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1 O0mue mooKeHUst

PaBouast IporpaMma JMCLMILIMHBL « XHMESD) COCTABIEHa B COOTBETCTBHH ¢ TPEOOBAHHSA-
MU (eIepalbHOIO TOCYIaPCTBEHHOTO 00Pa30BaTEILHOIO CTAHAAPTA, YTBEPHKICHHOIO HPHKA30M
MunucTeperBa oOpasopanus 1 Hayku Poccuiickoit ®@enepaunn No 1331 or 12.11.2015, u oc-
HOBHOM MpodeccnoHaIbHOM 00pa30BaTe/IbHOI IPOrpaMMbl OAr0TOBKH «MartepuaaoBeeHue B
MalIMHOCTPOCHHI I 110 HampasyieHuio 22.03.01 MarepuanoBeienne u TEXHOJIOTHH MaTepraioB.

3ajauu HaxoauTh onTHMAaNIbHBIE YCIOBUS JUIsl TPOTEKAHUST XMMHUYECKHX MPOIIECCOB;
AUCHMTUIMHBI OIMUCKLIBATE XUMH3M OCHOBIIBLIX XUMHYECKHX TMPOIECCOB; OBJIAJAETh MPHEMaMHU
¥ METOJIMKAMU PEIICHMS KOHKPETHBIX 3a/1a4y U3 Pa3jIMYHbIX Pa3/Ie/IOB XMMHUH,
BBISIBJISITD B3aUMOCBSI3H MCIK/1Y OTACIbHBIMH XHMHYECKUMHU MTPOLIECCAMH.

OcHoBHbBIE 1. OCHOBHBIE HIOHSITHSI 1 3aKOHBI XUMUK

pasjeiibl / TeMbl Crpoenue BemecTna

HSCIRRENR R OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PeaKiiiid
PacTBOpbI H APYTHE JIMCICPCHBIC CHCTEMbI
DIJIEKTPOXUMHUYECKHNE TPOLECCHI

DIIEMEHTBI KQUeCTBEHHOTO ¥ KOJIMUYECTBEHHOIO aHaIu3a
BBICOKOMOJIEKYJISIPHBLIC COEAMHEHUSI

NGO LR W

2 llepeuenn MJIAHHPYEMBIX PE3YJIbTaTOB 00yUeHHsI 10 NCIHIIHHE (MOLYJII0),
COOTHECCCHHDBIX C INIAHHUPYCMbIMH pPCE3YJAbTaTaMH OG])&II!OBH'I’eJleOﬁ HporpaMmmbpl

[Iporecc u3yueHHs AMCUMIUIMHBL « XHMUS» HAIpaBiIeH Ha (OpPMUPOBAHUE CIEMYIOLUIHX
komretenuuii B coorseretun ¢ MI'OC BO 11 ocHOBHOI 06pazosarebHON porpaMmoii (Tab-
vna 1):

Tabaumna 1 — KoMereHUnu ¥ riiaHUpyenMble pe3ysabTaTbl 00yUEHUs 110 JUCIUINIMHE

T D — [Inanupyemble pe3yabTaThl 00yUYEeHUS 110 JIUCIUTUTHHE
KOMIIETCHIIMH i
[lepeuens 3nannit | Ilepeyenb ymenuit [lepeuennb HaBBIKOB
OO0LIEKYIBTYPHBIE
Ob61enpodeccnonanbHble
OIIK-3 3Harp (QynmamcH- | YMerb npuMensAth | BiaaeTb HaBblkamMu
[OTOBHOCTH ~ NMPUMEHSITH | TAJIbHBIC MOHSTHS, | (H3HYECKHE 3aKO- | MOCTAHOBKH M [1pOBe-
(byHI[aMeHTaﬂbeIe 3aKOHbBI W TCOPHUHU | HbI U MAaTEMaTH4C- JICHUS XUMHUYECKOTO
MareMaTu4yeckue, COBPEMEHHOH M | CKHE METOJIbI JLIsI IKCIIepuMenTa, oopa-
€CTeCTBEHHOHAYYHbIC M | KJACCHYECKOH XH- | pereHus 3aj1ay OOTKHM M aHaIu3a pe-
00IIEuH)KEHEPHbIE MHH, OCHOBHbIE | TEOPETUYECKOIO U | 3yJIBTATOB JUJIS pele-
3HAHUS B | XHMHYECKHE SIB/IC- | MPUKJIQIHOTO Xa- HUSI TIPAKTHYECKUX
npo¢eccHoHAILHOM HUSL. pakrepa 3a71a4
JEATETbHOCTH
[Ipodeccronansunie

o



3 MecTo AMCHUIINHBL (MOLYJISI) B CYPYKTYpe 00pa30BaTe/ILHOI MPOrPAMMBI

Jucnunimna « Xumus» usydaercst Ha | Kypee(ax) B 1 cemecrpe(ax).

JlucuumimHa BXOJUT B coctaB Osoka | «JIMCHMIUIMHEI (MOJYJIH)» M OTHOCHTCH K
00513aTeIbHOM YaCTH.

Jlns ocBOCHUS TUCHUILIHHBI HEOOXOIMMBI 3HAHHS, YMEHHs, HABBIKM U (uiu) onvim
npakmuyeckou_oesmenbrocmu, cHOpMUPOBAHHBIE B MPONECCE W3YUYCHHUS JUCLMUILIME / TIpaK-
TUK: OCHOBBI OE30ITACHOCTH JKU3HEACATEIILHOCTH, XuMusi, Du3nka.

3HaHusl, YMEHUSI W HABBIKK, CHOPMUPOBAHHBIE TIPH M3YUCHUN JIACIHTUIAHBI « X UMM,
OysyT BocTpeOOBAHBI TIPH U3YUYEHHH TTOCIEYIOMUX THCIUTUIMH (rsuKa.

4 Obnbem aucHUIUIHHBL (MOYJIs1) B 339eTHBIX ¢HHHIAX ¢ YKA3AHHEM KOJIHYECTBA
AKAIEMHYECKHX YaCOB, BHIICJEHHLIX HA KOHTAKTHYI0 paboTy 00y4aromuxes ¢
nperogasareieM (M0 BUAAM yueOiLIX 3aHsTHIT) H HA CAMOCTOSITEILHYI0 padoTy
00y4Yaromuxcst

OO0uras Tpy10eMKOCTh (00beM) JUCLUIIIMHEL cocTariseT 3 3.e.. 108 akaj. vac.
Pacnipenenenme oGbema AMCHMIUIMHLT (MOJIYIIS) 110 BUAAM YUeOHBIX 3aHATHI [IpEACTaB-

JIeHO B Tabiuie 2.

Tabauua 2 — O0beM AMCHUIUTMHBI (MOJLYJIS) 110 BUAAM YYEOHBIX 3aHATHIl

Bcero akaanemu-

O0beM THCUMIUINHBI
YeCKHX 42COB

OOmmast Tpy10eMKOCTh JIMCIUIIHHDI - 108

Konrakrnan ayauropnas padora ody4anoumxcs ¢ npenogasaresem (1o 48
BH/IAM Y4eOHBIX 3aHSITHIT), BCEro

B ToMm yucie:

3AHSTHS JICKIHOHHOr0 THIA (JICKIIMHU W HHbIC YIeOHBIC 3aHATHS, 1IPEJLy-
CMaTPHBAIOLIHE MPEHMYIIECTBEHHYIO repeiayuy yaeOHoN uHpopmaiuu ne- 16
JAroruyeckuMH paboTHHKAMH )

3AHATHS CCMUHAPCKOIO THIIA (CEMUHAPDI, [IPAKTHYCCKUE 3aHSTHSI, [1PaK-
THKYMBI, JIA0OPATOPHBIE pabOTHI, KOJIUIOKBHYMLI H HHBIE AHAJIOTHYHbIC 3a- 32
HSITHSL)

Camocrositesbuast pa6oTa 06y aI0MMXCs 1 KOHTAKTHAS PabOTA, BKIIO-
daromiasi TpyIoBbie KOHCYJILTAMH, HHIMBHLYATbHYIO paboTy 06yuaro-
LIUXCA € TIPENOABATEISIMA (B TOM YHCJIE HHJIMBUIYIbHBIC KOHCYJILTALIMHN);
B3aHMOJICHCTBHE B 9JICKTPOHHOH HHPOPMALIHO11110-00pasoBaTe/IbHON cpejie
By3a

60

[Ipomerxyrounast arrecraipus 00ydalommxes — 3a4er ¢ ONeHKOM
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5 Copepxanue QUCIMILIMHBI (MOYJ151), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3zjaenam)
¢ YKA3aHUEM OTBEACHHOI0 HA HUX KOJHYECTBA AKA/CMUYECKHX YaCOB U BHJIOB

yueOHoii padoThl

Tabmuna 3 — CTpykrypa v COACPIKAHUE JINCIIIMHBI (MOJLYJIs)

Buter yueOnoit paboThl, BKIIOYAs CaMOCTOSA-
TeJIbHYI0 padoTy 00ydaloUmMXcst ¥ Tpy10eM-
KOCTb (B Uacax)

KonraxkrHas pabora

HanmenoBanue pa3aciioB, TCM U COUACPIKAHHC HpcenogaBarciist C© O6y‘{atOH_lI/IMI/IC$I
mMarepualia Jlexiiuun Cemunap- | JlabGopa-
CKHe TOPHBIE CPC
(11})'(11('1‘1/1' 3aHATHA
4CCKHUE
3aHSITHS)
Texnuka Oe30nacHOCTH, OXpaHa TpyJia 2
OCHOBHBIE TOHATHS ¥ 3aKOHBI XUMUH 2 2 2 10
Crtpoenue BelecTBa 2 2 “ 8
OcHOBHEIE 3aKOHOMEPHOCTH MPOTEKAHMS XHMH- 3 3 5 10
GCCKHX PCAKIIHI . -
PacTBOpbI 1 JIpyrue JiMciepcHbie CHCTEMBbI 2 2 2 10
DNIEKTPOXUMHUYECKUE MTPOIIECCHI 3 3 ‘ 10
DIEMEHTBI KAYE€CTBEHHOTO U KOJIMYECTBEHHOIO 5 5 ) 6
aHajamM3a
BricokomonexysipHbie coeIuHEeHs 2 2 2 6
R0 16 16 16 60
10 JINCHUTLINHE

6 Bueayamropuasi camocrosiTebiast padoTa 00y AI0MuXest M0 AHCIMILTHHE
(Mo/1yJ110)

[lpu 1taHMpoBaHUM CAMOCTOATENLHONH PAbOTHI CTYACHTY PEKOMEHAYETCA PYKOBOJI-
CTBOBATHCS CIICAYIOIMM pacHpe/IeIEHHEM YaCOB Ha CaMOCTOsITe IbHYI0 paboTy (tabiuua 4):

Tabuanua 4 — PexomenyeMoe pacrpe/ieieHne HacoB Ha CaMOCTONTEIIbHYI0 paboTy
KoMnoHeHTbI camocTosiTeiboii paboTn KosmuecTBo wacon
M3yueHue TeopeTHUecKuX pa3iaesioB AUCIUIIHHbI 16
[ToaroroBka K 3aHSATHIM CEMHHAPCKOTO THIIA 16
[oaroroska k aboparopubiM paGoram, oopaiieHne JabopaTopHo- 28

ro XKypHasa, MmoJroToBka K 3amure Jlabopartopibix paboT; MmojAroTos-
Ka u opopmiIeHHEe KOHTPOJILHOH paboThI

60

7 Ouenounbie cpecTBa st IPOBE/ICHTHS TEKYIET0 KOHTPOJIS
U NIPOMEKY TOUHOM ATTECTANMN 00) “TAIOIIXCS 110 /UICHHInHe (MOyJIo)

DOHJL OLEHOUHBIX CPEACTB Ul MPOBE/ICHHS TEKYIICIO KOHTPOJIS YCIEeBAEMOCTH U npo-
MEKYTOYHOH aTTecTaluu npeacraniex B llpuioxennn 1.

[Tonuplit KOMIUICKT KOHTPOJIBLHBIX 34/l HIH HHBIX MaTepUaoB, HEOOXOIUMBIX IS
OLEHUBAHUSA PE3YTbTATOB OOYUEHHUs M0 JMcIuiiuinne (MOJIYIIO), NpakTHKe XpaHHUTCA Ha Ka-
(enpe-paspadoTumke B OYMaOKHOM H HIEKTPOITIOM BHJIC.

J




8 VYuebno-meroanueckoe H  HHPOPMAINOHHOE  00CCHICYEHHE  AMCIMILIMHDI
(MoxyJis1)

8.1 OcHoBuas JuTeparypa

I Axmeros, H.C. O0mas u neopranuteckas xumus : yue6uik juist By3os / H. C. AxmeTos.
- 5-¢ M3JL., uenp., 4-e u3jL., uenp. - M.: Bricmas mkona: Axagenmus, 2003; 2001; 1998, - 744c.
539k3

2l'manka, HJL OO6mas xumus : yueGuuk jnsg Bysos / H. JI. [mnka; mox pea.
B.A.Ilonkosa, A.B.babkosa. - 18 -e u3.. nepepab. u jom., 17-¢ us.. nepepab. u gom. - M.:
[Opaiit, 2011. - 886¢. 3985k3

3Tmnka, HJL 3anavn u ynpaxsenus no oduteit xumun / H.JL. [innka. —u3, crep.- M.
KnoPyc, 2011. — 240c.

4 ®poos, B.B. Xumus : yuebnoe nocobue s By3os / B. B. dposios. - 3-¢ u3., nepepao.
u jor. - M.: Beiciuas mikouna, 1986. - 543¢. u3-25k3 a0-659k3

SEagumos, B.M. OcHoBbl o0mieli Xumun | siekTponinii pecype] : yuebHOe moco-
oue/B.M.Endumos, 2-¢ uzn. - M.: HULL UHOPA-M, 2015. - 256 ¢. // ZNANIUM.COM : snek-
TpoHHO-OubnmoTeunas cucrema. — PexuM  gocTymna: http://www.znanium.com/catalog.php,
OrPaHHYEHHBIH. — 3ary. ¢ sKpana.

8.2 JlonosHurennLuas imrepartypa

1 Koposun, H.B. O6utast xumust : yueGmuk juist cryaentor syzos / H. B, KopoBun. - 9-e
H311., epepab. - M.: Boiciast wkoina, 2007; 2004; 2000: 1998, - 557¢. 31 9K3

2Vrai, SILA. OOwas ¥ HeopraHuyeckast XUMHS | YUeOHUK /115l By30B / 5. A. Vraii. - 4-¢
H3J1., crep. - M.: Beicmas mkooa, 2004; 2002; 2000; 1997. - 528¢. 9795k3

8.3 MeTonuqeume YKA3aHUSA 1151 CTYJAEHTOB 110 OCBOCHMIO JHCUHIIIHHBI

l. 3akon sxBHBaneHToB: Mertonmueckue ykazanus /Cocr. B.B. Cazonos. Komco-
MOJIbCK-Ha-AMype: Komcomosnbckuii-na-Amype roc. texi. yu-r, 2002, — 8 ¢.

2. Komriekcnple coemnenns: Mertoanueckne ykasanus /Coer. B.B. Tememr. —
Komcomonbek-Ha-Amype: TOYBITO «KnAI'TY», 2003, — 8 c.

3. CKOpOCTh XMMHYECKHX peakiuit. XUMHUCCKOE PaniioBecHe.: METOIHYCCKHE yKa-
3aHMsl K J1abopaTopHoii paGote no kypey «O6mias u Heopranuvcckas xumus» / cocer. : H.JI.
Hasapenxo. — Komcomonbek-na-Amype: GI'BOY BITO «KnAI'TY . 2015. - 10 c.

4. Karanus: meropnueckue ykazaums nabopatopnoii pabore no kypey «O6as
xumus» / coer. H.JI. Hazapenko. — Komcomombek-na-Anmype : GI'EOY BITO «KHATTY », 2015.
-8c.

=1 PactBoprer : MeToamdeckne ykazaHHs K BBITOJICH IO 71abopaTopHOi pabOTHI 110
Kypey «OOwas xumus» / cocer. H.JI. Hasapenko. — Komcomonner-na-Amype: ®I'6OY BITO
«KHAI'TY», 2015, 7 ¢.

6. KectkoeTs Boabl: MeTomiueckne ykasaius k JabopatopHoit pabore no obweit
xumun/ Cocr. M.U. 3onorapes. — Komcomonsek-na-Amype: TOVBIIO «KuATTY», 2004. - 7 c.
7. DJNCKTPOJIUTHYCCKAs JAUCCONMALUS: METOIMUECKIC yKazanus K JiabopaTopHO

pabore no kypey «O61mas u Heopraumdeckas XumMus» / coct. : B.B. Tenen — Komcomorbck-na-
Amype: ®I'BOY BITO «KHAT'TV», 2015. -9 ¢.

8. I'maponus coneit: Meropuueckue ykasanns /Cocr. 1B, Pemusosa, H.J]. Hasa-
penko. Komcomosbek-na-Amype: TOYBITO «KHAI'TY», 2008. - 17 c.
0. OKHCITHTEIBHO-BOCCTAHOBUTENBHBIE  PEAKIIMN: MCTO/IHUCCKHE YKa3aHWS K BBI-

MOMHEHHIO adoparoprolt paGotsl mo Kypey «OGmmas xumusy / cocr, WL 3onorapes, H.JI.
6



Hasapenko — Komcomosbck-Ha-Amype : GI'BOY BIIO «KuAI'TY», 2015. - 10 c.
10. DnekTpoxuMuyeckas Kopposzust Mmetauion: Merojnucckue ykazanus / Coct. U.N.
3osorapes. - Komcomonbck-Ha-Amype: KOMCOMOJIBCKHIT-HA-AMYpPE TOCYIAPCTBEHHBIH TEXHH-

yeckuil yausepcuter, 2008, - 12 ¢.

11. Dnextpomms: Meromueckite ykasanust /Cocr. V.U, 3oiorapes. — KoMmcomobek-
Ha-Amype: 'OV BIIO «KuAI'TY», 2003. — 10 c.
12. P — DJEMCHTBI: METOAMYCCKUE YKAa3aHUs K BLIIOJIHCHUIO JTab0paTOpHOH paboThl

no Kypey «OOmas u Heopranuyeckas xumusi» / cocr. T.A. Kymikosa. — Komcomonbek-Ha-
Amype : ®I'BOY BITO «KHAI'TY», 2016. — 10 c.

13. d — 9J1eMEHTBI: METOJIMUECKHE YKA3aHUST K BBIMOHCHIIO IA00PATOPHBIX paboT 1Mo
Kypcy «O0mmast u Heopranuueckasi xumusi» / coet. T.A. Kymukosa. — Komcomonbek-na-Amype :
GI'BOY BITO «KuAI'TY», 2011. - 12 ¢.

14. Opranuueckue MojuMepLl: METOJAMYECKHE YKAZAHMs K BLIITOJIHEHUIO naGopatop-

HbIX pabor 1o Kypey «O6mas xumus» / coer. I'M. Pemuszos. — Komcomonbek-Ha-Amype :
OI'BOY BIIO «KuAI'TY», 2004. — 11 c.

YKasaHHble ~ METOJMYECKHE  MaTepHalbl  TAKKC — PA3MENIEHBl 110 ajpecy:
https://knastu.ru/students/m4npiil kKabuner.

8.4 Cospemennbie mnpodeccnonanbupie 06a3nl  J@HILIX U HHPOPMAUHOHHbIE
CIIPABO'ITHBIC CHCTEMbI, HCITOJIB3YEMBIC P OCYIECTBJICHUH Oﬁpa'XOBaTeJleOI‘O
npomecca nmo JMCUMIJInHEe

1, Pedeparusno-oubimorpadnueckne Gasel gannpix BUHUTU no ecrecTBeHHbIM
Haykam (http://www.viniti.ru/products/viniti-database) » "Xuniis", "®Ousiika”, "buonorus” u Jpyrue

2. Nupopmannonno-nonckopas cucrema PejepaIbHOr0 HHCTHTYTA TIPOMBIILIICH-
HOH coOCcTBEHHOCTH (http:/inew.fips.ru) P [ loJIHbBIE TEKCTHI POCCUHCKIX TTATEHTOB M 3asiBOK

3 baza nannpix MINCRYS'T (http:/idatabase.iem.ac.ruimincryst) » Kpucramtorpadu-
YECKHE JIaHHbIe MUHEpasioB MHCTHTYTa HiecniepuMenTanbhoii muHepasorun PAH

4. bauk jpanueix PAJIDH (http://lwww.chem.msu.sulrus/chinfo/raden/welcome.html) P
COIIer(I/IT I/IH(i)OpMaI_II/HO 1O paJlHalnoHIIbIM H 3H€pI‘C'I‘H'TL‘CI\'HM nilpil.’\IC'l'p'dM JABYXaTOMHBIX MO~-
TEKYIT

S. baza pannbix "Tepmuucckne koHcraHThl BemecTn” (http://www.chem.msu.sulcgi-
bin/tkv.pl?show=welcome.html)

6. Alkalinity Calculator (or.water.usgs.gov/alk) » Baza 1aHHBIX 10 [ETOYHOCTH U
METOJIaM €€ OTpeJIeIICHUsI.

T Biocatalysis-Biodegradation Database (eavae-bbd.cthz.ch) » Basa nanubIx co-
JICPAKHT HHPOPMALMIO 110 MHUKPOOHOTHUCCKHM OHOKATAIIITINECKHM PEaKIMsIM U Crlocobam Ou-
OJIerpalallii KCeHOOMOTHKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) P pecype,
[IpeaHa3HaAYeHHLIH JUTs YUYCHBIX W OHOJIHOTEYHBIX pa60‘mm<o};, KOTOPBIM HYXHa JOCTOBepHAas
Oubnnorpaduyeckas uHGOPMALMS; I03BOJISET ONPEAETUTEL WIH [0ATBEPANTh HA3BAHUS M a0-
OpeBHaTypBI KypHAJIOB, BKIIOUEHHBIX B ykasarenun Chemical Abstracts Service (CAS) ¢ 1907
roja.

9. Chemical Data Access Tool (java.epa.gov) » un(opmamms o 310poBbe u Ges-
onacHocTH npejctaBnennas EPA nox konrponem Toxic Substances Control Act (TSCA), 9T005BI
y3HATh OOJIbIIC O XHMHUKATAX, KOTOPbIE 11POH3BEACHBI Wilii niinopTiposansl 8 CLIA.,

10. ChemExper Chemical Dircctory (www.chemexper.com) P Katanor xummue-
CKHX BELUECTB M UX NOCTABIIMKORB.

i1 ChemDB Web Interface Index (edb.ics.uci.cdu) » ChemDB npemraraer Gec-

TIATHBIA OHJIAlH HHCTPYMEHTapHit 10 xnmvuH. Texymas repcus CoJIepkuT Gostee 4 MuTH onuca-
HUI COCJIUHEHMIT 1 OoJtee 8 MITH H30MEpOs.



1. Chemical Search Engine (www.chemindustry.com) » baza nanneix no ¢papma-
KOJIOTHYECKON U OMOTEXHUYECKOH MHJIyCTPUH, HAydHOMY 0OO0pyJoBanuio u T. 1. Mmeercs kara-
JIOT KHUI, CIIPABOYHUKOB, XKYPHAJIOB U O10/UICTEHEH.

13. Chemical Structure Lookup Service (cactus.nci.nih.gov) P «AjpecHas KHUTa»
0 XUMHYECKUM CTPYKTYypaM. OObeIuHsIeT HECKOIBKO 0a3 JIAHHBIX 110 XHMHH.
14. ChemSpider (www.chemspider.com) P Pccype oTKpbITOro aocryna, obdecre-

YHBAIOIIMH JIOCTYI K MHJUTHOHAM OIMHCcainii XuMudeckux ¢ 1pykryp. [louck nmpoBoautes mo He-
ckoJbKUM Oazam, B ToM uyuciie PubMed n NCBI Entrez u 1.

15. ChemSynthesis (www.chemsynthesis.com) » baza janueix Xumuueckux Be-
IIECTB, COJCPIKUT TAK)Ke HHPOPMAIHIO 110 METOJAM X Cilre3a 1 (JH3HUCCKUM CBOWCTBAM, Ta-
KHMM KakK IIJIOTHOCTH, TOYKA ITJIABJICHUS, TOUYKA KUIICHUS U T.)1.

16. Crystallography Open Database (www.cry::!lography.net/cod) » baza nan-
HBIX KPHCTAJLIMYECKUX CTPYKTYP OpramiiecKuX, HeOpra i eCKHX, MCTA/UIO-OPraHuYeCKHX CO-
€/IMHEHHH ¥ MHHEPAJIOB, 3a HCKJIIOYEHHeM OHOTIONIUMEPO .

17 EarthChem (www.earthchem.org) P Cuoiir npejuiaract A0CTyn K reOXUMHYE-
CKOMH, NeTPOJIOrHYecKOi, reoXpoHosoruicckod uadopmarii, B Tom uncic depes the EarthChem

Library, the EarthChem Portal(6a3s1 ganunix PetDB, Scd!l'13, GEOROC, NavDat, USGS, and
GANSEKI), PetDB, NAVDAT, SedDB. and Geochron.

18. eMolecules (www.emolecules.com) P Oo nbIxX 10 1cese0OBaHUsIM B 00J1a-
CTH OPraHUYeCKO XUMHUH.

19. Jmol (jmol.sourceforge.nct) » bpayszep ' \VA juig noncka usobpaxenuii Xu-
MHYECKHX CTPYKTYpP B (popmare 3D, B Tonm urcnme 6uomo v, kpuctaios v T. 1. [Ipemuraraer-
Csl TaKOKC aHMUMHPpOBaAHHas ACMOHCTpAILH si.

a0 NIST Chemistry WebBook (webbook.nist.o«v) B Caiit nipegocraBiser 10CTyI
K JIAHHBIM 110 XUMUU ¥ puzuke. Kosutexiuiin moaiepxusa i Hporpammoit NIST.

21. Organic Chemistry Portal (www.organic-c ' mistry.org) » ITopran i Xumu-
KOB-OPraHHUKOB.

22. Organic Chemistry Resources Worldwi/'w ‘vww.organicworldwide.net) »
Iopran npesuiaraeT aHHOTHPOBAHHBIN KATAJIOT CAWTOB 110 QHHYCCKON XMMHUH.

4 PubChem Project (www.syntheticpages.o » [louck Gomee 8 miH coenune-
HUI 1O paznuuHbiM kputepusm. CafT 1o uiepxuBaercs HOHAILILIM IIEHTPOM 1O OHOTEeX-
HOJIOTUSIM.

24. Spectral Database for Organic Compound . = DBS (sdbs.b.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) P basa jgaHHbIX 110 ClicKTpam oprai! KX coenticnuid. [lognepxusaer-
¢ HanmoHanbHBIM HHCTUTYTOM MEPE/I0BOI HPOMBILILI i nayku n rexrosoruu (National
Institute of Advanced Industrial Science and Technologic IOHHSI.

25. spectroscopyNOW.com (www.spectrosco v.ecom) P DecruaTHbIN OHTalH
pecypc 1o CHEKTPOCKONUU M CIEKTPOMCTPUHU (DIIEKTPO! © JKYpHAIJIBI 110 @aTOMHOW 3MHUCCHH,
Ja3epHOH W mIasMeHHOH cnekrpockoni, MK cnexrpoc I, paMaHorc o CHEKTPOCKONUU U
np.).

20. SPINUS-WEB (www2.chemie.uni-erlang /services/spinus/) P CHEKTphI 1
SMP XMMHYECKUX C/[BHTOB, KOHCTAHTHI 133aUMOJICHCTRI TOJIIBIC CHCKTPBI MOJIEKYJISIPHBIX
CTPYKTYP.

i SyntheticPages (www.synthcticpages.ory D10 OecniinTHas MHTEPAKTHBHASL
0a3a JaHHBIX 110 XHMHYECKOMY CHHTE3Y.

28. TOXNET (toxnet.nlm.nih.gov/index.htm basa paniix mo TOKCHKOJIOTHH,
OIIACHBIM XUMHUECKHM COEIMHEHHSM, COCTOTHHIO OKPY! 1T Cpeaibl 1 3/I0pOBBAL.



8.5 Ilepeuenn pecypcosB HH(DOPMALHONIT0-1 CICKOMMY HI1KAIHOHH O ceTH
«Murepuer», HEOHXOAMMBIX /LISt OCBOEHMS! 111 IHILINHLI (MO/LYJIsI)

1. Bukunenus http://ru.wikipedia.org
2. Xumuueckuii nopran http://www.xumuk.ru

3. Hayunast snextponnas 6ubinorexa eLIBRARY.RU [Dnekrpoininii pecype]. - Pexum
nocryna: http://elibrary.ru, cBo60aHbIii.
4. EcrectBennonayunbrit o6pasosaresbubiit mopran | ieitponiniii pecype]. - Pexum 1o-

cryna: http://en.edu.ru, cBo6omblii.

8.6 JlunensnonHoe nporpammiioe oGecmedenine, 1eoanyesoe npm

OcyllleCTBJleHPﬂfl 06pa3ona'rcm.uor0 IPOMCCCa 110 JAHCH Mg
Tabmuua 5 — IlepeyeHpb UCIOJIB3YEMOIO IPOIPAMMHOIO 07 1 CH S
Haunmenosanwue 110 PekBU3MTLI / \ CJIOBMSI HCIT0/1H30BAHHS
Microsoft Imagine Premium Jluiensnonnpri rorosop 9223 Ne008/65 or 11.01.2019
OpenOffice CBOOO A JTMIEH3HSI, V.1 1S HCIO! 1130 BAHHS 110 CCHUIKE:
https://www.openoffice.org/license.h

9 Oprann3annoHHO-NEAATOT U CCKIIC Y CIIOBIL!

Opratunsains 00pa3oBaTEIBHOIO [IPOUECCA PELIIANC 1 I HPYSTCs VIeOITHIM TUIAHOM | pac-
mucanueM y4eOHbIX 3aHsTui. SI3pik oOyucius (mpenoji i ) — P 1. Jlima Beex BHAOB
AYZAUTOPHBIX 3aHATHH aKaJAEMHUYCCKUI 4ac yCTaHaBIuB o | OJKATC L 1OCTBIO 45 MUHYT.

[lpu dopmupoBanuu cBoell M MBUAYATBHON O 13 aTeIBHOI 'paeKkTopuH 00y4aro-
LMIACS UMEET MPABO Ha Mepe3aveT COOTHCTCTBYIONMX /11 1111/ 1HH U PO« CCCHOHAIBHBIX MO~
JIeH, OCBOCHHBIX B IIPOIECCE MPE/IIIECTRYIOMIETO 00YUe i 5. + O TOPBIi 0CHO00KIaeT oOyuarore-

rocs ot HCO6XO}II/IMOCTH HX IMIOBTOPHOI'O OCBOCHHS.

9.1 ObpazoBaTejibHbIE TEXHOJIOI I

YueOHbIif IIpoLece My MPEnoaBaIinm Kypea oc!ior . AeTes Ha 1110/ 1b30BAHHH TPaj-
IIHOHHBIX, MHHOBAIIMOHHBIX W UHQOPMAIHONTILIX 00)) ' BHBIX Tex! oslorui. Tpaauiuon-
HBIC 00Pa30BaTENILHBIC TEXHOJOIHH T1PC/ICTABICHBI JICI 1 ceMHHAp IIMHI (IIPAKTHYECKHU-
MH) 3aHATUAMK. MHHOBAIMOHHBIE 00pa30BaTeTLHEIE TC MU HMCIOJIL "\ 10TCS B BHJE ITHPO-
KOI'0O IPUMECHCHHSI AKTUBHBIX H HHTCPAKTHBHDLIX (bOpM Inpol "HUSA 3aHATI 1. ”H(l)OpMaLII/IOHHbIC
oOpasoBaresibHble TEXHONOTHH PEan3ylorest MyTeM i AlMU CaMC CTOSTESIBHOH paboThI

CTYACHTOB B MH(OPMAIMOHHOI 06pazosareiiLioi cpei:

9.2 3aHsITHS JIEKIIMOHHOIO THIIA

JIeKIHOHHBIA KypC IPEAOaract CHeTeMaTH31 111 10e H3TOKEHHE OCHOBHBIX BOIPO-
COB YUEOHOr0 IjIafHa.

Ha nepmoit neximu nexrop 06311 nipemynpeu CHTOB, IPUMCHHUTEIBHO K KAKOMY
0azoBoMy yueOHHKY (yueOHuKaM, yueGiiniv 110coOmsN IPOYUTAH KypC.

JIeKMOHHBIN Kype JOJDKEH AaRaTh HAaHGONbI ‘™M HHpOpManun U obecrieynBarhb
Oosee riry0oKoe MOHUMAHHE yUeOHBIX BONPOCOB TIPH % 11 1bHO MeHbIIel] 3aTpare BpeMeHH,

4eM 9TO Tpedyercs OONBUIMHCTBY CTYICHTOR 118 CAMOC | 10€ U3y4eHHE MaTepuaia.

9.3 3ausiTus CEeMHHAPCKOIO T

CemMuHapCKue 3aHATHS IPEACTAL! 10T cO0OIT 1o '[MIO JIEKIIHOHHOTO TEOPETHYECKO-
o MaTepuana, MpoBOAATCS B EJISIX 3aK]CIUICIII Ky e BIBAIOT BCE OCHOBHBIE pasielbl.

OcHoBHOH (OPMOIT MPOBEAEHHS CCMITTIAPOB §i1 obcyxaeHue Hanbosee mpodiem-
HBIX M CJIOIKHBIX BOIPOCOB 110 OTJC/ALILIM TeMaM, o pasdop MPHMEPOB U CUTYallHil B

9



AYJIMTOPHBIX YCJIOBUSX. B obsi3annocty [pernogaBarels pXOJAT: OKa3aHue MGTOHHHGCKOﬁ Io-

MOIIH ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 110 COOTBETCTRY I«
AKTHUBHOCTH Ha CEMHUHAPCKUX 3alisITUsIX OILICHHMBAcC
* OTBETHI HA BOITPOCHI, IpeJtaracMpie rnperogana’
© y4acTHE B JIHCKYCCHSAX;
* BBIITOJIHEHUE [TPOEKTHBIX U HHBIX 3aJ[aHUIi;
* ACCUCTUPOBAHME MPEIOIaBaTelIo B IPOBC/ICH 1111
OTBeT 10JKEH OBITh ApryMEHTHPOBAHHBIM, DA’ i
CCBUIKH Ha HCTOYHUKH.
Jloknazsbl ¥ ONIOHUPOBAHUE JIOKIIAJIOB 11POBC)Y
MaTepHAJIOM, & TAKIKe KOPPEKTHOCThH U CTPOTOCTH paccy’!
OueHnBaHue 3aJaHui, BBIIOJIHCHHBIX HA CEMI!|
HYIO OLICHKY.

9.4 Camocrositesqbaast padora 00yIaIonuixe: |

CamocrodarenbHas paboTa CTYIEHTOB — JT0 111
NpUOOPETEHNUsI CTY/IEHTOM HOBBIX 3HAHUH, ymeHuii O¢
BATEJIsl, XapaKTePHU3YIOUIMNCS TIPEeJIMETHON HarpaBiie
OIIEHKOH pe3ysIbTaToB ACSTEIBHOCTH 00YUYarOmerocs.

[lesm camocrosiTeNnbHON paGoOTHI:

© CUCTEMAaTH3alus U 3aKPCIUICHUE ITOJIYYCHHbIX |
YMEHHUH CTY/ICHTOB;

- yriayOJIeHHE U pacIlIMPEHUE TCOPETHHUCCKHX 311111}

* (hopMHpoOBaHHE YMEHHIT HCIIOJIB30BATH HOPMIT!
CTEIUATBHYIO JIUTEPATYPY;

* pasBUTHE IIO3HABATEJILHBIX CIIOCOOHOCTEI, a1l
OpPraHu30BaHHOCTH;

- (hOpMHUPOBAHHE CAMOCTOATEIILHOCTH MBILIJIC]
CTCH K CAMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHUIO H Cil 10|

* PaA3sBUTHE UCCIICAOBATE/ILCKUX YMEHUN M aKa i)

CamocrositesnbHas paboTa MOKET OCYIIECTRIISIT!
JIEHTOB B 3aBUCHMMOCTH OT L1eJIU, 00beMa, YPOBHS C/10°1"

Texnonorus opranuzaunu caMOCTOATEIBHO ! |
HUE MUHOOPMALMOHHBIX H MATEPUAILHO-TEXHUUECK | -

KoHTposib pe3ynbraToB BHEAYJAMTOPHON Cini
MPOXOIUTEH B ITUCHbMEHHOM, YCTHOH HJIM CMEIIAHHO |1 (|

CryaenTel JIOJDKHBI TOJXOHTh K CaMOCTONTC.
CPEACTBY 3aKPEIUICHUS] U PA3BUTHsI TEOPETHUECKI! Y
OT/IeJIbHBIC BOIIPOCKHI Kypca, IPHOOPETEHUS Ompe)l:
CHOHAJIbHOM JIUTEPATYPHI.

9.5 Meroanueckne yKazanust JJist 00y4ao

HpI/I M3YUYCHUHU ITUCHHUIIIIMHBI 06}/1{211011111,\1("1
PEKOMEH 1Al H:

1. M3yvenne y4eOHOM JIMCHUTIIMHBI OJDKII 0 100

2. Tocne m3ydenns kakoro-tu6o pasjena |
PEKOMCHAYETCS 110 I1aMsiTU BOCIIPOU3BECTH OCHOB!
JIa.

3. Ocoboe BHUMAHUE CIIEJIYET YACTUTh BbIl10 1!
SIM U HHIUBUAYAJIbHBIM KOMITJICKCHBIM 3a0aHUsIM 1171 N

10

| TeMaM Kypca.
110 CHEYIOLIMM KPUTEPUSIM:

r*
o ]

IITHH.

LIM, HE OTHOCJIOKHBIM, COACPIKATh

"ITCHCHb BJIAACHUS TCOPETHUYCCKHUM

"HH.
IDCKOM 3aHSATHH, BXOAUT B HAKOIIJICH-

CHHIVIHHE (MO/LYJII0)

* AKTHBHOTI'O, IICJICHAIIPAaBJICHHOI'O
"PEACTBEHHOIO ydacTus mnpernoga-

1010, AP QPEKTHBHBIM KOHTPOJIEM H

"ITMYECKUX 3HAHUM U HPAKTUYCCKHUX

'O U CITPABOYHYIO JTOKYMCHTAIIHIO,
‘TH CTYACHTOB, OTBETCTBCHHOCTH H

)PUECKOH MHUIIMATUBBI, CITOCOOHO-
H3arumu;

KMX HaBBIKOB.

UIMBUIYATHHO WM TPYIIIAMH CTY-
KOHKPETHOM TeMaTHKH.

CTY/ICHTOB BKJTFOYAET MCITOJTh30Ba-
B YHHBEPCHUTETA.

'bHOM PabOTHI CTYJIGHTOB MOXET

paboTe Kak K HamBaXKHCHIIEMY
»bIpaboOTKE €IMHCTBA B3IJISIJIOB Ha
BBIKOB M MCIIOJIL30BaHUS npodec-

OCBOCHHIO JTHCIHIIJIHHDBI

1\6p83HO BBITIOJTHATE  CJIEAYIOIIHE

"UCTEMATHYECKH.
Y HJIM KOHCIIEKTHBIM MaTepHaiam
IbI, OTIPEJICIICHUSI, TIOHSTHSI pasie-

"TYCTOB 110 IMPAKTHYCCKHUM 3aHATH-
reibHY10 pabory.



4. Best TemaTHKa BOIPOCOB, M3YYAEMBIX CaMOCTO! [CIILHO, 3aaCTC Ha JICKIUAX Ipero-
AasaresieM. Mm ke naroress HCTOUHUKH (B NEPBYIO 0YCH /11, HITOBb M3JIAHHBIC B MEPUOANYECKOM

HAYYHOH MTepatype) Juist Oosiee JeTanbHOrO IOHHMAH |

[Ipu camocTosTenBHOI TpOpaboTKe Kypca 00y iio]

* IPOCMATPHBATH OCHOBHbBIC ONIPEJICIICHHS 1 ()i ThI:

B#OPOCOB, O3BYYCHHBIX Ha JICKI[UH.
cCs JOJIDKHBIL

" MOBTOPUTE 3aKOHCIIEKTUPOBAHHBIA HA JICKIIIONIION 3aHATHH MAaTepHall M JIONOJIHUTD

€ro ¢ y4ctom peKOMCHIIOBaHHOﬁ 110 JJaHHOM Teme Ji| I'C}

" M3YUUTh PEKOMEH/I0BAHHYIO JIMTEPATYPY, COC
HanbdoJIee BaXKHBIX MOMEHTOB;

* CAMOCTOSITCIIBHO BBIIOJHSTH 3a/laHusA, aHa!! o1

* HCITIOJIB30BATH JIs CaMOITPOBEPKH MaTepH L.

1. Meroan4eckne ykazanusi npu padore na ' i

B xo1e eKuMOHHBIX 3aHSTHIT HEOGXOIMMO BeC i |
palaTh BHUIMaHWE HA KATeropuH, (OPMYTUPOBKH, pack piii
W MPOLIECCOB, HAYUHBIE BLIBOILI U MPAKTHYECKHE PEKO:
Hekyceree. JKenatenbno ocraBuTh B pabOYHX KOHCIICK !
MEHIOBAHHOH JIMTEPaTypbl, JAOMOJIHSIOMME MaTepUa 1
He 0co0YI0 BasKHOCTL TEX HIIH MHBIX TEOPETHUCCKHX |
LIME BOMPOCHI € LEIIbIO YACHEHUS TEOPETHYECKHMX 101051

2. MeToanyeckne yKazanusi o caMoCToOsIT 1
JIOM H IIPH MOAT0TOBKE K NPAKTHYECKHM 3aHSITI

Hauunars Hazno ¢ usyuenus pekomennoBanuoii
LMK 0OBIYHO paccMaTpUBaeTCs He BECh MaTepHal, a To
€TCs B TpoLecce caMOCTOATENILHON paboThl. B ¢Bs3m ¢
obs3arenbna. Ocoboe BHUMAHWE NPU ITOM HEOOXOIM\!
HUH U BBIBOJIOB, OObsICHeHMeE siBenuii u dakTos, ysche
MBIX TEOPETHYECKHX BONPOCOB. B npouecce sroit pador
OCHOBHBIE TOJIOKEHHUS PacCMaTPHBAEMOro MaTepHana, |
CSl B MJUIIOCTPATHBHOM MaTepHae. .. u T.1.

10 Onucanne MaTepua bHO-TEXHUIECKO!
OCYIIECTBJICHHS 00PA30BATENLHOIO 11|

10.1 Yuebno-nadoparopnoe obopymoBani:

Tabmnua 6 — Ilepeuens obopynoBanus naGopaTop!

A rrenys Haumenosanue ayuropun
yAuTOp (J1aboparopun)
431/1 JlaGopatopust 001LICH XUMUH | X¥M.
MCp

10.2 Texuuueckue u r1eKTpoHHLIe cpenc

JIeKnHoOHHbIC 3aHATHSL.
A}/Lll’lTOpI/I]d JUTS JICKITMOHHBIX 38.HHTI/II>‘I YKOI\H' o)
CTBaAMH 06}/‘16[{”51, CHY)K&U.II/IMI/I JUTSL HpeIICTaBHCIIl' i 7

L

hot

)

pun (HabOpPbI J1IEMOHCTPALMOHHOIO 000PYIOBAH | (11]
y4eOHO-HATISIHbBIC TOCOGHS, TeMATHIECKHE MO 1ALy

JU1st peanuzanuy AMCHMIUTHHBI TIOATOTOBIIC!
1. OCHOBHBIE IOHATHS U 3aKOHBI XHMHH
2. CrpoeHue BelecTna

11

JIL

e
9

» TC3UCBI, aHHOTAIlUU U KOHCIIEKTHI

lpeajiaraCMbIM Ha 3aHATHAX,

I ONCHOYHBIX CPEACTB.

TOM JIEKIIMHU

ipoBaHue yyeOHoro marepuana. O6-
COACPIKAHHE TEX WJIH HHDBIX SABJICHHMN
IOJIOKUTEJTBHBIM OITBIT B OpaTOpPCKOM
| KOTOPBIX JIE]1aTh MOMETKH U3 PEKO-
HOHN JIGKLMH, a TaKKe Mo IYEepKHUBAIO-
- 3azaBarh NpenoaBaTesio yrouHs;o-
'IICHUS CIIOPHBIX CUTYALMM. ... W T.]1.
10Te HAl U3yYaeMbIM MaTepHa-

Heo6X0AMMO MOMHHTD, YTO Ha JIeK-
b, OcTanbHas ero 4acTb BOCMONHS-
1 ¢ PEKOMEHI0OBAHHOH JIHTepaTypou
114 COJIEPIKaHUE OCHOBHBIX TMOJIONKE-
ICCKOIO MPHIIOKEHHUST paccMaTpuBae-
10 CTPEMHUTBCS MOHSTH W 3aMIOMHUTh
JCHSIFOLIME €r0, a Tak)Ke pa3obpars-

S, HEOOXO0UMOro ISt
nicnunIHe (MOoLyJIi)

Layemoe 060pyoBaHue

V14, XUMHYECKHe PeaKTHBLI, H3-
llarpeBaresbHble PUOOPBI, KOM-
OHCTPAUMOHHBIX [JIAKATOB.

L

MeOeIbIO M TEXHHYECKHMH CPEJI-
idopymann GOIbLION ayIHTO-

oD, 9KpaH, KOMIBIOTEpP/HOYTOYK),

e Npe3CHTAIluN:



OCHOBHbIE 3aKOHOMEPHOCTH XMMHYECKHX PeaK| i ]
PactBopbl 1 apyrue ucnepcHbie cHeTeMb
DIIEKTPOXHUMHYCCKUE MPOLIECCHI

DIIEMEHTBI KAYECTBEHHOTO H KOJTHYECTBEHIIOI0 2111711111
Bricokomornekyspuble coeinenns

IlpakTHyeckune 3ansTHs.

SOy B

3d

AYJMTOPHH JUIS NIPAKTHYCCKUX 3AHATHH YKOMII 101 ORI CICUMATIM3UPOBAHHON MeDe-

JIBIO W TEXHUYCCKUMHM CPEJICTBAMHU 00ydeHH s (IIPOCKTOD, 1

Jlaboparopubie 3ansiTHsL.

J1st TabopaTopHLIX 3aHsTHIE HCTOMB3YeTCs 0y 11T on

HUEM, YKA3aHHBIM B TA0JI. 6°

Camocrositesbnas padora.

[omemenus st camoctosTebHON PaGOTHI 00111
MOKHOCTBIO MOAKIMIOYEHHUS K ceTh «HTepHeT™ 1 /10C 1)
obpaszoBarenbHOl cpee KHAT'Y:

- unranbhbiii 3a1 HTb KnAT'Y;

11 UubIe cBeeHus

MeToamueckne peKoMeHaiH 0 06yycr 1
CTSIMM 3/I0POBLSI H HHBAJIHI0B

OcBoeHHe JUCHUIIIMHBI 00YYAIOMUMECS ¢ orpar
MOXET OBbITh OPraHH30BAHO KAaK COBMECTHO C IPYTUMIT O
rpynnax. lpeinonaraiores crnenmansusle yeiaosus s Moy
Cil C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 3I0POBLSI.

[Ipodeccopeko-nenarornueckuii cocrar =i o
0COOCHHOCTAMH 00YYAIOIMXCS HHBATHAOB H JIHIL ¢ O] pa
BbSI, HMHIAMBULyQJILHBIMH [IPOrpaMMaMu peabuiInTai i
XOIUMOCTH OCYINCCTBISIETCS IOMOIHUTENbHAS 110110
JIOTamMH, COUHAILHBIMH PAOOTHHKAMH, TTPOLIEIIIHN 11 11

B cooTBetcTBUM ¢ MeTOMUECKHMHU pekomc!

2014 r. N AK-44/058n) B Kypce ITPEIOIaraeTcs
(DIIEKCHBHBIE METO/IHI OGYUEHHS, TeXHONOHH COLLIO !
HUSI TIOMOIIH B YCTAHOBJICHHH MOJHOIEHHBIX MEK,|
TaMH, CO3/1aHuu KOM(BOPTHOI'O MICUXOJIOTHUECKOTO I
paspaboTka yueOHBIX MaTepHasoB TIPOU3BOJSTCS € Vit
JIMYHBIX (DOpMax: ayjMaibHOM, BH3YANBHOH, C HCIOM,
CPEJICTB U MH(POPMALIMOHHBIX CHCTEM.

Ocpoenne nucumMmImabl unamu ¢ OB3 ocvrn
o0yuenus o0IIero U CrerHaTbHOro Ha3sHAYCH s (11
BaHus). MarepuaibHO-TeXHHYECKoe 00ECIIeUeHIC ||
puii K Hyxaam s ¢ OB3.

dopma mpoBeIeHNS aTTeCTAIMH JUTS CTYZLCHTOR
VHIMBUAYAILHBIX TICHXOQH3HYSCKHX ocobeHHOCTC T, [

Csl joctynHast (hopma npeaocTaBaCHus 3aJaHui o1 o

"B MCUATHOH MM SJIEKTPOHHOH  (opri -
JABHUIATEIILHOTO arnapara);

* B IICYATHOH (hOpME HIIH HICKTPOHHOM (opic
CTBIO (JUIs JIUIL C HAPYIIEHUSMU cllyxa, peu, 3perii

" MCTOJIOM YTCHHSI QCCHCTCHTOM 3a/IaHus BCT v ()

AN

', KOMIIBIOTEP/HOYTOYK).

\o 431, ocnamennasi o6opyoBa-

KOMITBIOTCPHOM TEXHUKOM ¢ BO3-
“OICKTPOHHON MH(POPMAIMOHHO-

COrDAnnICHiubIMM BO3ZMOKHO-

HILIMH BO3MOYKHOCTSMH 3710POBBSI
{HOHIMMKCS, TaK U B OTJIEILHBIX
‘st 00pazoBaHus 00y YaAIOMIHMH-

C lIClL\OJIk)l'0—(1)113110HOI“I/I"I€CKHMI/I
[CTTHBIMI BO3MOXXHOCTSAMH 310PO-
vos (npu namuaun). [pu neo6-
110J1aBal NS TEIOTOPAMH, TICHXO-
V ACCHCTCHTAMH.
tinobpraykn PO (yrs. 8 anpens
L COLMWIPHO-AKTHBHBIE U pe-
it peabnnTaluu ¢ Heblo 0Kasa-
OTHOHICHHH ¢ APYTUMHM CTYJICH-
tysenieckolt rpynne. IoaGop u
VIOCTARITCHHESA MaTepUasia B pas-
M CHCHATBHBIX  TEXHHYECKUX

res C¢ MCIIOJIB30BaHHMEM CpCACTB
O H KOJIJICKTHBHOI'O HMCIIOJIb30-
ABaeT l'lpllCﬂOCO6J’l€HI/I€ ayJIMTO-

MJI0B YCTa1ABJIIMBAETCS C YYETOM
‘eHTOB ¢ UB3 mpenycMarpuBaer-
JICTB, & UMCHHO:

Il ¢ HapyweHHSIMH OIOPHO-

[EHHBIM WPH(TOM H KOHTPACTHO-

[l C HAPpYLICHTHAMH 3PEHHS ).



CTy,IIeHTaM C UHBAJIUIHOCTBIO YBECJIHMUYHBACTCY Bpevd HA MMOATOTOBKY OTBETOB Ha KOH-

TPOJIbHBIC BOIPOCHL JlJIsl TaKMX CTYIEHTOB MpejtycMatit: T JOCTYIHAs (opMa IpeIocTaB-
JICHWs OTBETOB Ha 3aJlaHusl, a UMCHHO:

* HHCBMEHHO Ha Gymare wii HaGOPOM OTBETOB 111 1OMIBIOTEPE (JUI JIHI ¢ HAPYIICHHUSI-
MU CJlyXa, peuu);

* BLIOOPOM OTBETa M3 BO3MOKHBIX BAPHAHTOR C 11C11 TH30BAHUEM yCIIyr accucrerTa (Juis
JIMI € HAPYIICHUSIMU OMTOPHO-JBUIATEJIBHOTO arliiapara )

* YCTHO (JUISL JIMIL ¢ HAPYIICHUSAMH 3PEHUSI, 0110} UraTesIbHOrO dllapara).

[pn HeobxommumocTH st 00yHaIOIMXEs ¢ ML 111 10CTBIO TPOIIE/TyPa OLCHHBAHUS Pe-
3yJAbTaToOB 00YUIEHHS MOIKET MPOBOJUTHCS B HECKOJI 11 )B.
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OOHJA OHEHOYHLIX CPEACTB
o JHCUHILIHHE

Xumusi

' Hanpasiienue moiroroBku 1 22.03.01 Mamepuanoseoenue u mexHono2uu Mamepuaios ;
i HanpaBnennocts (tipoduis) i Mamepuanosedenue ¢ vawunocmpoenuu
. 00pa3oBaTeILHON IIPOrpaMMBbI ! ;
A T Dl i el it s e | ------____________7AAAA_A’.»‘VV'V-_—-—__—_______-—___-_—____—_-----_______—__-__—-l
i KBanmudukanus BbITyCKHHKA | bakanaep ;
' 'on Havana 1moroToBKH 22020 E
L L S J
. ®opma 0OyueHus | ounas :
Texnonorust oOy4yeHus MpaouyuoHN s
Kype Cemectp . TpynoemkocTs, 3.e.
| I 5 I | 3 |

Bua npomeskyrounoii arrecranun | (O0OecnieunBaroree moJpas/ieieHne 5

5 3auem ¢ oyenkot E Kadeopa XuXT - Xumus u xumuveckue E
: MexXHON02UU !
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1 Ilepevennb mianupyeMpIX pesyJbTaTon 00y yeus no AHCIHIIHHE (Moaymo),
COOTHECCHHDLIX ¢ IJIAHUPY EMBIMH pesyiibraraMu 06pazoBaTe.m>H0ﬁ IporpamMmmaIi

Tabinua 1 — KoMneTeHIMu | mIaHupyeMble pe3yibTar! 0Oy4YeHHs 110 JUCIUIUTHHE

Ko 1 Hanmenosanme

[Inanupyemnic pesviinraThl 06yUeHHS 10 AUCIUITHHE

KOMITETEHLIUHU

[lepeucHs 3uanumii

llepeuens ymenuii

Hepeqeﬁb HaBBIKOB

ObmexyiLTypri e

Obwenpodece

HOHAJIL LIS

OIIK-3 3Hath  (yHmamen- | YMc o IpUMeHsITh | BiajeTh HaBBIKAMH
['0TOBHOCTD  MPUMEHSITH | TalbHbIE MOHSTHA, | (H21ICCKHE 3aKO- | TOCTAHOBKH H npoBe-
GyHaameHTaIbHEBIE 3aKOHBI M TCOPHH | HBI 1 \lATEMaTHuYe- | JIEHUS XMMHUYECKOTO
MaTeMaTH4ecKue, COBPEMEHHOM M | CKHC MCTOMBI IS 9KCIIepuMenTa, oOpa-
CCTCCTBCHHOHAYYHBIC M | KJIACCHUCCKOI NIt~ | perc s 3a7a4 OOTKM M aHa/IM3a pe-
o0UIeHHIKEHEPHBIE MUH, OCHOBHLIC | Te! 'IECKOTO M | 3yJIBTATOB UIsl pele-
3HAHUS B | XMMHYCCKHE sBJIC- | IIPH  /(HOTO Xa- HUSI IPAKTHYECKUX
PO ECCHOHAIBHOM HHSI. paKrena a71a4
JESITENILHOCTH
[Tpodeccronam.i
|
Tabmuua 2 — Iacropt GoHIa OLEHOUHBIX CPE/ICT s
Konrpoaupyembie Dopmupyemasn Mar oBanme
pasjeiibl (Tembl) KOMIIETCHIH o1 ‘THOTO Iloxasarein oueHkn
AUCUHILTHHBI B "TBA
1. OcHOBHBIE TIOHSATHSI OI1K-1 L. oparopHas | 1. Brinosnnenue
H 3aKOHBI XUMHHU paboTa ~F nabopaTtopublx pabor,
2. Crpoenue BeuiecTBa 2 | |DAKTHYECKAS | porpune sanmcelf B
3. OCHOBHBIE  3aKOHO- padora -8
2 J1a00paTOpHOM KYpHAa-
MEPHOCTH XHMHYECKHX pe- K ‘i paboTa

aKIUM

+ PactBoper 1 npyrue
JIUCTIEPCHBIE CUCTEMbI

3. DIIeKTPOXUMHYECKHE
IPOLECCHI

6. DJIeMeHThI Kaye-
CTBEHHOI'O W KOJIMYECTBEH-
HOT'0 aHaJIn3a
Bricokomosexynspurie co-
CJAMHEHMSI

Jie, yCTHBIH ompoc 1o

Teme
. Beinonnenue
[IPAaKTHYECKUX  3aja-
HUH, HaJIA4YUEe KOH-
CIIeKTa 110 Teme

: 8 KonTposbnas

pabora npoBoauTCcs B
4ackl BHEayJUTOPHOM
pabotel. Obyuaromue-
cs

HOJIYyJaroT 3aJaHus
JUI IIPOBEPKH  yCBOE-
HHSI TIPOHAECHHOTO Ma-




reprajia. OueHuBaeTcs

MIPaBUJIBHOCTL  pelie-
HHSI
2 MeToauvecKHe MaTePHAJIbL, OIIPC/1C/TSIOMLIC 11poueaypbI OLEHUBAHUS 3HAHUI,

YMeHHii, HABBIKOB H (HJIH) ONLITA J1CHTeL1

dbopmupoBanus komiere

HIHIT

ST, XapaKTepHU3ylomue npouecce

Meroanueckue Marepualibl, ONPEIEIONe NPOIICTTYPBI OLICHUBAHUS 3HAHUHN, YMEHUH,
HABBIKOB H (HMJIH) OIIBITA JICSATCIBHOCTH, NIPCACTARIICHDI I 1/1)1¢ TEXHOJIOrHYECKOi KapThbl JUCIH-

MHe! (Tabauna 3).

Tabmina 3 — Texnosornueckas kapra

HaumenoBanue
OLICHOYHOI0 CPeACTBA

Cpori

BbLINTOJIr sy

1 cemecrp

Ipomescymounan ammecmaria « popyio 2auem ¢ oyenxoit

1. | Jlaboparopnas paGora

EXXCHCACT LD

-

2. | llpaxruueckas paGora

CHKCHCICITLHO

!ikana oneHn-

{OOT

Kpurepuu
OllCHHBAHMSI

BAHUA

Brironunenne - 2
H6atos/pabora,
odopmiienue
nabopaTopHOTO
KypHama - 2
Oaos/padora,
yCTHas 3aluTa
(o Bompocam) 6
OayoB.
OuenuBaercs
BJIQJICHUE MaTe-
pPHAJIOM, €ro CH-
CTEMHOE OCBOE-
HHE, CIIoc00-
HOCTH  IpHMe-
HATb  HYXKHBIC
3HAHUSI, HABBIKU
U yYMCHHS IIpH
aHajause  Ipo-
OJIEMHBIX CHTY-
alum.
Onenupaercs
BJIaJICHHE MaTe-
pHAIOM, €ro cH-
CTEMHOE OCBOE-
HHUE, CITI0CO0-
HOCTD [TpUMe-
HATH HYKHbBIC
3HAHHS, HaBBIKU
U YMEHUS TpU
pElLICHHH TpaK-
THYECKHUX 3a/1a-
HUH. bamer
YMEHBIIAIOTCS
[IPOIOPIHO-
HAJIHO POIEH-
Ty MPABUILHO-

OammoB * 7
YOT

OajtoB * §




HanmenoBanmne Cporn !
OIIEHOYHOI'0 cpeacrsa BLINOJIiCiins

Lieajia OeHH- Kpurepuu
BAHHA OCHHBAHHA

CTH pCUICHUS.

3. | Konrposibnas pabora 16 nenens 1

UTOI O: - | 25

) DasuoB IIpaBuibHOE
peleHue 3aaay
(20 6an-
JIOB/3aj1a4a).
baer ymenp-
LIAIOTCS T1PO-
HOPIIHOHAIBLHO
IPOIECHTY Ipa-
BHJIBHOCTH pPC-

ICHUS.
OaJJIOB -

Kpurepuun onenku pesyanraroB obyucnis 1o jaueni
0 — 59 % or MakcHMaIbHO BO3MOKIOII CYMMBI
(He10CTaTOUHBIH YPOBEHD A IPOMEKYTOUIOIT ATTECT! !
60 — 74 % OT MaKCHMAaibHO BO3MOKION CYMMEI
(MOpOroBeIH (MHHHMAJIbHBIN) YPOBEHD);

90 — 100 % oT MakcHMaIbLHO BO3MOXKHOI ¢\ ininl Gaui
MaJIbHblil) YPOBEHbD)

75 — 89 % oT MaKCHMaIbHO BO3SMOXKHOM €A1 GaIuion -

es
B — «HEYJIOBJIETBOPUTETHHO»

U1 110 TUCIUIUIAHE);

OWITOB —  KYAOBJICTBOPUTEIILHO»

LONOIIOY» (CPEJHUI YPOBEHD);
OLJIMYHO» (BBICOKHIH (MaKcH-

3 Tunosbie KOHTPOJIBLHBIE 3AA 1114 11111 I
OLCHKH 3HAHUI, YMEeHUH, HaB L1 w01 i (M)
3yIuHe npouece opmMupoB: i Cone e

TeJLHOH NPOrpamMMbl

3.1 3aganus s TEKYIMEro KOHTPO. 15 VCleBac:
KOHT!IO "L HAS !
v No!
1. Onpenienure KOTHYECTBO BELIECTRBA <11 ICHTA 1|
(opa, kucnoposa u Opoma B coeauuenusy | O 11!
2. Hanunmmre a1ekTpoHHBIC GOPMYIILI 1110108 2I1e
28. TlokaxuTe pacrpejeneHue »IeMEeHTO X aTo)
JJIEKTPOHHOMY CEMEICTBY OTHOCHTCSI KA 111 1 112 TN !
3. Wcxons U3 MmOJIOKEHHS TEPMAHHA 11 ¢ |CIH
GopmyIBl MeTa- M OpTOrepMaHHeBOH Kiic I OKCH!
crenenu oxkuciienus. M3obpasure popmyin | 0¢/1!
4. BpraucinTe KOJMMYECTBO TEIIOTHI. | > BLI
TAUIMYECCKUM AJIFOMUHUAEM, €CITA OBLIO 110! ) 3335

5. Beraucnure AGggg CIIEJLYIOIIUX PO

A) 2NaF(K) i Clz(,-) = 2N8C1(K) + FZ(r)

6)PbOZ(K) < 2Zn(K) = Pb(K) + 2ZI]O(K)

Mosno i nonyunts GTop 10 peaxiii ocer!

6. OKHCIICHHE Cepbl M €€ JIMOKCH 1A p 10"

a) Sy + Oz = SOyry;

6) 2802(,-) =+ Oz e 2803(|~).

Kak u3mMenuTes ckopocTs 5THX peakii 1 o0BeN
ThIpE paza’?

repUAJIBI, HEOOX0IMMbIE JIsI
2 1esITeIbHOCTH, XapaKTepu-
: xoae ocsocuist 00pazoBa-

FIPHYIO Maccy DKBHBAJIEHTOB (poc-
I

i C IOPAJAKOBLIMM HOMEpaM# 9 u
BAHTOBBLIM suciikam. K kakomy
B?

HOAMYCCKON CHCTEME, COCTABBTE
‘CIMsS, OTBCYAIOLINE MX BbICIIEH

rpaUUCCKH.

pu Boccranonienun Fe,O3 me-

- PbOs nunkom no peaknuu (6).
SIM.,

J10H M3 CHCTEM YMCHBIIUTH B Ye-



7. BeryucauTe MOJISIPHYIO KOHIIEHTPA!! 1) 11

HOT'O PaCTBOPA XJIOPH/IA KATBITHS TUIOTHOC | |
8. CocraBbTe HOHHO-MOJICKYJISIPHOE 1 )1

ro 1npu cMemnBaHuu pacTtBOpoB KoS u Cr( 'l . |
THMO JI0 KOHIIa ¢ 00pa30BaHHEM COOTBETCT ! 10

1. Peakuiuu BbIpaxaroTcs cCXeMaMu:
P+HIO;
H3S + Cl; +
CocraBpTe JJIGKTPOHHDIC YPaBHCHHS. |
JUist kaxI0i peakiumy yKaxuTe, Kakoe Bell
TEJIeM; KaKoe BEIECTBO OKHCIISCTCS, KaKo
2. VBEIMYHUTCS, YMEHBIIUTCS HIIH OC |
IPU B3aUMOJICHCTBHH €€ C pacTBOpaMH: o)
TC JIEKTPOHHBIC U MOJICKYJISIPHBIE YPaBHC|
3. CocraBbTe CXeMy rajbBaHHYECKOIO
TEKAIOIAs! 110 YPABHEHHUIO
Ni + Pb(M
Hanuimmre 21eKTpOHHBIC ypaBHEHHMS!
9TOrO JIEMEeHTa, eCIIn [Ni2+] = 0,01 moun/:
4. Kakue conmm oOyCIaBIMBAIOT KCC!
HA3bIBAIOT KapOOHATHOM, HeKapOOHATHOI!
HYI0 KecTKoCTh? Hanumimure ypaBueHust co
5. Toaumepom Kakoro Henpeenbi
Hanummre erpykrypuyio Gpopmysty storo .

Kay4yka B pe3uHy? Yem 1o CTpoeHHIO 1 C1ioil

1. Boccranosienue 0HOro U3 oKCcu,1
BCT HOI[TBCpI[PITb pacquOM.

MOJIIPIYIO KOHTIEHTpannio sxBuBayienTa 20%-

A
F€3O4(K) - 11 17,7
Sig) :
Feg -
SiOZ(K) -859,4
1) -601,1;2) 712.8; 3)
2 [Ipu cmemmBanum 2 MOJIb BEIECT!

MCHTY HacCTYIUICHHSA PaBHOBCCHSA B O6p£l'l‘

MoJib BetecTna J[. Yemy paBHa KOHCTaHTA |
1) 0,316; 2) 3,16;

3. Kaxoif o0BeM raza BeLIeaUTCS, €C
0,0024 r/mn Gputa o6asiena cos (NHy)s
1) 12,601; 2) 0,96m;

178 r/enm
VISIPHOC VDA ICHUST THIPOIIN3a, TPOUCXOISIIE-
KIast 1 | IX coJleii rupoin3yeTcst Heobpa-
HX OCH 1 M KHCJIOTBHI.
\\‘ Y
I_1'3|!/ | 11
= H,! 1
(MCHTHI B YPABHCHUAX PCAKUU.
BJ1SI CIIMTEJIeM, KAKO€ — BOCCTAHOBH-
| 3N rcs.
Oe3 Hsl Macca IHHKOBOM IIACTHHKH
0) " 1) Pb(NO3),? ITouemy? CocraBb-
BCT X peakLuii.
, KOTOPOIO JICJKUT PeakIus, Ipo-
Ni{N( )
ro v xao 0 nporteccor. Beruucnure DJIC
=(0,0001 b/i1. Orser: 0,064 B.
WMPO onn”? Iakyio kKecTkocTh BOJIBI
K1 HTL kapbonaTIyIo, HeKapOoHaT-
VIO KITUIT.
CLOJIC JIAeTCA  HATYPAIbHBIH Kaydyk?
10O IBLIBAIOT [1PONCCC MPEBpAICHUS
M paii s1KAVUVK M pesHHa?
r 3
s uger n eMe;
roT mp )1 CTANAAPTHBIX YeJIoBUIX? OT-
| M | S%os, Jx/mMonb
| 151,46
| | 18,82
27
40
-7772,8.
onb petecrra B HEKOTOPOM 00beMe K MO-
e L
reme «— 4] obpasosanocs 1,6
\CPJIUTH PACYETOM.
1,29,
v pactropa [LIOH, Tatp xoToporo pasen
I 110, YaCYEeTOM.
S 0,896.



4. ['wponusy nmoasepraiorest conn
L. ZnCly; 2.

04 HBr = 0.899; a H,CO3 =0.0017:

YKazarh NpaBHIILHBII OTBET YPABHEHUSs e

1) ZnCly + H,O — ZnOHCI + HCI
2) Cs2CO3 + HyO — CsOH + H,CO;
3) FeBr; + H,O — FeOHBr, + HBr
4) CaBr; + H,O — CaOHBr + HBr

5. Yemy paBHa sKBUBaJIeHTHAsI Maccea ¢
1. N82803; 2. CI‘Q(SO4)3;
1) 16; 2) S0

OTBeT MOATBEPINTH pacyeToM.

1. Umeercs D Sn 107 r-non/n Sn'™?
Yemy pasna Benmunna DJ1C 'raxorj Jremel

1) 0,1105B; 2) 0,169B;
2. YKazarh NPaBHILHBIH OTBET JUIsl 11
No 1
1) snA(-):Sn*z-zc:
Pt, H, K (+) : 2H,0 -
2) SnA(-):SnO-2é
Pt, H K (+) : 2H" + 2
3) Pt, H> A (-) : 2H,0 - ¢
SnK (+):Sn?+2 g
4) Pt,Hp A (-):2H" +2
SnK(+):Sn-2é
3. [Toyemy armocdepHas kopposus sis.
1) Tax xak merann kontakrupyer ¢ na
2) Tak kak MeTaiul KOHTAKTHDPYET ¢ K1
3) Tax xak meramt konrtakTupyer ¢

YIJICKHCIIOrO ra3a ¢ Bjaroi;
4) Tax xak meramt KOHTAKTHPYET ¢ OF!

Cs;CO3; 3. Fel

;4 CaBr,.

a Ca( 'I)g' 0.78.

PO,
COGIMUIICITIISIX:
8; 4) 8.
T4
=10 r-non/n /11, Pt
eT I« L1111, PacYeTOM.
0,405B; 4) 0,287B.
B Ha snerrnonax npu pabore I'D w3 Bompoca
|
» Hy + 2
80)
0, + 411
1"
DICKTDONINITICCKOW KOPPO3HEH MeTaIoB?
O BO3I!
M BO3J1)
THTON 0000300 1IHBIM TIPH B3aUMOICHCTBHH
M 1 OJIHTOM,



4. Msnemue w3 Ti ¢ 3akienxoif u3 maccii posanmoli CTAI, HaXOIUTCH B MOPCKOH BoJe.

Eti"mi = +0,10B; Epe 2 = +0,17B. Viazar,

1) TIAGF:Ti—»Ti?+2e

SHIIBHBIT OTReT DJICKTPOAHBIX IIPOLIECCOB.

FeK(+):0,+4 e +211,0 - 40H

2) TiA():Ti—->Ti%+2

FeK(#):2H'+2¢e — 11,

3) Fe A (-): Fe —» Fe™ +2 ¢

TIK(H#):0,+4e +211

4)  FeA(-):Fe—Fe?+2¢

TiIKH) :2H +2e — 11,

5. Mznenue u3 Ti ¢ 3aknenkoii u3 nace

Eri"mi = -1,63B; Epe g = -0,35B. Viasars, Lpa

1) TiAG:Ti=Ti%+2e
FeK(+):2H +2¢ —. 11
2) TIAF:Ti—»Ti?+2¢

FeK(+):0;+4 e +011

3)  FeA(-):Fe— Fe'
TiK(+):2H++2é —
4) Fe A (-): Fe — Fe*? +2
TiK(+):Og+4é + 211
6. B kakoit cpese BIroiee uemonnson

1) B mopckoit, Tak kak DJIC menbre.

2) B pacteope LiCl, Tax kak SJ1C mennn

3 B Mopckoit, Tak kak DJIC umeer 6o
4) B pactsope LiCl, Tak kax IJ1C mme:

OtBer nojTBepuTe penieHneM.

8 Paccrasuts kosdummenter meroion

K;Cr;,07 + HCI — KCI + CrCl3 + Cl, + H,O
IPaBoOH yacTu:

1) 84, 2) 15;

> 40H"

porannoit crand, naxomutes B pacrsope LiCl.
'LHBLH 01150 1 DJIGKTPOIHBIX IIPOLIECCOB.

O — 40H"
> ~1(\”-

rakT Fe/Ti (emoTpu Bompocer 4, 5)

’v€1'|l|,'|l;|&\_

ICC SHAYCHHE.

KTPOHHOrO Daanca;
ATH CYMNAPHOE 3HAYCHUE KO (HIMeHTa uIs

14; A ¢



Otser HNOATBEPAUTH PCHICHHUEM.

8. YKasaTe npaBunbupii oret M5 oxicaniers 13 Bopoca No 6 (oTBer HOJATBEPIUTEH PelIeH -
eM)
1) 147; 2) 355 3) 17,75; 4) 49,



Jlaer perncrpawni mivenennii i PII

Konngecrpo [Moxmucn
Howmep nporoxona sacenans Ka(enpol,
CTpaHuIy pazpaboTunka
AaTa YTBEPXKICHUS U3Menen g
H3MEHEHHUS PII/T




