Llokyvment noanvca IvinHECTRPETBOIHAYKH 1 BBICIIEro oOpa3gBaHus Poccuiickoit deneparuu

NHbopma
ovio T DEAEpd nbﬂﬁx%%%eggcyz{apCTBeHHoe O10/DKETHOE 00pa30BaTEIbHOE YUPEXKICHHE BBICIIETO

TonksocQOPABABAIHL ¢ FOGTOBLIHI FOGXAARS TSI dkoroMueckuii yrusepenteT (PUHX)»

BO "PIY (PUHX)" ['yKOBCKMI MHCTUTYT SKOHOMUKHU U IpaBa
[ata nognucanus: 12.11.2025 11:13:18
YHUKanbHbI MPOrpaMMHbIA KIKOY:
8c066a2d1145f3e242625f84cd27767e3992b921

YTBEPXJIAIO

HupexTop dbunuana

H. T'. 'onuaposa
«25» maprta 2025 r.

Pabouasi nporpamMma Iy CHUILITHHBI

Xumus
CnenuanbHOCTh
40.02.04 FOpucnpyaeHus
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Pacnpenene}me YacoB JUMCHUIIJIMHBI IO CeMecCTpam

Cemect
(<Kpr>.<CeMeCT]ﬁI)) Ha Kypce>) 13D 12(1.2) HUtoro
Henens 16 22
Bup 3anaruii vii | po | vir | P | vII PII
Jlexun 16 |16 |22 (22 (38 |38
IIpakTuueckue 22 (22 (22 |22

B tom uncne B popme npaxt.moaroroBku (16 116 (S0 |50 [66 |66

Hroro ayx. 16 |16 [44 |44 |60 |60
KonraxTHas padoTa 16 [16 |44 |44 |60 |60
Cawm. pabora 6 |16 [6 |6
Hroro 16 |16 [50 |50 [66 |66
OCHOBAHUE

OenepanbHBIN rocyIapCTBEHHBIN 00pa3oBaTeNbHBIN cTaHIAPT cpeaHero odiero oopasosanus ([Ipukas
MunuctepcTBa oOpa3zoBanus u Hayku Poccuiickoit @enepannu ot 17 masg 2012 r. Ne 413).

denepanbHBIN roCyIapCTBEHHBINH 00pa30BaTENLHBIN CTAaHIAPT CPEeTHETO MPO(eCcCHOHATEHOTO 00pa30BaHuUs M0
cnermanbHocTH 40.02.04 YOpucnpyaennus (npukas Munoopuayku Poccun ot 27.10.2023 r. Ne 798)

Pabouast mporpamma cocrapiieHa o oopaszoBarensHoOM nmporpamme 40.02.04 FOpuctipynenmus as Hadopa 2024
roja

[IporpaMma cpenHero npogeccuoHaIbsHOro 00pa3oBaHMs

Y4eOHbIif TU1aH YyTBEPKIACH YUYEHBIM cOBETOM By3a OT 25.03.2025 nporokox Ne 10

Pabouast mporpamma cocTaBiieHa Ha OCHOBE pabodeld MPOrpaMMbl YKa3aHHOW NHCIUILINHBI, YTBEPKICHHOW B
OOK ®I'bOY BO PI'DY (PUHX) ¢ yyeroMm ycnoBuil peanu3alvy OporpaMMbl CPEIHETO MPO(EeCCHOHATBHOTO
oOpa3zoBaHus, MAEHCTBYIOIIMX B [YKOBCKOM HMHCTHTYT€ OSKOHOMHUKM MW TpaBa (¢dunuan) ¢enepanbHOTO
rOCYJapCTBEHHOIO OIOMKETHOro 00pa3oBaTEIbHOTO YUPEKACHUS BhIcuiero oOpaszoBanus «PocToBckuil
roCyIapCTBEHHBIN SKOHOMU4eckni yauBepcuret (PYTHX)»

[Iporpamma cpenHero npogeccuoHaIbsHOro 00pa3oBaHus

IIporpammy coctraBunm: npenogasarenn Komuccapona A.E., bBypakosa JL.I'.

IIpencenarens LIMK: Bypakosa JL.T.

Paccmotpeno Ha 3acenanuu LIMK ot 25.03.2025 r. npotoxoin Ne 3



1. HEJIX OCBOEHUMA JUCHUTIINHBI

1.1]-dbopMupoOBaHKE Y CTYACHTOB MPEACTABICHHUS O XMMUYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHON KapTHHBI MUpa KaKk
OCHOBBI IIPUHSATHS PEIICHUH B )XU3HEHHBIX U TIPOU3BOICTBEHHBIX CUTYaIUsIX, OTBETCTBEHHOTO TIOBEACHUS B IPUPOAHOM
cperne.

2. MECTO JUCIHUILJIMHBI B CTPYKTYPE OBPA3OBATEJBHOM TPOT'PAMMBbI

ukx (paszaen) OOIT: [ov1

2.1|TpeGoBanus K NpeABAPHUTEIbHON NOAT0OTOBKe 00y4al0Lerocs:

2.1.1|A3yyenne yueOHON TUCUUILTHHBL « XUMHEsD» Ga3upyeTcs Ha 3HAHUAX 00YJAOIMXCs, TIOIYYCHHBIX [IPH U3y ICHUH
Ouosioruu, XuMuK, GU3UKH, reorpaduu B OCHOBHOH IIKOJIE.

22| IucHunINHbI U NPAKTUKH, 1JIs1 KOTOPBIX 0CBOEHUE TAHHOH TUCHUILIMHBI (MOAYJIs) HEOOXOAUMO KaK
npealecTByoniee:

3. TPEBOBAHUAA K PE3YJIBTATAM OCBOEHUSA JUCITUITIJIMHBI

3.1 3narnb

- HauOoJiee BasKHbIE OTKPBHITHS U IOCTUKEHUS B 00J1aCTH XMMHH, MOBJIMSIBIINE HA IBOJIIOLHUIO NMPEACTABJIEHHUI 0 IpUpoje, Ha
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

- OCHOBHbI€ 32AKOHBI XMMHMH: COXPAHEHHUSI MACCHI BeLleCTB, NOCTOHCTBA COCTABA, IEPHOANYECKHIl 3aKO0H;

- 00BSICHEHHSI OKPY/KAIOIINX SABJIEHUH ¢ TOUYKH 3PeHHs XHMHH, CTIOCOObI COXPAHEHH 310POBbS, o0ecnedeHUus 0e30MacCHOCTH
JKM3HeIesITeJILHOCTH, 0epe;KHOT0 OTHOLEHHSI K MPUPOoe, PALMOHAILHOI0 MPHUPOI0NOJIb30BAHNS;

- BayKHelIIue BelecTBa H MaTepHAaJIbl;

- He3aBUCHMO OT NPodecCHOHATBHOM AeITeIbHOCTH, PA3JINYATh (PAKTHI U OLIEHKH;

- uMeTh copMHPOBAHHOE MPeICTABJIEHNE 0 HAYYHOM MeTo/le MO3HAHUS MPUPOJbI U CPeICTBAX U3yUeHHsI MeraMupa,
MaKpOMHPa 1 MHKPOMHPA;

- mpueMbl Ha0II01eHUIi, ONIBITOB, HCCJIETOBAHUI U OL[EHKH TO0CTOBEPHOCTH MOJYyYeHHBIX Pe3yJIbTaTOB.

3.2 Ymerhb

- Ha3bIBaTh U3YYeHHbIE BEIECTBA M0 KTPUBHAJIbLHOID WU MEKITYHAPOIHON HOMEHKJIATYpE;

- ompeeiiTh: BAJEHTHOCTD U CTeNeHb OKMCJIEHUsS] XHMUYECKHX 3JIEMEHTOB, THII XHMHYECKOIi CBSI3H B COEIMHEHUSIX, 3aPsiT
HOHA, XapaKTep cpelbl B BOAHBIX PACTBOPAX, OKHCJIUTEIb, BOCCTAHOBUTEIb;

- XapaKTepPU30BaTh: 3JIEMEHTHI MAJILIX IEPHOI0B 0 HX MOJIOKeHHIO B cucTeMa Menneneesa /I.U., oduine xumuyeckue
CBOiiCTBa METAJVIOB, HEMETAJJIOB, CTPOEHHE U XHMHYECKHe CBOICTBA OPraHMYecKUX COeTUHEHU;

- BBINOJIHATH XUMUYECKHE IKCIIEPUMEHTDI;

- IPOBOAUTH CAMOCTOSITEIbHBII MOUCK XUMUYECKOIl HHpOpManuu;

- 00BSICHATH XUMHYECKHE SIBJIEHUS, MPOUCXOSIIINE B IPHPO/e, B ObITY H HA MPOU3BOJICTBE;

- ompenesiTh BO3MOKHOCTH NMPOTEKAHUSI XUMHUYECKUX NPeBPaIlleHHIi;

- 9KOJIOTHYECKH I'PAMOTHO BeCTH B OKpY:Kalolleii cpeje;

- 6e30MacHO 00PAATHCS € TOPIOYUMH U TOKCHYHBIMH BellleCTBAMM;

- OLEHUBATH I0CTOBEPHOCTh XHMHYECKO#i MH(pOpMaLUU, MOCTYNAaIIeii N3 Pa3HBIX HCTOYHHKOB;

- HCTI0JIB30BATH T€XHOJIOTHYECKHe JOCTHKEHUs] B XUMHH JIUIsI MOBBINIEHUS COOCTBEHHOT0 HHTEUIEKTYaJbHOTO Pa3BUTHS B
BbIOpaHHOM NMpodeccHOHAIBLHOI 1eTeJIbHOCTH.




3.3 Baaaernb

- MOHSATHIHBIM aNNAPATOM XMMHH, O3BOISIIOLIUM MO3HABATH MHUP, Y4ACTBOBATH B TUCKYCCHSIX N0 €CTeCTBEHHOHAYYHBIM
BOINPOCAM, HCI0JIB30BATH PAa3INYHbIe HCTOYHUKH MH(OPMAINH IUISI TOATOTOBKH COOCTBEHHBIX PadoT, KPUTHYECKH
OTHOCUTHCS K coobenuaM CMMU, conep:xkamum Hay4YHYI0 HHGPOPMAIHIO;

- HAYYHBIMHM METOJaMH MO3HAHUS MPUPO/JBI U CPEICTBAX N3YYeHHUsI MeraMHpa, MAKpOMHPa U MUKPOMUPa

- YMEHUSIMM M HABBIKAMHU Pa3JIMYHBIX BH/I0B MO3HABATEIbHOM 1€ATEJIbHOCTH /ISl H3YYeHHUS PA3HBIX CTOPOH OKPY/KAIOIIEro
€CTeCTBEHHOr0 MUPa;

- IpueMaMu Ha0JII0/IeHHii, ONBITOB, HCC/IEI0BAHUIA H OI[EHKH IOCTOBEPHOCTH MOJY4eHHBIX Pe3y/IbTaTOB;

- 3HAHUSAIMHU 0 HanboJ1ee BaKHBIX OTKPBITHAX M JOCTH:KEHHSIX B 00/1aCTH XHMMH, NOBJIMABIIMX HA 3BOJIIOLMIO NIPecTaBIeHUI

O nmpupoae, Ha pa3BUTHE TEXHUKH U TeXHOJIOTHid.

4. CTPYKTYPA U COEP’KAHME JUCIUAIIIMHBI (MOLYJIST)

Kona 3ansarus

HanmeHnoBanue pa3iesioB U TeM
/Buj 3ansiTUs/

Cemectp /
Kype

Yacos

Komneren-

Jlutepartypa

IIpumeuanune

Pa3nen 1. O6mas n

1.1

Tema 1.1. CoBpeMeHHas MOAiENb
cTpoenus atoMa. CHUMBOJIHIECKHUH
A3BIK XUMHUH. XUMHYECKUN JIEMEHT.
DJeKTpOHHAsE KOHPHUTYpaLHs aToMa.
Kraccupukanmss XUMHYECKHIX
AJIEMEHTOB (S-, p-, d- JJIEMEHTHI).
BaseHTHBIE JIEKTPOHEI.
BanenTtaoCTh. DnekTpoHHas pupoaa
XUMHUECKOH CBSI3U.
DJEeKTPOOTPHUIATENILHOCTE. BUIBI
XHUMHYECKOMH CBS3M (KOBAJICHTHAS,
WOHHAs, METAITNIECKAs,
BOJIOPO/THASI) M CIIOCOOBI ¢
obpazoBanus /JIex/

J1.1J11.2

J12.1

01 92

1.2

Tema 1.1. Ilepuoauyeckas cucrema
XUMHAYECKHUX demMeHToB J[. 1.
MenneneeBa. Pu3zndeckuii cMbICT
[Tepuoanueckoro 3akona J1.1.
MenpeneeBa. 3akOHOMEPHOCTH
W3MEHEHUS CBOICTB XUMHUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX UMH
TMPOCTBIX M CJIOKHBIX BCIICCTB B
COOTBETCTBHH C IOJIOKEHUEM
XUMHYECKOT'0 3JIEMEHTa B
Iepuoaunueckoii cucreme.
MupoBO33peHYECKOE U HAYYHOE
3HayeHue [lepnoauueckoro 3akoHa
J.U. Menpeneesa. [Iporno3sst J[.1.
MenpgeneeBa. OTKpbITHE HOBBIX
XHUMHYECKUX dJIEeMEHTOB. /JIek/

J1.1J11.2

J12.1

2192

1.3

Tema 1.2. BemectBo. KauecTBeHHBII
M KOJIMYECTBEHHBIN COCTaB BEIECTBA.
BemiecTBa MONEKYJIISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCSHYISI.
[Tpu4yrHBI MHOrOOOpa3Hs BELIECTB:
H30METpPHUs1, TOMOJIOTHSL, aJUIOTPOIIHSL.
OCHOBHEBI€ KOJIMYECTBEHHBIE 3aKOHBI
B XMMUH U PacUeThl 110 YPaBHEHHUAM
XUMHYECKHUX peakuuid. Mob Kak
eIMHUIIA KOJINYEeCTBA BEIICCTBA.
MossipHast Macca. 3aKOHBI
COXpaHEHHUS MacChl M SHEPTUU. 3aKOH

ABorazipo. 3aBUCUMOCTb XMMUYECKOM

AKTUBHOCTH BEILECTB OT BUA
XMMUYECKOH CBSI3U M THIIA
KPUCTAJUTAYECKOM PEIIETKH.
ITpr4KHE MHOrOOOPa3Ks BEIIECTB
/J1ex/

J1.1J11.2

J12.1

0192




1.4

Tema 1.3. Xumuueckue

peakuun. Knaccudukaius v THITBI
XUMHYECCKUX pCaKHI/Iﬁ C yqaCTI/IeM
HEOPraHUYEeCKHX BELIECTB.
VYpaBHEHHS OKUCIIECHUS-
BoccraHoBjicHus. CTeneHb
okucienus. OKHCIUTEND U
BOCCTaHOBHTENL. OKHCINTEILHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUH B
MPUPOJIE, MPOU3BOICTBEHHBIX
mporieccax M KU3HEICATeIbHOCTH
OpraHu3MOB

J1.1J11.2
J12.1

01 92

1.5

Tewma 1.3. Xumuueckre peakium.
SByieHMs, TPOUCXOASIINE TIPH
PACTBOPEHUH BEILIECTB —
JCCOLMAIYs, THapaTanys. Yuctele
BellecTBa U cMecH. ViIcTuHHBIE
pactBOpbL. CIIOCOOBI BEIPaXKEHUS
KOHIIEHTPAIIUU PaCTBOPOB: MaCCOBAsI
JIOJIs1 pAaCTBOPEHHOTO BEIIECTBA.
Jlucconmanys 31eKTPOJIUTOB B
pactBopax. JlucrnepcHsie CHCTEMBI U
UX KJIACCU(PHKAIHS: KOJUIOUTHEIE
CHCTEMBI, SMYJIBCHU U CYCIICH3HU.

Teopust SnEKTPOTATUIECKON
nucconyanuy. MoHbl. DIeKTpOIUTSI,
HE3JIEKTPOIUTHL. Peakiuu noHHOrO
oOMeHa B BOAHBIX pacTBopax. Cpena
BOJHBIX PacTBOPOB: KUCIas,
HeHTpanbHas, MeIoYHas.

T'unponus. /Jlex/

3oy (B TOM UHCII€ a3PO30JI1U) U IEH.

J1.1J11.2
J2.1

0192

1.6

Tema 1.3. XuMH4ecKue peakiuu.
CKOpOCTh PeaKIfiy, ee 3aBUCHMOCTb
OT Pa3INYHBIX (AKTOPOB: MIPUPOJIBI
pearupyIoNIUX BEIIeCTB,
KOHIIEHTPAIINH PEarnpyOIInx
BEIECTB, TEMIIEPATyPhI ¥ IUIOIIA 1
PEaKIHOHHOIT HOBEPXHOCTH.
TennoBbie 3QPEKTH XUMUYECKUX
peakiuii. DK30- U 3HIO0TEPMUYECKUE,
peakIum.

/JTex/

J1.1J11.2
J12.1

0102

1.7

Tema 1.4. Merauisl.
DNEKTPOXUMHUYUECKUI PsiJT
HanpspkeHui Metamios. O0mume
¢bm3uYecKkue U XUMHUYECKHE CBONCTBA
MeTanoB. CIoCOObI IIOJTyYEHUSL.
3HaUeHHE METAIUIOB H HEMETAILIOB B
MIPUPOJE U KHU3HEACSITEIEHOCTH
YyenoBeKa 1 opranu3MoB. Kopposus
METAJIOB: BUIBI KOPPO3HH, CIIOCOOBI
3alUThl METAJIIOB OT KOPPO3UH
Onextponus coneil. [lonstue o
Metatypruu. CIulaBsl YepHbIE U
nBeTHble. /JIek/

J1.1J11.2
J2.1

0192




1.8

Tema 1.5. Hemetamiebl.
OKHCIUTEIEHO- BOCCTAHOBUTEIbHBIE
CBOﬁCTBa TUIIUYHBIX HCMECTAJJIOB.
OO0mue Gu3nuecKue U XUMAIECKHIEe
CBOMCTBA HEMETAIIOB. THUITMYHEIE
cBoiicTBa HemeTaios [V— VII rpynm.
Knaccugukaiys 1 HOMEHKIATypa
COEIMHEHU HEMETAJIIOB.
KpyroBopoTbsl OMOT€HHBIX 3JIEMEHTOB
B nipupoje. JKecTKoCTh BOJIbI U
crocoObl ee ycrpaneHus.. OKCHBI.
OcHoBanus (wenoun). Kucnorst.
Comu 1 ux BBl KOMITJIEKCHBIE COJTH.
[Jex/

J1.1J11.2

J12.1

01 92

1.9

[paktnueckas padora Ne 1.
OrmpeziesicHUe CTETICHH OKUCICHHS
SIIEMEHTOB B CIIOJKHBIX BELICCTBAX HA
ocnoge [ICXD3.» /Tlp/

JI1.1J11.2

J2.1

1.10

ITpaxTuyeckas pabota Ne 2.PacueTHble
3a[a4d Ha HaXO0XKJIE€HHE OTHOCUTEIBHOU
MOJIEKYJISIPHOI Macchl, ONIPEAEICHHE
MacCOBOH J10JIM XMMUYECKUX
3NIEMEHTOB B CIIOKHOM BetecTse. /T1p/

JI1.1J11.2

J2.1

0192

IIpaktuyeckas padora Ne 3.
CocrapieHue ypaBHEHUN peakuuit
COEIMHEHMS, Pa3JI0KEHHs, 3aMEILECHUS,
obmena. /IIp/

JI1.1J11.2

J2.1

01 92

1.12

Ipaktudeckas padora Ne 4.
CocraBineHne peakiuii HOHHOTO
o0MeHa IyTeM COCTaBJICHHS UX
IOJIHBIX U COKPAIICHHBIX NOHHBIX
ypasHeHuit. /IIp/

JI1.1J11.2

J2.1

0192

1.13

IIpaktudeckas padora Ne 5. Pemienne
3aJ[aHui Ha TPUMEHEHHE TIPUHIIHUIA
Jle-Ilarense. /TIp/

JI1.1J11.2

J2.1

1.14

Ipaktuyeckas padora Ne 6.
HoMeHKIaTypa HeOpraHHYeCKHX
BEII[ECTB: HA3BAHHE BEIECTBA HCXOMS
13 UX XUMHUYECKOH (hOPMYJIBI WITK
COCTaBJICHHE XUMHUYCCKOH (hopMyIIBI
WCXOJsI U3 HA3BaHUS BEIIECTBA 110
mexayHapoanoi (MFOITAK) nnn
TPUBHANIBHOI HOMEHKIIATYDE.

Mp/

Jd1.1J11.2

J2.1

0192




1.15 IpakTryeckas padora Ne 7. KauecTBeHHBIE J1.1J11.2
pEaKIy Ha HEOPTaHUIECKHe
coenunenus. /T1p/ J2.1
1.16 TIpakTuyeckas padora Ne 8. Pemenue 3amau J1.1J11.2
(Ha M30BITOK/HENOCTATOK U BBIXO]L
HPOAYKTOB peakiun). /TIp/ Jd2.1
Pa3nen 2. Opranuyueckasi XuMus
2.1 Tema 2.1. Kimaccudukarus, ctpoeHne u J1.1J11.2
HOMEHKJIATYpa OPraHMYECKHX BEIICCTB.
J2.1
TlosiBnenue u pa3BUTHE OPraHUYECKOM
XMMUH Kak Hayku. [IpenmMer opraHudecKoi 21032
XUMHUH. MeCTO U 3HaUeHNE OPraHuIeCcKOn
XUMHHU B CHCTEME €CTECTBEHHBIX HaYK.
XUMHYECKOe CTPOSHHE KaK OPSIOK
COCIIMHCHHS aTOMOB B MOJICKYJIE COTJTIACHO
UX BaJICHTHOCTH. OCHOBHEIE TIOJIOKESHUS
TEOPUH XUMHYECKOTO CTPOCHHS
OpPraHU4eCcKUX coeAuHeHu A.M.
Bytnepora. /Jlex/
2.2 IpakTrdeckast pabota Ne 9. Homenkatypa J1.1J11.2
TUPAC: npunnuns! 00pa3oBaHus Ha3BaHUH,
CTapUIMHCTBO (DYHKIIMOHATBHBIX TPYII, UX 2.1
obo3HayeHue B mpedukcax u cypdurcax
Ha3BaHUH opraHuYeckux Bemects. /IIp/ 21022
2.3 Tema 2.2. CBOWCTBa OPraHUYECKUX J1.1J11.2
COEMHEHUH.
J12.1
VYrnesogoponst.Ilpenensurie u
HeNpeeNbHbIE yTIIeBo10poabl. Peakuus 2102

nionumepu3annu. [IpupoaHbie HCTOUHUKI
YIJIEBOIOPOJIOB.

IpupoaHsbIii Ta3: cocTaB, IPIMEHEHHE B
Ka4yecTBe TOIUIHMBA. [[0MyTHBIH HEPTIHOM
ras, ero nepepaborka.l’opeHue MeTaHa Kak
OJIMH M3 OCHOBHBIX HCTOYHHKOB TeIIa B
MPOMBIIUICHHOCTH U ObITy. ['OpeHne
alleTHJICHa KaK HCTOYHUK
BBICOKOTEMITEPaTypHOTO TIAMEHH /IS
CBapKH U pe3ku MeTa/uioB. [Iponecchl
MIPOMBIIIICHHOH MepepaboTKH HedTH:
KpeKHHT, pudopMuHr.. /JIex/
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IIpaxtuueckas pabora Ne 10. CocraBinenue
ypaBHEHHH XUMHUYECKHX PEaKLHi, cXxeM
peaxiuii (B TOM YHCIIE 110 MPEI0KESHHBIM
IeNoYKaM TIPEeBpaICHHIT),
XapaKTepU3YIOLINX XUMHYECKHE CBOICTBa
OpraHMYECKUX COENHEHUI OTAETbHBIX
KIIACCOB TIPEAENBHBIX U HeNpeIeTbHBIX
YIIIEBOIOPOIOB.

Mp/

J1.1J11.2

J12.1

0132

2.5

Tema 2.3. Kucnopoaconepxariue
opranuyveckue BeniecTBa. CriupThl, (EHOIIbI,
aJIb/IeTUIbl, KapOOHOBEIE
kucaotsl.IIpencraBurenu
KHCIIOPOJICOAEPIKAIINX OPTaHUIECKUX
COEIMHEHUI: METUIIOBBIM 1 ATUIIOBBIN
CIIUPTHI, TIIHLEPUH, YKCYCHAs KHCIIOTA.
IIpakTuueckoe nprMeHeHHe
STUJICHTJIUKOJIS, TIUIepHHa, peHoma.
TIpumenenune Gpopmanbaeruia,
areTanbJeru1a, ykCyCHOM KUCI0Thl. Mblia
KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT.
Moroiyie cBOHCTBa MblIa

/JTex/

J1.1JI1.2

Jd2.1

2102

2.6

Tema 2.3. YraeBonst, JKupsl, Kak CI0XKHBIS
3¢ upbl KapOOHOBBIX KUCIIOT U TIIHICPUHA.
CocraBieHue LenoYeK MpeBpameHni
KHCJIOPOACOCPIKAIINX OPTaHHIECKIX
BEIIECTB, CBOMCTBA U IPUMEHEHHE
YIJIEBO/IOB U )KUPOB B OBITY U
MIPOMBIIIIEHHOCTH. BuIb! OposkeHus.
HccnenoBanue npoayKToB Ha HAIUYHE
kpaxmana. Habmonenue 3a
BOCCTaHOBHUTEJILHBIMU CBOHCTBAMHU
TJIFOKO3bI Ha MIPUMEPE PeaKiiy ¢ MEAHbIM
KyIOpOCOM B IeNI0uHO# cpene. /JIex/

J1.1J11.2

Jd2.1

3132

2.7

Tema 2.4. A3oTcoaeprkaline opraHn4eckue
COCTMHEHHS: aMUHBI, AMUHOKHUCIIOTBI, OENKH.
AnunuH 1 ero npumenenue. CTpoeHue u
ouosioruueckas QyHKIHs OCIKOB.
A30THCTBIE OCHOBaHMUS.
BricokomoneKkyIsipHbIe COeAMHEHHS
(cuHTETHYECKHE 1 OMOJIOTHYCCKH-
aKTHUBHBIE). MOHOMED, MOJIUMED,
CTPYKTypHOE 3BeHO. BoiokHa.
O3HaKOMJIEHHE C KOJUIEKLIUEH BOJIOKOH.
Pacnio3HaBaHMe BOJIOKOH: HATYypaJbHBIE,
CHHTETHYECKHE U HCKYCCTBEHHBIE.
[IpumeHeHne HCKYCCTBEHHBIX BOJIOKOH.

T'eneTnueckast CBA3b MEXKAY KJIaCCAMU
OpraHMYECKUX COeIMHEHUH.

/Jlex/

J1.1J11.2

Jd2.1

3132




2.8

Tema 2.5. Xumus u xu3Hb. IlpaBuna
0e30MacHOCTH IPH PadOTe C EAKUMH,
TOPIOYMUMH U TOKCHYHBIMH BEIIECTBAMHU.
IIpoBeeHNe XMMUYECKUX PEeaKLUil B
pactBopax. [IpoBeneHre XUMHIECKIX
peakuuii Ipy HarpeBaHUHU.
Buooprannyeckue coeuHEHHUSI.
[Tpumenenune u GromoruvIecKas pojb
yrneBooB. OKHCIEHHE YIIEBOIOB —
WCTOYHHK DHEPTUH KHUBBIX OPTaHU3MOB.
MomnouHokucI0€e OPOKEHHE TITIOKO3BI.
Kucnomonounsle npoaykrsl. CunocoBaHue
KopMOB. O0acTH IPUMEHEHHS
aMHUHOKUCIOT. IIpeBparieHus 6elKoB MU
B opranu3Me. bronorndeckue GyHKIMA
6enkoB. buonornyeckue GyHKIUH KHPOB.
Ponb opraHn4eckoil XMMUM B PEILIEHUH
pobiieM muieBoi 6ezomacHocTH /JIex/

J1.1J1.2

Jd2.1

2192

29

Tema 2.5. XuMus 1 )ku3Hb. XUMHUECKast
MPOMBIIIEHHOCTb U TIEPCIIEKTUBBI €€
pa3BuTHs. MOOIIUE U YUCTALINE CPEICTRA.
TIpaBuia 6e30macHoi paboThI CO
cpeacTBaMK OBITOBOM XHMUH.
Pacnio3HaBaHue HerpeaenbHbIX
OpPraHMYECKUX COCIMHEHUH B COCTaBe
TOBapOB X034HCTBEHHOT0 Ha3HaueHus. Ponpb
XUMHAYECKHX JIEMEHTOB B )KM3HU PACTECHUI.
VY no6penus. XuMHUUECKUE CPEICTBA 3aIUTHI
pacTteHuid. SI0XUMHKAThI, TECTULNIbI,
UHCEKTULUIEL. /JIex/

Jq1.1J11.2

J12.1

2132

2.10

Tema 2.5. Xvmus u )xu3Hb. XUMHUECKHE
3JIEMEHTHI B OpraHU3Me YeI0BeKa.
OCHOBHBIE KU3HEHHO HEOOXOAUMBIE
COCIMHEHHUS: OCJIKH, YIIIeBOJIbI, JKUPBI,
BUTaMUHBL. POJIb )KMPOB B Opranu3me
4yeoBeKa. XOJIECTEPUH U €T0 (PYHKLIUU.
®DepMeHTHI 1 X OHOJIOTHYECKast pOJIb B
oOMeHe BelecTB. MUHEpabHBIE BEIECTBA
B IIPOJIyKTaxX MUTAHUS, TUILEBbIC

nobasku. /JIex/

J1.1J11.2

J12.1

3132

2.11

Tema 2.5. Xumust u xu3Hb. [ opMOHEI,
HEHpO-TyMOpaibHas perysius QyHKIuH
opranusMa. JIekapcTBEHHBIE CPE/ICTBA Ha
HaTypaJbHOM OCHOBE U CHHTETUYECKUE.
AnnepreHsl IPUPOAHOTO U XUMUYECKOTO
npoucxoxaeHus. UMmyHnurer _ ero
(hopMHpOBaHUE U COXPAHHOCTH. /JIek/

Jq1.1J11.2

J12.1

2132

2.12

AHaNIU3 UHIUBUAYaTIBHOTO MUIIEBOTO
palyoHa ¥ MPOIYKTOB MUTAHUS (TUILEBEHIC
no6asku). CocTaBlieHHE HEJIEILHOTO MEHIO C
YUYETOM COYETAHHS MPOIAYKTOB, UX MUIIEBO
IIEHHOCTHU M KaopuiiHOCTH. JIekapcTBEHHBIE
cpeacrsa. /Cp/

J1.1J11.2

J2.1

0132




2.13

PacTtBopeHue Kak (pU3NKO-XUMHYECKHUIH
nporecc. PactBopsl. Croco6s1

HPUTOTOBJIEHHS PACTBOPOB. PacTBOPUMOCTS.

MaccoBast 107151 paCTBOPEHHOTO BEILIECTBA.
[IpaBuna sKOIOTHYECK LENecO00pa3HOro
MIOBEJICHHUS B OBITY U TPYJIOBOH
JIESITEIbHOCTH B LIEJIAX COXPAHEHHS CBOETO
3I0pPOBbS U OKPY’KaIOIIEH PUPOTHOI
Cpelbl; ONIACHOCTh BO3JICHCTBUS Ha JKUBBIC
OpraHu3MBbl ONPEIEICHHBIX BEIECTB.

/Jlex/

J1.1J11.2

J12.1

0192

2.14

Hoseiinme 10CTHXEHUS] XUMAYECKON HAYKA
A XMMHYECKOM TexHonoruu. Pons xumun B
00€CIECUCHNH SKOJIOTHYCCKOM,
SHEPreTHUCCKON M MUILEBOM 0€30MacHOCTH,
pa3Butuu MeauuuHel. [IpaBuna noucka u
aHaJIN3a XUMUYECKOI HHPOPMALIUH U3
Pa3IMYHBIX UICTOYHUKOB (Hay4yHas U
yueOHO-Hay4Hasl JINTepaTypa, CpeJcTBa
MaccoBoii uadopMmarmu, ceth MHTepHEeT)
/J1ex/

Jd1.1J11.2

J2.1

31932

2.15

JuddepenuupoBannsiii 3aueT. /TIp/




5. ®OHJI OHEHOYHBLIX CPEJICTB

5.1. DoHI OLIEHOYHBIX CpeacTB Jidd MIPOBEACHUA l'lpOMe)KyTO‘IHOﬁ arrecranumu

1. Postb XMIMUH B )KH3HH COBPEMEHHOTO 00mIecTBa. [I[puMeHeHne TOCTH)KEHHI COBPEMEHHON XHMHUH B IPO(PECCHOHATBEHO
JIeSITETbHOCTH.
2. OCHOBHBIE XMMUYECKUE MOHSATHSI.
. Ilepuoanueckuii 3akoH u nepuoanueckas cucrema .M. Menneneesa.
. DnekTpooTpuiaTensHocTh. MoHHas cBsi3b. KaTnoHbI 1 aHHOHBI.
. Mertannuueckas cBs3b. BogopoaHas cBsi3b.
. CrenieHp OKMCIIEHUS U BAJIGHTHOCTh XUMUYECKHUX JIEMEHTOB.
. CoBpeMEHHBbIE NPE/ICTaBIICHHS O CTPOCHUH aToMa.
. PamnoaktuBHOCTE. ['yOUTENEHOE BO3/ICiCTBIE pafialuy Ha ONOCHCTEMBI.
9. Xumundeckas cBsi3b. KoBasieHTHas CBSI3b, €€ PA3HOBUIHOCTH U MEXaHNU3MbI 00pa30BaHHSI.
10. BeniectBo. KauecTBeHHBIH M KOJMYECTBEHHBIN COCTAB BEILIECTBA.
11. CnocoOsI BeIpakeHHsI KOHIIEHTPALUH PACTBOPOB: MAaCCOBAsi IOJsI PACTBOPEHHOTO BEIIECTBA.
12. DnexTpoauTHYecKas AUCCoLanus. DIEKTPOIUThI U HEAIEKTPOIUTHI.
13. Xumnueckue peakuun. Kiaccudukanus peakuuii 1o pa3iuyHbIM KPUTEPUSM.
14. Knaccudukaiys HEOpraHH4eCKUX COCAMHEHHA. XapaKTepucTHka kinacca « OKCHIbI».
15. Knaccuduxarys HeOpraHu4ecKiX COeAUHEHUH. XapaKTepuCcTHUKa Kkiacca « MapOKCHIb.
16. Kiaccugukaryst HeOpraHMIeCKIX COSANHEHUA. XapakTeprucTrKa Kiacca « KHeinoTsn).
17. Knaccugukaiys HEOpraHn4eCKux COSAMHEHUN. XapakTepucTrka kiacca «Conuny.
18. MeTtamibl. DIEeKTpOXUMHYECKHN psiJ] HANpsDKeHUI MeTayuioB. O0LI1e CriocoObl MMOJTyYeHNsT METAILJIOB.
19. CBoiicTBa METAIIIOB. DIEKTPOXUMHUECKUHN PS HATIPSHKECHUN METAIIIOB.
20. Hemeramibl. OKHCIUTENFHO- BOCCTAHOBUTEIBHBIE CBOMCTBA TUITMYHBIX HEMETAJIOB.
21. CBoiicTBa HEMETAJLIOB.
22. OCHOBHBIE TTOHITHS OPTaHMYECKON XUMHUH U TEOPHS CTPOCHUST OPTAaHNIECKUX COCTUHEHHN.
23. OCHOBHBIE TOJIOKEHHS TEOPUU CTPOCHHS OPTaHHMUYECKUX COSIMHCHUH.
24. TIpYrHBI MHOTOOOpa3Hs BEIECTB: H30METPHSI, TOMOJIOTHS, aJTIOTPOTIHSL.
25. M3omepust 1 HOMEHKIIATypa yTIeBOJOPOIOB.
26. YraeBogopouasl. [lpenenbHbie M HeNpeAeIbHbIE YTIIEBOIOPOIbI.
27. IlpupoHbIe HCTOUHUKH YIII€BOAOPOIOB.
28. IInactmaccsl. [IpencraBurenu niuactmace. IIpuMeHeHre NonuMepoB.
29. Kucnoponcoaep:xaiiyue opraHideckre BerecTsa.
30. Criuprel. [IpencraBuTeny u uxX CBOKWCTBA.
31. Anpneruasl. [IpeacraBurenu u ux cBoicTBa.
32. KapOoHoBbIe KUCIOTHI. [IpecTaBUTENN U HX CBOMCTBA.
33. AzoTcoaepkainiue OpraHuIeckie COeTNHEHMS. AMUHBL.
34. AMuUHOKHUCIIOTHL. benku.
35. I'erepouukisl. CTpoeHHe, CBOHCTBAa HYKJIEHHOBBIX KUCIOT
36. Bonokna. [lpumeHeHne HCKYCCTBEHHBIX BOJIOKOH.
37. Xumuueckast pOMBIIIJIEHHOCTh U IIEPCIIEKTUBEI €€ Pa3BUTHUSI.
38. Mototiue u yucTsIMe cpeacTra. [IpaBuia 6e3omacHoi paboThI CO CpeCcCTBaMU OBITOBOM XMMHUHU.
39. XuMHueCcKHe 3JIEMEHTBI B OPraHU3Me 4eI0BeKa.
40. OCHOBHBIC KH3HEHHO HEOOXOIUMBIE COSTMHEHNUS: OCIIKH, YTIEBOIbI, )KHUPbI, BATAMUHEIL.
41. YTneBoasl - TIaBHBIA UCTOYHHUK SHEPTUU OPTaHU3Ma.
42. Ponb ’KUPOB B OpraHu3Me. XO0JIECTEPHH U €ro pojib B 3J0POBLE UEIIOBEKA.
43. MuHepanbHbIe BENIeCTBa B IPOIYKTaX MUTAHHS, TUIIEBHIEC JOOABKH.
44. JlexapcTBEHHBIE CPEICTBA.
45. Poib XMMHYECKUX 3JIEMEHTOB B )KU3HU pacTeHHH. Y 1oOpeHus. XMMUYeCKUe CPelICTBA 3allUThl PAaCTeHUH. SIJOXUMHUKATBHI,
MECTUIN/Ibl, THCEKTHULIHIBI.
Kpumepuu oyenusanusa:
5 0aJIOB BHICTABIIETCS CTYACHTAM 3a MOJHBIM U MPaBHIBHBIA OTBET Ha BCE BOIPOCHI OMIeTa ¢ JIOTMYeCKUM 0OOCHOBAHMEM apryMEHTOB, B
OTBETE HET OLIHOOK.
4 Gajia BBICTABIISETCS CTyA€HTaM, €CJIM BOIPOCHI ouiera PACKpLITHI IIOJHOCTBIO, HO 000CHOBaHMS J10Kas3aTeJIbCTBa HEAOCTAaTOYHbI, IIPpU
9TOM JOIMYUICHBI ABE-TPU HECYIHIECTBCHHBIC OU_II/I6KI/I, HCHPABJICHHBIC 11O Tpe60BaHI/IIO npenojaaBarelis.
3 Gata CTaBUTCS CTYACHTAaM 3a MPABUIIBHBIH OTBET HA BOIMPOCHI OHJIETa, IPU 3TOM JOMYLICHO Oojiee OMHOW OMIMOKH MO H3JI0KCHHIO
(hakToB MK Gosiee NBYyX-TPEX HEIOUYCTOB B OTBETE.
2 fansa CTaBUTCS CTYACHTAM, €CIIU JOMYIISHBI CYILECTBEHHbIC OMINOKH, OKa3aBIIne, 4TO 00yJaloIIHiicst He 001aaaeT 00s3aTeIbHBIMU
YMEHUSIMU 10 JaHHOH TeMe B IIOJIHOM Mepe.

0NN L AW

5.2. ®onp 01IeHOYHBIX CPEACTB JIsl MPOBEAEHUsI TEKYIIEro KOHTPOJIsI

IMpencrasnen B Ilpunoxenuu 1 x paboueit nporpaMme AUCLUILUIAHEL

6. YHEBHO-METOANYECKOE U THOOPMAINIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOJ1Y JIST) |




6.1. Pekomenayemasi 1uTepaTypa

6.1.1. OcHoBHas auTEpaTypa

ABTOpBI, COCTaBUTEIHN

3arnaBue

W3narenscTBO, TO

https://urait.ru/

E.M. Tynukun

Xumus. Yacte 1. OOmias u
HEOpraHWYeCKast XUMUS: YICOHUK ISt

CIIO

IOpaiir, 2022

bcode/491662
HEOTpaHUYEHHBIN
JIOCTYTI
3aperucTPUPOBAHHBI
M I10JIb30BaTEISIM

https://urait.ru/

J1.2

E.N. Tynukun

Xumus. B 2 u. Hacrts 2.
Opranuveckas XUMHsL. y4eOHHK

s CITO

IOpaiir, 2022

book/himiya-v-2-
ch-chast-2-
organicheskaya-
himiya-491663

HEOTPAaHUYIECHHBINA
JIOCTYTI
3apPCTUCTPUPOBAHHEI
M OJIb30BaTENSM

6.1.2. JlonoHuTeLHAS JUTEPATypa

H3narenbCcTBO, TOM

Komanua-Bo

ABTOpBI, COCTaBUTENN

3arnaBue

https://urait.ru/

J2.1

B.B. Mocksa

Opranuyeckas Xumusi: 6a3oBbIe
MIPUHIMIIBL | y4eOHOe Tocooue st

CIIO

IOpaiir, 2022

book/
organicheskaya-
himiya-bazovye-
principy-493341

HEOIpaHUYEHHBIN
JIOCTYTI
3aperucTPUPOBAHHBI
M I10JIb30BaTEISIM

6.2. Ilepeyennb pecypcoB uHGOPMALHOHHO-TEJIEKOMMYHUKAUMOHHOI ceTH « UHTepHeT»

DenepanbHbIil HEHTP HHPOPMALIMOHHO-00pa30BaTEIBHBIX PECYPCOB

1
? https://web.archive.org/web/20191121151247/http.//fcior.edu.ru/
22 «Xumus 1 Kuzab- Xumus». https:/www.hij.ru/read/articles/chemistry/

6.3. IlepeyeHb NPOrpaMMHOro odecneyeHust
6.3.1 Wurepuet-6paysep - Chromium
6.3.2 OducHerii maker - LibreOffice
6.4 TlepeueHb HHGPOPMANMOHHBIX CHIPABOYHBIX CHCTEM
6.4.1 NCC «Koncynprant Ilmoc»
6.4.2 NCC «["apanT»
7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCIUIIJINHBI (MOYJIS)

7.1

INomerenuns 11 MPOBEACHHUS BCEX BUIIOB pabOT, IPEAYCMOTPEHHBIX YUEOHBIM IIAHOM, YKOMILIEKTOBAHBI
HEOOXOIMMOH CTICUATTN3NPOBAHHOM YI€0HOI MEOEIIbIO M TEXHUIESCKUMH CPEJICTBAMH O0yUCHHS

8. METOAUYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MOZY JIS)

MCTOZ[I/I‘JGCKI/IG YKa3zaHudg 0 OCBOCHUIO AUCHUINIMHBI IPEACTABJICHBI B HpI/IJ'IO)KeHI/II/I 2K pa60qel71 nporpamMme JUCHUTIIIAHBI.
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Ipnaoxenune 1

®OH/J ONEHOYHbLIX CPEJACTB

OVIIL.07 Xumus

1. Onucanne nokasareJsieil 1 KpUTepUeB OLEHUBAHUS KOMIIETEHIUH HA Pa3IUuYHbIX 3Tanax
ux ¢popMUpOBaHNs, ONTUCAHME IIKAJ OLeHUBAHUA

1.1 IlokazaTenu U KPUTEPUU OLICHUBAHUS KOMIIETCHITHI:

YV]I, cocraBistonime ITokazarenu Kpurepuu ouenuBanust CpenctBa
KOMIIETEHLINIO
OLICHUBAHUS OLICHUBAH
ns
3HaThb: CdpopmupoBaBmmecst Yporenn 3HaHM o | 113 (1-10),
CHCTEeMATHYeCKHE 3HAHUA O | TEOPETUUECKUX ocHoBax | T (1-25),
— TCOPCTHYCCKHUC OCHOBBI | TEOPETHYECKHUX OCHOBax | Heopranuieckor xumuu, cocrase, | A (1-80)
HEOPraHWYECKOU XUMUH, HEOPraHWYEeCKOW XUMHH, COCTaBe, | cTpoeHue u XUMHYECKHIX
—  COCTaB, CTpOEHHE u | ctpoenue u XUMHUYECKUX | CBOMCTBaX OCHOBHBIX MPOCTHIX
XUMHUYECKHE CBOlicTBa | CBOMCTBAX OCHOBHBIX NPOCTBIX | BEIIECTB u XUMHUYECKUX
OCHOBHBIX MPOCTBIX BEIECTB M | BEWECTB 1 XHMHYECKHX | COSMHEHMUI; COCTABE, CTPOCHHE 1
o COEMHEHUH; coCTaBe, CTPOEHHUE U | cBoiicTBax OpraHUYECKUX
XAMHUYECKUX COCIVUHEHUI; . .
CBOMCTBax OpPTaHUYECKHUX | BELIECTB, MIPEICTABICHUM
B fOCTaB’ CTpOCHHC 1| gemects, NPEACTaBJICHUH | OCHOBHBIX KJIaCCOB OPIaHMYECKUX
CBOMCTBA OPTaHUHCCKUX | cHOBHBIX KIACCOB OPraHMYECKUX | COEMHEHHI; OCHOBax
BCIIECTB —  MPEACTABICHUH | coenunenmuii; OCHOBaX | pusnueckoit XUMHHA Kak
OCHOBHBIX KJIaCCOB | (u3udeckoit XAMUU KaK | TEOPETUYECKOT O ¢dbyHIameHra
OPraHUYECKUX COEIUHEHMU; TEOPETHYECKOTO ¢yHIaMeHTa | coBpeMeHHON XHUMHUHU; OCHOBaX
—  OCHOBBI (busnuecKoi COBPEMEHHOW XMMHH; OCHOBAaX | XMMUYECKOU KAHETUKU u
XMMHH KaK TEOPETHYECKOro | XHMHUECKOi KUHETHUKU u | KaTanusa, MeXaHH3Ma
dyHzaMeHTa COBpeMeHHOj1 | KaTaInsa, MEXaHH3MA | XUMIIECKHX peaxuui,
XUMHH: XUMHYECKUX peaxuuii, | anexrpoxumum; OCHOBHBIX
. | anexTpoxumuy; OCHOBHBIX | 0COOEHHOCTSIX CBOICTB
— OCHOBHI XUMHICCKOM | 0 GennocTsx CBOWCTB | BHICOKOMOJICKYJISIPHBIX
KAHCTHKH 1 KaTajnsa, | ppicokoMomeKyIapHbIX COCTMHEHHUH, OTIMYAIONINX HX OT
MCXaHHW3Ma XUMHICCKHX | coenuHeHuid, OTIMYAIONIMX UX OT | CBOWCTB HHU3KOMOJIEKYJISIPHBIX
PEeaKIuii, SIICKTPOXUMHUH, CBOICTB HU3KOMOJICKYJISIPHBIX | COENUHEHUH, NPUHLUIAX CUHTE3a
— OCHOBHbIE OCOOEHHOCTH | COeTMHEeHUI, NPUHIMIAX CHHTE3a | MOJIMMEPOB,  UX  CTPYKTYpBHI,
CBOMCTB MOJMMEPOB,  UX  CTPYKTYpBHI, | GU3HKO-MEXaHHMUECKHX CBOWCTB M
BBICOKOMOJIEKYTIAPHBIX (U3UKO-MEXaHUYECKUX CBOMCTB U | 00JIACTH MX NIPUMEHECHHUS;
COeMHEHHI, OTIMYAIOMUX ux | 00TACTH UX MPHMEHEHHUS;
oT CBOICTB
HU3KOMOJIEKYJISIPHBIX
COCIUHECHHUM,
—  [PUHLMIEL CHUHTE3a
IOJIUMEPOB, UX  CTPYKTYpY,
(U3UKO-MEXaHUYECKUX
cBOMicTBa MW  00JMacTM  uX
IIPUMEHEHUS;
Ymers: Cdopmuposapmmuecs — YpoBennb ymenus paGorars | 113 (1-10),

T (1-25),




— paboTate ¢ MPOCTEHIIMMHU
anmapatamy, npubopamMu U
CXEMaMH, KOTOpBIE
UCIOJIb3YIOTCS B XUMHUECKUX U
TEXHOJIOTMYECKHUX
nabopaTtopusix, M TIOHHUMAaTh
IIPUHLIMIIBI UX ACUCTBUS,

— OpPUEHTHPOBATHCS B
COBPEMEHHOMU u BHOBb
CO37]aBacMOM TEXHUKE C LEJbIO
ee ObICTPOrO OCBOCHHH,
BHeApeHUS H  3(P(HEKTUBHOTO
HCIIOJIb30BaHUs B
IIPAKTHUYECKOU NEATEIbHOCTH.

cUcTeMaTH4YeCKHe  yMeHHs
paboratb ¢  mpocTeHmMMHU
ammaparamu, HOpudopaMu U
CXeMaMH, KOTOpBIE
UCIIOJIb3YIOTCSl B XUMUYECKUX U
TEXHOJIOTUIECKUX

naboparopusx, W TIOHUMATh

MPUHIIUIIBI UX T1EUCTBHUS;
OpPHEHTHPOBATECSI B COBPEMEHHOM
U BHOBb CO31aBaéMOH TEXHHKE C
IEeTBI0 €€ OBICTPOTO OCBOCHHS,
BHEeIpeHUsT U 3PPEKTUBHOTO
HCTIONB30BaHUsl B IPAKTUUECKON
JIeSITEITEHOCTH.

C IPOCTEHIIMMM aIIapaTaMu,

npubdopamu u cXeMaMu,
KOTOpbIE  HCIOJB3YIOTCS B
XUMHYECKUX u
TEXHOJIOTHUECKHUX

naboparopusx, M TOHUMATh

MPUHLIUIBI UX IEUCTBUS;
OpPHEHTHPOBATLCSI B COBPEMEHHOMN
M BHOBBL CO3/IaBa€MOM TEXHHKE C
LENBI0 ee OBICTPOro OCBOEHHSA,
BHeJIpeHUST © 3P PEeKTHBHOTO
UCIIOJIb30BaHMSl B HPAKTUYECKON
JIeSITEIIbHOCTH.

A (1-80)

Biaagern:

— IpUeMaMu  TPaKTHYECKOTO
BIIQ/ICHUS XUMHYECKON
MOCYJI0H, 1a00paTOPHBIM
o0opyaoBaHuEeM U Tpudopamu,

a TaKXC MCETOJaMH PCUICHUA

KOHKPETHBIX 3a1a4 u3
pa3IUYHBIX 00JIaCTeN XUMUH,

— MEeTOoJaMH Jienath
MPOCTEUILINE OLICHKU 51
pacueTsl TUTSE aHanM3a
XUMHUYECKUX SIBJICHUI B

UCIIONIb3YEMOM ammaparype u
TEXHOJIOTMUECKUX MpOLieccax

— CoopmupoBasmuecs
CHCTeMAaTHYeCKHe BJIaJeHHsA
rpueMamMu MPaKTUYECKOTO
BJIAQJICHUS XUMHUYECKOH
MIOCYJI0H, 71a00paTOPHBIM
obopyoBaHHEeM W TPUOOpaMH,
a TaKkXke METOJaMH peuIeHUus
KOHKPETHBIX 3a1a4y u3
pa3IUYHBIX 00JacTel XUMHUH,
METOJIaMH JIe1aTh MpOCTeHIne
OLICHKU U PaCUeThl JIJISl aHAIN3a
XUMHUYECKHUX SBJICHUN B
HCIOJIb3yEMOM ammaparype u
TEXHOJIOTMUYECKUX MpoIeccax

YpoBeHb BJajeHust

npueMamu MPAKTUYECKOTO
BIIaJICHUS XUMHUYECKON
MOoCy 101, 71a60paTOPHBIM
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HpaKanecKaﬂ paﬁoTa Ne 1. Orlpezle.ﬂe}me CTCICHHU OKMUCJICHHUSA 3JICMECHTOB B CJI0KHBIX BCIICCTBAX

Ha ocHoBe IICXD.
[Ipu cocraBneHnr XUMUYECKHX (POPMYI MOXKHO COOIIOIATh CIEIYOIINUN TOPSIIOK AeHCTBUI:
1. [Ty T psIoM XMMHUYECKHE 3HAKHU 3JIEMEHTOB, KOTOPBIE BXOAAT B COCTAB COCAMHEHUS.
2. Han 3HakaMy XUMHUYECKUX AJIEMEHTOB MPOCTABISIOT UX BAJIEHTHOCTb.
3. OrnpenensoT HauMEHbIIIee 00INee KPaTHOE YHCEeN, BBIPAKAIOIIMX BaJIGHTHOCTh 000WX
3JICMCHTOB.
4, JleneHneM HaMMEHBIIETO OOIIEr0 KPAaTHOTO HAa BaJCHTHOCTh COOTBETCTBYIOIIETO

AJIeMEHTa HaXOAAT UHACKCHI (MHIIEKC « 1) He MUIIYT).

3aganue 1. J[aHbl XUMHUYECKHE CHMBOJIBI JIEMEHTOB M yKa3aHa MX BaJIeHTHOCTh. COCTaBbTE COOTBETCTBYIOLIHE

XUMHYECKUE (POPMYJIBL:
I 1 vV v I

m vi 1o 1 o Iv I

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




3aganue 2. CocraBbre hopmyinbl okcunos: menu (1), sxenesa (II1), Boasdpama (VI), xenesa (II), yrmepoga (IV),
cepsl (VI), omosa (IV), mapranta (I11).

Crenenb OKMCIIEHHs, KaK Y CBOOOJHBIX aTOMOB PaBHA «HYJIIO», TaK M 'y aTOMOB, BXOJSIIHMX B COCTAB HEMOJSIPHBIX
monekyir: Hy’, O,°.
B COeIMHEHHMAX CyMMa 3HAYCHHMI CTENEHHM OKMCIEHHS PaBHA «HYIIO». JTO MO3BONSET BBIYMCIUTH CTEIEHb
OKHCJIEHUS OHOTO XHUMHYECKOTO 2JIEMEHTA, ECIIU U3BECTHBI CTENEHH OKHMCIEHHS IPYTHX XUMHIECKUX JJIEMEHTOB B
nanHoM coeauaeHnu: Ko,'Cr,O72:

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

2+2x-14=0

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

3aganue 3. OnpenenuTe CTeNeHb OKUCIIEHUS Maprania B coeauHeHusIX KoMnO, 1 KMnOs.

3ananue 4. OnpenenuTe CTENEHb OKUCICHUS W BAJICHTHOCTh B CICIYIONIHMX OPraHUYECKUX COCIUHEHHSX aToMa
«C»: B Oyrane; aTeHe; otuHe; Oyrtaamene — 1,3; sranmuoie — 1,2; 6eH3ose; 0CH30MHOM KUCIO0TE; TPOITaHOHE -2.

IIpakTyeckas padora Ne 2.PacueTHble 3aJa4M HA HAXO0XK/AEHUE OTHOCUTEJIbHOMH MOJIEKYJISIPHOM
Macchl, ONpeeIeHHe MacCcoOBO# 101 XHMHYECKHX 3JIEMEHTOB B CJI0KHOM BellleCTBe.

1 BapuaHTt

1) Haiitu oTHOCHTENBHYIO MOJIEKYIIsSIpHYIO Maccy BemecTB: Ca(OH),, BaSO,, CuO;

2) Ompeaenutb Kakoe YUCIIO MOJIEKYJ cosepkuTcs B 3 Moab H,SOy;

3) Omnpenenuth Maccy 3 Moib Os;

4) Beraucauts dkBuBaieHTHBIC Macchl BemecTB: HCL, NaOH, CaSOy;

5) Beruucnute MaccoBblie 10 (B %) anemeHToB B BenjectBax:MgO, CuSOy;

6) CKoJIbKO MOJIb aMMHUaKa COJIEP’KUTCS IPU HOpMaJIbHBIX yciIoBUsAX B 10 1 emkocTu?
2 BapHMaHT

1) Haiitu oTHOCUTENBEHYIO MOJNEKYJIIpHYIO Maccy BemecTB:Fe(OH);, KCl, Na,SOy;

2) OmnpenenuTs Kakoe YHCI0 MOJIEKYJ coAepKuTcs B 5 monb Fe;

3) Omnpenenuts Maccy 0,2 moJib S;

4) Beruucauts 3xBHBaNieHTHBIC Macchl BemecTB: KOH, H,S, CuSO;;

5) Bwraucnute MaccoBblie g0 (B %) anmemenToB B BemecTBax:NaOH, KCl;

6) CKoJIbKO MOJIb aMMHUaKa COJICPKUTCS IPU HOPMAJIbHBIX YCIOBUAX B 15 11 emkocTH?

IIpakTuyeckast padora Ne 3. CocTraBjieHHe YPABHeHUI peaknuii coeANHEHNs, PA3JI0KeHHS,
3aMelleHus, o00MeHa.
3ananue 1. Kakas u3 cxeM COOTBETCTBYET PeakiisIM OOMEHa:
1) FeCl; + KOH —*
2) Fe+Cl, —*
3) CuSO4+Fe —»
4) Hz + Nz —

3ananme 2. B pe3ynprare Kakoi U3 peakmuii ra3000pa3HbIe BEMIECTBA MPEBPAIIAOTCS B TBEPIOE BEIIECTBO?
1) NH; + HCI = NH.(CI;
2) Nz + Oz = 2NO,
3) Hz + C12 = ZHCI,
4) CaCO; = CaO+CO:..

3aganue 3. Ykaxure cymmy KO3 GHUIIMEHTOB B YPaBHEHNH, OMTUCHIBAIOIIEM PEAKIIII0 OOMEHa:
1) SOz + HzO = HzSO4;
2) 2KCl0;-2KCl +30;
3) 2NaOH + MgSO, = Mg(OH); + 2Na,SOx;
4) Zn + CuSO4 = ZnSO, + Cu.

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



4) Ca(HCO:s), —

3ana}me 5. 3aKOHYUTE YpaBHCHU. 3amnucarts UX B MOJICKYJISIDHOM U NOHHOM BU/IC. C,Z[eJ'IaTL 3aKJIFOYCHUC
0 BO3MO>KHOCTH ITPOTEKAHUS ITUX PEAKIUH.

1) NA2S +FeSO4 —»

2) NA2CO3 +CaCl2 —*

3) H,SO,+KOH —*

4) FeS + HCI —

5) HNO,+NaOH —»

6) CaClL+HNO; —>

7) CaCO;+HCI —»>

8) NaNO; + BaCl, —>

3apanmue 6. Vicrionb3ys COKpalieHHOE HOHHOE YpaBHEHNE, COCTaBUTh MOJICKYJISIPHBIC YPABHEHUS PEaKITHH:
1) H'+OH %  H0
2) AI(OH); + 3H—> Al + 3$120
3) Pb* +H,S —» PbS ¥2H'
4) NH,/+ OHF —» NH3?+ H,O
5) Cr*+30H __» Cr(OH
6) CO> +2H —» CO, fr H,0

IpakTnuyeckas: padora Ne 4. CocraBiieHue peakuuii HOHHOr0 00MeHAa IyTeM COCTABJIEHHMS UX
NMOJHBIX U COKPAIIeHHBIX HOHHBIX YPABHEHUIA
3aganue 1. CocTaBUTh ypaBHEHHUS pEaklMd MOHHOTO OOMeHa MEeXIy 3aJaHHBIMH BELIECTBAMH MOJEKYIAPHOH U
WOHHOH popme:

I BapuaHT: cyibdat Kanus ¥ TUAPOKCU Oapus
THAPOKCH] KaJusl U XJIOPUJ MarHus
KapOOHAT KaJHs M a30THAs KHCIIOTa
THJPOKCH/] HATPHUS B CEPHHUCTAs KUCIIOTA.
cynbdat HaTpus ¥ HUTpAT Oapus
XJIOPUJI JKeNe3a U TUIPOKCH Oapus

IT BapuaHT: KapOOHAT HATPUS U XJIOPU KaJIbIIUs
HUTpAT MeIH U cyib(dara xenesa
TUJPOKCHUJ] HATPUS U CEPHOUM KHUCIOTOMU
HUTpAT aAJTIOMUHUS U XJIOpUIA KaJTus
(hropua cepedpa U COISIHON KUCITOTOMH
CWJIMKAT HATPUS 1 OPOMHM]T MarHus

II1 BapuanT: dochat kanug U cyITbGUT MarHust
XJIOPHUJL ATIOMUHHUS ¥ THIPOKCHUIT HATPUS
HHUTPAT [IUHKA W TUAPOKCH]] KaJINs
cepHast KHCJIOTa ¥ THIIPOKCHT JINTHS
KapOOHAT HATPUs U HUTpAT Oapus
XJIOpUJ IMHKA U Pocdat Kanus

3aganme 2. CocTaBUTh MOJEKYJSPHbIE YPAaBHEHUS pPEAKIMH, CYIIHOCTh KOTOPBIX BBIpa)KaeT CIEAYIOLIHe
COKpAILlCHHBIE HIOHHBIE YPAaBHEHUS:

[ 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

I1 BapuanT: Fe*+20H=Fe (OH),|
Ag+Cl=AgCl|
Ca’™+S*=Ca S



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

I11 Bapuanr: Ba>+S0O*s= BaS0.|
Cu®*+2 OH=Cu (OH),|
2H™+2 OH=2 H,O
Cr¥*+ 3 OH'=Cr (OH) |
2H'+ CO*3= CO,1+H,0O

IIpakTnyeckas padora Ne S. Pemmienne 3ananuii Ha npuMenenne npuHouna Jle-llarenne

1. 15 KaKuX peakIuii MPUMEHUM 3aKOH JeHCTBUSA Macc? UTo xapakTepu3yeT KOHCTAaHTa CKOPOCTH PEaKIIIH ?

2. Kak 00bsICHUTD BIUSHHIE TEMIIEPATYPHI HA CKOPOCTh XUMHUUECKON peaKuu?

3. Kak 0OBsICHUTD yCKOpEHUE XUMUYECKOW peakIiy ToJ AercTBueM Katanuzaropa? 4. Kakoil ¢pusudeckuii cMbICIT
“MeeT KOHCTaHTa XUMUYIECKOTO paBHOBecHs? UTo OHa XapaKTepHu3yeT.

5. Uem oTiiMyaeTcs UCTUHHOE paBHOBecHE OT JIoxkHOro? K kakomy u3 HuX npumeHuM npuHuun Jle-Ilarense?

6. Kak m3MeHHUTCS CKOPOCTh NPSAMON U CKOPOCTh OOPAaTHOM peakyy MpH yBEIMUYEHUH JaBieHus B 3 paza? 2NO +
02 2NO2. IIpousoitaer 11 CMEIICHUE PABHOBECHS?

7. Xumnyeckas peakuus npu 10°C 3axkanumBaercs 3a 8§ MuHyT. [Ipu kakoit TemmepaType OoHa 3aKOHUMTCS 3a 1
MUHYTY NIPH TEMIIEPATyPHOM KO3 PHULIMEHTE paBHOM 27?

8. Peaknms maer cormacHo ypasHenmro H2 (r) + I2 (r) = 2HI(r). HavanpHble KOHIIEHTpAMK peardpyrONInX

BeniectB Obut paBubl: [H2] = 0,1 mone/m; [12] = 0,5 monb/n. PaccuurtaiiTe KOHIEHTPAIIMM BCEX YYAaCTBYIOIIUX B
peakiuu BEIEecTB, OCIe TOro Kak mpopearuponaiio 50% Bogopona.
9. Ilpu cocrossHum paBHOBecus B cucteme: 2502 + O2 2SO3 KOHLEHTpalUH YYaCTBYIOIIMX B PEAaKLUU BEILECTB
paBHbEL: C(SO2) = 2 mons/m; C(O2) = 1 moms/m; C(SO3) = 3 monp/n1. PaccuuTaTh: a) KOHCTAHTY pPaBHOBECHS; O)
ucxoansle koHneHTparmu SO2 u O2; B) HampaBiIeHHE CMEIUICHHS PABHOBECHS INPH yBEIWYEHWU KOHLEHTpPAIUU
SO3

IIpakTuyeckas padora Ne 6. HomeHK/IaTypa HeopraHmdecKUX BellleCTB: Ha3BaHHMe BellecTBA HCXOAs U3 HX
XHMHU4YECKOi (pOpMYJIbI HJIIM COCTABJICHUE XUMUYECKOi (pOpMY.Ibl HCXOAA U3 HA3BAHMSA BeleCTBA 110
me:xkayHapoaHoii (MIOITAK) niu TpuBUaIbHOH HOMEHKJIATYpe

Ha3zoBure cienyromue coequHeHHUs:

I Oxcuabl
1. Mn207
2. A1203
3. K,O
4. NO
5. BaO
6. CIZOS
7. SOs;
8. Crzo3
9. Si0;
10. ZnO
II OcHoBaHus
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),
II1 Cpeanue coan
1. AgCl
2. Na3ASO3

3. FCQS3



4. CI‘(CIO4)3
5. KyCO;

6. PbSO.,

7. Zl’l3(PO4)2
8. CUJz

9. Ca(N03)2

10. Alz(CI’O4)3
Hanumure CJeaAyoIue COCIUHCHU S

OKcHa KaIbIus
Oxkcun yraepona (IV)
Oxcunp mapranna (1I)
Oxcnp xenesa (I11)
Oxcup cepeOpa
Oxcun 6poma (VIII)
Oxkcun memu (1)
Okcun azorta (V)
Oxcun 6opa
. Okcun Bogopoaa
. I'mapoxcun 6apus
. I'mapoxcunm xpoma (I1I)
. Tunpoxcun amoMuHus
. I'mapoxcun xenesza (II)
. Tunpoxcun pyouaus
. I'mapoxcun Bucmyrta (I1I)
. 'mmpoxcua xkaamust (1)
. I'mmpoxcun raduus (IV)
. I'mmpoxcua npuaus (111)
. I'mapokcuna cTpoHuus
. Cynetur pydunus
. bpomuz kagmus (II)
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IlepmaHranat cTpoHLUS
. Hurpur xeneza (I1I)
. Jluxpomar HaTpus
. Apcenat meau (1)
. Anerat xpoma (III)
. @ropua UMHKA
30. Cynbdar mapranna (II)
IV Hanmmmure dopMy bl cJIeAVIONINAX COCIMHEHMI:
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1. mepmanranat kobanbta (II)
2. okcux cepsl (IV)

3. rungpokcu xenesa (I1I)

4. docoar meau (1I)

5. cepHHuCTas KUCJIOoTa

6. cynsduza xpoma (I1I)

7. OKCHJI IUTHS

8. cuiuKaT HaTpHs

9. THUAPOKCHUI KaTbITUSI

10. MBITIIBSIKOBAsE KUCIIOTA

IIpakTHyeckasi padora Ne 7. KayecTBeHHbIe peakIiii HA HEOPraHMYeCKUe COeANHEeHM.
3agaua Ne 1. B Tpex nmponymepoBaHHbIX npodupkax (Nel, Ne2, Ne 3) comepxarcs pacTBOpHI BEUIECTB:
a) IUCTWUTMPOBAaHHAs BOJA,;
0) pacTBOp COJISTHON KUCIIOTHI;



B) pacTBOp TMAPOKCUAA HATPHAL.
OnpenenuTe ¢ MOMOIIBIO HHANKATOPA, B IPOOHUPKE O KAKUM HOMEPOM HaXOUTCS PACTBOP YKa3aHHOTO BEIIECTBA.

Onpenensiem | IIpodupka [Ipobupxka [Ipobupxka
oe Nel Ne 2 Ne 3
Beliec

TBO

JlobGaBnsiemoe

BEILIECTBO

1) Ipusnax xumuueckoti | Ilpuznax xumuueckoti | Ilpuznax XUMUYECKOU
peaxkyuu peaxkyuu peaxkyuu

BriBog; Xumuueckas hopmyiia Xumuaeckast ¢dopmyna | Xumuueckas dhopmyna
BELIECTBA- BEIIECTBA- BEIIECTBA-

3agaya Ne 2.

B matu nporymepoBaHHbIX Tpobupkax (Nel, No2, Ne 3, No 4,Ne 5) comeprkaTcst pacTBOpPHI BEIIECTB!

a) pacTBOp XJIOPHIA ATIOMUHUS;

0) pacTBOp XJIOpH/Ia MarHUS;

B) pactBop xiopuza xenesa (I1);

r) pacTBOp Xyopuna xenesa (I111);

1) pactBop xyopuzaa meau (1)

OmnpenenuTe ¢ MOMOIIBIO OAHOTO PEaKTHBA, B IMPOOHPKE MO KaKMM HOMEPOM HAaXOAUTCS PACTBOP YKAa3aHHOI'O

BeliecTBa. Pe3ynbTarhl 0hopMuUTE B TAOJIHUIIC

Omnpenensemoe | [Ipobupka [MpoGupka [Ipobupka [Ipobupka [Ipobupka
BemectBo | Nel Ne 2 Ne 3 Ne 4 Ne 5

JlobGaBnsemoe

BEIIECTBO

1) Ipusnax Tpusnax Ipusnax Ipusnax Ipusnax
XUMUYECKOU XUMUYECKOU XUMUYECKOU XUMUYECKOU XUMUYECKOU
pearyuu pearyuu pearyuu pearyuu pearyuu

BriBox: XuMudeckas XuMuueckas Xumudeckas XuMHuJeckas XuMudeckas
tdhopmymna ¢dopmyna tdhopmyna dhopmymna ¢dhopmymna
BEIIECTBA- BEII[SCTBa- BEIIECTBA- BEIIECTBA- BEIECTBA-

CocraBpTe MATH YpAaBHCHHUH XMMHUUYECKUX PEAaKIUU B MOJEKYJSIPHOM, TIOJHOW M COKpallleHHOH MOHHOW (hopmax.
VYkaxure NpU3HaK XUMHUYECKON pEaKIiH.

3agaua Ne 3.

B nByx nmponymepoBanHbIx npobupkax (Nel, Ne2) comepkarcsi pacTBOPHI BEIIECTB:

a) pacTBOp XJIOPHIA ATFOMUHUS;

0) pacTBOp XJIOpH/IA ITUHKA;

OnpeenuTe ¢ TOMOIIBI0 OJHOTO PEaKTHUBa, B MPOOHMPKE MOJ KAKMM HOMEPOM HaXOJHUTCS PacTBOP yKa3aHHOTO
BelecTBa. Pe3ynbTathl 0pOpMHUTE B TAOIHUIIE

IMpakTuyeckas padora Ne 8. Pemrenne 3a1a4 (Ha U30bITOK/HEAOCTATOK U BBIX0/ NPOAYKTOB
peakuun).

3apaua 1. Ha 200 r 10%-ro pactBopa cepHoil KuUCIOThl noaercteoBanu 40 r okcuaa amoMmunus. Haliaure maccy
00pazoBaBIICHCS BOIBI.

3anaua 2. Ha 40 r okcuma meau(ii) moaeicTBOBAIM PacTBOPOM CEPHOM KHCIIOTHI, coaepKaniuM 49 r 6e3B0THOTO
BeniecTBa. Haiimure Maccy oOpa3oBaBILIEHCs COJH.

3agaua 3. Ha 300 r 20%-ro pactBopa xyopuaa Harpus nozeiicrsoBaiiv 100 r 10%-ro pacTBopa HUTpaTa cepedpa.
Haiigute maccy ocazka xiopuna cepeodpa.

3agaya 4. Ha 40 r amomunus, cogepxamero 10% npumeceit, noneiictBoBanu 100 r 10%-i consiHOM KUCIIOTEHI.
Haiinnre Maccy oOpazoBaBIierocs XJIopuaa aTfOMIHHS.

3agauya 5. K 100 mun 10%-ro pactBopa rumpokcuaa kamus miotHocteio 1,11 r/mn mpubasumm 200 mn 28%-ro
pacTBopa a30THOM KUCJIOTHI INIOTHOCTHIO 1,21 r/mi. HaiinuTe maccy oOpa3oBaBuieiicst COIH.



3agaya 6. K 400 mn 20%-ro pactBopa kapOoHata HaTtpus ¢ IUIOTHOCTHIO 1,18 r/mi mpubaBuim pacTBOD,
coaepsxkamuii 40 T consiHOM KucioThl. Haliute Maccy xjiopuaa HaTpusl.

IIpakTuyeckas padora Ne 9. Homenkinarypa IUPAC: npuHnmnsl 00pa3oBaHusi HA3BaHUIA,
CTAPUIMHCTBO (PYHKUMOHAJBbHBIX I'PYIIL, HX 0003HAYeHUEe B npedukcax u cypdukcax Hazpanui
OpraHu4ecKux BellecTn

1. 1.Kakas w3 NpUBOAMMBIX HHXE COKpAIEHHBIX CTPYKTYpHBIX (hopMys H300paskaeT OKTaH?
CH3(CH2)8CH3; (CHz)g; CH3(CH2)6CH3

Hazosure panukan CH;CH,CH,CH; —

HazoBuTe METUIAMATUIMETAH IO CUCTEMATUYECKONH HOMEHKJIAType.
Hanummre cTpykTypHyto GpopMmyity: S-MeTuirentesa-3.

Hanumure cTpykTypHyto ¢popMyily rekcagueHa-1,3-un-5.

Hanummre yriepoaHslil ckeaeT HUKIONEeHTeHa.

HazoBute cTHpos 1 KyMOJI 110 CUCTEMAaTHYECKOW HOMEHKIIATYPE.
Ha3zoBute no panmoHanbHOM HOMEHKIIAType 2-MEeTUINPONAaHO-2.

. HazoBute 1o cucreMatnueckoil HOMEHKJIAType NTUKPUHOBYIO KUCIIOTY.
10. HazoBuTe 1o cucreMaTHuecKoi HOMEHKJIAType TPOTHUII.

11. [IpuBenuTe CTPYKTYPHYIO (GOPMYITY 3-XJIOpIEHTaHAIS.

12. TlpuBeaute cTpyKTypHYIO hopmyiny 3-MeTunOyTaHOHA-2.

13. [IpuBenuTe CTPYKTYPHYIO (OPMYITY TeKCEH-3-0BOM KHCIOTHI.

14. KakoBa cTpykTypHas ¢popMmyina l-mMetuinnponunanerara?

DN U R W

IIpakTnuyeckas padora Ne 10. CocraBijieHue ypaBHeHH XUMUYECKHX PeaKluii, cxeM peakuuii (B ToM yucie
M0 MpeNJI0KEeHHBIM LeNoYKaM NpeBpalleHuii), XapaKkTepu3yolUX XUMUYeCKHe CBOHiCTBA OPraHUu4ecKuX
COeNHEHN i OT/AEJBHBIX KJIACCOB Mpe/leJIbHBIX H HellpeAeJbHBIX YIJIeBOI0POA0B

Bapuant 1
1. CoctaBuTh ypaBHEHHs peakiuii, ¢ MOMOIIbIO KOTOPHIX MOKHO OCYIIECTBHUTH IPEBpAIICHUs. YKa3aTh YCIOBHUS
NPOTEKAHUS U THIT PEaKIHH.
Kap0un aoMuHusi — MeTaH — XJIOPMeTaH — 3TaH — 3TeH — 3THH — 3TaHAlIb
2. 3ayia4a onpesenuTh 00beM XJI0pa, He0OXOAUMBIH 1uId omydeHus 11,251 xmopmeTana.

Bapuant 2
1. CoctaBuTh ypaBHEHHs peakiluii, C MOMOIIBIO KOTOPHIX MOKHO OCYIIECTBHUTDH MPEBPAIICHUS. YKa3aTh YCIOBHUS
IIPOTEKAaHUs U THII PEaKLU.
Oxkcna Kaabuys — KapOuJ KaJIbIU—aleTHJIeH — 3THJIeH — MOJUITHIeH
! !
0CH30J1 3TaHOJI
2. 3agaya. Kakas macca 92% 3TuiioBoro cnupra HeoOxonuma Ais nonydenus 1,121 stunena?

Bapmuant 3
1. CoctaBuTh ypaBHEHHsI peakiuil, ¢ MOMOIIbIO KOTOPHIX MOKHO OCYILIECTBUTH IpEBpAIleHUs. YKa3aTh YCIOBHUS
NPOTEKAHUS U THIT PEaKIHH.
ITaHOJ — 3THJIEH — alleTHJIeH — 0eH30J1 — XJI0pOeH30J — ¢eHoJ
!
XJIOp3TaH
2. 3apmava. Ompenenuth Maccy O€H3051a, KOTOPYIO MOKHO TOJY4YHTh W3 567 aneTusieHa, €ciu A0S
BBIX0/1a MPOJyKTa cocTaBisgeT 60% OT TeopeTHUeCKH BO3MOXKHOTO?
Bapuanr 4
1. CoctaBuTh YpaBHEHHUS PEAKIINIA, C TTOMOIIHIO0 KOTOPHIX MOYKHO OCYIIECTBUTH MPEBpAIeHHs. YKa3aTh yCIOBHS
IIPOTEKAaHUs U THUII PEaKLUN.
MeTaH — XJIOPMeTaH — 3TaH — 3THJIeH — 3TAHOJ — 3TaAHAJIb
l
aneTuJieH
2. 3agava. Kakyro maccy 3TWJIOBOrO CIUpTa MOKHO IMOJIyYWTh rujapatanueit 1125 sTuiena, eciau J0is BbIXOJa
npoaykra coctapisieT 80% OT TEOPETHUECKH BO3MOKHOI0?

Kputepun onenkn:



S GanuoB BBICTAaBISIETCS, €CIM paboOTa BBIIOJHEHA B MOJHOM 0OOBEME C COONIIOJCHHEM HEOO0XOIUMOI
nociesoBaTenbHOCTA. CTYICHT PaboTall MOJHOCTHI0 CAMOCTOSATENHLHO: TIOA00paTH HEOOXOIUMBIE JUTS BBITTOTHEHUS
npeajraracMbIxX pa60T HUCTOYHUKHU 3HaHI/II‘/‘I, ITOKa3aJIn HeO6XOI[I/IMBIe IJid  TPOBEACHUA TIPAKTHYCCKUX U
CaMOCTOSITEIbHBIX PAa0OT TEOpEeTHUECKHE 3HAaHWS, NpaKTHYeCKHMe YMEHUS W HaBblku. Pabora odopmieHa
aKKypaTHO, B ONTHMAJBHOW JUIs (ukcanuu pe3yipTaTtoB (hopme. Dopma (QuKcaluy MaTEpUAIOB MOXKET OBITh
NpeIOKEHa TIPeroiaBaTelieM WIN BhIOpaHa CaMUM CTYJICHTOM.

4 63)1.]'[3 BBICTABJISICTCA, €CJIIN pa60Ta BBIITOJIHCHA CTYACHTOM B IMTOJITHOM O6’beMe U CaMOCTOATECIIBHO.

JlonyckaeTcss OTKJIOHEHHE OT HEOOXOAUMOW TOCIICAOBATEIBHOCTH BBITIOJHEHHS, HE BIHSIONIEE Ha
NPaBWILHOCTh KOHEYHOTO pe3yibTaTa (MepecTaHOBKa MyHKTOB THUIIOBOTO IUIAHA TPH XapaKTEPHCTHKE OTICIbHBIX
TEPPUTOPHI WM CTPaH U T.1.).

Hcnonb30BaHbl yKa3aHHBIE MIPENOJaBaTeIeM UCTOUHUKHM 3HAHWH, BKIIIOUasi CTPAHMIBI aTiiaca, TaOIuIbl U3
NPUIOKEHHUST K YYeOHWKY, CTpaHWIBI W3 CTAaTHCTHYECKMX COOpPHHKOB. PaboTa mokasaia 3HaHWE OCHOBHOTO
TCOPETUYCCKOTO MaTrc€puajla M OBJIaJCHUC YMCHHAMH, HeO6XOI[I/IMLIMI/I 1A CaMOCTOSTCIBHOI'O BBbIIIOJIHCHUSA
paboTsl. JlomyckaroTcsi HETOYHOCTH M HEOPEKHOCTh B 0OPMIICHHH PE3yIbTaTOB paboTEHI.

3 Oanna BBICTABIACTCS, €CNIM paboTa BBHIMOJHEHA U OGOPMIICHA CTYJCHTOM C TIOMOIIBIO MPENOAaBaTeNs
WJIM XOPOIIIO TIOJITOTOBJICHHBIX M YK€ BBIMTOJIHUBIINX HA "OTIWYHO" MaHHYIO paboTy CTyaeHToB. Ha BeIToMHEHNE
paboThI 3aTpayeHo MHOTO BpeMeHH (MOXHO JIaTh BOBMOKHOCTB JloJenaTh padoty noMa). CTyJeHT NoKa3al 3HaHUs
TEOPETUUECKOT0 MaTepHajia, HO HMCHBITHIBAJ 3aTPYJHEHHUS TPH CaMOCTOATENFHOM paboTe ¢ KapTaMH ariaca,
CTaTUCTUYCCKUMH MaTepHalaMy, reorpapuecKMMN HHCTPYMEHTaMHU.

2 Oania BBICTABIISIETCS B TOM cJydae, KOTJa CTYIEHT OKa3ajcs He IMOATOTOBICHHBIM K BBITOJHEHUIO STON
pabotel. [lonxydeHHBIE pe3ynbTaThl HE TO3BOJSIOT CHENATh MPABUJIBHBIX BBIBOJOB M IMOJHOCTBIO PACXOIATCS C
MOCTABJICHHON 11e1pt0. OOHAPYKEHO IMJIOXO0EC 3HAHUE TEOPETHUECKOrO MaTepuaja M OTCYTCTBHE HEOOXOIMMBIX
yMeHHfI. PyKOBOIICTBO U TIOMOIIb CO CTOPOHBLI IMPEIOoAaBaTC/IsI MW XOPOIIO IMOJATOTOBJICHHBIX CTYJACHTOB
HeA(EKTUBHBI U3-3a TIOXOU MMOATOTOBKHU CTYACHTOB.

CTyneHT B TeUEHHE CeMeCTpa JOHKCH BBIITOJIHATD BCE MPAKTHUSCKHUE 3aTaHMUS.
TecToBBIE 3aaHUA:

1. K kakoMy Kitaccy HEOpraHW9IeCKHX coeqrnHeHni oTHocuTes Mg(OH)2?
A. OCHOBHBIE CONN

B. ocHOBHBIE OKCHIBI

C. ocHOBaHUs

D. am¢orepHbIe THAPOKCUABI

2. K kakoMy KJ1acCy HEOPraHW4YECKHX COeAMHEHUI oTHOCUTCS P205?
A. KHCTIOpOAOCOAepIKaIlas KUCI0Ta

B. Heconeo0pasyroniui OKCH I

C. KUCIIOTHBIN OKCH

D. cpenusisa conb

3. KakoBa popmyna muruapodocdara Hatpus?
A. Na3PO4

B. Na2HPO4

C. NaH2PO4

D. NaPO2

4. ®opmyrna KUCIOTHOTO OKCHA, COOTBETCTRYIoMIero kucinore H3PO4:
A. P205

B. P203

C.PH3

D. H3PO3

5. Kakoe coennHeHue SBISIETCS IPEICTABUTENIEM KHCIOPOI0COAEPKALINX KHUCIIOT?
A. H2S03

B. HCI

C. H2S

D. SO2

6. Kakoe COCAMHCHUC ABJISICTCA MPEACTABUTCIICM HEPACTBOPHUMBIX OCHOBaHUIL?
AKOH

B. NaOH

C. Fe(OH)2



D. NH40OH

7. YKaxuTe psaJ COeIMHEHUHN, COIep KAl TOIbKO PACTBOPUMBIE OCHOBAHUA:
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. cpennss

B. ocuéBnas

C. cmenanHas

D. xucnas

9. Onpenenute tum comnu (CuOH)2CO3:
A. cpenuss

B. ocuésHas

C. cMenianHas

D. xucnas

10. YkaxuTe psn, coaepKaiuil TOTbKO KUCIOTHBIE OKCHUIBIL:
A. Na20, CaO, CO2

B. SO2, CuO, CrO3

C. Mn207, CuO, CrO3

D. SO3, CO2, P205

11. K kaxoii rpynme okcunoB oTHocuTcs BaO:
A. HecoseoOpasyromue

B. amdorepnsie

C. ocHOBHBIE

D. xucnorusle

12. C KaKuM M3 EPEYKMCIIEHHBIX BEIIECTB Oy IeT B3aMMOJEHCTBOBATH TMAPOKCHUL KAIIHSL:
A.Na20

B. SO3

C. Ca(OH)2

D. NaCl

13. Kakoe 13 BeIecTB MpU PACTBOPEHUH B BOJIE 00pa3yeT KUCIIOTY:
A. NaCl

B. CaO

C.S03

D. NH3

14. C pa30aBieHHON CEPHOI KUCIIOTON MOXKET B3aUMO/ICHCTBOBATD;
A Ag

B. Fe

C.Cu

D. Pt

15. Enxue ménoun 001a1a10T CBOMCTBOM pa3pylliaTh paCTUTEIbHBIC U )KUBOTHBIC TKaHU. TaKMMU CBOMCTBAMH HE
obOmamaer:

A. NaOH

B. KOH

C. LiOH

D. Cu(OH)2

. Ykaxure BCIIECTBO, KOTOPOC B paCTBOPE MOJHOCTBIO pacriaagacTCsa Ha MOHBI.
KapOOHAT KaJIbIUs
BOJA
cepHasi KUCIIOTa

QW



)

. THAPOKCH]I IIUHKA

. YkaxuTe BCIIECCTBO, paCTBOP KOTOPOTO HEC IMPOBOJUT SHCKTpI/ILICCKI/Iﬁ TOK:
XJIOPH] MarHUsI
cynbar 6apus
THIPOKCH] HATPHSI
. XJIOPOBOOPOJ

CSaw»3

. K anexTponuram oTHOCUTCS:
H2
MgO
Cu(OH)2

. Na2S0O4

SOw»

19. K HeanekTpoauTaM OTHOCUTCS:
A. kucmopon
B. Hutpar maraus
C. ruapokcuj Kanus
D. cynbhug HaTpus

20. KaTroHBI MeTalIa 1 aHMOHBI KUCIIOTHOT'O OCTaTKa 00Pa3yIOTCs MPHU AUCCOIUAIUH:
A. xjopumaa cepedpa
B. okcmpa xanenus
C. cynbdarta kamus
D. ruapokcuna 6apus

21. Yxaxute GopMyiy BellecTBa, IPU AUCCOLHUALNN KOTOPOT'O B KAYECTBE KATHOHOB 00Pa3yIOTCS TOJIBKO HOHBI
H+.

A. H2SiO3

B. NaH

C. H2S04

D. NaOH

22. K QJICKTPOJIUTAM OTHOCHUTCA KaXXA0€ U3 IBYX BCHICCTB!
A. XJopuja HaTpus U XJOPHUI cepedpa

B. ruapoxcun Hatpus u rugpokcu xenesa (II)

C. oxcup 6apust ¥ OKCH]T A TFOMUHHS

D. xapOoHat HaTpus ¥ KapOOHAT KaIHs

23. VYkaxwuTte psajg GopMyIt BEUIECTB, IPU JUCCOIMAINN KOTOPBIX B KAYECTBE KATHOHOB 00Pa3yIOTCs TOJIBKO HMOHBI
METAaIIOB.

A. AICI3, NaOH, Fe(NO3)3
B. KOH, Cu(OH)2, MgSO4
C. Ba(OH)2, AgNO3, Fe(OH)3
D. CaCO3, AICI3, Mg(OH)2

)
N

. Cymma k03¢ (HUIIMEHTOB B YPaBHEHHUHU DJICKTPOJIUTUYCCKON AUCCOLMALINY CYlb(aTa allOMUHUS PaBHA

A 3
B. 4
C. 5
D. 6

25. Cymma k03(h(HUIHEHTOB B YpaBHEHHHU 3JIEKTPOIUTHUECKON Arcconanny HuTparta xenesa (I111) pasna

<
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HHceTpyKIus 10 BBINOJTHEHHIO.
[Ipu BBHINOJIHEHNH TECTOBHIX 3aJaHUN OOYydalOIIMICS JOJDKEH BBHIOpATh OAMH MM HECKOJIILKO BEPHBIX

OTBCTOB U3 MPCAIIOKCHHBIX BAPpUAHTOB.
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46.
47.
48.
49.
50.

Kpurepun oneHnBaHus:

- 5 6aIoB BBICTABIIAETCS, €CIIH MTPABIIIbHBIE OTBETHI JaHbl Ha 85-100% Bompocos

- 4 Gasuta BBICTABISIETCSl CTYIEHTY, €CIIU MPaBUJIbHBIC OTBETHI 1aHbI Ha 65-84% BompocoB

- 3 GaJuta BBICTABISICTCS CTYIEHTY, €CJIM PaBUJIbHbBIE OTBETHI 1aHbl Ha 50-64% BompocoB

- 2 GaJuta BBICTABIISICTCS CTYIEHTY, €CJIU NIPaBUJIbHbBIE OTBETHI 1aHbl Ha MeHee 50% TeCTOBBIX 3a1aHUM

TeMblI JOKJIAJ0B 0 AMCHHUIIIMHE XUMUA:
BuotexHonorus u reHHas HHX)eHepus — TeXHoJIoruu X X1 Beka.
HanoTtexHonorus Kak MpUOPUTETHOE HATIPABICHUE PA3BUTHS HAYKH U TPOU3BOICTBA.
CoBpeMeHHBIE METOIbI 00€33apakKUBAHUS BOJIBI.
ANI0TpOMNHS METAJUIOB U HEMETAILIIOB.
Kuznp u nestenpaOCTh .M. Menneneena.
«IlepuoanueckoMy 3akOHy Oyayliee He TPO3UT Pa3pyIICHUEM. ...
Cuntes 114-ro snemenTa — TpuyM¢ poccUiCKUX (PU3UKOB-SIEPIIUKOB.
NzoTomnsl Bogopoa.
Hcnonp3oBanue pagnoakTUBHBIX U30TOTIOB B TEXHUYCCKUX IIETISX.

. PeHTreHoBCKOE M3IIy4YEeHHE U €r0 UCIOJIb30BaHUE B TEXHUKE U MEIUIMHE.

. PactBopsI BOKpyT Hac.

. Boma xak peareHT U Kak cpefa [uIsi XUMHYECKOTO Mpolecca.

. Tunsl pacTBOpOB.

. ’Kussb u gedarensHocTh C. AppeHuyca.

. YcTpaHeHue )KeCTKOCTH BOJIBI HA TIPOMBITIIIEHHBIX MTPEITPHUATHSX.

. Cepnas xuciora — «xj1ed XUMHUIECKON TPOMBIIIIICHHOCTIY.

. Mcnionb30BaHne MUHEPATLHBIX KUCIOT HA MPEATNPUATHIX Pa3IUIHOTO MPOdus.

. IloBapeHHas CONb KaK XUMHUYECKOE CBHIPhHE.

. MHoOromuKuii KapOOHAT KAIBIHS: B TIPUPOJIC, B IPOMEIIIICHHOCTH, B OBITY.

. [IpakTrieckoe MpuMEHEHUE IIEKTPOIK3a: padUHUPOBAHKE, TaIbBAHOIUIACTUKA, TaIbBAHOCTETHSI.
. Mcropus nonydeHus v IpOM3BOJICTBA AIFOMUHUSI.

. DJEKTPOIUTHIECKOE TTOTYICHHE U padhUHUPOBAHIE METH.

. Xuznp u gesrenvHoCcTh . J[9BH.

. BupTyansHoe MOJEIUpPOBAaHUE XUMUYECKUX TPOLECCOB.

. lHepTHBIE ny OaropoTHbIE Ta3kl.

. Poxxparomue comnu - rajnoreHslt.

. 3aiuTa 030HOBOTO KpaHa OT XMMHUYECKOTO 3arpsi3HEHHUS.

. Peaxruist ropeHwust B OBITY.

. Mctopust mBeaCKOM CIIMYKH.

. MuHepasbl U TOpHBIC TTOPOJIBI KAK OCHOBA JIUTOC(EPHI.

. OxpaHa okpyxarouieil cpeapl 0T XUMUYECKOTO 3arpsI3HEHUSL.

. Kocmernueckue remnm.

. Ponib MeTamioB B UCTOPUH YEIIOBEUCCKON ITMBIITH3AITIH.

. UcTtopus pa3BuUTHS YEPHOI METAILTYPIUH.

. Mcropus pa3BUTHS IBETHON METaJLTypTHH.

. CoBpeMEeHHOE METaJLTypriuuecKoe MPON3BOICTBO.

. Ponb MeTanioB u CriiaBoOB B HAYYHO-TEXHUUYECKOM IIporpecce.

. Kopposust MeTamioB u criocoObl 3alIUThl OT KOPPO3UH.

. Kpatkne cBeneHns mo uCTopun BOSHUKHOBEHHS W Pa3BUTHS OPTaHUIECKONW XUMUH.
. Kuznb u gesrensHocth A.M. ByTieposa.

. BuTtanusm u ero kpax.

. Poib oTeuecTBEeHHBIX yUEHBIX B CTAHOBIICHUH U Pa3BUTHHA MUPOBOW OPTaHNIECKOW XHMUH.
. CoBpeMeHHBIC TIPEICTABICHUS O TCOPHH XUMHUIECKOTO CTPOCHUS.

. DKOJIOTHYECKHE aCIEeKThI UCIIOIh30BAHUS YTICBOIOPOIHOTO CHIPHSI.

. DKOHOMHUYECKHE AacIeKThl MEeXIYHApOIHOTO COTPYJHHYECTBA IO HWCIHOJIB30BAHHUIO YTIEBOJOPOTHOTO

CBIPBSI.

XHMHSI YIIIEBOJOPOJHOIO ChIPbS.

VYTI1eBOJOPOAHOE TOIIIUBO, €r0 BUABI U HA3HAUYECHHUE.

CuHTeTHYeCKHE KayuyKH: UCTOPUS, MHOT000pa3Ke U NePCIEKTUBEL.
Pe3unoTexHUYECKOE MPOU3BOACTBO U €r0 POJIb B HAYUYHO-TEXHUYECKOM IPOTPECCE.
IIpumeHeHue apoMaTHYECKUX YIIIEBOLOPOIOB.



51. Apomaruyeckue yrieBoI0pOo bl KaK ChIpbe AJIs MPOM3BOICTBA TIECTUIUIOB.

52. HedTp 1 ee TpaHCTIOPTHPOBKA KaK OCHOBA B3aHMOBBITOTHOTO MEXTyHAPOTHOTO COTPYIHIYECTBA.

53. CapouyHO€ MPOU3BOACTBO U POIH XUMHUH YTIIEBOAOPOIOB B HEM.

54. Metanon: xemo¢uius u xeModoous.

55. DraHox: Benmuyaiiee 0J1aro ¥ CTpaIrHoe 3710.

56. AIIKOTOJH3M H ero npoQuiIakTHKA.

57. IlpumeHeHnue MHOTOAaTOMHBIX CIIUPTOB.

58. dopmanbaeru Kak OCHOBA MOJMYUYESHHSI BEIECTB U MaTEPHAIIOB.

59. MypaBbpuHas KACIOTa B IPUPOJE, HAyKe U TIPOU3BOJICTBE.

60. Ucropus ykcyca.

61. Meputa: mpornutoe, HacTosIee, Oyayiiee.

62. CpeacrTsa ruTHEHBI HA OCHOBE KHUCIOPOJICOAEPKAIIMX OPTaHUUYECKUX COSTMHEHUH.

63. Cunrternueckue moromue cpeactsa (CMC): JOCTOMHCTBA M HEAOCTATKH.

64. CnoxxHble 3UPHI U UX 3HAYCHUE B IPUPOJE, OBITY U IPOU3BOJICTBE.

65. XKuphl KaKk MPOTYKT MATAHUS U XUMHYECKOE ChIPhE.

66. 3ameHa )KHPOB B TEXHHUKE HETHIIECBHIM CBIPHEM.

67. HexBaTka mpoJOBOJIBCTBHS KakK TI100a1bpHas MpoOiieMa YeJI0BEUYeCTBa U IyTH €€ PELICHUSI.

68. YTrIeBobl U UX POJIb B JKUBOM NPUPOJIE.

69. CrpoeHue IIII0KO3bI: UICTOPHS Pa3BUTHUSI IPEJICTABICHUN U COBPEMEHHBIE BO33PEHUA.

70. AMMHaK ¥ aMUHBI — OECKUCIOPOIHBIE OCHOBAHHUSL.

71. AHWIMHOBBIE KPACUTENN: UCTOPHSL, IPOU3BOACTBO, IEPCIIEKTHBA.

72. AMUHOKHCIOTHI — aM()OTEpHBIE OPTaHUIECKHE COCTUHECHNS.

73. AMHUHOKHCIIOTBI — «KUPIAIUKIN» OEITKOBBIX MOJIEKYJL.

74. CuHTeTHYeCcKue BOJIOKHA Ha aMUHOKHUCIIOTHOM OCHOBE.

75. WcTopus OTKPBITHSA CTPYKTYPHI OEIIKOB.

76. «Xu3Hb 3TO c1MOCO0 CyIIeCTBOBAHUS OCITKOBBIX TEII. .. ).

77. CTpyKTyphbl OCJlIKa U €0 JeCTPYKTYPHUPOBAHHUE.

78. buonornuyeckue QyHKIHHA OEIKOB.

79. CIIN M u ero mpodumakTHKa.

80. [edwurur Oenka B MUIMIEBHIX MPOAYKTAaX U €ro MPEOJIOJICHHE B paMKaX TII00aTbHOU MPOIOBOJIBCTBCHHON
MIPOrpaMMBl.

Kpurepum oniennBaHus:

5 6am10B BBICTaBJsIETCSl, €CITU JOKIA] COACPKHUT COOCTBEHHBIC B3TIIAIBI 0Oydaromierocss Ha MpooiieMy,
oOyuaromuiics TOyOOKO M TIOJHO PaccMOTpeN TOJHATYI0 MpoOiieMy, TOKa3al YMEHHE BBIJCNATh TIJIABHOE,
aHAJIM3UPOBATh, CYMeEN IMPAaBHIBHO OTOOpaTh (aKTUYEeCKHd MaTepuas Ui apryMeHTAIllH, IOKa3anl yMeHHe
CpaBHHMBaTh pedepupyeMble HUCTOUHHUKH, Pa3Hble TOYKH 3PCHHS, TeMa Hay4yHO OOOCHOBAaHA. JaHbl OTBETHl Ha
JIOTIOJTHUTENBHBIC BOITPOCHI. JlOKa | HaMKMCaH MPaBUIBHBIM JTUTEPATYPHBIM SI3bIKOM, TPAMOTHO O OPMIIEH.

4 6a/s1a BBICTABJISIETCS, €CIIH JTOKIIA/I COJIEPKUT COOCTBEHHBIE B3TJISIIBI 00yUaroIIerocsi Ha mpooeMy U ero
BBICTYIIJICHHE COIIPOBOXKIACTCS apIyMEHTAIMEH TOUKH 3PEHHS NCTOPUKOB FITH TTOJIMTHYECKHX JIEATeNeH, HO HE TaHbl
OTBCTHI Ha JOTIOJTHUTCIIbHBIC BOIIPOCHI.

3 0ayuta BBICTABIAETCS €CIHM JOKJIAJ YaCTUYHO COJIEPKHUT COOCTBEHHBIE B3IJISIBI OOYYAroOIIErocs Ha
npobieMy, B paboOTe MPUBOMUTCA TOJBKO OJHA TOYKA 3pEHHS Ha MpobdjeMy, CyTh MPOOJIEMBI pPacKpbITa He
TMMOJTHOCTBIO; OTBETHI Ha AOTIOJTHUTCIIBHBIC BOIIPOCHI HE JTaHBI.

2 §aJu1a BBICTABIISCTCS B TOM Cllydae, KOT/ia OJHSTas Ipo0iieMa pacKphiTa HEJJOCTATOYHO MOJTHO, HE BCETa
MIPaBWJIBHO BBIIENAETCS TJaBHOe, OefeH (aKTHYECKHA MaTephaj, Mall0 HCIOJIb30BaHO JOMOJHHUTEILHON
sureparypsl. Jloknan ohopmIleH HEMPaBUIIbHO: UMEIOTCS HapyIleH s jJoruku. Hamucan rpaMoTHO.

CTy,Z[eHT B TCUYCHUC CCMCCTPa MOXKET NOATOTOBUTL OO 2 JOKJIagOB.

3. MeToanyeckue MaTepuaJbl, ONpeAeasolMe NpoueIypbl OLleHUBAHUS 3HAHUM, YMEeHHN i, HABBIKOB
1 (MJIM) ONBITA AeSITeTbHOCTH, XapaKTePU3YIOIIUX 3Tanbl (JOPMHUPOBAHMA KOMIETEHITUI

[Iponenypa oneHuBaHMS 3HAHUM, YMEHHUH, HaBBIKOB M (WJIM) ONBITA IESTEIBHOCTH, XapaKTEPU3YIOIIUX
3Tanbl GOPMHUPOBAHNA KOMIETEHIINI COCTOUT U3 TEKYIIETO KOHTPOJIS.

Texkymmii KOHTPOJIb YCHEBAa€MOCTH TPOBOJUTCS C  KCIOJB30BAHWEM  OLIEHOYHBIX  CPEJICTB,
NPEACTaBICHHBIX B II. 2 JaHHOTO TPHJIOXKEHUS. Pe3ynpTaThl TEKyLIEro KOHTPOJS IOBOAATCS 10 CBEACHHS
CTYAEHTOB JI0 IIPOMEXXYTOUYHOM aTTECTAllMM U YUUTHIBAIOTCS IPU OLIEHUBAHWUU 3HAHUH, YMEHHMH, HaBBIKOB U (MJIN)
OTIBITA S TETLHOCTH.






Hpuaoxenue 2
METOANYECKHUE YKA3AHUSA AJ1A OBYYAIOIUXCSA ITO OCBOEHUIO TUCHUIIJIMHBI (MOY JIS)
OVII. 07 Xumus

Meroandeckne yKazaHusl JUisl CTyIeHTOB 10 ocBoeHUIO quciuiuimH OYII. 07 XuMus sBISIOTCS 4acTbiO
paboueii mporpaMMbl TUCHUIUIMHBI (IPUIOKEHUEM K pabodell mporpamme).

Pabouas mporpamma JUCHUIUIMHBI YTBEPXKAACTCS JUPEKTOPOM KOJUleKa Ui u3ydeHus aucuumimael OYIL. 07
Xumust. OnpenenseT ey 1 3aJaqd JTUCIHILINHEL, (OPMHUpPYEMbIE B XOJIe €€ H3yUeHHs] KOMIIETEHIINHA ¥ UX KOMIIOHEHTHI,
coJiepKaHNe M3y4aeMOro MaTepuaia, BHABI 3aHATHUH M O0OBEM BBIAENAEMOro y4eOHOTO BpEMEHH, a TaKKe IMOPAIOK
U3y4YeHUs U npenogaBanus yaeoHou auciurmimabel O VI, 07 Xumust.

Paboras ¢ pabodeii mporpaMMoi TUCIUILTMHBL, HEOOXOAUMO OOpaTUTh BHUMAaHUE Ha CJeIyolee:

— HEKOTOpPHBIC pa3aeisl Wi TeMbl quciuiumHbl OVYII. 07 Xumus He pa3OuparoTcs Ha JEKIUAX, a BEIHOCITCS Ha
CaMOCTOSTEIBHOE H3yUSHHE TI0 PEKOMEHIYEeMOU yueOHOM TuTepaType U y4eOHO-METOANIECKUM pa3padoTKaMm;

— CoAep)KaHWE TeM, BBIHECEHHBIX Ha CaMOCTOATENBHOE HW3yYeHHE, B 00S3aTENILHOM TMOPAIKE BXOIJUT
COCTaBHOM YaCThIO B TEMbI TEKYLLErO U IPOMEKYTOYHOIO KOHTPOJIS;

Jnd TOArOTOBKM K TEKYIIEMY KOHTPOJIIO CTYAEHTBI MOTYT BOCIIOJIb30BAaTHCS OLEHOYHBIMH CpEACTBAMH,
npezacraBieHHbIME B [Ipunnoskennu 1 x paboueit mporpamme aucuuiuinabsl OYII. 07 Xumust.

1. Onucanue nocaexoBaTeILHOCTH AelCTBHII CTYAEHTA

IIpuctymast x m3ydenuto mucruiumabel OYIL. 07 Xumuss HE0OOXOAMMO B MEPBYIO OYepeh O3HAKOMHUTHCS C
coJiepkaHleM padouell porpaMMBbl AUCHUIUIMHEL, T1ie B pa3aene «CTpyKTypa U cojiepKaHUe AUCIUIUINHBI (MOILYIIS)»
NPUBEACHO 001Iee pactpeielieHHe YacoB ayJUTOPHBIX 3aHITUH W CaMOCTOSTEIbHON paboThl MO TeMaM JUCHUIUIMHBL U
BUAaM 3aHATHUH.

3amorom ycnemHoro ocBoeHus auchuruinabl OYIL. 07 Xumus sBisieTcsl TOCeIeHUE JICKITMOHHBIX 3aHATHN U
BBINTOJTHEHUE MPAKTHYECKUX paboT, TaKk KakK MPOIMYCK OJHOTO, a TeM 0ojiee HECKONBKHUX 3aHSITUH MOXKET OCJIOKHHUTH
OCBOCHHE pa3leioB Kypca.

Jlexuny MMEIOT LENBIO AAaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYUYHBIX 3HAHUM IO COAECPKAHUIO TUCLUUILIMHBI
OVIIL. 07 Xumus. [Ipn nuzydeHnn u npopabOTKe TEOPETUIECKOTO MaTepHrajia He0OX0J1UMO:

— TMOBTOPHUTh 3aKOHCIIEKTHPOBAHHBIM Ha JEKIHUOHHOM 3aHATUM MaTepuanl W JOMNOJHHUTB €ro C Y4YETOM
PEKOMEHI0BaHHOM 10 TAHHOUW TeMe JIMTEPaTyphI;
— MIPH CaMOCTOSITETbHOM U3YYEHUU TEOPETUYECKON TEMBI IOATOTOBUTH KOHCIIEKT, UCTIOIB3YsI pEKOMEHJOBAHHBIE B

paboueiil mporpaMMe TUCUUIUIMHBI JINTEPATypHbIE HICTOYHUKH U 3JIEKTPOHHBIE 00pa30BaTeIbHbBIE PECYPCHI.

[IpakTrueckne 3aHATHS MTPOBOAATCS C LEIbI0 YIITyOJIEHUS W 3aKpEIUICHUs] 3HaHWH, MOTYYCHHBIX Ha JICKIHAX,
B IIPOIIECCE CAMOCTOATEIHLHON paOdOTHI ¢ Y4eOHO TUTepaTypoi.

B xozxe mpaktudeckoro 3aHsATHA 00y4aroliyecs BBIMOTHIIOT OJHO MPAaKTUYECKOE 3aJaHue MOJ PYKOBOACTBOM
MIPEeTIo/IaBaTelsi B COOTBETCTBHH C M3y4aeMbIM COJIEpKaHUEeM y4eOHOTO MaTepHara.

BrmonHerne o0yJaronmuMucs TPaKTHYeCKUX 3aJJaHii HAIPaBJICHO Ha:

- 0000mIeHre, CHCTEeMaTH3aluIo, YrIyOleHue, 3aKperyieHHe MOJYYeHHBIX TEOPETUYEeCKUX 3HAHUMH o
KOHKPETHBIM TE€MaM JAMCLUIUINHBL,

- (opMupoBaHME YyMEHHH TPUMEHSTH TIOJTy4YCHHbIE 3HAaHUS Ha TPaKTHKE, pEaTu3aliio eIMHCTBa
WUHTEJUIEKTYaIbHOU U IPAKTUYECKON NEATENBHOCTH;

- BBIpa0OTKY TpU peIIeHHH TOCTABICHHBIX 3aJad TaKUX NPO(EeCCHOHAIbHO 3HAYMMBIX KauecTB, Kak
CaMOCTOATEIBHOCTb, ~ OTBETCTBEHHOCTb, TOYHOCTb, TBOpUYECKAsl MHUIIMATHBA.

2. CamocTosiTebHAs pafoTa CTyeHTa

CamocrosTensHas paboTa - 3TO BUJ Y4eOHOM NeATENbHOCTH, MpeTHa3HAUYEeHHBIA UId NMPHOOpPETEHHs 3HAHMIA,
HaBBIKOB M YMEHHUI B 00beMe M3y4aeMON AMCHUIUIMHBEI cornacHo TpeboBanusm OI'OC cpenHero mpodeccnoHanbHOTO
00pa3oBaHusi, KOTOPBIH BBIIONHSAETCS OOYYarOLIMMUCS WHAWBUAYAIbHO U MIPEAIOIaraeT akTHBHYIO POJIb CTYJICHTA B €€
OCYIIIECTBICHHN U KOHTPOJIE.

Henu camocTosATensHON pabOTHI:

— CHUCTeMaTH3alus U 3aKPEIUICHUE MTOIYYEHHBIX TEOPETUUECKUX 3HAHUM U MTPAKTUYECKUX YMEHUN CTYJICHTOB;

— yrayOieHne U paciiMpeHre TEOPETUIECKIX 3HAHHIT;

— (dopMHupoBaHHE YMEHHMH HCIIOJIb30BaTh HOPMATHUBHYIO, IIPaBOBYIO, CIPAaBOYHYIO JOKYMEHTALMIO U
CIEIMAIBHYIO JTUTEPATYPY;

— pa3BUTHE II03HABATENBHBIX CIIOCOOHOCTEH W AKTHUBHOCTHM CTYAEHTOB: TBOPYECKOHM HMHHUIMATHUBHIL,
CaMOCTOSTEIBHOCTH, OTBETCTBEHHOCTH M OPTraHU30BAHHOCTH;



— (opMHpOBaHUE CAMOCTOSITEIEHOCTH MBIIIJICHHUS, CIOCOOHOCTEH K CaMOpPa3BUTHIO, CAMOCOBEPILICHCTBOBAHUIO
U caMopean3alum;

— BOCIUTAaHUE CAMOCTOSATEILHOCTH, KaK TMYHOCTHOTO KayecTBa Oy IylIEero CIeualicTa;

— Ppa3BUTHUE UCCIEAOBATEIBCKUX YMEHUI.

CamocrosTenbHas pabota cryaenta mo yaeonoit guctmminae OVYII. 07 Xumus BEITOTHACTCS:

— CaMOCTOATCIbHO BHE paClIMCaHUA y‘le6HLIX 3aH5[TI/II71;
— C HUCIIOJIb30BAHUEM COBPEMEHHBIX O6pa30BaT€J'IBHBIX TCXHOJ’IOFHﬁ;

— mapajieJbHO U BO B3aUMOJCHCTBUH C ayAUTOPHBIMHU 3aHITUSMH.
Bonpocsl, HE paccMOTpeHHBIE Ha JEKIUAX U MPAKTUYECKUX 3aHATHUSAX, JOJDKHBI OBITh U3yUEHBI CTYJACHTaMU B
XOJIe CaMOCTOATENILHON paboThl. B Xome caMoCTOSTEeNbHOM paboThl KaXIbli CTYJEHT 00s3aH MPOYUTATh OCHOBHYIO H
JOTIOJTHUTENIBHYIO JIUTEpaTypy MO H3y4aeMoW Teme, AOTOJHUTh KOHCIEKTHl JEKIMH HEJOCTAIOIIMM MaTepHaoM.
BoeimuckamMu U3 pEeKOMEHIOBAHHBIX IIEPBOMCTOYHHUKOB. BBINENNTh HENOHATHBIE TEPMUHBI, HAWTH WX 3HAYCHHE B
SHIMKJIONEINYECKUX CIIOBApAX.

3. PexoMeHaaluu o padoTe ¢ JIUTEPATYPOii M HCTOUHUKAMHU
Pabotry ¢ nureparypoil ciemyeT HauMHATH ¢ aHanmm3a padoueil mporpammbr muctuioiabel OYIL 07 Xumus,
coziepKallleld CIIMCOK OCHOBHOM U IOIOJIHUTEIBHOU JTUTEPATYPHI.
B ciiyuae BO3HMKHOBEHHS 3aTPyAHCHHI B MOHMMaHWM Y4eOHOTO MaTepHaja CliefyeT oOpaTUTbes K IPYrum
MCTOYHHUKAM, TJ€ U3JI0KEHUE MOXKET OKa3aTbecsl 0oJiee JOCTYIHBIM.
Pabota ¢ muTeparypoif HE TOJIBKO IOJIE3HA KaK CPEICTBO Oojiee TIIyOOKOTO M3yYEeHHS 000 MHCIIUTIINHBI
OVII. 07 Xumusi, HO | SABJISAETCS HEOTHEMIIEMOH YacThiO MPOYECCUOHANTBHON AEATENLHOCTH OYAYILEro BHITYCKHHUKA.
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