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1 O6mme noJiokeHus

Pabouas nporpamma aucunmimubl « XUMHS» COCTABICHA B COOTBETCTBHH ¢ TpeOOBaAHMsI-
M (PeICPAILHOTO TOCY TAPCTBEHHONO 00Pa30BaATENbHOIO CTaH/iapra, yTBEPKJACHHOIO IPUKA30M
Mumucrepersa obpasosanus u Hayku Poccniickoi Deneparn Ne 931 or 19.09.2017, 1 ocHos-
HOM  1IpodeccHonaibHOi  00pa30BaTEILHON  POrPaMMbl  10/IMOTOBKH «Pajmosiexrponnbie
CHCTCMBI TCIICKOMMYHHUKAIIMK U CBsA3K» 110 Hatpasienuio 11.03.01 "Pajuorexnuka’.

3ajaun Haxomuth onrumarbhbie yeioBus Ui IpOTEKaHUS XHMHUCCKHX IMPOIECCOR;
JUCHHITITHHEBI OIHUCBIBATL XUMU3M OCHOBHBIX XHMHYECKHX [POLECCOB; OBJIAJICTh IPUEMaMHU
H MCTOJIMKAMH pCHICHW A KOHKPCTHBIX 3a/1a4 M3 PA3JIMIHBLIX Pa3JIC/IOB XUMHH;
| ay - BLISIBIISITL B3AUMOCBSI3H MCIK/TY OT}[CHI)HI)IMEE\'HMH‘ICCKVIMH ﬂ})()l_lqiﬂ&lli,_ . ]
Ocnosuble 1. OCHOBHBIC HOHSTHS U 3aKOHBI XUMHH
pasieiibl / Tembl 2. Crpoenue BelecTsa
AL 3. OCHOBHbIE 3aKOHOMEPHOCTH XMMHUECKHX PeaKiinii
4. PacTBOpLI M JIPYTHE UCIIEPCHBIC CHCTEMBbI
5. DIEKTPOXUMHUYECKHE [TPOILECChI
0. DJIEMEHTBI KAYECTBCHHOTO M KOJIMYECTBEHHOIO aHa/In3a
L 7. Bmcor«mmwxyus;pHbxc COCAMHCHMS

2 TlepeveHb MIAHHPYEMBIX PE3YJLTATOR 00yvenust o AMCHuIInHe (MO/1y.110),
COOTHECCHHBIX ¢ HHINKATOPAMH JOCTHIKECHHSI KOMITCTCHIHIT

[ponece m3yuenns aucimmmnbl « XUMHs» HampasieH Ha (GopmupoBanue cieayronmx
Komnerennni B coorseretsun ¢ PIOC BO u ochosHoil 06pasoBatesibHOil IporpaMMon (rad-
Jmna 1):

Tabanna 1 — Komrerenimy u nijmkaropbr nx JIOCTHIKCHMSI
Mumkatopsl loctukenus ‘

Kot u nHaumenonanme [lrannpyemble pe3yabrarbl |

KOMITETCHITHH O0YYEHUS 110 JIMCIHUITIHHE
YHuepcanbhpie
St OOuienpodeccHonanbbie

OI1K-1 [Ipumensier 3nanus ecrecTen- 3uaTh PyHIaMEHTAIBLHBIC TOHS-
CIIOCOOHOCTD  HPC/I- | HBbIX HAYK B HHIKCHCPHOM MPAKTH= | TSI, 3aKOHBI H TEOPHH COBPE-
CTaBJISITh QICKBAT- | K€ NPOCKTUPOBAHUSA OMOTEXHUYE- | MEHHO M KJIACCHYCCKOM XH-
HYIO COBPEMCHHOMY | CKHUX CHCTCM M MEJMIIMHCKUX H3- | MHU, OCHOBHBIC XHUMHYECKUE
YPOBHIO SHaHWW | Jiesinii SBJICHUS.
HAYYHYIO KapTHHY YMeTb NPpUMEHSITEH (PU3HUeCKHe
MHpa Ha OCHOBE 3Ha- 3aKOHBI U MaTeMaTHUECKHE Me-
HHUS OCHOBHBIX I110J10- TOAbI JUJT peuICHus 3a1a4v Teo-
JKEHHH, 3AKOHOB M PECTHYCCKOI'O U HPHUKJIaTHOT'O
MCTOJ10OB CCTCCTBCH- X'dpill(’l‘@p'd

HBIX HayK M Marema-
THUKH

Brajsers HaBblKaMH 11OCTAHOBKH

H ITPOBC/ICHM S XUMHUYCCKOI'O
DKCIICpUMEHTaA,  00paboTKH M
aHa/lM3a pe3yJLbTaToOB JUIsl pe-

[ICHHUA MPAKTHYCCKUX 3aj1a4

[Tpoeccnonainbbie

|




3 MecTo AMCUHIIMHBE (MO/YJI5) B CTPYKTYPE 00pa30BaTe/JIbHOI HIPOIPAMMbI

Jlucumniauna « Xumusi» u3ydaercs Ha 1 kypee(ax) B 1 cemecrpe(ax).

Jlucrmnauna BXOAUT B coctaB Osoka 1 «/lucummiannel (MOAYIH)» W OTHOCHTCS K

00s13aTCIILHON YacTH

ﬂﬂﬂ OCBOCHHA JIMCHHITIIMHDI HCO6XOJII/IMIJI 3HAHWA, YMCHHA, HABBIKH U (unu) onotm
H/?Lll\’l’llll‘lCC’I\'()[I ()G}H’nc{’lhl'!()('lnll, C(l)OpMI/lp()BaHHblC B IIponecce M3yvcHu:d JIMCLHUIIINH / Ipak-

TUK: OCHOBBI O@30MACHOCTH JKU3HEIEITeIILHOCTH, XUMUS, DU3HuKa.

3HaHusl, YMCHHS U HABbBIKH, C(])Ole/lpOBaHHblC HpHU U3YUCHWUN JIMCHUITITHHBI CXHUMHUSD,

6}/]1_\/'1‘ BOCFI‘DC(SOBE{HI)I IHPH U3YUCHHUH TTOCIIC/IYIONIUX JIMCIIUITIIUH (DUUKA.

4 O0bem IMCHHIIHABLL (MOYJ/ISI) B 32UeTHBIX ¢/ IHHUIAX ¢ YKAZAHHEM KOJIHYeCTBA
AKAAEMHYECCKHX YaCOB, BbIICJCHHBIX HA KOHTAKTHYI0 Pad0Ty 00Y4aI0MHXCs ¢
npenojgaBaregaeM (10 BHAAM YYCOHBIX 3aHSITHH) U HA CAMOCTOSITEJILHYI0 padoTy

00yUarommXxest

OO0was Tpy10eMKOCTh (00beM) JIMCIUIUIMHDI cocTaBiseT 3 3.¢., 108 akaj. vac.
)'LlCIIPCJICJICHMC ()6'])6‘\\421 JIMCIIMTTJIMHBI (MOJL)’J]H) ITO BHU1aM \"HCGHHX 3aHSITUH [pejcraBp-

J

JeHo B Tabmuie 2.

Tabuuna 2 — O0beM JHCIHIITHHBL (MOJTYJIsT) 110 BHAAM YUeOHBIX 3aHsTHIT

O0beM JTHCHHILIHHDI

Bcero akanemn-
YEeCKHX 4aC0B

()611[21}1 TPYAOCEMKOCTL JIMCIHUITINHDBI

108

Konrakruas ayinropHas padora o0y4alomuxest ¢ npenojgasaresiem (o
BH/IAM YUCOHBIX 3aHATHIT), BCEro

B Tom unce:

JAHATHUS JICKIIHOHHOTI'O THIIA (JlCKI,Ll/lH U UHDBIC y‘lc6111>lc SAHATHUS, npe;ly-
CM'd'l‘pHB'(Il()l,l,ll/lc llDCHMylJiCC'l'BCHHle llt‘pt‘]l’d‘{y yHCGlit)ﬁ l/lll(l)()[)M'dlLMl/] I[ne-
| 1arOrM4ecKiMn paboTHHKAMH)

16

3AHSITHSI CCMUHAPCKOT0 THIHA (CCMMHAPDIL, PAKTHYCCKUC 3aHsITHSI, 1TPAK-
THKYMDbIL, JIa00paTopHbiec padOThl, KOJUIOKBHYMbI H HHBIC aHAJIOIHYHBIC 3a-
HSATHSI )

(kll\'l()C'l'()ﬂ'l'CJll;ll:Hl pkl()()'l'&l ()6)"[‘("()lllllXC$l H KOHTAKTHAsI p&l()()'l'&l. BKJIIO-
darouias rpyrioBbie KOHCYJIbTAllMU, HHMBUAYAIBHYIO padoTy 00yuaro-
LIUXCH € IIperojiaBaressiMu (B TOM YUCIIC MHMBH/IY AJIBHBIC KOHCYIIBTAIIMH);
B3aUMOJICHCTBUC B YICKTPOHHOM HH(DOPMALMOHHO-00pa30BaTC/IIbHON Cpejie
By3a

60

[Ipomexcyrounas arrecranust o0ydaommxcest — 3ader ¢ O1eHKo




S Coaepxanne THCHUILIHABI (MO/LYJISI), CTPYKTYPHPOBAHHOE 110 TEMAaM
(paszjes1am) ¢ yKasaHueM OTBE/JIEHHOI'0 HA HHX KOJIMYECTBA AKAIeMHYECKUX

JaCOB H BH/10B YUeOHO0ii padoThI

Tabnuia 3

CrpyKTypa v cOJICP/KaHUE JIMCIUTITMHB (MOJLYJIs1)

Bujbt yueGHoi paboThl, BKIIFOUAS CAMOCTOSI- |
TeJBHYIO PadOTy 00YyUaAIOLIUXCS U TPYI0EM-

KOCTb (B 4acax)
Konrakrnas pabora
Haumenosanue pasicios, Tem u cojepxanne | npenojasaresisi ¢ 00yJarmuMucs
mMarepuasa Jlexkumm Cemunap- | Jlabopa-
CKHE TOpHbIE PO
(npaxkTu- | 3aHATHs
HeCKHe
o 3AHSITHS) )
Texnnka O6e3omacnocTu, oxpana Tpy/ia 2
OCHOBHBIE HOHSTHSI M 3aKOHbI XUMHK 2 4 ¥ 10
CrpocHue BelecTsa - 2 & e 4 e
OCHOBHbBIC 3aKOHOMEPHOCTH POTCKAHKSI XHMH- 1 \ 5 10
| YCCKMX peakiLnii TP AN o 2o
PacTBOpBI M Apyrue JAMCHEPCHBIC CHCTEMBI 2 & 2 10
DIICKTPOXHMHUCCKHE TTPOLICCChI 3 3 2 10
DIIEMEHTBI KAYECTBCHHOI'O M KOJIMUYCCTBEHHOIO 5 5 5 6
aHajn3a
BbicokoMouiekyisipabie coeIHHeH1s 2 P 2 6
UTO1ro
10 AHCHHILIHHE 16 % 16 i

6  Bueayauropnasi camocrosire/buas padoTa 00yYAKOMIMXCS 10 THCIHILIHHE

(Mojy.110)

”pl/l HJTaHHUPOBAHHUH CAMOCTOSITCIHbHOM pa60'r1>1 CTYJACHTY PCKOMCHIAYCTCsI PYKOBOJ-
CTBOBATLCA CIC/IYIOUIUM pacIipe/IC/ICHUCM YaCcoB Ha CAMOCTOSATCIILHYIO pa60'ry (Ta6jll/lll'd 4)

Tabiuna 4 — Pekomenjiyemoe paciipe/ieJieHie 4acoB Ha CaMOCTOSTEIbHYIO padoTy

s KOMIOHEHTBI cAMOCTONTEIbHOI padOThI KosmuecrBo yacos
| MI3ydenne TeopeTuiecKnx pasacaoB AHCIUILIMHbI B
| Hojroroska K 3aHITHIM CEMHHAPCKOTO THIIA 16
[loaroroska k sabopatopusim pabotam, odopmiierue 1abopaTopHo- 28
'O JKypHaJia, 1nHoJIroroBKa K 3almre Jl’d()()p'd'l‘()prlX }')2160'1‘; [OJATIOTOB-
_1<a H ()(])QPMJICHHC l\”O]l'[‘p()JlbllOﬁ pllGO'l'bl i S PSS,
60

7 Ouenounpie cpeacTBa Isl POBEACHHs TEKYIEI'0 KOHTPOJISI U
lll’)()NlC"/l\"y'l'O‘lH()i"l arrecrauvuu ()Gy'mloumxcu o JUCHuIInHe (M())ly.)ll())

DOHI OLEHOUHBIX CPEJICTB JUISL [POBEJCHUS TEKYIIEro KOHTPOJS YCHEBAEMOCTH U
IPOMEIKYTOUHOH aTTecTaluu mnpeactasicH B [punoxerun 1.

[osnplit KOMIIEKT KOHTPOJIBHBIX 3aaHMil MM HHBIX MATEPHAIOB, HEOOXOAUMBIX UL
OILICHHUBAHHU I PE3YJILTATOB 06'\"!C11Hﬂ MO JIMCIHUITIITHHC (M()jl'\,"ﬂl()‘). llleKTHKC XpaHHuTCsA Ha Ka-

(l)6,’[}36—DZI';DH()O'["IHKC B 6}”\43)1(1[()!\1 H DJICKTPOHHOM BHJIC.

5



8  Vuedno-meroanueckoe n undopmanuonnoe odecnedenne HCIUIIHHDI
(Mo/xyJIst)

8.1 OcunoBuas Jureparypa
I Axmeros. H.C. OGwmas n Heopranudeckast Xumust : yueOHUK Jutst By30B / H. C. AXMETOB.
-¢ U3/L., ucup., 4-¢ u3jL., uenp. - M. Boicuias wikona: Akagemust, 2003; 2001; 1998. - 744c.
K3
20 mmuka, HJL OOwmas xumust : yuebuuk aaa Bysos / H. JI. [imbka; noj pen.
B.A.Ilorkosa, A.B.babrosa. - 18 -¢ usn., nepepab. n jon., 17-¢ usj., nepepab. u jom. - M.:
[Opaiit, 2011. - 886¢. 39895K3
3Tmanka, HJL 3ajpaun v ynpaxnenns no obmei xuvun / H.JL Tinnka. —usp. crep.- M.
KuoPyc, 2011. - 240c¢.
4®posios, B.B. Xumus : yqebnoe nocobue st By3os / B. B. ®posios. - 3-¢ u3i., nepe-
pad. n jton. - M.: Beicuast mikoda, 1986. - 543¢. u3-25k3 a0-659K3
SEadpumon, B.M. OcuoBbl oOmeit xumuu [ Dnekrponnsiii pecype| @ yueGHoe 1oco-
oue/B.1U.Endumon, 2-e uza. - M.: HULL UHOPA-M, 2015. - 256 ¢. // ZNANIUM.COM : snek-
TPOHHO-OMOIMoTeuHas  cucrema. — Pewunm toctyma:  http://www.znanium.com/catalog.php.

°
33

OIpaHMYCHHbIA. — 3aril. ¢ sKpana.
8.2 Jlonoamnreabuast ureparypa

I Koposun, H.B. O6mas xumust : yueGuuk st cryaentos By3os / H. B. Kopoeun. - 9-¢
u3JL., nepepad. - M.: Beicwas mkosia, 2007; 2004; 2000; 1998. - 557¢. 31 9x3

2Vraii, LA, OOuias u Heopranudeckast Xumust : yueOnuk s By3os / 5. A. Vraii. - 4-¢
u3JL., ctep. - M.: Boicinas mkona, 2004; 2002; 2000; 1997. - 528¢. 975k3

8.3 Me’ro,uwleucue YRa3aHusl VIl CTYJACHTOB 110 OCBOCHHIO JIMCIHIIIHHbI

I 3aKkoH HKBUBAJICHTOB: Metojaunueckue ykazanus /Coct. B.B. Cazonor. Komco-
MOJIbCK-Ha-Amype: Komcomorbeknii-na-Amype roc. Texn. yu-t, 2002, — 8 c.

) Komruiekenple coeunenus: Metoudeckue ykasanus /Coct. B.B. Tener.
Komcomoibek-na-Amype: T'OYBITO «KHATI'TY », 2003. — 8 c.

3. CKOPOCTL XUMHYECKHX peakiimii. XUMHUECKOEe PABHOBECHE.: METOIHUECKHE yKa-
3aHust K JslabopatopHoit pabote no kypey «O6mas u neopranuueckas xumusy / cocr. : H.JI.
Hazapenko. — Komcomosbek-na-Amype: IOV BITO «KuAI'TY », 2015. - 10 c.

4. Karanns: meroamueckne ykasanust K J1abopatophoii padore no kypey «Ofmas
xumus» / coct. H.J1. Hazapenko. — Komcomosnbek-na-Amype : @IBOY BITO «KaAI'TY»., 2015,
-8 c.

5. PacTBOphI @ MeTOIMUECKHE yKA3aHUS K BBIIOJHEHUIO J1a0OPATOPHOi paboThl 110
Kypey «Obmas xumus» / coer. H.JI. Hasapenko. — Komcomosbek-na-Amype: ®I'BOY BITO
«KHAT'TY», 2015, 7 c.

6. Kecrkoers Boab: Merojmteckne ykasanus Kk nabopatopHoii paGoTe 1o o01ieii
xumun/ Coer. MU, 3onorapes. — Komcomonbek-na-Amype: FOYBITO «KuAI' TV », 2004. - 7 c.
7. DICKTPOIMTHYCCKAS JIMCCOLMALLMS METOJIMUECKHE YKa3aHus K J1abopaTopHOii

pabote no Kypey «O0was n Heopranuueckas Xumusy» / coer. : B.B. Tenenr — KoMcomonbek-na-
Amype: ®I'BOY BITO «KuAI'TY», 2015. -9 ¢.

8. ['uaposns coneit: Merojmueckne ykaszanus /Cocr. H.B. Pemusosa, H.J[. Haza-
perko. Komcomolbek-na-Amype: FOVBITO « KHAT'TY», 2008. — 17 ¢.
9. ()Kl/lCJll’]’l‘CJH)lIO-BOCC'I‘&I[IOBH'I‘CHI)Ill;lt‘ pPCaAKIMH: MCTOJIHYCCKHC YKazaHus K BbI-

MOJIHeHHIO staboparopioit padorel o kypey «O6uas xumus» / cocr. MU, 3onorapes, H.J1.

Hazapenko — Komcomonbek-na-Amype : @I'EOY BITO «KuAI'TY», 2015. — 10 c.
6



10. DIIEKTPOXUMHYECKast KOpposus Metaiuios: Merojnuaeckue ykasanus / Coer. U,
3osotapes. - Komcomosbek-na-Amype: KoMcoMOsIbCKuii-Ha-AMype rocy1apeTBEHHBIH TeXHH-
dyeckui ynusepeuret, 2008. - 12 c.

i3 Dunexrposns: Meroaunueckue ykazanust /Cocr. MW, 3omorapes. — KOMCOMOIILCK-
Ha-Amype: 'OYBIIO «KHAT'TY», 2003. — 10 c.

2. P — 9JIEMEHTBI: MCTOJMUYECKHE YKA3aHHsl K BBIIOJHEHHIO JJAOOPATOPHOM padoThl
no kypcey «OOmias u Heopranuueckas xumus»y / coct. T.A. Kynukosa. — Komcomonbck-na-
Amype : @I'BOY BIIO « KHAI'TY», 2016. - 10 c.

13, d — syemenTel: MeTOANYECKHE YKA3aHUsI K BLITOJIHEHUIO Ja00paTOpHBIX paboT 110

Kypey «OO0wast n Heopranuycckas xumusy / coer. T.A. Kynnkosa. — KoMcoMosbeKk-Ha-AmMype :
OI'bOY BIIO «KHATI'TY», 2011. - 12 ¢.

14. Opranuueckue MoauMephbl: METOJIMYECKHE YKA3aHUsl K BBINOIHEHHIO TabopaTop-
HBIX pabot 1o kypey «Ob6mast xumus» / coct. I"M. Pemuzon. — Komcomonnek-na-Amype
GI'BOY BIO « KHAT'TY». 2004, — 11 ¢.

YKazanHple  METOJIMYECKHe  MaTepHallbl  TaKIKe  PasMCLICHBl 110 aJpecy:
https://knastu.ru/students/JIMuHbBIi KaOUHET.

8.4 Cospemennbie npogeccHoHaIbHbIe HA3bI JAHHBIX H HHPOPMATTMOHHbIE
CHPABOYHBIC CHCTEMbI, HCIOJIB3YEeMbIe IPH 0CYIIECTBICHHN 00PAa30BATEJLHOI0
npouecca mo AuCIuninue

1. Pedeparusno-oOubaunorpapuueckue 0aspl jannbix BUHUTHU 10 ecrecTBeHHbBIM
Haykam (http://www.viniti.ru/products/viniti-database) » "Xumus", "®usuka”, "buosorng" u apyrue

. Mudopmanmonno-nonckosas cucrema PeaecpaibHOrO HHCTHTYTA [POMbBIIIICH-
HOU cOoOCTBCHHOCTH (http:/inew.fips.ru) » TlosiHbie TEKCTDI POCCUMCKHUX TTATECHTORB U 3aSIBOK

3, baza jiannpix MINCRYST (http://idatabase.iem.ac.ru/mincryst) » Kpucramiorpadu-
uecKkHe Jannksie Mmunepanor Mucruryra skenepumentainnoi munepanoruu PAH

4, bank jtannwix  PAJIDH  (http:/iwww.chem.msu.su/rus/chinfo/raden/welcome.html) P>
CoziepkuT HHGOPMAIINIO 10 PAJMAMOHHBIM W YHEPreTHUECKMM T1apaMeTpam JIBYXaTOMHBIX MO-
JICKYJI

5. basa jannbix "lTepmuueckne koncrantel BeriectTs' (http://www.chem.msu.sulcgi-
bin/tkv.pl?show=welcome.html)

0. Alkalinity Calculator (or.water.usgs.gov/alk) » basa jannbIX 110 HIEJI0UHOCTH U
METOJIaM €€ OIIpeJIe/ICHUSI.

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

JCPKAT UHPOPMALIMIO 110 MUKPOOHOTHUECKHM OHOKATATHTHUYECKHM PEaKIHIM | Criocodam Ou-
oJlerpaaliii KCeHOOHOTHKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) P pecypc.
IPC/IHASHAYCHHBIN JUIS YYCHBIX W OMOJIMOTEUHBIX PadOTHUKOB, KOTOPBIM HYKHA JIOCTOBEPHAS
Onbimorpaduueckast MHGOPMALMSL; TOZBOJISIET ONPEIEIUTL MM MOATBEPIUTh HA3BAHUS W a0-

Opesuatypbl KypHaios, BkioueHnbix B ykazarean Chemical Abstracts Service (CAS) ¢ 1907
roja.
9. Chemical Data Access Tool (java.epa.gov) » undopmaits o 310poBbe 1 6e3-

onacHocTH npejcrapiennas EPA nox konrposem Toxic Substances Control Act (TSCA), uto0sl
y3HaTh OOJIBIIC O XMMHKATAX, KOTOPBIC HPOU3BEACHbI uian umnoptuposansl B CIIA.,

10. ChemExper Chemical Directory (www.chemexper.com) » Karaior xumuue-
CKHMX BCILECTB W UX MOCTABIIUKOB.

11. ChemDB Web Interface Index (edb.ies.uci.edu) P ChemDB npesiaraer 6ec-
[JIATHBIH OHJIAHH MHCTPYMEHTApHit 10 xumuu. Texyimas Bepeus coepkut 6oiee 4 MIIH Oruca-
HUH coe/iuHennii u OoJiee 8 MIIH H30MEpOB.

12. Chemical Search Engine (www.chemindustry.com) P basa nanmuix o dgapma-

o



KOJIOTUYECKOH U OMOTEXHHYCCKON HHAYCTPHHU, HAYYHOMY o60pyuoBaHmo u 1. 1. Umeercst kata-
JIOI" KHHT, CIIPABOYHUKOB, KYPHAJIOB H OIOJIJICTCHEH.

13. Chemical Structure Lookup Service (cactus.ncinih.gov) » «Anpecnas knnra»
MO0 XUMHUYCCKUM CTPYKTYpaM. OObeAMHICT HECKOILKO 0a3 JJAHHBIX 110 XHMHH.
14. ChemSpider (www.chemspider.com) » Pecype otkpsiToro gocryna, obecre-

YMBAIOMIMA JIOCTYI K MHJIJIMOHAM OIUCAHUH XUMHUYECKUX CTPYKTYP. [ToMck mpoBomTes 1o ne-
CKOJILKKUM Oazam, B Tom uncsie PubMed u NCBI Entrez u jp.

15. ChemSynthesis (www.chemsynthesis.com) P bBasa JaHHbIX XMMHYECKHX Be-
LIECTB, COACPIKUT TAKKE HHYOPMAIIMIO 110 METO/[aM MX CHHTE3a U (PU3MUECKUM CBOMCTBAM, Ta-
KHM KaK IJIOTHOCTD, TOUYKA IJIABJICHHUSI, TOUKA KHITEHUS W T.J1.

16. Crystallography Open Database (www.crystallography.net/cod) » baza nan-
HBIX KPHCTAJUIMUYCCKUX CTPYKTYP OPraHMYeCKUX, HEOPraHUYECKUX, METAIIO-OPraHMuecKuX Co-
C/IMHCHUI U MHUHEPAJIOB, 3a UCKIIIOUCHHEM OHOTTOJIMMEPOB.

17. EarthChem (www.earthchem.org) P Caiit npeuiaraet j10cTyn K reoxuMuue-
CKOM, IIETPOJIOIMUECKOM, Te0XpoHOIOrHUeckoil nudopmariu, B Tom uresie uepes the EarthChem
Library, the EarthChem Portal(6asnr nannpix PetDB, SedDB, GEOROC, NavDat, USGS, and
GANSEKI), PetDB. NAVDAT, SedDB. and Geochron.

18. eMolecules (www.emolecules.com) P 0a3a JJAHHBIX 110 UCCIICTOBAHNUIM B 00JIa-
CTH OPraHUYECKOM XUMHUH.
19. Jmol (jmol.sourceforge.net) » bpaysep JAVA s noucka mzobpaxkennii xu-

MHUYCCKHX CTPYKTYP B hopmate 3D, B ToM uncsie GHOMOICKYJI, KpUCTAIIOB 1 T. J1. [lpe/uiaraer-
¢Sl TAKIKE aHUMUPOBAHHAST JICMOHCTpAIHs.

20. NIST Chemistry WebBook (webbook.nist.gov) P Caiir npegocrasiser goctyi
K JIAHHBIM 110 XUMHH 1 Qusuke. Kosueximn nojiepsxnsatores [porpammoii NIST.

21 Organic Chemistry Portal (www.organic-chemistry.org) » Ilopran juis Xumu-
KOB-OPI'aHUKORB.

22. Organic Chemistry Resources Worldwide (www.organieworldwide.net) »
[Mopran npejuiaraet aHHOTHPOBAHHBIN KATAJIOT CAlfTOR 110 OPraHUYCCKON XUMUH.

23 PubChem Project (www.syntheticpages.org) » Ilouck Gonee 8 MIIH coe/He-

HUE 110 pasinunbiM kpuTepusm. Caitt nojuiepixnBaeres HaumonajibHbIM HEHTPOM 110 OHOTEX-
HOJIOTHSIM.

24. Spectral Database for Organic Compounds. SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) P baza janubIx 110 criekrpam opranuueckux coennennii. oyiepiknpaer-
¢ HaroHaabHeiM MECTHTYTOM MEepe0BOH MpoMbliieHnoii nayku 1 texnonornu (National
[nstitute of Advanced Industrial Science and Technologies), Sonmus.

25. spectroscopyNOW.com (www.spectroscopynow.com) » BecruiaTHblii OHJaiin
pecypce 1o CHECKTPOCKOITHH H CIICI\’TPOMC']’])HH (’)J’lCKTPOHHblC JKypHaJibl 110 ATOMHOM OMHNCCHH,
JIA3CPHON U IIa3MeHHOMH criekTpockonuu, MK crektpockorin, paManoBeKkoii CleKTpocKonnm i
1np.).

26. SPINUS-WEB (www2.chemie.uni-erlangen.de/services/spinus/) » Criekpoi i
SIMP XUMHWYCCKHUX CJIBUTOB, KOHCTAHTDHI B'%’d”MO][Ci/iCTBH5[. U TTOJIHBIC CITCKTPbI MOJICKYJISIPHbBIX
CTPYKTYP.

27. SyntheticPages (www.syntheticpages.org) P 1o Ocecruiarnas MHTEpaKTHBHAS
0a3a JIaHHBIX 110 XUMHUYCCKOMY CHHTE3Y.
28. TOXNET (toxnet.nlm.nih.gov/index.htm) P baza JauHbIX 110 TOKCHKOIOTHH,

OIACHBLIM XUMHUYCCKHUM COCJIMHCHUAM, COCTOSIHHIO ()l\'p)’“/l\’ill()l,[ICﬁ CPC/Ibl U 3/I0POBbSI.

8.5 Ilepeuenn pecypcoB HHPOPMATHOHHO-TEIEKOMMYHHKAIMOHHOI CeTH
((Mll'l'CpllC'l')), l'lCOﬁXO[ll/lelX JUISE OCBOCHUA JIMCUUITJIMHBI (MO,L[yJ]ﬂ)

I. Buxuneaus http://ru.wikipedia.org
2. Xumnucckuit noprai http://www.xumuk.ru
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3. Hayunas sinekrponnas 6ubanorexa el IBRARY RU [Dnexrponnblii pecype]. - Pexum
nocryna: http://elibrary.ru, cso6o,HbIii.

4. Ecrecrennonayunbiii oGpasosarenbhpIii mopra [Dnexrponnblii pecype]. - Peskum jio-
cryna: http://en.edu.ru. croGOHbI,

8.6 Jnuensuonnoe n ¢B00OHO pacupocrpansiemoe HPOIrpaMMHoOe ()()e(‘"C'leHlle,
HCITOJIB3yeMoe 1npu OCYIIECCTBJICHUH 06[)%130!32[1‘0.)11)"0(‘0 npouaecca
O JHCHHITJIUHE

Tabimua S — Ilepedenb HCONB3yeMOro NporpaMMHOro obecrieueHus

~ Haumenosanme 110 ~ PekBusutTel / yenosus ucnonn3oBanust o Pt
Microsoft Imagine Premium Jlunensuonneiii jorosop AD223 Ne008/65 o1 11.01.2019
L()pcn()l‘ﬁce CBOOOIHAS JMLCH3HS, YCIIOBHS MCITOTB3OBAHUS 110 CChLIKE:
https://www.openoffice.org/license.html

9  Opranu3auHoOHHO-IICAATOIHICCKHC YCJI0BUS

Opranusains 0dpa3oBaTebHOTO Mporecca periaMenTHpyercs y4eOHBIM IJTAHOM M pac-
MACAHUCM yUCOHBIX 3aHsaTHH. SI3bIK 00yuenus (nmperojasanus) — pycckuit. Jlns Beex BMJIOB
AYAMTOPHBIX 3aHATHH aKaJICMUYCCKHIT Yac yCTAHABIMBACTCS [IPOJIOIKHTETLHOCTBIO 45 MHUHYT.

Hpu Gopmuposannmn cBoei wHANBUYAIBHO oOpaszoBare/ibHOi TpaeKTopun 00yuaro-
WHIACA UMCCT NPABO Ha Mepe3adeT COOTBETCTRYIOMNX JAMCIMILIHE 1 MpO(hECcCHOHATBHBIX MOJLY-
JIEH, OCBOCHHBIX B IPOLECCE HPEALICCTBYIONIET0 00y CH S, KOTOPBIH 0CBOOOKAACT 00yUalole-
'ocst OT IIeO6XO}IHMOC'l‘H HX TTOBTOPHOT'O OCBOCHMUSI.

9.1 ObpasoBare/bHbIC TEXHOIOIHN

YUEOHBIH IPOIECC NPH MPEHOJABAHUN KYPCa OCHOBBIBACTCS HA MCTIONB30BAHNHI Tpaju-
IHIMOHHBIX, MHHOBAIIMOHHbIX H Hll(l)()]’)M‘dllH()lHIle OGp‘d'i()BLl'l'CJll)HbL\’ TEXHOJIOTMH. 'l‘péijll/llll/l()H—
HBIC ()6})21'%0[%8'[‘61[])[[l)lC TCXHOJIOTHMH [PCACTABJICHBLI JICKIIMSIMU U CEMHUHaApPCKUMH (HpaKTI/ILleCKI/I-
MH) SAHATHSAMMN. I/IHHOB’dllMOHHble O6p’df3()l}a"l'€ﬂb]lble TEXHOJIOTUU HCITOJIB3YVIOTCS B BUJIC HIMPO-
KOTO HPUMCHCHHS aKTHUBHBIX M HHTEPAKTUBHBIX (DOPM 1POBE/ICHMS 3aHSATHIA. Mudopmanmonnnie
00pasoBaTE/IbHBIE TEXHOIOIHH PEaTU3yIOTCS YTeM AKTHBH3AINH CAMOCTOSTENbHOIN padoThI
CTYACHTOB B HH(POPMAIHOHHOH 00pasoBaTe/bHOI cpejie.

9.2 3aHsTHs JCKIMOHNOI0 THHA

JIEKIIMOHHBIH KYpC npestnoaraet CHCTEMATU3MPOBAHHOC H3JI0KEHHE OCHOBHBIX BOIPO-
COB yueOHOro rana.

Ha niepBoii nexumn siekrop 00s3am npe/tynpeanTs CTYJICHTOB, IIPUMEHUTEIILHO K KAKOMY
OazoBomy yueOHIKY (yueOHUKAM, yueOHbIM MOCOOHUsIM) Oy1eT HPOUYHTAH KypC.

Jlektmonnmpiit kype goipken jpaBath HanGONILLING 0ObEM undopmaruu 1 odecneynBarh
Oostee riybokoe nonumanme y4eOHpIx BOTIPOCOB IIPH 3HAYUTE/ILHO MEHBIIEH 3aTpare BpeMeHH,
4eM 9TO TpedyeTcest OOJIBIIMHCTBY CTYICHTOB HA CAMOCTOSTENbHOE M3ydeHHEe MaTepualia.

9.3 3ausTust CeMHHAPCKOTO THIA

CeMHHApCKHE 3aHATHS NPEICTABISIOT COBON JTAM3ALIIO JIeKIIHOHHOIO TEOPETHUCCKO-
O MaTepuaia, MpoBOJSTCS B LEJIAX 3aKPCIUICHUs Kypca M 0OXBAThIBAIOT BCE OCHOBHBIC pasJieibl.

OcHoBHO#H (OPMOIT IIPOBE/ICHUS CeMUHAPOB SBJIsIETCS obcyxaenue nanbosee mpodiem-
HBIX 1 CIIOKHBIX BOIIPOCOB 1O OTIAE/IBHBIM TEMaM, a TaKike pa3bop NPUMEPOB M CHTYAlMH B
AY AU TOPHBIX YCIIOBHSIX. B 0651361}{1'1()01‘“ HpernoaaBareist BXOAT: OKazaHue METOJJIMYECKON 110-
MOIIH H KOHCYJBTHPOBAHNE CTYJICHTOR 110 COOTRETCTRYIONIMM TeMaM Kypea.

AKTHUBHOCTH Ha CCMUHAPCKUX 3AHITUIX OLLCHUBACTCS 110 CJIEIYIOIUM KPHTCPHAM:
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* OTBETHI HA BOIPOCHI, MPe/IIaraeMble MperoaBaresiem;

* YYACTHE B JINCKYCCHSX;

* BBITOJIHEHUE MTPOCKTHBIX M MHbIX 3a/IaHUH;

* ACCUCTUPOBAHME TPEIIOJIABATEIIO B [IPOBE/ICHUHN 3aHSTHIA.

OTBeT J0JIKeH ObITL apryMEeHTHPOBAHHBIM, PA3BEPHYTHIM, HE OTHOCTOIKHBIM, COAEPIKATE
CCBIJIKM HA UCTOYHHUKH.

JIoksiazbl M ONIMOHUPOBAHKE JOKJIAIOB MPOBEPSIOT CTCICHD BIIAJICHHS TCOPETHUYCCKUM
MaTCPUAIOM, @ TAKKC KOPPEKTHOCTb U CTPOTOCTh PACCYIK/ICHHUIA.

OreHnBaHue 3a/laHui, BBITOJHEHHBIX HA CEMHUHAPCKOM 3aHSTHH, BXOJAMT B HAKOILJICH-
HYIO OIICHKY.

9.4 CamocrositesibHasi padoTa 00yUYalOUXCSI 110 AUCUMILIMHE (MO/1YyJ/1I0)

CamocrositesibHast padoTa CTYJICHTOB — 9TO HPOLECC aKTUBHOIO, LEJICHAIIPABICHHOTO
IPUOOPETEHUS CTYICHTOM HOBBIX 3HAHUH, YMEHHH 0€3 HEHOCPEACTBEHHOIO Y4acTHs [1Perojia-
BATEJIsl, XAPAKTePU3IVIOLIMICS TPEJIMETHON HANPABICHHOCTBIO, A(PPEKTUBHBIM KOHTPOJIEM M
OLICHKOH PE3yJIbTaTOB ACATCILHOCTH 00yUaIOmerocs.

[lean camocTositebHOR paboThl:

© CHCTEMAaTH3alMs U 3aKpeIICHHE TTOJYUEHHBIX TEOPETHYECKHX 3HAHUH M IIPAKTHYECKHX
VMEHUM CTYJICHTOR;

© yrayOseHHe U paclIMPEeHHe TEOPETHUCCKUX 3HAHMIA;

* (pOPpMHUPOBAHME YMEHUH MCIOJIB30BATH HOPMATHBHYIO M CHPABOYHYIO JIOKYMCHTALMIO,
CHEIHAIBLHYIO JIMTEPATYPY:

© pasBUTHE MO3HABATEJILHBLIX CIIOCOOHOCTEH, aKTHBHOCTH CTYACHTOB, OTBETCTBEHHOCTH H
OPraHUu30BaHHOCTH;

- opMHpOBaAHUE CAMOCTOSTEIBHOCTH MBILIJICHUS, TBOPUYCCKON MHUIIMATUBBL, CIIOCOOHO-
CTEeH K CAMOPA3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CAMOPEAIM3AIINN;

* Pa3BUTHE MCCIICIOBATELCKMX YMEHMH M aKaJIeMUYCCKUX HABBIKOB.

CamocTosiTenbHas padoTa MOKET OCYHIECTBISTHCS MHIMBUYATbHO MIIM IPYIIIAMH CTY-
JICHTOB B 3aBUCUMOCTH OT LEIH, 0ObEMA, YPOBHs CII0KHOCTH, KOHKPECTHOH TEMATHKH.

Texnosnorus opraiusaimym caMoCTOsITeIbHON padboThl CTYICHTOB BKIIIOYACT MCIIOJIL30Ba-
HUe HHPOPMAITMOHHBIX H MATEPHATLHO-TEXHHUCCKUX PECYPCOB YHHBEPCHTETA.

Kourposb pe3yabTaToB BHEAYJAUTOPHOMH CaMOCTOSTENIBLHON padOThl CTYJAEHTOB MOKET
MPOXOJIUTH B MUCBMCHHOM, YCTHOM MM CMelIaHHOo (popme.

(,‘T_VIIGIITH JIOJDKHBI TTOJIXOJIMTL K CaMOCTOSATENILHOM pa60'1‘e KaK K HélMB&)KHGﬁLLIGMy
CPE/ICTBY 3aKPCTICHUs M PA3BUTHsI TCOPECTHYCCKUX 3HAHMH, BHIpAOOTKE C/IMHCTBA B3IVISIOB Ha
OTJICJIBHBIC BOIPOCHI Kypead, NPUOOPETEHUS! ONPEJICIICHHBIX HABBIKOR 1 MCIIOJIB30BAHMS 1Tpodec-
CHOHAJILHOM JINTEPATYPBI.

9.5 IVIC'l'()JlH‘lCCKMC YRasaHnus /IJist ()6)"13]()llll/lxc5l 10 OCBOCHHUIO JTHCUHHILIIHHBI

[Ipy m3ydeHHM JIHCHUTIUIMHBL O0YYAIOMMMCS 11eJICCOO0PA3HO BBINOJIHATL CJICYIOUIHE
PEKOMEH/IALIMH

1. M3ydenne yueOHOM JIMCIUTUIMHBI JIOJDKHO BECTHCH CHCTEMATHYECKH.

2. locre u3yuenust kakoro-Judo pasjiena 1no yueOHUKY MM KOHCIIEKTHBIM Marepraiam
PEKOMEH/IYCTCS 110 NAMSITH BOCIIPOM3BECTH OCHOBHbBIC TEPMUHbI, ONPE/ICICHUs, NOHATHS pa3Jie-
Ja.

3. Ocoboe BHUMAHHE cJieyeT yACJUThb BbHIOJIHCHHUTIO OTHCTOB MO HPAKTHYCCKHUM 3aHATH-
SM W MHIMBHJIYQIbHBIM KOMITJIEKCHBIM 38JIaHMSIM HA CaMOCTOSTEIILHYIO padoTy.

4. Best TeMaTuka BOIMPOCOB, H3YYAEMbBIX CaMOCTOSATEIIBHO, 3a/1a€TCs HA JICKIUAX TIPEIo-
JasateaeM. MM ke 1aroTest HCTOUHUKM (B MEPBYIO OYEPE/ib BHOBb M3/IaHHBIC B [IEPHOJAMYCCKOM
Hay4qHOH JmTepatype) st 0oJiee ITaabHOro MOHUMAaHHUs BOIPOCOB, 03BYUYCHHbIX HA JIEKIIHH.

[Ipu camocrosrenboi popaboTke Kypea 00ydaionmecs J10JKHbL:

* TIPOCMATPUBATEL OCHORHBIC ONMPEICICHUS W (PAKTHI:
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* HOBTOPUTH 3aKOHCHCKTHPOBAHHBIMN Ha JICKIIMOHHOM 3aHSTHM MaTepUal WU JIOTOJHUTH
Cro ¢ y4eTOM PEKOMEH/IOBAHHOM 110 JJAHHOM TeME JINTEPATYphI;

* U3YYHTb PEKOMCH/IOBAHHYIO JIMTEPATYPY, COCTABIATH TE3UCHI, AHHOTAIIMKA U KOHCIICKThI
HanboJIee BAKHBIX MOMECHTOB;

© CAMOCTOSTCIILHO BBINTOJIHATD 3a/laHUsl, AHAJTOTMYHBIC [TPE/IIAraeMbIM Ha 3aHSITHUSIX;

* MCIIOJIL30BATH JUISL CAMOIPOBEPKHU MaTepHaibl (POH/IA OLIEHOUYHBIX CPEJICTB.

1. MC'I'O)lH‘lCCI\"HC YRasaHud 1npu paﬁ()'l‘c HAl KOHCHICKTOM JICKIHH

B Xoae sieKuHoHHbIX 3aHATHI  HEOOXOAMMO BECTH KOHCHCKTHpOBaHHe yucOHoro marepuana. O6-
paiaTh BHUMaHUE Ha KaTeropuu, GopMyIMPOBKH, PACKPBIBAIOIINE COICPIKAHHE TEX MK MHBIX SBJICHUN
M MPOLIECCOB, HAYYHbBIC BbIBO/bI M IPAKTUYECCKUE PEKOMEHIALMK, TTOJOIKUTEBbHbBIA OMbIT B OPATOPCKOM
uckyccrse. JKenaresibHO OCTaBUTh B padOUMX KOHCMEKTAX 0151, HA KOTOPBIX J1e/1aTh MOMETKH M3 PeKo-
MEH/IOBAHHON JINTEPATYpPbl, JONOJHAIOIIME MAaTEPHA NIPOCIYLIAHHON JICKLIMH, & TaKKe MOAYePKUBAIO-
LHIHE OCO())’PO BAJKHOCTb TEX WJIK UHBIX TCOPCTHUYCCKHUX NoJ0KeHHI. 3a1aBaTh MpenojaBaTeito YTOUHAI0-
LLUE BOMPOCHI C LUECJIbIO YACHEHMSI TCOPETHHECKHX MOJIOKEHUI, PA3PELICHUs CHOPHBIX CUTYALMM. ... 1 T.IL.

2. Meronueckue yKa3saHnust 10 caMocTosITe/IbHOH padoTe HA/l H3yUaeMbIM MaTepHa-
JIOM H HPH HOATN0OTOBKE K HNPAKTHYCCKHM 3aHIATHIAM

Hauunare nano ¢ usydenuns pekomMeH10BaHHON suTeparypbl. HeOOX0AMMO MOMHHTB, 4TO Ha JICK-
LMK 00bIYHO PACCMATPUBACTCS HE BECh MATEpHall, a TOJbKO ero dactb. OcTaibHas ero 4acTb BOCIOJHS-
€TCsl B MPOLIECCE caMOoCToATE/IbHOM padoTel. B css3un ¢ s1um pabora ¢ pekOMEH/I0BAHHOM JuTepaTypoii
obs3arenbHa. Ocodoe BHUMAHKUE TIPH ITOM HEOOXOAMMO OOpaTHThL Ha COJEPKAHHUE OCHOBHBIX TM0OJI0KE-
HHH M BBIBOJOB, OOBACHEHHUE SIBICHUH W (DAKTOB, YSCHEHHE MPAKTHUCCKOrO MPHIOIKCHHS paccMaTpHUBac-
MBIX TEOPETHUECKHUX BONPOCOB. B npouecce 1o paboTbl HCOOXOAMMO CTPEMUTHCS MOHATH U 3alIOMHHUThH
OCHOBHBbIC T0OJIOJKEHUSI PACCMATPUBAEMOrO MaTepUalla, NpUMepbI, MOSICHSIIOLIME ero, a TakKe pazodparTh-
Ci B WIJIKOCTPATUBHOM MatTepualie... U T. 1.

10 Onucanue MaTepuAJILHO-TEXHHYCCKOT0 00eCeHeH s, HCOOX0AMMOT0 1JIsi
()CyllleC'I'BJICHHH ()6[)2]30821'1'6‘”l)l'l()l'() npouecca o JJMCUuMIlJIMHE (M(),’ly'Jll())

10.1 Yuebno-nadboparopuoe odbopyroBanue
Tabnnua 6 — Iepeuens 000pyoBanus sadopaTopun

HanmenoBanue ayiuTopuu

AyJIHTOpHSE _ Menons3yemoe odbopytoBanue
S (srabopatopui )
431/1 JlabGopatopust 001el XUMHUKM | XHMHYECKast 110CY/1a, XUMUYECKUE PEAKTUBBI, W3-

MCPHUTCJIbHBIC U HAI'PCBATCIbHLIC ﬂpI/lGOpI)I. KOM-
[JICKT JICMOHCTPAMOHHbBIX IJIAKATOB.

10.2 Texnuueckne n 2ICKTPOHHbBIC CPEICTBA 00y YCHHSE

JIEKIIHOHHBIE 3AHSITHSI.

/\y;‘lH'l‘UPHH JIJI JICKITMOHHBIX 3aHATHH yK()MllJlCK'I‘()B‘dlll)l MC()CJII)]() M TCXHUYCCKUMHU CPCJI-
CTBaAMHM ()6)"10]”151, CJI}/)K'JII,U/{MH JLTSI llpC}IC'l‘ZlBJ’ICI[Hﬂ leGGIIOﬁ HH(])OPM‘JU,HI/I 60]’]1»].[]01\/'1 Llyﬂ,l/lTO—
pun (HaOOPbI JICMOHCTPALMOHHOTO 00OPYJIOBAHUS (IIPOCKTOP, IKPaH, KOMIBIOTEP/HOYTOYK),
}"lCGH()-HElI'Jl}l,‘Ull)lC lI()CO()H}L TCMATHUYUYCCKHUC HJUHOC'I‘D&ILHH)4
JUts peanus3ainu JIMCHUIUIMHBL TOJINOTOBJICHBI CIIC/IYIOHIME TPE3CHTAIMM:

OCHOBHBIE TTOHSITHS M 3aKOHBI XUMHUA

CrpoeHue BeUiecTBa

OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PeaKIHii
PaCTBOPBI U JAPYTUE AUCTIEPCHBIC CUCTEMBbI
DNEKTPOXUMHUUCCKHE TTPOLECChI

6. DIeMEHTHI KAUCCTBEHHOIO W KOJIMUYECTBEHHOIO aHAJIM3A
BricOKOMOIeKYIISIPHBIC COC/IMHCHUSI

IIpakTudeckune 3aHaTHSL.

B Lo o —

~J
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AYJIMTOPHH JUTSA TIPAKTHUECKHX 3aHATHH YKOMILICKTOBAHbI CHCHMATU3UPOBAHHON MeDe-
JIBIO M TEXHHUECKHMHE CPeJICTBAMM 00yUeH s (IPOEKTOP, IKPAH, KOMIBIOTEP/HOYTOYK).

JlaGoparopHbie 3aHSTHSL.

Jlutst 1abopaTopHBIX 3aHs Tl ucnosp3yercst ayuropus Ne 431, ocnaiiennas 000pyaoBa-
HUCM, YKa3aHHbIM B TadJ1. 0:

Camocrosire/ibHasi padora.

[ToMeleHust JUIsS caMOCTOSITEILHON padoThl OCHAIICHBI KOMIIBIOTEPHON TEXHUKOH € BO3-
MOYKHOCTBIO IMOJAKJIIOYCHUS K CCTH <(I/IHTGPHCT>> h JIOCTYIIOM K I)JIGKTpOHHOIjI I/IH(l)OpMaHI/IOHIIO-
obpazosarenbhoit cpesie KnAI'Y:

- ypranbabii 3a1 HTb KHAT'Y

11 Unbre cBeaeHUs

MCT()J]“‘ICCKHC pCKOMCllLl‘dlIMH 110 O6y‘lCHl/llO JIUI € Ol'pal'll/l‘leHHl)lMH BO3MOKHO-
CTSIMHU 310POBLSI 1 HHBAJINI0B

OCBOCHHME JUCIMILIMHBI 00YYAIOIUMKCS ¢ OrPAHUYCHHBIMH BO3MOKHOCTAME 3/10pOBBA
MOYKET OBbITh OPraHM30BAHO KAK COBMECTHO C JAPYIMMH OOYYAIOUMMHCSH, TaK 1 B OTACJAbHDIX
rpynnax. [peanonaraiores criennaibHbie yCJI0BUs JUIsh MOy UCHUS obpazoBaHus 00yYaOIUMHK-
Csl ¢ OrPAHUUCHHBIMH BO3MOKHOCTSIMH 3/10POBbSI.

[Tpodeccopeko-Tielarornyeckuii cocTaB 3HaKOMHUTCH ¢ 1CUX0JIOTO-(PU3UOJIOTHYECKHUMHU
0COOCHHOCTAMM O0YUAIOIIMXCST HHBAIMIOB M JIMIL ¢ OIPaHHYCHHBIMH BO3MOKHOCTIMI 3/10PO-
BbSL, MHAMBHIYAILHBIMH TPOIPAMMAMH PEaOMINTAIIN HHBATWIOB (IPH HAMYHH). [Tpu HeoO-
XOJIMMOCTH OCYLLECTB/IACTCS JIOMOJIHUTEIbHAs NOAJACPIKKA IIPEHOABAHMSL THIOTOPAMH, TCHXO-
J0TaMU, COLUAIBLHBIMKU PAOOTHUKAMM, TTPOIICAITMMU HOJTOTOBKY aCCHCTCHTAMH.

B COOTBETCTRBHM ¢ METOMUYCCKUMU pekomeniainsvu MunoOpuayku PO (yrs. 8 anpers
2014 r. N AK-44/058n) B Kypce INpe/roaracTes MCrojb30BaTh CONMATLHO-AKTUBHBIC W Pe-
(DJICKCHBHBIE METO/IbI O0YUCHHMSL, TEXHOJIOTHH COLMOKYIILTYPHOH peabHIIMTAIMN C 1IETBbIO0 OKa3a-
HUS TTOMOIIM B YCTAHOBJIICHWUH [TOJIHOLLCHHBIX MCHKJIMYHOCTHBIX OTHOILICHHUM € JAPYTHMH CTY/ICH-
TaMH, CO31dHHUH KOM(])OPTHOFO [ICUXOJIOI'MYECKOI'O KiluMarta B C'I'y,‘lt’H‘iCCKOﬁ I'pymnric. ”Oj,l6op H
pazpaboTKa yueOHBIX MAaTePUAIOB IPOU3BOATCS ¢ YUCTOM IIPEIOCTABIICHHSI MaTCpHalla B pas-
JHYHBIX  (POpMAx: ayHajibHOM, BU3YalbHOM, ¢ HCHOIB30BAHMCM CHCIHATBHBIX TCXHHYCCKHUX
CPe/ICTB U MHPOPMAIMOHHBIX CHCTEM.

Ocpoenue JuciUMIMHbl auinamMu ¢ OB3 ocyriecTiseTcesl ¢ UCHOJIB30BAHUCM CPCJICTB
o0yueHns 00IIEro U CreHUaIbHOTO Ha3HAYCHUS (MEPCOHAILHOIO H KOJICKTHBHOTO HCTIONB30-
garus). MarepruajibHO-TeXHHUYECKOe 00ECHCUCHHUE T1PE/LyCMaTPHBACT MpUCIocodICHHE ayIHTO-
puii K HysK1am Jmi ¢ OB3.

dopma MpoBE/ICHHUs ATTECTALMH JIJIsl CTYICHTOB-UHBAIM/IOB YCTAHABIMBACTCS € YHCTOM
MHJIMBHJLYQILHBIX CMXO(U3HYCCKIX 0cODCHHOCTEH. Jlist ¢Ty/IenToB ¢ OB3 npejaycmarpupaet-
cst oeTynnas (popma mpeocTaBIeHUs! 3alaHnil OLEHOUHBIX CPEJICTB, @ HMCHHO!

- B TeuaTHOH WM OJIEKTPOHHOH dopme (I JIMIL € HAPYHICHHUSIMH - ONOPHO-
JIBUTQTCJILHOTI'O ’dl’[l'lﬂpil'l‘ﬂ);

- B rieqaTHo (popme Witk HICKTPOHHOIH (OpME ¢ yBEIHUCHHBIM mpuGToM U KOHTPACTHO-
CTBIO (JUTS1 JIHIL ¢ HAPYIICHUSIMHU CITyXa, PEUH, 3peHus);

- METOJIOM UTEHHS ACCHCTEHTOM 3aJ[aHus BCJYX (JUISH JIMIL C HAPYIIEHUSMH 3PEHUS ).

CryjeHram ¢ HHBATHIHOCTBIO YBEIMUYMBACTCS BPEMS HA MOArOTOBKY OTBCTOB Ha KOH-
TPOJIbHBIC BOMPOCHL. JIIs TAKMX CTYJICHTOB TPEITyCMATPHBACTCS JIOCTYITHAS Gopma npegocran-
JIEHHsI OTBETOB HA 3a/1aHMs, & UMCHHO!

- [IHCHMEHHO Ha Oymare uii HabopoM OTBETOB Ha KOMIIbIOTEpE (JUUIsl JIMIL ¢ HApYIICHHS-
MH CJTyXa, Peun);

© BHIDOPOM OTBETA W3 BO3BMOKHBIX BAPHAHTOB € MCIOJIL30BAHUEM YCIIYT aCCHCTCHTA (Jutst
JIMLL ¢ HAPpYHICHHUSAMH OIMOPHO-ABUTATCIILHOT'O ZHHIZIDH']‘ZI):

* YCTHO (lel JIMLL € HAPY WLCHWAMK 3pCHIA, OIOPHO-ABHIATCILHOTO annapa'l‘a).
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1 Tlepeuens nianupyemMbIX pe3y/abTATOB 00YUeHHsI 10 IHCHHILIHHE (MOLYJI10),
COOTHECEHHDBIX € IVIAHHPYEMBIMH Pe3y/IbTATAMH 00pa30BaATEeILHON MPOrPAMMBI

Tabauna 1 — KoMIeTeHIMKM M HHJMKATOPBI UX JIOCTUIKCHUSI

Ko/ 1 HauMeHOBaHHUE

NHIMKATOPbI JIOCTHIKCHUS

[[nanupyemblie pe3yibrarhbl

KOMIICTCHIH 00yueHHst 110 JIMCLUILIMHE
YHUBEPCATHHBIC
OO6uienpodeccHotanbHbIe

OITK-1 [TpumensieT 3HAHUS €CTECTBEH- 3Harh QyHIaMEHTAILHBIC [TOHSI-
CIIOCOOHOCTD Ipc/i- | HbIX HAYK B I/IIDKCHCDHOﬁ [IpaxKTH- THs, 3aKOHBI H TCOPHHU COBPC-
CTaBJISITh AQJICKBaT- | K€ INPOCKTHPOBAHUS onoTexHuye- MEHHOU U KJIACCHYECKOM XH-
HYIO  COBPEMEHHOMY | CKHX CHCTEM M MEJMIIMHCKUX W3- | MHH, OCHOBHBIE XHMHYECKHE
YPOBHIO 3HAHUM | JIeTTUil SIBJICHUSL.
HAYUYHYIO KapTHHY VMETh HPUMEHSTH (PU3NYECCKHE

MHpa Ha OCHOBEC 3Ha-
HHA OCHOBHBIX TTOJIO-
JKEHHUM,  3aKkOHOB M
METOJI0B  €CTECTBCH-
HBIX HayK W MaTcMa-
THKH

3aKOHbI 1 MATEMATHYCCKHE MC-
TOJIbI JUISE pELIeHUs 3a/1a4 Teo-
PETHYECKOTO U MPHKIIAHOIO
xapakrepa

Biazers napbikaMu 1oCTaHOBKH
M [POBEJACHUS  XMMUYECKOIO
sKerepumenTa,  o0paboTkn M
aHajM3a pe3yJibTaToB JUld pe-
[ICHUS TPAKTHYCCKUX 3a/1a4

[Ipodeccnonaibubie

Tabmuna 2 — Iacnopt Gponjia OUEHOUHBIX CPEICTB

Kourposmpyembie dopmupyemas HaumenoBanue
paszjelibl (TeMbl) KOMIIeTeHIH OLEHOYHOI'0 IHokasaren oneHKn
JHCIHITTHHBI cpeacTsa

OCHOBHbBIC HOHSITHS
3aKOHBbI XHMHH

Crpoenune BeniecTna

OcHOBHBIE  3aKOHO-
MEPHOCTH XUMHMYECKHUX pe-
AKLIM I
4. JaCTBOPbI U JIPYrue
JIUCIIEPCHBIC CHCTEMBI
oF DICKTPOXUMHUYCCKHUE
[IPOIECCHI
6. )IIEMEHTBI Kaue-
CTBEHHOIO M KOJIMUECTBEH-
HOT'O aHain3a
Bricokomouiekysisipabic co-

W NoE =

& JlaGoparopnas
pabdota Nel-7
2. [ Ipakruueckas
padoTa Nol-8
KonrposbHas padora

I BrinoJjiHenue

aboparopHbix  padoT,
HaJMyue 3anuced B
1abopaTOPHOM JKYpHa-

JIE, yC'I‘Hblﬁ OIpoc 1o

Teme
> Beimonnenne
HpaKTI/l"ICCKI/IX 3aaa-

HUH., HaJIu4yue KOH-
CIIeKTa I1mo temMe

3% KonTposibHas
p’d()O'l"cl [IPOBOJIMTCHA B

HdCbl BHGayLLI/lT‘OpHOﬁ
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CJAMHCHUW A

paborbl. OOy4aromme-
csl

MOJIy4aroT 3a/1aHusl
JUIsl TIPOBEPKM  yCBOE-
HUSI TIPOMJIEHHOTO Ma-
repuaia. OueHuBaerTcs
NPaBUIBHOCTL  pelie-
HUSL.

2 Meroanueckie MATEPHAILI, ONPe/IESIIOIIe MPOIELY Dbl OICHUBAHMS 3HAHNI,

YMEHUil, HABLIKOB H (M) ONBITA eI TEILHOCTH, XaDAKTEPH3YIOIIHE MPOoIece
dopmupoBaHusi KOMIETEHIHH

MeToIMUeCKne MaTepHaIbl, ONPEIC/ISIONINE IPOLEIYPbl OLEHUBAHMS 3HAHUH, YMCHHUHM,

HABBIKOB ¥ (MJIM) OIIBITA JIEATEILHOCTH, HPEIACTABICHBI B BUJIC TEXHOJIOIHYECKOH KapThl IMCILH-
[UIMHBI (Tabauia 3).

Tabnuua 3 — Texnosornyeckas Kapra

Haumenosanne Cpokn HIkana onenn- Kpurepun
OLICHOYHOI'0 CPeICTBA BbINOJIHEHH BaHU OLlCHHBAHMS
1 cemectp

Hpomexcymounan ammecmayus é popme 3auem ¢ OUCHKOU

Jlaboparopnasi pabora

eKeHe1eJIbHO

10 dawtoB * 7

pabot

Boimosnenune - 2
Gasos/padora,
oopmiieHue
JabopaTopHOTo
KypHama - 2
dasutos/padora,
yCTHasi  3amura
(1o Borpocam) 6
Oasos.
OneHnBacTcs
BJIAJICHUE MaTe-
pPHAJIOM, €ro CH-
CTEMHOE OCBOE-
HUE, Croco0-
HOCTb IpruMe-
HITH  HYXKHbIE
3HAHWS, HABLIKH
M YMEHUS [IpH
aHaJinze 1po-
OJIEMHBIX CUTY-
QL.

)

[Ipakrnueckas padbora

CIKCHC/ICJIBHO

10 6autoB * 8

pabot

OrnenuBaercs
BJIaJICHHUE MaTe-
PUAJIOM, €0 CH-
CTEMHOC OCBOC-
HKE, CIIOCO0-
HOCTDb IPUME-
HSITh HYIKHbIC
3HAHMS, HABBIKU
W YMEHUS [IPH
penieHUU Mpak-
THUYECCKUX 3a)la-
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—

Hanmenosanmne Cpoxn Hlkana onenn- Kpurepun
OLIEHOYHOI 0 CPEACTBA BbIIIOJIHEHHS BaHUsI OIECHUBAHHSA
Huit. baibl
YMCHbIIAIOTCS
IPOTIOPLHO-

HaJIbHO MTPOLCH-
Ty NPaBHILHO-
CTH PEIICHUSI.

3. | KonrposnbHas padora

16 Heemns

100 damnos

[IpaBunbnoe
pereHue 3a/aq
(20 oasn-
J0B/3a/1a4a).
banaer ymMeHb-
HIAKOTCS 11PO-
MOPIHUOHAIBLHO
IPOLIEHTY Ipa-
BUJILHOCTH pC-
HICHUWS.

NTOI'O:

250 GawioB

Kpurepuu oeHKH pe3y/abTaToB 00y4eHust 110 IHCUHINIHHE:

0 — 59 % or MakCHMaJIbHO BO3MOJKHOW CyMMbl OaJlloB «HEYJIOBJICTBOPUTCIHLHO?
(HEIOCTATOUHBINA YPOBEHD JUISH TPOMEKYTOUYHOH aTTecTalnm 10 JMCIHILUIMHC);
60 — 74 % OT MAaKCUMAJILHO BO3MOXHOW CYyMMbl Oa/UlOB — «YyIOBICTBOPUTEIBHOY

(IOPOrOBLI (MHHUMAJILHBIH) YPOBEHD);

75 — 89 % OT MAKCHMAIBLHO BO3MOKHOM CYMMBbI OAJIJIOB — «XOPOLIO» (CPEHHH YPOBCHD);
90 — 100 % 0T MAaKCUMAJILHO BO3MOIKHOW CYMMBI OAJIJI0B — «OTIMYHO) (BBICOKHH (MaKcH-

MaJIbHBIH) YPOBCHD)

2

TunoBbie KOHTPOJIbHBIC 32IAHHS HJIH HHBIC MATEPHAJIbI, HEOOX0/IHMBbIE /1151
OLICHKH 3HAHMIi, YMEHHIl, HABBIKOB M (W/IH) OLIBITA 1eSITEJIbHOCTH, XapaKTepn-
3yoniie npouece GopMHpoBaHHs KOMIIETECHIHI B X0/1¢ 0CBOCHUS odpasoBa-

TeJABbHOH HPOrpaMMbl

3.1 3aganus Uil TEKYIEro KOHTPOJIsl yCneBaeMocTH

{5 ()IIPCMCJIH'I'C KOJIMYCCTBO BCIICCTBA DKBUBAJICHTA U MOJISIPHYIO MAacCy HSKBHUBAJICHTOB (])OC-

Bapuanr Nel

KOHTPOJIbHASI PABOTA

(opa, kucioposa u Opoma B coeannennsx PHz, H,O. HBr.
2. Haruimmre 271eKTpoHHble (POPMYJIbI ATOMOB JIEMEHTOB € TOPSIKOBBIME HOMEpaMu 9 ¢
28. lloxkaxure pacnpeICJICHUC DIJIICMCHTOB HTUX aATOMOB 110 KBAHTOBbLIM SUCHKaM. K KaKkoMy

YJICKTPOHHOMY CCMCﬁCTBy OTHOCHUTCS KaKJIBIH U3 dYTHX YIEMEHTOB?

3 I/ICXO)U] U3 1OJIOKCHH I'epMaHus W TCXHCIMS B FICPH()JIHLICCKOﬁ CUCTEME, COCTABLTC
GOpPMYJIBI METa- W OPTOTEPMAHHERON KHCIOT, W OKCH/IA TEXHEIMs, OTBEYAIOUIME MX BbICIICH
crenenn okucienns. Mzobpasure GopMyIIb ATUX COCIMHEHMI TPaQUUECKH.

4. Bulupcure KOJMMYECTBO TEILIOTHI, KOTOPOE BLIICIMTCS TPH BOCCTAHOBIEHUH FerOs me-
TAUTMYECKUM aJTFOMUHUEM, ecJii ObUTo nojydeHo 3351 rxenesa.

5. Boruucnure &G%H CIIEIYIONIUX PeaKInii:
A) 2NaF g, + Clyy = 2NaClyg + Fagy
6)PbOy ) + 2Zn) = Pbyy + 2ZnO k)
Moo Jsin osyunth (rop 1o peakimm (a) 1 BOCCTaHOBHTH PbO, runkowm o peaxiinu (0).
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6. OKucIeHHe cephbl U ee JIMOKCH/IA TIPOTEKAET 110 YPABHEHUSIM:

a) S) + 02 = SOyry;

6) 28()2(|~) s ()3 = 2803(,).

Kak H3MEHUTCs CKOPOCTh YTUX Peakitii, eciin 00beMbl Kajk/I0# U3 CHCTEM YMEHBITHTD B de-
ThIpe paza’?

7. Bprauciante MOIAPHYIO KOHUCHTPALMIO M MOJISIPHYIO KOHIEHTPAINIO dKBHBaieHTa 20%-
HOTO PACTBOPA XJIOPHJIA KaJlbIHs! TIOTHOCTBIO 1,178 1/em’.

8. CocTaBbTe HOHHO-MOJICKYJISIPHOE M MOJICKYJISIPHOC YPABHEHUS THAPOIIN3A, TTPOHCXO/ISIIIC-
ro npu emernnpanuy pactsopos KoS u CrCls. Kaskaas 3 B3a1bIxX costel ruposusyercs neoOpa-
THMO J10 KOHILA ¢ 00pa30BaHHEM COOTBETCTBYIOLIHX OCHOBAHUS H KHCIOTDI.

Bapuanr No2

1. Peaxuum BoIpayaiorest cxemMamu:

P+HIG; + Hi0 = H3POg + HI
H,S + Cl, + H,O = H,SO4 + HCI

Cocrabre DJIEKTPOHHBIC ypaBHenust. PaccraBbre KOOGGUIMEHTE B YPABHCHHSAX PEAKIMil.
ﬂﬂﬂ I(a)l(ﬂ()lji peaxkimmu YKQ)KHUTEC, KAKOE BCIICCTBO SIBJSIETCS OKHUCIIUTEIIEM, KAKOE — BOCCTAHOBH -
TEJIEM ] KAKOE BELIECTBO OKHCIISETCS, KAKOE — BOCCTAHABIMBACTCSI.

2. YBEIMYMTCH, YMEHBIIUTCS MJIM OCTaHeTCst 0€3 M3MEHEHMS] Macca HUHKOBOM [UIACTHHKY
Npy B3aumMoJicieTBIK ee ¢ pactBopamu: a) CuSOy: 6) MgSOy; B) Pb(NO5),? Touemy? CocTaBb-
T€ HJIEKTPOHHDBIC H MOJICKYJISIPHBIC YPABHCHHS COOTBETCTBYIOLIMX PCAKIIMH,

3. CocraBpTe CXeMy rajlbBAHHUECKOTO HJIEMEHTa, B OCHOBE KOTOPOTO JICKHT PEaKiys, npo-
TEKaloIas 1o ypaBHEHUIO

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

Hanummre 21eKTpoHHbIC YPAaBHEHHST AHOJIHONO M KAaTOHONO MPOIeccoB. Beranciure IHC
yroro aementa, ecin [Ni*]=0.01 mons/i, [Pb*] = 0.0001 monn/1. Oteer: 0.064 B.

4. Kakne con o0yclnaBiMBaloT KECTKOCTh MPUPOIHON BObI? Kakylo KecTKoCTh BOJIbI
HA3BIBAIOT KapOOHATHOH, HekapOoHaTHOH? Kak MOXKHO yeTpanuTh KapOoHaTHYIO, HekapOoHaT-
HYIO JKECTKOCTER? Harnuumre ypaBHeHHS COOTBETCTBYIOLIMX PEaKLMil.

5. TomumepoM Kakoro HENpeJIelbHOro  YrieBo0pojia sBISeTCs HaTypalbHbIil Kayqyk?
Harmmre crpykrypryio ¢opmyity storo yriesosopoia. Kak Hasbisaior [poLEeCce MpeBparieHms
Kayuyka B pe3nHy? Hem 1o cTpoeHHIo  CBOHCTBAM PasiinualoTes Kayuayk i pesuia’

Bapuanr 3
l. BoccranoBiienne 0iHOIo U3 OKCHJIOB JKEJ1€3a HIIET 110 CXEMe:

Fe30446 + Si — Feg + SiOy. Bosmosken im 5ToT niporiece mpu cTanaapTHbIX veaosusx? O1-
(1) () (K) (K)
BET MOJATBEPAUTH PACUETOM.

o A H()z«)x. KJx/MOID Sogt)x, Jx/Monb
Fe;04¢0) -1117,7 151,46
Sig - 18,82
Few , - 27
SiOy -859.4 40
1) -601,1;2) 712,8; 3) -599,73; 4) -7772,8.
2. Hpu emermmpannm 2 moss Bemecrsa A ¢ 2 modis BerectTra B B HEKOTOPOM 00BeMe K MO-

” ——
MCHTY HACTYIJICHUS paBHOBECHSI B 0OparuMoil cucreme 2A + 2B <4— 4]] obpasosaiocs 1.6
MOJIb BeteeTsa Jl. Yemy pasha koncranta paHosecust? OTBET MOATBEPNTH PACUETOM.
1) 0,316; 2) 3,106; 3) AL A 4) J 23,
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5

Kakoit o0bem raza suinenures, ecin k 400 mi pactsopa LiOH, turp kotoporo pasen

0,0024 r/mt Gbita obasiena cob (NHy),COs. OTBeT HOATBEPAHTH pacueToM.

1) 12,61; 2) 0,961 3) 2.5 4) 0,896.1.
4. [ 'waponusy nojasepraiores conu

1= ZnCly: 2. Cs,COx; 3y FeBrs: 4. CaBr>.

94 HBr = 0.899; a H,CO5 =0.0017; 94 Ca(OH); = 0.78.

Ykazarb le’dBMJIbIlblﬁ OTBCT YPaBHCHHUS PECAKUMH 'MJIPOJIK3A.

1)
2)

3)

ZnCl; + H,O — ZnOHCI + HCI pH %47,
CS“ZC()} T HQO — CsOH + H2C03 pH > 7;
FeBr; + HO — FeOHBr; + HBr pH<7;
CaBr; + H,O — CaOHBr+ HBr  pH > 7.

quy paBHa SKBHBAJICHTHAs Macca Cepbl B COCAUHECHUSIX
NileO}l 2. CIQ(SOJ)% 3. (NH;)QS 4. HQS
16: 2) 5.3: 3) R 4) 8

OtrBer 1 LOJATBCPANTDL PACYCTOM.

1

Bapuanr 4

Mmeercs 1D Sn 107 r-uom/n Sn'? // [H'] = 10 r-uon/n /H,. Pt

Yemy pasna senuunna DJ1C TaKOF(I snementa? OTBET OATBEPAUTL PACUETOM.

1)

2

No |

(U]

0,1105B: 2) 0.169B; 3) 0,405B; 4) 0,287B.

YKazarh HpaBUILHBI OTBET JUIsl HPOLECCOB HA HJIEKTPOAAX HPH padore I'D u3 Bonpoca

1) SnA(-):Sn™?-2¢e — Sn™

Pt, H K (+): 2H,0+2 e — H, + 20H"

2] SnA(-): Sp’-2 € —iBn™
PtLH,K(+):2H +2e — H,
3) Pt, H A(-):2H,0-4e — O, +4H"

SnK(+):Sn?+2e — Sn
4) Pt, HA(-):2H +2¢e — H,

5 5 {2
SnK(+):Sn-2€ — Sn
[Touemy armocdepnas kKopposus sissercs JJICKTPOXUMHYCCKOU KOPPO3UEH METaJIJIOB?

Tak kak meran kontakrupyer ¢ napamu H>O BO3J1yXa;
Tax Kax MCTa/LI KOHTAKTHPYCT ¢ KHCIOPOJI0M BO3J1yXa,
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’;) Tak xak merasi KOHTAKTHUPYCT € DJICKTPOJIMTOM O6p'd30BaHHblM [pu B3aUMO/ICHCTBUH
YIICKHCIIONO Irasa ¢ BJI&I‘Oﬁ;
4) Tax kax meTamn KOHTAKTHPYET C OKUCIIUTEIIEM H DIICKTPOJTHTOM.

4. Manenmne m3 Ti ¢ 3akienkoid U3 MacCMBUPOBAHHOW CTaJlM, HAXOJUTCS B MOPCKOH BOJIC.
+2 ) &
Eri “mi = +0,10B; Epe “pe = +0,17B. YkazaTe npaBuiibHBINA OTBET JI€KTPOIHBIX IPOIECCOB.

1) Ti A(-):TiHTi*%Qé
FeK(+):0,+4 € +2H,0 — 40H
. BA T -y Ti?+2e
FeK(+):2H +2 é — H,
3) FeA(—):Fe—»Fe+2+2é
TiK(+):0,+4 e + 2H,0 — 40H

4) FeA(-):Fe—Fe?+2e

TiIK#):2H +2e — H,

5 Manenne w3 T1 ¢ 3akienkoil U3 macCUBUPOBAHHOM cTaimu. HaxoxuTes B pactope LiCl.
, 42 = +2 9
Evi " =-1,63B; Ere “pe = -0,35B. Ykaszars npaBuiibHbIi OTBET HIEKTPOIHBIX POLECCOB.

B TAL:TI-sTI+2e
Fe K (+):2H +2 e — H,
2) 'l‘iA(-):'l‘i—»'l‘i"3+2é
Fe K (+): O, + 4 i 2H,0 — 40H
3) FeA(-):I*’e~>Fe+2+2<;
TiK(+):2H*+2é — H,

4) FeA(-):Fe—Fe™+2e

TiK(#):0,+4¢€e +2H,0 — 40H

0. B kakoi cpejie BbIro/iHee Ueojib3oBarh KOHTakT Fe/Ti (eMotpu Bompocs! 4, 5)
1) B mopckoii, raxk kax 9/1C Menbie.

2) B pactope LiCl, rax kak DJIC menblue.

3) B mopcxoit, tak kak DJ1C umeer Gosibliee 3naucHue.

4) B pactsope LiCl, tak kak 9JIC umeer OoJibliee 3naueHme.

OrBer 1 [IOJITBCPIANUTEC PCHICHUECM.
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i PaccraButh KOY(PPUIHEHTHI METOJIOM HJIEKTPOHHOTO Dajtanca:
K>Cr,O5 + HCl — KCI1 + CrCls + Cl, + HyO. Ykasats cymmaproe 3Hadenune Koddduimenra jis

[IPaBOM YacTH:

1) 84 2) L3¢ 3) 14; 4) 42.

OTBET MOATBEPAUTH PEHICHHEM.

8. VKasaTh MPaBUIILHBIA OTBET MY grucimens U3 BOIpoca Ne 6 (OTBET MOATBEP/IAUTL PEIICHH-
eM)

1) 147; 2) 35,5 3) 17-75: 4) 49,
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Jluer perucrpauun nsmenenni k PIT/L

Howmep nporokosia 3ace/1anust Kaeapbl,
Jata yTBEPIK/ICHUsI N3MCHCH M1

KoJsmmuecrso
CTPaHUIL
U3MEHEHHs

[oanuce
pazpaborynka
PI1JT
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