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1 O01mue nmoJ1oKeHus

PaGouas mporpamma IUCHUIUIMHBI « XUMUS» COCTaBJIEHbI B COOTBETCTBUU C TpeOOBaHU-
AMHU (eiepaJIbHOr0 TOCyAapCTBEHHOr0 00pa30BaTEIbHOTO CTaHApTa, YTBEPKIEHHOIO MpHUKa-
3oM Muno6pnaayku Poccuiickoit @eaepannu ot 17.08.2020 No 1044, u ocHOBHO#M mipodeccuo-
HAJIBHOW 00pa30BaTENIbHOM MPOTpaMMbl TOATOTOBKM «TEeXHOJOTHsST MAaIIMHOCTPOSHUS» IO
HarpasiieHHnt0 oaAroToBku «15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTMYECKOe 00eCIeueHne Malllv-
HOCTPOUTEJIbHBIX IIPOU3BOJICTBY.

3agaun Haxonuth onTuMalibHbIE YCIOBUS AJISI TPOTEKAHUSI XUMHUYECKUX IMPOIECCOB;

ANCIUILIMHBI OIMCBHIBATh XMMHU3M OCHOBHBIX XMMHYECKHX ITPOLIECCOB; OBIAAETh MPUEMAMU
W METOJAUKAMHM PEIICHUS] KOHKPETHBIX 33J1a4 U3 Pa3JIUYHbIX Pa3eiIOB XUMUU;
BBISIBJISITh B3AMMOCBSI3U MEXKY OTAEIbHBIMA XUMHYECKUMH IIPOLIECCAMH.

OcHoBHBIE OCHOBHBIC TTIOHSTHSA U 3aKOHBI XUMHH

pasiernst / TeMbl Crtpoenue BemecTa

JVCITUTIINHEBI

NogakrowhE

OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX PEAKLINN
PactBOpSI U 1pyrue qucnepcHsle CUCTEMBbI
DIEKTPOXUMHUYECKHE ITPOLECCHI

DNeMEHTBI KaYECTBEHHOI'O ¥ KOJIMYECTBEHHOT'O aHAJIN3a
BBICOKOMOIEKYJISIPHBIE COEMHEHMSI

2 TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHUS MO AUCHHUIINHE (MOIYJIIO0),
COOTHECEHHBIX € IVIAHUPYEMbIMH pPe3yJibTATAMHU 00Pa30BaTeJIbHON MPOrpaMMbl

[Tporiecc M3y4eHus: TUCHIUIUIMHBI « XUMHS» HaTpaBiIeH Ha (POPMUPOBAHHE CIICITYFOIIUX
koMmmeTeHuid B cooTBeTcTBUE ¢ ®T'OC BO 1 OCHOBHO# 00pa3oBaTelIbHOM Mporpammoii (Tao-

muna 1):
Tabmuua 1 — Komnerenuuu u niaHupyemsle pe3ysibTaTbl 00y4eHUs 10 AUCLUILINHE
[Tnanupyemblie pe3yabTaTbl 00y4eHUs 10 TUCIHUILIHHE
Kona u HanmMeHoBaHME
KOMIIETEHIINH . .
[lepeuens 3Hannit | IlepeueHp ymeHui IlepeueHb HaBBIKOB
OO11eKyIbTypHBIE
Oo6menpodeccnonanbHbIC
OIIK-1 3Hath (QyHIaMeH- | YMeTh NpUMeHsITh | Brnagers HaBbIkaMu
Cnocoben OPUMEHSTH | TalbHBIE TOHATHSA, | (U3NYECKHE 3aKO- | IIOCTAHOBKHU M ITPOBeE-
COBpPEMEHHBIE 3aKOHBl W TEOPUU | HBl U MaTeMaTu4e- | JI€HUsS] XUMHUYECKOTO
HKOJIOTUYHBIE U | COBpEMEHHOU U | CKUE€ METOJIBI JJIst 9KCIIEpUMEHTa, 00pa-
Oe3onacHble METO/Ibl | KJIACCHUYECKON XHU- | pelleHus 3a1ad OOTKH U aHAJIN3a pe-
palroHAIHLHOTO MUH, OCHOBHBIE | TEOPETHUYECKOTO U | 3yJITATOB JJIS pelie-
UCIIOJIb30BAHUS XUMHUYECKHE SBIIe- | IPUKJIAJHOTO Xa- HUS IPAKTUYECKUX
CBIPHEBBIX U | HUAL pakTepa 3amay
HHEPreTUYECKUX
pecypcoB B
MaIIMHOCTPOCHHUH
[IpodeccrnonanpHbie




3  MecTo IMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/bHOI MPOrpaMMbl

JucuuninuHa « Xumus» usydaercs Ha 1 kypce(ax) B 1 cemecTpe(ax).

JucuumirHa BXOIUT B cocTaB Omoka 1 «/lucuumiauHbel (MOIYJH)» M OTHOCUTCSA K
00s13aTeTbHON YaCTH.

JUis OCBOEHMSI AMCUMIUIMHBI HEOOXOAMMBI 3HAHUSA, YMEHUS, HABBIKU U (U1u) onvim
npakmuueckou _desamenvHocmu, ¢HOPMUPOBAHHBIE B MPOLIECCe MU3YUCHHS AUCHUILIUH / MpaK-
TUK: OCHOBEI 0€30IIaCHOCTH JKHU3HEAEATENLHOCTH, XMus, Dusuka.

3HaHMs, YMEHUS U HABBIKH, CHOPMUPOBAHHBIC NPHU W3YUCHUU JUCIHILTUHBI « XUMUS»,
OyayT BOCTpeOOBaHbI IPU U3YyUEHUH MOCIEYIOMNX AUCUUIUIMH QuU3UKa.

4 O0beM IMCUUNIMHBI (MOAYJIS1) B 3a4eTHBIX €IMHUIIAX C YKA3aHHEM KOJIHYeCTBA
aKaJleMH4YeCKHX YaCOB, BbI/ICJICHHBIX HA KOHTAKTHYIO padoTy 00y4aromuxcs ¢
npenoaasaresieM (Mo BUJIaM y4eOHbIX 3aHSITHII) 1 HA CAMOCTOSITEJILHYIO PadoTy
o0yyanmmxcs

OO61mmas Tpy10eMKOCTh (00beM) TUCHIUIUTHHBI cocTaBlsieT 3 3.€., 108 akaz. yac.
Pacnpenenenue oobeMa AUCITUTUIMHBI (MOIYJIS) IO BUIaM YUSOHBIX 3aHATUN MTPECTaB-

JIEHO B Tadmiie 2.

Tabnuua 2 — O0beM AUCHUILTMHBI (MOJYJIs) IO BUAM YU€OHBIX 3aHATHIMA

Bcero akagemu-

O0BbeM TUCIUIIINHBI
YeCKHX YaCOB

Oobras TPYAOCMKOCTh JUCHUIIINHBI 108

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogasaresieM (1o

. 48
BH/IaM y4eOHBbIX 3aHATHII), BCero

B ToMm uucie:

3aHATHS JEKIIMOHHOI0 THNA (JICKLIUH U UHBIE YIeOHBIC 3aHSTHUS, IPEY-
CMaTpHUBAIOIIKe MPEUMYIIECTBEHHYIO Tiepeiady yueOHoi nHpOopMaLuu 1e- 16
JIATOTHYECKUMH PaOOTHUKAMU)

3aHAITUS] CEMHMHAPCKOI0 THUIA (CEMUHAPBI, TPAKTUUECKNUE 3aHATHUS, TIPAK-
TUKYMBI, Ta00paTOpHbIE pabOoThl, KOJJIOKBUYMbI M HHBIE aHAJIOTHYHBIE 3a- 32
HATHUS)

CamocrosiTesibHast pa0oTa 00y4alOIINXCA M KOHTAKTHAas padoTa, BKIIO-
yaromias rpyInnoBble KOHCYJIbTAllK, HHANBUAYAIbHYIO paboTy o0y4aro-
muxcsd € mpenoaaBaTeIsIMnu (B TOM YUCJIC UHANBUAYAJILHBIC KOHCy.]ILTaI_[I/II/I); 60
B3aUMOJICHCTBUE B AIEKTPOHHON WH()OPMAIITMOHHO-00pa30BaTEIHHOM cpeie
By3a

[TpomexxyTouHas arrectanus OOyJaronuXxcsi — 3a4yeT ¢ OLCHKOM




5 Conep:xanue TUCHUILIMHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jiesiam)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCTBAa aKaJeMHYeCKHX YacoB M BH/I0B
y4eOHoi1 padoThI

Tabnuua 3 — CTpyKTypa U coiep>KaHue JUCUUIUIMHBI (MOIYJIS)

Bunpl yuebHoit paboThl, BKIIIOYAst CAMOCTOS-
TEIbHYIO Pa00Ty O0YJaAIOIINXCS U TPYI0EM-
KOCTb (B yacax)
KonrakTHas padora
HaunmeHnoBaHMe pa3zesioB, TEM U COJIEpKaHNUE MIPEToIaBaTelisi C 00y4aOUMMHUCS
Marepuaia Jlekium | Cemunap- | Jlabopa-
CKHe TOpPHBIE CPC
(mpakTu- | 3aHATHS
YecKHe
3aHSITHS)
TexHuka 0€30MMacCHOCTH, OXpaHa Tpyaa 2
OCHOBHbIE OHSTHS M 3aKOHBI XUMHUH 2 2 2 10
Ctpoenue BeecTa 2 2 2 8
OcHOBHBIE 3aKOHOMEPHOCTH [POTEKAHUS XHMH- 3 3 5 10
YECKHX PeaKIuii
PacTBOpHI M IpyTHe TUCIEPCHBIC CHCTEMBI 2 2 2 10
DIEKTPOXUMHUECKUE MPOLECChI 3 3 2 10
DJIeMEHTBI Ka4eCTBEHHOTO M KOJIMYECTBEHHOTO 5 5 5 6
aHaJn3a
BBICOKOMOICKYIISIPHBIE COCTMHEHHMSI 2 2 2 6
UTOro 16 16 16 60
M0 AUCHHIIHHE

6 BueayauTopHasi caMocTosiTe/IbHAsI pad0Ta 00y4aloIMXCs M0 JUCHUTIMHE
(MoxyJ110)

[Ipu mmaHMpoBaHWM CaMOCTOSITENILHOW PaOOTHI CTYIEHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBATHCS CIEAYIONIMM PaclpeeIeHHeM YacoB Ha CaMOCTOSATENbHYI0 paboTy (Tabnuia 4):

Tabnuna 4 — PekoMeHayeMoe pacpeiesIeHHe 9acoB Ha CAMOCTOSTEIbHYIO PadoTy

KoMIoHEeHTBI CAMOCTOSITEIbHON padoThI KosnyecTBo yacoB
N3ydeHne TeopeTU4EeCKUX Pa3iesIoB JUCIMILUIMHBI 16
IToaroroBka K 3aHATHUSIM CEMHUHAPCKOTO THUIIA 16
[ToaroToBka k nabopaTopHbIM paboTam, opopmieHHE JTab0paTOPHO- 28

ro KypHaia, oAroTOBKa K 3alluTe J1ab0paToOpHbIX paboT; MOATrOTOB-
Ka 1 opopmIIeHHE KOHTPOJIBHOU paboTh

60

7 OueHoYHbIe CPEACTBA VIS MPOBeIeHHUs TeKYyIero KOHTPOJIA
U MPOMEKYTOYHOM aTTecTANMU 00y4ar0IMXCcsl N0 JMCHUILINHE (MOLYJII0)

@OHJI OLICHOYHBIX CPEACTB JJIA MPOBEIEHUSA TEKYIEro KOHTPOJIA YCIIEBAEMOCTH U IPO-
MEXYTOUYHOM arTecTanuu npeacrasieH B [lpunoxenun 1.

[TonHBIA KOMIUIEKT KOHTPOJIbHBIX 33JaHUN HJIM MHBIX MaTepUaIoB, HEOOXOAUMBIX JJIs
OLICHMBAHUS PE3YyJbTAaTOB OOYYEHHs IO JUCHMILIMHE (MOMAYJIO), IPAKTHKE XPAHUTCSA Ha Ka-
denpe-pazpaboTurke B OyMaKHOM H 3JIEKTPOHHOM BHJIC.

5




8 YueOHo-MeTOOMYeckoe W HHPOpPMAIMOHHOEe olecredeHHe TUCHUTLINHBI
(Moxyast)

8.1 OcHoBHasi 1uTEpaTypa

1 Axmeros, H.C. OGmmiast u Heopranudeckas xumusi : yaeOHuk yist By3os / H. C. AxmeToB.
- 5-e u3n., ucnp., 4-¢ uza., uctp. - M.: Beicias mkona: Axagemus, 2003; 2001; 1998. - 744c.
533k3

2T'muaka, H.JL. OOmas xumus : ydeOHWK g By3oB / H. JI. I'muaka; mom pen.
B.A.IlonkoBa, A.B.babkoBa. - 18 -e u3a., nepepab. u nom., 17-e u3za., nepepad. u gom. - M.:
FOpaiir, 2011. - 886¢. 3983k3

3I'nmunka, H.JI. 3anaun u ynpaxuenus no obmeit xumuu / H.JL. I'munaka. —u3n. crep.- M.:
KnoPyc, 2011. — 240c.

4 Dponos, B.B. Xumus : yae6HOe mocodue 1ist By30B / B. B. @poinos. - 3-e uz., mepepaod.
u jpoi. - M.: Bricmag mxkona, 1986. - 543c¢. u3-23k3 a0-653K3

SEndumon, B.M. OcHoBbl 00mieii xumuu [DIEKTPOHHBIM pecypce]| : ydeOHOE Ioco-
oue/B.U.Enbumos, 2-e u3a. - M.: HULl UH®PA-M, 2015. - 256 ¢. // ZNANIUM.COM : snek-
TPOHHO-OMONMoTEeYHass cuctema. — Pexum poctyna: http://www.znanium.com/catalog.php,
OTpaHUYEHHBIN. — 3arj. ¢ 3KpaHa.

8.2 JlomoJHuTEbHAS JIUTEPATYypa

1Koposun, H.B. O6mas xumus : yaeOHHK s cTyneHToB By3oB / H. B. KopopuH. - 9-¢
U3, mepepad. - M.: Beicias mikoma, 2007; 2004; 2000; 1998. - 557c¢. 31 ak3

2Vrai, S.A. OOmas u HeopraHuyeckas XuMus : ydeOHUK ajist By30B / . A. Yraii. - 4-¢
u3., crep. - M.: Beicmias mikona, 2004; 2002; 2000; 1997. - 528c. 9733

8.3 MeToauueckue YKazaHusl 1Jisl CTYACHTOB 110 OCBOCHHUIO TUCITUIIVIMHBI

1. 3akoH sKkBHBajeHTOB: Meroanyeckue ykaszanusi /Coct. B.B. Ca3zonoB. Komco-
MoJbCK-Ha-AMype: Komcomonbckuii-Ha-Amype roc. TexH. yH-T, 2002. — 8§ c.

2. KommnekcHble coenuHenus: Meroauueckue ykaszanus /Coct. B.B. Tenem. —
Komcomonbck-na-Amype: TOYBIIO «KHAI'TY», 2003. — 8 c.

3. CKOpOCTh XMMUYECKHUX peakiii. XMMHUYECKOe paBHOBECHE.: METOUUYECKUE YKa-
3aHus K JlabopaTopHOM paboTe mo kypcy «OOmas n Heopranuyeckas xumus» / coct. : H.JL.
Hazapenko. — Komcomonbck-Ha-Amype: @I'BOY BIIO «kKHAI'TY», 2015. - 10 c.

4. Karanu3: mMeronuueckue ykasaHus K jabopaTopHoil pabore mo kypey «OoOmas
xumus» / coct. H.J[. Hazapenko. — Komcomomnbck-Ha-Amype : @I'BOY BIIO «KHATTY», 2015.
-8c.

5. PacTBOpBI : MeTOMMYECKHE yKa3aHHs K BBHITIOJHEHUIO J1a0OpaTOpHOM paboTHI 1O
Kypcy «O6mas xumusp» / coct. H.JI. Hazapenko. — Komcomonbck-na-Amype: ®I'bOY BIIO
«KHAI'TY», 2015, 7 c.

6. XKectkocth Boapl: MeTonuueckune ykasaHusl K JJaDOpaTOpHOW paboTe 1mo oOiei
xumun/ Coct. .M. 3onotapes. — Komcomonbck-aa-Amype: TOYBIIO «KHATTY», 2004. - 7 c.
7. DJEKTPOIUTUYECKAs JUCCOLMALMS: METOIUYECKHE yKa3aHUs K JIabopaTopHOM

pabote mo kypcy «OO0miasi U Heopranudeckas xumus» / coct. : B.B. Tenem — Komcomomnbck-Ha-
Amype: @PI'BOY BIIO «KHAI'TY», 2015. -9 c.

8. I'moponmus coneit: Meronndeckue ykazanus /Coct. H.B. Pemusosa, H./I. Haza-
penko. Komcomonsck-Ha-Amype: OVYBIIO «KHAI'TY», 2008. — 17 c.
9. OKHUCITUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIUU: METOJUYECKHE YKa3aHUs K BBI-

MOJIHEHHUIO J1abopaTopHOil paboThl mo Kypcy «OOmas xumus» / coct. .M. 3onorapes, H./L.
6



Hazapenko — Komcomonbsck-Ha-Amype : @I'5OY BIIO «kKHAI'TY», 2015. - 10 c.

10. DneKTpoXUMHUECcKast Koppo3us MeTaiioB: Meronnueckue ykazanus / Coct. ..
3onotapeB. - Komcomonbck-Ha-Amype: Komcomomnbckuii-Ha-AMype ToCyAapCTBEHHBIH TEXHH-
yeckuid ynusepcuter, 2008. - 12 c.

11. Onexrponu3: Meroauueckue ykazanus /Coct. .M. 3onortapes. — Komcomonbck-
Ha-Amype: 'OYBIIO «KHAT'TY», 2003. — 10 c.
12. P — 2JeMEHTBI: METOAWYECKHE YKA3aHUs K BBITOJHEHUIO Ja00paTOpHOIl paboThI

no kypcy «Oo6mas u Heopranumdeckas xumus» / coct. T.A. KynukoBa. — Komcomonbck-Ha-
Awmype : ®I'BOY BIIO «kKHAI'TY», 2016. - 10 c.

13. d — BJIeMEHTBI: METOIMUECKHE YKa3aHUsI K BBIMOIHEHHUIO JJA0OPATOPHBIX PA0OT 110
Kypey «O6mas u Heopranudeckas xumus» / coct. T.A. Kynukosa. — Komcomonbck-Ha-Amype :
®I'bOY BIIO «KHAI'TY», 2011. - 12 c.

14. Opranuyeckye MoJMMepbl: METOJUUECKUE YKa3aHUsl K BBIMOJIHEHHUIO JJabopaTop-
HBIX paboT mo kypcy «O6mas xumus» / coct. .M. PemuzoB. — Komcomomnbsck-Ha-AMype :
®I'bOY BIIO «kKHAI'TY», 2004. — 11 c.

VYka3aHHblE ~ METOJMYECKHME  MaTephalibl  TakXke  pa3MelleHbl [0  ajpecy:
https://knastu.ru/students/muuHbIli KaOUHET.

8.4 CoBpemennbie mnpodeccHoHATbHBbIE 0a3bl JAaHHBIX W HHQOPMAIHOHHBIE
CIPAaBOYHbIC CHCTEMbI, HCIIOJIb3yeMble MPH OCYLIECTBJICHUU 00pa30BaTEIbHOIO
npouecca no AMCUMUIINHE

1. PedeparuBno-oubnmorpadudeckue 6a3pl ganaeix BUHWUTU mo ecrecTBeHHBIM
HaykaM (http://www.viniti.ru/products/viniti-database) P> "Xumus", "®duszuka", "buonorus" u gpyrue

2. HNudopmanronHo-nouckopas cucrema denepaibHOr0 HMHCTUTYTA MPOMBIIILICH-
HOU cOOCTBEHHOCTH (http:/new.fips.ru) P> [T0oJIHBIE TEKCTHI POCCUIMCKHUX TTATCHTOB U 3asBOK

3. baza manubix MINCRYST (http:/database.iem.ac.ru/mincryst) » Kpucramnorpadu-
YecKHUe JlaHHble MUHepasioB MIHCTUTYyTa SKcniepuMeHTaIbHOM MuHepanoruu PAH

4. bank nmanabix PAJIDH (http://iwww.chem.msu.su/rus/chinfo/raden/welcome.html) P>

CoaepxuT HHGOPMAITUIO MO0 PAIUAIIMOHHBIM U SHEPTeTUUYECKUM MapaMeTpaM BYXaTOMHBIX MO-
JeKyJl

5. baza pannbix "Tepmuyeckue koHCTaHTBI BemiecTB" (http://www.chem.msu.su/cgi-
bin/tkv.pl?show=welcome.html)

6. Alkalinity Calculator (or.water.usgs.gov/alk) » ba3za maHHBIX 110 IIETOYHOCTH K
METOaM €€ OpPEICIICHHUS.

7. Biocatalysis-Biodegradation Database (eawag-bbd.ethz.ch) » baza nannsix co-
JEePXKUT UHPOPMAILIUIO IO MUKPOOMOTHYECKUM OMOKATAIUTUYECKUM PEaKIMsIM U crocodam Ou-
oJierpaai KCEHOOMOTHKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) P pecypc,
npeIHa3HAYCHHBIN I YYCHBIX U OMOIMOTEYHBIX PAOOTHUKOB, KOTOPHIM HYXHA JOCTOBEPHAs
oubmmorpaduyeckass nHGOpPMALKSA; TTO3BOJISIET ONPEACIUTh WIM TOATBEPAUTh HA3BaHUSA M a0-
OpeBuaTyphl )KypHAJIOB, BKIIOUEHHBIX B ykazatenu Chemical Abstracts Service (CAS) ¢ 1907
roja.

9. Chemical Data Access Tool (java.epa.gov) P unbopmarus o 310poBbe U O€3-
omacHoctH npeacraBieHHas EPA non kontposnem Toxic Substances Control Act (TSCA), uto6s1
y3HaTh 00JIbIle 0 XUMHUKATaX, KOTOPbIe TPOU3BeIeHbI WK uMnoptTupoBansl B CIIIA.

10. ChemExper Chemical Directory (www.chemexper.com) P Karamor xumuue-
CKHX BCHICCTB U UX IMTOCTABIIUKOB.

11. ChemDB Web Interface Index (cdb.ics.uci.edu) P ChemDB npennaraer Gec-
TJIATHBIA OHJIAWH MHCTPYMEHTApHUi 1Mo XUMHUHU. TeKyIast Bepcusi COJIEPKHUT Oojiee 4 MITH OIrca-
HUU COCIMHCHMI U O0siee 8 MITH H30MEPOB.


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

12. Chemical Search Engine (www.chemindustry.com) P ba3za manssix o ¢apma-
KOJIOTMYECKON U OMOTEXHUUYECKON MHAYCTPHUH, HAyYHOMY 000pyI0oBaHMIo U T. A. iMeercs kara-
JIOT KHUT', CIIPABOYHUKOB, )KYPHAJIOB U OIOJIIETEHETA.

13. Chemical Structure Lookup Service (cactus.nci.nih.gov) P «AnpecHas KHUTa»
M0 XUMUYECKUM CTPYKTypam. OObeInHAET HECKOIBKO 0a3 TaHHBIX M0 XUMHUHU.
14, ChemSpider (www.chemspider.com) P Pecypc OTKpBITOrO a0CTyIa, odecrie-

YUBAIOIIMH JOCTYN K MHJUTHOHAM ONMHCAHWA XUMUYECKUX CTPYKTYyp. [ToMck mpoBoguTCs 1Mo He-
CKOJILKMM 0a3aM, B ToM unciie PubMed u NCBI Entrez u ap.

15. ChemSynthesis (www.chemsynthesis.com) P ba3a gaHHBIX XHMHYECKHX Be-
IIECTB, COACPKUT TAKKE MH(OOPMAIIHIO TI0O METOJIaM WX CHHTE3a M (PU3NICCKUM CBOMCTBAM, Ta-
KHUM Kak TUIOTHOCTb, TOYKA IJIABJICHHS, TOYKA KUTICHUS U T.]I.

16. Crystallography Open Database (www.crystallography.net/cod) P basa nan-
HBIX KPUCTAUTMYECKUX CTPYKTYP OPraHMYCCKHX, HCOPIraHUYECKHX, METALJIO-OPIaHUYECKUX CO-
eIMHEHHI U MUHEPAJIOB, 32 UCKIIFOUYCHHEM OHOTIOINMEPOB.

17. EarthChem (www.earthchem.org) P Caiir npennaraet A0CTyn K T€OXHMHYE-
CKOM, MEeTPOJIOTHYECKOM, TEOXPOHOJIOTHYECKON nH(popmaIuu, B ToMm unciie yepe3 the EarthChem
Library, the EarthChem Portal(6a3e1 nannaeix PetDB, SedDB, GEOROC, NavDat, USGS, and
GANSEKI), PetDB, NAVDAT, SedDB, and Geochron.

18. eMolecules (www.emolecules.com) P Ga3a 1aHHBIX 10 UCCIIEIOBaHHUSIM B 00JIa-
CTH OPraHMYECKOW XHUMHH.
19. Jmol (jmol.sourceforge.net) P Bpaysep JAVA mis noncka u300pakeHuil Xu-

MUYECKUX CTPYKTYp B popmate 3D, B ToM ynciie Ouomonexys, Kpuctayio u T. . [Ipennaraer-
sl TAK)KE AaHUMHUPOBAHHASI IEMOHCTPALMSL.

20. NIST Chemistry WebBook (webbook.nist.gov) » Caiit npemocraBisieT 10CTYII
K JJaHHBIM 110 XuMuu u (usuke. Komexuuu nognepsxxusatorcs [Iporpammoit NIST.

21. Organic Chemistry Portal (www.organic-chemistry.org) » Ilopran gas xumu-
KOB-OpPraHUKOB.

22, Organic Chemistry Resources Worldwide (www.organicworldwide.net) »
[Topran npeayaraeT aHHOTUPOBAHHBIN KaTaJIOI CAUTOB MO OPraHUYECKON XUMUH.

23. PubChem Project (www.syntheticpages.org) » Ilouck Gonee 8 MiiH coennHe-

HUI 10 pa3nuyHbIM KpurepusM. CaliT nojaepkuBaetcss HanmoHanbHBIM IIEHTPOM IO OMoTeX-
HOJIOTHSIM.

24. Spectral Database for Organic Compounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) P ba3a gaHHBIX 0 CIIEKTpaM OpraHHYECKUX coeanHeHwit. [TomxnepxuBaer-
cs HanoHanbHBIM MHCTUTYTOM TI€pEIOBOW MPOMBINUIEHHONM Hayku W TexHosoruu (National
Institute of Advanced Industrial Science and Technologies), Sinonus.

25. spectroscopyNOW.com (www.Spectroscopynow.com) P becniaTHblii OHIaiH
pecypc Mo CIEKTPOCKONUU M CHEKTPOMETPHUH (PJEKTPOHHBIE KYPHAIIBI [0 aTOMHOW 3MUCCHUH,
Ja3epHOM M IU1a3MeHHOM crnekTpockonuu, MK criektpockonnu, paMaHOBCKOM CIIEKTPOCKOIHMM U
mnp.).

26. SPINUS-WEB (wwwz2.chemie.uni-erlangen.de/services/spinus/) » Crektpsl u
SAMP XuMHYECKHX CABUTOB, KOHCTAHTBI B3aWMOJICUCTBHUS, U MOJIHBIE CIEKTPbhI MOJEKYIISIPHBIX
CTPYKTYP.

217. SyntheticPages (www.syntheticpages.org) P D10 GecriaTHas HHTEPaKTHBHAS
0a3a JaHHBIX 10 XUMHUYECKOMY CUHTE3Y.

TOXNET (toxnet.nlm.nih.gov/index.htm) P ba3a gaHHBIX O TOKCHKOJOIHH,
OITACHBIM XUMUYECKUM COEAUHEHUSM, COCTOSTHUIO OKpPY KaroIlel CpeJibl U 310POBBSI.



8.5 Ilepeyenb  pecypcoB  HHGOPMALMOHHO-TEJIEKOMMYHHKAIMOHHON  ceTH
«HTEpHET», HEOOXOAMMBIX /1J1s OCBOEHHS AUCIUIIJIAHBI (MOTYJIs)

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

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

3. Hayunas snextponnas 6mommoreka eLIBRARY.RU [Onexrponnsiii pecypce]. - Pexxum
nocryna: http://elibrary.ru, ceo601HbIi.

4. EcTecTBeHHOHAYUHBI 00pa30BaTeNbHbIN MOpPTall [DIEeKTPOHHBIN pecypc]. - Pexxum no-
cryna: http://en.edu.ru, cBoOOAHBIIA.

8.6 JInneH3noHHoe MmporpaMMHoOe€ oﬁecneqe}me, HCII0JB3YEMOE IIPHA
OCYIIECTBJICHUHU OﬁpaSOBaTeJILHOFO npouecca 1nmo JTMCumIlinie

Tabnuua 5 — [lepeyeHb UCTIOIB3YEMOTO MIPOrPAMMHOTO 00ecTieueHus!

HaumenoBanue 10 PexBHU3UTHI / YCIOBHS MCTIOJIb30BAHUS
Microsoft Imagine Premium JInuensuonHbIi jorosop A2223 Ne(008/65 ot 11.01.2019
OpenOffice CB0o0Oo0HAS TUIICH3US, YCIOBHS UCTIOIB30BAHMS TI0 CCBIIKE:

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

9 OpraHu3anuoOHHO-NeJarornyecKkue yCcJI0BHs

Opranusanus 00pa30BaTeIbHOrO MPOIECcCa PErIAMEHTUPYETCS YIEOHBIM TIAHOM U pac-
NHCaHHEeM YYeOHBIX 3aHATHH. SI3bIK 00y4yeHus (IpemogaBaHus) — pycckuil. [[ms Bcex BUIOB
AyTUTOPHBIX 3aHATHI aKaJIeMUYECKHI YaC YCTAaHABIIMBACTCS IPOIOJIKUTEIHHOCTRIO 45 MUHYT.

IIpu ¢GopmupoBaHuM CBOEH HMHIAMBHIYaJbHONH 0Opa30BaTEbHONW TPAeKTOpUU OOydaro-
HIMKCST UMEET MPaBO Ha Mepe3adeT COOTBETCTBYIONMIUX TUCIHMILINH U MPO()ECCHOHATBHBIX MOJTY-
Jieii, OCBOGHHBIX B MPOIIECCE MPEIISCTBYIONIET0 00ydeHHs, KOTOPI 0CBOOOKAAET 00yUaroIie-
rocsi OT HEOOXOMMOCTH UX TTIOBTOPHOT'O OCBOCHHSI.

9.1 O6pa3oBaTebHbIE TEXHOJIOTHHI

VY4eOHbIil npoliecc Mpu MpenoiaBaHuy Kypca OCHOBBIBAETCS HA MCHOJIb30BAaHUM TPAIU-
[IMOHHBIX, HTHHOBALIMOHHBIX U MH(POPMAIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUH. TpaauiinoH-
Hble 00pa30BaTENIbHbIE TEXHOJOTUHU MPECTABIECHBI JEKIUIMUA U CEMHUHAPCKUMU (TMPAKTUYECKU-
MU) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH HUCIIOJIB3YIOTCS B BUJE MIUPO-
KOT'O MPUMEHEHUSI aKTUBHBIX U UHTEPAKTUBHBIX (opM MpoBeneHus 3anatuil. Uupopmanmonusie
00pa3oBaTe/IbHBIE TEXHOJOTHH PEATM3YIOTCS IyTeM AaKTUBU3AIUH CaMOCTOSITEIbHON paboThI
CTYJIEHTOB B HH(pOpMaIIMOHHOW 00pa30BaTENIbHOM cpejie.

9.2 3aHATHSA JEKIIUOHHOT0 THIIA

JIeKIMOHHBII Kypc TpeanoaaracT CHCTeMaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO TUIaHa.

Ha mepBoii siexiin gekTop 0053aH MpeynpeauTh CTYAEHTOB, TPUMEHHUTEIFHO K KAKOMY
6a3oBoMy yueOHUKY (YueOHUKAM, y4eOHBIM TOCOOUIM) OyIeT MPOUYUTaH KypcC.

JIexIIMOHHBIN KypC JOJDKEH JaBaTh HaMOOJBIINN 00beM MH(OpManuu ¥ 0OecreunBaTh
Oosee riryboKoe MOHUMaHKUE YYeOHBIX BOIIPOCOB MPH 3HAYMTEIILHO MEHBIICH 3aTpaTe BPEMEHH,
4eM 3TO TpeOyeTcst OOIBITUHCTBY CTYIEHTOB Ha CAMOCTOSITEIbHOE N3YYCHUE MaTepraa.

9.3 3aHATUS CeMHHAPCKOIr0 THNA

CeMuHapcKue 3aHATHUS MPEACTABISAIOT 000 AeTaan3auio JEKIIMOHHOTO TEOPETHIECKO-
ro Marepua’a, MPOBOIATCS B LEJAX 3aKPEIJICHUsI Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/Ieibl.


http://elibrary.ru/
http://en.edu.ru/

OcHoBHO# (hopMOIi MPOBEICHUSI CEMUHAPOB SABISIETCA 00CYX/IeHUe Haubosiee mpooieM-
HBIX M CJIOKHBIX BOIPOCOB IO OTJAEIbHBIM T€MaM, a Takke pa30op MpUMEpPOB M CUTyaluil B
ayJTUTOPHBIX YCIOBHUSX. B 00s3aHHOCTH mperojaBaTesss BXOJIAT: OKa3aHUE METOAMYECKON Io-
MOIIY ¥ KOHCYJIbTHPOBAHHUE CTYIEHTOB 110 COOTBETCTBYIOIIUM TEMAM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHITHUSAX OLIEHUBAETCS O CIEAYIOIINM KPUTEPHSIM:

* OTBETHI Ha BOIIPOCHI, TPEAIAraeMBbI€ IIPENOIaBATENEM;

* y4acTue B IUCKYCCHUSIX;

* BBIIIOJIHEHHUE NTPOCKTHBIX U MHBIX 3ajaHU;

* ACCUCTHPOBAHME MPENOIABATENIO B IPOBEACHNN 3aHATUH.

OTBeT 10KEH OBITh APTYMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJHOCIIOKHBIM, COJIEPKATh
CCBUIKH Ha UICTOYHMKH.

Jlokiiagpl ¥ ONIIOHUPOBAaHUE JOKJIAA0B MPOBEPSIOT CTENEHb BJIAaJCHUS TEOPETUUYECKUM
MaTEPUAJIOM, a TAK)KE KOPPEKTHOCTb U CTPOIOCTh PACCYKIECHUM.

OueHuBanue 3alaHul, BBIIIOJIHEHHBIX HA CEMUHApPCKOM 3aHATHH, BXOAWT B HAKOIUICH-
HYIO OLIEHKY.

9.4 CamocTtosiTeibHasi padoTa 00y4alOMXCS M0 JUCUUILIMHE (MOY.I10)

CamocrosTenbHas paboTa CTYAEHTOB — 3TO NPOLIECC aKTUBHOIO, LEIEHAIPABICHHOTO
PUOOpPETEHUs! CTYJIEHTOM HOBBIX 3HAHUM, YMEHUN 0€3 HEMOCPEICTBEHHOIO y4acTHs Mpernojaa-
BaTells, XapaKTePU3YIOIUICSI NPEAMETHOW HAmpaBICHHOCTbIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3yJIbTaTOB JIEATEIbHOCTH 00Yy4arOLIerocs.

Llenu camocTosTENLHON pabOTHI:

* CUCTEMAaTHU3alysl U 3aKPEIUICHUE MOJIyYCHHBIX TEOPETUYECKUX 3HAHUN U MPAKTUYCCKUX
YMEHUH CTYy/ICHTOB;

+ yriyOJeHHue U pacllupeHue TeOPETUYECKUX 3HAaHUM;

- (hopMHUpOBaHNE YMEHUI HCIIOJIb30BaTh HOPMATUBHYIO U CIIPABOYHYIO JOKYMEHTAIIHIO,
CIIELIUAIIBHYIO JIUTEPATYpY;

* pa3BUTHUE MMO3HABATENIbHBIX CIIOCOOHOCTEH, aKTUBHOCTU CTY/AE€HTOB, OTBETCTBEHHOCTH U
OpraHNU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIUIEHHSI, TBOPUECKON MHHUIIMATHBBI, CIIOCOOHO-
CTEH K CaMOPa3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CAMOPEaIN3aliy;

* Pa3BUTHUE UCCIIEIOBATEIbCKUX YMEHUN U aKaIEMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYIIECTBIATHCS WHAUBUIYAIbHO WJIM IPYNIAaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT IIe7TH, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHOM TEMATUKU.

TexHoorus OpraHu3ay CaMOCTOSTENIbHOM padoThl CTYJEHTOB BKIIIOYAET UCII0JIb30Ba-
HUE UHPOPMALIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYJTUTOPHOH CaMOCTOSATENBHOW pPabOThI CTYJAEHTOB MOXKET
MIPOXOJUTH B MMCBMEHHOM, YCTHOW WJIM CMEUIaHHOM (hopme.

CTyaeHTbl JOKHBI MOAXOIAUTh K CaMOCTOSATENbHOM paboTe Kak K HauBakKHeHIeMy
CPEJCTBY 3aKpeIUICHUsS U Pa3BUTHUA TEOPETUUYECKHX 3HAHHI, BRIpAOOTKE €IMHCTBA B3IVISIOB HA
OTJEJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHsI OIIPEeICHHbIX HABBIKOB M MCIIOJIb30BaHUs Ipodec-
CHUOHAJIbHOW JIUTEPATypBL.

9.5 MeToanueckue yka3aHus s 00y4arOUUXcsl 0 OCBOEHUI0 TUCIHUTLIUHBI

[Tpr w3ydeHNH AMCUMIUIMHBI OOYYAIOMIMMCS II€TIECOO0Pa3HO BBIMOJIHSITH CIEIYIOIIHE
PEKOMEHIalnu:

1. U3ydenne yueOHON AUCITUTUIMHBI JOJDKHO BECTUCH CHCTEMATHYECKH.

2. Ilocne n3ydeHust Kakoro-audo paszzena 1o yueOHUKY WIM KOHCIIEKTHBIM MaTepHaliaM
peKOMeHHyCTCﬂ 10 IMaMsATHU BOCHpOI/I3BeCTI/I OCHOBHBIC TepMI/IHBI, onpe,ueneﬂml, IIOHATUA pa3):[e-
aa.

3. Ocoboe BHUMAHUE CIEAYET yICIUTh BBHIITOJHEHUIO OTUYETOB 1O MPAKTUUESCKUM 3aHSITH-
M U UHAMBHUIYaJIbHBIM KOMILUIEKCHBIM 33IaHUSIM Ha CaMOCTOSITENIbHYIO padoTy.

10



4. Best TemaTrka BOIPOCOB, U3YYa€MbIX CAMOCTOSITENILHO, 33a€TCsl Ha JIEKIMAX Mperno-
naBateneM. MM ke naroTcs MCTOYHHUKH (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B MEPUOJUYECKON
HaY4YHOH JuTeparype) uist 0ojiee JeTaabHOro MIOHUMaHUs BOIIPOCOB, O3BYYEHHBIX Ha JIEKIIHU.

[Ipu camocTosiTenbHON TPOPAOOTKE Kypca 00ydaroImmecs: T0KHBIL:

* IPOCMATPUBATH OCHOBHBIE ONpEIEICHUsS U (DaKTHI;

* IOBTOPUTH 3aKOHCIEKTHUPOBAHHBIA Ha JEKIMOHHOM 3aHSATUU MaTepuan U JOMOIHHUTH
€ro ¢ y4eTOM PEKOMEHIOBAHHOU 10 JAHHOU T€ME JIUTEPATYPBHI;

* U3YYHUTh PEKOMEHIOBAHHYIO JIUTEPATYPy, COCTABIATH T€3UCHI, AHHOTAIIMH U KOHCIIEKTHI
HanOoJIee BaXKHBIX MOMEHTOB;

* CaMOCTOATCIIBHO BBITNIOJHATE 3adaHUA, AaHAJIOTHYHBIC MTPCAJIAraCMbIM Ha 3aHATUAX

* UCTIOJIb30BAaTh JIJIsl CAMOIIPOBEPKH MaTepuabl (POH/A OLIEHOYHBIX CPEJCTB.

1. Meronnuyeckue yka3aHusi NIpu padore HAJl KOHCIIEKTOM JIeKIHHU

B xojie nexkmnoHHBIX 3aHATHH HEO0OXOIMMO BECTH KOHCIEKTHpOBaHHE ydeOHoro marepuana. O6-
pamarb BHUMaHHUE Ha KaTeropuH, GOpMYyITUPOBKH, PACKPHIBAIOLINE COJICPKAHNE TEX WIIM MHBIX SBICHUM
Y TIPOIIECCOB, HAYYHBIC BHIBOJIBI M MIPAKTHYECKUE PEKOMEHIAIINY, MTOJIOKUTENIBHEIA OIMBIT B OPATOPCKOM
uckyccTBe. JKenaTelbHO OCTaBUTh B pa0OYMX KOHCIEKTaX MOJsL, Ha KOTOPHIX JeNaTh IOMETKH U3 PEKO-
MEH/IOBAaHHOW JTUTEPaTypPHl, JOIMOIHSIONINE MaTepHall MPOCIYIIaHHOHN JIEKINH, a TaKKe IMOTYepKHUBAFO-
pe 0co0yro BaXKHOCTh T€X WJIM MHBIX TEOPETHUECKUX MOJIOKEHHH. 3a1aBaTh MPEnoiaBaTelio yTOYHIIO-
€ BOIPOCHI C LIEBI0 YACHEHHsS TEOPETUUSCKUX MOJIOKEHUH, pa3pelieHus CIIOPHBIX CUTYAIHi. ... T.1I.

2. MeToauyeckne yKa3aHHusl 0 CAMOCTOSITEIbHOM padoTe HAJA M3y4YaeMbIM MaTepHua-
JIOM M IIPH MOAT0TOBKE K MPAKTHYECKUM 3aHATHAM

Haumnate Hamo ¢ M3y4eHHs peKOMEHAOBaHHOW juTeparypbl. Heo0XoamMo MOMHUTH, YTO Ha JIeK-
IIUU OOBIYHO paccMaTpPHBAETCsl HE BECh MaTepHall, a TONbKO ero 4acTh. OcTalbHasl €ro 4acTh BOCIIOJHS-
€TCs B MPOIIECCE CAMOCTOSATENBHON paboThl. B CBsi3u ¢ 3TUM paboTa ¢ peKOMEHIOBAaHHOH JINTEPaTypOi
o0si3aTenbHa. Ocoboe BHUMaHKE TPU 3TOM HEOOXOIUMO OOpaTHTh Ha COIEpKaHWE OCHOBHBIX ITOJIOKE-
HUH U BBIBOJIOB, OOBACHEHUE SBICHUN U (PAKTOB, yACHEHHE MPAKTHUECKOTO MPUIIOKEHNS pacCMaTpHBae-
MBIX TEOPETHUYECKUX BOMPOCOB. B mporiecce 3Toii paboTsl HEOOXOAUMO CTPEMHUTHCA MTOHITH U 3alIOMHUTH
OCHOBHBIC TTOJIOKEHHS pacCMaTpUBaeMOro MaTepuaina, IpUMEpPBI, TOSCHSIONINE €ro, a TaKXKe pa3o0paTh-
Csl B IUUTFOCTPATHBHOM MartepHare... u T.J.

10 Onucanne MaTepuaIbHO-TEXHMYECKOT0 o0ecrevyeHnsi, He0OX0AMMOro JUIs
ocylecTB/JIeHUs 00pa30BaTeIbHOI0 MpoLecca 10 JUCHUILIMHE (MOYJII0)

10.1 Yue6Ho-1200paTOpHOE 000py10BAHUE

Tabnuna 6 — [lepedern 060pyI0BaHMS TAOOPATOPHUH

HaumMmenoBaHnue ayJuTOpUun

Aymuropus (;1aboparopun)

Hcnonszyemoe o0opyaoBaHue

431/1 JlaGopaTopus oO1miel XuMUM | XUMHYECKas MOCya, XUMUYECKHUE PEaKTUBBI, U3-
MEpUTENLHBIC ¥ HarpeBaTeIbHbIE MPUOOPHI, KOM-
IUIEKT JEMOHCTPALIMOHHBIX IJIAKATOB.

10.2 TexHnueckue u 3J1eKTPOHHbIE CPEACTBA 00y4eHUS

JlekIHOHHBbIE 3AHATHSA.

Ayautopuu TSl ISKIIMOHHBIX 3aHATHH YKOMIUIEKTOBAHBI MEOEIBIO U TEXHUYECKUMU CPE/I-
CTBaMU O0yYeHHMs, CIY>KalIUMH AJisl MpeACTaBlIeHUsT yueOHo uHpopMalu O0IbIION ayauTo-
puu (HabOpBI JIEMOHCTPAIMOHHOTO 000pymOBaHUs (NIPOEKTOP, dKpaH, KOMITBIOTEP/HOYTOYK),
y4eOHO-HaTJIAHbIE TOCOOHS, TEMAaTHYECKHE WILTIOCTPAIIHH ).

st peanuzanuy AUCIMIUIMHBI TTOATOTOBIICHBI CJICTYIONINE TPE3CHTAIINN
1. OcHOBHBIC IOHATHS U 3aKOHBI XUMUHU
2. CtpoeHue BellecTBa
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OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKLIAN

PacTBOpSBI U Ipyrue JUCIEPCHbIE CUCTEMBI

DIEKTPOXUMHUUYECKUE TTPOIECCHI

DneMEeHThl KaYECTBEHHOT'O ¥ KOJIMYECTBEHHOI'O aHAJIN3a

BbICOKOMONEKYIISIPHBIE COEAMHEHUS
IpakTnyeckue 3aHATHS.
AynuTopuu Ui MPAKTUYECKUX 3aHATHH YKOMIUIEKTOBAHBI CIEIHATM3UPOBAHHON MeOe-
JIBIO0 U TEXHUYECKUMH CPEACTBAMU 00ydeHHUs (IPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK).

JlabopaTopHbIe 3aHATHS.

Jlis naGopaTopHbIX 3aHATUN Ucnonb3yeTcs ayautopust Ne 431, ocHamienHas o60pyaoBa-
HUEM, YKa3aHHbIM B Ta0I1. 6:

CamocrosiTesibHast padora.

[Tomermenust yist CaMOCTOSATEIBLHON paOOThl OCHAIICHBI KOMITBIOTEPHON TEXHUKOMW C BO3-
MO’KHOCTBIO TOJKIIOYEHHS K ceTH «VIHTEpHET» U JOCTYIIOM K 3JIEKTPOHHON MH(OPMALMOHHO -
obOpa3zoBarenbHOM cpene KHAT'Y:

- yutansHbIN 321 HTh KHAT'Y;

Nooksw

11 Uukble cBegeHus

MeToauueckue PE€KOMEHIAUHA 110 oﬁyqeﬂmo JHI ¢ OrpaHuI€eHHBIMHA BO3MOZKHO-
CTSAIMHU 3/10POBbSl U UHBAJIUA0B

OcBoeHMe AUCHUIUIHHBI 00YyYaIOIIUMUCS C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 3/10POBbS
MOET OBITh OPraHM30BaHO KaK COBMECTHO C JAPYTMMH OOyYalONIMMHUCS, TaK M B OTIEIBHBIX
rpynmnax. [IpennonararoTcs cnenuanbHble YCIOBH s MOTy4eHUs: 00pa3oBaHUs 00ydaroMMu-
Csl C OrPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBBS.

[Tpodeccopcko-nieqarornyeckuii cCocTaB 3HAKOMHUTCS C TICUXOJIOTO-(PU3UOTIOTHISCKUMU
O0COOEHHOCTSIMU O0YYaroIIMXCs MHBAIMUIOB U JIUIl C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 370PO-
BbsI, MHJIMBUYaJIbHBIMUA MPOTpaMMaMH peadMINTaluy WHBAIUIOB (mpu Hanuuuu). [lpu Heob-
XOAMMOCTH OCYIIECTBIISICTCS JTOTIOJIHUTENbHAS TOJ/IEP)KKA MPENOoJaBaHusl ThIOTOPAaMH, TICHXO-
JIOTaMU, COITUAIbHBIMHU paOOTHUKAMU, MPOIIEIIMMHU ITOATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBUU ¢ MeTOIMYECKUMHU peKoMeH1auusmMu Munoopuayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpearnoiaraercsi UCIob30BaTh COLMATIbHO-aKTHBHbBIE U pe-
(bIeKCUBHBIE METO/IBI 00YUYEHUsI, TEXHOJIOTHH COIIMOKYJIbTYPHOU peaOUIuTaIluu C IeJIbI0 OKa3a-
HUS [TOMOILM B YCTAHOBJICHUU MOJHOLICHHBIX MEXJIUYHOCTHBIX OTHOILEHHUH C JPYTUMH CTY/CH-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTUIECKOTO KIIMMaTa B cTyeH4Yeckoi rpymme. [logbop u
pa3paboTka yuyeOHbIX MaTepHalioB MPOU3BOAATCS C YYETOM INPEAOCTABICHHUS MaTepuana B pas-
JUYHBIX (hopMax: ayAualbHOM, BU3YyalbHOM, C HCIOJB30BAHHUEM CHELHATbHBIX TEXHHUYECKHX
CPEICTB U MHPOPMALTMOHHBIX CUCTEM.

OcBoenne aucuuiuivHbl aunamMu ¢ OB3 ocyiecTBisieTcsl ¢ MCNONb30BAHUEM CPEICTB
0o0ydeHus O0Ilero U CrenuaabHOro Ha3Ha4YeHUs (MEPCOHAIBHOTO U KOJUIEKTUBHOTO MCIIONB30-
BaHUs). MarepraabHO-TEXHHUECKOe OOecrieueHre MmperyCcMaTpruBaeT MPUCTIOCOOJICHUE ayauTO-
puii k Hy)aam i ¢ OB3.

dopma npoBeIeHUs aTTeCTAlUH TSl CTYICHTOB-MHBAINIOB YCTAHABIMBACTCS C YIETOM
WHIMBUYAIbHBIX Ncuxodpusndeckux ocodbennocreil. s crynenroB ¢ OB3 npegycmarpuBaet-
cs TocTymnHas (opMa MpeIoCTaBICHUS 3aJaHUH OIIEHOYHBIX CPECTB, 8 UMEHHO:

* B TI€YaTHOW WJIM OSJIEKTPOHHOH ¢opMme (Id JHIl C HapyIIEHUSIMH OIOPHO-
JIBUTATEJILHOTO ammapara);

* B TI€4aTHOM (hopMe UM JIEKTPOHHOU (popMe ¢ yBEeIMUYSHHBIM MIPU(TOM U KOHTPACTHO-
CTBIO (7151 JIUII C HAPYIICHUSMU CIIyXa, PeUH, 3pEHUs);

* METOJIOM UTEHUS aCCUCTEHTOM 3a/IaHus BCIYX (IS JIUI] C HAPYIICHUSMU 3PEHHUS).
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CryaeHTaM C WHBaJMAHOCTHIO YBEIMYMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [lJIs1 TaKUX CTYJEHTOB MPEIyCMAaTPUBACTCS JOCTYMHAs (hopMa MpeaoCcTaB-
JICHUS OTBETOB HA 33/IaHUs, 8 UMEHHO:

- MUCbMEHHO Ha Oymare uiau HabOpOM OTBETOB HAa KOMIbIOTEPE (ISl JIUI] C HAPYIICHHUS-
MU CIIyXa, peun);

- BLIOOPOM OTBETa U3 BO3MOXHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIYT aCCUCTEHTa (IS
JIMII ¢ HAPYUICHUSMHU OMOPHO-ABUTaTEIHLHOIO amapara);

* YCTHO (JU1s1 TUI C HApYILIECHUSIMH 3PEHHUS, OTIOPHO-ABUTATEILHOIO anmnapara).

[Tpu HEOOXOAMMOCTH 17151 00YUAIOMIUXCSI C MHBATMAHOCTBIO TPOLIEypa OLIEHUBAHUS pe-
3yJIbTATOB O0YUYEHHS MOXKET MTPOBOIUTHCS B HECKOJIBKO ITAIOB.
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®OH/ OHNEHOYHbLIX CPEJICTB
10 AMCHUIINHE

Xumus
Hampagiienrne noaroToBKu 15.03.05 Koncmpyxkmopcko-mexnonocuueckoe obecneuenue
MAWUHOCMPOUMETIbHBIX NPOU3BOOCTNE
Hanpasiennocts (mpodusib) Texnonocua mawuHocmpoenus
00pa30BaTEILHOM TPOTPAMMBI
KBanudukamnus BbIITyCKHUKA bakanaep
I'ox Hayaa mOAroTOBKHU 2020
(no yuebnomy niamy)
dopma o0yueHHs OUHas
TexHoorust 00y4eHus MpaAOUYUOHHASL
Kypc Cemectp TpyoeMKoCTb, 3.€.
1 1 3

Bun npoMexyTo4HOM aTTecTanyu

O6CCHC‘II/IBaIOH_ICC noapa3aciiCcHUuC

3auem c oyenkoti

Kageopa XuXT - Xumus u xumuueckue
MexXHON02UU
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1 TlepeuyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00YYeHHS N0 JUCHMILIMHE (MOAY.I10),
COOTHECEHHBIX C IVIAHUPYEeMBbIMH pe3yJibTaTaMu 00pa30BaTeIbHON NPOTrPaMMbI

Tabnuna 1 — KoMnereHum u njaaHupyemble pe3yiabTaTbl 00yUeHUS M0 AUCLUIIIMHE

[Tnanupyemble pe3yabTaThl O0ydeHHUs IO JUCIUILTHHE
Kox v HanmenoBanue
KOMIICTCHIIN N o >
[lepeuens 3Hanuit | Ilepeuenb ymenui [Iepeuenb HaBBIKOB
OO11eKyIbTypHBIE
Oo6menpodeccnoHanbHbIC
OIIK-1 3Hath (yHIaMeH- | YMETh NIpUMEHITh | BiageTh HaBbIKaMu
Crniocoben NPUMEHSTDH | TaJbHBIE TOHATHUS, | GU3MUYECKUE 3aKO- | IOCTAHOBKH U MIPOBE-
COBpPEMEHHbBIE 3aKOHBI M TEOPHH | Hbl U MaTeMaTuye- | JCHUSI XUMUYECKOTO
9KOJIOTHYHBIC U | COBPEMEHHOM U | CKUE METOJIBI JIS JKCIIEpUMEHTa, 00pa-
Oe3omacHbIe METOJIbI | KIIACCUYECKOM XU- | pelieHus 3a1au OOTKHM U aHAJIM3a pe-
paIoHaIbHOTO MUH, OCHOBHBIC | TECOPETUYCCKOTO U | 3yJIBTATOB JIJIS pelie-
MCIOJIb30BaHUS XUMHYECKHE SIBIIE- | MPUKIAIHOTO Xa- HUS PAKTHYECKUX
CBIPBEBBIX U | HUSL. paktepa 3a1a4
SHEPTEeTHYCCKUX
pecypcoB B
MaIIMHOCTPOSHUHI
[TpodeccuonanbHbIe
Tabnuna 2 — [Tacopt ¢hoHIa OLIEHOYHBIX CPENICTB
KonTtposmpyembie Dopmupyemasi HanmenoBanue
pa3aeJibl (TeMbl) KOMIIeTeHIUsl OLIeHOYHOI0 Iloxka3aTenu oueHkn
AUCIHUTLTHHBI Cpe/cTBa
1. OCHOBHBIE TIOHSITHUS OIIK-1 1. Jlaboparopnas | 1. Brimonnenune
1 3aKOHBI XUMUHU pabota Nel-7 1a00paTOpHBIX padoT,
2. CtpoeHue BeriecTBa 2. IlpakTuyeckas | yarvume samuceii B
3. OcHOBHBIE  3aKOHO- pabora Nel-8

MEpPHOCTH XUMHUYECKUX pe-
aKuui

4. PactBopel u npyrue
JIMCTICPCHBIE CHCTEMBI

5. DNEKTPOXUMHUYECKUE
IIPOLIECCHI

6. DIeMeHTHI Kaue-
CTBEHHOT'O M KOJIMYECTBEH-
HOT'O aHaJu3a
BricokoMoneKkyJisspHbI€ CO-
eAMHEHUs

KonTtponbHas padora

n1abopaTopHOM KypHa-
Je, YCTHBIA OIIPOC IO

TeMe

2. Beinoanenune
MPAKTUYECKUX  3a/a-
HMH, Hanu4ue KOH-
CIIEKTA 10 TeME

3. KonTponbHas

paboTa TPOBOAUTCS B
yachl BHEayJAUTOPHOU
pabotel. OOyuarorme-

CiA
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MOJTy9atoT 3aJaHNs
JUTSL TIPOBEPKU  YCBOE-
HUS TPOMIEHHOTO Ma-
tepuana. OueHUBaeTCs
HpaBI/IHBHOCTB peme-
HHSL.

2 Mertoanueckune MaTepualibl, oNpe/ie/sioNiie NPoLueaypsl OlleHUBAHUS 3HAHUI,

YMEHHUIi, HABBIKOB U (MJIH) ONBITA eATeIbHOCTH, XapaKTepu3yoliue npoiecc
¢dopmMupoBaHusi KOMIIETeHIHH

Tabnuua 3 — TexHosoruueckas Kapra

Meroanveckre MaTepHaibl, OMPEACISIOIINE IPOLEAYPhl OLCHUBAHKS 3HAHUI, YMEHUIA,
HABBIKOB U (WITH) OMbITA JSSITEIbHOCTH, MPEACTABICHBI B BUIE TEXHOIOTHYECKON KapThl ANCIIHU-
iHbI (Tabmuia 3).

HanmeHoBanue Cpoxkn HIxkana ouenu- Kpurepun
OLIEHOYHOI'0 CPeJCcTBA BbINIOJTHEHHU S BaHUsl OlleHUBAHUS
1 cemectp

Ilpomesrcymounaa ammecmavusn ¢ ghopme 3auem c oyeHKoil

JlaGopaTopnas pabora

CXKCHCICIIBHO

10 6amnoB * 7 | Beimonuenue - 2
pabot OamtoB/pabora,
odopmiIeHHE
71a00paTOPHOrO
KypHama - 2
Oannos/pabora,
yCTHas 3aluTa
(mo Bompocam) 6
0asoB.
OueHuBaercs
BJIaJICHHE MaTe-
pHasioM, €ro cu-
CTEMHOE OCBOE-
HHE, CIoco0-
HOCTh  TIPUMeE-
HATh  HY)KHBIC
3HAHUS, HABBIKH
U yMEHUS TIpU
aHam3e  Tpo-
OJIEMHBIX CHTY-
aLui.

[TpakTrueckas padota

eXKeHeIeNIbHO

10 GamnoB * 8 | OuenmBaeTcs
pabor BJIaJICHUE MaTe-
pHaJioM, €ro cH-
CTEMHOE OCBOE-
HHE, CII0CO0-
HOCTb TIpUMe-
HATb HYXKHbBIE
3HAHMS, HAaBBIKU
Y YMEHUS IIPU
pelIeHuy IpaK-
THYECKHUX 3aj1a-
HUH. bamisl
YMEHBIIAIOTCS
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Haumenosanue

OLICHOYHOI'0O CpeacTBa

Cpoxu
BBINOJTHEHH S

M kana ouenun-
BaHUA

Kpurepun
OLICHUBAHMSA

IIPOMOPIIHO-
HaJIBHO MPOIEH-
Ty NMPaBUIBHO-
CTH PEIICHHUS.

3. | KonurponbHas pabora

16 Henens

100 6asutoB

[IpaBunsHOE
pelieHue 3ana4y
(20 6an-
J0B/3a1a4a).
bael ymeHb-
HIat0TCs MPo-
OPLUOHAIILHO
IIPOLIEHTY Ipa-
BUJILHOCTH pe-
HICHHUS.

HNTOI'O:

250 OasuioB

Kputepuu oneHku pe3yibTaToB 00y4eHHs 110 AUCUUILIMHE:
0 — 59 % OT MakcMMajbHO BO3MOXKHOH CYMMBI OalIOB — «HEYAOBJICTBOPUTEILHOY»
(HeOCTAaTOYHBIM YPOBEHD ISl IPOMEXYTOUYHON aTTECTAllMH 10 AUCIUILTHHE);

60 — 74 % OT MaKCHMaJlbHO BO3MOXXHOH CYMMBbI OQJJIOB — «YyJOBJICTBOPUTCIIEHON
(OporoBbIi (MUHUMABHBIN) YPOBEHB);
75 — 89 % oT MakCHUMaJIbHO BO3MOKHOW CYMMBI 0aJJIOB — «XOPOLIO» (CPEAHUI YPOBEHB);
90 — 100 % oT MakcCUMaNbHO BO3MOKHOW CYyMMBI OaJIJIOB — «OTJIMYHO» (BBICOKHH (MaKCH-
MaJIbHbBIN) YPOBEHB)

3

Tunosbie KOHTPOJIbHbIE 3aJaHUS MJIM HHbIE MaTepHaJibl, He0OX0AUMBbIe 1151
OLIeHKHU 3HAHMIi, YMeHMii, HABBIKOB U (/M) ONBITA AeATeIbHOCTH, XapaKTepH-
3yoiue npouecc (popMHPOBAHNS KOMIIETEHIMI B X0/1e 0CBOeHHsI 00pa3oBa-

TeJIbHOMH NMPOrpaMmbl

3.1 3apanus 11 TeKylero KOHTPOJIsl yCleBaeMOCTH

1. Onpenenure KOJMYECTBO BEUIECTBA YKBUBAJIIEHTA U MOJISIPHYIO MacCy 9KBUBAJIEHTOB (OC-

KOHTPOJIBHASA PABOTA

BapuanT Nel

dopa, kucioposa u 6poma B coequnenusix PHs, H.O, HBr.

2. Hanumure 37eKTpOHHBIE (OPMYIIBI aTOMOB 3JIEMEHTOB C MOPSAIKOBBIMH HOMEpamu 9 u
28. TlokaxkuTe pacmpeneiieHue 3JEMEHTOB 3THX aTOMOB IO KBaHTOBBIM siueiikam. K kakomy

SJICKTPOHHOMY CeMeﬁCTBy OTHOCHTCA Ka)KI[LIfI W3 DTUX DJIEMEHTOB?

3. Hcxonst u3 MOJOKEHUS TepMaHUsS U TEXHELUUs B MEPUOJUYECKON CHCTEME, COCTaBbTE
dbopMysBl MeTa- U OpPTOrepMaHHEBOM KHUCIIOT, M OKCHAA TEXHEIMs, OTBEYAIOLIUE WX BBICIIEH
CTeTieHu OKucieHus. M300pa3ute GopMyIibl STHX COeTMHEHHUI TpadUIecKu.

4. BbluucanTe KOJIMYECTBO TEIJIOTHI, KOTOPOE BBIACIUTCS NpU BoccTaHoBIeHHH Fe203 me-

TAJUTMYECKUM aTFOMUHUAEM, €CTi ObLI10 mory4yeHo 335,1 T xkenesa.

5. Beruucaure AGE g CIEIYIOIINX PEaKIIUA:
A) 2NaF ) + Clar) = 2NaCl) + Faq
0)PbOx) + 2Zn(k) = Pbx) + 2Zn0Ox)
MO>HO JT TIOTY4IHuTh GTOP Mo peakimu (a) u BoccTanoBUTH PHO: iuaKoM 110 peakiuu (0).
6. OkucneHne cepbl U ee TUOKCUIA MTPOTEKAET M0 YPABHEHUSM:
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a) S + O2 = SO2(n;

0) 2SO0z + O2 = 2SO3(y.

Kak u3MeHUTCS CKOPOCTh 3TUX PEaKIHii, ecii 00BbeMbl KaX 10 U3 CUCTEM YMEHBIIUTH B Ue-
THIpE paza?

7. BpruucinuTte MOJNSPHYIO KOHIIEHTPALMIO U MOJSIPHYIO KOHIEHTpanuio SkBuBajieHTa 20%-
HOTO PacTBOPA XJIOPU/A KAkl MIOTHOCTHIO 1,178 r/em®,

8. CocTaBbTe MOHHO-MOJIEKYJISIPHOE U MOJICKYJISIPHOE YPABHEHUS THAPOIIN3a, TIPOUCXO/ISIIe-
ro npu cmermuBanud pactBopoB KoS u CrClz. Kaxmast u3 B3SThIX coseit Tuapou3yercs Heobpa-
THUMO JI0 KOHIIA C 00pa30BaHNUEM COOTBETCTBYIOIINX OCHOBAHUS U KUCIIOTHI.

Bapuant Ne2

1. Peakuyu BhIpaKAOTCA CXEMaMU:

P+HIO3 + H2O = H3PO4 + HI
H>S + Cl; + H20 = H2SO4 + HCI

CocrtaBbTe 2JEKTpOHHBIE YpaBHEHUs. PaccraBbre K03(DPUIMEHTHI B YpaBHEHUSAX PEAKLIUN.
JIis KaI0# peakuy YKaXHTe, KAKOe BEIIECTBO SBIISICTCSI OKHCIUTEIEM, KaKOe — BOCCTAaHOBH-
TEJIeM; KaKOoe BEUIECTBO OKUCIIAETCS, KAKOE — BOCCTAHABIIMBACTCSI.

2. VBEIUYUTCS, YMEHBIIIUTCS WIH OCTAaHETCs 0e3 M3MEHEHUs Macca IMHKOBOH IUIACTUHKHU
npu B3auMoencTBIM ee ¢ pactBopamu: a) CuSOs; 6) MgSOa; B) Pb(NO3).? ITouemy? CocraBb-
T€ JEKTPOHHBIE U MOJIEKYJISIPHbIE YPaBHEHUSI COOTBETCTBYIOLINX PEAKLUi.

3. CocraBbTe CXeMy rajbBaHHYECKOIO 3JEMEHTa, B OCHOBE KOTOPOI'O JIGKHUT peakius, Mpo-
TEKaroIIast Mo ypaBHEHHIO

Ni + Pb(NOs)2 = Ni(NOs)2 + Pb

HanwmmTe 31eKTpoHHBIE YpaBHEHHsI aHOJIHOTO M KaTOAHOTO mporeccoB. Beranciure 3/C
storo snemenTa, ecan [Ni%*] = 0,01 mons/a, [Pb?*] = 0,0001 mons/n. Otser: 0,064 B.

4. Kakue comu 00yCIaBIMBAIOT JKECTKOCTh MPUPOAHON BOJBI? Kakyr >KECTKOCTh BOIBI
HA3BIBAIOT KapOOHATHOM, HekapOoHaTHON? Kak MOXXHO yCTpaHUTh KapOOHATHYIO, HEKapOOHAT-
HYIO )KECTKOCTh? Hanuimmre ypaBHEHHS COOTBETCTBYOIIUX PEAKIINH.

5. IomumepoM Kakoro HENpPEeNbHOIO YIJIEBOAOPOJA SBISIETCS HATypalbHbIA Kaydyk?
Hanummre cTpykTypHYyt0 hopMyiy 3TOro yriieBojaopo/a. Kak Ha3bIBaloT npoliecc npeBpamieHus
Kaydyka B pe3uHy? UeM 1o CTpOEHHUIO U CBOMCTBAM Pa3jInyaloTCs KayyyK U pe3uHa’?

Bapuant 3
1. BoccranoBiieHue 0JHOro U3 OKCUOB XKeje3a UJIET 110 CXEME:

FesOaq) + Siw) — Few) + SiOxw). Bo3MokeH 1 3TOT Mpoiiece Mpu CTaHAAPTHBIX yeaoBusax? OT-
BET TIOJITBEPIUTH PACUETOM.

A HO%gs, kJI>X/MOIB S%agg, JIsx/MONB
Fe30a4 -1117,7 151,46
Sig) - 18,82
Few - 27
SiOz0 -859,4 40
1) -601,1;2) 712,8; 3) -599,73; 4) -7772,8.
2. [Ipu cmemmBannu 2 MoJb BemecTBa A ¢ 2 MoJib BemecTBa B B HEKOTOpoM 00beMe K MO-

. —
MEHTY HacTyIUIEHHsI paBHOBecUsi B oOpaTumMoil cucreme 2A + 2B €— 4] o6pazoBasiocs 1,6
Mouib BeulecTBa J. Yemy paBHa koHcTaHTa paBHOBecHs? OTBET MOATBEPAUTH PACUETOM.

1)  0,316; 2) 3,16 3) 203 4 1,25
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3. Kakoit 00bem rasa Beienutcs, ecnu k 400 mur pactBopa LIOH, tutp xoroporo paBen
0,0024 r/mn 6buta mobasieHa coib (NH4)2COs. OTBeT moATBEPANTH PACYECTOM.

1) 12,6m7; 2) 0,96, 3) 21,5m; 4) 0,896.
4. I'unponuzy noaseprarorcs conu

1. ZnCly; 2. Cs2C0g; 3. FeBrgs; 4. CaBra.

(04 HBr =0.899; a H>COs = 0.0017, o Ca(OH). =0.78.

Vxka3aTb HpaBI/IHLHHﬁ OTBCT YPABHCHU PCAKIIUU ' APOJIN3A.

1) ZnCl, + H20 — ZnOHCI + HCI pH=7;
2) Cs2C0O3 + H2O — CsOH + H,COz pH > 7;
3) FeBrs + H2O — FeOHBr2 + HBr  pH< 7;
4) CaBr; + H:O — CaOHBr+ HBr  pH>7.

5. Uemy paBHA SKBUBAJICHTHAsI MAcca CePhbl B COCTUHEHUSIX
1. Na>SOs; 2. Cry(SO0s)s; 3. (NH4)2S; 4, H>S.
1) 16; 2) 5,3; 3) 8; 4) 8.

OTBeT NOATBEPIUTH PACUETOM.
Bapmuanr 4

1. Wmeerca I'D Sn - 107 r-uon/n Sn*? // [H*] = 10 r-uon/n /Hy, Pt
UYemy paBna BenuuuHa D/[C TaKOF(1 snemenTa? OTBET MOATBEP/IUTH PACUETOM.

1) 0,1105B; 2) 0,169B; 3) 0,405B; 4) 0,287B.
2. VYka3zaTh NMpaBUIBHBIN OTBET JJISl MPOIIECCOB Ha 3JIeKTpojax mpu padbore ['D u3 Bompoca
No 1

1) SnA(-):Sn*?-2 é — Sn*
Pt, HzK(+):2HzO+2é — Hy +20H"

2) SnA(-):SnO-Zé — Sn*?
Pt,HzK(+):2H++2é — Hy

3) Pt HzA(-):2HzO-4é — 0+ 4H*
SnK(+):Sn+2+2é — Sn

4) Pt,HzA(-):2H++2é—>Hz

SnK(+):Sn-2€ — Sn*?

3. [Touemy aTmMocdepHas KOppo3us SIBIISETCS IEKTPOXUMHUUYECKON KOppO3ueil MeTaioB?
1) Tak xak meramn koHTakTHpyeT ¢ napamu H20 Bo3nyxa;
2) Tak kak MeTaul KOHTaKTUPYET C KMUCIOPOAOM BO31YXa,;
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3) Tak kak MeTamyl KOHTaKTHUPYET C AJIEKTPOJIMTOM OOpa30BaHHBIM IPHU B3aUMOJIEHCTBUU
YTJIEKUCIIOTO ra3a C BJIarou;
4) Tak kak MeTam1 KOHTAaKTUPYET C OKUCIIUTENIEM H IEKTPOIUTOM.

4, Wznenue u3 Ti ¢ 3aKIENKON M3 MACCHBHPOBAHHOM CTaaM, HaXOIWTCSA B MOPCKOH BOJIE.
Eti*?mi = +0,10B; Ere*?re = +0,17B. Yka3aTh IpaBHIIbHBIA OTBET 3JIEKTPOAHBIX HPOIIECCOB.

1) TiA(-):Ti—>Ti+2+2é
FeK(+):Oz+4é + 2H,0 — 40H-
2) TiA(-):Ti—»Ti+2+2é
FeK(+):2H++2é S H,
3) FeA(-):Fe—>Fe+2+2é
TiK(+):Oz+4é + 2H,0 — 40H-
4) FeA(-):Fe—»Fe+2+2é
TiK(+):2H++2é — H:

5. Wznenue u3 Ti ¢ 3aKiIENKOi M3 MaCCMBUPOBAHHOW cTanu, HaxomuTcs B pactBope LiCl.
Eti*?mi = -1,63B; Ere*?/re = -0,35B. YkazaTh npaBUIbHbINA OTBET SIEKTPOIHBIX IIPOLECCOB.

) TiIAQ):TioTi?+2€
Fe K (+): 2H" +2 € — H,
) TIAQ:TioTiv+2€
Fe K (+): Oz +4 € +2H0 — 40H-
3) FeA(-):Fe—>Fe+2+2é
TIK () :2H +2€ — Hy
4) FeA(-):Fe—>Fe+2+2é

TiK(+):02+4 € +2H,0 — 40H"

6. B kakoii cpejie BBIrOJHEE UCIIONIB30BaTh KOHTAKT Fe/Ti (cMoTpu Bompocst 4, 5)
1) B mMopckoi, Tak kak D/1C MeHbI1Ie.

2) B pactBope LiCl, Tak kak 3/1C meHnbIe.

3) B Mopckoit, Tak kak 3/[C nmeert Gosbliee 3HAUCHHE.

4) B pactBope LiCl, Tak kak 3/IC umeer OoJbliice 3HaUCHHE.

OTBeT MNOATBCPAUTEC PCIICHHUEM.
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7. PaccraBuTh K03 GUIIMEHTH METOJOM AJIEKTPOHHOTO OanaHca:
K2Cr,07 + HCI — KCI + CrClz + Clz + H20. Yka3ats cymmapHoOe 3HaucHHE KO3 GHUIIMEHTA IS
[IPaBOM 4aCTHU:

1) 84; 2) 15; 3) 14, 4) 42,

OTBeT MOATBEPANUTH PEIICHUEM.

8. VYka3aTh NMPaBUIBHBIA OTBET M5 oxucanrens U3 BOMpoca Ne 6 (OTBET MOATBEPANUTH PELICHU-
€M)

1) 147; 2) 35,5; 3) 17,75; 4) 49,
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JIucer perucrpauuu udMeHeHu k PITJ{

Homep nporokoia 3acenanus kadeapsl,
JlaTa yTBEPKICHUS U3MCHCHUS

Komanuectso
CTpaHMIY
W3MEHEHUS

Tloamuce
paspaboTunka

PIIJT
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