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1. IMacnopr ¢poHaa oLleHMBaeMbIX CPeICTB

1.1. Ooaactb npumenenuss ®OC

®OC  mnpenHa3HaueH Uil IPOBEPKM  PE3yJIbTaTOB  OCBOEHUS
0011e00pa30BaTeIbHON YUeOHOM AUCHMIUIMHLL «XHUMMS» MO CIEUMAIbHOCTH

Hean u 3agauu co3ganus ®OC

Lenpto co3manuss POC sBnseTcs YCTAaHOBIEHUE COOTBETCTBUS Y4EOHBIX
TOCTKCHUM 3arIaHUPOBAHHBIM pe3yybTaTam oOy4eHMS 1o
0011e00pa3oBaTeNbHON  TUCHUIUIMHE «XUMUS» W TPeOOBAHUSM OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMBI.

®OC petiaer 3a1a4u:

KOHTPOJIb W YIpPaBICHHUE MPOLECCOM MNPHOOpPETEeHUs] OO0yYarolUMUCs
HEOOXOJIUMBIX 3HAHHWHM, YMEHHH, HABBIKOB M YPOBHSA C(HOPMHUPOBAHHOCTH
komnereHiuu, onpeaeaéHasix B ®I'OC CITO no HanpapieHHIO TOATOTOBKU U Ha
ocHoe PI'OC COQO;

- KOHTpOJb (C IOMOIIBI0 Habopa OICHOYHBIX CPEACTB) M YIIPABIICHHE
(C TIOMOIIBIO DJIEMEHTOB OOpaTHOM CBS3M) JOCTIDKCHHEM II€JICH pean3aluu
OI1O0I1, ONpeICICHHBIX B BHUJIC Habopa OOIIEKYyIbTYPHBIX,
obmenpodeccuoHaNBHBIX U MPO(HECCHOHAIBHBIX KOMIICTECHIIUN BBIITYCKHHUKOB.

Ha3znauenue goHma OLEHOYHBIX CPEJICTB: UCIOJIB3YETCS JJIS ONEPATUBHOTO
U PEeryJspHOro YNpaBJCHUS Y4YEOHOM JAESATEIBHOCTHIO (B TOM  4YHUCIE
CaMOCTOSITEJIbHOM) CTYJIGHTOB, a TakXKe MpeAHa3Ha4yeH Il OLICHKU CTEIEeHU
JOCTUKEHUS 3alJIAHUPOBAHHBIX  PE3yJIbTATOB OOYYEHHS 10 3aBEPIICHUIO
oOy4eHHs] B YCTAaHOBJIEHHON Yy4eOHBIM IaHOM QopMme: nuddepeHIrpoBaHHbIN
3a4€T.

IlepeueHp BUIIOB OLICHOYHBIX CPEJICTB COOTBETCTBYET pabouei mporpamme
JUCHUILIMHBI « X UMHUSD.

1.2. Tlnanupyemble  pe3yJbTaThl OCBOCHHSI  001Ie00pa3oBaTeJIbHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

B pesynbpTare ocBoeHUsI y4eOHOM TUCHUIUIUHBI CTYACHT JIOJKEH YMETh:

1. IInaHupoBaTh ¥ NPOBOAUTH XUMUYECKHUE IKCIIEPUMEHTHI

2. HWccnenoBaTh BeUIECTBA U MPOBEPATH TMIIOTE3bI

3. UuTepnpeTnpoBaTh pe3yabTaThl SKCIIEPUMEHTOB

4. IlpoBoauth pacu€Tbl MO XUMHUYECKUM (opMylaM ¢  YpaBHEHUSIM
XUMHUYECKUX peaKIun



5. IIporHo3upoBaTh MOCHEACTBHS XUMHUYECKUX IPUPOAHBIX, OBITOBBIX H
MIPOU3BOICTBEHHBIX IIPOLIECCOB

6. HccrnenoBaTh XUMUUECKHE SIBJICHUSI U ITPOLIECCHI OKPY KAIOIIEH Cpebl

7. WuTepripeTupoBaTh XMMHUYECKHE MPOIIECCHI B Ouocdepe

Oco0oe 3HaueHNe TUCIUILIMHA UMEET Mpu popMupoBanuu u pazButuu OK
u 1K (tabnuma 1).



Tabauna 1. Iliianupyemblie pe3yabTaThbl 0CBOeHHS 0011e00pPa30BaTeJIbHON JMCUMILVIMHBI B c00TBeTcTBUM ¢ DI'OC

CIIO u Ha ocHOBE

Koa n
HAMMEHOBAaHHUE

[li1annpyemble pe3yJabTaTbl 0CBOCHUS JUCHUILIMHBI
¢dopmupyembIx
KOMIIeTeHIUM

OO01mue JAucuunjinHapHbie

OK 01. JIP 05 B wactu Tpy10BOr0 BOCHUTAHUS: [IP6 2 BinameTh CHUCTEMOM XMMHYECKUX 3HAHHMH,
Beibupars - TOTOBHOCTb K TpPYyAYy, OCO3HAHUE IIEHHOCTH | KOTOpasl BKJIFOYAET: OCHOBONOJATAIOIINAE TTOHATUS
CIIOCOOBI MacTepcTBa, TPyAO0I00ue; (XMMHYECKHI ~ 3JIEMEHT, aTOM, DJIEKTPOHHAas
pelieHus 3a1a4 - TOTOBHOCTHh K  AaKTHUBHOM  JedTe’dbHOCTH | 000JI0UKa aToMa, s-, p-, J-3JCKTpOHHBIC OPOUTAIIH
HIV)O‘beCCHOHaHBH TEXHOJIOTUYECKOH W COLHAaIbHOW HAIpaBJICHHOCTH, | AaTOMOB, HOH, MOJICKYJIa, BAJIEHTHOCTD,
on CIIOCOOHOCTh ~ MHHUIIMUPOBATh, IUIAHUPOBATH M | DIEKTPOOTPHULIATEILHOCTD, CTENEHb OKMCJIEHUS,
ACATCILHOCTH CaMOCTOSITEIIEHO BBITIOJHATH TaKYIO JEATCILHOCTD; XUMHUYECKass CBs3b, MOJIb, MOJIApHasA Macca,
IIPUMEHUTENIBHO K | - ygrepec K pa3indHbM chepaM NpohecCHOHANIBHOM | MOISPHBIA ~ 00BEM,  YIJIEPOAHBIM  CKEJIET,
Pa3IMYHBIM JEATENBHOCTH, GbyHKIIMOHATIbHAS TPYINA, paguKan, HW30MeEpHs,
KOHTCKCTaM OBnazieHue yHUBEPCATbHBIMU YYCOHBIMU U30MEPbI, TOMOJOIMYECKMH  psill, TOMOJIOTH,

MO3HABAaTEILHBIMU JICHCTBUSMU: YIJIEBOAOPObI, KHUCIOPOA- W a30TCOAECPIKAIIUE

MP 01 a) 6a30BbIe TIOTHYECKUE ICHCTBUS:

- CaMOCTOSITEIBHO dbopMyIHpoBaTh u
aKTyaJlM3UpoBaTh MpoOJEMy, paccMaTpuUBaTh ¢
BCECTOPOHHE;

- YCTaHaBIIMBaTh CYIICCTBCHHBIA MPU3HAK WM
OCHOBAaHMS IS CpaBHEGHMS, KJIaCCU(PUKAIMH H
000011IeHNS;

- OmpenensaTh ILCIH  JACATEIbHOCTH,  3aJ1aBaTh

MapamMeTpbl U KPUTEPUU UX JOCTUKECHUS,

COCIUHCHUS, OMOJOTHYCCKH aKTHBHBIC BEICCTBA
(YrineBomwl, XUpPbI, OCIKH), MOHOMEp, IOJIUMED,
CTPYKTYPHOE€  3BEHO,  BBICOKOMOJCKYJISIPHBIE
COCIMHCHUS, KPUCTATMYCCKAs PpEIIeTKA, THITBI
XUMHYECKUX peakuuii (OKHCITUTEBHO-
BOCCTAHOBHUTEJIBHBIC, 3K30-U DJHIOTCPMUYECKHE,
peakiuu MOHHOTO oOMeHa), pacTBop,
AIIEKTPOJINTHI, HEDJIEKTPOJIUTHI,
AICKTPOMTUICCKAS] JTUCCOLMAIMS, OKHCIUTEIIb,




BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B
paccMaTpUBaeMBbIX SIBICHUSX;

- BHOCUTh KOPPEKTHBBI B JEATEIbHOCTh, OIICHUBATH
COOTBETCTBHE PE3YJbTATOB IEJISIM, OLICHUBATh PUCKU
IIOCJICICTBUH NEATCIBHOCTH,

- pa3BHUBaTh KPEATHUBHOE MBIIUICHUE TMPU PEIICHUU
YKU3HEHHBIX MPOOIeM

JIP 07 6) 6a30BBIC UCCACIOBATEIBLCKUE ICHCTBHS:

- BJaJeTh HaBBIKAMHU Y4eOHO-HCCIICTOBATEIBLCKON H
MPOEKTHON JESITEIbHOCTH, HABBIKAMHM Pa3peIICHUS
npooJieM;

- BBIABIATh INPUUYMHHO-CJICJACTBEHHBIC CBSI3M U
aKTyaJIM3UPOBaTh 3ajJauy, BBIJBUTAaTh TUIIOTE3y €€
pellIeHUs, HAXOAUTh apTYMEHTHI ISl I0Ka3aTeIbCTBa
CBOMX YTBEPXKICHHUH, 3aJaBaTh MapameTpbl U
KPUTEPUH PEILICHHUS;

- aHaJU3UPOBaTh TOJYYEHHBICE B XOJI€ pEUICHUS
3a/laui  Pe3yJIbTaThl, KPUTHYECKH OICHUBATH UX
JIOCTOBEPHOCTh, TPOTHO3UPOBAThH U3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTHh 3HAHMUS B IIO3HABATEIbHYIO U
IPAKTHYECKYIO 00JIaCTH KU3HEACATEILHOCTH;
- yMETh HUHTETPUPOBATH 3HAHUA U3
MPEIAMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIC HJICH, TIPEIaraTh OpUTHHAIBHBIC
ITOJXOJIbI M PEIICHHMS; CITOCOOHOCTh MX
HMCIOJIL30BAaHHUS B O3HABATEIBHOMN M COLIMATIbHOM
MIPaKTHKE

pa3HbIX

BOCCTAHOBHUTCJIb, CKOPOCTDH XUMHUYECCKOM pCaKknuu,
XUMHNYCCKOC paBHOBeCI/IG), TCOPHUHU M 3aKOHBI
(Teopm{ XUMHYCCKOTO CTPOCHHA OPraHUYCCKUX

BEIIECTB AM. bytneposa, TEOpUs
AIEKTPOITUTUYECKOU JINCCOIMAIINH,
nepuoguuecku 3akoH .M. MenneneeBa, 3akoH
COXpaHEHHUs Macchl), 3aKOHOMEPHOCTH,

CUMBOJIMYECKUN SI3bIK XUMHH, (DAKTOIOTUUYECKUE
CBEJICHUS O CBOWMCTBAaX, COCTaBE, IOJIYYECHUHU H
0e301acHOM UCIIO0Ib30BaHUU BOKHEUIINX
HEOPraHWYECKUX H OPraHUYE€CKHX BEIIECTB B
OBITY U IPAKTUYECKOMN JEATEIbHOCTU YEJIOBEKa;

- YMETH BBISBIITH XapaKTEPHBIC MPU3HAKU U U
B3aUMOCBSI3b U3YUYCHHBIX [IOHATUM, IPUMEHSTh
COOTBETCTBYIOLIME IMOHATHUS [IPU ONIMCAHUU
CTPOEHHUS U CBOWCTB B3aUMOCBSI3b U3yUYEHHBIX
MOHSATUN, IPUMEHATHh COOTBETCTBYIOIIUE MOHATHS
IIPY ONKCAHUU CTPOECHUS U CBOKCTB
HEOPraHUYECKUX U OPraHMYECKUX BELIECTB U UX
[IPEBPALIEHUN; BBIABIATH B3aUMOCBS3b
XUMHUYECKUX 3HAHUU C MIOHATUSIMU U
MPEJICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

I[IP6 3 yMmeTh UCHOJIB30BaTh HAWMMEHOBAHUS
XUMHYECKUX  COCIUHEHUM  MEXKIYHAPOIHOTO
COI03a TEOPETUYECKOW U IPUKIATHOM XUMHUU H
TPUBUAJIBHBIE HAa3BaHHUS BaXXHEHIIMX BEIIECTB
(aTHIIEH, alleTHIICH, TJIMIEPHH, dbeHnon,
dbopmanpaerua, YKCYCHas KUCIOTa, TJIUIMH,




yTapHbIN ra3, yrileKUCIbId ra3, aMMUak, raiieHas
U3BECTh, HETalleHasi M3BECTb, NMUThEBas coja U
JIPYTUX), COCTaBIATH (DOPMYJIbI HEOPTaHUUYECKUX U
OpraHUYECKUX BELIECTB, YPABHEHUS XUMUUYECKHUX
peakiuii, OOBICHATh WX CMBICI; TMOATBEPKIATh
XapaKTEepHbIE XHWMHYECKHE CBOWCTBA BEIECTB

COOTBETCTBYIOIIUMU DKCIIEPUMEHTAMU u
3alMCSIMUA YPABHEHUN XUMHAYECKUX PEAKIIHIM;
- YMETh YCTaHaBJIUBATh MPUHAJIEKHOCTD

W3YyYECHHBIX HEOPraHMYECKUX W OPraHUYECKUX
BEIIECTB K OINpPEJCIICHHBIM KJlaccaM W TpyIIiam
COCMHECHUN, XapaKTepU30BaTb HMX COCTAB U
BOKHEUINIME  CBOWCTBA;  ONPEAENHATH  BHUIBI
XUMUYECKUX CBA3ed  (KOBaJIeHTHas, WOHHAasi,
MeTaJJInYecKas, BOJIOPOJIHAS), THUIIBI
KPUCTaJUTMYECKUX peLIEeTOK BEILIECTB;
KJIaCCU(PHUIIMPOBATH XUMUYECKUE PEAKIINN;

- chopMUpOBATh MPEJCTABICHUS: O XUMUYECKOU
COCTaBJISIFOIIENM E€CTECTBEHHOHAYYHOM KApTUHBI
MHpa, pOJM XUMHH B TIO3HAHHM SIBJICHUUN
Opupoabl, B (QOPMUPOBAHUU MBIILIICHUS U
KyJbTYpbl ~ JIMYHOCTH, €€  (YHKIIMOHAILHOMU
IPAaMOTHOCTH, HEOOXOAUMOW  JJId  PEIICHUS
MPAKTUYECKUX 3a1a4 u 3KOJIOTUYECKHU
000CHOBAHHOTO OTHOIIICHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CPEAE;

I1P6 4 ymeTh IPOBOAUTH PACUEThI 10 XUMHUYECKUM
dbopMmysiaM ¥ YpaBHEHUSIM XUMUYECKUX PEAKIUH C
MCIIOJb30BaHNEM (DU3NUECKUX BEJTUUMH,




XapaKTEpU3YyIOIIMX BEIIECTBA C KOJTUYECTBEHHOM
CTOPOHBI: MacChl, 00beMa (HOpMabHbIEC YCIOBUS)
ra3oB, KOJIMYECTBA BEIIECTBA; UCIOIb30BaTh
CUCTEMHBIE XUMUYECKHUE 3HAHUS ISl IPUHSATUS
pElIeHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX,
CBSI3aHHBIX C BELIECTBAMU U UX MPUMEHEHHUEM

OK 02.
Hcnonws3oBatTh
COBPEMEHHBIC
Cpe/CTBa MOKUCKa,
aHanau3a u
WHTEPIIPETAIAH
uH(popmManuu u
UH(OPMAITMOHHBI
€ TeXHOJIOTUH JIJIsI
BBITIOJTHCHUS
3aa9
po¢eCCHOHATBH
OH JIeSITEIIbHOCTH

B o6nacTu ieHHOCTH HAyYHOTO TTO3HAHUS:

JIP 04 cdopMupOBaHHOCTE MHUPOBO33PEHUSI,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKu W OOIECTBEHHON MPAaKTHKU,
OCHOBaHHOTO Ha Janore KYJIbTYP,
CIOCOOCTBYIOLIIETO OCO3HAaHUIO CBOErO MecCTa B
MOJIUKYJIbTYPHOM MHUpE; COBEPILICHCTBOBAHUE
SI3bIKOBOM U UYUTATENIbCKOM KYJIBTYPHI KaK CpPEICTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMU U NMO3HAHUS MUPA;

OCO3HAHME ILEHHOCTM HAYYHOM  JEATEIbHOCTU
TOTOBHOCTb OCYILIECTBJISATh IIPOEKTHYO 151
UCCIIEIOBATEIIbCKYIO JIESTEIIBHOCTh UHAMBUIAYAIbHO
U B IpyIIIE

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMH

MMO3HABATEIILHBIMU JCHCTBUSMH:

MP 04 B) pabota ¢ undopmaruei:

- BJIQJCTh HAaBBIKAMH ITOJTYYCHUS HWH(POPMAIMH W3
UCTOYHUKOB  Pa3HbIX THIIOB, CaMOCTOSTEILHO
OCYIIECTBJISTh TOWCK, aHAIW3, CUCTEMATHU3AIUI0 H
WHTEpIpETani0 UHPOPMAIUK Pa3IMYHBIX BUIOB U
dbopm npeacTaBICHUS

- co3maBaTh TEKCThl B pa3du4HbIX (opmaTax ¢
y4eTOM Ha3HaueHuss WHPOPMAIMM U  [EJICBOU

[IP6 3 yMerp TMJIAHUPOBATH U  BBINOJHSATH
XUMHAYECKUI HKCIIEPUMEHT (mpeBparieHus
OpraHMYeCKUX  BEIIeCTB  IpPU  HarpeBaHUH,

IOJIyYCHUE OTWUIEHA W M3YYEHHE €ro CBOICTB,
KAueCTBEHHbIC PEAaKIMU HA albJETU[IbI, Kpaxmall,
YKCYCHYIO KHCJIOTY; JeHaTypaius OeJIKOB Ipy
HarpeBaHUM, BETHBIE PEaKLUU OEJIKOB; TPOBOIUTH
peaKklMi HOHHOTO OOMEHa, OIpEeAesATh Cpeny,
BOJHBIX PAacCTBOPOB, KAauye€CTBEHHbIC PEAKIIMU Ha
cylbdar-, KapOoHAT- U XJIOPUA-aHUOHBI, HA KATHOH
aMMOHMUSI; pelaTh SKCIEPUMEHTAIIBHBIE 33J1a4il 10
teMam  "Meramuel"  u "Hemeramnel") B
COOTBETCTBUU C npaBUJIaMH TEXHUKH
Oe3omacHOCTH Npu OOpallleHuH C BELIECTBAMHU U
7a060paTOpHBIM  O0OpYAOBaHHEM; TPEICTABISATH
pe3yNbTaThl XUMHYECKOTO IKCIIEPUMEHTa B (popme
3allMCU YPABHEHUWM COOTBETCTBYIOIIUX PEAKIUUA U

dbopMynupoBaTh  BBIBOJBI HAa  OCHOBE  JTHX
pe3yJIbTaToB;

[IP6 6 ymeTh aHaIM3UPOBaTh XHUMHUYECKYIO
uH(pOpMaLHIO, [OJy4aeMyl0 W3 pasHbIX

HMCTOYHUKOB (CpPEACTB MaccoBOW uH(poOpMaIu,
cetb IHTEpHET U npyTrHe);




ayMuTOpUM,  BBIOMpass  ONTUMaJbHYIO  (opmy
IPEACTABICHUS U BU3YyaJIN3allNH;

- OLIEHUBATh  JOCTOBEPHOCTb,  JETUTUMHOCTH
uHpOpMallMK, €€ COOTBETCTBUE TIPABOBBIM H

MOpaJIbHO-3TUYECKUM HOpMaM
- UCIIOJIb30BAaTh CPECTBA MHPOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEILICHUU
KOTHUTHBHBIX, =~ KOMMYHHMKATHUBHBIX U
OpraHM3aIMOHHBIX 33J1a4 ¢ COOII0ACHUEM
TpeOOBaHMI HPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH,
TUTHMEHBI, pecypcocOepeKeH s, IPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(DPOPMAIMOHHOU
0e30MacHOCTH;

- BJIAJICTh HABBIKAMU PACIIO3HABAHUS U 3AILUTHI
uH(popmanuu, THPOPMALIMOHHON 0€30MaCHOCTH
JUYHOCTH;

- [1P6 4 B1afgeTh OCHOBHBIMHM METOJaMU HAYYHOTO
MMO3HAHUSA BEIISCTB M XUMHYECKUX SBJICHUH
(mabmronenue, U3MEpeHue, AKCIIEPUMEHT,
MOJICITUPOBAHUE); YMETh MPOBOJIUTH PAacdeThl IO

XUMUYECKUM  (opmyraM U ypaBHEHUSIM
XUMUYECKUX  pEaKIUid C  HUCIOJIb30BaHUEM
buznuecKux BEJIUYMH, XapaKTepU3yIOIINX

BEILECTBA C KOJMYECTBEHHON CTOPOHBI: MACCHI,
o0beMa HOpMaJbHBIE YCIOBUA) I'a30B, KOJIMYECTBA
BEIIIECTBA; UCIIOIb30BaTh CUCTEMHbBIC XUMUYECKUE
3HAHWS TSI TPHHITHS PEIICHHH B KOHKPETHBIX
KU3HCHHBIX CUTyaIusX, CBSI3aHHBIX c
BEIIIECTBAMU U UX TTPUMEHEHUEM

OK 04.
DddexTuBHO
B3aMMO/ICUCTBO
BaTh 1 pabOTaTh B
KOJUICKTUBE U
KOMaHjIe

- TOTOBHOCTb K CaMOpPa3BHUTHUIO, CAMOCTOATCIIbHOCTHU
U CaMOOIIPpCACIICHUIO,

MP 03 OBnageHue  HaBbIKAMU  Y4EOHO-
WCCJIEI0OBATENIbCKOM, TPOEKTHOM H  COUUAIBHOMN
NEATENbHOCTH;

OBnazeHUe YHUBEPCATbHBIMU KOMMYHHUKATUBHBIMU
JICUCTBUSIMU:

JIP 07 6) coBmecTHas 1eSTeIbHOCTb:

- TOHMMATh M MCIOJb30BATh MPEUMYILIECTBA
KOMaHJAHON ¥ UHIUBUIYaJIbHOU pabOTHI;

- TpPUHUMATh 1EJIM COBMECTHOW JESITEIbHOCTH,
OPraHU30BBIBATH U KOOPJMHUPOBATH JICUCTBUS IO €€
JTOCTHUKCHUIO: COCTaBIIATH Jj1aH JICUCTBUH,

[1PG 3 yMeThb MIaHUPOBATh U BBINOIHITh
XUMHUYECKUI HKCIIEPUMEHT (TPEBpAILECHUS
OpraHUYECKHUX BEIIECTB IPY HarpEBaHUH,
MOJIyYEHHUE 3TUIICHA U U3YUYECHHUE €r0 CBOICTB,
KAUECTBEHHBIC PEAKLIMU Ha aJbJETUbl, Kpaxma,
YKCYCHYIO KUCJIOTY; IeHaTypalus OeJIKOB Ipu
HarpeBaHuy, LIBETHHIC PEaKLIUU OEJIKOB;
MPOBOJUTH PEAKLMU HOHHOTO OOMEHa,
ONPENEIATh CPENY BOOHBIX PACTBOPOB,
KaueCTBEHHbIE PEAKIUU Ha CyJib(aT-, KapOOHAT- U
XJIOPU/I-aHUOHBI, HA KATHOH aMMOHMUS;

IIP6 5 pemats 3KcrIepuMeHTAIBHBIC 3a]aYH 110




pacnpenensiaTh poJid ¢ Y4YeTOM MHEHUH y4aCTHHUKOB
00CyX/1aTh pe3yibTaThl COBMECTHON padOTHI;

- KOOPJIMHUPOBAThH U BBIMOJIHATH pabOTy B YCIOBHSIX
peaTbHOTO, BHUPTYAJBHOTO W KOMOWHHMPOBAHHOTO
B3aUMO/ICHCTBUS;

OCYUIIECTBJISITh ~ MO3UTUBHOE  CTPATETUYECKOE
NOBEJACHUE B PA3IMYHBIX CHUTYalUsIX, MPOSBISATH
TBOPUYECTBO U BOOOpakeHHUE, ObITh MHUITUATUBHBIM

OBnaziecHUE YHHUBEPCAIBHBIMU PETYJISITUBHBIMU
JIICUCTBUSIMHU:

MP 02 r) npunsitue cedst u qpyrux JrOACH:

- MPUHUMATh MOTHBBI U apTyMEHTBI APYTHX JIIOICH
MIPU aHATH3€E PE3yIbTATOB ACATEIHHOCTH;

- IpU3HABATh CBOE MIPaBO M MPABO APYTHX JIOACH Ha
OIITNOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHMUMATh MUP C TO3UIIUU
JPYTOTro YeJIoBeKa

temam "Metaiuiel" 1 "Hemeranasr" B
COOTBETCTBHH C MpaBUIAMU TEXHUKH
0€30IaCHOCTH MPU OOPAIICHUH C BEIIECTBAMU U
71a00paTOPHBIM 000PYI0BaHUEM; TTPEICTABIISITh
pe3yabTaThl XUMUYECKOT0 SKCIIEPUMEHTa B hopme
3aUCH YPaBHEHUM COOTBETCTBYIOIIUX PEAKIIUN U
(dhopMyJIMpOBaTh BEIBOJBI HA OCHOBE 3THX
pe3ynbTaToOB

OK 07.
CoJelicTBOBATh
COXPAHECHHUIO
OKpY Karolleu
Cpebl,
pecypcocoepex
CHUIO, TPUMCHSTH
3HAHUSA 00
W3MCHCHHUH
KJTUMaTa,
MPHUHIAIIBI
OEpEKITUBOTO

JIP 14 B 06;1acTH 5KOJIOTUYECKOTO BOCTIMTAHMUS:

- c(hOopMHUPOBAHHOCTH DKOJIOTUYECKOW KYJIBTYpHI,
IIOHUMAHHUE BJIUAHUSA COLUAIBHO-DKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLMAIIBHOU
Cpenbl, OCO3HaHWE  TrJ00aJBbHOTO  Xapakrepa
AKOJIOTUYECKUX TPOOIIEeM;

- IUTAHUPOBAHUE U OCYLIECTBJICHHE JCUCTBUM B
OKpYXaIed Cpele Ha OCHOBE 3HAHUS UEJeu
YCTOMYHUBOTO PAa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATHUE INCUCTBUN, NPUHOCSIIUX BpE
OKPYKAIOIIEU CPELE;

- yMEHUE [MPOTHO3UPOBATH  HEOIArONpHUSITHHIC

[IP6 1 cdopmupoBaTh MpeACTaBICHUS: O
XUMHUYECKON COCTaBJIIOLIEN
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMUU
B TO3HAHWH SIBICHUHN MPUPOIBI, B (POPMHUPOBAHUN

MBIIUIEHUS W KYyJbTypbl  JIMYHOCTH, €€
(GyHKUMOHAJIBHOM TI'PaMOTHOCTH, HEOOXOIUMOM
JUISL  pelieHuss ~ NpaKkTUYECKUX  3aJady U

DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K
CBOEMY 37I0POBBIO U IPUPOTHON CPEIE;

I1P6 5 ymeTh coOr01aTh MpaBuUIa SKOJIOTUYECKH
1[EJIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYAOBOMH

ACATCIIbBHOCTH B LCJIAX COXPAHCHUA CBOCTO




IPOU3BO/ICTBA, AKOJIOTUYECKHUE TIOCIEJACTBUS MPEANPUHUMAEMBIX | 30POBbS U OKPYKAIOIIEH MPUPOTHOMN Cpeibl;
3¢hHEeKTUBHO JEHUCTBUM, TPEIOTBPAIIATh UX; YUYHUTBIBATh ONTACHOCTH BO3/ICHCTBUS HA )KUBBIC
JIEHCTBOBATH B - pacllupeHue OMbITa JACSATEIBHOCTU YKOJIOTMUECKOU | OPraHU3Mbl ONPE/ICIICHHBIX BEIIECTB, TOHUMAs
Ype3BbIYATHBIX HaIpPaBJIECHHOCTH; CMBICII TTOKa3aTelis MPeAeTIbHON JOIMYCTUMOMN
CUTYyaLUsIX MP 03 OBJIJICHUE HaBBbIKAMU y4eOHO- | KOHLIEHTPALUH

HCCIIEIOBATENIbCKOM, MPOEKTHOM W  COLMAJIbHOU

NEeSITENbHOCTH,

[1K 2.10. JIP 09. 'oToBHOCTH 1M cIOCOOHOCTH K 00pa3oBanuto, | ITP6 1 ChopMHPOBaHHOCTE IPEACTABIEHUI O
OdopmisaTe B TOM YHCIIe CaMOOOPa30BaHUIO, HA IPOTSHKEHUH MeCTE€ XUMHUHU B COBPEMEHHOW HAy4YHOU KapTHUHE
JOKYMEHTBI O BCEU JKM3HU; CO3HATEIbHOE OTHOILICHHUE K MHUpa; TOHUMAHHE POJIK XUMUU B ((OPMUPOBAHUU
MIPOBEICHUUN HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO Kpyro3opa v pyHKIHOHAIBHOU TPaMOTHOCTH
peMOHTa yCHEIHON MpodecCHOHATbHOM 1 00IIECTBEHHOM YeJI0BEKA PEIICHUS MPAKTUYECKUX 3a]1ay;
CEJILCKOXO3SIMCTB | IEATEIbHOCTH. [1PO 3 Bnanenue oCHOBHBIMU METOJAMU
eHHOM TexHUKU ¥ | JIP 13. Oco3HanHBIi BbIOOp Oyaymiel IpoecCuu U | HAay4HOTO MO3HAHKS, UCIIOIb3yEMBIMU B XMMUHU:
00opy10BaHuA, BO3MOXKHOCTEH peain3alnu COOCTBEHHBIX HaOJI0ICHNE, ONTUCAaHUE, U3MEPEHUE,

COCTAaBJISITh YKU3HEHHBIX MJIAHOB; OTHOILIEHUE K HKCIIEPUMEHT; YMEHHE 00pabaThiBaTh, OOBSICHATH
TEXHUYECKYIO poheCCUOHAIBHOM JIEITEILHOCTH KaK PE3yNbTAaThl TPOBEJACHHBIX OIBITOB U JIeTaTh
JOKYMEHTALUIO BO3MO>XHOCTH YYaCTHUsI B PEIICHUU JTUYHBIX, BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSITh
Ha CIIMCaHue 00I111€CTBEHHBIX, TOCYIAPCTBEHHBIX, METO/Ibl MO3HAHUS IPU PELICHUH MPAKTUYECKUX
CEJIbCKOXO3SIMCTB | OOIICHAIIMOHATLHBIX MTPOOJIEM. 3a/1ay;

€HHOM TeXHHUKHU,
HETIPUTOJHOU K
IKCIUTyaTalluH,
TOTOBUTH
MPEJIOKEHHUS 110
MTOBBIIIIEHUIO

s pexkTHBHOCTH
TEXHUYECKOTO
oOCTy>KUBaHUS U

MP 01. YMeHne caMOCTOSITEILHO ONPEEIIATh 1eIn
JIEITEJIBHOCTH ¥ COCTaBJIATH IUIAHBI JIESITEIbHOCTH;
CaMOCTOSITEIIHO OCYIIECTBIISATh, KOHTPOJIUPOBATH U
KOPPEKTHUPOBATh ACATEILHOCTD; HCIOJB30BaTh BCE
BO3MOYKHBIE PECYPCHI JUISI TOCTHKCHUS
MOCTAaBJICHHBIX IIEJIEH U peain3alliy IJIaHOB
NeATEILHOCTH, BBIOUPATh YCIICITHBIC CTPATETUH B
Pa3ITUYHBIX CUTYaITHSIX

MP 03. Biragenre HaBbIKaMH IIO3HABATEIHHOM,

[1P6 5 Bnanenue npaBuiiaMu TEXHUKA
0€30MacCHOCTH MPU UCIIOIb30BaHUU XUMUYECKHUX
BEILIECTB;

ITP6 6 ChopmHupoBaHHOCTH COOCTBEHHOM
MO3UIIMYU IO OTHOLIEHUIO K XUMHYECKOMN
uH(dOpMaIUH, OTy4YaeMO U3 pa3HbIX
HMCTOYHHKOB




pEMOHTA
CEIIbCKOXO03SIMCTB
€HHOM TeXHUKH U
000py10BaHUS B
OpraHu3allvi.

yueOHO-HCCIIeIOBATEIbCKON U MPOEKTHON
NeSTeIbHOCTH, HABBIKAMHU Pa3pellieHus MpoOem;
CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEIlICHUs MPAKTUYECKUX 3a]1ad,
PUMEHEHUIO PA3TUYHBIX METOJIOB MTO3HAHUS

B CO3JaHMM HOBOU 0a3bl MaTEPUAIBHON KYJIBTYPHI,
B PEIICHUH I100aTBHBIX TPOOJIEM YCTONYUBOTO
pPa3BUTHUS YEIOBEUYECTBA




1.4. XapakTepucTHKH OIIEHOYHBIX CPEICTB

=

HaumenoBa
HHe
OIIEHOYHOT'0
cpeacTsa

KpaTtkas xapakTepucTHKAa OLIEHOYHOI0 CPe/ICTBA

KoHTposbHas
pabota

KoHTponbHble paboThl MPOBOJATCS C LEIbI OINpPEAETICHUS
KOHEYHOTO pe3yibTara B OOY4YEeHMHM IO JIaHHOM TeMe WIH
paszeny, NO3BOJSAIOT KO HTPOJIMPOBATh 3HAHUS OJHOTO M TOTO
Ke Marepuana HeogHokpaTHo. LlemecooOpa3sHO MPOBOAUTH
KOHTPOJIbHBIE  paboThl  pasnuyHoro Buaa. C  mOMOIIbIO
MIPOMEKYTOUHON KOHTPOJBHOW pabOThI MPOBEPSIETCS YCBOCHUE
oOyJarouMMucs Marepuana B TMEPUOJ HU3YYECHHS TEMBL.
HToroBasi KOHTpOJbHAs pabOTa MPOBOJUTCS C LEJIbIO IPOBEPKU
3HaHMM M YMEHUU II0 OTHEJIBbHOM TeMe, Kypcy. JlomamHss
KOHTpOJIbHass padoTa MpHU3BaHAa CHCTEMAaTU3UPOBAaTh 3HAHMS,
MO3BOJISIET TOBTOPUTH M 3aKpenuTh Marepuan. llpu ee
BBINIOJIHEHUN OOY4YaroIIMecsi HE OrpaHUYEHbl BPEMEHEM, MOTYT
UCIIONBb30BaTh  JIIOObIe  yueOHble  mocoOusa.  Kaxmomy
oOydaroniemycsi J1aerca CBOW BapuUaHT pabOThl, B KOTOPBIA
BKJIIOYAIOTCS ~ TBOpYECKME 3ajaHus s (GOPMHUPOBAHUSA
0003HaYEHHBIX KOMIIETEHTHOCTEH.

Koncnekr

Koncnekr mo3Bossier (QopMUpOBaTH W OLIEHHWBATH YMEHUS
oOyyaronuxcs 1o nepepadoTke nHPopMaluu.

[IpakTnuec
Kas paboTa

[IpakTnueckass paboTa — 3TO 3aJaHuE JIJs CTYJIEHTa, KOTOPOE
JOJDKHO ~ OBITh ~ BBIMOJIHEHO TI0  TE€ME,  OMpeeiIeHHOMN
npenojasareneM. llpenmomnaraercs Takke UCHOJIb30BaHUE
PEKOMEHJIOBAaHHOM WM JIUTEpaTypbl TMpU MOATOTOBKE K
OpakTUYeckol paboTe W IUlaHa HW3Yy4YeHUs MaTepuana.
PaccmarpuBaemoe 3amaHue B pAAE  CIyY4aeB  BKIIOYAET
JOTIOJTHUTENBHYIO MPOBEPKY 3HAHMI CTYAEHTa — IOCPEICTBOM
TECTUPOBAHUS WJIH, HANpUMEpP, HAIMCAaHUA KOHTPOJBHON
paboTHI.

['maBHas 1enb NpoBeAEHUs MPAKTUUYECKON pabOThl 3aKIH0YaETCs
B BBIPA0OTKE y CTyACHTA MPAKTUYECKUX YMEHUM, CBSI3aHHBIX C
0000IlIeHNEM UM HWHTEpOpeTalrel TeX WIM HHBIX Hay4YHBIX
matepuasioB. Kpome TOro, OXugaercs, 4YTO pe3yJbTaThbl
NPAaKTHYECKUX 3aHATUN OyIyT BHOCIEACTBUU HCIIOJIB30BAThCS




O6y‘—IaIOH_II/IMI/IC$I JJIA OCBOCHHA HOBBIX TCM.

Jlaboparop
Has paboTa

VY4eOHoe 3aHATHE, B paMKaX KOTOPOTO OCYIIECTBIISIETCS TOT WIH
VHOU HAay4YHBIN

DKCIIEPUMEHT, HANpPABJIICHHBI Ha IIOJYYEHUE pE3YyJIbTaTOB,
MMEIOIIMX 3HA4YeHUE C TOYKH 3PEHHUs YCHEIIHOTO OCBOCHUS
CTYJAEHTaMH y4eOHOU MPOrpaMMmBl.

B nponecce naboparopHoit pabOThI CTYACHT:

— M3y4aeT IMPAKTUYECKUM XOJ TeX WM HHBIX NPOLECCOB,
HCCIIEYyET SIBJICHUS B PAMKAX 3aJaHHOM TEMbl — IPUMEHSA
METO/Ibl, OCBOCHHBIE HA JICKIUSX;

— CONIOCTABJISIET PE3yJIbTAThl KOHLEIILINAMY;

— OCYILECTBISICT MHTEPIPETALUI0 HTOrOB JIADOPATOPHOU

pa6OTBI, OOCHUBACT IIPHUMCHHMOCTD IIOJIYYCHHBIX OJAHHBIX Ha
IMPAaKTHUKEC, B KAYCCTBC UCTOUYHUKA HAYYHOT'O 3HAHM.

Ketic-
3aIaHue

[Ipo6nemHoe 3anaHue, B KOTOPOM OOydYaromeMycs mpeajiaratoT
OCMBICIIUTh peajbHyl0 MPodhecCHOHATbHO-OPUEHTUPOBAHHYIO
CUTYaIHI0, HEOOXOIUMYIO JIsl PEIISHUS JAHHOU MPOOIIeMEI.

Tecr

Cucrema CTaHAAPTU3UPOBAHHBIX  3aJ[AHUM, IO3BOJISAIOIIAS
ABTOMATU3UPOBATh MPOLEAYPY HU3MEPEHUS YPOBHS 3HAHUU WU
yMEHUI 00y4Jaromierocs.

3auer
OIIEHKOU

KoHTponsHOE  MepompusiTie, KOTOpPO€  IPOBOAMTCA IO
OKOHYAHMIO M3YyYEHHUs JUCLUIUIMHBI B BUJE, IPEAYCMOTPEHHOM
y4€OHBIM IJIAHOM.




Tab6auuna 2. @opMbl KOHTPOJISI M OLIEHUBAHUS (POPMHUPYEMBIX KOMIIETeHIM

Kon u HauMeHOBaHUE Paznmen/Tema Bxonnoiu Tekymmui KOHTPOJIb Py6exnsiii | Ilpome
(hopMUpyEMBIX KOMIIETEHIIUN KOHTPOJIb KOHTPOJIb | )KyTOYH
ast
aTTecra
st
OuLeHo4YHOEe CpeaICTBO
OK 01. Bei6upats criocoos! Paznenl. Tema 1.1, 1.2, | tect (pOHTANBHBII ONPOC; OLICHKa 3auer c
perienms 3aau Paznen 2 Onenka Tecta KOHTPOJIbHBI | OLIEHKOU
MPOdECCHORATHHOI Tema 2.1 2.2, Paznen 3 - OIIEHKA ITPAKTUYECKUX padoT X pabor;
CATETBHOCTH Tema 3. 1., 3.2 - OLIEHKA BBITIOJTHEHUS
PHMEHUTENBHO K Paznen 4 Tema 4.1. 4.2 1abopaToOpHBIX paboT;
pPa3TUIHBIM KOHTEKCTaM Pasnen 5, Tema 5.1, 5.2
Pasnen 6 Tema 6.1
Pasnen 7 Temnr 7.1, 7.2,
Pasgen 8 Temnr 8.1, 8.2,
8.3 Paznen 9 Temnr 9.1,
9.2,9.3,94
OK 02. Ucnonp3oBaTh Paznen 1. Tema, 1.2, (bpOHTANBHBII OTIPOC; OLICHKA
COBPEMEHHBIE CPEJICTBA Pazngen 3Tema 3. 1 Ouenka Tecta KOHTPOJIbHBI
IIOMCKA, aHAJIN3a U Paznen4 Tema 4.1.4.2 , - OIICHKA [TPaKTUYECKUX padoT X paboT;

MHTEpHpeTauu
uH(popmaIuu, u
MH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIS
BBITIOJTHEHMS 3a/1a4
npogecCuoHaIbHON
JeSITeIbHOCTH

Pa3nen 5, Tema 5.1, 5.2
Pa3zgen 6 Tema 6.1
Pazgen 7 Temsnr, 7.2, 7.1
Temsr 8.1, 8.2, 8.3
Pa3zgen 9 Temnr 9.2, 9.3,
9.4

- OIICHKA BBITIOJTHEHUS
nabopaTopHBIX paboT;




OK 04. DddexTnBHO

Pa3znen 6 Tema 6.1

B3aMMOJICCTBOBATH U OreHka
paboTaTh B KOJUIEKTUBE U KeMcoB
KOMaH/1e
OK 07. ConetlictBoBaTh (bpoHTaNBHBIHN OMPOC; Ouenka
COXPaHEHUIO OKPY KaIOIIeH Pasnen 3 Tema 3.1 - OIICHKA MTPAKTUYECKUX padoT  [KOHTPOJIHHOU
cpensl, Pasnen 6 Tema 6.1 - OLICHKa B%:IHOJ'IHGHI/IH padoTHI
pecypcocOepekeHuto, Pasnen 9 Temsr 9.3.9.2, 1a00paTOPHBIX PadoT; OHUCHKa
MPUMEHSTH 3HAHUS 00 9.4 KENCOoB
M3MEHEHUU KIIMMaTa,
MPUHITUITBL OEPEXKIIUBOTO
MIPOU3BOICTBA, 3P(HEKTUBHO
NEUCTBOBATH B
YpE3BbIYANHBIX CUTYAIUSIX

[1K 3.2. OcymiecTBIsATh Paznen 6 Orenka
HAJ30p U KOHTPOJIb 3a KENcoB

Tema 6.1

COCTOSIHUEM U
AKCIUTyaTaluen
AJIEKTPOOOOPYIOBAHUS,
aBTOMATU3HPOBAHHBIX U
POOOTHU3UPOBAHHBIX CUCTEM
Ha CEJIbCKOXO035IMCTBEHHOM
PEATPUATHH

Pazgen 9 Temsr 9.3,9.2,
9.1,9.4,95




3. Kpurtepuu ouennBanusi pOpMUPYyeMbIX KOMIIETEHIM A

Kpurtepuu oueHKk# y4e0HOI 1eATEeJIbHOCTH 10 XUMUU

Pe3ynpraTomM MpoOBEpKH YpOBHS YCBOCHHS y4eOHOTO MaTepuaja SBISICTCS
otMmeTKa. [Ipu orieHke 3HaHUI ydamuxcsi mpeArnoiaraeTcsi oopanaTts BHUMaHUE Ha
MPaBUJIBHOCTh, OCO3HAHHOCTb, JIOTUYHOCTh M JOKa3aTEIbHOCTh B H3JI0KCHUU
Marepuana, TOYHOCTh UCIIOJIb30BaHUs XUMUYECKOM TEPMUHOJIOTHH,
CaMOCTOSITENIBHOCTh ~ OTBETA. OueHka  3HaHUM  OpeAnojiaraeT  ydér
UHAVMBUIYAbHBIX OCOOEHHOCTEHW yuamuxcs, auddepeHnnpoBaHHbIN MOAX0A K
OpraHu3aluu padoThI.

Hcxons u3 moCTaBIEHHBIX 1ENEN, YUUTHIBACTCS:
* [IpaBUIBHOCTh U OCO3HAHHOCTH W3JI0KEHUS COJCPIKAHUS, TOJHOTY PACKPBITHUS
MOHATHUM, TOYHOCTh YIOTPEOJIECHUS HAYYHBIX TEPMHUHOB.
* CrerneHb (POpMHUPOBAHUS MHTEIUICKTYAIbHBIX U O0IIEyIeOHBIX YMECHHM.
* CaMOCTOATEIIFHOCTb OTBETA.
* PeueBy1o rpaMOTHOCTB Y JIOTUYECKYIO MMOCIIEI0BATENIBHOCTH OTBETA.
Kpurepuu ouieHKHM KOMRbIOmMePHOIl npe3eHmayuu.

Ne Kputepun onenku 0a | oneH
n/ JUT | Ka

n BI

1. | KommnbroTepHass mpe3eHTaluss COOTBETCTBYET IeNsIM M 3amadam | 9 | Orim

JUCHUITIIINHBI, COACPIKAaHHC MMPE3CHTAINH ITIOJTHOCTBIO YHO
COOTBCTCTBYCT 3asiBJICHHOM TEMC, pPAaCCMOTPCHBI BOIIPOCHI 110
HpO6J’ICMC, CH&fII[BI PpaCIIOJIOKECHbI JIOTUYHO, ITOCJICIO0BATCIILHO,
3aBCPIIACTCA IMPC3CHTANA YCTKHNMH BBIBOJdAMU.

2. | KomnproTepHasi mpe3eHTarusl COOTBETCTBYET IemsiM W 3amadam | 4 | Xopo
JUCUUIUINHBL, coJiepKaHue IIpe3eHTalnn IIOJIHOCTBIO 110

COOTBETCTBYET 3asIBJICHHOW TeMe, 3asBJICHHAs TeMa pacKpbITa
HEJ0CTaTOYHO IOJIHO, IpU O(OPMIICHUH IPE3EHTALUA UMEIOTCS

HEJOYETHI.

3. | KomnproTepHas mpe3eHTalys COOTBETCTBYET IEJsIM M 3amadaM | 3 | YI0B
TUCHUIUIMHBI, HO €€ COJEp)KaHWE€ HE B TMOJHOW MeEpe JIETBO
COOTBETCTBYET 3asBJICHHOM TEME, 3asBJIECHHAs TE€Ma PaCKpbITa purten
HEJIOCTATOYHO TI0JTHO, HapylLIeHa JIOTUYHOCTD u bHO

IMoCJacaA0BATCIbHOCTL B pACIIOJIOKCHUHN CJIali0B.

4. | IIpezenTanus HE  COOTBETCTBYeT IelsM ®W  3agadam | 2- | Heyn
JTUCIHILTAHBI, COJIEP)KaHNe He COOTBETCTBYET 3asBiicHHOMW Teme n | O | oBier
M3JI0’KEHO HE HAYYHBIM CTHUJIEM. BOPUT
€JIbHO




Kputepuu ouenku pedepatoB, KOHCIEKTOB:

Ne Kputepun onenku 0a | oreH
n/ JUI | Ka
n BI

1. | CooTBercTBHE MLIENIAM M 3aJadyaM JUCUHUIUIMHBI, aKTyalbHOCThH | 9 | OTim
TEMbI U paccMaTpUBAEMBbIX MPOOJIEM, COOTBETCTBUE COJEPIKAHUS YHO
3asBJICHHOM TeMme, 3asBJICHHAs TeMa IMOJHOCTBIO PACKPHITA,
pPacCMOTpPEHHUE JAMCKYCCHOHHBIX BOIIPOCOB IO  MpoOlieme,
COTIOCTAaBJICHBI PA3JIMYHBIC TOYKH 3PECHHSI 10 PACCMaTPUBAEMOMY
BOIIPOCY, HAYYHOCTh SI3bIKA H3JIOKEHUS, JIOTUYHOCTh U
MOCIIeI0BAaTEIbHOCTh B U3JI0KCHUU MaTepuaa,
KOJTMYECTBO  HCCIEAOBAHHOM JIUTEPATyphl, B TOM YHUCIE
HOBEHIITMX HWCTOYHUKOB TO TIPOOJIEME, UYETKOCTh BBIBOJIOB,
odopmiieHHE paboThI COOTBETCTBYET MPEIBSABISIEMBIM
TpeOOBaAHUSIM.

2. | CooTBeTCTBHE IIESIM W 3aJadaM JUCIUIUIMHBI, aKTyalbHOCTH | 4 | Xopo
TEMbI U paccMaTPUBAEMBIX MPOOJIEM, COOTBETCTBHE COJEPKAHUS 110
3asBJICHHOM TeMe, HAYyYHOCTh S3blKa W3JIOKECHUsSI, 3asBJICHHAS
TE€Ma PACKpPbITa HEJIOCTATOYHO IOJHO, OTCYTCTBYIOT HOBEHIIIHE
JUTEPATypHbIE HCTOYHUKH IO TMpobiieMe, Mpu o(OpMICHUN
pabOThI UMEIOTCSI HEJIOUETHI.

3. | CooTBeTCTBHE MEMsAM M 3ajJadaM JUCIHIUIAHBI, cojaepkanue | 3 | YIoB
paboThl HE B TOJHOW MeEpe COOTBETCTBYET 3asiBICHHOUN TeMme, JIeTB
3asiBJICHHAs] TeMa PaCKPhITa HEJOCTATOYHO TOJIHO, UCTIOJIB30BAHO OpUT
HEOOJBIIIOE KOJIMYECTBO HAYYHBIX HMCTOYHUKOB, HapylIeHa eJIbH
JIOTUYHOCTh M TIOCTIEIOBATEIBHOCTh B M3JIOKCHHU MaTepuaa, 0
1pu oopmiIeHUH PabOThl UMEIOTCSI HEJJOYETHI.

4. | PaboTa HE COOTBETCTBYeT IeNsM M 3ajJadaM JTUCIUIUIMHGBL, | 2- | Heyn
coJiep’kaHue pabdoOThl HE COOTBETCTBYeT 3asBicHHOHW Teme,| O | oBie
coJiepkaHue pabOThl U3JI0KEHO HE HAYYHBIM CTHIIEM. TBOP

uTen
BHO
Kpurepuu oueHku koHmponsHoit pabomoi:

Ne Kpurepun onenku Oan | oue

n/ Jbl | HKA

n

1. | Kontponbhas pabora mpencraBiieHa B YCTaHOBIEHHBIM cpok w | 5 | Ot
opopMieHa B CTPOTOM COOTBETCTBHM C  HW3JI0O)KCHHBIMU WYH
TpeOOBaHUSIMU; 0
- MOKa3aH BBICOKWW YPOBEHBb 3HAHUS M3YUYCHHOT'O MaTepuasa
10 3aJJaHHOW TEME, NPOSIBJICH TBOPUYECKUM MOJIXO ITPHU OTBETE HA




BOIIPOCHI, YMEHHUE TIyOOKO aHaJU3MPOBATh MPOOJIEMY M JCNIaTh
00001IaI0IIKE BBIBOIBI;

- paboTa  BBIIOJHEHa TPaMOTHO C TOYKH  3pEHUS
IIOCTABJICHHON 3ajauyd, T.e. 0€3 OIMHOOK U HEIOYETOB WU
JOITYIIICHO He 00JIee 0JTHOTO HeJ0veTa.

2. |- KOHTpOJIbHAast paboTa TMpelncTaBieHa B yCTaHOBJIEHHbIH | 4 | Xop
Cpok u odopmieHa B COOTBETCTBUU C  H3JIOKEHHBIMH o111
TpeOOBAHUIMU; 0
- MOKa3aH JOCTAaTOYHbIA YPOBEHb 3HAHUS U3YyYEHHOTO
MaTepuayia Mo 3aJlaHHOM TeMe, MPOSBICH TBOPYECKUU MOAXOJ]

Opy OTBETE Ha BOIPOCHI, YMEHHUE aHAIM3UPOBaTh MPOOJIEeMy U
JieJiaTh 0000IIAIOIINE BBIBOIBI;

—~ paboTa BBITIOTHEHA MTOJIHOCTHIO, HO JIOMYIIEHO B HEHl:

- a) He OoJiee 0JJHOM HEerpyOoil OIIMOKHU U OJTHOTO HEJ0YeTa
0) unu He 0oJiee IBYX HEI0YETOB.

3. |- KOHTpPOJIbHass paboTa TpeICTaBiIeHa B YCTAHOBJICHHBIH | 3 | Yo
CpOK, Ipu OGOpMIEHUHU pPaOOTHl AOMYIIEHbl HE3HAYUTEIbHBIE BJIC
OTKJIOHEHHUSI OT U3JI0KEHHBIX TPEOOBaHUMH; TBO
- MOKa3aHbl MUHUMAaJbHbIE 3HAHUA IO OCHOBHBIM TEMaMm puT
KOHTPOJILHOM pabOThI; eJlb
- BBITIOJIHEHO HE MEHEE MOJIOBUHBI PAOOTHI WM JOMYIIEHBI B HO
HEeu
a) He OoJiee ABYX IpyObIX OMIMOOK,

0) He OoJiee OHOM rpyOOi OMIMOKH M OJTHOTO HEJI0YETa,
B) He OoJiee ABYX-TpeX HErpyObIX OLIMOOK,

') ogHa HerpyOas omuoKa ¥ Tpy HEJ0YeTa,

1) IPU OTCYTCTBUM OMIMOOK, 4—5 HET0UEeTOB

4. |- YHCI0 OMMOOK W HEAOYETOB MpeBocxoauT Hopmy, mpu | 2-0 | Hey
KOTOPOM MOKET OBbITh BBICTABJIEHA OLIEHKA «YAOBJIETBOPUTEIHHOY JIOBJI
WJIH €CJIM TIPaBUIIHHO BBHITIOJTHEHO MEHEE MOJIOBUHBI PabOTHI; €TBO
- €CJIM CTYACHT HE MPHUCTyNaJl K BBINOJHEHUIO pabOTHI WIIH pute
MIPaBWJIHLHO BBIMOJHUI HEe OoJiee 10 mpoI1IeHTOB BCEX 3aIaHUM. JILHO

Kpurepuu oueHKM NpakTH4ecKou padoThbI:

Ne Kpurepuu onenku Oan | ore

n/n Jbl | HKA

1. | - mpakTudeckoe 3amaHue BBITIOJIHEHO B yCTaHOBIIGHHBI | S | Ot

CpOK C MCIOJIb30BaHUEM PEKOMEHIALMM MpernoaaBaTes; UYHO
— TOKa3aH BBICOKMH  ypOBEHb  3HAHWUS U3y4EeHHOTO
Marepuaia 10 3aIaHHOU TEME,

— TMPOSABJIEH TBOPYECKUN TOAXO/,
— yMeHHMe TJIyOOKO aHaJIM3UpOBaTh MpoOieMy U JejaThb
00001I1aroNIHe MPAKTHKO-OPUEHTUPOBAHHBIC BHIBOJIBI;




— paboTa BhIMOJIHEHA 0€3 OMMOOK U HEIOYETOB WJIM JOIMYIICHO
He 0oJiee OHOTO HeJoueTa.

2. | - IpakTUYECKOE 3aJaHHE BBIIIOJIHEHO B ycraHoBieHHbld | 4 | Xop

CpOK C MCTIOJIb30BaHUEM PEKOMEH AN MPEITo1aBaTes; 01110

— TIOKa3aH  XOpOIIWH  ypOBEHb  BIAJCHUS  HU3YYCHHBIM
MaTepraioM I0 3aJJaHHOU TeMe,
— paboTa BBITNOJHEHA IMOJHOCTHIO, HO JIOMYIIEHO B HEMl:
a) He 0oJiee OJTHOM Herpy0oil OMOKHU U OJHOTO HeJoueTa
0) v He 0oJsiee ABYX HEI0YETOB.

3. | - mpakTH4YecKoe 3aJaHue BBITIOJTHCHO B YCTaHOBJIECHHBIM | 3 | Y10

CpOK C YaCTHYHBIM HCIOJH30BAaHUEM PEKOMEHIAIHMA BJIC

MperoaBaTeis; TBO
— TIPOJAEMOHCTPUPOBAHBI MUHUMAJIbHBIE 3HAHUS TI0 OCHOBHBIM puT
TeMaM M3y4eHHOTO MaTepHaa, eJlb
— BBITNIOJIHEHO HE MEHEE IMOJOBUHBI PaOOThI WM JOIMYIICHBI B HO
Hel a) He 0oJiee IBYX rpyObIX OMIHMOOK,
0) He OoJiee OJHON TpyOOIl OIMIMOKK M OJIHOTO HEI0YeTa, B) HE
OoJee ABYX-TpeX HErpyObIX OIINOOK,
r') oJHa HerpyOas omumOKa ¥ TpU HEAOYETa, 1) IPH OTCYTCTBUU
oImMO0K, 4—5 HeI04YEeTOB

4. |- uucmo ommMOOK W HEAOYETOB mpeBocxoauT Hopmy, npu | 2-0 | Hey
KOTOPOH MOKET OBITh BHICTaBJICHA OIIEHKA «YAOBICTBOPUTEIIHHO JIOBJT
WJIM €CJIA TTPaBUJILHO BBIITOJTHEHO MEHEE TTOJIOBUHBI 33]IaHUS; €TBO
— €CJIM CTYJIEHT HE NPHUCTYIMajd K BBINOJHEHUIO 3aJlaHUsS WIH pute
IPaBUJILHO BBITTOJIHWI HE O6oJiee 10 mpoIleHTOB BCeX 3alaHUi. JILHO

KpuTepun oueHKH YCTHBIX OTBETOB

Ne Kpurepun onenkn 0a | oueH

n/ JUT | Ka

| BI

1. | 1. Tloka3piBaeT TIyOOKOE W TIOJIHOE 3HAHWE W MOHMMaHHUe Bcero 5 | Otmm
00BEMa MPOrpaMMHOTO MaTepHaia; MOJTHOE IIOHUMaHHUE CYIITHOCTH YHO

paccMaTpuBaEeMbIX TIOHSTUW, SBJICHUA © 3aKOHOMEPHOCTEW,
TEOPUH, B3AUMOCBS3EH.

2. YMeeT COCTaBUThH TMOJHBIM W TMPABUIBHBI OTBET HAa OCHOBE
W3y4YEHHOr0 MAaTepualia; BBIACIATH IJIABHBIE  IIOJIOXKECHHS,
CaMOCTOSITEIIEHO MOATBEPKAATh OTBET KOHKPETHBIMU
npuMmepamu, (akTamMu; CaMOCTOSTEIBPHO W apTyMEHTHPOBAHO
Jenatb — aHaiuu3,  OO0OOIIEHWS, BBIBOABL. Y CTAHABIMBATH
MEXIpeIMETHbIC (HA OCHOBE paHee MPUOOPETCHHBIX 3HAHUN) U
BHYTPUIIPEAMETHBIE CBSI3U, TBOPUYECKU INMPUMEHSTH MOJYYCHHBIE
3HaHUA B HE3HAaKoMoM cutryauuu. IlocnenoBarenbHO, YETKO,

CBSI3HO, OOOCHOBAaHHO U 0€30mHMO0YHO H3JIaraTh Yy4eOHbBIN




MaTepuai; JAaBaTh OTBET B JIOTUYECKOW TOCIIEIOBATEIBHOCTH C
UCTIOJIb30BaHUEM TPUHATON TEPMUHOJIOTHH; IeTIaTh COOCTBEHHBIE
BBIBOJIBI;, (DOPMYIIHPOBATH TOYHOE OIPEICIICHUE U UCTOJIKOBAHHE
OCHOBHBIX TOHSTHH, 3aKOHOB, TEOPUI; TIPU OTBETE HE TTOBTOPSTH
JIOCTIOBHO TEKCT y4eOHMKA; M3JlaraTh MaTepuan JUTepaTypHBIM
S3BIKOM;  TPAaBWJIBHO U OOCTOSITENILHO  OTBeUaTh  Ha
JOTIOJTHUTENbHBIE ~ BOMPOCHhl  yuutens. (CaMOCTOSTENbHO |
paIMOHAIIPHO HCITOJIB30BaTh HATJISIIHBIE TOCOOMS, CIPaBOYHBIE
MaTepHuabl, y4eOHUK, JOTIOTHUTEHHYIO JUTEpaTypy,
MEPBOUCTOYHUKH; TIPUMEHSITh CUCTEMY YCIOBHBIX 00O3HAaYCHUM
MIPU BEJICHUH 3aITUCEH, COMPOBOKIAIOIINX OTBET; UCIIOJIb30BaHHE
JUTSI TOKa3aTeIbCTBA BHIBOIOB M3 HAOJIIOICHUH U OTIBITOB.

3. CamocCTOsATenhHO, YBEPEHHO H 0€30IMO0YHO MPUMEHSIET
MOJIYYCHHBIC 3HAHUS B PEIICHUH TMpoOJeM Ha TBOPUYECKOM
YpOBHE; JOIyCKaeT He Oojiee OJAHOro HeaouéTa, KOTOPHIU JIETKO
UCIIPABJISIET MO TPEOOBAHUIO YUMUTENS, HMEET HEO0OXOIUMbIC
HaBBIKM pPabOThl C MOpUOOpPaMH, COMYTCTBYIOIIMMH OTBETY;
3aMucH, COMMPOBOMKIAIONTUE OTBET, COOTBETCTBYIOT TPEOOBAHUAM

[Toka3piBaeT 3HAHWS  BCETO  M3YYEHHOIO  IMPOTPAMMHOTO
Mareprana. JlaéT TONHBIM W MPaBWIBHBIM OTBET HAa OCHOBE
W3YUYEHHBIX TEOPHUI; He3HAUUTEIbHBIC ONIMOKH U HEAOUYETHI TPH
BOCIIPOM3BEACHUM  HW3YYCHHOIO  MaTrepuayia,  OIPEICIICHUS
MOHATUM  J1aJl HEMOJHBbIE, HEOOJbIINEe HETOYHOCTU TMpHU
WCMOJIb30BAaHUH HAy4YHBIX TEPMHHOB WJIM B BBIBOJAX U
00001IeHNSIX U3 HAOMIOJICHUN U OMBITOB, MaTepuas u3Jjiaraet B
ONPEAECICHHON JIOTUYECKON MOCIEA0BATEIBHOCTH, MPU 3TOM
JOMyCKaeT OJHY HerpyOyro oOmuOKy wWid He O0osiee JBYX
HEIOYETOB M MOXET HX MCIPABUTh CAMOCTOSITEIBHO TMIPHU
TpeOOBaHUM WJIM TMPU HEOOJIBIIONW MOMOIIM MpernojaBaTeis; B
OCHOBHOM YyCBOWJ YYEOHBI MaTepuaj; IOATBEP)KIACT OTBET
KOHKPETHBIMHU IIPUMEPAMU; MIPABUIBHO OTBE€YaeT  Ha
JIOTIOJIHUTEIIBHBIE BOITPOCHI YUUTEIS.

2. YMeeT caMOCTOSITENIbHO BBIJICNATH TJIaBHBIC ITOJO0KCHHUS B
M3YYEHHOM MaTepuayie; Ha OCHOBaHMHM (DaKTOB U IPHUMEPOB
0000111aTh, JI€NIaTh BBIBOJIBI, YCTAHABIMBATh BHYTPUIIPEIMETHBIC
cBsi3u. [IpyMEHSATH TONYyYEHHBIE 3HAHUS HA MPAKTUKE B
BUJIOM3MEHEHHONW CHUTYyallMd, COOJIIoAaTh OCHOBHBIE IIpaBUJIa
KYJIbTYPbl YCTHOW PEYM U CONPOBONKIAOIIEH NHUCBMEHHOM,
UCIIO0JIb30BaTh HAYYHbIC TEPMUHBI.

3. B OCHOBHOM MNpaBWIBHO JAaHBl OMNpEJETICHUS TOHATUU U
HCMOJIb30BaHbl HAYYHbIE TEPMUHBI.

4. OTBET CaMOCTOSITECIIHLHBIM.

5. Hannuue HeToyHOCTEW B U3J105KEHUU MaTepuUasa.

6. Onpenenenus TTOHSITHI HETIOJIHEIC, JTOMYIICHBI
HE3HAYUTEJIbHBIE HAPYUICHUS MOCJIEA0BATEIbHOCTH W3JI0KEHHS,

Xopo
110




HEOOJIbIIINE HETOYHOCTH MPH UCIOJIH30BAHUN HAYYHBIX TEPMUHOB
WJIN B BBIBOIaX U 0000IIEHUSIX.

/. CBs3HOE€ M TOCIEI0BATEIIBHOEC W3JI0KEHHUE; IIPU ITOMOIIH
HABOJSIIIUX BOMPOCOB T€Jarora BOCIOJHSIOTCS CHACJaHHBIC
IIPOITYCKH.

8. Hanuuume KOHKPETHBIX TMPEACTABICHUN U 3JIEMEHTAPHBIX
peaJbHBIX TOHATUH N3YyYaeMbIX XUMUUYECKHUX SIBJICHUH.

9. [loHnMaHUe OCHOBHBIX XUMHUYECKUX B3aUMOCBSI3EH.
10. Ilpu pemieHMH XUMHYECKUX 3a7ad CJeJaHbl BTOPOCTEIICHHbBIC
OIIINOKH.

1. YcBoua OCHOBHOE cojiepKaHUE Yy4yeOHOro marepualia, UMeeT
npobensl B YCBOGHMM Marepuana, HE MNPensITCTBYIOIINE
JaJlbHEHIIIeMY YCBOEHHIO MPOrPaMMHOTO MaTepHaia.
2.Matepuan u3naraeT He CUCTEMAaTU3UPOBaHO, (PparMEeHTapHO, HE
BCET/Ia MOCIIE0BATEIHHO.

3. Iloka3pIBaeT HEAOCTATOYHYIO CHPOPMHUPOBAHHOCTH OTICIBHBIX
3HaHUU U YMEHUH; BBIBOJBI U 0000IIEHUSI apryMEHTHPYET cJ1abo,
JOIYCKAeT B HUX OLLIMOKHU.

4. Jlomyctun omMOKM U HETOUYHOCTHU B MCIIOJIb30BAaHUM HAy4YHOMH
TEPMHUHOJIOTUH, ONPEIEICHUS TMOHATUM Jal HEIOCTATOYHO
YEeTKHE.

5. He wucnonp3oBan B KadyecTBe [0Ka3aTelbCTBa BBIBOABI U
0000111eHHsT 13 HaOMIOAEHUH, (DAKTOB, OMBITOB WM JOIYCTHII
OIIMOKY TPY UX U3JI0KECHUU.

6. UcneiTeiBaeT 3aTpydHEHHs] B TIPUMEHEHWH  3HAHUH,
HEOOXOMUMBIX JJIi PEHICHUs 3aJad Pa3IUYHBIX THIIOB, IPH
OOBSICHEHIH KOHKPETHBIX SIBJICHUW Ha OCHOBE TEOPHId M 3aKOHOB,
WIA B TOATBEPXKACHUU KOHKPETHBIX MPUMEPOB MPAKTUUYECKOTO
IIPUMEHEHUS TEOPUH.

7. OTBeYaeT HEIMOJHO Ha BOMPOCHI (YIMycKas WU OCHOBHOE), WJIH
BOCIPOM3BOAUT COAEPKAHUE TEKCTa yUeOHHKA, HO HEIOCTATOUYHO
NOHUMAET OTJEJIbHbIE MOJOKEHUS, UMEIOIINE Ba)KHOE 3HAUCHUE B
STOM TEKCTE.

8. OOHapyXuBaeT HEJIOCTAaTOYHOE TIOHUMAHHE OTISIbHBIX
MOJIOKEHUI TIPH BOCIPOM3BEACHUM TEKCTa y4eOHHMKa (3amucei,
NEPBOMCTOYHUKOB) WJIM OTBEYAEeT HEIMOJHO Ha BOMPOCHI
npenojaaBatesis, JoMycKas OJHY-/IBe IpyObIe OIUOKH.

9. Cnaboe 3HaHME XUMHUYECKOH HOMEHKIATYpbI, OTCYTCTBUE
NPAaKTHYECKUX HABBIKOB PabOTHI B 00JaCTH XUMHUH.

10. CkyaHsl XHMHYECKHE TPEJICTABICHUS, MPeodIaaaroT
dhopMaMCTHYSCKUE 3HAHMS.

Yo
JICTB
OpHUT
SJIbH

1. He ycBouWI 1 HE pacKpbhlJl OCHOBHOE COZIEp)KaHWE MaTepurara.

2. He nenaet BBIBOJOB 1 000OOIIIEHUI.

3.He 3HaeT u HE MOHUMAET 3HAYNTEILHYIO WM OCHOBHYIO YacTh
IPOrPaMMHOTO MaTeprajia B IpejiesiaX MOCTaBJICHHBIX BOITPOCOB.

Heyn

OBJIET
BOPUT
€JIbHO




4. Nmeer ciabo chopMHUpOBaHHBIE M HEIOJHBICE 3HAHUS U HE
yMeeT MPUMEHSATh UX K PEIICHUI0 KOHKPETHBIX BOIPOCOB M 3a/1a4
o o0Opasiy.

5. [Ipu oTBeTe (Ha OMH BOMPOC) JOIMyCKaeT Oojiee ABYX IrpyObIx
OmuOOK, KOTOPhIE HE MOXKET HUCIPAaBHUTh JakKe MPH ITOMOIIU
meiarora.

6. meroTcst rpyObie OMMOKY B HATMCAHUH YPaBHEHUIA.

7. He MOXeT OTBETHTh HU Ha OJTUH U3 IMOCTABJICHHBIX BOIIPOCOB.

8. [TomHOCTHIO HE YCBOWII MaTepHrall.

Kpurtepun onenku iadbopaTtopHsIx padboT

Ne Kputepun onenku 0an| oreH

n/n JIbI | Ka

1. | — cTyaeHT BBINOJIHUI BCIO PabOTy B MOJTHOM 00BEME C 5 | Ot
co0JIroIcHuEM HEOOXOAMMO MOCIEA0BATEILHOCTH MMPOBEICHUS 9HO

ONIBITOB Y N3MEPECHHI;

— CaMOCTOSITETTFHO M PallMOHAIEHO CMOHTHPOBAJI HEOOXO0IUMOE
000pyI0BaHUE, BCE OMBITHI MMPOBEI B YCIOBHIX U PEKUMAX,
00eCeunBalONINX MOJYYCHUE MPABIIbHBIX PE3yJIbTaTOB U
BBIBO/JIOB;

- coburo1a TpeboBaHus 0€30MaCHOCTH TPYQ;

- B OTYETE MPABWIBHO U aKKYPATHO BBITMIOJIHIII BCE 3aIHCH,
TaOJIUIIBI, PUCYHKH,YEPTEXKU, TPAPUKHU, BEIUUCIICHUS;

- IPABUJIBHO BBHITIOJTHIII AaHATTU3 TIOTPEITHOCTEH

2. | - ObLTH BBIMIOJIHEHBI TPEOOBAHUS K OIICHKE «5», HO 4 | Xopo
00y4YaroIIMICs TOMYyCTUI HETOYHOCTH 1o
3. | eciu pe3ynbTaT BBHIMOJHEHHON YacTH TaKOB, YTO TO3BOJISET 3 | Yos
IIOJIYYHUTH IIPaBUJIbHBIE BEIBOJBI, HO B XOJI€ IIPOBEJICHUS ONbITA JICTB
Y U3MEPEHHI OBUIH JOMYIIEHBI OLIHOKH. OpHT
eJIbH
0
4. - €CIIA PE3yJIbTaThl HE MO3BOJISIIOT CAENaTh IMPABUIBHBIX 2- | Heyn
BBIBOJIOB, €CJIM OMBITHI, 0 | oBxe
M3MEpEHUs], BBIYUCIICHUS, HAOIIOACHUSI TPOU3BOIMIHCH TBOp
HEMPaBWIbHO, KOTJIa yYaIlIUiiCsl COBCEM HE BBITIOJIHWII paboTy. I:;ZH

Bo Bcex ciywasx oIleHKa CHW)XAeTCs, €ClM 00ydJarouuics He coOIroman
TpeOoBaHMs Oe30MacHOCTH Tpyaa. B Tex ciyuasx, Korna oOydaromuics mokasan
OPUTHHANBHBIA TOJIXOJ K BBHIMOJTHEHUIO pabOThI, HO B OTYETE COMAEPIKATCS




HEAOCTAaTKH, OLICHKA 3a BBIIIOJIHCHHC pa6OTI>I 0 YCMOTPECHHIO IIPEIIoaaBaTCisd
MOJKET OBITH MOBBIIICHA 10 CpaBHCHHUIO C YKa3aHHBIMHA HOPMaMHU.

Tabauna cooTBeTCTBUA 0ANJIBLHO-PETHHIOBOTO M 0TMETOYHOI0

KOHTPOJIsI
YpoBeHb c(hopMHUPOBAHHOCTH Cymma TpaguunoHHasi OLEHKA
KOMIIeTeHIIMI PEUTHHIOBBIX
0aJ/uI0B
[ToBbITICHHBII 90-100 OtnuruHo
bazoBbiii 75-89 Xoporo
[Toporossiii 60-74 Y 10BIIETBOPUTENBHO
Henocrarounsrii Menee 60 HeynosneTBoputensHO

Kpurepuu ouenku ougpgepenyuposannozo 3auéma

[IpomexxyTouHast aTTecTalus OCYULIECTBIISETCS B BUJIE
g depeHInpoBaHHOrO 3a4eTa.
JudpdepeHunpoBaHHbI 3a4eT — TMpeclieyeT Lelb OLEHUTh padoTy

CTyACHTa 3a CCMCCTp,

IMOJIYYCHHBIC TCOPCTHYCCKUC 3HAHUA, HX IIPOYHOCTD,

Pa3BUTUC TBOPYCCKOI'O MBINIJICHUA, HpI/IO6peTCHI/I€ HABBIKOB CaMOCTOSITEIILHOMN
pa6OTBI, YMCHUC CHHTC3HUPOBATH IIOJYUYCHHBIC 3HAHUA MW IIPUMCHATL HX K
PCHICHUIO IIPAKTHYCCKHUX 3a/1a4.

baa | Ouen
Ne Kpurepuu oueHku 8
Jbl | Ka
1 | OOyuaromuiics Ipy OTBETE HA BCE BOTIPOCHI: 5 | Oty
- TIPOSIBUWJI TJIyOOKHE, TBOPUYECKHUE CIIOCOOHOCTH B TOHUMAHUU HO

W3JI0KCHUN y4eOHO-TIPOrPAaMMHOTO MaTepHuaia; IOKa3bIBaeT
BBICOKH YPOBEHb KOMIIETCHTHOCTH;

- YCBOMJI B3aUMOCBSI3b OCHOBHBIX MOHSATUNA W JAUCIUIUIMH, UX
3HaYCHUE JJI1 TproOpeTraeMor mpodeccuu; aHaIu3upyeT
OCHOBHBIC TIOHSTHS C TOYKH 3PEHUSI PA3JIMYHBIX aBTOPOB,
JEMOHCTpUPYS] ~ 3HAaHUE  Y4EOHOW, TEPHOJUYECKON |
MOHOTpaUUYECKON JUTEPATypPhl, 3aKOHOJIATEIHCTBA B paMKax
TEMATHUKH TUCIUTUTAHBI U PAKTUKHU €T0 IPUMEHEHUS;

- TIOKa3bIBAaCT BCE CTOPOHHUE W CHUCTEMATHYCCKHUC 3HAHUS
TEOPETUYECKOTO MaTepHalia; BUIUT MEKIUCIUTIIMHAPHBIC
CBSI3H,

- po(peccOHabHO, TPAMOTHO, TIOCIICOBATEIIBHO, XOPOIITUM
S3BIKOM ~ YETKO W3JlaraeT Marepuan, apryMEHTHPOBAHO
bopMyIUpYET BBIBO/IHI;




- IIOJIHO, T'PaMOTHO M IOCJICIOBATCIILHO M3JIOKWII OTBCTHI HA
BCC OOIMMOJIHUTCIbHBIC BOIIPOCHI U 3alaHUA.

- TIOKa3bIBAET JIOCTATOYHBIN ypOBEHb KOMIIETEHTHOCTH, 3HAHUS
JEKIMOHHOTO  Marepuana, y4eOHOM W METOAUYECKOU
JUTEPaTyphbl, 3aKOHOAATEIHCTBA U MPAKTUKHU €T0 TPUMEHEHHUS;
- TOKa3bIBaeT IOJHOE, HO HEIOCTAaTOYHO TIIyOOKOE 3HaHue
y4eOHO-IIPOrpaMMHOI0  MaTepHalia, JONyCTHJI KaKue-JInbo
HETOYHOCTH B OTBETaX, CBOOOJIHO OINEpPUPYET MOHATUSIMH,
METO/IaMH OLEHKH MPUHSATHS pEeLICHUM;
- HUMEET TMPEJACTABICHHE O MEKIUCIUILUIMHAPHBIX CBS3SIX,
yBSI3bIBACT 3HAHMSI, MOJIyYCHHBbIC MPU H3YUYECHUH DPA3IHMUHbIX
JTUCLUUIUIMH, YMEET aHaJM3UpPOBaTh MPAKTUUYECKUE CUTYyalluu,
HO JIOITYCKAeT HEKOTOPhIE MOTPELIHOCTH;
- YBEPEHHO U MPO(eCCHOHAIBHO, TPAMOTHBIM SI3BIKOM, SICHO,
YEeTKO M TIOHSTHO H3JIaraeT COCTOSIHUE M CYTh BOIIPOCa;
npuBlieKaeTcs HWHGOOPMATUBHBIM W WUIIOCTPUPOBAHHBIN
Marepuali, HO TIpU  OTBETE  JIOMYCKAET  HEKOTOphIE
MOTPEUTHOCTH;
- BOIIPOCHI, 33JaBAEMbIC 3K3aMEHATOPOM, HE BBI3bIBAIOT
CYILIECTBEHHBIX 3aTPYHEHHUI.

Jlommyckaetcs 1-2 He3HAYUTEIBHBIC OIITHOKH.

Xopo
101(0)

- TOKAa3bIBAeT MOBEPXHOCTHBIC 3HAHUS y4eOHO-IPOrPaMMHOIO
Marepuaia, Ipu OTBET€ OTCYTCTBYET IOJDKHAS CBS3b MEXKIY
aHaJM30M, apTyMEHTAIleld W BBHIBOJIAMH; OJIHAKO B IEJIOM B
MOJIHEE OPHUEHTUPYETCS B MNPOGWIMPYIOUIMX ISl JTaHHOU
CTENUATBHOCTH AUCUUIUINHAX;

- BJIQJICCT NMPAKTUYCCKHUMH HaBBIKAMH, HO YyBCTBYET ceOsl HE
YBEPEHHO TIPY aHATN3¢ MESKIUCIUTUIMHAPHBIX CBSI3EH;

- Ha MTOCTaBJICHHBIC BOMIPOCKHI OTBEYAET HE YBEPEHHO;

- B OTBETE JOMYIICH PsJ JOTHYECKUX ONIMOOK, apryMEHTHI
MPUBJICKAIOTCS] HEJIOCTATOYHO BECKHE;

- OTBET KOMIIO3UIIMOHHO HE BBICTPOCH, JCMOHCTPHPYETCS
CpeIHHI YPOBEHb BIIQJICHUS JUTEPATYPHBIM SI3BIKOM TIPU
(GOpMyITHPOBaHUY TE3UCOB M APTYMEHTOB;

- Ha TIOCTAaBJICHHBIC KOMHCCHEH BOIPOCHI 3aTPYAHSIETCS C
OTBETaMH, IOKa3bIBAET HEJJOCTATOYHO ITyOOKHE 3HAHHS.
Jlomyckaetcs He 6osee 3—4 omuoOOoK.

Y oBa
€TBO
puTen
BHO

- HE YCBOWJ 3HAYUTENBHYI) YacTh Y4YEOHO-POTPAMMHOTO
Marepualia Wiu MoKa3bIBaeT KpaiiHe ciadble 3HaHUS y4eOHOTo
MaTepHaia, HU3KUH ypOBEHb KOMIICTCHTHOCTH;
-IEMOHCTPHUPYET KpaiiHe HeyBEPEHHOE U3II0’KEHUE BOIIPOCa;

- wuMmeeT cnalbblii ypoBeHb TNPO(ECCHOHATBHBIX 3HAHUH,
3aTpyAHSIETCS TPU aHaIW3e MPAKTUYECKUX CHUTyaluil; He
MOKET MPUBECTH MPUMEPHI U3 PEaATLHOMN MPAKTUKY;

- HE YBEPEHHO W JIOTHUECKH HE TOCJIeIOBATEIHHO H3J1aracT

2-0

Heyno

JCTBO

pu
TCJIbH




Marepual; B OTBETE IPHUCYTCTBYIOT CEPhE3HbIC HapPYIICHHUS
KOMITO3UIIMOHHBIE, PEUEBbIE 1 HOPMATUBHEBIE;

- HEMPaBWJIBLHO OTBEYAECT HA IMOCTABJICHHBIC SK3aMEHATOPOM
BOINPOCHI WJIM 3aTPYJHSAETCS C OTBETOM; OTKAa3bIBACTCS OT
OTBETA.

CraBuTCS IPY HAJTUYHU CBBIIIIE MSATH OITHOOK.

Ilepeyennb oINOOK:

I'pyovie omuoku:
Hesnanue ompeneneHuii OCHOBHBIX MOHSTHH, 3aKOHOB, MPaBWJI, OCHOBHBIX
MOJIOKEHUN TeOpHH, (HOPMYIT, OOIIENPUHATHIX XUMHUECKUX CHMBOJIOB.
Heymenue BbII€TUTH B OTBETE IIIaBHOE.
Heymenune mnpuMeHSTh 3HaHHUS [ peHmIeHUs 3adad U OOBSICHEHHS
XUMHYECKUX SIBJICHUN; HEMPABHIBHO CPOPMYIHMPOBAHHBIE BOIPOCHI 3a/1a4H
WA HEBEPHBIE OOBSICHEHUS X0/1a €€ PELEHUS; He3HaHUE TPUEMOB PELICHMUS
3aJla4, aHAJIOTMYHBIX paHee PEHICHHBIM B KJIacce, OUIMOKH, MTOKa3bIBAIOIIUE
HENpPaBUJIbHOE TOHMMaHUE YCJIOBHUA  3aJaud WIM  HEIpPaBUIBHOE
VCTOJIKOBAHUE PEIICHHUS.
Heymenune untaTh 1 mucaTh XUMHUYECKUE CHMBOJIBI.
Heymenue noaroroButs k padbote 1abopaTopHOe 000pyI0BaHUE, IPOBECTU
OTIBIT, HEOOXOIUMBIE PACUYEThl, MIIM UCIIOJIb30BATh MOJIyUYEeHHBIEC JAHHBIC IS
BBIBOJIOB.
Heb6pexxHoe oTHOIIEHHE K Ja00paTOpHOMY 000PYIOBAHUIO U PEAKTHUBAM.
Heymenue onpenenuts mokazaHue U3MEpPUTEILHOTO TpUbopa.

Hapymenue TpeboBanuii nmpapuii 6€30MacHOTO TPY/la MPHU BHITOJHEHUU
AKCIIEPUMEHTA.

Hezpyowvie omuoku:
Hetounoctu (hopMynupoBOK, ompeneseHuid, MOHATHM, 3aKOHOB, TEOPHUH,
BBI3BaHHBIE HEMOJHOTOM OXBaTa OCHOBHBIX MPHU3HAKOB OMNPEIEIIEMOTO
MOHATHUS, OIIMOKH, BbI3BAaHHBIE HECOOIIOACHUEM YCIOBHM MPOBEIECHUU
OTBITA UK U3MEPECHUM.
IIpomyck iy HETOYHOE HANMCAHNE HAUMEHOBAHNUN €IMHUL] U3MEPEHUS.
HepanuonaibHblil BEIOOpP X0/1a PEIICHUS.

Heoouempui:

HepanuonaibHble 3anUCH NPU BBIYUCICHUSX, HEPALIMOHAIbHBIE MPUEMBbI
BBIYKCIICHUN,ITPE0OpPa30BaHU U PEIICHH 3aau.
Apudmernueckrie OmMOKN B BBIUHUCICHUSAX, €CIU 3TU OWIMOKU rpy0o He
HCKQKAITPEATBHOCTh MOJYYEHHOIO PE3YJIbTATa.
OTtaenbHbIE MOTPEIIHOCTH B (POPMYITUPOBKE BOIPOCA UIIM OTBETA.
Heb6pexxHoe BhINMOTHEHUE 3aUCEN XUMUYECKUX YPABHEHUI.
Opdorpaduueckre U TyHKTYyallMOHHbIE OIITMOKH.




4. KOHTpOJIbHO-0LIEHOYHBbIE CPeACTBA M0 IMCHUILINHE «XUMUA»

4.1. MaTtepuaJjibl OLIEHOYHBIX CPEICTB JJI51 BXOJHOT0 KOHTPOJISA
Bapuanr 1

1. XuMHueckuil 3JIEMEHT, B aToOMax KOTOPOrO pachpeliesieHUe »3JIECKTPOHOB IO
cinosiM: 2, 8, 6 - 00paszyeT BBICIIHIT OKCHUI:
1)8603 2)SO3 3)N205 4) P,Os
2. B rnaBubIx moarpynmnax llepmoanyeckoil cCUCTEMBI ¢ YBETUUYEHHEM 3apsijia sijapa
aTOMOB XMMUYECKUX JIEMEHTOB:
1) ycumMBaroTCs HEMETAJUIMYECKUE CBOWCTBA
2) U3MEHSIETCS BAJICHTHOCTD B BOJOPOIHBIX COCTMHCHHUAX
3) YMEHBIIAIOTCS METAJUIMIECKHIE CBOICTBA
4) ocTaeTrcs MOCTOSIHHOM BBICIIIAs BAJICHTHOCTD
3. XuMu4decKkas CBsI3b B KPUCTAJUIC XJIOPHIa HATPHS:
1) KoBaJIeHTHAs HEMOJISIPHAs 2) KOBaJICHTHAS MTOJIIpHAsI
3) Metayuueckas 4) HoHHasI
4. CreneHb OKUCIEHUSA -4, a BaJIeHTHOCTH |V aToM yriepoia UMEET B COSITUHEHUU:

1) CO; 2) CHy 3) H,CO4 4) CCly
5. CI0KHBIM SIBIISICTCS KaX/10€ U3 IBYX BEIICCTB:
1) cepa 1 030H 3) cepHast KUCJIOTa B KBapI|

2) Genbrit hocdop u a3oTHast kucnota  4) Boja u Oapuit
6. ['openue cepoBogopona: 2H,S + 30, = 2H,0 + 250, sBnsercs peakiue:
1) OKHCIUTENIHHO - BOCCTAHOBUTEIILHOM, HEKATAIUTHYECKOM, 9K30TEPMHUYCCKOM
2) OKHCIUTEIIBHO - BOCCTAHOBUTEIBHOM, KATATMTHYECKOM, DHIOTEPMHUUYCCKOM
3) 3aMeleH s, HeKaTaTUTUIECKOH, SHI0TEPMHUYECKOMN
4) oOMeHa, HeKaTaIUTHYECKOH, 9K30TePMUYECKON
7. COKpAIICHHOMY HOHHOMY ypaBHeHHIo: Zn'> +2 OH =Zn(OH), cooTBeTcTBYyeT
JieBas 4acCTh CXEMbl YPaBHEHUSI XUMHUUECKOU PEaKIINU:

1) ZnSO,4 + KOH ----» 3) Zn(NOs3), +Cu(OH); - »
2) ZnO + KOH ------ » 4) ZnS + Ca(OH); - »
8. BO3MOXHO XUMUYECKOE B3aUMOICHCTBHE MEXKTY CIICTYIOIIMMH BEIIECTBAMHU:
1) A1 u Ne 2) Cuu Hy 3)ZnuP 4) Fe u H
9. Oxcup xene3a(lll) He B3auMOIEHCTBYET C:
1) constHOM KUCITOTOM 2) BoJOU
3) rUAPOKCHUIOM HATPHS 4) cepHO¥ KHCIOTOM

10. Bepupl 11 crienmylonige Cy)KICHHS O TpaBWiIax Oe30macHoi paboThl B
XUMHYECKOM J1abopaTopun?

A. B nabopatopuu Helnb3si 3HAKOMUTBCS € 3al1aXOM BEIIECTB.

b. CepHyto KUCHOTY CleayeT pacTBOPSITH B TOpSUE BOJIE.



1) BepHO TOJIbKO A 3) BepHBI 00a CYKICHHS
2) BEpHO TOJIbKO b 4) oba CyX/IeHHsT HCBEPHBI
Bapuant 2
1. XumuueckoMmy »siemMeHTy 3-ro mnepuoia VA- Tpymmbl COOTBETCTBYET cCXeMma
pacrpeneneHus dJIEKTPOHOB I10 CIOSIM:
1)2,8,3 2)2,8,5 3)2,54)2,3

2. [TopsinkoBBI HOMEp XUMHUYEcKoro sjeMeHTa B Ilepuoauueckoi cucreme [I.U.
MenpeneeBa COOTBETCTBYET:
1) ymcy 3JEKTPOHOB B aTOME 2) YUCITy DIICKTPOHHBIX CIIOCB B aTOME
3) 3HAUEHUIO BHICIICH BaJICHTHOCTH AJIEMEHTA IO KUCIIOPOIY
4) 4uciy 3JIEKTPOHOB, HEJOCTAIOIINX JIO 3aBEPIICHUS BHEIIHETO 3JICKTPOHHOTO
cnost
3. Nonnas xumuueckas CBsi3zb peajiu3yercs B:

1) x0pOBOIOpPOIE 3) okcupe yraepona (1V)
2) THIPOKCHJIC HATPHS 4) okcune yriepona (I1)
4. AtoM yriepoja nposiBisieT BaJ€HTHOCTb, HE paBHYO |V, B MonekyIe:
1) yriekucioro rasa 3) meraHa
2) yrapHoro rasa 4) yTOJIbHOM KUCIIOTHI

5. K KUCITOTHBIM OKCHJIaM OTHOCHTCS KaX/10€ U3 JIBYX BEIICCTB:

1) CO,, CaO 2) SOy, P,Os  3)SO,, CO 4) P,0Os, A1,0;
6. Peaxnus, ypaBuenue koropoit 2NaOH +CuCl, = Cu(OH), + 2NacCl,
OTHOCHTCS K PEaKIUsIM:

1) pasnoxeHus 2) coeavHeHus 3) 3amelleHuns 4) obMeHa
/. B3auMOJIEHCTBUIO COJISTHOM KHUCJIOTBHI M €JIKOTO HaTpa OTBEYAET KPATKOE MOHHOE

ypaBHEHUE:
1) HCI + OH = H,0 + CI 3) H" + NaOH = H,0O + Na"
2) H" +OH = H,0 4) H'+ CI"+ OH = H,0 + CI”
8. AmoMuHMI 00pasyeT cyab(hat aFOMUHUS TIPU B3aUMOICHCTBHH C:
1) cepoii  2) cepHOI KUCIIOTON  3) CEpHUCTOM KUCIOTON 4) cepoBOIOPOIOM
9. Okcup xene3a(ll) B3auMoelicTByeT C pacTBOPOM:
1) ammunaka  3) kapOOHATa KaJIus
2) 6poMoBoI0pOIa 4) XI0pHIa HATPHSI
10. Xnopu xene3a (11) B BogHOM pacTBOpe MOKET pearnpoBaTh C:

1) K,S 2) CO, 3)SiO, 4) Cu
4.2. MarepuaJjibl OLIEHOYHBIX CPEICTB TEKYIIEro KOHTPOJISA M0 IUCHUILTHHE
«XUMHUND»

Texymmii KOHTPOJIb PE3yIbTATOB OOYUYECHHSI MOYKHO OCYIIIECTBIIATH PA3ITUYHBIMU
METOJIaMM ¥ C TIOMOIIBIO PAa3JIMYHBIX OLEHOYHBIX cpenactB. Ilo aucuuruivnae



«XUMHUS» B KAa4ECTBE CPEACTB TEKYLIErOo KOHTPOJSI HMPUMEHSIOTCS BONPOCHI IS
OpraHu3allMi YCTHOTO ¥ MUCbMEHHOI'O OMPOCa, CUCTEMBI 3aJJaHUI B TECTOBOU opme,
3alayd M YOPAKHEHUsA, NPAKTUKO-OPUEHTHPOBAHHBIE 3a/laHus (TEOPETUUECKUE,
pacyeTHble, CHUTYallMOHHbIE), Ja0OpaTopHble pabOThl U JIPyTrUe OILEHOYHbIE

MeponpusaThs. Huxe npuBeneM npuMepsl HEKOTOPBIX U3 HUX.

4.2.1. Cucremsl 321aHNI B TeCTOBOM Gopme.

HasBHle TeMbI Tema 1.1 «CTpoeHre aTOMOB XUMUYECKUX DJIEMEHTOB U

[IPUPOJIa XUMHUECKOMN CBA3M»

Pesynbrar 00yuenust |COCTABIATh  XUMIYECKHE (GopMyJsibl  CO€AMHEHHH B
COOTBETCTBHUM CO CTENEHBIO OKHUCIIEHUS XUMUYECKUX

QJICMCHTOB, ncxoasa nus3 BaJICHTHOCTH )51

RIIEKTPOOTPHULATEILHOCTH

Bri0epure 04MH NIPaBUIbHBIN OTBET:

1. Atomsl C 1 Si UMEIOT OJJMHAKOBOE YHCIIO: A) HEUTPOHOB B SAPE

b) sHeprernueckux ypoBHen

B) 351eKTpOHOB Ha BHEILIHEM SHEPTreTUYECKOM YPOBHE

I') anexTpoHoOB

2. B psaay xummdeckux 3nemenTos Li-Be-B-C mertammmyeckue cBoiicTBa:

A) YcunmBaroTcs b) ocnaGeBarot

B) He MeHstoTCA ') m3MeHstoTCA EPUOANUECKH

3. K 's-anemeHTam OTHOCUTCS:

A)K B)S B) Fe I') Br

4. Tlyrem coenuHenust aToMoB noJi Homepom 11 u 17 oOpasyercs BeecTBo ¢
XUMHYECKOU CBA3BIO:

A) HonHnoi b) xoBasieHTHO MONSIpHON

B) KOBaJEHTHOM HEMOJSIPHON I') MmeTannuueckoit

5. (KOJIMYECTBO AJIEKTPOHOB B aTOME; KOJMYECTBO IHEPTETUYECKUX YPOBHEMH;
KOJIMYECTBO 3JIEKTPOHOB HA MOCJIEIHEM SHEPTETUYECKOM YPOBHE; KOJIMYECTBO
IPOTOHOB B SIAPE aTOMa} COOTBETCTBYET

A) HoOMepy nepuoaa b) Homepy rpymisl

B) mopsaxkoBoMy HOMEpY

6. (xyopuay 6apus, aiMazy, aMMHUaKy, CEpHOM KUCIIOTE } COOTBETCTBYET

A) WOHHAasI XUMUYECKas CBA3b

b) xoBaneHTHas nojsipHas XUMUYECKasi CBA3b



B) KoBaJIeHTHAasl HETIOJIAPHAS XUMHUYECKasl CBSI3b

7. {cBs3pb, 0Opa3zoBaHHas 3a cUeT 00pa30BaHMsI OOIIMX JIEKTPOHHBIX Map;
CBsI3b, 00pa30BaHHAS 32 CUET 00OOIIECTBICHUS BAJICHTHBIX 3JIEKTPOHOB; CBS3b,
oOpa3oBaHHas 3a CUET IAEKTPOCTATUUECCKUX CHII IPUTSHKEHUS | HA3BIBACTCS

A) HonHnoii b) Metaimuueckoit B) KOBAJICHTHOM

8. (B mopsaKe BO3pacTaHUsI METAJUTMUECKUX CBOWCTB; B MOPSIKE YOBIBAaHUS
paanyca aTOMOB; B TIOPSIIKE BO3PACTaHUS KUCIOTHBIX CBOWCTB JIETYUHX BOJOPOIHBIX

COEIMHEHHI ) AJIEMEHTBI PACIIOJI0KEHBI B PSIAY

A) K, Ca, Sc b) Al, Mg, Na B)F,Cl, |
9. Kakoe u3 cyxxaenunii BepHO i dnemeHToB { VA rpymms , IVA rpynmsr, 1A
TPYIIIIbI }

A) obmias gopmyiia ieTy4ero BoiopogHoro coeauHenust RH4

b) He o0Opa3yroT eTy4ux BOJAOPOAHBIX COSTUHEHUM

B) 10 3aBEpIICHUS PHEPIETUUECKOTO YPOBHS HE XBATAET TPEX ANEKTPOHOB

10. Cpenu BemecTB, ykazanubix B paay {NHs, O,, HCI, SO,; CaO, HNO3, CI2,
CO2; H2S504, HI, CuCl2, CH4, NH3} konu4ecTBO COeIMHEHUN ¢ KOBAJICHTHOMN
MTOJISIPHOM CBSA3BIO PABHO

A) Tpem b) nBym B) YEThIpEM

11. Xumuyeckas CBsI3b B MOJICKYJIaX {030HA U XJIOPUJA KaJIbIUs; CEPHON
KHUCIIOTHI U XJIOPHJIa aMMOHUS;, CEPHOM KUCIOTHI M 030HAa} COOTBETCTBEHHO

A) KOBaJICHTHAs MOJISIPHASI U MOHHAS

b) xoBanenTHas noJisipHasi ¥ KOBAJICHTHAS HETIOJIAPHAs

B) KOBaJEHTHas HEMOJSAPHASA U HOHHAS

Haspanme temer | LeMa 4.1 « Kimaccu¢puranmst, HOMCHKIIaTypa U CTPOCHHE
HEOPraHW4YECKUX BELIECTB
PesyrnbTar Knaccuduuuposats HEOpraHU4ecKue BEILIECTBA B
o0y4eHus COOTBETCTBHUH C UX CTPOCHUEM
OOmwue
- OK 01
KOMITETEHLIUH
Bapuanr 1

1. Kaxo# psii COAEPKUT JTUITL OCHOBHBIE OKCH/IBI:
A — Mn,O5, CrOz, SO,, N,Os; b —-Na,O, CuO, CrO, FeO;
B — S0O;3, P,0s, K,0, Cu,0; I' - Zn0O, SnO, SiO,, NO.
2. YKaXuTe psiji, CoIEeP KAIIHiA TOJILKO OJTHOOCHOBHBIE KUCIIOTHI:
A — HF, HBr, HNO3, H3POy; b — HI, HNO,, HCIO,, CH3;COOH,;




B — H,CO3, H3PO3, H,SO,, H,Cr,04; I' = HPO;3, H,S, HCIO, H,SiOs.
3. Vkaxure npaBuibHOe Ha3BaHue coiau NaNO,:
A — HUTpAT HATPUS; b — auTtpun Hatpus;
B — amun nvatpus; [ — HuTpUT HaTpUs.
4 TTpuBenute npaBuiibHOE Ha3BaHue BemecTBa Na,HPO,:
A — ruapokcodocdar HaTpus; b — runpodochut Harpus;
B — quruapooprodocdar Harpus; I' — runpooprodocdar Hatpus.
5. VYkaxurte MOJNEKYJIApHYIO (hOpMYITy CEpOBOAOPOIHON KUCIOTHI:
A — H,SOg3; b —H,S; B — H,SO,; ' = H,S,0s.

BapuanT 2
1. Vxaxure ps, coAepKauuil JTuib aMQOTepHbIE OKCHIBI:
A — H,0, Al,O3, Na,O, CaO; b - P,03, K,0, Cu,0, SO,;
B —Sn0O, Zn0O, BeO, Cr,0s; I' — Li,O, CO,, NO,, BaO.
2. Kakoli psi1 coaepKUT TOIBKO KHCIOPOACOAEPKAIINE KUCIOTHI:
A —HF, H,Cr,0;, HCI, CH3COOH; b - HCIO, H3PO3, HBr, H,SO,;
B — HI, HNO,, HCIO,4, H,S; I' —HNO3, HPO3, H,CO3, HMnO,.
3. [IpuBenute npasmibHOE HazBanue coym Ba(HCO;),:
A — runpokapOoHat dapus; b — ruapocunukar 6apus;
B — nuruapokap6onar 6apusi; [' — nuruapocunukat Gapus.
3. YxaxuTe npaBmiibHOE HazBaHue BemecTBa FEOHSOy:
A — ruapocynsdar xenesa (111); b — cynbdar rugpokcoxenesa (II);
B — cynbdart ruapokcoxenesa (III); I’ — cymsdur ruapokcoxenesa (111).
5. IlpuBennute MONEKYJIAPHYIO (POPMYITY a30TUCTOM KHCIOTHI:

A — HNOy; b - HNO;3; B — NH;; I' — N,Os.
Bapuant 3
1. Vkaxwure psia, COAEPIKAIMIA TOTBKO KACIOTHBIC OKCHJIBI:

A —Na,0, Ca0, PbO,, SiOy; b - SiO,, SO,, N,Os, Cl,0-;

B — Al,03, ZnO, BeO, Cr,03; I' — CI,0, CuO, MgO, H,0.

2. Kako# psizi COnep KUT JIUIITB MIEI0YH:

A — NaOH, KOH, RbOH, LiOH; b — CsOH, Al(OH)3, Mg(OH),, NH,OH;
B — Ba(OH),, Fe(OH)3, Ca(OH),, Cu(OH),; I' — Zn(OH),, Cr(OH),, Pb(OH),,FrOH.
3. VkaxkuTe mpaBuibHOE Ha3BaHue coyn Fey(SO,)s:

A — cynpdur xenesa (II); b - cynsdumg xenesa (11);

B — cynmedar xxenesa (II); I’ —cynbdar sxenesa (I11).

4. ITpuBenute npaBuibHOE HazBaHue BemecTBa (ZNOH);PO,:

A — oprodocdar 1uHKa; b — tpuruapokcodocdar ruHka;

B — opTodocdar ruapokcormHka; I' — ruagpoopTodocdar nuHKa.

5. YKaxxute MOJIEKYJISIpHYIO (hopMyIly THAPOCYIb(aTa MarHus:



A—Mg(HSOs);; B—Mg(HS),; B-MgHSO,; T —Mg(HSO,).

Ha3Banue TeMmbl

Tema 4.2 «PU3UKO-XUMUYECKUE CBOMCTBA HEOPTAaHUYECKUX

BCUICCTB»
PeBy.TIBTaT YCTaHaBHHBaTB 3aBUCUMOCTDH @HBHKO'XHMH‘ICCKI/IX
O6Y‘ICHI/ISI CBOP’ICTB HeOpFaHquCKHX BCILICCTB OT CTpOCHI/IH aTOMOB U
MOJIeKy.TI, a TAKKE TUIla KpHCTﬁHHH‘-IGCKOfI pCH_ICTKI/I
OO01mue
t OK 01 OK02
KOMIICTCHIIN
Bapuanr 1

1. l'uapokcua MMHKA pearupyeT ¢ KaXKIbIM U3 ABYX BEIIECTB:

1) KOH u HBr
3) CuO 1 KNOj3

2) Nﬂ-gSOq 1 NaOII
4) ['1’.!2(:);-; H H\“:_)-;

2. Tunpoxcuy pyouius MOKET pearupoBaTh ¢

1) NaCl

2) Cas50; 3) HNO; 4) K25

3. 'mapoxcun xpoma(Ill) mpeBparmaercs B KOMIIEKCHOE COSTUHEHUE TIPH

B3aMMOJEHCTBUHU C BOAHBIM PACTBOPOM

1) NaNO;

4. Kakoe OCHOBaHHE IPU HarPEBaHUH JICTKO MIPEBPAIACTCs B OCHOBHBIN OKCH?
1)KOH  2)Cu(OH): 3) CsOH 4) NI1; OI1
5. Ipeppamenne NaOH — NasSO4 ocymecrsnsercs npu B3anvoeiicTsuy ¢
1) S 2) 503 3) HaS 4) NaHS0,
6. Ca(HCO3), oOpa3zyeTcs u3 Ca(OH), IPY B3aUMOJICHCTBHH C
1) NazCOz  2) m36errkom COz 3) CaCOgz 4) m36errkom CO
7. NaHS04 o6pasyercs s NaOH npu B3anmoneiictsnu ¢
1) S 2) m36srrrom 502 3) CaS04 4) ws6srrkom H250
8. N'mapoxcun xene3a(ll) B3anmoaeiicTByeT ¢
1) ammuakoMm (p-p) 2) OKCUAOM KaJbIIHs

3) ykcycHol kuciaoToi 4) cyibdarom dapus

9. PacTtBOp ruapoKCcHIa HATPHUS HE PEarupyeT ¢

1) FeClz 2) H3POy4 3) NazCOg3 4) NaHCO;

10. PacTBOp THApPOKCHIA HATPUS PEATUPYET C KaXKIbIM U3 JIBYX BEIIECTB
11. I'mnpokcua meau(Il) B3aumMo1eiCTBYET C KaXkAbIM U3 IBYX BEUIECTB:
]_) SOs " HCl 2) NassS ¢ KNO5 3) H250,4 »; H20 4) NaaSOy ¢ HBr

12. Tuapokcua Kanbliys He B3aUMOJCHCTBYET C

1) okcugom yriaepoaa(Il) 2) 6pomom 3) cepoBoaopoaoM 4) XJI0POBOIOPOIOM

13. Kakwue nBa BemiecTBa MOTYT pearupoBaTh APYT C APYyrom?




1) NaOH—Zn(OH); 2) Cu[OH)»+Fe(OH)3
3) Ca(OH);—KOH 4) NH3;—Al(OH)4
14. B menoyax pactBopsieTcs
1) menp 2) xene3o 3) kpeMHui 4) yrirepos
15. Kakoe Ccl10HO€ BEIIECTBO MOKET PEArupOBaTh U C COJITHOW KHCIIOTOM, U C
TUAPOKCUIOM HATpuUsi?
1) S0z 2) Zn{OH)2 3) MgS04 4) CaCO;
16. B mpobupKy ¢ HepacTBOPUMBIM COeTUHEHHEM X J00aBUIM HECKOJIBKO Karleib
pacTtBopa BemiecTBa Y. B pe3ynbpTaTe peakiuu HaOI0AaId PaCTBOPEHUE OCAIKA.
W3 mpennoxeHHoro nepeuns Beidoepute BemiectBa X U Y, KOTOPhIE MOTYT BCTYNATh B
OMHCAHHYIO PEaKITHIO.
1) Al(OH]3 2) Na2S04 3) NaOH 4) KCI 5) BaSO,
17. B npoOupKy C HEpaCTBOPUMBIM COEMHEHNEM X 100aBUIIU pacTBOP BeliecTna Y.
B pe3ynbraTe peakunu HabJt01adM BbIIECIEHUE PAaCTBOPEHUE OCAIKA.
W3 npennoxeHHoro nepeuHs BeiOepute BeuiectBa X U Y, KOTOPbIE MOTYT BCTYNAaTh B
ONHCaHHYIO PEAKIIHNIO.
1) NaOH 2) Kl 3) BaS0, 4) Zn(OH)s 5) Ca{NO3)2
BapwuanT 2
1. Kakoi U3 OKCHA0B IPOSIBISIET OCHOBHBIE CBOMCTBA!
a) OKCHJ] KaJIUs

0) oxcua cepoi(I1V)
B) okcun yriepoaa(ll)
r) okeuy xenesa (11)?
2. Kucnorsslii xapaktep NposBISIET OKCHUIL:
a) ZnO 6) P,Os B) KO r) CaO
3. B kaxoii u3 cTpok npuBeAeHbl (POPMYJIIbI TOJIBKO BBICIIUX OKCUIOB?
a) SO, Na,0 CI,0 0) AlLO; NO CIO;

B) CaO Cl,0; P,0Os r) SO; FeO H,O
4. Kako¥ ra3 MOXKHO MOTJIOTUTH PACTBOPOM IIEIIOUH?
a) CO, 0)H, B) NH;3 r) O,
S. OKcup Kanblys pearupyeT ¢ KaXIbIM U3 IBYX BELIECTB:
a) TUIPOKCHUIOM HATPUSI M CEPHOU KUCTOTOM
0) oxcunom cepoi(1V) u Bogoi
B) COJISHOM KMCJIOTOM U OKCHJIOM KaJIus
r) okcuaoM yriepoaa(lV) u ruapokcuaom TuTust
6. [Tpu B3auMOICCTBUN KaKOTO BEILIECTBA C BOJIOM HE 00Opa3zyeTcs 1Iesi0oyb
a) OKCHJIa KaJus 0) oxcuna meau(1l)
B) OKCHJIa HATpHsI I') OKCUJA KaJbLIHS



1. Kaxkoe 13 BeliecTB He BCTpeYaeTcs B IPUPOJIE
a) okcua kpemaus (IV) 0) Boza
B) YIJICKUCIIBIN Ta3 I') OKCHJI HaTpus
8. ®opwmyna aHTUApPHIA CEPHON KUCTOTHI:
a) SO, 0) SO; B) H,SO; 1) H.S
0. Kaxue u3 nprBeIeHHBIX YTBEPKICHUN BEPHBI?
1. OCHOBHBIM OKCHAaM COOTBETCTBYIOT OCHOBAHMSI.
2. OCHOBHBIE OKCHJTBI 00Pa3yIOT TOJBKO METAILIBI.
a) BEpHO TOJIbKO | 0) BEPHO TOJBKO 2
B) BEpHBI 00a YTBEP)KICHHS ) 00a yTBEp>KIESHUSI HEBEPHBI
10. Oxkcun yriepona (IV) pearupyer ¢ KakIbIM U3 IBYX BEIICCTB:
a) BOJIOW U OKCUIOM HaTpHs 0) KkuCI0poAOM U OKkcu0M cepbi(IV)
B) Cy/ib(aTOM Kajausi U TUAPOKCUIOM HATPUS
r) hocopHOI KUCIOTON U BOJOPOIOM
11. Okcunpl ¢ o61eit hopmyroit R,O3 1 R,O5 00pa3yrot aneMeHTs
a) yriaepojna 0) a3ota B) cepwl T) ¢pTopa
12. Mexny co0oil B3auMoJIeHCTBYIOT
a) SiI0; u H,O 6) CO, u H,SO,
B) CO, u Ca(OH), r) Na,O u Ca(OH),
13. B cxeme npeBpaiiieHui
HarpeTh + H,0
CaCO; — X — X
BEIIECTBOM «Xo» SIBIISICTCS
a) CaO 0) Ca(OH), B) CaH, 1) Ca(HCOs),
14. Oxcup cepoi(I1V) He B3auMOIEHCTBYET C
a) Na,O 6) H,O B) CO, 1) NaOH
15. B cxeme mpeBpalieHuit
+ 0, + SO;
Cu — Xy — X
BEIIECTBOM X, SIBJISICTCS
a) CuSO; ©0) CuSO, B) CuO r1)CuS
16. B npoOupKy ¢ HEpacTBOPUMBIM COSUHEHUEM X T00aBUIIN PacTBOP BEIIeCTBA Y.
B pesynbraTe peakiuu HaOII01aM BBIICIICHUE PACTBOPEHHUE OCAIKA.
W3 npenoxkeHHoro nepeyHs Beioepure Bemectsa X v Y, KOTOpble MOTYT BCTYIATh B
OMMHICaHHYIO PEaKIIHIO.

HaspaHue TEMBL 9.1. XuMu4decKuii aHaIu3 MPoO BOIBI

Pesyibrar HccnenoBaTh XMMUUYECKUI cOCTaB IPOO BOJIBI

o0y4yeHHUs

Oo0mme OK 01 TIK 2.10




| KomMneTenIMH |

1. I'uruennyeckue TpeOOBaHUA K XHMHUYECKOMY COCTaBY BOJIbI:
1) moJpKHA UMETh XOPOIITHE OPTaHOJICIITHISCKUE TOKA3aTEIH;
2) colepKATbXUMUIECKUE BEIECTBA;
3) HE coaepKATh MHKPOOPTaHU3MBI.
2. HopMmbl BoionioTpeOIieHus B 01aroyCTpOSHHBIX HACEICHHBIX ITyHKTaX Ha
4elI0BeKa, M /CYTKH:
1) 250-350;  2) 30-50;  3) 100-400.
3. OpraHonenTUYecKue CBONCTBA BOJIBI:
1) BKyc;  2) )KeCTKOCTh;  3) OMOIUIHOCTb.
4. ['urneHn4eckoe HOPMUPOBAHUE KAUECTBA BOIBI IIPOBOIUTCS IO MTOKA3aTEISIM:
1) XUMHYECKUM; 2) OMOXUMHYECKUM; 3) hU3HOTOTHUECKUM.
5. N36bITOK hTOpa B BO/IC BBHI3HIBACT:
1) pmoopo3;  2) sppeMuueckuii 300,  3) Kapuec.
6. MadexnnonHbie 3a00JIeBaHNs, TICPEIAIOIIHECS BOIHBIM ITyTEM:
1) xonepa; 2) TyOepkyne3; 3) O0TyJu3M.
7. IToBbITIICHHAS KECTKOCTh BOJIBI IPUBOIHT K:
1) MouyekaMeHHOM 0oJie3HU; 2) SHACMHYECKOMY 300y; 3) caxapHOMY AHa0CTy.
8. [ToBbIIIEHHOE KOJIMYECTBO HUTPATOB B BOJIC BHI3HIBACT:
1) sHaEeMUYeCKHid 300;  2) SHAESMHUYECKYIO IoIarpy; 3) METreMOTIOOMHEMHUIO.
9. McTOYHHMKH BOAOCHAOKCHHS:
1) MEXIUTaCTOBBIC BOJBI;  2) BOAONPOBOJ;  3) aKBaIMCTUILIATOP.
10. Cuctemsl BogocHa0KEHUS HACEIEHHBIX MECT:
1) meHTpanM3oBaHHAsA;  2) CMEIIaHHas; 3) KOMOMHUpPOBAHHAs.
11. CienmanbHbIe METOBI YITYUIICHUS KA4eCTBA BOJIBI:

1) ne3akTUBAIIKS; 2) obe33apakMBaHue;  3) OUMCTKA.
12. Metonb! o6e33apaxuBanus BO/IbI:
1) ymsiruenue; 2) oOe3kene3nBaHue; 3) XJIOPUPOBAHHUE.

13. O6HapykeHHe aMMHaKa B BOJIE MOKET YKa3bIBaTh Ha:
1) mOCTOSTHHOCH JITUTENbHOE (eKaTbHOE 3arps3HEHHE;
2) crapoe (hekajabHOE 3arps3HCHHIE;
3) cBexkee (hekaabHOE 3arps3HEHHE.
14. 30HbI cCaHUTAPHON OXpaHbl UCTOUHUKOB BOJOCHA0KEHHUSL:
1) ctpororo pexuma; 2) onucaHus; 3) )KECTKOTO KOHTPOJISL.
15. CaHUTapHO-TEXHUYCCKHUE MEPOITPHUATHUS TI0 OXpaHEe BOJIBI OT 3arps3HEHUS
BKJTIOYAFOT:
1) yCTpO#CTBO OYHCTHBIX COOPYKEHHI; 2) BHEIPEHHE OECCTOUHOTO MPOU3BOJICTBA;
3) ocyIecTBICHHE COPOCOB B pa3HOE BPEMs CYTOK.
16. B Boze koso/11a 3amax v MpUBKYC HE JTOHKHBI TIPEBHIIIATH:
1) 1-2 6amta;  2) 2-3 Gaina; 3) 3-4 6aina.
17. B BoionmpoBOIHOM BO/IE 3aIax v MPUBKYC HE JIOJDKHBI MPEBHITIATS:
1) 1 6amwn:  2) 2 6amia;  3) 3 6amia.
18. VicTounukwu 3arpsi3HEHUsI BOJIBI:
1) KOMMYHaJIbHO-OBITOBBIC OOBEKTHI;  2) HEPTEIPOTYKTHI;



3) MHKPOOPIaHU3MBI.
19. 3arps3HuTeNN BOIBI:
1) MpOMBITIICHHBIC PSATIPUSITAS;  2) IIECTULIHIBI;
3) ceNnbCKOXO03AHUCTBEHHBIE 00BEKT

3.2.2. llpakTHyeckue 3a1aHUs U 321241

Pasnean 1. OcHOBBI CTpPoeHHMsI BellecTBAa - 33Ja4d HAa COCTaBJICHUE
XUMUYECKUX (HOPMYJT TBYXaTOMHBIX COCIMHEHUN (OKCHIIOB, CYJIb(PUIOB, TUIPHUIOB U
T.IL).
Jlatime naseanusi cieoyiouum COeOUHEHUSIM.
leo MnO A“3 Cr,S; ZnH, Ag4S| CasN, COZ, CaO P,0s CC|4 NaBr FeS
MgH2 A|4C3 KsP MnO, Fe,04 CIQO KCI MgF2 CrS CaH, S|H4 K4C CaszP, Na,O CuO
N,O3z Mn,O; LiF PCls HgBr Ag,S CuS HCI NaSi AIN LisP Cr,0s
As,0Os NO, B,O3; BaCl, PBr; MnS PH; LiIH Ba,C Al,Si; NasP N,O SiO, MgO
CrF, K,S CH,4 PbO Au,03; NH3 CaS N,Os HgO AIP

CocraBbTe (hOpMYJIbI IO HA3BAHUSIM:

=

Hwutpun kanus
Cununua Maraus
Maapun amomMuHus
Cynbdun ceunia (1)
bpomua nuuka
Oxcun yriepoza (11)
Oxcup xyopa (V)
Oxcun G6apus

. ®ochu xenesa (I11)
10 KapOunx maruus

© oo N gk owd

11.Tunpuna kanus

12. Cynwsdun anmoMuHus
13.Momun meau (1)
14.Cynwsdua prytu (I1)
15.Okcwun xmopa (1)
16.Oxcup ceunna (1V)
17.0Oxkcung nuHKa

18. Cunmnima Kanpus
19.T'unpun Gapust

20. Cynbdun xenesa(Ill)
21.Oxcup a3ora (I1)
22.0Kcu aTrOMAHUS
23. Xnopun xenesa (1)

KapOun mutus
Oxcun dpocdopa (1)
®dropun meau (I1)
Oxkcup cepedpa
IM'unpun mutus
Cynsdua meau (1)
Hutpun nHatpus
Nomun cepebpa

. Oxcua xpoma (1)
10 Oxcwup azora (V)
11.T'uapun HaTpus

12. Xnopun xpoma (I11)
13. Oxcup xamus

© oo NoakowdE

14.Oxcun mbribsika (1)
15. Cynbdun nunHka

16. Dochua meau (11)
17.Oxcup xenesa (I1)

18. Bpomua mapraniia (11)
19. Cynbbun mutus
20.Dochun cepedpa

21. dropun xenesa (I1)
22.0Oxcua xpoma (V1)
23.Hutpupn nutus



24. Hutpup Gapust 24. Cynbua maraus
25. Oxcup prytu (1) 25. Oxcun menu (1)
26. Oxcup cypbMmsbl (V) 26. Xnopun pryt (I1)

Pa3znen 2. Xumuueckue peakiuu
e  3ajaud Ha COCTaBJICHHWE YPABHEHHUM peakluii: COeAUHEHUS, 3aMEIICHUS,
pasNoKeHHs, OOMEHAa W peakmuid ¢ yJacTHEM KOMIUIEKCHBIX COCIWHEHUU (Ha
mpuMepe  THAPOKCOKOMILJIEKCOB  QIIOMUHHS W IIMHKA);  OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMNA C UCIIOIH30BAHUEM METOJa AJIEKTPOHHOTO OanaHca; C
y4acTUEeM KOMIUIEKCHBIX COeAMHEHUH (Ha MpUMEpPEe THIPOKCOKOMILIEKCOB alFOMUHUS
U IIUHKA)
1. Peakiien 3aMeIieHus IBIISIETCS
a) TOpEHUE BOJOPO/Ia B KHCIOPOJIC;
0) BoccranoBienue okcuaa meau (1) Bomopomom;
B) B3aMMO/ICHCTBHE TUIPOKCH/IA KaJIUs C CEPHOM KUCTIOTOM;
') TepMUYECKas JEeTUApaTaIlis THAPOKCHIA ITUHKA.
2. Peaknus, ypaBuenue kotopoit CaO+C0O2=CaCOg, Ha3bIBaeTCs peakuuen
1) coenunenusi; 2) paznoxkeHus; 3) oOmeHa;  4) 3amenieHHUs.
B3auMmopenicTBre TUIPOKCUAA KAIBIUA C COJSHOM KUCJIOTOM - 3TO peaKius
1) coeaunenus;  2) pasnoxkeHus; 3) oOMeHa; 4) 3aMelleHus
3. VKaxWTe peakmuio, KOTopas SBISICTCS peaklued pasloKeHUs W HUACT C
M3MCHEHUEM CTETICHU OKUCIICHHS:
a) Cu(OH), = CuO + H,0; B) 2KNO3= 2KNO,+0O;
6) CuO + H2 = Cu + H20; r) CaCO3 = CaO + CO,
4, Hanumure peakiuu, yKaKUTe TUT PEeaKInu:
a) pa3J0KEeHUsI YTOJIbHOW KUCIIOTHI; B) paznoxxkenus ruapokcuaa meau(Il);
0) MmoJydeHus aMMHaKa U3 MPOCThIX BEIIECTB,;
I') B3aUMOJICUCTBHUE a30Ta C KUCIOPOJIOM
5. Hanmummre peakiuu, yKaXuTe TUIT PEaKIH:
a) J)KeJIe30M | Cepoi; B) oKkcuoM Oapust u okcuaoMm cepbi(1V);
0) GapuieM U CepHOU KUCIIOTOM; r) okcupa cepsl (IV) u kucnopoaom;
6. VYpaBusiiTe peaknMu METOJOM  OJEKTpOHHOTrO  Oananca. PaccraBeTe
KO3 HUIIUEHTBI
HI + H2804 — |2 + HzS + HQO



H,SO, + Cu,0 — CuSO, + SO, + H,0
HNO; + FeO — Fe(NOs); + NO + H,0

KNO; + Al + KOH + H,0 — NH; + K[AI(OH),]
SO, + KMnO, + H,0 — K,S0, + MnSO, + H,S0O,
SO, + K,Cr,0; + H,S0, — K,S0, +Cry(SO,)s +H,0

e 3ajauM Ha pAcyeT KOJIMYECTBEHHBIX XaPAKTEPUCTHUK NPOIYKTA PpPEaAKLIUU
COCTMHEHMSI; MACCOBOM MM 0OBEMHOM JOJM BBIXOJIa IPOYKTA PEAKITUN COCTMHCHHUSI
OT TEOPETHUYECKA BO3MOXKHOI0; OOBEMHBIX OTHOILICHUM Ta30B; KOJIMYECTBEHHBIX
XapaKTEPUCTHK MCXOJAHBIX BEMIECTB M MPOAYKTOB pEaKIUH;,; Macchl (00BeMm,
KOJIMYECTBO BEILIECTBA) MPOJYKTa PEaKIMH, €CIM OJHO M3 BEUIECTB JaHO B BUJC
pacTBOpa ¢ ONPEACICHHON MacCOBOM J0JIeld paCTBOPEHHOIO BEIIECTBA.

1. Tlpu B3auMOJEHCTBUU HATpusi KoyJnuecTBOM BemiectBa 0, 5 Moab ¢ BOJOiM
MOJIYYHJIM BoJopoa 00béMoM 4,2 11 (H. y.) BelunciauTe npakTUYECKUM BBIXOJ rasa
(%).

2. Merannmnyeckuii  XpoM  TOJIY4YalOT BOCCTAHOBJICHHEM €ro  OKCHa
Cr,0O3 MeTaTMYecKuM altfOMHHHEM. BBIYHCINTE Maccy XpoMa, KOTOPBIA MOXHO
MOJIYYNUTh TPU BOCCTAHOBJIEHUM €r0 OKCHJIA Maccod 228 T, eciM NpaKkTHYECKUU
BBIXOJI XpoMa cocTaBisieT 95 %.

3. Ompenenure, Kakas Macca MEJM BCTYMUT B PEAKIMIO C KOHIICHTPUPOBAHHOM
CepHOI KucoToM I monyueHus okcuaa cepol (V) oobséMom 3 11 (H.y.), €CITH BBIXOJ
okcuga cepsl (IV) cocrasmiser 90%.

4. K pactBopy, coaepkaiieMy XJOpuJ Kajabius Maccoil 4,1 T, MpUiIniIA pacTBop,
coaepxkamuii dochar Hartpus maccor 4,1 1. Omnpenenure Maccy IOJTYYSHHOTO
ocaJiKa, €Clii BBIXOJI MPOAYKTA Peaklnu cocTaBisieT 88 %o.

e 3ajaHusl HA COCTAaBJEHUE MOJICKYJAPHBIX U MOHHBIX PEAKIUN C ydacTHUEM
OKCUJIOB, KHCJIOT, OCHOBAaHMM U COJI€H, HOHHBIX pPEaKIHl TUIPOJIM3a COJIEH,
YCTaHOBJICHHE U3MEHEHUSI KUCIIOTHOCTH CPEJIbI.

1. Kakue u3 coneit RbCl, Cry(SO,)3, Ni(NO3),, Na,SOz monBepraroTcs
ruaponuzy? CocTaBbT€ HOHHO-MOJEKYJSIDHBIE M MOJIEKYJIIPHBIE ypaBHEHHUS
TUApPOJIM3a cOOTBETCTBYIOIMX coseil. Kakoe 3nauenue pH (> 7 <) umeroT pacTBOpbI
ATUX COJICH?

2. Hanummure noinHoe U COKpalieHHOE YPaBHEHUS PEAKIIHM:

KOH (p) + HCI (p) = KCl(p) + H,O (mn)

Ca0 (okcun) + 2HNO; (p) = Ca(NOs), (p) + H,O (M)

Mg(OH), (1) + H2SO,4 (p) = MgSOu(p) + 2H,0 (M)

CuCl; (p) + 2KOH (p) = 2KClI(p) + Cu(OH),|



Al(SO,); (p) + 3BaCl, (p) = 3BaS0,| + 2AICIs(p)
K,S + 2HCI = 2KCI + H,S1
Na,CO; + 2HNO; = 2NaNO; + H,0 + CO,?
Mg + H,S0, = MgSO, + H,1

Pa3I[eJI 4, CTpOCHI/Ie M CBOMCTBA HECOPraHUICCKUX BCIIECTB

1. Beruucauth MaccoByio noio azota B HuTpare kanbimsg (Ca(NO3),

3agaun Ha pacdyeT MAcCOBOM 0N (MacChl) XMMUYECKOTO 3JIEMEHTA
(coenuHEeHUs) B MOJIEKYJie (CMECH).

2. Beruncnute conepxanue kucioposa B mepmanranare kams (KMnOy,)
3. Brruncnure conepikanue cepsl B MuHepaie mupure (FeS;)

4. BerurcinTe MacCcoBYIO JI0JII0 cepedpa B okcujie cepedpa (Ag,0)

[IpakTrueckue

3aJaHus

I10

KJ1accuukaiuu,

XUMHUYCCKHUM (bOpMYJ]aM HCOPIraHNYCCKHX BCIICCTB PA3JIMYHBIX KJIIACCOB.

HOMCHKJIATYPC H

1. Brmmucath OTACJIBbHO OKCHObI, OCHOBAHUA, KUCJIOTHI U COJIH. I[aTB Ha3BaHUHA.

A b B r pl| E X 3
1} Na,O | NaOH | CO, SO, MgO | HNO; | Ba(OH) | CO MnO,
2
2 S|02 Zn0O HsPO, AggO N,O; CrO; MnO HF HgSlOg
3 H,SO, | CO, Ca(OH), | BeO LIOH | CrO Mn,O; | SO; SiO,
4 A|203 BaO MgC02 CU(OH)2 Zn0O Cr,03 | HMnO, Ca(OH)Z K3PO,
5 NO HNO3; [ MnO NO, HCI H,SO, | NO, FeO P,Os
6| MgSO, | SO, Cl,05 H,Si0; |AI(NO3)| CO NO AL,0O; BaO
3
7| FeO K,CO; | Fe,04 Hg(N03)2 CaO a(OH)g AgZSO4 PbSOg AgOH
2. CocTaBUTh (hOPMYJIBI BBICIINX OKCHIOB DJIEMEHTOB C TIOPSAIKOBBIM HOMEPOM:
1)14,34,41  2)75, 16, 3)33,50,40  4)6,35,24  5)21,25, 32

3. CocTaBuTh MOJEKYISIPHBIE (POPMYJIBI OKCHIOB, IIOIIKCATH XapakTep OKCHIA U
COCTaBUTH (POPMYITy COOTBETCTBYIOIIETO IMIPOKCUIA
1) a30Ta co CTeneHpo OKuciacHus +1, +2, +3, +5

2) XJI0pa co CTeNeHbIo OKucieHus +1, +3, +5, +7

3) Maprasiia co CTEICHbIO OKHCICHHUS +2, +3, +4, +7

4. Beimrcath OTACIBHO Oe3pa3InvyHbIe, OCHOBHBIC, KUCIIOTHBIC B aM(pOTEPHBIC

OKCHJIBI;
A b B r Jil| E XK 3 n
1| Na,O | CaO CO, SO; MgO [N ,O;3 | BaO CO MnO,
21SiI0, |ZnO P,Os | Ag,0O N,O; |[CrO; | MnO | MnQO, NO
3| SO, CO, CaO BeO Li -0 CrO Mn,O; | SO4 S|02




4| Al,O; | BaO SeO, | CuO Zn0O Cr,0O3 | MnO, | CaO CrO;
5[NO N ,O3 MnO NO, Na,O SO; NO, FeO P,Os
6 MgO SO, C|205 SIOZ Al ,0O3 | CO NO AL,O; BaO
7| FeO | SO, Fe,O3; [ HgO Cao BaO | Ag,O [ SO, PbO
1. BeimucaTh HEpacTBOPHMBIC OCHOBAaHUS W MENOYH. J[aTh Ha3BaHMUSL.
A b B T i E K 3 7
1 [Na, SO, |NaOH CO, SO; Mg(OH)z HNO; Ba(OH)z CO CU(OH)
2
2 |CsOH  |Cu(OH), |H3PO, NaOH |N,O3 Cr(OH),) MnO  |KOH  [H,SiO;
3 [H,50, [CO,  [Ca(OH), |BeO |LiOH [CrO  [SOH), [S0;  [Sr(OH),
4 A|203 Ba(OH)2 MgCOZ CU(OH)Z Zn0O Cr,0; [HMnO, Ca(OH)2K3PO4
5 LiOH |HNO; |Mn(OH),[NaOH |HCI __ |CsOH |Fe(OH), [FeO _ [P,0s
6 (MgSO, |SO, LiOH H,SiO;  |AI(NOs); [CO NaOH |AL,O; [BaO
7 CU(OH)g K,COs; [Fe,04 Hg(NO;J,)zca(OH)z Ba(OH)g Ag,SO, Ba(OH)gKOH
Pa3}1eﬂ 5. Kunerunueckue u TEPMOAUHAMHAICCKHUEC 3aKOHOMCEPHOCTH

NPOTEeKAHUS XUMUYECKHUX PeaKIuii
3amau  Ha pacueThl TEIUIOBBIX dA(PPEKTOB XUMHYECKHX pEakiuuid u
oTnpe/eeHUe TUITa PeakIuy (10 TeTIOBOMY d(DPEKTY: 3K30- U SHAOTEPMUUECKUE).

1. Kakue cxeMbl MOKHO Ha3BaTh TEPMOXUMUYECKUMU YPABHEHUSIMU PEAKIIUA?
a) 2 Hy(r) + Oy(r) = 2 H,O(x) + 572 xJIxx 6) 2 H, + O, =2 H,0 + 572 xJIx
B) 2 Hy(r) + Oy(r) = 2 H,O(x) 1) H, + O, — H,0 + 572 x/Ix
2. Kakas 3anuch, COOTBETCTBYET IHAOTEPMUUECKOMN peaKiiuu?
a) C(1B) + O,(r) = COy(1) + 394 xJI:x 6) CaCO3 = CO, + CaO — 310 x/Ix
3. Ilpu cxxuranum 4,351 metana Beieaniaochk 173 kI teriotel. YeMy paBeH
CH4 + 202 - COZ + 2H20 + Q
[Tpu okuciennn 1T TIIOKO36I BeIIETUI0CH 15,64 /[ TerutoTer. OnpenenuThb
C6H1206 + 602 = 6C02 + 6H20 + Q

TepMOXUMUYECKOE YPAaBHEHHUE PEAKLIMU TOPEHNS MarHUs

TEMI0BOM (P PEKT JaHHOU peaKInH.
4,
TETI0BOM (D PEKT peakiuu.
5.
2Mg + O, = 2MgO + 1127 x]/I)x. CKOIBKO TETUIOTHI BBIJCIUTCS MPU CTOPaHUH 2,41
MarHusl.

6. [Tpu cxxuranuu 21 aneruieHa Boeienuiaochk 116,0 k/x terotsl. Haiiaure
TerioBoi addext nannou peakiuu. 2C,H; + 50, =4C0O, + 2H,0 + Q

7. Tepmoxumudeckoe ypaBuenue peakunn CH, + 20, = CO, + 2H,0 + 880
KkJIx
8. Brruncnure KOJIM4YecTBO TEMIOTHI, KOTOPOE BBIICIUTHCS NpH Cxkxuranuu 1121

MCETaHa.



Paznen 7. KauecTBeHHble peaknuM OOHApPY:KEHUS] OPraHMYeCKUX U
HEOPraHN4YeCKUX BellecTB
[IpakTUueckue 3aaHusi HA COCTaBIICHUE YPaBHEHMM peakuuid oOHapy>KEeHUS

KaTHoHOB [—VI rpy1min u aHMOHOB, B T.4. B MOJISKYJIIPHON U HOHHOU (popMax.

1. B Tpex nponymepoBaHHbIX npooupkax moa Nel , Ne2 u Ne3 Haxonsarcs
pPacTBOPBI THAPOKCUA HATPHUS, XJIOPUAA HATPUS U COJITHOM KUCIOTHI. Pacmo3Harthb
JAHHBIE BEILIECTBA.

No Brinonnenue HaOmronenus BriBoabI
OITbITa
1. | B 1pu B npo6upke Nel-
MMPOHYMEPOBAHHBIX | PACTBOP CTall
pOOUpPKHU (1OJIETOBOTO LIBETA;

JI00aBHIIH 110
KaIuIsIM UHIUKATOP No2 — cunero;
JIAaKMYC.

No3 - kpacHoro

2. B Ttpex mponymepoBaHHbIX npoOupkax moa Nel, No2, Ne3 naxonsarcs
pacTBOphl Xxjopuzaa Oapusi, cyib(aTa HaTpus M KapOoHarta kanus. Pacmo3Hatb
BEILIECTBA, COCTABUTb YPAaBHEHUSA pEAaKUUMHW B MOJEKYJISIPHOM, IIOJJHOM H
COKpAILEHHOM BUJIE.

No Brimonnenue HaOmronenus BriBoabl
OITBITa
2. | BTpu B mpobupke Nel - ve
MPOHYMEPOBAHHBIX | W3MEHEHUIA;
POOUPKHU
00ABHIIH TIO No2 —BpImian 6esbIi
KamjsiM pacTBOp OCaJZloK;
CEpPHOM KUCIIOTHI.
No3 — Bermesmiics ras
0e3 1BeTa U 3amaxa.

3. B Tpex npoHyMepoBaHHBIX MPoOUpKax HaxoAsATcs pacTBopsl BemecTB HCI,
Na,CO3, BaCl,. Kak, He ucnosn3ys apyrue peakTHBBI paclio3HaTh BelecTBa?
Hanummre ypaBHEHUs peaKIvii B MOJICKYJIIPHOM, TIOJTHOM U COKPAILICHHOM MHOM
BUJIC.

4. B Tpex mpoHyMEpOBaHHBIX MPOOUPKAX HAXOIATCS XJIOPHI AMMOHHMSI, HUTPAT
aMMOHHMS 1 KapOoHaT Kanus. [IpenokuTe cxeMy pacro3HaBaHMs JaHHBIX BEIIECTB.
Hanummre ypaBHEHUs peaKIvii B MOJICKYJISIPHOM, TIOJTHOM U COKPAILICHHOM MHOM
BUJIC.

5. B Tpex nmpoHyMepoBaHHBIX MPOOUPKAX HAXOIATCS CYIb(aT, XJIOPHI U
HUTpaT HaTpus. Kak y3HaTh, B KaKo¥i poOHUpKe HaXOAUTCS CysIbdar HATpus?
Hanummure ypaBHEHUs peaKIuidi B MOJICKYJISIPHOM, TIOJTHOM ¥ COKPAIIEHHOM HHOM
BUJIC.



Pa3nes 8. CTpoeHne U cBOIiCTBA OPraHUYeCKUX BellleCTB

e  3ajaHMs HA COCTABJICHHE HAa3BaHUN OPraHMYECKUX COETMHEHHI 1O
TPUBUATIBHOU MIIM MEXIYHApPOIHON CUCTEMATHYECKOM HOMEHKIIAType

e Ha3oBuTe NpHUBEIEHHBIE HWXKE YIVIEBOAOPOIABI II0 MEXKIYHApPOIHOU

HoMmenkiarype IUPAK:
CH, CH,

| |
CH  CH = CHy = CHe CH: CH: - CH,- C — CH - CH,OH

CH: CH; CH;
CH; - CH; CH; - CH; CH;
CH;—(|3 - (|3 — CH-CH;—-CH;s CH;—(lj — CH - CH; - CH, - COOH
L Lk L

2. HpI/IBCI[CHHOMy HHXKC YIJTICBOOAOpOAY II&IZTG Ha3BaAHHC II0 HOMCHKIIATYPC
IUPAC, YKAXXUTC CKOJIBKO IICPBHUYHBIX, BTOPHUYHBIX, TPCTHUYHBIX N YCTBCPTHUYHLIX
4TOMOB Yyrjcpoga COACPKHUTCA B aJIKAHC. H3OM€pOM, KaKoro yriceBogopoaa
HOPMAJIBHOI'O CTPOCHUA SABJIACTCA ,HaHHBIﬁ erICBOI[OPOII? Hanumure ero q)OpMYJIy.

a) 0)
CHy-CH; CHy-CHs
HiC~CHy CH H,C~CH-C~CH,
CHy-CH-CHy HiC-CHy T CH, CH,
CHy

e 3ajaHus HA COCTABJEHUE YPABHEHHH XUMHUYECKUX PEAKLUUU C y4aCTHUEM
OpPraHUYECKUX BEIECTB HA OCHOBAHUHU UX COCTaBA U CTPOECHUS.
1. Hanummre cTpyKTypHBbIE (OPMYJIBI COETMHEHUN IO X HAa3BAHUSM:

a) 2,5-TUMeTUITreKCeH-3;

0) 2-MOHOMETHJI-3,5-TUMPONTUITHOHAH;
B) 2,5 - TUMETHUI - 3-HUTPOTEKCaH;

r) 2,3-IUXJIOPTeKCAHOBAs KUCJIOTA;

1) 2 - aMUHOOYTaH.

2. Hanumure cTpykTypHble (HOpPMYJBI BCEX COEIMHEHUMM COCTaBa: HA30BUTE
MIOJIyYEHHBIE COEUHEHHS.

a) C¢Hyp, 0) CsH1,0OH; B) CsH11NO,.



J 3ajaHusl Ha COCTABJICHHE IOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX
(opMyJ1 OpraHMUYECKUX BEIIECTB OTIAEIbHBIX KJIACCOB.

3. Hanmmmmre moJIHBIE ¥ COKpAIIEHHBIC CTPYKTYpPHBIC (POPMYIIHI .
2,2,3,4-TeTpaMeTUIIIIEHTaH 2,3,6-TpuMeTHI-3-3THIITenTaH
2,5-TUMeTUIIreKCEH-3; 2-MOHOMETHIT-3,5- TUTIPOITMITHOHAH;

2,5 - numeTwt - 3-HUTporeKcan; 2,3-AuXJIOPTeKCaHOBast KUCIIOTa;
2 -aMHUHOOyTaH. 4 - MEeTWINUHTEH-3  2,2-AUMETHIOYTHH -3

2. CocraBbTe CTPYKTypHbIE (DOPMYIBI TpeX AJIKWHOB, KOTOPbIE HM30MEpHBI 2
MeTunoyTaaueny-1,3. Jlaiite um Ha3BaHMUSL.

e 3ajaHMs Ha COCTaBJICHHE YpPAaBHEHH XHUMHYECKUX  PEaKLHUM,
WUTIOCTPUPYIOIIMX XWMHYECKAE CBOMCTBA C YYE€TOM MEXAaHU3MOB NPOTEKAHUS
JAHHBIX PEAKINN U TEHETHYECKOMN CBA3M OPTaHMYECKHUX BEIIECTB Pa3HBIX KIIACCOB.

BapwuanT 1
1. BzaumopeicTBHE 2-MeTHUIIPOIIaHa U OpoMa IpU KOMHATHON TeMIIEpaType Ha

CBETY

1) oTHOCHTCS K peakIusM 3aMeIICHUsI

2) TIPOTEKAeT MO PaJUKATLHOMY MEXaHU3MY

3) MPHUBOAMT K MPEUMYIIIECTBEHHOMY 00pa30BaHutio 1-0poM-2-MeTHIIpornana

4) MPUBOJUT K MPEUMYIIECTBEHHOMY 00pa30BaHHIO 2-OpOM-2-MeTHIINPOIIaHa

5) mpotekaet ¢ pa3pbiBom cBsizu C — C

6) sABISETCS KATATUTUYCCKUM IPOIIECCOM

2. 3ajiaHa cieayronias cxema npeBpalieHuii BeIecTB:

H,S0, (xomt.), t°

> Y

X = [Iponanon-2
X Hd, Xnopatan —Y5 Sranon
Onpenenute, Kakue U3 yKa3aHHBIX BEIIECTB SIBISIOTCS BemecTBaMu X U Y
3. Hanummre ypaBHeHUs peakiyid, ¢ MOMOIIBIO KOTOPBIX MOXHO OCYILECTBUTh
cienyromue npespaiieHus. [ Ipy Hanucannm ypaBHEHUN peakunil UCIIOJIb3yITe
CTPYKTYpHBIE (POPMYIIBI OPraHMYECKUX BEIIECTB

1500°C CHsCl, Al ,C;  KMnO4, HY C,HsOH, H
CH4 — X1 — C6H6 — X2 — X3 — X4
Br, KOH, H.0 KMnO., H car, t

CHg — X; — X, — C;CHO — X, —» auBHUHUI

Bapuanrt 2
1. BzaumopeiicTBre H-OyTaHa ¢ XJIOpOM MTPOTEKAET

1) c pa3pbIBOM CBsI3ei B MOJICKyJie OyTaHa

2) uepe3 00pa3oBaHHE CBOOOIHBIX PAIUKAIIOB

3) ¢ nmperMyIeCTBEHHBIM 00pa3oBaHueM 1-xmopOyTaHa
4) ¢ 0O6pa3oBaHKEM HECKOJIBKUX MOHOXJIOPIPOU3BOTHBIX



5) ¢ mpoMeKyTOUYHBIM 00pa30BaHHEM YACTHULIbI
6) Ha CBeTYy WJIM PU HATPEBAHUU
2. Bamana cieayromas cCxeMa MpeBpaIleHui BEmeCTB:
CH,CH,Cl —— CH,CH.OH —— CH,CHO

H,S0, (xon.), t°

\!

OHpeI[eJ'H/ITe, KaKHC N3 YKAa3aHHBIX BCUICCTB ABJIAIOTCA BCIICCTBAMU Xwu

, Hp
X » [Iponanosn-2

3. Hanmmnre ypaBHEHUS peakLuii, C IOMOLIbI0 KOTOPBIX MOYKHO OCYIIIECTBUTh
cneayromue npespaunieHus. [Ipy Hanncanum ypaBHEHUN pEAKLIAN UCIIOIb3YNUTE

CTPYKTYpHBIEC (POPMYIIBI OPTaHMYECKUX BEIIECCTB
H.0 1500°C  car,t Bry, AIBr NH3,p,t

Al,C;— X —> X > Xz —> X4 — Xg
car,t  Bry, 40° KOH KMnO., H

CiHypp —» X; —»  X;— 14— mubpombyran — X3 — X4

Pa3nen 9. UcciienoBanne 1 XUuMUYeCKUiA aHAJIN3 00beKTOB O1ochepbl
e 3a7aud Ha BBIYMCIICHHE CPEIHEr0 3HAYEHHUS HKCIEPUMEHTAJIbHBIX TaHHBIX,

HOTPEIIHOCTH.

Bapuanrt 1
1. OgHuM U3 METOJOB OUYUCTKH CTOYHBIX BOA OT ¢ocdara, mpuUMECH KOTOPOTO
YCUJIUBAIOT POCT OakTepuii, sBiseTcs ocaxiaeHue uoHa PO4 3— ¢ momomibio
KOAryJsiuu Cyiab()aToM allOMUHUS B IIEJTOYHOU cpefe (MTpu ATOM nostydaroT gocdar
HaTpHUsi, KOTOpPbIA 00pabaThIBalOT  XJOPUAOM  Kalbluig C  0Opa3oBaHHEM
HEpacTBOPUMOIo ocajaka). Hanummure MOJEKyIsspHOE M HOHHO-MOJIEKYJISIPHOE
YpPaBHEHHUSI TOCIIEAHEN pEAKIIUU.
2. Ckonbko rpammoB Na3PO4 nago npu6aButh k 500 J1 BOJIbI, 4TOOBI YCTPAHUTH €€
KapOOHATHYIO JKECTKOCTh, PABHYIO 5 MMOJIb/J1?
3. Kakoe xonmnuectBo cynbduTa HaTpUs HeoOxoaumo s AexaopupoBanus 500 m3
BOJBI MpPHU KOHIEHTpauuu xJjopa 3,5 MI/n (colaepikaHue OCTaTOYHOIO XJopa He
JOJKHO npeBbiaTh 0,5 mr/i).

Bapuanrt 2
1. VYpanenue amMMuaka M3 CTOYHBIX BOJ| JOCTUTAETCS OKHCIEHHEM €ro XJIOpOM,
OpoMoM u OepTosieTOBOM cobl0 (B MmienoyHou cpene). CocTaBpTe ypaBHEHUS
peakiMii OKUCJICHHS aMMHUaka OpoMoM (TIPOIYKTHI PEaKIMd HATpUEBasl CEJHTPA,
xJiopu Kanua M Boga). Kakoit u3 crmocoboB Oosnee Ge3BpeieH B 3KOJOTHYECKOM
OTHOIIIEHUHN?
2. Uemy paBHa JKECTKOCTb BOJABI, €CIM s ee ycrpaHeHus K 50 1 Bojbl

noTpedoBanioch npudaButh 21,2 T kapOoHaTa HATPUS?



3. BbruncnuTte MOpOIEHTHOE COAEp>KaHHWE AKTUBHOTO XJIOpa B XJIOPHON HM3BECTH
3CaCl20-Ca(OH)2-5H20.

e 3a1a4yu Ha BBIYUCIICHUE CPEAHETO 3HAUYCHUSI DKCIIEPUMEHTAIbHBIX JIaHHBIX,
MOTPEUTHOCTH

1. Ilpu BBINOTHEHHM aHANIM3a U pacyeTa MacChl MCKOMOTO KOMIIOHEHTa B
aHanu3upyeMon mpobe ObUTM TOJMyYeHBl cieayromue pe3yiabTathl, T: 0.239276,
0.238723, 0.23876, 0.23091, 0.23801, 0.23988, 0.2405. TouyHOCTH OMpeACIICHUS
coctaBisia 0.001. OxkpyriauTh pe3ynbTaThl ¢ Y4€TOM 3HAYUMOCTH, MPOBEPUTH HA
COOTBETCTBHE  E€IUHUYHBIX PE3YyJIbTATOB OOLIEH COBOKYIHOCTH, IPOBECTH
CTaTUCTUYECKYI0 00pabOTKY U MPEACTABUTH pe3yJIbTaT aHAIH3a.

2. Ilpu BBINIOJHEHWM aHAIM3a W pacueTa MacChl HMCKOMOTO KOMIIOHEHTA B
aHaIM3MpyeMon mpoOe ObUIM TOJyYeHbl CIeAyIolue pe3ynbrarsl, T: 2.393, 2.382,
2.384, 2.380, 2.39298, 2.3908, 2.58324. TouHnocth onpeaeneHus cocrasisia 0.001.
OKpyrUTh pe3yibTaTbl C YYETOM 3HAYMMOCTH, IPOBEPUTH HA COOTBETCTBUE
€IMHUYHBIX PE3YyJIbTAaTOB OOIIEH COBOKYNMHOCTH, MPOBECTU CTATUCTUUECKYIO
00pabOTKy U MPEACTABUTH PE3yJIbTaT aHATU3A.

3. Ilpu BEIMONHEHWM aHaIW3a W pacdyeTa MacChl MCKOMOTO KOMIIOHCHTAa B
aHATM3UPyeMOoHr TpoOe ObLTH MOMydYeHBI cheayromue pe3ynbratsl, T: 0.0993, 0.0862,
0.0876, 0.0878, 0.90298, 0.9089, 0.0862, 0.0804. TouHOCTH oOIpeACIICHUS
coctaBisia 0.001. OkpyrnuTe pe3ynbTaThl C Y4ETOM 3HAYMMOCTH, MPOBEPHUTH HA
COOTBETCTBHE CJAMHUYHBIX  pPE3yJbTAaTOB  OOIIEH COBOKYIMHOCTH, TMPOBECTH
CTATUCTUYECKYIO0 00pabOTKY U MPECTaBUTh PE3yJIbTaT aHAIM3a.

4. Tlpu KOMIUJIEKCOHOMETPUUECKOM OIpEeeIeHUN OOIIeH >KECTKOCTH BOJbI B
MPOLIECCE TUTPOBAHUSA MOJIYUYEHBI clienyronue pesybratel, M. 10.25, 10,05, 10.10,
9.90, 9.85, 7.10, 10.15. Konuentpamus crangaptHoro pactBopa O/TA paBHa
0.09452 monw/n (COATA), o6beM amukBoThl Bojbl 50.00 mur (VH,0). [dns xaxmoro
o0beMa paccuuTaTh >KECTKOCTh. VCKItounTh TrpyOble €IMHUYHBIE PE3yJIbTaThl
[IpoBecTu cTaTCTHYECKYIO 00pabOTKY U IIPEICTABUTh Pe3yIbTaT aHAIH3a.

e3a/aud Ha ONPEACJICHHE METa/VIOB, HEOPraHUYECKUX AaHUOHOB U
OpraHUYECKHUX BEIECTB B TEXHUYECKOW BOJIE PA3HOTO HA3HAUCHHUSI.

1. O6HapysxeHne HoHOB Ph* + .

B mpoGupky BHecnu 1-2 M ucciemyeMoro pactBopa u nob6aBwn 1 karmiro
cBexenpurororieHHoro 0,2% pactBopa cynbduma Hatpus. B mpucyTcTBUM HMOHOB
CBHUHIIa 00pa3zyeTcs YepHbIA 0caoK. Peakius uaet no ypaBHEHUIO:

Pb**+ S* = PhS
2. OOGHapyxeHHe HOHOB xkene3a (Fe2+)

I'excanmanodeppar (II1) xamumsi, B kucion cpene obpasyer ¢ katuoHom Fe

0CaJIOK TypHOYJIEBOM CHHM TEMHO-CHHETO 11BeTa. Peakius uaeT no ypaBHEHHIO:



K"+ Fe?*+ [Fe(CN)g]s = KFe[Fe(CN)g]4
K 1 mn uccnenyemoit Boabl 100aBmi 2-3Karjid pacTBoOpa CEPHOM KUCIOTHI U 2-3
Karid pacTBOpa peaKkTHBa.

3. OOHapyxeHue HOHOB kese3a (Fe3+)

I'ekcarmanogeppar (I1) xanuss cmabokucion cpene ¢ katTnoHoM Fe oOpasyer
TEMHO-CUHUH 0CaJIOK OEPIMHCKON Ja3ypu. Peakiiys nuaet mo ypaBHEHHUIO:

K" + Fe**+ [Fe(CN)g]s = KFe[Fe(CN)g]
K 1 ma uccnemyemoit Boasl mpubaBui 1-2 Karmim pacTBOpa COJISSHOW KHCJIOTHI U 2
KaIlJTd pacTBOpa PEaKTHBA.

4. O6Hapyxetne noHos mean(Cu’™).

B ¢apdopoByro yamky mnomecTtuTh 3-5 M HCCIETyeMOW BOJBI, OCTOPOKHO
BBITIAPUTh JOCyXa W Ha TepudepuiiHyl0 dYacTh TISITHA HAHECTH KaIlIko
KOHIIEHTPUPOBAHHOTO pacTBOpa aMmmuaka. [losiBIEHHME WHTEHCHBHO CHHEW WIIH
(hHONETOBOI OKPACKH CBHAETENbCTBYeTe 0 mpucyTeTBun Cu’”

5. KauecTBeHHOe ompenesieHre XJIOPUJIOB.

B npobupky orbepute 5 M1 ucciemnyeMoit Bojabl U 106aBbte 3 Karu 10%Horo
pacTtBopa HUTpaTa cepedpa. [IpubanzurenpHoe coaepkaHue XJIOPUI0B ONPEIEIUTE
0 OCAJKy WJIA IOMYTHEHHUIO.

KonuyecTBeHHOE OmnpeiesieHue XJI0PUI0B TUTPOBAHUEM.
B xonmueckyro kom0y mnomecture 100 M Bogsl, mpubaBete 1 mm 5%
pacTtBopa xpomara kanus u tutpyte 0,05H pactBopom HuTpaTta cepeOpa mpu
MOCTOSTHHOM B30aJTBIBAHUH JI0 TIOSIBIICHUS CITa00KPACHOTO OKPAITUBAHUSI.
Coneprxanue xJ10pua0B (X) B MI/J1 BBIYUCIHUTE 110 POpMYJIE:

1,773 100 -V- 100 X =

rne 1,773 — wMacca XJopu-
noHoB (mr, okBuBajieHTHas 1 wmn Touno 0,05H, pactBopa HuTparta cepebpa);
V — 00b€M pacTBOpa HUTpaATa cepedpa, 3aTpauyeHHOI0 Ha TUTPOBAHUE, MII.

6. KadectBeHHOE omnpeneneHUe Cyab(paToB.

B nipoOupky Bieitre 10 M uccnemyemoit Boibl, 0,05 M1 cOMSTHOM KUCIOTHI U

2 mu 5%Horo pacTtBopa xyopuaa 6apus, nepemernnaite. [1o xapakrepy BblaBILIEro
OcaJKa ONpeAesInTe OPUEHTUPOBOYHOE COJIEpKaHue CYIb(PaTOB: MPU OTCYTCTBUU
MyTH KOHIIGHTpamusi CyJib()aTHOHOB MeHee S Mr/r; mpu ciaabod MyTH,
MOSIBIISIIOIIICHCS HE Cpa3y, a uepe3 HeCKOJIbKO MUHYT, — 5—10 Mr/i; ipu ciiaboit
MYTH, TOSIBJISIONIEHCS cpa3y mociie godasnenus xyuopuaa oapus, — 10-100 mr/i;
cuibHas, OBICTPO oOcefarommias MyTh CBUACTEIBCTBYET O JOCTaTOYHO BBICOKO
M cojepkaHuu cyibdaTtroHoB (6osee 100 mr/m). I V

4.2.3 TIpaKkTHKO-OPHEHTHPOBAHHbIE 3aJaHUS
[IpakTUKO-OPHUEHTUPOBAHHBIE pACUYETHbIE 3aJaHusl Ha JHUCIEPCHBIE CUCTEMBI,



UCIOJIb3yeMbl€ B ObITOBOM

1. 3o10TO

141 HpOHBBO,Z[CTBCHHOﬁ ACATCIBHOCTH YCIIOBCKA

Ha3Banue TeMbl

Tema 1.2. «Ilepuoanueckuii 3akon u Tabmuma 1. 1.
Menpeneesa»

Pesynbrar 00yueHus

XapakTepu30BaTh XUMUUYECKHUE JIEMEHTHI B COOTBETCTBUU
C UX MOJIOKECHUEM B MEPUOJINYECKON CUCTEME XUMHYECKHUX
snemeHToB .M. MeHnnaeneeBa

OO01Me KOMIIETEHIINN

OK 01, OK 02

Jlo cepenunbl 50-X rog0B MPONUIOTO CTOJETUS CUUTAIN, YTO 3TOT METAILI -

OJHH M3 CaMbIX MaJIOIIOJIC3HBIX MCTAJIJIOB. PaI[I/I O6H3I[3HI/I$I O9THUM MCTAJIZIOM BCIHCH

BOMHBI, TOPaOOIIATIUCh TOCYJApPCTBa, ChIH yOUBAaeT OTIa, OpaThs yOMBalu cecrtep,

JNeTH CBOMX MaTepei.
IJI0JIOPOJIHBIC Kpasi, TOTO
CKOJIBKO JIOA€El mOoru0JIo

['ubnmu 1wenble HapOJbl, MpPEeBpallAINCh B MYCTHIHU
KaMH JIMJIach KPOBb W IEJIBIMU PEKAMH - CJI€3bl U TOT.
U CKOJIBKO elle moruOHeT B Oopb0e 3a 001aaHue dTUMU

METaJIOM, 3HAET, HaBepHOE, 0AuH bor. YUTo ke 3TO 3a KpOBOXKAHBIA METAIIN?

HazoBure metair.

o0k wh e

CocTtaBbTe 2JIEKTPOHHYIO (POPMYJITY 3TOrO aToMa.
[Tonoxenwne B Tabmuie .M. Menaeneesa 3Toro Merajuia.
Onumure XMMHUYECKHE CBOMCTBA 3TOTO METAJLIA.
Onummre puznyeckre CBOMCTBA 3TOr0 MeTalIa.

['ne mpuMeHsieTcs 3TOT METaIL?

2. MeTaibl H HEMETAJLIBI

Ha3Banue TeMbl

Tema 1.2. «Ilepuoguyeckuii 3akox u Tadmuma ..

MeneneeBa»

Pesynbrar 00yueHus

XapakTepu30BaTh XUMUUYECKHUE DJIEMEHTHI B COOTBETCTBUU
C UX MOJIO)KEHUEM B MEPUOJIUUECKON CUCTEME XUMHUECKUX
snemenToB /.M. MeHpaeneena

OO01Me KOMIIETEHIINA

OK 01, OK 02

MepemeHa, nepemeHa
3annBaeTcsa 3BOHOK

HaKkoHeL, — TO OH 3aKOHYEH,

Hapoennusbiii ypok!
[lepHyB cepy 3a KOCUYKY,
Mwumo marHmi npobexkan,
WMopa 13 knacca ucnapuncs,




byaTo BoBce He HbiBan.

®TOp NnoarKer cnyvyanmHo Boay,

XNI0P YYXKYIO KHUXKKY Cben.

Yrnepog Bapyr c BOAOPOA0M

HeBngmnmkotro ctatb ycnesn.

Kanuin, 6pom, B yrny aepHyTbCa:

He nogenaT aneKkTpoH.

Kucnopog — wanyH Ha 6ope

MuMO npocKakan Bepxom.

1. HanucaTh 35eKTpOHHBIE (DOPMYJIBI BCEX 3JIEMEHTOB

2. ]JlaTh XapakTepHUCTUKY HX MMOJOXKEHHS B Tabnuie Meneneena.

3. Pacnonoxute naHHbIC BEIIECTBA B MOPSAKE YBEIUUEHUS UX aTOMHBIX Macc.
4. BBINUIINTE 3JIEMEHTH HEMETAJUIBI U PACHOJIOKUTE UX B MOPSAIKE YBEIUUYCHUS
aTOMHOTO pajuyca.

5. I'me mpumenstoTCs BelllecTBa, OMMCAHHBIE B TEKCTE?

3. MoJ1oko

HasBaHme TeMuI Tema 1.3. «/lucniepcHble cUCTEMBI U (aKTOPHI UX

YCTOUYUBOCTH

Pesynbprar 00yuenust |PaznuyaTh UCTUHHBIE PACTBOPHI, KOJUJIOUIHbBIE
PAcCTBOPHI U TPYOOIUCTIEPCHBIE CUCTEMBI HA OCHOBE
XUMHYECKOTO IKCIIEPUMEHTA

OO01re KOMIIETEHIIUA OK 01

[TomouB KOpoBy, X03siiKa HaIKUIIA B TOPIIOK 2 JI MOJIOKA C JKUPHOCTHIO 4,6%.
BricniaBmumiics 3a 1enbli I€Hb TOJICTHIN MyIIUCTBIM KOT MPBITHYJ HA CTOJI U CIU3aJ
200 r OTCTOSABIINXCS CIMBOK C )KUPHOCTBIO 15%. IIOTHOCTH MOJIOKa TPUHATH 32 1

3
r/cm”.

1. [ToxacumTaiiTe, MHOTO JIM )KAPA OCTAIIOCH B TOPLIKE.
2. CKOJIBKO TPaMMOB YHpPa Chea KOT?

Omeem: Kot cwen 30 1 xkupa u3 92 r. OtBet: OcTtanock 62 T, 4TO COCTaBUT
XKUPHOCTh, paBHYIO 3,4%.

4. @ypaunjanH

Haspamme TeMbi Tema 1.3. «/IlucnepcHblie cucteMbl U (PAKTOPBI UX

YCTONYUBOCTID)



Pesynbrar 00ydyenus [Pa3nuyaTh MCTUHHBIC PACTBOPHI, KOJUIOUIHBIC PACTBOPHI U
rpyOOIMCIIEpCHBIE CUCTEMBI HA OCHOBE XUMUYECKOTO
HKCIIEPUMEHTA

OO0111€e KOMIIETEHIIUN OK 01

UYeTplpe mMONPSAI CHEICHHBIX MOPOXEHBIX o0OepHynuch nna Hacrtu
TeMrepaTypoil u aHruHod. Bpau HazHaumn el mouaie mNoJiockaTh ropio 2%-m
pacTBOpoM (pypanuinHa.

1. Paccuuraiite Mmaccy pacTBopa ¢ MaccoBoi Jtoseu 2%, eciu Kaxaasi MU0 BECUT
o 0,5.

2. Ckonbpko 250-rpaMMOBBIX CTaKaHOB 3TOTO CPEACTBA MOMAJIO B KaHAIU3ALUIO, €CIIU
OBLJIO M3PACXOJ0BAHO BOCEMb CTaHIAPTOB ¢ypauuiuHa 1o 10 TabieTok KaKabli?
Kaxxmas numrons Becut no 0,5 T.

5. Ay

Ha3Banue Tembl

Tema 1.3. «/lucniepcHbie cUCTEMBI U PaKTOPHI KX

YCTOMYUBOCTH

Pe3ynbrar 00yuenus |Pasnudarh HCTHHHBIE PACTBOPHI, KOJIOUIHBIE PACTBOPHI U
rpyOOIMCIIEPCHBIE CUCTEMBI HA OCHOBE XUMUYECKOTO
PKCIIEPUMEHTA

OO01mMe KOMIIETEHIIUU OK 01

«JtanoHHoe» 12-TUTpOBOE BEAPO HECWIbHAsI CTPYsl BOJBI 3alOJHSET 3a
MHHYTY. BBI TpOCTOSUIM MO AyIIEM 5 MUH.

1. CKOJIBKO JIUTPOB BOJIBI YO€XkKano B KaHATU3ALUIO?
2. Kaxkast Boa cunraeTcs NuTbEBOM?
3. MO0>KHO 1 MBITHCSI TEXHUYECKOM BOLOM?

Omeem: 60 1. (OTOTO C TMXBOI XBATUT, YTOOBI aKKYPATHO BHIMBITH CIIOHA. )
6. CTupka.

HasBaHue TeMbl Tema 1.3. «/lucniepcHble cCTEMBI U (aKTOPHI UX

YCTOWYHUBOCTH»

Pe3ynbpTaT 00yuenust |PaznuyaTh HCTUHHBIE PACTBOPHI, KOJUIOMIHBIC PACTBOPHI U
rpy0oaucIiepcHbIe CUCTEMBI HA OCHOBE XUMUYECKOTO
DKCIIEpUMEHTA

OO0111e KOMIIETEHIINN OK 01

Yxonsa Ha paboty, Mama mopyuuia Kcromie noctupaTts TIOJIb U CBECTH TSATHO
OT pJKaBUMHBI JIMMOHHOM KHCJIOTOM. I[lokomaBmmce B KHUTE «JlOMOBOACTBOY,
Kcroma nossina, yto Hy»kHO mpurotoBuTh 10%-i1 pacTBOp KHCIOTBI U MOTPY3UTh
Tyaa Ha 30 MUH TKaHb C PXKABBIM ISITHOM Pa3MepPOM C €€ JIAOIIKY.



1. Bbynw Bbl Kcromiel, ckoabko B3s7M Obl BOJIBI M KUCJIOTHI JJIs IPUTOTOBIICHUS
pactBopa?

2. N3 kakoro maTepuasa cjiejiana eMKOCTb, B KOTOPOI BBIBOJIUIIN ObI MATHO?

3. IlpuroguTcs iu 3TOT OMBIT B Bauiei Oyayuiei npodeccun?

7. TloBapeHHas1 COJIb

HasBaHue TeMsbl Tema 4.2. «PU3UKO-XUMUYECKHAE CBOUCTBA

HCOPIraHNYCCKUX BCUICCTB»

Pesynbrat 00ydyeHus |YcTaHaBIMBATh 3aBUCUMOCTD (PU3UKO-XUMHUIECKUX
CBOMCTB HEOPTraHUYECKUX BEUIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJI, a TAaK)Ke TUIIa
KPUCTALUTNYECKON pEIETKU

OO11re KOMITETCHIINH OK 01, OK 02

N3BectHo, uyTO B MHpe a00bIBaeTcs mnpuMepHo 100 MWITMOHOB TOHH
IIOBAPEHHOMU COJIA B roj. Ha nuiesbie HyKAbl pacXOAyeTCsl OKOJIO OJHOW YETBEPTOU
4acTH 3TOro Koaudecrsa. Kyna e uner ocrainbHas coJib?

[loBapeHHass COJb COBEPILIEHHO HEOOXOauMa IpPHU IMPOU3BOJCTBE MSCHBIX HU
pPBIOHBIX  KOHCEpPBOB, OHA HCIOJB3YETCSd B  METAUIYPrUYECKOM  OTpaciu
OPOMBILUIEHHOCTH, OpU O0OpabOTKE MEXOB U pa3IMYHbIX KOX, B Ipolecce
MPUTOTOBJIEHUS MbLIA, UIET AJIS MOJTYYeHHUS] KAIbLIMHUPOBAHHOM COJIbI, IPUMEHSIETCS
B MeaunuHe. OCHOBHOW  MOTpeOMTENh COMM -  XHMHUYECKas  OTpacib
IPOMBILUIEHHOCTH. B 3TON 0051acTH MCHOJB3yeTcs HE TOJBKO cama COjib, HO U
JJIEMEHTBI, COCTaBJAIOIME €e. B mporecce 3nekTpoimsa €€ pacTBopa IMOIy4aroT
XJIOp, BOAOPOX W eAkuid HaTp. M3 pacTBopa €IKOro HaTpa MOJydaroT TBEPAYIO
IeJI0Yb - KayCcTUK. COoeMHsIs BOLOPO C XJIOPOM, IOJIy4arOT COISHYIO KACIOTY

3aganue:

COCTAaBbTE YPABHEHHUSI, OMUCAHHBIX B TEKCTE PEAKLINN

8. AMMHaK

HasBaHue TeMbl Tema 4.2. «PU3UKO-XUMHUUECKHE CBOMCTBA

HCOPIraHN4YCCKUX BCUICCTB»

Pe3ynbrat 00yuenus: |YcTaHaBIMBATh 3aBUCUMOCTD (PU3UKO-XUMHUYECKUX
CBOMCTB HEOPTAaHUYECKUX BEIIECTB OT CTPOCHUS
aTOMOB U MOJICKYJI, a TAK)KE TUTIA
KPUCTAJUIMYECKON PELIETKU

OO111e KOMITETEHIINT OK 01, OK 02




[Tocne ypokxoB Muia nogomén k IleTe u npoTsSHyN eMy YUCThIN JUCT Oymar.
DTO - MUCHhMO, HallMCAHHOE HEBUJIMMBIMHM UYE€pPHUJIAMH, - cKazal oH. llomepxu ero
HaJl YallKOW C HaIlaThIPHBIM CIUPTOM, U Thl YBHUJIMIIIb, YTO TaM HamucaHo. Ilers
NpUIIENT JAOMOW, B3sUI B aNTEUKE HAIIATBIPHBIA CHOUPT, MEPENIMJI €r0 B YaIlKy H
mojepan Haa Hel nuct Oymarn. Ha Oymare MeHCTBUTENBHO MOSBUJICS TEKCT
MaJMHOBOTO 1BeTa. M 3T0 ObLIO pelieHue qomaniHen 3aaauu no matematuke! Ilers
no0Oexkaa 3a TeTpajblo, 4TOOBl mepenucarb Tyda permieHue. Ho moka on Oeradn,
HAJIUCh ucyesia. ITepen HUM CHOBa ObLI YUCTBIN JIUCT.
1. Kaknmu "yepHuaamMu" OBLTO HaIIMCaHO UCBMO?
2. Uro Ilers pomxeH ObU1 caenaTh, 9YTOOBI HAANUCh CHOBA IOSBUJIACH?
3. UTo HyXHO cieaTh, Y4TOObI HAIMUCH MOSBUIIACH U 0O0JIbIIEe HE Hcue3ana?

4. Kakyro KpUCTaJUIMYECKYIO PEIIETKY UMEeT aMMHaK?
5. Kaxkoii Tun cBsi3u B MoJieKyJie aMmmuaka’?

6. OnumuTe NpUMEHCHHE aMMHaKa B OBITY.
9. Uon

HazpaHme TeMEI Tema 4.1 «Knaccudukanusi, HOMEHKJIATypa U CTPOCHHE

HCOPTaHUYCCKHUX BCIICCTB»

PesysibTat 06ydeHus KiaccudunmpoBaTs HEOpraHUYECKHE BEIIECTBA B

COOTBCTCTBHH C UX CTPOCHUCM

OO011e KOMIIETEHIIAN OK 01

Ha 6enyro canderky mposuiu 10/, TOMBITAIUCH BBIBECTH €r0 C MOMOIIBIO
otrOemuBarens «Ilepcomby, 3aTeM XJTopHas U3BECTh, HO MSTHO HE MCUE3IIO.
UroObl ymanmuTh MATHO, KaKO€ CpPEACTBO HAAO HMCIOJB30BATBCA C
OKHCJIUTEIbHBIMU WJIM BOCCTAHOBUTEIBHBIMU CBOWCTBAMU?
3aaHue:
1. HanumunTe KaueCTBEHHYIO peakiuio Ha onpeesieHue oaa?
2.0numuTe npUMEeHEeHue oja B ObITY.
3.B kakux npoaykrax coaepKuTcs non?
4. Kakyro KpUCTaNIMYECKYIO PEIIeTKY uMeeT ioa?
5.Kako¥i Tvn cBsi3u B MOJIEKyJIe ioga?

10. «CoenuHeHus cepb»
Tewma 4.1 «Knaccudukarusi, HOMEHKJIATypa U CTPOCHHE

HazBanue TeMsl
HEOPTaHUYECKUX BEIIECTBY

PesynbTar 06ydeHus KiraccugunmpoBaTh HCOPraHMYECKHUE BEIICCTBA B

COOTBCTCTBHH C UX CTPOCHUCM

OO01re KOMIETEHIINA OK 01




Ha 3aHATHSIX XMMHUYECKOro Kpy>KKa yualluecs WCCIEIOBaIN IPOCTOE
BEIIIECTBO XKEJITOrO I[BETA, HEPACTBOPHMOE B BOJIE.

[lpu cxuraHuM 3TOrO BENIECTBA B KUCIOpOJAE 00pa3oBajicsi Ta3 C pPe3KUM
3araxoM. Korna ra3 pactBopsuin B BOAE, MOJIy4ajiCsi pacTBOp, B KOTOPOM OKpacka
JaKMyca cTaHoBWJIach KpacHoW. Ecim ke B konOy ¢ ra3oM HajJuBaJd pacTBOP
THJIPOKCUA HATPUs, TO 3amax raza ObICTpo ucuesal.

1. Omnpenenure cocTaB UCCIEAYEMOTO BEUIECTBA U 3aIUIINTE €TO HA3BaHUE.
2. CoctaBpTe 3 ypaBHEHHUS pEaKIUii, KOTOpbIE ObUIM MPOBEICHBI YYALTUMUCS B
IpoLecce ero paclo3HaBaHUsL.

3. Kakyro KpuCTalUTMUECKyIO pelIeTKy UMeeT cepa’?
4. Kakoil TiN CBSI3U B MOJIEKYJIE CEphI?

11. KapGokcurepanus

HasBaHue TeMbl Tema 4.1 «Knaccudukaiysi, HOMEHKIIATypa U

CTPOCHHUC HCOPTraHUYICCKHUX BCIICCTB»

PesysibTat 06ydeHus KitaccuduimpoBaTh HEOpraHU4eCKHe BEIIECTBA B

COOTBCTCTBHH C UX CTPOCHUCM

OOmme KOMITCTCHITNHI OK 01, OK 02

A 3HAKOMO JI1 BaM MOHATHE «KapOoKkcuTepanus»? B TepaneBTUUECKUX HENIIX
HCTIONB3YIOT Ta3000pa3Hoe BemecTBo. [1o 3Toil npudrHe No100Hy0 METOIUKY
Ha3bIBAIOT «TA30BBIMHU YKOJIAMI». JTa METOAMKA UCIIOJIb3YETCS IS JICUCHHUSI
CEPJIEYHO-COCYAUCTHIX 3a00JI€BaHUA, TOBBILLIEHUS ATACTUYHOCTH KOXHU. [loBbIIEHNE
COJIEpKaHus ATOT0 ra3a B KPOBH FOBOPUT O HEKaueCTBEHHOU (QyHKIMHU KpoBU. Camoe
YAUBUTEIBHOE, YTO OHO UCTIOJIB3YETCS B TBEPAOM BHJIE B NMUILEBON
MPOMBIIUIEHHOCTH JJI XPaHEHUs U IEPEBO3KU MPOJIYKTOB: PBIObI, Msica,
MOPOKEHOTO.

3ananue. Beibepure o1uH MpaBUIIbHBIN OTBET:
1. O xaxkoM BelecTBe UAET peub?
A)yraexucnelii ra3 b) kucinopog B) aMmmHuax
2. Kaxyumu XuMH4eCcKUMH CBOMCTBAMH 00J1a1a€T DTO BELMIECTBO?
A) KucnorueiMu  bB) OCHOBHBIMH  B) aM(pOTEpHBIMU
3. C 4eM MOXeT BCTyINaTh BO B3auMoJIeiCTBHE?
A) ¢ BOJIOH, OCHOBHBIMHU OKCHJIAMH, IIEJI0YaMHU, HEKOTOPBIMH COJISIMH
b) ¢ Bo10i1, KUCIIOTHBIMH OKCHUJIAMHU, I1I€TI0YaMU, HEKOTOPBIMH COJISIMU
B) c BomOi#1, KHCIIOTHBIMH OKCHIAMH, KACIIOTAMU, HEKOTOPBIMH COJISIMH

4. C noMouibo Kakoro BeIIecTBa €ro MOKHO OOHAPYKUTh?



A) Oenondranenna b)OpomHOI BOIbI B) H3BECTKOBOM BOJIBI

5. llpuBenute GaxThl, KOTOPBIE 10KA3bIBAIOT OTPULATEILHOE BIUSHUE 3TOrO ra3a Ha
KEJTyI0YHO-KUILIEYHBIN TPAKT YEJIOBEKa.

12. MMoay4yeHue xjaopa

Ha3Banue TeMsl Tema 5.2. TepmoguHamMHuecKue 3aKOHOMEPHOCTH
MIPOTEKAHNS XUMUYECKUX peakuui. PaBHoBecne
XAMHUYECKUX PEaKIUn

HCCHCI{OB&TB BJIMSTHUC U3MCHCHH S KOHICHTPAIIUHU
BCIICCTB, pCaKIIMU CPCAbI U TCMIICPATYPhLI HAa CMCIICHHUC
XUMHUYICCKOI'O paBHOBECHA

OO6111e KOMITETCHIINH OK 01. OK 02

Pesynbrar 00yueHus

B 1867 romy JukoHoMm ObL1 pa3paboTaH METOJ MOJY4YEHHS XJIopa
KaTaJUTHUECKUM OKHCIEHHEM XJIOPOBOAOPOJA KHCIOpoaAoM Bosayxa. Ilporecc
JInkoHa CeroiHsl HCIOJNB3YeTCs MpH peKylepanuu Xjopa U3 XJOPOBOAOPO/A,
SBJISIFONIETOCS  MMOOOYHBIM  MPOAYKTOM TPU  MPOMBIIUIEHHOM  XJOPUPOBAHUU
OpraHUYECKUX COCTUHEHU.

Y CTaHOBUTE COOTBETCTBHE MEXIY (DAKTOPOM M CMEIICHUEM PAaBHOBECHS IS

peaKIuu, ypaBHCHHE KOTOPOM
4HCI(1)+0y(1) <> 2H,0(1) +2Cl,(1) + Q

daxkTop [TonoxxeHue paBHOBECHS
A) TloBbllieHUE TEMIIEPATYPbl 1) CmecTHTCS BIIpaBO
b) YBenuuenus napieHust 2) CMecTHTCS BJICBO

B) VBenuuenue konnentpammu O, 3) He usmenurcst

I') Ymenbinenue kormnentpaiuu HCI

1) [Ipumenenue katanuzatopa

13. ITuien
Hassanue teMbl Tema 5.2. TepmouHaMHUYECKHE 3aKOHOMEPHOCTH
MIPOTEKAHNS XUMUYECKUX peakuuii. PaBHoBecHe
XUMHUYECKUX PEAKIIAN
PesysibTar 06ydenus WccnenoBarh BIMSIHUE U3MEHEHUS KOHIIEHTPALUU

BCIICCTB, PCAKIIMU CPEABbI U TEMIICPATYPhbI HA CMCIICHHUC
XUMHWYCCKOI'0O paBHOBCCHUS

OOuipe KomneTeHIUH OK 01, OK 02

OTUIIEH— JIETKO BOCIUIAMEHSIOUIUNACS TOPIOYMA Ta3; MHOTJa MPUMEHSIETCS B
MHTAJSIHAX B KauecTBe aHecTeTHKa. OOBIYHO HE OKAa3bIBAET HUKAKOTO TOKCUYECKOTO
BO3JICMCTBUS, OJTHAKO MOCJIE €r0 BABIXaHUS Y OOJIbHBIX YACTO Pa3BUBAETCS TOLTHOTA



U PBOTA. YCTAHOBUTE COOTBETCTBHE MEXIY (PAKTOPOM M CMEIICHHEM pPaBHOBECHS
JUIs peakumu, ypaBHeHue Kotopoil CoHg(r) <> CoHy(r) + Hy(r) - Q

dakrop [TonoxxeHnne paBHOBECUS
A) TloBblllieHUE 1aBIEHUS 1) CmecTHTCS BIIPaBO
b) YBenuueHnue temneparypsl 2) CMecTUTCS BIICBO

B) YBenuuenue konuentpammu CoH, 3) He usmenuTrcs

I') YMenbmenue konnentpanun CoHg

) Ilpumenenue karaauzaTopa

14. CepHblii aHTUAPU

Ha3Banue TeMsl Tema 5.2. TepmoguHamMuuecKue 3aKOHOMEPHOCTH
MIPOTEKAHNS XUMUYECKUX peakuui. PaBHoBecHe
XAMHUYECKUX PEaKIUn

PGBYJ'IBTaT 06y‘-I€HI/I$I I/ICCJIGIIOBaTL BJIMAHHUC U3MCHCHHA KOHIOCHTPpAaIUH
BCIICCTB, pCaKIIMU CPCAbI U TCMIICPATYPbI HA CMCIICHUC
XUMHNYCCKOT'O PaBHOBCCHA

OBue KOMIETEHIMI | 01 O 02

Oxucnenue SO, B SO3; B IPUCYTCTBUU KaTanu3aropa — okcuaa BaHaaus (V):
[TosydeHHBI OJIEyM TIEPEBO3AT B KEJIE3HBIX LHUCTepHax. M3 oneyma mosyyaror
CEPHYIO KHCIIOTY HYKHOW KOHIIEHTpPAIMH, TIPpUJIUBas ero B Boay. s cMmerieHus
XUMHYECKOro paBHOBecusi oOpatumoir peakiuu  2SOy(T)+0,(r)«>2S05(r)+Q B
CTOPOHY MCXOJIHBIX BEIIECTB HEOOXOIUMO:

1) VBenuuuTh AaBlICHUE
2) TloBBICHTH TEMIIEpATypy
3) [ToHu3uTH TEMITEPATYPY

4) BBecTH KaTaIu3aTop

15. ByraaueHn

Tema 8.3 «Oprannyeckue BEIIECTBA B
JKU3HEIESITEIILHOCTH YEJI0OBEKA)

PesysbTar 06ydenus OO6O0CHOBBIBATh 3HAYECHHUE U IPUMEHEHNE OPTaHUIECKUX

HasBanue TeMbl

BCIICCTB B OBITOBOM 1 HpOHSBOI[CTBGHHOfI ACATCIBHOCTH

OO111e KOMITETEHIINU OK 01, OK 02

B wmHawvame XIX Beka B AHINIMM CTaJdd MOJHBIMH IUIAllM W3
BOJIOHEIPOHUIIAEMON TKaHMU, HA3bIBAEMbIE MAKMHTOIIAMHU. OJTO HA3BAHUE OHU
MOJIYYUJIM B 4YECTh AaHIVIMHCKOr0 XuUMHKa U uzoOperarens Y. MakuHromia,
MPEUTOKUBIIIETO MPOMUTHIBATH IIAIIEBYO TKAHb PACTBOPOM HAaTYyPaJIbHOIO KaydyKa.
OnHako Ha COJIHIIE TaKHWe IJIAlM CTAHOBWIMCH JIMIIKMUMH, & B MOPO3HYIO MOTONY —
JIOMKHAMH. DTH HEJOCTATK! YCTPAHWJI IPYroy Belaromuiics anrnuyanud Y. ['ynsup.



[Touemy rutameBasi TKaHb UMeJIa TaKUE HEJTOCTATKH.

[TpennoxuTte criocod ycTpaHeHUs UX, MOBTOpUB OTKphITHE Y. I'yapupa.
Kaxk nHaspiBaeTcs 3T0 coequHeHuE?

Harmumute ctpykTypHYyto (hopMyiTy STOTO BEIIECTBA.

I'1e mpuMeHsIeTCs 3TO BEIISCTBO B HACTOSIIICE BpeMs?

o~

16. MoJioYHAasi KHCJI0TA

Tema 8.3 «Oprannyeckue BEIICCTBA B
KU3HEIEATEIBHOCTH YEIIOBEKAY

Ha3Banue Tembl

PesynbTar 06yueHus OOOCHOBBIBATh 3HAYEHHUE U IPUMEHEHNE

OpPraHNMYCCKHUX BCIUICCTB B OBITOBOH U

OOmme KOMITCTCHITNHI OK 01, OK 02

[IpoMeXKyTOUHBIM TPOJYKTOM OOMEHA Yy TEIUIOKPOBHBIX KUBOTHBIX SIBJISIETCS
MOJIOYHAs KMCJIO0Ta. 3arax 3TOW KUCIOThI KPOBOCOCYIIME HACEKOMBIE YJIABIMBAIOT HA
3HAYUTEILHOM PACCTOSTHUMU.

3aganue

1. Tloyemy HacekoMbIe (KOMaphl) OBICTPO HAXOJAT CBOIO KEPTBY?

2. Ycra"oBute (PopMyiy MOJIOYHON KHCJIOTHI, KOTOpas IOMOTaeT HaCEKOMBIM
HaXOJUTh TEIMJIOKPOBHBIX >KMBOTHBIX, €CJIM MACCOBBIC JIOJM DJIEMEHTOB B HeEH
cocTaBsItoT: yraeponaa - 40,00%, Bogopona - 6,67%, kuciopona - 53,33%.

3. CocraBbTe CTPYKTYypHYIO (GOpPMYIIy MOJOUYHOM KUCIOTHL. HazoBuTe KUCIOTY
o HomeHknarype MIOITAK.

4. Ha OCHOBaHMM CTpPOCHUS MOJIOYHOM KHCJIOTBI CJIEJIANTE BBIBOJ O €€
XUMHUYECKHUX CBOMCTBAX.

5. Haiinute B UHTEpHETE WM JAPYrUX HCTOYHUKAX HHQPOPMAIUIO O

IMPUMCHCHUU MOJIOYHOM KHCJIOTHI.

8.2.2. 3ananus J1abopaTopHbIX padoT
O6opynoBanme saGoparopum M padouYnMx MecT JaOOPATOPUM: MEH3YPKH,
MUTETKU-KaNEJIbHUIIbI, TEPMOMETPBI, MUKPOCKOT, JIYIbI, TPEAMETHBIE U MOKPOBHbBIC
CTEKJa, IUIAHIIEThl JUIsl  KamlelbHBIX peakiuii, QuibTpoBaigbHas Oymara,
MIPOMBIBAJIKHM, CTEKJISTHHBIE TPOOUPKH, PE3WHOBBIE TPOOKH, (QOHAPUKH, HAOOD
PEaKTUBOB, CTEKJISSHHBIC MAJOUYKH, IITATUBBI JJII MPOOUPOK;, MEPHBIE HUJIUHJIPHI,

BOPOHKH CTEKJISIHHbIC, BOPOHKH AenuTenbHble nuunHapudeckue (50-100 mi), crynku



Cc mecTukoM, (appopoBbIE HYalllKH, MUHIETH, (UIBTPHl OyMa)KHbIe, BaTa, MapJs,
YacoBbI€ CTEKJIA, BJEKTPOIUIUTKH, JIa0OpAaTOPHbIE IITATUBBI, CIHPTOBBIE TOPEIIKH,
CIIUYKH, TPUOOp TS TOTYYEHUS Ta30B (WM IMPOOMpPKA C Ta300TBOJAHOU TPYOKOH),
JepKaTenu IJisi TPOOUPOK, CKISIHKU AJI XpaHEHUs] PEaKTHUBOB, Pa3/IaTOYHbIC JIOTKH;
xumudeckue crakanbl (50, 100 u 200 mi); mImaTenu; MUHIETHI; TUTEIbHBIE ITUIIIIBI;
CeKyHJIOMepHI (TaiiMepsl), MepHble pooupku (Ha 10-20 mu1) U MepHBIe KOJOBI (25,
50, 100 u 200 ™), BoasHas OaHsa (WJIM TEPMOCTAT), CTEKJISHHBIC MAJIOYKH,
KOHMYecKue KoyObl st tutpoBaHus (50 u 100 mi1); MHOAUKATOPHBIC MOJOCKU ISt
onpenenienns pH u crangapTHas HHAWKATOPHAS LIKaJla; YHUBEPCAIbHBIA HHAUKATOD;
nunetky Ha 1, 10, 50 mut (unu no3atopsl Ha 1, 5 1 10 mi1), Or0peTKuU JIsi THTPOBAHUS,
MenunuHckue mnpuilbl Ha 100-150 M1, mabGopaTopHbie W/WIM aHATUTUYECKUE BECHI,

pH-MeTpsl, CymuiabHbIN mKad, v Ip. T1adopaTopHOE 000PYAOBaHUE.

Pa3nen 2. Xumuueckue peakuun JlaboparopHas pabora "«Peakiuu rugponuza .

HasBanue tembl Tema 2.2.
DIIeKTPOIUTHYECKAs TUCCOIUAINS U HOHHBIN
oOMeH

Pe3ynbTaT 00yueHus CocTaBAATb YpaBHEHNA XMMUYECKMX PeaKLMM MOHHOTO
obMeHa C y4acTem HeopraHMYecKux BellecTs BOJHBIX
PacTBOPOB

OO01Me KOMIETEHIIAN OK 01 OK2

Bomnpock! nis jomycka k jabopaTopHoit padbote

a) cpopMyHpyiTe LI MIIAHUPYEMOTO SKCIIEPUMEHTA;

0) 0O0BSICHUTE, KAKOM MPOIECC HA3BIBAIOT THAPOJIM30M, KAaKOW OH ObIBAET;

B) OOBSCHUTE, KaKhe CYIIECTBYIOT CIOCOOBI JIOKa3aTelbCTBA CYIIECTBOBAHUS
TUPOJIM3a HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB;

r) OOBICHUTE, KAK COCTABIISICTCA yPAaBHEHHUE THIPOIIN3A;

1) oOBsicnute, uTto Takoe pH? Kak 3aBuUCHT maHHBIA MOKa3aTeiab OT KHUCIOTHOCTH
WJIM OCHOBHOCTH CPEZIbl PacTBOPA;

€) OOBSICHHUTE XOJI BHITIOJHEHHUS DKCIIEPUMEHTA 10 PEIICHUIO KAYeCTBEHHBIX 3a/1a4;
) TIEPEUYHCIIMTE OCHOBHBIC ACMIEKTHI COOJIO/ICHUS TEXHUKU O€30MaCHOCTH MPH;

€) OOBSCHUTE XOJ BBHIMIOJHEHHS YKCIIEPUMEHTA MO PEIICHUIO KAYECTBEHHBIX 3a]1a4;

paboTe ¢ arpecCUBHBIMU peareHTamu (TUAPOKCHU]T HATPHS).
[IpoBenenue onbITOB

O6opynoBaHue U ocyaa PeaxTuBbl

CrexisiHHbIE TPOOUPKHU 1. PactBop NaOH

2. PﬂCTBOp Na,SO,




3. PactBop ALCLB

4. PactBop Na,CO3

5. PactBop Cu(OH)2

6. KucnoTHO-0CHOBHBIN MHAUKATOP

Anroputm nipoBeqieHus onbita Nel

BOHpOCLI " 3a1aHuA

B Tpex mpobupkax noj Homepamu
HaxXoJsTCsL  pacTBOpPBI  TpeX
XJIOpUJa allOMUHUS, Cyjlb(paTa HaTpHUs,
KapOoHaTa He
APYyTUMHU  pEaKTUBAMH,
COCTaB Ka)XJ10M MPOOUPKH.

COJIEH:

HaTpH:. IMOJIB3YsCh

OIIpEICINTE

1. JlaTh 0OBsICHEHUE TTPOBEACHHBIM
ONBITaM.

2. CocTaBUTh ypaBHEHUS pEaKLni,
MPOTEKAIOIINX B MPOOUPKE B
MOJIEKYJIIPHOM U MOHHOM BHUaX.

AnropuTm npoBeieHus omnbita No 2

BOHpOCBI " 3a1aHuA

YUTo mpon30naeT, €CIU OXJIAAUTh

pacTBOp kapOOHaTa HATPUS WU

100aBUTh K HEMY THAPOKCHT HATPUS?

1. Hanuts B ipobupky 1-2 mMi pactBopa
KapOOHaTa HATpHS.

2. OnyCTUTh MPOOUPKY B CTAKaH C

OYECHD XOJIOTHON BOJOM WJIU CHETOM.

3. [IpoBepuTh cpemy pacTBOpa IPH

MOMOIIY KUCIIOTHO-OCHOBHOTO

WHIKATOpA.

4. lobaBuTh K pacTtBOpY KapOoHaTa
HATPHs THIPOKCU] HATPHSI.

1. Kakoif “"HIMKATOP JIy4Ile
M CIIOJIb30BaTh JIJIS1 ONPEETICHUS CPEAbI
pactBopa?

2. CocraBUTb COOTBETCTBYIOIIIME
YpaBHEHUSI XUMHUYECKHX pEaKIHi, B
MOJIEKYJIIPHOM U MOHHOM BHJIaX

Anroput™m npoBeaeHus omnbiTa No 3

Bomnpocs! u 3ananus

[TpoGIeMHBIH OIIBIT.

1. B oxHy mpoOHpKy ¢ pacTBOpOM
cynbdara meau (1) npuauts pacTBop
THJIPOKCH/Ia HATPHSL.

2. Bo BTOpYI0 MPOOHUPKY C pacCTBOPOM
cynbdara meau (1) mpumuth pacTBOp
KapOoOHaTa HaTpHsl.

3. CpaBHUTH LIBET 00pa3yOLXCs

1.CocTaBHUTH COOTBETCTBYIOIIHE
YPaBHEHUsSI XUMHUYECKUX pPEakUuil, B
MOJIEKYJISIPHOM U HIOHHOM BHJIaX.
2. OrnpenenuTs, OTKyZa MOKET
BBIJICIISITHCS DTOT ras?

3. IIpoBepuTh KaUeCTBEHHBIN COCTAB ra3a
ropsien JIy4YuHKOM.

4. OOBSICHUTH TPOUCXOIAIIEE SBJICHUE.




O0CaaKoOB.

4, OOpaTtuTh BHUMaHHUE Ha BBIJICIICHUE
rasza B OJIHOM U3 MPOOUPOK.

Anroputm npoBeneHus onbita Ne 4

BOHpOCLI " 3a1aHuA

[Tpo0iIeMHBII OMIBIT.
K pactBopy xumopuna
MPWINTH PacTBOp KapOOHATa HATPHSI.

AJITOMUHUA

1. OOBACHUTH TPOUCXOISIIIEE SIBJICHHUE.
2. CocTaBUTh COOTBETCTBYIOIINE
YpaBHEHUS] XUMUUECKUX PEAKIIUH, B
MOJIEKYJISIPHOM U MIOHHOM BHUJIaX.

3. OTBETUTH HA BOIIPOCHI.

J1714 4ero B MEJUIIMHCKOW MIPAKTUKE
UCIIOJIB3YIOT PACTBOP MUTHEBOU COJIBI 1JISI
MOJIOCKAHUSI IPU BOCTATUTEIBHBIX
3a0oneBanusix ropiua? Kakosa posib
rugpoausa B nmpupone? [louemy pactBop
MbLJIa ICHUTCS B Bojie?

O06paboTKa pe3ynbTaToB:

1. HpOElHaJII/ISI/IpOBaTI) IMOJIYYCHHC COOTBCTCTBYIOIIUX PE3YJIbTATOB THUIIAM

IrumapoJin3a. CI[GJIaTI) COOTBCTCTBYIOIIMC BBIBOALI.

2. CdopmynupoBaTh BEIBOJIBI O 3aBUCUMOCTH THUIIA TUIPOIN3a U KUCIOTHOCTH

Cpezbl pacTBOpa

Pa3nen 3. Jlucniepcusie cucremsl Jlaboparopnas padora "l[Ipurotosienue

pacTBOpoB'.

Ha3Banue TeMbl

Tewma 2.2. DnekrponuTudeckas
JUCCOTIMAITIS ¥ MIOHHBIM 0OMEH

Pesynbrar 00yueHus

UccnenoBath GU3MKOXUMUYECKHE
CBOMCTBA UCTUHHBIX PACTBOPOB

OO01re KOMIIETEHIIUA

OK 01 OK2

Bomnpocs! ni1s qomycka k mabopaTopHoi padbore

1. Jlate ompeneneHue KOHUEHTpALUU.
pacTBOpPOB.
2.

o0Opazyrorcsi?

Y10 Takoe COJILBATHI

CriocoObl  BBIp@XKEHHSI KOHILICHTPALUU

u ruaparel? Ha kakom »dTame pacTBOpEHHUS OHH

3. Uro takoe pactBopuMOCTh? OT KakuX (PaKTOPOB OHA 3aBUCHUT?

4. Kakyro maccy cyibdaTa Kajlus U BOAbI HAAO B3ATh Ais npurotosieHus 300

rpammoB 20% pactBopa?

5. Ckonbko rpamMmMoB Bojbl copepxutcs B 200 r 40%-Horo pacTBopa NOBapeHHON

coau?




HpOBC,IICHI/Ie OIIBITOB:

ObopynoBaHue U 1ocyaa pEaKTUBbI

Crakan 600mn pPacTBOp XJIOPUAA HATPHUS
CrexisiHHas Majgoyka PactBop xapOoHaTa HaTpus
Becel Texanueckue PacTtBop xnopuna xamus
Humuaap 250 mn PactBop rugpokapbonaTa HaTpUs
apeoMeTp PactBop cynbdarta maraus

PacTtBop xsopuna 6apus

AJIFOpI/ITM ITPOBCACHU OIIbITA 1 BOHpOCLI " 3a1aHuA

Omnprit 1.IIpurotoButs 500 2 4%
pacTBOpa XJIOpHUAA HATPHUS

[TpoOneMHBII OTIBIT. 1. ITpuroToBbTE PAcCTBOP
1. PaccunTaiiTe Maccy HaBecKU M Bozibl | 2.1IpoBepbTe MIIOTHOCTH pacTBOpa
2.B3BechTe HaBECKY. 3.Paccunraiite abCOMIOTHYIO OIIHOKY
3.PacTBOpuTE HaBECKY B BOJIE. 4. PaccuuTailTe OTHOCUTENBHYIO
4 TIpoBepbTe KOHIICHTPAIIUIO | OIINOKY

MPUTOTOBIICHHOTO pAacTBOpa, H3MEPHUB
TJIOTHOCTH C TIOMOIIIBIO apeoMeTpa

O6paboTka pe3yJabTaTOB:
1. TlpoaHanu3upoBaTh MOTYYEHUE COOTBETCTBYIOIINX PE3YIHTATOB

2. PaccunraiiTe aOCOMIOTHYIO U OTHOCHUTEIBHYIO OIINOKU
3. Copmynupyiite BBIBOJ.

Paznen 3. Jlucmepcuele cuctemsl. JlaGopatopHas pabora " WccnemoBanue

JVCTIEPCHBIX CUCTEM .

Haspanue TeMbl Tema 2.2. Dnekrponutudeckas
JUCCOTIMAITIS ¥ MIOHHBIA 0OMEH

PesynbTaT 00yueHus UccnenoBaTth PU3NKO-XUMUYECKUE
CBOMCTBA UICTHHHBIX PACTBOPOB

OO61Ire KOMITETEHITUN OK 01 OK2

Bomnpocs! ni1s qomycka k madopaTopHoit padbore

1. Yro takoe cmecu? Kakumu ObiBaroT cmecu?

2. Kakue BemiecTBa Ha3bIBAIOTCS SMYJIbIaTOpaMu?

3. Kakue cuctemMbl Ha3bIBaIOTCS JUCHIEPCHBIMU?

4. YT0 noKa3bIBAET CTENEHD JUCIIEPCHOCTH?

5. UTo Takoe MOHOAUCIIEPCHAS U TOJIMANCIIEPCHAs cUucTeMa?
[IpoBeneHue onbITOB:

O6opynoBaHue U ocyaa PeaxTuBbl

[Tpobupku KapOoHar kanbuus (Men)

Pe3unoBas npoOka OeH3011




PactBOp compr

moACOJIHCYHOC MacCJI0

BOJa

pacTBOp JKeJIATHHA

pacTBOp MbLIA

Anroputm nipoBeaieHus onbita Nel

BOHpOCLI " 3a1aHuA

Onpit 1. [IpuroToBiieHue CyCrieH3UU
KapOOHATa KaJIbLIMsI B BOJI

[Tpo6IeMHBII OIIBIT.
1. Hanelite B 1Be mMpoOUpPKH 1O 5 M
TUCTUJUTAPOBAHHOU BOJIBI.
2. B nepByto npoOupky go06aBbte 1 mi
0,5 %-Hor0 pacTBOpa KeJIaTUHA.
3. B 06e npoOupku BHECUTE HEOOJIBIIIOE
KOJIMYECTBO MeJa U B30OJITalTe.
4. TTocraBbTe 00€ MPOOUPKHU B IITATUB

1. Yro BBl HaOIIO/1a€TE?

2. OIMHAKOBO JIK BPEMSI pacciIanBaHUs
B 00eHnx mpoOupkax?

3. Kakyto ponb urpaert xxenatun? 4. 4.
YTo B JaHHOM CYCIIEH3UHU SIBJISICTCS
nucriepcHoi (a3oit U AUCTIepCHOHHOMN
cpenoit?

Anroputm npoBeqieHus onbita No2

BOHpOCBI " 3a1aHuA

[Tpo0IeMHBI OIIBIT.
1. B npoOupky ¢ npoOkoii Haieiite

5 MJI JUCTWUIMPOBAHHOW BOJABI U
no6aseTe 1 Mu1 OeH301a.

2. 3arem mobOaBere 1 - 2 M1 2%-
HOTO PacTBOpPA MbLIa

3. DHEPruyHO BCTPAXHUTE.

1. Yro BbI HaOmoOnaeTE?

2. l[locne BcTpsixuBaHusi HabOIrOHANTE
OBICTPOE PACCIOCHUE CHCTEMBI.

3. VI3MeHMIIOCH 11 BpeMs PacClIOCHHUS
CUCTEMBI TIocyie 100aBIeHus MbLaa?

Anroputm nipoBesieHus onbita No3

Bornpocs 1 3ananust

[Tpo6iIeMHBII OMIBIT.

1. B npoOupky Haneite 5 ma 5%-Horo
pacTBopa cofpbl

2. JlobaBpTe 1 MI  MOJACOJIHEYHOTO
Macia u BerpsxHuTe. HaOmronmaiite
o0pazoBaHWE YCTOWYMBON HMYIIbCHH.
3anumnTe HaOII0AeHNUS

1.  Yro Bl HaOmoOmaeTE?
2. Onumure 00pa30BaBIITYIOCS
AMYJIBCHIO.

O6paboTka pe3ybTaToB:

1. IlpoaHanu3upoBaTh MOTYYEHUE COOTBETCTBYIOIINX PE3YIbTATOB

2. ChopMynupyiiTe MEXaHU3M CTAOMIIU3AITUN OMYJILCUH.

3. ChopmynupyiiTe BBIBOJ.

Pa3nen 4. CTpoeHue U cBoiicTBa HeOpPraHuveckux BemecTn. JlaboparopHas
pabota «CBOMCTBAa METAJIIOB U HEMETAJIJIOBY.

Ha3Banue TeMbl

Tema 4.2. «DUBHKO-XUMHUYECKHAE
CBOMCTBA HEOPTAaHUYCCKHUX BEIICCTBY




Pesynbprat 00yueHus

YcraHaBiauBaTh 3aBUCUMOCTh (1)I/I3I/IKO-
XUMHUYECKUX CBOMCTB HCOPraHN4YCCKUX
BCIICCTB OT CTPOCHUA ATOMOB U
MOJICKYJ, a TAKXKC THUIIA
KpI/ICTaJ]J]I/I‘{eCKOﬁ PCUICTKH

OO01Me KOMIIETEHIINN

OK 01 OK2

Bormpocsl asist gomycka k 1aboparopHoii padboTe

JlaTh onpeeneHne MeTauIaMm.

CriocoObl MOTy4YeHUs METAIIJIOB.

O N kDR

[IpoBenenne OnbITOB

HazoBute uznveckue cBoiicTBa METAIIOB.

Kakue MeTaiuibl B3aMMOICHCTBYIOT C KUCIIOTaMU?
Kakune MeTaiuibl B3aMMOIEVCTBYIOT C BOJIOM?

Kak B3auMoercTBYIOT METAIIJIBI C PACTBOPAMU COJIEH.

Yro Takoe koppo3us MetaimioB? Kakue ObIBAIOT TUIIBI KOPPO3UHU.
Crioco0bl 3aIMTHI METAJIIOB OT KOPPO3UH.

O6opynoBaHue U TTOCyaa

PCAKTUBBI

CrexstHHBIE TPOOUPKHU

HATPUMN METATUIMYECKUAN

CIIMPTOBKA

MarHHui

JepKaTelb

MEIb

OKCHJI CBHHIIA

okcup xene3a(ll)

OKCHJI MEIH

KHCJIOTa CCPpHasa

Kwuciora consiHas

AnropuTm npoBezieHus onbiTa 1

Bornpocs 1 3ananust

OrmpiT 1. OTHOLIIEHHE METAIUIOB K BOJIE.

[Tpo6iIeMHBI OMBIT.
1.B mMpoKHi CTaKaH HAJIEUTE BOJIbI U
IIOJIOKUTE KyCOUYEK HATPUS WU KaJusl.
2.Jlo6aBbTe B

pacTBop 3  Kameiu

dbenondranenna.

1. Yrto BBI HAOmOMaeTE?

2.Kak Benet ce0s natpuit? Kakoii ras
BBLIEIACTCA?
3.0TMeThTE IIBET pacTBOpA MOCIIE
nobasiienus henondranenHa.
4.CocTaBbTe YpaBHEHUE PEAKIIHH.

1.B derpipe TPOOUPKU TOJOXKUTE TIO
KyCOYKY MarHus, aJtOMUHUS, XKeJe3a U
MEJIA U NPUIIEUTE HEMHOTO BOJIBI.
2.Harpeiite pacTBOpbI Ha CIIUPTOBKE.

1.00BsicHUTE Ha0JII01aeMbIe
U3MCHECHHS B IPOOUPKAX.
2.CocTaBbTe MOJICKYJISIPHBIC W WOHHBIE
ypaBHEHUSI COOTBETCTBYIOIINX PEAKITHIA.




AJTOpPUTM NMPOBEACHUS OIbITA 2

BOHpOCLI " 3a1aHuA

Oneir 2. OTHOIIIEHWE METALIOB K
KHCJIOTaM.

1.ITonoxkute B mpoOupku  Metauinl | 1.YTo BeI HaOm0M2€TE?
MarHus, allfOMUHUS, )KeJle3a U MeIu 2.0TMeTbTE  W3MEHEHHE  IIBETa B
2. TIpUJICTe K HAM PacTBOP COJISTHOW | IPOOMpPKax.
KHCJIOTBI 3.CocraBbTe YpaBHEHUSA
COOTBETCTBYIOIIUX PEAKIIMH.
AJTOpPUTM NMPOBEACHUS OIbITa 3 Bomnpock! u 3aganus
Onmeir 3. OTHONmICGHHE  OKCHJIOB
METAJUIOB K KHACIIOTaM.
1.B 1pu npobupku Haneite mo 1 wmu | 1.Yrto Bel HaOmoxaere?
pacTBOpa CEepHOM KHCIOTHI U J00aBbTE 2.0TMeTBTC  H3MCHCHHMC  IBETA B
npoOupKax.

Ha KOHYMKE INMAaTeNsl OKCHJbI JKee3a
(IT), menu, cBUHIIA.
2.Conepkumoe poOrpoK B30OATAMTE.

3. CocraBbTE ypaBHEHUS
COOTBETCTBYIOIIUX PEAKIIM.

O06paboTKa pe3ynbTaToB:

1.ITpoaHanu3upoBaTh NOJYUYECHHBIE PE3YJIHTATHI.

2.ChopmynupoBaTh BBIBOJ O 00 OTHOIIEHUH METAJIIIOB K BOJIE.
3.ChopmynupoBaTh BBIBOJ 00 OTHOILIEHUH KUCIIOT K METAJUIaM.

4. CdopMyaupoBaTh BEIBOJ 00 OTHOIIEHWH OKCUAOB METAJUIOB K KACIOTaM.

5. ChopmynupoBaTh 00U BEIBOJ 00 0OMEHHBIX PEAKIUIX, UIYIIUX IO KOHIIA

Pa3nen 5. Kunernueckue u TepMoiMHAMUYecKe 3aKOHOMEPHOCTH NMPOTEKAHUSA
XUMH4YecKuX peakuuid JlaboparopHas padora «OnpeneneHrne 3aBUCUMOCTH
CKOPOCTH PEAKIMU OT KOHIEHTPALIMU PEATUPYIOIIUX BEIIECTB

HasBanue TeMbl

Tema 5.1.
Kunetnueckue 3akOHOMEpHOCTH
MIPOTEKAHUSI XUMUYECKUX PEAKINI

Pe3ynbrar 00yueHus

HccnenoBars BIusiHUE KOHLIEHTPAIIUU
pEarupyrouMx BEUIECTB U TEMIIEPATYPHI
Ha CKOPOCTh XUMUYECKUX PEAKIIUAN

OO01me KOMIIETEHIINA

OK 01 OK2

Bomnpock! nis gomycka k jabopaTopHoit padbore

1. JlaiTe orpeieieHne CKOPOCTU PEAKIUU.

2. Kakue (hakTophl BIUSAIOT HA CKOPOCTh PEAKIIUH?




3. ChopmynnpyHTe3aKoH COXpaHEHHUs IEUCTBYIOIIMX MaccC.

IIpoBeneHne OnbITOB

O6opynoBanue 1 ocyia

PeakTuBbl

CrexstHHbIE TPOOUPKU

pacTBop TMocynbdaTa HaTPUA

Konanueckue koy10b1 Ha 100MIT

BO/Aa

ACPKATCIIb

PacTBOP CEPHOM KMUCNOTbI

CEKyHJIOMED

AJropuTM NpoBeeHus onbiTa 1

BOHpOCLI " 3a1aHuA

[TpoOeMHBI OIBIT

1. IlpurotoBUTH TpH
MIPOHYMEPOBAHHBIX KOJIOHI.
2. B mepByro BHECTH 5 MII pacTBoOpa
tuocyibara Hatpus u 10 mi; BoO
BTOpYI0 — 10 M1 THOCYNIB(aTa HATPUS U
S M Boabl; B TpeTho — 15 wMn
THOCYJh(haTa HATPUS.

3. 3atem B k0s10y Nel BHOcuTe 5 Mit 4 %
- HOT'O pacTBOpa CEPHOM KHUCIIOCTHI,

4. OTHOBPEMEHHO BKJIFOYUTE
CEKyHIOMep: BCTpsIXMBasi  KOJIOY,
CJICIUITU 32 TIOSIBJICHUEM MYTHU B KOJIOE,
JIep>Ka e Ha YPOBHE IJ1a3.

CyXHX

1. Ilpu nosiBIeHUM MajierIe MyTH 2.
OcTtanaBuTE CEKyHIOMED.

OtMmeTbTE BpeMsl.

3. [loBTopuTte ombIT emé 2 pasa.
4. Bniucath 3Ha4YCHUS B TAOIUIY

5. OpopMuTh pe3ynbTaThl HAOIIOICHUN
B BHJIE rpaduka

ANropuTM NpoBeeHUs onbiTa Ne2

Bomnpocs! u 3ananus

1. B n1Be mnpoOUpKH TIOMECTHUTH
HECKOJIbKO Kamenb pactBopa KMnOy,
IM pacTBOpa WHIaBENEBOM KHCIOTHI M
CEpPHOU KHUCIIOTHI.

2. B omny wu3
kpuctauiik MnSQOg.

HUX  OpOCHUTH

1.Yt1o BBI HAOMIONaeTE?

2.Yepe3s HEKOTOpPOE BpeEMS OTMETUTh
U3MEHEHHE OKpacKh pacTBOPOB B
poOHpKe.

3.Uem sBisieTcsl mepMaHTaHaT Kalvs B
ATOMN peakiuu?

O0paboTka pe3ynbTaToB:

1. ChopmynupoBaTh BBIBOJ O XapaKTEPE 3aBUCUMOCTH CKOPOCTH PEAKITUH OT

KOHIICHTPAIH.

2. ChopMynrpoBatTh BBIBO, TTOUYEMY 3aBUCUMOCTD JOJKHA BBIPAKATHCS TIPSIMOM

JIMHUEU U TI0YEMY B KAYECTBE NMEPBOU TOYKHU ITOM MPSIMOU ITPABOMEPHO

HMCII0JBb30BAaTh TOYKY Hadajla KOOPpAHWHAT.

3. ChopmynnpoBaTh BEIBOJ O BIUSIHUM TEMIIEPATYPhl HA CKOPOCTh PEAKIIUH.

4. ChopmymupoBath BeIBOJ 0 poti MNSO,4 Ha CKOPOCTh XUMUYECKON PEaKITHH.




Pa3znen 5. Kunernueckue u TepMoAnHAMU4ecKre 3aKOHOMEPHOCTH NMPOTEKAHUSA
xuMudeckux peaxkuuii Jlaboparopuas padora «/3ydenue BIUSHUS pa3IMuHbIX
(GaKTOpPOB Ha CMEIICHUE XUMUIECKOTO PABHOBECHS

Ha3Banune TeMmbl

Tema 5. «3ydyeHue BusaHUA
pa3IMYHBIX (PAKTOPOB HA CMEIICHUE
XUMHUYECKOTO PAaBHOBECHS

Pesynbrat 00yueHus

XapakTepu30BaTh BIUSHUE N3MEHCHUS
KOHIICHTPAILIMY BEIIECTB, PEAKIINU
Cpebl M TEMIIEPATYPhl HA CMEIICHUE
XUMHUYECKOTO PAaBHOBECHS

OO01Me KOMIIETEHIINN

OK 01 OK2

Bomnpocs! a1 nonmycka k 1abopatopHoit padote
1. Cpopmynupyiire npuniun Jle-11latense.

2. Kak Bimmser TCMIICPATypa Ha CMCIICHUC XUMHWYCCKOI'O paBHOBGCI/IH?
3. Kak Biauser JaBJICHUEC Ha CMCIICHHUEC XMMHNYCCKOIO paBHOBeCI/IH?

4. Kak Biusier KOHIOCHTPAIKWA Ha CMCIICHUC XUMHYCCKOT'O paBHOBGCI/I}I?

5. Kakue peakiuu Ha3bIBatOTCsl HeoOpaTuMbIMU? OOpaTUMbIMK?
6. Uto Ha3bIBaE€TCSA XUMUIECKUM PAaBHOBECHUEM?
7. Uto HA3BIBACTCS CABUTOM (CMELLEHNEM) XMMMUYECKOTO paBHOBECUA?

[IpoBenenue onbITOB

OG6opynoBaHue U MoCcy/a PEaKTHUBBI
CTexIsTHHBIC POOUPKU pacTBOp aMMHUaKa
CIIUPTOBKA denondranenx
JeprKaTeNb pactBop K,Cr,07

Crakan 50 Mt

pacTBOP CEPHOM KUCIIOTHI

pactBop xiopun xenesa (11)

pacTBopa poaHu 1A KaJIHsI

pacTBOp XJIOpHUAA KaJus

AJnroput™m npoBeieHus onbiTa 1

Bomnpocs! 1 3ananus

BnusiHne temmiepatypbl HA XUMHYECKOE
PaBHOBECHE

[Tpo6meMHBIH OTIBIT
1. B npoGupky HaneiTe 2MJ pacTBOpa
aMMuaKa

2. Jlob6aBbTe 2 karum denondranenHa
3. [Ipobupky Harpeiite

1. Yo Bl HabOmOMAETE?

2. O 4yeM roBOPHUT M3MEHCHHUE OKpPAaCKH
pactBopa?

3. [loueMy HarpeBaHue CIOCOOCTBYET
CIBUTY  paBHOBECHUS B  CTOPOHY




\ oOpaTHOM peakiuu’?

AJnroput™m npoBeeHus ornbiTa No2

BOHpOCBI H 3a1aHU

OIIbIT 3. Biuguaue U3MEHEHUSI
KOHIICHTPAIIMH HOHOB BOJOPOa

1. B npobupky momectuth 1 M| 1.  Yro BeI HaOmomaete?

pactBopa K,Cr,0- 2. O dYeM TOBOPUT HU3MEHEHUE
2. [IpuGaButh 2 Karmum 2H pacTBOpa | OKPacCKH pacTBopa?

NaOH.

3. K »romy pactBOpy mo00aBbTe II0

KalisiM 2H PacTBOpP CEPHOM KHUCIOTBHI,

MOKA OKPAacKa HE CTAHET OPAH>KEBOM.

Anroputm npoBejieHus ornbiTa No3 Bormpocs! u 3a1anus

OIIBIT 4. CwmemeHue XUMHYECKOTO

paBHOBECHS npu W3MEHEHUU

KOHIICHTPAIINU BEIIECTB.

1. B xumnueckuii crakan Hanente 20 (1. Uto BB HaOm0ogaeTe?

MJI BOAbI M J00aBbTe 1O 2 karum 2. ComocTaBbTe WHTCHCUBHOCTH

HACBIIIEHHBIX  PAacTBOPOB  XJIOpUAA
xene3a (III) u pactBOopa pomanuma
KaJIUS.

2. PactBOp pasmemiath  CTEKJISTHHOM
MaJIOYKON U COJECPKUMOE Pa3IuTh B 4

MPOOUPKH.

3.B OJIHY poOupKy BHECTHU
HACBIIIEHHBIA PACcTBOP XJIOPHIA KeJe3a,
BO BTOPYIO — HECKOJBKO Karesb
HACBHIIIEHHOTO  pacTBOpa  pOAAaHUIA

KaJus, B TPETbIO — HEMHOI'O TBEPAOTO
XJIOpUJIA Kaus.

OKpPacKH TOJYYEHHBIX pPacTBOPOB C
I[BETOM  HMCXOJHOTO  pacTBOpa B
KOHTPOJIbHOM MPOOUPKE.

3. PesynbTaThl BHECHTE B TAOJUILY.

JlatiTe 0OBsICHEHHS HAOII0JaeMbIM

SIBIICHUSIM.

O06paboTKa pe3ynbTaToB:

1. CdopmynupoBaTh BBIBOJ O XapaKTepe 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT

KOHIOCHTPAIUKU pCarupyromunx BCIICCTB.

2. CdopMynnpoBaTh BBIBOJ O XapaKTEPE 3aBUCUMOCTH CKOPOCTH PEAKIH OT

KOHICHTpAalM1 KOHOB BOJ0OPO/JA .

3. CdopmynupoBath BEIBOJ O BIUSIHUM TEMIIEPATYPhl HA CKOPOCTh PEAKIUH.

Pa3znen 7. KauecTBeHHbIE peaKIIMU O0OHAPYKEHUS] OPTAaHUYECKUX U
HeOpraHn4yecKux Bemlectn. JJabopaTtopHas padoTa « AHATUTUYECKHUE PEaKLUU

AHHOHOB».

HazBanue TeMsl

Tema 7.1. OOHapyxeHue
HEOPraHWYECKUX KaTUOHOB M aHMOHOB

Pesynbrar 00yueHus

HCCJ’IC}IOB&TB Ka4€CTBCHHBIC pCaKIINU




HCOPraHMYCCKHUX BCIIICCTB

OO01Me KOMIIETEHIINN OK 01

Bormpocs! asist gomycka k 1aboparopHoii padboTe

1. /laiTe onpeneyeHne aHMOHaM.

2. Kakue peakiiuu Ha3bIBatOTCs KAYECTBEHHBIMU ?

3. Ha3zoBute rpynmoBoii peareHT aHMOHOB IIEPBOM aHAJTUTUYECKOM MPYIIIIBL.

4. HazoBuTe rpynnoBOM peareHT aHMOHOB BTOPOM AHATUTUYECKOW TPYIIIIBL.

5. HazoBuTe rpynnoBoi peareHT aHWOHOB TPETHEN AHAIMTUYECKOU IPYTIIIBI.
IIpoBeneHuE ONBITOB

O6opynoBanue 1 nocyia PeaktuBbI

CrexistHHBIE TPOOUPKHU PactBop cynbdata HaTpus

PactBop kapOoHnaTa HaTpus

PactBop pocdara Hatpus

PactBop BaCl,

PacTBOP X/10pUAa HaTpusA

pacTBop bpomuaa HaTpusa

pacTBop cynbduaa HaTpun

pacTtBoOp noanaa HatTpuAa

pacTBOp HUTpaTa cepebpa

pacteop Hutparta HaTpus NaNO3

pacTBOP rUIPOKCUIA HATPUS

METaUINYECKUY [TUHK

pactBop xsopuna xenesa (1)

pacTBOp areraTa HaTpus

AJNTOpUTM NpOBeeHUs onbITa 1 Bomnpocs! u 3ananus
AHHMOHBI IEPBON AHATUTUYECKOU

TPYIIIIbI

[TpoGseMHbIH OIBIT 1.Yto BRI HAOMIONaeTE?

1.B mnpobupku Hamuth 0o 2 M| 2. OTMeThTE LIBET U XapaKTep OcajKa.
pacTBopoB cyibdara, KapOoHaTa U
docdara HaTpus,

2.B kaxnayro 100aBUTh paBHbIE OOBEMBI

BaCl 2.

AJroput™ npoBeeHus onbita No2 Bomnpocsl 1 3ananus
AHHOHBI BTOPOM AHAJIMTUYECKOUN

TPYIITIBI

[TpoGIeMHBINM OIIBIT 1.Yto BBI HAOMIONaeTE?

1.B HpO6I/IpKH Hamute 1o 2 i | 2. OTMeTbTe IBET U XapaKTep ocaaka.




pacTBOPOB XJIOpH/IA, Oopomua, | 3. Hanmummre ypaBHEHUS peakinii.
cynb(duma 1 noauIa HaTPUS
2. B xaxyro 100aBUTH paBHBIE OOBEMBI

Anroputm nposeieHus onbita Ne3 Bomnpocs! u 3ananus

AHMOHBI  TPEThEH  AHAIUTUYECKOMU

TPYIIIbI

[TpoGieMHBIM OIBIT 1.Yto BBI HAOMIONAaETE?

1. K 2 wmn pacteopa comu NaNO; |2 Kaxk u3MeHmics mBer JakMycOBO¥
100aBUTH KOHLICHTPUPOBAHHOIO Oymaru?

pacTBOpa TUAPOKCUIA HATPUS 3 Hamymnre ypaBHEHHE peaKknu

2. PacTBOp MPOKHUIMSTUTH

3. BHectu rpaHyny MeETaJUIMYECKOIO
[IMHKA.

4. [Tpogomxutsb HarpeBaHue,
yIepKHUBas BJIAXHYI JIAKMYCOBYIO
OYMa)KKy HaJl TpOOUPKOM.

1. K 1- 2 xammim pactBopa comnu | 1.Yrto Bbl HaOmonaeTe?
CH3COONa mnpubaButh mo KamisMm | 2. OTMETHTE LIBET pacTBOpA.

pactBop xJsopuza xxenesa (I11), 3. Hanmimmre ypaBHEHUE pEAKLIUH.

2. Harpesiite mpoOupKy Ha BOASHON

OaHe.

O6paboTka pe3yJabTaTOoB:

1. ChopmynupoBath BBIBOJI O TPYIINOBOM pEAKTUBE AaHUOHOB 11(50):10)%

AHAJIMTUYECKOU TPYIIIIHI.
2. ChopmynupoBaTb  BBIBOA O TIPYNIOBOM pPEAKTUBE aAHUOHOB BTOPOW
AHAIMTUYECKOU TPYIIIIBL.
3. ChopmynupoBaTh BbIBOA O KAUECTBEHHBIX PEaKUUAX TPEThed aHATUTHUECKON

TPYIIIBI.

Paszgen 7. KauecTBeHHbIe peakuMd OOHAPYKEHUS OPraHUYECKUX M
Heopranmuyeckux BemlecTB. JlabopatopHasi pabora " KauecTBeHHBIE peakiuu Ha
OT/ICJIbHBIE KJIACChl OPraHUYECKUX BEMIECTB "

Tema 7.2. «O6Hapy)eHHE OPraHUIECKUX
HazBanue Tembl BEIECTB OT/IENBHBIX KJIACCOB C UCIIOIL30BAHUEM

KaueCTBEHHBIX PEAKIII))

Pesynbrar 00yueHus HccnenoBars KaueCTBEHHBIE PEAKIIMT
OPraHUYECKUX COEAUHEHNUN OTIIEIbHBIX
KJIACCOB
OO111e KOMITeTeHIIUN OK 01

Bormpocs! st gomycka k sabopatopHoii paboTe
1. Kakue BelecTBa Ha3bIBAIOT JKUPAMU?



2. Knaccudukaims »Kupos.

3. Kakue BCIIICCTBA HA3bIBAIOT caxapaMH‘?

4. Knaccudukarms caxapos.
5. UeM anpa03bl OTIIMYAIOTCS OT KETO3?
[TpoBeneHue OMBITOB

O6opynoBanue u ocyia

PCAKTUBBI

CrexistHHbIE TPOOUPKU

OEH30MHAas KHUCJIOTa

CIIMPTOBKA

yKCYCHaSI KHCJIOTa

ACPKATCIIb

pactBop ¢enondTaenHa

CTCKIIAHHBIC I1aJI0YKa,

MarHum

mpoOKa C ra300TBOJIHOM TPYyOKOIt

pactBop ruapokcuaa Hatpus (NaOH),

JeprKare PactBop okcuma meau (1),
CIIMPTOBKA pacTBop cyib(dara Meau
CTaKaH BOJA

AnropuTM npoBeeHus onbiTa 1

BOHpOCBI " 3a1aHuA

OrpIT 1. Onpenenenue
HEeTPeEeIbHOCTH KUPOB.

[Tpo6ieMHBIN ONBIT

1. B mpoOupky Haueiite 2 - 3 M
pacTUTENhHOTO0 Macia, J00aBbTe 5 - 6
Karenb pacTBOpa Ho/a po30BOTO IIBETA,
MIPUTOTOBIEHHOTO Ha
YETHIPEXXJIOPUCTOM YTIEPOJIE.

2. CMech B mpoOHMpKe HSHEPTHYHO

BCTPAXHHUTC.

1.Yem 00ycioBiieHa HEMPEACIBHOCTh
JINITUIOB?

2. O0BSICHUTE HCUE3HOBEHHE PO30BOI
OKpAaCKH roja.

3.Hanuiure ypaBHEHUE peaKIIUn

ANTOpUTM MPOBEACHUS OTIBITA 2

Bomnpocs! u 3ananus

Oneir 2. Boccranosnenne Cu(OH),
TJIFOKO30M B IETIOYHOM Cpee.

1.B npoOupky mnomecture 1 wmia
pactBopa CuSO, um 2 mMa pacTBOopa
NaOH.

2. llomydeHHBIH OCAZOK BSHEPTUYHO
BCcTpsixHuTe. BHecure B mpobupky 1 mi
pacTBOpa INIFOKO3BI.

3. [IlpoGupky crerka Harpeite B
[JJAMEHH CHOUPTOBKH JO HW3MEHEHUS
[(BETA, AeprKa €€ HAKIIOHHO

1.Yto BBI HAOMOAaCTE?
2..Kakoi LBET 00pa3oBaBIIeTroCs

ocagka?
3. Hanumure ypaBHEHUS PEaKIIUU.

4, Yro Bel HaOmomaere TmoOCIe
HarpeBaHus?
5. Hamummre ypaBHEHUs peakLMil

okuciienus rioko3sl Cu(OH),




AJTOpUTM NMPOBEAEHUS ONbITa 3

BOHpOCBI " 3alaHuA

OmnpiT 3. BoccranoBiieHne aMMHAuYHOTO
pactBopa AQ,O  r1oK030# (peakius

cepeOpsTHOTO 3epKaia)

1. B npobupky mnomecture 1 wmn
pactBopa AgNO; u pacteop NaOH no
oOpa3oBaHusl  OCajKa. 2. K
MOJIyYUeHHOMY OCaJKy M00aBIsHTE IO
karsaM - pactBop  NH;OH 70 €ro
pacTBOPEHHUSI. K IPO3pavyHOMY
ammuadHomy pactsopy Ag,O nobGaBbTe
2 Mn 3 %-ro pacTtBopa TIIOKO3BI 3. 3.
HarpenTe cMech 10 KWIIEHHWS Ha
CIIUPTOBKE.

1. Yto BbI HaOMIOMaETE?

2. Yto oOpa3zoBajlocb Ha  CTEHKax
npoOupKH?
3. Hammummre  ypaBHEHHWE  peakIUH

C€p€6pHHOFO 3CpKaJia IJIs1 TJIFOKO3bI.

AJTOpUTM NMPOBEACHUS OIbITa 3

BOHpOCBI " 3a1aHNA

OnbiT 4. KadecTBeHHast peakius Ha
Kpaxmal ¢ H0J10M

Haneiite B mpoOupky 5 mn 1%-nHoro
pacTBopa Kpaxmaina, BHecuTe 2 - 3
KaruTi pa30aBIeHHOTO pacTBOpa Hoa

1. Yro BeI HaOmIOMAeTE?
2. TloueMy n3MeHsIETCS IIBET pacTBOpa’?
3. Hanummre ypaBHEHUE peakiny.

O06paboTKa pe3yIbTaToB:

Cdopmynupyiite
Cdopmynupyiite
Cdopmynupyiite
Cdopmynupyiite
Cdopmynupyiite
Cdopmynupyiite

N o ok oo

[IpoaHanu3upoBaTh NOJYYEHHBIE PE3YJIHTATHI.

BBIBOJI O (PU3UKO-XMMHUYECKUX CBOMCTBAX JKUPOB.
BBIBOJ O (PU3UKO-XMMUYECKUX YTIIEBOJIOB.

BBIBOJ O (PU3UKO-XMMHUYECKHUX CBOMCTBAaX Kpaxmara.
BBIBOJ] O KAYECTBEHHBIX PEAKUHUAX KUIKHUX KUPOB.
BBIBOJ] O KAYECTBEHHBIX PEAKUHUAX ATbI03.

BBIBOJ] O KAUECTBEHHOM pEaKIUu KpaxmaJa.

Pa3nes 8. CTpoeHue u cBoiicTBa oprannyeckux BeuecTn. JlaboparopHas padora
"ITomydyenue 3TUIEHA U U3YYEHUE €r0 CBOMCTB "

Ha3Banue TeMbl

Tewma 8.2. «CBolicTBa OpraHUYECKIX
COEIUHEHUI»

Pesynbrar 00yueHus

YcraHaBIuBaTh 3aBUCUMOCTH (DU3UKO-
XUMHUYECKUX CBOMCTB OPraHUYECKUX

BCUICCTB OT CTPOCHUS MOJICKYJI

OO01Me KOMIIETEHIINA

OK 01 OK4

Bomnpocs! nis gomycka k jabopaTopHoit padbote

a) copMyITUPYUTE 11EJIb TIJIAHUPYEMOTO IKCIIEPUMEHTA




6) O6’I)}ICHI/ITC, K KaKOMY KJIaCCY OPIraHMYCCKHX BCIICCTB OTHOCUTCA 3THIICH,

B) OOBSICHUTE, KAKUMU XUMHUYECKUMHU CBOMCTBAMHU 00JIaIaf0T BEMIECTBA JTAHHOTO

KJIacCa, KaKMC Ka4CCTBCHHBIC PCAKIIUN JISA UX 06Hapy>1<eHH;1 HCITOJIB3YIOTCA,

F) 06’bHCHI/ITC, KaK MOKHO ITOJIYUHUTh BCIICCTBA JAHHOI'O KJIacCa COGI[I/IH@HI/Iﬁ B

1a60pPaTOPHBIX YCIOBUSIX;

I[) O6T)SICHI/ITG, N3 4CTro COCTOUT HpH60p JJIA TTIOJIYUYCHHUA I'a30B,

€)  MepeYHCIINTE OCHOBHBIC aCTICKThI COOJIIOICHUS TEXHUKH 0€30MMaCHOCTH TIPH
pabote ¢ JIBXK (3THi0BBIN CIUPT), arpECCUBHBIMU peareHTaMu (KOHIICHTPUPOBaHHAS
cepHas KMCJI0Ta), HarpeBaTeIbHBIMHU MpHOOpaMu (CIIUPTOBKA).

IIpoBenenue onsITOB

O6opynoBanue 1 ocyia

PEaKTUBBI

CrexystHHbIE TPOOUPKU

Konnentpuposannsiii pactsop H2SO4

[IratuB a1 mpoOUpoOK

DTUIIOBBIN CIUPT

CnouproBka PactBop KMnO,
Crninuku Bbpomuas Bona
ITecok

AnropuTm nposeaeHus onbiTa 1

Bomnpocs! u 3ananus

OneIT 1. Bousiaue KOHIICHTpaIuu

pearupyromux BENIECTB HAa CKOPOCTH
XMMHUYECKOU pEaKIIUU.

1. TTomyuuTts STUIICH eTUApATalIeh
ATUJIOBOTO CIIUPTA, OOHAPYKUTH €rO,
U3YUYUTh €r0 CBOKCTBA.

1.1. B mpoOupky HanuTh 2-3 M
STUJIOBOIO CIIUPTA U OCTOPOIKHO
100aBUTH 6-9 MJI KOHLEHTPUPOBAHHOM
CEpPHOM KUCIIOTHI. 3aTEM BCHINIATh
HEMHOTO MTPOKAJIEHHOTO MecKa (IeCoK
WM MEJIKUE KyCOUKH MeM3bl BBOJSAT JIJIs
TOTO, YTOOBI IPETOTBPATUTH TOTIKU
KUJKOCTH MPU KUTICHUH ). 3aKPHITh
MpoOUPKY MPOOKOH C ra300TBOIHOM
TPYOKOM, 3aKpENUTh €€ B IUTATUBE U

OCTOPOIKHO HArp€Thb COACPKUMOC

npooupku (puc.1)

1. Yto npoucxoaut B nmpooupke? Uto
HaOmoxaere?

2. K KakoMy TUITy XUMUYECKUX
peaKkuui OTHOCATCS 3TH npouecchl? Kak
Ha3bIBAIOTCS?

3. Kak meHseTcst okpacka pacTBOpOB?
[Touemy?

4. KakuM njaMeHeM TOpUT STUJICH?
[Touemy?

5. CocTaBUTh ypaBHEHUS MPOTEKAIOIIUX

TIPOIICCCOB.




HeCoK
C.H,OH
I:LS’O (1:3)

(xom)

Br,  KMnO,
1.2. OcTOp0>XHO, pABHOMEPHO HArpeTh
CMECh.
1.3. B apyryio npobupky Hazneire 2-3
MJ1 pa30aBICHHOTO PacTBOPA
NepMaHraHaTa KaJius, U MPOITYCTUTE
yepes3 HEero ras.
1.4. B tperbio mpoOUpKy HAIUTH 2-3
MJI OpOMHOM BOJIbI, OTyCTHUTD
ra300TBOJIHYIO TPYOKY JI0 THa 3TOM
MPOOUPKH U MPOITYCTUTD Yepe3
OpOMHYIO BOAY BBIJIEIISIOLIHICS ra3.
1.5. BBIHYTh Ta300TBOAHYIO TPYOKY U3
pacTBOpa M MOBEPHYTH €€ OTBEPCTHEM

KBEPXY, IMOJIKEYb BBIJICISIONIUNACS ra3
(puc.2).

C;H;OH (arnno-
BBIY CITUPT)

H,S0,

O0paboTka pe3ynbTaToB:




1. TIpoananu3upoBaTh COOTBETCTBUE MOJTYUEHHBIX PE3YIHTATOB CIIOCOOaM
MOJTYYEHHUS HEIPEIEeJIbHBIX YIIIEBOAOPOJIOB psifa 3TuiieHa (ankeHoB). Cuenartb
COOTBETCTBYIOIIUIN BBIBOJ.

2. ChopmMyHpoBaTh BBIBOJ O (PUBUKO-XMMUYECKUX CBOMCTBAaX ATHIICHA.

3. ChopmynupoBath BEIBOJ O CIIOCO0aX 0OHApYKEHUS dTUJICHA.

Pa3znen 9. HMccienoBanne U XUMHUYECKHA aHAIU3 00beKTOB OHOC(hepbI.
JIabopartopHas pabota «OCHOBBI JIAOOPATOPHON MPAKTUKI.

Haspanue tembl Tema 9.1. OcHoBBI Ta00PaTOPHOI MTPAKTHKY B
po¢eCCHOHANIBHBIX J1a00paTOPUIX
Pesynbrar 00y4yeHus BBINOMHATE MOJIHBIA LUK 3KCIEPUMEHTAIBHOTO

UCCIICIOBaHMSI € COOJNIOJCHWEM  TIPaBHII
Oe3omacHoro oOpalieHus C BeIIeCTBAaMU H
71a00paTOPHBIM 000PYAOBAHUEM

OO01re KOMIETEHIINA OKO01IIK 2.10

Bormpocesl, paccMaTtpuBaeMble Ha J1a0OpaTOpHOM padoTe.
1. Texnuka 6€30MacCHOCTH U MEPHI MPEAOCTOPOKHOCTH
2.00ume npaBuiia paboThl B XUMHYECKOW 1a00paTopun
3. OxazaHue nepBoi MOMOIIH B TAOOpaTOpUU
4. XuMuueckas mocyjia u jabopaTopHoe 000py10BaHuE.

5. CTexIsiHHas Iocya o0IIero Ha3HAYeHHU s
6. Dapdoposas mocya

7.MepHas nocyna

Pa3nen 9. UcciienoBanne 1 XUMUYECKHUI aHAJIN3 00beKTOB Onocdepbl.

JlabopaTopHas pabota " OuncTka BOJbI OT 3arps3HEHUN .

Ha3sanue teMbl Tema 2.2. XuMu4eCcKuii aHaIU3 MPoO BOJIBI
PesynbraT 00yueHuUs HccnenoBarh XUMHUECKHN COCTaB IIPOO BOJIBI
OO611e KOMITETCHIINH OKO01IIK 2.10

Bormpocs! asist gomycka k 1abopatopHoii padboTe

a) chopMyUpyHTE 11EIb IIAHUPYEMOTO IKCIIEPUMEHTA

0) 00BsICHUTE, UTO TAKOE BOJIA;

B) MIEpEUUCINTE (PUINYECKUE CBOMCTBA BOJIbI

') 00BSICHUTE, KaK MOKHO TIOJTy9UTh BOJIY B JaOOPATOPHBIX YCIOBUSX;

1) 0OOBSCHUTE, U3 YETO COCTOUT MPHUOOP AJIS OTyUEHUS TUCTUILTUPOBAHHON BOIBI;

€) IepeYHCIINTE OCHOBHBIE ACTIEKThI COOJIIOIEHUSI TEXHUKU O€30M1aCHOCTH IIPU
M0JIb30BaHUU HarpeBaTeIbHbIMU NPpUOOpaMHU (CIIUPTOBKA).

IIpoBenenue onsITOB




O6opynoBanue u nocyia

PECAaKTUBLI

CrexistHHbIE NPOOUPKU

BOJa

taTuB 1151 IpOOUPOK

CnuproBka

Crmuku

[ItaTtuB 1151 GrFOPETOK

Crakaunsl Ha 50 1 100 M

CrexyIigHHas majIodKa

l"azooTBOAHAs TPYyOKa

AJTropuTM NpoBeeHus onbiTa 1

BOHpOCI)I " 3a1aHuA

OIIBIT 1 M3y4denue 3arps3HEHHON BOJIbI

1 PaccmoTpuTe BBIJIaHHBIN BamM 00pasell
3arpsi3HEHHOU BOJIbI, KaKasi ’TO CMECh
(oHOpOAHAS WIIM HEOJHOPOIHAS).
(puc.1)

1.BusyanbHO onpeieuTe nokazarean
CTEINEHU 3arpsi3HEHUS BOJIbI
(mpo3payHOCTh (MYTHOCTB),
coJiepKaHuE B3BEIICHHBIX YACTHII, I[BET,
3amax).

<=
4.5
-:_'4’

[TepemenaiiTe mosyueHHbIN 00paszell
BOJIBI.

AJTOpPUTM MPOBECHUS OIbITA 2

Bomnpocs! 1 3ananus

OIIBIT 2.®unbpTpoBanue oOpasiia BOIbI.

Omnpenenure 060pyJ0BaHUE JIJIS1 ITOTO
sTamna, cooepute mpudop s
¢bunbTpoBanus. [IpuroroBsre PrILTP
JU1sl BOPOHKU (puc.2)

1. Kakoit ¢unbTp wuCHOIB3yETCS IS
OYMCTKH BOJIbI




Plnompobzrt?
[IpoBeaure ¢unbTpOBaHUE
3arpsi3HEHHOW BOJbI,

1. Bomy 100 CTEKISIHHOM Majoyke
HaJuBalTe Ha (QUIBTP.
2. Haetite B poOUpKY

OT(QUIBTPOBAHHON BOJBI.

2. Uto ocraercs Ha (QuiIbTpe, a 4TO
MPOXOJIUT CKBO3b HET0?

3. OtmeTbTe BHEIIHUE T[OKa3aTelu
(IpO3pavyHOCTh, LIBET, 3aIax),

4. OnuiuTe MoTy4eHHBIN QUIbTpPAT.

5. PaccMmoTpuTe yacTHIbI, OCTaBIIHUECS
Ha puIbTpE.

AJTOPUTM NMPOBEJCHUS OIbITa 3

BOHpOCBI H 3a1aHUA

OIIBIT 3. CwmsArdeHue BOIBI IyTEM

KHUITAYCHUA

1. TIpoOy BOABI MPOKUTITUTE HAJI
MJIaMEHEM CITUPTOBKHU

2. OcraBbTe I OXJTKICHUS B
mraTtuBe (puc.3)

YTO MPOUCXONUT ITPU KUTISTYEHUHU BOJIBI?

1. Tlyrem Habmro/ieHUs ONIPEIETUTE,
€CTh JIX JIETKOE TIOMYTHEHUE WITH
BBITIQZICHUE HE3HAUYNTEIHLHOTO ajKa.




AJTOpUTM NpOBEAEHUS OnbITa 4

BOHpOCBI " 3a1aHUs

OIIBIT 4 . Tlonyuenue
TUCTHTMPOBAHHOM BOJIBI.

1 . Onpenenure o6opyaoBaHUE IS BuzyanpHO onpenennre nokazaTesiu
ATOTO 3Tara, Co0epUTe MPOCTEUIIINMA CTETIEHH 3arps3HEHHS BOBI

npuOOop IS IEPETOHKU BOJIBI (pHC.

4) (Ipo3pavyHOCTh (MYTHOCTH), COJICpIKaHUE

B3BEIIICHHBIX YaCTHII, I[BET, 3aIlax).

CpaBHHTE JUCTUIUIMPOBAHHYIO BOJY C
(GbUIBTPATOM M IPOKUTITUCHHOU TIPOOOI
BOJIBI.

B npobupky HajeiTe OUUIICHHYIO

(buIbTPOBaHMEM BOY U BhIIIAPUBAITE

710 T€X TIOp, MIOKa B IPUEMHUKE HE
cobepeTcst OKOJIO 2 MJT BOJIBI.

O6paboTka pe3yabTaToB:

1. CocraBbTe BBIBOABI O CTCIICHU OYHNCTKHU BOJbBI HA JaHHOM

2. Ecniu HaOrogaeTcs JeTkoe MOMYTHEHUE U BBITIAZCHUE 0CaIKa TIPU KUTISTIYCHHH,

TO KaKOil BBIBOJ BbI caenaere?

3. Onumure INOJIYYCHHBIC 06pa3u51 BOABI 1 COCTAaBBTC BBIBO/]

Pasznen 9. UcciienoBanue U XUMHYECKHH aHAJIN3 00beKTOB Ouochepbl.
Jlaboparopnas pabora «Onpenenenue pH BoAbI U €€ KUCTOTHOCTH»

HasBanue TeMbl

Tema 2.2. Xumuueckuii aHamu3 Ipoo BOJBI

Pesynbrar o0yueHus

HccnenoBarb XUMUYECKUN COCTAB MTPOO BOJIBI

OO01me KOMOETEHIIUA

OKO01T1IK 2.10

Bomnpocs! nis gfomycka k jabopaTopHoit padbore

a) chopMyIUpYyNUTE IENb IIAHUPYEMOTO SKCIIEPUMEHTA

0) 00BSCHHUTE, UTO TAaKOE BOJIA;

B) nepevncinTe (u3NIeCcKre CBOWCTBA BOJIBI

r) chopmynupyiTe onpeaeaeHue KUCJIOTHOCTb BOJBI;

I[) OOBSICHUTE TTOHSTHS CBO6OI[H3$I 1 AaKTUBHAs KUCJIOTHOCTD,




HpOBCI[CHI/IC OIIBITOB

O6opynoBanue 1 nocyia

PeakTuBbl

bropetka Ha 25Mn

6. BOJa

[IraTuB 1j1st GrOpETKOK

2. HHAUKATOP MCTHUJIOPAHIK

Konanueckue ko061 Ha 100 Mot

3. 0,1H pacTBop rupokcuia HaTpus
NaOH

4. benondranenn

Anroputm npoBeieHus onbita Nel

BOHpOCI)I " 3a1aHuA

Omnpit 1. Onpenenenure cBOOOIHOM
KHCIIOTHOCTH

7. Jlnga aHanmu3a B KOHUYECKYIO KOJOY
IS TUTPOBAHUS LWJIMHAPOM OTMEPSIOT
100 M uccneayemMoi BOJbI, TOOABIISIIOT
P-3 Karuii WHAMKATOpa METHIIOPAHXKa,
PACTBOpP MEPEMEIINBAIOT, IIPH 3TOM OH
IpUOOpETaeT PO30BYI0 WU  KEITYIO
DKPACKY.

2.. broperky  3amommmre  0,1H
pacTBopoM ruapokcuna Hatpusa NaOH
MO HYJEBOIO JCIEHUS W TUTPYUTE
AHAIM3UPYEMYIO  BOAY. |UTpoBaHUE
MpOU3BOJAT Ha OeroM (poHe 0 mepexojia
DKpacKu BOJbI U3 PO30BOM B OPAHKEBYIO
3. ¢ukcupyror o6bem pactBopa NaOH
(V1), momeamuii Ha TUTPOBAHUE.

4, 3areM TakuM ke o0pa3oM TUTPYIOT
eITIe 1BE TTPOOBI BOJIBI.

1. Ecnu ananusupyemasi mpo0a BOAbI
nocJie 700aBJIeHUs UHIUKATOpa
nproOpeia KeNThIH 1BET, TO CBOOOAHAS
KHCIIOTHOCTbH BOJIbI paBHA 0 U
TUTPOBAHUE HE MPOBOJIST.

2. Ecau Bona nociie no6aBiieHus
UHUKAaTOpa MproOpesia po30BbIil IIBET,
TO MPOBOJISIT TUTPOBAHUE.

3. PcuuraiiTe cpeaHuii pe3ynbrar
TUTPOBaHUS IO PopMyJIe:

V1: ,V2:,V3: , ch.:

4. CBOOOJHYIO KUCIOTHOCTh
onpenenure 1o Gopmyiie:

Kc =N Vc¢p *1000/ V MMOJTb-3KB/JIM"
rae Vcp — cpennuii 00beM pacTBopa
TUAPOKCH]IA HATPHS, OIS IINA Ha
TUTPOBAHUE HCCIICTyEMOU BOJIBI, MJT

N — HOpMaTbHOCTh pacTBOpa
THIPOKCHIA HATPHS, MOJIb-3KB/IM"

V — 00beM HCCIIeTyeMOM BOJIbI, B3ITOM
JUTS aHAIIN3A, MIT >

AnropuTM npoBeneHus onbita Ne 2

Bormpocs! u 3aganus

Omwir 2. Onipenenenue oomien
KHCJIOTHOCTH

[Tpo6ieMHBINM ONBIT
1. JIngs aHanmu3a B TPU KOHUYCCKUC
KOJIOBI JISI TUTPOBAHUSI MTUTIETKON WITH
nuiIuHaApoM  otMepstoT mo 100 Mo
UCClIeTyeMON BOAbI, 00aBisAOT 2-3
Karui nHauKaropa genosndraaenna

1. Tlouemy TUTpOBaHHE MPOU3BOIAT HA
oenom one?

2. Jlnst pacuera BRIYUCIUTE CPETHUM
pe3yJIbTar.

V1:,V2:,V3:,ch.

3. Onpenenure OOIIYIO KUCIOTHOCTD




2. PacTBOp mepeMenmBaioT, Ipy 3TOM | 10 GopmyIe:

PacTBOp OCTACTCs OCCIIBETHBIM. Ko =N Vcp * 1000/ V , MMmOTTB-

3. bropetky 3aIOJIHSIOT 0,1H | oxB./mM° , Te VCp — cpeanuii oobem
pacTBOopoM ruapokcuaa Hatpusi NaOH | pacTBopa ruipoKCUia HaTpHs,

710 HYJIEBOTO JICTICHUS W MPUCTYMAIOT K | MOLIEAIINI Ha THTPOBAHUE
TUTPOBAHUIO aHAJIM3UPYEMOU BOJBI B | UCCIEAYEMOM BOJIBI, MII

nepBoit koJoe. N — HOpMaJIbHOCTB pacTBOpa

4. TuTpoOBaHHE TPOM3BOIAT HA OETOM | THAPOKCH/IA HATPHS, MOIb-3KB/IM
doHEe MO TEepexoja OKpackw BOJBI W3 | V —00BEM UCCIeyeMOl BOJbI, B3SITON
OeclBETHOI B PO30BYIO M (DUKCHPYIOT | IJIs aHAJIN3A, MII

oobem  pactBopa  NaOH  (Vy), | 4.Ilouemy  TuTpoBaHHE€  MHPOBOJAT
MOIEIIeH Ha TUTPOBAHHUE. HECKOJIBKO pa3?

3. 3areM TakuM ke o0pa3oM TUTPYIOT
JIB€ OCTaBLINECS MPOObI BOJIBL.

Anroputm npoBeeHus omnbita No 3 Bomnpock! u 3aganus

Omeir 3. Ompenenenue BenuuuHbl pH
(KOHIIEHTpAallMK ~ HMOHOB  BOJOPOJ]IA)
MOHOMETPUYECKUM METOZ0M Cc
noMo1so pH-merpa

1. lns amamum3za B Tpu crakaHa (1. Kak Ha3bIBaeTcs JaHHBIM
orMmepstoT mo 30 M umcciaeayemMou | MeToj aHanu3a’?

BO/IBL, 2. CpaBHUTE pe3yJbTaThl aHAIA3A
2. OmycTUTE B CTaKaH AJIEKTPOIBI. C TIPEIBIAYIITUMHU OTIBITAMH.

3. Uepes 3 MuUHYTBHl 3alUIINTE
MOKa3aHusi mpudopa.

O06paboTKa pe3ynbTaToB:
1. TIpoaHanu3upoBaTh MOJYYCHHBIC PE3yJIbTATHI

2. CdopMynupoBaTh BBIBOJIBI O KUCIIOTHOCTH aHATM3UPYEMBIX 00Pa3IIOB.
3. Kaxoii crioco6 onpeseneHus: KUCIOTHOCTH SBJISIETCS 00JIe€ TOUHBIM?

Pasznen 9. UcciienoBaHue 1 XMuMUYECKHH aHAJIU3 00beKTOB OHochepbl.
JlabopartopHas pabota «OnpeieeHrue KeCTKOCTH BOJIbl M CTIOCOOBI €€ YCTPAHESHU S »

HasBanue tembl Tema 2.2. Xumuyeckuid aHanu3 npood BObI
PesynbTaT 00yueHus HccnenoBath XUMHUUECKUNA COCTaB IPOO BOJIBI
OO01re KOMIETEHIINA OK 01TIIK 2.10

Bomnpocs! nis gfomycka k jabopaTopHoit padbore

a) chopMyIUpYHUTE TIENb TITAHUPYEMOTO SKCIIEPUMEHTA
0) chopmynupyiTe onpeesIeHHE )KECTKOCTh BOJIbI;

B) KaKasi BOJIa CUNTACTCS JKSCTKOM?




F) 06’b}ICHI/ITe, KaKHUM MCTOJOM BEI 6y,Z[eT€ OIIPCACIIATE )KECTKOCTD BOJDbI,

,Z[) Ha 4ém ocHoBaHa KOMILIICKCOHOMETPHUA KaK METOA TUTPUMECTPHUICCKOTO aHanu3a?

€) 3a cuéT 4Yero MeEHsAETCSs  OKpacka  pEaKIMOHHOM  CMecH  IpHu

KOMILJIEKCOHOMETPHUYECKOM TUTPOBAHUU (C KPACHOW HA CUHIOK0)?

HpOBCI[eHI/Ie OIIBITOB

O6opynoBanue 1 ocyia

PeakTuBbl

bropetka Ha 25mi

8. Boa

[ItaTtuB 1uist GIOPETOK

5. tpwion b 0,05 v

Konunueckue xon0b1 Ha 100 mur

3. pacTBOp METHIIOpaHKa

ITunerka nBa 50 M

4. XpOMOT€H YEPHBIiA

ITunerka Ha 10 mut

5. AMMOHUIHBIHN Oydep

17.pactBOopM coststHOM KucaoThl 0,1 H

Anroputm nposenieHus onbita Nel

Bomnpocs! u 3ananus

Omneit 1. Onpenenenue oo1iei
’KECTKOCTHU BOJBI
KOMILIEGKCOHOMETPUYECKUM METOJ0M

1. B Tpu KOHHMYECKHE KOJOBI OTOOPAThH
nuneTko no 50 mz uccienyeMon BOAbI
(aTMKBOTHBIN 00BEM V,).

2. IlpuGaBuTh B Kaxkmyro kojoy mo 10
MJ aMMOHHMHOTO Oy(depHoro pactBopa
U — Ha KOHYMKE IImaTenass — TI0
HECKOJIbKY KPHUCTALIMKOB XpOMOTEHA
4EPHOT0; CMECh B KOJIOAX TepeMeliaTh
BpaIlaTebHBIMU JBIKEHUAMH. PacTBOp
JIOJDKEH TMPUOOPECTH IBET KPaCHOTO
BUHA.

3. 3anmonHUTh 610peTKy TUTpanToM — 0,05
H. paCTBOPOM TpuJioHa b — u
[TOCJIEIOBATEIHLHO OTTUTPOBATH KAXKIYIO
npoOy B K0JIOE J0 Mepexoja BUHHO-
KpAacHOM OKpPAaCKU B CUHIOKO.

4. OO0BEM TUTpPAHTA KXKIBIN pa3 nepen
TUTPOBAHHUEM JIOBOJMTH JI0 HYJIEBOH
DTMETKH, a TTOCJIC — YYUTHIBATh PACXO]I
rutpadTa 10 0,1 vz (V1, Vo, V3).

5. 3aHecTH pe3ynbTaThl TATPOBAHUS B
TAOJIMITY TAKUM K€ 00pa3oM THTPYIOT
erie ABe MpoObl BOJIBI.

1. Bplumcaure cpeaHee 3HAUYCHUE
00BEMa TUTPAHTA Vo),
M3PacxoJIOBAHHOTO HAa  TUTPOBAHUE

AITMKBOTHOTO 00BEMA BOJIBI;
2) Berancnure o011eit sKECTKOCTH BOIBI,
UCXOJi M3 3aKOHAa OJKBHUBAJICHTOB U
[IpUHAMA, 4TO KECTKOCTh
IpEeACTaBisIeT Cco0OM  HOPMAaJbHYIO
KOHLEHTDALIO Ca” u Mg2+ B BOJIE:
K =-11000

Va
1000 — wmHOXWTENb IJI TIepeBOjaa
€IMHUI] HOPMAJIbHOCTH PacTBOpPa MOJib-
9K6/1 B CIWHHIIBI KECTKOCTH MMOJIb-

K6/l




AJNTOpUTM MpOBeIeHUS orbITa Ne 2

BOHpOCBI " 3alaHuA

OmnbiT 2. Onpenenenye kKapOOHATHOM
’KECTKOCTH BOJIbI KNCJIIOTHO-OCHOBHBIM
TUTPOBAHUEM

[TpoGieMHBIN ONBIT
1. B Tpu KOHMYECKHX KOJOBI OTOOpaTh
1o 50 w1 uccneayemMon BOJIBL.
2. [IpnbGaBuTh B Kaxayro 1o 2-3 Kariu
pacTBOpa METHJIOPAHXKa U COACPKUMOE

nepeMenaTh BpalaTeIbHbIMU
JIBAYKEHUSMH.

3. OtTtutrpoBaTh KaXIyI0 aJUKBOTY
tutpoBanHbiM 0,1 H  pacTBOpOM

1. Bplumcaure cpeaHee 3HAUYCHUE
00BEMa TUTPAHTA (Vo),
U3pACXOJIOBAaHHOTO HA  TUTPOBaHUE

AITMKBOTHOTO 00BEMA BOJIBI;
2) Berunciute kKapOOHATHYIO KECTKOCTD
BOJBI IO (hopMyIIe:

K = “T 1000
Va
1000 — wmHOXHWTENs mJIs TepeBoAa

€IMHUI] HOPMAJIBHOCTH PacTBOpa MO.lb-
9K6/1 B E€IUHHUIBI XECTKOCTH MMOJb-
K6/l

COJISHOM KHCJIOTHI JIO TMEPEeX0/ia KeJITON
OKpaCK{ MHIUKATOPa B OPaHXEBYIO.

4. PesynpTaThl BHECTHU B TaOJMILY
IpOOBI BOJIBI.

O6paboTka pe3yJabTaTOoB:
1. ITpoaHanmu3upoBaTh MOTYYEHHBIE PE3YIIbTATHI

2. CdhopmynupoBaTh BEIBOJIBI O )KECTKOCTH aHAJIH3UPYEMBIX 00pPa3IIOB.
3. ChopmynmpoBaTh BBIBOIBI, 17151 KAKUX IEI€H MOKHO MTPUMEHSTh UCCIIETyEeMbIe
o0pas3iib1?

8.3. OueHouYHbBbIE CpeIcTBA PYD0eKHOTO (TEeMATHYECKOT0) KOHTPOJISI 1O
AUCHMILUTHHE «XUMMU»

Py6exHbiii (TeMaTHUECKHil) KOHTPOJb MO TUCHUIITHHE « XUMHUSD MPOBOJAUTCS B
dbopMe KOHTPOIBHBIX pPabOT MO pasfenaM OCHOBHOTO MOJYJIE Ha OTIEIbHBIX
3aHATUSX, KEHCOB.

4.3.1 KoutposbHbie padoThl

Paszgen 2. Xumuueckue peaknun. KonTpoabHasa pabGora «CrpoeHue
BellleCTBA M XUMHYECKHE PeaKI[um»

KoHnTtposnbHas paboTa Coep>KUT YEThIPE BUIA 3aJaHUM:

1. 3agaum Ha COCTaBIIEHNE XUMUYECKUX (DOPMYJT IBYXaTOMHBIX COSAMHEHUI TI0
UX Ha3BAHUIO.

2. 3ajayuM Ha COCTAaBJICHME YpaBHEHUW pEAKLMH: COCIMHEHUS, 3aMELICHMUS,
pasyiokeHusi, OOMEHa M peakuui ¢ Yy4yacTUeM KOMIUICKCHBIX COCIMHEHUN;
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.

3. 3agaHus Ha COCTAaBJICHUE MOJICKYJISIPHBIX M HMOHHBIX PEAKIHUN THAPOJIN3a
COJIEN, YCTAHOBJIEHUE U3MEHEHUSI KUCJTIOTHOCTH CPEIbI.

4. 3ajauM Ha pacyeT KOJUYECTBEHHBIX XAPAKTEPUCTHUK IO YpPaBHEHUSIM



XUMUYECKUX PEaKINil: MaCCOBOM WM OOBEMHOM JOJIM BBIXOJA MPOAYKTA PEAKIIHH
COCMHEHUS OT TEOPETUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHHN Ta30B;
KOJIMYECTBEHHBIX XapaKTEPUCTUK UCXOJIHBIX BEIIECTB U MPOIYKTOB PEAKIIMU; MACCHI
(oObeM, KOIMYECTBO BEIIECTBA) MPOAYKTa PEaKIMu, €ClI OJTHO M3 BEIIECTB JaHO B
BHJIE PACTBOPA C ONPEAECICHHON MAaCCOBOM JOJIEW paCTBOPEHHOTI'O BEIECTBA.

1 BapuanT 2BapuaHT
1. Jlonummure ypaBHEHUs, ypaBHANTE, COCTABbTE MOJIHBIE U COKPAILIEHHbIE HOHHbBIE
YpaBHEHUSL.

Mg (NOg )2 + K3 PO, = Al C|3 + K3PO, =
Ba (OH )2 + H; PO, = Fe SO, + Na; PO, =
Zn Bry, + H,SO3 = Mn Clg + KOH =
2. JlomuiuTe ypaBHEHUS U ONPEACTUTE XapaKTEPUCTHKHU KaXK IO XUMHUECKON
peaKkuum.
Na + 02 = Li+ 02 -
As+ 0O, = Se+0,=
3. IIpocraBbTe CTEMEHN OKUCICHUS AJIEMEHTOB B CJICTYIONTUX COCTUMHEHUSX.
Bi205, Ga, 03, CC|4, HMnNO, FeO, PbOg, PC|5, HC|O4, H,Cr,05,
H,CrQ,4, SnS,. XeF,

4, OHpCI[eJ'II/ITC THUII XUMUYECKOM CBSI3U B JaHHBIX BEIICCTBAX, JOKAXHUTEC 3TO C
ITIOMOIIIBIO CXCM.

KCI, O,,PHs, Ag, Cl,, NaBr, I,, MgCl,, H,, SO,, Cu, Nal, F,, Fe,
Nago, NI, CH4, AI, Ca (N03)2 CaO, Ng, Na, P205, BaSO4, 03,
Ss, SO;, 1,05.
5. PaccraBpTe KO3 PUIIMEHTHI, ONIPEAECIUTE TUI PEAKIUU:
a) Mg + N2 -Mg3N2 a) C +Cr2 03— CO2 +Cr
0) HNO3 + CaO— Ca(NO3)2+H20 6) Na + H20 — NaOH+ H21
6. PaccunTtath cTE€NEHN OKUCICHUS ISl KAKIOTO JIEMEHTA B BELIECTBE
Fe(NO3)3 Ca (NOs);

3. 3anucath POPMYIIbI BEIIECTB:

A) cyabdun xenesa (1) b) cepnas kuciora

A) cepHHCTas KUCIOTA 0) ruppoxcun meu (I1)

7. Ilo ypaBuenuto peakiuu CuCl2 +Mg —MgCl2 +Cu, BbrYHCIUTE KOJTUYECTBO
BEIIECTBA ME/IU, ek B peakiuio ¢ xjopuaom meau (1) Berymuto 480 r maruus.

8. CocTaBuTh ypaBHEHHE U OINPENEIUTH TUI PEAKIIH

A) cynbdat O6apus + cepHasi KHCIIOTa b) constnas kucnora + kapOOHAT KaJIbLIUS

Pa3znes 4. CTpoeHue u cBOiicTBa HeOpraHudeckux Bemects. KoHTpoabHas
pabdora «CBOMCTBA HEOPraHUYECKHUX BelIEeCTB)

KonTtponbHas paboTa Coep>KUT TP BHUIA 3a/IaHUN:

1. 3ajayn HaA pacyeT MaccoBOM J0mMM (Macchl) XHWMHYECKOTO 3JIEMEHTa

(coenuHeHUs) B MOJIEKYJie (CMECH).



2. TlpakTudeckue 3amaHus MO KIACCH(PUKANNA, HOMEHKIATYPE U XUMUYECKUM
dbopMynamM HEOPraHMYECKHX BELIECTB PA3JIMYHBIX KJACCOB: OINpEesIeHHE Kiacca
HEOPTaHWMYECKUX  BEIIECTB, HA3bIBATh  HEOPTraHWYECKUE  COCIAMHEHUSA IO
MEXAYHApPOIHON U TPUBHAIIBHON HOMEHKJIATYpE IO XUMUYECKUM (POpMYIIaMm.

3. 3ajaHusd Ha COCTABJIEHUE YPABHEHUN XMMHUYECKHX PEAKLUHMI C y4acTHEM
IPOCTBIX U CIIOKHBIX HEOPTraHMYECKUX BEHIECTB: OKCHUJIOB METAIIOB, HEMETAJIOB U
aM(pOTEpHBIX DSJEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAaHUN M aM(OTEPHBIX
THJIPOKCHUJIOB, HEOPTAHUYECKUX COJICH, XapaKTepU3YIOIUX UX CBOWCTBA U CIIOCOOBI

IMOJIYUYCHHUS.

1. YcTaHoBUTE, K KAKOMY KJIACCY/TPYIITIE OTHOCSATCS HEOPTaHUICCKHE BEIIECTRA,
dopmyibel kotopsix ykazanbl CoO, HNO3z LiOH, H,S,03; Ha30BUTE COSTMHEHUS T10
MEXTyHAPOIHOM U TPUBHAIBHOW HOMEHKJIATYPE.

2. CoctaBuUTh (HOPMYJIBI COCTUHEHUI:
a) oxcupa yraepoaa ( II), 0) ruIpoKcHUIa MeIu,
B) XJIOPOBOJOPOAHON KHUCIIOTBIL,  T') CyJb(dara HaTpus
3. Hanmncatb ypaBHEHMS] XUMUYECKHUX PEAKIIUM:

a) H,SO4 + Mg 6) Na, O + HBr B) SO, + CaO r)CaCO; + HCI a) AICI; + AgNO;
VYka3zaTh Ha3BaHUS MPOAYKTOB PEAKIUU.
4. PacctaBbTe KO3 (UIUESHTHI B MPUBEICHHBIX HUKE CXEMaX XUMUUYECKHUX PEaAKIUH.
JlaliTe XapaKTepUCTUKY Ka)KIOM U3 YEThIPEX XUMHUECKUX PEAKIIMM C TOUKH 3PEHUS
Pa3JIMYHBIX KJIacCU(PUKAIUH.

a. H2+N2 — NHgT + Q

0. AL + F9203 — AL203 + Fe + Q

B. CaCO; — CaO + CO,1 - Q

r. NaOH + H,SO, — Na,SO, + H,O + Q
5. N'openune ammuaxa

4NH3(F) + 302@) = 2N2(1-) + 6H20(>K) +Q

SIBJISIETCSI pEaKLME
1) COCJIMHEHMS, KAaTAIIMTUYECKOW, SHIOTEPMUYECKOMN
2) 3aMEIICHUS, KAaTATMTUYECKOU, IK30TEPMUYECKOMN
3) OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHOM, HEKATATUTUYECKOM, SK30TEPMUYECKOMN
4) oOMeHa, HeKaTATUTHYECKOM, SHTOTEPMUIECKON
6. BerauciauTe MaccoByro J0J10 cepedpa B okcuie cepedpa (Ag,0)

Pa3znen 7. CTpoeHue 1 CBOICTBA OPraHMYeCKUX BelleCTB.
KonTpoubnasi padora «CTpoeHMe H CBOMCTBA OPraHUYeCKHUX BelIeCTBY»

[To uroram u3yuenus pazzena / o0ydaromuecs Oy IyT CIIOCOOHBI:



- ONpeleNnsaTh  NPUHAIIEKHOCTh  BEIIECTB K  Pa3iM4yHbIM  KJlaccam
OpraHUYECKUX COCAUHEHUI; TOMOJIOTH U U30MEPHIL;

- Ha3bIBaTh U3YYECHHBIE BEIIECTBA MO «TPUBUAIBHOWI» WM MEXKIYHAPOIHOU
HOMEHKJIATYPE;

- XapaKTepu3oBaTh CTPOEHUE U  XUMHUYECKHE CBOWCTBA  M3YYCHHBIX
OPTaHUYECKUX COCTNHEHUN;

- OOBSCHATH 3aBUCUMOCTb CBOMCTB OPraHMYECKHX BEILECTB OT UX COCTaBa U
CTPOCHUS;

- TMPOBOJUTDH BHIYUCICHUS IO XUMUYECKUM (HOPMYJIaM B YPABHCHHSIM.

Temarnyeckuii KOHTPOJIb OCYIIECTBIISIETCS MeTooM TectupoBanus (l) wiu B
dbopme muchbMeHHOM paboThI, BKITIOUAIOIIEH TpakThuyeckue 3aaanus u 3agaan (1I).

1. BemiecTBo, cocTaB KOTOPOro BeIpa)KeH MOJIEKYIsIpHOM popmyroit C3Hg,
OTHOCHUTCS K KJIaccy:
1) Apensl 2) aJKaHbl
3) AJIKeHBI 4)aIKUHBI
2. Ha3sanue Bemectsa, popmyna koroporo: CH3-CH(CH3)-CH,-CH,-OH
A) Oyranon-2 b) mnenranon-2
B) 2-metunOyranon-4 r) 3-meTmin0yTaHom-1
3. BemectBo, umeromiee popmyny CH,=CH, Ha3biBaetcs:
A) Tonyon b) stunen
B) I'muuepun I') MPOMaHoJI
4. BemecTBo, Ha3BaHKE KOTOPOTO MPOIMMMOHOBASI KUCIIOTa, UMEET (HOpMyITy:
A) C;HsOH b) (CH3);NH B) CH3-CH,-COOH r) C3H,OH
5. J11s allkaHOB XapaKkTepHa peaKIus:
A) pucoenunenus H, 0) XJIOpUPOBAHMS HA CBETY

B) o6ecuieunBanus pacteopa KMnO4 I') nonumepusanuu

6. MertaHoJ pearupyer c:
A) Hatpuem 0) BozOI B) BOJOPOJAOM ') METaHOM
1. VYkcycHast KUCIIOTa BCTYNAET B PEAKLHIO C:
1)  A)AgNO; 6) NaCl B) Na,CO; r) H,O
8. BepHbl 11 yTBEpKICHNA:

A. AMUHBI TPOSIBIISIFOT OCHOBHBIE CBOMCTBA
b. AMMHOKHCIIOTBI ITPOSIBIISIFOT TOJIBKO OCHOBHBIE CBOMCTBA
1. BepHO TONBKO A 2. BepHO TOJIbKO b
3. BepHBI 00a yTBepK/ieH!uss 4. HEBEPHO HU OJTHO U3 YTBEPKICHUHN
0. VYpasuenue xumuueckoit peakiuu C2H6+CI2*C2HSCI+HCI sBnsercs:



A) peakuueil 3amelieHus, MPOTEeKarolel Mo paIuKaIbHOMY MEXaHU3MY
b) peakuueit npricoeiuHeHUs, TPOTEKAIONICH MO PaAUKATIbHOMY MEXaHU3MY
B) peakuueii 3amenieHusi, MpOTEKAIOIIEH 10 MIOHHOMY MEXaHU3MY
I') peakiueit npucoegMHEHUS, MPOTEKAIOIIEH 0 MIOHHOMY MEXaHU3MY
10. B peakuuio «cepeOpsHOro 3epkaiay (C aMMUaYHBIM PACTBOPOM OKCHAA
cepebpa) BCTyIaeT:
A)Otanon 0) rmoko3a  B) NNIMLUEPUH  T) Kpaxmam
11.  YcraHoBUTE COOTBETCTBHE MEXKAY HA3BAaHUEM BEIIECTBA U KJIACCOM (TPYIIIION)
OpraHUYEeCKUX COCUHEHUMN, K KOTOPOMY(-0ii) OHO MPUHAIJICIKHUT.
Ha3Banue BermecTsa
A) CH;COOH 5) CH3;-CH2-CHj;
B) CH,=CH-CH,-CH3 I') CH3-CH,-OH
Krnacc oprannueckux coeiuHeHUM
A) 0JIHOATOMHBIE CITUPTHI 0) yrneBoApl  KapOOHOBBIE KHCIIOTHI
B) apomaTrueckue yrieBoopobl ') HENPEAEIbHbIE YTIEBOAOPOIbI
J1) npenenbHbIe YIIIeBOAOPOIbI
12. B cxeme npeBpaiieHuii
1500°C  kar +Br,
CH,4 X4 OeH30I X5

BelecTBaMu X1 M X, COOTBETCTBEHHO SIBIISTFOTCS:

A) AueruneH 0) sTuseH B) OpoMOeH30
[') Xnopbenson n) henon E) nukiorekcan
13.  Ompenenute MOJIEKYJsIpHYIO (OpMyIly BelecTBa, cozepxaimiero 37,5%
yraepona, 50% xucimopoma u 12,5% Bomopoma. OTHOCUTENNBHAS TIFIOTHOCTh
MapoOB 3TOr0 BEHIECTBA MO BOJOPOAY paBHa 16.
a) CH;OH 6) C,HsOH
B) HCOOH r) CsHsOH
14.  CxonbKO IUTPOB BOAOPOJIa MOTpedyeTcs st oopazoBanus 10,2 T 3TUIOBOTO

CIIUPTA U3 alleTalbAETH/IA, €CJIU BBIXOJ NPOYyKTa peakiuu coctapiset 80%"?
A)6,2n 0)3,1n B) 12,751 r)11,2n

4.3.3. Keiic-3aganust
Keiicel nCnonb3yloTcsi B Ka4eCTBE OIIEHOYHOTO CpelcTBa B pasnenie 6 u 9
TPUKJIATHOTO MOTYJIA.
Keiic Nel. «XJ10p B )KU3HHU 4€JI0BEKA)

B Snonun oObeauHeHHBIMH cujiaMd  HalMoHambHOrO WMHCTUTYTa 370POBbSI U



[IpedexTypHoro yHuBepcurera Cua3yoku ObLIO MPOBEACHO HCCIEAOBAHUE. Y UYeHbIE
BBISICHWIIM, YTO E€CTECTBEHHBIE OPTAHMYECKHUE BEIIECTBA BCTYMAIOT B PEAKLHIO C
XJIOPUPOBAHHOM BOJAOW W3-MOJ KpaHa, oOpa3ys ONAaCHbIE COEIMHEHHMS, KOTOpHIE
MOTYT CIIy’)KUThb NPUYMHOM paka. Takue coeauHeHus HasbiBaroTca MX, TO ecTh
«MytareH ukcy» ninu «Heus3BecTHbI MyTareH».

3aaHus:
1. Ilpennoxwure cnocoObl yMEHBIIEHUS SAOBUTOrO BIUSHUS XJI0pa B MUTHEBOW BOJIE
Ha OPTaHU3M YEJIOBEKa.
2. Hcxons u3 cBoei KU3HEHHOW MPAKTUKU, TPUOIU3UTEIFHO PACCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOM BOJBI BBl UCIIOJIb3YETE B TEUEHUE THS U JIJISl KAKUX LIETIei?
3. Kakue opransl yesnoBeka 00JbIlI€ BCEIO CTPAAAIOT OT BO3JACHCTBUS Xj10pa?
4. Kak BnusieT XJ10pupoBaHHAas BOJa Ha YEJIOBEKA MPU KyaHUU?
5. Haitgute  ngomonHuUTENbHYIO  HMHGOpPMAIMIO O  3aMEHE  XJopa  MOpH
00e33apakMBaHUU BO/IbI.
6. Hccnemyiite pa3nmuuyHble TOBapbl OBITOBOW XUMHUU B CBOEM gome. CocTaBbTe
CIHCOK XJIOPCOJEPIKALUX COCTMHEHUH, YKa)KUTE MEpbl 0€30IaCHOCTH MpH padoTe ¢

HHUMMH.

Keiic Ne2. « By;jikaHn4eckue ra3pby

B wuctopum wu3BecTeH craenyolmuid HMHTEpecHbI  ¢akT: Beraatronuiics
ectecTBoucHbITaTeNnb JpeBHOCTH [lnmuuuit Crapmmidi nmoru6 B 70 1. H.3. 1pH
M3BEPKEHNH BYyJKaHa. Ero IUIEMAHHMK B MHCbME HUCTOPUKY Tamuty nucan:
«...Bapyr paspmanuce packartel rpoma, ¥ OT TOPHOTO INIAMEHM IOKAayajauCh BHU3
YyepHbIe cepHble Naphl. Bee pazOexanuck. [ImuHuii ... ynan u 3a10XCsi».
3aganust:

1. Tlouemy? Kakue coeanHeHus BXOJAT B COCTaB BYJIKAHMUECKUX ra30B?
2. KaxuMu XuMHYEeCKHMU CBOMCTBAMU OHH 00JIagaroT?
3. Hanmmmre ypaBHEHHs peakilny 3TOTO ra3a ¢ BOJIOM.

4. Kakue Mepsl Pe10CTOPOKHOCTH AOKHBI COOJII0IaTh TYPUCTHI IPU MOCEIEHUH
BYJIKAHOB?

Keiic Ne3. «KBauka»

B razere «M3Bectusi» ot 17mas 1995 roma Obuia omyOiMKOBaHa 3aMeTKa
«KBauka 6e3 caxapa»: «Caxapo3aMeHHUTENIb KCHJIOJIM, TOJydaeMbld U3 Oepé3nl U
M3BECTHBIM Y HAc KaK KCUJIUT, COJEPKHUTCS BO MHOTUX (PYKTaxX, B CKOPIIyIE
MuHAAI. OUHCKHME W aMEpPUKAHCKHE Bpadyd IIPOBEIN HCCIICIOBAHHS OOJBIIOTO



KOJMYECTBA JeTed B  OJHOM U3 rocynapctB LleHtpanmpHOl — AMepuKw,
MPOJIoJDKABIIAECS Oosiee TPEX JIeT. YUUTENsl JaBaIH ICTSIM JKBAUKy ¢ KCUITUTOM. Uem
JoJIbIIe €€ MEePKUIIb BO PTY, TEM JIy4Ile i 3yO0B. YMEHbBIIAETCS BPEAHBIA HAJIET
Ha 3y0ax, BO PTy BOCCTAHABIMBAETCS HOPMAIbHOE KUCIOTHO-IIETOYHOE PABHOBECHE.
Kcumuron ycunmuBaer MexaHW3Mbl MMMYHHOW 3alllUThl MOJIOCTH pra. B wurore
YMEHBIIAETCS KOJMYECTBO CTPENTOKOKKOB, CIIOCOOCTBYIONIUX MOSIBICHUIO Kapueca,
B CJIFOHE BO3pPACTAET COAECPKAHUE KAJIBIUS».

3ananHus:
1. JIeicTBUTENBHO JM BCE TaK MPEKPACHO: JKyH IKBAauKy C KCHIUTOJIOM U
COXpaHUIIIb 3JJ0POBbIC 3yOHbI.
2. EcTb mu npoTUBOpEUns B JaHHOU 3aMeTKe?
3. Kakue xumudeckue BelecTBa BXOASAT B COCTaB JKBAUKH?
4. Tlpemnoxute ciocoObl pelieHus JaHHOU POOIJIEMBI.

Keiic Ne4. «MbL10»
Bce TBepapie TyaneTHbIE MbLIa U3TOTOBJICHBI HA OCHOBE HATPHUEBBIX COJICH BBICIIMX
KUPHBIX KUCIOT. Ho JIIOAsIM ¢ TMOBBIIEHHOW >KUPHOCTHIO KOXH JIUIA U TOJIOBBI
Bpauu — JIEPMATOJIOTH PEKOMEHAYIOT YMBIBATHCS W MBITh T'OJIOBY YKUJKUM MBLUIOM,
KOTOPOE€ M3rOTaBJIMBAIOT M3 KAJUEBBIX COJICH KUPHBIX KHUCIOT WM IPENapaToM,
KOTOpO€ MpOAAETCA B anTeKaxX IMOJ Ha3BaHUEM «3€JIECHOE MbBUIO» W TPEACTaBIsET
c000M YHMCTOE KATMIHHOE MBIJIO O€3 apoOMaTH3aTOPOB.

3aganust:
Kaxk 310 M0XHO OOBSICHUTE?
J17151 4ero Hy»KHO MBUIO?
YeM MO>KHO 3aMEHUTH MBLIO?
Hanuiure peakiuio nogydyeHus: Mbuia?

UeM KHUIKOE MBLIO OTINYAETCS OT TBEPAOTO?

o 0k o

Hp@)lﬂO)KI/ITC CIIOCOOBI M3rOTOBJICHHUS MBIJIA B JOMAIlTHUX YCJ'IOBI/ISIX?

Keiic Ne 5. «Kucjorubie 10:x1m»

Kucnoraele n0XKAM TOSBISIOTCSA, KOrJa € aTMOC(EpHBIM KUCIOPOJIOM U
BOJISTHBIM TTaPOM COCJIUHSIIOTCSI OKCHIBI CEPBhI U a30Ta. DTH OKCHIBI BEIOPACKIBAIOTCS
B OKPYXAILIYK CPEeAy METAIUTYPTHYECKUMU NPENIPUATHSIMH, DJIEKTPOCTAHLIHIMU,
aBTOMOOMJILHBIM TpaHcHOpTOoM. [losydeHHbIE TakuM 00pa3oM KHUCJIOTHI UMEIOT BHU]T
TOXKIS1 U Pa3HOCATCSI BETPOM.

3amanus:

1. K kakomy THITy OKCHJIOB OTHOCSITCS JJaHHBIE OKCUBI?
2. Kakue Tumnsl OKCUAOB eliie ObIBAaIOT U MMOYEMY TaK Ha3bIBAIOTCS?



3. Kakue xummnueckue cBoricTBa onucansl B Tekcre? Hanummre
COOTBETCTBYIOIIINE YPABHEHUS PEAKIIUM.
4. OnummTe, Kak BAUSIOT JaHHBIE KUCIOTHI HA CETbCKOX035UCTBEHHYIO TEXHHUKY.

Keiic Ne 6 « AJTIOMUHH I

B nawane XX Beka u3 HprO-MOPKCKOro mopra BbIILIA B OTKPBITBIM OKEaH
KpacaBuna sxrta. E€ Bianmenen, aMEepUKaHCKMN MUJUIMOHEDP, HE IIOXKAJEN JICHET,
yTOOBl yAUBHUTH cBeT. Kopmyc sXThl ObLT CAENaH U3 OYEHb JOPOTOTO B TO BPEMs
QIIOMHUHMSL, JIUCTBI KOTOPOIO CKPEIUISUINCh MEIHBIMM 3aKJeNKaMu. OTO ObLIO
KpPacuBO — CBEPKAIOLINI cepeOpHUCThIM 0JIeCKOM KOpabJiib, YCESIHHBIA 30J0THUCTHIMU
rojoBkamu 3akienok! OpHaKo yepe3 HECKOJbKO JHEH OOIIMBKa KOpIyca Haudaja
pPacxoAUThCs, U sIXTa OBICTPO MOLLIA KO JIHY.

3amaHus:

O xakoM MeTauie UAET pedb?

1.

2. Tlouemy? OOBSICHUTE 3TOT (PaKT.

3. O xakoM mporecce UaeT pedb?

4. Kakue Hy>KHO ObLJIO CTABUTb 3aKJICTIKH?

5. Kak 710 siBeHre MOXHO MPUMEHUTH B Balliei Oyayie nmpodeccuun?

Keiic Ne 7 «Koanexkuus»

CryneHnt cobupan neranu ajsi MOTolMKIIa. CBOIO KOJUIEKLIMIO OH XPaHWI B
rapaxe y otia. OQHaXKIbI OH Pelnil okKa3aTh ee Apy3bsiM. OTKpbUT KOPOOKY, a Tam
BCE JIeTaJu TOKPBUIMCH HAJETOM: JKeJIe3Hble — OypbIM, MEIIHbIE — 3eJIeHbIM. Jpy3bs
MIOCOBETOBAJIM OMYCTUTh JAeTanu B cojsinyto kucinoty ( HCL). Ou Tak u ciaenan. B
cocyne, rae Oblla MeIHas JAeTallb, MOSBWINCH My3bIPbKU Ta3a, a pacTBOP MpHOOpe
OsienHO- royOyr0 OKpacky. B cocyne ¢ Jkele3HOW JeTaibio HajJeT PacTBOPHUIICH,
MOCJIe YeT0 Havyajl BhIICISITLCS ra3, a pacTBOP cTajl OJIeTHO- 3€JICHBIN.

3aganust:

1. ITpoyTHUTE TEKCT.

2. Beimuivre npu3HaKu XUMUYECKUX PEAKITHI.

3. YKaxkuTte ycloBUs MPOTEKAHUS PEaKIUi.

4, Hanumurte ypaBHEHUS PEAKIHil.

5. Kak Ha3zpIBaeTcs npouecce, IpoUCXOSIIUN C IeTaIsIMU.
5. [Ipennoxxkute mpaBUIbHBIE YCIOBUS XpPaHEHHUS JETaJICH.

Keiic Ne 8 «P:xkaBunHa
Banepuii SlkoBieBuu €34T Ha cTapoM aBToMoOmie. Ha nuuiie aBToMmoOus

Y HEKOTOPBIX NMPOBOJIAX HAYAJIX MOSBIATHCS PhIKE IATHA.
1.Yto npeacTaBisitoT COOOM 3TH TsATHA?
2.W3 4yero coOCTOUT CJIOM p>KaBUUHBI?



3.K xakomy Ki1accy COEAMHEHU OTHOCUTCS P KaBUMHA?
4. Hanuimre peakiuio pacCTBOPEHUS pPyKaBUHHBI.
5.1IpennoxuTe METOABI OUUCTKH TPYO OT P>KaBUMHBI.

Keiic Ne 9 « XuMu4ecKkHii cOCTAB TEXHUYECKO# BOAbD)
B BomompoBoaHOM nutheBo Bojae ropojga Hoseiit Ockon o6HapyskeHo 400

MF/ILM3 XJIOpUI0B U 550 Mr/J:[M3 CyJb(aToB.

3amaHus:
1. JlaTb THTHEHUYECKYIO OLIEHKY MUTHEBOM BO/IBI;
2. B xakux 1ensx MOKeT MPUMEHSThCS TaHHas Boja?
3. 4. MoXHO 11 3Ty BOJy 3aJIUBaTh B paauarop?
4. PazpaboTaTh MEPONPUATHS I10 €€ YIYUIICHHUIO U OXpaHe €€ OT 3arps3HeHus

5. [lepeuncnure MeponpuATHS 11O OXPAHE BOABI OT 3arpsI3HEHUSL.
6. YKkaxuTe 30Hbl CAHUTAPHON OXPaHbI BOJAOIPOBO/IA.

Keiic Ne 10 «Tun Boabs»
B BoponpoBoHO#M UTHEBOM Bojie ropojia Banyliku ooHapyxkeH 1 mr/am° xkenesa u 3

mr/aM° ropa.
3agaHus:
1. Kakas ona cunuraercs MUTHEBOM?
2. J1aTb TUTHEHUYECKYIO OIIEHKY TUThEBOM BOJIBI;
3. B kakux 1ensx MOKeT MPUMEHSTHCS JaHHas Boja?
4. MO’KHO JI1 3Ty BOJy 3aJIMBaTh B paguaTop?
5 .PazpaboTaTh MepOnpUITHS TIO €€ YIYUIIIEHUIO K OXPaHE OT 3arps3HCHMUSL.

6. Kak ocymiecTBisieTcss THTHEHUYECKOES HOPMUPOBAHNE KaueCTBA BOIOIPOBOIHOM
BOJIBI?
7. YKaXuTe OCHOBHBIC HCTOYHUKH U 3arPS3HUTEIIN BOJIBI.

Keiic Ne 11. «Cnoco0b1 mpuMeHeHUs BOAbD).
Bkyc BomonmpoBOgHOM THTHEBOM Boabl ObLT 3 Oamma, 3amax 3 Oaa,

BETHOCTH — 30°. MyTHOCTB - 2 Mr/ oM.

3angaHus:
1. OnuurTe opraHoJIeNTHYECKHE TTOKa3aTEIN BOJIbI
2. JlaTh TATHEHUYECKYIO OLIEHKY MMUTHEBOU BOIBI;
3. B kakux 1esix MOKeT IPUMEHSIThCS JaHHas Bojia?
4. MO>XHO M 3Ty BOJly 3aJIUBaTh B paguarop?
5. PazpaboTaTh MEepONpUATHS IO €€ YIYUIIIEHUIO U OXPAaHE OT 3arpsi3HCHUS.

Keiic Ne 12. « Boaa u3 kos1oaua»
Boja KOJNOANA HMeeT OOIIyIo XkKecTKocTh 15 Mr-ske/mM° u comepxur 80
MI/IM° HUTPATOB.
3aaHus:



1. JIaTh TUTHEHUYECKYIO OIIEHKY BObI;

2. Pa3paboTaTh MEpONPUSITHS 110 €€ YIYUIICHUIO U OXPaHE OT 3arps3HeHHUS.
3. Kakoe 3Ha4eHue Ju1sl 4eaoBeKka umeeT Boja?

4. Kakue rurueHn4yeckre TpeOOBaHUsI TPEABSBISIIOTCS K BOIE?

5. VkaxuTte puznueckue GakTopbl BOAbI U UX THTUEHUUECKOE 3HAUCHUE.

6. B uem 3akiroyaeTcs THTHEHNYECKOE 3HAaU€HNE XUMUYECKOTO COCTaBa BOJIbI?
/. YKa)XUT€ TUTUEHNYECKOE 3HAUCHHE OMOJIOTMYECKUX KOMIIOHEHTOB BO/IbI.
8. [lepeuncnure UICTOYHUKHU BOJOCHA0KEHUS U TAUTE UX TUTUEHUYECKYIO
XapaKTEPUCTHKY.

9. JlaliTe TMTHEHNYECKYIO XapaKTEPUCTUKY CUCTEM BOJIOCHA0KEHUSL.

10. Kak npoBouTCs yiydilieHue KaueCcTBa BOAbI?

11. Kak ocyniecTBiIsieTCsl THTUEHMYECKOE HOPMUPOBAHUE KA4ECTBA BOIbI

Keiic Ne 13. «Boxa»
B xpyxeBo 0yaTo oneThl

JlepeBbsi, KyCThl, IPOBOJA.

KaxxeTcs cka3koro 370,

A B CYIIIHOCTH — TOJBKO. ..

3amaHue:

1. KTo 1 Kor/1a BriepBbi€ OCYIIECTBUI CUHTE3 BOBI?

2. Kakoit Bo3ayX TsKenee - CyXOH WITH BIaXKHBINA?

3. B xakom oprane yenoBeka COACPKUTCS HAMOOJbIIEE KOJUYECTBO BOABI, a B
KaKOM — HauMeHblee?

4. HazoBuTe BOCEMb HAUMEHOBAHUN COCTOSIHMS BOJIbI, IPUHSATHIX B METEOPOJIOTHUU

— CKOJIBKO MOJIEKYJ BOJIBI B OKeaHe?

. UTO Tako€ CHEKUHKU?

. PacnagaroTcst i B BOJIe Ha MOHBI €€ COOCTBEHHBIE MOJICKYJIbI?

. Moxer 1u Boia ropetb?

. MoxeT i1 Boia T€4b BBEPX?

O© 00 N O Ol

. [lepeuncnure xumudeckue u GU3NIECKUE CBOWCTBA BOJIBI.
10. Pousb BOABI B )KHU3HHU YEIOBEKA.
11. Tlepeuucaute MEPONIPUSITHS TIO OXPAHE BOJIBI OT 3arPSI3BHCHMSI.

12. YkaxuTe 30HBI CAHUTAPHOM OXpPaHbI BOJOIIPOBO/IA.

Keiic Ne14. «Bomopoxomo0Ouin - mar B Oyayuiee»

ABtoMo6m Honda FCX Clarity Ha BOJOpOAHBIX TOTUIMBHBIX AJIEMEHTaX €3/5T
no noporam Eponbsl ¢ 2009 roma. B 2011 romy Honda npucoeaunuiach k
eBporneiickomy maptHepcTBY s3kosiornuHod sHepruu (Clean Energy Partnership),

IIOCJI€ 4YC€ro BBIBCIAa Ha HepBBIﬁ IUIaH IIPOU3BOJACTBO OJKOJOIMYCCKH YHCTBIX



aBTromoOmnenr. A Ha Ilstom MockoBckom MexayHapogHoMm aBtocanioHe BA3
MPEACTaBIII CBOIO HOBHHKY «Jlama-AHTAIm» ¢ GayuioHaMu BOAOPOIA U KHCIOPOa.
3ananus:

1. TlouemMy MHOTHE aBTOMOOWJIbHBIC KOMITAHUM Pa3pabaThIBAIOT aBTOMOOWIIH,
paboTarorire Ha BOJIOPOIHOM TOILITUBE?

2. Kak BBIXJIONMHBIE Ta3bl aBTOMOOWIICH, pabOTaroMMX Ha YIJIEBOJOPOIHOM
TOIUTUBE, BIUSIOT HA 3I0POBHE YETOBEKA?

3. Kakue «+» 1 «-» BBl BUIUTE Y BOJOPOIOMOOUIICH?

4. Haiinute MTOMOIHUTETHHYIO HH(OOPMAIIHIO 00 UX YCTPOKHCTBE.

5. Ecnu B Bameil cemMbe WM y BalluX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOJICYUTANTE, CKOJIbKO MPHUOJU3UTENIHO JIUTPOB O€H3MHA, ra3a W Kakoh MapKu
HCIIONIb3YETE €KETHEBHO.

6. Kakue BemiecTBa M B KaKOM KOJMYECTBE MOTYT HAXOJHUTHCS B BBIXJIOITHBIX

rasax BallliX aBTOMOOWMJIE?

4.3 . OueHoYHbIE CPeICTBA MPOMEKYTOUHOM aATTECTAIMHU 1O TUCIUTIIHHE
«XumMus»
[IpomexyTouHas aTTECTalMS.
[IpomexxyTouHas aTTecTalys M0 AUCIUILINHE « XUMHUSH MPOBOAUTCS B (popme 3auera
¢ oueHkoil. Keichl MCIOJIB3YIOTCS B KA4ECTBE OLIEHOYHOI'O CPEACTBA B paszaeie 6
MIPUKJIAHOTO MOIYJIS

5. Meroanueckue MaTepHuaJibl
5.1. IlepeyeHb NPAKTHYECKUX PAOOT

Paznen Tema npakTuueckoii paboTbl
1 | Temal.2. 3aKOHOMEpPHOCTH HW3MEHEHHSI CBOMCTB
HepHO JIMYECKHH 3aKOH U Ta0JInIa XUMHUYECKUX DJIECMCECHTOB, O6p33yeMI>IX
JI.W1. Menneneena MMM TIPOCTBIX U CJOXXHBIX BEIIECTB B
COOTBETCTBUU C MOJIOKEHUEM
XUMHUYECKOTO 3JIeMEHTa B
ITeproanueckoil cucreMe.
2 | KonrponbHas pabora 1 CrpoeHue BellecTBa U XUMAYECKHE
peakiuu
3 | Tema 3.1. [lonsarue o pacTBopax CrocoObl  BBIp@KEHUS  KOHIIEHTpAITUU
pacTBOPOB: MaccoBas JOJISt
PacTBOPEHHOI0 BelecTBa (MPOIEHTHAs),
MOJISIpHASI U JPYTHE.




4 | Tema4.l. Knaccudukarmus,
HOMECHKJIATypa U CTPOCHHUE
HEOPTaHUYCCKUX COCAMHCHHM

CocraBneHue ypaBHEHHM XHUMHUYECKHX
pEeaKIMii C y4aCTUEM MPOCTHIX U CIOKHBIX
HEOPTraHUYECKUX BELIECTB.

5 | Tema4.2. DU3suko-XxuMHUYECKHE
CBolicTBa HCOPTAaHMYECKUX
BEIIECTB

I'eHeTnueckas CBA3b MEXKIY KiIaCCaMHU
OPTraHUYECKUX 5| HEOPraHUYECKHUX
COECIMHCHUU.

6 | KontponbHas paborta 2

CBoiiCTBa HEOPTraHUYECKUX BEIIIECTB

7 | Tema 6 Xumus B ObITY U
POU3BOJICTBEHHO I€ATEIbHOCTH
4eJIoBeKa

XUMUS B )KU3HU 00IIECTBA

8 | Tema 6 Xumus B ObITY U

IIpencraBienue pe3yabTaTOB  PEIICHUS

IPOU3BOJCTBEHHOMN JESATEIBHOCTH | KEWCOB
YeJoBeKa
9 | Tema 7.1. Knaccudukanus Homenxknarypa OpraHUYEeCKHUX

CTPOCHUC U HOMCHKJIATYypa
OPraHUYCCKHUX BCIICCTB

COCI[I/IHeHI/Iﬁ OTJCIBHBIX KJIACCOB

10 | Tema 7.2. CBolicTBa
OpPTraHUYECKUX COCTMHCHUI

CocrasneHne CXeM peakuui
OpraHUYECKUX COCTUHEHHIM

11 | Tema 7.2. CBolicTBa
OpPTraHUYECKUX COCTMHCHUI

['enernueckasi CBs3b MCXKIY KIaCCaMH
OpPraHn4YCCKuX COC,Z[I/IHCHPlﬁ.

12 | KontponbsHas pabota 3

CtpykTypa W CBOWCTBAa OpPraHUYECKUX
BEILIECTB

5.2. TlepeueHb JJabOpaTOPHBIX padOT

Pa3nen

JlaGoparopHas padota

Paznen 1. OcHOBBI CTpOEHMS BEIIIECTBA

JlaGopartopnas padota Nel. «I3menenue
CBOWCTB 2JIEMEHTOB M UX COCTMHCHHI B
3aBUCUMOCTH OT TIOJIO’KCHHS B
[Teprnoanyeckoil cucremen

Paznen 2. XuMuueckue peaxkimm

JlaGopatopHas padota Ne2.
CTexnoMeTpu4eCcK1e pacyueThl.

Paznen 2. XuMudeckue peakiuu

JlabopaTtopHnas pabota Ne3. "Turbt
XUMHYECKUX peaKiuii'.

Paznen 3. PactBophl

JlabGopaTtopHas padoTta 4. «[IpuroroBnenue
pPacTBOPOBY.

Paznen 3. CtpoeHue u cBoricTBa

HCOPraHNMYCCKHX BCIIICCTB

JlaGopatopHas pabota 5. «CBoiicTBa

MCTAaJIJIOB U HEMCTAJIJIOB»




Paznen 4. CtpoeHue u cBoMcTBa
HEOPraHWYECKUX BEIIECTB

JlaGopatopHas paboTa 6. «Xapakrep
JUCCOLIMAITUY PA3THYHBIX THAPOKCUIOBY.

Pa3nen 5. Kunetnueckue n
TEPMOJAMHAMUYECKUE 3aKOHOMEPHOCTH
MPOTEKAHNUS XUMHYECKHUX PEAKIINI

JlaGoparopHas paboTa 8. «3yueHue
BITUSTHUS PA3INIHBIX (haKTOPOB Ha
CMEIICHIE XHMHUIECKOTO PABHOBECHS

Paznen 7. CtpoeHue u cBOMCTBA
opraHnyeckux Bemiects. JlaboparopHas
pabota " Unentuduxarms
OpPraHUYECKUX COETMHEHUHN OTHENIbHBIX

KJIaCCOB

JlaGoparopHas padota 9. "lIpeBpareHus

OpraHUYECKUX BEIECTB PY HArpeBaHuu".

Paznen 7. Ctpoenue u cBoiCTBa
OpraHUYeCcKUX BelecTB. JlaboparopHas
pabota " Unentuduxanus
OpraHUYECKUX COCAMHEHUM OTICTbHBIX
KJIACCOB

JlabopaTtophas padota 10. " CoiicTBa
CIIUPTOB)

Paznen 7. Ctpoenue u cBoiCTBa
opraHuveckux Bemects. JlabopaTopHas
pabota " Unentuduxanus
OpraHUYECKUX COCTMHEHHUM OTEIbHBIX
KJIACCOB

JlaGoparopnas pabora 11. " CoiicTBa
KapOOHOBBIX KHCIIOT

Paznen 7. CtpoeHue u cBOMCTBA
opraHu4eckux BemecTs. JlabopaTopHas
pabota " Mnentudukanus
OpTraHUYECKUX COCTMHCHHUH OTETbHBIX
KJIACCOB

JlabopaTtopHas paboral?2.
"UnenTrduKaIys opraHndecKux
COEIMHEHHUH OTACIIHHBIX KJIACCOB

5.3. Keiic 3aqanus

Keiic Nel. «Xnop B :KM3HH 4EIOBEKA
Keiic Ne2. «Bynkannueckue ra3pi»
Keiic Ne3. «KBauka»

Keitic Ne4. «Mpbuio»

Keiic No5 «KuciaoTHBIE JOXKIN»

Keiic Ne 6 « AnmroMuHmin

Keiic Ne 7 «Konnekums»

Keitic Ne 8 «P>kaBumHa»

Keiic Ne 9 « XuMuueckuii cOCTaB TEXHUYECKOI BOIBI»

Keric Ne 10 «Tun Boas»

Ketic Ne 11. «CriocoObl mpUMEHEHHUS BOJIBI.




Ketic Ne 12. « Boxa u3 komoia»
Ketic Ne 13. «Boxa»
Keiic Nel4. «BogopogomoOuiu - mar B Oy yIiee»

6. CHI/ICOK HUCTOYHUKOB
OCHOBHBIE UCTOYHHKU:

1. T'abpuensa O.C. Xumus. 10 kmacc. YrinyOleHHBIN YPOBEHb: YU€OHUK /
O. C. TI'a6bpuensn, 1. I'. OctpoymoB, C. A. CnankoB. - IIpocBenieHue,
2022. — 399
2. Xumuda. 11 kmacc. VYrayOnmenHwii ypoBeHb: yueOHuk / O. C.
INabpuensu, M. I'. OctpoymoB, C. A. CmagkoB, A. H. JIéBkun. -
[IpocBemenue, 2022. — 432

JlomoHUTETbHBIE HCTOYHUKH:

http://znanium.com — 9BC «3Hannym»

http://e.lanbook.com — DBC «JIaup»

http://ebs.rgazu.ru — 3BC «AgriLiby



http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/
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