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1 Obmue nosnoxenns

Pabouas nporpamma jmcrmmimng «XHMHS» COCTaBIeHa B COOTBETCTBUMN ¢ TpeboBaHMsI-
MH (esepanbHoro FOCY1apCTBEHHOTO 00pa3oBaTeIbHOrO CTaHaapra, yTBEepiKAEHHOIO HPUKA30M
Mutucrepersa oGpasopanms u Hayku Poccuiickoii ®enepannn No 1005 or 11.08.2016, u oc-
HOBHOH  mpogeccHonabHOiM oOpasoBareibHOI IPOTPAaMMBI  TIOATOTOBKM  « XUMHYecKas
TCXHOIIOrUsl IPHPOHBIX SHEPrOHOCHTENCH 1 YIICPO/IHBIX  MATEPHAJIOBY 110 HANPABICHUIO
18.03.01 Xumuueckas TexHomorus.

3amaun
JUCHHUIIUHBI

Haxonuts ontumasnsusie YCIIOBMSL UL IPOTCKAHHsT XUMUYECKUX [IPOIIeCCORB;
OIHCHIBATL XHMU3M OCHOBHBIX XHMHYECKHX IIPOIIECCOB; OBIIA/IETEH IpHEMaMHu
1 MCTOZHKAMH PCIUCHHS KOHKPETHBIX 34144 U3 PA3IMYHbIX Pa3/Ie/IOB XHMHH;
BBUIBJIATE B3aNMOCBA3H MEXY OT/ETbHBIMH XHMUYECKHMH nporeccamu.
OCHOBHbIC MOHATHS M 3aKOHDI XHMUH

Crpoenue Bemecrna

OCHOBHbIE 3aKOHOMEPHOCTH XHMHYECKIX peakIimii

PactBoper u npyrue JUCTIEPCHBIE CHCTEMBI

DJNEKTPOXHUMHYECKHE IPOLIECChl

ONEMEHTBI KAYECTBEHHOTO 1 KOJIMYCCTBECHHOI0 aHAIH3a
Bricokomonexynsaprbie coemmenms

OcHoBHbIE
pasJiesibl / Templ
JUUCIUTUTHHBI

NNk Lo~

2 Ilepeuenn TUIAHHPY €MBIX De3yJIbTaTOB 06yYeHust mo Aucuunimnae (Moay.no),
COOTHECEHHBIX € INIAHHPYEeMbIMU pesyarTaramu obpasoBareibHOIi NPOrpaMmel

Hponece usywenns muermmmmme; «XUMHsI» HanpasieH na (Gopmuposanme CIICIYIOUTUX
KoMIeTenuui B coorsercteun ¢ ®I'OC BO g OCHOBHOH 00pa3oBareibHOl [IporpamMmoii (Tab-
mmna 1):

Tabmuna 1 - Komnerenuu u [IAHUPYEMBIE PE3YJIbTaThl 00YUEHHS 10 AUCIHILTHHE

[Inanupyemepre PE3YJILTATBl O0YYCHHS 110 JIMCIUTUTHHE
Ko n naumenosanue

KOMIIETCHIIUK . 2
Ilepevens 3nanuii [lepeuens ymenwuii llepeyens naBpikoB
OOwmekynbTyprbie

O6wenpodeccronanpupie

OIK-3 [pumensier 3na- | Ymers HPUMCHATH | Biajiers HaBbIKaMu
l'otoBrocts  uenonbsobars | g CCTECTBEH- (usHYeckne 3ak0- | mocTaHoBKH M npoBe-
3HAHUsI (0] CTPOEHMHU | HBIX HayK B UH- Hbl U MaTeMaTHuye- JACHHSI XUHMHUYECKOTO
BEIleCTBa, [IPHPOJC | XKCHEPHOH NpaK- | CKHe MeTo b JUILSE 9KCrepumMenTa, obpa-
XUMHYECKOH  CBS3M B | THke IIPOCKTUPO- | pelenus 3a1au 0oTKH 1 anam3a pe-
Pa3JIMYHEBIX KJlaccax | BaHUs OHOTEXHH- | TEOPETHUECKOTO 1 3YJIbTaTOB IS pele-

XHMHYCCKHX COCIIMHEHUH

ML TIOHUMAHMS  cBolicTs
MaTepI/IaJIOB H MexXaHu3ma
XUMHUYECKUX HpOHGCCOB,
IPOTEKAIOLIAX B
OKpyIKaIOIIeM Mupe

HYCCKUX CUCTEM H

METUINTHCKUX
U3 J1eJTHI

HPUKJIAJIHOIO Xa-
pakrepa

HHS IPAKTHYCCKUX
3aaa4

lIpodeccnonanbupie
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3 Mecro aucuumiann (Moay.is1) B cTpykType 06pasoBaTenbHoii pPoOrpaMmel

Hucuummana « Xumusy u3ydaercst Ha 1 kypce(ax) B 1 cemecrpe(ax).

Juciunnuaa BXoAUMT B cocTaB Groka | «Jlucuunamup (MOZLY/TH)» M OTHOCHTCS K
00s13aTeNbHO YacTH.

Jlisi OCBOCHUS IUCHUILUTHHD] HCOOXOMMMBI 3HAHMS, YMCHHS, HABBIKH u_(unu) onvim
npakmuuecrkou_oeamenvrocmu, chopMupoBanHbie B MPOLECCE M3YyUCHUs JIMCIMILIME / TIpaK-
THK: OCHOBBI 0€3011aCHOCTH AKHU3HEIEeSTeIIbHOCTH, Xumus, Ousuka.

3HaHMs, YMEHHS U HABBIKH, copmHUpoBaHHBIE [IPH U3YyYCHHH JIHCUMILIMHBI « X UMUSI»,

OyayT BoCTpeGOBaHbI My H3yUeHUH MOCHIEYIOIMX JUCHHIUIMH usuxa.

4 O6bem aHCcHHIUIHHDBI (MOy.151) B 32a4eTHBIX eMHUNAX ¢ YKa3aHHEM KOJIHYeCTBA
AKAIEMHYCCKHX YaC0B, BLIACJeHHLIX HA KOHTAKTHYI0 paboTy 00y4arommuxcs ¢
npenogaBare/ieM (10 BUAAM Y4eOHBIX 3AHATHI) ¥ HAa CaMOCTOSATEIbHYI0 padoTy
o0yuaromuxcs

O61ast TpynoeMkocTs (00BbEM) THCHUTIITHHEI cocTaBIseT 3 3.e., 108 akay. yac.
Pacnpenenenne o6nema JUCHHUIITMHEL (MOAYJIS) 110 BHIAM YIeOHBIX 3aHATHI NpecTaB-

JIEHO B Ta0JmIe 2.

Tabanna 2 — O6beM JUCHUILTHHD] (MOJTyJIs1) IO BHJIaM yueGHLIX 3aHSTHil

Bceero akagemn-

O0bemM AMCHHILINHDI
YCCKHX YacoB

O6mas TpynoeMkocTb AMCUMILIHHD] 108

Konrakrnas ayanropuas pabora obyuaromuxes ¢ npenoaaBaresem (o 48
BIIaM y4eOHBIX 3aHITHIT), Beero
B tom uncre:

SAHSITHS JICKUHOHHOT0 THIIA (JIEKIHH U HHBIC YaeGHbie 3aHATHS, TIPE]Ty-
CMATPUBAIOIHE TIPEHMY LIECCTBEHHYIO IIepeady y4eOHoit uHpopMarmu mne- 16
AArOrHYECKUMHU pabOTHHKAMM )

JAHSITHSI CEMHHAPCKOrO THIA (CeMUHAPEL, [PAKTUYECKUE 3aHATHSI, MTPaK-
THKYMBI, TabopaTopHeie paGoThl, KOJITTOKBHYMBI K MHBIC aHAJIOI'MYHbIE 34- 32
HSITHS )

CamocrosTensnast pabora obyuarommuxes n KOHTaKTHAs padoTa, BKIIO-
HAIOLIAs IPYIIIOBLIE KOHCYIBTAIMH, HHIIMBUJYalIbHYIO paboTy 00yuaro-
HIHXCA ¢ IperogaBaTeIsiMu (B TOM YyHCIe HHIHBHly aJIbHbIE KOHCYJIBTALHNH);
B3aUMOJIEHCTBHE B 57ICKTPOHHOM HH(OPMALHOHH0-06pasoBaTebHOl cpeje
By3a
[Ipomesxyrounas arrecranms oOyuaromuxest — 3auer ¢ oLeHKOl
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S Conep:kanue IHCHHILTHHBI (Moxy.ist), crpyKTypHpOBaHHOE 110 TeMam (paszaenam)
¢ YKa3aHHEM OTBEICHHOI'0 HA HUX KOJIHYECTBA AKAAEMHUYECKHX YaCOB U BH/I0B

yueOHoi padoThI

Tabmina 3 — Crpykrypa u conepkanue AHCHHILIHHDI (MOJTyJIsT)

Busbr yueGnoit paGoThl, BKIIOYAs caMocTos-
TEIBbHYIO paboTy 00YUYaIOMKXCS M TPYIOEM-
KOCTb (B Yacax)

Konrakrhas paGora

Haumenoanue pasjenos, tem u coJiepiKaHue pernoaaBaresis ¢ 00yJaroHUMHCs
Marepuasia Jlexnum Cemunap- | JlaGopa-
CKHe TOPHbBIE CPC
(IpakTH- | 3aHATHS
YEeCKHe
3aHSITHSI)
 Texnuka 6eszonacnocrn, oxpana Tpyna 2
OCHOBHbIC MOHSITUS H 3aKOHBI XHMHH 2 2 2 10
Crpoenue BemecTna 2 ¥ 2 8
OcHoBHIe 3aK0HOMEPHOCTH HPOTEKAHUS XUMHU- 3 3 P 10
YCCKUX peakiui
PactBopsl u gpyrue JIUCIIEPCHBIE CHCTEMBI 2 2 . 10
DNEKTPOXUMHYECKHE TPOLIECChI 3 3 2 10
DIIEMEHTBI KAYECTBEHHOTO U KOJHYECTBEHHOIO ) 5 5 6
aHajmza
Bbicokomonekyispubie coennnenys 2 2 2 6
UTOI'O
16 16 16 60
10 JIHCHHILITHHE ]

6 Bueayanropnas camocrosiTebHas padoTa 00y MXCSI MO HCIHUILIHHE
(MoxyJ1r0)

Ilpu nnanuposanun camocrosrenpmoii paboTel CTYyEHTY PEKOMEH/IyeTCsl PYKOBO/I-
CTBOBATBCS CICYIOLIHM pACIIPeIeIeHUEeM 4acoB Ha camocToATeNIbHYI0 paboty (tabinna 4):

Tabnuna 4 — Pexomennyemoe PaCIIpE/IC/ICHUE YACOB HA CAMOCTOSITEBHYIO paboTy

KommnonenTs! camocrosrensnoii padoTeI KosmaecrBo wacos
VI3ydenune TeopeTHueckuX pasaenon IHCIHILIHHLT 16
lToaroToBka K 3aHsTHSIM CEMHHApPCKOIo TUIa 16
[onrorosxa k naGoparopubiM pabotam, opopmienne nabopaTtopHo- 28

I'0 XXYypHaJ1a, IOJI'0TOBKA K 3allUTe 11ab0paTOPHLIX PadoT; MOArOTOB-
Ka 1 0()OPMJICHHE KOHTPOJIBHOI paboThI

60

7 OneHovnwble cpeacTBa IS NIPOBEICHNSI TEKYIEro KOHTPOJIsI
H IIPOMEKY TOUHOH ATTECTALMH 06y YAI0IMXCSI 10 AHCHHILTHHE (Moxyi1i0)

Douj1 oneHOUHBIX CpeseTB T MPOBCICHHS TEKYLICIO KOHTPOJIS yCHEBAEMOCTH H Ipo-
MEKYTOUHOH aTTECTALMH NPEACTABIICH B [Ipunoxenuu 1.

HoHbBIH KOMIIEKT KOHTPONBLHBIX 3amaHuil HHBIX MaTepHAIOB, HEOOXOIUMBIX JUISI
OLCHUBAHHUS PE3YJILTATOB OOYUEHHS [0 AMCHHILIHHE (MOyI10), HpakTHKe XPaHHTCS Ha Ka-
$enpe-paspadorunke B 6ymaxmom u DJIEKTPOHHOM BHJIE.



8 VYuebno-meroamueckoe u HHPOPMANHOHHOE  ofecrevenne HCHMILIHHLI
(Mmoyn)

8.1 OcHoBuast siuTepartypa

1 Axmeros, H.C. O6wmas u Heopranudeckas Xumus : yueOnuk aist By3o8 / H. C. AxmeTos.
- 5-e m3x., ucnp., 4-e 3., yenp. - M.: Beiciias mxoona: Axanemust, 2003; 2001; 1998. - 744c.
539K3

2l'mmnka, HJL OGmas xumms : yueGuumk s By30B / H. JI. TI'mumka; nox pen.
B.A.IlonikoBa, A.B.badkosa. - 18 -e u3L., nepepab. u jomn., 17-e u3j., nepepad. u jgon. - M.:
[Opaiit, 2011. - 886¢. 3985k3

3Tnnka, H.JL 3aga4u u ynpaxaeHus no oomei Xumun / HJL T'nunka. —u3n. crep.- M.
KnoPyc, 2011. - 240c.

4®posos, B.B. Xumus : yueGroe nocobue s BY30B / B. B. ®posios. - 3-e n3., nepepad.
u jom. - M.: Beicmias mxona, 1986. - 543¢. u3-25K3 a6-655K3

5Enpumo, B.M. OcnoBbl o6meil xumuu [Dnexrponnslii pecype] : yueGHoe moco-
oue/B.M.Endumos, 2-e n3n. - M.: HUL] NUH®PA-M, 2015. - 256 ¢. // ZNANIUM.COM : 3ek-
TPOHHO-OMOIMOTEUHas cHcTeMa. — Pexum JlocTyna: http://Www.znanium.com/catalog.php,
OrpaHHYeHHbBIH. — 3ari. ¢ skpana.

8.2 Jlonosmurenpuas JIUTEpaTypa

I Koposun, H.B. O6was xumust : yae6uux s crynentos By3oB / H. B. Koposus. - 9-¢
u3JL., nepepad. - M.: Beicmias mkooa, 2007, 2004; 2000; 1998. - 557¢. 31 5K3

2¥rai, SI.A. ObOwas u Heopranuyeckas XHMus : yueOnux juist By30B / SI. A. Vraii. - 4-¢
H3JL., cTep. - M.: Bricinas wmkosa, 2004; 2002; 2000: 1997. - 528¢. 9753

8.3 Meroauueckne YKasaHMsl /151 CTYACHTOB 110 0CBOEHHIO JIMCHUILTHHBI

1 3aKoH SKBHBaIEHTOB: MeToanueckue ykaszanus /Coct. B.B. Cazonos. Komco-
MOJIbCK-Ha-Amype: KoMcoMonbekuii-na-AMype roc. TexH. yH-T, 2002. - 8 c.

2. KomruiekcHbie coemnnenns: Merouueckue ykazanusa /Coct. B.B. Tenemr. —
Komcomonbex-na-Amype: TOYBITO «KHATTY . 2003. — § ¢,

3. CKOPOCTh XHMHYECKHX peaKiuii. XuMudyecKkoe paBHOBECHE.: METOIHYECKHE yKa-
3aHUs K J1abopatopHoii pabore mo kypey «O6uas u Heoprannieckas xuMus» / coct. : H.JI.
Hazapenko. — Komcomonbck-ta-Amype: ®I'OY BITO «KHAI'TY», 2015. - 10 c.

4. Karanus: merommueckue ykazanus k nadoparopuoii pabore mo kypey «O6mmas
xumus» / coct. H.JI. Hazapenko. — Komcomonbck-na-Amype : ®I'BOY BITO «KnAI'TY», 2015.
-8 ¢,

. PactBopsr : MeToanueckne YKa3aHUsl K BBINOJHEHHUIO J1a00OpaTOpHO paboTh! mo
Kypey «Ob6mas xumus» / cocr. H.JI. Hazapenko. — Komcomonbek-na-Amype: ®I'BOY BITO
«KHAI'TY», 2015, 7 ¢.

6. Kecrkoets Boabl: Metoanueckue yKazaHusi K 1abopatopHoil pabote mo obmiei
xumun/ Coct. MLU. 3osorapes. — Komcomonbek-na-Amype: TOYBIIO «KHATTY», 2004. - 7 c.
4 OIEKTPOIUTHYECKAS JIHCCOHAIIIS: METOJMYECKHE YKa3aHUs K J1abopaTopHO

pabote 1o Kypey «OOIIas H HEOPraHHYeCKkas XUMHSY / coCT. - B.B. Tenew — Komcomorbek-na-
Amype: PI'BOY BITO «KHAT'TY», 2015. -9 c.

8. ['maponus coneit: Mertomuyeckue ykasanusi /Coct. H.B. Pemusosa, H.J[. Haza-
penko. Komcomosbek-na-Amype: TOYBITO «KHAT'TY», 2008. — 17 c.
o, OKHCIMTENBHO-BOCCTAHOBHTENBHBIC PEAKIINU: METOJMYECKHe YKA3aHUS K BbI-

TNOJIHEHHIO J1abOpaTOpHOl pabotel o kypey «O6mas xumusy / coer. VM. 3onorapes, H.JI.

Hasapenko — Komcomonbek-na-Amype : ®IEOY BITO «KuAl TY»,2015.-10c.
6



10. DIEKTPOXHMHUECKAs KOPPO3US METAILIOR: Meronnueckune ykasanus / Cocr. U,
3os0Tapes. - Komcomonbek-na-Amype: KOMCOMOHLCKHﬁ—Ha-AMype rOCyIapCTBEHHBIH TEXHHU-
4YeCKuH ynusepcurer, 2008. - 12 ¢.

11. OnexTposu3: Mertoanueckue yxasauus /Coct. M.H. 3onorapes. — KoMCOMOJBCK-
Ha-Amype: 'OYBITO «KHAT'TY », 2003. — 10 c.

12. P — SJICMCHTLI: METOAMYECKHE YKA3AHUSI K BBITOTHEHHIO nabopatopHoi paGoThI
no Kypey «O0mas n Heopranuueckas XHMHSY / COCT. T.A. Kynukosa. — KoMcomombek-Ha-
Amype : ®I'BOY BIIO «KHAT'TVY», 2016. — 10 .

13 d — snemenTsI: MeToMuecKHe yKa3aHus K BbIIOJIHEHHIO JIa00PaTOPHBIX paboT 110
Kypey «O0mas u neoprannyeckas xumusy» / coct, T.A. Kynuxosa. — Komcomoibek-Ha-Amype
®PI'BOY BITO «KHAT'TY», 2011. — 12 c.

14. OpranuyecKue momMepsr: MeToIHYecKHe YKa3aHus K BBIIOJHEHHUIO j1abopaTop-
HBIX paboT no kypcy «O6mast xumus» / coer. .M. Pemuzon. — Komcomonbcek-Ha-Amype -
OI'bOY BIIO «KHATI'TVY», 2004. — 11 c.

YKazanuele  meromamueckue MATCpHAIBl  TAKXKE  pasMElICHbl  [10 ajpecy:
https://knastu.ru/students/mnunprii kaumer.

8.4 Cospemennpie npogeccHoHaNIbHBIE  $A3bI  JAHHBIX H HHpOPMaHOHHbBIE
CHPABO'IHBIC CHCTEMBI, HCIIOJIb3YeMble IPH 0CYIIeCTBICHHH 00pa3oBaTebHOro
npouecea o JHCHHILIHHE

1. Pedeparusno-6ubnuorpaduueckue Gaspr AanHelx BUHMTHU mo ecrectBennpmM
HayKam (http://www.viniti.rulproducts/viniti-database) » "Xumus", "®usuka", "Buonorus" u JIpyrue

2 HMudopmaunonno-nonckosas cucrema DenepanibHOro MHCTUTYTA TPOMBIIIJIEH-
HOH cOOCTBEHHOCTH (http:/inew.fips.ru) » TTomHbIe TCKCTBI POCCHHUCKUX MATEHTOB H 3aBOK

3. basa nannbix MINCRYST (http:/idatabase.iem.ac.ru/mincryst) P Kpucramnorpadu-
HECKHE JlantbIe Munepanos MHCTHTYTa SKCIepuMeH TaIbHOI MuHepanorun PAH

4. bark namneix PAJIDH (http://www.chem.msu.su/ruslchinfo/radenlwelcome.html) >
Conepxut undopmarmio mo PAZIMAIMOHHBIM M SHEPreTHYECKHM MapameTpam JIBYXaTOMHBIX MO-
JeKYJI

5. basza pannbIx "TepMuyeckue KOHCTAHTLI BeuecTs" (http://www.chem.msu.sulcgi-
bin/tkv.pl?show=we|come.html)

6. Alkalinity Calculator (or.water.usgs.gov/alk) P basa jganHbIX 110 HICJIOYHOCTH U
METO/IaM €€ OrpeieieHusI.

i Biocatalysis-Biodegradation Database (eawag-bbd.ethz.ch) » Basa nanmnwix co-
ACPHKHT HHPOPMALUIO 0 MUKPOGHOTHYECKIM OHOKATATMTHYCCKUM PeakIusaM u crrocobam G-
OJierpaiaiiiu KCeHOOMOTHKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) » pecypc,
[PC/IHA3HAYEHHBINH Ul YYCHBIX H OHOJIMOTEYHBIX PabOTHHUKOB, KOTOPBIM HyXKHa JIOCTOBEpHAs
Oubiorpaduueckas MH(DOPMALKS; TO3BOJISIET ONPEETHTh WK NOJATBEPIUTH HA3BaHHUS U ab-
OpeBuaTypbi KYPHAJIOB, BKJIOYEHHBIX B ykasatenn Chemical Abstracts Service (CAS) ¢ 1907
roaa.

= Chemical Data Access Tool (java.epa.gov) P HHDOPMALIHS O 3710pOBbE U He3-
ONAacHOCTH npe/cTapieHnas EPA oy kontponem Toxic Substances Control Act (TSCA), uto6mr
Y3HaTh O0JIbIIE O XUMUKATAX, KOTOPbIE IIPOM3BENICHBI WM UMIIOpTHPOBaHbI B CIITA.

10. ChemExper Chemical Directory (www.chemexper.com) » Karamor xumuye-
CKHX BEINECTB U UX MTOCTABIIHKOB.

11. ChemDB Web Interface Index (cdb.ics.uci.edu) » ChemDB npejuiaraer 6ec-
TUIATHBIH OHJIAKH MHCTPYMEHTAPHI 110 XUMHH. Texymas Bepens comepsxut Gonee 4 M onuca-
HUIi coemuenuii u Gosee 8 Mty H30MEPOB.

12. Chemical Search Engine (www.chemindustry.com) » Basa nanusix o dapma-
KOJIOTHYCCKOH M OMOTEXHUYECKO HHJLYCTpUH, HAYUHOMY 000pyOBaHmMio u T. 1. MMeeres kara-
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JIOT KHUT, CIPAaBOYHMKOB, XXYPHAJIOB U OIOJIJIETEHEH.

13, Chemical Structure Lookup Service (cactus.nci.nih.gov) P» «Anpecuas kuuray
10 XHMHYECKUM cTpyKTYpam. OObeIUHSIET HECKOILKO 6a3 TaHHBIX [0 XUMUH.
14. ChemSpider (www.chemspider.com) » Pecypc orkpertoro jocryna, obecrie-

YHBAIOLIMH JIOCTYIT K MHUJUTMOHAM ONUCAHHM XHMHYECKHX cTpyktyp. Ilonck npoBoaures no ne-
CKOJIbKMM Oazam, B Tom uncsie PubMed u NCBI Entrez u Jp.

15. ChemSynthesis (www.chemsynthesis.com) P Basa 1aHHBIX XUMHUECKHX Be-
IIECTB, COACPHKHUT TAKKE HHPOPMALMIO 1O METOAAM MX CHHTE3A W (JH3HUECKUM CBOJiCTBaM, Ta-
KHM KaK IJIOTHOCTb, TOYKA IJIABJICHHUSI, TOYKA KMIICHMS U T.JI.

16. Crystallography Open Database (www.crystallography.net/cod) » basza nan-
HEIX KPHCTAUTHYCCKUX CTPYKTYDP OPraHU4ECKHX, HEOPraHHYECKHX, METAI0-OPraHHIeCKHX CO-
CAMHEHUH U MUHEPAJIOB, 33 UCKIIFOYCHHEM OHONOIMMEPOB.

17. EarthChem (www.earthchem.org) » Caiir IIpeUIaraeT J0CTyNn K reoXuMuye-
CKOH, IIE€TPOJIOrNYECKOM, re0XPOHOIOTHYECKOH HH(pOpMmanmm, B Tom unciie yepes the EarthChem
Library, the EarthChem Portal(6a3b1 nanmbix PetDB, SedDB, GEOROC, NavDat, USGS, and
GANSEKI), PetDB, NAVDAT, SedDB. and Geochron.

18. eMolecules (www.emolecules.com) P Gasza nammbix o HCCJICIOBAHMSIM B 00OJia-
CTH OPraHM4YeCKON XUMUHU.
19. Jmol (jmol.sourceforge.net) » Bpaysep JAVA st moncka usoGpaskenuii xu-

MHYECKHX CTPYKTYp B popmate 3D, B TOM umcie OHOMOJIEKY I, KPHCTAIUIOB U T. J1. [Tpennaraer-
Csl TAKXKE aHUMUPOBAHHASL JIEMOHCTPAIHSI.

20. NIST Chemistry WebBook (webbook.nist.gov) » Caiit npegocrasiser JOCTYII
K JIAaHHBIM 110 XUMHH U Pusuke. Kosueximu nopiuepxkusarores IIporpammoii NIST.

21. Organic Chemistry Portal (Www.organic-chemistry.org) » Ilopran ans xumu-
KOB-OPI'aHUKOB.

22, Organic Chemistry Resources Worldwide (www.organicworldwide.net) »
[Topran npennaraer AHHOTHPOBAHHBIH KaTaIOr CalTOB 110 OPraHMYecKOil XUMHH.

23. PubChem Project (www.syntheticpages.org) » [louck Gonee 8 mun coe/uHe-
HUH 10 pasindHbiM Kputepusm. Caiit moamepskusaetes Haumonatsmpm IEHTPOM 110 GuoTex-
HOJIOTHSIM.,

24, Spectral Database for Organic Compounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) » Baza nannbix no CHCKTpaM OpraHu4eckux coennuenuii. [Toanepxupaer-
¢ HarmonanbHeM HHCTHTYTOM TepesioBoit NPOMBIILICHHON HaykH M TexHojorud (National
Institute of Advanced Industrial Science and Technologies), SInomust.

25, spectroscopyNOW.com (www.spectroscopynow.com) » Becruarupii omaiin
PECYpC 110 CIEKTPOCKONMH M CHEKTPOMETPUH (3JICKTPOHHbBIE XKYPHAIbI 10 ATOMHOMN IMHCCHH,
JIA3EPHOM M MJIa3MEHHOM criekTpockonuu, UK CTIIEKTPOCKOIMH, PAMAHOBCKOM CHEKTPOCKOITHH H
1p.).

26. SPINUS-WEB (www2.chemie.uni-erlangen.de/services/spinus/) » CrexTpsl n
SIMP XMMMYECKHX CJIBHTOB, KOHCTAHTBI B3aUMOJICHCTBHS, U IOJNHBIC CIICKTPbI MOJNEKYJISPHBIX

CTPYKTYD.

27. SyntheticPages (www.syntheticpages.org) » 1o Gecrurarhas MHTEpPaKTHBHAs
0a3a TaHHEBIX 110 XHMHYECKOMY CUHTE3Y.
28. TOXNET (toxnet.nlm.nih.gov/index.htm) P Basa naumbix mo TOKCHKOJIOTHH,

OIACHBIM XUMHYCCKUM COCAMHEHHSM, COCTOSHHIO OKPYKAromeii CPeJIbl U 3JI0POBhS.



8.5 Iepeuens pecypcosn mﬂbopmauu()HHo-Teﬂexommynuxaunomwﬁ cern
«HUnrepuer», HEOOXOAMMBIX /Is1 0CBOCHHUS AMCUUIUTHHBL (MO/TyJI51)

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

2. Xumuyeckuii noprain http://www.xumuk.ru

3. Hayunas snextponnas 6ubanorexka eLIBRARY.RU [DnexTponnkii pecype]. - Pexum
J0CTyma: http://elibrary.ru, CBOOOIHBIIA,

4. ECTeCTBeHHOHaqubIﬁ obpasoBaresbHbIi nopTai [DnekrpoHHbit pecype]. - Pexum jo-
cryna: http://en.edu.ru, CBOOO/THBII,

8.6 JInuensuonnoe porpaMmMHoe obecrnevenne, Henoap3yemoe npu
0CyImecTBIeHnH 06pa3oBaTebHOIO liponecca mo aucummianne

Tabmnuna 5 — ITepeyens ncnomps
Haumenosanue 110
Microsoft Imagine Premium
OpenOffice

YEMOTO ITPOrpaMMHOI0 0GecreyeH s

PeKBU3UTEI / yerous UCIIOJIb30BAHUS
JInuensnonnerit A0roBop AD223 Ne008/65 ot 11.01.2019
CBobGoanas nuiensus, YCJIOBHST MCIIOJIB30BAHHMS 110 CChUTKE:
https://Www.openofﬁce.org/license.html

9 OpraHmauuouHo-nez]aromqecmle YCJI0BHsA

Hpu dopmuposanuu croeii HHIUBH]IyanbHOM o6pazoBarenbioi TpacKTopuu 00yyaro-
IHMHCS HMEET 1IPABO Ha Mepesauer COOTBETCTBYIOIIMX JUCIHHILIHH U IPOPECCHOHANBHBIX MoTy-
JIEH, OCBOGHHBIX B TIporecce MPCALIECTBYOWEro 00yuenus, KOTOpBIi 0cBOGONAaET 0GYUarOmIE-
FOCs OT HEOOXOIUMOCTH MX [IOBTOPHOI'0 OCBOEHHS.

9.1 ObpasoBarenbunie TEeXHOJIOrHH

o0pazoBarenbhbie TEXHOJIOTHH peallu3yioTCs IIyTEM axKTHUBHU3AIUH CaAMOCTOSATENIbHON PaboThI
CTYICHTOB B HH(OPMAIHOHHOI 00pa3zoBarebHO} cpene.

9.2 3ausiTus JEKUHOHHOI0 THIIA

Jlekunonuprit Kypc nipearnoJaraer CHCTCMATH3UPOBAHHOE H3JI0KEHHE OCHOBHEIX BOIIPO-
COB Yy4eOHOro rJana.

Ha nepBoii nexmmn JIEKTOp 00s3an NIpeAynpeuTh CTYIEHTOB, TPUMECHHTENILHO K KaKomy
0azoBomy yueOHuKy (yueGHUKaM, yueOHbIM nocobusam) Gyer pOYUTaH KypC.



aY/TOPHBIX ycioBHsX. B o6a3annocTu npenonasares BXOJIT: OKa3aHHE METOJIHYECKOU I10-
MOLIH U KOHCYJIbTUPOBAHUE CTYEHTOR 10 COOTBETCTBYIOIIHM T€MaM Kypca.

AKTHBHOCTH Ha CEMHHAPCKHX 3AHSTHSIX OLCHUBACTCSL 110 CIICIYIOLIMM KPHTEPHSIM:

" OTBCTEI Ha BONIPOCHI, MPe/iiaraeMble peroiaBaTeieM;

* Y4aCTHE B JIMCKYCCUSIX;

" BBIIOJIHEHHE TIPOCKTHBIX U HHBIX 3a/1aHMIA;

" ACCHCTHPOBAHME MPENOAABATEIIIO B IPOBEACHUH 3aHSITHI.

OrBer no/ken GbITh apryMCHTHPOBAHHBIM, PA3BEPHYTHIM, HE OHOCIOKHDIM, COJIepIKaTh
CCBIIKH HA HCTOYHHKH.

Jloknanel u onmonupopanue goxmanon HPOBEPAIOT CTCHCHD BIIAICHUS TEOPETHUECKHM
MATCPHAIOM, & TAK)KE KOPPEKTHOCTb H CTPOTOCTh PACCYIK/ICHHIA.

OneHuBaHye 3a1anMi, BBITONHEHHBIX Ha CCMHHAPCKOM 3aHATHH, BXOIUT B HAKOILICH-
HYIO OLICHKY.

9.4 CamocrosiTesibnas pabora o0yyarmmxcs no AUCHMILIHHE (MOLYJII0)

CamocrosTenbuas pabora CTYACHTOB — 5TO MPOLECC aKTHBHOIO, IeJIeHATIPABICHHOTO
IPHOOPETEHUST CTYJICHTOM HOBbIX 3HAHUH, yMeHui Ge3 HenocpeacTBeHHOro yJacTus mnpenoja-
BATCJIs1, XapaKTepHU3yIOIMHCS MPeAMETHOIN HAlIPABJICHHOCTRIO, 3()(EKTUBHBIM KOHTpOJIEM M
OLCHKOH pe3yJIbTaToB JAesITeIbHOCTH obywatomerocs.

Lenn camocrosTensHoit paboThI:

* CHCTCMATH3AIMS U 3aKPEIUICHHE M0JTyYCHHbIX TCOPETUYCCKUX 3HAHUHI U NMPAKTUYECKHX
YMEHHUH CTYJCHTOB;

© yriyOusienue u paciuupenne TCOPETHYCCKUX 3HAHMIA;

* opmMupoBanue ymenuii ucnonp3oBaTh HOPMAaTHBHYIO M CIIPABOYHYIO JIOKYMEHTALHIO,
CIICHHAIBHYIO JIATEpaTypy;

' pasBUTHUEC HO3HaBaTeﬂbHLD(CHOCOGHOCTeﬁ,aKTHBHOCTH CTYHGHTOB,OTBCTCTBCHHOCTH H
OpPraHU30BaHHOCTH;

* (POpMHUpOBaNHe CaMOCTOATEIBHOCTH MBILIUICHUSI, TBOPYECKOH MHUIIMATUBEL, CIIOCOOHO-
CTEil K CaMOpa3sBUTHIO, CaMOCOBEPIICHCTBOBAHHIO H CAMOPEATH3AIHH

" Pa3BUTHE HCCIICNIOBATCIILCKUX YMEHUN U aKaeMHYCCKIX HaBBIKOB.

Camocrositenbnas pabora MoxerT OCYIICCTBISITHCS MHANBUYAILHO HIIM TPYIIAMH CTy-
ACHTOB B 3aBUCHMOCTH OT LEH, 00beMa, ypoBHS CJIIOXKHOCTH, KOHKPETHOHN TEMaTHKH.

Texuonorns opranusammu camocTosTeBHO pabOTBI CTYICHTOB BKJIIOUACT HCIIOJB30BA-
HHE HH(bOpMaLII/IOHHLIX H MAaTCPHATEHO-TEXHUUECKHX PECYPCOB YHHBCPCHUTETA.

Konrtpons pesynsraros BHCAYIUTOPHOH CaMOCTOATENbHOI PaBoTHI CTYJIEHTOB MOKET
[IPOXO/INTH B ITMCbMEHHOM, YCTHON HIIH CMEIIaHHOM dopme.

CryaenTsl JTODKHBI HOAXOMUTH K CaMOCTOATESILHOM paboTe Kak K HauBa)XKHEHIIEeMy
CPCIICTBY 3aKPCIUICHHUS M PA3BUTHS TEOPETHUYECKUX 3HAHWH, BBIPAOOTKE €JIMHCTBA B3IIISUIOB HA
OTACIBHLIC BOLIPOCKI Kypca, NPHOOPETEHUS OIPE/Ie/ICHHBIX HABBIKOR 1 MCIIOIb30BaHMs 1podec-
CHOHAJILHOH JINTEPATYPBI.

9.5 Meroamueckue ykazanus s 00y4aI0IMXCSI 10 0CBOCHHIO HCIHILIHHDI

lpn m3ydyenun aucummmmumr oOyuarommmest LeIeco0OpasHo BBITOIHSITE clieyioume
PEKOMEH AU ;

1. U3yuenne Y4EOHOM JTUCUHITIHHBI NOJDKHO BECTUCH CUCTEMATHYECKH,

2. Tocne u3yyenus Kakoro-au6o paszaena no y4eOHUKY MM KOHCHEKTHBIM MaTepuaiam
PCKOMCHJTYETCSI 110 MaMSITH BOCIIPOH3BECTH OCHOBHBIE TCPMHHEL, ONPE/ICIICHNS, TOHSITUS pa3Jie-
Ja.

3. Ocoboe BHMMaHME creyer YACIHTE BBITIOJHEHHIO OTYETOB MO NPAKTHYCCKUM 3aHSTH-~
IM M MHIUBHYaJIbHBIM KOMIIJIEKCHBIM 3a/IaHHSIM HA CaMOCTOSATENbHYIO paboTy.
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4. Bes temarnka Bompocos, M3YUACMBIX CAMOCTOATENIBHO, 3a/Ia€TCs Ha JIEKIMAX TPero-
AasarenieM. VM ke 1aloTest HCTOUHMKY (B NIEPBYIO OY€pe/lb BHOBb M3/IaHHBIC B MEPUOANYECKOM
HAy4HOH JiTeparype) juisi 60J1ee JJeTAIBHOIO OHUMAHMUSI BOIIPOCOB, 03BYYEHHBIX HA JICKIIUH.

IIpu camocrositenbhoit npopa6oTke Kypca 00yyaronmecs J0KHBI:

" IPOCMATPUBATh OCHOBHBIE ONIpE/eNIeHUs U (DaKThI;

- OBTOPHTE 3aKOHCIICKTHPOBAHHDIA HA JICKIIMOHHOM 3aHSTHH MATEPHAT H IOMOJIHHTD
€ro ¢ yyetom peKOMeHﬂOBaHHOﬁ 10 JAaHHOH TemMe nmepaTprI;

* UI3YYHTH pCK()MeHI[OBaHHyIO nHTepaTypy, COCTaBJISATH TE3HUChI, aHHOTAIlUHU U KOHCIIEKThI
HanboJIee BaKHBIX MOMEHTOB;

+ CAMOCTOATENILHO BBIONHATD 3a[aHHs, AHATOTHYHBIC PE/IIaraeMbIM Ha 3aHATHSAX;

* MCTIONIb30BAT JUIs CAMOTIPOBEPKH MaTepuastbl JOH/a OLEHOUHEIX CPE/ICTB.

1. Meromnueckne ykazauus npu pabore HaJl KOHCIIEKTOM JIEKIHH

B xone nexumonnbix 3anstuii HeoGxoaMMoO BecTH KOHCTeKTHpoBatue yuebHoro marepuana. OG-
palllaTh BHUMAHHME Ha KaTEropuH, POPMYJTUPOBKH, PACKPHIBAIONIME COACPIKAHUE TEX MM HHBIX ABJICHHI]
M TIPOLECCOB, HayuHbIC BbIBOALI H MPAKTHYECKHE PEKOMEHIALINH, MONOKUTETbHbI ONBIT B OpaToOpPCKOM
UCKYCCTBE. )KenaTeano OCTaBUTHL B pa60tmx KOHCNEKTax roJis, Ha KOTOPBIX J€J1aTh NMOMETKH H3 PEKO-
MEH/I0BAHHOI JITEPATypbl, AONOMHSIONIME MATEPUAT TPOCYIIAHHOG NICKLHH, & TaKKEe MOAYCPKHBAIO-
e 0cobyI0 BaXKHOCTh TEX MIIM MHBIX TCOPETHUECKHX MOI0KEHHIL. 3anaBath npenosaBaTesnio yTouHsO-
HIHE BOTIPOCKI € LE/IbIO YSICHEHHUS TEOPETHUCCKHX MOJOKCHHI, paspelueHHs CIOPHBIX CUTYALMUH. ... 1 T.11.

2. MeToamueckue yKa3aHus M0 caMoOCTOSITeNn O pabore HaJ H3y4aeMbIM MaTepHa-
JIOM H IIPDH NMOAT0TOBKE K NPAKTHYCCKUM 3aHSITHIM

Haunnare Hano ¢ usyuenus pekomeHmoBaHHOI JuTeparypbl. Heo6Xoammo noMHuTh, 4To Ha Jek-
LMK OOBINHO paccMaTpUBAETCA He BECh MATEPHAI, A TOJIbKO €10 YaCT. OcranbHasi ero 4acTh BOCIIONHS-
CTC B TIPOLIECCe caMOCTOATeNbHOM paboThl. B cBsizu ¢ stum paGora ¢ PEKOMEHI0BaHHOH JUTEpaTypOii
obszarenbna. Ocofoe BHUMaHMUE MPH 3TOM HEOGXOIUMO 06paTuTh Ha coaepKaHHe OCHOBHBIX MOJIOJKe-
HHH U BLIBOAOB, 00BACHEHHE SBJIEHMI 1 (aKTOB, YACHEHHE MPAKTHYECKOrO NPMIIOKEHMS! paccMaTpHBae-
MBIX TCOPETHYCCKMX BONPOCOB. B npotecce 91oii paGotsl Heobxoammo CTPEMUTHLCS MOHSTH M 3aITOMHHTD
OCHOBHBIC MOJIOKCHUS paCCMATPHBAEMOrO MaTepuana, pUMepbl, MOACHAIONIHE ero, a TaKske pa3obpaTh-
CA B MIUIKOCTPATUBHOM MaTepHale. .. U T.J1.

10 Onucanue marepuanbHo-TexHHUECKOro obecrievyenust, HeOHXOAUMOr0 ISl
OCYIIeCTB/ICHHs 00pa30BaTEILHOI0 IIPOIECCA 1O AHCIHILIHIHe (moy.i0)

10.1 Yuebno-na6oparopuoe obopynoBanue

Tabmumna 6 — [lepeyens obopyloBanust aGopatopuu

Hanmenoranue aypuropun

TIPS (1aboparopun)

Hcnonbzyemoe o6opynosanue

431/1 JIaboparopust obrieit xumun | XumHyeckas 1oCy1a, XAMUYECKHE PEAKTUBBI, U3-
MCPHUTCJIbHbBIC U HAIPeBATE/ILHBIE TPHOOPLI, KOM-
IJIEKT IEMOHCTPAIHOHHBIX IaKATOB.

10.2 Texunueckue u 21ekTpoHnbIe cpeacTBa odyuenust

Jlekunonusie 3anarus.

AYIUTOPHY JUIS TEKIMOHHbBIX 3aHSITHI YKOMIUICKTOBaHbI MEOEJIBIO U TEXHUUECKUMHU cpe-
CTBAMM OOYYEHHUSI, CIYKAIUMH JUTs npeacrapiaeHust yueOnoit uupopmarmu 60b0Nd ayauTo-
pHH (HaOOPBI JEMOHCTPALIHOHHOTO obopynosanust (1poekTop, SKPaH, KOMIILIOTEP/HOYTOYK),
YUYCOHO-HATJISIHbIE IOCOOHUSI, TEMaTHYECKHE HJLTIOCTPALIUN ).

Jlnst peanusanuy uCHMIIHHDL [IOZATOTOBJICHBI CJIEIYIOUIME TTPE3CHTAIHM:
1. OCHOBHBIE MOHSTHS U 3aKOHBI XHUMHH
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Crpoenue BewecTpa

OcHoBHBIE 3aKOHOMCPHOCTH XUMHYCCKHX Peakiiuif

PactBopsl u 1pyrue JIUCTICPCHBIE CHCTEMBI

DNICKTPOXUMHYECKHE 1POLIECChI

DNIEMEHTHI KaUeCTBEHHOTO | KOJIMYECTBEHHOI 0 aHAIn3a

Boicokomonexyspupie COCIMHEHMUSI
[pakTnueckue 3ansrus.
AYZHTOPHH JUIS IPAKTHYECKHX 3aHATHH YKOMILIEKTOBAHBI CHCLHATTM3UPOBAHHON Mebe-
JIbIO M TEXHUUYCCKUMH CPE/ICTBAMMU 00yueHus (poekTop, 9KpaH, KOMITLIOTEP/HOYTOYK).

Jlaboparopusie 3ausTus,

Jlisa 1a00PaTOPHBIX 3aHATHiT HCIIONE3yeTes aynutopus Ne 431, ocnamennas obopynosa-
HHCM, yKa3aHHbIM B Ta0J1, 6:

Camocrosrenpnas pabora.

Homemenns ns camocrosrensuoii paboTer ocHareHpI KOMITBIOTEPHON TeXHUKOH ¢ BO3-
MOYKHOCTBIO MOAKIIIOYEHHS K CETH «Murepner» u noctynom k YJICKTPOHHOH MH(POPMALTMOHHO-
obpasosarenbHoii cpese KHATY : .

- dnTanbHeii 3an HTB KnAT'Y;

SOV S L bO

11 Unbie ceegenus

MeTonuquKne PEeKOMeH 1anuu nmo Oﬁy‘lEHHlO JIMIX ¢ OTpAHUYEHHbIMH BO3MOKHO-
CTSAMH 3I0POBBS H HHBAJIHI0B

OCBOCHM@ AUCIIHITIIMHBI 06yqa}OLU,HMI/ICH C OrpaHHYEHHBIMHU BO3MOXHOCTIMU 300POBBS
MOXET OBbITh OpPraHu30BaHO Kak COBMECTHO ¢ APpYruMu O6y‘{aIOHH/IMHCH, TaKk U B OTIEJIbHBIX

JOTamMH, COUMANLHBIMH PABOTHUKAMM, IIPOIIE I HME MOATOTOBKY aCCUCTEHTAMH,

B cootBererBum ¢ metommeckumu PeKOMCHatmsMn MunoGpuayku P (yrs. 8 arperst
2014 r. N AK-44/058H) B Kypce mpenrnonaraercs HCrnosap3oBarTh COIMATILHO-aKTHBHEIE H pe-
(rexcuBHbIE MeTOIBI 00yYeHHs, TeXHOIOruu COMHOKYIIbTYPHON PeabUIIMTALNH C HEThIO OKa3a-

OcBoenue nucrmmmup muamu ¢ OB3 ocymecrsisercs ¢ HCIIOIb30BAHUEM CPEJICTB
o0yuenusi obuiero u CHCLHAIBHOIO Ha3HAYEHHS (HEPCOHATBHOIO W KOJUICKTUBHOI'O HCIIOJIB30-
Banus). MarepuaibHO-TeX HHYeckoe obecneyenne npesycmarpusaer HPUCIIOCOOJIEHUE ayIuTO-
PHii K Hysk1am i ¢ OB3,

Dopwma nposeenus aTTeCTalMu AT CTYJCHTOB-HHBAIMIOB YCTAHABJIUBACTCS C YYETOM
HHIMBHIYATLHBIX TICHXOGH3HYECKHX 0cOBeHHOCTEI, st crynento ¢ OB3 [peycMaTpuBaeT-
i locTynHast popma npenocrasieHms 3a/IaHUH OLIEHOYHBIX CPEJICTB, 4 HMEHHO:

"B NICHATHOH WJIM  HIEKTPOHHOI bopme  (aas  smn ¢ HapYLICHUAMH  OMOpHO-
JABUTATCILHOI'O arnmapara);

* B IICUaTHOH hopme MM snexTponHoii (opme ¢ yBenndenupim WPHPTOM U KOHTPACTHO-
CTBIO (ISl JIULL ¢ HAPYIICHHSIMHU CJIyXa, peun, 3penus);

" MCTOZIOM YTCHUSI aCCHCTEHTOM 3a1aHus BCIX (JUIs JIMI] ¢ HApYIICHHUSAMK 3peHus).
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JICHHSI OTBETOB Ha 3a/1aHusl, @ UMEHHO:

" HUCbMCHHO Ha Oymare uimi HabopoM OTBETOB Ha KOMITbIOTEpE (AJIs1 JIMIL ¢ HAapyIICHMs-
MH CIlyXa, peyn);

" BBIDOPOM OTBETA M3 BO3MOIKHBIX BAPUAHTOB C HUCIIOJIB30BAHHEM YCayr accucrenra (st
JIHIL C HAPYIICHUSIMH OTTOPHO-IBUTATEILHOTO annapara);

* YCTHO (JUISt JIMIL ¢ HAPYLICHUSMM 3pCHMS, OIOPHO-ABHIATEIHHOTO amnmapara).

[Ipn Heo6x0mmMocTn JUIsL O0yyaronmxes ¢ MHBAJTTHOCTBIO MPOLIEYpa OLCHHBAHMUS pe-
3YJIbTaTOB 00YUEHUS MOYKET [IPOBOJIUTHCS B HECKOJILKO HTAIMOR.
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1 Ilepeuens IVIAHUPYeMBIX pe3y IbTaToR 0by4eH st o JuenumInpe (Moayimo),
COOTHECEHHRBIX ¢ MIaHHpyeMbIMH pelyabTaramu o6pazoBarepHoi IporpaMmel

Tabmuma 1 — Komnerennuu u THIAHUPYEMBIE pe3ybTarhl 06yuenus 1o JIMCIUTIINHE

[nanupyempre PE3YILTATBI 00yUeH s M0 ucIUmInHe

Kon u nHaumenosanue
KOMII€TeHI[UK

Hepeyens snanmii | [ lepeuens ymenmuis [lepeuens nappixon

Ob6mexynbryprpre

Obmenpodeccrnonanpupie

Braners naseicamu
TIOCTAaHOBKH H IPOBe-
JACHHSI XUMHYECKOT0O
9KCIICpUMEHTa, 0Opa-
00TKH 1 aHanu3a pe-
3YJBTATOB JUIS pele-
HUSI IPAKTHYECKHX
3a/1au

OIIK-3
['oroBHOCTE

HCIIOTB30BaTh 3HAHUS O
CTPOCHUU BelllecTRa,
IIPUPOIC XUMUYECKOH
CBSI3U B Pa3IMYHbBIX
Kjraccax XHMHYECKUX
COCIMHCHU N ISt
ITOHUMaHUs CBOMCTB
MaTepuaaoB U Mexanuzma
XUMHYECKHX MPOIIEccoB,
NIPOTCKArOLINX B
OKPYKAIOIIEM MHpe

Y™merts npumensrs
(usmyeckue 3axo-
HbI U MaTeMaruye-
CKHE METO/IbI IS
peuienus 3a1ay
TEOPETHYECKOIrO 1
IPUKIAAHOrO Xa-
pakrepa

lpumensier 3nanng
CCTECTBEHHBIX
Hayk B HHXKeHep-
HOH IpaKTHKe mpo-
CeKTHpOBaHUs GHO-
TEXHUYECKHX CH-
CTEM M MEIMIUH-
CKHX H3JIC/IHi

lIpodeccnonannupre

Tabnuna 2 — [Tactiopr boH1a oneHounpx CpencTn

Konrpouupyempie Dopmupyemas HaumenoBanne
Pa3/ieinl (TeMbl) KOMIIeTeHI Ut OLEHOYHOr 0 Iokazarenn onenxn
AUCHHILTHHBI CpeacTBa

I. Bbimonnenue
n1abopaToOpHBIX  pabor,
HaJln4ue 3amuceii B
nmabopatoprHom KypHa-
JIC, YCTHBIH ompoc 1o
Teme

2 Breimonnenue
[IPAKTHYECKUX  3a7a-
HHH, Halu4yue KOH-
CICKTa 110 Teme

3 Konrponsnas
pabora mpoBoauTcs B
9acel  BHEayIUTOPHOI
padoter,  O0yyarome-

1. Jlaboparopnas
pabora Nel-7
2. IIpakrnueckas
pabora Nel-8
Konrponsnas paGora

1. OCHOBHBIE  11OHSITHS
H 3aKOHbI XUMUH

2, Crpoenue Berectna
3 OcHoBHBIE  3aK0HO-
MCPHOCTH XHMHYECKHX pe-
aKIUH

4. PactBoper u JApyrue
JUCIIEPCHBIC CHCTEMb]

S. ONeKTpoXUMHYeCKne
LPOLECCHI

6. DneMeHThbI Kaye-
CTBCHHOTO M KOJIMYECTBEH-
HOTO aHain3a
BbICOKOMOHCK}’JIXthIC co-
CIIMHEHUS]




csl
I0JIy4aroT 3aJlaHus
JUISL TIPOBEPKH  yCBOE-
HUSl TIPOMJIEHHOTO Ma-
Tepuana. OueHuBaercs
[PaBUIILHOCTL  pelie-
HUSI.

2 Meroanueckue MaTCpHAJIBI, ONIPEACISIIOUIHE TIPOIEYPhI OLEHUBAHMS 3HAHMI,
YMEHHUIi, HABBLIKOB H (H/IH) ONbITA AEATENLHOCTH, XAPAKTEPH3YIOMME Npoece
popmMupoBaHns KoMnereHuuii

Meroanyeckne marepuasl, ONPCICIAIOMHME NPOLETYPBl OLNEHUBAHHS 3HAHHI, YMCHHUIA,
HAaBBIKOB U (MJIM) OIBITA JESATETLHOCTH, TIPE/ICTABIICHEL B BUJIC TCXHOJIOIHYCCKON KapThl AMCIH-
IUTHHBI (Tabauna 3).

Tabmna 3 — Texnonoruueckas Kapra

! HanmenoBanne Cpokn Ixana ouenn- Kpurepun
OLIEHOYHOI'0 CpeACTBA BbINOJIHEHHSI BaAHUS OLCHHBAHMSI
‘ 1 cemectp
L Ipomescymounan ammecmauun 6 popme 3auem c ouenkoi
I | JlaGoparopuas patora €XKEeHEe/ICIbHO 10 6amnoB * 7 [ Beimonuenue - 2
pabor Hammos/pabora,
oopmiienne
naboparopHOro
KypHasla - 2
Oannos/padora,

YCTHaAs 3aluTa
(1o Bompocam) 6
Oanos.
Onennpaercs
BJIAJICHUE MaTe-
pUanoM, ero cH-
CTEMHOE OCBOe-
HHE, CIoco0-
HOCTH  mpuMe-
HATh  HYXHBIE
3HAHUSI, HABBIKA
M YMEHHS IIpH
aHajuze po-
GieMHbIX  CHTY-

alMH.
2. | Tlpaktuueckas pabora €IKEHECILHO 10 GamioB * 8 | Onenusaercs
pabor BJIaJICHHE Mare-

pHAJIOM, €ro CH-
CTEMHOE OCBOE-
HHE, CIIOCO0-
HOCTH HpI/IMe-
HAThH HYKHBIE
3HAHUS, HABBIKW
H YMCHHsI npu
peIeHuH npak-

THYCCKHX 3aj1a-
HUil. bamier |
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[; HaumenoBanue Cpoxku I kana onenn- Kpurepun
OLEHOYHOI'0 CPeJACTBA BBINOJIHEHH BaHHSA OLICHHUBAHMS
YMEHBIIAIOTCS
IPOTIOPIHO-
HaJIbHO IIPOIICH-
TY IPaBHIIBHO-
CTH pelIeHHs.

3. | Kontponbnas pabora 16 nHenens 100 6amnon [IpaBunbnoe
peleHue 3aaau
(20 Oa-
JI0B/3a1a4a).
banier ymenn-
IIAKOTCS T1PO-
OPHUOHATIEHO
MPONEHTY IIpa-
BHJILHOCTH pe-
IICHHSI.

HUTOI'O: - 250 bamios -
Kpurepun onenkn pesynnraros o6yuenus mo AU CHUIIIHHE:

0 = 59 % or MakcuManbHO BO3MONKHOl CYMMBI  OQIIOB —  «HEYIOBJIETBOPHTEIHHOY
(HEIOCTATOUHBIN YPOBEHE JUIs HPOMEKYTOUHOH aTTECTAMH 110 AHCUMILTHHE);

60 — 74 % or MaKCHMANBHO BO3MOYKHOI CYMMBI OQUIOB — «yIOBIETBOPUTEILHOY
(MOporoBxwIii (MHHHMATBHBIIH ) YPOBEHB);

75 =89 % OT MAKCUMAITBHO BO3MOYKHOM CYMMBI OaILIOB — «X0pOLIO» (CpeHuii YPOBEHB);
90 — 100 % OT MakCHMAaIBLHO BO3MOXKHON CYMMBI OaJLIOB — «OTIHYHOY (BBICOKHH (MaKCH-

udaHI)HLIﬁ) YPOBEHbD) ‘J

3 TunoBble KOHTPOJILHBIE 3NN WK HHbIC MATEPHAJIbI, HEOOXOUMBIE LTSI
OIEHKH 3HAHUI, YMEHHI1, HABBIKOB H (un) onbITa ACATETbHOCTH, XapaKTepH-
3ywmne npouece popMHPOBAHHS KOMIETEHIMIT B Xo/1e 0cBO€eHHA 00pa3oBa-
TEJABLHONH NPOrpaMmmal

3.1 3apanus 1as Tekymero KOHTPOJISI YCIIEBAEMOCTH

KOHTPOJIBHASI PABOTA
Bapnanr Nel

1. Onpenenure KoaMueCTBO BelecTBa IKBUBAICHTA I MOJISIPHYIO Maccy 5KBUBAJICHTOB (OC-
(hopa, kucmopona n 6poma B CoeTHHEHUSIX PH3;, H,O, HBr.

2. Hanummire snexrpoussie (bopMYJIBI aTOMOB 3JIEMEHTOB ¢ MOPSIAKOBBIMH HOMepaMH 9 u
28. TloxkaxkuTe pacrpese/ieHHe MIEMEHTOB »THx aTOMOB 110 KBAHTOBBIM sueiikam. K kaxomy
HNEKTPOHHOMY CeMEHCTBY OTHOCHTCS KaXKIBIH M3 YTHX HJIeMEHTOR?

3. HMcxonst m3 nosnoxenus TEPMaHHs M TeXHCLMs B NEPHOAMYECKON CHCTEME, COCTABLTE
bopmyibr Mera- u OPTOTCPMAHUCBOH KHCIIOT, H OKCHAA TEXHEIHS, OTBEYAIONIHE X BICIIEI]
CTCICHM OKUCIEHHS. M300pasute (opMyIbl 9THX coennuenuii rpauyecku.

4. Beruucinre komuuectno TCILIOTDI, KOTOPOC BBIJIEUTCS TIPH BOCCTAHOBJICHHH Fe,O5 me-
TAUIHYCCKUM QIIIOMUHUEM, €CJTH ObLIO nosryueno 335.1 r xkesnesa.,

5. Beruncrure AGggg CIICIYIOIINX PeAKIIUIA;

A) 2NE1F(K) i Clz(r) = 2NaCI(K) + Fz(r)

0) Pb02(,<) + 2Zn(K) &= Pb(K) + 22110(}()

MokHO s nonyuurs (rop 1o peakumu (a) u BoccTanoBUTE PbO, nunkom no peakrun (6).

6. OKucieHne ceprl  ee uokcHIa IIPOTEKACT 110 yPABHECHHSIM
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a) S+ 0, = SOz(r);

0) 250,y + Oy = 2S03p.

Kak msmenntes ckopocts 3mix PEAKIHH, €ClIM 00BEMBI KaXkK0H U3 cHCTeM YMEHBUIUTH B ye-
ThIpe pasza?

7. Berumcnute MOJSIpHYIO KOHHEHTPAIHUIO U MOJISIPHYIO KOHIEHTPAIHIO dKBUBaIeHTa 20%-
HOTO pacTBoOpa XJI0pu/ia KalbLus INIOTHOCTBIO 1,178 r/em®.

8. CocraBbTe HOHHO-MOJICKYJISIPHOE M MONEKYJIPHOE YPABHEHHS THAPOITH3A, IIPOMCXOISIIIe-
o pu eMemuBanun pactBopoB K,S u CrCls. Kaknas u3 B3sThix colieii THJIPOJIM3yeTcst HeoOpa-
THMO J10 KOHI@ ¢ 00pa30BaHHEM COOTBETCTBYIOIIMX OCHOBAHUS M KHCIOTLL

Bapuanrt No2

1. Peakumu Bbipaxaiorcs: cxemamu:

P+HIO;3 + H,0 = H;PO, + HI
HQS = Clz * Hzo = HzSO4 + HCI

CocraBbre 31€KTPOHHBIE ypaBHenus. Paccrapnre KO>QGULHEHTEl B ypaBHEHHAX peakiimii.
JUist ka0l peakiuy ykaxxute, Kakoe BEIeCTRO SBISCTCS OKHMCJTHTEJIEM, KAKOE — BOCCTAHOBH-
TEJIEM; KaKOE BEIECTBO OKHCIISIETCS, KAKOE — BOCCTAHARBIIHBAETCSL.

2. VBEIMYHTCS, YMCHBUINTCA HIIH OCTAHETCH 03 H3MeHeHHs Macca [UHKOBOM IJIACTHHKH
TIpH B3aMMOICHCTBHM ee ¢ pacTBopamu: a) CuSOy: 0) MgSOq; B) Pb(NO;),? [ouemy? CocTars-
1€ JICKTPOHHDIC 1 MOJIEKYISIPHEIE YPABHEHHS! COOTBETCTBYIOLINX PEaKIIMi.

3. CocraBbTe cXeMy ralbBAHMYECKOrO JIEMEHTA, B OCHOBE KOTOPOI'0 JICKUT PeaKitus, Ipo-
TEKAIOIAA 110 YPABHEHUIO

Ni + Pb(NOs), = Ni(NO;), + Pb

I{aHHHHTHEBHeKTpOHHBKBypaBHeHHH AHOJIHOI'0 M KaToAHOTo mpomeccos. Beraucnure DJ[C
9TOTO DJIEMEHTA, €CITH [Ni2+] =0,01 monp/n, [Pb2+] =0,0001 mons/n. OtBer: 0,064 B.

4. Kaxme conmn o0yciaBiuBarOT KeCTKOCTS IIPUPOJIHOI BOJBI? Kakyio kKecTKOCTH BOJIbI
Ha3bIBAIOT KapOOHATHOM, HekapOonaTHOH? Kak MOKHO YCTpanuTh KapOOHATHYIO, HEKapOOHAT-
HYIO JKCCTKOCTH? HanuumTe ypasHeHns cooTBETCTBYIONIX PeaKIHii.

5. TMomumepom kakoro HempeenbHOro YIJICBONOPO/IA SIBIISIETCS. HATYPANBHBIA Kayqyk?
Hanmnmmre crpykrypryio dopmyy sroro yriesomopona. Kax nassisaor IPOLECC MPEBPAILEHHS]
kaydyka B pesuHy? Yem 110 CTPOCHHIO H CBOHCTBAM pasiHyaioTcs KayyyK U pe3una’?

Bapuanr 3

1. Boccranosnenne onnoro 3 oxennos xkenesa naet no cxeme:
Fe30400 + Siy — Feg + SiOy. Bosmorxken ju 5101 IPOLECC IIPU CTAHJAPTHBIX YCI0BUAX? OT-
BCT MOJATBEPAUTHL pacyeToM,

A Hozgg, kJDKx/MoJ1b 80293, JIx/Momnp
F€3O4(K) -1117,7 151,46
Sigg - 18,82
FC(K) - 27
| SiOy -859,4 40
1) -601,1;2) 712.8:; 3) -599,73; 4) -7772,8.
2. [Ipu ememmuBanuu 2 Mo Berecrsa A ¢ 2 MoJib BerecTsa B B HCKOTOPOM 00beMe K MO-

" >
MCHTY HACTYIUICHHs PAaBHOBECHSI B 0OpaTHMOH cucreme 2A + 2B < 4]1 obpasosanoch 1,6
Motk BentecTBa /. Uemy paBHa koucranrta pasHoBecusi? OTBET MOATBEPIHTD PACYCTOM.

1) 0.316: 2) 3.16; 3) 2:03; 4) 123,
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3. Kakoit 06bem rasa BBIICTHTCS, ecin k 400 M pactsopa LiOH, THTP KOTOPOTO paBeH
0,0024 r/mn 6bina 1o6aseHa con (NH4),COs. Otger HOATBEPIUTH PACYETOM.

1) 12,61; 2) 0,961; 3) 21,51 4) 0,896.1.
4. ['uaponnsy noaseprarores comnu

1. ZnCly; 2. Cs,COs; 3. FeBrj3; 4. CaBr,.

04 HBr = (.899; 94 HyCO3 =0.0017; 24 Ca(OH), = 0.78.

YKa3aTh NPaBUILHELT OTBET YPABHCHHSA peakUHu I'UAPOIIH3A.

1) ZnCl, + H,O — ZnOHCI + HCI pH=17;
2) Cs;CO; + H;O — CsOH + H,CO; pH > 7;
3) FeBr; + H,O — FeOHBr, + HBr pH<7;
4) CaBr; + H,O — CaOHBr + HBr pH>7.

3 YUemy paBHa skBHBaneHTHAS Macca CEPbI B COCAUHEHUSIX :
k; NHQSO‘;, 2. Crz(SO4)3, 3. (NH4)ZS, 4. H>S.
1) 16; 2) 5.3 3) 8; 4) 8.

OtBer noarBepuTh pacuerom.
Bapuanr 4

1. Wmeercsa I'D Sn - 10™ r-now/n Sn™ // [H'] = 107 r-mom/x /Ha, Pt
Yemy pasna Bennunna JJ1C Takor7 onementa? OTBeT HOATBEPANTD PACYETOM.

1) 0.1105B; 2) 0,169B:; 3) 0,405B; 4) 0,287B.
2. YKa3aTe npaBuiIbHBIN OTBeT AJIA TIPOLICCCOB HA 3JIEKTPOJIAX MpH pabore I'D u3 BOIIpOCa
No |

1) SnA(-);Sn”-zé — Sn™
Pt,H, K(+): 2Hs0 + 2 € — H, + 20K
2) SnA(-):SnO-zé — Sn*?
Pt, HZK(+):2H++2«; — H,
3)  PLH,A():2H,0-4e — 0, + 4H"
SHK (H):Sn?+2e — Sn
4) Pt,HzA(_-):2H*+2é — H,

SnK(+):Sn-2e — Sn™

: 4 Iouemy armocpepuas KOPPO3HS ABJISIETCA 2ICKTPOXUMHUECKO KOppO3HeH MeTaioB?
1) Tax xak metamn KkOHTakTupyer ¢ napamu H,O Bosyxa;
2) Tak xax metann KOHTaKTHPYET € KUCIOPOJOM BO3/1yXa;
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3) Tak xaxk merasn KOHTaKTHPYET C UICKTPOJUTOM 00pa3’0BAHHBIM IIPpA B3aUMOJIEHCTBUU
YTJIEKHUCJIOrO ra3a ¢ Bjaroi;
4) Tak xak meramn KOHTAKTHPYET C OKHCIIUTENICM U IJIEKTPOJIUTOM.

4. M3nenne u3 Ti ¢ 3aknenkoil us TIACCHBHPOBAHHOMN CTaJl, HAXOAUTCA B MOPCKOIl BOJIE.
ETi+2/Ti =+0,10B; EFCQ/Fe =+0,17B. Yka3ars npaBuiIbHbIf 0TBET AJICKTPOJIHBIX MPOIECCOB.

1) TiA(-):Ti—>Ti+z+2£;
Fe K (+): 0, +4 e + 2H,0 — 40"
2) TiA(-):Ti*—>Ti+2+2é
FeK(+):2H*‘+2é — H,
3) FeA(—):Fe—>Fe+2+2é
TIK(+):0,+4 é +2H,0 — 40H
4) Fe A (-): Fe—»Fe+2+2é
TiK(+):2H*+2é — H,
3 Wsnenue u3 Ti ¢ 3akienkoii u3 NaCCHBUPOBAHHON CTaJIM, HaXOMUTCs B pactBope LiCl.
Eri*%mi = -1 ,63B; EFchz/lfc =-0,35B. YkasaTpb npaBuibHbIT OTBET JIEKTPOJIHEIX MIPOLIECCOB.
) TIAQ:Ti—Ti%+2e
FeK(+):2H*+2é — H,
2) TiA(-):Ti—»Ti+2+2é
FeK(+):OZ+4é +2H,0 — 40H"
3) FeA(—):Fe—>Fe+2+2£;
TiK(+):2H++2é — H,
4) Fe A (-) : Fe~>F6+z+2é

TiK(#):0,+4e +2H,0 — 404"

6. B kakoii cpese Bbirosinee ncnons3osars koutaxr Fe/Ti (eMoTpH Bompock! 4, 5)
1) B mopckoit, Tak kax DJIC menbIe,

2) B pactsope LiCl, Tak kak 9JIC Menbie.

3) B Mopckoii, Tak kak OJIC umeer Gosbliee 3HauCHMUE.,

4) B pactBope LiCl, tak kak SJ1C umeer Gounbliee 3Hauenme.

OtBet nojrBepuTe perenneM.

7. Paccranuts kooppuuments Mero0M JJICKTPOHHOr0 DaJiaHca:
20



K>Cr,07 + HCI — K(CI + CrCl3 + Cl, + H,0. Yxazars CYMMapHOe 3HaueHue K03 duirenta as
[paBoOM YacTu:

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

OTBCT HOI[TBepIII/ITB pCH_ICHHeM.

8. Ykazate npaBuibHbIii OTBET M3 oxucriumens 13 Bonpoca Ne 6 (oTBet MIOATBEPAMTE pelleH -
eM)

) 147 2) 355 3) 17,75 4) 49,



