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Pacnpeueneﬂne YacoB JUCHUILIUHBI IO ceMecTpaM

(<Kypc>.<Ccee1\1\4/leeccTTpvp Ha Kypce>) 1d.h 1202 Hroro
Henens 16 22
Bun 3ansaruii viI | P | vir | PO | vII PII
Jlexun 16 [16 |22 |22 |38 |38
IIpakTuueckue 22 |22 (22 |22

B Tom uucne B popme npakr.noaroroBku |16 [16 [50 (50 |66 |66

Hroro ayn. 16 |16 [44 |44 |60 |60
KonrakrHas pabora 16 |16 |44 (44 |60 [60
Cawm. pabora 6 |16 [6 |6
Hroro 16 [16 |50 |50 |66 |66
OCHOBAHHE

®denepanbHBINA TOCYAAPCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT cpeaHero odmero oopasoanus ([Ipukas
MunuctepcTBa oOpazoBanus 1 Hayku Poccuiickoii @enepaunu ot 17 mast 2012 r. Ne 413).

DenepabHBIN rOCyIapCTBEHHBINH 00pa30BaTEeNbHBIN CTaHAAPT CPeIHETO MPodecCHOHaTFHOTO 00pa3oBaHus MO
crieranpHOCTH 40.02.04 KOPUCITPY IEHIMA (mpuka3 MunoOprayku Poccnu ot 27.10.2023 1. Ne 798)

Pabouas nporpamma coctasiena o oopazosarensHoi nporpamme 40.02.04 FOPUCIIPY IEHIIMA ans nabopa
2024 rona
Y4eOHbIi TUIaH YTBEPKIEH YUEHBIM COBETOM By3a OT 25.03.2025 nportoxon Ne 10

PaGouas mporpamMmMa cocTaBieHa Ha OCHOBE pa0oyell HMporpaMMbl YKa3aHHON IUCLUIUIMHBI, YTBEPXKIECHHOH B
OOK ®I'bOY BO PI'DY (PUHX) ¢ yderoMm yciioBHil peann3annuy MporpaMMbl CPEeTHETO MPOQecCHOHATHFHOTO
oOpazoBaHusi, ACHCTBYIOIMX B ['YKOBCKOM HMHCTHTYT€ OKOHOMHUKA U TpaBa (dunuan) ¢enepanbHOTO
rOCYJapCTBEHHOTO OIOMKETHOrOo 00pa30BaTEeNbHOTO YUPEKACHUS BhIcHiero oOpasoBanusi «PocToBckuit
TOCYIapCTBEHHBIN dKOHOMIUecknid yHuBepcuTeT (PMTHX)»

[Tporpammy coctaBui(u): [Ipenogasarens Komuccaposa A.E., npenoa. bypaxosa JL.I.

IIpencenarens IMK: Bypaxosa JL.T.

Paccmorpeno Ha 3acegannu LIMK ot 25.03.2025 1. npotokost Ne 3



1. HEJIX OCBOEHUA JUCHHUIIINHBI

1.1]|-popMupoBaHUEe y CTYyIEHTOB IPEACTABICHUS O XUMHUECKOH COCTABILIONIEH eCTECTBEHHO-HAYYHON KapTHHBI MUpa Kak
OCHOBBI NIPUHATHS PELICHUH B XXU3HEHHBIX U TIPOU3BOICTBEHHBIX CUTYAIMSIX, OTBETCTBEHHOI'O MIOBEICHHS B IPUPOIHON
cpene.

2. MECTO JJUCIHHUTIJINHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBbBI

Iukx (pasaen) OOIT: [oyrt

2.1|TpeGoBanus K NpeBapUTEJbHON MOATOTOBKE 00y4al0Ierocs:

2.1.1|A3yyenne yueOHON qUCUUILTHHBL « XUMEsD Ga3upyeTcs Ha 3HAHHUAX O0YYarOIIMXCS, IIOTYYCHHBIX IPH U3YYCHUH
OuosIoTuH, XUMUH, GU3UKH, Teorpaduu B OCHOBHOH IIKOJIE.

2.2 | AucuMnIMHbI M MPAKTHKH, 1JIs1 KOTOPBIX OCBOEHHE JAHHOI JHCHUILIHHBI (MOIYJI51) HE00X0AUMO KaK
npejLIecTBYyIONIee:

3. TPEBOBAHUA K PE3YJBTATAM OCBOEHUSA JTUCITUIIJINHBI

3.1 3narp

- HauOoJiee BasKHbIE OTKPBHITHS U IOCTHKEHHUS B 00J1aCTH XMMHH, OBJIMSBIINE HA IBOJIIOLHUIO NPEACTABJIEHUI 0 IpUpoe, HA
Pa3sBUTHE TEXHUKH U TEXHOJIOTHIA;

- OCHOBHBbI€ 32AKOHBI XMMHMHU: COXPAHEHHUSI MACCHI BeLeCTB, NOCTOHCTBA COCTABA, IEPHOANYECKHIl 3aKO0H;

- 00BSICHEHHS OKPY/KAIOUINX SBJIEHUH ¢ TOYKH 3PeHHsI XHMHH, CTIOCOObI COXPAHEHHS 310POBbS, 00ecnedeHns 0€30MacHOCTH
JKM3He/le TeJIbHOCTH, G6epe’KHOT0 OTHOLIEHHUs K NPHPo/ie, PALIMOHAJIBLHOI0 PUPOI0N0JIb30BAHUS;

- Ba’KHellIie BellecTBa U MATePUAJIbI;

- He3aBHCHMO OT NPO(eCcCHOHAIBLHOM AesITeTbHOCTH, PA3JHYaTh (AKThI H OLICHKH;

- UMeThb copMHPOBaHHOE NPeICcTaBJIeHHe 0 HAYYHOM MeTo/le NO3HAHMS NPHUPOJbI H CPEeACTBAX U3YUeHUS] MeraMupa,
MaKpOMHpPa 1 MUKPOMHPA;

- IpHeMbl Ha0JII0leHU i, ONIBITOB, HCCJIEA0BAHMIL M OLIEHKH 10CTOBEPHOCTH MOJIYYeHHBIX Pe3yJbTaToB.

3.2 Ymernb

- HA3bIBATh H3YYeHHbIE BelIeCTBA M0 «TPHUBHAJBbHOID WM MEKIYHAPOIHOIi HOMEHK.1aType;

- ompeNesiTh: BAJICHTHOCTD U CTeNeHb OKUCIEHUS] XHMHYECKUX JIeMEHTOB, THII XUMHU4Y€ECKOii CBSI3H B COeTMHEHUAX, 3PS/l
HOHA, XapaKTep cpelbl B BOAHBIX PACTBOPAX, OKHCJINTEIb, BOCCTAHOBUTEIIb;

- XapaKTepU30BaTh: 3JIeMEHThI MAJIbIX IEPHOA0B MO HX MOJI0KeHHI0 B cicTeMa Menaeneesa /JI.U., o0mue xumuyeckue
CBOICTBAa METAJIJIOB, HEMETAJLJIOB, CTPOEHHE M XUMHYECKHE CBOICTBA OPraHMYeCKHX COeTMHEHU;

- BBINOJIHATH XHMUYECKHe IKCIePUMEHTHI;

- IPOBOAUTH CAMOCTOSITEIbHBII MOMCK XUMHUYecKOoil uHpopMaLuu;

- 00BSICHATH XUMHUYECKHUeE SIBJICHHS, TPONCXOAsIINE B IPUPO/E, B ObITY U HA NPOU3BOJCTBE;

- onpeeJsTh BO3MOKHOCTH NPOTEKAHUSI XUMHYECKHX NpPeBpalleH i ;

- 9KO0JIOTHYECKH T'PAMOTHO BeCTH B OKPY:Kaloleii cpene;

- 0e30macHO 00paIATHCs ¢ TOPIOYUMH H TOKCHYHBIMH BellleCTBAMM;

- OLICHUBATH A10CTOBEPHOCTh XHMH4YecKOoii HH(popMaluu, NocTynameil u3 pa3HbIX HCTOYHHKOB;

- HCMOJIb30BATh TEXHOJIOTHYECKHE JOCTHKEHUsI B XMMUH /IUIsl NOBBILIEHUS COOCTBEHHOT0 HHTE/JIEKTYAJILHOT0 PAa3BUTHS B
BbIOpaHHOM NMpodeccHOHAIBLHOM 1esITeJbHOCTH.




3.3 Baagernb

- MOHATHIHBIM aNNapaTOM XHUMHH, O3BOSIIOLIUM MO3HABATH MHP, Y4ACTBOBATH B TUCKYCCHSIX M0 €CTeCTBEHHOHAYYHBIM
BONPOCAM, HCI0JIB30BATH PAa3IHYHbIEe HCTOYHUKH HH(OPMAIINH 1JISI MOATOTOBKH COOCTBEHHBIX Pad0T, KpUTHYECKH
OTHOCHUTHCH K coodeHusasM CMMU, coneprkaliumM HayqHYI0 HH(OPMaNHIO;

- HAYYHBIMHM METOJaMHM MO3HAHUS NMPUPO/bI U CPEICTBAX H3YYEHHSI MeraMupa, MAKpOMHPa U MUKPOMHPaA

- YMEHHSIMM M HABBIKAMH Pa3JINYHbIX BH/I0B MO3HABATEIbHOI 1eATEJLHOCTH /ISl H3YYeHUS PA3HBIX CTOPOH OKPY/KAKOIIEr0
€CTeCTBEHHOT0 MUPa;

- IpUeMaMH HA0JII0/1eHU i, ONIBITOB, HCCIeJOBAHUI U OLEeHKU JOCTOBEPHOCTH MOJTYyYeHHBIX Pe3yJIbTaTOB;

- 3HAHUSAMH 0 HanboJiee BaKHBIX OTKPBHITHAX M JOCTHKEHHUSIX B 00/1aCTH XMMUH, NOBJIMABIIMX HA IBOJTIOLMIO NIPeICTABJIEHMIT

0 NMpHpoJie, Ha Pa3BUTHE TEXHUKHU W TEXHOJIOTHii.

4. CTPYKTYPA U COEP’KAHUE JUCIUAIIIMHBI (MOLY.JIST)

Kon 3ausaTus

HaumeHoBaHue pa3/iesioB U TEM
/BUA 3aHATHS/

Cemectp /
Kypc

Yacos

Kommneren-

JlnTepartypa

IIpnmeuyanne

Paznen 1. O6mas n

1.1

Tema 1.1. CoBpeMeHHas MOAENb
cTpoeHus atoMa. CUMBOJIHICCKUHA
A3BIK XUMHUH. XUMHUYECKUN JIEMEHT.
DJIeKTpOHHAsE KOHPUTYpAIHs aToMa.
Kraccupuxanus XuMmuaeckux
AJIEMEHTOB (S-, p-, d- AJIEMEHTHI).
BasieHTHBIE JIEKTPOHBI.
BanenTHOCTB. DNeKTpOHHAS TPUPOAA
XUMHUECKOH CBS3U.
DJIEKTPOOTPHIATEIFHOCTH. BUbI
XHUMHYECKOM CBSI3U (KOBaJICHTHAS,
HOHHAs, METAITUIECKAs,
BOJIOPOJTHAS) ¥ CIIOCOOBI €€
obpazoBanus /JIex/

J1.1J1.2

J12.1

01 92

1.2

Tema 1.1. Ilepuoandeckas cuctema
XHMHYECKHX demMeHToB J[. 1.
MenpaeneeBa. Du3nuecKuii CMBICHT
[Tepuoanueckoro 3akona .M.
MenpeneeBa. 3aKOHOMEPHOCTH
HW3MCHEHUS CBOMCTB XUMUYCCKUX
3JIEMEHTOB, 00pa3yeMbIX HMU
l'[pOCTI)IX " CJIOKHBIX BCILICCTB B
COOTBETCTBUH C MOJIOKCHHUEM
XHUMHYECKOTO dJIEMEHTA B
[lepuoaunueckoii cucreme.
MupoBO33peHYECKOEe U HAYyYHOE
3raueHue [leprogmdeckoro 3akoHa
J.U. Menneneesa. [Iporno3sst J[.1.
MenpgeneeBa. OTKpbITHE HOBBIX
XUMUYECKHX DJIEMEHTOB. /JIek/

J1.1J1.2

J12.1

0192

1.3

Tema 1.2. BemectBo. KauecTBeHHBIH
M KOJIMYECTBEHHBIN COCTaB BEICCTBA.
BemecTBa MOJIEKYIISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS.
[TpuyrHBI MHOrOOOpa3us BELICCTB:
HU30METpHs1, TOMOJIOTHS, aJUIOTPOIIHSL.
OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI
B XMMUH U PacyeThl 110 YPaBHEHHUSM
XUMHUYECKUX peakiuil. Mob Kak
e/IMHUIIA KOJINUECTBA BEIIECTBA.
MossipHast Macca. 3aKOHBI
COXpaHEHHUsT MacChl ¥ SHEPTUU. 3aKOH

ABorazpo. 3aBUCHMOCTb XHMHYECKOU

AKTUBHOCTH BEILECTB OT BUJIA
XUMHAYECKOH CBS3H U TUIA
KPUCTAJUTHYECKOM PEIIETKH.
IprynHbl MHOTOOOpPa3Hs BEIICCTB
/J1ex/

J1.1J1.2

J12.1

2132




1.4

Tema 1.3. Xumuueckue

peaxuuu. Knaccudukanus u TuIsl
XHUMHYECKUX PEAKIUi ¢ y4acTHeM
HEOpPraHMYECKHUX BEILICCTB.
VYpaBHEHUS OKUCIIEHUS-
BoccTaHOBJIeHU. CTEIIEHb
okucienus. OKHCIUTEND U
BOCCTaHOBUTENSL. OKHCINTEILHO-
BOCCTAaHOBHUTEJIbHBIC PEAKLIUH B
MIPUpPOE, IPOU3BOICTBEHHBIX
mpolieccax 1 KU3HEACSITeIbHOCTH
OpTraHU3MOB

J1.1J11.2

J2.1

01 92

1.5

Tema 1.3. Xumudeckre peakiuu.
SBiieHMs, TPOUCXOAIINE TIPH
pacTBOPEHHH BEILIECTB —
JCCOLMAIMs, ruapartanys. Ynuctele
BeliecTa U cMecu. Mctunueie
pacTBOpbL. CIIOCOOBI BEIpaXKEHUS
KOHIICHTPAIIMH PaCTBOPOB: MAaCCOBAs
JIOJIs1 pAaCTBOPEHHOTO BEIIECTBA.
Jlucconmanus 31eKTpOJIUTOB B
pactBopax. JlucrnepcHsie CHCTEMBI U
UX KJIaccupUKaIUs: KOJUIOUTHbIE
CHCTEMBI, SMYJIECHU U CYCIICH3HU.

Teopust SnEKTPOTATHIECKON
nucconranui. oHbI. DNeKTPOIUTHI,
HEBJIEKTPOJUTHL. Peakuuu HoHHOTO
oOMeHa B BOAHBIX pacTBopax. Cpexna
BOJIHBIX PacTBOPOB: KUCIIas,
HeHTpaibHasd, IEeIOoYHas.

Tunponus. /Jlex/

3ou (B TOM 4HCII€ a3PO30JIM) U TENH.

J1.1J11.2

J2.1

0192

1.6

Tema 1.3. XuMundeckue peakiuu.
CKOpPOCTB peakIyy, ee 3aBUCHMOCTb
OT Pa3IUYHBIX (PaKTOPOB: MPUPOIEI
pearupyIONIUX BEIIECTB,
KOHIIEHTPAIINH PearnpyOmInx
BEIIIECTB, TEMIICPATYPhI U IUIONIAIH
PEaKIIMOHHOM TOBEPXHOCTH.
TennoBbie 3QPEKTH XUMUYECKUX
peakiuii. DK30- U SHIOTEPMUUECKHE,
peakIum.

/JTex/

J1.1J1.2

J12.1

0192

1.7

Tema 1.4. Metamiesl.
DNEKTPOXUMHUYUECKUI PsiJT
HanpspkeHui Meramuios. O6mue
¢du3nyecKkue 1 XMMHYECKHE CBOHCTBA
MeTaju1oB. CriocoOb! MOy 4eHH s
3HaueHHEe METAUIOB H HEMETAIUIOB B
MIPUPOJE U KHU3HEASSITEIEHOCTH
4eJoBeKa U opranu3MoB. Kopposus
METaJIOB: BUABI KOPPO3HH, CIIOCOOBI
3aIIUTHI METAIOB OT KOPPO3UH
Onexrponus coneit. [lonstue o
MeTtamtypruu. CIulaBsl YepHbIE H
uBeTHbie. /JIex/

J1.1J11.2

J2.1

0132




1.8

Tema 1.5. Hemeramisl.
OKHCIUTEIBHO- BOCCTAHOBUTEIbHBIE
CBOﬁCTBa TUIINYHBIX HEMETAJIJIOB.
OO0ume pU3nUecKre 1 XUMHYECKHE
CBOMCTBa HEMETAJIJIOB. THUITHMYHBIE
cBoiictBa HemeTayioB [V— VII rpynm.
Knaccudukanus 1 HOMEHKIIaTypa
COEIMHEHUI HEMETAJIOB.
KpyroBopoTsl OHOT€HHBIX JICMEHTOB
B prpoe. KecTKOCTh BOIBI U
crnocoObl ee yctpaHeHust.. OKCHIBI.
OcnoBanus (menoun). Kucnorsr.
Conu 1 X Buabl. KOMIIIEKCHBIE COJIH.
/JIex/

J1.1J11.2

J2.1

01 92

1.9

IIpaktudeckas padora Ne 1.
Omnpenenenne CTeNeHN OKUCICHUS
9JIEMEHTOB B CJIO)KHBIX BEIIECTBAX Ha
ocHose [ICXD.» /Tlp/

J1.1J1.2

J12.1

1.10

IIpaxTuyeckas pabota Ne 2.PacueTHble
33241 Ha HAXO0XKIE€HUE OTHOCUTEIbHOU
MOJIEKYJISIPHOM MaccChl, OLpe/ieNIeHNe
MaccOBOH J10JIM XMMUYECKUX
3JIEMEHTOB B CIOXKHOM BemecTse. /I1p/

J1.1J1.2

J2.1

0192

IIpaktuyeckas padora Ne 3.
CocrapieHue ypaBHEHUH peakuuit
COEIMHEHMS, Pa3JI0KEHHs, 3aMELLECHUS,
obmena. /TIp/

J1.1J11.2

J2.1

01 92

1.12

TIpaktuyeckas padota Ne 4.
CocraBieHye peakiuii HOHHOTO
oOMeHa ITyTeM COCTaBIEeHHS HX
IMOJIHBIX U COKPAIICHHBIX NOHHBIX
ypasHenuii. /I1p/

J1.1J11.2

J2.1

0192

1.13

TIpaktudeckas padota Ne 5. Pemenne
3aJaHUi Ha IPUMEHEHHE IPUHIINIIA
Jle-1latense. /TIp/

J1.1J11.2

J2.1

1.14

IIpaktuyeckas padora Ne 6.
Homenknarypa HeOpraHn4ecKux
BEIIECTB: Ha3BaHHE BEIIECTBA HCXOIS
13 UX XUMHYECKOH (hOPMYJIBI WITH
COCTaBJICHHE XUMHYCCKOH (hOopMyIIBI
HCXOJS U3 Ha3BaHMS BEIECTBA 10
mexayHapoauoii (MFOITAK) niun
TPUBHAJIBHOI HOMEHKIIATYypE.

Mp/

J1.1J11.2

J12.1

0192




1.15 TIpakTudeckas padota Ne 7. KauecTBeHHbBIC J1.1J11.2
peakIy Ha HeOPTaHUIECKHe
coeaunenus. /Tlp/ J2.1
1.16 IIpaxtuyeckas padora Ne 8. Pemenue 3anau J1.1J11.2
(Ha M30BITOK/HEOCTATOK U BBIXO]
poayKToB peakimn). /I1p/ J2.1
Pa3nen 2. Opranuyeckasi XuMust
2.1 Tema 2.1. Knnaccudukanus, CTpoeHue u J1.1J11.2
HOMCHKJIATYPa OPraHHYECKUX BEIIECTB.
JI2.1
TlosiBnenne n pa3BuTHE OPraHUIECKON
XMMUH Kak Hayku. [IpenmMer opranudeckoi 21032
XUMHUH. MecTo ¥ 3HaUeHUE OPraHUIeCKOM
XAMHHU B CHCTEME €CTECTBEHHbIX HaYK.
XUMHYECKOe CTPOSHHE KaK OPSIOK
COE/IMHEHHS aTOMOB B MOJICKYJIE COTJIACHO
UX BaJCeHTHOCTH. OCHOBHBIC TIOJIOKECHUSI
TEOPUH XUMHUYECKOTO CTPOCHUS
OpraHUYecKuXx coenHeHui A.M.
Bytnepoga. /Jlex/
2.2 IpakTudeckas pabota Ne 9. Homenkiatypa J1.1J11.2
TUPAC: mpuHuunsl 00pa3oBaHus HA3BaHUH,
CTapUIMHCTBO (DYHKIIMOHATBHBIX TPYII, HX J2.1
obo3HayeHue B mpedukcax u cypdurcax
Ha3BaHUH opraHuYeckux Bemects. /I1p/ 21022
23 Tema 2.2. CBolicTBa OpraHUYECKUX J1.1J11.2
COETMHEHHH.
J12.1
YraesopoponslllpenensHbie u
HeNpeaeNbHbIe yIIeBo10poabl. Peakuus 2192

nojauMepusauuu. [IpuposHbie HCTOYHUKH
YIJIEBOIOPOJIOB.

IIpupoauslii ra3: cocras, IPUMEHEHHUE B
Ka4yecTBe TOIIMBA. [1onmyTHBIN HEDTIHOM
ras, ero nepepaborka.l'opeHne MeTaHa Kak
OJIVH M3 OCHOBHBIX HCTOYHHKOB TEILIa B
MPOMBIIIIEHHOCTH U OBITY. ['openue
alleTHJICHA KaK HCTOYHHUK
BBICOKOTEMITEPaTYPHOTO TIAMEHH IS
CBapKH U pe3ku Metayuio. [Iponeccel
MIPOMBIIIUIEHHOH nepepaboTku HedTu:
KpEeKHHT, puopMuHT.. /JIek/




24

IIpaxTuueckas pabora Ne 10. CocraBnenue
ypaBHEHHIT XMMHYECKHX peakInii, cxeM
peaxiuii (B TOM YHCIIE 110 MPEIOKESHHBIM
IeNI0YKaM TIPEBPAICHHIT),
XapaKTepU3YIOIINX XUMHYIECKUE CBOICTBA
OpraHUYECKHX COSIMHEHUH OTAENbHBIX
KIIACCOB TIPEAENBHEIX ¥ HeMpeJenbHBIX
YIIIEBOIOPOOB.

Mp/

J1.1J11.2

J12.1

01 92

2.5

Tema 2.3. Kucnopozaconepxarue
oprannyeckue BeniecTBa. CIupThI, (EHOJIHI,
aNbJICTH/IbI, KApOOHOBBIC
kucaotsl.IIpencraBurenu
KHCIIOPO/ICOICPKALIUX OPraHUYECKUX
COEIMHEHUI: METUIIOBBIM U 3TUIIOBBII
CIHPTBHI, [IUIEPHH, YKCYyCHas KHCIIOTA.
IIpakTuueckoe nprMeHeHHEe
STHJICHIJIMKOJIS, TIIMIEpUHA, (eHOIa.
TIpumenenune Gpopmanbaeruna,
arneTanpAernaa, yKCycHOM KHUCIoTel. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT.
Moromue cBoMCTBa MBIIIa

/J1ex/

J1.1J1.2

J12.1

2192

2.6

Tema 2.3. YrieBonst, JKupsl, Kak cI0XKHBIS
3(upbl KapOOHOBBIX KUCIIOT U TIIUICPUHA.
CocraBneHye HernoYeK NpeBpanieHuit
KHCJIOPOACOICPIKAIMX OPTaHHISCKIX
BEIIECTB, CBOWCTBA U IPUMEHEHHE
YIJIEBOJIOB U JKUPOB B OBITY U
MIPOMBILIIIEHHOCTH. BUIB! OposkeHusI.
HccnenoBanue mpogyKTOB HA HAIUYUE
kpaxmana. Habmonenue 3a
BOCCTaHOBUTEIBHBIMH CBOHCTBAMH
TIIFOKO3BI Ha TIPEMEpPE PEaKUK ¢ MEAHBIM
KyIIOpPOCOM B IETOYHOH cpene. /JIex/

J1.1J11.2

J12.1

3132

2.7

Tema 2.4. A3oTcoaepkaliue opraHn4ecKue
COCTMHEHHS: aMHUHBI, AMUHOKHUCIIOTBI, OCJIKH.
AnunuH 1 ero npumenenue. CTpoeHue u
ouonornueckas QyHKIHS OCIKOB.
A30THCTBIE OCHOBaHHMS.
BBICOKOMOJIEKYIISIPHBIC COCIIMHEHUS
(cuHTEeTMYECKHE U OMOIOTHIECKH-
aKkTUBHBIE). MOHOMED, MOJUMED,
CTPYKTypHOE 3BeHO. BoiokHa.
O3HaKOMJIEHHE C KOJUIEKLIUEH BOJIOKOH.
Pacnio3HaBaHue BOJIOKOH: HATYpalbHBIE,
CHHTETHYECKUE U HCKYCCTBEHHBIE.
[IpuMmeHeHne NCKYCCTBEHHBIX BOJIOKOH.

I'eneTnueckast CBA3b MEXIy KIacCaMH
OpPTaHMYECKUX COCTNHEHHI.

/J1ex/

J1.1J1.2

J12.1

2192




2.8

Tema 2.5. Xumus u xu3sb. [IpaBuna
Oe3omacHOCTH MpH paboTe ¢ eAKUMH,
TOPIOYMMH U TOKCUYHBIMU BEIICCTBAMMU.
TIpoBeeHue XMMUYECKUX PEaKLUii B
pactBopax. [IpoBeneHre XUMHIECKHX
peakuuii Ipu HarpeBaHUHU.
Brooprannyeckue coeTMHEHHSI.
IIpumenenue n GHoIOrHYECcKast POIb
yrneBoioB. OKHCIEHHE YIIEBOJIOB —
HCTOYHHK HEPTUU KHUBBIX OPTaHU3MOB.
MomnouyHokHcI0€e OPOKEHHE TITIOKO3BI.
Kucnomosnounsie nponykrel. CunocoBanue
KopMOB. O01acTH IPUMEHEHHS
aMHMHOKHUCIOT. [IpeBpareHns O0enKoB MHIIH
B opranusMme. buonorndeckue GyHKIHA
6enkoB. bruonornyeckue GyHKIUH KHUPOB.
Poub oprannyeckoii XUMHUU B peILICHUN
mpo0OieM mumeBoi OezomnacHocTH /JIex/

J1.1J1.2

J12.1

2192

29

Tema 2.5. Xumust v Ku3Hb. XUMHAYECKas
TIPOMBIIIJIEHHOCTh U NIEPCIIEKTUBEI €€
pa3BuTHs. MOOIIIE U YUCTALIUE CPE/ICTBA.
IIpaBuna 6e3omnacHoit pabOTHI CO
cpencTBaMK OBITOBOM XUMUH.
PacniozHaBaHue HempeaenbHbIX
OpPraHMYECKUX COCIMHEHNH B COCTaBe
TOBapOB XO3AWCTBEHHOr0 Ha3HaYeHus. Poip
XUMUAYECKUX JIEMEHTOB B )KM3HU PACTECHUI.
Y no6penus. XuMHUECKHE CPECTBA 3aIUTHI
pacTeHuid. S110XUMHKAThI, TECTULIUIBI,
WHCEKTHIUBL. /JIek/

J1.1J11.2

J12.1

2132

2.10

Tema 2.5. Xvmus u xu3Hb. XUMHYECKHE
9JIEMEHTHI B OpTaHU3ME YEIOBeKa.
OCHOBHBIE KM3HEHHO HEOOXOINMEBIE
COEMHEHMSI: OEIKY, YTIEBOIBI, KUPHI,
BUTaMUHBL. POIb )XHPOB B OpranuzmMe
4eoBeKa. XOJIECTEPUH U €r0 (PyHKLUU.
®DepMeHTHI U X OMOJIOTHYECcKas pojb B
oOMeHe BellecTB. MUHEpabHbIE BEIECTBA
B IIPOJIyKTaX MUTAHUS, TUILEBbIC

nobasku. /JIex/

J1.1J11.2

J12.1

0132

2.11

Tema 2.5. Xumus 1 Ku3Hb. I OpMOHBL,
HEHpO-TyMopaibHas perysius QyHKInH
opranusma. JlekapcTBEeHHbIE CpEACTBa Ha
HaTypaJbHOM OCHOBE U CHHTETUYECKUE.
AunepreHsl IPUPOAHOTO U XUMHUYECKOTO
npoucxoxaeHus. IMMyHUTeT _ ero
(hopMHpOBaHHE U COXPAHHOCTb. /JIek/

J1.1J11.2

J12.1

3132

2.12

AHanu3 MHAWBUIYaJIbHOTO MHUIIIEBOTO
paIoHa 1 MPOAYKTOB MUTaHMs (TTHIIEBbIE
no6asku). CocTaBlieHHE HEJICTILHOTO MEHIO C
YYETOM COUETAHHS IPOAYKTOB, UX MUILECBO
LIEHHOCTH M KaJopuiiHOCTH. JIekapCcTBEHHBIC
cpencrsa. /Cp/

JI1.1J11.2

J12.1

0132




2.13

PactBopenue kak GpU3NKO-XUMUYECKUIH
npouecc. PactBopst. CriocoObl

HPUTOTOBJIEHHS PAaCTBOPOB. PacTBOPUMOCTS.

MaccoBast 0151 paCTBOPEHHOT'O BELIECTBA.
[IpaBuna sKOIOrHYECKU LENeCcO00pa3HOro
HIOBEJICHNUS B OBITY U TPYIOBOH
JIESITEIbHOCTH B LIEJIAX COXPAHEHHS CBOETO
3/I0POBBSI M OKPY’KAIOIIEH IPUPOTHOMN
Cpelpl; OaCHOCTh BO3JICHCTBUS HA JKUBBIC
OpraHU3Mbl ONPEETICHHBIX BELIECTB.

/J1ex/

J1.1J11.2

J12.1

0132

2.14

Hogelimme noctmxkeHnss XUMAYECKOW HAyKH
A XMMHYECKOI TexHonoruu. Posis XumMun B
00€eCTeueHNH SKOJIOTHYCCKOM,
SHEPreTUYECKON M MUILEBOW 0€30MacCHOCTH,
pa3Butuu MeaunuHel. [IpaBuna noucka u
aHalIM3a XUMUYIECKOI HHPOPMALIUH 13
pa3IMYHBIX ICTOYHUKOB (Hay9IHAS U
y4eOHO-Hay4Hasl JIMTeparypa, CpelcTBa
MaccoBoi uHdopmaruu, cetb IHTEepHET)
/J1ex/

J1.1J11.2

J2.1

3132

2.15

Huddepenuupopannsiii 3auet. /TIp/




5. ®OH/1 OHEHOYHBIX CPEACTB

5.1. (D()Hll OICHOYHBIX CPEACTB AJIfl IPOBEACHUSA l'lpOMe)KyTO'lHOﬁ aTrrecrauuu

1. Postb XIMUH B )KU3HU COBpEMEHHOT0O 00mIecTBa. [I[puMeHeHne JOCTHKEHU I COBPEMEHHOM XUMHH B TPO(ECCHOHATBHOMN
JIeSITEIbHOCTH.
2. OCHOBHbBIE XMMUYECKUE MTOHATHSI.
. Ilepnonuueckuii 3akoH U nepuogudeckas cucrema [[.M. Menneneesa.
. DnekTpooTpunaTensHocTh. MonHas cBsi3b. KaTHOHBI 1 aHUOHBI.
. Merannuueckas cBs3b. BogopoaHas cBsi3b.
. CrenieHp OKMCIIEHUS U BAJIGHTHOCTh XUMHYECKHX 3JIEMEHTOB.
. CoBpeMeHHbIE IIpe/ICTaBIIEHHsI O CTPOEHUH aToMa.
. PamnoaktuBHOCTE. ['yOUTENEHOE BO3/ICHCTBHIE patyallii Ha OMOCHCTEMBI.
9. Xumundeckas cBsi3b. KoBaJieHTHas CBSI3b, €€ PA3HOBUIHOCTH U MEXaHHU3MbI 00pPa30BaHHUS.
10. BeniectBo. KauecTBeHHBIIH M KOJTMUECTBEHHBIN COCTAB BEILIECTBA.
11. Crioco0b1 BbIpa)keH!sI KOHIIEHTPAIMK PACTBOPOB: MAacCOBasi J10JIsl pACTBOPEHHOT'O BELIECTBA.
12. DnexTpoauTHYecKas AUCCOLHaLusl. DIEKTPOIUTHI U HEDJIEKTPOIUTHI.
13. Xumnueckue peakuun. Kiraccudukanus peakiyii 1o pa3jindHbIM KPUTEPUSIM.
14. Knaccudukaiys HEOpraHn4eCKUX COCAMHEHHA. XapaKkTepucTHKa kinacca « OKCHIbI».
15. Knaccudukaiys HEOpraHn4eCKuX COeAMHEHUN. XapakTepucTHKa kiacca « [ mapoKCcuap.
16. Knaccugukaryst HeOpraHMIeCKIX COSAMHEHUA. XapaKkTeprucTrka kiacca « KHemoTsn.
17. Knaccudukaius HEOpraHn4eCKUX COSAMHEHUN. XapakTepucTrka kiacca «Comuy.
18. Metamibl. DIIeKTPOXUMHYECKHN psiJ] HAaNpsDKeHUi MeTayuioB. O01I1e Crioco0b! MOJIyYeHNsT METAIJIOB.
19. CpoiicTBa METAI0OB. DNEKTPOXUMHUUECKUI PsJ] HANPSXKEHUH METaILIOB.
20. Hemetamibl. OKMCIUTENHHO- BOCCTAHOBUTEIbHBIE CBOMCTBA TUITMYHBIX HEMETAJIIOB.
21. CBoiicTBa HEMETAJLIOB.
22. OCHOBHBIE TIOHITHS OPTAHMYECKON XUMHH U TEOPHSI CTPOEHUSI OPTaHUIECKIX COSIMHEHUN.
23. OCHOBHBIE MOJIOKEHUS TEOPHH CTPOCHHS OPTaHUUECKUX COEAMHEHUH.
24. TIprnYrHBI MHOTOOOpa3Hs BELIECTB: U30METPHUS, TOMOJIOTHS, aJTIOTPOIIHSL.
25. M3omepust 1 HOMEHKIIATypa yTIeBOIOPOIOB.
26. YraneBogopouasbl. [lpenenbHbie U HeNpeAeIbHbIE YIIIEBOIOPOIbI.
27. [IpupoaHbIe HCTOUHUKH YTIEBOJAOPOJIOB.
28. [Inactmaccel. [IpencraBurenu niuactmace. [IpuMeHeHre NonumMepoB.
29. Kucnopoacoaepxaiiue OpraHideckre BemecTsa.
30. Crmupter. [IpencraBuTeny u UX CBOKWCTBA.
31. Anpaerunsl. [lpencraBurenu u ux cBOHCTBa.
32. KapbonoBsie kucioThl. [IpencraBurenyu u ux cBOMCTBA.
33. AzoTcopepikamue OpraHuIecKie COeTNHEHMS. AMUHBL.
34. AMUHOKHUCIOTHL. benku.
35. I'erepouukisl. CTpoeHue, CBOMCTBAa HYKJIEUHOBBIX KUCIOT
36. Bonokna. [IpumeHeHne NCKYCCTBEHHBIX BOJIOKOH.
37. Xumuueckast MpOMBIIIICHHOCTh U TIEPCIIEKTUBEI €€ Pa3BUTHSI.
38. Mototiue u yhcTsme cpeactsa. [IpaBuia 6e3o0macHoi paboThl CO CpeCTBAMHU OBITOBOM XMMHH.
39. Xumuueckre 31eMEHTHl B OpraHn3Me YeIOBEKa.
40. OCHOBHBIE KH3HEHHO HEOOXOIMMBIE COCIIMHEHUS: OCIIKH, YTIIEBOIbI, )KUPbI, BATAMUHEI.
41. YTneBobI - TIaBHBIA UCTOYHHUK SHEPTUU OpPraHU3Ma.
42. Ponb ’XUpOB B OpraHu3Me. X0JECTEPHUH U €ro pojib B 37I0POBbE YEIOBEKA.
43. MuHepallbHbIE BEIIECTBA B IPOAYKTAaX MUTaHMUS, UIIEBbIE JOOABKH.
44. JlexapcTBEHHBIE CPEJCTBA.
45. Poib XMMUYECKUX 3JIEMEHTOB B )KU3HU pacTeHHH. Y J00peHus. XMMUYECKUE CPEJCTBA 3alUThl PACTCHUH. SII0XUMUKATBHI,
MECTUI/Ib], THCEKTHLINIBI.
Kpumepuu oyenusanusa:

0NN L AW

5 6amIoB BBICTABISIETCS CTYJESHTAM 3a ITOJHBIN M NMPaBIJIBHBINA OTBET HA BCE BOIIPOCH! OMJIeTa C JIOTHIECKHIM OOOCHOBAaHHEM apryMEHTOB,
B OTBETE HET OIIHOOK.

4 Gaya BBICTAaBISIETCS CTYIEHTaM, €CJIM BOIIPOCH OMiIeTa PacKpBITHI MONHOCTHIO, HO 0OOCHOBAHMS J0Ka3aTelbCTBAa HEIOCTAaTOUYHEL, NPU
3TOM JIOITYIIIEHEI ABE-TPU HECYIECTBEHHBIE OIIMOKY, HCIPaBIeHHbIE IO TPeOOBAHMIO MTPEOIaBaTEILs.

3 Gama CTaBUTCS CTYAEHTaM 3a NMPABUIbHBIA OTBET Ha BONPOCHI OMIIETa, IPH 3TOM JOMYLIEHO Ooiee OJHOM OLIMOKH IO H3JI0KCHHIO
(axToB i Gosee ABYX-TPEX HEJIOUCTOB B OTBETE.

2 Gajuia CTaBUTCS CTYJEHTaM, €CJIH JOMYIICHBI CYIIECTBEHHbBIE OIIMOKH, TOKa3aBIIKe, YTO 0Oydaromuiicsa He o0nagaeT 00s3aTeIbHBIMU
YMEHUSIMH I10 JaHHOHM TeMe B IIOJHON Mepe.

5.2. ®oHJ OLIEHOYHBIX CPEACTB ISl MPOBEAEHUS TEKYIIEro KOHTPOJIS

IMpencrasnen B Ilpunoxennu 1 x paboueil nporpaMme AUCLUILUTHHBI

6. YYHEBHO-METOJNYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JTUCIHUIIJIMHBI (MOAY JIS)

6.1. Pekomenayemasi qureparypa




6.1.1. OcHoBHas JIUTepaTypa

ABTOpI)I, COCTaBUTECIIN

3arnaBue

H3parenbcTBO, TOI

https://urait.ru/

J1.1

EW. Tynuxkun

Xumus. Yacte 1. OOmas u
HEOpraHM4YecKasi XUMUsSL: y4eOHUK IS

CIIO

IOpaiir, 2022

bcode/491662
HEOTPaHUICHHBIN
JIOCTYII
3aperucTpUpPOBaHHBI
M I10JIb30BaTEISIM

J1.2

E.N. Tynukun

Xumust. B 2 u. Yacrts 2.
Oprannyeckas XuMusl. y4eOHHK
st CITO

IOpaiir, 2022

https://urait.ru/

book/himiya-v-2-
ch-chast-2-

organicheskaya-

himiya-491663
HEOTPaHUYICHHBIN

JOCTYTI

3aperucTpUpOBaHHBI
M TI0JIb30BATENISIM

6.1.2. Jlono/iHUTe/ILHAS TUTEPATypPa

Konuu-Bo

ABTOpBI, COCTaBUTEIHN

3arnaBue

W3narenscTBO, TO1

J2.1

B.B. Mocksa

Opranuyeckas XuMusi: 6a3oBbIC
MIPUHIKIIGL | yueOHOEe mocooue st

CIIO

IOpaiir, 2022

https://urait.ru/
book/
organicheskaya-
himiya-bazovye-
principy-493341

HEOTPaHUYECHHBIN
JOCTyI
3apPETUCTPUPOBAHHBI
M I10JIb30BaTEIISIM

6.2. [lepeuens pecypcoB HH(POPMAMOHHO-TEJIeKOMMYHHKAIMOHHOM ceTn «UHTepHET»

®denepanbHbIi HEHTP HHOOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB

€
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/
22 «Xumwst 1 XKuzub- Xumusy. https:/www.hij.ru/read/articles/chemistry/
6.3. IlepeyeHb NPOrpaMMHOro odecrevyeHust
6.3.1 HurepHer-6paysep - Chromium
6.3.2 OducHerii makeT - LibreOffice
6.4 Ilepevyenb nHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.4.1 NCC «Koucynprant ITmoc»
6.4.2 ICC «I"apanT»
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI (MOAYJIS)

7.1

[Tomemenust 1 IpOBEAEHHS BCEX BUIOB paboT, MPEIyCMOTPEHHBIX YUEOHBIM INITAHOM, YKOMILUIEKTOBAHBI
HEOOXO0ANMOH CHEeNNaIN3HPOBAHHON YIEOHOH MeOEIIbI0 M TEXHHYECKUMH CPEJICTBAMH O0YIEHUS

8. METOANYECKHUE YKA3AHUS JJIS1 OBYYAIONIUXCS 11O OCBOEHUWIO TN CIUITIJIMHBI (MOAY JIST)

MeToandeckne yKa3aHns IO OCBOCHUIO IUCIUIUTMHEI IpecTaBieHs! B [Iprnokennn 2 k pabodeit mporpaMme TUCIUTUIAHBL



https://www.hij.ru/read/articles/chemistry/
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/
https://urait.ru/book/organicheskaya-himiya-bazovye-principy-493341
https://urait.ru/book/organicheskaya-himiya-bazovye-principy-493341
https://urait.ru/book/organicheskaya-himiya-bazovye-principy-493341
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Ipnaoxenune 1

®OH/JI ONEHOYHbIX CPEJICTB

OVIL.07 Xumus

1. Onncanne noka3areJsieid H KpUTepreB OLEHMBAHNS KOMIIETCHIINIA HA Pa3IMYHBIX 3Tanax
ux ¢popMUpOBaHNS, ONIUCAHME IIKAJ OLeHUBAHUSA

1.1 IToka3arenu u KpUTCPpUU OLICHUBAHUA KOMHCTCHL{I/IfIi

VYV ]I, cocrapnstoniue Iloxazarenu Kpurepun ouenuBanus CpenctBa
KOMIICTCHIIUIO
OIICHUBaHUS OIIEHUBaH
us
3HaTh: CdopmupoBaBmmecs Yposennb 3HAHM o | 113 (1-10),
CHCTEMATHYECKHE 3HAHHUA O | TEOPETUUECKHUX ocuoBax | T (1-25),
— TCOPCTUYCCKHUC OCHOBBI | TEOPETUUECKHUX OCHOBAX | HeopraHuuecko xumuu, cocrase, | I (1-80)
HEOPraHWYECKOU XUMUHU, HEOPTraHUYeCKOH XMMHH, COCTaBe, | CTpOCHHE u XUMHUCCKUX
—  cocras, cTpoeHHne u | ctpoenue u XMMHYECKUX | CBOMCTBaX OCHOBHBIX IPOCTHIX
XUMHUYECKHE cBOlicTBa | CBOMCTBAX OCHOBHBIX IPOCTBIX | BEIIECTB u XUMHYECKUX
OCHOBHBIX MPOCTHIX BEIeCTB ¥ | BEWECTB 1 XHMHYECKUX | COSIMHEHNUI; COCTABE, CTPOCHHE 1
o COEIMHEHHH; coCTaBe, CTPOCHHUE U | cBOMcTBax OpraHMYECKUX
XUMHUYECKUX COCIUHEHUM; o .
CBOMCTBax OpPraHUYECKUX | BEUICCTB, MPEJICTaBIICHUI
B fOCTaB’ CTpOCHNE Y| pemecrs, MIPEJICTABIICHUH | OCHOBHBIX KJIACCOB OPTaHMYECKUX
CBOHCTBA OPTaHM9CCKHUX | 6cHOBHEIX KITACCOB OPraHMYECKHX | COETMHEHMIT; OCHOBAX
BCIIECTB —  MPEACTaBICHHH | coenunenmii; OCHOBaX | pusnueckoit XUMHU KakK
OCHOBHBIX KJIaCCOB | puzndeckoit XAMHUHU KaK | TEOpETUYECKOTO byHnaamenra
OPraHUYEeCKHUX COCUHECHUM; TEOPETHUECKOTO (dyHIaMEHTa | COBpeMEHHON XUMHH; OCHOBaX
— OCHOBBI (bﬂgﬂqe(;[(of/'l COBpeMeHHOﬁ XUMHUH, OCHOBax XUMUYECKOMN KHNHCTUKHU "
XHMHH KaK TEOPETHUECKOro | XHMHUECKOi KHHETUKU U | karanmsa, MeXaHu3Ma
dyHIaMeHTa COBpeMeHHOj] | KaTaInsa, MEXaHH3MA | XUMIIECKHX peaxiui,
XUMHIL XUMHUYCCKUX peakiuii, | anexkrpoxumum; OCHOBHBIX
. | anexrpoxumum; OCHOBHBIX | 0COOEHHOCTSIX CBOWCTB
— OCHOBBI XUMHUYECKOU N
0COOEHHOCTSAX CBOWCTB | BRICOKOMOJIEKYISIPHBIX
KHUHCTHKA 1 KaTajnsa, | ppicokoMomeKyIapHbIX COCMHEHNH, OTIMYAIOINAX HX OT
MCXaHW3Ma XUMHUICCKUX | coenuuennii, OTIIMYAIONIMX UX OT | CBOMCTB HHU3KOMOJICKYJISIPHBIX
PeaKLHii, SICKTPOXUMHH; CBOICTB HU3KOMOJIEKYJISIPHBIX | COEMHEHM, MPUHLMIIAX CHHTE3a
— OCHOBHBIE 0COOCHHOCTH | COCJIMHCHHU, MPHUHIMIIAX CHHTE3a | MOJMMEPOB,  HMX  CTPYKTYpBHI,
CBOJMCTB MOJIUMEPOB,  HUX  CTPYKTYpHI, | PU3MKO-MEeXaHUUYECKUX CBOWCTB U
BBICOKOMOJIEKYJISIPHBIX (hM3UKO-MEXaHMYECKUX CBOWCTB U | 007aCTH MX MPUMEHECHHS,
COCAMHEHUH, OTIMYaromux ux | 001ACTH HX IPUMEHEHNS,
oT CBOWCTB
HU3KOMOJIEKYJISPHBIX
COCJIMHEHUH,
—  IPUHLMUIIBI CHUHTE3a
MOJIMMEPOB, HUX  CTPYKTYpY,
(U3UKO-MEXaHUUYECKUX
cBOiicTBAa W  00;macTM  uX
NIPUMEHEHHUS;
Ymers: Cdopmuposapmuecs — VpoBenb ymenusi pa6orars | 113 (1-10),

T (1-25),




— paboTath ¢ MPOCTEULIMMHU
anmnaparamu, npuOopamMu H
CXEMaMHu, KOTOpBIE
HCIOJIb3YIOTCS B XUMHUUECKUX U
TEXHOJIOTMYECKHUX
nabopaTopusx, W TOHHUMATH
IIPUHLIMIIBI UX AEUCTBHUS;

— OpPUEHTHPOBATHCS B
COBPEMEHHOMU U BHOBb
CO37]aBa€MOM TEXHHUKE C LIEJIbIO
ee ObICTPOTO OCBOCHUH,
BHeApEHUsI U 3(P(PEKTUBHOTO
HCIIOJIb30BaHUs B
MIPAKTUYECKOU JIEATEIbHOCTH.

cUcTeMaTH4YeCKHe  yYMeHHSs
paboratb ¢  mpocTeHIIMMHU
ammaparamu, nOpubopamMu U
CXeMaMH, KOTOpBIE
UCTIONIB3YIOTCSl B XUMUYECKUX U
TEXHOJIOTUIECKUX

naboparopusix, ¥ TOHUMATh

IPUHLUIBI UX JEHCTBUS;
OpPHCHTHPOBATHCS B COBPEMEHHOM
1 BHOBb CO31aBaeMOH TEXHHKE C
IEeTbI0 e OBICTPOrO OCBOCHWUS,
BHeIpeHUusT W 3PQPEKTUBHOTO
UCTIONIb30BAHUSI B MPAKTUUYECKOU
JeATEIIbHOCTH.

C MPOCTEHIIMMH aIlllapaTaMu,

npubopamu u CXEeMaMH,
KOTOpbIE  HCIOJB3YIOTCS B
XUMHYECKHUX u
TEXHOJIOTHYECKUX

naboparopusix, ¥ TOHHUMATh

MPUHLIUIBI UX IEUCTBUS;
OPUEHTHUPOBATLCS B COBPEMEHHOM
M BHOBBL CO3/1aBa€MOM TEXHHKE C
LIENbI0 ee OBICTPOro OCBOCHUS,
BHeZpeHUST ©  3PPEKTHBHOTO
WCITIOJIb30BaHUS B MPAKTUUECKON
JeSITEeIbHOCTH.

A (1-80)

Baanern:

— IpUeMaMH  MPAKTHYECKOTO
BIIQ/ICHUS XUMHYECKON
TOCYJI0H, 71a60paTOPHBIM
o0opyaoBaHueM U Tpudopamu,

a TaKXC MCECTOdaMH PCIICHUA

KOHKPETHBIX 3a1ay u3
pa3IUYHBIX 00JIacTel XUMHUH,

— MeToJamu Jienath
MPOCTEUILINE OLICHKU U
pacueTsl LISt aHanMu3a
XUMUYECKUX SIBJICHUI B

HCIOJIb3YEeMOM ammaparype u
TEXHOJIOIMUYECKUX MPOoIeccax

— CdopmupoBaBumiuecs
cUCTeMATHYECKHe BJIaJeHUsl
nprueMaMu MPAKTUIECKOTO
BJIAJICHUS XUMHAYECKOH
MoCy/J10H, 1a60paTOPHBIM
o0opyIoBaHHEM W MPUOOpaMH,
a TaKKe METOJaMU peIICHUs
KOHKPETHBIX 3aja4 u3
Pa3IUYHBIX 00JACTeH XUMHUH,
METO/IaMH JIeNlaTh MPOCTEHIINe
OLIEHKHU M PacyeThl [yl aHAJIN3a
XUMHAYECKHX SIBIICHHIA B
UCTIONIb3YEeMON  ammaparype u
TEXHOJIOTUYECKUX MPOIeccax

YpoBeHb BiaajieHus

npreMamMu MPAKTUYECKOTO
BIIaJICHUS XUMHUYECKOU
MOCY 101, 71a00paTOPHBIM

000pyIOBaHUEM U TPUOOpaMHU,
a TaKkKe METOJaMHU pelICHUS
KOHKPETHBIX 3a1a4y u3
pa3INyYHbIX 00JacTel XUMHH,

METOJIaMH JI€JIaTh MPOCTEUILINE
OLIGHKH M pacyeThl JIJIs aHalu3a
XUMHUYECKHUX ABJICHUI B
UCIIONIb3YEMOM ammaparype |
TEXHOJOTMYECKHX IpoLeccax

3 (1-10),
T (1-25),
JT (1-80)

113 — npaxmuueckue 3a0anus, T — mecmogvle 3adanus, /] -00knadvl

2 Tumnosbie KOHTPOJIbHBbIC 3aJJaHUf WJIM HHbIC MaTepHaJibl, He00XoAuMbIe JJIsI OIEHKH

3HAHMH, YMeHHii,

HaBbIKOB

u  (uam)

onbIiTa J€ATECJIBbHOCTH,

(l)OpMHpOBaHI/IH KOMHeTeHIII/Iﬁ B I[Mpoiecce 0OCBOCHUA oﬁpamBaTeanoﬁ nporpaMmmasl

HpaKTI/I'{eCKI/Ie 3aJaHusA:

XapaKTepH3yILIHnX

3TallbI

IIpakTnuyeckas padora Ne 1. Onpenesnenne creneHu OKMCICHUS 3J1eMEHTOB B CJI0KHBIX BellleCTBaX

Ha ocHoBe IICXD.
[Tpu cocTaBiIeHUN XUMHUYECKUX GOPMYI MOKHO COONIOATD CIIEAYIOIINI MOPSIOK NIeHCTBUI:
l. [InmyT psIoOM XUMHUYECKHE 3HAKH DJIEMEHTOB, KOTOPBIE BXOAAT B COCTAB COCAUHEHHS.
2. Han 3HakaMy XUMHYECKUX 3JIEMEHTOB MPOCTABISIOT UX BAJIEHTHOCTb.
3. OnpenensitoT HauMeHbIlIee OOIee KPAaTHOE YHMCEN, BBIPAKAIOUIUX BaJIEHTHOCTH 000MX
9JIEMEHTOB.
4. JleneHneM HauWMEHBIIETO OOMIETO KPAaTHOTO Ha BaJEHTHOCTh COOTBETCTBYIOIIETO

AJIEMEHTA HaXOJAAT MHAEKCHI (MHAEKC «1» He muiyT).

3az1a1me 1. I[aHBI XUMHUYECKUE CHUMBOJIBI 3JIEMCHTOB M YKa3aHa HUX BAJICHTHOCTB. CocraBbTe COOTBETCTBYIOIIINE

XUMHYECKUE (HOPMYJIBL:
I 1 v v 1

m viao 1o m m I1v 10

LiO, BaO, PO, SnO, KO, PN, MnO, FeO, BO, HS, NO, CrCl.




3ananue 2. CocraBbre popmynbl okcunos: meau (1), sxenesza (I1), Boasdpama (VI), xenesza (II), yrmepoma (IV),
cepsl (VI), onosa (IV), mapranna (I1I).

CreneHb OKHMCIEHHUS, KaK Y CBOOOJHBIX aTOMOB PaBHA «HYJIIO», TAK U Y aTOMOB, BXOJSIIUX B COCTAB HEMOJSPHBIX
monekyr: Hy’, O,
B COeIMHEHMAX CyMMa 3HAYEHWH CTENEHM OKHCJIEHWS paBHA «HYJIIO». OJTO IIO3BOJNSET BHIMUCIUTH CTEHEHb
OKHCJIEHHUS OTHOTO XMMUUYECKOTO 3JIEMEHTA, €CIIM U3BECTHBI CTEEHH OKUCIIEHHS IPYTUX XUMHUECKHX JIEMEHTOB B
nmaaHoM coeaunernn: K,'Cr,07%

(+1) 2+x 2+(-2) 7 =0

2+2x-14=0

2x = 14-2; 2x =12; x=6.

3aganue 3. Onpenenute cTeneHb OKUCIEHUS Mapranna B coeanaeHusx KoMnO, 1 KMnO,.

3ananue 4. OnpenenuTe CTENEHb OKUCICHUS U BAJEHTHOCTh B CJIEMYIOIINX OPTaHUYECKHX COCIWHEHHSX aToMa
«C»: B OyTane; oTeHe; oTuHe; OyTtammeHe — 1,3; sTanauone — 1,2; 6er3one; OEH30MHON KUCIOTE; TPONAHOHE -2.

IMpakTueckas padora Ne 2.PacueTHble 3aJa4l HA HAXO0XK/AE€HUE OTHOCUTEJIbHOU MOJIEKYJISIPHOM
MaccChbl, onmpeaeJicHue MAacCoOBOM JO0JHU XUMHUYECKHX IJIEMEHTOB B CJI0KHOM BeEILLIECTBE.

1 Bapuaunt

1) Haiitn oTHOCHTETBHYIO MOJIEKYJIIpHYIO Maccy BemecTB: Ca(OH),, BaSO., CuO;

2) Ompenenutb Kakoe YUCIIO MOJIEKYJ conepxkuTcs B 3 moib HoSOy;

3) Omnpenenuth Maccy 3 Moib O,;

4) Beraucauth dkBuUBaIeHTHBIE Macchl BemecTB: HCI, NaOH, CaSOs;

5) Beruucnute MaccoBbie 101 (B %) anemeHTOB B BemecTBax:MgO, CuSOy;

6) CKoJIbKO MOJIb aMMHUaKa COJIEPKUTCS IPU HOPMaJIbHBIX ycinoBusAX B 10 1 emkocTu?
2 BapHaHT

1) Haiitu oTHOCUTENBHYIO MOJIEKYJIsIpHYIO Maccy BemecTB:Fe(OH);, KCl, Na,SOy;

2) OmnpenenuTs Kakoe YHCI0 MOJIEKYT cofepKuTcs B 5 monb Fe;

3) Omnpenenuts Maccy 0,2 moiib S;

4) Beraucauts 3xBHBaNeHTHBIC Macchl BemecTB: KOH, H,S, CuSOs;

5) Beraucnute MaccoBblie gomu (B %) anemenToB B BemecTBax:NaOH, KCl;

6) CKOJIbKO MOJIb aMMHUaKa COJIEPKUTCS IPU HOPMAJIbHBIX YCIOBUAX B 15 11 emkocTu?

IIpakTuyeckast padora Ne 3. CocTraB/jieHHe YPAaBHEHUI peakuuii coefNHEeHNs, Pa3JI0KeHH,
3aMelleHus, o00MeHa.
3ananue 1. Kakas u3 cXeM COOTBETCTBYET pPeakIusM 0OMEHa:
1) FeCl;+ KOH —>
2) Fe+Cl, —*
3) CuSO4+Fe —»
4) Hz + Nz —

3aganue 2. B pe3yiprare Kakoil U3 peakiii ra3000pa3HbIe BENIeCTBa MIPEBPAIIAIOTCS B TBEPIOE BEIIECTBO?
1) NH; + HCI = NH.CI;
2) N+ 0O,=2NO;
3) Hz + Clz = 2HC1,
4) CaCOs = CaO+CO:..

3aganue 3. Ykaxure cyMmmy KO3 GHUIIMEHTOB B YPaBHEHUH, OIICHIBAIOIIEM PEAKIIHIO OOMEHa!
1) SOz + HzO = HzSO4;
2) 2KCl0;-2KCl +30y;
3) 2NaOH + MgSO, = Mg(OH); + 2Na,SOs;
4) Zn + CuSO4 =ZnSO, + Cu.

3aganue 4. Kakasg u3 cxeM COOTBETCTBYET PeaKIMK COeTUHEHNS?
1) C2H4 + Brz —>
2) Cu(OH); —+=—»
3) CH4 + Clz —>
to



4) Ca(HCOs), —

3aganue 5. 3aKOHUNUTH ypaBHEHNUs. 3alIUCaTh UX B MOJIEKYJIIPHOM U MOHHOM BHe. Clenarh 3aKjII0ueHue
0 BO3MOKHOCTH NPOTEKAHMsI THX peaKuil.

1) NA2S +FeSO4 —»

2) NA2CO3 +CaCl2 — >

3) H,SO4+KOH —*

4) FeS + HCI —

5) HNO; +NaOH —

6) CaCl,+ HNO; —*

7) CaCO; +HCI —»

8) NaNO;+BaCl, —*>

3azla}me 6. I/ICHOHIByfI COKpaH_IeHHoe HNOHHOC ypaBHeHI/Ie, COCTAaBUTH MOHeKyHHpHBIe ypaBHeHI/IH peaKHI/II/IZ
1) H" + OH — H,0
2) AI(OH); + 3H—> Al + 3&&0
3) Pb* +H,S —» PbS ¥2H"
4) NH/+ OH —> NH[+H0
5) Cr*+30H __» Cr(OH
6) COs* +2H —» CO, f+ H,0

IpakTnuyeckasi padora Ne 4. CocraBiieHHe peakuuii HOHHOro0 00MeHa IyTeM COCTABJIEHHUS UX
MOJIHBIX M COKPALEHHBIX HOHHBIX YPaBHEHHUI
3aganme 1. CocTaBUTh ypaBHEHUS pEaKLMUM MOHHOTO OOMEHA MEXy 3aJaHHBIMHU BEIECTBAMH MOJIEKYJISIPHOU U
WMOHHOM opme:

I Bapuanr: cynb(aT Kanus ¥ THAPOKCHT Oapus
THIIPOKCHT KAJIUS U XJIOPHUJ] MarHus
KapOOHAT KaJMs U a30THAsl KUCIIOTa
TUAPOKCH]T HATPHS M CEPHUCTAs KUCIIOTA.
Cynb(ar HATPUS U HUTPAT Oapus
XJIOpHJ JKeJle3a U THIPOKCH Oapus

IT BapuaHT: KapOOHAT HATPUS U XJIOPU KaJIbIIUs
HUTpAT MeJu U cyibdara xxenesa
TUJPOKCHU]] HATPUS U CEPHOM KUCIOTOU
HUTpPAT AJIIOMUHMSA U XJIOPUJA KaJusl
¢dropun cepedpa U CONSIHON KUCIOTON
CHJIMKAT HAaTpHUsl U OpOMMJ MarHus

III BapuanT: docdar kanus U cynTbGUT MarHust
XJIOPH]L aJIFOMUHUS ¥ THAPOKCH] HATPUSI
HHUTpPAT UHKA ¥ TUAPOKCH]] KaJIHs
cepHasi KHCJIOTa U TUIPOKCHU]T JINTHS
KapOOHAT HATpUs U HUTPAT Oapus
XJIOpHJ IIMHKA U docdat kanus

3aganme 2. CocTaBUTh MOJEKYJSPHbIE YpaBHEHHS pPEaKIHi, CYIIHOCTh KOTOPBIX BBIpaKaeT CIEAYIOLIe
COKpAILICHHBIE NOHHBIE YPaBHEHUS:

I BapuanT:  Zn*+S*=Zn S|
Mg>+2 OH' =Mg (OH),}
2 H'+S*=H,S1
2 H+20H=2H,0
C02_3+2H+:H20+C02T

I BapuanT: Fe**+20H=Fe (OH),|
Ag+CI=AgCl|
Ca>™+S*=Ca S



H+OH=H,0
2H++C02_3:H2 COs

I11 Bapuanr: Ba*+S0O*4= BaS04|
Cu>+2 OH=Cu (OH),|
2H™+2 OH=2 H,O
Cr*+ 3 OH=Cr (OH)s |
2H™+ C02_3: C02T+H20

IIpakTHyeckast padora Ne 5. Pemienue 3axanmii Ha npuMeHenne npuHouna Jle-lllarense

1. [l Kakux peakIuii IpUMEeHUM 3aKOH MeHCTBUS Macc? UTo XapakTepu3yeT KOHCTaHTa CKOPOCTH PEaKITHH?
2. Kak o0BbsICHUTD BIMSHIE TEMIIEPATYPbl HA CKOPOCTh XUMHUECKON peakiun’?
3. Kak 00BsICHUTH yCKOpEHHE XMMUYECKOW peakuuy noj AeiicTBueM katanuzaropa? 4. Kakol ¢puzndeckuii cMbIca
MMeeT KOHCTaHTa XUMUYIECKOTO paBHOBecHsI? UTO 0OHa XapakTepHu3yeT.
5. Uem oTii4aeTcs UCTHHHOE paBHOBecHeE OT JIokHOro? K xakoMmy u3 Hux npumennM npuniun Jle-1llarense?
6. Kak u3MeHHUTCS CKOPOCTH NPSAMON U CKOPOCTh OOPAaTHOM peakyy MU yBEIMUEHUH JaBiieHus B 3 paza? 2NO +
02 2NO2. IIpou3oiaer a1 cCMElIeHUe paBHOBECHUS?
7. Xumndeckas peakuus npu 10°C 3akanumBaerca 3a 8§ MuHyT. [Ipu kakoi TemmepaType OoHa 3aKOHUMTCS 3a 1
MHUHYTY TIPH TEMIIEPaTyPHOM KO3 QHIIMEHTE paBHOM 27

8. Peaknms maer cormacHo ypaBHenmro H2 (r) + I2 (1) = 2HI(r). HavanpHple KOHIIEHTpAMK PeardpyrOIInX
BemecTB ObLTH paBHEL: [H2] = 0,1 moms/m; [I12] = 0,5 monn/n. PaccunTaiiTe KOHIIEHTpAITMN BCEX YYACTBYIOIMINX B
peakiuu BEIECTB, OCIE TOro Kak mpopearuposaiio 50% Bomoposa.
9. Ilpu cocrossHum paBHoBecus B cucteme: 2502 + O2 2SO3 KOHLEHTpali YYacTBYIOIIMX B PEAaKLMU BEILECTB
paBHbEl: C(SO2) = 2 moms/m; C(O2) = 1 moms/m; C(SO3) = 3 Monp/i1. PaccunTaTh: a) KOHCTAHTY pPaBHOBECHS; 0)

ucxoanbsle koHmeHTpamun SO2 u O2; B) HampaBieHWE CMEUICHHUS PABHOBECHS NMPH yBEIWYEHWW KOHIEHTPAIIUH
SO3

IIpakTuyeckas padora Ne 6. HomeHK/IaTypa HeopraHmyecKHX BellleCTB: HA3BaHMe BellecTBA HCXOAs U3 X
XMMHYeCKOi (hopMyJIbl MIIU COCTABJIEHHE XUMIYeCKOH (pOPMYJIbI HCXO0/s1 U3 Ha3BaHHSA BelllecTBa MO
MmexknyHapoanoii (MIOIIAK) niu TpuBHAILHOM HOMEHKJIATYpe

HazoBuTe ciieayromme coeiMHeHUsI:

1 Oxcuapl
1. Ml’l207
2. A1203
3. K,O
4. NO
5. BaO
6. CIZOS
7. SOs
8. CI'203
9. Si0;
10. ZnO
II OcHoBanus
1. Zn(OH),
2. Cu(OH),
3. Nb(OH);
4. CsOH
5. Zr(OH)4
6. Co(OH),
7. Sc(OH);
8. Pb(OH),
9. NaOH
10. Mn(OH)
I Cpeanmue coan
1. AgCl
2. Na3ASO3

3. FCzS3



4. CI‘(C104)3
5. KyCOs

6. PbSO.,

7. ZI]3(PO4)2
8. CUJz

9. Ca(NO3)2

10. Alz(CI‘O4)3
Hanumure cieayionue coeJUHEeHUs:
OKcHa KaIbIus
Oxkcun yraepona (IV)
Oxcunp mapranna (1)
Oxcnp xenesa (1)
Oxkcuj cepedpa
Oxcup 6poma (VII)
Oxkcupa memu (1)
Okcun azota (V)
Oxcun 6opa
. Okcun Bogopona
. I'mapoxcun 6apust
. I'mapoxcun xpoma (I1I)
. I'mapoxcun anroMuHUS
. I'mapoxcun xenesa (II)
. I'mapoxcun pyounus
. I'mapoxcun BucmyTa (11I)
. I'mmpoxcua kagmust (1)
. I'mapoxcun raduus (IV)
. I'mmpoxcun npuaws (111)
. I'mapoxcua cTpoHIHS
. Cynedut pyouaus
. bpomunx kammus (1)
. Cunukar agroMUHUS
. IlepmaHranar cTpoHIUA
. Hurpur xeneza (I1I)
. luxpomar HaTpus
. Apcenat meau (1)
. Anerat xpoma (III)
. @ropua UMHKA
30. Cynbdar mapranna (II)
1V Hanumnre Gopmyibl CIeAYIOMNX COEMHEHMI:

A A i

—_ —
_ O

[N T S I NG T (S N NG T N R O I NS T NS R O R e e T S S
O 00 1 N Li A W N —= O O 0 N L b LW

1. nepmanranar kobanbta (II)
2. okcun cepsl (IV)

3. runpoken xenesa (I1I)
4. docdar menu (1)

5. cepHHuCTas KUCIoTa
6. cynbdhua xpoma (I1I)
7. OKCHJ JIUTHS

8. CcuIMKaT HaTpus

9. TruApPOKCUA KalbLUs
10. MBIIIBSKOBAs KUCIIOTA

IIpakTuyeckast padora Ne 7. KayecTBeHHbIe peaKIiii HA HEOPraHUYecKHe CoeNHEeHMs.
3amaua Ne 1. B Tpex nponymepoBaHHbIX npodupkax (Nel, Ne2, Ne 3) comepxarcs pacTBOPHI BEIIECTB:
a) IUCTWUTMPOBAaHHAs BOA;
0) pacTBOp COJISTHOM KHCJIOTHI;



B) pacTBOp TMAPOKCUAA HATPHS.
OmnpenenuTe ¢ TOMOMIBIO HHIMKATOPA, B IPOOUPKE M0 KAKMM HOMEPOM HaXOJHUTCSl pACTBOP YKAa3aHHOI'O BEILECTBA.

[Tpo6upka IIpo6upka [IpoGupka

Ompenensemoe | Nel Ne 2 Ne 3

BeIIeC

TBO

JloGaBnsiemoe

BEIIIECTBO

1) THpusnax xumuuecxoui | Ilpusnak xumuuecxou | Ilpusnak Xumudeckou
peakyuu peakyuu peakyuu

BriBog: Xumraeckast popmyiia Xumraeckast dbopmyna | Xumudeckas dhopmyna
BEIIIECTBA- BEIIIECTBA- BEIIIECTBA~

3apaua Ne 2.

B nstr nponymepoBaHHbIX ipooupkax (Nel, Ne2, Ne 3, Ne 4,Ne 5) conmepkarcsi pacTBOPHI BELLIECTB:

a) pacTBOp XJIOPHIA ATFOMUHUS;

0) pacTBOp XJIOpHIA MarHHUS,

B) pacTBop xsopuaa xeinesa (11);

r) pactBop xsopuza xenesa (I11);

1) pactBop xsopuaa meau (11)

OnpenenuTe ¢ MOMOIIBIO OJHOTO PEaKkTHBa, B MPOOMPKE MOJ KaKMM HOMEPOM HAaXOJIUTCS pPacTBOp yKa3aHHOIO

BemiecTtBa. Pe3ynmbTarel odhopMuTe B TabIHUIlE

Omnpenensemoe | [IpoGupka [Ipobupka [Ipobupka [Ipobupka [Ipobupka
BemecTBo | Nel Ne 2 Ne3 Ne 4 Ne 5

JlobGaBisieMoe

BEIIECTBO

1) Ipusnax Ipusnax Ipusnax Ipusnax Ipusnax
Xumuyeckou XUMUYECKOU Xumuyeckou Xumuyeckou XUMUYECKOTU
peaxkyuu peaxkyuu peaxkyuu peaxkyuu peaxkyuu

BrBon;: Xumudeckas XuMuueckast XuMuyeckast Xumudeckas XuMuyeckast
¢dopmyna tdhopmyna ¢dopmyna ¢dopmyna dopmyna
BEIIECTBA- BEILIECTBA- BEIIIECTBA- BEIIECTBA- BEILIECTBA-

CocTaBbTe IATh YpaBHEHHH XUMHYECKHX PEAKIHHA B MOJEKYJISIPHOW, MOJHOW M COKpAIIEHHOW MOHHOU (popmax.
VYKaXuTe NpU3HAK XUMUYECKOU pPEaKInH.

3agaya Ne 3.

B aByx nponymepoBaHHBIX npoOupkax (Nel, Ne2) comeprkarcsi pacTBOPHI BEIIECTB:

a) PacTBOp XJIOPHUIA ATFOMHHUS;

0) pacTBOp XJIOpH/A ITUHKA;

Omnpenenure ¢ MOMOIIBI OAHOTO PEAKTHBA, B IPOOHPKE MOJ KAaKMM HOMEPOM HAXOAUTCS PACTBOP YKAa3aHHOI'O
BellecTBa. Pe3ynbraTel opopMuTe B TaONuIe

IIpakTuuyeckas padora Ne 8. Pemienne 3a1a4 (Ha U30bITOK/HEJOCTATOK U BHIXO/ NPOAYKTOB
peakuun).

3agaua 1. Ha 200 r 10%-r0 pacTBOpa cepHOI KHUCIOTH moaekicTBoBanyu 40 T okcuna amoMmuams. Hafiaure maccy
00pa30BaBIIEHCS BOJIBI.

3amaua 2. Ha 40 r okcuma meau(ii) moJeiicTBOBaIM pacTBOPOM CEPHOM KHCIIOTHI, cojepxaiuM 49 T 6e3B0THOrO
BemiecTBa. Haiimute Maccy oOpa3oBaBIeiics com.

3agaua 3. Ha 300 r 20%-ro pactBopa xmopuaa Hatpus noaeiicrsoBaimu 100 r 10%-ro pacTBopa HUTpaTa cepedpa.
Haiimure Maccy ocamka xjopuma cepeopa.

3apaua 4. Ha 40 r amomunus, conepxkamero 10% npumeceit, noaerictoBanu 100 r 10%-i1 ConsiHON KUCIOTBHI.
Haiinure Maccy 00pa3oBaBIIIerocs XJIOpUIa aTFOMHHUS.

3agaua 5. K 100 mu 10%-ro pactBopa THapoKcuAa Kanmus MmiIoTHOCTRIO 1,11 r/mn mpubasuam 200 mn 28%-to
pacTBopa a30THOM KUCIIOTHI IIOTHOCTRIO 1,21 r/mi. Haiinute maccy oOpa3zoBasuieiics comiu.



3agaya 6. K 400 mn 20%-ro pactBopa kapOoHarta HaTtpus ¢ IUIOTHOCThIO 1,18 r/mu mpubaBunm pacTBOp,
coaepxkawuii 40 r consiHOM KUCIOThL. Haliaute Maccy Xiopuaa HaTpusl.

IIpakTnueckas padora Ne 9. Homenkaarypa IUPAC: npuHuunsl 00pa3oBaHus Ha3BaHMI,
CTAPUIMHCTBO (PYHKUHMOHAJIBbHBIX IPYIIL, UX 0003Ha4YeHue B npepukcax u cypdurcax Ha3BaHu
OpraHuvyecKHx BellecTB

1. 1.Kakas w3 NpUBOJMMBIX HHXKE COKpAIEHHBIX CTPYKTYPHBIX (hopMyn H300pakaeT OKTaH?
CH3(CH2)8CH3; (CHz)g; CH3(CH2)6CH3

Hazosute panukan CH;CH,CH,CH, —

HazoBuTe METUIAMATUIIMETAH IO CHCTEMATHUYECKOH HOMEHKJIIAType.
Hanumute cTpykTypHYIo hopMyiy: S-MeTUIrenTeHa-3.

Hanummre ctpyktypHyto dopMmyity rekcagueHa-1,3-un-5.

Hanummre yrnepoaHblil CKeNeT HUKIONEHTEHa.

HazoBute cTupos 1 KyMoI1 1o cucTeMaTH4eCKO HOMEHKIIaType.
HasoBure no panyoHanbHON HOMEHKIIATYpe 2-METHIIIIPONIAHOI-2.
HazoBuTe no cucteMaTnyeckoil HOMEHKIAType MUKPUHOBYIO KUCIIOTY.
10. HazoBute 1o cucreMaTH4eCKON HOMEHKJIAType TPOTHIL.

11. IlpuBenute CTpYKTYpHYIO (hopMyTy 3-XJIOpIIEHTaHAIS.

12. [IpuBenuTe CTPYyKTYpHYIO popMyity 3-MeTuinOyTaHoHa-2.

13. IlpuBenuTe CTPYKTYpHYIO (POPMYITy reKCeH-3-0BOM KUCIOTHI.

14. KakoBa cTpykrypHas ¢popmyna |-meTunnponuianerara?

WXk

IIpakTnuyeckas padora Ne 10. CocraB/jieHue ypaBHeHH XUMUYECKHX pPeaKluii, cXxeM peakuuii (B TOM ymcJje
10 NMPeAJI0KeHHbIM HeNo4YKaM NpeBpalleHuil), XapaKTepUu3yoIMuX XUMHYeCKHe CBOHCTBA OPraHM4YecKHX
COeIMHEeHN i OTAEJBHBIX KJIAaCCOB MpeleJIbHBIX H HellpeAeJbHbIX YIJIeBOI0POA0B

Bapmuanr 1
1. CoctaBuTh ypaBHEHHs peakiuii, C MOMOIIHI0 KOTOPHIX MOKHO OCYIIECTBHTDH MPEBPAIICHUS. YKa3aTh YCIOBUS
NPOTEKAHUS U THIT PEaKIHi.
Kap0un anoMunusi — MeTaH — XJIOPMETaH — 3TaH — 3TeH — ITHH — 3TaHa/b
2. 3ayiava onpenenuTbh 00BEM XJI0pa, HEOOXOAUMBIH 11 oiay4yenus 11,21 Xxjaopmerana.

Bapuant 2
1. CocraBuTh ypaBHEHHs peakluil, C MOMOIIBIO KOTOPBIX MOKHO OCYIIECTBHUTH MPEBPAIICHUS. YKa3aTh YCIOBHSA
IIPOTEKAaHUsS U TUII PEaKLUIA.
Oxcena KaabIus — KapOua KaJabUus— aneTHJIeH — 3THJIeH — MOJUITHIIeH
l l
0eH30J1 ITaHOJ
2. 3agaya. Kakas macca 92% 3TuioBoro cnupta HeoOxoauma ajst nomydenus 1,12m stunena?

Bapuanr 3
1. CocTaBUTh ypaBHEHHUS PEAKIUH, C TIOMOIIHIO KOTOPBIX MOXXHO OCYIIECTBHUTH MPEBPAIICHUS. YKa3aTh YCIOBHS
MPOTEKAHUS M TUIT PEAKITHIA.
ITaHoJ — ITWIEH — aleTuJieH — 0eH30J — XJ0pOeH30 — (eHoJ
!
XJIOp3TaH
2. 3anmava. Ompenennth Maccy O€H30Jia, KOTOPYIO MOKHO TMONYYHTh W3 567 aleTwuieHa, €Clu JOJL
BBIX0J1a IPOyKTa cocTaBisieT 60% OT TEOPETUUECKN BO3ZMOKHOTO?
Bapuant 4
1. CocTaBuTh ypaBHEHHS PEAKIIUH, C TIOMOIIHIO KOTOPHIX MOYKHO OCYIIICCTBUTH IPEBPAIICHHS. Y Ka3aTh yCIOBHUS
IIPOTEKAaHUs U TUII PEaKLU.
MeTaH — XJOPMeTaH — 3TaH — ITHJIEH — 3TAaHOJ — 3TAaHAJb
!
aneTnJIeH
2. 3amaya. Kakyio maccy ATHJIOBOTO CIHMpPTa MOKHO MONYYUTh ruapartanuedt 112m stuneHa, eciau O0Jis BbIXOAa
npoaykra cocranisteT 80% OT TeEOpeTHYECKH BOZMOXKHOTO?

Kputepuu onenkn:



S 6annoB BBICTAaBISIECTCA, €CIM PabOTa BHINOJHEHA B IIOJHOM OOBeMe C COONIOJCHHEM HEOO0XOIUMOMN
nocinenoBaTe’abHOCTH. CTyIeHT padoTas MOJIHOCTBIO CAMOCTOSTENBHO: TT0100pai HEOOX0IUMBIE /TSI BBIIOIHEHUS
npeanaraeMpix paboT HCTOYHWMKM 3HAHWH, TIOKa3alld HEOOXOJUMbIC sl TPOBEINCHUS MPAKTUYECKUX H
CaMOCTOSITEIBHBIX PAa0OT TEOPETHUECKHE 3HaHWS, NpakTHYeCKHEe YMEHUs W HaBblku. Pabora odopmiieHa
aKKypaTHO, B ONTUMAaJbHOU JIs (ukcanuu pesynbratoB (opme. dopma ¢ukcamuu MatepuasoB MOXET OBITh
IpeUIoKeHa MPENoAaBaTeNIeM WK BEIOpaHa CAMUM CTYJICHTOM.

4 Gata BBICTaBISIETCS, €CIIM PaOOTa BHIMOTHEHA CTYIEHTOM B TIOJIHOM 00BbEME B CaMOCTOSITEIBHO.

JonyckaeTcss OTKIOHEHHE OT HEOOXOAWMOW TOCIEAOBAaTEIbHOCTH BBINIOJIHEHHS, HE BIUIIONIEE Ha
HPaBHIBHOCTh KOHEYHOTO pe3yibTaTa (IIepecTaHOBKA IyHKTOB THIIOBOTO IIIaHA MPU XapAKTEPHCTHKE OTACIBHBIX
TEPPUTOPHUHA WUITH CTPaH U T.1.).

Hcnonb30BaHbl yKa3aHHBIE MTPENOJaBaTeIeM HCTOYHUKHN 3HAHWH, BKIIIOYAsl CTPAHMIIBI aTiiaca, TaOIUIbl U3
NPWIOKEHUS K Y4eOHHMKY, CTpaHMLBI M3 CTaTUCTHYECKHX COOpHHKOB. Pa0ora mokasana 3HaHHE OCHOBHOTO
TEOPETUYECKOTO MaTepHhaja W OBJaJIcHHEe yMEHHSIMHU, HEOOXOJMMBIMHU JIJIsl CaMOCTOSITENILHOTO BBIIOJIHEHHUS
paboThl. J0MmycKaroTCss HETOUHOCTU U HEOPEKHOCTh B 0YOPMIIEHUH Pe3yIbTaToOB PabOThI.

3 Gamia BBICTaBIsIETCA, e€cii paboTa BBINOJHEHA U 0(OpPMIICHA CTYISHTOM C HMOMOIIBIO MPEroaBaTess
WM XOPOIIO MOATOTOBJICHHBIX M YK€ BBINOJHUBIIMX Ha "OTIMYHO" JaHHYIO paboTy cTyAeHTOB. Ha BEImoaHEHME
paboThI 3aTpaueHO MHOT'O BpeMEHH (MOXKHO JaTh BO3MOKHOCTB J0jeNaTh padoTy noma). CTyIeHT NoKasan 3HaHUS
TEOPETUUECKOTO MaTepHaja, HO HWCHBITHIBaJl 3aTPYJHEHHUS NPH CaMOCTOATENILHOHW paboTe ¢ KapTaMH arjaca,
CTaTHCTHYECKUMHU MaTepHAIaMH, reorpadMuecKuMH HHCTPYMEHTaMHU.

2 Gasuta BBICTABISI€TCSA B TOM CIIydae, KOTJa CTYJEHT OKa3aJICsl He IOJATrOTOBJICHHBIM K BBIIIOJIHEHHIO ITOH
pabotel. [lodgydeHHbIE pe3ynbTaThl HE TMO3BOJSIOT CHENATh MPABUJIBHBIX BBIBOJOB M IMOJHOCTBIO PAcXOITCS C
MOCTaBICHHOW 1enbio. OOHapYKEHO IJIOX0E 3HAHUE TEOPETHUYECKOro Marepuana U OTCYTCTBHE HEOOXOAUMBIX
yMeHuil. PykoBOJCTBO W TOMOIIb CO CTOPOHBI TMPEMOJABaTeIsi M XOPOIIO TOATOTOBICHHBIX CTYJACHTOB
Hed (D (heKTUBHBI M3-32a TIOXOH MOATOTOBKH CTY/ICHTOB.

CTyneHT B Te€UeHHE CEMECTpa JTOJHKEH BBIMOJHUATE BCE TIPAKTUYECKHUE 3aJaHHS.
TecToBBIE 3aaHUA:

1. K kakoMy KitacCy HeOpraHW4ecKux coenHeHuit otHocuTcst Mg(OH)2?
A. OCHOBHBIE COJIH

B. ocHOBHEBIE OKCHIBI

C. ocHOBaHUs

D. am¢orepHbIe THAPOKCHUABI

2. K kakoMy KJ1acCy HEOPraHH4eCKHX COeAMHEHUI oTHOCUTCSt P205?
A. KHCIIOpOAOCOAEpIKaILas KUCI0Ta

B. HEconeoOpa3yrommii OKCH/T

C. KHCIIOTHBIA OKCHJI

D. cpenusis conb

3. KakoBa ¢opmyna muruapodocdara Hatpus?
A. Na3PO4

B. Na2HPO4

C. NaH2PO4

D. NaPO2

4. ®opmyna KUCIIOTHOTO OKCHIA, COOTBETCTRYIOMIero kuciaore H3PO4:
A. P205

B. P203

C. PH3

D. H3PO3

5. Kakoe coenuHeHune ABISIETCS IPECTABUTENIEM KHCIOPOI0COIEPKALINX KHUCIOT?
A. H2S03

B. HCI

C. H2S

D. SO2

6. Kakoe COCAMHCHUC ABJISICTCA MPEACTABUTCIICM HEPACTBOPUMBIX OCHOBaHUI1?
AKOH

B. NaOH

C. Fe(OH)2



D. NH40H

7. YKaxuTe psajJ COeNMHEHUH, COIepKAIIUN TOJIBKO PACTBOPUMBIE OCHOBAHUS:
A. KOH, Ca(OH)2, NaOH

B. KOH, Fe(OH)2, Fe(OH)3

C. Zn(OH)2, KOH, Ca(OH)2

D. NaOH, KOH, Ba(OH)2

8. Ompenenute T comm KHSO4:
A. cpenHsis

B. ocuoBHas

C. cmemanHas

D. kucnas

9. Onpenenute tum conu (CuOH)2CO3:
A. cpenssis

B. ocuésHas

C. cMemanHas

D. xucnas

10. YkaxuTe psn, conepkaiuil TOIbKO KUCIOTHBIE OKCUJIBIL:
A. Na20, CaO, CO2

B. SO2, CuO, CrO3

C. Mn207, CuO, CrO3

D. SO3, CO2, P205

11. K kaxoii rpynme okcunoB oTHocuTcst BaO:
A. HeconeoOpasyrolue

B. amdoreprsie

C. ocHOBHBIE

D. xucnorHsie

12. C xakuM U3 IePEUHCICHHBIX BEIIECTB OyAeT B3aUMOAeHCTBOBATh THIPOKCH KaJIUs:
A.Na20

B. SO3

C. Ca(OH)2

D. NaCl

13. Kakoe 13 BemIeCTB MPU PaCTBOPEHHHU B BOJIE 00pa3yeT KUCIIOTY:
A. NaCl

B. CaO

C. SO3

D. NH3

14. C pa30aBiIeHHOW CEPHOI KUCIOTOM MOKET B3aUMOIEHCTBOBATS:
A. Ag

B. Fe

C.Cu

D. Pt

15. Enxue mgnoun 001a1al0T CBOMCTBOM Pa3pylliaTh PACTUTEIbHBIC U )KUBOTHBIC TKAaHU. TaKUMHU CBOWCTBAMH HE
oOnanaer:

A. NaOH

B. KOH

C. LiOH

D. Cu(OH)2

—_—
(o)

. Ykaxxnre BEIIECTBO, KOTOPOC B paCTBOPE MOJHOCTBIO pacriagacTCsa Ha NOHBI.
KapOOHAT KaJIbIIHS
BOJIA
CepHasi KUCIIoTa

Qw >



D. rugpoxcuna nuHKa

. YKaXuTe BEIIECTBO, PACTBOP KOTOPOTO HE MPOBOAUT IEKTPUISCKHUHA TOK:
XJIOpUJ MarHus
cynbdat 6apus
THJIPOKCHUJI HATPUS
. XJIOPOBOAOPOJ

oCaow>3

.K SJICKTPOJIUTAM OTHOCUTCA:
H2
MgO
Cu(OH)2
Na2S0O4

CSaw»

19. K HeanekTpoauTaMm OTHOCUTCS:
A. KHUCIOpOX
B. Hutpar maraus
C. ruzppoxcup Kamus
D. cynsdun HaTpus

20. KatroHsl MeTau1a 1 aHHOHBI KHCIIOTHOTO OCTaTKa 00Pa3yrOTCs TPH JTUCCOIHAIIHHN
A. xjopumaa cepedpa
B. okcupa xanpmus
C. cynbdara kamus
D. rungpokcuna 6apus

21. Ykaxute (HOpMyJTy BELIECTBA, IIPU TUCCOLHMAILIMH KOTOPOTO B KAYECTBE KATHOHOB 00Pa3yIOTCs TOJIBKO HOHBI
H+.

A. H2SiO3

B. NaH

C. H2S04

D. NaOH

22. K QJICKTPOJIUTAM OTHOCHUTCA KaXKA0€ U3 IBYX BCHICCTB!:
A. XJopuja HaTpus U XJIOpHU cepedpa

B. ruapoxcun Hatpus u rugpokcu xenesa (II)

C. oxcupn 6apust ¥ OKCHJI aTIOMUHHS

D. xapOoHat HaTpus ¥ KapOOHAT KaJHs

23. Ykaxure psi GOpMYIT BEIIECTB, P JUCCOLUAIIMN KOTOPBIX B KAYECTBE KATHOHOB 00PA3yIOTCsl TOJIEKO HOHEI
METaJIOB.

A. AICI3, NaOH, Fe(NO3)3

B. KOH, Cu(OH)2, MgS0O4

C. Ba(OH)2, AgNO3, Fe(OH)3

D. CaCO3, AICI3, Mg(OH)2

24. CymMa k03¢ (PHUIIMEHTOB B ypaBHEHHUH DJICKTPOTUTHICCKON TUCCOIMAIINA CYJIb(aTa aTIOMHHAS paBHA
A 3
B. 4
C. 5
D. 6

25. Cymma k03 (pUIIMEHTOB B ypaBHEHUH SJICKTPOIUTHUECKON quccormanuu HuTpata xenesa (I11) papna

A3
B. 4
C.5
D. 6



HNHCeTpyKIus M0 BHINOJTHEHHIO.
[lpu BBITIONHEHWH TECTOBBIX 3aJaHWil 0Oydaroluiics JOJDKEH BBIOpAaTh OAMH MM HECKOJIBKO BEPHBIX

OTBETOB U3 MPCAJIOKCHHBIX BAPpHUAHTOB.
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46.
47.
48.
49.
50.

Kpurepuu onieHuBaHHUSA:

- 5 6aoB BBICTABIIAETCS, €CIIH MIPABIIIbHBIE OTBETH JaHbl Ha 85-100% Bompocos

- 4 Gasuta BBICTABISIETCSl CTYIEHTY, €CIIM MPaBUJIbHBIC OTBETHI 1aHBI Ha 65-84% BOMPOCOB

- 3 GaJta BBICTABISIETCSl CTYIEHTY, €CJIM MPaBUJIbHBIE OTBETHI 1aHbI Ha 50-64% BOmpocoB

- 2 Gana BBICTaBISIETCS CTYACHTY, €CIIH MTPaBUIIbHBIE OTBETHI JaHbl Ha MeHee 50% TeCTOBBIX 3aJaHnui

TeMbl J0KJIAA0B MO AMCHUININHE XMMMUSA:
buotexnonorus u renHast uH>keHepus — Texnojoruu XXI Bexa.
HanoTtexHo0THs KaK MPUOPUTETHOE HAMMPABICHUE Pa3BUTHS HAYKH U MIPOU3BOCTBA.
CoBpeMeHHbIC METOIbI 00€33aparkUBaHUS BOJIBI.
AmnoTponus METaIoB U HEMETAILIOB.
Kuznp u nesrenpaocTh .M. Menneneena.
«[lepuoguueckomMy 3akOHY OyyIiee HE TPO3UT Pa3PyIICHUEM. . ).
Cuntes 114-ro snemenTta — TpuyM(¢ poccUiicKuX (PU3NKOB-SAEPIINKOB.
NzoTomnbl Bogopoaa.
Hcmonp3oBanmne pagnoakTUBHBIX U30TOMOB B TEXHUYIECKUX ITETISAX.

. PeHTreHoBCKOE M3ITy4YEeHUE U €TI0 UCIIOIB30BAHNE B TEXHUKE U MEAUIIMHE.

. PacTBOpBI BOKpYT Hac.

. Boma kak peareHT 1 Kak cpeia Juisi XHMAYIECKOTO TpoIiecca.

. Tunsl pacTBOpOB.

. ’Kussb u pearensHocTh C. AppeHuyca.

. YcTpaHeHHUe )KECTKOCTH BOJIBI HA TIPOMBIIIIIEHHBIX MPEIIPUATHSIX.

. CepHas KucIIOTa — «XJIe0 XUMHUUECKON IPOMBILIIIICHHOCTHY.

. Mcnonb30BaHue MUHEPATBHBIX KUCIOT Ha MPEANPUITUSX PA3THUHOTO MPOGUIISL.

. IloBapeHHas CONb KaK XUMHUYECKOE CHIPHE.

. MHoronmmkuii kapOOHAT KaJbIH: B IPUPO/IE, B IPOMBIIUIEHHOCTH, B OBITY.

. [IpakTuieckoe MpUMEHEHUE JICKTPONIH3a: paUHUPOBAHKE, FAIbBAHOIUIACTHKA, TAJIbBAHOCTETHSL.
. UcTtopus momydeHus U MpoU3BOICTBA aTIOMUHUS.

. DJIEKTPOIUTHIECKOE TTOTYICHHE U padhUHUPOBAHAE MEITH.

. JKuznp u gesarensHOoCTh I, J[9BH.

. BupTyansHoe MOJeNUpOBaHUE XUMUYECKUX MPOIIECCOB.

. lHepTHBIE UK OaropoiHbIE Ta3kl.

. Poxparoiye comim - raJoreHsl.

. 3amuTa 030HOBOTO 3KpaHa OT XMMHYECKOTO 3arpsI3HCHUS.

. Peaxruist ropeHust B OBITY.

. UcTtopus mBeacKON CIUYKH.

. MuHepasbl ¥ TOpHBIC TIOPO/IBI KAK OCHOBA JIUTOCHEPHI.

. OxpaHa oKkpyXarouieil cpeapl 0T XUMUYECKOTO 3arpsiI3HEHUSI.

. Kocmernueckue renm.

. Posib MeTanI0B B HCTOPUU YETOBEUECKON LIMBUIIN3ALIMH.

. UcTtopus pa3BuUTHs YEPHON METAILTYPIHUH.

. UcTtopus pa3BuUTHUS UBETHON METAJUTYPIUH.

. CoBpeMeHHOE METaJLUTyPTUIECKOE MPON3BOICTRBO.

. Pontb MeTaIoB U CIIaBOB B HAYYHO-TEXHUYECKOM TIpOTrpecce.

. Kopposus MeTamioB 1 criocoOb! 3alUTEl OT KOPPO3HUH.

. Kparkue cBeneHns 1o UCTOpUH BO3HUKHOBEHUS U PA3BUTHUS OPTAaHUIECKOH XUMUH.
. Kuzsb u gesrensHocth A.M. ByTieposa.

. Butanusm u ero kpax.

. Poip oTeuecTBEeHHBIX yUEHBIX B CTAHOBIICHUH W Pa3BUTHH MHUPOBOW OPTaHUIECKONH XUMUH.
. CoBpeMeHHBIE MPEICTABICHUS O TEOPUH XUMHIECKOTO CTPOSHHSL.

. DKOJOTUYECKHE aCIIEKThI UCIIOIH30BAHUS YTICBOJIOPOTHOTO CHIPHSI.

. DKOHOMHUYECKHE AaCMEKThl MEXIYHAPOJHOTO COTPYIHHUYECTBA IO HCIOIB30BAHUIO YIIEBOAOPOIHOTO

CBIPBSL.

XuMUsl YIJIEBOJOPOAHOIO ChIPBSL.

VYTII1€BOJOPOAHOE TOIIIUBO, €0 BUbI U Ha3HAYEHUE.

CuHTeTHYECKHE KayUyKH: UCTOPHS, MHOT000pa3ne U NEpPCIEKTUBBIL.
Pe3unoTexHUYECKOE MPOU3BOACTBO U €r0 POJIb B HAYUYHO-TEXHUYECKOM MPOTpecce.
IIpumeHeHue apoMaTHYECKUX YTIIEBOAOPOIOB.



51. Apomarndeckue yriaeBoAopo bl Kak ChIPbE Al IPOM3BOJACTBA IECTHLIUIOB.

52. HedTh 1 ee TpaHCTIOPTUPOBKA KaK OCHOBA B3aMOBBITOTHOT'O MEXTYHAPOJHOTO COTPYAHHUYECTBA.

53. CapouyHO€ MPOU3BOACTBO U POJIH XUMUHU yTIAECBOJIOPOIOB B HEM.

54. Meranon: xemo¢uius u xeModoous.

55. DraHox: Benmuyaiiee 0J1aro ¥ CTPaIrHoe 3710.

56. AJKOTOJU3M U ero IpodHIaKTHKa.

57. IlpuMeHeHne MHOTOaTOMHBIX CIIUPTOB.

58. ®opmanbaeru Kak OCHOBA MOJTYYEHUs BELIECTB U MaTEPHUANIOB.

59. MypaBbpuHas KACIOTa B IPUPOJE, HAYKe U IIPOU3BOJICTBE.

60. Ucropus ykcyca.

61. Mbuia: mpornutoe, HacTosIee, Oyayiee.

62. CpexacTBa rUTHEHBI HA OCHOBE KHCIIOPOJICOACPKAINX OPraHUUECKUX COSINHEHUH.

63. Cunternueckue Moromme cpeactsa (CMC): JOCTOMHCTBA U HEOCTATKH.

64. CroxxHble 3UPHI U UX 3HAYCHUE B IPUPOJIE, OBITY U MIPOU3BOJICTBE.

65. JKuphl KaKk MPOYKT MATAHUS U XUMUYECKOE CHIPhE.

66. 3amMeHa )KMpPOB B TEXHUKE HEMUILEBBIM ChIPHEM.

67. HexBaTka npoJ0BOIBCTBHS KaK TI00aIbHas TpoOiieMa YeJIOBEUECTBA U Iy TH €€ PELICHUSI.

68. YrieBojsl M UX pOJIb B )KUBOH NMpHUpOIE.

69. CtpoeHue IIII0KO3bl: UICTOPUS PAa3BUTHUSI IPEJICTABICHUI U COBPEMEHHBIE BO33PEHUS.

70. AMMHaK ¥ aMHHBI — OECKHCIIOPOIHBIC OCHOBAHHS.

71. AHUNMHOBBIE KpacUTENH: UCTOPUS, IPOU3BOJCTBO, EPCIEKTHBA.

72. AMUHOKHUCIIOTHI — aM(pOTEpHBIE OPraHUYECKUE COCTUHEHHS.

73. AMHHOKHCIOTBI — «KUPIUIUKI» OEITKOBBIX MOJEKYIL.

74. CuHTeTHYeCKHE BOJIOKHA HA aMUHOKHCIIOTHOM OCHOBE.

75. WcTopus OTKPBITHA CTPYKTYPHI OEIIKOB.

76. «OKu3Hb 3TO cI0COO CyIIECTBOBaHMS OSIIKOBBIX TEIl. .. ).

77. CTpyKTyphl O€JIKa U €ro JeCTPYKTYPHUPOBAHUE.

78. Buonornueckue GyHKIHN OCIKOB.

79. CIIU M u ero npodumakTHka.

80. lepumuT Oenkxa B MUIIEBBIX MPOAYKTAaX M €TO MPEOOJeHHE B paMKaxX II00aTbHON MPOJIOBOIECTBEHHON
MPOTPaMMBI.

Kputepun oneHuBaHus:

5 6anj0B BbICTABJIfAETCS, €CIH JOKJA COACPKUT COOCTBEHHBIE B3TJIAIBI OOydaromerocs Ha mpobiemy,
oOyuvatomuiics TIyOOKO W TOJHO PAaccCMOTpeNl MOTHATYI0 NpoOieMy, IMOKasajl yMEHHE BBLACIATH TJIaBHOE,
aHAIIM3UPOBATh, CYMeEN IPABHILHO OTOOpaTh (aKTUYECKUH MaTepuall il apryMEHTAllMH, IOKa3al yMEHHe
CpaBHUBATh pedepupyeMble HCTOYHUKH, PAa3HBIC TOYKH 3pPEHUS, TeMa HAaydHO OOOCHOBaHA. NTaHBI OTBETHl Ha
JIOTIOJTHUTENBbHBIC BOITPOCHI. JIOK/Ia/ HAMKMCaH MPaBUIIbHBIM JTUTEPATYPHBIM S3BIKOM, IPAMOTHO 0()OpMIICH.

4 6aJs1a BBICTABJISIETCH, €CITH JIOKIIA]] COAEPIKUT COOCTBEHHBIE B3TIISAIBI 00YUAOIIET0Cs Ha MPOOIIEMY U €TO
BBICTYIUICHHE COMPOBOXKIAETCS apryMEHTAIMeH TOUKH 3pEHHS HCTOPUKOB HITH TIOIMTHYECKUX JAESATENeH, HO He JTaHbI
OTBCTHI Ha JOIIOJTHUTCIIbHBIC BOIIPOCHI.

3 0a/uta BBICTABISICTCSA €CIM JIOKJIAJ YAaCTUYHO COJICPIKUT COOCTBEHHBIC B3IJISbI OOYyYaroIerocs Ha
mpobjeMy, B paboTe MPUBOIUTCA TOJBKO OJHA TOYKA 3pEHHs Ha MpoOJjeMy, CyTh TMPOOJIEMBI pacKpbITa He
TIOJTHOCTHI0; OTBETHI HA JIOTIOIHUTENIHHBIE BOIIPOCH HE JJAHEI.

2 fans1a BBICTABIISICTCS B TOM ClTy4yae, KOrja MoJHsATas MpoOiieMa pacKphiTa HEI0OCTATOYHO MOJIHO, HE BCEraa
NPaBUJIBHO BBIAEISIETCS TJaBHOE, OeldeH (aKTUUECKHH MaTepHal, Mal0 HCIOJIB30BAaHO JIOMOJIHUTEIBHON
nureparypbl. Jloknan ohopMIIeH HENMPaBHIBHO: MEIOTCSl HApyIICHUs JIOTUKH. Harnvcan rpaMoTHO.

CTy,Z[CHT B TCYCHUC CCMCCTPa MOKET NOATOTOBUTL 10 2 JOKJIaJ0B.

3. MeTonnyeckue MaTepuabl, onpeaesiomme Npoueaypbl OlleHUBAHUS 3HAHMI, yMeHUI1, HABBIKOB
U (MJIM) ONBITA AeSITeTbHOCTH, XapaKTePU3YyIOIIUX 3Tanbl (POPMUPOBAHMA KOMIETEHIIUH

Ilpouenypa oueHUBaHUS 3HAHHUM, YMEHHH, HaBBIKOB M (MJIM) ONbBITA JCSITEIBHOCTH, XapaKTEPU3YIOLINX
sTansl GOPMHUPOBAHUS KOMIIETCHLIUI COCTOUT U3 TEKYLIETO KOHTPOJIS.

Texkymmii KOHTPOJIb YCHEBAaEMOCTH IPOBOJUTCS C  MCIOJB30BAHHMEM  OLIEHOYHBIX  CPEJICTB,
MPEICTABIEHHBIX B M. 2 JaHHOTO NPWIOXKEHHA. Pe3ynpTaTsl TEKYLIEro KOHTPOJS JOBOJSTCS 1O CBEICHHA
CTYAEHTOB JI0 IIPOMEXXYTOUYHON aTTeCTallMd U YYUTBIBAIOTCS IPU OLICHUBAHUY 3HAHUH, YMEHHUH, HABBIKOB U (MJIH)
OTIBITA JeSITETFHOCTH.






Hpuaoxenue 2
METOAUYECKHUE YKA3AHHUA JJIS1 OBYYAIOIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIs)
OVII. 07 Xumus

Meroaudeckue yKa3aHusl JUIsl CTyACHTOB 10 ocBoeHH0 mucruiuiH OVYII. 07 XuMus sBISIOTCS 4acThiO
pabodeii mporpaMMBbl JUCIUTUIHHEI (MIPIIIOKEHHEM K pabodel mporpamme).

Pabouas mporpaMMa AMCIUIUIMHBI YTBEPKAACTCA TUPEKTOPOM KOJUTE/KA Al u3ydeHus: aucruruinasl OVILL 07
Xumust. OnpenenseT ey 1 3aa49d JTUCIHUILTHHBI, (POPMHUPYEMBIE B XOJIe €€ H3YUSHHS KOMITCTESHIIMA U UX KOMIIOHCHTHI,
collep’KaHNe M3yd4aeMOro MaTepuaia, BHABI 3aHATHH W O00BEM BBIAEISIEMOro y4eOHOTO BpPEMEHH, a TaKKe MOPSA0K
M3y4deHus U npenogaBanus yueoHou qucrumumabl OYII 07 Xumus.

Paboras ¢ pabodeit mporpaMMoil TUCIUILTHHBL, HEOOXOAUMO OOpaTUTh BHIMAaHHUE Ha CIeIyolee:

— HEKOTOpBIe pa3aensl uiu TeMbl auciutuinael OYII. 07 Xumus He pa3OuparoTcs Ha JIEKIHSX, & BEIHOCSTCS Ha
CaMOCTOSITEIbHOE H3yUeHHE TI0 PEKOMEHAYEMOH Y4eOHO IuTepaType U y4eOHO-METOJMUECKIM pa3paboTKaMm;

— COJiep)KaHHE TEeM, BBIHECEHHBIX Ha CaMOCTOSTENIbHOE U3yueHHe, B O00jI3aTENLHOM IOPAIKE BXOAMT
COCTaBHOM YacCThIO B TEMBI TEKYIIETO U IPOMEKYTOUYHOTO KOHTPOJIS;

Jns NOArOoTOBKM K TEKYIIEMY KOHTPOJK CTYIEHThl MOTYT BOCIOJIB30BATHCS OLEHOYHBIMU CpPEICTBAaMU,
npeacraBieHHbIME B [Ipunoxkennu 1 x paboueit mporpamme nucuumuinasl OVYIIL. 07 Xumust.

1. Onucanune nocienoBaTeLHOCTH AeiCTBHIi CTY/IEHTA

[Ipuctynas x wsydenwnro aucuumuidabl OYIIL. 07 Xumus HEoOXOIUMO B TEPBYIO OYepedbh O3HAKOMHUTBCS C
cojepkaHreM pabdodeii mporpaMMbl TUCITUIUIHHEL, TIe B pasneie « CTpyKTypa U COACpKAHUC TUCITUTIINHBI (MOITYJIIS )
MIPHUBEJICHO O0IIee paclpe/ie]ICHHe YacoB ayIUTOPHBIX 3aHATHI U CAMOCTOSITETLHON pabOTHI IO TeMaM JUCIUTUINHEI U
BUJIAM 3aHSATHH.

3aoroM ycnemHoro ocBoeHus auctuiumabl OYII. 07 XuMus sIBIsIeTCs] TIOCEUIEHUE JICKITHOHHBIX 3aHATHUA U
BBITIOJTHEHUE TIPAKTHYECKUX PabOT, TaK KaK IMPOIYCK OJHOTO, a TeM 00Jiee HECKOJBKUX 3aHITHH MOXKET OCIIOKHUTH
OCBOEHHE Pa3JIeNIOB Kypca.

Jlexiuy MMEOT MENBI0 JaTh CUCTEMAaTH3WPOBAaHHBIE OCHOBHI HAYYHBIX 3HAHUH MO CONEP)KAHUIO AMCIUTUTHHEI
OVII. 07 Xumus. [Ipn nzydeHnn 1 npopaboTKe TEOPETHIECKOTO MaTepHaia He00X0IUMO:

— TIOBTOPUTH 33KOHCHCKTI/IPOB3HHI)H71 Ha JICKIMOHHOM 3aHATHU MaTepual U AOOHOJHUTH €ro ¢ YUYCTOM
PEKOMEHI0BaHHOM I10 JaHHOUN TeMe JTUTEPATYPHI;
— MPH CaMOCTOSTENNFHOM M3YYEHUU TEOPETHIECKONW TEMBI TTOJITOTOBUTH KOHCIIEKT, CIIOB3Yys PEKOMEH/IOBAaHHEIE B

paboueli mporpamMMme JUCIUTUIMHEI JINTEPATypPHbIC UCTOYHHUKH U JICKTPOHHBIC 00pa3oBaTeIbHbIC PECyPCHI.

[IpakTrueckue 3aHATUS TPOBOMATCS C LENBI0 YIUIYOJCHHUS M 3aKPEIUICHHs 3HAHUH, MMOJYYCHHBIX Ha JICKIUAX,
B IIPOIIECCE CaMOCTOATEIHLHON paboTHI ¢ YIeOHOI INTEepaTypoi.

B xone mpakTHdecKoro 3aHATHS 00ydaroniuecs BHITIONHSIIOT OJHO MPAKTUYECKOE 3aJaHue O PYKOBOJICTBOM
MPEeTIo/IaBaTelsi B COOTBETCTBHH C H3y4aeMbIM COJEpKaHUEM YU4eOHOTo MaTepuaa.

BrimonHenne 00yJaronuMucs MPakKTHYECKUX 3aJaHAi HATPaBJICHO Ha:

- 0000mIeHNe, CHCTeMATHU3AINIo, YIIyOJieHHe, 3aKperUieHWe IOIYYEHHBIX TEOPETHUSCKUX 3HAHUI o
KOHKPCTHBIM TEMaM  OUCHUIIIUHBI;

- (dopMupoBaHWE YyMEHHH TPUMEHSTH TIOJyYCHHbIE 3HAaHUS Ha TMPaAKTHKE, pEaN3aIiio eIMHCTBa
WHTEJUICKTYaIbHOU U IPAKTUUYECKON EATENbHOCTH;

- BbIpa0OTKY TpM pEIICHHH TIOCTAaBJICHHBIX 3aJad TaKUX NPO(ECCHOHATIBHO 3HAYMMBIX KauecTB, Kak
CaMOCTOATEIBHOCTh, OTBETCTBEHHOCTh, TOYHOCTb, TBOpPYECKAs MHUIIMATHBA.

2. CamocTosiTebHAA PadoTa CTyeHTa

CamocrosTenbHas padoTa - 3TO BHI YYeOHOH IEATEIBHOCTH, NPEIHA3HAYCHHBIN I MPUOOPETCHUS 3HAHWA,
HaBBIKOB M YMEHUH B 00beMe M3y4aeMOW AMCUUILIMHBI cornacHo TpeboBanusim OI'OC cpenHero mpogeccnoHanbHOTO
00pa3zoBaHMsl, KOTOPBIH BBIIONHSACTCS OOYYarOUMMHUCS WHAWBUAYAJIBHO U MPEINoaraeT akTHBHYIO POJIb CTYJICHTa B €€
OCYIIECTBIICHUU W KOHTPOJIE.

Lenu camocTosiTenbHON pabOTHI:

— CUCTEMATHU3alMs U 3aKPCIIJICHUC MMOJTYYCHHBIX TCOPETHUCCKUX 3HAaHUU U MPAKTUICCKUX yMCHI/Iﬁ CTYJACHTOB;,

— yrinyOJIeHue U pacilupeHne TCOPETHUECKUX 3HAHUI,

— ¢QopmupoBaHHEe YMEHHWIl WCIONB30BaTh HOPMATHBHYIO, TPaBOBYIO, CIPAaBOYHYIO JOKYMEHTAI[MIO W
CHETMATFHYIO JTUTEPATypy;

— pa3BUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEH W aAKTUBHOCTM CTYJCHTOB. TBOPYECKOW HHHUIIUATHBBI,
CaMOCTOSITETTHbHOCTH, OTBETCTBEHHOCTH M OPTraHH30BaHHOCTH;



— (opMHpOBaHUE CAMOCTOATEIFHOCTH MBIIIICHHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO, CAMOCOBEPIICHCTBOBAHHIO
W caMopeasn3alny;

— BOCIUTAaHUE CAMOCTOSTEILHOCTH, KaK JIMYHOCTHOTO KayecTBa Oy IyIIEero CIeUalicTa;

— Pa3BUTHE UCCIIENIOBATEILCKAX YMEHHIA.

CamocrosTenbHas padora cryaenTta mo yueonoit gucrumummae OYII. 07 XuMus BBITTOTHIETCS:

— CaMOCTOSTEIbHO BHE PACITHCAHHS YUEOHBIX 3aHSATHIA;
— C HCIOJIb30BaHUEM COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA;

— MapauIeJIbHO U BO B3aMMOJAEHUCTBUU C ayAUTOPHBIMU 3aHATHAMH.
Bomnpockl, He paccCMOTpEHHbIE Ha JIEKIMAX U HNPAKTHYECKUX 3aHATHUSX, NOJDKHBI ObITh W3yUY€HBI CTYJICHTAaMH B
XO/Ie CaMOCTOSATENFHOH paboThl. B Xone camocTosTeNbHOM paboThl KaXIblid CTYICHT 00s3aH MPOYNUTATh OCHOBHYIO U
JIOTIOJTHUTENIBHYIO JINTEPATypy MO H3yd4aeMOW TeMe, JOMOJIHUTh KOHCHEKTHl JIEKIMH HEJOCTAIOIIMM MAaTepHaoM.
BbimuckamMu K3 PEKOMEHIOBAHHBIX IEPBOMCTOYHHMKOB. BBIIENUTh HENOHSATHBIE TEPMHUHBI, HAWTH WX 3HAYEHUE B
SHIMKJIOTIETNIECKHUX CIIOBAPSX.

3. Pexomenaanuu no paéore ¢ JIMTEPATYPOii M HCTOYHHKAMH
Paboty c aurepaTypoil cienyeT HauMHaThH ¢ aHanu3a padoderd mporpammbl gucuuiuinael OVYIL 07 Xumus,
coziepKalllel ClIMCOK OCHOBHOW U JOMOJIHUTEIBHOU JIMTEPATYPBHI.
B ciryuae BO3HHKHOBEHUs 3aTpPyJHCHHI B IMOHMMAaHWU Y4eOHOTO MaTepHaia ClieyeT oOpaTUThCs K JIPYrum
MCTOYHHUKAM, TJI€ U3JI0KECHUE MOKET OKa3aTbesl 00Jiee JOCTYITHBIM.
PaGota c nurepaTypoil HE TOJIBKO IMOJE3HAa KaK CPEACTBO Ooiyiee IiyOOKOro M3ydeHHs Jr000H AMCLUIIIMHEL
OVII. 07 Xumusi, HO | SIBJISIETCS] HEOTHEMIIEMOH YacThIO IPO(eCCHOHATBHOM NesTENBHOCTH Oy IYIIETO BHITYCKHUKA.
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