[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
OWO: byrakosa Okcara CregarosHa MpunucrepctBo oOpa3oBanus u Hayku PC ()

JloMKHOCTb: AMPEKTOP o N
Nara nognicasms: 17.11.2025 03:02:52 I'BITOY| PC () «JIenckuit TEXHOTOTHYECKUN TEXHUKYM)

YHUKanbHbI MPOrpaMMHbIA KIKOY:
92ebe478f3654efe030354ec9¢160360cb17a169

PabGouyas nporpaMmma Iy CHUIIMHBI
OA.12 Xumus
OCHOBHOI MpodeccunoHAILHOM 00pPa30BaTEeJIbHOM MPOrPaAMMBbI IOATO0TOBKHU
KBAJIM(PUIUPOBAHHBIX Pad0vuX, CIyKAIUX N0 npodeccuun
13.01.10 D51eKTpOMOHTEP MO PEMOHTY M OOCITYKUBAHUIO 3JIEKTPOOOOpyA0BaHus (110

OTpACIISIM)

(l)opMa HOATOTOBKU: OYHAA

r. Jlenck, 2024 ron



AHHOTAIUA NPOTrPaAMMBbI

Pabouas mnporpamma yueOnoil naucuummuabsl OJ[.12 Xumus paspaboTana Ha OCHOBE

denepanbHOr0 TOCYIAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa CpeIHEero oluiero oOpa3oBaHus,

YTBEPKJICHHOTO MprkazoM MunoobpHayku Poccun ot 28.04.2023. Ne 316.

Opraguszauusga-pa3paboTuuK:

l'ocymapcTBeHHOE  aBTOHOMHOE  MpO(ecCHOHANIbHOE  00pa30BaTENbHOE
Pecniyoimmkn Caxa (SIkytust) «HOxHO-SIKYTCKHN TEXHOJIOTHUYECKHI KOJUISHK
locynapctBenHoe — OropkeTHOoe — mpodeccruoHanbHOEe  00pa3oBaTeNbHOE

Pecny6onuku Caxa (SIkytus) «JIeHCKU# TEXHOTOTHYECKHI TEXHUKYM»

Paspaboruuku:

KaﬁﬂaHOBa Tarbsna BeHI/IaMI/IHOBHa, npernoaaBaTcijib XUMHUHU

yUpexICHUE

yUpexKIeHUE

PaccmoTrpena m pekoMeHI0BaHa MPEIMETHO-IIMKIOBON KoMuccuen «OO01ieo0pa3oBaTenbHbIX

TUCITUTLIAH
[Ipotokon Ne 9 ot «13» mas 2024 r.
IIpencenarens [11IK Konocosa M.B.



Conep:xanne Crp.
1. OGmras xapakTepucTHKa pabovei mporpaMMbl y4eOHOH TUCIMIUIMHBI 4
2. CtpykTypa u copepkanue yaeOHO! TUCIUILITUHBI 6
3. VcnoBus peanusanuu y4eOHOM TUCIUIIIAHBI 16
17

4. KoHTpOb U OIIEHKA Pe3yJIbTaTOB OCBOCHUS Y4EOHOMN NUCHUTIIMHBI




1.O0masi XapakTepucTHKA padoyeil mporpaMMbl y4eOHOH JUCIIUIIIMHBI
«01.12 Xumus»

1.1. MecTo AUCHMILVIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOM NIPOrpaMMBbI:

Vuebnas mucrurmaa «OJ1. 12 Xumus» SBiaseTcs 00513aTeIbHON YacThIO

obmeoo6pazoBarenbHOro nukiaa OIIOII-IT B coorBercTBUN ¢ PI'OC CIIO no npodeccun 13.01.10

DJEKTPOMOHTEP 110 PEMOHTY M 00CTYKHBAHHUIO AJIEKTPOOOOPYIOBAaHUS (TI0 OTPACIISIM).

Ocoboe 3HaueHMe AUCHUIUIMHA UMeeT rpH popmupoBanmuu u passutuu OK 01, OK 02, OK 04,

OK 06, OK 07.

I_Ie.m, H INIAHUPYEMBbIC PE3yJabTAaThbl 0CBOCHUA JUCHUILIMHBI:

B pamkax mporpaMmsbl yueOHOM TUCIUILIMHBI 00y4YaIOMIMMUCS OCBAaUBAIOTCS YMEHUS U

3HAHUA
Koa IIK, OK | Kox ymenunii | Ymenust Koa 3nanmii 3nanus
OK 01 Y0 01.01 PacnosnaBatb 3001.01 AKTyaJnbHOIO
3ajaqy u/uim npo¢eCCHOHATHLHOTO
npobiemy B U COLIMAJIBHOTO
poQeCCuOHATHPHOM KOHTEKCTa, B
W/WIIN COLUAJIEHOM KOTOPOM
KOHTEKCTE IIPUXOJUTCS
paboTaTh U KUTh
Y0 01.02 AHanM3upoBaTh 30 01.02 OCHOBHBIX
3ajjauy W/ HCTOYHHUKOB
npobsemy u nH(popMaluu u
BBIJIETIATS €€ pECYPCOB [UIs
COCTaBHBIE YaCTH peleHus 3aaad u
npobiem B
poeCCHOHAIIBHOM
W/WIIN COLMAIBHOM
KOHTEKCTE
Yo 01.05 CocraBnarts 1aH 30 01.05 CTpyKTypsl IU1aHA
IEUCTBUA JUTS pEUICHUs 331449
OK 02 Y0 02.01 Omnpenensars 3agaun | 30 02.01 Homenkiatypsl
JUISL TIOMCKA MH(OPMaLMOHHBIX
uHpopMaun HCTOYHUKOB,
MPUMEHSIEMBIX B
npodeccuoHaNbHOM
NeSITeIbHOCTH
OK 04 Yo 04.01 D¢ dexTuBHO 30 04.01 [Tcuxomornyeckux
B3aMMOJIEIICTBOBATH OCHOB JI€ATEIbHOCTU
u paboTaTh B KOJIJIEKTUBA,
KOJJIEKTUBE U MICUXOJIOTMYECKHUX
KOMaH/ie 0COOEHHOCTEM
JUYHOCTH
OK 06 Y0 06.01 OrnuceiBaTh 30 06.01 CymHoctn
3HAaYUMOCTb CBOEH IpaXx</1aHCKO-
CHEIHAIbHOCTH MaTPUOTHYECKOMN
MO3ULUH,




00I1IeYeI0BEYECKUX
LIEHHOCTEN 3HaHue
ouorpaduit
OTEYECTBEHHBIX
YUYEHBIX XUMHUKOB,
BHECIINX OOJBIION
BKJIaJ] B Pa3BUTHH
HAYKH U TO0E B
COBETCKOI'0 Hapoja
B BOB

OK 07 Y0 07.01 Cob6umonats HOpMBL | 30 07.01 [IpaBun
3KOJIOTMYECKOU 3KOJIOTUYECKOU
0€301acHOCTH 0€301acHOCTH MPH

BEJICHUH
npodeccnoHanbHOM
NEeSTeTbHOCTH

OK 08 Vo0 08.02 [IpumensTh 30 08.02 OCHOB 3710pOBOTO
paloHaibHbIE o0paza )KU3HH
MIPUEMBbI
JIBUTATEITLHBIX
byHKIM B
poQeCCHOHAIBHON
JIESITEIbHOCTH

VYo 08.03 [Tonb30BatTbCs 30 08.03 Ycnosuit
CpeIcTBaMuU npodeccnoHanbHOM
poQUIaKTHKH JESTEILHOCTH U
MepeHAIPSKSHHUSI, 30HBI PUCKa

XapaKTEPHBIMU IS
JaHHOU
CIIELINAILHOCTH

¢du3nyeckoro
3I0pOBbS 1JIs
CHEIHAIbHOCTH




2. CTpyKkTypa ¥ conep:kaHue y4eOHOM TUCIUITHHbI

2.1 O0beM THCHUTLIUHBI U BU/bI Y4eOHOH padoThl

Buj yueOHoii padoThl

O0BeM B yacax

O0BéM 00pa3oBaTeIbHOM MPOrPpaMMbI Y4eOHOM TUCIUATIIUHbBI 80

B T.4. B (hOpMe MPaKTHUECKOH MOJITOTOBKH 40

B T.4..

Teopernueckoe o0yueHue 40

ITpakTHyeckue 3aHsTHS 40

IIpomeskyTouHas aTTecTaAUMS AnddepenunpoBanublii

3adyeT




2.2. TemaTnueckuii MJIaH U coJep:kaHue nmpodeccuonaabHoro moayJs (IM)

MPHUKJIATHON XHMHUH ¥ TPUBHAIBHBIX Ha3BaHHUM JUIA COCTABICHUS XHMHUYECKUX
(bopMyI1 ABYyXaTOMHBIX COCAMHEHHH (OKCHIOB, CYIb(UI0B, THAPUIOB U T.I1.) U
JIPYTHX HEOPraHUYECKHUX COETMHEHHUN OT/IENbHBIX KJIACCOB

OobemMm, Koapl Kox H/Y/3
akajg.4/B | KoMIere
TOM YHcjIe | HUOMA U
B popme JIUYHOCT
NpaKTHyec HBIX
KOH pe3yibra
NOAr0TOBK TOB,
HaumeHnoBanme pa3aesioB u Coaepsxanue yueOHOro MaTepuaJia u (pOpMbI OPraHM3al UM AeATEIbHOCTH
TEM 00y4Jarouxcs U, aKaxH | gpopmupo
BaHMIO
KOTOPBIX
crocodct
BYeT
3JIeMeHT
nporpam
MBI
1 2 3 4 5
Pa3nen 1. OcHOBBI CTpPOeHMS BellleCTBA 8/4
Tema 1.1. CTpoenne aToM0B Coaepxanue 4
XHMHUYECKHX )JIEMEHTOB H CoBpeMeHHas! MOZIENb CTPOEHUSI aTOMa. DJIEKTPOHHAs! KOHPHUTYpaLus aToMa. OK 01, 3001.01, 02.01,
NMpUpoaa XUMHUYECKOH CBA3H Knaccugukanus XUMUUECKUX DJIEMEHTOB (-, P-, d-25eMeHThI). BajeHTHbie OK 02 Yo 01.01, 02.01
3JEKTPOHBI. BaleHTHOCTh. DeKTpOHHAs MPUPOIa XUMUYECKON CBSA3H.
OnextpooTpuuaTensHOCTh. KoBajeHTHast CBA3b, €€ pa3HOBUIHOCTH U 5
MeXaHU3MbI 00pa3oBaHusl (OOMEHHBIN U JOHOPHO-aKLENTOpHBIN). MoHHas
cBsA3b. MeTarunueckas cBsi3b. BooponHas cBsi3b. MexXMONEKyIspHBIE
B3auMozecTBUs. M30Tombl, 0CHOBHOE M BO30YK/IEHHOE COCTOSIHUE aTOMa,
ruOpuaM3anys aTOMHBIX OpOUTaIen
IIpakTuyeckoe 3anaTHe Nel. Pemenue npakTHaeckrx 3a1aHuil Ha OK 01, 30 01.01, 02.01,
COCTaBJICHHE JJIEKTPOHHO-Tpaduueckux GopMyIT dJeMEHTOB 1—4 mepuoIoB. OK 02 Y0 01.01, 02.01
Pemrenue 3agannii Ha UCTIONB30BAHNE XMMHUYECKON CUMBOJIMKY U Ha3BaHUH
COEJIMHEHUH 1T0 HOMEHKJIATYPE MEXAYHApOJIHOI0 COK3a TEOPETUUECKON U 2




Tema 1.2. [lepuonnveckui Coaepxanue 4
3aKkoH 1 Tadauua J.H. Tlepuonuueckuit 3akoH u [lepuoanyeckas cucteMa XUMHUECKUX 3J1eMeHTOB /1. OK 01, 30 01.01, 02.01,
MemnpeieeBa W. MenneneeBa. CBs3b eproAMIecKoro 3akoHa u [leproamdeckoil cuctemMsl OK 02 Yo 01.01, 02.01
xuMudeckux snemenToB [I. . MenneneeBa ¢ COBpeMEHHOM TeOpHel CTpOeHHUs 2
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMHUYECKHX 3JIEMEHTOB H
00pa3yeMbIX UMH MPOCTHIX U CIOXHBIX BEIIECTB 10 TPYMIIaM U TIEPHOJIaM.
3HaueHne MePHOANIECKOT0 3aKOHA B PA3BUTHH HAYKH
IIpakTuyeckoe 3anaTHe Ne2. Pemenue npakTHKO-OpUEHTHUPOBAHHBIX OK 01, 30 01.01, 02.01,
TEOPETHUUECKUX 3a/JaHui Ha XapaKTepU3alui0 XUMHUUYECKUX IEMEHTOB OK 02 Yo 01.01, 02.01
«Merannndeckne / HeMETaNTMIECKHe CBOMCTBA, AIIEKTPOOTPHUIIATEILHOCTD 2
CPOJICTBO K DJICKTPOHY XMMHUYECKUX AJIEMEHTOB B COOTBETCTBHE C UX
AIEKTPOHHBIM CTPOCHUEM U TIOJIOKEHHEM B MIEPHOANYECKON cHCTEME
xuMudeckux dementoB J.M. MenaeneeBa»
Pazgen 2. XuMuuecKkue peakiuu 10/6
Tema 2.1. TUNBI XUMHYECKHUX Conep:xanue 2
peaxkumi Knaccudukanms u TUIBI XUMAYECKUX PEAKIUHN ¢ yd4acTHEM HEOPTaHMYECKHX OK 01, 30 01.01, 02.01,
BemecTB. KonmuecTBeHHBIE OTHOIIEHNS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE OK 02, 04. 01, 07.01
3aKOHBI B XUMUU U PACUYETHI [0 YPABHEHUSAM XUMUYECKUX peakuuii. Moib Kak OK 04, Y0 01.01, 02.01,
€JIMHMIIA KOJIMYECTBA BeriecTBa. MosisipHas Macca. 3aKOHbI COXPaHEHUS MaCChl 5 OK 07 04.01, 07.01
U 3Hepruu. 3akoH ABoraapo. MossipHblil 00beM ra3oB. OTHOCUTEIbHAS
TUIOTHOCTH Ta30B. Peakiiu KoMIIeKcooOpa3oBaHus C y4acTHEM
HEOpraHMYECKHUX BEIIeCTB (Ha MpUMEpe THAPOKCOKOMILIEKCOB IIMHKA U
ATIOMHUHHS)
IIpakTuyeckoe 3anaTHe Ne3. CocTaBieHHE ypaBHEHUM PEAKINI COETUHEHMS, OK 01, 3001.01, 02.01, 04.
pasJioKeHHs, 3aMeleHs, oOOMeHa. Y paBHEHUS peakuii TOPEHHS, HOHHOTO 2 OK 02, 01, 07.01
0oO0MeHa, OKHCIICHHSA-BOCCTAHOBJICHHS. OK 04, Yo 01.01, 02.01,
OK 07 04.01, 07.01
Conep:xanue 6
Tema 2.2. Teopus 371eKTPOIMTUIECKON Tucconuanuu. Peaknuyn noHHOTO 0OMeHa. OK 01, 30 01.01, 02.01,
DyekTpoaUTHYECKAS CocraBneHne peakIuii HOHHOTO 0OMEHA ITyTeM COCTaBJICHHUS UX ITOTHBIX U OK 02 Y0 01.01, 02.01
AUCCOUMALUS U HOHHBIH COKpAIllEeHHbIX HOHHBIX ypaBHEeHHH. [ uponns cosneld. 3HaueHne rupoinsa B 2

o0MeH

OMOJIOrHYECKUX OOMEHHBIX mnmponeccax. HpI/IMCHeHI/IG ruapoJin3a B
ITPOMBITIJIICHHOCTH.




IIpakTHyeckoe 3ansaTHe Ned. «Peakunu rugponusa». MccnenoBanue cpeasl OK 01, 30 01.01, 02.01,
pacTBOPOB coJieil, 00pa30BaHHBIX CHIIBHBIMH U CJIA0BIMU MPOTATHMHAMH, U UX 5 OK 02 Yo 01.01, 02.01
peaxnuii ¢ pacTBOpPaMu IEJIOUH U KapOoHaTa HaTtpust. CocTaBlieHUE PeaKLUi
TUAPOIN3a COJIeH
IIpakTuyeckoe 3anaTHe Ne5. CTpoeHHE BEIIeCTBA U XUMHUUECKHUE PEAKIINU 5 OK 01, 30 01.01, 02.01,
OK 02 Y0 01.01, 02.01
Pa3znen 3. CTpoeHue U CBOIICTBA HEOPTaHMYECKHX BENIECTB 24/14
Tema 3.1. Knaccudmnxanus, Coaepxanue 6
HOMEHKJIATypa U CTpPOeHHe IIpenmeT Heoprannuecko XuMun. B3anMocCBs3b HEOPraHU4YECKUX BEILIECTB. OK 01, 3001.01, 01.02,
HEOPraHN4eCKHX BelecTs Knaccudukanus Heopranndeckux BewecTs. [IpocTeie 1 cioXHBIE BelECTBA. OK 02 01.05, 02.01,
OCHOBHBIE KJIACCHI CIIOHBIX BEIIECTB (OKCHIBI, THIPOKCHIBI, KHCIOTHI, COIIN). Vo0 01.01, 01.02,
HowmenkiaTypa v Ha3BaHHE HEOPraHUYECKUX BEILECTB UCXO U3 UX 01.05, 02.01
XUMHUYECKOH (POPMYIIBI MM COCTABICHHE XUMHUECKON (POPMYJITBI UCXOIS U3
Ha3BaHMA BEILECTBA [0 MEKIYHAPOJHON MM TPUBHAIBHON HOMEHKJIATYpE. 2
MesxkMoJIeKyIsIpHbIe B3auMoiecTBus. Kpucramioruaparsl. ArperatHsie
cocrosiHuUs BemlecTBa. Kprucrammyeckue n amop@Hbie BemecTa. TUITBI
KPHCTAIUIMYECKUX PELIETOK (aTOMHasl, MOJIEKYJIApHast, HOHHAs, METAJUIMYECKas ).
3aBUCUMOCTbH (PU3NUECKUX CBOWCTB BELIECTBA OT TUIA KPUCTAIUINIECKOM
pemetku. [IpuanHbl MHOT0OOpa3us BemiecTB. COBpeMEHHBIC TIPE/ICTABICHHS O
CTPOEHHUH TBEPJBIX, JKUAKHUX M Ia3000pa3HbIX BemecTB. JKuknue KpucTasuibl.
IIpakTu4eckoe 3ansaTue Ne6. PemieHre 3a1a4 Ha pacyeT MacCOBOU 10U OK 01, 30 01.01, 02.01, 04.
(Macchl) XUMHYECKOTO JIEMEHTA (COSUHEHNS) B MOJIEKYJIe (CMecH) 2 OK 02, 01
OK 04 Yo 01.01, 02.01,
04.01
IIpakTuyeckoe 3ansaTHe Ne7. Pemenue npakTHUECKHUX 3alaHUH 110 OK 01, 3001.01, 02.01, 04.
KJIaccU(UKAIMK, HOMEHKJIAType U XUMHUECKUM (POpMyJiaM HEOpraHUIeCKUX 2 OK 02, 01
BEIIECTB Pa3IMYHBIX KJIACCOB (HA3bIBaTh U COCTABIISITH (DOPMYJIbI XUMHUUECKUX OK 04 Y0 01.01, 02.01,
BEIIECTB, ONPEALIISATh MPUHAAJICKHOCTD K KIIaccy) 04.01
Tema 3.2. ®dusuko- Conep:xanue 12
XHMHYECKHeE CBOIiCTBa Mertamisl. O0mue GU3nyecKrue ¥ XUMHUSCKUE CBOWCTBA MeTa/IOB. CriocOOBI OK 01, 3001.01, 02.01,
HEOPraHu4YecKux MOJy4eHusl. 3HaYeHNEe METAJUIOB M HEMETAIUIOB B IPHPOJIE U 2 OK 02, 07.01, 08.01
JKU3HENESITeIbHOCTH YeI0BeKa U Opranu3MoB. Koppo3usi MeTaioB: BUIBI OK 07, Yo 01.01, 02.01,
KOPPO3HUH, CIIOCOOBI 3aIUTHI METAJIJIOB OT KOPPO3HUH. OK 08 07.01, 08.01
Hemerannel. O01me Gusnueckue ¥ XUMHUECKHUE CBOMCTBA HEMETAJLIOB., 2 OK 01, 3001.01, 02.01,
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Tunuuneie cBoiictBa MeTamwioB [Y— YII rpynn. Knaccudukanus n OK 02, 07.01, 08.01
HOMEHKJIaTypa COeIMHEHUI HeMeTaImioB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB OK 07, Yo 01.01, 02.01,
B IPHUPO/IE OK 08 07.01, 08.01
XuMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUUYECKHUX BEHIECTB (OKCHUIIOB, OK 01, 30 01.01, 02.01,
THIPOKCHUIOB, KUCIIOT, COJIEH | Ap.). 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB OK 02, 07.01, 08.01
MPOCTHIX BEIIECTB, BOJOPOIHBIX COETMHEHUH, BBICIIIMX OKCUAOB U THAPOKCHUIOB OK 07, Y0 01.01, 02.01,
OK 08 07.01, 08.01
IIpakTuyeckoe 3anaTre Ne§. CocTaBieHne ypaBHEHHN XUMHUECKUX PEaKIHii ¢ OK 01, 30 01.01, 02.01,
YYaCTHEM MPOCTHIX U CI0KHBIX HEOPTaHMUECKUX BEIECTB: OKCUIOB METAILIOB, OK 02, 07.01, 08.01
HEMETAJUIOB U aM(POTEPHBIX DJIEMEHTOB; HEOPTAHUIECKUX KUCIIOT, OCHOBAaHUH 1 OK 07, Vo 01.01, 02.01,
aM(pOTEePHBIX TUAPOKCHJIOB, HEOPTAHUYECKUX COJICH, XapaKTEPU3YIOIINX X OK 08 07.01, 08.01
CBONCTBA
IIpakTuyeckoe 3anaTHe Ne9. Pemenne npakTHKO-OpUEHTHUPOBAHHBIX OK 01, 30 01.01, 02.01,
TEOPETUYECKUX 3alaHUI Ha CBOMCTBA M MOIYYEHHE HEOPTAHNYECKHUX BEIIECTB OK 02, 07.01, 08.01
OK 07, Yo 01.01, 02.01,
OK 08 07.01, 08.01
IIpakTuyeckoe 3ansaTue Nel(. HUccnenoBanne GU3MUECKUX U OK 01, 3001.01, 02.01,
XUMHYECKUX CBOHCTB METAJLIOB M HEMETAJUIOB. PelieHne SKcIiepuMeHTaIbHBIX OK 02, 07.01, 08.01
3a/1a4 110 CBOMCTBAM XUMHUYECKHUM CBOMCTBAM METAJJIOB U HEMETAIIOB, 11O OK 07, Yo 01.01, 02.01,
Pacro3HaBaHHUIO U TIOJYUYCHHUIO COCIMHEHHUI METAJIJIOB U HEMETAJLJIOB OK 08 07.01, 08.01
Tema 3.3. IIponsBoacTeo Coaepxanue
HEOPraHu4eCcKUX BeLleCTB. OO0mre npeacTaBIeHNs O MIPOMBILIJICHHBIX CIIOCO0aX MOIyYeHUS XUMHUIECKUX OK 01, 3001.01, 02.01,
3HaveHne U IpUMeHEeHNE B BENIECTB (Ha MpUMepe MPOM3BOJICTBA aMMHAaKa, CEPHOU KHCIOTH). YepHas u OK 02, 07.01, 08.01
OBITY U HA IPOM3BOJCTBE 1BeTHas Metautyprus. [IpakTuyeckoe mpruMeHEeHHe IEKTPOIn3a s OK 07, Yo 01.01, 02.01,
MOJTyYEHUS IEIOYHBIX, IET0YHO3EMETbHBIX METAIUIOB U allfoMuHUs. CTEKIIO 1 OK 08 07.01, 08.01
CHJIMKATHAsI IPOMBINUIEHHOCTh. [IpoGiieMa 0TX0/10B ¥ MOOOYHBIX IPOJTYKTOB,
IIpakTuyeckoe 3ansaTne Nell. Pemenne mpakTuko- OK 01, 30 01.01, 02.01,
OPUEHTUPOBAHHBIX 33JaHUH O POJIM HEOPraHMUECKON XUMUH B Pa3BUTHH OK 02, 07.01, 08.01
MEIULHBI, CO3JaHUU HOBBIX MaTEPHaJIOB (B CTPOUTEILCTBE U JIP. OTPACIIAX OK 07, Y0 01.01, 02.01,
MIPOMBIIIUIEHHOCTH ), HOBBIX HCTOYHHUKOB DHEPTUH (aJIbTEepHATHBHBIE HCTOYHUKU OK 08 07.01, 08.01
SHEPTHH) B PEIICHUH MTPOOIIEM IKOJIOTHUECKOHN, SJHEPTETHUSCKON 1 ITUIICBOU
0e3omacHoOCTH
IIpakTu4yeckoe 3ansaTHe Nel2. CBolicTBa HEOPraHMUECKUX BELIECTB OK 01, 3001.01, 01.02,
OK 02 01.05, 02.01,
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Y0 01.01, 01.02,

01.05, 02.01
Pa3znen 4. CTpoeHue U CBOMCTBA OPraHNYeCKHX BellleCTB
Tema 4.1. Knaccudunxanus, Coaepxanune 2
CTPOEHUE U HOMEHKJIATYypa [IpeameT opranuyeckoit xumMuu. B3auMocBs3b HEOPTaHUYECKUX U OK 01, 30 01.01, 01.02,
OpraHNYecKHuX BellecTB OpPTaHMYECKUX BEMIECTB. XUMHUYECKOE CTPOCHHE KaK IMOPSIOK COeTNHEHUS OK 02 01.05, 02.01,
aTOMOB B MOJIEKYJIE COTIIACHO WX BaJeHTHOCTH. OCHOBHBIE TIOJIOKEHHS TEOPUHU Vo 01.01, 01.02,
XMMHUYECKOTO CTPOCHUsI Opranndeckux coeannennii A.M. Byrneposa. 01.05, 02.01
YrnepoaHslil ckeJeT OpraHuYeckoi MoJeKybl. MOJIeKYIISIpHBIE H CTPYKTYpHBIE
(pa3BepHyTHIE, COKpAIICHHBIE) XUMHUYeCKue (POpMyIIbl. 3aBUCIMOCTh CBOWCTB 2
BEIIECTB OT XMMUYECKOTO CTPOCHUs MOJieKy 1. Mi3oMepus U u3oMephl
(cTpykTypHad, reomeTpudeckas (1uc-Tpanc-uzomepusi). KpatHocTs XuMudeckoi
cBs3u. [lonarue o ¢pynkronaneHoi rpynme. [Ipuainne! knaccudukanmm
OpraHUYECKUX coeNnHeHUH. MexxayHapogHas HOMEHKIATYpa 1 IPUHLHIIBI
HOMEHKJIATYPbl OPraHNYeCKUX COCAMHEHHH.
IIpakTuyeckoe 3anaTHe Nel3. Homenknarypa opranudeckux OK 01, 3001.01, 01.02,
COCTMHCHHH OTAEIBHBIX KIIAaCCOB (HACHITICHHBIC, HEHACBIIICHHBIC H OK 02 01.05, 02.01,
apOMaTHYECKUE YTIIEBOAOPOIBI, CIIUPTHI, (DEHOIIBI, ATb/IETH/IbI, KETOHHI, Vo0 01.01, 01.02,
KapOOHOBBIE KUCIIOTHI U 1p.) CocTaBieHNe MOTHBIX U COKPAIIEHHBIX 2 01.05, 02.01
CTPYKTYPHBIX (hOpPMYJI OPraHUYECKUX BEIIECTB OTIENIBHBIX KJIACCOB, UCTIONB3YSI
MX Ha3BaHMS 10 CHCTEMAaTUUECKOW HOMEHKIIaType. Pacuers! npocreiimeii
(bOpMyJIBI OpraHUYeCcKOl MOJIEKYJIbI, UCXOJISl U3 DIIEMEHTHOTO cocTaBa (B %)
Tema 4.2. CBoiicTBa Conepxanue 12
OpPraHN4YecKHX COeAMHEeHU I IIpenenbHble yrieBoAOpOIbl, TOMOJIOTHUECKHH P U 001as Gpopmya; OK 01, 3001.01, 01.02,
n3oMepust; (HU3NYECKUe CBOMCTBA; XUMUYECKHE CBOWCTBA; CIIOCOOBI MTOITyYESHHSI ) OK 02, 01.05, 02.01, 07.01,
I'openne meTaHa Kak OIMH U3 OCHOBHBIX ICTOYHHKOB TeIlIa B 5 OK 07, 08.01
MPOMBINIUIEHHOCTH M ObITy. HaxoxneHne B mpupose u IpuMEHEHHE alKaHOB; OK 08 Yo 01.01, 01.02,
01.05, 02.01, 07.01,
08.01
HemnpenenbHble 1 apomaTHieckue yriieBogopoasl. [lomnmepusanus sTuiIeHa KaK OK 01, 3001.01, 01.02,
OCHOBHOE HaIlpaBJICHHUE €T0 UCITONIb30BaHus. ['OpeHue aleTuaeHa Kak UICTOYHUK OK 02, 01.05, 02.01, 07.01,
BBICOKOTEMIIEPATYPHOT'O TUIAMEHU ISl CBAPKHU M PE3KU METAIIOB 2 OK 07, 08.01
OK 08 Yo 01.01, 01.02,

01.05, 02.01, 07.01,
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08.01

Kucnoponconepsxamme coequHeHns (CIUPTH ¥ TPOCTHIE 3GUPHI, (HeHOITHI, OK 01, 3001.01, 01.02,
aJbACTUIBI U KETOHBI, KAPOOHOBBIE KUCIOTHI M MIX TIPON3BOIHEIC). OK 02, 01.05, 02.01, 07.01,
[IpakTrdeckoe NpuMeHEHUE STUICHTITUKOI, TIueprHa, Genomna. [lpumenenue 2 OK 07, 08.01
(dhopManberusa, aleTalbIeruaa, YKCyCHOM KUCIOThL. Mblia Kak COJIM BBICIIINX OK 08 Y0 01.01, 01.02,
KapOOHOBBIX KHCIOT. MOIOIIHME CBOMCTBA MbLia 01.05, 02.01, 07.01,
08.01
A3oTCojIepIKaIIie COSAMHCHUS (AMUHBI U aMUHOKHCIIOTHI, OCITKH) 2
IIpakTuyeckoe 3ansaTue Nel4, Pemienue nienouek npeBpamieHuii Ha OK 01, 30 01.01, 01.02,
TEHETHYECKYIO CBSI3b MEKIY KIaCCaMH OPTaHNYECKUX COCIUHEHHN C OK 02, 01.05, 02.01, 04.01
COCTaBJICHHEM Ha3BaHUU OPTraHUYECKUX COCAMHEHHUM 110 TPUBHAILHON WIIH 2 OK 04 Y0 01.01, 01.02,
MEXIyHapOIHOW CUCTEMAaTH4YeCKON HOMEHKJaType. PelieHue pacueTHBIX 3a/1a4 01.05, 02.01, 04.01
10 YpaBHEHUSIM PEakIyii ¢ y9acTHeM OPTraHWYECKHX BEIIECTB
IIpakTuuyeckoe 3ansaTue NelS. «Ilony4eHne 3THIEHA U U3yYEHHE €T0 OK 01, 3001.01, 01.02,
cBoiicTBy. [lomydeHue sTuieHa U3 3TaHONA B TAOOPATOPUU U U3yUCHHUE €TO OK 02, 01.05, 02.01, 04.01
($U3NUECKUX U XUMUYECKUX CBOUCTB. CocTaBlIeHNE peaknil MPUCOCTUHEHUS U 2 OK 04 Yo 01.01, 01.02,
OKHCIICHHUS Ha MpUMepe 3TUIICHA. PerieHne pacueTHBIX 3a/1a4 ¢ UCTIOIh30BAaHHEM 01.05, 02.01, 04.01
IUIOTHOCTH Ta30B 110 BOJIOPOY U BO3AYXY
Tema 4.3. Oprannueckue Conepxanue 10
BeleCTBA B buooprananyeckue coenunenus. [Ipumenenue u dnonoruyeckas posib 3001.01, 01.02,
JKU3HEACATEIbHOCTH yraeBo1oB. OKHCIEHUE YTIEBOJOB — HICTOYHUK SHEPTHHU XKHUBBIX OPraHU3MOB. OK 01, | 01.05,02.01, 07.01,
yesoBeka. [IpouzBoacTso u O0nactu npuMeHeHHs aMHHOKHCIIOT. [IpeBpatenus OeKoB MUK B 5 OK 02, | 08.01
NMpUMeHeHHe OPraHuYecKuX opranusme. buonoruueckue GpyHkiun 6enkoB. buonornyeckue GyHKIUHN OK 07, | Yo001.01,01.02,
BeleCTB B MPOMBIINIJICHHOCTH | JKUPOB. PO OpraHn4eckoil XuMuM B PEeIIeHUH MpooieM MUIIEeBOi OK 08 | 01.05, 02.01, 07.01,
0e30macHOCTH 08.01
HyxnenHoBble KUCIOTHI: cocTaB U cTpoeHue. Ctpoenne HykiaeoTuaoB. Cocta 3001.01, 01.02,
nyknenHoBbIX kucnot (JJHK, PHK). Posib Hyki1enHOBBIX KUCTIOT B OK 01, 01.05, 02.01, 07.01,
JKU3HEIEATETbHOCTH OPraHU3MOB 2 OK 02, 08.01
OK 07, Y0 01.01, 01.02,
OK 08 01.05, 02.01, 07.01,
08.01
ITpon3BOACTBO OpraHUYECKUX BEMIECTB: IPOU3BOJICTBO METAaHOJIA, ITepepaboTKa OK 01, 30 01.01, 01.02,
HedTH. [ToNMATHIIEH KaK KPYITHOTOHHAXKHBINA TPOTYKT XUMHUECKOTO 2 OK 02, 01.05, 02.01, 07.01,
nmpou3BoacTBa. Ilpumenenne stuena. [Ipon3BoACTBO M MPUMEHEHKE KaydyKa U OK 07, 08.01
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pe3unbl. CHHTETHYECKUE U UCKYCCTBEHHBIC BOJIOKHA, UX CTPOCHHUE, CBOMUCTRA. OK 08 Y0 01.01, 01.02,
IIpakTHdeckoe KCIOIb30BaHUE BOJIOKOH. CHHTETHYECKHE IUICHKH: U30JISIIHS 01.05, 02.01, 07.01,
IUI IPOBOAOB, MEMOpPAaHBI AJ151 ONPECHEHUS BOAbI, 3aLIUTHBIC MJICHKU AJIS 08.01
AaBTOMOOMIIEH, TUIACTBIPH, XUPYPrHUeCKUe MOBA3KH. HoBbIe TeXHOIOTHI
JAJIbHEHUIIIET0 COBEPLICHCTBOBAHMSI MOJMMEPHBIX MaTtepuanoB. Pois
OpPraHUYECKON XMMHHM B PEIICHUH IPOOJIEM SHEPreTHIECKOi Oe30macHocTy, B
Pa3sBUTHUN MEIUIMHBI, CO3aHUN HOBBIX MaTE€PHUAIOB, HOBBIX HCTOUHHKOB
9HEpruu (a1bTepHATHBHBIC HICTOUHUKH YHEPTHUN).
IIpakTuyeckoe 3ansaTue Nel6. Pemenne mpakTuko- OK 01, 3001.01, 01.02,
OPUEHTUPOBAHHBIX 33JaHUH MO COCTABICHUIO XUMUYECKUX pPEaKLInH, 2 OK 02 01.05, 02.01,
OTPAKAIOIINX XUMHUYECKYIO aKTUBHOCTh OPTaHMUECKHUX COeIMHEHUH B Yo 01.01, 01.02,
Pa3INYHBIX cpeliaxX (MPUPOJIHBIX, OMOJIOTMYECKHUX, TEXHOT'CHHBIX) 01.05, 02.01
IIpakTuuyeckoe 3ansaTue Nel7. CTpyKTypa U CBOICTBA OPraHUYECKUX 2
BEILIECTB
Paznen 5. Kunernueckue u TepMoAMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHNS XUMHYECKUX peaKuuii 8/4
Tema 5.1. Kunernueckue Coaepxanue 4
3aKOHOMEPHOCTH NpPOoTeKaHusl | XuMmudeckue peaknnu. Kiraccupukanms XuMHUIeCKUX peakiuii: mo ¢pa3oBoMy OK 01, 3001.01, 01.02,
XMMHMYECKHX PeaKIuii cocTaBy (TOMOI'€HHBIE M TETEPOT€HHBIE), 10 UCIIOJIb30BAHHUIO KaTann3aTopa OK 02 01.05, 02.01,
(kaTanMTHYecKue U HeKataauTuyeckue) CKOpOCTh peakiini, €€ 3aBUCUMOCTD OT Yo 01.01, 01.02,
pa3IMuHBIX (PAKTOPOB: MPUPOJIbI PEArHPYIOIIMX BEIIECTB, KOHIIEHTPAIIUU 01.05, 02.01
pearupyroniux BemecTs, TeMieparypsl (pasuio Bantl odda), muromamm 2
PEaKIMOHHONW NOBEPXHOCTH, HATMYHS KaTalu3aTopa. Poib kaTanm3aTopos B
NPUPOJIe ¥ IPOMBIIIJICHHOM TIPOU3BOICTBE. DHEPTHsI AKTUBAIINH.
AKTUBHPOBaHHBIN KoMIUIeKe. KatannzaTops! u katanus. Ponp kaTanu3atopos B
IPUPOiE ¥ IPOMBIIIJICHHOM POU3BOJICTBE.
IIpakTuyeckoe 3ansaTHe Nel8. «OrpeneneHne 3aBUCUMOCTH CKOPOCTH OK 01, 3001.01, 01.02,
peakiuu OT KOHILIEHTPAIIMU pearupyronmx semiects». Mccnenopanue OK 02 01.05, 02.01,
3aBUCUMOCTH CKOPOCTH PEaKLMK OT KOHIeHTpauuu. OnpenencHue KOHCTaHThI 2 Y0 01.01, 01.02,
CKOPOCTH PeaKIiiu rpayndecKuM METOIOM 01.05, 02.01
Tema 5.2. Conepxanue 4
TepmogunamMuyeckne Krnaccnpukanus XuMH4eCKUX peakLuii: Mo TemI0BoMY P HEKTY OK 01, 3001.01, 01.02,
3aKOHOMEPHOCTH NPOTEKAaHUA | (9K30TePMHUYECKHE, SHAOTEPMUIECKHE), IO 00paTUMOCTH (00paTUMBbIe U 2 OK 02 01.05, 02.01,

XUMHYECCKHUX pealcum‘fl.

HeoOpatuMmele). TermnoBbie 3¢ (HeKTh XUMHUUECKHX peakiuil. TepMoxuMudeckue

Y0 01.01, 01.02,
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PaBHOBecHe XUMHYECKHX
peakuuit

ypaBHeHus1. OOpaTUMOCTh peakiuii. XMMHUECKOE PABHOBECUE U €r0 CMCIIICHUE
MOJT AEWCTBHEM Pa3TUIHBIX ()aKTOPOB (KOHIIEHTPAIIHS PEareHTOB WITH
MPOAYKTOB PEaKInH, IaBJICHNE, TEMIIepaTypa) sl CO3MaHMsI ONTHMAaIbHBIX
YCIIOBHUI MPOTEKAHUS XUMUYCCKHX TporieccoB. [lonsTHE 00 SHTANBIINK U
suTponuu. DHeprus 'no0ca. 3akon ['ecca u cnenctBus u3 Hero. Ponb cMenienus
paBHOBECHS B TEXHOJIOTHYECKHX TPOIeccax

01.05, 02.01

IIpakTu4yeckoe 3ansaTue Nel9. IIpunnun Jle [larense. Bausnue OK 01, 3001.01, 01.02,
pa3IuyYHBIX PAKTOPOB HA M3MCHEHUE PABHOBECHS XUMHUECKUX peakIuil. 3aKoH OK 02 01.05, 02.01,
JNEHCTBYIOIINX MacC U KOHCTaHTa XUMUYECKOTO paBHOBECHs. PacdeTsl 2 Y0 01.01, 01.02,
PaBHOBECHBIX KOHIICHTPAINH pearupyrOIInX BEMIECTB U IPOAYKTOB PEaKIIHH. 01.05, 02.01
Pacuertsl TeroBoro a¢dekra peakiyn

Pa3jnen 6. lucnepcHble CHCTEMBI 4/2

Tema 6.1. lucnepcusbie Conepxanue 4

cucTeMbl M GaKTOPBI UX Hucnepcusle cucteMbl. Komnonaasle cucteMsl. ICTHHHBIE pacTBOPEI. OK 01, 3001.01, 01.02,

YCTOHYMBOCTH PactBopenue kak pusznko-xumudeckuii mpouecc. PactBopsl. CnocoObt OK 02 01.05, 02.01,
MIPUTOTOBJIEHHUS pacTBOPOB. PacTBopuMocTh. MaccoBast 107151 paCTBOPEHHOTO Yo 01.01, 01.02,
BemiecTBa. [IpenensHo nomycTMble KOHIIEHTPAIIUHN U UX UCTIOJIh30BAHKE B 01.05, 02.01
OLIEHKE 3KOJIOTn4ecKoi 6e3onacHocTH. Kinaccudukanus IMCIepcHbIX CUCTEM MO 5
cocraBy. CtpoeHne U GpakTopbl yCTOWYUBOCTH TUCTIEPCHBIX CUCTEM.
PacrnozHaBaHue HCTUHHBIX PACTBOPOB, KOJUIOMTHBIX PACTBOPOB H
rpy0onucnepcHsix cucteM. CTpoeHne Munesuisl. PaccenBanue csera npu
MPOXO’KIEHUH CBETOBOTO MyYKa Yepe3 ONTHYECKH HEOTHOPOTHYIO CpeLy
(3ddexra Tungans)
IIpakTuyeckoe 3ansaTue Ne2(. Pemenvie 3a1a4 Ha IPUTOTOBJIEHHE OK 01, 3001.01, 01.02,
pacTBOpoOB. PeneHne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUH Ha OK 02, 01.05, 02.01, 04.01
JIUCTIEPCHBIE CUCTEMBI, NCTIOIb3yeMbI€ B OBITOBON U MPOU3BOJICTBEHHOMN 2 OK 04 Yo 01.01, 01.02,
JEATEILHOCTH YEIOBEKA, C MO3UIINI IKOJIOTHIECKOH 0€30IIaCHOCTH 01.05, 02.01, 04.01
MOCJIEACTBUI M TPAMOTHBIX pEIIeHH Npo0eM, CBA3aHHBIX C XUMHEH.

KypcoBoii npoekT (padota) TemaTuka KypcoBbIX MPOEKTOB (padoT) *

Oo6s13aTe/IbHbIE AYINTOPHBIE YUeOHbIe 3aHATHS 10 KYPCOBOMY NMPOEKTY (padoTe) *

CamocTrosiTeibHasi ydeOHas padoTa 00y4aronierocsi HaJi KyYpcoBbIM NMPOEKTOM (padoToii) *

IIpome:kyTouHas aTTecTauus JAuddepen

NHPOBAHH
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bIA 324eT

Bcero: 80

Jlist XapaKTepUCTUKU YPOBHSI OCBOCHHS y4eOHOT0 MaTepualia UCIOJIb3YIOTCS CIeIyIoNue 0003HaueHus:
1. — o3HaKOMUTEBHBIN (y3HABAaHHE paHEe U3yUYCHHBIX OOBEKTOB, CBOHCTB);
2. — PeNpOAYKTUBHBIN (BBITIOJTHEHUE JIEATSILHOCTH 110 00pa3ily, HHCTPYKIIUH HJIH O]l PYKOBOJICTBOM);

3. — IPOAYKTHBHBIN (TUTAHUPOBAHKME U CAMOCTOSITEIHHOE BBHITIOJTHEHUE ICATEILHOCTH, PeIICHHE POOIEMHBIX 3a/1a4).
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3. YcaoBus peasuzanuu y4eOHOM TUCHUILTHHBI
3.1. /s peasu3anuy NporpaMMsbl y4eOHOM TUCHHUILINHBI 10/KHBI OBITH
NpeIyCMOTPEHbI CileAyIolHe clieluaJbHble MOMeIleHH s :
Kabuner «XuMusi», OCHAIICHHBIA B COOTBETCTBUU C 1. 6.1.2.1 oGpa3oBaTeabHOM
nporpammsl 1o podeccuu 13.01.10 DeKTpOMOHTEDP MO PEMOHTY U 00CTYKUBAHHUIO

AJEKTPOOOOPYIOBAHUS (110 OTPACIISIM).

3.2. UndopmanmnonHoe odecriedeHne peaau3amum nNporpaMmmbl

Jliia peanuzanuu nporpaMMbl OMOIMOTEUHBIH (HOHA 00pa30BaTEIbHON OpraHu3aluu
JIOJKEH UMETh TIeYaTHBIC U/UITU 3JIEKTPOHHBIC 00pa3oBaTellbHbIC U WH()OPMAIIMOHHBIE PECYPCHI
JUISL UCTIOJIB30BaHUs B 00pa3oBarenbHOM mporecce. [Ipu ¢popmupoBanuu 6ubanorednoro Gonna
o0pa3oBaTeNnbHOI OpraHu3alry BeIOUpaeTcs He MEeHee OJHOTO U3/IaHUs U3 TIePEeYHCICHHBIX
HUKE MeYaTHBIX U3/1aHui U (UJIHM) SJIEKTPOHHBIX U3/IaHUN B Ka4eCTBE OCHOBHOTO, TIPU ATOM
CITUCOK MOXET OBITh JTOTIOJTHEH HOBBIMU W3JIaHUSMHU.

3.2.1. OcHOBHBbIE NIeYaTHbIE U3TAHUS

1 Xumus. Yaeonuk CI1O. Epoxun FO.M. — M.: Akanemus, 2020.

3.2.2. OcHOBHBbIE JIEKTPOHHbIE U3aAHUS

1. Xumust: anextpoHHoe nocodue. - Yenssounck, FOYpl'Y, 2018.

2. Xumus. Kokopesa B.B., KnoPyc, 2023.

3. Xumus ans Beex (Bepcus 2.1 Win) (PHITO "POCYUITPUBOP", "KYPC-88", ABT.
kosimekTuB MI'YIIB).

4. Otkpeitas xumus. Bepcus 2.5 (OO0 «Duzukon»).

5. Mynstumeana CD-ROM «Xwumusi. ba3oBslii kypc — BupTyanbHas mabopaTopusi».

6. Oprannyeckas xumus 10-11 knacc (;mabopartopus cuctem mynbtumenua Mapl'TV).

7. https://book.ru./book/947249
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4. KoHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHUS Y4eOHOM IHCIUTIINHbI

Pesynbratsl 00yueHus

Kpurepun ouenku

Metoabl OLICeHKH

Heopranuyeckas xumus
3Hanus:
1. Omnpenenenne MepUOIAICCKOTO
3aKOHa, eproja (PU3NIECKUI CMBICT
MTOPSAIKOBOTO HOMEpa
2. CTpoeHune aToma, COCTaB aTOMHOTO
Spa, onpeAeiIeHrue N30TOIOB
3. PacnionoxeHue 371eKTPOHOB O
CI0sIM, (POPMBI STEKTPOHHBIX
opouraneit
4. [lepuoamueckre U3MEHEHHS
XUMHYECKUX CBOMCTB B 3aBUCHMOCTH OT
YHCIia JIEKTPOHOB B HAPYKHOM
AIIEKTPOHHOM CJIO€
5. OnpezeneHre XUMUYECKON CBSI3H,
MIPUYUHBI 00pa30BaAHUSA XUMAYECKON
CBSI3H.
6. [IpencraBieHue o IUCIEPCHBIX
cucTeMax
7. THIBI KPUCTAINYECKUX PEIIETOK.
8. OnpeneneHue 3MEKTPOTUTOB U
HEDIIEKTPOIIUTOB.
9. 3nanue ypaBHenusa 2/{C kucior,
OCHOBAHMU U COJIEH.
10. OnpeneneHue KpUCTAIOTHAPATOB,
CTETIeHb AIEKTPOIUTHIECKOM
JICCOTIMAIIAN
11. OnpeneneHue KUCIOT OCHOBAHUMA
coseit B ceete TOJI, ux
KJIACCU(PUKAIIIO, THAPOIU3 COJIEH.
12. Onpenenenne peakiuii HOHHOTO
oOMeHa, YCIIOBHE OCYIIIECTBIICHHE
JAHHBIX PEaKITHA
13. OcHOBHBIE TIOHATHUS U CYIIIHOCTh
XUMHYECKHUX peaKHHﬁ, MpU3HAaKHU
KJIACCU(DUKAITIH XUMHUECKUX PEAKITHIA.
14. TloHsATHE CKOPOCTH JUTSI TOMOTE€HHOM
Y TETEPOTCHHON peaKkiuu, GakTOpHL,
BITUSIIOIINE HA CKOPOCTh PEAKIINH,
CYIIHOCTb KaTaju3a, IpUMEHEHHE
KaTaJn3aToOpOB U MHTHOUTOPOB.
15. Onpenenenue COCTOSHUS
XMMHUYECKOro paBHOBECHS, (DaKTOPHI,
BIIUAIOIINE HAa CMECUICHUEC XUMHUYECKOI'O
paBHOBECHS, OTPEIeTICHNE TPHHITUITA
Jle llaTenbe, onpeneneHne 0OpaTUMBIX
M HEOOPaTUMBIX PEaKIUi.
16. O0mue cBeieHNs O MeTaax.
[lonoxenne MeTauIoB B
MEPUOTUYECKON CHCTEME XUMHUYECKIX
3JIEMEHTOB U 0COOEHHOCTH
AJIEKTPOHHOTO CTPOCHUS UX aTOMOB.
17. MeTannuyeckas CBA3b.
18. Kpucrammndeckas CTpoeHne

1. OueHka ycTHOro OTBeTA.
OtMeTKa «5»: - OTBET MOJIHBIN U
MPABIIBHBIA HA OCHOBAaHUU
W3YYCHHBIX TCOPHIA; - MaTepHal
H3JIOKEH B OMpeJIeNIEHHON
JIOTHYECKOH TOCIeI0BATEIHHOCTH,
JIUTEPATYPHBIM S3bIKOM; - OTBET
CaMOCTOSATEIIbHBIN.

OtMeTKa «4»: - OTBET TOJIHBIN U
MPaBWILHBIA HA CHOBAaHUH
W3YYCHHBIX TEOPHI; - MaTepHal
M3JIOKEH B OMpeJIeNIEHHON
JIOTHYECKOH TIOCIeI0BATEIHbHOCTH,
MIPH 3TOM JOMYIICHBI JIBE-TPU
HECYIIECTBEHHBIE OINOKH,
WCTIPaBIIEHHBIE 110 TPEOOBAHUIO
YUUTEIS.

OtMmeTKa «3»: - OTBET IMOJIHBIN, HO
MIPH 3TOM JOMyIIeHa
CYIIIECTBCHHAS OINOKA HJIH OTBET
HETIOJTHBIN, HECBSA3HBIN.

Ot1MeTKa «2»: - IpU OTBETE
00HapyXeHO HETIOHNMAaHWe
YYaIuMcst OCHOBHOTO COJIEP>KaHUS
yueOHOTo MaTepHaia Win
JIOTTYIIEHBI CYIIECTBEHHBIE
OIMOKH, KOTOPBIE YYalIUHCS HE
MOJKET UCIPABUTH IPH HABOJISIIUX
BOTIPOCAX yYUTENs, OTCYTCTBHE
OTBeTA.

2. OneHKa mMucLMEeHHBIX
KOHTPOJILHBIX PadoT.

OtMeTKa «5»: - OTBET MOJHBIN U
MIPaBUIIbHBINA, BO3MOXKHA
HECYIIIECTBEHHAsI OINOKA.
OtMmeTka «4»: - OTBET HETMOJIHBIN
WJIH JIOTYIIEHO He OoJiee ABYX
HECYIIECTBEHHBIX OITUOOK.
OtmeTka «3»: - paboTa BBINIOJIHEHA
HE MCHEE YeM HAIOJIOBHHY,
JTOTIYIIIEHA OJTHA CYIIECTBEHHAS
OIIMOKA ¥ TIPH STOM JBE-TPH
HECYILIECTBEHHBIE.

OtMeTKa «2»: - paboTa BBITOJTHEHA
MEHbIIIE, YeM HallOJOBUHY WM
COJICPAKUT HECKOIIBKO
CYIIIECTBEHHBIX OITHOOK.

- pa®oTa He BeimosHEHa. [Ipn
OIICHKE BBITIOTHEHHS TUCHMEHHOM
KOHTPOJIBHOM padOTHl HEOOXOANMO
YYUTBIBATh TPEOOBAHUS €AMHOTO
opdorpadpuueckoro pexuma.

2. OneHKa TeCTOBBIX paboT.
TecTrI, cOCTOSIINE U3 TIATH

-I[IpakTuyeckue 3aHATHS.
-TpeHuHru.
-TectupoBaHue.
-KoHTpoabpHBIE paOOTHI.
-CamocrosTensHbIe
paboTHI IO

WH/IMBHTY AJTbHBIM
KapTOYKaM-3aJIaHUsIM.
-JIabopatopHBIe PabOTHI.
-IIpoBepka JomalHux
3aJaHuN

-XUMUYECKUN JUKTAHT
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METaJIOB.
19. IlonoxeHne METaIIOB B
MEPUOTUYECKON CHCTEME XUMHUECKIX
3JIEMEHTOB U OCOOCHHOCTH
AIEKTPOHHOTO CTPOEHUS MX aTOMOB.
20. Metayngeckast CBSI3b.
21. Kpucrannuiueckoe CTpoeHUE
METaJIOB.
22. CpaBHHTENbHAS XapaKTepUCTHKA
(U3NIECKNX U XUMUYECKUX CBOWCTB
METaJUIOB, OKCHJIbI THAPOKCHIBI
MeTaiia. B coBpeMeHHON TeXHUKe.
CrnaBsl.
23. Ctpoenue, CBOMCTBa U IPUMEHEHHE
MIPOCTHIX BEIIECTB HEMETAIIOB.
24. CocraB, CTpOEHUE, CBOICTBA,
MPUMCHCHUC JICTYYUX BOJOPOAHBIX
COECIMHEHUM.
25. Knaccuukannio OKCHIIOB, HX
COCTaB, CTPOEHUE, CBOKCTBA,
MPUMEHEHHE.

Opranuveckasi XuMusl.
1. 3nanus. OCHOBHBIX MOJOKEHUN
TEOPUHU XUMHUYECKOTo CTpoeHus A.M.
Bytnepoga.
2. Oco0eHHOCTSAX COCTaBa U CTPOCHUE
OpPraHnvdcCKuX BCUICCTB,
HOMEHKJIATypbl, CBOUCTB
YTIIEBOIOPO/IOB (aJIKaHBI, ATKEHEI,
AJIKUHBI, apEHBI).
3. [TousTHit 0 CBOOOHBIX pauKaIax,
M30Mepax, TOMOJIOTaX, UX CTPOCHHH,
MOJTy4YeHUH, TPUMEHEHUSI.
4. Tokcuveckoro BIHSHUS OEH301a Ha
OpraHus3M 4YCJIOBCKa U )KUBOTHBIX.
5. CocraBa nmpupoAHOro rasa, Hedru,
croco0ax mnepepaboTKH, 00JIaCTei
MPUMEHEHUS MPOJYKTOB MepepadboTKH
MIPUPOTHBIX UICTOYHHUKOB
YTIIEBOIOPOJIOB.
6. 3HaHus 00 OTHOATOMHBIX CIIHPTaX,
MHOTOaTOMHBIX CITUpPTax, (heHoNax,
JIbJETH1aX, OAHOOCHOBHBIX
Kap6OHOBBIX KHCJIOTaX, CJI0XKHBIX
3¢ UpPOB, JKUpax, YIIEBOAAX UX
MPUMEHEHUS B PA3JIMYHBIX OTPACIIsX
MIPOMBIIIJICHHOCTH U B )KU3HU
YeJloBeKa.
7. ImeTh IpeicTaBIEeHNS O
(hyHKITMOHABHBIX TPYIINAaX, CTPOSHUH
XUMHYECKUX CBOMCTBAX crioco0ax
MOJTyYEHHUS] OPraHUYECKHUX BEIIECTB. 8.
Wmets 3HaHMA O cocTaBe aMHHOB,
AMUHOKHCIIOT, CIIOCOOOB MOJTyYeHUS ’
o0acTax MMPUMCHCHUA, 3HAYCHUU B
KHU3HH 4eJIOBEKa.
9. OU3NYECKUX ¥ XUMHUIECKUX

BOIPOCOB, MOXKHO HUCIIOJIb30BATh
MOCJIC U3YUYCHHS KaXKIO0r0
Martepuana (ypoka).

Tect u3 10—15 Bonpocos
UCTIONB3YETCS IS IEPHOTUIECKOTO
KOHTPOJISL.

Tect u3 20—30 Bompocos
HE00XO0JUMO UCIIONIB30BATh JJIs
HUTOrOBOI'O KOHTPOJISL.

IIpy oueHUBAHUHU UCTOJIbL3YETCSH
cJIeMYIONas MKAJA: IJId TeCcTa u3
5 Bonpocos:

* HET OLIHOOK — OLIEHKA «5»;

* 0JIHA OIIMOKA - — OLIEHKA «4»;

* IBE OLIMOKH — OLIEHKA «3»;

* TpH OLTHOKU — OIIEHKA «2».

Jost Tecta u3 25-30 Bonpocos:

* 85-100% — omeHka «5»;

* 70 -84% — ouenka «4»;

* 41-69% — orenka «3»;

* 0- 40% — oneHKa «2».
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CBOMCTBAX a30TCOJEPIKAIIUX
COEIMHECHUM.

10. CocraBe 0eNKOB, CTPYKTYpBI
0enkoB. OOBSCHATH OCOOCHHOCTH
JIeHATypalliy ¥ IPHIHHAX
BO3HUKHOBEHUSI Y OEITKOBBIX BEIIECTB.
3HaueHUs OCJIKOB B XKU3HU YEJIOBEKA.
11. imeth nioHsATHS 00 MHTEPEPOHAX,
WX 3HAYEHUH TSI TOBBIIICHUN
MMMYHHTETA YEJIOBEKA.

12. VImeTh 3HaHUS O IPUMEHEHUH
0eNKOB /ISl HapallluBaHUS MBI TeNa,
WX BpeAa I 3I0POBBS] MOIOAEKH.
3uaTh ocHoBHBIE noHATUS BMC.
Oo6actu mpumenenuss BMC na
OCHOBAHMH HUX CBOICTB.

Oprananyeckasi XuMmust

Ymenus:

1. PackpbIBaTh CMBICH U3y4aE€MBbIX
MOHATHH (BBIABIATH UX XapaKTEPHbIE
MIPU3HAKH), YCTaHABIMBATh UX
B3aUMOCBSI3b.

2. IIpyuMeHSTh MON0XKEHUSI TEOPUU
CTPOEHMS OPTaHUYECKUX COeTUHEHUH
A. M. bytneposa ajist 00bsICHEHUS
3aBHCHUMOCTH CBOWCTB BEIIECTB OT UX
cocTaBa M CTPOEHUSI.

3. Ucnonp30BaTh XUMHUYECKYIO
CHUMBOJIUKY JUIS COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTO#i, COKpanIEHHOI) hopmMyIt
OpPTaHMYECKUX BEIECTB.

4. OnpenensaTs BUABI XUMUYECKOU
CBs3U (OMHApHBIE, KPaTHBIE) B
OpPraHUYECKUX COCTUHEHUSX.

5. PackpbIBaTh poJib OpraHUYECKOM
XMMUH B IPUPOJE, XapaKTEpU30BaTh €€
3Ha4YeHHE B KU3HU YEIOBEKa,
WIUTIOCTPUPOBATH CBSA3b C IPYTUMH
HayKaMH.

6. HaOmronaTh ¥ OMMCHIBATH
JI€EMOHCTPALIMOHHBIE OMBITHI; TPOBOIUTH
1 OTUCHIBATH JIAOOPATOPHBIE OIIBITHI

7. CocTaBIsITh CTPYKTYPHBIE (POPMYJIBI
HM30MEPOB, Ha3bIBATh UX IO
MEXAyHapOJIHOW HOMEHKIIAType
XapaKTepU30BaTh XUMUYECKUE U
(pm3nyeckue CBONCTBA.

8. CocTaBneHne CTPYKTYPHBIX (GOpMYIT
M30MEPOB KUCIOPOACOACPIKALIUX
OpraHWYEeCKUX BEIIECTB U Ha3bIBATh MX
10 MEXIYHApPOJHOM HOMEHKJIAType

9. XapaxTepuszoBaTh (pruzndeckue u
XUMHYECKHE CBOWCTBA, MOIyYEeHUE U
MIpUMEHEHHE.

10. Vicrionib30BaTh 3HaHUS ISl OLIEHKU

1. Ouenka 3KcnepuMeHTAIbLHbBIX
YMEHHH.

OuneHkKa cTAaBUTCSI HA OCHOBAHUHU
Ha0/IK0aeHus 3a 00y4aomuMucs
4 NMCHLMEHHOI0 0TYeTa 3a
pabory.

OtmeTKa «5»: - paboTa BHIIIOTHEHA
MOJTHOCTBIO U TMPABUIIBHO, CAEIIaHbI

MpaBUJIbHBIC HAOMIOACHHS U
BBIBOZBI; - SKCIEPUMEHT
OCYIIIECTBJIEH 10 IJIaHy C Y4ETOM
TEXHUKHU 0€30MaCHOCTH U MPaBUIT
paboTHI C BeIIECTBAMH U
000pyJIOBaHUEM; - IPOSIBIICHBI
OpraHu3aIMOHHO - TPYAOBbIC
YMEHHUS, MOJIEPKUBAIOTCS YHCTOTA
pabodero MecTa 1 OPSAAOK (Ha
CTOJIE, 5KOHOMHO HCIOJIB3YIOTCS
PEaKTHUBHI).

Otmetka «4» - paboTa BBINOJIHEHA
MPaBUIIbHO, ClIEJIaHBI IPaBUIIbHbIE
HaOJFOIEHNS ¥ BBIBOJIBI, HO MTPH
3TOM 3KCIEPUMEHT NIPOBEAEH HE
MIOJTHOCTBIO WJIN IOMYILEHBI
HECYIICCTBCHHBIC OIIUOKHU B
pabote ¢ [IpakTrueckue
BEIIECTBAMU M 000PYJOBaHHEM.

OtMeTka «3»: - paboTa BBITOJTHEHA
MPaBWILHO HE MEHEE YeM
HATIOJIOBHHY WJIU JIOTYIIICHA
CyIIIECTBEHHAS OITHOKA B X0
JKCIIEPUMEHTA B OOBSICHEHNH, B
odopmIiIeHUU pabOTHI, B
COOJFOACHNY TIPAaBUI TEXHUKH
Oe3omacHocTH Ha paboTte ¢
BEIeCTBAMH U 000PY/I0BaHUEM,
KOTOpasi UCTIPABIISIETCS 110
TpeOOBaHUIO YUHUTEIIS.

OtMeTKa «2»: - IOIyIIEHBI JBe (U

- [IpakTnueckue
3aHATUS.

- Tpenunru.

- TectupoBanue.

- Konrposbabie paboThI.
- CamocCTOATEIbHBIE
paboTHI TIO
VHIUBUIYaJTbHBIM
KapTO4YKaM-3a/laHusIM.

- JJaboparopHsbie
paboThI.

- [IpoBepka nomamHux
3alaHui

- XUMHAYECKUN TUKTAHT
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BIIMSTHUS aJIKOTOJISI HA OPraHu3M
YeJI0BEeKa

11. CocraBnsTh CTPYKTYPHBIE
(hopMyIBI H30MEPOB.

12. A3zoTcomep:kamux coeTnHEHNI

13. XapakTepu3oBaTh XUMHICCKHEC
CBOMCTBa aMUHOB, aMUHOKHCJIOT,

14. CocTaBisaTh ypaBHEHUE peakLni
00pa3oBaHMs NPOCTEHIINX IUIETITUAOB
U UX THJIPOJIN3a.

15. XapakTepu3oBaTh IOJIUMEPHI C
TOYKH 3PEHUS] OCHOBHBIX HOHSTHH,
COCTaBIIATh PEAKLMH MTOJTUMEPHU3aLNU U
MTOJIMKOH/ICHCALIH.

Heopranuyeckass XuMus

Ymenus:

1. ChopMHpOBaHHOCTh YMEHUH
PacKpbIBaTh CMBICII IEPUOANYECKOTO
3akoHa J[. 1. Menneneena u
JIEMOHCTPHUPOBATH €TI0
CHUCTEMAaTU3HPYIOIIYIO,
OOBSICHUTEIBHYIO U IPOTHOCTHYECKYIO
byHxumm;

2. YMeHus XapakTepu30BaTh
3JIEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX 3JIEMEHTOB 1—4 nepuoaoB
[lepuoanueckoil cUCTEMBI XUMHUYECKHUX
anemeHToB /I. 1. Menpeneena,
UCIIONB3Ysl MOHSTHUS «S-, P-, d-
AJIEKTPOHHBIE OpOUTAINY,
«QHEPTEeTHUECKUE YPOBHNY; OOBSICHSTD
3aKOHOMEPHOCTH N3MEHEHUS CBOICTB
XMUMUYECKUX JIEMEHTOB U HX
COEIMHEHMH 0 MEPUOAaM U TpyIam
[lepuoanueckoil cHCTEMBI XUMHUYECKHUX
anemenTtoB JI. 1. Menpaeneena;

3. YMeHus xapakTepu3oBaTh
(omuceIBaTh) O0IIME XUMUYECKHE
CBOWCTBA HEOPraHUYECKUX BEIIECTB
Pa3NUYHBIX KJIACCOB; OATBEPKAAThH
CYILIIECTBOBAHHE TEHETHUECKOM CBSI3U
MEXy HEOPIraHUYEeCKUMH BEIIECTBAMU
C TIOMOIIBIO YpaBHEHUH
COOTBETCTBYIOIINX XUMHUYIECKHIX
peaKIuii;
4. YMeHUs COCTaBIIATh YpaBHEHHUS
peakuuii pa3TUYHbIX THIIOB; TIOJTHBIE U
COKpAIlEHHBIE YPABHEHUS PEaKIUi
HWOHHOTO OOMEHA, YUUTHIBas YCIOBHS,
MIPU KOTOPBIX 5TH PEAKLUHU UAYT 110
KOHIIa;

5. YMeHust MpOBOANTE PEAKIINH,
MOATBEPKJAIOIINE Ka4YeCTBEHHBIN
COCTaB PA3IUYHBIX HEOPTAaHNIECKUX
BEIIECTB; PACTIO3HABATDH OIIBITHBIM
ITyTéM MOHBI, IPUCYTCTBYIOLINE B
BOJIHBIX pacTBOpax HEOPraHUYECKUX

0oee) CyImeCTBEeHHBIC OIMOKU B
XOJIe: DKCTIEPUMEHTA, B
00BsicHeHHH, B 0popMIICHUH
paboThI, B COOJTIOICHUH TTPABHIT
TEXHUKH 0€30ITaCHOCTH IPpH paboTe
C BeIeCTBaMU U 000PYIOBAHUEM,
KOTOPBIC YUaIUNCs HE MOXKET
WCIPABUTH JaXKe 10 TPEOOBaHUIO
YUUTENs; - padoTa HE BBITIOJNHEHA, Y
y4anierocs OTCyTCTBYET
IKCIIEPUMEHTAILHBIC YMCHUSL.

2. OueHka yMeHHUii pemiaTh
pacueTHbIe 3a]a4H.

OtMeTKa «5»: - B JOTHYECKOM
paccyXKJIeHUH U PEUICHUY HET
0ImmnOOK, 3aa4a perieHa
palOHAIBHBIM CIIOCOO0M;
OtMeTka «4»: - B JIOTHIECKOM
paccy>KJACHUM U PEIICHHS HET
CYIIECTBEHHBIX OIMOOK, HO 33aa4a
pelena HepauuoHaIbHBIM
CrocoO0oM, HITH JIOTYIICHO He
Ooree IBYX HEeCyMECTBEHHBIX
OINOOK.

OtMeTKa «3»: - B JIOTHYECKOM
paccyKIeHUH HET CYIIECTBEHHBIX
OIIMOOK, HO JOMyIIcHA
CYIIIECTBCHHAS OINOKa B
MaTeMaTHYECKUX pacueTax.
OtMeTKka «2»: - IMeeTCs
CYIIIECTBCHHBIC OIIMOKU B
JIOTHYECKOM PaCCyKJICHUHU U
pEILICHUU. - OTCYTCTBHE OTBETA HA
3ajlaHue.
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BEIIIECTB;

6. YMeHUs pacKpbIBaTh CYLTHOCTb
OKHCIIUTEIbHO-BOCCTAHOBHTEIBHBIX
peaxuii ToCpeACTBOM COCTABIICHHUS
3JIEKTPOHHOTO OajlaHca 3TUX pPeakLuil;
7. YMeHust 0OBSICHATh 3aBUCUMOCTb
CKOPOCTH XMMUYECKOH Peakuu OT
Pa3NUYHbIX (PAKTOPOB; XapaKTep
CMEIIEHNSI XUMHUYECKOT'0 paBHOBECHSI B
3aBUCHUMOCTH OT BHEUITHETO
Bozaeiictus (mpunuun Jle Hlarense);
8. YMeHus xapakTepru30BaTh
XMMUYECKHE IPOLIECCHI, JIEKALIHE B
OCHOBE MPOMBIIUICHHOTO TTOTyYEeHUS
CEpHOM KUCIIOThI, aMMHUAaKa, a TAKXKe
c(hOpMUPOBAHHOCTH MPEACTABICHHH 00
O0IIMX HAYYHBIX MPUHLIUTIAX H
9KOJIOTHYECKUX MpodieMax
XMMUYECKOT0 MIPOU3BOCTBA;

9. YMeHUs TPOBOUTH BBIYMCIICHUS C
WCTIONb30BaHUEM TTOHITHS «MacCoBast
JI0JIsI BEIIECTBA B PACTBOPE», 00BEMHBIX
OTHOLICHUH ra30B MPU XUMHUECKUX
peaKIusix, Macchl BEMIECTBA WIIN
00BEMa ra30B M0 U3BECTHOMY
KOJINYECTBY BEILECTBA, MACCE WU
00BbEMY OJTHOTO M3 YUaCTBYIOLIHX B
peaKiuy BemecTB, TeIIoBoro 3ddexra
peaxkuy Ha OCHOBE 3aKOHOB
COXpaHEHUS MacChl BEIECTB,
MPEeBpaICHHs U COXPAHEHHUSI SJHEPTHUH;
10. YMeHus coOnronaTh mpaBuia
MOJIb30BAHUST XUMUYECKOH MTOCYI0H U
JabopaTOPHEIM 000pyI0OBaHUEM, a
TaKXKe MpaBuiIa 00paIIeHus ¢
BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKLUSMH IO BBITTOJTHEHUIO
n1a00paTOPHBIX XUMUIECKHX OIBITOB;
11. YMeHus niaHupoBaTh U BHIIOIHITh
XMUMUYECKUH SKCIIEPUMEHT
(paznokeHue MepoKCcH A BOJIOPO/Ia B
MPUCYTCTBUHU KaTaJIU3aTopa,
OTIpeieNIeHHE CPe/ibl PaCTBOPOB
BEIIECTB ¢ TOMOIIHIO YHUBEPCAIBHOTO
WH/INKATOPA, BIUSHUE PA3THIHBIX
(haKTOpPOB HAa CKOPOCTH XUMUYECKOH
peaKiny, peakiui HIOHHOTO OOMEHa,
KayecTBEHHBIE PeaKInu Ha CyJbdaT-,
KapOOHAT- ¥ XJIOpUA-aHUOHBI, HA
KaTHOH aMMOHUS; pellieHHe
9KCTIEPUMEHTAITBHBIX 33/1a4 [0 TeMaM
«Mertamne» u «Hemeranms») B
COOTBETCTBHH C MPABUIAMHU TEXHUKU
6e30macHOCTH TPY OOPAIIEHUH C
BEIIECTBAMH U JJAOOPATOPHBIM
000pYyAOBaHHUEM, TIPEACTABISThH
pe3yabTaThl XUMHUECKOTIO
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SKCIEpUMEHTa B (OopMe 3aHucu
YpPaBHEHUIN COOTBETCTBYIOIIUX PEAKIIUN
1 GOpPMYITUPOBATH BBIBOJIBI HA OCHOBE
3THX Pe3yIbTaTOB;

12. YMeHUs KpUTHICCKH
AHAJIM3UPOBATH XAMHUYECKYTO
WHPOPMALIUIO, TOTYYaeMYIO U3 Pa3HBIX
ucrounukos (CMU, Uutepuert u ap.);
13. YMmenus cobmonaTh IpaBmiia
9KOJIOTHYECKH 11eJIecO00pa3HOro
MOBeJIeHUs B OBITY U TPYAOBOU
JEeSTeTFHOCTH B IEJISTX COXPaHEHUS
CBOETO 3/I0POBBS M OKPYKArOIIeH
MIPUPOJTHON CpeJbl; OCO3HABATh
OITaCHOCTPH BO3JICHCTBHUS Ha KUBBIE
OpTaHHU3MBI OTIPEIETICHHBIX BEIIECTB,
noHumMas cMbic mokasarens [TIK,
MOSICHSITH Ha IPUMEPAX CIIOCOOBI
YMEHBIIIEHUS ¥ TIPEIOTBPAIICHAS UX
BPETHOT'O BO3JICHCTBUS HA OPTraHU3M
YeJI0BeKa;

14. JInst obydaromuxcs ¢
OTPaHUYEHHBIMHU BO3MOKHOCTSIMH
3[I0POBbSI: YMEHHE IPUMEHSTH 3HAHUS
00 OCHOBHBIX JTOCTYIHBIX METOaX
MTO3HAHWSI BEMECTB U XUMHUIECKUX
SIBJIEHUI
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