MUHUCTEPCTBO HAYKH M BBICILIEI'O OBPASOBAHVISA
POCCUNCKOU OEJIEPALTN

DenepaabHOE TOCYIAPCTBEHHOE OIOKeTHOe 00pa30BaTeIbHOe
yupeskaeHne Beiciiero oopazopanus «CapaTOBCKUH rocy1apcTBEHHbIH TeXHUYEeCKUH
yHuBepcuteT uMeHu ["arapuna F0.A.»

[TpodeccnoHanbHO-TIEJarOrHYeCKUi KOJIIe K

YTBEPKIAIO

3amecTuTENb JUPEKTOPA

10 y4eOHO-MeTouueckot padboTe

H]IJOl‘beCCH9HaﬂbHO-HeﬂaI‘0FI{T{eCKOI‘O
/CTTY uvenu arapuna FO.A.

0.B. 3umkora

Y wrone 204/ r.

METOIUI‘-IECRHB YRazaHus AJs oﬁyqammuxca MO BbBINNOJIHEHH IO
NPAaKTHYEeCKHX paGOT no JHCUHILJINHE
OY/.11 XUMMUSI

CIELUAIHOCTh
20.02.04 ITO’KAPHAS BE3OITACHOCTbD

PaccmoTpeHo Ha 3aceqaHuH

METOIHYECKOH KOMUCCHH XHMHKO-
OHMOJIOrHYECKHX JUCIIHILTHH 1 6€30TIacHOCTH
JKH3HEACS TEIBHOCTH

npotokor Ne 720t &4, [ fet 0 tet 20/T.
lpencenarens MK A.B. Cypaepa
[

Capartor 2021



MeTtonuueckue ykazaHus JJisi OOyYarolIuXCsli MO BBIMOTHEHHUIO MPAKTUYECKHUX
pabot pa3paboTaHbl Ha OCHOBe paboueil mnporpammbl aucuumiuael OY]I.11
Xumusi, DOHIA OLEHOYHBIX CPEJACTB IJisi MPOBEACHHUS TEKYIIEro KOHTPOJIS
ycneBaeMocTty no guctuiuinie OY/J[.11 XuMust B COOTBETCTBUU C TpeOOBaHUSIMU
denepaqbHOTO TOCYAApCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHETro
npodeccruonansHoro obpaszoBanmsi mo crenuanbHocTH 20.02.04 TIOXAPHASA
BE3OITACHOCTD yTBep:kaeHHOro mnpukazoM MuUHHCTEPCTBA 00pa3oBaHUS U
Hayku P® 18.04.2014 Ne 354, ®I'OC cpemgnero obmero oOpa3oBaHus,
YTBEPKJIEHHOTO TMpUKa3oM MuHHUCTepcTBa o00pa3oBaHus ©U Hayku PO ot
17.05.2012 Ne 413 u nmpumepHOU mporpamMmoi 0011eo0pa3oBaTeibHON yueOHOM
JUCHUTUTMHBL «XUMUS» 7151 TpohecCUOHANBHBIX 00pa30BaTeIbHBIX OpraHU3allNid,
peKkoMeHA0BaHHbIX DeepaibHbIM rOCYAapCTBEHHBIM aBTOHOMHBIM YUPEKICHUEM
«DenepanbHbIi UHCTUTYT pa3BuTHs 00pazoBaHus» (PI'AY «OHUPO») B kauecTBe
OPUMEPHBIX TPOrpaMMbl ISl peajM3alldd OCHOBHOW MPO(ECCHOHAIBHOU
obOpazoBatensHoM nporpammbl CIIO Ha 6a3ze oCHOBHOTO 0011€T0 0Opa3oBaHUS C
nmoyuyeHuem cpeaHero oomero oopazoanus (IIporokona Ne 3 ot 21 urons 2015 r.
Peructpanuonssiit Homep penersuu 385 ot 23 utong 2015 r. ®I'AY «DUPOy») (c
M3MEHEHUSIMU U JIONIOJHEeHUs MU oT 25.05.2017).

Pa3pabotunk: Kamkapoa P.B. - mnpenonasarens IIpodeccronansho-
neparorndeckoro komemka CI'TY umenn ['arapuna 10.A.
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1.I1osicuuTENLHAA 3aNIUCKA

1.1 Meronuyeckue yka3aHusl ISl OOYJarOMIMXCs 10 BHITIOJTHEHHUIO MPAKTHYECKUX padoT
no gucuumiuae OVYJ.11 Xumus npegHasHaueHbl g peanuszanuu  DenepaabHOro
TOCY/IapCTBEHHOTO 00pa30BaTEIILHOTO CTaHIAPTa CPEIHEro NMpodeCCHOHATBLHOTO 00pa3oBaHUs

no cnemmansaoctu 20.02.04 TIOXKAPHAS BE3OITACHOCTD.

VYuebnas qucuurumna OY 111 Xumus Bxoaut B obmeodpasoBarenbhsbiii ki [TTICC3.

W3ydeHne OUCHMIUIMHBI HAMpaBiIeHO Ha (QopMupoBaHWE OOMMX KOMIICTCHIIUH,
BKJIFOUYAIOIIHUX B ce0s CIIOCOOHOCTE:
1.1.1. TlepedeHp 0OIUX KOMITETCHITHIA

Kox HanmMmeHoBaHHe 001X KOMIIETEHITHH

OK'1 [ToHUMAaTh CYITHOCTH U COLMANBHYIO 3HAYMMOCTh CBOEH OyayIiel mpodeccun,
IPOSIBJIATH K HEM yCTOMYUBBIA HHTEpEC

OK 2 OpranuzoBbIBaTh COOCTBEHHYIO JESTEIBbHOCTb, BBIOMPATh TUIIOBBIE METOABl H
crocoObl BBIOJHEHUS NPOQPECCHOHANbHBIX 33/1a4, OLEHUBATh UX IPPEKTUBHOCTh U
Ka4yeCcTBO

OK 3 [TpuHuMaTh penieHus B CTaHIAPTHBIX U HECTAHIAPTHBIX CUTYalUsIX U HECTH 3a HUX
OTBETCTBEHHOCTh

OK 4 Ocy1miecTBIATh HOUCK U MCII0JIb30BaHKE HHPOPMALIUU, HEOOXOUMOI JIs

3¢ (HEeKTHBHOTO BBITIOIHEHHS MPO(ECCHOHANBHBIX 33a7a4, TPO(EeCCUOHATLHOTO U
JIMYHOCTHOTO Pa3BUTHUS

OK'5 Hcnonb30Bath HHPOPMAITMOHHO-KOMMYHHUKAIIHOHHBIC TEXHOJIOTHU B
poeCCHOHAIBHON JEATEIHHOCTH

OK 6 PaGoTath B KOJJIEKTHBE U KOMaH1e, 3(pPEeKTUBHO 001IaThCs C KOJUIEraMu,
PYKOBOJICTBOM, JIFOJIbMH, HAXOISIIMMHUCS B 30HAX MOKapa.

OK 7 bpatb Ha ce0s OTBETCTBEHHOCTb 3a pPabOTy WIEHOB KOMaH[bl (TOJYMHEHHBIX),
pe3yabTaT BHIOJIHEHUS 3aIaHHH.

OK 8 CaMoCTOATEIBHO ONPEAEATh 3a/1a4 MPO(ecCHOHATBHOTO U JINYHOCTHOTO Pa3BUTHS,
3aHHMaTbCcd  caMOOOpa30BaHMEM,  OCO3HAHHO  IUIAHUPOBAaTh  IOBBIIIEHUE
KBaJIM(DUKAILIUH.

OK 9 OpueHTHPOBATHCS B YCIOBUAX YaCTOW CMEHBI TEXHOJIOTUH B MPO(hecCHOHAIBbHOM
JeSITeTbHOCTH

[IpenmeTHble pe3ybTaThI:

IT 1 chopmupoBaHHOCTH TPEACTABICHUN O MECT€ XMMHU B COBPEMEHHOW HAyYHOU
KapTUHE MHpa; MOHHUMAaHHE POJIM XUMHH B (DOPMHUPOBAHHUU KPyro3opa U (PyHKIIHOHAIBHOMI
rpaMOTHOCTH YE€JIOBEKA JJIsl PEIICHUS MPAKTUYECKUX 3a]1ay;

I1 2 BnageHne OCHOBOMOJIATAIOIIUMU XUMUYECKUMHU MOHITUSIMU, TEOPUSIMU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;

I1 3BnaneHre OCHOBHBIMH METOJIAMU HAay4YHOI'O IMO3HAHMS, UCIOJIb3YEMBIMU B XUMHH:
HaOJIOJICHUEM, ONMUCAHUEM, M3MEpPEHHEM, SKCIEPUMEHTOM; yMeHHEe o0pabaThiBaTh,00bICHITH
pe3yNIbTaThl MPOBEACHHBIX OIBITOB W JENaTh BHIBOJIBI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSTH
METO/IbI TO3HAHUS MIPU PEIICHUH MPAKTUYECKUX 3a]1a4;

IT 4 chopmupoBaHHOCTH YMEHHMs J1aBaTh KOJIMYECTBEHHBIC OIIEHKU M TMPOU3BOAUTH
pacyeTsl 0 XUMHIECKUM (HOpMyJIaM U YPaBHEHUSIM;

IT 5 BmageHue mpaBUIaMU TEXHHUKH O€30MACHOCTU TMPH HCIOIH30BAHUH XUMHUYECKUX
BEIIIECTB;

IT 6 cdopMupoBaHHOCTH COOCTBEHHOH TMO3UIMU IO OTHOUICHHIO K XUMHYECKON
nH(popMaIn, TOJIy9aeMOi U3 Pa3HbIX HCTOYHHUKOB.
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KonnuecTBo yacoB, OTBEACHHOE Ha NIPOBEIECHUE NPAKTUUECKUX 3aHATHI — 10 Jacos.

1.2 TlepedyeHb NpaKTUYECKUX 3aHATHI

®opmupye
HanmenoBanwne, Ne mpakTHIeCcKOTo O06BemM MBI
HanmeHnoBanune TeMbl Bun pabotsr
3aHATHUS 4acoB pe3yNbTaThl
OCBOCHUS
Tema 3.3 ArperaTasie
[Ipaktuueckoe 3anarue Nel
COCTOSIHUS BELIECTB U Brinmonuenue 0K 2,3
Pemenne pacueTHBIX 3a7a4 Ha .
BOJOPOJHAS CBSI3b. . . 2 npaktuueckoir | I12-6
HaX0XJIeHHuEe 0O0bEMHON U MacCOBOM
UucThIC BEIIECTBA U CMECH. paboThI
JTOJTA KOMIIOHEHTOB CMECH
HucnepcHbie cMecu
Tema 4. Bona. PactBopsl. | [IpakTuueckoe 3anstue No2 Brinonnenue OK 23
DIIEKTPOTUTHYCCKAS Pacuér 3a1anHOM KOHIIEHTpallUK 2 MPaKTUYECKOU o 6,
JTUCCOITHATTHS pacTBopa. paboTHI
Tema 7.3 Hemeranbl Brinonuenue
[TpakTrueckoe 3ansTre Ne3 . | OK2,3
2 MPAKTHYECKOM
PeleHue sxcrepuMeHTANIBHBIX 33134 I12-6
paboThI
Tema 11. Azotconepxkanue | [IpakTuueckoe 3ansitue Nod BhIOHEHHC
OpraHHYecKHUe CoeIMHEeHMs. | PeleHne 3KCiepuMeHTaIbHBIX 33129 . | OK2,3,6,7
2 MIPaKTHUYECKOM
[Tommepnt Ha UJICHTU(PHUKAIINI0 OPraHUYECKUX AGOTLL I12-6
COCIMHCHU I p
Tema 11. Azotcomepxkantue | [Ipaktrueckoe 3ansarue NoS Brimonnenue OK 2,4,5,
OpraHHYecKue coenrHeHus. | Pacrio3HaBaHMe TtacTMace U 2 mpakTudeckoit | 8,9
[Tommepnt BOJIOKOH paboThI I11,2,6
HUTOI'O 10




2.YKa3aHus MO0 BbINOJHEHUIO MPAKTHYECKUX PadoT

IIpakTuyeckoe 3ansaTue Nel
Pemienne pacueTHbIX 32124 HA HAXO0KAeHHe 00beMHOM M MaCCOBOM 10JIM
KOMIIOHEHTOB CMeCH

Henp paGorpi: 3akpenuTh HaBBIKM PELIEHUS pPAcUETHBIX 3a/Jad Ha HaxOXKICHHE
MaccoBOW U 0OBbEMHOM 10JI1 KOMIIOHEHTOB

®opmupyemMble pe3yIbTaTbl 0CBOCHHUS IMCIUIIINHBI:

OK 2. Opranu3oBblBaTb COOCTBEHHYIO IE€STEIbHOCTb, BBHIOMPATH THUIIOBBIE METOJbI U
CHOCOOBI BHITTOJIHEHUS TPO()ECCHOHANIBHBIX 33144, OLIEHUBATh UX 3P (HEKTUBHOCTH U KAYECTBO.

OK 3. IlpuHuMate pelieHus B CTaHJAPTHBIX U HECTAHJAPTHBIX CUTYaLUAX M HECTH 3a
HUX OTBETCTBEHHOCTb.

I12 BnaseHne OCHOBOMOJIArAOIUMHE XUMHUYECKUMH MOHATUSAMH, TEOPUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

13 BnaseHre OCHOBHBIMU METOJIaMH HayYHOI'O TIO3HAHUS, UCIIOJIb3YEMbIMU B XUMUU:

HAOJIOZCHNEM, OIMCAHWEM, H3MEpeHHEeM, SKCIEPUMEHTOM; yMEHHE 00padaThIBaTh,
OOBSICHATh Pe3yJbTaThl IPOBEAECHHBIX ONBITOB M J€JaTh BBIBOJbI; TOTOBHOCTh M CHOCOOHOCTh
IPUMEHSTh METO/Ibl IO3HAHUS IPU PEILICHUH MPAKTUYECKUX 3a/1ay;

I14 cdopMupOBaHHOCTH yMEHHS JlaBaTb KOJIMYECTBEHHbIE OLEHKHM M IPOU3BOJIUTH
pacyeTsl 10 XUMUYECKUM (OpMyJiaM U ypaBHEHUSIM;

I15 BnageHue mnpaBujIaMM TEXHUKH O€30MACHOCTH INPU HCIOJIb30BAHUM XMMHUYECKHX
BEIIIECTB;

I16 cdopmMHpPOBaHHOCTE COOCTBEHHOW TO3MLMUHM 110 OTHOIIEHHIO K XMMHUYECKOH
uH(pOopMalnu, NOJy4aeMON U3 pa3HbIX UICTOYHHUKOB.

3agaHue: pelnTh 3aJa4u.

1 BapuanT

1. B 40 r gucTHiMpoOBaHHOW BOJBI PAcTBOPWIM 2 I Xjopuaa Harpus. Paccuuraiite
MacCOBYIO JIOJIIO COJIU B TIOJyYEHHOM PacTBOPE.

2. B 2 1 pactBopa cepHOit KUCIOTHI coaepxurcs 456 r HoSO4. PaccunTaiite MaccoByto
JIOJIF0 PaCTBOPEHHOTO BELIECTBA, YUUTHIBAsI, YTO IJIOTHOCTh pacTBopa paBHa 1,14 r/mi.

3. CKoIBbKO BOJBI M COJM HYKHO B3sITh, 4TOOBI NpurotoButh 250 r 10%-ro pactBopa
HUTpaTa HaTpus?

4. K 1 xr 60%-ro pactBopa conu nqob6asuiu 50 T sToit conu. KakoBa MaccoBas 1o7s conu
B MOJTy4eHHOM pacTtBope? OTBET OKPYTIUTH A0 JECATHIX.

2 BapuaHT

1. KakoBa maccoBas 70Jig caxapa B pacTBope, mosydeHHoM npu yrnapubanuu 200 T 20%-
ro pactsopa 10 70 r? OTBET OKpPYIJIUTh A0 ACCATHIX.

2. Cmemamu 120 T 40%-ro u 280 r 10%-ro pacTBOpa a30THON KHCIOTHL OmpenenuTe
MacCOBYIO JIOJII0 a30THOW KHUCJIOTHI B IIOJY4EHHOM PacTBOPE.

3. CKOJIBKO XJIOPOBOJIOPOJa HYXHO pacTBOPUTH B 1 M3 BOabI, 4T0OBI TOMyduTh 20%-ii
pactBop? Brruncnute Maccy 1 00bEM (H. y.) XJIOPOBOIOPOJIA.

4. B Bo3ayxe conepxutcs 21% kucnopona u 78% azora o o6bémy. Paccunrtaiite 00pEM
Kucaoposa u azota B 250 M3 Bo3ayxa. Onpenenure uist KaKI0ro ra3a KOJIMYECTBO BELIECTBA U
Mmaccy.

Yci10Bus BBITIOJTHEHUSI 3a/1aHNUS:

1) 3amaHue BhIMONHAETCS B yueOHOM KabuHeTe "Xumus'";

2) paboTa BBIIOIHIETCS B TETPAIAX IS JTaDOPaTOPHO-NIPAKTUYECKHUX paboT;

3) BpeMmsi, OTBOJIMMOE Ha BBIMOJHEHHE 3a/1aHus - 2 Yaca;

4) MakcUMaJbHBIN OallyI 32 3aaHue - 5 OalJIoB.

MarepuanbHO-TEXHHUYECKOe 00ecnieyeHue: cOOpHUK 3amay, Tabnuna JI.11.Menneneena.
KoHTpoJibHbIE BONIPOCHI:



1. TlepeuncnuTe TUINBI pacueTHHIX 3a/a4 Ha HAXOXJIEHHUE MAacCOBOW M OOBEMHON aonu

KOMIIOHEHTOB

2. KakoB anroputMm pemieHusl 3aad Ha HaXO0XKJIEHHE MacCOBOM M OOBEMHOW OJH
KOMIIOHEHTOB

3. Ilo xakuMm ¢opmynaM BeAyT pacyeTbl Ha HAaXOXKIACHHWE MAacCOBOM M OOBEMHOM JOJH
KOMIIOHEHTOB

IIpakTnyeckoe 3ansaTHe Ne2.
Pacuér 3ajaHHOM KOHLIEHTPAIUM PacTBOpa
Ieap padorel: 3akpenuTh HAaBBIKM IPUTOTOBJIEHHS PAcTBOPOB C OINPEAEIEHHOM MaccoBOM
J10J1e¥ pacTBOPEHHOI'0 BEILIECTBA
®opmupyemMble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI:

OK 2. Opranu3oBblBaTb COOCTBEHHYIO JE€SATE€IBbHOCTb, BBHIOMPATH THUIIOBBIE METOJbI U
CHOCOOBI BHITTOJIHEHUS TPO()ECCHOHANIBHBIX 33144, OLIEHUBATh UX 3P (HEKTUBHOCTH U KAYECTBO.

OK 3. IlpuHuMath pelieHus: B CTaHAAPTHBIX U HECTaHJAPTHBIX CUTyallMsX U HECTH 3a
HUX OTBETCTBEHHOCTb.

12 BnaseHre OCHOBOIIOIATAOLIMMH XUMUYECKMMHU OHATHAMM, TEOPUIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

I13 BnaseHue OCHOBHBIMHM METOJAMH HAyYHOI'O MO3HAHUS, UCHOJIb3YEMBIMU B XMMHU:
HaOJI0IeHNEM, OIMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHE 00paldaThiBaTh, OOBSICHATH
pe3yibTaThl MPOBEJCHHBIX OMNBITOB M JIENaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTbH MPUMEHSThH
METO/Ibl TI03HAHUS IIPU PELLIEHUH NPAKTUYECKUX 3a/1a4;

I14 cdopMupOBaHHOCTH yMEHHS JaBaTb KOJIMYECTBEHHbIE OLEHKHM M IPOU3BOJIUTH
pacueTsl M0 XUMUYECKUM (POpPMYIJIaM U YpaBHEHHSIM;

I15 BnageHue mnpaBWjIaMM TEXHUKH O€30MACHOCTH IMPU HCIOJIb30BAHUM XMMHUYECKHX
BEIIIECTB;

I16 cdopmMHpOBaHHOCTE COOCTBEHHOW TO3MIUMM [0 OTHOIIEHHI0 K XHUMHYECKOH
uH(pOopMalnu, NOJy4aeMON U3 pa3HbIX UICTOYHHUKOB.
3aganue: peluTh 3a1a4U
Ornpenenute Macchl BOABI U OOPHOM KUCTIOTHI, HEOOXOAUMBIE JIsl puroToBiieHus 50 r pacTBopa
¢ maccoBoil nosiert kucaotsl 0,02. I'ie MpUMEHSIOT NaHHBIN pacTBOp?

Kakue maccel ruipoxkapOoHaTa HaTpUsl U BOJbI HA/10 B3ATh, YTOOBI IPUTOTOBUTH PACTBOP
Mmaccoit 50 r ¢ maccoBoit gozei conu 10%? I'ne ncnons3yroT naHHBIN pacTBOp?

B 45 r Bogsi pactBopeHo 5 T NaCl. Berauciure MaccoByro JI0JIF0 paCTBOPEHHOTO BEIIECTBA B
pactBope. /1y 4yero He06X0AUM 3TOT PacTBOpP B OBITY U 1abopaTtopun?

Paccunraiite Mmacchl Bojibl M 0€3BOJHOTO Cyib(dara MeaHu, He0OOXOUMBIE I TPUTOTOBICHUS
100 M pacTBOpa, conepxkaiero 8% coiu. IoTHOCTh pacTBopa — 1,084 r/mi. I'ne npuMeHsoT
MOJIy4YEHHBIH pacTBOp?

Kakyto maccy Bozbl HyxkHO 106aBuTh K 100 Mit 30%-ro pactBopa ruapokcuaa varpus (F = 1,33
r/mn) nos mosryderus 10%-ro pacTBopa menouu, UCIoIb3yeMoro B 1abopaTopun?

Yci10Bus BBITIOJTHEHUSI 3a/1aHNUS:

1) 3amanue BhIMONHAETCS B yueOHOM KabuHeTe "Xumus'";

2) paboTa BBIIOJHIETCS B TETPAIAX ISl JTaDOPaTOPHO-NIPAKTUYECKHUX paboT;

3) BpeMmsi, OTBOJIMMOE Ha BBIMIOJHEHHE 3a/1aHus - 2 Yaca;

4) MakcUMaJbHBIN OaJlT 32 3aaHue - 5 OalJIoB.

MarepuanbHO-TEXHHYECKOe o0ecnedyeHue: Tabmuma pactBopumoctH, Tadmuma JI.U.
MengeneeBa. COOpHHK 3a7ad.
KoHnTpoJibHbBIE BOIPOCHI:

1. I[aﬁTe onpecaciICHuA IOHATHUAM! «pPacTBoOpP», «PaCTBOPCHUCH, «MmaccoBas H0JIA
paCTBopéHHOFO BC€IICCTBa», «MaccoBas JOJISA»



2. Kakue mpaBmiia TEXHUKU 6€30MaCHOCTH HEOOXOIMMO COOIIOATH IPU BBHINIONHEHUH JaHHOI
paboThl

3. Kaxue hopMyibl IPUMEHSIOT [yl pacyera

IpakTuyeckoe 3ansitue Ne3
Peumrenue 3xcnepuMeHTANBHBIX 32124 110 TeMe «MeTtasibl. Hemeranibny
Hean: 3akpenuTb 3HaAHUSA O XUMHUYECKUMX CBOWCTBaX META/NIOB W HeMeTauloB. IIoBTOpHUTH
HaBBIKHU O0paIIeHUs ¢ Tab0paTOPHBIM 000PYAOBAaHHEM U PEAKTHBAMHU.
®opmupyeMble pe3yJbTAThI 0CBOCHHS AU CHUILINHBI:

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JESTEIBHOCTh, BBHIOMPATh THUIIOBBIE METOIBI U
CH0cOOBI BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3 (HEKTUBHOCTh U KaYECTBO.

OK 3. IlpuHuMare pemeHusl B CTaHIAPTHBIX W HECTAHJAPTHBIX CHTYalUsSX U HECTH 3a
HUX OTBETCTBEHHOCTb.

12 BnameHre OCHOBOIIONATAIONIIMMH XUMUYECKIMHU OHATHSAMH, TEOPUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE I10JIb30BaHHE XUMUYECKON TEPMUHOJIOTUEH U CUMBOJIMKOM;

[13 BnajeHue OCHOBHBIMH METOAAMH HAYYHOTO TO3HAHUS, MCIOJIb3YEMBIMH B XHMHU:
HaOJI0IeHUuEeM, OIUMCAaHHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; yMEeHUe o0paldaThiBaTh, OOBSICHAThH
pe3yabTaThl MPOBEIECHHBIX OMBITOB M JETaTh BBIBOJIBI, TOTOBHOCTh U CHOCOOHOCTH MPUMEHSTH
METO/bI O3HAHMSI [TPU PELIEHUN PAKTUYECKUX 3a/1a4;

[14 chopMUpOBaHHOCTH yMEHHS [1aBaTh KOJMYECTBEHHBIC OLEHKM M IPOU3BOJIUTH
pacyeTsl 10 XUMHUYECKUM (popMyiaM U ypaBHEHUSM;

[15 BnajeHue npaBuUIaMU TEXHUKU O€30IaCHOCTH IPU HCIOJIb30BAHUU XUMHUYECKUX
BEIIIECTB;

I16 chopmupoBaHHOCTE COOCTBEHHOW ITO3WIMU TI0 OTHOIICHHIO K XUMHUYECKOU
uH(pOpMaLKK, 0JIy4aeMON U3 pa3HbIX HCTOYHHUKOB.
3aganus:

1. BeinosiHuTE SKCNIEPUMEHTAIbHbIE 3a/IaHUS:

2.0¢gopMUTH BBIBOJ.

1.1 HanummTe peakuuu B3auMO/1eiicTBHUS:

A) mo00ro METOYHOTO WIM IMICIIOYHO3EMEIBHOTO MeTayuia (HaTpuil, Kajaui, JUTHUH,
KaJIbIIUI) C BOJIOH.

b) Onpenenute (Hanummure) cpeny oOpa3oBaBIIErOCs pacTBOPaA € MOMOIIBIO MHIMKATOPA
denondranenna.

B) Onpenenure (Hanumure) cpexy 00pa3oBaBIIErocss pacTBOpa ¢ MOMOIIbIO HHAWKATOpa
JaKMyca.

1.2. Cosint yroJibHOM KHUCJIOTHI.

Hanumure peakuun B3auMoecTBuUSA:

A) xapOoHaTa HaTpus C COJIbIO Oapus

b) xap6onaTa HaTpus ¢ conbio cTpoHuus. [loanumuTe 1BeTa 00pa30BaBIINXCS OCAKOB.

B) ¢ mpoaykramu peakiuu, KOTOpPBIE MOMYYHINCH HAMMUIIATE PEAKIIMI0 B3aUMOJICHCTBUS
C YKCYCHOU KHCIIOTOMN
1.3. B3anmopaeiicTBHe MeTAJLJIOB ¢ pa30aBjieHHbBIMU KMCJI0TAMH.

HanummTe peakuun B3auMoIecTBUS:

A) CONSIHON KHUCTIOTHI C JF0OBIM METAJIIIOM

B) cepHOIit KUCIIOTHI € JTI00BIM METAIIIOM

B) a30THO# KHCTOTHI € JF0OBIM METAIIIOM
1.4. KauecTBeHHasl peakuus Ha cyJb(paT-uOH.

Hanummre peakuun B3auMoecTBUS:

A) cepHOI KHCIIOTHI C XJIOPHUIOM Oapust



b) ¢ momy4yeHHBIM BEIIECTBOM HAMMILUTE PEAKLHIO B3aUMOJECHCTBHUS C COJIAHOU
KHCIIOTON

B) nanumure et ocaaka
Yci10Bus BINIOJTHEHUS 3a1aHUA:

1) 3ananue BbINOJIHAETCSA B yueOHOM KabuHeTe "Xumus";

2) paboTa BBIIOJIHSIETCS B TETPALAX IS JJaOOPATOPHO-IIPAKTUYECKHUX paboT;

3) BpeMmsi, OTBOJIMMOE Ha BBIIIOJIHEHUE 3a/laHus - 2 4aca;

4) MakcUMaJIbHBIN 0aJT 3a 3a/1aHue - 5 0auIoB.

MaTtepuajabHO-TeXHHYeCcKOe obecnieuenne: Tabmuupl: [lepuoanyeckas Tadbmuma
XxuMHueckux 3nemeHToB [I.M1. MenneneeBa, Tabiuma pacTBOPUMOCTH COJIEH, KUCIOT U
OCHOBAHUU; PEAKTUBBI.

KoHTpoJibHbIE BOIPOCHI:

[TpaBuia TexHUKH 0€30IaCHOCTH MPH BBHIMOJHEHNUU TaHHON pabOThI
dusnyeckue CBOWCTBAa METAJIOB U HEMETAIIOB

XHUMHUYECKUE CBOMCTBA METAINIOB U HEMETAJIIIOB

[TpuMeHeHnEe METAIITIOB U HEMETAIIJIOB

Kak MOXHO OTIMYUTh KapOOHATHBIE TOPOJIBI OT APYTUX MOPOA?

agkrownE

IIpakTuyeckoe 3anaTue Ned
Pemienne 3xcnepuMeHTAIBLHBIX 32/1a4 HA HICHTH(PUKAINIO OPraHMYecKuX
coeJMHEeHU (KOMaHIHbIH KOHKYPC)

Leanb padoTbl: [I0BTOPUTH OCHOBHBIE KAUECTBEHHbBIC PEAKIUM OPraHUYECKUX BELIECTB,
HAy4YUTHCS pellaTh SKCIIEPUMEHTAIILHBIE 3a/1a4M HAa PACIIO3HABAHNUE OPIaHUYECKUX BEILECTB.

®opmupyeMble pe3yJbTAThl 0CBOCHHS AU CHUILINHBI:

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO IESTEIBLHOCTh, BBHIOMPATH THUIIOBBIE METOIBI H
CH0COOBI BBIMOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3 (PEKTUBHOCTh U Ka4ECTBO.

OK 3. [IpuHumaTh pelieHus: B CTaHAAPTHBIX M HECTAHAAPTHBIX CUTYalUSIX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 6. PabGortarb B KOJUIEKTMBE M KOMaHJE, 3(PPeKTUBHO 0OIIAThCA C KOJIJIEraMu,
PYKOBOZCTBOM, JIFOJIBMH, HAXOJAIIMMHUCS B 30HaX MOKapa.

OK 7. bparb Ha ce0si OTBETCTBEHHOCTH 3a pabOTy YJIEHOB KOMAaH[bl (ITOJAYMHEHHBIX ),
pE3yJIbTaT BBIIIOJIHEHUS 3aJaHUi.

12 BnageHre 0OCHOBOIOJIATAIOIIUMYA XUMHUUYECKUMHU MTOHATHIMH, TEOPUSAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE I10JIb30BAHNE XUMUUYECKON TEPMUHOJIOTUEN M CHMBOJIMKOM;

[13 BnageHue OCHOBHBIMM METOJAaM{ HAyYHOTO MO3HAHMSI, UCIOJIb3YEMBIMU B XHUMUHU:
HaOJr0IeHNuEeM, OMMCAHHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEeHHEe 00paldaThiBaTh, OOBSICHAThH
pe3ynbTaThl IPOBEJACHHBIX OINBITOB M JENaTh BBIBOJbBI; TOTOBHOCTh M CHOCOOHOCTH NMPUMEHSTh
METO/Ibl TO3HAHUS NIPU PEIIEHUH NPAKTUYECKUX 33]1a4;

[14 copmupoBaHHOCTH yMEHMsI J1aBaTh KOJIMYECTBEHHBIE OLIEHKHM M TPOU3BOJUTH
pacyeTsl 10 XUMHUYECKUM (popMyiaM U ypaBHEHUSM;

15 Bnagenue npaBuiIaMyu TEXHUKU 0€30MIaCHOCTH IPU UCIOJIB30BAHUN XUMUYECKUX
BELIECTB;

I16 chopmupoBaHHOCTH COOCTBEHHOM MO3UITUHU IO OTHOIICHHUIO K XUMHUYECKOM
uHpOpMaIINH, TT0JIy4aeMOH U3 pa3HBIX HCTOYHHUKOB.

3aganue:
1. 3anosHUTe TA0IUILY 10 KAYeCTBEHHBIM PEeaKIUsAM Ha Helpe/eJbHble
YIJI€BOIOPOAbI
AJIKAHBI AJIKEHbBI AJIKUHBI
Peakmust okucieHus: C 6pomHOH BOJIOM: C O6poMHO# BOJIOH:
C p-pom KMnO4: C p-pom KMnO, C amMMHa4HBIM PacTBOPOM

oKcHJa cepedpa

--------- I'openue: E—




2. 3amoJaHuTE

Tadaumy mno

Ka4e¢CTBCHHBIM

peakuusm HA

0IHOATOMHbIE/MHOT0aTOMHBIE CIIMPTHI, KapﬁoHOBbIe KHCJO0THI U AJIbJACIrnAbI

OJIHOATOMHEBIE MHOI'OATOMHBIE KAPBOHOBBIE AJIBAET MBI
CIIMPTBI CIIMPTHI KNUCJIOTBI
C CuO npu C Cu(OH),: Peakmus Ha 1akMyc Peaxiust cepeOpsHOTO
HarpeBaHUM: (HanMIIMTE pe3yabTaT | 3epKaja:
OKpaIIMBaHUA):
C Cu(OH)2: C Cu(OH)2:
3. OTBeThbTE HA BONPOCHI:

1.Kakue coeqrHeHMs Ha3bIBAIOT HENPEACIbHBIMU?
2.Kakas ¢pyHKIIMOHAIBHAS TpyIIa 00yCIOBINBAET XapaKTepHble XMMHUECKHE CBOIICTBA

cnupToB?

3.YeM OTIMYarOTCSI OAHOATOMHBIE 1 MHOIOATOMHBIE CIIUPTHI?
4.Kakas QyHKIIMOHaIBHAS TpyIna 00ycIOBIUBAET XapaKTEPHbIE XUMUYECKHUE CBOHCTBA

anpaeruaoB?

5.Kakue cBoiicTBa yKCYCHOM KUCIIOTBI CXOJHBI CO CBOMCTBAMHU MUHEPAIbHBIX (HEOPraHUUECKUX

KHCJIOT)?

4. CooTHecuTe Ha3BaHHUe KJIAacca COeJUHEHHI U UX Olpe/ie/IeHus!

ATKaHbI -allUKJINYECKUE HeTpeeNbHbIe YTIEBOIOPO/IbI, COAepKAIINE OJTHY
JIBOIHYIO CBSA3b MEKY aTOMaMH yriepoja, 00pa3yrouiiue roMoI0ri4eckuii
psiza ¢ obmieit popmymnoit CnH2n.

AJNKEeHBI -YIJIEBOOPO/IbI, COAEPIKAIINE TPOUHYIO CBSI3b MEXAY aTOMaMu yIJIepo/Jia,
o0pa3yronire roMoJIornueckuit psij ¢ odmieit popmynoit CnH2n-2.

AJNKUHBI -KJIacC OPraHUYECKUX COEAUHEHMM, MOJIEKYJIbI KOTOPBIX COAEpKAT OJHY
VI HECKOJIbKO (DYHKIIMOHATIBbHBIX KapOokcuiibHbIX rpynn COOH.

Cruptsl -OpraHu4ecKre COeMHEHHUs, COJepKaIIie OJHY HIn Oojee
TUAPOKCUIIBHBIX Ipynn (ruapokcuil, “OH), HermocpeCTBEHHO CBA3aHHBIX C
HACBIIIEHHBIM (HaXOISIIUMCS B COCTOSIHUU SP-TUOPUIN3ALUT) AaTOMOM
yriaepojaa

KapOonoBsie -OpraHMYecKHe BEIIeCTBa, MOJIEKYJIbI KOTOPBIX COZlEepKaT KapOOHMIIbHYIO

KHCJIOTHI rpynmny

Anberuas -allUKJIMYECKUE YTIeBOAOPOIbI IMHEHHOTO UM Pa3BETBIEHHOIO CTPOEHUS,
coJIeprKallie TOJIBKO MPOCThIE CBA3U M 00pa3yIoIIie TOMOJIOTHYECKUH psij
¢ obmeii popmynoit CnH2n+2.

S. JonummTe MPOAYKThI peaKIuii:

CH4 + CI12 —>

C2H50H + HBr —

CH3- COOH + NaOH—

C2H50H+302 —

YcaoBust BbINOJHEHNUS 3a1aHUS:

1) 3amaHue BBITIOJIHAETCS B yUeOHOM KaOuHeTe « XUMUS»;

2) oOyuJaromyecs BBIMONHSIIOT 331aHie B KOMaHAe (4 KOMaH/Ibl);

3) BpeMs1, OTBOIMMOE Ha BHITIOJIHEHHE 3a7aHus - 60 MUHYT;

4) BpeMs1, OTBOJIMMOE Ha IpeJICTaBlIEHHE PE3YyIbTaTOB pab0Thl KOMaH/bI - 30 MUHYT;

5) MakcUMabHBIN 0asuT 3a 3a7aHue - 5 0aIoB.

MarepuaibHO TeXHHYECKOe OCHAILEHHMe: YYeOHUK IO OpPraHMYeCKOW XHWMHUH, KapTOUKH C
AKCIIEPUMEHTAIbHBIMU 3aJ]auaMi, TECTOBBIE 3a/IaHUS.

KoHTpoJibHbIE BONIPOCHI:

CooTHecHre:
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1. Hammume anpneruanoit rpymnmsl B Mmosiekyine HCOH moxno | A) I'mapoxceun meau (1)
JIOKa3aTh C TIOMOIIBIO PEAKTUBOB:

2. Hannuwne xapOokcunbHO# rpynmsl B Mosiekyine CH3COOH b) AMMuauHbIi pacTBOp OKCUAA

MOJKHO JIOKa3aTh peaKiueil c: cepebpa

3. JIBoiicTBeHHbIE (YHKIIMH MYPaBbUHOW KHCIIOTHI B) bpomHast Bosa

MIPOSIBJISIIOTCS TPU B3aUMOJICUCTBUH C:

4. JIy1st Ka4eCTBEHHOTO ONPEICIICHUS] YKCYCHOM KUCIIOTHI I') PactBop nepmaHTranara Kaaus

MPUMEHSIOT:

5. ns onpenenenus HenpeaeibHbIX YIIIEBOAOPOI0B J1) PactBop xnopuna xenesa (111)

MCIOJIB3YIOT:

6. 1yt onipeaeniennst peHosia UCIoIb3YIOT: E) Unaukaropsl

7. Jlns onpeneneHus: Kpaxmasa NpUMEHSIOT: K) KonnentpupoBanHasi a30THasI
KHCJI0Ta

8. JI7s1 Ka4eCTBEHHOTO OTpeeNieH!s] MHOT0aTOMHBIX ciupToB | 3) PacTBop Hona
MIPUMEHSIOT:

9. Jlnst Ka4eCTBEHHOTO OMPeeNICHUs TIIOKO3bl IPUMEHSIOT: N) Cremuduyeckuii 3anax
10. Jlns1 onpenienenust Oenka mpuMEHSOT: K) PacTBOpbI HEOpraHU4ECKHX
KHCJIOT

IIpakTHyeckoe 3aHaTHE NeS
PacnozHaBaHme nJ1acTMace ¥ BOJIOKOH

IeJab: uccnenoBaTh CBOMCTBA BBICOKOMOJIEKYJISIPHBIX COEAUHEHHUIA.

®opmupyemMble pe3yJIbTaTbl 0CBOCHHUSA JHCHUIIINHBI:

OK2 Opranu3oBbiBaTh COOCTBEHHYIO JESTEIBHOCTb, OMPENENIATh METOJbl U CIOCOOBI
BBINOJIHEHUS TPO(ECCUOHANIBHBIX 3a/1a4, OLIEHUBATh UX YPPEKTUBHOCTb U KAYECTBO.

OK4. OcymecTBisiTh MOUCK W HUCHOJIb30BaHME HHPOpPMALMU, HEOOXOAUMOHN s
3 GEKTUBHOTO BBIMNOJHEHUS MPO(GECCHOHATBHBIX 337a4, NMPO(PECCHOHANBHOTO U JIMYHOCTHOTO
pPa3BUTHSL.

OK5.  Hcnonb3oBaTh  MH(OPMAIMOHHO-KOMMYHHKAIlMOHHBIE ~ TEXHOJIOTMU B
npohecCuOHATLHON NeSTENbHOCTH.

OKS8. CaMocTosTenbHO ONpenensaTh 3ajaud NpopECCHOHATBHOIO U JIMYHOCTHOTO
pa3BUTHS, 3aHUMAThCsl  CaMOOOpa30BaHMEM, OCO3HAHHO  IUUIaHMPOBAaTh  IOBBIIICHHE
KB (DUKALIHH.

OK9. OpuentupoBaTbcs B YCIOBHUSIX YacCTOW CMEHBI TEXHOJOTHUH B MPpo¢hecCHOHATHHOM
JESATEIBHOCTH.

I11 chopMUPOBAHHOCTH NPEACTABICHUNH O MECTE€ XUMHH B COBPEMEHHON Hay4yHOU
KapTHHE MHpa; MOHUMaHHWE POJM XMMUU B (OPMHPOBAHHMU KPYyrozopa M (yHKIHOHAIHHOMN
rPaMOTHOCTH Y€JIOBEKa JIJISl peLICHHs MPAaKTUYECKUX 3a/1ay;

12 BageHne 0CHOBOIOJIAraIOIIMMH XUMUYECKUMHU MTOHATUAMH, TEOPUSIMHU, 3aKOHAMU

U 3aKOHOMEPHOCTSIMH; YBEPEHHOE II0JIb30BAaHHE XUMHUYECKOW TEPMHHOJIOTHEH W
CHUMBOJIUKOM;

I[16 chopmMupoOBaHHOCTH COOCTBEHHOW TIO3WIIUM 10 OTHOIIEHHUIO K XUMHUYECKOMH
UHpOpMaIINH, TOJIy4aeMOH U3 pa3HBIX HCTOYHHUKOB.
3aganue: [IpencraBuTh pe3ynbTaThl BBIIOJHEHUS CAMOCTOSITENBHBIX paboT. BeicTymuth c
COOO0IIIEHHEM U OTBETUTH Ha BOIIPOCHI 110 COAEPKAHUIO TOPTHOIIHO.

IlepeyeHb 10KYMEHTOB, BXOASIIMX B NOPT(OJIHO:
1. CooO1mieHue HA OHY U3 TEM:

- OxpaHa Oprxcafomeﬁ Cpcabl B paMKax MCKAYHAPOAHBIX OpFaHI/I3aI_II/II71
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http://www.activestudy.info/oxrana-okruzhayushhej-sredy-v-ramkax-mezhdunarodnyx-organizacij/

- [IpaBOBBIE M OpraHNU3allMOHHBIE BOIIPOCHI OXPaHbl OKPYKAIOILIEN Cpe/Ibl

- CaHUTapHO-TUTMEHNYECKOE HOPMUPOBAHUE COJECPKAHUS XUMUUYECKHUX BEIECTB B MPUPOIHBIX
cpenax

-O0mu11e nonokKeHus: 0 HOPMUPOBAHUU COJICPIKAHUS XUMUYECKUX BEIIECTB B MPUPOIHBIX Cpeax
- CylHOCTh Iponecca 31eKTPOXUMHUYECKON KOpPO3UH

- JlerupoBanue craiau

- ['anpBaHMYECKMIT METOJ 3aLUTHI

- MeTtannuzanus

- OxcuaupoBanue. PocharupoBanue

- buosiornueckoe elicTBIE MHEPTHBIX Ia30B

- lIBeTa u crieKTphl 6JIAropoOIHBIX Ta30B

- Kuznsb u gesrensHocTh A.M. ByTnepoBa

- 3apok/IeHue XUMUYECKON HayKn

- Co3ganue yHUBEpCUTETCKON Hayku. DopMupOBaHUE HAYYHBIX HIKOJ

- [lepBas Hay4Has 1IKOJIa XUMUKOB-OPIaHUKOB

- Pa3zButre xumMuueckoi Hayku BO BTopoi nosnosuHe XIX B.

- Pecypchbl OCHOBHBIX 3HEPTOHOCUTENEH U UCTOUYHUKOB

YTJIEBOJOPOAHOTO Chipbs B Poccun

2. BoinoJsiHeHHe yIIpaKHEHUH 10 TeMe «XMMHYeCcKHe peakuumy

3. PelreHue pacueTHbIX 3a7a4 [10 YPAaBHEHUSIM XUMUYECKUX PEAKIUN

4. Penrenue pacueTHBIX 3a7a4 Ha HAXO0XKJICHHE MOJIEKYIISIPHOM (hOPMYJIBI YTIIEBOIOPOIa

5. BbINojHEHHE YNpaXHEHUW MO TeMe «A30TCOAEpKAIUE OPraHUYECKUE COEAUHEHUSI.
ITonmumeps»

6.Pemennie pacueTHBIX 3a/ad Ha HaXOXKJIEHUE MOJEKYISIPHOH (OpPMYIbl a30TCOIAEPKAIIETO
OpraHMYECKOIo BEIIECTBA

Yci10BUs BBITIOJTHEHUS 3a/1aHUA:

1.3a1aHuE BBINONHSIETCA B yUeOHOM KaOuHeTe « XUMUA»;

2.BpeMsl, OTBOJIMMOE Ha BBIIIOJHEHHE pabOThI — 2 yaca;

3.MaKcuMasbHBIN 6ast 3a paboTy - 5 0auIoB.

MarepunanbHO-TeXHHYECKOEe o0ecneyeHune:

Bua, BeimonHsieMoit paboThI Hannune npuknaaHon | Hamune CIICIHAJIBHOTO
KOMIIBIOTEPHON  MporpamMMmbl | 000pyI0BaHUS
(HaMeHOBaHUe) (HaMMEeHOBaHUe)

Coo0uienue ¢ npe3enranueit | Microsoft PowerPoint [Tpoektop (TepeHOCHOIH)

KoHTpoJibHbBIE BONIPOCHI:

1 YUto Takoe 1 KaK MPOUCXOIT XUMHUYECKUE PEAKIIHH?

2 Kakue Bbl MOXKETE Ha3BaTh XUMHYECKUE METO/IbI 3aLUThI OKPYKAIOIIEH Cpeibl?

3 Kakue cymiecTBylOTCIIOCOOB! pEIeHHs] PACUETHBIX 3a]la4 Ha ONpejesieHue MPaKkTUYeCKOro U
TEOPETHYECKOr0 BhIXOAa MPOAYKTa peaKkuu?

4 Kak 3aiuTuTh METaul OT KOppo3uu?

5 Kakoit Bkian Héc B xumuto bytnepos?

6 O uém roBopAT UccieaoBaHus B 001acT HepTexuMuu?

7 KakoBa poJib a30TCOAEPKALIUX OPraHUYECKUX COEUHEHUN B METULIUHE?

8 TloueMy pacu€r Ha HAXOXKJICHHE MOJICKYJISIPHON (POopMyInbl Oeka BakKeH JISI XHMHUYECKOM
IIPAKTUKU?
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http://www.activestudy.info/sanitarno-gigienicheskoe-normirovanie-soderzhaniya-ximicheskix-veshhestv-v-prirodnyx-sredax/
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http://www.activestudy.info/obshhie-polozheniya-o-normirovanii-soderzhaniya-ximicheskix-veshhestv-v-prirodnyx-sredax/

3. Kpurepuu oneHKH
IlpakTHyeckoe 3anaTue Nel

Kpurtepuu oieHKH K NIPAKTHYECKOMY 32JaHUIO

Banjbl 3a kpuTepun
OLICHKHU

2

3

3agaua Nel-4

MakcuMaJbLHBIA 027171 —
1,25 6a10oB

OdopmiieHue ycja0BUsA 3a1a4u 0,15
- BepHO 0()OPMJICHO yCIIOBHUE 3a/1a4H, MPEICTABIICHBI BCE 0,15
XMMUYECKHAE BEIMYUHBI, BEPHO 0003HAYEHBI CUMBOJIBI B YCIIOBHH
3agauu
- ycIoBHe 3a7a4i 0(OPMIICHO C HE3HAYUTEIbHBIMI HETOYHOCTSIMH, 0,1
MpEeACTaBICHbI HE BCE XMMUYECKHE BEIMYMHBI, OTyIIeHa |
HETOYHOCTh IPU 0003HAYCHUU CHMBOJIOB B YCIIOBUH 331441
- yciioBHe 3a7a4u 0()OPMIICHO HEBEPHO 0

Co0J110/1eH1e AJITOPUTMA pellleHN sl 0,15
- pelIeHue 3a/1a4u OCYIIECTBIISIETCS M0 AITOPUTMY: TIEPEBOJT 0,15
CIMHUI] U3MEPEHUS XUMUYICCKIX BEITMYUH B MEXTyHApOTHYIO
cucremy eaunul] (CH); 3anuch HEOOXOAMMBIX XUMHUECKUX
(bopMyIT; MAaTEMAaTUYECKHIA PacyeT 10 XUMUYECKOH popmyiie
- IOITyIIIeHa HE3HAYNTENIbHAS OMIMOKa B COOIOACHUH allrTOpUTMa 0,1
- QITOPUTM PELICHUS 33]]a9l OTCYTCTBYET 0
IMcnoJib30BaHue XUMUYECKHX (JOPMYJI 1Jsl pellleHus 32129 0,15
- BEpHO 3alKCaHbl BCE XUMUYECKHe POpPMYIIbl HAa HAX0XKIEHUE 0,15
MacCOBOM JOJIU
FXUMUYecKue GOPMYIIbI 3aMMCaHbl YACTUYHO BEPHO HA 0,1
HAaXO0KJICHUE MAaCcCOBOM 10U
- HEe BEpPHO 3allMCaHbl XUMHUYECKHE (HOPMYIIbI 0
MaremaTH4ecKne pacyeTbl N0 XUMHYECKHUM (popMyJiaM, 0,15
KOTOpPbIe XapaKTepU3yI0T paccMaTpuBaeMoe siBJIeHHe ¢
KOJMYEeCTBEHHOH CTOPOHBI
- BEPHO TPOM3BE/IEH MATEMAaTHYECKHIA pacyeT M0 XUMUYECKIM 0,15
(bopMyIliaM B COOTBETCTBUU C €IUHUIIAMHU U3MEPEHUN XUMHUECKUX
BenuuuH (CH);

- BCE pe3yJbTaThl MATEMATHUYECKUX PACYETOB COJIEPKAT

(G poBOE 3HAUEHHE U COOTBETCTBYIOIEE eMy 0003HaUEHHE

€AMHUIIBI H3MepeHus XxuMuueckux Benuyud (CH)

- pacdeT no (opmyIie MPOU3BEICH BEPHO, HO OTCYTCTBYIOT 0,1
€IMHUIIBI H3MEPEHUS

- HEBEPHO MPOU3BEJICH MAaTEMAaTHIECKUAN pacdeT 10 XUMUICCKAM 0
(bopmyrnam

OTBeT nocJjie penieHus 3a1a49u 0,15
- 3a/1a4a B KOHIIEC PEIICHUS COACPIKUT BEPHBIN OTBET 0,15
- 3a]]a4a He COJICPXKUT B KOHIIE PELICHUs] BEPHOTO OTBETA 0
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UTOI'O:

1,25

HpakTHuyeckoe 3ansiTue No2

Kpurtepuu oieHKH K NIPAKTHYECKOMY 32JaHUIO

Baaubl 3a kpuTepun

OLIEHKH
2 3
3agaua Nel-4 MakcuMajibHOe
KOJIMYeCTBO 0aJ1JIOB —
1,25 6anaa

OdopmiieHue ycja0Bus 3a1a41 0,15

- BEpHO 0(hOPMIICHO YCIIOBHE 3aJ[auH, IIPEICTABICHBI BCE 0,15

XUMHYECKHE BEJTMUUHBI, BEPHO 0003HAUYEHBI CHMBOJIBI B YCIOBUH

3agauu

- yCIIoBHE 3a1a4H 0(hOpMIIEHO C HE3HAYUTENEHBIMI HETOYHOCTSIMH, 0,1

MpEeACTaBICHbI HE BCE XMMHYECKHE BETMYMHBL,IOMyIIeHa |

HETOYHOCTh IIPU 0003HAYEHUU CHMBOJIOB B YCIIOBHH 3a]1a41

- ycloBHe 3a7a4u 0()OPMIIEHO HEBEPHO 0
Co0J110/1eH1e AJITOPUTMA pellleHN sl 0,15

- pelIeHue 3a1a4H OCYLIECTBISETCS 10 allTOPUTMY: IEPEBOJ 0,15

EIMHUI] U3MEPEHUS XUMUYECKUX BETMYMH B MeXITyHapOIHYIO

cuctemy eaunuil (CU); 3anmuce He0OOXOIUMBIX XUMHYECKUX

(bopMyIT; MaTEMAaTUYECKHIA PacyeT 0 XUMUIECKOHpopMyIie;

MOSICHSIIOIINE OTBETHI HA BOIPOCHI K 3a/1a4aM

- QITOPUTM PEUICHUS 3a1au COOI0ICH, HO HE 3alliCaHbI 0,1

XUMHYECKHE POPMYJIBI

- aTOPUTM pEeIIeHUs 3aa49u COOIOICH, HO HET MOSICHSIIOIIETO 0,05

0TBETa Ha BOIIPOC K 3a/1a4e

- QITOPUTM PELICHUS 3a]]audl OTCYTCTBYET 0

Hcnosab30BaHne XMMHYECKHX (DOPMYJI AJISl pELICHHUS 3a1a4H 0,15

- BEPHO 3aMHMCaHbl BCE XUMUUYECKHE (POPMYIIBI COTIACHO YCIOBHUIO 0,1

3ajauu

- XUMHYeCcKHe (POpMYJIbl 3aITMCAHBI YACTUYHO BEPHO COTJIACHO 0,05

YCJIOBHUIO 33J]auu

- XUMHYEeCcKHe (JOPMYJIBbl 3aITMCAHbBI HE BEPHO 0

MarTemaTH4ecKne pacdeThbl N0 XUMHYECKHUM (popMyJiaM, 0,15

KOTOpPbIe XapaKTepPU3yIOT paccMaTpruBaeMoe siBJIEHHE ¢

KOJMYEeCTBEHHOH CTOPOHBI

- BEPHO TPOM3BE/ICH MATEMAaTHYECKHIIA pacyeT M0 XUMUYECKIM 0,1

(bopMysaM B COOTBETCTBUH C €AMHUIIAMU U3MEPEHUI XUMHYECKHX

BenuuuH (CH);

- BCE pe3yJIbTaThl MATEMaTHYECKHX PAcUeTOB COJIEpKaT

(G poBOE 3HAUEHHE U COOTBETCTBYIOLIEE €My 0003HAUECHHE

eIMHUIIBI H3MepeHus XuMudeckux BenuuuH (CH)

- pacyer 1o (opMyJie MPOU3BEICH BEPHO, HO OTCYTCTBYIOT 0,05

CIMHUIIB H3MEPEHHSI

- HEBEPHO MPOU3BEICH MaTeMAaTHUYECKUN pacyeT M0 XUMUYECKUM 0

(hbopmynam
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5 |OTBer mocJjie penieHus 3a1a49u 0,15
- 3a/1a4a B KOHIIC PEIICHUS COACPIKUT BEPHBIN OTBET 0,15

- 3aJ1a4a He COJICPXKUT B KOHIIE PEIICHHUS BEPHOTO OTBETA 0
HUTOTIO: 1,25

IIpakTHyeckoe 3ausiTue Ne3

KpnTepnn OLCHKHU K NIPAKTUYECCKOMY 3aJlaHUI0

Baaubl 3a kpuTepun

OLICHKHU
1 2 3
MaxkcuMajbHbIi 0211 — 5
0a/10B
1 BbInojiHeHMe SKcnepUMEHTATbHBIX 3aIaHU I 4.0
~BEPHO BBINOJIHEHBI BCE 3aJIaHM: 3allUCaHbl BCE XUMUUYECKHE 4,0
peaKIu, BETa 0CAKOB OIpeeICHbl BEPHO, BEPHO OIpeeieHa
CpezAa pacTBopa.
- BEPHO BBIIIOJHEHbI HE BCE 3a/1aHUS: 3allMCaHbl HE BCE 3,0
XMMHUYECKHE PEaKIiH, [[BETa HE BCEX OCAJKOB OIPE/ICIIEHBI BEPHO,
BEPHO OIpEAEICHA Cpeia pacTBopa
~BEpPHO BBINTOJIHEHBI HE BCE 33/IaHUS: 3aIIMCAHBI HE BCE XUMUYECKHE 2,0
peakLuu, He BCe [[BETa OCAIKOB OIPEENICHbl BEpHO, HE BEPHO
OIIpeJiesieHa cpesia pacTBopa
-FIIOJIHOCTBIO OTCYTCTBYET BBIIIOJHEHUE 3a1aHUIN 0
2 OdopmieHue BBIBOJA 1,0
- BEpHO c(hOopMyIMpPOBaH BBIBOJ 0 NPAKTHUECKOHN paboTe 1,0
- BBIBOJ] c(hopMyNIMpOBaH ¢ HEOOJIBIIMMH HETOYHOCTSIMHU 0,5
- BEIBOJ] OTCYTCTBYET 0

IlpakTuyeckoe 3ansaTue Ned (komangHasi pabora)

Ne Kpurepum oueHku baJjuibl 32 KpUuTEepUM OLUEHKHU
MakcuMaJbHbIH
o0aJ - 10 6a0B

1 |[KpurTepum oneHKHU pe3yabTAaTOB BbINOJHEHUS 3aJaHNSI MaxkcuMaJabHbII
0aJsL1 - 5 6an0B
BepHo 3amoiiHeHa Ta0aUIa IO KAYECTBEHHBIM PEaKITUsIM Ha 1
HEIPEIEIbHbIE YTIIEBOIOPOIBI
BepHo 3amoiHeHa Ta0aUIa IO KAYECTBEHHBIM PEaKITUsIM Ha 1
0THOATOMHBIE/MHOTOATOMHBIE CITUPTHI, KAPOOHOBHIE KUCIOTHI
11 aJIbIET b
BepHO 1aHbl OTBETHI HA BOMPOCHI 1
BepHO cooTHeceHb! HA3BaHUE KJIAaCCa COEAMHEHUN U UX
OTpeIeIICHUS
BepHo gonucanbl MpoyKThI peakuit 1
2 |Kpurtepuu onieHKH padoThl KOMAaH/IbI MakcuMaabHbIH
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0aJi1 - S 6aJJ10B
YeTko pacnpeneneHbl QyHKIUH U 331291 MEXKIY 1
y4aCTHUKAMH KOMaHJIbl
BepHo cocraiieH mian paboThl KOMaHIbl 1
VY4acTBYIOT BCE WIEHBI KOMaH bl B IOCTHKEHUU TPEOYeMOro 1
pe3ylnbrata, BoIpaboTaHbl IPEIOKEHHS C YUETOM
MPEJJI0KEHU N YJIEHOB KOMaH bl
[IpunsATO €AMHOE perieHne, KOTOPOoe 3aluiIaeT KoMaHa 1
[Ipumenens! 3¢ (HEeKTUBHBIE CTIOCOOBI PEIICHUS CITOPHBIX 1
BOIPOCOB, BOZHUKAIOLIUX B MPOLECCEe PA0OTHI KOMaH IbI

Kpurtepun ounenku 3ammtsl noptdoauno
IIpakTH4yeckoe 3ausaTue NoS

Ne Kpurepum ouenku bajibl 3a KpuTepuMn OEHKH
MakcuMajabHBIH
o0aJ - 10 6an0B

1 |Crpykrypa noprdoiuo: MaxkcuMajabHbIH 0211 —

50am10B

L. TekcT cooOrieHus Ha BEIOPAHHYIO TEMY

?. BeinonHeHue ynpaxHeHUH 1o TeMe «XUMUYECKHe
DEAKIN

3. Pemenue pacueTHbIX 3a7a4 10 YPaBHEHUAM XUMHUYECKHUX
peakuui

4.Perienne pacueTHbIX 33a4 Ha HAX0XKJIEHHE MOJICKYIISIPHOM
(hopMyJIBI YIIIEBOIOpOJIA

S.BeinonHeHne ynpaxxHeHU! 1o TeMe «A30TcoAepKalne
opranudeckue coenuHeHus. llonmumepsi»

6. Permenre pacueTHBIX 33124 HA HAXOXKICHHE
MOJIEKYJISIPHOM (POPMYITBI a30TCOEPKAIIETO OPTaHUIECKOTO
BEILIECTBA

Cpennuii 6aj1 o UTOram
BBIITOJIHEHHBIX padoT,

BXOJISAIINX B CTPYKTYPY
noptdomo

Co/IEpPKAHMIO MOPTdoano.

BeicTyniienue o0y4aromerocsi 1 0TBeTbl HA BONPOCHI 1O

MakcuMaJbHbIN 0211 —
5 oanyoB

|. JleMoHCTpUpPYET r1y0OKOE, IOTHOE 3HAHHUE TPOrPAMMHOTO
Matepuana.

Co/IepIKaHue BOTIPOCa.

3. BBIBOJIBI apryMEeHTHPOBAHHBIC, OCHOBAHbI Ha
CaMOCTOSATEIFHOM U3YYCHHH 00BEKTA UCCIICIOBAHMS.

4. UeTKO ¥ BEPHO JIaHbI ONIPE/ICIICHUS MTOHATHI U HAyYHBIX
FepMUHOB.

5. JlaeT BepHbIE, CaMOCTOATEIbHBIE OTBETHI HA BOMTPOCHI
5.COo00IIIEeHHECOTTPOBOKIACTCS MTPE3CHTAINEH, BHITTOJTHEHHOU
C IPUMEHEHHEM KOMITBIOTEPHOM MPOTrPaMMBbI

Microsoft PowerPoint. [lpe3enmayus npasuibro
CIMPYKMYPUPOBAHA, cOONI00eHA 8EPHASL TI02UYECKAS
nOCIe008aMENbHOCIb CA008, UHGDOopMayus YOOOHA OJisl

D. HOCJ’IC,Z[OB&TCJ'IBHO, CaMOCTOATCIIBHO PACKPBIBACT OCHOBHOC

5
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BOCNPUSIMUAL.

|. JIleMOHCTpUpPYET HETOCTATOYHO TIIyOOKOE 3HAHUE
TPOrpaMMHOT0 MaTepHaa,

». HemocTaTo4Ho ToCe10BaTeIbHO, HO CAMOCTOSTEIILHO
DACKPBIBACT OCHOBHOE COZICpKaHUE BOIIPOCA.

3.BBIBO/IbI HEJIOCTATOUYHO aPTYMEHTUPOBAHHBIC, OCHOBAHBI
Ha CaMOCTOSITEIbHOM U3y4eHHH 00BEKTa UCCIICIOBAHUSI.

4. BepHo faHbI OnpeieICHUS TOHATHI U HAYYHBIX TEPMHHOB.
5. [Ipy oTBETE Ha BOIPOCHI JIOIYCKAET HECYIIECTBEHHBIE
DIITMOKH, KOTOPBIE MOXKET HMCIPABUTh CAMOCTOSTEIBHO.
5.COo00IIIEHHECOTTPOBOKIACTCS MTPE3CHTAIIMEH, BHITTOJTHCHHOM
C IPUMEHEHHEM KOMITBIOTEPHOM MPOrpaMMbl

Microsoft PowerPoint. [Ipe3enmayus npasuibro
CIMPYKMYPUPOBAnA, coOI00eHa 8ePHASL TI02UYECKAs
n0CIe008AMENLHOCb CAU008, HO NPUCYIMCMEYem
nepecpyrHCeHHOCMb CIAU008 epaApuiecKuUM 00beKmamu u
DuatiHepcKuMu 3ggdexmamu, Komopbwie Meuarom
BOCNPUAMUIO UHPOpMAYUU.

2,5

| JleMOHCTpUpPYET HETTTyOOKOE C CYIIECTBEHHBIMU
poOeaMu 3HaHUE TPOrPaMMHOT0 MaTepuaa.

D. M3naraet nporpaMMHBbIiA Matepuai pparMeHTapHO, HE
Bcer/ia rmocjie[0BaTeIbHO, PACKPBIBACT COCPKAHUEC
MaTepuaa, ONUpasch Ha HABOJSIINAE BOIIPOCHI
Tpero1aBaTes.

3. BbIBOJIBI JT0O OTCYTCTBYIOT, JIMOO UX HEJB3S CYMUTATH
BEPHBIMHU.

4. JlomyieHbl ONMOKKA U HETOYHOCTH B UCIIOJIh30BAHUHU
HAYYHOU! TEPMHUHOJIOTHH.

5. [Ipu oTBEeTE HA BOIIPOCHI IOMTYyCKAET HETOYHOCTH.
5.COo00IIIEHHECOTIPOBOKIAETCS MTPE3CHTAINEH, BHITTOJTHEHHOM
C IPUMEHEHHEM KOMIBIOTEPHOU POTPaMMEI

Microsoft PowerPoint. Jonywenst epyovie
HAPYUWEHUSICIMPYKMYPbl NPe3eHMAayUU, 102UYECKOlL
n0C1e008aMeENbHOCMU CLANIO08, BOCHPUAMUE MAMEPUANLA
BampyOHeHO.

I. CryaeHT &IEMOHCTpUPYET HE3HaHHE MPOrPaAaMMHOTO
MaTepuaia.

D. lomyckaeT rpyObie OMUOKHN B ONPEICICHUH TTOHITHH, TIPH|
CII0JIb30BaHUH TEPMHUHOB.

3. 3aTpyAHseTcs 0TBEYaTh Ha BOMPOCHI, IPU OTBETE
OITYCKaeT CEPbe3HbIE OITNOKH.

4. [Ipe3eHTanust OTCyTCTBYET.
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4.Y4eOHO-MeTOAMYeCKOe U HH(POPMALIMOHHOE o0ecneyeHne MPAKTUYeCKUuX pador

OcHoOBHbIE y4eOHbIe U3IaAHNS

1. AsxdunorerHoBa, HW.B. Xumusa: y4eOHMK H  NOPAKTUKYM JUIL  CPEAHETO
npodeccuonanbHoro oopazosanus / M. B. Audunorenona, A. B. badokos, B. A. [Tonikos. — 2-¢
u31., ucnp. u gorn. — Mocksa : U3aarensctBo FOpaiit, 2020. — 291 ¢. — https://urait.ru/

2 Apremenko A.M. Opranuueckas xumus: ydeOHUK /AWM. ApremeHko.- 5-¢ wu3j.,
ucnp.- MockBa: KHOPYC, 2020.- 536¢.- (Cpennee mpodeccronanpHoe odOpasosanme). [SBN
978-5-406-00916-1

3  EcrectBo3nanme. Xumus/ I'abpuensa O.C. , Octpoymos WU.I'. - 6-e u3n., crep. —
M.: Akanemus, 2020.- 240 c. https://academia

JlonoIHUTeIbHBIE Y4eOHbIe H3aHUS

4. Xumus: 3amgaun u ynpaxuaenus/ Epoxun FO.M. - 1-e uzn. — M.: Akagemus, 2019.-
288 c. https://academia-library.ru/

5. Apremenko A.W. Opranuueckas xumusi: yaeOnuk /A.H.Apremenko.- 5-e uzn., ucrp.-
u goi.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050

6. ['munka, H.JL. O6mas xumus : yaebnoe nocodue / I'munka H.JI. — Mocksa: KnoPyc,
2019. — 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNuTepHer-pecypcsl

7.www.hemi.wallst. ru (OOpa3zoBaTeIbHBIN CAUT JJIST IIKOJIEHUKOB «XUMUSI»).

8.www.alhimikov.net (O6pa3zoBaTenbHbBIN CAUT I IIKOJIBHUKOB).
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