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1 Obmme nosoxkenus:

Pabouast nporpamma JCHUIIMHEL «XHMUA» COCTABICHA B COOTBETCTBUHU € TPeOOBAHMUS-
MH (pe/IepaIbHOTO TOCY1apPCTBEHHOIO 00Pa30BaTeIbHOIO CTaH/1apTa, yTBEPKIAECHHOIO PUKA30M
Munncrepersa obpasosanns u nayku Poccniickoii Deneparun No 1165 ot 12.09.2016. u oc-
HOBHOH 1podeccHonanbhoii 06pasoBaTe bl MporpamMMbl OArOTOBKH «cnenmanu3anust N 4
"Texnonornueckoe  npoexruposanue BBICOKOPECYPCHBIX ~ KOHCTPYKIIMH  CAMOJICTOB |
BEPTOJIETOB"» 110 Harpasicnuio 24.05.07 Camounero- u BEPTOJICTOCTPOCHHE.

Haxoants ontumainsubie yeaosus juis IPOTCKAHMsT XMMHUYECKUX TPOIECCOB;
AUCIHIINHbBI OIHUCLIBATL XHMH3M OCHOBHBIX XMMHYCCKHX HPOLECCOB; OBJIALETh IPUEMAMM
N MCTO/IMKaMI PEIICHUS KOHKPETHLIX 3a/1au W3 PasIHuHbIX Pa3IeoB XHMUH:
BBLIABJIATD B3AUMOCBA3H MEALY OTACBHBIMU XUMHUECKUMMU TIPOTIECCAMM.

3ajaum

OcHoBHbBIE 1. OcHoBHBIC TOHSITHS U 3aKOHbI XUMHWH

paszieibl / Tembl 2. CTpoeHue BeecTra

ARG IVOES] 3. OCHOBHBIE 3aKOHOMEPHOCTH XMMHUCCKHX PCaKIiii
4. PacTBOpPBI M JIPYTHE IMCTIEPCHBIC CHCTEMB]
5. DIEKTPOXMUMHUYECKHE MTPOIECChI

6. DIleMeHTbI KaQ4CCTBCHHOI'O M KOJIMYECTBEHHOI'O aHaIM3a
BbICOKOMOJIGK}/HHprIG COCJ/IMHCHHUS

o

2 IlepeyeHb IIAHHPYEMBIX PE3YILTATOR 00yUeHus 10 AHCHHIIHEE (MOLY/II0),
COOTHECCHHBIX € INIAHUPY EMBIMH PE3YIbTaTAMH 00Pa30BaTe/ILHOI IPOrpaMmbI

I[ponece m3yuenus juctumimnpr « Xumusy HAIPABICH HA (POPMUPOBAHUE CIIE/YIOMIUX
KomuereHuuin B coorserctsun ¢ PIOC BO u 0ocHOBHOI 00pa3oBaTeIbHOM HporpamMmoii (tab-
Jmua 1):

Tabanna 1 — Komnerenimu u manupyempie pe3yabTaTbl OOYUCHUS 10 JUCIUILIMHE

, [Tiannpyemble pesyiprarel 00yUYeHUs 110 HCIHIIIHHE
Ko u nanmenoranue
KOMIICTCHIM U . o i
Hepeuens snannii | Ilepeuenns ymeruii Ilepeuenp HaBBIKOB
OB1eKy BTy pHble
OK-1 3Hath  pyHaameH- | YMeTh npumMensite | Biagerh HaBbIKaMu
Cnocobnocts TAILHBIC [OHATHSL, | (PU3MUYECKHE 3aK0- | [IOCTAHOBKH M IpoBe-
IPEJACTABUTH 3dKOHBI M TCOPHUM | HBI U MaTeMaTHue- | JICHUSI XUMHUUYECKOTO
COBPEMEHHYIO KapTHHY COBPEMCHHOM M | CKHE METO/IbI JUIsI dKCIIepUMeHTa, odpa-
MUPA Ha OCHORBE KJTACCHYUCCKON XM~ | pelUCHMsl 3a/1a4 OOTKHM M aHa/IM3a pe-
HEJIOCTHOM CHCTEMBbI MHH, OCHOBHBIC | TEOPETHYECKOTO H 3YJLTATOB JUIS periie-
CC'I‘CC'I‘BCHHO-H‘dy‘ll[le H XUMHYCCKHEC sBJIC- IPpUKJIaQJHOIO Xa- HU s llpaK'l'HL{CCKHX
MATeMaTHYCCKUX 3HAHWUH, | HUSL. paxkTepa 3aJ1a4
OPHEHTUPOBATHLCS B
HEHHOCTSX ObITHSI,
| KH3HH, KYJILTYPbI

Obuenpodeccnonanbupie

= e

[Ipodeccnonanbhpie

! il

D



3 Meero amenHminubl (MOLYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOM HPOrpaMMBbI

JucrmmanHa « XuMus»y u3ydacrcsd Ha 1 kypee(ax) B 1 cemectpe(ax).

Jlucumiuimia BXoauT B cocraB Osoka 1 «Jlucuuminmubl (MOJYJIM)» U OTHOCHTCS K
00s13aTeJIbHON YacTH.

ﬂ,Jl}l OCBOCHMWS JIUCLMITIIMHbBI HCOGXO}JMMM 3HaHWsA, YMCHM:, HAaBBIKHW U (M."Ill) onbLm
npakmuyeckou oesimeibHocmu, CGOPMUPOBAHHBIE B IIPOLECCE M3YUEHHUS IIKOJIBHOIO IHHK/IA
JUCHUIUIH: OCHOBBI 0€3011aCHOCTH JKU3HEACITCIbHOCTH, XuMus, DU3nKa. SHaAHUS, YMCHUS U
HABBIKH, CPOPMHPOBAHHDBIC MTPH H3YICHHH JHCIHIUTHHBL «XUMHs», Oy1yT BOCTpeOOBAHbLI IPH
n3ydcHunun 1ocCJIC/yromnx JAnCimiimg l'IpO(l)CCCI/IOHZLHbHOl"O 6.)'[01(61.

4 O06bem aMCHHIUVINHBI (MO/LYJISI) B 324€THBIX ¢IMHUIAX € YKAZAHHEM KOJHYeCTBA
AKAAEMHYCCKIX YACOB, BLIACTCHHBLIX HA KOHTAKTHYIO padoTy 00y4arommxcest ¢
npenogaare/iem (Mo BHAAM YUeOHBIX 3aHITHIT) I HA CAMOCTOATE/ILHYIO padoTy
00y1aI0 MU XCsE

O6mas Tpy10eMKoCTh (00beM) TUCHHIUIMHEBI cocTasiiser 3 3.¢., 108 akaj. vac.
Pacnpenenenue obbema JIMCIMTIIMHBL (MOJIYJIS) 10 BHIAM YYCOHBIX 3aHSATHI TPE/ICTaB-
JIeHo B TadJmie 2.

Tabmuia 2 — OOBeM JMCHUTITMHBL (MOJTYJIs1) 110 BUJIaM Y4eOHbIX 3aHsTHH

O0beM QUCHHITITHHBI
YeCKHX YACOB

O061mast Tpy10eMKOCTb JIMCIUIIIMHbI 108

Konrakrnast ayuroptasi padora o0y4alomuxcsi ¢ npenojgasareiem (1o 48
BH/IAM YUeOHBIX 3aHsITHIT), BCero

B tom yucie:

3AHATUN JICKITMOHHOTI'O THUIlA (JlCKlll/ll/l 1N UHbIC yHCﬁthC 3aHsTUs, IIPCJYy-
CMATPHBAIOIIHE TPEHMYIIECTBEHHYIO repeiauy yueOHol nupopmarnu me- 16
JArorm4ycCKmMmMmn p'cl(-)()'l‘l*il/lKilMl/l)

3aHATHIH CCMUHAPCKOTO THIIA (CCMI/IIl’dpr, HPAKTHYCCKUC 3aHATHSA, ITPaAK-

THKYMBbI, J1a00paTopHbie padOThl, KOJUVIOKBUYMbI M UHbBIC AHAJIOTMYHbBIC 3a- 32
HTHS)

CamocrosiTesibHast padoTa 00yIAI0MNXCst 1 KOHTAKTHAsI padora, BKIIO-

qaromast rPyIioBbIic KOHCYJIbTAIIMH, MHIMBUAYAIbHYIO padoTy 00y4aro-

HIMXCS ¢ PenoJiaBaTe/ssMu (B TOM YMCIIE MHAMBHLYAJIbHBIE KOHCYJILTAIMK); 60

B'S'cll/lMO;’LCI:‘IC’['BHC B ')JICI\"I‘pOI'HIUPvl HIl(])OPM‘dMHOlII'lO'OGP‘d'iOBdTCIIl)llOl:i cpcac

[IpomesxkyTounast arrecramnust 0OyJaronuxcs — 3a4deT ¢ OUEHKOH




5 Coaep:kanue AHCUHINTHHDBI (MOXYJIs1), CTPYKTYPHPOBAHHOE 110 TeMaM (pas/ie/1am)
¢ YKa3aHUEM OTBCACHHOI'0O HA HUX KOJHYIECTBaA AKAJICMHYICCKHX YaCc0oB H BH/10B
y4eOHOoi padoThI

Tabnuna 3 — CTpyKkTypa ¥ COACPKAHUE AUCUUTLIMHBI (MOLYJIst)

Bubl yueOHO paboThl, BKJHOYask caMoCTOs1-
TEJIBbHYIO padoTy 00YUAIOIUXCS U TPYHAOEM-
KOCTh (B vacax)

Konrtakthnas pabota

HaumeHORaHME pa3IeiioR, TEM U COJlepKaHue [penojaBaress ¢ oOyydatommmmncst
MarepHasa Jlekunu Cemunap- | Jlabopa-
CKHe TOpHBIC CPC
(IIpaKTu- | 3aHsTUs
yecKue
3aHATHS )
Texuuka 6e301macHOCTH, OXpaHa Tpy/ia 2
OCHOBHBIC TOHSTHS U 3aKOHBI XUMHH 2 2 2 10
CrpocHue BelecTBa 2 & 2 £
OcHoBHbIe 3KOHOMEPHOCTH [POTEKAHHA XHMH- 3 3 5 10
UECKHUX peaxiinii
PactBopel u ipyrue AMCrepeHbIe CHCTEMBI 2 r; 2 10
DACKTPOXUMHUECCKHE MTPOLECChI 3 3 s 10
DIIEMEHThI KAYeCTBEHHOIO M KOJIMUECTBEHHOIO . ) 5 6
aHan3a
BbICOKOMOJIEKYJISIPHBIC COC/IMHEHUSI 2 2 2 6
o 16 16 16 60
o AHCHHIINHE

6  BueayauropHast caMoCTOSITEILHASI PA0OTA 00YYAOIIIXCSI 110 JIHCHUILINHE
(Moj1y.110)

[Ipn rmranupoBaHnmu caMOCTOSITENIbHOW PadbOThl CTYJICHTY PEKOMEHJIYETCS PYKOBOJI-
CTBOBATLCS CJIC/IYIONIAM PACIIPEJICIICHHEM YacOB HA CAMOCTOSITCIILHYIO paboTy (Tabnuna 4):

Tabiuua 4 — PekoMeH/1yeMoe pacipe/Ie/IeHHEe 4acoB Ha CaMOCTOSTE/IbHYIO paboTy

i} S KommoneHTbl caMoCcTOsITEILHOM [)‘d()()Tl)l KonuuecrBo yacosn
M'}_V’HCIIHC TCOPCTHUYUCCKUX Ppa3/ICJIOB JJUCLHIT/IMHbI 16
[ToiroToBKa K 3aHSTHIM CEMUHAPCKOIO THIA 16
[Toaroroska k srabopatopHbeiM padoTtam, opopmiieHue 1adopaTopHO- 28

ro JKypHa/la, [0JAr0TOBKA K 3aliuTe J1ad0opaTopHbIX padoT; MOATOTOB-
Ka 1 0(OpMIICHHE KOHTPOJILHON paboThl

60

7 OQuenounbie CpeACTBA 115l POBEACHUS TEKYIIET0 KOHTPOJIsI
M HPOMEKY TOUHOI arrecTaluu 00y4alo muXxcst 10 JHCHHIIHEE (MOLYJ110)

(MOHJI OLEHOUHBIX CPEJICTB JUUISI TPOBEJCHUSI TEKYIIEr0 KOHTPOJIS YCIEeBAEMOCTH U T1PO-
MEKYTOUHOH aTTecTaluu npejacrasieH B [punoxkenun 1.

[TostHbIH KOMINICKT KOHTPOJIbHbIX 'SallaHl/lﬁ WJIK MHBIX MATCPHUAJIOB, HCOGXOJ,LHMbJX JUISL
OlLICHHUBaAHMUS PC'{}/JH)'I‘ZI’[‘OB (\6}“!0!1”% o JIMCIMUITITHHC (MO,LLYIHO), ﬂpélKTI/IKC Xp’dHHTCH Ha Ka-
(])eflpe-pa’;paﬁo'rtlM1<e B 6yM£l)I(HOM 51 ')IleK'l‘pOlllIOM BHJIEC.

5



8 YueOno-meroauveckoe u  HHPOpPMAUMOHHOE  oOecneveHue  JIMCHHIINHDI
(Mo/yJist)

8.1 OcnoBHast iuTEeparypa

I Axmeros, H.C. O0uiasi 1 Heopranudeckast Xumust : yueOHuK Juist By3oB / H. C. AxmeTos.
- 5-e u3., ucnp., 4-¢ w3, ucnp. - M.: Beicmast mxomna: Axagemust, 2003; 2001; 1998. - 744c.
539K3

21'munka, HJL OOmas xumus : yueOnuk aia Bysos / H. JI. ['nmnbka; mox pen.
B.A.Ilonkosa, A.B.badkoga. - 18 -e u3a., nepepad. u joi., 17-¢ u3j., nepepad. u jon. - M.:
[Opaiit, 2011. - 886¢. 3985K3

31 mnka, HJL 3anaun u ynpaxuenust no oodmeit xumun / HJL ['nunka. —u3. crep.- M.
KnoPyc, 2011. - 240c.

4dposos, B.B. Xumust : yuebnoe nocodue Jjuist By308 / B. B. dpoJios. - 3-¢ u3J1., nepepad.
u J1o11. - M.: Beictas mikosa, 1986. - 543¢. u3-29K3 ab-659K3

SEngumor, B.M. Ocnosbl 00mmeit Xxumuu |[DiekTpoHHbI pecypc| @ ydyeOHOE 1oco-
oue/B.U.Endumos, 2-¢ uzn. - M.: HULL MHOPA-M, 2015. - 256 ¢. // ZNANIUM.COM : siek-
TpoHHO-OubMOoTeuHas cucrema. — Pexum  jocrtyna:  http://www.znanium.com/catalog.php.
OrpaHHYEeHHBIN. — 3ari. ¢ HKpaHa.

8.2 JlonoJiHUuTE/ILHAS JIHTEPATYpA
| Koposun, H.B. OOmmast xumus : yueOHuK Uit cryjenTos By3oB / H. B. KopoBun. - 9-¢
u3J1., epepad. - M.: Beicias mxosa, 2007; 2004; 2000; 1998. - 557¢. 31 »k3
2 Vrait, S1.A. OOmas u Heopranuueckass XuMus : yueOnux juisg By3os / . A. Yrail. - 4-¢
u3J1., crep. - M.: Beicmast mikona, 2004; 2002; 2000; 1997. - 528¢. 975k3

8.3 Meroamueckue YKa3anus st CTYJACHTOB 110 OCBOCHHUIO JIMCIHHUILINHDBI

3akoH skBUBaeHTOB: Metojnueckue ykazanus /Coct. B.B. Cazonos. Komcomonbek-na-
Amype: Komcomounbeknii-na-Amype roc. texs. yu-t, 2002, — 8 c.

4 Kommekcubie coeaunenus: Mertoauueckue ykazauus /Cocr. B.B. Tenem. —
Komcomonnek-na-Amype: 'OVBIIO «KuAI'TY», 2003, — 8 c¢.
3 CKOPOCTH XMMHUECKUX peaKkifi. XUMHUIECKOE PAaBHOBECHE.: METOIMUCCKHE YKa-

3aHus K JlaboparopHoi padbore 1o kypey «OOmas u Heopranuueckas xumus» / coct. : H.JL
Hazapenko. — Komcomosibek-na-Amype: @PI'bOY BITO «KnAI'TY», 2015. - 10 c.

4. Karanuz: merojmueckue ykazanus Kk jgadbopatopHoit padbore no kypey «Obimas
xumust» / coct. H.JI. Hazapenko. — Komcomonnek-na-Amype : ®I'EOY BITO «KuAI'TY», 2015.

8c.

3. PacTBopbI @ MeTOIMUECKHE YKA3aHUSI K BBITOJHEHUIO J1aOopaToOpHON paboThl 110
kypey «O6mas xumust» / coct. H.JI. Hazapenko. — Komcomoubek-na-Amype: @I'EOY BITO
«KuAI'TY», 2015, 7 ¢.

0. JKectkoetb BoJibl: MeTojiueckne ykasanus K JadbopatopHoi padbote 1o o0Iie
xumun/ Cocr. MU, 3onotapes. — Komcomosbek-aa-Amype: I'OVBIIO «KHAT'TY», 2004. - 7 c.
7. ')IICKTPOJ'IHTH‘ICCKaSI JAUCCOIHAaIMs: MCTOJIMYUCCKHUC YKazaHu:daA K J1a60pa'1‘0pnoﬁ

pabore 1o kypey «OO6uias u neopranunueckas xumus» / coct. : B.B. Tenem — Komcomonnek-na-
Amype: ®I'BOY BIO «KuAl'TVy, 2015. -9 c.

8. ['uapoins coseii: Meroamueckue ykaszanust /Cocr. H.B. Pemuzosa, H.J[. Haza-
penko. Komcomolibek-na-Amype: F'OYBITO «KHAT'TY». 2008. — 17 c.
9. OKMCIUTCIBHO-BOCCTAHOBUTC/ILHDIC pCaKiiMm: MCTOAMYCCKHUEC YKa3dHHS K BbI-

6



MOJHEHHIO JTab0paTopHoi paboTel 1o Kypey «Oo0mas xumusy» / coer. MU, 3onorapes, H.JI.
Hasapenko — Komcomonbek-na-Amype : I'bOY BIIO « KnAI'TY», 2015. — 10 ¢.

10. DIeKTpOXUMHIYECKast Koppo3us MeTaiios: Meromueckne ykazanus / Coct. V.U,
3osorapes. - Komcomosbek-Ha-Amype: KoMCOMOJIbCKHIt-Ha-AMype 10Cy 1apCTBEHHBIH TeXHU-
yeckuii ynusepeurer, 2008. - 12 c.

I Dunexrposms: Meroauueckne ykazanus /Coct. V.M. 3onorapes. — KoMmcoMosbek-
na-Amype: 'OYBIO «KuAT'TY», 2003. - 10 c.
1.4 P — DJIEMECHTBI: MCTOJIMUCCKUE YKa3aHUs K BBIIOJHEHUIO 1a00paTopHOoi padboTh

no kypey «Obmas u neopranmueckast xumus» / cocr. T.A. Kymmkopa. — Komcomosbek-Ha-
Amype : PI'BOY BLIO «KHALI'TY», 2016. - 10 ¢.

13, d — 9JIEMEHTBI: METOAMYCCKHE YKA3aHUSI K BBITOJHCHUIO JIA00PATOPHBIX PadOT 110
Kypey «OO0was u neoprannueckas xumus / cocr. T.A. Kyinkosa. — Komcomonbek-na-Amype :
®I'BOY BIO «KuAI'TY», 2011. - 12 c.

14. Opranuueckue moIuMepbl: METOJIMYCCKHE YKA3aHus K BBINOIHEHUIO 1abopaTop-
HBIX padot mo kypey «Ob6mas xumus» / coer. I'M. Pemuszon. — Komcomosbek-na-Amype :
PI'BOY BIHO «KHATI'TY», 2004. — 11 ¢.

YKa3aHHbIC — METOJMYECCKME  MaTepUajibl  TaKiKe  pasMelieHbl 1[0 ajpecy:
https://knastu.ru/students/nuunplii Kabuner

8.4 Cospemennsie mnpodeccnonaibuble 06a3bl  JAHHBIX W ungopmManHoHHbIe
CHPABOYHbBIC CHCTEMBbI, HCIIOJIb3YeMBbI€ IIPH OCYIIECTBIEHHH 00pAa30BATE/ILHOT0
rnpouecca o AMCUuuILInHe

Peeparnsno-Gubnnorpapuueckne Gaspr tanupix BUHUTH 10 ectecTBeHHBIM HAyKaMm
(http://www.viniti.ru/products/viniti-database) » "Xumus", "Ousnxa", "bBuonorus" u apyrue

. Uudpopmanmonno-nonckosas cucrema MeiepaibHoro HHCTHTYTA [POMBIIIICH-
Hoii cobersennocTn (http:/new.fips.ru) » [osHbie TEKCTHI POCCHITCKIX TATEHTOB M 3aBOK

LT, baza janneix: MINCRYST (http://database.iem.ac.ru/mincryst) »  Kpucramio-
rpagu-yeckue JlaHHbie MUHEPaIoB MHCTHTYTA OKCTIICPUMEHTAIbHOH MuHepaiorun PAH

4. bank nannbix PAJIDH (http://www.chem.msu.su/rus/chinfo/raden/welcome.html)
» COoACPKUT MHPOPMALMIO 110 PAIMAIIMOHHBIM U YHEPTETUUECKUM APAMETPaM JBYXATOMHBIX
MOJICKYJI

8 basa nanubix "Tepmuueckne koncranter Bemects' (http:/www.chem.msu.su/cgi-
bin/tkv.pl?show=welcome.html)

6. Alkalinity Calculator (or.water.usgs.gov/alk) P baza gaHubIX [0 HEIOUHOCTH 1
METO/IaM €€ OTPE/ICIICHUSI.

Ly Biocatalysis-Biodegradation Database (eawag-bbd.cthz.ch) P basza nannpix co-
JCPIKAT KHPOPMALIMIO 110 MUKPOOMOTHYCCKHM OMOKATAIMTUYECKUM PEaKIMSIM | CriocodaM Ou-
OJIerpaJlallii KCEHOOHOTHKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) P pecype,
NPCAHAZHAUCHHDIH T YICHBIX H OHOAHOTCHHBIX pabOTHUKOB, KOTOPBIM HY/KHA J0CTOBEpHAs
Onbmorpaduyeckas nndopmais; Mo3BOISET ONPEICINTH UM HOATBEPIHTH HA3BAHHS W a0-
OpeBHaTyphbl KYPHAIOB, BKIHOUEHHBIX B ykazarean Chemical Abstracts Service (CAS) ¢ 1907
roJia.

g Chemical Data Access Tool (java.epa.gov) » undopmaris o 310poske u 6es-
omacHocTu npeacrasietnas EPA nojx konrponem Toxic Substances Control Act (TSCA), uto-
ObI y3Harh 00JIbIIE O XUMHKATAX, KOTOPBIC TIPOH3BECHDI HIIH umropruposanbl B CIHIA.

10. ChemExper Chemical Directory (www.chemexper.com) » Karanor xummue-
CKHUX BEIIECTB U UX MOCTABUIMKOB.
I1. ChemDB Web Interface Index (cdb.ics.uci.edu) » ChemDB npejiaraer oec-

IUIATHBIA OHJIAH MHCTPYMeHTapuii no xuMun. Tekyimas sepeius cogepkAT 6osee 4 MIIH OIH-
CaHuit coemuenmii n Gonee 8§ MIIH n30MeEpPOB.



12. Chemical Search Engine (www.chemindustry.com) P basa aanmbix 1o dap-
MAKOJIOTH'CCKOH 1 OMOTCXHHYCCKOH MHIYCTPHE, Hay4HOMY 000PYJI0BaHUIO U T. 1. Mmeercs
KaTaIo0r KHUT, CIPABOYHUKOB, JKYPHAIOB U OIOJIJIETCHCH,

13, Chemical Structure Lookup Service (cactus.nci.nih.gov) W «AJIpecHast KHHra»
MO XUMHYECKUM CTPYKTYpaM. O0beIMHSIET HECKOILKO 0a3 JaHHbIX 110 XHMUH.
14. ChemSpider (www.chemspider.com) » Pecypc orkpeiroro jocryna, obecrie-

THBAIOLIMH I0CTYIT K MUJUIMOHAM ONMCAHMI XMMHUECKHX CTPYKTYP. TOHCK IpoBOAMTCS M0 He-
CKOJIbKMM Oaszam, B ToM uncie PubMed u NCBI Entrez u Jp.

o ChemSynthesis (www.chemsynthesis.com) P basza JaHHBIX XHMHUYECKHX Be-
HIECTB, COACPIKHUT TAKIKEe HHPOPMAIHIO 10 METO/aM UX CHHTe3a H (DH3HYCCKUM CBOICTBAM. Ta-
KHM KaK MJI0THOCTh, TOYKA IIABJICHUS, TOUKA KUIICHUS U T,

16. Crystallography Open Database (www.crystallography.net/cod) » Basa nan-wnix
KPHUCTATITHUCCKUX CTPYKTYP OPraHHYeCKUX, HEOPraHHYeCKHX, METAII0-OPraHHICCKHX COC/IH-
HCHMI 1 MHHEPAJIOB, 32 MCKJIIOUCHHEM OHOTIOTMMEPOB.

17. EarthChem (www.carthchem.org) P Caiit npejuiaraer JIOCTYIT K I'€OXHMHYE-
CKOH, METPOTOrHYECKOi, FeOXPOHOJIOIHUIECKOH HH(BOPMAIHH, B TOM uHc/Ie yepes the FarthChem
Library, the EarthChem Portal(6aspt nannbix PetDB, SedDB. GEOROC. NavDat. USGS. and
GANSEKI), PetDB, NAVDAT, SedDB, and Geochron.

18. cMolecules (www.emolecules.com) P 6aza JaHHBIX 110 HCCIIEIOBAHHAM B 00-
JIACTH OPraHUUYECKOM XUMUH.
19, Jmol (jmol.sourceforge.net) B Bpayzep JAVA s noucka H300pakenuii xu-

MHYCCKIX CTPYKTYP B popmate 3D. B ToM unene GHomosexy, KpucTamoB u T. 1. [pennaraer-
Csl TAKKE AdHUMHPOBAHHAS JICMOHCTPAILMS.

20, NIST Chemistry WebBook (webbook.nist.gov) » Caiir MPCAOCTABIISIET JIOCTYII K
JAHHBIM 110 XUMHH 1 (pusnke, Kostekimn noyiepkusatores [porpammon NIST.

21 Organic Chemistry Portal (Wwww.organic-chemistry.org) P [lopran s xumu-
KOB-OPIraHUKOB.

27 Organic Chemistry Resources Worldwide (www.organicworldwide.net) P Ilop-
TaT pe/utaraeT anHOTHPOBAHHBIN KaTaor CaliToB 110 OPraHUYeCKONH X UMMM,

23, PubChem Project (www.syntheticpages.org) » Tlonck Gonee 8 mun coeJInHe-
HUiE 110 pasiunbiM Kputepusiv. CailT nojuiepiknsaerest Haumonaibubiu LEHTPOM 110 OHOTEX-
HOJIOTUSIM.

24, Spectral Database for Organic Compounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) » basza jpanubix 1o CHEKTpaM OpraHuveckux coexunenuit. Iloyiepixnna-
erest HarmonanbHBIM HHCTHTYTOM Mepe1oBoii IPOMBIIUICHHOM Hayku v TexHosorud (National
Institute of Advanced Industrial Science and Technologies). Snonus.

2. spectroscopyNOW.com (www.spectroscopynow.com) B Becriatipii omaiii
PECYpE 1O CHCKTPOCKONUM M CHEKTPOMETPUM (IEKTPOHHBIE JKYPHAIBI 110 aTOMHONH HSMHCCHH,
lasepHoit u nasmennoii cnekrpockonun, MK cniekTpockornmm, pamanoBekoii CHEKTPOCKOITHH

mnp.).

26. SPINUS-WEB (www2.chemie.uni-erlangen.de/services/spinus/)  » CrexTpel u
AMP XHUMHYECKHX CIBHIOB, KOHCTAHTBI B3AUMOJIEHCTRIS, U OJHBIC CIICKTPbI MOJICKYJISIPHBIX
CTPYKTYP.

27. SyntheticPages (www.syntheticpages.org) » 1o Gecrarhas MHTEPaKTHBHAS
0a3a JIaHHbIX 110 XUMHUYECKOMY CHHTE3Y.

28. TOXNET (toxnet.nlm.nih.gov/index.htm) » basza ganabIx 110 TOKCHKOJIOIMH,

OHACHBIM XUMHWYECKHUM COCIAHHCHHSAM, COCTOSIHHUIO Opr)KZlK)IIICf:I CpEIbl U 3JI0POBbSI.

8.5 Ilepeuens pecypcos HH(POPMAIHOHHO-TEJIEKOMMY HUKAIHOHH O ceru
«HMHTEepHET, HEOOXOIMMBIX JLISI 0CBOCHUST JIHCIM T IHHDI (Moxynsi)

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



. Xumuueckuit mopran http:/www.xumuk.ru
. Hayunas snexrponnas 6udinoreka eLIBRARY.RU [Daekrponnsiii pecype]. - Pexum
jgoctyna: http://elibrary.ru, ¢cBo0oHbIiH.

4. EcrectBennonayunblii oOpazoBatebHblil oprai | Diaekrponnbiii pecype]. - Pexum no-
cryna: http://en.edu.ru, ¢cBoOOIHbBII.

[OS1 \S]

8.6 Jlnneusnonnoe nporpamMmuoe ofecredenue, HCMoAb3yeMoe pu
0CYINECTBJIACHHH 00pPa30BATEILHOIO NPOIECea M0 JAUCIUILIHHE

Tabnuna 5 — TlepeyeHb HCITOTBL3YEMOTO IIPOTPAMMHOI0 00ECIICYEHMSI

. Hammenosanue 10 PeKBU3MTBI / YCIIOBHS HCITOIIH30BAHMSI
Microsoft Imagine Premium Jlnnensuonnslii Jorogop AD223 Ne008/65 or 11.01.2019
OpenOftice CBoOOIHAs! JIMIICH3HsI, YCIIOBHS HCITOJIB30BAHMS 110 CChIIKE:

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

9 O]') TAHM3ANHMOHHO-TICAATOIHYECKHE YCJI0BH S

Opranusanus 00pazoBaTe/IbHOTO MPOLECCa PErIAMCHTHPYCTCs YICOHbIM MJIAHOM H pac-
nucanueM yueOHBIX 3aHsTHif. SI3bik oOyuenus (npenojasanus) — pycckuil. J[7s Bcex BHIOB
AyIMTOPHBIX 3aHSATHH aKaJICMHUICCKHI Yac yCTAHABIMBACTCS TIPOJIOIKUTEIIBHOCTBIO 45 MUHYT.

[Ipu popmupoBanun cBoeit MHIMBHAYAILHON 00pazoBaTeslLHON TPACKTOPHUH 00yUaro-
LUMHCS MMCET MPABO Ha M1epe3adeT COOTBETCTBYIOMINX JMCIHIIME 1 TPO(ECCHOHATBHBIX MOLY-
JICH, OCBOCHHBIX B IIPOLECCe HPEALIECTBYIOMEr0 00yUCH s, KOTOPBIH 0cBOOOKIaeT 00yyaroIe-
rocst OT HEOOXOIMMOCTH HX MMOBTOPHOTO OCBOCHUS.

9.1 ObpaszoBare/ibHbIC TEXHOJIOIHH

YuaeOuplii npouece npu npenoaBaiin Kypea OCHOBBIBACTCA Ha MCHOJIb30BAHNK TPa -
HHOHHBIX, HHHOBALMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTeILHBIX TEXHOJIOTHIL. Tpajinon-
HbIe 00Pa30BATCIILHBIC TEXHOIOIUH TIPEIACTABICHB! JCKIIMIAMHE H CEMUHAPCKUMHU (TIPAKTHYECKH-
MM) 3aHsTUAMH. MHHOBAMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH HCITIOJIB3YIOTCS B BUJIE IIHPO-
KOTO MPUMEHEHHsI aKTHBHBIX U HHTEPAKTUBHBLIX (OPM MTpoBeieHust 3anstuii. Mndopmanmonnsie
00pa3oBatTebHble TEXHOIOTMU PCATM3YIOTCS MYTEM aKTHBHM3ALMH CaMOCTOSITEILHON PaboThI
CTYJICHTOB B HH(OPMALMOHHO# 00pa3oBaTeIbHOI cpejie.

0.2 3ansiTus JCKIHMOHHOTO THIIA

JICKIMOHHDIA Kype MPELI0IaracT CHCTEMATH3HPOBAHHOC M3II0KCHIE OCHOBHBIX BOIPO-
COB y4eOHOIO I1J1aHa.

Ha neproit siekimu jiekTop 00s13aH NpeIynpe/TuTh CTYICHTOR, TIPUMEHUTETHHO K KAKOMY
OasoBomy yueOHHKY (yueOHHKaM, ydeOHBIM T0COOHsM) Oy/IET IPOUMTaH KYPC.

Jlekumonnpiit Kype Jlomken gaBare HauOONLIIHHA 00beM HHPOPMALMH H 00CCIICUHBATD
Oostee riybokoe nonumanue yueOHbIX BOIPOCOB MIPH 3HAYUTEILHO MEHBIIEH 3aTpaTe BPEMEHH,
4eM HTO TpedyeTcst OONILIMHCTBY CTYICHTOB HA CAMOCTOSITEIILHOE U3YUEHHE MaTepuala.

9.3 3ausTHI CEMUHAPCKOIO THIIA

(.‘Clelll'deKHC 3aHATAA TIPCACTABIAIOT CO00I JIeTanu3aluio JeKIMOHHOTO TCOPETUYECKO-
ro MaTepraa, MPOBOJTCS B LEIISAX 3aKPCIUICHUS Kypca 1 OXBAThIBAIOT BCE OCHOBHBIC Pa3/Ielibl.

OcHoBHOI (opmoit IpoBeIcHMsT CeMUHAPOB sIBJsIETCs 0OCYIKIeHe Hanbosee pobiiem-
HBIX M CJIOJKHBIX BOIIPOCOB 10 OTJIC/ILHBIM TeMaM, a Takke pazdop HpUMepoB M CHTYalHH B
AYJIMTOPHBIX YCIOBHAX. B 0043aHHOCTH 1penoaBaTest BXOJST: OKa3aHHe MEeTOJAMYECKON I10-
MOLIM ¥ KOHCYJIbTUPOBAHUE CTYJIEHTOR 110 COOTBETCTBYIOIIMM TeMaM Kypea.

AKTHBHOCTD Ha CEMUHAPCKIX 3AHSTHSIX OIECHUBACTCS 110 CIE/TYIOUMM KPUTEPHSIM:

9



* OTBCTBI HA BOIIPOCDI, MPE/IIaracMbI¢ MPEIO1aBaTe/ICM;

* ydacTHUe B IUCKYCCHSIX

* BBIIIOJIHEHUE MPOEKTHBLIX U MHBIX 3a/1aHMIi;

© ACCUCTUPOBAHMUE TIPENOJIABATENIO B IIPOBE/ICHUN 3aHSTHIA.

OTBET 10JKCH OBITH apryMEHTHPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIOKHBIM, COIEPIKATH
CCbIJIKHM HA UCTOYHHUKH.

llOKJllUlhl n OIITOHHUPOBAHHUC JIOKJIAZOB IPOBCPAIOT CTCIICHL BJIAJICHHA TCOPCTHYCCKHM
MATCPHAJIOM, a TAKIKC KOPPCKTHOCTH U CTPOTOCTH paccy>1<1[eﬂnﬁ.

O1leHuBaHue 3aJIaHU#l, BBIMOJHCHHBIX HAa CEMHHAPCKOM 3aHSITHH, BXOJUT B HAKOIUICH-
HYIO OLICHKY.

9.4 Camocrosite/ibHast padoTa 00YHAOIWMXCH 110 AUCHHILIHHE (MOYJII0)

CamocrosTenbHas paboTa CTYJICHTOB — 9TO TPOLECC AKTHBHOIO, IEICHANPABICHHOTIO
IIPUOOPETEHUS CTYJCHTOM HOBBIX 3HAHUH, YMEHHH 0e3 HermocpeJCTBEHHOr0 yYacTHs Mperno/ia-
BaTelis. XapakTEepU3YIOUIMICS MPEJIMETHON HANpapIeHHOCTHIO, APPEKTUBHBIM KOHTPOJIEM |
OLCHKOM pe3ysibTaToB JACATCILHOCTH 00yHarOLerocs.

Llesn camocTosaTe/IbHOM padOTHI:

cucreMarnsanms M 3aKpeliiICHUC 1HOJIYHYCHHBIX TCOPCTUYCCKUX 3HAHUMK U HPaAKTUYCCKHX
YMEHUI CTYJICHTOR:

© yruyOJleHHe U pacluMpEeHUe TEOPETUUYCCKUX 3HAHMN

- (hopMupOBaHHE YMEHHI HCIONB30BATH HOPMATHBHYIO W CHIPABOYHYIO JOKYMEHTAIHIO,
CHEHUAIIBHYIO JIMTEPATYPY:

© Pa3BUTHE MO3HABATEABHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHM30BAHHOCTH;

- (popmMHpOBaHHE CAMOCTOSATEILHOCTH MBIIIICHHSA, TBOPYCCKOW MHHIMATHBDI, CIIOCOOHO-
CTEH K CAMOPa3BUTHUIO, CAMOCOBCPHICHCTBOBAHUIO U caMopCaIn3allum;

* PasBUTHUEC UCCIICIOBATCIILCKUX }/MGHI/Iﬁ H aKaJICMHUYCCKHUX HABLIKOB.

CamocTosTesnbhast paboTa MOKET OCYIIECTBISTLCH HHIMBHAYAILHO HIIH TPYIIAMH CTY-
JICHTOB B 3aBUCUMOCTH OT LEJIU. 00bEMaA. YPOBHS CJI0IKHOCTH, KOHKPETHON TEMATHKH.

Texnosorust opranu3anuu caMocTosTeIbHON paboThl CTYICHTOB BKJIIOYACT MCIIOJIB30BA-
HUEe HHPOPMALMOHHBIX M MATCPUATBHO-TEXHUUCCKUX PECYPCOB YHHBEPCHTETA.

KouTpons pesyabratoB BHeayMTOPHOH CaMOCTOATE/ILHOM pabOTBI CTYIACHTOB MOJKET
IIPOXO/IMTH B ITMCbMEHHOM, YCTHOH HMJIM CMEAaHHON (opme.

CTYJIEHTBI JIOJDKHBI TTOJIXOJIMTh K CAMOCTOSITEIIBHON paboTe Kak K HauBaKHEHIeMy
CPEACTRY 3aKperieH|s U PA3BUTHI TEOPETHUCCKUX 3HAHMM, BHIPAOOTKE CAMHCTBA B3IJIAAOB Ha
OTJICJBHBIC BOIIPOCHI Kypca, NPHOOPETEHUsI ONPE/ICIICHHBIX HABLIKOB M MCIIOJIb30BaHus 11podec-
CHOHAJILHOMN JIMTEpPaATYPb.

9.5 MeToanueckue YRA3aHUs J1JIs1 06y‘l21l0[llllXCH 0 OCBOCHHKO JHCUHITIJIMHBI

llpy H3yYEHHH JIUCHUIUIMHBLL OOYUAIOMMMCS 11e1eco00pa3no BLIMOIHITL CIEIYIONIHE
PCKOMCHIallUH:

I. M3ydenne yueOHOM JIMCIMIUIMHBI OJDKHO BECTHCH CHCTEMATHUYECKH.

2. Ilocne usydyenus kakoro-aubo paszjiena 1o ydeOHUKY MM KOHCIIEKTHBIM MaTepraiam
PEKOMEHIYCTCS 110 IMaMATH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, ONPE/ICICHUS, TTOHATHS pas/ie-
JIa.

3. Oco0oe BHUMAHUE CIIEAYET YACIUTDH BLITOIHCHHIO OTYCTOB [0 MPAKTHYCCKUM 3aHs TH-
SIM HHHJTHBH/TYQTBHBIM KOMIUICKCHBIM 3a1aHUsAM Ha CAMOCTOSITCIbHYIO paboTy.

4. Bes remaruka BONPOCOB, H3y4aeMbIX CaMOCTOSITENILHO, 3aJ1aCTCsl HA JICKIIMSIX TTPEero-
JlaBaTeJIeM. m xe J1AIOTCsl UCTOYHHUKH (B HCPBYIO O4YCPC/Ib BHOBbL U3/IdHHLIC B lleHOJLH‘lCCK()l&/‘I
Hay4qHOH JuTeparype) Juis 0oJiee IeTaabHOro MOHUMAHHUS BOITPOCOB, 03BYUCHHBIX HA JCKIHH.

[Ipu camocrositennbHOM TpopadoTKe Kypca 00yuarommecs 10JKHbI:

* IPOCMATPUBATE OCHOBHBIC OLPCACICHUSA H (DAKTDI;
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* HOBTOPUTHL 3aKOHCHEKTHPOBAHHLIH Ha JICKIHMOHHOM 3aHATHH Martepual U JIONOJHHUTD
Cro ¢ YUCTOM PEKOMEHIOBAHHOM 110 JJAHHOH TeMe JINTepaTyphl;

* U3YYHTb PEKOMCH/IOBAHHYIO JIMTEPATYPY, COCTABIISATH T€3UChl, AHHOTAIMK U KOHCIICKTHI
HanOOJICe BAKHBIX MOMEHTOB;

* CAMOCTOSITCIILHO BBIMOJIHSTE 3a/IaHUsl, AHAJIOTHYHBIC [Tpe/UlaraeMbiM Ha 3aHITHSIX

" MCIOJIL30BATH JUISE CAMOIIPOBEPKM MaTepUallbl (POH/1a OLEHOUHBIX CPE/ICTR.

MCT()HH‘ICCKHC YRaA3aHus npu [)2]60'[‘(’ Ha/Il KOHCIIEKTOM JICKIIUH

B Xoze JIeKUMOHHBIX 3aHITHIT  HeOOXOMMO BECTH KOHCHEKTHPOBaHHe yueGHoro marepuana. O6-
palaTh BHUMAaHHE Ha KaTerOpHH, (POPMYJIHPOBKH, PACKPBLIBAIOIIHE CONCPIKAHHE TEX WIIH HHbIX ABICHMI
M MPOLIECCOB, HAYUYHBIC BbIBOAbLI M IPAKTHYECKHE PEKOMEHIAIIMH, MOTOKHUTELHBIH OMBIT B OPATOPCKOM
uekycerse. JKenatebHo OCTaBUTh B pabOUMX KOHCHEKTAX TMOJIsl, Ha KOTOPbBIX Je/aTh MOMETKH U3 PeKo-
MEHJIOBAHHOW JIUTEPATYPbI, JIOMOMHSIOIINE MATEPUAT NPOCYHIAHHOM JIEKIMM, a TAKKe M0AUepPKUBAIO-
e 0coOYI0 BasKHOCTh TeX WM MHbIX TEOPETHUECKHX MOJI0KEHHI. 3a1aBaTh NpernoiaBaTe/io YTOUHII0-
LLIME BOMPOCHI C LRJBIO YSICHEHHS TEOPETHUECKHX TT0JIOKEHHH, pa3peLllieH st CIIOPHBIX CHTYALMH. .. .1 T.J1.

2. Me'l'Olll/l‘lCCKl/lC YRa3aHud 1o CaMOCTOSITEJIbHOH paﬁoTc Ha/l H3y4acMbIM MarTepua-
JIOM H HHPH HOAI'0TOBKE K HPAKTHYCCKHM 3aHIITHAM

Hauunare nano ¢ u3yuenns pekomMeHa0BaHHOH Jutepatypbl. HeoOX0AMMO MOMHWTD, YTO Ha JeK-
UMK OOBLIMHO PACCMATPUBACTCS HE BECh MATEPHAl, a TOJILKO €ro uacth. OcTtajibHas ero 4acTh BOCIOJHS-
CTCs B MPOLIECCE CaMOCTOATE/IbHOM paboThbl. B cBsizn ¢ 91um pabora ¢ pekoMeH/10BAHHOM JINTEepaTypoii
obs3aresbia. Oco00e BHUMAHKE 1PU HTOM HEOOXOJMMO 0OpaTUTL HA COJAEPHKAHME OCHOBHBIX 110JI0IKE-
HUI W BBIBOJIOB, OObsCHEHHE sIBIeHUI W (PaKTOB, YSCHEHHE NMPAKTHUECKOTO MPHIOKEHHS PaceMaTpHBac-
MBIX TCOPETHUECKUX BOTNPOCOB. B nipouecce 5Toi padoTbl HEOOXOMMO CTPEMUTBLCS MOHATL H 3aTOMHHTD
OCHOBHBIC TMOJIOZKCHHS PACCMATPUBACMOIO MATEpHAlIa, PUMEPDI, MOSCHAIOLIME €ro, a Takke pazodparb-
CSl B MIJIKOCTPATUBHOM MaTepUale... U T.1.

10 Onucanue MaTepPHAILHO-TEXHHYECKOI0 00ecedennsi, He0OX0MMOI0 LIsi
OCYHIECTBJICHUs 00PA30BATENLHOI0 HIPOIECEA 110 IUCHUILINHE (MO/LYJII0)

10.1 Yuebno-madboparopuoe obopyrosanue

Tabimua 6 — llepeuenn o0opyroBatus 1ad0OpaTOPUK

HanmenoBanue ayuropuu

R
YAHTOPHS (;raGoparopum)

Hcnonbszyemoe obopyiosanne

431/1 Jlabopatopust 001ei XUMUKM | XUMHYECKast OCY/1a, XUMHUECKHE PEaKTUBBI, H3-
MCPHTE/IbHBIC W HArpeBaTEIbHbIC TPUOOPHI, KOM-
[JICKT JICMOHCTPAIMOHHBIX T1TAKATOR.

10.2 Texnnueckue u %WIeKTPOHHBIE CPEACTBA 00y UCHHS

Jleknmonnprie sansrrust.

AYJIUTOPHH JUTSL JICKIIMOHHBIX 3aHATHH YKOMITICKTOBAHBI MEOECIIBIO M TEXHHYECKUMHU CPE/I-
CTBAMH 00yUCHHMSI, CITyKAIMMI JUIs TIPEACTABICHUs YueOHOH nndopmanun 60sboil ayauTo-
pruu (HadOPBI JIEMOHCTPALMOHHOTO 000PYI0BAHUS (IIPOEKTOP, HKPaH, KOMITBIOTEP/HOYTOYK),
Y4eOHO-HArJIsIHbIC TTOCOOUSI, TEMATHUECKUE HITIOCTPAILIH ).
lljl}l pen3aliny IHCUUIUIMHBL TOATOTOBJICHBI CJIC/IYIOIIUC TIPC3CHTALIMMN
()CHOBHI)IC IHTOHATHS U 3aKOHbI XUMHWH
Crtpoenue BeniecTna
OCHOBHbBIC 3aKOHOMEPHOCTH XUMHUYCCKUX PCAKIIUii
PacTBOpLI 1 JIpyrue JIUCIepeHbie CHCTEMBbI
DIICKTPOXUMUYECKHE TIPOIECChI
DJIEMEHTDBI KAUCCTBCHHOTO U KOJHYCCTBEHHOIO aHaIN3a
Bricokomosiexkysipabie coeinnenus

np‘dK'l'H‘lCCKHC JAHATHSL

NN B L) —




AYIHTOPUH JIIs NPAKTHYECCKUX 3aHITHH YKOMIUICKTOBAHbI CHEIMAIM3UPOBAHHON Mebe-
JILIO M TCXHUYECKUMHU CPeICTBAMU 00yUeHHs (ITPOCKTOP, KPaAH, KOMITBIOTEP/HOYTOYK).

JlaboparopHbie 3ansiTHsL.

Jutst mabopatophbix 3ausTuil uenonbyeres ayautopus Ne 431, ocnamennas o6opyoBa-
HHEM, YKa3aHHBIM B Tad1. 6:

Camocrosiresibaast padora.

[Tomermenns g caMocToaTeLHON paboThl OCHAIICHBI KOMIBIOTEPHOH TEXHUKOH ¢ BO3-
MOMHOCTBIO HOAKTIOYCHUS K CCTH «MIHTEPHET» M J0CTYIIOM K HJIEKTPOHHONH HH(POPMAHOHHO-
oOpasoBarenbHoi cpene KnAl'Y:

- yntaiubHbli 32 HTh KnAI'Y;

11 Uubie cBeienust

MC'I‘OJIH‘ICCKHC PEKOMCH/IAIMHA 110 06y‘lCHl/ll() JIMI € OrpaHUYCeHHBLIMHA BO3MOYKHO-
CTSIMH 3/1I0POBbSI 1 HHBAJIM/I0B

OcBoCHUE JMCHUILIMHBL 00YYAIONHMUCS ¢ OFPAHHYCHHBIMU BO3MOKHOCTSIMHU 3/[0POBbSI
MOKET OBbITh OPraHM30BaHO KaK COBMECTHO C JIPYIUMU OOYUAIOIMIMMUCS, TAK U B OTACIBHbIX
rpynmax. Ipejnosaraiores cenuaibHble YCJI0BUSL VIS HOJyUeHus 00pazoBanus 00y aionuMu-
Csl C OrPAHMYCHHBIMH BO3MOKHOCTSMHU 3/I0POBBSI.

[Ipodeccopeko-neiarornueckuii cocraB 3HAKOMUTCS € 1ICHXOJI0TO-(H3HOIOTHUCCKHUMH
0cOOCHHOCTAMH O0YHAIOIINXC HHBATH/IOB M JIUIL ¢ OFPAHHUYCHHBIME BO3MOJKHOCTSIMU 3J10pO-
BB, MHJIMBU/LYaIbHBIMM POrpaMMaMi peabMIMTallul MHBATHIOB (ripu Hanuuun). [lpn neob-
XOJHUMOCTH OCyLLLCCTBJUICTC}I JAOIIOJIHHUTCIIbHAA HOJAICPIKKa HpCHoO/aBad st TbHOTOpaMHU, 11CUXO0-
JIOraMu, COIUATBHBIMU PAOOTHUKAMM, [TPOLIC/IIMUMH MOJATOTOBKY ACCHCTEHTAMH.

B cooTBeTCTBIM ¢ METOMYECKUMH pekoMeraarmsiMin MunoOpuayku PO (yTe. 8 anpess
2014 r. N AK-44/058H) B Kypce mpeJiojaraeresi UCHolib30BaTh CONHATBHO-aKTHBHBIC H pe-
(pIICKCHBHBIE METO/IbI 00YUCHHMS, TEXHOIOTHH CONMOKYIBTYPHOI peabiiiiTallny ¢ Heiblo 0Kasa-
HUS TIOMOIIH B YCTAHOBJICHUH MOJHOUCHHBIX MEKJIMYHOCTHBIX OTHOLICHHI C JIPYTHME CTY/ICH-
TaMHU, CO3/IANAH KOM(DOPTHOIO HCHXOJIOIHYECKOr0 KIMaTa B eryieHueckoit rpynne. IoxGop n
paspaboTka yueOHBIX MATEPHATIOB IIPOU3BOAATCA ¢ YUCTOM TIPEIOCTABICHHS Marepuaia B pas-
JMYHBIX (POPMAX: ayMANBHOM, BH3YATBHON, ¢ MCHOIB30BAHUCM CHCHMAILHBIX TEXHHUECKHX
CPCICTB M MHPOPMAIMOHHBIX CHCTEM.

Ocpoenuie UCIUIIIMEBL JniamMu ¢ OB3 0CylecTBIseress ¢ HCroib30BanHeM CPEJICTB
06}/1161—“/151 0611161"0 M CIICIHHMAJIBHOIO HaA3HAYCHUS (ﬂCpC()I'la.]'lbl'IOI“O U KOJIJICKTUBHOI'O HCITOJIL30-
BaHuA). MaTepraibHO-TEXHHIECKOE 00CCIEUEHUE MPE/LyCMATPUBACT TIPUCIIOCOOIICHNE Ay ITO-
puii K HyKJ1am nui ¢ OB3.

Dopma NpOBEICHHS ATTECTANNI JUTS CTYACHTOB-HHBAINI0B YCTAHABIMBACTCSA C YICTOM
MHJIMBHLYaTbHBIX HICHXO(pu3nyeckux ocodennocteit. Jlist cryaentos ¢ OB3 npenycemarpusaet-
Cst JIoCTyHas (hopma Npel0CTaBICH S 3a1aHnil OLEHOYHBIX CPEJICTB, 4 HMEHHO:

* B [ICYATHOW WIIK  SJIEKTPOHHOM dopMme (I JMIL ¢ HAPYHICHHSMH  OMOPHO-
JBUIATEIbHOIO arrapara);

* B ICUATHOH (hopME MITH HMEKTPOHHOI (opMe ¢ yBeTHUSHHBIM PU(GTOM U KOHTPACTHO-
CTBIO (ISl JIMIL ¢ HAPYLICHUSAMH CITyXd, PEUH, 3peHust);

* MCTOJIOM YTCHHsI ACCUCTEHTOM 3aJIlaHUsl BCIYX (JUIsl JIMIL C HAPYIICHHSIMHU 3pEeHHs ).

CTyJIeHTaM ¢ HHBATMAHOCTLIO YBeTHUHBACTCS BpPEeMs Ha TMOJINOTOBKY OTBETOB Ha KOH-
TPOJILHBIC BOMPOCHL. JIIst TaKMX CTYICHTOB Ipe/lycMaTpUBACTCs JI0CTYHAs (opMa MpeIocTan-
JICHUSI OTBCTOB Ha 3a/1aHUsl. @ UMEHHO:

* IINCbMEHHO Ha Dymare win HabopoM OTBETOB Ha KOMIILIOTEpE (ISt JIMIL ¢ HAPYIIICHUSI-
MM CJIyXa, peyH);

* BBIDOPOM OTBCTA M3 BO3MOKHbIX BAPMAHTOB C MCIIOJIL30BAHKUEM YCIIYI' aCCUCTEHTA (IS
JIMIL C HApYHICHHMSIMH OIOPHO-/IBHIaTEJILHOTIO ilﬂﬂ[lpﬂ"[‘{l):

* YCTHO (JUIst JIMIL € HAPYIICHUSIME 3PEHISL, OIIOPHO-IBHIATEILHOTO arnapara).
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pu HeoOXOAMMOCTH IS 00YUAIOIIMXCS ¢ HHBAIM/THOCTHIO MpOIEe/lypa OLeHUBAHUS pe-
3YJIbTaTOB 06y‘{€HI/ISI MOKET IMPOBOAHUTHLCSI B HECKOJIBKO ATAIlOB.



®OH,I OLIEHOYHBIX CPE/ICTB
Mo JUCUHHUIIJIHHE

Xumust

[0t Hauana nmoAroToBKU 02020 }
_(no yucnony many) b it s CE S B e e e !
dopma 0byuenus L ounas 5
Texnonorus obyuenus - mpaouyuonnas 5
Kypc ; Cemectp TpynoemkocTs, 3.¢e.
1 : 1 3

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

3avem ¢ oyenroi E Kageopa XuXT - Xumus u xumuueckue |
} MEXHOI02UU
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1 Ilepevens nmianupyeMbIxX pe3yabTaToB 06y YeH st 110 AHCHHILIHHE (MOLYJI0),
COOTHECCHHBIX € IVIAHUPYEMBIMU Pe3yJILTATAMH 00pa30BaTeJLHOH NPOrPaMMbI

Tabsnna 1 — KomnereHinu 1 miaHupyempie pe3yibTarhl 00YYeH s 110 JUCHHIUIHHE

i
[ nanupyembie pesyibraThbl 00yueHus 10 JUCIHIUIMHE
Kot u naumenosanme
KOMIICTCHILIMH 3 - o P :
llepeuens 3nannii | llepedenn ymenuii [lepeyenn HABBIKOB
OOHIeKYJILTYpHbIE

OK-1 3Harh  (QyHjaMeH- | YMeTh npuMeHsTh | Biajers HaBbikaMu
CrocoOHoCTDL TAILHBIC TIOHATHS, | (U3MUCCKHE 3aKO- | [IOCTAHOBKH M IIPOBE-
MPEJICTABUTE 3aKOHbl M TCOPUM | Hbl U MaTeMaTHUe- | J€HUs XUMHUECKOTO

COBPEMEHHYIO KApTHHY
MHpa Ha OCHOBE
LEJTOCTHOM CHCTEMDI
CCTECTBEHHO-HAYYHbIX U
MaTeMaTHYCCKUX 3HAHUM,
OPUCHTHPOBATHCS B
LHEHHOCTSIX ObITHSI,
JKM3HH, KYJILTYPBI

COBPEMEHHOH

KJIACCUYECKON XH-
OCHOBHBIC
XUMHUYECKHEC SsBJIC-

MUH,

HHSI.

H | CKHC MCTO/IbI I
peLICHMs 3aj1a4
TCOPETUYUECKOI'O U
IMPUKJIaIHOIO Xa-
paKkTepa

dKCIepUMEHTa, 00pa-
OOTKM 1 aHa/IM3a pe-
3yJIBTATOB JUIS periie-
HUSI TPAKTHYECKHX
3a/1a4

OO0wenpodeccuoHalibHbIC

[Ipodeccnonanpubie

Tabumna 2 — TMacnopr GpoH/1a OLUEHOUHBIX CPEJICTB

Kounrpoiampyembie Popmupyemas HanmenoBanue
pasjesbl (TeMbl) KOMIIETEHITHSI OIICHOYHOI'0 Iokaszaresn onenku
JIMCHMILIHHBI cpeacTBa
1. OCHOBHBIC TTOHATHS OK-1 1, Jlaboparopnast | 1. Boiiosinenume
1 3aKOHbI XUMHH padora No1-7 JabopaTopHbeIx  pador,
%. Cl‘poelmc BellecTBa 2 HpaKTRNCCRAR ' Y o rvviia  Ranwcelt B
2 OCHOBHBIC  3aKOHO- padora Nol-8

MEPHOCTH XHMHUUYCCKUX pe-
AKLM N

4. PactBopbl u Jipyrue
JIUCIIEPCHBIC CUCTEMDI

3. DNEKTPOXUMHUUCCKHE
[1POILECCh

0. DIIEMEHTHI Kaye-
CTBCHHOI'O M KOJIMYECTBEH-
HOI'O aHajimsa
Bricokomonekynsprbie co-
CAMHCHHUSI

Konrposibuas pabora

J1abopaTOPHOM IKypHa-
JIe, YCTHBIM ompoc 1o

TemMe
2 Boiosnenue
IMPAKTHUECKUX  3aJ1a-
HUH, HAIMYKEC KOH-
CIICKTA 110 TEME

5 KonrponbHas

paboTa MpOBOJIUTCS B
qachbl  BHEAYJIUTOPHOM
padotbl. OOyuaromme-

CH




[oJyvdarorT 3a/1aHu s
JUISL TIPOBEPKHU  yCBOE-
HUSl TIPOUJACHHOTO Ma-
Tepualia. OueHMBaG'I‘CH
MPAaBHIIBHOCTL  pellie-
HWSI.

2 Meroanueckne MaTepuaJibl, ONPE/IC/ISIIONHE HPOIEYPhl ONECHUBAHUS 3HAHMI,
YMeHUii, HABBLIKOB H (HJIM) OLBITA JeSITEIbHOCTH, XADAKTEPH3YIONIHE POIECe
¢popmupoBanust KOMIETEHIHI

MeToaneckne MaTepuabl, ONPEIC/AIONINE POIE/YPhl OLUCHUBAHNS 3HAHMIA, YMCHHIA.
HaBbIKOB U (l/lﬂl/l) OllbITa JICATCIILHOCTH, HpCACTaBJICHbBI B BUJIC TEXHOJIOIMYCCKOM KapThbl JIUCIIU-
MynHbl (Tabinna 3).

Tabsuua 3 — Texnosnornueckas kapra

HanmenoBanmue Cpoku HIkana onenu- Kpurepun
OICHOYHOI'0 CPe/ICTBA BBINOJTHCHHSI BaAHHS OLECHUBAHMS
1 cemectp
Ipomescymounas ammecmauus ¢ popme 3auem ¢ ouenroi

I. | JlaBoparopuas padora CIKCHEJICJILHO 10 daio * 7 | Beinonnenue - 2

pador Oastos/padora,

ohopmieHne

1adopaTopHOro
KypHajia - 2

Oasuos/padora,

yCTHas  3alura
(1o Borpocam) 6
Oaiios.
OrenuBaercs
BJIAJICHUEC MaTe-
pHaJIoOM, ero cu-
CTEMHOE OCBOE-
Hue, CII0Co0-
HOCTh  TIpHUMe-
HATH HYKHbBIE
3HAHUS, HABBLIKH
M YMCHHUSI TIpH

dHaJIni3e 1po-
OJIEMHBIX ~ CHTY-
alui.
2. | llpaktrueckas pabora €HECHEACIILHO 10 6annoB * 8 | Oucuusacres
pabor BJIaJICHUEC MaTe-

pPHAJIOM, €I'0 CH-
CTEMHOE OCBOE-
HUE, CITOCcO0-
HOCTb ITpUME-
HATH HYZKHDIC
3HAHMSI, HABBIKH
1 YMEHUS [IPH
pELICHUH TTpaK-
THYECKUX 3aJ1a-
HUT. basie
YMCHBIIAKOTCsA
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HanmenoBanue Cpoxn Hkama onenn- Kpurepun
OIIEHOYHOI'0 CpeACTBA BbIINOJIHEHHSI BAHMSI OUECHHBAHHUS |
IPOTOPIHO-
HAJILHO MIPOICH-
TY HPaBHIILHO-
CTH pelieHusl.
Konrposbhas pabora 16 Henens 100 b6asios [Ipasuibhoe
peuieHue 3ajiay
(20 oan-
JI0B/3a/1a4a).
basutbr ymenn-
LIAIOTCS TTPO-
MOPHHOHATBEHO
IPOIEHTY Ipa-
BHJILHOCTH pPC-
IICHUSI.
NUTOI'O: - 250 OGamnos -
Kpurepun onenkn pesyibraros o0yueHHs 10 JHCIHIIHIE:
0 — 59 % or MakcMMaabHO BO3MOKHOM CyMMbI OALIOB — «HEYHOBJIETBOPUTEIIHLHOY
(HE/IOCTATOYHbIN yPOBCHb JUISl IPOMEKYTOUHON aTTECTAMK 110 JUCIHTUIHHE );
60 — 74 % OT MaKCUMAILHO BO3MOKHOH CYMMbl OALIOB «yJOBIIETBOPUTEIBHOY
(I1OPOTOBBIH (MUHUMAILHDII) YPOBEHB);
75 — 89 % 0T MaKCHMAIBHO BO3MOKHON CYMMbI OAILIOB — «XOpoHIO» (CpeJiHUI YpOBEHD);
90 — 100 % 0T MaKCHMaIbHO BOAMOKHON CYMMBI GAJUIOR — «OTIHUHOY (BBLICOKHH (MAKCH-
Lmuubﬂblii) YPOBCHD)

3 Tunosbie KOHTPOJIbHbIC 32 JAHHUS HJIH HHbIE MarTepua/ibl, HEOOX0IUMbIE JIJIsI
OLCHKH 3HAHUH, YMEHHH, HABBIKOB U (MJIM) ONBITA €SI T IbHOCTH, XapaKkTepu-
3yIouue npouece popMUpPOBAHUS KOMIIETEHIHIT B X0/1€ 0CBOCHHSI obpazoBa-
TeJILHOH IPOIpaMMBbI

3.1 3ajl‘dﬂl/lﬂ AJISE TCKYIIEr0 KOHTPOJISE YyCIEBAEMOCTH

KOHTPOJIbHASI PABOTA
Bapuanr Nel

15 ()llpCllCJlHTC KOJIMYCCTBO BCUICCTBA DKBUBAJICHTA U MOJIAIPHYIO MACCy SKBUBAJICHTORB (l)OC-

(hopa, kucnopoya u 6poma B coeannennsx PHs, H,O. HBr.

2. Hanuumre 21ekTporHble QOPMYIIbI ATOMOB HIEMEHTOR ¢ MOPSIKOBLIMH HOMEpaMu 9 u

28. Tlokaxute pacrnpejiesieHue 5JIEMEHTOB HTHX aTOMOB 10 KBAHTOBLIM suciikam. K KaKOMYy
YJICKTPOHHOMY CEMEHCTBY OTHOCHUTCS KaK/IbIH M3 THUX MIEMEHTOR?

3 MCXOLI}] H3 TI0JIOKCHUA I'CPMaHUs W TCXHCLUS B HEPUOJUYECKON CUCTEME, COCTABLTE

(bopMyIIBl MeTa- M OpTOrepMaHHeBoil KHCIOT, U OKCHAA TEXHEIMsl, OTBEUAIONIHE HX BLICLICH
CTCHCHN OKuC/IeHust. M3o0pasure (GopMyibl 9THX COCAMHEHHIT rpadryecKH.

4. BuIUHCIHTE KOJIMYCCTBO TEMIOTHI. KOTOPOE BBIJICIIMTCS [IPU BOCCTaHOBIIeHHH Fe,O3 Mme-

TAJIMYECKUM aTIOMMHHUEM, eCIi ObII0 mosydeno 335,11 kenesa.

S. Beruucnure ﬂGgQR CJICIYIOLIHUX PCAKIIHIA:

A) 2NaF(,\»> t Clz(,) = 2NaC1(,\) + Fz(,-)

6) PbOZ(,\A) o ZZI](;\') s Pb(,\—) + 2Zl1(;)(|()

MOoKHO 1 1oy unTh (PTOP MO peakiuu (a) U BOCCTAHOBHTD PbOs innkom no peaximm (6).
6. OKHCICHHE Cepbl H e¢ THOKCH/1a IPOTEKACT 110 YPABHCHMSIM:

a) Sy + Oz = SOy,y;
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0) ZSOZ(” + 0, = 2803“).

Kak n3mennTest ckopocTs 2THX peakiiii, eciin 00obeMbl Ka@K/I0M U3 CHCTEM YMEHBIIMTH B ye-
ThIpe paza’?

7. BprauciiuTe MOJISIPHYIO KOHLEHTPALHIO | MOJIAPHYIO KOHICHTpaAIUIO SKBUBaieHTa 20%-
HOI'O PACTBOpA XJIOPHJIA KA I0THOCTBIO 1,178 r/em’,

8. CocraBbTe HOHHO-MOJIEKYIIAPHOE H MOJICKYJIAPHOE YPABHCHMSI IUIPOJIM3A, IIPOUCXOISIIe-
ro fipu emermBanun pactBopos KoS n CrCls. Kaxnas n3 B3steix coseii ruposinsyeres HeoOpa-
THMO JI0 KOHIIa ¢ 00pasoBaHUEM COOTBETCTBYIOIINX OCHOBAHUS W KHCIIOTHL.

Bapuant Ne2

I. Peakuuu BeIpakaioTes CXeMaMu:

P+HIO; + H,O = H;PO, + HI
HQS *+ Clg + HQO = “28()4 + HCl

CocraBbre 21eKTpOHHBIE ypaBHeHus. Paccrasbre KOO(D(DHUMEHTBI B ypaBHCHMSIX Peakiimii.
JUtst KakJ10H peakini YKaKHTC, KaKoe BEMECTBO SBISCTCS OKMCIUTENEM, KAKOE — BOCCTAHORH-
TCJIEM; KAKOC BCIICCTBO OKMCIISIETCS, KAKOE — BOCCTAHABIMBACTCS.

2. VBeIMUMTCA, YMEHBIIHTCS MIIM OCTAHETCs 6e3 M3MEHEHMs Macca MHHKOBOH IU1aCTHHKH
lpu B3aumosiercTsin ee ¢ pactropamu: a) CuSOy; 6) MgSO,; 8) PH(NO;),? [Touemy? Cocragb-
e 3J[€KTpOI”lbIC H MOHCKyﬂﬂ]’)H})IC YPaBHCHHUS COOTBETCTBYIOUIUX ]’JGLIKI[HI:I.

3. CoctaBbTe CXEMY TallbBAHHUECKOIO MIEMEHTA, B OCHORE KOTOPOIO JICKUT PEaKIlHsi, 1po-
TEKAKOLILAsl 110 YPaBHEHHUIO

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

Haruimre HIeKTpOHHbIC YpaBHEHHS! AHOIHOIO M KATOIMHOIO npoueccoB. Beruucaure DJ[C
y1oro snementa, ecom [Ni*'] = 0,01 mosns/i. [Pb*"] = 0,0001 moss/a. Otser: 0,064 B.

4. Kaxue conu 00YyCIaBAMBAIOT IKECTKOCTD npupoHoi Boabr? Kakyio kecTkocTh BO/bI
HA3BIBAIOT KapOOHATHOM, HekapOoHaTHON? Kak MOXKHO yCeTpanuTh KapooHaTHYIO, HekapboHar-
Hy10 skecTkoeTh? Hanmimmre ypaBueHus cooTBETCTBYIOUINX PeaKinii.

5. Tomumepom kakoro mernpesenbHoro YIVICBOJIOPOAA  SIBJIACTCS HATYpPAIbHbLIH Kaydyk?
Harniire crpykTypHyio Gpopmyity 91010 yriesosjopoaa. Kak naspisaror IPOIECC MPEBPALLECH S
Kayuyka B pesuny? Hem 1o cTpoeHnio 1 cBOHCTBAM pas3inyaiorcs KayuyK 1 pe3uHa’

Bapuanr 3
1. Boccranosienne 01HOIo 13 OKCHJI0B Kelie3a WeT 10 cXeme:

Fe304(x) + Si — Fegy + SiOy . Bo3MoxkeH u 3TOT MPOLECC MPH CTAHAPTHBIX YCI0BUAX? OT-
BET HOJITBEPJUTH PACUCTOM.

; 7 A H%08, kJIK/MOE S"08. JUK/MONE
Fe304 -1117,7 151,46
| Sig : 18,82
FC(K) % 27
S109) -859.4 40 e
1) -001,1;2) 712.8: 3) -599.73; 4) -7772.8.
2 [pu ememmBanuun 2 moub Betmectsa A ¢ 2 MoJib BemecTsa B B HEKOTOPOM 00BEME K MO-

1 > ,
MCHTY HACTYIUICHHSI paBHOBECHs B 00paTHMON cucteme 2A + 2B «— 4]] o6pasosanocs 1,6

MoJtb Bemectsa JI. Yemy paBna koucranra pasnosecus? Orper MO/ITBEP/IUTH PACYETOM.
1) 0,316; 2) 3,16; 3) 2,084 4) 1325
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3 Kaxoit 0b6bem raza seytennres, ecim k 400 pactBopa LiIOH, tutp xotoporo pasen
0,0024 r/mn 6buta 1o6asnena cob (NHy),CO;. Orper HOJATBEPAUTL PACUETOM.
1) 12,61 2) 0,961 3) 2lad i 4) 0,896.1.

4, ['vtposn3y nmoaseprarorest cosu

I ZnCly; 2, Cs2COs; 3 FeBry; 4. CaBr,.
04 HBr = 0.899:; a H,CO5=0.0017; 04 Ca(OH), =0.78.

Ykazars HpaBI/lﬂbelﬁ OTBCT YpaBHCHHSI peaknun uJipoJinsa.

il /nCly, + H,O — ZnOHCI + HC] pH=7;
2) (‘Sz(‘03 S HZO — CsOH + IIQCO} pH =
FeBr; + H,O — FeOHBr, + HBr pH<7;
4) CaBr, + H,O — CaOHBr + HBr pH> 7.

(98]
N

3. Yemy paBHa SKBUBAICHTHAS MACCA CEPBI B COCTMHEHUSX
I Na2S()3; 2y CI‘Q(SO@)}L 3 ('NH4)281 4. IIQS
1) 16: 2) B A% & 3) 8: 4) 8.

OTB@T HOATBCPAUTDH pacuyeToOM.
Bapuanr 4

N Q =d )G + -2 ’
J: Mmeercs I'D Sn 10™ r-uon/n Sn** // [H'] = 10 r-nou/n /H,, Pt
Yemy pasna Besmunna DJ1C '1‘111(01*7 sreMenTa? OTBET HOATBEP/IHTH PACUETOM.

1) 0,1105B; 2) 0,169B: 3) 0,405B; 4) 0,287B.
3 YKasarb npaBuiIbLHLIA OTBET IS [TPOLCCCOB Ha MEKTpoax mpu padore [ u3 Bompoca
No |
1) SnA(-): Snﬂ-Zé — Sn'™
Pt, H, K (+) : 2H,O + 2 é —+ Ho 208
2) SnA(-):Sn’-2 e — Sn*?
Pt, H K (+) : 2H" + 2 PRt H,
3) Pl,HgA(—):ZHgO—LH; — Oy + 4H
SnK(+):Sn™ +2 e —sn
4) Pt, Hy A (-): 2H" +2 e — H;,

Sai k() FSnu2 & SigH'?

- [odemy armocdepnast kopposus sensercs DJICKTPOXHMHYICCKOH KOPPO3HEH MCTAIIOB?
1) Tax kax MetTa1 KoHTaKTMPYET ¢ apamu HoO BO3J1yXa;
2) Tak kaxk metan kontakrupyer ¢ KMCIIOPOJIOM BO3/1yXa;
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3) Tak Kak mMerai KOHTAKTUPYET ¢ HIeKTPOIHTOM 00pa30BaHHLBIM TIPH B3aUMO/ICHCTBUK
YIUVICKHCIIOIO rasa ¢ BJlal‘Ol;'l;
4) Tax kax MeTa KOHTaKTUPYET ¢ OKHCIIUTENeM H JIEKTPOJTUTOM.

4. V3nenme m3 Ti ¢ 3akienkoil U3 naccuBUPOBAHHON CTAJIM, HAXOMHTCS B MOPCKOM BOJIC.
o % | " 2 -
Eti™/mi = 40,1 0B; Epe *pe = +0,17B. Vkaszarb IPaBHJILHBIA OTBET ICKTPO/HBIX MPOILECCOB.

) TiA():Ti—Ti?%+2 e
Fe K (+):0,+4 e+ 2H,0 — 40H
2y ROTTRA (S sS04 e
FeK(+):2H +2e —H,
3) FeA(-):Fe—»Fe*Z+2é
TiK(+):0,+4 € +2H,0 — 40H
" NI - A 1O - T, - T A
TiK(+):211*+2é — H,

3 W3apenne w3 Ti ¢ 3akienkoii U3 nacCMBHPOBAHHON CTaTN, HAXOMATCS B pacrope LiCl.
Enﬂ/vn =-1,63B: EFCH/]:C =-0,35B. Ykazars npaBuibHbI oTBET IEKTPOJIHBIX MTPOIECCOB.
1) TiA():Ti S TiR+2e
Fe'K (%): 2/ +2é — H,
2)  TiAGM):Ti—Ti%+2e
FeK(+):0,+4¢ +2H,0 — 40T
3) FeA(—‘):Fe—>Fc+z+2C:
Ti K(+):2H*+2c: — H,
4)  FeA():FeoFe?i2e

TiK(+):0,+4 € +2H,0 — 40H"

0. B kakoit cpejie Bbirojaee uenosbzosars konrakt Fe/Ti (cMoTpH BOrpockl 4, 3)
1) B mopckoit, tax kak DJ1C menbire.

2) B pacrsope LiCl, Tak kak DJIC menblie.

3) B mopcekoii, Tak kax DJIC umeet Gosbiiee 3HaYCHHE.

4) B pactsope LiCl, tax kak DJIC umeer Gosibliee 3HadeHme.

OrBer HOATBEPJIUTE PCLICHUECM.

75 PaccranTs KoYpGuLIEHTE METOIOM MICKTPOHHOTO Gasatca:
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K>Cr,07 + HCl — KCI + CrCl; + Cl, + H,O. Ykazarn CYMMapHOe 3HaYeHne KorppuimenTa s
IPAaBOM YaCTH:

1) 84: 2) 1:5: 3) 14; 4) 42,

OTBeT NOATBEPMTH pereHmeM.

8. YKazarh MPaBUIbHBIN OTBET MYy gemmen M3 Borpoca No 6 (OTBET MOATBEPIUTH PeIeHHu-
€M)

1) 147, 2) K T 3) 12,75 4) 49,

S}



JIner perucrpanuu uzmenenuii k PII/L

Komuecrnso [Topmnucs
Homep nporoxosna 3acenanus xadeapsi,
Jlara yTBEp KJACHHU S U3MEHEHH S . paspaboraixp
Y U3MCHCHUS PIT/T
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