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1. O0mas xapakTepucTHKAa padoyeil mporpaMmbl 001e00pa3oBaTeIbHON TUCHUIIJIMHBI

«XUMHUAD»

1.1. MecTo tMcOMILIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTeJIbHOM IPOrpaMMBbl

O61meobpa3oBaTenbHas

IUCIUIIINHA

«XUMHAL

SABJIACTCA

00s13aTeIbHOIl  YacThIO

00111e00pa30BaTEIPHOTO IUKJIA OCHOBHOM Tpo(ecCHOHaNbHONH 00pa30oBaTeIbHON MPOTPaMMBI B
cootBercTBUU ¢ ®I'OC no crneunansuoctu 42.02.01 Pexnama.

1.2. Hean u miiaHupyemMbie pe3yabTAaThbl 0OCBOCHUS TUCHUILIUHBI:
1.2.1. LHeab o0meo0pa3oBaTeIbHOM TUCHUILINHBI

CogepxaHue MporpaMMbl 00IIe00pa30BaTENbHON JUCIUTIIMHBI «XHUMUS» HAMPABICHO HA

JIOCTHDKCHHE CIICTYIOIINX IIeJICH:

— (opMUpOBaHHE MIPEACTABICHUI O MECTE XUMHUH B COBPEMEHHON Hay4YHOM

KapTHHE MHPA;

— TOHMMAaHUE pPOJM XUMHUU B (POPMHUPOBAHUHM Kpyrozopa M (YHKIHOHAIBHOW TI'PaMOTHOCTH
YeJI0BEKa JJI pelIeHUs IPaKTUYECKUX 3a1a4;
— OBJIQJICHUE OCHOBOIIOJIATral0IMMHY XUMUYECKUMU NTOHATUSMHU, TEOPUAMH, 3aKOHAMHU

N 3aKOHOMCPHOCTAMU,

— YBEPEHHOE 10JIb30BaHUE XUMUYECKOW TEPMUHOJIOTHUEN U

CUMBOJIUKOIA;

— OBJIaJICHUE OCHOBHBIMU METOJIaMU HAyYHOT'O [TO3HAHUS, UCIIOJIb3yEMbIMU B XUMHUU:
HaOJI0/IEHUEM, OITUCAHUEM, U3MEPEHUEM, SIKCIIEPUMEHTOM;
— yMeHue 00pabaThIBaTh,00bSICHAT PE3yJIbTaThl IPOBECHHBIX OIBITOB U JIENIaTh BHIBOIBI;

— FOTOBHOCTb HCITOCOOHOCTh MPUMEHSATH METO/IbI TO3HAHUS IIPU PEIICHUH MPAKTUYECKUX 3a/1a4;
— (hopMUpOBaHME YMEHUS J1aBaTh KOJMUECTBEHHBIE OLIEHKU U MIPOU3BOIAUTH

pacyeTsl 10 XUMUYECKUM (OpMyJiaM U ypaBHEHUSIM;
— BJIaJICHHE MTPAaBUIIAMU TEXHUKU 0€30IaCHOCTH MPHU MCIIOJIb30BAHUH XUMUYECKUX

BEILIECTB;

— (popmupoBaHUE COOCTBEHHOM MO3UIMH 110 OTHOILIECHUIO K XUMHUECKOW MH(OpMAINH, MTOJTydyaeMOi

N3 pasHbIX HCTOYHHUKOB.

1.2.2. Tlnanupyemble pe3yabTAThl

coorBercTBHH ¢ PI'OC CIIO u Ha ocnoBe PI'OC COO

OCBOECHHUSI 001Ie00pa30BaTEJIbHOH IMCUMILUIAHBI B

Ocoboe 3HaueHWE JUCHUIUIMHA HMEEeT TMpH (OPMHUPOBAHMU OOMMX KOMIETCHUUH W
npoeCCHOHATBHBIX KOMIIETECHIUH
KomnereHuuu Il.1anupyemble pe3y/IbTaThl

Oomme JAucnumiimHapHbie

OK 01. Beibupats crioco0bt
pelIeHus 3a1aq
npodeccnoHanTbHON AEATETbHOCTH
NPUMEHHUTENEHO K Pa3IUYHBIM
KOHTEKCTaM.

B wacT TpyI0BOTO BOCITUTAHUS:

- TOTOBHOCTb K TPY/Iy, OCO3HaHHE
[ICHHOCTH MacCTepCTBRa,
TPYI0IO0HE;

- TOTOBHOCTh K aKTUBHOU
NeSTeILHOCTH TEXHOJIOTHYECKOM
COIMAITLHOM HAIPABICHHOCTH,
CMOCOOHOCTh HHUITUUPOBATH,
TUIAHUPOBATH M CAMOCTOSITEIILHO

- BIIQJICTh CUCTEMON XUMUYECKHIX
3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOTIOJIATAIOIIHNE MTOHITHS
(XMMUYECKUI PIIEMEHT, aTOM,
3NIEKTPOHHAS 000JI0UKA aTOMa, S-,
p-, d-37IeKTpOHHBIC OPOUTATH
aTOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTb,
JIEKTPOOTPHUIIATENHHOCTb,
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BBITIONHSTH TAKyIO I€ATEIBHOCTD;
- IHTEPEC K Pa3InIHBIM chepam
npodeccuoHaTbHON
NEeSITeTbHOCTH,

OBnaneHue yHUBEPCaTbHBIMU
y4eOHBIMU TIO3HABATEITHHBIMHU
JEHCTBUSMH:

a) 6a30BbBIC JTOTUICCKUE TCUCTBHS:
- CaMOCTOSITEIILHO
¢dbopMynHupoBaTh U
aKTyaJITH3uPOBaTh MPOOIIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

- YCTaHABIUBATh CYIIECTBEHHBIN
MIPU3HAK WJIM OCHOBAHWUS IS
CpaBHEHUS, KIacCU(UKALIUU U
000011IeHH S,

- OTIPEAEIATH IeNN NEATENbHOCTH,
3a/1aBaTh MapaMeTPhl U KPUTEPHH
WX IOCTHKCHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U
MIPOTHUBOPEYHS B
paccMaTpuBacMbIX SBICHUSIX;

- BHOCUTh KOPPEKTHBHI B
NeSITeNTbHOCTD, OLIEHUBATh
COOTBETCTBHE PE3yIHTATOB IIEIISM,
OIICHUBATh PUCKH TIOCIICICTBUI
JESATSILHOCTH;

- pa3BUBaTh KPEaTHBHOE
MBIIUICHUE TPU PEIICHUH
KU3HEHHBIX MTPOOIIEM

0) 0a30BbIE UCCIICIOBATEIHCKIE
JEHCTBUSA:

- BIIQJICTh HABBIKAMH Y4EOHO-
HCCIIeIOBATENILCKON 1 MTPOSKTHOM
NesITeTbHOCTH, HaBBIKAMHU
paspeieHus mpooIeMm;

- BBISIBJISTH PUYUHHO-
CJIEJICTBEHHBIE CBSI3U H
aKTyaJIu3UpOBaTh 33724y,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHYS,
HaXOIHUTh aPTyMEHTHI [T
JI0Ka3aTeNbCTBA CBOMX
YTBEpPXKICHUH, 32/1aBaTh
MapaMeTpsl ¥ KPUTEPUH PEIICHHUS;
- aHAIM3UPOBATH ITOJTyYEHHBIC B
XOJIe pEIICHUS 3a7a9u
pe3yIbTaThl, KPUTUICCKH
OIIEHHWBATh MX JOCTOBEPHOCTH,
MTPOTHO3UPOBATH U3MCHEHUE B
HOBBIX YCJIOBUSIX;

- YMETh NIEPEHOCUTH 3HAHUSA B
MO3HABATENBHYIO U IPAKTHYECKYTO
00J1aCcTH )KU3HEIEATEIIEHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3
Pa3HBIX IPEAMETHBIX 001acTeH;

- BBIJIBUTATh HOBEIC HJICH,
npeJyiaraTh OpUTrHHAIBLHBIC

CTETICHb OKUCIICHUS, XUMHIYECKas
CBsI3b, MOJIb, MOJISIPHASI Macca,
MOJISIPHBIN 00BEM, YTIePOAHBIN
cKeneT, (PyHKIMOHAIbHAS TPYIIa,
paauKan, u30MepHsl, U30MEPHI,
TOMOJIOTUYECKUH Psil, TOMOJIOTH,
YTIIE€BOIOPOIBI, KHCIOPOA- U
azoTcoepIKaIue CoeTHHEHIS,
OMOJIOTMYECKU aKTUBHBIC
BeliecTBa (YIIICBOBI, KUPHI,
0eNKM), MOHOMED, TIOJIUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC
COETMHEeHMSI, KPUCTAJUINIEeCKast
pelIeTka, THITbl XUMHUYECKHX
peakuuii (OKUCIHUTETHHO-
BOCCTaHOBUTEIbHBIE, IK30-1
SHAOTEPMUYECKHUE, PEAKIINN
WOHHOTO 00OMEHa), pacTBOp,
3JEKTPOJUTHL, HEANECKTPOIUTEI,
SIEKTPOINTHIECKAS AUCCOIHAIINS,
OKHCIIUTEINb, BOCCTAHOBUTEID,
CKOPOCTb XUMUYECKOM peakuuu,
XUMHYECKOE PAaBHOBECHE), TEOPUHU
Y 3aKOHBI (TeOpHsT XUMUYIECKOTO
CTPOCHUS OPTaHUYECKUX BEILIECTB
A M. bytneposa, Teopus
3NIEKTPOTUTUUECKOU
JIACCOIUAIUY, IEPUOANYCCKUM
3akoH /.. MeHneneeBa, 3aKOH
COXpaHEHHS MAacCChI),
3aKOHOMEPHOCTH, CHMBOJIHYECKUH
SI3BIK XUMUH, (DAKTOJIOTUICCKHUEC
CBEJICHHS O CBOWCTBaX, COCTaBe,
TTOJIYICHUH U 0€30T1acHOM
WCTIOJb30BaHUH BAYKHEHIITNX
HEOPTaHWYECKUX U OPTaHUYECKUX
BEIIECTB B OBITY U IPAKTHYECKOM
JIeATEIbHOCTH YEJIOBEKA;

- YMETh BBISBIIATH XapaKTePHbBIC
MIPU3HAKHU ¥ B3aHMOCBSI3b
W3YYEHHBIX MOHATHHA, IPUMEHATh
COOTBETCTBYIOIINE MOHSATHUS NpU
OINMCAaHUU CTPOCHHUS U CBONCTB
HEOPTaHWYECKNX M OPraHUYECKUX
BEIICCTB U UX MPEBPAIICHUH;
BEISBJISATH B3aHMOCBSI3b
XUMHYECKHUX 3HAHUN C TOHATHSIMHA
Y TIPEJICTABICHUSIMH JPYTUX
€CTECTBCHHOHAYYHBIX MPEIMETOB;
- YMETh HUCIOIB30BaTh
HAaUMEHOBaHUS XUMHUYIECKIX
COCIMHCHUHN MEKIYyHApOIHOTO
€0103a TEOPETUUECKOU U
MIPUKJIATHOM XUMUH U
TPUBUAILHBIC HA3BAHUS
BaXHEHUIIIUX BENIECTB (ITUJICH,
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TTOAXOMABI ¥ PEIICHUS;

- CIIOCOOHOCTD UX UCIIOJIB30BAHUS
B ITIO3HABaTCIBHON M COIMAIBHOM
MIpaKTHKE.

aneTwieH, TIUIEeprH, (GeHoT,
(hopmanbaerun, ykcycHas
KHCJIOTa, TJIMIIH, YTapHBIN Ta3,
YTIEKUCIBIN ra3, aMMHaK,
ramieHasi H3BeCTh, HeraieHas
U3BECTh, IUTHEBAS COJA U IPYTHX),
COCTaBJIATH (HOPMYIIBI
HEOPTaHWYECKNX M OPraHUYECKUX
BEIICCTB, YPAaBHCHUSI XUMHUECKUX
peakuuii, OOBSACHSATh UX CMBICI;
MOJITBEPKIATh XapaKTEepPHbBIE
XUMUYECKHUE CBOMCTBA BEIIECCTB
COOTBETCTBYIOIIUMU
SKCIIEPUIMEHTAaMH U 3aIHCIMHU
YpPaBHEHUI XUMUYECKUX PEaKInii;
- YMETh YCTaHABIUBATh
MIPUHAIUICKHOCTh U3yUCHHBIX
HEOPTaHWYECKNX M OPraHUYECKUX
BEILECTB K OMpPEACICHHBIM
KJIacCaM U TPYIIIaM COCTUHCHUH,
XapaKTepH30BaTh UX COCTaB U
Ba)KHEUIIIME CBOMCTBA; ONPEACIAT
BUJIbI XHMHYECKUX CBS3CH
(xoBaneHTHAs, HOHHAS,
MeTaJlJTNYecKas, BOJOPO/IHAs),
TUTBI KPUCTAIUTMYECKUX PEIIECTOK
BEIICCTB; KIACCU(PUIIMPOBATH
XUMHYECKHE PEaKIInu;

- chopMHpOBATE TIPECTABICHUS: O
XUMUYECKON COCTaBIAIONIEH
€CTEeCTBEHHOHAYYHOM KapTHHBI
MUpa, POJIA XUMHHU B TIO3HAHUHU
SIBJICHUH TIPUPOJIBI, B
(hOpMHUPOBAHUY MBILILICHUS U
KYJNbTYpbl TUYHOCTH, €€
(hyHKITMOHATBHON TPaMOTHOCTH,
HEOOXOUMOH JIJIsl pEIICHUS
MPAKTHYECKUX 3a/1a4 U
9KOJIOTHYECKH 000CHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/10pPOBBIO U
MIPUPOJIHOM Cpefie;

- YMETbh MTPOBOANTH PACUETHI 110
XUMHUYECKUM (HopMyIaM H
YpaBHEHUSM XUMHUYECKHIX
peaKiui ¢ UCTIOJb30BAHUEM
(hM3MUYECKUX BETTUYNH,
XapaKTEePU3yIOIINX BEIECCTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJbHbIE
YCJIOBHSI) Ta30B, KOJIMYECTBA
BEIIIECTBA; NCIIOIB30BATh
CHCTEMHBIE XUMHYECKHE 3HAHW
JUTSI TIPUHSITUS PEIICHUH B
KOHKPETHBIX KHU3HCHHBIX
CUTYAIUsIX, CBA3aHHBIX C
BEILECTBAMHU U UX MPUMECHCHUEM.

OK 07. CogeiicTBOBaTH

B 00macTs 9KOJIOrHYECKOro

- c¢()opMHPOBATH MPEJICTABICHHUS: O




COXPAHEHHUIO OKPYXKaIoIIei
Cpelbl, pecypcocOepesKeHHIO,
MIPUMEHSTh 3HaHUS 00 U3MEHEHUU
KITUMaTa, IPUHITATIBI
OEPEKITUBOTO TIPOHU3BOJICTBA,

3¢ (heKkTUBHO NEHCTBOBATH B
YpE3BBIYAHBIX CUTYAIUSIX

BOCIIUTaHUS:
- ¢(hOpMHUPOBAHHOCTH
SKOJOTUYECKOUN KYIbTYPHI,
MMOHMMaHHWE BIUAHUS COLUATBHO-
9KOHOMHYECKHUX MPOIIECCOB Ha
COCTOSIHUE MIPUPOIHON U
COLIMABHOMN CpPeMIbl, OCO3HAHUE
MI00ABHOTO XapaKTepa
AKOJIOTHYECKUX TTPOOIIEM;

- INTAHWPOBAHUE U OCYIIECTBICHUE
JIEUCTBUM B OKpYXalollei cpene
Ha OCHOBE 3HAHUS IeNeH
YCTOMUYMBOIO Pa3BUTUA
YeJI0BEYEeCTRa;

AKTUBHOE HETIPUSITUE ICHUCTBUM,
MIPUHOCSIINX Bpea OKPYKaroIIen
cpere;

- YMEHHE TTPOTHO3UPOBATH
HEOJIarOMPHUATHBIC YKOJIOTUICCKIE
MOCJIEICTBUS MPEATPUHUMAECMBIX
JIEUCTBUM, TPeJOTBpAIIATh UX;

- pacUIMpEeHUE OMbITa
JEATEIBHOCTH SKOJIOTHUYECKOM
HaIpaBIeHHOCTH;

- OBJIaJIEHUE HaBBIKaMU y4eOHO-
KCCIEA0BATENBCKOM, TPOEKTHON U
COIMAJIbHOMN ESITEIbHOCTH.

XUMHUYECKOHN COCTaBISIOIIEH
€CTECTBCHHOHAYYHOUH KapTUHBI
MUpA, POJI XUMHHU B TIO3HAHUU
SIBJIEHUWA NPUPOJIBI, B
(hOpMHUPOBAHUY MBILILICHUS U
KYJIBTYpbl TUYHOCTH, €€
(yHKIIMOHATBHOW TPAMOTHOCTH,
HEOOXOMMMOM JJIs PEIICHUS
MPAKTHYECKUX 3a]1a9 U
JKOJIOTHYECKH 0O0OOCHOBAHHOTO
OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MPUPOTHOU Cpese;

- YMETh COOJIOIaTh MTpaBUiia
9KOJIOTHYECKH TIeTIECO00Pa3HOT0o
MOBeIeHUs B OBITY U TPYIOBOM
JIESATEIILHOCTH B TICIISAX
COXpPaHEHHS CBOETO 3/I0OPOBbHS U
OKpY>Karolllel NpupogHON Cpelibl;
YYUTHIBATH OTIACHOCTH
BO3/ICHCTBHS HA )KUBBIC
OpTaHU3MBI OIIPEIEIEHHBIX
BEIICCTB, TOHUMAsi CMBICIT
MoKa3aTels MPeIeIbHOM
JOITYCTUMO KOHIIEHTPAIUH.

2. CtpyKkTypa u coaepkanue 001meo0pa3oBaTeIbHON TUCITUTUTMHEI

2.1. O0beM QMCHUIIMHBI K BUAbI YUeOHO# padoThI

BunyueOHoiipadoTnl Oovem uacos
1 cemectp Bcero
O0bem 00pa3oBaTeIbHON NPOrpaMMBbI 72 72
U CHMILIMHBI, B T.Y.

OcHOBHOeE coJep:kaHue, B T.4. 52 52
TeopeTnyeckoe o0yueHne 20 20
MPAKTUYECKHUE 3AHATHUS 22 22
nabopaTropHbIe 10 10

CamocrosiTesibHasipadbora 20 20

IIpomeskyTouyHasi arrecraums 3ader ¢ OLICHKON




2.2. TemaTn4yecKuii IJIaH U COJePKAHUE TUCHUILINHBI

Dopmupy
HaumenoBanue Conep:xkanue yuyeOHOro marepuaja (0CHOBHOe ¥ MPodecCHOHAIBLHO-OPHUEHTHPOBAHHOE), Oo0bem eMble
pa3aesnoB u TeM JJadopaTopHbIe M NPAKTHYECKHUE 3aHATHS, CAMOCTOSITe/IbHASA padoTa, KypcoBasi padora. 4acoB | KOMIIETEH
101071
1 2 3 4
Cemectp 1
OcHoBHOe coaep:kaHue
Pazgen 1. OcHOBBI CTPOEHUS BelleCTBA 11
Teoperuueckoe 3ansaTue 1
Conep:kanue y4yeOHOro Marepuasa: 1
CoBpeMeHHass MoOJeNb CTPOCHHMsS aroMa. OJEKTpoHHas KoHpurypauuss artoma. Kiaccuduxanms
XUMUYECKHUX DJIEMEHTOB (S-, p-, d-371eMeHThI). BasieHTHBIC 2J1eKTpOHBI. BaleHTHOCTS.
IIpakTnyeckoe 3ansitue 1
Tema L.1. Coaepixanue yqfﬁnoro MaTepHaJa: § } }
CrpocHue aToMOB Pemenuie 3aanuii Ha UCMOJIb30BaHKE XUMHYECKOH CUMBOJIMKY 1 Ha3BaHUii COCMHEHMUI 110 HOMEHIIIATYpe
IMITIECKIX MEKIyHAPOJHOTO  COI03a TEOPETMHECKOH 1 MPUKNANHOH XMMMH M TPUBMIbHBIX HasBaHui i ) OK 01
S TEMEHTOB I COCTaBJICHUS] XUMUYECKUX (HopmyI ABYXaTOMHBIX COE/IMHEHNUI (okcunoB, cynb(puI0B, THAPUIOB U T.IL.) U
npHposa OPYrUX HEOPraHMYECKUX COEIWHEHUM OTICNbHBIX KIIACCOB. YCTaHoaneHHe CBSI3M MEXAY CTPOEHUEM
MIeCKO cpsay | ATOMOB XHMHUCCKHX DJIEMEHTOB M MEPHOMYECKHM M3MCHEHHEM CBOWCTB XMMHUCCKHX JJIEMCHTOB M HX
COEMHEHHI B COOTBETCTBUU C MOJ0KEeHUEM [leproinueckoi CUCTEMBI.
CamocrosiTesibHas padora odyyarommxces 1
Coaepixanue yueOHOro MaTepuaJa:
CUMBONIMYECKUN A3BIK XUMHUU.XUMHAYECKHM 3JIEMEHT. OJEKTPOHHAs NPUPOJAa XUMHUYECKOH CBA3U. 2
DNEeKTPOOTPUIIATEILHOCTh. BUABI XUMHUYECKOW CBsI3W  (KOBAJICHTHAs, WOHHAs, METaJUTMYeCcKas,
BOJIOPOIHAS) M CTIOCOOBI € 00pa30BaHMs.
IIpakTnueckoe 3ansaTHE 2
Conep:xanue yuyeOHOro MaTepuaJa:
Tema. 1.2. PemreHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM HaA XapaKTepU3alUl XHMHYECKHUX )
[Tepunoanueckuit aneMeHToB «MeTtaumueckue / HEMETaUIMYeCKHEe CBOWMCTBA, SJEKTPOOTPUIIATEILHOCTh XUMHUYECKHUX OK 01
3aKOH U Tabnuia 3JIEMEHTOB B COOTBETCTBUM C UX JJIEKTPOHHBIM CTPOCHHEM U TOJIOKEHHEM B MEPUOJIUYECKON CHUCTEME OK 07
.. MenneneeBa xuMu4deckux djemenToB .. Menaeneenay.
CamocrosiTesbHast padoTa o0y4arommuxcs 2 4

Conep:kanue y4e0OHOro MmarepuaJa:
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[Tepuonnueckas cucrema xumuueckux 3ueMeHToB .M. Menneneea. ®u3znueckuii CMbICI
[Tepuonnueckoro 3akona /.M. MenzaeneeBa. 3aKkOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKCHUEM XHMHUYECKOTO
aneMeHTa B [lepuoguueckoit cucreme. MupoBo33peHUecKoe U HayuyHoe 3HadeHue [leproanueckoro 3akoHa
JL.W. MenneneeBa. [Ipornossl JI.M. MenneneeBa. OTKpbITHE HOBBIX XMMHUUECKHUX 3JIEMEHTOB.

Paznen 2. Xumnuyeckue peakuuu 10
IIpakTnueckoe 3ansaTHe 3
Conep:kanue yuyeOHOro MarepuaJa:
CocraBiieHre ypaBHEHUH peaklnii COeIUHEHUS, Pa3lIOKEHUs, 3aMelIeHHsI, 0OMEHa, B T.4. peaKIui
TOpPEHUs, OKUCIIEHUSA-BOCCTAHOBJICHUSI. 4
Tema 2.1. Monb Kak enMHMIIA KOJIMYeCTBa BellecTBa. MoJisipHas macca. 3aKOHBI COXPAHEHUS MacChl M SHEPIHH.
Tunel xumudeckux | 3akoH ABoraapo. MossipHblii 00beM ra3zoB. OTHOcHUTENbHAS MJIOTHOCTH Ta30B. PacueTsl Mo ypaBHEHUAM OK 01
peakuuit XUMHYECKHX PEaKIUil C HMCIOJIh30BAaHUEM MAacChl, 00beMa (HOPMAIbHBIC YCIIOBHS) Ta30B, KOJIWYECTBA
BEIIECTBA.
CamocrosiTesbHast pabora o0yyaromuxcs 3
Conep:kanue yuyeOHOro MaTepuaJa: )
Knaccupukanuss ¥ TUMBI XUMHUYECKHX PEAKIMHA C y4yaCTHEM HEOPraHWYEeCKUX BEIISCTB. Y paBHEHUS
OKHCJIEHUsI-BOCCTaHOBJIEHUS. CTeneHb OKUCIeHUs. OKUCIUTENb U BOCCTAHOBUTEIb.
IIpakTnueckoe 3ansaTHe 4
Tema 2.2 Conep:kanue yuyeOHOro MarepuaJa: )
- Peakmun nonHoro oomena. CocraBiieHHe peakinii HOHHOTo 0OMEHa ITyTeM COCTaBICHUS MX MOJIHBIX U
DNEKTPOIUTHYECKAS . OK 01
JE— COKpAIlICHHBIX HOHHBIX YPAaBHEHMII. OK 07
HOHHBIH OGMCH CamocrosiTesibHast padora o0yyarommxcs 4
Coaeprxanue yqyeOHOro MaTepuaJa: 2
Teopust 27EKTPOIUTHYECKON Aucconannu. MoHbl. DIEKTPOIUTHI, HEAJIEKTPOJIHTHI.
Pa3nes 3. CTpoeHue H CBOIiCTBAa HEOPraHUYECKHX BelleCTB 18
Teopernueckoe 3ansiTue 2
Tema 3.1. Coaep:xanue yueOHOro Matepuaia:
Knaccudpukarms, [Ipenmet Heoprannyeckoit xumuu. Knaccudukanus Heopranmueckux Bemiects. [IpocTeie u cioxHbIe
HOMCHKITATYpa i BemecTBa. OCHOBHBIC KIIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THAPOKCUABI, KUCIOTHI, COJH). B3anMOCBs3b OK 01
cTpocHHe HEOpPraHMYECKUX BeIIeCTB. ATperatHble COCTOSHUS BelecTBa. Kpucraminyeckue u aMmopQHbIe BEIIeCTBA. 2 OK 07
HEOPraHHIECKIX Turnbl KPHCTAIUIHYECKHX PELIETOK (aromHas, MOJIEKY/IAPHas, HOHHA, METaNInYecKasi). 3aBHCH1\u4OCTb
- (bu3MYECKUX CBOWCTB BEUIECTBA OT TUIA KPUCTAIIMYECKON PEeIEeTKU. 3aBUCUMOCTh XUMHUYECKON

AdKTHUBHOCTH BCIICCTB OT BHU A XUMHUECKOM CBSI3H U THUIIA KpHCT&HHH‘-IGCKOﬁ PCLICTKU. HpI/I‘II/IHBI

MHOT'000pa3us BEIIECTB.
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IIpakTHYeckoe 3aHATHE S
Conep:kanue yuyeOHOro MaTtepuaJa:

Pemienue npakTHUecKuX 3aJJaHUN 1O Kjaccu(UKAIUU, HOMEHKIIATYpe B XUMUUYECKUM (popMynam 2
HEOpPraHMYECKUX BEIIECTB Pa3IMuHbIX KjaccoB. Ha3bIBaTh M cOCTaBIATH (POPMYIIBI XMMUUECKUX BEIIECTB,
OIIPEAEIATh NPUHAJUIEKHOCTD K KJIACCY.
CamocrosiTesibHasi padoTa o0yyarommxcest 5
Coaeprxanue yqyeOHOro MaTepuaJa: 2
Mexnaynaponnas (MIOITAK) u TpuBnanbpHas HOMEHKJIATypa HEOPTraHUIECKUX BEIIECTB.
Teoperuueckoe 3ansaTune 3
Conep:kanue yuyeOHOro MarepuaJa:
Mertamnel. O0ure puznyeckre 1 XuMHUIecKue cBoiicTBa MeTauioB. CriocoOb! noinydenus. Hemeramisl. 4
OO6mume Guznueckre 1 XMMUYECKHE CBOMCTBA HEMETAIUTIOB. Tunu4yHbIe cBOKicTBa HeMeTaioB [V— VII
rpymi. Knaccuduxaius 1 HOMEHKJIaTypa COeIMHEHUI HeMETaIJIOB. XMMHUYECKHE CBOMCTBA OCHOBHBIX
T 32 KJIACCOB HEOPraHMYECKHUX BEIIeCTB (OKCUAOB, THIPOKCHUJIOB, KUCIIOT, COJIEH U JIp.).
q;;:;m;_ ) IIpakTuyeckoe 3ansitue 6
MITICCKIE Conep:xkanue y4eOHOT0 MaTepuaJa: § OK 0]
cBOfCTBa CocraBneHrue ypaBHEHUW XHWMHMUYECKMX PEAKIMH C y4acTUeM MPOCTHIX M CIOXHBIX HEOPTaHMYECKUX 3 OK 07
HEOPIaHHUECKHX BEIECTB: METAUIOB M HEMETALIOB; OKCHJOB METallOB, HEMETALIOB M amM(pOTEepHBIX SIEMEHTOB,
BEIIECTB HEOPraHHYECKUX  KHCIIOT, ~OCHOBaHMH M aM(OTepHBIX THAPOKCUIOB; HEOPraHMYECKUX  COJICH,
XapaKTEPU3YIONIUX UX CBOMCTBA.
CamocrosiTesibHast padoTa o0yyarommxcs 6
Conep:kanue yuyeOHOro MarepuaJa:
3HaueHUE METAJNIOB U HEMETAJUIOB B MPUPOJE U XKU3HEACSITEIbHOCTH YeJIOBEKa U opranu3moB. Kopposus 3
METAJIJIOB: BUABl KOPPO3UU, CHOCOOBI 3alIUTHl METAIOB OT Koppo3uu. KpyroBopoTbl OHOTeHHBIX
AJIEMEHTOB B IIPUPOJIE.
IIpakTHyeckoe 3anATHE 7
Tema 3.3. Coaep:xanue yueOHOT o Martepuaja:
Pemrenne 3aga4 mo XMMHUYECKUM CBOWCTBAM METAJUIOB U HEMETAIJIOB, IO PACIO3HABAHUIO U MOJIYYEHUIO
Nnentuduxaruys " OK 01
HEOPrAHMYECKIX COEMHEHUI METAJUIOB U HEMETAJIIOB. } 2 OK 07
BEIIECTE Unentudukanuss HEOPraHUYECKUX BEWIECTB C HCMNONB3OBAHHEM HX (GU3UKO-XUMUYECKUX CBOMCTB,
XapaKTepHBIX KadeCTBEHHBIX peakuuid. KadecTBeHHble peakumu Ha cynbdar-, xkapOoHAT- W XJIOPUI-
AHUOHBI, HA KATHOH aMMOHUSI.
Pasznea 4. CtpoeHue U CBOIiCTBA OPraHNYecKUX BellecTB 16
Tema 4.1. Teopernueckoe 3ansaTe 4 ) OK 01
Knaccudukanus, Conep:kanue y4eOHOro marepuaJa:
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CTPOCHUE U IlosiBiieHUE U pa3BUTHE OPraHMYECKOM XUMUHU Kak HayKu. [Ipeamer oprannueckoit xumun. Mecro u OK 07
HOMEHKJIaTypa 3Ha4YE€HHE OPTaHMYECKOM XMMHUH B CUCTEME €CTECTBEHHBIX HayK.
OpPraHUYECKUX XHWMHUYECKOE CTPOEHHE KaK MOpSAJOK COECIMHEHUS aTOMOB B MOJIEKYJE COIVIACHO HX BaJCHTHOCTH.
BEIIIECTB OCHOBHBIE TIOJOKEHUS TEOPUM XHUMHYECKOTO CTPOEHUS OpraHryveckux coenuHeHuid A.M. bytieposa.

VYrnepoaHslii CKEET OPraHUUYECKOM MOJIEKYJIbl. 3aBUCHMOCTbh CBOWCTB BEILIECTB OT XUMUYECKOTO CTPOECHMUS

Mouiekyil. 3omepust v n3oMepsl.

IIpakTnueckoe 3anaTHE 8

Conep:kanue yuyeOHOro MarepuaJa:

CocraBieHre MOJTHBIX U COKPALICHHBIX CTPYKTYPHBIX (POPMYII OPraHUYECKHUX BEIIECTB OTIEIbHBIX

KJIACCOB, UCITOJIb3Ysl MX HAa3BaHUS I10 CUCTEMAaTUYECKOW U TPUBUAIBLHON HOMEHKNAType. Pacuersl

npocTenniel (opMysbl OPraHUIEeCKON MOJIEKYIIBI, UCXO/Is U3 DJIEMEHTHOTO cocTana (B %).

CamocrosiTesibHast padoTa o0yyarommxcest 7

Coaeprxanue yqyeOHOro MaTepuaJa:

[Tonstue o pyHkMOHANBHOM rpymme. Panukan. [TpuHune! kKaaccudukaum OpraHuIeCKUX COCTUHEHUM.

MexayHapoiHasi HOMEHKJIATypa U IPUHIIUIIBI HOMEHKJIATYphl OpraHuuecKux coequHeHuit. [Tonstue 06

A30TCOMIEPKAIINX COSAMHEHUSIX, ONOIOTHISCKN aKTHBHBIX BEIIeCTBax (yrieBoaax, )Kupax, Oenkax u ap.),

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED, NOJIMMED, CTPYKTYPHOE 3BEHO).

Teopernueckoe 3ansiTue 5

Coaeprxanue yueOHOro MaTepuaJa:

CpolicTBa OpraHMYECKHX COEAMHEHUN OTAEIbHBIX KJIAccoB (TpUBHAJIbHAI M  MEXKIyHapoJHas

HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI IMOJIyYeHHs): MpeAeibHbIC (AIKAHbI U IMKJIOAJIKAHBI),

HemnpeenbHble (IKeHBI, aTKUHBl M aJIKaJMeHbl) U apOMAaTUYECKUE YTIEBOJOPOAbI, COUPTHI U (DEHOIIBI,

KapOOHOBBIE KHCIOTHI U 3(UPHI, aJbJAETHIbl U KETOHbI, AMUHBl U aMUHOKUCIIOTHI, BEICOKOMOJICKYJISIPHbIE

COEJINHEHMSL.
Tema 4.2. IIpakTnueckoe 3anaTHE 9
CaoiicTBa Conep:xanue y4yeOHOro MarepuaJa: OK 01
OpraHU4eCKHUX CocraBieHne cxeM peakiuii (B TOM dYHClIE€ IO NPEUIOKEHHBIM IIETIOYKaM  IPEeBpaleHUN), OK 07
COECIMHEHU I XapaKTepU3YIOMINX XUMUYECKHE CBONCTBA OPraHMYECKHX COCAMHEHMH OTIENbHBIX KJIACCOB, CIIOCOOBI MX

MOJYYEHUsI M HA3BaHUE OPraHMYECKUX COCIMHEHHM 10 TPUBUAJIBHON WM  MEXIyHApOIHOU
CHUCTEeMaTUYECKON HOMEHKJIATYpe.

CamocrosiTesibHast padoTa o0yyarommxcs 8

Conep:xanue yuyeOHOro MatepuaJa:

[IpakTHyeckoe NTpPHUMEHEHHME OSTWICHIJHUKONS, TIiuuepuHa, ¢eHona. [Ipumenenue ¢opmanbpaeruia,
areTanbAeTu/1a, YKCYCHONH KHUCIOTHL. MbIja Kak COJIM BBICIIMX KapOOHOBBIX KHCJIOT. Molomue CBOMCTBA
MblJIia. FCHCTI/I‘ICCKaﬂ CBA3b MG)K,Z[y KiiacCaMu OpI‘ElHH‘-I@CKI/IX CoeﬂHHeHHﬁ.
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Teopernueckoe 3ansiTue 6
Conep:xanue yueOHOro MaTepuasa:
buooprannueckue coenqunenus. [Ilpumenenue u 6uonaorudeckas poiib yrieBooB. OKUCIIEHUE YTIIIEBOJIOB —

ITIeMa 4.3. HCTOYHUK YHEPTUH JKUBBIX OpraHu3MoB. O01acTu MpUMEHEHUS aMUHOKHUCIIOT. [IpeBpaieHus: 6eITK0B MUIIH
ACHTH pHKALHS B opranusMe. OnacHOCTbh BO3JEHCTBHS HA JKUBbIE OPraHW3Mbl OPraHUYECKUX BEIIECTB OTAEIbHBIX KJIACCOB
ggﬁ;ﬁie;inx (YyrmeBomopoIbl, CHUPTHI, (PEHOIBI, XJIOPOPTaHUYECKUE TIPOU3BOAHBIE, AlTBICTUIBI U JIP.), CMBICT
3HaquI/Ié " ITOKA3aTelsl NPEEIbHO TONYCTUMONW KOHIICHTPALIUH. OK 01
IPHMEHEHNE B CamocrosiTesbHast padoTa odyyarommxcs 9 OK 07
SLITOBOM I Conep:kanue yuyeOHOro MarepuaJa: §
HPO3BOICTBCHHOI I/II[eHTI/I(?I/IKaI_II/ISI OpraHUYEeCKUX COEAMHEHUH OTIEIbHBIX KJIACCOB (HAa MpUMEpe Ib/IETH/I0B, KpaxMaia,
- YKCYCHOM KHCJIOTHI, 6eum<013 U T.I.) C UCIIOJIb30BaHUEM UX (PU3UKO-XMMHUYECKHUX CBOMCTB M XapaKTEPHbIX
GeIOBCKA KaueCTBEHHBIX peaknwuii. JleHarypanus Oenka mpu HarpeBaHuu. L{BeTHble peakuu O0enkoB. buonorndeckue
byakuun 6enkoB. buomorndeckue (QpyHKIuU XUpoB. Poib OopraHMYEcKO XMMHUW B PEHICHUU MPOOIIeM
NUIIEBOH Oe3omacHoCTH. Pojb OpraHryueckoil XMMHUU B pEIIEHUH MPOOJIeM SHEPreTHIECKO 0e30macHoCTH,
B Pa3BUTHUH MEIUIMHBI, CO3JaHUH HOBBIX MaTEpPHaJIOB, HOBBIX HCTOUYHHUKOB PHEPrHH (aJbTEPHATHUBHBIC
VICTOYHUKHU SHEPTHH).
Paznen S. Kunerudeckue u TepMoIHHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHNSI XUMUYECKUX PeaKkuni
Teopernyeckoe 3ansiTue 7
Conep:kanue yuyeOHOro MarepuaJa:
CKOpoCTh peakIi, €€ 3aBUCHMOCTh OT Pa3lUYHBIX (DAKTOPOB: MPHUPOJABI PEATHPYIONIUX BEIIECTB,
T KOHIICHTPALlUX PEArupyroNIMX BEUIECTB, TEMIEPATYPHI U IJIOIIAN PEAKIIMOHHOW NOBEPXHOCTHU. TeIioBble
emas. 3¢ (HEeKThl XUMUYECKUX PEaKuid. IK30- U SHJOTEPMHUUECKHE, PEAKIIHH.
Cropocts OO6patuMOCTh peaknuii. XMMUUIECKOE PaBHOBECUE M €r0 CMEIICHUE MO/ IEUCTBUEM Pa3IMUHBIX (DAKTOPOB OK 01
XHMH%VC KX (KOHIIEHTpAIIUsl PEareHTOB WM MPOJIYKTOB PEaKlUu, JaBJieHue, TeEMIIepaTypa) i CO31aHUs ONITUMAIbHBIX OK 07
DeaKIui. YCJIOBUM MPOTEeKaHUsi XuMudeckux npoueccon. [Tpunumn Jlelarenbe.
XHWMHUYECKOE
IIpakTnueckoe 3ansTue 10
paBHOBECHE
Conep:kanue yuyeOHOro MarepuaJa:
Pemenne 3apmanuil Ha npumeHeHue npuHuuna Jlelllarense I HaXOXACHUS HAIPaBICHUS CMELICHUS
paBHOBECHsS] XMMHUYECKOW peakuud M aHaiu3 (aKkTOpOB, BIHUAIOIMIMX Ha CMEIIEHHEe XHMHYECKOTO
paBHOBECHSI.
Pa3znea 6. PacTtBopbl
Tema 6.1. Teoperuueckoe 3ansaTHE 8 OK 01
[lonsiTHe o Conep:kanue y4eOHOro MmarepuaJa:
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pacTBopax PactBopenne kak (usuko-xumuueckui mporecc. PactBoprl. CrocoObl NPUTOTOBJIECHHST PACTBOPOB. OK 07
PactBopuMocTb. MaccoBasi 10711 pacTBOPEHHOro BemiecTBa. CMBICH MOKa3aTelssl NpeebHO JOMYyCTUMOMN
KOHIICHTPALIMHU M €r0 MCIIOJIb30BAaHHUE B OLIEHKE YKOJOTMYECKON OE€30MaCHOCTH.
IIpakTnyeckoe 3ansiTue 11
Coaeprxanue yqyeOHOro MaTepuaJa: 3
Pemenne npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJlaHUN Ha PacTBOPHI, HCIOJIb3yeMble B OBITOBOIl U
IIPOU3BOJICTBEHHON NEATEIBHOCTH YEJIOBEKA.
CamocrosiTesbHas padora odyyaromuxcs 10
Coaeprxanue yqyeOHOTro MaTepuaJa:
[IpaBuia 5KOJIOTMYECKH Le1ecoo0pa3HOro MOBEACHUS B OBITY U TPYAOBOM JESATENBHOCTH B LEJSAX 2
COXPAHEHHUs CBOETO 3JI0POBbS M OKpYXKarolled IPHUPOJHOM Cpelbl; OMAacCHOCTh BO3JEHCTBUS Ha >KHUBBIC
OpraHU3Mbl ONIPENIETICHHBIX BEIIECTB.
IIpakTnueckoe 3ansaTHe 12
Tema 6.2. Coaep:kanue yued : OK 01
Mccrenopatie p y4e0HOro MaTepuaJia: } . )
CBOFICTB PACTBOPOB Pemenue 3amad Ha TPUTOTOBJICHHE PACTBOPOB 33JaHHON (MaccoBOi, %) KOHIEHTpauuu (C MPaKTHKO-
OpPUEHTUPOBAHHBIMU BOIPOCAMH) U OTIpEICTICHUE CPEIbl BOJIHBIX PACTBOPOB.
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM 1eSITeIbHOCTH YeJI0BeKa 2
Tema 7. CamocrosiTesbHast padora o0yyaromuxcs 11
Xumus B ObITY U Conep:kanue y4yeOHOro MarepuaJa: OK 01
MIPOU3BOACTBEHHOU Hosgeiimme nocTmkeHUs XUMUYECKOW HAYKM M XMMHUYECKOW TeXHOJOrudu. Ponbh Xumum B oOecredeHHH 2
NEeSATEIbHOCTH HKOJIOTMUYECKOM, SHEPreTHUYeCKON U MUIIEBOM 0€30MacHOCTH, Pa3BUTUU MEIULMHBI. XUMUYECKHE BOJIOKHA
4eJI0BEKa B TEKCTUJILHOW IPOMBIIUIEHHOCTH U X IPUMEHEHHE.
IIpomeskyTouHas arrectanms (3a4eT C OLEHKOM) 2

Bcero

72
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3. YcioBus peajm3aiui NporpaMmmal 001eo0pa3oBaTebHOM JUCHMILIHHbI

3.1. Jlas peanu3anuy NporpaMMbl AMCUMILIMHBI PEeAyCMOTPEHBI cJieAyIolue crelualbHble

MMOMEIIICHU A

Ne
n/n

HaumeHoBaHue mMoOMelleHU I I IPOBeIeHNs BCeX
BU/I0B Y4eOHOH JeATeJIbHOCTH, Pe1yCMOTPEHHOM
y4eOHBIM IJIAHOM, B TOM YHCJIe IOMELIeHHs sl
CaMOCTOSITe/ILHOI PadoThl, ¢ YKa3aHNEM MepedHs
OCHOBHOI'0 000pYy10BaHMsl, Y4eOHO-HATJISATHBIX
NnocoOMii M UCMOJIb3YeMOr0 POrPAMMHOIO
obecreyeHus

Anpec (MeCTONOJI0KEHHE)
MOMeIleHUu M NI
NpoBe/ieHUs1 BceX BU/10B
yueOHOM esiTeJIbHOCTH,
NMpeaycMOTPEHHOM
Y4eOHBIM IIAHOM

TeopeTnueckue 3aHATHS

Aynutopun Nel207.

[Mocagounsix mect 115, paGouee mecTo mpenoaaBaTens,
OCHAIlICHHBbIC  y4eOHOW MeOenpio; MeJoBas  JOCKa,
TEXHUYECKUE CpeJCTBa OOydeHHUs, CHyxamue s
MpeACTaBICHHUS HHPOPMAIIUKA OOJIBIIION ayIUTOPHH: SKPaH
HACTEHHBIH, mpoekTtop. Habopsl JgeMOHCTpaMOHHOTO
000opyIoBaHUS " y4eOHO-HaTJISATHBIX MOCOOUH,
o0ecreynBaroIuX TEeMaTU4YeCKHe WJLTIOCTPAIIHH,
COOTBETCTBYIOIIKE pabouel mporpaMMe AUCHUTIIINHBL.

yi. Manas Kanyxckas, 1.1

2. [IpakTrueckue 3aHATUS
Aynutopus Ne 2215
IlocagouHbIX MecT 751 pabodyee MeCTO MpenoaaBaTes, 119071, r. Mocksa, y1. Manas
OCHAIlICHHBIC y4eOHOW MeOenpio; MeJoBas  JOCKa, Karvacekas 1. 1
TEXHUYECKHE CpeACTBa OOydYeHHUs, CiyXaliue s y &
MpeACTaBICHHUS HHPOPMAIIUKA OOJIBIION ayTUTOPUH: SKPaH
HAaCTEHHBIN, TPOEKTOP.

3. [IpomexyTouHas arTectanus
Aynuropus Ne 2329
[Tocagounbix Mect 25, paboyee MecCTO MpenoaaBaTes,
OCHAIIleHHBbIE y4eOHON Mebenbio, MHTepakTuBHas nocka. | 119071, r. Mocksa, yin. Manas
HaGopbl 1eMOHCTpallMOHHOTO O0OpYIOBaHHS U y4eOHO- Kamyxckas 1. 1
HAITIIOHBIX IIOCOOMM, OO0ECIEYMBAIOIINX TEMATHYECKHUE
WJUTFOCTPAIMK, COOTBETCTBYIOIIME paboyell mporpaMmme
JUCITATIIAHBI.

4. CamocrosrenbHas paboTta

Aynutopus Ne 1154

YUTAIBHBIA 321  OMOJIHMOTEKU: IIOMEIIEHUE IS
CaMOCTOSITENIbHOW ~ paboThl, B TOM 4YHCIIe, HAyYHO-
UCCJIEIOBATEILCKOM, TOJITOTOBKU KYPCOBBIX U BBITYCKHBIX
KBTI (UKAIIMOHHBIX padoT.

[Tocagounsix mect 70

Crenmnaku [JIi KHUT, KOMIUIGKT Yy4eOHOUW wmebemn, |
pabouee MecTO COTpyAHHMKa M 6 paboymx MecT s
CTYJICHTOB, OCHAIIICHHbIE TIEPCOHAILHBIMU KOMIIBIOTEPAMHU
C MOAKIIOYeHHEM K ceTd «VHTepHeT» u obecredeHnemM
JIOCTYTA K AJIEKTPOHHBIM OMOIMOTEKaM U B AIIEKTPOHHYIO
WH(})OPMAITMOHHO-00PA30BATENIBHYIO CPEy OPTaHU3AIIUH.

yi1. Manas Kanyxckas, a.1
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3.2. UudopmanuonHoe odecriedeHne 00y4eHus

Ilepeyenb pexoMeHAyeMbIX Y4YeOHbIX u3aaHuii, WHTepHeT-pecypcoB, JA0NOJHHUTEILHOM
JIUTEepaTyphbl
1 2 3 4 5 6 7 8
Koan
Agpec caiita IBC | yecTB
Bux WIH 0
Ne I 3J1eKTPOHHOTO0 IK3EM
ABT HaunmeHoBaHue (yueoHuk | M3mareanct Ton pecypea fLspo
n | op(bl (3anoJHseTcst B B
/ ) U3aHUS , YII, BO U3IaHUS st -
MII n .
n U31aHUH B oTeKe
p-) 3J1eKTPOHHOM YHuB
BH/JIE) epcur
eTa
OcHOBHAasI JTUTEPATYPA, B TOM YHCJIE DJIeKTPOHHBIE N3IaHUA
la6bpu | Xumus. 10 xmacc. Vuebnuk | IlpocBerienu https://znanium.co -
SIS Ba3oBblit ypoBeHb -192¢.- |e 2022 m/catalog/product/
0.C., ISBN 2090098
Octpo 978-5-09-
R 101657-4.
nur.,
Crnank
OB
C.A.
la6bpu | Xumus. 11 xmacc. Vuebnuk | IlpocBerienu -
eJIsTH ba3oBbIil ypoBEeHD — 127c. e 2022 https://znanium.co
0.C, ISBN m/catalog/product/
Octpo 978-5-09- 2089904
5| YMOB 103623-7.
nur.,
Crnankx
OB
C.A.
Audu Vuebuuk | M.: 2023 https://urait.ru/boo -
HOTEH u WznarenscTB k/himiya-513807
oBa npakTuky | o FOpaitt
1B, M
Bbabko
3B
A.B.,
ITonko
B
B.A.
JlonoJHuTEeILHAS JINTEPATYPA, B TOM YHCJI€ YJIEKTPOHHbIE H3IaHUS
Jleben | Xumus VYuebuuk | M.: 2023 -
eB 1O. UznarenscTB https://urait.ru/boo
A., o IOpaiit k/himiya-513073
danee
BI.

H.,,
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T'omy6
eB A.

ITamo
BaJi B.

4. KoHTPOJIb M OLIEHKA Pe3yIbTATOB 0CBOEHUS JUCHUILTHHBI

KoHTpo/Ib U O1leHKA pe3yIbTaTOB OCBOSHUS TUCIHMILIMHBI PACKPHIBAIOTCS Yepe3 MUCIHILTHHAPHBIE
pe3yiibTaTbl, YCBOCHHBLIC 3HAHUA U HpI/IO6peTeHHBIe CTYACHTAaMHU YMCHUS, HAIPABJICHHLIC Ha
dbopmupoBaHKe OOIMKX U TPOPECCHOHATBHBIX KOMIIETEHITUN.

KommereHmmn Pazgen/Tema Tum oneHOYHBIX
MEPONPUATUI
OK 01. Bribupats criocoOb1 Pazgen 1. Temsr 1.1., 1.2. Pa3gen 2. | - ycTHEIH ompoc;
pemenus 3ana4d npodeccuonansuot | Temsr 2.1., 2.2. Pazgen 3. Tems! 3.1., | - olleHKa KOHTPOIBHBIX
JIEATENBHOCTH IPUMEHUTENBHO K 3.2.,3.3. pabor;
Ppa3IUYHBIM KOHTEKCTaM. Paznen 4. Temr1 4.1.,4.2.,4.3. - OLICHKA MPaKTUYECKUX
Pazgen 5. Tema 5. pabor (pemeHus 3amanuii u
Paznen 6. Temsr 6.1., 6.2. Paznen 7. | 3agaq);
Tema 7. - OIICHKA TECTOBBIX 3aJaHMIl;
OK 07. ConeiicTBOBATH Paznen 6. Tema 6.1., - OLICHKA BBIMIOJIHEHUS
COXPAHEHHUIO OKPYXAIOIIEH Cpeibl, Paznen 7. Tema 7. CaMOCTOSITETHHBIX paboT;
pecypcocOepeKeHHIO, TPUMEHSTh - OLIEHKA JTOKJIA/I0B.
3HaHUA 00 U3MCHCHHH KJIMMAaTa,
MIPUHITAIIBI OEPEKITUBOTO
NPOU3BOACTBA, YPPEKTUBHO
JIEHCTBOBATh B UPE3BbIYAMHBIX
CUTYaIHsIX.

PazpaboTtunku paboueit mporpamMmsi:
PazpaboTtunk Bacunsera M.U.

Pabouas nporpamMma coryiacoBaHa:
Jupekrop koyemxa Meuertnna M.A.

Havansauk
YIpaBJICHHUS 00pa30BaTEIbHBIX MPOTPAMM U ITPOCKTOB Huxuraesa E.b.



MunuctepcTBo 00pa3oBanus u Hayku PD
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«Poccuiickuii rocygapctBeHHbId yHuBepcuteT uM. A.H. Koceirnna
(Texnomoruu. J{uzaiin. UckyccTBo)»
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IlepBbIii MPOPEKTOP — MIPOPEKTOP
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C.I'". JemOukuii
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Pa3zpabortunk: BacuibeBa M.J., mpenoaBaresns Kouiemka



@DOHJT OIEHOYHBIX CPEJACTB MpeTHA3HAYCH I ATTECTAllUU OOYYArOIIMXCS Ha COOTBETCTBHE WX
MEPCOHAJIbHBIX JTOCTHXKEHHUI MPU OCBOCHUU mporpamMbl auciuiuinabl OYIL.12 XuMus ocHOBHOM
obpa3zoBarensHO# nporpamMMbl CITO — mporpaMmbl TOJTOTOBKH CHEIIHATMCTOB CPEIHErO 3BEHA 110
crnenuanbHocTH 42.02.01 Pexnama.

OueHuBaHuE pe3ylbTaTOB OCBOEHHUS OCYILECTBISETCS C IOMOUIbIO TEKYLIEro KOHTPOJIA
YCIIEBAEMOCTH M  NPOMEXKYTOUYHOW arTecTalud. TeKymuid KOHTPOJb YCIEBAEMOCTH U
MPOMEXKYTOUHAsI aTTECTAllMsl TPOBOASTCS B COOTBETCTBHHM C llomokeHueM o ¢opMmax,
NEPUOANYHOCTH U TMOPSJIKE TEKYIIEro KOHTPOJS YCHEBAEMOCTH M MPOMEXKYTOUHOH aTTecTaluu
oOyyaromuxcst o 00pa3oBaTeIbHBIM IMPOrpaMMaM CPEIHEro MPOQecCHOHATBLHOrO 00pa3oBaHUs
PI'Y um. A.H. Kocsiruna.

OcBoenne coaepkanusi yueOHOW aumcummiuHbl  «XHMMUS»  obecrieumBaeT  JOCTHIKCHHE
CTYJIEHTAMH CIEAYIOUINX Pe3yIbTaTOB:

*  PesyabTaThl 0CBOCHHS Y4eOHOM AUCHUIINHBI

JUYHOCMHbLE:

® TOTOBHOCTbL K AaKTHUBHOM JIEITEJILHOCTA  TEXHOJOTMYECKOWM W  COLUAIBHOU
HaIpaBJIECHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKYIO €SI TEIbHOCTD;

® HHTEpPEC K pa3IMuHbIM chepam npodecCHOHATbHON AesTETLHOCTH,

® YyMEHHE CaMOCTOSTEIbHO  (OpPMYIMpPOBATH W  aAKTYalIM3HpOBaTh  Ipobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

® ONpeaciIiaATh LEIH ACATCIBbHOCTH, 3aJ1aBaTh NAapaMETPhl U KPUTCPUU UX TOCTHUIKCHUS,
® BBHIIBJIATH 3AKOHOMCPHOCTH U IPOTUBOPEUMS B paCCMATPUBACMBIX SIBJICHUSIX,

® BHOCHUTb KOPPEKTHBBI B JICATCIBHOCTb, OLICHUBAThL COOTBECTCTBHC PE3YIbTATOB ILECIIIM,
OLICHUBATbL PUCKU MOCJIEICTBUIM ACATCIIBHOCTH,

® pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PEUICHUH KU3HEHHBIX TPpobiieM

mem anpedmemuble:

® BJIaJACTh HABBIKAMU y‘Ie6HO-I/ICCJIe,Z[OBaTeJIBCKOI>'I )41 HpOGKTHOﬁ ACATCIIbHOCTH, HaBBIKAMHU
paspenieHus npooem;

®  BBIIBJISATH IPUUMHHO-CIIEJACTBEHHBIEC CBSI3U U aKTYalIM3UPOBATH 3a/1a4y, BBIIBUTATh
TUIIOTE3Y €€ PElICHUs, HAXOIUTh apryMEHTHI U1 JOKA3aTeJIbCTBA CBOMX YTBEPKICHHU,
3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHUS;

® aHAJIM3HUPOBATH INOJYUYCHHBIC B XOJ€ PCHICHUS 3a1a41 PE3YyIbTaThl, KPUTHYCCKU
OLICHUBATHL UX NOCTOBCPHOCTD, IPOTrHO3UPOBATH USMCHCHUC B HOBLIX YCIIOBUAX;

® yMeTbh [IEPEHOCUTH 3HaHUS B TO3HABATENIbHYIO M MPAKTUUYECKYIO 00IacTu
KU3ZHEACITEIbHOCTH;

® yMEeThb UHTErPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX o0acTe;

® BbIABUI'aTb HOBBIC HJICU, npeajaratb OpUTHHAJIBHBIC MOAXOAblI W PCHICHUA,

npeomMemmvlx:

® CcpOpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUsSI HAyKM M OOLIECTBEHHOM MpPAKTUKHU, OCHOBAHHOTO Ha JHajore KYyJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

® COBEpIICHCTBOBAHME  S3BIKOBOM M YMTATENbCKOM  KYJIbTYpbl Kak  CpeacTBa
B3aMMOJICHCTBHS MEXKY JTIOJbMU H IMO3HAHUS MUPA;

® (OCO3HAHHC LICHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYLICCTBJIATH IMPOCKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIbBHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC,
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® BJIAJACTH HAaBBIKAMU IIOJIYYCHHS HH(bOpMaL[HI/I N3 HCTOYHHUKOB pa3HbIX THUIIOB,
CaMOCTOATCIIbHO OCYHICCTBJIATH ITOUCK, aHAJIM3, CUCTEMATU3AIMIO W HHTCPIPCTAILHUIO

UHGOPMALIUU Pa3IMYHBIX BUJOB U (OPM IpE/ICTABICHHUS;

® JCIIOJB30BaTh CpEACTBA I/IHq)OpMaI_[I/IOHHBIX N KOMMYHUKalIMOHHBIX TEXHOJIOTHH B
pCHICHUN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX u OpTraHHU3allMOHHBIX 3aJga4d C

cobmoieHneM  TpeOOBaHWM  SPrOHOMHUKH, TEXHUKH
pecypcocOepexeHusi, TPaBOBBIX M OITUYECKUX HOPM,
0€30MacHOCTH;

®opMbI M METOAbI KOHTPOJISA:

0e30IIaCHOCTH, THUTHEHEI,
HOPM  HMH(OPMAITMOHHON

Texkyuuii KOHTPOJIb

IIpome:kyTouHas
arrecTanus

CamocTrosTenpHas padbora.

CamocTosTenbHas BHeayJUuTOpHas paboTa, IpaKTUYECKue
3a/1aHMUsL.

VYcTHBIE BbICKA3bIBaHUS O0YYAIOLINXCS B X0/1€ MPAKTUYECKUX
3aHATHM.

CamocTosTenbHas MUCbMEHHAs BHEAyIUTOpHas paboTa.
3ayeT ¢ OIEHKOHI

YcTHBIC BBICKA3bIBAaHUS O0YUAIOIIUXCS B X0/1€ IPAKTHUECKUX
3aHATHUI.

YCTHBIEC OTBETHI.

NunuBunyanbHBIA U PPOHTANTBHBIA OMPOC B XOJI€
ayIUTOPHBIX 3aHATHUM.

3ayeT C OIEHKOHU




o KoMIUIeKT OLleHOYHBIX CPeICTB A5l NPOBe/IeHUsI TEKYIIero KOHTPOJIs

yYcneBaeMoCTH

.1. Mepeyens yCTHBIX BOMPOCOB sl MPOBEPKH TEKYIIHUX 3HAHMIA 110 pa3iesaM u

TeMaM XUMHUH

Paznen

IlepeyeHb BOpocoB

OCHOBBI CTpPOEHMS

BelieCrBsa

CoBpeMeHHass MOJETIb CTPOCHHUS aToMma. DJIEKTpOHHas KoHpurypanums
atoma. Knaccudukanuss XMMUYECKUX 3JIEMEHTOB (S-, p-, d-37€MEHTHI).
Banentnble  snexktponbl.  BanenTHocTh.  CHMBOJMYECKHUM  SI3BIK
XUMHUU. XAMUYECKUM 3JIEMEHT. OJIEKTPOHHAsA MPUPOJA XUMHUYECKOU
CBSA3U.  DJEKTPOOTPULATENBHOCTh.  BHUIBl ~ XUMHUYECKOW  CBSI3U
(koBajIcHTHAsl, MOHHAs, METAJUTMYECKasi, BOJOPOJHAs) W CIIOCOOBI ee
obOpa3oBanus. llepuoanueckas cucrtema Xumuueckux snemeHtoB J[.U.
MenneneeBa. ®Dusnueckuit cmbicn [lepuogmueckoro 3akona JI.M.
MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHHMS CBOMCTB XHMMHUYECKHX
JJIEMEHTOB, O0pa3yeMbIX HMH TMPOCTHIX U CIOXKHBIX BEILIECTB B
COOTBETCTBUU C MOJOKEHHUEM XMMUYECKOTO 3emMeHTa B [lepronnueckoit
cucreMe. MupoBo33peHUecKoe U HaydHoe 3HaueHue lleproamueckoro
3akoHa J[.MI. MenneneeBa. Ilpornossl [I.MI. MenneneeBa. OTkpeiTHE
HOBBIX XUMHUYECKHUX AJIEMEHTOB.

XuMHYecKHe peakunuu

CocTaBiieHHE ypaBHEHUH peaKklIMi COEIMHEHNS, Pa3/I0KEHUs, 3aMELICHMS,
oOMeHa, B T.4. peakuil TOPEHUsI, OKUCIICHU-BOCCTAHOBIICHUSI.

Moup Kak eIuMHUIA KOJIMYECTBa BewlecTBa. MossipHas macca. 3aKOHbI
COXpaHEHUsI MacChl M SHEpru. 3aKoH ABoraapo. MomspHbIA 00BeM
razoB. OTHOCUTENbHAas IUIOTHOCTh Tra3oB. PacueTel 0 ypaBHEHUSIM
XUMHYECKHX PEaKIuil C MCIOIb30BaHUEM Macchl, 00bemMa (HOpMaibHbIE
yCIOBHSA) Ta30B, KoiMyecTBa BemiecTBa. Knaccudukauus u  TUIBI
XUMUYECKUX PEaKkUMd ¢ ydyacTUEM HEOPraHMYECKHX  BEIECTB.
YpaBHEHUsI ~ OKUCJIEHMS-BOCCTaHOBIEHUS.  CTENEHb  OKHUCIICHUS.
Oxucnutenlb U BOCCTAaHOBHUTENb. Peakuumm HOHHOrO  OOMeEHa.
CocraBneHue peakifii HOHHOro 0OMeHa MyTEM COCTaBJIEHUS UX TOJHBIX
M COKpAlleHHbIX HMOHHBIX ypaBHEHUU. Teopusi 3IEKTPOIUTUYECKON
quccouuanuu. MIoHbel. DIeKTpOIUThl, HEIJIEKTPOIMUTHI.

CTtpoeHnne u cBOiicTBa
HEOPraHUYeCKUX

BeIIECTB

[Ipeamer Heopranmueckon xumuH. Kitaccudukanus HeOpraHWUYECKHX
BemecTB. [IpocThie u cioxHbie BemecTBa. OCHOBHBIE KIIACCHI CIIOMKHBIX
BelIeCTB (OKCHABI, TUAPOKCUIBI, KHUCIOTHI, COJH). B3auMocBs3b
HEOPraHWYECKUX  BELIECTB. ArperaTHble  COCTOSIHUSI ~ BEIIECTBA.
Kpucrannuueckue u amopdHbie BemiecTBa. TUIBI KPUCTALIMYECKHUX
pemieTok  (aroMHasi,  MOJEKYyJspHas, HWOHHAs, MeTa/uTndecKas).
3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUTMYECKON
pemeTku. 3aBUCUMOCTh XHMMHMUYECKOW AKTHBHOCTH BEIIECTB OT BHAA
XMMHYECKOM CBSI3M M TUNA KPUCTAUIMYECKOW pemeTku. [IpudauHbl
MHoOrooOpasusi BeuiectB. MexayHapoaHas (MFOITAK) u TpuBnanbHas
HOMEHKJIaTypa  HEOpPraHW4Yeckux  BemiecTB.  Metamiel.  OOmue
duznyecKne U XUMHUYECKHE CBONCTBa MeTauioB. CrocoObl MOTyYeHHUS.
Hemeramnpl. O6mue ¢pu3nvecKkue 1 XUMHYECKHE CBOMCTBA HEMETAIIOB.
Tunuunsie cBoiictBa HemerawioB [V— VII rpynmn. Knaccuduxamms u
HOMEHKJIaTypa COCIMHEHUW HEMETauloB. XHMHYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTraHMYECKHX BEIIECTB (OKCHIOB, THIAPOKCHJIOB,
KHCJIOT, COJIEH U Jp.).




CrtpoeHue u cBoiicTBa
OpPraHu4ecKux

BelIeCTB

[losiBiIeHHE U pa3BUTHE OPTaHUYECKOW XUMUHU Kak Haykd. [Ipeamer
OpraHNu4YeCcKOr XUMHUHU. MEeCTO ¥ 3HAaUeHUE OPraHUYECKON XMMHUH B CUCTEME
€CTECTBEHHBIX HayK.

XHWMHUYECKOE CTPOCHHE KAaK MOPSAJOK COEIMHEHHsS aTOMOB B MOJEKYJIE
COIVIACHO MX BaJE€HTHOCTH. OCHOBHBIE IOJIOKEHHUSI TEOPUU XMMHUYECKOTO
CTpOCHUs OpraHuveckux coeauHeHuit A.M. byrtnepoBa. YriiepoaHbii
CKEJET OpraHM4eCKOH MOJIEKYNbl. 3aBUCHMOCTb CBOWCTB BELIECTB OT
XMMHYECKOTO0 CTpOCHHS Mojekyld. M3omepuss u uzomepnl. CBOICTBA
OpPraHUYECKUX COCAMHEHHWH OTAENbHBIX KIAaccoB (TpUBHAIbHAS U
MEXIyHapoAHasT HOMEHKJIATypa, XUMHYECKHE CBOMCTBa, CIOCOOBI
MOJyYeHUs): TpeAcibHble (AIKaHbl M I[MKIOAJIKAHBI), HENpeIeTbHbIE
(ayKeHbI, ATKUHBI ¥ AJIKaIMEHbl) U apOMaTUYECKHE YIIIEBOAOPOIbl, CIIUPTH]
1 (eHoIbl, KapOOHOBBIE KUCIIOTHI U 3(PUPHI, aJdbJAETH/Ibl U KETOHBI, aMUHB]
1 aMUHOKHCIIOTBI, BBICOKOMOJIEKYJISIPHBIE COETUHEHHSI.

Kunernueckue n
TepMOJAHMHAMHUYECKHE
3aKOHOMEPHOCTH
NMPOTEeKAHUA

XHMHYECKHX peaKkuni

CKOpOCTh peakIiy, €€ 3aBUCUMOCTbh OT Pa3IUYHbIX (DaKTOPOB: MPHUPOb]
pearupyoomux  BeUIeCTB, KOHICHTPAIlMU  pEearupyromux  BelIeCTB,
TeMIeparypbl M IUIOHIAJM PEaKIMOHHOW TOBEPXHOCTU. TeruioBble
A (HEKTHl XUMUYECKUX PEaKuid. IK30- U SHJOTEPMHUUECKHE, PEAKIIHH.
OOpaTtuMoCTh peakiuii. XMMHUYecKOoe PaBHOBECHE M €r0 CMEIICHHE O[]
NEHUCTBHEM pa3NUYHBIX (PaKTOPOB (KOHIEHTPALMS PEareHTOB WU
OPOAYKTOB  peakluu, JaBlieHUWe, TeMmIeparypa) [Uisl  CO3JIaHus
ONTUMAJIBHBIX YCJIOBHM MPOTEKaHUS XUMUYECKUX MporeccoB. [IpuHiun
Jle laTense.

PacTBopbI

PactBopenne kak Qusnko-xumuueckuii mporecc. PactBopbel. CriocoOsl
MPUTOTOBJIEHUA  pacTBOpoB.  PactBopumocTth.  MaccoBasg o
pacTBopeHHOro BemiecTBa. CMBICI TOKa3aTensl MpeneiabHO JOMYCTUMOI]
KOHILIGHTpAallMd M €ro HCIHOJb30BAaHUE B OLEHKE 3KOJOTMYECKOU
Oe3omacHocTH. [IpaBmia 3KOJIOTHYECKU IIEIeCO00pa3HOrO TMOBEACHUS B
OBITY U TPYJOBOM NEATEIHHOCTU B LENSIX COXPAaHEHHUS! CBOETO 370POBbs U
OKpYKalolllel NPUPOIHOW CpEellbl; OMAaCHOCTh BO3JICUCTBUS Ha >KUBBIC
OpTraHu3MbI OITPCACIICHHBIX BCIICCTB.

Xumus B ObITY M
NMPOU3BOACTBECHHOMI
AesITeJIbHOCTH

Y€JI0BCKA

Hogeitmme 1oCTHXEHUST XMMUYECKON HAYKU U XMMUYECKOW TEXHOJIOTHHU.
Ponp xumun B 06ecrieueHnH 3KOJIOTHYECKOM, SHEPTETUUECKON U MHIIEBON
6G3OHaCHOCTI/I, paSBI/ITI/II/I MCIOUIIUHBI. XI/IMI/I‘-IGCKI/IG BOJIOKHA B
TGKCTHHBHOﬁ HpOMBII_HJIeHHOCTI/I " Uux HpI/IMeHeHI/Ie.

Kpurepum ouenku:

OueHka «OTJHYHO» CTABUTCS, €CJIM CTYACHT IOKa3ajdl TIOJHBIM O00BEM, BBICOKHI
YPOBEHb M KaueCTBO 3HAHUM IO JJAHHBIM BOIIPOCAM, BIIJICET KyJbTYPOi OOIIEHUS W HaBbIKAMU
Haquoro HN3JI0KCHUA MaTepHana, yCTaHaBHI/IBaeT CBsA3b MG)K,Z[y TeOpeTI/I‘IeCKHMI/I 3HAHUAMU U
croco0aMu MPaKTHYECKOU JIeATeTLHOCTH; SICHO.

Ouemca «XOpOH]O» CTaBHUTCs, €CIIN CTyI[eHT JIOTUYHO U Haquo N3J10KUI MaTepI/IaJI, HO
HEJIOCTAaTOYHO TIOJHO OMPEEsIeT MPAKTUYECKYI0 3HAYUMOCTh TEOPETHYECKMX 3HAHUU; HE
BBICKA3bIBACT CBOGI>'I TOYKHA 3p€HI/I$I 110 I[aHHOMy BOHpOCy, HC CMOI' 1aThb JOCTATOYHO ITOJIHOTO
OTBETA Ha TIOCTABJICHHBIC BOITPOCHI.
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Onenka «yI0BJIETBOPHTEJIBHO» CTaBUTCS, €CJIM CTYAEHT IPU PACKPBITUU BOIIpOCa

JOIYCTHJI COJIep’KaTeNbHbIE OLIMOKH, HE COOTHEC TEOpPETHYECKHE 3HAaHMUSI HCOOCTBEHHYIO
MPAKTUYECKYIO JESATENIbHOCTh, HCIBITHIBACT 3aTPYAHEHHsS TMPU OTBETe HA OOJBIIMHCTBO
BOIIPOCOB.

Ouemca «HEYAOBJIETBOPUTEJIBbHO» CTaBUTCA, €CJIM CTYACHT II0Ka3all cna0Oble

TEOPETUYECKHE 3HAHUS, JOMYCTUI IpyOble OIIMOKHU MPHU PACKPBITUH BOIIPOCA, HE CMOT OTBETUTH
Ha 33JIaHHbIE BOIIPOCHI

[98)
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CamocrosrenbHas pabora 1.
BapwuanT 1
Bbruucinte MONSpHYIO Maccy 3KBHBaJIeHTa (I/MoJib) cynbdara amoMUHUS. 3Has, 4TO
cynb(ara aMMOHHMS B3STO 15 I, BBIYUCIUTE €r0 KOJIMYECTBO BELECTBA.
Hanwucate ypaBHenus peakuuii: Br,—NaBr—NaCl—-NaNO;—NaNO,
3anuumTe MOJNEKYJIIPHOE U COKPAIEHHOE MOHHOE YPAaBHEHUS PEAKIMHU, MPOXOJAILEH B
BOAHBIX pacTBopax Mexay CaCO; u uzbsitkom CO;

Bapuanr 2
Beruucnure MomnsipHyro Maccy SkBuUBaJieHTa (T/Moiib) (ochopHOM KHCIOTHI. 3Has, 4YTO
(dbocdopHOii KHCTOTHI B3ATO 13 T, BBIYMCIUTH €r0 KOJIMYECTBO BEIIECTBA.
Harmmcare ypasuenus peaknuii: Cl,—>HCI—CuCl,—NaCl—AgCl
3anumuTe MOJNEKYISIPHOE M COKpPAIlEHHOC HWOHHOE YpPAaBHEHUS PEAKIMH, MPOXOJIIeiH B
BOJHBIX pacTBopax Mexay Al(OH); u uzbertkom KOH
Bapuanrt 3
1. Beraucnure MOJISIpHYIO Maccy dKBUBajieHTa (r/Moib) okcuaa cepsl (V). 3Hast, 4To okcuaa cepbl
(VI) B351TO 5 T, BBIYUCIUTH €r0 KOJUYECTBO BEIIECTBA.
2.Hamucartp ypaBuenus peaknuii: Na—NaOH—Fe(OH);—Fe;(SO4);—Fe(NO3)3
3.3anmummTe MOJIEKYJISIPHOE W COKpAlIeHHOE HOHHOE YypaBHEHUS pEaKIMH, MPOXOAsIed B
BOJHBIX pacTBopax Mexay Pb(NO3), u n3osrrkom NaOH

Bapuant 4
1. Beruncanre MOJSpHYIO Maccy SkBHBasieHTa (r/Monb) ruiapokcuaa menu (II). 3mHas, uro
ruapokcuaa meau (I1) B3sto 27 r, BEIMUCINUTD €r0 KOJIMYECTBO BEIIECTBA.
2.Hanwucarp ypaBaenus peakiuii: Fe—FeCl,—Fe(OH),—FeSOs—Fe(HSO4),
3.3anuinTe MOJIEKYJISIPHOE M COKpalleHHOE€ HOHHOE YpaBHEHUSI PEaKIUW, MPOXOJIAIIeH B
Bo/HBIX pacTBopax Mexay CrCl; u uzdosrtkom KOH

Bapuanr 5
1. Berauciure MOJISIpHYIO Maccy SKkBUBajieHTa (T/mMoib) xnopuaa kenesa (I11).3nas, uto xmopuna
xenesa (I11) B3sito 27 r, BBIUUCIUTD €ro KOJUYECTBO BEIIECTBA.
2.Hanucatp ypaBHenus peakuuit: SO,—S0O3—Na,SO4—NaHSO4—Na,SO4
3.3anmummTe MOJEKYJISIPHOE W COKpAlICHHOE HOHHOE YypaBHEHUS pEaKIMH, MPOXOMsIied B
BOJHBIX pacTBopax Mexay NaH,PO, u n36srrkom NaOH

CamocrosrenbHas padora 2
Bapuanrt 1

CocraBbTe CTpYKTypHBIE (POPMYITBI BCEX H30MEPHBIX alKMHOB cocTtaBa CeH .
Hanumure ypaBHeHUS peakiuii CIEeayIOMUX PEBPALICHUN

Br,, hv KOH HBr Br,. hv ,
H306yTaH - A e e —=1 ﬂ-— E
CHHPT ROOR H20

Hurtposanue ankana coctaBa CsH, mpuBoauT Kk 00pa3oBaHUIO TOJIBKO OAHOTO
MOHOHHTPOIPOU3BOIHOr0. Hapucyiite cTpykTypHYyIo GOpMyiTy U Ha30BUTE aJKaH.



—

—

—

—

Bapuanr 2
CocraBbTe CTPYKTYpHBIE (DOPMYJIIBI BCEX H30MEPHBIX apeHOB cocTaBa CoH .
Harnumure ypaBHeHUS peakuui CIeAYOMUX IPEBPAILCHUI

Br
HiC—CH-CHy —2» A N2 _ g

\
CH
oi/
D

t
3
lNaOH, CzH5OH

hv
W(%
E C

CwMmech xJIopMeTaHa U XJI0p3TaHa Harpeiiy ¢ MeTAJUIMYECKUM HaTpueM. Hanuiure ypaBHEHUS peakiuii

M HAa30BHUTEC BCC BO3MOKHBIC ITPOAYKTHI.

Bapuant 3
CocraBbTe CTPYKTYpHBIE (POPMYIIBI BCEX M30MEPHBIX ankeHoB coctaBa CsH .
Hanumure ypaBHeHUS peakiuii CIESAyIOIUX IPEBPALICHUN
HCI KOH H2SO, ~ KMnOy
—> 0 ———> D

CHy—CH—CH—CH; —— »A—->B
2 ° H,0 180°C | H,O

HCI, Ho0,

E
Hanummre ypaBHeHUE peakllMM U HA30BUTE NMPOAYKT peakuuu Bropua mid 2,2,3-tpumerni-3-
XJ0pOyTaHa.
Bapuanr 4
CocTtaBbTe CTPYKTypHBIE (POPMYIIBI BCEX M30MEPHBIX CONPSKEHHBIX ajkaJueHoB cocTaBa CoHjs.
Harnumure ypaBHeHUS peakuui CIEAYOMUX IPEBPAILCHUI

o o]
AlyCy —1C, A 15000C 5 600°C_  CHsCl | KMnO,
CakT = AlCl; ~ H*

Hammmure ypaBHeHUs1 B3auMoaecTBus 1 Moab 2-metwii-1,3-nentaauesa ¢ 1 Mo Opoma npu
pa3sIUYHBIX TEMIIEpATypax.

E

Bapuanr 5
CocraBbTe CTPYKTYpHBIC (DOPMYJIIBI BCEX M30MEPHBIX JIMHEHHBIX aikagrueHoB coctaBa C7H .
Harnumure ypaBHeHUS peakuui CIEAYOMUX IPEBPAILCHUI

HCl  600°C _ 1Br, _ KOH
—fl

Mg4sCs —>A—>B c ~»p

C akT hv H,O
KMI’]O4, H2804

E

[To peakuuu Bropia nomyuure 1,3-AMMETHIIMKIONEHTaH.



2 Kpurepnu oueHnBaHust
IIpakTHyeckne padboThI
Kpurepun oneHku:

® OlIEHKa «OTJIMYHOY» BBICTABIIAETCS CTYAEHTY, eciii 6e3 omubok pemenbl 90%-100%
3a/1a4

® OIICHKA «XOPOILIO» BBICTABIIAECTCS CTYAEHTY, €ciu BepHO penieHsl 60— 90 % 3agad ninum
A0MYIICHBI HC3HAYUTCIIbHBIC OI_HI/I6KI/I B2 3aJadax,;

® OIICHKA «yJOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, €CJIA BEpHO pemeHsl 35%- 60%
3aJja4M WM JTOMYIIeHbl He3HAUUTEIbHbIE OIINOKHY B 3 3a1adax

® OIECHKAa  «HEYIOBIETBOPUTEILHO) BBICTaBJISIETCS CTYIEHTY, eciu
BepHO pemieHbl 35% 3amaun Wik TOMYIIeHB HE3HAUYUTEIbHBIE OMMMOKH B 5 3a/1auax

3 @oHJI OLIEHOYHBIX CPEACTB VISl MPOBEJEHUS NMPOMEKYTOYHOM aTTecTaAlluu

3AUYET C OIIEHKOH

Hean: omnpenencHue ypoBHA cHOpMUpPOBAHHOCTH Oa30BBIX 3HAHMK W YMEHUH I10
y4eOHOM TUCITUTUINHE «XUMUSD.
B xo1e u3ydenus CTyIeHThI 10KHBI 3HaTh U YMETb:

® Pemarr 3amaHusd Ha HCIOJB30BaHUE XHUMHUYECKOM CHMBOJIMKM W Ha3BaHUH
COCIMHEHUH 110 HOMEHKJIAType MEXAYHAPOJHOI0 COX03a TEOPETUYECKON U NPUKIIAJHON XUMUU
Y TPUBHAIBHBIX HAa3BAaHUU JIJII COCTABJICHUS XMUMHYECKUX (DOPMYJ IBYXaTOMHBIX COCTUHCHUM
(oxcuaoB, Cynb(pUIOB, TUAPUIOB U T.I.) U JAPYTUX HEOPTaHMYECKUX COCIUHEHHH OTACIThHBIX
KJIACCOB. Y CTAaHaBIMBAaTh CBSI3M MEXKIY CTPOCHHEM AaTOMOB XHMHYECKHUX OJIEMEHTOB H
MEPUOJNYECKUM HU3MEHEHHEM CBOMCTB XUMHYECKHX JJIEMEHTOB W HMX COEAUHEHUN B
COOTBETCTBUHU C MOJ0XKeHUEM [leprnoinuecKkoi CUCTEMBI.

® (CoCTaBIATh ypaBHEHUS pEaKUUi COSAMHEHMsI, PA3JIOKEHUS, 3aMEIICHUs, OOMEHa, B
T.4. p€aKI1il TOPEHMS], OKUCIICHUSI-BOCCTAHOBIICHHUSI.

® YMeThb pacCUMTHIBaTh: MOJIb BEIIECTBA, €T0 MOJIIPHYIO Maccy. [IpoBoIUTh pacyeTsl 1o
YPaBHEHUSM XUMHYECKHUX PEAKIUN C MCIOJIb30BAaHUEM MAacChl, 00beMa (HOPMaJIbHBIE YCIIOBUS)
ra3oB, KOJMYECTBA BEUIECTBA.

® COoCTaBIATh pEAKIIMM HOHHOTO OOMEHa TIIyTeM COCTaBIEHUS WX TOJNHBIX H
COKpAIlICHHBbIX HOHHBIX YPaBHEHUM.

® Pemarh mpakTUYeCKUE 3aJaHUS MO KilacCU(PHUKAIMU, HOMEHKIATYPE U XUMHYECKUM
dbopMynaM HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KIIacCcoB. Ha3wpIBaTh M COCTaBIATH (YOPMYIIBI
XUMUYECKHUX BEIIECTB, ONPENEIATh IPUHAIEKHOCTD K KJIacCy.

® COCTaBJIITh YpPaBHEHUS XUMHUYECKHUX PEAKIUN C Yy4aCTHEM IMPOCTBIX M CIOKHBIX
HEOPraHWYECKHX BEIIECTB: METANIOB M HEMETAUIOB; OKCHJOB METAJJIOB, HEMETALUIOB U
aM(pOTEpHBIX JIEMEHTOB; HEOPTAHMYECKUX KHUCIIOT, OCHOBAaHUU M aM(OTEPHBIX THAPOKCHUJIOB;
HEOPraHWYECKUX COJICH, XapaKTEPU3YIOIINX UX CBOMCTBA.

® CoCTaBiATh TMOJIHBIE W COKpAIICHHBIE CTPYKTYPHBIE (OPMYIbI OPraHUYECKHX
BEILIECTB OTACJIbHBIX KJIACCOB, MCMOJb3yd UX HAa3BaHUS MO CUCTEMATUYECKON U TPUBHAIbHOU
HOMeHKJIaType. PacueTsl mpocreiimeld ¢GoOpMyiabl OpraHUYECKOW MOJIEKYJIbI, HCXOIsi U3
3JIEMEHTHOTO cocTaBa (B %).

® (CocTaBiATh CXEMbl peakiuil (B TOM 4HCIE MO0 MPEATOKEHHBIM IENoYKaM
MpEBpalICHUI), XapakTEePU3YIOUIUX XHUMHUYECKHE CBOMCTBA OPraHUYECKUX COEIUHEHUU
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OTACJIBHBIX KJIACCOB, CHOCOGBI HUX TOJYUYCHUSA MW HA3BAHUC OPraHUYCCKUX COGI[I/IHGHI/Ifl 10
TPUBUAJILHOW WUJIM MEXKIYHAPOIHON CUCTEMAaTHYECKON HOMEHKIIAaType.

® Pemare 3amaun Ha npuMmeHenne npuHuuna Jle Ilarenbe s HaxOXIAEHUS
HaIpaBJICHUs CMEIICHUS PAaBHOBECHSI XUMUUYECKON peaKIMi U aHAIN3 (PaKTOPOB, BIMSIONIUX Ha
CMEILEHUE XUMUYECKOTO PABHOBECHS.

® Pemate 3a7ayd  Ha NOPUTOTOBJICHHE PpACTBOPOB 3aJaHHOM (MaccoBoil, %)
KOHIEHTpaluu (C MPaKTUKO-OPUEHTUPOBAHHBIMHU BOIIPOCAMHU) U OINpEAENICHUE CPEeabl BOIHBIX
pacTBOpOB

YyeOHnass [UCOUIINHA ¢ XUMUSA
Tema: 3auer.
Bapuanrt 1
Hanwucats ypaBaenus peakuuit: Cu—CuO—CuSO4—CuCl,—Cu
2. 3anumuTe MOJIEKYJISIPHOE M COKPAIIEHHOEC MOHHOE YPAaBHEHHMS PEaKIMH, MPOXOASIIeH B
BOAHBIX pacTBopax Mexay CaCO; u uzdsitkom CO;
3. Hanummwure ypaBHEHMS peakiuii CIEAYIOMUX MIPEBPALICHUN

—

Br,, hv KOH HBr Br,. hv ,
H300yTaH - A =B - —= ﬂ, E
CHHPT ROOR H20

4. HutpoBanue ankana coctaBa CsH, mpuBoauT k 06pa3oBaHUIO TOJIHKO OJTHOTO
MOHOHHUTPOIPOU3BOIHOTO. HapucyiiTe cTpykTypHYI0 (popMyiTy U HA30BUTE alKaH.

5. Omnpenenure AH .5, H,O, B peakimu: 2H,0,— 2H,0(k) + Oy, 3Has, 4To cTaHaapTHas
sutanbnus oopasoBanust AHs,(H20) = -286 kJ/Moitb 1 AH® peakiuu = -196 kJx.

6. Bwruucnure MOJSpHYIO Maccy SKBUBaIeHTa (T/Moub) xsopupa sxkenesa (I1I). 3nas, uro xmopuaa
xene3a (I11) B3sTo 7,2 T, BBIYUCIUTH €ro KOJUYECTBO BEIICCTRA.

Bapuant 2
Hanwucats ypaBuenus peaxuuii: Cl,—»HCl—CuCl,—NaCl—AgCl
3anummTe MOJIEKYISIPHOE W COKPAlICHHOE HWOHHOE YPaBHEHUS PEAKIMH, MPOXOISIIeH B
BOAHBIX pacTBopax Mexay Al(OH); u u3z6ositkom KOH
3. Hanummre ypaBHEHHS peaklUil CIEAYIONIUX TPEBpaICHUN

N —

CH,3
CHsCl, AICl;  KMnOg, H*  HpSOy, t

> A — » B —»C

4. Bounciaure AH® peakium 3Fe;O4 + 8Al— 4ALO; + 9Fe, ecnm craHgapTHBIE SHTAJIBIUH
00pa30BaHUsl BEIIECTB paBHBI COOTBETCTBEHHO (B KJDk/MOnb): AH’y(FesO4) = -1118;
AHOOGD(A1203) =-1675.

5. CoctaBbTe CTPYKTYpHBIE (POPMYIIBI BCEX JBYXAaTOMHBIX MPEACIbHBIX CIIUPTOB, HMEIONIUX IISITh
aTOMOB yTJIepo/ia.

6. Bpruamcnure MOMSIpHYIO Maccy SkBuBajieHTa (T/moib) tuapokcunma meau (II). 3nHas, uto
ruapokcuaa meau (I1) B3sto 3,15 1, BBIYUCIUTH €r0 KOJIMYECTBO BEILIECTBA.

Bapmuanrt 3
Harmmucarp ypaBuenus peakmnuii: Na—NaOH—Fe(OH);—Fe,(SO4);—Fe(NO3)s3
3anuImmTe MOJIEKYJSIPHOE W COKPALICHHOE HOHHOE YPAaBHEHUS PEaKIMH, MPOXOIsIeil B
BOJHBIX pacTBopax Mexay Pb(NO3), u nzosrrkom NaOH
3. Hamummre ypaBHEHHs peakLuil CIEIYIOMUX IpeBpalleHui
Bry NH; HCI
CH3CH,CH,COOH —— A — > B —>»C

9
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l.

3nas, uro AH® o6pasosanus CO, u H,O paBHBI COOTBETCTBEHHO -394 u -242 kJ[K/Moib |
AH peaxram = -802 xJx s peakiun: CHy(r) + 20,(r)= 2H,O(r) + CO,(1), onpenenute
sHTaIBIHUI0 00pa3oBanus CHy.
CoctaBbTe CTPYKTypHBIC (DOPMYJIBI BCEX H30MEPHBIX TPEXATOMHBIX CIHPTOB, COICPIKAIIUX
MATh ATOMOB YIJIEPO/JIa.
Beruucnure MOISApHYIO Maccy 3KBUBaseHTa (I/Moi1b) okcuna cepsl (V). 3Hast, 4yTo okcua cepsl
(VI) B3siT0 0,08 T, BEIYUCIUTD €r0 KOJUYECTBO BEIICCTRA.
Bapuanr 4

Hamnucate ypaBuenus peaknuii: C—CO,—CaCO3;—Ca(HCO;3),—CaO
3anumuTe MOJNEKYISIPHOE M COKpPAIlEHHOC HWOHHOE YpPAaBHEHUS PEAKIMH, MPOXOJSIICH B
BOJHBIX pacTBopax Mexay Al(OH); u nuz6ertkom KOH
Harnumnre ypaBHeHUS peakuui CIeAYOMNX IPEBPAILCHUI

CHs

[0] HNO, Fe + HCI
= A — B -
H,S0,

C

Berunciure AH® peaknmn 4NH; + 30,— 2N, + 6H,O, ecnu craHmapTHhIE SHTAIBIIUH
00pa30BaHUs BEIIECTB paBHBI COOTBETCTBEHHO (B KJK/Monb): AH’,(NH3) = -46;
AH’ 56,(H20(x)) = -286.

CocrtaBbTe CTPYKTypHBIE (POPMYIIBI BCEX M30MEPHBIX JIMHEHHBIX KeToHOB cocTtaBa CgH 0.
Beruucnure MomnsipHyro Maccy SkBuUBasieHTa (T/Moiib) (ochopHOM KHCIOTHI. 3Has, 4YTO
docdopHoii kucnoThl B34TO 0,3 T, BRIYUCIUTH €r0 KOJUYECTBO BEIIECTBA.

Bapuanr 5
Hanummure ypaBHEHHS peakiuil CIeAyIOIUX TPEBpaIlCHHIT

Br,, hv KOH HBr Br,. hv KOH

H300yTaH - A - B - D —»F

2.

e

CIHPT ROOR H20
Oxcupn metamna conepxut 47 % kucnopona. Beruncianre MOJIIpHYIO MacCy 3KBUBAJIEHTA
MeTasuia (T/MoJIb).
Hanvmure ypaBHeHUs peakiuii CIeayOIKX IPEBpaIleHui

H,S0
C;HLOH B

" Na
=g A T
130°
A HI
c ) D

Onpenenuth CTaHAAPTHYIO SHTANBIHIO 00pa3oBanus PHs, ncxons u3 ypaBHeHUS
2PH3(r.)+402(r.):P205(K.)+3HQO()K), AHopeaKHHH :-236OKH}K , €CJIN AHO(P205):-1492 Kﬂ}K/MOJ'II),
AH"(H,0)=-285k J[5k/MOIb.

CocraBbTe CTpYKTYpHBIC (HOPMYIIBI BCEX M30MEPHBIX ankuHOB cocTaBa CeHjy.

HutpoBanue ankana cocraBa CsH, mpuBoauT kK 00pa3oBaHUIO TOJIBKO OJHOTO
MOHOHUTPOMPOU3BOgHOTO. Hapucyiite cTpykTypHYyto popMyny 1 HA30BUTE alIKaH.
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Kpurepum ouenku:

90%-100% - COOTBETCTBYET OIIEHKE «OTIUYHO.

60— 90 % - COOTBETCTBYET OLIEHKE «XOPOILIOY.
35%- 60% — COOTBETCTBYET OLICHKE «yIOBIETBOPUTEIILHO.

Menee 35% 0aioB - HEy1OBIETBOPUTEIBHO

IIpaBuJja noBeaeHns CTYJAEHTA HAa 3adéTe:

1. Boiins B ayautoputo, octaBbTe Bamry cymKy u TeneoH B yrity ayIMTOPUH B CHIEITUATBHO
OTBEAEHHOM MECTE.

2. 3aHHMMaTh MECTO B ayJJUTOPUHU MOXKHO TOJIBKO C pa3pellieHts SK3aMeHaTopa Uik ero

aCCHCTEHTA, YKa3aHHOE UMH.

[Tpu cebe MOXKHO UMETH TOJIBKO aBTOPYUKY, YUCTBIN JIUCT OyMaru U KaJbKyJIsSTOP.

4. Bompocsl npenojaBareiio (HO TOJIBKO HE O COJACpKAHUU IK3aMEHALIMOHHOr0 MaTepuaal)

MO>KHO 33laBaTh BO BPeMs OPTaHU3allMOHHOTO MOMEHTA I1OCJIE 3aBEepIIeHHUsI IPENo/IaBaTeIeM

MHCTPYKTaxa o MopsiKke nposeaeHus 3auéra u ohpopmieHus 3aqéra.

[Tocne oTBETOB Ha BOIIPOCHI MPENOAABATENb PA3AAET KOMIUICKTHI 3aIaHui 1l 3auéra.

6. Ilocne oObsBICHUS Hauana pabOTHI HE JIOMyCKaeTcs HUKaKas ¢popma OOIIeHNs, BKITIOYas
BOIIPOCHI FK3aMEHATOPY.

7. JAnuTenbHOCTh BBIMOMHEHUS paboThl 90 MUHYT, JOIYCKAETCs B3STh JOTOJIHUTEIFHOE BpEMS,
HO He 60see 30 MUHYT, 110 UCTEYCHUH BPEMEHHU PaOOTHI IOJDKHBI OBITH CIIAHBI
IIpenoaBaTellto.

8. BpIX0auTh U3 ayAUTOpPUH TTOCIIE OOBSIBICHUS O Hadase padoThl 3anpemaercs. [Ipu kpaiinei
HE00XO0AMMOCTHU BBIHTH MOKHO TOJIBKO € pPa3pelleHus PeroaaBaTelis, CiaB eMy padboTy, Ha
KOTOpOI 0OTMe4daeTcsi BpeMsl BbIX0J1a U MPUXOa.

[98)

9]

BrimonuuB paboty, Bl JOMKHBI TOOKUTH JIMCT Ha CTOJ MPETOAABATEN U, TOKAABIINCH Pa3pelIeHus,
BeINTH. He 3a0b1BaiiTe 3a0pats Bamu Bemu!
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