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I O6mme nosroxkenus

Pabouast nporpamma amcummmne « Xumusgy cocrasiena B COOTBETCTBUM C TPeOOBAHMSI-

MK (pe/IepalibHOTO ToCyIapeTBEHHOI0 00Pa30BATEIHLHOL
Munncrepersa oOpaszosanus 1 Hayku Poccuiickoii ®e

O CTAHJIAPTA, YTBEPKACHHOIO MPUKA30M
Aeparn No 143 or 28.02.2018, u ocHOB-

HOM rpoeccHonanbHON 06pa3oBaTebHOI npor

pamMMbI HOJAIOTOBKH « | erioBble YICKTPUYCCKHE

CTaHIuKy 110 Hanpasiaennio 13.03.01 Terumoonepretika u TemoTeXHUKA.

Haxomrs ontumaibueie yenosus s MPOTCKAHUS XHUMHYECKUX npoueccﬂ
OIHUCBIBATL XUMH3M OCHOBHBIX XHMHYECKHX MPOIECCOB: OBIANETH TIPHEMAMH
U MCTOJIMKaAMH PCILICHUS KOHKPETHBIX 3aj1a4 U3 pas3jImnyHbIX pas3aciion XHUMHUH,
Bblﬁﬂﬂﬂ) VBfS(';II/IMOCBﬂZiI/I MCICLY OTJICIIbHBIMU XUMUUCCKUMHU HpOLICCC&MI/IV.i
OCHOBHbIE TOHATHS U 3aKOHBI XHMHH

Crpocnue BelecTsa

OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYCCKHX peakiuii

PacTBOpbI M Ipyrue qucnepeHbie cueTempl

DINCKTPOXUMUUCCKUE POLECChI

DJIEMEHTBI KAYECTBEHHOTO 1 KOJIMYECTBEHHOLO AHAIH3A
Bricokomoitekyispubie coemmnenms

3ajauu
JIMCIHILIUH DI

OcHoBHbBIe
pasesibl / TeMbl
JUCIIHUTTIINH b1

N AL~

2 lepedenn IAHHPYEMBIX PE3Y.JbTATOR 00YYeHUSI 110 UCIHTUTHIE (Moy/mi0),
COOTHECCHHBIX ¢ MHANKATOPAMH 10CTHIKREHHSI KOMIIETeH Il

AUCHMIUIMHBL « XHMHsD) HalpaBjicH Ha Gopmuposanne CIICIYIOIIMX
¢ PI'OC BO u ocHoBHO# 06pasoBaTe/bHOl nporpamMmon (tab-

[Ipouece m3yuenus
KOMIIETCHIMH B COOTBETCTBHH
mua 1):

Tabmana 1 — Komnerenrmu u WHIMKATOPBI X JIOCTHIKCHHS]
Koz u nanmenosanme Wumkarops noctmxkernns

[Tnanupyemeie pesynprars:
00yUCHMS 110 IMCIMIUTHHE

YHuBepcanbubie

i ———

Obmenpopeccnonanbipie

OI1K-2.1.
3HaeT QyHjIaMeHTAIbHbIC 3aKOHBI
IIPUPOJIbI, OCHOBHBIE (bH3H‘{CCKH€

OIIK-2
CriocobHOCTE
JICMOHCTPHPOBATD

3HaTh (yHIaAMEHTAILHBIE TTOHS-
THA, 3aKOHBbI H 're()ppm COBpG-
MEHHOM ® KJIACCMYECKOH XH-

0a3oBble  3HAHMS B | M MATEMATHYCCKHC 3aKOHbI MHH, OCHOBHBLIC XHMHUYECCKHE
o0J1acTu OIIK-2.2. SIBJICHMSI.

CCTCCTBCHHOHAYUHBIX | YMEET PUMEHSTH (hH3HuecKme YMeThL npuMeHsaTh (Gusndcckue
JAIMCITUITIIMH, 3dKOHBI U MarteMaTHYeCKHe MCTO- 3aKOHbI U MAaTEMAaTHYCCKUEC Me-

FOTOBHOCTH BBISIBIISITh
CCTECTBEHHOHAY THYIO
CYHIHOCTL  1poOJiem,
BOSHUKAKWMX B X0/[€
npopeccnonanLHoM
JEATEIILHOCTH;
HPUMEHSATL  JUls
pazperenus
OCHOBHbBIEC 3aKOHDI
CCTCCTBO3HAHH S,

ABL LS PEIIEHHS 3a/1a4 TEOPEeTH-
UCCKOI0 M IPHKIIAJIHOTO XapaKTe-
pa

OI1K-2.3.

Braneer nasbikamn ucnonnzosa-
HHs 3HaHWH QU3KMKK M MaTemaT-
KU TIPH PCLICHUHU TPAKTHYECKHUX
3aa4

TOJIbl JUIsl PEICHUSI 3ajia4y Teo-
PETHYCCKOTO M MPUKJIAHOTO
Xapaxkrepa

Buiasers naBeikamu nocranoskn
U IIPOBEJIEHUS] XHMHYECKOTO

OKCIepuMenTa, 00paboTku 1

aHaJu3a pe3yibTaToB JUIs pe-
LICHUSI IPAKTUYECKUX 3a/[ay

n3




METO/IbI
MaTeMaTHYCCKOTro
daHaJinia
MOICTIMPOBAHMUS,
TCOPETHUYECKOIO H
OKCIEPUMECHTAILHOTO
HCCJICIOBAH U

[Ipodeccnonannupie

3 Mecro amenumimmp (Moy.is1) B eTpYKTYpE 06pazoBaTeanHoii HpPOrpamMmbl

Juenummmna « Xumusiy n3ydaercst Ha 1 kypce(ax) B 1 cemecTpe(ax).

Jlucimnimana Bxoaur B cocran Onoka 1 «JlHCuumnaInnp (MOJyJIM)» W OTHOCHTCH K
00s13aTeNLHOI uacTy

st ocBoenus nuenmmmmL HCOOXO/IMMbI  3HAHUS, YMCHHA, HABBIKM U (uiu) onvim
npakmuieckou _oesmenbnocmu, cOpMHPOBAHHEIE B fIponecce u3yueHus AUCUHILINH / pax-
THK: OCHOBBI G€3011acHOCTH KU3HCAEATebHOCTH, XuMust, Dusnka.

3HaHus, yMEHUS 1 HaBBIKM, CPOPMUPOBAHHBIC TTPH M3YHCHUM JIMCHMIUIMHEL « XHMHs)),
OyayT BOCTpeOORAH I IIPH U3YICHUH TTOCICAYIOMUX JTUCTUTLIHH dusura.

4 O6bem MCHUIINHBI (MoyJ1s1) B 3a9eTHBIX CAMHHIAX € YKa3aHUEM KOJIHYecTBA
AKAIEMUYCCKUX YAC0B, BLUICJICHHBIX HA KOHTAKTHYI0 padoTy obydalomuxes ¢
ipenoaBare/ieM (1o BHAAM y4eGHbIX 3AHATHIN) U HAa CaAMOCTOSITE/IbHY 10 padoTy
obyqarmmuxcs

Obmast tpy10emkocTs (00beM) ucumnmmnb cocTasmser 3 3.¢., 108 akay. yac.

Pacnipenenenne obwema ucimmmmm, (MOZyJIst) 110 BUZIAM YUCOHBIX 3aHATHI 1peJicTan-
JIeHO B Tabimie 2.

Tabmaua 2 — O6bem aucHHLIHIL (MO/1yJIs1) 110 BHJIAM YUEOHBIX 3aHsTHi
2 V7Y% 110 BUAAM YYEOHbIX 3aHATHIH

Bceero akagemn-
YEeCKHX YACOB

Ob0bem qucnumiInun:

Obwmast TpyioemMkocTh JUCHHUILIHHBI

Konrakrnasn ayauTopHasi padora 00
BH/IAM YYeOHBIX 3aHATHII), Beero

: N S O s < 1P
B Tom unce:

YHAIOIMHXCsI ¢ mpernogasaTesieM (1o

oo il e C T e S5 SR PN R o
SBAHSITHS JCKUMOHHOI'O THIIAQ (HCKIU/II/I H UHBbIC _y‘-lCGHbIe 3aHATHS, npeny-

CMATPUBAIOLLKE IPEHMYIIICCTBEHHY IO lepeady yuebHoi nudopmarnmm me-
AATOTHYCCKUMH pabOTHHKAMM )

3AHIITUS CCMHH&I[)CKOI"O THIIA (CCMHHapr, HPpAKTHYCCKHue 3AHSITHS, Hpak-
THKYMBbI, JIa00paTopHbie padoThl, KOJUIOKBHYMBI M HHbBIE aHAIOTHYHbIE 3a- 32
HSITHSI)

— g D
C‘dM()C'l‘()ﬂ'l‘(’.flbllaﬂ [)‘d()()’l'&l 06yqalomuxcn H KOHTAKTHas paﬁom, BKJIFO-

HAUOLIAS IPYHIIOBBIC KOHCYJIbTAIHH, HHIMBUIYAILHYIO paboTy 06ywaro-
HIHXCA € NperojaBaTessivm (B Tom umcie MHIUBH/1Y AIThHBIE KOHCYIILTAIHHN );
B3aUMOJICHCTBHE B ')JlCK'l‘p()HHOI\/’I I/IH(bOpMaLIHOIHIO-OGp&SOBa'I‘EJIbH()ﬁ cpeae
By3a I
[IpomesxyTounas arrec

60

Tanus o0yuarommxes — 3aver ¢ onenkoii
4



5 Conepxanue AHCHHIIHEBI (Moyist), erpykTYpHpoOBannoe Mo TeMam
(Pasienam) ¢ ykasanmem oTBeIeHHOr0 HAa HHX KOJIMYECTBA AKAAeMHYCCKHX
1aCoB M BH/10B Y4eOHOI padoTpl

Tabmmna 3 — CTpyKTypa u cosepkanue AHCIHILIHIL] (MOt JI31)

Buer yuebnoit paGotsl, Bkmouas camoctos-
TEJIbHYIO paboTy 00yqalommxces u TPYJ10€M-
KOCTh (B yacax)
Konrakrnas paGora
peroaBaresisi ¢ 00yvarommMucs

Haumenosanue pasienos, tem u COJIepKaHue

Marepuaia Jlekuuu | Cemunap- Jlabopa-
CKHe TOPHbIC CPC
(mpakTu- | 3aHsTus
4CCKHE

3T

Texnuka Gesomacnocrn, OXpaHa Tpyja
OCHOBHBIC TTOHSITHS U 3aKOHDBI XHMHH
Crpoenne semectsa

DICKTPOXUMHUCCKHE IPOLECChI

il i Al Lt SR
DNMEMEHTDI KAYCCTBCHHOIO 1 KOJMUYECTBEHHOIO
aHaJin3a

6  Bueayurropuas camocrosirensnas pabora obyyarommxes no AuCHHIINHe
(Moay.t10)

Ipn nnanuposanuu camocrostesnoii paborer crynenty PEKOMEH/IyeTCSl PYKOBO/I-
CTBOBATLCA CIIC/TYIOUIMM pacipe/iesIeHHeM 4acoB Ha CaMOCTOATENbHYIO paboTy (Tabiuua 4);

Tabauna 4 — Pexomen ryemoe PACTIPC/IC/ICHHE YaCOB HA CAMOCTOSITEIILHYIO paboTty
Komnounenrer camocrosirennuoii paborTpl Kojsmuecrso yacon
M3yyenne TCOPCTUYCCKUX PA3JICITIOB U CIUIIHHbI
[losroroska x 3ausrusim CCMHHAPCKOIro THIIA
[oxrororka x naGoparoppiv paboTam, opopmienue J1abopatopHo-
PO JKypHaia, OAIOTOBKA K 3aIUTe JIA00PATOPHEIX PadoOT; MOAIOTOR-
Ka 1 0QOPMIICHHE KOHTPOJIBHOI] padboThI

7 Ouenounwie cpexcrna s NIPOBEICHUS TEKY T 0 KOHTPOJIS 1
IPOMEIKYTOUHOIT aTTecTAlHN 00y YaI0 IXCst 110 AMCUUILTHHE (MO/LYJ/T10)

DOoHI OLCHOUHBIX CpPejCTB T [TIPOBC/ICHHUS TCKYIIEr0 KOHTPOJIS YCIEBAEMOCTH 1
HPOMEHKYTOUHOH aTTecTanny npeacrasien s [puiosenun 1.
TTOHPBII KOMILTEKT KOHTPONBHDIX 3a/aHMI WK HHLIX MAaTepUaIOB, HEOOXOIUMBIX JUIs
OLUCHUBAHUS PE3YILTATOB O0YUCHUS M0 JHCLMILIHEC (MOZIYIII0), MpAKTHKe XPaHUTCe 1A Ka-
S



(hespe-paspaborunke B Gymaskiom u IEKTPOHHOM BHJIC.

8  VYuebno-meroanueckoe u HH}OPMANHOHHOE 0fecTiedeHne AMCIHILTHHbI
(Mojty.Js1)

8.1 OcuoBuasi surepatypa

I Axmeros, H.C. O6mas u HEOpranuveckas XuMus : yueOHuk juis By3os / H. C. AxmeTos.
- 3-€ M3/l.,, ucnp., 4-e u3n., ucnp. - M.: Beicmas ukomna: Axazemust, 2003; 2001; 1998. - 744c.
539K3

2lmanka, HJL OOwias xumus : yueGnuk s BysoB / H. JI. I'mamka; mox pep.
B.A.Ilonkosa, A.B.Babkosa. - 18 -¢ 3. nepepad. u jon., 17-e usa., nepepab. u aom. - M.:
IOpaiir, 2011. - 886¢. 3985k3

31 muka, HJI. 3anaun u ynpaxnenus 1o odwmeit xumun / H.JL ['nunka. —usr, crep.- M.
KnoPye, 2011. — 240c.

4®posos, B.B. Xumus : yuebuoe nocoGue A By3oB / B. B. ®posios. - 3-e u3., rnepe-
pad. u jion. - M.: Bricmas mkosa, 1986. - 543¢. 43-25k3 ab-659k3

SEnapumon, B.M. Ocuosbl 06ieii xumun [DmexTponnbiii pecype]| : yuebHoe m0CO-
Oue/B.M.Endumos, 2-¢ usj. - M.: HHII MH®PA-M, 2015. - 256 c. // ZNANIUM.COM : siek-
TPOHHO-OMOIHOTEUHAas cucTema. — Pekum JlocTyna: hltp://www.znanium.com/catalog.php,
OIPaHMYCHHBIH. — 3ari1. ¢ skpana.

8.2 Jlonmosmureasuasn Jaureparypa
I Koporun, H.B. O6mas xumns yaeOnuK Juis crysenton Bysos / H. B. KoposuH. - 9-¢
3L, nepepad. - M.: Boicwas mkona, 2007 2004; 2000; 1998. - 557¢. 31 5K3
2 Vraii, SI.A. OGwas u Heopranuueckas: Xumus - yuebnuk juist By3os / S, A. Yraii. - 4-¢
3L, crep. - M.: Boicias mkouna, 2004; 2002; 2000; 1997. - 528¢. 975k3

8.3 Meroanueckne ykasanus s CTYACHTOB 110 OCBOCHUIO IHCHHILIHHDI

e 3akon sKkBHBanenToB: MeToanueckue ykazanus /Coct. B.B. Cazonos. Komco-
MOJIbCK-HA-AMYype: Komcomoibeknii-na-Amype roc. texi. yH-T, 2002. - 8 c.

7.8 Komnuexcnpie coeuuenns: Metomueckue ykasauus /Coct. B.B. Tenmem. —
Komecomonbek-ta-Amype: 'OYBIIO «KHAT'TY», 2003. - 8§ c.

3 CKOpOCTh XUMHYECKHX peaxiuii. XUMHYCCKOE PaBHOBECHE.: METOTMYCCKHE yKa-
3aHI K Jtaboparopuoit paGore no kypey «OGmas n HCOpranuyueckas Xumusy / cocr. : H.JI.
Hazapenko. — Komcomoibek-na-Amype: ®I'BOY BITO «KHAI'TY», 2015. - 10 ¢.

4. Katamus: meroymueckue yrazanus naboparoproii paGore 1o Kypey «Ooras
xumush» / coet. H.J1. Hazapenko. — Komcomonbek-na-Amype : ®I'BOY BITO «KHAT'TY», 2015.
~ 8¢,

. § PactBopeI : MeTo/MUecKHe yKazaHus K BLITOMHEHIIO nabopaTtopHoii paboTel 110
Kypey «OOmas xumus» / coer. H.JI. Hasapenxo. — Komcomosbek-na-Amype: ®I'BOY BITO
«KHAT'TY», 2015, 7 c.

6. Keerkoers Boabl: Metoanueckue yKazanus K jabopatopHoit pabore no o6iueit
xumun/ Cocr. MLU. 3omorapes. — Komcomonbek-na-Amype: TOYBITO «KuAT'TY . 2004. - 7 .
7. DNCKTPOIIMTHYCCKAS JIUCCOLHALIHS: MCTOJIMHECKHE yKazaHus K s1aboparopHoit

padore o kypey «O06mas u HCOpranmveckast xumus» / cocrt. : B.B. Tenem — KomcoMonsek-ma-
Amype: ®I'BOY BITO «KHAT'TY», 2015. - 9 ¢.

8. ['maposns coneii: Meroanueckue ykazanus /Cocrt. H.B. Pemusosa, H./Zl. Haza-
penko. Komcomosbek-na-Amype: FTOVBITO «KuAI'TY», 2008. — 17 c.
9. OKHCIMTEIbHO-BOCCTAHOBUTEbHDIE PCAKIMM: METOAMYCCKME YKA3aHUSI K Bbl-

MOJHEHHIO J1abOpaToOpHOH paboThl 110 Kypey «O6mast xumusi» / cocr. M. 3onorapes, H.JI.
Hasapenko — Komcomonbek-na-Amype : ®I'50Y BITIO «KuAI'TY», 2015. - 10 c.

6



10. DIEKTPOXUMHYCCKAs! KOpposus meraiios: Meroanyeckue ykazanus / Cocr. U,
3onoTapes. - KOMCOMOJH)CK—Ha-AMype2 KOMCOMonbcxmﬁ-na—Amype FOCYIapCTBEHHBIN TEXHU-
HeCKui ynusepeurer, 2008, - 12 .

I1. Dnexrponus: Mertouueckue ykasanust /Coct. .M. 3onorapes. — Komcomobek-
Ha-Amype: FOYBIIO «KnAI'TY», 2003. — 10 c.
12, P — DJICMCHTBI: METOAMYECKHE yKA3aHUS K BbITOIHEHHIO 1ab0paTopHON paboThI

no Kypcy «OOwias u Heopranmyeckas XuMmusy / coct. T.A. Kymukosa. — Komcomombek-ma-
Amype : ®I'EOY BITO «KHAI'TY», 2016. - 10 c.

13 d — anemenThI: MeToMUeCK e YRA3aHHs K BBINOJIHEHHUIO JIab0PaTOPHBIX paboT 1o
Kypey «Obmast u Heoprauuyeckas XUMusy» / cocr. T.A. Kynnkosa. — Komcomosbek-na-Amype
®I'BOY BITO «KHAI'TY», 2011. — 12 e

14. Opranuueckue noguMepsl: MeTomueckme YKa3aHMs K BBINOJIHEHHIO sabopaTop-
HBIX paboT 1o kypey «O6imasi xumusyy / cocr. ["'M. Pemuzos. — I\’OMCOM()JleK-Ha-AMype ;
PI'BOY BITO «KHAT'TY», 2004, — 11 c.

YKazaHHble  MeTOJ/[HYecKHe MaTepualibl  TakKe  pasMelieHbl [0 ajpecy:
https://knastu.ru/students/miunbiii kaGuner.

8.4 Cospemennpie npodeccHoHaIbIbBIE 6A3bI TAHHBIX W nHpopmMannonHpie
ClipaBovYNbIC CHCTEMBI, HCIIOJIb3yeMbIe npu OCymIeCTBJICHUH O6pa'30Bil'l'CJlbl'l0]U
npouecea mo JAHCHHILINHE

1 Pedeparusro-oudmuorpapuueckue Gasm Aannbpix BUHUTHU no ecrecteenubmv
HayKam (http://www.viniti.ru/products/viniti-database) » "Xumus", "Ouzuka”, "Buonorus" u JIpyrue

45 Mndopmarmonno-rionckosas cuerema DesiepanibHoOro HHCTUTYTA IPOMbIIIIICH-
HOH coOcTBeHHOCTH (http:/new.fips.ru) B TToTHbIC TeKCTLI POCCHHCKMX MATEHTOB U 3asBOK

3. baza nannix MINCRYST (http://database.iem.ac.ru/mincryst) P Kpucramiorpadu-
HCCKHE JlanmpIe Munepanos Muctutyra skenepiumentansHoil Munepaiorun PAH

4. bank  nanaeix PAJIDH (http://www.chem.msu.su/ruslchinfolraden/welcome.htmI) >
Conepxcnt unpopmarmio o PAIMAIMOHHEIM H SHEPreTHICCKMM HapaMeTpaM JIBYXaTOMHBIX MO-
JeKyIl

3. basza nanmeix "Tepmuueckue KomceranThr setects” (http://www.chem.msu.su/cgi-
bin/tkv.pl?show=welcome.html)

6. Alkalinity Calculator (or.water.usgs.gov/alk) » basa nanunix 1o HICJIOYHOCTH U
METO/IaM €€ OlIpe/Ie/ICHUSI,

7. Biocatalysis-Biodegradation Database (eawag-bbd.ethz.ch) » basa nannpix co-

ACPIKUT HHPOPMALIHIO [0 MUKPOOHOTHYECKIM OHOKATAINTHYECKUM peakiusim u criocoban G-
OJIerpaJlalli KCEHOOMOTHKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) » pecype,
IIPCAHAZHAYCHHDIH JUIS y9aeHBIX M OMOIHOTCUHBIX PabOTHUKOR, KOTOPLIM HYIXKHA JIOCTOBEpHAst
Onbnmorpaduueckas HHpOpMAaIHs: mos3eosier OIPCACHHUTL MM HOATBEPJNTL HA3BaHUS U a0-
OpeBHATYPBI JKYPHATIOB, BKIIOYCHHBIX B ykazarean Chemical Abstracts Service (CAS) ¢ 1907
roja.

g, Chemical Data Access Tool (java.epa.gov) » HHPOPMALIHS O 310POBLE U e3-
onacHoct npeacrasiennas EPA nox konrponem Toxic Substances Control Act (TSCA), uto6mI
y3HaTh OOJIbIIE O XHUMHKATAX, KOTOPHIC [IPOU3BE/IeHBI MM UMITopTHpoBanbl B CIITA .

10. ChemExper Chemical Directory (www.chemexper.com) » Karaior XHMHYe-
CKHUX BCUICCTB U UX I[TOCTABIIIMKOB.
i ChemDB Web Interface Index (cdb.ics.uci.edu) » ChemDB npejiaraer Gec-

MJIATHBIN OHJIAlH HMHCTPYMEHTAPH 110 XUMHH, Texymas Bepeus cojiepxut Oosiee 4 MItH onuca-
HUH COCJIMHEHMIT 1 GoJiee 8 mutn H30MEPOB.
12. Chemical Search Engine (Www.chemindustry.com) » Basa nanmsix no (apma-

7
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KOJIOTHYECKONH M OMOTEeXHUYECCKO MHILYCTpUH, Hay1HOMY 000pYIOBaHUIO U T. 1. UMeercs kaTa-
JIOT KHHT, CHPaBOYHUKOB, XKYPHAJIOB H OIOJICTEHEI].

13, Chemical Structure Lookup Service (cactus.nci.nih.gov) » «AsipecHasi KHUTay
1O XHMHYECKUM CTPYKTYpaMm. OOLeMHsIET HECKOIbKO Gaz JIAHHBIX 110 XHMHH.
14. ChemSpider (www.chemspider.com) » Pecype ortkpeitoro Aocryna, odecre-

THBAIOIIME JI0OCTYII K MHJUIMOHAM OIMCAH M XHMHYCCKuX cTpykTyp. [Touck nposomures no He-
CKOMbKNM Oasam, B ToM unciie PubMed i NCB] Entrez u np.

15, ChemSynthesis (www.chemsynthesis.com) » Basa JIQHHBIX XUMHYECKMX Be-
HICCTB, CONCPIUT TAKIKC HHPOPMAIMIO 110 METOAM HX CHHTE34 1 (usnueckum cpoiicream, Ta-
KHM KaK IJIOTHOCTh, TOYKA IIABJICHHS, TOUYKA KUITCHMUS I .0

16. Crystallography Open Database (www.crystallography.net/cod) » basa nan-
HBIX KPUCTALIHYECKUX CTPYKTYP OPraHHdYecKHX, HCOPraHUYECKUX, METAIIO-OPraHUnYECKUX CO-
CAMHCHUH U MHHEPAJIOB, 32 HCKITIOUCHIEM OHOIIOJIMEPOB.

17, EarthChem (www.earthchem.org) » Cajir Ipe/utaraeT J0CTyn K reoXuMuue-
CKOH, TIETPOJIOIMYECKOi, FeOXPOHOTOrHYECKOi HHPOPMAIIHH, B TOM YnClIe depes the EarthChem
Library, the EarthChem Portal(6a3nr nannpix PetDB. SedDB, GEOROC, NavDat, USGS. and
GANSEKI), PetDB, NAVDAT, SedDB, and Geochron.

18. ¢Molecules (www.emolecules.com) » Gasa rannnix o HCCIICJIOBAHMSIM B 00J1a-
CTH OPraHUYeCcKON XUMUH,
19, Imol (jmol.sourceforge.net) » bpaysep JAVA g noucka H300paKeHuil Xu-

MHYCCKUX CTPYKTYD B hopmare 3D, B ToM uyncire OHOMOJIeKYII, KPHCTAIIIOB M T. 1. [Tpeyiaraer-
O TAKIKC aHUMUPOBAHHAS JIEMOHCTPAILHS.

20. NIST Chemistry WebBook (webbook.nist.gov) P Caiir MPEJIOCTABIISIET JOCTYII
K IaHHBIM 110 XUMHH 1 Gusuke. Kosueximu nojuiepkusatores Iporpammoii NIST.,

21 Organic Chemistry Portal (www.orgzmic-chemistry.org) P llopran qius xXumu-
KOB-OPraHUKOB.

22, Organic Chemistry Resources Worldwide (Www.organicworldwide.net) »
[Topran npenaraer AHHOTHPOBAHHDBIN KATAIO CAHTOB 110 OPraHMuecKOil XHMHIL.

23 PubChem Project (www.syntheticpages.org) » [lonck Goree § v Coe/IHe-

HUH 110 pasiimyHbIM kpurepusiv. Caiit nouiepxusacres Hanmonainbim HCHTPOM 110 OHOTEeX-
HOJIOTUSIM.

24, Spectral Database for Organic Compounds. SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) » Basa aannpix 1o CHCEKTpaM oprannyeckux coennnernii. [oaiepxupaer-
st Hatmonasmueim nneruyrom MCPCAOBOH MPOMBILLICHHON HAYKH M TeXHOIOMMH (National
Institute of Advanced Industrial Science and Technologies), SInowus,

&5, spectroscopyNOW.com (www.spectroscopynow.com) » Becruartupiii onnaitn
PECYPC O CHCKTPOCKOIMH M CIIEKTPOMETpHH (2JIEKTPOHHBIE JKYPHAJIBI 110 ATOMHOI] IMUCCHUH,
JA3CPHOH U 1JTa3MeHHOM cnekrpockonuu, MK ciekrpockornmmy, PaMaHOBCKOH CIIEKTPOCKOMHH 1

1p.).

26. SPINUS-WEB (WWWZ.chemie.uni—erlangen.de/scrviccs/spinus/) » CrekTpol u
SIMP XUMHUYCCKHX CABUIOB, KOHCTAHTDHI B3aUMOJICHCTBUS, U [OJIHBIC CHCKTPBI MOJICKYJISIPHBIX
CTPYKTYP.

.y 8 SyntheticPages (Www.syntheticpages.org) » 1o Gecrarias HHTCPAKTHBHAS
0asa JJaHHBIX 110 XUMHYECKOMY CHHTE3Y.

28. TOXNET (t()xnet.nlm.nih.gov/index.htm) » bBasa janubix no tokcukomorny.

OMaCHBIM XUMHYECKHM COCJIMHCHHUSIM, COCTOSIHUIO OKpYyIKaromien CpeJbl U 3JIOPOBLA.

8.5 Ilepeuenn pecypcon l/lH(l)()[)leuﬂ0HllO-Te.)]CK()MMyl'lPIICal[MOHHOﬁ ceTru
«HMHTepneT», HeOBXOUMBIX /LIS 0CBOCHISE JMCHHILIAHBLT (MO/1yJis1)

1. Bukune s http://ru.wikipedia.org
2. Xumnueckuii nopran http://www.xumuk.ru
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3. Hayunas snexrponnas 6ubmoreka e .IBRARY .RU [DnexTponnbiii pecype]. - Pexnwm
Jocryna: http://elibrary.ru, ¢cBoOoHbIii.

4. EcrectBenHoHay4Hblii 06pazoBaTelbHbIil noprai [DiueKTpoHunblii pecype]. - Pesxxum no-
cryna: http://en.edu.ru, cBo601HBII.

8.6 Jluuensumonnoe u cBOOOJANO PACIIPOCTPAHTIEMOE nporpamMmHoe odvecriedenue,
HCITOJIL3YE€MO€ NMPH OCYIECTBIEHUH 00PA30BATELHOI0 IIPolIecea

O JHCUMIIJINHE

Tabsmua 5 — Ilepeyens UCn0b3yeMOro IPOrpaMMHOT0 00CCIICYCHS

Hanmenosanue 110 PeKBU3UTHI / YCTIOBHS HCTTOTB30BAHUS
Microsoft Imagine Premium Jlnnensnonnetii gorosop A9223 No008/65 or 11.01.2019
OpenOffice CBoOonas JIMICH3HUSL, YCIOBUS MCTIONB30BAHUS 110 CChUTKE:

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

9  Oprasu3anuoHHO-NEIArOrHYCCKH e YCJI0BUSI

Opranut;aunﬂ ()6p21’3OBaTGHI>HOFO Ipouecca PErIIAMCHTHPYETCSI yll€6HbIM IIJIAHOM U pac-
nucannem yqeOHbIX 3aHsTHi. S3bik 00yuenus (npenojaBanns) — pyccekuit. Jlns Bcex Buj0B
dYJWTOPHBIX 3aHATHH aKaJICMUYECKUH Yac yCTaHABIMBACTCS MPOLOIIKHTEILHOCTIO 45 MHHYT.

[pu popmuposanmu cBoeii nuMBUAYATBHON 00pasoBaTe/bHON TPACKTOPUHU 00YUaro-
LHI’lFIC)I HUMCCT I1paBo Ha repesaver COO'I’B@'I'CTB’VK)IllHX JIMCITUITIIMH U l’lpO(l)eCCMOHaﬂbelX MOL[y"
JICH, OCBOCHHBIX B HPOIECCE HPEAIECTBYIOIIETO 00y4CHHsI, KOTOPBIH 0CBOOOKIACT 00yHUaroLe-
rocst or IICO6XO,ZIHMOCTI/1 HX ITOBTOPHOI'O OCBOCHHSI.

9.1 ObpaszoBareibubIe TEXHOIOIHH

YueOublii npouece MpH NPEHOJABAHAN KYPCa OCHOBBIBACTCS HA UCIIONb30BARUMI Tpajiu-
[HOHHDIX, HHHOBALMOHHBIX M HHQOPMALMOHHBIX 00Pa30BATENLHBIX TeXHOMOrHi. Tpajuiuon-
HbIe 00pa3oBaTeILHbIC TEXHOIOIHH TIPEICTABICHBI JCKIMIMH | CEMUHAPCKUMHU (ITPAKTHYECKH-
MH) 3aHsaTHAME. MHHOBarmoHHbIe 06pa3oBate/bHbIe TeXHOI0MHH HCIIOJIB3YIOTCS B BUJE IIHPO-
KOI'O IIPUMCHCHHW S AKTHBHBIX H HHTCPAKTHUBHBIX (l)()pM llpOBt‘;‘,LCHMﬂ 3aHSTHH. Mli(l)()pMaLlHOfl[lble
00pa30BaTE/IbHbIC TEXHOIOIMH PEAIM3YIOTCS IYTeM AKTHBH3AIHH CAMOCTOSTETbHOMN paboTel
CTYACHTOB B MHPOPMALHOHNOI 0GPa30BATCILHOM Cpeic.

9.2 3ausrTus JJEKUMOHHOI'0 THIIA

JlekunonHbIil Kype npesnonaraet CHCTEMATH3HPOBAHHOC H3JI0KEHHE OCHOBHBIX BOIIPO-
COB Y4eOHOI'O I1j1aHa.

Ha neppoii nekinn nexrop o0s3an HPCJYNPEANTH CTYACHTOB, IPUMEHUTEILHO K KAKOMY
OasoBomy yueOHUKy (yueOHuKaM, yueGHbIM 1nocoOusiM) OyJIeT MpoYuTaH Kype.

JIeKMOnHbII Kype JI0JDKeH J1aBaTh HAHOOIBIIHI 00beM uHQopmMani 1 00eCIEYHBATD
Oosiee riyboKoe NOHMMAaHKE y4eGHBIX BOIPOCOB [IPU 3HAYUTEIBLHO MEHBIICH 3arpaTe BPEMCHH,
ueM 910 Tpedyercs OONIBIIMHCTBY CTYACHTOB Ha CAMOCTOSTE/ILHOE M3YUYeHHUE MaTepuala.

9.3 3ausiTHs CEMUHAPCKOT0 THIA

CeMHHapCKue 3aHATHS TPeICTABISIOT COBOI JACTAIN3AIMIO JICKIHOHHOTO TEOPETHYECKO-
10 MATCPHAA, MPOBOJITCS B LEJISIX 3aKPEIUICHHUS! KyPCa H OXBATBIBAIOT BCE OCHOBHBIE Pa3/eIibl.

OcHOBHOH (POPMOIT ITPOBEICHUS CeMUHAPOB SBJISACTCS obcyxaenne naunbosee npodiem-
HBIX M CJIOKHBIX BOIPOCOB 110 OT/IETBHBIM T€MaM, a Takike pasbop NMPUMEPOB H CHTYALMH B
AYJWMTOPHBIX YCIIOBUAX. B 00s3aHHOCTH 1IpenofaBaTess BXOMAT: OKa3aHne METOAMYECKON 110-
MOIIH 1 KOHCYJIbTHPOBAHUE CTYJICHTOB 110 COOTBETCTBYIOMIMM TeMaM Kypea.

AK'I‘I/IBHOCTB Ha CCMUHAPCKUX 3aHATHIX OLICHUBACTCS 110 CJIC/IYIOIIHUM KPUTCPUSIM:

* OTBETDLI Ha BOIPOCHI, IPEJUIAIAEMbIC TIPEIIOIaBATEIIEM;
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* Y4acTHEe B JIMCKYCCHSIX;

* BBIIOJIHCHUE MTPOCKTHBIX M MHBIX 3aJIaHHI;

" ACCHCTHPOBAHUE MPEIIOJIABATEINIO B [IPOBE/ICHUH 3aHATHI.

Otser j1oimKen ObITh apryMeHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJIHOCIOKHBIM, COJICPIKATE
CCHITKM HA UCTOYHUKH.

Jlokiiajibl 1 ONIIOHKPOBAHKE JIOKJIAJIOB [MPOBEPSIOT CTCHCHDL BJIA/ICHUS TEOPETHUYECKUM
MaTEPHATIOM, a TAKIKE KOPPEKTHOCTH H CTPOrOCThH PacCysKICHUI.

OuenuBanue 3aJlaHWM, BBIIOJHEHHBIX HA CCMHUHAPCKOM 3aHSITUHU, BXOJAUT B HAKOIJICH-
HYIO OIICHKY.

9.4 Camocroarensnas paGora 06y aAIOMIXCS 10 AHCIHILIHHE (Mmo/tyno)

Camoctositenbiasi pabora CTYJCHTOB — 9TO [IPOLLECC AKTUBHOIO, IEJICHAIIPABICHHOIO
MPUOOPETEHUS CTYJICHTOM HOBBIX 3HAHHIL, YMEHHH 0€3 HElOoCPe/ICTBEHHOI0 yYacTHs perno/jia-
BATCJIsA, XapaKTCPU3YIOWMHCS [PE/IMETHON HaNPaBIeHHOCTHIO, ((EKTUBHBIM KOHTpPOJIEM H
OIECHKOM pe3yJIbTaTOB JIESITEIILHOCTH 00YUAIOLIEerocs.

Lesn camoctosarebHol paboThl:

¢ CHCTEMATH3AIHA 1 3aKPCINICHHUC [TOJIYHCHHDBIX TCOPCTHUYECKUX 3HAHMN M IIPAKTHUECKIX
yMCHl/lI\/’l CTYACHTOB;

* yriyOsieHue W pacIIMpeHre TEOPETHUECKUX 3HAHMIA:

- (hopmupoBaHHe YMEHHMIT UCIOIB30BATE HOPMATHBHYIO M CHPABOYHYIO JOKYMEHTAIMIO,
CIICHHMAIBHYIO JINTEpATypy:

" Pa3BUTHE MO3HABATENILHBIX CHOCOOHOCTEH, AKTHBHOCTH CTYJICHTOB, OTBETCTBEHHOCTH U
OPraHu30BaHHOCTH;

- popMHpOBaHHE CAMOCTOATELHOCTH MbIIICHHS, TBOPYCCKON MHMIIMATHUBLI, CITIOCOOHO-
CTCH K CamMOpasBUTHIO, CAMOCOBEPUICHCTBOBAHUIO 1 camopeasu3alimu;

© PasBATHC UCCIIEJIOBATENILCKUX YMEHUI U aKaJIeMHUUECKHUX HABLIKOB.

CamocrosTenbHas paboTa MOKET OCYIIECTBISTHCS WHJMBHJIYATTbHO WJIA IPYIIIAMHU CTY-
JICHTOB B 3aBUCHMOCTH OT LE/H, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHON TEeMaTHKH.

Texnonorns oprannzanun camocTosITeIbHOl pabOThI CTYICHTOB BKJIIOYAET HCIOJIB30BA-
HUE MHPOPMAIIHOHHBIX H MATEPHAIBHO-TEX HHUCCKHX pPECypCoOB yHUBEpPCHUTETA.

Kourponn pesynabraton BHCAYINTOPHOH CaMOCTOATEIbHOM PabOThl CTYJICHTOB MOKET
IPOXOAMTDH B THCHMCHHOM, YCTHOM MIIM CMEIIaHHOH (hopMme.

CTYAEHTBI JOJIKHBI MOAXOMUTE K CaMOCTOSTEIbHOIN paboTe Kak K HauBaKHeHIIeMmy
CPCICTBY 3aKpPCIJICHUSI M PA3BUTUSI TEOPETHUECKUX 3HAHHUMH, BLIPabOTKE €JIMHCTBA B3IUISIOB Ha
OTACJILHBIE BOTIPOCLI Kypcea, HpHO6pCTCHI/Iﬂ ONPECICJICHHBIX HABBLIKOB M UCITOJIL30BAHM S HpO(I)eC—
CHOHAJILHOH JINTEepaTyphl.

9.5 MerToanueckue YRasaHust 1J1s1 OﬁyanOHll/lXCﬂ O OCBOCHHIO THCUHHUILITHHBI

[pu wsyuennn jucummmnel oGydatommmcs LEJICCO00OPA3HO  BBIIOIHSATE CIIE/IYIOIIHE
PEKOMEH JIALMH

1. MI3yuenne yueOHOI AUCIMIUIMHbL JIOKHO BECTHCH CHCTEMATHUCCKH.

2. [ocne u3ydenust kakoro-nmi6o paszena 1o Y4eOHHUKY MIIM KOHCIEKTHBIM MaTepHaiam
PEKOMEHIIYCTCS! 110 MAMSTH BOCHIPOU3BECTH OCHOBHbBIC TEPMUHBI, OIPE/ICICHUS, TOHATHS pa3jie-
JIa.

3. Ocoboe BHMMaHKE CIIe/1yeT YeIUTh BLITOIHECHHIO OTUYCTOB MO ITPAKTHYCCKUM 3aHsITH-
AM 1 MHIIMBHJLY QJIbHBIM KOMILICKCHBIM 3a/IaHUSIM Ha CAMOCTOSITEIIBLHYIO paboTy.

4. Best rematnka BOIPOCOB, M3YYaeMbIX CAMOCTOSTENBHO, 3a14eTCS Ha JCKIHUSX [IPero-
Jasatesiem. VM ke 1aioTes HCTouHuKH (B IEpBYIO O4epe/ib BHOBb M3JIAHHBIC B LIEPHOMUCCKOI
HAy4YHOH nuTeparype) s Gojiee IeTatbHOro MOHUMAHHS BOTIPOCOB, O3BYUYCHHBIX HA JIEKI[HH.

[lpu camocrosrenbroii npopadoTke Kypca 00y4aromecst J10/KHbI:

* IPOCMATPHBATE OCHOBHbBIE ONPe/IelICHUs U (PaKThI;
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" HOBTOPUTH 3aKOHCHCKTHPOBAHHLIH Ha JIEKIMOHHOM 3aHSATHH MaTepual W JIONOJHUTE
Cr0 € YYCTOM PCKOMECHI0BAHHOM 110 JaHHOM TeMe JIMTeparyphl;

* H3YUHUTH PEKOMEHJIOBAHHYIO JIMTEPATYPY, COCTABISATH TE3UChI, AaHHOTAIIMH M KOHCIICKTHI
HanOos1ee BaKHBIX MOMCHTOB;

* CaMOCTOSITE/IHO BBINOIHSTH 3a/1aHusl, aHAJIOTHYHbIC IIPE/UIaracMbIM Ha 3aHATHSX

" MCTI0JIb30BATH JIUIsl CAMOTIPOBEPKH MaTepualibl (POH 1A OLICHOUYHBIX CPEJICTB.

1. Meroanmyeckne ykasanust ipu pabore HajJl KOHCHEKTOM JIEKIUH

B X0/1€ NE€KUMOHHBIX 3aHATHIT  HEOOXOIMMO BECTH KOHCHEKTHPOBAHHE yieOHOro marepuana. O0-
paliatb BHUMaHHUE Ha KaTeropuu, q_)()pMyJ]HpOBKH, PaCKpbIBarOLHE COACPIKAHHUE TEX WJIH HHBIX SIBJICHUM
W TMPpOLECCOB, HAYYHbIC BbLIBO/Ibl U NPaKTHYECKHEC PEKOMEH/1alluH, MOJIOKHUTELHBIM OMNBIT B OpaTopCcKOM
uekycerse. JKenatesbHO OCTaBUTh B pabOUMX KOHCMEKTAX MMOJIsS, Ha KOTOPhIX Je/1aTh NOMETKH W3 peKo-
MEHIOBAHHOH JIHTEPATYPBl, JIOTOJHSIONIME MATEepHAl MPOCTYIIAHHON JICKLIMK, a TAKKe 11014epKHBAIO-
iMe 0coOyIO BAKHOCTb TEX WM MHBIX TEOPETHUECKMX MOJIOKEHHI. 3a1aBaTh NPenoaaBaTel0 YTOUHA0-
LIME BONPOCHI ¢ LE/IbIO YSICHCHHUSI TCOPETHUYECKHUX T0JIOKEHHH, Pa3pelieHns CIIOPHBIX CHTYALMH. ... 1 T.]1.

2. MeToanyeckne yKasaHus 10 caMoCTOSITEILHOM pabore HA/l U3yYaeMbIM MaTepHa-
JIOM M IIPH NOAT0TOBKE K NPAKTHYECKHM 3aHSITHIM

Hauunats Ha1o0 ¢ u3yueHns pekoMeH10BaHHOM juTepaTypbl. HeoOX0AMMO MOMHHTB, YTO Ha JIeK-
LMK OOBIYHO PacCMaTPUBACTCS HE BECH MATEPHall, a TOJILKO ero YactTb. OCTalbHAS €10 YacTh BOCHOMHSI-
eTCsa B rnporecce CaAMOCTOSITC/IbHOM ]32160'1‘1)1. B CBSI3HU C DTUM p’dG()’l'ﬂ (& peKOMelul()BE!HHOH nnTcpa'rypoi/i
()GH'SB’I‘GHI)HEI. Ocoboe BHUMaHUE Npru 5TOM HCO6XOD,MMO 06[)21'1‘14'1'b Ha COJLGP)K’(!HM@ OCHOBHBIX T10JIO2KE-
HUMU U BbIBOJIOB, ()61)${CHCHMC SIBJIEHUN U (])ZIKTOB, YACHEHHUE MPaKTHYECKOro NPHITOIKCHHS pacCcMaTpHBac-
MBIX TCOPETHUCCKHUX BOIMPOCOB. B rnpouecce ITOH p'd()OTbl llGOGXO,ﬂ,HMO CTPECMHUTBHCA TTOHATD W 3allTOMHHUTD
OCHOBHBIC TTOJIOIKCHM ST paccMaTpuBacmMoro Marepualia, HPUMCPLI, MOACHAIOUIME €0, a TaKKe pa'so6paTb-
CSl B WJUTIOCTPATHBHOM MaTepuase... u T.1.

10 Onucanne MATECPHAJTIBLHO-TCXHUYIECKOI 0 06ecneqeuml, HEO0XO0IMMOT0 LIS
OCYICCTBJCHU A 06[)‘:130821’!‘6.]’le0]"0 lnpounecca 1mo JuCuMIlimue (MO)ly.JllO)

10.1 Yuedbno-1adboparopuoe obopynosanue
Tabmuua 6 — Ilepedenn 0GopynoBanus gabopaTopuu
Hanmenosanue ayanropun

(ytabopartopun)

Ay uTopusi Henonpsyemoe obopynosanue

431/1 Jlaboparopust oO1mielt XUMHKM | XUMHYECKash TOCY 1A, XUMHYECKUE PEaKTHRbI, H3-
MCPUTEIILHBIE U HATPEBATEIILHbIC IPUOOPHI, KOM-
IUIEKT JICMOHCTPAIIMOHHBIX 1JIAKATOB.

10.2 Texuuveckue u 3ICKTPOHHDBIE CPEACTBA 00y CHHS

Jleknnonuwple 3ausirust.
ij,lld'l‘()pl/ll/l JUTSL JIEKIIMOHHBIX 3aHsTHH YKOMIUICKTOBAHbI MEOCJIBIO U TEXHUYECKUMHU cpea-
CTBaMH OOYYCHHMSI, CIY/KAIUMHU JUIsl NPEJICTABICHHUS yueOHOH HHPOPMAIN GONBIIONH ayIHTO-
pun (HadOPBI JIEMOHCTPALIMOHHOTO 00OPyYI0BaHHUs (IIPOEKTOP, IKPAH. KOMITBIOTEP/HOYTOYK),
Y4COHO-HAIJIS/IHBIC TTOCOOUSI, TeMATHUYCCKUE MITIOCTPAIINH).
ﬂﬂﬂ peajin3auuu JUCIUIUIMHBI HOATOTOBJICHBI CJICAYIOLIME TTPE3CHTAIINH:
OcHoBHbIe IMMOHATHS U 3aKOHbI XUMHH
Crpoenue BemecTna
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX peaKiiHii
Pactsoper 1 pyrue icnepeHblie CHCTEMBbI
DIIEKTPOXUMUYCCKHUE MTPOIIECCI
0. DJIEMEHTBI KAYeCTBEHHOTO U KOJIMYECTBEHHOIO aHaIn3a
BbICOKOMOJlCKyﬂSlprle COCAHHCHH S

ﬂpalcnmecmle 3aAHATHS.

e T S

=
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AYJMTOPUM JUISl IPAKTHYECKHX 3aHSITHH YKOMIICKTOBAHBI CHEHUAIM3UPOBAHHON Mebe-
JIBIO M TEXHUUCCKMMH CPEICTBAMH 00yUeHust (IIPOEKTOP, SKpaH, KOMITLIOTEP/HOYTOYK).

Jlaboparopubie 3ansirust.

Jutst rabopatopHbIX 3aHATHI UCTIONB3YETCsE ayropust No 431, ocnatennas 06opyioBa-
HHUEM, YKa3aHHbIM B Ta0I1. 6:

Camocrositesbuas pabora.

[omerenust juist camocTositebHOl paboThI OCHAIICHBI KOMIILIOTEPHON TEXHUKOI ¢ BO3-
MOIKHOCTBIO MOJKIIOUCHHUS K ceTH «MHTepHeT» M 10CTYHOM K 31eKTPOHHOI MH()OPMALTHOHHO-
obpasoBaresibHOl cpeje KHAT'Y:

- ynranbubii 3an HTb KuAI'Y;

11 Unble cBenenus

Meroanueckne pekomMenaunm 1o 00y 4eHno i ¢ OFPAHNYEHHBIMH BO3MOKHO-
CTSIMH 3/10POBbSI H HHBAJIH/I0B

OcBoeHHe JIMCIMTIIMHBL 00YYaIOUMMUCS ¢ OIPAHHUCHHBIMH BO3MOKHOCTSIMH 3JI0pPOBbsI
MOJKCT ObITh OPraHU30BAHO KAK COBMECTHO C JAPYTUMH O0YYaIOHMIMMHUCS, TAK U B OT/EIBHbIX
rpyniax. Hpeanonaraiores criennanbupie yeiosus s NOJTy4eHHs: 00pa30BaHus 00YUYAIOIIIMHE-
¢4 C OTPAHUYCHHBIMU BO3MOKHOCTSMH 3/10POBbSI.

[Tpopeccopero-nenarornueckmit cocrap 3nakoMures ¢ [ICUXOJIOTO-(PHU3HOTIOTHUECKUMH
0COOCHHOCTAMK O0YUAIOIIMXCS MHBATHIOB M JIHIL C OrPaHUYECHHBIMH BO3MOMKHOCTSMH 3/10PO-
BB, MHIMBHYAILHBIMI IPOTPAMMAMK . peabUTuTalil HHBAIMIOB (Tpu Hammaun). [Ipn neos-
XOJIMMOCTH OCYIIECTBIISICTCs. JIONOIHATEIIBHAS O/UIEP/KKA [1PEIO/aBAHUS THIOTOPAMH, TICHUXO-
JIOTaMH, CONMAILHBIMU PAaOOTHUKAMH, ITPOMENITHMH TTOJINOTOBKY aCCHCTEHTAMH.,

B coorBerctsun ¢ metoamueckumu pexkomenanusamun Munobpnayku PO (yrs. 8 anpess
2014 r. N AK-44/05BH) B Kypce mpenonaractest HCmosib30Bath COUMAIbHO-AKTHBHbBIC U pe-
(hriekCeHBHBIC METOIBI OOYUEHHS, TEXHONOTHH COLHHOKYJIbTYPHOH peaOMIMTAIIMK ¢ 11EIbI0 0Ka3a-
HI TIOMOLIH B yCTAHOBJICHHH TIOJHOUCHHBIX MEIKJIMYHOCTHBIX OTHOLICHHIT ¢ IPYrHMHu CTYJICH-
TaMH, CO3JIAHUM KOM(POPTHOT'O TICHXOJIOIMUYECKOr0 KINMATA B cryjiendeckon rpynne. [ogabop u
Pa3pabOTKa YUeOHBIX MATEPHATIOB MPOH3BOJATCS ¢ YYCTOM NPEIOCTABJICHUS MaTepraia B pas-
JIMYHBIX (hOpMAX: ay/manbHOM, BH3YaIbHOH, ¢ MCHONb30BAHHEM CIHEHHAIbHBIX TeXHUYECKUX
CPEJICTB U MH(POPMAIIHOHHBIX CHCTEM.

Ocpoenne pucrmmmnsl munamu ¢ OB3 OCYWIECTBIIACTCS ¢ MCIOJb30BAHUEM CPEJICTB
00ydenust 0OIIEero U CHeUHATBHOTO Ha3HAYCHMS (IEPCOHAIBHOTO M KOJUIEKTHBHOTO HCITOH30-
Banus). MarepuaibHo-TexHnueckoe odecrieuenme [IPEyCMATPUBACT NPUCHIOCODICHHE ayIUTO-
puii K 1Hysxtam i ¢ OB3.

(Dopma NpoBeeH s aTTeCTalNN JUTSL CTYIeHTOB-MHBATHIIOB YCTAHABIIMBACTCS C yYETOM
HHIIMBALYIbHBIX HICHXO(U3HYecKnx ocobennoctei. J{is cryjentoB ¢ OB3 npejryemarpusaet-
s JlocTyHas (popma mpeiocTaBiIeHus 3aainii OLeHOYHBIX CPEJICTB, @ UMEHHO:

"B TICYATHOH MIIM  OIEKTPOHHOH  (popme (s mi ¢ HAPYIICHHUAMH  ONOPHO-
JABHIaTCJILHOTO alapara);

© B HEUATHOH (POPME WIIH 2IEKTPOHHOI (POPME ¢ yBETHUCHHBIM HPUPTOM U KOHTPACTHO-
CTBIO (JUIs JTHIL ¢ HAPYIICHHUSIMHU CITYXa, PEUH, 3PCHHUS );

* MCTOJIOM HTCHHMS ACCHCTCHTOM 3a/1aHust BCITYX (JUISL JIMIL C HAPYIIEHUSAMH 3PCHHUS ).

CTyzeHTam ¢ HHBATMIHOCTHIO YBCIIMIHUBACTCS BpeMsl Ha 110JIFOTOBKY OTBETOB Ha KOH-
TPOJIBHBIC BONPOCKL. JljIsl TaKUX CTYICHTOB NpeycMaTpHBacTCs JAoctynHas popMa 1peocTaB-
JICHHA OTBCTOB HA 3a/1aHUSI, @ HMEHHO:

- ITMCBbMCHHO Ha Oymare WM HabOPOM OTBETOB Ha KOMITLIOTEpE (/11 JIMIY ¢ HapYyLICHH -
MU CITyXa, peun);

* BBIDOPOM OTBETA M3 BO3MOXKHBIX BAPHAHTOB ¢ MCIIO/b30BAHHEM YCIIyT acCucTeHTa (JuIsl
JIHLL € HAPYIIECHUSAMU OTIOPHO-JIBUTATEIILHOTO anmapaTa);

© YCTHO (JUIsl JIMIL C HAPYHIEHUSAMH 3PeHHs, OMOPHO-JBUTATE/ILHOIO alliapara).
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Ipu HeoOX0MMOCTH JUIst 00YHAIONMXCS ¢ HHBAJIMTHOCTBIO MPOLE/ypa OUEHUBAHUS pe-
3YJILTATOB 00YYEHHs MOKET MIPOBOAUTHCS B HECKOJIBKO HTAIIOB.
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1 Ilepeuenn mnanupyempix Pe3yIbTaToOB 00YYEeHUsI 110 THCIHILIHIC (Mmoaymo),
COOTHECCHHBIX € ILIAHUPYEMBIMH PE3yIbTATAME 06PA30BATEIbHOl HPOrpaMmbl

Tabiuna 1 — Komnierenuuu u HH/IMKATOPLI UX JIOCTHIKCHHSI

Koa u naumenosanue
KOMIIETCHIIM N

Muamkaropsr octuskenus [Inanupyemsie pesynbrars

00yUeHUsI 110 UCLUTIIHHE

YHuBepcabHble

,,

Obmenpodeccuonabhpie

A

OI1IK-2
CriocoOHOCTh

OIIK-2.1.

3HaeT QyHIaMEeHTATbLHbIC 3aKOHbI

JICMOHCTPUPOBATH IIPUPO/IbI, OCHOBHBIC (hU3HUECKHE
0a3oBble  3HAHMA B | M MATEMATHYCCKHE 3aKOHBI
00acTu OIIK-2.2.

CCTCCTBCHHOHAYYHBIX | VMEeT PUMEHATH (PH3HYCCKUE
JIMCIIMIIINH, 3aKOHDBI H MAaTEMATHYECKHE METO-

F'OTOBHOCTDL BBISIBJIATE
CCTCCTBCHHOHAY YH YO
CYHIHOCTH  1podiieM,
BO3SHUKAIOLIUX B X0JI¢
npodheccuoHanbHOM
JICATCIIBHOCTH;

JbI J1JIs1 peLICHHUS 3a/1a4 TCOPCTH-
YECKOIro u IIPHUKJIAITHOTO Xapaxre-
pa

OIlK-2.3.

Buageer nasbikamMu mcnonn3opa-
HUS 3HAHUH PU3MKK U MaremaTu-

HPUMCHATL - JUlsl M3 | KK [PU PEIICHHH NPAKTHYECKUX
paspernieHus 3a1a4
OCHOBHbBIE 3aKOHBI
CCTECTBO3ZHAHMS,

METO/IbI

MaTreMaTHIeCKOro

anaiusa 1
MOJCTHPOBAHUSI,
TCOPETHUECKOTO H
OKCIEPUMECHTAIILHOTO
MCCIIEIOBAHMSI

Ipodeccnonannunie

3uare GyngameHTaIbHbIC MOHS-
T, 3aKOHBI M TEOPHH COBpe-

MEHHOH M KJIAaCCUYECKOH XH-
MHH, OCHOBHBIE XHMHYCCKHUEC
SABJICHHS.

YMerh npumMeHsTh (Gu3HUecKue
3AKOHBI U MaTeMaTH4YeCKHe Me-
TOJAbI JIJIs1 PCHICHU 3ajlauy Teo-
PCTHYCCKOIro M ITPUKIIAITHOTO
XapakTepa

Braners naBbikamMu nmoctanosku
M TPOBEJICHUS  XMMHYECKOTO
SKCIIepUMeHTa, 00paboTKH W
aHallM3a  pesyibTaToB Ui pe-
LICHHSI IPAKTHYCCKUX 3a/1a4

-

Tabmnna 2 - Iacnopr Gowa oneHoyHbx CpeJICTB

3 OCHOBHBIE  3aKOHO-
Mepnoc'm XHUMHYCCKHUX pC-

T ————
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Konrposmpyempie Dopmupyemas HaumenoBanune
paszjie/n (Tembr) KOMIIeTeH s OIEHOYHOI0 Hokasarein onenkn
JMCHUTTHHBI ] cpeacTBa
5 OCHOBHBIC TTOHSATHSI Ol1K-2 ks Jlaboparopuas | 1. Beimosnnenne
U 3aKOHDI XHMHH padora Nol-7 n1abopaTopHeIX  padoT,
2, Crpoenue Benecrsa 2 [IpakTnyeckas HAIMYME  3amucell B

pabora Nel-8
Kontposbhas pabora

J1abopaTOpHOM KypHa-

JIe, YCTHBIH Orpoc 1o |




AKIIMH

4. PactBoper u npyrue
JIUCTICPCHBIC CHCTEMDbI

- DINCKTPOXUMHUYECKHE
IPOIECChI

6. DIIEMCHTBI Kaye-
CTBEHHOI'0 M KOJIMYECTBEH-
HOI'O aHan3a
Bricoxomonexynspupie co-
CJAMHCHHSI

TeMe
2 Beimosinenune
NPaKTUYECKUX  3aJ1a-
HUH, HaJu4Iue KOH-
CIICKTA 110 TeEMe

5 Konrposnbhas
padboTa mpoBoaMTCH B
4achl  BHEAYIUTOPHOMH
pabortel. O6ywarorme-
csl

HOJIyYaroT 3a/1aHMsI
JUISL TIPOBEPKH  yCBOE-
HUSL TIPOHJCHHOTO Ma-
Tepuana. OnenuBaercs
MPaBUJIBHOCTH  pellle-
HHSI.

2 Meroanueckne MaTepuaJibl, oIl CACISIOIIHE NPOLEYPbl OLeHHBAHUS 3HAHMIT,
s y
YMEHUH, HABBIKOB H (MJIM) ONbITA ACATCILHOCTH, XaPAKTEPH3YIOUINE HPOIece
(popmupoBanust Komnerenumii

Meromueckne marepuabl, OHPEICIAIOMIHME [IPOLEYPhI OLEHUBAHUS 3HAHMIA, YMEHMIA,
HABLIKOB H (MJIH) OIIBITA JCATEIBHOCTH, HNPEICTABIICHBI B BUJIC TEXHOJIOIHYCCKOM KAPThI JHCIH-
IUIMHbI (Tabimna 3).

Tabmiua 3 — Texunonornueckas kapra
HaunmenoBanue

Cpoxu [ xana onenn- Kpurepun
BbIIIOJIHEHHU 51 BaHUs OUCHUBAHUSI

OIEHOYHOI0 CPe/JCTBA
1 cemectp

lpomesrcymounan ammecmayusn ¢ popme 3auem ¢ ouenxoi

I | JlaGoparopuast paGora

CIKECHEICIILHO

10 Gamnop * 7
padoT

[Ipakriueckas paGora

CIKCHEC/EIIbHO

Bemonnenue - 2
baos/pabora,
oopmienue
1abopaToOpHOro
XypHajia - 2
Oaios/pabora,
yCTHas  3alimTa
(110 Borpocam) 6
Oasos.
OnenuBaercs
BJIaJICHUE Mare-
pHAJIIOM, ero cu-
CTEMHOE OCBOC-
HHE, CIOCO0-
HOCTH  TpUMe-
HATb  HY)KHBIE
3HAHUS, HABBIKH
M yMEHMs IIpu
aHajinze po-
OseMHBIX  cHuTy-
aAlMi.

10 OautoB * 8
pabor

OuenuBaercs

16
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Haunmenosanue

OCHOYHOI'0 CpeacTBa

Cpoku
BbIIOJIHEHHSI

Ixana onenn-
BaHUs

Kpurepun
OLICHUBAHMS

BJIaJICHUE MaTe-
PHAJIOM, €I'0 CH-
CTEMHOE OCBOE-
HHUE, CIIOCO0-
HOCTh IpUMe-
HSITh HYIKHBIE
3HAHUS, HABBIKU
H YMCHHs IPH
PEUICHUH TTpaK-
THYECKHX 3a/1a-
HUH. bab
YMEHBIIAIOTCH
IIPOTIOPLHO-
HAJILHO MPOIIEeH-
Ty NPaBHIILHO-
CTH PEIICHHUS.

J

KonTpoJsibaas padbora

16 Heens

100 6annos

[IpaBuibhoe
perenue 3aa4
(20 6an-
JI0B/3aJ1a4a).
bamnisr ymenn-
A TCS PO~
HOPIHOHATBHO
IIPOLIEHTY IIpa-
BHJILHOCTH pe-
II€HHUSI.

UTOTO:

250 OGasios

0

90 - 100

Kpurepuu onenkn pesyanraros o6yuenns no quenumimme:
59

0 OT MAKCUMAJILHO BO3MOXXHOHM CYMMBI oajlioB — KHCYTOBJICTBOPUTECIIbHO»

(HemocTaToOuHbIN YPOBEHB JUISI 11

POMEIKYTOUHOH aTTECTAIMH 110 JIUCHUILIMHE);

60 — 74 % oT MakCUMaIbHO BO3MOIKHOI CYMMbI  0alloB —  «yJOBJICTBOPUTEIILHON
(IIOPOTOBBIH (MUHUMAIILHBIN) YPOBCHB);
75— 89 % 0T MaKCHMAILHO BO3MOIKHOM ¢
% OT MaKCHMAIBLHO BO3MOMKHOH CYyMMbI GaJlIOB — «OT/IHYH

MJIBLHbIH) YPOBEHD)

YMMbI OQJIJI0B — «XOpOIIO» (CpeHuii YPOBEHbD);
0» (BBICOKMH (MaKcH-

3 Tunosbie KOHTPOJILHBIC 32IAHUST WIH HHBIC MaTEePHAIBI, HEOOXOUMBbIE [LIsI
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3. Hexons m3 nosnoskenus repmanus u TCXHEIHUS B MECPHOJIMYECCKON CHCTEME, COCTABbTE
(bopmyJibl MeTa- M OpTOrepMaHHEBOH KHCIOT, M OKCHJIa TCXHELMsI, OTBCYAIOIME MX BbICIIEH
CreneHu okueenus. Msobpasure Gopmyiibl 9TuX coenHeHmil rpaguyecku.

4. BbraucinTe KOJIMYECTBO TEIIOTHI, KOTOPOE BBIICIUTCS TIPH BoccTanoBaeHnn FerO5 me-
TAUIMHCCKUM alIFOMUHHUEM, €CJH ObLTO TojydeHo 335,1 1 xkelesa.

5. Boruncnure AGSQR CIIEJIYIOIINX PeaKLMiA:

A) 2NaF () + Clyr) = 2NaClk + Fay

6)Pb02(,<) T 2Zl](;\') = Pb(K) T QZDO(K)

MoskHo st nomyuuts ¢rop mo peakiuu (a) n BocetanoButh PbO, tmmkom 1o peaxiuu (0).

0. OKHCJICHHE CEPbI M €€ JIMOKCHIIA TIPOTEKALT Mo VPARHEHHSAM:

d) S“\') i Og = S()z(,«)l

0) 280,y + O, = 2S03,,.

Kax u3mennTest ckopocTh 3THX peakitmii, eciin 00beMb] KQIJIOH U3 CHCTEM YMEHBILIUTE B ye-
TBIpe paza?

7. Bbrapcsmre MOJSIPHYIO KOHIEHTpaIHIo 1 MOJIAPHYIO KOHUEHTPALMIO SKBUBATeHTa 20%-
HOT'O pacTBOpa XJI0puaa KajbLus II0THOCTBIO 1,178 r/em’.

8. CocTaBbTe HOHHO-MOJIEKYIISIPHOE MOJICKYJISIPHOE YPABHCHUS THJIPOJIH3A, TIPOUCXOISIIIC-
o ipu emetnBanun pactBopoB KoS u CrCls. Kaskias us B3siteix coieii TuIposm3yeres Heobpa-
THMO JI0 KOHI € 00pa30BaHUEM COOTBETCTBYIOMINX OCHOBAHMS U KHCIOTDI

Bapuanr Ne2

1. PCaKHHl/I BbIPAKAKOTCs CXEeMaMMU ;

P+HIO; + H,O = H3PO4 + HI
H>S + Cl, + H,O = H,SO, + HC(C]I

Cocrasbre ayiekTponnble ypasHenus. Paccraphre KOOY(D(UIMEHTBI B ypaBHEHUAX peaKiiuii.
JList Kao1ol peakimm ykasute, Kakoe BEIECTBO SB/Isercs OKHCJIUTEIICM, KaKO€ — BOCCTAHOBM-
TEJIEM: KAKOE BELIECTBO OKHCIIACTCS, KAKOE — BOCCTAHAB/IMBACTCS.

2. YBEIMUNTCS, YMEHBIIMTCS MM OCTAHETCS 6e3 M3MCHCHMSI Macca [IMHKOBOH IJIACTHHKH
ITPH B3AUMOJICHCTBIH €€ ¢ pacTBOPaMK: a) CuSOy; 6) MgSOy; B) Pb(NO3),? TTouemy? Cocrans-
1€ JICKTPOHHBIC 1 MOJICKYJISIPHBIC YPABHEHHS COOTBETCTBYOIIHX peaximi.

3. CocTaBbTe CXeMY rallbBAHHUCCKOrO PJICMCHTA, B OCHOBE KOTOPOI'O JIGKHT PEaKIHs, [po-
TCKAIOLIAs 110 YPABHCHHUIO

Ni + pb(NOz)z = Nl(NO;)z + Pb

Hamuumre snekrponnbie ypasienus anonoro u KatoHoro mpoueccos. Berancmure DJ1C
9TOro snementa, ecu [Ni*'] = 0,01 Mo/, [Pb*] = 0,0001 mosb/n1. OTBeT: 0,064 B.

4. Kakne conm o0ycnaBimBaior KecTkocTs MPUPOIHON BObI? Kakyro KecTkocTh BOIbI
Ha3bIBAlOT KapOOHATHOM, HekapOoHatHoN? Kak Moskho YCTPaHuTh KapOOHATHYIO, HekapOOHAT-
HYIO JkecTkocTh? Hanummmre ypasnens COOTBCTCTBYIOUIMX PeaKiiyii.

S. Homnmepom Kakoro HenpeaeibHoro YIICBOJIOPOJIA SIBISIETCS  HATYPAIBLHBIH Kaydyk?
Hanwummre CTPYKTYPHYIO (hOpMYIIYy 5TOI0 yrierojiopojia. Kaxk Ha3bIBarOT Mporiece mpesparieHus
Kay'uyka B pe3uny? Hem 1o CTpOCHHMIO i CBOHCTBAM pasiiHuaiores Kay4yyK U pe3uHa?

Bapuanr 3
1. Boceranosienue 0H0ro 13 okCHIOB jKesesa MJIET 110 CXEME:

Fe304) + Sigy — Fey + Si05). Bosmoxken mu srot IIPOLECC MPH CTaHAPTHBIX YCI0BUsIX? O1-
BET HOJTBEPANTH PACUETOM.

- *L A H%og. )UK/ MoJTE | %08, Jlk/MomE T

FesOupg -1117,7 | 151,46
. - | 18,82
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B:C(K) = 27

| SiOy -859.4 40
)  -601,1;2)  712.8; 3)  -599.73; H L RR
2. ﬂpu CMCIIMBAHMUK 2 MOJIb BellecTBa A ¢ 2 MOJIb BeuecTsa B B HEKOTOPOM 00BEME K MO-

5 t i
MCHTY HACTYIUICHHMs paBHOBecHs B 0Opatumoii cucteme 2A + 2B +— 4] o6Gpazosanock 1.6
MOJIb BCIIICCTBA [[ ‘—IeMy paBHa KOHCTaHTa paBHOBCCI/IH? OTtBer HOATBEPAUTL pacyeTOM.

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

3 Kakoii o6bem rasa setesmrest, ecan k 400 mun pacrsopa LiOH, THTP KOTOPOTO paBeH
0,0024 r/mu 6buta go6asiena coib (NH,)2CO5. Orper MOJATBEP/UTE PACUETOM.

1) 12,6m; 2) 0,9611; 3) 21,5m; 4) 0,896:1.

4. ['wponansy moaseprarores cosu

1. 7ZnCls; 2. Cs,CO;3; 3. FeBrs: 4. CaBr,.

24 HBr = 0.899; (04 H,CO; = 0.0017; 04 Ca(OH), = 0.78.

Ykazarnb ﬂpaBI/lJIbelﬁ OTBCT YPaBHCHHUS peaKIIUU ' APOJIH3a.

1) /nCl, + H,O — ZnOHCI + HC pH=T7;
2) Cs,CO;3 + H;O — CsOH + H,CO3 pH > 7;
3) FeBr; + HoO — FeOHBr, + HBr  pH< 7;
4) CaBr; + H O — CaOHBr + HBr pH>7.

5 Yemy pasna skBHBaICHTHAS Macca CEpbl B COCMHCHHSX
L, Na,SOs3; - Cra(SOy4)3; 3. (NHy),S; 4. H,S.
1) 16; - 83 3) 8; 4) 8.

OTBeT HOATBEPAUTEL PacHeTOM.
Bapuaur 4

l. Umeeres I'D Sn 107 r-mon/n Sn'™ // [H] = 10 r-son/n /H,, Pt

Yemy parna Besmunna DJ1C '1"41(01‘4_{ siiemenTa? OTBET MOATBEPANUTE PACUCTOM.

1) 0,1105B; 2) 0,169B; 3) 0,405B; 4) 0,287B.
2 YKasarh NpaBUILHBIA OTBET JUISl IPOIECCOB Ha DJIEKTpoax rpu padore I'D u3 Bompoca
No ]

1) SnA(-): Sn*?-2e — sn™

Pt, H; K (+) : 2H,0+2 e — H, +20H"
2) SnA(-):Sn’-2 é — Sn*?

Pt H21<(+):2H*+zé — H,

3) Pt, H; A (-) : 2H,O -4 € — 05+ 4H"
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SnK(+):Sn"?+2¢e — Sn
4) PLH,A(-):2H +2e — H,

SnK(+):Sn-2€ — Sn*

3. [Touemy armocdepnas Koppo3ust SBISETCS TEKTPOXUMUUECKOI KOPpO3UeH MeTasion?
1) Tak kax meran konraxtupyer ¢ napamu HyO Bo3yxa;

2) Tak kax MeTain KOHTAKTUPYET ¢ KMCIOPOIOM BO3JyXa;

3) Tak kak meTamn KOHTAKTHPYET ¢ HIEKTPOITUTOM 0OPAZ0BAHHBIM IIPH B3aUMOJICHCTBHH
YIJIEKMCIIONO ra3a ¢ Bjaroii;

4) Tak kax MeTanI KOHTAKTHPYET ¢ OKHCIUTEIEM 1 DJIEKTPOIIUTOM.

4. W3nenne u3 Ti ¢ 3akienkoil U3 maccMBUPOBAHHON CTAIN, HAXOIUTCS B MOPCKOH BojI€.

B 2 =10, 10B; Epe?pe = +0,17B. Yiazars IPABUIILHBIH OTBET DJICKTPO/IHBIX TIPOIECCOB.
1) TiA(-):TiHTi+2+2e
FeK(+):Oz+4C; +2H,O — 40H"
2) TiA(-):Ti—>Ti”+zé

FeK(+):2H" +2¢e — H,

3)  FeA(-):Fe—oFe?+2¢
TiK#):0,+4¢e +2H,0 — 40H
4) FeA(-):Fe—Fe?+2e

TiIKH#):2H +2e —H, ’Wmm
n ’m
;// ”’f/%fo e e A 2V (S (b

4 W3nenue u3 F I C 3aKJICIIKOH W3 MACCHBUPOBAHHO!M CTMH%{lgiﬁmgrpqeﬁﬁ@; LiCh

En = -1L63B: Exey B “%WT 3W nporeccor. "t ), (¢
1) TiA(—):Ti—»Ti +2€ ' “ B
741 M‘i~ w‘d@ m% %’1
FeK (+) : 2H" + Hedrprly _ g
() H?’ MO Hn A’%"""‘?"’Fﬂl 'V"*n/goaflfrw”f
) TR /"”5 et ”’f*f’kf**a % '%h%f@r%vﬁm

v f-y{, s

T

& Vi
e K (+) 02 +4€ + 2H2&CJ ml //v % {'Sm/‘y f'Ad"(“(‘t‘/‘/'()vk \(

MAWM%

TiK (WW%W* M1 ol "“va TYOYOHOINY MMy ‘7&4{’%,% 9
WW@W@WM W?’WWW\”’ e o e e e ‘{n(

X ﬂﬁ(}hg?m M951€ 3,1.@7177)“0’“”071@%9 Q‘h, U”



TiK(#):0,+4¢€e +2H,0 — 40H

6. B kakoii cpesie Beirosee nenonb3osars koutakt Fe/Ti (emoTpu Bompocs 4, 5)
1) B mopckoit, tak kak DJ1C menble.

2) B pacrtsope LiCl, tak kak DJIC menple.

3) B mopckoit, tak kak DJIC umeer Gosibliee 3HaUCHME.

4) B pacteope LiCl, tak kak DJ1C umeer Gosbliee 3HaueHue.,

OrBer HOATBEPIUTE PCIICHUEM.

7. PaccraButh K02 OUIHEHTB METOIOM HJIeKTPOHHOTO Hatanca:
K>Cr,07 + HCl — KC1 + CrCl; + Cl, + H,0. Vkasars CyMMapHoe 3HaueHue Kodhduimenra s
IPAaBOM 4acTu:

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

OTBET NOATBEPIUTH PELICHUEM.

8. YKa3aTh NPABUILHBIA OTBET MY ggucmrrers M3 BOrpoca No 6 (OTBET TOATBEPINTE PEIIEHH-
eMm)

1) 147; 2) 35,5¢ 3) 17575, 4) 49.
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