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1. ITacmopT OLEHOYHBIX CPEACTB MO TUCHUIINHE « XHMHSD)

Jns  (opMupoBaHWs, KOHTPOJsI M OLICHKM PE3YJbTAaTOB  OCBOCHHS
0011e00pa3oBaTENbHON TMCHUIUIMHBI « XUMHS» pa3pad0TaHa CHUCTEMA OLCHOYHBIX
MeponpusTHid, yuuThiBatomas TpeboBanus DOI'OC  COO  (mpeameTHbIE
pesynbrarbl) U GI'OC CI1O (oOurue u npodecCHoHaIbHbIE KOMIETEHITUH ).

BaxxHoil 0COOCHHOCTBIO CIIPOEKTUPOBAHHOM CHCTEMbI OLIEHUBAHUS SIBIISIETCS
COMIACOBAHHOCTh OLEHOYHBIX MEPONPHUATHA W 3alJaHUPOBAHHBIX PE3YJIHTATOB
o0yuenus. Kaxxnoe OLleHOYHOE MEPOTPUATHE HAMPABICHO HA (POPMUPOBAHUE WU
U3MEPEHNE 3HAHMSI / YMEHHSI B KOHTEKCTE, YKQ3aHHOM B PE3yJIbTaTe O0yUECHUS.

B mucuunnmHe «XuWMHS» K OCHOBHBIM  OLEHOYHBIM  MEPONPHUATHSIM
OTHOCSTCS: 3aJaHUsl B TECTOBOM (hOpME, MPAKTUUECKHUE 3aJaHUs HA COCTaBICHUE
VpaBHEHUH  peakuuii, KIaCCU(UKAIMIO W  HOMEHKIATYPY  XUMHUUYECKHUX
COCIMHEHMI, pacueTHble  3agaud, JiabopaTtopHble  paboOThl,  MPAKTHKO-
OPUEHTHPOBAHHBIE 3aJaHHs (PAaCUECTHBIE W TEOPETHUYECKUE). B NpHUKIaTHBIX
MOJYJISIX B KAUECTBE OLIEHOYHBIX MEPOMPHUATHIA TaKKE 3aIJTAHUPOBAHBI KEHWCHI U
y4€OHO-UCCIIETOBATENLCKHAE TPOEKTHI.

Peanuzanust OLEHOYHBIX MEPONPUITHANA MO XUMHUH 3alJIAHUPOBAHA B PaAMKAX
TEKYIIETO, PyOE)KHOTO (TEMAaTUYECKOT0) KOHTPOJIS U MPOMEKYTOYHOH aTTECTALAN
10 JUCLMILTUHE.

CucremMa OLEHOYHBIX MEPONPHUITHNA MO XWMWU TPEIACTABJICHA B MACMOPTE
OLICHOYHBIX CPEACTB (Tadnuua 1).



11

12

Mogaynb / Pasgen / Tema
OCHOBHOe cofepxaHue

Pa3gen 1. OCHOBbI CTPOEHNSA
BellecTBa

CTpoeHue aTOMOB XMMNYECKNX
3NEMEHTOB M Npupoaa
XMMWYECKO CBA3MN

MepnoanyecKnii 3aKoH 1
Tabnuua A.MN. MeHaeneesa

Pasgen 2. Xnmmyeckune
peakuunu

Tabnuua 1 MacnopT OLUEHOYHbIX CPEACTB MO AUcUMNAInHE «XUMmusa» (BapuaHT 2)

Pe3ynbTaT 06y4eHUs

dopmynmpoBaTb 6a30Bble MOHATUS
N 3aKOHbI XMMUN

CocCTaBnsTb XMMMUYecKne hopmy bl
COEAVIHEHWIA B COOTBETCTBUN CO
CTEMNEHbI OKNCNEHNS XUMNYECKNX
3N1EMEHTOB, UCXO0AS U3 BaSIEHTHOCTU U
3NeKTPOOTPULLATENBHOCTM

XapaKkTepn3oBaTb XUMUYECKME
3N1IEMEHTbI B COOTBETCTBUM C UX
MOJMIOXXEHVEM B NEPUOLMNYECKOIA
cucTeme XMMUYECKNX anemeHTos A.W.
MeHpeneesa

CocTaB/ATb ypaBHEHUSA U CXEMbI
XUMNYECKNX peaKLinii

TUNbl OLEHOUYHbIX MePONPUATHIA

1 Tect «CTpoeHMe aTOMOB XMMNYECKMX 3/1EMEHTOB 1 NpUpoja
XUMWUYECKOW CBA3N.

2. 3a/laun Ha COCTaB/IEHNE XVMUYECKNX (DOPMY/ ABYXaTOMHbIX
COefIMHeHNI (OKCUAOB, CyNb(NL0B, MMAPWAOB 1 T.M.)

[MpakTUKO-OpMEHTNPOBAHHbIE TEOPETUYECKME 38[JaHNA Ha
XapaKTepmnsaumno XMMNYeCKNX 3/1IeMeHToB: «MeTannudyeckue /
HeMETaNININYECKMEe CBOWCTBA, 3NEKTPOOTPULIATENILHOCTb U
CPOACTBO K 3/1EKTPOHY XMMUYECKUX 3/IeMEHTOB B COOTBETCTBME C
NX 3NEKTPOHHBIM CTPOEHMEM U NOMOXKEHWEM B NEPUOANYECKON
cucTeMe XxumMmmnyecknx anemeHTos .. MeHpeneesa»

KoHTponbHas paboTta
«CTpoeHMe BeLecTBa M XMMUYECKNE peaKLmmns



No Mogynb / Pasgen / Tema
2.1 Twvnbl XMMUYECKUNX peakLmil

2.2 ONeKTponmMTUYecKas
Aamccoumaums U MOHHbIN 06MeH

3 Paspgen 3. CTpoeHue u
CBOMCTBA HEOpraHM4ecKux
BELLEeCTB

PesynbTaT 00yyeHUs

CocTaBnsATb peakuym CoeanHEHMS,
pasnoXxeHns, 06MeHa, 3ameLLeHNs,
OKMCNTENbHO-BOCCTaHOBUTE/bHbIE
peakuum 1 peakumm
KOMI/iekcoobpa3oBaHusa (Ha npumMepe
rMAPOKCOKOMIIEKCOB a/TFOMUHUSA 1
LIMHKA) C y4acTMeM HeopraHU4eckKmnx
BELLECTB

CocCTaBNATb YPaBHEHMSI XUMUYECKNX
peakLumn MOHHOTO0 06MeHa C yyacTveM
HeopraHMYecKnx BeLLECTB

VccnefoBaTb CTPOEHME U CBOCTBA
HEeopraHM4YecKnx BeLLEeCTB

TUNbl OLEHOYHbIX MEPONPUSATHUIA

1 3afaum Ha cocTaB/ieHNe YpaBHEHWIA peaKLIWiA:

- COEMHEHMS, 3aMELLIEHNS, Pa3/IOXKEHNS, 0OMEHA 1 peaKLnii C
Y4aCTVEM KOMM/IEKCHbIX COeANHEHUI (Ha MpuMepe
rMAPOKCOKOMMNIEKCOB a/ltOMUHMSA U LIMHKA);

- OKWCNTENbHO-BOCCTAHOBUTE/bHBIX peakuuid C MCMONb30BaHNEM
MeTO/a 3N1eKTPOHHOr 0 6asaHca;

- CYy4acTvem KOMM/EKCHbIX COeAMHEHWI (Ha mpumepe
rMAPOKCOKOMMIEKCOB LIMHKA 1 aTFOMUHMS).

2. 3afaun Ha pacyeT KONMYECTBEHHbIX XapaKTePUCTMK NPOAYKTa
peakL1m CoeaMHEHNs; MaccoBOW UM 06BLEMHON JONM BbIX0Aa
NPOAYKTa peakLmmn COeANHEHUS OT TEOPETUYECKN BO3MOXHOIO;
00bEMHbIX OTHOLLIEHWIA Fa30B; KO/IMYECTBEHHbIX XapaKTEPUCTMK
MCXOAHbIX BELLECTB ¥ MPOAYKTOB peakLym; Macchl (06bEM,
KOIMYeCTBO BELLECTBA) NPOAYKTa peakLuym, eciv O4HO M3 BELLECTB
[laHO B BU/E pacTBOpa C OnpefesieHHOM MacCcoBOW A0Nein
pacTBOPEHHOr 0 BeLlecTsa

1 3afaHns Ha coCTaBNeHNE MOMEKYNAPHBIX U MOHHbIX peakuuii ¢
y4yacTMeM OKCUAOB, KUCMOT, OCHOBAHWIA U COMER, NOHHBIX
peakuuii rmaponusa coneid, yCTaHOBMEHNE U3MEHEHMS
KMCNOTHOCTW cpefpl.

2. JlTabopatopHas paboTa «Peakuuu rugponmnsa»

KoHTponbHas pabota «CBOMCTBA HEOPraHNYECKNX BELLECTB»



Monyas / Paznen / Tema

PesyabraT 00yuenus

THunbl OLEHOYHBIX MEPONPUATHH

3.1

Knaccupukauus, HoMeHKIaTypa
U CTPOEHHUE HEOPTaHUYECKHUX
BELIECCTB

KnaccuduunpoBare HeOpraHu4eckue
BEIIIECTBA B COOTBETCTBUU C UX
CTpPOEHUEM

1. Tect «HomeHnknaTypa U Ha3BaAHUE HEOPTaHUYECKUX BELIECTB
UCX O/ U3 MX XUMHUYECKOH (POPMYJIBI MJIH COCTABJICHUE
XUMHUECKOH (HOPMYJIbl ICXO/s M3 HA3BAHUS BEIIECTBA 110
MEXAYHAPOAHON WM TPUBUAIBHON HOMEHKIIATY PEY.

2. 3ajauu Ha pacyeT MaccOBOM HOJIH (MacChl) XUMUYECKOTO
3JieMeHTa (COeIMHEHUs) B MOJIEKyJie (CMECH).

3. IlpakTryeckue 3a0aHus O KIacCU(pUKALIH, HOMEHKIIATYpe U
XUMHUYECKUM (POpMyJIaM HEOPTaHUYECKHUX BEIECTB PA3JIMIHbBIX
KJIACCOB.

4. IlpakTryeckue 3alaHysl HA ONPENEICHNEe XUMUYECKON
AKTUBHOCTH BEILECTB B 3aBUCUMOCTH BHJ1a XUMHUYECKOH CBSI3U U
TUMNA KPUCTAJUIMUECKOHN pelIeTKu

3.2

DU3NKO-Xx UMHUYECKHE CBOHCTBA
HEOPraHUYECKUX BELIECTB

YcraHaBIMBaTh 3aBUCUMOCTD (DU3HKO-
XUMHWYECKUX CBONCTB
HEOPraHWYECKUX BELIECTB OT
CTPOEHHUS aTOMOB M MOJIEKYJI, a TAKXKE
TUINA KPUCTANTUYECKOHN PEIIETKH

1. Tect «OcoOeHHOCTH XUMUYECKUX CBOHCTB OKCHUIOB, KUCIIOT,
OCHOBaHMH, aM(OTEPHBIX THIPOKCHIOB U COJEID.

2. 3ajaHusl Ha COCTaBIeHUE YPaBHEHUM XUMHUUECKUX PEaKLUi ¢
Y4aCTHEM MPOCTBIX U CJIOKHBIX HEOPraHUYECKUX BELIECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U aM(OTEPHBIX JIEMEHTOB,;
HEOPraHUYECKUX KHUCJIOT, OCHOBAHHUHA U aM(OTEPHBIX
TUAPOKCHUIOB, HEOPTaHUYECKUX COJIEH, XapaKTePU3YIOIIUX UX
CBOWCTBA M CIIOCOOBI MOy YESHHUSI.

3. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUS HA
CBONCTBA U MOJYYEHUE HEOPTraHUYECKUX BELIECTB.

4. Jlaboparopnast pabota « CBOWCTBA METAJIJIOB U HEMETAJIJIOBY»




No Mogynb / Pasgen / Tema

3.3 [1poun3BOACTBO HeOpPraHM4Yeckmnx
BELLIeCTB. 3HayYeHue U
NMpUMeHeHue B BbITy U Ha
NMpOV3BOACTBE

4  Paspgen 4. CTpoeHue u
CBOMCTBa OpraHM4ecKmnx
BELLECTB

4.1 Knaccumkaums, CTPoOeHME U
HOMEHK/aTypa OpraHNYecKmx
BeLLecTB

4.2 CBoWACTBa OpraH1YecKmnx
COeIVHEHWI

PesynbTaT 00yyeHUs

O60CHOBbIBaTh 3HAYEHUE U
NPUMEHEHNE HEOPraHNYeCKNX
BELLECTB B ObITOBOW
NMPON3BOACTBEHHON AeATeIbHOCTM
4enoBeKa MX IU3NKO-XUMUYECKUMU
CBOMCTBaMM

WccnegoBaTb CTPOEHME M CBOCTBA
OpraHM4yecKmnx BeLLECTB

KnaccmduumpoBaTb opraHuyeckme
BELLLECTBA B COOTBETCTBUM C X
CTPOEHMEM

YcTaHaBMBaTb 3aBUCUMOCTb (DU3MKO-
XMMUYECKMX CBOMCTB OpPraHNYecKmx
BELLECTB OT CTPOEHUS MOJIEKY/1

TUNbl OLEHOYHbIX MEPONPUSATHUIA

MpaKTMKO-OpNEHTUPOBAHHbIE 33JaHNs MO COCTaB/IEHMIO
XMMMWYECKMX PeaKLUiil ¢ y4acTMeM HeOpraHMYeCcKMX BELLECTB,
MCMOMb3YeMbIX AN UX MAEHTUDUKALMMN N MPOMbILLIEHHbIX
Crnoco60B Mony4veHus

KoHTponbHas paboTta
«CTpOoeHMe 1 CBOCTBA OpraHMYeCKMX BeLLLeCTB»

1 3afaHns Ha cocTaBNeHWe Ha3BaHWIA OPraHNYeCcKUX COeaMHEHWIA
M0 TPUBNALHOW MW MEXAYHaPOLHON CUCTEMATUUECKOM
HOMEHK/IaType

2. 3a[laH1A Ha COCTaB/IEHME MOJHbIX M COKPALLEHHbIX
CTPYKTYPHbIX (POPMY/T OpraHNYeCKnX BELLECTB OTAe/bHbIX
Kniaccos

3. 3agaumn Ha onpefeneHune NpocTenLLeit (hopMy bl OpraHNYeCKoN
MOJIEKY/Tbl, UICXOAA 13 31eMEHTHOro cocTasa (B %)

1 3agaHns Ha cocTaB/ieHMe YpaBHEHNI XUMUYECKUX PeakLuiA ¢
yyacTVemM OpraHMYecKmnx BELLECTB Ha OCHOBaHWMM UX COCTaBa U
CTPOEHYS.

2. 3a/jaH1A Ha COCTaB/IEHME YPaBHEHWIN XMUMNYECKNX peaKLuii,
UNNOCTPUPYHOLLMX XMMUYECKNE CBOMCTBA C YYETOM MeXaH13MOB
MPOTEKaHUA faHHbIX PeakLnii U reHeTUYECKON CBA3M



Ne

43

51

Mogaynb / Pasgen / Tema

OpraHunyeckue BeLLecTBa B
XU3HeeaTeNIbHOCTI YenoBeka.
[Mpon3BoACTBO U NPUMEHEHWE
OpraHNYecKnx BELLECTB B
MPOMBbILLIEHHOCTY

Pasgen 5. KnHetunyeckume v
TepMOLMHaAMUYeCKne
3aKOHOMEPHOCTU NMPOTeKaHUSA
XUMUNYECKUX peakLmin

KnHeTnyeckme 3aKkOHOMEPHOCTY
NPOTEKaHUA XUMUYECKNX
peakumi

PesynbTaT 00yyeHUs

O60CHOBbLIBaTL 3HaYEHWE U
NMPYMEHEHNEe OpraHNYeCcKnX BELLECTB
B ObITOBOI W NPOM3BOACTBEHHON
AeATeNbHOCTY YenoBeKa nx hn3mnko-
XVMUYECKUMMN CBOCTBAMM

WNccnepoBaTb paBHOBeCKUE U
CKOPOCTb XMMUYECKNX peaKLinii

WccnepoBaTb BAUSHME KOHLEHTPALMN
pearvipyroLux BeLLEeCTB U
Temnepartypbl Ha CKOPOCTb
XUMUYECKNX peakLnii

TUNbl OLEHOYHbIX MEPONPUSATHUIA

OpraHMYecKMX BeLLECTB Pa3HbIX K/1accoB
3. PacueTHble 3aa4u Nno ypaBHeHUAM peakLmil ¢ yyacTem
OpraHMyecKmX BeLLECTB.

4. NabopaTopHas paboTa «llonyyeHne 3TUNEHA U N3YYeHWe ero
CBOWCTB»

MpaKTUKO-OpUEHTUPOBAHHbIE 3aaHNs MO COCTaB/IEHMIO
XMMUYECKMX peaKLil C y4acTMeM OpraHNYecKnX BELLECTB,
MCNOMb3YEMbIX ANA UX MAEHTUDUKALMM B ObITY 1
MPOMBbILLIEHHOCTM.

KoHTponbHas paboTta
«CKOpPOCTb XMMUYECKOWN peakuum n XMMmn4yeckoe paBHOBeCHE»

1 NabopaTopHas paboTta Ha BbI6Op:

- «OnpefeneHune 3aBUCUMOCTY CKOPOCTU peakumm oT
KOHLLEHTpaLIMKN pearupyoLLmx BeLLecTB»;

- «OnpepeneHne 3aBUCMMOCTU CKOPOCTU peakumm oT
TemnepaTypbi».

2. [paKTUKO-OpUEHTUPOBAHHbIE TEOPETUYECKME 3a[jaHNA Ha
aHann3 akTopoB, BAUAIOLLMX HA U3MEHEHWE CKOPOCTM
XMMWYECKOW peakuuu



Ne
5.2

Mogaynb / Pasgen / Tema

TepmoanHaMmnyeckue

3aKOHOMEPHOCTN NPOTEKaHUA

XUMUYECKUX peakLmiA.
PaBHOBeCKE XUMNYECKUX
peakuuii

PesynbTaT 00yyeHUs

ccnepoBaTb BAUSHWE U3MEHEHNS
KOHLIEHTpaLMK BELLECTB, peakuum
Cpefbl v TeMnepaTypbl Ha CMELLEHNE

XUMNYECKOro paBHOBECUA

TUNbl OLEHOYHbIX MEPONPUSATHUIA

1 3agaum Ha pacyeTbl TENI0BbIX IPPEKTOB XMMUNYECKUX PeakLui
1 onpegeneHne Tuna peakuum (No Terna0BoMy 3(EKTY: 3K30- U
3HL0TEPMUYECKME).

2. MpaKTNKO-OPUEHTUPOBAHHbIE 33laHNA Ha NPUMEHEHNE
npuHumna Se-LLlaTenbe Ans HaXoXAeHUs HanpaBneHUs CMeLLEeHNs

PaBHOBECUSA XMMMUYECKOIN peakLuymn 1 aHain3 hakTopos,
B/IUSAOLLMX Ha CMeLLeHne XMMUYECKOro paBHOBECHS.

3. NabopaTopHas paboTa «/3yyeHne BAMAHNA Pa3fIMUHbIX
(haKTOpPOB Ha CMeLLEHME XMMUYECKOTO PaBHOBECHS»

Pasgen 6. AncnepcHble WccnepoBaTb aucnepcHble cucteMbl KoHTpPo/ibHas pa6oTa no Teme «MCnepcHble CUCTEMbI»

CUCTEMBI

JuncnepcHble CUCTEMBI U
(haKTOpbl MX YCTOMUYNBOCTM

Pa3nnyaTb UCTUHHbIE PACTBOPSI, 1 3agaum Ha NpUroToB/IEHME PaCTBOPOB.
KONNOWAHbIE PacTBOPbI 2. MpaKTMKO-0pPMEHTMPOBaHHbIE PacUeTHbIE 3afjaHNs Ha
rpyboAMCcnepcHble CUCTEMbI Ha AVCNEPCHbIE CUCTEMbI, MCNO/b3YeMble B ObITOBOWA 1

OCHOBE XMMMNYECKOro aKCnepnMeHTa I'IpOI/I3BOACTB€HHOI7I [EeATEeIbHOCTU YE/N0OBEKaA.

VccneposaHme CBOIMCTB
ANCNEePCHbIX CUCTEM

WccnefoBatb (DM3NKO-XUMUYECKME
CBOICTBA pa3/IyHbIX BAOB
ANCMEPCHBIX CUCTEM

Nab6oparopHas pabota (Ha BbIbOP):
- NpuroTtosneHve pacTBopOB;
- WlccnepoBaHve AUCNEPCHBIX CUCTEM.

ViccnepgoBaTb CBOMCTBA
OpraHNYecKmx 1 HeoOpraHNYecKmx
BELLLeCTB C UCMONb30BaHMEM
KauyeCTBEHHbIX peaKLuii

Pasgen 7. KayecTBeHHbIe
peakunm 06HapyXeHns
OpraHNYyeckux u
HeopraHM4yecKux BeLLecTB



No Mogynb / Pasgen / Tema Pe3ynbTaTt 06y4YeHUs TunNbl OLLEHOYHbIX MEPONPUATUIA

7.1  OG6Hapy>eHWe HeopraHuyeckux KccnefoBaTb KaueCTBEHHbIE peakuun 1 JlabopaTopHas pa6oTa (Ha BbiGop):
KaTWMOHOB 1 aHMOHOB HeopraHMYyecKunx BELLECTB - AHannTnyeckue peakuumn KatmoHos |-V 1 rpynm;
- AHa/IMTUYECKME peakLmn aHNOHOB.
2. MNpaKTnyecKune 3alaHns Ha COCTaB/EHNE YPaBHEHNIA peakLuii
06Hapy>eHus KaTuoHoB I-VI rpynn n aHMOHOB, B T.4. B
MOJIEKY/IAPHON 1 MOHHOW (hopmax.

7.2 O6Hapy>keHue opraHmyecknx  ViccneposaTb KayeCTBeHHble peakumn 1 JlabopaTopHas paboTa (Ha Bbl6op):

BELLECTB OT/AE/bHbIX KNACCOB C  OPraHUYECKMX COeANHEHWIA - KauecTBeHHbIE peakLun Ha OT/e/bHbIE KNacChl OPraHNYecKmX
CMO/b30BaHMEM KaueCTBEHHbIX OTAENbHbIX KNaccoB BELLIECTB;
peakLwii - KayecTBeHHbIIt aHanM3 OpraHNYeCKMX COeAVNHEHNIA No

(bYHKLMOHa/IbHBIM Fpyrnnam.
2. MpakTnyeckye 3ajaHNs Ha COCTaBIEHNE KauyeCTBEHHbIX
peakLmnii 06Hapy>XXeHUs OpraHUYeCKNX COeANHEHNIA

I MpodheccMoHaIbHO-0PUEHTUPOBAHHOE coflepXaHue (cofepXXaHue NPUKIagHoOro Moayns)

8 Pasgen 8. OueHunBaTb NocneacTBms 6bITOBOM  3almTa Keinca (C ydeTom 6yayLlein npoeccuoHanbHoM
Xnmusa B 6bITY U 1N NPON3BOACTBEHHON AeATeNIbHOCTU [eATeNIbHOCTN)
NPON3BOACTBEHHOM YyesloBeKa C No3nLNii
AeSATEeNIbHOCTY YesioBeKa 9KO/IOrMYeCKOM 6e30MacHOCTM
Xumuns B BbITy 1 OueHunBaTb nocneacTsms 6biToBor U Kelic (C yueTom 6yayLiein npoeccnoHanbHoOM AedTeIbHOCTI)
NPON3BOACTBEHHOM NPOU3BOACTBEHHON AeATeIbHOCTM B03MOXXHble TeMbl KelCOB:
[eAaTeIbHOCTY YesoBeKa YenoBekKa € No3uLMiA 3Kkonormyeckod 1 MoTennieHne KnvMmara 1 BbICBOOOXKAEHME ra30BbIX MMAPaTOB CO

6e3onacHoCTH [lHa OKeaHa.

2. Byayuime matepuanbl Ans aBua-, MawmMHO- 1 NPUGOPOCTPOEHMS.
3. HoBble MaTepuarnb! Ans CONHEYHbIX GaTapeii.



Ne

9.1

911

9.1.2

Mogaynb / Pasgen / Tema

Pa3gen 9.1. ccnepoBaHme w
XUMUYECKUIA aHa/In3 06bEKTOB
onocepbl

OcCHOBbI 1abopaTOPHOI
NPaKTMKN B NPOECCHOHAIbHBIX
nabopaTopusx

XvMunyeckuii aHaim3 npob BoAb!

PesynbTaT 00yyeHUs

MHTepnpeTupoBaTb XMMUYECKUE
npoweccbl 1 ABNeHUA B buochepe

BbINOAHATL NOMHbIA LKA
9KCMEePUMEHTA/ILHOIO UCCNef0BaHUA C
cobnogeHieM npasus 6e30nacHOro
obpallleHuns C BeLecTsamu v
nabopaTopHbIM 060pYy0BaHMEM

KccnenoBaTb XMMUYECKNIA COCTaB
npo6 Bofp!

TUNbl OLEHOYHbIX MEPONPUSATHUIA

4. JlekapcTBa Ha OCHOBE pPacTUTeNIbHbIX NpenapaTos

3awnTa yuebHo-1ccnef0BaTe/IbCKOro NpoekTa (C yyeTom
oynyLieli npodeccrnoHanbHOM feATeNbHOCTN)

1 Nab6opatopHas paboTa «OCHOBbLI NabOPaTOPHON NMPAKTUKM».
2. TunoBble pacyeTbl N0 TEMATUKE SKCMEPUMEHTA.

3. 3afja4mn Ha BbIUUC/IEHWE CPeLHEro 3HaYeHs
3KCNEepUMEHTa/IbHbIX JaHHbIX, MOrPeLLHOCTM.

4. MpeacTaBneHve pe3ynbTaToB 3KCNEPUMEHTA B Pa3/IMYHOM
(hopme (Tabnmua, rpaduk, OTYeT, LOKIad, npe3eHTaums).

1 Tect «CBOIACTBa 1 COCTaB BOAbI».

2. 3agaHune «XUMNYECKMIA COCTaB BOAbI, TUM BOAbI 1 CNOCOGLI ee
MPYMEHEHNSA» (C UCNOMb30BaHNEM HOPMATMBHBIX [JOKYMEHTOB).
3. MNpaKTUKO-OpNEHTMPOBaAHHbIE TEOPETMYECKME 3aaHMS Ha
COCTaB BOAbI ¥ CNOCOObI BbIpaXKeHWSt KOHLEHTPaLUuiA 1 nepecyeTt
KOHLIEHTpaumi1 (C Mcnonb30BaHWEM HOPMATUBHbIX JOKYMEHTOB).
4. JTabopatopHas paboTa Ha BbI6op:

- OuncTKa BOfbl OT 3arpsi3HEHWIA;

- OnpegeneHvie pH Boapl 1 ee KUCNOTHOCTY;

- OnpegeneHwe XXecTKOCTY BOAbI 1 COCOObI ee yCTpaHeHUs
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Monyas / Paznen / Tema

PesyabraT 00yuenus

THunbl OLEHOYHBIX MEPONPUATHH

9.13

XUMUYECKUH KOHTPOJIb
KaueCTBa MPOAYKTOB MUTAHUSA

HccnenoBats xUMHUYECKHI COCTaB
MPOAYKTOB MATAHUS

1. Tect «Opranndeckue 1 HeOpraHUUECKHEe BELIECTBA, BXOALINE
B COCTaB MPOAYKTOB MMUTAHUS.

2. IIpakTUKO-OpUEHTUPOBAHHBIE 3aaHUS 110 KyJIMHAPHON
TEeMaTHUKe.

3. JlaboparopHas padoTta (Ha BBIOOp):

— OOHapy’keHHe HUTPATOB B IIPOAYKTAX MHUTAHUS,

— HccnenoBanue NpoayKTOB MUTaHUs HAa HAJU4YKE YIJIEBOAOB
(Myka, TBOPOT, MOJIOKO, HOTYpPT) Ha HAJIMYHE YIIIeBOJOB (Kpaxmal,
TII0K034, ¢axapo3a)

XuUMUYeCcKuil aHau3 mpod
TIOYBbI

HccnenoBath XUMHUYECKUIN COCTAB
po0 MOYBEI

1. Tect no Teme «XUMHYECKUN COCTAB HEOPraHUYECKUX U
OPTaHUYECKUX yIOOPEHMID.

2. 3ananue «B3anMOCBsI3b COCTaBa MOYBbI, TUII MIOYBBI U €€
HA3HAYCHUSD.

3. JlaboparopHas padoTta (Ha BBIOOp):

— ObHapyskeHre HEOPraHUYEeCKUX MPUMeCeid B podax MOYBHI,
— Onpenenenne pH BogHOM

BBITSDKKH TIOYBBI, €€ KUCIIOTHOCTH U IIETOYHOCTH

Hccnenosaune 0ObEKTOB
ounochepsl

HccnenosaTb XUMHUYECKUN COCTAB
00BEKTOB OHOChEpHI Ha IpUMEpe
MPONYKTOB MUTAHUS, BOABI M ITOUBBI

YuebHo-uCcCenoBaTeNbCKUI MPOEKT B 001aCTH UCCIICTOBAHHUS
00BeKTOB OHOChEpHL.

Bo3MokHBIE TEMBI MMPOCKTOB!

1. UccnenoBaHue cOCTaBa MUHEPAIbHONM BOJBI U PEKOMEHIALIUN
IO €€ UCTIOJIb30BaHUIO.

2. UccnenoBaHue pa3pyluaroIIero 1eCcTBUs IPUPOAHON BOJBI HA
CTPOUTECIIbHBIC MaTCPUAJIbL.

11




Ne

9.2

921

Mogaynb / Pasgen / Tema

Pa3gen 9.2. iccnepgoBaHme u

XUMUYECKUIN aHa/IN3 06bEKTOB MPOLECChI M SIB/IEHUS B TeXHOCHepe

TexHochepbl

OcHoBbI TlabopaTopHoii

MPaKTVKM B NPOGECCUOHANbHBIX 3KCMEPUMEHTANIbHOTO UCCMEA0BAHMS C

nabopaTtopumsx

PesynbTaT 00yyeHUs

VIHTepnpeTupoBaTh XMMMUYECKNE

BbINOMHATL MOMHbIIA LMK

cobnofeHeM npasunsi 6e30nacHOro
obpallieHuns C BeLecTsamu u
nabopaTopHbIM 060pYyA0BaHMEM

TUNbl OLEHOYHbIX MEPONPUSATHUIA

3. CocTaB/ieHne NpPoeKTa LiBeTHMKa/oropoaa/caja B 3aBUCMMOCTH
OT cocTaBa MpoaHa/IN3MPOBaHHbIX MOYB.

4. CocTaBneHve cbaiaHCMPOBAHHOIO MeHKO Ha feHb (Heaento) B
3aBMCMMOCTM OT COZEPXKaHUA XMMUYECKNX MaKpO M
MUKPO3/IEMEHTOB B MPOAYKTaX MUTaHWS.

5. ViccnefoBaHne KayecTBa NUTLEBOM BOAbI.

6. ViccnepoBaHue Npo6 BOAONPOBOAHOW BOAbI Ha NpeameT
YCTPaHEHWS XECTKOCTW.

7. YCTpaHeHwme XXeCTKOCTU BOfbl B CENTbCKOXO3ACTBEHHOM
[eAaTe/IbHOCTH

Yu4ebHo-uccnefoBaTelbCKUA NPoeKT (C yueToM ByayLueit
npoeccuoHasIbHON AeATENbHOCTN)

1 NabopaTopHas paboTa «OCHOBbI NabopaTOPHON NPAKTUKUN».
2. TvnoBble pacyeTbl MO TEMATUKE 3KCNEepUMEHTa.

3. 3aja4m Ha BblYUC/IEHME CPeAHero 3HaYeHNs
3KCMEPUMEHTaIbHbIX AaHHbIX, MOrPeLUHOCTH.

4. MpefcTaBneHne pesynbTaToB 3KCNEPUMEHTa B pas/IMYHOM
(hopme (Tabnmua, rpaduk, OTYET, JOKIak, npe3eHTaums).

12



Monyas / Paznen / Tema

PesyabraT 00yuenus

THunbl OLEHOYHBIX MEPONPUATHH

922

XUMUYeCKui aHau3 mpod
TEXHUYECKOU BObI

HccnenoBaTh XUMUYECKUN COCTAB
po0 TEXHUYECKOH BOMBI

1. 3anauu Ha onpeeNe e METAIJIOB, HEOPTraHUUECKUX aHUOHOB U
OpPraHUYEeCKHX BEIIECTB B TEXHUYECKON BOAE PA3HOIO HA3HAYEHUS.
2. IIpakTUKO-OpPUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHHUs HA
COCTaB BOABI U CIOCOOBI BRIPAKEHUST KOHIIEHTPALIUN U MepecueT
KOHIEHTpAUH (C UCTIOJIb30BAHNEM HOPMATHUBHBIX TOKYMEHTOB).
3. 3agaHue « XMMUYECKHI COCTaB TEXHUYECKOH BOIbBL, THI BOIbBI U
crocoObl ee MPUMEHEHUs» (C MCIIOb30BAHINEM HOPMATHBHBIX
TOKYMEHTOB).

4. Jlaboparopnast pabota (Ha BbIOOD):

— OnpenenexHye XJIOPUIOB METOIOM TUTPOBAHUS B TEXHUUECKOMN
BOJE,

— Onpenenexue KeCTKOCTH TEXHUYECKONH BO/IbI METOAOM
TUTPOBAHUSA

923

XUMUYECKUN KOHTPOJIb
KauecTBa BO3AyXa

Hccnenosath conepskaHue
YIJIEKUCIIOTO ra3a B BO3AyXe

1. Tect o Teme « XMMHYECKHIT COCTaB aTMOC(EPHOTO BO3AyXa U
BO31yXa paboyeit 30HbIY.

2. IlpakTUKO-OpUEHTUPOBAHHBIE 3a0aHUS] HA XUMUYECKUI aHAIU3
COCTaBa BO3JyXa.

3. JlaboparopHas padota «Onpenenenue coaep:kaHus
YTJIEKUCIIOTO ra3a B BO3AyXe

MOMELLEHUS KCIPECC-METOOM»
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Monyas / Paznen / Tema

PesyabraT 00yuenus

THunbl OLEHOYHBIX MEPONPUATHH

924

XuUMUYecKuil aHamu3 mpod
MaTe€pUAJIOB CTPOUTEIBHO-
pPEeCTaBpallMOHHON AEATEIbHOCTH
U qU3aiiHa

Hccnenosath mpoObl MaTepraioB
CTPOMUTENBHO-PECTABPALIMOHHOMN
NEeATENbHOCTH U AU3aiiHa

1. ITpakTUKO-OPHEHTHUPOBAHHBIE 33aHUS IO XUMUYECKOMY
aHaIu3y Mpod MaTepHaliOB CTPOUTEIbHO-PECTaBPALIMOHHON
NEeATEJILHOCTH U JU3aiHa.

2. Jlaboparopnast pabota (Ha BbIOOD):

— UsroroBnenue kpacok (mogdop MATMEHTOB U CBA3BIBAOLINX
BEIIECTB);

— HccnenoBanne CBONCTB BSDKYIIMX BEIIECTB HA MIPUMEPE TUTICA

925

Hccnenosaune 0ObEKTOB
TeXHOC]EphI

HccmenoBarh XUMHUYECKHH COCTaB
00BbeKTOB TexHOC]EpHI HAa MpUMEpe
TEXHUYECKOW BOJIbI U MAaTEPHUAJIOB
CTPOUTENBHO-PECTABPALIMOHHOMN
IeITeTLHOCTH U IU3aiiHa

YueOHOo-nCcCenoBaTeNbCKUI MPOESKT B 00IACTH UCCIICTOBAHHUS
00BEKTOB TEXHOC(HEPHI.

Bo3MOKHBIE TEMBI TPOEKTOB:

1. KoHTpoJb Ka4ecTBa TEXHHUYECKOH BOBI PA3HBIX BHIOB B
cootsercTBuu ¢ Mmetogukamu o 'OCT.

2. Co3paHue AeKOpaTUBHOM LITYKaTypKH.

3. ITurMeHTBI B U3EIUSAX U3 CTEKIIA.

4. UccnenoBanue pa3pyliarolero 1eMCTBHs BOAbI Ha
CTPOUTENIbHBIE MaTEPHUAIIBI.

5. Ouenka cocTosiHUS BO3yXa padoueii 30HbI CIIeUaINCTa
(TexHOJIOTa, CTPOUTENIS U T.11., C Yy4eTOM 00JIacTh
poheCCHOHANILHOM AESITEIbHOCTH) B COOTBETCTBHH C
HOPMATHUBHBIMH TOKYMEHTAMU
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2. OneHo4HbIe CPeACTBA N0 JUCHUIIHHE « X HMHS

2.1. OunmeHo4YHBIC CpeaCTBA TEKYHIEr0 KOHTPOJS MO JHCHUILIHHE
«XuMHUs»

Texkymmii KOHTPOJIb  PE3YJAbTATOB OOYYECHHS MOXHO OCYIIECTBIISATH
Pa3NMYHBIMA METOAAMH M C TOMOINBIO Pa3IMYHBIX OLEHOYHBIX CpeiacTB. [lo
JUCLMIIMHE «XUMUS» B KAYECTBE CPEJACTB TEKYLIErO KOHTPOJIS TPUMEHSIOTCS
BOMPOCHI ISl OPraHU3ALKN YCTHOTO U TUCBMEHHOTO OMPOCa, CUCTEMBI 3aJaHUI B
TECTOBOM (popme, 3a1aun ¥ YIPaKHECHUS, TPAKTUKO-OPUEHTHPOBAHHBIE 33JaHUS
(TEOPETHYECKUE, PACUETHBIC, CUTYAIMOHHBIE), JTA0OpaTOpHbIE padOTHl U APYyTrHE
OLICHOYHbIE MeponpusaTus. Hike mpuBeneM NpuMeEpbl HEKOTOPBIX M3 HUX.

2.1.1. Cuctemsbl 3a1aHuil B TeCTOBOI opme

Cucrema 3amaHuii B TECTOBOH (OpME — BTO COAECP)KATENIBHAS CUCTEMA,
OXBATHIBAKOIIAS B3aMMOCBSI3aHHBIC JIEMEHTHI 3HAHWH. B oTiIMuMe OT TECTOB, B
CUCTEMAX 3aJaHUI BEPOATHOCTH MPABHJIBHOIO OTBETA HA MOCIICAYIOLIEE 3aJaHHE
MO>KET 3aBHCETh OT BEPOSITHOCTH MPABUIIBHOTO OTBETA HA MPEABIAYIIHAE 3a1aHUSI.

Jlts Toro 4roObl HA OJHOM COJEPKATEIbHOM MATEpHANIE MOXHO OBLIO
COCTaBUTh HECKOJBKO BapHAHTOB TECTA, KOHCTPYMPYHOT Oa3y 3anaHuii B
TecTOBOM (hopMe. ECiM €CTh KOMITBIOTEPHBIE MPOTPAMMEBI T€HEPALIMK TECTOB, TO B
nporpaMMy CO3JaHMs TECTA BBOAUTCS 0a3a, BKIIOUAKOIIAs B cc0sl MapajiebHbIE
N0 COACPKAHWUIO W TPYJHOCTH BapPHAHTHI OJHOIO M TOrO K€ 3aJaHus. ITO
O3HAYacT, 4YTO MPOBEPKA 3HAHWS NPHU3HAKOB, CBOWMCTB, COCTaBa, (PyHKUIWNA
OJIHOTUITHBIX OOBEKTOB MOXKET OBITh OpraHW30BaHa Ha 0a3e OJHOTO W TOrO K€
3a/laHusl, MEHSIOIIETO B CBOEM TEKCTE TOJBKO HA3BAaHME 3THX OOBEKTOB. OTH
3a/1aHusl HA3bIBAIOT (DPACETHBIMU, T.€. UMEIOIMMHA NEPEMEHHBIE 3JIEMEHTBI.

[IpuBenemM mpuMep CUCTEMBI 3aJaHHil B TECTOBOW (hopMe, BKIHOYAOLICH
(aceTHble 3a0aHusl ((PACEThI B 33JaHUM 3aKITHOUYCHBI B (PUTYPHBIE CKOOKH ).

Haszsanue TeMbl Tema 1.1 «CTpoeHHE aTOMOB XUMUYECKUX
3IEMEHTOB U MPUPOJA XUMUYECKON CBA3U»

Pesynbrar 00yueHus | CocTaBisTh XUMUYECKUE (POPMYIIBI COCAMHEHUI
B COOTBETCTBUM CO CTEHEHBK) OKHUCIICHUS
XUMHUYECKHUX 3JIEMEHTOB, KCXOM U3 BAJICHTHOCTH
Y JIEKTPOOTPHULIATENBHOCTH

OO011IMe KOMIIETEHIINN OK 01

BroiOepuTe 0MH NPABUIIbHBIH OTBET:

1. Atombl C 1 S1 UMEIOT OAMHAKOBOE YUCIIO;
15



A) HEUTPOHOB B spE

B) sHepreTuueckux ypoBHE

B) 351eKTPOHOB Ha BHEHIHEM SHEPTETUUYECKOM YPOBHE

') anekTpoHOB

2. B paay xumuueckux 3nemeHToB Li-Be-B—C metamnmnueckue cBoiicTBa:

A) yCHIIMBAKOTCS

b) ocnmaGeBator

B) He menstoTCs

') MI3MEHSIOTCS IEPUONIECKT

3. K s-a5ieMeHTaM OTHOCHUTCS:

A)K

B)S

B) Fe

I Br

4. TlyreM coemMHEHUs1 aTOMOB 1oL HOMepoM 11 1 17 oOpa3yeTcst BENIECTBO
C XUMHYECKON CBS3BIO:

A) MOHHOH

b) koBaneHTHOH NONsSpHOK

B) koBaneHTHOH HENMOASPHOH

') MmeTanmmyeckoi

5. {KOJIMYECTBO SJEKTPOHOB B aTOME, KOJMYECTBO JHEPreTUUYECKUX
YPOBHEH, KOJMYECTBO SJEKTPOHOB HA MOCIECAHEM 3HEPreTUYECKOM YPOBHE,
KOJIMYECTBO MPOTOHOB B AJIPE aTOMa} COOTBETCTBYET

A) HOMepy neproaa

B) Homepy rpynmsl

B) nopsiakoBomMy HOMEPY

6.{xmopuny Oapus, aiMasy, aMMHaKy, CCPHOI KUCIIOTE }COOTBETCTBYET

A) MOHHAss XMMHYECKasl CBSI3b

b) koBaneHTHAs MOJIIpHAsS XUMHAYECKAsS CBS3b

B) koBaneHTHAs HEMOIIPHAS XUMUYECKAs CBS3b

7. {cBsA3b, 0Opa3oBaHHAas 3a CUET OOpa30BaHMUsl OOIIUX AIICKTPOHHBIX Map;
CBsI3b, 0Opa3oBaHHas 3a cUeT 0000UICCTBICHHS BAJICHTHBIX 3JIEKTPOHOB; CBSI3b,
o0Opa3oBaHHAs 3a CUET JEKTPOCTATUYECCKUX CHIT TPUTSKEHUS } HA3BIBAETCS

A) MOHHOH

b) metannuyeckoi

B) koBanentHo#i

8. {B MopsAIKE BO3paCTaHHs METAJNIMYECKUX CBOMCTB; B OPSAAKE YOBIBAHHS
pazuyca aTOMOB; B IMOPSIKE BO3PACTAHKS KUCIOTHBIX CBOMCTB JIETYUMX

BOJAOPOJHBIX COCMHECHUN } STIEMEHTBI PACTIONIOKEHBI B PSTY
16



A)K, Ca, Sc

b) Al, Mg, Na

B)F,Cl, 1

9. Kakoe u3 cy>xneHuii BepHO uist 37eMeHTOB { VA rpynmnsl , [VA rpynmsl,
IA rpynnbi}

A) oOmas popmyna jeTydero BOAOpoAHOro coearHeHus RH4

B) He 00pa3yroT AeTyunX BOAOPOIHBIX COCAMHCHUN

B) 10 3aBepiieHus SHEPreTHYECKOro YPOBHS HE XBATAET TPEX AJIEKTPOHOB

10. Cpenu BeniecTB, yKazaHHbIX B pay {NH3, 0o, HCI, SO»; CaO, HNO3, CI2,
CO2; H2S04, HI, CuCI2, CH4, NH3 } KOJIMYE€CTBO COEIMHCHHI ¢ KOBAJICHTHOMN
ITOJIAPHON CBA3BIO PABHO

A) Tpem

b) nBym

B) uetbipem

11. XviMuueckas CBS3b B MOJIEKYJIAX {030HA U XJIOPUAA KBS, CEPHOM
KHCJIOTHI M XJIOPHIA aMMOHUS, CEPHON KUCJIOTHI U 030HA} COOTBETCTBEHHO

A) KOBaJICHTHAs TIOJIIPHAS] K MOHHAS

b) koBaneHTHAs MOJIIpHAs U KOBAJICHTHAS HEMOJISIPHAS

B) koBaneHTHAas HENMOIPHAs U HOHHAsS

Kak BHIHO W3 MPUBEACHHOIO MPUMEPA, KWKI0E (PACETHOE 3aaHUE MOXKET
OBITh TIPEOOPAa30BAHO B HECKOJBKO PA3IMYHBIX BAPUAHTOB OJHOTO 3aJaHHs
TECTOBOM cuctembl. [Ipy oOpraHM3anuu aBTOMATU3UPOBAHHOIO  TEKYILErO
KOHTPOJISI MOSIBJIIETCS.  BO3MOXKHOCTh ~ T€HEpalu  OOJIBIIOTO  KOJMYECTBA
BAPMAHTOB TECTa, NPUW HSTOM 3aJaHusl, TMOJY4YCHHbIE U3 (Qacera, OyayT
MAPAJUIENBHEI 10 COAEPIKAHUIO U TPYAHOCTH.

2.1.2. IlpakTH4ecKne 3a1aHUs U 321a4H1

[IpakTueckue 3aJaHust M 3a0a4d, 4YacTO MCIOJIB3YEMBIE B KA4eCTBE
JUAAKTUYECKAX CPEICTB B €CTECTBEHHOHAYYHBIX JUCLMUIUIMHAX, TAK)KE MOTYT
ObITh (haceTHBIMA. BO3MOKHO NPUMEHEHWE 33]a4 C BapuaHTaMH OTBETa IS
yA00CTBa OpraHu3aly aBTOMATU3UPOBAHHOTO KOHTPOJIS.

[TpakTruecKue 3aJaHus ¥ 331a491 NPEACTABIIEHBI B Pa3/Ieiiax:

1. OcHOBBI CTpOEHHS BeWIECTBA — 33Ja4M HA COCTABIICHUE XMUMHUYECKUX
(opMyJT ABYXaTOMHBIX COCTMHEHUH (OKCUIOB, CYyIb()HUI0B, THAPUIOB U T.I1.).

2. XuMHu4YeCKHe peaKkuuu

2.1. 3amaum Ha COCTABJICHUE YPABHCHHI PEAKIIMI. COCTMHCHUS, 3aMEIICHUS,
pa3noxeHus, OOMEHAa M pPEakUMidi C y4aCTHEM KOMIUICKCHBIX COCAMHCHUN (HA
OpUMEpPE TUAPOKCOKOMIUICEKCOB  QIKOMHHMS WM IUHKA), OKHCIUTEIIbHO-
BOCCTAHOBUTENBHBIX PEAKIMA C WCIOJB30BAHUEM METOJA AJIEKTPOHHOIO
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OamaHca, €  ydYaCTMEM  KOMIUIEKCHBIX  COCOMHECHHMIA  (HA  MpUMEpE
T'MAPOKCOKOMITIEKCOB [IMHKA U aJTFOMUHUS ).

2.2. 3apauM HA PacyeT KOJUYECTBEHHBIX XAPAKTEPUCTUK MPOAYKTA PEAKLIMH
COCIMHEHMS, MACCOBOM WM OOBEMHON [OMM BBIXOJA NPOAYKTAa PEaKIUU
COCIMHEHHSI OT TEOPETHYECKH BO3MOYKHOTO, OOBEMHBIX OTHOILIEHHWI Tra3oB;
KOJIMYECTBEHHBIX XAPAKTEPUCTHK WCXOIHBIX BEHICCTB M TMPOAYKTOB PEAKIINM,
Macchl (0OBEM, KOJMYECTBO BEIIECTBA) MPOJAYKTAa PEAKIUU, €CIH OAHO U3
BEIIECTB JAaHO B BHAE pacTBOpa C OINPEACICHHON MacCOBOW  JOJIEH
PacTBOPEHHOIO BELIECTRA.

2.3. 3agaHus HA COCTABICHUE MOJCKYJSIPHBIX M MOHHBIX PEaKkuuid C
YYaCTHEM OKCHJOB, KHCJIOT, OCHOBAHUI W COJIEH, MOHHBIX PEaKINN TMAPOIII3a
COJIEH, YCTAaHOBJIEHUE U3MEHECHHS KUCIIOTHOCTH CPEBI.

3. CTpoeHue U CBOHCTBA HEOPraHUYECKHX BeleCTB

3.1 3amaum Ha pacyeT MacCOBOM JOMM (MAacChl) XMMHYECKOTO 3JIEMECHTA
(COEIMHEHHUS ) B MOJIEKYJIE (CMECH ).

3.2. [Ilpaktuyeckue 3amaHusi MO KiIacCH(PHUKALMK, HOMEHKIAType W
XUMUYECKUM (POpPMYyIaM HEOPraHMYECKUX BEUIECTB PA3TMYHBIX KJIACCOB.

3.3. llpaktnueckue 3amaHus Ha OMPEACIICHUE XUMWUYECKOW AKTHMBHOCTH
BCIIECTB B 3aBUCHUMOCTM BHJA XMMHYECKOW CBS3M M THIA KPUCTALTMYECCKON
PELICTKH.

3.4. 3a1aHus HA COCTABJICHUE YPABHEHUN XUMUYECKUX PEAKLIMIA C YHACTHEM
INPOCTHIX U CJIO’KHBIX HEOPraHWYECKUX BEIIECTB. OKCH0B METAJUIOB, HEMETAJLIIOB
¥ aM(POTEPHBIX 3JIEMEHTOB, HEOPTAHUYECKUX KUCIIOT, OCHOBAHWH W aM(POTEPHBIX
TMJPOKCHIOB, HEOPraHWYeCKUX COJIEH, XapaKTepU3yHOMIMX WX CBOICTBA W
CHOCOOBI MOy YCHHSI.

4. CTpoeHne u CBOiiCTBA OPraHMYE€CKHX BEIECTB

4.1. 3apaHus HA COCTABJICHUE HA3BAHWUN OPraHMYECKUX COCIMHEHUN TI0
TPABHAIIBHON WJIN MEKIYHAPOIHON CUCTEMATHIECKON HOMEHKIIATYPE;

4.2. 3agaHus HaA COCTABJICHUE TONHBIX M COKPAIICHHBIX CTPYKTYPHBIX
(OpMyJT OPraHMYECKUX BEIIECTB OTAECIBHBIX KJIACCOB.

43. 3amaum Ha omnpeacncHue MnpocTeimeld (opMyJibl OPraHUYECKON
MOJIEKYJIbI, HCXO/s1 U3 BJIEMEHTHOTO cocTana (B %).

4.5. 3amanus HA COCTABIICHUE YPABHEHUH XUMUYECKAX PEAKIUI C y4acTHEM
OPraHUYECKUX BEIIECCTB HA OCHOBAHUM UX COCTABA M CTPOCHUSI.

4.6. 3amaHus HaA COCTABJICHME YPAaBHCHMA XMMHMUYECKMX PEaKLUi,
WJUTIOCTPUPYIOIINX XUMHUYECKUE CBOMCTBA C YYETOM MEXAHMU3MOB MPOTEKAHUS
JAHHBIX PEAKIUA W TEHETMYECKONW CBSI3M OPraHMYeCKUX BEUICCTB PA3HBIX
KJIACCOB.

4.7. PacueTHbIe 3a/1a4¥ 10 YPABHEHUSAM PEAKLIHAN C yYaCTUEM OPraHMYECKUX
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BEILIECTB.

5. Kuneru4eckue u TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSA
XHMHYECKHX peakiui

5.1 IlpakTueckue 3a7aHusl HA OLEHKY M3MEHEHMS CKOPOCTH XMMHUYECKON
PEaKIMK W HANPABJICHUS] CMEILEHUS PABHOBECUS C MCIOJB30BAHMEM IPUHLMIIA
Jle-Illarense.

5.2 3agauM Ha pacyeThl TEIIOBBIX 3(P(PEKTOB XMMUYECKHX PEaKUuil |
ONMpEACNEHUE TUMa peakuuu (Mo  TemioBoMy  3(QQeKTy. 3K30- W
SHAOTEPMHUYECKHE).

6. /IlucnepcHbIe CHCTEMBbI

6.1. 3agaun HA NPUTOTOBJIEHUE PACTBOPOB.

7. KauecTBeHHbIe peaknuu OOHAPY:KeHHS]  OPraHUYeCcKHX H
HEOPraHN4eCKHX BEIEeCTB

7.1. llpakTMyeckue 3aJaHusi HA COCTaBIICHUE YPAaBHEHUH pEaKkuMid
oOHapykeHHsI KaTMOHOB [-VI rpynnm ¥ aHWOHOB, B T.4. B MOJICKYJSIPHOH W
WOHHOH (hopmax.

7.2. llpakTHuecKue 3aJaHMs HA COCTABJICHUE KAYECTBEHHBIX pEaKUUid
OOHaAPyKECHUSI OPraHUYECKNX COCTUHEHMIA.

9.1. UccnenoBanne u XuMU4eCKHii aHA M3 00bEKTOB OHOC(epbI

1. TunoBBIE PACUETHI IO TEMATHUKE SKCIIEPUMEHTA.

2. 3amayd HA BBIYKCICHUE CPEOHETO 3HAYCHUS OKCIEPUMEHTAIBHBIX
JAHHBIX, TOTPEIIHOCTH.

3. 3apanue «XUMHMYECKMI COCTaB BOJBI, THO BOJABI U CHOCOOBI €€
NPUMEHEHHUS» (C UCMOJIb30BAHUEM HOPMATHBHBIX TOKYMEHTOB).

4. 3ananue «B3anMOCBsI3b COCTaBA NOYBBI, TUI TIOYBHI U €€ HA3HAYCHUS) .

9.2. UccnenoBanue 1 XUuMH4YEeCKHil aHAIN3 00bEKTOB TeXHOCpephI

1. TunoBBIE PACUYETHI IO TEMATHUKE SKCIIEPUMEHTA.

2. 3amayd HA BBIYKCICHUE CPEOHETO 3HAYCHUS OKCIEPUMEHTAIBHBIX
JAHHBIX, TOTPEIIHOCTH.

3. 3amayM Ha ONPEACIICHHE METAUIOB, HEOPraHWYEeCKUX AaHUOHOB U
OPraHUYECKMX BEUIECTB B TEXHUYECKOW BOJE PA3HOTO HA3HAYECHUSI.

4. 3aganne « XMMUYECKUI COCTAB TEXHUYECKON BOJBI, TUM BOJBI U CLIOCOOBI
€€ MPUMEHEHUS (C UCTIOJIB30BAHUEM HOPMATUBHBIX JOKYMEHTOB).

IIpumepsl 32124 10 pa3HbIM TEMaM JHCHHIIHHbI

I. C BapuanTamMu 0TBETOB

1. B peakuuto, TEPMOXUMHUUYECKOE ypaBHEHHE KOTOpoit S + O, = SO, + 297
k/[x, BcTynuima cepa maccoit 1 r. KoqmMuecTBO TEIJIOTHI, BBIACIUBINEECS TPU
3TOM, PaBHO:

A) 9,28 k]Jlx
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b) 74,25 k]I

B) 29,7 x/Ix

2. YKaXHUTE COJIb, BOJHBIN PACTBOP KOTOPO UMEET MICTIOYHYIO CPEAyY

A) cynbdar kanus

b) xmopun anroMuHus

B) kapGonar kanus

3. Onpenennute Ha3BaHWE BEUICCTBA, TJIABHAS LIEMb KOTOPOrO COCTOMT W3
YETBIPEX aTOMOB YIJIEPOJA, COAEPKUT KAPOOKCHIIbHYIO TPYIINY U OAHY JBOHHYIO
CBSI3b, & TAKXKE PAAMKAIBI METHIT U 3THIL.

A) 3-meTun-3-3tunlyTeH-3-0Bast KUCI0Ta

b) 3-metnn-2-31unOyTeH-3-0Bast KUCI0TA

B) 2-metun-3-3tundyTeH-3-0Bas KUCIOTa

daceTHbIe 321241

4. CocTaBbTe XUMUYECKUE (POPMYJIBI TBYXATOMHBIX COCTUHEHWMA: { CUIMIIM
Kanblys, ruapuna Oapusi, cyiaeduna skenesa (II1), okcua asora (1), okcua
anmroMunus, xaopug xenesa (11), antpun 6apus, okeua pryTH (1), OKCHI CypbMBI
(V); okcua meam (1), xsmopun prytu (I1), HUTpUA KaNUsl, CUTAIU MAarHKs, TUPUT
anmromunns, cyibdun ceunua (II), 6pomun nmuka, okeua yriaepoaa (II), okcun
xyiopa (V), autpua Hatpus, nogun meam (1), okeun xpoma (II), okena azora (V),
ruapua Harpus, xiopua xpoma (III), okemn kamusi, okcuna Mbimbska (111),
CyJIb(pH1 LIMHKA } .

5. Ilpu B3ammopeiicteun {40; 20; 35} T cmecu {cepeOpa ¥ LMHKA, [IUHKA U
MEIU; MEJTU U 5Keie3a} ¢ COJISIHOM KMCJIOTOM BhIAETMIOCH {6,72; 2.24; 5,6} 1 ra3a
(H.y.). Onpenenure MacCoBYIO JIONHO (B %) {IIMHKA, MEJIH; JKEJIe3a} B CMECH.

6.YpaBHSITE OKACIUTENBEHO-BOCCTAHOBUTEIBHYIO PEAKLIAIO

{MnO, + H,SO4 = MnSO;, + O, + H,0;

Zn + K,Cr,O; + H,SO, = ZnSO, + Cry(SOy); + K,SO4 + HyO;

KCIO; + S = KCl + SO,} MeTooM 3J€KTpOHHOTO OajiaHca, ONpeacuTe
OKHCIIUTENb U BOCCTAHOBUTE.

7. Onpeaenute MOJIEKYJSIPHYKO (GOpMyIy YINIEBOAOPOJA, COJAECPKALIETO
{80%; 85,7%; 75%} yranepoaa. OTHOCUTENbHAS TUIOTHOCTh MAPOB BEIIECTBA MO
{BOomopoay; BO3AyXYy; Kuciopoay} pasHa {15; 1,931; 0,5}.

A) C4Hg

b) C,Hg

B) CH,

BonpocurenbHbie GpOpMYJTHPOBKH:

8. Kakas mMacca yKCYCHOM KUCIIOTBI OTPeOyeTCs sl CHHTE3a STUIIaleTara
maccoii 140,8 r. Beixox »¢upa npumure paBHbIM 80% OT TEOpPETHYECKH

BO3MOKHOTIO.
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9. Kakum peakTViBOM MOXHO OT/IMYUTL TIULEPUH OT r0KO3bl? CocTaBbTe
ypaBHeHMe KayeCTBEHHOWN peakuMn AN 0O6HapYy>XeHUs MHOroatOMHbIX CNUPTOB
Ha NpuMmepe rnuuepuHa.

10. C noMOLbIO KAKOro peakTvBa MOXHO pacno3HaTb ranoreHung-noHbl (Cl-
, Br-, 1-)? CocTaBbTe ypaBHEHMWSA Ka4yeCTBEHHbIX peakuui B MOSEKYNAPHON U
MOHHOW (opMax. YKaKnTe NPU3HaKn peakumi.

3agayun, Kak W pgpyrve AUAaKTUYecKue 3afiaHuA, MOTYT BbIMOHATb
obyyalowy 1 KOHTPONMPYOLWY  (YyHKUMKW. PeweHne 3afady  MOXeT
OCYLLEeCTBNATHLCA Ha Pa3/IMUYHbIX TUMAX U 3Tanax 3aHATUNR.

2.1.3. TpaKTUKO-OpNEHTUPOBaHHbIE 3afaHNSA

MpaKTUKO-OpUEeHTMPOBaHHbIEe 3afaHuAa (Kak TeopeTuMYyeckue, TakK MU
pacyeTHble), HanpasfeHbl Ha pa3BUTUE pe3y/nbTaToB 00YyYEeHWS OCHOBHOIO
moaynsa (pasgenbl: «OCHOBblI CTpPOeHUs BeliecTBa», «CTpOeHMEe M CBOWCTBA
HeopraHM4eckunx / OpraHnyecKnx BELL,ECTBY, «KnHeTnyeckme 7
TepMOgMHaMMUecKe 3aKOHOMEPHOCTU TMPOTEKAHUA XUMUYECKUX peakLuin»,
«[QUCNepcHble CUCTEMbI») W BblABNEHWE XMMWUYECKON CYLLHOCTM O06BLEKTOB
NpUpoAbl, NPOU3BOACTBA U ObITa, C KOTOPbIMW YeNOBEK B3aMMOLENCTBYeT B
npouecce NpakTUYeCcKon feaTenbHOCTH (NPUKNaLHON MOAY/b).

MpPaKTUKO-OpUEHTUPOBaHHbIE  3afaHUA  MOXHO  OMNpeaennTb Kak
Mefarornyecky nepepaboTtaHHbIi (parMeHT Npog)ecCMoHanbHON [eATeNbHOCTY
cneymanmcta. OHM paspabaTbiBalOTCA AN NPOBEPKU 3HAHUA U YMEHUNR
00yyvaloLmnXcs AencTBoBaTb B MPaKTUUYECKMX, HETUMUYHbLIX, 3KCTPeMasibHbIX K
Apyrnx —cutyaumsx. Tpy u3yvyeHUU  AUCUMNAUHBL - «XUMUS»  NPaKTUKO-
OPVEeHTMPOBaHHbIe  3afaHuUsa  MPUMEHAKTCA  ANA  akTuBmM3aumm  yyebHo-
Mo3HaBaTe/NbHOW [eATeNlbHOCTU 00yYalLlWmnXcs MNyTemM «MNOrpy>XXeHus» ux B
npo6neMbl XUMWYECKUX WCCNefoBaHWn, BO3HMKABLUUX B WCTOPUN Pa3BUTUSA
HayKW, UM UMEeRLWNX NpaKTUYeCKoe 3HaAYeHe 41 YeloBeKa.

MpuBegem npuMepbl NPaKTUKO-OPUEHTUPOBAHHbLIX 3afaHuii Mo pasgenam
«CTpoeHMe U1 CBOWCTBA HeOpraHWYeckux BellecTB», «CTpoeHMe W CBOWCTBA
OpraHuM4YecKmnx BELLECTB».

1. Kap6okcutepanus

HasBaHWe TeMbl Tema 3.3. «[Mpon3BoACTBO HEOPraHNYECKNX
BeLLecTB. 3HAaUYeHNe U NPUMEHEHMNE B ObITY 1 Ha
NPOn3BOACTBE>

Pe3ynbTaT 06yyeHnss OO6OCHOBbIBaTL  3HAYeHWe W NPUMEHEHUE
HEOPraHWYecKNX BeWecTB B  ObITOBOW K
NMPON3BOACTBEHHON [eATEeNbHOCTU YenoBeKa WX
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(DUBUKO-XUMUYECKMUMU CBOMCTBAMU

OO01He KOMOETECHITUN OK 01, OK 02

A 3HaKOMO JM BaM TOHATHE «KapOokcutepanus»? B TepaneBTHYECKUX
LENIX MCMONB3YIOT razoo0pasHoe BeniectBo. [lo 31Ol mpuumHEe MOAOOHYIO
METOJIMKY HA3bIBAIOT «TA30BBIMM YKOJAMH». 3Ta METOIMKA HMCIONB3YETCS JUIs
JIEYECHUSI CEPAECYHO-COCYAUCTHIX 3a00IEBAHMIA, TOBBILICHHS JITACTUYHOCTH KOKH.
[ToBbiIEHUE COAEPIKAHUS 3TOTO Ta3a B KPOBH TOBOPUT O HEKAYECTBEHHOMH
(¢yHKIMKM KpoBU. CaMOoe yAMBUTEIBLHOE, YTO OHO UCMOIB3YETCS B TBEPJAOM BHJE B
NUIICBOMA MPOMBILIUICHHOCTH JJIsi XPAHEHUS! W TMEPEBO3KH MPOAYKTOB. PHIOHI,

MsICa, MOPOKEHOTO.
3ananue
Bbi0epure oanH NpaBU/IbHbIN OTBET:
1. O kaKOM BEIIECTBE UAET PEYUb?
A) YIJIEKHCIIBINA ra3
b) kucnopon
B) ammunak
2. KakumMu XUMUYECKMMU CBOWCTBaMHU 00J1a/1a€T 3TO BEMIECTBO?
A) KUCIIOTHBIMHA
b) ocHOBHBIMEI
B) amporepubiMu
3. C ueM MOXKET BCTYNATh BO B3aUMOACHCTBHUE?
A) ¢ BOJOI, OCHOBHBIMH OKCHUJAMHU, IEIOYAMHA, HEKOTOPBIMHU COJISIMU
B) ¢ BO0#i, KUCIIOTHBIMU OKCHJIaMU, IIEJI0YaMH, HEKOTOPBIMH COJISIMA
B) ¢ BO10#1, KUCIIOTHBIMU OKCHIaMH, KACJIIOTAMH, HEKOTOPBIMH COJISIMA
4. C mOMOIIBI0 KAKOTO BEIIECTBA €TI0 MOYKHO OOHAPYKUTh?
A) ¢peHondranenna
B) 6pomHoIi BOIBI
B) u3BecTKOBOIH BOJIBI

5. IlpuBenute akThl, KOTOPBIE JOKA3BIBAKOT OTPULIATETBEHOE BIUSHUE 3TOTO

ra3a Ha )KeJIyJOYHO-KUIICYHBIA TPAKT YEIOBEKA.
2. IloBapeHnHas coJib

Haszsanue TeMbl Tema 3.3. «IIpou3BOACTBO HEOPraHUYECKUX
BCIIECTB. 3HAUCHUE U PUMEHEHHE B OBITY U HA
IPOU3BOACTBEY

Pesynbrar oOyuenuss | OOOCHOBBIBaTh  3HAYEHHE WM MPUMEHCHHUE
HEOPraHWYeCKUX  BEUIECTB B  OBITOBOH W
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MPOU3BOJICTBEHHON JEATCIIBHOCTA YEJIOBEKA WX
(DUBUKO-XUMUYECKMUMU CBOMCTBAMU

OO01He KOMOETECHITUN OK 01, OK 02

H3BecTHO, yTO B MHMpe no0bBactcss npumepHo 100 MHJUIMOHOB TOHH
MOBAPEHHOM COJIM B ToA. Ha mnuiieBble HYKABI PACXOAYETCS OKOJIO OJHOWM
YETBEPTOM YaCTH 3TOro KonumvecTa. Kyna ske uaer octanbHas Coib?

[ToBapeHHas CONb COBEPUICHHO HEOOXOAMMA MPU MPOU3BOJACTBE MSCHBIX U
PBIOHBIX KOHCEPBOB, OHA HCHOJB3YETCS B METALIYPIHUYECKON  OTpaciu
NPOMBILIJIEHHOCTH, TpA OOpabOTKE MEXOB M Pa3IMUHBIX KOX, B TNPOLECCE
NPUTOTOBJICHUS MBUIA, WACT Ui TONYYEHUs KAJIBLMHUPOBAHHOM COJbI,
NpUMEHsIETCS B MeUIMHE. OCHOBHOM MOTPEOUTEND COMM — XUMUAYECKAsE OTPACITb
NPOMBILIIEHHOCTH. B 3TOi 00/1aCTH MCNOJB3YETCSl HE TOJIBKO cama COJib, HO U
BIEMEHTBI, COCTABIAOIIME €€. B mporecce 3IeKTpoiM3a €€ pacTBopa MmojaydaroT
XJIOp, BOJOPOA M €AKWA HATp. M3 pacTBOpa €IKOro HaTpa MOJYYarOT TBEPAYIO
LIEJI0Yb — KayCTUK. COEMHSIS BOJAOPOJ € XJIOPOM, TIOJTYYAKOT COJISTHY IO KACIIOTY.

3amaHue: COCTaBbTE YPABHEHUSI, ONMUCAHHBIX B TEKCTE PeaKIHii.

3. AuernjieH

Haszsanue TeMbl Tema 3.3. «IIpou3BOACTBO HEOPTraHUYECKUX
BCIIECTB. 3HAUCHUE U PUMEHEHHE B OBITY W HA
MPOU3BOACTBEY

Pesynbrar oOyuenuss | OOOCHOBBIBaTH  3HAYEHHE WM MPUMEHCHHUE
HEOPraHW4YeCKUX  BEUIECTB B  OBITOBOH W
MPOU3BOJCTBEHHON JEATECIIbHOCTA YEJOBEKA WX
(PUBUKO-XUMUYECKMMU CBOMCTBAMU

OO011He KOMOETECHITUN OK 01, OK 02

OmHMM M3 caMbIX PACIHPOCTPAHEHHBIX CMOCOOO0B CBApKH IUIABJICHUEM
ABJIICTCS ra30Basi CBapKa, KOTOpas MPOU3BOAUTCS € 0Opa30BaHUMEM Ta30BOrO
IJIAMEHH B KaHaJlax CBapo4HOil ropenku. OOpa3oBaHWE Ta30CBAPOYHOTO
NJIAMEHH HEBO3MOKHO 0€3 raza aneTuiicHa. TEeXHUUYECKUN alleTHJIEH MOJYYaroT
13 KapOuaa KaabLusl.

3ananue

1. OObsicHuTe, KakoW (PU3MUECKHIA MOKA3aTelNb MO3BOJSET MCIOIB30BATH
AllETUIIEH 1711 CBAPOYHBIX paloT;

2. COCTaBbTE YPABHEHHE PEAKLIMH MTOTYUYEHUS AllCTUIICHA,

3. CoCcTaBbTE YPABHCHUE PEAKIIVMM TOPEHUS ALICTUIICHA,
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4. Berurcaure 00bEM aleTUIICHa MOJYYEHHOTO M3 KapOuaa Kablysl MacCoi
128 1, copepkamero 5% MnpuMecei, eCiii BBIXO aneTuiieHa cocraBuseT 80% ot
TEOPETUYECKU BO3MOKHOTO.

4. MoJ109HAs1 KHCJI0TA

HazBanune TeMbl Tema 4.3. «OpraHAYECKUE BEIICCTBA B
YKUZHEICATEIIbHOCTH YenoBeKa. [ [pOM3BOACTBO U
MIPUMECHEHUE OPTaHUYCCKUX BEIIECTB B
MTPOMBIILICHHOCTH

Pesynbrar oOyuenuss | OOOCHOBBIBaTH  3HAYCHHE WM MPUMEHEHHUE
OpPraHUYEeCKUX  BEIIECTB B  OBITOBOH W
MPOU3BOJICTBEHHON JEATCIIBHOCTA YEJIOBEKA WX
(PUBUKO-XUMUYECKMUMU CBOMCTBAMU

OO01He KOMOETECHITUN OK 01, OK 02

[TpoMEXyTOYHBIM MPOAYKTOM OOMEHA Yy TEMJIOKPOBHBIX YKUBOTHBIX
SBJIICTCS MOJIOYHAS KWCJIOTA. 3amax 3TOH KUCIOTHI KPOBOCOCYIIME HACEKOMBIE
YJIaBJIMBAKOT HA 3HAYUTEIILHOM PACCTOSHUM.

3ananue

1. ITouemy HacekoMbIe (KOMapbl) OBICTPO HAXOJAT CBOKO KEPTBY?

2. VYcranoBute (opMysny MOJOYHOHW KHUCIIOTBL, KOTOpas TMOMOTacT
HACEKOMBIM HAXOJUTh TEIUIOKPOBHBIX >KMBOTHBIX, €CJIM MACCOBBIE JOJIA
3JEMECHTOB B Hel cocrapisitor: yraepoga — 40,00%, Bomopoma — 6,67%,
kuciopona — 53,33%.

3. CocraBbTe CTPYKTYpPHYIO (OpMysly MOJOYHOM KHCIOTHL. HazoBurte
KuCnoTy o Homenkiarype MIOITAK.

4. Ha OCHOBaHMM CTPOEHUS MOJIOYHON KHUCJIOTHI CHEIIAWTE BBIBOA O €€
XAMHYECKUX CBOMCTBAX.

5. Haiimute B WHTEpPHETE WM JAPYrMX HWCTOYHMKAX WHMOPMALKIO O
NPUMEHEHUN MOJIOYHOM KUCITOTHI.

2.1.4. 3ananus 1a060paTOPHBIX padoT

JlaGoparopHbie padOTHI SBISIOTCS BAKHONW 4aCThIO y4eOHOro mpouecca no
JUCLMIJIMHE W CHOCOOCTBYIOT (POPMUPOBAHUIO Yy OOy4YarOIUXCs yMEHHMN
UCCIIEIOBaTh XMUMHYECKHAE TPOLECCh M SBJICHUS (TUIAHMPOBATh M MPOBOAWTH
XUMUYECKHE SKCIEPUMEHTHI, MCCIEN0BATh BELIECTBA M MPOBEPATH THIOTE3HI,
oOpabareiBaTh W MHTEPOPETUPOBATH  PE3YJAbTAThl  IKCHOEPUMEHTOB).
JlaGoparopuble pabOThl MO XHMHHM TPEAYCMOTPEHBI B KaXKIOM paslene
OCHOBHOTO M MPHUKIAJAHOTO MOAYJEH (Tad. 2).

Tabnuia 2. JlaboparopHble padOThI MO XUMHH
24



Paznen

JlaGoparopnas paGora

Paznen 2. Xummueckne
peakimmn

JlaGopaTopunas padora 1. «Peakuun
TUAPOJIA3A)

Paznen 3. CtpoeHue u
CBOWCTBA HEOPraHUYECKUX
BEILIECTB

JlaGopaTopHuasi padora 2. «CBolcTBa
METAJJIOB U HEMETAJLIOBY

Paznen 4. Ctpoenue u
CBOWCTBA OpPraHN4YEeCKUX
BEILIECTB

JlaGopaTopuas padora 3. «[lonmydueHue
ATUJIEHA U U3YYECHUE ET0 CBOUCTBY

Paznen 5. Kunerudeckue u
TEPMOIAHAMHUYECKHAE
3aKOHOMEPHOCTH MTPOTEKAHUS
XUMUAYECKUX PEAKLINI

JlaGoparopHnasi pabora 4 (Ha BbIOOD)
«OrnpeaeneHne 3aBUCUMOCTH CKOPOCTH
PEAKIMU OT KOHLICHTPALMH PEAruPyOIUX
BeUIECTBY WK «ONpeaesieHne 3aBUCUMOCTH
CKOPOCTH PEAKLMU OT TEMIIEPATYPhD»
JlaGopaTopuas padora S. «13yueHue
BIIMSTHUS PA3JTMYHBIX (DAKTOPOB HA CMEILICHUE
XUMHYECKOTO PABHOBECHSD»

Paznien 6. /lucniepcHbie
CUCTEMBI

JlaGopaTopHnasi padora 6 (Ha BbIOOP)
«[IpurotoByeHrue pacCTBOPOB» WK
«HccnenoBanue AUCHEPCHBIX CUCTEMY

Paznen 7. KauecTBeHHEBIE
peaKuuu OOHAPYKEHUS
OPraHUYECKUX U
HEOPraHWYECKUX BEIICCTB

JlaGopaTopHnasi padora 7 (Ha BbIOOP)
«AHUIATAYECKHUE PEAKIIMKA KaTUOHOB [-VI
IPynm» WA «KAHAUTUTUYECCKHE PEaAKIUU
AHUOHOBY

JlaGopaTopnasi padora 8 (Ha BbIOOD)
«KavyecTBEHHBIE pEaKIIMU HA OTACIIBHBIE
KJIACChl OPraHMYECKUX BEILECTBY WU
«KavyeCcTBEHHBIN aHAIN3 OPraHUYECKUX
COCIMHEHHIA MO (PYHKIIMOHATBHBIM TPYTIITaM)

Paznen 9.1. UccnenoBanue u
XAMHYECKHUM aHAJIN3 O0OBEKTOB
ounochepsl

JlaGopaTopHuasi padora 9. « OCHOBBHI
Ja00paTOPHON MPAKTHKW

JlaGoparopuast padora 10 (Ha Bb100Op)
«OUnCTKa BOJBI OT 3arps3HCHAN
«Onpenenenne pH BOABI M €€ KHCTOTHOCTHY
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«OnpeaeneHne >KeCTKOCTH BOABI U CIIOCOOBI
€€ YCTPAHEHU D)

JlaGopaTopuasi padora 11 (Ha BbIOOp)
«OOHapyKCHHE HUTPATOB B MPOAYKTax
MUTAHUSD»

«HccnenoBanne NpoayKTOB MUTaHKSI HA
HAJIAYUE YIIIEBOAOB (MyKa, TBOPOT, MOJIOKO,
HOrypT) HAa HATMYME YITIEBOAOB (Kpaxmal,
TIIFOK03a, caxapo3a)»

JlaGopaTopnasi padora 12 (Ha BbIOGOP)
«OOHapyXCHNE HEOPraHMYECKUX MPUMECEH B
npodax MmoyYBb»

«Onpenenenne pH BOAHON BBITSYKKHA MOYBBI,
€€ KUCJIIOTHOCTH U LIETIOYHOCTHY

Pazpen 9.2. Hccnenosanue wu | JlaGoparopnasi padora 9. « OCHOBBI
XUMUYECKHIA aHaJn3 OOBEKTOB | JAOOPATOPHOM MPAKTUKI

TeXHOC(hEpHI JlaGoparopuasi padora 10 (Ha BbIOOD)
«OrnpeaeneHne XJI0pHI0B METOI0OM
TUTPOBAHUS B TEXHUYECKOU BOJE»
«OnpeaeneHne >KeCTKOCTH TEXHUYECKOH
BOJBI METOJIOM TUTPOBAHUSD)
JlaGopaTopnas padora 11. «Onpenencuue
COJIEPKAHUS YIJIEKUCIIOTO ra3a B BO3yXe
NOMEIIEHUS SKCIPECC-METOOM
JlaGopaTopnasi padora 12 (Ha BbIOOp)
«H3roTtoBieHne Kpacok (moa0dop MUrMEHTOB
Y CBSI3BIBAIOLNX BELIECTB)»
«HccnenoBanne CBOMCTB BSDKYIIMX BEIIECTB
HA NPUMEPE TUTICA»

OobopynoBanne jJadoparopuu u padbouux MecT J1adopaTopun: MECH3YPKH,
NUNETKU-KANENBHALBL, TEPMOMETPBI, MHUKPOCKOI, JIyIbl, NPEAMETHBIE W
NOKPOBHBIE CTEKJIA, TUIAHIIETHl JJIs KaleabHBIX PEakuuid, (PUIbTPOBAIbHAS
Oymara, MpOMBIBAIKH, CTEKJISIHHbIC MPOOWPKH, PE3MHOBbIC MPOOKH, (hOHAPUKH,
HAa0Op PEaKTUBOB, CTCKJISIHHBIE MAJIOYKHW, IOTATHBBI Uil MPOOWMPOK, MEPHBIC
LIWIMHJPBI, BOPOHKU CTEKIISIHHBIC, BOPOHKH JACTUTENbHbBIE UIMHAPAYECKUE (50—
100 ™), crynkm ¢ mnectukoM, (aphopoBble YaIIKWA, MHHLETHI, (UIBTPHI
OyMakHbIe, BaTa, Mapjs, 4YacOBbIC CTEKJIA, JJICKTPOIUIUTKH, JAO0OpaTOPHBIC
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LITATUBBI, CIHMPTOBBIE TOPEJKH, COUYKH, MPUOOP s MOJYYEHHs ra3oB (Wid
npoOupKa ¢ ra3o0TBOJHON TpyOKOil), nepykarenu uisi MPOOUPOK, CKIISIHKH JJist
XPaHEHUs] PEAKTUBOB, PA3AaTOYHBIC JIOTKH, XUMu4eckue ctakanbl (50, 100 u 200
MJT); IINATENN;, MAHLETHL, TUTEIBHBIE IUMLBI;, CEKYHAOMEPHI (TaHMEPBI), MEPHBIC
npobupku (Ha 10-20 mur) u MmepHbie KoaoObI (25, 50, 100 1 200 mn), BoasiHast OaHst
(WA TEPMOCTAT), CTCKJISIHHBIC MAJIOYKH; KOHWYECKHUE KOJIOBI 1Jist TUTpoBaHus (50
u 100 MJT); MHIUMKATOPHBIC MOJOCKK Jyis onpenencHus pH u crangaprHas
WHIMKATOPHAs 1IKaja, YHUBEPCAIbHBIA MHAMKATOP, muneTtku Ha 1, 10, 50 mu
(wmm mo3aropel Ha 1, 5 m 10 mur), OrOpeTKM Ui TUTPOBAHUS, MEIUIUHCKUE
mnpuiel Ha 100-150 mut, 1aboparopHble H/UIW aHAIMTUYECKUE BEChl, pH-METpBI,
CYIIWJIbHBIN mKad, 1 aAp. 1adoparopHoe 000pyI0BaHUE.

[TpuBenem mpumepbl J1AOOPaTOPHBIX PAdOT MO pazaeny 2 «XUMHUYECKUE
peakuumn» u pazaeny 4 « CTpoeHUE U CBOHCTBA OPTraHUYECKUX BELLIECTBY.

Pazpen 2. Xumuyeckne peakuuu. Jlaboparopnas padora 1. «Peakuun
THAPOJIH32»

Haszsanue TeMbl Tema 2.2, «ONEKTPOIMTHYECKAsA JUCCOLMALMIS U
VOHHBII OOMEHY

Pesynbrar 00yuenus | CoCTaBisATh YPABHEHHS XHMHUYECKHX PEaAKLIHAU
MOHHOIO OOMEHA C Yy4YaCTMEM HEOPraHU4eCKHX
BELICCTB

OO011He KOMOETECHITUN OK 01, OK 02

1. Bonnpocs a1st Aomycka K jgadoparopHoii padore

a) copMYyJIMPYUTE 11T MJIAHUPYEMOTO SKCIIEPUMEHTA,

0) 0OBSICHUTE, KAKOI MPOIECC HA3BIBAKOT TMPOIN30M, KaKoid OH OBIBACT;

B) OOBSICHHUTE, KAaKWME  CYLIECTBYIOT  CIMOCOOBI  JOKA3aTelIbCTBA
CYLIECTBOBAHMSI TUAPOJIN3a HEOPraHMYECKAX U OPraHUYECKUX BELICCTB;

') 00BSCHUTE, KAK COCTABJISIETCS YPABHEHUE THIPOJIN3A,

n) oOwsicHute, uro Takoe pH? Kak 3aBUCHT naHHBI MOKa3zarenab OT
KHCJTIOTHOCTH MJIM OCHOBHOCTH CPEIbI PACTBOPA,

€) OOBACHUTE XOJ BBITOJIHEHUS SKCIIEPUMEHTA MO PELICHUIO KAYECTBEHHBIX
3a/ad;

’K) TMEPEUYUCITUTE OCHOBHBIE ACMEKTHI COOMIOJCHHS TEXHUKM O€30MACHOCTH
npu paboTe C arpeCCUBHBIMM pearcHTamMu (TUAPOKCUI HATPHS).

2. IIpoBeaeHne ONbITOB

O6GopyaoBanue u nocyaa PeakTuBbl

27




1. CreksiHHbIE TPOOUPKHU 1.  PactBop NaOH
2. HIratus pist npoOUPOK 2. PacrtBop Na,SO,
3. PactBop AICI;
4. PactBop Na,COs
5. PactBop Cu(OH),
6.  KHCJIOTHO-OCHOBHBIH HHIUKATOP

AJIropuT™M npoBeaeHus onbita Ne 1

Bonpocs! 1 3axanus

3ananue Ne 1. B tpex npoOGupkax non
HOMEpPaMH HAXOAATCS PACTBOPBI TPEX
COJIEH: XJIOpUAA AMOMUHUS, CyJbdara
Harpus, kapOoHata Hatpus. He
NOJIB3YSCh APYTUMHU PEAKTUBAMM,
OIIPEIEITUTE COCTAB KAKAOM
nPOOHPKH.

1. 1atb 00BICHEHNE TPOBEACHHBIM
OMBITaM.

2. COCTaBUTh YPABHEHHUSI PEAKLIMA,
NPOTEKAIIMX B MPOOUPKE B
MOJICKYJISIPHOM M HOHHOM BH/JIaX.

AJITOPUTM NPOBECHUS ONbITa Ne 2

Bonpocs! 1 3a1anus

3aganue Ne 2. Uto npou3oiaeT, ecim
OXJIAIUTh PAcTBOP KapOOHAaTa HATPHS
UK T00aBUTh K HEMY THAPOKCUA
Harpus?

1.1. Hanute B mpoOupky 1-2 mn
pacTBOpa kapOoHaTa HaTPUSI.

1.2. OnmycTuth NPOOUPKY B CTAKAH C
OYE€HBb XOJIOJHOW BOJOM M CHETOM.
1.3. IIpoBepuTh Cpeay pacTBopa npu
NOMOLIA KUCIIOTHO-OCHOBHOTO
WHIMKATOPA.

1.4. JloGbaBUTH K pacTBOPY KapOoHaTa

1.Kakoi uaaukarop aydie
MCITIOJIB30BATh JJI ONPEACIICHUS CPEABI
pactBopa?

2. COCTaBUTBH COOTBETCTBYIOLIHAE
YPaBHECHUS XUMHYECKUAX PEAKLIUNA, B
MOJIEKYJISIPHOM ¥ MOHHOM BHJAX.
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HaTpuda THAPOKCU A HATPHA.

AJITOPUTM NpoBeeHus onbiTa Ne 3

Bonpocs! 1 3axanus

3ananue Ne 3. [[poOneMHBIi ONBIT.
1.1. B oaHy mpoOUpKY ¢ pacTBOPOM
cyab(para meau (II) npunute pacTBop
TMAPOKCH/IA HATPUSL.

1.2. Bo BTOpY10 MPOOUPKY C
pactBopoM cyiib(hara meaun (1)
OPWINTE PacTBOP KapOOHATa HATPUSI.
1.3. CpaBHUTH IBET 00PA3YIOIIMXCS
OCaJIKOB.

1.4. OOpaTuTh BHUMAHKUE HA
BBIJICIICHUE Ta3a B OAHOM W3
npOOUPOK.

1.5. Onpenenute, OTKY1a MOKET
BBIJICTIATHCS 3TOT ra3?

1.6. ITpoBEepUTH KAYECTBCHHBIH
COCTaB ra3a ropseu JIy4nHKOM.

1.7. OOBICHUTH MPOUCXOIAIICE
SIBJICHUE.

1. CocTaBUTBE COOTBETCTBYIOILME
YPaBHECHHsI XUMUYECKUX PEAKIIMIA, B
MOJICKYJISIPHOM M HOHHOM BHJIaX.

AJITOPUTM NpOBeieHus1 onbITa Ne 4

Bonpocs! 1 3axanust
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3ananue Ne 4, [TpoOnemusblii onbiT. | 1. OOBSICHATH MPOUCXOASAIIEE SIBIICHUE.
1.1. K pactBopy xuiopuaa antoMmuHust | 2. COCTaBUTh COOTBETCTBYOITUE
OPWINTH PACTBOP KApOOHATa HATPUS. | YPABHEHUSI XUMHUYECKUX PEAKLIUH, B
MOJIEKYJIIPHOM U MOHHOM BHJIAX.

3. OTBETUTH HA BOITPOCHL.

JUIs 4ero B MEIMUMHCKOM MPAKTUKE
MCIIOJIB3YIOT PACTBOP MUTHEBOM COMIBI
JUTSI TIOJIOCKAHUS TTPA BOCTIAJIMTEbHBIX
3aboneBanusx ropaa? Kakosa ponb
ruaponusa B mpupoae? [louemy pactop
MBIJIa TIEHUTCS B BOAC?

3. O0padoTKa pe3yJbTATOB ONBITOB

1. Tlpoanamu3upoBaTh COOTBETCTBHE IMOJYUYCHHBIX PE3YJIBTATOB THIAM
ruaponun3sa. Caenarb COOTBETCTBYOIINE BbIBOIBI.

2. CodopmyaupoBarh BbIBOJbI O 3aBHCHMOCTM THIIA THAPOIW3a U
KHCIIOTHOCTH CPEJIbl pACTBOPA.

Pazpen 4. Crpoenne W CBOICTBA OPraHHYeCKUX  BelNECTB.
JlaGoparopHnasi padora 3. «Ilosry4eHne 3TH/ICHA U H3YYCHHE €r0 CBOICTB)

Haszsanue TeMbl Tema 4.2. «CBORCTBA OPraHUYECKHUX
COCIMHEHUIN»
Pesynbrar 00yueHus | YcTaHaBIMBATH 3aBUCUMOCTh (dpu3nko-

XUMHUYECKMX CBONCTB OPraHMYECKHX BEHIECTB OT
CTPOCHUSI MOJIEKYT

OO01He KOMOETECHITUN OK 01, OK 02

1. Bonnpocsl aJ1st A0mycKa K J1adopaTropHoii padore

a) cOpMyJIMPYUTE 1IEITb MJIAHUPYEMOIO SKCIIEPUMEHTA,

0) 00BACHUTE, K KAKOMY KJIaCCy OPraHMYECKHUX BEIIECTB OTHOCUTCS 3TUJICH,

B) OOBICHUTE, KaKMMH XUMWYECKHMMH CBOMCTBAMM OOJIaJarOT BEIIECTBA
JAHHOTO KJjlacca, KakKue KaueCTBEHHbIE PEaKUuu s WX OOHapy>KEeHUs
MCIHOJIb3YIOTCS,

') 00OBSICHUTE, KaK MOYKHO MOJIYYHTh BEHIECTBA JAHHOTO KJlacca COSAMHEHUMA
B J1a0OPATOPHBIX YCIIOBHUSIX;

1) OOBSICHUTE, U3 YETO COCTOUT MPUOOP Ui MOJTYUEHUS Fa30B;

€) MEPEUUCIIUTE OCHOBHBIE ACTEKTHI COOJIIOJICHUS TEXHUKH O€30MacHOCTH
npu padore ¢ JIBXX (3TWIOBBIA CHOUPT), arpecCMBHBIMH PEarcHTaMu
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(KOHLEHTPMpPOBaHHAas  CepHas  KWUCNoTa), HarpeBaTe/lbHbIMKW  MpuGopamu

(cnnpToBKa).
2. MNpoBeaeHne ONbITOB

O6opygoBaHue 1 nocyga PeaKTuBbI

1. CTekNAHHblE NPOOGUPKN 1. KoHuUeHTpupoBaHHbIin pactBop H2SO4
2. WTatmne gng npobumpok 2. ATWUNOBLIN cnUpT

3. CnunpToBKa 3. PactBop KMnO4

4. Cnnyku 4. bpomHasa Boga

5. Tlecok

ANropnTm nposegeHns onbita Ne 1

1. MonyunTb 3TUNEH Aerngpartauunent aTUI0Boro
cnmpTa, 06HAPYXUTb ero, N3y4YnTb ero CBOWCTBA.
1.1. B npobupkKy Hanntb 2-3 M 3TUNOBOrO cnupra
M OCTOPOXHO [06aBUTbL 6-9 MN
KOHLEHTPUPOBAHHOW CEPHOIN KMUCNOTLI. 3aTem
BCbIMaTb HEMHOIO NPOKaNeHHOro necka (Necok unm
Me/NIKMNe KyCOYKM NemM3bl BBOAAT A4 TOro, 4toosl
NpeaoTBPaTUTb TONYKN XXUAKOCTU MPU KAMEHUN).
3aKpbITb NPO6MPKY NPOBKON C ra300TBOAHOM
TPYOKOI, 3aKpenuTb ee B LUTaTUBE U OCTOPOXHO
HarpeTb COAEPXXUMoe Npobumpku (puc.1)

Bonpockl 1 3agaHus

1 YTto npoucxoaut B
npobupke? Yto
Habnofaere?

2. K Kakomy Tuny
XUMUYECKNX peakLnin
OTHOCATCA 3TN
npoueccol? Kak
HasblBaloTCA?

3. Kak meHsaeTca okpacka
pacTBopoB? Noyemy?

4. Kakum nnameHem
ropuT atuneH? MNMouvemy?
5. CocTaBuTb ypaBHeHUS
NpoTeKalLWmx
NpoL,eccos.
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1.2. OCTOPOXXHO, paBHOMEPHO HarpeTb CMechb.

1.3. B gpyryto npobupky Hanente 2-3 mn
pa3baBneHHOro pacTeopa nepMaHraHara Kanus, u
MPOMyCcTUTe Yepes Hero ras.

1.4. B TpeTbto NpoBUPKY HaNUTb 2-3 M1 GPOMHOM
BO/Abl, ONYCTUTb ra300TBOAHYIO TPYOKY 40 AHA 3TOM
NPOGUPKN M NPONYCTUTb Yepe3 BPOMHYIO BOAY
BblAeNSAOLWMNIACA ras.

1.5. BblHYTb ra3ooTBOAHYI TPYy6KY 13 pacTBopa u
MOBEPHYTb ee OTBEPCTMEM KBEPXY, NMOLXKEYb
Bblaensarouniica ras (puc.2).

3. O6bpaboTKa pe3y/bTaToB OMNbITOB

1. MpoaHann3npoBaTb COOTBETCTBME MOJIyYEHHbIX Pe3ynbTaTtoB crnocobam
MONyyYeHUs HenpegenbHbIX YrneBo4OpPOAOB psafa atuneHa (ankeHoB). Cphenatb
COOTBETCTBYHOL WA BbIBOA.

2. CchopmynnpoBaTtb BbIBOA O (PM3UKO-XUMMUYECKNX CBOMNCTBAX 3TU/IEHA.

3. CchopmynnpoBatb BbIBOA O CMNOCO6axX 0OHapPY>XXeHUs 3TUIEHA.

2.2. OueHOYHble cpefcTBa pyb6eXXHOro (TeMaTU4ecKOro) KOHTPO/S Mo
AncUNNAnHE « XUMUS»

Py6exHblil  (TemaTU4ecKuid) KOHTPOSIb N0 AUCUUNINHE  «XUMUSA»
NpoBoANTCSA B (DOPME KOHTPOJIbHbLIX paboT Mo pa3genaMm OCHOBHOrO MOAY/NA Ha
OTAeNIbHbIX 3aHATUSAX, KENCOB M Y4ebHO-UCCef0BaTebCKMUX MPOEKTOB.

2.2.1. KOHTpONbHbIE paboTbl N0 pa3genam

KOHTpONbHble paboTbl MO XMMWUW KakK OLEHOYHble cpefcTBa Py6GeXHOro
KOHTPONS 3aBepluatdT U3yyYeHMe 1 WAM 2 TeMaTU4eCKMX pas3fenioB OCHOBHOTO
Moayns.

Pasgen 2. Xumunyeckme peakumn. KoHTponbHas paboTa «CTpoeHue
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BELECTBA U XUMHYCCKHE PeaKum)

KoHTponbHas padoTa COAEP>KUT YETHIPE BUAA 3a1aHUH:

1. 3amaum HA COCTABIEHUE XUMUUYECKUX (POPMYJ ABYXATOMHBIX COEAMHEHUI
1O WX HA3BAHUIO.

2. 3ajauM Ha COCTABJIICHUE YPABHCHMIA PEAKUMNA: COCAMHECHUS, 3aMCILICHUS,
pasnokeHus, OOMEHAa M PEaKIUid C Y4aCTUEM KOMIUIEKCHBIX COCIUHECHUIA;
OKHUCIIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

3. 3amaHus Ha COCTABJICHUE MOJIEKYJIIPHBIX M MOHHBIX PEAKIMN THIPOIH3a
COJIEH, YCTAaHOBJIEHUE U3MEHECHHS KUCIIOTHOCTH CPEBI.

4. 3amaud Ha pacyeT KOJMYECTBEHHBIX XAPAKTEPUCTHUK MO YPABHEHUSIM
XUMUYECKAX PEaKIMil: MacCOBOW WM OOBEMHOH JIONIM BBIXOJA MPOAYKTA
PEAKIMN COCOUHEHMSI OT TEOPETUYECKHM BO3MOXKHOIO, OOBEMHBIX OTHOIICHHIA
ra3oB, KOJMYECTBEHHBIX XAPAKTCPUCTUK MCXOIHBIX BEIIECTB M MPOAYKTOB
peakuum; Macchl (00bEM, KOTMYECTBO BEIIECCTBA) MPOAYKTA PEAKLIMH, €CIIA OJTHO
M3 BEIIECTB JAaHO B BHUAE pacrBOpa ¢ OMNPEACICHHONW MAacCOBON OOJIEH
PACTBOPEHHOIO BEILIECTBA.

Pazpen 3. CrpoeHme u CBOiiCTBA HEOPraHHYECKHX BelIECTB.
Kontpoabnas padora «CBOIiCTBA HEOPrAaHUYECKHUX BEIIECTBY

KoHTponbHas padoTa COaEp>KUT TpY BUAA 3a1aHUH:

1. 3agaun HaA pacyeT MacCOBOU J0JM (MAcChl) XMMUYECKOTO JJIEMEHTA
(COEIMHEHHUS ) B MOJIEKYJIE (CMECH ).

2. [llpaktnyeckue 3agaHMs MO KIAacCU(MKALMK, HOMEHKIATYpE U
XUMUYECKMM  (OopMyJaM HEOPraHM4eCKMX BEUIECTB PA3IMYHBIX KIIACCOB:
OMPEACTICHUE KJacca HEOPraHMYECKHX BELIECTB, HA3BIBATH HEOPraHUYECKHE
COCIMHEHMSI TI0 MEXXAYHAPOAHON Y TPUBHAIBHOW HOMEHKIATYPE MO XUMUAYECKAM
dbopmynam.

3. 3agaHus HA COCTABJICHUE YPABHEHWI XMMHUYECKUX PEAKLMHA C y4acTHEM
INPOCTHIX U CIIO’KHBIX HEOPraHMYECKUX BEIIECTB. OKCH0B METAJUIOB, HEMETAILIIOB
1 aM(POTEPHBIX 3JIEMEHTOB, HEOPraHUYECKUX KUCIIOT, OCHOBaHUI M aM(OTEPHBIX
TMJAPOKCHJIOB, HEOPraHWYECKUX COJIEH, XapaKTEepU3YKINUX WX CBOHCTBA H
CHOCOOBI MOy YCHHSI.

Paznen 4. CtpoeHue u cBoOiicTBAa Oprannveckux Bemecrs. KoHTpoabHast
padora «CTpoeHHe U CBOIICTBA OPraHUYEeCKHUX BEIECTB)»

KoHTponbHas paboTa COCTOUT U3 NATH BUAOB 33IaHUH:

1. 3amaHMs Ha COCTABJICHME HA3BAHWNA OPraHUYECKUMX COCIAMHEHHUHA TI0
XUMUYECKUM (popMysiaM (B T.4. CTPYKTYPHBIM) C MCIIOJIB30BAHUEM TPUBHAIBHOM
WJTA MEXKAYHAPOJHON CHUCTEMATHYECKON HOMEHKIIATYPEL.

2. 3aaHus HA COCTABJICHUE TIOJHBIX M COKPALICHHBIX CTPYKTYPHBIX GopMyn

OPra’Hu4dCCKuX BCHICCTB OTACJIbHBIX KJIACCOB 110 MX Ha3BaHHAM B COOTBCTCTBHH C
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MEKAYHAPOIHON HOMEHKIIATYPOH.

3. 3amaum Ha onpelcNeHWe npocTeiiield  GopMynbBl  OpraHMYECKOM
MOJIEKYJIbI, HCXO/S U3 BJIEMEHTHOTO cocTaBa (B %).

4. 3amaHWs HA COCTABJICHHE YPAaBHEHMI XUMUYECKHX  PEaKLUid,
WJUTIOCTPUPYIOIINX XUMHUYECKUE CBOMCTBA C YYETOM MEXAHU3MOB MPOTCKAHUS
JAHHBIX PEAKIUA W TEHETMYECKOHW CBSI3W OPraHWYeCKMX BELICCTB PA3HBIX
KJIACCOB, B T.Y. IENOYKH MPEBPALLECHUIA.

5. PacueTHBIE 3a/1a4M MO YPABHCHMSIM PEAKIMIA C YYACTHEM OPraHUYECKUX
BEIECTB.

Pazpen 5. Kunernyeckue W TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH
NPOTEKAHUusI XUMHYECKHX peakuuil. Konrpoabnas padora «CkopocTts
XUMHUYECKOi peakiuu 1 XHMHY€eCKOe PABHOBECHE)

KoHTponbHas paboTa COCTOUT U3 TPEX BUAOB 3IaHUI:

1. PacyeTHbie 3314l HA U3MEHEHHE CKOPOCTH XMMHUYECKHX B 3aBUCUMOCTH
OT KOHUEHTPALMU PEarupyroMX BEUICCTB U TEMIEPATYPHI.

2. 3amauM Ha PACUYETHI TEIUIOBBIX J(PPEKTOB XUMUYECCKMX PEAKIUN W
ONMpEACNECHUE TUMa peakuuu (Mo  TemiaoBoMy  3(Q(eKTy. 3K30- W
SHAOTEPMHUYECKHE).

3. 3aganus Ha npuMmeHeHue npuHuuna Jle-lllarense st HaxoxkAcHWs
HANPABJICHUS! CMEIIEHUST PABHOBECUSI XUMUYECKON PEaKIMM U aHaIn3 (PaKkTOpOB,
BIUSIFOIIMX HA CMEIIEHUE XUMUYECKOTO PABHOBECHSI.

Pazpen 6. /IucnepcHbie cucrembl. KoHTpoJibHass padoTra mo Teme
«/lucnepcHblie cucTeMbD)

KoHTponbHas paboTa COCTOUT U3 ABYX YaCTEH:

1. 3agaun Ha MPUTOTOBJIEHUE U PacUeT KOHLUEHTPALMK PacTBOPOB (3 3aaauu
Ha pacTBOPEHUE, Pa30aBICHUE, CMEIIMBAHUE PACTBOPOB).

2. 3amaHusl HAa JWCIEPCHBIE CHCTEMBI, HCIOIB3YEMBIE B OBITOBOH U
NPOU3BOJACTBEHHON ACITETBHOCTH YEJIOBEKA (B BUIC TECTOBBIX 3a1aHUM ).

[TpuBenem mpuMepsl 3aJaHU KOHTPOJIBHOH paboThl 0 TeMe «CTpoeHune u
CBOIICTBA OPraHM4YeCKHX BEUIECTBY», KOTOpas MPOBOJIMTCS IMOCIE W3yYCHUs
oOyyJaromucs paszaena 4.

[To uroram u3yuenus pasaena 4 «CrpoeHne W CBOICTBA OPraHMYeCKHX
BeLecTB» o0ydaromuecs OyayT CIIOCOOHBI;

— OMNpEAENsATh NPUHAICKHOCTh BEIIECTB K Pa3IMYHbIM  Kjlaccam
OPraHUYECKUX COCAVMHEHHIA, TOMOJIOTH U U30MEPBI,

— Ha3bIBATh M3YUYEHHBIC BEIIECTBA MO «TPHBUAIBHON» WM MEKIYHAPOIHOU
HOMEHKJIATYPE;

— XapaKTEepU30BaThb CTPOCHUE W XUMHUYECKHE CBOMCTBA M3YyYEHHBIX

OPraHUYECKUX COCTUHECHU,
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— OOBACHSTH 3aBUCUMOCTh CBOWCTB OPraHU4YE€CKUX BEIIECTB OT UX COCTABA U
CTPOCHHSI,

— MPOBOJUTH BBIYUCIICHUS [0 XUMUYECKUM (POPMYJIaM U YPABHEHHSIM.

TemaTHuecKknii KOHTPOJIb OCYIIECTBISETCS METOAOM TectupoBanus (1) wm
B ()OpME MUCHMEHHOW Pa0OThI, BKIFOUYAIOLICH MPAKTHYECKUAE 3a0aHUs U 33]a4d
(1ID).

IIpuBeaeM npumep KOHTPOJIbHOI PpadoThl B (pJOPpMe TECTOBBIX 3aaHUI
(D).

1. BemecTBo, cOCTaB KOTOPOTO BBIPAKEH MOJICKYIspHOH (popmynoi CsHg,
OTHOCHTCSI K KJIAcCy:

1) apeHsl

2) anKaHbl

3) anKeHsbl

4) anKuHbI

2. Hazpanue BeuiectBa, popmyina koroporo: CH;-CH(CHj;)-CH,-CH,-OH

1) 6yranon-2

2) mEHTaHO-2

3) 2-meTunOyranon-4

4) 3-metunOyranon-1

3. Bemectro, umeroiee popmyny CH,=CH, HazbiBaeTCs:

1) Tonyon

2) 3TWIIEH

3) rmuepuH

4) mponaHoj

4. BelecTBo, Ha3BaHUE KOTOPOTO MPOMMOHOBAs KUCIIOTA, UMEET (POPMYITY:

1) C,HsOH

2) (CH;),NH

3) CH;-CH,-COOH

4) CsHyOH

5. Jlns aJikaHOB XapakTepHa PeaKius:

1) npucoeaunenus H,

2) XJIOPUPOBAHHMSI HA CBETY

3) obecupeunBanus pacteopa KMnQO,

4) monmmepu3au

6. MeTaHoJ pearupyer C:

1) Hatpuem

2) Boao#

3) BogOpoaAOM

4) MeTaHOM
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7. YKCYCHas KMCJIOTA BCTYNAET B PEAKLUIO C:

1) AgNO;s

2) NaCl

3) Na,CO;

4) H,O

8. BepHBI JI1 yTBEPKACHHUS:

A. AMUHBI TPOSIBJISIFOT OCHOBHBIE CBOMCTBA

b. AMUHOKHMCIIOTBI TPOSIBIISIOT TOJILKO OCHOBHBIE CBOMCTBA

1) BepHO TONIBKO A

2) BEpHO TOJIbKO b

3) BepHBI 00a YTBEP>KICHUS

4) HEBEPHO HU OJTHO U3 YTBEPXKACHUMN

9. YpaBuenue xumunueckoit peakiuu C,Hq+Cl,—C,H;Cl+HCI sBnsietcs:

1) peakuueii 3ameleHust, MPOTEKAKOUICH MO PaAUKATBHOMY MEXaHU3MY

2) peakuueil MpUCOCIMHEHMS, MPOTEKAOIICH MO PAAUKAIIBHOMY MEXAHU3MY

3) peakuueii 3aMeIeHUs, MPOTEKAOMICH M0 KIOHHOMY MEXaHU3MY

4) peakuueil MPUCOCTUHEHMS, MPOTEKAOICH MO HOHHOMY MEXaHU3MY

10. B peakuuro «cepeOpsHOro 3epkajia» (C aMMUAYHBIM PACTBOPOM OKCHIA
cepeOpa) BCTYMACT:

1) sTanon

2) NIKO03a

3) rmuepuH

4) kpaxmai

11. YcraHOBHTE COOTBETCTBME MEKAY HA3BAHMEM BEMIECTBA M KJIACCOM
(TpymIoii) OpraHMYECKUX COCAMHEHHI, K KOTOPOMY(-0i) OHO MPUHAIJIEKHAT.

HaszBanue Belecrsa

A) CH;COOH

b) CH;-CH,-CH;

B) CH,=CH-CH,-CH;

') CH3-CH,-OH

Knacc oprannueckux COeTMHEHUH

1) omHOATOMHBIE CITUPTHI

2) yrieBoibl

3) kapOOHOBBIE KACTIOTHI

4) apoMaTU4ECKHE YIIEBOAOPOIBI

5) HENMpeACTBHBIE YIJIEBOAOPO/IbI

6) NPEACIbHBIE YIIIEBOA0PO/IbI

12. B cxeme npeBpalleHuii

1500°C Cakr +Br;,
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CH, — X; — 06en3on — X,

BenecTBaMu X; U X, COOTBETCTBEHHO SBIISIOTCS:

1) auerunen

2) 3TWIIEH

3) 6pomOeH30N

4) xnopOeH30

5) dbenon

6) IUKIIOTeKCaH

13. Onpenenure MOJIEKYJIApHYIO (HOPMYJTy BEHIECTBA, coaepkamero 37,5%
yriepona, 50% xucmopona u 12,5% Bogopoaa. OTHOCUTEbHAS TIIOTHOCTH MApOB
3TOr0 BEWIECTBA MO BOJOPOLY paBHa 16.

1) CH;0H

2) C,HsOH

3) HCOOH

4) C¢HsOH

14. Cxonbko JHUTPOB BOAOpoAa moTpedyercs s oOpazoBanus 102 r
ATUJIOBOTO CIUPTAa W3 aUuCTANBACTUAA, €CIM  BBIXOA MNPOAYKTA PEAKLHH
cocrasnseT 80%?

1)6,2n

2)3,1n

3)12,75 n

4H11,2n

IIpuBeaem npumep 3aaaHUil IS MHCbMEHHOH KOHTPOJILHOWH pPaloThI
(I0).

1. [laiiTe Ha3BaHUS OPraHMYECKUM COCJAMHEHUSAM [0 XUMHUYECKUM
dopMylaMm ¢  HCIOJB30BAHMEM  TPUBHAIBHOH WM MEXKAYHAPOAHOH
CUCTEMATUYECKON HOMEHKIIATYPHI:

a) C,H;OH

6) (CH;),NH

B) CH;-CH(NH,)-COOH

r) C3HgN

n) CH;CH,HC=0

e) CsHsCH,OH

2. CocTaBbT€¢ TOJHBIE W COKPALICHHBIE CTPYKTYPHBIE  (POPMYIIBI
OPraHUYECKMX BEILECTB OTIACIBHBIX KJIACCOB MO UX HA3BAHUSAM B COOTBETCTBUM C
MEYKAYHAPOIHOW HOMEHKIIATYPOi:

a) METUIOEH30

0) aHWINH

B) 3-MeTUAOyTaHAIIb
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I UMKIorekceH

n) 6yTagneH-1,2

) 2 -MeTUNMPOnaHon-1

X)OYTUH-1

3) aMMHOYKCYCHas KucnoTa

3. CocTaBbTe YypaBHEHMA XMMUYECKMX peakunil CcOornacHo Ccxeme
npeBpaLyeHuii;

15000C CakTt +Br2

CHs —X1—X2 —X3

YKaXunTte TUN 1 MexXaHn3Mm peakuumn, Ha3oBUTe 06pa3oBaBLUNECS BeLLeCcTBa.

4. Onpenennute MONEKYNAPHYKO (DOpMYNy BellecTBa, cogepxxatliero 37,5%
yrnepoga, 50% kucnopoga n 12,5% sogopoga. OTHOCUTeNbHasA NIOTHOCTL NapoB
3TOro BelllecTsa Nno BOLOPOAY paBHa 16.

5. CKONbKO NMTPOB BOAOpPOAA MoTpebyetca ana obpasoBaHmsa 10,2 1
3TWIOBOTO cnuMpTa W3 auetanbAernga, ecnm BbIXO4 MNPOAYKTa peakuuu
coctaBnset 80%?

2.2.2. Keiicbl

Kelcbl MCNOMb3yOTCA B KayecTBe OLLEHOYHOro Cpeactsa B pasfene s
NPUKNagHoOro  MOAynsa,  UX  COoAepXaHwe  onpedensercd € Y4yeToMm
npoeccnoHanbHOM HanpaBneHHOCTU obpasoBatefnibHONM nporpammbl  CI1O.
Mprmepbl BO3MOXHbIX TEM KECOB:

1. MoTenneHve KnAMmata U BbICBOOOXAEHME ra30oBbIX rMApPaToOB CO AHa
oKeaHa.

2. bypyuwue matepuansl 4na asna-, MalmMHO- U NPUGOPOCTPOEHNS.

3. HoBble MaTepuanbl 4719 COMHEYHbIX b6aTapen.

4. JlekapcTBa Ha OCHOBE pacTUTe/IbHbIX MpenapaTos.

5. XuMnyeckme aneMeHTbl B XU3HU YenoBeka.

6 . BogopoaHaa sHepreTuka.

Mpueegem npumMepbl KeicoB no xumum (aBtop Mony6esa NHHa BOpPUCOBHa,
yuuTenb Xumuu, https://urok.1sept.ru/articles/636947).

Kenc Nel. «X10p B XXU3HWU YenoBeKa»

B AnoHnn obbveAnHEHHbIMWU cunamn HauMoHafbHOr0 MHCTUTYTa 340PO0BbS
n MpedekTypHoro yHmsepcuteta CuAa3yoku OblI0 NPOBEAEHO WCC/efoBaHue.
YyeHble BbIACHWUIM, UYTO eCTeCTBEHHble OpraHWYyeckue BellecTBa BCTYyMalT B
peakLuio C XNI0pMpPOBaHHOM BOAON M3-N0J KpaHa, 06pa3ys onacHble COefMHEHNS,
KOTOpblE MOTYT CMY)XXWUTb NPUYNHOIN paka. Takume coefuHeHUs HasbiBalTCAd MX,
TO ecTb «MyTareH UKc» Unn «Hen3BeCTHbIN MyTareH».

3afaHuns:
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1. Tlpennoxkure crnocoObl YMEHBLICHUS SIIOBUTOrO BIMSHHS XJIOpa B
NUTHEBOM BOJEC HA OPraHU3M YEJIOBEKA.

2. Ucxons n3 CBOCH KU3HEHHOM MPAKTUKHA, MPUOIN3UTEIBHO PACCUMATANTE,
CKOJIBKO XJIOPUPOBAHHOM BOJBI Bbl MCIIOJIB3YETE B TEUCHWUE JTHSA W JUISl KaKHX
Lenen?

3. Kakue opranbl yemoBeka OOJIBIIE BCETO CTPAJAIOT OT BO3ACHCTBUS
xjopa?

4. Kak BIHsIET XJIOPUPOBAHHAS BOAA HA YETIOBEKA NIPU KynaHUM?

5. Haiimute MONOJHUTEIBRHYK) MH(POPMALMID O 3aMEHE XJIopa NpH
o0e33apakiBaHUU BOJIBI.

6. Hccnenyiite pasnuuHble TOBapbl OBITOBOM XMMHHM B CBOEM JOME.
CocTaBbTE CMHACOK XJIOPCOACPKAIIMX COEAMHEHUN, YKAKUATE MEPBI 0€30MAaCHOCTH
npu paboTe C HUMHU.

Keiic Ne2. «<BogopoaomoOuiu — mar B Oyayiee»

Astomobumn Honda FCX Clarity Ha BOJXOPOAHBIX TOIJIUBHBIX JEMEHTAX
e3aaT no goporam EBponel ¢ 2009 roga. B 2011 roay Honda npucoenunmnnack
€BPONEHCKOMY MapTHEPCTBY 3KkonornyHoi 3Heprun (Clean Energy Partnership),
NOCJIE YEro BBIBEJIA HA MEPBbIA MMJIaH MPOU3BOJACTBO SKOJOTMYECKH YHCTBIX
apromoOusei. A Ha Ilarom MockoBckoM MexayHapoaHoM aBTocanoHe BA3
NPEICTAaBUI CBOKO HOBUHKY «Jlama-AHTm» ¢ GalmoHaMu BOAOPOJA A KMCIOPOIA.

3ananus:

1. Tlowemy MHOrMe aBTOMOOWMJIBHBIE KOMIAHUM  pa3pabaThIBarOT
aBTOMOOWIIM, padOTaOIIUE HA BOJOPOIHOM TOIUIABE?

2. Kak BBIXJIONHBIC ra3bl aBTOMOOWIICH, paboTaroIuX Ha YIIIEBOJIOPOAHOM
TOIUIMBE, BIIASIOT HA 3J0POBbE YEIIOBEKA?

3. Kakue «+» 1 «—» Bbl BUIUTE Y BOJAOPOAOMOOHIIEH?

4. Halimute AOMOJIHUTEIBHYI0 HH(POpMaIuio 00 UX yCTPONCTBE.

5. Eciim B Bamieil ceMbe WIM Yy BallMX 3HAKOMBIX €CTh ABTOMOOWIIM,
NOJCYUTANTE, CKOJBKO MPUOIM3UTENBHO JTUTPOB OCH3WHA, ra3a U Kakod MapKu
UCIOJIb3YETE €KEAHEBHO.

6. Kakue BEIecTBa U B KAKOM KOJIMYECTBE MOTYT HaXOIUTHCS B BBIXJIOMHBIX
ra3ax BallliX aBTOMOOWIICH?

2.2.3. Y4eOHO-ucc/1e10BaTe/IbCKHIl POEKT

Y4eOHO-HCCEN0BATENBCKHI MMPOCKT SIBJISIETCS. OCHOBHBIM CIIOCOOOM OLEHKH
PE3YNIBTATOB OOYYCHUS, CPOPMUPOBAHHBIX Yy OOYYAIOIIMXCS B XOJE OCBOCHUS
NPUKIAAHOTO MOAyNs XumMuu B pasgenax 9.1. m 9.2, HccmenoBanue wu
XUMUYECKUN aHamu3 OO0BEKTOB Ouochepbl/TexHochepsl (C ydeTom Oyayei
npo(PeCCHOHATTBHOM NEATENBHOCTH ).
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[IpuBeneM mpuMmep TMPOCKTHOrO 3aJaHus, padoTa Haa KOTOPBIM
HAYMHACTCS C HaYajla pa3fena, a JACTANbHOE BBIMOJIHCHHAE 33JaHUi B rpynnax u
0OpPMIICHUE PE3YIBTATOB MPOEKTHOM JEATENIBHOCTH MPOU3BOIUTCA B KOHIIE
W3YYCHHUS pa3cha.

OOmass TeMa MPOEKTa, TNPHUBEICHHAS HWXKE, B  JalbHEHIIEM
JEKOMIIO3UPYETCA MO (PaceTHOMY NPHHLMIY B 3aBUCUMOCTH OT MOJYYaeMOW
00yYarOUIMMHUCS CHENUATBHOCTH (MIpO(eccun), a TakkKe Kakaas rpynna MOKET
paccMoOTpeTh Oosiee YIIYOJICHHO OJIMH M3 00s3aTEIbHBIX COJAEPIKATEIbHbIX
KOMITOHEHTOB (MOJTEM ) TPOEKTA.

Ha3panme mpoekTa: COCTAaBICHME MPOEKTA LBETHHUKA/CAAa/Oropojam B
3aBUCUMOCTH OT COCTaBa MPOAHATM3UPOBAHHBIX MOYB.

IIpoGnema wuccaenoBaHHWsi: ONPEICICHUE BO3MOXKHOCTH  Pa3OMBKH
[BETHUKA B COOTBETCTBHMHM C JU3aWHEPCKUM 3alpoOCOM M HEOOXOJUMOCTH
aJanTanuu AA3aiiHEPCKOro MPOEKTA K MOYBEHHBIM U KIIMMATHYECKUM YCIIOBHSM
HAa OCHOBAaHWUM WCCIEIOBAHMS XWUMHUYECKOIO COCTaBa MOYB MNPEUIONKEHHOTO
y4acTKa.

Ienp mnpoexkra: OnNpencianTh BAMSHUE XHMHYECKOTO COCTaBa TOYB Ha
NPEUIOKEHHOM YYaCTKE Ha AaCCOPTUMEHT PACTCHHN, PEKOMEHIOBAHHBIX K
NOCAJIKE JUIsl peajin3alii BEIOPAHHOTO AU3aHHEPCKOrO MPOEKTA.

3agavu npoexra:

1) uccnenoBaTh XUMHYECKHANA COCTaB, CTPYKTYPY, KMCIIOTHOCTh MOYBHI Ha
NPETIOKEHHOM YUACTKE;

2) uccnenoBaTh MHCOJISLIMIO OTBEACHHOTO JJIsl IBETHUKA YYACTKA,

3) NpeAsIOKATHh MEPBI N0 YIYYLICHAID KA4eCTBA IMOYBBI MYTEM BHECEHUS
pa3NMuUHBIX yA0OpeHWH W 100aBOK Ha MPEUIOKEHHOM YYacTKE B Ciydae
HEOOXOAUMOCTH,

4) onpeaenuTh aCCOPTUMEHT PACTCHHUH B COOTBETCTBHM C BBISIBJICHHBIMHU
0COOCHHOCTSIMHU MCCIIEOBAHHOIO Y4aCTKa W JU3aHHEPCKUM 3aPOCOM;

5) cOCTaBUTH MOCATOYHYIO BEIOMOCTb;

6) MOATrOTOBUTh W MyOIMYHO NPEACTABUTh MPE3CHTALMIO MO TEME MPOEKTA B
KOMAaHJIe.

Pe3yabTarsl 00yyeHnus:

— OMNPEAENATh NEPEUEHb HEOOXOAUMBIX WCCICAOBAHANA XHUMHUYECKOTO
cocrTaBa MOYB W yYacTKa Ui COCTaBJICHMsS WJIH QJaNnTalud  paHee
pa3pabOTaHHOTO MPOEKTA [IBETHUKA,

— ONUCHIBATh 33aBHCHMOCTb ACCOPTUMEHTA PaCTEHWd OT KaudecTBa
NPETIOKEHHON TOUBBI 17151 00YCTPOHCTBA LIBETHUKA,
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— CMOCOOHOCTh MCIOJIB30BATh COBPEMEHHBIE CPEACTBA MOMCKA, aHAIM3a U
UHTEpOpeTalmu  uHopMal, W  UHPOPMALMOHHBIE  TEXHOJOTHH IS
BBITIOJTHEHMS 33124 NpodeccuoHanbHOl AestenbHocTH (OK-2);

— CHOCOOHOCTh A(PPEKTUBHO B3aMMOJICHCTBOBATh U PA0OTaTh B KOJIJIEKTUBE
u komanje (OK—4).

Pe3yabTar npoekTHOIT padoThl 00y4a0mIerocs:

— MakeT / BUaeoMarepuan / me4aTHbie cpeacTBa / 3D-MOeIM KOCMUYECKOH
TEXHOJIOTHH, MPE3EHTALMs PE3YIbTaTOB HMCCIEAOBAHMS HA NPOPECCHOHATBHBIX
KOHKYypPCax.

dopma npeacTaBJIeHHus Pe3yJbTAaTOB IPOEKTHOI padoThI:

— 3amMUTa NPOEKTAa C HWCHOJIb30BAHMEM CPEACTB BU3YAIM3ALMHA U
JEMOHCTPAlUK MPpoayKTa ( / MakeTa / BUjeomMarepuana / mevaTHeix cpeacts / 3D-
MOJETH (ITPU HATTUYHN ).

Bo3mokHbIe BAPHAHTHI TEM MPOEKTOB:

1. HccrnenoBanue cocTaBa MUHEPAIBHON BOJABI M PEKOMEHIALMU MO €€
M CIOJIb30BaHUIO.

2. HccnepnoBanue paspymiaroniero JACHCTBUS TPUPOJHOM BOJABI  HA
CTPOMTEIILHBIE MATEPHAATIBL.

3. CocraBieHME TPOEKTA UBETHUKA/OrOpoaa/casa B 3aBUCUMOCTH OT COCTaBa
NPOAHATM3UPOBAHHBIX TOYB B COOTBETCTBUM C JU3aWHEPCKUM  3aMPOCOM
(MOHOXPOMHBI ~ IBETHMK, IIBETHUK  OJHOJETHUKOB,  MHOIOJIETHUKOB,
JEKOPATUBHBIA Oropoa u ap.).

4. CocraBneHue COTAHCHPOBAHHOTO MEHIO HA JCHb (HEACT) B
3aBUCUMOCTH OT COJEP)KAaHUS XUMHUYECKMX MAKpPO W MHKPODJIEMEHTOB B
MPOTYyKTaxX MUTAHUSI.

5. HccnenoBanue KkauecTBa MUTHEBOW BOJIBIL.

6. Hccnenoanne mpoO BOAONPOBOAHON BOJBI HA TPEAMET YCTPAHEHUS
JKECTKOCTH.

7. YCTpaHEHUE )KECTKOCTH BOJBI B CENBCKOXO3UCTBEHHON ACSITETBHOCTH.

8. KoHTponb KauecTBa TEXHUYECKON BOJIBI PA3HBIX BUJOB B COOTBETCTBHH C
metoaukamu 1o 'OCT.

9. Co3nanue NEKOPATUBHOM IITYKATYPKH.

10. [IurMeHTBI B U3CTUAX U3 CTEKIIA.

11. HccnepoBanue pa3pylIAOMIETO JCHCTBUS BOALI HA CTPOUTEIBHBIE
MaTEPHATIBL.

12. OueHka cocTOsHHSI BO3AyXa padoyeil 30HbBI CHenuaaucTa (TEXHOJOra,
CTPOMTENSE W T.M., C YYETOM OOJACTH NPO(ECCUOHATBHONW JEATEIILHOCTH) B
COOTBETCTBUM C HOPMATUBHBIMU JOKYMECHTAMHU
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2.3. OueHouyHbIe CpeaCTBA NPOMEXKYTOYHOH  arrecrauuum 1Mo
AUCHUIUINHE «XUMUSD

[TpoMexxyToUHasl arTecTauvs MO AUCHUIUIAHE «XHUMHS» MPOBOJUTCS B
(dopme sk3aMeHa. Kakblil 3K3aMEHAIIMOHHBINA OWJIET COCTOUT W3 TPEX 3a7aHUil:
1) TeopeTueckoe 3agaHUE B BUAC BOMPOCA M3 TECOPETUYECKOTO COACP KAHHS
OCHOBHOTO M MPHUKIAJHOTO MOAYJEH; 2) MpaKkTUYECKOE 3aJaHue (COCTABICHHE
YPaBHCHHUH XUMMYECKMX PEaKUMii C y4aCcTHEM HEOPraHWYECKUX  WJIU
OPraHUYECKUX BEUIECTB, B T.4. LEMOYEK MPEBPALICHUIA U KAYECTBEHHBIX PECaKLMAM
OOHapyKCHUSI, XUMUYECKUX (POPMYJT HEOPraHUUECKAX U OPraHUYECKUX BEIICCTB,
B T.4. CTPYKTYPHBIX, 3aJaHWsi [0 HOMCHKIATYpE HEOPraHUYECKUX U
OPraHUYECKUX BEIIECTB, OLEHKA U3MECHEHUS! CKOPOCTH XMMHYECKOW peakuuu u
HaNpaBJICHUS CMEUICHHWS PAaBHOBECUS C WCHOJb30BaHWEM NpuHLOMNA Jle-
[[Tarenpe; OLEHKA XUMHYECKOIO COCTaBa W OOOCHOBAHME NPUMEHUMOCTH
o0bekTa OMo- wim TexHocdepsl M T.I.), 3) pacueTHas 3aAada (pacueThl MO
YPABHCHUIO XUMUYECKUX PEAKLHIA, pacyeT MAaCCOBOM AOIH (MACChl) XUHMHUYECKOTO
ajeMeHTa (COCAMHEHMS) B MOJIEKYJIEe (CMECH), ONpeACNiCHUE MpOCTEHIei
(OpMyJIbI OPraHUYECKON MOJIEKYJIbI, UCXOAS W3 DJIEMEHTHOrO cocraBa (B %);
pacueThl TEMIOBBIX 3(PPEKTOB XUMHUUYECKUX PEAKIUil; pacyeTbl 3aBUCUMOCTH
CKOPOCTH XMMHYECKON PEAKIMKN OT KOHLICHTPALMKA U TEMIEPATYPhI U T.11.).

[TpuBeaem nmpuMep SK3aMEHALMOHHOTO OUITETA.

3ananme 1.

Kakoil pacTBOp MCHONB3YKOT [ KAYECTBEHHON PEKLMH ONPEACIICHUS
XJIOpUAOB, OPOMUIOB, HoauaoB? Hanummre ypaBHEHUs peakuuii U 0O0OCHYHTE
OTBET.

3ananmue 2.

JlaHa cxema IpeBpalleHui.

CszOH Al203, 400°_) X1 KMnO4, H20, 0-20°_) X2 HBr (u36.), t_) X3 t_) STHH —
—C,H,0

[TponuimTe BCE peakumu U onpeaenuThb Bemecrsa X1, X2, X3.

3ananmue 3.

Onpenenure MacCoBBIE JOJIM XUMUYECKMX 3JIEMEHTOB B OKCHJEC ATFOMUHUS
Al,O; 1 BbIpa3uTe UX B MPOLICHTAX.
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3aKIYeHue

Takum oOpa3om, (POHA OLECHOYHBIX CPEACTB MO JUCUUIUIMHE «XHAMHUSD»
COCTOMT M3 OLEHOYHBIX CPEICTB TEKYLIEro, PpyOeKHOro (TEMAaTHYECKOTO)
KOHTPOJIA ¥ 3aaHUNA ITPOMEKYTOYHON aTTECTALUH.

B yu4eOHO-METOIMYECKOM KOMIUIEKCE NPHUBEACHBI MPUMEPHl 3aaHUil,
KOTOPBIC SBJISIFOTCS MOJENBbHBIMU. Kaxkablii MpenogaBaTelib, B CBOKO OYEPE/lb, B
paMKax CBOEH METOAMYECKON NEATEIBHOCTH CaM MPOEKTUPYET U pa3padarbiBacT
CpeacTBa 0OyUEHUSI U KOHTPOJIS, & TAKKE BBIOMPAET METOBI M OPraHU3allMOHHBIC
(dopMmbl UCXOMs u3 OPraHU3aLMOHHO-TIEJArOTHYECKAX YCITOBHIA
00pa3oBaTeNbHOrO MpoUEcca, COOCTBEHHOTO OIBITA, YPOBHS MOATOTOBJICHHOCTH
Y MOTHBALIMU CTYJEHTOB.
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