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1. IMacnopr poHaa oueHMBaeMbIX CPEACTB

1.1. Obaactbs npumenenuss ®OC

®OC  npenHa3HaueH Uil  OPOBEPKH  pE3YyJbTaTOB  OCBOCHHS
00111c00pa30BaTEIbHON YYEOHOM JUCHUILIMHEI K XUMUS» MO CIEIHAIbHOCTHU
35.02.16 Oxcmmyatanus HW PEMOHT CEIIbCKOXO3SIMCTBEHHOM TEXHUKU U
00opy10BaHUS.

Hean u 3apaum co3ganusa ®OC

Hensto  cozmanuss DPOC  dgBiseTcss  yCTAaHOBJIEHHE  COOTBETCTBUS
y4eOHBIXIOCTI)KCHUN  3alJIJaHUPOBAHHBIM  pe3ysJbTarTaM  OOydYeHUs  TI0
o0mieo0pa3oBaTebHON  AUCHUIUITMHE «XUMHUS» W TPEOOBAaHUSAM OCHOBHOM
o0pa3oBaTeIbHOM MPOrPaMMBI.

@OC pemuraer 3a7a4u:

KOHTPOJIb W YIPaBJICHHE NPOLECCOM MpHOOpeTeHus o00ydaroluMuUcs
HEOOXOJMMBIX 3HAHWHA, YMEHUH, HABBHIKOB H YPOBHSI C(HOPMHPOBAHHOCTH
komnerenunu, onpenes€éHHbpix B @PI'OC CIIO nmo HampaBiieHHIO TOATOTOBKH U HA
ocHoe PI'OC COQO;

- KOHTpOJIb (C IMOMOIIBI0O HA0Opa OLEHOYHBIX CPEJCTB) U YIPABIICHUE
(C MOMOIIBIO 3JIEMEHTOB OOpPaTHOM CBSI3M) JOCTWKEHHEM LEJieH peanu3aluu
OIIOIT, ONpEIeIICHHBIX B BHJIC Habopa OOIIEKyIbTYpPHBIX,
o0uienpodeccuoHaNbHbIX U TPO(ECCHOHATBHBIX KOMIIETEHIIUH BBIITYCKHUKOB.

Hasnauenmne (oHaa O1EHOYHBIX CPEACTB: UCIONB3YETCs I OTIEPATUBHOTO
U PEeryJsipHOTO YIpaBJICHUS Yy4yeOHOW NeATEeIbHOCTHI0O (B TOM  UHCHE
CaMOCTOSITENILHOM) CTYACHTOB, a TaKKe MpeAHa3HaueH [JIsl OICHKH CTEIeHU
JOCTMKEHHSI  3aIUIAHMPOBAHHBIX  PE3yJIbTAaTOB OOY4YEHHUS 1O 3aBEPIICHHIO
oOy4eHHs] B YCTAHOBJIECHHOW y4eOHbIM TutaHoM (opme: muddepeHInpoBaHHBIM
3a4€T.

[lepeueHp BUIOB OLIEHOYHBIX CPEJICTB COOTBETCTBYET pabouel mporpamme
JTUCITUTITUHBI « X AMHUS .

1.2. Tlnanupyemble  pe3yJbTaTbl  OCBOEHHUSI  00mIe00pa3oBaTeJbHOM
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

B pe3ynbrate ocBoeHUsT y4eOHOM JUCIUIUIMHBI CTYIEHT A0JKEH YMETh:

1. IlmaHnupoBaTh U MPOBOJUTH XUMHUYECKUE IKCIIEPUMEHTHI

2. WccnenoBaTh BelIeCTBA U MIPOBEPSATH TUTIOTE3BI

3. WuTepnpeTupoBaTh pe3yabTaThl SKCIIEPUMEHTOB

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



5. IlporHo3upoBarh MOCHEACTBUS XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U
IIPOU3BO/ICTBEHHBIX ITPOLIECCOB

6. HccnemoBaTh XUMUYECKHE SIBICHUS U TPOIECCH OKPYKAIOIIEH CPEIbI

7. WHTepnpeTupoBaTh XUMUYECKUE MTPOIIECCH B Ouochepe

Oco0oe 3HaueHne JUCIUIUIMHA UMeeT Npu (popmupoBaHuu U pazsutun OK
u [1K (Tabmuma 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 Tpy0BOr0 BOCIIMTAHUS: [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 CBsI3b, MOJb, MOJIApHAs Macca,
IIPUMEHUTEIIBHO K | - yHTEpecC K pa3IudHbIM cepaM MpoPeCCHOHAIBHON | MOJISIDHBI ~ 00BbEM,  yTIEPOJIHBIM  CKEJeT,
PasIMIHbIM NEATEIIbHOCTH, byHKIMOHANBHAS TpyNmna, pajuKkal, H30Mepus,
KOHTCKCTaM OBnazieHue YHUBEPCATBLHBIMU YUCOHBIMU M30MEPBI, TOMOJIOTUYECKUM PsAd, TOMOJIOTH,

II03HABATEIbHBIMU JICHCTBUSAMMU: 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 ILeIH  JACATEIbBHOCTH,  3a]1aBaTh

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,
ANEKTPOJIUTUYECKAS JUCCOLMALUS, OKHUCIMUTEID,




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 Yy4eOHO-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 HHTETPHPOBATH 3HAHWUS U3  Pa3HBIX
MPEAMETHBIX 00JIacTel;

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

BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW PEaKLUH,
XUMHUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOTO CTPOEHHUS OpPraHUYeCKHUX
BEILIECTB AM. bytneposa, TeOpus
ANEKTPOIUTUUECKOIN U CCOLIMALINH,
nepuoandecknii 3akoH JI.M. Menneneesa, 3axkoH
COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHH, (HaKTOIOTHMUECKUE
CBEJICHUS O CBOMCTBaxX, COCTaBe, IOJYYEHUU U
0e301macHoOM VCIIOJIb30BAaHUU BaYKHEHIINX
HEOPraHWYECKUX W OpPraHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOH 1eATEIbHOCTH YEIOBEKa;

- YMETb BBISBIIATH XapaKTE€PHbIEC IPU3HAKU 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 WCHOML30BATh HAWMMEHOBAHUS
XUMUYECKUX  COECOUHEHUH  MEXIYHapOJIHOIO
COI03a TEOPETUYECKOW U IPUKIATHOM XUMHUU HU
TpUBUAJIbHBIE HA3BaHUSl BAXKHEWILIMX BEIECTB
(aTUIIEH, alleTUIIEH, TJIMLIEPUH, denoun,
dbopMasiblieTH, YKCyCHas KHUCJOTa, TJIMLHUH,




yrapHblid Ta3, YIJIEKHCIIBIA I'a3, aMMUaK, ramieHas
U3BECTh, HETalleHas HW3BECThb, NHUTHEBAS COJAA M
JPYTHX), COCTaBIATh (POPMYJIIBI HEOPTAHUUYECKUX U
OPTraHWYECKUX BEIIECTB, YPABHCHHUS XUMHUUYECKUX
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 OIPEIECIICHHBIM KjaccaM W TIpyIliam
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 (HOPMaIbHBIC YCIIOBHSI)
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 IeHHOCTH HAYYHOTO MMO3HAHUS:

JIP 04 cdopMUpOBaHHOCTE  MUPOBO33PEHMUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS Hayku ¢ OOIECTBEHHOW TMPaKTHKH,
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;

OCO3HaHUE IIEHHOCTH HAay4YHOW  JEeATEIbHOCTH
TOTOBHOCTh OCYUIECTBJIATh MPOEKTHYIO u
MCCJIEI0BATENbCKYIO JIEATEIbHOCTh MHAMBUAYAIBHO
U B Ipy1nie

OBnanenue YHUBEPCATBHBIMU y4eOHbIMU

MO3HABATEIBHBIMH JIEHCTBUSMU:

MP 04 B) pabota ¢ unpopmarmeii:

- 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,
KAUEeCTBECHHbIC PEAKIMU Ha aJbJeruibl, Kpaxmal,
YKCYCHYIO KHCIJIOTY; JEHarypaiusi OCJKOB 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,  BBHIOMpas  ONTHUMalbHYI0  dopMy
Mpe/ICTaBICHUS U BU3YyaIU3alluy;

- OICHMBAaThb  JOCTOBEPHOCTh,  JIETMTUMHOCTD
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€30MaCHOCTH
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 XUMHUYCCKHC
SHAHUA JIA IIPHUHATHA peIHGHI/Iﬁ B KOHKPCTHBIX
KN3HCHHBIX CUTyaluAax, CBs3aHHBIX C
BCIICCTBAMHU U UX IMPHUMCHCHUCM

OK 04.
DddexTuBHO
B3aUMOJICMCTBOBA
Th U pabOTaTh B
KOJUIEKTUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOpPa3BHUTHUIO, CAMOCTOATCIIBHOCTHU
1 CaMOOIIPpCACIICHUIO,

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

OBnajieHHEe yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU
JNICUCTBUSIMU.

JIP 07 6) coBMecTHas IeATETLHOCTb:

- TOHMMATh M MCIOJb30BaTh MPEUMYILECTBA
KOMaHJTHOW ¥ MHIUBHUIYyaJbHON paOOTHI;

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

[1P6 3 yMeTh MIaHUPOBATh U BBHIOIHSITH
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 PEAKIINU OCIIKOB;
MIPOBOAUTH PEAKIIM HOHHOTO 0OMEHa,
OTIPENICNIAThH CPEy BOJHBIX PACTBOPOB,
KaueCTBEHHBIC PEAKIIMU Ha Cylb]art-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHUSI;
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pacrpenensiTb pojau ¢ y4eTOM MHEHUN YYaCTHHUKOB
00CyKIaTh pe3yJbTaThl 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

OBnajicHHEe 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 IIOHUMAHHUE BIIMSHUSA COLMAJIBbHO-DKOHOMUYECKHUX | €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMUH
OKpY’Karolen IPOLECCOB HA COCTOSIHUE MPUPOAHON M COLMAJIbHON | B TIO3HAHUU SIBJICHUM MPHUPOAbI, B POPMUPOBAHUU
cpensl, Cpelpl,  OCO3HaHME  IJO0AJIBHOTO  XapakTepa | MBIIUIEHUS U KYJIbTYphl  JIMYHOCTH, €€
pecypcocoepexe | IKOJIOTHUECKHUX MPOoOieMm; (GyHKIIMOHATLHOM TPaMOTHOCTH, HEOOXOIUMOM
HUIO, IPUMEHATh | - IUIAHUPOBAaHMWE M OCYILECTBICHUE JEUCTBUM B | i1  PELICHWS  IPAKTUYECKUX  3a4a4 W
3HaHMS 00 OKpY’Kalollled Ccpele Ha OCHOBE 3HaHUS IIeJIeH | 9KOJOTUYECKH OOOCHOBAHHOTO OTHOLIEHUS K
U3MEHECHUU YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA; CBOEMY 3JI0POBBIO U IPUPOJHOM CPELE;

KJIMMara, aKTUBHOE HENpUsiTHE NeUCTBUM, mpuHocamux Bpea | [IP6 5 ymeTs cobmogaTh npaBuiia 3KOJ0THYECKU
MIPUHLIATIBI OKpY>Karollen Cpene; 1[€JI€CO00Pa3HOr0 MOBEACHUS B OBITY U TPYI0BOM
OepeKITMBOTO - YMEHHE  TPOrHO3UPOBATh  HEOJATONPHUSITHBIC | NEATEIbHOCTH B IIEJSIX COXPAHEHHUS CBOETO




CHHOM TEXHUKH,
HENPUTOJTHOU K
AKCILTyaTalluH,
TrOTOBUTH
MPEIJIOKEHHUS TIO
MTOBBIIICHUIO
ahPeKTUBHOCTH
TEXHUYECKOTO
00CITy>KUBaHMS U

MP 01. YMeHne caMOCTOSTEIBHO ONPEeIIATh 1eIn
NESITEIbHOCTH U COCTABIIATH IIAHBI JIEATCIBHOCTH,
CaMOCTOSITEJIbHO OCYIIIECTBIIATh, KOHTPOJIUPOBAThH U
KOPPEKTUPOBATH JICSITEIHLHOCTD; UCIIOIB30BaTh BCE
BO3MOJKHBIE€ PECYPCHI JIJIsI TOCTUKEHUS
MOCTaBJICHHBIX 1IEJIEH U peain3alliy IJIaHOB
NeATEeIbHOCTH; BEIOMPATH YCICIIHbIE CTPATETHUHU B
Pa3IMYHBIX CUTyalUAX

MP 03. Bnagenne HaBbIKAMHM ITO3HABATEILHOM,

IIPOU3BO/ICTBA, AKOJOTMYECKUE TOCIEJACTBUA MPEANPUHUMAEMBIX | 300POBbI U OKPY>KAIOIIEH MPUPOTHOMN Cpebl;
3¢ dHeKTUBHO JEUCTBUI, TPEIOTBPAIIATh HX; YUHUTBIBATH ONTACHOCTH BO3JECHCTBUS HA KUBBIE
JEHCTBOBATH B - paCLIMPEHHE OMbITA JACSITEIBHOCTU IKOJIOIMYECKON | OPraHU3Mbl OIIPEIEIIEHHBIX BEIIECTB, TIOHUMAs
Ype3BbIYANHBIX HaIPaBJIECHHOCTH; CMBICII ITOKa3aTelisd NPeAEIbHON JOITYCTUMOMN
CUTYyaLUAX MP 03 OBJIaZICHUE HaBbIKAMU y4eOHO- | KOHIEHTPALIUH

HCCIIEI0OBATEIIbCKOW, MPOEKTHOM W  COLMAIBHOUN

NEeATEINbHOCTH;

IK 2.10. JIP 09. 'oTOBHOCTB U CITOCOOHOCTH K 00pa30BaHHUIO,

OdopMiaTh B TOM YHCJIE CAMOOOPAa30BaAHUIO, HA IPOTSHKEHUH ITP6 1 ChopmMupoBaHHOCTH IPEICTABICHUN O
JIOKYMEHTBI O BCEH JKM3HM; CO3HATEIbHOE OTHOLIEHUE K MECTE XMMHUHU B COBPEMEHHOW HayYHOU KapTUHE
IIPOBEICHUU HEIMPEPBIBHOMY 00pPa30BaHUIO KaK YCIOBHIO MUpa; IOHUMaHUE POJIU XUMUHU B (POPMUPOBAHUU
pEMOHTa yCHEUIHOW NpoecCuoOHaIbHON U OOLIECTBEHHON Kpyro3opa u (yHKIIMOHAIbHOUTPAMOTHOCTH
CEJIbCKOXO3SIICTB | IE€ATEIbHOCTH. 4esl0oBeKa pelleHus npakTuyeckux 3aaay;11Po6 3
eHHOM TeXxHUKH U | JIP 13. Oco3nanHbIi BEIOOp Oyaymiel npodeccuu 1 | BiageHue 0OCHOBHBIMHM METOaMH HAYYHOTO
o0opy1oBaHus, BO3MOKHOCTEH peayin3aiii cOOCTBEHHBIX MIO3HAHUs, UCIIOJIb3YEMBIMH B XHUMHH:
COCTAaBJISITh ’KU3HEHHBIX TUIAHOB; OTHOILLIEHHUE K Ha0JII0/IeHUE, ONIMCaHNUEe, U3MEPEHHE,
TEXHUYECKYIO npo(heCCUOHATLHON A TeIbHOCTH KaK HKCIIEPUMEHT; YMEHUE 00padbaThIBaTh, OOBSICHATh
JOKYMEHTALMIO | BO3MOXXHOCTH Y4aCTHs B PELIEHUU JINYHBIX, pe3yabTaThl MPOBEACHHBIX OIBITOB M JCIATh
Ha CIIMCaHue OOLIECTBEHHBIX, TOCY1apCTBEHHBIX, BBIBO/Ibl; TOTOBHOCTb U CLIOCOOHOCTH MMPUMEHSTh
CEJIbCKOXO3SIICTB | OOLIEHAIMOHAIBHBIX TPOOJIEM. METO/1bl TO3HAHUS MTPU PEIIEHUU PAKTUYECKUX

3aaayu;[1P6 5 Bnajgenue npaBuiiaMu TEXHUKU
0€30MacHOCTH MTPH UCTIOJIb30BAaHIUN XUMHUUYECKHIX
BemecTB;[1P6 6 ChopMHUpOBaHHOCTH COOCTBEHHOM
MTO3HITUH 110 OTHOIIEHHUIO K XUMHYECKOM
uH(dOpMaIUK, MOTyd4aeMOl U3 pa3HbIX
HMCTOYHHUKOB




pEMOHTa
CEIIbCKOXO03SMCTB
€HHOM TEXHUKH U
000pyI0BaHUS B
OpraHU3aIlNH.

y4eOHO-UCCIIEeI0BATENbCKON U IPOEKTHOM
NEeATEIbHOCTH, HABBIKAMH pa3peleHus MpoOem;
CIIOCOOHOCTh M TOTOBHOCTB K CAMOCTOSITEIbBHOMY
MTOMCKY METOJIOB PEIICHUS MPAKTUYECKHUX 3a/1a4,
MIPUMEHEHUIO Pa3JIMYHBIX METO/I0B [TO3HAHUS B
CO3J]aHUU HOBOW 0a3bl MAaTEPUAIBHON KYJIbTYPBI,
B PELEHUH II100aJIbHBIX TPOOJIEM YCTONYUBOIO
Pa3BUTHS YEJIOBEYECTBA




1.4. XapakTepuCTHKH OLIEHOYHBIX CPEACTB

n/

HaumeHnoBa
HHE
OI[EHOYHOI'0
CpeacTBa

KpaTtkas xapakrepucTHKa OLEHOYHOI0 CPeICTBA

KonTposibHas
pabota

KoHTposibHBIE pabOTBI MPOBOJATCA € LENbI ONPEACICHUS
KOHEYHOI0 pe3ysibTata B OOyYE€HHH [0 JaHHOW TEME WU
pazzieny, MO3BOJSIOT KOHTPOJIUPOBATH 3HAHMS OJJHOTO U TOTO K€
maTepuaia  HeogHokpaTHo.  lLlemecooOpazHo  IPOBOAUTH
KOHTpPOJIbHbIE  pa0oThl paznuuyHoro Bujaa. C  MOMOIIBIO
IPOMEXYTOUHON KOHTPOJIBHOM pabOThl MPOBEPSIETCS] YCBOCHUE
oOyJarouMMucss MaTepuasa B [EpUOJ H3YyYEHUS TEMBI.
Hrorosast KOHTpOJIbHASI pabOTa MPOBOJUTCS C LIETBIO TPOBEPKHU
3HAHUW M yYMEHHMM II0 OTHEIBbHOM Teme, Kypey. JlomamrHss
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 ~ TBOpYECKHE  3adaHus  AJIs(popMuUpOBaHMS
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 HWHTEpHpeTalrel TeX WIM HWHBIX Hay4YHBIX
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 3HAYCHHE CTOYKU 3PEHUSl YCHEIIHOTO OCBOCHHUSA
CTYJIEHTaMH y4eOHOM MPOTrpaMMBl.

B npouecce nadbopaTopHoi pabOThl CTYAEHT:

— UW3y4YaeT MPaKTUYECKHH XOJ TeX WJIM HHBIX IMPOLECCOB,
UCCJIelyeT SIBJICHUS B paMKaxX 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 OLEHMBAHUA (POPMHUPYEMBbIX KOMIIETEHIUM

Kol 1 HauMeHOBaHHE Paznen/Tema Bxonnoi Tekymmi KOHTPOJIb PyGexubiit | IIpome
(hopMHpyEMBIX KOMITETCHITHIA KOHTPOJIb KOHTPOJb | )KyTOYH
ast
aTTecra
s
OLEeHOYHOE CPEACTBO
OK 01. Buibupats criocobsi Paznen 1. Tema 1.1, 1.2, | Tect (bpOoHTaNBHEII OIPOC; OLICHKA 3auet c
perer s 3aa4 Paznen 2 Ouenka Tecta KOHTPOJIbHBI | OLIEHKOM
MPOhecCHOHATHHO Tema 2.1 2.2, Pa3nen 3 - OIIEHKA MPAKTUYECKUX padboT X padoT;
eATEBHOCTH Tema3. 1.,3.2 - OLICHKA BBIITOJTHCHUS
HPHMEHUTEBHO K Paznen 4 Tema 4.1. 4.2 1abopaTopHBIX PaboT;
Pa3JIMYHBIM KOHTEKCTaM Pasnen 5, Tema 5.1, 5.2
Pa3znen 6Tema 6.1 Paznen
7 Temsr 7.1, 7.2, Pa3znen
8 Temsr 8.1, 8.2,
8.3Pa3nen 9 Temsr 9.1,
9.2,9.3,94
OK 02. Ucnons3oBaTh Paznen 1. Tema, 1.2, (bpOoHTaNBHEII OIPOC; OLICHKA
COBPEMEHHBIE CPEJCTBA Paznen 3Tema3. 1 Ornenka Tecta KOHTPOJIbHBI
MOMCKA, aHAJIN3A U Paznen 4 Tema 4.1.4.2 , - OIIEHKA MPAKTHUYECKUX paboT X paboT;

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

Pa3zgen 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 Tems19.2, 9.3,
9.4

- OIICHKA BBITIOJTHCHUS
1abopaTopHBIX PaboT;




OK 04. 3ddexTrBHO

Pa3nen 6 Tema 6.1

B3aMMOJICICTBOBAThH U OreHka
paboTaTh B KOJJIEKTUBE U KelcoB
KOMaH/Ie
OK 07. ConericTBOBaTh (bpOoHTaIBHBIN ONMPOC; OreHka
COXpaHEHUIO OKPY KaIoIIei - OIIEHKA NPAaKTHYECKUX PadOT  [KOHTPOJILHOM
cpez[pbl, > - Paspen 3 Tewa 3.1 - : oueEKa BBIHICD)JIHCHI/ISI pa6(I))TI>I
pecypcocOepekeHHIO, Paznen 6Tema 6.1 71a00paTOPHBIX PadoT; OneHka
Pasznen 9Temsr 9.3,9.2, ’ N

MIPUMEHSITH 3HAHUS 00 9.4 KCHCOB
W3MEHCHHUH KJIMMATa,
NPUHIUIBI OEPEKITUBOTO
IIPOU3BOJICTBA, 3PPEKTUBHO
JIEUCTBOBAThH B
YPE3BBIYANHBIX CUTYAITHAIX

ITK 3.2. OcyuecTBIATh Pasnen 6 OuveHKa
HaJ130p ¥ KOHTPOJIb 3a KEHCOB
COCTOSIHHUEM U Tema 6.1
OKCILTyaTalued Paznen 9Temnr 9.3,9.2,
AIIEKTPOOOOPYI0BaAHNS, 9.1,94,95

aBTOMATHU3WPOBAHHBIX U
pOOOTHU3UPOBAHHBIX CUCTEM
HA CEJIbCKOXO3A1CTBEHHOM
IPEIIPHUITHN




3. Kpurtepuu oneHuBanusi (opMUpPyeMbIX KOMIIETEHIUI

Kpurtepun oneHku yueOHOM AeITeIbHOCTH 110 XUMUH

Pe3ynbraTomM MpoOBEpKH YpOBHSI YCBOCHHS y4eOHOTO Marepuana SBISCTCS
orMeTka. [Ipu oreHke 3HaHMI ydanuxcs MpeanoiaracTcsi oopaaTh BHUMaHHE Ha
MPAaBUJILHOCTh, OCO3HAHHOCTB, JIOTHYHOCTh M JIOKA3aTEIbHOCTh B W3JIOKEHUH
MaTepuaiga,  TOYHOCTh  HCIOJB30BaHUS  XHMHUYECKOH  TEPMHUHOJIOTHH,
CaMOCTOATENLHOCT,  OTBeTa.  OlleHKa  3HAHUW  mpeamnoyiaraeT  yuér
WHIUBUYIBHBIX OCOOEHHOCTEH ydamuxcs, audQepeHImnpoBaHHbIN MOAX0A K
opraHu3anuu paboThI.

Hcexons u3 moCcTaBiIeHHBIX LEJIEH, YUUTBIBACTCA:
* [IpaBUJIBHOCTH U OCO3HAHHOCThH M3JI0KEHUS COJIEPM AHUS, MOJHOTY PACKPBITUSA
MOHATUH, TOYHOCTb YIOTPEOIEHHUS HAYYHBIX TEPMUHOB.
* CreneHp (POPMUPOBAHUS UHTEIUIEKTYJIBHBIX U 00IICYYEOHBIX YMEHHM.
* CaMOCTOATENIBHOCTh OTBETA.
* PedeByro rpaMOTHOCTB U JIOTUYECKYIO ITOCIIEN0BATEIBHOCTh OTBETA.
Kpurtepum onieHKH KomMnbvlomepHoil npe3enmayuu’

Ne Kputepun onieHku 0a | oreH
n/ JII | Ka
Bl

n

1. | KoMmbroTepHasi Mpe3eHTalusl COOTBETCTBYET LENsAM W 3afgadam | S | Otiun
TV CUUTUTUHBIL, coJiepKaHue pe3eHTalun MOJIHOCTBIO YHO
COOTBETCTBYET 3asBJIICHHOW TEME, PACCMOTPEHBI BOMPOCHI IO
npobisieMe, Claipl pacHoJIOKEHbl JIOTUYHO, MOCIEAO0BATEIBHO,
3aBepIIAETCS MPE3CHTALNS YETKMMH BBIBOJAMHU.

2. | KomnbroTepHasi mpe3eHTaIusi COOTBETCTBYET IeysiM U 3anadam | 4 | Xopo
JTUACLUILIAHBL, coAepKaHue IIPE3EHTALUU MIOJIHOCTBIO 1o

COOTBETCTBYET 3asBJICHHOW TEME, 3adBJICHHAS TeMa pPaCKpbITa
HEJI0OCTATOYHO TIOJIHO, TPU O(DOPMIICHUH TMPE3CHTAUMU UMEIOTCS

HEJIOYETBHI.

3. | KomnbrorepHasi mpe3eHTanusi COOTBETCTBYET LENsIM U 3ajaydaMm | 3 | YI0B
JUCLMIUIMHBI, HO €€ COJEp)KaHWe HE B IIOJHOW Mepe JIETBO
COOTBETCTBYET 3asBJICHHOW TEME, 3asBJICHHAs TeMa PACKPhITa puTen
HEJ0CTATOYHO TI0JIHO, HapylleHa JIOTUYHOCTH U BHO
IIOCJIEIOBATEIBHOCTD B PACIIOJIOKEHUH CIIANIOB.

4. | Ilpe3enTanus HE  COOTBETCTBYeT  LelsiM W 3axayam | 2- | Heyn
JUCHUIUIMHBL, CO/IEpKaHNE HE COOTBETCTBYET 3asBiieHHOM Teme u | O | oBieT
W3JI0’KEHO HE HAYYHBIM CTUJIEM. BOPUT

CJIBHO




Kpurepuu ouenku pedgeparoB, KOHCIEKTOB:

Ne Kpurepun onenku 0a | olleH
n/ 1 | Ka
n BI

1. | CooTBeTcTBHE LENSIM U 3ajayaM JUCHUUIUIMHBI, aKTyalbHOCTh | 5 | OTin
TEMbl U paCCMATPUBAEMBIX MPOOJIEM, COOTBETCTBHE COJICPKAHUS YHO
3asBJICHHOW TeMeE, 3asBJICHHAss TeMma IMOJHOCThIO PAacKphITa,
pacCMOTPEHUE JUCKYCCHOHHBIX BOIPOCOB 1O  Mpodieme,
COIOCTAaBJICHBI PA3JIMYHbIE TOYKU 3PEHHUS 110 PacCCMaTPUBAEMOMY
BOIIPOCY, HAYYHOCTh S3bIKA HWB3JIOKEHUS, JIOTUYHOCTb W
MOCJIEIOBATEIBHOCTD B U3JI0KEHUH
MaTepuaa,KoJIMuYeCTBO HCCIECIOBAHHON JIUTEPATyphl, B TOM
YHCJIE HOBEHIIMX HCTOYHUKOB IO MPOOJIEME,4eTKOCTHBBIBOIOB,
odopmieHue paboThI COOTBETCTBYET  IPEABIBISEMbBIM
TpeOOBAHUSIM.

2. | CooTBeTCTBHE TEISAM W 3a7avyaM JHUCHIUILIAHBI, aKTyaJlbHOCTH | 4 | Xopo
TEMBbl U pacCMaTPUBAEMBIX MPOOJIEM, COOTBETCTBUE COJICP>KAHMS 110
3asBJICHHONM TE€ME, HAy4YHOCTb SI3bIKa W3JIOKEHUSI, 3asiBJICHHAs
TeMa pacKpbITa HEIOCTATOYHO IOJHO, OTCYTCTBYIOT HOBEHIIINE
JUTEpaTypHble HCTOYHUKU TIO mpobieme, Tpu OPOpMICHUHU
paboThl UMEIOTCS HEJIOYETHI.

3. | CooTBeTcTBHE TIENsIM W 3a7adyaM AWCIMIUIMHBI, cojaepxanue | 3 | YI0B
paboThl HE B TOJHOW MEpE COOTBETCTBYET 3asBICHHON TeMe, JIETB
3asBJICHHAS] TEMa PACKPBITA HEIOCTATOYHO IMOJIHO, UCIIOIB30BaHO OpHUT
HEOOJIPIIIOE KOJMYECTBO HAYUYHBIX HMCTOYHUKOB, HapyIlleHa eJIbH
JIOTUYHOCTh U MOCJIEIOBATEIbHOCTh BU3JIOKEHUH MaTepuaia, Ipu 0
odopmiIeHUHU pabOThl UMEIOTCSI HEJIOUYETHI.

4. | Pabora HE COOTBETCTBYET WLEISIM M 3agadyaM JUCHMIUTUHBL | 2- | Heya
cojiep>KaHue pabOThl  He cooTBeTcTBYeT3asBIeHHOM | O | oBIIE
TEeMe,CoJIepKaHue pabOThl U3JI0KEHO HE HAYUYHBIM CTUJIEM. TBOp

uTen
bHO
Kpurepuu oueHKU KOHmMpobHol padomol:

Ne Kputepun onieHku Oan | ome

n/ JIbl | HKA

n

1. | KoutponsHas paboTa mpeacTaBiieHa B YCTAHOBJICHHBIM Cpok w | S | Otn
opopMieHa B CTPOTOM COOTBETCTBHH C  HW3JIOKCHHBIMH WYH
TpeOOBAHUSIMU; 0
- MOKa3aH BBHICOKUI yPOBEHb 3HAHUSI U3yYEHHOTO MaTepuaia
10 33JJaHHOM TeMe, MPOsIBJIEH TBOPUECKHUI MOAXO0/ MpU OTBETE HA




BOIIPOCHI, YMEHHE TIIyOOKO aHAJIM3WPOBATH MPOOJIEMy M JeiaTh
0000IIaroII1e BHIBOIEI;

- paboTa  BBIMOJHEHA TPAaMOTHO C TOYKH  3PCHUSA
IIOCTABJICHHOM 3a7auM, T.c. 0€3 OmMOOK M HEIOYETOB WU
JONYIIeHO He 00JIee 0JTHOr0 HEJI0YeTa.

2. |- KOHTpOJbHAsE paboTa mpelcTaBiieHa B ycTaHoBieHHbIM | 4 | Xop
CpoK # odopMIIeHA B COOTBETCTBUM C H3JIOKEHHBIMU o1l
TpeOOBAHUSIMU; 0
- MOKa3aH JOCTAaTOYHbIA YpPOBEHb 3HAHUS U3YUYEHHOTO
MaTepuaia Mo 3aJlaHHOM TeMe, MPOSIBICH TBOPYECKHUM IMOIXO]T
Ipy OTBETE Ha BOIPOCHl, YMEHHE aHAJIU3UPOBATh MPOOJIEeMy H
JIeNIaTh 0000IIAIONINEe BBIBOIEL,

- paboTa BHIMOJIHEHA MTOJIHOCTHIO, HO AOIMYIICHO B HEM:
- a) He OoJiee OHOM Herpy0oil OMIMOKY U OTHOTO HEAOUYETa
0) nnm He Oosiee IBYX HEJIOUYETOB.

3. |- KOHTpOJIbHAasE paboTa TMpeacTaBieHa B YCTaHOBICHHBIH | 3 | Y0
CpoK, Tpu odopmieHHH pabOTHl AOMYIIEHH HE3HAYUTEIbHBIC BJIC
OTKJIOHEHHUS OT U3JI0’KEHHBIX TPEOOBaHUM; TBO
- MOKa3aHbl MUHUMAaJbHBIE 3HAHUS IO OCHOBHBIM TEMaM puT
KOHTPOJILHOM pabOThI; eJlb
- BBITIOJIHEHO HE MEHEE MOJIOBUHBI PabOThI WK JOIMYIICHBI B HO
HEW
a) He OoJiee IBYX rpyObIX OMIMOOK,

0) He Oosiee ofHOM rpyOOM OMIMOKK U OJHOTO HEJ0YETa,
B) He OoJiee NBYX-TpeX HErpyObIX OIIMOOK,

') ogHa HerpyOast onroKa U TpU HEJ0YETa,

1) IPY OTCYTCTBHH OMIKOOK, 4—5 HE0UETOB

4, |- YUCJIO OMMOOK W HEI0YeTOB NpeBocxoauT Hopmy, mpu | 2-0 | Hey
KOTOPOH MOKET OBITh BBICTABJICHA OIEHKA «YJIO0BIECTBOPUTEIILHO) JIOBJI
WJIM €CJIA TTPaBUIILHO BBHITIOJTHEHO MEHEE MOJIOBUHBI PaOOTHI; €TBO
— €CJIM CTYJCHT HE MPUCTYNal K BBIMOJHEHUIO PaObOTHI WU pute
MPaBUJIHLHO BBITIOJIHII HEe OoJiee 10 mpoleHTOB BCeX 3aJaHuM. JBHO

Kpurepuu oieHKH NpakTU4eCcKOM padoThbI:

Ne Kpurepun onienku Oain | ome

n/n Jbl | HKA

1. |- nOpakTHYecKoe 3aJaHUE€  BBINOJHEHO BYCTAHOBJICHHBIN 5 | Otn

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

— TPOSIBJICH TBOPUYECKUH MOAXO]I,
— yMeHHEe TIyOOKO aHajau3upoBaTh MpoOJeMy U JienaTh
0000111a01111e MPAKTUKO-OPUEHTUPOBAHHBIE BHIBOBL;




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

2. |- TIpaKTUYECKOE 3aJlaHWC  BBITIOJIHEHO BYCTAHOBJICHHBIN 4 | Xop

CPOK C MICTIOJIb30BAaHMEM PEKOMEH TN MPETO1aBaTes; OI110

— TIOKa3aH  XOpOIIMA  ypOBEHb  BIAJACHHUS  HU3YYECHHBIM
MaTepHuajoM M0 3aJJaHHOU TeMe,
— paboTa BBINOJIHEHA MOJHOCTHIO, HO IOMYIIIEHO B HEM:
a) He OoJiee 0JHOM HErpyOoi OITMOKK M OJTHOTO HeJloYeTa
0) i He 0osiee IBYX HEI0UYETOB.

3. | - TpakTUYeCKO€ 3aJlaHh€  BBIMIOJHEHO BYCTAHOBJICHHBIM 3 | Yo

CPOK C YaCTUYHBIM HCIIOJIb30BAaHUEM PEKOMEHIAINN BIIE

MIPETIOIaBaTEIIs; TBO
— TIPOJEMOHCTPUPOBAHBE MUHUMAIbHBIC 3HAHUS IO OCHOBHBIM puT
TeMaM U3yYEeHHOTO MaTepHaa; )13
— BBHITIOJIHEHO HE MEHEE TOJIOBHHBI PabOTHI WM JIOMYIICHHI B HO
Hel a) He 0oJiee IBYX IpyObIX OIIHMOOK,
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 omuOOK W HEJOYETOB MPEeBOCXOAUT HopMy, mpu | 2-0 | Hey
KOTOPOH MOXKET ObITh BBICTABJICHA OIIEHKA «YJAOBIETBOPUTEIHHO JIOBJI
WJIM €CJTA TIPaBUIILHO BBITTOJTHEHO MEHEE TTOJIOBUHBI 3aJaHUS; €TBO
— €CIM CTYJCHT HE TPHUCTYMaJl K BBIMOJTHCHHWIO 3aJaHUS WU puTe
PaBUJIBLHO BBIOJHMI HE 0ojiee 10 mpoLeHTOB BCeX 3aJaHuM. JIBHO

KpuTtepumn o11eHKH YCTHBIX OTBETOB

Ne Kputepuu onieHku 0a | olleH

n/ T | Ka

n BI

1. | 1. [loka3piBaeT riayOOKO€ M MOJHOE 3HAHUE M MOHMMaHue Bcero| S | Otiun
00BEMa TPOrpaMMHOTO MaTepHalIa; MOJTHOS MOHUMAHNE CYIITHOCTH 9HO

paccMaTpyUBaeMbIX IIOHATHW, 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, 0000IIeHWs, BBIBOJALL. 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




Marepual; 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 Y4eOHHKA; M3JlaraTh Marepuall JIMTePaTypPHbIM
A3bIKOM;  MPaBWIBHO U  OOCTOSITENILHO  OTBEYaTh  Ha
JOTIOJIHUTENbHBIE  BOMPOCHl  yuuTenss. (CaMOCTOATENIbHO U
palMOHANBHO HKCIONb30BaTh HAIJISIIHBIE MOCOOUS, CIPaBOYHbIC
MaTepuallbl, y4eOHUK, JIOTIOJIHUTENNBHY IO JIUTEPATYPY,
NEPBOUCTOYHUKH; MPUMEHITh CUCTEMY YCIIOBHBIX 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 OJTHOr0 HEA0u€Ta, KOTOPHIA JIETKO
UCIIPABJISIET MO TPEeOOBAHUIO YUUTEIS; UMEET HEOOXOJAUMBIC
HaBBIKM paboOThl ¢ mnpubopaMu, COMYTCTBYIOIIUMHU OTBETY;
3aMKCH, CONPOBOXAAIOUINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM

[loka3plBaeT 3HAHUA BCETO  HM3YYEHHOTO  IPOTrPaMMHOIO
Marepuana. JlaéT TNOJNHBIA W TPaBWIbHBIM OTBET HAa OCHOBE
W3YYEHHBIX TEOPHil; HE3HAUUTENbHbIE OIMIMOKU U HEAOUYETHI TPU
BOCIIPOM3BEJAEHUNA  M3YYEHHOIO  MaTepualjia,  OIpeIeTCHUs
MOHSATUW  J1all  HEMOJHBIE, HEOOJBIINE HETOYHOCTH TIpH
UCIIOJb30BaHUM HAYYHBIX TEPMUHOB WM B BBIBOAAX W
00001IeHUSIX W3 HAOMIOICHUM W OMBITOB; MaTepHall U3JIaracT 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 YYeOHBIM MaTepuan; MOJITBEPKIAeT OTBET
KOHKPETHBIMU  TpUMEpaMH;  TpPaBUJIBHO  OTBEUAaeT  Ha
JIOTIOJIHUTEIIbHBIE BOMPOCHI YUUTEII.

2. YMeeT caMOCTOSITEIbHO BBIIENATH TJIABHBIE MOJOKEHUS B
W3YYEHHOM MaTepuaje; Ha OCHOBaHWMM (PAaKTOB U TMPUMEPOB
000011aTh, J€NaTh BHIBOJBI, YCTAHABINUBATH 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 OMNpEACTICHUS TMOHATUH U
HCIIOJIb30BaHbl HAYYHbIE TEPMUHBI.

4. OTBET CAaMOCTOSITEIbHBIM.

5. Hanuuyue HETOYHOCTEN B U3JIOKEHUU MaTepuaa.

6. Onpenenenus MMOHATUI HEIIOJIHBIE, JOMYIIIEHbI
HE3HAYUTEIbHbBIE HAPYIICHUS MOCIEI0BATEIbHOCTA HW3JIOKEHHUS,

Xopo
110




HEOO0IbIIINE HETOYHOCTH IIPU UCIIOJIb30BAHUN HAYYHBIX TEPMUHOB
WIN B BBIBOJIaX M 0000IIEHUSX.

7. CBsA3HOE M TMOCJIEN0BATEIBHOE M3JI0KEHHUE; MPHU IMOMOIIH
HaBOAIIMX BONPOCOB II€Aarora BOCIOJHSAIOTCA CACIaHHBIE
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 cojiepaHUe y4eOHOTro maTepuana, UMEeT
npoOensl B YCBOGHMHM Marepuana, HE MPErnsTCTBYIONINE
JanbHENIIEMY YCBOEHUIO IPOrPaMMHOTO MaTepHaIa.

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

3. Tloka3piBaeT HEAOCTATOYHYIOC(HOPMHUPOBAHHOCTH OTAEIIBHBIX
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 wucnone3oBam B KadyecTBE JOKA3aTeIbCTBA BBIBOJBI 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. Cnaboe 3HaHUME XUMHUYECKOM HOMEHKIIATYpbl, OTCYTCTBHE
MPaKTUYECKUX HABBIKOB PabOThI B 00JaCTH XUMHUH.

10. CkyaHel XUMHYECKHE TMPEJACTABJICHUS, MPeoOagaoT
dbopMaTuCTUYECKUE 3HAHUSL.

VioB
JICTB
OpUT
eJIbH

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

2. He nenaet BBIBOIOB U 00OOILIEHHIA.

3.He 3HaeT u He NOHMMAaET 3HAYMTEILHYIO MM OCHOBHYIO 4acTh
IPOrpaMMHOr0 MaTepHalia B IIPEIeiax MOCTABICHHBIX BOIIPOCOB.

Heyn

OBJICT
BOPUT
€JIbHO




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 BOMPOC) JOMyCKaeT 0oyiee ABYX IpyObIX
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 OaJ1| oLeH
n/n JIBl | Ka
1. | — CcTy/AEHT BBIOJHII BCIO pabOTy B MOJTHOM 00bEME C S5 | Ot
COOJTI0/IEHUEM HEOOXOAMMOM MTOCIIeI0BATEILHOCTH MPOBEACHUS 1HO
OTIBITOB ¥ U3MEPEHUM;
— CaMOCTOATENFHO U PallMOHAIBHO CMOHTHUPOBAJI HEOOXOIUMOE
000pyI0BaHMUE, BCE OIBITHI IPOBEN B YCIOBUAX U PEKUMaX,
00eCITeYnBAOIINX MOJTYICHHE MPABIIBHBIX PE3yIbTaTOB H
BBIBOJIOB;
- coOmoIanTpeOb0BaHUI0€30MACHOCTUTPY/IA;
- BOTYETENPABUIHLHOU
aKKYpaTHOBBIMOTHUIIBCE3AMUCH, TA0TUIIBI, PUCYHKH, YEPTEKH,Tpa
(UKHU, BEIYUCIICHUS;
- MPaBUJILHOBBITIOJHUIAHATM3IOTPEIITHOCTEH
2. | - ObuM BBITIOJTHEHBI TPEOOBAHUSA K OIIEHKE «5», HO 4 | Xopo
00yyYaroIMiicst JOMYCTUII HETOYHOCTH 1o
3. | ecIupe3yJabTaTBhINOIHEHHONYACTUTAKOB, YTOMO3BOISAETHONYUUT | 3 | YIOB
BIIPABUIILHBICBBIBOIBI, HOBXOICTIPOBEICHUSONIBITANM3MEPEHU IO JICTB
BUIH JIOMYIIEHBIOIINOKH. opuT
eJIbH
0
4. | - 2- | Heyn
€CIIUPE3YIIbTATHIHEI03BOIAIOTCACIATHIIPABUIIBHBIXBEIBOIOB,ECIT 0 |oBie
HOIIBITHI, TBOP
M3MEPEHHUsI, BRIYUCIICHUS, HAOIIOICHUS TIPOU3BOIUIINCH E:)H

HCIIPAaBUJIIBHO, KOFI[ay‘-IaIHI/IﬁC?ICOBCGMHGBBIHOJ'IHI/IJIP360Ty.




Bo Bcex ciyuasix OLIEHKa CHMDKAeTcs, €ciau oOydarolluics He coOuronal
TpeboBaHus Oe30macHOCTH Tpyaa. B Tex ciydasx, korzna oOyuaromuiics moxasal
OPUTHHAJBHBIA TMOAXOJ K BBIIOJHEHUIO pPabOThl, HO B OTYETE COAEpKATCA
HEJOCTaTKH, OLIEHKA 3a BBINOJIHEHHE pabOThl M0 YCMOTPEHUIO IPENOJaBaTEINs
MOJKET OBITh MOBBIIIEHA IO CPABHEHHIO C YKa3aHHBIMU HOPMaMH.

Taﬁ.lmua COOTBETCTBUA 6aﬂﬂbHO-peﬁTHHFOBOFO U OTMETOYHOI' O

KOHTPOJIS
YpoBenbchopMupoBaHHOCTUK |[CyMMapeTHHIOBbI| TpaJullMOHHASIONEHKA
OMIIEeTEHIINI X0aJ1J10B
[ToBbllIEHHBIN 90-100 OtauyHO
bazoBsrii 75-89 Xoportio
[ToporoBbiii 60-74 Y 10BNE€TBOPUTETBEHO
Henocrarounsii Menee 60 HeynosnersopurenbHo

Kpurepuu onenku ougpghepenuuposannozo 3auéma

[TpomexxyTouHast aTTecTalus OCYILIECTBIISIETCSA B BU/IE
nudGepeHInpOBaHHOTO 3a4eTa.
HuddepeHnupoBaHHblii 3a4eT — TpecienyeT Iedb OICHUTh pPaboTy

CTYJIEHTa 3a CEMECTpP, IOJYYEHHbIE TEOPETUYECKHE 3HAHUSA, WX IPOYHOCTH,
pa3BUTHE TBOPUYECKOTO MBIIUICHUS, TPUOOPETEHHE HABBIKOB CaMOCTOSATEIbHOMN
paboThl, YMEHHUE CHUHTE3UpPOBATh IIOJYYEHHbIE 3HAHUS U TPUMEHATH UX K
PELICHUIO TPAKTUYECKUX 3a/1a4.

baa | Ouen
Ne Kpurepuu ouenku 8
Jbl | Ka
1 | OOyuaromuiicsi mpu OTBETE HA BCE BOMPOCHI: 5 | Otnuu
- MPOSIBWJI TUIyOOKHE, TBOPUYECKUE CIIOCOOHOCTH B MTOHUMAHUU HO

U3JIOKCHUHN y4eOHO-TIPOrPaMMHOIO MaTepHalia; TOKa3bIBaeT
BBICOKHW YPOBEHb KOMIIETEHTHOCTH;

- YCBOWJI B3aMMOCBSI3b OCHOBHBIX MOHATUNA M AUCITUTUIMH, WX
3HaueHUe s mpuobOperaeMoil mpodeccun; aHATU3UPYET
OCHOBHBIC TIOHATHSI C TOYKH 3PEHHS Pa3IUYHBIX aBTOPOB,
JEMOHCTpUPYS ~ 3HAHWE  Y4YeOHOW, TEPUOIUYECKON |
MOHOTpaUIECKON JHUTEpaTyphl, 3aKOHOJATEIIHCTBA B paMKax
TEMAaTHUKH JTUCIHUIUIMHBI ¥ IPAKTHKU €r0 IPUMEHEHUS;

- TOKa3bIBa€T BCE CTOPOHHHWE W CHCTEMAaTHYECKHE 3HAHUS
TEOPETHYECKOT0 Marepuana; BHIAT MEXIUCIUIUTMHAPHBIC
CBSI3H;

- 1poeccHOHaNIbHO, TPAMOTHO, MOCJIEI0BATEIbHO, XOPOIIUM




S3BIKOM ~ YETKO HM3JIaraeT MaTepuaj, apryMEHTHPOBAHO
dbopMyIUpYET BHIBOJIBI;

- TIOJIHO, TPAMOTHO ¥ TIOCJIEIOBATEIHHO M3JIOKWIJI OTBETHI HA
BCE JIONIOJIHUTEIIBHBIC BOITPOCHI M 33JIaHUSI.

- TOKa3bIBAET I0CTATOYHBIN ypOBEHb KOMIIETEHTHOCTH, 3HAHUS
JEKIIMOHHOTO  MaTepuana, y4eOHOM ©  MEeTOAUYECKOU
JUTEpaTypbl, 3aKOHOAATEIHCTBA U MMPAKTUKHA €70 IPUMEHCHHS;
- TIOKa3bIBaeT IMOJIHOE, HO HEJOCTaTOYHO TIIyOOKOe 3HaHHWE
y4eOHO-IPOrPaMMHOTO Marepuaja, JOMyCTUI KaKue-Iuoo
HETOYHOCTH B OTBETAaX, CBOOOJHO OIEPUPYET IOHSATUSIMH,
METOJIaMU OIICHKH MIPUHSATHS PEIICHUH;
- UMEET TMPEACTAaBICHUE O MEXKIUCIUIUIMHAPHBIX CBA3SX,
YBSI3bIBAECT 3HAHUS, MOJYYEHHBIE MPU H3YUECHUU PA3TUYHBIX
JTUCLUIUIMH, YMEET aHaJM3UPOBaTh NMPAKTUUECKUE CUTYyallUu,
HO JIOIYCKAeT HEKOTOPhIE MOTPEUTHOCTH;
- YBEPEHHO M MpOo(EeCCUOHAIBHO, TPAMOTHBIM S3bIKOM, SICHO,
YEeTKO U TOHSTHO H3JIaraeT COCTOSIHUE M CYTh BOIIPOCA;
npuBiiekaeTcs  HMHGOPMATUBHBIA W WUIFOCTPUPOBAHHBIN
Marepuaja, HO TMNOpU  OTBETE€ JIONYCKAaeT  HEKOTOpPhIE
MOTPEITHOCTH;
- BOIIPOCHI, 33/laBa€MbI€ HK3aMEHATOPOM, HE BBI3BIBAIOT
CYIIECTBEHHBIX 3aTPyAHEHUM.

Jlonyckaercsil-2 He3HAUMTEIbHBIC OIHUOKH.

Xopo
110

- TIOKa3bIBACT TOBEPXHOCTHBIC 3HAHUS yUEeOHO-IPOTPAMMHOTO
MaTepuana, Ipu OTBETE OTCYTCTBYET JOJDKHAS CBSI3b MEKITY
aHAJIM30M, apryMEHTAaIlMell W BHIBOJAMH; OJHAKO B IICJIOM B
MOJIHEE OPHUCHTUPYETCA B NPOGUIUPYIOMMUX ISl JTaHHOU
CHEIUATBHOCTH JTUCITUTIINHAX

- BJIQJICET MPAKTUICCKUMU HABBIKAMHU, HO YyBCTBYET ceOs HE
YBEPEHHO MPHU aHATN3E MEXAUCITUTUIMHAPHBIX CBSI3EH;

- Ha MOCTaBJICHHBIE BOIIPOCHI OTBEYAET HE YBEPEHHO;

- B OTBETE JOMYIICH PsJ JIOTUYECKUX OIIUOOK, apTryMEHTHI
MPUBJICKAIOTCS] HEIOCTATOYHO BECKHE;

- OTBET KOMIIO3UIIMOHHO HE BBICTPOCH, JIEMOHCTPUPYETCS
CpPEIIHUN ypOBEHb BIIAJICHUS JUTEPATYPHBIM SI3BIKOM TPHU
bopMyTUPOBAHHUH TE3UCOB M APTYMEHTOB;

- Ha TIOCTABJICHHBIC KOMHCCHEH BOIPOCHI 3aTPyAHICTCS C
OTBETaMH, ITOKA3bIBAET HEIOCTATOYHO TITyOOKHE 3HAHUS.
Jlonyckaercs He 6oJiee 3—4 onmooK.

Vo
€TBO
puten
BHO

- HE YCBOWJ 3HAYHTEIBHYI) YacTh Yy4eOHO-TIPOrPaMMHOTO
MaTepHaia MM MMoKa3bIBaeT KpaiiHe ciadble 3HaHUS y4eOHOTro
MaTepuasa, HU3KUil ypoBeHb KOMIIETEHTHOCTH;
-JIEMOHCTPUPYET KpaiiHe HEYBEPEHHOE M3JI0KEHUE BOIPOCA;

- wuMmeeT cnalbblii ypoBeHb NPOGECCHOHATIBHBIX 3HAHUM,
3aTPYJIHSIETCSl TpPU  aHalIM3€ NPAKTHUECKUX CHUTyalluil; He

2-0

Heyno

JCTBO

pu
TCJIIbH




MOYET IPUBECTU NPUMEPBI U3 PEATBHOU MPAKTUKH;

- HE YBEPEHHO U JIOTMYECKU HE IOCIEAOBATEIIBHO H3JIaraet
MaTepuall; B OTBETE IPUCYTCTBYIOT CEPBE3HBbIE HAPYLICHUS
KOMIIO3ULIHOHHBIE, PEYEBbIE U HOPMATUBHBIC;

- HENPABUIBHO OTBEYAECT HA IOCTABJIECHHBIE 3K3aMEHATOPOM
BOIIPOCHl WJIM 3aTPYIHSAETCS C OTBETOM; OTKAa3bIBAC€TCS OT
OTBETA.

CraButcs Ipy HAJIMYUU CBBILIE ISTH OMIMOOK.

IlepeyeHbOIINOOK:
I'pyovie oumuoku:

HesnanueomnpeeneHniioCHOBHBIXITOHITHIA,3aKOHOB, TPABHII,0CHOBHBIXITOJIO
KeHuireopuu, GopMyJi, OOIIETIPUHATHIXXUMHUUECKUX CUMBOJIOB.
HeymeHnneBbI 1T TEBOTBETETTIABHOE.

Heymenue mnpuMmeHsTh 3HaHMS [JIs pELICHUs 3adad U OObSICHEHMS
XUMHUYECKUX SIBICHUN;HENPaBUIBHO CPOPMYJIUPOBAHHBIE BOIPOCHI 3a]1a4yu
WM HEBEpHBIE OOBSICHEHHSI X0JIa €epEeIICHNS;, HE3HAHNE TIPUEMOB PEIICHHUS
3a/1a4, aHAJIOTUYHBIX paHee PEHICHHBIM B KJIACCEe,0IMMOKH, MOKA3hIBAIOIINE
HEMPaBHILHOE OHUMaHHue yCIIOBUS 3a1a4n 170071

HCTIPABUJIIBHOCHUCTOJIKOBAHUCPCILICHUA.
HCYMCHI/IC‘-II/ITaTBI/IHI/IcaTB XUMHUYCCKUEC CUMBOJIBI.

HeymenunenoaroroBUTbKpaboTe1abopaTopHOC000pyI0BAHUE, IPOBECTHOTIIBI
T,HE00X0IUMbIEPACUETHI, UITH

HCITOJTh30BATHITOTYYCHHBICTAHHBIC IJISTBBIBOIOB.
Heb6pexxHoeoTHOIIEHNEKIIa00paTOPHOMY 000Dy T0BAHUIOUPEAKTHBAM.
HeymenneonpenenuteiokazaHien3MepUTEIbHOTOpUOopa.

HapymiennerpeboBanuiinpaBmiioe30nacHOrOTpY /1A PUBITOIHEHUUIKCTIEPH
MEHTA.

Hezpyovieomuoku:
HerounoctudopmMymmpoBoK,onpeieIeHI, TOHATHI,3aKOHOB, TCOPU I, BEI3BA
HHBICHEIIOJTHOTON OXBaTa OCHOBHBIX MPHU3HAKOB OMPEISIIEMOTO MOHSTHS,
OIMMUOKHA, BBI3BAHHBICHECOOIOJIEHUEM YCJIOBHM MPOBEACHUUOTBITAUIN

M3MEpPECHUM.
[TponycCKUIMHETOYHOCHATMCAHUEHANMEHOBAHU € IMHUILTU3MEPEHUS.

HeparmoHanbHBIHBRIOOPXOTAPEIIICHMS.

Heoouembui:
HepaunoHaiibHbI€3aIMCUIPUBBIYUCICHUSX , HEPAITUOHATbHBIETPUEMBIBBIYUC
JICHUU,IPe00pa30BaHUNN PEIICHUIT3a1ad.
ApudMeTnuecKrueonmOKNBBRIUNCICHUSX,eCITUITHONOKUTPY OOHEHCKAKATO
TPEAIbHOCTh MOJTYUYEHHOTO pe3yJibTaTa.
OTaenbHBIETIOTPEUTHOCTUB(HOPMYITUPOBKEBOIIPOCAUITNOTBETA.




4. HeOpexHOEBBITIOJIHEHUE3AMMCEH XUMUUECKUX YPaBHEHHUH.
5. OpdorpaduueckuennyHKTyaIllMOHHBICOIITHOKH.



4. KOHTpOJIbHO-OLIEHOYHbIE CPECTBA MO TUCHUIINHE « XHMMSD)

4.1. MaTepuaJibl OLEHOYHBIX CPEICTB JAJISl BXOJAHOI0 KOHTPOJISI
Bapuanr 1

1. Xumuyeckuid 3JEMEHT, B aroMax KOTOPOTO pachpeleieHUe 3JIEKTPOHOB IIO
cinosim: 2, 8, 6 - 00pa3yeT BBICITUN OKCHI:
1)8803 2)803 3)N205 4) P,Os
2. B rnaBHbIX noarpynmax Ilepuonnyeckoil cuCTEMBbl C YBEJIHMUYEHUEM 3apsiia siapa
aTOMOB XUMUYECKUX JIEMEHTOB:
1) ycunuBaroTcs HEMETaJUIMYECKUE CBOMCTBA
2) U3MEHSIETCS BAJICHTHOCTh B BOJOPOJHBIX COCIUHEHUSX
3) yMEHBIIAIOTCS METAUIMYECKHE CBOMCTBA
4) ocTaeTcsi MOCTOSHHOM BBICIIAs BAJICHTHOCTD
3. XuMHuecKas CBs3b B KPUCTAILIE XJIOPHUIAa HATPUSL:
1) koBasieHTHasi HEMOJIAPHAs 2) KOBAJICHTHAs MOJIsIpHas
3) metaiuinueckast 4) HOHHas
4. CteneHp okucieHus -4, a BaJJeHTHOCTb [V aTom yriieposia uMeer B COeAMHEHUU:
1) CO; 2) CH4 3) HoCO34) CCl4
5. ClIOKHBIM SIBJISIETCS] KaXKI0€ U3 IBYX BEIIECTB:
1) cepa 1 030H 3) cepHas KUCIIOTa U KBapI]
2) 6emnbrit hochop u azoTHas KucioTa 4) Bojia u 6apuit
6. l'openne cepoomopona: 2H,S + 30, = 2H,0 + 250, sBisieTcst peakiueii:
1) OKMCIUTENBHO - BOCCTAHOBUTEIBLHOM, HEKATATUTHYECKON, DK30TEPMUIECKON
2) OKUCIUTEIBHO - BOCCTAHOBUTEJIBHOU, KaTATUTUYECKOU, SHTOTEPMUIECKON
3) 3aMelleHusl, HeKaTAIUTUYECKOW, SHAOTEPMUYECKOI
4) oOMeHa, HeKaTaJTUTHYECKOM, SK30TePMUUYECKON
7. COKpalleHHOMY HOHHOMY ypaBHeHHIo: Zn*™? +2 OH=Zn(OH), cooTBeTcTBYET
JIEBasl YaCTh CXEMbl YPABHEHUSI XUMUUYECKOUN pPEAKIINHN:
1) ZnSO4 + KOH ----» 3) Zn(NO3); +Cu(OH); ----»
2) ZnO + KOH ------ » 4) ZnS + Ca(OH); ----- »
8. Bo3MOXHO XMMHUYECKOE B3aUMOJICUCTBUE MEXKTY CICAYIOIIUMHU BEIIECTBAMM:
1) Al uNe2)CuuH;3)Znu P4) Feu H;
9. Okcup xenesa(lll)ne B3auMoeCTBYET C:
1) consitHoM KUCHOTOM 2) BOOU
3) ruaAPOKCUIOM HATpus 4) CEPHOM KUCTOTOM
10. Bepabl 15u cnepyroomme CY>XKIEHUS O TMpaBujiax Oe3omacHO paldoThl B
XUMHYECKOM J1abopaTopun?
A. B mabopaTopun Helb3s 3HAKOMUTBCS C 3al1aXOM BEILIECTB.
b. CepHyto KUCIIOTY CIEAYyET pacTBOPATH B TOPsUEH BOJIE.



1) BepHO TOIBKO A3) BepHBI 00a CyXKIACHUS
2) BepHO TOJBKO b4) 00a cyx/1eHNs HEBEPHBI
Bapuanr 2

1. XumnyeckoMy »smeMeHTy 3-ro nepuoaa VA- Tpynmbl COOTBETCTBYET CXeMa
pacrpeiesieHUs SJIEKTPOHOB IO CJIOSIM:
1)2,8,32)2,8,53)2,54) 2,3
2. IlopsiikoBeIfi HOMEP XMMHUYecKoro ayemeHTa B llepumommueckoit cucreme JI.U.
MeHnpeneeBa COOTBETCTBYET:
1) yncny 3JI€KTPOHOB B aTOME2) YUCITY JIEKTPOHHBIX CIIOEB B aTOME
3) 3HAYEHUIO BBICIICH BaJIEHTHOCTHU 3JIEMEHTA 10 KUCIOPOAY
4) yuciy 3MeKTPOHOB, HEAOCTAOIINX JI0 3aBEPIICHUS BHEIIIHETO 3JIEKTPOHHOTO CJIOS
3. NonHas xumMu4eckas CBsI3b peain3yercs B:
1) xaopoBogopose3) okcuae yriaepoaa (IV)

2) ruapoxkcuse Hatpus 4) okcuze yriepoaa (II)
4. AToM yriepojia IposBIIET BAJIGHTHOCTh, HE paBHY!0 [V, B Mosiekye:
1) yrnekucioro rasa 3) MmeraHa
2) yrapHoro rasza 4) yroiabHOW KUCJIOTBI
5. K KUCHOTHBIM OKCHAaM OTHOCUTCS Ka)KJ10€ U3 ABYX BEILIECTB:
1) COz, CaO2) SOz, P205 3)802, CO 4) P205, A1203
6. Peakiust, ypasuenue kotopoi 2NaOH +CuCl, = Cu(OH), + 2NaCl,
OTHOCHUTCS K PEAKIUSIM:
1) pasnoxeHus 2) coeagnHeHus 3) 3aMelleHns 4) obmMeHa
7. B3auMOIeiCTBUIO COJISTHOM KHUCJIOTHI M €AKOTO HaTpa OTBEYaeT KPAaTKOE€ MOHHOE
ypaBHEHHUE:
1) HCI + OH = H,O + CI 3) H" + NaOH = H,O + Na*
2) H" +OH = H,0 4) H*+ CI"+ OH = H,0O + CI~
8. AmoMuHMM 00pa3yeT cynbGhaT aTIOMUHUS IIPU B3aUMOJICHCTBUH C:
1) cepoii 2) cepHOil KUCTOTOM 3) CEPHUCTOM KUCIOTOM 4) CEpOBOJOPOAOM
9. Okcup xene3a(ll) B3auMoaeCTBYET ¢ paCTBOPOM:
1) ammumaka3) kapOoHaTa KaJus
2) 6pomoBoaopoaa 4) XJopuaa HaTPuUs
10. Xmopun xene3a (II) B BomHOM pacTBOpe MOXKET pearupoBarth C:
1)K,S 2) CO,3)SiO; 4) Cu

4.2. MarepuaJibl OlI€HOYHBIX CPECTB TEKYIIero KOHTPOJIS M0 TUCHUILIUHE
«XHUMHD»

Texy1uit KOHTPOJIb Pe3yJIbTATOB O0YYCHHS MOKHO OCYIIECTBIISATH PA3TMIHBIMU

METOJJaMd W C TOMOIIBI PAa3JUYHBIX OIEHOYHBIX CcpeAcTB. [lo aucuumuMHe

«XuMHS» B KadeCcTBE Cp€aACTB TCKYHICTO KOHTPOJISA MNMPUMCHAIOTCS BOIIPOCHI AJIA



OpraHu3alliyd YCTHOTO ¥ MHUCbMEHHOTO OMpOoca, CUCTEMbI 33JIaHUil B TECTOBOM opme,
3a/laud W YNPAKHEHUS, TMPAKTUKO-OPUEHTUPOBAHHBIC 3a/laHUsl (TEOPETUUYECKUE,
pacyeTHble, CUTYallMOHHBIC), Ja0OpaTOpHblE pabOTBl W JPYrMe OICHOYHBIC

MeponpusaTua. Huxke npuBeneM npuMepsl HEKOTOPBIX U3 HUX.

42.1. Cucremsl 321aHUii B TeCTOBOIi (hopMme.

HasBHle TeMbI Tema 1.1 «CTpoeHue aTOMOB XUMHUYECKHUX DJIEMEHTOB U

[IPUPOJIa XUMHYECKOMN CBSI3M»

Pesynbrar 06ydenus [COCTABIATh  XUMHYECKHE  (OPMYJIbI  COCIMHCHHI B
COOTBETCTBUM CO CTEIECHBIO OKHCICHUS XUMHYECKUX
DIIEMEHTOB, UCXONA u3 BaJICHTHOCTH u

DJICKTPOOTPULIATCIBPHOCTH

Bri0epure o1MH NpaBUJIbHBIN OTBET:

1. Atomsl C 1 Si UMEIOT OJMHAKOBOE YKCIIO: A) HEHTPOHOB B sJIpe

b) sHeprernueckux ypoBHeu

B) a71eKTpOHOB Ha BHEITHEM YHEPTrETUYECKOM YPOBHE

') anexTpoHOB

2. B psany xumnueckux snemenToB Li-Be-B-C metannuueckue cBoicTBa:

A) Ycunuparotcsb) ocnabeBaroT

B) He meHstoTCsl') U3MEHSIIOTCSI IEPUOIUUECKHU

3. K s-anemeHTam OTHOCHUTCS:

A)Kp)SB) Fel') Br

4. Tlytem coenuneHus: aToMoOB 1oy HomepoM 11 u 17 oOpazyeTcst BEmecTBo ¢
XAMHUYECKOU CBSI3bIO:

A) Wonnoit b) koBajeHTHOMN MOISPHOM

B) koBasieHTHOI HemoJsipHOMI) MeTaIITUYeCKO

5. (KOJIMUECTBO DJIEKTPOHOB B aTOME; KOJUYECTBO IHEPIETUUECKUX YPOBHEH;
KOJIMYECTBO 3JIEKTPOHOB Ha MOCIEIHEM SHEPreTUYECKOM YPOBHE; KOJIMUECTBO
MIPOTOHOB B SIZIPE aTOMa} COOTBETCTBYET

A) nHomepy nepuonab) HOMepy rpyIIibI

B) mopsakoBoMy HOMEpPY

6. (xymopuay Oapws, aaMaszy, aMMHaKy, CEPHON KHCJIOTE } COOTBETCTBYET

A) WOHHAas XUMUYECKasl CBSI3b

b) xoBaneHTHas MOJIIpHAst XUMHUYECKasl CBS3b

B) KOBAJICHTHAasA HCIIOJIAAPHAA XUMHUYCCKas CBA3b



7. {cBs3b, OOpa3oBaHHAas 3a CYET 0Opa30BaHUs OOIIMX JEKTPOHHBIX Map;
CBsI3b, O0Opa30BaHHAas 32 cueT 0000IIECTBICHNS BAJICHTHBIX 3JICKTPOHOB; CBSI3b,
oOpa30BaHHAs 3a CUET ANEKTPOCTATUUECKUX CUJI MPUTSKEHUS | Ha3bIBaeTCA

A) Honnou b) meTammueckoit B) KOBAJICHTHOMN

8. (B mopsake Bo3pacTaHUsI METAUTMUYCCKUX CBOMCTB; B MOPSAKE YOBIBAaHHS
paaryca aTOMOB; B TIOPSJIKE BO3PACTAHMS KUCIOTHBIX CBOMCTB JIETYYHX BOJAOPOIHBIX
COCTMHCHHIA) 2JICMEHTBI PACIIOI0KEHBI B PSTY

A) K, Ca, Scb) Al, Mg, NaB) F, Cl, |

9. Kaxoe u3 cyxnenuit BepHo At aneMeHToB { VA rpymisl , [VA rpymmsr, [A
IPYIIIHI }

A) oOmas ¢opmyia JeTydero BogopoaHoro coeauHenus RH4

b) He 00pa3yroT JieTy4ux BOJAOPOAHBIX COEAUHEHUM

B) 10 3aBepIlIEHUS SHEPTETUUECKOT0 YPOBHS HE XBATAET TPEX JICKTPOHOB

10. Cpenu BemiectB, ykazanHbiX B psaay {NHs, Oy, HCI, SO,; CaO, HNO3, Cl2,
CO2; H2S04, HI, CuCl2, CH4, NH3} konn4ecTBO COeTMHEHUM ¢ KOBAJICHTHOM
MOJISIPHOM CBSI3BIO PABHO

A) Tpem b) nBym B) UETHIPEM

11. Xumudeckas CBsI3b B MOJIEKYJIaX {030HA U XJIOPUJIA KAJIbILIUS;, CEPHOMN
KHUCIIOTBI ¥ XJIOPHIa aMMOHUS;, CEPHOM KHUCIOTHI M 030HAa} COOTBETCTBEHHO

A) KOBAJCHTHAas MOJISpHAs U MOHHAS

B) KOBAJICHTHAA IIOJIAAPHASA XM KOBAJICHTHAA HCTIOJIAPHAA

B) KOBaJICHTHas HEMOJSPHAS U MOHHAS

Haspame Temur | LeMa 4.1 « Kinaccndukanust, HOMCHKIATypa U CTPOCHHE
HEOPTraHWYECKUX BELIECTBY
PesymbTar Knaccuduiuponars HEOpraHWYeCcKue BEILECTBA B
oOy4eHust COOTBETCTBHUH C UX CTPOCHHUEM
OO0uue
- OK 01
KOMIIETEHLIUU
Bapuanrt 1

1. Kako¥ psii COOEpKUT JIUIIb OCHOBHBIE OKCHU/IBI:
A — Mn,0y, CrOs, SO,, N2Os;b — Na,O, CuO, CrO, FeO;
B — SO3, P,0Os5, K>,0, Cu,O:I' — Zn0O, SnO, SiOz, NO.
2. YKaxXuTe psjl, COJEePKAIINI TOIBKO OJTHOOCHOBHBIE KUCIOTHI:
A — HF, HBr, HNOg3, H3POy;5 — HI, HNO,, HCIO,4, CH3;COOH;
B - H2C03, H3P03, HzSO4, H2Cf207; | HPOg, st, HC'O, HZS|O3




3. Ykaxwute npaBwibHoe HazBaHue coii NaNO:
A — HUTpat HaTpus; b — HUTpU HaTpUS;
B — amun Hatpust; I' — HUTPUT HATPUSL.
4 TlpuBeaute npasmibHOe Ha3BaHue BemecTBa Na;HPOy,:
A — ruapokcodocdar Hatpus; b — ruapodochut HaTpus;
B — nuruapooptodocdar Harpus; I' — runpooprodocdar HaTpus.
5. VYkaxure MOJIEKYJIAPHYIO (HOPMYITy CEpOBOJAOPOIHON KUCTOTHI:
A — HZSO3; b- HZS; B - HZSO4; I - stzog.

Bapuant2
1. Yxaxure psizi, coaepsKauii Juib aM(QOTepHbIE OKCUIBL:
A — H0, A|203, Na,O, CaO:b — P,03, K50, Cu,0O, SO,;
B - Sn0O, Zn0O, BeO, Cr,03;I" — Lizo, COy, NOz, BaO.
2. Kakoii psii conep>KUT TOJIBKO KHUCIOPOICOIEPKALINE KUCIIOTHI:
A — HF, H,Cr,07,HCI, CH3COOH;b — HCIO, H3PO3, HBr, H2SOy4;
B — HI, HNO3, HCIO4, H,S;T" — HNO3, HPO3, H,CO3, HMNnO,.
3. IlpuBenute npaBuiabHOE Ha3Banue cos Ba(HCO3),:
A — rungpokapOoHat 0apusi;b — ruapocunukar 6apus;
B — nurunpoxapOonat 6apus;I” — muruapocuimkaT 6apus.
3. Ykaxute npapmibHoe HazBaHue BemecTBa FEOHSO,:
A — ruapocyibdar xenesa (111);b — cynsdar ruapokcoxenesa (I1);
B — cynsdat ruapokcoxenesa (11);I" — cynsdut ruapokcoxenesa (111).
5. IlpuBeguTe MOJEKYISPHYIO (OPMYITY a30TUCTON KUCIOTHI:

A — HNOz, b- HNOg, B - NHg, I - NgOg.
Bapuant 3
1.  VYkaxwure psj, ConepKalIuil TOIBKO KUCIOTHBIC OKCUJIBI:

A — Na,O, CaO, PbOz, SiOz; b - SiOz, SO,, N,Os, C|207;
B — Al;O3, ZnO, BeO, Cr,03;I" — CI,O, CuO, MgO, H,0.
2. Kakoii psas1 cCOOepKUT JIUIIb ICTOYH:
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. VkaxuTe npaBuwiibHOE HazBaHue coyid Fex(S0,)s:
A — cynbur xenesa (11); b — cynsdun xenesa (I11);
B — cynedart xenesa (1); I' — cynbdar xenesa (111).
4. ITpuBeaute npaBuabHOE Ha3BaHue BernecTBa (ZNOH)3PO,:
A — oprodocdar mmnka; b — Tpurnapokcodocdar nunka;
B — oprodocdarruapokcormuka; I' — ruapoopTodocdar nuHKa.
5. YkaxuTte MOJIEKYJSIpHYI0 (popMyTy ruapocysibdaTa MarHus:
A — Mg(H803)2, b- Mg(HS)z, B - MgHSO4, I - Mg(HSO4)2



Haspanue TeMEbl Tema 4.2 «PU3NKO-XUMHUYCCKHUE CBOMCTBA HCOPTraHUYCCKHUX

BEIIECTB»
Pesynprar VYcraHaBauBaTh 3aBUCUMOCTD (PU3UKO-XUMHUYECKHUX
00ydeHus CBOWCTB HEOPTraHUYECKHX BEIIECTB OT CTPOCHUS aTOMOB U

MOJICKYJI, a TAKKC THUIIA KpI/ICTaJIJ'IHIIEECKOI?I PCUICTKH

OO0mme
KOMIIETEHIIUU

OK 01 OKO02

Bapuanr 1

1. T'uApoKCH IIMHKA Pearupyer ¢ KaKAbIM U3 JIBYX BEIICCTB:
1) KOH u HBr 2)NagS0O4 u NaOH

3)CuO u KNO3 4)Fe03 u HNOg

2. T'mnpoxcua pyOuansi MOXKET pearupoBaTh C

1) NaCl 2) CaS04 3) HNO3 4) K28

3. M'mapoxcun xpoma(I1l) mpeBpamniaeTcss B KOMITIEKCHOE COSAMHEHHE TIPH
B3aUMO/JICHCTBUU C BOJHBIM PACTBOPOM

1) NaNOs 2) KOH 3) CO, 4) CaCl,

4. Kakoe ocHOBaHM€ MPU HAIPEBAHUM JIETKO NMPEBPAIAETCS B OCHOBHBIN OKCHUT?
1) KOH 2)Cu(OH)2 3)CsOH 4) NH,OH

5. [IpeBpatienue NaOH — NayS04 OCYUIECTBIISIETCS TPU B3aUMOJEHCTBUU C
1)S2)S02 3) HaS 4) NaHSO4

6. Ca(HCOs3)2 oOpazyeTcs u3 Ca(OH)q IPY B3aUMOJICHCTBHH C
1) Na;CO3 2) n30BITKOM CO 3) CaCOs3 4) n30bITKOM CO

7. NaHSO4 oOpa3zyercs u3 NaOH IIPU B3aUMOJEHCTBUU C

1)S 2) u36BITKOM SO2 3) CaSO4 4) u30bITKOM H2504

8. M'mnpoxcun xeneza(ll) B3anmoaencTByeT C

1) ammuaxom (p-p) 2) OKCUIOM KaJIbIIHS

3) ykcycHo# kucnotoi 4) cynbdarom Gapus

9. PacTBOp THIpOKCH/IA HATPHUS HE pEarupyeT C

1) FeCls 2) H;PO, 3) Na,COs3 4) NaHCOs3

10. PaCTBOp THAPOKCHUAA HATpUSA PCarupycT ¢ KaXXJAbIM U3 IBYX BCHICCTB
1) Al u A1203 2) Fe " F6203 3) C u COQ 4) HNOg u KN03

11. T'unpoxcun menu(Il) B3auMoAeHCTBYET € KaXKAbIM U3 ABYX BEIIECTB:
1)503 y HCl 2y NasS ; KNO3 3) Ha504 1 H2O 4) NaxSO4  HBr

12. I'unpokcui Kanbius HE B3aUMOJIEHCTBYET C

1) okcunom yraepoaa(ll) 2) 6pomom 3) cepoBogOopoAOM 4) XITOPOBOAOPOIOM

13. Kakue nBa BemecTBa MOTYT pearupoBaTh APYT C APYrom?




3) Ca(OH)2;+KOH 4) NH3+Al(OH)3

14. B menovax pacTBopseTcs
1) menp 2) xxene3o 3) kpeMHuit 4) yriepos
15. Kakoe co»HO€e BEIIECTBO MOXKET PEarupoBaTh U C COJITHON KHCIIOTOU, U C
TUPOKCUIOM HaTpus?
1)SO32 2)Zn(OH)2 3y MgSOy 4) CaCO3
16. B npoOupKy ¢ HEPaCTBOPUMBIM COETUHEHNEM X JOOABUIIM HECKOIBKO KaIlelb
pacTBOpa BemiecTBa Y. B pe3ynbTare peakiun HaOII0AaIH paCTBOPEHUE 0CA KA.
W3 mpennokeHHOTo nepeyHs BbioepuTe BemecTBa X u Y, KOTOpbIe MOTYT BCTyNaTh B
OINKCaHHYI0 PEaKIHIO.
1) Al(OH)3 2) NaySO4 3) NaOH 4) KC1 5)BaSOy4
17. B npoGupKy ¢ HEpacTBOPUMBIM COEIUHEHHEM X J00aBUIIM PacTBOp BellecTBa Y.
B pe3synbraTe peakuyn HabI0JaI1 BbIIEJICHUE PACTBOPEHUE OCAIKA.
W3 npennoxeHHOro nepeyHs BbioepuTe BemecTBa X U Y, KOTOpble MOTYT BCTyNaTh B
OTNKCaHHYIO PEaKIHIO.
1)NaOH 2)KCl1 3y BaSO, 4)Zn(OH); 5)Ca(NOs3)
Bapuant 2

1. Kakoil U3 OKCHJIOB NPOSIBISIET OCHOBHBIE CBOWCTBA:

a) OKCHJ KaJIUsI

0) okcun cepoi(1V)

B) okcuy yriepoaa(ll)

r) okcmj kenesa (111)?

2. KucnotHsll XxapakTep NpOosBIAET OKCUL!
a) Zn0O 6) P205 B) Kzo F) CaO
3. B kako#t u3 cTpok npuBeAeHb (HOPMYJIIBI TOIBKO BBICIIMX OKCHUIOB?

a) SO, Na,0O Cl,0 0) Al,O; NO CIO,
B) CaO C|207 P205 F) 803 FeO H->O
4. Kakoli ra3 MO>XKHO TIOTJIOTUTH PACTBOPOM IIEI0YHN?
a) C02 6) H2 B) NH3 F) 02
5. Oxcup KanplMs pearupyer ¢ KaxIbIM U3 JBYX BEIIECTB:
a) TUAPOKCHUIOM HATPHs U CEPHOM KUCIOTON
0) okcunom cepsl(IV) u Bogoit
B) COJISHOM KMCJIOTOM U OKCUIOM KaJIus
r) okcuaoM yraepoaa(IV) u ruagpokcuioM IuTus

6. [Tpu B3anmoIelicTBIM KAaKOTO BEIIECTBA C BOJOW HE 00pa3yeTcs Mienoyb
a) OKCHJIa KaJIus 0) oxcuna meau(1l)

B) OKCHUJa HaTpus ') OKCHJIa KaJIbLIUS
7. Kaxoe 13 BelecTB He BCTpevaeTcst B NPUPOJIe

a) okcua kpemuus (IV) 0) Boja



B) YIJIEKUCIIBIN a3 ') OKCHUJ HATpUs
8. ®dopmyna aHTUApPHIA CEPHOU KUCIIOTHI:
a) SOz 6) SOg B) HzSOg F) HzS
Q. Kaxkue u3 npuBeIeHHbIX YTBEPKICHHUI BEPHBI?
1. OCHOBHBIM OKCHJIaM COOTBETCTBYIOT OCHOBAHHUSI.
2. OCHOBHBIE OKCHJIBI 00PA3yIOT TOJBKO METAJIBI.
a) BEPHO TOJIBKO 1 0) BEpHO TOJIBKO 2
B) BEpHBI 00a YTBEPKJICHHS r) 00a yTBepKACHUS HEBEPHBI
10. Oxcup yraepona (IV) pearupyer ¢ KaKIbIM U3 IBYX BEIIECTB:
a) BOJIOW U OKCUIOM HaTpHs 0) xkucioposoM 1 okcuaoM cepri(1V)
B) CyJIb(haTOM KaJus ¥ TUAPOKCUIOM HATPHS
r) pochopHOi KUCTOTOI U BOJIOPOIOM
11. Okcunupl ¢ obmieit popmynoit R2O3 u RyOs 00pazyroT sneMeHTs
a) yriepona ©0) azota B) cepbl T) gTopa
12. Mexny co0oil B3aMMOJIEHCTBYIOT
a) SiOz nu Hzo 6) COz )51 H2804
B) CO, u Ca(OH); r) Na,O u Ca(OH);
13. B cxeme npeBparieHuii
HarpeTh + H,0
CaCO; — X1 — X
BEIIECTBOM «X2» SIBJISIETCSA
a) CaO 06) Ca(OH), B) CaH; r) Ca(HCO3),
14. Oxcup cepoi(IV) He B3aUMOJICHCTBYET C
a) Na,O 6) HO B) CO, 1) NaOH
15. B cxeme npeBpaiieHui
+ 0O + SO3
Cu — X1 — X2
BEIIECTBOM X7 SBIISIETCA
a) CuSO; ©6) CuSOs B) CuO r1)CuS
16. B mpoOupKy ¢ HEpacTBOPUMBIM COSAMHEHHEM X J00aBUIIM PacTBOp BeliecTBa Y.
B pe3ynbrate peakuun HaOIIOaMH BBIICTICHUE PACTBOPEHUE OCAIKA.
W3 nmpeioxkeHHOTo epeyHs BeioepuTe BemecTBa X U Y, KOTOPbIe MOTYT BCTyHaTh B
OTNKCaHHYIO PEaKIIHIO.

Haspanme TeMEI 9.1. Xumuueckuii anam3 mpoO BOJIbI

Pesyisrar HccrnenoBaTh XUMHUECKUI COCTAB ITPOO BOABI

oOy4eHHs

OO0rue
KOMIIETEHIINHU

OK 01 TIK 2.10




1. 'uruennyeckue TpeOOBaHUS K XUMUYECKOMY COCTaBY BOJbI:

1) momKHA UMETh XOPOIIIE OPraHOJICTITUISCKHIE TOKA3aTelH;
2) coaepKaTbXMMUYECKUE BEILECTBA;

3) He conepKaTh MUKPOOPTAHU3MBI.

2. Hopmsl BoonioTpeOieHus B 61aroyCTpOSHHBIX HACETICHHBIX MMyHKTAaXHA
4eJIOBEKA, IMS/CYTKH:

1) 250-350;2) 30-50;3) 100-400.

3. OpraHoJjienTU4YeCKre CBOMCTBA BO/IbI:

1) BKycC;2) ’KECTKOCTh;3) OMOLIMIHOCTb.

4. I'urueHnyeckoe HOPMUPOBAHKME KAueCTBa BOJIbI IIPOBOIUTCS 10 MOKA3ATENSIM:
1) xuMHuUeCcKrM;2) OMOXUMUYECKHUM;3) (PU3HUOJIOTHICCKHUM.

5. N306bITOK (hTOpa B BOJIEC BHI3BIBAET:

1) dbmroopos;2) sHaeMudecKkuiizo0;3) Kapuec.

6. Mudexumonnbie 3a001€BaHus, IEPEAAOIINECS BOJHBIM ITyTEM:

1) xonepa;2) Tyoepkyiies;3) O0TyIU3M.

7. IloBbILIEHHAS dKECTKOCTHh BOABI MPUBOJIUT K:

1) MmouekaMeHHOM 00JI€3HU;2) FSHAEMUUYECKOMY 300Y;3) caxapHOMy AHaleTy.
8. I1oBBIlIEHHOE KOIMYECTBO HUTPATOB B BOJIE BBI3BIBAECT:

1) sHpemMudeckuii 300;2) SHAEMUUYECKYIO MOAArpy;3) METreMOTJIOOMHEMHUIO.
9. UcTOYHUKH BOOOCHAOKEHHU:

1) MexX1IacToBbIC BOABI;2) BOJIOMPOBO/I;3) aKBATUCTUILIATOP.

10. Cucrembl BOJIOCHA0KEHUST HACETICHHBIX MECT:

1) nenTpann3oBaHHasi;2) cMellanHasi;3) KOMOMHUPOBaHHAs!.

11. CneunanbHble METOIbI YIYUILICHHUS KAU€CTBA BOJbI:

1) nezakTuBanus;2) ode33apakuBaHue;3) OUNCTKA.

12. Metonas! o6e33apaxxuanus BO/IbI:

1) ymsruenue;2) oo6e3xene3nBanue;3) XJI0pupoBaHUE.

13. O6HapyxeHue aMMuaKa B BOJI€ MOXKET YKa3bIBaTh Ha:

1) mocTosiHHOEU JUIUTENbHOE (PEeKATTbHOE 3arpsI3HEHNUE;
2) crapoe (pexaabHOE 3arps3HEHUE;
3) cBexee (hekanbHOE 3arpsi3HEHHE.

14. 30HbI CAaHUTAPHOU OXPaHbl UICTOYHUKOB BOJOCHAOKEHUS:

1) ctpororopexxuma; 2) onucanusi; 3) >K€CTKOro KOHTPOJIS.

15. CanuTapHO-TEXHUYECKHUE MEPOIIPUATHS IO OXPAHE BOJBI OT 3arps3HEHUS
BKJIIOYAIOT:

1) yCTpONCTBO OYMCTHBIX COOPYKEHHIA; 2) BHEAPEHHE 0€CCTOYHOTO MTPOU3BOCTRA,;
3) ocyiecTBieHnEe COPOCOB B Pa3HOE BPEMsI CYTOK.

16. B Boze koyo/11a 3an1ax ¥ MPUBKYC HE JOJKHBI IPEBBIIIATH:

1) 1-2 6anna;2) 2-3 6amna;3) 3-4 Ganna.

17. B BogonpoBOAHOM BOJIE 3aMax U MPUBKYC HE JIOJKHBI MPEBBIIIATH:

1) 1 6amn:2) 2 6anna;3) 3 6amna.

18. UcTouHMKM 3arpsi3HEHUS BOJIBIL:

1) KOMMyHaJIbHO-OBITOBbIE OOBEKTHI;2) HEPTEPOTYKTHI;
3) MUKPOOPTaHU3MBI.

19. 3arps3uurenu BOAbI:



1) MpOMBINIUICHHBIC TIPEATIPUATHS;2 ) TICCTUITUIBL;
3) CeIbCKOX03SHMCTBEHHBIC 00BEKT

3.2.2. llpakTHyecKue 3aJaHUs U 3212491

Pa3znen 1.0OcHOBBI CTpPOeHHSI BelleCcTBA - 3aJadyd Ha COCTAaBJICHUE
XUMUYECKUX (POPMYJT IBYXaTOMHBIX COCTUHEHUN (OKCHUIOB, CYIb(PUIOB, TUIPHUIOB U
T.IL.).
Hatime nazeanus ciedyiouum coeouHeHusIM.
L|20 MnO A||3 CI’zSg ZnH, Ag4SI Ca3N2 COZ CaO PzOs CC|4 NaBrFeS
MgHz A|4C3 KgPMI’]Og F@zOg C|20 KCI Mng CrS CaHz SiH4K4C Cang NaZO CuO
N2O3 Mn,Oy LiF PClsHgBr Ag.S CuSHCI NasSi AIN LisP

szO3ASgO5 N02 BzOg B&C'z PBr3 MnSPHg LIHB&2CA|4S|3 N&gPNzOSiOg MgOCng
K,>SCH4 PbOAUzO3 NH3 CaSN205 HgOA'P

CocraBbTe (POPMYIIBI IO HA3BAHUSM:

=

Hutpup xanus
Cuymnna Maraus
['mopun anmromMuHUsS
Cynbdun ceunna (1)
bpomua nmuaka
Oxkcup yraepona (1)
Oxkcup xsopa (V)
Oxcun 6apus

. ®ochun xenesa (11I)
10 KapOua marawmst

©oOoNOO WD

11.Tuapua kamus
12.Cynbbun anroMuHus
13.Nomun memau (I)
14.Cynbsdun prytu (1)
15.0kcun xnopa (III)
16.0xcun cBunma (1V)
17.0xcua nuHKa
18.Cunnima Kanpnust
19.T'unpun Gapus
20.Cynbdum sxeneza(Ill)
21.0Oxcup azota (1)
22.0xcu aJrOMUHUSA
23.Xnopun xenesa (II)
24 Hutpup Oapus

KapOun nutus
Oxkcug docdopa (111)
®Topun meau (1I)
Oxkcup cepedpa
IMunpun mutust
Cynbsdun mean (1)
Hurtpun Hatpus
Nonun cepedpa

. Oxcun xpoma (1)
10 Oxcup azota (V)
11.TM'uapua HaTpHs

12. Xnopun xpoma (IIT)
13.Oxcun kanus

©WOoNO O WDNE

14.Oxcun mbibska (I11)
15.Cynbdun nuHka
16.Pochua menu (I1)
17.0xcun xenesa (1I)
18.bpomua mapranma (I1)
19.Cynshun nutus
20.Dochun cepedpa
21.®ropun xenesza (I1)
22.0xcup xpoma (VI)
23.Hutpun nutus
24.Cynbun Maraus



25.0xcua prytu (I) 25.0xcua meau (1)
26.0xcup cyposmsl (V) 26.Xmopwun prytu (1)

Pasznes 2. XuMu4yeckue peakumu
e  3a/jauyu Ha COCTABJICHUE YPaBHEHUN PEAKIUN: COCTMHEHHUS, 3aMEeIECHUS,
paslioxkeHusi, oOMEHa M PEakiuil ¢ y4YaCTUEM KOMIUIEKCHBIX COEIUHEHUH (Ha
npuMepe  TUJIPOKCOKOMIUIEKCOB  allOMMHUSI U IIMHKA);  OKHUCJIHUTEIbHO-
BOCCTAHOBUTEIHHBIX PEAKIIUN C MCIIOB30BAHUEM METOJa JIEKTPOHHOTO OallaHca; ¢
y4acTHEM KOMIUIEKCHBIX COEAMHEHUH (Ha MpUMepe THIPOKCOKOMIUIIEKCOB aTFOMUHMUS
1 IMHKA)
1.Peaktueit 3aMereHust IBISICTCS
a) TOPEHHE BOJIOPOa B KUCIOPOJIC;
0) BocctanoBieHnue okcuaa meau (1) Bogopoaom;
B) B3aMMO/ICHCTBUE THAPOKCHUIA KIS C CEPHON KUCIIOTOM;
') TepMUYECKas IeTUApPATAIINS THAPOKCH A ITNHKA.
2. Peakmus, ypaBaenne kotopoit Ca0+CO2=CaCOs,Ha3bIBacTCs peakiueit
1) coequHeHus; 2) pa3iokeHus, 3) oOMeHa;  4) 3aMEIICHUS.
B3auMopaencTBre THAPOKCHIA KaJdbLHS C COJISTHOM KHCIOTOM - 3TO peakius
1) coenquHenust;  2) pasnokeHus; 3) oOMeHa; 4) 3aMelCHHS
3. VYkaxuTe peakiuio, KOTOpas SBJSETCS peakluuel paszloKeHHs M HAET ¢
U3MEHEHUEM CTETICHU OKUCIICHHUS:
a) CU(OH)2 = CuO + H,0; B) 2KNO3= 2KNO,+03;
0) CuO + H2 = Cu + H20; r) CaCO; = CaO + CO,
4, Hanmmmure peaknuu, yKaXUTE THI PEaKIHH:
a) pasyIoKEHUs YTOJIbHOM KHCIIOTHI; B) pa3znoxeHus ruapokcuaa meau(1l);
0) moaydeHus: aMMHaKa U3 IMIPOCTHIX BEIIECTBR;
I') B3aUMOJICHCTBHUE a30Ta C KUCIOPOIOM
5. Hamummure peakiuu, yKakKUTe TUI PEaKIIUU:
a) JKeJIe30M | Cepoii; B)okcuaoM Oapus u okcuiom cepoi(1V);
0) 6apyieM M CEpHOI KUCIOTOM; r) okcuaa cepsl (IV) u kucnopoaom;
6. YpaBusiiTe peakiiuu METOAOM dJIEKTpOHHOTO OanaHca. PacctaBpTekordurmeHTs
HI + H,SO4 — |, + H,S + H,O
H,SO, + Cu,0 — CuSO4 + SO, + H,0O
HNO; + FeO — Fe(NO3); + NO + H,0
KNO3 + Al + KOH + H,0 — NH3; + K[AI(OH)4]
SO, + KMnO4 + HO — K2SO4 + MnSO4 + HySO4
SO; + K;Cr07 + HaSO4 — KpSO4 +Cra(S04)3 +H,0



e 3a/1aul HA pacyeT KOJMYECTBEHHBIX XapaKTEPUCTUK IMPOJIYKTa peakluu
COEJIMHEHHUSI; MaCCOBOM UM OOBEMHOM J0JIM BBIXOA MPOAYKTa PEAKIIUN COSTUHEHUS
OT TEOPETHYECKH BO3MOXKHOTO; OOBEMHBIX OTHOUIEHUH Ta30B; KOJUYECTBEHHBIX
XapaKTepUCTUK HCXOJHBIX BEIIECTB M MPOIYKTOB peaKIuu; Macchl (00beM,
KOJIMYECTBO BEIIECTBA) MPOAYKTa PEaKIMM, €CIM OJHO M3 BEIIECTB JIaHO B BHJIE
pacTBopa C ONPEAEIECHHON MAaCCOBOM J0JIEW pACTBOPEHHOIO BEIIECTBA.

1. Ilpu B3aumoAEHCTBUU HATpuUs KoIM4YeCTBOM BemectBa 0, 5 Moyib ¢ BOJOH
NOJIyYrJId Bogopoa 00bémMoM 4,2 11 (H. y.) BelunciauTe npakTHuecKuil BBIXOJ rasa
(%).

2. Merammyeckuii  XpoOM  IIOJY4YalOT  BOCCTAHOBJIEHHMEM  €r0  OKCHJIA
Cr,03 METAIIMYECKUM  QTFOMUHUEM. BBIMmcInTe Maccy Xpoma, KOTOPBIM MOKHO
MOJYYUTh MPU BOCCTAHOBJICHUU €r0 OKCHAA MAccou 228 T, €clu NpakTUYECKUU
BBIXOJ1 XpoMa cocTasisieT 95 %.

3. Ompenenure, Kakas Macca MEJIH BCTYIIUT B PEAKLIUIO C KOHLEHTPUPOBAHHOM
CEpHOM KHUCIIOTOM JiJ1st osrydeHus okcuaa cepol (IV) o6bémom 3 11 (H.y.), €ciii BBIXO]T
okcupa cepsl (IV) cocrasnser 90%.

4. K pactBopy, coaepxameMy XJIOpUJ Kaiabluss maccod 4,1 r, npuiniam pactsop,
comepxkamuii ¢ochar HaTpusi maccoit 4,1 r. Ompemgenurte Maccy MOJIYyYEHHOIO
OCaJiKa, €CJIM BBIXOJ MPOAYKTa PEAKIIUHU COCTABIISIET 88 %o.

e 3a/1aHMS HA COCTABJICHUE MOJEKYJSIPHBIX U MOHHBIX PEAKUIUN C y4acTHEM
OKCHJOB, KHCJIOT, OCHOBAaHMM U COJIEM, WOHHBIX PEaKUWh THUAPOJIU3a COJIEH,
YCTaHOBJICHHE U3MEHEHUSI KUCIIOTHOCTH CPEJIbI.

1. Kakue m3 coneit RbCl, Cry(SOs)s, Ni(NOs);, Na,SOs noasepratorcs
rugposn3y? (CoCTaBbT€ HWOHHO-MOJIEKYJISIDHBIE W MOJIEKYJSIPHBIE ypPaBHEHUSA
THIPOJIN3a COOTBETCTBYIOMIMX coseil. Kakoe 3nauenue pH (> 7 <) umerot pacTBopbl
ATUX COJIEU?

2. Hanummre nojiHOe U COKpaIlleHHOE YpaBHEHUS PEAKLIUM:

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

Ca0 (oxcun) + 2HNO3 (p) = Ca(NOs3), (p) + H20 (mn)

Mg(OH); (1) + H2SO4 (p) = MgSOu(p) + 2H20 (mn)

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

Al>(SOy); (p) + 3BaCl; (p) = 3BaSO,| + 2AICIs(p)

K2S + 2HCI = 2KCl + H,S1

Na,COs3; + 2ZHNO3 = 2NaNO3 + H,0O + COzT

Mg + H,SO, = MgSO4 + HzT

Pa3znen 4. Ctpoenne u cBOiCTBA HEOPraHUYECKHUX BelleCTB

e 3ajgauM Ha pacyeT MacCOBOM JOJIM (MAacchl) XMMHUYECKOTO 3JIEMEHTa



(coennHeHUs) B MOJIEKYJIe (CMECH).

1. BEIYuCcIuTh MacCcoOBYIO JIONO a30Ta B HUTpaTe Kaiabius (Ca(NO3);

2. Beruucnute conepkanue Kuciaopozaa B nepmanranate kamus (KMnOy)
3. Beruuciute conepkanue cepbl B MuHepaie nmupure (FeSy)

4. BerarcimuTe MacCcoBYIO 010 cepedpa B okcue cepedpa (Ag20)

o [IpakTnueckwe 3amaHWs TO KJIAaCCH(PUKAIMKA, HOMEHKIAType U

XUMHUYCCKUM q)OpMy.TIaM HCOPraHNYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB.
1. Brinucath OTACJIBbHO OKCHUAbI, OCHOBAaHUWs, KMCJIOTHI U COJIN. I[aTB Ha3BaHUA.
A b B I J1 E K 3
1| Na,O | NaOH | CO, SO; MgO |HNO; | Ba(OH) | CO MnO,
2
2 S|02 Zn0O H3PO4 AgzO N203 Cr03 MnO HF HzSIO3
3| H,.SO, | CO, Ca(OH). | BeO LIiOH | CrO Mn,0O3 | SO; SiO;
4 Al,O; |BaO | MgCO;, [Cu(OH),|ZnO |Cr,0O3 | HMnO, | Ca(OH), | K3PO,
5| NO HNO; | MnO NO; HCI H,SO, | NO; FeO P,0Os
6| MgSO,4 | SO, Cl,0s H.SiO3; |AI(NO3)| CO NO AL,0; BaO
3

7| FeO KzCOs Fe203 Hg(N03)2 CaO 5a(OH)2 Ag2804 PbSOg AQOH
2. CocTaBUTh (POPMYITBI BBICIIUX OKCHJIOB 3JIEMEHTOB C TOPSAIKOBBIM HOMEPOM:
1)14,34,41  2) 75, 16, 3)33,50,40  4)6,35,24 5) 21, 25, 32

3. CoctaBUTh MOJEKYJISIpHBIE (DOPMYJIIBI OKCHUIIOB, MIOJIMTUCATh XapaKTep OKCUIA U
COCTaBUTH (POPMYITY COOTBETCTBYIOIIETO THIPOKCHUIA :

1) a3oTa co crenenbto okucnenus +1, +2, +3, +5

2) xJI0pa co CTENeHblo okucieHus +1, +3, +5, +7
3) MapraHiia co CTerneHblo OKUCIeHus +2, +3, +4, +7

4. Beimucath OTJEIbHO O€3pa3inuHble, OCHOBHBIE, KUCJIOTHBIE U aM(OTEpHbIC

OKCHUJIBI:
A b B I I E K 3 141

1 [ Na,O [ CaO CO, 503 MgO N 203 BaO CO MnO,
2 SlOz Zn0O P205 AgZO N203 Cng MnO Mn02 NO
3(1S0, |CO; CaO BeO Lio,O |CrO | Mn,O3|S0O; SiO,
4 A|203 BaO SeO, CuO Zn0O Cr,03 | MnO, | CaO CrO;
51 NO N 203 MnO NO, Na,O 803 NO-, FeO P205
6 MgO SO, C|205 SIOZ Al -03; [ CO NO AL,0O; BaO
7| FeO |SOs Fe,O; [ HgO CaO BaO |[Ag.O |SO; PbO

1. BrinucaTh HepacTBOPUMbBIE OCHOBAHMS U MIENOYH. JlaTh Ha3BaHMsL.

A

b

B

I

A

E

K




1 Na, SO, [NaOH CO, SO; Mg(OH)z HNO; B&(OH)Z CcO CU(OH)
2

2 [CsOH CU(OH)z H3PO4 NaOH N203 CT(OH)Z MnO KOH HzSiOg

3 H,S0, [CO,  [Ca(OH), |BeO |LIOH [CrO  Sr(OH), [SOs _ [Sr(OH),

4 A|203 Ba(OH)z MgCOZ CU(OH)2 7n0O Cr,O3; [HMnO, C&(OH)2K3PO4

5 LiOH |HNO; |Mn(OH),NaOH |HCI __ [CsOH [Fe(OH), FeO  |P,Os

6 MgSO4 SOz LiOH HzSiOg A|(N03)3 CO NaOH AL203 BaO

7 ICu(OH), | K;CO3; [Fe 03 Hg(NOs),/ICa(OH), Ba(OH), Ag,SO, [Ba(OH),KOH
Pa:me.ﬂ 5. Kunernueckue u TEPMOANHAMAIECCKUEC 3aKOHOMEPHOCTH

NPOTEeKAHUS XMMUYECKUX PeaKIuii

3agaun  Ha pacyeThl TEINIOBBIX J(P(EKTOB XHMMHUYECKHX pPEakuuid U
OIIpe/ieNICHUE TUIIA PEAKIMH (IO TEIIIOBOMY 3D (PEKTY: I3K30- U SHIOTEPMUUECKHE).

1. Kaknie cxembl MOKHO Ha3BaTh TEPMOXUMHYECKUMH YPABHEHUSIMH PEAKIINAN?
a) 2 Ha(r) + O2(r) =2 H2O(x) + 572 xJIx 6) 2 Hy + Oz = 2 H,O + 572 x ]Ik

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

2. Kakas 3anuch, COOTBETCTBYET dHIOTEPMHUICCKON PEaKIuu?

a) C(1B) + O2(r) = CO2(1) + 394 x/I>x 6) CaCO3 = CO, + CaO — 310 xIx
3. IIpu cxxurannu 4,351 Mmetana Beiaemuioch 173 k/[x TemmoTel. UeMy paBeH

terioBoit 3 dext ganHoit peakuun.  CHg + 20, = CO; + 2H,0 + Q

4, [Tpu okucienuu 1T riaoko3sl BeIAEaUa0ch 15,64 k[ Temiotsl. OnpenennTb
teroBoi addekr peakiuu.  CgH1206 + 60, = 6CO, + 6H,0 + Q
5. TepMOXHMUYECKOE YpaBHEHUE PEAKIIUY TOPESHUSI MarHUs

2Mg + O, = 2MgO + 1127 x/I. CKOIBKO TETIOTHI BBIASIUTCS IPHU CTOPaHUH 2,41
MAarHusl.

6. [Tpu coxuranum 21 anetuneHa Beiaenuiocs 116,0 k/x tennotel. Halinure
TeroBoi 3 dext ganHou peakmuu. 2CoH; + 50, = 4C0O; + 2H,0 + Q

7. Tepmoxumuyeckoe ypaBuenue peakunun CHj + 20, = CO, + 2H,0 + 880
K[k
8.

METaHa.

Brruncnure KOJIMUECTBO TEIUIOTHI, KOTOPOE BBIACTUTHCS MPH CKUTaHuu 1121

Paznen 7. KadecTrBeHHELIE
HEOPraHUYeCKHUX BellecTB
[IpakTUueckue 3aJaHusi Ha COCTABJIICHHE YPAaBHEHMH peakiuil OOHapyKeHUs

peakuuu OOHAPYKEHUSI OPraHUYecKuX H

katnoHoB [—VI rpymnmn 1 aHMOHOB, B T.4. B MOJIEKYJISIPHOI U HOHHOHN (hopMax.

1. B tpex nponymepoBannbix npodupkax moa Nel ; Ne2 u Ne3 naxopstcs
pacTBOPBI TUAPOKCHUAA HATPHS, XJIOPUAA HATPHS U COJITHOW KUCIOThL. Pacnio3Harts
JTAHHBIE BEILIECTBA.



No Brimonnenne HaOmronenns BriBoab!

OTIbITa

1. || B tpu B npo6upke Nel-
POHYMEPOBAHHBIX || pacTBOp CTal
poOHpKU (duoneToBOrO 1BETA;

JI00ABHIIH 110
karsaM uaaukarop || Ne2 — cuHero;
JIAKMYyC.

No3 - kpacHOTO

2. B tpex mponymepoBaHHbIX mpobupkax mom Nel, No2, Ne3 naxomsTcs
pacTBOphl Xjopuaa Oapusi, cyibdara HaTpus M KapOoHaTa Kanus. Pacno3HaTsb
BEILIECTBA, COCTAaBUTh YPaBHEHUs pEAKIM B  MOJEKYJSIPHOM, IIOJHOM H
COKpAILEHHOM BHJIE.

Ne Brimonnenune Habmronenus BriBoabl
OIIBITA
2. || BTpu B npo6upke Nel- e
MIPOHYMEPOBAHHBIX || U3BMEHEHUIH;
npoOupKU
T00ABHITH TIO Ne2 —BpIman 6enbIi
KamJjsiM pacTBOp O0CaJloK;
CEpPHOM KUCIIOTHI.
Ne3 — BeIgenmIICs ra3
Oe3 1BeTa M 3araxa.

3. B Tpex mponymepoBaHHBIX poOupKax HaxosaTcs pactBopsl Bemects HCI,
Na,COs, BaCl,. Kak, He ucmonb3ys Ipyrue peakTuBbl pacio3HaTh BelecTBa?
Hanunmmure ypaBHEHHs peaklMii B MOJIEKYJISIPHOM, ITIOJIHOM M COKPAILIEHHOM MHOM
BUJIE.

4. B Tpex NpoHyMEpOBaHHBIX MPOOUPKAX HAXOASTCS XJIOPU] aMMOHHUS, HUTPAT
aMMOHUS U KapOoHat kanud. [Ipeanoxure cxeMy pacrno3HaBaHUsl JaHHBIX BELIECTB.
Hanummre ypaBHEHUS peakiiuii B MOJIEKYJIIPHOM, ITOJTHOM M COKPAIlIECHHOM HHOM
BUJIE.

5. B Tpex npoHyMepOoBaHHBIX IPOOUPKAX HAXOAATCS CyJb(dat, XJIOpUI U
HUTpat HaTtpus. Kak y3HaTh, B Kakoil MpoOUpKe HAXOAUTCS Cyab(paT HATpHs?
Hanummre ypaBHEHUS peakuii B MOJIEKYJIIPHOM, ITOJTHOM M COKPAIlIECHHOM UHOM
BUJIE.

Paznen 8. CTtpoeHue U CBOMCTBA OPraHUYeCKHUX BelIeCTB

e  3ajgaHus Ha COCTABJICHUE Ha3BAHUI OPraHUYECKUX COECIMHEHUH 110
TPUBUAIIBHON WJIM MEKIYHAPOIHOW CUCTEMAaTUYECKOM HOMEHKIIATYPE

e HazoBure mpHUBEACHHBIE HWXKE YIVIEBOJAOPOABI MO MEXKIYHAPOIHOU

HoMmeHknatype [UPAK:



CH;
CH: |

CH.— CH - CH, — CH_ cH, CHi—CH;~C — CH-CH,0H

CHs; CH: CH;

CH:; - CH; CH; - CH; CH;

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

CH:; CH; CH; CH;

2 IlpuBeieHHOMY HIDKE YIJIEBOAOPOAY JaiiTeé Ha3BaHUE [0 HOMEHKIAType
IUPAC, ykaxuTe CKOJIbKO NMEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX M YETBEPTUYHBIX
aTOMOB  yIJIEpOAA COIEPKHUTCS B  ajkaHe. M30mMepoM, Kakoro yrieBoAopona
HOPMAaJIbHOTO CTPOECHUS SABJISIETCS I[&H:;Ijblﬁ yraesonopoa? Hanummre ero popmyiy.

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

e 3ajaHusd Ha COCTABJICHUE YPAaBHEHUN XMMHUYECKHUX PEaKUUW C y4acTHUEM
OPraHMYECKUX BEIIECTB HA OCHOBAHUU MX COCTABA U CTPOCHMUS.
1. Hanmummmre cTpyKTypHbIe (DOPMYJIIbI COSAMHEHH M0 X HA3BAHUSIM:

a) 2,5-TuMeTUIreKCeH-3;

0) 2-MOHOMETHUJI-3,9-TUITPONHIIHOHAH;
B) 2,5 - TUMETUI - 3-HUTPOTEKCaH;

r) 2,3-aUXJIOPreKCaHOBasi KUCIIO0Ta;

1) 2 - aMUHOOYTaH.

2. Hanummmre cTpykTypHBIe (GOPMYJIBI BCEX COCIWHEHUN COCTaBa: HA30BUTE
MOJIy4YEHHBIE COCIMHEHUS.

a) C6H12;6) C5H110H;B) C5H11N02.

o 3agaHusl Ha COCTABJICHUE TOJHBIX W COKPALIECHHBIX CTPYKTYPHBIX
dbopMyJ1 OpraHUYECKUX BEIIECTB OT/ACIBHBIX KJIACCOB.

3. Hanuimue nmosiHbIe ¥ COKpAIieHHbIE CTPYKTYpPHBIE (OPMYIIBI .
2,2,3,4-trerpameTruiieHTal  2,3,6-TpUMETHII-3-3THITCNITAaH
2,5-numerunrexkces-3; 2-MOHOMETHII-3,5- TUIPOIMIIHOHAH,



2,5 - TUMETU - 3-HUTPOTEKCaH; 2,3-IUXJI0opreKcaHoBas KUCJIOTa;
2 -amuHOOyTaH. 4 - MEeTWINUHTEH-3  2,2-TUMETHIOYTHH -3

2. CocTaBpTe CTPYKTYpHBIE (OPMYJBI TpeX AalKHUHOB, KOTOpbIE H30MEPHBI 2
MeTunoyTagueny-1,3./{aiite M Ha3BaHUS.

. 3agaHus Ha  COCTaBJICHHE YpPaBHEHUN  XMMHUYECKUX  PEaKIuH,
WUTIOCTPUPYIOIIMX XWMHYECKME CBOMCTBA € YUYETOM MEXAaHHU3MOB NPOTEKAHUS
JTAaHHBIX PEAKLNI U TEHETHYECKOW CBA3U OPraHUYECKUX BEHIECTB Pa3HBIX KJIACCOB.

Bapuant 1

1. B3aumoneicTBHE 2-METHIINIPOIIaHa ¥ OpoMa MpH KOMHATHOM TeMIlepaType Ha
CBETY

1) OTHOCHUTCS K peaKkysM 3aMeIIeHUs

2) mpoTeKaeT Mo pauKaIbHOMY MEXaHU3ZMY

3) OpUBOIUT K MPEUMYIIECTBEHHOMY 00pa3oBaHuio 1-OpoM-2-MeTuinponaHa

4) MPUBOAUT K MPEUMYIIECTBEHHOMY 00pa30BaHUIO 2-OpoM-2-MeTUIIIIPOIIaHa

5) npotekaet ¢ pa3pbiBom cBsizu C — C

6) SBISETCS KATAIUTUYECKUM MPOIIECCOM

2. 3ajaHa cieyroias cxema MnpeBpalieHuil BEIecTB:

)%

H,S0, (xonw.), t°

H,
X —= Ilponanon-2
I
, HCI Y
X —— XugopataH —— DTaHOI

Onpenennte, KAKUE U3 YKA3aHHBIX BEIIECTB SIBIAIOTCS BElIECTBAMU X U Y

3. Hanummre ypaBHEHUS peakuii, ¢ TOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBUTH
cnenyroomue npespanieHusd. [Ipn HanvMcanuy ypaBHEHHUI peaKIni HCTIOJIb3yUTE

CTPYKTYPHBIC q)OpMyJ'IBI OpTraHNYCCKHUX BCIICCTB
15000CCH3C1, A14C3KMHO4, H+C2H50H, H+
CH4—>X1—>C6H6—>X2—>X3—>X4

Br; KOH, HzOKMHO4, H+CaT, t
CoHe—X1—Xo—C3CHO— Xo— nuBuHMIT

Bapuant 2
1. BzaumopericTBre H-OyTaHa ¢ XJIOPOM IMPOTEKACT

1) ¢ pa3psiBOM CBsizelt B MOJIeKyJIe OyTaHa

2) yepe3 00pa3oBaHKE CBOOOIHBIX PAJIMKATIOB

3) c mpeumMyIieCTBEHHBIM 0Opa3oBaHueM |-xjmopOyTaHa
4) ¢ o0pa3oBaHHEM HECKOJIbKUX MOHOXJIOPIPOU3BOIHBIX

5) ¢ IpOMEKYyTOUYHBIM 00pa30BaHUEM YACTHIIBI
6) Ha CBETY WJIY MIPU HArPEBAHUU
2. 3aja"a cieayroIias cxeMa MpeBpaIieHuil BEIeCTB:

CH:CH,Cl —— CH,CH,OH —— CH,CHO



H,S0, (xonw.), t°

\f

_ H,
X —= Ilponanosn-2

OHpeI[eJ'H/ITe, KaKHC M3 YKAa3aHHbIX BCUICCTB SABJIAIOTCA BCIICCTBAMU Xwu

3.Hammmmre ypaBHEHHS peakIuii, C MTOMOIIBIO KOTOPBIX MOXHO OCYIIICCTBUTh
cienyomue npeppaiieHud. [Ipu HanvcaHny ypaBHEHUN peaKUUid HCIIOIb3YUTE

CTPYKTYpPHEIE (POPMYJIBI OPIraHUYECKHUX BELECTB

H,0 1500°Ccar, tBr2, Al BrNH3, p, t
Al,C3—X1—Xo—X3—Xy— X5

car, tBry,, 40° KOH KMnO4, H*

C4H10—X1—Xo—1,4—1ubpomOyTan— X3— X4

Pa3znen 9. UcciienoBaHue M XMMHYECKHil aHATU3 00beKTOB Ouochepbl

e 3aaul Ha BBIUYMCIECHUE CPEIHEr0 3HAYEHUs HKCIIEPUMEHTAIbHBIX JAHHBIX,
MOTPEIIHOCTH.

Bapuanr 1
1. OpHuM U3 METOJIOB OYUCTKM CTOYHBIX BOJA OT Qocdara, mpuMecu KOTOPOTro
YCWIMBAIOT POCT OakTepwii, sBigercs ocaxiaeHue uoHa PO4 3— ¢ momousko
KOaryJisiliy CyJib(paToM allOMMHHUS B LIEJIOYHOM cpefie (IIpH 3TOM MoiydaroT gocdar
HaTpUs, KOTOpPbIA 00pabaThIBAlOT  XJOPUAOM  Kalblusg C  0Opa3oBaHHEM
HEpAacTBOPUMOIo ocajaka). Hanumure MOJEKyJIsspHOE UM HOHHO-MOJIEKYJISIPHOE
YPaBHEHUS NOCIIETHEN PEaKLIUU.
2. Cxonbko rpammoB Na3PO4 namgo npubdasuts k S00 71 BOAbI, 4TOOBI YCTPAHUTH €€
KapOOHATHYIO K€CTKOCTbh, PAaBHYIO 5 MMOJIb/T?
3. Kakoe xonmmuecTBo cynbduTa HaTpUs HE0OX0oauMo s AexsopupoBanus 500 m3
BOJBI IPH KOHUEHTpauuu xsuopa 3,5 Mmr/n (coaepkaHHe OCTATOYHOrO XJiopa He
JIOJDKHO TIpeBbImath 0,5 mr/i).
Bapuant 2

1. Ynanenne ammuaka M3 CTOYHBIX BOJ JIOCTHUIAETCS OKHCIEHHUEM €ro XJIOPOM,
OpoMoM U OepToJieToBOM coibio (B mmienouHoit cpene). CocraBpTe ypaBHEHUS
peakiuil OKHCIIEHHsT aMMHaka OpoMoM (MPOAYKTHl peaklMM HATpUEBasi CEIMUTPa,
xjopua kanusg U Boga). Kakoit u3 crocoboB Oosee 0e3BpeieH B 3KOJOTHYECKOM
OTHOIIECHUU?
2. YeMmy paBHaA KECTKOCTb BOJbI, €ciau JJs ee ycTpaHeHus K 50 1 Boabl
noTpeboBanock npudasuth 21,2 r kapboHara HaTpus?
3. BbrunciauTe MpOLEHTHOE COJEp)KaHHWE aKTUBHOTO XJIOpa B XJIOPHOM H3BECTH
3CaCl20-Ca(0OH)2-5H20.

e 3a1a4yM HA BHIYUCIIEHUE CPEHETO 3HAUYCHUS IKCIIEPUMEHTATbHBIX JAHHBIX,

MOTPEIIHOCTH



1. Ilpu BBIOJHEHUHM aHAM3a M pacyeTa MacChbl MCKOMOI'O KOMIIOHEHTa B
aHaM3upyeMor mpobe ObUIM TMONy4eHBbI clieayromue pe3ynsTaTthl, T: 0.239276,
0.238723, 0.23876, 0.23091, 0.23801, 0.23988, 0.2405. To4yHOCTH OIpeneICHUs
coctaBisia 0.001. OxkpyrnuTh pe3ynbTaThl ¢ Y4€TOM 3HAYMMOCTH, MPOBEPUTH Ha
COOTBETCTBHE  €JAMHUYHBIX PpE3yJbTaTOB OOIIEd COBOKYIIHOCTH, HPOBECTU
CTaTUCTUYECKYI0 00pabOTKY M MPEICTaBUTh PE3yJIbTaT aHAIN3a.

2. Ilpu BbIIONHEHWM aHaAJIM3a W pacueTa MacChl MCKOMOTO KOMIIOHEHTa B
aHaJTU3UpyeMor MpooOe OBLIM TMOJy4YeHBI CIEAYIOIIUe pe3ynbTaTsl, r: 2.393, 2.382,
2.384, 2.380, 2.39298, 2.3908, 2.58324. Tounoctb omnpenenenus coctasisa 0.001.
OKpyrJUTh pPE3yiabTaThl C YYETOM 3HAYMMOCTH, IPOBEPUTH HA COOTBETCTBHE
€UHUYHBIX PE3yJIbTATOB OOIIEH COBOKYIMHOCTH, TMPOBECTH CTATHCTUYECKYIO
00paboOTKy U MPEICTaBUTh PE3yJIbTaT aHAIHU3A.

3. Ilpu BBINOJHEHHH aHAIM3a M pacyera MacChl MCKOMOIO KOMIIOHEHTa B
aHANMM3UPYyeMOH Mpoode ObLIU MOJTyUYeHBI cieayromue pe3yiabratsl, T: 0.0993, 0.0862,
0.0876, 0.0878, 0.90298, 0.9089, 0.0862, 0.0804. TouHOCTH oOmIpEaACICHUS
coctapisia 0.001. OkpyrnuTh pe3ynbTaTbl C YYETOM 3HAYMMOCTH, MPOBEPUTH HA
COOTBETCTBHE  E€IUHUYHBIX  PE3YyJbTATOB OOIIEH COBOKYIMHOCTH, IPOBECTH
CTaTUCTUYECKYI0 00pabOTKY M NMPENCTABUTh PE3yJIbTaT aHAIH3A.

4. Ilpn KOMIUIEKCOHOMETPUYECKOM OIPEICICHUH OOIIel KECTKOCTH BOJIbI B
MPOIIECCE TUTPOBAHUS TMOJIYUYEHBI clieayromue pe3yabratel, M. 10.25, 10,05, 10.10,
9.90, 9.85, 7.10, 10.15. Konuenrtpauust cranmaptHoro pactBopa I/JTA paBHa
0.09452 monw/n (COATA), o6bem amukBoThl Boasl 50.00 M (VH20). Jlnsg kaxmaoro
o0beMa paccUuTaTh >KECTKOCTh. WCKIIOUUTH TpyOble €AMHUYHBIC PE3yJIbTaThl
[IpoBecTu cTaTUCTUYECKYIO OOPAaOOTKY M MPEACTABUTH PE3yJIbTaT aHAIN3A.

e3a/jaud Ha ONPENEJICHHE METANIOB, HEOPraHMYECKUX AaHUOHOB U
OpraHWYECKUX BEUIECTB B TEXHUYECKOM BOJIE PA3HOI0 HA3HAYECHHSI.
1. O6Hapy»xeHne HoHOB Pb?*+

B npobupky BHeciu 1-2 mi uccieayemMoro pactBopa v 100aBui 1 Karuto
cBexenpuroronieHHoro 0,2% pactBopa cyiabhuna HaTpus. B mpucyTcTBUM HMOHOB
CBUHIIA 00pa3yeTcsl YepHbIN 0cafoK. Peakius et no ypaBHEHUIO:

Pb?*+ S = PhS
2. OGnapyxenue noHos xene3a (Fe2+)
I'excanmanodeppar (III) xamums, B kucnon cpeme obOpaszyeT ¢ kaTuoHoMm Fe
0CaJIOK TypHOYJICBOM CUHA TEMHO-CUHETO I[BeTa. Peakius uaeT no ypaBHEHHIO:
K*+ Fe?*+ [Fe(CN)g]s = KFe[Fe(CN)e]4
K 1 mn uccnemyeMoit Bojabl 100aBuil 2-3Karuid pacTBOpa CEPHOM KHUCIOTHI U 2-3
KarIMpacTBOpa peaKTUBA.
3. OOHapyxeHue noHoB xene3a (Fe3+)



I'excanmmanodeppat (I1) kanusB cnabokucioit cpene ¢ katnoHoMm Fe o6pasyer
TEMHO-CHUHUI 0CaIoK OepIMHCKOM 1a3ypu. Peakiius uaet noypaBHEHUIO:

K* + Fe®*+ [Fe(CN)g]s= KFe[Fe(CN)g]

K 1 M uccinenyemoid Boabl npubaBuil 1-2 Kamim pacTBOpa COJIIHOM KUCIOTHI U 2
KaIlid pacTBOpa peakTHBa.

4. O6napyxenne nonos meau(Cu?*).

B dapdopoByro yamky mnomectuth 3-5 Mil uccIeAyeMOM BOJBI, OCTOPOMKHO
BBIIAPUTH JOCyXa W Ha nepudepuilHyl0 4YacTh TMATHAa HAHECTH  KaIllio
KOHIICHTPUPOBAHHOTO pacTBOpa aMMuaka. llosiBleHWe HWHTEHCMBHO CHHEH WK
(QHONIETOBON OKPacKM CBHMAETENLCTBYETE O mpucyrctsuu Cu?t

5. KauectBeHHOe ompeaeneHue XJIOPUIOB.

B npobupky otbepute 5 mil ucciaeayeMoit Bojbl U 1o06aBbTe 3 Karu 10%Horo
pacTBopa HUTpaTa cepedpa. [IpubinsurensHoe coepkaHue XJIOPUI0B ONPEAECIUTE
M0 OCAJIKy WM IIOMYTHEHHUIO.

KonnuecTBeHHOE onpesiesieHne XJI0pua0B TUTPOBaHUEM. B KoHHYECKy1O
konOy momecture 100 mm Bogsl, mpubaBbTe 1 M 5% pactBOopa Xpomarta
kanuga u tutpyite 0,05H pacTtBopoM HuTpaTta cepedpa npu
MOCTOSTHHOM B30aJITBIBAHUHU JI0 TTOSIBJICHUS CIa00KPACHOTO OKpAIINBaHUS.
Coneprkanue xJI0pua0B (X) B MI/JI BBIYUCIUTE 110 (hOpMYJIE:

1,773 100 -V- 100 X =

rie 1,773 — Macca XJIOpUIMOHOB (MI, SKBHUBaJ€HTHas 1 MJI TOYHO
0,05H , pacTtBopa HuTpata cepedpa); V —
00BEM pacTBOpa HUTpaTa cepedpa, 3aTPAYEHHOT0 HAa TATPOBAHUE, M.

6. KauecTBenHoe ompenencHue Cynab(haToB.

B mpo6upky Bneiite 10 mn uccnexyemoit Bozsl, 0,05 M1 CONSTHON KUCTOTHI U 2
M1 5%mHoro pactBopa xjopuaa 6apus, nepemeniaiite. [1o xapakrepy BbINaBIIETO
OcajiKka oNpeAeIuTe OPUEHTUPOBOYHOE COJIep KaHne CYIb(aTOB: MPU OTCYTCTBUU
MyTH KOHIIGHTpalusi CyJb()aTHOHOB MeHee 5 Mr/h; mnpu cinaboit MyTH,
MOSIBJISTFOIIICHCS HE Cpasy, a uepe3 HECKOIbKO MUHYT, — 5—10 mr/im; mpu cnaboit
MYTH, MOSBIIAIONICICS cpa3y nocie nodasnenus xiaopuaa 6apus, — 10-100 mr/m;
CHJIbHAsA, OBICTPO OcCeJarolias MyTh CBUACTEIBCTBYET O OCTaTOYHO
BBICOKOM cojiepxkaHuu cyibdatuonon (6oaee 100 mr/m). [ V

4.2 31IpakTMKO-OPUEHTHUPOBAHHbIE 3a]aHUSA
[IpakTUKO-OpUEHTHUPOBAHHBIE pACUETHBIC 3aJaHUsl HAa JUCHEPCHBIE CHUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOW M MPOU3BOACTBEHHOM IEATEILHOCTH YEJIOBEKa

1. 3o0J10TO



HazBaHue TeMbl Tema 1.2. «Ilepuonnyeckuii 3akoH u Tabnuua J[. 1.

MeHneneeBa»

PesynbraT 0Oyduenus [XapakTepu3oBaTh XMMHUYECKHE JIEMEHTHI B COOTBETCTBHUH
C UX IOJIO)KEHHUEM B MEPUOINYECKON CUCTEME XMMHUUECKHUX
hiemeHToB .M. MeHnaeneeBa

OO01111e KOMIIETEHIINT OK 01, OK 02

o cepenunbl 5S0-X rog0B MPOULIOTO CTOJETUS CUUTAIN, YTO 3TOT METAJI -
OJIVH M3 CaMBbIX MAJIOIIOJIC3HBIX METAILIOB. Pagu 001alaHus STUM METAJIOM BEJIUCH
BOWHBI, MOPA0OIIAIUCh TOCY/IapCTBa, ChIH yOUBAeT OTila, OpaThsi yOUBaJIM cecTep,
JEeTH CBOMX Marepedd. ['mOnm 1enmple HApOJbl, MPEBpaAllAINCh B IYCTHIHU
IJIOJIOPOJIHBIC Kpasi, TOTOKaMH JIWJIACh KPOBb U IIEJIBIMU PEeKaMHU - CJIe3bl M TIOT.
CKoJIBKO JIFOAeH MOru0I0 U CKOJIBKO ellle MOoruoHeT B 60ph0e 3a 0b6aaHue STUMHU
METaJIOM, 3HAET, HABEPHOE, 0AMH bor. UTo ke 3TO 3a KpOBOXKAHBIA METAI?

1. HazoButemeTan.

2. CocTaBbTe IEKTPOHHYIO (DOPMYIIY ATOTO aToMa.

3. Ilonoxenue B Tabmune [[.11. MenaeneeBa 3Toro merasia.
4, OnumuTe XMMUYECKHE CBOMCTBA ATOTO MeTajlia.

5. Omummredusnyeckre CBOMCTBA 3TOT0 METaIa.

6. I'’ne mpuMeHsieTCst ’TOT MeTauT?

2. MeTa/li1bl U HEMETAJLJIbI

Haspanue TeMbl Tewma 1.2. «Ilepuonnyeckuii 3akoH u Tadmmua J[. 1.

MeHeneeBa»

PesynpraT 00ydueHus [XapakTepu3oBaTh XMMHUYECKHUE JIEMEHTHI B COOTBETCTBHH
C UX IOJIO)KEHUEM B TIEPUOJUUECKON CUCTEME XUMUYECKUX
hnemenToB [[.1. Mennaeneena

OOmme KOMIIETEHITUH OK 01, OK 02

NepemeHa, nepemeHa
3anMBaeTCcA 3BOHOK

HaKoHeu, — TO OH 3aKOHYEH,
Hapoepnmsbiii ypok!

[epHyB cepy 3a KOCUYUKY,
Mwnmo marHmin npobekan,
Wopa n3 knacca ucnapuncs,
ByaTo BoBce He bbiBan.

dTOp NnogyKer cnyyanHo soay,



X/10P YYMKYIO KHUMXKKY Cben.

Yrnepog sapyr ¢ BOAOPOLAOM

HeBnamnmKolLo cTaTb ycnen.

Kannin, 6pom, B yrny aepHyTbCA:

He noaenAT anieKTpoH.

Kucnopog — wanyH Ha 6ope

MuMO NpocKaKan Bepxom.

1. Hammucatp aiieKkTpoHHBIE (OPMYIIBI BCEX JIEMEHTOB

2. JlaTh XapaKkTepHCTUKY UX MOJIOKEHUsSI B Tabnuie Menaeneesa.

3. PacnonoxuTe naHHBIC BEIIECTBA B MOPSJIKE YBEIMUYCHHUS UX aTOMHBIX Macc.
4, BpIIUIINATE 3JIEMEHTHI HEMETAUIBl M PACIIONOKHUTE UX B TOPSJKE YBEITUYCHUS
aTOMHOTO pajuyca.

5. I'me mpuMeHsIOTCS BEIIECTBA, ONMCAHHBIC B TEKCTE?

3. MoJioko

HazpaHme TeMbI Tema 1.3. «/lucniepcHbie cucteMbl U (GaKTOPBI 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 KOMIIETEHIINN OK 01

[TogouB KOpOBY, X03siiKa HAJIMJIA B TOPIIOK 2 JT MOJIOKA C KUPHOCTHIO 4,6%.
BricniaBmmiics 3a Lenblii I€Hb TOJICTHINA MYIIKUCTHIA KOT MPBITHYJI HA CTOJI U CJIA3aIl
200 r OTCTOABIINXCS CIUBOK C JKUPHOCTHIO 15%.I1m10THOCTS MOJIOKA IPUHSATSH 3a 1

3
r/c™m®.

1. IToacumraiite, MHOTO JIM )KAPaA OCTAJIOCh B TOPLIKE.
2. CKOJIBKO TpaMMOB KHpa Ches KOT?

Omeem: Kot cben 30 r xupa u3 92 r. Oteer: Octanock 62 r, 4TO COCTABUT
KUPHOCTB, paBHYO 3,4%.

4. dypanuiuH

HasBaHue TeMbI Tema 1.3. «/lucnepcHble cUCTEMBI U PaKTOPHI UX

YCTOMYUBOCTH»

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

OO011e KOMIEeTEHIINH OK 01




Uerblpe moApsAJ CHEACHHBIX MOpPOXKEHBIX 00epHymuch nnsi  Hactu
TeMrepaTypoil u aHruHoW. Bpau HazHaumi el mouaiie MNoJIocKaTh ropio 2%-m
pacTBOpoM (yparuivHa.

1. PaccunraiiTe Maccy pacTBopa ¢ MaccoBOM foisieid 2%, eciy Kaxaasi MU0 BECUT
o 0,5.

2.CxonbKo 250-rpaMMOBBIX CTaKaHOB 3TOTO CPEJCTBA MOMAJI0 B KAaHAIM3AIUIO, €CIIU
OBLJIO M3PACXOJ0BAHO BOCEMb CTaHIAPTOB ¢ypanminHa 1Mo 10 TabIeTOK Kaxabli?
Kaxxnmas mumronsg Becut no 0,5 T.

5. Ay

Ha3Banune TeMbl

Tema 1.3. «/lucnepcubie cucteMsl U (PaKTOPHI UX

YCTOUYHUBOCTH»

PesynbTaT 00yuenus [PaznuuaTh HCTUHHBIE paCTBOPHI, KOJUIOUIHBIE PACTBOPHI U
rpyOOAMCIIEPCHBIE CUCTEMBI HA OCHOBE XMMUYECKOTO
DKCIIEPUMEHTA

OO01Me KOMIEeTEHIIN OK 01

«IJTamoHHOe» 12-TUTpOBOE BEApPO HECWUIIbHAs CTPysS BOJbI 3aIOJHSET 3a
MUHYTY. BBl IpoCTOSIIM MO AyIIeM 5 MUH.

1. CKOJBKO JTUTPOB BOJIBI YOKAIO B KaHATH3AIUIO?
2. Kakag Boga cuntaercsa MAThHEBOM?
3. MO>KHO JTU MBITBCS TEXHUYECKOI BOION?

Omeem: 60 1. (ITOroO ¢ AMXBOM XBATUT, YTOOBI AKKYPATHO BBIMBITH CJIOHA.)
6. CTupka.

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

YCTOMYUBOCTH»

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

OO011Me KOMITETEHIINN OK 01

VYxons Ha paboty, Mama mopyuuia Kcromie moctupaTh TIOIb U CBECTH TSTHO
OT pJKaBUMHBI JIMMOHHOM KHCJIOTOW. IlokomaBmmch B KHUTE «J[OMOBOACTBOY,
Kcroma nossina, 4To HY>XHO NPUTOTOBUTH 10%-ii pacTBOp KHUCIOTHI U MOTPY3UThH
TyJa Ha 30 MMH TKaHb C PXKABBIM MISITHOM Pa3MEpPOM C €€ JIAJIOMIKY .

1. Bynp Bbl Kcromieit, ckoJIbko B3ssId Obl BOABI U KUCIOTHI JJISI IPUTOTOBJICHUS
pactBopa?
2. N3 xakoro marepuania cieiaHa eMKOCTb, B KOTOPOW BBIBOAMIIN ObI MIATHO?

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



7. IloBapeHHasi COJIb

Hassanue TeMbl Tema 4.2. «DU3NKO-XUMHYECKHE CBOMCTBA

HCOPTaHNYCCKHUX BCIICCTB»

PGSYJILTaT 06y‘ICHI/IH 'Y cTaHaBIWBaTh 3aBUCUMOCTh (I)I/I?:I/IKO-XI/IMI/ILIGCKI/IX
CBOMCTB HCOPTaHNYCCKHX BCIICCTB OT CTPOCHUA
ATOMOB N MOJICKYJI, @ TAKIKC THUIIA
KpHCT&JIJIH‘ICCKOﬁ PCHICTKHU

OO01111e KOMIIETEHIINT OK 01, OK 02

N3BectHOo, uyTO B MHpe pAoObiBaeTcss npumepHo 100 MWIITHOHOB TOHH

IIOBApEHHOU CcOoJM B roj. Ha nmumesbie HyKIbl pacXoAyeTcs OKOJIO OJTHOM YETBEPTOU
4acTH 3TOro konndecTsa. Kya e uaer octaiabHasi Coyb?

[ToBapeHHasi COJb COBEPIIEHHO HEOOXOJuMa IpH IPOU3BOJCTBE MSCHBIX M
pPBIOHBIX ~ KOHCEPBOB, OHA HCIOJB3YETCS B  METAUIyPrHYECKOW  OTpaciu
IPOMBIIUIEHHOCTH, HpU O0O0pabOTKE MEXOB U pa3IUYHbIX KOX, B Ipolecce
IIPUTOTOBJICHMS MBI, UAET JUIS OJIYyYEHHS KaJbLIMHUPOBAHHOW COJBI, TPUMEHSIETCS
B MeaunuHe. OCHOBHOW  MOTpeOHMTENb COJMM - XUMHUYECKas  OTpacib
IPOMBIIIIEHHOCTH. B 3TOl 0051acTH MCHOJB3yeTCsl HE TOJBKO cama COjb, HO U
AJIIEMEHTBI, COCTaBJISIOIIME €€. B mpolecce 3JIeKTpoiun3a €e pacTBOpa IMOIYYaroT
XJIOp, BOAOPOX M eAakuid HaTtp. M3 pacTBopa €AKOro Harpa IOJIy4YaroT TBEPAYIO
11es104b - KaycTuk. CoennHsIsl BOJAOPO/ C XJIOPOM, MOJIYYaIOT COJISHYIO KHUCIOTY

3amaHue:

COCTABBTE YPABHEHMSI, ONMCAHHBIX B TEKCTE PEAKLIMI

8. AMMHaK

Hassanue TeMbl Tema 4.2. «DU3NKO-XUMHYECKHE CBOWCTBA

HCOPIraHN4YCCKUX BCIICCTB»

Pesynbrat oOydeHus |YcTaHaBIMBATh 3aBUCUMOCTh (PU3NKO-XUMUYECKUX
CBOVCTB HEOPraHUYECKUX BEIIECTB OT CTPOCHUS
ATOMOB M MOJIEKYJI, & TAKXKE THUIA
KPUCTAJUIMYECKON PELICTKU

OO1me KOMIIETEHITUH OK 01, OK 02

[Tocne ypokoB Muma nogomén k Ilere u npoTsHys1 eMy YHCTBIN JUCT OyMaru.
OTO - NMUCHhMO, HAIMCAaHHOE HEBUAMMBIMU YEpHHUJIAMH, - cKazayl oH. [loxepxu ero
HaJl YalIKOM C HAIIATBIPHBIM CIIMPTOM, U Thl YBHJHIIb, YTO TaM HamucaHo. Ilers
IpUIIEN JAOMOMW, B3sUI B aAITEYKE HAIIATBIPHBIA CIUPT, MEPEJIMI €r0 B YaIlIKy U
nojep:kan Hajx Hedl nuct Oymarn. Ha Oymare nelCTBUTENBHO MOSBHICS TEKCT



MaJMHOBOTO 1BeTa. 1 310 OBLIO pemieHue nomaiiHen 3agaun no Marematuke! Ilers
nobexxan 3a TeTpajbio, 4ToOBl mepenucarh Tyna pemeHue. Ho moka on Oerain,
HaJIINUCh ncuesa. Ilepen HUM CHOBa ObLT YUCTBIN JIUCT.
1. Kakumu "gyepHrsIaMu" ObLII0 HAIMCaHO MUCHMO?
2. Yrto Ilers pomkeH Obul chaenaTb, 4YTOOBI HAJNUCh CHOBA IOSIBUJIACH?
3. UTo HY>XHO clienaTh, YTOOBI HAAMKCH MOSIBUIIACH U OOJIbILIE HE Hcue3asa?

4. Kakyro KpUCTaNINYECKYIO PELIETKY UMEET aMMHAaK?

5. Kakoii Tun cBsizu B MOJIEKyJle aMMHaKa?

6. OnummMre MpUMEHEHNE aMMHUaKa B OBITY .
9. Hon

1K«
HasBammie TeMbl Tewma 4.1 «Knaccudukaiys, HOMEHKJIATypa U CTPOCHHE

HCOPTraHNYCCKHUX BCIICCTB»

P€3YJII>T3T 06y‘leHI/IH KJIaCCI/I(bI/I]_II/IpOBaTB HCOPraHNYCCKHC BCIIICCTBA B

COOTBCTCTBHHU C UX CTPOCHUCM

OO01mme KOMIETEHIINN OK 01

Ha OGenyro canderky Npoiauiand ioja, MOMBITAJINCh BBIBECTH €TI0 C MOMOIIBIO
otrOenmuBarens «Ilepconby, 3aTeM XJI0pHas U3BECTh, HO MIATHO HE HCUE3IIO.
UtoObl yAauTh TATHO, KaKo€ CpPEICTBO HAJ0 HCIIOJIB30BAThCA C
OKHUCJTUTEIIbHBIMU WJIM BOCCTAHOBHUTEILHBIMU CBOMCTBAMHU?
3agaHue:
1.HanmummTe KayeCcTBEHHYIO peaklUIo Ha onpeesienue noaa?
2.0nuivTe TpuMeHeHue o/1a B OBITY.
3.B kakux nmpoykTax conepkuTcs mosa?
4. Kakyro KpUCTAIUTMYECKYIO PEIIeTKY uMeeT Hona?
5.Kaxko#t Tun cBsizu B MoJiekyJe iona?

10. «CoenHeHHS CepbD»
Tema 4.1 «Knaccudukaiysi, HOMEHKIJIATypa U CTPOCHUE

Ha3zBanue TeMbl
HEOPTaHUYECKUX BEIIECTBY

PesymbTat 06ydeHus KiraccugunupoBaTh HEOPraHMYESCKHE BEIIECTBA B

COOTBCTCTBHHU C UX CTPOCHUCM

OO01e KOMIeTEHIINH OK 01

Ha 3aHsATHSIX XUMHYECKOTO KpyKKa YydalllMecsi MCCIEAOBaIN IPOCTOE
BEILECTBO JKEJITOTO I[BETA, HEPACTBOPUMOE B BOJIE.

[Ipu cxuraHum STOro BeIIECTBA B KHUCIOpPOJAE OOpa3oBajCsi ra3 C Pe3KUM
3amaxoM. Korja ra3 pactBopsiid B BOJ€, MOJIy4alicd PacTBOpP, B KOTOPOM OKpacka



JaKMyca CTaHOBMJAch KpacHoW. Ecim ke B konOy ¢ ra3oM HajauBald pPacTBOP
TUIPOKCHUIa HATPHs, TO 3aIax ra3a ObICTPO UCYE3all.

1. Omnpenenute coCTaB UCCIEAYEMOTO BEIIECTBA U 3AIIUILINATE €T0 HA3BAHUE.

2. CoctaBbTe 3 ypaBHEHHUS pEakIUil, KOTOpble ObUIM MPOBEICHBI YYAIIUMHUCS B
IIPOLIECCE €T0 PaCIlO3HABAHUS.

3. Kakyto kpucramimueckyro peneTky uMeeT cepa?
4, Kakoil TN CBSI3U B MOJIEKYJI€ CepbI?

11.KapOokcurepanus

HasBaHue TeMbl Tema 4.1 «Knaccudukanus, HOMEHKIATypa U

CTPOCHHUC HCOPIraHNYCCKUX BCUICCTB»

PesymbTatT 06ydeHus KinaccuuimpoBatb HEOPraHMYECKHUE BEIIECTBA B

COOTBCTCTBHH C UX CTPOCHUCM

OOmmme KOMITIETCHITUH OK 01, OK 02

A 3HaKOMO JI1 BaM MOHATHE «KapOoKcuTepanus»? B TepaneBTUUECKUX HENIX

UCIOJIB3YIOT Ta3000pa3Hoe BeecTBo. [10 3T0il npuunHe No100HYI0 METOUKY
Ha3bIBAIOT «TA30BBIMU YKOJIAMM». DTa METOANKA UCIIOJIb3YETCS ISl JICUCHHUS
CepAEUYHO-COCYIUCTHIX 3a00I€BaHUI, TOBBILIEHUS 3JIACTUYHOCTH KOXKU. [loBbIIIeHNE
COJIEpKaHUs ATOTO T'a3a B KPOBU TOBOPUT O HEKaUeCTBEHHON (pyHKUMU KpoBH. Camoe
YAUBUTENBHOE, YTO OHO MCIIOJIBb3YETCS B TBEPAOM BHJIE B MUILIEBOM
IPOMBIIIIEHHOCTH JUIsl XpaHEHUs U IEPEBO3KHU MPOAYKTOB: PHIObI, Msca,
MOPOKEHOTO.

3ananue. BeiGepute oquH MpaBUIIbHBINA OTBET:
1. O kxakoM BemiecTBe UAET peUb?

A)yrnekuciblil ra3 b) kucinopoa B)aMMHaK

2. KakuMu XMMUYECKMMH CBOWCTBaMH 00J1a/1a€T 3TO BEIIECTBO?
A) Kucnotaeimu b)) ocHOBHBEIME  B)amdoOTepHBIMU
3. C ueM MOXKET BCTYIAaTh BO B3aUMOJICHCTBHUE?
A) ¢ BOJI0li, OCHOBHBIMH OKCHJIAMH, IIEJI0YaMHU, HEKOTOPBIMHU COJISIMH
b) ¢ BoaoM, KUCTIOTHBIMU OKCHJIAMHU, IIEJI0YaMH, HEKOTOPBIMH COJISIMU
B) ¢ Bomo#i, KHCIIOTHBIMY OKCHJAMH, KUCIOTAMH, HEKOTOPBIMHU COJISIMHU
4. C noMouipo Kakoro BEUIECTBA €ro MOKHO OOHAPYKUThH?
A) denondranenna b) OpoMHOI BOIbI B) H3BECTKOBOM BOBI

5. IlpuBenute GakThl, KOTOPBIE TOKA3BIBAIOT OTPULIATEIBHOE BIUSHUE 3TOTO T'a3a Ha
KEITYTOUHO-KUILIEYHBIA TPAKT YEIOBEKA.



12. IlonyuyeHue xJjiopa

Ha3Banune TeMbl

Tema 5.2. TepmonHAMHUYECKUE 3aKOHOMEPHOCTH
[MPOTEKAHUSI XUMUUYECKHUX peakunil. PaBHoBecue
XUMHAYECKUX PEAKIIAN

Pe3ynbTaT 00yueHus

HCCHGI{OB&TB BJIMAHHUC N3MCHCHHA KOHIOCHTPAaI
BCIICCTB, PCAKIINH CPCAblI U TCMIICPATYPEI HA CMCIICHUC
XHUMHUYCCKOI'O PaBHOBCCHUA

OO01IMe KOMIIETEHIIAN

OK 01, OK 02

B 1867 romy [ukoHom Obul pa3paboTaH METOJl TMOJYUYEHHs XJIopa
KaTaJJUTHYECKUM OKHCICHHEM XJIOPOBOAOPOJA KHCIOpoaoM Bo3ayxa. llporecc
JlukoHa CerojHs HCIONB3yeTCs MPHU peKylepaluu Xjopa U3 XJIOPOBOJOPOJa,
SBJIIONIETOCS MMOOOYHBIM MPOAYKTOM TIPHU  IPOMBIIUIEHHOM  XJOPUPOBAHHUU

OPraHUYECKUX COCIUHECHUMN.
YcTaHOBUTE COOTBETCTBHUE MEXKIY (PAKTOPOM U CMEIICHHEM pPaBHOBECHUS IS

peaKkuu, ypaBHEHHE KOTOPOH
AHCI(1)+02(r)«>2H,0(r) +2Cl2(r) + Q

dakTop ITomoxeHne paBHOBECHS
A) TloBslilIeHHE TEMITEpaTyPhI 1) Cmectutcs BrpaBo
b) YBenuuenus naBineHus 2) CMecTUTCS BIIEBO

B) YBennuenue konuentpamuu O 3) He usmenurcs

I') Ymenbienne konnentpanuu HCI

J1) IlpumeHeHne kaTtanu3aTopa

13.9Ttniaen

HasBanune teMbl

Tema 5.2.TepMoauHaMuuecKue 3aKOHOMEPHOCTH
[MPOTEKAHNUS XUMUYECKUX peakuuii. PaBHoBecHe
XUMUAYECKUX PEeaKIUn

Pe3synbrat oOyueHus

HCCHCI[OB&TB BJIMSIHUC N3MCHCHUA KOHICHTPAIUHN
BCUICCTB, pCaKIH CPCAbl U TCMIICPATYPhI HA CMCIICHHC
XUMHUUYCCKOI'O paBHOBCCHUA

OO01e KOMIeTeHIINH

OK 01, OK 02

OTWIIEH— JIETKO BOCIUIAMEHSIOIINNCSA TOPIOYMM Ta3;MHOrAA NMPUMEHSETCS B
MHTAJSLMIX B KauecTBe aHecTeTuka. OOBIYHO HE OKa3bIBAET HUKAKOTO TOKCUYECKOTO

BO3I[CI>1CTBH$I, OIHAKO ITOCJIC €TO BABIXAHUA Y OOJBHBIX YaCTO Pa3BHUBACTCA TOLIHOTA
n pBOTa.YCTaHOBI/ITe COOTBCTCTBUC MCIKIY (baKTOpOM N CMCIICHUECM PAaBHOBCCHUSA OJIA

peakiuu, ypaBHeHue kotopoit CoHg(r) <> CoHa(r)+Ha(r) - Q

daxrtop

[TosoxxeHnue paBHOBECHS

A) IloBblllieHuEe NaBICHUS 1) CmecTuTCs BIIpaBo




b) YBennuenue temneparypsl 2) CmecTuTCs BIEBO

B) VBenuuenue konnentpanuu CyHa 3) He uzmenurcs

I') Ymenbienne konuentpanuu CoHg

J1) IlpumeHeHne kataanzaTopa

14.CepHblii aHTHAPU]

Ha3zBanue Tembl Tema 5.2.TepMoauHaMuUeCKUE 3aKOHOMEPHOCTH
MMPOTEKAHNS XUMUYECKUX peakiuii. PaBHOoBecue
XAMHUYECKUX PEaKIUn

HCCHGI{OB&TB BJIMAHHUC N3MCHCHHA KOHIOCHTPAaI
BCIICCTB, PCAKIINH CPCAblI U TCMIICPATYPEI HA CMCIICHUC
XUMHUYICCKOI'O paBHOBECH

Obrie KOMTETEeHIMHI |- 01, OK 02

Pesynbrat oOyueHus

Oxucnenne SO; B SO3 B IPUCYTCTBUM KaTain3aTopa — okcuaa Banaaus (V):
[TomydyeHHBIN OJIeyM TEpPEBO3SAT B KENE3HBIX ITMCTEpHaX. M3 oneyma momydaror
CEpPHYIO KHUCJIOTY HYXXHOW KOHIICHTpAllMH, MpWiIMBas ero B Boay. Ims cMmemieHus
XUMHYECKOro paBHOBecus oOpartumoii peakiun  2SO;(1)+0,(r)«>2S05(r)+Q B
CTOPOHY HMCXOJIHBIX BEIIECTB HEOOXOINUMO:

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

4) Beectu karanuzarop

15.byraauen

Tema 8.3 «OpraHuueckue BEIIlECTBa B
PKU3HEIEATEILHOCTH YEJT0BEKA»
OO0OCHOBBIBATh 3HAYCHHUE U PUMEHEHNE OPTaHUICCKUX

Ha3Banune teMbl

Pesynbrat oOyueHus
BELIECTB B OBITOBOI U MMPOU3BOJCTBEHHON JAESTEIbHOCTU

OOmmme KOMIIETEHITUH OK 01, OK 02

B mawame XIX Beka B AHMNMH CcTaJd MOIHBIMM IUIAIMA U3

BOJOHEITPOHUIIAEMON TKaHW, HA3bIBAEMbIE MAKMHTOLIAMH. OJTO Ha3BaHUE OHU
NOJyYWIM B YECTh AaHIVIMMCKOrO XWMHKa U u3obperarens Y. Makunrtoma,
IIPEUIOKUBILIETO ITPONUTHIBATH IIJIALIEBYIO TKAaHb PACTBOPOM HATYPAJIBHOIO Kay4dyKa.
OpnHako Ha COJHIE TAKHE IUIAILM CTAHOBHJIMCH JIMIIKUMH, & B MOPO3HYIO TOTOJy —
JIOMKUMU. DTH HEIOCTATKU YCTPAHWI IPYTOM BblAaromuiics anrnuyanud Y. ['ynbup.
1. Tlouemy muiaieBasi TKaHb UMeENA TAKUE HEAOCTATKH.

2. Ilpennoxure cnocod ycTpaHeHHUs UX, MOBTOpUB OTKpbITHE Y. ['ynbupa.

3. Kaxk nassiBaercst 310 coequHneHue?

4. Hanumure CTPyKTYpHYIO (JOpMYITy 3TOTO BEILIECTBA.



5. I'me mpumeHseTcst 3TO BEIIECTBO B HACTOSAIIEE BpeMs?

16.MoJsiouHast KHCJIOTA

Tema 8.3  «Opranmdeckue  BemecTBa B
KH3HEICATCIILHOCTH YeIOBEKa»

Ha3Banune TeMbl

Pe3yanaT 06y‘—IeHI/I$I OOO0CHOBBIBAThH 3HAYCHHUE H IMPUMCHCHHC

OpPraHNYCCKUX BCIUICCTB B OBITOBOM U

OO01111e KOMIIETEHIINT OK 01, OK 02

[IpoMeXyTOUHBIM MPOAYKTOM OOMEHA Y TEIJIOKPOBHBIX >KUBOTHBIX SIBIISETCS
MOJIOYHAsI KUCJIOTA. 3amax 3TOM KUCIOThI KPOBOCOCYIIIME HACEKOMBIE YJIaBIMBAIOT Ha
3HAYUTEIIHLHOM PACCTOSTHUMU.

3aganue

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

2. YcranoBute (HOpMyISTy MOJIOYHOW KHUCIOTHI, KOTOpasi MOMOTAeT HACEKOMBIM
HaXOJUTh TEIJIOKPOBHBIX J>KUBOTHBIX, €CJIM MAaCCOBbIC JOJIA DSJIEMEHTOB B HeH
cocTaBIsIIOT: yriaepoaa - 40,00%, Bomopona - 6,67%, kucnopona - 53,33%.

3. CocTaBbTe CTPYKTYpPHYIO (POPMYITYy MOJIOYHOM KHCIOTHL. Ha3oBuTe KUCIOTY
o HomeHkiarype MIOITAK.

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

5. Haiinure B UWHTEpHETE WM JPYyrMX HUCTOYHUKAX HWHOOpMaALUIO O

IMPUMCHCHNUU MOJIOYHOM KMCIIOTHI.

8.2.2. 3ananus J1a60paTOpHBIX padoT

OobOopynoBanmne jgadoparopud U padoyumx MecT JadOpPaTOPpMM: MEH3YPKH,
MUIETKU-KaNeIbHULbI, TEPMOMETPBI, MUKPOCKOT, JIyIbl, IPEAMETHBIE U TOKPOBHBIE
CTeKJa, IUIAHIIETBl JUId KameJdbHBIX peakiuii, ¢uibTpoBaibHasg Oymara,
MPOMBIBAJIKH, CTEKJISIHHbIE NPOOUPKH, PE3UHOBBIE MPOOKH, (OoHApUKU, HAOOp
PEaKTUBOB, CTEKJISIHHbIE MaJOYKH, IITATHBBI JUIsI MPOOHUPOK;MEPHBIE IHIMHIPHI,
BOPOHKH CTEKJISTHHbIE, BOPOHKH JenuTeNbHble uHapudeckue (50-100 mn), crynku
c mecTukoM, ¢aphopoBbIe YaIlIKH, MUHIETH, (QUIBTPHl OyMa)kHbIE, BaTa, Mapiis,
YacoOBbI€ CTEKJIA, AJIEKTPOIUIUTKHU, J1a0OpaTOPHBIE IUTATHBBI, CHUPTOBBIE TOPENIKH,

CIIUYKH, MPUOOP U1l TOJyYEHHUs Tra3oB (WK MPOOHMpKa C Ta300TBOJHOU TPYOKOil),



JepKaTeau g MPOOUPOK, CKIISHKH Ui XpaHEHUs PEaKTUBOB, Pa3aTOYHBIE JIOTKH;
xumudeckue ctakaubl (50, 100 u 200 mur);mmaTeny; MUHIETHI; TUTEIbHBIC ITUIILbL;
CEKYHJIoMephI (TaliMepbl), MepHbIe pooupku (Ha 10-20 Mi1) U MepHBIE KOJOBI (25,
50, 100 m 200 wmu), BomsHas OaHA (WM TEPMOCTAT), CTCKJISHHBIC TAIOYKU;
KOHHMYeCKre KoJIObI jiist TuTpoBaHus (50 u 100 mu1); MHAMKATOPHBIE MOJOCKHU IS
onpenenenus pH u crangapTHas MHIMKATOPHAS IIKAJIa; YHUBEPCAIbHBIN WHIUKATOD;
nunetky Ha 1, 10, 50 ma (wnm gozatopsl Ha 1, 5 u 10 mut), GropeTKu J1si TUTPOBAHUS,
MenuuuHckue mmpuibl Ha 100-150 M, madopaTopHbIe W/UIW aHATUTUYECKUE BECHI,

pH-MeTpbl, CymuabHBIN mKad, u ap. JabopaTopHOE 000PYyI0BAHUE.

Paznen 2. Xumnueckue peakuuuslaboparopnas padora "«Peakuuu ruaponmsa’.

Ha3Banue teMbl Tema 2.2.
DJIEKTPOIUTHYECKAS JUCCOLMAIMS M MOHHBIN
oOMeH

Pe3ynbTaT 00yueHus CocCTaBNATb YPaBHEHUA XMMUUYECKUX PeaKLMNU NOHHOTO
obMeHa C y4acTMem HeopraHMYeckunx BellecTBBOIHBIX
pPacTBOPOB

OO011e KOMIEeTEHIINN OK 01 OK2

Bomnpock! 11 nomycka k 1abopatopHoit padbote

a) cpOopMyITUPYHTE 1IeTh TNIAHUPYEMOTO SKCIIEPUMEHTA;

0) 00BACHHUTE, KAaKOM MPOIECC HA3BIBAIOT TUAPOIN30M, KAKOW OH ObIBAET;

B) OOBSCHUTE, Kakhe CYIIECTBYIOT CIOCOOBI JOKa3aTelIbCTBAa CYIIECTBOBAHUS
THIPOJIN3a HEOPTAHUYECKUX U OPTaHUIECKUX BEIIECTB;

r) OOBSICHHUTE, KAaK COCTABJISETCS ypaBHEHHE THIAPOIIN3A;

n) oObscHuTe, uto Takoe pH? Kak 3aBUCHUT gaHHBIN MOKa3aTedb OT KUCIOTHOCTH
WJIM OCHOBHOCTH CPEJIbl pacTBODA;

€) OOBSICHHUTE XOJI BBITTOJIHCHHSI SKCTIEPUMEHTA 110 PEIICHUIO KaYEeCTBEHHBIX 3a/1a4;
) TIEPEUUCIIUTE OCHOBHBIC ACTIEKThI COOJIIOICHHS TEXHUKH 0€30MaCHOCTH TIPH;

€) OOBSICHHUTE XO]I BBHITIOJIHEHHSI SKCIIEPUMEHTA 10 PEIICHUIO KaYeCTBEHHBIX 3a/1a4;

paboTe ¢ arpecCUBHBIMU peareHTaMu (TUAPOKCU] HATPHS).
IIpoBeneHue onsITOB

OO6opynoBaHHE M MOCYJa PeakTuBbI

CrexisiHHBIC TTPOOUPKHU 1. PactBop NaOH

2. PactBop Na,SO4

3. PactBop ALCLB

4. PactBop Na,CO3

5. PactBop Cu(OH)2

6. KucaoTHO-OCHOBHBIM MHJIMKATOP




AnropuTtM npoBejieHus onbita Nel

BOHpOCBI " 3aJaHUsA

B Tpex mpoOupkax moa HoOMepaMu
pacTBOpbl  TpeX
XJIOpUJa aJlOMUHUS, Cylb(haTa HATpHs,
He

PCaKTHUBaMH,

HaXOISATCSA CoJIei:

KapOoHaTa

JIpYTUMU
COCTaB KaxJ0W MPOOUPKHU.

HaTpus. IIOJIB3YSCh

OIIpCACINTC

1. JlaTh 00OBsSICHEHHE MPOBEICHHBIM
ONBITaM.

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

AJNropuTM npoBeieHus onbita Ne 2

BOHpOCBI " 3aJaHUs

YTo npou30MUIET, €CIU OXJIAAUTH

pacTBOp KapOoHaTa HATPUS WU

100aBUTH K HEMY TUJIPOKCHU HATPHUs?

1. Hanuts B ipoOupky 1-2 mu pactBopa
KapOoOHaTa HATpHS.

2. OmmycTuTh TPOOUPKY B CTaKaH C

OYEHb XOJIOJHOU BOJOU MJIU CHETOM.

3. [IpoBepuTh cpeny pacTBopa npu

MOMOIIIN KUCJIOTHO-OCHOBHOTO

WHJIMKATOpA.

4. JlobaBUTH, K pacTBOpy KapOoHaTa
HATPHS THIPOKCHU HATPHSL.

1. Kakoil ”HAMKATOP JIy4lIe
UCIIOJIb30BATh JJI ONPENEIICHUS CPEAbI
pactBopa?

2. CocTaBUTH COOTBETCTBYIOIIUE
ypaBHCHHS XHMHUYECKHUX pEaKIui, B
MOJIEKYJISIPHOM U MOHHOM BHJIax

Anroput™ npoBefieHus onbita Ne 3

Bonpocsl u 3a1anus

[1po6IeMHBII OTBIT.

1. B oaHy mpoOupKy € pacTBOPOM
cyibdara menu (II) mpunuth pacTBop
T'HJIPOKCHJIa HATPUSI.

2. Bo BTOpYyI0 IpOOUPKY C pacTBOPOM
cyibpara menu (II) mpunuth pacTBop
KapOoHaTa HAaTpHsl.

3. CpaBHUTH IIBET 00pa3YIOIIUXCS
OCAJIKOB.

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

1.CocraBuTh COOTBETCTBYIOIINE
YpaBHEHUSI XUMHUYECKUX peakUuid, B
MOJIEKYJIIPHOM M HOHHOM BHJaX.
2. Onpenenurs, OTKyJa  MOJET
BBIICIISITECS DTOT Ta3?

3. [IpoBepUTh KaUEeCTBEHHBIN COCTAaB Ira3a
ropsier JTyYUHKOM.

4. OOBICHUTD MPOUCXOJISIICE SBJICHUE.




Auroputm npoBeieHus: onbiTa Ne 4 Bonpocsl 1 3a1anus

IIpo0ieMHbli1 OIIBIT. 1. OOBACHHUTH IIPOUCXOIAIIEE ABICHHE.

K pactBopy xiopuma aIIOMHHUA | 3| CocTaBUTH COOTBETCTBYIOIIHEC

MPWINTh PACTBOP KapOOHATa HATPHUS. YPABHEHHS XHMHUUECKUX PEAKIIHiL, B

MOJIEKYJISIPHOM U MOHHOM BHJIaX.
3. OTBETUTH HA BOMPOCHI.

JIJ1s1 4ero B MEIUIMHCKOW ITPAKTUKE
HCIIOJB3YIOT PACTBOP MUTHEBOU COJIBI JIJIsI
MOJIOCKAHUSI IPU BOCHATUTEIbHBIX
3aboneBanusx ropia? Kakosa poib
ruaposinsa B npupoae? Ilouemy pactBop
MbLJIa ICHUTCA B Boje”?

O6paboTka pe3yabTaToB:
1. ITpoananu3upoBaTh MOJIyYEHHUE COOTBETCTBYIOIIUX PE3YJIbTATOB THUIIAM
ruaponusa. Caenats COOTBETCTBYIOIINE BBIBOIBI.

2. CdhopmynupoBaTh BBIBOBI O 3aBUCHIMOCTH THITA THAPOIN3a U KUCIOTHOCTU
cpenbl pacTBopa

Pa3nen 3. Jucniepcusie cucreMsl Jlaboparopnas padota "[IpurorosieHue
pacTtBopoB'.

Ha3zBanue Tembl Tema 2.2.0nexkTponutuyeckas
JIMCCOITMAITNSI U HOHHBIN OOMEH
Pe3ynbTaT 00yueHus UccnenoBath PU3NKOXUMUYECKUE
CBOMCTBA UCTUHHBIX PACTBOPOB
OO011e KOMIeTEHIINN OK 01 OK2

Bomnpock! aiist nornycka k 1abopatopHoit padbote

1. Jlatb omnpeneneHue KoHLEHTpauuu. CnocoObl BBIPAKEHHUS] KOHLIEHTpALUU
pPacTBOpPOB.

2. UYro Takoe compBarhl M TuapaThi? Ha kakoM »JTame pacTBOpEHUsS OHU
obpazyrorcs?

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

4. Kakywo Maccy cynbdara Kaaus W BOAbl HaAO B3ATh A npuroronieHus 300
rpammoB 20% pacTtBopa?

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

[IpoBenenue OnbITOB:

O6opynoBaHue 1 mocyjia PEaKTUBBI

Crakan 600mn pacTBOp XJIOpUIA HATPUS

CrexisiHHas TAJI0YKa PactBop kapboHata HaTpusi




Becrwl Texanueckue

PacTBOp xnopuga kayims

Humuaap 250 miu

PactBop runmpokapOoHaTa HaTpHsI

apeoMerp

PactBop cynbdara maraus

PactBop xstopuaa 6apus

AJITOPUTM NPOBEJCHUS ONbITA |

BOHpOCBI " 3aJaHUsA

Omnsit 1.ITpurotoButs 500 2 4%
pacTBOpa XJIOpHIa HATPHSI

[TpoOaEeMHBIHI OMBIT.
1. PaccuuraiiTe Maccy HaBECKU U BOJIbI
2.B3BecbTe HaBECKY.
3.PacTBOpuTE HaBECKY B BOJIE.
4.ITpoBepbTe KOHIICHTPALUIO
IIPUTOTOBJICHHOTO PacTBOpa, H3MEPUB
TUIOTHOCTH C TOMOIIBIO apeoMeETpa

1. IIpurotoBbTE PacTBOP
2.IIpoBepbTe MIOTHOCTH PacTBOPA
3.PaccuuTaiiTe aOCOMIOTHYIO OIIUOKY
4. PaccunTaiTe OTHOCUTEIBHYIO
OIIUOKY

O0OpaboTKa pe3yJIbTaToOB:

1. Ilpoananu3upoBaTh NOJYUYEHHE COOTBETCTBYIOUIUX PE3YIbTATOB

2. PaccuuraiiTe aOCOMOTHYIO U OTHOCUTENBHYIO OIINOKU

3. ChopmynupyiTe BHIBOI.

Pasgen 3. JlucnepcHele CHCTEMBL.
JIMCIIEPCHBIX CUCTEM .

JlaboparopHas pabora "Uccrnenoanue

Ha3sBanune TeMbl

Tema 2.2.9nekTpoaurudeckas
JIMCCOLUAIINSI U MOHHBIN OOMEH

Pesynbrat oOy4eHus

UccnenoBatrh PU3NKO-XUMUYECKHE
CBOVCTBA UCTUHHBIX PACTBOPOB

OO01me KOMIeTeHIUH

OK 01 OK2

Bomnpock! 11 nomycka k 1abopaTopHoit paboTe

1. Yro takoe cmecu? Kakumu ObIBarOT cMecHu?

2. Kakue BelliecTBa Ha3bIBalOTCS dMYJIbraTopamu?

3. Kakue cucteMbl Ha3bIBAIOTCS AUCIEPCHBIMU?

4.YT0 MOKa3bpIBAET CTENEHb JUCIIEPCHOCTU?

5. Uto Takoe MOHOIMCHIEPCHAS U MTOIUAUCIIEPCHAS cUcTeEMA?

[IpoBenenre onbITOB:

OO6opynoBaHHE M MOCYJa

PeakTuBnl

[TpoOupku

KapOGonat xanbius (mein)

Pe3unHoBas npoOka

O€EH30JI

PactBOop cozapl

HOoACOJIHECYHOC MAaCJIO

BOJa

pacTBOp KeJaaTUHA

pPacTBOp MbLIA




Aunroputm npoBeaeHus onbita Nel

Bornpocs! n 3aganus

Omnpit 1. [IpuroTtoBiienne cycneHznu
KapOOHaTa KaJblHs B BOJ

[1po6IeMHBII OIIBIT.
1. Hanelite B nBe mpoOUpPKH 1O S5 MII
JTUCTUINIUPOBAHHOM BOJIBI.
2. B nmepByto npobupky gob6aBsTe 1 M
0,5 %-HOTO pacTBOpa KEIaTHHA.
3. B 06e npoOupku BHECHTE HEOOIBIIIOE
KOJIMYECTBO MeJa U B30OJITalTE.
4. IlocraBbTe 00€ MPOOUPKU B IITATHB

1. Yro BBl HAOMIOMa€ETE?

2. OIMHAKOBO JIM BpEMs pacciiauBaHUs
B 00eux npodupkax?

3. Kakyto posb urpaer xenatun? 4. 4.
YT0 B JAaHHOM CYCIIEH3UHU SIBJISICTCS
TucrepcHor (pa3oii U AUCTIEPCHOHHOM
cpenoi?

AJITOpUTM NpOBeACHUS onbiTa No2

BOHpOCBI M 3aJaHUs

[1po6IeMHBII OIIBIT.
1. B npoOupky ¢ npoOkoi Haneite
S5 M JACTWUIMPOBAHHOW BOABI M
no6aBbTe 1 M1 OeH30:71a.

1. Yro BEI HaOmMIOMAcTE?

2. llocne BcTpAxuBaHUS HaOMIONanTe
OBICTPOE PACCIIOCHUE CHCTEMBI.

3. MI3MeHUII0Ch I BpeMsI PacCIIOCHUS

2. 3arem npobOaspTe 1 - 2 M 2%- | cucTeMbl ocie qo0aBiIeHUs MbL1a?
HOTO pacTBOpa MbLIa
3. DHEPruvyHO BCTPSXHUTE.

AJiroputm npoBeeHus: onbiTa Ne3

BOHpOCBI M 3aJaHUs

[1poGIeMHBII OIIBIT.

1. B npobupky Haneiite 5 ma 5%-Horo
pacTBopa cojibl

2. JlobaBpTe 1 M3 IIOJCOJIHEYHOT'O
Macia u BcTpsxHutTe. HabGmronaiite
oOpa3oBaHHE YCTOWYHMBOM 3MYJIbCHUH.
3anuimre Ha0Ir0IeHUS

1.  Yro BbI HaOmonaeTE?
2. Onummre 00pa30BaBIIyOCS
AMYITBCHIO.

OOpaboTKa pe3yIbTaToOB:

1. Tlpoananu3upoBaTh MOJYUYEHUE COOTBETCTBYIOIIUX PE3YIHTATOB

2. ChopmynupyiiTe MexaHU3M CTAOMITH3AIUN MY ITbCHIA.

3. ChopmynupyiTe BEIBOI.

Pa3nen 4. CTpoeHne u cBOiicTBa HEOPraHUYeCKUX BellecTB. JJabopaTtopHas
pabota «CBoiicTBa METAJIJIOBU HEMETAJJIOBY.

HazBanue teMnl

Tema 4.2.«PUBMKO-XUMHUUYECKUE
CBOMCTBA HEOPTAHUYECKUX BEIIECTB)

Pesynbrat oOyueHus

YcranaBiauBaTh 3aBUCUMOCTD (PU3UKO-
XUMHYECKUX CBOMCTB HEOPTraHUYECKHUX
BEIIECTB OT CTPOCHUS aTOMOB U
MOJIEKYJI, & TAK)KE TUIIA
KPUCTAJUIMYECKON PELIECTKU




OO01e KOMIETEHIIAN

OK 01 OK2

Bomnpocs! mist tonycka k JabopaTopHoil paboTte

. JlaTp onpenesneHne MeTauiam.

CriocoObl MMOJYyYCHUS MCTAJLJIIOB.

© NSO A ®wN R

[IpoBeneHne OnbITOB

HazoBute pusnyeckue cBOWCTBa METAIIOB.

Kakue meTamibl B3auMOJEHCTBYIOT C KUCJIOTaMU?
Kakune meTamibl B3auMOJENHCTBYIOT C BOJOM?

Kak B3anmMo1eiiCTBYIOT METAJIBI C PACTBOPaMU COJIEH.

Yro Takoe koppo3us MeTaiuioB? Kakue ObIBatOT TUITBI KOPPO3HUHU.
Crioco0bl 3a1UThl METAJIJIOB OT KOPPO3HH.

OG6opynoBaHKe M MOCya

PCAKTHBEI

CrexsiHHbIE TPOOUPKHU

HAaTPUN METAILUTAYECKUAMN

CIIUPTOBKA

MAardauu

JepKaTeIb

MCAb

OKCHJ CBHMHIA

okcu xenesza(ll)

OKCHJI MCIHN

KHCJIOTa CCpHAs

Kwuciaora congaas

AJITOpUTM NpOBEACHUS OonbITa |

Bonpocsl u 3a1anus

OmnglT 1. OTHOIIIEHNE METAJUIOB K BOJIE.

[1poGIeMHBII OIIBIT.
1.B mmupokuii crakaH HajJeHTe BOJBI U
MOJIOKUTE KyCOUCK HATPHS WJIU KaJIHs.
2.JlobaBpTe B
dbenondraneuna.

pactBop 3  Kameinu

1. Yto BBI HaOmrOMaETE?

2.Kaxk Benet ce0s HaTpumii? Kakoii ra3
BBIJIETISICTCS?

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

1.Buetbipe MpOOUPKHU MOJOKUTE TIO
KyCOYKY MarHus, aJltOMHHUS, JKeJe3a 1
M€Y Y MPUIIENTE HEMHOTO BOJBI.
2.Harpeiite pacTBOpbI Ha CIUPTOBKE.

1.00bsgcHuTE HAOIIO1aeMBIE U3MEHEHUS
B MTPOOUpPKAX.

2.CocTaBbTe MOJIEKYJISIPHBIE U WOHHBIC
YpPaBHEHUS] COOTBETCTBYIOIINX PEAKIUN.

AJITOpUTM NPOBEACHUS ONbITA 2

Bornpocs! u 3ananust

OneiT 2. OTHOIIIEHHE METAJUIOB K
KHCJIOTaM.




1.ITonoxkute BrnpoOupku  metaywisl | 1.YUto Bel HabmonaeTe?

MarHusi, aJlOMUHUSA, KeENe3a U MeAU 2.0T™MeThTe  HU3MEHEHHE I1[B€Ta B
2. IpuJIeTe K HUM PacTBOP COJSHOW | MpoOUpKax.
KHUCJIOTBI 3.CocraBbTe yYpaBHEHUS

COOTBETCTBYIOIIMX PEAKIUN.

AJITOpUTM NPOBEACHUS ONbITa 3 Bonpocsl u 3a1anus

OnwIT 3. OTtHoIICHHE OKCHJIOB
METAJJIOB K KHUCJIOTaM.

1.B tpu mnpoOupku Haneite mo 1 mu | 1.Yto BBl HaOm0maete?

pacTBOopa CEpHOM KHUCIOTHI U J0OABBTE 2.0TMeThTE  M3MCHEHME  IBETa B
npoOupKax.

3. CocTaBbTe ypaBHEHHUS
COOTBETCTBYIOIINX PEAKIUN.

Ha KOHYMKE INMATEeNsI OKCHJIBI JKeje3a
(11, meau, cBUHIIA.

2.Conepxumoe mpoOUpoK B3OOITANTE.

O0OpaboTKa pe3yJIbTaToOB:

1.ITpoananu3upoBaTh MOJIYYCHHBIE PE3YJIbTATHI.

2.ChopmynupoBaTh BHIBOJ] 000 OTHOIICHUH METAJIJIOB K BOJIE.
3.ChopmynupoBath BHIBOJ 00 OTHOLIEHUU KUCIOT K METaJIaM.

4. CdopmyaupoBaTh BHIBOJ 00 OTHOIIEHUU OKCUIOB METAIJIOB K KHCIIOTaM.

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

Pa3znen S. Kuneruyeckue v TepMOAUHAMHMYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSA
XUMHYeCKHUX peakuui JIaboparopHas padora «OnpenesneHne 3aBUCUMOCTH
CKOPOCTH PEaKLUU OT KOHIIEHTPALIMH PEArupyIOLInX BEIIECTB

HasBanue Templ Tema 5.1.
Kunernueckue 3aKkOHOMEPHOCTH
MPOTEKAHUSI XMMUYECKUX PEaKLIH

Pesynbrat oOy4eHus HccnenoBarh BIMAHUE KOHUECHTPALIUU
pEarupyroIMX BEIIECTB U TEMIIEPATYPbI
Ha CKOPOCTh XMMUYECKUX PEaKIUU

OO01me KOMIeTeHIUH OK 01 OK2

Bomnpock! a1 nomycka k 1abopaTtopHoit paboTe

1./laiiTe onpeaeaeHue CKOPOCTH PEAKIIUH.

2. Kakue (hakTopsl BIUSIIOT HA CKOPOCTh peakiun?

3. ChopMynupyHTE3aKOH COXpaHECHUS IEUCTBYIOIINX MacC.
IIpoBeneHue onsITOB

O06opynoBaHHe M MOCYJa PeakTuBbI

CrexJIsTHHBIC TTPOOUPKHU pacTBoOp TMocynbdata HaTpmA




Konnueckue ko061 Ha 100M1 BOAA
JepiKaTesb pacTBOpP CEPHOMN KUCNOTbI
CEKYHAOMEDP

AJITOpUTM NpOBEJCHUS ONbITA |

BOHpOCBI M 3aJaHUsA

[Tpo6sieMHBII ONBIT

1. [IpuroToBUTH TpH
MIPOHYMEPOBAHHBIX KOJIOBI.
2. B mepByro BHecTm 5 M pacTBOpa
thocynbara Hatpust wm 10 ™M, BoO
BTOpYI0 — 10 M1 THOCYNIB(paTa HATPUS U
S M BoAbl, B TpeTh0 — 15 wMn
THOCYJIb(aTa HaTpusl.

3. 3atem B konOy Nel BHocuTe 5 M1 4 %
- HOTO pacTBOpPA CEPHOU KUCIIOCTBHI,

4. OIIHOBPEMEHHO BKJIFOUUTE
CEKYHJIOMED: BCTPSAXUBAs K010y,
CJICAWIIM 32 TOSIBIICHUEM MYTH B KOJIO€,
JIepKa €€ Ha YPOBHE TIJIa3.

CyXHuX

1.TIpu nosiBIeHUU MaJieliiie MyTH 2.
OcrtaHaBuTEe CEKyHAOMED.

OtMeThTE BpeMsI.

3. IloBTOpuTE ONBIT €mIE 2 pasa.
4. Bniucath 3Ha4€HUS B TaOJIUITY

5. OgopMuTh pe3ynbTaThl HAOIIOACHHMA
B BUJIE Tpaduka

AJroput™ npoBeieHus onbiTa No2

Bornpocs! u 3a1anus

1. B 1Be mnpoOMpPKHM TOMECTHUTH
HECKOJbKO Karenb pactBopa KMNOy,
IM pacTBOpa mIaBENEBOW KHCIOTHI H
CEPHOU KUCJIOTHI.

2. B oany wu3
kpuctaummk MnSO,.

HUX  OpocUTb

1.Yt1o BRI HAOMOMAeTe?

2.Yepe3 HEKOTOpPOE BpEMS OTMETUTHh
U3MEHEHHE OKpacKu pacTBOPOB B
npoOupKe.

3.YUemsBiisieTcss TepMaHTaHAT Kajaus B
ATOM peakuuu?

O6paboTka pe3yabTaToB:

1. ChopmynupoBath BBIBOJ O XapaKTepe 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT

KOHLICHTPALUH.

2. ChopMyupoBaTh BBIBOI, TIOYEMY 3aBUCUMOCTD JOJKHA BBIPAYKATHCS MPAMOI

JIMHUEU U NTOYEMY B KAUECTBE MEPBOM TOYKHU ITOM MPSIMOU IPABOMEPHO

HCIIOJIB30BATh TOYKY Ha4dajla KOOPAHWHAT.

3. ChopmynupoBaTh BHIBOJ] O BIUSHUH TEMIIEPATypPhl HA CKOPOCTh PEAKIIUU.

4. ChopmynupoBath BeiBOJ 0 posit MNSO4HA CKOPOCTh XUMUYECKOHN PEAKITUH.

Pa3znen S. Kunernueckue U TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS
XUMHYeCKUX peakuuii/ladoparopuas padora «l3yyeHue BIUAHUSA pa3IUYHbIX
(haKkTOpOB HAa CMEILIEHHE XUMUYECKOTO PABHOBECHSI»

‘ Ha3zBanue Tembl

‘ Tema S. «M3yuenue BausHUs




paznuYHBIX ()AaKTOPOB HA CMEIIICHHE
XUMUYECKOTO PAaBHOBECHSI»

Pe3synbprat 0o0OyueHus

XapakTepu30BaTh BIUSHUE U3MECHEHUS
KOHICHTPAIIMN BENIECTB, PEAKIUU
Cpebl U TEMIIEPATYPhl HA CMEILICHUE
XUMHYECKOIO PABHOBECHS

OO01111e KOMIIETEHIINT

OK 01 OK2?

Bonpocsr 1utst 1orycka k 1abopatopHoit pabote
1.Cpopmymupyitte npunnun Jle-Illarense.
2. Kak BimsieT TemnepaTypa Ha CMEIIeHHEe XUMHUYEeCKOTO PaBHOBECHS?

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

4. Kak BiausieT KOHIOCHTpPAOHA Ha CMCIICHUC XUMHWYCCKOI'O paBHOBCCI/IH?

5. Kakue peakuuu Ha3bIBatlOTCs HeoOpaTUMbIMHU? OOpaTUMBIMU?
6. Uro Ha3pIBaeTCs XMMUYECKUM PaBHOBECUEM?
7. YTo Ha3bIBAaETCs CABUIOM (CMeLLeHMeM) XMMNYeCKOro paBHoBecHA?

[IpoBeneHne OnbITOB

ObopynoBaHue U OCyAa PCAKTHUBBI
CrekJIsTHHBIC TPOOUPKH pacTBOp aMMHaKa
CIUPTOBKA dbenondranenn
JepKaTelb pactBop K>Cr,0y

Crakad 50 M

pacTBOP CEPHOM KUCIIOTHI

pactBop xyopu xenesa (111)

pacTBOpAa POJIaHU 1A KaJus

PacTBOP XJIOPHUAA KaJIHs

AJITOpUTM NpOBEAECHUS OonbITa |

Bormpocs! 1 3ananus

BnusiHne TemnepaTypbl Ha XUMHAYECKOE
paBHOBECHE

[TpoGsieMHBIH OMBIT

1. B npobupky Haneiite 2MJ1 pacTBopa
aMMHaKa

2. Jlo6aBbTe 2 kamam dheHondranenHa

3. [Ipobupky Harperite

1. Yrto BeI HaOMIOMaETE?

2. O 4eM roBOpUT M3MCHECHHE OKPACKH
pactBopa?

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

AJITOpUTM IpOBeAEHUS onbITa Ne2

Bornpocs! n 3ananust

OIIbIT 3. Bausguaue N3MEHEHUS




KOHOCHTPAINHU MOHOB BOAOPO/da

1. B npobupky mnomectutb 1 wmi| 1.  Yro BbI HaOmomaere?

pactBopa K,Cr,07 2. O d4eM TOBOPUT W3MEHEHHUE
2. [IpnbaBuTH 2 Karuiu 2H | OKpacku pactBopa’?

pactBopaNaOH.

3.K osromy pacrBopy mo0aBbTe

MOKAIUISAM 2H PacTBOP CEPHOU KHUCIIOTBHI,

MOKa OKpPacKa He CTAaHET OPaHKEBOMH.

AJNropuTM npoBejieHus onbiTa N3 Borpocsl u 3a1anus

OIIBIT 4. CMmemeHue XHUMHYECKOTIO

paBHOBeCHUS npu U3MEHEHUU

KOHIIEHTpAI[MU BEIIECTB.

1. B xumnueckuii crakan Haiente 20 (1. Yrto BBI HaOmOmaere?

MJI Bombl W Jo0aBbTe o 2 Kamu 2. ComocTaBbTe WHTEHCHUBHOCTH

HACBIIIICHHBIX
xKenesza
KaJIs.
2. PactBop pasmemiath  CTEKIISTHHOMN
MaJ0YKOW W COJEPKMMOE pPa3uTh B 4
POOUPKHU.

3.B OJIHY MPOOUPKYBHECTH
HACBIIIEHHBINA PacTBOP XJIOpHUJIA JKeJe3a,
BO BTOPYIO HECKOJIBKO  Karlelb
HACBHIIIEHHOTO  pacTBOpa  poOJIaHU[A
KaJlis, B TPEThbIO — HEMHOT'O TBEPJIOTO
XJIOPHU/IA KaJIHs.

pacTBOpOB  XJopuaa
(I1) wupactBOopa ponaHuaa

OKpacKH IIOJYyYCHHBIX pacTBOPOB C
I[BETOM  HMCXOJHOTO  pacTBOpa B
KOHTPOJIbHOM MPOOUpPKE.

3. Pesymbrarhl BHECHTE B TAOIHITY.

JlaiiTe 0ObsicHeHUS HAOII0/1aeMbIM
SIBJICHUSIM.

O6paboTka pe3yabTaToB:

1. CdopmynrpoBath BBIBOJ O XapaKTepe 3aBUCUMOCTH CKOPOCTH PEAKIUU OT

KOHOCHTPAIWH PCarupyromunx BCIUICCTB.

2. CdopMynrpoBaTh BBIBOJ O XapaKTepe 3aBUCUMOCTH CKOPOCTH PEAKITUU OT

KOHIOCHTPAIlMK KOHOB BOJOPOJIA.

3. CdopmynupoBaTh BBIBOJ] O BIUSHUU TEMIIEPATypPhl HA CKOPOCTh PEAKITUH.

Pazgen 7. KauecTBeHHbIE peakuMu 00HAPYKEHHUS OPTaHUYECKUX U
HeOpraHuvyeckux BemiecTB. JlaboparopHas paboTa « AHAIUTUYECKUE PEaKIun

AHHUOHOB»,

HazBanue teMnl

Tema 7.1. OOHapyxeHue
HEOPTraHWYECKUX KaTHOHOB ¥ aHMOHOB

Pesynbrar oOyuenus

I/ICCJ'IGI[OBaTB Ka4CCTBCHHBIC PCAKIINH
HCOPraHNYCCKHX BCIICCTB

OO01Me KOMIETEHIIN

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 rpynnoBOil peareHT aHHMOHOBBTOPOW aHAJTUTUYECKOM IPYMIIHL.

5. HazoBute rpynmnoBoi peareHT aHMOHOBTPEThEH aHAJTUTUYECKOW TPYIIIIBI.

HpOBe,ZIeHI/Ie OIIBITOB

O6opynoBaHue U mocyjia

PeakTusel

CrexstHHBIC TTPOOUPKHU

PactBOp cynbdara HaTpus

PacTBop kapboHaTa HaTpUs

PactBop docdara Harpus

PactBop BaCl,

pacTBOp XJiopuaaHaTpus

pacTBop 6pomuaa HaTpuA

pacTBop cynbduaa HaTpuA

pacTtBoOp noanaa HaTpuAa

pacTBOp HUTpaTa cepebpa

pacteopuauTpaTa HaTpusi NaNO;

pPacTBOP TMAPOKCH]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.

AJITOpUTM IpOBeAeHUs onbITa Ne2

Bornpocs!l u 3ananust

AHHUOHBI BTOpOH AHAIMTUYECKOMN
IPYIIIbI

[1po6ieMHBI OTBIT

1.B npobupku HaauTh MO 2 M
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. BHectu TrpaHyly MeETaITTUYECKOTO
[[MHKA.

4 ITpo10KUTh
YIAEPKUBas  BIAXKHYIO
OyMakKy HaJl TpOOUPKOM.

HarpeBaHue,
JAKMYCOBYIO

1.YTo Bl HaOIIO1a€TE?

2. Kak wu3MeHWscs UBET JIaKMYyCOBOM
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 ypaBHEHHE pEaKIUU.

O06paboTKa pe3yIbTaToOB:
1. CpopmynupoBaTh
AHAJIMTUYECKOU TPYMIIBI.

BBIBOJI O

IPYIIIOBOM  PEAKTHBEAHHOHOB

IIEpBOM

2. ChopmynupoBaTh BBIBOJ O TPYNIIOBOM PEaKTHBEAHHOHOB BTOPOM aHAIMTUYECKOU

TPYIIIBIL.

3. ChopMynupoBaTh BBIBOJI O KaYECTBEHHBIX PEAKIMSIX TPEThEH aHAIUTHUCCKOM

IPYIIIBL.

Paznen 7. KadecTBeHHBIE

peakunu

O0HApPYK€HUSI OPraHUYeCKHX

HeopraHumvyeckux BelecTB.JIabopatopHas paborta "KauecTBeHHbIE peakUU Ha

OTACJIBHLBIC KJIACChl OPraHNYCCKHUX BCIICCTB '

Ha3Banune teMbl

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

IKQUCCTBCHHBIX peaKuHﬁ»

Pesynbrar oOyuenus

HCCHGJIOB&TB Ka4CCTBCHHBIC 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 dheHosTanenHa

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
Karelsib pacTBOpa Hojaa po30BOTO IBETA,
MPUTOTOBJICHHOTO Ha
YETBIPEXXJIOPUCTOM YTIIEPOJIC.

2. Cwmecp B mpoOUpKE DHEPTUYHO

BCTPAXHHUTC.

OnbIT 1. Onpenenenue

HEIPENIeIbHOCTH KUPOB.

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

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

AJITOpUTM NIPOBEACHUS ONbITA 2

Bonpocsl u 3a1anus

Oneir 2. Boccranosinenue Cu(OH),
IJIFOKO30M B IIEJIOYHOM Cpefe.

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. Hanmummure ypaBHEHHS 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 NOJIYYEHHBIE PE3YJIbTATHI.

. 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 albI03.

. ChopMynupyiiTe BBIBOJ O KAYECTBEHHOM pEaKIMU Kpaxmalia.

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

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) 00BSACHUTE, K KAKOMY KJIACCY OPTaHMYECKUX BEILIECTB OTHOCUTCS ITHIICH;

B) OOBSCHUTE, KAKHMHA XUMHUYECCKUMH CBOMCTBAMH 00J1aJal0T BEIIECTBA JIAHHOTO




KJIacca, KakKue Ka4yeCTBEHHBIE PEeaKIUU JJIs1 UX OOHAPYKEHUS UCTIONIb3YIOTCS;
') 00BSICHUTE, KaK MOYKHO TOJYYUTh BEIIECTBA JAHHOTO KJIacca COCTMHCHHN B
71a00paTOPHBIX YCIOBUSIX;

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

€)  TEepeUYHCIIUTE OCHOBHBIC ACTICKTHI COOIOICHNS TEXHUKN O€30MMaCHOCTH MIPH
pabote ¢ JIBXK (3TunoBBIi CIUPT), arpeCCUBHBIMU peareHTaMu (KOHIICHTPUPOBAaHHAS
cepHasl KMCJI0Ta), HarpeBaTeIbHBIMU MprOopaMu (CIIUPTOBKA).

IIpoBenenne OnbITOB

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 OTHOCSTCs 3TH Tporecch? 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, OTyCTHUTh
ra300TBOIHYIO TPYOKY /IO THA 3TOM
MPOOUPKHU U TIPOITYCTUTH Yepe3
OpOMHYIO BOAY BBIJICTISIFOIIUICS Ta3.
1.5. BBIHYTH ra300TBOJIHYIO TPYOKY U3
pacTBOpa M MOBEPHYTH €€ OTBEPCTUEM

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. MHcciaeaoBanme HW XHMHYECKHMH aHAJIU3 O0BLEKTOB

ounocdepsnli.JlabopaTtopras padora «OCHOBBI 1a0OPATOPHOUN MPAKTHUKI.

Ha3Banue Tembl Tema 9.1.0cHOBBI 1aOOPATOPHON 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 2.10

Bormpocsl, paccmarpuBaembie Ha 1a00paTopHO padoTe.
1.TexHuka 6€30MaCHOCTH U MEPBI IPETOCTOPOAKHOCTHU
2.00ume npaBuiia paboThl B XUMHYECKOM JTJabopaTopuun
3. Oka3aHue nepBoil MOMOLIH B JJAOOPaTOPUH
4 XuMuueckas rnocyjaa v JiabopaTopHoe 000pyA0BaHUE.

5.CrexiisiHHAs Mocya oOIIero Ha3HAuYCHUS
6.Dapdoposas mocya

7.Mepnas nocynia

Paznen 9. UcciaenoBanue M XUMHYECKHH aHAJIN3 00LEKTOB
onocdepnl.JlaboparopHas padoTa "OurcTKa BOJIBI OT 3arpsI3HCHUH .

HazBanue Tembl Tema 2.2. XuMuuecKkuii aHaJIu3 MpoO BOJIBI
Pe3ynbTaT 00y4yeHus HccnenoBath XUMUYECKHUM cOCTaB TPOO BOJIBI
OO01mme KOMIIETEHIINT OK 01 IIK 2.10

Bormpocs! g nomycka k 1abopaTopHoit padote

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

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

€) MEePEYUCIUTE OCHOBHBIEC aCIIEKThI COOJIIO/ICHUS] TEXHUKN O€30MaCHOCTH MPH
M0JIb30BaHUMHATPEBATEIbHBIMU TPUOOpamMu (CIIUPTOBKA).

[IpoBeneHue 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 |

Bornpocsl n 3aianus

OIIBIT 1M13yudenue 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 BOPOHKH (pHcC.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.

poOUpKy

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

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

4. Onumure noJy4yeHHbIH QUIbTpar.

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
mratuse(puc.3)

2.

YTO MPOUCXOANUT NPH KUIITYEHUN BOABI?

1. Ilyrtem Habmr0eHUS OMIPENEIUTE,
€CTh JIM JIETKOE TIOMYTHEHUE WU
BBITIQJICHUE HE3HAYUTEIIBHOTO aJIKa.




AJITOPUTM MPOBEJEHUS ONbITa 4 Bornpocsl u 3ananust

OIIBIT 4. [Tonyuenue
JUCTUJUIMPOBAHHOM BOJIBI.

1 .Onpenenute 060pynOBaHUE IS BusyaneHO onpenennTe noxka3arenu
ATOTO ATara, COOEPUTE MPOCTCHIIIHIMA CTEIICHH 3arPs3HEHUS BOJIbI

npuOop AJIs NEPETOHKH BOJBI (puc.4
PHOOp A p Aet (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. CocTaBbTe BBEIBOIBI O CTENEHH OYNCTKU BOJBI HA JTAHHOM

2. Ecnin HabOmromaeTcst IeTKOE TIOMYTHEHHE 1 BBITTAJICHUE OCAJIKa TIPU KUIISTYCHUH,
TO KaKOM BBIBOJI BHI celraeTe?

3. OnmummTe MoJTy4eHHBIe 00pa3Ilbl BOJABI U COCTABETE BBIBOJ

Paznen 9. UcciienoBanne 1 XUMHUYeCKU AaHAIN3 00bEKTOB
onocdepnl.Jlaboparopuas padota «Onpeneneraue pH BoabI U €€ KHCITOTHOCTH »

HasBanue Tembl Tema 2.2.XuMHUYECKHI aHAJIU3 MPOO BOJIBI
PesynpTaT 00yueHUs HccnenoBath XUMHUYECKHI COCTaB TPOO BOJIBI
OO011e KOMIETSHIINH OK 01 ITIK 2.10

Bomnpocs! ais nonycka k jadbopaTopHoii paboTe

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

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

1) OOBSCHUTE TOHATHUACBOOOHAS M AKTUBHAS KUCIIOTHOCTD,




IIpoBeneHue OnbITOB

O6opynoBaHue U mocyjia

PeakTusnl

bropetka Ha 25Mn

6. BoIa

[IITatuB 1151 OFOPETKOK

2. MTHAUKATOP METUJIOPAHXK

Konunueckue xkoia0b1 Ha 100 mit

3.0,1H pacTBop ruzpokcuia HaTpusl
NaOH

4. benondranenH

Ausroputm npoBeeHus onbiTa Nel

BOHpOCBI " 3aJaHUsA

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
IpUOOpEeTaeT 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 TTPOOBI BOJIBI.

1.Ecnu ananusupyemasi mpo0a BOJIbI
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. Pcuuraiite cpeanuii pe3ynbrar
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
1. Jlngs aHamu3a B TPU KOHUYECCKHC
KOJIOBI JUII TUTPOBAHUS TMTUTIETKON WIIH
HWIMHAPOM oTMepsitoT 1o 100 mi
HCCeayeMol BOAbI, J00aBIAOT 2-3
Karuii MHauKaropa gerondraaenna

1. Tlodyemy TUTpOBaHHE MTPOU3BOJISAT HA
oemnom gone?

2. J1ns pacyeTa BIUUCITUTE CPEIHUN
pe3yJbTar.

V1:,V2:,V3:,ch.

3. Onpenenute OOITYIO0 KUCIOTHOCTh 1O




2. PacTBOp mepememmuBaioT, Mpu 3TOM
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, TurpoBaHHEe MPOU3BOIAT HA OEIOM
doHEe 10 mepexoma OKpacKH BOJABI W3
OCCIIBETHOM B PO30BYIO U (DHUKCHUPYIOT
odobeM  pactBopa  NaOH  (Vy),
TOIIE/ANIEH Ha TUTPOBAHUE.

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

dhopmye:

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

4, Tlouemy  TUTpOBaHHE
HECKOJIBKO pa3?

IMPpOBOIAT

AJNTOpuTM IpoBeieHus 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?

Pa3znen 9. UcciaenoBanue M XUMHUYECKHI AaHAJIN3 00HLEKTOB

ounocdepsnli.JlabopaTopHas padora «OnpeneneHne KECTKOCTH BOJIBI M CIIOCOOBI €€

YCTPAHCHUA»

Ha3Banue TeMbl

Tema 2.2. XuMudecKkuii aHaau3 MpoO BOABI

Pesynbrat oOyueHus

HccnenoBath XUMHUYECKHI COCTaB TPOO BOJIBI

OO01Me KOMIETEHIIN

OK 01TIK 2.10

Bompocs! mist momycka k 1abopaTopHoit pabote

a) chopMyHpy#TE MEINb MIAHUPYEMOT0 SKCTIEPUMEHTA

0) chopmynupyiiTe onpeaeeHHe KECTKOCTh BOIbI;




B) KaKasi BOJa CUMTAETCS JKECTKOM?

I')OOBSCHHUTE,

KaKuM MCTOJ0M BbI 6yz[eTe OIpCACIIATH ) KCCTKOCTb BOJbI,

I[)Ha y€éM OCHOBaHa KOMILUICKCOHOMCTPHA KaK METOA TUTPUMCTPUICCKOTI'O aHanu3a?

€)3a  Cc4yéT  Yero  MEHseTcs

OKpacCkKa

pCaKHHOHHOﬁ CMCCH

KOMILJIEKCOHOMETPUUECKOM TUTPOBAHUH (C KPACHOM HA CUHION0)?

IIpoBeneHne OnbITOB

O6opynoBaHue U mocyjia

PeakTuBEl

bropetka Ha 25Mi1

8. BoIa

IlITaTtuB gy1s1 GI0peTOK

5. puiioH b 0,05

Konunueckue xkoia0b1 Ha 100 mit

3.pacTBOp METHJIOPAHIKA

IMunmerka Ha 50 M1

4. XpoMOTeH 4Y€pHBIN

IMunmerka Ha 10 Mut

5. AMMOHUIHBIN Oydep

17.pactBopM cossinoi kuciotel 0,1 H

AuroputMm npoBeaeHus onbita Nel

Bornpocsl u 3aianus

OmneiT 1. Onpenenenue ooueH
J)KECTKOCTH BOJIbI
KOMITJIEKCOHOMETPUUECKUM METOJIOM

1. B Tpu xoHHueckue KoJObI O0TOOpaTh
nuneTkoit mo 50 ma ucciaeayeMon BoIbl
(aTMKBOTHBIN 00BEM V,).
2. IlpubaBuTh B Kaxayroo kojOy mo 10
M aMMOHMIHOTO Oy(epHoro pactsopa
M — Ha KOHYMKE INmarens — 1O
HECKOJIbKY KPHCTAIMKOB XpPOMOTEHA
4&PHOT0; CMECh B KOJIOAX TepeMeriaTh
BpaIaTeIbHBIMU JBKEHUSIMH. PacTBOp
JOJDKEH TMPUOOpPECTH TBET KpPACHOTO
BUHA.
3. 3anomHUTH OtOpeTKy THTpanToM — 0,05
H. pacCTBOPOM TpujoHa b — u
[TOCIIEIOBATEIbHO OTTUTPOBATH KAKIYIO
MpoOy B KOJIOE 10 TIepexoaa BUHHO-
KpacHOM OKpacKH B CHHIOIO.
4. O0BEM TUTpaHTa KKIBIN pa3 mepe;y
rMTPOBAHUEM JTIOBOJUTH JI0 HYJIEBOI
DTMETKH, a TMOCJIE — YYUTHIBATh PACXO]]
rutpanTa 10 0,1 vz (V1, Va2, Vs).
5. 3aHecTH pe3yJbTaThl TATPOBAHUS B
TaOJHIY TaKKM K€ 00pa30M TUTPYIOT
erie JABe mMpoObl BOJIBI.

1. Beluuciaure cpemHee  3HAYCHHE
o0BEMa TUTpPaHTa Vo),
U3pacXOJJOBAHHOTO HAa  TUTPOBAHHE

aJINKBOTHOI'O 00BEMA BOJIBI;
2) Beraucnure oOmiei KECTKOCTH BOBI,
ACXOOSI M3 3aKOHA DKBHUBAJIECHTOB U

pUHUMASs, 91O KECTKOCTH
MPEACTaBIACT COOOM  HOPMAaIbHYIO
xoHnenTpanuro Ca** u Mg?* B Boze:
NV
K =-—2-L1000
Va

1000 — wMHOXHUTETL IS TEpeBOjaa
SIUHUI] HOPMAJIBHOCTH PAcCTBOPA MOJIb-
OK6/1 B CIWHULBI KECTKOCTH MMOJIb-
K6/l

npu




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 = MV71000

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/

COJITHOM KHUCIIOTHI JI0 TIEpEX0Jia KEITON
OKpacKH MHAUKATOPA B OPAHKEBYIO.

4. PesynpTaThl BHECTH B TaOJIHIlY
IPOOBI BOJIBI.

OO6paboTKa pe3yIbTaToOB:
1. IIpoaHanmu3upoBaTh MOJYICHHBIE PE3YIIhTATHI

2. CdopmynnpoBaTh BBIBOABI O )KECTKOCTH aHAIM3HPYEMBIX 00pa3IloB.
3. CopmynmpoBaTh BBIBOJBI, AJIS1 KAKHX I€JIed MOKHO MPUMEHSTH UCCIIETyEMbIC
o0Opasisl?

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

Py06exHblil (TeMaTU4YeCKHii) KOHTPOJIb MO AUCHUIUIMHE «XUMUS» MTPOBOJIUTCS B
dopMe KOHTPOJIBHBIX pabOT MO pasjenaM OCHOBHOIO MOAYJS Ha OTIENIbHBIX
3aHATHSX, KEHCOB.

4.3.1 KoHTpOJIbHBIE PadoThI

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

KoHTposnbHas paboTa COIEpKUT YEThIPE BUIA 3aTaHHI:

1. 3amauym Ha COCTaBIIEHUE XUMUYECKUX (DOPMYJT ABYXaTOMHBIX COCAMHEHUI IO
UX Ha3BaHHUIO.

2. 3ajayd HAa COCTABJICHUE YPAaBHEHUM pEAKIMN: COCIUHEHUS, 3aMEIICHHUS,
paziokeHus, OOMEHa M peakuui C YydyacTHeM KOMIUICKCHBIX COCIUHCHU;
OKHUCJIUTEIIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI.

3. 3amaHus Ha COCTABIICHHE MOJICKYJSIPHBIX M HMOHHBIX pPEaKUUW TUAPOJIM3a
COJIEH, YCTAaHOBJICHUE U3MEHEHUS KUCIIOTHOCTH CPEJIBI.

4. 3amauyM Ha pacyeT KOJWYECTBEHHBIX XapaKTEPUCTHK IO YPaBHEHUSIM



XAMHYECKUX PEaKIUii: MacCOBOM MM OOBEMHOH MOJIM BBIXOJIA MPOAYKTA PEaKIUU
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 OHpGI[GJICHHOﬁ MaCCOBOU I[OJICﬁ PaCTBOPCHHOI'O BCUICCTBA.

1 BapuanT 2BapHUaHT

1. [omuimurte ypaBHEHHUS, YpaBHSIUTE, COCTABHTE MOJIHBIC U COKPAILCHHbIC HOHHBIE
YpPaBHEHUS.
Mg (NO3 )2 + K3 PO, = Al Cl; + K3PO, =
Ba (OH )2 + H; PO, = Fe SO, + Naz PO, =

Zn Bry + H,SO5 = Mn Cl, + KOH =
2. JlomuiuTe ypaBHEHUS U ONPEACTUTE XapaKTEPUCTUKU KaXI0H XUMUYECKOM
peaxKuuu.
Na+ O, = Li+ O,=
As+0O;= Se+ 0O, =
3. IIpocraBbTe CTENIEHU OKUCIIEHUS FIEMEHTOB B CIEIYIOINUX COSAUHEHUSX.
Bi205, Ga,0s3, CC|4 HMnO, FeO, PbOz, PC|5, HC|O4, H,Cr,0-,
H2CfO4, SnS,. XeF,

4, OHpCI{CJ’II/ITC THUII XUMHUYECKOHN CBSI3U B JAaHHBIX BCIICCTBAX, JOKAXUTE 3TO C
ITIOMOIIIBIO CXECM.

KCl, OQ,PH3, Ag, Clz, NaBr, I, MgClz, H,, SOz, CU, Nal, F», Fe,
NaZO, Ni, CH4, Al, Ca (N03)2 CaO, N>, Na, P205, BaSO4, 03,
Ss, SO3, 1,07.

5. PaccraBbTe KO3 (HULKUEHTHI, ONPEACIIUTE TUIT PEAKIIUU:

a) Mg + N2 ->Mg3N2 a) C +Cr2 03— CO2 +Cr

0) HNO3 + CaO— Ca(NO3)2+H20 6 ) Na + H20 — NaOH+ H21

6. PaccunTaTh CTENEHN OKUCIEHUS U1l KQXKI0r0 3JIEMEHTA B BEILIECTBE

Fe(NO3)3 Ca (NOs),

3. 3anucath GHOpMYJIbI BEIIECTB:

A) cynbdun xenesa (I11) b) cepnas kucnora

A) cepnuctas kuciorad) ruapokcua meau (1)

7. ITo ypaBuenuto peakiiuu CuCl2 +Mg —MgCl2 +Cu, BBIYHCIUTE KOJUIECTBO
BeIllECTBA Me/IU, eciu B peakiuto ¢ xjopuaoM menu (II) Bctynumno 480 r Mmaruus.
8. CoCcTaBUTh YPaBHEHUE U ONPENIEIUTh THUIl PEAKLIUN

A) cynbdar Oapus + cepHas kuciorab) comnsiHas kucioTa + kapOoHAT KabIUs

Paznen 4. CTpoeHne u CBOiiCTBA HeOPpraHuveckux BemecTs. KonrposabHas
padora «CBOHCTBA HEOPTrAaHMYECKHUX BelleCTB)

KonTtponbsHas paboTa conepKuT Tpy BUJIa 3aJaHUN:

1. 3agaum Ha pacyeT MacCoBOM JOJAM (MAacChl) XMMHYECKOrO 3JIEMEHTa
(coenuHeHus1) B MOJIEKYJie (CMecH).

2. IlpakTuyeckue 3amanus MO KIaCCU(PUKANUKA, HOMEHKIATYPE U XUMUYECKUM



dbopMynaM HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB: OINpEJeIeHHe Kiacca
HEOPTaHUYECKUX  BEIIECTB, HA3bIBaTb  HEOPraHUYECKHE  COCIMHEHUSA IO
MEXIYHAPOJIHON U TPUBUAIBHOW HOMEHKIIATYPE M0 XUMHUUYECKUM (hopMyiaMm.

3. 3ajaHug Ha COCTAaBJICHUE YPABHEHUN XUMHUYECKHUX PEAKLUHA C y4acTHEM
MIPOCTBIX U CIIOKHBIX HEOPTraHUYECKUX BEHIECTB: OKCUIOB METAJLIOB, HEMETAIIOB U
aMm(pOTEepHBIX D3JEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAaHWUN M aM(OTEpHBIX
TUAPOKCHJIOB, HEOPTaHUYECKHUX COJIEH, XapaKTepU3YIOIIHUX UX CBOMCTBA M CHOCOOBI

IMOJIyUCHUA.

1. VYcraHoBUTE, K KAKOMY KJIACCY/TPyIIe OTHOCSTCS HEOPTraHUYECKHUE BEIECTBA,
dbopmyitel koTopbix ykazanbl CoO, HNOj3 LiOH, H,S;03Ha30BuTE cOCAMHEHNUS 110
MEXTyHApOJHOU U TPUBHAIBLHON HOMEHKIIATYPE.

2. CoctaBUTh (GOPMYIIBI COEAMHEHMI:

a) okcupaa yraepoaa( II) ,0) ruapokcuaa meu,

B) XJIOPOBOJOPOJIHOM KHUCIIOTHI, I') CyJb(aTa HaTpUsl
3. Hanmcatb ypaBHEHHUS XUMHUUECKHUX PEAKLIMA:

a) H,SO4 + Mg 6) Na, O + HBr B) SO, + CaO 1)CaCOs + HCI n) AICl; + AgNO3
VYka3zaTh Ha3BaHUs POJYKTOB PEAKIIHH.

4. PaccraBbTe KOA(PPUIIUEHTHI B MPUBEACHHBIX HIKE CXEMaxX XMMUYECKUX PEaKIUH.
JlaliTe XapakTEpUCTUKY KAKIOU U3 YETHIPEX XUMUUYECKUX PEAKIIUN C TOYKU 3PECHUS
pa3TUYHBIX KIacCUpUKAIU.

a. Ho+ N, — NHgT + Q

0. AL + Fe,0;3 — ALO; + Fe + Q

B. CaCO; — CaO + CO2t - Q

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

ANH; 1) + 3021 = 2Nar) + 6H20 ) +Q

SIBJISIETCSL PEAKIIUEH
1) COEIMHEHUS, KATATUTUYECKOUN, SHAOTEPMUUECKON
2) 3aMENICHUS, KaTATUTHYECKON, SK30TEPMUYECKOU
3) OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHOM, HEKATATUTHYECKOM, SK30TEPMUYECKON
4) oOMeHa, HEeKATAIUTUIECKOM, DHIOTEPMHUIECKOM
6. Beranciure MaccoByro 1010 cepedpa B okcue cepedpa (Ag20)

Pasznes 7. CTpoeHue v CBOMCTBA OPraHUYECKUX BELIECTB.
KontpoabHas padora «CTpoeHne U ¢BOHCTBA OPraHNYeCKUX BeIeCTB)»

[To uToram uzyuenus pasjaena 7 oOyyaromuecs: Oy 1yT ClIOCOOHBI:
- ONpeNeNaTh NPUHAMICKHOCTh  BEIIECTB K  Pa3IMYHBIM  KJIaccam



OpPTraHUYECKUX COCTMHEHUI; TOMOJIOTH U U30MEPBIL;

- Ha3bIBaTh WU3YyYECHHBIC BEIIECTBA IO «TPUBUATIBHON» WM MEXKIYHApOIHOU
HOMEHKJIATYpE;

- XapakTepu3oBaTh CTPOCHHME H  XUMHYECKHE CBOWMCTBA  HU3YUYEHHBIX
OpraHUYECKUX COCTMHEHUM;

- OOBACHATH 3aBHCUMOCTbh CBOMCTB OPraHMYECKUX BEIIECTB OT MX COCTaBa U
CTPOCHHS;

- TPOBOJIUTH BBIYUCIICHUS 110 XUMUYECKUM (HOpMYJIaM U YPaBHEHUSIM.

TeMaTnueckuid KOHTPOJIb OCYILECTBIISIETCS METOAOM TecTtupoBaHus (1) wim B
dbopme MIChbMEHHOM PabOThI, BKITIOUAIOIIEH TpakThuyeckue 3aaanns u 3agaan (1I).

1. BemiecTBo, coOCcTaB KOTOPOTO BhIpaKEH MOJIEKYJIApHOM opmyoit C3Hs,
OTHOCHUTCS K KJIaccCy:
1) ApeHbl  2) aJKaHBbI
3) AJKeHBI 4)aKUHbBI
2. Haspanwme BemecTBa, popmysaa koroporo: CH3-CH(CH3)-CH,-CH,-OH
A)byTtanon-2b)nenranon-2

B) 2-metunOyranon-4r)3-mMetunoyTanon-1

3. Bemecto, umeroniee hopmyiny CH,=CH; Ha3zbIBaeTCs:

A) Tonyonb) stunen

B)I'nuuepun I') IPOMaHOJ

4. BemecTBo, Ha3BaHWE KOTOPOTO MPONKUOHOBASI KUCIIOTA, UMEET (POopMyJTy:
A) C;HsOHB)(CH3):NHB) CH3-CH,-COOH 1) C3H,OH

S. JJist ankaHOB XapaKkTepHa peaKkus:

A) mpucoenunenus H,0)xmoprupoBaHust Ha CBETY

B) oGecuBeunBanus pactsopa KMnO4 T') nonumepuzanuu
6. MeTtaHoa pearupyer c:
A)Hatpuem0)B0o1011B)BOJOPOIOMI )METAHOM

7.  YKCyCHas KHCIIOTa BCTyIaeT B PEAKIIUIO C:
1) A) AgNOs6)NaCl B) Na,COsr)H.0
8. BepHbl 11 yTBEpKI€HHUS:

A. AMUHBI IPOSBJISIIOT OCHOBHBIE CBOIICTBA
b. AMUHOKHCIIOTBI IPOSBIISIOT TOJBKO OCHOBHBIE CBOMCTBA

1. BepHO TONBKO A 2. BEpHO TOJIbKO b

3. BepHbI 00a yTBep>KJaeHus: 4. HEBEPHO HU OJHO U3 YTBEPIKICHUMA
9. Ypaeuenne xumuueckoi peakiun C2H6+CI2AC2H5CI+HCI sBasietcs:

A) peakiuei 3aMenieHus, NPOTEKAUIEH N0 paIMKATbHOMY MEXaHU3MY



b) peakuueii npucoe1uHeHUs], MIPOTEKAIOIIEH MO0 paIUKaTIbHOMY MEXaHU3MY

B) peaknueii 3ameneHusi, MpoTEKaroel 0 MIOHHOMY MEXaHU3MY

10.

11.

I') peakuueit npucoeMHEHMS, MPOTEKAIOIIEH 110 MOHHOMY MEXaHU3MY

B peakuuto «cepeOpssHOro 3epkajia» (¢ aMMHUaYHbIM pacTBOPOM OKCHJIA
cepebpa) BCTyMaeT:

A) D1aH0710) TIII0OK03aB) TMIIEPUH  T) Kpaxma

VY cTaHOBUTE COOTBETCTBHE MEXKAY HA3BaHUEM BEIIIECTBA U KJIACCOM (TPYMIIOif)

OpraHUYEeCKUX COCUHEHUMN, K KOTOPOMY(-0ii) OHO MPUHAJICIKUT.

HasBanwne BemiecTBa
A) CH3COOHB) CHj3-CH2-CHs

B)

CH,=CH-CH,-CH3I') CH3-CH>-OH

Knacc OpPraHUYCCKUX COGI[I/IHGHI/Iﬁ

A) 0JIHOATOMHBIE CITUPTHIO)yTIEBOABIKAPOOHOBBIE KUCIOTHI
B) apomaTtudeckue yrieBo0pOIbI T) HEMPEACTbHBIC YTIICBOIOPOIBI

J1) npenenbHbIE YTIEBOAOPOIbI

12. B cxeme npeBparieHuii

1500°Ckat+Br

CH4 X1 OeH3on Xo

BemecTBaMu X1 U X2 COOTBETCTBEHHO SIBJISIFOTCSL:
A) Auertunen 0) dTHICH B) OpoMOeH30I
I') Xnopb6enzonm)penon E) mukiorekcan

13.

14.

Onpenenute MOJCKYIsIpHYIO (opMyiay BemiecTBa, coaepxkamero 37,5%
yraeponaa, 50% xucinopona u 12,5% Bomopoma. OTHOCUTENBHAA TUIOTHOCTH
MapoOB 3TOr0 BEHIECTBA MO BOJOPOAY paBHa 16.

a) CH3;0H 6) CoHsOH

B) HCOOH r) CeHsOH
CKoJIbKO JIUTPOB BOJIOpOja MoTpedyercs aisa oopazoBanus 10,2 T 3TUIOBOTO

CIIMPTA U3 AlETaNbJIETU/IA, €CJIM BBIXOJ NPOAYKTa peakuuu coctaBisieT 80%?

A) 6,2 16)3,1 n18)12,75 n r)11,2n

4.3.3. Keiic-3aganus

Keiicbl ucnonb3yroTcsi B KauecTBE OLEHOYHOTO CpeAcTBa B pazzaene 6 u 9

IMPHUKIaJHOTO MOJYJIA.

Keiic Nel. «XJ10p B KU3HH 4eJT0BEKA)

B Slmonun oObeauHEHHBIMH CcuiIaMu HalMoHanbHOTO WHCTUTYTa 3I0POBBS U

[IpedekrypHoro ynusepcurera Cu3yoku ObLUIO MPOBEACHO UCCIEIOBAHKUE. Y UEHBIE



BBUICHUJIM, YTO €CTECTBEHHBIE OpPraHUYECKHE BEIIECTBA BCTYIAIOT B PEAKIUIO C
XJIOPUPOBAHHOM BOJOW H3-TIOJ KpaHa, oOpa3ys ONacHbIE COEAUMHEHHS, KOTOpHIE
MOTYT CIYKATh NIPUYMHON paka. Takue coenvHeHMsI HasblBaloTcss MX, TO ecThb
«MyTtareH nkc» nim « Hem3BecTHbIN MyTaren».

3ajanus:
1. Tlpennoxkute ciocoObl YMEHBIIEHUS SIOBUTOTO BIMSHUS XJIOPa B MUTHEBON BOJIE
Ha OPraHU3M YEJIOBEKa.
2. Hcxons u3 cBOeH KU3HEHHOW NMPAKTUKU, TPUOIU3UTENBHO PACCUUTANTE, CKOJIBKO
XJIOPUPOBAHHON BOJBI BBl UCIIOJIb3YETE B TEUEHUE AHS U JIJIs1 KAKUX LIeJIen?
3. Kakue opransl yenoBeka 00JbllIe BCEro CTpagaroT OT BO3AEHCTBUS Xj10pa?
4. Kak BnuseT XJIOpUpOBaHHAs BOJIa HA YeJIOBEKA MpU KyllaHuu?
5. Haitgute  ngomosiHMTENbHYHO  HMHPOpPMAIMIO O  3aMeHe  XJopa  IpH
o0e33apaXMBaHUH BOJIBI.
6. HWccnenyiite pa3nuuHble TOBaphl OBITOBOM XWMHUU B CcBOEM gome. CocTaBbTe
CIHCOK XJIOPCOJEPKAIUX COCTUHEHUM, YKaXKUTE Mepbl 0€30IaCHOCTH MpHU padoTe ¢

HHUMMU.

Keiic No2. «ByJkannueckue ra3ppy

B  wucropum  u3BecTeH  ciuenyolmuid  WMHTepecHbId  (axT:Beinaromumiics
ecTecTBOMCHbITaTeNb JpeBHOCTH [lmuuuit Crapmmit moru®6 B 70 1. H.3. mOpu
U3BEPKEHUU BYyJIKaHA. Ero IUIEMSAHHUK B IIHCbME HCTOPUKY Tauumry mucai:
«...Bapyr pasganuce packartel rpoma, ¥ OT TOPHOTO IIAMEHM IOKa4yajauCh BHU3
YyepHble cepHble mapbl. Bee pazoexanuch. [ImuHui ... ynan u 3a10Xcsi».

3aganus:

1. Tlouemy? Kakue coequHeHUs BXOAAT B COCTAB BYJKAHUYECKUX ra30B?

2. Kakumu XMMHYECKHUMH CBOWCTBaMHU OHU 007a1ar0T?

3. HanwummTe ypaBHEHHs peakliy 3TOTO ra3a ¢ BOAOH.

4. Kakue Mepbl IpeJOoCTOPOKHOCTH JOJIKHBI COOMIOAATh TYPUCTHI MPU MOCEUICHUN
BYJIKAHOB?

Keiic Ne3. «KBauka»

B razere «M3Bectusi» ot 17mas 1995 rogma Oblna omyOJMKOBaHA 3ameTKa
«KBauka 0Oe3 caxapa»: «Caxapo3aMEHHUTENb KCUJIOJIM, MOJydyaeMbld U3 Oepésbl U
W3BECTHBIH Yy HAC KaK KCHJIMT, COJEPXKUTCS BO MHOTUX (PYKTax, B CKOPIYIIE
MuHgans. OUHCKHE W aMEPUKAHCKHE Bpadd TMPOBEIM HCCIENOBAHUS OOJBIIOTO
KOJIMYecTBa JeTed B OJHOM U3 rocynapctB LleHTpanbHOl — AMepUKH,



NpoJI0JDKaBIIMecs 0osiee TPEX JIeT. YUUTeNs laBalld JETSAM KBauKy ¢ KCHIIUTOM. YeM
JOJIbIIe €€ NP KUIIb BO PTY, TEM JIydIne sl 3yO0B. YMEHBIIACTCS BPEIHBIA HANIET
Ha 3y0ax, BO pTY BOCCTaHABJIUBAETCS HOPMAJIbHOE KHUCIOTHO-IIIEJIOYHOE PABHOBECHE.
Kcunuron ycunmBaeT MeXaHW3Mbl MMMYHHOW 3aIlllMTHl MOJOCTA pra. B wurore
YMEHBIIAETCSI KOJIMYECTBO CTPENTOKOKKOB, CIIOCOOCTBYIOUIMX MOSIBJICHUIO Kapueca,
B CJIIOHE BO3PACTAET COJICPKAHUE KAJIBIUS».

3agaHus:
1. JIeCcTBUTENBHO JM BCE TaK MPEKPACHO: KYW KBAUKy C KCUIMTOJIOM U
COXPaHHUIIb 3J0POBBIC 3yObI.
2. Ectb 11 mpoTUBOpeUus B JaHHOM 3aMeTKe?
3. Kakne xumudeckre BemecTBa BXOISIT B COCTAB JKBAUKH ?
4. Ilpemnoxute ciocoObl pelICHUs TaHHON TTPOOJIEMBI.

Keiic Ned4. «MblL10»
Bce TBepibie TyasieTHbIE Mbljla U3TOTOBJIECHBI HA OCHOBE HATPUEBBIX COJICH BBICIINX
JKUPHBIX KHUCJIOT. HO JoAsSiM C MOBBIIICHHON XUPHOCTHIO KOXKHU JIMIA M TOJIOBBI
Bpauu — J€PMATOJIOTH PEKOMEH]IYIOT YMBIBAThCSI U MBITh T'OJIOBY JKHUIKUM MBLIOM,
KOTOPOE€ M3rOTaBJIMBAIOT W3 KAJIUEBBIX COJIEM KUPHBIX KHUCIOT WJIM IMpenapaToM,
KOTOpO€ MPOAAETCs B anTeKaX MOJ Ha3BAaHUEM «3€JICHOE€ MBUIO» M MPEJCTaBIISIET
co0ol YMCTOe KAIMMHOE MBLJIO 6€3 apoMaTHU3aTOPOB.

3aganus:
Kak 3T0 MOXHO OOBSICHUTE?
Jnst 4ero HyHO MbLIO?
YeM MOKHO 3aMEHHUTH MBLIO?
Hanumvre peakiiuio nojiydeHus: Mbljia?

YeM KUAKOE MBLIO OTJIMYAETCSI OT TBEPOTO?

o gk owwbhPE

HpeI[J'IO)KI/ITC COCOOBI M3TOTOBJICHMS MEIJIA B JOMAaIlTHUX YCJ'IOBI/ISIX?

Keiic Ne 5. «KucjioTubie 10:xam»

Kucnoraple M0XKAM TOSBISIOTCSA, KOrjga C aTMOC(EpHBIM KHCIOPOJIOM U
BOJISTHBIM ITAPOM COCIUHSIOTCS OKCHJIBI CEPhl M a30Ta. ITH OKCHJIBI BEIOPACHIBAIOTCS
B OKPYKaIOUIYI0 CpPEeAy METAJUTyPrU4eCKUMU MPEAIPUATUIMU, IJIEKTPOCTAHIUSIMHU,
aBTOMOOMJILHBIM TpaHcnopToM. [lomydeHHbIE TaKMM 00pa3oM KHUCIOTHI UMEIOT BHJ
JIOXKJIST M pa3HOCSTCSI BETPOM.

3amanus:

1. K kakomy TUIy OKCHJIOB OTHOCSITCSI JaHHBIE OKCH/IbI?
2. Kakue Tumbl OKCHAOB €111ie ObIBAIOT U MTOYEMY TaK Ha3bIBAIOTCS ?



3.  Kakue xummnueckue cBocTBa onucanbl B Tekcte? Hanummre
COOTBETCTBYIOIINE YPABHEHUS PEAKIIUH.
4, Onuiure, Kak BIUSIOT IaHHBIE KUCTIOTHI HA CEJIbCKOX03IMCTBEHHYIOTEXHUKY .

Keiic Ne 6«AJroMUuHMIT

B nawane XX Beka u3 Hpro-MOpKCKOro mopra BbIIIA B OTKPBITBIA OKEaH
KpacaBula sxrta. E€ Brnagenen, aMEepUKaHCKMM MWUIMOHEp, HE IOKaJeNl JEHET,
9TOOBl yAMBHUTH CBET. Kopmyc sXThl ObLI caenaH M3 OY€Hb JOPOTOro B TO BpeMs
IIOMHHMS, JIUCTBI KOTOPOTO CKPEIUBUINCh MEIHBIMHU 3aKJeNKaMu. IJTO ObLIO
KpacuBO — CBEPKAIOLINI cepeOpUCThIM 0JIECKOM KOpabJiib, YCESIHHBINA 30J0TUCTBIMU
rojoBkamu 3axienok! OJHaKo uyepe3 HECKOJIbKO JHEH OOIIMBKa KOpIyca Hayaia
PacxoAMuThCs, U XTa OBICTPO MOILIA KO JHY.

3ananHus:
1. O kakoM MeTaJlie UJEeT peub?

2.ITouemy? OOBsicHUTE ATOT (HAKT.

3. O kakoMm mporecce UAeT pedb?

4. Kakue HyXHO OBbLIO CTaBUTh 3aKJICTIKU?

5. Kak 3T0 siBieHHe MOXKHO MPUMEHUTD B Balieu Oymyieit npodeccun?

Keiic Ne 7 «KoJiekuusi»

CryneHt cobupan neranud ajisi MOToIMKIa. CBOIO KOJUIGKIIMIO OH XpaHWJ B
rapaxke y otua. OgHax sl OH PENIvI MoKa3aTh €€ py3bsiM. OTKPBLIT KOPOOKY, a Tam
BCE JICTAIM TMOKPBUIUCH HAJIETOM: KEJIE3HbIe — OypbIM, MEJIHbIC — 3€JICHBIM. Jpy3bs
MOCOBETOBAJIM OMYCTUTh JAeTaiv B coisinyto kucinoty( HCL). On tak u cnenan. B
cocyje, rie Oblia MeAaHas JeTalb, MOSBWINCH IMy3bIPbKU Ta3a, a PacTBOP MPUOOpE
OJienHO- TOJIyOyr0 OKpacky. B cocyne ¢ Kene3HoW AeTaiblo HaJleT PacTBOPUIICS,
MOCJIe Yero Havyal BBIICISTHCS ra3, a pacTBOP cTajl OJIeTHO- 3€JICHBIH.

3anaHus:

1. IIpoyTuTe TEKCT.

2.Bpinuiivre mpu3HaKu XUMUYECKUX PEaKIIUu.

3. YKaxxuTe yCIoBHs MPOTEKAHUS PEAKIIHM.

4. Hanuiuure ypaBHEHUS! PEakiuil.

5. Kak Ha3pIBaeTCs npouecc, MpOUCXOISAIINN C NETaJSIMHU.
5. IIpennoxure npaBUIIbHbBIC YCIOBUS XpaHEHHUS JETAJICH.

Keiic Ne 8«P:xaBunHa»
Banepuii SlkoBneBuy e31UT Ha cTapoM aBTomoOuiie. Ha quuiie aBTomMoOuss

¥ HEKOTOPBIX MPOBOJIaX HAYAJW TOSIBISATHCS PHIKE TISTHA.
1.Yrto npencTaBistoT co00M 3TH TisiTHA?
2.3 9ero coCTOUT CIOi pyKaBUYNHBI?



3.K kakoMy Kkiaccy coelMHEHH OTHOCUTCS pyKaBurHA?
4. HanmummTe peakiuio pacCTBOPEHUS PrKaBUMHBI.
5.Ipennoxxure METOABI OYUCTKU TPYO OT PrKABUMUHBI.

Keiic Ne 9«XuMHYeCKHH COCTAB TEXHUYECKOH BOAbI»
B BomompoBogHo#i muTheBoi Boje ropoja Hopwni Ockon ob6HapyxkeHo 400

mr/am xaopuaoB u 550 mr/nm® cynabgaros.

3agaHus:
1. JIaTh TMTUEHUYECKYIO OLIEHKY MUTHEBOM BOJIBI;
2. B kakux 1emisx MoXKeT IPUMEHAThCA JaHHas Boja?
3. 4. MOXHO 11 3Ty BOJy 3aJIMBaTh B paauaTop?
4. PazpaboTaTh MEPOINPUATHS TI0 €€ YIYUILICHUIO U OXpaHe €€ OT 3arpsi3HeHUS

5. HequHCHHTC MCPOIIPUATHUA 110 OXPAaHC BOABLI OT 3aIrpA3HCHHA.
6. YKkaxute 30HBI CaHHTapHOﬁ OXpaHbl BOAOIIPOBOAA.

Keiic Ne 10«Tun Boabi»
B BOIONPOBOAHOI MUTHEBOM BoJE ropoaa Bamyiiku o6HapysxkeH 1 mr/oM? sxenesau 3
mr/am® dropa.
3amanus:
1. Kakas oj1a cuutaercs MUTheBOM?
2. JlaTh THTHEHWYECKYIO OIIEHKY MTUTHEBON BOJIBI;
3. B Kakux 1easax MOXKET NPUMEHSThCS JaHHas Boja?
4. MOXHO 11 3Ty BOJly 3JIMBATh B paauaTop?
5 .Pa3zpaboTaTh MepOnpUATHUS 110 €€ YIYUIICHUIO U OXpaHe OT 3arpsi3HEHUSI.

6. Kak ocy1iecTBisieTcsi TMTMEHUYECKOE€ HOPMUPOBAHKUE KauecTBA BOJOTIPOBOIHOM
BOJIBI?
7. YKaXXUT€ OCHOBHBIC UICTOUHUKHU U 3ATPSI3HUTEIN BO/IbI.

Keiic Ne 11. «Cnoco0b1 npuMeHeHHUsT BOABI.
Bxyc BogonpoBoiHOM MUTHLEBOM BOJIBI ObLT 3 Oaia, 3anax3 Oaliia, IBETHOCTh

— 30°. MmyTHOCTB - 2 Mr/am3.

3amanus:
1. OnuirTe opraHojenTHYECKue MoKa3aTeaIu BOIbl
2. JlaTb TUTUEHUYECKYIO OLIEHKY TUThEBOW BOJIBI;
3. B xakux 1enasx MOKEeT IPUMEHSATHCS JaHHas Boja?
4. MOHO 71 3Ty BOJAY 3aJIUBAaTh B paguaTop?
5. PazpaboTaTh MepOnpUATHS 110 €€ YIYUIICHUIO U OXpaHe OT 3arpsi3HeHUSI.

Keiic Ne 12. « Boaa u3 koJoama»
Boja Komomna MMeET OOMIyI0 KECTKOCTh 15 Mr-sks/mm®u comepxkutr 80
MTI/IM® HUTPATOB.
3aganus:



1.J1aTh TUTUEHUYECKYIO OILICHKY BOJIbI;

2. PazpaboTaTh MEpONpUATHUS IO €€ YIYUYIICHUIO U OXpaHe OT 3arpsA3HEHUS.
3.Kaxoe 3nauenue /11 uenoBeka uMeet Bojaa?

4.Kakue rurueHu4eckue TpeOoBaHus MPEAbSBISIIOTCS K BoJie?

5.Vkaxute Qpusndeckue GakTopsl BOAbI U UX THTHEHUYECKOE 3HAUCHHE.
6.B uem 3akiroyaeTCsi TMTHEHNYECKOE 3HAUEHUE XUMUYECKOT0 COCTaBa BOJIbI?
7.YKaXuTe TMr'MEHNYECKOE 3HAaU€HNE OMOIOTMYECKUX KOMIIOHEHTOB BO/IBI.
8.Ilepeuncanre NCTOUHUKN BOJOCHAOKEHUS U TAUTE UX TUTUEHUYECKYIO
XapaKTEPUCTHKY .

9./laifTe TUITHEHUYECKYIO XapaKTePUCTUKY CUCTEM BOJIOCHAOKEHUSI.

10.Kak npoBoauTCs yaydllieHHE KauecTBa BOJIbI?

11.Kak ocyIecTBIIIETCSI THTUEHUYECKOE HOPMUPOBAHUE KaYECTBA BOBI

Keiic Ne 13. «Boga»
B kpyxeBo OyaTo ofeTsl

JlepeBbs, KyCThl, IPOBOJIA.

KaxxeTcs cka3koro 370,

A B CYIIHOCTH — TOJIBKO. ..

3agaHue:

1. KT0 1 Korjja BepBbI€ OCYIIECTBUII CUHTE3 BOJIbI?

2. Kakoii BO3ayx TsDKEJee - CyXOU MU BIaXKHBIH?

3. B xakoMm opraHe uenoBeKa COACPKUTCS HAHUOOJbIIEE KOJIMYECTBO BOJLI, a B
KakOM — HauMeEHblIee?

4. HazoBuTe BOCEMb HAMMEHOBAHUI COCTOSIHUSI BOJbI, IPUHSATHIX B METEOPOJIOTHU

— CKOJIBKO MOJIEKYJI BOAbI B OK€aHe?

. UTO Takoe CHEKUHKU?

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

. Moxet i1 Boga ropets?

. MoxeT i1 Boga Teub BBEpX?

O© 00 N O Ol

. [lepeuncnure xXumudeckue U GU3NUECKUE CBOICTBA BOJBI.
10.  Posb BoJbI B )KU3HHU YelIOBEKA.
11.ITepeuncnute MEPONPHUITHUS IO OXPAHE BOJIBI OT 3arPsI3HCHMUS.

12.VxaxxuTe 30HbI CAHUTAPHOUN OXpaHbl BOJAOMPOBO/IA.

Keiic Nel4. «BoxopoaomMoou/in - mar B oOyayuiee»

AtomoOuin Honda FCX Clarity Ha BOJOPOIHBIX TOILTUBHBIX JIEMEHTAX €3/ST
no goporam Epombsl ¢ 2009 roma. B 2011 romy Honda npucoeannuiach k
eBpoIeiickoMy nmapTHepcTBy dkojornyHoi saueprun (CleanEnergyPartnership), nocine

Yero BbIBEJIA Ha TIEPBBIN IJIaH MPOU3BOJICTBO IKOJIOTHIECKH YUCTHIX aBTOMOOUIIEH. A



Ha Ilstom MockoBckoM MexayHapoaHoMm aBTocaioHe BA3 mpexactaBuin CBOIO
HOBUHKY «Jlama-AHT3/» ¢ OaJUIOHAMU BOJIOPOJIa U KUCTIOPOa.

3aganust:

1. Tloyuemy MHOTHE aBTOMOOWJIbHBIC KOMIIAHUU pa3padaThIBAlOT aBTOMOOWIIH,
paboTaroiye Ha BOJOPOJHOM TOILIHBE?

2. Kak BbIXJIOHBIE Ta3bl aBTOMOOWIICH, paOOTAIONUX Ha YTJIEBOJIOPOTHOM
TOIUIMBE, BIUSIIOT HA 3J0POBbE UeIOBEKa?

3. Kakue «+» 1 «-» BbI BUAUTE Y BOJIOPOIOMOOHICH?

4. HaliguTe MONMOJHUTEIRHYIO HHMOPMAITIIO 00 UX YCTPOMCTRE.

5. Ecim B Bamed ceMbe WM Yy BalluX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOACYUTANTE, CKOJIBKO MPUOJM3UTEIBHO JHUTPOB OCH3MHA, Ta3a W KAaKOW MapKu
HCMOJIb3YETE €KETHEBHO.

6. Kakwue BemiecTBa M B KaKOM KOJMYECTBE MOTYT HaXOJMUTHCS B BBIXJIOIHBIX

rasax Balllix aBTOMOOMICH?

4.3 . OleHOYHBbIE CPEACTBA MPOMEKYTOYHOM aTTECTALUM 110 M CHUIIHHE
«XuMHUA»
[IpomMexxyTouHast aTTeCTalus.
[TpomexyTouHast aTTecTalus Mo AUCHUILIMHE « XUMUSD» MTPOBOAUTCS B hopMe 3aueTa
c oueHkoi.Keiicbl MCHONB3YIOTCSI B KaYECTBE OLIEHOYHOTO CPEACTBa B pazuene 6
MPUKIATHOTO MOIYJIA

5. MeToanueckune MaTepuaJibl
5.1. Ilepeyenb NpakTUYECKUX PadOT

Paznen Tema npakTuyeckoi padboThl
1 |Temal.2. 3aKOHOMEpPHOCTU HW3MEHEHHSI CBOMCTB
HepI/IO I[I/I‘IGCKI/Iﬁ 3aKOH U Ta6HI/IHa XUMHUYECKHUX DIJIEMECHTOB, O6p83yeMBIX
1. Menzneneesa UMHU TIPOCTBIX M CJIO)KHBIX BEUIECTB B
COOTBETCTBUU C NOJIOKEHUEM
XUMUYECKOTO AIIEMEHTA B
[Tepnoanyeckou cucreme.
2 | Konrponbhas padora 1 CrtpoeHue BeniecTBa U XUMHYECKUE
peakiuu
3 | Tema 3.1. Iloudarue o pactBopax CnocoObl  BbIpaKE€HHS  KOHLIEHTpalUuu
pPacTBOpOB: MaccoBas TOJIS
pPacTBOPEHHOIr0 BellecTBa (IPOLICHTHAs),
MOJISIpHAs U APYTHE.




Tema 4.1. Knaccuduxkarus,
HOMEHKJIaTypa U CTPOEHUE
HEOPraHUYECKUX COCITUHEHUN

CocraBiieHue ypaBHEHUI XHMHYECKHX
pEaKui C y4aCTHEM IIPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEILIECTB.

5 | Tema 4.2. ®U3UKO-XUMHUYECKHE I'eneTnyeckasi CBSI3b MEXAY KJIaCCaMHU
CBoiicTBa HEOPraHUYECKUX OPraHUYICCKUX u HCOPTaHNYCCKHUX
BEIICCTR COCJIMHECHMH.

6 | KorrponbHas pabora 2 CBoiicTBa HEOPraHUYECKUX BEIIECTB

7 | Tema 6 Xumus B ObITYy U XuMus B KU3HU 00IIECTBA
MPOU3BOJICTBEHHOM JEATEILHOCTH
YyeJIoBeKa

8 | Tema 6 Xumusi B ObITY U [IpencraBienue pe3ynbTATOB PEHICHUS
MIPOM3BOJCTBEHHON JIESITEILHOCTH | KEHCOB
YeJ0BeKa

9 | Tema 7.1. Knaccudukanus Howmenxknatypa OpPTraHUYECKUX
CTPOCHUC 1 HOMCHKJIATypa COEIMHEHNH OT/IENbHBIX KIIACCOB
OpraHUYECKUX BEILIECTB

10 | Tema 7.2. CBoiicTBa CocraBiieHue cXeM peakuuii
OpraHMYEeCKUX COCAUHCHUMN OPTaHUYECKUX COCTUHEHU

11 | Tema 7.2. CBoiicTBa ['eHeTnyeckass CBsI3pb MEXKAY Kiaccamu
OPraHUYECKUX COCAUHECHUN OPTaHUYECKUX COCTUHECHUN.

12 | KontponbHas paboTta 3 CtpykTypa © CBOMCTBA OpPraHUYECKHUX

BCIICCTB

5.2.

Ilepeyensn 1a00paTOPHBIX PadOT

Paznen

JlabopaTopHas pabora

Paznen 1. OcHOBBI CTpOEHUS BEIIECTBA

JlabopaTtopnas pabora Nel. «3menenue
CBOMCTB 2JIEMEHTOB M UX COCIUHCHUH B
3aBUCHUMOCTH OT IOJIOKCHHUS B
ITeproiM4EeCKO CUCTEME

Paznen 2. Xumuueckue peakuuu

JlaGopatopHas pabota Ne2.
CTeXnOMETPUUIECKHIE PACUCTHI.

Paznen 2. Xumuueckue peakuuu

JlabopaTtopHnas pabora Ne3. "Turmbl
XUMUYECKUX peaKiui'.

Paznen 3. PactBopsr

JlabopaTtopHas pabora 4. «[IpurorosieHue
PacTBOpPOBY.

Paznen 3. CtpoeHue u cBOMCTBa

HCOPraHN4CCKHUX BCIICCTB

JlaGopatopHas pabota 5. «CBoiicTBa

MCTAJIZIOB 1 HCMCTAJJIOB»




Paznen 4. CtpoeHue u cBOCTBa
HEOPTaHUYECKUX BEIICCTB

JlabGopaTtopHas pabota 6. «Xapakrep
JUCCOIIMAITAY PA3IMIHBIX THIPOKCHIOBY.

Pa3nen 5. Kunetnueckue n
TEPMOJIMHAMUYECKUE 3aKOHOMEPHOCTH
MPOTEKAHUS] XUMHYECKHUX PEAKIIHI

JlaGopatopHas pabota 8. «M3yuenue
BIIMSTHUS Pa3IIUYHBIX (DAKTOPOB Ha
CMEIICHNE XUMHUIECKOTO PABHOBECHS)

Paznen 7. CtpoeHue u cBOiCTBa
opraHu4eckux BemiecTs. JJabopaTopHas
pabota "Unentuduxamms
OpraHUYECKUX COEIUHEHUMN OTIEIbHBIX

KJIaCCOB

JlaGoparopnas pabota 9. "IIpeBparienus
OpPraHUYECKUX BEIECTB IIPHU HArpeBaHUU".

Paznen 7. CtpoeHue 1 CBOMCTBa
opraHuyeckux Bemiects. JlabopatopHas
pabota "Unentuduxanus
OpPTraHUYECKUX COSTUHEHUHN OTICTBHBIX
KJIACCOB

JlabopaTtopHnas pabora 10. " CBoiicTBa
CIIPTOBY

Paznen 7. Ctpoenue u cBoicTBa
opraHudeckux BemiecTs. JJabopaTtopHas
pabota "WnenTuduxanus
OpPraHUYECKUX COCTUHEHUMN OTIETbHBIX
KJIACCOB

JlaGoparopnas pabota 11. " CpolicTBa
KapOOHOBBIX KHUCIIOT»

Paznen 7. CtpoeHue u cBOiCTBa
opraHnyeckux BemiecTs. JlaboparopHas
pabota "UnenTuduxanus
OpPTaHUYECKUX COSTUHEHUHN OTIETHHBIX
KJIacCOB

JlabopaTtopHas paboral 2.
"UnenTrduKaIms opraHuaecKux
COEIUHEHUH OTHEIbHBIX KJIACCOB

5.3. Keiic 3aganus

Keiic Nel. «X70p B )KM3HU YETOBEKa»
Keiic Ne2. «Bynkanuyeckue ra3p»
Keiic Ne3. «JKBauka»

Keiic Ne4. «Mb11o»

Keitic No5 «Kucnorabie 10X amn»

Keiic Ne 6 « AnroMunming

Keiic Ne 7 «Kommeximsy

Keiic Ne 8 «P:xaBunHay

Keitic Ne 9 « XuMuueckuii coctaB TEXHUUECKOU BOIBI»

Ketic Ne 10 «Tum Bogsn

Keiic Ne 11. «CriocoObI TpUMEHEHUS BOJIBI.




Keriic Ne 12. « Boma n3 xkomomaiay
Keiic Ne 13. «Boma»
Keiic Nel4. «Bogopogomobuiu - mar B Oyaymiee»

6. CHI/ICOK HCTOYHUKOB
OCHOBHBIE UCTOUHUKU:

1. T'abpuensa O.C. Xumus. 10 kmace. YTiryOaeHHBIM yPOBEHb: YICOHUK /
O. C. TI'abpuensn, U. I'. Octpoymon, C. A. CnaakoB. - IIpocaernieHue,
2022. — 399

2. Xumuda. 11 xmacc. VYruyOneHHbld ypoBeHb: yueoHuk / O. C.
[Nadbpuenssu, U. I'. Octpoymo, C. A. CrnagxoB, A. H. JI€BkuH. -
[Ipoceemenue, 2022. — 432
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