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1. IEJIM Y1 3AJIAYM TUCTUTIINHEI

Lean ocBOeHMSI AUCHUNIMHBI (MOAYJISA):

ObecnieueHre MOHUMaHUS 3a/1a4 COBPEMEHHON XUMHH B BOIIPOCAX XUMUYECKOM
0€30MacCHOCTH, KaK Ha HallHOHAJILHOM, TaK U Ha MEKIYHAapPOJHOM YPOBHSX.

3agaun:

3HAKOMCTBO C COBPEMEHHBIMH MPUOOPAMH U OBJIAJCHUE METOIUKOM BBITTOTHEHUS
MPaKTUYECKUX aHAJTU30B XUMUYECKUX COCTMHCHHUH. ¥ MEHHE OIICHUBATh TTOCIICCTBUS BIMSHUS Ha
YeJI0BEeKa OMACHBIX, BPEIHBIX M MOpaXKaromux GakTopoB.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OOII
Huxn (paznen) OIl: B1.0O
TpebdoBanus K NpeIBAPUTEIbHOI MOATOTOBKE 00y4aIOIIEerocs:

Heoprannueckas xumus
AHanuTUyecKas XuMus
JAucuuminnabl (MOAYJIM) U PAKTUKH, IJI51 KOTOPbIX OCBOCHUE JAHHOM U CHUIIINHbI
(MoayJisf) He00X0AMMO KaK NMpealecTBYOIIee:
[IpenaumioMuas mpakTuKa
3. OFbEM JIUCIHHUIIJIMHBbI

O0mas Tpya0eMKOCTh 2 3ET
Yacos 110 yueOHOMY IUIaHy 72
B TOM YHCJI€:

AyJIUTOPHBIE 3aHITHUS 33
CaMOCTOSITEJIbHAs paboTa 19

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUS 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMBIMHU PE3YJIbTATAMU OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

OIIK-2.1: PaboTaeT ¢ XMMHUYECKUMHU BEUIECTBAMH C COOTIOJICHUEM HOPM TEXHUKHU
0e30I1acCHOCTH

VK-8.1: Ananuzupyet (pakTopbl BpEIHOTO BIUSHUS SJIEMEHTOB Cpeibl OOMTaHUS
(TEeXHUYECKHUX CPE/ICTB, IPUPOIHBIX U COLUAIBHBIX SIBICHUI)

VK-8.2: Unentuduuupyer onacHble U BpeAHbIE PaKTOPhI B paMKax OCYILECTBIsIEMON
JeSITeIbHOCTH

VK-8.3: BeisiBisieT yrpo3y yCIOBHUSIM KU3HEAEITEIILHOCTH, IPUPOIHON Cpesie U
YCTOMYMBOMY Pa3BUTHIO OOIIECTBA, CBSI3aHHYIO C HAPYIIIEHHEM TEXHUKH 0€30MMacHOCTH

VK-8.4: PazpsicHseT npaBuiia MOBEIECHUS IPYU BO3HUKHOBEHUHN YPE3BbIYANHBIX CUTYaIIUH
MPUPOTHOTO, TEXHOTEHHOT'O MTPOUCXOXKICHUS U BOBHUKHOBEHUU BOCHHBIX KOH(DIUKTOB
VYK-8.5: Oka3siBaeT mepByr0 MOMOIIb, ONMUCHIBAET CITOCOOBI YYaCTHsI B BOCCTAHOBUTEIBHBIX
MEPOIPUATHUAX
5. BUJAbI KOHTPOJIA

Buast KOHTPOJIA B CCMECTpPAX:

3a9eThI | 8

6. AA3BIK ITPEIIOJJABAHUA

SI3BIK TpenoaBaHus: pyCCKHUH.



7. CTPYKTYPA U COJAEP)KAHUE JUCUUILIMHBI (MOLY.JIS)

Kon HanmeHoBaHMe pa3ie/ioB U Bun Cemectp | Hacos | Hctou- | Ilpumeuan-
3aHAT. TeM 3anaTtus | / Kypce HHUKH ue

Paznen 1. Konuenmmn u
KPUTEPUU U3yUCHHUS BEIIECTRA.

1.1 |KoHuenuuu U KpUTEPUH Jlex 8 4
U3y4YCHUS BEIICCTBA.

1.2 |KoHuenuuu u KpUTEPUH IIp 8 4
U3y4YCHUS BEIICCTBA.

1.3 |Konuenuuu u KpuTepuu Cp 8 6

N3YUCHUA BCIICCTBA.

Paznen 2. Pacnipoctpanenue B
OKPY’KaIoIIeH cpeie.

Y CTONYHMBOCTE U CIIOCOOHOCTD K
Pa3I0KCHHUIO.

2.1 |PacnpocTtpaneHue B Jlex 8 4
OKpY’Karolllen cpeie.

VY CTONHYHUBOCTE U CITOCOOHOCTE K
Pa3JIOKEHUIO.

2.2 | PacnpocTtpaneHue B IIp 8 4
OKpY’Kalolllen cpeie.

VY CTOHYHUBOCTE U CITOCOOHOCTE K
Pa3JIOKEHUIO.

2.3 | PacnpocTtpaneHue B Cp 8 6
OKpY’Kalolllen cpeie.

VY CTOHYHUBOCTE U CITOCOOHOCTE K
Pa3JIOKEHUIO.

Paznen 3. Boznyx. Boxa. [Touga.
IIpoyKTHI IUTAHMUS.

3.1 [Boszayx. Bona. [Tousa. [IpomykTsI Jlex 8 3
IIUTaHUA.

3.2 |Boszayx. Bona. ITousa. [IpomykTsI Ip 8 4
IIUTaHUA.

3.3 |Boszayx. Bona. [Tousa. [IpomykTsI Cp 8 7
IIUTAaHUA.

Paznen 4. Otpacnu XUMHYECKOMH
IPOMBINIIEHHOCTH. CHCTEMBI
OYUCTKHU CTOYHBIX BOJ U
YTWJIM3ALUs OTXOMO0B.

4.1 | Otpaciau XUMUYECKOM IIp 8 4
IPOMBIIIIIEHHOCTH. CHCTEMBI
OYHUCTKH CTOYHBIX BOJ U
YTUIM3aIHs OTXO/I0B.

Paznen 5. [Ipaktuyeckue
MeTOAbl. XUMUYECKUE
UCCIIEIOBaHMSI B OMOJIOTMYECKUX
CUCTEMAX.

5.1 |IIpakTHuyeckue METOBI. IIp 8 4
XUMHUYECKUE UCCIIEOBAHUS B
OMOJIOTHYECKUX CUCTEMAX.




Paznen 6. [Tpumepnr
WCCIICIOBAHMSI XUMHUECKUX
BemecTs. Kagmuid.
[MenTaxnopdenomn, [IX )] u
I[MX 1.

6.1 |IIpumepsl uccienoBanus ITp 8 2
XUMHUYECKUX BellecTs. KaaMui.
[Tentaxnopdenon, ITXJI u

[MX 1.

8. OIEHOYHBIE MATEPHAJIBI I TIPOBEJEHWS TEKYIIEN 1
IMPOMEXYTOYHOM ATTECTALIUA

8.1. OneHoYHbIE MaTepHAJIbI JJIA IPOBEIeHUs TEKYIeH aTTeCTAIMU

OHCHO‘IHBIG MaTcpuraibl JJId MPOBCACHUA TCKYHIGP'I arrecTalu NpruBCACHLI B IIPUJIOKCHHUN

8.2. OueHo4HbIe MaTepHAJIbI 1JIS1 IPOBEJACHHUS MPOMEKYTOYHOM aTTeCTALNH

OneHouyHble MaTepUaibl AJis IPOBEACHUS IPOMEXKYTOUHON aTTECTALlUY TPUBE/ICHBI B
IPUIIOKEHUU 2

8.3. TpeOGoBaHus K peliTUHI-KOHTPOJIIO
TpeboBanust K pEUTUHT-KOHTPOJIIO IPUBE/IEHBI B IPUIIOKEHUH 1.
9. YYHEBHO-METOJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHHUE
JUCHUITTIMHBI (MO YJISA)
9.1. Pekomenayemasi quTeparypa

9.3.1 IlepevyeHs MPOrpaMMHOI0 obecreyeHust

Kaspersky Endpoint Security 10 qyis Windows

Adobe Acrobat Reader

Google Chrome

WinDjView

OpenOffice

Foxit Reader

O ||~ WIN]| -

3.2 CoBpeMeHHbIe TPO(ecCHOHAIBHBIC 0a3bl JAHHBIX U MHGOPMAIMOHHBIE CIPABOYHbIC
CHCTEeMBI

Penozurapuit TBI'Y

Hayunas snexkrponnas 6ubnuoreka eLIBRARY.RU (noamnucka Ha >KypHaIbI)

OBC TBI'Y

9bC BOOK.1u

9BC «Jlaaby»

9BC IPRbooks

OBbC «YHuBepcuterckas OUOIHOTEKa OHIANHY

9BC «IOPAUT»

©| o NI o o | W N =

9BbC «ZNANIUM.COM»




10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JJUCHUIIJIMHBI (MOY JIS)

AynuT-s OobopynoBanue

3-310 KOMIUIEKT Y4eOHOI MeOeH, MepeHOCHON HOYTOYK, IPOEKTOP

11. METOJUYECKHUE MATEPHAJIbI VIS OBYYAIOLUXCSI IO OCBOEHUIO
JTUCHUIINHBI

NPUNTOXEHMUE 1

8. METOANYECKUE MATEPUAJIbI AN1A OBYYAIOLWUXCA NO OCBOEHUIO AUCUNNTUHDI

Memoduyeckue Mamepuasnsl Mo38077210m 0by4arowWemMycs onmumasabHeIM 06pa3om CraAaHUPOBAMb U 0P2aHU3080Mb MPouecc
oceoeHusa yyebHo20 mamepuana. Memoodu4yecKkue mamepuassi Mo2ym b6bime npedcmasseHs! 8 suoe:

— 2/1eKMPOHHbIX Npe3eHmayul;

— pekomeHOoayuli o no02omoske K pa3HbIiM 8UOaM y4yebHbIX 3aHAMUL;

— pekomeHOayuli no camocmosmessHoli pabome (memeol, 8orpocs! u m.o.);
— peKomeHOayuu o 8bIrnosaHeHU Kypcosbix pabom, pegpepamos, scce;

— pekomeHOayuli 0519 N0020MOBKU K 3a4emy/IK3ameHy;

— UHoe.

Mpu Hanu4yuu omoesnbHO U30AHHbIX Memoou4ecKux nocobuli no ducyunauHe npueoodaMcs CCblAKU HO PECypc Uau UX 8bIXOOHbIe

OaHHble.

MepuyeHb 06pasoBaTeNnbHbIX TEXHONOIUI

(8b16pamob HyxcHoe)

Ob6pasoBaTenbHble TEXHONOTUK:

1. Urposble TexHonormMm

2. MpoeKTHaa TexHoa0rus

3. INCKYCCUOHHbIE TexHonornu (bopym, cumnosnym, gebaTbl, akBapuymHas
OMCKYCCUSA, NaHeNbHAA OUCKYCCUA, KPYbIN cToA, pacuAnTUPOBaHHAA U T.4.)
4. NHpopmaumoHHble (undposbie)

5. [OuCTaHUMOHHbIe o6pa303aTeanble TeXHON0Irnm




CoBpemeHHble MeToAbl 0by4eHun

1. AKTUBHOe caywaHue

2. lekuma (TpaamLUMOHHaA,

BLBOEM, NIEKLMA-KOHCYIbTaLMA, IEKLMA C 3aN1aHUPOBaHHbIMUY OWMBKaMK U T.4.)
3. MeToZbl rpynnoBoro pelleHns TBOpPUYECKUX 3aga4 (metoa Aenbdm,

MeToz 6-6, MeToZ, pa3BMBatoLLEN KOOMepPaL MM, MO3rOBOW LWTYPM (MeToz,
reHepaunn ngen), HETBOPKUHTI U T. 4.)

4. TpeHuHr

5. MopTtdonno

Tpe60BaHUA K peUTUHI-KOHTPOIO (ANA 3aueTa)

Moaynun Tembl Bupgpbl pabor Bannbl
8 cemecTp
| mogynb 1. KoHuenumun v Kputepum nsyyeHua BeLLecTsa. PaboTa Ha nabopaTopHbIX 3aHATUAX 35
2. PacnpocTpaHeHue B OKpY*KatoLLLel cpese.
. BbinonHeHMe camocToAaTeIbHOM
YCTOMYMBOCTb M CNOCOBHOCTb K Pa3fIOXKEHUIO. 5
paboTbl
3. Bo3gyx. Boga. Mousa. MNpogyKTbl NUTaHNA
NToroBan KOHTpO/IbHanA paboTa 10
WUroro: 50
4. OTpacan XMMUYECKOM NPOMbILLIIEHHOCTMU. PaboTa Ha nabopaTopHbIX 3aHATUAX 35
CncTeMbl OYUCTKU CTOYHBIX BOA, M YTUAU3AUUA
OTXO/,0B.
Il moaynb 5. NpakTnyeckne metoabl. Xumuyeckume o
Ay P A BbINno/sIHEHWE camoCToATENbHOWN
nccnefoBaHusa B BUONOTMUYECKUX CUCTEMAX. 5
paboTbl
6. Mpumepbl nccnefoBaHMA XMMUYECKUX BELLLECTB.
Kagmuit. NenTtaxnopderon, MX44 n NXAD.
NToroean KOHTPO/IbHasA paboTa 10
WUroro: 50
Bcero: 100

Tpe60BaHUA K PEUTUHI-KOHTPOJIIO (A1 3K3ameHa)




Moaynmn Tembl

Bupgpbl pabor Bannbll

... CEMECTP

| mogynb

WUtoro:

Il moaynb

WUtoro:

9K3ameH

Bcero:

NPUNOXEHUE 2

5. OLLEHOYHbIE MATEPUA/bI AN1A NPOBEAEHUA TEKYLLEN U MPOMEXYTOYHOM ATTECTALIUMU

5.1. OueHouYHble MaTepuanbl 418 NPOBEAEHUA TEKYLLEN aTTecTauumn

TunoBble KOHTPOJ/IbHbIE 3a4aHUA U CNOCO6 NpoBeaeHUA TeKyLen

atTectauumn !

Kputepumn ou,eHMBaHMA U WKaNa OL,eHUBAHUA

Kak npurotoButb 250 mn pacteopa TpunoHa b ¢ monapHoii

KOHUeHTpauuei akemsaneHTa 3A4TA 0,05 monb/n

1. PaccuuntaTtb HaBecKy TpunoHa b gna
npurotosnerHma 250 mn pacreopa:

m(TpunoHa b) = 186,125* 0,05 *250 /
1000 =2,327r,

roe M =186,125r, N=0,05,V =250 m.
1 6ann

2. Hasecky TpunoHa b 2,327 r B3Becu
Ha aHAa/ZIMTUYECKUX BecaXx;

1 6ann

3. B3aTylo HaBeCKy pacTBOPUTL B
MepHoM Konbe Ha 250 ma n goBecTn Ao




METKMW.

1 6ann

NToro:

3 6anna

Onucatb TPpUaoHoOMeTpuyecKoe onpeageneHmne mapraHua

1.

B kon0y ans TUTpOBaHUS TOMECTH
(buKcUpOBaHHBII 00b:
aHAIM3UPYEMOI0 pacTBOpa Maprasl
n06aBuTh 10 M aMMHUAaYHOALIETATHO
O0ydepnoro pactBopa (pH = 8,5-
JUCTHUIUIUPOBAHHOM Boibl 50 - 100
1-2 xamum  3%-HOrO  pacTBO
IUATWIAUTHOKapOaMara  HaTpHs

WHKATOP «KUCTIOTHBIN XPo

TEMHO-CUHUNY.

1 Gamn

2. llpoBecTd THUTpPOBAaHHE  PaCTBOPX
Tpunona b 10 nepexona oKpacku
PO30BOI B CHHIOIO.

1 6ann

3. Ilo xonmdecTBY H3PaCcXOJOBAHHO

pactBopa Tpwiona b ¢ yderom e
KOHIIEHTpalluud #  (PUKCHUPOBAHHO
o0beMa aHAJIM3UPYEMOTO PaCTBO
Mapraiia 1o 3aKOHY JKBHUBAJICHT
paccuMTaTh KOHIEHTPAIMIO MapraH
B aHAJIM3UPYEMOM PACTBOPE.

1 Gan

Uroro: 3 6anna

lpumeyaHue:

1 - oueHo4YHble MaTepuanbl gnAa nposeaeHUA TEKyU.LeVI aTTeCTaunm MOryT BK1lOYaTb: KOHTPO/IbHble BONPOCHI U 3a4aHNA ANA

CEMMHAPCKNX/NPaKTUYEeCKNX/NabopaTopHbIX 3aHATUI, KOHTPObHbIX PAaboT, KONJIOKBUYMOB, 06pa3LLbl KOHTPO/bHbIX TECTOB, TEMb

pedepaTtoB., 3cce, TBOPUYECKMX 3a4aHUN.

2 — ®OCbl ANA TeKyLen aTTecTaumm MoryT 6biTb 6€3 yKazaHMA KOMNETEHUUN UAN UHAMKATOPA, ANA NPOMEXKYTOUYHOM aTTecTaumm

(3aueT, ak3ameH) 06A3aTeNbHO A0MKHbI ObITb NPUBA3aHbI K MHAMKATOPY).




5.2. OueHo4Hble maTepuanbl ANA NpoBeAeHUA ﬂpOME)KyTO'-IHOVI atrectauunm

. I'Iepequb TEM NN BONPOCOB 414 NOAroTOBKU K 3aquy/3K3ameHy.

. TMnoBble KOHTPO/IbHbIE 3a4aHUA AN NPOMENKYTOUYHOM aTTecTaumun (oLeHoYHble MaTepuanbl MOTYT NPeACTaBAATbLCA B Tabany
WK TekcToBOM dopmaTe Mo YCMOTPEHUIO NpenoaasaTena, MOXKeT ObiTb 0bpasel, 6uneTta ¢ pasMUHbIMK 3a4aHUAMM).

NnaHupyembiit
o6pa3oBaTenbHbIil pe3ynbTaTt
(komneTteHums, uugukartop) *

TunoBble KOHTPO/bHbIE 334aHUA U CNOCO6
npoBeaeHnA NPOMEeXKYTOUHOM aTTecTaumm 2

(2—-3 npumepa 3a0aHuli)

KpuTepum oueHMBaHMUA M LWIKa
oueHusaHua 3

YK-8. CnocobeH
co3gaBaTb U
noaaepKMBaTb
6e3onacHble ycnoBua
KU3HEeAeATeNbHOCTH, B
TOM Yyncnie npu
BO3HWUKHOBEHUMU
Yype3BblYanHbIX
CUTYyaLUM

be3onacHOCTb XXU3HeaeATe/IbHOCTU ?

Mpepmert nccnegosaHua 6esonacHbIX YC10BUIA
U3HeaeATeNnbHoOCTU?

CpepgcTtBa obecneueHna 6e3onacHoOCTU
YKU3He[eATeNbHOCTU.

1 6ann 3a NpaBUbHbIN OTBE

OnnK-2

CnocobeH npoBoAUTb
XUMUYECKUMN
3KCNEePUMEHT C
MCNO/Ib30BaHMEM
COBPEMEHHOTro
obopyaoBaHus,
cobntoaan Hopmbl
TeXHWKN 6e30nacHoCTH

YKaxkute ¢popmyny KOMNAEKCHOro coeanHeHun
noa HassaHuem 6apusa
AnaKsaguxnopoauumnaHonnatuHar (+2):

1. Ba2[Pt(CN)2CI2(H20)2];
2.Ba[Pt(CN)2CI2(H20)2];

3. Ba[Pt(C0O)3CI2(H20)2];

4. Ba3[Pt(CN)2CI3H20];

KaKoe 13 npuBeaeHHbIX coeguHeHuii
COOTBETCBYET Ha3BaHWUIO KOMMJIEKCHble
coeauHeHuUn:
1. CuSOy;

2.[Cu(NH3)4]SOg;

3.PO.%;

4. CuCly

Onpeneanre BeJUYMHY U 3HAK 3apsiia
komiiekcHoro uona [Pt(NH;).(H.0).Cl;]
1. +4;

2.0;

3.+2;

4, -1

1 6215 33 NpaBU/IbHbIN OTB




lpumeyaHue:
1 — oAHO 3aZaHMe MOKeT bbITb ANA 04HOW M Bonee KOMNETEHLMUU UAU UHAMKATOPA;

2 — BuA 1 cnocob nposeaeHMA MPOMENKYTOYHOW aTTecTaumm (TBOpUYECcKme 3a4aHus, KeICbl, CUTYyaLMOHHbIE 3a4aHNUA, NMPOEKTbI U 4
cnocobbl NpoBeAeHUs (MMCbMEHHbIN, YCTHbIN);

3 — ANA AUCUMNIMHbI, 3aKaHYMBAIOLLLEINCA 3K3aMEHOM, LLIKaia OLEeHUBAHMA COOTHOCUTCA C pelTUHroBbiMK Bannamu (40 6annos).




NPUNOXEHUE 3

6. YY4EBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECMNEYEHUE AUCLIUNIUHBI (MOAYNA)

6.1. PekomeHayemas nutepatypa

OcHoBHas:

1. Nytun C.B., CamapuH B.[. KomnaeKkcHasa cucTtema XMMMUYecKoln 6es3onacHocTM Poccuun: TeopeTuyeckne OCHOBE
npUHUUNbI nocTpoenua. — M.: MawunHoctpoeHune, 2010.

2. benos C. B. be3onacHOCTb KM3HeAeATeIbHOCTU U 3allMTa OKpYKatollei cpeapl (TexHochepHaa 6e30nacHOCTb) B -
YacTb 1 : YuebHUuK ana sysos / benoe C. B. — Mocksa : HOpaiit, 2022. — 350 c. URL: https://urait.ru/bcode/4920
https://urait.ru/book/cover/011393A2-C727-4AC5-AAEE-276AB84B1ESF

3. benos C. B. be3onacHOCTb KM3HeAeATebHOCTU U 3allMTa OKpYKatollei cpeapl (TexHochepHaa 6e30nacHOCTb) B -
YacTb 2 : YuebHuk ana By3os / benos C. B. — Mocksa : OpaliT, 2022. — 362 c. URL: https://urait.ru/bcode/492041. U
https://urait.ru/book/cover/53CDOBD5-56ED4B7B-A8CE-OFFAF597E323

JononHntenbHasn:

1. Hukonbcknit B.M. Xumuueckne meTtoabl aHaM3a 06bEKTOB OKpYyKatowlen cpeabl. Y. 1, Teepsb, Tel'Y, 2004.

2. PaceHckuit C.C., Hukonbckuin B.M., ®epoposa M.B. Xumuueckme metoabl aHann3a 06 bEKTOB OKPYHKatOLLEN cpe/
Y. 2, Teepsb, Tsl'Y, 2004.

3. Makcumos, A.MN. CospemeHHble npobnembl  XMMWUWU. [DNEKTPOHHbIN  pecypc  https://e.lanbook.cor
INeKTpoHHO-6MbAnoTeYHan cuctema M3patenbcTBa flaHb JlokanbHaaCeTb / CBO6OAHBIN pecypc] — DNEKTPOH. AaH.
MBaHoBO : UTXTY, 2009. — 155 c. — Pexkum goctyna: http://e.lanbook.com/book/4 511 — 3arn. ¢ akpaHa.

4. AnppeeBa I.U., Hukonbckuii B.M., LLlepbakoBa T.A. OCHOBHbIE€ 3aKOHbl U MOHATUA XUMUWN. YuebHO-MeToaMYECH

nocobue. —Teepb: N3a-Bo Teep. roc. yH-Ta, 2005.— 55 c.



https://urait.ru/book/cover/011393A2-C727-4AC5-AAEE-276AB84B1E8F
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