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1. IMacnopr poHaa oueHMBaeMbIX CPEACTB
1.1. Ob6aacts npumeHennss ®OC
®OC npeaHa3HaueH Jis MPOBEPKHU PE3YIHTATOB OCBOCHHUS 00111€00pa30BaTEIIbHOM
yueOHOMI JTUCITUTUTHHBI «XUMUS» 1o CIIEIUATIBHOCTH

35.02.08D51eKTPOTEXHUUECKUE CHUCTEMBI B  arpONpPOMBIILIEHHOM KOMILJIEKCE
(ATIK)

Hean u 3agaum co3ganusa ®OC

Henpto cozmanuss ®OC sBHsgEeTCS yCTAaHOBJIEHHUE COOTBETCTBHS YUYCOHBIX
JOCTIKCHUM 3arIaHUPOBAHHBIM pe3yJibTatam o0yueHusI 0
00111e00pa3oBaTeIbHON  TUCHMIUIMHE «XHMHS» M TpPeOOBaHHUSAIM OCHOBHOM
o0Opa3zoBaTeIbHON TPOTPAMMBI.

®OC pemaer 3a1a4u:

KOHTPOJb U YINpaBICHUE IMPOIIECCOM MPUOOpPETEHUs O00yYarouUMuUCs
HEOOXOJMMBIX 3HAHUW, YMEHMH, HABBIKOB U YPOBHS CGHOPMHPOBAHHOCTH
komrmeteHiuu, onpeaenéHasix B @I'OC CITIO no HanpaBieHHIO TOATOTOBKU M Ha
ocHoe PI'OC COQO;

- KOHTpOJb (C TOMOIIbIO HAOOpa OIICHOYHBIX CPEJCTB) W YIPABICHHE
(C IOMOIIIbIO 3JEMEHTOB OOpaTHON CBSI3U) JOCTHXKEHUEM IIeJiel peain3aluu
OIIOII, ONIPENEIICHHBIX B BUJIE Habopa OOIIEKYJIbTYPHBIX,
obmenpodeccoHambHbIX U TPO(PECCHOHATBEHBIX KOMITIETCHIIMM BBIITYCKHUKOB.

Hasnauenne poHIa OIIEHOYHBIX CPEICTB: UCIOIB3YETCS ISl ONEPAaTUBHOTO
U PEryJSIPHOTO yMpaBJICHUS YYEOHOW JEATENBHOCThIO (B TOM  YHCIE
CaMOCTOSITEJIbHOM) CTYJIGHTOB, a TakKe MpeAHa3Ha4yeH [Jisi OICHKU CTEIEeHU
JOCTUKEHUSI  3aIUIAHUPOBAHHBIX  PE3YJIbTATOB OOYYEHHUS IO 3aBEPILICHUIO
oOy4eHHs] B YCTAHOBJIEHHOW y4eOHbIM I1aHOM (opme: auddepeHIrnpoBaHHBIM
3a4€T.

[lepedyeHnb BHIIOB OLICHOYHBIX CPEJCTB COOTBETCTBYET paboueil mporpamme
JUCIUTUTHHBI « X AMUSD».

1.2. Tlnanupyemble  pe3yabTaTbl  OCBOeHHMsA  001Ie00pa3oBaTeIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

B pe3ynbTaTe ocBOeHUs y4eOHOU MUCHMIUIMHBI CTYJIEHT JOJDKEH YMETh:

1. TlnaHupoBaTh U NPOBOJIUTH XUMUUYECKUE IKCIIEPUMEHTHI
2. HccnenoBaTh BellecTBa U MPOBEPSITh TUIIOTE3bI
3. UHTtepnpeTupoBaTh pe3yiabTaThl SKCIIEPUMEHTOB



4. TlpoBoauTh pacy€Thl MO XUMHYECKUM (QopMmysiaM U  YpaBHEHUSIM
XAMHUYECKUX pPEaKInn

5. IIporHo3upoBaTh TOCHEACTBUS XHUMHUYECKUX MPHUPOJHBIX, OBITOBBIX U
MMPOU3BOJACTBEHHBIX MTPOLIECCOB

6. HccnenoBaTh XuMHUUYECKHUE SBJICHHUS U IIPOIIECCHI OKPYKAIOIICH Cpeibl

7. VHTEpIpeTUpOoBaTh XUMUYECKHE MTPOIIECCHI B Onochepe

Oco6oe 3HaueHue JUCIUIUIMHA UMeeT npu hopMmupoBanuu U pazsutuu OK
u I1K (Tabmmma 1).



Taoamnua 1. Ilnannpyembie pe3yabTaThl 0CBOCHHS 0011e00pa30BaTe/JIbHONM TUCHUILTHHBI B c00TBeTcTBHU ¢ PI'OC

CIIO u Ha ocHOBe

Koa n
HAMMEHOBAaHHE

Ils1anupyembie pe3yabTaThl 0CBOCHUSA TUCUHMILIMHBI
¢popmupyembIix
KOMIIEeTEeHI M

OO0mue JlucuunJInHApHbIe

OK Ol. JIP 05 B wactu Tpya0BOr0 BOCIIUTAHUS: [IP6 2 BnameTh CUCTEMOW XMMHYECKUX 3HAHUU,
Bei6upars - TOTOBHOCTb K TpPYAY, OCO3HAHME LIEHHOCTH | KOTOpasl BKJIFOYAET: OCHOBONOJATAIOIINAE TTOHATUS
CIIOCOOBI MacTepCTBa, TPYI0IIO0HE; (XMMUYECKHIT ~ DJIEMEHT, aToM, DJICKTPOHHAs
peUICHuA 3a/1a4 - TOTOBHOCTh K  aKTUBHOW  JCSATEIHHOCTH | 000JI0UKa aToma, S-, p-, d-3JIEKTpOHHBIC OpOUTAIH
NPOQECCHOHATIBH | TeXHONOIUYECKON M COLHUATBHOM HAIPABJICHHOCTH, | aTOMOB, HOH, MOJIEKY 1A, BAJICHTHOCTb,
ot CIIOCOOHOCTh ~ WMHUIMUPOBATh, IUIAHUPOBATH U | DJICKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIICHHS,
ACATEIBHOCTH CaMOCTOATEIIBHO BBINIOJHATH TAKYO ACSITEIIbHOCTD; XAMHAYECKAsT CBs3b, MOJb, MOJISIPHAs Macca,
IIPUMEHUTEIIBHO K | - yHTEpec K pa3iuuHbIM cepam npodheCcCHOHAIBHON | MOJISIDHBI ~ 00BbEeM,  yTIEPOJHBIM  CKEJeT,
PasIMIHbIM NEATEIIbHOCTH, byHKIMOHANBHAS TpyNmna, pajuKkal, H30Mepus,
KOHTCKCTaM OBnazieHue YHUBEPCATBLHBIMU YUCOHBIMU M30MEPBI, TOMOJIOTUYECKUM PsAd, TOMOJIOTH,

II03HABATEIbHBIMU JICHCTBUSIMMU: YIJIEBOJIOPOABI, KHCIOPOA- M a30TCOAEpKaIue

MP 01 a) 6a30BbIe TOrHYECKHE TCUCTBHS:

- CaMOCTOSITETILHO bopmMyIpoBaTh 17}
aKTyaJlu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK WU

OCHOBaHUS i1 CpPaBHCHHS, KIACCHU(PHUKAIUU |
000011IeHHS;
- OmpenensaTh IHeIH  ACATSIBHOCTH,  3aJ1aBaTh

MapamMeTPbl U KPUTEPUU UX JOCTUKECHUS,

COEJIMHEHHUS, OMOJIOTUYECKH aKTHUBHBIE BEIIECTBA
(yrneBonbl, *upbl, OEIKH), MOHOMEp, IMOIUMED,
CTPYKTYpHOE€  3BE€HO,  BBICOKOMOJEKYJISIPHbBIE
COCJIMHEHHUS, KPUCTANIMYECKas pEeIeTKa, THUIIbI
XUMUYECKUX peakiuuii (OKMCIUTENBHO-
BOCCTAHOBUTENbHBIC, 3K30-U SHIOTEPMUYECKHE,
peakuuu HMOHHOIO oOMmeHa), pacTBop,
AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTHUYECKAS JUCCOLUALMUSA, OKHUCIUTEID,




BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS B
paccMaTpUBAEMBbIX SBIICHUSIX;

- BHOCUTHb KOPPEKTUBBI B JIEATEIHLHOCTH, OICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OTICHUBATH PUCKH
MOCJICACTBUM JEATCIbHOCTH;

- pa3BUBATh KPEATHBHOE MBINIJICHUE TIPU PEIICHUH
YKU3HEHHBIX MPOOIeM

JIP 07 ©) 6a30oBbIC HCCIIEIOBATEIIBCKUE ICUCTBUSA:

- BJAJeTh HaBBIKAMU y4eOHO-HCCIICIOBATEIILCKON H
IIPOCKTHOM JEATEIIbHOCTH, HAaBBIKAMH pa3peIieHUs
npo0iem;

- BBIABIATH TPUYUHHO-CJICACTBEHHBIC CBA3U W
aKTyaJM3upoBaTh 3aJady, BBIIBHTATh THUIIOTE3Y €€
pEIIeHMS, HaXOIUTh apTyMEHTBI IS T0Ka3aTeIbCTBA
CBOMX yTBEP)KICHHWW, 3a7aBaTh MapamMeTpbl W
KPUTEPHUH PCIICHUS;

- aHANMM3UPOBATh TOJYYCHHBIE B XOJE€ PEIICHUS
3aladyd  pe3yJbTaThl, KPUTHYECKH OICHUBATh WX
JOCTOBEPHOCTh, TPOTHO3UPOBATH HW3MCHCHHE B
HOBBIX YCIIOBHUSX;

- YMETh TIEPEHOCUTh 3HAHHMS B TIO03HABATCIBHYIO H
MPAKTUYECKYIO0 00JIACTH KUZHEICITSIbHOCTH;
- YMETh HWHTETPUPOBATH 3HAHWUS U3
MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC HJICH, MpE/IJIaraTh OPUTHHAIBHBIC
TIOJIXOJIBI ¥l PEIICHUST; CITOCOOHOCTH UX
HCITOJIb30BAHUS B ITO3HABATEIILHOM U COLIMATIbHOU
IIPaKTHKE

pa3HbIX

BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW PEaKLUH,
XUMHUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOTO CTPOEHHUS OpPraHUYeCKHUX
BEILIECTB AM. bytneposa, TeOpus
IIEKTPOJIUTUYECKON U CCOLIMALINH,
nepuoandecknii 3akoH JI.M. Menneneesa, 3axkoH
COXpPaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHH, (HaKTOIOTHMUECKUE
CBEJICHUS O CBOMCTBaxX, COCTaBe, IOJYYEHUU U
0e3onacHOM VCIIOJIb30BAaHUU BaYKHEHIINX
HEOPraHWYECKUX W OpPraHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOH 1eATEIbHOCTH YEIOBEKa;

- YMETb BBISIBJIAATh XapaKTEPHbIC TPU3HAKU U U
B3aUMOCBSI3b U3yUECHHBIX OHATHIA, IPUMEHSTh
COOTBETCTBYIOIIME MMOHATHUSA MIPU ONHUCAHUU
CTPOEHUS U CBOMCTB B3aUMOCBSI3b U3yUEHHBIX
MOHSATUH, NPUMEHSTh COOTBETCTBYIOIINE MTOHSATHUS
IIPU ONKUCAHUU CTPOCHUS U CBOWCTB
HEOPTraHWYECKUX U OPTaHMYECKUX BEILECTB U UX
IIPEBPAILECHUI; BBIABIISITh B3aUMOCBSI3b
XUMHUYECKUX 3HAHUI C IOHATUAMU U
IIPEICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX
IIPEMETOB;

[IP6 3 ymerp WCMOML30BATh HAWMMEHOBAHUS
XUMHYECKUX  COCIMHEHUW  MEKIYHAPOIHOIO
COI03a TEOPETUYECKOW W TPHUKIATHON XUMHUHU H
TPUBUAJIBHBIE HAa3BaHMUS BAKHEHILINX BEIIECTB
(aTHIIEH, allETUJIEH, [JIMLEPYH, dbenou,
dbopMalblieTu, YKCYCHas KHUCJIOTA, TJHWIIMH,




yrapHblid Ta3, YIJIEKHCIIBIA I'a3, aMMUaK, ramieHas
U3BECTh, HETalleHas HW3BECThb, NHUTHEBAS COJAA M
JPYTHX), COCTaBIATh (POPMYJIIBI HEOPTAHUUYECKUX U
OPTraHWYECKUX BEIIECTB, YPABHEHUS XUMHUYECKUX
peakiuii, OOBSICHATh WX CMBICT; MOJATBEPXKIATh
XapaKTepHbIE XMMHYECKHE CBOMCTBA BEILIECTB

COOTBCTCTBYHOIIUMHU OKCIICPUMCHTAMH 151
3aIInucCiaMH1 ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKuHﬁ;
- YMCTb YCTaHaBJINBATH IMPUHAAJICKHOCTD

VU3YYCHHBIX HEOPraHWYECKUX M OPraHUYECKUX
BEILIECTB K OIPEIECICHHBIM KjaccaM M IpyIIam
COCIMHEHNN, XapaKTepU30BaTb HUX COCTaB U
BOXHEUIIIME  CBOWCTBA;  ONPEAEHATH  BHUJIbI
XUMUYECKUX CBA3€d  (KOBAJIEHTHAas, HOHHAasi,
MeTauIn4yecKas, BOJIOPO/IHAS ), THIIbI
KPUCTAJIINYECKUX peLIeTOK BEILIECTB;
KJIACCU(PUIIMPOBATh XUMUYECKUE PEAKLINN;

- chopMHpOBaATh MPEACTABICHUSI: O XUMHYECKOU
COCTAaBISIIOIIEN €CTECTBEHHOHAYYHOM KapTUHBI
MHpA, POJM XHUMUUA B IIO3HAHUM SIBJICHHUU
npuposbl, B (OPMHPOBAHMM MBIIUICHUS U
KyJIbTYpbl ~ JHMYHOCTH, €€ (DyHKIHOHAIbHOM
IPaMOTHOCTH, HEOOXOIMMOM NIl  pelIeHHs
IIPAKTUYECKUX 3a1a4 17} DKOJIOTUYECKHU
000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CPEAE;

[1PG 4 ymMeTh NPOBOJIUTH PaCUEThl IO XUMUYECKUM
dbopmynaM U ypaBHEHHSIM XUMHUYECKUX PEAKLIU C
MCII0JIb30BaHUEM (PU3UYECKUX BEIUYHH,




XapaKTepU3YIOUIUX BEUIECTBA C KOJIMYECTBEHHON
CTOPOHBI: MacChl, 00beMa (HOPMaJIbHBIC YCIOBHS)
ra3oB, KOJIMYECTBA BEILIECTBA; UCIOJIb30BaTh
CUCTEMHbIC XUMUUECKUE 3HAHUSA JIJISl IPUHATHS
pEelIEHU B KOHKPETHBIX KU3HEHHBIX CUTYalIUsIX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHEHUEM

OK 02.
Hcnonp3oBaTh
COBPEMECHHBIC
Cpe/CTBa MOUCKa,
aHajau3a u
WHTEPIPETAINH
uH(popMauu U
uH(OPMAITMOHHBI
€ TCXHOJIOTHH JIJIS
BBITIOJTHEHUS
3a/1a4
npodeCcCHOHANIbH
OM JESITEIIbHOCTH

B o0nacTu 11eHHOCTH HAYYHOTO NMO3HAHUSA:

JIP 04 cdopMUpOBaHHOCTE  MUPOBO33PEHMUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HaykKu U  OOIIECTBEHHOW MPAKTUKH,
OCHOBAaHHOI'O Ha JIAaJIore KYJIBTYD,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOEr0 MecTa B
MOJIMKYJIBTYPHOM MHUPE; COBEPIICHCTBOBAHUE
SI3IKOBOM M YUTATENBCKOM KYJBTYPbl KaK CpEICTBa
B3aUMOJICHCTBUSI MEXIY JIFOABMU U MO3HAHUS MUPA;

OCO3HaHWE I[IEHHOCTH HAy4YHOW  JE€ATEIbHOCTH
TOTOBHOCTh OCYUIECTBJIATh MPOEKTHYIO u
MCCJIEI0BATENbCKYIO JIEATEIbHOCTh MHAMBUAYAIBHO
U B Ipy1nie

OBnanenue YHUBEPCATBHBIMU y4eOHbIMU

MO3HABATEIBHBIMH JIEHCTBUSMU:

MP 04 B) pabota ¢ unpopmarmei:

- BJIaJIeTh HABBIKAMHU IMOJy4YeHHUS HHPOpMAIUU U3
HMCTOYHUKOB  Pa3HBIX  THUIIOB, CaMOCTOSITEJIbHO
OCYIIECTBIISITh MOMUCK, aHAJINU3, CHUCTEMAaTU3alUI0 U
MHTEPIIPETANI0 MHPOPMAIIUN PA3NUYHBIX BUIOB U
dbopm npeacTaBICHUS

- Cco3/aBaTh TEKCThl B pa3IMuYHBIX (Qopmarax ¢
yuyeToM Ha3HaueHHsi MHGOpMAIllMM W IIeJICBOU

[IP6 3 yMerp TUIAaHUPOBATH U  BBIIOJHATH
XUMHAYECKUI AKCIIEPUMEHT (mpeBpauieHus|
OpPraHWYECKUX  BEHIECTB  IPU  HArpEeBaHUU,

MOJYyYECHHE JTUJIEHA W H3YYEHUE €ro CBOMCTB,
KauEeCTBEHHbIC PEAKIMM Ha allbJIETUJbI, Kpaxma,
YKCYCHYIO KHCJIOTY; JeHarypaiusi OelKoB TIpH
HarpeBaHUM, I[BETHbHIC PEAKIIUN OEJIKOB; MPOBOJAUTH
peakuud HOHHOIO OOMEHa, OINpeAeNsTh Cpeny|
BOJIHBIX PACTBOPOB, Kauy€CTBEHHBIE PEAKIUU HA
cynbdar-, kapOoHAT- ¥ XJIOPUJI-aHUOHBI, HA KATHOH
aMMOHMUS; pelaTh YKCIIEPUMEHTAIbHBIE 3a7a4l 10
teMam  "Meramuel"  uw "Hemeramwl") B
COOTBETCTBUU Cc npaBUJIaMH TEXHUKH]
0€30MacHOCTH TPU OOpAIllEHUH C BEIIECTBAMU U
Ja00paTOpHBIM  00OpY/IOBaHUEM; TMPEIACTABIIATH
pe3yabTaThl XUMUYECKOIO IKCIIEpUMEHTa B (opme
3allMCU YPAaBHEHUW COOTBETCTBYIOLIMX PEAKUHUUN U

dbopMynupOBaTh  BBIBOJBI HAa  OCHOBE  OTHX
pPE3yJIbTATOB;

[IP6 6 yMerp aHaTU3UPOBATH XHUMHYECKYIO
uH(dopMaIuio, MOJTYy4aeMY 0 U3  Pa3HbIX

HMCTOYHHUKOB (CpPEACTB MaccoBoil HWH(popmaIuu,
cetb MHTEpHET M Opyrue);




ayIUTOpUH,  BBIOMpas  ONTHUMalbHYI0  (opMy
IIPEACTABIICHNS U BU3YAJIN3ALINN;

- OLCHUBATh  JOCTOBEPHOCTb,  JETMTUMHOCTH
uH(pOpMallMK, €€ COOTBETCTBHE IMPABOBBIM U

MOPAJIBHO-3TUYECKUM HOpPMaM
- UCTIOJIb30BaTh CPECTBA HHPOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEILICHUU
KOTHUTUBHBIX, = KOMMYHHKATHUBHBIX U
OpraHM3alMOHHBIX 33J1a4 ¢ COOII0ACHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH,
TUTHMEHBI, pecypcocOepeKeH s, IPaBOBbIX U
TUYECKUX HOPM, HOPM HH(OPMALIUOHHON
0e30I1aCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHMS U 3aUThI
uH(popmanuu, THPOPMALIMOHHON 0€30MacCHOCTH
JUYHOCTH;

- [TP6 4 BnageTh OCHOBHBIMH METOJaMU HAYYHOI'O
MMO3HAHUS BEIIECTB M XHUMHUYECKUX SBJICHUH
(mabmronieHue, U3MEpPEHHUE, JKCIIEPUMEHT,
MOJICIUPOBAHUE); YMETh MPOBOJAUTH PACUETHI MO

XUMHYECKUM  ¢GopMylaM U  ypaBHEHUSIM
XUMUYECKUX  pEaKIuid C  HMCHOJIb30BaHUEM
buznuecKux BEJINYMH, XapaKTepU3yLIUX

BCIICCTBA C KOJINYECTBEHHOM CTOPOHBI: MACCHI,
oObema HOPMAJIBHBIC YCJ'IOBI/IH) ra3oB, KOJIMYCCTBA
BCIICCTBA, UCIIOJIB30BATh CUCTCMHBIC XMMHNYCCKUC
SHAHUA JIA IIPHUHATHA peIHGHI/Iﬁ B KOHKPCTHBIX
KN3HCHHBIX CUTyaluAax, CBs3aHHBIX C
BCIICCTBAMHU U UX IMPHUMCHCHUCM

OK 04.
DddexTuBHO
B3aUMOJEUCTBO
BaTh U paboTaTh B
KOJUIEKTUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOpPa3BHUTHUIO, CaAMOCTOATCIIbBHOCTHU
1 CaMOOIIPpCACIICHUIO,

MP 03 OBnazeHne  HaBbIKAMU  y4EOHO-
WCCJIEI0OBATENIBCKOM, MPOEKTHOM W  COLMAIBHOMN
NEATEIIbHOCTH;

OBnajieHHEe yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU
JNICUCTBUSIMU.

JIP 07 6) coBMecTHas IeATETLHOCTb:

- TIOHMMAThb M MCIOJb30BATh NPEHUMYIIECTBA
KOMaHJTHOW ¥ MHIUBHUIYyaJbHON paOOTHI;

- TpPUHUMATh 1I€JIM COBMECTHOM JICSITEIIBHOCTH,
OpPTraHU30BBIBATH U KOOPJMHUPOBATH JICUCTBUS 1O €€
JIOCTHIKEHHIO: COCTaBIISITh IUIaH JICHCTBUM,

[1P6 3 yMeTh MIaHUPOBATh U BBHITIOTHATh
XUMUYECKUHN SKCHEPUMEHT (TTpEBpaALICHUS
OpraHUYECKHUX BEIIECTB MPU HArpEeBaHUH,
MOJTyYEHHE STUJICHA U U3YYEHHUE €r0 CBOMCTB,
Ka4ueCTBEHHbBIC PEAKIIMU Ha aJbJCTUIbl, KpaxMall,
YKCYCHYIO KUCIIOTY; IeHaTypalus 0eIKoB Ipu
HarpeBaHHM, [IBETHHIE PEAKIINHU OCIIKOB;
MIPOBOAUTH PEAKIIM HOHHOTO 0OMEHa,
OTIPENICNIAThH CPEy BOJHBIX PACTBOPOB,
KaueCTBEHHBIC PEAKIIMU Ha Cylb]art-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHUSI;

[P0 5 pemarh 3KCIepUMEHTAIbHbBIE 33/1a4H 110




pacrpenensiTb pojau ¢ y4eTOM MHEHUN YYaCTHHUKOB
00CyKJaTh Pe3yJIbTaThl COBMECTHOU pabOTHI,

- KOOPIMHUPOBAThH U BBIMOJHATH PAaOOTy B YCIOBHSIX
peaTbHOTO0, BHUPTYAIIbHOTO W KOMOMHHMPOBAHHOTO
B3aHMO/ICHCTBHUS,

OCYILIECTBJISITh  MO3UTUBHOE  CTPATETUYECKOE
NOBEJICHUE B pA3IUYHBIX CUTyalUUsAX, HPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM

OBnajiecHHE YHUBEPCAJIbHBIMU PETYISTUBHBIMU
JNEUCTBUSIMU:

MP 02 r) npunsarue cebsi u APYyTUxX JIOACH:

- IPUHUMATh MOTHBBI M apTyMEHTBI IPYTUX JIOJEH
MIPU aHAJIM3€E PE3yJIbTaTOB ACATEILHOCTH;

- IPU3HABaTh CBOE MPABO U MPaBO JAPYTHUX JIOJIEH Ha
OIITNOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMAaTh MHUP C TO3UIUHU
JPYToro 4ejaoBeKa

temaM "Metamibl" u "Hemeramisl" B
COOTBETCTBHHU C MPABUIAMU TEXHUKHU
0€30MMacHOCTH P OOpAIICHUH C BEIIECTBAMH U
1a00paTOPHBIM 000PYAOBAaHUEM; IPE/ICTABIISITH
pe3yabTaThl XUMUYECKOTO IKCIIEPUMEHTA B (hOopMe
3aIIMCU YPABHEHHUM COOTBETCTBYIOIINX PEAKIIUN U
(GbOopMyIUpPOBATh BHIBOJIBI HA OCHOBE 3THUX
pE3yIbTaTOB

OK 07. JIP 14 B 065acTu 3KOJI0THYECKOTO BOCITUTAHUSL: [pPo 1 chopMHpOBaTh MPEICTABICHUSA: O
CopelicTBOBaTh - c(OpPMHUPOBAHHOCTh DKOJIOTHYECKOW KYJIBTYPHI, | XUMUYECKOU COCTaBJISIOIIEN
COXPaHEHUIO NOHUMAaHUE BIIMSHHUS COLMAIBHO-D)KOHOMHYECKUX | €CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIU XUMHH
OKpY’Karolen IPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMAJIbHOM | B MO3HAHUU SIBJICHUM MPUPOABI, B (POPMUPOBAHUU
cpensl, Cpelpl,  OCO3HaHME  IJO0AJIBHOTO  XapakTepa | MBIIUIEHUS U KYJIbTYphl  JIMYHOCTH, €€
pecypcocoepex | IKOJIOTHUECKHX MPOoOeMm; (GyHKIIMOHATLHOM TPaMOTHOCTH, HEOOXOIUMOM
€HUIO, IPUMEHSATD | - IUIAHUPOBAHWE W OCYILIECTBICHHE JEWCTBUM B | i1  PEIIEHWS  NPAaKTUYECKUX  3a4ad |
3HaHMS 00 OKpY’Kalollled Ccpele Ha OCHOBE 3HAHUS ILENel | 9KOJOTUYEeCKH OOOCHOBAHHOTO OTHOILIEHUS K
U3MEHECHUU YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA; CBOEMY 3JI0POBBIO U IPUPOJHOM CPELE;

KJIMMara, aKTUBHOE HENpUATHE NeUCTBUM, nmpuHocaumx Bpen | [IP6 5 ymeTs coOmoaaTh mpaBuiia 3KOJOTHYECKU
MIPUHLIATIBI OKpY>Karollen Cpene; 1[€JI€CO00Pa3HOr0 MOBEACHUS B OBITY U TPYI0BOM
OepeKITMBOTO - YMEHHE  TPOrHO3UPOBATh  HEOJATONPHUSITHBIC | NEATEIbHOCTH B IIEJSIX COXPAHEHHUS CBOETO




IIPOU3BO/ICTBA,

9KOJIOTHUYCCKUC TIOCICACTBUA  IPCAIIPUHUMACMBIX

3I0POBBS M OKPYIKAIOIIEN IPUPOJHOM CPENBL;

3¢ HEeKTHBHO JICHCTBYM, IPEIOTBPAIIATh UX; YYUTHIBATh OMACHOCTh BO3JICHCTBHS HA KUBBIC
JCHCTBOBATH B - pacIIMpPEeHHE OIbITa JNEATSIBHOCTH IKOJIOTHYSCKOHN | OpraHU3MBbI OIIPEICIICHHBIX BEIIECTB, IOHUMAs
Ype3BBIYANHBIX HAIPaBJICHHOCTH; CMBICTI IIOKa3aTelIs PEISTbHON Oy CTHMOMN
CUTYyaLUAX MP 03 OBJIaZICHUE HaBbIKAMU y4eOHO- | KOHIEHTPALIUH

HCCIIEI0OBATEIIbCKOW, MPOEKTHOM W  COLMAIBHOUN

TCSTCIIbHOCTH;
MK 3.2. JIP 09. T0TOBHOCTB U cIIOCOOHOCTH K 00pa3zopanuto, | [IP6 1 ChopMuUpOBaHHOCTH IPEACTABICHUI O
OCyI1eCTBIATh B TOM YHCIIE CaMOOOpa30BaHUIO0, Ha MPOTHKEHUN MECTE XMMUHU B COBPEMCHHOH HayYHOH KapTHHE
HaI30p U BCEH JKM3HH; CO3HATEIPHOE OTHOIIICHUE K MHEpa; ICHIMAHHE POIH XMMHAY B (POPMUPOBAHHH

KOHTPOJIb 32
COCTOSIHUEM H
AKCIUTyaTaluen
AIEKTPOOOOPYI0B
aHWd,
aBTOMATU3UPOBaH
HBIX U
poOOTU3NPOBaHH
BIX CUCTEM Ha
CEIbCKOXO03SCTB
CHHOM
MPENPUATUN

HEIMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO
ycrenHou npodecCUOHAIBHOU U O0IIIECTBEHHOM
TESATETHHOCTH.

JIP 13. Oco3nanHbIil BBIOOp Oymy1ieit nmpodeccuu u
BO3MOXKHOCTEH peain3ay COOCTBEHHBIX
’KU3HEHHBIX TUIAHOB; OTHOIIICHUE K
npodecCHOHAIbHON JeATeIbHOCTH Kak
BO3MOYKHOCTH YYaCTHS B PCIICHUH JINYHBIX,
OOIIIECTBEHHBIX, TOCYIaAPCTBCHHBIX,
0OIIeHAITMOHATBHBIX TIPOOJIEM.

MP 01. YMeHne caMOCTOSITENBHO ONPEACIIATh EIn
NEATEIILHOCTH M COCTABIISITh IJIAHBI IEITEIILHOCTH,
CaMOCTOSITENIBHO OCYIIIECTBIISATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JIEITEILHOCTh; UCIOJIb30BATh BCE
BO3MOXHBIE PECYPCHI JIs1 TOCTUKEHUS
MOCTABJICHHBIX 1I€JIEH U peaar3aliy MIaHOB
JEATEIILHOCTH

Kpyro3opa U (yHKIHOHAIbHOU

IPAMOTHOCTH YEJIOBEKA ISl PEIICHUS
MPaKTUYECKUX 3a]1a4;

I1P6 3 Biagenne OCHOBHBIMH METOaMU
HAay4YHOT'O MTO3HAHUS, UCIIOIb3YEMbIMHA B XUMUMU:
HaOJII0ICHUE, ONTMCAaHUE, N3MEPEHUE,
HKCIIEPUMEHT; YMEHUE 00pabaThiBaTh, OOBSICHATH
pE3yJIbTaThl TPOBEJAEHHBIX OIBITOB U J€1aTh
BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSITh
METO/Ibl MO3HAHUS IPU PELICHUH MPAKTUYECKUX
3a/1ay;

[1P6 5 Bianenue npaBuaaMu TEXHUKU
0€30MaCHOCTH MPHU UCTIOTB30BAHUN XUMHUUECKUX
BEIIIECTB;

[TP6 6 ChopmupoBaHHOCTH COOCTBEHHOM
MO3UITMY TI0 OTHOIIIEHUIO K XUMHUYECKOMN
nHpopMaIuu, moJiyyaeMom 13 pa3HbIX
HMCTOYHUKOB




1.4. XapakTepuCTHKH OLIEHOYHBIX CPEACTB

n/

HaumeHnoBa
HHE
OI[EHOYHOI'0
CpeacTBa

KpaTkas xapakTepucTHKAa OLEHOYHOI0 CPeICTBA

KonTposibHas
pabota

KoHTposibHBIE pabOTBI MPOBOJATCA € LENbI ONPEACICHUS
KOHEYHOI0 pe3ysibTata B OOyYE€HHH [0 JaHHOW TEME WU
pazzeny, NO3BOJSIOT KO HTPOJIUPOBATH 3HAHUS OJHOTO M TOTO
KEe Marepuasia HeogHOKpaTHO. llenecooOpa3sHO MNPOBOAUTH
KOHTpPOJIbHbIE  pa0oThl paznuuyHoro Bujaa. C  MOMOIIBIO
IPOMEXYTOUHON KOHTPOJIBHOM pabOThl MPOBEPSIETCS] YCBOCHUE
oOyJarouMMucss MaTepuasa B [EpUOJ H3YyYEHUS TEMBI.
Hrorosast KOHTpOJIbHASI pabOTa MPOBOJUTCS C LIETBIO TPOBEPKHU
3HAaHUM M YMEHHMM 10 OTIEIBbHOM Teme, Kypcey. JlomamHss
KOHTpOJIbHasg padoTa NpU3BaHA CHUCTEMATU3UPOBATH 3HAHUS,
IO3BOJISIET TIOBTOPUTH M 3aKpenuTh Mmartepuan. Ilpu ee
BBINOJIHEHUH OOYyYaroluecsi He OTPaHUYEHbl BPEMEHEM, MOTYT
UCIOJIb30BaTh  JoOble  y4yeOHble  mocoOusi.  Kaxmomy
oOyyarouiemycsi J1aeTcs CBOM BapUaHT pabOThl, B KOTOPBIA
BKJIFOYAIOTCS ~ TBOpPYECKWE 3aJaHusd 11 (OpMUpOBaHUS
0003HaYEHHBIX KOMIIETEHTHOCTEH.

Koucrmekr

KoHcniekT mo3Bosnsier (opMupoBaTh W OLEHUBATH YMEHUS
o0yuaromuxcs no nepepadoTke nHGpopmaIuu.

IIpakTnuec
Kas pabora

[IpakTnueckass paboTa — 3TO 3aJaHue JUJIS CTYAEHTA, KOTOPOE
JIOJDKHO  OBITh  BBINIOJIHEHO 1O  TEME,  OINpeAesIeHHOU
npenoaasareneM. [lpeamomaraercst Takke HCIOJIb30BaHHE
PEKOMEH/IOBAaHHOW MM JIUTEpaTypbl MpH MOJATOTOBKE K
NpaKTHUECKON paboTe W IUlaHa W3Y4YEHHWs MaTepuana.
PaccmarpuBaemoe 3amaHue B psAA€  CIy4aeB  BKIIOYAET
JIOTIOJTHUTEIBHYIO MIPOBEPKY 3HAHUHM CTYICHTa — IMOCPEICTBOM
TECTUPOBAHUS WJIM, HAINpUMEp, HaMUCaHUS KOHTPOJIbHOU
paboTHI.

['maBHas 1eb MPOBEAEHUS MPAKTUIECKON PabOThI 3aKITIOYAETCS
B BBIPaOOTKE y CTYJEHTa MPAKTHUECKUX YMEHHM, CBSI3aHHBIX C
0000IlIEHNEM U HUHTEpOpeTaluel TeX WIM HMHBIX HayYHBIX
maTepuaioB. Kpome TOro, OXugaeTcs, UYTO pe3yJbTaThl
MPAKTUYECKUX 3aHATUNA OyIyT BHOCIEACTBUU HCIOJIB30BATHCS




O6y‘—IaIOH_II/IMI/IC$I JJI1 OCBOCHHS HOBBIX TCM.

JlaGopatop
Has paboTa

Y4ebHOe 3aHsATHE, B pAMKaX KOTOPOT'O OCYIIECTBISIETCS] TOT UITU
VHOW HAay4YHBIN

AKCIIEPUMEHT, HANpaBJICHHBIH Ha TIOMyYeHUE pPE3yJIbTaTOB,
MMEIOIUX 3HAUEHUE C TOYKM 3PEHHUS YCIEHTHOTO OCBOCHUS
CTYJIEHTaMH y4eOHOM MPOTrpaMMBl.

B npouecce nadbopaTopHoi pabOThl CTYAEHT:

— UW3y4YaeT MPaKTUYECKHH XOJ TeX WJIM HHBIX IMPOLECCOB,
UCCJIelyeT SIBJICHUS B paMKax 3aJaHHOM TeMbl — MPUMEHSS
METO/1bl, OCBOCHHBIE Ha JICKIUSX;

— COTIOCTABIISIET PE3yJIbTAThl KOHIEIIUSIMU;

— OCYIIECTBIISIET HMHTEPIPETALUI0O HTOTOB JabOpaTOpHOI

pa6OTBI, OOCHHUBACT IMPUMCHHUMOCTDL IIOJIYYCHHBIX JTdHHBIX Ha
IMPAaKTHUKEC, B KAYCCTBC UCTOYHUKA HAYYHOI'O 3HAHUA.

Keiic-
3ajaHUeE

[IpoGiemHoe 3aanue, B KOTOPOM 00yUaromiemMycs mpejjaratoT
OCMBICITUTh PEATbHYI0 MPOQPECCHOHATBHO-OPUEHTUPOBAHHYO
CUTYAIINI0, HEOOXOIUMYIO VISl pEIICHUs JAHHOM MPOOIIEMBI.

Tect

Cucrema CTaHIApPTU3UPOBAHHBIX  3aJaHUM, TMO3BOJISIOIIAS
ABTOMATU3UPOBATh MPOLEAYPY HU3MEPEHHUS YPOBHS 3HAHUU U
yMEHU# 00y4Jaromierocs.

3adger
OIIEHKOH

KoHTposibHOE  MepompusTHE, KOTOPOE  HPOBOIUTCA IO
OKOHYAHMIO U3YYECHHS NUCLMIUIMHBI B BUAE, MPETyCMOTPEHHOM
y4€OHBIM TUTAHOM.




Tabauna 2. ®opMbl KOHTPOJISI M OLEHUBAHUA (POPMHUPYEMBbIX KOMIIETEHIUM

UHTEpIIpeTaluu
uHdopMaIuu, u
uH(OpMaIMOHHbIE
TEXHOJIOTHH JIJIsI
BBITIOJTHEHMS 33124
npodeccCuoHaTbHON
JeSATEIbHOCTH

Pazgen 5, Tema 5.1, 5.2
Paznen 6 Tema 6.1
Pasnen 7 Temsr, 7.2, 7.1
Tewmsr 8.1, 8.2, 8.3
Pasnen 9 Temsr 9.2, 9.3,
9.4

- OIICHKA BBITIOJTHCHUS
1abopaTopHBIX PaboT;

Kol 1 HauMeHOBaHHE Paznen/Tema Bxonnoi Tekymmi KOHTPOJIb PyGexubiit | IIpome
(hopMHpyEMBIX KOMITETCHITHIA KOHTPOJIb KOHTPOJb | )KyTOYH
ast
aTTecTa
s
OneHo4HOE CpeICTBO
OK 01. BeIGupath criocobst Paznen 1. Tema 1.1, 1.2, | Tect (bpOoHTaNBHEII OIPOC; OLICHKA 3auet c
perienns 374 Paznen 2 Ouenka Tecta KOHTPOJIbHBI | OLIEHKOM
MPOhecCHOHATBHOI Tema 2.1 2.2, Paznen 3 - OIICHKA MPAKTUYECKUX paboT X pabor;
eATEBHOCTH Tema 3.1., 3.2 - OILICHKA BBITIOJTHEHUS
MPHMEHHTETHHO K Paznen 4 Tema 4.1. 4.2 1abopaTopHBIX PaboT;
Pa3JIMYHBIM KOHTEKCTaM Paspen 5, Tema 5.1, 5.2
Paznen 6 Tema 6.1
Pazgen 7 Temur 7.1, 7.2,
Pa3gen 8 Temnr 8.1, 8.2,
8.3 Pazmen 9 Temnr 9.1,
9.2,9.3,94
OK 02. Ucnons3oBaTh Paznen 1. Tema, 1.2, (bpOoHTaNBHEII OIPOC; OLICHKA
COBpPEMEHHBIE CPE/ICTBA Paznen 3Tema 3. 1 Ornenka Tecta KOHTPOJIbHBI
MOMCKA, aHAJIN3A U Paznen 4 Tema 4.1. 4.2 - OIIEHKA MPAKTHUYECKUX paboT X paboT;




OK 04. 3ddexTrBHO

Pa3nen 6 Tema 6.1

B3aMMOJICICTBOBAThH U OreHka

paboTaTh B KOJJIEKTUBE U KelcoB

KOMaHjie

OK 07. ConelictBoBaTh (bpOoHTaNBHBIH OIPOC; Ouenka

COXpaHEHUIO OKpY>Kalolen Pasnen 3 Tema 3.1 - OIICHKA MPAKTUYECKUX paboT  KOHTPOJBHOMU

Cpensbl, Pasnen 6 Tewma 6.1 - OILICHKA BBITIOJIHEHUS | paOOThI

pecypcocOepeKeHuUIO, Pasnen 9 Tembr 9.3,9.2 1abopaTopHBIX PaboT; Ouenka

MPUMEHSITH 3HAHUS 00 94 T KEHCOB

W3MEHECHUM KJIMMaTa,

NPUHIUIBI OEPEKITUBOTO

IIPOU3BOJICTBA, 3PPEKTUBHO

JIEUCTBOBAThH B

YPE3BhIYAMHBIX CUTYAIIUSIX

[1K 3.2. OcyuiecTBIATh Pasnen 6 Ouenka

HaJ[30p U KOHTPOJIb 32 KeicoB
Tema 6.1

COCTOSIHUEM U
AKCIUTyaTaluen
AIIEKTPOOOOPYI0BaAHNS,
aBTOMATU3UPOBAHHBIX U
pOOOTHU3UPOBAHHBIX CUCTEM
HA CEJIbCKOXO3A1CTBEHHOM
peANPUATUN

Pasznen 9 Temer 9.3,9.2,
9.1,94,95




3. Kpurtepuu oneHuBanusi GopMUpPyeMbIX KOMIIeTEHIUI

Kpurtepun oneHku yueOHOM AeITeIbHOCTH 110 XUMUH

Pe3ynbraTomM MpoOBEpKH YpOBHSI YCBOCHHS y4eOHOTO Marepuana SBISCTCS
orMmeTka. [Ipu olieHke 3HaHM ydyalumxcs npeamnoaraeTcs: oopaiiarb BHUMaHue Ha
[IPaBUJIIBHOCTb, OCO3HAHHOCTH, JIOTUYHOCTh M JOKA3aTEIbHOCTh B U3JIOKECHUU
VICIIOJIb30BAHUS XUMHUYECKOU

Onenka

Marcpuaiia, TOYHOCTDB TCPMHUHOJIOTHUH,

CaMOCTOATCIIbHOCTD OTBCTA. 3HAHUU InpcariojaracTt yLIéT

WHIUBUYIBHBIX OCOOEHHOCTEH ydamuxcs, audQepeHImnpoBaHHbIN MOAX0A K

opraHmusanuun pa6OTI>I.

Hcxons u3 nocTaBiIeHHBIX LIENEH, YUYUTHIBACTCS:

* [IpaBUIBHOCTD M OCO3HAHHOCTH M3JIOKEHHUS COIAEPIKAHUSA, MOJHOTY PACKPBITHS

MOHATUH, TOYHOCTb YIOTPEOIEHHUS HAYYHBIX TEPMUHOB.

* CreneHp (POPMUPOBAHUS UHTEIUIEKTYJIBHBIX U 00IICYYEOHBIX YMEHHM.

* CaMOCTOSITEILHOCTh OTBETA.
° PGLIGBYI-O I'paMOTHOCTD U JIOTHYCCKYIO ITIOCIACIOBATCIbHOCTL OTBCTA.

KpHTepHH OIICHKH Komnbmmepnoﬁ npe3enmavuu.

Ne Kputepun onieHku Oayr | oreHKa

n/ JIBI

n

1. | KommproTepHasi mpe3eHTalrs COOTBETCTBYET HelsaM M 3amadaMm | 5 | OTanyH
JUCIUTIINHBI, CoJIepKaHue Npe3eHTalNN MOJTHOCTBIO 0
COOTBETCTBYET 3asBJICHHOW TeMe, PAaCCMOTPEHBI BOIPOCHI IIO
npobiieMe, CIalapl PacHoJIOKEHBI JIOTUYHO, IMOCJIEI0BATEIBHO,
3aBeplIaeTcs MPe3eHTAIMs YeTKUMHU BbIBOJIAMHU.

2. | KomnbrorepHasi mpe3eHTalusi COOTBETCTBYET LesiM W 3agadam | 4 | Xopoiu
JUCIUIINHBI, coJiepKaHue pe3eHTaluN MOJIHOCTBIO 0
COOTBETCTBYET 3asBJICHHOW TeMe, 3asBJICHHas TeMa pacKpbiTa
HEJOCTAaTOYHO TOJHO, MPU O(OPMIICHUH MPEe3ECHTALlMH UMEIOTCS
HEJ0YEThl.

3. | KommbrorepHasi mpe3eHTamusi COOTBETCTBYET IENISIM W 3ajadaMm | 3 | YIOBje
NUACLMIUIAHBI, HO €€ COAEepKaHWEe HE B IIOJIHOM Mepe TBOPUT
COOTBETCTBYET 3asBIICHHOW TEMeE, 3asBICHHAs TeMa pacKphiTa eIIbHO
HEOCTAaTOYHO TIOJTHO, HapyIIeHa JOTUYHOCTH U
MIOCIIEIOBATEIHHOCTh B PACIIOJIOKEHUH CIIalI0B.

4. | Ilpe3enTanus HE  COOTBeTCTBYyeT  ueiasiM u 3anadam | 2-0 | Heyznos
JUCHUIUIMHBI, COIEPKaHUE HE COOTBETCTBYET 3asBJIICHHOM TeMe U JETBOP
U3JI0’)KEHO HE HAYYHBIM CTHIIEM. UTEJIbH

0




Kpurepuu ouenku pedgeparoB, KOHCIEKTOB:

Ne

Kpurepuu onenku 0an | OLeHK

n/ JBI | a

n

1. | CooTBeTcTBHE WENSIM U 3ajayaM JUCLHMIUIMHBI, aKTyalbHOCTH | 5 | OTinu

TEMbl U paCCMATPUBAEMBIX MPOOJIEM, COOTBETCTBHE COJICPKAHUS HO
3asBJICHHOW TeMe, 3asiBIICHHAass TeMma IIOJHOCTBIO PACKpHITa,
pacCMOTpPEHHUE JUCKYCCHOHHBIX BOIPOCOB 1O  Mpoleme,
COIOCTAaBJICHBI PA3JIMYHbIE TOYKU 3PEHHUS 110 PacCCMaTPUBAEMOMY
BOIIPOCY, HAYYHOCTh S3bIKA HWB3JIOKEHUS, JIOTUYHOCTb W
MOCJIEIOBATEIBHOCTD B U3JI0KEHHUH MaTtepuana,
KOJIMYECTBO HCCIIEIOBAHHOW JINTEPATyphl, B TOM YHCIE
HOBEHIIMX HCTOYHUKOB 110 TpoOeMe, YETKOCTh BBIBOJIOB,
odopmieHue paboThI COOTBETCTBYET  IPEABIBISEMbBIM
TpeOOBAHUSIM.

2. | CooTBeTCTBHE TEISAM W 3a7avyaM JIUCIUIUIAHBI, aKTyalbHOCTH | 4 | Xopo
TEMBbl U pacCMaTPUBAEMBIX MPOOJIEM, COOTBETCTBUE COJICP>KAHMS 110
3asBJICHHONW TEeME, HAYYHOCTb S3blKa W3JI0KECHUS, 3asiBIICHHAS
TeMa pacKpbITa HEIOCTATOYHO IOJHO, OTCYTCTBYIOT HOBEHIIINE
JUTEpaTypHble HCTOYHUKU TIO mpobieme, Tpu OPOpMICHUHU
paboThl UMEIOTCS HEJIOYETHI.

3. | CooTBeTcTBHE TENSIM W 3a7adyaM JAWCIHMIUIMHBI, cojaepxaHue | 3 | YIoBn
paboThl HE B TOJHOW MEpE COOTBETCTBYET 3asBICHHOW TeMe, €TBOD
3asBJICHHAS] TEMa PACKPBITA HEIOCTATOYHO IMOJIHO, UCIIOIB30BaHO UTEIb
HEOOJIPIIIOE KOJMYECTBO HAYUYHBIX HMCTOYHUKOB, HapyIlleHa HO
JIOTUYHOCTh W TIOCJIEIOBATEILHOCTh B M3JI0OKEHUU Marepuala,
py 0pOpMIIEHUH padOThl UMEIOTCS HEJIOUETHI.

4. | Pabora HE COOTBETCTBYeT IeisM | 3afadyam aucturuiuisel, | 2-0 | Heymo
coJiep>kaHue pabOThl ~ HE COOTBETCTBYET 3asiBJICHHON TeMme, BJICTB
coJiep>KaHue padOThl U3JI0KEHO HE HAYUHBIM CTHUJIEM. opuTe

JILHO
Kpurepuu oueHkn KkonmpoasHoit padomeol:

Ne Kpurtepun onieHku Oamn | orieH

n/ Bl | Ka

n

1. | KoutponpHas paboTa mpeacTaBieHa B YCTAHOBJICHHBIM Cpok u | 5 | Omim
opopMieHa B CTPOTOM COOTBETCTBHH C  HW3JIOKEHHBIMU YHO

TpeOOBaHUSIMU;

- MOKa3aH BBICOKWW YPOBEHb 3HAHUS U3YYCHHOTO MaTepHalia
0 33JJaHHOM TeMe, MPOSIBJICH TBOPUYECKHI MOAXO0/ TIPU OTBETE HA
BOIIPOCHI, YMEHHE TTyOOKO aHAJIM3UPOBATH MPOOJEMYy M JieJaTh




0000II1afOIIE BHIBOIBI;

- paboTa  BBIMOJHEHA TPAMOTHO C TOYKH  3PCHUSA
IIOCTABJICHHOM 3a7auM, T.c. 0e€3 OmMOOK M HEIOYETOB WU
JIONYIIEHO He 00JIee OJTHOr0 HE0YETA.

2. |- KOHTpOJIbHasg paboTa mpejacTaBleHa B ycTaHOBAeHHbIA | 4 | Xopo
CPpOK U odopMieHAa B COOTBETCTBHM C  H3JIOKEHHBIMH 1110
TpeOOBAHUSIMU;

—~ MOKa3aH JIOCTaTOYHBI YpOBEHb 3HAHUS HW3YYEHHOI'O
Marepuaa 1o 3aJaHHON TeMe, MPOSBJICH TBOPYECKUM MOJIXOJ
IIpU OTBETE Ha BOMNPOCHI, YMEHHE aHAJIU3UPOBATh MPOOIEMYy H
JieaTh 0000IIAIOIINE BBHIBOIBI;

- paboTa BBINIOJIHEHA TIOJIHOCTHIO, HO JIOMYIIIEHO B HEM:

- a) He OoJiee OHOM Herpy0oil OMMOKU U OTHOTO HEAOUYETa
0) nim He Oosiee IBYX HEJIOUYETOB.

3. |- KOHTpOJIbHAasE paboTa TIPEACTAaBICHA B YCTAHOBJICHHBIM | 3 | YIOB
CpOK, mpu oQopMIIECHHH pPabOThl MOMYIICHBl HE3HAYUTEIHHBIC JIETB
OTKJIOHCHHUS OT M3JI0’)KCHHBIX TPEOOBaHUM; OpHUT
—~ MOKa3aHbl MUHUMAaJbHBIE 3HAHUS IO OCHOBHBIM TEMaM eJIbH
KOHTPOJILHOM pabOThI; 0
- BBITIOJIHEHO HE MEHEE MOJIOBUHBI PabOThI WK JOIMYIICHBI B
HEW
a) He OoJiee IBYX rpyObIX OMIMOOK,

0) He Oosee oHOM rpy0OOoi OMMOKY U OAHOTO HEJ0YETa,
B) He OoJiee NBYX-TpeX HErpyObIX OMIMOOK,

') ogHa HerpyOast onrMoKa U TpU HEJ0YETa,

1) IPY OTCYTCTBHH OMIMOOK, 4—5 HE0UETOB

4, |- YUCJIO OIMMOOK W HEA0YeTOB MpeBocxoauT Hopmy, mpu | 2-0 | Heyn
KOTOPOH MOYKET ObITh BBICTABJICHA OIEHKA «YIOBJICTBOPUTEITHHO» OBJIC
WJIM €CJIA TTPaBUIILHO BBHIOJTHEHO MEHEE MOJIOBUHBI PAOOTHI; TBOP
- €CJIM CTYJCHT HE MPUCTYNal K BBIMOJHEHUIO PaObOTHI WU uTen
MPaBUJIHLHO BBITIOTHII HEe OoJiee 10 mpolIeHTOB BCeX 3aJaHuM. BHO

Kpurepuu oieHKH NpakTU4eCcKOM padoThbI:

Ne Kputepun onieHku OaJ1 | OLIEHK

n/ Jbl | a

n

1. | - mpakTuyeckoe 3aJaHue BBITIOJTHEHO B YCTAaHOBJIEHHBIN | 5 | OTinu

CPOK C MCTIOJIb30BaHUEM PEKOMEH/ AN MPETo1aBaTes; HO
— TIOKa3aH BBICOKMA  YpPOBEHb  3HAHUSA H3YYEHHOTO
Marepuana 10 3aJaHHOU TEME,

— TPOSIBJICH TBOPUYECKUH MOAXO]I,
— yMeHHEe TiyOOKO aHalu3upoBaTh MpoOJeMy H  JieNaTh
0000111a01111e MPAKTUKO-OPUEHTUPOBAHHBIE BHIBOBL;




— pabota BbInoSHEHa 6€3 OMMOOK M HEIOUYETOB WIH JOMYIICHO
He 00Jiee OJTHOTO HEJ0YETA.

2. |- TIpaKTUYECKOE 3aJlaHhe  BBHITIOJIHECHO B yctaHoBieHHbil | 4 | Xopo
CPOK C MICTIOJI30BAaHMEM PEKOMEH AN MPEIo1aBaTes; 110
— TIOKa3aH  XOpOIIMA  ypOBEHb  BIAJACHHUS  HU3YYECHHBIM
MaTepuaioM I10 3aJITaHHOU TeMe,
— paboTa BBINOJIHEHA MOJHOCTHIO, HO JIOMYIIICHO B HEH:
a) He OoJiee 0JHOM HErpyOoi OITMOKK M OJTHOTO HeJloYeTa
0) i He 0osiee IBYX HEI0UYETOB.
3. | — MOpakTU4YecKoe 3aJaHhe  BBIMOJHEHO B YCTAHOBJICHHBIN | 3 | YI0OBI
CPOK C YaCTUYHBIM HCIIOJIb30BAaHUEM PEKOMEHIIAINN ETBOD
MIPETIOIaBaTEIIs; UTENb
— TIPOJEMOHCTPUPOBAHBE MUHUMAIbHBIC 3HAHUS IO OCHOBHBIM HO
TeMaM U3yYEeHHOTO MaTepHaa;
— BBHITIOJIHEHO HE MEHEE TOJIOBHHBI PabOTHI WM JIOMYIICHHI B
Hel a) He OoJiee IBYX IPpyObIX OLINOOK,
0) He Oosiee oHOM TpyOOM OIMMOKM U OAHOTO HEJOYETa, B) HE
0oJee IBYX-TpeX HErpyObIX OLIHNOOK,
r) ojHa Herpybast ommOKa U TpU HeAoYeTa, 1) MPU OTCYTCTBHUU
omnOoK, 4—5 HEI0YETOB
4, |- uymcno omwuOOK W HEIOYETOB TNpeBOCXoauT Hopmy, npu | 2-0 | Heyno
KOTOPOH MOXKET ObITh BBICTABJICHA OIIEHKA «YJAOBIETBOPUTEIHHO BJICTB
WJIM €CJTA TIPaBUIILHO BBITTOJTHEHO MEHEE TTOJIOBUHBI 3aJaHUS; opute
— €CIM CTYJCHT HE TPHUCTYMaJl K BBIMOJTHCHHWIO 3aJaHUS WU JBHO
MIPaBWJIBHO BBINMOJHUI He OoJiee 10 mpolleHTOB BCeX 3aJIaHMil.
KpuTtepumn o11eHKH YCTHBIX OTBETOB
Ne Kputepuu onieHku Oas1 | OleHK
n/ JBI | A
1|
1. | 1. Iloka3piBaeT riayOOKOE€ M MOJHOE 3HAHUE W MOHMMaHue Bcero| S | Otiauy
00BEMa TPOrpaMMHOTO MaTepHalIa; MOJTHOS MOHUMAHNE CYIITHOCTH HO

paccMaTpyMBAaEMbIX IIOHATHM, SBJICHUA W 3aKOHOMEPHOCTEW,
TEOPHUIA, B3AaUMOCBSI3EH.

2. YMeeT COCTaBUTh IMOJHBIA W TMPaBWIbHBIM OTBET HAa OCHOBE
W3YUYCHHOTO MAaTepualia;, BbIACIATH TJIABHBIE  IOJOKEHHS,
CaMOCTOSITEJILHO MOATBEPKIATh OTBET KOHKPETHBIMU
npuMepamu, (akTaMHu; CaMOCTOSTEIBPHO W apryMEHTHPOBAHO
JIenaTth  aHaiu3, 000O0IIeHWs, BBIBOJABI. Y CTaHaBJIMBATh
MEXIpeIMETHbIE (HAa OCHOBE paHee MPUOOPETEHHBIX 3HAHUMN) U
BHYTPHUIIPEIMETHBIC CBSI3U, TBOPUYECKH MPUMEHSATH MOJYyYCHHBIC
3HaHMS B He3HakoMmoW cutyauud. [locnegoBatenbHO, YETKO,
CBSI3HO, OOOCHOBAaHHO M 0€30mMOO0YHO H3Iarath y4eOHbIN




MaTepual; AaBaThb OTBET B JIOTUYECKOW MOCIEAOBATEIBLHOCTU C
WCIIOJIb30BaHUEM MPUHITON TEPMUHOJIOTUY; JIETIaTh COOCTBEHHBIE
BBIBOJIBI; (DOPMYJIMPOBATh TOYHOE OMpPEACIICHNE U UCTOJKOBAHHE
OCHOBHBIX TMOHATHI, 3aKOHOB, TEOPHIl; MPU OTBETE HE MOBTOPSThH
JIOCJIOBHO TEKCT Y4Y€OHHMKA; M3JlaraTh Marepuall JIMTePATyPHBIM
A3bIKOM;  MPaBWIBHO U  OOCTOSITENILHO  OTBEYaTh  Ha
JOTIOJIHUTENbHBIE  BOMPOCHl  yuuTenss. (CaMOCTOATENIbHO U
palMOHANBHO HKCIONb30BaTh HAIJISIIHBIE MOCOOUS, CIPaBOYHbIC
MaTepuallbl, y4eOHUK, JIOTIOJIHUTENNBHY IO JIUTEPATYPY,
NEPBOUCTOYHUKH; MPUMEHSITh CUCTEMY YCIOBHBIX 00O3HAYCHUI
IIPU BEJACHUU 3aIIMCEH, COMPOBOKIAIOIINX OTBET; UCIOJIb30BAHUE
JUTSI I0KA3aTeIbCTBA BBIBOJIOB M3 HAOIOIEHUIN U OIIBITOB.

3. CaMOCTOSATEeNIbHO, YBEPEHHO W 0e30MHUO00YHO MNPUMEHSET
MOJIyYCHHbIC 3HAHUA B PEHICHUU MPoO0JIEeM Ha TBOPYECKOM
YPOBHE; JOIyCKaeT He 0oJiee OJHOr0 HE0YETA, KOTOPBIM JIErKO
UCIIPABJISIET MO TPEeOOBAHUIO YUUTEIS; UMEET HEOOXOJAUMBIC
HaBBIKM paboOThl ¢ mnpubopaMu, COMYTCTBYIOIIUMHU OTBETY;
3aMKCH, CONPOBOXAAIOUINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM

IToka3piBaeT 3HAHMS  BCEro  HM3YYEHHOTO  MPOTPAMMHOIO
Marepuana. Jlaér MOJHBIA W NpaBWIbHBI OTBET Ha OCHOBE
M3YUYCHHBIX TEOPHUI; HE3HAYUTEIbHBIC OIIMOKH W HEAOUETHI MPH
BOCHPOM3BEJACHUM  M3YYEHHOTO  Marepuana, ONpeaciiCHUs
MOHATUM  J1aJl HEMOJHBbIC, HEOOJBIINEe HETOYHOCTH IIPH
WCMOJIb30BaHWU HAy4YHBIX TEPMHMHOB MWJIM B BBIBOJAX U
00001IeHNAX U3 HAOJIOJICHUN W OIBITOB; MaTepuaa H3JlaraeT B
ONPEAECICHHON JIOTMYECKOW TMOCIIEI0BATEIbHOCTH, IPHU STOM
JOMyCKaeT OAHY HerpyOyro omuOKy Wik He 0oJjiee JBYX
HEJIOYETOB W MOXET HX HCIPABUTH CAMOCTOSITEILHO TMPH
TpeOOBAaHUM WJIM TMPU HEOOJBIIONW MOMOIIM MpEernoiaBaTeis; B
OCHOBHOM YCBOWJI YYE€OHBIM MaTepuan; MOJITBEPKIAET OTBET
KOHKPETHBIMU  MIPUMEPaMHU; PaBUIILHO OTBEYaeT  Ha
JIOTIOJTHUTEJIbHBIE BOIPOCH! YUUTEIIA.

2. YMeeT caMOCTOSITEILHO BBIJICIATH TJIABHBIE IOJOXKCHUS B
W3YYEHHOM MaTepuaje; Ha OCHOBaHWMM (PAaKTOB U TMPUMEPOB
000011aTh, J€NaTh BHIBOJIbI, YCTAHABINBATH BHYTPUIIPEIMETHBIC
cBs3u. IIpuMeHATh TOJNyYEHHbIE 3HAHHUS HaA T[PAKTUKE B
BUJION3MEHEHHOW CHUTyaIlMM, COOMI0OJaTh OCHOBHBIE TIpaBUiIa
KYJbTYpPbl YCTHOW pPE€YM U CONPOBOXKIAIOIIEH IMHCbMEHHOM,
UCIIOJIb30BaTh HAYYHBIC TEPMUHBI.

3. B OCHOBHOM MpaBWILHO JdaHbl OMNpEJCICHUS TMOHITUU WU
HCIIOJIb30BaHbl HAYYHbIE TEPMUHBI.

4. OTBET CaMOCTOSTCIILHBIMN.

5. Hanuuyue HETOYHOCTEN B U3JIOKEHUU MaTepuaa.

6. Onpenenenus MMOHATUI HEIIOJIHBIE, JOMYIIIEHbI
HE3HAUYUTEIbHbIE HAPYIIEHHUS TOCIEA0BATEIHLHOCTH H3JI0KEHUS,

Xopo
1o




HEOO0JIbIIME HETOYHOCTHU MIPH UCIIOJIB30BAHUN HAYUHBIX TEPMHUHOB
WIN B BBIBOJIaX M 0000IIEHUSX.

7. CBsA3HOE M TMOCJIEN0BATEIBHOE M3JI0KEHHUE; MPHU IMOMOIIH
HaBOAIIMX BONPOCOB II€arora BOCIOJHSIOTCA CACIAHHBIC
IIPOILY CKHU.

8. Hanmume KOHKPETHBIX MPEACTABICHUNM W JIIEMEHTAPHBIX
peabHBIX NOHATUN U3y4aEMbIX XUMUYECKUX SIBJICHUM.

9. IloHnMaHne OCHOBHBIX XMMUYECKUX B3aMOCBS3EH.

10. Ilpu pemieHMM XMMHUYECKUX 3a7ad CleJIaHbl BTOPOCTEIICHHbIE
OILIUOKH.

1. YcBousl OCHOBHOE COJEpKaHUE YYEOHOro MaTepuana, UMEeT
npoOensl B YCBOGHMHM Marepuana, HE MPErnsTCTBYIONINE
JanbHENIIEMY YCBOEHUIO IPOrPaMMHOTO MaTepHaIa.

2.Marepuan u3naraetr He CUCTEMAaTU3UPOBAHO, (hparMEHTAPHO, HE
BCEr/a MOCIeA0BATENbHO.

3. Iloka3bIBaeT HEAOCTATOYHYIO CPOPMUPOBAHHOCTH OTAEIBHBIX
3HAHUW U YMEHUI; BBIBOJIbI U 000OIIEHUSI apTyMEHTUPYET clado,
JIOMyCKAeT B HUX OLIMOKH.

4. lomyctun omuOKM U HETOYHOCTH B MCIOJIb30BAaHUM HAYYHOM
TEPMUHOJIOTHH, OINPEICICHUS IOHATUNA Jall HEJIOCTATOYHO
YETKHUE.

5. He wucnonp3oBam B KadecTBE JOKAa3aTelIbCTBA BBIBOJABI U
00001IeHusT U3 HAOMIOACHUM, (DAKTOB, OMBITOB WJIM JOIYCTHII
OIIMOKU MPU UX U3JIOKEHUU.

6. HcneiTeiBaeT 3aTpyJHEHHWs B  NPUMEHEHMM  3HAHUU,
HEOOXOAMMBIX JUIsl pELICHUs 3aJad pPA3IMYHbIX THUIOB, MpPH
OOBSCHEHUH KOHKPETHBIX SIBJICHUI HA OCHOBE TEOPHl U 3aKOHOB,
WIN B TOATBEPKICHUU KOHKPETHBIX MPUMEPOB MPAKTHUYECKOTO
IIPUMEHEHUS TEOPUIL.

7. OTBeyaeT HEMOJIHO Ha BOMPOCHI (YIycKas MU OCHOBHOE), WU
BOCITPOU3BOJMT COJIEPKAHUE TEKCTa YUeOHUKA, HO HEIOCTATOYHO
NIOHUMAET OTJEJIbHBIE MOJIOKEHNS, UMEIOIINE BaXKHOE 3HAUCHHE B
3TOM TEKCTE.

8. OOHapyXHBaeT HEIOCTATOYHOE IMOHUMAHHUE OTIEIbHBIX
MOJIOKEHUI TIPU BOCIPOU3BEIACHUN TEKCTa yueOHHMKa (3amucei,
NEPBOMCTOYHUKOB) MJIM OTBEYAET HEMNOJHO HAa BOMIPOCHI
npernoaaBartes, 10nycKasi OAHY-ABE rpyOble OIINOKH.

9. CnaGoe 3HaHUME XUMHUYECKOH HOMEHKIIATYpbl, OTCYTCTBHE
MPaKTUYECKUX HABBIKOB PabOThI B 00JaCTH XUMHUH.

10. CkyaHel XUMHYECKHE TMPEJACTABJICHUS, MPeoOagaoT
dbopMaTuCTUYECKUE 3HAHUSL.

Ynosa
€TBOP
UTEIb
HO

1. He ycBowI 1 He pacKpbll OCHOBHOE COJIEp KaHUE MaTepHala.

2. He nenaet BBIBOIOB U 00OOILIEHHIA.

3.He 3HaeT u He NOHMMAaeT 3HAYUTEIHLHYIO HJIM OCHOBHYIO YacTh
IPOrpaMMHOr0 MaTepHalia B IIPEIeiax MOCTABICHHBIX BOIIPOCOB.

2-0

Heyno
BJICTB
opuTe
JILHO




4. Umeetr cmabo chopMHpOBAHHBIE W HEMOJHBIE 3HAHWUS W HE
yMEeT MPUMEHSTh UX K PEIICHUI0 KOHKPETHBIX BOIIPOCOB M 3aja4
o 00pasIry.

5. Ilpu otBeTe (Ha OJUH BOIPOC) JOMyCKaeT O6ojee ABYX rpyObIx
OIIMOOK, KOTOpPBhIE HE MOXKET HCIPABUTh AK€ NpPU MOMOIIH
mejarora.

6. merorcst TpyOble OMMOKY B HAITMCAHUH YPABHCHHUIA.

7. He MOXeET OTBETUTHh HH Ha OJIWH M3 TIOCTABJICHHBIX BOIIPOCOB.
8. IloTHOCTBIO HE YCBOWJI MaTepHall.

Kpurtepuu onieHKH j1a00paTOPHBIX PadoT

No Kpurepuu ouieHku 0aJs | OLEHK
n/ Jbl | a
n
1. | — CcTy/AEHT BBIOJHII BCIO pabOTy B MOJTHOM 00bEME C 5 | Otnuy
COOJTI0/IEHUEM HE0OXOAMMOM MTOCIIEI0BATEILHOCTH MPOBEACHUS HO
OTIBITOB ¥ U3MEPEHUM;
— CaMOCTOSATEIFHO M PAIlMOHATBPHO CMOHTHPOBAJI HEOOX0IUMOE
000pyI0BaHHUE, BCE OIBITHI IPOBEN B YCIOBUSAX U PEKUMaX,
00eCIIeYnBaOIINX MOJTYICHUE TIPABIIIBHBIX PE3YJIbTATOB U
BBIBOJIOB;
- coOuroaln TpeboBaHus OE€30MaCHOCTH TPYIa;
- B OTYETE MPABWJIBHO U aKKYPAaTHO BBITIOIHUI BCE 3aIUCH,
TaOJHIIBI, PUCYHKH, YEPTEKHU, TPA)UKH, BEIUUCICHNUS;
- MPABUJILHO BBITTOJTHIIT aHATTU3 TTOTPEITHOCTEH
2. | - ObuM BBITIOJTHEHBI TPEOOBAHUSA K OIIEHKE «5», HO 4 | Xopo
00yyYaroIMiicst JOMYCTUII HETOYHOCTH o
3. | eciu pe3yJbTaT BBIMOJIHEHHOW YacTH TaKOB, YTO IMO3BOJSET 3 | Ynosn
II0JIyYUTh HPABUJIBHBIE BHIBOJBL, HO B XOJI€ IIPOBEACHUS OIIbITA CTBOD
Y U3MEPEHHI OBUTH JOIYIIEHBI OITHOKH. UTCIIb
HO
4, - €CITK pe3yJbTaThl HE TMO3BOJISIOT CJeJaTh MPABIIBHBIX 2-0 | Heyno
BBIBOJIOB, €CJIU OIIBITHI, BJICTB
M3MEPEHUS, BBIYUCIICHHS, HAOIIOICHUS IIPOU3BOIUINCE OpuTe
JBHO

HENpaBUJIbHO, KOT/Ia YYaIIUIiCsl COBCEM HE BBIMOJIHWI PadoTy.

Bo Bcex ciyuasx olleHKa CHIIKAETCs, €clii OoOydaromuiicss He CcoOroaann
TpeOoBaHUs O€30MacHOCTH Tpyna. B Tex ciydasx, korna oOydaromuncs mokasan
OPUTHHAJBHBIA MOAXOJ K BBIIOJHEHUIO pPabOThl, HO B OTYETE COAEpKATCA




HECOOCTAaTKH, OLCHKA 3a BBIIIOJHCHHC pa60T1>1 0 YCMOTPCHHIO IIPCIioaaBaTCIsd
MOJKET OBITH MOBBIIIEHA 10 CpPaBHCHHIO C YKAa3aHHBIMHW HOPMAMM.

Taﬁ.lmua COOTBETCTBUA 6aﬂﬂbH0-peﬁTHHFOBOFO H OTMETOYHOI'O

KOHTPOJISA
YpoBeHb c(hOpMUPOBAHHOCTH Cymma TpaguunonHas
KOMIIETEeHI M PEUTHHIOBBIX OlleHKAa
0aJs10B
[ToBbllIEHHBIN 90-100 OtauyHO
bazoBsrii 75-89 Xopor1o
[ToporoBbiii 60-74 VY 10BNIETBOPUTEIHLHO
Henocrarounsii Menee 60 HeynosnersopurenbH
0

Kpurepuu onenku oughpghepenuuposannozo 3auéma

[TpomexxyTouHast aTTecTalus OCYILIECTBIISIETCSA BU/IE
nudGepeHInpOBaHHOTO 3a4eTa.
HuddepeHninpoBaHHblii  3a4eT — TMpecienyeT Iedb OICHUTh pPadoTy

CTyACHTa 3a CCEMCECTp,

MOJYYCHHBIC TCOPCTHYCCKNUC 3HAHHA, HUX IIPOYHOCTD,

pa3BUTHE TBOPUYECKOTO MBIIUICHUS, TPUOOPETEHHE HABBIKOB CaMOCTOSATEIbHOMN
paboThl, YyMEHHUE CHUHTE3UpPOBATh IIOJYUYECHHbIE 3HAHHUS U TPUMEHATH HUX K
PELICHUIO TPAKTUYECKUX 3a/1a4.

Ne

Kpurepuu ouenku

Baniabl

Ouenka

OOyuarouuiicst mpu OTBETE Ha BCE BOMPOCHI:

- MpOSBWI TNyOOKHE, TBOPYECKHE CIIOCOOHOCTH B
NOHUMaHUU  U3JIOXKEHUH  y4eOHO-IPOrpaMMHOTO
Marepuana, NOKa3bIBAET  BBICOKMI  YpOBEHb
KOMIIETEHTHOCTH;

- YCBOWJI B3aMMOCBSA3b OCHOBHBIX IIOHATUH U
OUCLMIUIMH, WX 3HaYeHWe Juid mpuodperaeMoi
npodeccuu; aHAIU3UPYET OCHOBHBIE TIOHATHUS C TOYKU
3pEHHUs Pa3IUYHbIX aBTOPOB, IEMOHCTPHUPYS 3HAHUE
y4eOHOM, TEepHOaUYecKod U  MOHOTpaduyecKon
JUTEPATYphl, 3aKOHOJATENIHCTBA B PaMKax TEMAaTUKH
JTUCIUIUIMHBI U IPAKTUKK €T0 MPUMEHEHHS,;

- TOKAa3bIBa€T BCE CTOPOHHHME U CHUCTEMATUYECKHE
3HAHUS  TEOPETUYECKOTO  MaTepHala; BUJTUT
MEXIUCUUIUIMHAPHBIE CBA3H;

5

OTJIUYHO




- Mpo(eCCHOHAIBHO, I'PAaMOTHO, IOCJIEJ0BATENbHO,
XOpOIIMM  SI3BIKOM  YE€TKO  M3JlaraeT  MaTrepua,
apryMEHTHPOBAHO (JOPMYIUPYET BHIBOJIBL;

- MOJHO, TPaMOTHO U IIOCJIENOBATEIBHO H3II0XKUII
OTBETHI HA BCE TONOJIHUTEIBHBIE BOIPOCHI U 3a1aHUSI.

- MOKa3bIBaET JOCTaTOYHBIN YPOBEHb
KOMITETEHTHOCTH, 3HAHUS JIEKIIMOHHOTO MaTepHaia,
y4ueOHOMI u METOAMYECKON JUTEPATYPHI,

3aKOHOJIATEIhCTBA U MPAKTUKU €0 MPUMEHEHUS;
- TMOKAa3bIBAaET MOJHOE, HO HEJOCTATOYHO TIIyOOKOe
3HaHUE YYEOHO-MIPOrpaMMHOT0 MaTepuala, JOMyCTHII
Kakue-mu00 HETOYHOCTM B OTBETaX, CBOOOJHO
OTIEpUPYET MOHITUSMU, METOJAAMHU OLEHKU MPUHSITHUS
pELICHNI;
- HMEET TMPEJCTABICHUE O MEXKIUCIUIUTMHAPHBIX
CBSI3SX, YBSI3BIBAET 3HAHMS, T[OJYyYCHHBIE TMpHU
M3yUYCHUH Pa3IMUHbBIX JTVCLMIUINH, yMeeT
aHaJIM3UpPOBaTh  NPAKTUUYECKHWE  CUTyallud,  HO
JOIyCKaeT HEKOTOPbIE MOTPEIIHOCTH;
- YBEPEHHO U MNpodhecCHOHATBHO, TPaMOTHBIM
S3bIKOM, SICHO, YETKO U IMOHSATHO M3JIAraeT COCTOSIHUE
U CyTh BOINpOCA; MPHUBJICKAETCS WH()POPMATUBHBIN U
WUIFOCTPUPOBAHHBIA ~ MaTepuaia, HO TMpHU OTBETE
JOIyCKaeT HEKOTOPHIE TOTPEIIHOCTH;
- BONPOCHL, 3a/JlaBa€Mble€  3K3aMEHATOPOM, HE
BBI3BIBAIOT CYIIIECTBEHHBIX 3aTPYIHCHUIA.
Jlommyckaercst 1-2 HE3HAUYUTEbHBIC
OIIIMOKHU.

Xopo1io

- TIOKa3bIBaeT TOBEPXHOCTHBIC 3HAHUS Y4eOHO-
IIPOrPAMMHOI0 MaTepualia, Ipu OTBETE OTCYTCTBYET
JOJKHASL CBA3b MEXKIY aHaJM30M, apryMEHTAlMed U
BBIBOJIAMU; OJIHAKO B LIEJIOM B NIOJIHEEC OPUECHTUPYETCSA
B MpOQUIUPYIOMUX JUIsl JaHHOW CHEIHATbHOCTH
JTUCLHUILINHAX,

- BJIAJICET MPAKTUYECKUMU HABBIKAMH, HO YYBCTBYET
ceost HE YBEPEHHO npu aHaJln3e
MEXKIUCUUTUIMHAPHBIX CBSI3EH;

- Ha TTIOCTABJICHHBIE BOIIPOCHI OTBEYAET HE YBEPEHHO;
- B OTBeTE JOMYIIECH psj JOTHUYECKUX OIINOOK,
apryMEHTHI IPUBJIEKAIOTCSI HEIOCTATOYHO BECKUE;

- OTBET  KOMIIO3UIIMOHHO HE BBICTPOEH,
JEMOHCTPUPYETCA  CPEIHUN  YpPOBEHb  BIIAJICHUA
JTUTEPATYPHBIM  SI3BIKOM  TIpH  (OPMYITUPOBAHHUH
TE€3UCOB U apTYMEHTOB;

- Ha  TIOCTAaBJICHHBIE = KOMHMCCHEM  BONPOCHI

VY noBieTBo
PUTEIBHO




3aTPyAHSIETCS C OTBETAMHU, MOKA3BIBAET HEJOCTATOYHO
r1yOOKHE 3HAHUS.
Jomyckaetcs He 6onee 3—4 ommboK.

- HE YCBOWJ 3HAYUTEIbHYI0 4YacTh y4eOHO- 2-0 Heynos
IPOTPAaMMHOTO MaTepuaia WIH TOKa3bIBaeT KpaiHe J€TBOpH
cmabble 3HaHWs Y4eOHOro MaTepuaia, HU3KUH TEILHO

YPOBEHb KOMIIETEHTHOCTH;
-JIEMOHCTPUPYET KpailHE HEYBEPEHHOE H3JI0KEHUE
BOIIPOCA;

- uMmeeT ciaalblil ypoBeHb MNPOQPECCHOHANBHBIX
3HAHWM, 3aTPYyAHACTCA IIPU AHAIN3E IMPAKTHYECKUX
CUTyallnid; HE MOXET TMPUBECTH NPUMEPHI U3
peanbHOM MPAKTUKH;

- HE YBEPEHHO M JIOTHYECKU HE IOCIEAOBATEIIBHO
W3JIaraeT Marepuan; B OTBETE NPUCYTCTBYIOT
CEpBhE3HBIE HAPYUIEHUSI KOMIIO3ULIHOHHBIE, PEYEBBIE U
HOPMAaTHBHBIE;

- HENPaBWIBHO OTBEYAET HA  ITOCTABJICHHBIC
JK3aMEHATOPOM BOIPOCHl WIM 3aTpydHsEICS C
OTBETOM; OTKA3bIBAECTCs OT OTBETA.

CraBuTCSl IpY HAJIMYUU CBBILIE MSITH OIHUOOK.

Ilepeyens omuoOK:
I'pyovie owuoku:

Hesnanue ompeneneHnii OCHOBHBIX IOHSATHMN, 3aKOHOB, MPABHJI, OCHOBHBIX
MOJIOXKEHUH Teopru, GOpMYJI, OOIIETTPUHATHIX XUMHUESCKIX CHMBOJIOB.
Heymenue BbIIeUTH B OTBETE TJIABHOE.

Heymenune mpuMeHSATh 3HAHUS Ui pEIICHUS 3adad W OOBSICHEHUS
XUMUYCECKUX SBJICHUH; HEMPaBUILHO CHOPMYIMPOBAHHBIE BOTIPOCHI 3aa4H
WJIM HEBEpHBIC OOBSICHEHUSI X0Ja €€ PEIICHUS, HE3HAHNE TIPUEMOB PEIICHHUS
3a/1a4y, aHAIOTHYHBIX paHee PEIICHHBIM B KJIacce, OMMOKH, TTOKA3bIBAIOIIIHEC
HENIPaBWJIBHOEC  TMOHUMAaHWE yCIIOBHUS  3aJadyd WM  HEMPaBHILHOE

HCTOJIKOBAHUC PCIICHMA.
HeyMCHI/IC YUTaTh U IIHCaTh XUMHUYCCKHUEC CUMBOJIBI.

Heymenue moarotoButh k padborte jaboparopHoe 000py/I0BaHUE, MPOBECTH
OTIBIT, HEOOXOIUMBIE PACUEThI, WJIM UCIIOJI30BATh MOJYyUEHHbIE JaHHbIE JIJIS
BBIBOJIOB.

Heb6pexxHoe oTHOLIEHHE K 1a00paTOpHOMY 000PYIOBAaHUIO U PEAKTHUBAM.
Heymenune onpeaenuTs moka3aHue U3MEPUTELHOTO MPUOopa.

Hapymienue tpeboBanuii mpaBui 0€30MacHOTO TPY/ia IPH BBHITIOJTHCHUH
AKCIIEPUMEHTA.

Hezpyowvie omuoku:




1. Hetounoctu ¢GopMylIupoOBOK, ONpeAeNeHull, MOHITHI, 3aKOHOB, TEOPUH,
BBI3BAHHBIC HEMOJHOTOM OXBaTa OCHOBHBIX IPHU3HAKOB ONPEAEIIIEMOTO
MOHSTHS, OMIMOKHU, BBI3BAHHBIC HECOOJIOACHUEM YCJIOBUU IPOBEICHUU

OIbITA UJIW U3MEPECHUM.
2. lIpomyck uiy HETOUYHOE HAIMCAHUE HAUMEHOBAHUM €IUHULL U3MEPEHUS.

3. HepaumonanbHbIi BBIOOp X012 peIICHUSI.
Heoouembui:

1. HepaumoHnanbHble 3allMCH HPHU BBIYHUCICHUAX, HEPAUMOHAIBHBIE IPUEMBI
BBIYHCIICHUH, TPE0Opa30BaHUi U pEIICHUN 3a/au.

2. ApudmeTrnueckne OMMOKK B BBIYMCICHUSIX, €CIIM 3TU OLIMOKH rpy0o He
HCKaXXAITPEATbHOCTh MOJTYYEHHOTO pe3yJIbTara.

3. OtaenbHbIE MOTPEMIHOCTH B (POPMYIMPOBKE BOIPOCA UM OTBETA.
Heb6pexxHoe BBINOJHEHNE 3aUCEe XUMUYECKUX YPaBHEHHI.

5. Opdorpaduueckue 1 MyHKTyallMOHHBIE OIIHMOKH.

4. KOHTPOJLHO-OLIEHOYHBIE CPEICTBA MO JUCHUIINHE « XHUMHUSD»

4.1. MaTepuaJibl OLEHOYHBIX CPEICTB JAJIsl BXOJHOI0 KOHTPOJIsI
Bapuanr 1

1. XuMu4eckuii 3J€MEHT, B aToMaxX KOTOPOTO paclpeliesieHUe AJICKTPOHOB MO
ciosiM: 2, 8, 6 - 00paszyeT BBICIINI OKCHI:
1)SeOs 2)SOs 3)N205 4) P05

2. B rnaBubIx noarpynmnax [lepuoanueckoii CUCTEMBI C YBEIMUEHUEM 3apsija sapa
aTOMOB XUMUYECKHUX JIEMEHTOB:

1) ycunuBaroTcss HEeMETaJUIMYeCKUe CBOMCTBA

2) U3MEHSIETCS BAJICHTHOCTh B BOJOPOIHBIX COCTUHEHUSX

3) YMEHbIIIAIOTCS METAJNIMUYECKUE CBOMCTBA

4) ocTaeTcsi MOCTOSIHHOM BbICIIIAasi BAJICHTHOCTD
3. XuMHuecKkas CBsI3b B KPUCTAIIE XJIOPHIAa HATPUSI:

1) xoBaneHTHast HEMOJISIpHAS 2) KOBaJICHTHAsI MOJIAPHAsI
3) metayuinueckas 4) HOHHas
4. CteneHb okucieHus -4, a BaleHTHOCTb [V aTom yriieposia uMeer B COeAMHEHUH:
1) CO, 2) CHy 3) H2COs 4) CCly
5. CHOXHBIM SIBJISIETCS KaXI0€ U3 JIBYX BEIIECTB:
1) cepa u 030H 3) cepHast KUCIIOTa U KBapIL
2) 6emnbrit hochop u azotHas kuciora 4) Boja u Oapuit

6. 'openne cepoomoponaa: 2H,S + 30, = 2H,0 + 2S00, sBisieTcst peakiueii:
1) OKHCIHUTENBHO - BOCCTAHOBUTEIBHOM, HEKATATUTUYECKON, IK30TEPMUUECKON
2) OKUCIUTENBHO - BOCCTAHOBUTEIBHON, KATATMTUYECKOM, SHIOTEPMHUUECKON



3) 3ameleHusl, HeKaTaTUTUYECKOM, YHI0TEPMUUECKOM

4) oOMeHa, HeKaTAIUTUIECKON, IK30TEPMUYECKOM

7. COoKpaleHHOMY HMOHHOMY ypasHeHHIO: Zn*2 +2 OH=Zn(OH), cooTBeTCTBYET
JIeBasi 4YaCTh CXEMbl YPABHEHUSI XUMUUECKON peaKivu:

1) ZnSO4 + KOH ----» 3) Zn(NOs3), +Cu(OH); ----»
2) ZnO + KOH ------ » 4) ZnS + Ca(OH); ----- »
8. Bo3M0OXHO XMMHUECKOE B3aUMOCHCTBUE MEXKIY CICAYIOIMIMMHU BEIlIeCTBAMU:
1) Al u Ne 2) Cuu H; 3)ZnuP 4) Fe u H;
9. Okcup xene3a(lll) He B3auMoIEHCTBYET C:
1) consiHOM KUCIOTOM 2) BojioM
3) TUAPOKCUJIOM HATPUS 4) cepHOi KUCTOTOU

10. Bepubl 11 chedymromme CyxXACHHS O TpaBuiax Oe30macHOl paboThl B
XUMHUYECKOI J1abopatopuu?

A. B nabopaTopuu Helb3s 3HAKOMUTBHCS € 3aI1aXOM BEIIECTB.

b. CepHyto KUCIIOTY ClleIyeT pacTBOPSTH B TOPSUEH BOJIE.

1) BepHO TOIBKO A 3) BepHBI 00a CyKIeHUs
2) BepHO ToJIbKO b 4) 00a cyJeHusl HEBEPHBI
Bapuanr 2

1. Xumuyeckomy sneMeHty 3-ro mnepuoga VA- Tpynmbl COOTBETCTBYET CXeMa
pacrpeaeneHus 3JIEKTPOHOB IO CIOSIM:
1)2,8,3 2)2,8,5 3)2,54)2,3
2. [TopsiakoBeIif HOMEp XUMUUYECKOoro 3neMenTta B [lepuonnueckoii cucreme JI.1.
MenpeneeBa COOTBETCTBYET:
1) uncmy 2JIEKTPOHOB B aTOME 2) 4uCIy DJIEKTPOHHBIX CIIOEB B aTOME
3) 3HAYEHUIO BBICIICH BaJIEHTHOCTHU 3JIEMEHTA 1O KUCIOPOIY
4) yucay 3JEKTPOHOB, HEJOCTAIOMIMX 1O 3aBEPUICHUS BHEUIHETO AJIEKTPOHHOIO
cIos
3. Nonnas xumMuveckas CBsI3b peajn3yercs B:

1) xsmopoBosopoie 3) okcune yraepona (1V)
2) TUIPOKCHUJIC HATPUS 4) okcune yriaepoaa (11)
4. AToM yriepoJa nposiBIIET BAJIGHTHOCTh, HE paBHYI0 [V, B Mosiekye:
1) yranekucinoro rasza 3) MeraHa
2) yrapHoro rasa 4) yroapHOM KUCIOTHI

5. K KuCIOTHBIM OKCHIaM OTHOCHUTCS KaXKJI0€ U3 ABYX BEIIECTB:

1) CO,, CaO 2) SOy, P,0s  3)S0O,, CO 4) P,0s, A1,03
6. Peaxiust, ypasuenue kotopoit 2NaOH +CuCl, = Cu(OH), + 2NaCl,
OTHOCHUTCS K PEaKIIHSIM:

1) pazynoxeHus 2) coeTUHEeHUs 3) 3ameleHus 4) oOmeHa



7. B3auMOoIeHiCTBUIO COJITHOM KUCIJIOTHI M €JIKOTO HAaTpa OTBEYAET KPATKOE MOHHOE
ypaBHEHHUE:
1) HCI + OH = H,0 + CI 3) H" + NaOH = H,O + Na*
2) H* +OH = H,0 4) H*+ CI"+ OH = H,O + CI~
8. AmoMuHMIM 00pa3yeT cyibGhaT aTtOMUHUS [IPU B3AaUMOJICHCTBUH C:
1) cepoit  2) cepHOM KUCIOTOM  3) CEPHUCTOM KUCIOTON 4) CepoBOAOPOAOM
9. Oxcun xene3a(Il) B3aumoaeicTByeT ¢ pacTBOPOM:
1) ammunaka  3) kapOoHaTa Kajus
2) 6pomoBoaopoaa 4) xjaopuja HaTpus
10. Xmopun xene3a (II) B BogHOM pacTBOpe MOXKET pearupoBarth C:
1K,S 2) CO, 3)SiO; 4) Cu

4.2. MarepuaJjibl OLIEHOYHBIX CPEACTB TEKYLIEro KOHTPOJIA 10
AUCHUNTIHHE «XUMHUSD)

Tekylmuii KOHTPOJIb  pE3yJbTaTOB OOYUYEHHS MOXHO OCYIIECTBISThH
pa3IMYHBIMM METOJaMU U C TIOMOIIBI0 PA3IMYHBIX OIEHOYHBIX cpeactB. [lo
TUCITUTIINHE «XUMHUS» B Ka4eCTBE CPEACTB TEKYIIETO KOHTPOJS MPUMEHSIOTCS
BOIIPOCHI JIJIsl OPraHU3allid YCTHOTO M MUCBMEHHOTO ONpOCca, CUCTEMBI 3aJaHuil B
TECTOBOU (opme, 3aauud U YIPaKHEHUS, MPAKTUKO-OPUCHTUPOBAHHBIC 3aJJaHUs
(TeopeTHuecKue, pacueTHbhIC, CUTYAIIMOHHBIC), JIa0OpaTOpHbIE PabOThl U JIPyTHE

OLCHOYHBIC MCPOIIPHUATHUA. Huxe IMPUBCACM IIPUMCPBI HCKOTOPBIX U3 HHUX.

4.2.1. Cucrembl 3a1aHii B TecTOBO# opme.

HassHHE TeMbl Tema 1.1 «CTpoeHre aTOMOB XUMHYECKUX DJIEMEHTOB U

[IPUPOIa XUMHUECKOMN CBSI3H»

Pesyibrar 06ydeHus CoctaBnaTh Xumuueckue (OpMyJbl COEIUHEHHH B
COOTBETCTBUM CO CTEHEHBIO OKHUCIICHHS] XUMHYECKHX
DIIEMEHTOB, UCXOIs u3 BaJICHTHOCTH "

PIEKTPOOTPULIATETILHOCTH

OO01IMe KOMIETEHIIAN OK 01




Bri0epuTe 01MH NPABUJIbHBIN OTBET:
1. Artomsl C u Si UMEIOT OMHAKOBOE YMCIIO: A) HEUTPOHOB B SIIPE
b) sHepreTnyeckux ypoBHen
B) snekTpoHOB Ha BHENTHEM SHEPIETUYECKOM YPOBHE
') anexkTpoHOB
2. B psaay xumnueckux snemeHToB Li-Be-B-C mertannuueckue cBoiCTBa:
A) Ycunuarorcs b) ocmabesarot
B) He meHstOTCH ') u3MeHstoTCs MepUOANIECKU
3. K s-anemeHTam oTHOCHTCS:
A)K B) S B) Fe I') Br
4. IlyteM coenuHeHust aTOMOB 1o HoMepoM 11 u 17 0Opa3yeTcst BEIeCTBO C
XAMHUYECKOU CBSI3bIO:
A) Honnon b) koBasieHTHOM TIOJIAPHOI
B) KOBaJEHTHOM HEMOJIAPHON I') MeTanmrueckoit
5. (KONMMYECTBO AJNEKTPOHOB B aTOME; KOJIMYECTBO SHEPTETUUECKUX YPOBHEH;
KOJIMYECTBO 3JIEKTPOHOB Ha MOCEIHEM SHEPreTUYECKOM YPOBHE; KOJIMUECTBO
MPOTOHOB B SIJIPE aTOMa} COOTBETCTBYET
A) HOMEpy mepuojaa b) Homepy rpyrimbt
B) mopsaxkoBoMy HOMEPY
6. (xmopumy Gapusi, amMa3y, aMMHAaKy, CEpHON KUCIIOTE } COOTBETCTBYET
A) WOHHAas XUMUYECKasl CBS3b
b) xoBasieHTHas MoNIsIpHAst XUMUYECKas CBSI3b
B) koBasieHTHasl HETIOJISIPHASE XUMUYECKasI CBSI3b
7. {cBsi3b, OOpa3oBaHHas 3a CYET 0Opa30BaHUs OOIIMX JIECKTPOHHBIX Map;
CBSI3b, 00pa30BaHHAs 3a cueT 000OIIECTBICHHUS BAJICHTHBIX JJICKTPOHOB; CBSI3b,
oOpa3zoBaHHas 3a CYET JICKTPOCTATUUECKUX CUJI IPUTSHKEHUS } Ha3bIBACTCS
A) Honnon b) meTammueckoit B) KOBAJIEHTHOM
8. (B mopsaKe BO3pacTaHUsI META/UTHYECKUX CBOMCTB; B MOPSIKE YOBIBAHHS
paauyca aToMOB; B TIOPSJIKE BO3pACTaHUsI KMCJIOTHBIX CBOMCTB JIETYYUX BOJAOPOTHBIX
COCIMHEHUIT) DJIIEMEHTHI PACTIONIOKEHBI B PSITY
A) K, Ca, Sc b) Al, Mg, Na B)F, Cl, |
9. Kakoe u3 cyxaeHuii BepHO Jyist 3eMeHToB { VA rpymmsl , [VA rpymnmsr, [A
TPYIIIbI }
A) obmas ¢opmyJia JeTydero BogopoaHoro coeauHenrs RH4
b) He oOpa3yroT neTyunx BOJIOPOHBIX COCTMHEHHM

B) 10 3aBEpIICHUS YDHEPTETUUECKOTO YPOBHS HE XBATAET TPEX IEKTPOHOB



10. Cpenu BemiectB, ykazanHbix B psay {NHs, Oy, HCI, SO,; CaO, HNO3, CI2,
CO2; H2S04, HI, CuCl2, CH4, NH3} koim4ecTBO COeTMHEHUH ¢ KOBAJICHTHOM
MOJISIPHOM CBSI3BIO PABHO

A) Tpem b) nBym B) YEThIPEM

11. Xwumudeckas CBA3b B MOJIEKYJIaX {030HA U XJIOPUIA KAJIbIUS; CEPHOU
KHUCJIOTHI ¥ XJIOPUJa aMMOHHSI; CEPHOUM KUCIOTHI U 030HA} COOTBETCTBEHHO

A) KOBaJICHTHAs IMOJISIpHAs U MOHHAS

b) koBasleHTHAs MOsIpHAS] ¥ KOBAJICHTHASI HETIOJISIPHAS

B) KOBAJICHTHAA HCIIOJIIPpHAsA U MOHHAA

Haspanme temsr | 1eMa 4.1 « Knaccuuxkanus, HOMEHKIaTypa U CTPOEHUE

HCOPIraHNUYCCKHX BCIICCTB»

KnaccudunupoBats  HeopraHuyeckue  BEHIECTBA B

PesynbTar
oOy4eHHS COOTBETCTBHH C UX CTPOCHHUEM
OOmue
H OK 01
KOMIIETEHILIUU

Bapuanr 1
1. Kako# psii COOEpkKUT JIUIIb OCHOBHBIE OKCHU/IBI:

A — Mn,07, CrO3, SO,, N,Os;: b — Na,O, CuO, CrO, FeO:;

B — SO3, P,0s, K;0, Cu,0; I' - Zn0O, SnO, SiO,, NO.
2. YKaxXuTe psjl, COJEPKAIINI TOIBKO OJJTHOOCHOBHBIE KUCIOTHI:
A — HF, HBr, HNO3, H3POy; b — HI, HNO,, HCIO,4, CH3COOH;

B - H2C03, H3P03, H2804, H2Cf207; I - HPOg, HzS, HC'O, HQSIOg
3. Ykaxure npaBunbHoe HazBanue comr NaNO;:
A — HUTpAaT HaTpUs; b — HuTpun Hatpus;
B —amun vatpus; [ — HUTpUT HaTpus.
5. TlpuBenute npamibHOe Ha3BaHue BemiecTBa NayHPOy:

A — runpoxcodocdar HaTpuUs; b — runpodocdut Harpus;
B — nurunpooptodocdar narpus; I' — runpoopTodocdar Harpus.
6. YkaxuTe MOJICKYJIAPHYIO (hOPMYITy CEpOBOIOPOTHON KUCIOTHI:
A — stog, b- HZS, B - HZSO4, I - H28203.
BapwuanT 2

1. Vxaxure psiji, CoAepkKaIiuil JIuirb aMOOTEPHBIC OKCUTBI:
A —H50, A|2O3, Na,O, CaO:; b - P,03, K,0O, Cu,0, SO;,;
B - Sn0O, Zn0O, BeO, Cr,0s3; I - Lizo, COg, NOQ, BaO.
2. Kakoil psii COIep XUT TOJIBKO KUCIOPOICOAEPIKAIINE KACTOTHI:



A — HF, H,Cr;07, HCI, CH3;COOH; b — HCIO, H3PO3, HBr, H,SOy4;

B - H|, HNOz, HC|O4, st; I - HNOg, HPOg, H2C03, HMnO4.
3. IlpuBenuTe npaBuibHOE Ha3Banue cosi Ba(HCO3),:

A — rugpokapOoHaT Oapusi; b — runpocunukar 6apus;

B — nuruapokapOoHar Gapusi; I' — nuruapocuimkar Gapusi.

3. Ykaxure npapmibHOe HazBaHue BemecTBa FEOHSO,:

A — ruapocyibdat xeiesa (11); b — cyasdat ruapokcoxenesa (11);
B — cynsdart ruapokcoxkenesa (111);  I' — cyasdut ruapokcosxenesa (I11).
5. TlpuBenuTe MOJEKYJISAPHYIO (POPMYITY a30TUCTON KUCIOTHI:

A — HNOz; b- HNOg; B - NH3; I - N203.
Bapwuanrt 3
1. Ykaxure pan, coaepmamﬂﬁ TOJIBKO KHUCJIOTHBIC OKCHUJbI:

A —Na,O, CaO, PbOz, SiOz; b - SiOz, SO,, N,Os, C|207;
B — Al,O3, ZnO, BeO, Cr,03; I' — Cl,0, CuO, MgO, H0.
2. Kakoii psJl COAEpKUT JIUIIb LIETOYUHN:
A —NaOH, KOH, RbOH, LiOH,; b — CsOH, Al(OH)3;, Mg(OH),, NH,OH;
B — Ba(OH);, Fe(OH)s, Ca(OH),, Cu(OH); I' — Zn(OH);, Cr(OH),, Pb(OH)4,FrOH.
3. YxaxuTe npaBuiibHOE HazBaHue coiiu Fex(SO4)s:
A — cynsdur xenesa (11); b — cynsduz xenesa (I11);
B — cynedat xenesa (11);  I' — cynbdar xenesa (I11).
4. ITpuBeaute npaBuiabHOE Ha3BaHue BernecTBa (ZNOH)3PO,:
A — opTodocdar nuHKa; b — Tpurunpoxcodocdar nuHKa;
B — oprodocdar runpokconmnka; ' — ruapooprodocdaT HuHKA.
5. YkaxuTte MOJIEKYJSIpHYI0 (PopMyIy ruipocyJib(paTa Maruusi:
A— Mg(HSC)g)z, b- Mg(HS)z, B - MgHSO4, - Mg(HSO4)2

Haspanme temyr | 1M 4.2 « PH3HKO-XMMHYECKHE CBOMCTBA HEOPTaHMIECKUX

BEIICCTB»

PesynbTar VYcraHaBauBaTh 3aBUCUMOCTD (PUBUKO-XUMUYECKUX
00y4eHus CBOMCTB HEOPTraHUUYECKUX BEIIECTB OT CTPOEHHUS aTOMOB U

MOJIEKYJI, a TAK)KE TUIA KPUCTATUIMUYECKON PEIIeTKU
OOmue
- OK 01 OK02
KOMITETEHITUH
Bapuanr 1

1. l'uapokcu IMMHKA pearupyeT ¢ KaKIbIM U3 JIBYX BEIIECTB:
1) KOH u HBr 2) NagS04 u NaOH
3) CuO u KNOj 4) FesO3 u HNOg

2. Tunpoxcua pyOouansi MOXKET pearupoBaTh C
1) NaCl 2)CaS0y4 3) HNO3 4) K28




3. I'mapoxcun xpoma(Ill) mpeBpaiaeTcss B KOMIUIEKCHOE COSTUHEHHE TIPU
B3aNMOJICMCTBUU C BOJHBIM PACTBOPOM
1) NaNO3 2) KOH 3) CO, 4) CaCl,
4. Kakoe 0CHOBaHME IPU HAIPEBAHUHM JIETKO NPEBPAIIAETCS B OCHOBHBIN OKCHU?
)KOH  2)Cu(OH); 3) CsOH 4)NH,OH

5. TIpespamenne NaOH — NasSO4 ocymecrsnsercs npu Bsanmopeiictsuu ¢
1)S 2)502 3)HaS 4y NaHSO4

6. Ca(HCO3) oOpasyercs u3 Ca(OH) TIPH B3aUMO/JICHCTBHUU C

1) NayCOs3 2) 30BITKOM CO» 3) CaCOg 4) n30bITKOM CO

7. NaHSO4 o6pasyercs us NaOH ppy szaumopeiicrsuu ¢

1) S 2) H366ITKOM 502 3) Cas04 4) n30bITKOM H2504

8. 'mnpoxcun xenesza(ll) B3anmoencTByeT ¢

1) ammuakoMm (p-p) 2) OKCUIIOM KabIUs

3) ykcycHo# kucnotoi 4) cynbdarom Gapust

9. PactBOp rusipokcua HaTpUs HE pearupyer ¢

1) FeCl; 2) H;PO, 3) NayCO3 4) NaHCOj;

10. PacTBOp ruIpoKCcHIa HATPUS pearupyeT ¢ KaxIbIM U3 IBYX BEUICCTB
1) Al 4y AloOz2)Fe  Feo O3 3)C ; CO24)HNO3  KNO3

11. T'unpoxcun menu(Il) B3auMoaeCTBYET ¢ KaXKAbIM U3 ABYX BEIIECTB:
1)SO3 y HCl2)NasS ; KNO3 3) HaSO4 i H2O 4) NaoSO4  HBr

12. I'mapokcu Kaiblids HE B3aUMOJCHCTBYET C

1) oxkcunom yraepoaa(Il) 2) 6pomom 3) cepoBonopoaom 4) XJI0pOBOAOPOIOM
13. Kakue nBa BemiecTBa MOTYT pearupoBaTh IPYT C Ipyrom?
I)NaOH+Zn(OH)2 2) Cu(OH)2+Fe(OH)3

3) Ca(OH)2+KOH 4) NH3—0—A](OH)3

14. B menoyax pacTBopsieTcs

1) menn 2) xxene3o 3) kpeMHuit 4) yriaepos

15. Kakoe c0HO0€e BEeIIeCTBO MOXKET pearupoBaTh U ¢ COJISIHOW KUCIIOTOM, U €
TUAPOKCUIOM HATpUs?

1)SO2 2)Zn(OH)2 3y MgSO4 4) CaCO3

16. B npoOupKy ¢ HepaCTBOPUMBIM COEAMHEHUEM X JT00aBUIN HECKOIBKO Kareh
pactBopa BemiecTBa Y. B pe3ynbrare peakiun HaOIr04au paCTBOPEHUE 0CAIKA.

W3 npensokeHHOTo nepeyHs BbioepuTe BemecTBa X u Y, KOTOpble MOTYT BCTyNaTh B
ONMHMCAHHYIO PEAKIIUIO.

1) Al(OH)3 2y Na2S04 3) NaOH 4)KCl 5) BaSOy4

17. B npoOupKy ¢ HEpaCTBOPUMBIM COEAMHEHUEM X J100aBUIIM pacTBOpP BellecTBa Y.
B pesynbraTte peakuyn HabII0JaI1 BbIIEJICHUE PACTBOPEHUE OCaIKA.



N3 npensioxkeHHoro rnepeyuHs BeiOepuTe BemecTBa X U Y, KOTOPbIE MOTYT BCTYIAaTh B
OTMCAHHYIO PEAKIIHIO.
1)NaOH 2)KCl 3) BaSOy g) Zn(OH)s 5) Ca(NO3)2
Bapuant 2
1. Kako#i U3 OKCHI0B MIPOSIBIIIET OCHOBHBIC CBOMCTBA:
a) OKCHJI KaJIUsI
0) oxcun cepsi(IV)
B) okcuj yriaepoaa(ll)
r) okcuj xxenesa (111)?

2. KucnoTHbIN XapakTep MpOsBIAET OKCUL!
a) ZnO 0) P,Os B) KO r) CaO
3. B kaxoii u3 cTpok npuBeAeHb! GOPMYJIIbI TOJIBKO BBICIIUX OKCHIOB?

a) SO, Na,0O Cl,0 0) Al,O3; NO CIO,

B) CaO C|207 P205 F) 803 FeO H->O
4. Kakol ra3 MO>XHO MOTJIOTUTH pacTBOPOM IIEJI0UH?

a) CO, 6) H, B) NH; F) 0O,
5. Oxcu1 KaJbIHsl pearupyeT ¢ KaXKIbIM U3 IBYX BEIICCTB:
a) TUAPOKCHUIOM HATPHs U CEPHOM KUCITOTOM

0) okcuaom cepri(I1V) 1 Bomoi

B) COJIIHOM KUCIIOTOW U OKCHUJIOM KaJus

r) okcuzioM yriaepoaa(IV) u runpoxcuiom muTus

6. ITpu B3auMOIeHiCTBUH KaKOT'O BEIIIECTBA C BOJION HE 00pa3yeTcs IeI0Ub
a) OKCHJIa KaJIus 0) okcuna meau(1l)
B) OKCHJIa HATPUS ') OKCHIa KaJIbITHS
1. Kaxkoe 13 BelecTB He BCTpeYaeTcs B IPUPO/IE
a) okcun kpemuus (1V) 0) Bona
B) YTJICKUCIIBIN a3 ') OKCHJ] HATpHUS

8. ®opMyna aHTUpU]Ia CEPHON KUCIIOTHI:
a) SO, 6) SO3 B) H,SO3 F) H,S
Q. Kakwne u3 nmpuBe1eHHBIX yTBEPKIAECHUN BEPHBI?
1. OCHOBHBIM OKCHJaM COOTBETCTBYIOT OCHOBAHHMSI.
2. OCHOBHBIE OKCHJIBI 00Pa3yIOT TOJIBKO METAJLIIBI.
a) BEpPHO TOJIBKO 1 0) BEpHO TOJIBKO 2
B) BEpHBI 00a YTBEPKIACHUS r) 00a yTBEpKIACHUS HEBEPHBI
10. Oxkcup yraepona (IV) pearupyer ¢ KaxXabIM U3 ABYX BEUIECTB:
a) BOJIOM U OKCUJIOM HATpUs 0) kucimopo1oM 1 okcuaoM cepbi(IV)
B) cyib(haToM Kajus U TUAPOKCUIOM HATPUS
r) pochopHOI KUCTOTON U BOJAOPOAOM
11. Oxcupsl ¢ o6mieit popmynoit RoO3 u RyOs 00pasyroT 35ieMeHThI



a) yriaepojga ©0) azota B) cepbl T) propa
12. Mexnay co0oii B3auMOJICHCTBYIOT
a) SiOz )51 Hzo 6) COz u HzSO4
B) CO; u Ca(OH); r) Na;O u Ca(OH);
13. B cxeme npeBparieHui
HarpeTh + H,0
CaCO; — X1 — X
BEIIECTBOM «X2» SIBIISIETCS
a) CaO 0) Ca(OH)z B) CaH, 1) Ca(HC()g)z
14. Oxcup cepri(IV) He B3aUMOJICUCTBYET C
a) Na,O 6) H.O B) CO, r) NaOH
15. B cxeme npeBpalieHui
+ O, + SO;3
Cu — X1 — X2
BEILIECTBOM X» SBIISIETCS
a) CuSO3 ©6) CuSO; B) CuO r1)CuS
16. B nmpoOupky ¢ HEpacTBOPUMBIM COSAMHEHHEM X JOOaBUIIM PAacTBOP BeliecTBa Y.
B pe3ynbTaTe peakiuu HaOJt01aM BbIICJIEHUE PACTBOPEHHUE OCAIKA.
W3 npeioxkeHHOro nepeyHs Beioepute BemectBa X U Y, KOTOpbIE MOTYT BCTYTATh B
ONMCAHHYIO PEAKIIUIO.

Haspanme Tempr | O-1- XUMUYECKHI aHAIIM3 IPOO BOJIbI
Pesyibrar HccnenoBaTh XUMHUYECKH cOCTaB MPOO BOJBI
oOyueHus
OOmue
" OK 01 TIK 3.2
KOMIETEHIIUU

1. l'uruennueckue TpeOOBaHUS K XUMUYECKOMY COCTaBY BOJIBI:
1) moJpKHA UMETh XOPOIIHUE OPTaHOJICTITHISCKHE TOKA3aTEIH;
2) coaep)KaTbXUMHUYECKHE BEIIECTBA,
3) He cozepKaTb MUKPOOPTaHU3MBI.
2. Hopmer BostonioTpeOiieHnst B 0J1ar0yCTPOSHHBIX HACEJIEHHBIX ITyHKTaX Ha
4eNIoBeKa, AM>/CyTKH:
1) 250-350; 2) 30-50; 3) 100-400.
3. OpraHoyienTHYECKHE CBOMCTBA BO/IBI:
1) BKyc;  2) ®KECTKOCTh;  3) OMOIMIHOCTb.
4. 'urueHndecKkoe HOPMUPOBAHNUE KA4eCTBA BOJIBI TPOBOIUTCS TI0 MOKA3ATEISIM:
1) xummnueckum; 2) OMOXUMHYECKHUM; 3) busmosornUecKuM.
5. N130b1TOK (hTOpa B BOJIE BHI3BIBACT:
1) pmroopo3;  2) apaemuyeckuii 300;  3) Kapuec.
6. udexmmonnbie 3a001eBaHus, TIEPEIAFOIINECS BOHBIM Ty TEM:
1) xonepa; 2) TyOepkyne3; 3) 00TyJIu3M.




7. I1oBbIIIEHHAS )KECTKOCTh BOJIbI MPUBOIUT K:
1) MoyekaMeHHOM O60e3Hr; 2) SHAEMUYecKOMY 300y; 3) caxapHOMY nuadeTy.
8. IToBBINIIEHHOE KOMYECTBO HUTPATOB B BOJIC BBI3HIBACT:
1) sugemudeckuii 300;  2) SHAEMUYECKYIO MOAArpy; 3) METIeMOTTIO0MHEMUIO.
9. IcTOYHUKHN BOJOCHAOKEHUS:
1) MexXIu1acToBbIC BOJBI;  2) BOJONPOBOMA;  3) aKBaJAUCTUILISTOP.
10. CucteMbl BOJOCHA0KEHUSI HACCIICHHBIX MECT:
1) neHTpasiM3oBaHHas; 2) cMelIaHHas; 3) KOMOMHUpPOBaHHASI.
11. CnenmanbHble METOJIBI YIYUIIEHUSI KAU€CTBA BO/IbI:

1) ne3akTuBanus; 2) o0e33apakuBaHue;  3) OYKCTKA.
12. Metonas! o6e33apaxxuanus BO/IbI:
1) ymsiruenue; 2) obe3xene3uBaHue; 3) XJOpUPOBAHHUE.

13. OOHapyx’eHre aMMUaKa B BOJIE MOXKET yKa3blBaTh Ha:
1) mocTostHHOEH JIUTENbHOE (DEKATBHOE 3arpsi3HEHHUE;
2) ctapoe (pexabHOe 3arps3HEHNUE;
3) cBexkee (hekanbHOE 3arpsi3HEHHE.
14. 30HbI CAHUTAPHOI OXpaHbl KICTOYHUKOB BOJOCHA0KEHUS:
1) ctpororo pexuma; 2) onucaHus; 3) )KECTKOTO KOHTPOJISI.
15. CanuTapHO-TEXHUYECKHE MEPOIIPUATHS IO OXPAHE BOIBI OT 3arPA3HEHUS
BKJIFOYAIOT:
1) ycTpoiicTBO OYUCTHBIX COOPYKEHUI; 2) BHEAPEHUE OECCTOUHOTO MMPOU3BOJICTBA;
3) ocymiecTBieHHE COPOCOB B pa3HOE BPEMSI CYTOK.
16. B Boge xosoA1a 3amnax v NpUBKYC HE JTOJKHBI IPEBBIIIATH!
1) 1-2 6amnma;  2) 2-3 6amra;  3) 3-4 Ganna.
17. B BOnonpoBOoAHOM BOJE 3aIax U MPUBKYC HE JTOJKHBI IPEBBIIIATH!
1) 1 6amn:  2) 2 6amma;  3) 3 Gayia.
18. McTouHMKM 3arpsi3HEHUS] BOJBI:
1) KOMMyHaNIbHO-OBITOBBIE OOBEKTHI;  2) HE(PTEPOAYKTHI;
3) MUKPOOPTaHU3MBI.
19. 3arps3uurenu BOAbI:
1) npomblIllIEHHBIE IPEANPUITHS;  2) ECTULIUIBI;
3) CeNbCKOXO3SUCTBEHHBIC OOBEKT

3.2.2. lIpakTu4yeckue 3aJaHusl U 3212491

Pazgnen 1. OcHOBBI CTpPOEHHS BelleCTBAa - 33Ja4yd HAa COCTAaBIICHUE
XUMHUYECKUX (DOPMYIT ABYXAaTOMHBIX COCIMHEHUM (OKCUJIOB, CYIb(OUI0B, THAPUIOB U
T.IL.).
Jlaume Hazeanus ciedyiouum coeOUHeHUsIM:
leo MnO A||3 szSg ZnH>» Ag4SI CagNz COz CaO P205 CC|4 NaBr FeS
MgH2 A|4C3 KsP MnO, F6203 C|20 KCI Mng CrS CaH» SiH4 K4C Cang Na,O CuO
N203 Mn207 LiF PC|5 HgBr Agzs CuS HCI Na4Si AIN Li3P CI’zOg

ASzO5 NO, 8203 B&Clz PBr; MnS PHs LiH Ba,C A|4Si3 NazP N,O SIOQ MgO
CrF, K,S CH4 PbO Au,0O3 NH3 CaS N,Os5 HgO AlIP




CocraBbTe (POpPMYIIBI IO HA3BAHUSM:

=

Hutpup xanus
Cunmmmm g Maraust
['uapun anmtomuHuA
Cynsdun ceunna (1)
bpomun nimaka
Oxkcup yraepona (1)
Oxkcup xiopa (V)
Oxcun 6apus

. ®ochup xenesa (II1)

©ooN Ok Wb

10 KapOun maruust
11.Tuapua kamus
12.Cynbbun anroMuHus
13.Nomun meau (I)
14.Cynbsdun prytu (1)
15.0Oxcup xsopa (I11)
16.0xcun cBurma (1V)
17.0Okcu uHKa
18.Cunnima Kansnust
19.T'uapun Gapus
20.Cynbdun sxeneza(Ill)
21.0Oxkcun a3ota (1)
22.0xcu aTIrOMAHUSA
23. Xmopun xene3a (I1)
24 Hutpun 6apus
25.0xcun prytu (1)
26.0xcun cypbsmel (V)

KapOun nutus
Oxkcup docdopa (111)
®dTopun meau (11)
Oxkcun cepedpa
IMuopun mutus
Cynbdua meau (1)
Hutpun Hatpus
HNonnn cepedpa

. Oxcun xpoma (II)
10 Oxkcun azora (V)
11.T'uapua HaTpUs

12. Xnopun xpoma (IIT)
13.Oxcun kanus

©ooNo O wWNRE

14.Oxcun mbibska (I11)
15.Cynbdua nuHka
16.®ochua menu (I1)
17.0kcun xenesza (1)
18.bpomua mapranna (11)
19.Cynbbun mutus
20.Dochun cepedpa
21.Dropun xenesa (I1)
22.0xcup xpoma (V1)
23.Hutpun mutus
24.Cynbun Mmaraus
25.0xcua meau (1)
26.Xnopun prytu (1)

Pa3znes 2. XumMun4yeckue peakumu
° 3aga4uu Ha COCTABJICHUE YPABHEHUU PEaKIU: COCTUHECHUS, 3aMEILICHHUS,

paziokeHus, oOMEHa W peakIuid ¢ y4JacTHEeM KOMIUIEKCHBIX COCIWHEHUH (Ha
npuMepe  THAPOKCOKOMIUIEKCOB  alllOMHHUSI U IIMHKA);  OKHUCIUTEIbHO-
BOCCTAaHOBHUTEIBHBIX PEAKIIMHA C MCIOJH30BAHUEM METOJIa JISKTPOHHOIO OaaHca; ¢
y4acTHEM KOMIUJIEKCHBIX COSMHEHUM (Ha mMpUMepe THAPOKCOKOMITJIEKCOB aTFOMUHUS
Y [IMHKA)
1.Peakmueii 3aMeleHus IBISIETCS

a) TOpeHre BOJIOPO/Ia B KUCIIOPO/IE;

0) BoccTanoBieHnue okcuaa meau (1) Bogopoaom;



B) B3aMMOJICHCTBHE TUAPOKCH/IA KAJIHSI C CEPHOM KUCIOTOM;
') TepMUYECKasl IETUAPATAIINS THAPOKCH A ITIHKA.
2. Peakmus, ypaBaenne kotopoit Ca0O+CO2=CaCOs3, Ha3pIBaeTCSA peakiueit
1) coenuuenus; 2) pasnoxkeHus; 3) oOMeHa;  4) 3aMelcHUS.
B3anmonencTBue THAPOKCUAA KAJIBLMSA C COJNSHOW KHUCJIOTOM - 3TO PEaKIus
1) coequnenus;  2) pasnokeHus; 3) oOMeHa; 4) 3aMelICHHS
3. VYKaxuTe peakiuio, KOTopas SBISCTCS peaknueld pas3iokKeHHs © HUACT C
U3MCHEHUEM CTETICHU OKUCIICHHUS:
a) CU(OH)2 = CuO + H,0; B) 2KNO3= 2KNO,+03;
6) CuO + H2 = Cu + H20; r) CaCO3 = CaO + CO;
4. Hanmmmure peaknuu, yKaXuTe THI PEaKITHH:
a) pasyIoKEHUs YTOJIbHOW KUCIIOTHI; B) paznoxenus ruapokcuna meau(ll);
0) MmoJTy4eHus aMMHUaKa 13 MPOCTHIX BEIECTB;
I') B3aUMOJICHCTBUE a30Ta C KUCIOPOIOM
5. Harmumure peakiuu, yKaKUTE THIT PEaKIIUN:
a) JKeJIe30M | Cepoii; B) okcuioM Oapus u okcuaoM cepbi(1V);
0) OapueM U CEpHOM KUCIOTOM; r) okcupa cepsl (IV) u kucnopoaowm;
6. VYpaBusiiTe peakiuu  METOJAOM  JJEKTpoHHOro Oamanca. PaccraBbre
KO3 (P ULIHEHTHI
HI + H,SO4 — I, + H,S + H,0
H,SO4 + Cu,O — CuSO4 + SO, + H,O
HNO3; + FeO — FC(NO3)3 + NO + H,0
KNO;3; + Al + KOH + H,0 — NH;3 + K[AI(OH)4]
SO, + KMnO4 + H,O — K»SO,4 + MnSO4 + HSO,
SO, + K,Cr,07 + H,SO4 — K»SO, +Cr2(SO4)3 +H-,0

e 3ajauM HA PACYET KOJMYECTBEHHBIX XAPAKTEPUCTUK MPOIYKTA pPEaKIuu
COCIMHEHUS; MAaCCOBOM MM 00bEMHOM J0M BBIX0/1a MPOAYKTA PEAKIIUU COCAUHEHUS
OT TEOPETHYECKH BO3MOYKHOTO; OOBEMHBIX OTHOIICHUH Ta30B; KOJWYECTBEHHBIX
XapaKTepUCTUK HCXOJHBIX BEIIECTB M TNPOIYKTOB peakiuu; Macchl (00beM,
KOJIMYECTBO BEILIECTBA) MPOAYKTa PEAKIMH, €CIA OJHO W3 BEIIECTB JaHO B BUJE
pacTBoOpa C OINPEAECIEHHON MAaCCOBOM JOJIEW PACTBOPEHHOTO BEIIECTBA.

1. Ilpu B3auMopelcTBUM HATpUA KOJauyecTBOM BemiectBa 0, 5 mMoib ¢ BOIOU
NOJIyYrJid Bojiopoa oobémoMm 4,2 11 (H. y.) BerunciauTe mpakTHuecKuil BBIXOJ rasa
(%).

2.  Meramyeckuii  XpoM  MOJY4YalOT BOCCTAHOBJIEHHMEM €ro  OKcHaa
Cr,03 MeTAIIMYECKUM  QJTFOMUHUEM. BbIUMCIIUTE Maccy Xpoma, KOTOPBIH MOYKHO



MOJIYYUTh TPU BOCCTAHOBIIEHWH €T0 OKCHAA Maccol 228 T, eciau NpakTUYeCKUn
BBIXO/J] XpoMa cocTaBisieT 95 %.

3. Onpenenure, Kakasi Macca MeJM BCTYNHUT B PEAKIUIO C KOHIEHTPUPOBAHHOMU
CEpHOM KHCIIOTOU 1715 osrydeHus okcuaa cepol (IV) o6bémom 3 11 (H.y.), €Ciu BBIXOA
okcupa cepsl (IV) cocrasnser 90%.

4. K pactBopy, coiepkalieMy XJOpHJl Kalbliusg Maccoi 4,1 r, Mpuiauim pacTBop,
conepxkamuii  ¢pocdar HaTpus Mmaccoit 4,1 r. Omnpegenure maccy MNOTYYEHHOTO
0caJiKa, €Clii BbIXOJ] MPOAYKTa peakIuu cocTaBiisieT 88 %.

e 3ajaHus HAa COCTaBJIEHUE MOJICKYJIIPHBIX U MOHHBIX PEaKIMil C ydyacTueM
OKCHUJIOB, KHCJIOT, OCHOBAaHHUWA U COJICH, MOHHBIX pPEAKUMM THUIPOJIU3a COJIECH,
YCTaHOBJICHHE U3MEHEHUSI KUCIIOTHOCTH CPEJIbI.

1. Kakue u3 comeii RbCl, Cry(SOs)s, Ni(NO3)2, Na,SO; moaBeprarorcs
ruaponausy? CocTaBbT€ HMOHHO-MOJICKYJISIDHBIE W MOJICKYJISIDHBIE  ypPaBHEHHS
TUAPOJIM3a COOTBETCTBYIOIMMX colier. Kakoe 3HaueHue pH (> 7 <) uMeroT pacTBOPHI
ATUX COJIEH?

2. Hanummte nojiHOE U COKpaIllEHHOE YPaBHEHUS PEaKIIHii:

KOH (p) + HCI (p) = KCl(p) + H20 (mn)

CaO (oxcun) + 2ZHNO; (p) = Ca(NOs)2 (p) + H20 (mn)

Mg(OH)z (H) + H,S0O, (p) = MgSO4(p) + 2H,0 (MI[)

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

Al2(SO4)s (p) + 3BaCl; (p) = 3BaSO,] + 2AICls(p)

K2S + 2HCI = 2KCI + H,S1

Na,CO;3; + 2ZHNO3 = 2NaNO3 + H,0O + COzT

Mg + H,SO, = MgSO4 + HzT

Pa3znen 4. Ctpoenne u cBOHCTBA HEOPraHUYECKUX BelleCTB

e 3amaud Ha pacyeT MacCOBOM JOJM (MacChl) XUMUYECKOTO DJIEMEHTA

(coemuHeHus) B MOJIEKYJie (CMecCH).

1. BEIYHCIuTh MacCoOBYIO 0O a30Ta B HUTpate Kajabius (Ca(NO3),

2. Beruucnute conepkanue kuciaopozaa B nepmanranate kamus (KMnOy)
3. Berunciure copepikanue cepbl B MuHepase nupute (FeSy)

4. BerarcimuTe MacCcoBYIO JI0JII0 cepedpa B okcue cepedpa (Ag20)

o [lpakTthueckue 3afaHuss MO KiIaccu(UKAlMM, HOMEHKIAType W
XUMHUYECKUM (POpMyJsilaM HEOPraHWYECKHUX BEIECTB PA3IMYHBIX KIJIACCOB.

1. Brimmcatb OTACJIIbHO OKCHUAbI, OCHOBaHUA, KMCJIOTHI K COJIH. I[aTB Ha3BaHMU:I.

A B B r il E K 3

1| Na,O | NaOH [ CO, SOs MgO | HNO; | Ba(OH) | CO MnO,




2

2 S|02 Zn0O H3PO4 Agzo N203 CI’O3 MnO HF HzSiOg
3| H,SO, | CO, Ca(OH), | BeO LIOH |[CrO Mn,O; | SO; SiO;

4 A|203 BaO MgC02 CU(OH)2 Zn0O Cr,0O3 | HMnOq4 Ca(OH)z K5PO4
5 NO HNO3 MnO N02 HCI H2804 NOZ FeO PzOs
6| MgS0. | SO, | CLOs | H,Si0; AI(NO)[CO | NO ALO; |BaO

3

7| FeO K,CO3 | Fe,03 Hg(NO3)2 CaO 33.(OH)2 Ag2804 PbSOg AgOH
2. CocTaBUTH (1)0pMy.TII)I BBICIINX OKCHUIOB 3JICMCHTOB C IIOPAAKOBBIM HOMCPOM!
1)14,34,41  2)75, 16, 3)33,50,40  4)6, 35,24 5) 21, 25, 32

3. CocTaBUTh MOJEKYJSIpHBIE (DOPMYIIBI OKCUIIOB, TIOJITUCATh XapaKTep OKCHUIA U
COCTaBUTH (POPMYJTy COOTBETCTBYIOIIETO THAPOKCUIA :
1) a3oTa co crenennto okucaenus +1, +2, +3, +5
2) XJI0pa co CTENEeHbI0 OKUCIeHus +1, +3, +5, +7

3) Maprasiia co CTEIeHbI0 OKUCIeHus +2, +3, +4, +7

4. Bemucathb OTOCIBHO 663p33JII/I‘-IHBIC, OCHOBHBIC, KHMCJIOTHBIC 1 aM(I)OTepHBIC

OKCHU/IBL:
A b B I | E XK 3 n
1 [ Na,O | CaO CO, [SOs MgO |N.Os;{BaO |CO MnO;
2 SIOZ Zn0O P205 AgzO N203 Cng MnO MnO, NO
3]1S0; |CO; CaO [BeO Li,O [CrO | Mn,Os | SO; SiO,
4 | Al,03 | BaO SeO, [ CuO ZnO | Cr,03| MnO, | CaO CrOz
5(NO NzOg MnO NOz NagO SOg NOZ FeO PzOs
6 MgO SO, C|205 SIOZ Al 203 CO NO AL203 BaO
/| FeO |SOs Fe,O; | HQO Ca0 |BaO |Ag,O |SOs; PbO
1. Belnucath HEpacCTBOPUMbIE OCHOBAaHMSI M 1IENOYH. J[aTh HA3BaHMUS.
A b B I I E K 3 4!
1 Na;SO;, NaOH [CO; SO;  |Mg(OH), HNO; [Ba(OH), CO  [Cu(OH)
2
2 CsOH  [Cu(OH), H:PO, |NaOH |N,O;  [Cr(OH)/MnO |KOH |H.SiO;
3 H,S0, [CO,  [Ca(OH), |BeO |LIOH [CrO  Sr(OH), [SOs _ [Sr(OH),
4 A|203 Ba(OH)g MgC02 CU(OH)2 Zn0O Cr203 HMnO4 Ca(OH)2K3PO4
5 LIOH HNO; [Mn(OH),NaOH HCI CsOH [Fe(OH); FeO  |P20Os
6 MgSO, SO, LIOH  [H,SiO; |AI(NO3); |ICO NaOH |AL,O; |BaO
7 ICu(OH), | K;CO3; [Fe 03 Hg(NOs),/ICa(OH), Ba(OH)4 Ag.SO, [Ba(OH),KOH
Pazgen 5. KuHernueckue ¥ TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH

NMPOTCKAHUA XUMHYCCKHX pealcum“a

3ajaud  Ha pacyeThl

TEMJIOBBIX 3(PPEKTOB XUMHYECKUX pEakIuid U



ompeiesIeHUe TUIA peakny (1Mo TerIoBOMY 3G (PEKTy: IK30- U IHAOTECPMHUUECKHUE).

1. Kakue cxembl MOKHO Ha3BaTh TEPMOXUMHUYECKUMU YPABHEHUSIMU PEAKIUIN !
a) 2 Hy(r) + O2(r) = 2 HO(x) + 572 xJIx 6) 2 Hy + O, = 2 H,O + 572 x/Ix

B) 2 Hy(T) + O2(1) = 2 H,O(k) T) Hz + O2 — H20 + 572 xJIx

2. Kakas 3anuchk, COOTBETCTBYET SHAOTEPMUUECKON PEAKLINU ?

a) C(1B) + O2(r) = CO2(1) + 394 kI 6) CaCO3 = CO, + CaO — 310 xJIx
3. IIpu cxxuranum 4,351 Metana Beiaenmioch 173 kb Ternotel. Yemy paBeH
teruioBoi A dekt nannoi peakiuu.  CH4 + 20, = CO;, + 2H,0 + Q

4, [Ipu oxucienuu 1t riroko3sl Beieauaock 15,64 k/x tennotsl. OnpenenuTsb
terioBoit a3 dekt peakiuu.  CgH1206 + 60, = 6CO, + 6H,0 + Q
5. TepMoxuMudeckoe ypaBHEHHE PEAKIIUA TOPEHUSI MarHUs

2Mg + O, =2MgO + 1127 k. CKOIBKO TETIOTHI BBIASIUTCS IPU CTOPaHuH 2,41

MarHus.
6. ITpu coxuranum 21 anetuieHa Beiaenuioch 116,0 kJx tennotel. Halinure
TerioBoit ekt ganHou peakuun. 2CoH, + 50, = 4C0O; + 2H,0 + Q

7. Tepmoxumudeckoe ypaBaenue peakunn CHj + 20, = CO, + 2H,0 + 880
K]k

8. Brrancinre KOJIMYECTBO TETUIOTHI, KOTOPOE BBIAEIUTHCS MPH CKUTaHuM 1121
MeTaHa.

Pazgen 7. KauecTBeHHbIe peakunu OOHAPYKEHUS OPraHUYeCKHUX H
HEOPraHUuYeCKMX BelleCTB
[IpakTuueckue 3aqaHus Ha COCTABJIICHHE YPAaBHEHMI peaKIuii OOHApyKEHUS

kaTuoHOB [—V1 rpynmn u aHMOHOB, B T.4. B MOJICKYJISPHOW U MOHHOM (hopMmax.

1. B tpex nponymepoBannbix npobupkax moa Nel ; Ne2 u Ne3 naxopsitcs
pacTBOPBI THAPOKCHUAA HATPHS, XJIOPUAA HATPHS U COJITHOM KUCTOThL. Pacnio3Hath
JIAHHBIE BEILIECTBA.

No Brinonnenue HaOmronenns BriBogbl
OIIBITA
1. || B tpu B npoGupke Nel-
MMPOHYMEPOBAHHBIX | pacTBOp CTal
npoOupKU (b10oJIETOBOTO 1IBETA;

JI00aBUIIH 110
KaruisiM nHankatop || Ne2 — cuHero;
JTAKMYC.

No3 - kpacHoTO

2. B Ttpex mponymepoBanHbix mpoOupkax moa Nel, No2, Ne3 wmaxonsrcs
pacTBOpHl xjopuaa Oapwusi, cynbdarta HaTpus U KapOoHata kanus. Pacmo3Hath



BEIIECTBA, COCTABUTHh YPaBHEHHsI pEaKIUid B MOJEKYJISIPHOM, TIOJHOM U
COKpAIllEHHOM BUJIC.

Ne Brinonnenue HaOmronenuns BriBoinl
OIThITA
2. | Btpu B npobupke Nel- He
MPOHYMEPOBAHHBIX || U3BMEHEHUI;
npoOHpKU
T0OABUIIH TIO Ne2 —BpIman Oemnbli
KarJjsgM pacTBOp 0CaZlOK;
CEpPHOM KUCIIOTHI.
Ne3 — Breienucs ras
Oe3 1[BeTa M 3amaxa.

3. B Tpex npoHyMepoBaHHBIX ITpoOUpKax HaXoaaTcst pacTBopbl BemecTB HC,
Na,COs, BaCl,. Kak, He ucmonb3ys Apyrue peakTUBbl paclo3HaTh BEICCTBA?
Hanummte ypaBHEHUsI peakiiuii B MOJIEKYJIIPHOM, ITOJTHOM M COKPaIlleCHHOM HHOM
BUJIE.

4. B Tpex NpOHYMEpPOBAHHBIX MPOOUPKAX HAXOJATCS XJIOPUJ aMMOHUS, HUTPAT
aMMOHUsI ¥ KapOoHat kanus. [Ipennoxute cxemy pacno3HaBaHUs JaHHBIX BEIIECTB.
Hanummte ypaBHEHUsI peakiiuii B MOJIEKYJIIPHOM, TTIOJTHOM M COKPaIlleCHHOM UHOM
BUJIC.

5. B Tpex npoHyMepoBaHHBIX TPOOUPKAX HAXOASATCS CyIb(dar, XJI0puI u
HUTpaT HaTtpus. Kak y3HaTh, B Kakoil MpoOUpKe HAXOAUTCS CyIbdaT HATPHs?
Hanummvre ypaBHEHUsI peakuii B MOJIEKYJIIPHOM, [TOJJHOM M COKPAlIEHHOM MHOM
BUJIE.

Paznen 8. CTtpoeHue U CBOMCTBA OPraHUYeCKHUX BelleCTB

e  3ajgaHus Ha COCTABJIEHUE Ha3BAHUM OPraHUYECKUX COCIMHEHUH 110
TPUBHAIBHON WJIM MEXIYHAPOAHON CUCTEMATUYECKON HOMEHKIIATYpE

e HazoBuTe mnpHBEACHHBIE HWXKE YIVIEBOJOPOJAbl IO MEXIYHAPOIHOM

HoMmeHknatype IUPAK:

CH;
CH- |

|

CHy— O3 — CHy — CHe CHi CH;-CH,-C — CH - CH,0H

CH; CH; CH;
CH; — CH, CH, - CH; CH;
| |
CH;-C - C - CH-CH:—-CHs CH; - C — CH-CH, - CH, - COOH

CH: CHi CHj CH;



2. llpuBegeHHOMY HIKE YIJIEBOJOPOIY JaiiTeé Ha3BaHHE IO HOMEHKJIAType
IUPAC, ykaxuTe CKOJIBKO MEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX M YETBEPTHUUHBIX
aTOMOB  yTJIepoJa COJEpXKHUTCS B ajkaHe. M3omepoM Kakoro yrieBoaopoja
HOPMAJIBHOTO CTPOEHHUSI SIBISIETCS HaHil}-I]BIﬁ yraeBonopoa? Hanmummre ero ¢popmyiy.

a
} ChHy CHy CHy-CHy
HiC~CHy CH H,C-CH-C-CHy
CH,-CH-CH, H,C—CH, ' CH,-CH,
CH;

e 3ajaHUd HA COCTABJICHUE YPABHEHUN XMMHUYECKHX PEAKIHI C ydacTHEM
OpPTraHWYECKUX BELIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHUSI.
1. Hanmummure cTpyKTypHbIE (OPMYJIIbI COSAMHEHUH M0 X HA3BAHUSIM:

a) 2,5-TMMEeTHUITeKCEeH-3;

0) 2-MOHOMETHII-3,5- AUMPOTTMITHOHAH;
B) 2,5 - TUMETHII - 3-HUTPOreKCaH;

r) 2,3-TUXJIOpreKcaHoBasi KUCIIOTa;

1) 2 - aMMHOOYTaH.

2. Hamummure cTpykTypHble (OpPMYJIBI BCEX COCIUHEHUN COCTaBa: HA30BUTE
ITOJIy4YEHHBIE COCIMHEHUS.

a) CeHuo; 0) CsH1;0H; B) CsH11NOs.

° 3amaHusl HA COCTABJICHUE TIOJHBIX W COKPAIICHHBIX CTPYKTYPHBIX
hopMyJT OPraHUIECKUX BEIIECTB OTACIBHBIX KJIACCOB.
3. Harmummute mostHbIE B COKpAIiEeHHbIE CTPYKTYpPHBIE (OPMYIIBI .
2,2,3,4-TeTpaMeTUIITICHTaH 2,3,6-TpuMeTHI-3-3THIITENITaH
2,5-numernnrexcen-3; 2-MOHOMETHII-3,5- TUIPOITUITHOHAH;

2,5 - numeTun - 3-HUTPOTreKcaH; 2,3-IUXJIopreKcaHoBasi KUCI0Ta;
2 -avmuHOOyTaH. 4 - METHWINMHUHTEH-3  2,2-TUMETHIOYTHH -3

2. CocraBbTe CTPYKTypHbIE (OPMYJIBI TpEX AJIKHHOB, KOTOpPHIE H30MEPHBI 2
MeTu0yTagueny-1,3./{aiite um Ha3BaHUS.

° 3agaHus Ha  COCTABJIICHHE YpPAaBHEHUM  XMMHUYECKUX  PEaKIUH,
WUTFOCTPUPYIOLIMX XWMHUYECKHME CBOMCTBA C Y4YE€TOM MEXaHHU3MOB NPOTEKAHUs
JAHHBIX PEAKLIUY U T€HETUYECKOM CBSI3U OPraHUYECKHUX BEIIECTB Pa3HBIX KIJIACCOB.

Bapuanrt 1
1. BsaumopaeiicTBue 2-MeTHINpPONaHa U OpoMa Mpyu KOMHATHOM TeMIieparype Ha
CBETY



1) OTHOCUTCS K peaklMsIM 3aMelleHUs
2) MpOTEKAET MO PaJUKaILHOMY MEXaHU3ZMY
3) TIpUBOIUT K MPEUMYIIECTBEHHOMY 00pa3oBaHuio 1-OpoM-2-MeTumponana
4) IPUBOAMT K MIPEUMYIIIECTBEHHOMY 00pa30BaHUIO 2-OpoM-2-MeTHIIIIPOIIaHa
5) mpotekaet ¢ pa3psiBoM cBsizu C — C
6) SIBJISIETCSl KATAJIMTUYECKUM MPOIIECCOM
2. 3ajaHa cIeyIonas cxeMa MpeBpalieHU BeIECTB:
H,SO, (xonut.), t° v

H;
X —= Ilponanosn-2

HCI Y ,
X — XnopataH —— DITaHOI

Onpenenute, Kakue U3 yKa3aHHBIX BEIIECTB SIBJIAIOTCA BEIIECTBAMU X U Y
3. Hanumwre ypaBHEHUs peakuii, ¢ TOMOIIbIO KOTOPBIX MOYKHO OCYIIIECTBUTD
cieayromue npespanieHud. [Ipu HanvcaHuy ypaBHEHHI peakuidi HCOIb3yTe
CTPYKTYpHBIC (POPMYJIbI OPraHUYECKUX BEIIECTB

1500°C CHsCl, Al 4Cs KMnOs, H* C,HsOH, H*
CH; - Xy 2 CHg — X — Xz — X4
Br, KOH, H,O KMnO,, H* car, t

CHg —» X1 — Xo — C;CHO — X; — nuBuHUI

Bapuant 2
1. BzaumopelicTBre H-OyTaHa ¢ XJIOpOM MPOTEKAET

1) ¢ pa3pbIBOM CBsI3eit B MOJIEKyJie OyTaHa

2) yepe3 00pa3zoBaHUE CBOOOIHBIX PATUKATIOB

3) c npeumMyuIeCTBEHHbIM 0Opa3oBaHueM |-xmopOyTaHa
4) ¢ 00pa3oBaHMEM HECKOJILKUX MOHOXJIOPIIPOU3BOIHBIX

5) ¢ mpoMeKyTOUYHBIM 00pa30BAHUEM YACTHIIBI
6) Ha CBETY WJIY MPU HArPEBAHUU
2. 3aana cleayrolas cxeMa MpeBpaIieHH BEIeCTB:

CH:CH,Cl —— CH,CH,OH —— CH,CHO

H,SO, (xoni.), t°

H,
X —= Ilponanon-2
OHpeI[eJ'H/ITe, KaKHC U3 YKAa3aHHbIX BCUICCTB ABJIAIOTCA BCIICCTBAMU Xu
3.Hamumure ypaBHEHUS peakiuii, C TOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBUTh

cienyromue npespaiieHus. [Ipu HanvcaHuu ypaBHEeHUN peaki UCIIOIb3yUTe

CTPYKTYpHBIE (DOPMYJIBI OPTraHNYECKHUX BEIICCTB
H.0 1500°C  car,t Bry, AIBr NH3,p,t

Al.Cs—> X1 > Xo = X3 5 X4y —» Xs
car,t  Bry, 40° KOH KMnO,, HY

CiHio —» X3y —»  Xy;— 14— qubpombyran — Xz — X4

Pa3nen 9. UcciienoBanue u XuMH4YeCKUil aHAIU3 00beKTOB Ouochepbl

L4 38}13‘11/1 Ha BBIYHMCICHHUC CPCAHCIO 3HAUCHHA SKCIICPUMCHTAJIBHBIX JaHHBIX,



HOTPELIHOCTH.

Bapuanr 1
1. OpHuM U3 METOJIOB OYMCTKM CTOYHBIX BOJA OT Qocdara, mpuMecu KOTOpPOTro
YCWJIMBAIOT POCT OakTepwii, sBisgeTcs ocaxiaeHue uoHa PO4 3— ¢ momousro
KOAryJisIliMY CyJib(paToM aIFOMMHHUS B IENOYHOU cpefie (MpU 3TOM Hoay4aroT dpocdar
HATpUsA, KOTOpBIM 00pabaThIBalOT  XJOPHIOM  KajblMsl C  0OOpa3oBaHHEM
HEPACTBOPUMOIO Ocajika). Hamumure MOJEKyIsIpHOE H HOHHO-MOJICKYJISIPHOE
YpaBHEHHUS MOCIEAHEN peakuy.
2. Cxkonbko rpammoB Na3PO4 nano npubdasuts k 500 1 BobI, 4TOOBI YCTPAHUTD €€
KapOOHATHYIO KECTKOCTb, PABHYIO 5 MMOJIb/1?
3. Kakoe xonmmuecTBo cynbduTa HaTpHUs HE0OXoauMo s AexmopupoBanus 500 m3
BOAbl NPHU KOHLEHTpaluu xjopa 3,5 Mr/n (coaep:kaHhe OCTAaTOYHOrO XJopa He
JIOJDKHO TpeBbImath 0,5 mr/i).

Bapuant 2
1. Ypanenue aMMuaka U3 CTOYHBIX BOJI JOCTUTA€TCSl OKHCIEHHUEM €ro XJOPOM,
OpoMoM U OepToJieToBOM coibio (B mmienouHoit cpene). CocraBpTe ypaBHEHUS
peakuuil OKHUCIEHHS aMMHaka OpoMOM (IPOAYKTHI PEaKIMM HATPUEBas CEIMUTPA,
xJjiopua kKanus u Boja). Kakoit u3 crocoOGoB Oosiee O€3BpelieH B IKOJIOTHYECKOM
OTHOIIEHUHN?
2. Yemy paBHa >KECTKOCTb BOJbI, €ciaM g ee ycrpaHeHuss K 50 11 BOAbI
noTpebdoBanock npudasuth 21,2 r kapboHara HaTpus?
3. BblunciauTe MpOLEHTHOE COJEp)KaHHWE aKTUBHOTO XJOpa B XJOPHOM H3BECTH
3CaCl20-Ca(OH)2:5H20.

e 3ajauu Ha BBIYHCIICHUE CPEIHErO 3HAUCHUS SKCTIEPUMEHTAIBHBIX JaHHBIX,

HOTPELIHOCTH

1. Ilpu BBIMONHEHUM aHAM3a M pacyera MacChbl MCKOMOI'O KOMIIOHEHTa B
aHanu3upyemor mnpoOe ObUIM MOJYy4YeHbI cienyromue pesynbrarsl, r: 0.239276,
0.238723, 0.23876, 0.23091, 0.23801, 0.23988, 0.2405. To4HOCTH OIpeACICHUS
coctaBisiia 0.001. OkpyrnuTh pe3ynbTaThl ¢ YY€TOM 3HAYMMOCTH, MPOBEPUTH Ha
COOTBETCTBHE €IWHUYHBIX PE3yJbTaTOB OOIIEd COBOKYIHOCTH, IPOBECTH
CTATUCTUYECKYIO0 00pabOTKY U MPECTaBUTh PE3yJIbTaT aHAJM3a.

2. Ilpu BBIIOSHEHWMM aHaAJIM3a W pacueTa MacChl MCKOMOTO KOMIIOHEHTa B
aHaNM3UpyeMor mpoOe ObUIM MOJY4YEHBI ClEIyIoUMe pe3ybTathl, r: 2.393, 2.382,
2.384, 2.380, 2.39298, 2.3908, 2.58324. Tounocts onpenenenusa cocrtasisiia 0.001.
OKpyrauTh pe3ysbTaTbl C YYETOM 3HAYUMOCTH, IPOBEPUTH HAa COOTBETCTBUE
eIMHUYHBIX PEe3yJbTaTOB OOIIEH COBOKYIHOCTH, MPOBECTU CTATUCTHUYECKYIO
00palbOTKy U MPEICTaBUTh PE3yIbTaT aHAIN3A.



3. Ilpu BBINOJHEHWH aHaANIM3a U pacyeTa MacChl MCKOMOTO KOMIIOHEHTa B
aHANMM3UPYeMOoi MpoOe OBLTH MOTyUYeHBI cieayromue pe3yabratsl, T: 0.0993, 0.0862,
0.0876, 0.0878, 0.90298, 0.9089, 0.0862, 0.0804. TouHOCTH oOmpeHEICHUS
coctaBisia 0.001. OxkpyrnuTh pe3ynbTaThl ¢ Y4€TOM 3HAYMMOCTH, MPOBEPUTH Ha
COOTBETCTBHE  €JAMHUYHBIX PpE3yJbTaTOB OOIIEd COBOKYIIHOCTH, HPOBECTU
CTaTUCTUYECKYI0 00pabOTKY M MPEICTaBUTh PE3yJIbTaT aHAIN3a.

4. Ilpn KOMIUIEKCOHOMETPUUYECKOM OMNPEIEICHUN OOIIe MKECTKOCTHU BOJbI B
MPOILIECCE TUTPOBAHUSA TMOJIYUYEHBI clieayromue pe3yabratel, M. 10.25, 10,05, 10.10,
9.90, 9.85, 7.10, 10.15. Konnentpauus crangaptHoro pactsopa OJITA pasHa
0.09452 monw/n (COJTA), o6bem amukBoThl Boasl 50.00 M (VH0). Jlng kaxmoro
o0beMa paccuuTaTh >KECTKOCTh. VICKIIOUUTH TpyOble €NWHUYHBIE PE3YJIbTaThl
[IpoBecTH cratTucTUUECKYI0 00pabOTKY U MPE/ICTABUTh PE3yJIbTaT aHAJIU3A.

e3ajay Ha OINpEJCICHHE METaUIOB, HEOPraHMYECKUX aHHUOHOB H
OpraHWYECKUX BEUIECTB B TEXHUYECKOM BOJIE PA3HOIO HA3HAUCHHUSI.

1. OGnapyxeHne HOHOB Pb%+ .

B mpoOupky BHecan 1-2 M wHcciienyemMoro pactBopa M 1o0aBui 1 karuiro
cBexenpuroronieHHoro 0,2% pactBopa cyiabpuna HaTpus. B mpucyTcTBUM HMOHOB
CBHHIIa 00pa3yeTrcs YepHbIN 0caioK. Peakius uaeT no ypaBHEHHIO:

Pb?*+ S = PhS

2. OGnapyxenue noHos xene3a (Fe2+)

I'excanmanodeppar (II1) xanusi, B kucinoi cpene obpaszyer ¢ kaTuoHoMm Fe
0CaJIOK TypHOYJIEBOM CUHH TEMHO-CUHETO 1IBETA. Peakus uaeT no ypaBHEHUIO:

K*+ Fe?"+ [Fe(CN)s]s = KFe[Fe(CN)g]4
K 1 mi uccmenyemoii Boabl q00aBwi 2-3Kallld pacTBOpa CEPHOM KHUCIOTHI U 2-3
KaIld PacTBOpa PEaKTUBA.

3. OOHapyxeHue noHoB xene3a (Fe3+)

I'excanmanodeppar (II) kanusB cinabokucmoii cpeze ¢ katnonoM Fe oOpasyer
TEMHO-CUHUH 0CaI0K OepIMHCKOMN Ja3ypu. Peakius uaeT no ypaBHEHUIO:

K* + Fe3*+ [Fe(CN)g]s = KFe[Fe(CN)s]

K 1 mn uccnenyemoi Boabl mpuOaBmil 1-2 Kamiv pacTBOpPa COJIIHOM KUCIOTHI U 2
KaIlId pacTBOpa peakTHBa.

4. O6napyxenue nonos meau(Cu?").

B dapdopoByro uamky momectuth 3-5 M uCCIEAyeMOW BOJBI, OCTOPOMKHO
BBIIAPUTH JIOCyXa W Ha mnepudepuilHyl0 dYacTh TMSTHA HAHECTH  Karllio
KOHIICHTPUPOBAHHOTO pacTBopa ammuaka. llosiBleHHMe HMHTEHCMBHO CHHEH WIH
QuoNeToBON OKpacKM CBHAETENLCTBYeTe O mpucyTcTsuu Cu?t

5. KauecTBeHHOE oOIpeneeHne XJIOPUIOB.



B npoGupky otbepute S5 Mit ucciemyeMoi Bojibl U 100aBbTe 3 Karu 10%mHoro
pactBopa HUTpaTa cepebpa. [IpubnusurenbHoe coepikaHre XJIOPUI0B ONPEICITUTE
10 OCAJIKy WJIHM MMOMYTHEHHUIO.

KonunuecTBeHHOE onpezienieHne XJI0pua0B TUTPOBAHUEM.
B konwveckyro kon0y mnomectutre 100 mm Bombl, mpubaBpte 1 M 5%
pacTtBopa xpomara kanus u turpyiite 0,05H pactBopoM HuUTpara cepebpa mpu
MOCTOSIHHOM B30aJITBIBAHUHU JI0 TOSBJICHUS CIA00KPACHOTO OKpPAITUBAHUS.
Coneprkanue xJ10pua0B (X) B MI/JI BBIYUCIUTE 110 (HOpMYJIE:

1,773 100 -V- 100 X =

rne 1,773 — wmacca xjopu-
noHOB (mr, skBuBajlieHTHass 1 mm Touno 0,05H , pacTBopa HUTpaTa cepedpa);
V — 00BEM pacTBOpa HUTpaTa cepedpa, 3aTpauyeHHOT0 Ha TUTPOBAHUE, M.

6. KauectBenHnoe omnpeneneHue CyiabhaToB.

B npo6upky Bneiite 10 M ucciemyemoit Bojibl, 0,05 M1 CONSIHOM KUCTOTHI U

2 mu1 5%Horo pactBopa xJjiopuaa 6apusi, nepememnnaite. [1o xapakTepy BbIIaBIIETO
OcaJiKka OmpeAeInTe OPUESHTUPOBOYHOE COJIep)KaHne CYIb(aTOB: MPU OTCYTCTBUH
MyTH KOHLIEHTpalusi CyJb()aTHOHOB MeHee 5 MI/J; mnpu ciabodl MyTH,
MOSIBJISTIOIICHCS HE Cpasy, a uepe3 HECKOIbKO MUHYT, — 5—10 mr/it; mpu cnaboit
MYTH, TOSBIIAIONICHCS cpa3y nocie nodasnenus xiaopuaa 6apus, — 10-100 mr/m;
CWIbHas, OBICTPO oOcedaroniasi MYTb CBUIETEIBCTBYET O JOCTATOYHO BBICOKO
M conepxanuu cyibdarronon (6onee 100 mr/m). IV

4.2.3 TIpakTHKO-OPUEHTHPOBAHHbIE 3a1aHUS
[TpakTHKO-OpUEHTUPOBAHHBIE pacueTHble 3aJaHusl Ha JUCIEPCHBIE CHUCTEMBI,
UCTIONIb3yeMbIE B OBITOBOW M MIPOU3BOACTBEHHOH IEATEIHLHOCTH YETIOBEKA

1. 30J10TO

Haspamue TeMbl Tema 1.2. «Ilepuonnyeckuii 3akoH u tTadbnuua J[. 1.

MeHeneeBa»

PesynbTaT 00ydueHus [XapakTepu3oBaTh XUMUUYECKHUE DIEMEHTHI B COOTBETCTBUH
C UX IMOJIO)KEHHUEM B ITIEPUOJUYECCKON CUCTEME XUMUYECKHUX
hnemenToB /(.M. Mennaeneena

OO1me KOMIIETEHITUH OK 01, OK 02

Jlo cepenunbl 50-X TOIOB MPOILIOTO CTOJETUSI CYUTAIM, YTO 3TOT METAJ -
OJIMH U3 CaMBIX MaJIOTIOJIE3HBIX METAJUTOB. Paau o0agaHus S TUM METalIOM BEJIMCh
BOWHBI, MOPa0OIIAIUCh TOCYIapCTBa, ChIH yOUBAeT OTIa, OpaThsi yOUBaJIM cecTep,
JIEeTH CBOMX Mareped. ['mOmm 1enple HaApOJbl, MPEeBpalmaIuCh B IyCTBIHA
MJI0JIOPOJHBIE Kpasi, TOTOKAMHU JIMJIACh KPOBb M IIEJILIMU PEKaMHU - CJE€3bl M TOT.



CKoJbKO JIFofIeH MOru0I0 U CKOJIBKO elle MoruoHeT B 60pb0e 3a 00iajaHue STUMHU
METaJUIOM, 3HaeT, HaBepHoe, oAuH bor. UTo ke 3T0 3a KPOBOKATHBIN METAILI?

. HazoBute meramni.

. CocTaBbTe IEKTPOHHYIO (POPMYITY ATOTO aTOMA.

. [lonoxxenne B Tabaune .M. MenaeneeBa 3Toro MeTasia.

. OnummuTe XMMHYECKIE CBOMCTBA ATOr0 METaJla.

. Onummte puU3nYecKre CBOMCTBA ATOI0 MEeTala.

. MOHO JI1 3TOT METaJ1 UCIIOJIb30BaTh B KAUECTBE AJIEKTPUIECKUX TPOBOJOB?
. I'ie npumenseTcs 3ToT MeTas?

o NO Ol WDN K-

. MO>XHO 1 M3 3TOro MeTaJijia JeJaTh MpoBoaa’?

2. MeTa/lIbI 1 HEMETAJLIIBI

Haspamue TeMbI Tewma 1.2. «Ilepuonnyeckuii 3akoH u Tadbmuna J[. 1.

MeHeneeBa»

PesynpTaT 00yuenus [XapakTepu3oBaTh XUMHUUYECKHUE DJIEMEHTHI B
COOTBETCTBHH C UX MOJIOKEHUEM B IMEPUOJAYECKOMN
CHUCTEME XMMHUUYECKHUX 3y1eMeHTOB J[. 1.
MenpaeneeBa

OO011e KOMIEeTEHIINN OK 01, OK 02

MNepemeHa, nepemeHa
3anmBaeTca 3BOHOK

HakoHeL, — TO OH 3aKOHYEH,
Hapgoeanvsbi ypok!

[epHyB cepy 3a KOCUYKY,
Mwumo marHum npobexkan,
Wopa n3 knacca ucnapuncs,
ByaTto BoBce He 6biBan.

®TOp NnogyKer cnyyanHo soay,
XN10p YYXKYHO KHUXKKY Cben.
Yrnepog Bapyr ¢ BOAOPOAOM
HeBnamnmkKolo cTaTb ycnen.
Kanui, 6pom, B yrny gepHyTbCA:
He noaenAT aneKTpoH.
Kucnopop — wanyH Ha 6ope
MuMO NpocKaKan Bepxom.



1. Hantucatp s5ieKTpoHHBIE (POPMYIIBI BCEX 3JIEMEHTOB

2. JlaTh XapaKkTepHCTUKY UX MOJIOKEHUs B Tabnuie MeHnneneesa.

3. PacnonoxuTe naHHBIC BELIECTBA B MOPSAKE YBETUUYCHUS UX aTOMHBIX Macc.

4. BpIMUIIKTE 3J€MEHTHl HEMETAJUIBl U PACIONOKHUTE UX B MOPSJIKE yBEINYCHUS
aTOMHOTI'O pajuyca.

5. MOXHO JI1 U3 3TUX METAJUIOB JAeNaTh MPOBoIa?

3. Mo.Jioko

HasBamie TeMbI Tema 1.3. «/lucnepcHble cuCTEMBI U PaKTOPHI UX

YCTOMYUBOCTH»

P€3YJII>T3T 06yquI/151 PaznnuaTth HCTUHHBIC PaCcTBOPLI, KOJUIOMAHBIC
pPaCTBOPBI U I‘p}I6OI[I/ICHepCHI>I€ CHUCTCMBbI Ha OCHOBC
XUMHWYCCKOT'O SKCIICPUMCHTA

OO01mme KOMIETEHIINT OK 01

[TogouB KOpOBY, X03sliiKa HAJIMJIA B TOPIIOK 2 JT MOJIOKA C KUPHOCTHIO 4,6%.
BricniaBmmiicst 3a 1esblid A€Hb TOJICTBIA MYIIUCTBIM KOT MPBITHYJ HA CTOJ M CIIA3AJI
200 r oTCTOABIIMXCA CIMBOK C )KUPHOCTHIO 15%. [InoTHOCTH MONIOKA IPUHATH 3a 1

3
r/cMm”.

1. [ToxcunTaiiTe, MHOTO JIM XKHPaA OCTAIOCH B TOPIIIKE.
2. CKOJIBKO TpaMMOB >KHpa Chel KOT?
3. Omeem: Kot cben 30 r xupa u3 92 r. OtBer: Octanock 62 r, 4TO COCTABUT

YKUPHOCTB, paBHYO 3,4%.

4, @ypauuiuaH

HazpaHme TeMbI Tema 1.3. «/lucniepcHbie cucTeMbl U (PaKTOPBI UX

YCTOMYUBOCTH»

Pesynbrar oOyuenus |PaznuyaTh HICTHHHBIC PACTBOPHI, KOJIJIOUIHBIE PACTBOPHI U
rpyOOIMCIIEpCHBIE CUCTEMBI HA OCHOBE XMMHUYECKOTO
DKCIIEPUMEHTA

OO01Me KOMIEeTEHIINH OK 01

UeTpipe mOApSA CBHEACHHBIX MOPOXKEHBIX 00epHymmuch s Hactu
TeMIIepaTypoll WM aHrMHOM. Bpau Ha3zHaumi €l modyamie MnoJIocKath ropso 2%-m
pacTtBopoM (pypanuivHa.
1. PaccumuTaiiTe Maccy pacTBopa ¢ MaccoBoi jaojen 2%, eciau Kaxaas MU0 BECUT
o 0,5.



2. Ckosibko 250-rpaMMOBBIX CTaKaHOB ATOT'O CPEJICTBA IOMNAJI0 B KaHAIM3AIUIO, €CITH
OBIJIO M3PACXOAOBAHO BOCEMb CTaHIAPTOB dypamminHa 1Mo 10 TaObIeTOK Ka)mablii?
Kaxxnast munroirst Becut 1o 0,5 1.

5. Ay

Ha3Banue teMbl

Tema 1.3. «/lucnepcHbie cucteMsl U (PaKTOPHI UX

YCTOMYUBOCTH»

PGSYJILTaT 06y‘1€HI/IH PaznnuaTth HCTUHHBIC PaCTBOPBI, KOJUIOMAHBIC PACTBOPHI U
Fp}I60I[I/ICHepCHI>I€ CHUCTCMBI Ha OCHOBC XMMHYCCKOI'O
OKCIICPUMCHTA

OO01IMe KOMIIETEHIIAN OK 01

«JTtanoHHOe» |2-mUTpOBOE BEAPO HECUIbHAA CTPYS BOJBI 3alOJHSIET 3a
MUHYTY. BBl IpoCTOSIIM MO AyIIEM 5 MUH.

1. CKOJIBKO JTUTPOB BOJIBI YOEKAJIO B KaHATU3AIUIO?
2. Kaxkas Boga cuuraercsa mIMTHEBOM ?
3. MO>KHO JTU MBITBCS TEXHUYECKOI BOION?

Omeem: 60 1. (ITOrO € TMXBOM XBATUT, YTOOBI AKKYPATHO BHIMBITH CJIOHA.)
6. Ctupka.

HazpaHme TeMbI Tema 1.3. «/lucniepcHbie cucteMbl U GaKTOPBI UX

YCTOMYUBOCTH»

Pesynbrat oOyuenus |PaznuyaTh HCTHHHBIC PACTBOPHI, KOJIJIOUIHBIE PACTBOPHI U
rpy0oaucriepcHble CUCTEMbI HA OCHOBE XUMHUYECKOTO
DKCIIEPUMEHTA

OO01mme KOMIIETEHIINT OK 01

VYxons Ha paboty, Mmama nopyumia Kcromie noctupath THOIb U CBECTH MSATHO
OT Pp’KABYMHBI JUMOHHOM Kuciotou. [lokomaBmmce B KHHre «J{oMOBOICTBOY,
Kcroma nossna, 94to HY:»XKHO NPUTOTOBUTH 10%-i pacTBOpP KHMCIOTHI U NOTPY3UTH
TyJa Ha 30 MHH TKaHb C PYKABBIM IISITHOM Pa3MEpPOM C €€ JIAJIOMIKY .

1. Bbynp BB Kcromieit, ckoJIbKkO B3ssd ObI BOABI M KUCIOTHI JIJISI IPUTOTOBIICHUS
pactBopa?
2. N3 xakoro Marepuaia caeaaHa eMKOCTb, B KOTOPOU BBIBOAUIMN OBbI IIATHO?

3. Ilpuromutcs a1 3TOT OMBIT B Balei Oyaymien mpodeccuu?

7/.IloBapeHHasi cOJIb

Haspanie TeMbI Tema 4.2. «OU3UKO-XUMUYECKUE CBOMCTBA
HEOPTaHUYECKUX BEIICCTBY



Pesynbrat oOy4enus |YcCTaHaBIMBATH 3aBUCUMOCTD (PU3UKO-XUMUYECKUAX
CBOMCTB HEOPTaHUYECKUX BEIIECTB OT CTPOCHUS
ATOMOB M MOJIEKYJI, & TAKXKE THUIA
KPUCTAJUIMYECKON PELIETKHU.

OO0mpe KOMIIETCHIINHI OK 01, OK 02

N3BectHO, 4yTO B MHpe ao00bIBaeTcs mnpuMepHo 100 MWITHOHOB TOHH
IIOBAPEHHOM COJIM B roj. Ha nuiessie HyKIbl paCXOLyETCS OKOJIO OJHOU YETBEPTON
qacTH 3Toro konudecrsa. Kyna xe uaer ocranbHas coib?

[ToBapeHHasi COJb COBEPIICHHO HEOOXOJUMa IPH IPOU3BOJCTBE MSCHBIX U
pPBIOHBIX ~ KOHCEPBOB, OHA HCIHOJB3YeTCS B  METAJUIyprU4eCKOW  OTpaciu
IPOMBIIIIEHHOCTH, NpU 0O0pabOTKE MEXOB U pa3Iu4HbIX KOX, B Ipolecce
IIPUTOTOBJICHUS MBUIA, UJET IS IOJTyYEHUS KAIbIIUHUPOBAHHOW COJbI, IPUMEHSIETCS
B MeaunuHe. OCHOBHOW  MOTpeOMTENb COJMM -  XUMHUYECKas  OTpacib
IPOMBIIUIEHHOCTU. B 3TOl 00nacTu MCHoJib3yeTcs HE TOJBKO cama CoOJib, HO U
JJIEMEHTHI, COCTaBJAIONIME €e. B mpouecce 3ieKTpoin3a €€ pacTBopa I0JIydaroT
XJIOp, BOJOpPOA M enkui HaTp. M3 pacTtBopa €IKOro HaTpa IOJIYy4YarT TBEPAYIO
1IEN0Yb - KaycTUK. COenHsSA BOJOPO C XJIOPOM, MOJTYYAOT COJSIHYIO KUCIIOTY

3aganue:

COCTaBbTE YPABHEHUS, OIIMCAHHBIX B TEKCTE PEAKLIHIM

8. AMMHaK

Hazsanue TeMbl Tema 4.2. «DU3HUKO-XUMHUYECKHE CBOMCTBA

HCOPIraHNYCCKHUX BCIICCTB»

Pesynbrar 0Oydenus |YcTaHaBIMBaTh 3aBUCUMOCTh (PU3UKO-XUMUYECKUX
CBOMCTB HEOPTraHUYECKUX BELIECTB OT CTPOECHUS
aTOMOB Y MOJIEKYJI, & TAKXKE TUIIA
KPUCTALUINYECKOUN PEIIETKU

OO0mue KOMIICTCHITUH OK 01, OK 02

[Tocne ypoxoB Muina nogomén k Ilere u mpoTsHys1 eMy YHCTBIHM JIUCT OyMard.
DTO - MUCHbMO, HAllUCAHHOE HEBUIMMBIMHU YEpPHUJIAMHU, - cKa3an oH. [lomepxu ero
HaJl YalIKOM C HAIIATBIPHBIM CIUPTOM, W Thl YBHUJMIIbL, YTO TaM HamucaHo. [leTs
MPUILENT JIOMOM, B3sJI B aAITEYKE HAIUATBIPHBIA CIUPT, MEPEIWI €ro B YAIIKy HU
nojepkajl Haa Hed nuct Oymaru. Ha Oymare nelCTBUTEIBHO TMOSIBHICS TEKCT
MaJIMHOBOTO mBeTa. M 3To ObUIO perieHue qoManiHel 3amadn mo mareMmaruke! Ilers
nobexxan 3a TeTpaabio, 4yTOOBI mepenucath Tyna pemenue. Ho moka o Oeradn,
HaJMNHUCh ucuesia. Ilepen HUM CHOBa OBLI YUCTBIN JIUCT.
1. Kakumn "yepHunamMu" OBLIIO HAIMCaHO MHUCHMO?



2. Yro Ilers pomkeH Obul chaenarb, 4YTOOBI HAJNUCh CHOBA IOSIBUJIACH?
3. UTto HY>XHO clienaTh, YTOOBI HAAMKUCH MOSIBUIIACH U OOJIbINE HE Hcue3ana?

4. . Kakyio KpUCTAJUTMUECKYIO PEIIETKY MIMEET aMMHUAK?

5. Kakoii Tun cBsi3u B MOJIEKyJle aMMHaKa?

6. OnummMre NpUMEHEHNE aMMHUaKa B OBITY.

9. Mon

«
Haspane TeMbl Tema 4.1 «Knaccudukamnus, HOMCHKJIATypa U

CTPOCHUC HCOPIraHNYCCKUX BCUICCTB»

PesymbTat 06ydeHus KitaccugunmpoBaTh HEOPraHMUECKUE BEIIECTBA B

COOTBCTCTBHH C UX CTPOCHUCM

OO011e KOMIEeTEHIUN OK 01

Ha 6enyto canderky mposauiau o1, TOMbITATUCh BEIBECTH €TI0 C TOMOIIIBIO
orOenuBarens «Ilepconby, 3aTeM XJI0pHask U3BECTh, HO MISATHO HE MUCUE3JIO.

UToO0BI yanuTh MITHO, KAKOE CPEACTBO HAJIO UCTIOIB30BATHCS C OKUCIUTEIbHBIMU
WJIM BOCCTAHOBUTEIBHBIMU CBOMCTBAMU?

3agaHue:

Hanummre kadeCcTBEHHYIO peaKIdio Ha ONpeiesicHue oaa?

Onuiure npUuMeHEeHre oJia B OBITY.

B xakux npoykrax conepkuTcs noxa?

Kakyto kpucTtammmueckyro pemeTky umeet noa?

Kakoi1 Turm cBsi3u B MoJiekye noaa?

bW E

10. «CoenHeHHS CepbD»
Tema 4.1 «Knaccudukanms, HOMEHKIIaTypa U CTPOCHHUE

Ha3Banune teMbl
HEOPTaHUYECKUX BEIIECTB»

PesynbTar 06ydeHus KiraccupunmpoBaTh HEOPraHMUECKHE BEIIECTBA B

COOTBCTCTBHH C UX CTPOCHUCM

OO01mme KOMIIETEHIINT OK 01

Ha 3aHATHSIX XMMHYECKOIO KpyXKa YYalluecsi HCCIEJOBaIM IPOCTOE
BEILECTBO >KEJITOTO LIBETA, HEPACTBOPUMOE B BOJIE.

[Ipy cokMraHuM 3TOro BeEIIECTBAa B KHUCJIOPOJE 00pa3oBajics ra3 C pPEe3KUM
3amaxoM. Korjga ras pactBopsiid B BOJ€, NOJIydaliCd PacTBOpP, B KOTOPOM OKpacka
JaKMyca CTaHOBWJIAach KpacHoW. Eciam ke B koyi0y ¢ Ta3oM HajduBalud pPacTBOP
THAPOKCHJIA HATPHUsI, TO 3alax ra3a ObICTPO ucyesal.

1. Omnpenenure COCTaB UCCIETYEMOr0 BEIIECTBA U 3aMMIINTE €r0 Ha3BaHUE.



2. CocraBbTe 3 ypaBHEHHUs PEaKIUi, KOTOpPbIE ObUIM MPOBEACHBI YUYAIIUMUCS B
IIPOLIECCE €T0 PACIO3HABAHMS.

3. Kakyto kpuCTaIIIMYEeCKyI0 pemeTKy nMeeT cepa’?
4, Kakoil TUII CBSI3U B MOJIEKYJIE CEpbI?

11. Kap6okcurepanusi

HasBaHue TeMbl Tema 4.1 «Knaccudukanus, HOMEHKIATypa U

CTPOCHUC HCOPTAHNUCCKUX BCHICCTB»

PGSYJILTaT 06y‘ICHI/IH KHaCCI/I(bI/IHI/IpOBaTL HCOPTraHNYCCKHC BCIIICCTBA B

COOTBCTCTBUHU C UX CTPOCHUCM

OO011e KOMIEeTEHIINN OK 01, OK 02

A 3HaKOMO JI1 BaM MOHATUE «KapOokcuTepanus»? B TepaneBTHYeCKuX LEsIX
UCIIOJB3YIOT Ta3000pa3Hoe BemiecTBo. [10 3Toi npuurHe moJ00HYI0 METOIUKY
Ha3bIBAIOT «TA30BBIMU YKOJIAMI». JTa METOAMKA UCIIOJIB3YETCS IS JICUCHHUS
CEPJIEYHO-COCYIUCTHIX 3a00JI€BaHU, TOBBIILICHUS 3JJACTUYHOCTU KOXHU. [loBbIIEeHNE
COJIEpKaHUs ATOTO T'a3a B KPOBU TOBOPUT O HEKaueCTBEHHON (pyHKLMU KpoBH. Camoe
YAUBUTENBHOE, YTO OHO HCIIOJIB3YETCS B TBEPAOM BHUJIE B ITHUILEBOU
IPOMBIIUIEHHOCTH JJI XpaHEHUs U IEPEBO3KU MTPOIYKTOB: PBIObI, Msica,
MOPOKEHOTO.

3ananue. BeiGepute oquH NpaBUIIbHBINA OTBET:

1. O kakom BelIecTBe HAET peub?

A) yriekuciblii ra3 b) kuciopon B) aMMHak

2. Kakumyn XuMHUYEeCKUMH CBOWCTBaMHU 00J1a/1aeT 3TO BEIIECTBO?

A) KucnotaeiMu  B) ocHOBHBIMH  B) aM(OTepHBIMU

3. C ueM MOXKeT BCTYIaTh BO B3aUMOICHCTBUE?

A) ¢ BOJIOIi, OCHOBHBIMH OKCHJIAMH, IIEJI0YaMHU, HEKOTOPBIMHU COJISIMU
b) ¢ Bo#oM, KUCIIOTHBIMHA OKCHJIAMH, LIEJI0YaMH, HEKOTOPBIMH COJISIMU
B) ¢ BOIOI, KHCIIOTHBIMH OKCHIaMH, KUCJIOTaMHU, HEKOTOPBIMH COJIIMHU
4. C noMomiblo KaKoro BEIIECTBA €ro0 MOKHO OOHAPYKUThH?

A) ®enondranenna b) OpoMHOI BOJIBI B) H3BECTKOBOM BOIbI

5. [IpuBenuTe GakThl, KOTOPHIC TOKA3BIBAIOT OTPUIIATEIHLHOE BIIUSHHE
3TOr0 ra3a Ha JKEJIYI0YHO-KUIIEYHBIA TPAKT YEJIO0BEKA.

12. IlosyyeHue xJjopa



Ha3Banue TeMbl

Tema 5.2. TepMoauHAMUUECKHUE 3aKOHOMEPHOCTH
[MPOTEKAHUSI XUMUUYECKHUX peakunil. PaBHoBecue
XAMHUYECKUX PEaKIUn

Pe3ynbTaT 00yueHus

HCCHGI{OB&TB BJIMAHKUC NU3MCHCHHA KOHIOCHTPpAaI
BCIICCTB, PCAKIINH CPCAbl U TCMIICPATYPEI HA CMCIICHUC
XHUMHUYCCKOI'O PaBHOBCCHUA

OO01IMe KOMIIETEHIIAN

OK 01, OK 02

B 1867 romy [ukonom Obul pa3paboTaH METOJl TMOJYUYEHHS XJIopa
KaTaJJUTHYECKUM OKHCICHHEM XJIOPOBOAOPOJA KHCIOpoaoM Bo3ayxa. llporecc
JInKoHAa CeTOMHA WCMOJB3yeTCcs TPU PEKyNepaludy XJIopa €3 XJIOPOBOAOPOJA,
SBJIAIONIETOCS MMOOOYHBIM MPOAYKTOM TPH  IPOMBIIUIEHHOM  XJOPUPOBAHHUU

OpPraHUYECKUX COCITMHECHUM.
VYcTaHOBUTE COOTBETCTBUE MEXAY (PAKTOPOM M CMELIEHUEM PABHOBECHUS IS

peaKkuy, ypaBHEHHE KOTOPOH
AHCI(1)+02(1) <> 2H,0(1) +2Clo(T) + Q

dakTop ITomoxeHne paBHOBECHS
A) TloBslilIeHHE TEMIIEpaTyPhI 1) Cmecturcs BrpaBo
b) YBenuuenus naBineHus 2) CMecTUTCS BJIEBO

B) YBennuenue konuentpamuu O 3) He usmenurcs

I') Ymenbienne konnentpanuu HCI

J1) IlpumeHeHue kataauzaTopa

13. OTtniaen

Ha3Banune teMbl

Tema 5.2. TepmMoanHaMHUUECKUE 3aKOHOMEPHOCTH
[MPOTEKAaHUs] XUMUUECKUX peakunil. PaBHoBecue
XUMUAYECKUX PEeaKIUn

Pesynbrat oOy4yeHus

HCCHCI[OB&TB BJIMSIHUC U3MCHCHUA KOHICHTPAIUN
BCIUICCTB, pCaKIH CPCAbl U TCMIICPATYPhI HA CMCIICHHUC
XUMHUUYCCKOI'O paBHOBCCHUA

OO01mMe KOMIIETEHIINT

OK 01, OK 02

DOTWIIEH— JIETKO BOCIUIAMEHSIONIUICA TOPIOYMI ra3; MHOTAA NPUMEHSETCS B

HHIraJnuiax B KA4YCCTBEC aHCCTCTHKA. OOBIYHO HE OKa3bIBACT HUKAKOT'O TOKCHYECKOTO

BO3I[CI>1CTBH$I, OIHAKO ITOCJIC €TO BABIXAHUA Y OOJBHBIX YaCTO pa3BHUBACTCA TOLIHOTA

U pBOTAa. YCTAaHOBHUTE COOTBETCTBHE MEXIY (HDaKTOPOM U CMEIIEHHWEM PaBHOBECHUS

JUTs1 peakiuy, ypaBaenue kotopoir CoHg(r) <> CoHa(r) + Ha(r) - Q

daxrtop

[TosoxeHnue paBHOBECHSs

A) IloBblllieHuEe NaBICHUS 1) CmecTuTCs BIIpaBo

b) YBenunuenue temneparypsl 2) CmecTuTCs BJIEBO




B) VBenuuenue konnentpanuu CoHa 3) He uzmenurtcs

I') Ymenbienne konnentpanuu CoHg

J1) llpumeHeHne katanuzaTopa

14.CepHblii aHTHAPU]

HazBanue TeMbl Tema 5.2. TepMO,Z[I/IHaMI/ILIeCKI/Ie 3dKOHOMCPHOCTHU
IMPOTCKAHUA XUMHUUYCCKHUX peaKuHﬁ. PaBHOBecue
XUMHNYCCKUX peaKuHﬁ

I/ICCJIe,HOBaTL BJIMAHNUC U3MCHCHHA KOHOCHTpAaIUN
BCIICCTB, pCAKIINHN CPCAbI U TCMIICPATYPhI HAa CMCIICHUC
XHUMHUYCCKOI'O PaBHOBCCHUA

Obrie KOMTETEHIMHI |- 01, OK 02

Pesynbrat oOyueHus

Oxucnenne SO, B SO3 B MPUCYTCTBUHM KaTaim3aTopa — okcuaa BaHaaus (V):
[TonydeHHBI OJIEYyM MEPEBO3AT B KEJIE3HBIX IUCTepHax. M3 osieyma moiaydaroT
CEpPHYIO KHUCJIOTY HY>XKHOM KOHIIEHTpalluM, MPUIMBasi ero B BoAay. ns cMemenus
XUMHUYECKOTO paBHOBecusi oOpatumoit peakiuu 2SOy(r)+02(1)2S03(r)+Q B
CTOPOHY UCXOJIHBIX BEIIECTB HEOOXOAUMO:

1) YBenuuuTh IaBJICHUC
2) TIoBBICHTB TEMITEPATYPY
3) [loHu3uth TeMiepaTypy

4) BecTu katanuzaTop

15. Byraauen

Tema 8.3 «OpraHuveckue BEIIECTBA B
PKU3HECITCIILHOCTH YCIIOBEKAY
OO00CHOBBIBATh 3HAYCHHUE U TPUMCHEHHUE OPTaHMYSCKUX

HasBanune teMbl

Pesynbrat oOy4eHus
BEIIECTB B OBITOBOW W TIPOU3BOJICTBEHHOM JIEATECILHOCTH

OO011e KOMIEeTEHIINN OK 01, OK 02

B mavame XIX Beka B AHIMNIMM CTAJM MOJHBIMH IUIAINM U3
BOJIOHETIPOHUIIAEMON TKAaHM, HA3bIBAEMbIE MAKHHTOIIAMU. JTO HAa3BAaHHE OHU
MOJYyYWJIM B 4YECTh AaHIVIMMCKOro XWMHKa W wu3o0perarens Y. MakunTomia,
MPEITIOKHUBILIETO MPONUTHIBATH TJIAIIEBYIO TKAHb PACTBOPOM HATYPAIBHOTO Kay4yyKa.
OnHako Ha COJHIIE TaKWe IUIallyd CTAHOBWIKMCH JIMIIKUMH, @ B MOPO3HYIO MOTOAy —
JIOMKUMU. DTH HEIOCTATKU YCTPAHWI IPYTOoM Bblaaromuiics anrnuyanud Y. ['ynbup.
1. I[louemy mutaieBasi TKaHb UMEJIa TAKUE HEJIOCTATKHU.

2. [Ipennioxute cmocod ycTpaHeHus uX, MOBTOpuB oTkpbiTHe Y. ['ynpupa.
3.Kak Ha3pIBaeTcsa 2TO coequHEHUE?

4 Hanumure CTpYKTYpHYIO (hOPMYJTy 3TOTO BEIECTBA.

5. I'me mpumeHseTcst 3To BEIIECTBO B HACTOsIIIEE BpeMs?



16.MoJiouHasi KHCJIOTA

Tema 8.3 «Opranunueckue BeIlleCcTBA B
YKU3HEIESITEIHLHOCTH YEIIOBEKA»

Ha3Banue teMbl

PGSYJILTaT 06y‘ICHI/IH OO0O0CHOBBIBAThH 3HAYCHUE H IMPUMCHCHHC

OpPTraHUYECKUX BEIIECTB B OBITOBOM U

OO0mpe KOMIIETCHIINH OK 01, OK 02

[IpoMeKyTOUHBIM MPOAYKTOM OOMEHA Y TEIJIOKPOBHBIX >KUBOTHBIX SIBISETCS
MOJIOYHAs! KMCJIOTA. 3arax 3TOW KUCIOThl KPOBOCOCYIIME HACEKOMBIE YJIABIMBAIOT HA
3HAYUTEIBHOM PACCTOSIHUU.

3ananue

1. IloueMy Hacekombie (KOMaphl) OBICTPO HAXOIST CBOIO KEPTBY?

2. YcranoBute (HOpMySTy MOJIOYHOW KHUCIOTHI, KOTOpasi MOMOTAeT HACEKOMBIM
HaXOJUTh TEIUIOKPOBHBIX UBOTHBIX, €CJIM MAacCOBBIE [OJIA 3JIEMEHTOB B HEH
cocTaBisItOT: yraepoza - 40,00%, Bonopona - 6,67%, kucnopona - 53,33%.

3. CocTaBbTe CTPYKTYpPHYIO (POpPMYITy MOJIOYHOU KUCIOTHL. Ha3oBuTe KHCAOTY
o HomeHkiarype MIOITAK.

4. Ha ocHOBaHHMM CTPOCHMS MOJOYHOM KHCIOTBI CHEJAaWTE BBIBOL O €€
XAMHUYECKUX CBOMCTBAX.

5. Haliqute B WHTEpHETE WIM JAPYTUX HCTOYHHKAX HWHQOpMaIuoo o

IMPUMCHCHHUHU MOJIOYHOM KMCJIOTHI.

8.2.2. 3ananus J1a60paTOpHBIX padoT

OobOopynoBanmne Jgadoparopuu U padoyux MecT JadOpPaTOPMM: MEH3YPKH,
MUTIETKU-KANEIbHUIIBI, TEPMOMETPBI, MUKPOCKOTI, JTyTbl, TPEJAMETHBIC U TTOKPOBHBIC
CTeKJIa, TUIAHIIETHl JUIS KameJdbHBIX  peakiuii, ¢uibTpoBaibHas Oymara,
MIPOMBIBAJIKH, CTEKJSIHHBIE TPOOWPKH, PE3WHOBBIE MPOOKH, (OHAPUKU, HAOOP
PEaKTUBOB, CTEKJISTHHBIC MAJIOYKH, IITATHBBI I MPOOUPOK; MEPHBIE IUIUHAPHI,
BOPOHKH CTEKJISTHHbIE, BOPOHKH JenuTeNbHble uHapudeckue (50-100 mn), crynku
c mecTukoM, ¢aphopoBbIe YaIlIKH, MUHIETH, (QUIBTPHl OyMa)kHbIE, BaTa, Mapiis,
YacOBbIE CTEKJIA, DJIEKTPOILTUTKH, JIa0OpaTOpHBIC INTATHUBHI, CIIMPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp IS TOYYEHHUSI Ta30B (MU MPOOMpPKA C Ta300TBOHON TPYOKOIN),
JepKaTenu i TPOOUPOK, CKISTHKU ISl XpAaHEHHUS! PeaKTHUBOB, Pa3IaTOYHbIC JTOTKH;

xumuueckue crakanbl (50, 100 u 200 mun); mImaTenun; MUHIETHI; TUTEIbHBIC IIUIIIBI;



CEeKYHJIoMephI (TaliMepbl), MepHbIe pooupku (Ha 10-20 mi) U MepHbIE KOJOBI (25,
50, 100 u 200 wmu), BomsHas OaHs (MM TEPMOCTAT), CTEKJISHHBIC TAIOYKH,
KOHUYeckue KoJiobl Jyisi TuTpoBanusd (50 u 100 Mi1); MHAUKATOPHBIE MOJOCKU JIs
onpenenenus pH u ctanaapTHas MHAUKATOPHAS IIKAJIa; YHUBEPCAIbHBIN UHAUKATOP;
nurnetky Ha 1, 10, 50 ma (wm go3atopsl Ha 1, 5 u 10 mur), GrOpeTKH 11l TUTPOBAHUS,
meaunuHckue mmnpuiel Ha 100-150 mi, nabopaTopHble W/HWINW aHATUTHYECKHUE BECHI,

pH-MeTpbl, CymuabHBIN mKad, u Ip. JabopaTopHOE 000PYyIOBAHUE.

Paznen 2. Xumuueckne peakuuu JlabopatopHas pabora "«Peakiuu rugapoaunsa .

Ha3Banune TeMbl Tema 2.2.
DIEKTPOIUTHYECKAS JUCCOIUALINS M MOHHBIH
oOMeH

Pe3ynbTaT 00yueHus CocCTaBNATb YPaBHEHUA XMMUUYECKUX PeaKLMNU NOHHOTO
obMeHa ¢ y4acTMem HeopraHMYecKkunx BeLecTs BOJTHBIX
pPacTBOPOB

OO011e KOMIEeTeHIINN OK 01 OK2

Bomnpock! aiist nomycka k 1abopatopHoit padbote

a) chopMyIUpyHTE LENb INIAHUPYEMOTO IKCIIEPUMEHTA;

0) oOBsCHHUTE, KaKOW IMPOLECC HAa3bIBAIOT TUAPOJIN30M, KaKOil OH ObIBaET;

B) OOBSICHUTE, KAKUE CYLIECTBYIOT CIOCOOBI J0Ka3aTeIbCTBAa CYILECTBOBAHUSA
T'MIPOJIN3a HEOPTaHUYECKUX U OPTaHUYECKUX BEILECTB;

r) OOBSICHHUTE, KAK COCTABJISETCS ypaBHEHHUE TUIPOIIN3A;

n) oObscHuTe, uto Takoe pH? Kak 3aBUCHUT gaHHBIN MOKa3aTedb OT KUCIOTHOCTH
WUJIM OCHOBHOCTH CpEZbl pacTBOPA;

€) OOBSACHHUTE XOJI BBHIITOJIHEHHS SKCIIEPUMEHTA MO PEIICHUIO KaYeCTBEHHBIX 3a/1a4;
) TMEPEUUCIIUTE OCHOBHBIEC aClEKThl COOJIIO/IEHUSI TEXHUKU O€30MacHOCTH TpH;

€) OOBSACHHUTE XOJI BBIITOJIHEHHS SKCIIEPUMEHTA MO PEIICHUIO KaYeCTBEHHBIX 3a/1a4;

paboTe ¢ arpecCUBHBIMU peareHTamMu (TUAPOKCH]T HATPHS).
[IpoBeneHne ONBITOB

OO6opynoBaHKEe B MOCYa PeakTuBbI

CrexJIstHHBIC TPOOUPKHU 1. PactBop NaOH

2. PactBop Na,SO4

3. PactBop ALCLB

4. PactBop Na,CO3

5. PactBop Cu(OH)2

6. KucaoTHO-OCHOBHBIM MHJIMKATOP

‘ Auroputm npoBeaeHus onbita Nel ’ Bonpocs! 1 3a1anus ’




B Tpex mpobupkax moa HomepaMmu

HaxXOIATCA  PacTBOPHI COJIEH:
XJIOpUJa aJlOMUHUS, Cylbdara HaTpHs,
He

PCaKTHUBaMH,

Tpex

KapOoHaTa

JIpYTUMU
COCTaB KaXJ0W MPOOUPKHU.

HaTpu:. IMOJIb3YCh

OIIpCACINUTC

1. JlaTh 0OBsSICHEHHE POBEACHHBIM
ONBITaM.

2. CocTaBUTh ypaBHEHUS peaKIuH,
POTEKAIOUIUX B MPOOUPKE B
MOJIEKYJISIPHOM U MOHHOM BHJIAX.

AJNropuTM npoBeieHus onbita Ne 2

BOHpOCBI N 3aJaHUsA

YTo npou30UIET, €CIU OXJIAAUTH

pacTBOp KapOOHATa HATPHUS UITU

100aBUTH K HEMY TUJIPOKCHU HATPHUs?

1. Hanute B ipoOupky 1-2 mu pactBopa
KapOOHaTa HATpHs.

2. OmmycTuTh TPOOUPKY B CTaKaH C

OYEHb XOJIOJHOU BOJOU MJIU CHETOM.

3. [IpoBepuTh cpeny pacTBopa npu

MOMOIIIN KUCJIOTHO-OCHOBHOTO

WHJIAKATOPA.

4. JlobaBUTh K pacTBOpy KapOoHaTa
HATPHS THIPOKCHU HATPHSL.

1. Kakoli uHAMKATOD JTydIIe
UCIIOJIb30BATh JJISl OTIPEACTICHUS CPEIb
pactBopa?

2. CocraBuTth COOTBETCTBYIOLIME
YpaBHEHHUS XHUMHUYECKHUX pEaKIUi, B
MOJIEKYJIIPHOM U MOHHOM BHJIax

Anroput™ npoBeaieHus onbita Ne 3

Bonpocsl u 3a1anus

[1po6IeMHBII OTBIT.

1. B oaHy mpoOupKy € pacTBOPOM
cyibdara menu (II) mpunuth pacTBop
THJIPOKCHJIa HATPUSI.

2. Bo BTOpYI0 MpoOUpKy ¢ pacTBOPOM
cyibdara menu (I1) npuiute pacTBOp
KapOoHaTa HAaTpusl.

3. CpaBHUTH 1IBET 00pa3yIOIIUXCS
OCAJIKOB.

4. OOpaTuTh BHUMaHUE Ha BBIJCIICHUE
rasza B OJTHOM U3 MPOOUPOK.

1.CocraBuTh COOTBETCTBYIOIIIHE
YpaBHEHHUS XHMHUYECKHX peakiui, B
MOJIEKYJIIPHOM U MOHHOM BHJIAX.
2.  OnpenenuTh, OTKyJa  MOXET
BBIJICIISITECS DTOT Ta3?

3. IIpoBepuTh Ka4yeCTBEHHBIA COCTaB
rasa ropsuieu Jy4rnHKOMU.

4. OOBICHUTD MPOUCXOJISIICE SBJICHUE.

Auiroputm npoBeieHus: onbiTa Ne 4

Bornpocsl n 3ananust

[IpoGIeMHBIH OIIBIT.

1. OOBSCHUTH MPOUCXOSAIIEE SIBJICHUE.




K pactBopy xiopupga amromMuHus | 2. COCTaBUTh COOTBETCTBYIOIIME
IIPHIINTB PaCTBOP Kap6OHaTa HaTpus. YpaBHCHUS XUMUYCCKUX peaKqu/'I, B
MOJICKYJIAPHOM U HOHHOM BHUAX.

3. OTBETUTH HA BOIPOCHI.

JlJ1s 4ero B MEIUIMHCKOW TTPAKTUKE
UCIIOJIB3YIOT PACTBOP MUTHEBOU COJIBI
JUIS1 TIOJIOCKAHUS TP BOCHAIMTENBHBIX
3aboneBaHusax ropia? Kakosa posib
ruaponusa B npupoje? [louemy
pPacTBOp MbLIa IEHUTCS B BOJIE?

O0OpaboTKa pe3yIbTaTOB:
1. TIpoaHanmu3upoBaTh MOJYICHHE COOTBETCTBYIOIINX PE3yIbTaTOB THIIAM
ruponu3a. CaenaTs COOTBETCTBYIOIINE BBIBOIBI.

2. CdhopmynnpoBaTh BBIBOIBI O 3aBUCHIMOCTH THIIA THAPOIIN3a U KUCIOTHOCTU
Cpenasl pacTBopa

Pasznen 3. [Qucnepcusie cucremsl JlaboparopHas padota "[IpuroroBnenue
pacTtBopoB'.

Ha3zBanue tembl Tema 2.2. DnexTpoiuTHuecKas
JIUCCOITMAIINS. U HOHHBIA OOMEH
Pesynbrat oOyueHus HccnenoBath GU3NKOXUMUYECKHE
CBOIMCTBA UCTUHHBIX PACTBOPOB
OO011e KOMIeTEHIINN OK 01 OK2

Bomnpocks! 11 nomycka k 1abopatopHoit padbote

1. Jlate omnpenenenue KoHieHTpaluu. CrnocoObl BBIPAXXEHUSI KOHIEHTpAIUU
pPacTBOPOB.

2. Uro Takoe compBaThl W THapaThl? Ha KakoM »JTame pacTBOPEHUS OHHU
obpazyrorcs?

3. Uro Takoe pactBopuMocTh? OT Kakux (HakKTOPOB OHA 3aBUCUT?

4. Kakyro Maccy cynbhara Kaius W BOABl HaAO B3sATh g mpurorosieHus 300
rpammoB 20% pactBopa?

5. Ckonbko rpaMMoB Bojibl coaepxutcs B 200 r 40%-Horo pactBopa moBapeHHOU
conu?

[IpoBenenre onbITOB:

OG6opynoBaHue U Mocya PEaKTUBBI

Crakan 600mn pacTBOp XJIOpUIA HATPUS
CrexysiHHAs najlovyKa PactBop kapboHarta HaTpus
Bechl TexHuueckue PacTBop xnopuga kayums
Humusgp 250 M PactBop rumpokapOoHaTa HaTpuUsI
apeoMeTp PactBOp cynbdara maruus




‘ PactBop xsmopuna 6apus

AJNTOpuTM IpoOBeeHUs onbiTa 1

Bonpocsl u 3a1anus

Omnpit 1.ITpuroroButs 500 2 4%
pacTBOpa XJIOPUAA HATPHSI

[1po6IeMHBII OIIBIT.
1.PaccuuraiiTe Maccy HaBECKU U BOJIbI
2. B3BecbTe HaBecKy.

3. PacTBOpuTE HaBEeCKy B BOJIE.

4. IIpoBeprTe KOHILIEHTPALUIO
IPUTOTOBJIEHHOIO PACTBOpPA, H3MEPHUB
IJIOTHOCTB C MOMOUIBIO apEOMETPa

1.ITpuroroBbTE pacTBOP
2.IlpoBepbTe MIOTHOCTH pacTBOPA
3.Paccunraiite abCOMIOTHYIO OMIMOKY
4. PaccunTaiTe OTHOCUTEIBHYIO
OILIUOKY

O6paboTka pe3yabTaToB:

1. Tlpoananu3upoBaTh MOJYUYEHHE COOTBETCTBYIOIIUX PE3YIbTATOB
2. PaccumnTaiiTe abCOTIOTHYIO U OTHOCUTEIBHYIO OIIMOKU

3. ChopmynupyiiTe BHIBO.

Paszgen 3.  JlucnepcHble CHCTEMBI.

AUCIICPCHBIX CUCTCM

"

JlabopaTopHas pabota

Ha3Banue teMbl

Tema 2.2. DnexTpoiuTrieckas
JIUCCOITMAITNS] U HOHHBIH OOMEH

Pe3synbprat oOyueHus

UccnenoBath pU3NKO-XUMUYECKUE
CBOMCTBAa UCTUHHBIX PACTBOPOB

OO01mme KOMIIETEHIINT

OK 01 OK2

Bomnpock! st nomycka k 1abopaTtopHoit pabote

1. Uro Ttakoe cmecu? Kakumu ObIBarOT cMeCcHu?

2. Kakue BeliecTBa Ha3bIBAKOTCS dMYJIbIaTOpamMu?

3. Kakue cucteMbl Ha3bIBAIOTCS AUCHEPCHBIMU?

4.YT10 moka3bpIBa€T CTENEHb JUCIIEPCHOCTH?

5. Uto Takoe MOHOAMCHIEPCHAs U MOIUANCIEPCHAs cucTema?

[IpoBeneHne ONbITOB:

OO6opynoBaHue U Mocyaa

PeakTussl

[IpoOupku

KapOonar kanbius (Men)

PesunoBas mpoOka

0OeH3011

PactBOp copbl

IIOACOJIHCYHOC MaCJIO

BOJIA

pacTBOp KeJIaTHHA

pacTBOp MbLIa

Auroputm npoBeaeHus onbita Nel

Bornpocs! n 3ananust

Omnpit 1. IlpuroroBneHue CycreH3uu

HUccnenosanue




KapOOHAaTa KaJbIHs B BOJ

[TpoOaeMHBIHA OMBIT.
1. Haneiite B nBe mpoOHUpKH MO 5 M
JTUCTUUTAPOBAHHOU BOIBI.
2. B nmepByto npobupky gob6apsTe 1 M
0,5 %-Horo pacTBOpa KeaTUHA.
3. B 06e mpoOupku BHECHUTE HEOOBIITIOE
KOJIMYECTBO MeJia M B30OJITalTe.
4. IloctaBbTe 00€ MPOOUPKU B IITATUB

1. Yto BeI HaOmogaeTe?

2. OnrHAKOBO JIK BpeMs pacCIanBaHUs
B 00enx mpoOupkax?

3. Kakyto ponb urpaer xenatud? 4. 4.
YT0 B JAaHHOM CYCIIEH3UHU SIBJISICTCS
JYcTiepcHor (a3oi u JuCIepCUOHHON
cpenon?

AJITOpUTM NpOBeieHUs onbiTa No2

Bonpocsl u 3a1anus

[1po6IeMHBII OIIBIT.
1. B npobupky ¢ nmpoOkoit Haneite
S M JUCTWUIMPOBAHHOW BOJBI U
nmo0aBeTe 1 M1 OeH307Ia.

1. Yro BBl HAOMIOMa€ETE?

2. Ilocne BcTpsixuBaHWs HAOIIOJANTE
OBICTPOE PACCIIOCHUE CUCTEMBI.

3. M3MeHuIoch Jii BpeMsi pacclioeHust

2. 3arem nobGaBpre 1 - 2 M 2%- | cucTeMbl nocie qo0aBieHus MbLIa?
HOT'O pPacTBOpa MbLa
3. DHEPIruYHO BCTPSIXHHUTE.

Ausroputm npoBeaeHus onbita Ne3

Bonpocsl u 3a1anus

[1po6IeMHBII OIIBIT.

1. B npo6upky Haneiite 5 ma 5%-nHoro
pacTBOpa COAbI

2. lobaBbTe 1 M TOJCOJHEYHOTO
Macia u BcTpsaxHutTe. HabGmronaiite
oOpa3oBaHUE YCTOWYHMBOU IMYJIbCUHU.
3anuniute HaOJI0ICHUS

1.  Yro BBI HaOmOHaETE?
2. Onummre 00pa30BaBIIyIOCS
AMYJIbCHUIO.

O6paboTka pe3yabTaToB:

1. TIpoananu3upoBaTh MOJYYEHUE COOTBETCTBYIOIIUX PE3YIHTATOB

2. ChopMynupyiTe MEXaHU3M CTAOMIU3AIIUU IMYJIIbCUN.

3. ChopmymnupyiiTe BHIBOA.

Pa3nen 4. CTpoenne u cBoiicTBa HeOPraHUYeCKMX BellecTB. JJaboparopHas
pabora «CBoMCTBa METAJUIOB M HEMETAJIJIOBY.

Ha3Banue TeMbl

Tema 4.2. «PUBHKO-XUMUYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIICCTB)

Pesynbrat oOyueHus

VYcTanaBnmBaTh 3aBUCUMOCTD (DU3UKO-
XUMHUYECKUX CBOWCTB HEOPraHUYECKUX
BEILIECTB OT CTPOCHUS aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAJIMYECKON PELIEeTKU

OO01e KOMIETEHIIN

OK 01 OK2

Bomnpock! st nomycka k 1abopaTtopHoit pabote




. I[aTB OIIpCACIICHNEC MCTAJlJIaM.

CriocoObI IMOJYyYCHUA MCTAJLJIIOB.

©NOU A wN R

IIpoBenenne OnbITOB

HazoBute pusnyeckue cBOWCTBa METAIIOB.

Kakue meTamibl B3auMOJEHCTBYIOT C KUCJIOTaMU?
Kakue meTamibl B3auMOJEHCTBYIOT C BOJOM?

Kak B3anMo1€iCTBYIOT METAIIBI C PACTBOPAMU COJIEH.

Urto Takoe kopposust MmeTaiioB? Kakue ObIBalOT TUITBI KOPPO3HH.
Croco0bl 3aIUTHl METAIIJIOB OT KOPPO3HH.

O6opynoBaHue U Mocyjia

PCAKTHBEI

CrexisiHHBIC TTPOOUPKU

HaTPpUU METAILUINYECKUMN

CIIUPTOBKA

MAardauu

JepKaTeIb

MeIb

OKCHJI CBHHIIA

okcu xenesza(ll)

OKCHJI MCIHN

KHCJIOTa CCpHAasil

Kwuciaora congnas

AJITOpUTM NpOBEACHUS OonbITa |

Bonpocsl u 3a1anus

OmnelT 1. OTHOIIEHWE METAIIIOB K BOJIE.

[1po0IeMHBII OTBIT.

1. B mmpokwuii crakaH HaJIeUTe BOJIBI U
[MOJIOXKUTE KYyCOUYEK HATPHSI WITH KaJIusl.

2. lobaBpTe B pacTtBOp 3  Kamenu
thenondranenna.

1.Yt1o0 BBI HaOmIOHAaETE?

2.Kaxk Bener ceOs HaTpmii? Kakoii ra3
BBIJIETISICTCS?

3.0TMeThTe IBET pacTBOpA MOCIe
nobasyienus GeHondraaeuHa.
4.CocTaBbTe YpaBHEHHE PEAKIIIH.

1.B derbipe TPOOUPKH TMOJOXKUTE TIO
KyCOUKY MarHus, aJlOMUHUs, XKele3a U
MEIH U MPUJIEHTE HEMHOTO BOJIBI.
2.HarpeiiTe pacTBOpbI Ha CIIUPTOBKE.

1.00bscHUTE Ha0JIF0JaeMbIe
MU3MEHEHUS B IPOOUPKaXx.

2.CocTaBbTe MOJICKYJIIPHBIC M MOHHBIE
YpaBHEHUS COOTBETCTBYIOIITUX PEAKITHH.

AJITOpUTM NIPOBEACHUS ONbITA 2

Bormpocs! 1 3ananus

Oneir 2. OTHOIIIEHHE METAUIOB K
KHCJIOTaM.




| OGopynoBarue 1 ocya | PeaktuBbl

1.Ilonoxute B mpoOupku  Metamibl | YTo Bel HaOIt0gaeTe?

Mar"usi, ajJlOMUHUA, Keine3a W Mmenu | OTMETbTe  W3MEHEHHE  IIBeTa B
2.puieldTe K HUM pPacTBOP COJSHOH | MpoOUpKax.

KHCJIOTBI CocraBbTe ypaBHEHUs
COOTBETCTBYIOIIMX PEAKIIHIA.

AJ'II‘OpI/ITM IMPOBCACHU OIIbITA 3 BOHpOCBI " 3aJaHUsA

OnwIT 3. OTtHoIICHHE OKCHJIOB
METAJJIOB K KUCJIOTaM.

1.B tpu mnpobupku Haneitre no 1 mu | 1.Yrto Bel HaOmt0qa€eTE?

pacTBOpa CepHOil KUCIOTHI M nobappTe | 2.OTMETBTE — M3MEHCHHWE — 1BETA B
poOupKax.

3. CocTaBbTe ypaBHEHHUS
COOTBETCTBYIOIINX PEAKIUN.

Ha KOHYHKE INMATEIs OKCHIBI JKejlesa
(1), memu, cBUHIIA.

2. Conepxumoe mpoOUpoK B30OITAMTE.

O06paboTKa pe3yIbTaToOB:

1.ITpoaHanu3upoBaTh NOIYYEHHBIE PE3YJIbTATHI.

2. CpopmynmpoBaTh BBIBOJ O 00 OTHOIIEHUH METAIIJIOB K BO/IE.
3.ChopmynupoBaTh BIBOJ 00 OTHOIIEHUHU KUCIIOT K METaIlJIaM.

4. CdopmynupoBath BbIBOJ 00 OTHOLIEHUH OKCUIOB METAIJIOB K KHCIIOTaM.

5. ChopmynupoBaTh 00IIHIA BBIBOJ 00 0OMEHHBIX PEaKIUsIX, UAYIINX 0 KOHIIA

Pasznen S. Kunernueckue ¥ TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS
XUMHYeCKHUX peakuui JIaboparopHas padora «OmnpenesneHne 3aBUCUMOCTH
CKOPOCTHU PEAKLUUU OT KOHIIEHTPALMH PEArupyIOLINX BEIIECTB

HasBanue temsl Tema 5.1.
Kunernueckue 3aKOHOMEPHOCTH
MPOTEKAHMS XMMHUYSCKUX PeaKIuid

Pesynbrar oOyuenus Hccenenosarh BIMsSHAE KOHIEHTPALUU
pearupyronmx BEMECTB U TEMIIEPATYPhI
Ha CKOPOCTh XMMHUYECKUX PEAKLIHMA

OO01e KOMIeTeHIINH OK 01 OK2

Bompocs mist nonmycka k 1abopaTopHoil paboTe

1./laiiTe onpeaeaeHue CKOPOCTH PEAKIIUH.

2. Kakue (hakTopsl BIUSIIOT HA CKOPOCTh peakiuu?

3. ChopMynupyHTE3aKOH COXpaHEHHUsI IEUCTBYIOIINX MacCC.
[IpoBeneHue onbITOB



CreksiHHbIE TPOOUPKH

pacTBop TMOcCybdaTta HaTpuA

Konunueckue koa0b1 Ha 100MI1

BO/a

ACPIKATCIIb

PaCcTBOP CEPHOMN KMCNOTbI

CEKYHJIOMEp

AJITOpUTM NPOBEACHUS OnbITa |

Bornpocs! n 3aganus

[Tpo0sieMHBII OMBIT

1. ITpuroToBUTH TpHU
IPOHYMEPOBAHHBIX KOJIOBI.
2. B mepByro BHecTH 5 M1 pacTBopa
thocyibpara Hatpus u 10 w1, BO
BTOpYIO — 10 M1 THOCYNIB(aTa HATPUS U
S M BoAbl, B TpeThio — 15 Mn
TUOCYIb(haTa HATPUsL.

3. 3arem B k0110y Nel BHOcHuTe 5 M 4 %
- HOr'O pacTBOpPa CEPHOMN KUCIIOCTHI,

4., OaHOBPEMEHHO BKJIIOUHNTE
CEKYHJIOMED: BCTPSIXUBAs KOJIOY,
CJICAWIN 32 TOSIBJICHHEM MYTH B KOJIOE,
Jiep’kKa ee Ha YpOBHE IJia3.

CyXHUX

1.1Ipu nosiBneHUM Maneunmen MyTu 2.
OcranaBuTe CEKYHJIOMED.

OtMmeThbTE BpEMS.

3. IloBTOpUTE ONBIT €1IE 2 pa3a.

4. BriucaTh 3Ha4YCHHS B TaOIHUILY

5. OpopmuTh pe3ysbTaThl HAOIIOACHUIMA
B BUJIE Tpaduka

AJITOpUTM IIpOBeACHUS onbITa Ne2

Bormpocs! 1 3ananus

1. B 1Be mnpoOWpKM TOMECTHUTH
HECKOJbKO Karenb pactBopa KMNOy,
IM pacTBOpa 1IaBENEBOW KHUCIOTHI M
CEPHOU KHUCJIOTHI.

2. B omny wu3
kpuctawnk MnSQOg.

HUX OpocuTh

1.Yto BBI HaOMIO1aETE?

2.Uepe3 HEKOTOpPOE BpeMs OTMETHTh
U3MCHCHUE OKPacKd pPacTBOPOB B
npoOupKe.

3.YUem sBisieTcs TIEpMaHTaHAT Kalus B
3TOM peaKkrn?

O6paboTka pe3yabTaToB:

1. ChopmynupoBaTh BBIBOJ O XapaKTepe 3aBUCUMOCTH CKOPOCTH PEAKITUU OT

KOHIICHTPALUHU.

2. ChopmyIupoBaTh BBIBOJI, MOYEMY 3aBUCUMOCTD JIOJIKHA BBIPAKATHCS MPSMOI

JIMHUEU U NTOYEMY B KAUECTBE MEPBOM TOUYKHU ITOM MPSAMOU IPABOMEPHO

HCIIOJIBb30BAaTh TOYKY Hadajla KOOPAHWHAT.

3. ChopmynaupoBaTh BHIBOJ O BIUSHUM TEMIIEPATYPbl HA CKOPOCTh PEAKIIUU.

4. ChopmynupoBaTs BbiBOJI 0 poid MNSO4 Ha CKOPOCTh XUMHUECKON PEaKIIvU.

Paznen 5. KuHeTn4eckue 1 TepMOJAMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHMS
XxuMunueckux peakuuii Jladboparopuas padora «/3yueHue BIUsIHUS Pa3IUYHBIX
(aKkTOpPOB Ha CMEIIEHNE XUMUIECKOTO PABHOBECHS




Ha3Banue teMbl

Tema 5. «M3yyenue BusHUA
pa3nTuYIHBIX (AaKTOPOB HA CMEIIICHHE
XUMHYECKOTO PaBHOBECHSI»

Pe3synbprat oOyueHus

XapakTepu30BaTh BIUSHUE U3MECHEHUS
KOHIICHTPAIIMX BEUIECTB, PEAKIUU
Cpebl U TeMIIEpaTypbl HAa CMEILICHUE
XUMHYECKOIO PABHOBECHS

OO0111e KOMIIETEHIINT

OK 01 OK2?

Bonpocsr 1uist mormycka k 1abopatopHoit paborte
1. Chopmynupyiite npunnumn Jle-IllaTenne.

2. Kak BiusieT TemnepaTypa Ha CMEIICHHEe XUMHUYECKOTO PaBHOBECHS?

3. Kak Biauser JaBJICHUEC Ha CMCIICHUEC XUMHNYCCKOI'O paBHOBeCI/IH?

4. Kak BiausieT KOHIOCHTpAaHA Ha CMCIICHUC XUMHWYCCKOI'O paBHOBeCI/IH?

5. Kakue peakuuu Ha3bIBalOTCs HeoOpaTUMbIMHU? OOpaTUMBIMU?
6. Uro Ha3pIBaeTCs XMMUYECKUM PaBHOBECUEM?
7. YTo Ha3bIBAaETCs CABUIOM (CMeLLeHMeM) XMMNYeCKOro paBHoBeCcHA?

[IpoBeneHne ONBITOB

ObopynoBaHue U OCyAa PEaKTHUBBI
CTexIsiHHbIE TPOOUPKHU pacTBOp aMMHaKa
CIUPTOBKA dbenondranenn
JepKaTelb pactBop KyCry0y

Crakad 50 M

pacTBOP CEPHOM KUCIIOTHI

pactBop xjopu xkenesa (1)

pacTBOpAa POJIaHUIA KaJus

PAcTBOP XJIOPHUAA KaJIHs

AJITOpUTM NpOBEAECHUS OonbITa |

Bormpocs! 1 3ananus

BrnusiHne TemnepaTypsl HA XUMHAYECKOE
paBHOBECHE

[TpoGsieMHBIH OBIT

1. B npobupky Haneiite 2MJ1 pacTBopa
aMMHaKa

2. lo6aBbTe 2 Karum henonadTanenHa

3. [Ipobupky Harperite

1. Yrto BeI HaOMIOMAaETE?

2. O 4eM roBOpUT M3MCHECHHE OKPACKH
pactBOpa?

3. Ilouemy HarpeBaHue CHocoOCTBYET
CABUTY  pPaBHOBECHSI B  CTOPOHY
oOpaTHOM peakiuu?

‘ AJITOpUTM NpOBeAEHUS onbITa Ne2

’ Bornpocs! n 3ananust




OIIBIT 3. Binusgaue U3MEHEHUA
KOHIIEHTPAIIMH HOHOB BOJAOPO/Ia

1. B mpobupky momectuth 1 wmi| 1.  Yro BeI HabmomaeTe?

pactBopa K,Cr,07 2. O dYeM TOBOpPUT H3MEHEHHE
2. [IpubaButh 2 Kammm 2H pacTBOpa | OKpacKH pacTtBopa?

NaOH.

3. K »tomy pactBOpy m00aBbTE IO

KaluisiM 2H PacTBOP CEPHON KHCIIOTHI,

MOKa OKpacKa He CTAaHET OPaHKEBOM.

AJNTOpuTM npoBesieHus onbiTa No3 Borpocsl u 3a1anus

OIIBIT 4. CmenieHue XUMHUYECKOTO

paBHOBECHUS npu U3MCHEHUHN

KOHIICHTPAITUH BEIICCTB.

1. B xumnuecknii crakad "Haneite 20 [1. Yrto BbI HaOmonaere?

MJI Boabl M Jo0aBpTe o 2 Kamu 2. ComocTaBbTe UHTEHCUBHOCTHU

HACBIIIEHHBIX ~ PacTBOPOB  XJIOpHUJA
xene3a (IIl) wupactBOpa pomanmma
KaJIus.

2. PactBop pasmemiarb  CTEKJISIHHON
MaJO4YKON U COJEPKUMOE pa3iauTh B 4

POOUPKHU.

3.B OJIHY poOUpKY BHECTH
HACBIIIECHHBINA PACTBOP XJIOPHIA Kele3a,
BO BTOPYIO — HECKOJBKO Karelb
HACBIIIEHHOTO  pacTBOpa  pPOAAHHIA

KaJlis, B TPETbIO — HEMHOI'O TBEPJOTO
XJIOPHUJA KaJIMsL.

OKpPAacKd TOJYYEHHBIX pPacTBOPOB C
I[BETOM  HMCXOJHOTO  pacTBOpa B
KOHTPOJILHOM MpOOUpKeE.

3. Pesynbrarhl BHECUTE B TAOIUILY.

JlatiTe 0ObsicHeHHs] HAOIF0JaeMbIM
SIBJICHUSIM.

OOpaboTKa pe3yIbTaToOB:

1. CdopmynupoBaTh BBIBOJ O XapaKTepe 3aBUCUMOCTUA CKOPOCTH PEAKIIHH OT

KOHIEHTPALIMU PEArupyOIIUX BEIIECTB.

2. CdopMynupoBaTh BBIBOJ O XapaKTepe 3aBUCUMOCTH CKOPOCTH PEaKITUU OT

KOHOCHTPAOWH MOHOB BOAOPO/JIA .

3. CdopmynupoBaTh BBIBOJ O BIMSIHUHA TEMIEPATYPbI HA CKOPOCThH PEAKIIHH.

Pazgen 7. KauecTBeHHbIE peaKIMU O0OHAPYKEHUS] OPTAHUYECKUX U
HeOpraHn4yecKux BemecTs. JlabopatopHas paboTa K AHATUTUYECKHUE PEAKITHH

AHHOHOB.

Ha3Banue TeMbl

Tema 7.1. OOHapyxeHue
HEOPraHMYECKUX KaTHOHOB M AHHOHOB

Pesynbrat oOyueHus

HCCHC}IOB&TB Ka4CCTBCHHBIC pCaKIINH
HCOPraHNMYCCKUX BCIICCTB

OO01e KOMIeTeHINH

OK 01

Bompocs 1t nonmycka k 1abopaTopHoil paboTe




1.laliTe onpeaesieHUE aHUOHAM.

2. Kakue peakiuy Ha3pIBarOTCSI KAU€CTBEHHBIMU ?

3. HazoBuTe rpymnmoBoii peareHT aHHOHOB MEPBOM aHATUTHYECKOM TPYIIIIHI.

4. HazoBuTe rpynmnoBOi peareHT aHWOHOB BTOPOM aHAJTMTHYECKOW IPYIIIIHI.

5. HazoBute rpynmnoBoi peareHT aHHMOHOB TPEThEN aHATUTUYECKOMN TPYIIIIbI.

HpOBCI[GHI/Ie OIIBITOB

O6opynoBaHue U mocyjia

PeakTusel

CrexstHHBIC TTPOOUPKHU

PactBOp cynbdara HaTpus

PacTBop kapboHaTa HaTpUs

PactBop docdara Harpus

PactBop BaCl,

pacTBoOp X/iopuaa HaTpua

pacTBop 6pomuaa HaTpuA

pacTBop cynbduaa HaTpuA

pacTtBoOp noanaa HaTpuAa

pacTBOp HUTpaTa cepebpa

pacteop Hutpata HaTpust NaNO3

pacTBOP TMAPOKCU]IA HATPUS

METaJJIMYEeCKUI OUHK

pactBop xsopua xenesa (111)

pacCcTBOp ancTaTad HATPUA

AJIrOpuTM NpOBEACHUS OonbITa |

Bonpocsl u 3ananus

AHHMOHBI IEPBOY AHAUTUTHYECKON
IpYIIIBI

[TpoGieMHBIH ONBIT

1.B mnpoOupku HamuTh 10 2 MI
pacTBOpoB cyibdaTa, KapOoHaTa U
docdara HaTpus,

2.B xaxayro 100aBUTh paBHBIE 0OHEMBI
BaCl 2.

1.Yto BB HaOm0qaeTE?
2. OTMETHTE LIBET U XapAKTEP OCAJIKA.

AJIrOpUTM IpOBeACHUs onbITa Ne2

Bornpocs!l u 3ananust

AHHUOHBI BTOpOH AHAIMTUYECKOMN
IPYIIIbI

[1po6ieMHBI OTBIT

1.B npobupku HamuTh 10 2 MI
pacTBOpPOB XJIOpUA, Oopomua,
cyib(una v noanIa HaTPUs

2. B xaxnyro 106aBUTH paBHbIE 00HEMBI
AgNOg.

1.Yto BBl HaOMOaETE?
2. OTMEThTE LIBET U XaPAKTEP OCAJIKA.
3. Hanmmure ypaBHEHHUS peaKLni.




Auroputm npoBeaeHus onbiTa Ne3

Bornpocs! n 3ananust

AHHOHBI  TpEeTbe  aHATUTHYECKOU
TPYIIIIbI

[TpoOGaeMHBIH OTTBIT

1. K 2 wmn pactBopa comu NaNOs
100aBUTH KOHILIEHTPUPOBAHHOTO
pacTBopa ruJpOKCHUIa HaTPUs

2. PactBOp mpOKUNISITUTH

3. Bhectn rpaHyily MeTaLTHYECKOTO

LMHKA.
4, [IponomxuTh HarpeBaHue,
YAEpKUBasi  BIAXHYI JIAKMYCOBYIO

OyMakKy HaJl TpOOUPKOM.

1.YTo Bl HaOIIO1a€TE?

2. Kak wu3MeHWscs UBET JaKMyCOBOU
Ooymaru?

3 Hanumure ypaBHEHHUE peaKIuu

1. K 1- 2 xamuaM pacTBOpa COJH
CH3;COONa mnpubaButh MO Karuisim
pactBop xsopua xenesa (1),

2. HarpesiiTe mpoOupKy Ha BOJSHOU
Oane.

1.Yto BB HaOmogaeTE?
2. OT™MeThTE LIBET PacTBOpPA.
3. Hanummure ypaBHEHUE pEaKIUU.

O06paboTKa pe3yIbTaToOB:

1. CpopmynupoBaTh BBIBOJI O TIPYNIOBOM pEaKTUBE AHUOHOB IIEpBOM
AHAJIMTUYECKOU TPYMIIBI.
2. ChopmynupoBaTh BBIBOA O TPYNIOBOM pEAKTUBE aHUOHOB BTOPOU

AHAJIMTUYECKOU TPYMIIBI.

3. ChopMynupoBaTh BBIBOJI O KaYECTBEHHBIX PEAKIMSIX TPEThEH aHAIUTHUCCKOM

IPYIIIBL.

Paznen 7. KadecTBeHHBIE

peakunu

O0HApPYK€HUSI OPraHUYeCKHX

Heopranumuyeckux BemiecTB. JlabopaTopHass pabora " KadyecTBeHHBIE peakiuu Ha

OTACJIBHLBIC KJIACChl OPraHNYCCKHUX BCIICCTB '

Ha3Banune teMbl

Tema 7.2. «O6HapyskeHHEe OpPraHUYeCcKUX
BEIECTB OT/IENBHBIX KJIACCOB C UCTIONB30BAHUEM
Ka4eCTBEHHBIX PEAKIMI»

Pesynbrar oOyuenus

HCCHGJIOB&TB Ka4CCTBCHHBLIC pCaKIINH
OpraHU4YCCKHX COGI[I/IHCHI/Iﬁ OTACIBbHBIX
KJIaCCOB

OO01e KOMIeTeHIINH

OK 01

Bormpocs! a1 momycka k 1abopaTopHoil paboTte

1. Kakue BeliecTBa Ha3bIBalOT KUpamMu?
2. Knmaccudukanust >xupos.

3. Kakwue BemecTBa Ha3pIBAIOT caxapamMu?

4. Knaccudukaius caxapos.




5. UeM anp/103bl OTJIMYAOTCS OT KETO3?
[IpoBeneHune onpITOB

OO6opyaoBaHHE B MOCYA

PEAKTUBBI

CrexisiHHBIE TPOOUPKHU

OeH30MHAas KHCI0Ta

CIIMPTOBKA

YKCYCHaﬂ KHCJIOTAa

ACPIKATCIIb

pactBop dheHondTanenHa

CTCKJISIHHBIC ITaJIOYKAa,

Maraum

po0Ka ¢ Ta300TBOJIHON TPYOKOH

pactBop ruapokcuaa Harpus (NaOH),

JepKaTe

PactBop okcuaa meau (11),

CIIMPTOBKA

pacTBOp cysbdaTa Meau

CTaKaH

BOJZA

AJITOpUTM IPOBEACHUS OnbITa |

BOHpOCBI M 3aJaHUs

pacTUTENIBHOTO Macia, J00aBbTe 5 - 6
Kareiab pacTBOpa Moj1a pO30BOI0O IIBETA,

MPUTOTOBJICHHOTO Ha
YETBIPEXXJIOPUCTOM YTIIEPOJIC.

2. CMmecb B TpoOOUpKE DHEPTHUYHO
BCTPSIXHUTE.

OnbIT 1. Onpenenenue

HEIPENIeIbHOCTH KUPOB.

[IpoOneMHBIi ONBIT 1.Yem 00ycnoBieHa HENPEAETbHOCTD
1.B mpobupky Hameiite 2 - 3w | JIMIHIOB?

2.00BsCHATE NCYC3HOBEHNUE PO30BOM
OKpAacKHu Moja.
3.Hanumure ypaBHEeHUE peakIuu

AJITOpUTM NIPOBEACHUS ONbITA 2

Bonpocsl u 3ananus

Oneir 2. Boccranosinenue Cu(OH),
[JIFOKO301 B IIEJIOYHOM CpeE.

1.B mpoOupky mnomecture 1 wmi
pactBopa CuSOs wu 2 Ma pacTBopa
NaOH.

2. Tlomy4yeHHBI OCaTOK DHEPTUYHO
BCcTpsixHuTe. BHecuTe B mpobupky 1 mi
pacTBOpa IIIFOKO3BI.

3. Ilpobupky crerka HarpeiTe B
IaMEHU CHUPTOBKH JO HW3MEHEHHUS
[IBETA, IepXka €€ HAKIOHHO

1.Yto BBI HaOMIO1aETE?
2..Kakoii BeT  oOpa3oBaBIIETOCs

ocaaka?
3. Hanmumure ypaBHEHUs peaKIIUH.

4, Yrto Bel HaOmOmaeTe  II0CIIE
HarpeBaHus?
5. Hanumwure ypaBHEHHS peakuui

okuciienus rioko3sl Cu(OH),

AJITOpUTM NIPOBEAECHUS ONbITA 3

Bormpocs! 1 3ananus

OmpIT 3. BoccTraHoBjieHHe aMMHUAYHOT'O

pactBopa AQ.0O  TIIOK030H (peakius




cepeOpsTHOTO 3epKasa)

1. B npobupky momecture 1 M
pactBopa AgNO3 u pactBop NaOH no
oOpa3oBaHMsI  OCajKa. 2. K
MOJlyYEHHOMY OCaJIKy JO00aBJISITE IO
karusim - pactBop  NH;OH 0 €ro
pacTBOpEHHUSI. K IPO3PATHOMY
amMmMmuadHoMmy pactBopy Ag.0O nobaBbTe
2 ma 3 %-ro pactBOopa TJIOKO3BI 3. 3.
HarpeiTe cMmech 70 KUIIEHUS Ha
CIIUPTOBKE.

1. Yo BeI HAOIIOMaETE?

2. Yro oOpa3oBajoch Ha CTEHKax
npooupku?
3. Hanumure  ypaBHEHHE  peakluu

cepe6p51H0r0 3CpKaJia IJId I''TFOKO3bI.

AJITOPUTM NPOBEJECHHUS ONbITA 3

Bornpocsl u 3aianus

OnbiT 4. KayecTBeHHas peakius Ha
Kpaxmal ¢ H0a0M

Haneiite B mpobupky 5 min 1%-Horo
pacTBopa Kpaxmana, BHecute 2 - 3
KaIuii pa30aBiIeHHOro pacTBopa ioaa

1. Yro BBl HAOIIOMaETE?
2. TTouemy u3MeHsieTCs BET pacTBOpa?
3. Hanmmmre ypaBHEHHE pEaKIIHH.

O6paboTka pe3yabTaToB:

~No ok DNk

. [Ipoananu3upoBaTh NMOJYYEHHBIE PE3YIIbTATHI.

. Copmynupyiite BBIBOJI O PUIUKO-XUMUYECKUX CBOMCTBAX JKUPOB.

. CopmynupyiiTe BBIBOJA O PUIUKO-XUMUYECKUX YITIEBOIOB.

. CpopmynupyiiTe BBIBOJ O (PU3MKO-XMMUYECKUX CBOICTBAX Kpaxmala.
. ChopmynupyiiTe BBIBOJ O KAUECTBEHHBIX PEAKIUAX KUAKUX KHUPOB.

. ChopmynupyiiTe BBIBOJ O KAYECTBEHHBIX PEAKLUSX albA03.

. ChopMynupyiiTe BBIBOJ O KAYECTBEHHOM pEaKIMU Kpaxmalia.

Pa3nen 8. CTpoeHue u cBoiicTBa oprannyeckux Bemects. JlabopaTopHas padora
"IlonyuyeHue 3TUIEHA U U3yYEHUE €ro CBOMCTB

HasBanune teMbl

Tema 8.2. «CBoiicTBa OpraHUYECKUX
COCAMHEHUN»

Pesynbrar oOyuenus

YcranaBiauBaTh 3aBUCUMOCTD (DH3HKO-
XUMHYECKUX CBOMCTB OPTaHUUYECKUX

BCUICCTB OT CTPOCHUS MOJICKYJI

OO01e KOMIeTeHIINH

OK 01 OK4

Bompocs! 11t nonmycka k 1abopaTopHoil paboTe

a) chopMyJIUpyHTE 1IETb IIJIAHUPYEMOTO IKCIIEPUMEHTA

0) 00BSCHUTE, K KAKOMY KJIACCY OPraHUYECKUX BEIIECTB OTHOCUTCS ITHUJICH;

B) OOBSCHUTE, KAKHMHA XUMHUYECCKUMH CBOMCTBAMH 00J1aJal0T BEIIECTBA JIAHHOTO




KJIacca, KakKue Ka4yeCTBEHHBIE PEeaKIUU JJIs1 UX OOHAPYKEHUS UCTIONb3YIOTCS;
') 00BSICHUTE, KaK MOYKHO TOJYYUTh BEIIECTBA JAHHOTO KJIacca COCTMHCHHN B
71a00paTOPHBIX YCIOBUSIX;

1) OOBSICHUTE, U3 YETO COCTOUT IMPHUOOP JIJIs TIOTyICHHUS Ta30B;

€)  TIEPEUYUCIIUTE OCHOBHBIC ACTIEKTHI COOIIOICHUS TEXHUKN O€30MMaCHOCTH MPH
pabote ¢ JIBXK (3TunoBBIi CIUPT), arpeCCUBHBIMU peareHTaMu (KOHIICHTPUPOBAaHHAS
cepHasl KMCJI0Ta), HarpeBaTeIbHBIMU MprOopaMu (CIIUPTOBKA).

[IpoBeneHne OnpITOB

OO6opynoBaHHE B MOCYA PEaKTUBHI
CrexisiHHBIC TPOOUPKHU KonnentpupoBannbiii pactsop H2S04
[lITaTuB 1151 TPOOUPOK OTHUIIOBBIN CIIUPT
CnuproBka PactBop KMnO4
Conuku bpomHast Bona
[Tecok
ANTOpUTM NpOBEICHUS OnbITa | Bornpocs! u 3a1anus
OneIT 1. Bnusuaue KOHLIEHTPALUU

pearupyromux BCIOCCTB Ha CKOPOCTb
XUMHYECKOMN PCaAKIHM.

1. ITomy4nTh 3TUIIEH A€TUIpaTAlUEH 1. Yro npoucxoaut B mpodupke? Yo
ATHUJIOBOTO CIIUPTA, OOHAPYKUTH €TO, HabsroaeTe?

U3Y4YHUTh €T0 CBOMCTBA. 2. K xkakomy TUITy XUMHYECKHX

1.1. B mpoOupky HaIUTh 2-3 M peakiuii OTHoCsITCs 3TH nporiecchi? Kak
3THUJIOBOTI'O CIUPTA U OCTOPOKHO Ha3bIBAIOTCSI?

100aBUTH 6-9 MJI KOHLIGHTpHpOBaHHOH | 3. Kak MeHsieTcst Okpacka pacTBOpoB?
CEpHOI KICIIOTHI. 3aTeM BCBINIATH Houemy?

HEMHOTO MPOKAJIEHHOTO Tiecka (mecok | 4. KakuM riamMeHem roput STuieH?
WJIM MEJIKME KYCOYKHU MEM3bI BBOIAT JJIst [Touemy?

TOTO, YTOOBI IPEAOTBPATUTH TOTUKU 5. CocTaBUTh YpaBHEHUS MPOTEKAIOIIUX
KUJKOCTH MPU KUTICHUH ). 3aKPBITh IIPOLIECCOB.

poOUPKYy MPOOKOH ¢ Ta300TBOIHOMN
TpyOKOM, 3aKPETHTh €€ B IITATUBE U
OCTOPO’KHO HarpeTh COAEPKUMOE
npobupku (puc.1)




Brz KMDO,.

1.2.  OcTOp0>XHO, PABHOMEPHO HATPETh
CMECh.

1.3. B mpyryro npobupky Haneite 2-3
MJT pa30aBICHHOTO PacTBOPA
nepMaHTaHaTa Kajus, U MPOIyCTUTe
gyepe3 Hero ras.

1.4. B TpeThio mpoOUpKy HAIUTH 2-3
MJI OpOMHOM BOJIbI, OITyCTHUTD
ra300TBOIHYIO TPYOKY /IO THA 3TOM
MPOOUPKHU U TIPOITYCTUTH Yepe3
OpOMHYIO BOAY BBIJICTISIFOIIUICS Ta3.
1.5. BBIHYTH ra300TBOJIHYIO TPYOKY U3
pacTBOpa M MOBEPHYTH €€ OTBEPCTHEM

KBEPXY, MOKECUb BBIICIISIONIUICS ra3
(puc.2).

C;H;OH (3'1'“.7!0'
BBIM CIIMPT)

H,SO,

O0paboTKa pe3yabTaToOB:




1. IIpoananm3upoBaTh COOTBETCTBUE MOTYUYCHHBIX PE3YJIBTATOB CIIOCO0aM
MOJTYUYCHHUSI HEMPEACIbHBIX YIIIEBOJAOPOOB pssia dTUiieHa (ankeHoB). CaenaTh
COOTBETCTBYIOIINH BBIBO/I.

2. ChopmynupoBaTh BHIBOJ O (PU3NKO-XUMUYECKHUX CBOMCTBAX ITUJICHA.

3. ChopmynupoBath BHIBOJ O crioco0ax 0OHApYKEeHUsI ITUJICHA.

Paznen 9. UcciienoBanue M XUMUYECKMH aHaJM3 00beKTOB Omocdepsbl.

JlabopaTopHas padota «OCHOBBI Ta0OPATOPHON MPAKTUKI.

Ha3Banue Tembl Tema 9.1. OcHOBBI 1a0OPATOPHON MPAKTUKHU B
podecCHOHANIbHBIX JJa00paTOpUsIX

PGSYJILTaT 06y‘ICHI/IH BpINoHATE MOIHBIN MUK SKCIICPUMCHTAJIBHOI'O

0e30macHOro OOpallleHus ¢  BeIIeCTBAMHU
71a00paTOPHBIM 000PYI0BAaHUEM

HCCICOAOBaHUA C CO6J'II-0I[€HI/ICM IIpaBHJI

u

OO011e KOMIEeTeHIINN OK 01 IIK 3.2.

Bormpocsl, paccmarpruBaembie Ha 1a00paToOpHOM padoTe.
1. TexHuka 6€30MaCHOCTH U MEPHI MPEAOCTOPOKHOCTH
2.00ume npaBuiia paboThl B XUMHYECKOM JTJabopaTopuun
3. Oka3aHue nepBoil MOMOLIH B JJAOOpaTOpPUU
4 XuMuueckas rnocyjaa v JiabopaTopHoe 000pyA0BaHUE.

5.CrexisiHHAs ocyAa oOIero Ha3HAuYCHUS
6.Dapdoposas mocya

7. Mepnas nocyna

Paznen 9. UcciienoBanne 1 XuMUYeCKHUIA aHAJIN3 00beKTOB Onocdepsbl.

JlabopaTtopHas pabota " OuucTka BOJbI OT 3arpsi3HEHUN .

HazBanue Tembl Tema 2.2. XuMu4yeckuii aHajau3 mpood BOIBI
Pe3ynbTaT 00y4yeHus HccnenoBath XUMUYECKHUM cOCTaB TPOO BOJIBI
OO01mme KOMIIETEHIINT OK 01 IIK 2.10

Bormpocs! m1st tonycka k 1abopaTopHoil paboTe

a) chopMyJIUpyHTE 1IETb IIJIAHUPYEMOTO IKCIIEPUMEHTA
0) 00BSCHUTE, UTO TAKOE BOJIA;

B) MepeuncinTe (HU3NIecKrue CBOMCTBA BOJIbI
') 00OBSICHUTE, KAK MOYKHO MOJYYUTh BOJY B TAOOPATOPHBIX YCIOBUSIX;
1) OOBSICHUTE, U3 YETO COCTOUT MPUOOP JJIsl MOTYUEHHS TUCTUILTUPOBAHHOM BOJIBI;

€) MEePEYUCIUTE OCHOBHBIEC aCIIEKThI COOJIIO/ICHUS] TEXHUKN O€30MaCHOCTH MPH
M0JIb30BAaHUU HarpeBaTesbHbIMU PUOOpamMu (CIIUPTOBKA).

[IpoBeneHne ONbITOB




OO6opynoBaHHE B MOCYa

PEAKTUBBI

CrexstHHBIC TTPOOUPKHU

BOJAa

[IITaTuB 1151 TpOOUPOK

CnuproBka

Crmuku

[lITaTuB 1151 6GI0PETOK

Craxkanbsl Ha 50 u 100 M1

CrexJIisHHAs majioukKka

I"a300TBOIHAS TpyOKa

AJITOpUTM NPOBEACHUS onbITa |

Bornpocs!l u 3agaHus

OIIBIT 1 M3yuenue 3arpsi3sHEHHON BOJIbI

1 PaccMoTpuTe BBIJTAaHHBIN BaM o0Opas3ell
3arpsi3HEHHOM BOJIbI, KaKasi 3TO CMECh
(oIHOpOIHAS WJIM HEOTHOPOAHAS ).
(puc.1)

1.BuzyasibHO onpeenuTe nmoka3aTeiu
CTEIICHU 3arpsi3HEHUS BO/IbI
(Ipo3pavyHOCTh (MYTHOCTb),

coJiep KaHUE B3BEIICHHBIX YaCTHII, I[BET,
3amax).

[lepemeriaiiTe mosry4eHHbIN oOpasely
BO/IBL.

AJITOpUTM NPOBEACHUS ONbITA 2

Bornpocs! u 3ananust

OIIBIT 2.®unsTpoBanme 00pasia BOIbI.

Onpenenute 000pyA0BaHUE TSI ITOTO
aTamna, cooepute mpudop s
dbunsTpoBanus. [IpuroroBsre QUIBLTP
JUTsl BOPOHKHU. (puc.2)

1. Kakoii ¢uubTp wucnonb3yercs s
OYMCTKHU BOJIBI




>, - ? gyt I
(/"/omp-:}zg:iﬂ'*/‘y

[IpoBenute ¢unbTpOoBaHUE
3arpsI3HEHHOW BOJBI,
1. Bogy 10O CTEKISHHON Majoyke

HaJguBaiTe HA QUIBTP.
2. Haneiite B
OT(hUIBTPOBAHHON BO/IBI.

npoOUpKy

2. Uro ocraercs Ha QumibTpe, a dUTO
MPOXOJHUT CKBO3b HEr0?

3. OtmertbTe BHEIIIHUE I10KA3aTENH
(IpO3pavyHOCTh, LIBET, 3aIax),

4.  Onumure Noay4YeHHBIH QUIBTPAT.

5. PaccmoTrpute yacTuiibl, OCTaBIIHECS
Ha QuiIbTpE.

AJITOpUTM IIPOBEAECHUS ONbITA 3

Bonpocsl u 3ananus

OIIBIT 3. CwMmaryenue BOJBI
KUIISTYEHUS

IyTEeM

1. TIpoOy BOABI IPOKHUMSATUTE HAJT
MJIaMEHEM CITUPTOBKHU
OcTaBbTe U1 OXJIAKICHUS B
mratuBe (puc.3)

2.

YTO MPOUCXOANUT NPH KUIITYEHUN BOABI?

1. IlyTtem HabOMOAEHUS OTIPEICIIUTE,
€CTh JIM JIETKOE TIOMYTHEHUE WU
BBITIQJICHUE HE3HAYUTEIIBHOTO aJIKa.




AJITOPUTM MPOBEJEHUS ONbITa 4 Bornpocsl u 3ananust

OIIBIT 4 . IToyuenue
JUCTUJUIMPOBAHHOM BOJIBI.

1. Onpenenute o0opyaOBaHUE IS BusyasbHO onpeiennTe nokazaTrean
ATOTO ATara, COOEPUTE MPOCTCHIIIHIMA CTEIICHH 3arPs3HEHUS BOJIbI

npuOop AJIs NEPErOHKU BOJbI (puc.4
PHOOp A p Ael (puc.4) (mpo3payHOCTh (MyTHOCTB), COZIEPKAHUE

B3BCIICHHBIX YaCTHII, IIBCT, 3anax).

CpaBHUTE JUCTUIIMPOBAHHYIO BOJY C
GuIBTPATOM U POKUIITYEHHON TTPOOOH
BOJIBI.

B npobupky HajeiTe OUUIICHHYIO
(GUIBTPOBAHUEM BOJIY U BBITAPUBANTE
710 T€X IMOp, MOKa B MPUEMHHUKE HE
cobepeTcsi 0K0JIO 2 MJT BOJIBL.

O6paboTka pe3yabTaToB:

1. CocraBbTe BBEIBOIBI O CTENEHH OYUCTKHA BOIBI HA JAHHOM

2. Ecniu HaOmmromaeTcst JIeTKOE TOMYTHEHHE 1 BBITIAJICHUE OCAJIKa TIPU KUIISTYCHUH,
TO KaKOM BBIBOJI BHI celraeTe?

3. OnmummTe MoJTy4eHHBIe 00pa3Ilbl BOJABI U COCTABETE BBIBOJ

Paznen 9. UcciienoBanne 1 XUMHYECKHUI aHAIU3 00beKTOB Ouocdepsl.
JlaGoparopnas padota «Onpenenenue pH Boabl U €€ KHCTOTHOCTH »

HasBanue Tembl Tema 2.2. XuMuyeckuid aHaau3 npoO BOAbI
PesynpTaT 00yueHUs HccnenoBath XUMHUYECKHI COCTaB TPOO BOJIBI
OO011e KOMIETSHIINH OK 01 ITIK 2.10

Bomnpock! aiist nomycka k 1abopatopHoit padbote

a) chopMyIHpyHTe 1IeNb ITTAHUPYEMOTO SKCIIEPUMEHTA
0) 00BSCHHTE, UTO TAaKOE BOJIA;

B) IEPEUUCIUTE (PUZHUUECKUE CBOMCTBA BOJIbI
r) chopMyIHpyHTE ONPEEIeHNE KUCIOTHOCTh BOIBI,

1) OOBSCHUTE TOHATHS CBOOOHAS M aKTHBHAS KUCIIOTHOCTD;




[IpoBeneHne OnpITOB

O6opynoBaHue U mocyjia

PeakTusnl

bropetka Ha 25Mn

6. BoIa

[IITatuB 1151 OFOPETKOK

2. MTHAUKATOP METUJIOPAHXK

Konunueckue xkoia0b1 Ha 100 mit

3. 0,1H pacTBop rusipokcuia HaTpus
NaOH

4. benondranenH

Ausroputm npoBeeHus onbiTa Nel

BOHpOCBI M 3aJaHUs

Omneit 1. Onpenenenue cBOOOTHOM
KHUCJIOTHOCTH

7. lns aHanu3a B KOHHUYECKYIO KOJOY
sl TUTPOBAHUSI LUJIUHIPOM OTMEPSIOT
100 Ma ucciaegyemoil BOAbl, 10OABISIOT
P-3 Kalld WHIUKATOpa METUJIOpaHXka,
DACTBOpP MEPEMEIINBAIOT, PU 3TOM OH
IproOpeTaeT pO30BYI0 WM IKEITYIO
DKpPACKY.

2. broperky  3amomnute  0,1H
pacTBOpoM ruApokcuaa Hatpus NaOH
10 HYJEBOIO [JIEJICHUS W TUTPYUTE
AHAJIU3UPYEMY IO BoAy. TwutpoBanue
MpoU3BOAT Ha OesioM (oHe J10 mepexoaa
DKPACKHU BOJABI U3 PO30BOI B OPAHKEBYIO
3. ¢duxcupyroTt oo6veM pactBopa NaOH
(V1), nomenmii Ha THTPOBAHHE.

4. 3areM TakuM K€ 00pa3zoM TUTPYIOT
eIIIC JIBE TIPOOBI BOJIBI.

1. Ecn ananusupyemMast mpo0a BOIbI
rociie 100aBJICHUS HHAUKATOpa
nproOpesna JKeaTblid IBET, TO CBOOOAHAS
KHCIIOTHOCTH BOJIbI paBHa 0 1
TUTPOBAHUE HE MPOBOJIST.

2. Ecau Boxa nmociie no0asiieHus
WHJIUKAaTOpa Mpruodpesa po30BbIil IIBET,
TO MPOBOAST TUTPOBAHUE.

3. Pcunraiite cpegHuii pe3ynbTar
TUTPOBAHUS IO PopMyJIE:
V1:,V2:,V3:,ch.:

4. CBOOOAHYIO KUCIOTHOCTh
omnpenenure mno Gopmyiie:

Kc =N Vcp *1000/ V , MMOIB-3KB/1M>
rae Vep — cpeanuii o0bem pactBopa
TUAPOKCH/IA HATPHSI, TOMISAIINNA Ha
TUTPOBAHUE UCCIIETyEMOU BOJIBI, MJI

N — HOpMaJTBLHOCTH pacTBOpa
TUIPOKCH/A HATPHUS, MOJIb-3KB/IM>

V — 00beM uccaeayeMou BOIbI, B3STON

IS aHAJIM3a, M 2.

Agroputm npoBeeHus: onbiTa Ne 2

Bornpocs!l u 3ananust

Omnwr 2. OnipeiesieHue oomen
KHUCJIOTHOCTHU

[TpoGieMHBII OBIT
3. Ins ananmuMza B TpU KOHUYECKHE
KOJIOBI JUII TUTPOBAHUS TMTUTIETKON WIIH
HWIMHAPOM oTMepsitoT 1o 100 mi
HCCeayeMol BOAbI, J00aBIAOT 2-3
Karuii MHauKaropa gerondraaenta

1. Tlouyemy TUTpOBaHUE MPOU3BOMST HA
oemnom gone?

2. J1ns pacyeTa BIUUCITUTE CPEIHUN
pe3yJIbTar.

V1:,V2:,V3:,ch.

5. Onpenennure OOITYIO KHCIOTHOCTD




4. PacTBOp mepeMenImBaroT, Mpu STOM
pacTBOpP OCTaeTCsl OCCIIBETHBIM.

3. broperky 3aMOJIHSIOT 0,1H
pacTBOpoM rujpokcuaa Hatpus NaOH
710 HYJIEBOTO JICJICHUS M MPUCTYIAIOT K
TUTPOBAHUIO AHAIM3UPYEMON BOJIBI B
nepBoM KoJoe.

4, TutpoBaHHE NMPOU3BOAT HA OEIOM
doHEe 10 mepexoma OKpacKH BOJABI W3
OCCIIBETHOM B PO30BYIO U (DHUKCHUPYIOT
odobeM  pactBopa  NaOH  (Vy),
TOIIE/ANICH Ha TUTPOBAHUE.

3. 3areMm TakuM e 00pa3oM TUTPYIOT
JIB€ OCTaBIIIKECsS] TPOOBI BOJIBI.

1o opmyIie:

Ko =N Vc¢p * 1000/ V , MmoJIB-
skB./1M% , Tre Vep — cpeHuii 00beM
pacTBOpa TUAPOKCUIA HATPHS,

MOIIC AN HA TATPOBAHUE
HCCIIEyEMOM BOJBI, MJI

N — HOpMaIBLHOCTB pacTBOpa
TUIPOKCH/IA HATPHUS, MOJIb-3KB/IIM°

V — 00beM HccieyeMon BOJIbI, B3SITOM
IUIS. aHAJInU3a, MII

6. [louemy  TUTpOBaHHE
HECKOJIBKO pa3?

IMPpOBOIAT

AnropuTM npoBejieHust onbita Ne 3

BOHpOCBI M 3aJaHUs

Omeir 3. Ompenenenue BeanunHbl pH

(KOHIIGHTpallM ~ MOHOB  BOJIOPO/JIA)

MOHOMETPUYECKUM METOI0M C

nomoubo pH-meTpa

1. lna amanm3a B Tpu crTakaHa [l. Kak Ha3pIBaeTCs MaHHBIA METO

otMepsaror no 30 wma  ucciegyeMou
BO/JIBI,

2. OnycTuTe B CTaKaH JIEKTPO/IBI.

3. UYepes 3 MuHYTH 3amUIINATE
noKa3zaHus mpubopa.

aHanuza?
2. CpaBHHUTE pe3ybTaThl aHAIN3A C
MPEIbITYIIAMA OTBITAMH.

OO0paboTKa pe3yIbTaToOB:

1. ITpoananu3upoBaTh MOJTYYCHHBIE PE3YIbTaThI

2. CdhopmynupoBaTh BBIBOABI O KUCIOTHOCTH aHATN3UPYEMBIX 00Pa3IIOB.
3. Kakoii cmoco6 onpezenenus KUCIOTHOCTH SIBIIsiETCst 601ee TOUHBIM?

Paznen 9. UcciienoBanne 1 XuMU4eCKHUIA aHAJIN3 00beKTOB Onocdepbl.

JlabopaTtopHas pabota «OnpeneneHue KECTKOCTH BOJIBI M CIIOCOOBI €€ yCTPaHEHU S »

HazBanue teMnl

Tema 2.2. XuMHuecKuil aHanu3 npod BOJIbI

Pesynbrat oOyueHus

HccnenoBath XUMHUYECKHI COCTaB TPOO BOJIBI

OO01me KOMIETEHIIAN

OK 01TIK 2.10

Bomnpock! aiist nomycka k 1abopatopHoit padbote

a) chopMyHpyITE MENb MIAHUPYEMOT0 SKCTICPUMEHTA

0) chopmynupyiiTe onpeaeeHHe KECTKOCTh BOIbI;

B) KaKasl BOJa CUMTAETCs KECTKOM?




F) 06’I)HCHI/IT€, KaKuM METOJOM BbI 6yzLeTe OIIpCACIIATE X KECTKOCTb BOJEI;

1) Ha 4éM ocHOBaHa KOMIUIEKCOHOMETPHUS KaK METOJI TUTPUMETPUUECKOTO aHau3a’?

€) 3a cu€T 4Yero MEHsSEeTCS  OKpacka  pEakUMOHHOM  cMech  IpH

KOMILJIEKCOHOMETPUYECKOM TUTPOBAHUH (C KPACHOM HA CUHIOK0)?

[IpoBeneHne OnpITOB

O6opynoBaHue 1 Mocyia

PeakTussl

bropetka Ha 25mn

8. Boma

[lITaTuB ny1s1 GrOPETOK

7. Tpunod b 0,05

Konunueckue koa0b1 Ha 100 mu1

3. pacTBOp METHJIOPAHIKA

ITunerka Ha 50 M

4. XpoMOTeH YE€pHbIN

ITunerka wa 10 M1

5. AmMmonuiiHbIil Oydep

17.pactBopM cosstHOM KucioTh 0,1
H

Auroputm npoBeaeHus onbiTa Nel

BOHpOCBI M 3aJaHUs

Omnpit 1. Onpenenenue oo
KECTKOCTH BOJBI
KOMIIJIEKCOHOMETPUUECKHM METOJIOM

1. B Tpu koHH4Yeckue KoJIObI 0TOOpaTh
nuneTkou mo S50 vz uccaeayeMon BoIbl
(aTMKBOTHBIN 00BEM V).
2. IlpubGaBuTh B Kaxayo koyidoy mo 10
M aMMOHHMIMHOTO Oy(epHoro pactBopa
M — Ha KOHYMKE INmarens — 1O
HECKOJIbKY KPHCTAJUTMKOB XPOMOTEHA
4EPHOTO; CMECh B KOJIOAX MepeMeniaTh
BpaIiaTeIbHBIMU JBKEHUAMH. PacTBop
JIOJDKEH TMPUOOpEeCTH IBET KPAaCHOTO
BUHA.
3. 3anomHUTH OrOpeTKy THTpanToM — 0,05
H. pacCTBOPOM TpujoHa b — u
MOCIIEIOBATEIBHO OTTUTPOBATH KAKIYIO
mpoOy B KoJIOe 70 mnepexoa BUHHO-
KpacHOM OKpPacKU B CUHIOKO.
4. O0BEM TUTpAHTA KaXKbIN pa3 nepe;
TMTPOBAHUEM JTIOBOJUTH JI0 HYJIEBOI
DTMETKH, a TMOCJIE — YYUTHIBATh PACXO]]
rurpanTa 10 0,1 ma (V1, Va2, Vs).
5. 3aHecTH pe3yJbTaThl TUTPOBAHUS B
TaOJHITy TaKUM K€ 00pa30oM TUTPYIOT
eIe JBe MPOOBI BOJIBI.

1. Breiuucnure cpenHee  3HAuYCHUE
o0BnéMa TUTpaHTa (Vy),
M3PACXOJJOBAHHOTO HAa  TUTPOBAHUE

aJUKBOTHOI'O 00BhEMA BOJIBI,

2) Beraucnure oOmiei KECTKOCTH BOIBI,
HUCXOJd W3 3aKOHA SKBUBAJICHTOB U
IIpUHUMa, 4TO KECTKOCTh
MPEACTaBIICT COOOM  HOPMaIbHYIO
xonuenTpamuo Ca** u Mg#* B Boze:

K = 2T 1000

1000 — wMHOXWTENb IS TepeBoaa
SAVHUI] HOPMAJILHOCTH PAacTBOPA MOJlb-
OK6/1 B €IUHULBI KECTKOCTH MMOJIb-
K6/l




AJIropuT™ npoBeeHus: onbiTa Ne 2 Bonpocsl 1 3a1anus

Omnpit 2. OnpeneneHue kKapOOHATHON
XKECTKOCTU BOJBI KUCIOTHO-OCHOBHBIM

TUTPOBAHHEM

[1po61eMHBI OTBIT 1. Beiuucnure cpenHee  3HaAuYCHHE
1. B Tpu xoHHYeckux KoJIObI 0TOOpaTh | 00bEMa TUTpPAHTA Vo),
1o 50 Mz uccienyeMon BOJIbI. M3pACXOJOBAHHOTO HA  TUTPOBAHUE

2. IlpubaBuTh B Kaxayro Mo 2-3 Kamiv | aTMKBOTHOTO 00BEMa BOBL;
pacTBOpa METUJIOpaHka U colepkumoe | 2) Beranciure kapOOHATHYIO )KECTKOCTD

nepemMeniaTh BpaniaTebHbIMU | BOJBI 110 OpMyJI€E:

JBIKCHUSIMH. w = M 1000

3. OTTuUTpOBaTh KaXIyl0 QJIUKBOTY Va

rutposamHeM 0,1 H PACTBOPOM 1000 — wMHOXWTENb IS TepeBoaa

SIMHUI] HOPMAJILHOCTH PAacTBOPA MOJlb-
OK6/1 B €OUHULBI KECTKOCTH MMOJIb-
K8/

COJISTHOM KMCJIOTBHI O Iepexo/ia KeaTOu
OKpAacK{ MHAUKATOPA B OPAHKEBYIO.

4. PesynpTaThl BHECTH B TaOJIHIlY
IPOOBI BOJIBI.

OO6paboTKa pe3yIbTaToOB:
1. IIpoaHanmu3upoBaTh MOJYICHHBIE PE3YIIhTATHI

2. CdopmynnpoBaTh BBIBOABI O )KECTKOCTH aHAIM3HPYEMBIX 00pa3IloB.
3. CpopmynmpoBaTh BBIBOJBI, JJISl KAKHUX II€JIed MOKHO MMPUMEHSTH UCCIIETyEMbIC
o0Opasisl?

8.3. OueHo4YHBbIE CPeACTBA PYOEKHOI0 (TEMATHYECKOT0) KOHTPOJIS 10
AUCUMILTHHE « XHUMUD)

Py0OexHblil (TeMaTUYECKHil) KOHTPOJIb MO JUCUUIUIMHE «XUMUS» TPOBOAUTCS B
dopMe KOHTPOJIBHBIX pabOT MO pazjenaM OCHOBHOI'O MOAYJIS Ha OTAENbHBIX
3aHATHSX, KEHCOB.

4.3.1 KoHTpOJIbHBIE PadoThI

Pazgen 2. Xumuyeckue peaxkuuu. KonrpoabHasa pabGora «CrpoeHue
BelleCTBA 1 XMMHUYEeCKHE PeaKkunm»

KouTtponbHas paboTa conepKUT YeThIPE BUIA 3aTaHHI:

1. 3ajmayum Ha cOoCTaBIEHHE XUMUYECKHUX (DOPMYJT JBYXAaTOMHBIX COEAMHEHUH 110
UX Ha3BaHHUIO.

2. 3a/auid Ha COCTABJICHUE YpaBHEHUM peEaKIUi: COCTUHEHUS, 3aMEIICHHUS,
paziokeHus, OOMEHa M peakuui C YydyacTHeM KOMIUICKCHBIX COCIUHCHU;
OKHUCJIUTEIIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI.

3. 3agaHus Ha COCTABJIICHHE MOJEKYJSIPHBIX M HMOHHBIX PEeakUuid TUApOJIH3a
COJIEH, YCTAaHOBJICHUE U3MEHEHUS KUCIIOTHOCTH CPEJIBI.

4. 3agaun HaA pacyeT KOJUYECTBEHHBIX XapaKTEPUCTUK IO YpaBHEHUSIM



XAMHUYECKUX PEaKIMi: MacCOBOM MM OOBEMHOU JOJIM BHIXOJA MPOAYKTa PEaKIIHH
COCIMHCHUS OT TEOPETUYECKH BO3MOXKHOTO, OOBEMHBIX OTHOIICHWUW Ta30B;
KOJIMYECTBEHHBIX XapaKTEPUCTHK MCXOJHBIX BEIIECTB M MPOIYKTOB PEAKIIMH;, MACCHI
(00OBeM, KOIMYECTBO BEIIECTBA) MPOAYKTA PEAKIUHU, €CIM OJHO W3 BEIECTB JAaHO B

BHAC pacTBOpPA C OHpCHCHCHHOﬁ MacCCOBOU I[OJ'ICﬁ PaCTBOPCHHOI'O BCUICCTBA.

1 BapuanT 2BapHUaHT
1. Jlonummre ypaBHEHHS, yPAaBHANWTE, COCTABbTE MOJIHBIE U COKPALLIEHHbIE HOHHBIE
YpPaBHEHUS.
Mg (NOg )2 + K3 PO, = Al Cl; + K3PO, =
Ba (OH )2 + H; PO, = Fe SO, + Naz PO, =
Zn Bry + H,SO3 = Mn Cl, + KOH =
2. JlomuiuTe ypaBHEHUS U ONPEACTUTE XapaKTEPUCTUKU KaXI0H XUMUYECKOM
peaxKuuu.
Na+ O, = Li+ O,=
As+ O, = Se+0,=
3. IIpocraBbTe CTENIEHU OKUCIIEHUS FIEMEHTOB B CIEIYIOINUX COSAUHEHUSX.
Bi205, Ga,03, CC|4 HMnO, FeO, PbOz, PC|5, HC|O4, H,Cr,0-,
HszO4, SnS.,. XeF,

4, OHpCI{CJ’II/ITC THUII XUMHUYECKOH CBSI3U B JAaHHBIX BCIICCTBAX, JOKAXHUTE 3TO C
ITIOMOIIBIO CXECM.

KCI, O,,PHs, Ag, Cl,, NaBr, 15, MgClz, H,, SO,, Cu, Nal, F;, Fe,
NaZO, Ni, CH4, Al, Ca (N03)2 CaO, N>, Na, P205, BaSO4, 03,
Sg, SO3, 1,07.
5. PaccraBbTe K03 UIIUEHTHI, ONIPEACIIUTE TUTT PEAKITUU:
a) Mg + N2 ->Mg3N2 a) C +Cr2 03— CO2 +Cr
0) HNO3 + CaO— Ca(N0O3)2+H20 6 ) Na + H20 — NaOH+ H21
6. PaccunTath cTeneHn OKUCICHUS I KaXKI0TO AJIEMEHTa B BEIIECTBE
Fe(NO3)3 Ca (NO3),

3. 3anucath GhOpMYJIbI BEIIECTB:

A) cynbdun xenesa (I11) b) cepnas kucnora

A) cepHHCTas KUCTOTA 0) ruapokcun meau (11)

7. ITo ypaBuenuto peakiuu CuCl2 +Mg —MgCl2 +Cu, BBIYHCIUTE KOJUIECTBO
BEIllECTBA MU, €Cu B peakiuto ¢ xjaopuaom Meau (IT) ctynuno 480 r maruus.

8. CoCcTaBUTh YPaBHEHUE U ONPEIEIUTh THUIl PEAKLIUN

A) cynbdar Oapus + cepHasi KUCJIOTa b) consinast kucnoTa + kapOOHAT KabIUs

Paznen 4. CTpoeHne U CBOiiCTBA HeOpraHuveckux BemecTB. KonrpoabHas
padora «CBOHCTBA HEOPTraAaHMYECKHUX BeleCTB)

KonTtponbsHas pabota conepKuT Tpy BUJIa 3aJaHUN:

1. 3agaum Ha pacyeT MaccoBOM JOJAU (MacChl) XMMHYECKOTO AJIEMEHTa

(coenuHeHus1) B MOJIEKYJie (CMecH).



2. IlpakTuyeckue 3aiaHus MO KIaCCU(PUKALNUU, HOMEHKIATYpPEe U XUMUYECKUM
dbopMyliaM HEOpPraHMYECKHX BEIIECTB PA3IMYHBIX KIIACCOB: OMpENEICHHUE Kiacca
HEOPTaHUYECKUX  BEILECTB, HA3bIBaTh  HEOPraHUYECKUE  COCIAMHEHUS 110
MEXIyHApOJAHON U TPUBUAIBHON HOMEHKJIATYPE M0 XUMUYECKUM (HOPMYIIaM.

3. 3agaHus Ha COCTABJICHUE YPABHECHUM XHMHYECKHUX PEAKUUN C y4acCTHUEM
IIPOCTBIX U CIIOKHBIX HEOPraHWYECKUX BEUIECTB: OKCHJIOB METAJIOB, HEMETAJUIOB U
aMm(pOTEepHBIX D3JEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAaHWUN M aM(OTEpHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX COJIEH, XapaKTepU3YIOIIMX UX CBOMCTBA U CHOCOOBI

ITOJTYYEHHS.

1.  VYcraHoBuTe, K KAKOMY KJIacCy/TpyIIe OTHOCATCS HEOPTraHMUECKUE BEIeCTBa,
dopmyisl kKoTopbix ykazanbl CoO, HNO3 LiOH, H,S;03 Ha3oBuTe coenuHeHwMs M0
MEKTyHapOIHOW U TPUBUAIBHOM HOMEHKIIATYPE.

2. CoctaBuTh GOPMYIIBI COCTUHEHUI:
a) okcuna yriepoaa (1), 0) ruapoKCcHIa MeIH,
B) XJIOPOBOJIOPOJHOM KUCIOTHI, T) cyJb(aTa HATpUs
3. Hanmucatp ypaBHEHUSI XUMUYECKUX PEAKLINN:

a) H,SO,4 + Mg 6) Na, O + HBr B) SO, + CaO F)C&COg + HCI ,ZI) AlCl; + AgNO3
VYka3arb Ha3BaHUs MPOYKTOB PEAKIIUU.

4. PacctaBbTe KOA((OUIIMEHTHI B TPUBEIACHHBIX HUKE CXEMaX XUMHUYECKUX PEaKITUi.
JlaliTe XapakTEpUCTUKY KAKIOU U3 YETHIPEX XUMUUECKUX PEAKLIUN C TOYKU 3PECHUS

Pa3JIMYHBIX KJacCUuPUKaIuii.

a. Ho+ N —>NH3T+Q

6. AL + Fe,0; — ALO3 + Fe + Q

B. CaCO3 — CaO + CO.t - Q

r. NaOH + H,SO;, — Na,SO, + H,O + Q
5. 'openue ammuaka

ANH; iy + 3020 = 2Ny + 6H20 5 +Q

SIBJISIETCSL PEaKLIUEN
1) COCJIMHCHUS, KaTAJTUTUYECKON, SHIOTEPMUIECKON
2) 3aMENICHUS, KaTATUTHYECKON, SK30TEPMUYECKON
3) OKHMCIIUTEIbHO-BOCCTAHOBUTEILHON, HEKATAIUTUYECKOM, SK30TEPMUYECKOHN
4) | oOMeHa, HeKaTaJIMTUYCCKOM, SHIOTCPMHUUCCKOM
6. Berunciaure MaccoByro 1010 cepedpa B okcue cepedpa (Ag20)

Pa3znes 7. CTpoeHue U CBOMCTBA OPraHNY€CKUX BELIECTB.
KonTposbnas padora «CTpoeHre U CBOMCTBA OPraHUYE€CKHUX BelIeCTB)

[To utoram uzydenus pazzaena 7 oOydaromnmecs: OyayT CIIOCOOHBI:



- ONpENeNsATh  IPUHAMIEKHOCTh  BEIIECTB K  Pa3jMyHbIM  KJlaccam
OpPTraHUYECKUX COCIMHEHUI; TOMOJIOTH U U30MEPHIL;

- Ha3bIBaTh HU3YyYCHHBIC BEIIECTBA MO «TPUBUATIBHON» WM MEXKIYHApOIHOU
HOMEHKJIATYpe;

- XapakTepu3oBaThb CTPOCHHME M  XHUMHYECKHE CBOWMCTBA  HW3YUYEHHBIX
OpraHUYECKUX COECTMHEHUM;

- OOBACHATH 3aBHUCUMOCTb CBOWMCTB OPraHMYECKUX BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

- TIPOBOJUTH BBIYHMCIICHUS 10 XUMUIECKUM (HOpMYJIaM U YPaBHCHHSIM.

TeMaTnueckuii KOHTPOJIb OCYILECTBIISIETCS METOAOM TecTtupoBaHusa (1) wim B
dbopme MIChbMEHHOM PabOThI, BKITIOUAIOIIeH TpakThudeckue 3aaanns u 3agaaun (11).

1. BemiecTBo, cocTaB KOTOPOTO BhIpaKEH MOJIEKYJIApHOM opmyoit C3Hs,
OTHOCHTCS K KJIACCy':
1) Apensl 2) aJKaHBbI
3) AJKeHBI 4)aIKUHBI

2. Haspanwme BemecTBa, popmysaa koroporo: CH3-CH(CH3)-CH,-CH,-OH

A) Oyranoi-2 b) mnenranon-2

B) 2-metunGyranon-4 r) 3-meTuinbyTanos-1
3. BemectBo, umetomiee hopmyny CH,=CH; Ha3biBaeTcs:

A) Tonyon b) atunen
B) I'muuepun I') IPONaHO

4, BemecTBo, Ha3BaHWE KOTOPOTO MPOMUOHOBASI KUCIIOTA, UMEET (POpMYyITy:

A) C,HsOH b) (CH3);,NH B) CH3-CH,-COOH r) C3Hy,OH
5. J17ist ankaHoOB XapaKTepHa peaKIus:

A) npucoenunenus Hp 0) XJIOpUPOBAHUSI HA CBETY

B) o6ecniseunBanus pactsopa KMnO4 I') monumepusaiuu
6. MertaHoJ pearupyer c:

A) Harpuem 0) BosioM B) BOJIOPOJIOM I') METAHOM

7. YKcycHast KHCJIOTa BCTYIAET B PEAKIIUIO C:
1)  A)AgNO; 6) NaCl B) Na,COs r) H,O
8. Bepnbl 11 yTBEpKIACHUS:

A. AMUHBI IPOSIBJISIIOT OCHOBHBIE CBOMCTBA
b. AMUHOKHUCIOTBI TPOSIBISIFOT TOJILKO OCHOBHBIE CBOICTBA
1. BepHO TONBKO A 2. BEpHO TOJNbKO b
3. BepHbI 00a yTBep>KIeHUs 4. HEBEPHO HU OJIHO U3 YTBEPXKICHUN
9. VYpaeuenne xumuueckoi peakiun C2H6+CI2AC2H5CI+HCI siBasieTcs:
A) peakuueit 3aMelleHns, MPOTEKAIOIEH N0 PaIuKATIbHOMY MEXaHU3MY
b) peakuueii npucoeqMHEeHNs, IPOTEKAIOIIEH MO PaIUKAILHOMY MEXAHU3MY



B) peaknueii 3amenieHus, NpOTEKAOUIEH 10 HOHHOMY MEXaHU3MY
I') peakuumeil mpucoeMHEHMS], POTEKAOLIEH [0 HOHHOMY MEXAHH3MY
10. B peakuuio «cepeOpsiHOTO 3epKajia» (C aMMHAaYHBIM PACTBOPOM OKCHIA
cepeOpa) BCTyIaeT:
A) DtaHon 0) INIIOKO3a  B) MIMIEPUH  T) Kpaxmail
11.  YcraHOBHUTE COOTBETCTBHUE MEX/y HA3BaHUEM BEIIECTBA U KJIAaCCOM (TPYIIIOiN)
OpPraHUYECKUX COECAMHEHUN, K KOTOPOMY(-0ii) OHO MPUHAIJIEKHT.
HazBanue BemecTBa

A) CH;COOH 5) CH3-CH2-CHj
B) CHzZCH-CHz-CH3 F) CHg-CHz-OH
Kiacc OpPraHUYCCKUX COGI[HHGHI/II\/’I
A) 0IHOATOMHBIE CITUPTHI 0) yriieBoJpl  KapOOHOBBIE KUCIOTHI

B) apomaTtudeckue yrieBogopoasl T) HEMPEAEIbHBIE YTIIEBOAOPOIbI
J1) ipenenbHbIE YTIEBOOPOIbI
12. B cxeme npeBparieHuii
1500°C xkar +Br,
CH,4 X1 OeH3011 X2
BelecTBaMu X1 U X2 COOTBETCTBEHHO SIBIISIIOTCS:
A) Auertunen 0) sTUIeH B) OpomOeH301
I') Xnop6enzon n) ¢enon E) nukiorekcan

13. Ompenenure MONEKYyJIApHYIO (GOpMyTy BemecTBa, coaepxamiero 37,5%
yraepona, 50% xucinopona u 12,5% Bomopoaa. OTHOCHTENbHAS TIOTHOCTH
MapoOB 3TOr0 BEUIECTBA MO BOJOPOAY paBHa 16.

a) CH3;0H 6) CoHsOH
B) HCOOH r) CeHsOH

14.  CkoyibKO JUTPOB BOJOpOaa MoTpedyercs ainsa oopazoBanus 10,2 T 3THIOBOTO

CIIMPTA U3 alleTalIbAETH/IA, €CJIU BBIXOJ MPOAYKTa peakiuu coctapisier 80%"?
A)6,2n 0)3,1n B) 12,75 n r) 11,2 n

4.3.3. Keiic-3amanus

Keiicbl ucnonb3yroTcsi B KauecTBE OLEHOYHOTO CpeAcTBa B pazzaene 6 u 9
MIPUKIATHOTO MOIYJISL.

Keiic Nel. «XJ10p B KU3HH YeJT0BEKA)
B Slmonun oObeawHEHHBIMH CcuiIaMu HalMoHaabHOTO WHCTUTYTa 3I0POBBS U
[IpedextypHoro ynuBepcurera Cua3yoku ObLIO TMIPOBEJAEHO HCCIEA0BaHUE. Y YCHBIC
BBISICHWJIA, YTO €CTECTBEHHBIC OPTraHWYECKUE BEIIECTBA BCTYMAIOT B PEAKIUIO C
XJIOPUPOBAHHOW BOJIOM H3-TIOJA KpaHa, 00pa3ys OMacHbIe COCAMHEHHUS, KOTOpHIE
MOTYT CIIY)KATh NPUYUHOM paka. Takue coeauHeHus HasbiBaroTcd MX, TO ecThb
«MyTtareH ukc» nim « Hem3BeCTHbIN MyTaren».



3amanus:
1. Tlpeanoxkure cnocoObl yMEHBIIEHUS SAOBUTOTO BIMSHHS XJIOpa B MUTHEBOM BOJIE
Ha OPraHU3M YE€JIOBEKa.
2. Vcxonst u3 cBOeH KU3HEHHOM MPAKTUKU, TPUOIU3UTEILHO PACCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOM BOJBI BbI UCIOJIb3YETE B TCUCHUE THS U JUISl KAKUX LIEJIei?
3. Kakue opransl yenoBeka 00JbllIe BCEro CTpagaroT OT BO3AEUCTBUS Xj10pa?
4. Kak BiusieT XJIOpUPOBaHHAs BO/IA HA YEJIOBEKA MPU KylaHUH?
5. Haiinure  NONOJHUTENBHYIO  MHQOpPMAIMIO O  3aMEHE  XJjopa  IpH
o0e33apakuBaHUU BOJIBI.
6. HWccnenyiite pa3nuuHble TOBapbl OBITOBOM XWMUU B cBOEM Jome. CocTaBbTe
CIHCOK XJIOPCOJAEPKAIUX COCTUHEHHUH, YKaXKUTE Mepbl 0€30MacHOCTH MpH padoTe ¢
HUMU.

Keiic No2. «ByJkannueckue ra3ppy

B wuctopum wu3BecTeH CleAyIOIIMHA HHTEpecHbI (¢akt: Beinarommuiics
ecTecTBOMCHbITaTeNb JpeBHOCTH [lmuuuit Crapumit moru6 B 70 1. H.3. mOpu
W3BEPKEHNN BYyJIKaHA. Ero IUIEMSHHUK B IHCbME HCTOPUKY TamuTy MHca:
«...Bapyr pasganuce packarel rpomMa, U OT TOPHOTO IIAMEHM IIOKayajauCh BHU3
yepHble cepHble napbl. Bee pazoexanuce. [lnunuil ... ynan u 3agoxcs».
3aganus:

1. Tlouemy? Kakue coequHeHUs BXOAAT B COCTAaB BYJKAHUYECKUX ra30B?
2. Kakumu XMMHUYECKHMMH CBOWCTBAMHU OHU 007a/1ar0T?
3. HanwummTe ypaBHEHHs peakliy 3TOTO ra3a ¢ BOJOH.

4. Kaxkue Mepsl TpeI0CTOPOKHOCTU JOJKHBI COOJIIOIATh TYPUCTHI MPU MOCEIICHUH
BYJIKAHOB?

Keiic Ne3. «7KBauka»

B razere «M3Bectusi» ot 17mas 1995 ronma Oblna omyOiMKOBaHA 3ameTKa
«KBauka 0e3 caxapa»: «Caxapo3aMEHUTENb KCUJIUTOJ, MOJy4YaeMblii U3 Oepé3bl U
W3BECTHBIH Yy HAC KaK KCHJIMT, COJEPXKUTCS BO MHOTUX (PYKTax, B CKOpPIYIIE
MuHAaIsg. DUHCKME W aMEPUKAHCKUE Bpadyu IPOBEIU HCCIEIOBAHUS OOJBIIOTO
KOJIMYecTBa JeTed B OJHOM U3 rocynapctB LleHTpanbHOl ~ AMepUKH,
MIPOI0JDKABIIIAECS 0oJiee TPEX JIET. YUUTENs TaBaJIM JICTSM JKBAuKy ¢ KCHIUTOM. Yem
JOJIbIIe €€ NEePKUIIb BO PTY, TEM JIydlie s 3yO0B. YMEHBIIACTCS BPEAHBIA HAIET
Ha 3y0ax, BO pTy BOCCTaHABIIMBAETCSI HOPMAJIbHOE KUCIOTHO-IIEIOYHOE paBHOBECHE.
Kcunuron ycunamBaer MeXaHM3Mbl MMMYHHOM 3allUThl MOJIOCTH pTa. B wutore
YMEHBIIAETCSI KOJMYECTBO CTPENTOKOKKOB, CIIOCOOCTBYIOLIMX MOSIBJICHUIO Kapueca,
B CJIIOHE BO3PACTAET COJICPKAHUE KAJIBIIU».



3amanus:
1. JIeCTBUTENBHO JM BCE TaK MPEKPACHO: XYW IKBAUKy C KCWIMTOJIOM U
COXPaHHUIIb 3J0POBBIC 3yObI.
2. Ectb 11 mpoTUBOpEUus B JaHHOM 3aMeTKe?
3. Kakue xumuueckue BelecTBa BXOAAT B COCTaB )KBauKH?
4. Tlpemnoxute CriocoObl pelieHUs TaHHOU MPOOJIEMBI.

Keiic Ned4. «MbL10»
Bce TBepabie TyaleTHbIE MbLJIa M3TOTOBJICHBI HA OCHOBE HATPUEBBIX COJIEW BBICIINUX
JKUPHBIX KUCIOT. Ho oAsiM ¢ TOBBIIIEHHON »UPHOCTHIO KOXH JIMIIA U TOJOBBI
Bpauu — J€PMATOJIOTH PEKOMEHIYIOT YMBIBAThCSI U MbBITh T'OJIOBY JKHUIKUM MBLIOM,
KOTOPOE€ M3rOTaBJIMBAIOT W3 KAJIUEBBIX COJICH KUPHBIX KHUCIOT WJIM IMperapaToM,
KOTOpO€ MPOJAETCs B amnTeKaxX MOJ HAa3BAHUEM «3€JICHOE€ MBUIO» M MPEICTaBIISIET
co0ol YMCTOe KAIMMHOE MBLJIO 6€3 apoMaTHU3aTOPOB.

3aganus:
Kak 3T0 MOXHO OOBSICHUTE?
JIns1 yero HyKHO MBLIO?
YeM MOKHO 3aMEHHUTH MBLIO?
Hanumvre peakiuio noJiydeHus: Mbljia?

YeM KHAKOE MBLIO OTJIMYAETCS OT TBEPAOTO?

o gk o

HpeI[JIO)KI/ITe CII0COOBI M3TOTOBJICHHUS MbLIa B JOMAIlTHHUX yCJ'IOBI/IHX?

Keiic Ne 5. «KucjioTubie 10:x1am»

Kucnoraele M0XAM TOSBISAIOTCSA, KOrjga C aTMOC(EpHBIM KHCIOPOJIOM U
BOJISTHBIM TTAPOM COCIMHSIOTCS OKCHJIBI CEPhl M a30Ta. ITH OKCHJIBI BHIOPACHIBAIOTCS
B OKPYKAIOIIYI0 Cpeay METaUTypru4eCKUMU MPEANPUSTUIMU, JICKTPOCTAHIIUSIMHU,
aBTOMOOMJIBLHBIM TpaHcnopToM. [lomydeHHbIE TaKMM 00pa3oM KHUCJIOTHI UMEIOT BUJL
JIOXKJIST M Pa3HOCSTCSI BETPOM.

3amanus:
1. K kakomy THUIy OKCHJOB OTHOCSTCS JaHHBIE OKCU/IbI?
2. Kakue tumner okcuioB erie ObIBAIOT U MOYEMY TaK Ha3bIBAIOTCS?
3. Kakne xumudeckue cBoiCcTBa onucanbl B Tekcre? Hanmummre
COOTBETCTBYIOIIME YPABHEHUS PEAKIIUH.
4, Onuimmre, Kak BIMSIOT IaHHBIC KUCIOTHI HA MPOBO/IA.

Keiic Ne 6 «AJTioMUHHI»

B nHauane XX Beka n3 HprO-MOPKCKOroO IOpTa BBHIIIIA B OTKPBITBIM OKEaH
KpacaBulla sxra. E€ Brazenen, aMepUKaHCKUKA MWUIMOHED, HE MOXKaJleNl JICHET,



qT00Bl yIUBHUTH cBeT. Kopmyc sXThl OBLI cleNaH W3 OYeHb JOPOTOro B TO BpeMs
ATIOMUHUS, JIUCTBI KOTOPOTO CKPEIUIUIMCh MEIHBIMH 3aKjienKkamMu. JTO ObLIO
KpPacHMBO — CBEPKAIOIIUNA CEPEOPUCTBIM OJIECKOM KOPabiib, YCESHHBIN 30J0THUCTHIMU
rojoBkamu 3akienok! OmHako depe3 HECKOJbKO THEH OOIIMBKa KOpIyca Hayaia
PacXoAMThCA, U SIXTa OBICTPO TOILTA KO JHY.

3agaHus:

O KakoM MeTaJuIe UJIET Peb?

[Touemy? OOBsiCHUTE 3TOT (aKT.

O xakoM IpoIiecce UAET peub?

4 Kakune Hy>XHO OBIJIO CTaBUTH 3aKJICTIKH ?

5. Kak 3T0 siBNeHre MOXXHO MPUMEHHTH B Baliew Oymyriei npodeccun?

wn =

Keiic Ne 7 «KoJiekuus»

CryneHt cobupan neranud s MoTorukiaa. CBOIO KOJUICKIIMIO OH XpaHWJ B
rapake y otra. OgHaxapl OH PEIIMI M0Ka3aTh €€ JIpy3bsiM. OTKpbLT KOPOOKY, a TaMm
BCE JICTAIM TOKPBUINCH HAJIETOM: JKEJIE3HbIC — OypbIM, MEJIHbIC — 3€JICHBIM. Jpy3bs
MIOCOBETOBAJIM OMYCTUTh AceTanu B cojisiHyto kuciaoty ( HCL). On Tak u caenan. B
cocyje, re Oblla MefaHas JeTaib, MOSBIINCH ITy3bIPbKH Ta3a, a PacTBOP MPHUOOpE
OyienHO- TONIyOyr0 OKpacKy. B cocyne ¢ »ene3HOM AeTanblo HaJeT PacTBOPHIICS,
MOCJIe Yero Havyasl BBIICNIATRCS T'a3, a pacTBOP CTajl OJIeTHO- 3eJICHBIN.

3aganus:

1. ITpouTHuTE TEKCT.

2.Beimummmre mpu3HaKu XUMAYECKUX PEaKIn.

3. YKaxuTe yCIOBUs MPOTEKAHUS PEAKITHIA.

4. Hanuiure ypaBHEHUS! PEakIUil.

5. Kak HaszbpIBaeTcs npouece, MpOUCXOSAIINN C NETaJISMHU.
6. [IpemsioxuTe MpaBUIIbHBIE YCIIOBUS XPAHECHHUS JIeTaJeH.

Keiic Ne 8 «P:xxaBumHa»
Banepuii SIkoBneBu4 e3AUT Ha cTapoM aBTomMoOmie. Ha gHuiie aBToMoOmIis

¥ HEKOTOPBIX MPOBOAAX HAYAIH MOSBISATHCS PBIKE MATHA.
1.Yrto npencrapisitoT co0oi 3TH TnisiTHA?
2.W13 4ero coCcTOUT CJIOM p>KaBUUHBI?

3.K xakoMy kj1accy coeIMHEHUM OTHOCUTCS pKaBUMHA?
4 HanumuTe peakiuio pacTBOPEHUS P>KaBYMHBI.
5.IIpemnoxuTte METOIBI OYUCTKU TPYO OT PKABUUHBI.

Keiic Ne 9 «XuMH4ecKHii cOCTaB TEXHUYECKOM BOABLI»
B BomonpoBoaHOM mUTheBOM Boje ropoaa Homeiii Ockon oO6Hapyxkero 400
mr/ame xaopuaoB u 550 mr/nm® cynbgaros.



3amanus:

1. J1aTh TUTHEHUYECKYIO OLICHKY MUTHEBOM BOJIBI,

2. B xakux 1esisx MOKeT MPUMEHSThCS JaHHas Boja?

3. . MoXHO J11 3Ty BOJy 3aJMBaTh B paguaTop?

4, PazpaboTaTh MEPOIIPHUATHS TI0 €€ YIYUILICHUIO U OXpaHe €€ OT 3arps3HCHUS

5. [lepeuncnure MeponpuATHsI 10 OXpaHe BOJBI OT 3arps3HEHHUS.
6. Ykaxute 30HBI CAaHUTAPHOU OXPaHbI BOJIOIIPOBOIA.

Keiic Ne 10 «Tun Boab»
B BogonpoBoiHOM MUTHEBOM BOjie ropojia Banyiiku oOHapysxeH 1 MT/mM° Jkernesa u 3
mr/mme dropa.
3aganus:
1. Kakas oga cyuTaeTcs MATHEBOM ?
2. JlaThb THTHEHWYECKYIO OIIEHKY MTUTHEBON BOJIBI;
3. B Kakux 1easx MOXKeT IPUMEHSThCS JaHHas Boja?
4. MOXHO 71 3Ty BOJly 3JIMBaTh B paadaTop?
5 .Pa3paboTaTh MEpONPUATHS 10 €€ YIYUIICHUIO U OXpaHe OT 3arpsA3HCHUS.

6. Kak ocyIiecTBiseTcss THTHEHHYECKOEe HOPMHUPOBAHHUE KAUeCTBA BOJIOIIPOBOIHOM
BOJIBI?
7. YKaXHATE OCHOBHBIC HCTOYHUKH W 3aTrPSI3HUTEIN BOJIBI.

Keiic Ne 11. «Cnoco0bl npuMeHeHUsT BOJBIY.
Bxyc BomonpoBogHON mNHThEBOM BOABI OblT 3 Oamna, 3amax 3 Oama,
1BeTHOCTH — 30°. MyTHOCTB - 2 MI/IM°.
3aganust:

1. OnumuTe opraHoJICNTUYECKUE MTOKA3aTEN BOIbI
2. JlaTh TUTHEHUYECKYIO OIIEHKY TUTHEBON BOJIBI;
3. B kakux 1eiasax MOKeT MPpUMEHSIThCS JaHHas Boaa?

4. MOHO 71 3Ty BOAY 3aJIUBATh B paguaTop?
5. PazpaboTaTh MeponpusTus 1O €€ YIYUIICHUIO U OXpaHe OT 3arpsA3HEHU.

Keiic Ne 12. « Boxa u3 koJiogua»
Bona kononma umeer o0y >XECTKOCTb 15 MT-3KB/IM° 1 conepxut 80

Mr/aMe HUTpAToB.

3amanus:
1. JIaTh TMTMEHUYECKYIO OLIEHKY BO/JIbI;
2. PazpaboTaTh MEpONpUATHUS IO €€ YIYUIICHUIO U OXpaHe OT 3arpsA3HEHU.
3. Kakoe 3HaueHue /i yenoBeka nuMeeT Boja?
4. Kakue rurneHnueckue TpeOoBaHus MPEAbABISIIOTCS K BoJe?
5. YVkaxure pusnyeckre (pakTopbl BOJIbI U UX TUTHEHUYECKOE 3HAUCHHUE.
6. B ueM 3akioyaeTcsi TMTHEHUYECKOE 3HAYE€HNE XMMUYECKOT0 COCTaBa BOJIbI?



7. YKaxuTe TMrMeHNYeCcKoe 3HaUeHHe OMOJIOrMYeCKUX KOMIIOHEHTOB BOJIbI.
8. [lepeuncnure UCTOYHUKHU BOJIOCHAOKEHHS U JJAITE UX TUTHEHUUYECKYIO
XapaKTEPUCTUKY.

9. JlaiiTe THTHEHUYECKYIO XapaKTEPUCTUKY CUCTEM BOJIOCHAOKECHHS.

10. Kak npoBouTCs yay4llIeHUE KauecTBa BOJIbI?

11. Kak ocy1ecTBiIsieTcsl THTUEHNYECKOE HOPMUPOBAHHUE KaueCTBA BOJIbI

Keiic Ne 13. «Boga»
B kpy>xeBo OyaTo o/1eThI

JlepeBbs, KyCThl, IPOBOJA.

KaxeTcs cka3zkoro 370,

A B CyIIHOCTH — TOJIBKO. ..

3agaHue:

1. KT0 1 Korjja BiepBbI€ OCYIIECTBHUII CUHTE3 BOJIbI?

2. Kakoii BO3ayx TsDKEJee - CyXOU MU BIaXKHBIH?

3. B xakoMm opraHe 4enoBeKa COACPKHUTCS HAHOOJbIIEE KOJIMYECTBO BOJLI, a B
KaKOM — HauMEHbIIee?

4. HazoBuTe BOCEMb HAMMEHOBAHUI COCTOSIHUS BOJIbI, IPUHSATHIX B METCOPOJIOTHH

— CKOJIBKO MOJIEKYJI BObI B OK€aHe?

. UTo Tako€ CHEKUHKH?

. Pacnagarorcst iu B Bojie HAa MOHBI €€ COOCTBEHHBIE MOJICKYJIbI?

. Moxert 11 Boaa ropets?

. MoxeT i1 Boga Teub BBEpX?

O© 00 N O O1

. [lepeuncnure XumMudeckue u GU3NIECKUE CBONCTBA BOBI.
10. Ponb BOMBI B )KM3HU YEJIOBEKA.
11. epeuncnure MEPONPUSITHS IO OXPAHE BOJBI OT 3arPsS3HEHHUS.

12. Vxaxxute 30HbI CAHUTAPHOM OXpaHbl BOJAONPOBO/IA.

Keiic Nel4. «BoxopoaomoOusim - mar B Oyayiee»

Aptomobmm Honda FCX Clarity Ha BOJOpOIHBIX TOIUIMBHBIX 3JIEMEHTAX €3]IT
no goporam Epombsl ¢ 2009 roma. B 2011 romy Honda npucoeannuiach k
eBporeiickoMmy mapTHepcTBy skojoruuHoil ’Hepruu (Clean Energy Partnership),
MOCJIC Yero BbIBEJa Ha TIEPBBIM IUIAaH IPOM3BOACTBO OSKOJOTHUYECKH YHCTHIX
aBToMoOmier. A Ha Ilstom MockoBckoM MexayHapogHoM aBTocasione BA3
MPEICTaBIII CBOIO HOBUHKY «Jlaga-AHTAm» ¢ GayuioHaMu BOJOPO/Ia U KHCIOPOA.

3amanus:

1. TloueMy MHOTHE aBTOMOOWJIBHBIE KOMITAHUM Pa3pabaThIBalOT aBTOMOOWIIH,

paboTarolye Ha BOJOPOIHOM TOILIUBE?



2. Kak BbIXJIONHBIE Ta3bl aBTOMOOWIJIEH, padOTalOMX Ha YTJIEBOJOPOJHOM
TOIUIMBE, BIUSIIOT HA 3J0POBbE UeIOBEKa?

3. Kakue «+» u «-» Bbl BUAUTE Y BOAOPOIOMOOUIIEH?

4. HaliguTe MONMOJHUTEIRHYIO HHGOPMAITIIO 00 UX YCTPOUCTRE.

5. Ecnu B Bameil cemMbe WIM Yy BalllMX 3HAKOMBIX €CTb AaBTOMOOWIIH,
MOJICUUTANTE, CKOJIBKO TMPUOJM3UTEIBHO JIUTPOB OCH3WHA, Tra3a W KaKOW MapKH
UCIIOJIBb3YETE €KETHEBHO.

6. Kakue BemiecTtBa M B KAKOM KOJIMYECTBE MOTYT HAXOAUTHCA B BBIXJIOIHBIX

rasax Balllix aBTOMOOMICH?

4.3 . OueHOYHBbIE CPEACTBA MPOMEKYTOYHOM ATTECTALUM 1O JUCHHUILIHHE
«XuUMHD»
[IpoMexyTouHast aTTeCTalus.
[IpomexyTouHast aTTecTalus MO AUCHUILIMHE « XUMUSD» MTPOBOAUTCS B hopMe 3aueTa
c oueHkou. Kelichl MCHOIB3YIOTCS B KA4ECTBE OLIEHOYHOI'O CPENICTBA B paszzene 6
MPUKIIATHOTO MOJTYJIsS

5. MeToanuyeckne MaTepuaJibl
5.1. Ilepeyenb NpakTU4YECKHUX PadoOT

Paznen Tema npakTuyeckoi paboThl
1 |Temal.2. 3aKOHOMEpPHOCTM HW3MEHEHHSI CBOMCTB
HepI/IO JTMYECKUN 3aKOH U Tabauma | XUMHUYECKUX DJIEMEHTOB, O6p83yeMBIX
I.11. MenpeneeBa UMHU TPOCTBIX M CJIOKHBIX BEUIECTB B
COOTBETCTBUU C MIOJIOKEHUEM
XUMUYECKOTO AJIEMEHTA B
[Iepuoanyeckou cucreme.
2 | Konrponbhas pabora 1 CrtpoeHue BeniecTsa U XUMHYECKUE
peakuuu

3 | Tema 3.1. Ilouarue o pacTBopax CnocoObl  BbIpaKE€HHS  KOHLIEHTpalUuu
pacTBOpOB: MaccoBast T0Js1
PacTBOPEHHOI'0 BeIIECTBa (MPOLEHTHAs),
MOJISIpHAs U APYTHE.

4 | Tema 4.1. Knaccudukanus, CocraBiieHue ypaBHEHUH XHMHYECKHX

HOMEHKJIaTypa U CTPOCHUE peaKuHﬁ C YHaCTHUCM IIPOCTHIX U CIIOKHBIX

HEOPraHWYECKUX COEIMHEHM HEOPraHMICCKNX BEIICCTB.

5 | Tema 4.2. ®U3HKO-XUMHUYECKHE ['eHeTnyeckas CBsI3b MEXAY KJIaCCaMU
CBolcTBAa HEOPraHUYECKUX OpraHn4cCKHX u HCOPraHNM4YCCKUX




BCIICCTB

COEIMHEHNH.

6 | Kontponbhas paboTta 2

CBoiicTBa HEOPraHUYECKUX BEIIECTB

7 | Tema 6 Xumus B ObITYy U
IIPOU3BOJCTBEHHOMN AESTEIBHOCTH
YeJIoBeKa

XuMus B )KA3HHA 00I1IeCTBA

8 | Tema 6 Xumus B ObITY H

[IpeacraBnenue pe3yJabTaTOB pPEIICHUS

CTPOCHHUC U HOMCHKJIATYpa
OpPraHn4YCCKHX BCIICCTB

IIPOU3BOJICTBEHHOM ACATEIBHOCTU | KEMCOB
YeJI0BEKa
9 | Tema 7.1. Knaccudukanus Homenkmarypa OpPraHMYECKUX

COEIMHEHUMN OT/ebHBIX KIACCOB

10 | Tema 7.2. CBoiicTBa
OPraHUYECKUX COCIUHECHUN

CocraBnenue CXeM peakuuin
OPTaHUYECKUX COCTUHEHUN

11 | Tema 7.2. CBoiicTBa
OPraHUYECKUX COCAUHECHUN

['eneTnyeckass CBsI3pb MEXKAY Kiaccamu
OPTaHUYECKUX COCTUHECHUN.

12 | KontposnbHas pabora 3

CTpykTypa U CBOWCTBa OpPraHMYECKHUX
BEILIECTB

5.2. IlepeueHb 1a00paTOPHBIX padoT

Paznen

JlabopaTopHas pabora

Paznen 1. OcCHOBBI CTpOEHUS BEIIECTBA

JlaGoparopHas padota Nel. «M3meHeHue
CBOMCTB 2JIEMEHTOB M MX COCTMHCHHIA B
3aBUCUMOCTH OT TIOJIOKCHHS B
ITeproiM4EeCKO CUCTEME

Paznen 2. Xumuueckue peakunu

JlaGopatopHas pabota Ne2.
CTexruoMeTpUUECKUE PACUETHI.

Paznien 2. Xumuyeckue peakiuu

JlabopaTtopHnas pabora Ne3. "Turmbl
XUMUYECKUX peaKuu'.

Paznen 3. PactBopsr

JlaGopatopnas padota 4. «IIpurotoBneHue
pPacTBOPOBY.

Paznen 3. CtpoeHue u cBOiCTBA

HCOPraHN4CCKHX BCIICCTB

JlaGopatopHas pabdota 5. «CBoiicTBa

MCTAJIZIOB 1 HCMCTAJJIOB»

Paznen 4. Ctpoenue u cBoiicTBa
HEOPTaHUYECKUX BEIIECTB

JlaGopatopHas padota 6. «Xapakrep
JUCCOITHAITIY PA3JIMYHBIX THAPOKCHIIOBY.

Pa3nen 5. Kunetnueckue n

TEPMOANHAMHUYICCKNEC 3aKOHOMCPHOCTHU

JlaGoparopHas pabota 8. «M3yuenue

BIIMSIHUS PA3IMYHBIX (PaKTOPOB Ha




IMPOTCKaHUA XUMHUYCCKUX peaKquI

CMCIICHUC XUMHNYCCKOT'O paBHOBECCHA»

Paznen 7. CtpoeHue u cBOCTBa
opraHu4eckux BemiecTs. JJabopaTopHas
pabota " nentuduxaius
OpPTaHUYECKUX COCTMHECHUN OTIEITHHBIX
KJIACCOB

JlaGopaTtopHas pabota 9. "lIpeBpamenus

OpraHUYECKUX BEIIECTB MPHU HarpeBaHuu'.

Paznen 7. CtpoeHue u cBOiCTBa
opraHuyeckux BemiecTs. JlabopatopHas
pabota " Unentuduxaius
OPraHMYECKUX COCAUHEHUN OTIACIbHBIX
KJ1aCCOB

JlabopaTtopHnas pabota 10. " CBoiicTBa
CITPTOBY

Paznen 7. Ctpoenue u cBoiCTBa
opraHu4eckux BemiecTs. JJabopaTtopHas
pabora " Mnentudukanus
OpPraHUYECKUX COCAMHEHUN OTIEITHHBIX
KJIACCOB

JlaGoparopnas pabota 11. " CpolicTBa
KapOOHOBBIX KHUCIIOT»

Paznen 7. CtpoeHue 1 CBOMCTBa
opraHuyeckux Bemiects. JlabopatopHas
pabota " neHTuduxanus
OpraHUYeCKUX COCTMHEHUMN OTACIIbHBIX
KJIacCOB

JlabopaTtopHas paboral 2.
"Unentudukaims opraHmIecKux
COCIMHEHHUHN OTIEIbHBIX KJIaCCOB

5.3. Keiic 3aganus

Keic Nel. «X70p B )KM3HH 4ETOBEKA»
Ketic No2. «BynkaHnndeckue ra3bb»
Keiic Ne3. «JKBauka»

Keiic Ne4. «Mb1io»

Keiic Nob «KuciaotHble 10XKI1»

Keiic Ne 6 « AnromMunminy

Keiic Ne 7 «Kommexims

Keiic Ne 8 «P:xaBunnay

Keiic Ne 9 « XuMuueckuii cocTaB TEXHUIECKOU BOIBI»

Ketic Ne 10 «Tum Bogsn

Keiic Ne 11. «CriocoObI IpUMEHEHUS BOJIBI.

Keric Ne 12. « Boma u3 xkomomaia»
Keiic Ne 13. «Boxa»

Keiic Nel4. «Bogopogomobuiu - mar B 0y aymiee




6. CIUCOK UCTOYHHUKOB
OCHOBHBIE UCTOUHUKU:

1. T'abpuensn O.C. Xumus. 10 kimacc. YriyOjaeHHbINH YpOBEHb: YUEOHUK /
O. C. TI'adbpuensn, U. I'. Octpoymon, C. A. CnaakoB. - IIpocsernieHue,
2022. — 399

2. Xumus. 11 xmacc. YruyOneHHwli ypoBeHb: yuyeOHuk / O. C.
INabpuensu, U. I'. OctpoymoB, C. A. CnaakoB, A. H. JIE€BkuH. -
[Ipocsemenue, 2022. — 432

I[OHOJ'IHI/ITCJ'IBHBIC HNCTOYHUKMU:

http://lib.bsaa.edu.ru — 9B benropoackoro 'AY

http://znanium.com — OBC «3HannyMm»

http://e.lanbook.com — DBC «Jlaub»

http://ebs.rgazu.ru — 9bC «AgriLib»
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