeaCTBA 00y eHMsI

JleKIHOHHbIE 3aHITHSL.

AYJIUTOPUH JUTSL JICKITMOHHBIX 3aHATHH YKOMITJICKTOBAHbBI MEOECIIBIO H TEXHHYCCKHMH Cpeji-
crBaMu 00yueHMsl, CJYKAUMHU JUIsl Ipe/cTapienus yueObHoil napopmanun 60abIIol ayjmro-
puy (HabOPbI JIEMOHCTPALMOHHOTO 000pYI0BaHMs (IIPOCKTOP, IKPaH, KOMIBLIOTEP/HOYTOYK),
yueOHO-HAIJISIHBIC TTOCOOMSI, TEMATHUECKUE WILIFOCTPALIAN).

Jlis peajin3anuy JIMCIHUIUIMHBI TOATOTOBICHBI CJIC/AYIOINE IIPE3CHTALMHN
(OCHOBHBIE TIOHATHS U 3aKOHBI XUMUH
Crtpoenue BeniecTna
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUECKUX PEaKLMi
PacTBOpBI 1 J1pyrue JIMCIIEPCHBIC CHCTEMbI
DNEKTPOXUMHUECKHUE MTPOLECChI
V)JICMCH'H)] KaQ4uCCTBCHHOI'O U KOJIMYCCTBCHHOI'O anaJiu3a
Bb[COKOMOIICK}/J[leIblC COCJIMHCHU S
l‘lpawrwnccn«uc 3AHITHUS.

N DN B W N —
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AYAUTOPUH JUIs NPAKTHUECKHX 3aHSTHH YKOMIUIEKTOBAHbI CHCIMATH3HPOBAHHON Mebe-
JIBIO M TEXHHYECKUMHU CPEJICTBAMHU 00yUeHHs (IIPOEKTOP, IKPaH, KOMITLIOTEP/HOYTOYK).

Jlaboparopubie 3ansirust.

Jlst maboparopupix 3ausTuii ucnonbsyeres aymropust No 431, ocharennas 06opyioBa-
HUEM, YKa3aHHbIM B Ta0I. 6:

CaMOCTOH'l'CJle‘dH [)2160'[‘3.

[Tomerenus Ui camocTosITeILHOM paBoThl OCHALIEHBI KOMIBIOTEPHOH TEXHUKON ¢ BO3-
MOKHOCTBIO ITOAKJIIOYCHHSA K CCTH <(I/IHT€pHCT)) H JIOCTYIIOM K ')J'lCK'l‘pOHI'I()ﬁ I/IH(l)OpMaLll/l()HHO-
obpasosarenbhoiil cpese KHAI'Y:

- unTajipHbii 3a1 HTb KHAT'Y;

11 Mubie eseenus

Meroanueckue PEKOMEH/IAUH 11O Oﬁy‘ICHHIO JIMI € O'PAHHYCHHBIMH BO3MOKHO-
CTSIMH 3I0POBLSI H HHBAJIU/I0B

OcBoeHue UCIMIIMHBL 00YYaIOIMMUCS ¢ OIPAHUUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
MOJKET ObITh OPraHM30BAHO KAK COBMECTHO C JIPYTHMH OOYYAIONIMMHCS, TAK U B OTICIBHBIX
rpynmnax. Hpearnonaraiores cnenumaibible YCI0B s J1JIst HOJIyYeHnst 00pa3oBaHus 00YYarOmMMI-
Csl C OIPAHMUYCHHBIMU BO3MOKHOCTSIMHU 3/I0POBLSI.

[Tpodeccopeko-nearornyeckuii cocraB 3HAKOMUTCS ¢ HCHXOJIOTO-(UHOIOMHUECKHUMHE
0COOCHHOCTSMM O0YUAIOIIMXCS MHBAIMIOB U JIHIL ¢ OFPAHMUEHHBIMH BO3MOKHOCTAMH 30DO-
Bbsl, HHIAMBH/IYaJIbHBIMU IPOrpAMMaMHi peadMIMTAMK HHBAIUIOB (1pu Hamuduu). [lpu neob-
XOJIMMOCTH OCYLICCTBIISICTCS JIOMOIHHTEIbHAs [TO/JICPIKKA [IPENOIaBaHus THIOTOPAMH, [CHXO-
JIOraMH, COLMTBHBIMA PaOOTHUKAMH, TPOLIEITUMH MOATOTOBKY aCCHCTCHTAMH.

B coorsercrun ¢ Metoanueckumu pexomenarmsamu Munoopuayku PO (yTs. 8 anpers
2014 r. N AK-44/05BH) B Kypce npeiojaraertesi UCHoib30BaTh CONHATLHO-AKTHBHBIC U pe-
(priekcuBHBIE METO/IBI 00YUCHHS, TEXHOIOHH COLMOKYIILTYPHON peabHIHTAILIH ¢ HeTbI0 0Ka3a-
HUsl TIOMOIIM B YCTAHOBJICHHH MOJHOIEHHBIX MEKJIMUHOCTHBIX OTHOIICHHH € JIPYITUME CTY/ICH-
TaMH, CO3/IaHMH KOM(OPTHOTO MCHXOJIOTMYECKOr0 KIMMara B CTyIeHueckoii rpymnme. Ilogbop n
paspaboTka yueOHLIX MATEPHATOB MPOU3BOIATCS € yUCTOM MPEJIOCTABICHUS MaTepHala B pas-
JIMYHBIX  (popMax: ayHalibHOM, BH3YAIbHON, C HMCIOAB30BAHMEM CHEHHUAIBHBIX TEXHHUCCKHUX
CPEACTB H HH(POPMALIMOHHBIX CHCTEM.

Ocroenue jucnummnel unamu ¢ OB3 ocyiecTsisgerces ¢ HCMOML30BAHHEM CPEJICTB
00yuenus oOLIero M CHEHHANbHOTO HazHaYeHUs (IIEPCOHAILHOTO M KOJUIEKTHRHOIO MCTIOIB30-
Banust). MarepuasibHo-TexHHUECcKoe 00eCieUeHre Tpe/lyCMaTpruBaeT Npucnocobienme aymTo-
puit K nyxcam i ¢ OB3.

dopma 1poBe/IcHUA ATTECTALNU ULl CTY/ICHTOB-HHBAIN/IOB YCTAHABIMBACTCA C YUETOM
HHMBHAYATBHBIX HICHX0(u3ndecknx ocodennocteit. st crynentos ¢ OB3 npeaycmarpusaet-
est goctynHas Gopma npeoCTaBICHUs 3a/laHUH OIEHOUYHBIX CPEJICTB, 4 UMEHHO'

* B ICUATHOH HWJIM  OJIEKTPOHHON dopme (Juis JHIL ¢  HAPYHICHUSIMH  ONOPHO-
JABHUTATCIIBHOT'O Elllllélpii'l'él)l

* B HeYaTHOM opme Hit IEKTPOHHON GopMeE ¢ yBETMUEHHBIM IPUPTOM M KOHTPACTHO-
CTHIO (JUISl JIMIL C HAPYLICHUSIMH CITYXa, PeUH, 3peHus);

* MCTOJIOM YTCHMSI aCCUCTEHTOM 3a/laiust BCJIYX (JUlsl JIMIL C HAPYIICHUSIMH 3PECHUS ).

Cryzenram ¢ MHBAIMIHOCTBIO YBEJIHUYHBACTCS BPEMs HA MOATOTOBKY OTBETOB HA KOH-
TPOJILHBIC BOMPOCHL. [l TAKMX CTYJACHTOB MPElyCMaTpPUBACTCS J0CTYIHAs (popma MpelocTan-
JICHUS OTBETOB HA 3a/IaHMUsI, @ UMEHHO:

* IIMCBMEHHO Ha Oymare WM HabOpOM OTBETOB HA KOMITLIOTEpE (ISt JIUIL ¢ HAPYIICHMS-
MU CIIyXa, peym);

* BLIDOPOM OTBETA M3 BO3MOKHBIX BAPHAHTOB C MCIOJIB30BAHMEM YCIIYI accueTenTa (s
JIMIL C HAPYIIEHUSMM OTIOPHO=/IBUTATEIILHOTO alliiapara);

* YOTHO (417 JIMLL ¢ HAPYLICHUAMM 3PCHHA, OIIOPHO-/IBUIATC/IbHOIO alliiapara).
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[Tpu HEOOXOMMOCTH 171 OOYUAIOIINXCSI ¢ HHBAIHIHOCTHIO TIPOIEyPa OLeHHBAHUSI pe-
3YJABTATOB O0YUCHHS MOKET IIPOBOJAUTHCS B HECKOJIBKO ITANORB.



®OHJI OUEHOYHBIX CPEJICTB

o AUCUMIIJIMHE

XumMus

i Hanpasnennocts (npoduiin) - Cmpoumenbcmeo 6blcOMHBIX U OONLULENPOICIMHBLX 30AHUN U
» Q0pasobaTeNBHOR IpoTpaNMEL | coopyarceral * ! » T i e ?
- KBanmukanust Beiyckiuka L undICeHep-Cmpoumens |
- "o nauana nojAroToBKH 22020 |
S RN L e A bt i e g B B
- Dopma 00yueHus L ounas
- Texnonorus obyuenus L mpaouyuonnas
Kype 5 Cemectp g Tpynoemkocts, 3.e. !
[ f / | 3 :‘
Bu npomexyTouHO# aTTecTannmn ObecnieunBatolee 1mo/pasiaejicHue }
3auem ¢ oyenrotu f Kadgheopa « XuXT - Xumusi u xumuueckue

MEXHO/NIOCUU)
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1 Ilepeuenn nanupyeMeiX pe3yabTaToB 00yYeHHs 110 JUCHHILIHHE (MO/LY.II0),
COOTHECEHHBIX € IVIAHUPYEMBIMHU Pe3yJILTATAMH 00PA30BATEALHOMH IPOrPaAMMBI

Tabmmna 1 — KomneteHImMu u MHAMKATOPBI UX JIOCTHIKEHHSI

Ko u HaumenoBaunue

HH}Z[I/IKaTOpr JOCTHUIKCHU S

[Imanupyembie pe3ysibTarhl

PUIO M METOJIbI (hyH-
JIAMEHTAJIbHBIX HAYK

KOMIICTCHITH 00yueHMs 110 AUCUUILINHE
YHuBepcaibHbIe
Ob61enpodeccuonanbHbIC

OI1K-1 OIK-1.1. OIlK-1

Crnocoben pemary | 3HAET TEOPHIO M OCHOBHBIC 3aK0- | Crocoben pelaTh MpUKIAHbIC
NpUKJI/ble  3ajauu | HbI B O0IACTH CCTECTBEHHOHAYY- | 3a7a4K CTPOUTCIIBHOW OTpaciiu,
CTPOUTEIILHON oOTpac- | HbIX H OOIICHHIKEHEPHBIX JIUCIH- UCITOJIB3Ysl TEOPHUIO W METO/Ibl
JIM, HMCIOJIL3Yst Teo- | HJIMH (hyHIaMEHTAIBLHBIX HAYK

OIIK-1.2.

YMeeT BbIABIATL U KIacCHPHIH-
poBaTh (PM3MUYCCKHE M XUMUIC-
CKH€ MPOIECCHI, IIPOTEKAIOIINE Ha
o0beKTe npoecCHOHAILHOM J1es-
TCIABHOCTHU, peHIaTb MHIKCHCPHBIC
3aJla4M ¢ IOMOLIBIO MaTeMaTHye-
CKOIo armapara

OI1K-1.3.

BIIa,HCCT HaBbIKaMH PCIICHUS TH-
[IOBBIX MHIKEHEPHBIX 3a/la4 Ha OC-
HOBE TEOPETHUCCKHX HCCIIe/I0Ba-
HUi, 00pabOTKM pacyeTHbIX U
YKCHEPUMEHTAIBHBIX JIAHHBIX Be-
POSITHOCTHO-CTATUCTUYECKUMH
METOIAMH

[Tpodeccnonaiibubie

Tabmuna 2 — Iacnopt Gonia o1eHOUHbIX Cpe/ICTB
Konrpoimpyembie Gopmupyemasi HanmenoBanue
pasjieiibl (rembl) KOMIIeTEeHIN OUEHOYHOI'0 [Tokasareji ONEHKH
JAHCHHUTLIHHBI cpeiacTBa
A OCHOBHBIC TOHSITHS OIl1K-1 % Jlaboparopuas | 1. Brionnenune
1 3aKOHBI XUMHH pabora Nel-7 naboparopHbix  pabdor,
i Crpoenue BeriecTna 4. ITpaxTeaeckas | goromne  sangeslt B
35 OcHOBHBIC  3aKOHO- padbora Nol-8 i i
J1a00paTOPHOM KYypHa-
MEPHOCTH XUMMUECKUX pe- Konrposasnas pabora £
Akt Jie, YCTHBIH OmpocC 110
4. Pactsopel 1 Jpyrue TeMe
2 Belnonsenue

JHUCIICPCHBIC CUCTCMDbI

S DICKTPOXUMHUYCCKHE

HPAKTHYICCKHX 3aga-




POIECCh

6. DIeMeHThbI
CTBEHHOI'O H
HOI'O aHaJIu3a
BBICOKOMOJICKYISIPHBIE CO-
CJIMHCHMSI

Ka4dce-
KOJIMYCCTBCH -

HUW, HaJUuMe KOH-

CIICKTa 110 TeMEC

3 KonTposbHast
paboTa MpPOBOJUTCS B
Yackl BHEAYJMTOPHOU

pabotel. O0yyarorue-

csl
TOJTYYaloT 3aTaHusI
JUISL TIPOBEPKH  YCBOE-

HUST [IPOHJACHHOIO Ma-
Tepuasa. OueHuBaercs
[PAaBUJIBHOCTL  pellie-
HUSL.

2 Merojanueckue MaTepHAJIbI, OIIPe/IC/ISIIONHE POLEYPbI OIeHNBAHNS 3HAHMIA,
YMEHHH, HABBIKOB U (HJIH) ONBITA JIeATEIBLHOCTH, XaPAKTEPH3YIOMINEe Hpoiece
dbopMupoOBAHUS KOMITETEHIHIT

Meroanueckue MaTrepualibl, ONPEAC/ISIIONINE MPOUCAYPbl OLCHHUBAHMS 3HAHUH, YMCHHM,
HABBIKOB M (MJIM) OTIBITA JICSITCILHOCTH, TIPC/ICTABICHBI B BHJIC TEXHOJIOIHYCCKOW KapThI JIMCITH-

IUIHHET (Tadmuma 3).

Tabnuua 3 — Texnosnoruyeckas Kapra

HaumenoBanue
OHCHOYHOI'O CpeﬂCTBﬂ

Cpoku

BLITIOJIHCHH SI

[HIxajia oenu-
BaHUS

Kpurepun
OINCHUBAHUS

1 cemectp

Ilpomerncymounas ammecmauus ¢ hopme 3auem ¢ ouenkoi

1. | JlaGoparopuas padora

CIKCHC/ICIIBHO

10
pabor

oayuoB * 7

Beimonnenue - 2
OasioB/padora,
odopmiieHHE
J1a00paTopHOro
KypHaia - 2
Oastos/padora,
yCTHAs  3aluTa
(o Bompocam) 6
OasuIoB.
OuenunBaercs
BJIQJICHUE Mare-
pUAJIOM, €ro CH-
CTEMHOC OCBOE-
HUE, crnocoo-
HOCTH  [pUMe-
HSITh  HYXKHbIC
3HAHWS, HAaBBIKK
M YMEHMS [IpH
anajamnze po-
OJIEeMHBIX CHUTY-
arui.

2. | llpaktueckas pabora

CIKCHC/ICJIIbHO

10 Oasios
pador

*.8

OreHuBaeres
BJIAJICHHE MaTe-
PHAJIOM, €I'0 CH-
CTEMHOE OCBOE-
HHe, cnocod-
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Haumenosanue

| OHEHOYHOIO cpejcTBa

Cpoxn
BbIIIOJIHEHU S

I xaa ouenu-
BaHUS

Kpurepuun
OLLCHHBAHHSI

HOCTH TpUMe-
HSATH HYKHbIC
SHAHHWsA, HABBIKH

1 YMEHHUS 11pH
pelLIeHUH MpaK-
THYCCKHX 3ajla-
Hui. basibl
YMEHbBIIAOTCS
IPOIOPILHO-
HAJILHO MPOIICH-
TY IPABUIILHO-
CTH PEIICHHUSI.

(U]

WToro.

Kontposbhas pabora

16 nejeist

100 Gasutos

250 Oajuios

[IpaBuibHOE
peLICHKE 3a/1a4
(20 oan-
JIOB/3aj1a4a).
basuier ymenb-
HIarOTCsl IMpo-
MOPLUMOHAILHO
IPOIEHTY Ipa-
BHJILHOCTH pe-
ICHUS.

Kpu'repuu OUCHKH PE3YJIbTATOB Oﬁyqeuml 1HO JUCUHIIJINHE:

0 59 % 0T MaKCHMAJIbHO BO3MOKHOH CYMMBI Oa/UIOB — «HEYIOBJICTBOPHUTECIHHOY
(HELOCTATOYHbBIH YPOBEHD JUISl TPOMEKYTOUHOH aTTecTayy 1Mo JUCIUTTINHE);
60 — 74 % OrT MaKCHMaJbHO BO3MOXKHOH CyMMbl OaUIOB — «YJIOBJIETBOPUTEIHLHO

(IIOpOroBbIi (MUHUMAILHBIN) YPOBEHD);

75 — 89 % oT MaKCHMMATBHO BOZMOMKHOM CyMMBI GAJIIIOB — «XOPOIIO» (Cpe/IHIIl yPOBEHB);
90 — 100 % 0T MaKCUMaJILHO BO3MOXKHON CYMMBI DAJUIOB — «OTIHUUHOY (BBHICOKHI (MAKCH-

MaJILHBINH) YPOBCHD)

3 TunoBble KOHTPOJIbHBIC 3aJaHU HJIK HHBIC MaTEpHaJIbl, HE00XO0HMbI€e IS
OUEHKH 3HAHUM, yMeHl/lﬁ, HABbBIKOB H (l/lJlH) onbITa I€ATEJALHOCTH, XapaKTepu-
3yroumme npomece (l)O[)Ml'I])OBallHﬂ KOMIICTEHIIHH B X0/1¢ 0CBOCHHSI O()p?lfi()Bﬂ—

TEeJbHOH NPOrpaMMbl

3.1 321}1‘(1Hl/lﬂ JUISE TEKYIHET'0 KOHTPOJIST YCIIEBAEMOCTH

Bapunant Nel

KOHTPOJIbHASI PABOTA

I Ol’lpCLlCJII/ITC KOJIMYCCTBO BeUICCTBA DKBUBAJICHTA U MOJIAPHYIO MACCy DKBHUBAJICHTOB (1)()(3-
(opa, kuciaopoaa u 6poma B coenmuennsx PHs, H,O, HBr.
2. Hamumure SJICKTPOHHBIC (])OpMyI[bl ATOMOB 3JICMEHTOB C MHOPSIJIKOBLIMH HOMECPAMH 9 wu
28. llokaxure pacnpe/ieieHde SIEMEHTOB HTHX aTOMOB 10 KBAHTOBLIM sueiikaM. K kakomy
JICKTPOHHOMY C(‘)MCP’IC'I‘B}’ OTHOCHUTCS Ka)K[lbIﬁ W3 ITHX DJIEMEHTOB?

3. I/ICXOIL}I U3 1OJIOKCHHA I'CPMaAHHA W TCXHCUMA B [ICpH()Lll’l‘lCCKOFI CHUCTCMC, COCTAaBbTC

(l)OpMyIl])l MeCTa- H Op'l‘()I‘CpMﬂlfll/lCBOl\/lI KHCJIOT, U OKCHJZAA TEXHCILH, OTBCUHANOLIUC HX BLICIICH

crenenu okucenus. M3obpasure Gopmysibl ATHX COCTMHCHUI IPpapuUecKu.
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4. BpIMMCIHTE KOJMYECTBO TEIUIOTHI, KOTOPOE BBIACIUTCS MPHU BoccTaHoBiIeHun FerO3 me-
TAUTHYECKUM ATFOMUHUEM, eciii Obu1o nojyueno 335,1 1 kenesa.

5. Boiuncsmre A(}ggg CJICJLYIOIIMX PEAKIIH:

A) 2NaF ) + Clyry = 2NaCly + Fa(y

6) pbOZ(K) + 2ZI’1(K) = Pb([c) + 2ZHO(K)

Moskuo i nonyuuts Grop 1o peaknuu (a) u BocctanoBuTh PbO, nmukoMm 1o peakunu (0).

6. OKHCIICHHE CePhI U €€ JIMOKCH/IA ITPOTEKACT MO YPABHCHUSIM

a) S(,\) + Oy = SOQ(.);

6) 2SOy + 02 = 2803,

Kak u3MEHMTCS CKOPOCTh ATUX PEaKIUi, € 0ObEMbI KaiK/I0H U3 CUCTEM YMEHBIINTD B He-
ThIpe pasza?

7. Beauciaure MOJSIPHYO KOHICHTPALMIO U MOJIIPHYIO KOHIICHTpAIMio skBuBasicHTa 20%-
HOT'O PacTBOPA XJIOPH/IA KaIbIUs TNIOTHOCTBIO 1,178 r/em’.,

8. CocraBbTe MOHHO-MOJICKYJISIPHOE U MOJICKYJISIPHOE YPaBHEHUS I'HJIPOJIM3a, IIPOUCXOAsIIIE-
ro npu ememmmpannu pactsopos KoS u CrCls. Kaxpas u3 B3sThIX cosieil rugpoimsyercs HeoOpa-
THUMO JI0 KOHIIA ¢ 00pa30BaHHEM COOTBETCTBYIOUIUX OCHOBAHUS U KHUCIIOTHI.

Bapunanr Ne2

1. Peakiinu BbIpakaroTcsl CXeMaMu:

P+HIO; + H,O = H3PO4 + HI
H,S + Cl, + H,O = H,S0O4 + HCl

CocraBbTe 2JIEKTpoHHBIC ypaBHeHus. PacctaBbre KOY(PQUIMEHTHI B YPABHEHUAX PEAKIIUH.
JUist KaKJION peakiiu yKaKUTe, KAaKOe BEIIECTBO SIBJISICTCS OKMCINTENIEM, KAKOE — BOCCTAHOBH-
TEJIEM; KAKOe BEIIECTBO OKUCIISAETCS, KAKOE — BOCCTAHABIMBACTC.

2. YBCIMYUTCS, YMCHBIIMTCS MM OCTaHeTCss O€3 M3MCHCHMS Macca HMHKOBOM TUIACTHHKH
npu B3aumoeicTeun ee ¢ pacrsopamu: a) CuSOy; 6) MgSOy; B) Pb(NO3),? TTouemy? Cocrasn-
TE HJCKTPOHHBIC H MOJICKYJISIPHBIC YPABHEHHUsI COOTBETCTBYIOIIMX PEAKLIMH.

3. CocTaBbTe CXEMY TalIbBAHUYCCKOTO HJIEMEHTA, B OCHOBE KOTOPOIO JICIKHT peakius, mpo-
TEKAKoLast 110 ypaBHEHHUIO

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

Hanuiuure 1eKTPOHHBIE YPAaBHEHUs aHOJHOIO W KaToAHOTro rpoueccos. Beruncimre DJIC
HTOI'0 HJICMCHTA, CCIIH [Ni%J =0,01 Mo/, [Pb%] =0,0001 momw/mn. Oreer: 0,064 B.

4. Kaxue coim 00yC/IaBIMBAIOT JKECTKOCTL MPUPOAHONH BOJbI? Kakyio JKECTKOCTh BOJIbI
Ha3bIBAKOT KapOOHATHOM. HekapOOHaTHOW? Kak MOKHO yCTpaHuTh KapOOHATHYIO, HeKapOoHaT-
HYIO JKECTKOCTHL? Hanuumre ypaBHEeHUs COOTBETCTBYIOLIMX PEAKIHH.

5. TlomuMepoM Kakoro HENpese/IbHOT0 YIIIeBOJAOPO/Ia SIBISICTCST HATYPAIbHBIH Kayuyk?
Hanummre crpykTyprayio ¢popmyity 3Toro yrieogopoja. Kak HazbIBaloT mpomnece npesparieHms
Kaydyka B pe3uny? Uem 1o CTpOCHHUIO 1 CBOHCTBAM PA3/IHYAlOTCs KaydyK H pe3uHa?

Bapunanr 3
1. BoccTanoBiaeHue 0HON0 U3 OKCHI0B XKeJIe3a UJIET 110 CXEME:

FesO400 + Sig — Feg + SiOy . Boamodken s 9TOT nporece npu cTaHjaapTHbIX yeaoBusax? Or-
BCT ﬂOIlTBCpJ]l/lTb paC‘{eTOM.

A H()zgg. K/ x/MOJ1b Sozgg, Jk/MOIb
Fe;04) -1117,7 151,46
Sic - 18.82
Few - 27
81059 -859.4 40
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1)  -601,1;2)  712.8; 3)  -399.73; 4 -7772.8.

8 [Ipn ememmBanun 2 mosb BemectBa A ¢ 2 Mouib BetiecTBa B B HekoTOpOM 00beMe K MO-

. >
MCHTY HACTYIJICHMsI paBHOBecust B 0OpatuMoil cucreme 2A + 2B <+— 4]] obpasoBaiioch 1.6
Mouib BetecTsa JI. Yemy paBHa koHcTanTa paBHOBecHs? OTBET MOATBEPAUTH PACUCTOM.

1) 0,316, 2) 3.16; 3) 2,03; 4) 1,25.

3. Kakoii o0bem rasza seytenurest, eciim k 400 mur pactBopa LiOH, tutp KoTOporo pasen
0,0024 r/mn Oprra nodasaena conb (NHy),COs. OTBET MOATBEPAUTH PACUETOM.

1) 12,61, 2) 0.96u1 3) 21.5m; 4) 0.896u1.

4. ["uaponu3y noBepraroTest CoJiu

l. /nCl,; 2. Cs,COx5; 3. FeBrs; 4. CaBrn».
a HBr = 0.899: a H,CO5=10.0017; a Ca(OH), =0.78.
Vkazarh NpaBUIILHBIA OTBET YPAaBHEHUS PEAKIUU THAPOIIH3A.

1) ZnCl + H,O — ZnOHCI + HCl pH=7,
2) C5C0O; + HiO ~» CsOH + H,CO; pH>7;
3) FeBr; + H,O — FeOHBr; + HBr  pH< 7;
4) CaBr, + H,O — CaOHBr + HBr pH > 7.

) Yemy paBHa SKBHBaJIGHTHAsi Macca cepbl B COC/IMHEHUSIX
5, N82803; 2! Cl”z(SO.r;)}; 3. (NH4)zs, 4. st
1) 16: 2) 53; 3) 8; 4) 8.

OtBeT HOATBCPAUTDL pacHCTOM.
Bapunanr 4

L Vmeeress I'D Sn 107 r-won/n Sn'™ // [H'] = 10 r-mon/n /H,, Pt
Yemy pasna Beimunna JJ[C TaKOFﬂ anemenTa? OTBET MOJATBEPIUTH PACUCTOM.

1) 0,1105B; 2) 0,1698B: 3) 0.405B: 4) 0,287B.
2 YKasaTb IpaBUJIbHBIA OTBET Ul MPOLECCOB Ha JJICKTPOAax npu padore I'D u3 Bornpoca
No ]

1) Sn A (-): Sn™-2 c; — Sn™

Pt, H, K (+) : 2H,0 + 2 e - H, + 20H"
2) Sn A (=) 28’ =2 é — Sn™*

Pt, HQK(+):2H*+2é — H,
3) Pt, HEA(-):2H20-4c; — O, + 4H"

SnK(+):Sn”+2e — Sn

4  PLH,A():2H +2e —H,
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SnK(#+):Sn-2¢ — Sn'?

3. [Touemy aTMochepHas KOppo3Hs SBJIACTCS HICKTPOXUMUUCCKOH KOPpO3Ueii MeTaion”?

1) Tak kax meraju1 KoHTakTupyer ¢ napamu H>O Bo3jyxa:

2) Tax xak MeTayr KOHTAKTHPYET ¢ KUCIIOPOJ0OM BO3/IyXa;

3) Tak Kak Merajyl KOHTAKTHPYET C JICKTPOIUTOM 00pa3oBAHHbLIM TP B3aMMO/ICHCTBUH
YIJICKHCIIOrO I'a3a ¢ BJIarow;

4) Tak kak MeTal KOHTAKTUPYET ¢ OKUCIUTEIIEM M DJICKTPOIMTOM.

4. Mznenue u3 Ti ¢ 3aKiI€NKON M3 HACCMBUPOBAHHON CTAIM, HAXOUTCS B MOPCKOW BOJIC.

Eri i = +0,10B: Epe e = +0,17B. Vka3arh IpaBUILHbIA OTBET HJIEKTPOIHBIX POIECCOB.
1)  TiAE):Ti— Ti%+2 e
Fe K(+):0,+4 é +2H,O — 40H"
2)  TiA@G):Ti—-Ti?+2 é
Fe K (+): 2H" +2 é — H,
3)  FeA(-):Fe— Fe?+2 e
TIK(+):0,+4 é +2H,0 — 40H
4)  FeA(-):Fe—Fe?+2 e
TiK (+):2H +2 e — H,
o WUspienne u3 Ti ¢ 3akienkoil U3 mMacCHBHPOBAHHON cTaiu, HaxojuTes B pacrBope LiCL
Fr:2 = -1.63B: Ere jre = -0,35B. YkasaTh NpaBHIbHBIA OTBET HMEKTPOIHBIX MPOIECCOB.
1) TiA(-):Ti—Ti%?+2e
Fe K (+): 2H" +2 é — Hy
2) TiA(—):Ti—»Ti”JrQé

Fe K (Y- On+4¢€ +2H-O — 4d0O0H



